OJBIIIAHCKHNHA A .
OJBINAHCKHH B.N.
BEJISIKOB H.B.

OCHOBbI
JHEPI'OCBEPEKEHUA

KYPC JIEKIIUU




VIIK 620.9(075.8)
BBK 31
0-56

Penen3eHTsr.
1.1.H., akagemuk HAHAB Kny6osuu B.B.
K.T.H., foueHt kadenpsr MTBIIO YO «BI'TY» Anekcees U.C.

PekoMeHI0BaHO K ONMyOJIMKOBAaHUIO peAakiMoHHO-U3AarenbckuM Coerom YO «BI'TY» mpo-
TokoJ Ne3 o1 «18%» centsiopst 2007t.

Oabmanckuii, A. U. OcHoBbI dHeprocoepexenus . Kypc jgekmuii / A. V. Onpinan-

056 ckuit, B. Y. Onpmanckuit, H. B. Bensikos ; YO «BI'TY». — Bute6ck, 2007. — 223 c.
ISBN 985-481-091-7

B nocoGuu npoaHann3upoBaHbl dHEpreTudeckue pecypcbl Mmupa u PecryOnuku bena-
pych. PaccMOTpeHBI MOHATHS: TOIUIMBHO-YHEPT€TUIECKOTO KOMILJIEKCA, CTAHIIMU Tpeodpaso-
BaHUs SHEPTHH, TPa(UKOB HATPY3KH, aKKyMYJIHPOBaHHS dHEpruu. [IpuBoaATCS METOIBI TIps-
Moro npeoOpa3oBanusi dHeprur. ONucaHbl HETPAMUIIMOHHBIE BO30OHOBIISIEMbIE HCTOYHUKH
SHEPTHH, BOMIPOCH] TPAHCIIOPTA U pacHpeAeTICHNs YHEPTrUH, IEHOBOTO U TapU(PHOTO peryiu-
pOBaHUs, HOPMHPOBAHUS YPHEPTOTIOTPEOJICHHS, a TAK)KE OCHOBHBIEC TIPABOBBIE 1 HOPMATHUBHBIC
JOKYMEHTBI B 00JaCTU 3HEprocOepekeHus, MporpaMMbl 110 3HEProcOEepeKeHNI0, HEKOTOPhIE
TeXHUYECKHE HaIpaBiieHUus >Heprocoepexenus B Pecnyonuke benapycs. [IpuBoastes ocHo-
BBl SHEPreTUYECKOr0 MEHE/DKMEHTA U ayAuTa. Y IeJIeHO BHUMAHHE BTOPUYHBIM dSHEPTeTHYIC-
CKHUM pecypcaMm u Crocodam X yTUIIU3aIuu, BorpocaM 3GpGEeKTUBHOTO UCTIOIb30BAHUS YHEP-
THH B Pa3IMYHBIX cepax TOPOJCKOTO XO3IHUCTBA, a TAKXKE BOIPOCAM IKOJIOTHHU TIPU SHEPro-
cOepe)eHNUU U SHEPTOCOEPEIKECHHS B CTPaHAX JAJBHETO 3apyOeKbsi

Hacrosimee nocobue npeaHasHadeHo Ui CTYIEHTOB JHEBHOW M 3a04HOM (hopm 00yde-
Hus YupexaeHus oOpa3oBanus «ButeOCKkuil rocyapCcTBEHHBIM TEXHOJOTUYECKHI YHUBEPCH-
TET».

VIIK 620.9(075.8)
BBK 31

| SBN 985-481-091-7
© A.U. Onpmanckuii, B. 1. Onpimanckuit
H.B. Bensixkos 2007
© Yupexxaenne oOpa3oBaHUs
«BureOckuii rocyiapcTBeHHbIN
TEXHOJIOTUYEeCKUd yHuBepcuTeT», 2007



OI'JIABJIEHUME
L0031 0 (o 1) 3 PP o

Bbaok 1. BBeeHue B iucuunanHy. JHepreruuyeckue pecypest mupau P6. TOK .............. .. 7
1.1. Posib SHEPreTUKU B PA3BUTUH YETOBEUECKOTO OOIIECTBA . .. .. cuevnevnenannenennnnnneeneeneenenne [
1.2. BU/ibl SHEPTHH U SHEPTETHUECKIX PECYPCOB. .. et tarteste et vneeneansanrennennennennennneeneeneens 9
1.3. KauecTBO PHEPTUU M SHEPTETUUCCKUAX PECYPCOB. .. . vverveenevnetneananrennennennneeneeneeneenns 12
(NG ) (54 0) 2 (510 2T )2 5] o) 2 £ S PP B
1.5. PecypcHast o0ecrieueHHOCTh MUPOBOM SHEPTETUKH U MTEPCIIEKTUBBI €€ PA3BUTHS. .. ... ... ...... 15
1.6. HeBo300OHOBIIsSIEMBIE YHEPTETHYECKUE pecypchl Pecryonmuku bemapych..........oovveven... 18
1.7. DHEPreTUYECKUN KPUBHC: CYTh M TIPHUMHBL . ..« v vuvvuevueenaenaenaenennennnneneeneeneeneensnesnenes 19

1.8: DpPeKTHBHOCTh MCTIONH30BAHUS M TIOTPEOJICHHUS SHEPTHH B Pa3IMYHBIX CTpaHax U B Pec-
ITYOITAKE BeITAPYCE ... .ttt ittt et et ettt e e e e et e e eeeae e e e e enen e e eneeneennne 20
1.9. TormmBHO-3HepreTudeckiii KOMITIEKC (TOK) ....ovii il 22

KOHTPOITBHBIC BOTIPOCHI. .. e et tetteetae et eieeie eaeenenienee e e eneeneensnesnennennennennennneeneenen 24

Baok 2. Ctanuuu mnpeodpa3oBaHusi 3Hepruu. I'padpukm HArpy3km M aKKyMYJHPOBaHHE
IHepruu. MeToabl MPSIMOTO MPEOOPABOBAHMI THEPTHIM ... ... v eneeneenanenienaananeaneeneeneaannennenns 2D
2.1. TennoBbIe, ATOMHBIC U THIPO ITCKTPOCTAHIIHI ...+ttt enaenven et enseneeneannnennennensesaneenes 2D

2.2. ['a30TypOMHHBIC T HAPOTAZ0BBIC YCTAHOBKH . . . ... et veetsenaetee eaesas et tenenesesnennen e enenens 29
PRI I T 100) 717 0 2 e ) ) 4 S PPN 30
2.4. CACTEMBI aKKyMYITUPOBAHHMST THEPTHH . .« cveettestanaeeeanetaeansensaensenenennensaneeeneenes O2
2.4.1. MexaHNYECKHE CUCTEMBL AKKYMYIIUPOBAHUS FTHEPTHH ...« vnvvnevnevnevnneneenenneenennens 32
2.4.2. DNEKTPUYCCKUE CHCTEMBI AKKYMYITHUPOBAHI ... .. ceuvenees enetanenaen cneene e eeneeeennnns OO
2.4.3. XUMHUYECKHUE CUCTEMBI aKKYMYITHUPOBAHUS DHEPTHI ... c. vevenvenaenvnevnenannenannennnn 34
2.4.4. AKKYMYISITOPBI TETITOBOM THEPTHF ... v veneveuevne e ten aenensene e et aen aennenseneennes 3O
2.5. MeTo1pI ¥ TEPCIIEKTUBBI TPSIMOTO MPEOOPAZOBAHUST FHEPTHH ...« vneneeenevneaenaennennnnenes 35
2.5.1. IIpeoOpa3oBaHME TETUIOBON IHEPTUHU B OIMEKTPHICCKYEO ... c.vueveverienvenaeneneneenenn 3O
2.5.2. [IpeoOpa3oBaHNE CBETOBOM THEPTHH ... ...t ieiiuenaen aenannaenenseneenseneeneeneeneenenneenes 39
2.5.3. [IpeoOpa3oBaHNE XUMUUECKON FHEPTHH ... ... .. e iuenseenennnnenaennenaennenennennennennens 39
KOHTPOTIBHBIE BOTIPOCBI. .. . et eue vt eetennen e ae e aevesene e stmnneeennenennenneneneeneeneenennnnenes 41
Bbaok 3. HeTpaanunonHble BO30OHOBJISIeMbIe HCTOUHUKH JHEPTHM ......ovvnvenennannennnnnnn.. 42

3.1. IlepcnekTuBbI, TOCTOMHCTBA M HEIOCTATKH HETPAJAUIMOHHBIX BO300HOBIISIEMBIX UCTOY-
1207 0:00): 30 )2 (<) ) 17 1 S e PP v
3.2. BHOTOTHYCCKAST THEPTHIS. « .+« e eveveeenaenenenene eaeeneeaseenennenen e bt ne e e eneeneennnennenes 43

3.3. THAPOIHEPTETHUCCKIE PECYPCBL. «ennvnuernantaneeeneeneaneensaensennennesfatnmnneeneeneeneennnn. 48
3.4. BEeTPOIHEPTETHUCCKIE PECYPCBL. .. cnvartasarnannnneeneeneeneensnnnnennennsiserineeneeneenenns 49
R OI0 102 (el 1 F:E fc) 2 (<) ) 2 6 S PP S PP o 1
3.6. ['€OTCPMATTBHBIC PECYPCBI ... vnenuettentaeaeaneeaseesenen et ee e et eaetaeenseane s i anneeenes DO
3.7. TBEPIIBIC OBITOBBIC OTXOMBI. . «uetuetsuanuanaen aueeneeeaannannenenaen et anseneeneeasnesnesieniine. OO
KOHTPOITBHBIC BOTTPOCHI. .. .. ettt ettt tae eie eae eae et et tee e et ee eae easeasne e ennenneneneeneeneencte OO
Baok 4. TpaHCHOPT M PACTIPETETEHUE IHEPTHHM ......vnevnienenennannannaneneeneeneansanssennenneneas 00
4.1. TpaHCHOPTUPOBKA MEPBHYHBIX IHEPTOPECYPCOB ... c. e evvenvenennennannnnnneeneenerennennennenans 00
4.2. TPAHCTHOPTHPOBKA TEIITOTBL . ..« et vetenenetee eae tae aaeeasaenenaen et aensan e eneeneeneannneneens D2
G R <3101 (o) ¢ (010374 < 1 S PP PP PTPPPT ¢ ¥ 4
4.4. TpaHCHOPTUPOBAHUE IIMEKTPHUCCKON THEPTHH ...+ vvevnevneaneenannnenennennennnnnneeneensenen (0
KOHTPOITBHBIC BOTIPOCHI. .. e et tet et tae et eie eae ete e et et e e ere e te eteeaeeesne e ennennen e e enene (D



Baok 5. lennl u Tapugsl Ha 3Hepropecypenbl. LlenoBoe u tapudnoe peryaupoBanue. Hop-
MHpOBaHHe JHepronorpedeHus. IloreHunan 3HeprocoepekeHus ... ....... T (4
5.1. [Tonsitue Tapuda. Mcropus tapudoobdpazoBanus Ha 3Hepr0HocheJm PB N

5.2.BH)JHCHCTeMTapH(bOBHa3neKTp03Heprmo....................................................... 75
5.3. Tapudsl Ha TPHUPOTHBIN TA3 U TETIOBYEO FHEPTHEO ...« vvevvsvenvenienennennnnnneeneeneeneeneeens (1
5.4. Perymupyromast PO TOCYTAPCTBA ... vuvnennennennenneneeneeneansanssennennennennaneneeneenees (O
5.5. O HOPMHUPOBAHUH FHEPTOTOTPEOIICHIS . ..+ v vuvvevenienententaneeeneeneeneennaennennennennensnenn S0
5.6. [TOTEHITHAIT DHEPTOCOCPEIKEHIS . .« « v vueeveeesaesenaennetten e et eae eae eneeaeae e enen e ee e OO
KOHTPOITBHBIC BOTIPOCHI. .. e et tettee ettt eie tie eteea et et e e ene et tae tteeaseesae e ennennenaneeneenens OO

Bbaok 6. OcHoBHBbIE MPAaBOBbIe U HOPMATHBHBIE TOKYMEHTHI B 00J1aCTH IHeProcoepeKeHus.
Yupasaenue TOK. IIporpaMMbI 10 JHEPTOCOEPEIKEHMED ... ... ... cunur e eneeneannnannennenienaneaneenenne OF
6.1.3aK0H «O0 IHEPTOCOCPEIKECHIIM. . .. +vvenenennentenane e eaeeneensaasenaennennennennneeneeneenes OF

6.2. Crpykrypa ynpasienus TOK u cucremoii sneprocoepexenus Pecnyoimku bemapycs... ... 89
6.3. PecryOnukaHckue oTpaciieBble U perHOHAIBHBIE IPOTPaMMBI TI0 SJHEPrOCOEPEKEHHIO. ... . ... 92
6.4. Cucrema (UHAHCOBOW TIOICPIKKHA IHEPTOCOCPEIHKECHISI . v eveenvartanveenevneeneannannnennen IO
KOHTPOITBHBIC BOTIPOCBI . .. e et tetteetaeeeeie eie eteen et tenee e eeeieeneenseesnennenennenneneneeneenens DO

Baok 7. HeKOTopble TeXHHUYeCKHe HAINPaBJIEHUS 3Hepr0c6epeme}mﬂ B PecnyOsimke bena-
PYCh.. P ° 1
7 1 MaJ'IBIe Y MUHH- T3LI HOBBIIICHUE a(bq)eKTI/IBHOCTI/I KOTEJIbHBIX.. e 97

7.2. KOaneccopHoe06opy)103aHHeHxononnanas{TeXHHKa....................................... 99
RS TRE 31 (510 y 070} 11)70: 70 ) (U PP L0 X |
7.4. ABTOMaTH3aUs yIIPaBICHUS MPONU3BOICTBEHHBIMH IMPOIECCAMU ... vvvvevenvenvnnvnnnnn. 103
A RO 1351107 (S0 8 (o 31 (07 (<= 5 1 6 (AU 0 C
7.4.2. TIoHATHE aBTOMATUYECKOTO PETYIUPOBAHMM. ... vnvenennennannannnnnneeneeneeneennnenen. 104
7.4.3. Kimaccuukamust oJCHCTEM aBTOMATHIAIMH . .. .. «vvvnevnrvesnennenseneeesneeneeneeneenens 10D
7.4.4. [laTunkm .. P 1051
7.4.5. HepBHqHHHHpH6opHHqueT P N I §

7.4.6. CxemMBl aBTOMaTH3AIINH. ABTOMaTI/I3I/Ip0BaHHBIe CUCTEMbl KOHTPOJIS U YIpPaBJICHUS
Pa3IUYHBIMU YHEPrOOOBEKTAMM. .. ... ... ... PP B
7.5. [Ipuopurernsie HaHpaBJ'IeHI/Iﬂ 3Heproc6epe>KeHH51 B HpOMBIHIJIeHHBIX OTPACIAX v ven e 114
KOHTPOITBHBIC BOTTPOCHI. .. et ettt teeeeeeeieeae easenenen e eeeneene shesnadannenennenneneneeneeneenenns 118
Byiok 8. BTOpHYHBIE FHEPTeTHUECKHE PECYPCDBI. .. ... euenuenernaneieene e etaneansnennennenennenene. 119
S I 01071102 (530700 11400 ¢35 PP A |

8.1.1. BTopHYHbIe YHEPIeTUUECKUE PECYPCHI B IIPOMBIILIEHHOCT ... v+ veeveiviasennnnnnnsnnsnnn.. 119

8.1.2. BropuuHble SHEPreTHYECKUE Pecypehl Ha MPEMIPUATHAX TEKCTHILHON HPOMBIIILIEH-
HOCTH.. e e P Y 024 0

8 1 3. OnpeneneHI/Ie BBIXOJIA B3P ¥ 9KOHOMMS TOTUIMBA 33 CUET UX UCTIOIB30BAHUS . . .- ... ... 12D

8.1.4. DxoHoMuyeckas 3p(HEeKTHBHOCTD MCIIOIB30BAHMS BTOPHYHBIX YHEPTCTHUECKUX PECYp-
0T ) - S 1)

8.2, VITHIHBAIIT BOP ... oot e e e e e e e e 13
8.2.1. TemnooOMeHHbIE annapaThl i yTHIN3AlUA BTOPUYHBIX SHEPIOPECYPCOB. .. ............ 131
8.2.2. TenyooOMEeHHBIE armaparhl Ui yTHIIN3alUU BBICOKOTEMIepaTypHbix BOP.............. 133

8.2.3. TermooOMeHHBIE armapaThl U YTHIH3AIMA HI3KOMIOTEHIIMAIBHBIX BTOPHYHBIX SHEP-
TOpPECYPCOB.. e 137
8.2. 4 HeKOTopHe MPUMEPHI SKOHOMUU TEIJIOBOM SHEPIUU 3a CUET UCIIOJIb30BaHUS B3P 143



KOHTPOIBHBIE BOTIPOCKL. . v e e vvsees e sasees seesssaeeeessseesaesssseessesssseessasssneesseassnees, 140
Baok 9. OcHOBBI JHEPreTHYECKOT0 MEHEIKMEHTA M AYAMTA .....vvunennanneninnnnenneeneaneennnnnnn 147

9.1. TToHsATHE SHEPTETUICCKOTO MEHEKMEHTA M AYIATA . +eutvneveeuevneenennnnennennensenseeeenens 147
9.1.1. IToHSTHE PHEPTETHUCCKOTO MEHEIKMEHTA .« .vvevervannannenraseneenseneensnennennensensenen 14T
9.1.2. DHEPTETHUECKHII OAITAHC ... +. e et vvve e et et et tee et ee eaeeae easre s e e s e ereesreesr s e enneenes 149
9.1.3. DHEPreTUIECKUE AYIUTHI H OOCTICHOBAHIS ... .. vuevneenevannennennenansaneeneeneensnennennennes 101

9.2. TIpoeKTHBIN TOJIX0] B JHEPTCTUICCKOM MEHEIDKMEHTE ... «v . vvevuevnevanvannnnnansensneaneeneenes 1D7
9.2.1. [InanupoBaHNE KAUTAIOBIIOKEHUH HA PAa3BUTUE SHEPTETHYECKIX HCTOYHUKOB. .. ... ... 157
9.2.2. OneHka ¥ aHATTN3 PUCKOB HHBECTUITUOHHBIX TTPOCKTOB ... vuevsvarnenenseneneenseneeneen. 160
9.2.3. CxeMbl (PMHAHCHPOBAHHS TIPOCKTOB . .. .. euveeeeneeneansennnennennennennennnneneeneeneenseenee 103
9.2.4. <KOKOHOMHYECKUE» METOIBI TIPOCKTHOTO AHAITHBA. .+ vveevnevnevneansannnennennennenneneneen. 104
9.2.5! Iloka3zatenu 3 (HEeKTUBHOCTH HHBECTUIIHOHHBIX TIPOCKTOB. .. .. vuuervarnnaeeneeneeneannn 107
9.2.6. «<HeaKOHOMUYECKHE» METOIBI TIPOCKTHOTO AHAIMBA .- 1+ vvnennennennannneeneeneeneensnennen 112
9.2.7. DHEPTETHUECKOE TUTAHUPOBAHHIE . .. .. v evvevnevneeueansannsenennennennaneneenesneenssnssennenes 11O

KOHTPOITBHBIC BOIIPOCHI . . . e et tetteetee et eae eie ete e aen et tenaeneneeetaeeneeasnesnennenennenneneneenens 101

Baok 10. Bonpochl 3¢(peKTUBHOT0 HCMOJIL30BAHUS HEPTHH B Pa3jIU4YHbIX cdepax ropoa-
CKOTO XOBTHCTBA ... .eu ettt it et et et eeaeete eteeae et eae et et erteesteesseessseesseesssessseesssesssessnsesseesssenssens LO
10.1. KoHIETIHS 1 33291 DHEPTOCOCPEHKECHI . . v envenveeueeneeneennnennennensensnsanseneeneeneens 182

10.2. DHeprocOepekeHue IPH B TPATOCTPOUTETBCTBE U 3IMAHMTK .. vvnvvvneeneennnennennensensenan. 182
10.2.1. I PATOCTPOUTEITBCTBO 4 sete wveweaeaenetee et eae eaeeasnasse e et ensen e eneeneeneenenenee 1O2
O G 3 ¥ < 7 ¢ G RN I o

10.3. DHEProcOEPEIKEHNUE TIPH OCBEIIICHMFL. - .« «vueveesveneeeneeneeneansennensennennennennneeneeneens 189

10.4. TETITOCHAOIKEHIIC . .. euenuestenee e b seeeneenenaensaneeeneeneensannnennennennenneneneeneenenn 193
10.4.1. PekoHCTpYKIMS M MOACPHHU3AIHMS CUCTEM IIEHTPATH30BAHHOTO TeImIocHAOKeHus ... 193
10.4.2. JleueHTpanu3anus U PeryJTupOBAHUE TETIOCHAOKEHMS ... ... vuenenennarnnnnneeneenn.n.. 194
10.4.3. TermmocHa0KEHHUE MPOU3BOJICTBEHHBIX 3TAHMM . .. «.vvvverennenvenaneaneeneenennnnesnennenens 197

10.5. ABTOMOOUITBHBII TPAHCITIOPT ..+t vvveneenenaeeneensensannaennennennennennnneneeneeneeesesnennen. 198

10.6. DKOHOMUS DHEPTHH B OBITY ... .ot vevveeneeneene e eneeneens fonbennennennennennneeneeneeneensennene 199

KOHTPOITBHBIC BOTTPOCHI. .. e et tet vt tae ettt tne ateaen e et aenaeeeee a b saeensnesnennenennennennneenens 202

Biok 11. JHeProcOepPesKeHHE M IKOTOTHII ......c.unrnennennennennesnntsie e eneansnnsnennennennenene. 203

11.1. Dxonorudeckue mpodiemsl, cBsizanHble ¢ padotoit TOC, I'DC, TpaHCIOPTA. .. ... vuvven. ... 203

11.2. Crieniudraeckue SKOJIOTHYECKHE TPOOIEMBI SIIEPHON SHEPTETUKHU ... ot seevevnevneennn.n.. 200

11..3. TTapHHUKOBBIH AMMEKT ... c. e vt evvevenienetse et et ee e e eeeneeas ee s eesncieisneennesresneeneenes 200

11.4. DxonoruyecKre IPPEKTH IHEPTOCOCPEIHKECHIS . .. ... v vvevnevneeneannannnennennesninteneneeneenn. 210

KOHTPOITBHBIC BOTTPOCHI . .. e et tet vt tee et eeeie eae e e et tenaen e eneeneeneensnennennennennebint e enene 241

Baok 12. Jueprocoepe:keHHe B CTPAHAX JATBHETO 3APYOCIKDS .....vvvneneneniannennnneitoien.. 212

12.1. MUPOBOM OITBIT DHEPTOCOCPEIKECHIS . .. .t v evvue et eusaesenaen et nenteeeeeeeaeeaeeas seeenneennensen 212

12.2. Dueprocoeperatomiast moauTHKA B CILIA. .. ... e 216

12.3. SIMOHCKHIA OTIBIT SHEPTOCOCPEIKECHHISM . v vnveneetteneeeeeneeneensanaennenennenneneneeenenns 218

12.4. OnbIT 3HEPTOCOCPEIKEHUST JJAHMI . .. ... e eeeee et et e cie et e e e e et e e e 220

KOHTPOITBHBIC BOTIPOCHI. .. e et et ettt ettt eae ate e e et e e aee e et e eneeasnesne e ennen e e enens 222

CHHCOK HUCTIOTB30BAHHBIX HCTOUHMKOB ... ...\ c.ttte et tnetie et aneaeaenenenenenene e eneeneenenens 223



HNPEAUCJIOBHUE

Cpenu BakHeHIIMX MPOOJIeM, MMOCTABJIEHHBIX HAYKOW U MPAKTUKON 0c000€ MECTO 3aHUMAET
npobsieMa sHeprocoepexenus. DHeprocoepereHne B HapoJHOM xo3siicTBe PecnyOnuku benapych
MOJHATO HAa YPOBEHb T'OCYJApCTBEHHOW TOJMTHKHU. | JTaBHBIC HAIpaBICHUS W BAXKHEHUIIHE MEpO-
MPUATHUS TI0 Pa3BUTHIO TOIUTMBHO-YHEPTETHYECKOTO KOMILIEKCA CTPAHbBI U MOBBIIICHHUIO YPPEKTHUB-
HOCTH DHEPTOMCIIONIF30BaHMS OTPAKEHBI B 3akoHe Pecniyonuku benmapyces «O0 sHeprocOepexeHun»
M 3aKpeIIeHbI dHepreTudeckor mporpammoii 10 2010 rona.

DHeprocoeperaroniasi oJIMTUKAa UMeeT 0c000 BaKHOE 3HAUEHUE Ui OTpPaACield MPOMBIIIIICH-
HOTO TIPOU3BOJICTBA, OCHOBAHHBIX HAa TEIUIOTEXHOJOTHH C OOJBIIONW YHEPTOEMKOCTHIO M C HU3KUM
YPOBHEM TIOJIE3HOTO HCIIOJIB30BAaHUS TOIUIMBA. BO MHOTHX OTpacisfiX JIETKOW MPOMBIIUICHHOCTH
HUMEIOTCSL 0000 KPYITHBIE Pe3epBbl SKOHOMHUH TOIUIMBA U TEIUIA H BO3MOXXHOCTH MX MPAKTHYECKON
peanu3aiu. - 3HaYUTeIHbHOE MECTO 3aHUMAeT MpoOiieMa PalMOHAIBFHOTO MCIIOIB30BaHUS BTOPHY-
HBIX SHEPTeTHYECKHX PECYPCOB.

JucuumnuHa «OCHOBBI YHEprocOepexeHus» BBEICHA B yuyeOHbIE IUIaHBbI BBICHIMX Y4€OHBIX
3aBeneHnid. [locTaBiieHa 3a/1a4a KaUeCTBEHHO HOBOTO YPOBHS 00pa30BaHUsI HHKEHEPHOTO KOpITyca
B 00J1aCTH 3HEProcOEpPeKEHNs C YIETOM COBPEMEHHBIX 3a/]1ad roCy1apCcTBa.

Kypc nexmuii nmpeacraBisier coO0oi conepikaHue Kypca «IDHEProcOSpe:KeHUe» U COACPKHUT
BCE pas3JieNbl, OTPAXXEHHBIC TOCYIApPCTBEHHON y4ueOHOUW mporpammoil «OCHOBBI »HEprocoepexe-
Hus». Lens yaeOHOro mocoOus — cBsi3aTh OCHOBBI DHEPTOCOEPEKEHUS KaK OOIETEXHUIECKYIO JHC-
[UIUIMHY C WX MPAaKTUYECKUM MPHUMEHEHHEM B pa0dOoTe MHKECHEpa U JIaTh KOHKPETHBIC 3HAHUS LIS
MNPUHATHS ¥ BHEApPeHUs 3HeprodhdekTuBHbIX Meponpustuil u pemenuid. ChopmupoBatsh y Oyay-
[IMX CIEIHUAINCTOB BaKHOCTh MOHUMAHHsI SHEProcOepekeHUsl Kak 00s3aTeIbHOTO Mpollecca, Kak
CHCTEMBI TP OCYIIECTBICHUN CBOCH AEATEINBHOCTH U PEATU3aIlH CBOETO MHTEJUIEKTYaIbHOTO T10-
TEHIIHAA.

YueOHOoe mocobue npeaHa3HaueHo Uil CTYJACHTOB JHEBHOM U 3a04HON (opM 0Oy4yeHHs cIie-
anbHOocTed 1-50 01 01 «TexHOIOoTus MPSHKU, TKAHEH, TPUKOTaKa M HETKaHBIX MaTeprasioB», 1-50
02 01 «KoHcTpyHpOBaHHE U TEXHOJOTHS U3enuil n3 kKoxm», 1-50 01 02 «KKoHcTpynpoBaHue U TeX-
HOJIOTHUS MIBEHHBIX m3nenuii», 1-36 08 01 «MamuHel ¥ annapaTsl JIETKOH, TeKCTHILHON MTPOMBIII-
JIEHHOCTHU U OBITOBOTO OOCIY)KMBaHUS» YupexaeHus: oopazoBanus «BureOckuil rocyaapCcTBEHHBII
TEXHOJIOTUYECKUN YHUBEPCUTET.



BJIOK 1
BBEJEHUE B JUCHUILINHY.
SHEPTETMYECKHUE PECYPCHI MAPA 1 PB. TOK

1.1. Posib 3HepreTuKku B pa3BUTHH YeJ10BE4eCKOro o01ecTsa

HcrounnkoMm Beeit sHepruu Ha 3emute sBisiercsi ConHie. B mpomecce gotocunTesa, sIBIISIO-
IIETOCsT OCHOBOW >KM3HHM MHOTHX BHJIOB PACTECHHH, JKMBas MPHPOJA MOTPEOISET JHIIb He3HAYH-
TenbHyI0 4acTh (okojo 40 TBT) ot obmero konmvectBa ucxosieii ot CosHia 3Hepruu (0KOJIo
200000 TBrT). Bosnbliee KOMMYECTBO COJTHEUHOM YHEPTUHM PACXOIYeTCsi Ha COrpeBaHre aTMOchepsl
B3emin (50 %), ocserienne mraneTsl (30 %) U Ha OCYIIECTBIICHHE MPOIIECCOB KPyroobopoTa Be-
mectB Ha 3emiie (20 %). Mcnonb30BaHie SHEPTUU YEIOBEUYECTBOM PACTET B TEOMETPUYECKOM MPO-
deccun. B 1990 roxy oHo cocraBmiio okosio 12 TBr, 1. e. 30 % oT ee 00mmiero Koan4ecTna, Mmoriio-
1aeMoro. B TIporiecce (POTOCHHTE3A.

DHeprus sSBISETCS OCHOBOM JKM3HU Ha 3emuie. PacTeHHs MOTIIOMIAI0T COTHEYHYIO SHEPTHIO B
nporecce (HOTOCHMHTE3a; KUBOTHBIC MOTPEOISIFOT 3Ty SHEPTHI0 KOCBEHHBIM ITyTEM, MOeIasi pacTe-
HUS U PYTUX )KUBOTHBIX. UeTOBEK MOTPEOIIIET COMTHEUHYIO SHEPTHIO PA3IMYHBIMH MYyTSIMH, B TOM
yucie u ¢ numed. Eme B riy0okoil JpeBHOCTH YellOBEK Haydwiics mepepadaThiBaTh SHEPrHUIO
CoJtHIIa TTyTeM CXKHTaHHS OMOJIOrMYeCcKOi MaTepuu (HarpuMep, APSBECUHbI WIIH HABO3a).

HcTopust SHEpPTeTHKU HACUMTHIBAET ThIcsueneTrs. [Iponecc moTpeOieHus SHepruy Ha Hamei

TUTaHETe UCTOPUIECKH MPOTEKAT KpaliHe HepaBHOMEPHO. OpUEHTHPOBOYHOE TPEICTABICHUE O HEM
MOJKeT 1ath puc. 1.1, Ha KOTOPOM MOKa3aHO M3MEHEHHE PAacXoja SHEPTUU YeJIOBEUYECTBOM BO Bpe-
MeHu. KpuBasi yka3pIBaeT Ha pe3Koe Bo3pacTaHue noTpediieHus: sHepruu HaunHas ¢ XX B. Yenose-
9YEeCTBO 3a BCIO HCTOPHIO CBOETO CYIECTBOBaHUS m3pacxoaoBaiio okojio 900-950 teic. TBT -4 3HEp-
T'MU BCEX BUJIOB, MPUYEM MOYTH 2/3 3TOTO KoJMuecTBa nmpuxoautcs Ha nocienaue 40-50 ner.
Ha kaxgoM HOBOM 3Tare McTopude-
CKOTO Pa3BUTHs YCJIOKHEHHE XO3SH-
CTBEHHOW JEATEIBHOCTH 4YEJIOBEKa
HEM30€KHO TPUBOAMIO K HEXBATKE
SHEPTHUH, K TPOTHBOPECUHIO MEXKIY
’KeJaeMbIM U BO3MOXKHBIM. Jljisi mpe-
OJIOJICHHSI TTPOTHBOPEUYHUST HEOOXOu-
MO OBUIO HAaXOJWUTh HOBBIE MCTOYHH-
Ku cui U 3Hepruu. [Ipobrnema sHep-
THH - OJJHA M3 BAXHEWIIHNX TJI00ah-
HBIX TPOOJIEeM, B PEHICHUH KOTOPOU
3aWHTEPECOBAaHbI BCE HAapOJbl, BCE
CTpaHbl MHpA.

[IepBbIii B MCTOpUM 4YellOBEYe- [ IX XIX XX (1900.£) XX

CTBa SHEPreTUYECKUN KPH3HUC pas3pa- Puc
suics Bo |l Teicsuenerun A0 Hamien
spel. Torma eAMHCTBEHHBIMH HCTOY-
HUKaMH SHEPrUH ObUTH COOCTBEHHAs! CHJIa YeJIOBEKa M CHJIa KMBOTHBIX. BBIXOJ M3 3TOrO KpH3HCca
OBbLT HaWJIeH B MUCIOJIB30BaHUHM MYCKYJIBHOUH cribl paboB. Pa3BuBanmch peMecia, TEXHUKA: TOSBH-
JMCh TPUCTIOCOOICHUS /ISl YBEIMUEHUS «CHIJIOBBIX» BO3MOYKHOCTEH UeloBeKa — OJIOKH, phIYary,
KaTKH | T. 1.

Berpewanuce B Te 1aBHHE BpeMeHa M C SHEPreTUYECKUMU MPOOJIeMaMH, IMOXOKUMH Ha CO-
BpeMeHHBIE. VcciieoBaHusl apXeojJoroB B JPEBHEM TOPHOIPOMEBIIIICHHOM U METAJUTyprU4eCKOM
neHTpe Bocroka — /IpeBHem Erumnrte ycTaHOBMIIH, U4TO BBITUIaBKa MEIM TaM BHE3AITHO NIPEKPaTHIIach
npumepro 3a 1000 et mo Hameit spbl. Xots g0 storo B tedernne 1000 ner He menee 1000 meueit
TUTABHJIM METAJLI, IPHYEM B KQUeCTBE TOTUIMBA MCITOJIb30BAIN APEBECHBIN YTOJIb U3 CTBOJIOB IAJIBM,
TaMm mpowu3pacTtaBmux. Koraa naieMoBblie jieca 0JIM3 MECTOPOKICHHS OBLITH BBIPYOJICHBI, TOTLTMBA
CTaJI0 HE XBATaTh - «IOKAIBHBIA SHEPTETHUECKUI KPU3HC» TPUBEN K MPEKPAIICHUIO TPOU3BOJICTBA

—»
-

Haxonmauwe unibopsacuu, Badr
Pacxod swepeuy, mec. Fame

.‘ Beaxa

. 1.1. Jlunamuxa nompebrenus snepeuu Ha 3emie u
Pazeumus YusUIU3AYULU 4eioseqecmeda.



MeTaa.

C xpaxoM paboBIa/IeNbUECKOr0 CTPOSI KOHUMIACH AI0XA <OKHBOM 3HEPreTUKU», U YelloBeye-
CTBO JIOJKHO ObLIO MCKaTh HOBbIE UCTOUHUKH 3Hepruu. IIpexae Bcero, iaroau oOpaTHiii CBOU IO-
UCKU K MCTOYHMKaM, KOTOpbIE BCEr/a ObLIM Mepej UX Iia3aMu — K TeKylled Bojae u K Berpy. [la-
pYCHBIE Cy/a, BOJISIHbIE KOJIeCa, MEJIbHULIBI, BETPSHbIE MEJIbHUIII HAIILIM IPUMEHEHHE yxke B [lpeB-
Helt ['pertun u B nepuot Pumckoit umnepun. HoBbli, (eoasibHbIN CTPOii BBI3BAJI K dKU3HU U HOBYIO
TEXHHUKY, OCHOBHBIMU SHEPreTHUECKUMH UCTOUHUKAMU CTAHOBSITCS CHJIa BOJIbI U BETpa, OoJiee mpo-
JOYKTUBHO MCIIOJIb3YETCs CHJIa )KUBOTHBIX, MEHSIETCS dHEpreTudeckasi 6a3a mpou3BOACTBaA: JJIs IIPU-
BEJICHUS B JBM)KEHHE CaMbIX Pa3HOOOpPA3HBIX CTAHKOB M MEXaHHW3MOB IIMPOKO HCIOJIB3YIOTCS BO-
asHble kosieca. K cepequne XVIII B. BogsHbIe Koneca pacmnpocTpaHiIuch 1o Beel EBporne, Bokpyr
HUX CTposITCs (HaOpHKH, BOSHUKAIOT TOpo/a. Pa3BUBAIOIIAsCS MPOMBINUICHHOCTD (TKallKasi, MeTal-
Jypruveckas, TOpHOE JIe]I0, MeTauI000padaTeiBaromnias) TpeboBaia Bce 00JbIie ¥ OOJIbIIE SHEPTHH.
B nouckax BO3MOKHBIX UCTOUHUKOB 3HEPTUHU JIFOAM HACTOWYUBO IMBITAUCH CO3/1aTh MAILUHBI, KO-
Tophie paboTaimu Obl camu 1O cebe — BeuHble nBHUTaTend. HaBs3unBas uies He ymepia W J0 Ha-
CTOSIILIET0 BPEMEHHU, XOTS M pa3BeHUaHa HAYKOM.

BenukuM #n300peTeHHneM, NMpeAoCTaBUBIIMM YEJIOBEYECTBY HEOOXOIUMYIO 3HEPIHI0 U BO3-
MOXKHOCTh JaJIbHEHIIEro Iporpecca, CTajo H300peTeHre MapoBOi MalllMHbI U €€ PaclpoCTpaHeHHE
B XVIII B. 3necy Henb3sl HE OTMETUTH 3aciyru Hamiero cooredecrBeHHuka — M. W. Tlonzynosa. C
1300peTeHNeM MMapoBOM MAIUMHBI YEJIOBEK HAay4yMJICs IpeBpaliaTh B IBHKEHUE, B pabOTy TEIIIOTY,
3alaceHHylo B yrie, nepese, Topde. OqHako cepbe3Hble HEJOCTATKU MapOBBIX MAIIUH. HU3KUH KO-
3¢ GUIHEHT MOJE3HOTO IEHCTBHS, OOJIBIITINE pa3MepPbl MAIIMHBI, HEOOXOAMMOCTH TI0/IBO3a TOTUIHBA,
CIIOKHBIN TIPUBOJ] CTaHKOB (Mepeadya IBUKEHHSI OT MAIIWHBI K CTAaHKaM), OOJIBIIOE KOJMYECTBO
BBIJIENIIEMOM caXkl - TpeOOBaM MCKaTh JPpyrue, HOBbIE MUCTOUYHUKU DHEPIHM, HOBBIE CIIOCOOBI €e
MOJIy4eHUs U IpeoOpa3oBaHusl.

Hactynaer Bek anexrpuuectBa. OTKpBITHE BOJIBTOBOM Jyrd, 3JIEKTPUUYECKOIO OCBELICHUS
pyccKuM 31eKTpoTeXHUKOM B. B. IIeTpoBBIM MOJIOkKMIO HAYAIO0 NMPAKTHYECKOMY HCIIOJIb30BAHUIO
anekrpudectBa. B 1831 r. Maiikn ®apazeii m300pen snekrporeHepatop, a 3a 10 et no sToro -
AJIEKTPOIBUTaTENb. DJIEKTPUUECKUE MAIIMHBI COBEPILIEHCTBOBAINCH. Pe3knii ppIBOK B UX pa3BUTUU
— n3o6perenue pycckuM ydeHsIM M. O. JlonuBo-J[00pOBOJIECKMM HOBOTO THIIA MAIlUHBI - TPEX-
(ha3HOro aCUHXPOHHOTO JIBUraTels, padoTaoIIero Ha IEPEMEHHOM TOKE.

B nauane — cepenune XX B. anekTpuduKanus ctana OCHOBHBIM (DaKTOPOM YBEIMUYEHUS MPO-
M3BOJIUTEIILHOCTH TPY/a U YCIOBHEM IMOBBIILIEHUS YPOBHSI 0J1ar0COCTOSIHUS HApO1a.

CoBpeMeHHbIE SHEPrOCUCTEMBI SIBIISIOTCS HEOTHEMJIEMBIM KOMIIOHEHTOM HHQPACTPYKTYpPbI
00IecTBa, B OCOOCHHOCTH MPOMBIIICHHO Pa3BUTHIX CTPaH, KOTOPbIE PacXoayroT npumepHo 4/5
JHEPrOHOCUTENICH M B KOTOPBIX XKHBET JHIIb 1/4 HacereHus ruiaHeThl. Ha cTpaHbl TpeThero Mupa,
rie xuBeT 3/4 HaceneHus: 3eMJIH, IPUXOJUTCS 0K0JI0 1/5 MUpOBOro moTpebacHus SHEPTHH.

Y4uuThiBas, 4TO PHEPTUS SBIACTCS BAKHEUIIMM DJIEMEHTOM YCTOWYHBOTO. Pa3BUTHUS JIFOOOTO
rocyapcTBa, Kax/a0€ U3 HUX CTPEMUTCS pa3paboTaTh TaKue CroCOObl SHEPTOCHADKEHUS, KOTOPhIE
HaWIy4IIuM oOpazoM obecriedrBaiy Obl pa3BUTHE U MOBBIIICHUE KaueCTBA KU3HHU JIIOJIEi, 0COOEH-
HO B Pa3BUBAIOILMXCS CTpaHaX, IPU OJJHOBPEMEHHOM CBEIACHUU K MUHUMYMY BO3JEHCTBUS YeloBe-
YECKOM JIeITEIbHOCTH Ha 3/10POBbE JIIO/IEN U OKPYKAIOILLYIO CPELy.

B nocnemnue 25 net Bce pa3BUTHIE CTPaHBI MHpa MEPECTA HapaluIMBaTh MOTPEOICHIE TIep-
BUYHOM SHEpPruu Ha AYIlYy HacejeHus, 00ecrneunuB JIOCTATOYHO BBICOKHI YpOBEHb YKU3HU CBOHUX
rpaXaaH.

CymiecTByeT TecHasi B3aUMOCBSI3b MEXKAY dHEProoOecreueHrneM, O0raTCTBOM rocyaapcTBa u
051arocoCTOsIHUEM Hapoja. YPOBEHb pa3BUTHS OOIIECTBA OMPEIEIeTCs CIOocoOOOM €ro 3Hepro-
obecrieuenns. [lo moacueram akanmemuka A. bepra eme 100 mer nazang 98 % moTpebnsiemoit Ha
3emiie SHEPTUU MPUXOAUIIOCh HA MYCKYJIBHYIO CHILY Y€JIOBEKa U )KMBOTHBIX. DHEPrus, BeIpadaThl-
BaeMasi BETPOBBIMU MEJIbHHUILIAMHU, BOJASHBIMH KOJIECAMH, TAPOBBIMU U 3JIEKTPUUECKUMH MalllUHAMH,
COCTaBJIsJIa JIUIIb MAJTYIO JOJIIO.

B Hacrosmiee BpeMs B pe3ysbTaTe HAYYHO-TEXHUYECKOTO Iporpecca MOYTH BCIO TSKENYIO pa-
00Ty BBINOJHSIOT MAIllMHBI, @ HA MYCKYJIbHYIO CHIY Jrofied mpuxoautcss menbine 1 % sueprum.



[Tonp30BaHKe TapPOBBIMU MIPUPOIHBIMHU SHEPropecypcaMu (BETPOM U COJHEYHBIM TEILIOM) CITOCO0-
CTBOBAJIO 3apO’KJCHUIO U CTAHOBJIEHUIO LMBMIM3aLuU. [lociieoBaTenbHO CMEHSIOIIMECS BUBI BCE
0oJjiee KaJIOPUHHBIX YHEPrOHOCHUTENEH - APOBA, Yrojib, He(Th, ra3 U, HAKOHEL, SAEPHOE TOILIUBO -
3TO ATalbl Mporpecca, KOTOPBIHA, co3/1aBas Oyara JUisl YeJIOBEYECTBa, BMECTE C TEM YXY/IIAET IKO-
J102UYecKylo cpedy, ymensvuiaem npeoesl IKOJ102UYeCcKOll eMKOCHU cpedbl 00Umanus, Ymo s6s-
emcsi 2100aNbHOT YHep2emuiecKol npooemMol.

1.2. Buapl JHepruu U JHEPreTHYECKUX pecypcoB

CornacHo mpeCTaBICHAAM (PU3UUECKONW HAYKH, IHepeUs — MO CNOCOOHOCMb med Ul CUC-
memvl men cosepuiams padbomy. CylmIeCTBYIOT pa3IMYHbIe KIACCH(PHUKAIMKA BHIOB U (HOpM dHEp-
run. HazoBeM Te ee BUIbI, ¢ KOTOPBIMHU JIFOAM HanbOJIee YacTO BCTPEUAIOTCs B CBOEH MOBCEHEBHOM
KU3HU. | MEXaHWYECKast, SJCKTPUYECKas, SJICKTPOMArHWTHAs, TEIJIOBas, XWMHWYECKas, aTOMHas
(BHyTpusaepHas). [locieanue Tpu BUIa OTHOCATCS K BHYTPEHHEH (opme SHEpru, T. €. 00yCIOB-
JICHBI TIOTCHHHMAIBHON SHEPruel B3aWMOJICHCTBHS YaCTHIl, COCTABIISIFOIINX TEJIO, WIH KHHETHYe-
CKOM 3Hepruen ux 0ecrnops0YHOro JIBUKECHHUS.

DHEpPruro B €CTECTBO3HAHUH B 3aBUCUMOCTH OT ITPUPOIBI ACIST HA CIEAYIOIINE BU/IBI.

Mexanuyeckas 3Hepeus — TIPOSIBISIETCS TIPU B3aUMOJICHCTBUM, JBWKCHUU OTICIBHBIX TeEll
WIIA 9aCTHIL.

K He#l OTHOCAT SHEPruI0 JBWKEHUS WM BpAIlEHHUs Tela, SHEPTHI0 nedopMaiuy Ipu cruda-
HUH, PACTSDKCHUH, 3aKPYYUBAHUH, CKATHU YIPYruX Tel (MpyxXKuH). DTa 3Heprus HanboJiee MUPOKO
WCTIOJNIB3YEeTCS B PA3IMYHBIX MAIIAHAX — TPAHCIIOPTHBIX U TEXHOJIOTHYECKHX.

Tennosas sHepeusi — SHEPTHsI HEYMOPSJOYCHHOTO (Xa0TUYECKOT0) IBMYKECHUS U B3aMMO/ICH-
CTBHISI MOJICKYJI BEIIIECTB.

TemoBast sHEprus, MoTydaeMast Jalie BCero MPH CKUTAHUW PAa3IMYHBIX BHJIOB TOTUIMBA, IIIU-
POKO TIPHMEHSIETCS JJIsi OTOIUICHHUS!, TIPOBEIEHHUSI MHOTOYHCIICHHBIX TEXHOJOTHYECKUX IPOIIECCOB
(marpeBaHusl, TUIABJICHHS, CYIIIKH, BBIMAPUBAHUS, IEPETOHKH U T.]1.).

Dnexkmpuyeckas 3Hepeus — DHEPTUS ABWKYIIMXCS IO DIIEKTPUYSCKON IEMH AJIEKTPOHOB
(7MeKTPHUECKOTO TOKA).

DNeKTpUYecKasi SHEPrusl MPUMEHSIETCS ISl TIOyYeHNUsT MEXaHUIeCKOH SHEPTHH C MOMOIIBIO
AJIEKTPO/IBUTaTeIed M OCYIIECTBIECHUS MEXaHMYECKHX MpolleccOB 00pabOTKM MaTepHalioB: JIpo0-
JICHHS, U3MENIbUYCHUS, TIEPEMEIINBaHuUs; ISl IPOBEJCHUS 3JICKTPOXUMHUUECKUX PEaKIHii; ToTyde-
HUS TEIUIOBOM HEPTHUHU B JICKTPOHArPEBATENbHBIX YCTPOUCTBAX M TeYax; Il HETOCPEACTBEHHOM
00paboTKK MaTepHaaoB (IEKTPOIPPO3UOHHAS 00pabOTKa).

Xumuyeckasn 3Hepeus — 3TO DHEPTUs, '3aMaceHHas’ B aTOMax BEIIECTB, KOTOPash BHICBOOOX-
TA€TCS WITH TIOTJIONIAETCS TIPU XUMHUECKUX PEAKIIUIX MEXKTY BEIIECTBaMH.

XUMHUYECKasi SHEPTHUs JINOO BBIJEISETCS B BUJIE TEIUIOBOW MIPU TPOBEIEHUH SK30 TEPMUIECKUX
peakiuii (HarmpuMmep, TOPEHUH TOIUIMBA), JIMOO MpeoOpa3yeTcs B 3JCKTPUUECKYIO B rajbBaHUYE-
CKHX 3JIEMEHTaX U aKKyMYJISITOpax. DTH UCTOYHUKHU dHEPruu Xapakrepusyrorcs Beicokum KI1JI (no
98%), HO HU3KOI EMKOCTBIO.

Maenumnas 3Hepeuss — SHEPTHUA TOCTOSHHBIX MarHUTOB, OOJIAAAIONINX OOJIBIIAM 3arlacoM
SHEPTHH, HO «OTIAIOIINX» €€ BeChMa HeOX0THO. OTHAKO AIIEKTPHUYECKHI TOK CO3/IaeT BOKPYT ceOs
MPOTSDKEHHBIE, CHIIBHBIC MAarHUTHBIC TIOJIS, ITO3TOMY Yallle BCETO TOBOPAT 00 3IEKTPOMATHUTHOM
SHEPTHH.

DNeKTpUYecKasl 1 MarHUTHAs! JHEPTUU TECHO B3aUMOCBSI3aHBI IPYT C IPYTOM, KOKIYIO U3 HUX
MO>KHO paccMaTpHUBaTh Kak ' 000pPOTHYIO" CTOPOHY APYroi.

DnekmpomacHumuas 3Hepeus — 3TO SHEPTHUS ICKTPOMATHUTHBIX BOJH, T.C. JBIKYIIUXCS
AIIEKTPUYECKOTO0 W MArHUTHOTO mosield. OHa BKIIOYAeT BUAWMBINA CBET, MH(paKpacHbIE, YIbTpa-
(buoneTOBBIC, PEHTTEHOBCKUE JIYYH M PAIMOBOITHEI.

Takum 00pazoM, JMEKTPOMArHUTHAsI SHEPTHS — ITO SHEPrus W3NydeHus. M3mydenue mepe-
HOCHT DHEPTHUIO B OpPME SHEPTUU AIEKTPOMArHUTHON BOJIHBI. Koraa n3mydeHne morionaercs, ero
SHEpTHUs MpeodpasyeTcs B Ipyrue GopMbl, Jalle BCero B TEIUIOTY.

Aoepnas suepeuss — dSHEPrUs, JTOKATM30BAaHHAS B spaX aTOMOB TaK Ha3bIBAEMBIX Pa/JMOAK-



TUBHBIX BeriecTB. OHa BEICBOOOKIACTCS MPHU JICTICHUH THKEIBIX AAep (sAepHas peakiiys) Wi CHH-
Te3e JISTKUX sijiep (TepMosiiepHasi peakiusi).

beiTyeT u cTapoe Ha3BaHKe JaHHOTO BUA SHEPTUU — aTOMHAsl SHEPrus, OJJHAKO ATO Ha3BaHHE
HETOYHO OTOOpa)kaeT CYIIHOCTb SBJICHUH, MPUBOJAALIMX K BBICBOOOXKJIEHHUIO KOJIOCCAIBHBIX KOJIH-
YeCTB 3HEPIUH, Yalle BCEro B BUJIE TEIUIOBOM U MEXaHUYECKOM.

I'pasumayuonnas snepeus — dSHEPrusi, 00yCIOBICHHAS B3aUMO/ICHCTBUEM (TSTOTEHUEM) Mac-
CUBHBIX T€JI, OHa OCOOCHHO OILYyTHMa B KOCMUYECKOM MPOCTPAHCTBE. B 3eMHBIX YCIIOBUSIX, MO, Ha-
MIpUMep, SHEPrus, «3araceHHas» TeJIOM, HOJHATHIM Ha ONPEIENIEHHYIO BBICOTY Ha/l IOBEPXHOCTHIO
3eMJIi — SHEPrusl CUJIbI TSDKECTH.

TakuM 00Opa3oM, B 3aBUCUMOCTU OT YPOBHSI IIPOSIBJICHUS, MOKHO BBIJECJIUTH SHEPTHIO MAKpO-
MHpa — rpaBUTALIMOHHYIO, SHEPIHI0 B3aUMOJECHCTBUS TEJl — MEXaHUUECKYI0, SHEPTUIO MOJIEKYJISp-
HBIX B3aMMOJECHCTBUI — TEIUIOBYIO, SHEPIUIO0 aTOMHBIX B3aHUMOJEHCTBUM — XMMUYECKYIO, SJHEPTHUIO
U3ITyYeHHUS, — AIEKTPOMArHUTHYIO, SHEPT U0, 3aKIIOUEHHYIO B SipaX aTOMOB —€PHYIO.

CoBpemeHHasl HayKa HE MCKIIIOYAeT CYLECTBOBAHUE U JIPYIMX BHUJIOB SHEPruH, MOKa HE 3a-
(uKCHPOBaHHBIX, HO HE HAPYLIAIOIINX €AUHYIO0 €CTECTBEHHOHAYUHYIO KapTUHY MUpa U MOHATHE 00
SHEpPruMu.

B Mexnaynaponoii cucreme equnun CH B kauecTBe eAMHUIIBI U3MEPEHUS SJHEPTUU MPUHAT 1
Joxoynb ([Ix). 1 JIx sxBuBanenten 1 Hptoron metp (H m). Ecim pacdersl cBsi3aHbl ¢ TEIJIOTOH,
OMOJIOTMYECKONH U MHOTMMU JAPYTMMH BUJAMU SHEPTUH, TO B KAYECTBE €IMHUIIBI SHEPTUU IPUMeE-
HSCTCS BHECUCTEMHAs €AMHUIIA - Kanopus (Kai) win Kuiokainopus (kkan), lxan = 4,18 Jx. s
M3MEPEHHUs JCKTPUUIECKON SHEPTHM TOJB3YIOTCS TakoW eauHMIed, kak Bart gac (Bt 9, kBt 4,
MBT u), 1 Bt u = 3,6 M/Ix. /[y u3MepeHuss MeXxaHU4eCKOW SHEPIHU MCIIOJIb3YIOT BEMUYUHY 1 KT M
=9,8 JIx.

Ecnu sHeprust — pe3ynbraT U3MEHEHUs! COCTOSIHUS JABMXKEHUS MaTepUaIbHBIX TOUEK WM Tel,
TO OHA Ha3bIBACTCA KUHETHUECKOM; K HE OTHOCAT MEXaHUYECKYIO SHEPIUIO JBUKEHHUS Tell, TeIIo-
BYIO SHEPI'HIO0, 00YCIOBIEHHYIO IBUKEHUEM MOJIEKYII.

Ecnu sHeprust — pe3ynpTaT U3MEHEHUs B3aHMHOT'O PACIIOJIOKEHMSI YacTel JaHHOW CHCTEMbI
WIHM €€ TOJIOXKEHUS N0 OTHOLIEHHUIO K IPYIHMM TeliaM, TO OHA Ha3bIBAeTCs MOTEHLMUAIbHOM; K HEl
OTHOCSIT SHEPTUI0 MacC, IPUTATUBAIOUINXCS 0 3aKOHY BCEMUPHOIO TATOTEHUS], SHEPTHIO MOJI0XKE-
HUS OJHOPOJHBIX YaCTHI], HAl[PUMEP, PHEPTUI0 YIPYroro AeHopMHUPOBAHHOTO Tela, XUMHUYECKYIO
SHEPrHUIO.

Ouepeemuueckue pecypcbl — 3TO MaTepHalibHble OOBEKTHI, B KOTOPBIX COCPEIOTOUYEHA DHEP-
TS, IPUTOAHAS TSl PAKTUYECKOTO UCIIOJIb30BAHUS YEIOBEKOM.

DHeprus, HENOCPEACTBEHHO HU3BJIEKaeMas B MPUPOJIE, HA3bIBACTCS Nep8uUYHOl, a HOCUTEIN
MIEPBUYHOM HEPTUU HA3BIBAIOTCS IEPBUYHBIMU SHEPrOPECYPCAMH.

Ha puc. 1.2 npencraBiena kiaccuukanus NepBUYHON SHEPTUH. BbIIeneHbl TpaJuiinOHHbIE
BU/JIbI DHEPTUH, BO BCE BpEMEHA IIMPOKO MCIOJIb30BABILINECS YEIOBEKOM, U HETPAAUIIMOHHBIE BU/IbI
SHEpPruM, CPaBHUTEIHHO MaJl0 MCIOJIB30BABIIMECS /10 MOCIEIHET0 BPEMEHH B CUIY OTCYTCTBUS
SKOHOMMUYHBIX CIHOCOOOB MX MPOMBIIIJIEHHOTO MPeo0pa3oBaHUs, HO 0CO00 aKTyajbHbIE CETO/HS
BBH/1y X BBICOKOH 3KOJIOTHYHOCTH.

PaznnyatoT HeBO300HOBIIsIEMbIE U BO3OOHOBIIIEMbIE BUbI SHEPTUU U, COOTBETCTBEHHO, HeG0-
300H061eMble U 60300H061:eMbLe dHEPrOopecypchl. Hego300n0613aembie 3nepzopecypcyl — 310 Te,
KOTOpbIE paHee ObUIM HAKOILIEHBI B MPUPOJE U B HOBBIX I'€0JIOTUYECKUX YCIOBUSIX MPAKTUUECKH HE
o0pa3yroTcsi, HalpuUMep, yrojib, HEQTh, IPUPOAHBIN Tra3. Bozoonosnaemvle Inepzopecypcovt — Te,
BOCCTaHOBJIEHHE KOTOPBIX MOCTOSIHHO OCYIIECTBIISIETCS B IPUPO/JIE, HAIIPUMEp, SHEPTHsl BETpa, Ono-
TOTUTMBO, SHEPTHsI MOPCKUX BOJH | T. 1. Ha knmaccudukannonnoit cxeme puc. 1.2 HeB0300HOBIIsIE-
MbI€ U BO30OHOBJIIEMbIE BUJIbI SJHEPIHH 0003HAYEHbI, COOTBETCTBEHHO, OEJIBIMU U CEPBHIMU MPSMO-
YTOJIbHUKAMHU.

K neso3006n061516MbIM dHEPTETHUECKUM pECYpCaM OTHOCST. KaMEHHBIM Yrojb, He(Th; MpH-
POAHBIN ra3, ypas.

TorumBo NMopa3AeNsoT Ha ClIeAYOIHe YeThipe rpymisl (puc. 1.2):

— TBEpOE;
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— JKHUJIKOE,

—ra3o000pa3Hoe;

— siZIEpHOE.

K TBepmoMy BHIly TOTIIIBA OTHOCSIT:

- IpEBECHHY, JIPYr'He MPOAYKThl PACTUTEIBLHOTO MPOUCXOKICHHUS;

- yroJib (C ero pa3HOBHIHOCTSAMH: KAMEHHBIH, OypBIii);

- TOp;

- TOPIOYHUE CIIAHIIBI.

Hckonaemvle meepovie monauea (3a UCKIIOYCHUEM CIIAHIICB) SBJISIOTCS MPOJIYKTOM Pasiio-
MEeHUsI OpraHndeckoi Maccol pacteHui. Camblii MOJIOJION U3 HUX mMopgh, IPeACTaBIAIOLUN cOOOM

IJIOTHYI0O Maccy, oOpa3oBaB-

E\-_L-B:.1urum:-uu-.i-rua LIyroCs 13 MEPErHUBIIMX OC-
TaTKOB OOJIOTHBIX PACTCHUH.
f ¥ Y CrnenyomuMu MO «BO3pPaCTy»
n " ) SIBJISIIOTCS Oypbvle Venu - 3eM-
IPAAMLHOHELID HETPAA LI HOHIIRF
BIAR HER MK BRI HIEPTIIN JUCTasl WUIH YepHAsl OJTHOPOJI-
Has Macca, KoTopas TpH JJTd-
1 1 k TEJIbHOM XPaHCHHWU Ha BO3JY-
ATOMUAA PO ['EIPF.-"LH}’]"-IECB{UI.‘ DOTLALLBCY [ ARG IHBRRETS PEK] X€ YaCTUYHO OKHUCIISICTCS (BBI'
i L T 3 BETPHUBAETCS) M PACCHINIACTCS B
LTBEFALLE EXABI A FHAKHE AR ] [AIWOBFAIHBIL I IOPOIIOK. 3areMm HUAYT KameH-
: L, BELALI TLEAMB
JORLAIES LAY SRR e Hble yenu, OoONamarome, Kak
! } | | ] i [PAaBUIIO, TIOBBIIIEHHON MPOY-
HOCTBHIO M MEHBIIEH MOPHUCTO-
soaueaan [ ammerna | BEEAGH- 3 SOCE MR ] TFOTERRAAL 2 nngrrna p
BHEPTHA WETRA ) e B O Yy ndi NEHAHBOB CTBIO. OpFaHI/ILIeCKaﬂ macca
Haumbojee crapblX W3 HHUX -
aHmpayumos nperepriena
HauOOJIBIINE M3MEHEHUSI U Ha
Puc. 1.2. Cxema knaccugpuxayuu nepsuuHou dHepeuu 93 % COCTOMT W3 yriepoja.

AHTpALUT OTINYAETCS BBICOKON TBEPOCTHIO.

loproyue cranysl IpeACTaBIAIOT OO0 MOJE3HOE MUCKOTIAEMOE U3 TPYIIILI TBEPIBIX KayCTO-
OMOJIMTOB, JAIOLIee IPHU CYXOH MEepPeroHKe 3HAUUTEIbHOE KOJUYECTBO CMOJIbI, OJU3KOMN 10 COCTaBY
K He(dTH.

Kuokue 6udvl monnuea nonyqaror nyreM nepepabotku Hedtu. Cplpyro HEQTH HarpeBaroT
1o 300 ... 370°C, nocie 4ero morydeHHbIE Mapbl Pa3TOHSIOT Ha (PaKIKuK, KOHICHCHPYIOIIHECS TIPU
pa3IM4YHOMN TeEMIEpaType:

- COKWKEHHBIH ra3 (Bbxo 0koiio 1 %);

- OensuHoByIO (0K0J10 15%, tk =30 ... 180°C);

- KkepocuHOBYIO (0K0J0 17%, tx= 120 ... 135 °C);

- nusenbHyo (oxoso 18%, tx = 180 ... 350 °C).

XKunkuii ocratok ¢ Temrneparypoid Hadana kuneHus 330 ... 350 °C Ha3pIBaeTCS MA3YMOM.

T'azoobpaznvimu euoamu monauea SIBISIIOTCS NPUPOOHbBIU 2a3, TOOBIBAEMBIA KaK HEMOCPE/I-
CTBEHHO, TaK U MOMYTHO ¢ J0ObIuel HeTH, Ha3bIBaeMbIi nonymHuimM. OCHOBHBIM KOMIIOHEHTOM
npupoaHoro rasza ssiusercss metad CHs u B HeGouboM KosmuecTBe a30T Ny, BbICIINE YIII€BOIOPO-
161 CoHpm, nByokuce yraepona CO; - [TomyTHBIN ra3 coAepKUT MEHbIIIE METaHa, YeM MPUPOIHBIH,
HO OOJIbLIIE BBICUIMX YIJIEBOJIOPOIOB, ¥ IOATOMY BBIJEIISET IPU CrOPAaHUU OOJIbLIE TEIOTHI.

B npombIieHHOCTH U, 0COOEHHO B OBITY, HAXOIUT MTUPOKOE PACIIPOCTPAHECHUE CHCUNCEHHBILL
2a3, MoJy4aeMblil Ipu nepBUYHON nepepadoTke HedTu. Ha MeTamypruueckux 3aBojiax B KauecTBe
MOMYTHBIX MPOJIYKTOB MOJYYaIOT KOKCO8bIi U 0OMeHHbll 2a3bl. OHU UCHOJIB3YIOTCS 3/1€Ch K€ Ha
3aBoJiaxX JJIsl OTOIUICHUS Ne4el M TEXHOJOTMYECKHX armaparoB. B palioHax pacnoyioxKeHHs yroJib-
HBIX IIaXT CBOEOOPA3HBIM «TOIUIMBOM» MOXKET CIYXKUTb MemaH, BbIACIAIOINNACS U3 MJIacCTOB IIpU
UX BeHTWISALUH. ['a3bl, mojydaeMble MyTeM rasudukanuu (eenepamopHole) WK IyTEM CyXOH Tepe-
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roHku (HarpeB 0Oe3 J0CTyma BO3/yXa) TBEPAbIX TOIUIMB, B OOJIBIIMHCTBE CTPAH MPAKTUYECKH BbI-
TECHEHBI NPUPOOHBIM 2A30M, OJTHAKO B HACTOSIIEE BPEMs CHOBA BO3POXKIACTCS MHTEPEC K UX MPO-
U3BOJICTBY U UCIIOJIb30BAHUIO.

B nocnennee Bpemsi Bce OoJiblliee MPUMEHEHHE HAXOIUT Ouo2a3 — MPOAYKT a’dpoOHOM dep-
MeHTaluu (COpaKMBaHUE) OPraHMYECKHX OTXOJIOB (HABO3a, PACTHTENBHBIX OCTATKOB, MYycCOpa,
CTOYHBIX BOJ H T. ]I.).

Aoepnvim monaueom ssasiercsi ypan. O0 3h(HEKTUBHOCTH HMCIOIB30BAHUS €r0 MOKA3bIBACT
paboTa IIepBOro B MUpPE aTOMHOTO JieJjokoJa «JIeHnH» BogomsmernenueM 19 Teic. T, mmuHou 134 M,
mmpuHoit 23,6 M, Beicotoit 16,1 M, ocankoi 10,5 M, co ckopocThio 18 y31moB (oxoso 30 km/4). On
OBLI CO3MaH Ui MPOBOJKH KapaBaHOB Cyn0B 1o CeBEepHOMY MOPCKOMY MYTH, TOJIIIMHA JIbJA IO
KOTOpoMy nocturaina 2 u 6osee MeTpoB. B cytku on motpebinsin 260-310 rpammoB ypana. J{uzens-
HOMY JIGJIOKOJTY JIJIsl BBITIOJIHEHHSI TAKOTO K€ 00beMa paboThl, KOTOPYIO BBIMOJIHSII JieJA0Koa «Jle-
HUH», TOTpeboBaoch Ob1 560 T mu3TOIIIHBA.

Amnanuz-oueHku obecrneueHHoctu TOP nokasbiBaeT, 4to Hanbosee JePUIUTHBIM BUIOM TOII-
nuBa sBisieTcs HeTh. Ee XBaTUT Mo pa3HeIM nctouHukaM Ha 25-40 ner. 3atem, yepes 35-64 rona,
HCTOIATCS 3aI1achl TOPIOYETo ra3a U ypana. Jlydiie Bcero 00CTOUT JIeNIo ¢ YIiieM, 3armachl KOTOPOTro
B MUPE JIOCTATOYHO BEJIMKH, U 00eCIIeYeHHOCTH yriieM coctaBut 218-330 yret'.

1.3. KauecTBO YHEPrum M YHEPreTHYECKUX PeCypcoB

Bonee cra ner Hazax ObUT ycTaHOBIICH (DyHAAaMEHTAIBHBINA 3aKOH (U3UKH — 3aKOH COXPAHEHUS
SHEPTHHU: SHEPTHUS HE MOXKET ObITh YHHUTOKEHA WIIM MOJIydeHa U3 HUYEro, OHA MOXET JIUIIb Tepe-
XOJUTh U3 OJJHOTO BHJIA B APYTOil.

YacTHBIM ClTyyaeM 3aKOHA COXPAHEHHsI SHEPTUu sBisieTcsi 1 3akoH (Hayauo) TepMOJIUHAMUKH.
OH ycTaHaBIMBAaET B3aMMHYIO MPEBPANIAEMOCTh BCEX BHOB 3HEpruu: Temio Q, coolmeHHoe He-
M30JIMPOBAHHON CHCTEME, pacXoyeTcsl Ha yBeJIMYeHue ee BHyTpeHHel suepruu AU u coBeplieHue
€10 paboTel A mpoTHB BHeIHUX cril: Q= AU+A.

Bce nporeccsl B pupo/ie MOJUUHSIOTCS ASUCTBUIO ATHX 3aKOHOB. C ajeKuX UCTOPUUECKUX
BpEMEH pa3BUTHE LIMBUIN3ALUU U TEXHUUYECKUN MPOTPECC COMPOBOKIAIOTCS OBICTPHIM POCTOM I1O-
TpeOJeHHs] SHEPrUu U HEMOCPEJCTBEHHO CBS3aHbl C KOJMYECTBOM M KayeCTBOM MCIIOJIb3yEeMbIX
sHepropecypcoB. [IoHATHS KOIMUYECTBA U KaUeCTBA SHEPTUU ONPEAEIAIOTCS 3aKOHAMU TEPMOIMHA-
MUKH.

C NoHATHEM «KaueCTBO IHEPIHHU» HEMOCPEICTBEHHO CBS3aHO CYILIECTBO IMOHSATHUS <«3HEPIo-
coepexxenue». C Touku 3peHust 1 3akoHa TEPMOJAMHAMUKH, «3HEProcOepeKeHre» BHYTPEHHE MPO-
THBOpeunBO. COXpaHATh SHEPTUI0 HET HEOOXOAUMOCTH, 3TO JIeJIaeT PUpoja B COOTBETCTBUU C 3a-
KOHOM coxpaHeHHsl sHepruu. CoxXpaHsTh HY’)KHO pabOTOCIIOCOOHOCTh SHEPTUU WU 3KCEPIHI0, KO-
TOpast SIBJIIETCS MEPUIIOM KauecTBa — SHEPreTUUEeCKON IPPEKTUBHOCTH KasKAOTO BHJIa YHEPTUHU.

Wrak, kauecmeo pasiuunbix U006 3Hepeul OYeHusaemcs dKcepauell — 6eluduHoll, onpeoe-
JAIOUeti MaKkCUMAnbHyl0 CROCOOHOCIb Mamepuy K CO8epuleHuio pabomol 6 makom npoyecce, Ko-
HeuHoe COCMOsHUE KOMOPO20 ONPeoensiemcs YCi108UAMU MEPMOOUHAMUYECKO20 PABHOBECUs C OK-
pyarcarowetl cpedol.

OCHOBHBIE pa3IMUUsl UMEIOTCS B TOM OTHOUIEHUHM MEXKIY JIEKTPUUYECKOM U MEXaHUUECKOMN
SHEprueil, ¢ 0JIHOI CTOPOHBI, M TEIJIOBOM 3HEpPruen — ¢ Apyroil. DieKTpuueckas U MexaHWdyecKas
SHEpPrusl B X0Jie¢ TEXHOJOTMYECKHX IMPOLIECCOB COBEPUIAIOT MPEBPALICHUS], COCTABIISIIOIINE OCHOBY
3THX MPOIECCOB, MPAKTHUYECKU 0e3 moTeph, T.e. uMetoT 100%-Hyro paboTocmocoOHOCTh. TerioBas
SHEpPrusl XapaKTepu3yeTcs HEeyNnopsioueHHOM (opmoi mepepaun BHyTpeHHeW sHepruu. [lpu ee
MIPEBPALLEHUH, TOMYCTHM, dJIEKTPUUECKYIO YaCTh TEIUIa paCXOAYETCsl Ha YIOPSI0YEHHUE 3TOTO JABH-
XKEeHUs U oOpaszyeT motepu. Tak, s mosydeHus, Hanpumep, 1 x/[x terna gocratouyHo umers 1
K/’ MeXxaHM4YeCcKOW WU AJIEKTPUYECKON SHEpruu, HO As nojydeHus 1 x/[k MexaHMuecKod Wiu
ANIEKTPUIECKO dHEpruu noTpedyercs Oosee | k/[x Terwia. B ueM nmpuyuHa TaKuX OTIUYHIA?

C TOYKM 3peHHUs] COBPEMEHHOM HayKH, TEIJIOBasi SHEPTUs €CTh HE YTO MHOE, KaK CymMMa dHep-
Ui MeNTbYaiiuX 4acTHil (ATOMOB, MOJICKYJI, JICKTPOHOB), HAXOISIIMXCS B COCTOSIHUM HEYIOPSI-
JOYEHHOTO ABIKeHUs. [Topsaaok mpocTo nmpeBpaTuTh B XaocC, YTO U MPOUCXOAUT MPHU IPEBPAIICHUN
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EKTPUUECKON I MEXAHUYECKOUN YHEPTUHU B TEIUIOBYIO. YIIOPSAAOUYUTh XaoC ropa3zio TpyAHee, Ha
ATO HY)KHO 3aTPaTHTh SHEPTHIO. BOT mouemy TeruioBas SHEpTHs HE BCET/a, HO B JIFOOOM Cllydae He
MOJTHOCTBIO MTPEBPAIIACTCS B APYrUe BUABI SHEPTHU. YKa3aHHBIC OTIMYUTEIIbHBIE OCOOCHHOCTH Te-
TUTOBOM SHEPTHH, YCIOBHS €€ MPEBPAIICHUs B JPYTrUe BUIBI SHEPTHH onpeaenstorcs || 3akonom
(Hauanom) mepmoounamuxu.

CornacHO 3TOMY 3aKOHY, MPOIECCHI, CBS3aHHBIE C TEIUIOOOMEHOM IMPH KOHEYHOH Pa3HOCTH
TeMmepaTyp, HeoOpaTUMBI, T.€. MOTYT IPOTEKATh CaMOTIPOU3BOJIBLHO TOJIBKO B OJJHOM HAIlpaBJICHUH
OT TOPSAYMX K XOJIOJHBIM TEJaM C YCTaHOBJICHHEM PaBHOBECHs B cucteMme. [lpyrumu cioBamu, 3a-
KOH BO3PacTaHUM JHTpONHH (MPUHIKII HEOOPATUMOCTH) COCTOUT B TOM, YTO €CJIH B HU30JHPOBAH-
HOU CHCTEME eCTh pa3HHUIla TeMIIepaTyp U CUcTeMa MpeAocTaBIeHa cama cede, TO ¢ TeUeHUEM Bpe-
MEHH TeMIlepaTypa Bce 00Jiee BBIPABHUBAETCS M pabOTOCIIOCOOHOCTh 3aMKHYTOM CHCTEMBI TaJacT
710 HYJISL

B crucTremHOM aHanm3e SKCEpraTMYecKHid MOAX0 ] BEChMa BaKEH, TaK Kak B CHCTEMaXx dHEpPro-
WCTIOJIb30BaHMUS IPUMEHSIOTCS. U PACXOAYIOTCSl pa3HbIE BUBI SHEPTHH: JICKTPUYECKasi, MEXaHuve-
CKasi, XUMHUYECKasi, TeIUIOBass W Pa3HbIe YHEPrOHOCUTENN, HAIPUMED, TOIUIMBO, CKUTAaeMO€e B KOT-
Jax, UCYax, IBUTATENSIX BHYTPEHHETO CTOPaHUS H T.I1.

Hna oyenxu npaxmuueckou npuecoOHOCMU SHEP2UU, COOEPICAWeUcs 6 Mamepuu, GadICHO
3HAMb He MOIbKO KOIUIECmB80 IKCepeUull, Ho U KOHYeHmpayuro, m.e. OmHoueHue dKkcepeuu K 0ove-
MY MepMOOUHAMUYECK020. acenma (9Hepeonocumenst). UeM Bblllle KOHIEHTpALUsI SKCEPruH, T. €.
TUIOTHOCTH SHEPTrONOTOKA, TEM JIyUIlle TIOKA3aTelH COOPYKEHHUS M AKCILUTyaTallii SHEPreTHYECKIX
ycraHoBOK. OueBuaHO, uTo 1 [I’K DHEPruM B BHJE AIIEKTPUYECTBA UMEET OOJBIIYIO IIEHHOCTh LIS
notpedutens, yem 1/[k B Buje HU3KOTEMIIEPATYpPHOTO TEIUIA, HAIPUMED, TOPSYEH BOJBL. A TakoH
SHEPTOHOCHUTENh, KaK JIA3E€PHBIN MOTOK, MMEET elle OOJBIINI dKCEPraTHYSCKHH MOKa3aTelb.

Hemuorum Oosiee MOJIOBUHBI BCEH TIOTPEOIIEMON SHEPTUH HCIIOJIB3YETCSl B BHJIE TEIUIA JUIS
TEXHUYECKUX HYXKJ, OTOIJICHUS, TPUTOTORJICH MTHUIIM, OCTABIIASACS YacTh — B BUJIC MEXaHUYECKOH,
MIPEX/Ie BCETO B TPAHCIIOPTHBIX YCTAHOBKAX, ¥ DJICKTPUYECKOH dHepruu. [lpudyem noms smekrpude-
CKOM SHEPTHH C KaXKIBIM T'0JIOM PacTeT.

Yoenvnoii snepeoemkocmulo 3Hepeemu4ecKo20’ pecypca Ha3vleaemcs KOJIUYecmeo 3Hepuu,
npuxoosaujeecs Ha eOUHUYY MAccobl YU3ULECKO20 mena suepeopecypcd.

Jlnst ynoOcTBa COMOCTaBICHUS Pa3IMYHBIX BUIOB SHEPrOPECYPCOB U BO3MOKHOCTH PAcYeTOB
pacxo]1 BceX BUAOB TOTUIMBA CPABHUBACTCS C PACXOJ0M TaK HAa3bIBAEMOTO YCJIOBHOI0 TOMJIMBA. 34
YCIL06HOE NPUHAIMO MAKOe MONUG0, npu czopanuu 1 ke komopozo evidennemca 29,3*10° Jxe,
unu 7000 kkan snepeuu. B tabn. 1.1 npuBeneHsl 3HAYCHUS YIEIBHON HEPrOEMKOCTH IS psiia
SHEPTETUYECKUX PECYPCOB B CPABHEHHH C YCIOBHBIM TOTLTHBOM.

Tabnuna 1.1.
3Ha4YeHUS yIebHOM SHEPTOEMKOCTH /IS psAZia SHEPTETHUECKUX PECYPCOB B CPABHEHUH C yCIIOB-
HBIM TOTUTHBOM.

Bupr YcnoBHoe | YroJib aH- Hposa las
Hedrs Bonopon
TOIIJINBA TOIIJINBO TpanuT CyXHue IIpoIiaH
VY. suep-
P I-CX 335 10,5 41,9 46,1 120,6
JIx/xr
KKaJI/Kr 7000 8000 2500 10000 11000 28800

BuaHO, 9TO BBICOKOW SHEPrOEMKOCTHIO 00Iaat0T ra3 U He()Th, YTO BO MHOTOM U OIpe/ie-
JIJIO UX XUIHUYECKOE MOTpedIeHuE.

1.4. DnexkTpuyeckasi JHeprus.

DnexTpuyecKas SHeprus sBJseTcss Haubosee yIoOHBIM BUJIOM SHEPruu U, HO IIpPaBy, MOKET
CUUTATbCA OCHO60U coépemennoul yusuausayuu. llonapisomee OONBIIMHCTBO TEXHUUYECKHX
CPEIICTB MEXaHH3all1 ¥ aBTOMATH3aI[H [TPOU3BOICTBEHHBIX MPOIeccOB (000pyI0BaHUE, TPUOOPBI
DBM), 3amMeHa 4eI0BEYEeCKOro TPY/a MAIIMHHBIM B OBITY HMEIOT 3JIEKTPUIECKYIO OCHOBY.
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[Touemy sxe Tak OBICTPO PACTET CHPOC MMEHHO Ha 3JCKTPUYECKYIO DHEPTHIO, B YeM ee Tpe-
MUMYIIECTBO?

DNeKTprYecKas SHEPTHUs 00JIaaeT TAKUMHU CBOWCTBAMH, KOTOPBIE JENAI0T €¢ He3aMEHUMOM B
MeXaHHU3aIMH ¥ aBTOMATH3AIMY TIPOU3BO/ICTBA U B TIOBCEIHEBHOM KH3HH YEJIOBEKA:

1. Dnextpuueckasi SHEpPIrUsl yHUBEpCajibHa, OHA MOXKET ObITh MCIIOJIb30BaHa JUIsl CaMbIX pa3-
JMYHBIX [Ieeld. B 9acTHOCTH, ee 04eHb IMPOCTO MPEBPATHTh B TEIUIO. JTO JeNaeTcs, HalpuMep, B
ANMEKTPUUECKUX UCTOYHHMKAX CBeTa (JIaMIIOYKaX HAKAIMBAHHS), B TEXHOJOTMYESCKUX EYaX, UCIOJIb-
3yeMBIX B METAJLUTYPTHH, B Pa3jIMYHBIX HArpeBATEIbHBIX M OTOMUTEIBHBIX yCTpoicTBax. [IpeBpa-
HICHUE DJIEKTPUIECKON PHEPTUU B MEXaHMUYECKYIO MCIIOJIB3YEeTCs B MPHBOJAX AIEKTPUYECKHX MO-
TOPOB.

2. Ilpu moTpebneHnn >IEKTPUIECKON SHEPTHH €€ MOXKHO OECKOHEYHO IpoOuTh. Tak, Morl-
HOCTB AJICKTPHUYECKUX MAIIMH B 3aBUCHMOCTH OT WX Ha3HAUEHUS pa3lIMdHA. OT JIOJICH BaTTa B MHK-
POJIBHTATEIISAX, PUMEHSAEMBIX BO MHOTHX OTPACIISIX TCXHUKH U B OBITOBBIX H3CIHUAX, IO OTPOMHBIX
BEJIMYUH, MPEBHIIIAIONINX MAJUIMOH KAJIOBATT, B TEHEPATOpaX dJIEKTPOCTAHITUH.

3. B mpom3BOACTBE 3IEKTPUYECKOI IHEPTHUH, HA0OOPOT, MOKHO KOHIICHTPHPOBATH €€ MOIII-
HOCTb, YBEJIMYMBATh HANpPsOKEHHE W MEPEoBaTh MO MPOBOJAaM Kak Ha Mallble, TaK U Ha OOJbIINe
paccTosIHUS JIIOOBIE KOJMYECTBA DJICKTPOIHEPTUHU C IJIEKTPOCTAHIIMA, T/Ie OHA BBIpabaThIBaeTCH,
BCEM €€ MOTPEOUTEIISIM.

DJEeKTpOIHEPreTHKA SABJISETCS BaXKHEHUIIEH OTpacibl0 SKOHOMHKH JIFO00M, CTpaHbl, IOCKOJIb-
Ky ee MPOAYKIHs (3JEKTPUUYECKasi SJHEPTHsl) OTHOCHTCS K YHHBEpCAIbHOMY BUy SHepruu. Ee nerko
MOJKHO TI€peaBaTh Ha 3HAUYUTEIbHBIC PACCTOSHHUS, JCTUTh Ha OOJIBIIOE KOJMIECTBO MOTPEOUTENEH.
be3 anexTpudeckoit SHEPTUH HEBO3MOXKHO OCYIIECTBHTH MHOTHE TEXHOJIOTHYECKHE MPOIECCHI, KaK
HEBO3MOXKHO IPEJICTABUTH HAITY MMOBCEIHEBHYIO JKU3HD 0€3 OTOIUICHHUS, OCBEIICHHS, OXJIAKICHNUS,
TPAaHCIOPTA, TEJIEBU30Pa, XOJIOAWIBHHAKA, CTHPAIIEHOW MAaIlIMHBI, IBIJIECOCA, YTIOTa, HCITOJIb30BAHHS
COBPEMEHHBIX CpeACTB cBs3u (TenedoH, Tenerpad, renedakc, IBM), KoTopsie TakKe HOTPEOIISIOT
AIIEKTPOIHEPTHIO.

OpHolt u3 crneuuuyeckux 0COOEHHOCTEN AIEKTPOIHEPTETUKH SIBJISIETCSA TO, YTO €€ MPOIyK-
Usl B OTJIMYHME OT JPYTUX OTPACIel MPOMBINUICHHOCTH He MOJXMCem HAKANIUEAmbCA B 3amac Ha
CKJIaJie JUISl TIOCIIEAYIONIero MoTpeOieHus. B Kaxaplii MOMEHT BPEMEHH €€ TIPOU3BOJICTBO JOJDKHO
COOTBETCTBOBATH €€ MOTPEOICHHUIO.

Xoms snexmpuyeckas 3Hep2usi WUPOKO UCNOIb3YEMC 8 PASHBIX OMPACTIAX HAPOOHO20 X035~
cmea, ocHosrnoe ee konuvecmso (60,0 %) ¢ pecnybdiuxe nompebasiemes 6 npomviutiennocmu. Oco-
bennocmuio snekmposnepeemuku 8 benapycu aenisemca mo, umo npakmuyecku 100 % sceti npous-
800UMOIL IIEKMPOIHEP2ULU OAION MENJI08ble INIeKMPOCMAHYUL, KOMOopble pabomarom Ha Npueo3-
Hom monauge (mazym, npupoouwiii 2as). bonee 50 % anexkmposnepeuu evipabameisaemcs 6 Mun-
ckou u I'omenvckoul oonacmsax. Ho camotl mownoii mennogot snekmpocmanyuei ¢ Pecnyonuxe be-
napycw seasemest Jlykomnvckas I'POC mownocmoio 2,4 man kBm (2,4 I'Bm), pacnonoxcennas 6
Bumebckou obracmu. Okono 1 I'Bm umeem mowmnocms bepesosckas I'POC, menvwiyio - Cmone-
suuckasn u Bacunesuuckana I'POC. Yacmob snexkmposuepeuu gvipabamuieaemcs Ha 1L, komopuvie
pasmewenst 6 Kpynnolx 2opooax (Mumnck, Bumebck, I'omenv u 0p.), a maxace na TOH npu nexkomo-
puix npeonpusmusax benapycu. caxapmuvix 3asooax, obveounenuu “benrapycxanuu”, /loopywickoti
bymasicrol ghabpuxe.

B snepeocucmemy cmpanwvt 6xooum u nampuapx omeuecmeennou snepeemuxu — berl' POC,
komopast ovina eozosucrnyma ¢ 1930 e. 8 pexopono-KopomKue cpoxu - 3a mpu 200a u nsmb Mecsi-
yes. Omo Ovlia 8 Mo 8pems KpynHeuuias euopoINeKmpoCmanyus coro3Ho2o sHavenus - oona uz 30
no naany I'ODJIPO. Ona pazmecmunuco 8 Hedpax mop@haunvix 60a10m 8 08yx 0ecamkax Kuiomem-
pos om Opuiu 8 2opoockom nocenxe Opexosck Opulanckozo patioua.

Kemamu, nepsas 6 Benapycu snexkmpocmanyusi 6vina nocmpoena na meppumopuu I omens-
ckott oonacmu ¢ 1898 200y npu Jloopywckou bymasicnou ¢habpuxe, 3amem uepe3 namo iem OvLia
nywena 6 sxcnayamayuio MuHnckas snekmpocmanyusi, NOmMom noseunacs Bumebckas u opyaue.
Bcezo 6 1913 200y na meppumopuu pecnyonruxu oeticmeosano 11 snexmpocmanyuii 0dweit mowy-
nocmuio 5,3 meic. kBm. Ilpomsoicennocms snexmponunuii 6uina 6 npedenax 200 kuiomempos®,
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Ilockonwbky npu nepedaue s1eKmposnepeuu Ha OorbuiUue paccmosHus HaOI0AOMcs 3HAYU-
mejbHble ee nomepu, OJisl PbIHKA 2MO020 UO0A NPOOYKYUU XAPAKMEPHbIM S6JIeMCsl UCNONb308AHUE
NeKMPOIHEP2UU U3 MECMHBIX U Oauxcauuux pauoros. I[loosmomy nauborvuiee Koauyecmeo um-
nopmupyemoti 8 benapyce sanexkmposnepeuu npuxooumces na 0omro Hawux coceoeti - Poccuu (70 %,
Cmonenckass ADC) u Jlumewol (30 %, Uenanunckas ADC). Beezo ¢ 2000 200y Beaapycoy umnopmu-
posana 1,2 mapo kBm xu snexmposnepeuu. Hebonvuiyro uacms evlpabamuléaemor 31eKmposHepeuu
(128 man kBm xu) Benapyce sxcnopmuposana 6 Ionvwy u na Yrpauny. C 66000M 8 IKChLyamayuio
6 2001 2. nosou noocmanyuu, 0gyxyennoi aunuu srekmponepedaqu ¢ 110 kurosorom u nosoui 15-
KUTIOMEMPOBOUL 8blCOK0BONbMHOU MuHUU 6 Bsno-Tloonsickom soesoocmee ([lonvuwa) 6yoem ocyue-
CMEIeHO MPAHCNOpMUpo8anue dnekmposnepeuu uz benapycu na 3anao.

1.5. PecypcHasi 00ecnie4ueHHOCTh MUPOBOIi JHEPreTHKHU U MepCeKTHBBI ee Pa3BUTHSA
MI/IpOBBIe 3aracbl UCKOMMAEMOT'0 TOILIMBA ABJIAKOTCA OI'paHUYCHHBIMU. OIIGHKI/I HU3BJICKAEMBbIX
Ta6muma 1.2. 3amacoB HMCKOMAaeMOTO TOIUIMBA B MHPE MPE-
JlOKa3aHHBIE 3aI1ackl ¥ PECYPCHI OTAENBHBIX  CTaBjeHbl B Ta0n. 1.2 u Ha puc. 1.4-1.6.

SHEPTOHOCHUTENICH B OlICHKaX MHUpOBOTO [Tpu ypoBHEe MmpoBoi noOsrau 1990-x TT.
SHEPreTHUECKOTO CoBeTa, MIIp T (ypaH - COOTBETCTBEHHO (MJpJ T y.T.): yrosb 3,1; HehTh
THIC. T) - 4,5 u npupoaHbIi Ta3 - 2,6 (Bcero - 10,2), 3ama-
coB yris xBatuT Ha 1560, HedTn - Ha 250 1 npu-
5 Jloka3aHHBIE poasoro rasa - Ha 120 ner. Takum oOpa3om, 3a-
HCProHOCHTCIR 3arachl Mackl HCKOITAEMOTO TOILTMBA KOHEYHHI. [lo Mepe
Hedrp 210 MX HCYCpIIaHMs LICHbI Ha HCKOMNAcMOC TOILIMBO
Tpa nNIHOHHbII 190 OyIyT HETPEPHIBHO PACTH.
IPUPOTHBI Ta3 3a mocienHee BpeMsi ObLIIO 0OHAPOIOBAHO
KaMeHHEIi i GypbIii 610 AOCTAaTOYHO MHOTO MPOTHO30B PasBUTHS MHPO-
yrim BOTO DHEPIeTHUYECKOTO XO3S1CTBA B IIEJIOM H OT-
Htoro 1010 JCIBHBIX €ro 3BeHbeB. OTIENBbHBIC TOKa3aTeln
Ypan 3400 3THX IMPOTHO30B MPUBEACHBI B Ta0n. 1.3.

MupoBbie TOTPEOHOCTH B HEPTH U T'a30BOM
KOHIeHcare, coctasubInre B 1998 r. oxono 3,5
MJIpA T,  YBEIMYATCSs, COTJIACHO MPOTHO3HBIM
orneakam MDA, 1o 4,7 mapa T B 2010 . u g0 5,6 mapa T B 2020 r. [Ipu 3TOM nipeanoniaraercs, 4To
42,0 % Bcex MHPOBBIX MOTpeOHOCTEH B )uakux TormBax B 2020 r. OyayT obecrnieueHsl He(ThIO,
noOwsiBaeMoii OnrkHEeBOCTOUHBIME cTpaHamu-wicHamu OITEK, Torga xak B 1996 r. sToT mokasa-
Tenb ObuT paBeH 23,9 %.

OcoOblii MHTEpEeC MPECTABISACT MPOTHO3 pa3BUTHs J00bYM TpupoaHoro raza (puc. 1.4) u
MEXTyHApOJAHON TOPrOBIIM MM, KPYIMHEHIIUM IKCHOPTEPOM KOTOPOTrO B MHUpE siBisieTcs Poccus
(tadm. 1.4).

MupoBast 1oO0bI9a PUPOTHOTO rasa, corjacHo nporaody MDA, B 2010 r. Bo3pacTter 1mo cpas-
Henuto ¢ 1995r. B 1,5 pasza u k 2020 . - B 1,9 paza. CpemHerooBoit mpupoct go0brdu raza B 1995-
2020 rr. coctaBut 2,6 %.

Jlst oOecrieueHust cObITa TOOBIBAEMOTO MIPUPOTHOTO Ta3a, COMVIACHO JaHHBIM, OMyOJIMKOBAH-
HeIM Ha 17-M xonHrpecce MUPOC, x 1250 Thic. KM MarucTpaibHBIX Ta30IPOBOJIOB, CYIIECTBOBAB-
mwmx B Mupe B 1995 r., x 2010 r. nonago6utcs moctpouts 350 ThIc. KM 1 32 2011-2015 rr. - emie
190 ThIC. KM.

B 2010 r. mpumepro 38 % Bcero HCIoyb3yeMoro B MUpe ra3za OyJeT u3pacxoJ0BaHoO I1a Ipo-
n3BOACTBO 3ekTposHeprud, B 2020T. 43 %.

[Io muenuto MDA, oCHOBHas 4acThb HPHUPOCTA MOTPEOHOCTH €BPOINEHCKUX CTPaH-UICHOB
ODCP B npupoiHOM raze OyAeT MOKphIBaThCs 3a cueT ero umnopra us Poccuu u Amkupa. I'a3 Kac-
MUICKOTO PETHOHA MO0 CBOMM SKOHOMHYECKHM TIOKa3aTessiM OyJeT yCTynaTrb pOCCHHCKOMY U all-
KHPCKOMY.
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[IporHO3BI pa3BUTHS MUPOBOM SHEPTETUKHU

Tabmuua 1.3

2010r.* 2020 1. *** 2050 . ***
Munn- | Makcu- Munn- | Makcu- | Munn- | Makcu-
ITokazarenn MaJlb- Mainb- | 2020r.* | manb- MaJlb- MaJlb- MaJlb-

HBIA HBIA HBIA HBIA HBIA HBIA
YPOBEHB | YPOBEHB YPOBEHB | YPOBEHDb | YPOBEHb | YPOBEHb

Muposoe mpouns-

BOJICTBO  IIE€PBHY-

HbIX  TOWIMBHO™ 15990 | 16870 | 18020 | 19450 | 22020 | 28310 | 35460

SHEPIeTUYECKUX

PECYpCOB, MITH T ¥.

T.

Jloms opraiirie- | gg g 90,7 83,8 71,8 79,6 58,9 72,9

CKMX TOIINB, %0

Muposoe npouns-

BOJICTBO 3JieKTpo- | 18230 20907 21922 19120 22925 30952 41646

sHepruu, TBTu

Hons ADC B mu-

POBOM "HPOUSBOL™ | 15 5 14,3 15 11,4 20,7 11,4 38,0

CTBE 3JICKTPOIHEP-

run, %

* Tlporuo3 MexayHapoaHoro sHeprerudeckoro arentcrBa «World Energy Outlook», 1997.
** TIporuos Espomneiickoro Coro3a. «Energy in Europe European Energy to 2020», 1997.

*** [Iporno3 MUPOC u MexayHapoAHOTrO ‘MHCTUTYTa MPUKIAIHOTO CHUCTEMHOrO aHallu3a.
«Global Energy Perspectives», 1998.

Adpuka
Jatniickas u Cpennmit Boctok JlatHekas Adpuka
AMepHKa 14% AMepHKa u Cpennuit Boctok
6% N Cesciitiii 8%,#& 20 %
A\ \\\\\ | AMepuKa AT
Asus R NN | =‘ I 28% Asus 7 CenepmHas
9% || l; 14 % AMepHMKa
TN 21%
CTpaHbl , M Crpanbl
C NCPeXOaHOM A— C NMEePEeXO/HOM
IKOHOMHUKOM IKOHOMHKOH
29% Espona 28 %
TuxoOKCaHCKHI 12% Tuxookeanckuii  EBpona
pervon 2% pernon 2% 7%

2537 mupa M3

a

4315 mupn m3

6

Puc. 1.4. Jlobviua u nompebnenue 2aza: a —2000e.; 6 — 2020e.
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Tabnuua 1.4 MupoBas  noTpeOHOCTH B
[TporHo3 m00bIYH 1 TOProBiH MpUpoaHBEIM TazoM B 2010 u yrie, corjacHo mporHoly MOJI

2020rr., MITH T Y. T. (puc. 1.5), B 2010 r. nmocrurHer

Crpana 2010r. | 2020r. 4050 n B 2020 r. - 4786 MiuH T Y.

JloObIua rasza T. J1oJ1 3NEeKTPOCTAHIIMI B MUPO-

Crpanbl-wieasl OOCP 1590 1530 BoM motpebsienuun yrist B 2010 r.

B ToMm umcie crpansl EBporis 395 340 cocraut 63 %, B 2020 1. - 85 %

CrpaHBl ¢ HepexoaHoi skoHo- | 1157 1596 (8 crpamax OOCP, Kurae u Un-
MUKOM muu - 100 %).

OcTasbHBIC CTPaHBI 1169 1843 Ha xonrpecce MUPIC u B

Utoro 3916 4969 nporuozax MDJI u EBpocorosa

VIMIOpT-KCTIOpT- NPU3HAHO, YTO TEMIIbI POCTa MPO-

HETTO M3BOJICTBA AJIEKTPOIHEPTUH OyAyT

Crpansi-wieHst OOCP 656 1091 B ICPCICKTUBE  OMCPCKAIOIIHMA

B ToM umcie cTparsl EBporns 329 553 MO OTHOIICHMIO K /00BI4e opra-

CTpaHBI C TIEpPeXOHON KOHO- | - 232 - 402 HIYECKNX TOIMB. ObImiee MUpo-

MIKOI BOC TPOU3BOJICTBO AIICKTPOIHEP-

OcTanbHbIE CTPAHbI -163 2249 run B 2020 . B 2 paza mpeBBICUT

ee BeIpaboTKy B 1997 1. Cpenne-

roJIOBOM  TMPHUPOCT  BBIPAOOTKHU
anekrpo3neprun B Mupe 3a 1995-2020 rr. oniennBaercs B 3 %.

Crnenyer OTMETHTB, YTONMPOTHO3BI, craenanHbie B 80-x rT., obemanu k 2020 r. ObicTpoe

OcraisHan Asna Octanbhas Asus YMCHBIHEHe

@ Huaus i 1% norpeOneHus

“A 7 10 % i HepTH U rasza -

O93CP COOTBCTCTBCH-

\ 331% HO 10 20% u 8-

asce
45%

MHans
7o 12%. Ilpenmo-
Jarajgoch, 4TO
Kosrral Kurah - 3TO OyneTr noc-
19 & 5% TUTHyTO  Ona-
e e “f .
Npyrue dpyrue rojaps  pocCTy
CTPAH ) o HoTpedIeHus
4% 14% 0
yrast o 32%,
22l MAH T V. T. 4786 man T Y. K 3HAYUTEITHLHOMY
4 5 BOBJICUCHHUIO B

TOb sanepHoro
roprouero — 36-
40%, WUCTIOIb30BAHUIO BO30OHOBIISIEMBIX UCTOYHUKOB dHEpruu. OHAKO peabHbIC TeHACHIIMU H3-
MEHEHHI B CTPYKType MHPOBOTO TOIUIMBHO-3Heprernueckoro Oamanca Ha 2020 r. okazamuch He-
CKOJIbKO MHBIMU. [lo mporHozam 90-X IT., J0JIS TBEPIOr0 OPraHUYECKOro TOILIMBA, MPEKIC BCETO
yris, OyzeT, kKak u npeanonaranock B 80-x 1T., coctaBisaTe 32%, a BOT 10Jis TOTpeOIeHHS HeDTH
CHU3UTCSI HA MEHBIIYIO BEJIMYHHY, YeM OXKHJIAJIOCh paHee, u Oynaer cocraiath 27%. Jlos rasza
naxe yBenuduTcs 1o cpaBHeHHio ¢ ypoBHeM 1980 r. u Oyner paBna 23%. Takue u3MEeHEHUS TEH-
JICHIIMI CBSI3aHBI B MEPBYIO OYEPE/Ib C MOSBICHUEM OINPEICICHHOTO HEJIOBEPHs K aTOMHOM SHepre-
THUKE M3-3a KaracTpo(duuecKknx mociencTsuil apapun Ha YepHoObuibckoit ADC U psie Apyrux He-
MPHUSATHBIX KCI[ECCOB HA ATOMHBIX IPOMBIIIICHHBIX 00bEKTaX.

OCHOBHBIM CIEPKUBAIOIIMM (HaKTOPOM HCTIOIB30BAHUS 80300HOBIAEMbIX UCTNOYHUKOS DHEP-
MU B MUPE SIBJISIFOTCSL BBICOKHE MIEPBOHAYATIBbHBIC HHBECTHIMH B 000pYyJI0BaHHE U UH(PPACTPYKTY-
py. OnmHako MO MHEHHIO HEKOTOPBIX CIIEIUAIUCTOB, OJaromaps pamroOHAIBLHON IHEPTeTHYECKOU
noymtuke yxxe depes 50 net 1ost Onomaccsl B 3HEPronpoun3BoicTBe Bozpactet ¢ 2 1o 10 %, a mous
conmHeyHOU sHeprun coctaBuT 6osee 10%. [Tpu 3TOM MPOM3BOACTBO PHEPTUH C MCIOJIH30BAHHEM

Puc. 1.5. Muposas nompebnocmo 6 yene no pecuonam. a —1997z.; 6 — 2020e.
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HEe(TH COKpATUTCS BIBOE, a yris - modtu Btpoe. IIpeamomaraercs, uto k 2100 romy Gosbnryio
4acTh NMOTPEOIAEMON SHEPTUU YEIOBEYECTBO OyIET MOIy4yaTh UMEHHO U3 BO30OHOBIISIEMbBIX UCTOY-
HUKOB. Tak, Ha jgoir0 GuoMaccsl OyzaeT npuxoautbes 6onee 20 % moTpedbnsiemoit sHeprun, ConHIa
- 6outee 40, Torma kak ;1o ra3a cokpatutcs o 10, Hedru - o 8, yris - mo 3 - 4 %.

1.6. HeBo300HOBJIsIeMble JHepreTnyeckue pecypebl Pecnnyoinku benapycs

B Pecny6nuke benapych coOCTBEHHbBIE TOIUIMBHO-3HEPIETUYECKUE PECYPCHI MPEICTABIICHBDI:
opesecunoll, He(hmobio;, mopghom; Oypvim yeiem; 2oprouuUmMu ClaHUAMU.

OOmue 3anacel dpesecunsl B CTpaHe OleHUBAIOTCs mpuMepHo B 1093,2 muH M2 uto cocras-
ageT okono 1 % 3amacoB npeBecunsl CHI'. JlecucrocTs Tepputopun — 38 %. 3armac cnenoro apeso-
ctosi cocrasisier okouo 74,7 mun M.2 Ha nymy Hacenenns npuxomures 0,6 ra neca u 93 m° 3anacos
npesecuHbl. Cpenauit Bo3pact apeBoctost — 40 yiet, cpenauii mpupoct — 3,7 v Ha 1 ra; CpenHui
sarmac Ha 1 ra B crenbix gecax — 205 M°. OcHoBHast dacTh Jiecos (45 %) mpuxoautcs Ha I'oMers-
CKyI0 1 MuHCKYIO 00JaCcTH.

3Ha4YCHNE JIPEBECHHBI B TOIUIMBHOM OajlaHCE CTPaHbI MMOKa HE3HAYHMTEIBHO, MOCKOJBKY Ha-
yapmasics B 1960 r. u mpo1oirKaromasicsi HblHe IMOBCeMeCcTHast ra3u(uKaIus BEITECHUIIA IPEBECUHY
Kak BHJ] TOTUIMBA, a Pa0OTaIOMIME Ha OTXOJaX KOTEIbHBIE JIEPEBOOOPa0OATHIBAIOIINX MPEIIPUITHH
ObLTM TIepeBe/IeHBI Ha T'a3. B mocneHee BpeMs B CBSA3H ¢ BOHUKIIIMMHU IPOOJIeMaMHy B UCTIOIH30Ba-
HUM JIOPOTOCTOSIIETO TIOKYNHOTO TOIUIMBA, M, B MEPBYIO OYepe.b, ra3a, Ha JPEBECHOE TOILIUBO,
0COOEHHO Ha OTXOJIbI JEPEBOOOPAOOTKU MEPEXOTUT BCe 0OJIbIIE CYyOBEKTOB XO3SIICTBOBAHUA.

OcHoBHOU Heghmezazonochoii meppumopueii benapycu ssnsiercst [punstckuii nporu6. 13-
BecTHO Ooutee 60, kpymHeiimee U3 KOTOPBIX - Peuntikoe sxcruryatupyercs ¢ 1965 rona.

C Havana npoMblIuieHHO# pa3padorku HedtH (1965 r.) B crpane nobsito 100 min T. B Ha-
CTOSIIIee BpeMs eXKeroJHo NoObiBacTcs okoo 1,8 miuH T HedTu. PYII «O0benmunenue «bemapyc-
He(Th» - eMUHCTBEHHOE He(Teno0bIBatoLee pecyOIMKaHCKOE YHUTAPHOE MPEANPUSITHE - UMEET
508 skcmryaTaliioHHBIX CKBaKUH. Bypenuem mpoiineno 18,531 M M ropHbix nmopoa. Pa3senan-
HBIC 3armackl HeTH COCTABIIAIOT okoJjio 80 MiTH T, razokoHAeHcata - 0,44 MITH T, IMOITYTHOTO raza —
9734 muu m.>

I'onoBas motpedbHocTh Pecriybnmku bemapycs B Hed T cocraiser 16-18 muH T, a cOOCTBEH-
HBIE pecypchl cocTaBisitoT Beero aumb 9-10 %. OcTtanbHOE KOJIMYECTBO HE(TENPOIYKTOB B peC-
myOJIMKY TOCTaBIIsIeT OKOJIO 70 CyObEKTOB XO3SHCTBOBAHUSI .

Hawubouee pacripocTpaHeHHBIM BHJIOM MECTHOTO TOILIHBA B bemapycu siBnsiercs mopgh. Top-
(siHBIC OTJIOKEHHS MMEIOTCS TPAKTHYECKU BO BceX pernonax. [1o 3amacam topda (mepBuvHbIC 3a-
nackl COCTaBysuTH 5,65 MiIp/| T, OCTaBIIMeCs reojoTu4eckue onennBatoTes B 4,3 muipa T) benapych
3aauMaet BTopoe Mecto B CHI', yerynas toipko Poccun. Passenano 6omee 9000 MecTopokaeHMiA
Topda oOmIeH TIIOoIabI0 B TPAHHIIAX TPOMBIILICHHONW riyonHbI 2,54 MiH Ta. B mocnennee BpeMs
rojoBas no6sr4a cocranisier 27-30 miH 1. Hanbonee GoraTeie 3aexu ero HaxoaaTcsi B bpecTckoii,
Butebckoit, MoruneBckoit 067acTsax, B KOTOPBIX T'€OJOTHYECKUN 3arac Topda COCTaBIISIET OKOJIO
68 % ot obmiero 3anaca B cTpaHe. OCHOBHBIMH MECTOPOXKICHUSIMH Topda sBIsitoTcsi CBeTIIorop-
ckoe, Bacunesnuckoe, Jlykckoe (I'omenbekas 0011.), bepesutickoe, CmoneBnuckoe (MuHcKast 00i1.),
bepesosckoe (I'poanenckas 00:1.), Jlabnesckuit Mox, Ycesmxk Byk, Bureockoe (Butebekas 00i1.).
Ha 6a3e »Tux MecTOpOKeHN OBUIH B CBOE BPEMsI TOCTPOEHBI KPYITHBIE SJICKTPOCTAHIINH: Bacuiie-
Buuckas, Cmonesuuckast 'POC u np. nnu kpyrnsbsie TOpGHoOpPUKETHBIE 3aBOIbI.

MecTopoxaeHus: 6ypozo yena HaxOIATCs, TakK ke, Kak U HedTh, B [IpunsTtckom mporuoe.
[TporHo3ubie pecypcsl ero Ha riayonae 600 M oneruBarorcs B 410 MiTH T, B T. 9. MOIIHOCTHIO TTa-
cra ot 0,7 M u Gosee - 294 mutH T. IMerormecst 3amacel 6ypuix yeieti TPUTOMHBI IS UCTIOIH30Ba-
HUS TIOCIIe OpUKETUPOBaHUA ¢ TOp(PoM, OJHAKO UX JOOBIYA HEIEIeco00pa3Ha, T. K. SKOJIOTHUECKHI
yiiepO MPEBBICUT TOTYUYEHHBIE Pe3YIIbTaTHI.

B nacrosiiee Bpemst Hanboiee U3y4CHHBIMU SIBIISIOTCS Heo2eHOogble yenu (3aJIeraloT Ha TIIy-
oune 20-80 M) Tpex mecropoxaeHuit: XKurkoBuueckoro, bpureBkoro u ToHEKCKOTo ¢ OOIMIMMU
3anacamu 152 mutH 1 (37 MJIH T y. T.), mpoMbIinuieHHbIMA - 121 mut T (29,5 MutH T y. 1.) Ha XKurtko-
BUYCKOM MECTOPOKICHUH TTOATOTOBIICHBI JUISI MMPOMBIIUICHHOTO OCBOSHHSI JIBa MECTOPOKICHHS C
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obmumu 3anacamu 46,7 mute T (11,4 MIH T y. T.), YTO MO3BOJISICT IPOCKTUPOBATH CTPOUTEIHCTBO
paspesa MOIHOCTBIO B 2 MiH T (488 T y. 1.)°. B mocienuue rozs! Ha rore bemapyen (Jlenpunikuii
paiioH) OTKPBITO OTHOCHTEIBHO OOJIBIIOE MECTOPOXKICHHE - ByKdrHCKOE, KOTOpOE B OyIyIlieM MO-
’KET UMETh MTPOMBIIIICHHOE 3HAYCHHE.

PasBenannble 3amachkl yrisl MOKa HE pa3paldaThIBAIOTCS, MOCKOJBKY yrojib 3ajieraetr Ha 0oJib-
II0¥ TITyOWHE, MOIITHOCTH €r0 TIACTOB HEOOIbIIas.

3anexu coprouux cranyes B benapycu Haxomsates Ha tore pecnyonuku (TypoBckoe Mecto-
poxaenne B ['omensckoit obnactu, Jlrobanckoe - B Comuropckom u Jlrobanckom paiioHax MwuH-
cKoi obsactu), U OTKpbIThl OHK B 1963 r. [Iporuo3ueie 3amacel cocTapistor 11 Miapa T, B T. 4. IPo-
MbIieHAEbIe Ha rryonae 300 M - 3,6 Mupa T, 94To cooTBeTCTBYeT /92 MiH T y. T. Hamboiiee uzy-
YEeHHBIM sIBJIsieTCs TypoBCcKOe MecTopoxaeHue. JloObda roproYnx CIaHIeB B 00beMe UMEIOIINXCS
3armacoB 11 Muipa T, MOCKOJIBKY CTOMMOCTB ITOJTy4aeMbIX MTPOIYKTOB BBIIIE MUPOBBIX IIEH Ha HEPTE.

[IporHO3UpyemMbIe 00BEMBI TOJOBON TOOBIYM MECTHBIX BUJIOB TOTUIMBA COCTABIISIOT!

- Hed1h, MutH T: 2000 1. (daxt) 2015T. - 1,102;

- MOy THBIN ra3, MJIH M3; 2005r. - 230; 2015 . - 180;

- topd, 1 MiH T y. T./rox (Ha BeCh paccMaTpHUBAEMbIi TIEPHON);

- JpOBa, MpeNyCMaTPUBACTCS YBEIMYCHHE 3arOTOBOK M HCIOJIb30BaHMUA ¢ 1,3 MUIH T y. T. B
2000T. 10 1,9-20 M T y. T. B 2015 T.

1.7.JHepreTudyeckuii KpU3uc: CyTh  NPUYHHBI

B 1970-1980-x rr. moTpeOicHHE YHEPTUU CTAIO0 COM3MEPUMO C pecypcamMHu OPraHudecKoro
TOITMBA. MIJIJTMOHBI JIET IOHAIOOWIOCH TIPUPOJIE, YTOOBI CO3/aTh 3anackl HeTH, Ta3a, yris, pac-
XOJYIOTCS YK€ OHU HECPaBHEHHO ObICTpee.

Hawu6osee octpo crosin (1 crout) BOmpoc ¢ HedThio. M3-3a Hee BCIBIXMBAIOT BOMHBI, CMEHSI-
I0TCS IIPAaBUTENBCTBA. bhICTpoe pa3BUTHE aBTOMOOMJILHOTO TpPaHCHOPTa U aBUALUU, HCIIOJb3YIO-
[IMX B KQYECTBE TOILIMBA MPAKTUYECCKU TOJBKO TPOAYKThI HedTenepepadboTky (OCH3MH, qU3eIbHOC
TOTUTUBO, KEPOCHUH), IIPUBEJIO K OOIBIIOMY yBeIWdeHH 0 oTpedienus neptu. B 1970r nons vedru
W ra3a B IOTPEOJICHUHM OPraHUYeCcKOTo TOIUIMBA MOAHsUIach oyt A0 /0%, XOTs B pecypcax opra-
HUYECKOTO TOIUIMBA HEPTh U Ta3 cocraBisitoT MeHee 20%. [ToBbIIeHHe MUPOBBIX IIEH HAa HE(TH,
HEPaBHOMEPHOCTh pAaCHpE/ENICHUsl €€ 3alacoB MEXJIy CTpaHaMH MUpa MOJYEPKUBAIOT HEONPAaB-
JAHHOCTb €€ TUNepTPoPUPOBAHHO BHICOKOTO MOTPEOICHUS IO CPAaBHEHUIO C IPYTMMHU MCTOYHHKA-
MU SHEpruu. XOoTs B 1[e70M (10 OLIEHKE IKCIIEPTOB) PECYPChl OPraHMUYECKOTO U SACPHOTO TOTLIMBA
BEJIMKU, U YEJIOBEUYECTBY HE MPHUAETCSA CTOJKHYTHCSA C 3HEPreTHdecKuM rojojoMm. Tem Ooisiee yTo
HayKa HENpepbIBHO MIIET U HAXOJUT HOBbIE TEXHUYECKUE pelleHus IpeoOpa3oBaHus SHEPruu. B
yem dice mo2oa NPUUUHbL BO3HUKHOBEHUS U CYMb COBPEMEHHBIX IHEPLeMUHEeCKUX KPUSUCOB?

B 1970-1980-x rr MexmayHapOIHBIH KapTeib, COCTOSIIMN W3 7 MOHOIOJHA, MPAKTHYECKH
MOJIHOCTbIO KOHTPOJUPOBAJ J100b14y HepTu B cTpaHax Apabckoro Bocroka v MpoyHO 3axBaTHII
JOMMHHUPYIOLME TO3UIMHM Ha PbIHKAaX FOCyAAapCcTB — MoTpedureneil HeQTu. ITOT KapTeib B LEAX
M3BJICYEHUS] MAKCUMAJIbHBIX MPUOBLIEH TOPMO3UIT pabOTHI IO UCHOIb30BAHUIO APYTLUX BUAOB SHEP-
rur. B cBs3u ¢ atum 10 70-X TT. 9K0HOMHEKa cTpaH 3anaanoi Espomel, CIIA, Snonuu Obuta mpak-
TUYECKH 1IEJINKOM OPUEHTHUPOBaHA Ha noTpedieHne Hedptu u raza. Cokpaianach 100b19a KaAMEHHO-
TO YIS, 3aKPHIBATUCH MIAXTHI, IPUIEPKUBAIOCH Pa3BUTHE aTOMHOM AHepreTuku. OqHOO0KOE pas-
BUTHE SHEPreTUUECKUX PECYpCcOB Ha (POHE MEKIOCYJapCTBEHHON KOHKYPEHILMH MEX-1y MOHOIO-
JUSIMU TIPUBEJIO K OCTPOMY DHEPreTUYECKOMY KPU3UCY B 3TUX CTpaHax, Ha JIOJII0 KOTOPBIX MPHUXO-
manock 92% notpednenus sHeprun. Kpusuc pe3ko yckopui HHQISIIIO, pe3KO CHU3WII TEMITBI Pa3-
BUTHS IPOMBIIIJIEHHOCTH ¥ OCTaBUI 0€3 padoThl MUJIJTMOHBI pab0yuX.

Kaxxnast u3 cTpan uckana cBO IMyTh BBIXOJIa U3 KPU3KCa, KOPEHHBIM 00pa3oM U3MEHSSI CTPYK-
TYpYy TOIUIMBHO-’HEPreTUYECKON 0a3bl IKOHOMHUIO MMYTEM MEPEOPUEHTALIMH €€ Ha JIPYrHe UCTOYHU-
ku. Hanpumep, @panuus coznana cucremy mMouHbix ADC; JlaHus nepeopueHTHpoBaiach Ha co0-
CTBEHHBIW IIPUPOJHBIA r'a3, KAMEHHBINA YIoJib, 3aBO3MMBI Ha OTPOMHBIX TaHKEpax 4epe3 OKEaH,
BETPO3HEPTOPECYPCHI.

B st roast B CoBerckoM Coro3e OblIN MOCTPOEHBI KPYIHEHIINE B MUPE TEIJIOBbIE, AaTOMHBIE,
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TUIPaBINYECKUE AIEKTPOCTAHIIMK, COOPYKEHBI JIMHUU Mepeiauu dJIEKTPUUECKONH SHEPTUU BBICOKO-
IO U CBEPXBBICOKOTO HAIPSDKEHUS, CO3/aHbl MOIIHBIE SHEPrOCUCTEMBI, pa3pad0TaHbl HOBBIE CIIOCO-
Obl mpou3BoJcTBa (yrpaBiisieMass TEPMOSZCPHAS PEaKIysi, MAarHUTOTUAPOIMHAMUYCCKAN TeHepa-
TOP, CBEPXIPOBOJIHUKOBBIC TYpOOTEHEPATOPHI U T. JI.), IPe0oOpa30BaHUs U MEpeiavyn IEKTPOIHEP-
rud. bbUIM CO3/1aHbl TakKe MOIIHBIC CUCTEMBbI HeTe- M ra30CHAOKEHUS. DJIEKTPOIHEPTEeTUKA U
sHepreTuka B 1ejaoM B CCCP 3anumanu nepenoBbie MO3ULUU B MUPE U JIOJT0€ BpeMs o0ecrieurBa-
JM CTaOMJIBHOCTh €ro 3KOHOMUKH. OJJHAKO HEOCTATKU COLMAIMCTUYECKOTO XO35SHCTBOBAHMUS, He-
CMOTpSL Ha psii JOCTOMHCTB, OTPa3WJINCh Ha CTPYKTYpe M CIOCO0AaX pa3BUTHUS TOILIMBHO-
SHEPreTUUecKOro KomIuiekca. ['Mrantomanus, BbICOKas METaNIO- U DHEPrOEMKOCTh, Ype3MepHas
HEHTpaIu3alus, JUPEKTUBHOCTh U aBTOPUTAPHOCTH B Pa3BUTUHU IHEPIe€TUKH, UITHOPUPOBAHUE 3aKO-
HOB PBIHOYHOUM SKOHOMHKH Hen30ex)HO npuBesd B 90-bi€ IT. K HEYJOBIECTBOPUTEIHHBIM YHEPTECTH-
YEeCKUM TI0Ka3aTesIIM U HeAHEprod(h(HEeKTUBHOCTU S3KOHOMUKHU B LIEJIOM.

[Tocne pacnaga CCCP HoBble He3aBUcUMBbIe rocynapctBa CHI' okazanuck B yCIOBHUAX KECTO-
KOI'0 9KOHOMHMYECKOTO U, KaK CJEICTBUE, SHEPreTUUecKoro kpusuca. PaboraBuiue B paMkax yHH-
kanpHOM EnnHoit DHepretrueckoil CuUCTEMbl PErMOHANbHBIE 3HEPTOCUCTEMBl BBIHYK/IEHBI ObLIN
a/1alITUPOBATHCS K HOBBIM 3KOHOMUYECKUM U TEXHUYECKUM YCIOBHUSAM (PYHKIHOHUPOBAHUS.

TakuM 00pa3oM — 3HEPreTUYECKUN KpU3HC, KaK MPAaBUIIO, CIIEJCTBUE IKOHOMUUECKO20 U NO-
JUMUYECKO20 KPU3UCOE. B CTPAaHE UM BBI3BIBACTCS OH HEPALMOHAIBLHOM CTPYKTYpOH TOIJIMBHO-
SHEPreTHYecKOoi 6a3bl SIKOHOMUKH.

1.8. 9 pexkTHBHOCTH HCIOJbH30BAHUA U MOTPEOIeHUsI JHEPTUH B PA3JIHYHBIX CTPAHAX U
B PecnnyOsiuke beaapych

BbypHo pa3BuBaromascs 3KOHOMHUKa CTpaH miaHeTsl 3emiid B XX Beke TpeOoBaIu Bce 00JbIie
3aTpar TOTUTUBHO-IHEPTEeTHYECKUX pecypcoB. [loObrda He(TH, yris, ra3a ¢ KakIbIM r0JIOM BO3pac-
Taya. DTH UCTOYHUKH Ka3aJuch HEMCTOMMMBIME. PaspasuBmmiics B 1973-1974 rr. HeTsiHOU KpH-
3MC 3aCTaBMJI MHOTHE CTpPaHBl 33JyMaThCs ‘HaJ| WCIOJH30BAaHUEM aJbTEPHATUBHBIX HMCTOYHHKOB
SHEPTUU M SKOHOMHBIM HCIIOJIb30BAaHHEM TOTUTUBHO-IHEPTETHYECKUX PECYPCOB, YTO U 0OYCIOBHIIO
MOBBIIIEHNE MHOTUMH CTpaHAMH YPOBHS caMooOecIeueHns dHepro-pecypcamu OHAKO SHEPreTH-
qecKas podJieMa OCTaeTcs akKTyallbHOM M B HACTOSAIIEE BpeMs IPaKTUIECKU JUIs BceX cTpaH EBpo-
IIBI, TTOCKOJIBKY CTENEHb O0O0ECIEeUueHHOCTH COOCTBEHHBIMU PECYpCaMHU COCTaBISIET B OTHENBHBIX
ctpanax EBponsr 40-50 %.

Octpo onHa omrytuma u B PecyOnuke benapych, criocodHoi obecrneunTs cedsi MpUMEpHO Ha
16 % co6cmeennvimu monausnvimu pecypcamu, OCTATLHOE KOMMYECTBO MX MPUXOUTCS 3aBO3UTH
n3-3a pyOexa ¥ IUIATHTh OOJIBIINE JCHBIH. Y ITbHBIA BeC BBO3a TOINIMBHO-YHEPTETHYECKHIX CHIPh-
€BBIX M MaTEPHALHO-TEXHUUECKUX PECYPCOB B BAJIOBOM BHYTPEHHEM IPOJIYKTE COCTABIISIET OoJiee
43 %. Pecniyonuka ummnopTtupyeT (B 0CHOBHOM U3 Poccuu) Bech MOTpeOasieMblii KAMEHHBINH YTOJIb,
6osee 90 % nedtH, 100 % npuUpoJHOTO U YETBEPTH CKIKEHHOTO ra3a.

Ecmu cpaBHMBAaTH 3HEProeMKOCTh MPOIYKIIMH HAIINX TMPEINPUATHH, TO OHA 3HAYUTEIHHO
BEIIIIE, YeM B MHAYCTPHAIBHO Pa3BUTHIX CTpaHaX. Tak, HampuMmep, Ipu ModydeHHuH 1 T u3Bectu y
HAC TPATUTCS IEKTPOIHEPTUH B 5,5 pasza Oosiblie, ueM Ha 3amaje, CepHOU KUCIOThI — B 2,7, Kele-
300etoHa B 1,7 paza. Ha xaxnpiit Jlonnap CLIIA npousBeneHHON B peciyOiIuKe MPOIyKIUH pacxo-
nyercs 1,4 kr ycioBHOTO TorutuBa, Toraa kak B crpanax EC — 0,81 xr. [IpaBna, crnemyer yuuThI-
BaTh, YTO KJIMMAT B HAIlIeW CTpaHe 00Jiee XOJIOTHBIN, YTO 00yCIOBIUBAET U Ooybinnid pacxoa TIP
Ha 000TpeB MPOU3BOJICTBEHHBIX 3AaHUH H KIITUIIHO-OBITOBOTO CEKTOPA.

DHEProeMKOCTh BAJIOBOTO BHYTPEHHETO MPOJYKTa B HAIlel cTpaHe coctaBisier 165 ToHH yc-
J0BHOTO ToruiMBa Ha 1 mupx pyO., uto B 4-5 pa3 Bhile, ueM B cTpaHax EC.

W3 tabmuner 1.5 BUAHO, YTO OTEUECTBEHHAS! MPOMBIIIUIEHHOCTH IO YACTBHBIM PacxoaM TOTI-
JIMBA ¥ JIEKTPOIHEPTHH ITOKA BEChMa JlaJieka OT €BPOIEHCKUX cTaHaapToB. He mydrnee mososxenne
C PHEPTOEMKOCTBIO M B arpoNPOMBIIIUIEHHOM KOMIUIEKCE. DHEPrOEMKOCTh HAIIEH CEeTbX03MPOIyK-
i B 3-5 pa3 BhIIIE, YeM B Pa3BUTHIX cTpaHax. Tak, Ha 1 T roBsauabl Tpatutcs 550 kB> smek-
TPOSHEPIUH, Ha OJTHY TOHHY CBUHUHBI — B 2,5 pa3a Oosbiie. COBOKYITHBINA Pacxo] JHEPrOpecypcoB
B nipou3BoicTBe 1 ToHHBI 3epHa cocTaBisieT 28-30 KT yCIOBHOTO TOTLIHBA.
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Takue BBICOKME YAEIBbHBIE PACXO/IbI TOTUIMBA U AJIEKTPOIHEPTUU SIBUINCH CIICICTBUEM CYILIE-
CTBOBABUICH B YCIOBUSAX KOMAHOHO-AOMUHUCTIPAMUBHOL CUCTEMBI MTPAKTUKU Pa3pabOTKH CaMHUMHU
POU3BOAUTEISAMHU (MPEANTPUATHAMHU) WK OTPACIEBBIMH OPraHU3alMsIMHA HOPM Pacxoja TOILIUBA,
TeIUIa, DJIEKTPOIHEPTUH U CHIPbSI HA BBITYCK TOW WJIM WHOM MPOAYKIIMH. 3aT€M STH HOPMBI yTBEp-
KIAUTUCh OTPACIEBBIMA MUHUCTEpCcTBaMU. Kakmast oTpacieBasi opraHu3amnusi CTPEMUIIACh JTF0OBIM
MyTeM 00ECIIEYNTh CBOEMY BEIOMCTBY PEXHUM «HAHUOOJIBIIIETO OJIArOTPUSTCTBOBAHUS», T. €. pa3pa-
00TaTh TaKWe HOPMBI, KOTOPBIC MPHU JIFOOOH, JaKe caMOil Ype3BbIYAHON CUTYAI[UH, UCKITFOYAN OBl
repepacxo] 3TUX pecypcoB. MHbIMH clIOBaMH, HOPMBI pPacxojia YCTaHABIMBAIM HE IO JECHCTBU-
TEJIbHOMY PacXoJy PECypCcOB Ha €IWHUIY IPOAYKIMHU, a IO BEPXHEMY J0ITycKaeMoMy mpeaeny. K
tomy ke, 1 kBrxu s cena croun 1 xon. Jloxoauiio nesno 1o TOro, 4To KOJIX03aM U COBX03aM J0-
BOJIMJIM TUTAH MOTPEOJICHUS SHEPTHH.

Tabnuna 1.5
VY nenpHble pacxobl TOILUIUBA U ANEKTPUYECKON SIHEPTUHU HA TPOU3BOJICTBO PA3IMYHbIX BUOB MIPO-
JYKIMHU B CPABHEHUH C €BPONEHCKUMHU CTaHAapTaMu

VY nenpHbIN pacxon TOI- VY enpHbIN pacxon 3JIEKTPOo-
Buner Emnauner JINBA, SHEPTUH,
PO TyKITHH U3MEpEHUs KT yCJI. TOTUTHBA KBTxy

benapych Crannmapt benapych Crannapt
Kuprnnu 1000 . 257,9 187,0 130,3 120,0
IlemeHT It 253,7 137,0 97,2 130,0
H3BecThb It 275,3 153,0 55,0 10,0
Keneszobeton 1m2 60,0 12,0 26,0 15,0
CrexkonsacHus It 700,0 366,0 206,0 76,0
Mooxko 1000 i 17,1 21,4 21,0 17,0
Caxap Ir 315,0 300,0 95,0 75,0
Cuntemmaeckue Bo-| 4 1715,0 1010,0 3468,0 1500,0
JIOKHA
8%’;’2’)‘ KucnoTa | g 4,2 12,8 150,0 55,0
bymara (kapToH) 1t 251,7 200,0 724,0 812,0

Takasi «pakTHKa» Hecia, TOMHUMO YKOHOMHYECKHX, 3HAUUTEIIbHBIC COIMAIBHBIC H3/IEPIKKH,
MOCKOJIBKY ATOT 3aBEJOMBINA IMEpepacxo]] 3aKIaabIBaJiCsl B IIEHBI Ha MPOIYKIUIO, BBHIITYCKACMYIO
NpeanpusTHsIMHA. B pe3ynpTare B CTOMMOCTh TOBAapOB BKIIOYAIHMCH MOTEPH, KOTOPHIC OIIAUYHUBAIIH
MBI, oTpeduTenu. M XoTa yAenbHBI BeC TOIUIMBHO-DHEPreTHYECKHX 3aTrpaT B ce0ECTOMMOCTH
MHBIX BUJIOB MPOAYKIMU He camblii Beicokuil (MeHee 20 % y psima oTpaciieil), HO OH COCTaBIISIET, B
3aBHCUMOCTH OT oTpaciu, 5-50 % (mampumep, B MammuHocTpoeHun — 5-8 %). 1 kax1plit HOBBIN BU-
TOK IICH Ha YHEPTOHOCHUTEJIH JIeJIANl U JIeaeT 3T TOBaphl Bce Ooee moporumu. Henp3s cOpackiBaTh
CO CYETOB M TEXHOJOTMYECKOE OTCTABaHWE HAIIETO IMPOM3BOJICTBA OT MPOMU3BOICTBA 3aaja.

HecMmoTpst Ha Bce BBINICH3IIOKEHHOE, B pe3yibTare ocymiecTBisseMbix ¢ 1993 roxa mep mo
sHeprocoOepexenuto, HaunHas ¢ 1995 rona, B Pecmyonuke bemapych oOecrieueHO MOBBIICHUE Ba-
noBoro BHyTpeHHero npoaykra (BBIT) Ha 36 % npaktuuecku 6e3 npupocrta TOP DHeproeMKocTh
BBII 3a stoT nepuox cuuzminacek Ha 28,2 %.

OmuaTa B TOZ 32 PHEPTOHOCHUTENH Hallel cTpaHoil mocruraer 1,8 mupn nosuapos, a Ha 3a-
KYIIKy xJie0a JUIsl BCETO HACEJICHUS MPH YCIOBHH, €CIIM OBl y HAaC €ro He BHIPAIIMBAIA BOBCE, TIOHA-
no6umock 061 700 MITH 10J11apOB.

CrienuanucTbl MOACYMTANIN, YTO MPU Pa3yMHOM OpraHU3alUl SHEPromnoTpeOiIeHus] CTpaHon
SHEPTOHOCHUTENEH, BBO3UMBIX U3BHE, MOKHO CHHU3UTH PacXoibl Ha 3aKynky ux Ha 40 % u cokoHO-
muth 700-800 THIC. TOJUTAPOB.

[TosToMy sHeprocOepekeHne SBISIETCS TPUOPUTETOM TOCYNAPCTBEHHOW MOJUTHKH, BaKHBIM
HaIpaBJICHUEM B JICATEIBHOCTH BCEX 03 UCKITIOUEHUS CYOBEKTOB XO3SHCTBOBAHHS M CAMBIM JICIIIe-
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BbIM, HO He OecIIaTHbIM, UCTOYHUKOM 3Hepruu! Ilo MHEHHIO CIIEIMaTUCTOB, TOJBKO B CEIBCKOM
XO031CTBE BO3MOXHO COKOHOMHTH 710 50 % 0T 3aTpaunBaeMoii SHEPTHUH, @ B HEKOTOPBIX IIPOU3BO/I-
CTBaX CTPOUTEIBHOW UHIYCTPUH - U TOTO OoJibiie. [Ipy 7TOM BO MHOTHUX cliydasix MEPOIPUSITUS 10
BHEJIPEHUIO dHEProcOeperarux TeXHOI0ruil He TpeOyeT 0oJbIIMX (MHAHCOBBIX 3aTparT.

1.9. TonmmBHO-3HepreTuyeckuii komiieke (TIK)

TOK (3Hepreruka) npeacTaBiseT cOO0H CIOKHYIO COBOKYITHOCTh OOJIBIINX, HEMPEPHIBHO
Pa3BUBAIOIINXCS TPOU3BOJCTBEHHBIX CUCTEM JIsl MOJIy4eHUs], MPeoOpa30BaHus, paclpeneieHus U
MCII0JIb30BAHUS ITPUPOIHBIX PHEPIeTHUECKUX PECYPCOB U SHEPTUHU BCEX BUJIOB

Benymee 3nauenne TOK cocTouT B TOM, 4YTO OH BO MHOI'OM OIIpEAENsieT OCHOBHbBIE MPOTIOP-
LMW 3KOHOMUKH, OCYIIECTBUMOCTb M L€1€CO00Pa3HOCTh TEXHOJIOTUYECKUX MpoueccoB. CrucreMsl
TOK: yrie-, HedTe-, razocHabXarome, AAepPHO-IHEPTETUUECKas!, MIEKTPOIHEPTETHIECKasT U Tel-
J0CHA0XKaKoIIasi — OTHOCSATCS K MCKYCCTBEHHBIM, T.€. CO3JAHHBIM YEJIOBEKOM; OOJBIIUM (CIIOXK-
HBIM) UEPAPXUUCCKHUM, T.€. BKIFOYAIOIIMM COBOKYITHOCTH BXOJSIIMX OJHA B IPYr'yI COMOIYHHEH-
HBIX MOJICUCTEM; OTKPBITHIM BBUY HAJIUYMSI UX BHEIIHUX CBSI3€d C APYTUMU CUCTEMaMHU U OKpY-
JKaroIle cpenoi; HOCTOSHHO Pa3BUBAIOIIMMCS, T.€. MEHSIOIIUM BO BPEMEHM CBOM IapaMeTphl U
PEXHUMBI; L[EICHANPABICHHbBIM, T.€. JBUTAIOIIMMCS K ONpEAeNeHHON 1enu Wi Tpynmne eien; aB-
TOMAaTHU3UPOBAHHBIM .CUCTEMaM, B KOTOPBIX YEJIOBEK BXOJUT B OPraHUYECKU CBSI3aHHBIE YIPaB-
JISIOUIUE U YIIPABJISIEMbIEC YACTH CUCTEMBI.

OTU NPOU3BOJCTBEHHBIE CUCTEMbI, UMESl TECHbIE B3aUMOCBS3U U (PYHKLIMOHUPYS KaK €AMHOE
1[€J10€, BBICTYNAIOT KaK 000COOJIEHHbIE B OPraHU3allMOHHOM OTHOIIEHUH OTPACIH MPOMBIIIIEHHO-
CTH, TJIABHBIM IIPU3HAKOM KOTOPBIX, KaK COBOKYIMHOCTH HPEAIPUITUNA, OpraHU3aluil, SBISETCS O1-
HOPOJHOE IKOHOMHUYECKOE Ha3HaYEHUE MTPOU3BOIUMON MPOTYKIIUH.

[ToTpebnsromuye ycTaHOBKA M BMECTE C HUMM 4acThb YCTPOWMCTB sl MpeoOpa3oBaHus, mepe-
Jlauu U pacIpeieieHusl 3HEPTUU HaXOsATCs B BE€IEHUU NTOTpeOUTENeH.

VYupasnenue TOK MokeT ObITh yCHEHIHBIM IIPHU YCIOBUU XOPOLIETO 3HAHUS CYTH U OCOOEH-
HOCTEH ynpaBJiieMbIX OOBEKTOB, U MPEXKJIE BCET0 TEXHOJIOTMUYECKUX MpoLeccoB. PaccMoTpuM CyTh
TEXHOJIOTHYECKOTO mpoiiecca B TOK, mpenacrasmstoiiero coboi cioXHyt0 COBOKYITHOCTh TEXHOJIO-
rudeckux npoueccoB. Ha puc. 1.6. mpencraBiieHa cxeMa ey TeXHOJIOTHYECKUX MPeoOpa3oBaHMMA
MIPUPOJHBIX 3HEPTOPECYPCOB B AJIEKTPOIHEPIHUIO0 U TEIJIOBYIO 3HEprui0. OCHOBHBIMU 3BEHbSIMU
ATOM LETH SIBIIAIOTCA:

—CHUCTEMBbI TOIJIMBOCHAOKEHMUS,

—3JIEKTPO3HEPreTuyecKasl CUCTeMa, IJie OCYLIECTBISETCS] MPOM3BOJCTBO, TPAHCIOPT U pac-
MpEJEICHUE IEKTPUUECKON U TEMIOBOUN SHEPTUH;

—KOHEYHbIE MOTPEOUTENN SHEPTUH.

DNEeKTPOCTaHIMH, UCTIONIb3YIOLME IPUPOJAHBIE 3alachl TOIUIMBA, pa0OTAIOT B OPraHM4YEeCKOM
€IMHCTBE C NMPEANPUATUAMH, JOOBIBAIOIINMH, I1€pepadaThIBAIOLIMMU U TPAHCTIOPTUPYIOLIUMU TOTI-
muBo. s TOC, paboTaromux Ha yrie, — 3TO IIaXThl, YroJIbHbIE pa3pe3bl, MPEANPUATHS 0 o0ora-
menuto Torumsa. s TOC, paboTaromux Ha rase, - 3T0 IPEANPUITHS Ta30400bIYH, Ta30IIPOBOIHI,
razoxpanmwiuma. s TOC Ha ma3yre — npeanpustus HedTenoOsrau 1 HedrenepepaboTku, HeTe-
npoBojbl. Ha3BaHHbIE mpeanpUsiTUs CUCTEMbI TOIUIMBOCHAOXKEHUS MOCTOSHHO HEOOXOAMMBI IS
HOPMaJIbHOM AKCIUTYaTalluM AJIEKTPOCTAHIIMM U SIBJISIFOTCS JUIS HUX CONPSKEHHBIMU MPENPUSTHS-
MU U 00pa3yloT UX BHEUIHUI TOIIMBHBIA LMKI. [Ipeanpustisi, noAroTaBauBaroUiie sSAepHOE ro-
prodee Ui aTOMHBIX JIEKTPOCTAHIIMM, CBA3aHHbBIE C JOOBIYEH MCXOJHOTO ChIPbSl U MOJYyYEHUEM
YpaHOBBIX KOHLIEHTPATOB, OOOTallleHUEM MPUPOJHOIO ypaHa, U3TOTOBICHUEM TEILJIOBBLACISIOINX
3JIEMEHTOB (TBAJIOB), BBIICPIKKOM, TPAHCIIOPTUPOBKOW M TEepepabOTKOM SIEPHOTO TOPIOYEro, COo-
CTaBJIAIOT BHEIIHNUI TOIUIMBHEIN UK ADC.

TexHonoruueckuii npoiecc npeoOpa3zoBaHuUsl IPUPOJHBIX SHEPreTHUYecKux pecypco B TOK
BKJIFOUAeT TPU OCHOBHbIC cTamuu (puc. 1.6.):

1. JIoObIva mepBUYHBIX SHEPropecypcoB (OPraHMYECKOTo TOIUIMBA, SICPHOTO TOILUIMBA, THI-
pOdHEprun), ux obaaropaxkuBanue (COPTUPOBKA, oOOTaIIeHUE, OPUKETUPOBAHUE, 0OeCCEpUBAaHUE U
T.J1.) ¥ iepepaboTka (HedrenepepaboTka, KOKCOBaHHE, MUPOJIN3, CHHTE3, TUAPOTCHU3AIIUS | JP.).
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2. [IpeobOpa3oBaHne OJHUX BUAOB PHEPTUU B APYrHe — MPOHU3BOJICTBO AIIEKTPHUUECKOU dHEP-
T'UH, [1apa, ropsyei Bopl, CKaToro BO3ayxa u Jp.

3. Koneunoe norpebiieHue 3HEPTUM JUTS IPOU3BOJICTBA BCEX BUIOB HEIHEPTETHUECKOW IPO-
IOYKIHMH, pabOThl TPAHCIIOPTA, OKAa3aHUs IPOU3BOJACTBEHHBIX U KYJIbTYPHO-OBITOBBIX YCIYT Haceye-
HHUIO.

B3aumocBs3u Mexay cTaausMHu MpeoOpa3oBaHMsS AHEPIHUU OCYIIECTBIISIOTCS MOCPEICTBOM

TpaHcnopTa SHEPreTUYECKUX

o = pPECYpCOB U BHEPIrUU BCEX BH-
TOHANBHO-DHEPIETUYECKHI KOMIIAEKC [TD,

(OBL’LLESLMPVITETL“NECK/\}I CHCTEMA] OB, KOTOpBII\/II TAKXKE SABJIACTCSI
- cranuen TEXHOJIOTUYECKOTO
— —1 i nporecca.
rTll‘(){I/L ;XAcmmu)x‘mn | DAEKTPODHEPIETHIKA | rOPEBUTEAN I/Iquaﬂ TCXHOJIOrHH B
;(OTPACATBLIE) L (TIPOMBBOACTBO, . ROHEWIOE -
i CHCTEMBI PACHPE/\EJ\IEIW;\E DHEPTHY . n‘g?;;ﬁfi‘gﬁgc TSK o pHC' 16! O6paTHTe
TOHAMBOCHABIKEHIS BAEKTPUY W TENAOBOWM] SHEPTUM: akoxrp,
| napa, rop. sorsh . BHUMAHHWEC Ha MEK3BCHHOC pac-
T —— MOJIO)KEHUE TAaKUX DJIEMEHTOB,
- I KaK CKJIaZbl ICPBUYHBIX DHEPIO-
k4 h 4 v
e TEHEPHPYIOIME izl'é Y -~ PECYPCOB MU AKKYMYJIUPYIOIIHUEC
SBI EIPHP., TOUYTH. YCTAHOBKH £ . .
AQELULA LiERe i LA Tae YCTAHOBKH: ycraHoBKkH. [locienHue Moryr
Rl Mo
(HAPODHEPI UL HHE TPALCHOPT i
7 (ﬁ; S bty xﬁuo/\omqﬁo HaXOJUTBCA U B OHECPIrOCUCTEMCE,
SIAEPH. TOUIA, TPAHCOOP! - EKTP. CET) 2! TEIAOBRIC -
A || [BQuona onmar. cera] [ X2 mnome . Y HETIOCPEACTBEHHO y MOTpeOun
] IEPEAATOYHBIE. TEITA. CETH . - | | HHeKrOTenMIRparyprinie; Teﬂeﬁ
YCTPOHCIBA NPOUME - | | CHAGBHIE: ABUraTeb: .
HBI€, HeHIOCPEACTBEH.
sosetcrs, [TorpeOurenu Taxxe Mo-
SALKTPOXHMHYECKNe,
e Sggﬁﬁ‘fﬁ’?% : ;’;‘f)’i‘i‘i‘ﬁ“g]‘\“;’:ﬁm ryr UMCTH COOCTBEHHBIC TICHE-
1 F&ﬁ}:}:’;ﬁiﬁ I»rlEODT;EI'IEPEl‘ABE BermonbE pupyromme HCTOYHUKHU (MI/IHI/I-
TPAHCIONT T PABUOHKALIAA OTOMAGHUE, BEHTU- .
APOYHE ASLLUS, TOPAY.. BOAOCH, , TSH, 3aBOHCKI/Ie KOTGJ‘IBHBIG,
KOHAMUMOH M A,
OCBELLEHIHE - ABTOHOMHBIC UCTOYHHUKH H T.H.),
rone o T CBA3L, YIIPABAEHUE
CKAAABI . - [ASOXPAHUAMILIA HMCIOT PaCHpCACIUTCIbHBIC CC-
YEOABHBIE
BOAOXPAHUAHIIIA TH (BHYTPU3ABOJCKHE DIICKTPH-
YECKHEC, TCIIJIOBBIC CCETH, Ta30-
THMAPO
AKKYMYAUPYIOLIME HAEKT!
YC'I‘AH(;JBlKH SABICIL pacnpeacinTCIbHBIC U )Ip)
TENAOBbIE -
JEIAOH OcHoBoIoJIararomuM 1o
HATUCM OHCPICTHKU SABJIACTCA
IIOHATHUC monjiu6Ho-

Puc. 1.6. Ocnosnvie s1emenmol mexnono2u4ecko2o

IHEp2emuiecKo2o bananca
npoyecca TOK P

(TOF): B mIupoKOM CMBICIIC OHO
03HAYyaeT IT0JHOE KOJIMYECTBEHHOE COOTBETCTBUE IIEPETOKOB BCEX BUJOB 3HEPIMU MU DHEpreTuye-
CKUX PECYPCOB MEXIY CTaausIMU MX J00bIYM, NepepaboTkH, MpeoOpa3oBaHus, TPaHCIOPTA, pac-
IIpe/IeIeHNs], XpaHEeHUs, KOHEYHOIO MOTPEOICHUS B LIEJIOM 10 HAPOJIHOMY XO3SIMCTBY B TEPPUTOPH-
QIbHOM U MPOU3BOJCTBEHHO-OTPACIEBOM pa3pe3ax. B Oosiee y3koM cMbIcie €ro IMOHUMArOT Kak
MOJIHOE KOJIMYECTBEHHOE COOTBETCTBUE MEXKIY CYMMApPHOUW MPOU3BEICHHOW 3HEPTUEH, C OJHOU
CTOPOHBI, 1 CyMMapHON KOHEYHOI MOJEe3HO MOTPEOJICHHON 3HEpPrue U MOTepsSIMU IPHEPTUU — C
npyroit. TOb sBnsieTcss cTaTMUECKON XapaKTEpUCTUKONW HENPEPHIBHO Pa3BUBAOIIEIOCs TOMIMBHO-
SHEPreTHYECKOr0 KOMILIEKCA, T. €. XapaKTEPU3yeT € COCTOSIHUE B OIIPENEICHHBI MOMEHT BPEMEHMU.
Paznuyator npuxoanyto yacte TOb - coBokynHOCTh HCTOUHUKOB TOP 1 pacxoaHyro 4acTh - COBO-
KynHO notpedureneit TOP, BKITtoYas TEXHOJOTHYESCKUI pacxo 1 (TEXHUUECKHE IOTEPH) SHEPTHUH.

O6weMm noTpedirenus cooctBeHHbIX TOP B 2015 1. oniennBaercs B 5,4 MaH T y. T., wm 13,9 %
BasioBoro norpedieanst TOP B benapycu. M3 Hux 4,8 MuTH T y. T. COCTaBISIOT MECTHBIC BUBI TOTI-
muBa 1 0,6 MITH T y. T. - HETPaAUIIMOHHBIE U BO30OHOBIISIEMbIC HCTOYHUKH U BTOPHYHBIE PECYPCHI.

OcHOBHbIE HamnpaBlE€HUN Pa3BUTHS YHEPreTHUECKOTO CEKTOpa SKOHOMHKHM bemapycu, cmsr-
YaoIuX Ae(@UIUT cOOCTBEHHBIX NMEPBUYHBIX YHEPrOPECYPCOB B YCIOBUSAX OIPAHUYEHHOCTH (U-
HAHCOBBIX PECYPCOB B IEPHO]I CTAHOBJIEHUSI HOBBIX COLIMAJIbHO-I3KOHOMUYECKUX OTHOILIEHUH B pec-
nyOJMKe, ONpeAeseHb! CIeTyIOIUeE:
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— CHIDKEHHUE YHEPrOEMKOCTH BHYTPEHHETO BaJIOBOT'O MIPOIYKTA;

— BHeprocoepexeHune;

— UMIOPT TOIUIMBHO-3HEPIeTUYECKUX PECYPCOB Ul YCTOMYMBOM pabOTHl MMEIOIIUXCS SHEP-
TOMOIIIHOCTEH,

— YAaCTUYHOE MOKPBITHE AEPUIMTA IEKTPO- U TEIUIOCHAOXKEHHUS 3a CUeT HETPaJAULIMOHHBIX
HCTOYHUKOB SHEPIHH;

— pa3BUTHE U MOJEPHU3ALUS TPAAUIIMOHHONW YHEPreTUKN Ha OPraHUYECKOM TOIIMBE Ha Oa3e
00J1€€ SKOHOMHUYHBIX BEICOKOA((EKTUBHBIX SHEPTETUUECKUX YCTAaHOBOK;

— pa3BUTHE SACPHOUN SHEPTETUKH.

Bec aTn HanpaBieHUs pacCMOTPEHbI M 3aKpeIuieHbl B DHepreTudeckoi mporpamme Pecry0-
mukr benapych Ha epuon 1o 2010 1., kotopast Oblia yTBepikIeHa B OKTsi0pe 1992 .

TonMMBHO-3HEPreTUYECKUIT KOMILIEKC B 3KOHOMHKE JIFOOBIX TOCYIapCTB SBIISIETCS Ba)KHEil-
el cocrapisioniel B o0ecrieueHun (YHKUMOHUPOBAHUS M PAa3BUTHUS MPOU3BOJIUTENBHBIX CHII, B
MOBBILIEHUHU KU3HEHHOTO YPOBHS HACEJIEHHUs, a ISl TOCYAapCTB ¢ 1e(ULIUTOM COOCTBEHHBIX dHEP-
ropecypcoB, K KOTopbsIM oTHOcHuTcs U PecniyOnuka benapych, ontumusanus pa3BuTus U QyHKIIHO-
HupoBanust TOK - 01HO U3 NPUOPUTETHBIX HANPABICHUM AESITEIbHOCTH 3aKOHOJATEIbHON U HC-
MOJIHUTENBHOM BJIACTH, BCeX MpousBoauTeneld u norpedureneit TOP mis obecriedeHnss KOHKYpeH-
TOCHOCOOHOCTH MPOAYKI[MM HA MUPOBOM PBIHKE.

KoHTpobHbIE BONIPOCHI

1. Hazosume ocrosHble 5mansi 8 UCHOPUU UCNOTb308AHUS IHEPSUL YeT0BEKOM, YKANCUME UX
3HauYeHue.

2. Kakxosa cesazv medcoy pazeumuem YusuIuzayuu deiosedecmed u dHepeonompeoneHuem?
Obvsacuume xapakmep ux usmMeHeHUs 80 6PeMeHU U YKAX*CUme meHOeHyuuU.

3. [latime onpedenenue nonamuro «nepeus». Kax xnaccuguyupyemcs snepeus ¢ ecmecmeo-
3HAHUU 8 3ABUCUMOCU OM ee NPUPOObL?

4. [lpuseoume xknaccugurayuio U008 SHePeull 8 3a6UCUMOCIU OM YPOBHS NPOAEIEHUA?

5. Kakue eounuywl usmepenus snepeuu Bol 3naeme?

6. Uzobpazume cxemy knaccughuxayuu nepeudHol SHepeuu.

7. Jlatime onpedenenue noHAmMusAM «He80300HO8IeMble U 80300HOBIsIeMble IHEP2OPECYPCbL».

8. Kakue 6uobi sHepeemuueckux pecypcos omnocam K Hego300Ho8sembim? Oxapakmepusyii-
me ux.

9. Kakue 6uobl sHepeemuueckux pecypcog OmHoCAm K 60300H0815eMbIM?

10. Ymo makoe kauecmeo snepzopecypcos? /s ue2o 66e0eH0 nousimue Yci08H020 MONIUBA?

11. Onuwume ocobennHocmu 31eKmpuuecKkol SHepeuu o CpasHeHuro ¢ opyeumu eudamu. Kaxo-
8bl 0COOeHHOCmU neKkmposnepeemuru Pecnyonuku benapycey?

12. Kakosbl npocHo3bl pazeumus MUPOBO2O IHEPLEMULecK020 X03AUCMEa?

13. Yem npeocmasnensvl Hego300H065IeMbLE dHEpeemuiecKue pecypcvl Pecnyonuku Benapycy?

14. Oxapaxmepusyiime 3anacwl Opesecunvl 6 Pecnyonuxe benapyceo.

15. Oxapaxmepusyiime 3anacvl nepmu 6 Pecnyoauxe benapyco.

16. Oxapaxmepu3zyiime 3anacet mopgha 6 Pecnybnuxe Benapyco.

17. Oxapaxmepusyiime 3anacul yens u coproyux cianyes 8 Pecnyonruxe benapycs.

18. B uem cyms snepeemuueckoco xpusuca 10-x 2o0os 6 3anaonou Eepone u 90-x codax &
cmpanax CHI?

19. Oxapaxmepusyiime 3¢hghexmusHocms UCNONBL308AHU U NOMPEOLEHUL IHEPSUL 8 PA3TUUHBIX
cmpanax u 6 Pecnyonuxe berapyce?

20. /latime onpedenenue NOHAMUIO <IMONTUSHO-IHEPLEMUUECKUL KOMNILEKC.

21. Kaxogwvl ocHosHble a1emenmbvl mexnoaocuiecko2o npoyecca TOK?

22. Kaxue mpu ocHO8Hble cmaouu 6K0YAenm MexXHOI02U4eCKUll npoyecc npeoopazosanus npu-
POOHBIX SHepeemuueckux pecypcog ¢ TOK?
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BJIOK 2
CTAHLUU ITPEOBPA3OBAHUSA DOHEPI'UU. TPA®UKU HAT'PY3KU U AKKYMYVYJIU-
POBAHMUE DHEPI'UU. METOJbI TIPAMOI'O IPEOBPA3OBAHUSA DHEPI'UU.

2.1. TenJioBble, AaTOMHBIE H THAPO 3JTE€KTPOCTAHIIUHI

[IpeoOpazoBanue MEPBUYHOI SHEPTUU BO BTOPUUYHYIO, B YACTHOCTH B DIIEKTPHYECKYIO, OCY-
IIECTBIISIETCS HAa CTAHIMAX, KOTOPbIE B CBOEM HA3BaHWHU COJEpKAT yKa3zaHHE Ha TO, KaKOW BH]
MIEPBUYHON SHEPrUM B KaKOW BHUJI BTOPUUYHOI MpeoOpa3yeTcs Ha HUX:

* T3C — mennoeaa 3nekmpuueckan cmanyua nNpeodpasyeT TENIOBYIO SHEPIUIO B IJIEK-
TPUUYECKYIO;

* I'9C — zudpornekmpocmanyus npeodpazyeT MEXaHHIECKYIO YHEPTHIO JIBIIKCHUS BOJIBI
B DJICKTPUIECKYIO;

* I'A3C — zudpoaxkKymyaupyouwaa cmanyusa npeoOpa3yeT MEeXaHUUECKYI0 SHEPTrHIO JBU-
KCHHS IPEABAPUTEIFHO HAKOTICHHOHW B MCKYCCTBEHHOM BOJIOEME BOJIBI B DJIEKTPHUECKYIO;

* ADC — amomnan 3nekmpocmanyua npeodpazyeT aTOMHYIO SHEPTHUIO SIEPHOTO TOTUIMBA
B DJIEKTPHUYECKYIO;

* [I9C — npunuenasn nekmpocmanyus NpeoOpa3yeT SHEPTUI0 MPUIUBOB B AJICKTpUUE-
CKYIO, U T. JI.

B Pecnyonmuke benapyce 6onee 95% sHepruum BeipabatbiBaeTcss Ha TOC, 03TOMY MpOIEcC
peoOpa3oBaHus SHEPTUU HA HIEKTPOCTAHIIMHA PACCMOTPUM Ha IIpUMEpE 3TOTO BHA cTaHiuu. [1o
Ha3zHa4yeHHUo TerioBkie AekTpoctanimu (TDOC) nensTcs Ha ABa THIA:

* K3C — koHOeHcayuoHHble mennosgvle 91eKmpoCmanyuu, npeoHasHayeHnvle 0l 8blpa-
OOMKU MONbKO 2IeKMpU4ecKol IHepauu,

» TOL] — mennosnekmpoyeHmpanu, Ha KOMOPbIX OCYULeCMBEIAEemMcs COBMECMHOe NPOU3-
800CMB0O INEKMPUUECKOU U MeNn1080l IHEP2UU.

Ha puc. 2.1 npencrasiena temoBas cxema TOC. Ee ocHOBHOe 000pyIOBaHHE COCTOWT W3
komina-naporeneparopa I1I", Typ6unsl T u reneparopa I'.

B koTiie mpu CXKUTraHUM TOTUTMBA BBIJCISETCS TEIUIOBAs SHEPTHs, KOTopas mpeolOpasyercs B
SHEpPruio BojAsHOro mnapa. B typ6une T BozasHOM map mpeBpaiiaercs B MEXaHUYECKYIO SHEPrHI0
BpaieHus. ['enepatop I’ mpeBpaliaer SHEPrur0 BpallleHUs B AJIEKTPUUECKYIO. TersoBas sHeprus
JUTSL HYX]] IOTPEOJICHUST MOKET OBITh B3sITa B BUJE IMapa U3 TypOUHBI JIMOO KOTJIA.

nap Ha puc. 2.1 xpomMe 0CHOBHOTO
— _ [T o6opymosanms TDC  rnokasams

550 °C KoHAeHcaTtop mapa K, B kKoTopoMm
T OTpabOTaHHBIN MMap, OT/JAaBask CKPhI-

TYI0 TEIJIO HapooOpa3oBaHUs OX-

23.25 °C JIaXKIaroIe €ro BoJE, C IIOMOIIBIO

HUPKYJIALMOHHOTO Hacoca H B BuU-
nr 7€ KOHJECHCAaTa BHOBH IOJACTCS B
KoTten-naporeHeparop. Cxema TOL]

3 K OTJIMYAETCS TEM, YTO B3aMEH KOH-
‘80 d G JICHCAaTopa YCTaHaBJIMBACTCA TeEII-
< JIOOOMEHHMK, TJ€ Tap NpH 3HA4u-

TEITLHOM JIaBJICHMHM HarpeBaeT BO-
Puc. 2.1. Tennosas cxema TOC. Ay, 0/IaBa€Myl0 B TJIaBHBIC TEIJIO-
BBIC MaruCTPaJIH.
Texnonmorust mpeodpazoBanuit s3Hepruu Ha TOC MOxkeT ObITh TIPEICTaBIICHA B BUJIC IIENTH
CHEAYIOIIUX MPEBPALICHUI:

BHYTPEHHSA TeioBast MeXaHu4ecKasi
XUMHYeCKast > JHeprus > JHeprus > sJeKTpUuecKas
JHEpPrus TOIINBA BO/bI U Mapa BpAallleHUs IHEPrus

25



OtmeTum HekoTopble ocobeHHOCcTH padoThl TOC.

TOoNIMBO M OKHUCIHUTENH, KOTOPBIM OOBIYHO CIY)KHUT BO3JyX, HETPEPHIBHO MOCTYIAET B TOIKY
KoTia. B kauecTBe TOIUIMBA Yalle BCEro MCIOJIB3YIOTCS YroJib, CIaHIIbl, IPUPOJIHBIN ra3 U mMa3yr
(mpoaykT mepepaboTKu HE(TH - OCTATOK MOCIE OTTOHKU M3 He(TH OCH3MHA, KEPOCHHA U JPYIHX
nerkux ¢pakiuii). OIHAKO UCIOJIb30BAHUE MPHUPOIHOTO ra3a U 0COOCHHO MasyTa B IEPCIICKTHBE
JIOJIKHO COKpallaThCsl, TaK KaK 3TO CIMIIKOM LIEHHBIE BEIECTBA, YTOOBI UX MCIOJIb30BATh B Kaye-
CTBE KOTEJILHOTO TOIUIMBA. 3a CUET TeIula, 00pa3yIoIIerocs B pe3yabTaTe C)KUraHUs TOIUIMBA, B Ma-
POBOM KOTJIE BOJIa TpeBparaercs B map ¢ remreparypoi okosio 550 °C. MoxHO ObIJIO OBI MOJTY-
YUTh Nap U ¢ OoJsiee BBICOKOM Temmeparypoil, Ho 310 He BbirogHo. KII/] TOC — 3to oTHOIEHHE 110-
JYYEHHOU AJIEKTPUUYECKON 3HEPruM K TEIJIOBOM SHEpruu, oOpa3oBaBLIeiics NpU CKUTAHUU TOIUIMBA,
OH pacTeT MpH NOBBIIIEHUH HadaJIbHOW TeMiieparypsl napa. Ho npu stom ans Hambosee oTBETCT-
BEHHBIX JIeTaJlell YCTAaHOBKH, UCIIBITHIBAIOIINX OOJBIINE MEXaHUUECKHE HarPY3KHA B COUYETAHUM C BBI-
COKOM TeMHepaTypoi, MPUXOJUTCS TIPUMEHSTh BBICOKOKAUYECTBEHHBIE, IOPOTHE CTAM. BBIMrphIm B
KII/] He KOMOEHCUpPYET MOBBIIIEHHBIX 3aTPAaT HA METaJLIL.

B typOune criocod mpeoOpa3oBaHus TEIUIOBOW SHEPTUU Mapa B MEXaHUYECKYIO SHEPTHIO CO-
CTOUT B cienyromiem. [lap BbICOKOTro NaBieHUs M TeMIepaTypbl, UMEIOIIHNNA OOJbIIYIO TEIJIOBYIO
SHEPrulo, U3 KOTja TOCTynaer B corwia TypOuHbl. Comiia - 3TO HENOJBUKHO YKpPEIUIEHHBIE, HE
Bpalllalollyecs BMECTEe C BaJloM TYpOUHBI, CACIaHHbIE U3 METajula KaHallbl, B KOTOPbIX TEMIIepa-
Typa U J1aBJI€HUE Mapa YMEHbIIAIOTCA, @ 3HAYUT, YMEHBIIAETCA U €ro TeIUIOBas SHEPTHUsi, HO 3aTO
YBEJIMUYMBAETCS CKOPOCTh JABMXKEHMS MOTOKA mapa. Takum oOpa3oM, 3a cUeT yMEHbLIECHUS TeIio-
BOIi PHEPrUM T1apa BO3PACTaeT ero MexaHuueckas (kuHetuueckas) sHeprus. CTpys mapa ¢ BbICO-
KOU CKOPOCTBIO HEMIPEPHIBHO BBITEKAET U3 COIEN U MOCTYyNAaeT Ha paboyune JIONaTKu TypOUHBI, YK-
pEIUIEeHHbIE Ha AMCKE, )KECTKO CBSI3aHHOM ¢ BajioM. Bai, nuck u paGoune 1onaTky BpalarTCs co-
BMecTHO ¢ Oombiioi ckopocThio (3000.00./MuH.). CKOpOCTh MOTOKA Mapa Ha pabovmX JIOMaTKax,
€ro MeXaHW4yecKas SJHeprusi yMeHblLIaeTcs ciaeaymuM oopazom. Kanan mexay pabounmu jgonar-
KaMu KpuBoJrHEeH. [I0TOK mapa, mpoTekas M0 KpUBOJMHEWHOMY KaHaly, MEHSET HalpaBJICHHE
U BEJIUYUHY cKOpocTU. brmaronaps ueHTpoOexHOo#l cuie OH OKas3bIBA€T JaBJICHUE HAa BOTHYTbHIE
MIOBEPXHOCTH JionaTok. BeneacTBue atoro pabouue JONaTKy, AUCK, BaJl — BECh POTOP IPUXOJUT BO
Bpamenue. [Ipu 3ToM MexaHudeckash SHEpPrusi MOTOKa Iapa MPEBPALIAETCS B MEXAaHHUECKYIO
SHEPruI0 poTopa TYpOUHBI, a TOUHEE — B MEXAaHUUYECKYIO SHEPrUI0 TypOOoreHeparopa, Tak Kak Ba-
JIbl TYpOUHBI U ANEKTPUUECKOTO TeHEpAaTOpa COEAMHEHBI MEKLy COOOM.

CoBpeMennbie mapoBeie TypOuHbl 11 TOC - BeCbMa COBEpIIEHHBIE, OBICTPOXOJIHEIE,
BBICOKOOKOHOMUYHBIE MaTUHBI. OHU MHOTOCTYIIEHUYATHI, T €. HUMCIOT OOBIYHO HECKOJIBKO JECST-
KOB JIUCKOB € pabOYMMU JIONATKaMU U TaKO€ K€ KOJUYECTBO MEPE] KaxXIbIM JUCKOM TIPYII CO-
men, 4epe3 KoTopble MpoTeKaeT cTpys mapa. /laBieHue u Temmeparypa rnapa HOCTEIEHHO CHHU-
KAKOTCH.

[Tocne mapoBoii TypOMHBI BOJSTHOW Tap, UMesl y)Ke HU3Koe naBieHue - okosio 0,04 Gapa u
temrieparypy 25-23°C, nmoctynaer B KOHACHCATOP. 31eCh Map ¢ MOMOIIBIO OXJTAXKIAIOMICH BOJIBI,
MIPOKaYMBAEMOM MO0 PACIOJI0KEHHBIM BHYTPH KOHJEHCAaTOpa TpyOKaM, MpeBpalaercsi B BOAy, KO-
TOpasi ¢ IOMOIIIbIO Hacoca CHOBA MojaeTcs B KoTel. L{ukin HaunHaeTcs 3aHOBO.

KommyecTBo oxnakaaronieid BOAbI JOHKHO OBITh B HECKOJBKO JIECATKOB pa3 OoJibiIe, dyemM
KOJIM4ECTBO KoHJeHcupyemoro napa. [loatomy TOC cTposT mo6Inu30CTH OT KPYMHBIX BOAHBIX HC-
TOYHHUKOB.

[Ipouecc npousBoacTBa 3nekTposHepruu Ha TOC yCI0BHO MOKHO PaBAEIUTh HA TPH LIUKJIIA:

1. xumuueckuit — ropexue, B pe3yibTare KOTOPOTO BHYTPEHHSSI XUMHUECKasi SHEPrus TO-
IJIMBa MPEBpaIlaeTcs B TEIJIOBYIO U MepelaeTcs napy;

2. MexanuyecKuil — TETUIOBAsl YHEPTHUS Mapa MPEeBpaIlacTcs B JHEPTHIO BPAICHUS TYpOUHBI
U poTopa TypOoreHeparopa;

3. 91ekmpuyeckuii — MEXaHUIECKasi YHEPTHS MPEBPAIIACTCS B SJIEKTPUIECKYIO.

OO6mmit koaddurmenT noseszHoro aercTeust TOC paBeH MPOU3BEICHUIO KOAPPUITEHTOB MTOJIC3HOTO
JENCTBUSI BCEX HA3BAHHBIX LIUKIIOB!

KHHTQC :KHHXHM >§[{IYJZMEX XKHHQJT (21)

26



KoaddunnenTsl nose3Horo IeHCTBUS XUMUYECKOTO U AIEKTPUYECKOTO IMKIOB COCTaB-
ns10T okoJio 90%. KoadduiiueHT moae3Horo AeWCTBHUS UCaTbHOTO MEXaHMYSCKOTO IHKJIa OTpe-
nensieTcs 3akoHoMepHocTsAMU 1ukia KapHo:

T-T*
K, . = - X100 (2.2)

rae T u T* - cooTBETCTBEHHO TeMIlepaTypa fapa Ha BXOJE U BbIXOJIe TapOBOM TypOUHBI.

Ha coBpemennbix TOC T =550 °C (823 °K), T* = 23 °C (296 °K). IIpu 3Tux temmnepa-
typax napa KIIJ] mapoBoii TypOuHBI cocTaBisier

550° +273° - 23° - 273°
KHHMEX =
550° + 273°

CanenoBarensHo, KI1J] KOHIeHCALIMOHHON TEMJIOBOM 3JIEKTPOCTAHIIMHI TEOPETUUECKU PaBEH:

K, =09>0,63X0,9=0,5

[Ipaktruecku ¢ yuerom noteps KIIJ KOC nmeer menblliee 3HaueHHEe U HAXOJUTCS B Ipe-
nenax 36-39%.

Temnoanexkrponentpanu (TDLI), rae ocyiiecTBiIsIeTcss KOMIUIEKCHAS BBIpAOOTKA AJIEKTpUUE-
CKOM M TerutoBoi sHeprun, oomanaroT KIIJ B 1,5-1.7 pa3 Beime, gocturarommm 60—65%. Kom-
IJIEKCHAs BbIPaOOTKA 3JE€KTPOIHEPIHH U TEIIa OYEHb BhITOJIHA.

B Tabn. 2.1 npencraBieHs! B MPOLIEHTHOM BBIPOKEHUHU TOTEPH YHEPTUH B JIEMEHTaX JJICK-
TpUUeCKUX cTaHuui. OueBUAHO, Ko puuuentsl nonesnoro aercrsus KOC u TOL onpenensoT-
Csl COOTBETCTBEHHO BBIPAXKEHUSMU:

x00% = 63%

Muorum

KI o = 39”- =39%, KA, = ot Fnoms. = g0p,
Tabmuma 2.1.
Torepu B KOTCJILHOM B Typ0O- B KOHJICH- B TpyOO-
SHEPIUH arperare redeparope caTope HpOoBOJAxX
AD,% AD KOT. ADTr AD KOHJI. AD 1. TIp.
2C 12 6 41 2
TO1] 12 4 20 2

OTpacisiM MPOMBIIICHHOCTH: XUMHYECKOW, METAITYPrHYeCKOH, TEKCTHIbHOM,

MUIIEBOM | JIp. - TEIUIO HEOOXOAMMO TS TeXHoJoTHueckuX memnei. [Tpumepro 50% noOsiBaeMoTo
TOIUIMBA PacXOJyeTcsi Ha TEIUIOBble HYXJIbl npeanpusatuil. OrpadoranHsiii B Typounax KOC
nap umeer Temmeparypy 25-30°C u gasienue oxono 0,04 Gapa (0,04-107 MIla) u HenpuroneH
JUTSE MICTIOJIb30BAHUS B TEXHOJOTHYECKUX IIEJISIX Ha MPEANPHUATHAX. BO MHOTHX MPOM3BOACTBAX
tpebyetcs nap naBieruem 0,5-0,9 Mlla, a wnorna u mo 2 Mlla mis mpuBeleHUS B JIBHKCHHC
MIPECCOB, MAPOBBIX MOJOTOB, TypOuH. MHOTIa TpeOyercs ropsyas Boaa, Harperas qo /0-150 °C.
Tpebyercs ropsidast BOAA U IUIsE OTOIUICHUS JKMIIBIX 3/TaHHH.

TennoBas sHeprus B BUAC Hapa YKa3aHHBIX MapaMeTPOB M TOPSUYEH BOIBI MOXKET IMPOU3BO-
IUTHCS IeHTpatn30BaHHO Ha TOL] 1 B KpYIHBIX KOTEIBHBIX WU ACICHTPATN30BaHHO Ha 3aBO-
nckux MUHU-TOL] M B HHIUBUYabHBIX KOTCIHHBIX.

Ha TOIl mns momydeHus mapa ¢ HEOOXOAMMBIMU TOTPEOUTENIO MapaMeTpaMU HUCTIOIb3YIOT
crienMagbHbIe TYPOMHBI C MPOMEKYTOYHBIMU OTOOpaMu mapa. B HEX, 1mocie Toro, Kak 4acTb 3Hep-
T'HH T1apa U3pacXoJlyeTcs Ha MPUBEICHUE B ABIDKEHHE TYPOMHBI U MMapaMeTphl €ro MOHU3ATCS, TPO-
M3BOJMTCS OTOOp HEKOTOPOM oM mapa st motpeduTeneit. OcTtaBmascs H0Js mapa OObIYHBIM
croco0OM UCTIONB3yeTcsi B TypOMHE Ul IPUBEICHHUS €€ BO BPAIICHUE M 3aTEM IOCTYIaeT B KOH-
neHcarop. [TockoJbKy [JIs1 YacTH mapa nepernas JaBJIeHUsT OKa3bIBAeTCsS MEHBIINM, TO HECKOJIBKO
BO3pacTaeT pacxo]] TOIUIMBA HA BBIPAOOTKY AyieKTpodHeprun. OJHAKO ATO yBEIHUYCHHE, B KOHEY-
HOM CUeTe, MEHBIIIE [0 CPAaBHEHHIO C PAacX0/I0OM TOIUIMBA B CIIydae pa3fesibHOW BBHIPAOOTKU DIIEK-
TPUUYECKOW PHEPTUU H TeIla Ha HeOOJIBIINX KOTEIbHBIX. [IpH CKUTaHWU TOTUIMBA TOJILKO IJIS T1O-
Jy4eHHS TEIUIa, HapUMep JIIs OTOIICHHS, BECh «TeMITepaTypHbIi Hanop» npumepro ot 1500 °C
o 100°C, 1.e. oT TeMrepaTypsl MMOJyd4aeMOU MpPU CKUTAHUH TOIUIMBA, JI0 TEMIIEPATyPhl, HyKHOU
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IUTSL OTOTIJICHUS, HUKAK HE MCIOJIb3YyeTCsl. BBITOIHEE UCTIONB30BaTh STOT TEMIIEPATYPHBIH HHTEPBAI
oousbrie 1000 °C ist mosiydeHus] U3 TEIUIOBOW SHEpruu MexaHudeckoit, a temio (oxoso 100 °C)
HaNpaBUTh Ha oTOIIeHHEe. KOHEYHO, B 3TOM Cilydae MEXaHHYECKOW PHEPTHH IPH TOM K€ KOJIYe-
CTBE CKMUTAEMOT0 TOIIMBA ITOJYYUTCS MEHBIIE 33 CUET IMOBBIMICHHUS KOHEYHON TEMIIEpaTyphI
npumepto Ha 70 °C (¢ 30 mo 100 °C). Takoe moBbIieHHEe HEOOXOAUMO I 00ECIICUCHHS TeMIIepa-
TYpBI BOJIBI Ha HYK/bI OTOIIeHUs. ['opsiyast Boa u map non nasieHueM a0 3 Mlla gocrasisitorest
norpeduresnsiM 1o Tpyodomnposoaam. COBOKYITHOCTh TPYOOIPOBOIOB IS MEepeaadn Tervia Ha3biBa-
eTCs TEIJIOBOM ceThio. [lepenaua Temia B BUjIE Mapa HEOKOHOMUYHA Ha pacCTOSIHHUE 0ojiee 5-7 KM.

[lenTpanu3oBaHHOE TeIIOCHAOKEeHHE Ha 0a3e KOMIUIEKCHOW BBIPAOOTKH TEIJIOBOM U AJIEK-
TPUUYECKOW PHEPTUH OOECIICUYMBAET B HACTOSIIECE BPeMsi OCHOBHYIO JIOJIIO TMOTPEOHOCTH B TEILIE
MPOMBIIUICHHOTO H JKWJIAIIHO-KOMMYHAJIBHOTO XO3SIICTBA, YMEHBIIAET pPacXoJ TOILIMBHO-
SHEPTETHYECKUX PECYPCOB, a TAKKE MaTEPUAILHBIX M TPYJOBBIX 3aTpaT B CHCTEMaX TEIUIOCHA0Xe-
HUS, IMEET YKOJIOTHYECKUE TIPEUMYIIECTBA.

OnHako npu MaKCUMaJbHOW LEHTpanu3anuu TermocHadxkeHus Ha TOLl mMoxHO BBIpado-
TaTh TOJBKO 25-30% Tpedyemoii 3neKTpuIecKoi sHeprun. PaboTa sxe KOHICHCAITMOHHBIX CTAHIIHHA
OTIpENIENSACTCSl YCIOBUSAMH BBIPAOOTKH 3JIEKTPOIHEPTHH, KOTOPYIO TEXHOJOTUYECKH M SKOHOMHU-
YeCKH BO3MOJKHO TI€pPe/IaBaTh Ha 3HAUMTENBHBIC PACCTOSIHHS. DTO JIelaeT ONarompusiTHBIM KOH-
HEHTPAIUIO OOJBITNX 3IEKTPUICCKIX MOIIHOCTEH M IMO3BOJSET OBICTPO HApalIMBaTh AJIEKTPO-
SHEPreTUYECKUN MOTEeHUUaN cTpaHsl. [[03TOMY B HAIMOHAJIBHOM IHEPreTHYECKOW CHUCTEME He-
o6xoaumo u nenecooopaszHo coueranne KOC u TOLI.

Amomnan rnexkmpocmanyus (A9C) o cBoei CyTH TaKkKe SBISIETCS TEIJIOBOHM 3JIEKTPO-
CTaHIIMEH U MMEET Ty K€ MPUHLIUIHAIbHYI0 cxeMy (puc. 2.1). OnxHako BMeCTO KOTJa, Ie CHKUTa-
eTCs OPraHMYeCKOe TOIUIMBO, MCIIONb3YyeTCs SJIEPHBIN peakTop. BHyTpusaepHas sHeprus npeBpa-
[IaeTCsl B TEIUIOBYIO DHEPTHIO Iapa, KOTopas
3aTeM - B MEXaHWYECKYI0 SHEPTHIO BPALICHHS
TypOOTreHeparopa U B 3JIEKTPUUYECKYIO SHEp-
ruro. Hammume TepMoaMHAMHYECKOTO IIMKIIA
Ha ADC orpannuuBaer KIIJ sToit cranuuu,
Kak ¥ OOBIYHBIX TETUIOBBIX cTaHmuid. Hemoc-
tatok ADC 3akiodyaeTcss TakXke B OTCYTCT-
BHHM MaHEBPEHHOCTH: ITyCK M OCTaHOB OJIOKOB
W arperaroB dTHX CTaHIMK TpeOyeT 3Ha4Yu-
TEJNBHBIX 3aTPAT BPEMEHHU U TPY/Ia.

3nauntensHo Ooisiee BeicokuM KIIJL 06-
nanaoT rugpodiaekrpocranuun (I'IC) BBu-
Iy OTCYTCTBHUSI Ha HHX T€PMOIMHAMHUUYECKOTO
ukiia (mpeoOpa3oBaHUs TEIUIOBOM SHEPIUU B
mexaHuueckyw). Ha [DC wucnonp3yercs
sHeprust pek. IlyreM cOOpyKCHHS TUIOTHHEI
CO3/IaeTCsl pa3HOCTh YPOBHEW BOMbI. Bona, me-
peTekas ¢ BepxHero ypoBHs (Obeda) Ha HUXK-
HUHA 1100 MO cHeuuanbHbIM TpyOam — Typ-
OMHHBIM TpyOoIpoBoAaM, JUOO IO BBIIOJ-
HEHHBIM B TeJe IUIOTUHBI KaHallaM, IpHoOpe-
TaeT OOJBIIYI0 CKOpOCTh. CTpys BOIBI TIO-
CTymaeT Jajee Ha JIONACTH THAPOTYPOWHEI.
PoTop rumpoTypOMHBI IPUBOAMTCS BO Bpallie-
HUE€ TOJI BO3JACUCTBHUEM ICHTPOOESKHOWU CHIIBI
ctpyu Boabl. Takum obpazom, Ha ['OC ocy-
[IECTBIISIETCS MpeoOpa3oBaHue:

Puc. 2.2. Cxema pycnosou I'9C:

1 naomuna; 2 3ameopwl; 5 maxcumanvHwlii ypo-
6eHb 6epxHe2o Oveda; 4 MUHUMATBLHBIL YPOBEHD
sepxne20 Ovegha; S euopasiuyeckutl NOOveMHux; 6
copoyoepaicugarowias pewemka, 1 euopoceHepa-
mop; 8 ecudpasnuueckas mypouna; 9 mMuHuManb-
HbLUL YposeHb Hudichezo Ovegha; 10  maxcumans-
Hbll NABOOKOBDII YPOBEHD.

MEXaHUIECCKAA JHECPTIUA BOAbI > AICKTPHUICCKAasA JHEPIrUsd BOAbI
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[Toaromy teopermuecku ux KII moxer gocturats 90%. Kpome Toro. 'DC sBisrorcst Ma-
HEBPEHHBIMU CTAaHIUSAMU, BpEMs IIycKa X arperaToB UCUUCISAETCS MUHYTAMHU.

3aMeTUM, YTO B SHEPrOCUCTEME JKEIATEIbHO UMETh COuemaHue pa3iuiHblx munog CmaHyui.
KoMmOunMpys ux XapakTepUCTUKH, MOKHO JOOUTHCS HAMITYYLIUX XapaKTEPUCTUK IHEPIOCUCTEMBI
B LI€JIOM, B TOM 4HcCJie HauOoubLIelH 3HEeprodpPeKTUBHOCTH.

2.2. T'a30TypOMHHBIE H APOra3oBble YCTAHOBKHU

Paccmorpennas cxema TOC siBisieTcss OCHOBHOM, B HEH HCIIOJIb3yeTCsl MaporeHepaTop, B
KOTOPOM BOJISIHOM Map ciyxuT HocutesneMm 3Heprur. Ha TOC Moryt ncmnolsib30BaThCs ra3oTyp-
ownnbie ycranoBku (I'TY). Illupokoe pacmpocTpaHeHHE ra30Bble TYpOMHBI MOJYYUIH HA
TPaHCIOPTE B KAUECTBE OCHOBHBIX 3JIEMEHTOB aBUAIIMOHHBIX JBUTATeNel, HA KeJIE3HOAOPOK-
HOM TPAHCIIOPTE - ra30TypOO0TOKOMOTHBBI.

B I'TY ¢ kauecmee padouezo mena ciayxucum cmecb npoOyKmOE8 C2OPAHUA MONIAUBA C
6030yXOM UAU HAZPEMblil 6030YX NPU DOIbULOM 0A6IEHUU U 6bICOKOI memnepamype.

B I'TY ocymecTBisitoTCs clieayromue mpeoopa3oBaHus:

TEeIJI0Bast KHHETHYeCKasi JHePTrus JJIeKTpUYecKast
JHepPrus > BpallleHus > JHeprus
ra3os poTopa TypOMHBbI

[To KOHCTPYKTHBHOMY HWCIIOJHEHUIO W MPHUHIUITY MPe0oOpa30oBaHUs SHEPTUH Ta30BBIC
TypOUHBI HE OTIMYAIOTCS OT MapOBbIX. DKOHOMUYHOCTh PaOOTHI ra30BbIX TYpOUH MPUMEPHO Ta-
Kas JKe, KaK M JIBUTaTeliell BHYTPEHHEr0 CTOPaHus, a P OYEHb BBICOKUX TEMIIepaTypax pabode-
ro Teja UX SKOHOMHYHOCTH BhImIe. ['a30Bbie TypOWHBI 00Jiee KOMIAKTHBI, Y€M MapOBBIE TYpOHHBI
W JIBUTATEJM BHYTPEHHETrO CrOpaHWs aHaIoTH4HOW MmomrHocTH. IIpm Mommuoctn 25-100 ThIC.
KBt KIIJI I'TY cocraBnsier 27-28%; KI1JL 3apyoexxusix koHcTpykiuid ['TY momuocteio 100
MBrT nmocturaer 31-32%. BakHeHWIuM MpeUMyIIeCTBOM Ta30BOW TYpOWHEI SIBJISETCS €€ BBICO-
Kasi MAaHEBPEHHOCTh. BpeMms 3amycka cocraBisgeT 1-1,5 mun. TOC ¢ ra3orypOMHHBIMH YCTaHOB-
KaMu OoJiee MaHEBPEHHA, YeM MapoTypOMHHAs, JIETKO MyCKAaeTCs, OCTAHABINBAETCS, PETYINPYET-
csi. DTO OYeHb IICHHO, KaK MBI YBHJIUM HWXKE, JJIs SKOHOMUYHOTO M HAJIEKHOTO (PYyHKIIHOHUPO-
BAaHHS SHEPreTHUECKUX cucTeM. [loka MOIIHOCTH WMEIOHIMXCS Ta30BBIX TypOMH B 5-8 pa3 MeHb-
me, yeM napoBeix. Hegocratok I'TY 3akiodaercs B TOM, 4TO ra3oBble TypOMHBI pabOTarOT, B OC-
HOBHOM, Ha KHJKOM BBICOKOCOPTHOM TOIUIMBE MJIM Ha ra3000pa3HOM (IPUPOIHBINA ra3; HCKYCCT-
BEHHBIH T'a3, MOJIydaeMblidl P 0COOOM CKMTAaHHH TBEPJbIX TOIUIKB). TeM He MeHee, aHaJIUTHYC-
CKHE€ WCCJIEIOBaHUS TMEPCIEKTUBHBIX HAIPABJICHHUIA PA3BUTHS MHUPOBOW SHEPTCTUKH HA3bIBAIOT
I'TY B uncne Hanbosiee MPOTPECCUBHBIX MpeoOpazoBareneil aHeprun X XI| Beka.

Ha puc. 2.3 npexacrasiena npuHnunuanbHas cxema TOC ¢ ra3oTypOMHHOW ycTaHOBKOW. B
Kamepy cropanusi 1 mojaercs KHAKOE WX ra3oo00pa3zHoe TOTUIMBO M BO3ayX. OOpa3zyromuecs B
HEll ra3el 2 BEICOKOTO AaBiieHus npu temnepatype 750-770°C nHampasmistoTcsi Ha pabodne jonar-
ku TypOunsl 3. TypOuna 3 Bpamaer

monnueo .
NIEKTPUICCKHUi TeHepaTop 4, BbIpa-
‘ L OaTHIBAIOIIUN AIEKTPUUECKYIO SHEp-
6030y | "12 TUI0, U KOMIIPECCOp S, CIyXKaIuit
u]
| o 7 — b IUTSL TIOIa9H TIOJT TABJICHHEM BO3yXa
ol [ 6 B kamepy cropanus. Ckarelii B
]

3 ¥ ~ Kommpeccope 5 Bo3myx 6 mepen mo-
8030YX .\L P 4 madeil B kamepy cropanus 1 momjor-
o 5 3 @ peBaeTcss B pereHeparope / OTMO-
_ N TaHHBIMU B TypOMHE TOPIOYHMMHU Ta-
© 8 : ) a 3amu 8. I[lojorpeB Bo3ayxa IO3BO-

b O0mMpabomaHHbIE 20PIOHUE 2a3b) g
e —r———————n—— JSeT TOBBICUTH  3()PEKTUBHOCTH

CKUTaHMS TOIJIMBA B KaMepe cropa-
HUSL.

Puc. 2.3. [lpunyunuanvnas cxema TOC ¢ eazomypounnoi
YCMAHOBKOU
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Jiig noBbIlIeHus: SKoHOMUYeckoi addexruBHOCTH Mcnosb3oBanus ['TY na TOC npumensior
[1apoTa30Bbl€ YCTAHOBKU — COBMEIICHUE Ta30TYpOMHHBIX U MapoTypOMHHBIX arperatoB. OHHU siB-
JISIOTCS BBICOKOMAHEBPEHHBIMU U CIIY>KaT ISl IOKPHITUS MIUKOBBIX HArPy30K B DHEPrOCUCTEME.

Jleno B ToM, yTo oTpaboranHble B ['TY ra3el UMeIOT BBICOKYIO TEMIIEpaTypy, 4TO Hebjaro-
npusaTHO ckaszpiBaeTcs Ha KII/| repmoaunamuueckoro nukia. CoBMeleHUe ra3o- U NapoTypOuH-
HBIX arperaToB Tak, YTO B HUX MPOUCXOJUT COBMECTHOE HUCIIOJIb30BAHUE TEIJIOBOM SHEPTUH, MOJTY-
9aeMOl MpH CKUTAHWH TOILUIMBA, 03BoJIsgeT Ha 8-10% moBBICHTH B 11EJIOM 3KOHOMHUYHOCTH yCTa-
HOBKH, TTOJyYHBIIEH HA3BaHHUE MApOra30BOH, U CHU3UTh C€ CTOMMOCTH Ha 25%.

[TaporazoBas ycTaHOBKa SIBJISIETCSI OMHApHOMH, TaK KakK B HEMl MCIOJIb3YIOTCS JiBa pabo4uX Te-
na: map u ra3. [Ipunnunuansaas cxema TOC ¢ mapora3oBoil yCTaHOBKOH NpuBeieHa Ha puc. 2.4.
Ha neit o6o3Hauensl: 1 — maporenepatop, 2 — koMripeccop, 3 —ra3opas TypOuHa. 4 — renepartop, S5
— mapoBasi TypOuHa, 6 — KOHACHcaTop, 7/ — HAacoc, 8 — 3KoOHOMaii3ep. DKOHOMaM3ep MO3BOJISIET OT-
paboTaHHBIE€ B TypOMHE T'a3bl UCIIOJIB30BATh JJIS [I0I0OTPEBA MUTATENLHON BOJIbI, YTO AACT BO3MOXK-
HOCTh YMEHBHINTH pacxo] TotumBa U moBeicuTh KIIJ no 44%. Ha puc. 2.5 npencrapieHa eme
oaHa Bo3MoxxHas cxema TOC ¢ mapora3zoBoil yCTaHOBKOH — ¢ BBIOPOCOM OTpaOOTaHHBIX I'a3oB B
apoBOii KoTel. 31ech 8 - KaMepa CropaHusl.

nay nap
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(kordexcam) [ | 2338 650.700.°C 4 r”"_- C ao3dyx g
—] 1 @ ‘f‘iﬂ 1
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Puc. 2.4 Ipunyunuanvnas cxema TOC ¢ Puc.2.5. Cxema TOC ¢ napozazoeoii ycmanoexoii ¢

napo2asoeou yCmaHo8Koll, 8b1OpOCOM
ompabomanHblX 2a308 8 NAPOBOU KOMmell.

2.3. I'padpukn Harpy3Ku

[Ipou3BOACTBO IMEKTPUUECKON M TEIUIOBOM IHEPTHH Ha SIEKTPOCTAHIMAX U MX MOTpedie-
HUE Pa3JIU4YHBIMU I10JH30BATESIMU - MPOLIECCHl B3aUMOCBSI3aHHbBIE. B cuny ¢usuueckux 3akoHo-
MepHocmel MOWHOCMb nompeoOieHus dHep-
A Ul 8 KaKou-1ubo MOMeHmM 8peMeHU 00IHCHA
Obimb pasna 2eHepupyemou mowHocmu. B
ATOM 3aKII0YAETCs 0COOCHHOCTh YHEpreTHUe-
CKOro mpowusBojcTBa. K cokaneHuro, OTCyrcT-
BYIOT BO3MOKHOCTH CKJIQJUPOBAHUS 3JIEKTPU-
YECKOW M TeIUIOBOW 3Hepruu. IIpaktudeckoe
MIPUMEHEHUE M3BECTHBIX CIIOCOOOB aKKyMYJIH-
poBaHusl (HAKOIJICHHS) pAa3JIMYHBIX —BHJIOB

SHEPruu BechbMa 3aTPyIHUTEIBHO,
B To xe Bpems paboTa OTAEIbHBIX HpH-
€MHHUKOB 3JIEKTPUYECKON M TEIIOBOM SHEPTUU
{y HEpaBHOMEpPHa M CyMMAapHOe NOTpeOieHue

e = DHEPIruH TaK)KE HEpaBHOMEPHO.

0 4 4 = G829 24 [Totpeburento TpedyeTcs IJIEKTPOIHEP-
Puc. 2.6 Ilpumepnbiii epagux nompebnenus  pyy JTHEM OOJIbIIIe, YeM HOYbIO B pabounii IeHb
9leKmpOSHepeuu 6 medenue HeJeHn OOJIbIIE, YeM B CyOOOTY U BOCKpPECEHKE,
SUMHUX CYMOK 8 BOIbULOM 20pODe. 3UMOH Oosbliie, yeM jieToM. Pexxum motpebiie-
HUS DJICKTPUYECKONW WMIIM TEIUIOBOW PHEPTUM MOTPEOHTENeM: MPEeANpHUiTHEM, pPailOHOM, TOpPO-
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JI0OM, CTPAaHOM - U TEYEHHE ONIPEACICHHOI0 OTpe3Ka BPEMEHH. CYTOK, Mecslla, Tojia - oTpaxa-
eTCsl ¢ TIOMOINbI0 Tpaduka Harpy3ku. COOTBETCTBEHHO, pa3IiMuaB. CYyTOYHBIN, MECSYHBIH, TO-
NO0BOM rpaduKu Harpy3KH.

Urax, epagpux nazpy3xu — 3T0 3aBUCHMOCTH HOTPEOIAEMOM MOIIHOCTH OT BPEMEHH CYTOK,
Mecsina, rojga. ['paduku Harpy3Kd CYIIECTBEHHO OTIMYAIOTCS Ui BOCKPECHBIX M paboumx IHEH,
IUTS 3MMHHX ¥ JICTHUX MECSIEB W T.N. |’ paduKu HArpy3KH OTAENBHBIX MOTPEOUTENEH U B LEIOM
SHEPTOCUCTEMBI UMEIOT HEPABHOMEPHBIN XapaKTep.

Ha puc 2.6 npencraBieH npuMepHbIi rpaduk MOTPeOIeHUs JIEKTPUUECKON YJHEPTUU B Te-
YeHHEe 3UMHUX CYTOK B 00JIBIIOM ropoje. Bel BunuTe 1Ba XapakTepHBIX MUKa: yTpoM, B 8-9 ua-
coB (moabeMm Jrojiel U Hayano pabouero aHs) U BeuepoM, B 18—19 yacoB (HacTyruieHHE TeM-
HOTBI M BO3BpAIIICHUE C pa0OThI) — U XapaKTePHbIA HOYHOM MPOBAJl HATPY3KH.

W3 rpaduxoB Harpy3ku OTHIENbHBIX MOTpeOUTENEH CKIIaJpIBaeTCs CyMMapHbId rpaduk mo-
tpebirenust uist sHeprocucteMbl (DC) cTpaHbl, Tak Ha3bIBacMas HAIMOHAbHAS KPUBAs HArPy3KH.
3anaua OC coctouT B oOecrieueHUH Toro rpaguka. KoamuectBo ayieKTpocTaHIUi B JHEPrOCUCTe-
Me CTpaHbl, UX YCTAaHOBJIEHHAS MOIIHOCTH OTPEACISIOTCS OTHOCHTEIBHO HEMPOJIO0JDKUTEIEHBIM
MaKCUMyMOM HallMOHAJIBHON KPUBOW HArpy3Kd. DTO MPUBOAMT K HEJIOHMCIIOIB30BAHUIO 000PyI0-
BaHUS, yJOPOKAaHUIO IHEPTOCUCTEM, POCTY CEOECTOMMOCTH BHIPa0aThIBAEMOM AIIEKTPOIHEPTUH.

OTcroza BBISBISIFOTCS] BAKHEHIIHE TSN SHEPTe€THIECKOTO MEHEPKMEHTA:

—obecneuenue cpaguxos nazpy3Ku,

— GbIPAGHUGAHUE HAUUOHAILHOU KPUBOILl HAZPY3KU.

bonee poBHas popma HaUMOHANBHOW KPUBOM HArpy3ku o3HauaeT Oosiee 3pPeKTUBHOE HC-
M10JIb30BaHUE PHEPreTUUECKUX PECYPCOB B MacliTabax Bcel CTpaHbl, U, Cl€A0BaTEIbHO, OoJiee yc-
MEHIHYIO Pealn3alliio SHeprocoeperarwuero NoTeHuaa.

Obecneuumsv epagux Haepy3ku 03HAYAET OPraHU30BaTh OeCrepeOOWHYI0 MOoaady 3JEKTPO-
SHEPTUH B Yachl MAaKCUMAIIbHOTO MOTPEOICHUS TPHU JePHUINTE MOIIHOCTH B SHEPrOCHUCTEME, a B
9achl MUHHMYyMa IMOTPEOJICHHUS SHEPTrHH He AOIMYCKAaTh PasTpy3KHM TOH YacTH TEHEPUPYIOLIETO
000pyIOBaHMUS.

B npoMBIIIIeHHO pa3BUTHIX CTpaHax OoJbIIas HacTh AMEKTpodHeprun, okosio 80%, Beipada-
teiBaeTcst Ha TOC, s KOTOPBIX HanboJee KelaTelIeH paBHOMEpHBIN rpaduk Harpy3ku. Ha arpe-
rarax 3TUX CTAHIWKA HEBBITOJHO IMPOW3BOIHMTH PETyIUpOBaHUE MOMIHOCTH. OOBIYHBIC TTAPOBBIC
KOTJIBI U TYpOMHBI TEIUIOBBIX CTAHIMI JOMyCKaroT n3MeHeHne Harpy3ku Ha 10-15%. Ilepuonnye-
CKHe BKIIOUEHUS H OTKiIFoUeHHsT TOC He TO3BOJIIOT PENINTh 3a7a9y PeryTupOBaHMS MOITHOCTH
13-3a 0OJIBIION MPOJODKUTEIBHOCTH (Yachl 3TUX mporeccoB). Padora kpymubix TOC B pe3ko me-
PEMEHHOM PEXHME HEXeJaTelbHa, TaK KaK MPUBOJUT K TIOBBIIIEHHOMY PacXoJy TOTUINBA, U3HOC-
TEIJIOCUJIOBOTO 000PY/IOBAaHUS U CHUKEHHUIO €ro HaJeKHOCTH. Ele 60jiee HexenaTenbHbl Iepe-
MeHHble pexxumbl 111 ADC. [Tostomy TOC u ADC paboTaioT B pexuMe Tak Ha3blBaeMbIX 0a30-
BBIX AJIEKTPOCTAHIUM, TOKPHIBAas HEU3MEHSIONIYIOCS IOCTOSHHYIO HAarpy3Ky SHEPTOCHUCTEMBHI,
T.¢. 0a30ByI0 YacTh rpaduka Harpys3ku (puc. 2.6).

Jeduut B MaHEBPEHHBIX MOIIHOCTSX, T.€. MIMKOBBIC U MOJYITUKOBBIE HATPY3KH YHEPTOCHC-
Tembl mokpbeiBatoTcs ['TY wim maporazoBeimu yetanoBkamu Ha TOC, TADC, I'DC, y KOTOPHIX Ha-
0Op IMOJHON MOUTHOCTH OT HYJIS MOYKHO NMPOM3BECTH 3a 1-2 MUHYTHI. PerynmupoBaHue MOIIHOCTH
I'DC mpousBoUTCS CIEAYIOMKUM 00pa30oM: KOrJa B CUCTeMe — mpoBajbl Harpy3ku, ' 9C paborator
C HE3HAYUTEJIbHOW MOIIHOCTHIO M BOJA 3aIOJIHAET BOJOXPAHWIIMUIIE, MPU 3TOM 3amacaercs dHep-
T'Hsl; C HACTYIUICHHEM IHKOB HAarpy3KH BKIIFOYAIOTCS arperatbl CTaHIIUM U BBIPA0aThIBACTCS dHEP-
rusi. HakoruieHne »HepruM B BOJOXpAHIIIMIIAX HA PAaBHUHHBIX peKaxX NMPUBOIHUT K 3aTOIJICHHUIO
OOIIMPHBIX TEPPUTOPHIA, UTO SBISETCS OTPUIATEIBHBIM dKOJOTHYecKHM (akTopoM. Llenecoobpas-
HO cTpouTenbcTBO 'DC Ha ObICTPBIX TOPHBIX PEKaX.

B Benapycu B Hacrtosiiiee BpeMsi OCYHIECTBIISIETCS MPOTPaMMa BOCCTAHOBIICHHS TIOCTPOECH-
HBIX B JIOBOCHHBIE TOJ6I MaTbIX [ DC, KOTOpHIE SIBISIOTCS IKOJIOTHUUECKA YHCTHIMH BO300HOBIISIC-
MBIMU UCTOYHUKAMU SHEPIuM U OyayT criocoOCTBOBAThH 0OECIeueHHI0 MaHEeBpeHHOCTH benopyc-
ckoit OC.

Pemenune 3agaun BeIpaBHUBAHMS HAIIMOHAIBHOW KPUBOW Harpy3Ku CBs3aHO C pa3paboT-
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KOM M peanu3anueil MOJUTUKU YINPABIEHUS] CIPOCOM Ha SHEPIHlo, T. €. YIPaBIEHUS dHEProrno-
TpebieHneM. YIpaBleHHE CIOPOCOM Ha HHEPrUI0 MOXKEM OCYHIECTBIISATHCS KakK COLHUAJIbHO-
SKOHOMUYECKUMH, TaAK U TEXHUUYECKUMU MEPOINPUITUIMU U CPEJICTBAMMU.

Becbma neiiCTBEHHBIM 3KOHOMHMYECKUM HHCTPYMEHTOM SBIISIIOTCS AU depeHIupoBaH-
Hble Tapu®bl (IIEHbI) HA DJIEKTPUUYECKYI0 U TEIUIOBYIO SHEPTHIO. B MEPHO/bI MAKCHMYMOB Ha-
Ipy3KH Tapu@bl BbIIIE, YTO CTUMYJIUPYET MOTPeOUTENEH K MepecTpoiike paboThl C LEIbI0 YMEHb-
LIEeHHUs] TOTpeOJIeHUs B Yachl MaKCUMyMa Harpy3ku 3HeprocucreMmsl. B manpHelimem Oynyt pac-
CMOTPEHBI U JAPYrue dKOHOMHUYECKHE MeXaHU3Mbl obOecrnedueHus: 3h(HEKTUBHOCTH SHEPTOMOTPEO-
JICHUS.

O} ¢dexTUBHON TEXHUUECKOM Mepoil BhIpaBHUBAHUS T'paUKOB HATPY30K CIYKHUT aKK)-
MYIUposanue pasiuiuHbvlx 6u006 sHepauu. Vlnes 3akiarodaercs B TOM, YTO B 4achl IpoBajia Ha-
IPY3KH CleAyeT 3amacarh 3J1eKTPOIHEPruio, a B yachl MaKCUMyMa - MCIOJIb30BaTh ce. [Ipencras-
JSeT 3HAUUTENbHBIM MHTEpEC MJes TaK Ha3blBAEMOT0 BCTPEYHOTO PETyJIMPOBAHUS peXUMa I0-
TpeOaeHus 1 crocoObl ee MPaKTUYecKoro ocyuiecTBiaeHus. CyTb €€ COCTOUT B TOM, YTOObI CTUMY-
JUPOBATh MOTPEOUTEINI K MAaKCUMAJIbHOMY MOTpedieHnto B yackl MUHUMYMa OC U K MUHUMaJlb-
HOMY MOTpeOIeHuIo B yackl Makcumyma JC.

2.4. CucreMbl aKKYMYJIMPOBAHHS JHEPTUH
2.4.1. MexaHu4ecKHe CHCTeMbI aKKYMYJHPOBAHUS YHEPTr Ul
K HUM OTHOCSIT: THIPO- U Ta30aKKYMYJIUPYIOIINE CTAHIINHM, MaXxOBbIE KoJieca.
HeGonpmme pexu, Kaknx MHOTO B bemapycu, MaopuroAHbl JUTst peTyJINPOBaHUS MOIITHOCTH
B DHEPrOCHUCTEME, TaK KaK OHU HE YCIEBAIOT 3aIOJHHUTH BOJOHM BOJIOXpAHHIIMINE. 3a/1aqy CHATHUS
MUKOB HAarpy3kd MOTYT IMOMOYb pelinTh rujapoakkymysupyromue craniuu (TADC). [MpuHimnu-
anpHas cxema ['ADC nmana Ha puc. 2.7. Koraa anekrpudeckas Harpy3ka B 9C MHHHMaIIbHA, BOJIA U3
HIDKHETO BOJIOXPAaHWIIUIIA MTEPEKAYNBACTCS B BEPXHEE, IIPU ATOM TOTPEOIAETCS AIEKTPOIHEPTHS U3
cucremsl, T.e. [ADC paboTaeT B ABHTaTeILHOM pekuMe. B pexxume HENpOJ0IDKUTENBHBIX IIHKOB -
MakcuMymoB Harpy3ku ['ADC pabGoraer B reHEpaTOPHOM PEXKUME M, PACXOJys 3alMaceHHYIO B
BEPXHEM BOJOXpaHWIMILE BOAY, BblAAcT aiekTposHepruto B OC. Penved benapycu ornuuaercs
HAIMYMEM ECTECTBEHHBIX IEepenajoB MECTHOCTH, YTO MO3BOJSIET COOPYXAaTh CTAHIIMH C HEOOJb-
M HariopoM 80-110 m. [l benopycckoit SHEprocuCTeMbl XapaKTepeH 3HAUYNTENbHBINA TeDUIUT
MaHEBPEHHOU MOILHOCTH, 0ATOMY coopyxeHne I'”ADC Obuio Obl BecbMa MOJIE3HO.
73 ITepBrie 'ADC B Havasie XX B uMe-
' mu KITJ #e Beimme 40%, y coBpeMEHHBIX
ero 3Hauenue pocruraer 70-75%. Ha puc.
-2 2.8 mpencraBiIeHBl BO3MOXHBIE KOMIIO-
HOBKH THJIPOAKKYMYJIUPYIOIINX CTaHIIUH.
Ha nepsbix 'ADC ans BeIpaOOTKH 3€K-
TPOSHEPTHH HCIOJIB30BATN TypOuHbsl T U

B rrrrirs

BepXHHE Dacceds

1-

£+ EONGEOR 3 4 renepartopsl I, a Ui NMEPEKAUYKH BOIBI B
" . e >

3- apanme FTADC 7 T Y 8 P ' A p A

4. HHMHHE OacceilH BEpXHUN 0AaCCEWH — DIEKTPUUYECKHUE JIBH-

AECLATErE7SY raremm J un macocet H. Takue craniumn

Puc. 2.7. Ilpunyunuanvnas cxema I'A9C. HasBamu 4-mammuaeive (puc. 2.8a). Co-
KpallleHHE YKclia MaIIMH CYIIECTBEHHO CHUKaeT cTouMocTh ['TADC M OTKpbIBaeT HepCreKTUBbBI
g ux npuMenenus. OObevHeHne GYHKINNA TeHepaTopa U JIBUraTelis B OJJHOW MallluHe MPUBEI0
K 3-MalMHHOH KoMMoHOBKe ctanimid (puc. 2.86). TADC cramu oco6eHHO 3(pHEeKTHBHBIME MOCTE
MOSIBJICHHSI 0OPATUMBIX THAPOTYPOUH, BBINOIHSIIOMMX (YHKIUU U TypOWH, 1 HAacocoB (puc. 2.88).
KonmdecTBo MamvH Ha CTaHIIMK B 9TOM CIIydae COKpAIIAeTCs 10 JBYX, OJHAKO MPH 2-MallnHHON
koMroHoBke KII/] 6onee HU3KUI B CBSI3U C ONPECIIEHHBIMU TPYIHOCTSIMU TEXHUYECKOTO XapaKTe-
pa. Becbma mepcnekTuBHO coueTaHue B 3Hepreruyeckoil cucreme I'’ADC U BETPOBBIX AJIEKTPO-
CTaHI M.

Wnest coxpaHsATh 3allaCEHHYIO paHEe SHEPTUI0 B BUJI€ MEXAaHUUYECKOW SHEPTUU CKAThIX ra30B
HE HOBa M HAacUUTHIBaeT yxke 0kojo 40 jer. OmHAaKo ce pealbHOE BOIUIOMICHHE TPEOYEeT PEeIICHUS
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MHOTHX TE€XHUYEeCKHX MpoOieM. [IpuHuun paboTsl BO3yX0aKKyMYyJIUPYIOLIEH CTAaHIIMU COCTOUT B
CIIEJIyIOIIEM: «BHEMHUKOBAsI» deKTpruueckas sHeprus DC UCIOIb3yeTcs Uisl IPUBOAA KOMIIPECCO-
pa, HarHETAOIIEro IO/ JAaBJICHUEM BO3IYX B MOJ3EMHYIO HOJOCTh (€CTECTBEHHAs Iemiepa, 3a-
OpoILIeHHAs MIaxTa MM CIICNHAIBHO CO3JaHHAs IOJIOCTD); KOrja TpeOyeTcsl HCI0Ib30BaTh 3ara-
CEHHYIO DHEPIHio, BO3yX M0J AaBiieHueM Hampasiserca Ha ['TY, BeipabaTbIBaollyl0 3JI€KTpHYe-
CKYIO SHEPryI0 U OTAamoIyto ee B ceTb DC B mepuoj nuka Harpy3ku. B 'epmanun nmeercst onbIT
AKCIUTyaTauuu noao0Ho anekrpoctanuuu. KIIJ[ Bo3ayxoakkyMyiaupyroleil cTaHIuu Ipu Cero-
THSIITHEM YPOBHE TEXHHKH MOXET cocTaBisTh 70%.

Cynepmaxosux — 3T0 Max0BO€ KOJIECO, KOTOPOE MOKHO Pa3rOHATH 10 OYEHb BBICOKON CKO-
pocTu BpalieHus, He 00siCh €ro pa3phiBa. 3amnacaeMasi UM HEpTHsl — 3TO KHHETHYECKasi SHeprus
BpalIEHUsI caMoro KoJieca. MaxoBUK COEIUHEH C BAJIOM I'€HEepaTopa U MOMEILIEH B repMeTHY-
HBbI KOpHyc, IJ€ AJi YMEHbIIEHUS MOTEpPh OT TPEHUs MOJAJIEPKUBAETCS BaKyyM. Y CTPOHCTBO
paboTaer Kak reHepaTop, KOrja Bo3pacraer norpedienue sHepruu B OC, U KakK 2JEKTPOBUTa-
TeJNb, KOI/Ia dHEPTHUI0 1el1ecoo0pa3sHo akKyMmyaupoBaTh. K mpeuMyinecTtBaM MaxOBUKOB KakK ak-
KyMyJISITOpOB MOkHO oTHecTH Bbicokuit KITJ[ (80-90%), OecuiyMHOCTH pabOThI, OTCYTCTBHE
3arpsi3HEHUs OKpYyKaroulel cpeibl, ObICTPOTY 3apsAIKM U BO3MOXKHOCTb Pa3MEIEHUs HEOCPEa-
CTBEHHO BONM3M MOTpeOutens. Hedoocmamkamu SBISAIOTCA TPYIHOCTh OOECIIEUEHUs BBICOKOH
CTENEHU KOHIICHTPALUN SHEPTUH, HEOOXOJUMOCTh pPa3roHa MaXxOBHKa, 3HAYUTEIbHAsI CTOUMOCTh
YCTpOMCTBA U JKECTKHE TpeOoBaHUs K MaTepHaly MaxXxOBOTO KoOJeca 10 IPOYHOCTHBIM Xapak-
TEpUCTHKAM HU3-3a OMACHOCTHU pa3pylIEHUs MPHU BBICOKUX CKOpocTsX. Pa3pabarbiBaroTcss mexa-
HHUYECKHE CHCTEMBl aKKyMYJUpPOBAaHMSI SHEPruu Ha 0aze MaxoBBIX KOJEC I TPAaHCHOPTHBIX
cucrteM. B wactHocTH, cOo31aHBI 00Pa3BI TOPOJACKHX aBTOOYCOB.

l 2.4.2. DaekTpuYecKHe CUCTEMbI AKKY-

T —@ MYJIHPOBaHUA
K snexmpuueckum cumemam omuocam
3EKTPOCTATUYECKUE U UHIYKTUBHBIE CUCTEMBI.
af AnekTpocTarndeckas cucrema (puc. 2.9) — em-
KOCTHBIW HAKOIHUTENb MPUHIUIHAIBHO IPEICTaBIIs-
€T co0O 9aekmpuyeckuti KOHOeHcamop, MOMEIEH-
T | o HBIM B BakyyM. [lpy noakiroueHun ero K BHEHITHEMY
UCTOYHHMKY TOKa OCYLIECTBIIETCS 3apsiia KOHJEHCca-
- Topa Onarojapsi OPHEHTAlMM, CMEIIECHUIO IUIIOJEeH
IUAIEKTPUKAa U CO3JaHHMI0 Pa3HOCTH IOTEHILUAJIOB
9 MEXAY IUTACTUHAMU KOHJIEHCaTopa. DHEeprusi akky-

MyJupyercss B (pOpMe SHEPruH OJJTHOPOJHOIO HJIEK-
TPUUYECKOTO MOJIs1 KOoHAeHcaTopa. Ilocie oTkimrode-

X -

Puc. 2.8. Komnonosku I'ADC. Y Y
HUSI BHEIIHETO0 MCTOYHHMKA KOHICHCATOpP OC- |
TACTCs 3apPSDKCHHBIM B TCUCHHE 3HAYMTEIBHO- —
ro BpemeHu. CKOpPOCTh YTEUKHU 3apsijia orpe- e
JCNSETCSl COCTOSIHMEM M30Jisiiuu [Ipu 3aMbi- [ —
KaHWU KOHJIEHCATOpa Ha MOTpeOWTEeNs 3ara- T
CeHHasl DSHEPrus BBIAACTCS BO BHEUIHIOK
AIIEKTPUYECKYIO IICTIb.

WunyktuBHas cuctema (puc. 2.10) koH-
CTPYKTHUBHO TMPEICTABJISACTCS KaTyIIKOW HWH-
IYKTUBHOCTH (COJICHOHMJIOM) C TIOJBIM Cep-
neunukoM. [Ipu mojcoequHeHHH €€ K BHEI-
HEMY MCTOYHHKY B LIEIH MPOTEKAET MOCTOSIHHBINA TOK, CO3/AIOIINI BHYTPH M BOKPYI KaTYIIKHU I10-
CTOSTHHO€ MarHUTHOE TOJIe. DIIEKTPUYECKasi SHEPIr sl aKKyMYJIUPYETCsl B BUJIC SHEPIHH MAarHUTHO-

|
e | | —e—— |-

Puc. 2.9 Ilpunyun oelicmsust emkocmuo2o HaxKo-
numeins SHepaul.
E — nanpsscennocme snekmpuueckozo nois,;
* ( — anekmpuuecKkuil 3apso Ha 0OKIAOKAX KOH-
deHcamopa.
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o MOoJsl.

[Tocne oTK/IIOUYEHUS BHEUIHET0 MCTOYHHMKA MAarHUTHOE IOJIE MCUE3aeT, a HAKOIUIEHHAs! dHep-
I'Usl IOCTYMAaeT 00paTHO B 3JEKTPUYECKYIO 1enb. OObIUHbIE KAaTYIIKU UMHAYKTUBHOCTH KaK HaKo-
MUTENN SHEPTUH MPAKTUYECKOI0 3HAYEHUSI UMETh HE MOTYT B CHJIYy HECIIOCOOHOCTH UX COXPAHSTh
SHEPrUI0 CKOJIbKO-HUOYIb AnuTenbHOe Bpems. [IpakTudyeckuil MHTEpeC MpeACTaBisiOT CBEPXIIPO-
BOJSIIIME KATYIIKU MHAYKTUBHOCTH C KPHOTEH-
HOM CHCTEMOM OXJIaKJE€HHUs, UMEIOLIUe aKTHUB-
HOE€ COINPOTHUBJIIEHUE PABHOE HYNII M MOTYIIHE
COXpaHATh HAKOIUICHHYIO SHEPrui0 B TEUCHHUE
10-12 gacoB. OgHAKO TaKWe CHCTEMBI JOCTATOY-
HO JOpPOTH.

WHyKTUBHBIE U €MKOCTHBbIE HAKOIUTEIU
MOTYT TOJAKIIOUAThCA YEpPe3 BBINPIMUTEIN K A
JJIEKTpUUECKON ceTu mnepeMeHHoro Ttoka. Ha |
CETOMHSAIIHUN ~JIeHb KOHCTPYKIUU monoOHbx  Puc. 2.10. Ilpunyun oeticmeus unoyKmueHo2o
HaKONUTEJIeH, UMEIOIIUX yIO0BJIETBOPUTEIIbHBIE HaKOnumeJs IHepeuu.
MPOMBILIJIEHHbIE XapAKTEPUCTUKH, TOKA HE CO3/IaHO.

2.4.3. XuMHYeCKHEe CUCTEeMbl AKKYMYJIHPOBAHUSA IHEPTUH
XUMHYECKHE CHCTEMBI AKKYMYJIHUPOBaHUA SHEPIrur mpeArnojararoT HaKOINICHUEC XUMHYC-
CKOM Hepruu B (popme 3HEpPruM CBSI3U AJIEKTPOHOB C sSJI[paMU B aTOMax WUJIU CBS3H aTOMOB B MO-
nekynax. [Ippmep XMMHUYECKOTO MEXaHW3Ma aKKyMYJWPOBAHMS SHEPIHM - PEAKLMs, ITPOUCXOs-
1ast y 9JIeKTPOJIOB SJIEKTPUICCKUX OaTapei - SIeKTPOXUMUYECKUX aKKyM YIS TOPOB.
Onexrpuueckas Oarapes - KOMOMHAIMs BKJIFOYEHHBIX MapajuIEIbHO WM IOCIEN0BATEIbHO
IBYX U 0oJiee AJIEKTPOXUMHUYECKUX 3JIeMEeHTOB. barapes 3apsaeTcss myTeM MUTAaHUS DJIEKTpUUe-
CKOM dHeprueil OT BHEUIHEro UCTOYHHUKA, KOTOpas B AJIEKTPOXMMHYECKUX dJIEMEHTax Mpeoldpasy-
€TCsl B XUMUYECKYI0 SHepruto. [Ipu noaxiroueHun dMeKTpruuecKkoil 0aTaper Ha BHEUIHIO Harpys-
Ky (moTpeOuTeNsl) OHA CHOBA BBIJACT AJICKTPHUCCKYIO 3HEpruio. Takum 00pa3oM, dJIEKTPOXUMHU-
YEeCKUIl aKKyMyJISITOp paboTaeT B pexume «3apsia-paspsia». CoBpeMeHHbIe KOHCTPYKIUHU 3JIEKTPO-
XUMHUYECKHX aKKyMYJISITOPOB HE YAOBJIETBOPAIOT HU TPeOOBAaHUSAM LEHTPAIU30BAHHOIO IPO-
HU3BOJACTBA BJIGKTpH‘IGCKOfI OHCPIruuv, HU HCIIOJb30BAaHUIO ‘B  TPAHCIIOPTHBIX CPEACTBAX. HaXOI[ﬂT
IIPUMEHEHUE B OCHOBHOM CBUHYOB0-KUCIIOMHbIE AKKYMYAAMOpbl AJIS 3allyCKa IBUTATECIECH BHYT-
PEHHETO CTOpaHMus, MPEXKE BCETO B aBTOMOOMIISAX.
[IpuHuMnuanbpHass cxema »JIeK-

= TPOXUMHUYECKOTO 3JIEMEHTa MOKa3aHa

+ = Ha puc. 2.11.°B snexrpomut — cmabo

b 'F=E Bt - Phil; KOHI[CHTPUPOBAHHYIO CEPHYIO KUCTIO-

B & il - my H2SO,4 morpyxeHbl aHO U3 TIOPHUC-

& & Toro cBuHIA Pb, cnyxammii Torumsom

U OTHAIOIIMIA AJICKTPOHBI, U KATOX -

. A i HA0Op CETOK, 3aroJHEHHbBIE nepexu-
A_}‘;‘_'{.{.é r—_— A+o— A cvo ceunya PbO,, Ha KOTOPOM TIpouc-
. - XOJUT BOCCTaHOBJICHHE (TOTJIOMIEHHUE)

JACKTPOAHT 3JIEKTPOHOB C BEILIECTBOM-

Puc. 2.11.. Ilpunyunuanvnas cxema oaex- OKUCIUTEICM. Peakmnu, mporekaro-
MPOXUMULECKO20 dAeMenma. M€ B DJICKTPOXHUMHYECKOM 3JIEMEHTE

B pPEXHUME paspsaa IPU MOAKIIOUYCHUU
Ha BHEIIHIOIO HAarpy3Ky, UMEIOT BUJI:
e Ha anoze - Pb -2e + SO, 2 = Pb SOy,
« Ha katoze - PhO; + 2e + 4H" + SO42 = PbSO4 + 2H,0.
AxkymyssiTop paboTaeT, moka 00a 3J1eKTpoaa He MOKporoTes cyibdaTom cBunna PDSO,.
BoccranoBieHne akKyMyssiTOpa OCYIIECTBIISICTCS €T0 3apsAKON MyTeM TOIKITIOYCHUsT K BHEIIHE-
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MY UCTOYHMKY HaIPSKEHUS.

CBHMHIIOBO-KHUCIIOTHBIE aKKYMYJISITOPBI TSKENbI, TPOMO3AKH, 001a/1al0T HU3KOH MOIIHOCTBIO
Ha €IMHUILY MacChl U TEHEPUPYIOT MaJI0€ KOJIMYECTBO SHEPTUU Ha €IMHHUIlY Macchl. [lepcrniexTus-
HBIMU CUUTAIOTCSl TaK Ha3bIBAEMBIE MONIUGHBLE DNIeMEeHMbl, KOTOpble OyIyT pacCMOTpPEHBI Jalee.
OHHM KOMIAKTHBI, IPOCTHI B AKCIUTYaTAllUU U HE 3arPA3HSIIOT OKPYKAIOLIYIO Cpey.

2.4.4. AKKyMYJIAAITOPBI TeNJI0BOIi JHEPTUH.

Pa3znuuaroT nBe rpymmel yCTPONUCTB HAKOIUIEHUS TEIJIOBOM SHEPTHUU.

B nepBoii rpymnie npoucxoauT aKKyMYJIUPOBAaHHUE SIBHOW TEIUIOTHI. Ee HakamuimBaHue ocy-
HIECTBJIAETCS IyTeM HarpeBaHusl pabodero Tejaa akKyMyssiTopa — OOJIbIION Macchl KaKOro-amdo
BELECTBA, TEPMUUYECKH U30JIMPOBAHHOTO OT BHEWIHEN cpeabl. TOT e NPUHLMIT IPUMEHSIeTCS s
HAKOIUIGHHUS XO0JIOJA: pe3epByap ¢ pabOyuM TEJIOM OXJIAXJAETCS C MOMOIIbIO XOJOAUIBHOMN yc-
TaHOBKH B HOYHOE BpeMs, BO BpeMs IpOBaJia Harpy3Ku SHEProCUCTEMBI.

Bo BTOpOI#i rpyniie yCTpOMCTB HAKOIUIEHUE TEIJIOBOW SHEPTUM MPOUCXOAUT ITYTEM aKKyMYy-
JIMPOBAHUS CKPHITON TEIUIOTHI. DTO OCYILECTBISIETCS B pe3yabTaTe Iepexo a padoyero tena u3 oj-
HOTO arperaTHOro COCTOSIHUSI B IPYrO€: U3 TBEPJOTO B XKHUAKOE, U3 KUAKOTO B HapooOpasHoe.

[lepenaua teria noTpeOUTENIO OT aKKyMYJISTOPOB NEPBOM I'PYIIIBI MPOUCXOAUT 3a CUET OX-
JaxJieHus: paboyero Teia U MOHMWKEHUS ero TeMIepaTyphl, a OT aKKyMYJISTOPOB BTOPOM I'pyHIIbl —
IIyTEM BO3BpalleHHsl paboyero Tejaa B IEPBOHAUYAILHOE arperaTHOE COCTOsIHUE.

AKKYMyJATOPBI SIBHOU TEIIOTHI IPUMEHSIOTCS B CUCTEMaxX MPOU3BOJICTBA 3JIEKTPOIHEPTHUH,
B TOM YHCJI€ Ha COJHEUYHBIX AJIEKTPOCTAHIMIX. AKKYMYJISTOPbI CKPBITON TEIUIOTHI - JUIS MUTAHUS
noTpeduTeNneil KOMMYHAIIBHO-OBITOBOTO CEKTOPa (UWUPOKO NPUMEHAIOMCA 8 CONHEYHbIX OMONU-
menbHbIX yemanoexax acunoco cekmopa CIIIA), chepsl 00CTyKUBAHHUS.

2.5. MeToapl U nepcneKTHBLI MPSIMOro Npeodpa3oBaHus IHEPTHH

Ha cmeHy TpaauumoHHBIM crioco0aM mpeoOpa3oBaHus YSHEPTHH HEU30€KHO MPHUIYT KadecT-
BEHHO HOBBIE, 00Jiee COBEPILIEHHbIE, B IEPBYIO OYEPE/Ib, CIIOCOOBI HEMOCPEACTBEHHOTO MU MpS-
MOTO MpeoOpa3oBaHus TEIJIO BOM, SAEpHOM, CBETOBOM U XUMUYECKOIN 3HEPTUU B DJIEKTPUUECKYIO
SHEPrUI0

Crioco0pbI mMpAMOTo MpeoOpa3oBaHUsl PA3IUYHBIX BUJIOB DHEPTHH B AJICKTPUUYECKYIO OCHOBBI-
BaIOTCA HAa (PU3UKO-XMMUYECKUX SIBJICHUSAX U 3P (DeKTax OTKPBITHIX yueHbIMH. [loka 3TH crocoObl
HE KOHKYPEHTOCHOCOOHBI C TPaJULMOHHBIMM CHOCOOAMH IPOU3BOACTBA AIIEKTPOIHEPTUHU, HC-
M10JIb3YEMbIMHU B OOJIBILION SHEPreTUKE.

OpHaKo yXe CerojiHs NpsAMOE MOJYYEHHE 3JIEKTPOIHEPTUU IIMPOKO MPUMEHSETCS B aBTO-
HOMHBIX HCTOYHHKAX dHEPruu HEOOJIbIION MOIIHOCTH, /Ui KOTOPBIX MMOKa3aTeIM SKOHOMUYHOCTHU
paboThl HE UMEIOT PEIAIOIIEero 3HaUeHusl, a BaXKHbI Ha/IKHOCTh PabOThl, KOMIAKTHOCTh, y100-
CTBO 00CHyXHBaHUS, HEOOJbIION Bec. Takue MCTOUHMKHM SHEPTrUU HCIOJIB3YIOTCS B CHCTEMax
cbopa nHpOpMaALMU B TPYIHOJOCTYIHBIX MeCTaX 3€MJIM U B MEKIJIaHETHOM IIPOCTPAHCTBE,
Ha KOCMMYECKHUX anmnaparax, caMoJieTax, cyJaax U T. II.

PaznmuaroT usndeckne m XUMUYECKHE UCTOYHUKHU dJIeKTpUUeckor sHeprun. K usudecknm
UCTOYHUKAM OTHOCSITCS MEpMOINIeKMPOHHble 2eHepamopbl, Gomosnekmpuieckue bamapeu,
MepMOIMUCCUOHHbIE npeobpazosamenu. B XUMHUYECKUX HCTOYHHMKAX, HallpuMep, rajibBaHUYe-
CKUX 3JIEMEHTaX, aKKyMYJISITOpax, 3J1eKTPOXUMUUYECKUX TeHepaTopax U T.II., UCIOJIb3YETCs SHEp-
I'Usl OKUCJIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIUN XUMUUYECKUX PEareHTOB.

2.5.1. IlpeoOpa3oBaHue TeNJIOBOH YHEPTHH B YJIEKTPHUYECKYIO

N3BecTHBIE CIOCOOBI MPSIMOTO IMPEeoOpa3oBaHUsl TEIUIOBOW SHEPTUU B DIEKTPUUYECKYIO
MOApa3/IEeNAI0TCs Ha TPU BUJIA!

* MarHUTOTUIPOJUHAMUYECKHUE,

* TEPMODJIEKTPHUECKHUE,

* TEPMO3MUCCHOHHBIE.
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MTI/l-memoo u MI/l-2enepamop. MarautoruipoAMHaMUYECKUNA CI0OCO0 MpsSMOro mnpeodpa-
30BaHUsl TEIJIOBOM 3HEPrUM B AJIEKTPUYECKYIO SIBJISETCS Haubosee pa3paOOTaHHBIM JUIs MTOJIy4YEHUs
OOJIBIITUX KOJIMYECTB DJIEKTPOIHEPTUH M JISKUT B ocHOBe MI'J[-reHeparopa, ONbITHBIE W OMBITHO-
IIPOMBIIIITIEHHBIE 00pa31pl KoToporo Obun co3aansl B CoBerckom Corose.

Cymnocts MI'JI-MeTo1a 3aKi1I04aeTcs B CIEYIOLIEM.

B pesynbTare coxuranusi OpraHn4eckoro TOIUIMBA, HalpUMEDp, IPUPOTHOTO Tra3a, 00pa3yroTcs
NpOAYKTHl cropanus. Vx temmnepatypa noimkaa ObiTh He HIke 2500 °C. Ilpum sToif Temmeparype
2a3 CMaHo8UMCs 2J1eKMpPONPOBOOHbIM, TIEPEXOIUT B IJIA3MEHHOE COCTOSIHME. JTO O3HAYaeT, YTO
MPOMCXOJUT ero noHu3anus. [1ma3Ma npu Takoi OTHOCUTENIBHO HU3KOW TeMIieparype (HHU3KOTeMITe-
patypHas 1ia3Ma) HOHU3UPOBaHa U yacmuyro. OHA COCTOUT HE TOJBKO U3 MPOJAYKTOB HOHHU3A-
LUU = AJIEKTPUYECKU 3apSKEHHBIX CBOOOIHBIX AJIEKTPOHOB U IMOJIOKUTEIBHO 3apsKEHHBIX HOHOB,
HO ¥ M3 COXPAHUBILUXCS LEJIBIMH, €llle HE MOJIBEPrUINXCcs MOHU3AMU MOJeKyd. /st Toro 4yTo6sbl
HU3KOTEMIIEpaTypHasi Iia3Ma IpOoIyKTOB CrOpaHHs UMejia JOCTAaTOUYHYIO 3JIEKTPOIPOBOJAHOCTh MPU
temriepatype-okojio 2500 °C, k Hell T00aBISAIOT MPUCAIKY - JICTKOMOHU3UPYIOIICECS BEIIeCTBO
(naTpwmit, kanwii wim ne3uit). Ee napel HOHU3UPYIOTCS TIpU 00Jiee HU3KOW TeMIleparype.

B ocnoBe pabotsr MI'JI-renepatopa nexut 3akoH Papanes 00 37IE€KTPOMAarHUTHOM HHJTYK-
MU B TIPOBOJIHMKE, JBIDKYIIEMCS B MarHUTHOM moJie, uaayuupyercs IAC. B MI'JI-reneparope
POJIb IBUKYIIETOCS MPOBOJHUKA BBINOJHAET ABMKYIIUICS MOTOK HU3KOTEMIIEPATYpPHOH IUIa3MBl,
T. €. IOTOK HOHU3UPOBAHHOTO TOKOMPOBOIsIIEro raza. Ha puc. 2.12 npuBepeHa NpuHIATHATEHAS
cxema MI'JI-reneparopa: MeXay IMOJ0CAMH ITOCTOSIHHOTO MAarHUTa PacIiOJIOKEH PaCIIUPSAIOMIUNCS
KaHaJl, Ha IPOTUBOIOJOXKHBIX CTEHKaX KOTOPOTO pa3MEIIEHbI 3JEKTPO/Ibl, 3aMKHYTbhI€ Ha BHEIl-
HIOI0 Lenb. [1ma3Ma ¢ HeOoIbIION 100aBKOM JIErKOMOHU3UPYIOIIETrOCs BEIIECTBA IIPU TeMIIepary-
pe oxoiio 2700-2500 °C nmocrymaer B kanas MI'JI-
reHepaTtopa U 3a CUET YMEHbBIICHUS €€ TEIJIOBOU
SHEPrUM Pa3rOHSAETCS TaM JI0 CKOPOCTH, OJIM3KOM K
3BYKOBOUW H Jaxke Oosiee Bbicokoit (0 2000 m/c u
ooxnee). IIpoTekas mo KaHaiy, SJIEKTPONPOBOIHASL
Iia3Ma IMepeceKaeT CUJIOBbIE JMHUM CIEHaTIbHO
CO3JaHHOTO MAarHUTHOTO IOJISI, UMEIOLIEro 00Jib-
1yl MHAYKUMio. Eciu HampaBieHue ABUKEHUS
[IOTOKa MEPHEHIUKYISPHO CHJIOBBIM JIHMHHUSAM
MarHUTHOTO MOJisl, @ 3JEKTPONPOBOJAHOCTh I1JIa3-
MbI, CKOPOCTb HOTOKAa W HHIYKLHUS MarHUTHOTO
MoJIsl JAOCTATOYHO BEJIMKH, TO B HAalpaBJICHUH,
NEPIEHAUKYISIPHOM ABMKEHUIO MOTOKA U CHJIO-
BBIM JIMHUSIM MarHUTHOT'O OIS, OT OJHOW CTEHKU
KaHaja K jApyrod BosHukHeT JD/IC u snmexkrpuue-
CKHH TOK, IPOTEKAOIIUIA yepe3 miazMy. B3anmo-
JefiCTBUE 3TOTO AIEKTPUUECKOTO TOKA ¢ MAarHUTHBIM MMOTOKOM CO3Ja€T CHILY, TOPMO3SILYIO ABHU-
KEHHUe IIa3Mbl Mo KaHainy. TakuM oOpa3oM, KUHETHYECKas SHEPTHs MOTOKA IIa3Mbl IIpeBpalia-
eTcst B DJIEKTpUUECKylo sHepruto. Ha Beixone temmneparypa ruasmsl paBHa npumepHo- 300 °C. B
MI JI-renepaTtope OCYIIECTBISETCS CISAYIOas eTb MPeoOpa30BaHU SHEPT U

Puc. 2.12. [Ipunyunuanvuas cxema
MI J]-eenepamopa

TenjaoBas > KHHETHYECCKASA JHECPIrus > AJECKTPUICCKANA
JHEPIrud mjiasMbl NMOTOKA IJIa3MbI JHEprus

B gem xe nmpenmymiectsa MI'JI-reneparopa?
Kax u3Bectno, nns yBenmdenus: KIIJI ternmoBoro nuraresnss HEOOXOIUMO MOBHIIIATh HAYATh-
HyI0 Temmeparypy pabodero tena T. Ho B TeruoBeix aurarensx TOC - mapoBbIX TypOMHaX Ha-
YJaIbHYI0 TEMIIepaTypy BoAsHOTro mapa He nmogHuMaroT Beime 540 °C. DTo 0OBsACHIETCS TEM, YTO
Haubosiee OTBETCTBEHHBIE AJIEMEHTHI TYpOHHBI, MPEXIe BCEro paboyue J0NaTKU, UCIBITHIBAIOT OJ1-
HOBPEMEHHO BO3EHCTBUE BHICOKON TeMIEpaTyphl U OOJIBIION MeXxaHHYeCKOW Harpy3ku. B kanane
MI' I-rencpaTtopa BOOOIIE OTCYTCTBYIOT IBIDKYIIMECS YaCTH, MOATOMY MaTepuaj, U3 KOTOPOTO
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C/I€TIaHbl 3JIEMEHThI €r0 KOHCTPYKIIMH, HE UCIIBITHIBAET CKOJIbKO-HUOY/Ib 3HAYMTEIbHBIX MEXaHHUYe-
CKHX ycuiui. B aTtom coctouT o1HO u3 BakHbIX npeuMyiects MI'J[-reneparopa.

W xoTs He cymiecTByeT MaTepHalia, CliocCOOHOTO BhIJIEp)KUBaTh Temrneparypy 2600 °C, Bwico-
KOTEeMIIepaTypHbIe 3eMeHThI KoHCTpYyKIuu MI'J[-renepaTopa oxiaxaaroT 00619HO BoAoM. CraTu-
YecKre ycJaoBuUsl paOOThl MO3BOJISIIOT MCIOJB30BaTh MaTepHalibl, HA MOBEPXHOCTU KOTOPBIX TEMIIE-
parypa moxet pocturath 2700-3000 °C. DTO OTKpBIBaeT MIMPOKHUE MEPCIICKTHBHI MOBBIIICHUS
KIIJ] mpeoGpa3oBanusi sHepruu. Teopetnmdecku KIIJ moxer mocturare 90%. peanbHO OH Co-
craBnsier 50—60%.

Wtak, B KJlacCHYECKOM IMapOCHJIOBOM LMKIE MMEIOT MECTO Clielyloliue npeoOpa3oBaHus
SHEPIuy. TEIJIOBas PHEPrus, MOJydyeHHas MPU CKUTAHUU TOIUIMBA, MPEBpAILlaeTCsd BO BHYTPEH-
HI0K0 dHepruto mapa B komie (550 °C), 3aTeM B MEXaHUUYECKYIO IHEPTUI0 TYPOUHBI M B 3JICKTPH-
YECKYI0 JHEprHuI0 reHeparopa. B MarHUTOruapoauHaMU4eCKOM LIUKJIE: TEIUIOBas dHEPrus, mo-
nydeHHas npu oxuranuu torumsa (2600 °C), npesparnaercs B kanane MIJI-renepatopa B Me-
XaHUYECKYIO DHEPTUI0 HU3KOTEMIIEPaTypHOU I1a3Mbl U 3aT€M 3a c4eT pabOThl IPOTUB CHJI BHEUI-
HEro MarHUTHOT'O TOJISl — B 3JIEKTPUYECKYIO SHEPTuIo reneparopa. Takum oOpa3zoM, Liernoyka mnpe-
obOpaszoBaHuil sHeprun B MI'JI-meTo/ie 3HaUuTENbHO KOpoue. MeHblee KOJIU4YeCTBO Mpeodpa3o-
BAHUW MPUBOAMUT K MEHBIIUM IMOTEPSIM U IMOBBILIECHUIO 3()(HEKTUBHOCTH BCEro LHUKIA B IIEJIOM.
OkoHOoMHS ToTuMBa coctaBiseT 20-25% 1o cpaBHeHUIO ¢ TpaauimoHHBIM IKiIoM. KI1J] naeains-
HOI'0 TEIUIOBOrO HHKIa KapHO 3aBUCHUT OT 3HaYE€HHM MaKCUMAJIbHOM M MHUHUMAJIBHOM TeMmIepa-
Typ pabodero tena. MakcumanbHas Temmeparypa pabdodero tena B MI'J[-meTone HecpaBHHUMO
BBIIIIE.

1. Ha Bmixome wu3 kanama MI'/-
2 reHepaTopa MpoJyKThl CrOpaHus BCE €lle
-3 HMeroT BBICOKYIO TeMmIlepaTypy — OKOJIO
2000 °C. Ilpwu atoii Temneparype [Tnazma
il YK€ HEJOCTaTOYHO >JIEKTPOIPOBOJKA, MO-
[ 3TOMY TMpojopkeHue mpoBeca B MI'/I-
y reHepaTope HeBbIroJHO. B To e Bpems
T HPOAYKTBI CTOPAHUS Ha BBIXOJIE U3 KaHala
—~— 00J1a1al0T TEMITEpaTypoi 06oJiee BHICOKOI,
4YeM B TOIKE KOTJIa MapOCHJIOBOTO ILIMKIIA.
~ H K WX TemioBylo 3HEpruio IenecoodpazHo
& UCIIO0JIb30BaTh. OJTa WIS pealusyercs B
NBYXCTYIEHYaTOW YCTaHOBKE - KOMOHMHa-
unn  MI'/I-renepaTtopa ¢ DapOCUIOBBIM
koM (puc. 2.13). B kamepy cropanus 1
MOJAETCsl TOIIMBO, JETKOMOHU3UPYIOLIAsi-
csl TIpUCaJIKa U HArpeThlil OKucuTeb (Bo3ayx). [IpoaykThl cropanus ¢ Temmnepatypoii okoso 2600
°C mocrynator depe3 coruio B kanan MI'J[-reHeparopa 3, a U3 KaHAJIa P TEMIEPAType OKOJIO
2000 °C - B maporeHeparop 5. 31ech 3a cyeT Teria, OTJaBaeMOro yXOASIIUMH T'a3aMi, MPOUCXKO-
IUT HarpeBaHUE BOJbI, 00pa3oBaHUE U MEPErpeB BOJSHOIO mapa. B maporeneparope uiu B OT-
JETHHOM BO3yXOIOI0TpEBaTeNe 2 MPOU3BOIUTCS MOJIOTPEB HAMPABISIEMOTO B KaMepy CrOpaHus
1 okucnurensa. Y3 naporeHeparopa OTBOJUTCS, a 3aT€M MCIIOJIb3YETCS BHOBb JIETKOMOHU3UPYIO-
niascs npucajka.

[TapocunoBas yacts MI'[[-35ieKTpocTaHINK IPUHITUTIHAIBHO HE OoTJIndaeTcst oT cxembl TOC.
I'nmaBHOE mpenmyiiectBo MI'J[-371€KTpOCTAHIIMHA — BO3MOKHOCTh noJsrydyeHus: Beicokoro KIIJ - o
50-60% mnpotus 40% nnst nyqmux TOC. BOIBIIMHCTBO CYIMIECTBYIOIINUX U CTPOSIIUXCS OTBITHBIX
U onbITHO-poMbllIeHHBIX MI'JI-ycTaHOBOK paccuMTaHo 1yl paboOThl Ha ra30BOM TOIJIMBE.
HApyrum BaxHbIM npenuMyiectBoM MI'/[-31eKTpoCTaHIH SABISETCS UX BBICOKAsI MAHEBPEHHOCTb,
CO3/1aBaeMasi BO3MOKHOCTBIO ITOJHOTO OTKIr04YeHuss MI'Jl-cTynenu.

CymecTByeT psia  TeXHHYECKMX  mpobiem  peanuszauuu  d¢pdextuBupix  MI/-
BJIEKTPOCTAHLIMK:

TOILAHBO

MpHCaAKd

5 L [Tap

Puc.2.13. Kombunayuss MIJ{-eenepamopa ¢ napocu-
JIOBLIM YUKTIOM
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— CO37]aHUe MATEPHAJIOB ISl CTEHOK M 3JekTpoaoB MI'J[-kaHanoB, KOTOpbIE MOTJIH OBl JTH-
TEJIbHO U HA/IEXKHO paboTaTh PU BBICOKUX TEMIIEPATYPAX,

— CO3/IaHHUE CBEPXIPOBOAIIEH MATHUTHON CUCTEMBI, OXJIaXKIAEMOM KUIKUM TE€IIHEM,

— co3ganue 3(PPEeKTUBHOTO IEKTPUIECKOT0 HHBEPTOpA Il TPEoOpa30BaHUS IMOTYyIAEMOTO
oT MI'/I-yCTaHOBKM ITOCTOSIHHOT'O TOKA B IIEPEMEHHBIM.

B nepcriekTuBe paccMarpuBaeTcsi BO3MOKHOCTb MCIOJIb30BaHUs MOIIHBIX MI'/[-ycTaHOBOK Ha
ADC. B 3TOM ciiyyae MECTO KamMepbl CrOpaHus 3aiiMeT aTOMHBIN peakTop, a padounm Temom MIJI-
reHepaTopa OyAyT CIIy>KUTb HE MPOAYKTHI CropaHusi, a 0osee Jerko MOHU3UPYIOIIUNCS Ta3, Hallpu-
Mep, TeINH.

[Ipencrasnser uarepec MI'/I-reHeparop ¢ MyinbCUPYIOUIEH IUIa3MOM, MO3BOJSIONIMN MOJTY-
YaTh 3JIEKTPUUECKYIO SJHEPTUIO IIPU MIEPEMEHHOM TOKE.

Boripocam co3nanust 10cTaTouHO 3PPEKTUBHBIX TpoMbIlUIeHHbIX MI'Jl-ycTaHOBOK yzenser-
cs1 601b1110€ BHUMAaHKUE BO MHOTHUX MHJIYCTPUAIbHO Pa3BUTHIX CTpaHaxX MUpa.

Tepmoanexmpuueckuii cenepamop TII'. Pabota TOI' ocHOBaHa Ha M3BECTHOM B (PU3UKE
adpderre 3eedeka (1821 r.). Ero cynHoCcTh 3aK/104aeTcsi B TOM, YTO B 3aMKHYTOH 3JIEKTPUYECKOMN
LIENU, COCTOSIIEeN U3 pa3HOPOJIHBIX MaTepUasoB, MPOTEKAET TOK MPHU Pa3HbIX TeMIlepaTypax KOH-
TaKTOB Matepuaios (Tepmomnap).

Ha puc. 2.14 mokxa3zaH TepMOIJIEMEHT, IEKTPUIECKas LEeMb KOTOPOTO COCTOUT U3 JBYX MPO-
BOJIHUKOB - MEJIM U KOHCTaHTaHa (CIUIaB MEI U HUKels). Takue TepMOmapbl UCIOIb3YIOTCS s
U3MepeHus TemmnepaTypbl. OMH U3 CllaeB HAXOJUTCSA IPU TeMIlepaType, KOTOpYyl Tpedyercs u3-
MEpHUTh, a IPYrOl — IPHU MOCTOSHHOW, HAaIlpUMED, IPU MPAKTUYECKH HEM3MEHHOM TeMIepaType
CMecH BOJIbI U JibjAa. Eciiu cocTaBuTh 11enb U3 MOCIEI0BaTENIbHO COETUHEHHBIX Pa3IMYHbIX MaTe-
pHAJIOB, OOBIYHO MOJIYIPOBOJHUKOB, T.€. LENb U3 OTIEIbHBIX TEPMOIJIEMEHTOB, TO MOJYYUTCA
TepMo3JIeKTpuueckuil reaeparop (puc: 2.15). DJIC, coznaBaemas TOI', mponopioHaibHa YHCITY
TEPMOAJIEMEHTOB, ero oOpazyromux. KITJ[ TepmoanemenTa, a cienoBatensHo, 1 TOI' permamen-
tupyercs || 3axkoHOM TepMOAMHAMUKH.

W3 Bcex yCTpOMNCTB, HEMOCPEACTBEHHO MPEOOpa3yIoNINX TEIUIOBYIO SHEPTUI0 B AJIEKTpUYeE-
ckyto, TOI' B Hacrosiiee BpeMs HaXOAUT HauOosee IMIMPOKOE IpakTHueckoe nmpumeHenue. Oc-
HOBHBIE TOCTOMHCTBY TOI': OTCYTCTBUE ABMXKYLIMXCSA YacTed, HEOOXOJAUMOCTU BBICOKHX JaBiie-
HUM, BO3MOXHOCTb HCIOJIb30BAHUS JIOOBIX MCTOYHHUKOB TEIJIa, 3HAYUTEIbHBIA pecypc palOoThl.
Onnako TOI noka eme poporu, ux KITJI aeBenmmk — mo 10%. OHu HaXoAT MPUMEHEHUE B Kade-
CTBE HEOOJBIINX, KaK MMPAaBUJIO, aBBTOHOMHBIX UCTOUYHUKOB SHEPIrUU, HaIpUMeEP, Ha KOCMUYECKUX
00BEeKTaxX, paKeTax, MOJBOJAHBIX JIOAKAX, MasgKaxX U T. II.

-
KOHCTAQHTAH

Puc. 2.14. [Ipunyunuanvuas cxema Puc. 2.15. Ilpunyunuanvuas cxema
mepmosnemenma. A - avnepmemp; MEPMOINEKMPULECKO20 eeHepamopa
to tn - memnepamyput cnaes. (Tor)

B 3aBucumoctu ot HazHaueHuss TOI' MoryT npeoOpazoBbIBaTh B AIEKTPUUYECKYIO IHEPTHIO Te-
IUIOBYIO, MTOJIyYEHHYIO B aTOMHBIX PEaKTOpax, JHEPIHI0 COJTHEUHOM paJualuu, SHEPTUI0 Opranuye-
CKOTO TOIUIMBA M T.J. Terio pacnaia pajinoakTUBHBIX U30TOINOB M TEILIO, IOJydaeMoe MpH Jiese-
HUM S7Ep TSHKETBIX 3JIEMEHTOB B PEAKTOpax, ctano npuMeHsaTses B TOI ¢ konma 50-x romos. 11Iu-
POKHE UCCIIEIOBaHUs U KOHCTPYKTHUBHBIE paboThl 10 coBepiieHcTBoBaHuto TOI Benyrcs B CHI,
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CHIA, Aunrmuun, @panmuu, Anonun. [loutn Bce coBpemennbie TOI conepkar moaymnpoBOIHUKO-
BbI€ MaTepUaIbl U U3TOTaBIUBAOTCS MOIIHOCTBIO OT HECKOJIBKUX BATT JJO HECKOJIBKUX KUJIOBATT.

Hcxon npoMeliieHHOTO puMeHeHust TOI' Bo MHOTOM 3aBUCHUT OT YCIIEXOB IIOMCKA MaTepua-
JIOB, KOTOpbIE 00J1a1a1 ObI CBONCTBaMH TOJIYIIPOBOIHUKOB B YCIOBHSAX BBICOKUX Temrmeparyp (1o
1100°C) ¥ UHTEHCHBHOTO PAJIMOAKTUBHOTO OOTyUCHHSI.

Bormpoc o nenecooO6pa3HOCTH NMPUMEHEHUS TeX WM MHBIX UCTOYHUKOB HEPIHH pEIIaeTcs B
nonp3y TOI', xorna rmaBHoe 3Hauenne umeet He KIIJ[, a koMmakTHOCTb, HAJEKHOCTh, MOPTATHB-
HOCTb U yJI00CTBO.

Tepmosmuccuonnwtic npeoopazosamens (TIII). Pabora TOII ocHoBana Ha OTKpsiTOM T.
Bauconom B 1883 r. sSBICHUHM TEPMOIIICKTPOHHON 3MHUCCHHU: €CIHM KaKoe-Inbo TBepaoe Teno (Me-
TaJlL, MOJYIPOBOJHHUK) MOMECTUTh B BaKyyM, TO U3BECTHOE KOJHMYECTBO 3JIEKTPOHOB ITOr0 Teia
nepeisieT B BakyyM. TBepJoe Teno Ha3blBaeTCs 3MHUTTEPOM. DMHUCCHUS 3JIEKTPOHOB TeM OOJIbLIE,
4yeM BBIIIE TemrepaTypa sMuTTepa. Eciu noMecTuTs B BakyyM JiBa Tella — JIBa 3JIEKTPOJa, IPUUYEM
K OJIHOMY M3 HHX (QJIEKTPOAY-IMUTTEPY) MOABOIUTH TEIUIO U MOJJICP)KUBATH €ro MpH 00Jiee BBICO-
KO TemIiepatype, a oT BTOporo (371eKTpoaa-KoUIeKTOpa) TEIJIO OTBOUTh, YTOOBI €ro TeMIeparypa
ocraBaiach Oosiee Hu3Ko# (puc. 2.16), mpu MOAKIIOYEHHH IMHUTTEpA U KOJUIEKTOpa K BHEIIHEH
AJIEKTPUYECKON LU MO HeW moTeueT TOK. TakuM 00pa3oM, MOITyYUM UCTOYHUK TOKA, Ha3bIBAEMBbI
TEPMOAMHCCHOHHBIM IipeoOpazoBareiem (TIIT). On, kak u TOI', mpeoOpa3yeT TEIIOBYIO SHEPTHUIO
B 3JICKTPUYECKYIO, MUHYS CTYII€Hb MEXaHUYECKON SHEPIUH, U, CIEI0BATEIbHO, TOTUYMHSIETCS Orpa-
HUYEHUSIM, YCTaHOBJICHHBIM || 3aKOHOM T€pMOIMHAMUKH.

[Ipu ucnonb30BaHUU TEPMOSMUCCUOHHBIX MpPeoOpa3oBa-
Teleil B SHEPreTMYeCKUX LessX IS HarpeBa Karoja MOXKHO
BOCIOJI30BAThCS TEIIOM, [OJIy4aeMbIM B pe3yibTaTe s1epHOU
peakuuu. KIIJ1 nepoix snepusix TOII paBen npumepro 15%,
0 TIPOTHO3aM, ero MoxHOo Oyzaer moBectu jgo 40%. [TpunIm-
MUAJIbHO < BO3MOXHAa YCTaHOBKa IMPSAMOI0o IpeoOpa3oBaHus
SJIEPHON SHEPTUHU B AJIEKTPUUYECKYIO, KOTJIAa MPU PaJHOaKTHUB-
HOM pacrnajie 3JeKTPOHbl HCIYCKaIOTCSl BCJIEJICTBUE €CTECT-
BEHHOI'O CBOMCTBA JIEMEHTOB.

Puc. 2.16. IIpunyun oeiicmeus Bo3M0kHO MpUMEHEHUE TEPMOIJIEKTPUUECKUX dJIEMEH-
mepmodIMUCCUOHHO20 npeo6pa- TOB B TaK HAa3bIBACMBbIX TCIIJIOBBIX HACOCaX, OCYIICCTBIIAIO-
s06amens ( TOIT) KX B OJHOW YacTH BBIAEJIEHHE, a B APYrOol — IMOTJIOUICHHE

TeIJIa OJHOBPEMEHHO 3a CHeT 2JEeKTpHUYecKou sHepruu. llpum
HN3MCHCHHUHU HAIIPABJICHHUA TOKAa HACOC pa60TaeT 6 IIPOTHUBOIIOJIOKHOM PECKUMCE, T. €. HaCTHU, B KO-
TOPBIX IPOUCXOJUT BBIACICHUC WU IIOTJIOICHUE TCILJId, MCHAIKOTCA MCCTAMU. Taxue TenoBBIC Ha-
COCBHI MOT'YT YCIICITHO MPUMECHATHCA JJIA TCPMOPETYIIALNHU KUJIBIX U MMIPOYNUX HOMGHICHI/If/i. 3uMoit
HAacoChbl HAJICBAIOT BO3yX B IOMEIIEHUU U OXJAXKJAIOT €ro Ha yiule, a JIETOM Hao0opoT - OX-
JAXXJIAI0T BO3JyX B IOMELIECHUHU U HarpeBaroT Ha YJIUIE.

2.5.2. IIpeoOpa3oBanue CBeTOBOIi JHEPTrHHU

MHuoroo0emmaronie npsiMoe MpPEeBpalleHHe COTHEUYHON PHEPruU B DJIEKTPUUYECKYIO € TTOMO-
IIBI0 COJTHEYHBIX A3JIEMEHTOB, B KOTOPBIX MCIOJIb3yeTcs sBieHue dotodddekra. B HacTosmmee
BpeMsi HaumbOoJjiee coBepiieHHbl kKpemHueBble Goroanementsl. Mx KIIJ, ognako, cocraBiser He
6onee 15%, u oHu oueHb Joporu. CylIeCTBYIOT pa3jIMyHble BapUAHThl MPOMBIIIIEHHOTO (HOTO-
ANIEKTPUYECKOT0 MPeoOpa3oBaHusl SHEPTUH, HO JJIs pealn3aluy 3TUX IPOEKTOB MPEJCTOUT IPO-
BECTH 0OJIbILION 00bEM HAyYHBIX MCCIIEJOBAHUN U PELIUTh CEPbEe3HbIE HAYYHO-TEXHUUECKHE MTPO-
OJIEMBI.

2.5.3. [IpeoOpazoBaHue XUMHYECKOIi IHEPTrUU
DJIEKTPOXMMHYECKHIl TreHepaTop. B 2JIeKTpOXMMHUECKUX TeHepaTopPaX MPOUCXOIUT
npsiMoe MpeoOpa3oBaHNe XMMHUYECKOW SHEPrUU B JIEKTPUUECKYIO, ISl YEro MCHOJIB3YIOTCS BOJIO-
POJIHO-KUCIIOPOAHbIE TOIIMBHBIE eMeHThl. [lociennue OpUIM MPUMEHEHbl B KOCMUUYECKUX KO-
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pabisx cepuu «AnoJuioH» AJis 1mosieTros Ha JIyHy.

ToOnNMMBHBIN 3JIEMEHT — 3TO OOBIYHBIN AJIEKTPOXUMUUYECKUNU DJEMEHT, OTIMYAIOIIUNUCS TEM,
YTO aKTHUBHBIC BEIIECTBA K HEMY IMOJIAIOTCS M3BHE, a AJICKTPOIBl B DJIEKTPOXUMHUUECKUX MPEBpa-
HIEHHUSX HE yYaCTBYIOT.

[ToyeMy TOIITUBHEII 3JIEMEHT IMOJTYYHIT TAKOE HA3BAaHUE M KAKOB IIPUHIIKUI €r0 pabOTHI ?

MoxHO cxedb BOJIOpoJ B atMochepe kucinopoaa. B pesynbrare oOpasyercs BoJa U BBIICISI-
€TCA TEIUIO, KOTOPOE 3aT€M MOKHO MCIIOJIb30BaTh B TEILNIOCUIIOBOM ABUrareliie. B TormBHOM 3iie-
MEHTE TaK)Ke MPOUCXOAUT PEAKLHs TOPEHUS] BOJAOPOJa, HO OHA pa3JieJieHa Ha JBa Mpolecca, B O
HOM M3 KOTOPBIX Y4aCTBYET BOJAOPO/, @ B APYIOM - KHUCIOPOJ.
Ha puc. 2.17 npexacraBieHa cxema TON-

H A+ JIMBHOIO DJIEMEHTa. ODJEMEHT COCTOUT U3
z;ﬁ JIBYX DIEKTPOJIOB, MOTPYKEHHBIX B 3JIEKTPO-

) aut. Ha ofMH U3 HUX HENpPEphIBHO IMOJIACTCS

C BOJIOPOJI, & Ha Jpyrou — kuciopoa. ITostomy

OH OTJIMYMEM TOIUIMBHOTO 3JIEMEHTa OT 3JICK-

-© _ TPUYECKOTO aKKyMYJISITOPA SIBJISIETCSI TO, YTO

d H 3amac TOprYero — BOJA0POa U OKUCIUTEINS -

(e Y KUCIIOpOJa TMOCTOSIHHO MOToHseTcs. Boo-

PO/, MoMajas Ha METATHYSCKUN AIIEKTPOT U

IACKTPOANT HaxXoJsCh Ha pasneie TpexX ¢a3. TBEpIOTO

AJEKTPOJIa, AJIEKTPOJUTA, Ta30BOM ¢asbl, -
NEepexXoUT B aromapHoe cocrosiHue. Ero
IByXaTOMHasi MoJiekyna Hp paszaensercst Ha aTOMbl, @ aTOMbI JIEISATCS Ha CBOOO/IHBIE JIEKTPOHBI U
sJ[pa aTOMOB - MOHBI. JJIEKTPOHBI YXOJSIT B METAJUI, a sJpa aTOMOB — B pacTBop (31ekrponuT). B
pe3ysbTaTe 3JIEKTPOJI HACBIIIAETCS OTPUHATENIPHO 3apsHKEHHBIMU AJIEKTPOHAMM, a SJIEKTPOJIUT —
MOJIOKUTETIBHO 3apsyKEHHBIMU MOHAMM. AHANOTHYHBIN MPOLIECC MPOUCXOJUT HA BTOPOM AIIEKTPO-
7ie, Ha KOTOPBIN mojactcs Kuciuopo. BeneacTBue mpoucxoasiux y MoBEPXHOCTH AJIEKTPoia Mpo-
LIECCOB Ha HEM MOSBJISIOTCS MOJIOKUTEIbHbBIE AIEKTpUUeckue 3apsiabl. Kpome Toro, BOSHUKAIOT OT-
punaTenbHo 3apsbkeHHble HOHBI OH, KOTOphIe OCTaloTCs B 3JEKTPOJUTE U, COCAUHAACH C HOHAMHU
BoJIopoa, oopasyroT Boay HoO. Ecnu coenHUTh BHENTHEH LIEeTb0 00a 3JIEKTPoaa, TO BOZHUKAET
ANIEKTpUYECKHil TOK. TakuM ImyTeM XUMHUYECKasi JHEPrusi IPEBPAIIAECTCS B AEKTPUUECKYIO.

B TominBHOM 37€MEHTE OTCYTCTBYET MPOMEXKYTOUHAs CTaAusl MPeoOpa3oBaHUs XUMUUYECKOM
SHEPIUH B TEIUIOBYIO, mo3TOMYy ero KIIJ[ He nmeeT orpaHnyYeHnH, IPUCYIIUX TEIUIOBOMY JBATATE-
mo. KII/] TorummBHOTO 3rieMeHTa BIOJHE MOXeT gocturaTh 65-70%. K tomy ke oH paboTaeT mpu
HHU3KOU TeMIIeparype.

Wnest TonmBHOTO 37eMeHTa OsIBUJIACK enie B cepeanne X1 X B., HOTO ceii IeHb OTCYTCTBYET
MOAXOIA1Iasi KOHCTPYKLHUS JJIsl IIUPOKOTo npuMeHeHus. CeroiHs - Ha4ajabHBIM Tan IpUMEHEHUS
TOIUITMBHBIX 3JIEMEHTOB. OHU HCHOJIB3YIOTCS, KOT/1a He TpeOyeTcs 00bllas MOILIHOCTh, MPEXKIe
BCEro KaK aBTOHOMHbIE UCTOYHHUKH TOKA. ¥YeJIbHAsi MOILHOCTh TOIUIMBHBIX 3JIEMEHTOB XOTSI U BO
MHOTO pa3 0OJIbIIIe, YeM Y IJIEKTPUIECKUX aKKyMYJISITOPOB, HO €Ile MPHUMEPHO B 3 pa3a MCHbIIE
CPaBHEHHUIO C OEH3MHOBBIMHU JIBUTATEIISMU.

[lepBbIMM MOTPEOUTENIIMU TOIUIMBHBIX 3JIEMEHTOB OyAYyT KOCMHUYECKHE ammaparhbl, HYyX-
Jaromrecss B HeOOJIBIINX MO MOLIHOCTH OOPTOBBIX MCTOYHUKAX TOKA, U 3JeKTpoMoOmiu. B Koc-
MUYECKHUX aliapaTax BOJIOPOJHO-KHCIOPOHbIE TOIUIMBHBIE AJIEMEHTHI YK€ HaXOJSAT NPUMEHEHUE,
YTO JK€ KacaeTCs AJIEKTPOMOOMIICH, TO TTOKA CO3/TAI0TCS OTBITHBIE 00pa3Ilbl.

Hcnonp3oBanue BOJOpoAa B KaueCTBE TOIUIMBA COINPSKEHO C BBICOKOM CTOMMOCTBIO 3KC-
IUTyaTallMi TOIUIMBHBIX 3J€MEHTOB, IO3TOMY U3Y4alOTCSI BO3MOXKHOCTH MPUMEHEHUS APYTUX BHU-
JI0B TOIUIMBA, B MEPBYIO O4Yepeab MPUPOJHOTO M F€HEPATOPHOrO ras3a, T.K. OHU OTHOCATCA K Jie-
IIeBbIM BUJIaM ToIuiuBa. OJHAKO A YJOBJIETBOPUTEIBHBIX CKOPOCTEH NMPOTEKaHUs PeakUUU
OKHCIIeHUs Taza HeoOxomumbl Bbicokune Temmeparypsl — 800-1200 °C, yto TpeOyeT mpuMeHeHus
TBEPJBIX JIEKTPOJIUTOB C HOHHOW MPOBOJUMOCTh

Puc. 2.17 Cxema monnuenozo 3nemenma
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OmnBIT UCTIOIB30BAaHUS BOJIOPO/Ia B KA4eCTBE TOIIMBA yKe ecTh. Ha 0a3e Ky3o0Ba U 11accu aB-
tobyca MERSEDES-BENZ co3pian 3nexTpo0Oyc Ha TOTUTMBHBIX JIEMEHTAX, MOJYYUBIINNA HA3BaHUE
NEBUS. B kavecTBe TOIUIHBA JUIS HETO HCIIOJIB3YETCS BOJAOPOJI, KOTOPBIHA pa3MmeraeTcs B 06amio-
HaX, YCTaHOBJICHHBIX Ha Kpbime aBroOyca. NEBUS tspkenee 6azoBoro aBroOyca mHa 3500 kr. Ilpu
3TOM Macca 0autoHOB ¢ Bojgopoaom coctapisier 1900 kr. CuiioBasi ycTaHOBKa MaIlIuHBI pa3pado-
TaHa kaHajackoi kommanued Ballard. [To rabaputam oHa mMPUMEPHO COOTBETCTBYET JHM3EIIIO, MPH-
MEHSEeMOMY Ha aBTOOyce 3TOTO Thma. MOIIHOCTh 0aTapen TOIIMBHBIX eMeHTOB - 250 kBT, mpo-
oer - 200 kM. [lns mpuBeneHs B IBIKEHUE aBTOOyCa, pacCUMTaHHOTO Ha 42 MecTa, IPUMEHSIOTCS
ACMHXPOHHBIE JIBUTATEIIN MOIIHOCTHI0 75 KBT. KonmuecTBO BpeAHBIX BBIXJIONHBIX Ta30B, YPOBEHb
HIyMa y HEro MeHbIlIe, YeM y aBTOOyCOB aHAJIOTMYHOTO KJacca.

KouTpoabHbIe BOIPOCHI

Haszoeume uzeecmmuvie Bam cmanyuu npeobpazo8anus nepsuyHoU SHepeuL 60 6MOoPULHYIO.
H3zoopazume mennosyro cxemy TOC. Onuwume npunyun ee pabomoi
Ha kaxue yuxnol Oenumcs npoyecc npouzsoocmea snexkmposnepeuu na TOC?
Kax opuenmupogouno oyenums obuuii koagguyuernm nonesnoeo oeticmeus TOC?
Hzobpazume mennosyro cxemy AIC. Onuwume npunyun ee pabomol.
Onuwume npunyun pabomst I'9C.
Hzobpazume npunyunuanvuyro cxemy TOC ¢ I'TY. Onuwume npunyun ee pabomeol.
Hzobpazume npunyunuanenyto cxemy TOC ¢ napoeasosoii ycmanoskou. Onuwiume npuH-
yun ee pabomul.

9. Jlatime onpedenenue nonamuio «epagux naepysku». Ilepeuuciume eadxicueiuiue yenu dHep-
2emuyecKo20 MeHeoHCMeHma.

10. Ilepeuuciume ussecmuvie Bam MmexaHuueckue Ccucmemvbl AKKYMYIUPOBAHUS SHEPIUU.
Onuwume npuryun ux Oelcmeaus.

11. I[lepeuuciume uzsecmuvle Bam snexmpuueckue cucmemvl AKKYMYIUPOBAHUS SHEPUU.
Onuwume npuryun ux Oelcmeaus.

12. I[lepeuuciume uzeecmuvle Bam xumuueckue cucmemvl akKymyaupoganus sxepeuu. Onu-
wume NpUHYUN UxX Oeucmeus..

13. Ilepeuuciume uzeecmuuvle Bam cucmemvl akkymynuposanus meniosoi snepeuu. Onuwiume
NPUHYUN UX OeliCMBUSL.

14. Onuwume uzeecmuvie Bam cnocobvl npsamoeo npeobpdsosauue meniogol dHepuu 6
INEeKMPUYECKYIO.

15. Onuwume uzeecmuvle Bam cnocodowl npamozo npeobpazosanue C8emosou 3Hepeun.

16. Onuwume uzgecmuwvie Bam cnocobw npsimozo npeobpaszosamnue Xumuieckou SHepeull.

NG~ WNE
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BJIOK 3
HETPAIULMUOHHBIE BO3OBHOBJISSEMBIE UCTOYHUKHU DHEPI'MHU

3.1. [lepcrieKTUBBI, JOCTOMHCTBA H HEOCTATKH HETPAAMIMOHHBIX BO300OHOBIsIEMbIX HCTOY-
HHMKOB 3Heprum

Bo Bcem Mupe ycuneHHO paboTaroT HaJl MPAKTUYECKUM IPUMEHEHUEM HETPaJULIMOHHbBIX BO-
300HOBJIIEMBIX UCTOYHUKOB 3Hepruu. Ux mpupoaa onpenensercs npoueccamu Ha CojHIlE, B TUIy-
OuvHax 3emuH, rpaBHTAMOHHBIM B3aumoxelcTBueMm Coimxna, 3emun u Jlynsl. Ha puc. 3.1 mpen-
CTaBJICHbI BHJIbl SHEPTUH, [0JIy4aeMble OT BO30OHOBIISIEMBIX HCTOUYHUKOB, CIIOCOOBI €€ Mmpeodpas3o-
BaHHU. 3arackl BO30OHOBISIEMBIX dHEpropecypcoB: sHeprun CoJiHLa, BETpa, PeK, MOPCKUX MPUIIH-
BOB, HeJp 3€MJIM, PACTUTEIbHBIX SHEPreTUUYECKUX IUTAHTAUUNA U T. JI. - TPOMAJIHBI, 110 CYLIECTBY,
HEUCTOLMMBI.

HMarywenye
B KOCMHYEC oS
OTpaXeHHe MPOCTPAHCTEO
“KU{"_“_H_'“TF”” 80000 ™ Ternonas ] | WYCTAHOBEKH COATIEYANE
HpUCTPAHCTEE Morao. — CNAOBAR || syeprerusn u npeoipa-
JHepras A risHRe . SHEprHA | | 3oBaTeAH TemAOBOH
- . m Ee P MIEPTHH OKeaHa
CoAHDa | CoAHeTHOS Jemaen 40000 Npespawzxns " :
—— e HaAyweHue — T THIIADEIA — ['HApOIHEPreTHYECKHE
' .o R VCTaHOBKH
i _=.KL:||[1?;F?‘;!‘['R|!H Boano-
: | IHEpryus H BETROYCTaHOBKHM
‘ 30—
PoTocHHTeS b BuoTomaneo
SHEepPruA - ~ e
Jemau MeoTepMarbHad 30 —ranropax lMeoTepMANLITLIE
— I
FHEPTHA __ OJHeprasa YCTAHOBKH
Sneprua
OAaHe- JHepris i ! |
TapHOTO IPABRHTALMH, | TlpsanBnEe
| = TIpuanbi )
ARHEEHHA D}}ﬁ' HTanbHOIG | P CTaHIHH
e ABHFECHHR | =5

Puc.3.1. Bozobrnosnsiemvie ucmounuku dHEp2UU U UX UCNOTIb306AHUE
(tmcmz — MOWHOCMb UCMOYHUKA 8 mepaeammax)

YcranoBkH, paboTtaroniie Ha BO30OHOBIISIEMBIX MCTOYHHMKAX, OKA3bIBAIOT TOPA3/I0 MEHbIIEE
BO3/ICHICTBHE HA OKPYXAIOIIYIO CPEeNy, YeM TPAIUIIMOHHBIE MOTOKU SHEPTHH, ECTECTBEHHO IHPKY-
JUPYIONINE B OKPYKAIOIIEM MTPOCTPAHCTBE. DKOJIOTHIECKOE BO3ACHCTBIE SHEPrOYCTAHOBOK HA BO-
300HOBIIIEMBIX HCTOYHUKAX B OCHOBHOM 3aKJIFOUAETCS B HAPYIICHUH €CTECTBEHHOTO JIaHAmadTa.

B HacTosmiee Bpemsi BO30OHOBIISIEMBIE SHEPrOPECYPCHl MCIOJB3YIOTCS HE3HAUMTENbHO. MxX
MIPUMEHEHHE KpailHe 3aMaH4YMBO, MHOTOOOEMIaroIe, Ho TpeOyeT OONBIINX PAacXO0B HA Pa3BUTHE
COOTBETCTBYIOIINX TEXHUKH U TEXHOJIOTUH. [Ipr opueHTaIK 9acTH SHEPreTUKNA Ha BO30OHOBIIsIC-
MBbI€ MICTOUYHUKH BaKHO M30€KaTh HEOOOCHOBAHHOMW 3i(popuH, MPaBUIBLHO OLEHUTH MX JOJI0, TeX-
HUYECKH M SKOHOMHYECKH OTIPaBJaHHYIO Uil TpUMEHeHHs. Eciu mpuHATE MUPOBOW 00BEM HC-
MOJIb30BAHMS BCEX BO30OHOBIISIEMBIX MCTOYHHUKOB 3Hepruu 3a 100%, To cymiecTByromme MUHH-
MaJIBHBI ¥ MaKCUMaJIbHBIN clieHapuu Ha rnepcrekTuBy 2020r. OIEHMBAIOT JOI0 WX Pa3IMYHBIX
BUJIOB CIIEAYIOIIUM 0Opazom: Omomaccel — 45-42%, comneunoit sneprun — 20-26%, BeTpoBOil —
16%, reotepmanbHO — 7%, SHEpPruM MajbIXx BOAOTOKOB -9-5%, okeanwdeckoit sHeprun — 3-4%.
Jlonst ygacTusi BO30OHOBIISIEMBIX HCTOYHHUKOB B TIOKPBITUM CYMMapHON MHPOBOW MOTPEOHOCTH B
MepBUYHBIX DP orleHuBaeTcs, COTJIacHO ATUM MpoTHo3aM, B 3-12%.

Y4uTBIBas HCTOIMICHHOCTh SHEPTETHYECKUX PECYPCOB, POJTb UCIIOIB30BAHUS BO30OHOBIISIEMBIX
MCTOYHHUKOB SHEPTHH BO MHOTHX CTpaHax ¢ KaXIbIM IOJIOM Bo3pactaeT. Tak, BHIpaboTKa 3JIEKTPO-
SHEPTHUU Ha BETPSHBIX YCTAHOBKAX YBEJIMYUBACTCS B CpeJHEM B rof Ha 24 %, OT coJHEUHBIX Oa-
Tapeil —Ha 17, a Ha reoTepMaibHbIX cTaHUUAX — Ha 4%. B Jlanuu Ha BeTpoycTaHOBKax BhIpadAaThI-
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Baetcst 10 % Bceil mpoW3BOIMMON B CTpaHE AIIEKTPOIHEPTHH, B TepMmaHcKoil 3emue lllmesBwur-
[onbiureitn - 14, B npounimu HaBappa (Mcnanus) - 22 %.

3azaya OLIEHUTb, UCIOJIb30BaTh MOTEHIIMAN BO30OHOBIIIEMBIX PECYpCOB, HAalTH UX MECTO B
TOIUIMBHO-3HEPTE€TUYECKOM KOMIUIEKCE CTOMUT Iepesl 3koHOMUKoN benapycu. Ee pemienue mno3so-
JUT CHU3UTh 3aBHUCUMOCTh SKOHOMHUKH pecnyOyuku oT ummnopra OP, Oyner cmocoOCTBOBaTh €€
CcTaOMIBHOCTU M pa3BuUTUIO. lIpu MIIaHUPOBAHMK SHEPreTUKM HA BO30OHOBIIIEMBIX HCTOYHHKAX
BAYKHO y4YE€CTb UX OCOOCHHOCTH IO CPaBHEHHIO C TPAJAULIMOHHBIMU HEBO300OHOBIseMbIMH. K HUM
OTHOCSITCS CJIEAYIOIIHE:

1. Ilepuoouunocms Oeticmeus 6 3a8UCUMOCIU OM He YNPAGIAEMbIX 4eN08EKOM NPUPOOHBIX 3a-
KOHOMepHOCmeli W, KaK CIIEJICTBUE, KOJIEOaHUs MOLIHOCTH BO300HOBISIEMBIX MCTOYHHUKOB - OT
KpailHe HeperyJsapHbIX, Kak Y BETpa, A0 CTPOTO PEryISIPHBIX, KaK Yy PUIHBOB.

2. Huskue, Ha HECKOJIbKO MOPSIIKOB HMKE, YeM y HEBO30OHOBISICMBIX HCTOYHUKOB (ITApOBBIC
KOTJIBI, SIACPHBIC PEAKTOPBIL), NIOMHOCMU NOMOKO8 dHEP2UU U PACCESIHHOCHb UX 8 NPOCMPAHCIEBE.
[ToaTOoMy 3HEproycTaHOBKHM Ha BO30OHOBISEMBIX UCTOYHHUKAX AI(P(EKTUBHBI MIPU HEOOJBIIONW €au-
HUYHON MOILHOCTH, U MPEXKJIE BCETO VI CEIbCKUX PaiOHOB.

3. Ilpumenetiue 803006H085eMbIX PECYPCO8 IPDHEKMUBHO TUUb NPU KOMAIEKCHOM NOOX00e K
Hum. Hanpumep, 0TX011bl )KUBOTHOBO/ICTBA M PACTEHHUEBOJICTBA HA arpONPOMBIIIJIEHHBIX MPEANPH-
ATUSAX OJHOBPEMEHHO MOTYT CIIYXKUTh ChIPbEM Ul IPOU3BOJCTBA METaHA, KUIKOTO U TBEPIOTO
TOIUTHMBA, a TAKXKE yI0OpEeHUH.

4. DKoHoMuuecKylo yenecoobpazHocmy UCnoIb3068aHUs. TOTO WIM UHOTO UCTOYHHUKA BO30OHOB-
JI€MOM PHEPrUM CIETYeT ONpPENeisITh B 3aBUCUMOCTH OT MPUPOIHBIX YCIOBHH, reorpaduyeckux
0COOEHHOCTEN KOHKPETHOTO pEruoHa, ¢ OJHOM CTOpPOHBI, U B 3aBUCUMOCTH OT HOTpeOHOCTEl B
SHEPruu JUIsl IPOMBIIIJIEHHOTO, CEJIbCKOXO3SIIICTBEHHOIO MPOU3BO/ICTBA, OBITOBBIX HYX], C IpY-
roif. PexkomeHiyeTcsi miaaHUpOBaTh 3HEPLETHKY HA BO30OHOBISIEMBIX MCTOUHUKAX JIsl paililOHOB
pasmepom mpuMepHo 250 KM.

OCHOBHBIMU HETPAJAULIMOHHBIMUA U BO30OHOBIISIEMBIMU UCTOYHUKAMU dHEpruu s benapy-
CH, MOTYIIMMH UMETh MPAKTUUYECKOE 3HAUCHUE, ABIIAIOTCS Ouomacca, 2udpo-, 6empoInepzenu-
yeckue pecypcol, COJTHEUHAA IHEP2UsL, mEepoble DbIMO0Bble OMX00bL, 260MEPMAIbHbBLE PECYPChL.

3.2. Buosornyeckasi 3Heprus

[lox neficTBUEM COJIHEYHOI'O U3JIyYEHHUS B PACTEHHSIX OO0pPa3ylOTCsl OpraHM4YEeCKHEe BEIIEeCTBA U
aKKyMYJUPYETCsl XUMUYeCKasi SHEprus. JTOT Ipoliecc Ha3biBaeTcs: PoTocuHTE30M. JKUBOTHBIE CY-
LIECTBYIOT 3@ CUET MPSAMOT0 WJIM KOCBEHHOI'O MOJYYEHUs SHEPIUU U BELIeCTBa OT PacCTeHUU. DTOT
IIPOLIECC COOTBETCTBYET TPOPHUECKOMY YpOBHIO (POTOCHHTE3a. B pe3ynbrate oTOCHHTE3a ITPOUC-
XOJUT €CTECTBEHHOE IIPe0Opa30BaHue COIHEUHOM SHepruu. BemecTa, U3 KOTOPBIX COCTOAT pacre-
HUS U ’KUBOTHBIE, Ha3bIBAIOT OMomaccoil. [locpencTBoM XuMUYeCKUX WIN OMOXMMUYECKUX MTPOIIeC-
COB OMoMacca MOXET ObITh IpEeBpallleHa B OINpE/EICHHbIE BU/bI TOIUIMBA: ra3000pa3HbIil MeTaH,
KUJKUI METaHOJI, TBEpIbId ApeBecHbI yrousb. [IpoaykTel cropanusi OMOTOIUIMBA IYyTEM €CTECT-
BEHHBIX JKOJIOTHYECKUX WIIU

CoAHEMHRIA CoeT N . CGJ’II)CKOXO?;?IﬁCTBﬁHHBIX HpO'
hv ARKYMYAHpOoBAHHE
IHCRPTHH B GnoMave LHECCOB BHOBL IPCBpAIlAlOTCA
B OnotormiuBo. Cucrema Kpy-
roBOpOTa OMomacchl moKazaHa
doTocunTel Ecrecysenmoe DETTARNE Ha puc. 3.2.
PAZACREHNT H [ poMbIIIAE HHBIE
rOILA HBa BHCPFI/UI 0MoMacchl

s MOXET  WCIIOJB30BaThCI B
v s MPOMBIIUIEHHOCTH,  JIOMAIll-
COAH, TYMYC HEM XO3S5ICTBE. TaK, B CTpa-
BRICRODOKARHNE  gax 11OCTABIIAIOIIUX caxap, 3a

PR CUET OTXOJIOB €ro IPOHM3BOJI-
crBa mokpeiBaercs a0 40%
MoTpeOHOCTE B  TOIUIMBE.

Puc. 3.2. Cucmema nranemaprnoeo kpyzoeopoma 6uomaccol

43



buoromniuBo B BUje JpOB, HaBO3a M OOTBBI PACTCHHN MPUMEHSICTCS B JOMAITHEM XO3SHCTBE MpH-
MepHo 50% HaceneHus TUTAHETHI JIJIS TIPUTOTOBIICHUS MTUIIH, 000TPeBa JKHIIUIII.

[Torygaemblie B pe3ynbrate mepepadoTku Buabl Onotorunea u ee KIIJ] mpuBeaeHb! B Ta0im-

e 3.1.

Tabnuma 3.1
KIIJ] HeKoTOpBIX BUIOB OMOTOILINBA
Hcrounnk Gnomacchl [IpousBoaumoe Texnonorus KITA
WJIM TOTUTHBA OMOTOTUINBO nepepadoTKu nepepadbotku, %
JlecopaspaboTku TEIUIOTa CKUTaHue 70
OTtx061 IEpEepabOTKH TEIioTa ra3s C)KUTaHue 70
JIPECBECHHBI He(Th yroJyb MTAPOJIU3 85
3CpHOBBIC cojioma CKUTaHue 70
S::faprm TPOCTHHI, 3TaHOJ cOpaxuBaHUE 80
OC;;(?EII:IIHH TPOCTHHK, JKMBIX C)KUTaHUE 65
aHa’pooOHoe (0e3 moc-
Hago3 MeETaH TyIa BO3/yXa) pas- 50
JIOKCHHE
I'oponckue cToku MeTaH ana>pobuoe pasio- 50
KCHHE
Mycop TEII0Ta CKUTaHue 50

CyIIecTBYIOT Pa3IMYHbIC SHEPrETHUECKUE CIIOCOOBI mepepaboTku dnomaccsel (puc. 3.3):
- TepMOXUMHYECKUE (MPSAMOE CKUTAHKE, Ta3U(PUKAIIHS, TUPOIIH3);
- onoxumuueckue (cruproBas (GepMeHTaNMs, aHA3pOOHAs WM a’dpoOHas mepepaboTKa,

onodoronms);
- arpoXuMHu4Yeckue (IKCTPAKIHS TOIUIHBA).

I_ED{:-Tnc HHTEA

~

.

PORAHMEM
IHEDIMWA

MponasoacTeo Gwo-
MBCCHI C SKKYMYTIM-

| I

I OTmxoas

MNoaTopHoe
WONON b I0BAHWE
OpraHHYECKON
rymyca

M MHTATEN M
coned

F

CrurpHue . ——
Tonrey Maie ]
HUNKDCTH, |
Tepmo- MNuponKa e MACTA, -
] KM ECEAE | ApeBaCHEE
MeTaabi L L
laawduxaim
iy
Cnuprosose
| = 3TEMON b
bwo- GpooseHwe
] L R u |
METOL || Anaapobroe Bworaa, h
—i iy o
PaInNowmeH He DT M {
e L]
rpf}- '3 ] ¥
i X ST RCTpe— b HKnppocrm, | |
TONNWaS MaCNAa
MeTOOk U

Puc. 3.3. Kraccugurayus ochosHbIX munos sHepeemuyeckux npoyeccos
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B nocnennee BpeMst HOSIBUIMCH MPOEKTHI CO3JAHUS UCKYCCMBEHHBLX IHEPSeMUUECKUX NAAH-
mayui 15 BhIpalllMBaHUs OMOMAacChl U MOCIEAYIOUEro nmpeoOpa3oBaHusl OMOJIOTUYECKON 3HEP-
rud. s I0Jy4eH s TeIIoBoil MolHocTH paBHoit 100 MBT notpe6yercs oxono 50m? miomam
SHEepreTUYeCcKuX MiaaHTanui. bosiee mMUpPOKUil CMBICT UMEET MOHATUE SHEPreTHYeCKuX (epm, Ko-
TOpO€ MOJpa3yMeBaeT MPOU3BOACTBO OMOTOIUIMBA KAaK OCHOBHOI'O MJIM MOOOYHOIO MPOIYKTa
CEJIBCKOXO035IMCTBEHHOTO IMPOU3BOJCTBA, JIECOBOACTBA, PEYHOTO M MOPCKOIO XO3AHCTBa, IMpPO-
MBIILJIEHHOW U OBITOBOH EATENILHOCTH YEJIOBEKA.

B xnumatuueckux ycinoBusix bemapycu ¢ 1 ra sHepreruueckux IJIaHTalUUi coOupaercs
Macca pacteHuil B konudecTe 70 10 T cyxoro BemecTBa, 4TO SKBUBAJICHTHO MPUMEPHO S T. y. T.
[pu NOMONHHUTENBHBIX arpornprueMax MPOAYKTHBHOCTH 1 ra Moker OBITh MOBBIIEHA B 2-3
pasa. Haubonee nenecooOpa3Ho MCMOJb30BaTh IS MOJYy4€HUs ChIpbS BhIpaOoTaHHbIE TOP(s-
HbIE MECTOPOJKJEHUS, TUIOMIaAb KOTOPBIX B pecnyOnuke coctamiseT okojo 180 Twic. ra. D10
MOXET CTaTb CTAOMJIBHBIM SKOJOTHYECKH YHMCTHIM U OMOC(EPHO COBMECTHUMBIM HCTOYHHUKOM
SHEPreTUYECKOTO ChIPhS.

buomacca — Hanbosee NepCIEKTUBHBIN U 3HAYUTENIbHBIA BO30OHOBISIEMbI UCTOUHUK DHEP-
TUU B peciy0iinKe, KOTopblil MoxkeT oOecneunBaTh 10 15% ce norpeOHOcTel B TomuBe. B Tabd-
mune 3.2 yka3aHa CTPYKTypa M OIICHKa ero TOTCHIIHAA.

Tabnuma 3.2
[ToTeHiman ncnoyib30BaHuss OOMAaCCHI
Bun 6uotorminBa [ToTenuman
JIpeBecHOE TOIUTHBO, BKJIIOYAs 0TXO/bI Jeco- | Okoso 3,0 mutH.T.y.T./roa (2,1 MutH. T.H.3./r01)
10JIb30BaHMsI U IEPepabOTKU + 9K0JIOTHYECKUH YPPEeKT

Jo 2,0 man.t.y.1./ron (1,4 Mian. T.H.3./ron) +

OTX0BI PACTEHUEBOICTBA, hTOMACECA
APLD & 9KOJIOTH4Y. 3P GEKT + yr1oOpeHus

BrITOBBIC OpraHMYECKHE OTXOIbI Oxouo 472 teic.t.y.1./roa (330 ThIC. T.H.3./TOM)

TexHu4yeckd BO3MOXHBIH MOTeHIMAN (0€3. BbIpAIIMBAHUS CIICIHATBHBIX OBICTPOPACTYIIUX JIC-
PEBBEB U BBICOKOYPOKAWHBIX PACTCHUI)
— 7,05 miH. 1.y.1./roa (4,93 MutH. T.H.3./r0 1)

DKOHOMHYECKH I1[€7eCO00pa3Hblil MOTCHIMAT B HACTOSALINI Mepro (B OCHOBHOM JIPEBECHOE TO-
IUTHBO)

— 3,58 mun. 1.y.1./rox (2,5 MiH. T.H.3./r07)

Becsma mHOro0Oemarome a1t bemapycu ncnonap3oBaHne B KA4€CTBE OMOMACCHI OTXO0B KH-
BOTHOBOJTYECKHUX (epM M KoMIIeKcoB. [lomydeHne n3 HuX Omorasa MoXeT cocTaBUTh okoio 890
MIIH. M° B TOJ., 9TO 3KBHBaneHTHO 160 Thic. T.y.T. DHeprocoxepxkanue Im> 6rorasa (60-75% mera-
Ha, 30-40% yrirekucioro rasa, 1,5% cepoBogoposa) cocrasisier 22,3 Mk, uto sxkBuBaieHtHo 0,5
M® OUMIIEHHOTO TPHPOIHOTO Tasa, 0,5 Kr au3ensHOro Tommsa, 0,76 Kr yCIOBHOTO TOIUIHBA.
CnepxuBaromuM (akTOpoM pa3BUTHUS OMOra3oBBIX YCTAHOBOK B PECITyOJIMKE SIBJISIFOTCS MPOJO0JI-
KUTEJIbHBIC 3UMBI, OOJIBIIAS METAIUIOEMKOCTh YCTAaHOBOK, HEMOJHAs 00€33apaXeHHOCTh OpraHnye-
CKUX ynoOpeHuil. BaXHBIM ycIOBHEM peai3aliy MOTeHIMANa OMOMAacChl SBISIETCS CO3[IaHHUE CO-
OTBETCTBYIOIIEH MH(PACTPYKTYpBl — OT 3arOTOBKH, COOpa ChIpbs O JOCTaBKM KOHEYHOM HPOIYK-
U TIOTpeOuTeNno. BHoAHEProycTaHOBKY pacCMaTpHUBAIOT B MEPBYIO OUYepelb KaK yCTAaHOBKY JUIS
MIPOU3BOJICTBA OPTAHUYECKUX YAOOPEHHH U IMOMYyTHO — JUIS MTOJTy4CHUsT OMOTOTUINBA, TIO3BOJISOLIE-
'O TIOJYYUTH TETJIOBYIO U AJIEKTPHUYECKYIO SHEPTHIO.

TepMoxumuuyeckne MeToabl nepepadorku o6momaccel. ITuponusz — mporuecc HarpeBaHHS
O6uomaccel 1100 B OTCYTCTBHE BO3/yXa, JUOO 3a CUET CrOpaHUs HEKOTOPOW €€ 4acTU IpU OTrpaHU-
YEHHOM JI0CTYIIe Bo3myxa win kuciopoaa. KT mporecca nmuponusa gocturaet 80-90 %.

B kadyecTBe MCXOJHOTO PHEPreTHUECKOTO MPOAYKTa B MPOIECcCe MUPOJIN3a MOTYT HCIIOJIB30-
BaThCS:

* opeanuueckoe monaugo (yeonw, cranywvl, mopg um. d.),

* OpesecHvie OMX00ul,

* CenbCKoXo3AUCmEenHble 0mxooul (conoma, bomsa pacmenuti u m. n.);
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* buobpukemvl u m. 0.

CocTaB Moyry4aeMbIX IPHA STOM BTOPUYHBIX SHEPTETHUECKUX MPOYKTOB YPE3BBIUANHO Pa3HO-
oOpa3eH. V3MeHeHne cocTaBa MPOJYKTOB IHPOJIM3a 3aBUCHT OT TEMIIEPAaTypPHBIX YCJIOBHIA, THIIA
BBOJMMOTO B IIPOIIECC CHIPBS, CIIOCOOOB BEACHUS Tpoliecca. Pa3HOBUIHOCTH TOTUINBA, TIOTy4aeMO-
ro B pe3yibTaTe MUPOJIN3a, UMEIOT HECKOJIEKO MEHBIIYIO TI0 CPABHEHHIO C MCXOJHOHN OMomaccoi
CYMMapHYIO SHEPTHIO CTOPaHHs, HO OTIMYAIOTCS OOJIbIIEH YHHBEPCATbHOCTHIO IPUMEHEHHS:

* Ty4Illell YIpaBIsIEeMOCTBIO MPOIECca TOPEHUS U COOTBETCTBEHHO TMOBBIIIEHUEM €0 SHEepro-
3¢ hexTUBHOCTH;

* QoJbllIel TEXHOJOTMYHOCTHIO, 0OJiee MIMPOKUM JHANa30HOM BO3MOXHBIX MOTpeOHUTenel u
COOTBETCTBEHHO 00JIee BBICOKIMH YKOHOMHYECKUMH M Ka9€CTBEHHBIMH TTOKA3aTEIISIMU.

T'a3ugpuxayusa — ciocod BeeHUs mpoliecca MUPOIIN3a, P KOTOPOM OCHOBHBIM JHEpreTHYE-
CKHUM IPOJTYKTOM SIBIISICTCSI TOPIOYHH Ta3.

["azoreHeparop — yCTpOHCTBO, B KOTOPOM peanusyercs mpoiece razuduxanuu (puc.2.3).

Torngmao B cocraB o6pa3yromierocs B ra3ore-
HEpaTope TeHEepaTOPHOTO Tra3a BXOJIAT
CIIEAYIOIIME  TOPIOYHE  KOMIIOHEHTHI:
OKHCBH YIJIepo/a, BOJIOPO/I, Ta3000pa3HbIe
YIII€BOJOPOIbI, METaH.

[Ipouecc rasudukanuum BKIHOYAET
Takue TIOcCieoBaTeNbHbIe  (a3bl, Kak
CyllKa, MUPoJu3 (KOKCOBaHME) U COOCT-
BEHHO T'a3u(HKAINS TOTUIHBA.

y N a3 B 30HE cymku MpOHMCXOIHT BHINA-

(CQ, H2.CHa4) pUBAaHME HA4YaJIbHOW BJIATM W3 IOCTY-

MAKOIIero B ra3oreHepaTop TOIUIMBA 3a

BoMa ey CYET OCTATOYHOM TEIUIOTHl YXOJSIIETrO
TeHEepaTOPHOTO Ta3a.

30Ha AMPONKIS— B 30He muposmza npu Temmneparype

f =800 °C 10 800 °C oT TommBa OTAETSIOTCS JIET-

KH€ ra3000pa3Hbie (Ppakinu, camon Bax-

ﬁo:? 1:?3"_ d:,l";;;fg_ HOU U3 KoTOpbIX siBisiercst MetaH (CHa).

3aKOKCcOBaBIIeeCcs B 30HE MUPOJIU3a TOII-

JMBO CHayajla pearupyer ¢ KHCIOPOJIOM,
HaxOJIAIIUMCS B CBEXEM BO3lyXe, oOpa-
3ysl IBYOKHCh YIJIepO/aa U BOJISTHOM Tap:

Boagyx{kucnopod)

C + O, =>CO; (ropenue);

Puc. 3.4. Koncmpykyus npomviuiieHHo20 eazocenepa- 2H, + O, =>2H,0.

mopa
B 30He razudukauuu npu tem-

nepatype cBoime 900 °C CO2 u HoO mpoosmkaioT pearupoBaTth ¢ YriaepoaoM, o0pas3ys OKUCH YT-
JIepoJia U BOAOPOJI, KOTOPBIC SBJISIOTCS] aKTUBHO FOPSIIIMMU Ta3aMH:
CO,+C=>CO0O,
H,O + C =>H, + CO.

Crenyer yka3aTh, YTO BEPXHSS IPaHUIIA TEMIIEPATYpPbl MPOXOXKICHUS PEAKIUU Ta30reHepa-
uu orpannyena 3HaueHusmu 1100-1200 °C (Temneparypa IiaBjieHuUs 30J1b1).

Buoxumuyeckue MeToAbI NMepepadoTku Guomaccehbl. Anazpodnoe pasznoxcenue — npouecc
MOJIyYeHHS SHEPTUU U3 OMOMAacChl MUKPOOpraHu3MaMu (aHa3pOOHBIMU OaKTEPUSMHU) B OTCYTCTBHUE
WK TIPU HEJOCTATKE KUCIOpoJa U cBeTa. [10J1e3HbIi dIHEPreTUIeCKUil MPOAYKT 3TOTO Tpolecca -
ouoras.

Buozasz - cmech yriexucinoro raza (CO2) u merana (CHa). DHeprerudeckast 3pQpEeKTUBHOCTb
nporecca cxuranusi ouoraza moxer pocturatb 60-90 % >(hGEeKTHBHOCTH CKUTaHUS CyXOTO HC-
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XOJTHOTO MaTepHuaIa.
OcCHOBHOE ypaBHEHHE, OIKCHIBAIOIIEE IPOIECC AaHAIPOOHOIO pPas3IoOKEHHsT Ouomaccel (Ha
IPUMeEPE HEIUTI0I03bI) HMEET CIICAYFONIUN BHUI:
CgH1005 + H O => 3CO, + 3CHa,.
buozazozenepamop — ycTpoONCTBO, B KOTOPOM peaM3yeTCsl MPOIECC MPEHMYIESCTBEHHOTO
noxyderus: CHs mocpencTBoM aHaspoOHOTO pasiiokeHHUst NCXo1HOM 6uomaccel. KoHCcTpykinu 0mo-
ra3oreHepaTopoB OTIUYAIOTCS YPE3BBIYANHBIM Pa3HOOOpa3WeM Kak IO OpraHu3alud COOCTBEHHO

TEXHOJIOTHYECKOTO TIpoIlecca aHadpOOHOU MmepepadoTKi OMOMAcCChl, TaK M 10 COCTaBY HCXOJHOTO

npoaykta (puc. 3.5). B mupe skcrutyatupyercs 8 MiTH. yCTaHOBOK ISt TIOJTydeHHS Onorasa.

Cnupmosas pepmenmayus —
MPOILECC  TOJNYYCHHS]  ITHIOBOTO
CIUpTa B KAYECTBE DHEPTETUUYCCKOTO
MPOAYKTa. DTUIOBBIA CIUPT (ITAHOJI)
CoHsOH - neryuee xuakoe TOIUIMBO,
KOTOPOE MOXHO HCIIOJIb30BaTh BMeE-
cTO OCH3MHA.

B ecrecTBEeHHBIX YCIIOBHUSAX 3Ta-
HOJI 0Opa3yeTcs U3 caxapoB COOTBET-
CTBYIOIIMMH MHKPOOPraHU3MaMHu B
kucnoi cpene (pH ot 4 1o 5).

12 OcHOBHas peakius IpeBpare-
HUS Ccaxapo3bl B ITAHOJ HUMEET Clie-
YOI BUI:

: K norpebatenio ﬂpOJfCJfCu

|~ ; ™ C1oH»041 + H,O => 4C,HsOH

[ 7} 14 + 4C02

@ Kunkue TOIIMBA, ¥ B YacT-

1 HOCTH J3TaHOJ, OTJIMYAIOTCS YPE3BBI-

YailHOW TEXHOJIOTHYEeCKON dPdek-

TUBHOCTBIO H3-3a yI0OCTBA HCIOJb-

30BaHHS W XOPOIIETO YIPaBICHUS

MPOHECCOM TOPCHHS B JBUTaTEISIX

BHYTPEHHETO CrOpaHHS.

B kauectBe 3amenutens OeH3u-

Ha ATaHOJ MOXKHO HCIOJb30BaTh B

BHJIC:

* 95 % -0 3TaHONA B MOACPHH-
3UPOBAHHBIX JIBUTATCIISX;
* cmecu 100 %-ro (00e3BOXKEH-

HOT0) 3TaHOJa C OCH3MHOM B COOT-

HOIIICHUW OJIMH K JISCSATH B TPAIUIIHU-

"
P Mg o
HABo |
|

Puc. 3.5. Texnonocuueckue cxemvl kumaticko2o buo2azoee-
Hepamopa (@) u ycmanosku 015t NPOMbLULLEHHOU nepepa-
bomku omxo008 dxcusomnosoocmaa (0): 1 - 6600 mamepua-
aa; 2 - 2azonposoo; 3 - cvemuas Kpvluika, 4 - 6v1600 nepepa-
bomannoeo mamepuana; S - pazoenumenvHas cmeHka; 6 -
Gepmenmamop; T - 2az; 8 - pepma; 9 - nasozonpuemnux; 10
- nacoc; 11 - memanmenx;, 12 - eazeonvoep; 13 - mennooo-
mennux; 14 - komen; 15 - nepepabomannwiii ocmamox

OHHBIX JIBUTATEJISX.

B Hacrosiiee BpeMsi CTOMMOCTh TOIUIMBHOTO 3TAaHOJIA CpaBHUMA CO CTOMMOCTBIO OCH3HHA,
npuyeM HaOJII0JaeTCsl TCHIICHIINS €€ CHIDKEeHUs. BmecTe ¢ TeM 3TaHoN XapakTrepu3yeTcs 0oJiee Bbl-
COKHM OKTaHOBBIM YHCJIOM.

@omo.ntu3 - IPOIIECC PA3JIOKEHHs BOJBI HAa BOJIOPOJI U KUCIOPOJ MO NieiicTBreM cBeTa. Ecim
BOJIOPOJI CTOPAET HJIM B3PHIBACTCS B KAUECTBE TOIUTMBA TIPU CMEIICHUU C BO3LyXOM, TO TIPOUCXOIHUT
pexomOunanus Oz u Ho.

HexoTopeie 6nonornyeckne opraHu3Mbl MPOAYIHUPYIOT UM MOTYT MIPH OTPEIEIIEHHBIX YCIIO-
BUSIX IIPOAYLIMIPOBATH BOAOPOJ IIyTeM O0no¢oTom3a.

[TotoOHBIN pe3ynbTaT MOYKHO TOJYYUTh XHMHUYECKHM ITyTeM 0e3 yJ4acTusi KHUBBIX OpTaHU3-
MOB B JTJAOOPATOPHBIX YCIOBUSX. [IpOMBIIIIIEHHOTO BHEIPEHUS 3TH TEXHOJIOTHH €Ille HE TOITYIHIIH.
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ArpoxXuMHYecKue MeTo/bl MepepadoTKu OuomMaccebl. IKCmpPaKyus Mmonaue — Iporecc mo-
JYyYEHUS )KUIKUX WIHA TBEPIBIX TOTUTUB MPSMO OT PaCTCHUN WIIN )KHUBOTHBIX.

[Tpoaykunio pacTeHHIT MOXKHO pa3/IeUTh Ha CIECAYIOIINE KaTETOPUH:

* ceMeHa — IO/ICOTHEYHUK C MAaCcCOBBIM cojiepkanueM macia 10 S50 %, parc;

* OpexH — MaJbMOBOE MacJIO, KOTpa KOKOCOB ¢ MacCOBBIM cojiepkaHneM macia 10 50%;

* IIJIOJBI — OJIMBKH,

* JIMCThS — IBKAJUIIT C MACCOBBIM COJIep kKaHueM Maciia 1025%;

* COK PACTEHMI — COK KaydyKa,

* MPOJYKTHI IEpepabOTKU OTXOJ0B pacTeHUI —Macia 1 pacTBoputenu 10 15 % cyxoit macchbl
(manpumep, ckunuaap, KaHKU(OIIb, MACITHUCTHIC CMOJIBI U T. 11.).

BosmoskHa opranmzanus (hepM Mo Mpou3BOACTBY arpOXMMHYECKUX TOIUIMB HAa OCHOBE Iepe-
YHCJICHHBIX BHINIE pacTeHuil. BMecTe ¢ TeM moydaemble TaKuM 00pa3oM MPOJYKTHI IO CBOUM XH-
MUYECKUM CBOMCTBAM MOTYT OBITh TOpPa3/io IICHHEE, YeM MTPOCTO TOTUIUBO.

B cBsi31 ¢ 3THM 00J1€€ TPEIOYTHTEIBHBIM TPEACTABISCTCS CIIOCO0 MOTYISHHUsST arpOXUMHYe-
CKHUX TOILJIMB, KOTOPBI OCHOBAH Ha KY/1bMUGUPOSAHUU CREUUATUIUPOBAHHBIX MUKPOBOOOPOCIIEH.
HccnenoBanus BO3MOKHOCTH MCIOIB30BAHUS MUKPOBOJIOPOCIICH B MPOIECCE IKCTPAKIIUH TOTUIHB
MOKa3aJId, YTO COJEP’KaHHE B HUX YIIIEBOJOPOJOB - OCHOBHOTO TOPIOYEro KOMIIOHEHTA - MOXET
OBITH TOBOJIPHO 3HAYMTEIBHBIM. Tak, B CyXuX KJIETKaX 3€JI€HON pachl MUKPOBOJIOPOCITH «OOTPHO-
KOKKYC OpayHHn» coaepkutcs ot 1 no 36 % yrineBoopo/ioB, a B CyXuX KIeTKaX KOPUYHEBOH pachl
- 1o 86%. [penmomnaraercs, 410 3a1eKu HEPTU 0OS3aHBI CBOMM MPOUCXOKICHUEM IPEIKaM UMEH-
HO 3THUX MHUKpPOBOJOpOCiei. YIIIeBOAOPObl, BbIpadaThiBaeMble «OOTPHUOKOKKYC OpayHHUU», B OC-
HOBHOM JIOKAJIM30BaHbI HA HAPY)KHON MOBEPXHOCTH KJIETKH M MOTYT OBITh yIaJeHbl MEXaHUYECKHU-
MU MetoaamMu. OcTaBuIyOCsS OMOMAacCcy MOXHO TOJBEPTHYTh THIPOKPEKHHTY, B PE3YJIbTaTe KOTO-
poro noxy4darot 65 % razommaa, 15 % aBHanoHHOTO TOIIHMBA, 3 %0 OCTATOYHBIX Maced.

Ounepeemuueckas npoepamma Pecnyéonuku berapycov 0o 2010 r. mpemxycMaTpuBaeT psizi KpyIi-
HOMACIITAOHBIX MEPONPUATHI B oOnactu 6uosHepreTuku. Cuutaercs, 4To NpUMEHEHHe OHO3HEp-
TeTUYECKUX YCTaHOBOK IO mepepaboTKe OTXOJOB KMBOTHOBOJCTBA TIO3BOJIMT CYIIECTBEHHO YIIyd-
IIATH SKOJIOTUYECKYI0 0OCTAaHOBKY BOJIM3M KPYITHBIX KHBOTHOBOJYECKHUX KOMIUJIEKCOB, T/ie K Ha-
CTOSIIIIEMY BPEMEHHU CKOIMJIMCH OTPOMHBIE KOJMUYECTBA HerepepadoTanHo# O0momaccel. Kpome To-
ro, MOXXHO PAacCUMTHIBATH Ha TOJTY4YE€HHE BBICOKOKAUECTBEHHBIX OPraHUYECKHUX YHAOOpEHHWH M 3a
CUeT MPOU3BOJICTBA OMOTa3a 00eceynuTh SKOHOMUIO 116 muic. m ycroenoco monausa B TOI.

3.3. 'maposHepreTuyecKue pecypcebl

I'unposnepreruka — 310 001acTh HaubOJEEe Pa3BUTON HA CETOJHS PHEPreTHUKU Ha BO3OOHOB-
JSIEMBIX pecypcax, UCIOJIb3YIONasi SHEPTHIO MaJAk0IIeH BO/IbI, BOJH (aMIUIUTYa BOJH B HEKOTO-
pbIX paifoHax MHpoBOro okeana gocturaet 10 M) u npwinBoB. Llenb rHAPOIHEPreTHUSCKUX yCTa-
HOBOK — Ipeo0Opa30BaHMUE MOTEHIUAIbLHOW SHEPrHUHM BOJIBI B MEXaHMYECKYI0 SHEPrUI0 BpallleHUs
ruapoTypOuHbI. B riaBe 2 ObLIM paccMOTpPEHBI PUHIUIBI paboThl ruapodiekrpocTanimii ([IC) u
rHIPOAKKyMyupyromux sekrpoctaniuil (CADC), yka3aHbl UX XapaKTEPUCTUKU U POJIb B SHEPTO-
CUCTEME.

[IpeobpazoBaHue TUAPOIHEPTUN B MIEKTPUUECKYIO CTaI0 BO3MOXKHBIM B KoHIIE XX B. Kpyr-
HbI€ TUAPORIEKTPOCTAHIIMU Hayaidu cTpouThbest Ha pyoexke XIX u XX BB. Hanocumsblil Okpyskaro-
el cpenie UX BOJAOXPAaHMWIMILIAMH YIIEpO: YHHUUTOXKEHUE GIIophl, payHbl, IUIOJOPOIHBIX 3€MEIb B
pe3ysbTaTe 3aTOIUICHMS], KIMMaTHYeCKUe M3MEHEHMs, NOTEHLUaIbHAs yrpo3a 3eMJIETPACEHUN U
Ip., 3aWIMBaHUe TUAPOTYPOUH, UX KOPPO3Usl, OOJIbIINE KAalUTaIbHbIE 3aTPaThl HA COOPY)KEHUE —
BOT HamOoJiee CIIOKHBIE MPOOJIEMBbI, CBsI3aHHBIE ¢ coopykeHneMm u skcruryaranuen ['DC. ['mapo-
SHEPTEeTUYECKUI MOTSHIIMAN BCeX peK Mupa onennBaercs B 2857 I'Bt, npunusoB — B 13 'Bt. Ma-
JIOBEPOSITHO, YTO KOrAa-nu0o oH OyJeT MOJHOCThIO OCBOEH. B Onmxkailiine necsaTuineTus ycTaHOB-
neHHast MmomHocTh ['DC B 1enoM OyaeT pacTu pHu OJHOBPEMEHHOM CHHMKEHUU HX JIOJIM B CyMMap-
HOH BBIpaOOTKE EKTPO3HEPrun B Mupe. BeipabaTtsiBaemyto ['DC sHEpruto jerko peryaiupoBarb, U
OHA MPEUMYLIECTBEHHO HCHOJb3YETCs JUIsl OKPHITUS MUKOBOM yacTH rpaduka Harpy3ku 3HEpro-
CHCTEM C IIEJIbI0 yiydleHus: paboTel 6a3ucHbIX ekrpoctanimii (TOC, KOC, ADC).
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I'mopopecyperl benapycn onennBarorest B 850-1000 MBT. OgHako NMpakTHUYECKH peannsye-
MBI TIOTEHIHAT MaJbIX PEK U BOJOTOKOB cocTaBisieT eapa i 10% 3Toi BEIWYHMHBI, YTO SKBUBA-
nentHo 3koHOMHHU 0,1 MutH. T.y.T. s mocTrkeHns: OOJBIIEro MPHIIIOCH ObI 3aTONMUTH 3HAYNTEIh-
HBIC TUIOIA/IN U3-3a PAaBHUHHOTO XapaKTepa pek.

Pecniyonuka benapyck — mpenmyInecTBeHHO paBHHHHAS CTpaHa, TeM He MEHee ee TUAPOIHED-
TeTUYECKHE PECYpPCHl JOCTATOYHO CYIIECTBEHHBI. DHEpreTudeckas nporpamma Pecryonmuku bena-
pych o 2010 r. B kadecTBE OCHOBHBIX HAIIPABIICHUH Pa3BUTHS MAJIOW THIPOIHEPTETHKH B CTPaHE
peIyCMaTpUBAET:

— BOCCTAHOBJICHHE paHee JeHCTBOBABIIMX MAJBIX THAPOIICKTPOCTAHIIMA Ha CYIIECTBYIOIINX
BOZOXPAaHWJIMIIAX IYyTeM KalMTAILHOTO PEMOHTA M YaCTHYHON 3aMEHBI 000PYIOBAHHS;

— CTPOUTENBCTBO HOBBIX Maibix ['DC Ha BOJOXpaHWIHIAX HEIHEPTETHUECKOTO HAa3HAYCHUS
0e3 3aToIIeHus,

— co3zanue Manbix ['OC Ha IpoMBILUIEHHBIX BOAOCOpOCaXx;

— coopykeHue oecrtoTuHHBIX (pycioBbix) ['IC Ha pekax cO 3HAYUTEIBHBIMH PACX01aMH BO-
TTBL.

Kax mpaBusio, Bce BoccTaHaBIMBaEeMbIe W BHOBBL coopyxaembie Manbie [[DC OymyTt paborath
napajuieNIbHO C JEHCTBYIOMIEH YHEPrOCUCTEMOH, YTO TIO3BOJIMT 3HAYUTEIBHO YIIPOCTUTH CXEMHBIE H
KOHCTPYKTHUBHBIC PEIICHHUSI.

Oo6myro MomHOCTE MaTbix ['DC B pecnyonuke mipeanonaraercs gosectu k 2010 r. no 100
MBT, uto obecnieuuT 3koHOMHKIO 120 THIC. T YCIOBHOTO TOIUTMBA B ToJ. bacceiiHbl pex 3amamHas
JIBuHa 1 Heman, npoTekaromux no Teppuropun bemapycu, OTHOCATCA K 30HAM BBICOKOTO THIPO-
SHEPTEeTUIECKOTO MOTEHIHANA, U Hcnoib3oBanue ero eme B 40-x rogax XX B. HAMEYAJIOCh IyTeM
CTPOMTENIbCTBA MHOTOCTYyINeH4YaThiX KackanoB ['DC. B Hacrosiee BpeMs pa3paboTaH MPOEKT CO3-
nanus kackana u3 4 'DC na p. 3anannas JIsuna co crpoutensctBoM ['DC B paitone BureOcka, be-
menkoBuuel u [losorka u ere oHON HIDKE MO TEYEHHUIO C OOIIel YCTaHOBJIECHHON MOIIHOCTHIO
132 MBT u exeroHoii BeipadoTkoii aexTpodnepruu 530 MBteu. TpeOyemble KanuTaibHbBIE BIIO-
KEHUS JIJISL peaTu3allii 3TOTro MpoekTa cocTapisieT okoyio 120 M mosmapos CIILJI. AHamorudHbIi
MpoeKT pazpadoTad u s p. Heman co ctpoutensctBoM ['DC B paitone 1. I'ponno u a1. HemHoBo ¢
oOmIeil yCTaHOBJIGHHOUM MOITHOCTHIO Kackana 45 MBT. OtoT npoekt Tpedyet okoio 40 MitH oiuia-
poB CIIIA xanuTanbHBIX BIOXKEHUM.

3.4. BerposHepreTuyeckue pecypcol

DHeprus BeTpa Ha 3eMHOM Iape oneHuBaercs B 175-219 teic. TBT -4 B rog. 910 nmpumep-
HO B 2,7 pa3za 0oJbllle CyMMapHOTO pacxoja dHeprud Ha IuiaHeTe. [locTosHHBIC BO3IyIIHBIC
TEYEHUS K DKBATOPY CO CTOPOHBI CEBEPHOTO U I0KHOTI'O MOJIyIIapuil 00pa3yroT CUCTEMY 1acCaTOB.
CyImecTBYIOT EPHOIMYCCKUE JABIKEHUS BO3/lyXa C MOPS HA CyIly U OOpaTHO B TEYEHHUE CYTOK
(6pu3sl) u rona (Mycconsl). [Tone3HO MOXKET ObITh HCIIOJIB30BAHO JIHITL 5% yKa3aHHOW BETUYH-
HbI 3Hepruu BeTpa. Mcnonp3yeTcs ke 3HaYUuTEIbHO MEHbIE. BBISBUM NPUYUHBI 3TOTO U Iep-
CIEKTUBBI Pa3BUTHSI BETPOIHEPIE€TUKH.

HaunGonee >¢pdexTuBHBIN CcOCO0 yTUIM3AIMU IHEPTUM BETPa — MPOU3BOJICTBO 3JIEKTPO-
sHeprun. B BeTposHeprernyeckoil ycranoBke (BDY) kuHeTndeckast S3HEprus JBIKECHHS BO3IyXa
MIpEeBpaIllaeTCsl B DHEPIUIO BPALLlEHUs POTOpa IeHepaTopa, KOTOPBIH BbIpabaThIBaeT 3IEKTPO-
SHEPTUI0. BpIX0/1HAas MOIIHOCTh YCTAHOBKU MPOTOPIMOHATIbHA IUIOIIAIH JIONACTEN BETPOBOTO po-
TOpa U ckopocTu Berpa B Kyde. [loaTomy BOY 00b110ii MOLTHOCTH OKa3bIBAIOTCS KpyHHOTaoa-
PUTHBIMH, B€Jlb CKOPOCTb BETpa B cpeAHEM ObIBaeT HeOONbIION. [[1s 3amuThl OT pa3pyleHus
CWJIbHBIMU CIy4YalHbIMU IOPBIBAMHU BETpa YCTAHOBKHU MPOEKTUPYIOTCSA CO 3HAUUTENbHBIM 3alia-
coM npoyHOCTH. TpynHocTH B ucnoib30BaHUU BOY cBs3aHbI ¢ HENOCTOSHCTBOM CKOPOCTH BETpa.
[IpuxoauTcs ynpaBiiATh YaCTOTOM BpalEeHUsI BETPOKOJIECA U COTJIACOBBIBATH CE€ C YacTOTOM Bpa-
LIeHUs AIeKTporeHepaTtopa. Kpome Toro, B nepuo/ sl 6€3BeTpUsl SIEKTPOIHEPTUS HE TPOU3BOIUT-
cs1. I MCKITIOUEHHUs epePhIBOB B AJIEKTPOCHAOKEeHUH BOY NOMIKHBI UMETh aKKyMYJISATOPBI SHEP-
ruu. Kpynnomacmrabnoe npumeHenne BOY B kakoM-TO 0JJHOM paiioHE MOKET BbI3BaTh 3HAUU-
TeJbHbIE KIMMATHUYECKHE U3MEHEHUs], UCIOPTUTD JaHamadt. BOY co3narot myMm u siexkTpomar-
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HUTHBIC TOMEXH.

Hayunble pa3paboTKu U UCClIeA0BaHUSI OPUEHTUPOBAHBI Ha HCHoJb30BaHue BOY no nsym
HANpPAaBJICHUSM: B PErHMOHAIBHBIX YHEProCHCTEMax M JJIi MECTHOro (aBTOHOMHOTO) 3HEpPro-
cHaOxenus. Dynkunonupyrot BOY momuocTsio 10 200 kBT, 1 cO31aHBI YCTAHOBKH MOITHOCTHIO
3-4 MBT. Cpok cinyx0bl Takux reHepaTopoB 0koso 20 yier. CTOMMOCTh BhIpaOaThIBAEMON HMHU
ANEKTPOIHEprun Oyaer meHwine, yeM TOC Ha XHAKOM TOIUIMBE. YCTaHaBJIMBAThCs Takue BDOY
MOTYT Ha OTKPBITBIX PaBHHHHBIX MecTax. BerpoyctanoBku moniHocThio oT 10 mo 100 kBt mns
aBTOHOMHOT'O PHEProcHa0KEHHS >KUJIbIX MOMELIEHUN, pepM U Apyrux norpedureseil Moryt
MPUMEHSTHCS B CTPAHAX C BBICOKHM JKU3HEHHBIM YPOBHEM.

Jons Berposnepretuku BemukoOpuranuu u ['epmanun oreHeHa B 20%. Haubonbmas 1oJis
(mo 30%) B mpou3BOACTBE 3MeKTpodHepruu mosydeHa B 1993 r. B Jlanuw, riae BeTpoBbIe TYpOHUHBI
paccestHbl 110 Beel ctpaHe. CTpoUTENbCTBO COBpeMeHHBIX BOY Hauanock 3meck B koHie 7/0-x ro-
noB. A B wagane 80-x B mrare Kamudopuus (CIIA) Habmogancss 0coOOEHHO MHTEHCHBHBIH POCT
BOYV. Ilpunsitue -3/1ech 3aK0HA O HAJIOTOBBIX JIBIOTaX Ha WHBECTHUIIMU B BO30OHOBIISIEMBIE HCTOY-
HUKU SHEPTrUU B JIOTIOJHEHHE K (eiepalibHbIM HAJIOTOBBIM JIbIOTaM CO3J1aJI0 OJIArONpPHUATHYIO 00-
cTaHoBKY. B pe3ynbrare KamudopHus npeBparuiach B MUPOBOTO JIHJAEpa M0 MPOU3BOACTBY dJIEK-
Tpo3Hepruu u3 Berpa. CILIA moryt notepsith 3T0 1MIepcTBO, Tak kKak B EC mocraBuin 1eib Bblpa-
OateiBaTh 8 Thic MBT BETPOBOM AIIEKTPOIHEPTHH, UTO cocTaBisgeT 1% morpedHOCTEl HE B AIIEKTPO-
sHepruu. [lanus, ['epmanus u Hunepnanael 1oJKHBI BhIpadaThiBaTh 3JIEKTPOIHEPTUU U3 BETpa MO
Kkpaitaeit mepe 10 5000 MBT.

CrouMoCTh BETPOBOM 3HEpPIUU cHUkaetcs Ha 15% B ron u faxke ceroHs MOXeET KOHKYpHpO-
BaTh Ha PBHIHKE, a TJIABHOE — UMEET TIEPCIIEKTUBHI JAbHEHINIET0 CHIKCHUS B OTIIMYHE OT CTOMMO-
CTH 3Hepruu, noiaydaemoir Ha ADC; Ipu 3TOM TEMIIbl pOCTa BETPOIHEPIETUKHU B HACTOSILEE BPEMS

npeBbimaoT 25% B rojn. Mcmonb3oBaHWE SHEPTUU

a 6 BETpa B pa3IMYHbIX FOCylapCcTBaX HAOUPAET CUITY.
Teppuropus Pecnybnuku benapyce Haxomutcs
o B YMEpEeHHOU BeTpoBO# 30He. CTabmibHAas CKOPOCTh
(, -\0 BeTpa cocraBisgeT 4-5 M/C U COOTBETCTBYET HIKHEMY
Mpeeny yCTOWYMBOM paboThl OTeUueCTBEHHBIX BDY.
01 DTO MO3BOJSET HCIONL30Barh Jumb 1,5-2,5% Bet-
poBoii sHeprun. K 30Ham, 6yaronpusiTHeIM JUisl pas-
PANANEHOS OpTomHansioe gyt BETPOSHEPIETHKH, CO CPEIHEroI0BOi CKOPO-
cThio BeTpa Bhime 5-5,5 m/c, otHocuTes 20% Teppu-
TopuH cTpaHbl. [103TOMY BETPO’HEPreTHKY MOMXKHO
paccMaTpuBaTth B Kauecmee 8CHOMO2AmenbHO20 SHep-
2opecypca, Ppellalollero MeCTHble HpoOJieMbl, Ha-
| npuMep, OTAENbHBIX pepmepckux xo3aiicTB. [lo He-
KOTOpPBIM OII€HKaM, BO3MOXXHas -~ YCTaHOBJICHHAs
MomtHOCTE BOY k 2010 r. B pecnybjuKe MOXKET CO-

craButh 1500 kBT.

= -
BeTpoBbie yCTaHOBKH KIACCUPHUIUPYIOTCS 10
F & h JIByM OCHOBHBIM Tpu3Hakam (puc. 3.6) — reomerpuu
Q) - BETPOBOTO KOJIECAa M OPHEHTAI[MH OCH BPAICHUS BET-
")

£

POBOTO KOJIECA OTHOCUTEIIBHO HAIIPABIICHUS BETPA. Y.C-
TAHOBKHM, HCIOJB3YIOIINE NOIbeMHYIO cuiy (audr-
MAIIIHBI), UIMEIOT, KaK MPaBWIIO, JTUHEHHYIO CKOPOCTh

Puc- 3.6. Knaccugpurayus éempodnepzemu-=  gounop nonacreii BETPOBOT'0 KoJjieca 0OJIbIIIe CKOPOCTH
4ECKUX YCMAHOB0K NO MUNY UCROTHEHUA U gerpa,

opuenmayuu 6emposwix Kojec. d - emposvle VCTaHOBKH, HCIOJB3YIOUHE CHIY JI0GOBOIO

Koz1eca ¢ 20pUsOHMANbHOL OCbIO 6PAUCHUR,  conpotuBiIeHHs (Qpar-Mammesl - puc. 3.7), Kak

0 - 6emposvle Koneca ¢ 8epMUKANLHOU OCbIO MPaBWIO, BpalIalOTCSd C JUHEHWHOW CKOPOCTHIO,
6pauyeHuA MEHBIIIEH CKOPOCTH BETpa.

MNapycHoe Porop Oapue

LnnHapts Markyca Porop Max-Tpoyea
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Cpenu pa3IuIHBIX THIIOB BETPOBBIX KOJIEC CIIEAYET BBIACIUTh NWIHHAPEI Marnyca. B ocHo-

Be paboThl BDY naHHOro THHa J€XHUT MCHOJb30BaHUE PEaKTHBHOM MOJABbEMHOUN cuiibl (puc.

3.8), BO3HMKAOIIEH BCICACTBUE PA3IUYHBIX YCIOBHIA 00TeKaHUsA (M COOTBETCTBEHHO Pa3IMYHOTO
nepernaja JaBJICHUI) Ha BEpXHEH M HIKHEH 00pa3yIoIuX UIHHIPOB BpAICHHS.

OtnuuurensHOi ocobeHHocThio BOVY, ncnonsiyromux sdpdext Marnyca, siBisiercs

JTOCTH)KEHNE MaKCHMaJbHOW 3G (PEKTUBHOCTH BOCIPHUAITHS BETPOBOTO MOTEHIMAJA MPHU HE

odeHb BbICOKHX (~ 4-5 M/c) ckopocTsix

- F
— -
E / e A Berposoii noTok 23
E—P [ &
g —
é — o
—p» —

Puc. 3.7. [lpunyunuanvras cxema 6empogoui
VCMAHOBKU, UCNOIb3YIOUjell CUTY 10008020 CO-

npomueieHus - Seee Unnumap epawesmn
BETpa. HenopeumHaa ock
Ha puc. 3.9 u 3.10 npuBeneHbI . .
P PUBCICHBL b . 3.8, Pomopmnutii anemenm eempogoii ycmanosku,
MIPUMEPHI TPOMBIIIUICHHBIX KOHCTPYKITAH < i
. ucnoavsyrowen 3pgpexm Maenyca:. F - peakmuenas
JIOTIACTHBIX (C MPOJAOJIBHON U BEPTUKAIIb-
NnOObeMHAs Cuna

HOW OCSIMH BpaIICHHsI BETPOBOrO KoJieca)
BDYVY u onsiTHO-npoMbIniuieHHOM BOY poropHoro tuna.

Rt

| N R e e 5

o

Puc. 3.9. Koncmpyxyuu nonacmmuvix BOY Puc. 3.10. Pomopnas BIY gupmwi «Asponaa»
(Benapyco)

Pacuem snepzemuueckux xapaxmepucmuk B3Y. 3arnac sHepriuu BO3IyIIHBIX IOTOKOB (MK
BETPOBO#I MOTEHIIMAN) XapaKTePU3yeTCs MPEXK/IE BCEr0 YCTONYMBBIMU 3HAYCHUSIMHU CKOPOCTH BETpa

Ha YPOBHC PasMCIICHHA BETPOBOT'O KOJIECA.
I[J'I?[ OMpCACIICHHNA JTOKAJIbHBIX 3HAYCHHUU CKOpPOCTH BETpa HaA 3aHaHHOﬁ BBICOTC HCIIOJIB3YCTCHA

COOTHOILICHHC
U=Uo(Z/10)", (3.1)

rae U; - ckopocTh BeTpa Ha onpezensieMolt Boicote Z; Uig - CTaHIapTHOE 3HAYEHHUE CKO-
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pOCTH BeTpa Juls JaHHON MecTHOCTH Ha BbicoTe ¢uitorepa 10 m; b - mapameTp cooTHeceHus, 3aBu-
CSIIMIA OT BPEeMEHH roja u penbeda MECTHOCTH (IJIs1 OTKPBITHIX MeCT D mpuOIM3UTENBHO PaBHO
0,14).

CoOTBETCTBEHHO, IpU CKOpOoCcTH BeTpa U Ha ypoBHE OCH BETPOBOTrO KOJieca MOLIHOCTh P, paz-
BHUBaeMasi BETPO3HEPIreTUYECKON YCTaHOBKOM, OIPENENSIETCS U3 COOTHOIIEHUS

ru?
2 (3.2)

rjae S = 7D%4 - omemaemasn nrowads (IIOMAE, TOKPHIBAEMAS JIOMACTSME BETPOBOTO KO-
neca guamerpom D mpu ero BparmieHun); ¢, - Ko3)GHUIUEHT MOLTHOCTH, XapaKTepu3yomuil sdpdek-
TUBHOCTB HCIIOJIb30BAHUSI BETPOBBIM KOJIECOM SHEPTrUU BETPOBOTO MOTOKA M 3aBUCSILUN OT KOHCT-
PYKIHMH BETPOBOTO KOJIECA; P - INIOTHOCTh BO3/1yXa.

MakcumanbHasi MpoeKTHast MOIHOCTE BOY ompenensieTcst 11 HEKOTOPOU CTaHIAPTHOU CKO-
poctu Betpa (00b1uHO B mpenenax 8-12 m/c B 3aBUCMMOCTH OT THIIA YCTAHOBKH), IPH KOTOPOH ra-
paHTHpyeTCs ONTUMAIbHBINA PEXXUM U 0€30MacCHOCTh paboThl BETPOBOTO KOJIECA U Y3JI0B TPAHCMUC-
cuu. B memom mpu npoektupoBanun BOY yduThIBarOTCS MaKCHMaJIbHO BO3MOXKHBIC UISI JAHHOM
MECTHOCTH MOPBIBBI BETPA.

OcHognbim HanpasneHuem ucnoip3oBanus BOY B Hamell pecniyonuke Ha Onvkaliuil nepu-
o Oyner NmpUMEHEHUEe WX JUISl IPUBOJA HACOCHBIX YCTAHOBOK M KaK HMCTOYHUKOB SHEPrUU s
anekrpoasurareneit. [lepcnextuapt BOY B coueranun ¢ MI'DC a1 nepekayku BOJIBI.

ABTOHOMHBIE BOY 00s3aTellbHO JOJKHBI KOMIUIEKTOBATHCS PE3EPBHBIMHU JIU3EIHHBIMHU HC-
TOYHHUKAMHM 3JIEKTPOIHEPI U WU aKKYMYJISTOPHBIMU OaTapesiMu.

P = Cp Su,w

3.5. CosiHeuHas1 JHeprus

Jlyaucras sneprus ComnHIa, MOCTyMaromas Ha 3eMIII0, — IPAKTUYECKA HEUCUYEepIIaeMbli HC-
TouHUK. OrpoMHasi sHeprus oopasyercs Ha COHIIE 32 CYET CHHTE3a JIETKUX JIEMEHTOB — BOJIOPO/Ia
Y Tenusl.

PannannonHoe u3imydeHue XapakTEPHU3YETCs TAKKE YMCIOM YacOB COJHEYHOTO CHUSHUS, KO-
topoe Uit benapycu u cpemHeeBporerickoit yactu Poccun cocrapiser ot 1750 mo 1850 4 B ron B
3aBUCHMOCTH OT pernoHa. Takas jke BeTW4YrHa XapaKTepHa, Hampumep, u s [lBeruu, rae con-
HEYHAasl SHEPTETUKA UMEET JOCTIKEHUS U TTOJIEP)KUBACTCS TOCYAAPCTBOM.

MuHUMaJIbHOE YHCIIO THEW 03 COJIHIIA MPUXOAUTCS Ha AeKaOph. [lo JaHHBIM MHOTOYHMCIICH-
HBIX HAOJIIOJIEHUH, TaKUX JHEH ObIBACT OJMH WK ABa. HampoTus, B Ui0Jie HauOOJIbIIIEe KOJINYECTBO
COJIHEYHBIX JHEH — 19-22.

W3BecTHO 06a nanpasnenusa ucnonv3oeanusa conHedHon suepruu. Haubonee peanbHbIM, Ha-
XOJIAIAM OTHOCHUTEJBHO IIMPOKOE PacIpoCTpaHEHUE B TaKMX CTpaHaX, Kak ABcrpamus, M3panis,
CLIA, Anonus, siBisiercs npeoOpazoBaHUE COJHEUHON SHEPrUM B TEIJIOBYIO U HCIIOJIb30BAaHUE B
HarpeBaTeIbHBIX cUCTeMax. BTropoe HampaBieHHEe — CUCTEMBI HEMPSIMOTO U MPSIMOro-IIpeoOdpa3oBa-
HUS B DJIEKTPUUYECKYIO SHEPTHIO.

ConHeuHbIe HarpeBaTEIbHBIE CUCTEMBI MOTYT BBITIOJHATD Pl QYHKITUH:

* [I0JIOTPEB BO3/yXa, BOJIBI JJIsI OTOTUICHHUS U TOPSYETO BOJIOCHAOKECHHUS 3/JaHUMH;

* CYIIKY MIIECHUIIBI, puca, Kode, IPYyrux CeIbCKOXO03IUCTBEHHBIX KYJIBTYp, JIECOMATEpHUAIOB
JUTS TIPETYTIPEKICHUS UX TIOPAKEHUSI HACEKOMBIMH M IIECHEBBIMU IPUOKaMU;

* IOCTABKY TEIUIOTHI JIJIs1 paOOTHI a0COPOIIMOHHBIX XOJIOAMIHBHUKOB,;

* OIIPECHEHME BOJIBI B COJIHEUHBIX JUCTHILIATOPAX;

* IPUTOTOBJICHUE TTUIIIH,

* IPUBOJ] HACOCOB.

I'opsiuee BonocHab:xkeHne. B cucremax ropsyero BOJOCHA0KEHUSI M OTOIUIEHUS MCHOJIb3Y-
FOTCSI TUIOCKHUE COJTHEYHBIC KOJIICKTOPHI.

Conneynvili Koilekmop TPEACTaBISET cOO0N TEIUIOOOMEHHBIN ammapaT ¢ KaHajaMH, 4epes
KOTOPBIE TPOXOJIUT TEIUIOHOCHUTEINb. YacTh COTHEYHOW paJlalliy MOTJIOMIAETCS TOBEPXHOCTHIO Te-
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11000MeHa U NepelacTcs TEIIOHOCUTENIO.

[Ipocreiimym HaKONMUTENEM 3HEPTUU B (POpPME TEIUIOTHI SBJISIETCS EMKOCTh, 3aII0JIHEHHAs BO-
no#t (puc. 3.11). Ecnu eMKocTh HE M30JMPOBaHA M OTKPbITAa — 3)(PEKTUBHOCTh aKKYMYJITHPOBaAHHSI
TEIUIOThl HAUMEHbINAs, €CIU 3aKpbhITa U YCTAHOBJICHA Ha TEIUIOM30JIMpYIOLIeH rmiomaake — 3¢ dek-
TUBHOCTH OyJIET BBIILE.

KauecTBo H3011IMM U PacTOIOKEHUE KOJUIEKTOpA MO OTHOLIEHUIO K TOPU30HTY BIUSIOT Ha
TeMIepaTypy TeIUIOHOCUTeNs. Hen30ampoBaHHbINA KOJUIEKTOP IO3BOJISIET HArpetb Boay 1o S0 °C
(tadm. 3.2).

IInockuu konnekmop NOTJIOIIAET IPAMOE U PACCESIHHOE COIHEYHOE U3IyueHue. B cBs3u ¢ Tem

YTO TMOTOKH COJHEYHBIX

a 6 5 Jydeil HOCAT Hepery-

1 JSIPHBIM  XapakTep, I

Ha/IeXKHOT0  TEIUIOCHA0-
KEHUS CJIETYET HCIOJIb-
30BaTh JBYXKOHTYpHbIE

A e <t 3 CXEMBI C PE3ePBHBIM HC-

- -:‘.":':—::::__ / TOYHHKOM TEIUIOTHl B

R BHJE TEIIOAIEKTPOHA-

rpeBatens.  OnTumanb-

a HBIA YroJ pacroJioxke-

5 & 2 " " HUS KOJUIEKTOpa K TOpH-

I~ :/ __’/ S \I 30HTY IMPEBBIIAECT IIHU-

+ IR i SRS — = — = poty mectHoctr Ha 10 -
¢ 7 ¢ 15°.

W ///////// Hns  moBblIeHUS

% MIPOU3BOIUTEITBHOCTH

COJIHEYHOM  yCTaHOBKH
HCIIOJIB3YETCS.  3aMKHY-
TBIA KOHTYp C €CTecT-
BEHHOW WJIH IIPUHYIU-
TEIBHOM LUPKYJSALHCH,
KOTODPBIA COIEPIKUT COJI-
HEYHBIH KOJUIeKTOp (Te-
IUIOTNIPUEMHUK) U aKKy-

MYJIUPYIOLIYIO0  TEIJIo-

\4 4 8

Puc. 3.11. Cxemwr neusonuposannoii (a) u usonupoeannoti (6) ' “M301MPOBAHHYIO eM-
emKocmetl ¢ 6000U /sl NPUEMA COTHEYHO20 U3NYHeHUsl, NIOCKUX conHed- xocTs (puc. 3.12).

HbLX KOJLLEKMOPO8 cucmem 8030yuHo2o (8) u 600snoz2o (2) menniocnao- V3011MpOBaHHbII

JHCEHUSL U 8AKYYMUPOBAHHO20 meniionpuemHuka (0): KOJIJIEKTOP . UMEET MHO-

1-600a; 2 - bax; 3 - epynm; 4 - mennosas uzonayus;, 5 - cmexno; 6-  rocyioiHOe OCTEKICHHUE,

JYHENO02N0-Warowas NOGEPXHOCMb meniooomena; [ - Kanan 01 6030y-  NPOIYCKAIOIIEE  COJTHEY-

xa, 8 - kananwvl 015 800wl HBIE JIy4d, W ITO3BOJIAET

Harpeth Boxy a0 90 °C.

Ecnu ncnoiib30BaTh BaKyyMHBIE TPYOKH, TO TEMIIEpaTypa BOIbI MOKET cocTaBisiTh ~ 150 °C

HccnemoBanus MOKa3bIBalOT, YTO C YIETOM SKOHOMHYECKOTO (pakTopa Juisi IupoThl MUHCKa
11e1eco00pa3HoO UCIOIb30BaTh CE30HHBIE COJIHEYHBIE CUCTEMbI TOPSIYEro BOOCHAOKEHUSI.

CouHeuHoe oTonJienne. CoTHEUHOE OTOIUIEHUE JICIUTCS Ha aKTUBHOE M ITaCCUBHOE.

AKmueHnoe conneunoe omonienue OCHOBAaHO HA NMPUMEHEHUHM HWHKEHEPHBIX CHUCTEM, KOTO-
pBle, KaK M CUCTEMBI TOPSIYET0 BOJOCHAOKEHHS, BKIIIOYAIOT KOHTYP HUPKYISINAN KHIKOTO TEIUIO-
HOCHTEJS MM BO3ayxa. Ha mpakTuke KHUIKOCTHBIE CHCTEMBI COTHEUHOTO OTOIUICHHUS BCTPEYAIOTCS
yarie, 4eM Bo3ayiHeie (puc. 3.13), ogHaKo OHM TPEOYIOT HATMYUS OTONMUTEIBHBIX PHOOPOB U J10-
MOJTHUTEIIFHBIX MEp JJIS 3aIUTHI OT 3aMEP3aHUs M KOPPO3HH.
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Tabmuua 3.2
2
XapaKTepUCTUKN COJTHEYHOTO MJIOCKOTO KOJUIEKTOpa TUIoNaabio 1 M

[Tapametp 3HaueHue
[Mpoussoacteo  Ten- | 4,86-6,48 kBreu/cyT.
JIOTHI (1070+1426 xBteu/ron)
Harpes BobI 420-560 a/cyt. (mpu 30 °C)

210-280 na/cyr. (pu 40 °C)

130-175n/cyr. (mpu50°C)

90-120 si/cyr. (mpu 60 °C)

DkoHOMUs pecypcoB | Dmexrposreprun 1070-1426 kBreu/ron YeaoBHOro Torm-
muBa 0,14-0,19 t/rox lepesa 0,95-1,26 t/rox

Mopadan

Bona MNopruar

— BOA

jgﬁ

XorofiHan
BOga

...

oy
XanogHas

i 1== " sna
Puc. 3.12. Ilpunyunuanvhvle cxemvl npocmetiuieti 0OHOKOHMYPHOU C eCMeCmeeHHOU Yup-
Kynayueu menjionocumeisi (@) u O8YXKOHMYPHOU C NPUHYOUMENIbHOU YUPKYIAYUel Men10OHOCUMe]is.
(6) conneunvix 6000HACPEBAMENLHBIX YCMAHOBOK:
1 - conneunwviii Kornekmop; 2 - akKymyaamop menjiomsi; 3 - menio0OMeHHUK,
4 - pe3ep6mublli UCMOYHUK IHEP2UU; D - NPEOOXPaHUMeNbHbLI KIANaH;
6 - nHacoc, T - 3a0eudrcka

CornacHo cxeme BO3JyIl-

Harpetw#i  HOTO OTOIUICHHMS B COJIHEYHBIH
BOANYX JIeHb C MOMOIIBIO BEHTHJIATOPA
S - OpraHU3yeTCst UPKYJISALHS BO3-
Jyxa MO 3aMKHYTOMY KOHTYpPY

yepe3 KOJUIEKTOP "W TaJCYHbIN

akkymynstop. Beuepom unu B

MIPOXJIAAHBIA JIEHb PEANU3YETCs

pPeXHUM, HpPU KOTOPOM MMOTOK

XOJIOAHOr'0 BO34yXa IHIPOXOAUT

KonoaHbIA
BOadYX qepe3 aKKyMYJaTOp, BOCIIPH-
-— HHUMaeT HAKOIJICHHYIO TCIUIOTY

U IOCTYNAaeT B OTAaINIMBAEMOE
nometenue. [Ipu HeoOxoaumo-
CTH BO3QyX JIONOJIHUTEIHHO
HarpeBaeTcsi C IOMOILBIO pe-
3€pBHOI0 HarpeBaTesl.

Iaccusnvie cucmemot conneunozo omonnenus (puc. 3.14) UCTIONB3YIOT OPUCHTHPOBAHHBIC

Puc. 3.13. Cxema 8030ywiHOU cucmembvl COTHEUHO2O OMONIEHUS.
1 — konnexmop; 2 — eaneunvlil AKKyMyasamop; 3 — 6eHMuUIAmMop;,
4 — nepexnroyamens; 5— pezepaHulil UCMOYHUK dHEPUU
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B IO’KHOM HaITPpaBJICHUHU OCTCKIICHHBIC 3JICMCHTEI CTPOUTCIIbHBIX KOHCTPYKIII/II\/JI 0O0IBIIMX nnomaz[eﬁ
JJIA HAKOIIJICHUSA U IEPEHOCA TCIJIOThL HOTpe6I/ITeJ'IIO.

g 6 8 B Teyenue oTommuTeNnbHOTO

1 1 CE30HA TPEXCIIOWHBIE OKHA MOTYT
-pm E.r;.if,; 1 00€CIeunTh TaKue K€ TEIUIOBHIC
% 7 MOCTYIUIEHHUS], KAK U TEIJIOBBIE MO~
% 4 7 P Tepu. Jlpyroii moaxon BKIIOYAET
A 2 Y A/ CTPOUTENILCTBO 3/ITAHUN C TEII0AK-
A/ 5\ % KyMYJIMPYIOIIEH CTEHOM, pacmo-
é h JO)KEHHOM 32  OCTEKIICHUEM.
7 3 : 3 Bonbpmas TtemioBas WHEPIMOH-
% ; / HOCTh CTPOMTEIBHBIX CTEHOBBIX

E i Fdf 4

MaTepHaNoB IO3BOJIET HCIOJIb30-
BaTb HAKOIUICHHYIO TCILUIOTY B
MMaCMYpPHBIC JHU U HOYHOC BPEMA.
CTeHBl TaKxke MOTYT ABJIATHCA
IIaCCUBHBIMH COJIHCYHBIMH KOJI-
JEKTOpaMH{, €cld OHU OyayT

Puc. 3.14. O6wiunwiii dom (a) u doma ¢ NACCUBHBIMU CONHEY-
HbLMU CUCTeMaMu. Omonienus 6e3 yupkyisyuu osoyxa (0) u ¢
yupkyasyuei 6o30yxa (8): 1 - 30anue; 2 - cmena; 3 - non; 4 -
6030YUIHASL NPOCIOUKA; D - CMEKI0

BKJTIOYAaTh KOHBEKTHBHbIE KAHAJIBI.
[TaccuBHBIE COTHEYHBIE TETIOMCIIONB3YIONINE CUCTEMBl UMEIOT HAUMEHBIITYI0O CTOMMOCTb JIJIS
BHOBB CTPOSIIINXCS 3JJaHUN U TaKOH K€ CPOK CITYy)KOBI, KaK M caMo 37aHue, TIPU HU3KUX JKCIUTyaTa-
IHMOHHBIX pacxogax. Mcronp3oBa-
F 4 HHUE JAHHBIX CUCTEM B CYIIECT-
BYIOIIIMX 3/IaHUSX CBSI3aHO CO 3Ha-
YUTEIBHBIMA TPYTHOCTSMHU W 3a-
TpaTramu.

Ilosryuenne 3JieKTpoOdHep-
ruu. [IpeoOpa3zoBaHme MOTOKA
COJIHEYHOM DHEPrUM B dJIEKTpUYe-
CTBO OCYIIECTBIISICTCS IBYMSI CIIO-
cobaMH. TEPMOMEXaHUYECKUM |
(OTOINEKTPUYECKUM.

Tepmomexanuueckuii cnocoo
OCHOBAaH Ha Iepegaye TerIoThl
TEINIOHOCHUTENII0 C TEHepaluuen
rnapa u JajbHEHIINM ee mpeoodpa-
30BaHHUEM 110 TPAJAUIMOHHOMN CXe-
M€ B MEXaHHYECKYIO M DIIEKTPH-
YECKYIO SHEPTHIO.

Jns  co3manus  OOJBIINX
TUIOTHOCTEH TIOTOKOB -COIHEYHOU
e 5 panuanyuu U COOTBETCTBEHHO TeIl-
JIOBOH DOHEPTHH  HCIOJIB3YIOTCS
COJTHEYHBIE KOHIICHTPATOPHI T1a-
paboIMyuecKoro win cepuyecko-
ro THUIA, KOTOpbIe CPOKYyCHpPOBa-
HBI Ha TIOBEPXHOCTH TEIUIOTIPHUEM-
Huka (puc. 3.15). B momgoOHbIX
KOHCTPYKIIUSIX COJHEYHBIX KOJI-
JIEKTOPOB TEIUIONPHEMHUKOM SIBJISIETCSI KaHAJI, 0 KOTOPOMY TE€UYeT TEIUIOHOCUTENb. B oTinmuune ot
TUTOCKUX KOJUIEKTOPOB JIaHHBIE KOHCTPYKIIUH TIOTJIOMIAIOT TOJIBKO MPSMOE COTHEUHOE M3ITyICHHE U
CHAa0XKAIOTCS CHCTEMaMH, CiesmuMu 3a CoTHIIEM.

6

Puc. 3.15. Cxemvl conneunvix KoaIeKmMopos ¢ KOHYEeHMpamopa-
mu. Ceuenue napabonuvecko2o konyenmpamopa (a) u e2o 06-
wuil 6uo (0), konyenmpamop ¢ saxyymmou mpyooti (8):

1 - connye (conneunvie ayuu); 2 - menionpuemMHux; 3 - KOHYeH-
mpamop; 4 -cnedsawee ycmpoiicmao; S - sakyymuas mpyoa; 6 -
celleKmugHoe NoKpvlmue
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TemmonprueMHNK ¢ TETUIOHOCUTEIEM MOXKET PacIoiiaraThCsl OTASIBHO OT KOHIIEHTpaTopa. To-
rra Ha HeM (OKYCHPYIOTCS COJIHEYHBIE JIy4H OT KOHIIEHTPATOPOB, Pa3MEUICHHBIX Ha OOJBIION
wiomaay. [lo TakoMy NpUHIKITY, HAlIpUMEpP, paOdOTAIOT COJHEYHBIE JIEKTPOCTAHIIMH OAIIEHHOTO
THUTA, TJe TeIUIONPUEMHHUKOM SIBIISIETCS MMapoBOi KoTel. [IpenmyIecTBo Takoro moaxoaa 3aKkioda-
eTcs B TOM, YTO HE HY)KHO OCYIIECTBIIATH TPAHCIIOPTUPOBKY pabovell KUIKOCTH Ha OOJBIINE pac-
CTOSIHUSI, a 3TO YMEHbIIaeT Hen30ekHbIe MoTepu. B HacTosimee Bpems Hu oxHa u3 10 panee mo-
CTPOCHHBIX ONBITHBIX COJIHEUHBIX OalIeHHBIX AeKTpocTaHmid MouHOCThI0 0,5-10 MBT He pabo-
TaeT, TaK KaK UX IKCILTyaTalus B Ka4eCTBE KOMMEPUECKUX HEBBITOJTHA.

Henocratkom paccMOTPEHHBIX KOHCTPYKITHI COTHEYHBIX 3JICKTPOCTAHIINI SIBIISICTCS MTEPHO-
AU4ecKuil xapakTtep ux padotel. OHM padoTaroT Toraa, korna ceetut Comnuie. bonee nepcrnekTus-
HBIMH SIBJISIFOTCS THOPUTHBIE COJTHEYHO-TOTUTMBHBIC AIEKTPOCTAHIIMH C PACTIPEICTICHHBIMHU TETLIO-
PUEMHUKAMH.

B ocHoBe o103 1eKTPHYECKOro cnocoda mpsMoro nNpeoodpa3oBaHUs COJHETHOTO H3ITYUCHHS
B AJIGKTPOSHEPTHIO JISKHUT siBIieHHE (hoTodPdekra. ba3oBrIME 31eMEeHTaMH TaHHON TEXHOJOTHH
SIBIISIIOTCSL yCTPOMCTBA, HAa3bIBAEMbIE COOTBETCTBEHHO pomosiemenmamuy WIA CONHEYHbIMU IJie-
menmamu. HexoTopbie 13 (GOTOAIEMEHTOB MPEACTABISIOT COO0H KPEMHHEBBIE MOJIYIPOBOIHUKO-
Bbie poToamosl (puc. 3.16), rae mMpoUcXoIUT paszieiieHHe MOJIOKUTEIBHBIX U OTPULIATEIBHBIX HO-
CHUTEJeH 3apsiia Py MOTIIOMCHUH HIEKTPOMArHUTHOTO M3ITyICHUS.

COnNHEMHOE MANYy-RAKEe [Ipy mMmIOTHOCTH MOTOKA COJI-
' ; l HEYHOTO HW3JIy4eHHsI okoyio 1 kB1/M?
_"."]K\x'\i l l L l l Y l f CO3/aeTCsl Pa3HOCTh MOTCHIHAIOB 0,;5
T I B u miotHOCTH TOKA OKOJI0 200 A/M”.
- Harpyaxa [Tpu Takux mapameTpax COBpEMEHHBIC
npeobpazoBarenu ¢ KIIJI nopsnka
15-20 % mO3BOJIAIOT TOJNYYUTHh Ha-
npsokenne 120 B ¢ 1 M2,
B nacmosuwee apems CTOUMOCTD

Puc. 3.16. Cxema conneunozo snemenma c p-n nepexooom; ICKTPOIHCPTHH, TIOJIYydacMOH € TIO-
1 — npomueoom pascamenshoe noKpsimue 1uye6o2o kKou- MOMBIO POTONIEKTPHIECKUX YCTaHO-

maxkma; 2 — MemannuiecKuii KOHmaxkm ¢ molivHou cmo= - BOK, HPEBBIIIACT CTONMOCTE SHCPIHH,
Pponb NOJIy4aeMOM Ha TPaJULUOHHEIX dHEP-

roycraHoBkax. OnHako oOHa IoOCTe-

Maneas IICHHO CHMXXACTCHI.

mﬁ:.m,. [TepciekTUBHBIMU

' MOTYT OBITh CIIEIYIOIIHE
(OTODPIEKTPUICCKUE YCTa-

N ons  HOBKH:

i i * COJIHEUHBIE OaTapen
C MHKOBOW MOIIHOCTBIO 3
kBT, coopyxaemble Ha
KpBIILIAX 3IaHUM ISl SHEP-
roCHa0KEHUSI aBTOHOMHBIX
00BEKTOB;

*YCTAaHOBKHA MOIITHO-
| creto 100-500 kBT, ycra-
HaBJIMBaeMbIe Ha OTKPBI-
L~ TBIX IPOCTPAHCTBAX;

o

__J_,.F-"""ﬂ-‘.‘_‘_‘k
Ao,

| BHYTREHH

OC e lEHHE "\\.\_“\-
i
| —

EARRIIOR l.'

aq

AREYMYANTOpHAR
faTapsEn

Papmn,
BIgABOANNapaTyPa

Puc. 3.17. @omosnexmpuueckas conneunas yCmaHosKa IUisl dHep- *KOMOMHHIPOBAHHBIC

2o0becneuetuss 0oMa 6 CelbCKOU MeCmHOCMU. YCTQHOBKM MOLIHOCTBIO 4-
40 kBT ¢ akKyMyJIsSTOPOM,

paloTarolye napauienbHO C JU3EIBbHBIM WM Ta30BbIM T€HEPATOPOM.
[IpakTnueckue oOnacTu HpPUMEHEHUs (DOTOIIEKTPUUYECKOTO MpeoOpa3oBaHUsl COIHEYHOU
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SHEPTUH CETOJTHS
-yIIMYHOE OCBEIIEHHUE, 3apsIHBIE YCTPOMCTBA, IMOTPEOUTENbCKHE TOBaphl ((oToarmmapars,
KaJIbKYJISATOPBI, Yachl U T.JI.);
- DJIEKTPOMOOHIIH;
- apronomHusbie orpeburenu (0,01-10 kBT): HacoCkl, HppHUralys, X0JIOIMILHIKH, BEHTHIISTO-
PBI, aspaliysi BOJIOEMOB, MOOHIIBHBIE CEIbCKOXO3SHCTBEHHBIE YCTAHOBKH, SHEProoOecIeYeHre J10-
moB (puc. 3.17), cucTeMbI TEJIEKOMMYHUKAIIMH U CUTHAJIA3AIHH;
- TaKk Ha3bIBAEMbIE€ COJIHEYHBIE 0Ma, UMerolue coiaHednbie Moayau (1-20 kBt) Ha kpbimax,
00bEAMHEHHBIE C YHEPTOCUCTEMOIA;
—  Cunxponnas opGuTa - IIEHTPAJIbHBIE  COJIHEYHEIE
N L. DHEPrETHICCKOND Oy THHES CTaHIIUHN (50-5000 KBT), cHa0-
g JKAIOIIME JDHEPrUeH IOCENKU U He-
T ';”"'””I’“* 2% GOJIBIIIHE TOPO/IA.
corin conneynoi b Yro Kacaercst KpYHHbIX JJ1eK-
AHEDIH dli! IHEPHL \, mpocmanyuil, T0 TPEIJIOKEHO J1Ba
\\ '2;|.'_1|_';.3"ZIFI-ZZ- .'xrr:.;, - T BapMaHTa pealu3allii PUHIUIIA
2 : (OTOIIIEKTPUIECKOTO  MPeodpaso-
Mepepaioman o . Banus. IlepBbIii 3aKio4yaercs B
AHTEHHA : o W Mpemiuas CO3/IaHUM COJIHEYHBIX CTAaHIMM Ha
N il aHTeHHa HCKYCCTBEHHBIX CITYTHHKaX 3eMIIH,
N 000pYIOBaHHBIX COJIHCYHBIMH I1a-
. HEeSIMA U3 (DOTORIICMEHTOB  ILJIO-
maznpo ot 20 1o 100 km? B 3aBu-
1 CHMOCTH OT MOIIHOCTH CTaHIIHH.

A 3 BeipabaTeiBacmas Ha CIyTHHKax
Puc. 3.18. Cxema conneunoii 31ekmpocmanyiiis Ha UCKyccm- IEKTPOdHEprHst OyeT mpeobpaso-

k'

6EHHO» CNYMHUKE. BBIBATbCSI B DJIEKTPOMAarHUTHBIC

BOJIHBI B MHUKPOBOJIHOBOM JHaria-

30HE YaCTOT, HATIPABJIATHCS HA 3eMJIIO, TJie IPUHUMATHCS TprueMHo# anTenHou (puc. 3.18). Bropoii

BapHaHT TPEAIOIaraeT MOHTaX COOPHBIX MaHENeH COTHEYHBIX (DOTOAIEKTPHUECKHX DIIEMEHTOB B

MaJIOHACEJICHHBIX U MaJIOMCIIONb3yEeMBIX MTyCTHIHHBIX paiioHax 3emun. [t peanuzanuu 3TUX Mpo-

€KTOB MPEJCTOUT MPOBECTH OOJBIION 00bEM HAYYHBIX MCCICAOBAHUN M PEIINTh CEPbE3HbIC Hayd-
HO-TEXHUYECKHE TPOOIEMEI.

WHTepecHbl MpuUMephl UCTIOB30BaHUS COTHEYHOM SHEPTHH B PA3HBIX CTPAHAX.

B ycnoBusix BennkoOpuTaHuu KUTENU CEIbCKOW MECTHOCTH MOKPBIBAIOT NOTPEOHOCTH B TEI-
noBoii sueprun Ha 40—50% 3a cuet ucnosb3oBanus YHeprun CoHIA.

B Tepmanun (nmon droccenbaophom) MPOBOIMIMCH HCIBITAHHUS COJIHEYHOW BOJOHArpeBa-
TENBHOM YCTAHOBKM IUIOMIANBI0 KOJUIEKTOPOB 65 M%. DKCIUIyaTamysi YCTAHOBKH IOKa3alla, HTO
CpeIHssl SKOHOMHSI TeIlIa, pacXo yeMoro Ha oborpes, coctaBmia 60%, a B neTauit nepuox — 80—
90%. [lns yenmoBuii ['epMannu ceMbst U3 4 4eIOBEK MOYKET 00SCIICUUTh ce0s TEIUIOM TP HATUIHH
SHEPTEeTUIECKOH KPBIIIH IJI0NaI60 6—9 M .

CoBpeMeHHBIE COJIHEYHBIE KOJUICKTOPHI MOTYT OOECTICUUTh HYXIBI CEIBCKOTO XO3SHCTBA B
TeruIoi Boze B sieTHH nepuona Ha 90%, B mepexoaublil nepuoa — Ha 55—65%, B 3umHUil — Ha
30%.

B ABctpum ycranosieHo, uto s ooecrieueHus: 80% Terioi BOIOW B JKUIJIBIX CEIBCKHUX JI0-
Max Ha 1 denoBeka TpeOyeTcs yCTaHOBKA COJTHEYHBIX KOJUIEKTOPOB € MIOBEPXHOCThIO 2—3 M I eM-
KocThio Oaka st Boabl 100—150 5. YeranoBKa miomansio 25 My ¢ eMKOCTBIO JUIsS HATPETOH BOJIBI
Ha 1000—1500 i1 oGecrieurnBaeT Temioi Bo1oi 12 uenoBek Wi HeOOJIBIION CeTbCKHA ABOP.

Hau6onee s¢p¢exkruBHo B crpaHax EC conHeuHble HEProyCTaHOBKHM SKCIUTyaTUPYIOTCS B
I'penun, Iopryranuu, Ucnanuu, @panuyn: BeipaboTKa SHEPTUU COTHEUHBIMHU YHEPrOyCTaHOBKAMHU
cocraBisier cootBercTBenHo 870 000, 290 000, 255 200, 174 000 MBT 4 B roa. B neiom no EBpo-
neiickoMy coro3y BeipabareiBaeTcss 185600 MBT u B roa (o manasiM 1992 1.).
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Haubonpmieil cymmapHON MIIOMIAAbI0 YCTAHOBJICHHBIX COJHEYHBIX KOJIJIEKTOPOB pacrosiara-
roT. CIIIA — 10 mutH. M2, Slmonus — 8 miH. MZ, Wzpauns — 1,7 mutH. MZ, Ascrpanmus — 1,2 MitH. M2,

B Hacrosimee Bpemst 1 M? CONHEIHOr0 KOJUIGKTOPA BHIPAOATHIBACT AIIECKTPHUCCKOM IHEPIHH:
4,86-6,48 kBT B cyTku; HarpesaeT Bojbl B cyrku 420-360 i1 (mpu 30°C).

Hns tepputopun benapycu CBOMCTBEHHBI OTHOCHUTENIBHO Maliasi HHTEHCUBHOCTh COJIHEYHOM
pajualuy U CyIIECTBEHHOE U3MEHEHHE €€ B TEUEHHUE CYTOK U rojia. B 310l cBA3u HEOOXOAUMO OT-
YyX/IeHUE 3HAYUTEJIbHBIX YYacTKOB 3€MJIM Ul cOOpa COJIHEYHOrO W3Iy4eHHs, BecbMma OOJIbIIHe
MaTepuajgbHble U TpynoBble 3arparhl. [lo oumenkam, 1 obecniedenust norpedHocteil benapycu B
3JIEKTPOIHEPTUH TP COBPEMEHHOM TEXHHUYECKOM YpOBHE Tpedyemas IIomajab (hOTOAIEKTpUYe-
ckoro mpeobpasosanms cocrasisier 200-600 km?, T.e. 0,1-0,3% miomamm pecrnyGuukn. [TosBHIACH
MpeioKeHus: 00 UCIOIb30BaHUU TeppUTOpUHN UepHOOBUIBCKON 30HBI JJI CTPOUTENHCTBA ILIOLIA-
JIOK COJTHEUHBIX U BETPOBBIX 3JIEKTPOCTAHIUH.

Jliia mamei pecnyOoiuKy peaibHO MCHOJIb30BAHUE COJHEYHOM SHEPruu Ui CYIIKH KOPMOB,
ceMsiH, (pYKTOB, OBOLIEH, MOJbeMa U MOJAOIPEBA BOJIbI HA TEXHOJOTMYECKHE U ObITOBbIE HYX/Ibl. B
pe3yibTare Bo3MoxHast 3koHomust TOP onennBaercs Bcero B 5 1hic. T.y.T./roa. B pecnybnuke Ha-
Yar BBITYCK MeJIMOBOJJOHArpeBaTeNIe U yKe HAaKOIUIEH HEKOTOPBIN OIBIT UX 3KCIUTyaTalllu.

3.6. 'eoTepmanbHbIe pecypebl

B snpe 3emimm MmakcumanbsHas Temneparypa gocturaetr 4000 °C. 3emutst HEIPEPhIBHO OTAAeT
TEIUIOTY, KOTOpasi BOCIOJHSETCS 3a CUeT paclaja pPaJldOaKTUBHBIX 3JEMEHTOB. BBIXOJ TETUIOTHI
gepe3 TBEp/IbIe OPOJIBI CYIIH U OKEaHCKOTO JHA MTPOUCXOIUT 32 CUET TEIIONPOBOJIHOCTH U PEXKE -
C MMOTOKaMH PacIIaBICHHON Marmbl IPH U3BEP)KEHUH BYJIKAHOB, C IOTOKAMH BOJIBI TOPSYMX KITIO-
4Yel U rel3eposB.

TepManbHbIE BOJBI IIHPOKO MPUMEHSIOTCS IS OTOIJICHUS! U TOPSYEro BOAOCHA0KEHUS B Psi-
ne crpad: Ucnananu, ABctpanmu, Hosoit 3enanauu, Utanuu. Cromuma Mcnannun PeitkbsiBuK moy-
TH TIOJTHOCTBIO 000TpeBaeTCs TEIIIOTON TTOA3EMHBIX BOI.

B Hosgoii 3enanauu, Uranuu, CIIA paborator reotepmanbhbie snnekrpoctannuu (I'eoTDC).
Temora U3 Henp 3eMIIM Ha STUX CTAHIUAX MTOCTYTIAET C MTAPOM, U3BJIIEKAEMBIM Yepe3 MpoOypeHHbIe
CKBa)XMHBI WJIM €CTECTBEHHBIE TPEIIMHBI U pacmienuabl. Co BpeMeHeM JaBIICHHE M TEMIIepaTrypa B
CKBaKHHE AJAI0T, IOBEPXHOCTh BOKPYT HEe HA ILUIOMAIN B 6 KM® 0CeaeT, MPOU3BOAUTEIBHOCTD
yObIBaeT. UTOOBI MPEeTOTBPATHTD 3TOT MPOIIECC, IO 3EMITIO TIO]T BRICOKHM JIaBJICHHUEM JIOJDKHA 3a-
Ka4MBaThCs BOJIA, YTO CBSI3aHO C PUCKOM BO3HUKHOBEHUS 3€MIIETPSICEHHIA.

TemmeparypHbie yciaoBHS HeAp Tepputopuu bemapycu m3ydensr HemocrarouHo. [lo mpenBa-
PUTETHHBIM JaHHBIM, HanOoJiee OIaronpHsITHRIC YCIOBHS Uil 00pa30BaHUs TEPMAIBHBIX BOJI UMe-
torcs B [Ipunsarckoit Bnanguue. TemnepaTypa Boabl Ha ycThe CKBakuH coctaBiser 35-50 "C. OtHo-
CHUTEJIbHO HU3Kas TeMIlepaTypa Boj, Oosblias riyouna 3aneranus (2000-3000 M), ux BbICOKasi MU-
nepanmsarmst (330-450 r/am’), ruskuit neGut ckBaxnn (100-150 M*/cyTkH) He MO3BONSIOT B Ha-
CTOsIIIICe BPEMs pacCMaTpUBaTh TepMalIbHBIC BOJBI B KAUECTBE 3aCITY)KHBAIOIIETO BHUMAHUS HC-
TOYHHUKA SHEPTUH.

3.7. TBepablie ObITOBBIE OTXOABI

B HIIbIX ¥ 00IIIECTBEHHBIX 3aHusAX (IIKOJIaX, By3ax, AeTcaaax, Mara3uHax, CTOJIOBBIX H T.JI.)
obpasyrorcst TBepabie ObiToBbie 0TX0bI (TBO). Comepkanne OpraHMu4ecKOr BEIIECTBA B HUX CO-
craBisier 40-75%, yraeBomoB — 35-40%, 3ompHOCTE — 40-70%. KoyimuecTBO roproYMX KOMITOHCH-
toB B TBO paBro 50-88%. Mx TemnorBopHas cnocodHocts — 800-2000 kkan/kr. BeIToBBIE OTXO/IBI
COJIEpXKaT TaKXKe TPYAHO paszjiaraéMble XUMUYECKHE JIEMEHTHI, B UX YHUCIEC XJIOPOPraHUYECKUE U
ToKcuuHEIE. B 0osbioi crennenun THO oOoraressl KagMueM, 0OJI0BOM, CBUHIIOM U MEIBIO.

B MupoBoii npaktuke nosnydenue sHepruu u3 ThO ocymecTBisieTcs cxuraHueMm Ui rasugu-
kanued. B Smonuu, Jlanuu, [IBefinapun cxuraercs okosio 70% TBepIbIX OBITOBBIX OTXOJOB, OC-
TajbHAas 4acTh CKIAAUpYyeTcs Ha nmojauroHax uinu komnocrupyercs. B CHIA cxuraercs okono 14%
TBO, B I'epmannu — 30%, Uramuu — 25%. B Pecriyonuke benmapych oOmuii sHEpreTHUECKU 110-
tenrman TBO onenmBaercs B 20-23 MutH. TyT, B3 HUX ToJbKO 8-10% mnepepabaThiBacTcs M HCIIOJb-
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3yeTcs B pou3BocTBe. Exkeroano HakarumBaercs 2,4 MutH. ToHH TBO ¢ oTeHITnanbHON SHEPTHEH
470 ThIC. T.y.T. YUUTBIBasg OCITHOCTh PECHYOIUKN SHEPTETUICCKUMHU PecypcaMu, HEOOX0IUMO BO-
Bieub ThO B ee sHEpromoTeHIHal MyTeM NPUMEHEHHs IPOrPECCUBHBIX TEXHOJIOTHH, 3aUMCTBO-
BAaHHBIX U3 OIBITA APYrUX CTPaH, JIMOO pa3BEpPHYTh UCCIENOBAaHUSA U CO3JaTh COOCTBEHHBIE TEXHO-
noruu nepepadotku THO.

EsxeroHo B pecnyO/iMKe HaKaIUIMBaeTCst 2 MITH T TBEP/BIX Ovtmosvix omxo0oé (THO) B Buae
Oymaru, TeKCTHJIsI, MUIIEBBIX OTXOJIOB, IEPEBA, KOTOPbIE BHIBO3ATCS JAECATKAMU U COTHSAMHU THICSY
TOHH Ha TOPOJICKHE CBAJIKH, 3aHUMaromue B pecrnyonuke 850 ra, u mumb 4 % yTuim3upyroTes Ha
OTIBITHOM 3aBOJIe TI0 TiepepaboTke 0TXx00B B Muncke. Ha ogHoro ropoxannna B 1999 rony npu-
X0AuI0ch 267 kr ObrToBOrO Mycopa. [logcuntano, uro B cirydae yrunusanui Bcex THO Tonbpko mon
MuHCEKOM MOKeT ObITh TIoJTydeHo 220 MITH M ouorasa, uro cocraiseT 170 TeiC. T y. T B TOJ, a BCS
MOTEHIAbHAs dHeprus, 3akmodeHnas B ThO, mo pecmyOnuke skBuBanentHa 470 Teic. T.y.T. B
roJl.

Oomasi ouenka. Kak BuiHO, 001I1ie BO3MOXKHOCTH SKOHOMHUH TOP 3a cueT mpuMeHeHHs He-
TPaJIMLIMOHHBIX U BO300OHOBISIEMBIX MCTOUYHUKOB Jjs1 ycioBuil Pb orpanuuennsl. X nmoreHunan
onenuBaercs B 8,7-14,9 muiH. T.y.T. B ToA, T.¢. okosio 0,5-1% oOmux norpedHocTel benapycn B
TOP. OcHOBHBIMH TIOTPEOUTENIMU BO30OOHOBIISIEMBIX SHEPIrOPECYPCOB MOTYT CTaTh OOBEKTHI CEJlb-
CKOTO XO03siiicTBa. B0o300H06151€MblE UCMOUHUKY IHEPIUU MOV PeUlamb 6 OCHOBHOM J1OKA/lb-
Hble 3a0auu IHEP2000eCneUerHus U CayHcums Heo0X00UMbIM OONOJIHEHUEM K mpaOuyuoHHOU
IHepzemuKe na Op2AHUYECKOM Mmonauge u sA0epHoil Inepcemuke. CleqyerT MOAUYEPKHYTh BO3-
MO>KHOCTh ¥ B&KHOCTb [TOMCKA HOBBIX MJI€H, OPUTMHAIIBHBIX PELIEHUHN B 00J1aCTH HETPAAUIIMOHHON
BO300HOBIIsIeMO 3HepreTuku. Ha npaButenscTBEeHHOM ypoBHE B PB mpuHSATHI pemienus, co3aas-
e OJIaronpusTHbIE YCIOBUS JJIS. PA3BUTHUS HETPAJAULIUOHHBIX BO30OHOBIISIEMBIX HCTOYHUKOB
SHEpPruM, B YaCTHOCTHU, SJHEProcucTeMa 00s513aHa MPUHUMATh 3JIEKTPOIHEPTUIO, BEIPAOOTAHHYIO UMH,
U TapuQ Ha Hee MpeBbIaeT B 2,4 pa3a CpeIHIO ce0ECTOMMOCTD TI0 PECITYOIIHKE.

KoHTpoJibHbIe BONIPOCHI

1. Kakue 6uovl snepeuu nomyuarom om 60300HOGIAEMbIX UCMOYHUKOS?

2. Kaxosvl ocobennocmu 60300H061AeMbIX UCMOYHUKOS IHEP2UU NO CPABHEHUIO ¢ MPAOUYU-
OHHBIMU HE80300HO08IAEMBIMU?

3. Ilepeuucniume nempaouyuonHvle 0300H0BIAEMble UCHIOYHUKY IHEPSULL, KOMOPble MO2YM
umems npakmuueckoe 3navenue 0as Pecnyonuku Berapycs.
Haszoeume uzeecmuvie Bam snepeemuueckue cnocobvl nepepabomiu OuoMacchi.
Haiime onpedenenue NOHAMUIO KUCKYCCMBEHHAS IHEPLeMUYEeCKAs NAAHMAYUS.
Ilepeuucnume mepmoxumuveckue Memoowvl nepepabomru 6UOMaccyl.
H306pasume cxemy npomMuluLieHHO20 2a302eHepamopa.
Tlepeuucaume buoxumuyeckue memoovl nepepadbomru 6UOMACChL.
Uzobpazume cxemy ycmaHosKu Onisi NPOMBIULIEHHOU NepepadomKu 0mxo008- HCUBOMHOB00-
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cmaa.

10. I1epeuucnume uzsecmmuvie Bam acpoxumuueckue memoowvl nepepadbomru 6uomMaccol,

11. Kaxosbl ocHo6Hble Hanpasienus pa3sumus Maiol cuoposnepeemuxu ¢ berapycu?

12. Oxapaxmepu3syiime 803MONCHOCMU UCNOIL3OBAHUSL 8EMPOIHEPSEMUUECKUX PEeCYDCO8 8
Pecnybnuxe benapyce.

13. Knaccugpuyupyiime BOY no muny ucnonnenus u opueHmayuu 6emposuix Koiec

14. Ilepeuucnume nanpaenenus ucnonb308aHUs COIHEYHOU IHEPSUU.

15. Onuwume cucmemvl ucnonb308aHUSA COTHEYHOU dHEPLUU OISl 20PAUE20 8000CHADINCEHUS.

16. /latime onpedenenue noHAmMusAM <KAKMUBHO20 U NACCUBHO20 8OOOCHADICEHUSY.

17. 306pazume cxemy 6030YUHOU CUCTEMbL COTHEYHO20 OMONAEHUSL.

18. Onuwume cnocodwvl ucnorb306anuUs CONHEYHOU IHep2uU OJisl BLIPAOOMKU IJIEKMPOIHEP2UU.

19. Oxapaxmepu3zyiime 803MOACHOCIU UCNONb30BAHUSL 2€OMEPMATLHBIX PECYPCO8 U meep-
0blx 6bIMOBHIX 0MX0008 68 Pecnybnuxe benapyce.
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BJIOK 4
TPAHCIIOPT U PACHHPEAEJIEHUE SHEPTUHN

4.1. TpaHCIOPTHPOBKA NEPBUYHBIX JHEPropecypcoB

Paznuunble BUABI 3HEPropecypcoB HEPABHOMEPHO pacHpelesieHbl Mo pailoHaM 3eMiH, IO
CTpaHaM, a Take BHYTpHU cTpaH. Mecra ux HauOoJbIIEro COCPEOTOUEHHSI OOBIYHO HE COBIAJAIOT
¢ mectamu notpedaenus. Tak, 60ble MOJOBUHBI MUPOBBIX 3al1acOB HEPTH COCPEAOTOUEHO B paii-
onax Cpennero u bmwknero Boctoka, a moTpebieHne sHEpPropecypcoB TaM B YETHIPE C JUIIHUM
pa3a HUXe CpeIHEMHUPOBOTO.

HecoBnaneHnue mect cocpeioToueHus: U MOTPEOJICHUSI SHEPTOPECYPCOB BbI3bIBAET HEOOXO M-
MOCTb B TPAHCIIOPTUPOBKE SHEPIUH.

IMpumepro 30—40% ot MOOBITEIX W MpeIHA3HAYSHHBIX K TOJE3HOMY HCIIOJIb30BaHUIO TEep-
BUYHBIX 3HEPTOPECYPCOB TEPSIETCS MPH J100bIU€e, TPAHCIIOPTUPOBKE U XPAaHEHHH.

Pacrnipesienienre TOIUIMBHBIX PECYpCOB MOTPEOUTENSM AJisi BBIPAOOTKU 3JIEKTPOIHEPTrUU Ha
AJIEKTPOCTAHIHUSX, MTOJIy4YEHUS] ropsYeil BOJbI U Mapa B KOTEIbHBIX YCTAHOBKAX, HEMOCPEICTBEHHO-
IO MCIOJb30BaHMS B IPOMBIIIVIEHHOCTH M Ha TPAHCIOPTE MPOUCXOIUT IO JIOBOJILHO CIIOKHOM CXe-
M€ C BO3MOKHOH B3aMMO3aMEHSEMOCThIO. DTO PACIpPE/IEICHUE TaKKe COMPOBOXKIACTCSA MOTEPIMHU
SHEpPruHu.

B cBs3u ¢ 9TUM BO3HMKAeT 3ajaya ONTHUMH3AIMM CHCTEMbI TPAHCIIOPTa U paclpeesieHus
SHEPTHUH KakK I10 JIEMEHTHOU, TEPPUTOPHAIIBHON CTPYKTYypaMm, TakK U IO BUJAM SHEPTrOHOCHUTEIIEH.

DHeprus MOXeT IepelaBaTbes B pa3iuuHoi ¢popme. Hampumep, MOKHO 11epeBO3UTh HEPTH U
Yrojb OT MECTOPOKICHUH 0 KPYITHBIX MPOMBILIUIEHHBIX LIEHTPOB U TOPOJOB, a 3aT€M CKUTaTh UX
Ha 3JIEKTPOCTAHIHUAX, TOIydas MEKTPUUYECKYI0 U TEIUIOBYIO 3Hepruo. Bo3moxken u apyroii Bapu-
aHT, KOIJIa AJIEKTPOCTAHLIUS COOPYXACTCsl BOIM3M MECTOPOXKJIEHUM TOIUIMBA, a AJIEKTpUYECKast
SHEprus nepeaercs 1o MpoBoJiaM K yJaJeHHbIM NPOMBILIUICHHBIM PEANPUATUSAM U FOPOJIaM.

Llenecoobpa3HOCTh Mepeaun Ha pacCTOSTHUE TEX WIIM UHBIX HOCUTENIEH SHEPruM OIpeesseT-
CSl UX DHEPrOEMKOCTBIO.

MecTo pacrnosioKeHus IEKTPOCTAHIINI He MOKET ObITh BIOpaHO Mpou3BoJibHO. Ero onpene-
JIeHWe-3a/1a4a MHOTOLEJIEBOM ONTUMH3ALUH U 3aBUCUT OT TEXHUYECKHUX, FIKOJIOTMUYECKHUX, COLHAIIb-
HO-3KOHOMHYECKUX KpuTepueB. Pacnonoxenne TOC npexnae Bcero 3aBUCUT OT pa3MEIICHUs Me-
CTOPO’KJIEHUS U SHEPrOEMKOCTH TOIUIMBA, OT pa3MELIeHUs TIOTpeOUTeNs, HCTOYHHKA BOJOCHA0Xe-
Hus, ['9C — oT HAMUUs TUIPOIHEPTOPECYPCOB, BO3MOKHOCTEH CO3aTh HAIOP, COOPYIUTH TUIOTH-
HY, 0KHIAEMOT0 JKOJOTHYecKoro ymepoa oT 3atoruieHus. ADC — OT yCJIOBUU paJdallMOHHON
0€30MMacHOCTH, HAJIWYMs MCTOYHUKA BOJOCHaOXeHHs U T.1. [Ipu BblOOpe MecTa CTpOMTENbCTBA
AJIEKTPOCTAHLIMU 0053aTEIbHO OLIEHUBAIOTCSA TpaHCHopTHbIE pacxoibl. Jdns TOC moryr paccmar-
pPHMBATBhCSI U COMOCTABIATHCS Tepeiada IEKTPOIHEPIHH MO MPOBOAaM (IMEKTPOHHBIA TPAHCIIOPT),
)KEJIC3HOIOPOXKHBIH (1epeBo3ka yriisi, HehTH) U TPYOOTIPOBOAHBIN TpaHcmopT Tormea. st 'DC —
TOJIBKO Iepeiadya dIeKTPOIHEPTUH.

[lepenaua nepBUYHBIX PHEPrETUUECKUX PECYPCOB K MPe0oOpa3yroIUM ILIEPTUI0 YCTaHOBKaM, B
TOM YHUCJIE K 3JIEKTPOCTAHLUAM, MOXKET OCYILECTBIATHCS MEPEBO3KAMHU IO CYIIEe U BOJAE WU Iepe-
KayKOM 10 KaHajaM, TpyOOIpoBoJiaM BOJbI, YIJis, ra3a u T.J.

Tpancnopm negpmu u negpmenpodykmoe. B Hacrosuee BpeMs HanboJjee BbIFOAHBIM BUJOM
TpaHCIOPTa HEPTUHU SABJIAETCS NepeKkauka HePTU U HePTENPOIyKTOB MO TpyOoInpoBogam. binska k
Hel [0 PKOHOMUYHOCTH MepeBO3Ka He()TU U MPOJIYKTOB €€ nepepaboTKU Ha OOJIbLIINX TaHKepaxX Mo
MOpSIM, OKeaHaM. VIMEHHO BCIEACTBHE MaJbIX 3aTpaT Ha TPAHCIOPTHUPOBKY MHUPOBBbIE LIEHbI Ha
He(Th MaJlo 3aBUCAT OT MecTa ee noTpednenus. Kak u Bce )kuakoctu, HeTh IOYTH HECKUMAEMA, U
MI0O3TOMY PacXo/]l SHEPTUU Ha €€ MepeKayKy ONpeleNsieTcs TOJIbKO HE00X0AUMOCThIO IPE0I0ICHUS
CWJI TpEHHsI B TPyOOIPOBOJE, T.€. SABJISETCS OTHOCUTENBHO MajbIM. [IpoTsikeHHbIE HEQTE- U MPOo-
JTYKTOIPOBO/IbI TPEOYIOT 3aTpaT 00JIbIIOro KojudecTBa Tpyo. [loaToMy nmpaBuiibHOE OIpeneieHue
UX MPONYCKHOW CIIOCOOHOCTH MOXET JaTh CcyllecTBeHHbINH 3ddekt sxoHomuu. [Iponycknas cro-
COOHOCTb CHUJIBHO 3aBHCUT OT COOTHOLIEHHS 3aTpaT MeTajula B TpyOaxX M SHEpruu, UAyllel Ha Ie-
pekauky. BaxkHO 0OBEKTHBHO COOTHECTH 3aTpaThl B TPYOOIPOBOJBI U B MPOU3BOJICTBO AJIEKTPO-
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sHepruu. B snexrposnepreruke HePTh U HEYTENPOTYKTHI UCIIOJIB3YIOTCS BCE MEHBIIIE B CHITY LI€H-
HOCTH MX KaK XMMHUYECKOTO ChIPbSl M IKOJIOTUYECKUX MPHUYMH. DTa TEHICHLMS B JaJbHEHIIEM He
TOJIBKO COXPAHUTCS, HO U YCUJIUTCS.

Tpancnopm casza. llepexauka o TpyOoONpoBOiaM MPUPOJHOTO ra3a CTOUT YK€ 3HAUUTEIbHO
noposxke. Tak Kak ras c:kuMaeM, TO BMECTO YHOTpeOJiieMbIX Ha He(dTernpoBOJax HAaCOCOB 3/€ECh
MIPUXOJUTCS MCIIOJIb30BaTh KoMmImpeccopsl. [Ipeacrapnser nHTepec nepexayka raza B CKKEHHOM
cocTtosiHuM. Pacxon sHeprum Ha mepekayky pe3Ko CHUXKAETCs, a JuaMeTp TpyOoIpoBoja Mpu TOM
K€ KOJIMYECTBE TPAHCIOPTUPYEMOIO r'a3a MOKET ObITh BbIOpaH ropaszio MeHslunii. Hapsay ¢ npu-
POJIHBIM ra30M HCIIOJIb3YIOTCS U HEKOTOpbIE JPyrue UCTOYHUKHU ra30BOTO TOIUIMBA: MOIMYTHBIN ra3
He(Te00bIYM, KOKCOBBIN U JOMEHHBIN Ta3bl, MOJy4aeMble KaK MOOOYHBIN MPOIYKT MPOU3BOJICTBA
KOKca U YyryHa, u np. Beayrcst paboThl 10 Tak Ha3pIBa€MON SHEPrOTEXHOJOTMYECKON MepepaboTke
TBEPJbIX TOIUIUB, B PSAJIE CXEM KOTOPON HapsIy C IPYTMMH MPOJYKTaMH IOJIYy4aeTcsi UICKYCCTBEH-
HBI ra3.

Tpancnopm yzna Ha JAIbHUE PACCTOSAHMA. I 3TOM LEIU UCIIONB3YETCs TOJIBKO KEJIE3HOI0-
POKHBII U BOIHBIN TpaHcnopT. [IposiBisieTcss UHTEpeC K TPAHCHOPTY YIUIS IO TPyOOIpoBOJaM B
KOHTEHHEpax W B BHJIC MYJBII T. €. mpuMepHO S0%-HO# cMecH M3METbUYEeHHOTO YISl C BOJOH.

Ilepeoaua rnexmpuueckoii Inepzuu. bonee yHUBEpCaIbHBIM CPEACTBOM TPAHCIIOPTAa SHEP-
TUH SBJSIETCS DJIEKTPOHHBIN - 3JIeKTponepeaun, KOTOpble BKIOYAtOT COOCTBEHHO JIMHUIO AJIEKTPO-
nepenauu (JIDII), MOBBICHTENBHYIO U IOHU3UTEIBHYIO JICKTPHUYCCKHE TI0ICTAHIINH.

Kpome nepenaun sHeprur OHU OCYILECTBIISIOT CBSI3U MEX]Yy — 3JIEKTPOCTAHLUSAMHU U SHEpre-
TUYECKUMU CHCTEMaMU JUIsl WX [apajuieabHO paboThl. Takue MEeXCHCTEMHBIE CBSI3H MO3BOJIIOT
MOBBICUTH HA/IEKHOCTh PEXUMOB SHEPrOCUCTEM, COKPATUTh HEOOXOJUMBIN pe3epB MOILIHOCTH, 00-
JIErYUTh PabOTy SHEPrOCUCTEMBI B IIEPUO/Ibl MAKCUMAJIbHON 1 MUHUMAaJIbHOW Harpy3oK.

JluHMM 37eKTporepeiaud MOTYT ‘OBITh MEPEMEHHOTO WM MOCTOSIHHOTO TOKA, BO3IYITHBIMHU
WK KaOeJNbHBIMHU, PA3IUYHOTO 3JIEKTPUUECKOTO HAIPSHKEHHUSI U KOHCTPYKTUBHOIO HCIOJIHEHHS.
CoBpeMeHHbIE AJIEKTPONEepeaayu CBEPX U YIBTPABBICOKOIO HAIPSDKEHUsS MPEACTaBISAIOT COO0M
<QIIEKTPOHHBIE MOCTBI» JUIMHOW TBICAYU-COTHU KHUJIOMETPOB, COEIUHSIONINE MOUIHBIE 3JIEKTPO-
CTaHLIMH, TJI€ KOHIEHTPUPOBAHHO MPOU3BOIUTCS HIEKTPOIHEPTHUs, C KPYIHBIMU LIEHTPAMU SHEPro-
MOTPEOICHUS.

Pacnpeodenumenvusie cucmemsi. llepenada u pacnpeneneHue JOCTABICHHON AIEKTPUYECKON
SHEPrUM OCYILECTBISAETCS Ha 00Jiee HU3KUX HANPSHKEHUSX MO PaclpeeTuTeIbHbIM dJIEKTPHUUECKUM
CETSIM.

Pacrnipenienenne TemioBoOi 3HEPTUU OCYILECTBISETCS MO TEIUIOBBIM CETSM M OIpaHUYMBAETCA
pagmycoM 5—7 KM.

BecbMa pa3sBeTBIEHHBIMHU, CIIOKHBIMHU II0 CTPYKTYpPE CHCTEMaMU SIBJISIOTCS COBPEMEHHBIE
HedTe- U razopacrpeaeauTeNbHble CETH, Ha3HAYeHHE KOTOPIX — IOCTaBUTh Ta3 OT OCHOBHOW Maru-
CTpaJli Yepe3 ra3opacnpe/ieuTeIbHble MYHKThI, I71€ OCYILECTBISETCS CHUKEHUE TaBJieHUs ras3a, u
ra3onpoBO/ibl K MHOTOYHUCIIEHHBIM MTOTPEOUTEISIM.

4.2. TpaHCIOPTHPOBKA TEMJIOThI

TpancnopTupoBKa npeoOpa3oBaHHON SHEPTUU B BUJIE SHEPrOHOCUTENIEH MPOBOIUTCS B OOJIb-
IIMHCTBE CJIy4aeB 110 TPYOOINPOBOJIaM, YTO COMPSDKEHO, KaK YKa3bIBAJIOCH BHIIIIE, C €€ MOTEPSIMHU Ha
IIPEOI0JIEHUE T'UIPABINYECKOTO CONPOTUBICHUA. J{OMONHUTENBbHAS COCTABIAIOIIAs IIOTEPh JHEP-
MU B BUJE TEIUIOTHI IMPUCYTCTBYET IPHU TPAHCIOPTUPOBKE IOPSYMX SHEPrOHOCHUTENEH — BOABL U
napa, Bo3Jlyxa u Jp.

Ilepenaya TEmIOTH OT UCTOYHUKA MOTPEOUTENSM OCYLIECTBISIETCSA C IOMOILBIO CUCHEM me-
NA0CHAOMCeHUs, KOTOPBIC BKIIIOYAIOT HCTOYHHUK, TEIUIOBYIO CeTh U oTpeduTeneii (puc. 4.1).

HauOouiee pacripoCTpaHEHHBIMU UCTOYHUKAMU MENN0 CHAOJICEeHUs SIBISIOTCA 3HEpreThye-
ckue yctanoBku: TOL, atomubie cranimu TemiocHadxkenus (ACT) u KoTenbHbIE.

Tennosasi cemv BKIIFOYAET CUCTEMY TPYOOIIPOBOJIOB (TEIUIONPOBOIOB), IO KOTOPBIM TEILIOHO-
cutelb (ropsiuasi BoJa HIIU Map) MEPeHOCHUT TEIUIOTY OT UCTOYHHUKA K MOTPEOUTEIISIM M BO3BPAIIIACT-
csl 00OpaTHO K UCTOUHUKY. [loTpeOuTeNnssMu TErIoThl SBIAIOTCS MPOMBIIUIEHHBIE U KOMMYHAIbHO-
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OBLITOBBIE MMpCaApuATUAd, XUIbIC, O6HIGCTBGHHBIG U AaAMUHUCTPATUBHBIC 3JaHNA. OTHYCKaeMaﬂ TCII-
JIOTa pacxXoayeTCsa Ha TEXHOJOIMYCCKUE HYXKAbBI, OTOILUICHHUE, TOPAUCC BOI[OCHa6)KeHI/Ie, BCHTHJIA-
OUIO.

TennoobMmeHHUK

Moaalowwmii Tennonposoa %
@ 2

[ | — e

OHepreTuyeckas O6partHbin Tennonposoa Hacoc MoTpebuTtenu
yCTaHoBKa

Puc. 4.1. HpquunuaﬂbHaﬂ cxema yeHmpaiu3o6anHoco MeNnIoCHAOICEHUs U MeNnnoBol cemu

PeanbHbIe TEMIOBBIE CETH OTINYAOTCS YPE3BBIYANHON pPa3BETBICHHOCTHIO U MOTYT BKJIIOYATh
HECKOJIbKO MCTOYHUKOB TEIUIOThL - TOIl mim korenpHble. OTACIBbHBICE MAaruCTpaIM TaKUX CETEH
CBSI3aHBI MIEPEMBIYKAMH U UMEIOT 3aKOJIBIIOBAHHBIC YYACTKH, YTO MOBBIMIAECT HAJC)KHOCTh CHa0Xe-
HUS TEIUIOTOH.

Tpancnopmuposka meniomsi OCYIIECTBIACTCS C TOMOIIBIO TEIUIONPOBOI0B. COBpEeMEHHBIE
TEILTOMPOBO/IbI H3TOTABIMBAIOTCS B 3aBOJACKHUX YCIIOBUAX U KOHCTPYKTHBHO BKJIOYaiOT (puc. 4.2):

= * CTAIBHYIO TPYOy Il TPAHCIIOPTHUPOBKHU SHEPTO-
' HOCHUTEIL,

* TETUIOBYIO U30JISIIHIO;

* 3AIIUTHBIN KOXKYX U3 TJIACTMACCHI.

Kpome ToOTO, TEminompoBoabpl OCHAIICHBI OIpEIe-
JUTEJIEM Te€YM, YTO TO3BOJSIET TOYHO YCTaHABIWBATH
MECTO MOBPEXIACHUS U OBICTPO YCTPAHSTh HEHUCIIPABHO-
Kowyx CTU. brarojgaps miacTUKOBOMY 3alIUTHOMY KOXKyXy H
: KECTKOMY CILICTUICHUIO M3OJISIHN TaKUE TETUIOTPOBO/IBI
Waonaume TEPMETUYHBI M BBIJICPKUBAIOT MEXaHUYECKUE HATrPy3KU

CO CTOPOHBI TPYHTA. JlaHHBIE TEMIONPOBOIbI ABISIOTCS
ObHapysuTens Bogonposognan IEPCIEKTHBHBIME U IIPOKJIAIBIBAIOTCSA  HEIOCPEICTBEH-

TEMi Tpyba
HO B I'PYHTC, YTO COKpamacT 3aTpaTbl -Ha MX MOHTaX U

Puc. 4.2. Cxema snemenma npedsapu-  sycnnyarauuio. OHE HAZSKHBL B yI0GHBI B 0GCIyKHIBa-
MeNbHO U0NUPOBAHHO20 MENLONPOBOOA  y.

JU7st cBeAeHUsI TEIUIOBBIX OTEPh K MUHUMYMY IIPH MOHTa)K€ TEIUIOIPOBO/IOB NIPEYCMOTPEHA
TEXHOJIOTHSI TEPMETU3ALIH IIIBOB HA CTHIKAX M IPYTUX JIEMEHTOB — 3aJJBHIKCK, IIEPEXOJHUKOB.

Hanbosee 0TBETCTBEHHBIMHU JIEMEHTAMU SIBIISIOTCS MPy0Obl, KOTOPHIE JOJDKHBI OBITH J1OCTa-
TOYHO MPOYHBIMU U T€PMETHYHBIMU IIPY MaKCUMAIBHBIX JABJICHUSIX W TEMIIEpaTypax TEIIOHOCH-
TeJs, CTOWKUMH, C BBICOKMM TEPMUYECKHM COIIPOTUBIIEHHEM CTEHOK, CIIOCOOCTBYIOLINM COXpaHe-
HHIO TEIUIOTHI, HEU3MEHHOCTBIO CBOICTB MaTepuaia IpH JUIUTEIFHOM BO3JCHCTBUU BBICOKHX TEM-
repaTyp U AaBJICHUM.

B HacTosmee BpeMs B CHCTEME XOJIOJHOTO M FOPSYEro BOJOCHAOKEHHS BCe OOJIbIIE IpHUMe-
HEHHE HaXOIAT IUTaCTMaccoBbIe TPYObl. CpOK CIy>KOBI MX COCTABISET VIS XOJIOJHOTO BOJOCHAO0-
xerns — 50, ms ropsiaero — 30 ser. CranbHble TPYOBI MOTYT CIYXHUTH /-15, uyrynusie — 15-20
net. IIpu 3TOM TpyJO0EMKOCTh MOHTaXa IUTACTMACCOBBIX TPYO B 2-3 pa3a HMXKeE, YEM CTAJIbHBIX HIIH
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qyryHHbIX. OHM 3JIaCTUYHBI, YCTOMUYMBBI K KOPPO3UH, OONAJAIOT BBICOKMMM T'HAPABIMYECKUMHU
CBOMCTBaMH U He TPeOYIOT yX0/1a, COXPAHsIsl IPU 3TOM HEOOXOAUMYIO YHCTOTY.

Tennosas uzonayua HakIaaAbIBae€TCs Ha TPYOONPOBOABI JUIsl CHIPKEHHUS MOTEPh TEILIOTHI IIPH
TPaHCIOPTUPOBKE TeruioHocuTens. [loTepu TemnoBol SHEPruu B MAarucTpajbHbIX U KBAPTAJIbHBIX
AKCIUTYaTUPYEMBIX TEIUIOCETSIX BO MHOI'OM OIPENEISIOTCS KaueCTBOM U30JISILIMOHHBIX MaTepUaloB,
TEXHOJIOTHEHN X MIPUMEHEHUS U YCIIOBUSMHU 3KCILTyaTallui TPyOOIIPOBOIOB.

[[lnpokoe npuMEHEHUE B KAYECTBE U30JALMOHHOTO MaTeprala Julsl TeINIOCETEN NMEIOT CTEK-
JoBaTa U MUHEpajbHas BaTa B BUJIe MAaTOB. [IpumenHstoTcs oHM Ui yTEIUIeHUs] TPYO, Ha KOTOpbIE
HE TMepearoTCs MEXaHUYECKHe Harpy3ku (BHYTPH MOMEIICHHH M B KaHAJIbHOHW mpokianake). Jis
yTerieHus: TpyO WM KOHCTPYKLMM, MOJABEPKEHHBIX BUOpALMAM, MPUMEHSIOT MaThl, YCHJICHHBIE
METAJUIMYECKOM ceTKOoM. B mMecTax, rie BO3MOKHO yBJIaQXKHEHHE, IPUMEHSIOT UCKIIOYUTEIbHO MU-
HEpaJIbHYIO BAaTy U JIOTIOJHUTENIbHYIO M30JSLUI0 B BUJE ATIOMHUHHEBOM (OJIBIH, IITYKAaTYpPKH I10
METAJUTMYECKOM CETKE U T. [I.

Temneparypa Ha TOBEPXHOCTH H30JISIIMOHHOW KOHCTPYKIIMU HE J0JDKHA ObITh BhITe 60 °C.
TonmuHa €05t N30JISILUM ONIPENEISIETCS HA OCHOBE PacdeTOB.

Ilpoxknaoka mpyo6onpoeo0os TPOU3BOIUTCS HAJA3EMHBIM M IOJ3EMHBIM crocobamu (pHuc.
4.3). HajzemHasi pOKIIaika MPUMEHSETCS MPU BBICOKOM YPOBHE I'PYHTOBBIX M BEIIHUX BOJ, Ha
TEPPUTOPUHN MPOMBIILIEHHBIX IPEAIPUITUN, IPU IIEPECEUEHUN OBPAroB, peK, MHOTOKOJIEHHBIX XKe-
ne3H0A0poXxkHBIX myTed. Ilpu moazeMHO# mpokianke TpyOONpOBOABI pa3MeIaloTcs JMOO HEro-
CPEICTBEHHO B rpyHTe (OeCKaHabHAS MPOKIAJKA), TMO0 B HEMPOXOIHBIX, MOJYIPOXOIHBIX U TPO-
XOJIHBIX KaHaJIax.

a 6 8
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Puc. 4.3. Cxembl KOHCMPYKYUL MURUYHBIX MENTONPOBOO08 3AMKHYMOU CUCTEMbl MEeNI0CHADN Ce-
HUSL: @ - NOO3eMHbIIL NPEeObI30NUPOBAHHBLI MENJIONPOBO0 C 3a800CKOU U30NAYUEL U3 NEeHONOLUYpe-
mana; 6 - N0O3eMHbIU MENIONPOBOO 8 HENPOXOOHOM KAHAJe C U30JAYUell U3 MUHEPAIbHOU 6ambl; 6
- HA03eMHbll MenionpPo8oo

CymiecTByromue KOHCTPYKIIUUA TPYOOIIPOBOJAOB NpH O€CKaHAIBHOM MPOKIIAIKe MOKHO pasjie-
JIMTh Ha TPH IPynibl: 1) B MOHOJUTHBIX 000JI04KaX; 2) 3aChIIHbIC; 3) JUTHIC.

B kauecTBe M30iA1MM TPyOONPOBOJIOB B MOHOJHUTHBIX 000JOYKaX MCIOIB3YETCs OUTymMIep-
JUT, OUTYMKEpaM3UT, Apyrue MaTepuaibl Ha OUTYMHOM BSKYLIEM.

N3roToBnenne H30JSUOHHOTO CJIOSI 3aChIIHBIX TPYOOIPOBOJIOB INPOU3BOJAUTCS Ha Tpacce
TpybonpoBona. TpyOsr 3ackimatorcst acdanbronsonom, HarpeBarores g0 140 ... 150 °C ¢ Beigepk-
KOH HEKOTOpOE€ BpeMsl MpH 3TOil TeMIiepaType, 4To 0OyCIOBIMBAET MOJYyYEHHE TPEXCIOWHON H30-
TSIV,

Jlutbie OeckaHaabHBIE TPYOONIPOBOABI — TPYOOIIPOBO/IbI, IPEABAPUTEIHHO MOKPHITHIE 3aAILUT-
HBIM aHTUKOPPO3HOHHBIM cJioeM (ac(aabTOBON MAaCTHKOW), MOHTUPYIOTCS B TPAHIIICE U 3aJIMBAOT-
s KUIKON eHoOeToHHOM Maccoi. [locie 3aTBepACHHS 3aChITIAl0TCSI TPYHTOM.

B nocnennee Bpems Bce GoJiee MIMPOKOE MPUMEHEHHE MPU OeckaHaJIbHOM MPOKIaJIKe TErio-
TPacc HAXOJSAT MPEBAPUTENBHO H30HupoBanHbie TpyOb! ([TU-TpyOb1) 1 rubkue TpyOsl. [THU-TpyOBI
MIPEJICTABIISIOT 1EJIbHYI0 KOHCTPYKLHMIO, COCTOSIIYIO M3 IMOJIMITHIEHOBOTO WJIM METaNIMYECKOro
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KOXKyxa. BHYTpH ee HaXOIUTCs METaJUIMYecKasi CTEKIOMIACTHKOBAs MIIM TOJIUIIPONUICHOBAS TPY-
0a, a MPOCTPAHCTBO MEXIY I'PyOOH M KOXKYXOM 3allOJIHCHO TEIIOU30JISIIUOHHBIM MaTEePUATIOM
WIOTHOCTHIO Oostee 80 kr/m” TakuM 00pa3oM, YTO MOJAIOIIAS U 3al[UTHAS TPyOa CBSA3aHbI CUIOBBIM
3aMbIKaHHEM. DKOHOMHYECKas 3p(PEeKTUBHOCTh TPUMEHEHHUS TaKUX TPYyO mpuBeeHa B Tabnwmie 4.1.
Tabnuma 4.1
YcepenHeHHas OlleHKa CTOMMOCTH MPOKIIAAKU 1 KM IByXTpYOHO# TEIIOTPACCHI C Pa3IMYHBIMHU BH-
JIAMU TETUTOM30JISIIUH

Bup rennounzonsuyn
Juametp, MM MUHEpaJIbHas BaTa apmorieHoOeToH (0ec- | [THU-TpyOsI (Oecka-
(xanan) KaHAJIbHO) HAJIbHO)
89 95272 88181 (-7%) 78545 (-18%)
159 145089 105300 (-27%) 101400 (-30%)
420 405089 244094 (-40%) 228300 (-44%)

I'ubkue TpyOsI (prc. 4.4.) 3HAYUTETBHO 00JIErvaroT MPOIeCC MPOKIAIKUA TPYOOIIPOBO/Ia, a
TaK)Ke €ro CTOUMOCTb.

Puc. 4.4. I'ubxkue mennouzonuposanHsie noiumepHsie mpyovl

B kaHaNbHBIX TPYOONIPOBOIaX KaHAJIBI COOPYNKAIOTCS U3 COOPHBIX KEJIe300CTOHHBIX 3JICMEH-
TOB. OCHOBHOE JIOCTOMHCTBO POXOIHBIX KAHAIOB 3aK/IF0YAETCsI B BO3MOYKHOCTH JIOCTYIIa K TPyOO-
MPOBOJLY, €r0 PeBU3HUU 0€3 BCKPBITUS IPYHTA.

IIpoxoonvie kananvt (KOJIEKTOPBI) COOPYNKAIOTCS TPU HATUYUHU OOJIBIIIOTO YHCIIa TPYOOIpPO-
B010B. O0OpYAYIOTCS APYTUMH MOA3E€MHBIMH KOMMYHUKAIUSAME - JJICKTPOKAOCISIMH, BOJIOIIPOBO-
JIOM, Ta30MpOBOJIOM, TeJICPOHHBIMU KaOENIIMH, BEHTUWISLUEH, 3JICKTPOOCBEIICHUEM HHM3KOrO Ha-
HPSOKCHUS.

Tlonynpoxoouvie kanaivi TPUMEHSIOTCS IPH MPOKIIaAKe HeOoboro ynucia Tpyo (2-4) B Tex
MecTax, IJIe 10 YCIOBHSM 3KCIUTyaTallud HEIOMYCTHMO BCKPBITHE TPYHTA, U MPH MPOKIAIKE TPY-
601poBo,10B OobiuX AruametpoB (800-1400 mm).

W3ossimio TpyOOIPOBOIOB B MPOXOAHBIX U MOJYIPOXOIHBIX KaHANAX MPOU3BOJT CIICAYIO-
UM 00pa3oM: Hapy)KHas MOBEPXHOCTh TMOKPHIBACTCS aHTHKOPPO3HOHHBIM CJIOEM (dMajib, W30,
OpH30J U T. 1.), MOBEPX OCHOBHOTO HAKIIAJBIBACTCS TEILIOMU3OJSIIMOHHBIA CIIOW, 3aTeM acOolie-
MEHTHBIC (DYTIISAPHI, 3aKPEIUICHHBIC CTATLHBIMH OaHIakaMHu Ha TPYOOIIPOBO/IE.
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Henpoxoomnvie kanansl U3roTaBIMBAIOT U3 YHU(DUIIUPOBAHHBIX )KEJIe300€TOHHBIX JIEMEHTOB.
Onu npencTaBIsIOT c000# KOPHITOOOPA3HBIN JOTOK C MIEPEKPHITHEM U3 COOPHBIX JKEIe300eTOHHBIX
wnT. HapykHas mOBEpXHOCTh CTEH JIOTKA MOKphIBaeTcs pydoepouioM Ha OUTyMHOU mactuke. B
KayeCcTBE M30JISIUN YCTPAUBAIOTCS CETKU U3 MPOBOJIOKU. CBEpXY - aHTUKOPPO3UOHHBIN 3aIUTHBIN
CJIOM, TEIUIOM30JIAIIMOHHBIN ClIoW (MUHEpaibHAsl BaTa MM MEHOCTEKIIO), 3A[UTHOC MEXaHUYECKOe
MOKPBITUE B BUJI€ METAININYECKON acOOLIEMEHTHON IITYKaTypPKHU.

[Tocnennee Bpemst Bce OoJiee MMPOKOE MPUMEHEHHE TIOYJaroT (GacoOHHBIE TEIUION30JISIIHOH-
HbIC U3Jeus U3 TeHonoauyputana (puc. 4.5), KOTOpbIE OTIIMYAIOTCS] BBICOKMMH TETIOM30JISIIIUOH-
HBIMH CBOWCTBaMH, TEXHOJOTHYHOCTHIO B MIPUMEHEHHH, JIOJITOBEYHOCTHIO, O€30MaCHOCThIO U OHO-
XUMHYECKOW YCTOMYUBOCTBIO, MEXAaHUYECKOW MPOYHOCTHIO.

Puc. 4.5. @aconnvie menjiou3ojiAYUOHHbLE uzoenus u3 nerHonoauypumarna

[Tpu TpaHCHIOPTUPOBKE TEILIOTHI UMEIOTCS HOMIEPU B OKPYXKAIOUIYIO CPEy, BEIMUYUHA KOTO-
PBIX 3aBHCHUT KaK OT Pa3HOCTU TEMIIEPATYp TEINIOHOCHUTEINISI U OKPYXAOIIeH Cpe/lbl, TAK M OT Kade-
CTBa TEIUIOBOM M30JISIMU TEIUIONPOBOIOB. OCHOBHON XapaKTEPUCTHKOM TEIIOM3O0JISIIMOHHBIX Ma-
TEPHAIIOB SBIIACTCS K03(ppuyuenm menionposoonocmu. KodpPUIMEHT TEILIONMPOBOIHOCTH 3aBU-
CHUT OT IPUMEHSEMOI0 MaTepHaa M ero BIAKHOCTH; C POCTOM BJI&KHOCTH Matepuaia Kodduiu-
CHT TEIUIOTPOBOTHOCTH YBEIIMYNBACTCS.

[ToTepu TEIUIOTHI PH TPAHCIIOPTHPOBKE TEIJIOHOCHUTEIICH CBSI3aHBI ¢ MX OXJIKIACHUEM, a TPH
UCIIOJIb30BAHUY Tapa TMOSBIISIOTCS JOMOJHUTEIbHBIC MOTEpH, 00YCIOBICHHBIC KOHICHCcalueld. B
o0IIeM ciydae MpH TPAHCIIOPTUPOBKE MOTEPH TEIUIOTHI B OKPYKAIOIIYIO CPEYy MOXKHO PacCUUTaTh
0 JJaHHBIM U3MEPEHHI Ha OCHOBE YPaBHEHHS TEIUIOBOTO OaslaHca:

Q=Gc, (t, - t,) +rG, (4.1)
rae G - MaccoBblil pacxon oJHO(A3HOTO SHEeproHocutens (map WiM XKHUAKOCTB), Kr/c; C, —
yZAeJIbHAsl TEIUIOEMKOCTh TeIUIOHOCUTENISL TIPU MOCcTOsiHHOM JaBienud, Jk/(xreK); t, u t; - Temme-

paTypa TEIUIOHOCUTENSI COOTBETCTBEHHO Ha BXOJI€ U BBIXOJIE PACCMAaTPUBAEMOTO y4acTKa CeTH; I -
Teriota KonaeHcauu, JHk/kr; Gk - pacxo.1 CKOHASHCHPOBABILETOCS TEIUIOHOCHTEIIs, KI/C.

[ToTepu TermioBOM SHEPruM HaA3EMHBIM TEIUIONPOBOJOM B OKPYKAIOIIYIO CPEay MOXKHO JI0-
BOJIbHO IIPOCTO OLICHWTh Ha OCHOBAaHMM ypaBHEHUs Temuionepenaud. llpu 3ToM TEmioBoi MOTOK
yI00HO OTHECTH K JytiHe Terutonposoa |. Toraa

Q=ql=kDtl (4.2

rae O, - JIMHEHHas INIOTHOCTH TeIuioBoro nortoka, B1/(me°C); K -nuHeliHblil koddduiment
teronepenauy, Br/(me°C); Dt @, - t, - TemneparypHslii Hanop, °C; i, - cpeansis Temmeparypa
TEIUIOHOCHUTENS Ha HCCIeAyeMOM ydacTke TeruionpoBona, °C; t, - Temmeparypa OKpyxaromieil
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cpensl, °C.
JIluneitHblil KOAQPUIIMEHT TeIuIonepe aud 4epe3 MHOTOCIONHYIO CTEHKY IPeabI30JIHpOBaH-
HOTO TEIUIONPOBOJA ONPENENAETCS 10 COOTHOIIECHHIO

1
1 1 InDH+ L InD”+ L In&+—1 9

k = * x
ganDB 2p| DB 2p| u DH 2p| K DH a¥pDK (%]
rae a; - K03(h(GUIHUEHT TeIUIOOTAAYH CO CTOPOHBI TETJIOHOCHTEIS, B1/(M*K); a, - koahdu-

(4.3)

IIMEHT TEIUIOOTIAYH CO CTOPOHEI Bo3ayxa, Br/(M?K); | | |k - K03 dHIHEeHTHI TerIonpoBoIHO-
CTH COOTBETCTBEHHO TPYObI, M30JIMH U 3aUTHOTO KOXyxa, B1/(M*°C); Dg, Dy, Dy, Dk - BHYT-
PEHHUI U HAPYKHBIA JUaMETPhl CTAIBHOW TPYOBI, HAPYKHBIC AUAMETPHI M30JISIUU U 3alIUTHOTO
KOXYyXa, M.

B ypaBHenuu (4.3) mepBblil 4iICH BhIpaKaeT TEPMHUECKOE COMPOTUBIICHUE TEIUIOOTIAYH CO
CTOPOHBI TEIJIOHOCUTENS,, BTOPOM — CTaIbHOU TPYOBbI, TPETHUH - CJIOS M3OJISILIUM, YETBEPTHIN - 3a-
IIMUTHOTO KOXKYXa ¥ MATBIH — TEIUIOOT/IA4M CO CTOPOHBI OKpY)KaroIIeH cpesbl. B npenenbHoM city-
yae, ynpoctuB Gopmyiny (4.3), MOXKHO OLEHHTh MAaKCHUMAJIbHOE 3HAUYCHHE BO3MOXHBIX TEIUIOBBIX
NOTEPh, IPUHSB, 4TO. KOAPMHUIMEHT TEIIoNepeiaun ONPEACIIAETCS TOJIBKO TEPMHUYSCKUM COIPO-
THBJIEHUEM MHOTOCIIOMHON CTEHKH TEIIONPOBO/IA:

5
Dy + In Dy + L In Dy = (4.9)
DB 2p| " DH 2p| K DH (%]

21
=R!= In
y &2l

Tak HanpuMep: 10 YyTYHHOMY TEIIONPOBOAY nuamerpoM 60X3,5 MM IBIOKETCS TTap ¢ TeMITepaTypoit
ty = 325°C; ko3 pHIHEEHT TemI00T a4l OT mapa K Tpy6e a; = 110 Br/(M”K); OKpyXaOIMii HAPYKHEIHA BO3-
nyx umeer temrepatypy tg = 20 °C; TerionpoBo I U30IUPOBaH CJI0EM IMEHomaMoTa TOMIMHONH 70 MM; Ko-
3 QHUIMEHT TEIIOOTAaYH CO CTOPOHBI BO3ayXa 0 = 15 B1/(M?K); K03((BHIHEHT TerIonpOBOIHOCTH UyTyHa
pasen 90 Bt/(m K), a menomamora - 0,29 Bt/(m 'K).

B cooTBeTCTBUM C yCIOBHEM 3aJau HapY)KHBI W BHYTPEHHUI AUAMETPBI TEIJIONPOBOIA U THAMETP
H30JIALHUH COOTBETCTBEHHO paBHbI: Dy = 60 MM, Dy = 60 —2'¢ 3,5 =53 MM, D= 60 + 2 ¢ 70 = 200 mm.

Koaddumument Termmonepenaun naxoaum 1o dopmysie (4.3):

e 1 1 . 60 1 200 18"
k =¢ + In—+ In + +
§110p X006 2p>90 57 2p>0,29 60 15 024

=1,225 Bm [(m %epao)

YZICJIBHBIG IOTEPH TCIJIOTHI TEIIOIIPOBOAOM
q =k (t, - t;) =1225(325- 20) =374 kBm /[ m

[Tpu TpaHCTIOPTUPOBKE TEPSETCS 3HAYUTEIHHOE KOJMYECTBO TEIUIOTHI. B OTHEIBHBIX Ciydasx
i moTepu nocturaroT 50 %. DTo cBs3aHO C HEYJOBJICTBOPHTEIHLHOW TETUIOBOW HM3OJISALUCH H
yTeukoil TeruioHocuTenss. OcoOeHHO OOJIBIE MOTEPH MOTYT MPOUCXOAUTH B TEXHOJOTHYECKHX
TEIUIOTPOBOJIaX ¢ OOJBIIMM YPOBHEM TeMIIEpaTyp U oOpa3oBaHueM KoHueHcara. [Ipu KoHzaeHca-
[IUM T1apa JOMOJHUTEIHHO BBIACISETCS 3HAYUTEIBHOE KOJIMUYECTBO TEIUIOTHI 3a cueT (pa3oBoro re-
pexojia, a B TOPU3OHTAIBHBIX TPyOax TakkKe yBEIWYHBAIOTCS TOTEPU JABICHHUS HA MPOKAYKY TeTl-
JIOHOCHUTEJIS.

Jlnist yMEHBIIIEHHS TTOTEPh TEIJIOTHl B OKPYXAIOIIYIO CPEely MOKHO PEKOMEHJIOBATH CIIEIYIO-
miee:

* IPUMEHATH TETJIOMPOBOIBI C BBICOKMMH TETUION30JISIIIMOHHBIMUA CBOWCTBAMH;

* [IOHMWXXAaThb YPOBEHb TEMIEpPaTyp TeIJIOHOCUTeNns Oe3 ymepoa 1 noTpeOuTeNns;

* [IPY BO3MO>KHOCTH 3aMEHATh TEXHOJOTMYECKHUI Map ropsyed BOJAOH;

* CBOEBPEMEHHO C IMOMOIIIBIO KOHACHCATOOTBOAYMKOB YIAIATH KOHICHCAT U3 TAPOTIPOBOJIOB;

* TUKBUMPOBATH YTCUKU TETUIOHOCUTEIS;

* HCIOJIb30BaTh THOKHE CHCTEMBI PEryJIMPOBAaHUS OTITYCKA M PACIIPEICIICHUS TETIOTHI.

66



4.3. TemioHOCHTE U

TennoHocuTeneM Ha3bIBAIOT BEIIECTBO, CIYXKaIllee I JOCTaBKU TEIUIOTHI OT MCTOYHUKA K
notpeburento. Takum 00pa3om, TOCTaBKa TEIUIOTHI HEPA3PBHIBHO CBS3aHA C MEPEHOCOM MAaCCHI Ca-
MOTO TETUIOHOCHTEISA, a JUIsl OCYIIECTBICHUS MOJBOJAA M OTBOJIA TEIJIOTHI HEOOXOAUMBI, 1O Kpau-
Hel Mepe, /IBa TEIUI00OMEHHUKA.

K BemecTBaMm, UCHOJIb3yeMbIM B Ka4€CTBE TEIJIOHOCHUTEIICH, MPEABIBISAIOT Psij crerudude-
CKHUX TpeOoBaHUM. TeIIOHOCUTENb TOJDKEH OBITh YA0OCH Il TPAHCIIOPTUPOBKU OT HCTOYHHUKA Te-
IJIOBOM SHEpruu K nmotpedutento. C 3Toi TOUkU 3peHus] HanboJiee MOAXOAT KHUAKHE U Ta3000pa3-
HBIE TETUIOHOCUTENH, KOTOPBIE MOKHO TPAaHCIIOPTHPOBATH MO TPyOonpoBoaaMm. Enunmniieit oobema
TEIJIOHOCHUTEIIS JIOJDKHO TIEPEHOCUTHCS MaKCHMaJbHOE KOJMYECTBO TeroThl. (CremaoBaTenbHo,
ynenbHas (Ha €IMHUILY MACChl) SHTAJIBIHUS TCIIOHOCHUTENS Y UCTOYHHUKA M TOTPEOMTENS JT0JDKHA
M3MEHSATHCSI MAKCUMAJILHO, HACKOJIBKO 3TO BO3MOXKHO, a TUIOTHOCTh TETUIOHOCHUTEINS JI0OJDKHA OBIThH
HauOoJIbIIeH. BeIMoTHEeHe 9THX yCIOBUN 00ecniedynBaeT MUHUMAIBHBIA 00OBEMHBIN PACcX01 TETUIO-
HOCHUTEJIS, T. €. TIO3BOJISIET YMEHBIITUTh CEUCHUE TPYOOIPOBOA, IO KOTOPOMY OH JBHXKETCS, a TaK-
K€ YMEHBIITUTH CKOPOCTh JBMXEHHUS. B KOHEUHOM HTOTE CHIDKAIOTCS KalMTAJIbHBIC 3aTpaThl Ha
CTPOUTENIHCTBO TEIJIOTPACCHI U PACXObl 1A €€ IKCILTyaTallHIo.

MakcumanpbHOE HM3MEHEHUE SHTAIBINU TEIUIOHOCHUTENSI BO3MOXHO B TOM CiIydae, KOTJa B
MPOIIeCcCe MOIBOJIA M OTBOJIA TEIJIOTHI OYJIET M3MEHSTHCS €0 arperaTHoe COCTOsIHUE, a TerioTa ¢a-
30BOTO Tepexoa Oyaer Hanoosbmeil. Ecim arperaTHoe COCTOSIHUE HE U3MEHSETCS, TETUNIOHOCHUTEIb
JO/DKEH MMETh MaKCHMAaJIbHYIO VACIbHYIO (Ha €IMHHIY MAacChl) TEIJIOEMKOCTh. TeIIOHOCHTENb
JOJDKEH TaK)K€ UMETh MUHUMAJIbHYIO BSI3KOCTh. BBITIOJIHEHHE 3TOTO TpeOOBAaHUS COBMECTHO C BBI-
MOJTHEHUEM TPeOOBaHUS MaKCUMAIBHOM TJIOTHOCTH TO3BOJISIET JTOOUTHCS MHUHUMAIBHBIX THIPaB-
JUYECKUX MTOTEPh MPHU JBMKCHUH TETJIOHOCUTENS U, CJIEI0OBATEIBLHO, CHU3UTH 3aTPaThl SHEPTUU Ha
€ro TPaHCIOPTUPOBKY.

B npouecce noaBoia 1 0TBOJA TEIIOTHL OJDKHBI ObITh 00ECTIEUEHBl MAKCUMATbHbIE 3HAYE-
Husa KoIhpuyuenma mennoomoauu. BrinoiHEHHE 3TOr0 TpeOOBaHUS IMO3BOJISIET YMEHbBIIUTH
TIJIOIA T IOBEPXHOCTH TEINIOOOMEHHBIX aNmapaToB, & B KOHEYHOM CUETE CHU3UTh MX CTOMMOCTH U
AKCIUTyaTaI[MOHHBIE PACXOJbl. TEeMIOHOCUTENh JIOJDKEH MO3BOJIATh MPOU3BOIUTE OOCHABKY Hien-
Jlomul HA HeoO0X00umom memnepamypuom yposte. CoONOACHNE dTOTO TPeOOBAHUS HEOOXOAUMO
JUTSL JOCTIDKEHHS paboveit TeMIepaTrypbl B TOTpeOUTENe TEMIOTHI. TemIOHOCUTENb 001X CeH n0360-
JIAMb Pecyiupoeams ypoeeHs memnepamypel. BollloIHEHNE ITOrO YCIOBHUS JAa€T BO3MOXKHOCTh
perynupoBaTh TEMIIEPATYPHBIM PeKUM MOTpeOUTENs TEIoThl. PaGouee dasrenue mennonocume-
JI1 RO 803MOMNCHOCMU O0NHCHO Oblmb OAU3KO K ammochepromy. ITO TO3BOJISET YMEHBIIUTh
TOJIIHUHY CTEHOK TPYOOTIPOBOJIOB, TEIJIOOOMEHHBIX aIIapaToB, YIPOCTHTh KOHCTPYKIUIO YILIOT-
HUTEJbHBIX YCTPOUCTB. TEIIOHOCUTEND JOJIKEH OBITh MepMOCHOUKUM, T. €. HE pa3jararbcs npu
pabouux Temmeparypax. B mpoTHBHOM cilydae MPOAYKTHI pa3ioKeHUst OyAyT 3arps3HITh OBEPX-
HOCTH TeIUIo00MeHa M TPyOOINpoBOOB. TEMIOHOCUTENb JIOJDKEH UMETh HUZKYIO XUMUYECKYI0 K-
mueHocmp. BBITIOJIHEHNE 3TOTO YCIOBHUS IMO3BOJSET MPHU U3TOTOBJICHUH TPYOOTPOBOJOB, TEILIO-
0OMEHHUKOB H JIPYTUX 3JIEMEHTOB MCIOJIb30BaTh JICIIEBbIC KOHCTPYKIIMOHHBIE MaTeprasl. Termo-
HOCHUTEJb JIOJDKCH OBITh HeMOKCUYEH WU TI0 KpalHeW Mepe, UMETh MUHUMAJIbHYIO TOKCHYHOCTD.
EnuHCTBEeHHPIMM HETOKCHMYHBIMU TETJIOHOCHUTEIISIMU SIBJISIIOTCS BOJIA, BOJSTHOM Tap M BO3ayX. Bee
OCTJIbHBIC TETNIOHOCHUTEININ B OOJIBIIIEH UM MEHBIIIEH CTETICHN TOKCUYHBIL. [I[puMeHeHne HeTOKCHY-
HBIX TETUIOHOCUTEJICH TIO3BOJISIET MEHBIIIE OTAcaThCs X YTEUKH, YTO 3HAUYUTEIHHO YJCHICBIISET YIi-
JIOTHUTEJBHBIC YCTPOMCTBA, CYIIECTBEHHO O0JIETYAET BBHIOJTHEHUE PEMOHTHBIX padoT. Termmonocu-
TEJb JI0JKEH ObITh CPAGHUMEIbHO 0eule8blM U 0OCHYRHbIM. BbINIOIHEHNE 3TOT0 TPeOOBAHUS JaeT
BO3MOJKHOCTh CHU3UTh KallUTAIBHBIE 3aTPAThl U AKCILTYaTalIHOHHBIE PACXO/IBI.

Hu 0010 u3 uzeecmmuuix éeuyecme He moxcem 6 nOJIHOU mepe Y0061emeopums ecem nepe-
yucnennovim mpeoosanuam. Kaxue Obl Ba BELIECTBA HU CPAaBHUBAJIUCH IIPU OLIEHKE UX B KAYECTBE
TEIUIOHOCHUTEIICH, Y KaXJ0TO U3 HUX OYIyT CBEH MPEeUMyIIecTBa U HEAOCTaTKU. [loaTomMy mipu BbI-
00ope TEeIUIOHOCHUTEIISI HAZI0 UCXOUTh M3 TOTO, YTO OH JIOJDKEH, BO-TIEPBBIX, OTBEYATh CAMbIM HE00-
XOJIMMBIM TPEOOBAHUSM M, BO-BTOPBIX, COBOKYITHOCTH BCEX TPEOOBAHUMU, MPEABSIBISEMBIX: K TEI-
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JIOHOCHTEIISIM B TIEJIOM.

K OCHOBHBIM TETJIOHOCHUTEIISIM OTHOCSTCS CIIEIYIOIINE BEIIECTBA.

Booa mmpoko UCTIONB3yeTcsi B Ka4eCTBE TEIUIOHOCHTEINsI, 0COOCHHO uts oToruieHus. K mpe-
MMYIIECTBAM BOJIb KaK TEIUIOHOCHUTENS CJIEIyeT OTHECTH €€ BBICOKYIO IUIOTHOCTh, YACTBHYIO TETl-
JIOEMKOCTh, CPaBHHUTEIBHO HU3KYIO BS3KOCTh, BBICOKHME 3HaueHHs Ko3((duIMeHTa TeriooTnauu,
HU3KYI0 XHMHUYECKYI0 aKTUBHOCTh, HETOKCHYHOCTb, ACHICBU3HY U JOCTYITHOCTh, BOBMOXKHOCTH pe-
T'YIIMPOBAaHUST YPOBHs TeMIiepatypbl. HegocTaTtkoM BOABI SBISIETCS OTPAHMYCHHBIH BEPXHUN YpO-
BEHb TeMITEpaTypsl (P OOBIYHO MCIOJIb3YeMbIX Ha Mpou3BocTBe naBieHusx g0 150°C). Iomxor-
PEB BOJBI OCYIIECTBIISIETCS] B CIIEUAIBHBIX BOJAOTPEHHBIX KOTJIAX, B HarpeBaTEIbHBIX YCTAHOBKAX,
T31l u xoTenpHBIX. ['Opsiuyr0 BOAY, KaKk MpaBUIIO, TPAHCIIOPTUPYIOT MO TPyOOMNpPOBOJIaM Ha pac-
crosiaust 10 20 kM. [Ipu 3TOM CHM)KEHHE TeMITepaTyphl BOJBI B XOPOIIIO TEIJION30JIMPOBAHHOM TPY-
6ompoBoie He npeBbimaeT 1°C Ha 1 kM.

Booanon nap — camplii pacnipOCTPaHEHHBIN TEIJIOHOCUTENb ISl MPOU3BOJCTBEHHBIX LIEJICH.
Ero mpenmymiecTBaMu SIBIISIFOTCSI BBICOKAsl TEIUIOTa MapoOoOpa3oBaHMs, BBICOKHE 3HAUYECHUS KO-
¢buIHeHTa TeMIO0TIauM PU KUTICHHH BOJBI M MPH KOHCHCAIMH Mapa, BO3MOKHOCTH IOIepKa-
HUS TIOCTOSIHHOTO PEeKUMa TETJIOMCIOIB3YIOMIEr0 000pyIoBaHus Oaroapsi MOCTOSIHCTBY TEMIIe-
patypsl Ipy KOHJICHCALIMU, HETOKCUIHOCTb, JIOCTYITHOCTh. BO/ISIHON TIap MMeeT CpaBHUTEIBHO He-
BBICOKYIO BSI3KOCTh W TPUEMIIEMYIO TUIOTHOCTh. OCHOBHBIM €Tr0 HEJOCTAaTKOM SIBJISIETCS OTpaHU-
YEeHHBIH BEPXHUH TpeiesT TeMIiepatypsl. i MOBBIIICHHUS TEMIIepaTyphl HACHIIIIEHHOTO Mapa Heoo-
XOJJMMO 3HAYMTEIBHO MOBBIMIATH JaBiieHne. Hanpumep, abcomornomy aasienuto 0,2 MIla coot-
BETCTBYET TemmepaTypa HaceienHoro napa 120°C, masnenuto 0,5 MIla — temneparypa 152°C,
naiennto 1 MIla — remmeparypa 180° C. Ilomada meperperoro napa B peKylnepaTuBHBIC TEILIO-
0OMEHHHKH HelleJecoo0pa3Ha, Tak KaK TeIIoTa Ieperpesa Maia 1o CPaBHEHHUIO C TEIUIOTOW 1mapo-
oOpa3oBaHus. B TEKCTWJIbBHON MPOMBIIIEHHOCTH ISl TEIJIOCHAOXKEHUS 00OpyIOBaHUS OOBIYHO
ucnonp3ytot map aasieHueM 0,3-0,4 MIla 1 TONBKO B PEIKUX CITydasX, KOT/ia He0OOXOIUMO ITOJTy-
YHUTH MOBBIICHHYIO Temmeparypy, 1o 0,8 Mlla. Tak kak naBieHue mapa, MoJIydeHHOTO B MTapoTeHe-
paropax, 0OBIYHO BBINIE, MMAP IPOCCETUPYIOT 10 HEOOXOIUMOTO JABJICHUS U JIUIIb ITOCIIE ATOTO Ha-
MPABISIOT B MAPONPOBOA. TpaHCIIOPTHPOBKY IMapa OCYIIECTBIIAIOT, KaK MPABUJIIO, HA PACCTOSHHS JI0
5 kM.

Tonounbie 2azwpl VCTIONB3YIOT B KAYECTBE TPEIOIIETO TEIUIOHOCUTENS B OOJIBITUHCTBE CITy4acB
Ha MECTE WX MOJYYCHHS JUIsl HETIOCPEIACTBEHHOTO HArpeBaHWsi MAaTEPUAIIOB U W3JENUI, Ka4eCTBO
KOTOPBIX HE 3aBUCHUT OT 3arpsA3HEHHsI MPOJYKTaMH CTrOpaHwus. [IpeMMyIIecTBOM TOMOYHBIX Ta30B
SIBIISICTCST BO3MOXKHOCTD MX ITOJIYYSHHS HETIOCPEACTBEHHO Y alllapaToB, TEIJIOCHAOKEHHE KOTOPBIX
oHu obecrieunBaroT. [Ipu 3TOM oTHamaeT HEOOXOMMOCTh B TEIUIOTPACCE, IPOMEKYTOUHBIX TETLIO-
0OMEHHHMKAX, YMEHBIIIAETCS METATIOEMKOCTh TEIIOUCIIONB3YIONIero 0oopynoBanus. [IpumeHenne
TOTIOYHBIX T'a30B MO3BOJISIET JIOCTUYb JIFOOOTO MPAKTUIECKH HEOOXOIMMOTO YPOBHS TEMIIEPATYPhI H
TEM CaMbIM TIOBBICUTH TPOHM3BOJUTEIHHOCTD TEILUIO-TEXHOJIOTHIECKAX YCTaHOBOK. K HemocTaTkam
TOTIOYHBIX Ta30B CIIEAYeT OTHECTH MX HU3KYIO IJIOTHOCTh M TEIUIOEMKOCTh, HA3KHE 3HAYCHHS KO-
s duIreHTa TEIIO0TAaYl, CIOCOOHOCTh 3arpsA3HATh MOBEPXHOCTH TEIIOOOMEHA, I0Kapooriac-
HOCTb, TOKCHYHOCTb.

TI'opauuit 6030yx B TEXHOJIOTUHM TEKCTHIHFHOTO TPOHM3BOJICTBA UCTIOIB3YIOT JUIS CYIIKH Mate-
pHaJIOB, TJIe OH CIIY)KHUT JUIS JOCTaBKH TEIUIOTHI K MaTepHaly M yHOca ucmapuBiueiics Biaaru. K
MIPEUMYIIECTBAM TOPSUETO BO3/IyXa OTHOCSTCS €r0 HETOKCHYHOCTh M JIOCTYITHOCTb. B CBsI3M € 3TUM
OH, KaK MPaBWJIO, B KOHIIE IIMKJIa BEIOpAackIBaeTCs HEMOCPEACTBEHHO B atMochepy. HemocraTkamu
BO3/yXa KaK TETJIOHOCHUTEIS SIBIISTFOTCSI HU3KKE TUIOTHOCTD | Y/IEbHAS TEIUIOEMKOCTh, HU3KUE 3HA-
yeHus koddduimenrta rerwioornaun. [lepeuncieHHple HEAOCTATKH 3aTPYIHSIOT MPOLECC TETI000-
MEHa, a TaK)Ke OTPAaHNYMBAIOT PACCTOSHHE BO3MOXXHON TPAHCTIOPTUPOBKHU BO3/IyXa.

Boicokomemnepamypusie menionocumenu ViCTIONb3YIOT TOT/Ia, KOTJ]a TEMIIEPATypPHBIH ypo-
BEHB I10/IBOJIa TEIUIOTHI B TEIUIOMCIIONB3YIOIIEH YCTaHOBKE HE MOJXKET OBITh 00ECIIEYEH Iepeyrc-
JICHHBIMH BBIIIE TEIUIOHOCUTENSIMU. [IoBBIIIEHNE TeMIepaTyphl MPUMEHSIOT B T€X CIIydasx, KOTaa
HEOOXOIMMO YBEJIMYUTH CKOPOCTh MPOTEKAHHUS (PU3UKO-XMMHUYECKUX IMPOIECCOB B TEXHOJIOTHYE-
CKUX ammaparax. Ps mporieccoB 0e3 MCIOJIB30BaHUS TOBBIMICHHBIX TEMIIEPATyp MPOCTO HEBO3-
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MOXKHO OCYIIECTBUTH. [IprMepom Takoro mpoiiecca MOXKET CIYKUTh BbIIapUBAHHE BbICOKOKMIIS-
X pacTBopoB. B Tabn. 4.1 npuBeaeHbl HEKOTOPBIE XapaKTEPUCTUKHU HAaOOJIee 4acTO MCHOJIb3Yye-
MBIX BBICOKOTEMIIEPATYPHBIX TEINIOHOCUTENEH.

Tab6un. 4.1
XapaKkTepUCTHKH HEKOTOPBIX BBICOKOTEMIIEPATYPHBIX TEIIOHOCHTENEH
Temmneparypa, °C
T Xumuaeckas KUTICHUS TIPH
CIJIOHOCHUTEIb
dbopmyna OTBEPACHUS aTMochepHOM
JaBJICHUU
MuHnepanpHbIe Maciia - 0-15 215
Hadramn Cio Hs 80,2 218
Judennn CoH1o 69,5 255
JudeHmIoBsli dhu (C10 Hg) Oz 27 259
26,5% nmudennna u
Hedenunosas cmech (BOT) 73,3% nudennnoBoro 12,3 258
adupa
['munepu C3Hs5(OH ) 3 -17,9 290
Kpemuuitoprannueckue coeam-
HEeHHUs (TeTpaKpe3nI-OKCUCHIICH (CH3Cs H40 ) 4 —(30...40) 440
W p. )
7% NaNOs
HutputHHTpaTHas cMech 40% NaNO, 143 Berre 550
53% KNO3
Harpwii Na 97,8 883

Bce BBICOKOTEMIIEpaTypHBIC TEIDIOHOCHUTEH B OOJBIICH WM MEHBIICH CTCTICHH TOKCHYHBI.
HekoTopeie U3 HUX, HAIPUMEDP TIUICPUH, HE SIBISTFOTCS TOKCUYHBIMU TP KOMHATHBIX TEMIIEPATY-
pax, HO IIPH TOBBIIIICHHON TEMIIEpaType pa3jaraloTcs Ha TOKCHYHBIC COSAMHCHHUS. Vcmonbp3oBanme
BBICOKOTEMITEPATYPHBIX TEIJIOHOCUTEIICH MPEAbABISACT MOBBIIICHHBIC TPEOOBAHUS K TEPMETHIHO-
CTH TCIUIOOOMEHHOM armaparypel, TpyOOTIPOBOIOB, apMaTyphl, HAJIGKHOCTH YILIOTHUTEIBLHBIX YCT-
POWCTB.

[Ipy KOHCTPYMpPOBAaHWM M pacdyeTe TEINIOOOMEHHOTrO ammapara BO3HHKACT HEO0OXOIUMOCTh
BBIOOpa CKOPOCTH JBW)KCHHS TEIUIOHOCHTEJICH B JIEMEHTaX KOHCTPYKIHH. [IoBBIIIEHHE CKOPOCTH
TEIJIOHOCHUTEJIS IPUBOJANT K YBEIIMUSCHUIO HHTCHCUBHOCTH TEIUIOOOMEHA, HO BBI3BIBACT U MOBBIIIC-
HUE THAPABIMYECKUX MOTEPh. PeKOMEHyeMble 3HAUYCHUSI CKOPOCTH Pa3INYHBbIX TEIUIOHOCHTEICH,
MOJIyYCHHBIC Ha OCHOBE OTIBITA KOHCTPYHPOBAHUS M IKCILTyaTaIlldU TEIUIOOOMEHHBIX aIlapaTos,
IaHsl B Ta0II1. 4.2.

Tabm. 4.2
PexoMentyemMbie 3HAYCHUSI CKOPOCTH HEKOTOPBIX TEIIIOHOCHTENEH
TemoHOCHTENb CxopocThb, M/c TemoHOCHTENb CxopocThb, M/c
MaJtoBsI3KHe KHJIKOCTH 0,5-3 I'asel mon maBienueM (10 o 15-20
(Bosia, OEH3MH, KEPOCHH) necsitkoB MIla)
Bsiskue sxuakoctu (Macna, 0,2-1 HacwImenHsIil BoAsSHON Tap 30-50
pacTBOPHI COJICH)
3anbUIeHHbIE Ta3bl IPU aT- 6-10 [leperpetslit BosiHOM map 30-75
Moc(hepHOM JTaBICHUHN
He3zanbuiennble rassl npu 12-16
aTMOC(hEepHOM TaBJICHUH
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4.4. TpancnopTUpOBaHue YIEKTPUIECKOIl IHEPruu

[lepenaya >NMEKTPOIHEPTHH OT TPEANIPHUITHN, BHIPAOATHIBAIOIINX DJIEKTPOIHEPTHIO, HETO-
CPEICTBEHHBIM MOTPEOUTENIIM OCYIIECTBIIIETCS C NOMOWb DNEKMPUYECKUX cemell, NpeoCcmassio-
wux coboil cooKynHocms noocmanyuil (No8bICUMENbHBIX U NOHUSUMENbHBIX), PACAPEOEIUMENIbHbIX
YCMPOUCME U COCOUHSIOWUX UX DNeKMPUHeCcKUX TuHull (6030YWHBIX UU KAOETbHBIX), PAZMEUJeHHBIX
Ha meppumopuu paoHa, HaceleHHo20 NYHKmMA, nompeoumeins 31eKmpuieckol SHepauu.

K ocnosenomy obopyooeanuio, npousBojsuieMy U pacrupeaensonemMy 3JIeKTPOdHEPruLo, oT-
HOCSTCSI:

— CHHXPOHHBIE T€HEPATOPHI, BhpadaTheiBaromne dekTposuepruio (Ha TOC — typboreHeparo-
pa1);

— cOOpHBIE IWHBI, TPUHUMAIOIINE AIEKTPOIHEPTHUIO OT TEHEPATOPOB M PACIIPEIEIISIONINE e
MOTPEOUTEISIM;

— KOMMYTAIIMOHHBIE alapaThl-BBIKIIOYATEIH, BKIIOYAIONIME U OTKIIOYAIONIUE I B HOP-
MaJIBHBIX W aBaApUIHBIX YCIOBHSX, H Pa3beIUHUTEIH, CHUMAIOIINE HAMPSDKEHUSI ¢ 00eCTOUCHHBIX
9acTell IMEKTPOYCTAaHOBOK M CO3JIAIOIINE BUAUMBINA Pa3phIB LIEIH;

— JJIEKTPOTPUEMHHUKN COOCTBEHHBIX HYXJ (HACOCHI, BEHTHJISTOPHI, aBAPHUUHOE DIICKTPHYC-
CKO€ OCBEILICHUE H T 11.).

BcnomorarensHoe 00opynoBaHue IMpeaHa3HAuYSHO /ISl BBITIOJIHEHUS (DYHKIMH W3MEpEHUs,
CUTHAJIM3ALIMH, 3aIUTHl U ABTOMATHKH U T. 1.

Duepzemuueckan cucmema (SHEProcUCTeMa) COCTOUT U3 AIICKTPUUCCKUX CTAHIIHM, HICKTPH-
YEeCKUX CeTel M MOTpeOUTEeNeil 3eKTPOIHEPIur, COETMHEHHBIX MEXy cO00M U CBsI3aHHBIX OOII-
HOCTBIO PEKMMa B HENPEPHIBHOM TPOIIECCE MPOU3BOJICTBA, PACIIPEICIICHHS W IMOTPEOICHHS K-
TPUUYECKOW ¥ TETUIOBOM PHEPTUU TIPH OOIIEM YIIPABICHUN 3TUM PEKHMOM.

DeKTpo3HepreTudeckas (JIEKTpUIECcKas) CUCTEMa — 3TO COBOKYITHOCTh 3JICKTPHYESCKUX Yac-
TEU IEKTPOCTAHIINH, STEKTPUICCKUX CETEN U MOTPEOUTENCH IIEKTPOIHEPTHH, CBI3AHHBIX OOIIHO-
CTBIO PEKUMa U HENPEPHIBHOCTHIO MPOIecca TIPOU3BOJICTBA, PACTIPEICICHUS U TIOTPEOJICHHS dIIeK-
TPOSHEPIrUuu. DIIEKTpUUYECKas CHCTEMa — YacTh SHEPrOCHCTEMBI, 32 MCKIIFOUYCHUEM TEIUIOBBIX CETeH
Y TEIUIOBBIX TOTPEOUTENEH. DIIEKTPHUYECKasi CETh — COBOKYITHOCTh 3JIEKTPOYCTAHOBOK JIJISl pacmpe-
JETICHUST DJIEKTPUIECKON DHEPTuH, COCTOSIIAs W3 TOACTAHINH, paclpeleIMTeNIbHBIX YCTPOMCTB,
BO3/YIIHBIX M KaOEIBHBIX JIMHUH 2IeKTporepenadu. 110 aekTpudeckoii ceT oCcyniecTBIsIeTCs pac-
[pe/IeieHUe AIEKTPOIHEPTHU OT AISKTPOCTAHIU K moTpeduTessiM. JInuus snexTponepenadn (Bo3-
AyIIHAs WM KaOelbHas) — AJICKTPUYSCKas JIMHUS, BBIXOSINAS 32 MPEACIbl AICKTPOCTAHIIUH HIIH
MIOJICTAHIIMY ¥ TIpeTHa3HAUCHHAS VIS TIepeIavyr AIEKTPHUECKOW SHEPTHH Ha PACCTOSIHUE.

B Hamieil crpaHe MPUMEHSIOTCS CTaHAApTHbIE HOMUHAIBHBIC (Mexayha3Hbie) HAPSIKCHHS
Tpexdaznoro Toka gactoroit 50 I'y B muanasone 6-750 kB, a tawke Hanpsokenus 0,66; 0,38 kB.
Jyis reHepaTopa NPUMEHSIOT HOMHUHAIIbHBIC HanpsbkeHus 3-21 kB.

[lepenaya 31eKTPOIHEPTUU OT AIIEKTPOCTAHIUH 110 JIMHUSAM DJICKTPOIIEPEIaun OCYIIECTBIISCT-
cs ipu HanpspkeHnn 110-750 kB. T. e. 3HaYMTENBHO MPEBBIIAIONINX HANPHKEHUE TeHEpaTOPOB.
Onekmpuueckue noocmanHyuu TPUMEHSIOTCS UIsl peoOpa3oBaHUs 3JIEKTPOIHEPrUd OJHOIO Ha-
MPSDKEHUS B AJIEKTPOIHEPTHIO PYTOTO HAMPSDKEHHsI. DJIEKTpUYecKast TOICTAHIUS — 3TO JJIEKTPO-
YCTaHOBKA, MpeJHAa3HaYeHHAs ISl MpeoOpa3oBaHUsl W PACIPENEICHUS JIEKTPHUUECKON SHEPTHH.
Omna cocTouT U3 TpanchopMaTopoB, COOPHBIX IMIMH U KOMMYTAIIHOHHBIX aIlllapaToB, a TAKKE BCIIO-
MOTaTeIbHOr0 O00OPYNOBAaHUSA — YCTPOMCTB pelelHOM 3allUThl U aBTOMAaTHKH, U3MEPUTENBHBIX
npubopoB. [loacranmms npeaHa3HadeHa JUIsl CBSA3U ONEPATOPOB M MOTPEOUTENECH ¢ TMHUSIMU DJICK-
TpoIepe ayn.

Knaccudukanus srexmpuyeckux cemeil MOXKET OCYHIECTBISITHCS MO POAY TOKA, HOMHUHAIIb-
HOMY HaNpPsDKEHHIO, BBITIOJHAEMBIM (YHKIHUSAM, XapaKTepy MOTPeOUTeNs, KOHPHUTYpallUuu CXEMbI
cetd U T. A. [1o poay Toka pa3In4aroTCcsi CETH MEPEMEHHOTO M TIOCTOSHHOTO TOKA: TT0 HANPSKCHUIO
— cBepxBbICOKOTO (U0, > 330 kB), Boicokoro (U,,, = 3 ... 220 kB), auskoro (U,,, < 1 kB) Hamps-
xeHus. [1o koHpHUTypaluu cXeMbl CeTH ACTATCS Ha 3aMKHYTHIE H PA30MKHYTEIE.

[To BeIMOMHSEMBIM (QYHKIHSAM Pa3IAYaOTCS CHCTEMOOOpa3yoIie, MATAIONINE U pacipeie-
mutenbHble cetH. CucreMmooOpasyromue cetn HanpspkeHneM 330-1150 kB ocymiecTBisiior QyHK-
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uun  GopMHupoBaHUS OOBEIUHEHHBIX AHEPrOCUCTEM, BKJIIOYAIOIIUX MOIIHBIE 3JIEKTPOCTAHIUH,
ofOecnieunBarOT UX (PYHKIMOHUPOBAHUE KAK €IMHOTO OOBEKTA YIPaBJICHUS U OJHOBPEMEHHO Iepe-
Jlauy AJIEKTPOIHEPIHH OT MOIIHBIX IEKTPOCTaHIUNU. OHU K€ OCYIIECTBISIOT CUCTEMHBIE CBSI3H, T.
€. CBSA3M MEXIY dHEpProcUCTeMaMH OuYeHb O0JbLION /UIMHBI. OCHOBHBIMU CHCTEMOOOPA3YIOIIUMU
anekrpudeckumu cetssmu OymyT cetu 330 kB, a pacnpenenurensapiMu — 0,4-110 B.

[TuTaroniye TMHUK NpeJHA3HAUYEHBI Ul MIEpeAay MEKTPOIHEPIUH OT MOJCTAHIIMA CUCTEMO-
oOpasytomeii cetrt U yactuaHo oT muH 110-120 kB anekTpocTaHmii IEHTpaM IMUTaHUS pacTpee-
JINTEIBHBIX CETEN — PalOHHBIM MOJICTAHIIHSM.

Pacnpeoenumenvuas cemv npeaHazHaueHa s MEpeAaydl dJIEKTPOIHEPrUM Ha HEOOJIbLINE
paccTOsiHUS OT IIMH HU3LIEr0 HANpPSsDKEHUS PAaHOHHBIX MOACTAHLUUNA K MPOMBIIIJIEHHBIM, FOPO/JI-
CKUM;, CEJIbCKUM TOTPEOUTEISIM.

Bo3aymabie nmuaun 3ekrponepenaun (BJI) mpeanasHaueHsl Ui nepenadd 3JIEKTPOIHEPTUH
Ha paccTOSHUU 1O MpoBogaM. OCHOBHBIMHM KOHCTPYKTUBHBIMU 35ieMeHTamu BJI siBisitoTcst mpoBoaa
JUISL TIEPEIad | JIEKTPOIHEPTUH, TPOCHI JUIsl 31U Tl BJI OT rp0o30BBIX NEpEeHAPSKEHNH, OTIOPBI IS
MO/JIEP>KUBAHUSA [TPOBOJOB U TPOCOB HA OMPEEIIEHHON BHICOTE, U30JISITOPHI JIsl M30JIALIUU TPOBOIA
ONOpbl M JIMHEHHON apMaTypsl, ¢ MOMOIIbIO KOTOPOH MPOBOJA 3aKPEIUIAIOTCA Na M30JIATOpax, a
U30JISITOPBI — HA OIIOpax.

Haubonee pacripocrpaHeHHBIMU IIPOBOIaMU SIBJISIOTCS aJJIOMUHUEBBIE, CTajle-aJlOMUHEBBIE, a
TaKKe U3 CINIaBOB amtoMuHuUsA. CuioBble KaOenu COCTOSIT U3 OJHOM WM HECKOJBKUX TOKOIIPOBO-
JSIIINUX KWJI, OTAEICHHBIX APYT OT JIpyra M OT 3eMiu u3oJianued. TokonmpoBoAsIIne KUJbl - U3
ATFOMHHUS OJTHOTIPOBOJIOYHBIC (CeueHneM 10 16 MM) M MHOTOTIpOBOJIoUHbIe. Kabenb ¢ MeaHbIMU
KUJIaMU IPUMEHSIETCS BO B3PhIBOOTACHBIX MOMEIIECHUSX.

W3onsiiyst BBIMOTHSAETCA U3 CHICHMATBHOM, MPONMUTAHHOW MHUHEPAIBHBIM MacjoM, KaOeTbHOU
Oymaru, HakJIaJpIBa€MON B BUJIE JIET HA TOKOIIPOBOJSIINE KUJIbI, @ TAKXKE MOXKET ObITh PE3UHOBOM
WM TOJIMATUIIEHOBOU. 3alUTHBIE 000JI0UKH, HAKIIAIbIBa€Mble MIOBEPX U30JIALUU JUISl IPEeloOXpaHe-
HUS €€ OT BJIar'd ¥ BO3/yXa, ObIBAIOT CBUHIIOBBIMH, aJIFOMUHUEBBIMU WM TOJIUBUHUIXJIOPUIHBIMHU.
Jljig 3aIUThl OT MEXaHUYECKUX MMOBPEXJICHUH MPELycCMOTpeHa OpOHS U3 CTaJlbHBIX JIEHT WU MPO-
BOJIOK. Mex 1y 000J104KOi 1 OpOoHEH - BHYTpEHHNE U BHEITHHE 3alUTHBIE MIOKPOBbI. BHyTpeHHuU
3aIUTHBIA TOKPOB (ITOIyIIKA O OpOHEH) - JHKYTOBast MPOCIOHKA U3 XJIOMIaTOOyMaKHOU MPOIIH-
TaHHOM HPsHKU WK U3 KabelbHOU cynb(aTHol Oymaru. Hapy»KHbIH 3alIUTHBIN TOKPOB - U3 UKYTA,
MOKPBITOTO AaHTUKOPPO3UOHHBIM COCTABOM.

Ilomepu 6 3nekmpuueckoin cemu.

[lepenauy >7€KTPOIHEPTUU MOMKHO OCYILECTBISATH NPU HAIMPSKEHUH, BhIPAOATHIBAEMOM HC-
TOYHHUKOM, COIJIACOBAaHHBIM C MOTPEOHUTENEM, UM U3MEHSISI HANIPSLKEHUE B JIMHUM AJIEKTponepea-
yu (JIDII) ¢ momomrsio Tpancdopmaropos (puc. 4.6).

PaccmoTpuM 00a citydas mepepayd AJIEKTPOSHEPruM, IoJjaras, 4To ToJe3Has Harpyska P,
00yCJIOBJICHHAs] COTIPOTUBIIEHHEM MOTpedutenss R, ocTaeTcsi MOCTOSHHON M TEepesaeTcs: Mpu Co-
MpoTUBJIIEeHUM 1ienu R = const.

a 6
Uy Uz

l
RH RH
iz g

R R

Puc. 4.6. Cucmema nepedauu snekmposnepauu 6e3 nosviuieHus Hanpsicenus (@) u ¢ nogvluueHuem
Hanpsicenus (0) 6 IuHuY d1ekmponepedadu
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B ocHoBe ananu3za nexat 3akoH Oma u Gpopmynia 11 pacueTa MOIIHOCTH y4acTKa IeTH:
I=U/R 4.9
P=IU (4.5
[Ipu mpUHATHIX TOMYIMIEHUSX MTOJIE3HAs MOIITHOCTH, TIEpeiaBaeMasi HCTOYHHUKOM MOTPEOUTEITIO
B 00eux cxemax, paBHa
P=l,U, (4.6)
P=1,U> (4.7)
IJIe MHACKCHI 1 ¥ 2 COOTBETCTBEHHO OTHOCSTCS K cXeMaM a 1 0 Ha puc. 4.6.
[Torepu sHeprum B 006enux cxemax, HaIIPOTHUB, PA3TUYAIOTCS

P"=I’R (4.8)
P'=I2R (4.9)
OTHOCHTENbHAS BEIMYMHA [TOTEPh
P"/P=1/RINZR=17/1? (4.10
Otkyna
P"/R=(P/U,)*/(P/U,)* =U2/U?} (4.11)

TakuM oOpa3zom, IOTepU IpH Mepeaaye IEKTPOIHEPrur 0OpaTHO MPONOPLUOHATIBHBI KBAJI-
paty HanpspkeHus. [1o 3ToW IpuYMHE B JIMHUAX JIEKTPOIEpeaun UCIOIb3YIOTCS BHICOKUE HAIpPS-
KEeHUS, KOTOpbIe B HacTosiee Bpems gocturarot 750-1150 kB. Dto mo3Bossier 6e3 CylecTBeHHbBIX
MOTEPh MepeiaBaTh AEKTPOIHEPIHIO Ha OOJIBLINE PACCTOSIHUS 110 TPOBOAAM HEOOJBIIOIO CEYEHHUS,
YTO TaKXKe MPHUBOJUT K KOCBEHHOM JKOHOMHHU SHEPIMM 3a CUET CHUKEHHUS MaTepUaloeMKOCTH
JIDIL.

Hanuuue tpancopmaTopoB B MepeAaroiuX U paclpeaeauTeNbHbIX CUCTEMaX MEPEMEHHOTO
TOKa MPUBOAUT K BOSHUKHOBEHUIO JOMOJHUTEIHHOIO UHIYKTUBHOTO COMPOTHUBIICHUS X| U JIOHOJI-
HUTEJIBHBIM TIOTEPSIM 3a CYET peakTHBHOU MoluHoCcTH Q (puc. 4.7).

[Tapa3uTHyO peaKTUBHYIO MOILITHOCTh MOKHO YMEHBIIUTh, [TOCJIEJOBATEILHO BKIFOUMB B LIETb
€MKOCTHOE CONpOTHBJIEHHE Xc B BUE OaTapen KOHAEHCATOPOB. DTO ClIEAyeT U3 BEKTOPHOTO Xa-
pakTepa paccMarpuBaeMbix mapameTpoB (puc. 4.7). TTontas MOIHOCTH S3aBUCUT OT KO3 duIineH-
Ta (KoCHHYca yrJia (), MOKa3bIBAIOIIETO CTEIICHD 3ala3bIBaHKs TOKA OT HAPSHKCHUS:

P . _P_R
S=——, Ccosj =—=—.
cos S &

[ToTpebutensiMu peakTUBHOW MOIIHOCTU Hapsly C aKTUBHOMI Kpome TpaHC(HOpMaTOpOB SIB-
JISIOTCS DJIEKTPOJIBUTaTENH, CBApOYHbIE amapaTbl, HHAYKIMOHHbBIE 3JIEKTpOIedH, (HIroopecueHT-
HbI€ JIAMIIbI U APYrO€ AMEKTPOTEXHUUECKOE 000PYIOBaHHUE.

Cocrasisitonias peakTUBHOM MOIIIHOCTH BCErJa MPHUCYTCTBYET B ILEMSIX NEPEMEHHOIO TOKa,
coJIepKalluX KaTyIIKU Uil oOMoTkH, 3a cueT DJ]C camounaykuuu. Kak 1 B pacCMOTpEHHOM Ciy-
qae ¢ TpaHc(hopMaTopoM, €€ MO)KHO YMEHBIIUTh BBEICHUEM €MKOCTHOTO COTIPOTUBIICHHUS.

a 6 8 2

(4.12)

XL

R, Om

Q, BAP

XC
ik
R P. Bt

Puc. 4.7. Onpeodenenue noanoti mowHocmu u CONPOMUBTIEHUSL 8 Yenu NepemMenHo20 MoKda.
a - aneKmpuiecKkas yenv; 6 - 6eKMOpPHbIl Xapakmep nocied08ameibH020 COeOUHeHUsl COnpomueJie-
HULL; 8 - MPey20JIbHUK CONPOMUBNEHULL, 2 - MPeY2ONbHUK MOUWHOCIeEl
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IIpumep. DnexTpudeckas Ienb MEPEMEHHOTO TOKa COJCPIKHUT MOCIIEIOBATEIHHO BKIFOUCHHBIE
akTuBHOE cornpoTuBieHne R=80 Om u nHayKTHBHOE compoTtuBieHue X; = 100 Owm. [{ns komnenca-
[IUY PEAKTHBHOM MOIIIHOCTH B IIETIb JOOABJICHO €eMKOCTHOE COITPOTHBIICHHE

Xc =40 Om. Hanpspxenne B 1ienu octanioch 6e3 m3menenus u papao U=110 B.

Onpenenuth, HA KAKYIO BEIMYNHY U3MEHMIIACH IOTPEOIIsieMasi MOIIHOCTb.

Pemenne. ConpoTHBIIEHHE LIENH ¢ aKTUBHBIM M WHAYKTHBHBIM CONPOTHBICHHEM

Z, =/R*+ X2 =12810m

COHpOTI/IBJ'IeHI/Ie LCIKU C aKTUBHBIM, MHAYKTUBHBIM U EMKOCTHBIM COITPOTHBJICHUCM
2 2 2
= JR? +(XZ- X2) =100 Ou

[ToTpebnsiemast mosTHAS MOIITHOCTD:

. pa
COS;j R R

[lepBonavanbHas moTpedIsieMass MOIIHOCTE paBHa 242,1 BT, a mocie yCTaHOBKA €MKOCTHOTO
conportusieHus - 189 Br. Takum o06pazom, morpedisieMas MOITHOCTh YMEHbIIIIAch Ha 53,1 BT.

AKXTHBHasI, peaKTHBHAs U MOJIHAS MOIIHOCTHU CBSI3aHBI C COOTBETCTBYIOIIUMHE HANPSKCHUSIMU
Y TOKOM B 3JIEKTPUYECKOM LIETIH:

P=U,; Q=Ul;, S Ul

rae U, - aktuBHOE (00BIYHOE) MajieHue HanpshkeHus; U, -peakTHBHOE MaJICHUE HAIPSOKCHHUS,
U — noJsiHOe najieHue HanpsHKeHUs B LIETIH.

CHuxeHue NoTeph B JIMHUSX MEKTPONEpeIaud MOKET OBbITh TAK)KE JTOCTUTHYTO HCIIOJIb30BA-
HUEM MOCTOSIHHOTO TOKA MJIM CBEPXIPOBOAHUKOB. B nepBom citydae TpeOyroTcsi MollHbIe peodpa-
30BaTeNu HanpspKeHUs. ONbITHAS SKCILTyaTalys TaKUX JIMHUH MOKa3alia UX BBICOKYIO CTOMMOCTD H
HEPEHTa0EIbHOCTh N0 CPABHEHUIO C TPAJIMHUMOHHBIMU CHUCTEMaMH Mepefayu AIeKTpos3Hepruu. Bo
BTOPOM ciIy4ae 3KCIuTyaTalusi cBepXnpoBoHuka JIDII tpedyeT KpHOreHHbIX CUCTEM, YTO €lIe BbI-
111€ 110 CTOUMOCTH.

KOHTpOJIbeIe BOIIPOCHI

Haszoeume uzsecmuvie Bam kpumepuu 6b160pa mecma pacnonoxicenus d1eKmpoCcmanyuil.
Kaxk ocywecmensemces mpancnopm neghmu u negpmenpooykmog?
Kaxk ocywecmensemes mpancnopm yena?
Kaxk ocywecmensemces mpancnopm 2aza?
U3 Kakux 0CHOBHBIX 2NEeMEHMO8 COCIMOUM CUCeMAd MeNnI0CHAONCeHUA?
C nomowvio ue2o ocyuwecmsisiemcs mpaHcnopm meniomol?
Kakue mamepuanvl ucnonvsyromes 015 meniogou u3onsayuu mpyoonposooos?
Ilepeuucnume uzsecmuvie Bam cnocobwl npokiadku mpyoonpogooos?
Jlatime onpedenenue nouamuro <IIU-mpyoa».
10 Om uezo 3a6ucsm nomepu menna npu MpaHcNOPMUPOSKe Meniomvl?
11. Om uezo 3asucum auneiinviil KOIpduyuenm menionepeoayu yepe3 MHO2OCIOUHYIO CIEeHKY?
12. Kakue meponpusamus npumensom O1si YMEHbULEHUs NOMePb MEeNiomvl 8 OKPYICAIOUYIO
cpedy npu mpancnopmuposKe menioHOCUmes?
13. Jaiime onpeoenenue noHAMuUuIO <MenjioHOCUMenb».
14. Kakxumu mpebosanusmu 0onxceH 001a0amv UOeaIbHbll MENnIOHOCUmeNb U YeM OHU 00)-
C0BIeHbL?
15. Oxapaxmepu3syiime 600y u 600sHOU nap, KaK MenIOHOCUMENU.
16. [aiime xapaxmepucmuky 2opaiemy 6030yX)y U MONOYHbIM 2A3aM, KAK MeNJIOHOCUMESM.
17. [{ns ueco ucnonv3ytomes blcokomemMnepamypHvie menioHoCUumenu?
18. Kaxoe obopyoosanue npoussoosujee u pacnpeoensiouee siekmposnepauto Bamv uzeecmno?
19. Onpeoenume nonsmue «31eKMpuYecKas cemv.
20. Kak onpedenums enruduny nomepsb npu nepeoaie 31eKmposHepeuu?

CoNooU~wWNE
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BJIOK 5
HEHBI U TAPU®bI HA DHEPI'OPECYPCBI. HEHOBOE U TAPU®HOE
PEI'YJIMPOBAHUE. HOPMUPOBAHUE SHEPI'OITIOTPEBJIEHUS.
INOTEHIUAJI SJHEPT'OCBEPEXXEHUSA

5.1. IlonsiTne Tapudga. Ucropust rapudoodpasoBanus Ha sHepronocureu Pb

KiroueBbIM 3B€HOM B SKOHOMHUYECKOM MEXaHU3ME CTUMYJIUPOBAHMS SHEProcOepeKeHus sB-
nsercst cucreMa TapudoB Ha 3HeproHocutenu. O0uwit npuHIun Tapudoodpa3oBaHUs B YCIOBUIX
peryinupyeMon pbIHOYHOW 3KOHOMHUKHU 3aKJII0YAeTCs B COOTBETCTBUM TapU(POB HA 3HEPTOHOCUTENN
W TICH Ha TOIUIMBO JUIsl BCEX KaTeropuii morpedureeil (poMbIIUIEHHOCTh, TPAHCIIOPT, SHEPreTHKA,
CeTICKOE X035HCTBO, KOMMYHAJIbHO-OBITOBOM CEKTOP) (PaKTUUECKUM 3aTpaTaM Ha MPOM3BOJICTBO H
TPaHCHOPT BCeX BUIOB 3HeproHocureneil. C oAHON CTOPOHBI, cucTeMa Tapu(oB CIYKUT BaXKHBIM
3JIEMEHTOM CHUCTEMBI YIIPaBJICHUS SHEProcOepereHUEM, ¢ Ipyrol — CpeJICTBOM IOCyIapCTBEHHOTO
peryiIupoBaHus B3aMMOOTHOIIEHUH MOCTABIIMKOB U NOTPEOUTENEH SHEPTUH [Tl peann3aliii SHep-
TFE€TUYECKOM MOJIUTUKH.

Tepmun «wmapughvr» TpoucxoauT OT apadbckoro «rapud», 4yTo MepeBOAUTCS Kak «0003Haye-
HUE», «OIPEJEIIEHNE» U 03Ha4YaeT CUCTEMY CTaBOK, 10 KOTOPHIM B3UMAaeTCs IJiaTa 3a yCIyrd Mpo-
M3BOJICTBEHHOTO U MOTPEOUTENBCKOrO0 Ha3HAYEHUsI KaK 3a MPOJIYKIUIO, KOTOpas OTHOCUTCS K 0CO-
60ro pojia NOTPeOUTENHCKONM CTOMMOCTH, IOCTABIIIEMOM TPYIOM, OKa3bIBAIOIIUM YCIYT'y HE TOJIKO
B BEILIECTBEHHOU Qopme, HO TIpesx]ie Bcero B popme nesTenbHocTH. Tapudel, B TOM 4yucie Ha AJIeK-
TPUUECKYIO U TEIJIOBYIO SHEPI'UI0, BOAY, I'a3, SIBJSIOTCS Pa3HOBUAHOCTHIO MOHOIIOIBHOM LIEHBI, OT-
JMYAI0TCA OT 1[€H Ha BELECTBEHHYIO MTPOIYKIIMI0 OTHOCUTENILHO OO0JIbIlIEeN YCTOMUHNBOCTRIO U OoJiee
CIIOXKHBIM U PEpPeHIUPOBAHUEM CTAaBOK, B OOJbIIEH CTENEHH MOJBEP>KEHBI rOCY/IapCTBEHHOMY
perynupoBanuto. Tapudsbl, Kak U LEHbI, HPEACTABISAIOT COO0M JEHEKHOE BHIPAKEHNE CTOUMOCTH U
MPOJYKIIMU U MPU3BaHbl BO3MEIIATh CYMMY BCEX 3aTpaT MPEANpUATHS HAa MPOU3BOJICTBO U Ipoia-
Ky MPOJYKINH, oOecrieunBasi IpUObLIb.

B CCCP B gomepectpoedHble BpeMeHa, B AMOXY JACIIEBBIX SHEPTOPECYPCOB M OE3YCIOBHOM
MOHOIIOJIMM UX MOCTABIIMKOB, IPUMEHSUINCh BECbMA MPUMUTUBHBIE Tapu(bl, HE OTpaXkaBlIue (hak-
TUYECKUX 3aTpaT Ha MPOU3BOJICTBO U JIOCTABKY SHEPrOPeCypcoB, HE CTUMYIMPOBABIINE HU TPOU3-
BOJUTENEH, HU noTpeduTenel K ux 3¢ dekTuBHOMY Hcnosb3oBanuio. Jlons 3arpat Ha TOP B cebe-
CTOMMOCTH IPOIYKIUHU [TPOMBIIUICHHOTO MPOMU3BOICTBA (IHEPreTHUecKasi COCTABIISIONIAs) COCTAB-
asna 5-7% u Janeko He oTpaalla MX JeMCTBUTENbHYIO CTOMMOCTh. Hu3kas muara HaceneHus 3a
KOMMYHAJIbHBIE YCIYTH 00eCIeunBaiach 3HAYUTEILHBIMI HEOOOCHOBAHHBIMU JTOTAIIUSIMH M3 TOCY-
napcTBeHHOro Oropkera. Takum oOpas3om, naelicTBOBaBlIas cucteéma TapudoB crocoOcTBOBaia
JHEPro3aTpPaTHOMY XapaKTepy IKOHOMHUKH. DkoHoMmueckuid kpusnuc 90-x rr. B crpanax CHI', BbI-
3BaHHBIA pa3pbhIBOM MPOU3BOJICTBEHHBIX CBSI3€M MEXIy OBIBIIMMH pPECHyOIMKaMu, U3MEHEHHEM
COLIMANILHO-?KOHOMHUYECKUX OTHOUIEHUM B HUX, MPUBEN K DHEPreTUYECKOMY KPHU3HUCY, OJITHUM U3
MIPU3HAKOB KOTOPOTO SIBJIIETCS OTCYTCTBHE CHUCTEMBI Tapu(OB, OTBEUaAIOLIEH CTA0MIHLHOMY pa3BU-
THIO U IPOrPECCY SKOHOMUKHU.

B benapycu 1ieHsl Ha SHEpProHOCUTENU pe3ko Bo3pociu. Ciaoxuinach NOpoYHas HpaKkTUKa Ie-
PEKPECTHOTO CYOCHIMPOBAHUS Ha OIUIATY 3a SHEPTOHOCUTENH, KOTOpasi HE CTUMYJIUpPYET NOTpeOu-
Tene K 3((HEeKTUBHOMY PHEProucnosb3oBaHuio. CyTh c€ COCTOMT B TOM, YTO IPOMBIIUIEHHbIE
MPENNPUATHS IIPU OIUIaTE 3@ SHEPIHIO BBIHYKJIEHbI TIOKPHIBATh JbIOTHI, IPEIOCTABIICHHbIE HACENE-
HUIO U CEJIbCKOMY XO351CTBY.

BonbIIMHCTBO CTpaH MHpa yCTaHABIMBAIOT COOTHOIIEHHE Tapu(pOB Ha PHEPrUI0 Ui IPO-
MBIIUICHHOCTH U HacesieHus B mpenenax 1 : (1,6-2,7), 1. e. tapud mis Hacenenus B 1,8-2,7 pasa
BBIIIIE CPEHEr0 Tapuda IPOMBILUIEHHbIX MOTpeduTeneld. B Hamiell pecryOnnke mpOMBIIIEHHOCTb
rratuT 3a 1 kBreu snexrposneprun npumepHo B 3,5 pasza 00JbIIe KOMMYHAIIBHO-OBITOBOTO CEKTO-
pa. Takas mpakTHKa NEPEKPECTHOTO CyOCHAMPOBAHUS MPHUBOJIUT K KOMIUIEKCY HETaTUBHBIX IO-
CJIEJICTBHIA:

— yBeJIMYEHHE C€0ECTOMMOCTH MPOMBIIIIEHHOW NPOAYKLUU HA CYMMY CKPBITHIX TOTallMi Ha-
CEJICHUIO 00YCIIOBIMBAET YBEIMUEHUE IICHBI 32 TOBAPHI, MOTPEOIIIEMbIE HACETICHUEM;
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— JIbTOTHBIE Tapu(bl HE CIIOCOOCTBYIOT PallMOHAIBHOMY 3HEPrOCOEPEKEHUIO0 U MPUBOJAT K
PacTOYUTEIILHOMY IOTPEOJICHUIO AIEKTPOIHEPIHH;

— MOBBILIEHNE CE0ECTOMMOCTH IMPOMBIIUIEHHBIX TOBAPOB MPUBOAUT K MOTEPE IIEHOBOM KOH-
KYPEHTOCIIOCOOHOCTH O€JI0PYCCKUX TOBAPOB Ha BHELIHEM PBIHKE;

— yBenuueHue TapudoB Ui TPOMBILUICHHBIX MPEINPHUITHI COKpallaeT J0XOJHYK 4YacTb
Oro/KeTa, MOCKOJIbKY YMEHbIIIAETCSl OCHOBHAS YaCTh HAJIOT000JI0KEHUS IPEAIPUITUN - TPUOBLIb.

B pe3ynbrare HaceneHue He 3aMHTEPECOBAHO B y4eT€ M YMEHBLUICHHH PAacXoja SHEPrOHOCH-
teneil. HeobocHOBaHHO BbICOKME Tapu(bl Ha SHEPTOHOCUTEIM JUISl MPOMBIILIEHHONW TPYIIIbI I10-
TpeduTeneil NpUBOJIAT K TOMY, YTO MHOTHE U3 HUX CO3JAI0T aJIbTEPHATUBHbIE aBTOHOMHBIE HCTOY-
HUKU DHEPIUH, YXOJ OT MEPEKPECTHOTO CYOCUIMPOBaHUS. Y CYTIyOIseTcsl MOJ0KEHNE YaCTH MPo-
MBIIICHHBIX NOTPEOUTENEH, UCIOIb3YIOIKUX SHEPTUIO OT LIEHTPAIM30BaHHBIX MCTOYHUKOB. YBe-
JMYUBACTCS JOJIS pacX0I0B Ha TEIUIO B C€0ECTOMMOCTH NIPOU3BOAMMOM UMU IPOAYKIIMH, TA/IAET €€
KOHKYPEHTOCIIOCOOHOCTh NMPHU YBETUYEHUHU LIEHBI.

5.2. Buabl cuctembl Tapug0B HA 3JIEKTPOIHEPTUIO

OCHOBHBIMU BUJAMH CUCTEMBI TApU(POB HA AIIEKTPOIHEPTUIO SBIISIOTCS:

— OJTHOCTABOYHBIN Tapu@ Mo CYETUUKY DIEKTPOIHEPTUH;

— JIByXCTaBOYHBIW Tapu( ¢ OCHOBHOW CTaBKOM 3a MOUIHOCTh IPUCOEANHEHHBIX JIEKTPOIPH-
€MHHUKOB;

— IBYXCTaBOYHBIN TapH( ¢ OIIIATON MaKCUMAIIbHOW Harpy3KH;

— JABYXCTAaBOYHBIN Tapu(. C OCHOBHOW CTaBKOW 32 MOIIHOCTb MOTPEOUTENIS, YIACTBYIOIIYIO B
MaKCHUMYME 3HEPTrOCUCTEMBI;

— OJTHOCTaBOYHBIN Tapu}, TUPPEepeHIMPOBAHHBIM IO BPEMEHH CYTOK, THSIM II€JICITH, CE30HAM
roja.

Oonocmagounsvlit mapug no cuemyuxy 3n1eKmpoInepeuu 1pelycMaTpUBaCT IUIATY TOJIBKO
3a AJIEKTPOIHEPTUIO B KUJIOBATT-4acax, YYTCHHYIO CUETUYMKOM. DTOT BHUJ Tapu(a IUPOKO HCIIOb-
3yeTcsl IPU pacyeTax ¢ HACEJIEHHUEM U IPYTMMH HEIPOMBILUIEHHBIMU MoTpedutensmu. [lotpedu-
T€Jb, HE MCHOJIb3YIOIHUM SHEPTUI0 B PacCMaTPUBAEMbI OTYETHBIM IEPHOJ, HE HECET PacXO/0B,
CBSI3aHHBIX C M3JEPKKaMHU 3HEProcHaOXarolINX OpraHu3aluii, KOTOpble O0ECIeYnBalOT MOJauy
AJIEKTPOIHEPTUH B 1000 MOMEHT BpeMeHu. Ilo stomy Tapudy croumocts 1 kBteu npu nrobom
KOJIMYECTBE MOTPEOIEHHON 3HEPTrUn OCTaéTcsl MOCTOsAHHOM. OnHako 3aTparsl Ha 1 kB1eu mpu yBe-
JMYCHUU TPOU3BOJICTBA (MOTPEOJICHHSI) SHEPTUU YMEHBIIAKOTCS U, CIICJ0BATEIbHO, JTOJDKHA CHHU-
&KaThCsl Tapu(Hasi cTaBKa Ha MOTPEOIIEMBbI KUJIOBATT-4ac. JTO YUUTHIBAETCS BBEJICHUEM CTYIICH-
qyaroro tapuda rno cy€TUUKYy.

[lo ogHocTaBouHOMY Tapudy Ha 3JIEKTPOIHEPTUIO C IJIATOW 3a OTIYHIEHHOE KOJIMYECTBO
SHEpPruM ¢ NOTPeOUTENs] B3UMAETCS IUIaTa 3a MOTPEOIEHHYIO 3JIEKTPOIHEPTHIO, YUITEHHYIO CUETUH-
KaMH, [0 HEKOTOPO# yCPeTHEHHON CTOMMOCTH IS AyieKTposHeprerndeckoit cuctemsl (32C). Tlo-
CKOJIbBKY MEpPCHEKTUBHBIE TI'0JIOBbIE MOTPEOTIEHUS 3JEKTPOIHEPTUU MPOTHOZUPYIOTCS JTOCTATOYHO
TOYHO, TO CyMMapHasl IjaTa 3a MOJb30BAHUE DIICKTPOIHEPTHEH MOKPHIBaET Bce pacxoasl D9C u
o0OecrieunBaeT MJIaHOBbIE HAKOIIJICHUS.

OpHOCTaBOYHBIN TapU(p CTUMYIUPYET MOTPEOUTENs] COKpAIlaTh HEMPOU3BOAUTEIBHBIN pac-
XOJ1 3JIEKTPOIHEPTUH, CO3/1aBaTh HanboJiee palluOHAIbHbIE CUCTEMBI 3JIEKTPOCHAOKEHUS U PEKHUMBI
paboThl SHEPronpuEMHUKOB, TaK KaK 3TO IMO3BOJIIET CHU3WUTH W3JIEPKKH JAHHOTO MPEeANpHUSTHS.
Opnako otcyrcTBHe Tu(depeHInalud CTOUMOCTH JIEKTPOIHEPTHH [0 BPEMEHU CYTOK HE CTHUMY-
JUPYET MOTPeOUTENs CHUKATh HArpy3Ky B Yachl MaKCHUMyMa U MOBBIIIATh B YaChl HOUHBIX MPOBa-
JIOB, T. €. HE CIIOCOOCTBYET BhIpaBHUBaHUIO rpaduka Harpy3ku I9C, a cieoBaTelbHO, U CHUXKE-
HUIO 3aTpaT Ha MIPOU3BOJICTBO JIEKTPOIHEPTHH.

Jleyxcmaeounwiit mapug ¢ 0CHOGHOU CMABKOU 3 MOUWIHOCHb RPUCOEOUHEHHBIX ITIEKMPO-
npuémnukoe npenycmarpupaeT miary (/1) 3a CyMMapHyH MOIIHOCTb MPUCOCAUHEHHBIX AJIEKTPO-
npuémHuKoB (P,) U miary 3a notpediaéHuyto anekrposnepruro (W), kBrey, yuréHHyr0 cuérynkamu:

II=aP,+ bW,
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rje a - wiara 3a 1 kBt (wim kBeA) npucoenuaénnoit Mmormnocty; b - miara 3a 1 kBreu moTpednaén-
HOU DJIEKTPOIHEPTHH.

Heob6xomumocTs nericTBust Takoro Tapuda oOyciioBiIeHa T€M, YTO YCTAaHOBJIEHHAS MOIIHOCTh
COBPEMEHHBIX KPYITHBIX MPOMBIIUICHHBIX MPEANPHUITANA COCTABISET COTHH M THICSYA METABOJIBT-
amnep. 3aTparhbl Ha IEKTPOOOOPYIOBaHUE U HA CUCTEMY IEKTPOCHAOKEHUS B Psjie ClydaeB mpe-
BormaeT 50 % crommoctu npeanpusTis. Ha coopykeHne cucteM 31eKTpOCHA0KEHUS PacXoayeTcs
3HAYUTENIbHOE KOJINYECTBO KaOeIbHOM MPOAYKIIMU U 000pYyI0BaHUSI.

OOmasi ycTaHOBJIEHHAs: MOIIHOCTh 3JIEKTPOOOOPYIOBaHUS B OTPACiAX MPOMBIILIEHHOCTH
MPEBBIIIAET YCTAHOBJICHHYIO MOIIHOCTD 3JIEKTPOCTAHIIMNA M C KaXKIBIM TOJ0M BO3pacTaer. JTo Ol-
penensercs: UPOKOW dEKTPUPUKAINCH TEXHOJIOTHUECKUX MPOIIECCOB, UCIIOIb30BAaHIEM HHINBU-
IOYaJIBHBIX AJIEKTPOIIPUBOAOB M 3JIEKTpoanmaparoB. /s parpioHan3aiui CUCTEM AJIEKTpOCHa0kKe-
HUSl U CHIDKCHHUS TOTEPh SHEPTHH B HUX NMPUHUMACTCS JEICHTPATM3AIMS paCIIpEeIeIeHuUs, TPaHC-
dbopmarmu, mpeodpa3oBaHUs U KOMMYTAIMA JIEKTPOIHEPTHH, KOTOPAsk OCYIIECTBIISETCS TIPUMEHE-
HUEM TITyOOKHX BBOJOB NMHUTAIOUINX JIMHUH, TTO3BOJISIFOIINX TPaHC(HOPMHUPOBATH U IPe0OPa30BhIBATH
SHEPTHI0 Ha pabouee HANpsHKCHHWE HEMOCPEICTBEHHO y ANIeKTponpuéMHnKa. [Ipu 3Ttom cokpara-
IOTCS CTyIeHu Tpanchopmarun. Pa3ykpyrHeHne MOJACTaHIMK YMEHbBIIAET TOKH, YTO, B CBOIO OYe-
penb, MPUBOIUT K CHIDKCHHIO MOTeph 3Hepruu. OMHAKO MEIEeHTpaIu3alys TpaHCPOpMalnu, KaKk
MIPAaBHJIO, IPUBOJIUT K BO3PACTAHUIO CYMMAapHOH MOIIHOCTH TPaHC(HOPMATOPOB, YCTAHOBJICHHBIX HA
MOJICTAHIIUSAX TITYOOKUX BBOJIOB, IO CPAaBHEHHIO C MOIIHOCTBIO TpaHC(HOPMATOpOB, HEOOXOAUMOM
MIPH EHTPATM30BAaHHOM TpaHCHOpMAIIHH.

KBt \-1/

Jleyxcmasounwviit mapug c onramoi makcu-
MAIbHOU Hacpy3Ku TpelycMaTpUBaeT IUIaTy Kak 3a
MaKCHUMAJIbHYIO Harpy3ky (Pmax, KBT) moTpedutens (oc-
HOBHAs CTaBKa), TaK M 3a MOTPEOJIEHHYIO DIICKTPOIHEP-
ruto (W, kBreu), yaréHHyI0 cYéTUnKaMHu;

Il =a Prax + BW,

rrie a - miara 3a 1 kBt MmakcumanbHON MOIIHOCTH;

b - rara 3a 1 kBT ® 4 35eKTpOIHEPTHUH.

Jlnst 0OBsICHEHUST CMBICIIa OCHOBHOW CTaBKU TapH-
¢da paccMoTpuM puc. 5.1, Ha KOTOPOM HaHBI CYTOYHBIE
rpaduKd HArpy3KH dHEProcucTeMbl (1) ¥ MUTAIOMIUXCS
— g T3 _’1 OT Hee KpyIHbIX noTpedutenei (2,3,4). Touka P, (xBT)
L——— 12 T a4 ompenenser MmakcumyM Harpysku O9C, a Touku Pi, Py,
P3 — MOIIHOCTH COOTBETCTBYIOIIMX MOTpeOUTENEH, yUa-
CTBYIOIIMX B MakCUMyMe, 3a KOTOpbIC B3UMAETCs IUIaTa
110 OCHOBHOM CTaBKe.

JIByxcTaBouHbIil Tapu(d C OCHOBHOW CTaBKOW 3a
MOIITHOCTh MOTPEOUTENS], YIACTBYIOUIYIO B MaKCUMyME JHEPrOCHCTEMBI, YUHTHIBACT HE BOOOIIE
MaKCUMAaJIbHYI0 MOIIHOCTh TIOTPEOHTENs, a 3asBJICHHYIO UM €IMHOBPEMEHHYIO MOIIHOCTH, y4acT-
Byromyi0 B MakcuMymMe DC — Ppyx.,

Paccmotpennsiit Tapud moxxker mpemycmarpuBath auddepeHnnpoBaHUe AOTOTHUTEITHHON
IJIaThl CO CHUKEHHON CTAaBKOM 3a 3HEPruio, NoTpeOIEHHYI0 B 4achl MUHUMANbHBIX Harpy3ok 290C
(0OBbIYHO B Yackl HOYHOTO MpoBaja rpaduka). B aToM citydae riaTa 3a 3JIEKTPOIHEPTUI0

Il =a Prax + (W'Wmin) b+ Whin by,
rae W - obuee notpebnenue snepruu; Wiin - 3Heprusi, notpedjieHHasi B 4aChl MUHUMAJIbHBIX Ha-
rpy3ok D9C; by - momosHUTENBHAS TUIATa 33 SHEPTUI0, MOTPEOIEHHYIO B YaChl MUHMMAJIbHBIX Ha-
rpy30k; by> by, — nomonHuTenpHas iata 3a sHEPrur0, NOTPEOIEHHYIO B TCUCHUE IPYTUX YaCOB CY-
TOK.

i

P

Puc. 5.1. Cymounvie epaguxu nacpys-
KU 9Hep2ocucmemyl U ee nompeoume-
neu

[Ipu Takom Tapude noTpeduTens cBoO0IeH B BbIOOpe HanboJiee palMoHaIbHON CXEMbI DJIeK-
TpOCHa6)KeHI/Ifl NpCaANpuATUd, 3aUHTCPECOBAH CHHUXKATh MOIIHOCTBH, YYAaCTBYIOIIYIO B MAaKCHUMYMC
33C (IOCKOJIBKY COOTBETCTBEHHO CHMIKAIOTCS €r0 3aTPaThl), © CTPEMHTCS COKpAIATh HEMPOU3BO-
JTUTENBHBIM PACX0]l AJICKTPOIHEPTHH. Y MEHBIIICHHE MaKCUMyMa HArpy3Kd U CMEICHHUE MOoTpedIie-
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HUS B JIPYI'yI0 4acThb rpaduka BbIpaBHUBAIOT TpapuK U, CIEI0BATEIIbHO, CHUKAIOT CTOUMOCTD BbI-
pabaThIBa€MOil AIEKTPOIHEPTHUH.

Oonocmagounsiii mapugh, ougppepenyuposannvlit no 6pemeHu cymokx, OHAM Heoelu, ce30-
Ham 200a, IpelyCMaTPUBAET CTaBKY TOJIKO 33 SHEPIHI0, YUTEHHYIO CUETUMKAMU, HO MPU Pa3HbIX
i depeHunpoBaHHbIX cTaBkax. OOBIUHO MpeIycMaTPUBAIOTCS TPU CTaBKU 3a SHEPrHUI0, MOTPEO-
JEHHYIO B Yachl yTpEeHHEro u BeuepHero makcumyma (Ds), B yacel momymnukoBoit Harpysku (Do) u
yackl HOYHOTO mpoBaia Harpysku (D), mpuuém bs™ by> by.

[Inara 3a 21eKTPO’HEPrUIO IPU IPUMEHEHUHU 3TOTO BUJa Tapuda

I7 = Wby + Whb, + Wbz = Wby + (W-Wl -W3) bo+W5 bs
rae Wi - sHeprus, noTpebsi€HHas B 4achl HOUHOTO npoBana rpaduka Harpysku 29C; Ws - sHeprus,
noTpebsi€HHas B Yachl MOJYNUKOBOM Harpy3ku;. Wa - sHeprusi, moTpebiieHHas B 4achl MaKCUMyMa
IDC;W=W;+ W, + W; - o0miee moTpedieHne SHEPTUH.

PaunonaneHoe ucnosb3oBanue TOP cTuMmynupyercs ycTaHOBIEHUEM CE30HHBIX LIEH Ha IPHU-
POJIHBII ra3 ¥ Ce30HHBIX TapuU(OB HA AIEKTPUUECKYIO U TEIJIOBYIO 3Hepruto. Tapudsl nuddepen-
LMPOBAHbI B 3aBUCUMOCTH OT BPEMEHHU CYTOK U AHEH Henenu. Hampumep, ¢ LeIbI0 CHUXKEHUS TH-
KOBBIX Harpy3oK B-JHEBHOE BpEMs yCTaHABIMBaIOTCs 0oJjiee HU3KUME HOPMBbI Tapuda Ha 3JIEKTpo-
SHEPTHUIO.

Cywecmeyem ougpghepenyuayus mapughoe na r1eKmpoIHepeurd 0is 20p00CK020 U Celb-
CK020 Hacenenus. Tax, Tapu(bl Ha JIEKTPUUECKYIO SHEPTHUIO JUIsl TOPOICKOIO HACETIEHUS, TPOKH-
BAIOILIETO B JIoMaX, 000PYJOBAaHHbBIX AJIEKTPOILIUTAMH, HUXKE MO CPABHEHUIO C Tapu(OM ISl BCETO
ropoJickoro Hacenenus. J{ns ceiabckoro HaceseHus Tapu¢ nuddepeHIpoBaH B 3aBUCUMOCTH OT
MecTa MPOKUBAHUSA: B TOPOJICKUX HACEIEHHBIX MYHKTAaX OH HECKOJIbKO BBIIIE, YEM B CEJIbCKHX Ha-
CEeJIEHHBIX MyHKTaxX. J{71s1 Bcex Apyrux notpedurenei OH OJMHAKOB.

5.3. Tapudbl Ha IPUPOAHBII r'a3 M TEMJIOBYIO YJHEPTHIO

Tapugh na npupoonsiii 2az, 0OTIyCKaeMbIii HACEIICHHUIO, ITPOKUBAIOIIEMY B KHUJIBIX JOMAX, T/I€
MIMEIOTCS KBAPTHPHBIE Ta30BbIe CYSTUNKH, YCTAHOBICH 3a 1 M° oTpeGisieMoro rasa. IIpu 5ToM oH
HIDKE B OTOTIUTEIIbHBIN Ce30H (IPU HAJMYUK ra30BOT0 OTOIUICHHS) U BBIIIE B JICTHUI nepuo. [Ipu
OTCYTCTBHH T'a30BOTO OTOIUICHHS pa3Mep €ro Takou ke, KaKk M B JICTHUM Nepuoa. B xumeix nomax,
I/l KBapTUPHBIE T'a30Bble CYETUMKU HE YCTAHOBJIEHBI, TapuQ B3UMaeTcs ¢ 1 mpoKUBalOIIEero B Me-
can. [Ipu 3ToMm oH nuddepeHnrpoBaH B 3aBUCUMOCTH OT HAIMYHUSA B KBAPTUPE ra30BOM IIJIUTHI U:

— [IEHTPAJIM30BAHHOTO TOPSIYEr0 BOIOCHAOKEHNUS;

— Ta30BOro BoJoHArpeBarelis (MPH OTCYTCTBHM LIEHTPATU30BAHHOIO TOPSYEro BOJOCHAOXKe-
HUS);

— OTCYTCTBHUSI LICHTPAJIM30BAHHOTO TOPSAYEro BOIOCHAOKEHHS M Ta30BOT0. BOJOHATPEBATEIIS.

OTiyck ra3a HaCeJICHHIO JUIS OTOIUICHHS HEeXKHJIBIX TIOMEIeHUI (TEeTUTUI], MaCTePCKUX 10 pe-
MOHTY TEXHUKH, Trapaked, /Uid pazIM4yHOTO poJa MPOU3BOJACTBEHHBIX U CEIBCKOXO3SIMCTBEHHBIX
paboT, CHOPTUBHBIX 3aHATHI M T. I1.) POU3BOAUTCS IO [[EHAM, YCTaHOBJICHHBIM JUISL IIPOMBIIILICH-
HBIX notpeduTeneit. [lpu 3ToM npu HaNMYUU OTAEIBHOTO CYETUMKA ra3a B 3TUX MOMEHIEHUSAX pac-
YET MPOU3BOJUTCS 1O NMOKA3aHUSIM CUETUHMKA, IIPU OTCYTCTBUM CUETUMKA - 110 YTBEPKIAEHHBIM HOP-
MaM pacxojia ra3a Ha 1 KB. M OTaruIMBaeMoH IUIOIAIH.

OTmycK rasa CKMXKSHHOTO JUIsl OBITOBBIX HYX B OautoHax Becom 21 kr (50 1) cBepx ycta-
HOBJICHHBIX HOPM IPOU3BOJUTCS 10 IIEHaM, (GOPMUPYEMBIM MPEANPUATUIMU T'a30BOI0 XO3sHCTBA,
B COOTBETCTBUU C JECHCTBYIOIIMMH HOPMAaTUBHBIMHM JOKYMEHTaMH IO LI€HOOOpa3oBaHMIO 0e3 Ha-
YUCJIEHUS! TPUOBLIH.

Po3HuuHbIE IEHBI Ha MmeepOoe MONIUE0 YCTAaHABIMBAIOT UCIIOJIKOMBI 00JIaCTHBIX 1 MHHCKOTO
ropojickoro CoBeToB JIelyTaTOB.

Tennosas nepzusa B Pecnybnuke benapyce npopaércs no ogHocraBounomy tapudy. Tapud
i depeHIupyeTcs M0 IHEProCHCTEMaM U TapaMeTpaM OTIYCKAaeMO# TeIryIoBoi sHepruu (0TOop-
HBIH, OCTPBIA U PEAYyLUPOBaHHBIA map). [Ipy MOHKEHUH MapaMeTPOB OTITYCKAEMOW TEIIOBOWM
SHEPruM yMeHbIIaeTcs €€ NoTpeOUTeIbCKask HEHHOCTh. JTO BEET K CHIXKEHUIO Tapuda.
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CrouMoCTh TEIJIOBOW HEPruu B MHape U ropsyeil Bojae ompexaensercs Tapudamu 3a 1 ['kan
COTJIACHO MACHOPTHBIM apaMeTpaM KOTJIOB WM OTOOpOB TypOuH Ha kosuiektope TOII (korenb-
Ho#). [Ipu 3TOM KOJIMYECTBO TEILUIOBOW 3HEPTHH B IMape, MOCTYIAIOIIEM MOTPEOUTENI0, ONpeIes-
eTcs KaK MPOM3BEICHNE BECOBOTO KOJIMUYECTBA Mapa Ha €ro TEIIoCcoAepKaHue, 00ycIoBIEHHOE J10-
TOBOPOM TIPY YCTAHOBJICHHBIX ITapaMeTpax Iapa, W YUYUTHIBACTCS Ha TPAHMIIE pa3jelia TETUIOBBIX
ceTell sHeprocHadkaronel opranu3anuu U noTpedurens. ['panuia pazaena onpenensercs mo Oa-
JIAHCOBOW MPUHA/IJISKHOCTHU TETUIOBBIX CETEH.

Ha teruioByro sHEpruto Tapudbl yCTaHABIMBAIOTCS C YIETOM BO3BpaTa KOHJCHCATa. 3a HEBO3-
BpalICHHBIA KOHJCHCAT MOTPEOMTENb MOJDKEH IUIaTuTh gonosHuTenbHo (Ha 10-20 % Gosblie).
CrumynupoBaHue TIOTpeOUTENeH K BO3BpATy KOHACHCATA SBISETCS OJHUM M3 IyTEH pelIeHus 3a-
Ja4 SHEepProcOepeKeHUsI.

5.4. Peryaupyiomas poJib rocyiapcraa

B Pecnybnuke benapych B34T cTpaTeruueckuii Kypc Ha CO3JaHHe PErylupyeMON PbIHOYHOM
SKOHOMHMKH. Tak Kak rocynapcTBo 00Ja/1aeT €CTECTBEHHON MOHOIIOIMENH Ha dHEprocHaOXeHHue, TO
OHO U yCTaHaBJIMBaeT Tapu(bl Ha 3Hepruio. [Ipu 3TOM ocroéHbIMU npunyuUnamu SBISIOTCS Clie-
AyIolIue:

* COOTBETCTBHE Tapr(OB pealIbHbIM 3aTpaTaM Ha MoJIydyeHue u goctaBky TOP,

* y4eT SJKOHOMHYECKUX HUHTEPECOB MIPOU3BOIUTENIEH U MOTPEOUTENIEH PHEPTUH,

* CO3/JJaHME€ YCIIOBUM JJIsl KOHKYPEHLIMH MEX]Ly SHEPrOCHAOKAIOIMMU OpraHu3alusiMu, KOTO-
past crtocoOCTBYET CHIYKEHHIO TapH(OB.

B 31011 cBSI3M IPEACTOUT PELIUTH TPU OCHOBHBIX aclieKkTa Tapu@Hoii mpodiemsl B benapycu:

* [IOCTPOUTH CUCTEMY TapU(pOB HAa IHEPrOHOCUTENIH, COOTBETCTBYIOUIYIO (POPMHUPYIOLIUMCS
PBIHOYHBIM OTHOILIEHUSM B SHEPrOCHA0KEHUHU, C MEXaHU3MOM aJlaliTallu €€ K UX U3MEHEHHSIM.

* OCYLIECTBIISITh TOCYAAPCTBEHHOE pEryiupoBaHue Tapudos,

* YCTPaHUTh MPAKTUKY MMEPEKPECTHOTO CyOCUAUPOBaHUS U oOecreuuTh B chepe dHeprocHao-
KEHUS COLMAIbHYIO 3alUTy HU3KOOIUIAYUBAEMBIX CJIOEB HACEJICHUSI.

Tapudsl Ha TEMJIO- U ANEKTPOIHEPTUIO MPEANONAracTCsl ONPEAEsaTh B YCIOBHUIX CBOOObI
HSKOHOMMUYECKON KOHKYPEHIIMH MEXIY MPOU3BOJIUTENSIMH SHEPIUUM HAa OCHOBE PHIHOYHOIO MeEXa-
HU3Ma B3aUMOJICHCTBUS LIEHbl U CIpOCca Ha YHEPronpoayKuuio. B pecrnybauke B KauecTBE KOHKY-
PEHTOB SHEPrOCUCTEMBI BBICTYIAIOT:

* [10 IPOM3BOJICTBY TEIJIOBOM PHEPIUH - IPOMBILIJIEHHbIE W OTOMUTEIbHbIE KOTEIbHbBIE U Me-
CTHBIE TEIUIOT€HEPATOPHI,

* 0 IIPOU3BOJICTBY AIEKTPOIHEPIUU - HeOosbluMe npombliiuieHHsle TOLl, co3naBaemble Ha
MPEANPUATHIX, HA KOTOPBIX HUCIOJIb3YIOTCS SKOHOMHYHBIE ra30TypOUHHBIE U [TapOTYpOMHHBIE yC-
TaHOBKH, padoTarolye N0 TeIo()UKAIMOHHOMY IIUKIY; KPOME TOTO, UMIIOPT JIEKTPOIHEPTHU U3
Poccuwu, JIuteel, Ykpaunsl, [lonapmu.

Tak 4TO, CylIecTByeT BIIOJIHE ONpPEEICHHbIN HHTEPBA, B KOTOPOM T'OCYJapCTBEHHAs SHEP-
rocHUcTEMa MOKET PEryIUpoBaTh Tapu(dbl B MHTEpECaX CBOET0 Pa3BUTHUS U HAUOOJBIIEH IPUObUIH U
obOecnieunBaTh IPU 3TOM COXPaHEHUE JIMJIUPYIOLIETO MMOJIOKEHHS Ha pbIHKE SHepruu. Bepxuss rpa-
HUIA 9TOTO UHTEpBaja OMpPeAeseTcsl CTOMMOCTBIO IPOU3BOJICTBA SHEPTUU BbIIIEHA3BAHHBIMU aJlb-
TEpHATUBHBIMU SHEProucToyHuKamu. HiokHss rpanuna — peHtadenbHocThio DC npu obecredeHun
HOPMAaTUBHBIX YAEIbHBIX PACX0JI0B TOIUIMBA, IOTEPh SHEPTUU IIPU €€ TPAHCIIOPTE U 3aTpaT Ha 3KC-
IUTyaTalMio SHEPTOUCTOUYHUKOB U DHEPTOCETEH.

B gem jxe MOXeT IpOSsIBIATHCS TOCYAapCTBEHHOE peryinupoBanue Tapupos? Perymmpyromas
POJIb TOCYIapCTBA 3aK/II0YAETCS B CO3/JaHUM KOHKYPEHTHOM Cpesibl MEX]ly TPOU3BOAUTEISIMU SHEP-
MU U CTUMYJIMPOBAHUU KaK MPOU3BOJUTENEH, TaK U MOTpEOUTENeH IHEPruu Ha 3Heprocoepexe-
HUE.

I'ocynapctBo, perynupys Tapu@sbl, yIpaBisieT IPOLUECCAMU YEeHMPATU3ayuu u OeyeHmpaiu3a-
yuu dHepeocHabicenus yTeM BbIOOpa U JOMyCKa Ha PHIHOK SHEPTUU aJIbTEPHATUBHBIX SHEPrOMC-
TOYHUKOB - KOHKYPEHTOB 3Heprocucreme. Hanpumep, crouMocTs IpOU3BO/ICTBA TEMJIOBOM SHEPIUU
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Ha JIEUCTBYIOUINX KOTEJIbHBIX, HOBBIX KOTEJbHBIX, IOCTPOEHHBIX 3a CUET CPEJCTB MOTPEOUTENs, U
HOBBIX KOTEJIbHBIX, IOCTPOCHHBIX Ha 3a€MHbIE CPEACTBA, PA3JIMYHA U BO3PACTAET B MOPSIKE Mepe-
YuCJIeHUs. Y CTaHaBIUBasi OTpaHUYEHUS TapU(POB HA TEIUIOBYIO SHEPTHUIO I TOM MM MHOM KaTte-
TOPUHU KOTENIbHBIX, MOKHO PETyIUpPOBATh MACIITaObl CTPOUTENHCTBA HOBBIX KOTEJbHBIX, CKPHITHE
CYLIECTBYIOIIUX, POCT LIEHTpaln3auuu termiocHadkenus ot JC. PerynupoBanue Tapu¢oB M03BO-
JSeT TaKKe MPEeayNpeInTh MacCOBOE MCIOJb30BAaHUE 3JIEKTPOIHEPrUH Uil Lielei TerocHadxe-
HUSL.

CyliecTByeT KpUTHUYECKOE COOmMHOULEHUe mapugos Ha menioeyio u dNeKmpuiecKyro dHep-
2U10, KOTOPOE HE JIOJKHO MPEBBIIIATHCS, TAK KaK NOTPEOUTETI0 CTAHOBUTCS BBITOIHO HCIIOJIb30BAaTh
AIEKTPOIHEPT IO i oTorieHus. Jto Hegomyctumo: KII/| mpeobpa3oBanus TOIIIMBA B TEIJIOBYIO
M SJIEKTPUYECKYIO SHEPTHIO cOOTBETCTBEHHO paBeH 85-93% u 30-39%, cnenoBarenbHO, OyIeT mpo-
ucxoauTh nepepacxon I[1OP B 2,5-3 pasza npu 6obmux BEIOpOCax BPEIHBIX BEIIECTB B aTMOCHEPY.

['ocynapcTBO MOXET yCTaHOBUTH J1b2OMHbLE SHEp2emuyecKue mapughol Ui OTACIbHBIX Mpea-
HNPUATHH, MPOTYKIUS KOTOPBIX MOJIB3YETCS] CIPOCOM HA BHEIIHEM PBIHKE, TEM CaMbIM IOBBICUTDH €€
KOHKYPEHTOCIIOCOOHOCTh 3@ CYET CHW)KEHHSI HHEPreTHYECKON COCTaBIIAIOLIEH B ce0ECTOMMOCTH
MIPOJTYKIIUH.

YcranaBnuBasi S3HepreTuyecKue Tapudsl, rocy1apcTBO MOYKET UCIOJIB30BaTh X KAK MOIIHBIN
SKOHOMUYECKUN MHCTPYMEHT JJISI peIM3alMU CBOEH SHEPreTUYECKOW MOJMTUKH. B 3aBHCMMOCTH
OT COOTHOILIEHUS Tapu(OB ¥ CTOMMOCTH MPOU3BOJIMMOMN 3HEPTUU IHEPrOMCTOUHUKH OKA3bIBAIOTCS
KOHKYPEHTO- WM HEKOHKYPEHTOCIIOCOOHBIMH Ha 3HEPreTuyeckoM pbiHke. CooTHOIIEHHE Tapu(OB
Ha TEIUIOBYIO U AJIEKTPUUYECKYIO SJHEPTHUIO, UX BHYTPEHHSS CTPYKTYpa BIMSIOT HA Pa3BUTHE KOMOU-
HHUPOBAHHOTO IIPOU3BOJACTBA TEIUIOBOM M DJIEKTPUYECKOW HHEPTHH, T. €. JAIbHEHIIEeEe YCKOPEHHUE
TerutopuKayu B pecrryonuke. Tapudbl Ha TETUIOBYIO 3HEPTHUIo, oTiyckaemyto ¢ TOLl, muddepen-
LMPOBAHBI [10 TEPPUTOPUH PECITYOIUKHU € YUETOM JI0JIM Teriopukanuu no oodmnacram. lpepiaraer-
csl Takke AUpPepeHunpoBaTh UX B 3aBUCUMOCTH OT dHEPreTUYEeCKON LIEHHOCTH TEIJIOBOM SHEPTrUuu
(maBneHus OTOMpPAEMOTO Mapa WM TEMIIEPATYPhl CETEBON BOJIBI), YTOOBI CTUMYIIUPOBATh MOTPEOH-
TeJe K CHW)KEHUIO JIaBlieHus noTpedisieMoro napa u 0osee riay0OKOMY UCIOIb30BAHUIO TEILIOTHI
00paTHO CETeBOM BOJIBI.

Huddepenunanms TapudoB Ha FIEKTPOIHEPTHUIO MO 30HAM TpaduKa IIEKTPUIECKOU HArpy3-
KU CTUMYJIHUPYET MOTpeOUTEeNe K CHUKEHHUIO MOTpeOsieHuss B epuo] MakcuMmyma Harpysku OC,
T.€. BbIpaBHHUBaHUIO rpaduka. Ilpu stom oOecneunBaercsd 3koHOMHUUECKHH 3ddexT Omaromaps
CHUKEHUH 3aTpaT, KOTOpbIe OBLIN ObI HEOOXOAMMBI Ha MMPUPOCT YCTAHOBJICHHONU MOIITHOCTH B OC, 1
ONTUMM3ALMK (PYHKIMOHUPOBaHUA AeKTpocTaHMid B DC 3a cueT CHIKEHHUS pacxoja TOIUIMBA U
HCI0JIb30BaHUs 00JIe€ 3KOHOMUYHBIX SHEPrOYCTaHOBOK ISl MOKPBITUSI HArPYy30K.

B crarbe 20 3akona «O0 3HEprocOepekeHUN» 3alMCaH0: «B IeNsiX CTUMYIUPOBAHMS PAIHO-
HaJIbHOTO HCIIOJIb30BAHUS TOIUIMBHO-3HEPIreTUYECKUX PECYPCOB OCYIIECTBISETCS YCTaHOBJICHHE
CE30HHBIX II€H Ha MPHUPOIHBIN r'a3 U CE30HHBIX TapU(POB Ha AIEKTPUUECKYIO U TEIUIOBYIO SHEPTHIO,
I depeHInPOBaHHbIX 0 BPEMEHU CYTOK M JTHSAM Helenu TapudoB Ha 3TU. BHJIbI SHEpPruu...» B
KayecTBe HEOTJI0XHOU Mepbl B [Iporpamme «JHeprocbepexenue» craButcs 3anada. «lIpuBectu B
COOTBETCTBUE CUCTEMBI 1IEH U Tapu(pOB HAa SHEPrOHOCUTENN (HAKTUUECKHM 3aTpaTaM Ha IIPOU3BO-
CTBO M TPAHCIOPT [yl BCEX KaTeropuil morpeduresneit». Jrta 3ajaya pemaeTcsl MOCTENeHHO I0-
CPEICTBOM TOCYJapCTBEHHOTO PETyIMPOBAaHMs MapajljIeNIbHO €O CTaOMiIM3aleil 3KOHOMUYECKOM
CUTYaIlMH B pecIyOIMKe IpU COIMAIbHOM 3allluTe Malo00ECIIeUeHHBIX CJI0EB HACEJICHUSI.

B paznene Ilporpammbl «OCHOBHBIE MEXaHU3Mbl U MEPBI SHEPTOCOEPEIKEHUSI IS OTPACTH
(sHEpreTHKa) OMpeNeNeHbl «IepeXxo1 Ha Tapu(bl Ha 3JICKTPOIHEPTHUIO IS HACEICHUS, BO3MEIIA0-
IIMe 3aTpaTbl Ha MPOU3BOJCTBO U paclpeiesieHue 3JIEKTPOIHEPruu, cradunusaius TapudoB Ha
AJIEKTPOIHEPTHIO JJIs MPOMBIIUIEHHBIX MPEINPUITHH, CHUYKEHUE JJIsi HUX Tapu(doB Ha TEIJIOBYIO
SHEPrHIO U NEPEBOJ] Ha IEPBOM 3Talle KPYIHbIX NOTpeduTene, Ha BTOpoM 3Tare — 0oJjiee MEIKUX U
Ha TPEThEM JTalle - HaceJIeHus Ha qu(depeHInpOBaHHbIE TI0 BPEMEHH CYTOK Tapu(bI».

B uncne nepBoodepeaHbIX Mep Mporpamma Has3blBaeT pa3padOoTKy ruOkux Tapudos, obecre-
YUBAIOUIMX MAKCUMAJIbHYIO 3arpy3Ky HanOojee 3KOHOMUYHBIX UCTOUYHUKOB — TOLl, palloHHBIX KO-
TEJIbHBIX, KPYIHBIX IPOMBIILJIEHHBIX KOTEIbHBIX, IEPECMOTP Tapu(POB Ha TEIJIOBYIO SHEPTHUIO IS
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KUINIIHO-ObITOBOTO cekTopa. [IpenycmarpuBaercs mosTanHoe MOBbINIEHHE Tapu(oB JUIsl Hacese-
Hus Ha notpedisiembie TOP. [{ns o0mecTBeHHBIX, OFOKETHBIX OpraHU3aIl|i, JJIs1 HACEJICHUS TO-
poza U cella peKOMEHJyeTcsl MpHu ucnonb3oBaHuu TOP B o0bemax, He MPEBBILIAIOIIUX YCTaHOB-
JICHHBIX HOPMATUBOB, OIUIATa M0 JHIOTHOMY Tapu(y, a MpHU MPEBBILLIEHUU PACcX0/ia - 10 MMOBBIIIEH-
HOMY. B MpOMBINIIIEHHOCTH, HA TPAHCTIOPTE M B CEJIbCKOM XO3SIMCTBE MPU CHUIYKEHUHM HOPMATHBOB
MOTpeOIeHUs BCEX BUJIOB PHEProHOCUTENH OoJiee ueM Ha 4% tapud Ha MOTpeOIECHHYIO AIEKTPO- U
TEIJIOPHEPTUI0 YMEHBIIAETCS] MPONOPIHOHAIBHO CHH)KEHHUIO CYMMAapHOTO MPUBEIEHHOIO HOpMa-
THBA.

[lepeuncnennple QyHKINUN TOCYJAapCTBEHHOIO PErylIMpOBaHUS Tapu(OB MO3BOJSIOT OCYIIE-
CTBJISITh AKTHMBHOE BHEApPEHUE 3HEProd((EeKTUBHBIX U IHEProcOEperaroinx TEXHOJOTUH Kak y
IIPOM3BOIUTENEH, TaK U Y IOTPeOUTENeH SHEPTUH.

5.5. O HOpMHPOBaHUM IHEProNnoTpedIeHus!

Heo6xomuMbIM TIpsIMBIM M KOCBEHHBIM MHCTPYMEHTOM TOCYAapCTBEHHOU TOJUTHUKH IHEPTO-
cOepexeHUs SIBISICTCSI MEXaHU3M HOPMHUPOBAHUS pacxo/a TOIUIMBA M SHEPTUU Ui TEXHOJOTHuYe-
CKUX IPOIECCOB, YCTaHOBOK, 000pYIOBaHUs, MPOIAYKLHHU, AJIEKTPOOBITOBBIX MPUOOPOB, a TaKkKe
CTaHJapTU3ALMU SHEPronoTPeOAIoNUX MPOAYKINH, padoT u ycuyr. B HaunonanbHol cucreme
ceprudukannn PecnyOnukn benmapych oOecnieunBaeTcsi KOHTPOJIb COOTBETCTBHUS DHEPromoTpeo-
JSIOUMX OPOIYKIMH, B TOM 4HCiIe 3HeprocOeperaromieii, paboT M yClIyr, a TaKkKe TOIUIMBHO-
SHEPTEeTUUECKUX pecypcoB TpeboBaHUsAM 3()PEKTUBHOTO IHEProMOTPEONICHHS, YCTAaHOBICHHBIM
HOPMaTUBHBIMU aKTaMH.

Pa3paboTka HOpM pacxoia TOIUIMBA U DHEPTHM OCYLIECTBIISIETCS CyObEKTaMH XO3SHCTBOBa-
HUS HE3aBUCHUMO OT (OpPM COOCTBEHHOCTH C MEPUOJUYHOCTHIO OJMH pa3 B TP roja, a TaKKe Ipu
W3MEHEHUU TE€XHOJIOTHH, CTPYKTYPbl U OpraHU3alMu MPOU3BOJICTBA U COBEPIIEHCTBOBAHUU METO-
MK HOPMHPOBAHMS pacxojia 3TUX PECypcoB. YTBEPKIAIOTCS HOPMBI ISl IPEIIPUITUN, YUPEK-
JEHUM M OpraHu3aluil COOTBETCTBYIOLIMMHU PECIYOIMKAHCKMMHM OpraHaMu TOCYJapCTBEHHOI'O
ynpaBieHus, 00beAMHEHUSIMHU, TIOTMUHEHHBIMU TIPAaBUTENIbCTBY Pecniyonuku benapyce, MmecTHRIMU
WCTIOJTHUTENHHBIMH U PACTIOPSIIUTEIILHBIMU OpraHaMH.

Jna cyovekmos xo03a1UCmeoeanus ¢ CyMMApHbulM 20006bIM nompeodieHuem 6 ooveme 1
moic. m.y. m. u 6onee u 011 KomenabHovlx npouszeooumenshocmoto 0,5 I'kan 6 uac u éviuie Hop-
Mol coznacoeviearomcesn ¢ I'ockomanepzocoepesricenuem. /[na unvix cydveKmoe xXo3aiucmeo6anus
HOpMmbl pacxoda monauea u 3IHepzuu ymeepycoaromcea Iockominepeocoeperncenucm. Ilepe-
CMOMmMP HOPM RPOU3BOOUMCA €IHCE200HO.

PaccmoTpuMm Hambosiee cymiecTBeHHbIE MOMEHTHI «I10JI0KEeHHS TIO° HOPMUPOBAHUIO pacxo/ia
TOIUIMBA, TEIUIOBOM U 3JEKTPUYECKON SHEPTrUU B HApOAHOM Xo3siicTBe Pecnybnuku benapyce».

CorniacHO 3TOMY JIOKYMEHTY, HOpMA pacxooa monaueHo-IHEPemudecKux pecypcos — Imo
mepa nompeonenus IMuUX pecypcos Ha eOunuyy npooykuuu (pabomel, yciyeu) onpeoeneHHo2o
Kauecmea 6 NiAaHUupyemvix yca08uax npou3eo00cmed.

DaKTUYECKHUI YICIBHBIM PacXoJ] — ATO KOJMYECTBO JIHEPruH, (PaKTUUECKH MOTPEOJICHHOE
00BEKTOM Ha MPOU3BOACTBO E€AMHUIIBI IPOIYKLIUN UM PabOTHl B pEAIbHBIX YCIOBUSAX MPOU3BOJICT-
Ba.

HopmupoBanue pacxojia TOIUIMBA M SHEPTrUU OCYIIECTBIISAECTCS Ppa3/iebHO IO KOTEIBHO-
MIEYHOMY TOIUIMBY, TEIUIOBOM U 3JIEKTPUYECKON SHEPTUH HA BCEX YPOBHSX IUIAHUPOBAHUS U XO351H-
CTBEHHOM JIESITEIIBHOCTH: MPEANPHUITHE, MUHUCTEPCTBO (BEOMCTBO), HAPOIHOE XO3SHCTBO.

J1st KOMITTIEKCHOM O1IeHKH 3P GEeKTUBHOCTHU UCIoNb30oBanus TOP Hapsiay ¢ HopMaMmu pacxo/ia
TOIUIMBA U SHEPTUU MPUMEHSIOTCS npamMble 0000uiennble yoeabHble Inepeo3ampamobt. O00011e-
HUE 3aTpar BceX BUAOB TOP MOXET MpOM3BOIUTHCSA B NMEPBUUYHYIO YHEPTHUIO M B MPOU3BEICHHYIO
pabory. IIpsmbie 0600IIEHHBIE YHEPrO3aTPaThl OMPEILSISIIOTCS Ha OCHOBE PAcXOJ0B TOILJIMBA MpPs-
MOT'0 HMCHOJIb30BaHUs, TEIJIOBOM U AJIEKTPUUYECKOM SHEPrUu M COOTBETCTBYIOUIMX SKBUBAJICHTOB
SHEPropecypcoB. JHEPreTUUECKHE SKBUBAJICHTHI YUCICHHO XapaKTepU3YIOT NEPBUUHYIO SHEProEM-
KOCTh M SKOHOMMYECKYIO PabOTOCIOCOOHOCTh SHEPrOopecypcoB: MEPBUYHASI IHEPrOEMKOCTh HC-
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MOJIb3YETCsl JUIsl pacueTa MepBUYHON SHEPTUH, SKOHOMUYECKasi paboTOCIIOCOOHOCTh — AJIsl pacyera
MIPOU3BEACHHOMN pabOTHI.

B tabnume 5.1 mana xiaccudukamus HOPM pacxojia TOTUIMBA, TETUIOBOM M AJEKTPUUYCCKON
sHepruv. HopMbl pacxoja TOIIMBA, TEILUIOBOM M AIEKTPUYECKON SHEPTHM BKIIOYAKOT IEPEUYEHb
cTaTell uX pacxo/ia, yYUTHIBAEMBIX B HOPMAax Ha MPOU3BOJCTBO Mpoaykimu (padoter). CocTaB HOpM
pacxo/ia yCTaHABJIMBACTCS BEIOMCTBCHHBIMU (OTPACICBBIMH) MHCTPYKIUSAMH, HA OCHOBE KOTOPBIX
Ha KaXJIOM NPEIIpUATUU OINpeAeNseTcss KOHKPETHbI cocTaB HOpM pacxoia. KomMmyHambHO-
OBITOBOE U JIPYroe HEeMpou3BoICTBeHHOE NoTpedienne TOP He HopMmupyercs.

Jlia ananuza 3QQPEeKTUBHOCTH SHEPrOMCIIONIb30BaHUS, BBISIBICHUS pe3epBOB d3koHOMHUH TOP
KpoMe YJeNbHbIX U 0000IIEeHHbIX MoKa3arenei pacxoaa TOP pekoMeHyeTcss pacCUUThIBaTh CHC-
TEeMy 9HEPrOPKOHOMHUYECKUX MOKa3aTelsiel, O3BOJISIOUINX UCCIEeI0BAaTh 3aKOHOMEPHOCTH Pa3BUTHS
SHEPrOXO3HCTBA MPEIIPHUATHS BO BpeMeHU. B Tabnuie 5.2 npeacraBieH nepedeHb SHEPrOIKOHO-
MUYECKHUX MOKa3aTesell no HopMupoBaHuio. HopMaTuBHBIE MOKa3aTeau pacxo/ia yCTaHaBIMBAIOTCS
[0 AJIEKTPUYECKON SHEpruM, MO TEIUIOBOM AHEPruM, BKIIIOYAs MEpPelaBaeMyr0 MOTPEOUTENSIM Io-
CPEICTBOM IIapa U ropsyeil BoJbl, MO KOTEJIbHO-TIEYHOMY TOIUIMBY. yIJIt0, TOpdy, claHIam, JIpo-
BaM, Ma3zyTaM, CbIpoil HepTH, IPUPOIHOMY, IOITYTHOMY, KOKCOBOMY T'a3y U T. JI.

Jliist pa3zpa®oTku HOpM pacxoaa TOP MOTYT MpUMEHSITHCS CIEAYIONNE METO/IbI:

— pacuemno-ananumuyeckuii. [IperycMaTpuBaeT ONpeieIeHHe HOPM pacxojla pacuyeTHBIM
IIyTEM I10 CTaThsIM pacxojia Ha OCHOBE MPOrPECCUBHBIX MOKa3aTenel ucnonb3oBanus TOP B mpous-
BO/JICTBE WJIM ITyTEM MaTeMAaTUYECKOTO OMMCAHUS 3aKOHOMEPHOCTHU MPOTEKAaHU Mpoliecca Ha OCHO-
BE yueTa HOpMOooOpa3yomux (HhaKkTopos;

— omuemmno-cmamucmuyeckuti (IperycCMaTpUBAET OIpPENeIICHHe HOPM pacxoja Ha OCHOBE
aHaJIM3a CTaTUCTHUYECKUX JAaHHBIX O (JaKTHUECKHX yaenbHbIX pacxogax TOP u dakropos, Biusio-
[IMX HA UX U3MEHEHHE, 3a PsJI IPEAIICCTBYIONIUX JIET);

— pacuemno-cmamucmuyeckuit (ACTIOJb3YeT SKOHOMUKO-CTATHUCTUYECKHE MOJEIN B BHJIEC
3aBUCHMOCTEH (DaKTHUYECKOTO YICIBHOIO pacXo/ia SHEpPropecypca OT BO3ICHCTBYIOINX (HaKTOPOB);

— onstmubli (3aKITI0YACTCS B OTNPEACICHUN VACIbHBIX 3aTpaT TOP 1y AaHHBIM, MOJTY4CHHBIM
B pe3yJIbTaTe UCTIBITAHUI (IKCIICPUMEHTA)).

PekomeHyeTcss pa3yMHOE cOu€TaHUE HAa3BaHHBIX METOJIOB, YTO IMO3BOJISET CHU3ZUTH TPYJIO-
€MKOCTb U MOBBICUTbH JIOCTOBEPHOCTh YHEPIe€TUYECKOT0 HOPMUPOBaHHUA. J{JIs1 peAnpusaTHii, HE BbI-
MYCKAIOIUX MPOAYKIMK (paboTy, yCiIyru), mpeayCMOTPEHO COTJIAaCOBAHUE MPEACIBbHBIX YPOBHEH
notpebnenus TOP.

«[lonoxxeHne MO0 HOPMUPOBAHUIO pacxojia TOIUIMBA, TEIUIOBOM U 3JIEKTPUUYECKON AHEPruu B
HapoJHOM Xo3diicTBe Pecnybnuku benapych» ycTaHaBIMBaeT TakKe MOPAIOK pa3pabOTKU Mepo-
MPUATHH 110 S3HEProcOepeKeHHI0, B YaCTHOCTH IJIaHa OPraHU3alMOHHO-TEXHUUYECKUX MEPOIIPUITUI
(OTM) no s3xoHOMuUM TOP, KOTOPHIH SBJIETCS BaXKHBIM HampaBiicHHEeM (HOPMUPOBAHUS HOPMATHB-
HOM 0a3bl iaHupoBanus pacxonaa TOP B mpousBojcTBe.

Pabota no sHeprocOepexeHunto 10KHA ObITh HallpaBlieHa Ha TO, YTOOBL HPUPOCT MOTPEOHO-
cTH npeanpusaTus B TOP ynoBiaeTBopsscs B OCHOBHOM 3a cyeT SKOHOMHH. OCHOBHBIMU MOKa3aTe-
asmu 3¢ dekTUBHOCTH Uctonb3oBaHust TOP B pe3ynbTare BHEApPEHUs: MEPOIPUATUI 110 dHEprocOe-
PEXKEHHUIO SIBISIFOTCS a0COJIIOTHASL M OTHOCUTEIbHAS MX SKOHOMHUSL.

Ha mpennpustusx 1oJkeH ObITh OpraHU30BaH KOMMEPUYECKUH W BHYTPUIIPOU3BOJICTBEHHBIN
yueT pacxonaa TOP ¢ momoribio mpubOpoB, yCTaHOBIEHHBIX B COOTBETCTBUU C MpPaBUJIAMHU TEXHU-
YECKOM IKCILTyaTaLH.

B cocTaB T€XHHKO-?KOHOMHUYECKOH 4acTU MPOEKTOB HOBBIX M PEKOHCTPYHMPOBAHHBIX MPOU3-
BO/JICTB BKJIFOHAIOTCS MMOKA3aTeau YAEIbHOTO pacxoja TOIUIMBA, TEIUIOBOM M 3JIEKTPUYECKOU dHEp-
I'MH, a TaKke 000OIICHHBIC 3HEPro3aTpaThl Ha MPOU3BOJICTBO MPOAYKIMHU (pabOThI), COOTBETCT-
BYIOIINE JIYYIIIUM OT€YECTBEHHBIM U MUPOBBIM JOCTHKEHUSAM. B cTanaapTax Ha MaliuHbl U 000py-
JIOBaHUe, HapsALy C JPYTMMH KauyeCTBEHHBIMHM XapaKTEpPUCTUKAMM, YKa3bIBAaIOTCS MOKA3aTEIH pac-
xoza TOP na equnuily npoaykiuuu (paboThl), a TAKKE APYTUe SIHEPrOIKOHOMUUECKHE OKA3aTeIIH.

CooTtBeTcTBHE MNPOU3BOAMMOIO OBITOBOTO OOOpPYHOBaHUS TpPEOOBAHUSAM, YCTAHOBJIECHHBIM
HOPMAaTUBHBIMHU JOKYMEHTaMH IO CTaHJApTHU3allMM B YacTH MOKa3aTeseld 3HeprodpQPeKTUBHOCTH,
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MOATBEPKIAETCSI MApKUPOBKOM 000py10BaHUSI.

Tabnuna 5.1
Knaccudukanus HopMm pacxoja TOIUIMBA, TEIJIOBOU U SJIEKTPUICCKON IHEPTUU
[IpuzHax
Buiel pacxonoB TOIUTHBA, TETLIO-
knaccuu- . N Onpenenenne Cocrassitoniye
BOW, 3JICKTPUUECKON SHEPTUH
Kaliu
CrerneHb WunuBuayanpHble, BKIIOYAs OT- Pacxozp! Ha IPOU3BOAICTBO Pacxon Ha TexHO-
arperaiyi | paciieBbIe IS CPEAHUX O OTpac- | MPOAYKIMH (paboThI) MO OJHOTHITHBIM TEXHO- | JIOTUYECKUE IPO-
00BEKTOB JIM YCIIOBHSIM TIPOU3BO/ICTBA JIaH- JIOTHYECKUM O0BEKTaM, arperatram, yCTaHOB- | LIECCHI +
HOPMUPO- HOT'O BHJIa MTPOIYKIIUH KaM, MallliHaM TIPUMEHUTENBHO K TUIAaHUpYe- | PacxoJ] Ha BCIIOMO-
BaHUs MBIM YCJIOBUSIM MPOU3BOJICTBA POAYKIMH raTesibHbIe HYXIbI
(paboTbr) MPOU3BOJCTBA +
MOTEPH B CETAX U
I'pymmnoBsie Pacxozpl Ha IPOU3BO/ICTBO BCEro oObeMa anmaparax
OJIHOMMEHHOM MPOAYKIHH (paboThI) MO XO-
3STUCTBEHHBIM O0BEKTaM Pa3HBIX ypOBHEH
TUIAHUPOBAHUS. TIPENPHUSATHE, OTPACIb U JIp.
CocraB TexHosornyeckue Pacxonpl Ha OCHOBHBIE U Teopernueckuit
pacxoyoB BCIIOMOTaTeIbHBIE TEXHOJIOTMYECKUE MPOLIeC- | Pacxol Ha dHepre-
CBI TIPOM3BOZICTBA JIAHHOT'O BU/A ITPOIYKIIHH THY. BO3JICHCTBHUE
(paboTsI), pacxo/ Ha MOAJEPKAHIE TEXHOIO- | Ha 0OpabaThiBae-
I'MY. arperaToB B TOpsiueM pe3epBe, Ha X pa- | MBIH MaTepua,
30TpeB M ITYCK MOCIIE TEKYIUX PEMOHTOB U orpezensemoe Qu-
XOJIOJIHBIX TIPOCTOEB, HEN30EKHBIE TEXHUYE- 3UKO-DHEPreTHY.
CKH 000CHOBaHHBIE TIOTEPH PHEPTHH IIPH pa- | MPOIECCAMH, U OCY-
60Te 000pyJOBaHHS TEXHOJIOTMYECKUX arpe- | MIECTBJICHUE IIIaB-
raToB U YCTAHOBOK HOMH LIeJIN TeXHOIIO0-
Ir'm4. nporeccat
Pacxoppl Tert., aeKTpuY. SHEPrUU Ha OC- COITYTCTBYOLIHNA
OO011enpon3BoOICTBEHHbIE: HOBHbIE M BCIIOMOT'aT. TEXHOJIOTUY. TPOIIEC- pacxoj Ha co3za-
CBI, Ha BCIIOMOTAaT. HY)KbI [IPOU3BOJICTBA, a | HHUE YCIOBUI+
| — oOrieniexoBbie pacxobl Ha TaKKe TEXHUUECKH Hen3-0eXKHbIE IOTEepH MIOTEPH Mepeiaun U
TEXHOJIOTUYECK. LIEJIM U B IIeXaX Ha | SHEPryy B Ipeodpa3oBaTelsixX. B TEIUI. U 3J1eK- | TpaHchopMalu
BCIIOMOTAT. ITPOLIECCHI, CAHUTAPHO- | TPUY. CETSX MPEINpPHUSATHS, OTHECCHHBIE Ha SHEPrHU B TEXHOJIO-
TEeXHHUYECKHE HYXK/IbI, OCBEIICHHE, | TIPOM3BOJCTBO JAHHOH MpoAyKiuH (paboThr) TMYECKUX  YTaHOB-
periiaMeHTHPOBaHHBIE TIOTEPH Kax: IpH CropaHHu
SHEPTHH B IIeXe TOIUINBA, TeILIOoNe-
penade B TeIII000-
| | — o01ie3aBoackue COCTONT U3 MEHHHMKAX,  DJEK-
00IIIeIIeX OBOM HOPMEI, 00IIIe3a- TPOMEXaHUUCCKUE
BOJICKMX Pacxoi0B, HOpPMaTHBHBIX MOTEpH B JIBUTaTe-
TIOTEPh B 3aBOJICKHX CETSAX MPe0d- JISIX
pa’oBar. yCTaHOBKAax
| I | —mpon3BoacTBEHHOTO 00BE-
IMHEHUS — U3 00IIe3aBOICKHUX,
3aTpaT BO BCIIOMOTaTeIbH. CIYX-
0ax, 00beIUHCHUS, TIOTEPh HA €ro
(YHKIMOHUP.
[epuon Tekymue (KBapTanbHble, FOMOBbIE) | Pacxombl AJst IIIAHUPOBAHKS, KOHTPOJIS 38
nefcTBus (akTryeckuM pacxonoBanuem TOP

Hepcn CKTHUBHBIC

Pacxonpl 11 nepcneKTUB-HOTO IIaHUPOBa-
HUSI, IPOTHO-3UpoBaHus notpedHoctr B TOP
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Tabmnuua 5.2
[TepeueHsb YHEPrOIKOHOMHYCCKUX ITOKA3aTENIeH TI0 HOPMUPOBAHUIO

HaumenoBanue u ¢popmyia pacyera moxkasare- [Tosicnenne o603HaYCHUH

st
[Ipsimbie 00600111EHHBIE SHEPrO3aTPATHI: B - xonnuecTBO TOMIIMBA, HOCTYNUBILETO HA
Atap =B+KaD+KqQ, T.y.T MIPEANPUATHE U3BHE, T.Y.T.

D 1 Q - KOJMYECTBO AIEKTPO- U TEILIOAEPTHH,
MOJIYYCHHBIC IPEANPUATHEM OT SHEPrOCHCTE-
MBI, MBT.4

K5 1 K( - TOrMBHBIC SKBUBAJICHTHI-
KOJIMYECTBO YCJIOBHOTO TOIUTUBA IS IIPOU3-
BOJICTBA U MEPEavyn K MECTY MOTPEOICHUS
CIIUHHMIIBI DJICKTPUUCCKON U TEIIJIOBOM dHEP-
rud, 1.y.1./MBT1.4 u 1.y.1./['Kan

DHEProeMKoCTh MPOayKimu (paboThi): I1 - 06beM MpOIyKIMH, TPOU3BEACHHOM 3a
An=Amp/Il, T.y.T/e.n.m. AHAJIM3UPYEMBII IEPUOJ B EIMHUIIAX U3MEPE-
HUSI TPOAYKIUH (€.1.11.)
DIEKTPOEMKOCTh MPOAYKIHK (paboThI): D - KOJTMYECTBO MOTPEOICHHOM AIIEKTPOIHEP-
On=D3/I1, teic.kBr.4/e.m.11. T'UU 32 aHAIM3UPYEMBIN NIEPUOJ, ThIC.KBT.4
TenmoemMKoCTh PO TyKITUH: Q - KoTMYeCcTBO MOTPEOJICHHON TETUIOBOM
Qu=Q/II, I'kan/e.u.1. SHEPrUU 3a aHATM3UPYEeMbIi niepro, ['kain
DHeproBoOpyKEHHOCTh TPYy/a: M - cpenHecnuco4Has YUCIAEHHOCTD ITPOMBIIILI-
AM=AT3p/M, T.y.T./Uen. JICHHO-TIPOM3BOICTBEHHOTO TIEPCOHAA
DNEeKTPOBOOPYKEHHOCTh TPY/Ia: 3, M - Te )xe 0003Ha4YCHHS, YTO U BBIIIES

OM=D/M, TtbIc.KBT.4/uel.

DNEeKTPOBOOPYKEHHOCTh TPYy/1a HO MOIIHOCTHU: | PH - ycTaHOWJIEHHAs! MOIIIHOCTh BCEX TOKO-

Op=Pu/M, tbic.KBT.4/9em. IIPUEMHHKOB Ha NPEIIPUATUH, ThIC.KBT
Koaddumuent anexrpudukammm: 3, A13p - Te Ke 0003HAUCHHUS, YTO U BHIIIE
29=D/AT3p, THIC.KBT.4/T.Y.T.

TemnnosnexkTpuyeckuii KOIPPUIIUEHT: Q, O - Te )Xe 0003HAYCHHSI, YTO U BBIIIEC
Q=Q/3, T'kan/teic.KBT.4/T.y.T.

DNeKTPOTOTUITMBHBINA KOY(PPHUITUEHT: 3, B - Te ke 0003HaueHUs, YTO U BHIIIE

OB=0/B, TbIC.KBT.U/T.y.T.

['ocynapcTBeHHBIN METPOJOTHYECKUN HAI30P 3a CPEICTBAMH M METO/I MU U3MEPEHHI, paboThI
[0 CTaHAApTU3alMU U cepTU(UKALUU B cepe dHeprocOepeKeHus OpraHu3yeT U MPOBOJUT pec-
nyOnuKaHcKui oprad ['ocyaapCTBEHHOro ynmpaBlieHUs [0 CTaHJIApTU3AlMU, METPOJIOTHH U CEPTH-
¢bukanuu.

5.6. [ToTenuuag 3neprocoepekeHns

Jlnisa crpaH, nopo6HbIX benapycu, He MMEIONIMX JTOCTATOYHO COOCTBEHHBIX IHEPrOPECYPCOB
SHEProcOepeIKEHHE CIIEeyeT CYNTATh KPYITHBIM OTEHIINATBHBIM HCTOYHHKOM DHEPTHUH.

YrtoObI BBISIBUTH HCTOUHUKHU SHEProCOEPEKEHHS U JaTh X KOJHMYECTBEHHYIO OLIEHKY, HYKHO
clieyiaTh aHAJIW3 TMPHUXOIHOW (MCTOYHMKOB TOIUIMBHO-DHEPIeTUYECKHX PECYPCOB) M PACXOHOM
(cTpyKTYpBl 3HEPromoTpeOsieHHs) YacTeil TOIIMBHO-IHEPreTHYECKOro OajaHca OpraHu3alud, a
TaKKe croco0oB MpeoOpa3oBaHus, Mepeiadn U pacrpeneiaeHust 3Hepruu. s BbIIBICHUS UCTOY-
HUKOB SHEProcOEpeKEeHUsI B MacIiITade rocyJapcTBa HEOOXOAMMO HCCIIENOBATh M MPOAHATU3UPO-
BaTh CTpyKTYypy TOP, TexHONMOTHN UX TIepeaud, pacipeaeICHUsIMU MOTPEOICHUS 10 OTPACIIIM Ha-
IMOHAIBHON SKOHOMHMKH.

BrisiBnieHHBIE B pe3yabpTaTe 3TOT0 aHAJIM3a UCTOYHUKH SHEProcOepeXeHUs CIyKaT B KaueCcTBe
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MCXOJHBIX JAHHBIX JJISI OTIPENICIICHUS IHEP2ochepezarouiux nomeHyuaioe, KOTopele, B CBOIO ode-
penb, ciayKaT UCXOJIHBIMU JaHHBIMU JJIsl OTPE/IeNICHUs TapaMETPOB TaK Ha3bIBaEMbIX 3HEprocoepe-
TrarInuXx 3KBUBAJICHTOB.

PaccmoTpuM moHSTHS 3HEpProcOeperarmux MOTSHIIMATIOB M JHEProcOeperarmnx YKBUBA-
JICHTOB.

ITomenyuan snepeocoepescenusn (dnepeocbepecarouyuii NOMEHYUan) - IMO 603MONHCHOE
CHUJICEHUE IHEPZONOMPEONeHUA NPU BbINYCKE 00HO20 U MO20 Hce 00bema npOOyKUuu u npu
obecneueHuu HeUIMEHHBIX YCAO06UI HCUHU HACENEHUA 34 CUEem MACC08020 UCHONb306AHUSA
MeXHUYECKU yice 0C60EHHBIX 00pa3 06 IHeP20coepezarouiux mexHuKu u mexnoiocuu .

B o6mieM Bujie ero MOXHO ONpeAeTuTh clieayrouei GopMyoi:

M=V —V* (5.1)

rae [1°- o0muit moTeHman ’HeprocoepekeHusi; V - THNOTETHYECKUI 00beM 3HEPromnoTpeo-
JICHUS, HCOOXOAUMBIHN JIJISl peai3alliy IMOCTaBJICHHBIX IeJIel COIMAIbHO-YKOHOMHYECKOTO Pa3BH-
THS HA TPAJAUIIMOHHON TEXHOJIOTHYECKON OCHOBE; V* - TO K€ IPH YCIOBUU MAaKCUMAJILHO BO3MOXK-
HOTO, C Y4ETOM CPOKOB >KHU3HHU 00OpYIOBaHUS, BHEPECHHS HOBBIX TEXHOJOTHUNA B BHUJE dHEprocoOe-
perarwImmx MEPOIPUITHN.

Paznuuarom uemoipe 6uda Inepzocoepezarouiux NOMeEHUUAN06. mexHu4ecKuil, IKOHOMU-
yecKuil, IK0J102UUeCKUll U N0BCOCHYECCKUIL.

Texnuueckuii nomeHyuan InepzocoepexiceHusn ONpPeACIseT MAKCUMAIbHBbIE TEXHUYECKHE
BO3MOKHOCTH SHEPTroCcOEpEKEeHHS, KOTOPbIE MOTYT OBITh PEaTM30BaHbI 338 (PUKCUPOBAHHBIN MEPUOT
BPEMEHH, W 3aBUCUT OT TEMIIOB M JOCTHIKEHUU HAYYHO-TEXHHYECKOTO Tporpecca. s oObekTus-
HOM OIIEHKH €Tr0 BEJIMYMHBI BEChbMa IOJIE3HBIM MPEJICTABIACTCS MCIOJIB30BAHUE THIIOBBIX MAaTPHIL
sHeprocoeperarmux Meponpusatuii u Texaosoruit (OCMT). Ha puc. 5.2 npeacraBnena kiaccudu-
KaIys 3TUX MAaTPHIL C yYETOM CTPYKTYPBI CUCTEMBI SHEPTOCOEPEIKECHHS.

M3CMT AAA M23CMT AAA
NPOHIBOAHTEAEH IASKTPOIHEPrHH norpefinresei IAeKTPoOIHE Prun

|

IHePIeTHHeCKHX CHCTeM NPpOMBIITASHHBIX TTDeATIDHATHH

CEALBCKUXOIAHCTEEHHR X
TeNADRAA YACTh IASETPHY. YacTh EOMMVHAALHO- DBITOBLIX

EHEPI'{){! HCTEM FHeprocHCTEM I"POACKHX f)ﬁpﬁ.’lﬁHﬂHlﬂ-!

CTaHIHH CTAHUHH | COLMAALHO Ed}(*[;m

TPAHCNOPTA

CEeTH CeTH

Puc. 5.2. Knaccugpurayuss mampuy suepeocoepe2arougux meponpusimuil
u mexnono2uit (MOCMT)

Matpuiet DCMT — oauH U3 BaXXHBIX U YJOOHBIX MHCTPYMEHTOB CHEIUAIKCTA, OCYIIECTB-
JISFOIIETO SHEPTeTHUECKUil MeHEeKMEeHT. OHM OPUEHTHPOBAHBI Ha YHUBEPCATU3AIMIO U aBTOMATHU-
3aui0 ero (yHKIMH B CHCTaBE MHTETPUPOBAHHOW aBTOMATH3UPOBAHHOW CHUCTEMBI YIPaBICHUS
sHeprocOepexkenreM. [lo myOmmkanusM MOXHO 03HaKOMHUThCs ¢ Marpuniamu DCMT moapoOHee.
Jlanmee B Oiioke 8 UM Takxke OyAeT yAelieHO BHUMaHUE B CBETE MCIOJIb30BAHUS MPH BBIMOJTHCHUH
SHEPTOayAUTOB.

DKoHOMUUECKUTl nOMeHyuan IHepzocoepercenus OnpeesieTcss TOIbKO PeHTabeIbHON Ya-
CTBIO TEXHUYECKOTO MOTEHIMAIA, OCBOCHHE KOTOPOI 3aBUCUT OT HAJIWYHs WHBECTUIMH. TakuMm 06-
pazoM, BeIMYMHA SKOHOMHUYECKOTO MOTEHIIMAIAa MEHbBIIIE TEXHUUYECKOTO U OTPAaHUYHBACTCS YKECT-
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KOCTBIO TpeOOBaHUI, MPEABABIAEMBIX K OKYITAEMOCTH KalUTAJIOBIOKEHHUH B SHEprocOepeKeHue.

JUig Kaxa0ro MeponpusiTus Wi TexHosoruu mMatpuy JCMT MOXKHO OLIEHUTh BO3MOXKHOCTH
peayiv3allMi W 3aTpaThl MPU MPOBEIEHUU AKTUBHOM 3HeprocOeperaromieil MoJIMTUKH, YCTAaHOBUTD
HKOHOMMUECKYIO L[€71€CO00Pa3HOCTh OT/IEIbHBIX IHEProcOeperaroIinx MEpONpUsSTUl U UX IPUOPH-
TeThl. JTO QYHKIMS SHepreTruueckoro MeHemkepa. Ouenka ICMT, ux paHxupoBaHUE MO3BOJISIOT
HaWTH BEJIMYMHY IKOHOMUYECKOTO SHEPTrOCOEpEraroleto MOTeHIMAala U TEHCHIIMH €ro POCTa.

[Ipy aHanM3e TEXHUYECKOTO M SKOHOMHYECKOIO IMOTEHILMAJIOB YUHUTBHIBAIOTCS MOBBILICHHUE
YPOBHSI HA/IEKHOCTU PHEPrOCHAOXKEHUS M yBEJIIMYEHHE MPHObLIEH 3a CUET CHUKEHHs yiiepda ot
ero nepepsiBoB Omaromaps peanuzarmu JCMT.

DKonocuueckuii nomenyuan Inepzocoepexcenus OnpeaensieTcss MaKCUMaIbHO BO3MOKHBIM
CHIDKCHHEM 3KOJIOTHYECKOro yiiepba, HaHocuMoro Beiopocamu Bpeanbix BemiectB (CO2, NOi, SO
U JIp.), U3IYYCHHUSIMHU U T. 1. 00BEKTOB, a TAKKE 3aHMMAeMO UMM TEPPUTOPHH OJarofapsi BbINOJ-
HEHUIO SHeprocOeperarwux MeponpusTuil. Yiuiep0d MoKeT ObITh BbIpa)ke€H B JIEHEKHOH (dopMme B
BUJIE JOTOJMHMUTEIbHBIX 3aTpaT Ha OYMCTUTENIbHBIE YCTPOWCTBA, 3/paBOOXpPAaHEHHE, BO3MEIICHHE
yiepba OT HENOBBIMYCKa MPOAYKUUU 3a00JIEBIIMMHU WEHAMH OOIIECTBa, NOTEPH YpPOKAMHOCTH,
CTOMMOCTH 3€MJIH, yIiepOa OT KOPPO3UH COOPYKEHHH M 000pyloBaHUs, YXyIIIEHUs] OHOJIOrnye-
CKHUX 3JIEMEHTOB IPUPO/IbI.

Ilogedenueckuit nomenyuan Inepocoepecenus ONpeaeisieTcss MEpoOr OCO3HAHUS aKTyallb-
HOCTH Ip00JIeMbl SHEProcOepeKeHus] BCEMU JIMLAMH, IPUHUMAIOIUMHU U PEaU3yIOIUMHU pellie-
Hus 0 OCMT - oT nesTeneil MeXrocy1apcTBEHHbIX OpraHU3aluil IO OTJENbHBIX IOMOBIIAJICIIbLIEB,
a TaK)Ke COTJIACOBAHHOCTBIO UX JICUCTBUM.

3azaya OLIEHKH 3HEpProcOeperarImux MOTEHIMAJIOB UMEET MHOIOYPOBHEBBIN HTEpaTUBHBIN
XapakTep, OCHOBBIBAETCS HA HCIIOJIb30BAaHUU MPOTHO30B PA3BUTHUS PETrMOHA, CTATUCTUYECKUX JIaH-
HBIX y4yeTa U KOHTPOJI SHEPronoTpeONeHUs U OTHOCUTCS K KJIacCy 3ajad ¢ HEONpPEAeIEHHON HH-
¢dopmanueld. DTo BakHEHNIIas 3a/jaua S3HEPT€TUYECKOTO MEHE/DKMEHTA, PUHIIUIIBI €€ peIIeHUs Ja-
HBI B.

JUis ydyeta NMOTEHIHMANOB 3HEProcOepeKeHUs] MpH IJIAHUPOBAHUU PA3BUTHUS SKOHOMHKH U
YIPaBIEHUH €10, U MPEXK/Ie BCEro TOIUIMBHO-PHEPFrETUYECKUM KOMILIEKCOM, B U3BECTHBIE, UCIIOJIb-
3yeMbI€ CErOJHS MaTeMaTHYSCKHE MOJEIM ONTUMM3ALMHU JUIS PaCCMaTPUBaeMbIX 00BEKTOB (OT-
paciib, IPEANPUATHE H T. JI.) BBOISTCS SHEProcOeperaronue SJKBUBAICHTHI.

Onepzocbepezarowyumu  IKEUBANEHMAMY MONIUBHOU OA3bl, MPAHCNOPMA, INEKMPUYECKOU
cmanyuu, 31eKmpudeckux cemei u m. n. HA3bIBAIOMCS pACUemHble IKEUBATEHMbL dHep2ochepe-
2arWUX MEPONPUAMULL U MEXHON02Ull, O1a200aps KOMOPBLIM YOaemcs uzdexicams cmpoumenbCmea
DPeanbHbIX OOHOUMEHHBIX 00BEKMOE C ONPEOeNIeHHIMU IHEPLEMUUECKUMU, IKOTOSUUECKUMU U COYU-
ANIbHO-IKOHOMUYECKUMU IKEUBATICHIMHBIMU NAPAMEMPAMU.

Hcnonb30BaHNe TaKuX SKBUBAJIEHTOB MO3BOJISIET YUECTh CIEIYIOIIHE MOMEHTHI:

— BO3MOXKHOCTH YHEProcOepeKeHust BO Bcel menu — ot Ao0suu [19P 10 koHeuHnoro notped-
JICHUS ¥ YTUIIU3aLHUU OTXO0/10B,

— TEePPUTOPHAIIbHBIE PAaCIPEEIIEHNE U 3HAYUMOCTh SHEprocOeperaronero NoTeHuuana, 3Ko-
HOMMYECKHE 3aTpaThl HA SHEprocoepexeHue, (PakTopsl HAAEKHOCTU U BPEMEHU B YaCTH U3MEHEHHUS
MOTEHIIMAJIa S3HEPTOCOEePEKEHNU,

— YCJIOBMSI pealli3aliy dHeprocOeperarwux MeponpusTui, B TOM 4HCIIe, COOTHOIIEHUE TO-
CYJapCTBEHHOI'O M YaCTHOI'O CEKTOPOB B IKOHOMHKE, IICHUXOJIOTUYECKYIO MMOATOTOBJIEHHOCTh U Ha-
CTPOEHHOCTh 00CITYKMBAIOLIET0 MepCOHAaa U HaCEIeHUsI, OTHOLIICHHE MECTHBIX BJIaCTEH U T. 1.

Wtak, TexHosorus y4dera 3HeprocOepexeHus B 3a/layax IJIAHUPOBAHUS PA3BUTHUS U yIIpaBiie-
Hus TOK MoxkeT ObITh Ipe/ICTaBIeHa MOCIE0BATENBHOCTRIO CIEYIOIUX IPOLEAYP:

1. BrisiBiIeHHE UCTOYHUKOB 3HEPTOCOEPEIKEHHUS.

2. OmnenHka 3HEprocOeperaroux MOTCHIIUAIOB.

3. Br10op sHEprocoeperarommx SKBUBAJICHTOB M PacyeT UX MapaMeTpOB.

4. BoJ 3Heprocoeperammyx 5JKBUBAJICHTOB U UX [IapaMETPOB B MaTeMaTH4YECKHE MOJAETH U
QJIITOPUTMBI ONTUMH3AIMHN SHEPTETUUECKUX CUCTEM.

[TapameTprl 3HEprocOeperarwIux SKBUBAJICHTOB AENATCS HA TPU TPYIIIbI. SHEPrOTEXHUYE-
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CKHE, 9KOJIOTO-3KOHOMHYECKHE, COLIUATIbHO-IPKOHOMUYECKHE.

DHEpProTeXHU4YecKre MapaMeTpbl ONPENENSIOT COCTaBisAtonlyo npudsun or DCMT, nomy-
YaeMyIo 3a CUET Pa3HOCTH MEXJy SKOHOMHEW 3aTpaT Ha 3Heprocoeperaromuii 00beKT, CTPOUTENb-
CTBa KOTOPOTO M30eTaroT Oyaromaps s3Heprocoepexenuto, u 3arparamu B JCMT.

DKOJIOTO-PKOHOMUYECKHE TapamMeTpbl OMPENEISIOT COCTaBIAOMY0 TpuoObum ot DCMT,
00yCIIOBJICHHYIO CHIDKEHHEM BO3JECHUCTBUS HA OKPYXKAIOIIYIO CPEeAy 3a CUET HECTPOMUTEIhCTBA Pe-
IbHOTO HEProo0BEKTa, - MPEAOTBPAIICHHBINH yIIepO OT BRIOPOCOB BPEIHBIX BEIIECTB M 3aHATHS
3eMJIH, a TaK)Ke yIyUIIEeHHUs] TEXHOJOTUU Y KOHEYHOTO IOTpeOUTesl.

ConuanbHO-35KOHOMUYECKHE MapaMeTpbl MO3BOJISIOT PACCUUTATh CYMMAapHYHO MPUOBLIL OT
peayinzaliii SHEProcOeperaroiero MnoTeHMala ¢ yueTOM IOBBIIIEHNs HaJEKHOCTH SHEProcHald-
KEHUS U KauecTBa IIPOU3BO/ICTBA.

Hawunydmum BapuanToMm (ClieHapHeM) pa3BUTHS SHEPreTHYECKOM OTPAaciu CIIEAYeT CUUTATh
BapUaHT, 00ECIEUNBAIOIINNA MAKCUMAJIbHYIO TPUOBLUIb C yuyeToM (haKTopa SHEProcOepeKeHus, T. €.
BCEX HAa3BAHHBIX €€ COCTABIISIFOIIMX.

KOHTpOJIbeIe BOIIPOCHI

. [avime onpedeneniie nOHAMUIO <mMapugh».

Ymo maxkoe nepekpecmmuoe cybcuouposanue u KaKogsvl e2o NoCie0Cmeus?

Ilepeuucnume ocHogHble 8UObI MAPUGDPO6 HA INEKMPOIHEPSUIO.

Kaxk paccuumamu nnamy 3a snekmposnepauio no 00HOCMA8OYHOMY MApUdy no cuémuuxy.

Kax paccuumamo naamy 3a.21ekmposuepeuro no 08yxcmagouomy mapug)y ¢ OCHOBHOU

CMAsKoU 34 MOWHOCHb NPUCOCOUHEHHBIX INIEKMPONPUEMHUKOS.

6. Kax paccuumamv niamy 3a 31eKMpoOdIHEPeUr0 N0 08YXCMABOYHOMY MApu@y ¢ onaamotl

MAKCUMALHOU HAZPY3KU.

Kax paccuumamo nnamy 3a sanexmposnepeuro no o0Hocmagoynomy mapu@dy ouggepenyu-

POBAHHOMY NO BpEMeHU CYMOK, OHAM Nedenu, Ce30HaAM 200d.

8. [Ilo xakum mapugham omnyckaemcs npupoouslil 2az u menuio?

9. B uem 3axnrouaemcs pe2yiupyrouas poib 20Cy0dpcmed 6 80npocax mapugooobpazosanus’?

10. /[atime onpedenenue nOHAMUIO KHOPMA PACX00a MOHAUBHO-IHEPLEMUUECKUX DECYPCOBY.

11. Ilpuseoume xknaccuguxayuro HOpm pacxooa MonIUsa, Menio8oll U INeKmpuiecKol IHep-
euu.

12. Kakue memoowvl npumensiomes 07 paspabomku Hopm pacxooa TOP?

13. Kaxue snepeoskonomuyeckue nokazamenu no HOpmMupoganuro Bel 3naeme?

14. /latime onpedenenue nouamuro «dIHepeo0eMKOCHb NPOOYKYUU.

15. Kaxue 6uowi snepeocoepezarowux nomenyuaios Boi 3naeme.

16. /[atime onpedenenue noHamuio «aHepeocoepecarouyull IKEUBALEHM.

agrwbdPE

~
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BJIOK 6
OCHOBHBIE ITIPABOBBIE U HOPMATUBHBIE 1IOKYMEHTbLI B
OBJIACTHU SGHEPTOCBEPEXXEHUSA. YIIPABJIEHUE TOK.
MMPOI'PAMMBI 11O SHEPI'OCBEPEXEHUIO

6.1. 3akon «O0 IHeprocoepeKeHuu»

[IpaBoBYyI0 OCHOBY IOCYJapCTBEHHOM IMOJMTUKH SHEProcOEPEKEHUs] U PEIICHUs BCEX Ipo-
6nem B oOnactu 3((HEeKTUBHOrO HCIOJIb30BaHUS SHEPrUU 00pa3yroT, Mpexae Bcero, 3akoH «O06
3HeprocOepeKeHNN», pecnyOIMKaHCKIE, OTPaciieBble U PETMOHANIbHBIE MPOrpaMMbl dHEprocoepe-
aeHus, a Takke ykasbl [Ipesunenta, nocranosnenust Cosera Munucrpos Pecniy6nuku benapycs u
JPYFUX TMPAaBUTEIbCTBEHHBIX OPraHOB IO KOHKPETHBIM BONpPOCAM KOOPAMHALMU M pealu3aliu
SHEPTrOCOEPEraroIei MOTUTHKH.

3akoH «O0 sHEprocOepekeHNU» OB MPUHAT U BCTYNMWI B cuuty B uroHe 1998 r. Um perynu-
PYIOTCS OTHOMIEHHMSI, BOSHUKAIOIINE B IPOLIECCE ACSITEIbHOCTH IOPUINYECKUX U (PU3NUECKUX JIUI] B
chepe sHeprocOepexeHusi, B LEISAX MOBbIMIEHUS 3()(YEKTUBHOCTH HCMOJIb30BAHUS TOIJIMBHO-
SHEPreTUUECKUX PECypCcoOB, U ONPEAEISAIOTCS IPAaBOBbIE OCHOBBI ATUX OTHOLIEHUU. 3AKOH ycma-
Haenueaem nepzocdeperceHue 6 Kauecmee nPuopumema 20cy0apcmeeHHoNl nOJuUmuKu é pe-
uieHuu Inepeemuueckoil npooaemsl 6 Pecnyonuxe benapyce.

Crpykrypa 3akoHa «O0 3HEeprocOepexeHUN» npeacTapieHa B Tabmuime 6.1. [IpokoMmmeHTH-
pPyeM HEKOTOpBIE MOJIOKEHHSI ITOT0 ToOKyMeHTa. B cTarbe 1 naH psit onpezeneHuii, B TOM 4ncIie:

— «9HepaochepedceHue — OPTaHn3allMOHHAas!, Hay4yHasi, IpaKTudeckas, nH(GOpMallMOHHasl Jes-
TEIBHOCTh IOCYJIaPCTBEHHBIX OPraHOB, IOPUANYECKUX U (PU3MUECKUX JIMILI, HAllpaBJeHHAs Ha CHU-
KeHue pacxona (MOTephb) TOIUTUBHO-IHEPTETHUSCKUX PECYPCOB B IpoOLecce MX J0OBIUM, Tepepa-
00TKH, TPAHCIIOPTUPOBKH, XpaHEHUs!, IPOM3BOCTBA, UCIOJIb30BAHUS U YTHIIN3ALIU,

— «1oNb306aAMENU MONTUBHO-IHEP2EMUYECKUX PeCYPCO8 — CYOBEKThI X03511ICTBOBAaHUS HE3aBU-
cuMO 0T (opM COOCTBEHHOCTH, 3aperucTpUpOBaHHbIe Ha Tepputopun Pecybnuku benapych B ka-
4YeCTBE IOPUINUECKUX JIULL WU MpeAnpuHuMaTeiel 6e3 00pa3oBaHusl OPUIMUECKOTO JIMIIA, a TAKXKE
Jpyrue JIMia, KOTOpble B COOTBETCTBUM C 3aKOHOAATENLCTBOM Pecnybnuku benapyck umeror npaso
3aKJIIOYaTh XO3SMCTBEHHBIE JOTOBOPBI, M TI'PAXKIAHE, HCIOIb3YIOIINE TOIJIMBHO-IHEPreTHUYECKHE
pecypcee»;

— «NpoU380OUMENY MONIUSHO-IHEPLEMUUECKUX Pecypco8 — CyOBEKTBI X035HCTBOBAHUS HE3a-
BUCHUMO OT (pOpM COOCTBEHHOCTH, 3apEruCTpUpOBaHHbIE HA TeppuTopun Pecnyonuku benapych B
KauyecTBE IOPUAMYECKUX JIMIIL, JJIs1 KOTOPBIX JIF00OW M3 BUJIOB TOINIMBHO-3HEPTrEeTUUYECKUX PECYPCOB,
UCIO0JIb3YEMBIX B pecIyOInKe, IBISETCS TOBAPHOM MPOAYKIIUEI».

[Tonb3oBarenu ¥ MPOU3BOAUTENN TOILIUBHO-IHEPreTUUYECKUX PECYPCOB SIBIISIFOTCS CYObEKTa-
MU OTHOILIEHUH B cdepe sHeprocoepexenus. Bee BUAbI IesATENbHOCTH, KOTOPbIE OHU OCYIIECTBIISA-
10T, OT JI0OOBIYM BSHEPropecypcoB A0 BHEIPEHUS CUCTEM YIIPaBJICHUSI SHEProcOepexeHUeM HU
CpeACTB KOHTPOJS 3a ucmonb3oBanueM TP, chopmynmpoBansl B craThe 3. T'ocymapcTBeHHOE
yrpasiieHue B cepe sHeprocOepekeHus BKIIOYAET KOMILJIEKC MEp, HaIllpaBJICHHBIX Ha CO3JaHHE
SKOHOMMYECKUX, HH(OPMALMOHHBIX, OpPraHU3alMOHHBIX YCIOBUWU JI pealu3alidy IMOJUTUKU
sHeprocOepexxeHus. B ToM uncie — pa3paboTKy rocyJapCTBEHHBIX MEXIOCYIapCTBEHHBIX HAyqHO-
TEXHUYECKUX, PECIyOIMKAHCKUX, OTPACIEBBIX W PErHOHAIBHBIX IMPOTPaMM 3HEProcOepeReHus,
co3anue (pUHAHCOBO-KOHOMHUYECKUX MEXaHM3MOB WX peajM3alliH, MOBHIIICHUE YPOBHS oOecte-
yeHusl peciyOnuku MecTHbIMU TOP, pacnpocTpaneHue 3K0JI0TUYECKU YUCThIX U O€30TIacHbBIX SHEP-
TeTUYECKUX TEXHOJIOTUH, TEMOHCTPALIMOHHBIE MPOEKTHl BHICOKOW 3HEProdpekTuBHOCTH, UHDOP-
MalMOHHOE ObOecreyeHne AEATEIbHOCTH 10 3HEprocOepekeHno, o0ydeHHe MPOU3BOJICTBEHHOTO
IepcoHaia ¥ HaceJleHUs METOJaM 3KOHOMHUH TOIUIMBAa U 3Hepruu. [IpenycmMorpeH rocynapcTBeH-
HBIM Ha/30p 3a palMoOHaIbHBIM ucnojb30BaHueM TOP. CornacHo cratbe 7, MOPSIOK U YCIOBUS OC-
HaIlleHUs oJb30oBaTesel u npousoauteneit TOP nmpubopamu yuera ux pacxoja, a TakkKe MopsiIoK
pa3pabOTKU M YTBEPKACHUS MPABWII MOJIb30BAaHUS IEKTPUUYECKON U TEIJIOBOW 3HEpPruen, mpupo-
HbIM U CKIKEHHBIM ra3oM, MpoJayKTaMu HedTernepepaOboTKU yCTaHABIMBAIOTCS MPAaBUTEILCTBOM
PecniyOnuku benapych. B TexHonmornyeckue periamMeHTbl, TEXHUUECKHUE MaclopTa, TEXHOJOTHYe-
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CKHE€ MHCTPYKLHUHU IO IKCIUTyaTallud BCEX BUJIOB ASHEProNoOTPeOIISIOmIEeN MPOIyKIUN BKIIOYAIOTCS
HOPMBI pacxo/ia TOIJIMBA U SHEPTHHU, MOPSIA0K pa3pabOTKH, YTBEPXKJIEHUS U IEPECMOTpPa KOTOPBIX,
cormacHo cratbe 10, Takke ycranaBnuBaercs [IpasurensctBom. Cratbsimu 12, 13, 14 pernameHTH-
pyroTcs 3a1a4i U 00bEM COOTBETCTBEHHO HAJA30pa 3a pallMOHAIBHBIM HcIoJib3oBaHueM TOP, skc-
MEePTU3BI TPOCKTHBIX PEUICHUN, YJHEPTETUICCKUX 00CIICIOBAHUIN MPEINPUATUH, YIPEKICHUN U Op-
ranu3anuii. [locnennue o0s3aTenbHbl, ecinu rogoBoe norpediaenue nmu TOP cocrasnser 6onee 1,5
ThIC. T.y.T. DUHAHCHPOBAHUE MEPONIPHUITHIA MO IHEProCOSPEIKECHHUIO OCyIecTBIseTcs (cTaThs 18) 3a
CYET CPEJCTB PECIyOJMKAHCKOTO M MECTHBIX OI0JKETOB, pecnyOnukanckoro ¢onma «ueprocoe-
PSKCHHE», CPEIICTB IOPUINICCKUX M (PHU3UUECCKHUX JIHII, HAPABISEMBIX TOOPOBOJIBHO Ha ATH IIEJIH,
n JIP. Ilonp3oBatensam u npousBoguTesiMm TOP, oCyImecTBISIIONUM MEPOIIPUSTHS 110 dHEprocoe-
PEKEHUIO, B COOTBETCTBUU €O cTarheld 20. MOTYT NMPenoCTaBIsAThHCS JIBIOTHI B BUIE CYOCHANH, J10-
tauuil. FOpuanueckue u pu3nyecKue Jinia, BUHOBHBIE B HAPYLIEHUH 3aKOHOIaTENbCTBA 00 dHEPro-
coepexxenur, H OTBETCTBEHHOCTh B COOTBETCTBHM C 3aKOHOJaTenbcTBOM Pecnybnuku benapych
(cratbs 21).

Tabmuma 6.1.

Crpykrypa 3akoHa «O0 sHEprocOepeKeHUN»

I'JTABbBI CTATbU
No HawnmenoBanue No HawnmenoBanue
1 | OcHOBHBIC TOHSATHS
2 | 3aKOHOAATENLCTBO 00 SHEPTrOcOepeKEHUH
1 OO1mue oMK eHHst 3 | CyObeKThl oTHOLICHHH B cpepe IHeprocOepeKeHHs

4 | MexayHapoaHoe COTPYJHHUYECTBO B cdepe dHeproche-
peKEHHSI

5 OcHOBHbBIE MPUHIIUIIBI TOCYTAPCTBEHHOTO YIPABICHUS B
cepe aHEpProcOSpeIKECHUS

6 | TocymapctBeHHOE yrpaBiieHue B chepe dHeprocoepexe-
HHUs

7 | Y4er TOIUIMBHO-9HEPIeTHUECKHX PECYPCOB

8 | IIporpammel 3HEproCcOEpESKECHUS

9 | HayuHo-TexHu4eckoe obecrieueHue B cepe sHeprocoe-
pEOKCHHS

10 | HopMsI pacxosa TOIUIMBA ¥ SHEPTUH

11 | Cranpapruszanysi, CEpTUPHUKAIMS U METPOJIOTHS B cdepe
9HEProcOepeIKCHUS

2 OCHOBBI TOCYapCTBEHHOTO 12 | T'ocymapcTBEHHBIH HA30p 32 pallHOHATBHBIM UCIIONB30-
yIIpaBJICHUsI SHEProcOepeKeHUEM BaHHEM TOILTUBHO-IHEPIeTHUECKUX PECYPCOB

13 | lNocymapcTBeHHas 3KCIEpTH3a dHEpreTHIecKoi ddhdek-
THUBHOCTHU IIPOEKTHBIX PELICHUI

14 | IlpoBeaeHue SHEPTETHUECKOTO O0CTISIOBAHMS IPEATIPH-
SITUHM, YUPEXKIEHUH, OpraHn3alnii

15 | TocynmapcTBeHHOE CTaTUCTUYECKOE HAOIFOMEHHE 32 d(-
(I)CKTI/IBHBIM HCIIO0JIB30BaAHUEM TOIIJIMBHO-
IHEPreTHYECKUX PECYPCOB

16 | OOpa3oBaHue U MTOATOTOBKA KaApOB JUIst chepbl IHEPTo-
cOepexeHus

17 | UudopmarrionHoe obecrieueHne AesTeNbHOCTH 10
JHEProCOEPSIKEHUIO

18 | Ucrounuku puHAHCUPOBAHUS
OKOHOMHYECKHE M (PHHAHCOBBIE

3 19 | PecnyOnukanckuii Gpouy "DHeprocoepexeHue”
MEXaHU3MbI SHEProcOep K eHUs
20 | DKOHOMHYECKOE CTUMYJIMPOBaHKE YHEProcOepeK eHUS
OTBETCTBEHHOCTH 32 HapyIlIeHHE 21 | OTBEeTCTBEHHOCTH 32 HAPYIIICHNUE 3aKOHOIATEIBCTBA 00
4 3aKOHO/IATENBCTBA 00 dHEproche- 9HEProcOepeIKEHUH
peKECHHH
5 3aKTIOUNTENbHBIE TTOT0XKEHHS 22 | BerymuieHne B CHITYy HACTOSIIIErO 3aKOHA
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Bo ucnonnenne 3akona Pecrybnmuku benapych «O0 sHeprocOepexeHUU», I peannu3aluu
rocy/1lapCTBEHHOW MOJUTHKU 3HEProcOepekeHUs ObUT MPUHST LENbIN psJl HOPMAaTUBHBIX TOKYMEH-
TOB.

* [locTaHoBieHHE O IOTMOJTHUTEIBHBIX MEpax Mo oOecrneyeHn0 3(PPEeKTUBHOTO HUCIOJIb30BA-
HHUA TOINJIMBHO-3HEPIr€TUUCCKUX PECYPCOB.

* IlocranoBiieHue 0 co3MaHUK 00TACTHBIX © MHHCKOTO TOPOACKOTO YIIPABJICHHUS IO HAI30Py
3a palMOHAIBFHBIM HCIOIB30BAHUEM TOIUIMBHO-YHEPTETHYECKUX pecypcoB ['oCyaapcTBEHHOTO KO-
MUTETa M0 PHEPTOCOEPEKEHHIO U SHEPTETHIECKOMY HAI30DY,

* «[lonoxeHne 0 HOPMHUPOBAHUIO PACXOIa TOTUTMBA, TEIUIOBOW U DJICKTPUIECKON SHEPTUH B
HapoHOM xo3siiicTBe Pecybnuku benapyce».

¢ IlocranoBnenue «O Mepax Mo YCHJICHHUIO pabOThI MO peaiu3aliiu SHEProcoeperaromen mo-
JUTUKU B pecIyOInKe»,

* [locranoBinenne «O Mepax MO SKOHOMHYECKOMY CTHMYJIUPOBAHUIO JIEATEIHHOCTH CyOheK-
TOB XOSﬂfICTBOBaHHﬂ, HaHpaBJ'IeHHOI\/II Ha COKpalICcHHE HOTpe6J'I€HI/I$I TOIINIMBHO-3HCPIr€TUYCCKUX PEC-
CYpPCOB ¥ OCBOCHUE AHEPTO- M PECYPCOCOSPETAIONINX TEXHOIOTHI»,

* TlocranoBnerne «O mopsaKe pa3pabOTKH, YTBEPKACHUS U IEPECMOTPa HOPM pacxo/ia TOIl-
JINBA U DHEPIUN»,

* [TocranoBnenne «O MOpsIAKE MPOBEACHUS YHEPTETUIECKOTO 00CIETOBAHUS MPEIIPUATHH,
YUPEKICHUN U OpraHU3aLNU»,

* [lomoxxenue «O mopsiike pa3paObOTKU ¥ BBHITIOIHEHUS PECITyOIMKaHCKUX, OTPACIIEBBIX H Pe-
TMOHAJIbHBIX IPOTPaMM 3HEPTOCOEPEIKEHUSI».

6.2. Ctpykrypa ynpasienusi TOK u cucremoii
3Heprocoepexenus Pecnyoumku benapych

Ha puc. 6.1 noka3zanbl cBsi3u Mexay cyObekTamu ympasieHus moacucteM TOK u cucteMsr
SHEProcOepeKeHMsl; CEpbIMU CTPEIKaMu O0O03HAYEHbI CBS3U IOCYJAapCTBEHHOIO PEryIMpPOBaHMS,
YepHBIMU — CBSI3U XO3SMCTBEHHOTO BejIe-

[ Hus. Cucrema yrpaBlleHUs! dHeprocoepexe-

|Pecnyda e ”"’-“”ﬂmj HueM B benapycu popmuposanacek ¢ 1993 r.

e
Ee crtpykrypa mokazaHa B TEpBOM YacTu
puc. 6.1, Tye CBS3U MOJYUHEHHOCTH CYOh-

| Aenropeps . L.*fz.lm.lr:mprma chwm.-z.l.w.-
| Bessmepn® h_ A Sl €KTOB YMPABJICHUS O0O03HAYEHBI ITYHKTUP-
i [ E e O, HBIMHU CTPCITKAMH.
( P i Pecrybnukanckum opranoMm rocynap-
| Beamomims” ' CTBEHHOTO  YHIpPaBJICHHUS, peaJIu3yIoIIuM
: _._ S Y. KM LTI
P D S (YHKIIMM TOCYHIapCTBEHHOTO PETYIUpPOBa-
Xoeyeen. Jt' E . HUSA 1o obecreueHnto TOIUTUBHO-
| S raritica DHEPreTUYECKUMU  peCypCaMH, . SABJIAETCS
| TR MuHHCTEpCTBO JHEpPreTHkH  PecmyOnuku
Kowngeps i T
beanegumexin” r b ol Benapycs (MunsHEPrO).
j e B TOmIMBHO-3HEPreTUYECKHI ~ KOM-
. A sedsnssinass meke Pecyoiuku benapych BXOT:
= I, | i, M
{11 “Beamepror (" ofaemume | e MUHHCTEPCTBO DHEPIreTUKHU, KOTO-
CEREPEREH S | | == = | mMurcka
= || |
|| e g POMY IO TYHHEHBI.
* _ : B - bemopycckoe  rocyIapCTBEHHOE
; i i I [ ST TBeaunnecar HpeI[HpI/IﬂTI/Ie 110 TpaHCHOpTI/IpOBKe rasa
AR, el =P Sneorocfepewmeie” ) o
| (| «benrpancraz» (50 % akuuii mpUHALICKHUT
PB, 50%— P®);

Puc. 6.1. Cmpyxmypa cybvexmos ynpasnenuss TOK

- bemopycckuii  rocygapCTBEHHBIM
u sHepzocoepesicenuem ¢ Pecnybnuke benapyco.

SHEPreTHUYECKUl KOHLEpH «bemsHepro»,
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- benopycckuil koHIIEpH 1O TOIUBY U razuukanuu «benronras»;

ebenopycckuil rocyapcTBEHHBIM KOHIIEpH N0 HEYTU U XuMuu «beaHepTexum», Mo TUHMHEH-
HbIH HenocpeacTBeHHO CoBety MunuctpoB Pecniy6nuku benapyce.

OcnosHvimu 3a0avamu MunsHep2o A6110mcs.

— IPOBEACHUE HAYYHO-TEXHUYECKOW, SJKOHOMUYECKON M COLMAIIBHON ITOJIMTUKH, HAIIPABJICH-
HOH Ha co3JaHue ycIOoBUN A A3PPEKTUBHON pabOThI MOJBEAOMCTBEHHBIX MUHAHEPro OpraHusa-
IUH B LENAX YIOBJIETBOPEHHS MOTPEOHOCTH HAPOIHOTO XO3AMCTBA M HACEJIECHUS B AJIEKTPUUECKUM
Y TEIUIOBOW SHEPTHH, IPUPOTHOM H CKIKEHHOM ra3e, TBEP/BIX BHIOB TOIDIMBA, HX PAallMOHAIBHO-
ro 0€30MacHOTO UCIIOJIb30BaHUS,

— IIPUHATHE B YCTAHOBJIEHHOM IOPSIIKE MEp MO 00ECTIEYEeHUIO SHEPIeTUUECKON 0€3011aCHOCTH
Pecmy6miuku benapyce;

— MOJArOTOBKA COBMECTHO C JPYIrMMH pECIyOJIMKaHCKUMM OpraHaMy TIOCyIapCTBEHHOIO
yIpaBiaeHusi 00JMCIIONKOMaMU U MHHCKUM TOpPUCIOJKOMOM MPEUIOKEHUH 1O (OPMUPOBAHUIO
sHepreTUyeckoi noauTuku Pecny6nuku benapycek u opranu3zanus peaiu3anuy 3T0i MOJIUTHUKH;

— pa3paboTKa ¥ OCYIIECTBICHHE MEp 10 YAYUIIEHHUIO TUIATSKHON AUCIUIUIMHBI IIPH pacueTax
3a TOIUIMBO U 3HEPIHUIO.

OcHoBHoe HanpasiieHue aedrenabHoctu TOK - 3To BceMepHOe pa3BUTHE MECTHBIX BUJIOB U He-
TPaJMLIMOHHBIX MCTOYHUKOB SHEPrUH, a TaKKE€ MOBCEMECTHOE BHEAPEHHE 3HeprocOeperaruux
TEXHOJIOT U .

B ronyepne «benneghpmexum» cocpenoroveHa Bes 00bMa HEPTH U OMYTHOTO rasa. Jlummur
no6bryn HedTr Ha Tepputopun. Pecrryonmuku benapyces ycranoBien B o6beme 1850,5 Thic. T B TOI.
KoHLiepHOM COBMECTHO € MPOU3BOACTBEHHBIM 00beAMHEHNEM «benopycHeTh» BeeTcss akTUBHAsS
paboTa 1o y4acThro B pa3pabOTKe POCCHICKUX HEPTIHBIX MECTOPOXKACHUI B HeHelrkom aBTOHOM-
HOM okpyre Poccuiickoit ¢penepanuu. s 5Tol ey co3aaHa Ha MapUTETHBIX yciaoBusix Henenko-
benopycckas HedTsHas KOMIaHUs, KOTOpas IOJYy4YWJa JIMLIEH3UIO HAa TE0JIOTUYECKOE H3Yy4eHHE
Henp Jlurunckoro ydactka. KoHuepH oOecniednBaeT Bce OTpaciu SKOHOMUKH benapycu »kuIxkum
TOTUTMBOM M CMa304YHBIMH MaTepHaaMHu Yepe3 HAXOISIIUECS B €ro MOJIYMHEHUH MPOU3BOICTBEH-
HbIe OOBETUHECHUST HEPTEPOAYKTOB. KpoMe ATOrO B €ro BEACHWH HAXOIATCS BCE MPEANPHITHS
XMUMHYECKON MPOMBIIIJIEHHOCTH, KPYNHEHIIMMH M3~ KOTOphIX siBisitorcs Caetsioropckoe PVYII
«XumBoJiokHO», Moruiesckue PYII «XumBosokHO» 1 «JIaBcan».

[IpennpusiTie Mo TPaHCHOPTUPOBKE M MOCTaBKE raza — «bermpaHnceas» sIBUIOCH MpaBoIIpe-
eMHHKOM co3ianHoro B 1960 r. B pecnyOnuke YnpaBieHHS MAarucTpalbHBIX Ta30mpoBoaoB. s
SKCIUTyaTallMy BBEIACHHOTO B TOM K€ rojy MarucTpalbHOIro rasolpoBoja «/lamasa - MUHCK» B
1973 roxy oHO OBUTO MpeoOpa3oBaHO B 3amagHOe MPOHU3BOJICTBEHHOE 00BETMHEHNE TI0 TPAHCIIOP-
THPOBKE M TOCTaBKe rasa «3amaarpancras», a B 1982 r. — B benopycckoe rocyiapcTBeHHOE TIpe/I-
MpUATHE TI0 TPAHCHOPTHPOBKE M MOCTaBKe raza «bentpancrasz». B 2001 1. oHo cramo Pecry6mm-
KaHCKUM YHHUTapHBIM MPEANPUATHEM 0 TPAHCIOPTHPOBKE W MOCTaBKe ra3a "benrpancrasz”. 3a 40
JIeT ra3oBasi CUCTEMa Ha TEPPUTOPUU HAIlE pecyOJMKHU BO3pOCa HACTOIBKO, YTO MOXKET TpPaHC-
OPTHPOBATH 1O CBOMM MArMCTPAIBHBIM apTepisiM g0 50 mupx M° rasa. JUis CpaBHEHHS yKaKeM,
gro B 1992 r. Benapych motpebmna 17,5 mupx M° rasa, a B 1999 1. B pecry6muky mocrymuio 16
mipa M rasza. B 2000 rogy o6bpeM TpaHcnopTupyeMoro «beiarpaHcrazomM» o CHCTEME MAarHCTPallb-
HBIX Ta30TPOBOJIOB, MPOJIOKEHHBIX 0 Hamel pecryonuke, coctaBmi 41,8 mupn M3, u3 anx 16,5
MIIpA M — norpeburensm Pecnyonuku benapych. OcTtanbHOE KOJMYECTBO — TPAHCIIOPTHBIE MHO-
cTaBk B YKpauny, JlutBy, Kanmununarpanackyro obmacts, 3amagayio EBpomy. B 2006r. moamucano
cornamenue o nmponaxke Poccuiickoit ®enepartun 50% akiuit «bermpanceas».

«bentpancraz» skcrryatupyer 6,4 Teic. kKM razomnpoBoaoB auamerpom oT 100 no 1400 mwm.
[Tomavya mpupoAHOTO Taza MOTPEOHTENSIM PECIyOIHKH obOecrieuynuBaeTcs (YHKIIMOHHPOBAHUEM 6
JMHEWHBIX KOMIIpeccOpHbIX cTanimi, 201 razopacnpenenmTenbHON CTaHIK, 8 y3JI0B PeayIupo-
BaHHA. YCTOMYMBOE Ta30CHAOKCHHE TOJICPKUBACTCS 6 Tra30M3MEpPUTEIIBHBIMU CTaHIMAME, 632
CTaHIIMSIMU KaTOJTHOW 3alIUTHI. B ero BeZeHnn qBa MOI3EMHBIX XpaHWIMIa ra3a; OCHIOBHYCKOE C
06beMoM aktuBHOTO rasa 0,36 mipa M° u [Ipubyrckoe, nepsas odepeb KOTOPOro M03BOJSET CO3-
JaTh 3amachkl akTUBHOTO Ta3a B oOwveme 0,48 mupa M3, — B OTIpENICTICHHON Mepe 00ecreynBaroT
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YIOBJIETBOPEHUE HEPABHOMEPHOTO CE30HHOT'O CIIPOCa Ha ra3 X03sIMCTBYIOIINX CyObEKTOB.

B Hacrosimee BpeMst MpUpOAHBIA Ta3 cocmasgnsem nopsaoka (0 % e moniuenom OanaHce
cTpanbl. OT HaJIEKHOCTU COCTOSIHUS M (DYHKIIMOHUPOBAHUS CUCTEMbI Fa30CHA0KEHUS 3aBUCST KO-
HOMHKA CTpaHbl U >KM3HeoOecreueHue HaceneHus. ['a3 mpoyHO Bollen B Hally HNOBCEIHEBHYIO
KU3Hb, CTaJl HE3aMEHUMbIM B HapoJHOM Xo3siiicTBe. OH UCHOJb3yeTCs B KayecTBE TOIUIMBA JUIS
KOMMYHJIbHO-OBITOBBIX HYXX][ HaceleHUs B 92 aqMHUHHCTPATUBHBIX palilOHAX, SBISETCS BaKHEH-
IIUM TOIUITMBHBIM PECYPCOM JIJIsl IPOU3BOCTBA JIEKTPUUYECKON U TEIIOBOM SHEPTUU.

Kpome Toro, raz — rieHHO€ ChIpbe Uil XUMUYECKOMN MPOMBIIIIEHHOCTH, TPOU3BOICTBA MUHE-
PaJIbHBIX YIOOpEHUM, CUHTETUYECKUX BOJIOKOH, Pa3JIMYHBIX BUIOB IJIACTMACC, JPYTUX COBPEMEH-
HBIX MaTEpHUaJIOB, COCTABJISIONIMX OCHOBHYIO YacTh 3KCIOPTHOTO MOTeHIMana pecnyonuku. OH uc-
MOJIb3YETCsl KAK MOTOPHOE TOTUIMBO JIJIsl aBTOMOOMIIEH, 110 IpyroMy Ha3HAUYEHHUIO.

3a TpaH3UT 110 POCCUNCKOMY ra3ornpoBoy «Sman - 3anagHas EBpona» uepe3 Hainy TeppuTo-
puro ot «l"aznpoma» Poccun Pb noydana nopsiaka 18 mupa M° rasa.

B coorBercTBUU ¢ TPOrHO30M MOTPEOICHUS SJIEKTPOIHEPTUU 0KUIAETCsl MOTPEOHOCTh B HEH
B 2015 r. B pazmepe 41-45 muipn kB1-4 win yBenmuenue o cpaBHeHuro ¢ 1999 r. na 22-23 %, ten-
noBoi sHeprun — 83-89 mun ['kan, wim Ha 14-22 %. YcraHOBICHHAs MOIIHOCTH BCEX DHEPTOMC-
TOYHHUKOB IIPU YCIIOBUM CaMOOOECIEUeHUsI PECITyOIMKH AJIEKTPOIHEPrueil JOJDKHA COCTaBUTh K
2010 rony 8,3-9,0 mua xBT, ¥ 2015 rony — 8,6-9,4 mut kBT.

Konyepny «bensnepeo» noTuyMHEHbl BCE PECIYOIUKAHCKUE YHUTAPHBIE IPEIIPUSITUS 11O BbI-
paboTKe 3JEKTPO- U TEIIOBOU 3Hepruu. KpoMe HUX OrpOMHOE KOJIMYECTBO KOTEIbHBIX HAXOAUTCS
B BEJICHUM KOMMYHAJIbHBIX CIYXK0, MPEANpUATUN U 00bETUHEHUI pa3InYHbIX MUHUCTEPCTB U Be-
JIOMCTB, a 1O BBIPaOOTKe dekTpodHepruu - TOLl npeanpustuit (JJoOpyiickoi OymaxkHo (hadpu-
ku, XKabunckoro, ['opoaenkoro, Ckuaenbckoro, CIyIIKOTO caXapHbIX 3aBOJIOB H JIp.)

Konyepn «benmoneas» 6bu1 coznan B 1992 roxy anst cHaOKeHUsT IPUPOJTHBIM U CKIKEHHBIM
ra3oM, a TaKKe TBEP/bIM TOIUIMBOM (TOP(SHBIMU OpHKETaMH, IPOBAMH) HAa OCHOBE CYII[ECTBOBAB-
mero ['ocynapctBenHoro komurera BCCP no razuduxarnuu. OH 3aHUMaeTCsl TaKKe dKCIUTyaTalu-
i, CTPOUTEIHCTBOM, MTPOSKTUPOBAHNEM Ta30BBIX ceTeil. B ero Bemennu 20 ThIC. KM TPyOOIIPOBO-
JIOB, CBBIIIE 2 THIC. TA30PETYSATOPHBIX TYHKTOB, CBBIIIE 3 THIC. TPYIIIOBBIX YCTAHOBOK CHKMYKEHHO-
ro rasza. im obcinyxuBaercs 6oiee 3,5 miH kBaptup, 6osiee 30 Thic. 00BEKTOB CONMAILHOTO Ha3HA-
yenust, 3700 mpeanpusTHii MPOMBIIIIICHHOCTH, SHEPTeTHKH, CEIHCKOTO U KOMMYHAJIBHOTO Ha3Ha-
yeHus. KoHIlepH 0TBeYaeT 3a MPOM3BOICTBO TOIUIMBHBIX OPHKETOB, IPYTUX BUOB TOTLIUBA.

['ocynapcTBEHHBIM OpPraHoM, OCYIIECTBIISIOLIMM MEKBEIOMCTBEHHbIH M HE3aBUCUMBIM Haj-
30p 3a palMoHalIbHBIM Hcnosb3oBaHueM TOP, sBusercs Komumem no 3nepzoigppexkmuenocmu
npu Coere MunuctpoB Pecniyonnku benapyck, 0CHOBHbIMH 337ja4aMi KOTOPOT'O SIBJISIFOTCA:

— IIPOBEJICHUE TOCYAAPCTBEHHOM MOJUTUKH B cepe IHEProcOepeKeHus, peryJIupoBaHue Jaes-
TEILHOCTH, HANIPaBJICHHOW Ha 3((PEKTUBHOE MCIOJIBb30BaHNE U SKOHOMUIO TOP B Hapo1HOM X03s1H-
ctBe Pecniyonuku benapyces;

— OCYILECTBJIEHHE TOCYIapCTBEHHOI0 HAA30pa 32 pallMOHAJIbHBIM HCIOJIB30BAHUEM TOILIMBA,
AJIEKTPUYECKON M TEIIOBOM 3HEPTrUU OOBbEIMHEHUSIMH, MPEANPUITHAMH, YIPEKACHUSIMU HE3aBU-
CHUMO OT UX (POpM COOCTBEHHOCTH U BEOMCTBEHHOM MOTYMHEHHOCTH.

B cootBercTBuM ¢ 3TUMU 3amauamMu Komwurer mo 3HeprospekTuBHOCTH OpraHU3yeT paspa-
00TKY U peaju3aluio Mep M0 IHEprocOepexeHuo, yyacTByeT B Peanzannyu MHBECTUIIMOHHOM I1O-
JIUTUKH, UCXOJS1 U3 IPUOPUTETHBIX HANPABICHUHN pa3BUTHs S3KOHOMUKH Pecnybnuku benapycs. On
pa3zpabaThIBaeT KPUTEPHUH OIEHKH 3(PPEKTUBHOCTH HCTOIB30Banus TOP Ha TeppuTOpHAIEHOM U
OTpacCJIEBOM YPOBHE U B YCTAHOBJICHHOM MOPSIKE BHOCUT MPEIOKEHUS:

— 10 BHEJIPEHUIO SKOHOMHUYECKUX MEXaHHU3MOB CTUMYJIHUPOBaHUS 3()(HEKTUBHOIO HCHOIb30-
BAaHUS HAYYHO-TEXHUYECKOTO, MPOMBIIIJIEHHOTO, SHEPr€TUYECKOTr0 U TPYJOBOTO MOTEHLIMAIA JUIs
pealin3aluy rocy1apcTBEHHOM 3HeprocOeperarouiei noauTuKHY;

— I10 OTIPEIETICHUI0 OCHOBHBIX LIEJIEBBIX MTOKA3aTENe! 110 SHEProcOEepeKEHNI0 Ha OCHOBE BaX-
HEHIINX IapaMeTpOB MPOrHO3a COLUATIbHO-3KOHOMHYECKOTO Pa3BUTHS PECITYOIIUKH;

—I10 MOBBIIIEHUIO FHEPro3(h(HEKTUBHOCTH HAPOJAHOTO XO3SIMCTBA PECITYOIUKH.

Komurer no 3Heproap@pexkTUBHOCTH NMPUHUMAET y4acTHe B pa3pabOTKe pecnyOJIMKaHCKUX,
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OTpACJIEBBIX M TEPPUTOPUATBHBIX TOILUIMBHO-PHEPreTUUYECKUX OalaHCOB, BBICTYNAET 3aKa3YUKOM
HUOKP B cdepe aneprocoOepexeHusi, OpraHu3yeT pa3padomKy KOHUEeRYUuil u pecnydiuKaHcKux
npozpamm no Inep2ocoeperrcenuro, CoriacoBbIBaeT COOTBETCTBYIOIINE OTpacieBble, 00JacTHbIE U
MUHCKYI0 TOPOJICKYIO0 IPOrpaMMbl U KOHTPOJIUPYET UX peanu3auuto. OH TakkKe MPUHUMAeT yda-
CTHE B pa3pabOTKE MPOEKTOB PeCIyOIMKAHCKUX MMPOrpaMM CO3JaHMsI HOBBIX TEXHOJOTUN TEXHUKHU
B YaCTH PHEProcOepeKeHus, OpraHu3yeT MpOBEJeHHE paboOT MO PAa3BUTHIO U HCIOJIb30BAHUIO HE-
TPaJMLIMOHHBIX HCTOYHUKOB SHEPIHMH BTOPUYHBIX SHEPreTHUECKUX PECYPCOB, 3aMELEHUIO0 UMIIOP-
THPYEMBIX BUJOB TOIUIMBA, Y4acCTBYET B (POPMHUPOBAHMHU IPOrpaMM IPOU3BOJACTBA U BHEIPEHUS
sHeprocOeperampIero 000pyIoBanus, MPUOOPOB yuéTra W peryaupoBanHus noTpedneHuss TOP, B
pa3paboTke M pacCMOTPEHHH IMPOEKTOB CTaHAApPTOB HOPM M IpaBMJ, OTHOCSIIUXCS K chepe uc-
nonk3oBanus TOP. Komuter no sHepro3PpexTHBHOCTH OCYLIECTBISET U Apyrue QyHKIUH, IPery-
CMOTpEHHbIE 3aKOHO1aTEIbCTBOM.

['maBHOMY rocynapcTBeHHOMY MHCTIeKTOpY Pecnybnuku benapyce B iuan nipeacenarens Ko-
MUTETA O SHEProd(pPEeKTUBHOCTH, €r0 3aMECTUTEINISIM, IJIaBHBIM IOCY/IapCTBEHHBIM HHCIIEKTOPAM
obnacrel u r. MHUHCKa, UX 3aMECTUTENSIM, TOCYJapCTBEHHBIM MHCIIEKTOPaM O Ha/A30py 3a paruo-
HaJLHBIM UCTOJIB30BaHueM TOP mpenocTaBieHo mpaso:

— OecpensITCTBEHHO MoceiaTh (IPH MPeabsBICHHH JOKYMEHTOB) IPOBEPSIeMbIe 00BEKTHI;

— MPUBJCKATh CHEIMAIMCTOB M TEXHUYECKUE CPEIACTBA MpennpusTuil (M0 COrIACOBAHHIO C
PYKOBOMTEIISIMH MIPEANPUSITHIA) JUTS BBIOJHEHUS CBOMX CITY)KEOHBIX 0053aHHOCTEH;

— JlaBaTh 00s13aTENIbHBIE /Ul BCeX MOTpeduTesei npeanucanus 006 ycTpaHeHuu (pakToB Hepa-
LMOHAJILHOTO PAaCX0J0BaHMsI TOIUIMBA, 3JEKTPUUECKON M TEIIOBOW SHEPruu, OTCYTCTBUS HEOOXO-
JTUMBIX IPUOOPOB yuéTa U peryinpoBaHus;

— COCTaBJISITh MPOTOKOJIBI O (paKTax HEpalMOHAIBHOIO MCHOJb30BaHUSA TOP it npuHATHS
pELIeHUH O IPUMEHEHUH K UX MOTPEOUTESIM SKOHOMUUECKUX CAaHKIIMKA B COOTBETCTBUM C 3aKOHO-
JaTeILCTBOM.

Koopaunaius BeinonHeHUs: GyHKIUNA CYObEKTaMM YIPABJIEHUSI SHEPreTUYECKOTO CEKTOpa B
MOJIHOM Mepe BO3MOXHA JIMIIb B YCJIOBHUSX HMHTEIPUPOBAHHOM aBTOMAaTH3UPOBAHHOW CHCTEMBI
yrpasienus sueprocoepexennem (MACYD), oxBaTbiBarolieil BCe YPOBHU YHEPrOMEHEKMEHTA —
OT OTHEJIbHBIX MPEeANpUsATUi, GUpM A0 PYKOBOIAIINX HalMOHaIbHBIX opraHoB. MACYD croxur
MH(OPMALIMOHHO-TEXHUYECKON OCHOBOM YNpaBieHUS MMOTOKAMM SHEPTUH, a TaKXKe CBS3AHHBIMU C
HUMH (PUHAHCOBBIMH M WH(OPMAIMOHHBIMHU MOTOKaMu. OHa 00€CIeunuT MPO3pavyHOCTh M YIIPaB-
JIEMOCTh B CUCTeMe 3Heprocoepexxenus. Kpome Toro, sta cucrema CiayX uT IJis OLEHKU SHEpro-
cOeperarolero noTeHyana, pacupenenenus guaancupoanus Ha DCMT, oLleHKH SKOHOMUYECKO-
IO U COLUAJIbHO-IKOJIOTUYECKOTO 3(PPEKTOB SHEPrOCOSPEIKEHHUS.

6.3. Pecmy6/MKkaHcKHe oTpaciieBble U PerHOHAJIbLHbIE POrPaMMBbI TI0 JHEPTOCHEp e;KEHH IO

OCHOBHBIM uHCmpymenmom IpoBeneHUs 3Heprocoeperaronieit nonurtuku Pecnyonuku bena-
pYyCh ABISETCSA pa3pabdOTKa M peanu3alys TOCYAapCTBEHHOM HAay4yHO-TEXHUYECKOU, peciyOarKaH-
CKOM, 00JJaCTHBIX U OTPACIIEBBIX POTPaMM 3HEProcOepeKEeHUs.

[IporpaMma — 3TO JOKYMEHT, OTpakaroIIMi, KOMIUIEKC OPraHM3alMOHHBIX, TEXHHYECKHX,
SKOHOMMUYECKHUX MEPOIPUATUH, B3aUMOYBI3aHHBIX 110 pecypcaM, UCIIOJHUTEINAX, CPOKaM peainza-
LMY U HAlpaBJICHHBIX Ha pEIIEHHUE 3aJau 3HEProcOepexeHUs B PECIyOJMKe, OTpacili, peruoHe.
Omna omnpezenseT NPUOPUTETHBIE HAIIPABIICHUS pean3allui rOCYAapCTBEHHOM NOJUTHKU B 001acTU
sHeprocOepeKeHus, a TaAKKe MyTH MAaKCUMaJIbHOIO KCIIOJIb30BAHUS UMEIOLIUXCS PE3EPBOB SKOHO-
muu TOP.

Pecnyonuxanckue npozpammel pa3padaTbIBAIOTCS HA KaKIble MPEICTOALINE S JIeT, HauuHas
¢ 2001 rona. Komuter no sueprosppexruBHocty npu CoBere Munuctpos Pecniyonmuku benapych
[0 COrJacOBaHUIO ¢ MUHHUCTEPCTBOM SKOHOMMKH B CpOK /10 1 HOsIOps rojia, MpeamecTBYIOUIEro
Hayaly pealu3aluu pa3padOTaHHON pecnyOJMKaHCKOM MpOrpaMMsbl, BHOCUT €€ Ha PaCCMOTPEHHE
CoBer Munuctpos Pecniyonuku benapycs.

[IporpamMmbl 3HEprocOepeKeHus: ONMPeNesOT MPUOPUTETH B PeaTU3allui rOCyIapCTBEHHON
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MOJINTUKU B 00JIACTU 3HEPTrOCOEPEKEHMUS,

[I Oupc,-'li::w]lueleuﬂpwremuumcpn‘uff}c;ﬁcxcul-i:—l] IIYTH HWCIIOJIb30BAaHUSA 3Heproc6epera10-
S ATRIRTN AR LR e IIeT0 MOTCHIMANIA B PECITyOJIuKe, oTpac-

l JIK, PEruoOHC U COACPIKAT KOMIIJICKC Oopra-

HHU3AaIIMOHHBIX, TCXHHUYCCKHX, OJOKOHOMM-

wpoNipenak sprimisiag yigeicgt vl HOCKMX M WHEIX MEPOMPUATHH, B3aiMO-

YBA3aHHBIX 110 peCypcCaM, UCIIOJIHUTECIIAM,
Cpokam peanm3anuu. PecnyOnmnkanckue u
OTpacieBble JIOJTOCPOYHBIE IPOTPAMMEI
pa3pabaTbIBarOTCA Ha KaXAble S JeT, Ha-
E-‘!tlli.l.'liﬁ TEXHHKO-IKOHOMHYS CKMX 0DOCHOBANKHA 'i:’JHRHI.'J quHas C 2001 r., OTpaCHeBBIe KpaTKO-
CPOYHBIE U pPETHOHAIBHBIE IIPOTrPAMMBI
pa3pabaThIBalOTCA CPOKOM Ha OJUH TO/I.
Ha puc. 6.2 npencraBiieHsl dTamnsl pa3pa-

ol ﬁlﬂ-p COTNACHD MPHOPHTCTAM LA BEJIOHCHHA B [TPOTPaM Mk

4. Baaumoyeaika pecnyOrukanck iy, oTpacnensiy,

P‘:]'FIGH&LIJ:HHI.‘L !IF'HJ! P IO HANTPABICHHAM H -Cn_q],.l.‘_'\\!.[:u 6OTKH HporpaMM :)Her)l—‘o(:6er)e)KeHI/IfI
uHanCHpORAIIY Focy)]apCTBeHHLIM 3aKa34YuKOM pecny6-

JMKAHCKUX IporpamMm ssisgercs [ocy-

l JApCTBEHHBIN KOMUTET MO 3Heprocoepe-

5. Onpenenente IRomoMHteckora sderTa, JKCHUIO W SHEPICTHUYCCKOMY HaI30py
WEHIAEMOTD OT PEAIHIALNM IpOrpasMy, HX aopaboTra (FOCKOMBHGpFOCﬁGpG)KeHI/Ie). On xe

OCYILIECTBJISIET OpPraHU3aLMOHHOE, METO-
IUYecKkoe obecrieyeHrue M KOHTPOJIb X
l 6. Cornacosamie 0 yupeaIcHie ApOrpamm J paspaboTku U BeimonHEHHs. Tc ke dyHK-
MM B OTHOILIEHUH OTPACIEBbIX IPO-
IpaMM  BBINOJIHSIOT ~COOTBETCTBYIOLIUE
Puc. 6.2. Dmanvl pazpabomxu npocpamm 3Hepeocoe- pecnyOMKaHCKHWE OpraHbl  TOCYIapCT-
noawroua BEHHOTO YIIPABJICHUS, B OTHOILEHUHU pe-
THOHAIBHBIX MPOTPaMM — OOJHUCIOJKOMBI U MHHCKUW TOpHCHOJKOM. B pa3paboTke mporpamm
Y4acTBYIOT KOMIIETEHTHbIE OpPraHU3aluy U YUPEXKACHHsI, BEAYIINE YUE€HbIE U CHelHaaucThl. B unc-
JIe OCHOBHBIX 33/1a4 MporpamMMm — OOecrieueHue B IUIAHUPYEMBbIM NEpUOoJ] CHIDKEHUS TOTPeOIeHUs
TOP B oTpacisx U pervoHax Mo OTHOLIEHUIO K YPOBHIO UX PACXOJIOBAaHUS 3a MPEIIECTBYIOIINM
nepuosl. O0beM CHUKEHHSI OIPEIEINIIETCS MO0 OCHOBHBIM LIEJEBBIM IMOKA3aTENsIM MPOrHO3a COLM-
QJIIbHO-?KOHOMHUYECKOT0 PAa3BUTHUSI PECIYOJUKU Ha COOTBETCTBYIOWIMU mepuoa. O Xoje BbINOJIHE-
HUS IporpamMM 3Heprocoepexenus ['ockoMdHeprocoepekeHre B yCTaHOBICHHOM HOpsiaKe UH)Op-
mupyeT CoBer Munucrtpos PecriyOnnku benapych 1 MuHuCTEpCTBO SKOHOMUKH.
[lepBas pecnyOnukaHCKas IporpaMma IO 3HEProcOepexeHHro, KoTopas Oblla NpPUHATA B
1996 r. na nepuox o 2000 r., BKIIOYaa KOMIUIEKC HEOTJIOKHBIX MEp 110 SHEPTOCOCPEIKCHHUIO
PaboTa mo sHeprocOepekeHIIO MTPOBOAUIIACH TIO CIEAYIOIINM MTPUOPUTETHEIM HAIIPABJICHHUSM:
* MOJepHHM3aLus U MOBbIIeHUE 3(P(HEKTUBHOCTU KOTENbHBIX, BHEIPEHHE NAapOra3oBbIX U Ia-
30TypOMHHBIX YCTaHOBOK;
* ONTUMM3ALUS PEKUMOB U CXEM TEIJIOCHA0XKEHUS;
* 3aMeHa 3JIeKTPOKOTENIbHBIX Ha 00Jiee SKOHOMUYHbIE TEIUIOMCTOYHHKH;
* BHEJIPEHHE CUCTEM YUeTa U PEryIUpOBAHUS SHEPTHUH;
* HCIOJIb30BaHHE BTOPUUYHBIX 3HEPTOPECYPCOB;
* yMEHbILIEHHE OTEPh IPU Nepelaue SHEPruHy;
* YCTaHOBKA HEPrO’KOHOMUYHBIX OCBETUTENbHBIX YCTPOUCTB;
* BHEJIPEHHE HOBBIX IHEProcOeperaroInx TEXHOJIOTU 1 000py10BaHuUS;
* BHEJIPEHHE HETPAJAULIMOHHBIX U BO3OOHOBISIEMBIX HCTOYHUKOB SHEPTUU.
['maBHBIN pe3ynbTaT BIOJIHEHUS porpaMmbl — ¢ 1995 mo 2000 r. obecrnieueH mpupocT Bajo-
Boro BHyTpenHero mpoaykra (BBII) ma 28,3 % 6e3 mnpupocrta MOTPEOICHHS TOIUIMBHO-
SHEPreTHUECKUX PECypCcoB, YTO BIIEPBBIE 3a MOCIEAHHE I0/bl CIIOCOOCTBOBAJIO pealn3alliy IMOJIO-
KUTETHHON TEHIEHIINH CHIXeHHus >Heproemkoctn BBII Ha 22,4 %. CymmapHast 5KOHOMHS TON-

93



JMBHO-YHEPTETHUECKUX PECYPCOB B PECIyOJIMKE B CONMOCTABUMBIX YCIOBHSAX HAa 3TOT MEPHOJT Olle-
HUBAETCA Ha ypoBHE 6,8 MITH TOHH YCIIOBHOTO TOILIMBA, B TOM YHCIIE 32 CUET pean3allii SHEPTo-
cOeperaroux MeponpusTHii — 6oJiee 4 MIIH TOHH YCJIOBHOTO TOTUIMBA.

KonrenryanpHO 0cHOBHBIE HanpaBieHus sHeprocoepexenns 10 2005r ObuH CTPYIITHPOBAHEI
B JIBa OJI0Ka!

* OpPraHu3alMOHHO-3KOHOMUYECKUH;

* TEXHUYECKUE TIPUOPUTETHI.

B oprann3airoHHO-35KOHOMHYECKHE HAIIPABIICHHUS IEATEILHOCTH IO SHEProcOepEKEHUIO ObI-
JIM BKJIFOUCHBI:

* rocyAapCTBEHHas dKCrepTu3a 1o 3pPpeKTUBHOCTH MPOEKTHBIX PEILICHUH!

* OIICHKA Ha COOTBETCTBUE JICHCTBYIOIUM HOpPMAaTHBaM W CTaHAapTaM H OIpelesIeHue J0C-
TATOYHOCTH ¥ 000CHOBAHHOCTH TPEAYCMaTPUBAEMBIX MEp TI0 DHEPTrocOepeKECHHUIO;

* TIPOBE/ICHUE PETYISPHBIX SHEProcOeperannx 00cae10BaHul X03SCTBYIOIUX CYOBEKTOB,
a Take cepTU(UKAIIU TPOAYKIIMU 110 SHEPrOEMKOCTH U BBEJCHUE B JICHCTBHE CHCTEMBI IIpOTpec-
CHBHBIX HOPM pacxo/ia TOIUINBA M SHEPIHH;

* mepecMOTp Tapu(PHOI NOJUTUKN HA TOTUIMBO, TEIUIOBYIO M JIEKTPHUYECKYIO SHEPTHUIO C Ie-
JIBIO MTOATAINHOM JIMKBUAALMU NIEPEKPECTHOTO CYOCUANPOBAHMS, a TAK)KE BKIIFOUEHHUE B Tapu( TOMb-
KO HOPMHUPYEMBIX 3aTpat Ha IMPOU3BOJCTBO U TPAHCIIOPTUPOBKY COOTBETCTBYIOUINX BHOB YHEPTO-
pecypcos;

* pa3paboTKa HOBBIX M COBEPIICHCTBOBAHUE CYIIECTBYIOIINX YKOHOMHUYECKUX MEXaHH3MOB,
CTUMYJHUPYIOIINX TOBBIINICHNE SHEPTro3(P(PEeKTHBHOCTH MPOU3BOACTBA MPOIYKIIUU U OKa3aHUsS yc-
JYT, OMPEIEISIONINX MEePhl OTBETCTBEHHOCTH 33 HepalMoHanbHOe moTpednenne TOP kak s xo-
3SICTBYIONINX CyOBbEKTOB, TaK U ISl KOHKPETHBIX PYKOBOJHUTEICH U IOJHKHOCTHBIX JIUII,

* peanu3zaius nosioxeHud 3akoHa Pecrnyonuku benapycs "O06 sHeprocoepexenun” (BBee-
HUe 0053aTelbHON IHEPrOMapPKUPOBKHU OBITOBBIX 3JIEKTPONPUOOPOB M UX CEPTHUPHUKALMH 10 TOKa-
3aTeJIsIM SHEPromnoTPEOICHMS);

* pa3palboTKa CTaHAAPTOB MUHUMAJIbHOM 3HEProd((HeKTUBHOCTU OCHOBHBIX BUI0B OBITOBBIX
AIIEKTPONIPUOOPOB B COOTBETCTBUM ¢ AupekTuBamu EC;

K OCHOBHBIM TEXHHUYECKUX MPUOPUTETAM JESITEIBHOCTH B 00JIACTH dHEProcOepeKeHUsI OTHE-
CCHBI:

* moBbieHne 3()(HEeKTUBHOCTH PabOTHI TEHEPUPYIOIIMX HMCTOYHUKOB 32 CYET W3MCHEHHS
CTPYKTYPBI TEHEPHPYIOIIUX MOITHOCTEH B CTOPOHY PACIIUpPEHUsI BHEIPEHUS MMapora3oBbIX H ra3o-
TYpOWHHBIX TEXHOJIOTHH, YBEIWYCHHS BBHIPAOOTKH DJIEKTPOIHEPTHU HA TEIUIOBOM IMOTPEOJICHHUH,
npeoOpa3oBaHre KOTEIbHBIX B MUHH-TOL], onTHMU3anum pexxuMOB padOThl YHEPTOMCTOUHUKOB H
ONITUMAIILHOTO PacIpeesiCHIsI Harpy30K YHEPTOCHCTEMBI;

* MOJICPHHU3ALUS M MOBBITICHUE d()(HEKTUBHOCTH pabOTHI AEHCTBYIOHMIUX KOTEIBHBIX;

* BHEJpEHHE KOTEJILHOTO 000PYI0BaHHUS paOOTAIOMIETO 11a TOPIOYMX OTX0aX;

* CHW)KCHHE TIOTEPh M TEXHOJOTMYECKOTO PAacXo/a IHEPropecypcoB IMpH TPAHCHOPTHPOBKE
TEIUIOBOM M 3JICKTPUIECKOM SHEPTHH, IPUPOJIHOTO ra3a, He(hTH, HeTEIIPOTYKTOB;

* BHEJpPEHHE aBTOMATHYCCKHX CHUCTEM PETYIUPOBAaHUS MOTPEOJICHUS YHEPrOHOCUTENCH B
crcTeMax OTOTUICHHS], OCBEIICHHUS, TOPSIETO U XOJIOTHOTO BOJIOCHAOKEHUS U BEHTHIISIIHM;

* pa3paboTKa U BHEJIPEHUE dHEPTrocOeperaroiieil TEXHOJIOTUH TIPH HarpeBe, TeEpMooOpaboTke,
CYIIKE U3JICNINH, TIPOU3BOJICTBE HOBBIX CTPOUTEIBHBIX M M30JSIIIMOHHBIX MaTEPHAJIOB;

* nanpHEeIee pa3BUTHE CUCTEMBI yUeTa BCEX BHIOB SJHEPrOHOCHUTENICH, BKITFOUasi pPacXo/Ibl Ha
OTOTUICHHE YKHMJIBIX MIOMEIICHHH, a TAaK)Ke BHEAPEHHE MHOTOTAapU(HBIX CYSTIYNKOB SHEPTHH;

* MaKCHMMaJIbHAs YTHIIU3AIUs TEIUIOBBIX BTOPUYHBIX SJHEPTOPECYPCOB;

* pa3paboTKa M BHEPEHUE TEXHOJIOTHU UCIIOIB30BaHUS OBITOBBIX OTXOJIOB U MycOpa B Kade-
CTBE TOILINBA;

* JKOHOMHYECKH 1eJIeco00pa3HOe BHEIPEHUE BETPO-, TEIINO- U IPYTUX HETPATUIIMOHHBIX MC-
TOYHUKOB SHEPTHUH;

* TEXHUYECKOE IMEePEBOOPYKEHHE aBTOMOOMIICH W TPAKTOPOB, BKIFOYAs TIEPEXO0/1 Ha JTU3EIb-
HOE TOIUIMBO, CXKMDKEHHBIH M CXKATBI MPHPOIHBIN Ta3, pa3paboTka W BHEIPEHHWE SKOHOMUYHBIX
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JIBUTATEJICH

* pa3paboTKa U BHEJPEHHE TEXHOJOTMH MOJIY4YEHMs TOIUIMBA JJISl AU3EJIbHBIX YCTaHOBOK U3
METaHOJIa U pariCOBOr0 TEXHUYECKOTO Maca,

* BBIpalllMBaHUE OBICTPOPACTYIIEH APEBECUHBI [yl TOIUIMBHBIX LIEJTEH;

* JICLEHTpaJIM3alMsl CUCTEM 3HEprooOecreueHusi noTpeduTeneil ¢ MalbIMU Harpy3kamMu u
PE3KO NEPEMEHHBIMH PeKUMaMU pabOThl, TEIJIOM, TOIUIUBOM, CKaThIM BO3JIyXOM;

* MAaKCHUMaJbHOE CHIKEHHE HHEpPro3aTpar B KWJIMIIHO-KOMMYHAJIbHOM XO3SICTBE ITyTeM
BHEJIPEHUS PETYIUPYEMBIX CUCTEM OTOILUICHUS, BEHTHIALUH, FOPSYEro BOJOCHAOKEHHUS, OCBEIIle-
HUS, YTUJIU3ALKUU TeIlJla BEHTBBIOPOCOB, CTOYHBIX BOJI, HCIIOJIb30BAHUS 3HEProd(p(EeKTUBHBIX
CTpONMATEPUATIOB, KOHCTPYKIIMHI, F€TMONIOJ0T PEBATEIIECH.

Peanmzanus naHHBIX HampaBieHU# moTpeOoBana ¢guHaHcoBBIX 3aTpaT B 0,5-0,6 mupn mod,
CIIA Ha mepuon 1o 2005 r. mmu exeronHo o 100-120 mua mon. CIHIA, a cymmapHasi SKOHOMHS
TOP 3a 5 et coctaBia 0koyo 6,3 MITH T V.T., YTO COOTBETCTBYET CPEIHETOI0BOM — 1,3 MITH T y.T.

Ompacnegovie npocpammel ObIBAIOT KaK JOJTOCPOYHbIE, TAK U KPATKOCPOUHBIE CPOKOM Ha 1
roa. Konnepusl «bemnepro», «bennedrexum», «bearonTas» pecnyOIuKaHCKOE YHUTAPHOE MPE-
MpUATHE 0 TPAHCHOPTUPOBKE ra3a, «benTpaHncras» cBoM MporpaMMbl PEACTaBIsAOT B MuUHHCTED-
CTBO PHEPreTuku /10 15 ceHTsa0ps roga, mpeaecTBYOMEro X peaan3alni.

Pezuonansvnuie npozpammul pazpadbarsiarorcs Ha 1 rox B cpok a0 1 nexabps roaa, npeiie-
CTBYIOILIETO UX pealn3alifil U MPeACTaBISAI0TCS Ha coryacoBaHue Komurery mno sHeprosp¢pexTus-
HocTH 1pu CoBete MunuctpoB Pecniy6iuku benapycs 1 MUHHCTEPCTBY SKOHOMUKHU.

Pecnyonuxanckue u 007120Cpounble 0Ompaciesvle nPoZpammst 001HCHbL 6KIIOUAND.

— aHaJIu3 COCTOSIHUSA U OlpeaeaeHue nepcnektun pa3Butus TOK;

— nporHo3 norpednenus TOP Ha paccmaTpuBaeMytro EpCIEKTUBY;

— aHaJIu3 MHUPOBBIX TEHJEHIMI B PELIEHUM 3a7ay SHEProcOepexeHus, a TAKKe HOBEHIINX
noctwkenuit HTII B aToi obnacry;

— ompeneneHue pe3epBoB skoHomuu TOP;

— o0ocHOBaHue HanOoJiee BaXKHBIX HAIIPABJICHUN 3HEProcOepexeHusl ¢ yKa3aHUeM HCIOJIHU-
TeJel, CPOKOB U ITANOB UX BBIIOJHEHUS;

— OLICHKY (PMHAHCOBBIX, MaTEPUAIbHO-TEXHUUECKUX, TPYAOBBIX PECYPCOB, TPEOYIOIIUXCS AJIs
pealin3aluy NporpaMM ¢ orpeaeIeHUeM HCTOYHUKOB UX 00eCTIeueHUS,

— MEXaHU3MbI pealn3aluyu IPOoTpaMMbl U KOHTPOJIS 32 XOJIOM HX BBIIIOJIHEHUS;

— O)KuJjaeMble KOHEUHbIe pa3paboTKU U oLeHKa 3G (HEeKTHBHOCTH.

Kpamkocpounbvie ompacnesvie u pe2uonanvHbvie npozpammovl 00IHCHbL NPEOYCMAMPUBAMD .

— OCHOBHbIE HAlpaBJIEHUs 3HEprocOepexeHus, 00ecrneynBarOUIie BhIMOIHEHHE YCTaHOBJICH-
HBIX 33JJaHUI 10 CHIKEHUIo notpednenus TOP;

— [IepeYeHb MEPONPUSITUI 10 peann3alii OCHOBHBIX HAIIPaBJICHUH 3HEProcOepeKeHUsI C yKa-
3aHHMEM OKHJAEMbIX KOHEUHBIX PE3YJIbTaTOB U UX SKOHOMHUYECKOH 3((EeKTUBHOCTH, B T. U. CPOKOB
OKYIIa€MOCTH, IJIAHUPYEMBIX 3aTpaT U UCTOUYHUKOB (DMHAHCUPOBAHUS, UCIOJIHUTENECH MpOrpaMmbl
U CPOKOB BBINIOJHEHHSI HAMEUEHHBIX MEPOTIPUSTHIH;

— MEpONPHUATHUS TI0 IHEProcOEPEKEHHUIO, aKTyalIbHbIE JUIsl OTPACIN WM pEeruoHa Ha Onmxkaii-
LU IEpUO/I, C YKa3aHUEM Mep I10 X peaanu3aluu.

B pecnybnukaHckol mporpaMme 3HEProcOepeKeHUs ONPEIENIOTCS MMEIOIINECS Pe3epBbl
SKOHOMUKH TOP B oTpaciisix S5KOHOMHH ¥ HaMEUaloTCs MEPHI 10 MX peann3anuu. Exxeromnno paspa-
0aThIBaeMbIC U pealln3yeMble OTPACIIEBbIE U PETHOHAIBHBIE MMPOrPaMMBI SHEProcOepekeHus: ooec-
MEYMBAIOT JIOCTH)KEHHUE YCTAHOBJIEHHBIX B PECIYOIMKAHCKOM MporpaMMe Imokasaresiei o sHepro-
cOepeXeHNI0, B T. Y. B JJOJTOCPOYHOM MEPCIEKTHBE.

6.4. CucteMa (MHAHCOBOM MOIEPKKH IHEProcoHepeKeHust
Jljis mpoBeeHUS TOJIUTUKU YHEProcOepexeHs] B PECITYOIMKE CII0KUIACH ONpeaAeIeHHAas
cucTeMa (PMHAHCOBOM TMOIJICPIKKU dHEprocoepekenus (Tadmuia 6.1).
OnHoit 3 GopM MOIEPKKU HWHHOBAITMOHHOW JIEATETLHOCTH IO YHEPTrOCOCPEKEHUIO SB-
JSIeTCs TIOJTyYeHHe Kak BHYTPEHHUX, TaKk M BHEIIHUX KPEAUTOB. BHyTpeHHNE KpeAUTHI IPEIOCTaB-
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JSIFOTCS YIIOJIHOMOYCHHBIMU OaHKaMU Ha JbroTHbIX yciaoBusx (50 % craBku peduHaHCHPOBAHHMS).
[Toramenue kpeauTa U MPOLIEHTOB 110 HEMY MOXET IPOU3BOIUTHCS KaK B IEPHO]] OCYLIECTBICHUS
MEPOTIPHUITHI 0 SHEProcOEepPeKCHUI0, TaK M IO 3aBEPIICHHUIO MX. A BCs MpuObUIL B Pesynbrare
OCYILIECTBIICHUS SHEProcOeperaroIinxX MEPOIPUITUI OCTAETCS] HEMIOCPEICTBEHHO Y MPEANPUSITHS.

Tabmuua 6.1

Cucrema (GuHAHCOBOM MOIEPKKU IHEProcOepeKeHHs

CpenctBa

HcTounnku obpazoBaHus

1. lnnoBannonHoro ¢oxaa
KoHIlepHa «bemnepro», npea-
Ha3HAYEHHBIE /IS IOJIEBOTO
y4acTusi B (puHAHCHPOBAHUH
paboT 1Mo PHEProCcOSPEIKECHUIO

3aKoHOM O OOJKETe Pa3pelIeHO CO3/1aBaTh MHHOBAIIMOHHBIN
¢doun (UD) 3a cuer yBenuueHust TapuOB HaA JIEKTPO- U TEI-
JIOHEPTHUIO C BKJIKOUCHHUEM B CE0CCTOMMOCTD MPOAYKIMH, [TPU
stroM 30-33 % storo (hoHIA MEepeUHcIAIOTCS Ha (PUHAHCHUPO-
BaHHUE MEPOIPUIITHIH [0 SHEProcOEPEKEHUIO

2. IHHOBAIMOHHKIX (HOH/IOB
MUHHUCTEPCTB U BEZIOMCTB

[Ipenycmotpeno 3akonoM o Oromxkete. JJo 20 % D nampas-
JISIFOTCS HA DHEprocOepekeHne

3. CoOcTBeHHBIE CYOBEKTOB XO-
351ICTBOBAHMS

B cooTBeTCcTBHY € 3aKOHOJATEIHLCTBOM

4. donna «IHEPro- U pecyp-
cocoepexeHne»

OO6pa3yroTcsi cyObeKTaMH XO3SIICTBOBAaHMSI, KOTOPBIM paspe-
[IICHO BKJIIOYaTh B C€0ECTOMMOCTH MpoayKiuu (paboT, ycayr)
Mocie BHEAPEHHS DSHEPro- W pecypcocOeperarmmx Mepo-
IPUATHI CTOUMOCTH COKOHOMJIEHHBIX TOP, mMaTepuaibHbIX U
CBIPHEBBIX PECYPCOB M aKKyMYJIHpOBATh JaHHBIE CPEJCTBA B
co3aBaeMoM (hoHe

5. PecriybnukaHckoro u mect-
HBIX OIO/IKETOB

B cooTBeTCcTBHM C 3aKOHOM O OIOJIKETE

6. PecriyOiimkaHCcKOTO OFOJIKET-
Horo (poHma «IDHEprocoepexe-
HUE»

[Inarexxu u mirpadsl 3a HapylIeHHE IPAaBHII U HEpalMOHAJIb-
HOE€ ucnojb3oBanue TOP

7. IlpuBneyeHHbIC (KPSIUTHI,
3aliMbl M TPAHTBI MEXKIyHAPO/I-
HBIX (DUHAHCOBBIX HHCTUTYTOB
Y OpraHu3aIuii)

B cootBercTBUM € YCIOBHUSMHU MEXKIYHAPOIHBIX (PMHAHCOBBIX
Opra"u3amuin

KOHTpOJIbeIe BOIIPOCHI

1. Onuwume cmpykmypy 3axona «O6 3Hepeocoepedcenuu.

2. Ilpoxommenmupyiime ocHo8Hbie cmambu 3akoHa «O6 dHepeocoepedceHul.

3. Kaxue nHopmamusHvle OOKyMeHMbl ObLIU NPUHAMBL 80 UCNONHeHUe 3aKoHA. «Ob0 sHepeoche-
PpedtceHuu».

4. [lepeuuciume ocrnosHuvle 3a0auu Mundnepeo u onuwiume e2o CmpyKmypy.

5. Kakxosa cipepa oesmenvnocmu xonyeprna «bennegpmexum»?

6. Oxapaxmepu3syiime 803MONICHOCMU NPEONPUAMUS NO MPAHCNOPMUPOBKE U NOCMABKE.2a3d
«benmpanceas».

7. Kakosa cghepa desmenvrocmu koHyepros «bensnepeo» u «beamoneaz»?

8. UYmo aenaemcs 3a0auamu komumema no suepeodppexmusnocmu npu Coseme Munucmpog
Pecnyoauxu Benapyco?

9. Ilepeuucnume smanvit pazpabomxu NPOSPamMm IHepeocOepeiCcenus.

10. Kakue npuopumemmvie Hanpasienus npedyCMampuearomcss pecnyoiukaHCKuMy npospam-
mamu no sHepeocoepedsicenuro? Kaxoeswol ux pezynomamoi?

11. Kakue ocnosHble pazdenvl 00dicHbl 8KIt04ams Pecnyoniukanckue u doneocpounvle ompac-
Jiegvle npocpammul?

12. Onuwume mexanuzmvl purancoso NOOOEPICKU IHEP2OCOEPENCEHUSL.
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BJIOK 7

HEKOTOPBIE TEXHUYECKHUE HAITPABJIEHUSA
JHEPI'OCBEPEXXEHUS B PECIIYBJIMKE BEJIAPYCb

B Hacrosiee BpeMsi K OCHOBHBIM TEXHUYECKUM MPHOpPUTETaM [ 0CcynapcTBEHHOM MpOrpamMmbl
«QHeprocOeperxeHnue» ONpPEIeNICHbI CIEAYIOUUE TPUOPUTETHBIE TEXHUUECKHUE HAIIPABIICHUS SHEP-
rocOepexxenusi B PecriyOnuke benapych, Ha BBIIIOJIHEHHH KOTOPBIX B MEPBYIO OUYEpellb JOJIKHBI
KOHLIEHTPUPOBATHCS YCUIIUA:

* masible 1 MuHu-TILI;

* ICIIOJIb30BAaHUHIE BTOPUUHBIX YHEPIOPECYPCOB;

* KOTEJIbHBIE U TEIJIOBBIE CETH;

* [1apOra3oBbl€ YCTAHOBKHU B DHEPIE€THUKE;

* peryiiupyeMblii AJIEKTPOTIPUBO;

* CHCTEMBI OCBELICHMUS,

* XOJIOAWJIbHAsA TEXHUKA U KOMIIPECCOPHOE 000PYI0BaHHUE;

* CTPOUTENBHBIE KOHCTPYKIIUHU U TEIJIOU30JIIIUOHHBIE MaTEPHAIIBI;

* TEIJIOHACOCHBIE YCTaHOBKHU;

* ABTOMAaTU3HPOBAHHBIE CHCTEMBbI YIIPABJIECHUS TEXHOJIOIMUYECKUMHU MTPOLIECCaMU;

* HETPaAULIMOHHBIE U BO30OHOBIISIEMbIE UCTOYHUKHU SHEPTHH;

* BHE/IPEHUE HOBBIX TEXHOJIOIHI U 000pyI0BaHUS;

* yueT u peryauposanue TOP.

7.1. Maabie u Munn-TII, noBbpimenue 3(pPeKTHBHOCTH KOTEJIbHbBIX

B nactosimee Bpemsi sHeprocHabxenue npeanpusaTuil 1 pupm benapycu nmpakTudecku mos-
HOCTBIO LIEHTPAJIN30BAHO. AJIEKTPOCHAOKEHHE OCYIIECTBISIETCS OT benopycckoil sHeprocucTeMsl,
TEIIOCHA0KEHUE — YaCTHYHO OT COOCTBEHHBIX MCTOYHUKOB 3Hepruu (okosio 50%), yacTUYHO OT
00bekToB sHeprocucteMbl. [ons TOLl 3HaunTenpHa B OanaHce AIEKTpUUECKOW MomHocTH bero-
pycckoii saueprocuctemsl (3C). UcnonszoBanue TOL] sBasiercs CymieCTBEHHBIM (GaKTOPOM SHEPTo-
cOepexeHus: pu KOMOMHUPOBAHHONW BBIPAOOTKE SHEPTUU MOBBIIIACTCS KOI(PPUIIMEHT HCIIONIB30-
BaHMS TOIUIMBA. [IpyM OJMHAKOBBIX COOTHOIIECHHUSX IMOJIE3HON PA0OTHI MO TETUIOBOW M 3JIEKTpUUe-
CKO¥M SHEpruu Mpu KOMOWHHUPOBAHHOM IPOM3BOJICTBE pacxoi TommBa MeHblne Ha 20-25%. gem
npu pasaenbHoM. Ha mpaxTtuke 3¢(ekT HECKOJIbKO CHIKAeTCsl M3-3a TPYAHOCTEH COBMEIIECHUS
rpauKOB AIEKTPUUECKOTO U TEIUIOBOro notpednenus, merbinero KIII 6onee cnoxuoit Termnodu-
KallMOHHOW TypOUHBI, IOTEPH B TEILJIOBBIX CETSX.

Pemenue npobnembl skoHOMUU dHEp2OpecyPCO8 & baudcatiuiee 8pemMs C85A3aH0 ¢ pa3sumuem
2a30MypOUHHOL IHEPeemUKU U CO30aHUeM HeOOIbUUX Napoea3oebix (Ha OCHOBE ra30TYpOMHHBIX
ycranoBok) TOII B OC u HemocpeACcTBEHHO Y moTpeduTeneit. ['a30TypOrHHAS TEXHOJIOTHS SBJISCT-
csl Ha ceroJHs Haubosee 3(pPEeKTUBHON U3 TOIUTMBOUCIIOJB3YIOIINX B 3JIEKTPOIHEPTeTUKE U 1103BO-
JSeT MpU TeX ke 00beMax BbHIPAOOTKHU 3JIEKTPUUYECKON M TEIUIOBOI 3HEPTUU CHU3UTH PACXO]] TOI-
mBa Ha 30% u GoJiee, a Takke B KpaTdailine CPOKH U 0€3 3HAYMTEIIHHBIX 3aTPAT YBEINIUTE 00bEM
MIPOM3BOJICTBA 3HEpruu. Kpome Toro, mpuMeHeHue ra3oBbIX TypOMH J1a€T BO3MOKHOCTH MaHEBPH-
pPOBaHMS MOILHOCTBIO Ul OOECHeYeHHUs ONTUMAIbHBIX pexxuMoB ODC, OTKa3a OT HPOTSHKEHHBIX
AIIEKTPUYECKUX U TEIUIOBBIX CETEH, CHUKEHHS BpPEAHbIX BEIOPOCOB B aTMoc(hepy, ObICTpOoro BBOJAA
TFEeHEPUPYIOLIUX MOIIHOCTEH MPH MaJIbIX CPOKAX UX OKYIA€MOCTH.

JleueHTpanu3anus 1 pa3BUTUE MaJIOM SHEPreTHKH, T.€. CTPOUTEILCTBO MajblXx U MUHU-TOL,
MOJIEpHU3ALMS KOTEJNbHBIX C LENbI0 MOBBIIIEHUS HUX 3PPEKTUBHOCTH, BOCCTAHOBJIEHUE MAaJIbIX
I'DC, nmpu3HaHbl OJHUM U3 OCHOBHBIX HampaBieHui 3¢dexTuBHOro ncnonszoBanus TOP B sHepre-
TUYECKOM ceKTope pecryOinuku. K oObekTaM Majoi SHEpreTUKH OTHOCSTCS UCHOYHUKU DJIeKmpU-
yeckotl u (uiu) mennogoil sHepeuut, UCHOIL3YIOUUE KOMelbHble, MEeNJIOHACOCHbLE, NAPO- U 2A30MYyp-
OuHHble, OU3eNb- U 2A302eHEPAMOPHbLE YCMAHOBKU eOUHUYHOU MOWHOCMbI0 00 6 MBm. OpueHTa-
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1S Ha IPUMEHEHHE Mapora3oBoro LMKIIA, ra30TYpOMHHBIX YCTAaHOBOK, PELUPKYJISIUU ra30B, BBO-
Jla BTOPUYHOTO BO3/yXa, CTYIIEHYAaTOTO CKUTAHUS TOILIMBA U JIPYTUX MPOTPECCUBHBIX TEXHOJIOTUM
MO3BOJIUT, KpOME 3Heprocoeperaroniero u skojorudeckoro s¢pdexron, moseimenus KIIJ TOLI,
obecreunTh TakXke, ¢ OJHOM CTOpoHBI, paboTy TOL B sHeprocucremMe B KaueCTBE MaHEBPEHHBIX
ANIEKTPOCTAHIINH, C IPYroil — cO3/1aTh KOHKYPEHTHYIO Cpely B CUCTEMax dHEProoOecrneyeHus mpo-
MBIIIJIEHHBIX U KOMMYHaJIbHO-OBITOBBIX noTpeOuTeneit. Illnpokas KOHKypeHLHs co37acT ajlbTep-
HaTuBy AeicTByromen DC, 1acT mOTPeOUTETI0 BO3MOXKHOCTh BBIOOPA MPOU3BOIUTENS U MTOCTABIIHU-
Ka SHEpruu, 4to OyJdeT CTUMYJIMPOBATh CHUKEHHUE MOTEPh NPU MPEeoOpa3oBaHUU U TPAHCIOPTE
SHEPruy, MOMOXKET pPELIUTh MPoOJIeMy HEAOCTaTKa MHBECTHLMHA B SHEPreTHKY: HPEIIpUSTHS-
noTpeduTenu camu OyayT y4acTBOBATh B CO3JaHUU aKIIMOHEPHBIX MajbIX U MUHU-TILI.

B kauectBe nepBoouepeHbIX, IPUOPUTETHBIX BUAOB Majibix U MUHH-TIL[ ['ocynapcTBenHas
nporpamMmma «HeprocOepekeHIE» Ha3bIBAET:

— 2azomypounnvle u napozazosvie TOL] (I'TY u III'Y TOLI) ¢ aneKTprudecKoit MOITHOCTHIO 4-
72 MBT 1 TenioBoii MOIIHOCTEIO 25-86 MBT,

— napomypbunnvie TOL] (ITTY TOILI) Ha 6a3e MPOMBINUICHHBIX KOTESIBHBIX MOITHOCTEIO 0,6-
3,5MBTT,

— momopoezenepamopHvie TOL].

I'TY u [IT'Y T2 oTnu4aroTcss BEICOKUMH YKOHOMHYECKUMH TTOKA3aTeIIMU. OTHOCHUTEIIbHAS
BEIpa0OTKa Ha TEIUIOBOM HOTpeOJIeHUH B 2,5 pasa BIIIE, a yASIbHBIA PacXo/1 YCIOBHOTO TOILIHBA
Ha OTHYIICHHYIO AyeKTposHepruro B 1,3 pasa ke, yem Ha [ITY TOL, cpok okymaemoctu — 3-4
rojia, a crouMocTs B 1,5 paza MeHbllIe TpaJAULIMOHHBIX TOM K€ MIPOU3BOJUTEIBLHOCTH.

CroumocTh BbIpabaThIBa€MOMN AJIEKTPOIHEPTUH Ha KOTEJIbHBIX, PEKOHCTPYUPOBAHHBIX B MHU-
Hu-TOL, 6yner B 1.5- 2 pasza menbe, ueM ammekTposHeprun u3 JC; CpOK OKyNaeMOCTH MOJICpHU-
3allMHA KOTEIBHBIX - 2-3 T0/4a.

MoTtoporencparopasie MUHU-TOL] Ha OCHOBE NH3€b- U ra30reHePaTOPHBIX JBUTATENIEH SB-
Js10TCs 3PPEKTUBHBIMU MPU pabOTe HA MPUPOTHOM ra3e U YTUIN3ALUUU TEIUIOTHI JJIsi OTOMUTENb-
HBIX, TEXHOJIOTUYECKUX U KOMMYHAJIbHBIX LIEJIEH.

Ha mpoMBIIUIEHHBIX TPEANIPUITUAAX PECITyONUKH BHIpAOATHIBACTCS B TOA MPUMEPHO 4 MIIH.
I'kan TeruioBoii 3HEpPruM, U3 KOTOpsIXx okojo 40% uaet Ha coOCTBEHHBIE HYXIBI U 0KoJIo 60% oT-
MTyCKaeTCsl CTOPOHHUM MOTPEOUTENSIM, U B TO e BpeMs 2 MJTH. [ 'Ka Teruia mocTymnaeT Ha MmpeInpu-
ATHS CO CTOPOHBIL. [l03TOMY HMMeeTcs BO3MOXXHOCTh OpPFraHU30BaThb COBMECTHOE IPOU3BOJICTBO
AIIEKTPUYECKON U TEIJIOBOW 3Hepruu Ha 6aze MuHu-TIOL] Ha npeanpusTUsaX npomsinuieHHOCTH. Ha
HaYyaJIbHOM 3Tare Mperoaraercs He OrpaHu4YMBaTh UCIOJb30BaHUe TeIioBoM sHepruu ot OC, a
co3/aBaTh MOIIHOCTH MaibiX 1 MUHU-TOL] TonbKo Ha Ga3e TEIIOTHI, BbIpabaThIBAEMON COOCTBEH-
HbIMM MCTOYHHKAMU camMuXx npeanpustuil. Ilo oneHouHbIM pacueram, Hanbosiee 3KOHOMUYHO CO-
OpYyXKCHHE Ha TPOMBIIIICHHBIX NMpenanpuatusx Muau- 1L ¢ ycranoBineHHoO# MomHOCTRIO 50 MBT
C MUCTOJB30BAHUEM TPOTHUBOJIABICHYECKUX TYpOHH MomHOCThI0 600 KBT U IN3EIbHBIX YCTAHOBOK
morrHocThI0 400 KBT.

B xoMMyHanbHOW SHEpreTUKe pemariuM (paKTOpOM JOJKHBI CTaTh ra30TypOMHHBIE WU
Mapora3oBbie YCTAHOBKH ¢ MOIIHOCTBIO arperatoB 2,5-16 MBT, nerko u ObICTpO BCTpanBaeMEIE,
npucTpanBaeMbie K AedcTByrommM TOLI, KOTenbHBIM, LEHTPaIbHBIM TEIUIOBBIM myHKTaM- (LITIT),
BO3BOJIMMbIE KaK CAMOCTOSITENIbHbIE 0OBEKTHI JIM00 KaK OTAENbHbIE CEKIIMH B IPOMBIIIICHHBIX, KH-
JBIX U 00mecTBeHHBIX 31aHusgx. [ TY momHocThi0 2,5 MBT - uacalbHas «KOMMYHAJIbHAS» MOIII-
HOCTh — MOET 00eCTIeUnBaTh SJICKTPUIESCTBOM M TEIUIOM OJIMH MHOTOTIObE3THBIN WK 2-4 cOBpe-
MeHHBIX 9-14-3TaxkHbIX goMa. Takue muaH-TIL] BBITyCKalOTCS B BHJIE OJOK-KOHTCHHEPOB TpPaHC-
MOPTHOTO TabapuTa B IHUPOKO HOMEHKIaType MoImHocTel — oT 1 1o 25 MBT 1 MoHTHpYIOTCS He-
MOCPEJCTBEHHO Ha IUIOLIAJIKE Yy MOTPEOUTENS ¢ yYEeTOM BHEUIHUX CETEeH 3a HECKOJbKO MECSIIEB.
[Tomyuaemast ot HuX uHeprus B 2,5-3,5 pasa aemenie, yem ot DC, a 3aTpaThl Ha CTAHIIMIO OKYIIa-
forcs 3a 1,5-2 roma. O06beM BpeIHBIX BEIOPOCOB OT Ta30TYpOMHHBIX CTaHIMKA B 3-5 pa3 HIDKE, YeM
ot TpaguroHHBIX [ POC u TOL. MuHUMAaNBHEIN rapaHTHPOBAaHHBINA pecypc padboTsl — 60-120 Thic.
qacoB, npu OecnpepriBHOM padoTe — 20-30 ThIc. yacoB. CTaHIIMU OYCHH MOOWIIBHBIL. TIOCTIE TTYCKa
HaOMPAIOT AIIEKTPHUECKYIO MOIIIHOCTD 3a JIECATOK CEKyH/, TeroByko — 3a 10—15 munyt. [TosTomy
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MX MOXHO OTKJIIOYaTh Ha BBIXOJHBIC JTHH, HA HOYb M JIa)kKe Ha 0OeleHHbIe mepepbIBbl. OHH TOJTHO-
CTbIO aBTOMATU3UPOBAHBI, MOYTHU HE TPEOYIOT 3KCIUTYaTallUOHHOTO IEepcoHalla, MOTyT paboTaTh B
ABTOHOMHOM PEXUME U B PEKUME YHEPTOCHCTEMBI.

B Pecniyonuke benapyck ¢ynkumonmpyer oxosio 22 000 oTOMHTENBHBIX W OTONMUTEIHHO-
MIPOU3BOICTBEHHBIX KOTEJIBHBIX, HA KOTOPBIX BhIpaOaThiBaeTCs 0KoJ0 53% TerioBoil SHepruu, oc-
TanbHas yacth nmpousBoautcs Ha TOL[. M3 mHux 550, xoTebHBIC CpeqHe U OOJBIIONH MOIIHOCTH
npou3BoauTebHOCTHIO Oostee 10 I'kan/gac ¢ KIIJ] okoso 90%, BbIpabaThIBaOT B BHJIEC Mapa M Iie-
perperoit Boasl 24% Bcelt TemioBoit sHepruu. M 29%, TpeTs Bceil Mpon3BOIMMON B peciryOiuKe
TEIUIOBOW HEPTUH, BhIpaOaThIBAeTCS HA MENKUX KOTenbHBIX ¢ HU3kUM KIIJ[ — menee 80%. Oto
HPUBOAMT K OOJBIIMM MOTEPSM TOILIMBA M ONPEIEISET MOTSHIMA SHEPTOCcOePEIKEHUSI MUHUMYM B
0,5 mutH. T.y.T. ToJIBKO 32 cuet noBwimeHus KI1J[ kotinoB manoi momuocTr Ha 10%.

OddexTuBHOCTH PabOTHI MPOMBIIIJIEHHBIX U OTOMUTENbHBIX KOTEIbHBIX MPEIyCMaTpUBAETCS
MOBBICUTD 0J1aroaps CiaeayroluM Mepam:

* IPUMEHEHUIO YHEProd((HeKTUBHOTO 000PYIOBAHUS U YCTPOUCTB: KOTJIOB C JABYXCTyIEHYa-
THIM C)KHUTAHWEM TOIUIMBA U PEIUPKYISAIIUEH THIMOBBIX Ta30B, ra30TYPOMHHBIX HAJCTPOEK K KOTIaM
IUISL TOTIOJTHUTENBHOTO MPOU3BOJICTBA AJIEKTPOIHEPTHH, aBTOMATH3HUPOBAHHBIX BBICOKOA((EKTHB-
HBIX TOPEJIOK, KOMITBIOTEPHOTO MPUOOPHOTO yyeTa pacxo/ia TOIJIMBa U BEIPAOOTKH SHEPTUH;

* TOBBIIIEHUIO APPEKTUBHOCTH HCIIOJIB30BAHMS TOIUIMBA ITyTEM aBTOMATH3AIlUH, PETYIHPO-
BaHUS U KOHTPOJIS MPOIECCa TOPEHHs, YTHIM3AINH TeIjIa yXO SIINX JTBIMOBBIX Ta30B /ISl HarpeBa
MUTATSILHOM BOJIBI WIIM {yThEBOTO BO3J1yXa, IPUMEHEHHUS «CXEMbI C OKUTraHUEeM» (yTHIHN3UPYeT-
sl KUCTOPOA oTX0o kX ra3oB I TY Kak OKUCIUTENb CKUraeMOro B KOTJIC TOIUIMBA), IPUMCHEHHSI
BMECTO PEIYKIIMOHHBIX YCTAHOBOK B ITAPOBBIX KOTEIBHBIX TYPOHH C IPOTHBOIABIICHUEM,;

* BHEAPCHHUIO MPOTPECCUBHBIX TEXHOJIOTUH BOIOIOJITOTOBKH, B YaCTHOCTH OOBEIMHEHHIO
IIPOLIECCOB MOATOTOBKM BOJBI U MEPEPAOOTKH CTOKOB KOTEJIBHBIX C BOCCTAHOBJICHHEM PEAareHTOB
IUTSl IOBTOPHOTO MCTIOJIb30BAHUS,

* MPUMEHEHUIO 3KOJOTHYECKH YHCTOTO 000PYIOBAHHS U MAJIOOTXOIHBIX TEXHOJIOTHH.

YcraHoBKa ra3oTypOMHHBIX arperaToB B KOTEIBHBIX U IEPEBOJ] HA ATOM OCHOBE KOTJIOB B pe-
KUM YTHIIM3AIMH TYpOMHHBIX T'a30B B3aMEH WJIH B JIOTIOJTHEHUE K TOIUIMBY CIIOCOOCTBYET 03/I0POB-
JICHUIO OKPY)KAIOIIEH CPEe/Ibl M YMEHBIIAET Ha TPETh 00bEM CIKUTaeMoro TorutuBa. Cpok OKyrmaeMo-
CTH YCTaHABJIMBAEMBIX B KOTEJIBHBIX SHEPTOYyCTAHOBOK — 2-2,5 Toja, mpu MeHee OJIarompHsSTHBIX
ycinoBusx — 3-4 rojia TP yICIbHOW CTOMMOCTH TypOoreHepartopHsix ycranoBok $ 180-220 3a 1
kBt (#e 6onee 300, npu HATMYUK APOBBIX KOTJIOB).

C 1 saBaps 1999 r. B pecnyOnuke He donyckaemcsa CTPOUTEIBLCTBO HOBBIX U PEKOHCTPYKIIUS
JEWCTBYIOIINX MPOU3BOJICTBEHHO-OTOTIUTEIBHBIX KOTEIBHBIX MOIIHOCTRIO 10 ['kan B Wac u BbIIIe
0€3 yCTaHOBKHM B HUX 3JIEKTPO-T€HEPUPYIOIIETO 000pYAOBaHUs C FOI0OBBIM MCIOJIb30BAHUEM MOIII-
Hoctu Gosee 5000 yacoB Ha 0a3e Mapora3oBHIX, MAPO- W Ta30TYPOMHHBIX arperaToB, JBUTATENCH
BHYTPEHHETO CTOPAHUS C yIETOM TEXHHYECKHX BO3MOYKHOCTEH M SKOHOMHYECKOH 1iesecoo0pa3Ho-
CTH UX YCTAaHOBKH.

Joctrnub 3xk0HOMUM ToIUIMBA 3a cyeT noBblieHus KIIJ[ koTimoarperatoB u KOTEIbHOU B Iie-
JIOM MOXHO Ojaroaapsi MEpONpPUITUSIM, KOTOpPbIE 110 CUJIaM MEPCOHATy KOTEIbHOW U HE TpeOyroT
OOJIBIINX 3aTpAT:

* YCTPAHEHHUIO Napa3UTHBIX MOJCOCOB BO3yXa B CAMOM KOTJIE, IbIMOXO0JIaX, SKOHOMai3epe u
BO3JIyXOIOJIOTpEBATeEIeE;

* YIIYYIICHHUIO TETJIOBON M30JISIIUU KOTJIA, TBIMOXOJIOB, TPYOOIIPOBOIOB, XBOCTOBBIX ITOBEPX-
HOCTEW,

* OUUCTKE TEIJIOOOMEHHBIX MOBEPXHOCTEH OT HAPYKHOTO 3arpsi3HEHUS, YJIAICHUIO OTJIOXKE-
HuUM cojieil B OapabaHe KOTJIa, TPYOHBIX MyYKax:

* OpraHu3aly 0TO0pa TEIIoro AyTheBOTO BO3AyXa U3 BEPXHEH 30HbI 3/1aHUS KOTEIbHOM.

7.2. KomnpeccopHoe 060py10BaHue U X0J0ANJIbHASA TeXHUKA

3HAYUTENBHBIA PE3EPB PHEPrOCOCPEIKEHUS 3aJI0KEH B MOBBIIIEHUU Y(HPEKTUBHOCTH pabOTHI
KOMIIPECCOPHBIX CTAHIIMM W HWCIOJIb30BAHUS MMHEBMATUUECKOM DHEPTHHU CXKATOro Bo3ayxa. Kowm-
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MIPEeCCOpHasi CTAaHIMSI — 3TO SHEPreTUYecKas yCTAHOBKA CTAI[MOHAPHOTO WM MEPEIBMKHOTO THUIIA,
MIPEJCTABISAIONIAs CO00M KOMIUIEKC arperatoB Jisi BEIPAOOTKHM CKAaTOTO BO3JyXa WIJIM MHOTO Tasa
(a30T, aMMuaK, KMCIOPOI, PPEOH U T. 1I.) O] H3OBITOUHBIM JaBJIcHUEM He Hibke 2 Kr/cm'. [THeBMa-
TUYECKasi PHEPTUsl MPUMEHSETCS ISl OCYIIECTBIICHHS TEXHOJOTWYECKHX OIEparii Ha MpeIrpH-
ATUSAX CTPOUTENIBHOW, METAJUIyprHYeCKOW, MAIIMHOCTPOUTEIBHOM, XUMHUYECKOW, NUIIEBOM IIPO-
MBIIIUIEHHOCTH ¥ JIp. KoMIipeccopHbIe CTaHIIMK UCTIOIB3YIOTCS TAKXKE B CHCTEMaX TPAHCIOPTHPOB-
KA WM paCIpe/eeHUs] Ta30B sl OBITOBBIX M MPOMBIIUICHHBIX Heneld. OCHOBHBIMU 3JIEMEHTaMU
KOMIIPECCOPHBIX CTAHIIUI SIBJISIOTCS MOPIIHEBBIC, POTAIMOHHBIC, IICHTPOOSKHBIC (TYpOHMHHBIC) HITH
OCEBBIE KOMITPECCOPHI C MPHUBOJAMH, BO3AYIIHBIE (HIBTPHI ISl OYHCTKH aTMOc(hepHOTO BO3ayXa
OT IIBUTH M IBIMOBBIX T'a30B, XOJOMJIFHUKH JJIs1 KOHACHCAIIMH ITapoB BOIBI, COACPIKAIIMXCS B CHKa-
TOM BO3/yXe, BO3IyXOCOOPHUKHM Ul BHIDABHHBAHUWS JABJIICHUS B HAarHETATEIILHOW MarucTpald,
TpYOOIIPOBOJIBI, apMaTypa M BCIIOMOTATEIbHOE 000opynoBaHue. Ha MaibIX U cpeHUX MpeanpusTh-
SIX PECITYOJIUKH /ISl BBIPAOOTKH CKATOTO BO3/yXa YCTAHOBJICHBI B OCHOBHOM ITOPITHEBBIE KOMIIPEC-
COpBI, @ Ha KPYIHBIX — IIEHTPOOSKHBIE MPou3BOUTEIBHOCTRI0 250 1 500 M3/mun. J{aBieHue cKa-
TOTO BO3/yXa, HPUMEHSEMOTO B TEXHOJIOTHH MAIINHOCTPOCHHS, HAXOUTCS B Tpeenax 4-7 kr/cm®.
3HAYUTEITHHYIO SKOHOMHIO YHEPTOPECYPCOB MOXKHO IOJIYYUTh B pe3ysbTaTe KOMIUIEKCA OpraHu3a-
[IUOHHBIX M TEXHUIECKUX MEPOTIPUSATHIA:

* OCTaHOBKHM KOMITPECCOPHBIX CTAaHIIMK B HEpabOUMe CMEHBI, BBIXOJHBIE U TIPa3THIUYHBIC THH
C 3aMEHOW WX JIOKAIbHBIMU WJIM TIEPEIBIKHBIMU CTAHIIMSMH MaJIOW TPOM3BOJUTEIHHOCTH HA y4a-
CTKaX, rae TpeOyeTcs CKAaThli BO3IYyX ISl IIeNiei MO’KapHOi 0e301MacHOCTH, Ul HEMPEPHIBHOTO
JUTUTEIBHOTO LUK paboThl (TEPMUYECKHUE TT€UH), VI PEMOHTHBIX Pad0OT, OJJMHOYHBIX TOTPEOHTE-
JIeH ¥ T.IL.,

* JICTIICHTPATH3AIMA KOMIPECCOPHBIX CTAHIUN IyTeM YCTaHOBKH JIOKAIBHBIX KOMITPECCOPOB
Ha OT/ICIBHBIX TPOU3BOJICTBAX;

* COKpAalIeHHS HCIOJB30BAHMS CKATOIO BO3yXa Ha TEXHOJIOTUYECKHE W BCIIOMOTATEIbHBIC
HYXJIBI TaM, TJie OT HETO MOYKHO OTKAa3aThCsl, YCTPAHEHUS YTeUEeK BO3/yXa,

* BHEJPEHHS PETYIHPYEMOTO MPHUBOIa KOMITPECCOPOB.

B nepcriektuBe a5t MOBBIIEHUS YHEPT03()(HEKTUBHOCTH KOMIIPECCOPHBIX CTAHIIUN U UCTIOJb-
30BaHUS CKAaTOrO BO3AyXa HEOOX0AMMa 3aMeHa MOPATbHO YCTAPEBIINX M (PU3UICCKH W3HOIICHHBIX
KOMIIPECCOPOB, Pa3JIeICHUE CETe C)KaToro BO3IyXa Ha MPEINPUATHSIX HA CETH HU3KOTO U BBICOKO-
T'0 JAaBIICHHS C pa3JielIieHHEeM, COOTBETCTBEHHO, U KOMIIPECCOPOB, paObOTAIONINX HA ITH CETH.

Kowmrpeccopsl sSBIAIOTCA HEOTHEM-
JIEMOH ‘4aCTBhIO CHCTEM HMCKYCCTBEHHOTO
OXJIQXKICHUSI - TIPOMBIIICHHBIX U OBITO-
BBIX XOJIOJJIBHBIX M MOPO3WJIBHBIX YC-
TAHOBOK, pa0bOTa KOTOPHIX OCHOBaHAa Ha
MIOCJIEIOBATEILHOM OCYIIECTBIICHUH
MPOIIECCOB PACIIMPEHUST M CKATHUS XOJIO-
IUIIFHOTO areHTa U M3MEHEHUH €To arpe-
raTHOTO COCTOSIHUS. XOJOAMIbHOE 000-
pyIOBaHWE IIUPOKO TPUMEHSeTcs Ha
NPEIPUATHIX MPAKTHYECKH BCEX OTpac-

3 JIel SKOHOMHKH, U TMPEKIE BCEro Ha
Puc. 7.1. I[lpunyunuanvuas cxema xon00unbHUKA: (bapMarieBTHYECKUX, IHIIEBBIX, TOPLO-
| — xomnpeccop, 2 — kondencamop, 3 — pe2yiupylowuii BBIX NPEIIPUATHAX. [IpHHIMIHATLHAS
genmuib, 4 — ucnapumensb, 5 — HACOC UMY 6EHMUNAMOP CXeMa XOJIOJUIbHUKA JaHa Ha puc. 7.1.
0/11 KOHOEHCayuu U OXaxcOeHus xaiaoazeHma, 6 — moxe OCHOBHBIE HAIpaBJICHUS TIOBBIIIIE-
Ha XOJI0OHOU CMOpOHe. HUs 3G(GEKTUBHOCTU PabOTHI XOJIOAUIIb-
HOW TEXHHUKU:

* BHEJPEHUE HOBBIX SHEPreTUYECKH ONTHMH3MPOBAHHBIX KOHCTPYKIIMU TO3BOJISIET COKOHO-
MuTh 710 40% 3IIEKTPOIHEPTHUH: XOJOJMIBHBIA KOMIIPECCOp CHAOXaeTcsi aCHHXPOHHBIM JJIEKTPO-
JBUTATEIIEM C SJEKTPOHHBIM PETYITHPOBAHUEM CKOPOCTH BPAIICHUS, DJIEKTPOHHOE YIpaBJICHHE
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ofOecrieunBaeT aJalTUBHYIO SHEPTETUYECKYIO ONTUMU3ALINIO MTPOLIECCa OXJIAXKICHHUS;

* Iepexo]i OT AMMHUAYHOTO XOJIOJAUJIBLHOTO 000pyI0BaHUs K (PpEeOHOBOMY MOBBICUT Oe3omac-
HOCTb U HaJI©)KHOCTh, CHU3UT JIEKTPONOTPEOIeHUE U pacXodbl Ha 00CIYy)KMBaHUE, PEMOHT, yCTpa-
HUT BPEJIHbIE BEIOPOCHI;

* YIy4YIIEHHE TEIUIOBOW M30JSUUU CTEH U JIBEPEU XOJIOUIBHON U MOPO3WIBHOM KaMep CHHU-
JKaeT NOTEPH X0JIOAA;

* UCKIIOYEHHE yTE€UYEK XOJIOJHOIO BO3JyXa 4epe3 YIUIOTHEHMS JBEPEN U YMEHBILIECHHE Bpe-
MEHU UX OTKPBITHS,

* TOBBIIICHUE YPPEKTUBHOCTH pabOTHI KOMIIPECCOPa;

* KOHTPOJIb pa0dOThl XOJIOAUIBHBIX YCTAHOBOK MPEANPHUATHI C MOMOIIbIO MOCTOSHHOTO WU
MIEPEHOCHOT0 U3MEPUTEIHLHOTO 000PY/I0BAHUS: AIEKTPUUECKUX CUETUNKOB, MAHOMETPOB, JaTUNKOB
TEMIIEPATYPhI B XOJIOAWIBHON KaMepe U KOHJIEHCATOPE;

* [paBUJIbHAS SKCIUTyaTalusi, TEXHUYECKOEe O0OCIyKUBaHUE, CBOEBPEMEHHbIE MPOQUIAKTHKA
U PEMOHT.

7.3. JHeprocoeperawumii 3JIeKTPONPHUBO/I

DEKTPONPHUBOJ — ATO CUCTEMA, OCYLIECTBIISIIOIIAS YIIPaBIIEeMOe MPeoOpa3oBaHUE JIEKTPU-
YEeCKOM SHEpruu B MEXaHMYECKyl0, a Takke oOpaTHOe IpeoOpa3oBaHUE C IIEJIbI0 MPHUBEACHUS B
NEHCTBUE KaKOW-TMOO TEXHOJOTHYECKON YCTAaHOBKH JUISl COBEPIIEHHUs €10 IMOoJe3HO# pabotsl. Ha
puc. 7.2 mokazaHa CTPYKTypHas cXema dJIEKTPOIPUBOJA, B KOTOPOW BBIJCICHBI SHEPTeTHUYCCKHMA
(cuitoBoit)  nHGOPMAIMOHHBIN (YIIPABIISIONINIT) KAaHAIBI.

Pa3Hoo0Opa3Hbl TeXHUYECKHE PEATU3alUU OTAEIbHBIX OJOKOB KaHAJOB 3JIEKTPONPHUBOJIOB. B
SHEPreTUYecKOM KaHajle - 3TO yCTpOHCTBa MpeoOpa3oBaHUs MEPEMEHHOIO HAINPSHKEHUS B YIpPaB-
JsieMO€ TOCTOSTHHOE, UCTOYHUKH TOKa, PeoOpazoBaTeId 4acTOThI, PA3HOIO THUIA AJIEKTPUUYECKHE
MalIuHbl 1 MeXaHU4ecKue nepenauu u 1p. B napopmManmoHHOM — pa3HOOOpa3Hble YCTPOIICTBA, OT
MPOCTEHIINX pEIEeHHBIX 3JEMEHTOB A0 yhpasisiomux OBM co crneuuanbHbM HpOrpaMMHBIM
o0ecrieueHreM.

DJEKTPONPUBOJT — OCHOBHOW MOTPEOHMTENh 3JISKTpodHepruu: Oosiee 60% mpousBoauMoit
AJIEKTPOIHEPTHH IpeodpasyeTcs B MEXaHUUECKYI0 paboTy ¢ ero nomoinbio. COBpeMEHHBIHN Aliek-
TPONPHUBO/I MO3BOJISIET PEATU30BBIBATh YPE3BHIYAMHO CIIOKHBIE TEXHOJOTUYECKUE OINEpaluu, Tpe-
OyroIKe BRICOKOW TOYHOCTH, OTIPEICTICHHOM MOCIIEI0BATSIIbHOCTH JCHCTBUM, N3MEHEHUIN PEKUMOB
BO BPEMEHHU U MOJIOKEHUN B mpocTpaHcTBe. OHAKO OCHOBHAS ‘00JIaCTh MPUMEHEHUS 3JIEKTPOIPH-
BOJIa — IIPOCTHIE, MACCOBBIE, KaK MPaBUJIO, HA CETO/IHS HEPETYIUPYyEMbIe YCTPOMCTBA: HACOCHI, BEH-
TUJISITOPBI, TPAHCHOPTEPHI, KOHBEHEphl, MOIbEMHbIE KpPaHbl, HCIOIHUTEIbHbIE TEXHOJOTHYECKHE
MEXaHU3MBbI B TPOMBIIIEHHOCTH, CTPOUTEIBCTBE, CEITBCKOM XO03sicTBE, OBITY. IMEHHO B 3TO¥1 00-
JACTH 3aKJIIOYAIOTCS OCHOBHBIE BO3MOXHOCTH 3HEProcOEpEeKEeHUs 3a CHET COBEPLICHCTBOBAHUS
3JIEMEHTOB U MCIIOJIb30BAHUSI PETYJIMPYEMOT0 AIEKTPOIPUBO/IA.

Crnenyer pa3nuyath JBa UCTOYHHKA SHEProcOEpeKeHUs MPU UCIOIb30BAHUU 3JIEKTPOIPHUBO-
na:

— CHIDKCHHE TEXHOJIOTHYECKOro pacxoja (MoTephb) SHEPrHH B MPOIIECCax ee Mpeodpa3oBaHus
B CaMOM 3JIEKTPOIPUBO/IE,

— DKOHOMHUS 3HEPTUU 3a CUET ONTHUMH3AILUN TEXHOJOTMYECKUX MPOIIECCOB, OCYLIECTBISIEMBIX
C TIOMOIIIbIO COBPEMEHHOI'O PETYIUPYEMOTO PUBO/IA.

OCHOBHBIM CHUJIOBBIM 3JIEMEHTOM AJIEKTPOIPUBOJA SIBIISIETCA 3J1€KTpoABUraTesb. CTpemiienne
KOHCTPYKTOPOB B T€UEHHE IMPEKHUX JIET K YJCIIECBICHUIO JIBUTaTelei 3a cueT KOHCTPYKIMOHHBIX
MaTepuajoB M u3roToBiieHusi npuBenn K cHwkeHuto KII, xoTopsrii konebnercs ot 15% y He-
00JBIINX yHUBEpCANBbHBIX ABUrateneil mo 95% y tpexdaszupix asurarteneit MmourHocThio 500 kBT.
[ToBeimenne KIIJ[ aBurarens 3a cyeT COBEPIICHCTBOBAHMS €r0 KOHCTPYKIIUH, IPUMEHEHHS COBpE-
MEHHBIX M30JISIUOHHBIX U MarHUTHBIX MaTE€pHallOB, PaLlMOHAJIbHBIN BBIOOp THUIIA, MOLIHOCTH, pe-
KUMa IKCIUTyaTalluU AJIEKTPOJBUTATENsl, PETYISPHBIA TEKYIIUH PEMOHT U COAEpKaHHE B IOJHOU
HCIPABHOCTU JAIOT BO3MOXKHOCTU 3KOHOMUH 3JeKTposHepruu. lllupokoe BHenpeHHEe 3MEeKTPOABH-
rareneil ¢ noseiieHHBIM KII/] emre Gonee akTyaabHO B yCIOBHUSX POCTa LIEH HA AJIEKTPOIHEPTHUIO.
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[ToBeimenue KIIJ snexTpoaBurareneid, 0COOEHHO KPYIHBIX, JeNaeT X 0oJiee JOPOTHMH, KpoMe
TOrO, BJMSIET Ha PsiJ AKCIUTyaTAlMOHHBIX XapaKTepUCTUK. [[o3TOMy ompenesieHne ONTUMAIBHOTO
KII[| nBurarens MOMKHO BBIMOJHATHCA HA OCHOBE TEXHUKO-DKOHOMHMYECKOTO aHanu3a. [lpuuem
JIOJKHA MPOBOJUTHCS ONTUMM3ALMS BCEM CUCTEMBI AJIEKTPOIIPUBOJIA C YYETOM NapaMeTpoOB U pe-
KUMOB COIIPEAEIBHBIX CUCTEMBI 3JIEKTPOCHA0KEHUS, 00eCTIeYnBaroIel MPUBOJL AIEKTPOIHEPrHUeil,
1 TEXHOJIOTUYECKON YCTAaHOBKH, B KOTOPOW MPOW3BOJUTCA TMOJIE3HAsT MexaHudeckas padora. Ocy-
IECTBIJIATH ONTUMHU3AIMIO TAKOW CUCTEMBI B PEATTBHOM PEKUME BPEMEHH MO3BOJISIFOT COBPEMEHHBIE
CHCTEMBI YIIPABICHHS JIEKTPOABUTaTeISIMUA (KOHTPOJIICPBI) Ha 0a3e COBPEMEHHOMN CHUJIOBOM dJIEK-
TPOHUKH, MUKPOIJIEKTPOHUKH U MPUMEHEHHE B MH()POPMAIMOHHOM KaHAJIe JIEKTPONPUBOIa MUK-
pomporeccopoB 1 MUKpo-OBM.
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JHepreTUYeCKUH (CMAOBOM) KaHaA

Puc. 7.2. Cmpyxmypnas cxema 371eKkmponpusooa.
PC — yuacmok pacnpeoenumenvhou snekmpuueckou cemit, no08ooswet iekmposnepeuio; 1 —
aNleKmpuyeckutl npeodpazoeamens (mpancgopmamop, yacmomuvili npeobpazosamens u m.n.),
OMII — snexkmpomexanuueckuii npeoopazosamensv (anexkmpoosucamens); P — pedykmop; I[IM — ne-
pedamounvlii mexanuzm, UM — ucnonnumenwvuwiii mexanusm; PO —pabouuii opean; TO — mexnono-
euueckuti oovexm; W — nomok smepeuu meosncoy anemenmamu cunoeoeo xkawana, AW — nomepu
9HepauU 8 eMeHme KaHaud.

bonee nosoBuHbl npou3BoauMoi B crpanax CHI' anexkTposHepruu noTpelsitoT aCHHXPOH-
HBIC IEKTPOIPUBOBI, B bemapycn — okosno 56%. [Torernman sHeprocoOepekeHus 3a CUET IEKTPO-
MIPUBO/IA 110 YKA3aHHBIM JIBYM MCTOUYHUKAM: COOCTBEHHO IPUBOJY U TEXHOJIOTMUECKHUM Mpolleccam
B pecnyoOiuke orienuBaercs B 0,4 muipa. kBtu/roa. [leppoouepeiHbIME HAIIPABICHUSIMH CUUTAIOTCSI
CIIEYIOIIHE!

* 00cieoBaHNE NPEIIPUITUN C LENbIO ONPEeAETICHUS MEPOIIPUATHI 110 SHEProcOepeKEeHUIO B
00JacTi COBEPLIEHCTBOBAHMSI 3JIEKTPOIIPUBO/IOB,;

* OpraHu3aIys MPOU3BOACTBA OCCKOHTAKTHON (THPHCTOPHOI) MyCKOPETYJIMPYIOLICH anmapa-
TYPHI ISl aCHHXPOHHBIX 3JIEKTPOIPUBO/IOB,;

* BHEJPEHUE CUCTEM aBTOMAaTHYECKOIrO YIPaBJICHUS TEXHOJIOIMYECKUMH YCTaHOBKAMHU Ha OC-
HOBE PEryIMPYEMOTo MPUBO/JIA C MPUMEHEHNEM UMIIOPTHBIX ITpeoOpa3oBarenei;

* OpraHu3alys Mpou3BoJICTBA MpeoOpa3oBaTesiel YaCTOThI [l aCUHXPOHHBIX 3JIEKTPOIPUBO-
JIOB MQJIOW U CPEJTHEN MOIIIHOCTH.

Ba)kHbIM myTe€M SKOHOMHH 3JIEKTPOIHEPTUU SIBISIETCS NPUMEHEHHUE aCUHXPOHHBIX 3JIEKTPO-
MIPUBOJIOB C PEryIUPYyEMOM YaCTOTOM BpallleHus JUIsl HCIIOJHUTENbHBIX MEXaHU3MOB, /1€ POU3BO-
JTUTENBbHOCTh M3MEHSETCS ¢ HM3MEHEeHHeM ckopocTu. [lnaBHoe OeccTymeHuaTroe peryaupoBaHHe
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CKOPOCTH TpeX(hazHOTO aCHHXPOHHOTO AJIEKTPOIBUTATENS MPOU3BOJIUTCS YaCTOTHBIMU MTpeoOpa3o-
BaTEJISIMH, YTO JA€T BO3MOXHOCTH OTKAa3aThCA OT psiia PErYIUPYIOLIIMX 3JIEMEHTOB, MPOU3BOIUTH
IJIABHBIN MTyCK ¥ OCTaHOB ABuraTess. CoBpeMeHHBIE MPeoOpa3oBaTENH MO3BOJISIIOT YAYYIIATh Ka-
YECTBO TEXHOJIOTMYECKOIrO Ipolecca, A KOTOPOTrO MPUMEHSETCS MPUBOJ, COTJIACOBAHHO YIIPaB-
JISATh HECKOJIbKUMU HCTIOJHUTEIFHBIMU MEXaHHU3MaMH, 00ECIIeYNBAIOT SKOHOMHIO SHEPTHH Ha He-
MPOM3BOIUTENBHBIX 3aTpaTax, a TakkKe Oyarojaps Tak Ha3bIBAEMOW BCTPOCHHOM (DYHKIIUM SHEPTO-
cOepexeHus MyTeM TOAePKaHus AEKTPOoABUTaTess B pexkume ontumanbHoro KIT/I, aBTomaruue-
CKH OTCJIC)KHMBAsi M3MEHEHUSI HArpy3Ku. Eciiu TeXHOJOrnuecKuii mporecc He TpeOyeT peryinupoBa-
HHSI CKOPOCTH BpAILICHUS JBUTATENIS, a JIUIIb IUIABHOTO PAa3rOHA U TOPMOKEHUS, TO PEKOMEHIYETCS
WCTIONH30BaTh YCTPONCTBA IUIABHOTO ITyCKa JIBUTATENEH, KOTOphle B 3-5 pa3 JemieBie YaCTOTHBIX
npeodpaszoBaTeiell U TOKEe MOTYT UMETh BCTPOCHHYIO (D YHKIIUIO DPHEPTrOCOCPEKEHHUS.

B pecnyOnuke peryaupyemMbie 3JIEKTPONPUBOIBI YCIICIIHO MPUMEHSIOTCS HA TPEANPUATHSIIX
SHEPreTUKU M SKUIMIIHO-KOMMYHAJIBbHOTO XO3SIIICTBA, HAIPUMEp, IJs NYThEBBIX BEHTHIISITOPOB
TOC, HaCOCHBIX YCTAHOBOK CHCTEM TEIUJIO- M BOJIOCHAOKeHUsI T. MuHcKa u ipyrux ropojios. [Ipe-
JlyCMaTpPUBAETCA IIMPOKOE BHEIPEHUE PETYIUPYEMOro SJEKTPONPHUBOAA MEPEMEHHOTO TOKA Ha
MPEANPUITHSIX METAILUTYPTUH, MAIIMHOCTPOCHHUSI, aBTO- M1 MOTOPOCTPOEHUS, CTPOUMHAYCTpUH, HED-
TEXUMUU U T. 1.

7.4. ABTOMaTH3anus YiupaBJjgeHud MPOU3BOACTBCHHBIMU IpoueccCaMu

7.4.1. O01ue 1mMoJI0KeHHU

OOmieoTpacieBbIM, OTHOCHTENBFHO OBICTPHIM M SKOHOMHYHBIM CITIOCOOOM TOBBIIICHUS dHEP-
ro3(GEeKTHBHOCTH MPOU3BOJICTBEHHBIX IPOILIECCOB SBJISETCS PEKOHCTPYKIIHS CHCTEM YIIPABICHUS
UMH, U TIPEeXJE BCETO ONTHUMH3AIMS CTPYKTYpPHl M aBTOMAaTH3als ynpasieHus. Kak mpasuiio,
CTOMMOCTB CHCTEM YIPaBICHHS SHEPrOEMKHMHU MPOU3BOJICTBAMH COCTABIISIET JIOJIM WA €IUHUIIBI
MPOIIEHTOB OT CTOMMOCTH CaMOTO YIIPABISIEMOTO MPOHU3BOICTBA.

ABTOMAaTH3aIyisi  TPOM3BOJCTBEHHBIX ~IPOIIECCOB  CO3[A€T  ONPEACICHHBIE TEXHHUKO-
HKOHOMHUYECKHUE MPEUMYIIIECTBA BO BCEX OTPACISIX COBPEMEHHOTO HAPOJIHOTO XO3SICTBA CTPAHBI.

C BHEIpEHHEM CPEJICTB aBTOMATH3AIMK HEM30€KHO MOBBIIIACTCS TIPOU3BOJUTEIBHOCTD TPY-
na. 3a mocieaHue cTo JeT oHa Bozpocia B 20 pas, mpu 3TOM JI0JIs1 MEXaHU3UPOBAHHOTO Tpyaa ¢ 6 %
yBesmamiachk 10 96 %.

B pe3ynbpTare aBTOMAaTH3alMU CHIDKACTCS CE0ECTOMMOCTH M3/ICIHiA, YBEITUYNBACTCS BBITYCK
MIPOIYKIIMH, TOBBIIIACTCS €€ Ka4eCTBO, YMEHBIIIACTCS KOJMIECTBO Opaka M OTXOJIOB IPOMU3BOJICTBA,
COKpAIIIalOTCS pacXo/Ibl Ha 3apa0O0THYIO TUIATY, CHIPbE, MAaTePHAIIbI M T.I1.

[Tpu sToM pemaromuM (GakToOpoM SBISIETCS CHUKEHUE PACXOJI0B TOIUIMBA, TETIIOBOM H AJICK-
TPUUYECKOW PHEPTUH, YTO BEChbMa XapaKTEPHO ISl CUCTEM TETUIOCHAOKEHHS U TEIUIONOTPEOICHUSI.
Vcnonp30oBaHne CpEACTB aBTOMATH3AIMHM YBEIMYMBAET HAJC)KHOCTH OOOPYIOBaHWUS, TOYHOCTH
MIPOM3BOJICTBA, 0€30MAaCHOCTh Tpy/a. [losBisieTCss BO3MOXKHOCTD MCIOJb30BaTh BHICOKOI(P(HEKTHB-
HBIE TEXHOJIOTHUYECKHE TIPOIIECCHl M YCTPOUCTBA, XapaKTep NPUMEHEHHS KOTOPBIX HCKITIOYaeT yda-
CTHE YelIOBeKa (sepHas SJHEPreTuKa, XMMHUIECKOe MPOU3BOCTBO, BBICOKOCKOPOCTHBIE TIPOLIECCHI U
T.IL).

3HauynTeNbHAS SKOHOMHS TEIUIOBOW SHEPIHH, PAcXOIyeMOl Ha TerionoTrpeOieHne, mnpu
CPaBHUTEIFHO HEOOJBIINX KAMMTAIOBIOKECHUAAX 00CCIICUNBACTCS 32 CUET aBTOMATHUECKOTO Pery-
mupoBanus. [Ipyu ycTaHOBIIEHUHM ONITUMAIIBHOTO PEKUMa paOdOThI SKOHOMUS TETUIOTHI MOYKET COCTa-
Buth 20% u Ooisiee TOn0BOTO MOTpeOICHUs O€3 HapyIIeHHS TEIUIOBOTO pexuma 3manuid. Erme
OoJtbIIMi APPEKT 0T ABTOMATH3AIUN MOXET OBITh MMOJIyYEH MPH TEXHUYECKOH (TEIIOBOM) PEKOH-
CTPYKIIMU CYIIECTBYIOIIUX 31aHUi. CPOK OKYITaeMOCTH 3aBUCHUT OT TEIUIOBOW MOIIHOCTH CHCTEM,
(GYHKIIMOHATBHBIX XapaKTEPUCTUK MPUMEHIEMOTO PETYJISATOPa, CTOMMOCTH CHCTEM U MX OOCITYXKH-
BaHUSI.

BHeapenne aBTOMaTH3aI[MKM IPUHOCUT U KOCBEHHBIN 3(p(eKT, Tak KaKk yBeTUYEHUE MTPOU3BO-
IUTETBHOCTH OOOPYAOBaHUS, SKOHOMHS PECYpPCOB AIKBHUBAICHTHBI CTPOUTEIHCTBY JTO0ABOYHBIX
IIPOM3BOJICTBEHHBIX MOIIHOCTEH. DKOHOMHUS pabouel Cujbl MO3BOJISET O0Jiee palMOHAIBLHO HC-
M0JIb30BaTh TPYAOBBIE PECYPCHI, a YIIYUIICHHE KauyecTBa MPOYKIIUU CIIOCOOCTBYET YIKOHOMHH TOTI-
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JIMBA, SHEPTUH, MATEPUAJIOB U T.[.

Bakneiiniye Borpochl aBTOMAaTHU3alMK — YCTAHOBJIEHHE €€ PAallMOHATIBHOTO YPOBHS U 00beMa,
KOTOpbIE JOJDKHBI OBITH TIIATEIBHO 3KOHOMHUYECKM OOOCHOBAaHbBI, U OIpEAEICHHE METOJIOB U
CPEICTB aBTOMAaTH3alMu. ABTOMaTH3alMsl SBISETCS HauOOJee IKOHOMUYECKH BBITOJAHBIM MEPO-
NpUATHEM U OKyIaeTcs B cpenHeM 3a 1...1.5 roxa.

Ha ceromusimauii 1eHs HAMITYYIITNME CYUTAIOTCS CTPYKTYPBI YIIpaBJieHus, UMeromue 3 QyHK-
LMOHAJIbHBIX YPOBHSI:

1) COBOKYITHOCTh 3JICMEHTOB PEryJIHUpPOBaHUs, PAOOTAIOIINX B 30HE HOPMAJIBHOTO TEXHOJIOTH-
YECKOI'0 PeXUMa C LENbI0 €r0 ONTUMU3ALNHY;

2) COBOKYITHOCTh 3JIEMEHTOB, BCTYyHAOIIasi B padoTy MPU OTKIIOHCHUSX MapaMEeTPOB PEIKUMA
OT HOPM C LIEIBIO YAEPXKATh YIIPABIIEMbIi porecc (00beKT) B 00JIaCTH HOPMAIIBHOTO PEXUMA,

3) cuctema MpOTHBOABAPUIHOMN 3alUThI, KOTOPAsk B IEISX MPEAYIPEKICHUS Pa3BUTUS U JIO-
KaJIN3alU1 aBAPUN OTKJIFOYAET TEXHOJOTUYECKUN Yy3€] — NCTOYHHUK aBAPUH.

[lepBBlit U3 yka3aHHBIX (PYHKIHMOHAIbHBIX YPOBHEH IO3BOJSET 00ECIEUUTh ONTHUMAJIbHBIC
peXHUMBI pabOTHI 000OPYIOBAaHUS M NMPOTEKAHUE TEXHOJOIMUYECKUX MPOILIECCOB U, TEM CaMbIM, Hau-
MEHBIIIHE PacXobl-dHepropecypcoB. [Ipuuem 3JeMEHTbI COBPEMEHHBIX CHCTEM YIpaBiicHHs (WH-
TEJUIEKTYAJIbHBIE TaTYUKH, UCIIOJIHUTEIBHBIE MEXaHU3MbI, KOHTPOJIJIEPHI, IPOTPAMMHBIE ITPOTYKTHI
U T.II.) TO3BOJISIOT MOJY4aTh ONTHMAJIbHBIC PEKMMbI Ha BCEX TEXHOJIOTMYECKUX CTAIMSX: ITyCKa,
WCTIOJHEHUsT pabounx (yHKIWH, ocTaHoBa. BTopoil u Tpernii QyHKIMOHAIBHBIE YPOBHU CHCTEM
YIIPABJICHUS, BBIIIOJHEHHBIE HA COBPEMEHHOM YPOBHE, IO3BOJISIOT NPEABUIETh Pa3BUTHE aBAPUNA-
HBIX CUTYyallu#, aJalTHPOBATh TEXHOJOTMYECKUH MPOLECC K TEKYIIMM MapaMeTpaM U BEPHYTH B
HOPMAaJIbHBIM, @ 3aT€M M ONTUMAJBHBIN PEKUM. brarogaps 3ToMy yJaacTcsi CHU3UTh PACcXO0/bl SHEpP-
rOpecypcoB, CBA3aHHBIE C AaBAPUMHBIMHU IPOCTOSIMH, C HEYIOBJIETBOPUTEIBHBIM TEXHHUECKUM CO-
CTOSIHMEM 000pYAOBaHMsI, COKPATUTh JJIUTEIHOCTh HEONITUMAIBHBIX PEXKUMOB, a TAKXKe, YIyUIIUB
KayecTBO MPOU3BOJAUMBIX MPOIYKIMH WK YCIYT, KOCBEHHO CHU3UTh dHEPro3arpaTsl UX MOTpeOu-
TEJEH.

7.4.2. IlonsiTne aBTOMAaTH4YECKOI'0 PeryJIMPOBaHusA

ABTOMaTHYECKOE PEryIMpPOBaHUE — IPOLECC, 3aCTABISAIOIIMN KaueCTBEHHBIN MapaMeTp Co-
cTosiHus 00beKTa (peryinupyemblii mapaMeTp) ObITh MOCTOSHHBIM MM U3MEHSTHCS 10 33aHHOMY
3aKOHY.

ABTOMAaTHYECKUI PETYIATOP — YCTPOMCTBO MM KOMIUIEKC YCTPOMCTB, PEAIN3YIOINX 3a1a4y
aBTOMAaTUYECKOTO PEryIHpPOBAHUSI.

Paccmotpum Ha mnpumepe
a 6 (puc. 7.3) ycTpoWcTBO M pa-
00Ty TIPOCTEHIIIero aBTOMa-
TUYECKOTO PETYNITOpa TEM-
repaTypsl BO3/1yxa B IIOMe-
11(S312078 000pyT0BaHHOM
CUCTEMOU LEHTPAIBHOTO
BOJITHOTO OTOIUIeHMs. Takue
TEPMOPEryIIATOPbl ~ (TepMo-
CTaThl) MOJYYMIIH IIUPOKOE
pacupoCTpaHEeHHE JUI HH-
JIUBUAYAIBHOTO PETYIMPOBAaHUS TEMIIEpaTypbl BO3[yXa B OTAIIMBAEMbIX MOMEIIEHUSIX U SKOHO-
MHH TEIJIOBON SHEPIUU.

Ha puc. 7.3 cxeMaTH4HO TIOKa3aH aBTOMATUYECKHI TEPMOCTAT, YCTAaHABIMBAEMBIN TTepe]] Ha-
rpeBaTeNbHBIMU MPUOOpPaMU Ha TPYyOONPOBOJE CUCTEMBbI OTOIIeHUS (a). ['epMeTHUYHbIl rapMOHU-
KOBBIN 4yBCTBUTEJIbHBIN 3JEMEHT — TepMOJaTuuK 1 3amoiHseTcss TepMOUYyBCTBUTEIBHON Maccoi,
KOTOpasi pacIupsIeTCs MPH MOBBINICHUH TeMIiepaTypsl B koMHate (0). [lepemerneHue narunka cBsi-
3aHO C TIepeMEIeHUEeM PETyIUPYIOIIEro opraHa — Kiiarmana 3 B KOpITyce apMaTypbl 4, KOTOPBIA H3-
MEHSIET pacxoJ] TerioHocuTeNsl. MOXHO BPYUHYIO 33/1aBaTh HYXHYIO TEMIEpaTypy MOBOPOTOM

Puc. 7.3. Tepmocmam: a- ycmanoska, 6 — cxema
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KOJIITa4yka 2 ¢ MPYKUHOHM, KOTOpas MPUHYAUTEIBHO NeOPMHUPYET NaTyiK 1, 3acTaBiisis €ro pearu-
poBaTh Ha ApYryw (KelaeMyro) Temieparypy. JTOT 3JIEMEHT Ha3bIBAeTCs 3a/al0IUM YCTPOMCT-
BOM, WIH KOoppekropoM. Takum o0pa3oM, B cOCTaB MPOCTEHIIEr0 aBTOMAaTHYECKOTO PEryiasTopa
BXOJAT:

1) 4yBCTBUTEINIBHBIIN JIEMEHT, WX JaTUYUK, BOCIIPHHUMAIOIIHIA H3MCHEHHE PETYIHPYEMOT0O
napamerpa (B JaHHOM CJlydae TeMIIePaTyphl BO3/IyXa B IIOMEIICHUH);

2) peryupyIOIUi Oprain — KiiaraH, M3MEHSIOIIMIA pacX0 TEIJIOHOCUTENS] — ropsiuei Bo-
JbL;

3) 3ajaroliee yCTpoCTBO — HATSDKHAS IPYXKHHA, TTO3BOJISFOLIAS 33]1aBATh JKEIACMYIO TEM-
nepaTypy B KOMHaTe, 00brdHO B mipenenax 15...25°C.

[Tpu »xemaHuH MTOBOPOTOM KOJITIAadKa 2 JI0 yIopa MOXHO OTKJIFOUUThH HarpeBaTebHBIA TPHUOOD
OT NUTAaHUsA TeruioHocuTeneM. [lo TakoMy npuHnHuIy J[eHCTBYIOT MHOTOYHMCIICHHBIE PETYJIATOPHI
MPAMOTO_JENUCTBUS, HE UCTOJIb3YIOIIUE IPYTOi SHEPTUH, KPOME SHEPTUH PETYIUPYEMOM CPEIbI.

7.4.3. Knaccudukanus mojacucreM aBTOMATH3ALHH

CreneHp OCHAILlEHUSI CPEICTBAMU aBTOMATH3aLMM MOXKET OBbITh Pa3jIM4HON U ONpeAesseTcs
HOPMAaTUBHBIMHU U TEXHUYECKUMU TPeOOBaHUSAMH, a TaKkke (yHKIHMOHAIbHBIM HazHaueHueM TCA.
[To 06bemy u crenenn ocHameHus: 00bekTa TCA aBTOMaTH3aIMsI MOKET OBITh YaCTUYHOM, TIOJTHOM
1 KOMIUTeKCHOM. Hampumep, ecium B KOTEbHONW YCTaHOBKE PETYIHPYETCsS TOJIBKO JABJIEHUE Mapa,
MMeEET MECTO YaCTHYHAs aBTOMATU3alMs, a €CJIM BCE NPOLECChl aBTOMAaTU3UPOBAHbI — ITOJHAs. [1pu
ABTOMATHU3aI[MH BCIIOMOTATENIBHBIX ONepaluii (orpy3Ku, TpaHCIIOPTUPOBKU TOILIMBA M T.I1.) C UC-
nosib3oBanueM OBM, yBs3KOH ¢ pexuMaMH TEIUIOBBIX CETEH, IPYrMX KOTJIOB pedb UAET O KOM-
IIJIEKCHOW aBTOMATU3al1U.

B xone ynpaneHust C10KHBIMU U HPOCTHIMU OOBEKTAMH IIPUXOJIUTCS OCYIIECTBIISATH MHOXE-
CTBO ()YHKIIMOHAJIBHO Pa3IMYHBIX ONEpaliil, KOTOPbIE BBIMOIHIIOT pa3Hble MOJCUCTEMBI, BXOS-
e B OOLIyI0 CXeMy aBTOMATHU3alMU 00bEKTa. DTU MOJCUCTEMBI NOJpa3AesioTcs Ha HH(popMa-
THUBHBIE, 3AILUTHBIE, YIPABJIAIOIINE U ITOJCUCTEMBI TEXHOJIOTMYECKOTO KOHTPOJIA.

WNudopmaTtuBHbIE BKIIOYAIOT MOJCUCTEMbBI TEXHOJIOTMYECKOTO KOHTPOJS U TEIeU3MEpEHUs,
TEXHOJIOTMYECKON U TEIECUTHAIN3AUUU. Pe3ybTar JeMcTBUNA ATUX NOACUCTEM aJIpeECyeTcs Olepa-
TOPY, a €ro 3a/1a4ei ABIAETCS PUHATHE TOTO UM HMHOTO PELICHUS.

3aluTHBIE MOJACUCTEMbI BKJIIOUAIOT CPEJICTBA TEXHOJOrHUYECKOW M aBapUWHOM 3allIUThI, TEX-
HOJIOTMYECKON M aBapuiHON OJOKHPOBKH, IPEIOXPAHSIONINE TEXHOIOTHYECKOe 000py10BaHuE OT
IIOCJIEACTBUI HENPABUIBHOM 3KCILTyaTalUH.

K ynpaBifromum OTHOCATCS MOJCUCTEMBI YIIPABJICHUs, BKIKYAs JUCTAHIMOHHOE yIIpaBJie-
HUE, TEIEMEXaHUYECKHE IOJICUCTEMBI, MOJCUCTEMBI JHUCIIETYEPU3ALNHM, aBTOMAaTHYECKOIO YIIpPaB-
JICHUS ¥ PEryJIMPOBaHUs, BHIYMCIUTEIBHON TEXHUKH.

OcHoBHbIC (DYHKIIUH TMOJCUCTEMbI TEXHOJIOTHYECKOTO KOHTPOJIS: a) MOJIyYeHHE KOJUYEeCT-
BEHHBIX M KAYECTBEHHBIX IOKA3aTEJIEH TEXHOJIOTMYECKOIO ITPOIecca — BCEX. BUAOB M3MEPEHUU C
MOMOIIBI0 KOHTPOJIbHO-U3MepHUTENbHBIX pubopos (KUII); 6) HabmoaeHne 32 X0JA0M TEXHOJIOTH-
yeckoro mpouecca. Pazauna B pyHKIUAX 3aKITI0Ya€TCsl B TOM, UTO BO BTOPOM cilydae (PUKCUpYeTcs
XapakTep U3MeHeHHs pu3nueckux BenuuyuH. [ns peanusanuu (QyHKIMA TEXHOJIOIMYECKOro KOH-
TPOJIsi MPUMEHSIOT MPUOOPHI MECTHOTO M JUCTAHLIMOHHOTO ACUCTBUSI, a TaKKe MPUOOPHI C PErUcCT-
paumen, Mo3BOJISIONIME BECTH YUYET pacxoJa TEMJIOBOM, SJEKTPUUYECKOW SHEPTUH, Ta3a, XOJOAHOU
BO/IbI U T.II.

YpoBeHb ocHaleHus] 00bEKTa aBTOMAaTU3alUU Pa3IMYHbIMU [OJICUCTEMAMH 3aBUCUT OT KOH-
KPETHBIX YCIIOBUH IKCIUTyaTallUM U HOPMATUBHBIX TOKYMEHTOB, ONPEAEISIONINX MUHUMAIBHO He-
00X0IMMBII ypOBEHb aBTOMATU3ALINH.

7.4.4. laTunku

B xoxe TemnosHepreTnyeckux MnpoieccoB Tpedyercs noiaydarb MHGPOPMALUIO O Pa3IMuHBIX
napaMmeTpax, XapakTepusyrolmux (yHKIMOHUPOBAHUE TE€X WM MHBIX 00bekTOB. PaccMoTpum oc-
HOBHBIE JITaTYMKHU JJIi U3MEPEHHUs TaKUX NapaMeTpoB, KaK TEMIIEpaTypa, BIIAXXHOCTb, JIaBJICHHE,
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pacxo1, KOJMYECTBO TETIOTHI.

JlaTuuKku TeMuneparypsbl. /lamuuky ¢ MexaHuyecKumMu 6bIXOOHbIMU genuduramu. KuaKocT-
HBIC TEPMOMETPHI CTEKIISTHHBIE B OCHOBHOM HCIIOJIB3YIOT KaK IMOKA3bIBAIOIINAE MPUOOPEI MECTHOTO
nevicteus ipu uHTepBatie Temreparyp ot —200 mo +750°C. TepMoMeTpUYECKUMHU KUAKOCTSIMH SIB-
JSIFOTCS. PTYTh, TOJYOJI, STWIIOBBINA CIIHPT, KEPOCHH, dHp, alleToH, MEHTaH U T.1. B kadecTBe nmat-
YHKOB MPUMEHSIOT TJIaBHBIM 00pa3oM PTYTHBIE TEPMOMETPHI C MPEOOpPa30BaAHNEM MEXaHUYECKOTO
MePEMEIICHUS B DJICKTPUICCKUN CUTHAJ — 3JICKTPOKOHTAKTHBIE TEPMOMETPBI, PTYTh UCHOJB3YIOT B
Ka4eCTBE MOJIBKHOTO KOHTAaKTa. BTOPHIM KOHTAKTOM MOKET OBITh BOJIb(paMOBasi HUTh, BIIAsTHHAS
WK OTycKaeMmasl B Kanmwuisip Tepmometpa (puc. 7.4, a u 7.4, 6). Cuiia 3JIeKTPUUECKOro TOKa, Mpo-
XOJISIIECTO Yepe3 KOHTAKTHI, He oJkHa npeBbimath 0,5 MA npu Hanpsokerun He 6oiee 0,3 B.

B MaHOMETpHUYECKHX TEPMOMETPaxX MCIOJIb3yeTCsl 00BbEMHOE pacIIupeHne paboyuero BemecT-
Ba B TCPMETUYHON TEPMOCUCTEME, COCTOSIICH M3 TepMobautona (xke3na) 3, Kanwuisipa 2 U MaHo-
MeTpHuueckoro npeodpaszosarenss 1 — TpyOdaroil mpyKHUHBI,
cunbdona u-r.10. (puc. 7.5). B 3aBUCHUMOCTH OT CBOWCTB 3a-
MOJIHUTENST 3TH TEPMOMETPBI Pa3AeisIIOTCS Ha Ta30BbIC
(a30T), KOHICHCAIIHOHHBIC WJIM TMapOKUAKOCTHBIC (aICTOH,
XJIaI0H-22, XJIOPMETHII, MTPOIMIICH) M KHIKOCTHbIC (METaH- t
KCHJIOJI, KEPOCHH, CUIMKOHOBBIC KUJIKOCTH U T.11.). [Ipenernsl
u3MepeHuss mpubopoB - cocrasisror:  —150...+600°C;
50...+300°C; —150... +300°C 1npu COOTBETCTBCHHOW JINHE
karmuisipoB 60, 25, 10 m. K '9T0#i rpymnme MOXHO OTHECTH

5 JTaTYUKH C TBEPIBIM U YIIPY-
o THM 3aMOJIHUTEISIMA — T1ac-
TaMH Ha OCHOBE BOCKa, Liepe-
3MHOM W PSJIOM JIPYTUX CIie-
HHAIbHBIX MaTepuaioB. Ha-
npumep, cuiab(QOHHbIE atT-
YUKW C TaKUMH 3arloJHUATE-
JSIMH  OTUPOKO HCTIOJB3YIOT-
csl B KOMHATHBIX TepMOpETy-
asitopax (em. puc. 7.3).

[MpuHIMT neHCTBUSA OuMemaniuyeckux u ouiamomempude-
CKUX O0amuuxkoé OCHOBaH Ha 3(PQeKTe COBMECTHOTO JHUHEHHOTO
pacmupeHus IByX Pa3HOPOIHBIX COCAMHEHHBIX BMECTE METAJLIOB.
B kauectBe 07HOro (IacCHBHOTO) METa/Ta OOBIYHO HCIIOJIB3YIOT
unBap (36 % Ni + 64 % Fe), apyroro (akTMBHOT0) — JIATYHb,
MeJlb, CTallb, XpoMomohuOaeH. Mx kospduimeHTsr TUHEHHOTO
pacmupenus otamdaroTces mpumepHo B 20 pas. Croun TepmoOmmMe-

Puc. 7.4. Cxema dicuokocm- pajpmaeckoil TOHKOIHCTOBON JBYXCJIOMHOM JICHTBL COETUHSIOTCS

HO2O mepmomempa KOHTaKTHOHM cBapkoii. M3 JIeHThI aenaroT ractuHbl (puc. 7.6, a),
IUIOCKHME ¥ MPOCTPAHCTBEHHBIE crupaiiu (puc. 7.6, 0), KOTOpbIe C YBEIMUYCHUEM TEMIISPATYpPhI Jie-
(bopMUpYIOTCS: 3arn0arOTCs WM 3aKPYYMBAIOTCS B CTOPOHY MaTepraia ¢ MEHbIIUM KO3)HHUIeH-
TOM JIMHEHHOTO PACIIAPEHUS a.

JInaToMeTpruUeCcKre TEPMOMETPBI MPEACTABISIOT cO00W TepMocucTeMy — crepxkens 1 (mac-
CHBHBII MaTtepuai) U TpyOKy A (aKTHBHBII) C MPOJOJIbHBIM JIMHEHHBIM MEpPEMEIICHHEM OTHOCH-
TeNnbHO Apyr apyra (puc. 7.6, B). Oba BuIa TEPMOMETPOB MIPUMEHSIOTCSI OYCHB [IMPOKO, 0COOCHHO
Oumeramueckue, B quanasone remmneparyp 0...400°C, a nekotopsie u g0 1000°C (nanpumep, 1u-
JaTOMETpPbI UHBAp — JIaTyHb J162).

Jlamyuku ¢ 31eKmpuyecKumMu 6bIX00HbIMU eauyuHamu. B OCHOBe NMpHUHLIMIIA JEHCTBUS
TEPMODJIEKTPUUYCCKUX TEPMOMETPOB (TepMoriap) JeKUT 3hdekT 3eedeka, OTKPBIBIICTO MEXaHU3M
BO3HUKHOBEHHUsI TepM0DJIC B 1emu, COCTaBICHHOW M3 JIBYX PAa3UYHBIX MPOBOIHUKOB, HAIIPUMED
MEJIM U TUIATHHBI, MECTa COCAMHEHHH KOTOPBIX (CBAPKOM, MANKOW MM CKPYYHBAHHUEM) UMEIOT Pa3-

+ o———y

]

w
[

Puc. 7.5. Cxema manomempuuecxo-
20 mepmomempa
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Hyto Temreparypy To um Ti. Uem

6ompie pazHocts T1 u To, TeM 00b-

L e Tepmo DJIC, HO PpyHKIMOHAIbHAS
y 3aBucuMocthb e(To, T1)T=F(T1) — f(To)
ABJISIETCST HeonpeneneHHou. [loatomy
¥ OJIHy TeMIlepaTypy NpPUHHUMAIOT IO-
CTOSIHHOHM, TE€pMOCTaTHpysd OJHUH U3
1,. ’i cnaes, Hampumep npu To = const.
TepMocTratupyeMblii CIiail Ha3bIBAOT

=3 CBOOOJHBIM WJIM XOJOJHBIM, CHai,
MOMEIIAEMBI B HU3MEPSAEMYIO Cpeny,

8 n A — pabounm wim ropstuuM. Ilonoxu-
T TEIbHBIM CUUTAIOT AIEKTPOJ, MO KO-
TOpPOMY TOK T€YeT OT paboyero cras K

sse cBoOoHOMY. JlnameTrp MPOBOJIOKH
T T s e 3JIEKTPOJIOB M3 JPArolleHHbIX METaj-
JIOB U cmuiaBoB cocrtaBiisier 0,5 mm,

x=8 npounx — 1,2...3,2 mm. KoHcTpyKius
- CTaHJIAPTHOIO TEPMOAJIEKTPUUYECKOTO

Puc. 7.6. IIpunyun 6umemaniuuecxkux (a,6) u ounamo-  TEPMOMETPA COCTOUT U3 SJICKTPOJIOB C

mempuueckux (8) 0amuuxos usosiuei u3 GapdopoBex TPyOOK
Wi Oyc, MOMEIIEHHBIX B 3aIllUTHBIH

TpyOUaThIii 4exos (CTaabHOM, KepaMMUYCCKHIA, KBAPIEBBIH) C TOJOBKOW, UMEIOIIEH 3JIEKTPO3aKH-

Mbl. Pabounii criait MokeT ObITh IPUBAPEH WM MPUNASH K YeXJTy JJIs JY4IIero TerIoBOro KOHTaK-
Ta ¥ YMEHBIICHUS WHEPIIHOHHOCTH.

DNeKTPOU3MEPUTENbHBIN TPUOOP MOXKET ObITh MPUCOEANHEH K CBOOOHOMY KOHILY T€pMOIIa-

pol (puc. 7.7, a) unu k Tepmodsiekrpoay (puc. 7.7, 0). BkitoueHrne COCTUHUTEIBHOTO MPOBOIHUKA

(moka3aH MyHKTUPOM) HE CKa3bIBAaeTCs Ha TEPMO-

DJIC, ecnu TOukH coeauHeHus 1 u 2 UMEIOT oJMHa-

2 7
o - KoByto Temmeparypy. OObraHo TepmoDJIC cpaBHU-
2 TEJBHO HEBEJHMKA W JaXe MPH W3MEPEHUH BBICOKHX
= Temnepatyp He npesbiaer 70 MB.

B mepmopeszucmopax .(mepmomempax conpomuéie-
HUs1) WCTIOJIb3YETCS M3BECTHOE SIBJICHUEC H3MCHCHHSI

g
IEKTPUYECKOTO CONPOTUBIICHUS IPOBOJHHUKA WIIH
1 < ITOJIYIIPOBOJIHMKA C U3MEHEHHEM TEMIIEPATYPHI.
! : [TonynpOBOAHMKOBBIE TEPMOPE3UCTOPHI, HIIU

fu
(=1

Wi

ot

TEPMHUCTOPBI (CMECH OKHCIIOB HEKOTOPBIX METAJLIOB,
Hanpumep MnO,, Cu,03, F&,03, NiO, VO,, cipecco-
BaHHbBIC MPU BBICOKOH TEMIIEPAType),  YMEHBIIAOT
CBOE COIPOTUBJICHUE MTPU MOBBILLIEHUU TEMIIEPATYPBHI.

[TonynpoBOAHUKOBBIE ~ TEPMOPE3UCTOPBL = IO
BHEIIHEMY BHU/y HUYEM HE OTJIMYAIOTCS OT OOBIYHBIX
CTaHJIAPTHBIX PE3UCTOPOB, IPUMEHSIEMBIX B 3JIEKTPO-
paavoTexHuke. B kauecTBe JaTUMKOB TeMIlepaTypbl
HCIIOJIL3YIOTCS TAKXKE MOJIYIPOBOTHUKOBBIC TepMoanoabl [17A—]1 70K, repmorpan3uctopsr MI140,
114, J1237T", BapuCTOpHI, TUPUCTOPBI, CEMUCTOPHI, Y KOTOPBIX 3JIEKTPOHHO-IBIPOYHAST TIPOBO/IH-
MOCTb 3aBUCUT OT TemmepaTypbl. KOHCTpYKTHBHO MPOBOJIOYHBIE TEPMOPEZUCTOPHI MPECTABIISIOT
coboit OudpmsIpHyo (IBOHHYI0) HAMOTKY COOTBETCTBYIOIICH MPOBOJIOKH Ha KapKac — H30JSTOP
Pa3IUYHBIX MMONEPEUHBIX CeUeHHMH (KPYIJIbIX, TUIOCKUX, X-00pa3HbIX), KOTOPBIA MOMEIIAIOT B 3a-
LIUTHBIN TPyO4aThIi 4€XO0J1, HOXO0KUI Ha Y€XO0J TEPMOIIapHI.

Jamuuku memnepamypol 6eckonmakmmule. VIX 1elicTBE€ OCHOBAHO HAa MCIOJIb30BaHUU 3a-

Puc. 7.7. Cxemvl npucoeounenus snex-
MpOUIMEPUMenbHO20 NpUbopa: a- K
C80000HOMY KOHYY mepMonapul, 6 — K
MepMOdNIeKMpPOOy
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BUCHMOCTH MHTEHCUBHOCTU U CHEKTPAJIbHOTO COCTAaBa U3JIyYEHHUS OT TEMIIEPATyphl U3JIy4aoIlIEro
tena. [Ipumepamu npuMeHeHUs: MOTYT CIYKUTh U3MEPEHUE BBICOKOI TeMIEepaTyphl B TOMKAaX TEll-
JIOTEHEPATOPOB, Meuel, N3MEpEeHUEe TeMIEepaTypbl MOBEPXHOCTENH HarpeBaTeNIbHbIX MPUOOPOB, OT-
paxkJIeHUH, oIpe/ielieHne pe3yabTUPYIOLIEH TeMIepaTypsl B IOMEIIEHUH U T. 1.

ba3oBble MeTOJBI OCHOBaHBI Ha H3MeEpe-
HUHU SIPKOCTHOM, paJMallMOHHOM M IBETOBOM
Temneparyp. JaTuuku BKIIIOUAIOT ONTHYECKYIO
CUCTEMY M MPUEMHHUK HU3JIy4EHUs!, TUII KOTOPOTO
OTpEeNsAeTCs IUana30HOM H3MEpPSEMbIX TeM-
neparyp (mauHO#M BoJHBI M3nyuenus). Ha puc.
7.8 mokazaHa cxema paJHalioOHHOTO MUPOMET-
pa. JlyuucTsiit moToK OT Tena 1 yepe3 0ObeKTUB
Puc. 1.8. Cxema paduayuonnozo nupomempa 2 doxycupyercs Ha TepMmobarapee 3, COCTOS-
el U3 JIEMEeCTKOBBIX TepMoIap, padoTarollell B KOMIUIEKTE C MUJUIMBOJIBTMETPOM 4, Ipaayupo-
BAaHHBIM 110 TeMIieparype. s onpenenenus cyMMapHoro 3¢ ¢exra BIUSHHUS TeMIEpaTypbl BO31Y-
Xa ¥ palMalliOHHOM TEMIIEPATYPbl OKPYKAIOIIKUX IIOBEPXHOCTEN IPUMEHSIOT IAPOBOM TEPMOMETP,
COCTOSILUI U3 TepMoaTurKa (TepPMOMETp, TEPMOPE3UCTOP WIIM TEPMOIIapa), IOMEIICHHOTO BHYT-
P TOHKOCTEHHOTO TIOJIOTO MEIHOTO IIapa auameTpoM 152 MM, OKpalieHHOTo W3HYTPH U CHapyKU
YEpHOM MaTOBOM Kpackou. B mocnennee BpeMst UPOKO MUCIIOIB3YIOTCS TPUOOPHI JUCTAHITMOHHOTO
TEIJIOBOTO KOHTPOJIS (TEIUIOBU30PBI), TIO3BOJISIONIME OTIEPATHBHO OMPEACIIATH MOJIs TEMIIEpaTyp Ha
MOBEPXHOCTSAX HArPEThIX MPeIMETOB. bIM3Ku MO MPUHIMIY AEHCTBUS K PACCMOTPEHHBIM aKTHHO-
METpBI, CIIyXKaIlIH1e sl U3MEPEHNUS HHTEHCUBHOCTH TEIIOBOW pajnalliu.

JlaTYMKHN BJIA)KHOCTH ra3oB (Bo3ayxa). JlaTuuku U mpuOOpPBI sl U3MEPEHUS BIAKHOCTH
BO3JlyXa U ra30B Ha3bIBalOT TUTPOMETPAMU WIIM TYMHJIOCTaTaMH, JJIsl U3MEPEHUs BJIAXHOCTHU TEJl B
JPYTUX arperaTHbIX COCTOSIHUSX — BiIaromepaMmu. OCHOBHBIE 3aTPYAHEHUS IIPU U3MEPEHUU U PEry-
JIMPOBAHUU BJIAKHOCTHU CBSI3aHBI € €€ (DYHKIMOHAJIBHONW 3aBUCHMOCTBIO OT TEMIIEPATYphl U MapLu-
QJIBHOTO JIaBJICHUS BOASHBIX MapoB. DTO OCOOEHHO CKa3bIBAETCS MPU CBA3AHHOM PETYIUPOBAHUU
BAKHEHIINX TEXHOJOTHYECKUX MapaMeTPOB B BEHTWIALMOHHBIX, CYIIMIbHBIX U XOJOIUIBHBIX YC-
TaHOBKAaxX — KPYIMHEHIINX NOTPEOUTENAX TEIIOBOM U 3ACKTPUUECKON SHEPTUH.

Cpeny MHOTOUYHMCIIEHHBIX METOJIOB U3MEPEHUS BIAKHOCTH IPAKTUYECKOE IPUMEHEHUE MOTYy-
YIIN: ICUXPOMETPUYECKUI — IO Pa3HOCTH TEMIIEPATyp; TOUYKH POCHl — M0 Havyally KOHJCHCALUU
BOJISHOTO Tapa; SJEeKTPOJTUTHYECKUH, COPOIIMOHHBINA, OCHOBAHHBIM Ha IMEPEMEHHBIX CBOMCTBAX
TUTPOCKONUYECKUX TEJ; METObl MOJIHOTO MOIJIOUIEHNUS, KOHACHCAUMOHHbIN, uhdy3nOHHBIN; A1-
AIBKO-METpHUeCcKruid (C MCIOJIb30BaHUEM M3ITydeHH cBepxBbIcOKHX dacToT (CBY)); moriomeHwus
UH(ppaKpacHbIX, YATPA(PHUOIETOBBIX, PAIMOAKTUBHBIX U3TYUCHHH.

[lepBrie nBa MeTONA CBSA3aHBI C MCHOJb30BAHHEM JaTUMKOB TeMMepaTypbl IJii U3MEpEHUs
BIaXHOCTU. Hanbomnbinii MHTEpeC MpeICTaBiIsI0T AEKTPUYECKUE ICUXPOMETPbI, CXEMbI KOTOPBIX
OTIPECIISIFOTCS. BUIOM U3MEPSEMON BEJTMUUHBI (OTHOCUTENbHAS HITH a0COJIIOTHAS BIIAXKHOCTh) U TH-
MIOM TIPUMEHSEMOTO JaT4YnKa (TEPMOKOHTAKTOPbI, TEPMOPE3UCTOPHI U T.I1.).

JleiicTBUE€ COPOIMOHHBIX TUTPOMETPOB JIe-

1 2 3 (OpMaIOHHOTO THUIAa OCHOBAHO HAa H3Me-

HEHUU YIPYrOCTH U T€OMETPUYECKUX pa3-

MepoB HekoTophix Ten. K nHauboisee pac-

4 MIPOCTPAHEHHBIM JAaTYUKaM OTHOCHUTCS BO-
JIOCHOM, YyBCTBUTEIbHBIM 3JIEMEHTOM KO-

- TOPOTO CIYXHUT MpsAib 00€3KUPEHHBIX ye-
—= JIOBEYECKHX Bojoc 1, pacTsHyTas NpYyXH-

Hol 4, B 3aBHCUMOCTH OT BJIQXKHOCTH BO3-
IyXa TMOJI0KEHUE yKa3aTens 3 U CBSI3aHHOTO
C HUM IpeoOpazoBarens 2 OyJAeT MEHSAThHCS,

Puc. 7.9. Cxema copbyuonnvix cuepomempos de-  GOPMUpPYs CHTHAI 00 M3MCHEHHH BIIXKHO-
¢0pM(ll4u0HHOZO muna CTH (pI/IC 79) B IMOCJICAHEC BPEM BMCCTO

H 2 a

4
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BOJIOCHBIX CTaJIM IMPUMEHSTCS BJIIarOYyBCTBUTEIbHBIE 3JIEMEHTHI U3 IUIACTUKOB B BUJIE HUTEH, MEM-
OpaH, moJioc.

JaTtuukyn naBjeHusi (pa3pe:keHusi). B OOJBbIIMHCTBE TaTYMKOB IABJICHHS HCIOJIb3YCTCS
MPUHIMI TpeoOpa3oBaHusl 1aBJICHHUS B MEXaHUYECKOE NepeMeleHre win ycumiue. s usmepenus
OuYeHb OOJBIINUX JABICHUM MPUMEHSIOTCS JEKTPUYECKHE JATUYMKH, a IS KOHTPOJIS 3a MajbIMU
JABJICHUSMH UCIOJB3YIOTCSl JaTYUKU KOCBEHHBIX M3MEPEHUN BSI3KOCTH, TEIUIONPOBOJHOCTH, CTeE-
IIEHU MOHU3ALINH.

Kuoxkocmmusie, Wi TpaBUTALIMOHHBIE, TPUOOPHI C THIPOCTATUYECKUM MTPUHIUIIOM JIEHCTBUS
HIMPOKO PaCIpOCTpaHEHbl Oaroaapsi MpOCTOTEe U OTHOCUTENBHO BBICOKOW TouHOoCTH. HamosiHuTe-
JASMU KHUJIKOCTHBIX MaHOMETPOB SBJISAIOTCA JUCTHJUIMPOBAHHAS BOJIA, MOJKPAILIEHHBIM 3THUIIOBBII
CHUPT, PTYTh, KEPOCHUH, AUXJIOPITAH, TOJIYOJ U JAPYrUe >KUIKOCTH, HE MEHSIOIINE CO BPEMEHEM
CBOUX (PU3MKO-XMMHUYECKUX CBOMCTB. s Mcmonb3oBaHus AUPMAHOMETPOB B KauecTBE JATUYUKOB
He0oOX0 UMbl MpeoOpa3oBaTeNd CUTHAJA — IEPEMEICHHs] YPOBHS 3alOJHUTEINS, HallpUMeEp II0-
IJTaBKHU.

Mexanuyeckue — MeMOpaHHbIE — JATUUKU — KPYIJIblE IJIACTHHBI MIOCTOSIHHOM TOJIIIMHBI, Ha-
XOIsIIHecs MeKAY AByMsi Tapenkamu (puc. 7.10, a), oOpa3yromumMu repMeTHYHbIE YIIPYTUe Kame-
pbl. B ceuennn memOpanbl — miockoii (puc. 7.10, a), roppuposantoit (puc. 7.10, 6) U BIIYKIIO#
(puc. 7.10, B) dopMbl, TipHueM TOCIEIHSIS PA3HOBUIAHOCTD HA3BIBACTCS XJIOMAIOIIEH MEeMOpaHOM.
Oco0eHHO HIMPOKO B aBTOMATHKE MPHUMEHSIOTCS CHIb(QOHBI — rapMOHUKOBbIE MeMOpaHbl (pHC.
7.10, 1), obnanaromire GONBIION CIOCOOHOCTRIO K AedopMupoBanuio. TpyOuarbie mpyKuHbl Byp-
JIOHA TUIOCKOM M cHupajibHOM (OPMBI IIMPOKO NPUMEHSIOTCS B YCTPOMCTBE TPAaIUIMOHHBIX MPY-
’KMHHBIX MAaHOMETPOB. MarepualioM CiIy)at MeTaJlIbl — CTaId U OpOH3bI (YIIPYTrue) U HeMEeTalIbl —
KaIpoH, MPONHUTAHHBIC TKaHH, PE3MHA, IUIACTUKH (BsUIble MEMOpAHBI BBIMOJIHSIOTCS C JKECTKHM
1eHTpoM — puc. 7.10, n).

& B pgarumkax c
Naiika AJIEKTPUYECKUM BbIXO-
WAK cBapKa $P JIOM HCIIOJIb3yeTCSA
nbe303¢¢pexT B Kpu-
CTaJUlaX  CErHETOBOM
COJIM, KBaplLa U TEH30-
s dexT, Korma TEH30-
AJIEMEHTHl  HaKJIEeUBa-
0T, HampuMmep, Ha
ARTTUVURTRRRDLRRT RS I M€M6p'<1Hy WK CHJIb-

L PPEFIRIERPSRSIRPRPRIES s . (1)0H_
I

JaTtyuku  pac-
xona. Macca unu 00b-
€M BEIIeCTBa, IPOXO-
ISIIIETO 9epe3 CeUeHHe

t KaHaJa 32 OIpeiesieH-

P HBI TIPOMEKYTOK Bpe-

MEHH, Ha3bIBAETCS pac-

Puc. 7.10. Cxembr mexanuueckux MemMOpanHbIX OAMYUKO8 OA6IeHUs. d-  XOJOM  BEIEeCTBa, - a

niockas , 6- 20QhpupOBaAHHHASL, 8- BLINYKIASA, 8- 2APMOHUKOBASL MeMOPAHbl; WU3MEPSIOIINE ero MpH-

0- MeMOPaHa ¢ HcecmKUM YeHmpom O00opel — pacxoaomMepa-

MH. Pacxomomep,

CHAa0>)KEHHBI MHTETPATOPOM JUII CYMMHPOBAHHS TTOKAa3aHUN 32 KaKOH-TO MPOMEKYTOK BPEMEHH,
Ha3bIBAIOT CYCTIYHKOM.

Jlnist m3MepeHust pacxoa )KUIKOCTH TIPU €€ TEYCHUH M0 TPyOOIpOBOJaM MOCTOSTHHOTO ceue-
HUS TIPUMEHSIOTCS OpoccenvHble naTanku. Cy)KeHHEe CEeYeHUs MPH TOMOIIM TaKOro JaTdyhKa, Ha-
npumMep, auadparmMel, TOCTUTACTCS MyTEM YCTAaHOBKM B TPYOOIIPOBOJIE TOHKOTO JUCKA JTHAMETPOM
D ¢ KOHIIEHTPUYECKUM OTBEPCTUEM OIpeeieHHoro quamerpa o u mpodwmis (puc. 7.11, a). B cy-
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KCHHOM CCYCHUHU MPOUCXOAUT YBCIIMYCHUC CKOPOCTH U MAACHUEC CTATUYCCKOI'0 JAaBJICHHUA IMOTOKA.
[To n3mepeHHOMY AM(PMaHOMETPOM Hepenaay JaBiaeHUs Ap ONpenesioT CKOPOCTb KUAKOCTH U ee
pacxon (puc. 7.11, 6).

B Ka4eCcTBe
IPYTMX  YCTPOMCTB
WCTIONIB3YIOTCSl  Cer-
MEHTHBIE  Juadpar-
mbl (puc. 7.11, B),
corta (puc. 7.11, )
u Tpyosl Benrypu u
docrepa (puc. 7.11,
U e).

N3  pacxono-
MEpPOB C MNOCMOsH-
HbIM nepenaoom
oasneHuss HauOOJIb-
ee pacrmpocTpaHe-
HUE TOJIyYHJId pOTa-
metpsl (puc. 7.12, a).
OCHOBHOH  3J€MEHT
npubopa — KOHHYE-
CKMH momiaBok 1,
BEPTHUKAJIHHO TEPEMEIIAIOIIUIACS MO ICHCTBHEM JUHAMHYECKOTO JaBJICHUS MOTOKA BHYTPH KOJIb-
neBoil quadparmel 2. IlepemenieHne moruiaBka MpeKpamaeTcs Mpu ypaBHOBEIINBAHUH CHJI TsDKe-
CTH TIOIUTaBKA M JIABJICHUS MOTOKA, IIPU ATOM Ka)XIOMY 3HAYEHHUIO Pacxojia COOTBETCTBYET OTpe/ie-
JICHHOE T0JIOKEHHE MoruiaBka. OOBIYHO TepeMelIeHne TOIUIaBKa MepeaeTcsi B 3JIEKTPOU3MEPH-
TEJNBHYIO CXeMY BTOPHUYHOTO MTprUOopa.

B ocHOBY cxopocmHozo MeTona TOJN0KEHO M3MEPEHUE TPU TIOMOIIM CTAI[HOHAPHBIX HAIOp-
HBIX TPYOOK CpejlHEeil CKOPOCTH MOTOKA Vi, CBA3aHHOM ¢ pacxooM: V=Vn-F (F— rmiomanpe nome-
PEYHOTrO CEYCHHUS IMOTOKA).
JInsi KOCBEHHBIX M3MEpEHUI
-t 1 = CKOPOCTH TIOTOKAa HCIOJIb-

BYIOTCSI CUETYMKHU C JIOTIACT-
HBIMH KOJIECAMH, BEpTYII-
KaMU, . B3aUMOJIEHCTBYIOIIH-
MU C  TIOTOKOM, CpeIHSS
CKOpPOCTH~ JBM)KEHUSI KOTO-
pOro BIHSACT . HA 4YacTOTy
P N BpallleHUs JATYMKa, HaIpu-
Mep, B aHemomerpax (puc.
7.12, 0), Bomomepax ' (pwuc.
7.12, B). B anexmpomepmo-
anemomempe, CTENEHb OX-

_] TE r JJaXKIACHUA JaTYUKOB-

Puc. 7.11. /[poccenvuvie damuuxu. a- cxema, 6- onpedeieHue CKOpocmu u
pacxooa, 8- ceemenmuas ouagpaema, e- cono, 0, e — mpyovt Benmypu u
Docmepa

TEpMOIIAp WM TEPMOPE3H-
CTOPOB KOTOPOTO IPOIOP-
Puc. 7.12. Pomamemp (a), anemomemp (6), 6ooomep (6) HHOHAJIbHA CKOPOCTH ITOTO-
Ka, (opMHpyeTcs SIIEKTpu-

YECKUW CUTHAT 00 U3MEHEHUH Pacxoa.
[Iupokoe pacrpocTpaHeHHe Jisi H3MEPEHHsT HECTAIMOHAPHBIX PACXOJI0B MOIYYMIA OECKOH-
makmmuvle Memoobl — MHAYKIIMOHHbIE, yiabTpasBykoBbie, CBYU, HOHM3AMOHHEBIE, PAIHMOM30TOIIHEIE
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u ap. VX cymHocTh 3aKiro4aercs B TOM, YTO I0Jl BO3JEHCTBUEM H3IIy4EHHUS! OT KaKOTro-JIu0Oo HC-
ToYHHMKa M B MOTOKE MPOUCXOAUT COOTBETCTBYIOIIAs (PIyKTyalus, HapuMep o0pazyeTcs HOHHOE
obnauko-meTka O. IBIOKYyIIeecs BMecTe ¢ motokoM (puc. 7.13). 3Has MOMEHT moiauu t; 4acTOTHO-
ro UMITyJibca renepatopom I, paccrosiaue | 1 MOMEHT t2 MPOX0KICHHUS 00JIaYKOM 4yBCTBUTEIBHOTO
aJIeMEHTa MpUeMHUKa-perucrpatopa P, onpenenstor pacxox Bemecta V. Tak, B ra3ocHa®xeHUH
U3MEpSETCS pacxo] ra3a ¢ MOMOILIBIO PaJMOAKTUBHBIX METOK — MOPLUMNA KPUNTOHA WM KCEHOHA,
MOCTYNAIOMIMX U3 CIIEHUAIIBHOTO OaJUIOHYMKA-/103aTOpa.

7.4.5. IlepBuuHblii NPpUOOPHBIH yyeT

VYdeT TeroBOi SHEPTHH OCYIIECTBISIETCS C MTOMOIIBIO TETJIOCYETYMKOB TOPSICH BOIBI U Ta-
pa. CoBpeMeHHBIE KOHCTPYKIIMH TEIJIOCYETUYNKOB MO3BOJISIIOT OCYIIECTBIIATE 00paboTKy, mpeobpa-
30BaHME U PETUCTPAMIO UHPOPMALMUA O KOJIMYECTBE MOTPEOJICHHOW WM OTIYIIEHHOW TETUIOBOM
SHEpPruM, TeMIepaType, AaBJIECHNUHU, PACX0e TEINIOHOCUTENS U O BpEMEHHU paboThl B cUCTEMax Tell-
JIOCHA0KEHHSI OTOTIICHUS] U TOPSYETO BOJIOCHAOKEHHUS.

B 3aBucumocT ot metona
¢ U3MEpEeHusi pacxoja TeIJIOHO-
9’-' CHUTEJISl CYyLIECTBYET J0CTATOYHO
ITUPOKUN CHEKTP TEIUIOCUYCTUH-
KOB BOJIBI. 3JICKTPOMArHUTHEIC

] 4 AHIAYKINOHHBIE, MAacCOBBIE,
)E KPBUIBYATBIC, BHUXPEBBIC, YJIbT-
pa3BykoBble. Hambosee momxo-

JSAIAMU U1 yeinoBuil benapycu

NpPU3HAHBl  UHOYKYUOHHbIL U

VIbMPA38yKOBOU Memoobl W3-

MepeHus pacxoa Boabl. Teruio-

BbIC CUCTYMKH Ha 0a3e yJIbTPa3BYKOBBIX PacxXolOMepoOB, Kak mokasan onblT lanuu, ['epmanuw,

Poccun, UMEOT TO MPEMMYIECTBO, YTO KAuyeCTBO TEIUIOHOCHTENs (ropsiueili ceTeBOM BOJBI) HE

BIIMSIET Ha MOTPEUIHOCTh M CTAOUIIBHOCTh M3MEpeHUM. boiyiee ocTpo crouT mpobiieMa U3MepeHus

TEIJIOBOM DHEPrUU Iapa.

TrT [Ipumensiembie ceroaHs

muadpparmel (MeTo pas-

RK2 1}, HOCTHOTO JIaBJICHUS)

YI0BJIETBOPUTEIbHbI

PR TOJBKO MPHU CTAOMIHBHOM

moTpeblieHnn Tmapa Ha

ABM  j—3ny NPEIPUATHH; Ul TIe-

: PEMEHHBIX PEXHMOB TIO-

; TpeOJeHUs MOTYT HC-

M0JIb30BaThCsL.  TEIIO-

K ACY ¢ 1 CUETYMKU Ha- 0asze BUX-
'L peBOro pacxoaomMmepa.

N3mepurenpHas

CUCTEMa TEIJIOCUETYHKA

Puc. 7.14. Uzmepumenvhas cucmema meniocuemyuxa " Keanm" "Ksaut" (puc. 7.14) co-

CTOUT U3 BJIEKTpoMar-

HUTHOTO (MHIYKIIMOHHOTO) pacxogomepa (MP), miaTHHOBBIX TEPMOPE3UCTOPOB — IATYMKOB TEMITE-

paTypbl IPSIMOro M 0OpPaTHOrO MOTOKOB M aBTOMATHYECKOTO BBIUMCIHTENbHOTO mpubopa (ABII).

[Toparomuii TpyOOIIPOBOI PACTIONOKEH MEXTY MOJKOCAMH AIEKTpoMaruura M, noj neiicrBuem Ko-

TOPOT0 MOHBI KUAKOCTU OTJAIOT 3apsbl U3MEPUTENbHBIM EKTpoAaM I, co3/aBas TOK, IIPONOp-

MoHaNbHbIHA pacxony V. M3mepurensHblit 010k (MB) TpanchopMupyeT curHain o pacxoje u nepe-

naet Ha ABII, kyzna Taxke moctynaioT curaansl ot TepmopesuctopoB RK1 u RK2. ABII npousso-

Puc. 7.13. Cxema beckonmaxmuozo memooa usmeperus Hecma-
YUOHAPHBIX pacxo008

-

— i B
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JIMT CYCTHBIE OTIEPAIMHU C BBIXOZOM Ha peructpupyomuii mpudop (PIT) u ACY.

Haubomnpiiee koanuecTBo B 00111eM apKe TEMJI0CYETYUKOB COCTABIISIOT:

— IpUOOPHI AITEKTPOMArHUTHOTO TIPUHIHIIA AeHcTBUS - 48 %0;

— ynbTpa3BykoBbie mpuOopsl - 30 %;

— CKOPOCTHBIE WJIHM TaxomeTpuueckue — 15,7 %0;

— IMIEPEeMEHHOTO0 Tepernaaa AaBieHus - 6 %;

— npoune pudopsl - 0,3 %.

[Tpubopsl yueTa 31€KTPOMarHUTHOIO MPUHIUIIA AEHCTBUS 00JIaJat0T CIEAYIOIMMU TOCTOMH-
CTBaMH:

— OTCYTCTBHE IMOJIBM)KHBIX YacTel B OTOKE KHUAKOCTH;

— MUHMMaJIbHas norpermHocTh npu u3mepenun (0,25-1,5 %);

— INHEWHOCTb LIKaJIbl H3MEPEHUS,;

— BO3MO’KHOCTb U3MEpPEHUs B aOpa3UBHbIX Cpelax;

— Mafiask JUIMHA TIPSMbBIX YY4acTKOB TPYOOITPOBOJIOB Iepel qaTdukaMu pacxona (3-5 auamerpa
TPyOOTIPOBO1a).

OCHOBHBIM HEZOCTAaTKOM HX SIBJISIETCSI BBICOKAsl UyBCTBUTEIBHOCTh K XUMHUYECKOMY COCTaBY
BO/IBI.

[IpuMeHeHHe CKOPOCTHBIX TEIUIOCYETYMKOB C KPbLIbYATHIMH pAacXoJOMepamMH B IOCIEIHEE
BpeMs 3HAYUTEIbHO COKPATHJIOCHh U3-3a X OCHOBHBIX HEJIOCTATKOB!

— BBICOKOM YYBCTBUTEJILHOCTH K MEXaHUYECKUM IPUMECSM B BOJIE;

— HE0O0XOAUMOCTBIO YCTaHOBKH (DUIIBTPOB, TPEOYIOLIUX TOCTOSTHHOTO 00CITYKUBAHUS;

— HAJIMYUEM H3HAIIMBAIOUIUXCS B MPOLIECCe HKCIUTyaTalluM MOJBHMKHBIX MEXaHUYECKHX Yac-
TEH.

[Ipubopsl ynbTpa3ByKOBOTO JEHCTBUS SABIAIOTCS HauOoyiee MPUMEHUMBIMU M UMEIOT IIpe-
MMYIIECTBO KaK EPEHOCHbIE C HAKJIaJHbIMU JaTYUKaMHU, TOCKOJIbKY OHU HE CO3/1al0T TUjpaBinuye-
CKOTO COIPOTHBIIEHHUS TIOTOKY Cpe/bl, HE UMEIOT MEXaHMUYECKUX JBIKYIIMXCS YacTel, obecrneun-
BAIOT LIMPOKHUNA JUHAMHYECKUN JMarna3oH U BBICOKYIO JIMHEMHOCTh, a TakKe 00JalaloT He3aBUCH-
MOCTBIO OT U3MEHEHUSI PU3UKO-XUMHUUYECKHX [TapaMEeTPOB Cpebl, UMEIOT BHICOKYIO TOYHOCTb U Ha-
NI€KHOCTb.

PeanbHyt0 3KOHOMHIO MOXHO TMOJIYYUTH JIMIIb IPU COBMECTHOM NPUMEHEHUH y4eTa TeIuio-
NOTPeOJIEHUS C TIOMOIIbIO CUETYUKOB U €r0 aBTOMAaTUYECKOT0 PEryJINPOBaHUSI.

JlJi1 TOKBAapTUPHOTO y4eTa pacxoia ropsyeil ¥ XoJIoJHOM BOJbl YCTaHABIUAIOTCA BOJOCYET-
YUKH, [Iepe]l KOTOPbIMU PEKOMEHAYETCS yCTaHABIMBATh (PUIBTPBI. DKOHOMUU BObI, 00Jiee paBHO-
MEPHOMY €€ pacIpeie]IeHUIO HO 3Ta)kaM CIIOCOOCTBYET yCTaHOBKA Ha BOJIOPa30OpHBIX KpaHax Or-
paHuuuTene pacxoga BoJbl. B 0OLIECTBEHHBIX 3JaHUSIX MPUMEHSIOT BOJOPa300pHbIE KpPaHBI C
(uKCHPOBaHHBIM BPEMEHEM aBTOMATHUECKOIO UX 3aKPbITHS.

B pecnyOnuke BbIyCKAarOTCS B IOCTATOYHOM aCCOPTUMEHTE MPHOOPHL TPYNIIOBOTO U MH]IU-
BU/IyaJIbHOTO Y4€Ta pacxo/ia TEIIOBOM HEPrUU U BOJIbI, OTBEYAOLME MUPOBBIM CTaHapTaM.

Tennocuerunku Boinyckaot HIIII «I'pan-cucrema-C», OO0 «ApBac»; CII «Tepmo-K» u ap.
B roposie Muncke; paguosaBoa «CnyrHuk» B Monoaeuno, [10 «Qnekrpousmepurens» B ButeOcke,
onbITHBIN 3aB0J «KoOanbT» B [Inemunnax u ap. OCBOEHBI U BBITYCKAIOTCS BOJOCUYETUYMKH XOJIOA-
HOM ¥ Topstueit Boxpl 12 mpennpustusimu Muncka, HoBomostonika 1 MoJioieqHo, MHOTHE U3 KOTO-
poix — o pazpadoTkam BEJITOU. 17 cy0heKTOB XO3sIICTBOBAHUS BBIITYCKAIOT PEryISATOPHI pacxoa
TEIUTOBOM SHEeprur. ['a30BbIe CYETYMKHN OBITOBBIEC BBITYCKAIOT 4 MpennpusTusi, ObIToBeIe - 2. B pec-
yOJIMKe UMeeTcs 55 MPOBEPOUHbIX CTaHIMM nprubopos yueta TOP.

KomMmepueckuii yuer oObema raza U M3MEpPEHHE €ro pacxoia MPOU3BOJUTCS C MOMOIIbIO
CUETYHMKOB ra3a, IpUMEHEHHE KOTOPBIX [MO3BOJISIET CHU3UTh PACcX0/ibl Ha OIIATy ra3a B CpeJHEM Ha
10-20%. 1o KOHCTPYKIMH Pa3TUYalOT TypOWHHBIC, AJIEKTPOMArHUTHBIE, MACCOBBIC, KPHUIbUATHIE,
BHUXPEBbIE CUETUMKH Ta3a.

CoBpeMeHHBIN MapK JIEKTPOCYETUUKOB BeChMa pazHooOpazeH. OHHM KIaCCU(UIIMPYIOTCS IO
poay Toka, KojaudecTBy (a3, KJIacCy TOYHOCTH, U3MEPSEMBIM MapaMeTpaM, KOJIMYECTBY TapU(oOB,
a5IeMeHTHOH 6a3e u T. A. C TOUYKHU 3peHus IeMEHTHOH 0a3bl, 0osiee HIMPOKOE MPUMEHEHNE HAXOAST
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UHIYKIIMOHHBIC (DJICKTPOMEXaHUYECKUE) CUCTYMKUA U 00Jiee COBPEMEHHbIE — TMOPHIHBIC M DJICK-
TPOHHBIE JIEKTPOCUYETUHUKU. DJIEKTPOHHBIE CUETYMKH MOTYT BBINOJIHATHCS HAa MHTETPAIbHBIX CXe-
Max ¢ (PMKCUPOBAHHBIM HAO0OPOM (PYHKLMN — «HA HKECTKOM JIOTUKE» MM Ha MUKPOIIPOLIECCOPHBIX
3JIEMEHTaX C TMOKMMH, MPOrpaMMUPYEMBbIMU B YCJIOBUSAX SKCIUTyaTaluu (PYHKUIUAMHU. DJIEKTPOH-
HbIe cueTunkH B 5-10 pa3 moporke MHIYKIMOHHBIX, HX MPUMEHEHHE OIMPABIaHO IPHU Iepexoie OT
JIOKAJIbHBIX U3MEPEHHUH K aBTOMAaTH3allM SHEProydeTa, T.€. B IEPBYIO OYEPelb, B A8MOoMamu3upo-
BAHHBIX CUCEMAX KOHMPOAS U YAPABLEHU PATUYHbIMU SHEeP2000bEeKmayu YHEProcucTeM M Ipo-
MBIILJIEHHBIX MPEANPUATUH.

7.4.6. CxeMbl aBTOMATH3AallHH. ABTOMATH3UPOBAHHBIE CHCTEMbI KOHTPOJS U ynpasJie-
HHS Pa3IHYHBIMM JHEProodbeKTaMu

[Tprmepom cxembl aBTOMaTH3aLMU MOXKET CIYXKUTh CXeMa dHepropecypcocoeperaroiieii mo-
(dacanHON CUCTEMBI LIEHTPAJIILHOTO OTOIUIEHHSI C TOBTOPHBIM HCIIOJIb30BAHUEM OOpPATHOTO TEIJIO-
HOCHUTEJISI W HACOCHBIM cMetieHueM (puc. 7.15).

W3BecTHO, yTO (hacaapl 37aHUI HAXOJATCS B HEOJUHAKOBBIX YCIOBHUSAX IO OTHOIICHUIO K
BHEIIIHUM BO3JEHCTBUAM. Tak, F0>KHAs 4acTh NIEPETPEBAETCS OT BIMSHUS COJTHEYHOU pajuanuu, ce-
BEpHasi — IOJBEPracTCsl OXJIAXKICHUIO BETPOBBIM BO3JeHcTBUEM U T.I. CucTema BKIIIOYAET BBOJ
TEIJIOBO ceTu 1, moacucTeMy ceBepHOro (BoctogHoro) dacana 3 ¢ mapameTpaMu TEIJIOHOCUTEIIS
105...80°C, perynsitop TeMIeparypsl 3TOH MOACUCTEMBI 2 C PErYIUPYIONIMM KIIallaHOM M JTaTYUKa-
MU TeMIlepaTypbl HapyxHOro Bo3ayxa TE1, Bayrpennero Bo3nayxa TE2 um teruonocurens TES3.
[Toxcucrema roxHOTO (3amaanoro) dacama 4 ¢ mapamerpamu terwioHocutens 105...70°C umeer pe-
TYJISTOP TEMIEPATYPBI 3TON MOJACUCTEMBI S C PEryIUpPYIOIINM KIalaHOM U JaTYMKaMHU TeMIepaTy-
psl HapyxHOTO Bo3ayxa TE4, BHyrpenHero Bo3ayxa TES u temmonocurens TE6. Lupkymnsunon-
HBI Hacoc sIBJIsSIETCS 0OLIMM ISl 00erX HOJICUCTEM.

Hacoc obecrieunBaeT HUPKYJISALUIO TEIVIOHOCUTENSI BO BCEH CHCTEME OTOIUICHHUS, BKIIOYAs
MOJICHCTEMBI CEBEPHOT0 (BOCTOYHOTO) U FOXKHOTO (3amaaHoro) ¢dacanos. [Ipu 3ToM 0OpaTHBIN Ter-
JIOHOCHUTEJb TOJICUCTEMBbI CEBEpPHOTO (BOCTOUHOrO) (hacana ¢ Temmeparypoit 80°C HampaBisiercs: K
HAcoCy JUIsi HOBTOPHOTO MCIOJB30BaHUSl B cucTeMe oToruieHus. OOpaTHBIA TEIJIOHOCUTENb MOJ-
cHCTEeMBbI FOKHOTO (3amamnoro) (acama ¢ temmeparypoit 70°C, COOTBETCTBYOLIEH TeMIieparype
00paTHOTO TEIUIOHOCUTENS B CUCTEME TEIIOCHAOKEHUs, HApaBIsSeTCcsl B TEIUIOCETh U. YaCTUYHO,
Ha BcachbIBaHME Hacoca. TakuM oOpa3oM, B MOJACUCTEME CEeBEPHOro (BOCTOYHOrO) (acaia moaiaep-
’KMBAeTCs TIOBBIIIEHHAs TeMmepaTypa ooparHoro terutoHocutens 80°C, a B TeIIoceTh BO3BpaIlaeT-
105" Csl TOJIbKO OOpaTHBIN Terio-
3 HOCUTENb IOJCUCTEMBI FOXK-
t‘_{;@ ; HOoro (pacama ¢ pacyeTHOM
i) ) temneparypoit 70°C, coort-
C BETCTBYIOIICH  pPacUeTHOM
TeMIleparype CUCTEMbI Tell-
p J0CHAOKEHMUSL.

’ Takas cucrema mo3Bo-
|

105" jgsger dKoHoMHUTH g0 20%
! 4 TerioTel 1 5% paanaTopos,
BKJIFOYasi MOHTa)XHBIE pado-
- ThI, 00ECIeYNBaET XOPOIIHE

; TEIUIOBBIE ¥ THJpaBIIUYC-
J/——T CKHE PEXHMBI, OCOOEHHO B
2 _ J_\ aBapUHHBIX CUTYaIIHSsX.

. / (w) [Monbop KoMOMHAIMH Xa-

PAKTEpUCTUK BOJOCTPYHHO-
ro U LEHTPOOEKHOrO0 Haco-

COB IIO3BOJISIET ONTHUMU3HU-
pOBATh PEKUM CUCTEMBI OTOIUIEHHS B IIMPOKOM Auana3oHe Harpy3ok. [Ipm mcrnons3oBaHum pery-

=y
;\m'.

S

Puc. 7.15. Cxema snepeopecypcocbepezaroweti nogpacadHoti cuc-
membl YeHMPAaIbHO20 OMONLEeHUs
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JUPYEMOTO 3JIeBATOPa KAUECTBO PETYINPOBAHUS TIOBBIIIACTCS.

B Hacrosiee BpemMsi XOpOIIO W3BECTHA AGMOMAMU3UPOCAHHAA UMEPUMENbHAA CUCEMA
(AC), no3BossitoIasl OPraHU30BbIBATD AGHOMAMUIUPOSAHHDBIE CUCHEMbl KOHMPOJIA U yRpasiie-
Hua paziuunvimu Inepzooovekmamu (ACKYI), paspaboTaHHas HAyIHO-TPOHM3BOICTBCHHBIM
nentpom (HIIL) «Crericucrema». Cmbici co3nanus U ucnoib3oBanus ACKYD 3akiouaercs B 1o-
CTOSIHHOH SKOHOMHUH DHEPropecypcoB W (PMHAHCOB HA MPENNPUATHU NMPU MUHUMAIBHBIX Hadallb-
HBIX OJJTHOPA30BbIX JCHEKHBIX 3aTparax. BenmnmymHa skoHOMUYEcKOro 3(ddekra oT ncnoap30BaHUs
ACKYD nocturaer Ha npeanpustusx B cpeaneM 15-30 % oT romoBoro motpediieHus 3Heprope-
CYpCOB, a 3aTpaThl OKYMarOTCs 3a 2-4 KBapraa.

ACKYD npennazHaueHa Jisi OpraHu3aliid MHOTOY3JI0BOTO KOMMEPYECKOTO M TEXHUYECKOTO
y4eTa OTIyCKa WU MOTPEOJICHHs, KOHTPOJISI M PACIIPE/ICIICHHS SJHEPropecypcoB (IEKTpUUECcKas 1
TEIJIOBAsl SHEPTHsI C BOJOK M BOASHBIM MApOM, a3, BOJA, CXKATBIA BO3/AYX M T. J.) B Ipeeiax mpo-
MBIIUICHHBIX U SHEPreTUYCCKUX MPEIPUATHH, TPEATPUITANR CETHCKOTO XO3SHUCTBA M KIITUIITHOTO
XO0351IICTBa, OTBEYAET COBPEMEHHBIM TpeOoBaHMM, uMes ceptudukar, BHeceHa B ['ocpeectp PB, u
Ha Hee MHUHUCTEPCTBOM POMBIIIJICHHOCTH BBIJJAHA JIMIIEH3HS,

Ha nepBoM ypoBHe ycTaHaBiuBaroTcs usmepurenbHbie cuctembl (MC), npencrapistonme co-
0oi1, B 00IIeM ciIydae, COBOKYITHOCTh MEPBHYHBIX HM3MEPHUTENbHBIX MpeoOpasoBanuii ([TUII) u
U(PPOBBIX BHIYUCIUTEIBHBIX YCTPOICTB, 00BETMHEHHBIX OOIINM aITOPUTMOM (DYHKIIMOHHPOBAHUS
U TIpeHa3HAYCHHBIX 15 aBTOMATH3MPOBAHHOTO TOJYYCHHUS TAaHHBIX O COCTOSIHMU O0BEKTa IyTeM
M3MEPHUTENIBHBIX MPeoOpa30BaHUl MHOXKECTBA M3MEHSIOIIUXCS BO BPEMEHU W PACIIPE/ICTICHHBIX B
NPOCTPAHCTBE BEIMUUH (pacxo, TeMIeparypa, JaBJieHHEe U T. J.), XapaKTePU3YIOIIUX 3TO COCTOs-
HUe (TEIUIOBasi SHEPIUs C MTAPOM U BOJIOM, 3JEKTPOIHEPTHsl, ra3 U T. 1.); HA BTOPOM YPOBHE — BbI-
YHCIUTEIbHAS CHCTEMa Ha 0ase mepcoHansHOro Kommpiorepa (ITK) cmenHnoro mactepa (riraBHOTO
SHEPreTHKa), KOTOpask MPOU3BOIUT cOop 1 00paboTky uHpopmanuu oT MIC B Maciitabe peaabHOro
BpPEMCHU.

[Tpumenenue nporpammHoro obecriedeans Ha [1K mo3BosiseT ONTHMH3UPOBATH TEXHOJIOTHYE-
CKHE TMpPOIecChl pabOThl dHEpreTudeckux 00bekToB (D0) 3a cuer GopMUPOBAHUS YIIPABIISFOLIMX
pemieHudt 1o Kpurepuro wmakcumyma KIIJI w, 'B pe3ynbrare, yIydlIUTh €ro TEXHUKO-
HKOHOMHUYECKHE TIOKA3aTEIH.

[Ipr oueBMAHOW HE3aBUCHMOCTH 3THUX JBYX TOJICHCTEM pEIIEHHE BBIIICYKa3aHHBIX 3a/a4
skoHOMHUH TOP BO3MOKHO TOJBKO B WX JKECTOKOH B3aMMOCBSI3H. OJTH JBE MOJCHCTEMBI TECHO
B3aMMOCBSI3aHBI MEX/Ty COOOM, MOCKOJIBKY JUIS TIOBBIIICHUS YPOBHS TEXHOJOTHYECKOW M MCIIOJIHU-
TEJNBHOM JAUCIUTUIMHBI HEOOXOJMMa JKECTKas peryiaMeHTalusl HCHOJHUTEIBHBIX (PYHKIMI Kak ore-
PaTUBHOTO, TaK W YIPABIEHUYECKOTO TepcoHana. Mimest yeTkiue MHCTPYKIUH 110 KOHTPOJIIO OCHOB-
HBIX TEXHOJIOTHUYECKHNX mapameTpoB DO, orepaTuBHBINA MEPCOHAT OJHOBPEMEHHO KOHTPOJIHPYET HX
M0 TOKAa3aHHUSIM BBIYUCIUTEIFHOTO YCTPOWCTBA TIEPBOTO YPOBHS W SIBISIETCS TIOAKOHTPOJIEHBIM
YIIPaBJIEHYECKOMY MEPCOHATY, OTCICKHBAIOIIEMY KOMIUICKCHBIE 33Ja4l OUTHMHU3AIUN PEKUMOB
paboTel 30, UCHOJIBb3YS BBIUUCIUTENBHYIO CUCTEMY BTOPOIO YPOBHS.

7.5. IlpuopuTeTHbIE HATIPABJIEHUS JHEeprocoepe:keHnsl B MPOMBIILIEHHBIX 0TPACJISAX

B npowmeinuiennoctr 60see 2/3 moTeHInana SHeprocoepeKeHIsI HaXOUTCs B cepe moTpeod-
JeHUsT HamOoJiee SHEProeMKUMHU OTPACISIMH — XUMHUYECKOW M He(TEeXHUMHUYECKOM, TOIUIUBHOM,
CTPOUTENIbHBIX MaT€pHaIOB, MAIIMHOCTPOEHUS, YEPHON METa/TypruH, JIECHOH, AepeBooOpabdaThi-
BAIOMICH U IEJUTIOI03HO-0YMaXHOH, TIMIIEBOM U JIETKOM MPOMBIIIIEHHOCTHIO.

3HauuTeNnbHbIEe pe3epBbl 3koHOMUU TOP B 3THX OoTpacisx oOycIOBIEHbI HECOBEPIIEHCTBOM
TEXHOJIOTHYECKHUX MPOIECCOB U 000PYIOBaHMs, CXEM PHEPrOCHAOKEHHUS, HEOCTATOYHBIM BHE/Ipe-
HUEM HOBBIX dHEProcoeperarmmux 1 6e30TX0AHbIX TEXHOJOTUH, YPOBHEM YTUIIU3ALUNA BTOPUYHBIX
SHEPropecypcoB, MaJIOi €IMHUYHON MOUTHOCTHIO TEXHOJOTHYECKUX JIUHUM U arperaTtoB, MpuMeHe-
HUEM HE3KOHOMHUYHON OCBETUTENIbHOM ammapaTypbl, HEPEryJIupyeMOro 3JeKTPONpUBOAA, HEd(]-
(exTUBHOM 3arpy3Koil 3HeproodoOpyA0BaHUS, HU3KOM OCHAIIIEHHOCTBIO IPUOOpaMH ydeTa, KOHTPO-
JS U PEryJMpOBaHUs TEXHOJIOTMYECKUX U DHEPreTHMUECKUX IPOIIECCOB, HEIOCTATKAMM, 3aJI0KEH-
HBIMH TPU MPOEKTUPOBAHUU U CTPOUTENIHCTBE MPEANPUATHI U OTAEIbHBIX MPOU3BOJCTB, HU3KUM
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YPOBHEM JKCILTyaTalMu 000PYA0OBaHUSs, 3TaHUN U COOPYKEHUM.

Mawunocmpoenue u memanaypzus. [IpuMepHO TpeTh BCEro MCHOJIb3YEMOIO B MAallWHO-
CTPOEHUM KOTEJIbHO-TIEYHOTO TOIIMBA MIET Ha HYXK/bl JUTEHHOr0, Ky3HEUHO-IIPECCOBOTO U TEp-
MHUYECKOTO MPOU3BOJIcTBA. Ha TexHomornyeckue Hy» bl UCIOIb3YETCS OKOJIO MOJIOBUHBI BCEH IO-
TpeOsieMOil TEMIOThl U OKOJIO TPETU BCel AieKTpo3Heprun. CBbIlIE TPETH BCEH 3JIEKTPOIHEPrUU
UJEeT Ha MEXaHUYeCKylo 00paboTkKy. OCHOBHBIMU HOTPEOHUTENSIMU SHEPrOpPECYpCOB B MAILUHO-
CTPOEHHUH SBJIAIOTCS MapTEHOBCKHUE I€YM, BarpaHKH, IUIABUJIbHBIE I€UH, TSATOAYTHEBbIE MAIIHHbI
(BeHTHJISTOPBI M JBIMOCOCHI), HArpEeBATENIbHBIC MEUH, CYIIUIKH, MPOKATHBIC CTaHbI, rajlbBAaHUYC-
cKoe 000py0BaHHE, CBAPOYHBIE arperarhl, IPECCOBOE XO3SMCTBO.

[TprurHaMu Manoi 3pPEeKTUBHOCTH KCIIOJIb30BAHUS TOILIMBA U HEPIUU B OTPACISIX MalllU-
HOCTPOCHHUSI SIBJISIIOTCS HU3KUM TEXHUYECKHI ypOBEHb IEYHOTO XO35AHCTBA, BHICOKAS METaNIOEM-
KOCTb W3/1e11i, OOJIbLINE OTXO/Ibl METAJUIa MPU ero o0paboTKe, HE3HAYUTENbHBIM YPOBEHb pEKYIIe-
paiuu cOpOCHOM TEIIOThI, HEpalMOHaIbHAas CTPYKTYpa MCIOJIb3YEMbIX SHEPrOHOCHUTENEH, 3HAUN-
TeJbHBIE TOTEPH B TEIIOBBIX U IEKTPUUECKUX CETAX.

Bbonee nojioBUHBI pe3epBOB 3KOHOMHUH SHEPrOPECYPCOB MOKET OBITH PEATU30BAHO B MPOIIEC-
Ce IUIABKU METAJUIOB U JIMTEHHOro Mpou3BoJcTBa. OcTanpHas SKOHOMUS CBs3aHa C COBEPILIEHCTBO-
BAaHHUEM IIPOLECCOB METAINIO00padOTKH, B TOM YHCJIE 3a CUET MOBBIIIEHUS YPOBHS €€ aBTOMaTu3a-
LMY, PaCcIIUPEHUs UCHOJIb30BAaHUSI MEHEE SHEProeMKHUX 10 CPaBHEHHUIO C METAJUIOM IIJJacTMacc U
JIPYTruX KOHCTPYKIIMOHHBIX MaTE€PHUAJIOB.

JloJist 3aTpar Ha TOIIMBO U SHEPrUIO B OOLIMX 3aTpaTax Ha MPOU3BOJICTBO MPOIYKIIMU YEPHOU
METaJUTypriy COCTaBIseT OKoJio /3.

Hawnboiree kpymHBIMU TOTPEOUTENSIMHU TOTUIMBA B OTPACIIU SBIISIOTCS IOMEHHOE M IPOKATHOE
IIPOM3BOJICTBO, CAMBIMU YHEPrOEMKUMHU — (EpPOCIIaBHOE, TOPHOPYAHOE, IPOKATHOE, JIEKTPOCTa-
JIETUTaBUJIBHOE M KHUCJIOPOJAHOE MPOU3BOJCTBO, CaMbIM TEIJIOEMKHUM — KOKCOXMMMUYECKOE IPOU3-
BO/ICTBO.

OCHOBHBIMHU HaIPaBJIECHUSMHU YHEPTOCOEPEKEHUSI B 3TUX OTPACISAX ABIISIOTCA:

— HCIO0JIb30BaHUE IPPEKTUBHBIX (PYTEPOBOUHBIX U TEIUIOU3OJIALIMOHHBIX MaTEpUajoOB B Iie-
Yax, CYIIMJIKaX U TEeIJIONpPOBOIaX;

— IPUMEHEHHUE TUPUCTOPHBIX MpeoOpa3oBaTeseii YacToThl B MpoLieccaX MHAYKIIMOHHOTO Ha-
rpeBa MeTajuia B Ky3HEUHOM U TEPMUYECKOM ITPOU3BO/ICTBE;

— BHEJIPEHUE DHEProcOeperaroIinx JIAKOKPACOYHBIX MATEPUAIOB (C MIOHMKCHHON TeMIIEpaTy-
PO¥ CYIIKH, BOJIOPa30aBIISIEMbIX, C MOBBIIICHHBIM CYXHM OCTATKOM);

— CHIDKEHHE dHEepro3arpar npu MeTaiooopadboTke (3amMeHa [IpOoIecCOB ropsiuei MTaMIIOBKU
BBIJABIIMBAHUEM U XOJIOJHOM IIITAMIIOBKOM;

— IPUMEHEHUE HAKaTKHU IIECTEPEH BMECTO U3rOTOBIIEHUS Ha 3y00(pPE3EpHBbIX CTAaHKAX;

— pacuIMpeHre UCTIOIb30BaHUS METOIOB MOPOIIKOBON METAILITYypPrUu;

— npuMeHeHne cTankoB ¢ UITY (4uciIoBBIM MPOrpaMMHBIM YIPABICHUEM), pa3BUTHE POOOTO-
TEXHUKHU U THOKUX MPOU3BOJICTBEHHBIX CTPYKTYD;

— CHIDKEHUE YHEPrOEMKOCTH JIMThS 32 CUET YMEHbIIIEHUs Opaka.

Xumuueckana u Hepmexumuueckas nPOMbvIUIEHHOCHb. B 3TUX OTpacisaxX IPOMBIIIICHHO-
CTH CYIIECTBYET Pa3HOOOpa3he TEXHOJOTHYECKHX MPOIECCOB, MPH KOTOPBIX MOTPEONSETCS WU
BbIIEIISIETCSL OOJIBIIIOE KOJIMYECTBO TEIUIOTHI. YTOJb, HEPTh U T'a3 UCHOJB3YIOTCS KaKk B KayecTBe
TOIUIMBA, TaK U B KAYECTBE ChHIPbS.

OCHOBHBIMHU HaIPaBJIECHUSMHU YHEPrOCOEPEKEHUSI B 3TUX OTPACISAX ABIISIOTCA:

— [IpUMEHEHHE BbICOKOA((EKTUBHBIX MPOLECCOB TOPEHUS B TEXHOJIOTUYECKUX I€Yax U ara-
parax (ycTaHOBKa PeKyIlepaTopoB JUIs [OJ0rPEBa BOJIBI);

— HCII0JIb30BAHUE MOTPYKEHHBIX Ia30BbIX FOPEJIOK /ISl 3aMEHbI IapOBOT0 pa3orpeBa HErOpio-
YUX JKUIKOCTEH,

— BHEJJPEHNE HOBOM TEXHOJIOTUH 0€30TXOAHOI0 SKOJIOIMYECKHU YUCTOTO MPOU3BOJICTBA KaIpo-
JaKTama ¢ ToJIydeHHUEeM TEIIOBOM SHEPruH B BUJIE mapa u roprodnx ra3os (110 "Azot");

— noBbIlIeHHe SPPEKTUBHOCTH MPOIECCOB PeKTHPUKAIMH (ONTHMHU3AIHS TEXHOIOTHIECKO-
ro IMpolecca C MCIOJIb30BAaHUEM TEIUIOBBIX HACOCOB, MOBBIIIEHHE AKTUBHOCTH M CEJIEKTUBHOCTU
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KaTaJIn3aTOPOB);

— COBEpIICHCTBOBAHUE U YKPYITHEHUE €JMHUYHON MOILIHOCTU arperatoB B MPOU3BOJICTBE XU-
MUYECKUX BOJIOKOH;

— CHIDKEHHUE TIOTEPh TOIUIMBA U ChIPbs B HU3KOTEMIIEPATYypPHBIX poleccax;

— nepenpopuINpoBaHUE MPOU3BOACTBA aMMHaKa Ha MEHEEe YHEProeMKOe IPOU3BOJICTBO Me-
tanoja (I10 "Asot").

KpymnHbIM pe3epBOM 3KOHOMHH SHEPrOpecypcoB B HEPTEXUMUUECKOW MPOMBIIIIEHHOCTH $IB-
JSeTCsl YTUIN3alus BTOPUYHBIX SHEPreTHYECKHX PECypcoB, B TOM 4HCIIE€ BHEJIPEHHE KOTJIOB-
YTUJIM3aTOPOB /ISl MPOU3BOJICTBA Mapa U ropsiuei BOJBI C LEIbI0 YTHIM3ALMUU Telia BbICOKOIO-
TEHIMAIbHBIX Ta30BbIX BEIOPOCOB.

Cpeayt pOMBITIICHHBIX MTPOU3BOJICTB BBITYCK MUHEPAIBHBIX yIOOPEHUH SBISETCS OJHUM U3
HaubO0JIee HHEProeMKUX. DHEPreTHYEeCKHe 3aTpaTbl B c€0ECTOMMOCTH OTAENbHBIX BUAOB MPOIYK-
LMY 3TOU OTPACIH COCTABJISIOT IPUMEPHO TPEThIO YacThb. [IoBbIIIeHNEe SHEpreTHUYecKol AP HeKTHB-
HOCTH CBSI3aHO C HEOOXOAMMOCTBIO pa3pabOTKU NPUHLHUIINATBHO HOBBIX BUJIOB 000pYIOBaHUS IS
MIPOU3BOJICTBA MUHEPAITBHBIX yIOOpPEHWH, OCHOBAHHBIX HAa NMPUMEHEHHH COBPEMEHHBIX (U3nye-
CKHX, (PU3MKO-XHMHYCCKUX U (DU3MKO-MEXaHMYCCKUX BO3JCUCTBHI (AKyCTHYSCKUX, BHOpAIIMOH-
HBIX, DJICKTPOMArHUTHBIX) HA TEXHOJOIMYECKUE MPOIECChl, B TOM YHCIIE TEIIOMACCOOOMEHHBIX
anmnapaToB, GUILTPOB, MEPEMELINBAIOLINX YCTPOUCTB, IPAHYIATOPOB U JIP.

Ilpouzeoocmeo cmpoumenvnovix mamepuanog. IIpou3BOACTBO BBICOKOKAYECTBEHHBIX
CTPOUTENIbHBIX MAaT€pUAJIOB OCHOBAHO HAa OTHEBBIX MPOLIECCAX, CBS3aHHBIX C PACX0JIOM 3HAUUTENb-
HBIX KOJIMYECTB Ma3yTa, IPUPOJHOTrO ra3za M Kokca, T.e. Haubosee HeHHbIX TorciB. [lpu 3Tom ko-
3 QHUIHUEHT TOJIE3HOTO HCIIOJIF30BAHMS ATHX TOTUTUB B oTpaciu He npebimaeT 40 %.

Haubomnp1iee KoJIM4ecTBO SHEPropecypcoB BHYTPU OTPACTH CTPOUTENILHBIX MAaTEPHUAIOB MOT-
pebnsieTcst mpu Mpou3BoAcTBE LieMeHTa, Hanbosiee sHEproeMKuM IpoOLECCOM B NMPOU3BOJICTBE Lie-
MEHTa SIBJISICTCS OTKUT KIMHKepa (KIUHKep — OO0MOKEHHAsi 10 CICKaHUS CMECh M3BECTHSKA W
[JIMHBI — CBIPbS JUTS TIPOU3BOJICTBA IIeMeHTa). [Ipu Tak Ha3bIBAGMOM MOKPOM CIIOCO0E MPOU3BO/I-
CTBA yJIeIbHBIA pacxoj SHEPrOpecypcoB Ha OTKUI KIIMHKepa IpuMepHo B 1,5 pasa Bhile, 4eM mnpu
cyxoM croco0e. [To3TroMy BaXHBIM HaIlpaBICHUEM SHEProcOepe:KeHus SBISETCS NPUMEHEHUE Cy-
XOro croco0a Mpou3BO/ACTBA LIEMEHTA U3 MEPEyBIaXXHEHHOTO ChIPbS.

B npousBojcte 6eToHa 3HEprocOeperaroiuMHy SBISIFOTCSI IPOU3BOJICTBO U BHEIPEHHE 100a-
BOK-YCKOpHUTEJIeH OTBepeHHs] OETOHA Ui MEepexo/a Ha MaJlOdHEPrOEMKYI0 TEXHOJIOTHIO MPOU3-
BOJICTBa COOpPHOTO >K€1€300€TOHa, a TAK)Ke UCIOJb30BaHUE TEIJIOT€HEPATOPOB AJIsl TEIIOBIAYXKHO-
CTHOM 00pabOTKH Kene300eTOHa B SIMHBIX KaMepax; B IPOU3BOJICTBE KUPIIMYA — BHEAPEHUE METO-
Jla BaKyyMHU-POBAHHBIX ABTOKJIABOB Ha KHUPIIMYHBIX 3aBOJaX, BHEAPEHHE OOXKHUIOBBIX IE4el Mma-
HEJIbHBIX KOHCTPYKLUH B LEIbHOMETANINYECKOM KOPITYCe /ISl IPOU3BO/ICTBA MIIMHIHOIO KUpIUYA.

HeoOxoumbl opranu3anus BeIITycKa CTPOUTENbHBIX U U30JISLIUOHHBIX MAaTEPUAJIOB U KOHCT-
PYKLMH, CHUYKAIOUIUX TEIUIONOTEPU Yepe3 OrpaxkIarouiue KOHCTPYKIMHU, U pa3padoTKka U BHEApe-
HUE CUCTEMbI MEPOTIPUATHI MO MCIOJIb30BAHUIO NIOTEHIIMATa MECTHBIX BUJIOB TOIUIUB Ul O0XKUra
CTEHOBOM KEPaMUKH.

B cmexonvnoit npomviunennocmu tennooil KIIJ[ mimaMeHHBIX CTEKIOBapeHHBIX MedeH
(ocHOBHBIX MOTpeOUTENEH TomukBa) He npeBbimacT 20—25%. Haunbosplinme 3HEPreTHUECKUE 1Mo-
TEpU MPOUCXOAT Yepe3 orpaxaaroiire KOHCTpyKiuu mneueit (30—40%) u ¢ OTXOASIUME Ta3aMu
(30—40%). I'maBHbIC 3a7a4K B 00JACTH YHEPrOCOEPEKCHHS B CTEKOJIHHON MPOMBIIIJICHHOCTH €O-
ctost B nosbiieHnu KIIJ[ creknoBapeHHbIX Meyeil, 3aMeleHny 1eUIUTHBIX BUIOB OPraHUYeCKO-
IO TOIUTMBA ¥ B YTHJIM3AIIMHA BTOPUYHBIX TETUIOBBIX PECYPCOB.

B necnoit, oymascnoit u oepesooopadbamuiéarouieilt. RPOMbIULIEHHOCIU OCHOBHBIMU Ha-
MIPaBJICHUSMHU SHEProcOepeKeHUs ABISIOTCS:

— BHEJpEHUE SKOHOMUYHBIX arperaTtoB Ui CyLIIKU LIENbl B IPOU3BOJICTBE APEBECHO-
CTPYXEUHBIX TLIHT;

— pa3paboTKa U BHEJPEHNE HOBBIX SKOHOMHUYHBIX CIIOCOOOB MTPOU3BO/ICTBA OYMaXKHbIX H3/1e-
JIUH, BKJIFOYAst POU3BOJICTBO HETKAHBIX MaTepHaioB M OyMaru ¢ CHHTETUYECKUM BOJIOKHOM;

— YBEJIMUYEHHUE IPOU3BO/ICTBA MEOETN MEHEE SHEPIOEMKUMHU CIIOCO0aMU ¢ IPUMEHEHHEM HO-

116



BBIX BUJIOB OOJIMIIOBOYHBIX MaTE€pPHUAJIOB BMECTO JIAMUHUPOBAHUS;

— U3rOTOBJICHUE JETaJeil U3 IPEeBECHO-CTPYKEUHBIX IUIUT;

— YTHIIM3ALHs TeTUIOThl BEHTWISLIMOHHBIX BHIOPOCOB U HU3KOMIOTEHIIMAIBHON TEIJIOTHI Iapo-
BO3/IYIIHBIX CMECEH;

— pa3paboTka U BHEApeHHEe 000py10BaHUS MO MPOU3BOJICTBY U UCIIOJIb30BAHUIO F€HEPATOP-
HOTO rasza U3 JIPeBECHBIX OTXO0B JUIS [OJIy4EHUs TEIUIOBOM U IEKTPOIHEPIUH;

—nepeobopynoBanre cymmibHbIX Kamep [TAII-32 ¢ anexTposHepruu Ha IPOU3BOJICTBO
JPEBECHBIX OTXO/I0B.

OcHOBHbIE HaNpaBJIECHUS SHEPTOCOEPEIKEHUSI B JIETKOU MTPOMBIIIJIEHHOCTH!

— COBEpIIIEHCTBOBAHNE TEXHOJIOTUUECKUX MpolieccoB oOxura dapdopa,

— BHEJpEHUE TEINI00OMEHHUKOB-YTHIIN3aTOPOB, UCTIOJB3YIOIIHUX TEIUIOTY CYIIHJIBHOTO areH-
Ta TEIUIOUCIIOJB3YIOIIETr0 000PYA0BaHMS Ha MPEANIPUATHAX JETKONH MPOMBILIIEHHOCTH.

B ‘cenibckoM X0341CTBE OKOJIO TIOJIOBUHBI 3KOHOMHUH HEPIHH MOKET ObITh 00ECIIEUYEHO B pe-
3y/bTaTe BHEAPEHUS SHEProcOeperaronxX MalliH, TEXHOJIOIHUECKUX MPOIIECCOB U 000pyI0BaHUS.

[Ipeobnamaromas 101 MOTSHIIMAIA YHEPTOCOEPEKEHHS TPUXOTUTCS HA YCTPAHEHUE TIPSIMOTO
PacTOUYUTENIbCTBA U TIOBBIIIEHUS SJKOHOMUYHOCTH PabOThI CEIbCKOXO3IHCTBEHHOM TEXHUKH, COKpa-
uieHre notpedienns TOP xuBoTHOBOUECKMMH (hepMaMu U TEIUIMYHBIMM XO3SIICTBaMM 3a CYET
YIIy4IIEHUS TeIUI0(PU3MYECKUX XapaKTEPUCTUK OTPakJAIOUIUX KOHCTPYKIMM, YTHIM3AIMU HU3KO-
noTeHuHanbHbIXx BOP, onTmMuszanum sHeproOanaHcoB B COUYETAHUHU C HCIOJIb30BAaHUEM HETpPaIu-
[IMOHHBIX UCTOYHUKOB (OMOra3za u Jip.), CHIXKCHHE PacXO0JIOB TOILUIMBA Ha CYIIKY 3€PHA, UCIIOJIb30-
BAaHHUE PKOHOMUYHBIX KOTJIOB C KHIIAILIUM CJIOEM BMECTO 3JIEKTPOKOTJIOB, UCHOJIb30BAaHUE OTXOJIOB
(cosoMBI ¥ JIp.) BMECTO TPaAUIIMOHHBIX BUOB TOILTUBA.

OCHOBHBIE HAllpaBJICHUs] YHEPIOCOEPEKEHUS B CEIbCKOM XO03AliCmEe HAPSNY C CO3JaHUEM
HOBOM TEXHHKH CJIEYIOLIHE!

— COBEpIIEHCTBOBAHNWE TEXHOJIOTMU CYLIKU 3€pHAa U KOPMOB, METOJOB NPUMEHEHHUS] MHHE-
paJIbHBIX U OPraHUYECKUX YAOOPEHUH;

— pa3paboTKa U BHEJIPEHHE CHCTEM MCIIOJIB30BaHUS OTXOJIOB PACTEHHUEBOJCTBA U YKMBOTHO-
BO/ICTBA B SHEPreTUYECKHX 1IeJIX, a TAKXKe JJIs IPOU3BOJICTBA YA0OpEHU U KOPMOBBIX 100aBOK;

— UCMOJIb30BaHUE TEIJIOTHI BEHTWISLIUOHHBIX BHIOPOCOB KUBOTHOBOIYECKUX MTOMEIICHUN JUIs
MOJIOrPEBa BOJIBI M 00OTpeBa MOMEIICHHUI U1l MO JIOHSKA (C IPUMEHEHHEM IJIACTHHYATBIX PEKY-
[epaTopPOB);

— obecreueHne ONTUMAaJIbHBIX TEMIIEPATYPHBIX PEKUMOB U CEKLIMOHUPOBAHUE CUCTEMBI OTO-
IJIEHUS] )KUBOTHOBOJUECKUX TOMELICHHIH;

— NPUMEHEHHUE TEIUIOBBIX HACOCOB B CHCTEMAax TEIUIOXJIAZOCHA0KEHUS U YCTPOWUCTB JUIs
IUIABHOTO PEryJIMpPOBaHUs pabOThl CHUCTEM BEHTWUJISIUHU, BHEAPEHUE COBPEMEHHBIX KOHTPOJBHO-
U3MEpPUTENbHBIX MPUOOPOB U CPENCTB aBTOMATH3allMU, YCTAHOBKA MPUOOPOB ydeTa U KOHTPOJIA
SHEPropecypcoB, a TAK¥KE CTPOUTEIHCTBO OMOTa30BbIX YCTAHOBOK.

B nuwegoii npomviuinennocmu K 4uciy HanboJiee SHEProeMKUX OTHOCHTCS IIPOM3BOJICTBO
caxapa. OCHOBHasi SKOHOMHSI SHEPTOPECYPCOB B CaXapHOM IPOU3BOJICTBE MOXKET OBITH TOCTUTHYTA
B pe3yjibTaTe COBEPLICHCTBOBAHHUS TEXHOJOTHYECKUX CXEM M ILIeJIeHaNpaBIeHHOTO BHEIPEHUS
sHeprocOeperaronero 00opyI0BaHus, UCIIOJIb30BAHNE HU3KOMOTEHIIUAIbHON TEIIOTHl BTOPUYHBIX
MapOB BBINAPHBIX U BaKyyM-KpPUCTAJUIM3ALMOHHBIX YCTAHOBOK U KOH/IEHCATOB B TEIJIOBBIX CXeMaXx.

DHEpProeMKUM SIBJIIETCS TaKKe MPOMU3BOJACTBO cnHpTa. (s CHMXKEHus pacxojia TEmIOThI
3/1eCh HE00X0AMMO BHeJpeHHe (PepMEHTATUBHOIO THUAPOJM3a MPH MOATOTOBKE Kpaxmana, cojep-
KAILETO ChIpbe K COpaKMBAHUIO.

CymHocTh 3HeprocOeperaronieil MoJIUTUKH B paccCMaTpUBAEMbIi MEPHOJI COCTOUT B MaKCH-
MaJbHO BO3MOXHOM obOecrieueHrH notpedHoct B TOP 3a cueT ux 3KOHOMHUH B IPOMBILIIEHHOCTH,
CEJIbCKOM XO3SICTBE, KOMMYHAJIbHO-OBITOBOM CEKTOpe U Oojiee A(PPEeKTUBHOM HCIOIb30BAaHUU B
AJIEKTPOIHEPIETUKE.

['maBHBIe TprunHBI HeAhGEeKTHBHOTO Ucob30BaHus TOP B benapycu 00ycioBiaeHBI OTCYT-
CTBHEM KOMIUIEKCHOM TEXHHYECKOW, SKOHOMHYECKON, HOPMATHUBHO-IIPABOBOW ITOJIMTHKH JHEProO-
cOepexeHus, HeI0CTaTKaMU MPOEKTUPOBAHUS, CTPOUTEIBCTBA U SKCILTyaTalluu, OTCYTCTBUEM TeX-
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HUYECKOU 0a3bl MO MPOU3BOJICTBY HEOOXOAMMOTO 000pyI0BaHMsI, MPUOOPOB, aNMapaTyphl, CPEICTB
aBTOMATH3AIMU U CUCTEM YIIPaBJICHUSI.

[Torenuman sHeprocOepexeHus B aeKmpoInepzemuxke GOPMHUPYETCS 32 CUET HIUPOKOTO
pasButus Temwnopukanuu Ha 6aze ['TY u III'Y, MmoaepHU3auu U PEKOHCTPYKIMU JEHCTBYIOIINX
SHEPTEeTUUECKUX 0OBEKTOB, COBEPIICHCTBOBAHUS TEXHOJOTAUYECKUX CXEM U ONTUMHU3AIUN PEKIMOB
paboThl 000PYIOBaHUS, MMOBHIICHUS Y(PPEKTUBHOCTH MPOILIECCOB CKUTAHMS TOTUIMBA U UX aBTOMa-
THU3AIMH, BHEIPCHUSI aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS.

KOHTpOJIbeIe BOIIPOCHI

1. Ilepeuucnume ocHogHble npUOpUMemHble MEXHUYECKUe HANPABieHUs IHePeoCcOepedtCceHls. 6
Pecnybnuxe benapyco

2. Ymo omuocumcs Kk 06vbekmam mManou SHepeemuru?

3. Kakxue mepvl npedycmampugaromces 0nsi nogvblueHus d¢hghekmusHocmu pabomol npomviuL-
JIEHHBIX U OMONUIMENbHBIX KOMENbHbIX?

4. B pesynbmame KaAKux Opeanu3ayUOHHbIX U MEXHUYECKUX Meponpusmuil 6 obiacmu Kom-
npeccoproco 060py008aAHUSL MONCHO NOTYUUMb IKOHOMUIO IHEP2OPECYPCO8?

5. Onuwume npunyyun deticmsusi X0J100UTbHUKA.

6. Illepeuuciume ocHOBHBIE HANPABLEHU NOGbIUUEHUS P PeKmUsHOCmMU Pabomvl X0A00UIbHOU
MEeXHUKU.

7. Kakue ucmounuku sHepeocoepedcerHus npu Ucnoib308anul siekmponpugooa Bamw uzeecm-
HbL?

8. /latime onpedenenue nouamuro «pe2yaupyemviil 2AeKmponpugoo.

9. Kakue ¢ynxyuonanvhvie yposHu umeom cogpemMerHble CmpyKmypul Ynpasienus?

10. Onuwume npunyun oeticmeusi ABMOMAMULECKO20 MePMOCMAmd.

11. Kakue noocucmemvt asmomamuzayuu Bol 3naeme?

12. Hazosume uzsecmmuvie Bam pazHo8uoOHOCMU U U300pazume NpUHYUNUATbHbIE CXeMbl Oan-
YUKOB meMnepamyp.

13. Hazosume uzsecmmuvie Bam pazHoeuonocmu u u300pazume nNpUHYUNUAIbHbIE CXeMbl Oan-
YUK08 aaxcrocmu 2azos (8030yxa).

14. Hazosume uzsecmmuvie Bam paznosuonocmu u uzobpazume npuHyUnNUAiIbHble cXembl 0am-
YUKOB 0ABIIeHUSL.

15. Hazosume uzsecmmuvie Bam paznosuonocmu u uzobpazume npUHYUNUAIbHbIE CXeMbl 0am-
YUKOB pacxood.

16. Kaxue memooul uzmepenusi pacxooa 600vl npuzHansl 07 yciosuu beiapycu naubonee noo-
xXooauumu?

17. Hazosume oocmouncmea u nedocmamixu npubopos yuema pacxooa 2opsyeti 800bl 3JleK-
MPOMACHUMHO20 NPUHYUNA OeliCTNBUSL.

18. Uz06pazume cxemy asmomamuzayuu Kako2o-iubo 3HepeooobeKmd.

19. Ymo cobou npedcmasgnaiom asmomamuzupo8anuvie CUCmeMbl KORMPOT U YNPAGIeHUs pa3-
JIUYHBIMU IHEP2OOOBEKMAMU.

20. Ilepeuucnume 0CHOBHbIe HANPABTIEHUS IHEP2OCOEPENCEHUs 8 MAUUHOCIIPOCHUU U MeMmaJl-
Jypeuu.

21. Ilepeuucnume 0CHOBHbLE HANPABLEHUSL IHEPLOCOEPEHCEHUS 8 NPOUZBOOCMEE CINPOUMETbHBIX
Mamepuanos.

22. [lepeuucnume OCHOBHbIE HANPABIEHUS IHEPSOCOEPEINHCEHUSL 8 NECHOU, OYMANCHOU U 0epeso-
obpabamvlsarouell nNPOMbIULIEHHOCTIL.

23. Ilepeyucnume 0CHOBHblE HANPAGIEHUSL IHEPLOCOEPEINCEHUS 8 NUUEBOT NPOMBIULTIEHHOCT.
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BJIOK 8
BTOPUYHBIE DOHEPTETUYECKHUE PECYPCBbI

8.1. O6uue Bonpockl

8.1.1. BropuyHble JHepreTHYeCKHe pecypchbl B IPOMBIILJIEHHOCTH

Baxneitmeit mpo0iaemMoii, MOCTaBJICHHON Ha YPOBEHb TOCYIAPCTBEHHOW MOJIUTUKH 0C000€
MECTO 3aHMMaeT IpolieMa sHeprocOepekeHus. [ aBHble HalpaBJIeHUs U BayKHEHILINE MEpOIpHs-
TUS 10 cOEPEeXEHUIO TOIJIMBA, SHEPTUU U TEIJIOTHl U Pa3BUTHUIO TOILIMBHO-PHEPTreTUYECKOIO KOM-
mnekca Pecmyoimku benapych otpaxkensl B ['ocynapcTBeHHOM mTporpamme “IHeprocoepexeHue” .

B snepreruueckux OanaHcax MpearnpUsATHH 0COOEHHO PHEPrOEMKHX OTpaciiell 3HaUUTEIbHOE
MECTO 3aHUMAIOT BTOPUYHBIC dHEepreTrueckue pecypesl (BOP).

DKOHOMHMSI TOIUIMBHO-3HEpreTudecknx pecypcoB (TDP) MoxeT ObITh peann3oBaHa B JIBYX
HampaBJIeHUsX. Bo-1epBrIX, 3a CUET yCOBEPIIEHCTBOBAHUS TEXHOJIOTMUYECKUX MPOLECCOB U ammapa-
TOB (HOBBIX PHEProcOeperaroInx TEXHOJIOTHiT), Oarogaps yemy gocturaetcs nosbimenue KITJ u
CHIDKAETCS pacxo] TOIUIMBA U SHEpruu. Bo-BTOpbIX, mocpeacTBoM yrunuzauuu BOP, koTopsie He-
130€KHO BO3HHMKAIOT B 0OJIbIINX 00beMax 0OCOOEHHO B SHEPrOEMKHUX IPOU3BOJICTBAX, U 3a CUET KO-
TOPBIX MOKHO TOTyduTh 30 — 35% coepexenus TOP.

[Tox BTOpUYHBIMU SHEpropecypcaM MOHUMAIOT HEPIeTUYECKUI MOTEHIIMATI OTXOJ0B IPO-
JOYKIHMH, MTOOOYHBIX U IPOMEKYTOUHBIX MPOJAYKTOB, 00Opa3yOIUXCsS B TEIIIOTEXHOJOTUYECKUX ar-
perarax (ycTaHOBKax), KOTOPbIid MOXET ObITh YACTUYHO MJIM MOJHOCTBHIO UCIIOJIB30BAH ISl SHEPro-
cHaOXEeHUs APYruX arperaToB UM B CAMOM arrmapare.

DHepreTuyeckue oTX0/ibl, KOTOPbIE BO3BPALIAIOTCS 0OpaTHO HA BXOJ B TEXHOJOIMYECKUM ar-
perar, Ha3biBatoTcsi BOP BHyTpeHHero mcnosib3oBanus, a BOP, yrunuszupyemble B Apyrux ycra-
HOBKAaxX — BHEILIHETO UCIOJIb30BaHMsl. CaM TeXHOJIOTMUECKUN arperaT, KOTOPbIH SBJISETCS UCTOYHU-
KOM DHEpPreTHYECKUX OTX0JI0B, Ha3bIBaeTCsl HICTOYHUKOM BOP.

Bce BOP nonpa3znenstor Ha Tpu OCHOBHBIE I'DYIIIBI.

[oproure (torumBHbie) BOP — xuMudeckast 3HEprus OTXOJOB OT OTHETEXHHUYECKOTO 000py-
JOBaHMs. DTO TOPIOYME rasbl IJIAaBMIIbHBIX I€4Yell, BarpaHOK W T.J., TOPIOYME OTXOJbI IPOLECCOB
XUMHUYECKON U He(PTeXUMHUUYECKON MPOMBIIIJIECHHOCTH, TOPIOYHE OTXOAbl YEPHOU U I[BETHOW MeTaj-
Jypruy, ra30Boil npoMblieHHOCTH. McTounnkom roprounx BOP saBnstoTes Takke jecHas U aepe-
BOOOpabaTkIBaroIiasi MPOMBIIIEHHOCTb.

TennoBbie BOP — ¢u3nueckas Temniaora OTXOASIIKX JAbIMOBBIX I'a30B U TEIJIOBBIX OTXOJIOB OT
TEIUIOTEXHOJIOTMYECKHUX alapaToB B BUJE TEIJIOTHI TOprOUei BObI, Hapa, MapoBO31YIIHON CMECH,
Terla KOHJIeHcaTa rnapa u T.J.

BOP u306bITOYHOTO AaBICHUS — SHEPTUs Ta30B, KUAKOCTEH, Mmapa, MOKUIAIOIINE arperatsl ¢
n306ITOUHBIM AaBiieHreM (P>Pam), KoTopoe HE0OX0 MO CHIDKATh IIpU BhIOpoce B atMochepy. Bee
BHUIbI BOP B 3aBUCUMOCTH OT MX CBOMCTB MOTYT HCIIOJIB30BAThCS TIOTPEOUTEIEM KaK B BHJE TOTI-
JIMBA WK JJIs1 BBIPAOOTKU TEIUIOTHI, X0JI0/1a, SJEKTPOIHEPIHH U MEXaHUYECKOU pabOThI MOCPEICT-
BOM CHEIHMATU3UPOBAHHBIX YTUIN3aLHOHHBIX YCTAHOBOK.

Ha xaxx/1om 3Tane TeXHMYECKOTO Pa3BUTHUS CYLECTBYIOT SKOHOMUYECKHE IIPeeiibl MOBbIIIIE-
nHus KIIJI sneproucnons3zoBanus. Ho mpakTtuka ucnosipzoBanus BOP B pa3znuuHbIx oTpacisix mpo-
MBIIIJIEHHOCTH, OCOOEHHO B SHEPrOEMKHUX MPOU3BOJICTBAX, NOKA3bIBAET, YTO PE3EPBbI MOBBIIICHHUS
k03 purmenta nonesnoro ucnonb3oBanus (KIIN) ovens Benuku. COBpeMEHHBIH YPOBEHb pa3BH-
THS TIPOU3BOJICTBA M TEXHUKHU T03BOJIIET cBecTH notepu 3Hepruu a0 10 — 15 % ot pacxona mep-
BUYHBIX TOP. Tonbko mpuMeHEeHHE HOBEWIIMX 3HEProcOEperarmmux TEXHOJOTUH IMO3BOJIMT JIO0-
MOJIHUTEIHFHO YMEHBIIUTH PACX0]l JHEPropecypcoB B 2 — 4 pasa.

Oco0eHHO 3HauuTENbHbIE SHEPTETUYECKUE MTOTEPU B JOMEHHOM MPOU3BOJICTBE, HA MALIMHO-
CTPOUTENIbHBIX MPEANpUATHSIX, HedTenepepadbaTbIBalOIUX 3aBOJAX, B MPOU3BOJICTBE CTPOUTENb-
HBIX MaTEPUAJIOB, B XMMUYECKOM IMPOMBIIIIEHHOCTH. B AaHHbIX oTpaciax npomsineHHoctr KIIN
He mpeBbimaer 10 — 20 %, a moteHman sHeprocoOepekeHus qake 0e3 BHEAPSHUS HOBEUIITNX TeX-
HOJIOTHH, a TOJBKO 3a CUET MCHOJb30BaHus BOP oueHb BeMK U MOXKeT cocTaBisTh 35 — 40 % ot
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pacxona nepBu4HbIX TOP.

[TpumenurensHo k BOP ncnone3ytorcs crieayroniye NOHATHS U TEPMHUHBIL:

OO011ue HEPreTUYecKue OTXOJbl — 3TO SHEPreTHUECKUH MOTEHIMAl BCEX MaTepHalbHBIX
MOTOKOB Ha BBIXOJIC M3 TEIUIOTEXHOJIOTHYECKOTO arperara (ammapara) 1 BCe MOTEpPH SHEPIHHU B ar-
perare.

OO11ue 3HepreTUYecKre 0TX0 16l MOAPA3IENISIIOTCS Ha TPH MOTOKA:

1. HeusOexHbIE IOTEPHU SHEPTUU B TEXHOJOTHUECKOM aIllapare;

2. DHEpPreTU4ecKrue OTXOJIbl BHYTPEHHETO HMCIIOJIb30BAHMS, - KOTOPHIE BO3BPAIIAIOTCS 00OpaTHO
B arperar 3a CYeT pereHepanuy Wi pelupKysIsuy,

3. DHEepPreTHvecKrue OTXOJbl BHEIIHErO HCIIOJF30BAHMS, - KOTOPBIC HCIIONB3YIOTCS B JIPYTHX
arperarax.

[Tonnelil Beixoa BOP — Macca BTOpUYHBIX 3HEPTOPECYPCOB, KOTOPhIE 00pa3yrOTCs B TaHHOM
YCTaHOBKE 3a OIpe/IeTICHHbIN IEPHUO/1 BPEMEHH.

Bo3mosknbiii Bbixog BOP — Bo3MOXHOE (MakCHMajibHOE) KOJHUYECTBO SHEPTHH, KOTOPOE
SKOHOMMUECKHU 11€71€CO00pa3HO MOKHO MCHOJIb30BaTh B YTHIIN3AIIMOHHBIX YCTAHOBKAX.

Koadhduinent ucnosp3oBanus (BeipaboTku) sHEepruu 3a cueT BOP — oTHoleHue dakrude-
CKOTO MCHOJIb30BaHUS SHEPTUH, NOJTydeHHOMU 3a cueT BOP, k muianupyemoil BeipaboTKe.

PesepB yrunuzaunu BOP — kosinyecTBO 3HEPruu, KOTOPOE MOKET ObITh JOMOJHUTEIBHO BO-
BJICYEHO B IIPOU3BOJCTBO.

Bo3MmorkHas sxkoHOMUS ToTuHBa 3a cueT BOP — konnuecTBoO sHEpTrun, KOTOpoe ObII0 ObI TT0-
JIY4EHO TIPH TIOJTHOM MCIOJIb30BaHMHU Bcero Beixoaa BOP.

Kosdbdunment yrunuzanun BOP — oTHomeHne QakTHUecKOW 3KOHOMUHM TOIUIMBA 3a CUET
BOP k Bo3MoxHO#. Onpenensercs Kak Juig OJHOTO arperara-uctounuka BOP, Tak u rpynmsl arpe-
raToB, TaK U CyMMapHO i Bcex Bu10B BOP.

Jlji XapakTepUCTUKHU COCTOSIHUS MCIOJb30BaHuss BOP, npuroansix /uis HENOCpeACTBEHHOTO
MCI0JIb30BaHUs 0€3 MpeoOpa3oBaHus SJHEPrOHOCUTENEH, MPUMEHSIOT CIEAYIOIINE TOKA3aTeIH, Bbl-
xon BOP; ¢aktuueckoe ucnonb3oBanue BOP; peseps yrunmszanuu BOP; skoHomus TomnuBa 3a
cuetr BOP; koapduument yrunuzanuu BOP.

8.1.2. BropuuHble 3HepreTuyeckue pecypcbl Ha MNPeINPHUSITUIX TEKCTHUJILHOH Mpo-
MBIILIEHHOCTH

Jns Tennoucnonp3yrmMX YCTAHOBOK TEKCTUIIBHOW MPOMBIIJIEHHOCTH TJIaBHBIMU SIBJITFOTCS
teroBbie BOP. Termoseie BOP — 3T0 TermoBbie 0TX0 b1, MPEICTABISIONINE COO0M SHTAIBITUIO OC-
HOBHOM, MMOOOYHOM, MPOMEKYTOYHOM MPOJYKIHMH, OTXOJO0B MPOU3BOJCTBA, PadOUUX TEJ CHCTEM
OXJIQXK/ICHHSI TEXHOJOTUYECKHX arperaTtoB, TEIUIOHOCUTENEH, OTpabOTaBIIMX B TEXHOJOTHYECKHUX
YCTaHOBKAX, TEIUIa OTXOSAIIMX Ta30B OT OTHETEXHUYECKUX alapaToB, TEIJId TOpsYeid BOJbI U BTO-
PUYHOTO TIapa U JIp., KOTOPbIE MOTYT MCIOJIH30BATHCS YISl TETUIOCHAOKEHUS APYTrUX MOTPEOUTENCH.

K ocHoBHBIM Buaam TemioBbix BOP TekCTUIBHOW MPOMBINIIEHHOCTH OTHOCSATCSA TEIUIOTa
COpOCHBIX PAaCTBOPOB OT KPACHJIBHBIX M MPOMBIBHBIX aIllapaToB, TEIJIOTA MapOBO3AYITHONW CMECH
OT CYIIWJIbHBIX, 3allAPHBIX YCTAHOBOK, TEIUIOTA KOHJIEHCATA «TJyXOro» mapa OT YCTaHOBOK, HC-
MOJIL3YIOIIUX BOJSHOM Nap KaK TEINIOHOCUTENb, OTXOASIINE TOMMOYHBIE Ta3bl OT KOTEJbHBIX arpera-
TOB U ONAJBHBIX MAIIWH, GU3MUECKas TETUIOTa PA3IMYHBIX MAaTEPHUAJIOB, BBIXOSIIUX U3 TEIIOUC-
MOJIL3YIOIIUX MaIIWH.

OO0mmre PHEPreTUYECKUe OTXObI — ATO IHEPreTUUECKUN MOTEHIIMAT BCEX MAaTePUATbHBIX 10~
TOKOB Ha BBIXOJI€ U3 TEXHOJOTHYECKOIO arperara u Bce MOTepH d3Hepruu B arperare. KommuecTBen-
HO OO0IIMe PHEPreTUICCKUE OTXOAbl PABHBI PA3HOCTH MEXKIY YHEPrUei, MOCTYIAOIIEeH B TEXHOJIO-
TUYECKUU amnmapar, ¥ MoJe3HO MCMOJb3yeMoi sHeprueil. OO0Iue SHePTeTHUECKUE OTXOIbI IS TCS
Ha TPH MOTOKA: HEM30E)KHBIC TIOTEPU SHEPTUU B TEXHOJOTHMUECKOM arperate (IOTEpu B OKPYKaro-
IIYIO CPEAY), SHEPIreTHUYCCKHE OTXO0 bl BHYTPEHHETO HCIIOIB30BAHMUS, T.€. T€ OTXO0/IbI, KOTOPHIC BO3-
BpaIaloTCs 00paTHO B TEXHOJIOTMUECKHI arperar 3a CueT pereHepauy Wil peuupKyisuu, SHep-
TeTUYECKHE OTXOAbI BHEITHETO MCIIOJIH30BAHUS.

Crenenp yrunuzanui BOP 3aBUCHT OT BEIMUMHBI, CTPYKTYPHI M PEKUMa YHEProTOTPEOICHHS
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MPEANPUSITHS, a TAKXKE OT BUA MTapaMeTPOB U KoJmuecTBa oopasyromuxcsi BOP. [{ns pacyera BbI-
xoJa TerioBbix BOP Heo0xoauMo 3HaTh XapaKTepUCTUKU 000pYI0BaHUS — UCTOYHUKOB TEIIOBBIX
B3P, Kk KOTOpbIM OTHOCATCS B TEKCTUIILHOW MPOMBIIINIEHHOCTH Pa3HbIe BUAbI TEIUIOMCIOJB3YIOIIE-
ro obopynoBanus. [Ipu ananuze BunoB BOP, pacuere Bo3MoxHOro Bhixosna BOP u myreit nmpume-
HEHUs Ux, oco00e BHUMaHHE clielyeT oOpaliaTh He TOJIKO Ha UX BBIXOJI, HO U MOKa3aTelu KayecT-
Ba BOP. Ilon mokaszarensmu kauectBa BOP moHMMarOT COBOKYIHOCTh CBOWCTB, ONpPEAEISIOLINX
TEXHUKO-PKOHOMHMUYECKYIO 11€J1IeCO00pa3HOCTh HanboJiee IMOJHOIO HCIOJIb30BaHUs JAaHHOIO BUIA
BOP. K ocHoBHBIM noka3arensim kauectBa BOP oTHocsTcs Temneparyphslil ypoenbs BOP, noctu-
XKUMBIA KO3((UIMEHT TEeIUIoOTIauM, IJIOTHOCTb, BSI3KOCTh, XMMHUYECKash aKTUBHOCThb, HAJIUYHE
HpUMECEeH, 3arps3HAIOIIMX IOBEPXHOCTh TEINIO0OMEHA, paboyee aBiIeHHUE U psJ] APYrUX MoKas3are-
neil. HeoOxoaumple TaHHBIE Ul pacueTa BbIX0Jla TEIIOBBIX BOP B TeKCTUIBLHON MPOMBIIIIIEHHO-
CTH IOJIy4alOT Ha OCHOBE TEXHMYECKHUX MACIHOpPTOB 00OPYAOBaHHUS, a TaKXkKe IO pe3yinbraraM Oa-
JIAHCOBBIX M HaJa/I04YHbIX UCIBITAHUN YCTAHOBOK — UCTOYHUKOB BOP.

OTHOCHUTEIPHOE MAaKCUMAJIBHO BO3MOXHOE KOJIMYECTBO TEIIOBOW SHEPTUH, IIEpejaBaeMoe OT
OJIHOTO arperara K Ipyromy, OInpeaensercs ypaBHEHUEM

— _6x 8bIX 8.1
q tex - tO ’ ( )

71 e, tee — TeMIEpaTypa BOP Ha BXoJie ¥ BBIXOAE yTHIM3AIMOHHON ycTaHOBKH, °C, t, — Temre-
parypa OKpy»Karoleul Cpeibl.
Koaddumuent yrunuzamnuu TemioBsix BOP npencrapnsercs BeipaxxeHueM

e u
h,, =@a- =04 (8.2)
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Ha ocnoBanuu Gopmyisr (1.1) MOKHO 3amucaTh BRIPAKEHUE VIS ONPEACICHHS TEIIOTHI, UC-
MOJIb3yEMOU B YTHIIM3ALIMOHHON YCTaHOBKE

(8.3)
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rie Qg — KOJIMYECTBO TEIUIOTHI, KOTOPHIM oOsanaroT BOP Ha BXoje B yTHIM3aIMOHHBIN anmapar,
(xIx/4); Q — KOJIMYECTBO TEILUIOTHI, KOTOPYIO MOKHO YTHIM3HPOBATh.

Bo3moxHas BbIpaboTka TemioBelx BOP B yTuiamzannoHHON ycTaHOBKE OIpeAessieTcsl 10
dopmyne (1.1), a k03hUIUCHT, YIUTHIBAIONIUN HECOOTBETCTBHE PEXKMMA M YMCiIa YacOB pabOTHI
YTUJIN3ALIMOHHOM YCTaHOBKHM U TEXHOJIOTUYECKOTO 000PYAOBAHUS MOYKHO OINpPEAETIUTh [0 YpaBHE-
HUIO

D =t o G I o GEF), (©8:4)

ym.ycm. ym.ycm.

rie tymyem, Umexyem. — NPOJAOIKUTENBHOCTh PA0OTHl YTUIM3ALMOHHON YCTAHOBKH M TEXHOJIOTMYe-

BOP .
ckoro oGopynosanns, (1), G,., — kommaecTBo BOP, HCMONB3yEMbIX B YTHIN3ALHOHHON YCTAHOB-
ke (kr/u).

KoadhduumeHT HeCOOTBETCTBUS pekuMa pabOThl YTHIIM3AIMOHHOTO 000pya0BaHus D BbIOH-
paeTcst HO0 CIPAaBOYHBIM JIaHHBIM B 3aBUCMMOCTHU OT TUIIA U TEXHOJOTHYECKOTO IIUKJIa pabOThI TEll-
JIOTEXHOJIOTUYECKOTO 000PYJOBaHMUSL.

[Ipy nmaHupoBaHUM MCHOJIB30BaHUS TEeIIOBBIX BOP u ompenenenuu BO3MOXKHOTO BBIXOJIA
BOP neobxoaumo:
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- I3YYHUTh W TPOAHAIM3UPOBATH TEXHOJOTHIO IMPOU3BOJICTBA M paboTy 000pYHIOBaHUS B TEX-
HOJIOTUYECKOM IIUKJIE;

- BBIJICTTUTH OCHOBHBIC TEXHOJIOTMUYECKHE MTPOIECCHI, CBS3aHHBIC C BhIAeIeHneM BOP;

- COCTaBHTh MaTepUAIIbHBIC U TETUIOBBIC OAJIAHCHI arperaToB - CTOYHUKOB BOP; onpenenuts
HaIpaBJICHUS UCTIOIb30BaHUs BOP 1 BEIOpaTh THI yTHIIM3AIIMOHHOTO 000PYAOBaHUS,

- paccuuTaTh BO3MOXKHBIM BbIX0J BOP mo kKaknoMmy TEXHOJIOIMYECKOMY OOOpYI0BaHUIO,
SKOHOMMYECKUN PdeKT oT yrunuzauud BOP 1 cpok okynmaeMocTH KanuTaJOBIOXKEHUNH OT dHEp-
rocOeperaroux MepopHUsITHHA.

K ocHoBHBIM Bumam TemioBbiXx BOP TeKCTUIBHOW MPOMBINIIEHHOCTH OTHOCSATCS TEIUIOTa
KOHJICHCATa TIIyX0ro Mapa, TeIuIoTa MapoBO3IyITHONW CMECH, TEIIOTa COPOCHBIX PaCTBOPOB.

1. Kongencar riyxoro mapa kak Buj BOP nosyuaercs npu pabore mamuH uis 00paboTKu
MaTepHualia B KHUJIKOCTH, CYIIMIIBHBIX MaIllMH, MAIIMH JJIS BIQXKHO-TETUIOBON 00pabOTKM MaTepHa-
7a.

Konpmencar riryxoro mapa, BBIXOMSIIMKA W3 PEKYINEPATUBHBIX TEIDIOOOMEHHHMKOB TEIIJIOMC-
MOJIB3YIOIUX YCTAHOBOK NPH HOPMAaJIbHOM paboTe KOHJCHCATOOTBOIYMKOB, KaK IPABUIIO, UMEET
nasienne 0,3-0,8 MIla u maccoByro gomro mpoierHoro mapa 0,03-0,05, ciemoBaTellbHO, HTAb-
mus KoHzeHcara MoxeT coctasisTh 600-800 kJ[x/kr.

[Tpu 3TOM ypOoBeHB TemriepaTypsl KoHaeHcaTa cocrapisieT 120-160 °C, a koapdunment rer-
JIOOT/[A4H NOCTHTaeT 3HAdeHMiT mopsiaka 5000-10000 Br/m-rpa.

BrIcOKast TUIOTHOCTB, CPABHUTEIIBHO HU3KAsl BSI3KOCTh, OTCYTCTBHE 3arpsI3HAIONINX MPHUMECEH,
HE3HAYMTENIbHAS XUMHYECKasi aKTHBHOCTh IMO3BOJISIET MCIIOJIB30BATh [UIS YTHIM3AIMH Terlia KOH-
JeHcaTa OOBIYHBIC PEKYIEPAaTUBHBIC TEIUIOOOMEHHBIE ammapaThl U TPYOONPOBOJBI M3 JICHIEBBIX
KOHCTPYKIIMOHHBIX CTaJeH.

COBOKYITHOCTB BCEX 3TUX TOKa3aTesiell JaeT BOZMOKHOCTh YTHIM3UPOBATh TEIIOTY KOHJICH-
cara, MCIIOJIb3Ys MPOCThIE TEIUIOOOMEHHHUKH € HEOOJIBIIONH TIOBEPXHOCTHIO TEIUIOOOMEHA, a CIIe/0-
BaTEIIbHO, W NMPH MUHUMAJBHBIX KAaUTAJIBHBIX U JKCIUTYyaTallMOHHBIX 3aTpaTaX. Takoil BBICOKHIMA
SHEPTEeTUYECKUH IMOTCHIIMAI KOHJICHCATa P UCTIONB30BaHUM €0 B YTHIIN3AIIMOHHBIX YCTaHOBKAaX
MO3BOJISICT SKOHOMHUTB PAcXoJI IEPBUYHOTO rperoriero-mapa va 10-25 %.

Ha TeKCTHIIBHBIX MPEINpUsATHIX TEIUIOTY KOHJCHCATa Mapa MPUMEHSIOT JJIsl HarpeBa TEeXHO-
JOrUYecKoit BoJpl. [Ipu 3TOM OxXNak/ieHHe KOHIEHCcATa TPOMU3BOJUTCS IO TEMIIEpaTyphl HE HIKE
70-80 °C, mocie yero KoHIeHcAT Bo3BpamaoT Ha TOLl wim B KOTENBHYIO JUIS HCIIOJIb30BaHUS €T0
B KauecTBE NMUTATEIHLHON BOABI KoTIIoarperaroB. [lepeoxnaxknenne konaencara amxe 70 °C He 1o-
MyCTHUMO, TaK KaK MPHUBOIMUT K TOBBIIICHHIO PACTBOPUMOCTH B HEM Pa3IMYHBIX T'a30B U BHI3HIBACT
KOPPO3HIO TIOBEPXHOCTEH TPYOOIIPOBOJIOB M TEIUIOOOMEHHHKOB. BO3BpaT KoHAEHCcaTa ¢ TemIiepa-
typoii 120-160 °C, a Tem OoJiee ¢ HAIMYKEM MPOJIETHOTO T1apa, MPUBOJUT K YBEITHUCHHIO PacXoa
TPEIONIETO Mapa JJIs TeII0CHAOKEH S YCTaHOBOK, 00paOOTKH MUTATEIHHOM BOBI ISl KOTJIOB, yBe-
JMYEHUIO MOTEPh TEIUIa TPH TPAHCHOPTHPOBKE KOHACHCATA, BBHI3BIBACT YXYALICHHE THpPABIIHYE-
CKOTO pexuMa paboThl HACOCOB M KOHJAEHCATOOTBOAUMKOB. [loaTromy TOL] 1 KoTeIpHbBIC KOHAEHCAT
MOBBIIICHHBIX MMapaMETPOB He MpUHUMAIOT. [IpH 3arps3HeHMN KOHJEHcaTa B MallliHaxX ¢ pa3orpe-
BOM JKHJIKOCTEH M PAacTBOPOB IIYXHM HapoOM B KPAacWJIBHBIX allllapaTax OXJIaXJIEeHHEe KOHJIEHcaTa
MIPH yTHIIA3AaIUU Tpon3BoIuTcs 1o Temreparypbl 35—40 °C u 3aTtem cOpachiBaeTCs B KaHAITH3AIHIO.

Paznu4aroT OTKPBITYIO M 3aKPBITYIO CXEMBI cOopa KoHAeHcaTa. [1o OTKphITON cxeMe KOH/IeH-
caT OT TEIUIOMCHOJB3YIOIIUX YCTAaHOBOK IOCTYHAaeT B KOHIEHCATOCOOPHBIN Oak, cooOuaroueil ¢
arMocdepoii. [Ipu cHIKEHUN aBJIeHUsT KOHAEH caTa 00pa3yeTcsi map BTOPUYHOTO BCKUIIAHHUSA, C KO-
TOPBIM OECIOJIE3HO TepsieTcs Terio B atMocdepy. IIpsMoil KOHTaKT BO3/ayxa ¢ KOHIACHCATOM TIpH-
BOJMT K Pa3BUTHIO KOPPO3UH TEIUIOOOMEHHHUKOB M TPYOOTIPOBOJIOB.

[To 3akpeITOl cxeMe cOopa KOHIEHcaTa KOHJIEHCATOCOOpHBIN Oak He coolIiaercs ¢ atMocde-
poii. Mcronb3yroTcsi cXeMbl ¢ TMpeIBapUTEIbHBIM OXJIKICHUEM KOHJAEHCAaTa B peKylepaTope-
YTAJIM3ATOPE U C KOHACHCATOPOM T1apa BTOPUYHOTO BCKHUIMAHUSA. C TOUKH 3pEHHSI MTPOCTOTHI M3T0-
TOBJICHUSI U 0OCTYKMBaHUS U OoJjiee MOJHON YTHIM3AlMK TeIlla MPEeANoYTUTEIbHEE CXeMa C Mpe-
BapHUTEIBHBIM OXJIAXKICHUEM KOHJICHCATA.

Jlnisi cXeMbl ¢ KOHAEHCATOPOM Tapa BTOPUYHOTO BCKUIIAHMS XapaKTEPHO CHIKEHUE MHTCH-

122



CHUBHOCTHU TEIIOOOMEHa.

TemnoTa KOHIeHCaTa Mapa, Kak IpaBUIIO, UCIIOJIb3YETCs JUIsl HarpeBa BO/JIbl, UCIIOJIb3YEMO Ha
TEXHOJIOTHYECKHE HYXIbl WU Ul Topsyero BojocHabxkeHus. [Ipu 3ToM B TEMIOyTUIN3allMOHHON
cXeMe MPUMEHSIOTCS CeKLIMOHHBIE MM KOXKYXOTpyOuaThle TermiooOMeHHUKU. KonaeHncar kak 00-
JIe€ YHUCTHIN TEIJIOHOCUTEINb MOJAETCA B MEXTPYOHOE MPOCTPAHCTBO, a HarpeBaeMas BoJia B 10JIOC-
TH TpyO TpyOHOTO MmyuKa.

2. OgauM 13 HanboJee KPYMHBIX MMOTPEOUTENeH TeIia B TEKCTHIIHOW MMPOMBIIUICHHOCTH SIB-
JIieTCsl OTIEIOYHOE MPOU3BOACTBO. ['opsiune cOpocHBIE PacTBOPHI SABISAIOTCSA BUJIOM TEIIOBbIX BOP
OT MAaIIMH 1151 00paboTKU MaTepuaia B JKUIKOCTH. Tak, Harpumep, Ul nmosyuyeHus: 1kr TkaHu 3a-
tpaunBaercs ot 5 1o 10 kr mapa u ot 50 no 200 1 ropstaeii Boabl. Okosto 80% moABeIeHHO TeIuIo-
THI TepsieTCsl ¢ OTpaboTaHHOU cOpocHOM BonoM. HuskoremriepaTypHas cOpocHasi Boja ¢ TeMIiepa-
Typoii opsiaka 50-90°C sBisiercst XapaKTEPHBIM JUTS TEKCTHIIBHBIX MPEANPUATHN BUIOM TEILUIOBBIX
BOP. Takas Boga HE MOXET MCIOJB30BATHCS B TEXHOJOTHYECKOM IMPOIECCE W HEMPHUTOJHA IO
SHEPreTUUECKUM MapaMeTpaM, BHICOKOM XMMHUYECKON aKTUBHOCTbBIO, U 3arpSA3HEHHOCTHIO JIsl CHC-
TE€M OTOIUIEHHUS, rOpSAYero BOJIOCHAOKEHHS U BEHTHWIALUU. HecMOTpsl Ha HEBBICOKUIN TeMIiepaTyp-
HBII Hamop COPOCHBIX PAcTBOPOB KOA(PHUIMEHTH TerooTnaun umeror mopsaok 2000—4000
Br/M?-Tpaj, 4T0 MO3BOJISIET HCIOIb30BATh TEILIOTY COPOCHBIX PACTBOPOB JUIS TI0JI0IPEBA TEXHOJO-
TMYECKON BOJIbI C MTOMOIILI0 HEOOJIBIINX 110 MMOBEPXHOCTU TEINIOOOMEHA TEIIO0OMEHHUKOB — YTH-
JIU3aTOPOB.

K Haubosiee cioXHBIM BOIIPOCAM HCIOJIb30BaHUS TEIIOBbIX BOP cOpocHbIX pacTBOpoB OT-
HOCHUTCSI BBIOOp KOHCTPYKIMH TEINIOOOMEHHUKOB, padOTAIOIIMX B YCIOBHUSIX 3HAUYUTEIBHOIO CO-
Jep)KaHHUsl XMMHUYECKH aKTUBHBIX BellecTB (KpalieHue, OejeHue, MPOMBIBKA), 3HAYMTEIBHON 3a-
IPSA3HEHHOCTH OCTaTKaMM HHUTEW, BOJOKOH, ITyXa, ouecaMu U Jp. NPUMECIMH, KOTOPbIE CHIKAIOT
3¢ deKTUBHOCTH PabOThl TEIII00OMEHHUKOB. Hannmune MexaHnyeckux npumecei, arpeccuBHas cpe-
Jla ¥ HU3KUM TeMIrepaTypHbIN MOTEHIMAN COPOCHBIX PACTBOPOB MPEABSBIISET BHICOKHE TPEOOBAHUS
K TeI1000MeHHOH anmnapaTtype. KOHCTpYKTHBHBIE 371€eMEHTHI TEIIO0OMEHHON annaparypbl JOJIKHbBI
BBITIOJIHATBHCS U3 KOPPO3UECTOMKUX MAaTEPUAIOB, CTOMKMMH K BO3JIEHCTBHUIO KHCIIOT U IIEJIOYEH, C
BBICOKMMH KO3(PPUIIMEHTaMU TEIUIONPOBOAHOCTH. T €JI000MEHHUKH JIOJIKHBI OBITH JIErKOpa3oop-
HBIMH, YIOOHBIMH JIJISI YUCTKHA C HAIMYHEM CMEHHBIX (DMIIBTPOB ISl OYMCTKH MEXaHWYECKUX TPHU-
Mecen.

Hawnnyumumu cBoictBaMu 00J1a4a10T IJIACTUHYATHIE TETI000MEHHUKU. OHU MPOCTHI B U3TO-
TOBJICHUH, JIETKO M OBICTPO MOHTHUPYIOTCS, KOMIAKTHBI C HEOOJIBIINM PACXOJIOM METallia, UMEIOT
BBICOKMI K03(p(pULIMEHT Teruionepeaun, He3HaYUTEIbHOE MHIPaBINUYECKOe CONIPOTUBIICHHE.

B TexcTuinbHOM Npou3BOJACTBE HaUOOJIbIIEE MPUMEHEHHUE MOJYYHJIM MMEHHO TaKhe KOHCT-
PYKIMH TEMJI000MEHHUKOB, KOTOPbIE MO3BOJIIOT OBICTPO U ¢ MUHUMAJIbHBIMU 3aTpaTaMy OCYIIle-
CTBIISITh COOPKY M Pa30O0pKy amnmapaTtoB MPU OYUCTKE MOBEPXHOCTEH OT 3arpsi3HeHuid. M3 koHCT-
PYKLUMI MJIACTUHYATHIX TEIUIOOOMEHHUKOB IIMPOKOE MPUMEHEHHE MOTYYUIIN CIUPAJIbHBIE U TaKeT-
HO-pa300pHBIEe, KOTOpbIE MOYTHU B JIBa pa3a KOMIIAKTHEE OOBIYHBIX KOXYXOTPyOdaThIX TEII000-
MEHHUKOB.

Br16op Tuna TeninooOMEHHMKaA A YTUIU3alUU Terja cOpPOCHBIX PacTBOPOB OHpEAeseTcs
TEXHOJIOTHYECKUM TponieccoM. Hampumep, i KpacuIbHBIX EXOB U OTIEJIKE CHHTETUYECKUX TKa-
HEel PEeKOMEHJIyeTCsl MCI0JIb30BaTh IUIACTUHYATHIE TEINIOOOMEHHUKHU B MPOU3BOJCTBAX, I'JI€ OKpa-
IIMBAETCS] HaTypaJIbHOE WJIM ILITAIleIbHOE BOJOKHO JIydlle MPUMEHATh TpyOUaThie TenI000MEHHH-
ku. B TpyOUaThIx TerninooOMeHHUKaX 3arpsi3HEHHas BOAA JIBUKETCS 10 INIaJKUM TpyOaM B TOPU30H-
TaJbHOM HampaBJIEHUH, YTO 3aTPYIHSAET OCaXKJeHUE TBepAbIX yacTull. OunucTka TpyOUyaThX TEIUIO-
0OMEHHHUKOB IPOIIIE, YEM IJIaCTUHYATHIX.

Tak kak cOpoc pacTBOPOB U3 MAIMH Uil 00pabOTKH MaTepuaia B )KHUIKOCTH (aBTOKJIABOB)
OCYILIECTBJISICTCSI NEPUOIUUECKH, UMEET 3aJIMOBBIM XapakTep, TO B CUCTEME YTHJIM3AIMU JAaHHOTO
BUJa TerioBbix BOP HeoOXxonmMo mpenycMarpuBaTh Haluuue Oaka-aKKyMyJsiTopa, CIY)Kalllero
0aKOM-HaKOIUTEJIEM PAacTBOPA, 0OECHEUNBAIOIIUM OCTOSTHCTBO PAacX0jla pacTBOpa 4epe3 TeIio-
0OMEHHUK-yTUiIn3aTop. TenaooOMeHHbIe anmnapaTbl CMEIIMBAIOIIET0 TUIIA B TAKUX CXEMax YTHJIU-
3auuu Teria BOP He mpuMeHsoTcs, Tak Kak MPsIMOW KOHTAKT HarpeBaeMoro TEIUIOHOCHUTENS CO
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COpPOCHBIM PACTBOPOM HEAOMYCTUM.

3. Uctounnkom oTpaboTaBIIell MapOBO3MYIIHOW CMECH SIBISIOTCS CYIIMIBHBIE MAIIMHBI U
MAaIllMHbI I BJIAKHO-TETUIOBOM 00pabOTKM MaTepuaia. YAENbHBIA BeC TEIUIOMOTPEOJICHHS Ha
MIPOIIECCHI CYIIKU B TEKCTHIIBLHOM MpoMbInuieHHOCTH nocturaet 30 %, mpu 3TOM KOJIMYECTBO TeIla,
BBIOpPAChIBAEMOTO W3 CYIIMJIBHOTO OOOPYHOBaHMS C MapoOBO3AYIIHOW cMechbio cocraBisieT 50 4 —
70% ot moaBeneHHOTO Terwia. [loATOMY yTHIIM3anus TEIIOTHI OTPAabOTaHHOW MApOBO3IYITHON
CMECH UIpaeT BAXKHYIO POJb B SKOHOMHHU TOIUIMBHO-IHEPIe€TUYECKUX PECYpCOB B TEKCTUIHHOMN
npoMbliieHHocTy. [lapoBo3aymnas cmech, kak BHUJ TeruioBbiXx BOP mo mokaszatensM kadecTBa
CYILIECTBEHHO YCTYIaeT KOHJeHcary napa. s oTpaboTraBiiero Bo3jayxa CyIIMIbHBIX MAlllMH Xa-
PAKTEPHE! CPABHHTEIEHO BHICOKAA TeMNEpaTypa 90-150 °C, Hu3kuii k03()HUIUEHT TEIUIO0TIaYN
2040 Bt/m*Tpan, HU3Kas JIOTHOCTh, HATMYKE IPUMECEH, 3arpsI3HSIOIINX TIOBEPXHOCTH TEII000-
MEHa, MaJible yJIeJIbHbIE IIOTHOCTH TEIJIOBBIX NOTOKOB. COBOKYIHOCTh 3THX MTOKa3areseil Tpedyer
UCIOJIb30BAaHUS Ul YTWIM3ALMU TEIUla MapoBO3IYIIHON CMECH IPOMO3IKUX TEIIOOOMEHHUKOB,
MIPUMEHEHHE CMEHHBIX (PUIBTPOB, CO3AAHUS CIIEHUAIBHON BEHTUISILIMOHHON CHUCTEMBI JIJIsl KOHIICH-
TpalMK TEIJIOBBIX MOTOKOB. OCOOEHHOCTBIO HCIIOJIB30BAHUS TEIUIOTHI TAPOBO3AYIIHON CMECH SIB-
JSIeTCsl TO, UTO IPU €€ OXJIAXKJICHUN HUKE TOUKH POChl HAUMHAETCS KOHAEHCAIUs, a 3TO MPUBOJUT K
KOppO3UU TerIo00MEHHUKOB. [lepeuncieHHble NMPUYMHBI 3aTPYAHSIOT HMCIOJIb30BAaHUE TEILIOTHI
apoBO3IYIIHON cmecH. OHAKO B HACTOSIIEE BpeMsl yTUIM3alus JaHHOTO BuJa TerioBeix BOP
HeoOxo/iuMa, Tak Kak BbIxon BOP sToro Buaa cousmepum ¢ CyMMapHBIM BBIXOJIOM BCEX JIPYIHX
BUJIOB BTOPUYHBIX SHEPTrOPECYPCOB TEKCTUILHOM MPOMBIIIJIEHHOCTH.

Temnnoty otpaboTaBIieii MapoOBO3AYIIHOW CMECH MOYKHO HCIIOJIh30BaTh KaK IS MOJOTPEBa
CBEXEro BO3/yXa, OCTYMNAOLIEro Ha BXOJ B CYIUMIbHYIO MAIIMHY, TaK U JJIS IOJ0rPEeBa TEXHOJIO-
TUYECKON BOJbI, MIIM BO3JlyXa AJIs HYKJ BeHTWISIMK. C TOYKU 3peHus yBeandeHus kodpduinrenrta
yrumm3anuun BOP, skoHOMUYecko#t 3(h(EKTUBHOCTH HCIIOJIB30BAHMS KAIMUTAIOBIOKEHUH W KOM-
MAaKTHOCTH TEIIOOOMEHHOM ammapaThl BapUaHT MOJOrPEBa BOJbBI MMapOBO3IYIIHON CMEChIO Mpen-
MOYTUTENIbHEE, TAaK KaK KOMOMHAIMS TEIUIOHOCHUTENEH MapoBO3IylIHAs CMECh — BOJIa UMEET KO3(-
(GUIHMEHT Terionepeauy NpUMEpHO B 2—3 pa3a BhIIIE, YeM PU KOMOWHAIMH TEIUIOHOCUTENEH ma-
poBO3AyILIHAsA cMech — Bo3ayX. [Ipu 3Tom, yem GoJiblie MaccoBas JOJs Mapa B CMECH, TEM BbILIE
KO3(G(UIMEHT TEIUIO0TAauU OT Hee K MOBEPXHOCTU TEIJIOOOMEHHHUKA, U TEM BbIIIE 3KOHOMHUYECKAs
1e1ecoo0pa3HOCTh HCIOIb30BaTh B KaYeCTBE HArpeBaeMoro TeruioHocuTens Boxy. Kpome Toro,
MIPU TaKOW KOMOWHAIINK TETUIOHOCUTEJICH BO3MOYKHO MPUMEHEHHE B cxemax yTuinusanun BOP cme-
CUTENIbHBIX TEIUIOOOMEHHUKOB, KOTOPBIE OTJIMYAIOTCS MPOCTOTOM M3rOTOBJIEHUS M KOMIIAKTHO-
cThI0. JlaHHOE yTBEp)KIIEHHE SIBIISIETCSl CIPABEUIMBBIM Il KOMOWHAIIMH TETDIOHOCUTENICH JIIMO-
BbI€ I'a3bl — BOJIA.

OnHako MPaKTUYECKOE MCIOJIH30BAHUE TEIJIOTH OTPA0OTABIICH MAPOBO3IYITHON CMECH JIIsI
MIOI0TPEBa BOJIbl HE BCETa OKa3bIBACTCsI BO3MOKHBIM. ['opsuas BoJa B TaKOM: KOJIMYECTBE, B KOTO-
POM OHa MOKET ObITh MOJy4eHa, OKa3bIBaeTCa HE HyXHa. [[03TOMy BapHaHTbI UCIIOJIb30BAHUS TEIl-
J1a TapOBO3YIIHONW CMECH PEIIAIOT HE TOJIHKO HAa OCHOBE SIKOHOMUYECKON 11€71eC000pa3HOCTH, HO U
UCXOJsl U3 MPAKTUYECKUX HYK]l KOHKPETHOTO npeanpustus. [Ipy npumeHeHnn pekymnepaTopoB Jyis
yruinuzauuu BOP mapoBo3ayliHON cMecu MOBEPXHOCTh TEIUIOOOMEHA CO CTOPOHBI CMEcH 00s13a-
TEIBHO OpedpsieTcs Ui yBEIUYEHHsI MOBEPXHOCTU TEIIooOMeHa. B kauecTBe Temio00MEHHUKOB
[apOBO3IyIIHAS CMECh — BOJia MIMPOKO ucnoibiyercs kanopudepsl KOC, KOb, CTA u xp. Ilpu
3TOM OoOJiee MpeanouTUTENbHEE IPUMEHEHHE KaIOPU(EPOB C IIACTUHYATHIMU peOpaMu, KOTOpbIE
Jerko nojaarorcs ounctke. lllnpokoe nmpuMeHeHue Ui MOI0TpeBa BOJbI MAPOBO3AYILIHON CMECHIO
MOJIy4niIn 6apOOTaXKHbIE CMECUTEIIbHBIE AINapaThl, B KOTOPBIX CMECh OapOOTHUPYETCs] CKBO3b CIION
HarpeBaeMoil Bojibl. B HarpeBaeMyto BOJly MOMAJalOT MPUMECH, COJIEPKALUECs B TaPOBO3YIIIHON
cmecu. [Ins modydeHus ropsyeil BOJbI, yIOBJIETBOPSIOLIEH CAHUTApHBIM HOpMaM, MPUMEHSIOT
CXEMbl YTHJIM3AIMHU C MPOMEKYTOUHBIM TEIUIOHOCUTENEM. B 3TOM ciyyae cxema yTUIM3aluu Bbl-
[IIAIUT Tak: 6apOboTHpyemasi CMeCh — IPOMEXKYTOUHAs ropsyasi BoJa; MpoMeXyTouHasi ropsiyasi Bo-
na — ropsiaast Boga. Cxema yrunuzanuu BOP OyaeT uMers JOMOTHUTENBHBIA CMECUTEIBHBIN ara-
par.

B ciydae ucrnosib30BaHus TEMJIOTH OTPaOOTAaBIIEH MAPOBO3AYILIHON CMECH JJIsi HarpeBa BO3-
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JyXxa HIMPOKO UCHOJB3YIOTCSI pereHepaTUBHbIE TEIUIOOOMEHHBIE anlapaThl, a TAKXKE IJIACTHHYATHIE
TEII000MEHHUKH, KOTOPbIE UMEIOT [0 CPAaBHEHUIO C PEKylepaTopaMu JPYrux TUIIOB HAHOOJIBLIYIO
B €JMHUIIE 00bEMa NOBEPXHOCTh TEMIO0OMEHA.

J1ji U3roTOBJIEHUS TOBEPXHOCTH TEIUI00OOMEHA IJIACTUHYATOI0 peKylepaTopa UCHOJIb3YIOTCS
JIUCTBl U3 KOHCTPYKLMOHHOM CTaJld C KOPPO3UECTOMKHM HOKPBITHEM, HCIOIb3YIOTCS AIIOMUHUM,
CTEKJIa, MOJUMEPHBIE TUIEHKU U Ap. Marepuaisl. [loBepXxHOCTH TemiooOMeHa BBIIOJIHSAIOTCS I1JI0-
CKUMU WJIH TOQPUPOBAHHBIMHU.

Haubonpmieit tennoBoit 3¢dekTuBHOCTHIO NpU yTHIM3auuu BOP temnotsl napoBo3ayiiHoi
cMecH 00JIajaloT BpAaLAIOLIe pereHepaTUBHbIE TEIUIOOOMEHHUKU U MPOCThIE, JACIIEBbIE KOHTAKT-
HbI€ TEIJIOOOMEHHUKH, B KOTOPBIX MPOIECCHl TEIIOMacco0OMeHa MPOTEKAIOT IIPU COMPUKOCHOBE-
HHUU ABYX TEIUIOHOCHUTENEH.

OpnHaKo HE0OX0IMMO OTMETHUTb, YTO NEPCIEKTUBHBIM HApPaBIE€HUEM B 3KOHOMUH TOIUIMBHO-
SHEPreTUYECKUX PECYpCOB B CYLIMIIBHBIX YCTAaHOBKAX sIBiIsieTcsd He yrunusauus BOP napoBo3ayi-
HOM CMecH B Pa3jIMuHBIX YCTAaHOBKAX, @ COKpAaIIEeHUE MOTEPh TEIIa, 3a CUET IPUMEHEHHUS PELIUPKY-
JSUUY WK MHOTOKPAaTHOTO MCIOJIb30BaHUS CYIIMIIBHOTO areHTa ¢ OCYIIKOM €ro B ClIelUalbHbIX
anmnaparax.

8.1.3. Onpenesienne Bbixoga BOP u 3xoHOMHUS TONJIMBA 32 cYeT UX MCMOJIH30BAHUS

[Ton BeIxomoM BOP moHMMAarOT KOJMYECTBO BTOPUUYHBIX IHEPrOPECYPCOB, KOTOpPhIE 00pasy-
I0TCsI B arperate — ucrounnke BOP.

VY nensHbIN BhIxo BOP paccunThiBacTcs Wi B eAMHUIY BpeMeHH (4) paboThl arperara Win
Ha €IMHUILLY IPOAYKIMH. Y IeNbHbIN BbIX0 Juid roptounx BOP onpenensiercst popmysnoit

a5, = G, XQf » (Jlh). 85)

s TermoBeix BOP

T

qyd = GGblx xC (tl - tO)’ (KH)K/LI) (86)
st BOP u30bITOYHOTO MaBIICHHS
Oy = G M (Tl (87)

3nech — Gy 9ACOBOE KOJHMYECTBO SHEPTOHOCHUTENS B BUAC TBEPIbIX, KUIAKHX HIU Ta3000-
pasHbIX nmpoaykroB (krfu) mwim (M7/a); C — TemoeMKocTs dHepronocutens (kK/KT rpaj. wim
kJlx/M° rp); | — paGoTa m30smTpONHOrO pacimperns (kJPK/KT); t1, # to — TeMIIEpaTypa SHEProHOCH-
TeJs Ha BXOJE B TEIUIOOOMEHHUK — YTHIIM3AaTOP U TEMIIEpaTypa OKpYKaroIel cpeibl.

OO6uuit 00bem Boixos1a BOP

erlx = qT )t )M ' (FIbK)

rie M — BbIXOJ] SHEPrOHOCHTEIIS 33 paccMarpuBaemblil mepuon (mecsil, rox), (I'Jx); t — uucio ya-
COB paboThI yCTAaHOBKU — McToYHUKA BOP; Qr — ynenbHbIi Boixox BOP, (kJx/kr).

OObIYHO ompenensoT rooBoi Bbixoq BOP. OaHako TOMBKO 4acTh SHEPrUM U3 OOIIETO BbI-
X0J1a MOXET OBbITh M0JIE3HO UCIOJIb30BaHA.

Jliig olleHKH peanbHOro noreHuuana BOP, BO3MOXHOTO K HCIOJIB30BAHUIO, PACCUUTHIBAETCS
BO3MOXHasi BIpaboTKa sHepruu 3a cuer BOP. PaznuuaioT BO3MOXHYIO, IUIAHUPYEMYIO SKOHOMMU-
YeCKH 11e51eco00pa3Hyo U (akTuyeckyro BeipadoTky BOP.

Bo3moxnas BeipaboTka BOP — 370 MakcumanbHOE KOJIMYECTBO TEIUIOTHI, 3JIEKTPOIHEPTUU
WM MEXaHUYECKOU paboThl, KOTOPOE MOKHO MOJYYUTh MPAKTUUYECKHU 3a c4eT JaHHoro Buaa BOP, c
Y4E€TOM PEKHMMOB paboThI arperara — ucrouyHuka BOP u yrunmzanmnonnoit yctaHoBku. Daktuue-
CKasi BRIpabOTKa — JEHCTBUTENILHO MOTY4YEeHHAs YHEprus 3a oT4eTHbId nepuol. Koadduunent Boi-
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paboTKK UM UCHOJIb30BaHus 3a cueT BOP oTHomenue gaktuuyeckoit BOP k Bo3MoxkHOI BbIpaboT-
Ke

s =0
ng3’

Hcnonb3oBanue BOP cTaBuT KoHEeuHO 3aaueil TOCTHKEHUE SKOHOMUHU TIEPBUYHOTO TOILIH-
Ba U COKpAILEHHE 3aTpaT Ha NpUoOpeTeHNe TOIIMBA.
[Ipu ucnonb3oBanuu TerioBbix BOP sxoHOMUS TOIUIMBA Opeensiercs

05342 Q%6 = 05342

3am 3am

DB = Q, (T.y.1.) (8.8)

riae 0,0342 —xoaddurment sxBuBanenTHoro nepesoaa 1 I'/x B T.y.T.; Qy — dakTHueckoe ucmosns-
3oBanue TemioBeix BOP (I'Jx/rox); h,,, — KI1J] 3aMeriaemoii sHEpreTHYECKON YCTAHOBKH, C ITOKa-
3aTeNIIMU KOTOPOM CpaBHUBAETCS 3(PGEKTUBHOCTh YTUIU3AIMOHHOW YCTAaHOBKHM PabOTHI TEIUIO-
SHepreTHYecKoro arperara — ucroynuka BOP. Kak npaBuio, B kauecTBe 3ameriaeMoil yCTaHOBKU
paccMarpuBaeTcsl IPOMbIILUIEHHAs: KoTesnbHas Wik TOLL.

Korppuuuenm ucnonp3oganua ¢pipadomku S 3aBUCUT OT HECOBIMAJICHUS PEKUMOB padOTHI
YTWJIN3aLIMOHHOM YCTaHOBKH M TEIUIOPHEPreTUUECKOro arperata — uCTouHukoB BOP, koTopsie om-
PEeNCIIOTCS TOTPEOUTENIEM TETHIOTHI.

[Ipu ucnonb3oBanuu temnoBslx BOP npeanpusatusMu, KoTopble CHa0XarOTCsl TEIUIOM II€H-
TpasinzoBaHo ot TOL| sxoHOMus TomuBa 3a cuer BOP omnpexnensercs ¢ yuerom yBeauMueHuUs pac-
xo1a TorumBa Ha TOL]

€0,0342 Y
DB=Q,& - 5,,(6, - 6,)40°q, (8.9)
e Nmy 9]
rae hronq — KIIJ xoremsnoit TOLI, 9,0— ynmempHas BeIpaboTka amexTposHeprun Ha TOL|

(xBt-u/T'[Ix); 6x — ynenpHbII pacxoj TOILIMBA HAa BBIPAOOTKY JIEKTPOIHEPTHH IO TEIUIo(UKaIm-
OHHOMY LMKy, TPaMM yCJIOBHOTO TorwinBa Ha 1 kBT/4; 6, — yaeIbHbII pacXo/l TOIIMBA HA BhIpa-
00TKY 3JIeKTpodHeprun Ha 3ameraemoit TOL], rpamm ycioBHoro Tomausa Ha 1 kBt/4.

[Ipu ucnonp3zoBanuu roprounx BOP skoHOMUS TOITMBa onpeaesnsercs mo Gopmyse

h
B =0.0342 Q, — nyr (8.10)

2

r
rne Qp — dakrmueckne roproune BOP (I'Ix/rox), h, ha — KIT/] TOMIMBOKCIIONB3YIOMETrO arpe-
rara rnpu pabore Ha roprounx BOP u KII/ Toro xe arperara npu paboTe Ha IEpBUYHOM TOIUIMBE.

Otnomenune hi/hy — 3aBUCHT OT pu3MUECKUX CBOUCTB roprounx BOP. Jlns BeIcOKOKaIOpHii-
HBIX Toptounx BOP 310 oTHOIIEHNE paBHO €TUHUIIE.

8.1.4. Dxonomuyeckasi 3¢p(PeKTHBHOCTh HCNOJIb30BAHUS BTOPHYHBIX JHEPreTHYECKHX
pecypcoB

Hanpasnenue ucnonbszoBanuss BOP 3aBucHUT OT BeNMUYUHBI, CTPYKTYPBl U peXUMa SHEPromo-
TpeOIeHUs IPEeIIPUITHS, a TAKXKE OT BUJIA, TapaMeTPOB U KoJinyecTBa oOpasyromuxcst BOP. B ka-
KJOM KOHKPETHOM cCllyyae HalpaslieHue ucnoJib3oBanus BOP npousBoaurcs Ha ocHOBe pa3paldoT-
KU ONTUMAJILHOTO TOIUIMBHO-3HEPIE€TUYECKOro OajaHca MPeArpHUsITHs ¢ y4ETOM JAOCTHUKEHUS MaK-
CUMaJIbHOM SKOHOMMYECKON 3(PPEKTUBHOCTH MPU MUHUMAJIbHBIX KallUTalIbHBIX 3aTpaTax Ha yTHU-
nu3anuio BOP.

126



HeoOxonumble nannbie i pacueTa Bbixojga BOP, oO6pa3zyembix nmpu paboTe TEIIO3HEPreTH-
YEeCKUX arperaTros, MOJIy4yaloT Ha OCHOBE TEXHHYECKUX MAacOpPTOB 00OPYIOBAaHUS WM IO PE3YIlb-
TaTaM OaJlaHCOBBIX U HAJIQJ0YHBIX UCIBITAHUN YCTaHOBOK — HCcTOUHUKOB BOP. Brixon BOP ot ye-
TaHOBOK 3aBUCHUT TaKXe OT psijia (PaKTOPOB TEXHOJIOIMYECKOI0 XapakTepa, MoAToMy rpaduk BbIXO-
na BOP o4eHb yacTo MOXKET UMETh 3HAUYUTEIbHYI0 HEPAaBHOMEPHOCTb.

B pacuerax 00ObIYHO KCIIOJIB3YIOT BO3MOXKHYIO BbIpaOoTKy BOP B yTunmzannoHHON ycTaHOB-
K€ JUIsl YCTAaHOBUBILIETOCS TEXHOJIOTMYECKOTO PEKUMa.

Bosmorxnas BeipadoTka BOP B yrriM3anmoHHO# ycTaHOBKE onpeessieTcs o Gpopmyiie

QBBP = Giif x >(t1 - tz) X )hym * o+ (KIDK), (8.11)

rae Qgsp — KOIMYECTBO TEIUIOTHI, MONY4EHHON B YTHIN3alUMOHHOM ycranoske (kJ[x); G2 — ppI-

6blX.

xo1 BOP (kr/4); ¢ — TemioeMKoCTh TEIIOHOCHUTEIIS Ha BBIXOJIE M3 TEIUIOTEXHOJIOTUYECKOTO arpera-
ta — ucrounnka BOP (kJx/kr-rpan); t1 — TemnepaTypa Ha BXOJe M BBIXOJE {p U3 yTHIN3aIMOHHON
YCTaHOBKH; D — KO3 PUIMEHT, yYUTHIBAIOUIMI HECOOTBETCTBUE PEXKKMMAa M YUCIA YaCOB PabOTHI
YTWIN3AIMOHHON YCTAHOBKM M TEXHOJOIMYEeCKOro obopynoBaHus - ucrounuka BOP (b = 0,8-
0,95); hy, - K.IL.JI. yrum3zaunonHoit ycranosku (h,,= 0,75-0,96); ty — neiicTBuTEIEHOE BpeMs HC-
noJjib3oBanus BOP (u).

[Tpu pa3paboTke MEPONPHATHIA 1O MOBHIICHUIO () (HEKTUBHOCTH HCIIOJIE30BAHHS TOIUTHBHO-
sHepreTudeckux pecypcos (TOP) miu BeIOOpe BapuaHTOB Mcnojb3oBanus BOP HeoOxoaumo omnpe-
JETNATh PUBEICHHBIC 3aTpaThl. [I[pUBEeIeHHBIE TOIOBBIE 3aTPATHI OMPEIEIISIOTCS 110 YPaBHEHUIO

5= KEir+ Coe, (8.12)

rJie 3 — FOJIOBbIC MPHUBEJCHHBIC 3aTpathl (y.e.); £, — HOpMATUBHBIA KOAPMUIIMEHT CPaBHUTEIHHOM
s dexTuBHOCTH Kanutanosioxkenuit (E,= 0,15); K — kanuranoBiaoxerus (y.e.); Cox — TOJIOBBIC
IKCILUTyaTallHOHHbBIC pacXo sl (y.e.).

OkoHomHueckas 3(PpPeKTUBHOCTh HCMOIb30BaHUS BOP unu Meponpusituil CBA3aHHBIX C MO-
JiepHU3alnued 000pyIoBaHUs ONpeAeNsseTcs MUHUMYMOM TIPUBEJCHHBIX TOJOBBIX 3aTpaT MpH BbI-
00pe TOro WM MHOTO BapuaHTa IPHU YCIOBUU UX CONOCTABUMOCTH.

3a HanOoJyiee SKOHOMHUYECKU BBITOJHBIN MPUHUMAIOT BapUaHT, COOTBETCTBYIOLUIUN MUHUMYMY
MIPUBEACHHBIX T'OJIOBBIX 3aTpaT. B COOTBETCTBUU € 3TUM MpU pacyeTe SKOHOMUYECKOU 3 (PeKTHB-
HOCTH UCHOJb30BaHusi BOP yunThIBaeTCS SKOHOMMS TEKYLIUX H3JEp’KeK Ha TorumBo. [Ipu stom
CPaBHMBAIOT JIBA BApHaHTa SHEProcHadKeHus (TerI0CHAOKECHUS):

1. OGecneuenue noTpeOUTENS SHEPTUEH C YUETOM UCMOab30BaHusi BOP;
2. ObecnedeHne MOTPEOUTENS YHEPTHEH B TEX ke 00bemax 0e3 ucrmosp3oBaHus BOP.

BapuaHTBI TOJDKHBI CPAaBHUBATHCS B OJMHAKOBBIX YCIOBHAX MO 00BEMY M PEXKHUMY IOJAYH
SHEPruy NOTPEOUTENIO, IPU OJJMHAKOBBIX M0 TEXHUUYECKOMY COBEPIICHCTBY TEILIOBBIX CXEM U 000-
PYIOBaHUS, 110 HA/IEKHOCTH YHEPrOCHAOKEHHUS.

Ecnu Boixon BOP mo3Bosisier oOecneunTh MPOU3BOACTBO IHEPIHMHM B KOJIMYECTBE , IPEBBI-
HIaloIleM MOTPEOHOCTU AAHHOTO MPEANPUATHS, TO B PacyeTe SKOHOMHYECKOH 3(PPEeKTUBHOCTU
ClIelyeT UCXOAUTh M3 HEOOXOAMMOCTH Hcroib3oBaHus BOP B mosiHoM oObeMe 3a cyeT 3HEpro-
cHaOXeHUs IPpYroro OJU3JIEKALIEro MPOMBIIIJIEHHOTO NpeanpuaTus. B nmpuBeneHHbIX 3aTpaTax 1o
BAapUaHTY C UcIoIb30BaHuEM BOP yunThIBaroTCs 3aTpaThl Ha COOPYKEHUE U IKCIUTYaTallUI0 YTHIIH-
3allMOHHOM YCTAHOBKH.

OxkoHomuueckui 3¢ ekt oT ucnonb3oBanuss BOP paccunThiBaeTcsl Kak pa3HOCTh MPUBEICH-
HBIX TOJIOBBIX 3aTPAT MO CPaBHUBAEMBIM BapHAHTaM:

DO = Cgkycm - Coxe + Ey ( K6_ym_ - Kym_ ), (y.e./ron). (8.13)
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Hcnonb3oBanue BOP sxoHOMUYECKH OIpaBAaHO B TOM Ciydae, €Clid BeIUYrHa SkoHoMuu DO
MMeeT NOJIOKUTENbHBIN 3HaK. MHaekcs! “0.ym.” u "ym.” 0003Ha4ar0T BapHaHThl YHEPrOCHAOXKEHUS
0e3 yruim3anuu u ¢ yruiusanueit BOP.

dopmyiy MOXKHO 3aIucaTh B CIEAYIOUIEM BUJIE:

DO = B oy >Cm0n +DC + EH (Kym, B K6.ym, ) , (y.e.lron), (8.19)

rje B, — KOHOMHSI YCJIOBHOTO TOIUTMBA MPH Kcmoib3oBanuu BOP (T.y.1./rox);
Ciion — 3aMBIKAIOIINE 3aTPAThl HA AMHUILY COKOHOMIICHHOTO TorukBa (y.e./ T.y.T.); DC — pa3HocTth
IKCIJTyaTal[MOHHBIX 3aTpaT B CPABHMBACMbIX BapHaHTax 0e3 ydera 3aTpar Ha TOIUIMBO. Bemnuuna
DC y4uThIBacT U3MEHEHHUE 3aTPaT Ha BOAY, JICKTPOIHEPTUIO, TEKYIIUN PEMOHT U T.II.
3aMbIKalOLIKE 3aTPaThl HA TOIUTUBO (IPUPOIHBIH ra3, Ma3yT) MOxHO npuHuMath 10 100 y.e.

Pacuer sxoHOMHYeCcKO# A(DPEKTUBHOCTH KANMUTATIOBIOKEHUNA B dHEprocOeperaroimue Mepo-
NPUATHS OLIEHUBAIOTCSI CPOKOM OKYIAeMOCTH KalUTAIBHBIX 3aTPaT M0 3aBHCUMOCTH

T = K 8.15
Do -C,. (619

9KC

riae K — tpedyemblit 00beM KalMTaIOBIOKCHUH B MEPOTIPUSTHS 110 UCTOIb30Banuio BOP (y.e.); DO
— rojioBasi 3KOHOMUS, JIOCTUraeMasi B-pe3ysibTaTe MEPONpPUATUN N0 UCHOab30BaHu0 BOP nnu mo-
JepHU3AaLUUA 000PYA0BAHHUS.

Bo3MoskHas 5KOHOMUS YCIIOBHOTO TOILUIMBA OT yTrin3auuu BOP onpenensercs

aQ
- = — , (xr/rom), (8.16)
QH yen

rae yen = 29300 (x/Ix/Kr) - TennoTa Cropanus yCJI0BHOTO TOIJIUBA.

DkoHoMHUYecKUH 3¢ (eKT 3a cyeT sHeprocOeperaruux MEPONIPUATHI pu yrunuzauuu BOP
OTIpENeIsIeTCS

DO = B, XI .. . . (ye) (8.17)

r7i€ Lfycrm. —1ieHa 1 TOHHBI YCIOBHOTO TOILIMBA.
IIpu pacuere pacxojia yCIIOBHOTO TOIUIMBA Ha BBIPAOOTKY TeIlJIa B 3aMELIa€MOM YCTaHOBKE
(mpompbinuieHHas kotenbHast, TOLL), pacxoa yCIIOBHOTO TOILJIMBA OMPEACIISIETCS

[e]
BBSP — a QBSP
e~ 59300 sh oh (rfron).

(8:18)

riae h, — K.IL. teroeix cereit (h. =0,8-0,96); hk — K.IT.JI. korensroit (hk = 0,75-0,9).
Bo3MorxkHas BeIpaOOTKa 3JEKTPOIHEPTUU B YTHIM3AIMOHHOM TypOOTE€HEpaTope 3a CUET HC-
nosbp30Banus BOP B Buie n30bITOUHOTO JaBJICHUS Mapa onpeaensercs GopmMynoi

W = Dll;ap >4ad. ! 0 >hOi >hM >h2 1 (KBT'LI/FOH)! (819)
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D 59P .
rae U, — cekyHaHbIN pacxoi mapa Ha Typouny (kr/c); |, — pabota aqumabaTHOTO pacHIMPEHHS

napa B Typoune (k/x/kr); tq — qelcTBUTENBHBINA (OHI BpeMEHHU paboThl arperata-ucrounuka BOP
(4); hoi — BHyTpennuit orHocutenbhbiid K.IT.J1. TypOunst; h,, — mexannueckuii K.IT.J]. TypOunsr; h,
— K.IL. . anekrporeneparopa. Ilpu BeipaboTke anexktposneprur Ha KOC wnn TOL ynenbHblit pac-
XOJI YCIIOBHOTO TOIUIUBA 8y.; =0,36-0,38 kr/kBt-4. OnHol N3 BakHEHWIINX 3a1a4 COBEPILICHCTBOBA-
HUSI TETUIOTEXHUYECKMX MPOIIECCOB SIBJIIETCS BO3MOXKHO 00Jiee TIOJIHOE BhIsBIICHHE pe3epBoB BOP,
U 9KOHOMHYECKH, & TAKKe 3KOJOTHYECKH OOOCHOBAHHOE HMX IMOJHOE MCIOJb30BAaHHE JUIS IEIeiH
npou3BoacTBa. JkoHOMUsT TOP npu ncnonp3oBannu pesepBoB BOP moxer cocraBnsats 25-30% ot
MEPBUYHBIX SHEPTOPECYPCOB.

B ciydae ucronb30BaHus BOJSHOTO IMapa OT YTHIM3AIUOHHON YCTAaHOBKU BBIPAOOTKA JJICK-
TPOSHEPruu

w2 DE" (- i)h, oh
3600

~ | (kBr-ufrox), (8.20)

BOP . L
rme D~ - ronoBoii pacxox mapa Ha BBIPaGOTKY 3JIEKTPOIHEPTHH. THIC.T. B TO, i1 ¥ ip — SH-

TaJIBIIHSI [Tapa Ha BXOJIE W BBIXOJIC U3 MapoBoil TypOuHbI (kIK/KT), onpeaenseTcs no i-Z tuarpamme
BOJISTHOTO Tapa.
[Tpu cuI0BOM HaNpaBJICHUH UCIIOIBb30BaHUsI BOP sKOHOMUS TOIUTMBA ONpeiensieTcst

By = 6,,'W, (1.y.1./T0N), (8.21)

/1€ 8,;, — YIEIbHBIA PacXo] TOIUIMBA Ha BBINPAOOTKY 3JIEKTPOIHEPTUU B SHEPreTUUECKOU CHUCTEME
WIM Ha 3aMeIlaeMoil yCTaHOBKE, C MOKa3aTeJaeMs MU KOTOpoi cpaBHUBaeTcs 3(h(EeKTUBHOCTH HC-
nosib3oBanusi BOP, rpamm ycioBHoro TorvBa Ha 1 kBr-u.

OxkoHomuueckuii 3¢ ekt oT ucnosibzoBanus BOP Moxer onpenensatbes pazHULed B TOJI0BBIX
MIPUBEACHHBIX 3aTpaTax 3a CYeT COKOHOMJIEHHOW NPH YTUIN3ALUU SHEPTUU

Dy = DD - E, K, (v.e), (8.22)

rae DO — croumocTh sHeprum, CAKOHOMIIEHHOH B mpoliecce yrriuzauuu BOP;
CTouMOCTh COKOHOMJICHHON YHEPIHMH HAaXOIUTCS U3 BbIPAXKEHUS

DO = 3600 - DQBBP . to'3y(), (y.e.), (823)

3neck: DQgop — oHEprust, moydeHHas 3a cuet yrmwimsanuu BOP (kBt); oy — ynensHas crou-
MOCTb PHEPIruH, MOJIYUCHHOW B YTHJIM3AIIMOHHOM armnapare. CTOMMOCTh €AMHUIBI YJHEPTHUH 34 CUET
yrunuzauuu BOP onpezaensercst mo CTOUMOCTH COKOHOMJIEHHOTO YCJIOBHOTO TOILUTHBA

DQ
— BOP
DB ., = QF  +] , (xr/c), (8.24)
H.ycl . 6b10 .
TJI€ lgus. — DHTAIBIHNSA BBIOpAchIBAEMOro B arMocdepy TEIIOHOCHTENsS 3a yTuiauzatopom BOP,

(xIx/kr).

I'omoBast cTOMMOCTE COKOHOMJICHHOTO YCJIOBHOT'O TOILIIMBA

24 = 3600 xDB,, ®, X ,(ye), (8.25)

mon .

rie [/ —uena 1 tounsl yenoBHoro tomiusa ([/=95y.e.).
VY aenpHas CTOMMOCTb HEPTUH, OJYYEHHOH 3a cyeT yrunuzauuu BOP

129



9)/0/1.

—_ mon .

V% .~ W , (v.e./xJIx), (8.26)

BOP

. DQ 200 o
3neck: pop ompenensiercs B (kk) 3a pacdeTHbIN Meproa pabOThl YTHIM3AIUOHHOTO
0060pyn0oBaHUSA

DQ;», = DQ x3600 % , , (xx/ron), (8.27)

Hcnonb3oBanue BOP sBisiercs 3KOHOMUYECKH 11€71€CO00Pa3HBIM MIPH MOJIOKUTEIHHOM 3HA-
yeHHU paszHocTu (3,,> 0) B popmyie (1.22) u cpoke oKymaeMoCTH Kanutanosioxenuit 7€ 3—4 ro-
na.

IIpumep pacyera 3xoHOMUYeCKOi 3P PeKkTHBHOCTH OT McNO/Ib30BaHus BOP.

Hcxoanble JaHHDbIE A5 YKOHOMHUYECKOI0 pacuera:

1. TEIIOTa, MOMYYeHHAs B YTUIIM3AIMOHHON YCTAaHOBKE
DQ;,» = 500 xBrT;

2. TIEeWCTBUTENBHBINA (POHI BpeMEHH PadOThl YTHIIM3AIIMOHHOTO 00opynoBanus t, - 6000
,

3. 1ieHa 1 ToHHBI ycloBHOTO ToILIMBa [] = 95 y.¢.,

4. KaIlMTAIOBJIOKEHHS B YTHIIN3AIMOHHOE 000pyI0BaHHE
K=40000y.e.;

5. IKCIUTyaTarmoHubie pacxoasl C,..= 5000 y.e.

Pemenne:

DKOHOMMUS YCIIOBHOTO TOILJIMBA 3a CUET yTuin3anuu BOP

DQ 500
DB =—=8F = =0,017
yer. QP 29300 ) (KF/C)

H.YCIL.

I'omoBast cTOMMOCTE COKOHOMJICHHOTO TOILTMBA

92 =360050B,,, >t , XI{ =3600>0017>6000x10 ° X095 = 34884 (y.c.).

mon.

VY aenpHas CTOUMOCTb HEPTUH, BEIPAOOTaHHON B YTUIIN3aLIMOHHON YCTaHOBKE

277 34884 i
= =0,32340"° , (v.e./x]J1x), (8.28)

3 p—
DR, 10840°

rre DQ:%, = DQ 3600t , = 500 x3600 6000 = 108 XL.0° , (x/lx/ron)

CTouMOCTh COKOHOMJICHHOW SHEPT U
D3=3600 DQgopt 9-9y0 =3600-6000-0,3238-10°=34884, (y.c.) (8.29)
DOxoHomuueckuit 3¢dekt oT ucnonbzoBaHuss BOP

9y = DI - E,-K = 34884-0,15-40000 = 28884, (y.c.). (8.30)
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Cpoxk OKymaeMOCTH KaluTAJIOBJIOKEHUM B yTHiH3anuo BOP

K 40000
= = =134 (rona).
DO- C,, 34884 - 5000

(8.31)

Hcnons3oBanne BOP sBisiercs menecooOpasHeM Tak Kak BennunHa (0,,>0) mosoxurenpHa
1 KalTUTAJIOBJIOKCHUA OKYITAOTCA 3a JOCTATOYHO KOpOTKI/II\/II Iepuroa.

8.2. Yrusmszauus BOP

8.2.1. Ten1000MeHHBIE ANNMAPATHI [JIsl YTHIN3ANNH BTOPHYHBIX YJHEPTOPECYPCOB

Hamnbonpiiee pacnpocrpanenue npu yruwinzauuu BOP mosyumnu pexynepaTUBHBIE TEIIO-
OOMEHHUKH C MOBEPXHOCTHIO TEIJIOOOMEHA, BBINOJIHEHHON M3 TpyO. B Takux TemnooOMeHHMKax
BO3MOXHBI 3HAUUTEIIbHBIC Epenabl TaBJICHUS MEX1y TEIUIOHOCUTENs MU 0e3 Aepopmanuii u pas-
pyLIEHUI MOBEpXHOCTEN TerooOMeHa. PexynepaTuBHbIE KOXKYXOTpYOHbIE TEIIIOOOMEHHBIE ara-
paThl MOTYT paboTaTh C JIFO0O KOMOMHAIIMEN TETIIOHOCUTENEH  KUIKOCTh — KHUIKOCTh, T'a3 — KHU/I-
KOCTb, Ta3 — ra3. O0umM it BceX KOXKYXOTPYOHBIX TEINIOOOMEHHUKOB SBJISETCS HAJIM4YUE OO0JIb-
IoTo yuciaa Tpyo (TpyOHOTO mMydka), KOHIIBI KOTOPBIX 'EPMETHYHO YKPEIUICHbI B OTBEPCTHUSIX JI0-
COK, M HaJTMuue 00I11ero Koxyxa (kopiyca), 0XBaThIBAIOIIET0 TPYOHBIH MMy4OK.

B npoMBbIIIIEHHBIX KOKYXQTPYOHBIX TEIJI000OMEHHHUKAX UCIOJB3YIOTCS TPYObl C BHYTPEHHUM
He MeHee 12 u He 6ostee 38 MM. OrpaHHUEHUS CBSI3aHBI C BO3MOKHOCTBIO OUYMCTKH BHYTPEHHEH T10-
BEPXHOCTH TPYO, U CHUYKEHUEM Y/EJIBbHOM MOBEPXHOCTH TEIJIO0OMEHA.

Bo3moskHas jymmHa TpyOHOTO Tydka MoxeT coctaBisite 0,9, 6 M, Tommuaa creHok Tpy6 0,5—
2,5 MM.

B cBs3u ¢ TeM, uTO Temmeparyphl I'PEIOLEro U HarpeBaeMoro TEIJIOHOCUTENEH pa3inyHBbI,
Pa3IMYHBIMU SIBJISIFOTCSI TEMIIEpaTypa Kopiyca W TpyOOK B TpyOHOM MydYKe M 10 3TOH NpUYUHE
BO3HUKAIOT pa3jIMuHble TeMIEpaTypHble YUIMHEHUs. {7 CHUKEHHUS BO3HUKAIOIIMUX B TPYOHBIX
JOCKaxX HaNpsyKEHUHN B TEIUIOOOMEHHUKAX MPUMEHSOT pa3iMyHble METO/Ibl KOMIIEHCAIIMH TeMIIepa-
TYpHBIX Je(hOopMaluii: JTUH30BbIE KOMIIEHCATOPHI, CaJbHUKOBBIE YIUIOTHUTEIH, IJIaBalOIINe Kame-
pb1, U-00pa3ubie TpyOs! 1 j1p. [1o TexHOIOrHUeCKUM MpUYHUHaM TpyObl B TPYOHOM IydKe KOXKYXOT-
pyOHOrO TEMI00OMEHHUKA HE MOTYT ObITh PACIONOKEHbl OJM3KO OJHA OT JPYroi, Mo3ToMy ILIO-
[a1b MPOXOJHOTO CEYCHHSI MEKTPYOHOTO TIPOCTpaHCTBa B 2,5—3 pa3a Ooubie, yem TpyoHOTO. Co-
OTBETCTBEHHO B MEXTPYOHOM MPOCTPAHCTBE 0OJiee HU3KUE CKOPOCTH JIBUKEHUS TEIIOHOCUTENS U
MHTEHCUBHOCTD TeriooOMeHa. C 1eJbI0 MOBBILIEHUS HHTEHCUBHOCTH TEIJIO0OMEHA CKOPOCTH Tell-
JIOHOCUTENIEH YBEIMYMBAIOT MYTEM YCTAaHOBKHU IIONEPEUHBIX MEPEropojioK B MEXTPYOHOM Ipo-
CTPaHCTBE U OpraHuU3aled MHOTOXOJA0BOTO JABUKEHUS TEIIOHOCUTEIS B MTOJOCTH TPYO.

TennoHocutesny, crocoOHbIE 3arpsi3HATH NOBEPXHOCTHU TEMJIOOOMEHA, HAMIPABJISIIOT B MOJIOCTU
TpyO TpyOHOTO Iy4Ka, TaK KaKk B MEKTPYOHOM IIPOCTPAHCTBE MEXAHUYECKAsi OUNCTKAa HEBO3MOKHA.

CeKlMOHHBIE TEINIOOOMEHHUKHU COCTOSIT U3 MOCIEI0BATEIbHO COETMHEHHBIX CEKUUN, KaXKaas
U3 KOTOPBIX SIBIISIETCS KOXKYXOTPYOHBIM TEIJIOOOMEHHUKOM C HEOOJIBIIUM KOJIMYECTBOM TpyO B
My4Ke U MPEACTABISAIOT cO00M MHOTOXOIOBOM ammapar ¢ HauboJiee BBITOIHON CXEMOW JABUKCHUS
TEIUIOHOCHUTEIIEH — MPOTUBOTOUHOM. CEeKITMOHHBIE TETNIO0OOMEHHUKHU d(PPEKTUBHBI, KOTIa TeTJIOHO-
CUTENIN JBUXKYTCS C COU3MEPUMBIMU CKOPOCTSIMH U 0€3 U3MEHEHUS arperaTHOro COCTOSIHUS TEIJI0-
HOCHTEJIS.

B cBs13u ¢ 0TCYTCTBHEM NEPETOPOIOK XapaKTEPHO HU3KOE THPABINYECKOE COIPOTUBIICHUE U
MEHbIIasi CTENEeHb 3arps3HEHUs MEXTPYOHOro mpocTtpaHcTBa. [loBepxXHOCTH TEmI000MeHa OJHOM
cekuuu cocrasiseT 0,75-30 M2, a gucio Tpyo ot 4 no 140.

OcHOBOH TEMJI00OMEHHUKOB THUIA Tpyba B TpyOe SIBISIFOTCS JBE COOCHO PACIOJIOKEHHbIE
TpYyOBI, B KOJIBLIEBOM 3a30p€ KOTOPBIX JIBUXKYTCS TeruioHocuTenu. Kak mpaBuiio, Ternio0OMEHHUKH
ATOTO THIA COCTOST M3 Pslia MOCICIOBATEIBHO COCIMHEHHBIX KOJICHAMH («KajadyaMu») CEKIHi.
Heo6xomumbie CKOpPOCTH ABUKEHHUS TEIUIOHOCUTENEH O0ECIeYrBalOTCs BHIOOPOM COOTBETCTBYIO-
IIUX UaMETPOB BHYTPEHHEW U HapyxHOU TpyO. [IpeumyiiecTBOM Takux TEIIIOOOMEHHUKOB SIBJIS-

131



€TCsl IPOCTOTA U3rOTOBJIEHHUS, BO3MOXHOCTb paOOThl IIPU BBICOKUX IEepernajax JaBICHUHN TErIOHO-
cuTenel, BbIcokue KoahduuueHTs! TermnooTaaun. Henocratku — BbICOKasi METAJUIOEMKOCTh, HU3Kas
KOMITaKTHOCTb, CJIOKHOCTh MEXaHUYECKOI OYMCTKH KOJIBLIEBOTO 3a30pa MEXIy TpyOaMu.

[TorpyxHble 3MEEBUKOBbIE TEIIJIO0OMEHHUKH COCTOST U3 IJIOCKUX MJIM BUTBIX 3MEEBUKOB, I10-
I'PY’KEHHBIX B €MKOCTb C HArpeBaeMo KUIKOCThIO. Takue TeriooOMEHHUKH IUPOKO MPUMEHSIOT-
Csl B Pa3JIMYHBIX OTPAC/IAX IMPOMBIIUIEHHOCTH, B TOM 4HuCle B cxeMmax yruiuzauuu BOP. Harpes
MO>KET OCYIIECTBIIATHCA 3@ CUET KOHJEHCALUU Mapa B TpyOax, wiu ropsiuert Bogoil. OCHOBHOE Ipe-
MMYILIECTBO TAKUX TEIVIOOOMEHHUKOB MPOCTOTa KOHCTPYKLUHU, HEAOCTATKU — HU3Kas MHTEHCHB-
HOCTb TEIUI0O0OOMEHA, Ul MOBBIIIEHUS KOTOPOH MPHOEraroT K yCTaHOBKE PA3JIMYHBIX MEIIAIOK B
€MKOCTH C HarpeBaeMou )KUIKOCTHIO.

[upokoe npuMeHeHHe MOIYYUIN TEIIOOOMEHHUKH U3 OpeOpEeHHBIX TPYO JUIsl yBEIUYEHUS
MOBEPXHOCTHU TEIMJIO0OMEHA CO CTOPOHBI MaJbIX 3HAaUeHUN K03 uunenrta reroornaun. Takue Te-
IUI00OMEHHUKHU (Kalopu(epbl) UCIOIb3YIOTCS B CYLIMIbHBIX YCTAHOBKAX Ul HArPEBaHUs BO3/IyXa
u npu yrumzauuu BOP ot napoBo3aymHoi cMecu. BaxkHbIM ycinoBueM paOOThl TaKUX TEIMI000-
MEHHUKOM SIBJISICTCS] pallMOHAJILHOE PACcIOJIOKEHUe pedep, a TAKKe UX IJIOTHBIA KOHTAKT C TPYOOi.
Konctpykiuu pebep Tpyd pazHOOOpa3HbI U CBS3aHBI ¢ TEXHOJIOTHEHN UX n3rotoBieHus. Koadduu-
entol opedpenust (Fo/F1)=Yy mis kanopudepos, mpuMEHsIEMbIX B CHCTEMaX HarpeBa Bo3ayxay » 3—
4, a nns TETIII00OMEHHBIX alapaToB XOJIOAMIBHON TexHukn Yy » 8-12. Pebpa, Kak mpaBuIIO, BbI-
MOJIHAIOTCS U3 MaTEPHAJIOB ¢ OO0JIbIIEH TEIIONPOBOIHOCTHIO, YEM MaTepHall OCHOBHOM TPYOBHI.

Jpyroil pa3HOBHIHOCTBIO PEKYIEPATHBHBIX amMapaToB SBIIIOTCA TEIIOOOMEHHUKH pyOa-
LIEYHOT0 TUIIA, CIIUpalbHbIE U TJJacTUHYaThle. Pybaieunbie TenaI000MEeHHUKN OOBIYHO MCIOJIb3Y-
0T JUI HarpEeBaHUSI MU OXJIAXKICHUSL )KUJIKOCTH B €MKOCTH. TerIoHOCUTENb I0IaeTCsl B 3a30p, 00-
pa30BaHHBIN BYMS JTUCTaMH, OJIMH W3 KOTOPBIX OMBIBAETCS HArPEBAEMOM MJIM OXJIAXKIAEMOU KU~
KocThio. [IpenmMytniecTBo: HE 3arpomMoskaaeTcss oobeM Oaka, o0jeryeHa OUYnMCcTKa MOBEPXHOCTU Tell-
J000MeHa, MpocToTa KOHCTPYKIMK annapara. Henocrarok: manas miomajb HOBEPXHOCTH TEIUIO-
oOMeHa, HU3KHe 3HaueHUs Kod(dduiireHTa TermioooMeHa.

B mnactuHYaThIX TENI00OMEHHHKAaX MOBEPXHOCTh TEII00OMEHa o0pa3yeTcsi MakeToM Iula-
CTHH, KaXK/1asl UX KOTOPBIX 10 NEPUMETPY CHAOKEHA YIUIOTHUTENIAMU. TEIIOHOCUTEIH ABMXKYTCS B
3a30pax, 00pa30BaHHBIX COCENHUMH MIacTUHaMU. C 1eNIbI0 MHTEHCU(DUKAIIMK TeI000MEHa U yBe-
JUYEHHUS IUIOIIA/M MOBEPXHOCTH IUIACTHUHBI BBINOJHAIOTCA rodprpoBaHHbIMU. KomOuHanms ter-
JIOHOCUTENIE MOXeT OBbITh pa3HOOOpa3HOM: KUAKOCTh-KHUAKOCTh, ra3-»KUJAKOCTh, ra3-ra3. Hexoc-
TaTKOM SBJISIETCSl HEOCTATOYHAs! TEPMETUYHOCTh U OrPaHUYEHHBIN Nepernaj] JaBIeHUN MeX1y Tell-
JIOHOCUTEJISIMH.

Haunbonee »hhexkTHBHBIME yTUIIN3AITMOHHBIMA YCTAHOBKAMHU UL MCIIOJIb30Banusi BOP BbI-
COKOTEMITepaTypHBIX ABIMOBBIX Ta30B ¢ t > 600 °C sBISAIOTCS KOTIBI-YIHIAN3ATOPHI, & TAKXKE BOJIS-
Hbl€ SKOHOMaM3ephl JJIsl HarpeBa MUTATEeIbHON BOJIbI KOTJIOB M BO3AYXOITOAOIPEBATENH AJIsl Harpe-
Ba JyTHEBOTO BO3/IyXa, UCIIOJIB3YIOIINE THIMOBBIC T'a3bl CPEHETO MOTEHIAaNa ¢ TeMieparypoit 500
— 600°C. KoTJbI-yTHIIN3aTOPBI 00eCIIeYnBaOT OOJIBITYI0 SKOHOMHIO TOIUTMBA 32 CYECT TeHEPHPOBa-
HUS DHEPreTUYECKOr0 WM TEXHOJIOTMUECKOTO Iapa, a TakKe HarpeBa CETeBOM BOJbI Ul TEIIO-
CHAOXKEHHS U TOPSYETO BOJIOCHAOKCHUSI.

B Tex cnyuasx, korga JOMycTUMO CMEILIEHHE HarpeBaeMoU cpeibl ¢ MapOBbIM KOHAECHCATOM,
LIMPOKO UCIIOJIb3YETCs] HarpeBaHUE OCTPBIM IapOM, KOTOPBI BBOAUTCSA B HarpeBaeMylo >KHJIKOCTh
yepe3 nepGoprpOBaHHYIO TPYOy MM COIUIOBOW cMermBaromuii quddysop (6apborax). [Tpenmy-
IIECTBOM TaKMX CMECHUTENbHBIX allllapaToB ABJIETCS MPOCTOTa KOHCTPYKLUUHU U BHICOKAs] HHTEHCHB-
HOCTb TeII00OMeHa. [ J1aBHBIM HEI0OCTATKOM CMECHUTEIbHBIX TEIJIO0OMEHHUKOB SIBJISIETCS KOHTAKT
TerioHocuTeneil. MokeT NpUMEHAThC KOMOMHAIUS ra3-KUAKOCTh, Korja raz 6apobotupyercs de-
pe3 KuaKkocTh. Takas koMOuHaus 1Mo3BoJIsieT O6osee 3PPEeKTUBHO YTUIU3UPOBATh TerioBbie BOP,
MIPUMEHSISI CXEMBI C MPOMEXYTOUHBIM TerioHocuteneM. [Ipu yrunuzanuu temnossix BOP ¢ Toukn
3peHus yBenudeHus: kodddunmenTa yrwmsanuu BOP u koMImakTHOCTH TEIJI0O0OMEHHUKOB M HUX
CTOMMOCTH BapHaHT HarpeBa BOJbl IPEINOYTUTENIbHEN, YeM HarpeB Bo3ayxa. [Ipu paBHBIX yCIOBU-
SIX TIPH HarpeBe BOJIbI TETNIOOOMEHHHK Oy/eT mpuMepHO B 2—2,5 pa3za MeHbIIe TI0 MOBEPXHOCTH Te-
1000MeHa.
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HexoTopble THIBI KOXYXOTPYOHBIX PEKYNEpaTUBHBIX anmapaToB W300pakeHsl Ha puc. 8.1,
8.2.

I[J'[SI HpOBGHGHI/Ifl TCXHOJIOTHUYCCKUX HpOIIGCCOB, CBSI3AHHBIX C ITIOABOAOM TECILJIA, I/ICHOJ'IB?:YIOT'
Cs pa3Hoo6pa3HHe TCINIOTECXHOJIOTHYCCKHC yCTaHOBKI/I, B KOTOpHX HpHMGHfIIOTCfI OINH HUJIN HE-
CKOJIBKO TETJIOHOCHUTEIIEH.

8.2.2. Ten;1000MeHHbIEe aNNAPATHI JIs1 YTHIH3AIMHU BbICOKOTeMIiepaTypHbix BOP

K BeicOKOTeMIIepaTypHbIM BOP B MPOMBIIIIEHHOCTH OTHOCST JIBIMOBBIE Ta3bl C TEMIIEpaTy-
poii Beitre 600 °C, KOTOpbIE MOKUAAIOT padoyee MPOCTPAHCTBO OTHETEXHHUYECKUX arperaTtoB U I10-
9TOMY YHOCAT C COOOM 3HAYUTEIHHOE KOJUYECTBO Teruia. OCHOBHBIMU MCTOYHUKAMH JaHHBIX BOP
SIBIIAFOTCS. YepPHAS M [IBETHAS METAJUTYPTHs, XUMHUYECKasi U He(YTEXUMHUIECKasi MTPOMBINUICHHOCTB,
MPOMBILLICHHOCTh CTPOUTEIHHBIX MaTEPHAIIOB, CTEKIIOBapEHHAS TPOMBIIICHHOCTH U T.1I.

[Torepn Tema ¢ yXOAAIMMME T'a3aMH TaKHX arperatoB MoryTt cocTtaBisite 20 — 80%. YTunu-
3alusl TeTJIOTHl YXOISIIUX Ta30B MPUHIUITHATIHFHO MOXKET BBIIIOJHATHCS IBYMS CIIOco0aMH: ¢ BO3-
BpaToM OTOOPAaHHOTO TEIUIa y Ta30B HA BXOJ B JaHHBIN arperaT (BOP BHyTpeHHEro HCIoJib30Ba-
Husi) U O0e3 Bo3Bpara (BOP Buerinero ucnosb3oBanus). s yrunuzamuu 3tux BOP mupoko wuc-
MOJIB3YIOTCSL Pa3HOOOpa3HbIe TETNIOOOMEHHUKH PEKYIEPAaTHBHOTO W PETreHepaTHBHOTO THIIA, WC-
M0JIb30BaHME KOTOPHIX TI03BoIIsIeT oBBICUTH KII/] arperaToB Ha 15 — 20%, yBennuuTh TEMIIEpaTy-
Py TOPEHHUS ¥ COKOHOMHTD TOTUIHBO.

Tennora BOP nbIMOBBIX ra30B ¢ BO3BpaTOM Ha BXOJl B arperaTr OKa3bIBAaeTCsl 3HAUYUTEIbHO
[IEHHEEe TEIUIa, MOJyYCHHOTO B PE3yJIbTaTe CrOPAaHUs TOILTMBA, TaK KaK BHOCHMOE TEIUIO HE BJICYET
MOTEPh TEIUIA C TBIMOBBIMH Ta3aMH M TIOBHIIIAET TEMIIEPATypy CrOpaHHs TOTLUIMBA.

[IpakTHYecKkn yTUIM3UPOBATH BCE TETIO OTXOSAIIMX ra30B HEBO3MOYKHO, U3-32 3HAYUTEIIHHO-
r'0 HeleIecoo0pa3HOro yBEIHMUEHHs TOBEPXHOCTH HAarpeBa TEIUIOOOMEHHHUKOB. Y THIIM3AIUS TEIUIa
OTXOJISIIIUX Ta30B OCYIIECTBISIETCS B TEIUIOOOMEHHHUKAX PEr€HEPATUBHOTO M PEKYIEPaTUBHOTO TH-
noB. PereneparuBHbie pabOTAIOT MPU HECTAMOHAPHOM TEIUIOBOM PEKUME, PEKyNepaTHBHBIC TIPU
CTallMOHAPHOM.

TemnooOMEHHUKN PEreHepaTUBHOTO THIIA HMEIOT CIEYIONINE HEAOCTATKH: He oOecrieunBa-
IOT MMOCTOSIHHYIO TEMIIEPATypy MOJIOTPEBAEMOro TerioHocuTeNs (BO3/yXa); Ha BPeMs MMEPEKIIFoUe-
HUS KJIANIAaHOB TPEKPANIaeTcsl MUTaHUE arperara TeIIOM; II0TEpU TeIula 4epe3 IBIMOBYIO TPYOY;
CMEIIEHHNE TETUIOHOCUTEIICH M3-3a HEIUIOTHOCTEH; OOJIbIINe pasMepsl U Macca pereneparopos. Ox-
HAKO, HECMOTPS Ha HEJJOCTATKH PEreHepaTUBHBIC TEIUNIOOOMEHHUKH MIMPOKO UCIOJIB3YIOTCS Ha BBI-
COKOTEMIIEpaTypHBIX arperarax, Tak Kak OHH MOTYT paboTaTh MPH BBICOKOW TEMIIEpaType IbIMO-
Bbix ra3oB (1300 — 1500°C). IIpu Takoi BBHICOKO# TeMIiepaType peKyHepaTopsl He MOTYT paboTaTh
YCTOMYUBO.

PexyriepaTHBHBIN MPUHINAT YTHIIM3AIUH TEIJIa OTXOSIINX Ta30B 00ECHEUYNBACT MTOCTOSHHYIO
TeMIepaTypy IMoJA0TpeBa HArpeBaeMOr0 TETNIOHOCUTEIIS, HE TPEOYIOTCS MEePeKITI0YaroIIne KianaHa,
OTCYTCTBYET YHOC TE€IlJIa B ABIMOBYIO TpYOy, MEHBIIAsi METANIOEMKOCTh M pa3MEphI IO CPABHEHHUIO
¢ pereHepatopaMu. OCHOBHBIM HEIOCTaTKOM PEKYIIEPaTOPOB SIBISICTCS HU3KAs OTHECTOUKOCTh Me-
TAUTMYECKUX TEIUIOOOMEHHHUKOB M HHU3Kas Ta30IUIOTHOCTh KEPAMUYECKUX PEKYIEepaTOpoB, a TaKKe
YTEUKH Yepe3 HEIUIOTHOCTH MEXy ABYMSI CTOPOHAMH TETNIOHOCHUTENEH U3-3a Iepernaza JaBIeHH.

K pexymeparopaM mpeabsBISIIOT CeIyoNie TpeOoBaHM: 00ecTiedeHne MaKCUMaIIbHOM. CcTe-
MEHHW YTHIM3AIMH TeIUIa TBIMOBBIX Ta30B C BBICOKOH TEMIIEPaTypOid; MaKCUMaJIbHAsT KOMIIAKTHOCTD
KOHCTPYKIIMHU,; MaKCHUMaJibHasi HHTEHCHUBHOCTh TEIUIONEPEaayr; HauMEHbIIee THIPABINYECKOE CO-
MPOTHBIICHHUE; TOCTATOYHAS T€PMETUIHOCTb.

Pekyriepatopbl M3roTOBIISIOTCS W3 MeTallla M KepaMHUYECKMX MarepuanoB. Kepammueckue
peKymnepaTopsl 00Jiee TPOMO3/IKH, 3aHUMAIOT MHOTO MECTa, OJTHAKO MOTYT YCTOMYMBO pabOTaTh MPH
BbIcOKUX Temneparypax 1200 — 1350 °C u obecnieunBarot nogorpes Termionocurens 10 800 °C.
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Puc. 8.1. Kooicyxompybnvie pekynepamusHbvle menio0OMeHHUKL:
a, O- ¢ dcecmKuUM KpenieHuem mpyo; 6 - ¢ IUH308bIM KOMNEHCamopom,; 2, 0 - ¢ U u W-obpaszuvimu mpyoamu; e - ¢ HudicHell nia-
sarowelt Kamepoll; Jic - ¢ 8epXHell niasarouell Kamepoll, 3 - ¢ CAIbHUKOGbIM YIIOmMHumenem: u - ¢ mpyoamu @uivoa; K, 1 - ¢ cee-
MEHMHBIMU NONEPEUHbIMU NEPecOPOOKAMU
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Puc. 8.2. Hexomopvie munvi menioooMenHUKOS:
a. - CeKYUOHHDLU MEeNni100OMEHHUK: O - Meni00OMeHHUK muna mpyoa 6 mpyoe; 6 - NO2PYHCHOU MenI000MEeHHUK. 2 - PYOaue Hbll
Meni00OMEeHHUK, O -CMECUMETbHIIL MENI00OMEHHUK C CONTIOBbIM CMEUUBAIOWUM OUPDY30pom
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[lenbto pacuera peKynepaTOpOB SIBJISETCA OIpPENENICHUE pPa3MepOB TEIJIOOOMEHHUKA st
obecrieueHHs MOJOrpeBa HEOOXOIUMOT0 KOJHUYESCTBA HArPEBACMOr0 TEIIOHOCUTENs (BO3/1yxa) /0
HE0OX0IMMOM TeMIIepaTyphl.

JUIs yTHIU3aluy TEIUIOTHI ABIMOBBIX ra3oB ¢ TemrepaTrypoir 800 — 900 °C wacto HCIob3y-
IOTCSl HTOJIbYATBIC PEKYIIEPaTOPhl, KOTOPBIE COOMPAIOT M3 OTACIBHBIX TPYO, Ha KOTOPBIX UMEIOTCS
uribl. Vsl MOTyT ObITh Kak Ha BHYTPEHHEH, Tak U Ha HApY>KHON CTOpPOHE TPYOBI.

Wrnel yBenTMUMBAIOT JCWCTBUTEILHYIO MMOBEPXHOCTh HATPEBa, TYpOYIH3UPYIOT IMMOTOK Ta30B,
YTO TPUBOJUT K CYIIECTBEHHOMY YBEIMYCHUIO MHTCHCUBHOCTH TEIUIONEpEauyd M YMEHbBIIAET ra-
6apuThl TemiooOMeHHUKa. Mronpyarsiii pexkynepaTop coOMparoT U3 OTAEIbHBIX TPYO ¢ (uiaHLaMHu,
COEMHSEMBIX TIPU MTOMOIIH 00JITOB. YHCIIO XO0B peKyIepaTopa 3aBUCHT OT TEMIIEPATyPHI MOI0T-
peBa HarpeBaeMoro TeruioHocuTels (Bo3myxa) . Yaie Bcero MprUMEHSIOTCS IBYXXOIOBBIC PEKyIie-
paTopbl ¢ riojjorpeBoM Bozyxa 10 300 — 400°C npu Temneparypax asiMoBbIX TazoB 800900 °C.

CKopoCTH TBM)KECHHUS ABIMOBBIX T'a30B U BO3/yXa MPHHUMAIOTCS. JUISI METAIMYECKUX PEKy-
[epaTopoB CKOPOCTh JBIKEHHs ra3oB 3 — 5 m/c, ckopocth Bozmyxa 7 — 10 m/c, aist KepaMHYECKUX
PEKyIepaTopOB M3-3a HU3KOM ra3omioTHOCTH cKopocTh ra3oB 0,8-1 m/c, ckopocts Bo3ayxa 0,8-2
M/C JUIs UTOJILYATHIX PEKYIIEPATOPOB CKOPOCTh JBIMOBBIX ra3oB 5 — 14 m/c, ckopocTth Bo3ayxa 6-10
M/C, 4TO JUKTYETCS] THAPABINYCCKUMH COMPOTUBIICHUSIMH 10 Ta30BOM M BO3AYIIHON CTOPOHE TeI-
JI00OMEHHHKOB.

PereneparuBHbIC TEMI000MEHHUKH PUMEHSIOTCS B HarpeBaTeNbHBIX Nedyax. OHU MpecTaB-
JSI0T cO00M LUIMHIPUYECKHUE KaMepbl, 3alI0JIHEHHbIE KUPIUYHON MHOTOPSAHON HAcaJ KoM, BbUIO-
’KEHHbIE M3 OTHEYMopHOro kupnuya. CHadama yepe3 pereHepaTrop MpoIyCKaloT ABIMOBBIE Ta3bl, a
3aTeM B 0OpaTHOM HalpaBJeHUM HarpeTas goOesia HacaJka OTAAaeT aKKyMYJIHMPOBAHHOE TEIIO Tel-
noHocutento. [lepexntoueHne ocymecTBiIseTcs Py NOMOIIIH KJIallaHOB.

Oco0bie TpeOoBaHUS MPEABSBISIOT K HacagkaM pereHepatopa. OHU JTOJDKHBI 00€CTieunBaTh
AKCIUTyaTal[MOHHBIE KauyecTBa, SKOHOMHUYHOCTh, MUHUMAJILHOE THIPABINYECKOE COMPOTHBIICHHE,
BBICOKYIO HHTEHCHBHOCTb TETNIOOOMEHA, CTPOUTEIBHYIO YCTOWIHBOCTD.

Marepuan HacaJKu J10JKEH 00J1afjaTh OTHEYHOPHOCTBIO, TEPMOCTONKOCTBIO, COIIPOTUBIICHU-
eM K JieopMaIysM 0] Harpy3KOi MPH MOBBIIIEHHBIX TeMITepaTypax.

[Tpu BHENIHEM HCIIOJIL30BAaHUH BHICOKOTEMIIEPAaTYpHBIX BOP HBIMOBBIX Ta30B PUMEHSIOTCS
koTibl-yTruim3atopsl (KY), npenHazHadeHHbIe IS MOJYYCHHUs BOJASHOIO Mapa ¢ AaBjicHueM ot 14
10 45 6ap u gaxe 100 6ap ¢ remnepatypoii mapa 300 — 450°C u gaxe 550°C (puc. 2.9, I11).

Hcxonst U3 3TOTO KOTIIBI-YTHIN3ATOPBI KITACCUPHUIMPYIOT 110 CIEAYIOIMINM MTPU3HAKAM:

1. TTo Temmeparype oTxomsamux ra3oB Ha Bxoje B KY mpu 750 — 900°C Hu3koTemmeparyp-
Heie, mpu Temnepatype 1100 — 1200°C BeicokoTEMIIEpaTypHEIE.

I'paruna Temneparyp B 1000°C, pazgensromnias 3TH JIBE T'PYIIIBI KOTJIOB, BEIOpaHa 1O yCi0-
BUSIM TEIJIOOTIAuM OT ra3oB K cTeHKe TpyOsl. [Ipu temnepartypax Hmxe 900°C mpeoOmagaer KoH-
BEKTHUBHBIN TETI000MeH, rpu Temrneparypax Boime 1000°C — repMopaanalinOHHBINA TETTIO0OMEH.

2. o criocoOy mupkyisiiuu Boabl KY nenaT Ha KOTIIBI ¢ IPHHYANTELHOW B C €CTECTBEHHON
LUAPKYJISIUEH.

3. [To xoncTpykuu KV nenst Ha ra3oTpyOHbIE, 3MEEBUKOBBIE, KOHBEKTUBHBIC U PATUAIIHOH-
HO-KOHBEKTHBHBIE.

[To xomnonoBke ObiBatOT I1 —00pa3Hble, OalleHHbIE U TOPU3OHTAIILHBIE.

I'azoTpyOHbie KY HCIONB3YIOTCS B MPOMBIILICHHOCTH CTPOUTENLHBIX MATEPHAIOB (CTEKIIO-
BapeHHBIC M1EYH, IEYU 00XKHra KEPAMUKH, MAPTCHOBCKHE TICYH).

KoungextuBHbie KY ycranaBnuBaioT B HedrenepepadbaTbIBaroLieil MPOMBILIIEHHOCTH, B Yep-
HOW METaJUIypruu.

PannannonHo-kOHBEeKTUBHBIE KY MCNOJIB3YIOT B [IBETHOM METAJUTYPTHH 32 OTpaKaTeJIbHBIMU
neJYaMu, B XUMHUYECKON TIPOMBIIIJICHHOCTH.

Bce KOTIBI-yTHIIN3aTOPHI B OTIIMYHE OT TPAAUIIMOHHBIX MTAPOBBIX KOTJIOB OTIIMYAOTCS TOJIBKO
TeM, uto B KY oTcyrcTBYeT Tomo4YHas Kamepa, a BCe OCTalIbHbIE HCITapUTEIbHbIE TOBEPXHOCTH Ha-
rpeBa (KOHBEKTUBHBIC ITy4YKH TPYO, maponeperpeBaTesid, SJKOHOMa3epsl U T.J.) MPHUHIUIHAILHO HE
OTIIMYAIOTCS OT OOBIYHBIX KOTJIOATrPETaToB.
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B Tex cnyuasix, korja ucnonb3yrorces roproune BOP, B koTnax-yrunn3aTopax ycTaHaBIIMBa-
FOTCSI TOIIOYHOE YCTPOMCTBO MJIM KaMephl TOKUTAHHUS.

8.2.3. Tenms1000MeHHbIE aNIAPATHI /151 YTHIM3ANNH HU3KONOTEeHIHAIbHBIX BOP

K HuskonoreHnuanbapiM BcTouHUKaM BOP oTHOCST paznuyHbie BBl TETUIOBEIX BOP oT Te-
IUTOTEXHOJOTHYECKUX arnmaparoB ¢ Temmneparypoii Menee 300 °C (oxmakaaromias Bojia OT pa3jiny-
HBIX I€4ell, BIaXXHbIA BO3AYyX OT CYIIMJIBHBIX YCTaHOBOK, BOJSIHOW Map BTOPHUYHOTO BCKHUIIAHMS,
TEIJIOTa KOH/ICHCATa IPEIOIEro Mapa, TeIIoTa «MATOro» rmapa OT CHJIOBBIX YCTAHOBOK U T.]1.).

Huskonoreniuanbueie TemioBbie BOP MoryT ObITh HCIIOJIB30BaHbI B CAMBIX pPa3HOOOpA3HbIX
TEXHOJIOTHYECKHX IPolieccax, a TakKe [yl TeIJIOCHA0KEHUs, CUCTEMaX BEHTUJISLUH, TOPSIUYEro Bo-
JOCHA0XKEHHUS.

YTunuzauus TermnoTsl HU3KONOTeHIanbHbIX BOP Bo3MoXHa AByMS yTSIMHU: MIEPBbIN Hpey-
CMaTpUBAET TpaHCPOPMAIHMIO Teria OT O0Jiee BHICOKOTO YpoBHs Teronocutens BOP k Oonee Hu3-
KOMY T€MIIEpaTypHOMY YPOBHIO MOTPEOUTENS; BTOPO — TpaHcpopmalys Tersa oT uctounuka BOP
c 0osiee HU3KOW TeMIepaTypoil kK 00jiee BHICOKOMY YPOBHIO TEMIIEpPATyphl Y HOTPEOUTEIIS.

[lepBrlil myTh peanu3yercs NpU MOMOIIU TEMJIOOOMEHHMKOB PEKYIEepaTUBHOIO, pereHepa-
THUBHOT'O WJIM CMECUTENIBHOTO THIIa, BTOPOIl OCHOBBIBAETCS HA MCIIOJIb30BAHUH TEIJIOBBIX HACOCOB.

[Ipu yrunnzanuu HU3KOMOTEHIMAIbHBIX BOP BciiecTBie HU3KKX TeMIlEpaTypHbIX HAallOpOB
HenenecooOpa3Ho MPUMEHSTh ABYXCTYIIEHYAThIE CXEMbl C MPOMEXYTOUHBIM TEIIOHOCUTEIEM, TaK
KaK 3TO IPUBOJUT K PE3KOMY YBEIMUEHHUIO MOBEPXHOCTEH HarpeBa TEMIOOOMEHHUKOB, H3-3a
00JIBIIOT0 CHUXKEHUS TEMIIEPATYPHOTO HAMOPa B 000UX CTYIEHAX CXEMBI.

[Ipu peanuszanuu nepBoro mMyru ucnosib3oBaHus BOP oka3biBaloTCS SKOHOMUYHBIMH TEILIO-
0OMEHHUKH KOHTAKTHOTO THIIa, B KOTOPBIX 00€CreurnBaeTCs UCIOIb30BaHue Beel TerioTel BOP, B
TOM 4YHCJIE M TEIUIOTHI ITapooOpa3oBaHus, €ClU TEIUIOHOCUTENEM siBisieTcs ra3. OcoOeHHO 3KOHO-
MUYHBl U yJOOHBI Takue TEIIOOOMEHHMKH Ul YCTAaHOBOK IPH TEIUIOBJIAXKHOCTHOM 00paboTke
IIPUTOYHOIO BO3/IyXa B CUCTEMAax BEHTHJISALIUU.

KoHceTpyKIuu KOHTaKTHBIX TEIJIOOOMEHHUKOB OYEHb pa3HOOOpa3Hbl U BHIOMPAIOTCS B 3aBH-
CUMOCTH OT ITPOU3BOIUTEIILHOCTH U Ha3HAYCHMUSL.

HarpyMep, BO3IyXOIOIOTPEBATENb MPOU3BOIUTENLHOCTBIO 10 BO3AyXy Meneel0000 mfu
HCIOJIL3YIOT JIJII MECTHBIX OTOTIMTEIHLHO-BEHTUIISIIMOHHBIX crcTeM, a 6onee 10000 Mg MIPUMEHSI-
10T U1 LEHTPAJIM30BaHHBIX OTONUTEIbHO-BEHTUIISILIUOHHBIX YCTAaHOBOK.

B kaudecTBe HacaJOUHBIX MaTEpPUAJIOB B KOHTAKTHBIX TEMIOOOMEHHUKAX HCIOJb3YIOTCS
kouibla Parmra (OTONMTENbHO-BEHTUIISAIMOHHBIC arperaThbl), pOTOPHbIC HACAIKH B BHUJE CKPYUCH-
HOM IO CIIMpaM JICHTHI U3 OesIol KEeCTH, BOJHUCTO-TapajiesbHasi Haca/lka B BHJIE MaKkeTa acOolie-
MEHTHBIX JIMCTOB TOJIIIMHOHN 5,5 MM.

KoHTakTHBIE TEMIOOOMEHHUKH U1 YTHJIM3AlMU HU3KOMOTeHIHaIbHBIX {BOP MHOroo6pasHsl
10 KOHCTPYKIMH ¥ 110 HazHaueHU10. [loaToMy HEOOXOAMMO NMPUBECTH MEepeueHb Hanbosee MHUPOKO
MPUMEHSIEMbIX KOHTAKTHBIX TEIUIOYTUIN3aTOPOB.

OTonUTEFHO-BEeHTHIISIIMOHHBIC CHCTEMbI: POTOPHBINH BEeHTHISIIMOHHBIN arperar (APB) (puc.
2), OTONMUTEIbHO-BEHTWIALMOHHBIN arperar (OBA), oTONMTENbHO-BEHTHJISIIMOHHBIN arperar c
BOJIHMCTO-TIapasuienibHoi Hacankoit (KBII), oromutenbHO-BeHTHISAIMOHHBINA arperat-(OBA-15),
KOHTaKTHO-1oBepXHOCTHBIH Teruoyruwinzarop (TKIIIT — 10), 0:104HbIi KOHTAKTHBIA KOHOMaM3ep
(OK-BM) nuist HarpeBa BOJIbI YXOASAIIMMHU ra3aMH, KOHTAKTHBIA TEIUIOYTUIIM3ATOP C MPOMEXKYTOY-
HbIM TeriooOMeHHrKOM (KoHCTpyKimun HUWCT) mis yrunm3anuu TEeIUIoThl OTXOJSIINX Ta30B U
HarpeBa BOJIbl, KOHTaKTHBIM BOJIOHArpeBaTe)lb yTWIM3AMOHHBIA ra3oBeiii (BYI'-1). Hekotopsie
TUTIBI KOHTAKTHBIX TEIUIOYTHIIN3aTOPOB MPEICTaBIICHBI HA pUCyHKax 8.3-8.6.

B TekCTWIIBHON M JIErKOM MPOMBIIIIEHHOCTH MPUMEHSIIOTCSI perepepaTuBHbIE U CMECUTENb-
Hble amnmnaparbl. B kauecTBe HacaJku B pereHepaTUBHBIX alllapaTax MCIOJb3yIOT roppUpPOBAHHYIO
METaJNINYECKyIo JeHTY. Tak Kak B HUX IPOLiecC Nepelaun Teria OT FopsSYero TeIIOHOCUTENS K XO-
JIOTHOMY TPOMCXOJMT 3a JIBa MEpUoa, TO JUIsl 0OecriedeH sl HEPEPhIBHOM MoJaun TeMIOHOCHTe-
Jeil B cilyyae HEMOJBMKHOW HacaJKu COBMEIIAIOT JIBa PEreHEpaTUBHBIX ammapara, ¢ AByMs Iepe-
KuIHBIMU Kinananamu (puc. 8.7, 8.8).
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Puc. 2.3. Cxembr omonumenbHo-8eHMUIAYUOHHBIX A2Pe2amos
a- KOHMAKMHAs Kamepa omonumenvHo-eenmunayuonno2o azpecama (OBA); 6- pomopHubiii senmu-
nsyuonnviti acpecam (APB); 6- konmaxkmuas kamepa ¢ onnucmo-napaiienshou nacaokou (KBIT).
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Puc. 8.4. OmonumenvHo- 6eHMUNAYUOHHBLI A2pe2am
OBA-15:

1- xanopugep, 2— cmynenv npome’rcymouno2o Hazpesd,
3— cmynenv npedsapumenvno2o Haepesa, 4— sodopacnpe-
Odenumensv, S5— Odononnumenvhuwviii 6odopacnpederumens, 6—
onopmnas pewemxa, (— eperowas pyobawxa, 8— xanieyiosu-
menv, 9— noooon, 10— eenmunamop, 11— npomescymou-
Houlll menaoodmennux, 12— nacoc, 13— nampybok nooso-
da 600wbl, 14— oOpenascuviii nampyoox, 15— nepenuenoii
nampyoox

IUTa, KYCKU KOKCA, ICPEBSIHHBIC PEIKH).
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[IpeumyiiecTBa u HexocTart-
KA pEereHepaTUBHBIX TEIJI0O0OMEH-
HUKOB TMOJPOOHO PacCMOTPEHBI
BBIIIIC.

B cMmecuTenbHbIX TEMI0006-
MEHHBIX anmnaparax TelI000MeH
OCYIIECTBIISIETCS MTyTEM HETOCPe/-
CTBEHHOTO CMEIICHUS TEIUIOHOCH-
Teseit. B ¢BA3M ¢ TeM, YTO B 3THX
afmaparax B TEIJIOOOMEHe He yua-
CTBYIOT TBEp/IbIC MOBEPXHOCTH WH-
TEHCUBHOCTh TEIUIOOOMEHA B HUX
3HAYUTEIBHO < BBIIIE, YeM B IIO-
BEPXHOCTHBIX TEIUIOOOMEHHUKAX.
[To KOHCTPYKUIMH pazIHYaloT cje-
TYIOIINE BUIbI CMECHTENBHBIX al-
napartoB (puc. 8.8).

be3HacanouHble KaMepbl
(KOJIOHHBI), B KOTOPBIX JKUAKOCTD
pacnbuisieTcst (GOpcyHKamMu B Tas30-
BYIO CpeIy U KOHTAKT MEXIY KU~
KOCTBIO M Ta30M IPOUCXOJIUT Ha
MOBEPXHOCTHU Kamellb )KUIKOCTH.

Hacanounbie kamepbl (Ko-
JIOHHBI) — COMPUKOCHOBEHHE T'a3a ¢
KHUJIKOCTHIO TPOUCXOIUT Ha TIO-
BEPXHOCTH TUICHKH JKUIKOCTH, CTe-
Karorieir mo Hacagake (kosbiia Pa-




beivod Hacamounsie ammapatel Goiice
EOA08 e

KOMIIAaKTHBI, 4eM Oe3HacaJo4yHbIe, HO
UMEIOT TIOBBIIICHHOE THApaBIAYE-

M CKOE COIIPOTHUBJICHHE.

& Kackaanple anmaparbl HMMEIOT
BHYTPH KOpITyCa TOPU3OHTAIBHBIC U
HAKJIOHHBIE TIOJIKH, KHJKOCTh CTEKa-
€T C TOJIKA Ha TOJIKYy CBEpXYy BHH3,

#  O0Opasys IUICHKY.

oo aBB o0 Pt CrpyifHbIE CMECHUTEIbHbBIC _arll-

napaThl — BOJAa HarpeBaeTCs IKEKTH-

PYEMBIM TTAPOM.

[IneHouYHBIE CMENIMBAKOIIUE Te-
MJI000MEHHBIE anmaparbl — Harpes
BOJIBI BOJISTHBIM I1aPOM.

[IpenmyiiecTBa Takux MOHOT-
peBaTesiell 10 CPaBHEHUIO C IOBEPX-
HOCTHBIMH TEIJIOOOMEHHUKAMHU TIPO-
CTOTa KOHCTPYKIIUH, KOMITAaKTHOCTB,
20308 MEHbIIIask METANIOEMKOCTb.

[lennple anmaparbl — IPUMEHS-
IOTCS JUTS YIIABIMBAHUS U3 Ta30B WIN
3aIbICHHBIX MTOTOKOB IIOXO CMaYH-

L LT —~ = — BaeMOM MbUIH.
[Ipumensiercss OGapboTaxk rasa
5 b yepes3 CJIOW KUJIKOCTH.
Puc. 8.5. Konmaxmmo-noeepxnocmmviii menioymuauzamop Illupoko NPHMEHACTCS HArpeB
TKIITI-10: KHUJIKOCTEH U PacTBOPOB OCTPHIM Ta-
pom OapOoTupoBaHMEM Iapa 4epes

C a0 oDoas S
—

1- konmakmnas wacmo, 2— menuogoi Mooyv, 3 —no-

gopommuas Kamepa, 4— npomedxncymounvii meniooOMeHHUK, nepopuposaniyio Tpydy (rpyda c
5 yzen ouucmku, 6— nacoc, T— nampybook, 8 — nepecopooka, oTBEpCTHAMH). [TIABHBIM - HEOCTAT-

9- 3acnonka nosopomuas, 10— xosvipex (nanpasnsiowuii, 11— KOM CMCCHTCIBHBIX AlIIAPATOB SBIIA-

godopacnpedenument OonosHumenvhulil, 12— godopacnpege- €TC1 SarPASHEHIE HAPEBACMOTO TCII-
TUMeTb OCHOBHOT JIOHOCHTEJISA, TIPEUMYIIECTBO TPOCTO-

Ta KOHCTPYKIUH, KOMITAKTHOCTb.

Haubonee menecoobpa3Ho B cCHUCTEMaxX YTHIIM3AIMH HU3KOMOTCHIMAIBHBIX TEIUIOBBIX BOP
MPUMEHATh TEIJIOOOMCHHHKM HA TEIUIOBBIX TPy0aX, KOTOpBIC OOJAJAl0T PAAOM YHHKAIBHBIX
CBOMCTB. BO3MOKHOCTH NPUMEHEHHSI TEIUIOOOMEHHUKOB Ha TEIUIOBBIX TPYOax OMPENEeNSIOTCS UX
TEXHUKO-IKOHOMHYECKUMH MMOKA3ATEISIMH CTOUMOCTBIO.

Temosast Tpyoa (TT) (puc. 8.9, IV)— ycrpoiictBo o6anaroiiee 04eHb BHICOKOHW IPHEKTHB-
HOCTBIO TIepeJaun TeruIoThl. [IpuHIMIT paboThl — Ha BHYTPEHHEH CTEHKE TPYOBI yKperuisercs (u-
THJIb, BBITIOJTHEHHBIN U3 TOHKOMN CETKH.

Tpy0a 3amosHseTcss HEOOIBIIMM KOJHUYECTBOM TEIIOHOCUTENS (paboyasi )KUAKOCTD), OTKAYH-
BaeTCs BO3YX M IUIOTHO 3aKpbiBaeTcs. OIMH KOHEIl TPYObl HAarpeBaeTcsl, 9TO BBI3BIBAECT HCTIAPEHHEC
KHUJIKOCTH U JBM)KCHHUE T1apa K XOJIOAHOMY KOHILY TPYOBI. 3/1eCh map KOHASHCHPYETCsl ¥ BO3BpaIla-
€TCsl K TOpSIYeMy KOHITY TPYOBI ITOJT BO3ICHCTBUEM KAMMJUIAPHBIX CHII. UeM OoJIbIlie TerioTa mapo-
00pa3zoBaHusi paboyero TEMJIOHOCUTENS, TeM OOJIBIIHI TEIJIOBOM MOTOK MOXKET MepeaaBaTh TEIUIO-
Bas TpyOa Jaxke IMpU MaJloil pa3HOCTU TeMIleparyp Ha KoHIax Tpyosl. B TT pasnuuaror Tpu ydact-
HUKA: 30HY MO/IBOJIa TEIUIa, MM Y4aCTOK UCIIAPCHUs, 30HY MepeHoca Teruia (aquabdaTHbhIi y4acTok),
30HY 0TBO/Ia Teru1a (Y4acTOK KOH/ICHCAIIUH).
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Puc. 8.6. Cxema sooonacpesamensBYT-1 (a): 1- Openasicnviii nampybok, 2- nampyoox 0ist omeooa 600bl, 3- y3zei noonumu, 4- opocumensv, 5-
83pbl8HOU Klanau. 6- wmyyep sodoykazamenvbHozo npubopa, - 3acionka, 8- nampybok noosooa 2azos, 9- pabouui nacaouoi ciou, 10- kanneynasnu-
sarowuil Hacadoumnwill ciou, 11- nok, 12 okno omeooa cazos, 13- onopnas pewemka; (0) KOHMaxKmMuwlll MENLOYMUIUZAMOP C NPOMENCYNMOYHBIM Men-

nooomenHukom: 1- konmaxkmusie kamepol, 2- Ovimosas mpyoa, 3- seHmuaamop. 4- npomercymounviti menioo0OMeHHuK, 5 nacoc, 6- ovimococ.
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Puc. 8.7. Cxemol pecenepamugnvix menniooo-
MEHHUKOS. a- J1e8blll Kopnyc —nepuood Hazpesa,
0- npasulii- NEPUOO OXAANHCOEHUS.

1- xopnyca, 2- nacadku, 3- nepekuomnvie Kiana-

Ha, 4- knanaHuvle KOpoOKU
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Tennonepenatomas cmnoco6Hocth TT Mo-
’)KeT ObITh oueHb Oosipinoi. Tak, ecnu B TT wuc-
MOJIB3yeTCsl B KadyecTBe pabovyero BElIecTBa JIH-
tuit pu temneparype 1500 °C B oceBoM Harpas-
JCHUW TiepenaeTcss TeruioBoid motok  10-20
kBr/em®.

B kadecTtBe TeruioHOCHUTENEH HCIOJIB3YIOT-
Cs alleTOH, aMMUakK, (PpeoHsl, BOJIa, 13U, KaJIUi,
HATpU, TUTUNA, CBUHEL, Pa3JIMYHbIE HEOPraHuye-
CKHE COJIH.

HauGonpiiee npuMeHenne TermiooOMEHHH-
KM Ha TEIUIOBBIX TPyOax MOJYYWIH TIPU YTHUIN3a-
MM HU3KOMOTEHIMaIbHbIX BOP (Temmneparypax
50 — 200°C), Tak Kak MpU TaKUX TEMIIEPaTypax
HE TpeOyeTcs MPUMEHEHHUS JTOPOTOCTOSIIHNX Ma-
TEPUAJIOB U TEIJIOHOCUTENEH.

Boga Boadyx

f

Puc. 8.8. Tunvr cmecumenvHbix menioo0OMeHHUKOS:
a- beznacadounslii ¢ popcynxkamu. 1- nacoc, 2- popcynxu, 3- unnromunamopul-cenapamopwl é1azu,
4- nodoepesamens, 5- yenmpobesicnviti senmuasmop, 6- snekmpoosueamensy; 0- nacadounwiil: 1-
Hacaoka, 2- pacnpederumenvhas mpyoa, 3- anexmpoosucamensv, 4 ocesoil eenmuIAmop; 6- Kac-
kaomwil: 1- kackaowl, 2- pacnpederumenvuas mpyoa; - cmpyunwiii. 1,2- conia nepgou u émopot
CmyneHu CmpytuHo2o cmecumensi; 0- nieHounbvlll. 1- koakcuanvhvle mpyool.
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Puc. 8.9. |- mennoobmennux ¢ npomexcymouHviM menioHoCUmenem,

ll— mennosoit nacoc ons ymuauzayuu HUKONOMEHYUATbHOU MENI0Mmbl NPoMbluieHHbIx cnmounbx 800 (1- ucnapumens, 2- komnpeccop, 3- kondencamop, 4-
opoccens); - cxema xomna ymunuzamopa (1-napozenepamop, 2- ucnapumenvhoie naxkemol, 3- 6apaban-cenapamop, 4- sxonomaiizep);, |N— cxema mennosoii mpy-
61 (a— npodoavueil paspes. 1- pumuns, 2- cmenxa mpybol, 3- 6038pam sxncuokocmu no umunio, 4- nap, 5- yuacmox kondencayuu, 6- aduabamuwviil yuacmox, 1-
yuacmok ucnapenusi; 6— nonepeuroe cevenue. 1- cmenxa, 2- pumunw, 3- napogoe npocmpancmeo)

6 I 5
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TemnoooMenHuKH Ha TerIoBbIX TpyOax (TTT) sBist0TCS pa3HOBUIHOCTHIO PEKYIIEPATHBHBIX
TEMI000MEHHUKOB ¢ MPOMEXYTOYHBIM TersioHocuteneM (puc. 8.9, 1). Jns nocTmkeHus: BBICOKOM
SKOHOMHMYHOCTHU U HeBbICOKOM ctommocTH TTT HeoOXoaumbl AemieBble KOHCTPYKLUU TEIUIOBBIX
TpyO, Masble rabapuThl U paboyue BEIIECTBA ¢ XOPOUIMMH TEIJIOTEXHUYECKUMU XapaKTepUCTHUKA-
Mmu. K takum TTT oTHOCSTCS rinaakocTeHHble GUTUIIBHBIE U HEHTPOOEKHBIE, HO MOT'YT IPUMEHSTh-
Csl M IpYT'He BUJIbI TEIUIOBBIX TPYO.

KoncrpyktuBno TTT Bemomnnstorcs u Habopa TTT. B 3aBucumMocTu OT arperaTHOro cocros-
Hust terutonocutens TTT pazpenstorcs Ha Tpu Tuna: 1) ras-ra3 (Bo3ayX-Bo3ayX); 2) ra3-»KUIKOCTb;
3) KHUIKOCTh->KUIKOCTb.

TTT nepBoro Tuia NPUMEHSIOTCA B KAYECTBE BO3yXOIIOAOTPEBATENEH ISl TPOMBIIIIICHHBIX
arperaroB, B CUCTEMax OTOIUICHUS M BEHTWISALUH, B YTHIIN3aTOPaX >KMBOTHOBOTUECKUX (EPM.

TTT BTOpOTO THIIA UCTIOIB3YIOTCS B YCJIOBUAX HCKIIOYAIOIIMX B3aUMOJCHCTBUE ra3a U KUJI-
koctu. Ot TTT npumeHsoTCs KaK KOH/IEHCATOPbl, HAarpeBaTeNId U OXJIAAUTEIH KUIKOCTEH.

TTT Tperbero Tuma UCHONB3YKOTCA B XMMUYECKON MPOMBIIUIEHHOCTH, B ATOMHOW DHEPreTH-
K€, KOrja HCKJIIOYaeTCs B3aUMOJCHCTBUS MEXKIy TEIUIOOTHAIMEH M TEIJIOBOCIPUHUMAIOIIECH
KHUJKOCTSIMHU B IMMPOKOM JIMaNia30HE U3MEHEHUsI JaBJICHUH U TeMIepaTyp.

UcnonwszoBanue TTT mns yrunuzanuu BOP naeT BO3MOXKHOCTh HE TOJIBKO MOBBICUTH TEILIO-
BYI0 3((EKTUBHOCTh HHEPreTUUECKUX YCTAHOBOK, HO M YMEHBIIUTH 3arpsi3HEHUE OKPYKaIOLUM
(hakTOpoM, MPEMATCTBYIOIMM 00Jiee MUPOKOMY HUCIOJB30BaHui0 TTT B MPOMBINIICHHOCTH SIBJISI-
€TCsl UX CTOUMOCTb 3HAUUTEIbHO 00JIbIIAs, Y4EM CTOMMOCTh PEKYIIEPATUBHBIX TEIIIO0OMEHHUKOB.

B nacrosiee Bpemsi BOIIPOCHl UCIOIb30BaHUS HU3KOTEMIIEPATYPHBIX HICTOYHUKOB TeIUIa JJIs
OTOIUIEHHUS, TOPSIYEro BOJIOCHAOKEHMSI HAarpeBa BOJIbI JJIl TEXHOJOTMYECKUX HYXJ Haubosee yc-
MEIIHO PEIIAITCs C MOMOIIBIO TerioBbix HacocoB (THY).

Haubonpiiee pacnpocTpaHeHHE HOAYYHIM KOMIIPECCHUOHHBIE TEIUIOHACOCHBIE YCTaHOBKHU
(puc. 8.9, I1).

Pabounmu tenamu B THY cnyxat ¢ppeons! — BeliecTBa, UMEIOLINE HU3KYIO TEMIIEPATYPY Ku-
MIEHUs IPU JaBJICHUSIX OJU3KUX K aTMOCPEPHOMY:

Koaddunuent nmpeodbpazosanus temia | = Qi/N, npu Temmeparypax CTOUYHBIX BOJ UM BO3-
nyxa oT BeHTWIIMHOHHBIX cucteM 20 — 50 °C moxeT ObiTh 3 — 6, a TeruoBasi MOIHOCTh COCTaB-
nsate 50 — 5000 xBr. [Ipu 3arpare snexrpudeckoir MontHOCTH N,=1 KBT moTpeburento momaercs
gyepe3 KOHJICHCATOp TEIUIoBas MOITHOCTh B 3 — 6 kBTr. MunumansHbie 3HaUYeHUS KOdQQHIreHTa
peoOpa3oBaHms TEILIA, P KOTOPOM JOCTUTACTCS SKOHOMHUS SHEPTruu 2,3 MPH AIICKTPOCHAOKCHIH
ot KBC u 2,8 —ot TOLI.

TenoBble HacOCHI NMPEAHA3HAUEHBI Ul YTUIM3AUU HU3KoTeMIepaTypHbix BOP ¢ Temnepa-
typoi#t 20 —50 °C, ¢ momaueii ropstaeit Boasr 60 — 100 °C.

OxoHomuueckas 3¢¢eKTUBHOCTh Ucnoiab30BaHus THY 3aBuCAT HE TOABKO OT TEXHHUUECKOTO
COBEPIIICHCTBA HACOCOB, HO M OT COOTHOMICHHUS LeH (TapudoB) Ha DICKTPHUYCSCKYIO U TEILIOBYIO
sHepruro. CylIecTByeT KPUTUYECKOE COOTHOIICHHE IIEH, IPH KOTOpOM Hcmosib3oBanne THY cra-
HOBHTCSI HEeBBITOAHBIM. ["'010BOM (hoHT Bpemernn THY nomken OvitTh 60s1ee 3000 gacos.

Cxembl ucnionpzoBanust THY miis yrumsanuu Hu3koTemepaTypHbix BOP HacTonbpko pa3zHo-
o0pa3Hbl, YTO paccMaTpUBATh UX JIaXKe B OFPAHUYEHHOM 00beME HEBO3MOXKHO.

B crpanax 3anaanoii EBponsl, Anonun, CIIA, Kanaasl cepuitHO BBITyCKarOTCS TEMJIOHACOC-
uele craniuu (THC) MuMoHaM# SK3eMILISIPOB Pa3IMYHOTO Ha3HAYCHUS U TEIUIOBOM MOIIHOCTH,
KOTOpbIE MIMPOKO MCHOJBb3YIOTCS B KaU€CTBE MHAMBHUAYAJIbHBIX CHUCTEM O0OTpeBa MKHJIbIX JIOMOB,
OT/EIIBHO CTOSIINX 3/IaHUM.

8.2.4. HexkoTopble NpuMepbl 7)KOHOMHUHM TENJIOBOIi JHEPIUH 32 cUeT Ucnob30Banus BOP
Hcnonvzosanue HU3KONOMEHYUATbHOTL mennoeou IHepeuu omonumenbHo-
6EHMUNAYUOHHBIM azpe2amom. 1IpenycMOTPEHO HCIIONIb30BaHUE TEIUIOBOM SHEPTHU OXJIAKIAK0-

e Bojbl ¢ Temieparypoit 28...35 °C 0T TeXHOJIOTHYECKOTO 000PYIOBaHUS JIJIS [TOI0TPEBA B CIIe-
HUAJIBHOM arperaré¢ Hapy>XHOro BO3AyXd, MOCTYHNAKOIICIO B IMPUTOYHBIC KaMEpPbl OTOIIUTCIILHO-
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BEHTHISIIIUOHHBIX CUCTEM.

OronuTenpHO-BeHTHIIAIIMOHHBIN arperatT (puc. 8.10) cocrout u3 kanopudepa 1, HacagouHON
KOHTAKTHOHM KaMephbl, pa3JeIecHHON Ha CTYNEHH MPOMEKYTOUYHOTO 2 ¥ TPeABAPUTEIHLHO 3 HArpeBa,
BOJIOpPACTIPEICIUTENS 5, YCTAHOBICHHOTO MEXK/Y CTYIICHIMH 2 U 3. ATperat HMeeT CUCTEMY 3alllH-
TBI OT OOMEp3aHus, COCTOSIIYI0 U3 000TpeBacMOil OMOPHOHM pemeTKkd 6, Hacalku CTYIEeHH 3,
rperomield pyoamkyn 7 HWKHEH YacTH CTYIEHW 3, KaluleyJdoBHTENs 8, moamoHa 9, BEHTUISATOpPA C
anekrpoasurarenieM 10, IpOMeXyTOYHOTO TOBEPXHOCTHOTO TeryiooOMeHHHKa 11, mupKymsnnoH-
HOro Hacoca 12 ¢ perynmupoBovHbIM KiantanoM 13 /11t moga4uu BOABI B TPAHPHIO.
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Puc. 8.10. Ilpunyunuanvnas cxema omoHumenbHo-8eUMUuIAYUOHHO20 aepe2ama.

1- xanopugbep; 2 - cmynenv npomesicymounoco Hazpesa; 3 - Cmynensb npeosapumenbHo20 Hazpend.
4 - godopacnpedenumensv; S — 0ONOIHUMENbHBLU 8000paAcCnpedelumeny, 0 - onopras pewemxa; 1 -
epeiowas pyoawrxa; 8 -xanneynosumensv; 9 - noooown; 10 - eenmunsmop c snekmpoogucameinem,
11- mennooomennux;, 12 - nacoc; 13 - knanan; | -1unusi obopomuoit 6006t om obopyoosanusi; |l-
JIUHUU 8bLCOKOMeMnepamyprno2o menionocumens (eopsauas éooa uz menjiocemu); |l - aunus o6-
pamuoti 600vl 8 meniocems; |- qunus 6onvt Ha epaoupnio; V - aunus xonoonozo eozoyxa; VI - nu-
HUsl Ha2pemozo 8030yXd.

OTonuTEeNHHO-BEHTIIISIIIMOHHBIN arperaT padoTaeT CISTYIOIIMM 00pa3oM.

HapyxHbIi BO3/IyX C OTPHUIIATEIBHOM TeMIiepaTypoii mogaetrcs BeHTuiasTopom 10 o Hacas-
Ky CTyIeHH 3 MpelBapUTeIbHOrO HarpeBa. B Hacajke BO3MyX KOHTAKTHPYET C BOAOH, MOAaBaeMOM
gepe3 JIOMOJHHUTEIBHBIA BOJOpACIPEACTUTENIb 5, W BOJOH, CTEKAmIIed C HAacaakd 2 TIpo-
MEXYTOYHOTO HarpeBa. HarpeBanue M yBiIa)KHEHHE MPOUCXOAAT B HACAIKE CTYNEHH 2 TPOMEXKY-
TOYHOT'O HarpeBa IpHv KOHTAaKTUPOBAHUU C BOJIOM, MojjaBaeMoil uepe3 Bojaopactpenenureins 4. [o-
Clie TIPOXOXKICHUS Yepe3 KaruIeyJIOBUTENb 8 BO3IyX MOJOTPEBACTCS 10 TPeOyeMoil TeMIepaTypsl B
kanopudepe 1 u mogaercst B CUCTEMY MPUTOYHONM BEHTHIISALINH.

Harperas oxyaxpaaronas Boja, MOCTyHarouas U3 Mpou3BOJACTBEHHBIX LIEXOB OT OXJIAXKICHUS
o0opynoBaHus, pa3/JeisgeTcs Ha JIBa MOTOKA: MEPBBI MOCTYNaeT B BOJAOPACIPEACTUTENb O, U OTAa-
Basl TEIUIO XOJIOJHOMY BO3IyXy B HacaJke 3, CTEKaeT B MOUIOH 9, a BTOPOIl - HANPABIISIETCS B TEI-
noobmenHuk 11, rae nogorpeBaercs 0OpaTHOM BOJOM M HAIIPaBIISETCS B BOJAOPACIIPENEIUTEND 4.

Boxa u3 nognona nacocom 12 HarmpasiisieTcst o 00paTHOMY TpyOOTIPOBOAY B TPAIHPHIO.

BricokoTemnepaTypHbIi TEIJIOHOCUTENb U3 TOJJAI0IIEH MarucTpall CUCTEMbI TEIJIOCHA0Xe-
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HUS MOCJIEZIOBATEIBHO MPOXOAUT Kanopudep 1 u mpomMexyToyHbI MOBEPXHOCTHBIN TEIJI00OMEH-
HuK 11 mupkymsuuonHoro koHtypa arperata u ipu 20...30 °C nmocrymaeT B 00paTHYIO MarucTpaib
CUCTEMBbI TEIIOCHAOKEHUS.

I'omoBas SKOHOMHS OT €ro MCHojb30BaHHs coctaBisger 14 Teic. I'J[ TemmoBoii u 66 ThIC.
kBT1eu snexrpudeckoit sneprun. Cpok oKymaeMocTH 3arpar — 2 roaa. [IpuMensiercs Ha mpeanpu-
ATUAX MAIIMHOCTPOCHUS U JPYTUX OTpacieil IPOMBIIIIEHHOCTH.

Hcnonv3oeanue mennomosl yxo0auwyux 2a306 6 NPOU3600CMEEHHOU KomenbHou. Temno-
cHaOxeHue ofHoro u3 1uexoB I10 MocnpommexaHu3anus OCyIIECTBISETCS OT KOTEJIbHOM, B KOTO-
poii ycTaHOBJICHBI TpH MapoBbix koTina M3K-7 nmpousBoautenbHocThio 1 T/4 kaxapiid. KoTisr oc-
HAI[CHBI TOPEJIOYHBIMU YCTPOMCTBAMH JJIsi pabOThl HA MPUPOTHOM ra3e HH3KOro jaaBieHus (pe-
3epPBHOC TOIUIMBO — Ma3yT). KOHCTpyKIMs KOTJIOB MpeaycMaTpuBaeT UX paboTy IMOJ HAIyBOM,
OCYILIECTBIISIEMbIM HMHIUBUAYAJIbHBIMU yThb€BBIMU BEHTWJIATOpAMU. YJajJeHHE MPOJIYKTOB Cropa-
HUS U3 KOTJIOB MPOU3BOJUTCS 3@ CUET JABJICHUS HAJJlyBa Yyepe3 MHIUBUIYyaTbHbIE METAJUIMUECKUE
JIBIMOBBIE TPYOBI.

C uenbi0 MCIOJIb30BAHMS TEIJIOBOW SHEPruU yXOAAIIUX Ta30oB JUISl HYXKJ TOpsuero BOJO-
cHaOXEeHHUsI U HarpeBa BOJbI JUIsl KOTEIbHON ObliIa CIIPOEKTUPOBAaHA U CMOHTHPOBAaHA 3a OJIHUM M3
KOTJIOB TEIIOYTHIIN3AIMOHHASI YCTAHOBKA C KOTAKTHBIM dKOHOMai3epom (cM. puc. 8.11), pacmnosio-
’KCHHBIM HaJl KOTJIOM Ha oTMeTKe 3 M. J{J1sl Iojaum ra30B 4epe3 IKOHOMal3ep Ha BBIXOJIE UX yCTa-
HOBJIeH oTcackiBatoiuid BeHTHIATOP [[13-50 Ne 3 (n=1440 06/muH). [IpeaycMoTpeHa BO3MOKHOCTb
pabOTHI KOTJIa KaK C YTHIM3ALMOHHONW YCTAHOBKOM, Tak M 0e3 Hee (C MOMOIIBIO MEePEKITI0YarOIINX
3acJIOHOK). [Ipy OTKITIOUEHHOM. SKOHOMAii3epe 3acioHKa 3 3aKpbiTa, a 3acjioHKa 2 OTKpbiTa. [Ipu
MOJIKJTIOYEHUH SKOHOMai3epa 3aciIoHKa 2 3aKphIBACTCS, OTKPHIBACTCS 3aCJIOHKA 3, BKIIFOYACTCS OT-
CachbIBAIOIINN BEHTUWIATOP O, U ra3el U3 KoTia 1 HanpaBisioTcs B aKkoHOMakzep 4.
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Puc. 8.11. Tennoymunuzayuonnas ycmano8Kka ¢ KOHMAKMHbIM IKOHOMAU3EPOM:
1- xomen; 2, 3 -3acnonxu; 4 - skonomauzep; 5 - eenmunsmop: 6-oax; 7- nacoc; 8 — mennooomen-
Huk; 9 - naposoosinou oounep; 10 - pecynupyrowuii knanan; 11 - bax copsiueil 6oowt; 12 - nacocy 13
- dyuiesnvle

YcranoBka paboTaeT CiaeayomuM 00pa3oM. YXosiiue ra3sl U3 Kotia 1 mocTynarmT B HUXK-
HIOIO 30HY 3KOHOMai3epa 4, IpoXoJsT Yepe3 CIoW HacaJKu U BbIOPACchIBAIOTCS B JILIMOBYIO TPYOY.
[Toanexarias HarpeBy Bo/ia U3 OPOCHUTENS CTPYSIMU MOAAETCS HA CIOW HACaIKH, CTEKAeT B MOJJIOH,
13 KOTOPOTO MO MEPETOYHON TpyOe CIMBaeTCsl B IPOMEXYTOUHbIN 0ak O, OTTy/Aa HUPKYIALUOHHBIM
HACOCOM / HAIIPaBIISIETCS B BOAO-BOITHON TEINIOOOMEHHHK 8, 3aTeM OXJIaXIeHHAas BOJla Yepe3 0po-
CHUTEJIb MOCTYNAeT B SKOHOMai3ep. X0JI01Has BOJIa U3 BOJOIPOBOA HAMPABISAETCS B TEINIOOOMEH-
HUK 8, HarpeBaeTcsi B HEM M ciuBaeTcsi B 0ak ropsaeit Boasl 11. OTcrona Harperas BoJa HacOCOM
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12 nanpasnsiercs B aymessie 13.

WcnpiTanus mokasaiy, YTO MPH MCIOJIB30BAaHUM KOHTAaKTHOro skoHomaitzepa KIIJ[ M3K-7
yBemuumics ¢ 82 10 93 % (mo BeIcIIeit TeroTe cropanus Torumea). Hapsay ¢ 3TuM ObuT BBISIBIICH
M CYIIECTBEHHBIH HEIOCTATOK YCTaHOBKH. [IpH sKcIuTyatanuu HaONMIOMaIHCh KpaifHe HU3KHE CKO-
pocTH JBMXKeHHs HarpeBaemoil Bojbl B TpyOkax (0,05...0,09 m/c) u ocobeHHO rperolieii BoJbI B
mexTpyorom npoctpanctse (0,01...0,014 m/c).

B cBs3u ¢ ykazaHHBIM HEJOCTATKOM TEIUIOYTHIIM3AIIMOHHAS YCTaHOBKa Oblia 000pyIOBaHA
CEKIIMOHHBIMHU BOJIO-BOJSIHBIMU TETZIOOOMEHHHKAMHU C TPEOYEMBIMH XapaKTEPUCTHKAMH: THAMETP
Tpyook cekuuii 57/50 MM, mmuHa -4 M, IUIOIIAAs MOBEPXHOCTH HarpeBa cekuuid -0,75 M , 9ucio
ceKuui - 7.

CornacHO HOBOHM CXeMe MPEAYCMOTpPEH JBYXCTYIIEHYATHIH HArpeB BOJOMPOBOJHON BOJBI B
BOJIO-BOJISIHBIX TEIUIOOOMEHHUKAX 8 1 mapoBoasTHOM Ooiiiepe 9.

[Ipu BcTBITaHUM MOJICPHU3UPOBAHHON CXEMBI OBLJIO YCTAHOBJICHO, YTO B BOJIO-BOISIHBIX TEI-
J000MEHHHMKaX BOJOMPOBOIHASA BOJa B KoaudecTBe 2,4 M [u HarpeBanach a0 44...45 °C, KIIJI yc-
TaHOBKH cocTaBmi1 95 % (o BeICIIEH TEIJIOTE cropaHus ToIumBa). JlorpeB BOJbI 10 00Jice BHICO-
koit Temmepatypsl (50...60 °C) nomkeH mpoU3BOJUTHCS B MAapOBOASHOM Ooiinepe. M3meHeHue mo-
Jayy Tapa Ha OOMIIep: MPOM3BOAMUTCS PETYIHPYIOIMUM KianmanoMm 10 Mo MMIyIIbCHOMY CHTHAIIy O
TeMmIepaType BOJbl B Oake-akKymyssitope. Jsi MpOM3BOJCTBEHHBIX NYIIEBBIX HOPMATHBHAS TEM-
nepatypa Bojabl coctaiser 37 °C, T. €. JOCTaTOYeH HArpeB BOBI TOJBKO B BOJIO-BOJSHBIX TEILIO-
oOmennnkax. Ecim xe TpeQyercst 6oiee ropsiaasi BOJia, TO IMOCIIE BOJIO-BOISHBIX TETDIO0OOMEHHUKOB
ee clenyeT JAorpeBaTh B MapoBOASHOM Ooitrepe. Tak, B cirydae HarpeBa Bojwl jo S50 °C Ha map
MPUXOUTCST HEOOIIBIIAs YacTh TOIE3HOM TEIUIONPOU3BO-AUTEIEHOCTH.

KoHTpoJibHBIC BONIPOCHI

Ymo maxkoe snepeemuueckue omxoowi? Hazoeume ux munst u uovl.
Ymo maxoe BOP? [Ipuseoume kraccuguxayuio BOP.
Kax paccuumams obwuii u 603modichwiil 6b1x00 BOP?
Kaxk oyenumuv sxoHomuro moniuea 3a cuem ucnoIb308anus Meniosvix uiu 2opouux BOP?
Kaxue ucmounuxu u 6uovt mennosvix BOP umetomces 6 npomviuniennocmu Pecnyonuxu be-
napycw?

6. Kaxyro ponv ueparom menioooMeHHble ANNApPamsl 8 dHepeocoepexceHun?

7. Ha3zoeume ocHo8Hble munvl meni00OMeHHbIX annapamos 01 YMuiu3ayuy meniomsl Hu3-
KOMeMnepamypHuix u eblcokomemnepamyprvix BOP?

8. Haszosume ocnosHvle mennogvie BOP mexcmunbHol npombluieHHOCUL.

9. Obwacnume npunyun pabomul KOMAPECCUOHHO20 MENTO0B020 HACOCA U MENI080U MpPYobi.

10. IIpuseoume npumepvl ucnonwv3o8amnus meniosvix BOP.

11. Hasosume ocnogmnvie cxemvl UChONb308AHUSA KOHOEHCAmMA napa.

12. Kakue 6udvl menioooMeHHUKO8 UCNONL3YIOMCsL 8 cucmemax ymuausayuu BOP?

13. Hazosume ocHogHble mpyOHOCMU NPU YMUIU3AYUYU MENIOMbl COPOCHBIX PACMBOPO8 U Na-
POBO30YUIHOU CMeECU.

14. Kaxue ¢haxmopwvl erusirom Ha 8b100p muna menjiooOMeHHO20 annapama Oas Ymuausayuu
BOP?

15. Hasoseume ocHosHble meniomexHuueckue yCmaHo8KU — UCMOYHUKU MEeNnI0mbl COPOCHBIX
PAacmeopos u naposo30yUHOL CMeCHU.

16. Hazosume ocHogHbie npeumywecmeda u HeOOCmamKu 0002peda HCUOKOCMU <IYXUM» U
KOCMPLIM» NAPOM.

17. Hasoeume ocHnogHble npeumyuecmea u HeOOCMAMKU CMEeCUMENbHbIX Men1000MeHHbIX an-
napamos. Kaxosa obnacmuv ux npumenenusn?

18. Hazosume ocHogHbie npeumywecmea u HeOOCMAMKU pPe2eHepamuehblx menio0OMeHHbIX
annapamos.

agrwNPE
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BJIOK 9
OCHOBBI DJHEPTETUYECKOI'O MEHE/IKMEHTA U AYIUTA

9.1. lonsiTHe IHEPreTUICCKOro MECHECIKMEHTA U ayIUTa

9.1.1. llousiTHE FHEPTreTHYECKOT0 MEHETKMEHTA

Onepeemuueckuil MeHeoIcMernm — METOJOJIOTMYECKasi HayKa ¢ MPaKTHYECKUM MHCTPYMEHTa-
pUEM JIJIsl OCYILECTBICHUS MpoLEecca YIpaBIeHUs! UCIOIb30BaHUEM DHEPIHH, T. €. IIaHUPOBAHMUS,
opranu3anuu (BHEIPEHHS), MOTHBAIIMK, KOHTPOJIS ONTUMAIBHOTO HCIIOJIb30BAHUS BCEX BUJIOB U
dbopM PHEPrUU TP IEIECO00Pa3HOM YIOBJIETBOPCHUH MOTPEOHOCTEH YeaoBeka (OpraHu3aIiu) u
MHHUMAaJIbHOM OTPULATENIbHOM BIIMSHUU Ha OKPY’KAIOLIYIO CPeay.

B omnpenenennn 3HepreTHYECKOro MEHEPKMEHTa 0OHapYKMBAIOTCSI BCE AJIEMEHTHI Ipoliecca
yIpaBiEHUs: IUIAHUPOBAaHKUE, OpraHU3alisl, MOTHBALIMs, KOHTPOJb, — IPUCYTCTBYIOIINE B OIpEe-
JICHUH OOIEF0 MEHEIKMEHTa M (DOPMYITHPYETCS Ieh SHEPreTHYecKOro MEHEHKMEHTa, KOTopas
SIBJISIETCS MOAIEIbI0 MUCCUH OOIIEro MEHEPKMEHTA, — y/IOBJIETBOPEHUE NMOTPeOHOCTENW opraHu3a-
LMY B 3HEPTrUU HpH MUHHUMYME OTPHUIATEIBLHOIO BIUSHUS Ha OKpYXarolyio cpeny. CienoBarenb-
HO, SHEPreTUUECKUN MEHEIKMEHT cJle[lyeT paccMaTpUBaTh KaK COCTaBHYIO 4acTb, KaK 00s13aTellb-
HBIM DJIEMEHT MEHEIKMEHTA.

MeTtopl ¥ pe3yabTaThl SHEPrOMEHEKMEHTA KaK MPUKIIAJHOW HayKh HEOOXOIAMMBI JUIs yC-
NenrHoro (yHKIMOHUPOBaHMS 000N OpraHu3aluy, HaYMHas OT MEXAYHapOJHbIX 0Opa3oBaHMIi,
rocyiapcTB U KOHYasi ceMbeil, 110001 oTpaciii SKOHOMUKU. DHEPreTUYeCKUil MEHEPKMEHT OCYIIle-
CTBJISIETCS Ha BCEX BEPTUKAIbHBIX ¥ TOPU30OHTAILHBIX YPOBHSX YIIPABICHUS OpraHU3alH.

Cneyuanucm no sHepeemu4eckomMy MeHeOlICMeHmy — YEJIOBEK, BBINOIHAIOIMN yIpaBiIeHYe-
cKkue (QYHKUUU JUI TOCTHXKEHUS LeIed SHEPreTHYeCKOro MEHEDKMEHTA KakK MoALeIe MUCCUU Me-
HEPKMEHTa B JaHHOM opranuzauuu. YTto0bl oprann3oBarh 3¢¢GeKTUBHOE U LIaJsIlee 0 OTHOLIe-
HUIO K OKpYXarolle cpele moTpediieHue dHEpPruu, HyKHbl CUCTEMATHUYECKUE M OCHOBATENIbHBIC
3HAHUS JUISl TPUEIMHBIX AEUCTBUM B 00JIACTH TEXHOJIOI MM, OPraHU3allui U MOBEACHHUS.

CrienuanucThl M0 SHEPreTHUECKOMY MEHEKMEHTY JIOJKHBI 00J1a/1aTh OIPEIeIeHHBIM MHPO-
BO33PEHUEM U IIMPOKUM CIEKTPOM COIMAJIbHBIX, ICUXOJIOTMYECKUX, IKOHOMUYECKUX U TeXHUYe-
CKUX 3HaHUN. DTH CIIELHUATUCTHI HEOOXOIMMBI Ha BCEX YPOBHSX YIPABIICHUS BO BCEX OpraHU3aIM-
SIX.

B crpanax Epomneiickoro Coro3a, B CILA, SInonun yxe cinoxuiach KaapoBas CTPYKTypa
SHEPreTHYECKOro MEHEHKMEHTA, ONPEIeIUINCh (PYHKIIMOHANIbHBEIE 00S3aHHOCTH U IIpaBa IpH J10C-
TaTOYHO BBICOKOM YpPOBHE HHEPrOMEHE/DKMEHTA U €ro creuuduke B KaxJ0H CTpaHe U OpraHu3a-
IMU. AHaJIU3 OIBITa 3TUX CTPaH MOKA3bIBAET, YTO 0€3 roCylapCTBEHHBIX MOJUTUKH U MPOrpaMM
sHeprocOepekeHus, 6e3 co3JaHusl CUCTEMbI SHEPTETHUECKOI0 MEHEHKMEHTA HEBO3MOXHO IPE0JI0-
JI€Th SKOHOMHUYECKUN KPU3UC U JOCTUYb CTAOMIBHOTO COLIMAIbHOTO U SKOHOMHYECKOTO Pa3BUTHS.
AKTUBHO pa3BUBAETCSl PHEPreTUYECKUII MEHEKMEHT B Halled pecrmyOnuKe ¥ Jpyrux cTpaHax
CHI'. AkTuBHas opraHuM3alMiOHHasl U IpaKTHU4YecKas padboTa Mo peanu3aliui IPUHITHIX KOHIIETIIUN
U IIpOrpaMM, BHEApPEHUE d3HEpProdPpPeKTUBHBIX TeXHOoJIOrui BbiBenu PecryOnuky bemapycek Ha me-
penoBble MO3UIMU B obsacTu sHeprocOepexkenus: cpeau apyrux crpad CHI'. Ilpuuem-sueproad-
(eKTUBHbBIE TEXHOJOTUU MOHUMAIOTCS B IIMPOKOM CMBICIIE - KaK MPAaKTUYECKUN MHCTpYMEHTapuit
nporuecca ynpasieHUs 3()(QEKTUBHBIM HCHOJb30BAaHUEM SHEPrUH, T. C. COBOKYIIHOCTb METOIMK U
CPEICTB B 00JIaCTH OpraHU3AIMH, TEXHOJIOTUH (TEXHHUYSCKHE PEIICHUS KOHCTPYKIUA U MPOU3BOJ-
CTBEHHBIX POLIECCOB) U MOBEICHUSI.

DHepreTuyeckuil MEHEPKMEHT, SBJISACH YacThlO OOILEro MEHEKMEHTA, IMOBTOPSET €ro He-
papxuueckue CTpykTypel. Crienyer pasnuyaTb SHEPrOMEHEIKMEHT MaKpOYPOBHS: Ha MEXIyHa-
POJIHOM YpPOBHE, B CTpaHe, 00J1aCTH, TOPOJE, B OTPACIU SKOHOMHKH U T. II. - U SHEPrOMEHEKMEHT
MHKpPOYPOBUSI: BHYTPU MPEANIPUATHS, YUPEXKIAEHUS, (GUPMBI, B CEMbE.

[lenu sHEPreTH4ecKoro MEHEKMEHTA Pa3JInyHbl HO CBOEMY COJIEPYKAHUIO JJIs OpraHu3aiuil
pa3HbIX HepapXuueckux ypoBHen (puc. 9.1):

— Ha MEXIoCyJapCTBEHHOM YPOBHE — COXPAaHEHHUE U PAllMOHAJIbHOE UCIIOJIb30BAHUE MUPOBBIX

147



3aIlacoB YHEPreTUYECKUX PECYPCOB, MOUCK HOBBIX UCTOYHHKOB M ()OPM SHEPTHH, MOJICpKaHUE U
coxpaHeHHe OKpyKaroiei cpeabl (Sustainable Development) mist cieyronux MOKOJICHHUH;

— Ha TOCY/IapCTBEHHOM (HAIIMOHAIBHOM) YPOBHE — JHEpreTHYecKas HEe3aBUCHMOCTh U 0e30-
MacHOCTh, a Take s crpad CHI' — nepexos oT 3Hepro3aTpaTHON K 3HEProdpPeKTUBHON IKOHO-
MUKE,

— Ha OTPACICBOM YPOBHE (dHEpPreTHKa, CTPOUTENBCTBO H T.J.) — SHEProdPHeKTUBHOE U KO-
JIOTHYEecKH Oe30omacHoe (QYHKIIMOHUPOBAHHUE OTPACIIH B PAMKaX HAIMOHAIBHOMN SKOHOMUKH,

— Ha ypOBHE 00JIaCTH, TOPO/ia - MUHIUMYM 3aTpaT YHCPTOPECypCOB IS 00eCIIeYeHUs paIio-
HAJIBHBIX KOM(POPTHBIX HHPPACTPYKTYP, Ka4eCTBA KU3HU HACEITICHUS MPH COOIOACHUH IKOJIOTHYE-
CKUX HOPM,

— Ha YpPOBHE OTICIBHON (PUPMBI, IPEIIPUATHS - TOCTH)KEHNE MHHUMAIBHOW SHEPreTHYECKON
COCTABJIAIONIEH B c€0ECTOMMOCTH TPOJIYKIUU M OOecredeHne KOHKYPEHTOCIOCOOHOCTH TMPOIyK-
IIUY HO SHEPTETHUYECKUM U DKOJOTHUECKUM XapaKTEPUCTHKAM Ha BHYTPEHHEM U MUPOBOM DPBIHKAX;

— Ha ypOBHE CEMbH — MUHHMAJIBHBIN CYET 3a TOTPEOJICHHE YHEPTUU TPU 00ECIIeYeHUH KOM-
(OPTHBIX YCIIOBUM KH3HH.

Ha xax7i0M U3 3THX ypOBHEH MpeIycMaTpUBalOTCS CBOM KOHLCIIIMS U TEXHOJIOTUs (METO M-
KH, CPEJICTBA, CIIOCOOBI) SHEPrOCOECPEIKCHHS.

YPOBHMH: B ycnoBusix ppIHOYHOW 3KOHOMHKH, KaK MOKa3bl-
BAET OIIBIT Pa3BUTBIX MHIYCTPUAIBHBIX CTPaH, OCHOBHOM
MEXTOCYOAPCTBEHHBIA IIPUHLIAII SHEPTOMEHEKMEHTA!
- ™ - NAAHHPOBAHME,

AOKaABHOE yIIpaBAeHHE

+ GI'PHH"HE‘IT“H;
(BHYTPH ypoBHS)

CTHMVABLL CBEPXY,
FOCYOAPCTBEHHbIW

—

s
fl (HAUMOHANBLHBIA)

T. €. YIpaBJeHUE C BEPXHUX YPOBHEH OCYILIECTBIISIET-
Csl B OCHOBHOM IOCPEJICTBOM OIPaHHYEHHUH U CTUMYJIOB.
Wwmes B BUAY ATOT NPUHIMUI B NEPCIEKTUBE, HE CIENyeT

+r UCKJIIOYaTh, @ Ha MEPEXOJHOM JTale 3KOHOMHUKH CTpaH

OTPACH OBNACTb, MOPOA CHI', Bxumouas benapych, 1 HEOOXOIUMBI HpsIMbIE TOCY-
- = 9 napcTBEHHbIE pEryiaupyloIIMe BO3JCHCTBUS Ha HUKHUE
2KOHOMMUKK

ypOBHH. Pe3ylbTaTHBHOCTh YHEPTrEeTHUECKOTO MEHEIKMEH-
Ta Ha HAllMOHAJbHOM YpPOBHE OIICHUBAETCS IO CIEAYIOLIUM
KPUTEPHSIM:
NPEONPUATHE — (opMe HaMOHAJILHOM KPUBOW HArpy3KH: OOJIbIIEH
T e 9HEProd(H(PEeKTUBHOCTH COOTBETCTBYET OOJIee MOJIoTasi Kpu-
Basi Harpy3kd, KOTOpas OTpakaeT paclpe/ieiecHue B Tede-
CEMBbA HME CYTOK OTPEOIEHHs CTPAHOM DHEPI UM,

P — MaKpOJIKOHOMHUYECKHMM TIOKA3aTENAM, MPEXKIE BCETO
SHEPromnoTpeOICHUIO Ha AYIIY HACEJICHHs, JHEPrOEMKOCTH
HAIMOHAIBHOTO (BHYTPEHHET0) BaJOBOIO MPOJIYKTA, MHTE-
IPAIBHBIM SKOJIOTUIECKAM TTIOKA3aTEIISIM.

PaccmoTpuM QyHKIHMH CYOBEKTOB IHEPreTHUECKOIO
MeHe/DKMeHTa (OpraHoB YIpPABJICHHS) BEPXHETO YPOBHS
(MunmcTepcTBO SKOHOMHUKH, ['ocymapcTBeHHBIH KOMUTET «bemdHeprocoepexeHmne», KOHIIEPHBI
«bemuepro», «benTonras» u T.1.), KOTOPbIE 00ECIIEUNBAIOT PEIICHUE 3a/1a4 U Pe3yJIbTaTHBHOCTh
MEHEKMCHTA!

1. 3akoHOTBOpYECKAs M MPABOBAsK ACATEILHOCTH — ONPEEISONIee 3BEHO SHEPTOMEHEKMEH-
Ta, perIaMeHTHPYIOIIee BCe ero ocTaiubHble (yHKIWHU. [IpaBoBbIE OCHOBBI MCHOTHEHUs (PYHKIHH
SHEPreTUUEeCKOro MEHEKMEHTA 3aKperuieHbl 3akoHOM «O0 sHeprocOepeKeHUN».

2. TIouCck MCTOYHMKOB M pacmperenieHne GUHAHCHPOBaHUS. 3aJlor ycrexa dTo (QyHKIUH, C
OJIHOHM CTOPOHBI, 3aKJIIOYAETCSI B ONTUMAIbHO OOOCHOBAaHHOM COOTHOILIEHWU MCTOYHUKOB (PUHAH-
CHpOBaHMA M B (DOPMUPOBAaHMH WX HaWIydlleld BHYTPEHHEH CTPYKTYpHI 332 CYET SKOHOMHUYECKOU

Puc. 9.1. @ynxyuonanvho-
meppumopuanvras cmpykmypa (ue-
PapXusi) SHEPLeMUYECcKo20 MEHEeO -

Menma.
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MOJINTUKH, C IPYrOi CTOPOHBI - B 0O0CHOBAHHOM C Y4€TOM IPUOPUTETOB paclpeeseHud pruHaH-
CUpPOBaHUS Ha 33Ja4u IporpaMMbl K IHEProcOepeKeHUe.

3. DHeproayauT HaIMOHAJIHHON SKOHOMHUKH MMEET LIEJIbI0, BO-TIEPBHIX, OIEHKY ITOTEHIIHATIA
SHeprocOepeKeHus, ero CTPYKTYpbl AJIs yuyeTa IpH IUIAHUPOBAHUU PA3BUTHUS IKOHOMUKHU U JUIS
pa3paboTKu 3Heprocoeperaroieii MoJIUTUKH, & BO-BTOPBIX - OLIEHKY Pe3y/IbTaTOB 3HEPr€TUYECKOTO
MEHEPKMEHTA ISl €€ KOPPEKLUU.

4. Boipa®oTKa U KOOpAMHALMS pealn3alui HAllMOHAIbHON MOJUTHKH 3HEProcOepeKeHus, T.
€. KOHIEMNIMH, METOJAUK U CPEJICTB ISl PA3IMYHBIX YPOBHEH, B TOM YHUCIIE MOJUTUKH S3KOHOMUYE-
CKOM, TEXHUYECKOH, COIMATBHOM, HAYYHBIX M3BICKAHUM, 00pa30BaHUsl, MEKIyHAPOAHOTO COTPY/-
HudyecTBa. OCHOBHBIMU MEXaHHW3MaMH M MHCTPYMEHTaMH 3KOHOMHUYECKON MOJUTHKU 3HEprocode-
PEXKEHHUSI SABIISIOTCS PECTPYKTYpHU3alusi DKOHOMUKHU U YIpaBiieHUs €10, TapudpooOpa3oBaHue, HOP-
MHUpPOBaHME U CTAaHAAPTHI, CTUMYJIUPOBAHKE, HAIOTOOOI0KEHHE, JIbroTUpOoBaHue u T.4. K akryaib-
HBbIM HalpaBJIEHUSM TEXHUYECKOU MOJUTUKU HEProcOepeKeHHs] OTHOCSATCS ONTUMU3ALUS CTPYK-
TYpbl TEHEPUPYIOLINX MOILIHOCTEHN, pallMOHAIbHOE COOTHOIIEHNE LIEHTPAIU3ALUU U JIeHeHTpaIn3a-
LMW 3HEpProcHabX eHusi, KOMOMHUPOBaHHAs BbIPAOOTKA TEIUIOBOM U 3JEKTPUYECKOIN AHEPruM, UcC-
I0JIb. BaHHE ra30TypOMHHBIX YCTAHOBOK, BO3OOHOBIISIEMBIX HCTOUYHHUKOB 3HEPIHMH aKKYMYJIUPYIO-
IIUX CHUCTEM, SHEProcOeperammmnx TeXHOJIOTuiH 1 obopynoBanus u aAp. CyIIeCTBEHHOE 3HAYEHUE
MMEIOT JIEMEHThI COLMAIBHON MOJIUTUKU dHEProcOepeKeHus, HallpaBJICHHbIE Ha MOBBIIICHUE Ka-
yecTBa JKM3HM HacelleHWsi, YIydllleHue »JHKojoruu. B uX 4ucine - MOpOCBETUTENBHO-
Ipornara’incTckas padoTa, peKiaMa, ColalibHasi MOMOIllb, OJIarOTBOPUTEIBHOCTh. BaxHy0 poib
UrpaeT MOJUTHKA HAYYHBIX M3bICKaHUH. VX NanbHOBHUAHAS KOOPJAMHAIMS TapaHTUPYET pelleHue
SHEepPreTHYecKoi mpobiieMbl s Oyaymux nokojeHuil. He MeHee BaKHbIM SIBISi€TCSl M OpraHu3a-
1[1sl HETIPEPbIBHOM MHOIOYpPOBHEBOM CHCTEMBI 00pazoBaHus B obOjactu 3Heprocoepexxenus. Ilon-
HOILICHHBIN SHEPrOMEHEKMEHT IPENoiaracT Kak 00513aTenbHO0 QYHKIMIO KOPPEKIUHU MOJIUTUKU
sHeprocOepeKeHusl B pealbHOM BPEMEHU U Ha IIEPCIIEKTUBY.

5. Hanzop, skcneptrsa U KOHTPOJb - (DYHKIMS, periiaMeHTUpyemasl 3aKOHO/JaTelbCTBOM U
obecreunBaromias paboTy CUCTEMBI YHEPTrOCOEPEIKCHHS; OXBATHIBAET BCIO TEXHOJOTHIO YHEPTOUC-
MI0JIb30BaHMSI BO BCEX OTpAcisiX SKOHOMUKHM M COHUAIbHO-UHTEIIEKTyadbHOU cdepe. 3HaAUUTEb-
HBIHN 3¢ PeKT nacT skcrnepTr3a KOHCTPYKTOPCKO-TIPOEKTHBIX PELICHUH.

6. Opranu3aiysi IPUOPUTETHBIX YHEProcOSPErarliX MPOeKTOB (0OBSBICHUS TEHICPOB 0
CTUMYJIMPOBAHMS UX BBINOJHEHHS) U Y3POEKTUBHHON CUCTEMBI KOHCAJITHUHTA, ayJUTOPCKUX (PUPM.
OTO0 MO3BOJIIET aKTUBU3HPOBATh YHEPrOCOEPEKEHHE, MPEXKIE BCErO HA MPEANPHUATHIX, CIOCOOCT-
BYET PacIpOCTPaHEHHUIO U BHEJIPEHHUIO HanOoJiee MepeioBbIX dHEProcOEPEeraux TEXHOJIOTUN U
obopynoBanusa. OTHOBpPEMEHHO aHHas QYHKIUS MMOJb3YeTCsl KaK KOCBEHHbIM MHCTPYMEHT ISl pe-
TYJIUPYIOIINX BO3JICHCTBIE HA HUKHUE YPOBHU YHEPIOMEHEPKMEHTA.

9.1.2. JHepreruyeckuii 6ananc

OHepreTUYecKuil 0anaHc sIBJIAETCSI OCHOBHBIM UHCHIPYMEHMOM IHEPZEMUUECKO20 MEHEDIHC-
Menma 1 Han0oJiee TI0JIHOM XapaKTepUCTUKOM HEPreTHYECKOro Xo3sicTBa npeanpusaTus. BaxkHoe
3HA4E€HUE €r0 COCTOUT B TOM, YTO OH OTPaXKAET JOCTOBEPHOE KOJIMUYECTBEHHOE COOTBETCTBUE MEXK-
Iy TOTpeOHOCThIO U IpuxoioM TOP Ha TaHHBI MOMEHT WJIM NEPHUO]T BpEMEHU

ITpu cocraBiieHnu OanaHca paccCMaTPUBAIOTCS BUIBI NMOTPEOISIEMON SHEPTHUU: IEKTPOIHEDP-
r'us, ra3, MasyT, nap u T. 1. Jlasee npou3BOAUTCS KOJUYECTBEHHOE N3MEPEHUE NOTPEOIeHUS SHEP-
I'MH Ha BCE LIEJIM, B TOM YHUCJIE€ U TIOTEPHU SHEPTUU.

bananc cocraBnsiercss Ha OCHOBaHUU (PAKTHUECKOTO MoTpedsieHus sHepruu. s moiyueHus
JAHHBIX MCIIOJIb3YIOTCS CaMbl€ pa3IMuHble MPUOOPHI: CUETUUKH JIEKTPOIHEPIUH, Ta3a, 1apa, BOJbl,
OTOIUICHHUS U T. II.

N3yueHnue sHepreTnyeckux 0ajgaHCOB JaeT BO3MOXKHOCTb YCTAHOBHUTH (PaKTUYECKOE COCTOS-
HUE UCIOJIb30BaHUS PHEPIUH KaK Ha OTJEJIbHBIX YYacTKax MPOU3BOJCTBA, TAK U MO MPEANPUATHIO B
LIEJIOM, BBISIBUTH PE3€PBbl SKOHOMHH SHEPTUU.

banaHCchl MOTYT COCTaBIATHCSA MO OTAEIBHBIM SHEPrOHOCUTENSIM, U3MEPSIEMbIM COOTBETCT-
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BYIOLIMMHU SIHHUAIIAMH (DKOYIIH, KAJIOBATT-4aChl, TOHHBI YCJIOBHOTO TOIUIMBA), U 10 CyMMapHOMY
NOTPEOIEHUIO SHEPIOHOCUTEIIEH B TOHHAX YCJIOBHOT'O TOILIMBA.

B 3aBucHMOCTM OT Ha3HayeHMsI HPHEPreTHUECKHEe OallaHChl MOTYT XapaKTepHU30BaThCs Clie-
IYIOLMMU MTPU3HAKaMU:

— 10 Ha3HAYEHMIO — HA OTUYETHBIE U IJIAHOBBIE,

— [0 BHUJIAaM YHEPrOHOCHTEINICH — Ha YacTHbIC (0 OTACIBbHBIM BUJAM TOIUIMBA U DHEPrUH) H
CBOJIHBIE;

— 110 00bEKTaM U3y4eHHUs — Ha OanaHChl OT/IENbHBIX BUJOB TEXHOJIOTUYECKOTO0 000pyI0BaHUS,
LEXOB U MPEIINPUITHS B LIETIOM;

— [0 NPUHLUIAM COCTaBJICHUSI — HA aHAJUTUYECKUE, CUHTETUYECKUE, HOPMAJIU30BaHHbIE U
ONTUMAJIbHBIE;

= [0 IPUHIUIIAM OLICHKH UCNOIb306AHU MONIUBA U IHepeuu — Ha SHTPOIIMIHBIE (SHTPOIHS —
HOBOPOT, MIPEBPAIIEHIE: HAIIPHIMeED, ITPOLIECC IPEBPAIICHHS TOILIMBA B SHEPTHIO), IKCEPreTHUECKUE
(ot rped. ex - mpucTaBKa, €rgon — paboTa: MaKCUMaIbHO BO3MOJKHAsI pab0oTa, KOTOPYIO MOXKET CO-
BEPIIUTh CUCTEMA MIPH NIEPEX0/IC U3 OJJHOTO COCTOSHHS B IPYToOe).

Omuemnvle 6anancvl OTPaxXaroT (AKTUUECKUE ITOKA3aTEeNU NPOU3BOJCTBA U IMOTPEOICHUS
SHEpPruy U TOIUIMBA B UCTEKIIEM Mepuo/ie U (pakTUueCKuil KaueCTBEHHBIM YPOBEHb MX HCIO0JIb30Ba-
HUSL.

lInanosvie Oanaucel SBIAAIOTCS OCHOBHOM (DOpMOH IIAaHUPOBAHUS SHEPromnoTpeOsieHUus M
SHEPronojb30BaHUs Ha MPEACTOSAINUNA TEPUO.

Ananumuyeckue 6anancvl OTPAXKAIOT INIyOMHY M XapaKTep HCIOJb30BaHHUS IOJBOJIUMBIX
sHeproHocuteneil. OHU ciyXaT OCHOBOM Ui OLEHKU SHEpreTudeckoi 3ddexTuBHOCTH paccmar-
pPUBaEMbIX IPOLECCOB, & UX MOKA3aTESIMU SIBIISIFOTCS. SHEpreTuyeckre Kod3((OUIHUEHTHI M0JIE3HOrO0
NeUcTBUS, ompenensiemMble o popmyie:

— noa

CIE ¢

noon 6H
rae Onon - MoJie3Hast SHEPTUs; Jnods, - CyMMapHOE TOJIBEICHHOE K OOBEKTY KOJIMYECTBO
BHGPFI/II/I; Den - OHEPTIYs, BBIACIAOIIAACA BHYTPU JAHHOTO o0ObeKTa B PE3YIbTATC MPOBCACHUSA TCX~
HOJIOTMYECKOTO Tpoliecca.
Ecnau mostydueHHble B pe3ysnbTaTe OCYIIECTBICHUS TEXHOJOTHYECKOTO MPOIecca BTOPUYHBIC
sHeprerudeckue pecypesbl (BOP) ncnosb3yorces BHE €ro, ToO KOAMPHUIIMEHT MOJIE3HOTO JICHCTBHS:
= anoﬂ + 939P
3oon T O,

OnmumanvHeim dHepeemuyeckum Oaiancam SBISETCS TaKOW BapuaHT €ro, IPH KOTOPOM 00b-
CM IINTAHUPYEMOTI'O BBIITYCKA MPOAYKIUN OCYIICCTBIIACTCA C MUHHUMAJIbBHBIMUA 3aTpaTaMu SHCPIHH.

Jlst Gosiee mOCTOBEpPHOU OIeHKH 3((HEKTUBHOCTH PHEPTOMCIIONB30BAHUSA CIIOKHBIX CHCTEM,
BKITIOYAOIIUX JIEKTPUYECKYIO SHEPTHIO, TOIUIMBO U TEIJIOBYIO SHEPTHIO PA3IMYHBIX apaMeTpOB,
HCIIOJIB3YIOT SKCEPreTHYECKUid OamaHc, ¢ MOMOIIBI0 KOTOPOTO OMpeAenseTcs padoToCIOCOOHOCTh
(9KCeprust) TeXHOJIOTUYECKUX M SHEPTETHYECKUX YCTAHOBOK.

JUisg cocTaBlieHUsl M aHAJIM3a dHEPreTHUYecKoro OanaHca MpeanpusTUs WHOOpMAIs MOXET
OBLITH MMpeaAcCTaBJICHA B BUAC CICAYIOIIUX JaHHBIX.

- o0masi MPOM3BOJICTBEHHAsT M JHEPreTHUYeCKas XapaKTepUCTHKA mpeanpustus (00beMbl 1
HOMEHKJIATypa BBIITYyCKaeMOH MPOAYKIMH, €€ ce0eCTOMMOCTh C BBIICJICHHEM DHEPTreTHYECKOH CO-
CTaBIISIOIICH);

— OIIMCAaHHUEC CXEMbI MATCPUAJIBHBIX U DQHCPICTUYCCKUX IIOTOKOB,

— MepeyueHb U XapaKTePUCTHKAa OCHOBHOTO YHEPTOMCITOJIB3YIOIIEr0 000pYyA0BaHUS,

— TaHHBIE O PacX0/1aX YHEPTOHOCUTEIICH;

— TaHHBIE 0 paboTax MO PAMOHATBHOMY HCITOJIF30BAHHUIO SHEPTHH HA MPEIIPUATHH.

Cxema MaTCpHUAJIbHBIX U SOHECPTCTUYCCKAsA IIOTOKOB COIIPOBOXAACTCA OIMMCAHUEM BUJOB H I1a-
paMeTpoB SHEPrOHOCUTEINCH, COCTOSTHUEM HCIOJIb30BAHUSI BTOPHYHBIX SHEPTETHYECKHX PECypPCOB,

noon
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CHUCTEMBI YYE€Ta U KOHTPOJIS pacxoda SHEPTHUU U SHEPTOHOCHUTEIICH.
AHaIu3 3HEPreTHIECKOTo 0ajaHca COCTOWT B KaY€CTBEHHOW M KOJMYECTBEHHOM OIICHKE CO-
CTOSIHUSL SHEPTETHYECKOI0 X031CTBA MPEIITPUATH.

9.1.3. DHepreTuueckne ayaAuThl U 00CJI€0BAHUS

DHepreTudyeckue ayauTbl U 00CIe0BaHUS — OCHOGHOU UHCHIPYMEHM SHEPTETUYECKOTO Me-
HEPKMEHTa Ha BCEX €r0 YPOBHSX: HAIMOHAJIBLHOM, OTPAC/IEBOM, PETUOHAIILHOM, TOPOJCKOM, HPE-
npustus. UX uenwv - eviseumsv ucmoyHuku snepeocoepescenus, oyeHums nOmeHyuanl sHepeocoe-
pedcenus u paspabomams npocpammy snepeocoepezarowux meponpusmuil u mexronoauti (9CMT)
€ ycmanogieHuemM npuopumemos ux eneoperus. HakorieH MHOTOJETHUHM OIBIT SHEProayAuTOB U
obcienoBanmii. OqHako ¢ cepenubl 90-X IT., ¢ HAYAIOM aKTUBHOW YHEpProcoeperaromeil oIuTHKA
B ObiBIIMX cTpaHax CHI', KoHLeNIus U METOJIMKU BBIIIOJIHEHUS UX CYIIECTBEHHO W3MEHWIHCH,
MPUOOPETS CUCTEMHBIN XapaKTep U KaY€CTBEHHO HOBBIM TEXHUYECKUN YPOBEHD.

[Ipy BBHIOJIHEHUH SHEPreTUUYECKUX 00CIEeI0BaHUN U ayJUTOB NPEANPUATUN pelIaloTcs cie-
IyIolue 3aJa49u:

* aHanM3 (QAKTUYECKOTO COCTOSHUA U 3()(PEKTUBHOCTU IHEPrOUCIIONIB30BAHUS, BBISIBICHUE
[IPUYMH NOTEPh SHEPTUH, UX KIIACCU(PUKALUSA U OLIEHKA;

* oIpejeseHNe pallOHAIBHBIX Pa3MEPOB 3HEPronoTpedIeH s B IPOU3BOACTBEHHBIX MPOIIEC-
cax ¥ yCTaHOBKax;

* OIpe/ielIeHUEe ONTUMAIbHBIX HAIIPABJIEHUH, CIOCOOOB M pa3MepOB UCHOJIb30BaHUS MIEPBUY-
HBIX U BTOPUYHBIX SHEPTrOPECYPCOB;

* OIICHKA Pe3epBOB COEpEKEHMs SHEPTUH, T.€. FHEprocoeperaroieil MOTeHIMaIa ¢ TOMOUIIO
Matpunl DCMT;

* YIIYYIlIEHUE PEKUMOB pabOThl TEXHOJIOTUYECKOTO U SHEPreTUYECKOTO 000pyI0BaHUS,;

* pa3paboTKa WK yTouYHEeHUE HOpM pacxoqa TOP Ha mpou3BOICTBO MPOIYKIUH;

* OpraHu3alys Uik COBEPIIEHCTBOBAHME CUCTEM yUYETa U KOHTPOJISI pacxo/1a SHEPruy;

* pelIeHHe BOIPOCOB M0 YCTAHOBJIEHUIO HOBOI'O 0OOPYAOBAHUS U COBEPIICHCTBOBAHUIO TEX-
HOJIOTMYECKUX MTPOLIECCOB.

[TosicHuM pa3Hully NOHATUH <BHEprooOcieoBaHUe» U «3Heproayaut». O6e mnpoueaypbl
MpeAHa3HaYeHBI IS OLICHKU 3(P(GEKTUBHOCTH SHEPro3aTpar, OMpeIeICHUs BO3MOKHOCTEH IHEPTO-
coepexxeHus U co3znanus riana peanusanun DCMT. OnHako, HCoib3ys MEPBbIM TEPMUH - <QHEp-
roo0cienoBaHne», KaKk MPaBHio, MIMEIOT B BUAY IIPOBEJCHNUE 00CIICIOBAHNS CHIIAMH CAMOTO TpEe/I-
npusaTHs. TepMUH «OHEProayAuT» MPUMEHSIOT, €CIIM Mpolelypa IPOBOAUTCS BHEIIHUMU OpraHU-
3alMSIME C MH(POPMAIMOHHO-TEXHUUYECKON MOMOIIBI0 MEpCOHaNa ¢aMoro mpeanpustus. Takumu
BHEIIHUMH OPTraHU3ALMSIMU MOTYT ObITh KOHCYJIbTALlUOHHBIE WJIM NPABUTEIILCTBEHHbIE ar€HTCTBA,
MMEIOILIUE BBICOKOKBATHU(PHUIIMPOBAHHBIX AKCIEPTOB M COBPEMEHHbIE NOPTATUBHBIE KOHTPOJBHO-
u3MepuTenbHble pudopsl. Hampumep, sHEproayiuThl Ha MPOMBIILIEHHBIX TIPEIIPUITHIX UHCIIEK-
TOpbI 3HeprocHadkaromux komnanuit CIIHA npoBoAsT 1ub0 caMOCTOSTENBHO, JIT00 00palarTcs K
ycllyraM KOMIIETEHTHBIX 3KCIIEPTOB HAyYHO-MCCIIEIOBATEIbCKUX HMHCTUTYTOB, YHHUBEPCUTETOB,
KOHCaNTUHIoBbIX (upMm He Tosbko CHIA, Ho u EBpombl. B nstu crpanax npumeHnsitorcs o0si3a-
TeJbHbIE SHEPreTUUECKUe ayluThl. B oTpacisx ¢ 060abmuM NOTpeOIIeHUEM SHEPIUU ayAUThl IPO-
BOJISITCSL PETYJISIPHO U UX MPEANUCAHUS 00s13aTENIbHBI K UCTIOIHEHNUIO. DHEPreTHUeCcKrue ayAuThI 5B-
JSIOTCS HEOOXOAMMBIM YCIIOBUEM JJISl BBIJICJICHUS MPAaBUTEIbCTBEHHBIX CYOCUANN MM APYroH mo-
MOIIIM B OCYILECTBICHUH MEPOIPUATHil 10 sHeprocOepexkenuto. B Urtanuu, Opannuu. Hunepian-
nax, [lopryranuu cymectByeT TpeOOBaHHE COCTaBJICHHS SHEPreTUUECKUX IIJIAHOB KPYIHBIMU MPO-
MBIIIJIEHHBIMU NPEANPUATUAMU C YKa3aHUEM HaMeYaeMbIX MEPOIPHUSATHI MO MOBBIIIEHUIO SHEPro-
3¢ dEeKTUBHOCTH, a TaK)KE OTYETOB HO MCIIOJIb30BAHUIO 3HEPTUU B TEUEHHUE rojia U JESTeNIbHOCTH,
HaIPaBJIEHHOHN Ha YMEHbIIIEHUE YHEPTONOTPEOICHUS.

B Pecniyonuke bemapych 00s3aTeibHOMY SHEPTrO0OCIEAOBAHUIO TIOAICKAT MPEAIPHUITHS, yU-
peXICHUS, OPTaHU3alliU, €ClId ToJoBoe moTpednenne umu TOP coctaBnser Oonee 1,5 Thic. TYyT.
[Ipou3BoUTE 3TH HHEProoOCIETOBAaHUS HMMEIOT IPaBO CIEUUATM3UPOBAHHBIE OpraHU3alUH,
UMEIOIIHE pa3pelieHue (JIuieH3u0) ['ocy1apcTBeHHOr0 KOMUTETA M0 SHEProCOEPEKEHUIO U IHEP-
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reTHYECKOMY Ha/I30py Ha MX BBITIOJHEHUE, 33 CUET CPEACTB 00CIeIyeMbIX IPEIPUSTHI H pecITy0-
nukaHckoro (ouma «IHeprocoepexenue». O0cienoBanmne MPOBOAUTCS COTIIACHO rpaduKy, yTBEp-
KJIEHHOMY COOTBETCTBYIOIUM PECITYOJIMKAHCKHM OPT'aHOM TOCYIapCTBEHHOTO YIPaBIICHHsI, 00be-
nuHeHusMH, nogauHeHHBIMH CM PB, obnucnonkomamu 1 MUHCKHM TOPUCIIOJIKOMOM M COTJIACcO-
BaHHOMY ¢ Komurerom no sneprosd¢exruBaoctu npu Coere Munucrtpos Pecniybnuku benapyce.
WHaTepBan MexIy SHEPreTHYeCKUMHU OOCIIeOBaHMSIMH HE JOJDKEH MpeBbImaTh S ser. O cpokax
MIPOBEACHUS 00CIIEIOBAaHUS CYOBEKTHI XO35HCTBOBAHHS M3BEIIAIOT 32 3 MeCsIa JI0 €ro Havyasa.

CrouMOCTh pabOT TIO PHEPreTHUECKOMY ayauTy OIUIAYMBACTCS 3a CYET CPEACTB oOciemye-
MBIX:

— XO3pacyueTHBIX OpraHW3alyi - MO CTAaThe 3aTPaT, OTHOCHMBIX Ha Ce0ECTOMMOCTD MPOIYyK-
LIMH, a TAK)KE 3a CYET peciyOaruKaHcKkoro Gpoxaa «HeprocOepekeHue»;

= OI0JDKETHBIX OpraHu3aiyii (mpu GUHAHCHUPOBAHUU MECTHBIX OIO/DKETOB) -TI0 CMETe, COrJia-
COBaHHOM O0JIACTHBIMHU HJIM TOpoJia MUHCKA 3HEPreTUYECKUMH KOMHUCCHSAMHE ([0 TEPPUTOPHAIH-
HOMY TPHU3HAKY).

CroumMocCTh paboT ompesensieTcss Ha OCHOBaHHM BPEMEHHOTO HOPMAaTHBHOTO AoKyMmeHTa «[lo-
PSIOK OTpeesIeHus TPYA03aTpaT Ha MPOBEIEeHHE padoOT MO SHEPreTHYECKUM 00CIeIOBaHMAM, Ha
pa3paboTKy SHEPreTHICCKUX OATaHCOB U HOPM Pacxo/ia TOTUIMBHO-IHEPTE€THIECKUX PECYPCOB.

DHeprooOcie10BaHUE MOXKET ObITh IEPMAHEHTHBIM, T. €. UMETh HETPEPbIBHBIN TEKyIIUN Xa-
paKTep, MepHOAMYECKIM U Pa3oBbIM. [lepMaHeHTHOE 3HEprooOceroBaHne TpedyeT BBICOKOH cTe-
MEHW aBTOMAaTHU3AIMH IPUOOPHOTO ydeTa sHepromnoTpedneHus. [Ipu mepMaHeHTHBIX 00CIeT0BaHH-
SIX OCYILECTBJISIETCS IOCTOSIHHOE Mcmob3oBanue Marpul] DCMT s BeIOOpa NPUOPUTETHBIX Me-
POTIPHUATHH W OJHOBPEMEHHO KOPPEKTUPOBKA MaTpuil. llpm ayaurax, HOCSIIUX MEPHOIMYECKHMA
WJIM pa30OBbIN XapakTep, IPOU3BOAUTCA pa3paboTka uiu Koppekruposka matpul DCMT, Ha ocHOBe
KOTOPBIX COCTABIISFOTCS TUIAHBI TI0 SHEProcOEpPEeKEHUI0, KOHTpoJmpyeTcs: 3 (HEeKTUBHOCTh YHEPTO-
WCTIOJIb30BAHUSI.

Pasnuyaror mpeaBaputenbHOE JHeproobdcienoBanue (ayaut) u jaeTaibHOe (MOAPOOHOE).
[IpenBapuTensHOE MOXKET UMETh CaMOCTOSTEIBHOE 3HAYCHHWE WMJIM OBITh HAYaJbHBIM JTAIlloM Jie-
TaJIbHOrO 00CIIE0BaHUS.

Ha puc. 9.2 npencraBieHa TEXHOJOTHYECKasi CXeMa YHEProo0CIIeIOBaHUS TPOMBIIIIICHHOTO
npeAnpusITHs. JHEProooOcieoBaHNe BKIIIOUAET YeThipe aTana. Ha sramne mpeaBapuTenbHOTO 3HEp-
rooocienoBanus (I190) cobupaercs umerornascs nHpopmanus 00 odbemax morpedieHuss TOP,
KOTOpast JOTOJHIETCS OCMOTPOM MPEIIPUATHS U pe3yIbTaTaMH CaMbIX IPOCTHIX 3amepoB. [1Iupo-
KO HMCIIOJIB3YIOTCS 3apaHee COCTaBIICHHbBIE TUTIOBBIE ONIPOCHHUKH. Ha ciemyromem 3tamne BBITOIHSACT-
cs1 metanbHoe sHeprooocnenosanue (J120) npeanpustus. Tabmuna 9.1 qaet cBeeHus 0 ASHCTBHIX
ayJIUTOPOB Ha dTAIe MPEABAPUTEIHLHOTO SJHEPTroOOCICIOBAHNS U €T0 PE3y/IbTaTax.

[To pesynbratam I130 peranbHOE sHEProoOescIOBaHNE MOXKET NOTPEOOBATHCS KaK JUIsl BCE-
ro, TaK M JJIs 4acTu npennpusatusi. OHO MO3BOJISET BBISIBUTH M Pa3JIEINTh SHEPreTUICCKUE TOTOKU
10 OT/EIBbHBIM IIeXaM U ycTaHoBKaM. JID0 mperycMaTpuBaeT TIIATEIbHBIN aHAIU3 TIOTOKOB SHEP-
TUU BCEX BUJOB Ha OCHOBE MpHOOPHOro oOciemoBaHus O0OBEKTOB, MPOIECCOB M OOOPYHAOBaHUS,
M3yUYeHHs] PSKUMOB HUX Pa0OTHI, MACIIOPTHBIX JAHHBIX O00OPYHIOBaHUS, COCTABJICHUE dHEpreTHYe-
CKUX OaJlaHCOB IO OTNEIBHBIM BHJIAM SHEPTOHOCHUTEINIEH, OTACIHHBIM IPOU3BOJICTBAM, I[eXaM, yc-
TAaHOBKaM, B IIEJIOM MO MIPEIIPHUSATHIO.

Tpetuit aTam sHeprooOCcIeOBaHUS BKIIIOUAET aHan3 pe3ynbTaToB 20 u pa3paboTky peko-
MEHJIAIUHI [0 SHEProcOCPEIKCHUIO, UX IKOHOMUYECKYIO OIICHKY (HU3KO-, CPEIHE- M BBICOKO3aTPaT-
HbBIC), OIICHKY 110 BPEMEHH peanu3aiuu (KpaTtko-, CpejiHe- U J0JITOCPOYHbIC), KOPPEKTUPOBKY MaT-
pury OCMT, ycTaHOBIIEHHE IPUOPUTETOB MEP TI0 SHEPrOCOEPEKEHHUIO.

Ha gerBepToM 3Tame sHEprooOCiie0BaHUS MPOU3BOIATCS MOATOTOBKA WTOTOBOTO OTYETa U
TUTaHA MEp IO YHEPTOCOEPEKEHHIO, TPEICTABICHHE HX PYKOBOIUTEISIM MPEANPHUITHS, 00ydeHHE,
WHCTPYKTaXX MepCOHAJa MPEANPHUITHS, OKa3aHHe eMy KOHCYJIbTAI[MOHHOM IIOMOIIH TI0 peaTu3aIiiu
TUTaHa.
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ﬂ
METOAMKA DHEPTETUYECKOTO OBCAEAOBAHUSA IMTPOMITPEAITPUATHUHN

1 Y
[ToAroToBKa M pOpMHPOBaHHEe HeODXOAMMOH
MCXOAHOH HH(pOpMAaIHH

] XapaKTepHCTHKA COCTOSHMS

paboT no 3HeprocHepeReHHIO

Of6was NpoU3BOACTBEHHaA
W 3HepreTHUecKas Xapak-
TCPUCTHKH TTPEATTPHATHA:

Obm e ODORA3aTEAN
NPoN3-0il W 3Hepr.
XAPAKTEPHCTHE

-A@HHBIE uﬁ'yAeAbHux daxTu-
YeCKHX pacxopax M HopMmax

pacxopa 3HepruH;

- HA3Ha4YeHHEe TTPOM3B-Ba;

~00BeMEl H BHABI ITPOAYKIL.

~IPOHIB-HEIE [IOAPAIACAE-
HHsL OCHOBHOIO H BCIIOMO-
raTeABHOrO TeXHOAOIH-
YeCKOM HalHa'1eHHA

-CT-Th OCHOBHEIX
OpoR3-KX QOHACB
-cefecCTOMMOCTS;
-npu OKIAR;
“YHCACHHAOCTE Nepco-
HAAA [IPEANPHATHA

- Xapak-KH OCHOBHBIX DCMT;
-Pe3yALTaTbl BHEAPEHHS ITHUX
MEepOonpPHATHH.

|

OnHcaHue Cxembl MaTepH-
AABHEIX H JHepreTHHeCKHX
NOTOKOB

Cucrema yuera
H KOHTPOAR PAcxoAa
JAEKTRO3IHEPIHA

i Bribop aremenTOB \

HPEeAllpHATHA (LeXH,yCTaHo-
BKH,...), IOAAEKALHX

-TEXHOAOTHYECKHN nponect
BOTAEABHBIX MPOHIBOA-RIX,
NOAPEIACACHHA X,

-Xap-KM OCHOBHOTO OGOPYA.
-MCTOYMHHMKH 3HEePIHH.

-CTPYKTYP& IrOAOBOIO
NOCTYOACHHS;
-CTPYKTYPA FOAUBOTO
narpebAeHNA

AeTAABHOMY JHEPreTHYecKOoMY

0OCAECADBAHHID
\_ y,
Y

[MpoBeseHre HeOGXOAHMEIX
HCTILITAHHH, H3MEDeHHH

H pacueTos

) i

[COCTameHHe JAEKTPOIHEepreTHYECKHUX ﬁaAaHCOB] |

IMpoBeaeHHE AOIIOAHHTEABHBIX MCTLITAHHI, H3IMEPEHHA H PACHCTOB AAS 3AEMEHTOB, |
MOAAEKAIMX ACTAALHOMY 3HeprooOCAEAOBIHHIO (IpH HEOOXOAHMOCTH)

CocTaBAeHHe MPHXOAHBLIX H PACXOAHBIX YacTel 3HeprobaraHcos ((PaKTHUYECKHX
W € yueToM 3HeprocOeperalolniMx 3KBHBAAEHTOBHArPy 30K, BKAIOUAS HETPaAUI[HOHHEL
BO30OHOBASIEMEI® HCTOYHHKH BIIPHXOAHOW 4acTH) BaHaAHTHIeCKOHR pupMe 110

\o'menhnhm yCTaHOBKaM Hexam MPEANIPMATHIO B I[EAOM }
- . .. .
3 CTAHAAUIBD ]
CTPYKTYPhI ||(haKTHYECKHX W HOPMaTHBHHI OIIeHKA BO3M-TH CTPYKTYPbl
IHepro- rnokasateAent s derTuBHOCT aneprocbep-mero MCTOYHHKOR
noTpebAeHHA JHEeProHCcIOAhIOBAHHS = noTeHlHaAa 3Hepruy

A

4

~ BbIAAYA PEKOMEHAALIMU 10 }.i

!

1

Y Y
palHOHAAH3AIIHH paapa&oﬂn(e KOppeKTHpOBKe
CHCTeM yHueTa H KOHT-| |[ROMIAeKCHAIX MaTpHI] AICM TEKVIIHX U pacuyeTy rnepc-
POASi PACXOAQ JHEPIUM na ocxose MACY NEeKTHBHBIX HOPM PAaCcXOAd

Puc. 9.2. Texnonocuuecxasn cxema snepeoobciedo8anus npeonpusimus
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Tabmuua 9.1
JIeWcTBHS ayIUTOPOB HA ATAIE MIPEIBAPUTEILHOTO SHEPTOOOCIICIOBAHUS U €T0 pe3ylibTaTax

JlevictBus smia (rpymisl), npoBosiiiero [150: Pesynerater [190:
1.CocraBnenue miana coopa naHHbix o npeanpu- | 1.06mas cTpykrypa sHepronotTpeOieHus Ha
SATUU M COJICHCTBHS B UX TIOJTYICHUH TIPEIIPUSTHH.
aJIMUHUCTpPALIHH. 2.01eHKa MOTeHIHAIA SHEProcOepeKeHUSI.
2.COOp aHHBIX: cYeTa 3a SHEPTUI0, O0O0BEMEI 3.ITpuopurernsie obmactn SCMT.
MPOAYKIMH, TUIAH MPEIIPUATHS H T.II. 4.HemenneHHbIE MEPHI 110 SHEPTOCOSPEIKEHUIO.

3.AHanu3 JaHHBIX: TApU(OB, IHEProsarpar Ha 5. O6nacTu A1 1eTanbHOTO 00CIeI0BaAHMS.
SIIMHMILY IPOIYKIUH (TUIOMIAIN), CTPYKTYPBI
SHEPronoTpeOIeHUs 10 MPEANPUATHIO.

4. Pa3zpaloTka 1mjiaHa HEMEJUICHHbBIX Mep 110
sHEprocoepexeHuio (rae? Kak? CKOJIbKO?),
obnacteit u cpencts s 0.

5.Peanuzanus HeMeUIEHHBIX MEpP U 3aMepBhI IS
OIICHKH MX PE3yJIbTaTOB.

6.IIpencraadcHue otuera o pesynbrarax [190 u
yOexieHre pyKoBOACTBA TIPEATIPHUSITHS O
HeoOxoaumoctu J120.

B pesynbrare sHeprooOcie0BaHus MPEANPHUSITHIO MOTYT OBITHh PEKOMEHIOBAHBI CIICTYIOIIHE
WHCTPYMEHTBI SHEPTCTHYECKOTO MCHEILKMEHTA: TICPUOAMUSCKUEC ayAUTHI, IEPMaHESHTHOE 00CIIe/0-
BaHHC U KOHTPOJIbHO-U3MCPUTCIILHBIC CHUCTEMBI, (bYHKIII/IOHI/IPYIOHII/IC B p€aJIbHOM BPEMCHHU B paM-
KaX aBTOMAaTU3WPOBAHHBIX CUCTEM y4deTa, KOHTPOJIS U yIIPaBICHUS SHEPTOMOTPEOICHUEM.

JIJ'I?I KAQUYECTBCHHOTI'O U 6BICTpOFO BBIINIOJITHCHHUA IICPUOJUYCCKHUX U PA30BBIX DOHEPIroayJuTOB Ha
COBPEMEHHOM YPOBHE BBICOKOKBAIU(HUIIMPOBAHHBIMU SKCIIEPTAMH CIIELUAIU3UPOBAHHBIX (HUPM
CITy)KaT MepeaBUKHbBIC JabopaTopun (3HEProaBTOOYCHI), OCHAIIICHHBIE KOMIUICKTAMH MOPTATHBHO-
ro 000py/I0BaHHUS:

— DJICKTPOHHBIMHU aHaJIU3aTOpaMHu I'OPpCHUA WU ABIMOBBIX I'a30B JIA IIPOBCPKU U OHCpaTI/IBHOI\/’I
HACTPOMKH KOTJIOB, Ta30BBIX TYpPOMH, TOPEJOK, ISl KOHTPOJIS BBIOPOCOB OKCHJIOB yIJIepoJia, a30Ta
U CepHI,

— aHAJIM3aTOPAMH JIEKTPOTIOTPEOIICHUS, U3MEPSIONIMMH M 3allOMUHAIOIIMMH ITapaMeTphl Mo-
Tpe6J'I€HI/I$I TpeX(ba?:HBIX u O)IHO(ba?:HBIX IMPUEMHHUKOB BJIGKTpOBHepFI/II/I: TOKHW W HANPSAKCHUA BO
Bcex (azax, aKTUBHYIO U TIOJIHYIO MOIIHOCTH, KOA()(DHUIIMEHT MOITHOCTH M MOTPEOICHHYIO SHEp-
THI0;

— IU(POBBIMU KOHTAKTHBIMU U MH(paKpaCHBIMU OECKOHTAKTHBIMU Tep- -MUKPOMaHOMETPaMH
¢ TpyOkamu [1uTo u aneMomeTpamMu, U3MEPSIOIUMHU CKOPOCTH BO3AYLIHOTO IOTOKA;

— IU(POBBIMH JIFOKCMETPAMHU, ONPEICISIONIMMA YPOBHU OCBEIIEHHOCTH B 3IaHUSAX U COOPY-
JKCHUSX;

— OJICKTPOHHBIMHU aHAJIM3aTOpaMK KadeCTBa HATaTEILHON BOABI KOTJIOB, U3MCPAOIINUMU pH
Cpenbl, POBOIUMOCTh M KOJIMYECTBO PACTBOPEHHBIX COJICH, COJIEpKAHUE KHCIOPOa H TEMITEPATy-
py;

— JIETEKTOpaMH KOHJIeHCaTa OTBOJYMKOB U TPYOOIIPOBOJIOB, IPOBEPSIIOIIUMHU UCIIPABHOCTD UX
1 3aIOPHOM apMaTyphl, ONMPEACISIONUMHI YTEUKH B TIap0O-, Ta30- ¥ BO3AyXOIPOBOIAX;

— ApYIr'uMH COBPEMCHHBIMU U3MCPUTCIIAMU - HAKOIMUTCIAMUA OaHHDBIX.

UtoOBI 00nerunTh paboTy MO 00CIEOBAHUIO, OOBIYHO MPEIAracTcsl MOArOTOBUTh COOTBET-
CTBYIOLIME (OPMBI MO SHEPreTHUECKOMY OCMOTpY. OHU JTOJDKHBI COJIEP’KaTh BCIO HEOOXOJIUMYIO
uHpopmanuio. 3aTeM npu o0ciIe10BaHUU TPOU3BOAUTCS 3alMCh UHPOPMAIMKU B MOJATOTOBIICHHBIE

(bopMBl.
Hwxe npuBeneHsl MpuMepsl 00BEKTOB SHEPreTUYECKOTO ayAnTa ¢ YKa3aHHEeM Hanboiee Bax-
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HBIX CUCTEM U 000PyIOBaHUs [yl 00CIEI0BAHUS.

1. TTapoBsie cucreMbl. OnpenensoTcs: TeMIepaTypa 1 JaBjiIeHHUE Mapa, HATMUYUE U COCTOSHUE
KOH-ZICHCAaTOOTBOJYMKOB, COCTOSIHHE TEIUIOM30JIIINK, YT€UKH Iapa, BO3BpaT KoHAeHcaTa. Bos-
MOXKHbIE€ PEKOMEHJALUU 10 SHEProcOepeKEHUI0 — YCTpaHEHUE yTeueK Mapa, TEeIJIOU30JIAus Ta-
PONPOBOJIOB, YCTAHOBKA KOHJIEHCATOOTBOIYMKOB M BO3BpAT KOHJEHCATa, YTUIM3alUs Terja KOH-
JIeHcaTa.

2. Cuctema cxaroro Bo3ayxa. OObEKTaMU M3y4CHHS SIBIISIOTCS KOMIIPECCOPHBIE CHUCTEMBI,
CUCTEMBbI paclpe/IesieHusl BO3AyXa U PEryJIUpOBAaHUS AAaBJICHUS, IaBJICHUE Y TOTPEOUTENs, MPUCYT-
CTBUE B BO3/1yX€ KOHJIEHCaTa, HaJIM4YHUE YTeUueK, CUCTeMa OXJIaXIeHUs. DHeprocoeperammue Mepo-
HPUATHS BKJIIOYAIOT B ce0s yCTpaHEHHE yTE€UEK BO3JyXa, €ro OCYILKY, YCTAHOBKY CUCTEM pEryiu-
pOBaHMs J1aBJICHUS, CEKIIMOHUPOBAHUE KOMIIPECCOPOB, MEKCTY-IIEHYATOE OXJIAXIACHHUE, OrpaHHye-
HUE PAacXo/ia OXJIAXKAAIOIIENH BObI, IPUMEHEHHE SKOHOMHYHBIX KOMIIPECCOPOB.

3. Bonocuabxxenue. OOCIeayrOTCS HACOCHBIE YCTAaHOBKH, JIEKTPOIIPHBO] HACOCOB, PEKHMBI
paboThl HACOCOB, YTEUKU U HETIPOU3BOAUTEIbHBIE TOTEPU BOAbI. CHIDKEHHE MOTEPh 00ecIeunBaeT-
Csl YCTpAaHEHHEM YTE€UYEeK BOJbI, YMEHBLIEHUEM IMOTEPh SHEPIrUU HA TPAHCHOPTUPOBAHUE BOJbI IO
TPYOOIIPOBOIHBIM CHCTEMAM, MOJIEPHU3ALIMEN AJIEKTPOIIPUBOIOB HACOCOB.

4. KorenbHble ycTaHOBKH. [Ipy 00CiIe10BaHUE U3MEPSIOTCS PEKUMHBIC TTapaMeTphl (IaBiie-
HUE, COCTaB JIbIMOBBIX Ta30B B PA3JIMYHBIX TOUKAX TPaKTa, TEMIepaTypa BOJAbl U BO3/yXa, IapameT-
pBI Tapa, TeMIeparypa HapyKHbIX MOBEPXHOCTEH M0 BCEMY TPAKTy KOTEJIbHOW ycTaHOBKH). [Ipo-
n3Bojutcs aHanu3 KIIJ] ycraHOBKH, COCTOSIHMSI TETIOU30JIALUHU, IOTEPh TEIUIA U3IIYyYE€HUEM, C JIbl-
MOBBIMHU Ta3aMHU U MPOTOYHOM BOjI0¥. OmieHMBaeTcsi 00U TETUIOBOM OallaHC, YPOBEHb BHIOPOCOB
B aTMocdepy, MPUCOC BO3ayxa HOo TpakTy. COepekeHHIO SHEPTHH CIIOCOOCTBYET TEIIOW3O0JISIIUS
HapY)XHBIX TOBEPXHOCTEH YCTAaHOBKH, YCTAaHOBKAa aBTOMAaTHYECKHX DPETYJISATOPOB, YILUIOTHEHHE
KJIalaHOB W TpaKTa, YTHUJIM3AIUs TeIlla JbIMOBBIX I'a30B U MPOJAYBOUYHOI BO/bI, MOJEPHU3AIIMS Ha-
THETaTeIbHBIX YCTPOICTB.

5. [leun. IlpousBoauTcss M3MepeHHE PEKUMHBIX MAPAMETPOB I€UH, OMPEIENISAIOTCS COCTaB,
JaBJICHUE U TeMIIepaTypa JAbIMOBBIX I'a30B B TONKAaX M TpaKTe ME4M, TeMIlepaTrypa HapyKHbIX IO-
BEPXHOCTEH, pacxo] M TeMIlepaTypa OXJIaXIArOUCH BOJAbI, XapaKTEPUCTUKH  DJIEKTPOINPHUBOAA
HarHeTare’abHbIX YCTPOMCTB. B anekTpuueckux rnevyax onpeAeseHuIo MoJUIeKaT UX JIEKTPUUIECKUe
napameTpsl (Harpyska, MOIHOCTh). COEPEIKEHUIO SHEPTUHU  CIIOCOOCTBYET TEILTOM3OJISAIMS HAPYK-
HBIX [TOBEPXHOCTEH Ne4H, yCTAHOBKA aBTOMATHUECKUX PETYIATOPOB, YILIOTHEHHE 3aCIIOHOK U Kila-
MIaHOB, YTWJIM3AIMs TEIUIa JBIMOBBIX a30B U BO/JIbl, IPEABAPUTEIbHBIN MOJOTPEB LIUXTHI 32 CUET
YTUJIM3UPYEMOIO TEIUIa, YCTAHOBKA PEr€HEPAaTOPOB, MOJEPHU3AMS HATHETATEIbHBIX YCTPONCTB U
T.I1.

6. Boiinepsl 1 TemI00OMEHHUKHU. M3MepsIOTCs BXOIHAS M BBIXOAHASA TEMIIepaTrypa TeIIOHO-
CUTeNIel, UX PAacXo]l W IMepenajabl JaBjiCHUs, TeMIlepaTypa HapyKHbIX MOBEpXHOCTEH armapara,
OLICHUBAKOTCS mnotepu Tera, onpenensercs KIIJ, npousBoautcs aHanu3 TEMIOU3OJSALNH.
YMeHblIeHHe MOTePh YHEPIHH 00eCIIeUBaeTCsl U30JAUeN TPyOOIIpOBOIOB U HAPYKHBIX MOBEPX-
HOCTEH, OUMCTKON TEIJI000MEHHBIX TOBEPXHOCTEH.

7. CuctemMa KOHJIMIMOHHUPOBAHMSI BO3JyXa, OTOIUIEHHE U BeHTW AU, 3ydarorcs xapak-
TEPUCTUKH DJIEKTPONPUBOJA HACOCOB U BEHTHISATOPOB, CUCTEMbI PETYIMPOBAHUS TEIIOOOMEHHU-
KOB, MU3MEPSIOTCS TeMIleparypa U pacxo]l TEIJIOHOCUTEINS, TEMIIepaTypa U BIAXXHOCTb BO3JyXa B
MOMEILEHUAX U CHApyKU. DKOHOMHUHU DHEPIUU CIOCOOCTBYIOT TEIIOM30JIALUS TPYyOOIPOBOIOB,
yCTpaHEHHE yTedeK, peKynepalus BEeHTUWISIMOHHOTO TeIula, IPUMEHEHHE TePMOCU(OHOB U TEILIO-
BbIX HACOCOB, YCTAaHOBKA LEHTPAJIbHBIX U HHIUBUIYAIbHBIX PETYISATOPOB.

8. OcBemenre. YCTaHABIMBACTCS COOTBETCTBHE YPOBHSI OCBEIIEHHOCTH KaTErOpPHUU TOMeIIle-
HUS U paboyeMy MECTy, COCTOSIHUE OKOH U OCBETUTEIbHBIX NMPUOOPOB. DHEpProcoOepexeHue mpu
OCBEILIEHUU MOXET ObITh JIOCTUTHYTO MPHU 3aMEHE JIaMIl HaKaJuBaHUs HAa 00jee SKOHOMUYHbBIE TH-
Il JIaMII, IIPU UCTIOJIb30BAaHUU €CTECTBEHHOTO M MECTHOT'O OCBEILIEHUS, IPU BHEIPEHUH CHCTEM aB-
TOMAaTHYECKOTO PeryaupoBaHusi (YCTaHOBKA JIETEKTOPOB MPHCYTCTBHS M TaHMEpOB, CEKI[MOHHPO-
BaHHE OCBETHUTEIILHBIX CETEH).

9. DnekrpoobopynoBanue. V3MepsroTcs CyTOUHBIC W HeNeNbHbIC TpaduKi HATPSHKEHHM, TO-
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KOB, aKTUBHOW M PEaKTUBHOW MOIIHOCTH, aHATM3UPYIOTCS MUKOBBIE HATPY3KH 000pyI0BaHHUS, BpE-
Ms XOJIOCTOTO X0/1a.

10. 3nanus.. OOCIeayIoTCS Ka4eCTBO M30JISIIIUH CTEH, YIUIOTHEHNE JBEPHBIX M OKOHHBIX ITPO-
€MOB, CHCTEMBI BOJOCHA0KCHHUsS, OTOIUICHHS, BEHTWISIMA W KOHIUIIMOHUPOBAHHUS, OCBEIICHHE.
PexomMeHtyemblie MephI 110 SHEProcOepeKEHUI0 — JOMOJHUTENbHAS U30JISILNS CTEH U NEPEKPBITHH,
BAKyyMHO€ OCTEKJICHHE, YCTAHOBKA PEryIUPYIOIIUX YCTPONUCTB, MOAEPHU3ALUS CUCTEM OTOIUICHUS
Y BOJIOCHAOKEHHS.

B nporiecce aymura (00cineq0BaHusA) PEKOMEHIYETCS UCIOIb30BaTh MATPUILI (TaOIUIBI) TH-
noBeix DCMT, pa3zpaboTaHHbIe IPEIBAPUTENILHO IKCIIEPTAMU IO SHEPTOCOEPEKEHNUI0. ITO OTBEUA-
eT asmomamuszayuu npoyecca ayouma. Matpuist DCMT cocTaBisitoTCs U1 BCEX YPOBHEH ue-
papXuu CHUCTEMBI SHEProcOEpPeKeHUs], Kak JUIsl MPEANPUATHH-TIOCTABIIMKOB, TaK W JUIsl TIPEIIPH-
aTuil — notpebdbureneil sHeprur. ICMT B maTpuuax kKiaccuUUUpPOBaHBI MO Py MPU3HAKOB
(puc. 9.3), uto obnerdaer aHanu3 oTACAbHBIX DCMT, OLIEHKY UX TEXHHYCCKOW OCYIIECTBUMOCTH
pean3anuu, S3KOHOMUYECKOHN U COLIMAIbHO-3KOJIOIHUECKOH 11eJ1eCO00pa3HOCTH.

B o0mieit 3amaue cOeperkeHUs] TOTUTMBHO-3HEPTETHUECKUX PECYPCOB 0C000€ 3HAYCHHE UMEET
cOepexeHre Ha YPOBHE MOTPEOICHUs, U MPEXKIE BCEr0 B MPOMBILIUIEHHOCTH, I/I€ PACXOyeTCs UX
OCHOBHAsl 4acTh, TaK, 37IeCh MoTpedisercss okoiao 50% oT BeIpabaThIBAEMON AJIEKTPOCTAHIHSIMH
anektposHepruu. [loatomy npounnrwcmpupyem cmpykmypy nomeps snepeuu u Marpuiy SCMT
Ha IPUMEPE CUCTEMBI 00ECIIEUEHUS TICKTPOIHEPTHEH TPOMBIIIIEHHOTO TPEATIPHSTHS.

OOmue morepu Ha

Kaaccngmrauma sdeproche peramiumy MeponpiaTiil 1 TEXHOACTHA HpOMHpeI[HpI/IflTI/IﬂX COCTaB-

Y ot 1o 20% ot 3nekTpo-

Y Y \ Y Y SHEpruy, notpediasiemMoit

[ Mo ocronmuam | [ Mo nppmmm] [ 6 €rammsn II I mr:.u'-u.-:l-u.-] IIPOMBINIJICHHBIMHA  JJICKTPO-

rpyTinaM HCIOIOAHTCHWSE LIHF'FI"I‘lﬁﬁE‘(ﬂn'-'II"FIHﬂ MATRET HpI/IeMHI/IKaMI/I B ceTsIx

Y Y Y Y SNEKTPOCHAOKEHHS  TIPeJi-

nxmm& | npoexruposanue | |- Px-uﬁmme -ﬁ“ - OpUATUS  TOTEPU  DJICKTPO-

oprafmzalHonnme] | kcnayatanms | |7 nepeaata | FMBposaTpaTHee DHEPruM He npepbimator 10-

IKCADrIHECK e PERORCTPYRIWA PECOPeARASHHE v, ——— 15% ot O6IIII/IX IMOTEPh, OC-

DEKROAOIMBECRHE novpeGaerne ] | TalbHAas YacTh TEpAETCA B

HOPMATHBHC TEXHOJIOTUYECKNX YCTAaHOB-
CMESTn FHRG Kax W arperarax.

DNEeKTPUYECKUEe TMOTe-

Puc. 9.3. Knaccugpurkayus snepeocoepecarouyux meponpusmuu u . PHA ACTATCS HA IBa BUAA.

mexnonocuit (9CMT) — HOMHHAJbHBIEC (He-
YCTPaHUMBIE) — OTEPU B 0OOPYJIOBAHUU U B CETAX IPU HOMHHAIBHBIX PEKUMAX M ONTHMAIBHOM

BBIOOpE MMapaMeTPOB CUCTEMBI 3JIEKTPOCHA0XKEHUS ITPEANIPUATHS,

— JIOTIOJIHUTEINbHBIE (YCTpaHMMBbIE) — MOTEPU, OOYCIOBICHHBIC OTKJIOHCHUSMH PSKHUMOB H I1a-
paMeTpOB CUCTEMBI JIEKTPOCHAOKEHUS U TEXHOJIOTMYECKOTO OOOpYyIOBaHUS OT HOMHUHAJIbHBIX
3HA4YCHUI.

YcTpaneHue HOMUHAIbHBIX IOTEPh SKOHOMHYECKHU HE ONPABJAHO, a JIOMOJIHUTEIbHBIX - BO3-
MOXHO U IKOHOMHUYECKHU IienecooOpasHo. s orneHku 3¢h(GHEKTUBHOCTH MOTPEOICHUS YHEPTUU U
BBISIBJICHHS] BO3MOXKHOCTEH ee cOepexeHHsl Ha MPEeAIpUITUH HEOOX0AUMO ITPOaHaIU3UPOBaATh MPH-
YUHBI MOTEPh YKAa3aHHBIX BUJOB B 3JIEMEHTaX CHCTEMBbI JIEKTPOCHAOXKEHUS U TEXHOJOTHYECKOrO
obopynoBanus. B Tabmune 9.2 npuBeneHsl OCHOBHBIC NMPUYMHBI, BBI3BIBAIONINE TIOTEPU IIEKTPO-
SHEPrUuM Ha MPOMBIIIEHHBIX MPEANPUATUAX.

[Topo6Has knaccudukaius CIy>KUT OCHOBOU Jutst pazpadboTku marpul] JCMT ¢ yueTtom ypos-
HEll W cTamuii BHEAPEHUS SHEProcOeperaronx TeXHOJIoruil 1 Meponpustuid. Ha puc. 9.4 nana tu-
noBast marpunia OCMT 1o 3neKTpuuecKkoi 3HEepruu Ha MPOMBIIIJIEHHOM NpeanpusTuu. B Hel BbI-
JIEJIEHO TPU BPEMEHHBIX YPOBHSI pealii3allii HHEProcOEeperarmux TeXHOJIOTUH U MEPOINpPUSITHIA:
MIPOEKTUPOBAHUE, IKCIUTyaTallus U PEKOHCTPYKIMH - U TpU (PYHKIMOHAIBHBIX YPOBHSI: JIEKTpUYE-
CKHE CETH BHEILIHEro M BHYTPEHHEIrO 3JEKTPOCHA0XKEHUS, TEXHOJOTHYECKHE MPOLIECCHl U BCIIOMO-
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raresibHbie (00I1e3aBOICKHE) HYX bl IPEATIPUSTHS.

Tabmnuua 9.2
[IpyunHel, BEI3BIBAIOLINE IOTEPU WIEKTPOIHEPTUH HA MPOMBIIIIEHHBIX PEAIPHUATHAX

BU/IbI IIOTEPL: [TPUYMHBI [IOTEPE:

JlomycTUMBIE HOpMaMH JKOYJIEBBIE MOTEPU B MPOBOAAX M OOMOTKAxX
AMEKTPOOOOPYAOBaHUS, TOTEPH B XKejeze TpaHnchopMaTtopos, IBHUTA-
Tener U T.II.

HomuuannabIC
(HeycTpaHUMBIE)

1. Ilorepu, BbI3BaHHBIE HEYIOBJIETBOPUTEIBHON SKCIUTyaTallMeH
000pyI0OBaHUs U UH)KEHEPHBIX CETEH:

— HENoJIHAs 3arpy3ka TEXHOJIOTMYECKOTO 00OpyHOBaHHUs, HEIUla-
HOBBIE IPOCTOU, HEUCIIPABHOCTH 00OPY/I0BAHUS, TEXHOJIOTMUECKHE Ha-
pYLIEHUs, BbI3bIBAIOIINE HEPALIMOHAIBHOE

UCIIOJIb30BAHUE arperatoB (X0JIOCTOW XOJ1) U IUIOXasi OpraHu3aIlHsl
pabouux MecT,

— HAJIMYME JJIEKTPOJIBUTATENICH 3aBBIIIEHHON MOIIHOCTH,  XOJIO-
CTOM X0/ CBapOYHBIX TPAaHCPOPMATOPOB U TEXHOJIOTMUECKOTO 000pYy-
JIOBaHMs, OTCYTCTBHME WJIM HEJAOCTATOYHAs KOMIIEHCAIUsl pEaKTHBHOM
MOILIHOCTH;

— HEpalMOHAJILHOE UCII0JIb30BAHUE OCBETUTEIbHBIX YCTAHOBOK.

2. [Torepu, BbI3BaHHBIE KOHCTPYKTUBHBIMH HEJOCTaTKaMu 000py-
JOBaHMsI, HETIPAaBUJIBLHBIM BHIOOPOM TEXHOJOTHYECKOIO pexuma pado-
ThbI, OTCYTCTBHEM IPUOOPOB yueTa, OTCTAaBaHUEM DPA3BUTHUS HHXKEHEP-
HBIX CETEH U T. JI..

— paboTa TEXHOJOTUYECKOTO AJIEKTPOOOOPYIOBAHUS C TOBBIIIECH-
HBIMU NOTEPSIMHU UM ¢ HOHWKEHHOM MPOU3BOIUTENBHOCTHIO;

— HepalMOHaNbHAasl 3KCIUTyaTalusl 3JIEKTPOAYrOBBIX CTaJleIuia-
BUJIBHBIX Y MHIYKIIHOHHBIX HEYeH;

— HepalMOHaJIbHAs KCIUTyaTalls KOMIIPECCOPHBIX YCTAaHOBOK;

— HEJIOCTaTOYHbIC YPOBHH Y(PPEKTHBHOCTH, Ka4eCTBA M HAICKHO-
CTH CUCTEM JIEKTPOCHAOKEHHUSI

JomonauTenbHbIC
(yctpanuMeie)

9.2. IIpoeKTHBII MOAX0/ B IHEPTreTHYECKOM MEHEI)KMEeHTe

9.2.1. [InanupoBaHue KAMUTAJIOBJIOKEHU HA Pa3BUTHE YHEPreTHUECKNUX HCTOYHMKOB

Tunwt ungecmuyuonnvix npoekmog. [InanupoBaHue KanuTAIOBIOKEHHIL (B TOM YHCIIe U HA
pa3BUTHE DHEPIETHUCCKUX HMCTOYHHUKOB) MPEACTABISACT COOOM MPOILECC MPUHATHS TOJTOCPOYHBIX
peIHeHI/II\/’I OTHOCUTCIIBHO BO3MOJKHBIX BApHUAaHTOB MHBECCTUPOBAHUSA CPCIACTB. B IMPUHLMIIC, UMCIOTCA
ABa THUIIA peIHeHI/II\/’I 0 AOJIITOCPOYHBIX MHBCCTHIUAX.

1. Pemenus Ha JIOTOJHUTENHHOE NpUOOpETEeHHE, MpeayCMaTPHUBAOIINE MMPHOOPETECHHE HO-
BbIX aKTHBOB WJIM pacIIUpeHHe yKe cyuecTByromuX. OHU BKIIOYAOT B cEO0sI:

* KalIUTAJIbHBIE BJIOKEHUS B UMYIIIECTBO, CTAHKH U 000pyIOBaHUE, & TAKXKE JPYTHe BHU]IbI aK-
THUBOB,

* BOBJICYCHHE PECYPCOB B 000pOT B (popme pa3paOOTKH HOBOM MPOIYKIIMH, TIPOBEIACHUS HC-
CJIEJOBaHUI pbIHKA, KOMIIBIOTEpU3ALUU paboYuX MeCT, pepUHAHCHUPOBAHUS JOJITOCPOYHBIX Mac-
CHUBOB 4 T. II.

2. Pemenust Ha 0OHOBJICHHE, TIPEYCMATPHUBAIOIINE 3aMECHY YCTapEBIIUX CPEJICTB MPOHU3BO/I-
CTBa Ha HOBbIC (HampUMep, 3aMEHY CTaHKa yCTapeBIICH MOJENN Ha BBICOKOTEXHOJIOTHYHYIO MO-
JIeTIB).

He ocranaBimuBasich CIICHUAJIBHO HAa aHAJIIM3C MOHATUA «MHBCCTULUKU>, OTMCTUM CJIICAYIOIINC
BRKHBIC 0COOCHHOCTH, IMOJpa3yMeBaeMbIC IPH €0 HCITOJIH30BAHHH
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* MHBECTHUIIMH MPEIHAZHAYAIOTCS U JTOCTH)KCHUS KOHKPETHON COLHMANbHONW U (M) SKOHO-
MHYECKOH eI,

* UHBECTUILIMOHHBIE PECYPCHI UCIIOJIB3YIOTCA ISl OPraHU3allluKd BIOJIHE ONPEACIICHHOMN T0JT0-
BPEMEHHOM JIEATEIbHOCTH, HAITPABJICHHOW HA JOCTH>KEHUE 3TOM LIEIIH;

* paccMaTtpuBaeMas AeSITeIbHOCTh OTPAHUYEHA BO BPEMEHH.

MEPONPHATHA MO CBEPEAEHHIO 3AEKTPOSHEFTHH HA MPOMITPEATIPHATHAX

Ilpu [Mpu sKCnAyaTaluu IMpu
HpoeKTHpoBanuu /i (0praHd3an{oHHO-TeXHHYecKne) J)| peKOHCTPYK MK
el ] m
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— i - 2 {. —
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Puc. 9.4. Tunosas mampuya SCMT

B cBs13u ¢ 3TUM BO3MO’KHA Cieyrollasl YIpouleHHas: TPaKTOBKa MOHATUS UHEECIUYUOHHbL
npoexm: TIPOEKT BKIIIOYACT B ceOs 3ambicen (npoonemy), cpedcmea ezo peanusayuu (peuicHUs
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npoOJIeMbI) U TI0JTydaeMbIe B IIPOIIECCE PEATH3ALMH Pe3yibmamol.

[IpoeKTHBIN UK BKIIOYAET TPU OCHOBHBIE (a3bl:

* [IPE/IbIHBECTUIIMOHHYIO;

* HUHBECTULIMOHHYIO;

* SKCILTyaTalMOHHYIO.

[IpenpiHBECTUIIMOHHAs (a3a MPOEKTa 3aKAHUMBAETCS COCTaBJICHHEM OW3HEC-IJIaHa MPOEKTa
— JIOKYMEHTA, MPEACTaBISAIOIEro MPOEKT JAJs MPUBJICUYEHUS 3a€MHBIX CPEACTB Ha €ro peajau3a-
11t0. br3Hec-T1aH colepKUT NOJIPOOHYIO M BCECTOPOHHIOI MH(OPMALIMIO O MPOEKTE U OPUEHTH-
POBaH Ha KOHKPETHOIO NOTEHLHUAIbHOIO UHBECTOPA - KPEIUTOpa, COOCTBEHHUKA, YaCTHOTO BKJIAJ-
qHKa.

[ToaroroBke KOHKPETHOro OW3HEC-IIJIaHa MPEAIIECTBYET BCECTOPOHHUM U TIATENIbHBIN aHa-
mu3 npoekta. K pa3nuyHbIM BUJIaM IPOEKTHOTO aHaln3a, IOMUMO TEXHMUYECKOIO aHalu3a peaju-
3yeMOCTU BHEJPSIEMbIX TEXHOJIOT U1, CJIE€yeT OTHECTH:

* KOMMEPYECKUI aHaAJIN3;

* COLIMAJIBHBIN aHAJIN3;

* DKOJIOTMYECKHUN aHAJIN3,

* HHCTUTYIMOHAJIbHO-OPraHN3allMOHHbBIN aHAIIN3;

* (hMHAHCOBBIN aHANIU3,;

* )KOHOMHYECKUI aHaJIN3.

B cooTBeTcTBUM € MOJIHBIM

NPEALIMBECTULIMOHHAR BA3A INPOEKTHBIM LIMKIOM OT ero ¢op-
MYJUPOBaHUS JI0 peaju3aluu
(puc. 9.5) ckmambiBaeTcs orpee-
JIEeHHasi CTPYKTypa MpOeKTa Kak
JOKyMEHTa, T. €.. CHUCTeMa opra-
HU3ALIMOHHO-TEXHUYECKON,  TeX-

1. OnpgoancHWe sansa W Lansi

O76op waed npoexTa

i
!
2 !
3. PaapaBoTka BwaHec-nnaHa npoekTa E
1
4 i

TIHIOTOEKS JKGNEPTHENS SAKNKYSHAR MO NRDSKTY HOJIOTHYECKOH, (hrHaHCOBO-
Lo e = SRR e e W Pl —— 34 Ay 4 DKOHOMMYECKOM WM JPYyrou IOKy-
¥ MEHTAIMK, OOOCHOBBIBAIOIIEH U

WHBECTHUWOHHAR DAZA OIMCHIBAIOLIEN JEHCTBUS, HEOO-

XOJUMBIE JUI TOCTUKEHUS KaKOM-
TO BBIOpPAHHOM 1IETIH.
Knaccugpukayusa npoexm-
HbIX  pewienuii. Bce ydaCcTHUKH
MIPOEKTA 3aUHTEPECOBAHBI B TOM,
9YTOOBl  CHU3UTH  BEPOSITHOCTH
npuHATHSA Heyaadnoro (Headdex-
TUBHOIO) pEHICHHs, U30eXKaTh
MOJIHOTO TIpoBaja IpPOeKTa WU
XOTsI OBl 3HAYUTEIBHBIX YOBITKOB.
JUist 9TOTO y4aCTHUKH ~TPOEKTa
BBIHYX/ICHbl YYUTBIBaTh BCE BO3-
MO>KHbI€ TIOCJIE/ICTBUS €r0 pealu-
Puc. 9.5. Ilocredosamenvrocms wazo6 6 pamkax noIHO20  3allMd B OBICTPO  MEHSIOIICHCS
NPOEKMHO20 YUKIA PBIHOYHOM cpefie.
Jns CHMXKEHUS BEpOSITHO-
CTU TPUHATUS HEIPDHEKTUBHOTO PEUICHUS HEOOXOIMMO OIICHHUTh, K Kakoi chepe IKOHOMHKH (I10-
3UTHUBHOM MJIM HOPMATHUBHOI) OHO OTHOCHTCS, YMETh pelliaTh MpoodjeMy (rOTOBUTh U MPUHUMATh
pelIeHIE) TI03TAITHO.
[TpoekTHbIE perieHus KIacCUPUIUPYIOTCS 10 pa3InYHbIM Mpu3Hakam (Tabu. 9.3), 3HaHHe KO-
TOPBIX MO3BOJISIET JIMIAM, IPUHUMAIOIIUM PELIEHUSs, ONPENEIUTh 0COOEHHOCTh KOHKPETHOIO MPO-
€KTHOTO pEelLIeHHUs], a TaKkKe HanboJiee pallMOHAIbHBIM METO/1 OLIEHKH €ro 3()(PEeKTUBHOCTH.

5, TpoBEAEHME NEPEMYBORGE W 2KFHOUBHME KOHTPEKTOR

B Mr#eHepHO-TEXHWIECKOE MPOBKTHPOBAHWE

7. MpefnponzeodcTREHABR MEDKETHHN

8. BHoapaHHe W aTnagka TEXHNOMA

JECTINYTALMOHHAR A3

8 3ameus, peatunutayun obopynoaaqun

10, PacwmMpaHe NpOMERO0CTEE, MHHOBAL WA
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Ta6muma 9.3
Knaccugukanus npoeKTHbIX peleHui

[Ipu3nak kinaccupukanuu XapakTepucTuKa peleHnn

HOJ’II/ITI/I‘-IGCKI/IC, conuaJiIbHBIC, TEXHOJIOTHYCCKHUE,

Conepxanue
DKOJIOTUYECKUE M T. II.

Kparkocpounsie (oriepaTuBHbIE), CPEITHECPOUHBIC

Cpoxk nercTBust
(TakTHYECKHE), HOJTOCPOUHbIC (CTPATETUYCCKHE)

Ywucno JINI, IPUHUMAKIINX PCIICHUEC I/IHHI/IBI/IHyaJII)Hble, KOJIJICKTUBHBIC

Yucio nenen OnnHoleaeBbie, MHOTOLIEIEBEIE

OrmnpeneneHHOCTh (BEpOsTHAS HEOIPECTICHHOCTD),

Cpena IpuHATHS PEIICHUS
HEONDPEICIEHHOCTh

CreneHb HOBTOPSEMOCTHU Pa3oBble, nporpammupyemMblie

WNudopmanrionHas 6aza
ODPHEBIX JAHHBIX

[TocTpoeHa Ha OCHOBE JOCTOBEPHBIX HIIH AIIOCTEPH-

Crernenp YHUKAJIBHOCTH PEIICHUN Pyrunnsie, TBOpUeCcKue

B03MOKHOCTh UCIIOJIb30BAHUS SKCIEPUMEHTA HNmeercs, OTCYTCTBYET

9.2.2 Ouenka U aHAJIN3 PUCKOB HHBECTHLIHOHHBIX MPOEKTOB

Onpedenenue npoexkmuvix puckoe. IIpoeKkTHbI puUCK ompenensercs Kak OMAacHOCTb, BO3-
MOKHOCTh YOBITKa WM ymiep0Oa. CiieZjoBaTeNbHO, PUCK OTHOCHTCS K BO3MOXXHOCTH HACTYIUICHUS
KaKoro-im6o HeOJIaronpusTHOIO COOBITUS: OTEPh YACTU PECYPCOB, CHIKEHUS JOXOJI0B MIIH MOSIB-
JICHUS JJOTIOJTHUTEIBHBIX PACX0I0B MO -CPaBHEHHIO C BAPHAHTOM, IIPETYCMOTPEHHBIM IIPOCKTOM.

BMecTe ¢ TeM mpu NMPUHSATHH PEIICHHS O peaju3allid WHBECTHIIMOHHBIX IPOCKTOB HEOOXO-
MO YYUTHIBAaTh B3aUMOCBSI3b MEX/TYy PUCKOM MPOEKTA U MPHOBLIBI0 HA MHBECTUPYEMBIN KaIluTall,
MOKA3bIBAOIIYIO, UTO MPH OOJIBIIEM PUCKE MPOEKT JOJDKEH UMETH OOJIBITYIO MPHOBLIHL HHBECTOPA.

Puck o0braHO TIOpa3aensieTcs Ha ABa THIA — JUHAMUYECKAN U CTATHYECKHH.

JIMHaMU4eCKUi PUCK — 3TO PHUCK HETPEIBUACHHBIX N3MEHEHHI CTOMMOCTH OCHOBHOTO KaIlu-
tana. Takue N3MEHEHUsT MOTYT MPUBECTH KaK K MOTEPSIM, TaK M K JOMIOJHUTEIHHBIM TOXOIaM.

CraTHyecKkuii pUCK — 3TO PUCK IMOTEPh PEAbHBIX aKTHBOB BCIIECJCTBHE HAHECCHHs yiepOa
COOCTBEHHOCTH, a TaKXKe NOTeph J0XOJO0B M3-32 HEAEEeCOCOOHOCTU OpraHU3aluu. ITH 00CTOS-
TEJBCTBA TPUBOJIST TOJIBKO K TIOTEPSIM.

Bce (hakTopsl, KOTOpBIE MTOTEHIIMAIFHO MOTYT MOBJIMATH HA YBEIHMUCHHUE CTETICHH PHCKA TIPO-
eKTa, [eJIecO00pa3HO Pa3IeIUTh Ha JIBE TPYIIIHI - 00BEKTUBHBIC U CYOBEKTHBHBIC.

K 00bekTUBHBIM (pakTOpaM OTHOCATCS (DaKTOPHI, HE 3aBUCSIINE HEITOCPEACTBEHHO OT CaMOI0
YYaCTHHKA MPOEKTa. B Teopun MeHemKMeHTa 3TH (aKTOphl Ha3bIBAIOT (haKTOpaMH BHEIIHEH cpe-
TIBL.

CyObexTuBHbBIE (PAaKTOPHI XapaKTEPU3YIOT BHYTPEHHIOW cpeny opranusaumu. K takum dak-
TOpaM OTHOCSTCS TIPOU3BOACTBEHHBIN TIOTEHIIMAN, OPraHU3aLUs TPY/a, CTEIIEHb KOOMEePHPOBAHHBIX
CBsI3€H, ypOBEHb MPOU3BOIUTEIHHOCTH TPY/a, BEIOOP THITA KOHTPAKTOB C HHBECTOPOM, 3aKa3YNKOM
U T.1I.

[IpoexTHBIC MHBECTUIIMOHHBIE PEIICHUS] MOTYT IPUHUMATHCS B PA3JIMYHBIX YCIOBUSIX, KOTO-
pBI€ HA3BIBAIOTCS CPeoi MpUHATHS perieHnid. OOBIYHO BBIIEISIOT TPH BO3MOXKHBIE CPEIbI - OTIpe-
JIEJICHHOCTH, PUCKa (BEPOSTHOCTHOM ONPEICICHHOCTH), HEOPEACICHHOCTH.

Cpena ompeneneHHOCTH XapaKTepU3yeTcss M3BECTHBIMH OyIYIIUMH HCXOJaMHU OCYIIECTBIIC-
HUS TIPOCKTA.

Cpenoii pucka B 9TOM CIlydae SIBJISIETCSI CHTYAllHsi, KOT/Ia M3BECTHHI BO3MOXKHBIE HCXOJIBI
OCYIIECTBIICHHSI IPOEKTA M BEPOSTHOCTHU X IOSBICHUSI.

Cpena HeoIpenelleHHOCTH COOTBETCTBYET TaKOW CHUTYallMH, KOT/Ia M3BECTHBI TOJBKO BO3-
MO>KHBIE MCXO/IbI OCYIIIECTBIICHHS MPOEKTA M HEU3BECTHBI BEPOSITHOCTH ITUX UCXOJIOB.

Bce puicku, KOTOpble MOTYT BO3HHKATh MPH PEAM3alUU TOTO MM WHOTO TPOEKTa, MOKHO
MOJIPA3/ICIUTh Ha MOJMTHYECKHE, CONUANBHBIC, S)KOHOMUYECKHE, YKOJIOTHUECKHIE, FOPHINICCKUE.

160



[Tonutuyeckuil puck npeacrapisieT coOON yrpo3y U3BHE, OTHOIIEHUE PETUOHAIbHBIX OPraHOB
BJIACTH K MOJUTHKE MMPaBUTEIbCTBA U MHOCTPAHHBIM MHBECTHUILIMSIM, CTETIEHb BMEIIATEILCTBA [OCY-
JapcTBa B SKOHOMUKY, BO3MOXKHOCTh HallMOHANM3aluu 0e3 MOJIHOM KOMIIEHCAllH, BBEICHHUE 3a-
[IPETOB HA UMIOPT U T. JI.

CouManbHBI PUCK XapaKTEpHU3yeTCs YpOBHEM 0e3paboTHIlbl, BO3MOKHOCTBIO 3a0acTOBOK,
BBIPKEHUEM HENOBEpHsI CO CTOPOHBI PaOOTHUKOB OpraHaM BJIACTH Ha MeCTaX, aJIMUHUCTPALUU
HNpeanpusaTis U T. 1. B psaae cayyaeB 3T BUIbI PUCKOB OOBEAMHSIIOT U ONPEAEISIOT COLHAIbHO-
ITOJIMTUYECKUI PUCK.

DKOHOMHYECKHUI PUCK B CBOIO OYEPEb MOYKHO MOIPA3/eIUTh Ha!

* IPOM3BOJICTBEHHBIN, CBA3aHHBI C BO3MOXHOCTHIO HEBBIIIOJHEHHUS MPEINPUITHEM CBOMX
0053aTeNbCTB IO KOHTPAKTY C 3aKa3UYUKOM;

¢ huHaHCOBBIH (KPEAUTHBII), CBA3aHHBII C BO3MOYKHOCTBIO HEBBIIOJIHCHHUS TPEIIPUITHEM
CBOMX (DUHAHCOBBIX 0053aTENbCTB MEPE] HHBECTOPOM,;

* PEIHOYHBI, BBI3bIBAEMBII KOJIEOAHUSIMU KYPCOB BaJIIOT U MPOIIEHTHBIX CTaBOK;

* UHBECTHUIIMOHHBIN, CBSA3aHHBIN C BOBMOKHOCTBIO O0ECIIEHUBAHUSI MHBECTUIIMOHHOTO MOPT-
Genst, cCoCTOALIEro Kak U3 COOCTBEHHBIX, TaK U MPHOOPETEHHBIX LIEHHBIX Oymar;

* KOMMEPYECKU I, OTPaXKAIOLINI HEHAJIS)KHOCTh OYyAYIIUX 1I0X0J0B 3@ CUET YMEHBIIEHHS 00b-
€MOB MPO/IaX, pOCTa LIeH Ha MOTpebIIsieMble pecypchl U MPOUYUX (HaKTOPOB.

DKOJIOTHYECKUI PUCK CBSA3aH C BO3MOXKHBIM BO3HHUKHOBEHHEM CTUXHHHBIX O€ICTBUIA, MOXKa-
pOB, aBapui U T. 1.

IOpuanueckuii puck BbI3bIBA€TCSl HEOJATONPHUATHBIMU JUIsl YHACTHUKOB MPOEKTa U3MEHEHHUS-
MU B 3aKOHOJATEIbCTBE (BBEJICHHE HOBOI'O HAJIOTA, MOBBINICHUE CTABOK IO JCHCTBYIOLIMM HAJO-
ram, OTMEHa HAJIOTOBBIX JILTOT U T. J1.).

[To cragusm nposiBIEHUs PUCK MOXXHO Kiaccu(UIMpOBaTh Ha MpeoNepallMOHHBIN U orepa-
LIMOHHBIA. AHAJINU3 MO CTaJUAM OCYILIECTBJICHHS IPOEKTa MO3BOJSET (PMHAHCUPYIOIIEH opraHusa-
LIUU BBISIBUTH PUCK, IPUCYIIUN KOHKPETHOMY MPOEKTY, U MPEAYCMOTPETh MEPHI 110 €r0 CHUKEHHUIO.

N3ydeHue npenonepaioHHOIO PUCKa BKIKOYAET B ceOsl:

* aHAJIM3 yCTaBa MPEIIPUSITHS, pEAIU3YIOIIEr0 IPOEKT;

* aHaJIM3 BO3MOYKHOCTEH U IpaB pacHopsKaThCsl, apeHI0BaTh, HUCIOJIb30BaTh IIOMEIIECHNUS,
3eMJ1t0, 000pyI0BaHuE, IPUPOTHBIE PECYPCHI;

* IPOBEPKY 3aLIUIIIEHHOCTH aBTOPCKUX IPaB, TIOKYMEHTOB, MOATBEPKIAIOIINX SKOJOTHYE-
CKYIO UHCTOTY IIPOU3BO/ICTBA, I0KapHOI 0€30I1aCHOCTH, KOHTPAKTOB Ha CTPOUTEIHCTBO TPOU3BO/I-
CTBEHHBIX 0OBEKTOB, Ha IOCTABKY PHEPTUH, BOJbI, HA TPAHCIIOPTHOE OOCIIY’)KUBaHUE U T. [I.;

* OLIEHKY YKOMIIJIEKTOBAaHHOCTH MPEANPUATUS KBAIM(UIIMPOBAHHON paboueil Cuioi;

* OLIEHKY UMEIOIUXCS Y IPEIIPUITUS PUHAHCOBBIX PECYPCOB.

[Ipu uccnenoBaHny ONEPaMOHHOTO PUCKA OLICHUBAIOT:

* BO3MOXKHOCTb MaJIeHHsI 00beMOB MpoiaxK (IPOU3BOICTBA);

* cTaOMJIBHOCTh CUCTEMBI HAJIOT000JI0KEHUS, 0OOMEHHOTO Kypca BaJIfOT, yPOBEHb rapaHTUi MO
KpeauTam;

* PUTMHUYHOCTbH MaT€pUAIbHO-TEXHHUUECKOT0 00eCieueHus IPOU3BO/ICTBA.

Ananuz npoekmuuix puckoe. OCHOBHOE Ha3HAUEHHE aHAJIM3a PUCKA 3aKJIIOYAETCS B TOM,
9YTOOBI J1aTh NOTEHIUAIBHBIM MapTHEPAM HEOOXOIUMYIO MH(POPMALUIO Ul MPUHATUS PEIUECHUN O
eJIeCO00Pa3HOCTH yJacTUsl B IPOEKTE M MPEIYCMOTPETh MEPHI IO 3aIUTE OT BO3MOXKHBIX (PMHAH-
COBBIX ITOTEPb.

AHanu3 pUCKOB MOXHO MOAPA3JIENUTh Ha JBa B3aUMHO JIOTIOJIHSIOIINX IPYT Apyra BUAA: Ka-
YECTBEHHBIN U KOJIMYECTBEHHBIM.

I'maBHas 3amaya KayeCTBEHHOTO aHajM3a - ONPEAENUTh (aKTOpbl PUCKA, 3Talbl U padOTHI,
IIPY BBIMOJIHEHUH KOTOPBIX OH BO3HHUKAET, YCTAHOBUTH €r0 MOTEHIMAJIbHBIE 00JIACTH, MOCJE Yero
UICHTUQUIPOBATH BCE BO3MOXHBIE PUCKH.

KonunuecTBeHHBIM aHaMU3 MMOJApa3yMeBAaeT YHUCIEHHOE OIpEAETIeHHE pPa3MEpPOB OTIENIbHBIX
PHUCKOB U pHCKa IIpoekTa B 1esnoM. [Ipu 3ToM 4acTo UCHOb3yeTcss METO] SKCIIEPTHBIX OLIEHOK, 3a-
KITIOYAIOIIMICS B TOM, YTO KaXK/I0MY I10Ka3aTello, XapaKTepU3YIOLIeMy ONpeAeIeHHbIA BU PUCKa,
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MIPUCBANBACTCSI HEKOTOPOE KOJIMYecTBO OaiioB. Kaxk/iplil U3 moka3aTenell B cUCTEME OLIEHKH UMEET
CBOH BeC, COOTBETCTBYIOIIUN €r0 3HaYMMOCTHU. 3aTe€M MOJIY4YE€HHbIE B MPOIECCE IKCIEPTU3bI OaIIIbI
CYMMHUPYIOTCSI IO BCEM IOKa3aTeNIIM C Y4€TOM BECOBBIX KO3((ULIMEHTOB, U 0Opa3yercss 0600111eH-
Hasl OLIEHKA JJaHHOTO BH/Ia PHUCKa:

J
R =a bljrij :
i=1

rae R — o6oOmienHas oneHka pucka j-ro Buaa; bjj, rij COOTBETCTBEHHO BeCOBOW KOI(MQUIMEHT U
3HAYEHHE I-I0 MoKa3arelis pUCKa j-ro BUIA; N — YUCIIO OKa3aTeICH.

OO6nacThIO pHCKa HA3bIBACTCS HEKOTOPAsi 30HA MOTEPh, B TPAHHUIIAX KOTOPOW OHU HE MPEBBIIIAIOT
MPEJCTFHOTO 3HAYEHUS] YCTAHOBICHHOTO YPOBHS pUCKa. BBIIENSIOTCS MATH 00JIaCTel pUCKa MpH
pacuere ero oOIIero YpOBHS C Y4€TOM JOCTATOYHOCTH KallUTalla MPEINPUATHS U MHBECTUIOH-
HO KOMITaHHH:

| — Ge3prckoBas 00macTh (rapaHTHPYETCs, KaAK MHHUMYM, TOJy4YeHHE PACUeTHOW MPHOBLIH,
ko3 dunuent pucka — 0 %);

Il — 00nacTh MHUHUMAIILHOTO pUCKa (rapaHTUPYETCS MOJYYeHHE OCHOBHOW YacTH YHCTOM
npubbLIH, K03 duuueHT prcka-0-25%);

[11- oGiacTh MOBBIIIEHHOTO pUCKa (B XyalleM ciiydae OyJaeT MPOU3BEACHO MOKPBHITHE BCEX
3aTparT, B JIy4IleM — [oJTydeHa HeOoJIbIas 4acTh NpuObUTH, KodpduiueHt pucka — 25-50 %);

IV — o6nacth KpUTHIECKOTO pHCKa (MOTEPH MPEBHIIAIOT BEIUUYUHY PACUCTHOH MPUOBLIH, HO
HAXOJSITCS B MpeJieiax BaJoBOM MpuObLTH, KodhduimeHT pucka — 50-75 %);

V — ob6nacte HEMOMyCTUMOro pucka (moTepu OJMM3KH K pa3Mepy COOCTBEHHBIX CPEICTB,
HpPEANPUATHE HAXOJUTCS HAa TPaHU OAHKPOTCTBA, Kod(duimeHt pucka — 75-100 %).

O cTerneHu pHCKa MPOSKTa MOXKHO CYIUTh 10 YYBCTBUTEILHOCTH (ySA3BHMOCTH) MOKa3areynei
3pPEKTUBHOCTH HHBECTHIIMOHHBIX MPOEKTOB K W3MEHEHHIO TEPEMEHHBIX I1apaMeTpoOB, COCTAB-
JSIOMKAX YacTh BHITOJ WM 3aTpar. AHAIW3 YyBCTBUTEIBHOCTH NPU3BAaH JaTh OLIEHKY TOTO, Ha-
CKOJIKO M3MEHHUTCS 3()(HEeKTUBHOCTD MPOEKTA MPH ONPENEICHHOM H3MEHEHHUH OJHOTO M3 MCXOJ-
HBIX MapaMeTPOB MpoeKTa (LeH Ha MPOAYKINI0, 00BEMOB MPOU3BOJICTBA U MPOJIAXK, Pa3Mepa UHBE-
CTUIMi, TEKYIUX 3aTpar, HAJOrOBBIX CTABOK U T. J1.). UeM CHIIbHEe 3aBUCHMOCTh KPUTEPHUEB I(-
(EKTHBHOCTH OT M3MEHEHUS KaKUX-TH0O0 NepEeMEHHBIX (PaKTOPOB, TEM BBIIIE PUCK. AHAIN3 TyBCT-
BUTEIIBHOCTH MOJKET TPUMEHSTHhCS Kak IS ONpenieneHus (HakTopoB, B HAaMOOJBIICH CTENEHH
BIUSIOIUX HA 3(PPEKTUBHOCTh MPOEKTA, TaK M JUIsl CPABHUTEIBHOM OLIEHKU pUCKa JIByX U Ooiiee
KOHKYPHPYIOIIUX MTPOEKTOB.

Cnocoovt cHudsCeHUA UHEECMUUUOHHBIX PUCKOG. BONBIINHCTBO MPOEKTOB, CBA3aHHBIX C
CO3/IaHMEM DJHEPreTUYECKHX HCTOYHUKOB, XapaKTepH3yeTcss OOJIBIIMMU KalUTAIBHBIMU BIIOXKE-
HUSIMH ¥ CPOKaMH peaji3alliid M, COOTBETCTBEHHO, TIOBBIICHHON CTENEHBIO pHcKa. B cBoio oue-
pelnb BBICOKAs CTENEHb PHCKA MPOEKTa MPUBOIUT K HEOOXOIMMOCTH TIOMCKA TIyTeH €€ CHIKECHUSI.

B npakTuke yrpaBiieHUs POEKTaMH CYIIECTBYET HECKOJIBKO CTIOCOOOB CHIPKEHUS PUCKA!

* TuBEpCU(DUKAINS TPOEKTA,;

* pacmpeieNIieHHe PUCKa MEX]Ty YYaCTHUKaMH TPOEKTa,;

* CTpaXxOBaHHE PHCKA,;

* nproOpeTeHune TOTOITHUTENHHON HH(OpMaIH;

* pe3epBUPOBAHHE CPEICTB HA TIOKPHITHE HEMPEIABUICHHBIX PACXOIOB.

Puck mpoekra Ha dTane ero peajiu3anuyd MOXKHO YMEHBIIHUTh, PEAYCMOTPEB THBEPCUPHKA-
[IUI0 — paclpeieNieHUue YCHIHA TPEANPUSATHS MEXIY BUIAMH ACATEIbHOCTH, PE3yIbTaThl KOTOPHIX
HETIOCPEJICTBEHHO HE CBS3aHBI MEXIy co0oi. [IpuHuMmas pemeHre 00 WHBECTHIUAX B KaKOW-ITHOO
MIPOEKT, UHBECTOP JIOJDKCH PAacCMAaTPHBATH €ro HE M30JIMPOBAHHO, @ BO B3aUMOCBSI3U C JIPYTHMHU
MIPOEKTaMH U C YK€ UMEIOIIUMUCS BUIaMU JCATEIBHOCTH MPEIIPUATHS. B mensx CHIDKeHus pucKa
KeNaTeJIbHO BHIOMPATh MPOU3BOJCTBO TAaKUX TOBAPOB WIIM YCIYT, CIPOC Ha KOTOPHIE M3MEHSETCS B
MIPOTHBOIIOJIOKHBIX HAIIPABIICHUSX.

PacnipeneneHue pucka MeXay yY4aCTHHKaMHU TPOEKTa TAKXKE SIBIISIETCS OJHUM W3 CIOCOOOB
ero cHrkeHus. OObIYHAS TIPAKTHKA PACHIPEICTICHHS PUCKA 3aKIIF0YaeTCsl B TOM, YTOOBI clIeNaTh OT-
BETCTBCHHBIM 32 KOHKPETHBIA BUJ PHCKA TOTO yJaCTHUKA IPOEKTA, KOTOPHI B COCTOSIHUM JIy4Ille
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BCEX OCTAJIbHBIX PAaCCUUTHIBATh U KOHTPOJIMPOBATh 3TOT PUCK. Pacnpesienenue pucka peainnsyercs
npu pa3zpaboTke (UHAHCOBOIO IUIAHA MPOEKTa M KOHTPAKTHBIX OKyMEHTOB. llpu sToMm cienyer
YUUTBIBaTh, YTO Y€M OOJIBIIYIO CTENEHb PUCKAa YYaCTHUKU MPOEKTa HAMEPEBAIOTCS BO3JIOKUThH Ha
MHBECTOPOB, TEM CJIOXHEE IPUBJIEYb HHBECTOPOB K (PMHAHCHUPOBAHUIO IIPOEKTA.

BonbIIMHCTBY KPYIHBIX MPOEKTOB CBOMCTBEHHBI 33JEPKKU B UX peaTM3alUH, YTO MOXKET
MIPUBECTH JJISl 3aKa34MKa K TAKOMY YBEJIMYEHHIO CTOMMOCTH paboT, KOTOpasl MPEBbICUT IepBOHA-
YaJIbHYI0 CTOUMOCTb IPOEKTA.

Hanpumep, B pe3ynapTaTe OTCTaBaHUs BBOJA B 3KCILTyaTaluIo HeTenpoBoa, IpeJHa3HaAYeH-
HOTO JUIS TPaHCHOPTHUPOBKH HE(TU OCBAMBAEMOTO MECTOPOXKJIEHUS, ITpad, KOTOPBII JOJHKEH 3a-
IUIATUTh TOJAPSIYUK (CTPOUTENbHAS OpraHMU3allys), OKAKETCS 3HAYUTEIBHO MEHBIIC MOTEPh 3a-
Ka3ymka (JI00BIBAIOIIETO MPEPHSITHS).

Bbixoq M3 TakoW CUTyallM 3aKJIIOYaeTcs B TOM, YTO K YYacTHUIO B MPOEKTE JOJDKHA OBITh
IpUBJIedYeHa cTpaxoBas KoMmmaHus. CTpaxoBaHUE PUCKA €CTh 10 CYIIECTBY Iepejada ONpEeeIIeH-
HBIX PUCKOB €TPaxoBO KOMITaHUH.

YMEHBIIUTHh YPOBEHb PUCKA IPOEKTA B PsJI€ CIy4aeB MOXKHO ITyTeM MPUOOPETEHUS JOTIOTHU-
TeIbHOU MH(OPMaliKH, TO3BOJISIOIEH YTOUHUTh HEKOTOPbIE IapaMeTphbl MPOEKTa, MOBLICUTH YpO-
BEHb HAJIC)KHOCTH U JOCTOBEPHOCTH HUCXOJHOW MH(OPMALUU U CHU3UTH BEPOSTHOCTH HMPUHATHUS
Hea(pPEKTUBHOTO peweHus. JJonoaHuTenbHy0 HHHOPMALIMIO MOKHO MOIYYUTh Pa3IMYHBIMU CIIO-
cobamu — NpHOOpPETEHHEM €€ y APYTUX OpraHu3anuil (MpeAnpusITHi, HayIHO-UCCIeI0BATEILCKHIX
U TMPOSKTHBIX OpPraHu3aIfid, KOHCAITHHTOBBIX (GHPM H JIp.), IPOBEICHUEM IKCIICPUMEHTA U T. II.

ITocnennum u3 HanboJiee PaCIPOCTPAHEHHBIX CIIOCOOOB CHMXKEHUSI PUCKA IPOEKTA SIBJISAETCS
pe3epBUPOBAHUE CPEJCTB Ha MOKPBITHE HEMPEIBUACHHBIX PACX0/I0B.

9.2.3. CxembI (pyHAHCHPOBAHMS NMPOEKTOB

duHaHCHPOBaHHUE MTPOEKTOB MOXKET OCYILIECTBIATHCS KaK Ha BO3BPATHOM, Tak U O0€3BO3Bpat-
HOM OCHOBE.

[IpeumymiecTBeHHast popma peanuszanuy cXeMbl (UHAHCUPOBAHUS MPOEKTOB Ha O€3BO3BpaT-
HOM OCHOBE — rOCyJIapCTBEHHbIE ITPOrPaMMBbl KaUTAIOBI0XKEHUH. CXeMbl (UHAHCUPOBAHUS MPO-
€KTOB Ha BO3BPATHOI OCHOBE B 00JIbLIEH CTENEHU MPUCYLIU IEPEXOTHON U PHIHOYHOM SKOHOMHUKE.

CpenctBa, BbIIEJICHHBIE HA BO3BPAaTHOM OCHOBE, MOJUIEKAT BO3BPATY B COOTBETCTBUHU C JICH-
CTBYIOILIMM 3aKOHOJATEeILCTBOM. 3/IECh BO3MOKHA pealn3allyst HECKOJIbKUX cXeM (DMHAHCUPOBAHUS
(puc. 9.6).

Tpaaunuonnas cucrema (GUHAHCUPOBAHKS BKJIIOYAET MHBECTOpa (KpeauTopa), moTpeouTess
SHEProdPPEKTUBHON TEXHOJOTHH M €€ MmocTaBmKa. [loTpedurens Oeper 3aeM y KpemnuTopa WiIn
HCIIOJIb3YET JI0JIEBbIE CPEJICTBA MHBECTOPA, 3aKIIOYAET JIOTOBOP C MOCTABIIMKOM Ha MPUOOpETEHHE
o0opynoBaHus, NPEABAPUTENBHO OIUIAYMBAsi €M0 CTOMMOCTb, U 3a CYET MOCJEAYIOIIeH 3KOHOMUU
SHEPruM MoraiaeT A0JT Hepes] KpeIUTOPOM.

JIu3uHr 103BOJIAET MOTPEOUTENIO B3STh B apeHy dHEpProddhdexkTuBHOE JOoporocrosiiee 000-
pyIOBaHUE C YCJIOBHEM IOCTENEHHOW BBIIUIATHI CTOMMOCTU C MPOLEHTAMH 3a CYET SKOHOMHH
CPEICTB OT CHUKEHUS MOTPEOJIEHUSI S3HEPTUU TI0CTIE €r0 BHEAPEHUS. ApeH/la MOXKET ObITh CpeHe-
CPOYHOH WJIM A0JIrocpodHoil. Bo MHOrux ciyyasix menecoo0pasHo, yToObl JOTOBOP MpeaycMaTpu-
BaJI MOCJIE MOJHOM BBIIJIATHI CTOMMOCTH 000PYAOBaHMs Mepeaady ero B COOCTBEHHOCTb MOTPeOH-
TEJNIO.

163



3a pyOeXoM TOJIyUHJIO pacipocTpaHeHrne (PMHAHCUPOBAHUE BHEIPEHUS SHEPTrOCOEpEerarommnx
IIPOEKTOB B BHJIE ephoMaHC-KOHTPAKTOB. Ha pbIiHKE yciyr MHOTUX cTpaH, npexne Bcero B CLIA
u 3anagHoit EBpore, paboTtaroT 3HEprocepBuc-

a usie kommanuu (ICKO), koTopeie OepyT Ha ce-
0s1 BeCb KOMIUIEKC pabOT OT MpPOBEACHUS TIIA-

Faiie Mravenr TEIBHOTO 3HEProayAuTa, C LENbI0 BbISBICHUS
Motraswmm pe3epBoB MOBbIIEHUS 3((HEKTUBHOCTH HCIOb-

30BaHUS PHEPIUH, A0 BHEAPEHUS SHEProdpdek-
TUBHBIX TEXHOJOTUW Toja kKitod. Oruiara ycmyr
OCKO ocymecTBiIsIeTCsl TIOC]Ie BHEIPEHUS TIPO-
€KTa 3a CYET YaCTH CPEJICTB, MOJIYYEHHBIX B pe-
nenr 3yJbTaTe SKOHOMHH 3HEpruu. Moryr ObITh pea-
[GNN& 4 38 cHeT COEPEMaNHON IHEDTUM) JIN30BAaHBI JBa BHJA Hep(bo-Mch-KOHTpaKTOB

— 110 JIMHEWHOW U KOJIBIIEBOM CXEME.
MnaTesm a

Jluneiinas cxema (UHAHCHPOBAHUSA TIpE-
MoTpebutens

o~ peSurens

HpeauTop

Uﬁ::-pyn:}aa Hime:

aycmarpuBaet (puc. 9.7), uto 3aem Oeper 3Hep-
rocepBUCHAsi KOMIIaHHUS, KOTOpas Mociie paspa-
OOTKM TPOEKTa OCYLIECTBIISIET BCE ILJIATEXKHU,
CBSI3aHHbIE C 3aKyNKOW OOOpYyIOBaHUS U €ro
MOHTak0M. JloroBop Mex1y moTpeduTenem yc-
ayr u OCKO npegycmaTpuBaeT UX OILIaTy Io-
clie BHEApPEHUs MpoeKTa U (PaKTUYECKOIl IKOHO-
Puc. 9.6. Cxemvr punancuposanus: MuH dHepruu. J[ons cpeAcTB 3a cyeT cOepexe-
a - mpaouyuonHas; b —nusuHe HUs DHEPIUM, HalpaBiseMas NPEeIIpUsaTHEM Ha
OIIaTy yCIyT, OTOBapUBAETCs B JJOTOBOPE.
B cooTBeTcTBHHM ¢ KOJIBIIEBOM cxeMoi ¢puHaHcupoBanus (puc. 9.8) KpeauTop BhIACISIET Cpe-
CTBA IOJ] TApaHTUH MOTPEOUTENS, KOTOPBIH OIJIAYUBAET YCIIYTH SHEProcepBUCHOM komnaHuu. JC-
KO pa3pabarbiBaeT 1 BHEPSET MPOEKT, IOMOTAeT 3aKynaTb 00OpylOBaHUE, HO MPHU 3TOM 4YacTb
IIaTexel MOoCTaBILIKUKY HEMOCPEACTBEHHO OCYILIECTBISET NoTpeduTesns. B urore noramenue nonara
OTISITh OCYIIECTBIIIETCS 32 CUET COEPEKEHUS FHEPTUU.

Rl ICHTTET

OBy anEaHAS

I_IJTaTEHﬂd UEPC!F!HJ.DHEH A
Baem

O &T3 yernyr MerraBLLIWK

MocTaswme
‘ MATpabHTENE
Kpeourop I'Inaremm
I'Ipmm
MorpedrTant T
I:III r

Puc. 9.8. Konvyesas cxema gpunancuposa-
HUSL HA OCHOBE NePPHOMAHC-KOHMPAKMO8

OfGRYyATRAHNS

OMNaTa a2 cHal cOepSmEHHSA BHE MM

Puc. 9.7. Jluneiinas cxema ¢hunancuposamnusi Ha OCHO-
6e nepphomanc-KOHmM-paKkmos

[TpuObuIb 32 cueTr cOepeKEHUsI SHEPTUM CKIIAJBIBACTCS M3 PA3HOCTH TEKYLIUX PacXoJI0B Ha
SHEPTHIO0 JI0 M MOCie peanu3anuu dHeprodddexruBHoro npoekra (puc. 9.9). 3a cuer cOepexeHus
SHEPTHUHU OCYHIECTBISIETCS OTUIATa YCIYT SHEPrOCEPBUCHON KOMIIAHUU WIIH IPYTOMY KPETUTOPY.

9.2.4. «KIxoHOMHYECKHE» METObI MPOEKTHOI0 aHAJIN3a

Obwue nonoxcenus. <IKOHOMUICCKHE» METOIbI POCKTHOTO aHAIM3a BKIIOYAOT:
¢ (hUHAHCOBBIN aHAJIU3;

4COOCTBEHHO SKOHOMHYECKHI aHaJIN3.
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DUHAHCOBEIM M PKOHOMUYCCKUM aHaIH-
36l UMEIOT MEXJYy COOON Kak ONpe/esieHHbIE
CXOJICTBA, TaK M CYIIECTBEHHBIC Pa3JIMYUS B

Hl |
T Onnara - CHopameine MoaXoJax K omnpeaesieHnio 3()PEeKTUBHOCTH
I S HPOEKTOB. BMecTe ¢ TeM cieayeT IMOHUMATh
- YCIIOBHOCTH Pa3JICICHUsT METOJIOB IIPOEKTHOTO

aHaJIn3a Ha «3KOHOMUYECKUE» U «HEIKOHOMHU-
yeckue». B paMkax MHTErpupOBaHHOTO TO/I-
X0Jla K aHaJu3y MPOEKTOB BCE UCIOJIb3yEMbIe
IIPU 3TOM METOJBI MPEANOoIararoT dKOHOMUYe-
CKHE€ OIICHKA OXXHUJAEMBIX pe3yJbTaTOB WX
peain3anmi.

Qunancoevtii  anaau3z. DUHAHCOBBIN
aHAJIN3 MPOEKTOB SIBJSIETCS OJTHUM U3 TJIaBHBIX
IIpH pa3pabOTKe UHBECTULIMOHHOTO npoekTa. OH paccMaTpuBaeT pe3yibTaThl IPOEKTA C TOUKH 3pe-
HUSI HHTEPECOB €r0 HEMOCPEACTBEHHBIX YYaCTHUKOB.

B pe3ynbpraTe UHAHCOBOrO aHANM3a 0KHUIAETCS MOJIYYUTh OTBETHI HA PsiJi BOIPOCOB.

+Bo3mMeniatorcs 1 pMHAHCOBBIE 3aTpaThl Ha MPOEKT B PE3yJbTaTe €ro peajin3aluu, Kak Obl-
CTPO U C KaKOW peHTa0eIbHOCTHIO?

¢Ilo3BossieT i GUHAHCOBOE COCTOSTHUE (PHUPMBI pean30BaTh MPOEKT, 00ECIeYnuTh BO3MeIIIe-
HUE 3aTpaT U NOoIydeHHe MPUObLTH?

+Kak oTpassTcs Ha BO3MOXHOCTM BO3MEUICHHS 3aTpaT U PEHTA0EIbHOCTH MPOEKTa pa3iiny-
HBIC CXEMBI ero (PMHAHCUPOBAHUS ?

¢Hackosbko ycToiuMBBl (pHAHCOBBIE NOKA3aTENN MO OTHOLIEHHUIO K PAa3JIMYHOIO PoJia puc-
KaM U HEOTIPECIICHHOCTSIM ?

Ananu3 (GUHAHCOBOM PEHTAOEIHHOCTH MPOEKTA JODKEH YYUTHIBATH MOTOK PEATbHBIX JICHET
MPEANPUATHS, PEAIU3YIOIIEro MPOEKT, BKIII0Yasi B3aUMO/JICHCTBUE C TOCYAapCTBOM, KOTOPOE IMOJIY-
YaeT OT Hero HAJIOTH U Jipyrue obs3aTesbHble iatexu (puc. 9.10).

f///,/wy/ L

1 4 5 6
Puc. 9.9: Cxema 06pa306aHuﬂ npuobLIU

MOoYAaRCTRD

[Ipu ¢dopMupoBaHHH IECHEKHBIX
+ MOTOKOB TIPOEKTAa, WCIOJB3YyEeMBIX IPH
Hangru ero (MHAHCOBOM aHaJM3e, HEOOXOIMMO
l YUUTBHIBaTh PAJl OCOOEHHOCTEH, OTJIu-
[PRINPMATUE, PEaNMIYINLES NPOEKT YAOIIAX JAHHBIA aHAIU3 OT OOBIYHBIX
| T A OyXrajTepcKux pacyeToB. ITU OCOOEH-
KaMHTANCRNGMEHMA  DKENAYATALMOHHLE Bupy-ra o7 iponaws  HOCTH CBA3AHBI € (DYHIAMEHTAIbHBIM
SETRETE NRQAYRENA SKOHOMHYCCKMM IIOHATHEM aJIbTCpHA-

l + | THUBHBIX H3/ICPIKEK.
NPOEKT JIroboii pecypc, 3aTparuBaeMblii
MPOEKTOM, JIOJDKCH OILIEHUBATHCA TI0
Puc. 9.10. Ilpoexm u eco okpyoicenue CTOMMOCTH €TI0 BO3MOHOT'O HAMITy4YIIIe-

ro UCToab30Banus. [Ipu oreHKe 1MEHHO-
CTH HCIIOJIb3YEMBIX PECYPCOB MPUHUMAIOTCS BO BHUMAaHHE KaK sBHbIC (OyXraaTepCKHe) 3aTpaTHl,
KOTOPBIE TPUBOJAT K (PAKTUYSCKUM JICHEKHBIM BBITUIATaM, TaK U HESIBHBIE, KOTOPHIE HE TIPUBOJAT K
JICHEXKHBIM pacxojaM (BbimiaTam). K HEIBHBIM U3JEpKKAM OTHOCSTCS U3JICPXKKH YIYIICHHBIX BO3-
MOXHOCTEH, CBSI3aHHBIE C UCIIOJIB30BAHUEM PECYpPCOB, KOTOPHIE BOBJICKAIOTCS B MPOEKT, HO MOTJIHU
OBITH MCIIOJB30BAHBI B IPYTOM MPOEKTE M MIPUHECTH OMPEACICHHBIA TOX0. ITOT J0XO/ U CUUTACT-
Csl M3/IEPKKAMH, CBSA3aHHBIMHU C MCIIOJB30BAHUEM JIaHHBIX PEeCypcoB. Takum o0OpazoM, METOI0JIO-
TUYECKOE TTOHATHE 00 AIbTEPHATUBHBIX U3JIEP)KKAX MPUBOJAUT K HEOOXOAMMOCTH OLICHKU CHUTYaIIHi
«C TIPOCKTOM» U «0e3 mpoekTa». CpaBHEHUE 3TUX CUTYyallUi MPEACTABISET cO00M OOImMi MOAX0,
MIPUMEHSIEMBIA B TIPOEKTHOM aHAJIM3E IS IEMOHCTPAIIMU TOTO, YTO OyJIeT MPOUCXOIUTh C TEUCHU-
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€M BPEMEHHU C IPEIIPUITUEM IIPU peal3alluy IPOEKTa U 4TO OyAeT IPU €ro OTCYTCTBHH.

DKOHOMUYECKUll aHaIu3 nPoeKmog. DKOHOMUYECKUIN aHaJIU3 IPOEKTOB MPOBOJUTCS C IO-
3ULIMH HHTEPECOB BCEro O0IIeCTBa, C MO3UIMIA SKOHOMUKH CTPAHBbI.

B pe3ynbraTe 5KOHOMUYECKOTO aHaIN3a OKUAAETCS MOJYYUTh OTBETHI Ha Psil BOIIPOCOB.

¢ [IpeBbIlIatoT 11 BBITOJIbI JJIs1 CTPAHBI B LIEJIOM BCE 3aTpaThl, CB3aHHBIE C peain3alueil 1
IKCILTyaTalel MPoeKTa (C y4eToM ajJbTePHATHBHBIX BO3MOKHOCTEH HUCIIOJIB30BAHUS PECYPCOB,
nepepacnpe/esieHus (MHaHCOBBIX IJIATEKEH BHYTPU CTPAHBI, SKOJIOTMYECKUX U COLUANIBHBIX 3a-
TPAaT U BHITOM)?

¢ CoxpaHsieTcs JIM 3TO MPEBBILIEHUE MPU YUETE PA3IMUYHOIO POJa PUCKOB U HEOIIPEIEIEHHO-
cren?

Heo0Oxo1uMocCTh npoBeeHnss SKOHOMUYECKOTO aHalIM3a BBITEKAET U3 MAaKPOIKOHOMHUYECKOMN
KOHIICTIIIUK OTPaHHYCHHOCTH PECYPCOB (M B MEPBYIO OYEPeilb, SHEPIETHYECKUX). DTO 03HAYAET OT-
PaHMYEHHOCTh BO3MOXKHOI'O BBIITyCKa TOBApPOB M YCIYyT Ha JaHHbII MoMmeHT. [loatomy nmpuxoaurcs
BBIOMPATh MEX/1y KOHKYPUPYIOIIUMH BapuaHTaMH UCIIOJIb30BAHUS PECYPCOB.

OneHUTH TPOEKT C NO3UINI HHTEPECOB HAMOHAJIBLHOW S3KOHOMHUKH CTPaHbl O3HAYAET IIPOBE-
PUTH Pa3yMHOCTh ¢ TOUKH 3pEHHsI 00I1IECTBA BbIEICHUS PECYPCOB Ha OCYILECTBICHHE UMEHHO ATO-
ro MPOEKTa MPHU HAJTMUNU MHOTUX albTEPHATHB.

OcoOyr0 3HauMMOCTh SKOHOMHYECKUN aHAJIU3 MPUOOpPETaeT [Uisi MHBECTULIMOHHBIX MPOEKTOB
B DHEpPreTHKe, TaK Kak, ¢ OJJHOW CTOPOHBI, SHEPreTUYECKUM KOMILIEKC SIBJSETCS BAXKHEUIIUM dJie-
MEHTOM 3KOHOMMKH M, C JAPYrOH - KamuTallbHbIE 3aTpaThl HA €r0 pa3BUTHE OUYEHb BbICOKU. Kpome
TOT0, 5KOHOMHUYECKHUI aHaIu3 JOJDKEH MO3BOJHUTH HE TOJBKO OLIEHUTh 3((EKTUBHOCTh UCIOJIb30-
BaHHUS CPEJCTB HA MPOTSHKEHUH BCEro JKM3HEHHOT'O IIMKJIA IPOEKTa, HO U CO3/aTh 0a3y JUlsl uccie-
JIOBaHMs BJIMSHUS MPOEKTa HA pa3jidyHble TPYIIbI HACEIEHUs U NMpUpOoJHYI0 cpeny. [Ipu Takom
M0/IX0/1€ PKOHOMHMUYECKUN aHaIN3 CTAHOBUTCS MHTEIPUPYIOLIUM, OOBEANHSIOIINM PE3yJIbTaThl aHa-
JIM3a MO APYrUM acleKTaM, BKIKOYas TEXHUYECKUN, COLIMAIBHBIN U YKOJOTUYECKUN.

Wtak, 1enp 5KOHOMUYECKOTO aHaJIn3a KaKJ0ro MPOeKTa - ONPEAeNuTh, ABJISETCS JIU OH KO-
HOMMYECKH BBITOJJHBIM HCIOJIB30BAHUEM CPEJCTB, KOTOPBIMH pacroJjiaraet oOIIeCTBO B LEJIOM.

Ocobennocmu «IKOHOMUUECKUX» MeM 0006 -ananusa npoekmog. PUHaHCOBBIN U SKOHOMU-
YECKHUil aHAJTM3bI UMEIOT MEXTy CO0O0#l OTpe/ie/ieHHbIe CX0ICTBA U pa3nuuus (Tadi. 9.4).

Cxema OLIEHKU IpOEeKTa B JIIOOOM Ciydae ImpelycMaTpUBAET COMOCTABIEHUE BBITOJ U 3aTpaT
npoekra. [Ipu 3ToM Ucnoab3ytoTCs (GOPMAIBHO TE K€ KPUTEPUH, YTO U B (PUHAHCOBOM aHaJIM3eE.
OpHako ciielyeT MIOMHUTh, YTO BCIIEJCTBUE Pa3IMyMs Liejel nokazarenu 3pPeKTUBHOCTH OTpaxKka-
IOT B OJTHOM CJIy4ae COOTHOIICHHUE 3aTpaT M BBITOA Ul npennpusitus (GupMsei), a B APyrom — Jist
BCEro o0I1ecTBa, JKOHOMUKH CTPAHBI.

Ta6muma 9.4
CxoacTBa M pa3Inyus «<OKOHOMUYECKUX» METOJIOB IPOEKTHOTO aHaIM3a
CxoxctBa Paznuuns
Cxema oLeHKH [enu npoexTa
Kputepuu onienku npoek- |TpakToBka HAJOTOB U IJIATEKEH, CyOCHIUH, TOTAlMI 1 TOCOOMit
Ta TpakToBKa KpEIWUTHBIX ONIEpalMii BHYTPH CTPaHBI
dopmupoBaHue oKa3aTesel 3aTpar U BbIroJ

CymiecTBeHHOE pa3Iuvre MEXIy (PUHAHCOBBIM M SKOHOMHYECKHM aHAIM3aMH COCTOWT B
TPAKTOBKE HAJIOTOB, CYOCUAMI U JOTAIIUM.

B ¢unancoBoMm aHanm3e HaJIOTH, KOTOPBIE IUIATUT MPEANPHUATHE, PEATH3YIOIIee TPOCKT, YBe-
JUYUBAIOT €T0 3aTPaThl Ha OCYIIECTBJICHHE MPOEKTAa. AHAJIOTUYHO JIt0ObIE CyOCHINU, TPETOCTaB-
JIieMbIe TIPEANPHUATHIO, YBEIUYHBAIOT €r0 JOXOJbI OT MpoekTa. Takum oOpa3oM, B ()MHAHCOBOM
aHAJIN3€ BCE HAJIOTH U CYOCHUIUU TPAKTYIOTCS aHAJIOTHYHO OCTAIBHBIM PAcX0JiaM U MOCTYIUICHHSIM.

B sxoHOMHYECKOM aHAJIM3€ TPAKTOBKA HAJOTOB M CYOCHIIMN OTIMYAETCS OT TPAKTOBKU OC-
TAJIBHBIX TJIaTEXEW. B TaHHOM aHanu3e Mmpu ONMPEACIICHUN «BBITO/I», «3aTpaT» yIjlaTa HajJoOTrOB HE
YUYUTBIBAETCS KaK 3aTpaTa IpPHU OLEHKE MPOEKTA.
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Takasi TpakTOBKa OTHOCHUTCSI KO BCEM BMJIaM HAJIOTOBBIX BBIILJIAT, BKJIIOYAs MPSIMbIE HAJIOTU
Ha JI0XO/Ibl U KOCBEHHbIE HAJIOTH, HanpuMep akuusHble coopsl 1 HIC.

DOkoHoMHYEcKast 3PPEKTUBHOCTh MPOEKTa U3MEPSAETCs, KaKk U B ((MHAHCOBOM aHallu3e, MOoKa-
3aTesiIMU YHUCTOM TEKyIleld CTOMMOCTH M SKOHOMHUYECKON HOpPMBbI peHTabelbHOCTH. BMmecte ¢ Tem
MHOTHE BBITOJIbl U HEKOTOPBIE 3aTPAThl HE YAAETCS ONPEAETUTh C HEOOXOAUMON TOUHOCTBIO U OlIe-
HUTH B JieHbrax. [103ToMy B SJKOHOMHUYECKOM aHAIM3€ MPUHATO pa3inyaTh MaTepuaibHbIe U HEMa-
TepUaNTbHBIC BBIFOIbI (3aTPaThI).

K MarepuaibHbIM BBIFOJIaM MOXHO OTHECTH:

* yBeJIMYeHUE 00beMa MPOTyKIHH;

* [IOBBIILIEHUE KayeCcTBa MPOIYKIIHIH;

* U3MEHEHHUE BU/Ia MPOAYKIHH (repepadoTka);

* CHUKEHUE U3/IEPIKEK;

* CHIKEHHUE U3/IEPIKEK Y IOTpeOUuTes;

* IpEAOTBpAIllEHUE IOTEP U T. JI.

HematepuanbHbie BBITO/bl IPEINOIATat0T:

* POCT ypOBHst 00pa3oBaHus;

* yIIy4IlIEHUE 3/J0POBBS;

* [10SIBJICHUE BO3MOXHOCTEH JIJIs1 OT/IbIXA;

* [IOBBIILIEHUE YPOBHS KU3HU U JP.

OcoOble TpyAHOCTH, €CTECTBEHHO, BbI3bIBAIOT HEMAaTEpHAJIbHbIE BBITOJbl, KOTOpblE HEO0XO-
MO ONPEJIENIUTD, JaTh UM KOJIMYECTBEHHOE BBIPAXKEHUE U, €CIIM BO3MOXKHO, OLIEHUTDH B JIEHEKHOM
BBIPaKCHUH.

Hapsiny ¢ ¢dopMupoBaHueM CTPYKTYpbl «BBIFOJI» U «3aTparT» OAHOW M3 HauboJiee TPYIHBIX
3a7a4 B 9KOHOMHYECKOM aHAJIM3¢ SIBISICTCS ONPEICICHUE SKOHOMHUYCSCKHUX IIeH (LlEHHOCTEH) st
pacuera nokasaresiei 3pPexTUBHOCTU NMpoeKTa, B CBSA3U ¢ 3TUM B 3KOHOMHYECKOM aHAJIN3€ MPOEK-
Ta MOSIBJISIETCS MTOHATHE aJIbTEPHATUBHON CTOMMOCTH.

PaccmoTpuM crenyromue MOJENbHbIE CUTYallUM, IMOSICHSIOUIME IMOHATUE albTepHATUBHON
CTOUMOCTH.

Curyanus 1.

[Ipenmnonoxum, 4To CTpaHa UMIOPTUPYET MPUPOJIHBII ra3 B TeueHne MHOTHX JeT. OnHako B
MOCJIETHUE TObl OBLIO OTKPBHITO KPYITHOE Ia30BO€ MECTOPOKIACHHE, 3a1achl KOTOPOTO JOCTATOYHBI
JUI TOTO, YTOOBI MOKPBITH MOTPEOHOCTH CTPAaHbl U OTKAa3aThCs OT MUMMOpTa rasza. Kakosa Oyner
HKOHOMHUYECKAs [[eHa TAaKOTO Tra3a’?

VIMmopT npupoJHOTO Tra3a MpesCTaBiIseT albTePHATUBY Ul CTPaHbl, U 1I€Ha UMIIOPTa Ha ra3
OTpa)kaeT UCTUHHYIO aIbTEPHATUBHYIO CTOUMOCTb JJOOBIUM IPUPOJIHOTO Fa3a B CTPAHE.

Curyanus 2.

[Ipenmnonoxkum, 4yTo CTpaHa SBISETCS SKCHOPTEpPOM HpupoaHoro rasa. Ilpu stom Ham HE0O-
XOJMMO OIPEAETUTh SIKOHOMUYECKYIO 3((PEKTUBHOCTD NMPOEKTA CTPOUTENILCTBA TA30100bIBAIOILIETO
npeanpusTs. KakoBa OyneT s5koHOMHUYecKas [ieHa TaKoro ra3a?

Ecnu onpenensromiuM GakTopoM SIBISIETCS KCIOPT, TO HE (UHAHCOBAs LI€HA, BbIILJIauKBae-
Masi TIPOM3BOAUTENIO (ra30700bIBAIOIIEMY MPEANPHUITHIO), OTPENENAeT EHHOCTh (abTepHATHB-
HYIO CTOMMOCTB) 3TOTO Ia3a, a Te YKCThIC BBITOJIbI, KOTOPBIC 00Pa3yIOTCS B pe3ysibTaTe 3KCIOPTA.

9.2.5. Iloka3aTtean 3)PeKTHBHOCTH HHBECTUIIMOHHBIX MPOEKTOB

Memoobvt ouenKu UHEECMUUUOHHBLIX NpPOeKmoe. VIHBECTUIIMOHHBIE TPOEKTHI 00JIaaloT
TpeMsi OCHOBHBIMHU OCOOEHHOCTSIMU.

1. OHu, xak mpaBUJIO, Ha TIEPBOHAYAIBHOM JTare CBS3aHbI ¢ OOJBIIMMH 3aTpaTaMu JICHEK-
HBIX CPEJCTB, YTO MOKET B JIOJITOCPOYHOM IUIAHE CKAa3aThCsA Ha Oynyimied NpuObLUIBHOCTH (DUPMBEI.
[TosTOMy mepBOHaYaNIbHBIE ICHEKHBIC 3aTPAThl JJOJDKHBI ObITh 0OOCHOBAHBI C TOYKH 3PEHHS COOT-
HOIIICHUS «3aTPATHI - TIOCTYTUICHHS».

2. B TedyeHHe cpoka MHBECTUIIMOHHOTO MPOEKTA CIIETYET OKHUIATh IMEPUOTUICCKOTO TIPUTOKA
JICHEXKHBIX CPEJCTB (3a cYeT, HAIPUMED, YBEIHUYCHHS T0XO0/I0B, SKOHOMHUHU Ha TEKYIIMX Pacxojax
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JICHEXKHBIX CPEJICTB | T. 1.). [Ipy 3TOM 4acTo MPUXOUTCS YUYUTHIBATH BPEMEHHYIO IICHHOCTh JICHET.

3. [Ipu mpUHSTHU PEHICHUS 1O MPUHIIUITY «COTJIACHTHCS WIIM OTKAa3aThCs» OOJIBIIYIO POJIb WT-
paer Hajor Ha J0xojbl. B 1000M perieHuH, CBSI3aHHOM C IUIAHWPOBAHMEM KaIllUTaJIOBJIOKEHUH,
HE0OX0IMMO YYUTHIBAaTh HAJIOTOBBIN (haKkTOP.

Cy1iecTByeT HECKOJIBKO CIIOCOOOB OIIEHKM MHBECTUIMOHHBIX NPOEKTOB — MO MEPHOTY OKY-
MIa€MOCTH, 10 YYETHOMY YPOBHIO JI0X0/1a, IO Y4ETHOW HOpME MPUOBLIM, IO YUCTOM TEKylleH 1eH-
HOCTH, IO BHYTPEHHEN HOpME peHTAa0EIbHOCTH, IO UHJEKCY PEHTA0EeIbHOCTH.

[IpaBuia npuHATUSA PELICHUI

Mo neproay oxynaemoctu (TOK) - HAUMEHBIIIHMH CPOK OKYIIAEMOCTH.
[To yuerHo# Hopme npubbutu (YHIT) — HanbosbIas HOpMa IPUOBLITH.
Ho uucroit texymeit nennoctu (UTLI):

YTLI[ monoxxutensHOE 3HaUeHUE — JIA;

YTL] orpunarensHoe 3HaueHue — HET.

[To BuyTpenneit Hopme penTabensHOcTH (BHP):

BHP npeBplaer npuHATYO CTaBKy JUCKOHTA — JIA;

BHP menbue npunsaToit craBku quckonta — HET.

Mo unnexcy pentadensHoct (HP):

NP Gonpiie enuuuitbl - J1A;

UP menbiuie equnuiel - HET.

Ynpowennvie memoowt ouenku uneecmuyuonnvix npoexkmos. Ilepuon oxynaemoctd Tokx
IIpeJICTaBIsIeT CO00M OTPE30K BPEMEHHU, HEOOXOAUMBIHN JJI1 BO3MEILEHUS IIEPBOHAYAIILHOTO 00beMa
WHBECTHIIUH.

IIpumep 1.

Hcxoonas cumyayus.

WuBectnnuu - 18 000 mon. CLIA.

Esxeromnast cymma HakorieHus geHexHbIX cpenctB — 3000 moin. CIIIA B rog.

Pewenue.

B nannom cnyuae

_ Cmoumocms unsecmuyuii 18000 0oa.
= = = 6.em

OK

Dowcecoonvie HakonieHus - 3000001./ 200

Korza npuTok JeHEeKHBIX CPEACTB MPOMCXOIUT HEPABHOMEPHO, MIEPHOJI OKYIIAEMOCTH CIIEY-

€T PaCCUUTHIBATh METOJIOM 110I00Pa 3HAUCHHUH.
IMpumep 2.

Hcxoonasa cumyayus.

CpaBHUM JBa IPOEKTA, MO0 KOTOPBHIM MOCTYIUICHUE JICHEKHBIX CPECTB MOCIE YIIAThl HAJIO-
r'OB MPOUCXOIUT HEPABHOMEPHO.

[IpenmonoxuM, 9T0 WHBECTHIIMOHHAS CTOMMOCThH KaXJ0ro mpoekta cocrtarisier 1000 mod.
CIIA.

[TpUTOK AEHESKHBIX CPEJICTB MO MPOCKTAM:

Ton [Ipoext A, non. CIIA | TIpoekt B, non. CIIIA
1 100 500
2 200 400
3 300 300
4 400 100
5 500 -
6 600 -

1
Pewenue. B nannoM cimy4ae nepro]1 OKynmaeMoCTH 10 Tipoektam: A = 4rona, b = 25 roja.

Ilpasuno npunamua pewenuit no T, — npuHUMas peuieHUe, BbIOMpaiiTe BapHaHT C Hau-
MEHBIIIMM CPOKOM OKYIAaeMOCTH MpoeKTa. CMBICT 3TOTO B TOM, YTO Y€M MEHBIIE CPOK OKYIaeMo-
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CTH, TEM MEHbIIIE PUCK U BBIIIE JIUKBUIHOCTD.

[IpeumyiecTBa MeTO1a ONpEIEIeHUs EpUoa OKYIaeMOCTH MPH OILIEHKE WHBECTULIMOHHOTO
MIPOEKTA 3aKJII0YAI0TCS B TOM, YTO OH IIPOCT B UCHOJIb30BaHUU U 3()(PEKTUBHO XapaKTepU3yeT HHBE-
CTUIIMOHHBIM puck. Henoctarku 3TOro mMeroja B TOM, YTO UM HE YUMTHIBAIOTCS BPEMEHHas ILICH-
HOCTb JICHET U BIIUSHHUE JIEHEKHBIX CPEJCTB, MMOCTYNAIOIINX MOC]IE CPOKAa OKYIIAEMOCTH, - IPUTOK
JICHE)KHBIX CPEJICTB IOCIIE CPOKa OKYHNAaeMOCTH OOYCIIOBIMBAET MPUOBLILHOCTh WHBECTHPOBAHUS
MIPOEKTA.

Yuemnasn nopma npuovinu (YHII) onpenensiercs Kak COOTHOIIEHHE HEOOXOJAUMBIX HHBE-
cTUMi (MM yCpeHEHHBIX HHBECTHIINH) ¢ OyAyIeil BeTMYMHON YUCTOM r0JJ0BON MPHOBLIH.

Yuemnwuit yposenv 0oxooa (YY/l) onpenensercss Kak 4aCTHOC OT JCJICHHS CYMMBI YHCTBIX
J0X0JI0B OT peaju3aliy IPOeKTa Ha UHBECTULIUHU 110 MTPOEKTY.

IMpumep 3.

Hcxoonas cumyayus.

Ha npoMmplieHHOM IpeanpusITUA TEXHUYECKHE COBETHUKH OLIEHUIIHM, YTO BKJIaJbl B SHEPrO-
cOeperaromue ycTporncTBa MO3BOJAT CHU3HUTH dHepronorpednenue Ha 100 T HedTn B rox. Crom-
MOCTh Takux mHBecTHIUH cocTaBisieT 72320 non. CIIA co cpokom skcruryaTanuu 000pyI0BaHUs
10 ner. Llena 1 T Hedtu - 128 non. CLIA.

Pewenue. B nanaom ciyyae:

y4YeTHBIA ypoBeHb J10x01a — (128 mon. CIIA/T « 100 t/rox * 10 ner)/ 72 320 mon. CHIA
=1,77;

yuetHast HopMma npudbun — 1,77/10 et = 0,177 wiu 18 % B rox.

IIpumep 4.

Hcxoonas cumyayus.

[TepBonauanbHble KanuTaoBnoxeHs — 6500 mo:. CIIIA.

Pacuernsiii cpox amoprtuzanuu — 20 Jer.

Il'onoBast cymma nocryrennii qenexHsix cpeacts — 1000 gon. CHIA.

['omoBast cymMMa aMOpPTH3AIMOHHBIX OTYHCICHUH (Ha 0a3e PaBHOMEPHOTO HAYUCIICHHUS M3HO-
ca) — 325 nmox. CIIIA.

Pemenue.

B nannom cnyuae

YHIT = (1000 — 325) moa. CIlIA/rox / 6500 gon. CIIA = 0,104 wiu 10,4 % B rog.

JlocTOMHCTBaMH 3TOr0 METOJA SIBJISIOTCSI IPOCTOTA PacderoB U y4eT (akropa MpuObLIbLHO-
cti. HegocraTku - HEBO3MOXKHOCTh ydeTa IOKa3aTessi BPEMEHHOM [IEHHOCTH JIEHET U HUCIOJIb30Ba-
HUE YYETHO-pacUeTHBIX IOKa3aTesiell BMECTO JaHHbBIX O MOTOKaX JEHEKHBIX CPEJCTB.

Memoowbl ouckonmuposanno2o nomoka oenexcuvix cpeocms. Texywas yennocmo (TLI)
MIpPEJICTaBIsIeT COOOM OLIEHKY CErOHSIIHEN CTOUMOCTH OyyIIero J0X0/1a.

[TonsiTHO, YTO PYOIL MM Jpyras JEHEKHas €AUHULIA, OTY4YeHHas 3aBTpa, HE SKBUBAJICHTHA
CEroJHsIIHEN. JTO CBA3aHO HE TOJbKO ¢ MHGusinuen. CieayeT yuYuThIBaTh YIYIIEHHbIE BO3MOMXKHO-
CTH B MOJYYEHHUHU JI0X0J1a OT UCIIOJIb30BAHUS CPEJICTB B OYAYIIEM.

B uHBeCTHIIMOHHOM aHanu3e OOBIYHO HCHOJB3yeTCS MaTeMaTHUYeCKUi METOA IpUBEECHUs
JICHEXKHBIX TMOCTYIUICHUI OyIylIMX MEPUOJOB K HAcTOsAIIeMy (TEKyIleMy) YPOBHIO, Ha3bIBaeMbIii
METO/IOM JIUCKOHTUPOBAHUS.

Tekyias eHHOCTh OYIYIIMX MOCTYIJICHUH yCTaHaBIMBAETCS IyTEM MCIOJIb30BaHUS TaK Ha-
3bIBAEMOM CTaBKU JTMCKOHTA - MUHUMAaJIbHO OTPEOHO HOPMBI MPUOBLIN, KOTOPYIO YCTaHABIINBAET
11 ce0st UHBECTOP.

[Ipu onpeneneHU CTaBKU JUCKOHTAa MHBECTOP OPUEHTUPYETCs] Ha OAHKOBCKHUI MPOLEHT MO
JOJITOCPOYHBIM BKJIAZaM U MIPeIoaraeMblii ypoBeHb HHIIALIUN

R=ati

r]ie @ — OAHKOBCKHII IIPOIICHT; | — yPOBEHb MPEANoIaraeMoi HHQISIHH.

Kpome Toro, mpu omnpeneneHuu CTaBKH AMCKOHTAa MHBECTOP YYUTHIBAET MHBECTULIMOHHBIN
PUCK.

Korpaa nocrtymienue 1eHeXHbBIX CPEACTB MPOUCXOAUT HEPABHOMEPHO, TEKYILask LIEHHOCTh OIl-
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pPEOACTACTCA 110 COOTHOIICHUTIO

n
0
T[[ = L
+r)t’
=0 (1
rje t — mopsiIKOBBIM HOMEp rojia ACHCTBUS MPOEKTa, N — BpeMst peaau3aiuu (CpOK aMOpPTH3AI[UH)
npoekTa, A;— TOJI0BOM 00BhEM MOCTYIUICHHUH JICHEKHBIX CPEJICTB, I — CTaBKa IUCKOHTA.

[Ipu paBHOMEPHOM MOCTYIUIEHUU JEHEKHBIX CPEJICTB 3TO COOTHOILLIEHUE MOXKET OBITh MPE0o-

pa3oBaHO K BUIY
5
TI] = Ag 1 T
r @+n" 4

Yucmas mexywas yennocms (YTI]) npencraisier coO0M MPEBBIMICHUE TEKYIICH EHHOCTH
HaJl CyMMO#1 IlepBOHaYaIbHbIX HHBeCTUIHH (1):
UTIL[ = TL[ - .
IIpumep 5.

Hcxoonas cumyayus.

[IepBoHauanbHBIE KaUTAJIOBIIOKEHUS B MPOEKT, CBA3AHHBIM, HAIIPUMEP, C MOJCPHHU3ALUEH
obopynoBanus, — 3000 goa. CIIA.

PacueTHblii cCpok amOpTH3aIUK — 2 TO/1a.

l'omoBas cymma noctymieHuit genexHbix cpeacts — 3000 mgon. CILIA B ro.

CraBka auckonTa — 12 %,

Pewenue. B nannom ciyyae

TLL = 3000[ 1/(1+0,12)+1/(1+0,12)?]=5070 nosx. CLLIA nitu st ci1y4asi paBHOMEPHOTO [IOCTY-
IJIEHUS] IEHEKHBIX CPEJICTB

TII = 3000/0,12[ 1—1/(1+O,12)2] =5070 mon. CIIA; YTLL = 5070-3000 = 2070 mon. CLIA.

HocrouncrBamu Metoa oueHku no YTL sBasercst To, 4To UM 0€30rOBOPOYHO YUUTHIBAETCS
BpeMEHHas! [IeHHOCTb JICHET.

Buympennsa nopma penmaoenvnocmu (BHP) onpeensiercs Kak cTaBKa JUCKOHTA, TPH KO-
topoi BenmmunHa U1 paBusiercs Benmnunne TL, T.e. BHP onpenensiercsa u3 ycioBus

TH-M =4YTI = 0.

Ipumep 6.

[Ipunumas yciioBus mpuMmepa S, mpearnosaraeM, yTo MepBOHAYAIbHbIE KallUTaJIOBIOKEHUS
cocraBmm 5070 non. CILA.

Pewenue. YT =TLl — 1 = 5070-5070=0 mipu r=12 %, t.e. BHP. = 12 %.

O6bryno BHP nipoekToB omnpenensiercs METOI0M 0A00pa CTaBOK JMCKOHTA WIIHM C IIOMOIIbIO
CHeIUaIbHBIX TAOJUII UISI pacyeTa TeKYyIed IEHHOCTH JeHEeXHOUW enuuuibl, B To xe Bpemss BHP
MOXHO OTIPEACTUTh U TpaUuecKuM METOJIOM TI0 TepecedeHrio KpuBoi 3aBucuMocty YTL[ ot I ¢
0ChI0 abcuuce (CTaBOK TMCKOHTA).

3nauenue BHP, npu xkoTopoM mpoeKkT MOKHO CUMTATh MPUBJIEKATEIbHBIM, JOJHKHO MPEBBI-
1aTh NPUHATYIO CTAaBKY AUCKOHTA.

[IpeumymectBo Merona oueHku no BHP B TOM, 4TO B HEM Y4YMTBHIBAETCS BPEMEHHAs LICH-
HOCTb JIEHET, I03TOMY OH SIBJII€TCSl 00JIe€ TOUHBIM U PEATUCTUYHBIM.

K uyucny HenocTaTkoB JAHHOTO METOJa OTHOCHUTCS TO, YTO OH TpeOyeT 3HAYMTEIbHOIO Bpe-
MEHHU JUIsl IPOBE/ICHUSI pacu€TOB IPU HEPABHOMEPHOCTHU MOCTYIICHUMN JEHEXKHBIX cpeacTB. Kpome
TOT0, METOJ] HE YUYUTHIBAET U3MEHEHNE 00BEMOB HHBECTULIMHI M0 KOHKYPUPYIOLIUM IIPOEKTaM.

Hnoexc penmaodenvnocmu (MP) npoexta eCTh OTHOIICHHE TEKYIICH IIEHHOCTH OYAyIIuX Jie-
HEXHBIX MOCTYIUIEHUH K BEJIMYMHE EpBOHAYAIbHBIX MHBECTULIMM:

WUP=TL/N.
IIpumep 7.
[Ipunumas ycrnoBus npumepa 5, Haittu UP.
Pewenue.

MNP=5070 mos. CIIA / 3000 gon. CIITIA = 1,6.
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B nanHOM ciydae MpoeKT MOXHO CUMTATh MIPUBJIEKATEIbHBIM, TaKk Kak MP>1.

WHunekc peHTa0eIbHOCTH CITY)KHT CPEJICTBOM PACTIONIOKEHUS MTPOCKTOB 10 PEUTHHTY TIPHUBIIC-
KaTeIbHOCTU B NOPSAJKE YObIBAHMUS.

I/IHBGCTI/IHI/IOHHBIG peIICHHA B ClIy4da€ <«B3aWMMOHUCKIIIOYAIOMINX>» ITPOCKTOB. HpOGKTBI Ha3bI-
BAalOTCA «B3aUMOMUCKITIOYAOIKUMMK», CCJIW IMPUHATUC OAHOIO0 M3 HUX ABTOMATHYCCKHU HCKIIHOYACT
IIPUHATHE APYroro WIM APYTHX NMPOEKTOB. IIpOTHBOpEUYMBEIN XapaKTep paclOIOKEHHS IPOEKTOB B
IOPSIAKE IIPUOPUTETHOCTH IIPOSIBIIAETCS, KOIIa IIPOEKTHI.

* UMEIOT Pa3IMYHBIE PACYETHBIE CPOKU aMOPTHU3ALINH,

* UMEIOT Pa3IN4YHbIC 00bEMbl MHBECTUIIHIA,

¢ XapaKTCPU3YyIOTCA pa3J’II/I‘-IHOI\/’I HAIpaBJICHHOCTBIO ABMXKCHUSA JCHCKHBIX CPCACTB C TCUCHUCM
BpPCMEHH.

IIpumep 8.
Hcxoonas cumyayus.

HOTOKI/I JCHCKHBIX CpCHCTB II0 TogamM
IIpoekT (B % OT MHBECTHUIIMIA)
1 2 3 4 5
A 120 - - - _
b - - 140 |- .
B ) - - - 200

Kak BHIHO M3 UCXOIHBIX YCIIOBUH, TaHHBIC POCKTHI HMCIOT BCE IMEPEUMCICHHBIC BBIIIC MPH-
3HAKH <«IIPOTHBOPEUUBOCTHY». ONpenenuM MOpsAA0K UX MPUOPUTETHOCTH MO KPUTEPHUSAM IEPHOIA
OKYIIAeMOCTH, YYETHOTO YPOBHS JI0XOJa M BHYTPEHHEH HOPMBI PEHTA0EIBHOCTH (COOTBETCTBEHHO
st ipoekToB A, b, B - 20, 12 u 15 %).

B nannom cnyuae

Kpurepuit PeiituHru npoexTos
OLIEHKH IIpO- A b B
eKTa
Tox 1 2 3
YV 3 2 1
BHP 1 3 2

B cooTBeTcTBUM C IPUHSTHIMUA KPUTEPUSIMH OLICHKH (HE 3aBHCSAIIMMHU OT CTABKU JHCKOHTA -
CTOMMOCTH KallMTaJla) pacCMaTpUBaeMble MPOCKThl UMEIOT Pa3inyHble peHTHHTH. B 3TOM ciydae
U1 IPUHATHS 000CHOBAHHOTO PELIEHUSI HEeoO-
XOJMMO OIEPUPOBATH TOHATUSIMH YHUCTOU BBI-
S rojibl MHBECTOPA, T.C. YHCTOM TEKYIIECH CTOW-
MOCTH KaluTana.
[TocTpoum rpaduk, KOTOPBI HA3BIBAETCS
npodunem YTI (puc. 9.11).
Cornacao YTLI, mpu craBKe JAMCKOHTA
MeHbIe 6 % MpOeKTHl pacrojararoTcs B cie-
— ! JYIOIIEM MOPSAIAKE NPEIIOYTUTENBHOCTI: B, b,
0 5 10 15 20 A. Tlpn 3HaueHWSIX CTaBKH NUCKOHTA, OO0Jb-
LTaEKa AUCkoTa, mmx 7% u meHpmux 12%, mpoeKTsl pacnoia-
Puc. 9.11. 3asucumocmo YTL] om cmasexu Ouc- rAIOTCA B CIEAYIOMEM MOPSIKE MpEIOUTH-
Kkonma tenbHOCTH: B, A, b. Ilpu 3HaueHusIXx cTaBKu
nuckoHTa, Oonbimux 12% u MeHbpmux 14%, TPOEKTHI PacIoJIaratoTcs B CICAYIOIIEM IMOPSIIKE
npeanouturenbHocTH: B, A (npoekt b He paccmarpuBaercs). [lpy 3HauSHHSX CTAaBKU IHMCKOHTA,
6onbiux ueM 14%, npoekt A umeet Oosbliee, ueM npoekt B, 3nauenune YTLI. [loatomy BbIOHpaTh
CIIeIyeT IPOEKT A.
B oOmem cnydyae mpaBuiibHOE pelieHre OyAET 3aKII0YaThCsl B BHIOOPE MPOEKTa ¢ HAauOOJIb-
muM 3HadeHneM YUTL], mockosbky mpu merone ouenku no UTL[ mpenmonaraercs Oonee peanu-

TOG |-

ac
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CTUYHAasA HOpMa pCUHBCCTHPOBAHUA.

B 10 *xe BpeMs CIICAYCT CHUTATBCA C TEM, YTO IIO AOJTOCPOYHBIM IMPOCKTAM M IMPOCKTaM C
BBICOKMMHU JO0XOAaMM BO3pacCTarOT pPUCKH, CBA3AHHBIC C U3BMCHCHUAMU YCJ'IOBI/II\/’I pcanrsanuun mmpoecK-
TOB.

9.2.6. <HeakOHOMHYECKHE» METO/IbI MPOEKTHOI0 AaHAJIN3a

Oobuque nonoscenusn. TepMuH «HEIKOHOMUYECKHE» MOCTABIIEH B KaBBIYKHU, MOCKOJIBKY JIIO-
00l acIeKT aHaJIM3a Tak WM WHaYe 3aTparuBaeT (PUHaHCOBO-3KOHOMHUYECKHE BOPOCHI.

K HeskoHOMHMUYECKUM METO1aM IPOEKTHOTO aHaM3a Mbl OyZIEM OTHOCHTB!

* TEXHUYECKUI aHaJIU3,

* COIMAJILHBIN aHAIN3;

* DKOJIOTHYECKUN aHaJINu3,

* UHCTUTYIMOHAJIbHO-OPTraHU3allMOHHbBIN aHAIIN3.

Texnuueckuit ananu3z npoexma. OCHOBHOU 1I€JIbI0O TEXHUYECKOTO aHAIM3a sBJsieTcs: 000c-
HOBaHUE TEXHOJOTMYECKOW M TEXHMYECKON BO3MOXHOCTU pPEajM3alld IMPOEKTa - JIOCTYMHOCTb
TEXHOJIOTUH U 000pyA0BaHUS, HEOOXOJUMBIX ISl MPOU3BOJACTBA MPOAYKLIUHU IMPOEKTa, BO3MOXK-
HOCTb UX OCBOEHUS U 3()(PEKTUBHON IKCIUTYaTallUM B KOHKPETHBIX YCIOBUSIX.

TexHnuyeckuil aHaiu3 0OBIYHO MPEJCTABISIETCS B HAYaJle IPOEKTHBIX JOKYMEHTOB.

B nporuecce ero npoBeAeHNs U3y4aroTCsl TEXHUKO-TEXHOJIOTUYECKUE albTEePHATUBbI, BapHaH-
Thl MECTOHAXO0K/ICHUS MPEIIPUITHS, CPOKH pealI3alliy MPOEKTa, TEXHOJOTUYECKas TOCTYIHOCTb
ChIpbs U T. 1. (Tabmn. 9.5).

TexHnyeckuil aHanu3 MPOBOJUTCS Ha MPOTSKEHUU BCEr0 KU3HEHHOTO LUK IIPOEKTa C yue-
TOM OOIIMX 3aj[ay, PeIaeMbIX Ha KaXKJIOM U3 €ro ITaIloB.

Coyuanvnuiit ananuz npoekma. 3ajaueil COUUAIBHOTIO aHaIKM3a SBJSETCS ONpeeiIeHHEe pu-
TOJIHOCTHU Tpe/AaraéMbIX BapUaHTOB MPOEKTA C TOUKH 3PEHHS] UHTEPECOB HACEJICHUS] TEPPUTOPUU
(Tak Ha3BIBAEMOM «IIEJICBOW» IPYIIIIBI) U COLHATBHOM IPYIIIbI, HA KOTOPYIO OH BO3JICHCTBYET CBOCH
npoaykiuei. Ocoboe TpeboBaHNE — PACCMOTPEHNE M YIE€T HHTEPECOB TPYII HaceJIeHus1, Hanboee
YyBCTBUTEJIbHBIX K IEPEMEHAM, BHOCUMbIM MPOEKTOM.

B pe3ynbraTe nmpoBeieHUs COLMAIbHOIO aHaIKM3a B IPOEKTE HaMevyaeTcs Takas CTPATerus ero
OCYILIECTBJIEHUS, KOTOpasi B Ujeaje MoJib30Bajach Obl MOAJEPKKONH MECTHOTO HAceJIeHHUsl U TOH co-
[UAJIbHOM TPYIIbI, HA KOTOPYIO OH BiMsieT. KpoMe TOro, mpoeKT J0HKEH ObITh MPUHAT (MK XOTSI
OBl «HE 3aMEYCH») IUPOKOH 0OLIECTBEHHOCTHIO, 0COOCHHO IO TIPUPOI00XPAHHBIM COOOPAKCHHUSIM.

ConuanbHbIi aHaIU3 JIOJKEH MPOBOJUTHCS COBMECTHO C JPYTMMHU BUIAMH IMPOEKTHOTO aHa-
Ju3a.

B pe3ynbpraTe connaabHOro aHaiuu3a 0KUAAeTCsl NOJYyYUTh OTBETHI HA Psijl BOIIPOCOB.

* [IpuemiieM JI1 IPOEKT B CONUAIBLHOM U KYJIbTYPHOM OTHOIICHHUSX B MECTHBIX YCIOBHSIX?

* KakoBbl MO3UTHBHBIE W HEraTHBHbIE COLMAJIbHbIE U KYJIbTYpPHBIE ITOCIEICTBUS pPeaju-
3allu¥ MPOeKTa?

* KakoBBI KOJIMYECTBEHHBIE OI[CHKH CBS3aHHBIX C STHMH TIOCIIECTBUSIMHU 3aTPAT M BBITO1?

[Ipu npoBeeHNH COLMATBHOIO aHaIN3a MOTYT ObITh UCIOJIB30BaHbI CIEAYIOIINE TPYIIIIbI CO-
LUaTbHBIX UHIUKATOPOB.

* Jlemorpaduyeckue noxkasaTeu:

* YUCJICHHOCTh HACEJICHUS;

* ypOBEHb ypOaHU3AIUH;

* BO3pacTHbIE U 3THUYECKHUE MPOTIOPLIHH;

* COOTHOILIEHHE T0JIOB [0 BO3PACTHBIM I'pyIIaM;

* COCTaB CEMEN.

* [IokaszaTenu 3aHATOCTH:

* HUIMYME BaKaHCHM IO pa3HbIM MNPOoQecCHOHATBLHBIM IpyIIaMm;

* IpeI0KeHNEe padoveil CHIIbI, YACIBbHBINA BEC JKEHIIMH B pabouei cuie,

* TEKy4€CTh KaJpOB IO MPO(ecCHOHATbHBIM IPpYyIIaM.

* ConnanbHasi CTpyKTypa:
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* 0Opa3zoBaTelibHAs CTPYKTYPA;
* npodeccuoHanpHas CTPYKTypa.

IlocnenoBarenbHOCTS 10

Tabmuna 9.5
POBEJICHHS U COJIEPIKAHNE TEXHUIECKOTO aHAIM3a MPOEKTa

Ananusupyembiii hakTop

CocraB aHanm3upyemMoro (aktopa

1. Mecrononoxenue mpeanpu-
ATHS U BCIIOMOTaTEJIbHBIX IPOU3-
BOJICTB

1.1. Hannyue MCTOYHUKOB UCXOJIHOTO ChIPbsl, SHEPTUH, BOIBI,
CPEICTB CBSI3H, OJIN30CTh K PbIHKAM CObITA IPOAYKLIUU

1.2. CrenieHb pa3BuTHs HHPPACTPYKTYphI paiioHa (Hamrnuue
TPaHCIOPTHBIX MarkCTpaieH, COUATBHBIX OOBEKTOB U T. [1.)
1.3.06ecnieueHHOCTH paifoHa KBaTU(GHUIIMPOBAHHOW U HEKBAJHU-
¢bunupoBaHHOMN paboueil CUiIo, yIpaBIeHYECKUMHU KapaMu

2. Macmitab U CpOKH OCYIIECTB-
JICHUS TTPOEKTA

2.1. Macmirab npoekra (00beMbI ITPOU3BOJICTBA PO TYKIIUHN TI0
HOMEHKJIATypE)
2.2. CpoK# OCYIIIECTBIICHUS TIPOCKTA

3. TeXHOJIOTUYeCKHE IPOIECCHI

3.1. Mcnionb3yemble TEXHOJIOTHUECKUE TTPOLIECCHI

3.2. CooTBeTCcTBHE 000PYAOBAHUS YCIOBHUSIM IIPOU3BOACTBA U
O0COOEHHOCTSIM paiioHa

3.3. BO3MOKHOCTH pEKOHCTPYKIIMH U MOJICPHU3AINH JIEHCTBYIO-
IIETO MPEIIPUITHS

3.4. BapuanTsl npuoOpeTeHust 000pyI0BaHMs Y OTCUECTBEHHBIX H
3apyOEIKHBIX MPOU3BOAUTENCH (ITOCTABIIMKOB), a TAKKE apPEHIbI
(;r3mEra)

4. Pa3paboTka BapHaHTOB MPOEK-
Ta

4.1. IlpeaBaputenbHble BAPUAHTHI IIPOEKTA
4.2. Pe3ynmbTaThl SKCIIEPTHOM OI[CHKH TEXHUYECKUX CPEICTB U
TEXHOJIOTUH, TIPETYCMOTPEHHBIX MPOEKTOM

5. [IpoektHas cxema

5.1. Cxema pa3menieHus 00bEKTOB OCHOBHOT'O M BCIIOMOTaTeIlb-
HOTO TIPOU3BOJICTB

5.2. Cxema pa3memnieHHus 0OBEKTOB IMPOU3BOACTBEHHOU H CO-
HUalbHON HHPPACTPYKTYPBI

5.3. Opranuzanus TpaHCIIOPTUPOBKH MPOTYKIHH

5.4 Opranu3zanus CUCTEMbl KOMMYHUKaIIUN

6. CMeTa pacxoJioB

6.1. Cmera pacxoJOB Ha MPHOOpPETEHUE U JOCTaBKY 000pyII0-
BaHUS

6.2. CMmeTa pacxoJI0B Ha CTPOUTEIIBHBIC i MOHTA)KHBIE PaOOTHI
6.3. Cmera pacxolI0OB Ha NMPHOOPETEHHE MaTEPUAIIOB, TOTLIUBA
U TIPOYUX 0OOPOTHBIX CPEJICTB

6.4. CMeTa pacxo0B Ha HOATOTOBKY KaJIpOB

7. I'paduk peanuzanuu nmpoekTa

7.1. Opranuzanus rnpoiecca pa3mMeIleHus 3aKka3oB K- 3aKioye-
HUS KOHTPAKTOB C IPOU3BOIUTENIIMU WM IMOCTABILUKAMHU pe-
CypcoB

7.2. KaneHmapHbIi TUTaH CTPOUTENBHOU (a3bl MPOEKTa

7.3. KanenpapHslii 11aH MOATOTOBUTEIHHOTO TIEPHO/A, BKITIO-
Yaolui TpaduKu MOCTYIUIEHHUs] 000pyJOBaHUS U €r0 MOHTA-
’ka, a Takxke rpapuku GopMUPOBaHUSI 0O0POTHBIX CPEICTB

4 OO01mecTBeHHAS KU3HbB.

* HaJMYKMe OOIIECTBEHHBIX OpraHu3alui (1e10BbIX, MPO(HECCHOHAIBHBIX, STHUYSCKUX, TIOJIH-
THUYECKHX U JIP.). YYaCTHUE HACCICHHUS B 3TUX OPraHU3aIHsIX;
* KOJIMYECTBO JIFOJIEH, BHIIBUTAEMbIX Ha BEIOOPHBIE JIOJKHOCTH;
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* O0IIECTBEHHBIC MPOOJIEMBI, TOJIHATHIC JIOKAIBHBIMHU CPEACTBAMH MacCOBOW KOMMYHH-
KaIluu,

* mporpamMmsbl (KOJIMYECTBO, MACITad), HHUIIUHPOBAHHBIC OOIIECTBEHHBIMH OPraHU3aIUsIMHU.

¢ )KununiHele yeIloBHs, 3[paBOOXPAHCHHE, OXPaHa MOPSIIKA, TPAHCIIOPT.

OrneHka CONMATBHBIX ITOCICICTBUNA MPOEKTa JOJDKHA COIMPOBOXKIATHCS SKOHOMHYCCKON
OIICHKOW MHHHMMHM3AIMA BO3MOJKHBIX €TI0 HETaTHBHBIX BO3JCHCTBHIA HA Pa3IMYHBIC COIMATILHBIC
TPYIIITHL.

Bmecre ¢ Tem peanusaius Jir000ro npoekTa (1 TeM 0oJiee CBI3aHHOTO C Pa3BUTHUEM DHEpre-
TUYECKUX MCTOYHHUKOB) BBI3BIBACT OTMPEACICHHOEC M3MCHEHUE CUTYAllMHd B MOJUTHYCCKOM, SKOHO-
MHYECKOM WM COIMANBHOU cdepax. ITO U3MEHEHHUE MOXKET OBITh BBITOJHO OJHUM COIUATBHBIM
IpynnaM ¥ HEBBITOAHO (MM Jake BPEIHO) APYrUM. B CBSI3W C 3THM OKOHYATEIBHOE KCIEPTHOE
3aKJIFQUEHUE JIOJDKHO YYUTHIBATh OAIaHC HHTEPECOB HE TOJBKO OTACIBHBIX COIMAIBHBIX TPYII, HO
1 oO1IeCTBa B 1IEJIOM.

DKonocuueckuii ananu3 npoekma. 3agada dKOJIOTUUYECKOTO YIPABICHUS MPOEKTOM 3aKIIIO-
YaeTCsl B YCTAaHOBJIEHUHU OajaHCa MEXy TOTPEOHOCTHIO JIFOJIEH B MPUPOIHBIX PECypcax U CIoco0-
HOCTBIO OKpY’KaloLel cpefibl yI0BIETBOPAThH 3T OTPEOHOCTH.

B pe3ynbraTe 3K0J0rn4ecKoro aHaan3a 0KUAAeTCs MOJyYUTh OTBETHI Ha PSil BOITPOCOB.

¢ KakoBBI TO3UTHBHBIC U HETATUBHBIC (DAKTOPHI BO3ACUCTBHSI HA IPUPOJIY H JIFOJCH, 0KHIae-
MBI€ B PE3YJIbTATE PEATH3AMUN TPOEKTA?

4 KakoBBI KOJTMUECTBEHHBIC OIICHKH TAKOTO BO3JICHCTBUS, BO3MOYKHOCTH COKpAICHUS HeTa-
THUBHBIX ITOCIICJICTBUI M CBSI3aHHBIC C 3TUM 3aTPAThl ¥ BHITOJIBI?

¢ KakoBBl BO3MOKHBIE 9KOJIOTHYECKHE MTOCIIEICTBUS PeaT3aliH MPOEKTa, HE TIOIAI0IIHECS
KOJIMYECTBEHHOU OIlCHKE?

OCHOBHOI 3aa4yell SKOJIOTHYECKOTO aHaIW3a SBIISETCS YCTAHOBJICHHE MMOTEHIIHAIBLHOTO
yiep0a oKpyXaromei cpefie BO BpeMsi OCYILIECTBIICHHUSI TIPOCKTa U OTPENIEIeHUsT Mep, HeoOX0 -
MBIX JUISI €70 TPEAOTBPAIeHUs WK cMsardeHust (puc. 9.12).

Jns [IpUPOJO-
Wccnenoeady e BRAMOHHOCTEW NPOEKT OXPAHHBIX MEPOIPHSTHI
¥ MPEBEHTUBHBIE MEPHI I'O-
¥ ¥ pa3ao BaKHEE W MPAKTH-
MpesRapUTEN bHOE TEXHWHG- lNpepgapmiencHas ayeHEa YecKH BCerja JelIeBlIe,
AL LK WA LG CPE
AKDHAMWMECKOE OBOCHOBAHKE BO3IAEACIRKA HA (XPYIAIGULI0 CRemy YeM HCIIpaBICHHE HaHe-
¥ ¥ CEHHOro yiepoa.
¥ 3aTparel Ha MOJHM-
OrGop ansTepHaTe QUKAIMIO MPOEKTa C Iie-
(nposepwa, pauranLe)

JIBIO. NIPUBEICHUS €ro B
i Y H COOTBETCTBHE C JICHCT-
= BYIOIIMMHA  DKOJIOTHYeE-

TpebyeTca olucHKE BOZNSACTEAR He TpedyoTon oueHya BOIOAACTEL R yio
H3 QRDYHAIOLLYIO GRENY Ha OKPYHAIDLLYI) Cpeay CKUMH R CPHAMH  CIIC-
I ¥ JyeT paccMaTpuBaTh Kak
. HeoOXoauMmele. Jis 1o-

TEXMHKC-2ROHOME Y CoKOE ODOCHOBAHWE DLoHKE BOZEHCTBHA A A

ShISpaHHblY ANETERHATHE Ha OKpYHARILLYKE Coelly BBIIEHHS  dP(PEKTHBHO-
1 3 CTHU TPOEKTA IKOJIOTHYE-
1 CKHE€ MPOOIEMBI JTOJKHBI

[oaroTaaKa SKCNEpTHON JTKMKHCHMS O BOZASRETEUM NPOSKTE OBITH vOTp'cDKCHBI B IIpO-

HEA ORDY ALY 1 CPELY eKTHOM  JOKyMEHTaIu1

Ha camMoil paHHe#l cra-

Puc. 9.12. Oyenka 6o30eticmsus npoekma Ha OKpy#carouyio cpeoy oK. OTa JOKYMEHTAlMs

JIOJI’KHA OMHUCHIBATh SKOJIOTMYECKHE PUCKU U BO3MOXKHOCTH MX CHM)KEHHMSI 3@ CUET COOTBETCTBYIO-
LIEro IJIaHa JCHCTBUH.

[IpoBeneHune cTaHIapTHOTO aHAJIN3a 3KOJOTUYECKOW IPPEKTUBHOCTH MPOEKTOB HYAaCTO ObIBA-

€T 3aTPYIHEHO B CBSI3U C TEM, YTO HKOJIOTMUYECKUE 3aTPaThl U BHITOJbI, OOHAPYKUBAIOILIUECS B TeE-
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YEHHUE CPABHUTEIIBHO JIUTEIBHOTO BPEMEHH, JOCTATOYHO TPYAHO MU3MEPUTH U Mpeacka3arh. [Ipu-
pOAHAs Cpella He TOJIBKO SIBJIIETCS. ICTOYHUKOM OIIPENEIIEHHBIX PECYPCOB, HO M OKA3bIBAET OIpeIe-
JICHHBIE <OKOJIOTHYECKHE YCIyru». Takue, HanpuMep, Kak BOCCTAHOBIICHHE IT0YB, Pa3JIOKEHUE 3a-
TPSA3HAIONIMX BEIIECTB, PELHUPKYISALUUS OTXOAOB, MOJJEPKAHUE XapakTepa TE€YEHUsS PEK U T. .
OTUM TPUPOAHBIM (PYHKITUSM YaCTO YIEISETCS HEJIOCTaTOYHOE BHUMAHUE, U UX 3HAYUMOCTh HEJIO-
OIIEHUBAETCA B CHJIY TOTO, YTO OHHU SIBJISIOTCS OOIIECTBEHHBIMU TOBAapaMH, HE UMEIOIIUMH IIEHbI Ha
PBIHKE.

Ecnu macmTabbl U TUIT SKOJOTUYECKUX U3MEHEHUH MOTYT OBITH MpEACKa3aHbl, CYIIECTBYIO-
11asi cucTeMa PhIHKOB U IIEH MOJKET J1aTh 0oJiee WM MEHEE OJJTHO3HAUHYIO OLIEHKY JE€HEKHOU IIeH-
HOCTH HEKOTOPBIX MOCIEJACTBUM 3TUX M3MEHEHUH. 3HAYUTENILHO TPYIAHEE OIEHUTH IMOCIECACTBUS
TaKUX 3arpsi3HEHUN Ui 340pOBbs yenoBeka. CTOMMOCTh HEKOTOPBIX MOCIEICTBUI MOXKHO OIIpeie-
JIUTH € ITOMOIIBIO CTATHCTHYECKOIO0 MaTepuaia OpraHoB 31paBOOXPAaHEHHUs ITyTEM PacdyeToB 3aTpar
Ha BBIHYKJIECHHOE IIEPECEIICHNE JIFOJIEH U T. 1.

Ecnu 3atpaTel U BBITOAbl HEBO3MOKHO YCTAaHOBUTH KOJIMYECTBEHHO, CJIEAYET IMOCIEICTBUSA
aJIbTEPHATUBHBIX PEIICHUH OLEHUTh KaueCTBEHHO. KaueCcTBEeHHBIN aHaNIN3, KAK U KOJMYECTBEHHBIH,
JIOJIKEH MO0Ka3aTh Pa3HUILY MEX]y CUTYAIHSIMU «C MPOEKTOM» U «0e3 MPOEKTa», a TaKXkKe pazIndue
MEX1Y aIbTEPHATUBHBIMHA BapUaHTAMMU.

Hucmumyyuonanvho-opeanuzayuonnvlil ananu3. VIHCTUTYIIMOHAIBHO-OPraHU3aMOHHBINA
WJIY TIPOCTO MHCTUTYLIMOHATIbHBIA aHAJIU3 UHBECTUIIMOHHBIX ITPOEKTOB UMEET CBOEH LIEIBIO OLIEHKY
OpraHU3aI[MOHHOMN, MTPABOBOM, MOJUTUYECKOM U aJIMUHUCTPATUBHOM OOCTAaHOBKH, B paMKaX KOTO-
POM IIPOEKTHI PEATU3YIOTCS U IKCIIITYaTUP YHOTCH.

B pe3ynbTaTe HHCTUTYLIMOHAJILHOTO aHAIN3a 0KUJAETCS MOJIYYUTh OTBETHI Ha Psii BOIIPOCOB.

* Vimerorcs 11 HEOOXOAMMBIE /ISl pean3aliy IPOeKTa COOTBETCTBYIOIINE OPraHU3alMOHHbIE
CTPYKTYpHI U TIpaBoOBasi cpena?

» imeetcs i nHGpACTPYKTYpa, HEOOXOUMAs TS PeATU3alliy U SKCIUTyaTalliy IPoeKTa?

» KakoBa BEpOSATHOCTh peaIu3yeMOCTH TPOEKTA B 3aJJaHHbIE CPOKH U C KAaKUMH PUCKAMH CO-
MPSDKEH MTPOEKT?

AxtuBHas ¢opma BBIPAOOTKH PEKOMEHIAINM B OTHOIIEHWU MEPOINPHUATHNA TIO YKPETUICHUIO
BO3MOXKHOCTEH OpraHu3anuii (mpearnpusTH-PEIMITUSHTOB), PEATU3YIOIIUX MPOSKT MPEANoJiaract
paccMOTpEHHUE:!

* METO/I0B U CIIOCOOOB MPOU3BOJACTBEHHOI'O MEHEIKMEHTA;

* OPraHU3aLMOHHOMN CTPYKTYpbI, BO3MOYKHBIX U3MEHEHUI B HEH;

* [UTAHUPOBAHUSI, B TOM YHUCJIE UIAHUPOBAHUSI HHBECTUIUI;

* BOIIPOCOB KOMILJIEKTOBAaHUS U 00Y4YEHHUs [IEPCOHATIA;

* (hMHAHCOBOM MESITETBLHOCTH, B TOM 4HCJIE€ (PUHAHCOBOTO MEHEIKMEHTa, OYyXraJTepcKoro
y4eTa U ayJuTa,

* MaTepUaIbHO-TEXHUYECKOTO 00CCTICUCHHS TTPOCKTOB.

B menom B mpeaplHBECTHITMOHHON (ha3e MPOEKTa B WHCTUTYIHOHAIBHBIA aHAIU3 OOBIYHO
BXOJWT PELICHUE CIEAYIOUIUX 3a1a4:

* OMKMCAaHKE HHCTUTYIHOHAIBHBIX YCIOBHH (OpraHM3allMOHHBIX CTPYKTYpP, HMPaBOBOTO IIpPO-
CTPAHCTBA M TOJUTHYECCKUX (AaKTOPOB), B PaMKax KOTOPBIX OyJET pealn30BbIBATHCS PACCMATPH-
BAEMBIN ITPOEKT;

* OIICHKA CJIA0BIX U CHJIBHBIX CTOPOH YYaCTBYIOIIHUX B MPOEKTE OPraHu3aIiii B OTHOIIEHUN UX
MaTepUaIbHBIX M YEJIIOBEUYECKHMX PECYpPCOB, TEXHUYECKOW KBaNM(DUKAIIMK, OpraHU3AIMOHHON
CTPYKTYPBI, YIIPABJICHUECKUX U aIMUHUCTPATHBHBIX BO3MOKHOCTEH, ((DMHAHCOBOTO MOJIOKEHHUS H T.
.

* OIIEHKa BO3MOYKHOTO BJIMSHUS IMPABOBOTO IMPOCTPAHCTBA M TMOJUTHYECKUX (PAKTOPOB Ha
OCYILIECTBJICHHE U SKCIUIyaTalUI0 MPOEKTOB, OCOOCHHO HMMEIOIIMX OTHOIIEHHWE K 3allUTe OKpY-
JKarolle cpelipl, 3apabOTHON IUIaTe, lIeHaM, cyOCHIUsAM, BHEIIHEN TOProBile, BAIIOTHOMY KypCy U
T. IL.;

* BBIJIBIDKCHHE aJbTEPHATHUBHBIX CIOCOOOB yCTpaHEHMs CIabOCTel, BBISBICHHBIX Yy y4acT-
BYIOIIMX B MTPOEKTE OpraHU3allnil.
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Oco0060 ciemyeT 0OCTaHOBUTHCS HA JIBYX aCIEKTaX yIPaBICHUS IPOCKTOM:

* METOJMKAX KOOPAUHAIMH padoT;

* MEPOMPUATHUSAX ISl COBEPIICHCTBOBAHUS YIIPABJICHUS TPOCKTOM.

OnmHuM W3 CrOCOOOB TPEOOJICHUST OPTaHW3AMOHHBIX MPOOJEeM, MPHUCYIIUX JTOCTATOYHO
KPYITHBIM TIPOEKTaM, SIBIISICTCS WX YIPOILNEHHUE ITyTeM BBIICICHUS BUJIOB JCSATEIBHOCTH, SBIISIO-
IIMXCSI OCHOBHBIMH JUISI JOCTMIKEHUS TJIABHOM €M MPOEKTa, M COCPENOTOUYCHHUSI HA HUX OTPaHU-
YEHHBIX OPraHU3aIIMOHHBIX PECYpCOB IIEHOW OTHECEHHWs Ha Oymyliee >KeNaTelbHBIX, HO TPYAHO-
OCYIIIECTBUMBIX MJIM BTOPOCTETICHHBIX 3a/1a4.

AHaOTUYHBIA TOAXOT CIIEyeT MPUMEHSITh U B OTHOIIEHUH TPEOOBaHMI K KOOPAWHAINH pa-
00T pa3IMYHBIX UCTIOJHHUTENIEH TI0 IPOEKTY, TaK KaK OHA MOYKET 3aHATh MHOTO BPEMEHH, HO HE J1aTh
OKH/IaeMBIX pe3yabTaToB. Kpome Toro, ciieyer mpemrycMOTpeTh CUCTEMY CTUMYJIHMPOBAHHS B3aH-
MOJICHCTBHS M@Ky COTPYAHUKAMHU TPOEKTA U PEATH3YIOIIMMHU MPOEKT opraHm3anusmu. Co3anue,
HanpuMep, HEOOJIBINX pad0YuX TPYII U3 T€X, KTO KOHTPOJIHUPYET HE MEPBOCTEIICHHBIC, HO BaX-
HbIE pecypebl- (K MpUMepy, TPaHCIIOPTHBIE CPEJICTBA), MOXKET OKa3aThCsi 00Jiee MPOJAYKTUBHBIM Me-
XaHU3MOM KOOPJIMHAIIMH, HEXKEIH CO3aHne, HaPpUMep, KOOPIMHAITMOHHOTO KOMUTETA, COCTOSIIE-
r'0 U3 PYKOBOJAIIEro IEPCOHANA.

WHcTUTyIIMOHAIBHBIE MPOOJIEMBI KCILTyaTallMOHHOW ()a3bl MPOEKTa 3a4acTyIO CBSI3aHBI C
TEM, YTO BHHUMaHUE MPUHUMAIONINX PEUICHHS JIUIl OOJIbIIe KOHIICHTPHUPYETCs Ha (haze KaruTalo-
BJIOXKCHHMI, Y€M Ha MOCeMYIOMMX (ha3ax dKCIUTyaTalluy M TEKYIIETO 0OCTyKHBAHHS 3aBEPIICHHOTO
npoekra. OTHUM U3 aCEeKTOB NMPEHEOPEKEHNS K IKCIUTyaTallud MPOEKTa SBISETCS CIHMIITKOM He-
3HAYUTEIbHOE BHUMAHHE, yICMIEMOE pacXolaM U BBITO/IaM, CBSA3aHHBIM C TEXHUYECKAM OOCITYKH-
BaHUEM, COXPAaHEHUEM M PEKOHCTPYKIMEH UM YCOBEPIICHCTBOBAHUEM OCHOBHBIX (DOHJIOB H, COOT-
BETCTBEHHO, CHIPKEHUEM BBITOJT OT TIPOEKTA.

9.2.7. JHepreTuyeckoe NJIAHMPOBaAHUE

Cucmemnuiit n00X00 K IHEPZeMUYECKOMY NAAHUPOSAHUI0. DHEPTETUUECKOE TUIAHUPOBaHHE
BKJIIOYAET B ceOs:

* COOCTBEHHO IPOIIECC TUIAHMPOBAHHUS, T. €. CHCTEMaTHUECKUi cOOp 1 aHAN3 WH(POpMAIUN
OTHOCHUTEJIBHO «CIPOCca/Pe/IIOKCHUSI» SHEPTUH;

* COCTaBJICHHE TUTAHA PAa3BUTHUS SHEPTETHUECKIUX UCTOYHUKOB.

OcHOBHasi KOHIIEMIINS SHEPTETHYECKOTO TUIAHUPOBAHUS — O00ECIIeUeHNEe aHATUTUICCKON WH-
dbopmarmeli Ui, MPUHUMAIOIINX PEIISHHUS Ha PA3JIMYHBIX YPOBHSIX OTBETCTBEHHOCTH.

CHUCTEeMHBIH MOAX0]] K SHEPTETUIECKOMY TUIAHUPOBAHHIO BKJIFOUAET CIIEAYIONIYIO TIOCIeI0Ba-
TEJBHOCTh OCHOBHBIX IIaroB:

* oIpesiesIeHUe YaCTHBIX U OoJiee 00IuUX 1eNiel T1aHa,

* OIpe/IeNIeHHE MOIX0a, KOTOPBIH CIeIyeT MPUHSITE;

* cOOp U UACHTU(PUKAIINIO UCXOAHON HHPOpMAIUK, TpeOyeMol /i mpolecca MIaHuPOBaHUS;

* BEIOOp METO/1a aHAJIN3a,;

* POBEJICHHE UHTETPUPOBAHHOTO aHAJIH3A;

* IPEIBAPUTEIHHOE COCTABIICHHE TUIaHA PA3BUTHS SHEPTeTUIECKUX HCTOYHUKOB;

* peopmMupoBanre UHPOPMAITUH IS JIHII, TPUHUMAIOIINX PEIICHUE;

* COCTaBJICHHE TUTAHA PAa3BUTHUS SHEPTrETHUECKUX UCTOYHHUKOB.

Crnemyer MOMHHTB, YTO TIOCIIEOBATEIBHOCTD TUITMYHBIX 3a7[ad YHEPTETUIECKOTO TUIAHNPOBA-
Hust (puc. 9.13) mpezcraBiisieT co00# YacTh AMHAMUYECKOTO Mpollecca IIAHUPOBAHUS, T. €. KKIBIHA
MOCIIEIOBATEIIHHBIH IIar MOXKET BBITIOJHATHCS HECKOJIBKO pa3 Mepe MePeXo0M K CIICAYIOIEMY.

BasucHbIe 1€/ YHEPreTHYECKOTO TUTAHUPOBAHHS

* [IOJTOTOBUTH MTPOTPAMMY KaITUTAIOBIIOKECHUHN JIJTsl CBOEBPEMEHHOTO Pa3BUTHS SHEpreTHYe-
CKUX UCTOYHHKOB,;

* pa3paboTaTh 3eMEHThI (MEXaHU3MbI) LIEJICBOTO YIIPABJICHHS SHEPTOCUCTEMONH;

*IIOJTOTOBUTH /ISl IIUPOKOTO PACIPOCTPAHEHHsS] HWHPOPMAIMIO OTHOCHTEIBHO —«CIIPO-
callpeII0KCHHSI» SHEPTUH B OYAyIIIEM.
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NEJIEHHOM IIeIM IO CO3-

AQHUIO DHEPreTHYECKUX
Puc. 9.13. Tunuunas nocnedosamenbHoCmsb 3a0a4 IHEPLEMULECKO20 H p
HCTOYHUKOB. B pamkax
NIAHUPOBAHUSA
roCylapCTBEHHOTO

yIpaBieHUs] SKOHOMHUKON MPOorpaMMa KanuTaloOBIIOKEHUN - TPaBUTEIbCTBEHHAs IIporpaMMa C yKa-
3aHMEM KOHKPETHBIX OOBEKTOB €€ MpuiIokeHus. B pamMkax pbIHOYHOTO MeXaHu3Ma YIpaBJICHUS
SKOHOMMKOW SHEpreTHyecKre KOMIIaHUHM pa3padaTbiBalOT COOCTBEHHbBIE IPOrPaMMbl KalmUTalo-
BJIO’KEHUH, MO3arKa KOTOPBIX COCTaBIISIET OOIIMM IUIaH KallMTaJIOBIOXKEHUN B pa3BUTUE SHEPreTH-
YECKUX UCTOUYHUKOB.

Pa3paboTka 351€eMEHTOB I1€JIEBOTO YIPABJIEHHS - CBOAKA COOTBETCTBYIOLIUX <IIPaBUJI UTPHI»
(cTMyJIOB, CaHKIMI) JUIS BCEX YYACTBYIOIIUX B peaM3alldd YHEPreTUYECKUX MPOCKTOB CTOPOH,
BKJIIOYAsl 3aKOHOJATEIbHYI0 U HOPMATUBHYIO 0a3bl pa3BUTHSI SHEPreTUYECKUX UCTOYHUKOB. OauH
13 BOKHENIINX 3JIEMEHTOB CTpaTeruu — TapupUKaIIs SFHEPTOIOJIb30BAHUS.

Wudopmariusi OTHOCUTEIBHO «Crpoca/ MpeioKEeHHs» SHEPTUU B OYAyIIEM - BO3MOXHOCTb
MICUXOJIOTMYECKON U TEXHUYECKOW MEepecTPONKY MPEeANPUATHI SHEPIreTUKU U dSHEPronoTpeduTene
B CBSI3U C OyIyIIUMU CTPYKTYPHBIMH U3MEHEHUSIMH.

Bboitee mupokue nenn SHepreTHYecKoro MIaHUPOBAHUS:

* pa3BUTHE CUCTEMbI CHAOKEHUs PHEPIHEl, KOTOpOoe MPUBOAUT K Haubosiee HU3KoU ee cede-
CTOMMOCTH JIJIsl TOTpeOuTENCH;

* MaKCHUMaJIbHasl HaJIe)KHOCTh U 0€301IaCHOCTh SHEPLETUUECKUX UCTOYHUKOB,;

* pa3HOOOpa3ue SHEPreTUYECKUX HCTOUHUKOB U THOKOCTB 3HEPTOCUCTEM C MEHbILIEH 3aBUCH-
MOCTbBIO OT JE(PUIIMTHBIX IEPBUYHBIX SHEPIrOPECYPCOB U MAKCUMAIIbHBIM HCIIOJIb30BAHUEM BO300-
HOBJISIEMBIX 3HEPrOpECypCOB;

* MUHMMM3ALUS OCIEICTBUN JJISl OKPY>KAIOILEN CPeJIbl.

Omnpenenenrne MoAXoJa K 3HEPreTUYECKOMY IJIaHUPOBAHUIO BKIIIOYAET PELICHHUS] OTHOCH-
TEJbHO:

e MaciTada rana (HallMOHAIbHBIN, PErHOHABHBINA, MECTHBIN);

* BpEMEHHOTO MHTEpBaJa [UIaHa U YPOBHS €ro mopoOHOCTH (B COOTBETCTBUHU C BPEMEHHBIM
UHTEPBAJIOM).

HanmonanpHelil MaciuTad mnjaaHa obecrieynBaeT NEPCHEKTUBY Pa3BUTHUS YHEPre€THUECKUX HC-
TOYHUKOB JUIsl CTPaHbI B LIEJIOM.

PernoHanbHbIi U MECTHBIH MacIITaObl MJ1aHa (BKJIIOYAs U IUTAHBI SHEPTETHUECKOTO PA3BUTHS
OTIEJBHBIX MPEANPUATHI) YUUTHIBAIOT ClieliMPUIECKHEe 0COOCHHOCTH KOHKPETHOTO PErHoHa U OT-
JTBbHBIX MPOU3BOJICTB U MOTYT HMETh CBOM (OTJIMYHBIC OT HALIMOHAIBHBIX) IIPHOPUTETHI.

BpemenHoi nHTEpBa MIIaHUPOBAHUS - BaXKHBIN AJIEMEHT I10/1X0/1a K IJIAHUPOBAHUIO, U, B Ya-
CTHOCTH, OIPEJIETICHUIO YPOBHS MOJAPOOHOCTHU IUIaHA, @ COOTBETCTBEHHO, BEIOOPY METO/Ia aHAIn3a
uHpopmanuuu. JIeficTBUTENIbHO, HEBO3MOXKHO MPUMEHUTh OJHY U TY K€ IPOLEAYpYy aHaau3a AJs
€XKEJIHEBHBIX U JIOJITOBPEMEHHBIX peuieHuil. B To e Bpems nuia, NpuHUMAOIINUE peleHus, JODK-
Hbl IOHUMATh OI'PaHUYEHHOCTH BBIBOJIOB [10I00HOT0 aHAJIN3a U HE MEPEHOCUTh UX Ha JUTUTEIbHBIN
nepuoJi. BmecTe ¢ TeM Jjajke KpaTKOCPOYHbIE PELISHUsI TOJKHBI COTJIACOBBIBATHCS ¢ OOIIel cTpaTe-
rUeil pa3BUTHSI SHEPreTUYECKUX UCTOYHHKOB.

Nudopmanmonnas 06aza sHepreTuueckoro ruianupoBanus. MHopmanus, TpeOyemas ist
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rpolecca MIaHuPOBaHUs, BKIIIOYAET B ceOs:

* IETATM3UPOBAHHYIO TEXHUYECKYIO HH(POPMAIUIO;

* UH(POPMALIHIO IS IPUHATUS PEIICHUS.

Jletanu3upoBaHHasi TeXHHUYECKass HHPoOpMaIus TpeOyercs crienuanucTaM (HHXEeHepaM, KO-
HOMHUCTaM U T. 1.) Ul OICHKHA TEXHUYECKOW M IKOHOMHUECKOH KH3HECIOCOOHOCTH Pa3IUYHBIX
BapUAHTOB IUIaHA (Pa3IMYHBIX SHEPreTUYECKHX MPOEKTOB) M BKIIOYACT B CE0sl XapaKTEPUCTHUKU
sHepreTuueckoi 3(p(HEeKTUBHOCTH, TEXHUUECKON 11€1ecO000pa3HOCTH U ONTHUMAJIbHOCTH NPUHUMAE-
MBIX PELICHUH.

B mpomecce dhopmupoBanusi nCXoqHOM MHGOOPMAIIMOHHONW 0a3bl BOSHUKAET HEOOXOIUMOCTh
ompeecHUsT 0a3MCHOTO T0/1a KaK UCXOAHOM TOYKH TPOLEcca SHEPreTHYECKOTO TUIaHUpoBaHus (U,
B YaCTHOCTH, SHEPTETHYECCKOTO TNIAHUPOBAHHS).

bazucHblil TOJ IOJIKEH YIOBIETBOPATH Py TpeOOBaHUM, OCHOBHBIMU M3 KOTOPBIX SIBJISIOT-
csl:

* HE0OXOIMMBIH JIsl COOTBETCTBYIOIIETO YPOBHS IJIAHUPOBAHUS 00beM UHPOPMAIIHH;

* JOCTOBEPHOCTh HH(POPMALIIH;

* 01130CTh (HACKOJIBKO 3TO BO3MOYKHO) K TEKYIIIEMY IOJy U €r0 «HOPMAIbHOCTBY.

[locnennue TpeOoBaHUS CBsI3aHbl C HEOOXOJIMMOCTHIO Hambojee TOYHO OTpaxkarb, BO-
MEPBBIX, CYIECTBYIOLIYIO SJHEPTETUUYECKYIO CUTYAILMIO U, BO-BTOPBIX, TEHJCHIIUIO €€ Pa3BUTHUS.

besycnoBHO, Bcerja TpyIHO HATH T0J, KOTOPBIHM SBISETCS «HOPMAJIbHBIM» B SHEPIOIOJIb30-
BaHUH, T. €. TOJ, B KOTOPOM OTCYTCTBOBAJIU OBbL:

* KPU3HCHBIE SIBJIICHUS; YPE3BbIUAliHbIE CUTYAIUH,;

* OIIUOKHK yrpaBiicHHs (B TOM HKCJIC U B IIPOU3BOJICTBEHHOM cdepe);

* HeOIaronpusTHbIC (MM OJArOMPHUATHBIC) KIUMATHUSCKUE YCIOBHS U T. 1.

[ToaTomy nyumie Bcero B KauecTBe 0a3MCHOTO rojia MPpUHUMATh OCPEIHEHNE CTaTUCTHUECKON
nH(pOpMaLlUd N0 HECKOJBKUM TOJaM, YTOObl peabHEee OTPa3UTh CYIIECTBYIOIIYIO CUTYALUIO I10
«3anpocy SHEPrum».

Nudopmanms aist NpUHATHAS PEIICHUN OTIMYAETCS OT ACTAIU3UPOBAHHOM TEXHUYECKOW WH-
¢dopmanuu. TeM, KTO TOTOBUT MOJOOHYIO0 HHPOPMALUIO, CIeAYeT IOMHUTh, YTO JIUIA, TPUHUMAIO-
II1€ pEelIeHHs] HA COOTBETCTBYIOIIEM YPOBHE OTBETCTBEHHOCTH, KaK MPaBUIIO, HE OPUEHTUPYIOTCS B
TEXHUYECKUX JETalsiX MPOEKTOB. boiyiee TOro, CIMIIKOM MOAPOOHAs TeXHUYecKas MHGPOpMaLus
MOJKET 3aTPYIHUTh MPUHATHE ONTHUMAJIBHOTO pereHus (MK JaKe IPUBECTH K HCBEPHBIM PEIICHU-
SIM) M B 3TOM CMBICJIC SIBJIICTCS «HEKAYCCTBEHHOI.

«KavectBenHas» mHpoOpManus i TPUHATHS PENICHUH JOJHKHA OTBEYATh Ha CIIEAYIOIINE
BOIIPOCHI.

* CKOJIBKO PHEPropecypcoB Tpedyercs Uil SKOHOMHUECKOTO Pa3BUTUS B paMKaX IPUHSATOTO
BPEMEHHOTO WHTEpBaia?

* Kakuie BUIBI 2HEPTOPECYPCOB MOTYT OBITh aKTHBU3UPOBAHKI?

* Kakue ¢puHaHCOBbIE U MaTepUATIbHBIE PECYPCHI TPEOYIOTCS IJIsl Pa3BUTUS SHEPTreTHUECKUX
HUCTOYHUKOB?

* Kakoii BapuaHT pa3BUTHS ABJIE€TCS HanOoiee JOCTYIHBIM U KaKOBbI BO3JICHCTBUS pa3yiny-
HBIX BAPHAHTOB?

WuTerpupoBaHHblil aHAJIM3 B SHEPreTHYECKOM IUIaHUpoBaHUU. OOIas cxema MpOBENEHUs
MHTErPUPOBAHHOTO aHAJIM3a B PaMKaX SHEPreTHUECKOro IUIAHUPOBAHMSI BKIIIOYAET B ceOsI:

* BBIOOp METO/1a aHAJIN3a,;

¢ COOCTBEHHO aHAJIN3,

* OLIEHKY pe3yJIbTaTOB aHAJIN3a.

Br160op MeToa aHanu3a npeanosaraer:

* BEIOOP BHJIA U COJIEP’KAHUS METO/Ia AaHATIM3a B COOTBETCTBUU C 0OBEKTOM U LIEJISIMU DHEpre-
TUYECKOTO IJIAHUPOBAHUS;

* BBIOOD MPOLIECAYPHI IKCTPANOJISIIKK ([IpeAcKa3aHus) Oyayliel CUTyallid Ha OCHOBE aHAJIM3a
CErOJIHAIIHEN CUTYALNH.

JIOCTOBEpHOCTH TIPEACKA3aHHUI OMPEENseTCsl JOCTOBEPHOCTHIO HE TOJBKO MCXOJHOW 0a3bl

178



JaHHBIX, HO U CaMOI\/II HpOHCHypBI BKCTpaHOHXHI/II/I. COOTBCTCTBCHHO ITIOABJIIACTCA TpC6OBaHI/IC nc-
I10JIb30BAHUA aHpO6I/IpOBaHHBIX METOOJ0B aHaJIN3a UIIN HpOBCpKI/I nux HOCTOBCpHOCTI/I HYTCM Hpe)]'
CKa3aHWs Ha OCHOBE JAHHBIX O NPEABIAYINNX Togax. B sTom ciaydae Kk mH(pOpMamHOHHOW Oase
MPEUIECTBYIOLIUX JIET IPEIbIBISIOTCS T€ K€ TPeOOBAaHUS, YTO U K OCHOBHOW MH(OPMAIIMOHHON
Oase.

HrepannoHHast mporeaypa MpoBeIeH s HHTEMPUPOBAHHOTO aHAIN3a [IPEIIIOJIAracT:

* cocTaBiieHue Oa-
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Puc. 9.14. Cxema cocmasnenus snepeemuuecko2o naaHa npombvli- B OcHOBe cocTaBJie-

JIeHHO20 NPeonpusmus HHUS SHEPreTUYECKOTo

IUIaHA ~ IPOMBIILIEHHOTO

MPEANPUATHS JIEKUT B3aUMOCBSI3aHHAS Mpolierypa GopMUPOBaHUs cOATaHCHPOBAHHOM CBAZKH <3a-
npoc/TPeUI0KSHNUE» SHEPTUH.

«3anpoc Heprun» GopMupyercs B paMKax MpeBapUTEIbHOTO COCTABICHUS IIaHa TEXHOJIO-
TUYECKOIr0 Pa3BUTHUS NPEANPUATHS U COOTBETCTBYIOLIEro pocTa norpedHocrei B TOP.

Bo3MoxxHBIE ITyTH pa3BUTHUS NMPEANPUATHS CBSA3aHBI IIPEXKIE BCETO ¢ KOHKPETHBIM MHBECTH-
LIMOHHBIM PELICHHEM «Ha PAaCUIMPEHUE» WIH «HAa 0OHOBJIEHHE». be3ycioBHO, BO3MOXKHA U KOMOU-
HalXsl 3TUX PELICHU.

Criennrka KOHKPETHOTO PELICHHs] OTHOCUTENIBHO MYyTH Pa3BUTUSI IPEIIPUSITUS OTIpEAEIseT
U TIOCJIEIOBATEILHOCTD [IArOB WHTETPUPOBAHHOTO aHAN3a BO3MOXHBIX (TEXHHYECKH 00OCHOBAH-
HBIX) TEXHOJIOTHYECKUX perieHuit. [Ipu stom mcxomHas uHGOpMAIMOHHAs 0a3a Ui aHauu3a |
MIPUHATHS OKOHYATEJIbHBIX BApUAHTOB JOJDKHA (POPMUPOBATHCSA Ha OCHOBE PE3yJIbTaTOB Ipe/IBapH-
TEJIBHOTO SHEPreTHYECKOro M TEXHOJIOTMYECKOro OO0CIEe0BaHUS MPENNpPHUITUS C COCTaBICHUEM
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IUIaHa OPraHU3al[HOHHO-TEXHUYECKUX MEPOTIPUSITHI 10 MOBBIMICHUIO YPdeKkTHBHOCTH (3HEpreTH-
YECKOM, SJKOHOMUYECKOM) MPou3BoAcTBa. [locieayronye mard Mo COCTaBICHHIO IUIaHA PA3BUTHSI
MPEeNNpUATHS JOJDKHBI 0a3upoBaThCs Ha pe3ysibTaTax MPOBEACHHOIO ayAWTa U COIJIaCOBBIBATHCS,
Kak ObLIO YKa3aHO BBIIIIE, C IPUHATHIM MHBECTULIMOHHBIM PELICHUEM.

[Ipu npuHATHH, HapUMeEp, «PEUICHUS Ha PACIIMPEHHE» MPOBOAUTCS aHAIMU3 IOKa3aTesel
3¢ GEKTUBHOCTU TEXHOJIOTUN B «0a30BOM» roay. [IpoekT pa3BUTHsI TEXHOJOTHH, BKIIOYas IIAHU-
pyeMble HOPMBI 3HEPronoTpPeOJIEHUs, COCTABIIAETCS C Y4E€TOM 3TOr0 aHaliu3a U PEKOMEHJAIUil
maHa OTM o sxoHOoMuM moTpebsenus TOP. B kadecTBe «anbTEepHATHBHOTO» WHBECTHUIITMOHHOTO
pelIeHHs MOKHO paccMaTpUBaTh «pElIeHHE HAa OOHOBJIEHHE», T. €. pElIeHHE Ha BHEJPEHNE HOBBIX
TEXHOJIOTUH U TEXHOJIOTHYECKOT0 000pyaoBaHus. B 3ToM ciydae 6a30Basi TEXHOJIOTUS BbIOHpaeTcs
u3 «karanora» (MHGOPMAIMOHHOTO OaHKa JAHHBIX) PEKOMECHJOBAHHBIX OTPACIICBBIX TEXHOJIOTHI U
000pyI0BaHus, COCTABISIEMOrO0 Ha OCHOBE aHAJIM3a OTEYECTBEHHOTO U 3apy0eKHOTO OTIBITA.

B ‘pamkax nefcTByOIIEero Npou3BOACTBa, KaK MPaBUJIO, MPUHUMAIOTCS CMEIIAHHbIE MTPOEKT-
Hbl€ MHBECTHIIMOHHBIE PEILECHUS O KalUTAIOBIOKEHHUIX, KOTOPhIE BKIIOYAIOT JIEMEHTHI KaK «pe-
LIEHUS Ha paCUIMpEeHue», TaK U «pellleHus Ha oOHOoBIeHHe». B moboM citydae mpoueaypa cocTas-
JICHUS TUIaHA TEXHOJIOTMYECKOTO Pa3BUTHS NMPEANPUATUS MperoiaraeT UTEpalUMOHHBIA IMPOLECC
NPUOIMHKEHUSI K ONTUMAJIBHOCTH Yepe3 CPaBHUTENIbHBIN aHaIN3 Pa3IMYHbIX BAPUAHTOB.

KputepreM onTuManbHOCTH IJIaHA PA3BUTUS MPEIIPUSTUS SIBISETCS JOCTH)KEHHE SHEPro-
3¢ (GEKTUBHOCTU HOBBIX WM MOJEPHU3HPYEMBIX TEXHOJIOTHUH, T. €. JOCTHKEHHE MUHUMAJIbHO pa-
3YMHOTO «3aIlpoca 3HEPrum», HE0OX0AUMOTO JUIsl MPOU3BOJICTBA MPOJYKTa YCTAHOBJICHHOTO Kaye-
CTBa.

CdhopmupoBaHHBIN «3anpoc SHEPTUK» JOJKEH ObITh YJOBJIETBOPEH B paMKaxX 3HEpreTuye-
CKOTO IUIaHA PA3BUTHS MPEINPHUATHS ¢ HCIOJIb30BAHUEM Pa3yMHBIX (3KOHOMHUYECKH 00OCHOBaH-
HBIX) KalUTATbHBIX BIOKCHH.

CocraBiieHHE IUIAHA SHEPreTUYECKOI'0 Pa3BUTHUS MPOMBIIUIEHHOTO MPEANPUATUS BKIIOYACT
BCE IOCIJIEJIOBATENIbHBIE 1Al 3HEPreTUYECKOTO IJIAHUPOBAHUS IO TOJArOTOBKE «KaueCTBEHHOII»
UHpOPMAIMK ISl IPUHATHS PEUICHUH OTHOCUTEIBHO ONTUMAIBHOTO (palMOHAIBLHOTO) oOecmeue-
HUs TpeOyeMbIMU YHEPrOPECYPCaMHU.

[IpombliuieHHOE MPEeANpUsSTHE UMEET JIBa OCHOBHBIX BapHaHTa yIOBJIETBOPEHUS IUIaHUpYe-
MbIX notpedHocreit B TOP:

* pacUIMpPEHHE 3aMMCTBOBAHUS U3 BHEITHUX SHEPTE€TUYECKUX CETeH;

* pa3BUTHE BHYTPEHHUX 3HEPTETUYECKUX CETEH.

Kaxxaplif U3 3TUX BapUaHTOB UMEET CBOM JOCTOMHCTBA M HEAOCTAaTKU. BbIOOP 0/1HOTO M3 HUX
WM UX KOMOMHAIIUK ONPEeIsIeTCs] KaK SKOHOMUYSCKMMHU TTOKa3aTesIMU (BKITFOYAs M TIOKA3aTeIH
IHEPreTUYeCKOi Oe30TIaCHOCTH), TaK H:

* MacIITaboOM IMPeAINoIaraeMbIx npeodpazoBaHuil MPOU3BOACTBA U BPEMEHHBIM HHTEPBAJIOM
UX pealin3alui;

* BUJIOM TpeOyeMOro SHEPreTH4ecKOro pecypea,;

* TEXHUYECKUMU U (UHAHCOBBIMH BO3MOXHOCTSMU IPEIIPUSITHS.

Hawubosee peanuctiuuHbiM (XOTs, BO3MOXKHO, H HE CAMbIM SKOHOMUYHBIM) SIBJISIETCSI BApUAHT
paciiupeHusl 3aMMCTBOBAHUS U3 BHEIIHUX SHEpreTHueckux cerei. [Ipu npuHaATHH NaHHOTO Bapu-
aHTa MPOBOJAUTCS, TEM HE MEHEe, aHAJIU3 BO3MOKHOCTEHW MOCTAaBKH BHEIIHUMHU CETAMHU JIOTIOIHU-
TEJIBHOIO KOJUYECTBA SHEPropecypcoB TpeOyeMoro KadecTBa, TEHJACHIMI K U3MEHEHUIO0 Tapu(oB
SHEPronojb30BaHUs U COOTBETCTBYIOLIEH J10JIM SHEPIeTUUYECKOM COCTABIISAIONIEH B c€0ECTOUMOCTU
MIPOJTYKIIUH.

Ecnu sxoHOMUYeckue mokaszareian TpeOyeMbIX YHEPropecypcoB W3 BHEUIHUX CETEeH WM HX
MOTPEOUTENHCKUE KaUeCcTBa HEYAOBIETBOPUTEIbHBI, TO MOXKET ObITh MPUHATO pEIIEHHUE Ha pa3BU-
THE BHYTPCHHHUX YHEPreTHUECKHUX ceTeil. B aToM ciydae (kak M MpH COCTABJICHUH IUIAHA TEXHOJIO-
TMYECKOTO Pa3BUTHSI OCHOBHOTO MPOU3BOJICTBA) PACCMATPUBAIOTCS WHBECTHIIMOHHBIC PCIICHUS HA
paciiupeHne Ui 0OHOBIIEHUE SHEPTOTEXHOJIOTUH.

Bo3moxeH Taxke BapuaHT KOMOMHAIMU PEUICHUN — paclIMpeHUe 3aUMCTBOBAHUS U3 BHEIII-
HUX SHEPreTUYeCKUX CeTed M pa3BUTHUE BHYTPEHHUX 3HEPIeTUYECKUX CETEH - C IMPOBEJIEHUEM HX
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CPaBHUTEIHHOTO aHAJIM3a IO TUIAHUPYEMOU ce0eCTOMMOCTH YHEPTHUH.

KomruiekcHbIil aHanu3 myTeld BO3MOYKHOTO JSHEPreTUYECKOrO pPa3BUTHUSA IMPOMBIIUIEHHOTO
MPEANPUSITHS TPEATIOJIaracT He TOJBKO MTEPANMOHHBIN MPOIECC MPUOIMKEHUS K ONTUMAILHOMY
PELICHUIO B PaMKax MPOEKTOB TEXHOJOTMYECKOTO M SHEPrOTEXHOJIOTMYECKOr0 Pa3BUTHUS MPEAIPU-
STHS, HO M COTJIACOBAHME HA Ka)KJOM M3 JTAllOB IUTAHUPOBAHHS CBS3KH <«3alpOC/TIpeIIoKCHIE
SHEPIUH.

KOHTpOJIbeIe BOIIPOCHI

1. Onpeoenume nouamus «dHepeemuuecKuti MEHEONCMEHM» U <CReyualucm no sSHepemuye-
CKOMY. MEHEONCMEHM) .

2. Hlepeuucnume yenu sHepeemMuiecKk020 MeHeONCMEeHMa pasiudnsl Ol PA3HLIX uepapxuye-
CKUX ypOsHell.
Kaxkoswl pynxyuu cyovexmos snepeemuyecko20 MeHeOHCMeHMA 8ePXHE20 YPOGHA?
atime onpedenenue nonsamuio «3uepeemuyeckuti oananc». Kaxue ux éuovt Boi 3naeme?
Kakue 3a0auu pewarom npu nposederuu sHep2emudeckux ayoumos npeonpusimuiL?
Kaxosa pasnuya medxncoy nonsmusmu «oHepeoo0cied08anue u <yHepeoayoum»?
Kaxkue 6uowt snepeoayoumos Bel 3naeme?
U3 kakux smanos .cocmoum 3Hepeo0OCie008aHUe NPOMBIULIEHHO20 NPEONPUAMUAL?
Yem ocnawaromesi nepedgudicHole 1a60pamopuy Cneyuaru3upo8aHHbIX opeaHu3ayull, npo-
80051UUX IHEP200OCIe008aHUE?

10. Kaxoe obopydosanue sensemcs Haubonee 8aniCHbIM Npu 00C1e008AHUL: CUCIEMA CHCAMO-
20 8030yXa, 6000CHADICEHUSL, KOMETbHBLX, neyell, O0U1epos, 30aHUlL.

11. Ymo npeocmasnsiem cobou mampuya sHepeocoepecarouux Meponpusmuil U mexHoi02ull?
na ueeo ona npumensemca?

12. [lepeuucnume ocHogHbie npuyUHbl, BbI3BIEAIOUUE NOMEPU INEKMPOIHEPSUU HA NPOMBIULTEH-
HbIX NPEONPUAMUSIX.

13. Kaxue Ovl8arom munvt UH8eCMUYUOHHBIX NPOEKIMOG?

14. Ilpusedume knaccughukayuro npoeKmuwvix peuleHul.

15. Ymo makoe 6usnec-nian npoekma?

16. [aiime onpeoenenue npoekmHulx puckos.

17. Kax nposooumcsi ananus npoeKmuuix puckos?

18. Kaxue cnocodul crhudicenus uH8eCMUYUOHHBIX PUCKOS bl 3HAeme?

19. Ilepeuucnume memoodwl OYeHKU UHEECMUYUOHHBIX NPoekmog (nepeuens, npasuia NPUHIMUsL
peweHuil).

20. Kaxue memoovl oyeHKu UHEeCMUYUOHHOU CIMOUMOCMU NPOEKMO8 OMHOCAMCA K YAPOUeH-
HbIM Memooam?

21. Kaxue memoObl oyeHKU UHBECMUYUOHHOU CIOUMOCMU NPOEKMOS8 HA3bIBAIOMC MEMoOamu
OUCKOHMUPOBAHHO20 NOMOKA OEHENCHBIX Cpedcma?

22. Kax npunumaromcs uH8eCmuyuoHHble peuleHus 8 Ciyyde <83auMOUCKTIOYAIOUWUX» NPOeK-
mog?

23. Kaxosa nocnedosamenbHOCmb 3a0ay 3Hepeemuyecko20 NiaHuposanus?

24. Kakue mpebosanusi npeovAasisiiomcsi K popmMuposanuio uHGopmayuoHuou 6asvl u OA3UcHo-
My 200y7?

25. Kaxosa nocnedoeamenbHoCmb wia208 cOCMABLEHUs IHEPLeMUYecKo20 NAAHA NPOMbIULLEH-
HO20 npeonpusamus’?

©COoON A~
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BJIOK 10
BOIIPOCHI DO®EKTUBHOI'O UCITIOJIb30BAHUSA SJHEPT'UH
B PA3JIMYHBIX COEPAX I'OPOJICKOT'O XO3S1CTBA

10.1. Konuenuus u 3aa4u HeprocoepexeHus

’Ku3Hb COBpEMEHHOTO TOpO/a HEBO3MOXKHA 0€3 Ha/lIe)KHO paboTaroIIe SHEPreTHIECKON 1H-
dbpacTpyKTypsl, BKItouatomed uctounuku TOP, ycTpoiicTBa ux mpeoOpa3oBaHus, CETH UX TPaHC-
MOPTa, paclpeaeeHHs] U CaMH YHEProNnoTPEOISIIOIINE CUCTEMBI. OCBEILIEHNE, OTOIUIEHHE, BEHTUIIS-
1us, BojgocHabxeHue u T. A. OONUK, INIaHUPOBKA, KOHCTPYKLIUU 3JaHUN TOPOIOB, pa3BUTUE TOPOI-
CKUX MHQPACTPYKTyp M OpraHM3alMs >KU3HH B 3HAUUTEIBHOM CTENEHU 3aBHCIT OT CHOCOOOB U
CPEICTB UX 3HeproodecneveHus. B cBoro ouepenpb, Ha CTPYKTYpPY CUCTEM CHAOXKEHMsI SHEpreTHYe-
CKUMHU pecypcamMl U HUX HOTpeOsieHus B OBITOBOM, MPOMBIIUIEHHOM, TOPrOBO-KOMMEPYECKOM,
TPAHCIIOPTHOM M JPYTUX CEKTOPax TOPOJICKOIO XO35HCTBA, HA PEKUMbI SHEPronoTpeOIeHHs BIUS-
10T KJIIMMaTH4YE€CKHE YCIOBUSI U reorpapuueckoe pacioyioKeHUe ropoJioB, HaCeJIeHHBIX MYHKTOB, UX
HCTOPUYECKOE MPOILJIOEe, HAllMOHAJIbHBIE 0COOEHHOCTH U TPAJUIINK, CTPYKTYpa TOPOJICKOTO XO3sii-
cTBa, nemMorpaduueckuii GakTop  T. 1.

BoIcTphIil pOCT TOPOACKOTrO HaceNeHUs, TPeOOBaHHM K KaueCTBY JKU3HU B YCIOBUSIX Aeduunrta
NPUPOJHBIX PECYpPCOB (3eMJIM M BOJIbI) U TPAIUIIMOHHBIX BUIOB OpraHHYecKoro Torutkea (yris,
HedTH, rasa), y)KeCTOYCHUE TPeOOBaHMIA M0 OXpaHE OKPYXKAIOLICH CPeibl BHIABUIAIOT HA MEPBBI
wiad npo6aemMy 3¢(HEeKTUBHOCTH HCIOJIb30BAHUS SHEPTUU B Pa3jIMYHBIX cdepax ropoJIoB U Hace-
JICHHBIX IMYHKTOB. Ee pelieHne BO3MOXKHO JIUIIb [IPH KOMILIEKCHOM IMOJX0/1€ K IPOEKTHPOBAHMUIO,
CTPOUTENIbCTBY, PEKOHCTPYKIIMU U OpraHU3alliy >KM3HU TOPOJOB U FOPOJCKOr0 XO35AHCTBA Ha OC-
HOBE €/IMHOM KOHIIETIIMK PAllMOHAIBHOTO PACXO0BaHUS BCEX BUIOB 3HepropecypcoB. CyTh KOH-
LENIUH 3aKITI0YaeTCs B CISAYIOMINX MOJI0KEHUSX!

— 3HeprocOepexeHne paccMaTpuBaeTcs KaK OJUH M3 OCHOBHBIX KPUTEPUEB IPH NPUHATUU
pElIeHU Ha BCEX ATamax rpaJloCTPOUTENbCTBA U OpraHU3al[Mi TOPOJCKON KU3HU, HAUYMHAS C IJia-
HUPOBKH, MPOEKTUPOBAHUS U KOHYAs SKCILUTyaTaluel *KIIUITHOTO (POHIa, TOPOJICKUX HHPPACTPYK-
TYp U PETYIUPOBAHUS PUTMA TOPOJICKOH JKU3HH;

— BHEProcOEepeKeHNE OCYILECTBISAETCS OJHOBPEMEHHO U COTJIACOBAHHO MYyTEM ONTHUMH3ALHU
WCIOJIb30BAHUS DHEPTUM BO BCEX 3BEHBSIX LIENHM 3HEPro0OecredeHusi ropojia — OT HCTOYHUKOB
SHEPruu JI0 ee MoTpeduTeNell o BCeM BUaM SHEPrOpecypcoOB U SJHEPrOHOCUTENEH;

— MaKCHUMAaJIbHOE WCIIOJIb30BAHUE TPUPOJHBIX BO30OHOBIISIEMBIX, MECTHBIX W BTOPHUYHBIX
SHEPropecypcoB;

— CTUMYJIUPOBAHUE CTPYKTYPHOI'O 3HEProcOEpe’keHus B NMPOMBIIIJIEHHOM U TPAHCIIOPTHOM
CEKTOpax rOpoJICKOTO X03siiCTBa, BHEAPEHUE B HUX MEHEE SHEPrOEMKUX TEXHOJIOTHI 1 3Heprocoe-
peraromiero 000py/10BaHus,

— YCTaHOBJICHHE TIPUOPUTETHBIX HAIPABICHUI YHEProcOCpeKeHUS HA ONVDKAUIIMNA U JOJTO-
CPOYHBIN MEepUOIbl U MOOMIIN3alKs MaTepUATIbHBIX, (PUHAHCOBBIX, TPYIOBBIX CPEICTB U PECYPCOB
Ha peaIN3alrIo 3TUX HaIPaBJICHUM.

Ha ocHoBe xoHuenuuu pazpaboTaHbl FOPOJICKUE IPOTrpaMMBbl 110 SIHEProcOEPEKEHUIO, BBIIOJ-
HEHHE KOTOPBIX MPEAyCMATPUBACT IMUPOKUHN CHEKTp NCHCTBUN CUCTEMaTHYECKOW pabOThL rOpO/I-
CKUX M3pHUH M CIYyKO, KOJJIEKTUBOB OT/EIbHBIX NMPEANPUATUN U OpraHu3alvii, a Takxke IoBce-
JTHEBHBIX YCHJIMHA Ka)KJOTO FOpPOKaHUHA.

Jlanee paccMOTpeHbI HEKOTOpbIe HanpaBieHUs 3()(HEKTUBHOIO UCIIOJIb30BAHUSI SHEPTUU B Pas3-
JUYHBIX c(hepax rOpoJICKOr0 X034 CTBA.

10.2. DueprocoepeskeHue B rpagoCTPOUTEILCTBE U 3AaAHUSAX
10.2.1. 'paiocTpOUTEIHLCTBO
D¢ dexTrBHOE IHEPrOMCIIOIB30BAHNUE B FOPOJIaX U HACEJIEHHBIX IIYHKTAX MPU OJHOBPEMEHHO
HA/IKHOM HX SHEProoOecreueHN: 3aKIapIBaeTCs B MEPBYIO OUYepeab HA dTalax IUIaHUPOBaHUS,
MIPOEKTUPOBAHHUS W CTPOUTEIHCTBA. JHEProcOEPETarone PemeHUs MOIyJaroT TPUOPUTET MPH
TUTAHUPOBKE JKUJIOTO CEKTOPA, Caf0BO-TIAPKOBOI 30HBI TOPOJA, €r0 MPOMBIIUIEHHBIX 00BEKTOB, TO-
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POJICKUX HMH)KEHEPHBIX HH(PACTPYKTyp, TPAHCHOPTHBIX KOMMYHUKauui. CTpOHHHIYCTpUs pec-
myonuku motpebisier okosio 15% Bcex snepropecypcoB. He menee 30% pacxoayeMoro TorumBa
UJET Ha OTOIUIEHUE 3JaHUNM U COOPYKEHUH, TEIJIOTEXHUUECKNE KaueCTBa KOTOPBIX ONpPEAEISIOTCS
CTPOUTENIbHOM OTpacibio. B3auMHoe pazMeleHne 31aHuil, UX OpUEHTAlMs [0 CTpaHaM CBETa, TH-
bl 3JaHUN, BUABI TPAHCIOPTa U TPAHCIOPTHBIE Pa3BA3KU, CTPYKTYpa U KOHCTPYKLUHU CHCTEM
obecrieueHus TOIUIMBOM, TEIUIOBOM W AJEKTPUYECKON SHEPTrHei, BOJOCHAOKECHHS, KaHAJIW3AIUH,
YTWJIN3ALHUU TOPOJICKUX OTXOJIOB, JaJbHEHIINE MEPCHEKTUBBI Pa3BUTHS IrOpoja, €ro COLUaIbHO-
SKOHOMMUECKasl pOJib — BCE 3TO B COBOKYIHOCTHU BIIUSET HA 00beM U 3((PEeKTUBHOCTH MOTPEOIECHUS
SHEPropecypcoB, a TaKKe Ha BO3JICHCTBUE SHEPrOUCIIONb30BaHHS TOPOJia HAa OKPYKAIOIIYIO CpEy.
OTcroia BBITEKAIOT OCHOBHBIE 3314l SHEPrOCOEpeKEHHsI B IPaIOCTPOUTENBCTBE!

*CHIKEHHE PHEPrOEMKOCTH CTPOUTEIHHOM MPOIYKIIMH: MAaTEPUAIOB M KOHCTPYKLIUN — 32 CUET
6o1ee 7 (HEeKTUBHBIX TEXHOJIOTUN UX U3TOTOBJICHUS;

*pa3pabOTKa W  BHEJPEHHUE APXUTEKTYpHO-TPAJOCTPOUTENBHBIX M  KOHCTPYKTHBHO-
TEXHOJIOTHYECKUX PELIEHUH IPU MPOEKTUPOBAHUH, CTPOUTEIHCTBE, PEKOHCTPYKIIMH JKUJIBIX IOMOB,
OOLIECTBEHHBIX 3/1aHUN M 0OBEKTOB MPOU3BOACTBEHHOTO HAa3HAUEHUS, 00ECIIEUUBAIOLIUX CHUXKE-
HUE DHEPronoTpedaeHusi, B TOM YHUCJIE HOBBIX THUIOB SHEProd((EKTUBHBIX 3JaHUNA MACCOBOIO
CTPOUTEINBCTBA,;

*CHIKEHHE SHEPrOEeMKOCTH, MOBBIIIEHHE KA4eCTBA CTPOUTEIIbHO-MOHTAXKHBIX M PEMOHTHBIX
paboT 3a cueT COBEpUICHCTBOBAHUS UX TEXHOJIOTHH;

*KOMIUIEKC MEp 0 TEIUIOBO# MOJEpHHU3alK (TepMOpeadHINTalMK, CaHALMK) CYIIECTBYO-
1Iero >Kuwioro ¢oHja, 3aHUI U COOPYKEHUI C LIEIbI0 MOBBIIIEHUS TEIUIO3AIUTHBIX CBOWCTB OT-
paKJAIOUIUX KOHCTPYKUUN 3/1aHUI ¥ COBEPILIEHCTBOBAHUS CUCTEM UX TEIUIOCHA0XKEHUS;

*BHEIpeHUE 3HEProd(d(HEeKTUBHBIX WHKEHEPHOIO 000PYAOBAHUS U CUCTEM >KH3HeoOecreue-

HHUs (OTOHJ’I@HI/ISI, BCHTWJSIIIUH, OCBCIIECHHUA U T. )I.), COBPCMCHHBIX HpI/I60pOB KOHTPOJIA U y4€Ta
TOP.

10.2.2. 3nanus

OO6uue Bompochbl. CormacHO COBPEMEHHOM KOHIIENIIMU, C TOYKH 3PEHHS dHEpromnorpedie-
HUSI, TPOCKTUPOBAHUE, CTPOMTEILCTBO U HMCIOJBb30BAHME 3JaHUS PACCMATPHBAIOTCS KaK €IIUHAsS
TEXHOJIOrMYeCcKas I[eb, UMEIOIIasi CBOCH IeJIbI0 MUHUMHU3UPOBATh SHEProMaTepHasbHbIC, TPYIO-
BBIC 3aTPaThl M BO3JCHCTBUE HA OKPYXKaroIyto cpeny. M3 obmiero oobema TEIIOBOW SHEPIUH, T10-
TpeOIsIeMOil TIPH CTPOUTENBCTBE M AKCILTyaTallMy 37aHuil ceroans, Toyibko 10% pacxomyercs: Ha
MPOM3BOJICTBO CTPOUTEIBHBIX MAaTEPHATIOB M M3/ICNINH, a TaKkKe Ha caM MPOIEcC CTPOUTEIbCTBA, a
90% wmaeT Ha OTOIUICHWE W TOpsSYee BOJOCHAOXKEHUE, UTO B 2 pa3a OoJIbllle, YeM B 3allaHOEBPO-
IIEHCKUX CTpaHax.

TumoBasi CTpyKTypa pacxojia TEIUIOBOIM SHEPrHH 3IaHUEM, a TAKKE MOTEHIIMAN dHeprocoepe-
JKCHUS CIICIYIOIIHUE:

HapyxHbie cTeHbl — 30% (noTeniman 50%);

okHa — 35% (norennuan 50%);

BeHTWIsIUA — 15% (motentman 50%);

ropstuast Boja — 10% (norenrman 30%);

Kphiiia, noa — 8% (moreniman 50%);

TpyboTIpoBO I, apmarypa — 2% (norenunuan 5%).

B Benapycu ¢ 1994 r. Obuti BBeICHBI HOBbIC HOPMATHBBI HA TEPMUYECCKUE COMPOTHBICHHS
CTPOUTEIBHBIX OTPAKIAFONINX KOHCTPYKIUH (CTEH, KPBII, MEPEKPBITHIA, OKOH, IBEpeil U T.1.) 31a-
HUN U coopyxeHuil. MccienoBaHusi MOKa3bIBAIOT, YTO CYIIECTBEHHYIO SKOHOMMIO - 10 14%-
TEIJIOBOW 3HEPTHHU B 3/IaHMK MOKHO IMOJYYUTh MPU YBEIUYCHUH TEPMOCOMPOTUBIICIIHS HAPYKHBIX
creH B 2-2,5 pasza. JlanpHeiilee ero yBeIMYCHHE, a TAKKE YBEIMYCHHE TEPMOCOMPOTHUBICHUS
OKOHHBIX, JIBEPHBIX MIPOSMOB IS 3IaHUI C €CTECTBEHHOUW BEHTWIIAIMEH, KOTOpAsk XapakTepHa s
KHUIJIOTO (OHAA PECIyOIMKH, SKOHOMUYECKH HEONPAaBIAHHBI: 3HAYUTEIILHO BO3PACTAIOT 3HEPros3a-
TpaThl Ha BEHTWIALMIO, rOpsiuee BOJIOCHAOKEHHUE, TEIUIOBBIC MOTEPU Yepe3 OKHA, OAIKOHHBIC JBe-
pH, HApYLIAIOTCS CAHUTAPHO-TMIMEHHYECKHE HOPMBI BO3AyX0oOMeHa. [loTpebiieHHe TeruioBoi

183



SHEpPruM 3/1aHUEM 3aBUCHUT OT €r0 T€OMETPUYECKUX Pa3MEpOB, FTAKHOCTH, IUIOIIATU OCTEKICHUS
Hapy>XHOW MOBEPXHOCTH, TEIIOPUZNYECKUX XApPAKTEPUCTUK U Pa3MEPOB CTPOUTENIbHBIX U MHXKE-
HEpHbIX KOHCTpykuuil. CerogHs B pecnyOlMKe NEpecMOTPEHbl MOJIXOAbl K OOBEMHO-
IUTAHUPOBOYHBIM PELIECHHUSM BO3BOJUMBIX 3[JaHUI U COOPYKEHUH C LIeJIbI0 COKpAIEHHs YJHEPIoIo-
Tepb BO BpeMs dKcITyaTalui. HoBble JKuible 31aHUs C TOBBIIIEHHBIM MepMOCOnpOmusileHuemM Ha-
DYIUCHLIX CMEH U NPOeMO8 OO0JJHCHbL 000PY008amMbCsl cOANAHCUPOBAHHOU 8eHMUNAYUEU, YCMAHO8-
Kamu Ymuauzayuy menia ompadomanHoio 6030yxa u 2opsdell 600bl, KOHMPOIbHO-PESYIUPOGOUHOU
annapamypoti nompeoneHus menia u 600bul.

Crnenyetr OTMETUTH, UTO BO BpeMs AEUCTBUS HU3KUX HOPM 10 TEPMUUYECKOMY COIIPOTUBIIEHUIO
CTEH OCYIIECTBIISJIOCH CTPOUTENILCTBO MaHENbHBIX 3JaHUIl MAacCOBBIX CEPHil, @ MHOTHE U3 HUX ObI-
JU TOCTPOEHbI C OTCTYIUIEHHEM OT CTPOMTEIbHBIX HOpM. HmH3K0e KauecTBO CTPOUTENIBHO-
MOHTaKHBIX pa0OT MPHUBEJIO K TOMY, YTO KMJIMIIHO-3KCIUIyaTallMOHHbIE CIYXObl U3 ToJa B Ioj
TPaTIT OrPOMHBIE CPEJCTBA HA MPOU3BOJICTBO MOCTOSIHHBIX PEMOHTHO-CTPOUTENIbHBIX padOT rias-
HBbIM 00pa30M Ha MEKIaHEeIbHbIX CThIKAX U B MECTaX COMNPSKEHUsI OKOH C HapyKHOU cTteHol. Kpo-
M€ TOT0, 3TO OOYCIOBIMBAET U 3HAYUTENIbHBIE IOTEPHU TEILIA.

[ToaTomy B HacTosiiiee BpeMsi Bce B 00JIbLICH Mepe MPaKTUKYETCs OCYIIECTBIIEHUE TEIJIOBU-
3MOHHOTO (C HCIOJIb30BaHUEM HHQPPAKPACHOH CBEMKH) KOHTPOJII KAuyecTBa CTPOUTEIBHO-
MOHTaKHBIX paboT, 4TO HO3BOJIET MPEJOTBPATUTh HEKAYECTBEHHOE BBINOJIHEHHE PabOT B MECTax,
B KOTOPBIX BO3MOKHA HauOOJIbIIast yTeYKa TeIIa.

B Oenopycckux ropoiax oCymecTBIsA0TCS paboThl 10 PEKOHCTPYKIIMKM MOJIEPHU3ALMH, Kallu-
TaJbHOMY PEMOHTY U TEPMUYECKOIN peadmiuTanuy, T.€. CaHaIlMM paHee BHICTPOEHHBIX 3/IaHUM KU-
joro u Hexxuioro gouaa. CaHaluusi B 4acTU TEPMOpPEAOMIIMTALMK O3HAYAET MOBBIIEHUE TEII03a-
LIUTHI 3/1aHUH MyTeM TEIJION30JIALUKA CTEH MUHEPAIbHON BaTOM U MEHOIIACTOM, YTEIIJICHUE KPBbIII,
I10JIOB, 3aMEHY OKOHHBIX OJIOKOB, OCTEKJICHHE 0aJIKOHOB, MOJIEPHU3ALMIO CUCTEM BEHTHJIALIMH, pe-
KOHCTPYKIHUIO U aBTOMAaTH3aLHI0 TEIIOY3J0B, YCTAHOBKY MHAUBUAYAIbHBIX PETYIATOPOB TEIUIa B
KBapTUpax U B KOMHAaTaX, 3KOHOMUYHBIX OCBETHUTENbHBIX IPUOOPOB, CYETUUKOB TeIlia U BOJbl. O0-
CJIEIOBAHME COCTOSIHUS 3JaHUM U COOPYKEHHMU C TIOCIENYIOIIEH SHEPreTUYECKON MacopTU3alHen
MIO3BOJISIET BBISIBUThH OTEHLMAN SHEProcOepeKeHUs.

IHepzemuueckaa nacnopmu3auuA XWIbIX U OOHIECTBEHHBIX 3[aHUH INpeICTaBIIsAeT cOOOM
MEpPOIIPUATHE 110 YCTAHOBJICHUIO (DAKTUYECKUX MOKA3aTede SHEepronoTpeOIeH s KUbIX U oO1ie-
CTBEHHBIX 3[]aHHi, a TaKKe [0 CO3/IaHUI0 COOTBETCTBYIOIIEro OaHKa NaHHBIX;. Llens sHepreTHue-
CKOM macrnopTU3alyy 31aHui - MpoBepKa (PaKTUUECKOT0 COCTOSTHUS SHEPTO- U TEIUIONOTPEOIeHUS B
KWJIMLIIHOM CEKTOpE, BBIJIEICHHUE 3aHUN, TPEOYIOIIHNX MEPBOOUYEPETHBIX MEPOIIPUSITUHA MO MOBBI-
LICHUIO TEIUIO3ALIUTHBIX CBOICTB, a TaKKe MOMCK ONTHUMAaJIbHBIX MYTeW CHMKEHHUS pacxoja Terio-
MOTPEOICHUS.

B xuiom donme noreHman sueprocoepeskenus cocrapisier 30-76%, T.e. HEIHEITHEE TOJIOBOE
NOTpeOJICHUE YHEPTUU MOKET OBITh COKpAIICHO HAImoJIOBUHY. B HexunoM ¢ouge (aaMuHHCTpa-
TUBHbIE, OOIECTBEHHBIC, KYJIbTYPHOTO Ha3HAYCHHS 3[]aHUS, IIKOJIbI, OOJBHUIIBI ¥ T.J.) MOKET OBITh
COKOHOMJICHO OKOJIO TTOJIOBMHBI TOI0BOTO 00beMa moTpedieHus suepruu. Pazpaboransr u mpume-
HSAIOTCA TEXHOJOTMU TepMOpeadMIUTAlMU 3AaHUNH U IyTEM HapY)KHOIO yTeIJIeHHs MX (acaaoB.
[lepBrlii ONBIT CaHALIMU KWIJIOTO U (POHA MMOKAa3all, YTO BO3BOJSIINECS U CAHUPYEMbIE 3JaHUs He-
00x01uMO 000py10BaTh CUCTEMaMU MPUHYAUTEIBHON yripaBisieMoi BeHTwAuuu. [Ipu npumensie-
MOl /10 CEroJHSIIHEro JHS €CTECTBEHHOW BEHTWIALMU B PE3yJbTaTe YTEIUICHUS OTpakIarolIuX
HapYXHBIX KOHCTPYKIUH MPOUCXOAUT MEepepacipeielieHne TEIIONOTePh. PE3KO BO3PACTAOT MOTE-
pH TeIjla Ha HarpeB MOCTYIAOIIEro B MOMEIEHNE BO3AYyXa U, KPOME TOro, OTHOCUTEIbHAS BIIAXK-
HOCTb BO3/yXa OKa3bIBAa€TCs BbIllle HOPMAaTUBHOM. Takum 00pa3oM, COKpalleHHe TEIIoNnoTeph Ha
20-30% u HOpMaTBHBIH BO3yX000OMEH B TIOMEIICHHUSIX MOXHO TOJYYHTh TOJBKO B PE3YyIbTAaTe CO-
BMECTHOTO NMPUMEHEHHUS B 3/IaHUU TEIUIOU3OJISIIIMU OIPa)IAI0IINX KOHCTPYKIIMM U COBPEMEHHBIX
CUCTEM NPUHYIUTEIbHON BEHTHIIALUY.

TennoBast n3oasums 31aHNNH U coopy:keHuii. [IpoOreme mosryyeHus TEIJIbIX U, COOTBETCT-
BEHHO, SHeprocOeperaromx KOHCTPYKUUN B IOCIEAHHE TOJbl B Hallel CTpaHe ynemsieTcsl Bce
0onbiie BHUMaHuA. OHU JOJKHBI ObITh, BO-TIEPBBIX, IPOYHBIMU, )KECTKMMH M BOCIIPUHUMATh Ha-
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IPY3KH, TO €CTh ObITh HECYILIEH KOHCTPYKLIMEHN, @ BO-BTOPBIX, JIOJDKHBI 3aIIMIIATh BHYTPEHHEE MIPO-
CTPaHCTBO OT JO0X/, JKapbl, X0J10/a U IPYruX aTMOC(PEPHBIX BO3JAEUCTBUM, TO €CTh 00JIajaTh HU3-
KO TEIIONPOBOJAHOCTHIO, OBITh BOJOCTOMKUMHU U MOPO30YCTONYHUBBIMU.

B npupoje He cymiecTByeT maTepuaia, KOTOpPbIi yIOBIETBOPSII Obl IBYM 3TUM TPEOOBAHUSIM.
Jljig 5KeCTKUX KOHCTPYKLUHMN HJIeaIbHBIM MaTe€pHalioM SIBJSETCS MeTaill, 0eToH wiu Kupnud. s
yTEIJIEHUS! TOJUTCS TOJIbKO 3((PEeKTUBHBINA yTEIIUTENb, HAaIpUMep, kKaMeHHast Bata. [loatomy ais
TOT0, YTO OBl Orpa)<Aarolleldl KOHCTPYKLHMs Obljla MPOYHOM M TEIJIOW, MCHOJb3YIOT KOMIIO3ULIUIO
WM KOMOMHAIMIO KaK MUHUMYM JIBYX MaT€pHajiOB — KOHCTPYKLIMOHHOIO U TEIIOU30JIALIUOHHOTO.

KoMmmno3uimonHas orpax/jaroiias KOHCTPYKIHS B CBOIO OUEPElb MOKET ObITh IIPEJCTABIIEHA B
BUJIE HECKOJIBKMX OTIMYHBIX APYT OT JPYra CUCTEM M KOHCTPYKLIUM:

1 JKectkuil kapkac ¢ 3aoJTHEHHEM MEXKKapKacHOTo MpocTpaHCcTBa 3((HEKTUBHBIM yTEILUIUTE-
JeM.

2 Kectkas orpaxnaroniasi KOHCTpYKIHs (Harpumep, KUPIUYHAS WM OSTOHHAs CTEHA), YTell-
JIEHHAs CO CTOPOHBI BHYTPEHHET O NMOMEIIEHHUS, WM TaK Ha3bIBAEMOE BHYTPEHHEE YTEIlJICHUE.

3 JIBe »ecTKHe TUTaCTHUHBI U 3PQEKTHBHBIN YTEIUIUTENbh MEX/Ty HUMH, HAaIIPUMED, «KOJI01e3-
Has»» KUpIUYHAast KJiaJIKa, ’KeJie300eTOHHAs aHelb «COHABUY» U T. 1.

4 Toukast orpaxaaromnas KOHCTPYKIHs (CTeHa) ¢ yTeIUTUTENeM C BHEITHEW CTOPOHBI, TaK Ha-
3bIBAEMOE BHEILIHEE YTeIJICHUE.

Tennon3onsMOHHBIE CUCTEMBI, IPUMEHSIEMbIE Il HAPY>KHOM TEIUIOM30JISALUH, [TOAPa3IeIIs-
I0TCS HAa CUCTEMBL:

— C TOHKMMH IITYKaTYPHBIMU M HAKPBIBOYHBIMH CIIOSIMH;

— ¢ ToJICThIMH TITYKaTypkaMu (1o 30 Mm);

— «CYXOU TEIUIOU30JIIIUU» (CHCTeMa YTEIUICHUS «HA OTHOCEY);

— MOHOJIUTHOW TEIUIOM30JISIMK (YTSIUICHHE MEHOMOJINYPETAaHOM, MOKPHITHE «TEPMOIIUIIb-
TIOM);

— ¥3 STYEHCTOr0 OETOHA ¢ 00BEMHOIT Macco Hrke 400 kr/m°,

[IpumeHeHue TO WM MHOW CUCTEMBI ONPEEIIeTC KOHCTPYKTUBHBIMU OCOOCHHOCTSIMU MO-
JEPHUBUPYEMOIO 3/1aHUS U TEXHUKO-DKOHOMHUYECKHMMH pacyeTaMy, OCHOBAHHBIMHU Ha IPUBEICH-
HBIX 3aTpaTax, TaK KaK CTOMMOCTb YTeILIeHus 1 M2 HapyKHOM cTeHbl Koxebercs ot 15 10 50 no1-
napoB CIIA 6e3 yueTa CTOMMOCTH 3aMOJHAEMBIX OKOHHBIX OJIOKOB, MOJCPHHU3AIIMNA CHCTEM BEHTHU-
JAUUU U OToIIeHUs. TeM He MeHee, MOTeHIMal YHEProcOEpeKeHusl MpU IKCIUTyaTallud CYIIEeCT-
BYIOILIETO JKHJIOTO ()OH[A TOCTATOYHO BEIIMK U cocTaBisieT okoio 50 %.

Kaxxnast u3 3TUX KOHCTPYKIMII UMEET CBOU JOCTOMHCTBA M HEAOCTAaTKU, U BbIOOp €€ 3aBUCHUT
OT MHOTHMX (DaKTOPOB, UCX0/1 U3 MECTHBIX ycioBHil. Ho U3 Bcex Ha3BaHHBIX KOHCTPYKLUN YETBEP-
TBII TUI YTEIJICHUS 3[aHUsS C BHEIIHEW CTOPOHBI XOTS UM MMEET HENOCTaTKU, HO U 00JaJaeT ciie-
JYIOLIIUMHU JJOCTOMHCTBAMM:

1. Hanexnas 3amura OT HEOJArompUSITHBIX BHEIIHUX BO3ACUCTBUM CYTOYHBIX M CE30HHBIX
TEMIIEpaTypHbIX KOJIEOaHUM, KOTOpbIE BEAYT K HEPAaBHOMEPHBIM Je(popMalisiM CTEH, 4TO IPUBO-
JUT K 00pa30BaHUIO TPEIINUH, PACKPHITHIO ILIBOB, OTCIOEHUIO MITYKAaTypPKHU.

2.HeB0o3MO)HOCTh 00pa30BaHus KaKOH-TMOO MOBEPXHOCTHOW (IIOPHI HA TIOBEPXHOCTH CTEHEI
13-3a U30bITKA BIAXKHOCTH, 00pa30BaHUs JibJia B TOJILE CTEHbI, KOTOPBIA UMEET MECTO-H3-3a KOH-
JIEHCAllMOHHOM BJIard, MOCTYIMAIOIIEH U3 BHYTPEHHHMX IOMEIIECHUH, U BJard, IPOHUKIIEN BHYTpPb
MaccHBa OTrpaKJA0IINX KOHCTPYKIUI 13-3a MOBPEXKAECHUS MOBEPXHOCTHOTO 3AIIUTHOTO CJIOS.

3.IlpensaTcTBOBaHNE OXJIAXKIECHUIO MACCHBA OTPAaXIAIOMIEH KOHCTPYKIIHMH JI0 TEMIIEPaTyphI
TOYKH POCHI U, COOTBETCTBEHHO, BBIIIAICHUIO KOHJIEHCATa HA BHYTPEHHUX OBEPXHOCTSIX.

4.CHU>XEeHHE YPOBHS 1lIyMa B U30JIUPYEMBIX TOMEIEHUSX.

5.01cyTCcTBHE 3aBUCMMOCTH TEMIIEpPAaTyphl BO3/lyXa BO BHYTPEHHUX IOMEUICHUSIX OT OpHUEH-
TalUU 3/1aHUS, TO €CTh OT HarpeBa MOBEPXHOCTEH COJIHLIEM M OXJIAXKICHHS ATHX K€ MOBEPXHOCTEH
BETPOM, U JIp.

Jlyis ycTpaHeHHs TEIJIONOTEPh B paHee MOCTPOEHHBIX 3AaHUAX Pa3padOTaHbl U OCYIIECTBIIS-
I0TCS Pa3JInYHbIE MPOEKThI TEIJIOTEXHUYECKON PEKOHCTPYKIUH U yTerieHus: ux. OJHUM U3 TaKUX
MIPOEKTOB SIBIISIETCS YCTPOMCTBO M EPMOuLydwvl, TPEACTABISAIONIEH COO0H MHOTOCIOWHYIO KOHCT-
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pykuuio. OHa COCTOUT U3 CIEIYIOIIUX 3JIEMEHTOB!

a) IUTUT YTCIUTMTENs, MPUKPEIUICHHBIX K MMOATOTOBJICHHON MOBEPXHOCTU CTEH KJICSIIMM CO-
CTaBOM «capMaJiern» U JI00eNsIMU JUIsl YKPEIUICHUS YTEeIUIUTENs;

0) 3aIIMTHOTO MOKPBITUS M3 KIESIIEr0 COCTaBa «CapMajer», apMUPOBAHHOTO OJHHM WIIU
JIBYMsI CJIOSIMM CETKM B COYETAHUHU C 3alIUTHBIMU AIFOMHUHHEBBIMU NMPOPUIAMU C nepdhopUupoBaH-
HBIMU CTEHKAMH;

B) OT/ICJIOYHOTO TMOKPBITHSL:

1) U3 TYKaTypHOTO COCTaBa «CapMajuT» 0eJoro mnBera 0e3 OKpacku Ju00 ¢ MOCIeAYHo-
HIel OKpacKoOM MUKPOTIOPUCTOH (hacaaHOM KpacKOW Ha OCHOBE IUIMOJIMTOBOM CMOJIBI «cadpamarn;

2) 3aIIUTHO-OTACIOYHON KOMITO3HUIINHU «cadpamari», OKpalieHHO!H B Macce;

3) MuKkponopucToii hacaHON KpacKH Ha OCHOBE IUIMOJUTOBOM CMOJIBI «cadpamar» He-
MIOCPEACTBEHHO MO 3alllUTHOMY MOKPBITHIO U3 COCTaBa KJIESIIEro «capMmaien-M».

«Tepmolryba» ycTpauBaeTcsi 10 Hapy>KHbIM CTE€HAaM pa3HON KOHCTPYKIMH, U3 Pa3INYHbIX Ma-
TepuasioB (KpoMe JEpEeBSHHBIX) U C Pa3HOM OTHENKOW (hacaJHOW MOBEPXHOCTH M COOTBETCTBYET
TpeOOBaHUAM TOXKAPHOM U 3KOJIOTHYECKOM Oe3omacHOCTH. B kauecTBe MaTepuasoB Ui TEPMOIIY-
Obl IPUMEHSIOT:

— IUTATHl YTEIUTUTENs IBYX THIIOB. nenonoaucmuponwvhsie 11ICh-C (c anTumepeHamu) 1o
I'OCT 155.88 pazmepom 500 x 1000 mm, TosmmuHo#i 0T 40 10 120 MM (B COOTBETCTBHH C MPOCKT-
HOW TOKyMeHTaluei). [Tpu 9ToM TIeHOMOIUCTUPOI JODKEH OBITh BBIJCP)KAaH HE MEHEE JBYX MECS-
LIEB C MOMEHTA U3rOTOBJICHUS; IUIUTHl MUHEPAI08amHble cUEIUAIbHbIE (acalHble KECTKUE Ha
CUHTETHYECKOM CBSI3YIOILIEM, HEJOpOTue, IKOJIOTUYECKH YUCThIe, TuApopoOHbIe. Pasmepsl ux ta-
KHE e, KaK ¥ pa3Mepbl 00bIYHBIX MUHEPAIOBATHBIX;

— KJIESIIIME U 3alllUTHBIE COCTaBbL «capMajen-T» win «capmaien-M», IpuroTaBiBaeMble Ha
CTPOUTENIBHOM IUIOIIA/IKE CMEIINBAHUEM «CMECH KIJIEEBOW MOJMMHUHEPAIBHON capMallen» ¢ BOJOM.
CocraB «capmaien-M» - MOPO30CTOWKHIA TIpH TeMIIEpaType OKpyKaromero Bo3ayxa ot -12 mo 10
OC;

— INTYKAaTYpHBIM COCTaB, IPUTOTABIMBAEMbBIM HAa CTPOUTEIBHOM IUIOIMIAJKE CMEIIMBAHUEM
CMECH HITYKaTypHOH MOJUMHUHEPAIBbHOW C BOJOM, JMOO 3alIUTHO-OTIEIIOUYHYIO KOMITO3ULIHIO
«coppaman-B (I')» wu «codppoman-BM (I'M)». [l mosydeHUs [IBETHBIX TOBEPXHOCTEH TrapaHTH-
POBAHHOI'O KauecTBa PEKOMEH IyeTCsl HAHOCUTH OT/EIbHBIE CII0U OEJIOro I[BETA, a 3aTeM MOKPhIBATh
€ro MUKpOTIOpUCTOM (acagHOoM Kpackoi «codpamar»,

— 3alIUTHbIE AIFOMUHUEBbIE IPODUIIH;

— cetky crexistaRy0 CCHI-160 mns apMupoBaHust 3aIUTHOTO ITOKPBITHS,

— nro0enu JUIsl YKPEeIUIeHUs YTEeIUTUTENs, a s 3alUThl OT MEXAHUYECKUX MOBPEXKACHUN O
HU3Y TEIUIOU30JISIUYU U Ha yriax 37jaHusl U IPOEeMOB — aJlOMUHUEBBIC TIpodunu ¢ nepdopuponan-
HOI1 creHko# Tomuuoi ot 0,5 o 1,0 MM

Kpome «repmoryObI» yTerieHne CTeH 3/1aHuil U COOPY)KEHHUM ¢ Hapy>KHON CTOPOHBI MOYKHO
BBINIOJIHUTH YCTPOMCTBOM Ha (hacaje 3/1aHusl KapKaca, B KOTOPBIM BCTaBISAIOTCS U (DUKCUPYIOTCS B
HEM TUTUTHI YTEIUTMTENIS, & MOBEPX KapKaca HABCIIMBAOTCS OOIMIIOBOYHBIC MAHETH (CyXas MITyKa-
TypKa) WJIM BBITMOJHEHHAS HA HEKOTOPOM PACCTOSHUU KUPIHUYHAS Kiajaka. [Ipu 3TOM BHYTpH KOH-
CTPYKLMH, MEXK/y YTEIUIUTENEeM U OOJUIIOBKOM, COXpaHseTcs 3a30p, 10 KOTOPOMY CBOOOJHO LUp-
KYJIUPYET BO3IyX. DTOT BO3AYX YJaJs€T Biary, UCHapsOLIyIOCs U3 MOMEIICHUs] CKBO3b CTEHBI, HE
naBasi il 3ajepKuBatbes B yremurene. [lomyyaercs, uro (acag BMecTe ¢ yTEIUIMTENEM <«IbIIINAT,
JBIIIUT U CTeHA. A yTEIUIUTENb BCE BPEMs CYXOW, U €ro TeIIOM30JIMPYIOoIIas ClIoCOOHOCTh MOCTO-
STHHO COXpaHSETCsl Ha BBICOKOM ypoBHE. [IpeumyniectBamMu 3T0oro crnocoOa siBJISIOTCS: BO-IIEPBBIX,
BCEIOT0IHAsI TEXHOJIOTHS, OTCYTCTBUE «MOKPBIX» IPOLIECCOB BPOJI€ HAHECEHUS IITYKAaTypKH, KJIeeB
U T. J.; BO-BTOPBIX, HEOrPAHUYEHHBIN BHIOOp BapuaHTOB OOJUIIOBKU: MAaHEIU Pa3HOTO pa3Mepa, u3
pa3HbIX MAaTEPHAJIOB U C Pa3HbIMHU TEKCTYpaMU M pacuBeTkaMu. /[00aBUTh B CIIMCOK MPEUMYILECTB
MO>XHO BBICOKYIO IIYMOM30JIMPYIOLIYIO CIIOCOOHOCTh BeHT(acasa, JIErKOCTb U TE€XHOJIOTHYHOCTb
MOHTa’ka, OBICTPOTY M MPOCTOTY TPAHCIIOPTHUPOBKU Ha OOBEKT HEOOXOAUMBIX MaTepuanoB. Cucre-
Ma BEHTWJIMPYEMOTO YTEIJIEHHOTO HABECHOTO (pacajia HE MO3BOJISIET KOHAECHCATY CKAIUIMBAThCs Ha
MOBEPXHOCTH UJIM BHYTPH CTEHBI, OJIaroaps UeMy MOBBIIIAETCS CPOK CIYKOBI Orpa)AaroluX KOH-
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CTPYKIWH 3[JaHUS U YMEHBIIAIOTCS TEIUIONIOTEPH Yepe3 HHX.

XapakTepucTuKH ocTrekjeHusi. OKOHHBIC 3aMOJTHEHUS B 3JaHUAX, 00J1a71asi HEOOX0IUMBIMU
TEIUI03allUTHBIMUA KaueCTBaMH, JOJDKHBI 00ecreunBaTh TpeOyeMblil cBETOBOM KOM(OPT B oMerie-
HUU M UMEThH JJOCTATOYHYIO BO3yXOIPOHHUIIAEMOCTH JIJISl €CTECTBEHHOM BEHTHIISIIUH.

JleiicTByrolME HOPMATHBBI YCTAHABIMBAIOT CIEAYIOUIME TPEOOBAHUS K OKHaM >KMJIBIX 37a-
HHI:

— CONPOTHBJICHHE TEIUIOEepeade JOIKHO ObiTh He Menee 0,6 (M*°C)/BT, cOmpoTHBICHHE
BO3/yXOIPOHUIAHHIO - He Meree 0,56 m%-u [Ta/kr;

— MEXaHHYEeCKUEe MOKa3aTeNnu U Jpyrue TpeOoBaHUs — B 3aBUCUMOCTH OT KOHCTPYKIIMH U Ma-
TEepHAaJIOB, U3 KOTOPBIX U3TOTOBJIEH OKOHHBIN OJIOK.

[lo KOHCTPYKLIMM BCE OKHA COCTOST W3 CBETOINPOITYCKAEMBIX M HENPO3payHbIX yacTeil. B ka-
YeCTBE 3aI0JIHEHUS! CBETOINPOIYCKAaeMOW YacTH OKOH HCHOJBb3YIOT CTEKJIONAKEThl U CTEKJa pas-
Tu4HOM ToJmuHbL. Hanbonee mupokoe pacrnpocTpaHeHHE Cpeln CTEKOJ MOJIyYMJIM TaK Ha3blBae-
MbI€ CllelhaibHbIe SHEprocOeperamImue cTeKia:

— «K-CTEKJIO», T0JIy4aeMO€ MOCPEICTBaM pa3jiMBa CTEKJISIHHOM Macchl Ha JKUJKYIO OCHOBY C
00JBIIUM yZETBHBIM BecoM. /st mpugaHus emy TeraocOeperaronx CBOUCTB Ha €ro MOBEPXHOCTH
METO/IOM THPOJIN3a CO3/1aeTCsl TOHKUM CJIOW M3 OKCHJla METajula, YTO MPUBOJIUT K YMEHBIIECHUIO
n3nydaTelbHoi criocobrocTH ¢ 0,84 o 0,2, a creoBaTebHO, K MEHBIIICH TEIUIONepe/aye;

— «-CTEKJIO», MOJy4aeMOe METOJOM BaKyyMHOTO HAIBUICHHS U MPEICTaBJISAIONIeE COOOM
Tpex- win 0oJiee CIOWHYIO CTPYKTYpPY YEpEeayrolLIuxcs ciloeB cepedpa u audnekrpuka. [lo cBoum
TEII0COEepEerarouM Ka4ecTBaM 3TO CTEKJIO B 1,5 pa3a mpeBOCXOIUT «K-CTeKI0». OHAKO TEXHOJIO-
r'Usl HaHeCceHUsl TpeOyeT UCIOJIb30BAHUS JOPOTOCTOSAIIET0 000PYIOBaHHS C CUCTEMOM MarHETPOH-
HOTO (MarHeTpoH - AJIEKTPOBAKYYMHBIN TIPUOOP) HAIBLICHHS.

[TpumMeHsieMble HBIHE OKHA MOKHO YCIOBHO Pa3/IeNUTh HA TPU TPYIIIIHL:

— JIepeBSHHBIC OKHA;

— OKHa 13 nosmBuHWIXIopuaHOTO npodwis (IIBX mpoduis);

— OKHa U3 aJIFOMUHUEBOTO MPOUIIS.

/lepessinubie okHa BBIITYCKAIOTCS B OCHOBHOM JIBYX BUJIOB:

— okonnble O61oku Tna O3C ¢ tommmmuoi KopoOkn 100-140 MM ¢ TPOHHBIM OCTEKICHEHUEM
WIM CTEKJIOM U CTEKJIONAKeTOM OTEYECTBEHHOro Ipou3BOJACTBa. CONpPOTUBIICHHE TEILIONEpeaayue
ux moxxer mocrurats 0,8 (M%°C)/Bt, a comporusieHme BO3myxomporumaemoctd — 0,6-1,4 M2
[Ta/kr, 4TO 3HAYUTENBHO MEHBIIIE, YeM y OKOH amtoMuHueBoro u [IBX npoduei;

— OKOHHBIE 0J10KH TOMIHHON KopoOku MeHee 100 MM ¢ OHOKaMEpHBIM U JBYXKaMEPHBIM
CTEKJIONAKeTOM (BO3MOXKHO HAJIMYME SHEProCOEPEeraronx MOKPhITHI 1 3aI0JTHEHUE MEKKAMEPHO-
ro MpOCTpaHCTBa aproHom). OHM UMEIOT BBICOKOE Ka4eCTBO M3TOTOBJICHHUS, CTBOPKU MX MOTYT OT-
KPBIBATHCSl B PA3HBIX TUIOCKOCTSX, & IPOBETPUBAHUE MMEET PA3IMUHBIA PEKUM. DTH OKHA CaMble
JOPOTHE, TIOCKOJIbKY OHH OY€Hb BBHICOKOTO Ka4eCTBa, a YaCTh U3 HUX UMIOPTHpYyeTcs n3 DUHISH-
muu, 'epmanuu uinun Benuu. J[peBecuna oOpaOaThiBaeTcs crielnaabHON 3alIUTHON MPOIUTKOMN OT
BJIar'd, HACEKOMBIX U BO3JEMCTBUS cojiHIA. B OKHax BecbMa TOYHAs MOATOHKA JeTalieli, KopoOka u
CTBOPKH CO BPEMEHEM TIOYTH He JafoT ycaakn. COnpoTHBICHHE Temmonepenade coctapiser 0,6 (v
°C)/BT, CONPOTHBIICHIE BO3[yXOIPOHHIAHHIO BEChMA BEITHKO — 10 7 M>-u [Ta/kr.

Oxna u3 [IBX-npoghuns ¢ pa3IMUHBIMUA BUJIAaMH CTEKOJI U CTEKJIOMAKETOB HAXOMIST MIUPOKOE
pacnpocTpaHeHue B aJIMUHUCTPATUBHBIX 31aHusAX. B koncTpykuuu [1BX npoduns umeercs asa u
0oJiee crienraibHbIX BO3AYIIHBIX 3a30POB, TaK Ha3bIBAEMBIX KaMep.

Haubonpiee pacnpocrpanenue nomydnian tpexkamepssie [IBX-npodunu. ConpoTtusienue
Terionepeade o Hempo3padHoil YacTH OKOH ¢ TakuM npoduiem cocrasisier 0,6-0,75 (M%-°C)/Br.

B kauecTBe cBeTOIpOITyCKarOMIeW YacTH MCIOJB3YIOTCS, KaK MPaBUIIO, OJHOKAMEpPHBIE U
JBYXKaMEpPHBIC CTEKJIOMAKEThl C MPUMEHEHHUEM JHEProcOeperarnx CTeKoda (B OCHOBHOM - «K-
CTeKJI0»). J1Jisi MOBBIIICHUS] COMPOTHUBJICHHUS TEILIONEpEeaye OCHOBHBIX OJOKOB IMPOCTPAHCTBO Me-
Y CTEKJIaMU B CTEKJIONIAKETE 3al0IHIETCSI HHEPTHBIMU ra3aMU, B OCHOBHOM aprOHOM.

OxHa u3 tpexxkamepHoro [IBX-mpo¢uis uMe0T 04eHb BBICOKOE CONPOTHBIIEHHE BO3TyXO-
nporuannio (o 9 m%u Ia/kr), 4To OrpaHMYNBACT HCIIOIB30BAHNE HX B KIIBIX 3aHmsX. Jls pe-
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HICHUS ATOH TpoOJieMbl (PUPMBI TPEIAraOT pa3inYHbIC BapUaHThl (BEHTUISLMOHHBIC KJIAIllaHbl,
CTIEMANBHOE TIOJIOKEHUE PYYKH, YCTAHOBKY B BEPXHEH YaCTH OKOHHBIX KOPOOOK MJIM CTBOPOK
CIEIHATbHBIX BEHTHISIIIUOHHBIX IJICHOK C PETYJIMPYEMO#l CHCTEMO#t JIjIsl IPUTOKA BO3/1yXa), OJIHA-
KO OHHU HEJIOCTATOYHO ITPOBEPEHBI SKCIIEPUMEHTAIIBHO.

OCHOBHBIE TIPEHMYIIIECTBA ITUX OKOH 3aKITIOYAIOTCS B MPOCTOTE MOHTAXa U TePMETHYHOCTH,
BO3MO>KHOCTH OTKPBITHSI CTBOPOK B HECKOJIBKUX TUIOCKOCTSIX.

OxHa U3 arroMUHUE8020 Npoghuis TaKKe HAXOIAT Bce OoJbllee MpUMEHeHHe. B ocCHOBHOM
9TO TPEXKaMEPHBIN aTFOMHUHUEBBIN MPO(UIH C TEPMOINIPOKIIAAKaMHU. Takue OKOHHBIE OJIOKH UMEIOT
HU3KOE compoTHBiIcHHE Teruonepenade — 0,35-0,42 (M2-°C)/BT, BCJIEJICTBUE YEro B XOJIOIHBIN
HEPHO/I TOJIa BOHUKAST KOHICHCAIIMS BJIard Ha BHYTPEHHUX IMOBEPXHOCTAX Mpoduis. s noctu-
KEHHSI TUMU OKOHHBIMH OJIOKaMH TpeOyeMOTO COTPOTUBIICHHS TeIUlonepeaade HeoOX0AuM CTeK-
JIOTIaKeT. DTH OKOHHBIE OJOKH MMEIOT OYEHb BBICOKOE COMPOTHBIICHHE BO3IyXOIMPOHHUIIAHUIO, YTO
OTPAaHUYMBAET UX IPUMEHEHUE B 3/IaHUSX C €CTECTBEHHOM BeHTW siLMen. [Ipenmymiecteamu ux siB-
JISTFOTCSL

— MPaKTHYECKU HEOTPAaHHMUEHHAs JOJITOBEYHOCTD;

— BBICOKAs TIPOYHOCTh W YCTOMYMBOCTPH K Je(OpMAIH M JIPYTUM BO3ICHCTBUSAM OKpYIKaIO-
EN Cpeibl;

— JTy4Inasi PEeMOHTOTPUTOHOCTD CPEH IPYTUX THIIOB OKOH;

— OTCYTCTBHE 0CO0OTO yX0/a.

OxHa U3 aTOMUHUEBOIO MPOQUIIL JOPOKE IPYTUX THIIOB OKOH, U MOTPEOUTENH BIIpaBe pe-
1aTh, KaKUe U3 HUX SBISIOTCS 00Jiee MPHEMIIEMBIMH.

[Tpu m000¥ KOHCTPYKIIMH OKOH ILJIOMIA]h CBETOBBIX IMPOEMOB JOJDKHAS ObITh MHHUMAIHHO
JOITYCTUMOM 110 HOPMaM €CTECTBEHHON OCBEIIEHHOCTH.

Oco6oe mecTo B poOsieMe MTPOEMOB B HAPY)KHBIX CT€HAX OTBOJUTCS OKOHHBIM ITpOE€MaM, 3a-
MOJTHEHHE KOTOPBIX JIOJDKHBI 00ECTIeYMBATh CBETOBOM, TEIUIOBOW M IITyMOBOW KOM(OPT B MOMeEIIE-
HUSX U UMETh JIOCTATOYHYIO BO3AYXOTPOHHUIIAEMOCTH /ISl padOThI €CTECTBEHHOW BeHTHIIAMH. [Ipn
BBIOOpPE THUITA OKOH 0c000€ BHUMaHUE JIOJDKHO OBITH 0OpaieHo Ha 3HepProdhHEKTUBHOCTH 3amoJi-
HEHHI OKOHHBIX MPOEMOB, KOTOPAst 3aBUCUT OT CISAYIONTNX (PaKTOPOB:

— KOHCTPYKTHBHOTO PEIICHUS H3/ICIHIA, COCTABIIAIONIEe OKOHHOE 3all0JTHeHHE,

— Marepuaia u JeTaiei, NCIOoIb3yeMBbIX I U3TOTOBJICHUS H3/ICIHA;

— KauecTBa YCTAaHOBKH HM3/ICHIA B IPOEMBI HAPYKHBIX CTEHOBBIX KOHCTPYKIIUH.

[Tpu BEIOOpPE TOTO MM HHOTO KOHCTPYKTUBHOTO MCIIOJIHEHHUSI OKOH YYUTHIBAIOT HE TOJIBKO ap-
XATEKTYPHO-TPAJOCTPOUTEIBHYIO 3HAYMMOCTh 3[[aHus, ero (yHKIMOHATHHOE Ha3HaueHHE, YKOHO-
MHUYECKYI0 BO3MOYKHOCTB, HO M PYKOBOJICTBYIOTCS YCTAaHOBJICHHBIM B PECITYOJIMKE TIOKA3aTelIeM Co-
MPOTHBIICHUS Teruonepenave. s oAHOTO OOBIYHOTO CTEeKJIa OHO cocraBisier mpumeprno 0,17
M2-°C/BT, a JUIA CTEKJIoMmaKeTa u3 AByX oObraHbIX crekon — 0,35-0,39 M2-°C/BT. TpexcTekoJibHOE
OKHO C y4€TOM MaTrepuaia, U3 KOTOPOrO OHO M3TOTOBIICHO, H KOHCTPYKIIUH MPUTBOPOB CTBOPOK K
KOpOOKe o0ecrednBaeT He TOJBKO YCTaHOBIICHHBIN MOKa3aTeNlb TEPMUYECKOTO COMPOTUBIICHHUS, HO
U TIpeBhIIIaeT ero. boee BEICOKHE 3HAYCHUST TEPMUIECKOTO COMPOTHBIICHUS MOXHO HOJYYUTh, Pa-
0oTasi HaJ YIYYIICHHEM TEIJIOM30JIAIUOHHBIX MMOKa3aTeNlel CTEKISTHHOW YacTH OKHA U OKOHHBIX
pam 1 KOpoOoK.

Haubonpmmii 3¢ dexr gocturaercs UCrnoab30BaHUEM B CTEKJIONAKETE OJJHOTO U3 CTEKOJ C Ce-
JICKTHUBHBIM TTOKPBITHEM, CIIOCOOHBIM OTPaKaTh TEIUIOBBIC BOJHBI BHYTPh TIOMEIICHUSI W OJTHOBpE-
MEHHO IPOITyCKaTh CHAPYKU COJIHEYHOE TEIJIOBOE H3IydeHHe. TOJIbKO 3a CUeT MPUMEHEHHUS B
CTEKJIOTIAKETEe TAKOTO CTEKJIA, a TAKXKE BBEICHUS B MEKCTEKOJIBHOE IIPOCTPAHCTBO O0Jiee MII0THOTO,
4eM BO3JyX, I'a3a, HalpUMEp aproHa, KPUIITOHA WM KCEHOHA, MOYKHO JIOOUTHCS BEIMYMHBI TEPMU-
YEeCKOTO COIPOTHUBIICHUS, MpHOMmKaromero kK eannune. OTAeNIbHBbIE TPUMEPBI U3 3apyOeKHOU
MPAaKTUKA CBUJCTEIBCTBYIOT O TOM, YTO COOTBETCTBYIOIIME KOHCTPYKTHUBHBIC PEIICHHS OKOH, U
MPEXJIe BCET0 MX CTEKIITHHOW YacTH, CMOTYT CIIOCOOCTBOBATh AOCTIKEHHIO TEPMHYECKOTO COMPO-
THBJICHHS TeIIoNepeaade, pasaomy 1,8-2,0 (M*-°C)/Br.

CrexionakeT MpeACTaBiseT COOOW COCAMHEHHBbIE HA ONPEICICHHOM PACCTOSHHH JPYT OT
apyra 2 wim 3 crexia. B kauectBe marepmana, oOecrieynBaromero TpedyeMoe MEXIy CTEKIaMu
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paccTosiHue, NMPUMEHSETCS] AaTIOMUHUEBBIM nepPopHpoBaHHBIA MPOPHIL KOPOOUATOro CEUYEHUS
(cpenHuK), BHYTPh KOTOPOTO 3aCHIACTCS 3€PHUCTBIA OCYIIMTENb BO3yXa - CHIMKOTelb. [Ipoduiis
KPEIUTCS K CTEKJIaM C MOMOIIbI0 OYTHIIOBOM Macchl (BHYTPSHHUII IIOB), a 110 TopIiaM 00pa3oBaH-
HOTO CTEKJIOINAKeTa YKJIAJbIBACTCS MPOYHAs MONUCYIbGuaHAs Macca (HapyKHbIN 1I0B). M3BecTeH
TaKKe METOJI, KOT/Ia IIPOMEKYTOYHOE MPOCTPAHCTBO (CPEIHKK) 3aMOTHIETCS [IPU MOMOIIM OYyTHIIO-
BOW PE3MHOBOM JIEHTHI, YIIPOUEHHOW METAIIJIOM.

XKunkue repMEeTHKH COXPaHSIIOT CBOM TEXHHUECKUE CBOWMCTBA MPH TeMIieparype oT MuHyc S50
no moc 120 °C. 'epMeTuk He TBEpIEET, HE pa3pylIaeTcsi, YIydllaeT 3BYKOU30JSIIHOHHBIE CBO-
CTBa OKOH, @ 9KCIUTYaTallMOHHBIA TapaHTUHHBINA CPOK ero cocranisier 5-10 ner.

IlonsaTue nmaccuBHOro AoMa. Ikoa0M. COBPEMEHHBIE «CYREPUIOIUPOBAHHBLE, UIU <MUK-
POIHepeemuuecKkue» 30aHusl TO3BOJISIOT HACTOJIBKO YMEHBIIUTh NOTEPH TEIUIa 3a CUET TEIJIOU30-
JISIUHA BCEX KOHCTPYKIIUM, YTO TIOCTYIUICHUH «ITaCCHBHOM» TETJIOBOM YHEPTUU OT JIFOACH, OBITOBBIX
ANIEKTPOIPUOOPOB U JIyUUCTOTO MOTOKA YEepe3 OKHA OKA3bIBAETCS JOCTATOYHO Ui CO3JaHUSI KOM-
(OPTHBIX YCIIOBUH KU3HU 0€3 JOTOTHUTEIHHONW YHEPTUU OT UCTOUYHUKOB OTOIUIeHUs. Takoit anep-
2emuyecKu <naAccuHbLl» 00M TIPEACTABIAET COO0N 3aMKHYTYIO CUCTEMY, HE HYKJIAIOUIYIOCS WIIH
MUHHMAaJbHO HY)KJAIOIIYIOCS B OCTYIUIEHUAX Teria u3BHe. OCOOEHHO NMEepCIEeKTUBHBI TaKue JJ0Ma
IIpU 3aCTPOMKE MPUTOPOJHBIX 30H OOJBIIMX M MajblX TOPOJOB, a TAK)KE HACEJICHHBIX MYHKTOB
CEJIbCKOW MECTHOCTU CTPOEHUSIMU KOTTekHoro tumna. Tak, B benapycu BHEIPSIIOTCS TEXHOJIOTUU
CTPOUTENIbCTBA KOTTEKEH TTyTeM COOPKH U3 MyCTOTHBIX SHEprocOeperarux onaryoouHbix 010-
KOB M3 CIIELUAIBHOIO CTPOMUTEIHHOIO MEHOMOJUCTUPOIIA, YAECP)KUBAEMbIX apMaTypol U 3ajnBae-
MbIX OeToHOM. IleHomonmucTuposna 00MagaeT MUCKIIOYUTENBHO BBICOKUMH TEIUIOM30JISILIMOHHBIMU
CBOMCTBaMH, XOPOIIMMH 3KCIUTYaTallHOHHBIMU XapaKTEPUCTUKAMH.

CyliecTByeT TakKe MOHITHE «IKo0om». VIMeeTcs B BUAY KUJIMILE, B KOTOPOM HPAKTUYECKU
HE HCIOJIb3YIOTCS HEBO30OHOBISIEMble UCTOUHUKH SHEPTHH U SKCILTyaTalusi KOTOPOro HE HAHOCHUT
Bpena nmpupoje u 310poBbio uenoseka. B CIIA, lIBeunn, Anonwnn, ['epmannu mocTpoeHs! 1ocTa-
TOYHO /1aBHO KOM(opTabeabHbIe 3KOJJ0MAa C HU3KUM, IPAKTUYECKU HYJIEBBIM 3HEPrONOTPEOICHUEM,
0e3 KaHaIM3alHoLTbIX ceTell. IHoraa oHu cTosST 04eHb Joporo. OJIHAKO €CTh BAPUAHTHI C UCIIOJIb-
30BaHHUEM COJIHEYHOI'O OTOIUIEHHS U aKKyMYJIMPOBaHUs TEIJIa HE JOPOKE TPAIULIMOHHBIX JOMOB. B
benapycu BenyTcs M3bICKAaTENbCKHE PabOThI MO CTPOUTENHCTBY OTHOCHUTEIBHO JAELIEBBIX MaJlo-
ATXKHBIX 3KOJOMOB M3 MECTHBIX JKOJIOTHYECKH YMCTBIX MPHUPOTHBIX MATepUaoB (MIPECCOBAHHOM
COJIOMBI, TJIMHOCOJIOMEHHOHW CMECH, COJIOMEHHBIX OJIOKOB) € IMPUMEHEHHEM JHEpProcOeperaronux
TEXHOJIOTUH CTPOUTENHbCTBA, COJTHEUHOM SHEPIUM AJIsl OTOIUICHUS U CE30HHOIO Harpesa Bojbl. s
KaHaJU3aluu B 9KOJOMaX IPeycCMaTPUBAETCs UCIOIb30BAHUE JIOKATbHBIX OMOJIOTMUECKUX CHCTEM
YTUJIN3ALHUUA XO30BITOBBIX CTOKOB 3aMKHYTOI'O IIUKJIA, MJIK KOMIIOCTHBIE TyaneTbl. OTOmIeHHE KO-
JI0Ma OOBIYHO COJIEP’KUT OCHOBHYIO CHCTEMY U3 COJIHEYHOI'O TEIJIOBOFO KOJIJIEKTOpPA U TEIJIOAKKY-
MYJISTOpa ¥ BCIIOMOTaTeNbHYIO (aBapuiiHYIO0) - KAMUH WM [IeUb MEJICHHOTO. ropenus. B benapycu
HaMeueHO IMOCTPOUTH MOKa3aTeIbHbIE IKCTIEpUMEHTANbHEIE 3KkoaepeBHE Ha 20-40 5K010MOB € ajb-
TEPHATUBHBIMU CUCTEMAMH SHEPTOCHAOKEHHUSI.

10.3. DHeprocoepekeHre MPU OCBEMIEHUH

Ha ocBemenne B benapycu pacxoayercs 10 — 13% ot o01ero moTpeOeHns dIeKTPOIHEPTHH.
AHaM3 CTPYKTYPHI MMOTPEOJICHHS TT0 OTPACIISIM TIOKa3bIBAET, YTO HA MPOMBIIINICHHOCTD MTPUXOAHTCS
29%, >xununIHEIN cekTop — 26%, anMUHHUCTpaTUBHBIE U o0mecTBeHHbIe 31anus -20%. ynmaHoe oc-
Benienne — 12% Bcero oowema notpednenus. Takum oopazom, 80-90% siiekTposHEeprun Ha HYKIbI
OCBEIICHUS PACXOJyeTcs Ha TEPPUTOPUH TOPOJOB M HACEICHHBIX ITYHKTOB. B opranmsamum sHep-
ro3(GEKTHBHOTO OCBEIICHUSI TOPOJCKUX OOBEKTOB IMPOM3BOJCTBEHHON M HEMPOHM3BOJCTBEHHOM
cdepsl, KWIBIX 3aHUH, TEPPUTOPUH TOPOJIOB, UMEETCSl 3HAYMTEIHHBIN MOTEHIMAT dHeprocoepe-
KEHUS 3a CUET Iepexo/ia K 3Heprodrp(HeKTHBHOMY OCBELICHUIO.

OHeprod3pPpeKTUBHOE OCBEIICHUE 03HAYAET YCTPONCTBO CHUCTEM OCBEIICHUSI M OPraHU3AIHIO
uX (YHKIMOHHUPOBAHMS TaKUM OOpa3oM, YTOObI pHU oOecrieueHuu TpeOyeMbIX HOPMaMH KOJUYe-
CTBCHHBIX M KaQUYeCTBEHHBIX XapaKTEPUCTUK OCBEIICHUS MOTPEOISIIOCh MUHUMAIBHOE KOJIMYECTBO
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AJIeKTpo3HEpruu. VcrosiHeHne 3TUX yCIOBUM 3aKiIaJibIBA€TCSA B MEPBYIO OYEpPEb MPU IPOEKTUPO-
BAHWUU OCBELICHMS IIyTEM PAIMOHAJIBHOTO COYETaHMsI €CTECTBEHHOI'O CBETA Yepe3 CBETOBBIE MPO-
€Mbl U UCKYCCTBEHHOT'O — OT OCBETUTENIbHBIX YCTAHOBOK, OOILEr0 U JOKAJIBLHOTO OCBEUIECHUS, BbIOO-
pa ONTUMAJILHOM CXEMBI 3JIEKTPUUECKON CETH OCBEILEHUS, KOJIMYECTBA, TUIIOB U MOILHOCTU HCTOY-
HUKOB CBETa, UX pa3MelIeHHs], BBIOOpa CBETUJILHUKOB U IIyCKOpPEryIupytomiei annaparypsl. Coue-
TaHUE XOPOIIEr0 €CTECTBEHHOTO OCBEIICHMS 3a CYET ONTUMAJIbHBIX KOJIMYECTBA, pa3MELICHUS,
pa3MepoB OKOHHBIX NPOEMOB, (poHapel B MOTOJIOUHBIX MEPEKPBITUSAX U PETYIUPYEMOTO HCKYCCT-
BEHHOTO OCBEIICHUSI MOKET obecrieuuTh sHeprocoepexenne 10 30-70%. [loTpeOHOCTH B UCKYCCT-
BEHHOM OCBEIIEHUHM YMEHbBIIAETCS MPU CBETJIBIX MHTEPhEPax B MOMEUICHUSIX, KOTOPbIE CO3AaI0T
omryieHre 0oJjiee CBETIOro MPOCTPAHCTBA.

CoxkpallieHre pacxo/ia 3JIeKTPOIHEPTUU BO3MOKHO TAKKE CIIEIYIOIMMUA OCHOBHBIMU MYTSIMHU:

— CHM)KEHHEM HOMHMHAJIBHOW MOIIIHOCTH OCBEIIECHUS;

— YMEHBIIEHHEM BPEMEHHU UCIOJIb30BaHUS CBETUIIHHUKOB.

CHudicenue HoOMuHanbHol (YCMAHOBIEHHOI) MOWHOCIMU OC8eU{eHUsA B TICPBYIO OUYepellb
03HayvaeT nepexoa K 0osiee 3(h(HhEeKTUBHBIM UCTOYHHUKA CBETA, JAIOIIUM HY)KHbIE IOTOKH IIPU CYIIIe-
CTBEHHO MEHBIINM 3HEepronoTpediieHnu. TakuMu UCTOUHUKAMHU MOTYT ObITb KOMNAKMHbIE TIOMU-
HecyeHmHuble namnsl. B 0OIIECTBEHHBIX 3[JaHUSIX TAKKE MOXKHO NMPUMEHATH OoJiee 3((eKTUBHbIE
CBETHJIbHUKH.

Ymenvwenue epemenu ucnonvzoeanus ceemuibHUKO6 JOCTUIACTCS BHEIPEHUEM COBpE-
MEHHBIX CHUCTEM YIPaBJICHUS, PETYIUPOBAHMS U KOHTPOJS OCBETUTEIbHBIX YCTaHOBOK. [Ipumene-
HUE pecyiupyemvix TIOMUHECYEHMHbIX C8eMUNbHUKOS TIO3BOJISIET 3KCILTyaTUpPOBaTh MX MPU CHU-
KEHHOH (10 CPaBHEHHIO C HOMHHAJILHON) MOIHOCTH. A 3TO 3HAYMT, YTO MPU HEM3MEHHOH ycTa-
HOBJICHHOM MOIIIHOCTH OCBEILEHHUS CHUXKAeTCs (PaKTUYECKH MOTpediisieMast MOIHOCTh M SHEProIo-
TpebieHue.

Ynpasnenue oceemumenvrou Haecpy3Kotl OCYyIECTBIAECTCS IByMsS OCHOBHBIMHU CITIOCOOAMH:

— OTKJTOYEHHEM BCEX MJIM YaCTH CBETUIHUKOB (IMCKPETHOE YIPABJICHHE);

— IUIaBHBIM M3MEHCHHUEM MOIIHOCTH CBETHJIBHUKOB (OJJMHAKOBBIM JUIsS BCEX WM WHIMBHIY-
AITBHBIM).

K cucremaM nuckpeTHOro ympaiieHUs, B IEPBYIO O4Yepelb, OTHOCIT pa3linuHble ¢homopene
(pomoaemomamet) u maiimepwr. [IpuHIKT NSWCTBHS MEPBBIX OCHOBAH Ha BKIIOYCHHH M OTKIIIOYC-
HUU Harpy3Ku 10 CUTHAJIaM JIaTYMKa Hapy>KHOW €CTECTBEHHOMW OCBelIeHHOCTU. BTopble ocyliecTs-
JSIOT KOMMYTALMIO OCBETUTEIBHON HAarpy3Kd B 3aBUCHMOCTH OT BPEMEHHM CYTOK IO IpeaBapu-
TEIbHO 3aJI0)KEHHOM mporpamme. K cucremam AMCKPETHOTO YHPABJIEHUS OCBELIEHHUS OTHOCSITCS
TaKXKe asmomamul, OCHaujenHvle oamuyuxkamu npucymcemeus. OHU OTKIHOYAIOT CBETUJIBHUKHU B I10-
MEUICHUH CITyCTS 3aJJaHHBIA MPOMEXKYTOK BPEMEHHU IOCIE TOTr0, KaK U3 €ro yAajaseTcs MOCIeAHUN
4esioBeK. JTO HauboJsiee SKOHOMHUYHBIN BUJ| CUCTEM IUCKPETHOTO YIPABICHHs, OJHAKO K MM000Y-
HbIM 3¢ (deKTaM UX UCIOJb30BaHUS OTHOCHUTCS BO3MOKHOE COKpAIllEHHWE CPOKa CIYXObI JIaMIl 3a
CYET YaCThIX BKIOYEHUHN U BBIKIIFOUCHUM.

B nocnennee necstuiierne MHOTHMH 3apyO€KHBIMU (DUPMaMU OCBOCHO MPOM3BOJICTBO 000-
pYyIOBaHUS ISl aBTOMAaTU3ALUU YIPABJIEHUS BHYTpPEHHUM ocBeuieHueM. COBpeMEHHbIE CHCTEMBI
COUETAIOT B ce0€ 3HAYUTENbHbIE BO3MOXKHOCTH SKOHOMMH DJIEKTPOIHEPIUU C MaKCHMaJIbHBIM
y100CTBOM JUIsl TIOJIb30BaTENEH.

Cucmembvl agmomamuuecko20 ynpaeienus 0ceeujeHuem MOKHO pa3JIelIuTh Ha JIBa OCHOB-
HBIX KJlacca: JJOKaJIbHbIE U LIEHTPAIM30BaHHBIE.

JlokanbHble CUCTEMBI YNPABICHHUS OCBELICHUEM IOMELICHUM MpEeICTaBIIAIOT cO00M OJI0KH,
pa3MeniaemMblie 3a MOJIOCTAMU MOJIBECHBIX MTOTOJIKOB MM KOHCTPYKTUBHO BCTPAaUBAEMbIE B DJIEKTPO-
pacnpenenuTenbHble MUThl. CUCTEMBI 3TOTO THIA, KaK MPaBUJIO, OCYLIECTBISIOT OAHY (DYHKLHIO
1100 X (QUKCUPOBaHHBIM HaOOp. B umcio 3Tux ¢yHKuMil BXOAUT, HAIIPUMEpP, YUET NMPUCYTCTBUS
JIOZIEM U ypOBHS €CTECTBEHHOM OCBELIEHHOCTH B MOMELIEHUH, a TaKxke paboTa ¢ cucrtemamu Oec-
IIPOBOJIHOTO JIMCTAHIIMOHHOTO yIpaBiieHus. JIoKaabHbIe «CUCTEMbI YIIPaBICHUS CBETHIIBHUKAMU» B
OOJIBIIMHCTBE CIIy4yaeB HE TPeOyeT JOIMOJHUTEIbHON MPOBOJIKH, @ MHOTJA JJaKe COKpPaLaloT HE00-
XOJUMOCTb B MPOKJIaAKE IPOBOAOB. KOHCTPYKTHBHO OHU BBINOJHSIETCS B MajiorabapuTHBIX KOPITY-
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cax, 3aKpeIuIsIeMbIX HEITOCPEICTBEHHO HA CBETHIIbHUKAX HIIM HA KOJIOE OJJHOW U3 JIaMII.

IleHTpanu30BaHHBIC CHCTEMBI YIIPABJICHHS OCBEIICHHWEM, HanOoJjee MOJIHO OTBEYAIOIINE Ha-
3BaHUIO «UHTCIUICKTYaJIbHBIX», CTPOSATCS HAa OCHOBE MHUKPOIIPOIIECCOPOB, 0OSCIICUNBAIOIINX BO3-
MOKHOCTB MPAKTHYCCKH OJHOBPEMEHHOTO MHOTOBAPHAHTHOTO YIPABJICHHS 3HAYNTEIILHBIM (10 He-
CKOJIBKHX COTEH) YMCIIOM CBETHJIHLHUKOB. Takue CHCTEMBI MOTYT MPUMEHSATHLCS JTHO0 IS yIpaBiie-
HUS OCBEIICHUEM, OO0 TaKXKe U I B3aUMOJICHCTBHUS C IPYTUMHU CHCTEMaMH 3/IaHui (Hampumep, ¢
TeIeOHHON CeThIO, CHCTEMaMHU Oe30TaCHOCTH, BEHTHIISAIINN, OTOIUICHHS M COJIHIIE3AITUTHBIX OT-
PaXXJICHUI.

B Hacrosiee BpeMs IMOBBIIICHHBIM BHUMAHHEM CO CTOPOHBI MOTPEOUTENICH IMOJIB3YIOTCS
IHepzocoepezarouue C6eMUIbHUKU U ceemomexHudeckue uzoenus. O0anas yaydiieHHBIMHA T10-
TPEOMTETBCKUMH KadecTBaMH (IOBBIIICHHAS CBETOOTAa4Ya, KOM(OPTHBINA 1O CIEKTPY M HE yTOM-
JISIFOIIUN 3pEHUE HEMEPKHYIIUI CBET U JIP.), COBPEMEHHBIC dHEProcOeperarone CBEeTUIBHUKA OT-
BEUAIOT BCEM TPEOOBAHMSIM 110 SKOHOMUYHOCTH M HAJIGKHOCTH B IKCIUTyaTAIIHH.

B Tabaume 10.1 nepedriciieHbl TPUMEHSIEMBIE CETOHS THIIBI JIAMIT U JIAaHBI UX HEKOTOPHIE Xa-
PaKTEePHUCTUKH.

Tabmuma 10.1
IlepedeHs UCTIONB3YEMBIX B CETOJHSAIITHES BPEMSI JIAMIT

Tun 1amnsl XapaKTepHuCTUKHU

CgreroBas otaaya — 7-20 JIm/Bt (5%); I1J] — 10-13%); cpok ciryxObl —
800-1000 u4.; mpocThl B M3rOTOBIICHHUH; HE HYXHO ITYCKOPETYIUPYIO-
mux armaparos ([TPA).

1. HakamuBauus

CreroBasi otnaua — 20-30 JIm/Bt (13 - 25%); suepronorpebdiecHue B 2-
2,5 pasza MeHblIle, YeM y JIaMIT HAKAIUBAHUS, JIy9IIHH CIEKTP H3JIyde-
HUS; JUTS JIOKAJBHOTO M OOIIET0 OCBEHICHWS JKWIBIX U aIMHHHUCTPA-
THUBHBIX ITOMEIleHNnH, 0(prcoB, pabounX MeCT.

1.2. HakanuBaHus rajio-
TeHHBIE dHEeprocoepe-
TaroIIue

CaeroBas oTaua B 2—3 pasa BBIIIE, YeM Yy JIAMI HAKaJIMBAHUS, JTYYIIe
1BeTorepeaada, cpok ciyxoOnl B 5-10 pa3 Beimie, 0ojiee IJKOHOMUYHBHI,
HO J0poxe, HyxHbI [IPA.

2 I'azopaspsiaHbIe

CgeroBas otmaua — 10 60 JIM/BT, 3KOHOMUYHEE JIAMIT HAKAUYUBAHUS B
2,5-3 pasa, OoJiee TUTUEHUYIHBIN CIIEKTP, CpoK ciyxObl - 5000 ., mo-
XKapo-0e30macHbIE.

2.1. JIroMuHECLIEHTHBIE

2.2. JIxoMUHECLIEHTHBIE
KOMIIAKTHBIE

DHepronoTpedieHue B 6—7 pa3 MEHbIIE, YeM Y JIaMIT HaKadYUBaHUS
MIPH OJIMHAKOBOM OCBEIIEHHOCTH, TT0Ka OTHOCHUTEIHFHO JJOPOTH.

2.3. HatpueBbie HU3KOTO
JIaBIICHUS

CseroBas otaya - 140-180 JIm/Bt (27%); menocratku: GoJibIKe pas-
MCPBI, MOHOXpOMaTHLIeCKHI)’I CBCT, 4YTO OTpaHUYMBACT IPUMCHCHHUC.

2.4. HatpueBsbie BBICO-
KOTO
JaBIICHUS

CreroBas otaaya - 100-120 JIm/Bt (29%); mMpoKuil auamna3oH Mpu-
MCHCHHSA OT YJIHWYHOI'O OCBCHICHUA OO0 OCBCIICHHA ITPOMBINIJICHHBIX
3J1aHHAMN.

2.5. PTyTHBIE BBICOKOTO
JaBIICHUS

CseroBast otmaua — 44-57 JIm/Br (15%), BbICOKash eIMHUYHAS MOII-
HOCTb.

2.6. MeTajuiorajiouiHeIe
BBICOKOI'O JIaBJICHUS

CseroBas otgaua — 85-100 JIm/Bt (23%), GiraronpusTHBINA CIEKTP W3-
JIY4CHUS.

3Hep20c6epezaiomue C6EMUIbHUKU U CBEMOMEXHUUECKUEe U30eUs moApa3aACIA0OTCA Ha

TPH I'PYIIIBIL:

1. CBEeTHIIbHUKY JIIOMUHECIICHTHBIE
2. CBETUIbHUKU TAIOTECHHbBIE
3. CBETUILHUKHU CIEIHAAIBHOIO HA3HAYECHUS.

JIFOMHUHECIIEHTHBIC CBETHJIBHUKU C JIEKTPOHHBIM IycKoperymupyomum ammnapatom (OITPA)
MOTYT HMCIIOJB30BaThCSA B IOJBECHOM M IOTOJIOYHOM HCIIOJIHEHUU U MMEIOT CIEAYIOUIEE npeumy-
wecmea.

— sKoHOMUS AekTposHeprun 10 30 % 1Mo CpaBHEHUIO C MUTAHHEM OT AJIEKTPOMArHUTHOTO
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nyckoperynmupytomiero ammapara (OMIIPA) u mecTuKpaTHas SKOHOMHS dJICKTPOIHEPTHH 110 CPaB-
HEHUWIO C aHAJIOTUYHOM JTaMIION HaKaJITUBAaHU,

— yBenu4eHue cpoka ciryxOsl namnbl Ha 20 % u Oosiee 32 CYET ONTUMAIBHOTO PEXHMA C
IUIABHBIM I1OJIOTPEBOM HHUTEH Hakaa (KaTo/I0B);

— rapaHTHUITHOE MTHOBEHHOE BKJIIOUEHHUE 0€3 JIOMOJIHUTEIIBHOTO cTapTepa u OecurymHas pabo-
Ta;

— pPOBHBIH, 0€3 MEpIaHUs CBET, HE YTOMJISIOIININ 3peHUE TIPH UIMTEIILHOW Harpy3Ke Oiaroaa-
Psl BBICOKOYaCTOTHOMY (PYHKITMOHUPOBAHUIO JIIOMUHECIIEHTHBIX JIAMIT,

— OTCYTCTBHE CTPOOOCKOMNYECKOro 3¢ (deKTa - 3puTEIbHON MIUTIO3MH, BOZHHUKAIOIIEH B CITy-
Yasix, KOr/1a HaOIroIeHre KaKoro-1r00 mpeMeTa WM KapTUHBI OCYIECTBIISIETCS] HE HEMPEPHIBHO, a
B T€YEHHUE OT/CIBHBIX, IEPHOANYECKH CIETYIONINX OJIUH 32 IPYTUM, HHTEPBAJIOB BPEMEHH,

— OTCYTCTBHE DJICKTPOMArHUTHBIX TIOMEX.

KomnakTHbIe TIOMUHECIIEHTHBIE JIAMITBI TIOTPEOIISIOT JIEKTPOIHEPTHH B S pa3 MEHbIIE, YeM
JIAMITBl HAKaJIMBAHUS C TAKMMH K€ CBETOTEXHUYECKUMHU XapaKTEPUCTUKAMH, a CPOK CIYKOBI Y HUX
B 8 pa3 OoupInie. Pa3nnyaroT CBETHIIEHUKY C 3ePKAITBHOM PEIIETKONM U OTPaKEHHOTO CBETA.

["anoreHHbIC CBETMIIBHUKU TIO CIIOCOOY YCTaHOBKHM BBIITYCKAIOTCS MOTOJIOYHBIMH, HACTCHHBI-
MU U HACTOJIbHBIMH W UCIIOJIB3YIOTCS JUIS JIOKAIIbHO-MECTHOTO OCBEIICHUS JKWIIBIX U aIMUHUCTPA-
TUBHBIX TIOMENIECHUH, O0pHCOB, pabounx MecT, /Ui (HOHOBOU IOJCBETKH BUTPHUH, SKCIO3HIINH,
cteHa0B. OHM 00ecreynBaOT OCBEIICHHE JII000H 3aJaHHOM 30HBI MOMEIIECHUS C MMOMOIIBIO IIap-
HUPHOTO KpeTuIeHus 1iadoHa JIAMIIBI K KOPITYCY.

B kadyecTBe NCTOYHHKA CBETA B CBETUIIBHUKAX MIPUMEHSIOTCS 2AI02eHHble IAMNbl MOIITHOCTBIO
20 Bt, KOoTOpBIE MUMEIOT LENBIH Psi/i_CYIIECTBEHHBIX MPEUMYIIECTB MO CPABHEHUIO C OOBIYHBIMU
JaMITaM{ HaKaJTUBaHWMSL:

— CHIDKCHHE TIOTPEOICHUS 3JICKTPOdHEpruu B 2-2,5 pasa;

— CTa0MJIBHOCTH CBETOBOI'O MIOTOKA B/ T€YEHUE CPOKA CIIYKOBI;

— SIPKOCTh CBETa, 00ECIICUYMBAIOIIETO BEIMKOJICITHYIO I[BETONIEpEIady U BO3MOKHOCTh CO3/1a-
HUS pa3HOOOpa3HbIX BETOBBIX 3P (PEKTOB,;

— YBEJIMYCHHUE B 2 pa3a CpoKa CIIy)ObI 10 CPABHEHHIO ¢ OOBIYHBIMHE JIAMITAMU HAKAJTMBAHWS;

— KOMITaKTHOCTb.

CBeTWIBHUKHU CHENHATBHOTO HazHaueHUs cepun IBY ¢ ramoreHHpIME JIaMIIaM#i MOIITHOCTBIO
20 nmm 50 BT npeHa3HaueHbI UIs HEMOCPEACTBEHHON YCTAHOBKH Ha TTOBEPXHOCTH M3 CTOPAEMOTO
MaTepHualia, a TakkKe PEKOMEHIYIOTCS Il YCTaHOBKHM B OacceiiHax, (oHTaHax, akBapuymax, Ipu-
YaJbHBIX COOPYKEHHSIX, B TIOMEIICHUAX C IPOTHBOIOKAPHBIMUA YCTAHOBKAMH, B JIYIICBBIX, B XHM-
YHCTKaX, HA CaJOBBIX y4acTKax, HA CTOSHKaX aBTOMOOWJICH, MEeMIEXOIHBIX JOPOXKKAX, JIECTHHIIAX,
MOJI3EMHBIX ITEPEX0/Iax, Ha aBTOMaTHYECKUX MOWKAX MalllfH, B MACTEPCKHAX W PHIOHBIX Mara3uHax.

CetunbHuku cepuu @BY u UBY nipennasHaueHsbl AJis OCBEILEHUS KaK BHYTPU ITOMELICHUH,
TaKk ¥ BHE UX - TaM, TJie TpeOyeTcsi MaKCHMMalIbHAs 3aIIUTa OT BOJbI, BIAKHOCTH, TIBUIH U XYJIHTa-
HOB. AHmMuBanoaIbHblie CBETUIPHUKN YCTOMYMBBI K MEXaHWUYECKHM TOBPEKICHUSAM, yaapaM KaM-
HSIMHU U JTIOOBIMH TBEpIbIMHU TpeaMmeraMu. OHM HE3aMEHHMBI TIPU OCBEUICHUH CaJ0B, OYIIbBapOB,
MENMIEXO0HBIX TTEPEX0/I0B, Teppac, MOPTHUKOB, OACCEHHOB, AYIIEBHIX U BAaHHBIX KOMHAT, TyaJIeTOB U
T. .

BaxxHoe 3HaueHHE B SKOHOMHH JICKTPOIHEPTUH TP IPUMEHEHUH JIFOOBIX JIAMIT UMEET OITH-
MaJIbHOE pa3MeIIeHHe OCBETHTEIBHBIX MPHOOPOB, MO3BOJIsIOmee 3KOHOMHUTh 10 20 % snexTpo-
sHepruu. Tak, Mpu HAIMYUH B OJHOM TIOMEIIEHUH pad0vYHMX M BCIIOMOTATEIILHBIX 30H CIEAYET Ipe-
IAyCMaTpUBaTh JIOKATM30BaHHOE 00IIee OCBEIICHNE PadOYNX 30H U MEHEe WHTCHCUBHOE — BCIIOMO-
raTeibHbIX 30H. [lJI1 OCBEIICHUS 11EXOB, CKIJIAJ0B M JIPYTUX MPOU3BOACTBEHHBIX IMOMEIICHHNA Tyd-
IIAM CTIOCOOOM SIBJIIETCSI YCTPOMCTBO CBETSIICHCS THHUA. BaykHO, YTOOBI IPH MPOSKTHPOBAHUU U
BHEAPEHHUH JIFO00W CHCTEMBI OCBEIICHUS 00ECTICUUTh CPely Ui 3pEHHS, PEKOMEHIYeMYIO0 CaHU-
TapHBIMH HOPMaMHU:

—400-500 nx;

— CIIEKTPAJILHBIN COCTAaB CBETA, MAKCUMAIILHO IPUOIMKEHHBINA K €CTECTBEHHOMY OCBEIICHHUIO;

— OTCYTCTBHE ITYJIbCALIUI U CIEMAIET0 ACUCTBUSA CBETA;
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— paBHOMEpPHOE pacIpeieIeHUe IPKOCTH.

OpHMM M3 3KOHOMHUYHBIX UCTOYHHUKOB JJISi OCBELIEHUS YIIHULI, IUIONIaed, CKOPOCTHBIX Maru-
CTpaJIel, TPAHCIIOPTHBIX NEPECEUECHUM, MPOTSHKHBIX TOHHEJEH, CIOPTUBHBIX COOPYKEHHMU, a’po-
JPOMOB, CTPOUTENBHBIX IUIOIIA/I0K, aPXUTEKTYPHBIX COOPYXEHHUH, BOK3aJIOB, a3pONOPTOB U JIp. SIB-
JISIOTCSL Hampueagvle JIaMnbl 8bICOKO20 0asieHus, 00Iaatolie caMoil BBICOKOM CBETOBOM oT/avei
CpeIy BCEX M3BECTHBIX I'a30pa3psIHBIX JaMIl U HE3HAUUTEIbHBIM CHIKEHHEM CBETOBOIO MOTOKa
IIPU JUTUTEIIBHOM CPOKE CITYXKOBI.

Ocobast 00y1acTh MPUMEHEHUsT HATPUEBBIX JIAMII — 3TO 0OAYUeHUe PACMeHUll 6 Meniuyax.
WNwmes OGnmaronpusiTHeIA JUis OOJBIIMHCTBA TEIUIMYHBIX KYJIbTYp CHEKTp H3JIy4YeHHs, HaTPUEBBIC
JaMIbl SBJISIOTCS JTOCTOMHOM 3aMEHOM PTYTHBIX M METAJJIOTAJIOr€HOBBIX JIaMIT BBICOKOT'O JlaBJje-
HUs. B oTauuue oT pTYTHBIX JaMI HAaTPUEBBIE JAMIIbI HE COAEPXKAT PTYTH, YTO 3HAYUTENIBHO pac-
IUPSET 00acTh uX npuMeHeHus. ComocTaBiIeHHE IO YIKOHOMUYIHOCTH UX paboThl B TeueHue 10
000 gacoB moKa3bIBaeT, yTo AKOHOMHsI coctaBisier Oosnee 30 %. a CpOK OKyImaeMoCTH, UCXOJS U3
AKCIUTyaTali uX nmpuMepHo B 12 yac B neHb (8 yacoB B jieTHee BpeMst U 16 - B 3uMHEE), COCTAaBHUT
OKOJIO 2 MECSITIEB.

OCHOBHBIMU - APOU3BOIUTEISIMU CBETUIIBHUKOB U CBETOTEXHMUYECKOTO O0OpYIOBaHUS K HUM
spisitores: benOMO um. C. BaBuiioBa, bpectckuii amekTpoaamMnoBblil 3aBo1, JIMACKU 3aBO AJIeK-
tpouznenuii, ['Tl «Kanubp», OO0 «Dnektper», AO «OHE®», I'll «Munckuit 3aBoa TepmoriacT,
HIIO «Muterpan», YAO «Toproselii cepBuc».

10.4. TeniocHa0xeHUE

10.4.1. PeKOHCTPYKIUSI H MOJAEPHU3AMS CHCTEM IEHTPAJTN30BAHHOIO TEMJIOCHAOKEHH S

Ha nienu otoruienusi, BEHTWISIIIMK M TOpsiuero BojocHadxenus B Pecmyonuke bemapycs pac-
xonyetrcs 40% ot obmero motpednenus TomuBa. [loTeHiman sHeprocOepeXeHns, M0 OIEeHKaM
OTEUYECTBEHHBIX U 3apYOECKHBIX IKCIEPTOB, B CUCTEMaxX TEIUIOCHAOKEHUS PeCIyOIMKN COCTaBIsSET
oxoiio 50%. CiienoBarenpHO, 3a CYET YHEPrOCOCPETAOIMINX MEPOIIPHITHIA MOYKHO CHU3UTH OTPEO-
JICHWEe TOIUIMBA Ha HYXJbI TeruiocHaOxkennus Ha 20% ot ero oOmiero noTpedIeHus: pecmyoIuKo.
NMeHHO 1O3TOMY OJHOM M3 MPHOPUTETHBIX 3a7ad JEUCTBYIOLIEH ['0Cyl1apCTBEHHON MPOrpaMMBbl
«IHEProcOEpeKCHUE» SBIAECTCS COBEPIICHCTBOBAHNE TEIIOCHAOKECHMS.

B benapycu, kak u Bo Bcex ctpanax CHI', B cuiny npoBoauBIIEiCS B COBETCKUE BPEMEHA TEX-
HUYECKOM MOJUTUKU MPUMEHSIOTCS B OCHOBHOM CHCTEMbI LEHTPAIU30BAaHHOTO TEIJIOCHAOKEHHUS,
HaxoJsIIIMecs CEeroJHsl B KpailHe HeyJO0BIETBOPUTEIILHOM COCTOSIHHM. YacTo MpoOUCXOAT aBapHH,
YTO IPUBOJUT K NEPEphIBaM TEIUIOCHAOKEHUS, 3HAUUTEIIbHOMY MaTepUualbHOMY yIlepOy, OmacHo-
CTH JJISl )KU3HU JIIOJIE 13-3a MPOBAJIOB I'PYHTA B TEIJIOCETAX, B3phIBa KOTEJIBLHOTO 000OpYI0BaHUS U
T.11. Takoe moJyioKeHne 00BACHIACTCS CICTYIOIUMHI TPUIHHAMMU:

— JKCIUTyaTallel 3JIeMEHTOB CUCTEM TerulocHaOxeHus: 06opynoBanust TOLl, koTenbHbIX, Te-
IUTOBBIX CeTel — B TeueHHe 25-35 jerT M 0oJjiee, 9TO HAMHOTO IMPEBHIIAET UX PACUETHBIE CPOKU
CITy OBl

— HU3KUM KaueCTBOM KOHCTPYKLHUH, CTPOUTENIbCTBA, MOHTaXa U AKCIUTyaTalluH;

OCHOBHBIMH JIEMEHTAMH CHUCTEM TEIUIOCHAOXKEHUS SIBISIOTCS:

* UICTOYHHUKH TeIlia, B oCHOBHOM TOIl m koTenbHEIC,

* MarucTpajbHble U BHYTPUKBapTalIbHbIE TEIUIOBBIE CETH, IO KOTOPHIM C IOMOIIIbIO HACOCHBIX
CTAaHUMN OCYIIECTBJISETCS TPAHCHOPT TEIUIOHOCUTENIEW W pacHpeleseHue TEIUIOBOW JSHEPTUHU I10-
TpeOUTeNISIM uepe3 HEeHTpaIbHbIE WM UHAUBUAYAJIbHbIE TEIJIOBbIE ITYHKTHI;

* IOTpeOUTENH TEIUIOBOI SHEPTUHU B BUJIE Mapa, ropsyeil BoJIbl, BO3IyXa.

JUig peanu3anuy YKa3aHHOIO BBIIIE MOTEHIMANa SHEProcOepeKeHUs TEIIOCHA0XKEHUsI pec-
nyOIMKU HeoOXoMMa OJHOBPEMEHHAsl COrVIacOBaHHAs ONTHMMU3AIMS TEIIONOTPeOIeHHs] BO BCEX
AJIEMEHTaX CHCTEM TEIJIOCHAOKEHHSI IPU KOOPAMHAIMU OPraHU3alMOHHO-3KOHOMHYECKUX U TEX-
HUYECKUX MepornpusaThil. K npuopuTeTHbIM HanpaBiaeHUsIM ONTUMHU3ALUN OTHOCSTCS

* PEKOHCIMPYKYUA U MOOEPHU3AUUA CUCIEM UEHMPATU306AHHO20 MENI0CHADINCEHUA,

* JeyeHmpanu3auua menio0CHAOICEHUA,
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* pezyiupoganue pexcumos MmMenjionompedieHus 60 6cex INEMEHmMAx CUcCmeM Mmenso-
CHaObIICeHUs.

Pexoncmpykuyua u mooepruzayua HaXOJSIINUXCS B 3KCIUTyaTallUd CUCTEM LIEHTPAJIN30BaH-
HOTO TeIuIocHa0XeHus! TpeOyeT CyIeCTBEHHbIX MHBECTUIIMM U TPy/103aTpaT U JI0JKHA TPOBOIUTh-
Csl B OTHOIIEHUH MCTOYHHUKOB TEIUIa MyTEM 3aMEHbl YCTapeBUIEro 000pyaoBaHus, IepeodopyaoBa-
HHsI KOTCJIBHBIX B MI/IHI/I-TSH, IMPUMCHCHUSA IMapOora3oBOTr0 IHKIIA, Fa3OTyp6I/IHHBIX YCTAaHOBOK U
IPYruX MPOTPECCHBHBIX TEXHOJIOTHH, B OTHOIIEHUN TEIUIOBBIX ceTeil, rae tepsiercs: 20-40% Tpanc-
MOPTUPYEMOTO TEIlIa, B OTHOIIEHUU NOTpPEOUTENIeH MOCPEICTBOM CaHAIUMM KUJIOro (oHJIa, BHE-
JAPEHUsl SHEProcOEeperamux TEXHOJOTUNH B MIPOMBIIIJIEHHOCTH, MOJEPHU3AIMHU CXEM TEIIOCHA0-
EeHUs, yueTa U KOHTpoJisi notpednenus termia. Kpome sneprocoeperaromiero s¢dexra 3Tu Mepbl
COKpAaTAT BBIOPOCHI 3arpsi3HAIOLIMX BEIIECTB B aTMochepy, CHU3SAT aBapUHHOCTb pabOThl CHCTEM
TCHJ'IOCH&6)K€HI/I$I, IIOBBICAT KOM(bOpTHOCTB B JXHJIbIX U ITPOHU3BOJACTBCHHBIX ITOMCIHICHUAX. Ka)KHBII\/’I
ropoJi benapycu nMeer nporpaMMy MOJIEpHU3ALIMU CBOETO TEIJIOCHA0XKEHHUS.

[lenTpanu3zoBaHnHOE TeIJIOCHAOXKEHHE TpeOyeT pa3BETBICHHBIX CETeH TPyOOTpPOBOJIIOB, Tpe-
OyIOLIMX 3HAYUTEIbHBIX 3aTPAT HA TEKyIllee 00CIyKUBaHHE, IPOPUIAKTUKY IPEIYTPEKICHUS aBa-
puii, 3aMeHy yCTapeBIINX, U3HOIIEHHBIX y4acTKOB. B HacTosiee BpeMs BHEIPSIOTCS METObI 00-
CJIEJOBaHUS M ONEPATUBHOTO KOHTPOJI COCTOSHUS TEIUIOBBIX CETE€N MyTEeM JUCTAHLIMOHHOTO 30H-
AUPOBaHHUA COBPECMCHHBIMH TCIIJIOBUSMOHHBIMU CHCTCMaMH U HH&FHOCTI/I‘-IGCKOﬁ annapaTypOI‘/'I,
BKJIIOUAs TEIUIOBYIO a3p0(OTOCHEMKY, CO3/1at0TCs 0a3bl JAHHBIX JUISl OTIPEAEICHUS MECT HOBBIIICH-
HBIX TEIUIONOTEPD, MPOBEACHUS MIIAHOBO-PEMOHTHBIX padoT. [IpoGiema noTeps Temiia B TEIIOBIX
CETSX MOJKET OBITh pelIeHa TOJBKO C MOMOIIBI0 3(PGEKTUBHON TEIUIOU3OJSAIUHA TEIJIOMPOBOIOB.
[IporpeccuBHBIM peHIEHUEM SBIISIETCS NPUMEHEHUE IPEAN30JMPOBAHHBIX MEHONOJINYPETAHOBON
TEIUION30JISIIHEH TPYOD, a TaKkKe rTHOKUX TpyO (cM. 670K 4).

[lenTpann3oBaHHOE TEIUIOCHAOXKEHHE, KaK IIPaBuIIo, mpeanonaraet noakiatouenue Kk L[TIT ge-
pe3 2IIeBATOPHBIN y3€7 TPYyOOIPOBOJOB CHCTEM OTOIUIEHHS U CHUCTEM TOpSYEro BOJIOCHAOKEHHS
I'pYIIIbI 3)1aHI/II\/’I, 4TO MNPAKTUYCCKH HC IMO3BOJACT MPOU3BOAWUTL PCTYIMPOBAHHUE KOJIHMYCCTBA II0-
TpeOsieMoil TeroBoi 3Heprun. bospiire BO3MOKHOCTH B OTHOIIEHUH PErYIUPOBAHUS, a TAKXKE B
OTHOIIEHUH Y4€Ta M KOHTpPOJISl MOTpedsieHus: 00eclieuMBaeT BapUaHT LEHTPAIU30BaHHOIO TEILIO-
CHAOKEHUS JKUJIBIX U O6HIGCTBGHHBIX 3)IaHI/II\/’I C YCTpOI\/’ICTBOM JJI HUX MHAWBUAYAJIbHBIX TCIIJIOBBIX
ITYHKTOB C LCJIBIO CO3AaHHA HE3aBHCHMOM CHCTEMEI IIPHUTOTOBJICHUA FOpr‘-IeI\/’I BOJBI U ITOAAa4YH TCILJIa
Ha OTOIUICHHUE.

10.4.2. leneHTpanu3anus U peryjJupoBaHue TeMJI0CHAOKeHHUsI

Baxknelmum HanmpaBlIeHHEM COBEPIIEHCTBOBAHMS TEIIOCHAOMKEHUS FOpPOJIOB CUUTAETCs pa-
3YMHAA CHEeNnenb e20 0eyeHmpanu3ayuu, YTo 03Ha4aeT CTPOUTEIbCTBO Ha ra3e, )KUJIKOM TOILJIUBE,
AJIEKTPOIHEPTHH HOBBIX TEIJIOMCTOYHUKOB, MPUOIMKEHHBIX K MOTPEOUTENO TeIjia, WIN Mepexo]
Ha aBTOHOMHbBIE UCTOYHUKHU TEIUIOCHAOXeHus. JlereHTpanu3anus TemIoCHa0KEHHs 03BOJISIET:

- yMeHBIIUTH notepu Teria 10 40% 3a cyeT MoHOro 0TKa3a OT HapYKHBIX TEIJIOBBIX CETEH
WM COKpAILEHUS UX MPOTIKEHHOCTH;

- cokparutb 10 15% norepu Tema 3a cyet 6oJiee MOJHOTO COOTBETCTBUS PEKUMOB IIPOU3-
BO/ICTBA TEIlJIa U €ro NoTpedIeHUS,;

- COKpaTWUTb 3aTpaThl Ha TEIIOCHAOXKEHHE B CPaBHEHHUM C 3aTpaTaMmu, HEOOXOIUMBIMH AJIs
CTPOUTENIbCTBA, OOCIY)KHBAHUS U PEMOHTA HOBBIX TEIUIOCETEH, PEMOHTA JEHCTBYIOUIUX CETEH U
TEIJIOreHepaTOPOB!

- CHU3UTh MIOTEPHU SHEPTHH U aBapUUHOCTh B CUCTEMaXx TEIJIOCHAOKEHHUSI; CTATUCTUKA CBHIE-
TeIbCTBYET, uTo 99% aBapwuii MPOUCXOIUT B TEIUIOBBIX CeTAX, a He Ha TOL 1 B KOTEIBHBIX.

B pecnyOnuke aenieHTpanu3anus TerIoCHa0XKEeHUsI OCYILIECTBISETCS IIyTeM Mepexoaa K aBTo-
HOMHBIM CHUCTEMaM, UCIIOJIb30BAaHUIO BCTPOEHHBIX U MPUCTPOEHHBIX K 3JaHUIO KOTEJbHBIX, aBTOMa-
TU3UPOBAHHBIX MECTHBIX OJIOUHBIX HJIK OJOK-MOJYJIbHBIX KOTEJIbHBIX MMOJHOW 3aBOJICKON TOTOBHO-
CTH, KPBIIIHBIX KOTENbHbIX. Ha MpOMBIIIIEHHBIX NpeAnpusaTUsaX B MUHU-TOL] pekoHCTpyHpyroTcs
ObIBIIIME KOTEJIbHbIE MJIM BBOJATCS HOBBIE 3aBojickue TOLl BHenpeHune aBTOHOMHBIX HCTOUYHUKOB
SHEPruM B JKUJIMIIHO-KOMMYHAJILHOM CEKTOPE IMO3BOJISIET PELIUTh MPoOIeMy HE3aBUCUMOTO KH3-
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HEOOECTIEYCHUST ITOTO CEKTOpa SKOHOMHKH, MO3BOJISIET IUPOKO BHEAPSATH PETYIHPOBAHHE SHEPTO-
NOTPeOICHUST HETIOCPEACTBEHHO Y IOTPEOUTENEH.

Bo Bcex MpOMBINIJICHHO W YHEPTETUYECKH PA3BHTHIX CTPaHaX HAOIOJACTCS OYEHb OBICTPHII
POCT IPUMEHEHHUS 271eKMPOOMONJIeHus, BBITIOIHIEMOT0, KaK, IMPaBUIIO, ITyTeM YKJIAJIKH Harpena-
TENBHBIX Kalenei B moJt. J[Jis moMeIeHnid ¢ MOCTOSTHHBIM MTPEOBIBAHUEM JTFOJIEH YCTAaHOBJICHO, YTO
CpeIHss TeMIepaTypa IMoJA0rpeBaeMoro noJja He JoJDKHA mpeBbimaTh 26°C, a s J0pokKeK BOKPYT
OacceitHoB — He Oosee 30 °C. OmHO#M M3 TaKMX CHUCTEM DJICKTPOOTOIUICHHS SIBISIETCS KaOelbHas
cucrema Teruomrokc. OHa yCTaHABIMBAETCS B TOJIIIE T10JIA, YTO MPEBpAIIAET BCIO 000TpEBaCMYIO
MOBEPXHOCTh B UCTOYHHUK TeIlIa, TEMIIEpaTypa KOTOPOTO JIUIIb A HECKOJIBKO IPaTyCOB IMPEBBIIIACT
TeMIepaTypy BO3/ayxa. JTa CHCTeMa, Kak U JpYyrue, NoJ00HbIe e, MCIIOJIb3YyeTCsl KaKk OCHOBHAs B
OTIENFHO CTOSIIMX 3JIAHHSIX, KOTTEDKAX M B TEX CIydasX, KOTJIa HET BO3MOXXHOCTH BBITIOJHHUTH
MOJIKITIOMEHUE TIEHTPAIFHOTO BOASHOTO OTOIUICHHs. OHA MOXET NMPUMEHATHCS KaK JOTOJHUTEIh-
Hasl CUCTeMa OTOIUICHHUS (COBMECTHO C IPYrMMH) VIS OJTy4eHUsT KOM(OPTHO# TeMIepaTyphi.

Jlast obecrieueHus: 00IIECTBEHHBIX, KMIIBIX U MMPOU3BOICTBEHHBIX IOMEIIEHHUH JICIIEBBIM TeTl-
JIOM C UCIIOJIB30BaHMEM MECTHBIX BHJIOB TOIUIMBA SKOHOMHUYECKH BBITOJHO MPHUMEHSTH BO3IYIIHOE
OTOIUIEHHE Ha 0a3e TeIrI0reHepaTopoB.

[Ton BO3AYNIHBIM KBAapTHPHBIM OTOIUICHHEM CIIEIyeT MMOHHUMATh OTONMHUTEIBHYIO CHUCTEMY
KBApTHPBI C CAaMOCTOSTEIBHBIM T€HEPATOPOM TEIlIa, KOTOpask 0OCTY)KMBAETCs JKWIbIIaMH. Takux
CHCTEM B OJIHOM JIOME€ MOKET OBITh HECKOJIbKO, €CJIM JJOM MHOTOKBAapTHUPHBINA, U OJIHA, €CIIH JIOM
SIBIISICTCS OTHOKBAPTUPHBIM.

B BO3IymIHEIX crcTeMax OTOIUICHHUS TEIJIOHOCHUTENIEM SIBIISIETCSl BO3/IyX, HATPETHIA B BO3IY-
XOHarpeBareJe JI0 TEMIIEPaTyphl, MIPEBBIIIAIONICH TEMIIEpaTypy OMEIICHHS W ONPEaeIieMOn pac-
geroM. OT HarpeBartesst MOAOTPETHII BO3/IyX KaHAJIAMHU Pa3BOJUTCS MO OTAITMBACMBIM TTOMETIICHH-
SIM, B KOTOPBIX OXJIXKJIAETCS IO TeMIIepaTyphl MoMemeHus. Bo3ayx oTmaer CBOIO TEIIOTYy JUIs
BO3MEIICHUS TEIIONOTEPD, TIOCIIE YeT0 MOCTYIIaeT 00paTHO B BO3yXOHArpeBaTeb.

Bo3ayx B cucTeMax mepeMeniacTcs 3a C4eT eCTECTBEHHOTO (TEIIOBOr0) MM HCKYCCTBEHHOTO
(BeHTHISIMOHHOTO) TIOOYXeHus. [IpuMeHsIFOTCS BO3AyXOHArpeBarTelii, paboTaroIIue Ha TBEPIOM,
KUJKOM, Ta3000pa3HOM M KOMOWHUPOBAHHBIX BHAAX TOIUIMBA. Bo3dyxonazpesamenu ObIBaOT
TpEX TUIIOB;

— C HarpeBOM BO3JlyXa TOPSYMMH razaMy 4epe3 METAIMYCCKYIO CTCHKY (OTHEBO3/YIIHbIE);

— C HarpeBOM BO3JlyXa TOPSYUMH razaMu 4epe3 BoAy (BOIOBO3/IYIIHbIE);

— MOICOETMHEHHBIE K TEIUIOBBIM M AJIEKTPHUYECKHM CETSIM.

B KkBapTHUpHBIX cHcTeMax MpH HEOOJBIION MPOTSHKEHHOCTH. BO3IYyXOBOJOB HCIOJIb3YETCS
NPEUMYIIECTBEHHO €CTECTBCHHOE (IpaBHTAIIMOHHOE) MOOYKICHUE JBHMIKCHUS TPEIOIIEr0 BO3/IyXa
Kak Oojiee mpocroe M OeclryMHOE B 3KCIuTyatauuu. [Ipu OoJbIION NPOTSHKEHHOCTH pacHpejenu-
TEJBHBIX BO3IYXOBOJIOB HCIOJB3YIOTCS CUCTEMBI BO3JIYITHOTO OTOTUICHHS C MEXaHHYECKUM Tiepe-
MEIIEHUEM T'PEIOIETO BO3AYXa.

Jlst narpesa 1 m° Bosayxa Ha 10°C tpeGyercs B 4,19 pasa MeHbIIE TEILIOBOH SHEPIHH, YeM
IUTS HarPEeBaHUs TAKOTO e KOJMYEeCTBa BOJBL. [Ipy 3TOM camoe AenieBoe Terio JIal0T TeIuIoTeHe-
paTopbl, B KOTOPBIX CKUTACTCS TBEPAOE TOILIUBO (ApoBa, OpukeT, Topdh, OTXOAbI AePEBOOOPAOOT-
ku). O6nacTh UX MPUMECHEHHS OYCHb BEJIMKA: MPOM3BOJICTBEHHBIC TOMEIECHHs (HApUMep; 1ieXa Mo
pa3iuBy 0€3aJKOTOJBHBIX HAMUTKOB), Mara3uHbIl, XKHJIbIC I0Ma, TEIUTHIIbI, CYIIMIKH 3epHA M THJIO-
MaTepHAJIOB U T. 1. Takue TeIIoreHepaTophl BEITYCKACT P MPEANPHUIATHH, U cpeanu HuX Mo3bIp-
CKHI1 3aBO/I CETTLCKOXO03SICTBEHHOTO MAIITTHOCTPOCHHUSI.

B Bemapycu cucteMbl TOKBapTUPHOTO BO3JIYITHOTO OTOIJICHHUS B MHOTOATAKHBIX KHIIBIX J0-
Max HE TOJYYHIIH OIMPOKOTO PaCHpOCTPAHEHHUS M3-3a OTCYTCTBHS CEPUHHOTO BBIITyCKa OMPOOUPO-
BAHHBIX KOHCTPYKLHMH BO3JyXOIloJOorpeBaTenei. Bropoil mpuYnHON SBJISETCS BO3MOXKHOCTH HC-
MOJIF30BaHMSI B MHOTOATAKHBIX MHOTOKBAPTHPHBIX IOMAX TOJIEKO 3JIEKTPOIHEPTHH U Ta3a.

B Pecniybnuke benapych pa3pabaTbIiBatOTCsl CHCTEMBI OTOIUICHUSI, OCHOBAHHBIE HA OTOILICHUU
MSTKUM HH(QPAKPACHBIM HM3ITy4eHHEM, KOTOpBIC, B OTIMYHE OT KOHBEKTHBHOTO Ccriocoba 00orpeBa,
1o3BoJIsTIOT cHU3UTH Ha 90 % moTpebiienne sHepropecypcoB. PaboTa cucreM ocHOBaHA HA MPUHITH-
e mpeoOpa30BaHuUs TEIUIOTHI CTOPAHHUs Ta3a B TEIUIOBBIC JTy4n 0€3 MPOMEXYTOYHBIX TEIUIOHOCHTE-
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neit (Boxa, nmap). Mcrounnkamu MHOPAKPACHOTO M3IYYCHHSI CIYXKAT CHEIHUATbHBIC TEIIOU3Iydaro-
e Tpyobl, BHYTPU KOTOPBIX [UPKYJIUPYIOT BHICOKOTEMIIEPATypPHbIE I'a3bl HU3KOTO JIaBJICHMUS.

B nocnennue roast B Pecniyonuke benapych paznuyHbIMU pUpMaMu MPOU3BOAUTCS OO0JIbIIOE
KOJIMYECTBO YHEPrOIKOHOMHYHBIX I'a30r€HEPATOPHBIX YCTAHOBOK, KoTioarperatoB (puc. 10.1), ko-
TOpbIE MPEeAHA3HAUEHBI Ui TEIIOCHAOKEHUS 3/1JaHui U COOPYKEHHH, NOJydeHHs] ropsueii BOJbl 1
napa B pa3JIU4HbIX TEXHOJOTUYECKUX Mpoleccax U JUIsl ObITOBBIX HYX 1. OCHOBHBIM TOIUIMBOM JUIS
HUX CIIY’KaT OTXOJIbl 1€peBO0OPAOOTKH, MENOUb TOPPSHBIX OPUKETOB, ILI€Ma, KOpa, JUTHUH U ApY-
rue TBep/ble roproure Marepuansl. [IpenMyiecTBOM BbIIIE€yKa3aHHbBIX arperaTtoB SBJISIETCS UX BbI-
cokuit KIIJ[, HM3Kass CTOMMOCTb, IPOCTOTA KOHCTPYKLUUN M OOCITYyKUBaHHUS, a TAK¥KE BO3MOXKHOCTb
HCT0JIb30BAHUS JICIIEBBIX MECTHBIX BUOB TOIUIMBA U OTXO/I0B MPOMBIIIIEHHOCTH.

JleueHTpanu3anusi 3HEProcHabXXKeHus, B TOM YHUCIIe Tel-
JIOCHAOXKEHMSI, CIOCOOCTBYET (hOPMUPOBAHUIO PHIHKA SHEPTOHO-
cUTeNlell U KOHKYpeHIMH U oOnactu ’HeproobdecrneueHus. Ilo-
TpeOuTeNb MOJy4aeT BO3MOXKHOCTh BbIOOpA MPOU3BOJUTENS U
MOCTABILMKA SHEPTUH.

D¢ PeKTUBHBIM MHCTPYMEHTOM 3HEProcOepe:keHust sBis-
€TCsl COTVIACOBAHHOE pezyiuposanue menionompeodnenus, ero
y4eT ¥ KOHTPOJIb BO BCEX AJIEMEHTaX CHUCTEMBbl TEIJIOCHaOXe-
HUS, a TAK)KE BHEJAPEHUE CUCTEM aBTOMATHYECKOIO YIPaBJIECHUS
CHCTEeMaMH HEProCHAOXKEHUS U SHEpPromnoTpedsieHus (cM. 60K
7). Cnemyer OTMETHUTB, YTO pecypc U 3PPEKTUBHOCTh PEryiiu-
POBaHMS B OTJEJIbHBIX IEMEHTax pa3inuuHbl. Kak nokazanu uc-
ciegoBaHus, 3PPEKT OT BIOKEHHSI (PUHAHCOBBIX CPEACTB B CHUC-

Puc. 10.1. Komen 6o0oepetinbiii  TEMBL PETYJIUPOBAHNS TEIUIOMCTOYHHKA, TPAHCIIOPTA M pacIpe-
meepoomonauensiil (Berkomao-  NEeIEHUS IIOTPEOUTEISIM cocTaBisieT cooTBeTcTBeHHO 30%, 50%
maut) u 20%. TlosTomMy npH mapauieIbHOM BHEIPEHUH PEryinpoBa-
HUS TEIUIONOTPEOIEHNUsS BO BCEX AJIEMEHTaX TEIIOCHAOKeHUs
MIPUOPUTETHBIM HAIPABJIEHUEM BbIOPAHO BHEAPEHHE CPEICTB PETYIMPOBAHUS HA HACOCHBIX CTaH-
LUSAX ¥ TEIUIOBBIX MyHKTaX. HacocHoe 00opynoBaHue ocHAIaeTcsl peryaupyemMbiM npuojom. Cy-
HIECTBYIOIIUE IICHTpabHble TerioBble MyHKTHI (I[TTI) peKOHCTPpYyHPYIOTCS U OCHAIIAIOTCS PEryJis-
Topamu. IIpn HOBOM CTPOHTENHCTBE MPUCOCTUHEHNE MOTPEONTENEH K TEIUIOBBIM CETSIM OCYIIECTB-
JSIETCSI TI0 HE3aBUCHUMBIM CXeMaM 4epe3 MHIuBHyalbHble TerioBbie myHKThI (UTII). B pecrny6nu-
ke ¢ 1995 r. Bemmyckatotcs 6mounsie MTII, o6opynoBanHbie mprOOpaMu ydeTa, peryInpoBaHHs OT-
IycKa TerJa, HacocaMu, TeII00OMEHHUKAaMH, KOHTPOJIbHO-U3MEPUTEIbHBIMU IPUOOpaMu U cpe-
ctBamu aBroMartuzanuu. B stux UTII nmpemycMoTpeHbl peryaupoBaHue TeMIEpaTypbl 00OpaTHOTO
TEIJIOHOCUTEJS, OCTYIAOLIEr0 U3 CUCTEMbI OTOIUIEHUS MOTPEOUTENs, B 3aBUCUMOCTH OT TeMIle-
paTypbl HapyXHOTO BO3/yXa, PEryJIMpPOBAaHUE TEMIEPaTyphl BOAbI FOPSAYEro BOJOCHAOXKEHHUS, a
TaK)ke BO3MOKHOCTbH II€PEX0/ia Ha MOHMKEHHBIN pekuM noTpebieHus tervia 3aadueM. [locnennee
MEpPOTPHUSATHE MTO3BOJISIET SKOHOMUTH 10 37% TeIuIa 3a CUeT CHIDKEHHS TEMIIepaTyphl BO3/1yXa B He-
pabouyee Bpems (B BBIXOJHBIC, MPa3AHUYHBIC JHU, HOUBIO) B 3/IaHHSX C IIEPUOIUYCCKHM MpeObIBa-
HUEM Jrofiel (aIMUHUCTPATUBHBIC 3[aHUs, IIKOJIbI, JETCabl, Mara3uHbl U T. I1.). Mcroas30BaHue
WTII - nyTe K opraHu3aliy yuyera U peryivpoBaHus MOTpeOIeHHs Teria B KaxaoM 31aHuu. Eme
00JIbI1Iast 5KOHOMUS SHEPTUH JOCTUTAETCs MIPU OpraHu3anuu 1nogacajHoro u MOKBapTUPHOTO PEry-
JIMPOBAHUS KHIIBIX TOMOB.

Jlyig paciiMpeHus quana3oHa pecypca peryiupoBaHus OYeHb BaKHbBI aKKyMYJISITOPbI TEIJIO- U
AJIEKTPOIHEPIHH, CHOCOOHBIE B Yachl MPOBAIOB IpaMKOB HArpy30K B 3JIEKTPOIHEPreTUUYECKOU
CUCTEMeE IOJIy4aTh U 3amacaTb SHEPIHIO B MECTax ee MpeoOpa3oBaHMs WM HENOCPEACTBEHHOTO TO-
TpeOJIeHHS.

VYkazaHHbIE MEPONPUSITHUS [0 COBEPILIEHCTBOBAHUIO TEIJIOCHAOKEHHUSI TOPOJOB MOTYT OBITh
3¢ (HEKTUBHBI TOJBKO B KOMILJIEKCE C PACCMOTPEHHOW BHIIIE TEIJIOBOW peabMiIMTalMe 3aHui U
cOOJIOIGHUEM COOTBETCTBYIOIUX TEIJIOTEXHUUYECKHX HOPM IIPU HOBOM CTPOUTENBCTBE.

B kauectBe 0HOTrO M3 MEPBBHIX IIAr0OB Ha IMMYTH ONTUMHU3ALUU U COBEPLICHCTBOBAHUS CHCTEM
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TEIJIOCHA0)KEHUsI TOPOJICKUE MPOTpaMMbl SHEProcOepeKeHUsI Ha HbIHELIHEM JTalle, Kak MpaBuIo,
IpelycMaTpuBaloT o0ecrieueHne yueTa BhIpabOTKU U MOTPeOJICHUs TEIJIOBOM 3HEPTUU, BHEIPEHHE
aBTOMAaTUYECKOTO PEryJIMpOBaHUs B CUCTEMaxX OTOIUIEHUS U ropsyero BoJoCHaOkeHUs. TeroBsle
IIYHKTBl U TEIJIOBbIE HACOCHBIE CTAHIIMM OCHAILAIOTCS COBPEMEHHBIMH npubopamu yuera. [Ipous-
BOJUTCSI MaccoBasi yCTaHOBKA TEIJIOCYETUYMKOB Ha BBOJIAX TEIJIOCETEH B JKUIIbIE JOMa U OOIIECT-
BEHHBIE 3/1aHMUS.

10.4.3. Teny1ocHadKeHUE MPON3BOACTBEHHBIX 3IaHUH

TemocHabXeHUE nPOU3BOOCM6EHHBIX NoMeujeHull (14ex0e) BCET/Ia CUMTAIach 3ajadyell He-
OpAMHAPHOM, MOCKOJIbKY OHHU, KaK MPABUIIO, 3aHUMAIOT OIPOMHBIE IO (OT HECKOJIBKUX COTEH
710 HECKOJIBKUX ThICSY KBaJIpPaTHBIX METPOB) U BbICOTY 10 14-18 m. PabGouas (oOuraemasi) 30Ha
MIPOM3BOJICTBEHHBIX 3/aHui coctaBisieT Beero 20-30 % ux obmiero o0beMa, KOTOphie M TPEOYIOT
noaaepxanus komdoptHeix ycnoBuil. Harpes 70-80 % Bo3ayxa, Haxozsmerocs: Haj padodeit 30-
HOM, OTHOCSTCS K IPSAMBIM MOTEPSIM. Bcem M3BECTHO, YTO yAepKaTh TEIUIbIA BO3AYyX BHU3Y HEBO3-
MOJKHO W TEMIIEpaTypa €ro OT Iojia K MOTOJKY Bo3pacTtaeT Ha 1,5 °C B pacdyere Ha METp BBICOTHI.
DTO0 3HAYUT, YTO B 3JaHMSIX BBICOTOW 12 M mpu cpemHeit TeMiieparype B pabdoueit 3oHe 15 °C BO3-
JyX TOJI KpbIiel oka3piBaeTcst HarpeTbiM 10 30 °C. Takoii meperpeB BHyTPEHHETO BO3AyXa 3IaHUi
MPUBOJIUT K PE3KOMY. BO3PACTaHHIO TEIJIOBBIX MOTEPh YEPE3 HAPYKHbIE OTPaKJICHUS, BEpPXHUE I1€-
PEKpPBITHUS, CTEHBI, CBETOBbIE IPOEMbI U (POHAPH.

K sromy crnenyer noGaBuTh M OOJBIINE 3aTPAaThl SHEPTHH HAa MEpEeMENIeHHE 3HAYUTEIBHBIX
Macc BO3/yXa C MOMOUIbI0 BEHTHIATOPOB, NOCKOJIbKY OCHOBHBIM CIIOCOOOM OTOIUIEHHUS MPOU3BO-
CTBEHHBIX MOMEIICHUN SBJSUIOCH BO3AyIIHOE. OTONMUTH Ja)ke CpeJHee MPOU3BOJICTBEHHOE MOMeE-
IIEHHE C MOMOIIbIO BOJSHOM MM MAapOBOM CHCTEMbI BeCbMa MPOOJIEMATUYHO U B OOJIBIIMHCTBE
ClIydaeB HEBO3MOXHO. JlJi1 3TOro TpeOyIOTCS AECITKH KUIOMETPOB TPYOOIIPOBOJIOB, KOTOPBIE I1€-
PEKPBIBAIOT MPOXOJIbI M CO3JAI0T APYyrue HEYA00CTBa.

BMmecre ¢ ynansiemMbIM HarpeTblM BO3yXOM U3 BEPXHEH 30HBI MPOMBIIIIEHHBIX 3/1aHUH C IO-
MOIIBIO BBITSDKHBIX KPBIIIHBIX BEHTHIIITOPOB BHIOPACHIBACTCS OOJIBIIOE KOJIMYECTBO TEIUIOTHI. 1Jist
ee YTWIM3alUU 1eJ1eCO00pa3HO MPUMEHSTh KPBIIIHbIE IPUTOYHO-BBITSHKHBIE YCTAHOBKHU C TEILIO-
YTHJIN3aTOpaMH.

3HaAUUTENbHBI MIOTEPH TEIJIa B MIPOU3BOJCTBEHHBIX 3AAHUSIX U COOPYKEHHUSIX B 3aBUCHMOCTH
OT NPUHATOrO pexuma paboThl NPEANpUATUN B T€UEHHE CYTOK M AHe Mmecsua. Kak, mpasuio,
OOJIBIIMHCTBO U3 HUX PabOTAIOT B JIBE€ CMEHBI, a 3TO 03HAYAET, YTO KOJIMYECTBO pabOUero BpeMEeHU
3a OTONHUTENBHBINA ce30H cocTaBisieT okojo 5000 "acoB, U3 KOTOPBIX COOCTBEHHO pabOYMMHU SIBIIS-
torcs He 6osee 2300 gacoB, wim 44 % xanenmapaoro Bpemenu. Bee octanpabie 2700 wacoB mnpe-
MPUATHS BBIHYKJCHBI OTAIJIUBATh 3[JaHUs, B KOTOPBIX HUKTO HE paboTaer.

[lepeBoa cuCTEMBI OTOIUICHUS B ISKYPHBIA PEKUM ClIOKeH, Manod(dekTnBeH u HeGe3omaceH
13-32 BO3MOXKHBIX PE3KHX MepenagoB TEMIEPaTyp, CO3IAIOUINX YIPO3y Pa3MOpPaKUBAHUS CUCTEMBI
13-32 BO3MOXHBIX BBICOKUX CYTOYHBIX KOJIEOaHHM TeMIiepaTyphbl.

OpHMM U3 BO3MOXHBIX IYT€H pelieHus MpoOJieMbl YMEHbILIEHUS TEIUIa HA OTOIIEHUE 00JIb-
[IMX TPOU3BOJICTBEHHBIX 3/IaHUI MOYKET OBITh JCICHTPATU3AINS CUCTEMBI TEIUIOCHAMKEHHUS UX TI0
TEIJIOHOCUTEJIIO, BOJIC U TPy 3a CUeT BHEAPEHHS CUCTEM Ta3oBoro jyurcroro otoruieaus (CIJI0)
U ra3oBbIX BO3AyXxoHarpesaresieil. Jlyuncroe otoruieHue - 3T0 nepenaya Temia oT 0ojiee HarpeTbiX
MOBEPXHOCTEH K MEHEe HarpeTbiM IOCPEICTBOM HH(pakpacHOro usnyudeHus. [1aBHON oTIHYM-
TEIbHOW OCOOEHHOCTBHIO ITOM CHUCTEMBI SIBJIETCS 00OTPEB MOMEUIEHUS C MOMOIBIO MTOTOKA JTyYH-
CTOM 3Hepruu nHdpakpacHoro crekrpa. [loTok ayducToil sHepruu, HanpapsieMblid B PACIIONIOKEH-
HBIH HETOCPEACTBEHHO HaJl 000TrpeBaeMOM 30HOM JIYYUCTHIMU O00OTpEeBaTENIIMH, HE HAarpeBas OK-
pYXarouuil Bo31yX, HarpeBaeT MOBEPXHOCTD 10J1a, YCTAaHOBJICHHOE 000py0BaHHE B OOCIIyKHUBae-
MOl 30H€E U Jrojiel. DTO NpUHIHMNHaIbHOE oTanuue cuctemsl ['JIO oT paanalnoOHHBIX CUCTEM OTO-
IJIEHUSI TIO3BOJISIET JOCTUraTh HanboJiee MoIHoro kompopra i pabOTHUKOB.

JUis CHYDKEHHMSI 3aTpaTt TeIUIOThl Ha HarpeB BO3/yXa, MOCTYMAIOUIEro Yepe3 MpoeMbl B CTEHaX
OOLIECTBEHHBIX 3[aHUI, a TaKkXKe JUIsi MHOTO3TaXKHBIX KWJIbIX JIOMOB HPHUMEHSIOT BO3/YIIHO-
TEeIUIOBbIE 3aBechl. Bo MHOTHX ciydasix 1enecooOpa3Ho ycTpoilcTBO TaMOypa.
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10.5. ABTOMOOWILHBIH TPAHCTIOPT

XKu3Hb COBpEMEHHOIr0 ropoja HeMbICIMMa 0€3 TpaHCIOPTa, MOTPEOISIONIEr0 3HAYUTEIbHOE
konnuectBo TOP, BKiItoUasi BHICOKOKaueCTBEHHbIE HEPTENPOAYKThI. TpaHcnopT OoJiee Ipyrux otT-
pacieil SKOHOMHUKH YyBCTBUTEJIEH K mepefosiM B cHaOxkeHuW 3Heprueid. OHaKO UMEHHO B 3TOM
CEKTOpPE PKOHOMMKHU MUMEIOTCS IIMPOKUE BO3MOKHOCTH JJIsl MOBBILIECHUS 3(PPEKTUBHOCTH HCIIONb-
30BaHud dHepruu. CienyeT pa3inyaTb KpaTKOCPOUYHBIE U JOJITOCPOYHBIE POTrpaMMbl MEPOIIPUSITUIA
110 3()(peKTUBHOMY PHEPTOUCIIOJIL30BAHUIO B TPAHCIIOPTHOM CEKTOPE.

KpaTtkocpounble mporpaMmbl HallpaBjIeHbl Ha IPOU3BOICTBO U PaCIpPOCTPaHEHHUE TPAHCIIOPT-
HBIX CPEJCTB, MOTPEOIAIONIMX MUHUMAIbHOE KOJMYECTBO SHEPTUH, TPEOYIOIIMX MEHBIINX PacXo-
JI0B-HAa UX COJEp)KaHME M IKCIuTyartauuio. [Ipuuem, TpaHcnmoptr — 310 Ta 06JacTh OOLIECTBEHHON
NEeSITEILHOCTH, B KOTOPO MOKET ObITh HanboJiee YCIENIHO UCIOIb30BaHO MPAaBOBOE HOPMATUBHOE
peryiupoBaHue s OBBIIIEHUS SHEPro3(PPEeKTUBHOCTU. DTO OOBICHIETCS 3HAUUTEIbHBIM YHCIOM
MIPOM3BOINTENEH B3aMMO3aMEHEMBIX BUJIOB TPAHCIIOPTA U €Il OOJIbIINM YUCIOM €ro noTpedute-
Jeil — BIaAeNableB TPAHCIOPTHBIX CPEICTB, KaXJ0€ U3 KOTOPBHIX MOTPEOSET OTHOCUTEIBHO He-
00JbII0E KOTMYECTBO 3HEpPruu. OIBIT €BPOINEHCKUX CTpaH MOKa3biBaeT A(PPEKTHBHBIE CHOCOOBI
CTUMYJIMPOBaHUSl 3HEprocoepexeHus: Ha TpaHcrnopTe. KpaTkocpouHble HpOrpamMMbl BKIIOYAIOT
TaK)Ke KOMIUIEKC Mep IO yJIy4IIeHUIO OpraHU3ally JBUKEHHS B TOPO/JIE.

JlonrocpouHsle MpOrpaMMbl UMEIOT CTPATETMYECKYI0 HAIIPABJIEHHOCTh, YUUTHIBAIOT IEPCIEK-
THUBBI Pa3BUTHUS TOPOJA, 0’KMIAEMbIE U3MEHEHUS B CTPYKTYpE MCTOUYHUKOB SHEPruu B OyAyIIEM U
HauboJee MporpeccuBHbIEC TEHAECHLUNN B 00J1aCTH pa3paboTKu TpaHcnopTa. B yacTHOCTH, peub uaer
0 CO3JIaHUH TPAHCIOPTHBIX CPEACTB, paOOTAIOIINX HA BO30OHOBISIEMBIX SHEPrOpecypcax, MOTYIINX
MEPEKIIIOYATHCS MPHU IKCIUTyaTallMy ¢ OJTHOTO BUJIA SHEPTUU Ha JIPYrO, O CO3/1aHUU COBPEMEHHBIX
MOA3EMHBIX WM HAJ3€MHBIX BUJIOB FOPOJICKOr0 TpaHcmopra. Takue TeHACHLUUU AUKTYIOTCS, C OJ-
HOM CTOPOHBI, HEJSIMUA SHEPrOcOepeKeHUsI, C APYroi — IKOJIOTUYECKUMHU TPEOOBAHUSMU 10 COXpa-
HEHUIO YHCTOTHI BO3IYIITHOM cpeibl U 1e(pUIIUTOM 3eMJIU B TOPOJax.

PaccMoTpuM BO3MOXKHOCTH SHEProcOepexeHusl Ha TPAHCIOPTE MOCPEACTBOM U3MEHEHUH €ro
CTPYKTYpBl ¥ BHJIOB MOTPEOISIEMOro TOIUIMBA. B 3TOM CBA3M MPOEKTHPOBIIMK T'OPOJCKUX TpPaHC-
MOPTHBIX CUCTEM MOKET PYKOBOJCTBOBATHCS TPEMsI IPUHLUIIAMU:

* BEIOMpaTh HanboJiee PyHKIIMOHAIBHO TOIXO/ISIIHE BUIBI TPAHCTIOPTA,;

* ICII0JIb30BaTh 00JIErY€HHbIE TPAHCIIOPTHBIE CPE/ICTBA;

* 00ecrneynTh MaKCUMaJIbHOE YBEITMUEHUE MT0JIE3HON HArpy3KH TPAHCIIOPTHBIX CPECTB.

Yem MeHbllIe Macca aBTOMOOMJIS,, TEM MEHbLIE pacxojyemas UM SHeprusi. B HEeKOTOphIX eB-
pONENCKUX CTpaHaX B TEUEHUE OIPAHUYEHHBIX MEPHOJOB BpPEMEHHU MPUMEHSUIUCh CYOCHINU WU
HAJIOTOBbI€ CKUJIKU JIJISl YIIYULIEHUS! CTPYKTYpPbl TPAaHCIIOPTHBIX cpeacts. Tak, B I'peunu Obliia BBe-
JIeHa HAJIOrOBasi CKUJIKA Ha HOBbIE HEOOJbIINE aBTOMOOUIIN ¢ HU3KUM YPOBHEM BBIOPOCOB IpH yC-
JIOBUM BbIBOJIa U3 OOpallleHusl CTapblX MallMH. PerynmupoBaHueM HajloroB Ha MOKYIKY, UMIIOPT aB-
TOMOOMJIEH, €KEroJHON MOIUIMHBI HA HUX MOXHO CTUMYJIMPOBATh CIPOC NMOTpeOuTeNnel Ha Malu-
Hbl C BBICOKOA((EKTUBHBIM HCIOJIB30BAaHUEM TOIUIMBA, YTO KOCBEHHO OPHUEHTUPYET Ipo-
M3BOJIUTEINS Ha BBITYCK Takux MamuH. [l nuHpopMupoBaHus noTpedutesei B psae CTpaH mpume-
HSIETCS MapKUPOBKa HOBBIX aBTOMOOWMIIEH 10 pacxo/ly TOIUIMBA, K IpUMEPY, OHa o0s3aTelisHa B Be-
JUKOOpUTAHUH.

PacnipocTpaHeHHBIM MHCTPYMEHTOM BIIMSIHUS HAa KOHBIOHKTYPY aBTOMOOWMJIEH CiyXaT TakkKe
HaJIOT'M Ha TOIUIMBO JJIs ABHUrarteneid. LleHsl Ha TOMIMBO BIUSIOT Ha pElIEHHE MOTPEOUTENs O BbI-
0ope TOro WM UHOTO TUIA aBTOMOOWIIS U, B CBOIO OYepe/lb, CTUMYJIUPYIOT IIPOU3BOIUTEINS HA BbI-
IIyCK COOTBETCTBYIOIIMX MalluH. MI3BECTHO, UTO TPaHCIIOPTHBIE CPEJCTBA HA TU3EIHLHOM TOIUIMBE
MMEIOT MEHBIIUN pacxo/i TOIUIMBA, YEM TPAHCIIOPTHBIE CPEJCTBA HA OEH3MHE, 0COOEHHO MpH pado-
T€ B TOpOACKOM pexume. [t ux 6ompiiero pacnpocrpanenus B EBpone 6bu10 npuMeHeHo audde-
PEHIIMPOBAaHHOE HAJIOrooO10XKeHne Ha OEH3MH U JU3eNIbHOE TOIUIMBO. VMenu 3HaueHue u Oosee
HU3KHUE 1IeHbl Ha TU3€IbHbIE aBTOMOOMIIN.

B ropogax Bec Oouibliee pa3BuUTHE OyAET MOMY4aTh 3EKTPUPUIIMPOBAHHBIN TPAHCHIOPT Kak
0oJjiee HKOJIOrMuecKy YUCThIM. [lepcreKTUBHBIMU C TOUKH 3peHust coepekeHns HepTenpoayKTOB 1
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9KOJIOTUU SABJISIOTCS JIEKTPOMOOMIIN, UCIOJB3YIOLINE MIEKTPUYECKYIO SHEPIHI0, KOTOPAas MOXKET
OBbITh TOJy4eHa KaK OT aKKyMYJSTOPOB, TaK U B pe3yjbTaTe MpsIMOro rnpeoOpa3oBaHUsi BOZOOHOB-
JIi€MBIX BUJIOB SHEPIuH, Harpumep, coHeuHo. KIT/l TsroBoil ycTaHOBKHM 3J1€KTPOMOOMIISI COCTaB-

nser 25-30%, B 1o Bpems kak KIIJ neurarenst BHyrpeHHero cropanms — 15—20%. Haydno-
AKCTIEPUMEHTAIBHBIE H3BICKAaHUS TI0 Pa3padOTKe AIEKTPOMOOMICH aKTUBHO MTPOBOISATCS BO MHOTHX
CTpaHax.

[TpoGnemMbl IIECHHOCTH TOPOJICKOW 3€MIJIM W 3arpsi3HEHHs BO3AyXa BBIOpPOCAMH aBTOMOOMIICH
NP COKUTAHWU OPTaHWYECKOTO TOTUIMBA 3aCTaBJISIO. AyMaTh O Pa3BUTHH TOI3EMHOTO TPAHCIOPTA.
Ero co3nganue tpedyer 10-20 ner, HauMHAS C dTana TEXHHKO-IKOHOMHYECKOTO aHAJIM3a JI0 Hadaia
skcrutyaranu, eme 10-20 et HeoOX0AUMO /ISl BBIXO0/Ia TPAHCIIOPTHOM CHCTEMBI Ha TIOJIHYIO TIPO-
eKTHYI0O MOIIHOCTH. [loaTomy oreHKa 3(pPEeKTHBHOCTH HCIIOJIb30BAHMS DHEPTUU TMPH TPUHITHN
PEMICHII O COOPY)KEHUHU TOJIOOHBIX KPYITHO3aTPATHBIX TPAHCIIOPTHBIX CHCTEM JOJDKHA MPOU3BO-
IUTHCS B CTPATETMYECKOM KOHTEKCTE C YYETOM pacliojiaraéMbIX TOPOJIOM B TIEPCIEKTHBE BUIOB
SHEPTOPECYPCOB, POCTa MX MOTPEOJICHHUS M JATBHEHIIEro pa3BUTHS ropoia. B kauecTBe Mex- H
BHYTPHUTOPOJICKOTO BHJAa COBPEMEHHOTO TPAHCIOPTAa MOXET PacCMaTPUBATHCS BEPTOJIETHOE JIBU-
KCHHE.

3HAYUTEIBHBIN TIOTEHIIMAT JSHEProcOepeKCHUs COACPIKUTCS B OpPraHU3AlUU JBYDKCHUS
TpaHCIIOPTa B TOpojie, B ¢ ontuMu3anuu. O0beM moTpedieHrs SHEPTUH Ha TPAHCTIOPTE HEMOCPE/I-
CTBEHHO CBSI3aH C ITAHUPOBKOW TOpOJIa, €r0 KOMIIAKTHOCTBIO, PACIIOJIOKEHHEM €r0 PailOHOB, 00b-
€KTOB HaMOOJIbIIEro mocemeHns. [103ToMy Ba)KHO ONTHMaIbHO OPraHU30BaTh CUCTEMY MarucTpa-
JIeH, TTIAaBHBIX M BTOPOCTENEHHBIX JIOPOT, TPAHCHOPTHBIX Pa3BSA30K, PEryJHUpOBaHUS CKOPOCTEH C
MTOMOIIIBIO CBETO(OPOB U AOPOKHBIX 3HAKOB, IPEAYCMOTPETh BO3MOXKHOCTH PAIIHOHAIBHBIX TTPOE3-
JIOB, XOpOIIee COCTOSHHE JOpPOT, KAueCTBEHHOE TEXHUYECKOe OOCTY)KMBaHHWE TPAHCIOPTHHIX
CpPEACTB.

OrpaHnyeHHs CKOPOCTH CYHIECTBYIOT BO BCEX CTpPaHaX MPAKTUYECKH ISl BCEX THUIIOB JIOPOT.
OHH HY)KHBI 10 YCIIOBHUSAM 0€30TIaCHOCTH, HO, KPOME TOTO, MO3BOJISIOT SKOHOMHTH TOIUIHBO. C yde-
TOM MaKCHMaJbHON YKOHOMHH TOILJIMBA JIOJDKHBI OPraHU30BBIBATHCSI B COBPEMEHHBIX TOPO/IaX CHUC-
TEMBI CTOSTHOK TPAHCIIOPTHBIX CPEJICTB, rapakeil, MapUIpyTOB U OCTAHOBOK TOPOJICKOTO OOIIeCT-
BEHHOTO TPAHCIIOPTa, CTAHIMI TEXHUIECKOTO 00CITY)KABaHUS U OEH303aIpaBOYHBIX CTAHIINH.

OHeprodPpPeKTUBHOCTh HCIOJIb30BAHUS TPAHCIIOPTHOIO CPEJICTBAa B TOPOACKUX YCIOBHSIX
CHJIHO 3aBUCHUT OT MHIUBUAYaJbHOTO YMEHHS W HABBIKOB BOXKICHHS C HAaUMEHBIINM PACXOIOM
TOTUTMBA. B HEKOTOPBIX €BPONEWCKUX CTpaHaX IpPHU MPOBEACHUH SK3aMEHa Ha TMOJyYeHHE BOJIU-
TEJNbCKUX TPaB OCYIIECTBIICTCS MPOBEPKA KauecTBa BOKIACHUS ¢ MO3UIHIA d()(HEKTHBHOTO UCIOITb-
30BaHUS TOILTMBA. Ba)XHO, YTOOBI KaXKIbIi BOJUTENb PETYISIPHO HAOIIOAAT U BEN yd4eT moTpedie-
HUS TOTUIMBA. DTO TO3BOJISIET €My OIICHUTh BO3MOXHYIO SKOHOMHIO JCHEKHBIX CPEICTB U CTUMY-
JUPYeT Ha PalMOHAIFHOE TI0JIH30BAHNE TPAHCIIOPTHBIM CPEJICTBOM.

HupexktuBa EC TpeOyeT eXerogHoi MpOBEPKH COCTOSHUS TPAHCHOPTHBIX CPEACTB, B TOM
YHCIIe ONpeesIeHIs XapaKTEPUCTHK BEIOPOCOB. B HEKOTOPHIX CirydasiX HaIllMOHATBHbBIE TPEOOBAHHS
BKITIOYAIOT U OLIEHKY KadecTBa M d(P(GEKTUBHOCTH HCITOJIb30BAHMS TOTLUIHBA.

10.6. DxoHOMMSI IHEPTrUH B OBITY

[Totpebnenue 21ekmpoanepzuu B ObITY C KaXIBIM TOJIOM YBEITUYHUBACTCS, W Ta TCHACHIUS
COXpAHHTCS, MOCKOIBKY HACENICHHE B TOCJIEIHUE TOJIbI aKTUBHO TMPUOOpPETaeT OBITOBYIO TEXHUKY
(cTupanpHBIC MAIIUHBI, KyXOHHBIE KOMOAIHBI, MBUICCOCHI, IEKTPOYAHHUKH, SIICKTPOMSICOPYOKH,
AMEKTPOKO(DEBAPKU U T. J.), SABJISAIOUIYIOCS OJHUM W3 TJIABHBIX MOTPEOMTENEH AIICKTPOIHEPTUU B
JOMax U KBapTHUPaX.

Hcnonp30BaHuEe 3JIEKTPOIHEPTHH B KBApTHPaX MOXHO YCIOBHO pa3JOMTh Ha CJEIyIOLIHE
MO ITPYIITIBL:

— 000rpeB MOMEIICHHUI;

— OXJIAKIICHUE U 3aMOPAKIBAHHE;

— OCBEIIICHUE,

— cTUpKa Oellbsi 1 MOWKA MOCY/IbI (C TOMOIIIBIO CTHPAJIBHBIX MAIIIKH ).
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— ayJMo- ¥ BUCO amlmaparypa,

— MPUTOTOBJICHUE THIIH (C TIOMOIIBIO AJIEKTPOILINT);

— MCITOJIb30BaHKE APYTHX 3ICKTPOIPUOOPOB (IMBLIECOCOB, YTIOTOB, (DEHOB U T.11.).

B pa3mugHBIX J0Max HCIOJIB30BAHUE AICKTPOIHEPTHU 10 KAXKIOW M3 BBIIICIICPEUNCICHHBIX
KaTeropuii MOKET BapbUpOBaThCsA. Hampumep, B HEKOTOPBIX JIOMaX YCTAHOBIICHBI 3JICKTPHUSCKUC
IUTATHI, B JPYTUX — Ta30BbIe, U MOICP)KAHUS ONTUMAIBHON TeMIlepaTypbl B OJHOW KBapTHPE
JOCTAaTOYHO IIEHTPAILHOTO OTOTUICHUS, B IPYTOi - HUKaK He 000OUTHCH 0€3 3JIEKTPOHATrpeBaTeIIs.

OpHEHTUPOBOYHBIN PACXO]T JECKTPOIHEPTUU PATMIHBIMHA OBITOBBIMU TTPHOOPAMHU TIPUBEICH
B Ta0JIHLIE

Tabnuna
[ToTpebiieHne AIeKTPO3HEPTUH IEKTPONIpUOOpamMu B OBbITY
[Tpubop [Torpebnenue, kBT u/ron
Jlamma nakanmBanus 60 Bt 263 (u3 pacuet 12 4 pabOThI B CYTKH)
Dueprocoeperaromas samma 9-11 Bt | 44 (u3 pacuera 12 4 paboThl B CYyTKH)
Mopo3wibHBIN anmapar 472
[TocynomoeunsbIi anmapar 475
DneKTpuYecKas 1meyb 440
CrupanpHas MalmigiHa 275
X0JIOAMITEHUK 584
TeneBuzop 180
Buneomarautodon 150
Kodemonka 65
KomnsroTtep 40
Aynmoanmapatypa 35
VYTror 30

Mepamu 10 payuTEeIbHOMY HCIIOIb30BAaHUIO JIEKTPOIHEPTUU B OBITY MOTYT OBITb:

1. BeikitoueHue cBeTa B TOM Cllydae U B T€X MECTax, IJIe OH He HYXKeH, 0e3 yXyIIIeHUs KHU3-
HEHHOTO KOM(opTa. ITO MPABUIIO JOJKHO OBITH 00S3aTEIBHBIM VISl BCEX YJICHOB CEMBH.

2. 3aMeHa, T1e BO3MOXKHO, OOBIYHBIX JIAMI HAKaJMBAHHUS SHEProcOEpEraroliiMu, KOTOpPHIC
00eCTIeunBarOT TaKOE XKe KOJIMYECTBO CBeTa, nmoTpedirsist nmpu 31oM Ha 70-80 % sHeprum MeHswIe, U
ropsT B 5-6 pa3 f0Jbie 0ObIYHBIX.

3. YcraHoBKa JlaMI pa3HOW MOIIHOCTH, B 3aBUCHMOCTH OT TPeOyeMOro KOJIHMYECTBA CBETA B
onpezeneHHbIX Mectax. Cienyer 3HaTh, 4TO MPH 3arps3HEHUH JaMi U IL1aOHOB OCBELIEHHOCTh B
kBapTHupe cHmxkaercs Ha 10-15 %.

4. OTKII0YEHHE TEX OJIICKTPOMPUOOPOB, UISI KOTOPBIX MPEIYCMOTPEHO IUCTAHIIMOHHOE
yrpasieHue (TeneBu30p, paaroTencdoH), He TOJIBKO Ha HOYb, HO U B TOT MEPHUOJ, KOTJa UMH HE
noJb3yIOTCs (YXO M3 JoMa MO JejiaM, MepepbiB U T. II.), MOCKOJIBKY OHU HOTPEOISIOT AIIEKTPO-
SHEPruio, OyAy4H MOJKIFOYEHHBIMU K CETH.

5. Mcnonbp3oBaHue CTUPATILHON MallTMHBI TIPY MTOJTHOM 3arpy3Ke, HacTpanBasi €e Ha KaK MOKHO
MEHBIIYI0 Temneparypy. CiieyeT MoMHHUTB, 9TO Ha CTUPKY nipu Temmeparype + 90 °C tparurcs B 3
pa3a 0oJIbIlIe PHEPTUH, YeM Ha CTHPKY npu Temmeparype + 40 °C. [Ipu 3ToM H3BeCTeH TOT (PaKT,
YTO CTUPAJIBHBIA MOPOIIOK PACTBOPSIETCS U aKTUBHO PEearupyer ¢ IPsA3HBIM OellbeM IpH TeMIlepa-
Type + 40 °C.

6. XOJOIUIPHUKH U MOPO3HIBHHUKH SBIISIOTCS OJHUMHU M3 CAMBIX 3HAUUTEILHBIX «IIOTPEOH-
TeJel» AMEeKTPOIHeprur B kBapTupe. Ha ux moimto nmpuxoaurcs npuMepro 40 % Bceli aieKTposHep-
T'MH B HaIINX KBapTHpax. JJoOUThCs CHIDKEHHs pacxoa 10 25 % anekTpudecTBa MOKHO, €CIH Clie-
J0BaTh HECKOJIBKUM IPOCTHIM ITPUHIIUIIAM:

— PEryJSIpHO pa3MOPaKMBATh XOJIOJWIBHUK BO M30exkaHUe 00pa3oBaHUs B MOPO3WIBHOM Ka-
Mepe Jibaa TomuHo 6osee 5-10 mwm;

— yCTaHaBJIMBATh 3TU MPUOOPHI HA 3HAYUTEIILHOM PACCTOSIHUM OT HarpeBaTeIbHbIX 3JIEMEHTOB
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U B MECTax, He MOJBEPraroInNXcsi BO3ACHCTBUIO MPSMBIX COJIHEUHBIX JTy4eil;

— o0ecreunBaTh BOKPYT XOJIOAWIBHAKA CBOOOIHOE TIPOCTPAHCTBA HE MeHee 1-2 cwM;

— KJIacTh B XOJIOJMIBHUK U MOPO3HIIBHUK TOJIBKO XOJIOJHBIE TIPOAYKTHI;

— oOpaiarh BHUMaHHME HA IUIOTHOCTh NMPHUMBIKAHUS JIBEPEHl K KOpIyCy ATHX MPUOOPOB; -
JepxKaTh IBepIy NpruOOPOB OTKPHITONW KaK MOXHO MEHBIIIE;

— yIansTh He pexxe 1 pasa B roJ mpliib ¢ 00OpaTHOW CTOPOHBI MPUOOPOB; -OTKIKOYATH XOJIO-
JTUIBHUK OT 3JIEKTPOCETH, €CIIU CEMbSI YE3KaeT U3 KBAPTUPhI HA HECKOJIBKO JHEH.

7. Vcnonb30BaHME Ta30BbIX IJIUT SBJSIETCS € TOYKU 3PEHHUS 3KOJOTUU JIYYLIUM BapUAHTOM,
4YeM MPUTOTOBJICHHUE IMUILU Ha 3JeKTporuTax. Ho ecnu B KBapTUpe YCTaHOBJIEHA 3JIEKTPOILIUTA, TO
SKOHOMMH JIEKTPOIHEPI MU MOKHO JOCTUTHYTH 3a CUET:

— oA00pa KacCTPIOJIM WJIM CKOBOPOJBI C HUACATBHON TJIOCKOW BHEIIHEW MOBEPXHOCTHIO, AHa-
METp /IHa KOTOPBIX JTOJDKEH OBITh OOJIbIIE MPUMEPHO Ha 3 CM JMAMeTpa HarpeBaTeIbHON MOBEPX-
HOCTH TIIUTBHI;

— BBIKJIKOUEHHS] AJIEKTPOIUIUTHI HA HECKOJIbKO MUHYT PaHblle OKOHYAHUS BapKU WIH KapEHbs
MIPOJIyKTOB;

— UCITIOJI30BAHUS MTOCY/IbI C KPBIIIKOH;

— 100aBJIeHHE ONITUMAIBLHOTO KOJIMYECTBA BOJIBI.

8. YcraHOBIIEHHE aBTOMAaTHYECKUX BBIKIIOUYATENCH B MecTaX, rie TpeOyeTcs OCBEIICHHE B
HEOOJIBIION MPOMEXYTOK BPEMEHH, HallpUMep, Ha JIECTHUYHBIX IJIOLIAJKaX MHOTOKBapTHPHOIO
JI0Ma, TP BXOJI€ BO JIBOP OT/EIBHO CTOSILEr0 OJTHOKBAPTUPHOTO JIOMa.

9. Ilpu mokymke IEKTPOOBITOBBIX IPHOOPOB B TIEPBYIO OYepeb HEOOXOJMMO UHTEPECOBATh-
Csl HE TOJIKO IIEHOW, HO M SHEeprocOeperarwiuMu napameTpaMu, 1 JUIllb COMIOCTaBUB UEHY C JKC-
IUTyaTallMOHHBIMHU PacxXo/iaMu, CJIeyeT IPUHUMATh PEIICHUE O BO3MOXKHOCTU MPUOOPETEHUS HYX-
HOTO 3JIEKTPOOBITOBOTO TOBapa.

Ba)xHbIM MOMEHTOM B 9KOHOMUU menJia, SIBISETCS HaJle)KHOE YTEIJIEHUEe OKOH, JIBepeil, Oa-
KOHOB U JIpYr'MX 3JIEMEHTOB KBAapTHUp, 10oMOB. Hanboiiee npoctoil u ObICTpBIN CIOCOO- 3TO CBEPHY-
ThI€ U3 ra3eT TpyOKH BKJIAIbIBAIOTCS B 3a30Pbl MEXKAY CTBOPKAMH OKHA M OTKOCAMH OKOHHOTO IPO-
emMa. DTOT cnoco0 MPUMEHUM TOJBKO K COBPEMEHHBIM CBMHYMBAIOIIMMCS pamMaM U 3PQPEeKTUBEH B
CHJIbHBIE MOPO3bl, HO IIPU YCJIOBUH, YTO LIEJIM B OKHAX HEBEIHUKH.

Heo6xonumo 3aBemmBaTh OKHA U OaTKOHHBIE JIBEPH TOJICTHIMH 3aHABECKaMH, HO TakK, YTOOBI
OHM HE 3aKpbIBAIM PAagUaTOPbl U HE MPEMATCTBOBAIM LUPKYISIHUU TEIIa, JOMOJHUTEIbHO yKpe-
[UTh MPO3PAYHYIO MOJUITUICHOBYIO [UICHKY Ha OKHAX (TPOMHOC OCTEKJICHHUE); 3aKPhITh 0OJice YeM
HaIOJIOBUHY BEHTWISILIMOHHBIE OTBEPCTUS B TyalleTe, BaHHE, HAa KyXHE, a TaKKe JAbIMOXObI TUIOT-
HOM OyMaroi ujm KapTOHOM.

MHoro Teruia 0ecrojie3HO TEPSETCs OT PaAuaToOpOB YEPe3 CTEHBI U OTKPbIBAEMbIE MHOT/A OK-
Ha. YMEHBIIUTh ATH MOTEPU MOKHO YCTAHOBKOHM OTpa’karollero 3KpaHa M3 OnecTsiedl IUIEHKH,
ATIOMUHHEBON (OJIBIY UM OLIMHKOBAHHOM ECTH, HaKJIEEHHOM Ha (aHepy, KapTOH WM JAPEBECHO-
BOJIOKHHUCTYIO IUIUTY 3a PajuaToOpoM MOJ MOJAOKOHHUKOM. Jlydimum crnocoGoM peryaupoBaHUs
TEeMIIepaTypbl B KBapTUpPE SIBJISETCS YCTAHOBKA KPAaHOB U TEPMOPETYISTOPOB HA pajuaTopax, KOTo-
pBI€ HE CIEAYeT 3aropakxuBaTh MeOEbI0 BO N30€KaHUE 3aTPYIHEHUS LIUPKYJIISIUU TEMIOr0 BO31Y-
Xa B KOMHATE.

HaznexHblil crioco® 3aluThl OKOH OT BTOP>KEHUS X0JI0/1a B KBAPTUPHI - UCIIOJIb30BAHNE MACThI
13 MeJa U My4YHOro kies. [IpurotoBiieHHy0 MacTy U3 3TUX KOMIOHEHTOB B cooTHolneHun 1:1 3a-
MIOJIHAIOT 3a30phl 110 BCEMY NMEpUMETPY OKHA. Eciu B JoMe yCTaHOBIIEHBI paMbl CTaporo oopasia,
TO TAKOW K€ MEJIOBOW MAacTOi, TOJBKO ¢ MEHbIIMM cojepkanueM kies (3:1 wim 4:1) 3anonHsoT
IETH MEXIY OKOHHOW KOPOOKOW M CTBOpKamH. J[Jisi 5TOTO BCE CTBOPKH OTKPBIBAIOT, HAHOCST TIO
MepUMETPY OKOHHOM KOPOOKHU MacTy M 3aT€M CTBOPKH 3aKpbIBAIOT. M3IUIIKY MacThl, BbJaBIMBae-
Mble Yepe3 ILeH, cpa3y ke yaaistorcs. [Ipu oTKpbITUH OKOHHBIX paM BECHOM, BhICOXIIAs 3aMa3Ka
oTJyieTaeT 0e3 OCTaTKOB C MEPEIIETOB.

[lenu Mexay BXOAHBIMU JIBEPSMHU M KOCSIKOM MOKHO YIUIOTHUThH C IOMOUIBIO aliT€YHOU pe-
3MHOBOM TpYOKH, MpuOHBas ee K KocsiKaM MEJIKHUMU I'Bo3AukamMu. Eciu mens Benuka, ojHa MpH-
KpeIusieTcs K KocsikaMm, a pyrasi — K JIBepH.
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BaJ'[KOHHYIO ABCPb MOKHO YTCIUIUTH C MOMOIIBIO IMTPOCTEraHHOT'O BATHOT'O KOBPHKa U3 JCKO-
paTUBHOM TkaHU. PazMepbl ee BBHIOMpAIOT TaKUMH, YTOOBI MEPEKPHITh HUKHUE U OOKOBBIE ILETH
nsepu. KoBpuk kpenurcss Ha HEOOJBIIUX KPrOuKaX, BOUTHIX B JABEPb U B IPABYIO U JIEBYIO YacTU
IBEpPHOM KOPOOKH. UTOOBI BRIUTH Ha OAJIKOH, IOCTATOYHO CHSITH METEIIBKU C HECKOJIBKUX KPIOUKOB.

3almuTy OT X0J0Jla B CEJNbCKUX J0Max M Ha Jayax MOKHO OOecleuyuTh IyTeM YCTpPOUCTBa,
Jy4llle OCEHbIO, 3aBAJIMHKU U3 CYXOW COJIOMBI U JIMCTBBI. 3UMOM €€ MOXKHO cJiesiaTh U3 cHera. Tex-
HOJIOTHSI YCTPOMCTBA €€ B 3TOM CiIy4ae MPOCTa: MOJUITHICHOBYIO TUIEHKY WJIM HENPUTOJHBIA IS
KpOBJIM pyOepou pacCTUIIAIOT IO MEPUMETPY AOMa TaK, YTOOBI MOJIOBUHA UCIOJIb3yeMOr0 Mare-
pHana okasajach IPUXKATOM K (yHAAMEHTY JOMa WIM CTEHE, a MOJIOBHHA JIeXkaJla Ha OTMOCTKaX.
Hanee 3acbinaercst cHeroMm. M3onupyromas Toiab Wik pyoepoua NpeJoXpaHsioT CTeHbl U (yHaa-
MEHT OT ChIPOCTH, a CHET cOeperaer Teo.

KOHTpOJIbeIe BOIIPOCHI

Packpotime cymv konyenyuu snepeocoepesicenus 8 2opooe.
Ilepeuucnume ocHOBHbIe 3a0auu IHEP2OCOEPEI’CEHUsL 8 2PAOOCHPOUMENLCMEBE.
Kakosa munosas cmpykmypa pacxooa meniogoii suepeuu 30anuem?
Hatime onpedenenue nousmuro «3Hepeemudeckuti NACnopm 30aHUsI».
Kakue mennouzonsyuonnsie cucmemvl, npumeHsemvie 0/ HAPYHCHOU MeNIOU30NAYUU 30a-
Hutt, Bol 3naeme?

6. Kakue cnocobvl mepmousonsayuu panee nOCMpoeHHuIX 30anuii Bvl 3naeme?

7. Onpeodenume nonamue «mepmoutyoa». /{nsa ueco ona npumensemca? M3 kakux mamepuanos
denaemca?

8. Ha rakue epynnvi MONMCHO pazdenunb npumMeHsemvie HolHe OKHA?

9. Ymo u3 cebs npedcmasnsiem cmexkionaxem?

10. Onpeoenume nousimus «RACCUBHBII QOMM U IKOOOM.

11. Ilepeuucnume ocHOBHbIE BO3MOICHOCIU COKPAUWEHUE PACX00A INEKMPOIHEPLUU 8 20POOe.

12. Kakumu cnocobamu ocywecmensemcs ynpagieHue 0cemumenbHoll Hazpy3Kou.

13. Ilepeuucnume npumensiemvie ce200Hs MUnvl 1AMI.U BPUEEOUme uUx XapaKmepucmuxu.

14. Hazosume npeumywjecmea 1iOMUHECYEHMHBIX CEEMUTBHUKOS.

15. Hazosume npeumyujecmea 2aio2eH08bIX 1aMN.

16. Kakue npuopumemmvle Hanpasienus ONMUMUIAYUL CUCTHEMbL MENTOCHADIHCEHUSL 20POO08 8
Pecnybnuxe bBerapyce Bvi 3naeme?

17. B uem 3axnrouaemcs 3a0aua peKOHCMPYKYUU 1 MOOEPHUZAYUL CUCTNEM YEHMPATUZ08AHHO2O
menniocHabicenust 20pooos benapycu?

18. B uem 3axniouaemcsi 3a0aua oeyenmpaiuzayuu meniocHadicenus 20pooos berapycu?

19. B uem 3axnrouaemcs 3a0aua pe2yiuposaniis peicumos menionompeoienis 60 6cex die-
MEHmax cucmem meniocHabHceHusn?

20. B uem 3axnouaromes 0cObeHHOCMU MenI0CHAOIHCEHUS NPOMBIULTEHHBIX 30aHUU?

21. Oxapaxmepu3zytime 603MOICHOCIU NOBbIULEHUSL I PEKMUBHOCMU UCTOL308AHUS IHEPSUL 8
MPAHCNOPMHOM CEKMOPe IKOHOMUKU

22. Ha kakue epynnvi MOMCHO YCIO06HO PA30elumb UCHONIb308AHUE JIIeKMPOIHEPSUU 8 KEAPMIU=
pax?

23. [lepeuucnume mepvi no payumenbHOM) UCNOIb308AHUIO INEKMPOIHEPLUU 8 ObITNY .

24. [lepeuyucnume mepsl nO payumensbHOM)Y UCHOIb30BAHUIO MENIO0BOU IHEPUU 8 DbIM).

agrwNPE
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BJIOK 11
JHEPI'OCBEPEXEHUE U 3KOJIOTI'UA

11.1. Ikogoruveckue npoodJembl, cBsizanHblie ¢ padoroit TIC, I'DC, Tpancnopra

TpanuuuoHHble cIOCOObI BHIPAOOTKH TEIIO- U 3JEKTPOIHEPruu B KOTeNbHbIX U Ha TOC u3
MEPBUYHBIX HCTOYHUKOB YHEPTUH, MCIIOJIb30BaHUE TOTUIMBA B TOITUIMBOTIOTPEOIISIOMINX TEXHOJIOTH-
YECKUX YCTaHOBKAX COIPSHKECHBI C pa3HOCTOPOHHUM JIOKAIBHBIM U TJI00aTbHBIM BO3JICHCTBHEM Ha
OKPYXKAOIIYIO CPENY:

Jlnst obecrievenust padoTel TOC MPHUBICKAIOTCS 3HAYUTEIBHBIC IPUPOIHBIC Pecypehl (TOTUIH-
BO, BOJIa, PEareHThI, CTPOUTEIIbHBIC MaTepHuaibl). Yepe3 TEeXHOJIOrHUecKre (TOIUTMBOCHAOXKECHHUE)
ecTecTBEHHEEe (CTOK PeK, BO3MYIIHBIC TEUCHHs, MO3eMHasi (PUIBTPALIUS) CBSI3U UX BIMSHHUE Tepe-
JaeTCs Ha 3HAYMTENIbHBIC PACCTOSHUS U JIOJDKHO OBITh YUTEHO, JJOKAJIH30BaHO U MAaKCUMAIILHO HEH-
TPaJTN30BAHO.

Pazmepst mmomanok TOC mocruraror 3-4 kM. Ha 3Toi# TeppUTOpHH TIOTHOCTHIO M3MEHSETCS
penbed MECTHOCTH, XapaKTePHCTUKU M PACIpeesIeHue BO3IYIIHBIX TEYCHUH M MOBEPXHOCTHOTO
CTOKa, HapYIIAeTCsi IOYBEHHBIA CIIOM, PACTUTEIBHBIN IMOKPOB, PEXKUM T'PYHTOBBIX BOJA. DTH H3Me-
HEHHsI TaKKe MPOU3BOJCTBEHHBIE IIYMBI M OCBEIICHHOCTh B HOYHOE BpEMsl MPUBOJAAT K Hapylle-
HUIO SKOJIOTHYECKOTO PABHOBECHSI.

Bb1Opoc GONBIIMX Macc TEIUIOTHI M BJard BBI3BIBACT CHMIKEHHE COJIHEYHOU OCBEIICHHOCTH,
00pazoBaHue HU3KOW 00JIAYHOCTH U TYMAHOB, MOPOCAIIUX JO0XK/IEH, HHEs, TOJ0JIeN1a, 00JIeICHEHUS
JOpOT ¥ KOHCTPYKIMi. B Teruioe BpeMs rosia B pe3yibTaTe UCIApEHHsI Kamelb, JOCTUTIINX 3eMIIH,
BO3MOJKHO 3aCOJICHHE TIOYB.

Co3maHne BOJOXPAaHWINIL - OXJIQJAWUTENEH /ISl MOIIHBIX DJIEKTPOCTAHIIUH C MOBEPXHOCTHIO
20-30 km? MPUBOJUT K TEpPEpacpe/IeICHUI0 CTOKA, M3MEHECHHMIO pPEeXUMa TaBOJKOB, Pa3JIMBOB,
BOCTIOJTHEHUS 3aI1aCOB TPYHTOBBIX BOJI, YCIOBHIA pa3BelICHHS PHIOBI.

CrouHbIe BOJBI M JIUBHEBBIE CTOKU C Tepputopuu TOC 3arps3HAIOTCS OTXOAaMHU TEXHOJIOTH-
YECKUX IUKJIOB 3HEPrOyCTAHOBOK (HE(PTENpOayKThI, IUTAKH, OOMBIBOYHBIC BOJIbI). X cOpoc B BO-
JOEMBI MOXET OKa3aThCs THOCIFHBIM JUTSI BOJAHBIX OPraHU3MOB, CHIKAET CIIOCOOHOCTH BOJOEMA K
camoouuineHuto. OTpHUIaTeIbHOE BIHMSHUE HAa IIPUPOIHBIC YCIOBHS OKA3bIBAOT 30JI00TBAJIBI — 3€M-
JISl UCKJTIOYAETCSI U3 CENIbCKOX035HCTBEHHOro 00opoTa. IlblaeHue 30100TBaJIOB MPUBOAUT K TMOETH
pacTeHui.

B TexHONMOTHMYECKMX IMUKIAxX AMeKTpocTaHimii 6onee 95% oxnakaaromieii Bopl HarpeBaeTcs
Ha 9-10°C, B BojIoeMBI cOpachIBacTCs OOJIBIIOE KOJUYECTBO TEIWIOTHI, KOTOPAs HAPYIIIAeT eCTEeCT-
BEHHBIC YCIIOBUS CYIIECTBOBAHMUS YKOJIOTHUECKUX CHCTEM.

l"azombuieBsie BEIOpOCk TOC 3arps3Hsa0T atMochepy YriIeKUCI0TOM, 307101, OKCHIaMH a30-
T4, CEPHUCTOM W CEPHOW KHCJOTOW, YTO BBI3BIBACT KOPPO3MIO COOPYKECHHMH M 00O0pYyHZOBaHUS,
YMEHBIIAET COIHEYHOE 00IydCHHE TEPPUTOPHUH.

Cpeny OCHOBHBIX HaIlpaBJIEHUN OXPAaHbI OKPYKAOIIEH cpelibl OT BpeHOro Bo3aencTBus TOC
CIIeIyeT OTMETUTh IPUMEHEHHE TIPUPOI0COEPETatoINX TEXHOJIOTHI TP reHepauu d3Heprun. K nx
YHUCITy OTHOCSTCS TEXHOJIOTHH, KOTOpPBIE YBEIMUYMBAIOT KOA(P(PHUIMEHT HCHOJIB30BAHUS TOIUIMBA
(T3L BMecto KOC, ADC Bmecto TOC Ha OpraHM4YeCKOM TOIUIMBE) U COOTBETCTBEHHO YMEHBINAIOT
KOJIMYECTBO MPSIMBIX (30J1a, IJIAK) ¥ BTOPHYHBIX (0OOMBIBOYHBIC BObI) 3arpsi3HeHuid. K HIUM oTHO-
CSITCSL pa3iMyHbIe CIIOCOOBI ECTPYKTUBHOW NepepabOTKU TOIUIMB (MOJIyYeHHUE METaHOJa, CHHTE3-
rasa, BOJIOPOJa U T.I.), TIO3BOJISIIOIIME 0OJiee MOJHO MPOU3BECTH BBIJICICHUE MOTCHIUAIBHBIX 3a-
rps3HUTeNe (cepbl) Ha paHHUX CTAAUSAX MCIOJb30BaHMs TorukBa. Crolia )Ke OTHOCHTCS IPUMEHE-
HUE 3aMKHYTBIX TEXHOJIOTHYECKUX IMKIIOB: MOJIHOE UCTIONBb30Banue 30561 TOC, momydeHue u3 JIbl-
MOBBIX T'a30B a30Ta M TEXHUYECKOW CEPHON KHUCIOTHI, YIaBJIWBAHWUE W IOCIEAYIOIIEE CKUTAHHE
He(PTEMACIOMPOAYKTOB U3 OTXOISIINX BOI.

OTH METOJIbI OTHOCSTCS K aKTHBHBIM CITOCOOAM 3aIlIUThI OKPYXKAIOMIEH CPEeIbl.

[TaccuBHBIE CTIOCOOBI TPEIYCMATPUBAIOT IPUMEHEHHE YCTPOICTB, YIIaBIMBAIOIINX 3arps3He-
HUSI Ha KOHEYHBIX CTaIUSAX TEXHOJOTHMYECKOTO Mpoiiecca (30JI0YJ0BUTENIN, OUUCTHBIC COOPYKEHHUSI)
WIH CIIOCOOCTBYIOIMX HMX Pa30aBICHHUIO IO KOHIIEHTPALWH, MEHBIINX MPEIeNTbHO JOMYCTUMBIX
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(BBICOKHE JIBIMOBBIC TPYOBI, IITyMOTIOTJIOTHTEIIH).

I'DC Takxke oTpuLaTelbHO BO3ACUCTBYIOT Ha OKpyxkaromyro cpeny. Ilnotunsr mansix ['OC
benapycu coopykaroTcs B paBHUHHBIX MECTHOCTSIX, IIPU 3TOM 3HAUUTEIbHBIE TUIOIIAIN 3EMIIH 3a-
HUMAaIOT MEJIKOBOJHbIE BOJOXpaHWInIia. Bojga B HUX MHTEHCUBHO IPOrPEBAETCS COJHIIEM, CO3/a-
Bas yCJIOBHS JUIsl pOCTa CHHE-3€JIEHBbIX BOJIOPOCIEH, KOTOpbIe THUIOT, 3apaxkast BOAY U atMocdepy.
DTO OTpULIATEIBHO BIUSET HA CYyJJOXOJICTBO, phIOHOE XO35HUCTBO.

OnHUM U3 OCHOBHBIX MCTOYHHUKOB 3arpsi3HEHHS OKPYXKAIOIIEH Cpelbl TAK)KE SBISICTCS A8MO-
mpancnopm. OH ucnons3yeT 96 % BcexX MPOM3BOAMMBIX HE(PTENPOIYKTOB M BHIOPACHIBACT 3aTEM B
aTMocdepy ThICIYM TOHH OKCHJAa YIJIEBOJ0PO/ia, OKCHIA a30Ta U IPYTUX BpeaHbIX BeulecTB. Kpome
TOTO, 3TH BEIIECTBA BMECTE C BHIOPACHIBAEMBIMU B aTMOC(Epy BPEIHBIMH BEIIECTBAMH ITPOMBIIII-
JICHHBIX MPENNPUATHN U TIPU TOPSHHUU JIPEBECHHBI COAEPIKAT YACTUIBI pa3MepoM MeHee 25,5 Muk-
POH, KOTOpBIE TPOHUKAIOT B JICTKUE W JIPyrUe TKaHHW, BBI3bIBAas BOCHAJICHHWE U (POPMHUPOBAHUE
TPpOMOOB, KOTOPBIE OKa3bIBAIOT KpaitHe HEOIArompusITHOE BO3JICUCTBUE HA PabOTy cep/la, mpoBo-
UPYS Pa3BUTHE CEPJICUHBIX MPUCTYIOB: HH(APKTA U TIOBBIIICHHS TaBICHUS. ABTOMOOHIIB - CaMbIi
KPYIHBINA TEHEPATOp IIyMa ¥ BHOpALIUH.

ABTOMOOWITB, SIBJISIOIIHIACS CHUMBOJIOM COBPEMEHHOM ITUBHIIM3AINH, TPUHEC HE TOJIBKO OJ1aro
JUI JI0JIed, HO 1 HeOIaronpusTHOE BO3/JEUCTBHE Ha OKpyKarollyio cpeny. Ho oHo MoxkeT ObITh
YMEHBIICHO, €CIM HAaYHYT BBIITYCKAaTh aBTOMOOWIIN C MaJIbIM YIIEJIbHBIM PAacX0JIOM TOILIMBA, TAKUM,
HanpuMep, Kak npecTaBiiI KoHIepH «V OlkSwagen» - HOBBIi TPOTOTHIT CAMOTO IKOHOMHUYHOTO aB-
TOMOOHJISI B MHPE, IOTPEOIIAIONIETO JIUII OJIMH JIUTP Tu3enbHOro Toruiea Ha 100 kM myTHh.

Heiae B Mupe skcruryatupyercs okosio 600 MitH. aBTOMOOHIIEH, KOTOPBIE €XKET0IHO MOTpeo-
JSIOT CBBIIIE 1 MuIpA. T MOTOPHBIX TOILUIMB, B ToM 4rciie 6osiee 600 MITH. T aBTOMOOMIILHBIX OCH3U-
HoB. K 2010 rosy mporHosupyercs yBenuueHue qncia aproMoomieii 1o 800 miH. - 1 mipxa’. Dko-
JIoTMYecKas Harpy3ka Ha OKpPY)KaloLYIO Cpelly M 4eloBeKa OT TaKOro KOJINYeCTBa aBTOMOOMIIEH
OKa)kKeTcs OY€Hb OLIyTUMOM. M mo3ToMy BO MHOTHX CcTpaHax BeAeTcs OoJjibpliasi paboTa HE TOJIbKO
HaJ| CHIDKeHHeM pacxoja torumrBa Ha 100 kM mpoOera, HO | 110 MCIOJIb30BAHUIO JIJISI aBTOMOOHIICH
BMecTO OEH3MHA B KauecCTBE TOIUIMBA aJbTEPHATMBHBIX UCTOYHUKOB PHEPTUH, B TOM YHCIIE Ta3a U
SHEpPrUM COJHIIA.

BMmecre ¢ pazpabarbiBaeMbIMM B MUPE MEpaMH 110 3aMEHE JKHUJKOTO TOIUIMBA U3 HedTenpo-
IYKTOB, UCIIOJIB3yEMOTO HBIHE B aBTOMOOWIISIX, HA abTEPHATUBHBIC BIJIBI TOIUIMBA U3 PACTUTEIh-
HOTO CBHIPBSI, CHI)KEHHUIO YIeTBbHBIX HOpM pacxoza Torumiea Ha 100 km mpobera, BO MHOTHX CTpaHax
npoBoaAUTCS O0JIbIIasi padoTa Mo MepeBoy aBTOMOOMIICH Ha ra3 B Ka4eCTBE MOTOPHOTO ToTuMBa. 1
€CJIM BJIaBaThCSl B UCTOPHIO BOIPOCA, TO NEPBbIM B MUpE JIBUraTellb BHYTPEHHETO CropaHus pado-
tan Ha raze. C nuzo0OpereHueM OEH3MHA OH BBITECHUII a3 Ha MOJTOPhI COTHH JieT. Ho uenoBedecTBO
3a 3TO BpeMs IPUIILIO K MBICIIU O MAaryOHOCTH JJIsl ce0sl TEXHOJIOTHH CKUTaHUS MOTOPHOTO TOTIMBA
13 He(TEeNnpoayKTOB U MPEBpAIICHUS €r0 B Ia3, B pe3y/lbTaTe Yero MpoOUCXOAUT KOJIOCCAIBHOE 3a-
IpA3HEHUE OKPYXKAIOIIEe cpesbl, U Hayajlo BO3BpAILlaThCs K MCIOJIb30BAHUIO ra3a B KAYECTBE MO-
TOpHOTO ToIuMBa. B HacTosiiee BpeMs B MUpe Ha MeTaHe paboTaer nopsiika 1 MaH. aBToMoOueH,
YHCII0 KOTOPBIX CTPEMHUTEIHHO PacTeT U B CKOPOM BpeMEHH 00emaeT JOCTUrHyTh 6,5 M. B ropo-
nax CIIA, Kanazap! u 3ananHoit EBpornbl IaHUPYIOT B CaMble CKaThle CPOKH MOJTHOCTHIO IepeBec-
TH MYHHIUIAIBHBIA TpaHCTIOPT Ha Ta3. 36 pernoHoB Poccum 3akimroumim JA0TOBOPHI € «[ a3mpo-
MOM», B KOTOPBIX IPEIYCMOTPEH CIIELUaIbHBIN IMyHKT O MEePEeBOJie aBTOTPAHCIIOPTA HAa Ia30MOTOP-
HOE TOIUIMBO. AKTUBHO pabOTaroT B 3TOM HampaBieHuu u crpanbl Aszun: FOxnas Kopes, Kuraii,
ITakucran, Uagus.

B Benapycu B HacTosiiee BpeMsi HACYHTHIBAETCS He 0osiee 6 ThIC. Ta3000JIOHHBIX aBTOMOOH-
Jei, uTo cocraisier HemHoruM Oostee 0,2 % ot ux o6miero komuectna (2800 TrIC.), XOTS MOCTaB-
KU ra3a cTaOuibHBI U LIeHbI OoJiee ocTOsIHHBL. [lpu 3TOM ciiegyeTr 3ameTuTh, yto 1 1 OeH3MHaA 1o
CBOE€H TEMIOTBOPHON CIIOCOOHOCTH MPAKTUYECKU paBeH 1 m” raza. ITo JaHHBIM NHctutyTa 3HEpre-
TUYECKUX uccienoBanuii Poccuiickoii akanemun Hayk kK 2010 r. crommocts 1 T TpaauImOHHOTO
ToruBa Oyzer B 2-3 pa3a Bbinie 1 ThIC. M IPHPOJTHOTO Ta3a.

BMmecte ¢ Tem 3arpys3ka 24 aBTO3aIlpaBOYHBIX KOMITIPECCOPHBIX CTAHIUI, PACIIONIOKEHHBIX B
17 ropoaax Ha OCHOBHBIX TPAHCIOPTHHIX HAINIPABIICHUSIX PECITyOJIMKH, He npeBbimaet 25 %. [Ipu-
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YHH 3TOMY HECKOJIBKO: OTCYTCTBHE y MPEANPHUATHN JIEHEeT Ha TepeoOopyI0BaHNE TPAHCIIOPTA, He-
MOHWMaHHUE OTACITHHBIMU PYKOBOIHUTEISIMUA MMPEUMYIIECTB Ta30MOTOPHOTO TOIUTMBA M Jp. A Bellb
MaTepHalIbHBIC 3aTPaThl Ha TOIUIMBO TP KCIUTyaTallid aBTOMOOWIIS Ha OCH3MHE COCTABIIIOT 25-
30 % oT cebecTOMMOCTH TIEPEBO30K, a C MCIOJIB30BAHNEM KOMIIPUMHUPOBAHHOTO TIPUPOIHOTO Ta3a-
He 6ozee 10-15 %.

Kpome sxoHOMHUYECKOH BBITOJbI, paboTa aBTOMOOMIIEH Ha KOMIPUMHUPOBAHHOM MPUPOTHOM
rasze CoKpaiaer BeIOpoc Hanbosee BpeIHbIX KOMIOHEHTOB B 1,5-5 pa3 no cpaBHeHUIO ¢ OEH3MHOM
u B 10 pa3 no cpaBHEHHIO C AU3EIBbHBIM TOIUIMBOM. HO TpaHCHOPTHBIE OpraHu3aliii He 3aUHTEpe-
COBaHBI B MCIIOJIB30BaHUH 0OJIee JICIIEBOTO TOIUIMBA, MMOCKOJIBKY 3aTpaThl HA HEro BXOJMST B cede-
CTOMMOCTh TPAHCIIOPTHBIX YCIYT, KOTOPBIE 3aTeM B BUE TapHuda JokKaTcsia B ce0ECTOMMOCTH MpO-
OYKIWU 3aKa34iKa TPAHCIIOPTa, U B KOHEYHOM HTOTE, B PO3HUYHYIO IIEHY, 110 KOTOPO# OTITyCKaeTCst
TPOIYKIIHS TIOTPEOUTEISIM.

[lepeobopynoBanue serkoBoro tpancmopra tuma ['A3-3110 okymaercst dyepe3 30 ThIC. KM
npobera, rpysoBoro, kak ['A3-3307 u 'A3-3302 - uepe3 21,6 teic. kM, a ansa 3UJI-138A eme
MmeHbIne. [Ipu ycnoBum, 9To B cpeHeM 3a paboUHii IeHh aBTOMOOWIIb TPE0JIOICBACT PACCTOSIHAC B
100 kM, ycTaHOBKA Ha HETO, Ka3ajoch ObI, IOPOTOCTOSIIEH anmapaTypbl MOJHOCTHIO OKYIIAeTCs ye-
pe3 ToJ1 ISt JIETKOBBIX @aBTOMOOWIIEH 1 yepe3 6-6,5 MecsteB - 115 Tpy30BBIX.

Ccplika OTIETBHBIX. PYKOBOAUTENCH Ha YTSKEIIEHHE aBTOMOOWIIS MOCTIe IMepeoOopyI0BaHHS
€ro Ha ra30MOTOPHOE TOILIUBO SIBJISIETCSI HECOCTOSITENHHOU, TIOCKOJIBKY KOA((UIIMEHT HCIIOb30-
BaHUs IPy3000beMHOCTH aBTOTpaHcnopra coctasisier 0,5-0,6.

B Bemapycu pa3paboTana KOMIUIEKCHas TPOTpaMMa HCIIOJIb30BaHMS T'a3a B KAUYECTBE allbTep-
HAaTHBHOTO MOTOPHOTO TOTUIMBA JIJIsl aBTOTPAHCIIOPTHON TEXHHUKH.

MupOBO#i OMBIT MMOKA3bIBAET, YTO HAMOOJIEEe MPHUEMIIEMBIM U PEAbHO OUIYTHMBIM IIaroM K
YMEHBIIEHUIO BPEAHBIX BEIOPOCOB B aTMOC(EpPY OT aBTOMOOUIIEH MOKET CTaTh INI00aIbHBIN Tepe-
X0/ aBTOMOOMJIPHON TEXHWKH Ha MPHPOTHBIN ra3. OH AKOJIOTHYEH, JemeB, 0e30maceH B IKCIUTya-
TaIH.

K nHacrosimemy BpeMeHH BO MHOTHX CTpaHax MPOW3BOAMTEISIMHA aBTOMOOWMIICH MPOBOMSATCS
WCTIBITAHHSI PA3IIMYHBIX THITOB JIEKTpoMoOmIiei ¢ 3amacom xoaa 60-100 kM 1 MakCHMaIbHON CKO-
poctbio 10 80 kM/4. Benymiue B mupe aBromoomsiectpoutenbibie kommnanuu CLIA, Sinonuu u apy-
T'HX CTPaH MPOBOJAAT UCTIBITAHUS WIIA PaOOTAIOT HaJl CO3MAHMEM DIIEKTPOMOOMIIEH CO CKOPOCTHIO 10
120-140 km/4 u npoberom He MeHee 225 kM. TAroBbIM 3JIEKTPOIBUTATEIIEM TAKOTO COTHIIEMOOHIIS
SIBISIETCSL Oarapesi aKKyMYyJIITOPOB, 3apsDKaeMbIX Ha IelIO-CTaHIUAX (reino3anpaBOYHbIX CTAHIIU-
SX).

B mocneaaue rop1 Bee O60sblee pacipoCTpaHEHUE B MUPE TOTYYal0T SIEKTPOBEIIOCUTICABI U
AIIEKTPOMOTIEIBI TIO]] OOIIIUM Ha3BAHUEM <JIETKHE TPAHCIIOPTHBIE CPEICTBAY, UCIIOIB3YIOIINE TAKKe
COJTHEUHYIO HEPTHUIO B BUE aKKYMYJIATOPHBIX OaTapei MM COTHEYHBIX TTaHEICH.

W3 Bcex 3arps3Hstoninx BemecTB B Pecryonuke bemapyces 70 % mpuxoamTcs Ha Tak Has3bl-
BaeMble TpaHcrpaHunyHble niepeHockl 1 30 % - Ha COOCTBEHHBIE, U3 KOTOPBIX JIbBUHYIO JIOJIIO CO-
CTaBIISIIOT TIEPEIBIKHBIC HCTOYHUKH 3arpsi3HEHUS, B OCHOBHOM aBTOMOOWMJIH, YMCIIO KOTOPBIX B Ha-
cTosIIIee BpeMs cocTaBisieT 2,6 MitH. enuHuIl. OcoOeHHO OOJIBIIOE KOJIUYSCTBO BHIOPOCOB B aTMO-
cdepy oT aBTOMOOHJIICH MPOUCXOUT B MOMEHT HEYCTONYMBOM paboThl qBHUratesie (Bo BpeMs TOp-
MOYKCHUS M Havasa JBIKCHHS).

OCHOBHBIM HEHTpAM3aTOPOM ITHUX BPEIHBIX BHIOPOCOB B aTMOC(epy SBISIFOTCS Jieca, 3aHH-
matommme 35 % Tepputopun Pecryonuku Benapyce, u 6010Ta, KoTOpsie B 7 pa3 appeKTuBHEE, YeM
Jiec, MOTJIOMIA0T YIJIEKUCIIBIN Ta3. B ropoiax OCHOBHBIM OUMCTHTEIEM BO3/yXa SBIISIOTCS TOTOJH-
HBIC HACAKJICHHS. OJIMH TOTIOJbh OYMIAET BO3AYX TaK, KaK JIENArOT 3T0 4 COCHBI WM 7 enel, niu 3
murbl. J{7s moaiepKaHusi HOpMaIbHOM AKOJIOTHYECKOW 0OCTAaHOBKH B TOPO/IaX HEOOXOAMMO UMETh
Ha KaXKJI0T0 JKUTENs 16 M? 3e/IeHBIX HACAKICHHH OBIIEro MOIb30BAHMS - TAPKOB, CKBEPOB, OYIIbBA-
POB, JiecomapkoB. B HEKOTOpBIX ropoaax, Hanmpumep B ButeOcke, 3TOT mokaszarenb cocrasisier 12
M.

CymectByet npobiema u aguayuonnoit >xonorud. CaMosieT Bo3IeHCTBYET Ha aTMocdepy He
TOJIEKO MEXaHUYECKH, HAIPaBJIsisi HOTOK UMITYJIbCa BO3/IyXa BHU3 Ha 3€MIIIO, HO M SHEPTETHUYECKH,
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¢buznyecku, XMuMHUYECKU U onTuyecku. [Ipu cxxuranuum Tomnausa B aTMoc(epy BbLAETISETCS TEII0Bas
JHEPrusl, a BMECTE C Hel 00pa3yercst OOJIbIIOE KOJHUUSCTBO OKCUIOB U KUCIIOT (230Ta, Cephl, yrie-
poja, xjiopa), MPOMCXOAUT KOHJCHCAIMS BOJSHOTO Mapa B CTPYWHO-BUXPEBOM Clie/e, JIETKO Ha-
OmromaemMbIM ¢ 3eMiu B Bujie Oenbix nuieiidoB. [loMuMo nmepeuncieHHbIX CYIIeCTBYET U mpoodiieMa
3BYKOBOTI'O yJapa.

CoBpeMeHHbIE TEXHOJIOTUU OKa3bIBalOT HETaTUBHOE BO3JIEHCTBHE Ha 370poBbe Jrojel. Co-
TJIACHO JIOKJIAy TPYIIIBI SKCIIEPTOB, OMyOIMKoBaHHBIX B 1997 1., Bo3€licTBHE IPOAYKTOB CXKUTA-
HUS TOJBKO TBepAoro Torummea B mepuos 10 2020 r. MokeT o0epHyThes exeroaHoi cmeprhio 700
ThIC. yenoBek. Cokpamienne xe BeiopocoB Ha 10-15 % cnacno Obl )xu3Hb 8 MitH. denoBek. M3 cka-
3aHHOTO CJIeyeT BBIBOJI. 0OecreunBas MOBBIILIEHUE )KU3HEHHOTO YPOBHS HACEIEHHUS], B KaXKJOM TI'0-
CyIapcTBe HEOOXOAUMO CTPEMUTHCS K pa3paboTKe TaKuX MPEAMETOB MOTPEOJICHUS U TEXHOJIOTUM
UX IPOU3BOJCTBA, KOTOPbIE MOTPeOIsuI Obl MEHbIIEe KOJMYECTBO PHEPIruM, oOecreunBas napa-
METpBI HX, BbIIIE NaPAMETPOB CBOMX MPEIIECTBYIOIINX aHAJIOTOB, U TEM CaMbIM YMEHbIIAsl Bpea-
HOE BO3/IEUCTBHE HA OKPYXKAIOUIYIO Cpeay.

11.2: Cnennduyeckue 3K0J0OrHYecKue NPooJieMbl si1ePHOii IJHEPreTUKH

JlemeBu3Ha S/IEPHOTO TOIUIMBA B CPABHEHUU C OOBIYHBIM U HeoObluaiiHas mpocroTa (husmnye-
CKUX U TEXHUYECKUX MPHUHIIUIIOB PEAKTOPOB JEJICHMS IMO3BOJSUIM PACCUUTHIBATh HA 3KOHOMUYE-
ckyto Beirogy ADC, a oHbIT peakTopa BOEHHOro HazHaueHus u nepBbix ADC ykazan Ha ux 6e30-
MACHOCTb, JIOCTUTAEMYIO JIOCTATOYHO MPOCTHIMH HH)KEHEPHBIMU MEPaMU M BBICOKOW KBaJM(UKa-
HEN TIepcoHana.

OpnHako 3Ta yBEepeHHOCTh ObLIa TOKoJeOneHa 6onpmumu aBapusimu Ha ADC B 70-e u 80-¢
rojpl 1 0cobeHHo YepHoObUIbCKON ADC, 4TO MOTUYEPKHYIIO BEPOSTHYIO MIPUPOIY TTPoOIeMbl 6e30-
nacHocTU. [IoATOMy HEKOTOpBIE CTPaHBL MJIM OTKA3aJUCh OT AaTOMHOM SHEPruu, Wik OOBSBUIN MO-
paropuii Ha cTpouTeabcTBO HOBBIX ADC (ABcrpus, Janus, WUpnanaus, Ucnanus, Uramus, [lse-
uust). [Tepectranu ctpouts ADC CUHIA, Kanaga, Aurnus, ['epmanus.

[Tocne YepnoObutst Poccust Toxke 3aMOpo3uiia pealTn3ainio TPaKTUIECKA BCEX CBOUX «aTOM-
Heix» npoektoB. Ho B 2000 r. neiictByromue ADC' Poccuiickoit @enepannu Beipadoramm 130,7
MIIpA. KBT ® 9 35IeKTpO’HEPTUr — 3HAYUTENBHO O0JIbIne, ¥eM B OiaromorygHoM 1990 r. Temm pocra
BBIpabOTKH 37ekTpodHeprun Ha ADC B 3 pasa Bblllie, 4eM Ha TETJIOBBIX CTAHIIHX.

BoiaepxaB «aToMHYyI0 nay3y», B Poccuu pemieHo n1oeTpouts nociaeanuil s3Heprooiok Ha Ka-
muHUHCKOM ADC, pacKOHCEpBHpPOBATh HE3aKOHUCHHOE CcTpouTenbcTBO Beex 10 ADC, Hawaroe B
roJibl COBETCKOU BiacTu, B Onmumxkaiiiiee BpeMst 3T 0OBEKThI JOKHBI ObITh BBEACHBI B DKCILTyaTa-
uuto. 1 ponp aToMHOM SHEPreTHKH B 3TOW cTpaHe OyneT BO3pacTaTh, UYTO MOATBEPXKJIEHO Ha 3ace-
naann Cosera MunuctpoB Poccuiickoii denepammu, npomeamem B cepeauae mas 2001 r. K 2020
I. €€ J0JIsl COCTaBUT TPETh OOILIEro MPOU3BOJICTBA.

[IpunsTHIE MEPBI IO COBEPIICHCTBOBAHMIO KOHCTPYKIMH U 3kciyatanun ADC mo3BOJIMIN
CHU3UTbH BEPOSITHOCTD TSKEJBIX aBapuil M MPOA0IIKATh IKCIUTyaTaluio U crpouteibectBo ADC Tpa-
JMIIMOHHBIX TUTIOB. PeanpHo oOmias MontHocTs Becex ADC B mupe nocrasisser 352 I'Br.

B Hactosiee Bpemsi crpoutenbctBo ADC mpoaospKaroT TomuBoAedUuUTHBIE SnoHus u
Oxnast Kopest, a Taxoke MHOTHE pazBuBaromuecs crpanbl. K konmy 2010 r. B SImoHnun nianupyer-
cs1 moctpouth OT 16 no 25 ADC. B Hacrosiiee BpeMsi cyMMapHas 3JIEKTpHIecKasi MOIITHOCTh BCEX
sHeprod6aokoB ADC Snonun cocrasiseT okosio 45 000 MBr. [IpomoimkaioT paHee HadaToe CTPOH-
TEJIbCTBO M YCTAaHOBKY HOBBIX peakTopoB B Aprentune, bpaswiuu, Yexun, Ykpaune, Hpane, Crno-
BaKHU.

Bo ®pannuu nepBwiit siIEepHBIN peakTop ObuT coopykeH B 1958 romy, a B HacTosimee Bpems
IKCIUTYyaTUpyeTcs 58 saepHbIX dHEProOJOKOB, CyMMapHass MOIIHOCTh KOTOPBIX jJocturia 63 I'Br.
Ha mux mpomsBoautcst 76 % Bceli BeipabaThiBaeMoit Bo DpaHIK IeKTposHeprun. Bee saepHbie
peaKTOphl UMEIOT 3aIUIAHMPOBAHHBIN CPOK ciyO0bl Ha MeHee 40 yer. ATomMHas sHepreTuka dpan-
mun  obecrieumsia ctpane okojo 100 000 paGoumx MecT, a MpPU TPOBEICHUU IUIAHOBO-
npenynpeautenbHbix pador Ha ADC mpusiekatorces eme npuMepro 100 000 crmenmanucToB u3
JIPYTUX OTpacIiei.
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Bcero B mupe o cocrosiauto Ha | ssaBapst 2001 rona skcruryaTupoBanoch 436 siiepHBIX 3HEP-
roomokoB Ha 247 ADC, xotopsie BbipabareiBamu 17 % snektposHeprun B mupe. B HEKOTOPHIX
ctpaHax ADC COCTaBJIsIIOT OCHOBY HAllMOHAIbHON SHEPreTUKU. DTO 00YCIOBIMBAET TOT (aKT, YTO
sepHas PHEPTeTHKA 00J1a/1aeT TEXHUYECKIUM U TOIUTMBHO-PECYPCHBIM ITOTSHIIMAIIOM JIJISi BHECCHHS
3HAYUTEIBHOTO BKJIAJia B OTPAaHWYCHHE BBIOPOCOB, 3arpsi3HAIONIMX aTMocdepy, Tpu BBHIPAOOTKE
AJIEKTPOIHEPTUH U SHEProoOecIeyeHUH MPOU3BOJICTBA U ObITA JIIOJEH.

B mpomecce padotst ADC oOpasyrorces orcuoxue, 2azo00paznvie, a’apo3ovhble Hemeepoble
paouoakmuguvle omxoovl. llpucyrcTBre B ATHX OTXOAAX JOJT0KHUBYIIMX HM30TONOB IPOJOJIKHU-
TEJBHOE BPEMs COXPAaHSET WX aKTUBHOCTh Ha JIOCTATOYHO BBICOKOM ypoBHe. [Ipm skcrmyaTanuu
ADC ocyiiecTBISCTCS TIIATEIBHBIA KOHTPOJIb 32 00pa30BaHUEM PAJHMOAKTUBHBIX OTX0/IOB, a MEPe/
MOCTYIUIEHHEM HMX BO BHEUIHIOIO CpEeAy YCTaHAaBJIMBAECTCSI MHOTOOAaphepHas cuctemMa (uiIbTPOB U
3aIIUTHBIX YCTPOUCTB.

TBepabIMU OTXOAMU SBISIOTCS JETANH 3arPsS3HEHHOTO PaJMOAKTHBHBIMH BEIIECTBAMH JIe-
MOHTHPOBAHHOTO 000pYyAOBaHUsI, OTPaOOTaHHbIE (PUIBTPHI AJII OUUCTKH BO3/1yXa, COPOCHTHI, CIIell-
oJIek1a, Mycop. VX 3aXOpoHEHHE OCYIIECTBIISIETCS B CIIENUMATBHBIX TpaHiesx. O0beM UX MOXKET
OBITh YMEHBIIICH TIPECCOBAHUEM WIJIH CKUTAHUEM IPH COOTBETCTBYIOIIEH OYMCTKE MPOIYKTOB CIrO-
paHus.

PannoaktuBHbie Boabl ADC nepepabaThIBatOTCs ¢ MOMOIIIBIO CIIEIBOIO0YMCTOK. X mpuHITUTT
paboTHl — UCITApEHUE BOJIbI, OCAXKICHNUE TBEPI0H (ha3bl 1 MOHHBIM 0OMeH. OOpa3yroniuecs KOHIEH-
TPAThl U PACTBOPHI PEareHTOB HAIIPABIISIOTCS B XPAHMIIUINE KUIKUX OTXOIOB.

["a30BbIe U a3P0O30JIBHBIC OTXO/IBI MOIBEPTAIOTCS OYMCTKE Ha MHOTOCTYICHUYATHIX (DHIIBTPaX,
BBIJICP)KKE B OUMCTHBIX YCTPOMCTBAX U BBIOPACHIBAIOTCS B aTMOCdepy uepe3 Bbicokue Tpyos! (100—
150m). Bo3morkHa Takke copOIHsi paJiMOaKTHBHBIX Ta30BbIX COCTABJISIIONIMX aKTHBUPOBAHHBIM yT-
JeM.

s ADC OCHOBHBIM (PaKTOPOM paAMALMOHHON OTIACHOCTH SIBJISIETCSI BHELIHEE MOHU3ZHPYIO-
miee uanydenne. C TOUKM 3peHust paaualimoHHOTO 3arpsi3sHeHUs oKpyxKatomen cpenst ADC — Gosee
YHCTBIC 110 CPABHEHUIO C YrOJBHBIMHU DIIEKTPOCTAHIIUSMH. B yIJIE COAEPIKATCS €CTECTBEHHBIE pPa-
JMOAKTUBHBIE AJIEMEHTHI — pajuid, TOPHUil, ypaH, MOJOHUN U JIp., KOTOpbIE BMECTE C 30JI01 BbIOpa-
ceiBatoTcs B atMmocdepy (mputeyronbras TOC momrHocetsio 1200 MBT, motpe6iss 3,4 MIIH T yriist B
roj, BeiOpackiBaeT B arMocepy exerogro 130 Teic. T 30ibl). Mx aktuBHOCTH cocramiser 100
MO3p/ron, mis ADC aHaIOrMYHONM MOIIHOCTH BEIWYHMHA PAJUOAKTHBHBIX BbIOpocoB — 0,5-1
MO3p/ro.

OCHOBHOI PUHIIATI TTPH TIEPEPaOOTKE U 3aXOPOHEHUH PAJAMOAKTHUBHBIX OTXOI0B 3aKII0YACT-
csl B MX KOHIICHTPUPOBAHUH B MaJIbIX 00BEMax C MOCIEAYIOMIMM BEYHBIM 3aXOPOHEHHEM B TaKHX
MecTax, IJie 00ecreunBaeTCs MOJHBIA paJnOaKTHBHBIN pacraj BHE KoHTakTa ¢ Omocepoit (600
JIeT).

Otxo1bl 0TBEpXIat0TCsl (OUTYMHUPYIOTCSI M OCTEKJIOBBIBAIOTCS) ISl CBSI3bIBAHUS PAJIMOAKTUB-
HBIX BemecTB. [locnenyromee XxpaHeHHE — B TEPMETHUECKUX JKeTIe300€TOHHBIX EMKOCTSIX MM Me-
TAUTMYECKUX KOHTeWHepax. JIydimuMu MecTaMu JUTsl 3aXOPOHEHUS! SIBIISTIOTCST 3a0POLICHHBIE COJIs-
HBIC KOIU (OTCYTCTBUE BOJIbI, CIIOKOMHBIC B CEHCMHUUYECKOM OTHOIICHHU PAaHOHBI, 0OJIBIINE 00BHEMBI
MOJI3EMHBIX ITYCTOT).

Hcxons n3 5KOHOMUYECKOU 11e1€CO00pa3HOCTH, B HACTOSIIEE BpeMs MOTPEOHOCTh PECIIyOIIn-
KU B DJIEKTPOSHEPruu ynoBJIeTBopsieTcss Ha (/7 % 3a cueT BbIpAaOOTKM HAa COOCTBEHHBIX JJIEKTPO-
cTaHIMaXx (B OCHOBHOM Ha MMIIOPTHOM rase) u 23 % 3a cyeT MMIOpTa 3JIeKTpodHepruu. Ecimu
YYeCTh, YTO UMIIOPT AJISKTPOIHEPTHH, IO OICHKaM creruaimctoB u3 Poccun k 2015 r. Oyner cHu-
’KeH, TO OOJIbIIIast YacTh AIIEKTPOIHEPTHUH JTOJDKHBI TIOKPBIBATHCS 32 CYET COOCTBEHHOTO MPOU3BOJ-
crBa. Kpome TOro, Benmka WM3HOMIEHHOCTh DHEPrEeTHUECKOTO 00OpymoBaHMs. B mepcrexTuBe 3a
CUET BCEX MECTHBIX BHJIOB TOIUIMBA M BO300HOBISEMBIX MCTOYHHKOB DHEPTUU C YYETOM BBHIOBI-
BAIOIMX 3aMacoB He(TH, MOMYTHOTO ra3a U Topda U yBEIHMUYEHUEM HCIOJIb30BaHUS BO30OHOBIIsIE-
MBIX HCTOYHHKOB UX 00BEM B TOILUTUBHOM OalaHCE MOYKET COCTaBUTh 5-6 MJIH. T. y. T. B TOJI.

Peanuu ceromssimHero JHS IUKTYIOT HEOOXOIMMOCTh CTpouTelbcTBa B PecryOnuke bena-
pycbk ADC. Cpoku crpoutenbecrBa ADC Oynyt onpenensatbes [IpaBurenscrBom Pecny6nuku bena-
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PYCh C YUCTOM TCXHHYCCKHUX, OKOJOTMYCCKHX, COLUAIBHBIX M 3KOHOMHYCCKHX IMPCAITOCHIIOK.
CTpOHTEIBCTBO €€ MOXKET OCYIIECTBIIATECS B TCUCHUE 5-7 JIeT, a CTOMMOCTh COCTaBHUT 3-4 MIIPI.
JI0JUTapOB.

11.3. ITapuukoBbIii 3¢ PekT

I'mo6anpHOE MOTENIEHNE SBJISETCS TBEPAO YCTAaHOBJIEHHBIM HayYHBIM (pakTOM. 3a MOcieIHne
20-25 net 3adukcupoBannoe noreruieHre cocraruio 0,35°C. ITo mporHozam muk riio6aibHOTO TO-
TeruieHus Oynet 3adukcupoBan Ha ypoHe 1,5°C Bbimre coBpeMenHoro mpumepHo yepes 200 ser.

OCHOBHO# TPUYMHON TIO0ATBHBIX MPOIIECCOB M3MEHEHHE KIIMMAaTa Ha HaIIel TUIAaHeTe SIBIIS-
IOTCS CYIIECTBYIOIIME TEXHOJIOTHH, OKa3bIBAIOIINE HEraTUBHOE BO3/ICHCTBHE HE TOJILKO Ha KIIMMAT,
HO W Ha 3JI0pOBbE JIO/IEH, BBIOpachiBas B aTMOC(epy MapHUKOBbBIE ra3bl, KOTOpPbIe 00YCIOBINBAIOT
MapHUKOBBINA APPEKT.

[TapaukoBsIit 2P heKT — 3TO CBOWCTBO aTMOC(EphI MPOITYCKATh COJHEYHYIO PaIUAIINIO, HO 3a-
JIepKUBATh 3€MHOE HU3JIyY€HHE U TEM CaMbIM CIIOCOOCTBOBATh aKKyMYJISLIMU TeIuia 3eMiled, cpel-
HsIsl TEMITepaTypa KOTOpoil B HacTosiee BpeMs cocTaBiisieT okoso 15°C. Ilpu manHO# TemmnepaType
MOBEPXHOCTH TUTAHETHI M aTMOc(epa HaXOITCS B TEIUIOBOM PABHOBECHH.

Jlo BMeIIaTenbCTBa YenoBeKa B Iii00aibHbIe TPOLECcChl 3eMJIM U3MEHEHHUS], TPOUCXOISIINE Ha
ee MOBEPXHOCTH U B aTMOc(epe, ObLIN CBSA3aHbI C COAEP)KAaHUEM B IIPUPOJIE ra30B, KOTOPbIE U ObUIH
Ha3BaHBI «ITAPHUKOBBIMI®. K TakMM ra3zaM OTHOCATCS: AMOKCHJ YIJIepoJa, METaH, OKCHJ a30Ta H
BOASHOM map. B Hacrosimee BpemMss K HUM J00aBHIINCH aHTPOTIOTCHHBIC XJIOPPTOPYTIEPOIBI
(XDY). be3 ra3zoBoro «ojesia», OKYTHIBAIOIIET0 3eMJI0, TEMIIEpaTypa Ha €€ MOBEPXHOCTH ObLIa
061 Hke Ha 30 ... 40°C, uTo 00yC/IOBMIIO OBl MPOOIEMATUYHOCTH CYIIECTBOBAHUS JKUBBIX Opra-
HU3MOB B TaKUX YCIOBHSX.

B pe3ynbpTarte TEXHOTCHHOW JEATENIbHOCTH YeJIOBEKa HEKOTOPBIC MTAPHUKOBEIE Ta3bl YBEIHUH-
BAIOT JIOJIF0 CBOETO ydacTus B oOmieM OamaHce aTMoc(epbl. ITO KacaeTcsl MPEexIe BCEro YrieKu-
CJIOTO rasa, CoJep)KaHHe KOTOPOro W3 JECATUIIETHS B JECATUIIETHE HEYKIOHHO pacTeT. YTJIEKHC-
ne1i Ta3 co3maet 50 % mapaukoBoro 3¢dekra, Ha qomo XDY npuxoaurcs 15-20 % u Ha moito Mme-
TaHa - 18%.

B nmpunoxenun k kiumarndeckoir Kousenmmn OOH Ha3zBaHBI TEXHOJIOTHYECKUE MPOIECCHI,
MPUBOASAIINE K SMUCCUU TTAPHUKOBBIX Ta30B:

— B DHEPreTUKE — CXKUTaHUe TOIUIMBA, SHEPreTHYeCKas, 00padaThIBaroIas M CTPOUTEIbHAS
MIPOMBIIICHHOCTH;

— 1pu 100BIYe U TPAHCTIOPTUPOBKE TOIUIMBA — TBEPIOE TOILIMBO, HE(TH M MIPUPOTHBIN ra3;

— IPOMBIIIICHHBIE TEXHOJIOTHH — TOPHOI00BIBAOIIAs, XUMHUECKAs!, METAITypru4ecKas, mpo-
M3BOJICTBO U HCIOJIb30BAHUE TAJIOTEHU3UPOBAHHBIX YIIIEPOIHBIX COEIUHEHUH;

— B CEJIbCKOM XO3SIICTBE — MHTEHCHBHAs ()epMEHTAINs, XpaHEHHE ¥ MCIOJb30BaHIE HABO3A,
MIPOU3BOJICTBO PHCA, YIPABJISIEMBIH Iaj, CKUTAaHUE CEITLCKOX03SICTBEHHBIX OTX0/IOB;

— OTXO/Ibl — XpaHEHHE U CIKUTAHUE OTXO0JI0B, 00pabOTKa CTOYHBIX BOI.

OcHoBHBIM 3arpsizHUTENEM atMocheps sBisieTcs CO,, 00pa3yromuiics Mpu BeIPAOOTKE IJICK-
TPOSHEPTUU B OCHOBHOM OTHEBBIM CHOCOOOM, TO €CTh ITyT€M C)KHTaHHs T0OBIBAEMOTO OpraHHnye-
ckoro tormBa. [IpakTnuecku Bech MCNOJIb3yeMbIM EBpONON ra3 npuMeEHSETCS B OHEBBIX TEXHO-
norusx. EBpocoro3 ¢ HacenenueM 16 % oT oOmiero HacelIeHHsI B MUPE SIBJIICTCS B HACTOSIIIEE Bpe-
Ms OJIHUM M3 3arpsisHuTesneil MupoBoii atmochepst (26%). Ha CIIA npuxomurcs 20 % MupoBoii
OMHCCUU TAPHUKOBBIX Ta30B. BBIOPOC MapHUKOBBIX T'a30B IPH OTHEBOM DHEPTOIPOU3BOJICTBE CO-
craBisieT okosio 1,4 kr Ha 1 kB1*u. [Ipon3BOACTBO K€ AIEKTPOIHEPTUU HA OCHOBE OE33MHUCCHOH-
HBIX TEXHOJIOTMH CBSA3aHO C UX BBICOKOW CTOMMOCTBIO.

BoNBIMHCTBO HEPrOTEXHOIOTHH, OCHOBAHHBIX Ha BO30OHOBIISEMBIX MCTOYHHKAX, TPEOYIOT
OOJIBIIINX 3aTpart, B TOM YHCIIE U MaTepHaIbHBIX. A OHH, B CBOIO OYepelb, 00YCIOBINBAIOT ITOBBI-
[ICHHBIE YHEPrO3aTPaThl, a 3HAYHT, CONPSHKEHBI C OTIOJHUTEILHON AIMHICCHEH TeX jKe MapHUKOBBIX
ra3os.

[Ipexpamenue BBoaa B 3kciuryaraunio ADC B OOJBIIMHCTBE CTPAH MUpPa B CBSI3U C aBapueil
Ha YepHoObuibckoi ADC pe3Ko YBEIMUYMIIO HapacTaHUE 3MUCCUU MapHUKOBBIX T'a30B. A MEXIy
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TeM, cTpaHsl, mpousBopsmue 19 % snexrposneprun Ha ADC, npenoTBpamaroT smMuccuio 540 murH.
T CO2 B rox. [Toaromy Ha koH(pepeHuu B KHOTO MO qU9epKUBaIOCh, YTO TOJIBKO CTPaHbl, MMEIOIINE
SIEPHO-PHEPreTUYECKHUE MTPOTPaMMBbl U TIOUICPKUBAIOIINE WX, PACIIONAraroT OOJIBIIMMHU BO3MOXK-
HOCTSIMU COKpAIIlEHHsI BHIOpOCa MapHUKOBBIX I'a30B. M B HEKOTOPHIX cTpaHax EBponbl mepecMarpu-
BAalOT CBOE OTHOIIICHHE K SACPHON SHEPreTHKE.

B Anrmmm obcyxnaercs mian ynBoenus morHoctedr ADC, a @paHIus NpoaobKaeT JIHAUPO-
BaTh B HapamuBanuu ADC.

CunTaeTcss BO3MOKHBIM YBEIMYCHHE MPOU3BOJCTBA 3JIEKTpodHepruu ¢ HbiHemHux 2 300
wipa. kBra B rox (18 % mupoBoro sHepromnpou3Boactsa 444 atroMHbIME SHEprodiiokamu) 1o 12
000 mupa. kBt * u B mepBoii nonoBune XXI| Beka u g0 50 000 mapy. kBT - 9 - Bo BTOPOi#i 1M0JIOBHHE.

Cpenu cTpaH MHpa caMbIM KpPYIHBIM 3arpsisHUTENEM oKpyxaromen cpenbl sBistorcs CLLIA,
OMHCCHUS TUOKCUIA CEPBI Y KOTOPBIX COCTABISIET OKOJIO 7,7 MJH. T, T. €. 6onee 20 % oT cymmapHoOi
obmemupoBoit smuccun CO2. B Kutae BeIOpocH B aTMOc(hepy 3TOTr0 BPEIHOTO COCIUHEHHS CO-
CTaBJIAIOT 7,6 MiIH. T, a B Poccuu - 6,2 MIIH. T.

[To oTHOCHTENBHBIM TIOKa3aTessiM d3Muccuu CO2 (BbIOpockl B TOHHax Ha 1 MBT ycTaHOoBIICH-
HOU AnekTpudeckoi MomHocTH TOC) KpYHEHIINM 3arps3HUTEIeM BO3/yXa MOKHO cuuTaTh Poc-
cuto (87 1/'MBT), 3atem cnenyer Uuaus u BenukoOpuranus (o 65 1/MBT), KuTaii (61 1/MBT). B
['epmanuu 1 SImoHMU 3TOT MoKa3arelb coctasisier Bcero 7 T/MBT.

OnmHuM W3 caMBIX 3arpsi3HEHHBIX T'OPOJIOB-CTONHIl TOcynapcTB siBisercs [lexkun c ero 12-
MWJIHOHHBIM HacesieHreM. OCHOBHOW NPUYMHOW 3arpsi3HEHUS €r0 SBISIOTCS TPOMBIIIICHHBIC
MPEeNNPUATHS, TYCTO paz0dpocaHHbie 110 ropoy. Bo MHOrom crnoco0ctByer 3arpsizHenuto Ilekuna u
OTOIUIEHHUE JJOMOB YIJIEM.

3a mociieIHUE S JIET M0 <OKOJIOFHIeCKUM» MpuiIrHaM B Kurae ObUTO 3aKphITO 73 THIC. TIPEI-
npusatuii. K 2001 roxy 6oee 90 % nmpou3BoACTB, KOTOPBIM OBUTH TTPEIbSIBICHB TPETEH3UH CO CTO-
POHBI TOCYZIapPCTBA, BBITIOJIHUIA HEOOXOJUMBIE MEPOTIPUATHS M TETIEPh COOTBETCTBYIOT TOCYIapCT-
BEHHBIM JKOJIOTHUECKUM CTaHaapTam. B pesynbrare 3a rojmsl O0ypHOTO 3KOHOMHUYECKOTO pOCTa 3a-
IpsS3HEHUE OKpYXKAroIIei cpeabl yaanoch cokpatuth Ha 10 % mo cpaBHenuto ¢1995 rogom. B teye-
Hue Ommkaiimmx 5 ner Kuralh HaMepeH CHMKATh KOJIMYECTBO BPeIHBIX BEIOpocoB Ha 10 % exe-
rogHo. Jlocturarecst 370 OyaeT myreM BHEAPEHHSI HOBBIX TEXHOJIOTHH M 9KOJOTHYECKH YHCTBIX
MPOIIECCOB Mpon3BoicTBa. Hambomnee Bricokne ypoBHH BbIOpoca CO2 UMEIOT AJIEKTPOCTAHITUH, pa-
OoTtatorme Ha yrie. Beiopocsl CO2 3aBUCAT OT YpOBHSI COJEp)KaHUs yriiepoja B TOIUIMBE (HaM-
BBICIIETO — JIJIsI YIJIs, HU3IIETO — JUIS IPUPOJIHOTO rasa).

B pesynbraTe aHTPOMOTEHHOH JAeATENLHOCTH YenoBedecTBa 3a nocinenane 30-40 ner miane-
TapHas Temneparypa noansuiack Ha 0,6-0,7°C u sBnsercs Hambosee BBICOKOH 3a mocneanue 600
net. [lomHsuics cpeqHuiA YpOBEHb MOPSI IO CPAaBHEHHMIO € MPOIUIBIM cTosierneM Ha 10-15 cm. 3a ato
e BpeMs OTCTYIIHJIM BCE 3aPETUCTPHUPOBAHHBIC TOPHBIC JICTHUKH.

Hay4HbIe OIIEeHKM B OCHOBHOM COBIIJIAfOT B KOHCTATAaIlMHM YCHUJICHUS TEHICHIIMU K TOTEIUIe-
Huto kinumara. Cpennsisi Temneparypa Ha roranete kK 2010 romy mosker moBbicuthesi Ha 1,3°C.
CnexTp maryOHBIX TCHICHIIMHA MOKET ObITh OUY€Hb IMUPOKUM - OT TOBBIIICHNAS MUPOBOTO OKEaHa Ha
0,3-1,0 M 10 U3MEHEHHUS KITUMAaTHICCKUX CHCTEM Iepepactpe/ic/ieHUs] 0CaIKOB.

Oco3nanue HEOOXOJUMOCTH TIPHHSTHS KOHKPETHBIX MEp M0 YMEHBIICHUIO BO3/CHCTBHS Ha
KJIMMAT TPUILIO K MEPOBOMY COOOIIECTBY yXe MaBHO, U B cepenuHe 7/0-X rogoB XX B. HAYaJIHCh
aKTUBHBIE PabOTHI B 3TOM HanpaiieHuu: B 1978 r. KmumaTtuueckyto nporpammy npussu B CIIIA,
B 1979 r. na BeemupHoii kimmMaTHueckoi KoH(pepeHun B JKeHeBe 3a10KeHbl 0CHOBEI BeeMupHOiA
KJIMMaTH4Yeckoi mporpammbl; B 1988 r. Becemupnoit Mmereoponornvecko opranusamuein (BMO) u
[Mporpammoit OOH 1o okpyxatorueii cpene (UNEP) yupexxnena MexnpaBUTeIbCTBEHHAs TPyIIa
3KCHEPTOB 10 M3MeHeHuo kaumara (MIHK); 9 mas 1992 r. B Heio-Mopke B cooTBETCTBHH C pe-
somonuert ['enepansaoit Accambien OOH 06 oxpane rio0aabHOTO KIMMaTa B MHTEPECcaxX HbIHEII-
Hero u Oyayiero nokosieHui npunsta Pamounas kousenuus OOH 00 u3aMeHnenuu kimumara.

PazButnem ee siBisiercs u3BectHbI Kuorckuii mpoTokon 1997 roga. DTo mepBblid B HCTOPHH
YeJloBeYeCTBa Ciaydail, Korja MpakTU4eCKH BCE MUPOBOE COOOILECTBO MOAKIIOUUIIOCH K PEIICHUIO
TaKOMU CJIOKHOWM HAy4yHOH 3ajauu, Kak oxpaHa knumara. OCHOBHBIM cojepxanueM Kuotckoro mpo-
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TOKOJIA SIBJISIETCS 0053aTeNILCTBO 35 CTpaH MHpa IO COKPAIICHUIO AIMHUCCUU TTAPHUKOBBIX T'a30B, B
nepByto odepens COz, k koHIy 2012 1., mo cpaBHeHuto ¢ 6a3zoBbeM 1990 1., ot 92 mo 100 %. Co-
TJIACHO TIPOTOKOJTY IPOMBIIINIEHHO Pa3BUTHIE CTPAHBI JOJDKHBI CHU3HUThH TaKHe BEIOPOCH Ha 5,2%.

Kuotckum mpotokosnom (1997 r.) 3akperuieHbl KOJIMYeCTBCHHBIE 00s13aTeIbCTBA KaK Pa3BUTHIX
CTpaH, TaK U CTPaH C MEPEXOTHON IKOHOMHUKOH MO0 OTPAHUYCHUIO U CHIDKCHHIO TIOCTYIUICHUS Iap-
HUKOBBIX ra3oB (npexae Bcero CO2) B armocdepy. Ho 3TOT npoTokos1 HAYHET I CTBOBATH TOJIBKO
IocJie ero patudukanuy B TeX CTpaHax, KoTopsle natT 55 % Bcex BrIOpocoB CO; [IpoTokos noa-
nucan 84 rocynapcrBamu, a o cocrosHuio Ha cepeauny 2001 r. ero parudummposanu 29 pa3Bu-
Baronuxcs crpad u OpaHnus — eAMHCTBEHHAS U3 CTPAH «BOCHMEPKH».

[MonTeepxkaennem HecoctosTenbHOCTH [IpoTokoma Kuoto crama 6-s1 xoHpepeHIus cTpaH,
nommucaBiux Pamounyio kouBeHuuoo OOH mo mpob6neme usmenenus kimmara (13-24 HosiOpst
2000 roga). Cempb ThICSY Yy4aCTHHKOB mpenactaBisuid 182 mpaBurenbeTBa, 323 MEKIPABUTEILCT-
BEHHBIC U HEIIPABUTEIIbCTBEHHBIE Oprann3anuu u 443 oprana cpeicTB MaCCOBOM MH(POPMAIIHH.

[Mpenmonaraercs, uro k 2020 r. MuUpoOBOE MOTPEOICHHE ATEKTPOIHEPTHH BhIpacTeT Ha 60 %
1o cpaBHEeHUIO ¢ 1967 1. [Ipu 3TOM B pa3BUBAIONIMXCS CTPAaHAX MPUPOCT MOTPEOICHHS SJHEPTUHU CO-

craBuT 121 %. BeposiTHO, OoJiee OBICTPBIM, YeM OKHIAIOCH paHee, okaxeTcs poct smuccun COy:
Ha 40 % - ¢ 1990 o 2010 rr. 1 Ha 72 % - ¢ 1990 no 2020 rr.

11.4. Dxosoruveckue 3pdekThl IHEProcoepeKeHus!

Kax mpaBuno, ioboe sHeprocoeperaroiiee perieHrue BIeYeT 3a COOOU MOIOKUTEIbHBIE KO-
noruyeckue 3¢ dexrsl. [loaTOMY HpU NPUHATUU PEIICHUN O 1enecoo0pa3HOCTH 3aTpar Ha dHEpro-
cOeperarolye MEpOIPUITHS U ONPENEICHUHN UX MPUOPUTETOB HEOOXOUMO MPOU3BOJIUTEH KOJIMYE-
CTBEHHYIO OIICHKY IKOJIOTHYECKUX 3PdexToB. PaccMoTpruM, B 4eM 3aKiIt04aeTcsi 3SHAYCHUE SHEPTO-
cOepexeHuUs ISl COXpaHEHUS 3JJ0POBbs M CpeJibl OOUTaHUS YEJIOBEKA.

Ilepeviit r¢ppexm rnepzocoepesricenusn cBsi3aH ¢ BOZMOKHOCTBIO HE COOPYX aThb HOBBIE TOII-
TUBHBIE 0a3bl, HHOPACTPYKTYPHl TOILTUBOOOECIICUEHHS, YHEPTrOMPOU3BOISIINE UCTOYHUKH, CETH
TpaHCIOPTa U paclpeeseHus: JHEProHOCUTENEH.

Bmopuim saxcueituium sxonozuueckum yghghexmom 3ueprocoepexeHus sIBISIETCS CHUKEHUE
AHTPOTIOTEHHBIX BBIOPOCOB MAPHUKOBBIX M 3arPS3HSAONIMX ra30B 32 CYET SKOHOMHUU SHEPTHH, BHE-
JPEHUsl HOBBIX dHEprocOeperaruux TEXHOJIOTHH U 000pydoBaHUS B MPOU3BOJICTBAX YKA3aHHBIX
OoTpaciell SKOHOMHKH.

Tpemovum r¢pgpexmom sHeprocOepexeHus sBisieTcss coxpaHeHue ruapocdepsl. bemapych
HUMEET T'YCTYIO PEUHYIO CETh, JECSITKH ThICSAY BOJOEMOB: 03€p pa3HOI BEIMYUHBI, IPYAOB, BOJOXpa-
Huuil. OgHaKo BOJ000ECTIEYEHHOCTh OOIMM CTOKOM Ha OJIHOTO JKUTENS B PECITyOJIMKE COCTaBJIS-
et 6,4 kM uto B 3 pa3a Huxke, ueM B 11esioM 1o CHI'. Mcrionb30Banue BOBI Ha TPOU3BOJICTBEHHBIEC U
XO03S5IIICTBEHHO-OBITOBBIE 1I€TTM HEYKJIOHHO pacTteT. OCHOBHBIMH MCTOYHHKAMU 3arpsi3HEHUs BOJO-
€MOB U BOJIOTOKOB BPEIHBIMH BEUIECTBAMHU M M30BITKAMHU TETIIA SBIISFOTCS YHEPTOEMKHUE TIPOU3BO/I-
CTBa MPEANPUATUI YEPHOU, IIBETHONW METaJUIypruu, XUMHUECKOH, HEPTEXUMUUYECKOM, 1IeJITH0II03-
HO-OyMaKHOM, JIETKOW MPOMBIIIJIEHHOCTH, ObITOBbIE CTOYHbIE BOJbI. DKOHOMUS CXKUIaeMOro TOI-
JIMBA, SHEPrOHOCUTENIEH IPUBOJUT K YMEHBIIECHUIO 3arps3HeHust ruipocdepsl. boibioe 3HaueHue
MMEEeT TOBBIIICHHE YPOBHS OYUCTKH BOJIBI HA MPEIIPUATHAX, HO Ja)K€ OUHUIIEHHBIE CTOYHBIC BOJIBI
YXYIIIAI0T Ka4eCTBO MPUPOIHBIX BOJ. CaMOCTOSTENbHBIN aCMEKT BIMSHUS SHEPTETUKH Ha SKOJIO-
rMYECKOE PaBHOBECHE €CTECTBEHHBIX BOJHBIX CUCTEM — OXPaHa BOJIOEMOB OT 3arpsi3HEHUsI HEPThIO
1 HePTENPOAYKTaAMHU MIPH UX TPAHCTIOPTHPOBKE U XPAHCHHH.

[ToTpebienne uckomaeMpIX BUIOB TOIUIMBA B Mupe Bo3pactaeT. B XXI| B. B TexHHUYeCKH pa3z-
BUTBIX CTpaHax MOTPEOJICHUE DPHEPTUU BO3PACTET B 6-7 pa3, KaXKIbId 4eloBeK OyaeT moTpelisTh
15-20 tyr. B rox. [losToMy HEOOX0qMMO pemaTh MPoOIeMy KOMIIEHCAIIMA UM YCTPAHEHHUS SKOJIO-
TMYECKUX TOCJECTBUN 3HEProucrolib3oBanusa. OCHOBHbBIE HAIpaBJICHUs PELIEHUsl 3TOM mpooiie-
MBI

1. Cuuoicenue donu snep2oemkux mexHono2ul 60 6cex OMpPAaciAx SIKOHOMUKU, 6HEOPEHUE IHep-
2ocbepezarouux mexnono2uti u 0o6opyooganusi. Kpome ykazaHHbIX 3K0J0rndeckux 3¢ deKkToB Oosiee
COBEpUICHHbIE 3HEprocOeperarue TEXHOJIOTMH O0ECIeUnBal0T KaueCTBO, KOHKYPEHTOCIOCO0-
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HOCTB MPOIYKIUH, JIy4IlINEe YCIOBHS TPyJa Ha MPOU3BOJCTBE, KOM(MOPTHBIE YCIOBUS ObITA Hacese-
Hus. O0ecrieunBast JIydIlInid peXXUM DHEPrornoTpeOIeHUS BO BPEMEHH, YMEHBIIIAs PUCK aBapUITHBIX
CUTYallui, TIepexo,1 Ha HOBBIE TEXHOJIOTUHU CIIOCOOCTBYET IKOJIOTHIECKOMY PAaBHOBECHIO.

2. Bezomxoonoe u Manoomxoonoe npouzeo00Cmeo, ymuiu3ayus 6MopuiHblX SHepeemudecKux
pecypcos. be30TX0IHOE MPOU3BOICTBO TPEAINOIaraeT TaKyl0 OpPraHU3aIlUI0, MPU KOTOPOH IIHKI
«TIEPBUYHBIE CBIPHEBBIE PECYPCHI — MIPOM3BOJICTBO — MOTPEOIEHHE — BTOPUYHBIE CHIPHEBBIE PECYP-
CBI» TIOCTPOEH C PAIMOHAIBHBIM HCIIOJIb30BAHHEM BCEX KOMIIOHEHTOB CHIPBS, BCEX BHJIOB DHEPTUU
1 0e3 HapyIIeHHUs SKOJIOTHYECKOTO paBHOBECHS. be30TX01HOe IPOM3BOJICTBO MOXKET OBITH CO3/IaHO
B paMKax MPEeANPHUATHS, OTPACIH, PETHOHA, a B KOHEYHOM CUETE — JUISI BCErO HApOIHOTO XO3AHCTBA.
Omna mpexycMaTpUBaeT BOBIICYCHUE B XO3SHCTBEHHBI 000POT BTOPUYHBIX PECYPCOB M IMOITYTHBIX
npoayktoB. [Ipuuem ucnonrszpanue BOP oGecnieunBaet TpoHHON 3KOJIOTHUECKUN AIPPEKT:

— COXPaHSIOTCSI OPraHNYECKUE YHEPrOpPeCcypChl 3eMIIU IS CISIYIONIETO MOKOJIEHHS, KOTOPOe
CMOJKET MX MCIIOJIb30BaTh 110 HA3HAYCHHSIM, TJIC UM HET MOKa AIbTCPHATUBBI (XUMHYECKas IPOJIyK-
IUs1, TPAHCHOPT);

— HE HYXXHO CTPOWTH HOBBIC SHEPTETHUYECKHE OOBEKTHI, KOTOpbIE OYyAyT OKa3bIBaTh 3arps3-
HSAOIIIEE BO3JECHCTBHE;

— ouniraercs Orocepa 3a c4eT COKpAIeHHsI MIIM OTCYTCTBUSI aHTPOIIOTEHHOTO BO3JICHCTBUS
Ha Hee.

3. Hlupokoe ucnonv3oganue 60300HOGIAEMbIX UCMOYHUKOB IHEP2UU, CNEKMP U 3HAYUMOCHIb
KOMOpbIX OJI51 KAXCOOU CMPansl U pe2uoHa ONpeoesemcs MeCmublMU YCl08UAMU,

4. M3menenue monaugno2o 6ananca — MaKkCUMAaibHoe NpUMeHeHue MEeCmMHbIX 8U008 MONIUdA.
Jlnst Hatel pecyOJIMKY pedb MOKET MITH O JIPEBECHHE, MPEK/IE BCETO 0TX0IaX JepeBO00padaThI-
BaIOIICH MPOMBIIIJICHHOCTH, JIECO3arOTOBOK, CAHUTAPHBIX pyOOK Jieca, a TaKXKe O TOPOJICKUX OTXO-
nax. Micronp30BaHue IPEBECHHBI B SHEPIETHYECKHUX LENAX HE BIUSET HA Ta30BBIA M TEIUIOBOH Oa-
nanc 3emun. [To mporHo3y EBpomneiickoii akoHoMudeckoit komuccuu, K 2000 T. 101 IpEeBECUHBI 1
HEJIECHOM OMOMAacChl B CTPYKType 3HepromoTpelnenus crpaH, Bxomiamux B EDK, moBeicuTcs 1o
29,5 u 12% cootBercTBeHHO. Kpome 3amenieHust yriisi, HeTH, ra3a U YCTPAaHEHUS! BPEIHOTO BIIHS-
HUS TIPOJIYKTOB UX CKUTaHHS Ha Onocdepy, MpUMEHEHNE IPEBECHBIX U TOPOJCKUX OTXOJIOB B Kaye-
CTBE TOILIMBA pEIIaeT MpoOJIeMy WX YTHIU3AIUH U, CISIOBATEIbHO, JIMKBUAAINN HCTOUYHHKOB 3a-
IPS3HEHUS JIECOB, TIOBEPXHOCTHBIX U TIOJ3EMHBIX BOJI, aTMOC(EPHOTO BO3/1yXa, I0YB U PACTCHUH.

5. Ilouck HOBbIX, ANbMEPHAMUBHBIX U008 MONIUBA, HOBBIX NPUHYUNOE NOTYYeHUs, nepedaiu,
npeoopazosanus IHepeuU, Npu KOmMopwvlx NONe3HulU dgdexm docmuzancsi Obl npu MUHUMATLHOM
3aepsazHeHuu buocgepbi.

6. MeoicOynapooHoe HOpMamueHo-npasosoe pezyiuposanue Noab308anus NPUpOOHbLIMU pe-
cypcamu, 8 mom YuUcie IHePeemudecKuUMy, U MOHUMOPUHS IHEPLeMUYECKO20 3a2psa3HeHUs buocge-

pbl.
KouTtpoJibHbIe BOIPOCHI

1. Ilepeuucnume ocrosgmubie dK0102UUECKUE NPOOAEMDbL, c8s3aHHble ¢ pabomou TOC.

2. Kaxue nanpasnenusi oxpamst okpydicaioueii cpedvl om epedtozo o3oeticmaus TIC Bol
3Haeme?

3. Ilepeuucnume ocHogHble dKOI02UYECKUE NPODIeMbL, céa3anHble ¢ pabomot I DC, asmomo-
OUNLHO20 MPAHCNOPMA, ABUANEPEBO3OK.

4. Oxapaxmepu3yiime cumyayuro no pazeumuro amomHoOU SHepeemuKy 8 Mupe.

5. Kaxkue 6udvi omxo0o6 oopaszyromces 6 npoyecce pabomuol AIC.

6. Kakogvl npuuunsl 00pazoeanus <NApHUK08020 d¢hdexma»?

7. Kakue mepvl nDUHUMAIOMCSL MUPOBBIM COOOUECMBOM NO YMEHbULEHUIO 8030eliCEUs. Yello-
gexa Ha Kiumam?

8. Haszosume u oxapaxmepu3sytime 3¢gpexmol sHepeocoepedicenuss u ucnonbzosanus BOP.
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BJIOK 12
JHEPI'OCBEPEXEHMUE 3A PYBE/XKOM

12.1. MupoBoii onbIT IJHeprocoepekeHust

CocrosiHEE PKOHOMHKH JIFOOBIX TOCYJapCTB M JKU3HEHHBIA YPOBEHb HACEJICHHSI BO MHOTOM
OTIPENIENAIOTCS. HAIMYHEM 3aIllacoB TOIUIMBHO-IPHEPTETHYECKUX PECYPCOB U APPEKTUBHOCTHIO MX
MCTONB30BaHus. /|11 rocyapcTB, SKOHOMUKA KOTOPBIX 0a3MpyeTCsl MPEUMYIIECTBEHHO Ha UMIIOP-
T€ SHEPropecypcoB, YTO B MOJIHOM Mepe oTHOcUTcs U K Pecniybnuke benapych, umeHHo 3¢ dexTus-
HOCTb HCIIOJIb30BaHUS SIBIIIETCSI OJTHUM M3 ONPEACISIOMUX (PaKTOPOB MPOHM3BOJCTBA KOHKYPEHTO-
CHOCOOHOM POAYKLIUU.

B wHIyCTpHANbHO Pa3BUTHIX CTpaHAaX B OTIMYHE OT MPEKHEH OPUEHTAMM Ha KPYITHOMAc-
mTabHOe HapalluBaHUE NMPOU3BOACTBA YHEPTETHUYECKUX PECYPCOB BBICIIMM MPHOPUTETOM DHEpre-
TUYECKOU CTPATETHH SIBIISIETCS MOBBIIEHUE YPPEKTHBHOCTH YHEPTOTOIB30BAHUS Y IOTPEOUTENEH,
T.€. SHeprocoepexxeHrne. Bo MHOTHMX cTpaHax pa3paOOTaHbl HAIIMOHAJIBHBIE IEJIEBBIC TPOTPAMMEI
SKOHOMHH HCIIOJIb30BAHMS TOTUIMBHO-YHEPT€TUUYECKUX PECYPCOB, KOTOPHIE OXBATBHIBAIOT OOMIMP-
HBI KOMIUIEKC MEPOTIPHUATHIA MO COBEPIICHCTBOBAHUIO CTPYKTYPHI MOTPEOJICHUS SHEPTOHOCHUTE-
JIel, Pa3BUTHIO MATEPHUATBHO-TEXHUYECKON 0a3bl SKOHOMHHU PECypcoB, Oojiee MOJTHOMY H3BIIEYE-
HUIO TTOJIE3HBIX KOMIIOHCHTOB, COOPY M HCITOJIb30BAaHUIO BTOPUYHOTO CBHIPHS, KOHTPOJIO U YUETy
SHEPromnoTpeOIeHHUs.

OcTaHOBUMCSI Ha OIBITE 3apYOEkKHBIX CTpaH B cepe yIpaBieHUs] dHEProcOepeKeHHUEM U
MIPUMEHEHHsSI PAlMOHAIBHBIX TEXHOJIOTHIA UCTIONB30BAHUS SHEPTHH.

Tak kak B rocyaapcTBax 3anajHoil EBpornbl mpeo6iagatoT ppIHOUYHBIE OTHOILLEHUS, TO U B BO-
pocax COBEPIICHCTBOBAHMS YHEProa(p(eKTHBHOCTH, KaK MPABUIIO, CTAPAIOTCS U30eraTh MPaBOBO-
r0 PEeryJaupoBaHMs, OTAaBas MPEINOYTCHHE WH(POPMAIMOHHBIM IPOTpaMMaM U MporpamMMam, IIo-
BBIIIAIONIMM YPOBEHb TEXHHUYECKOW OCBEIOMJIEHHOCTH, BEChbMa OCTOPO’KHO HCIOJB3yS HOPMAaTHB-
HOE PETYJIIMPOBaHUE.

OCHOBHOi PUHIIMIT HOPMATHBHOTO PETYIMPOBAHMS - YEM BBIIIE dSHEPreTHYeCcKass HHTEHCHB-
HOCTB, TEM MEHbBIIIE HOPMATUBHOTO PETYIMPOBaHUS B 3TOH cepe. Hampumep, B IPOMBIIIIICHHOCTH
PBIHOK CaM BBIHYAWT MOBBIMIATH SHEPTOIPPEKTUBHOCTD; CHIKATH YHEPTOEMKOCTh MPOU3BEICHHOM
MPOIYKIMH C TENIBIO TIOBBIIICHHUS €€ KOHKYPEHTOCIIOCOOHOCTH.

O06nacThIO C CAaMBIM BBICOKHM YPOBHEM ITPABOBOTO PEFYIMPOBAHUS SBIISETCS TPAHCIIOPTHBIN
CEKTOp. DTO CBA3aHO C OOJIBIIMM YHCIIOM MOTpeOUTENeH, BIUSHUEM XapaKTepa BOXKJIEHUS Ha pac-
XOJ TOTUTMBA, a TAaK)Ke HEMAJIOBOKHOW POJIBIO MPOU3BOAUTENEH MALINH, YAYUIIAIONINX UX 3KOHO-
MHUYECKHE MTOKa3aTeNM UCIOIB30BAHMS TOIUIMBA. BTOpOoe MecTo 10 KOJIMYECTBY HOPMAaTHBOB 3aHU-
MaeT CTPOUTENbCTBO. OUEBUIHO, YTO HOPMATUBBI HAMOO0JIEE YaCTO MPUMEHSIOTCS B T€X 00J1acTAX, B
KOTOPBIX COCPEIOTOYEHO OOJIBIIOE YHCIIO TOJIH30BATENICH SHEPTHH, M KaXKABIH U3 HUX MOTpeOIsieT
YMEPEHHOE KOJMYECTBO YHEPTUH.

Pezynupoganue snepzocoepercenus ¢ nOMOubi0 00uux meponpuamuir. Bo MHOrux crpa-
HaX 3aKOHOJATEIbHBIE PAMKH MTO3BOJIIIOT 00ECIIEYUTh OCHOBHBIM MEPOIPUSATHSM IO TIOBBIIICHHIO
3HEeprod3(pPeKTUBHOCTU JETUTUMHBIA XapakTep. ITO 0COOEHHO Ba)XHO B TE€X Cllydasx, Korja ycra-
HABJIMBAIOTCS CIICIIUAIGHBIC HAJIOTOBBIE CTUMYJIBI HITH CyOCHIINH, KOTOPBIE, €CTECTBEHHO, JOKHBI
COTJIACOBBIBATHCS C 3aKOHOM O HAJIOTOOOJIOKEHUU. B mpyrux e crpaHax MPUXOIUTCS OTPAHUIH-
BaThCS JIMIIb PUAHNEM IUIAaHAM TI0 SHEPTOCOEPEKEHHIO CTAaTyCca HAITMOHAIBHBIX TPOTPAMM.

Psin rocymapcTB BBenm oOsi3aTenbHOE TpeOOBaHHME HAa3HAYCHUS MEHEDKEpa MO DHEPTETHKE.
OH pa3pabaTbIBaeT roJIOBBIE IUIAHEI TI0 TIOBBIMIEHHIO SHEPTOd()(EKTUBHOCTH M HECET JTMYHYIO OT-
BETCTBEHHOCTH 32 MX BBINIOJHEHHE. JTO, B TEPBYIO OUYepe/b, KacaeTcsi KPYIMHBIX IOJb30BaTeleH
SHEpPTHUU. BhIMoNHEHHE 3TOro TpeOOBaHM OTKPHIBACT KOMITAHWU JOCTYIl K NPAaBUTEIHCTBEHHBIM
cyOcuausaM Ha sHeprocOepexeHue, Kak, Halpumep, MpoucxoauT B Mramuu.

Ecmu B cTpane cymecTByeT cyOCHAMPOBAaHUE DHEProcOEperamimx MEpOnpusTHii, TO yCIo-
BUS €r0 TOJYYeHHs YCTaHABIMBAIOTCS 3aKOHOJATEIBHO, YTO 3aUKCHPOBAHO B 3aKOHOATEIIEHOM
Axre s goranuii. Takue AKTBI UMeroTCs B 3akoHoaatenbeTBe 10 rocynapers u3 15 unenos EC.

B psine crpan (tarke B 10 u3 15) npuHAT 3aKOH O HAIOTOBBIX Jibrotax (crumyinax). OH mo-
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3BOJISIET JIeaTh HAJOrOBbIE CKUJKH Ha PACXOJibl 10 MPUOOPETEHHIO 000PYIOBaHMS WU YCIIYTH,
BeIylIMe K 3HeprocoepexeHnto. Ero yacTo NpUMEHSIOT U Ui KOMIIEHCAIIUU HaJIOTOB OTJEJIbHBIX
rpaXkJaH Wi KOJUIEKTUBOB. HekoTopble mporpaMMsbl MpeagaraloT KOMIaHusM BbIOOp: MIAaTUTh Ha-
JIOT 32 MOTPEOIAEMYI0 PHEPrUI0 WM MPOU3BECTH HHBECTHIIMM B MEPOIPHUSTHS, MOBBILIAIOIINE
SHeprod3pPekTUBHOCTD. JleTanu NpUMEHEHUsI HAJOTOBBIX JILIOT OTOBApPUBAIOTCS B 3aKOHOAATENb-
CTBE.

B psine crpan, Takux, kak benbrus, Janus, @panmnus, co3aaH, Tak Ha3biBaeMblil, Bo300OHOB-
nsiemblil poua. OH npeacTaBisieT co00l rocyapcTBEHHbIN (OH MO Bblaye 3aiiMOB ISl HHBECTH-
poBaHus B s3HeprocOeperatouiue mepornpusats. PoHa QyHKIHOHUPYET Ha BO3BPATHOM OCHOBE, UTO
JeNaeT ero MOCTOSIHHO JAEWCTBYIOIIMM U Xo3pacueTHbIM. Kak mpaBuio, ycraHoBieHHas (poHIOM
IIPOLEHTHAs CTaBKa HUYKE, YEM MPU OOBIYHBIX KOMMEPYECKHUX YCIOBHSIX, YTO PABHOCHUJIBHO JIbIOT-
HOMY Kpenuty. OHaKo, IO OLIEHKaM 3KcrepToB, Bo3oOHOBIsIEMbIN (DOH]T TOCTATOYHO JOPOTO 00-
XOJUTCS IIPaBUTENLCTBY. [109TOMY B KauecTBe allbTepHATUBBI EMY B psijie CTpaH, Takux, kak OpaH-
uus, ['epmanus, JlrokcemOypr, Hunepnanael, npuMeHseTcs YCKOpeHHast Hopma amoptusanuu. OHa
IpesicTaBiIsieT co00i MpaBo, MPEJOCTABIAEMOE JOXOJHBIM IPEIIPUITUSIM CIUCHIBATH HHBECTHLIMU
B IIPOEKTHI MO AHEProd((HEeKTUBHOCTU OBICTpEE, YeM JApPYrue KamuTAJIOBJIOKEHHUS, YTO JTAeT BO3-
MO>KHOCTh CHU3UThH 32 KOPOTKHUI CPOK HAJIOTOBYIO 33/10J>KEHHOCTb.

B Ascrpuu, lanun, @panuuu, Upnanauu, Utanuu, Hunepnanaax nox pyopukoi oomux me-
POIPUATHI TPUMEHSETCS TPaBoBOe (HOPMATHUBHOE) PEryJHMpPOBAHUE JHEPIETHUSCKOTO MEHEDK-
MEHTa CIIPOca KOMMYHAaJIbHBIX X035SHCTB. OHO COCTOUT B TOM, YTO CJIE€AYsl IPOrpaMMe dHEpreTuyde-
CKOTO MEHEPKMEHTa CIIPOCa, UCITOJIb3YIOUIEH METO/1bl IUTAHUPOBAHUSI YIHEProoOeceYeH sl 10 Hau-
MEHBLIUM 3aTpaTaM, MPOU3BOAUTENb SHEPTUH O0Jiee 3aMHTEPECOBAH OTAATh YaCcTh CBOEH MPUObLIN
Ha (prHaHCHUpPOBAaHME dHEProcOEperauuX MEpONpUATUN y MOTpeOUTENs], a HE Ha CTPOUTEILCTBO
HOBBIX TI'€HEPUPYIOLIUX MOIIHOCTEH. ‘1I0CKONIbKY OONBIIMHCTBO HAIMOHAJIbHBIX IOCTABILMKOB
SHEPruu HAaXOJUTCSI B COOCTBEHHOCTH IrOCYIapCTBa, TO TOCYIapCTBO nepesa (UHAHCUPOBAHUEM I10-
JNOOHBIX CXEM JOJDKHO YTBEPAUTH 3aTpaThl U OPUObUIL OT pealu3aly Mporpammsl U Gopmy mpa-
BOBOT'O PETYIMPOBAHUS PACXOJIOB.

B HOBBIX mHAycTpHanbHbix crpaHax FOro-Bocrounoit Asum (Kopes, Cunramyp, ['oHKOHT,
TaiiBaHb) 3HaYMTENIbHASI YaCTh YHEProcOEPEraroIuX MEeponpusaTHid (GUHAHCUPYETCS CaMUM TOCY-
JapCTBOM, KOTOPOE 4Yallleé BCEr0 CaMO YCTaHABIIMBAET dHEPreTUYeckoe 000pyAOBaHHUE, COOTBETCT-
BYIOIIIE€ HENPOMBIIIJIEHHON cdepe, BbIIENSIET BiaJeibliaM KUJIbIX JOMOB IieJieBble OeCIpOLEeHT-
HbIE CCY/bl WIIK CYOCUMH HA MEPECTPOIKY 31aHUI U TPUOOPETEHNE MaTepraIoB B COOTBETCTBUH C
CYLIECTBYIOIIMMHU CTaHAAPTAMH U PEKOMEHIALIUSMU CIIEIIUATUCTOB.

[IpaButenbctBo TaliBaHs mpenocCTaBisieT NPOMBIIUICHHBIM HPEANPUATHSAM HU3KOMPOIEHT-
HBbIE KPEIUThI Ha MPUOOPETEHHE PHEProcOeperaroIiero 000py10BaHus BHYTPH CTpaHbI U 3a pyoe-
HKOM.

B nekoropeix crpanax (BemukoOputanus, CILIA, Uranus) B nocieaune 10—15 ner npen-
MPUHSTHI IArd 10 PErYIUPYEMON 3aKOHOM JEMOHOTIOIN3ALUH JeSITeIbHOCTH AIEKTPOIHEPTeTHYe-
CKUX KOMIIAHUH IyTeM MOCTEIEHHOr0 BOBJICYEHHS B PHIHOK ITPOM3BOJICTBA AIEKTPOIHEPTUU HOBBIX
SHEProNpou3BOAAIIUX (UPM, a TAK)KE OpraHU3aLUK PhIHKA 110 SKOHOMHHU 3JIEKTPOIHEPIUM KaK allb-
TEpPHATHUBBI YBEJIIMUEHUIO €€ MPpou3BocTBa. OpraHu3aius pblHKa YCIyT M0 pealu3auuu sHeprocoe-
PEXKEHUs B pErMOHE BBIHY)KJIA€T dHEprocOeperaroinie KOMIIaHuU 3aHUMAaThCsl BOIPOCAMH SHEPro-
cOepexenns y motpedurens. Psg koMmanuii B 3TUX CTpaHax WAYT Ha MOMICPKKY dHEprocoOepexe-
HUS Yy IPOMBILUIEHHOTO IPOU3BOIUTENS, TAK KaK 3TO BEJET K SKOHOMUYECKOMY O370POBIIEHUIO 00-
CIIY’)KMBAIOIIET0 PETMOHA, POCTY MPOU3BOJCTBA U COOTBETCTBYIOLIEMY YBEIUYEHHUIO NOTpeOIeHUs
AJIEKTPOIHEPIUH.

PerysmpoBanue 3HeprocoepexeHusi B mpombinLieHHocTu. HeMHorue rocynapcrsa 3anai-
HOHM EBpomnbl uayT 1o myTH YCTaHOBKM HOPMATHBOB, HEMOCPEACTBEHHO OTHOCSIIUXCS K IMPOMBIII-
neHHocTu. [IpuynHON HenmomylIIpHOCTH BBEAECHUS HOPMATUBOB JJISi IPOMBILIJIEHHOCTH SIBIISIETCS
TO, YTO MPOMBIIIJIEHHOCTh PACIOJIaraeT JOCTaTOUYHBIM KOJMYECTBOM (PMHAHCOBBIX CPEICTB, BBICO-
KOW TEXHHYECKOU KBaju(UKalueld nepcoHasia, CTpEMIIEHHUEM K MaKCUMAalbHBIM J0xojam. [pyru-
MU CJIOBaMH, B IIPOMBILIEHHOM CEKTOPE AOCTATOYHO COOCTBEHHBIX BHYTPEHHUX CTHUMYJIOB, IIOPO-
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KJCHHBIX KOHKYPEHLMEH Ha PbIHKAX, MPUHYXAAIOMIMUX IPOU3BOJIUTH MEHEE SHEPrOEMKYIO, a Cie-
JI0BaTeNbHO 00Jiee KOHKYPEHTOCIIOCOOHYIO MPOAYKIHUIO, 4 3HAYUT M aKTUBHO OCYIIECTBIISATh MOJIH-
THUKY HEProcOepexeHusl.

Tem He MeHee, B HEKOTOPBIX CTpaHax BCE e UCHOIb3YIOTCSI MEPOIIPUATHSI, CTUMYIUPYIOLINE
MOBBILIEHUE SHEPTOAIPHEKTUBHOCTH B MPOMBIIIIEHHOCTU. K UX YMCIly OTHOCATCS CleNyIOIUe:

* B psje rocyaapcTB NpUMEHSIOTCS 0013amenvHble dHepeemudeckue ayoumsl. B otpacisx c
00JIBIIUM NOTPEOIIEHUEM SHEPTUH TAKHE ayAUThI IPOBOAATCS HA PETYISIPHOM OCHOBE U UX MPEATHN-
caHMs 00s13aTeNIbHBI K UCIIOJHEHUIO. DHEPreTUYECKUE ayIUThl SBISIOTCS HEOOXOAUMBIM YCIIOBUEM
JUIS BBLJICJICHUSI IIPABUTEIbCTBEHHBIX CYOCHAMM WJIM APYrol MOMOIIM B OCYIIECTBIEHUU MEPO-
HPUSATUN TI0 YHEPrOCOEPEIKECHUIO;

B Uranuu, ®Opannuu, Hunepnangax, [lopTyranmum cymiecTByeTr TpeOOBaHHME COCTaBICHUS
SHEPreéTUUECKUX TUIAHOB KPYIHBIMU MIPOMBIIIJIEHHBIMU MPEANPUATUSAMH C YKa3aHUEM HaMe4aeMbIX
MEPOTIPUATHI 10 MOBBILIEHUIO YHEPTOI(P(HEKTUBHOCTH, @ TAK)KE BBIIIOJHEHHUS OTYETOB 110 HCIOJb-
30BaHUIO PHEPIUU B TEUEHHE TOJa U JEATEIbHOCTH, HANpPaBJICHHOW HAa yMEHBLIEHHE 3HEProIlo-
TpebaeHus,;

* B I'epmannu, ['pennn 1 @paHumy DpUMEHSIOTCS CTaHIAPTHI UIsl KAMEp CrOpaHUs TOIUIMBA.
OueBHIHO, POJIb ATOTO CTaHIAPTa OCOOEHHO BEJMKA TaM, IJI€ AKCIUTYaTHPYIOTCS MapoTreHepaTophl
WIM YCTaHOBKH IO BbIpabOTKE TexHoJormyeckoro Temia. OueHs peaxu B 3anaaHoi EBpone sHep-
reTUYecKre CTaHIapThl Ha o0opynoBaHue. OHM OXBAThIBAIOT JBUIaTENM, HACOCHI, BEHTUIISATOPHI U
KOMIIPECCOPBI;

e Jlig CTUMYJIMPOBAHMS COBMECTHOM BBIPAOOTKH TeIlIa M JIEKTPUUECKOW SHEPruu HCIOJIb-
3YIOTCSl TaKU€ MEpPONPUSTHS, KaK OJaronpusTHBIA LIEHOBOM PEXUM, ACHEXKHBIE OTAllUU, KOI/a
4yacTh KalUTaJOBJIOKEHUN oOecrieuuBaeTcs NmpaBUTENbCTBOM. [IpaBja, CyiiecTBylOT OHM B CTpa-
Hax, COCTABJIAIOIIMX MEHEee NOJOBUHBI OT Bxosauumx B EC.

Ynpaenenue snepzocoepercenuem ¢ cmpoumenvcmee. CTpouTenscTBO - 0J1Ha U3 cep Xo-
3SIICTBEHHON JESITENIbHOCTH, /1€ LIMPOKO MPUMEHSETCS HOpMaTUBHOE peryinupoBaHue. CambIMU
pacnpoCTpaHEHHBIMH M3 BCEX HCIOJIb3YEMBbIX HOPMATHUBOB SIBJISIIOTCSI HOPMATUBHBIE COIPOTHUBIIE-
HUS TeIUIoNepeade yepe3 orpakJaroliie KOHCTPYKIUHN 30aHUi U coopyKeHU. OHU JIOJIKHBI Ta-
PaHTHPOBATh TEIUIONOTEPU HUKE MAKCUMAJIBHO JOMYCTUMOIO YpPOBHS HpPHU IMPOEKTHUPOBAHUH U
CTPOUTENILCTBE HOBBIX 3JaHUNM. B HEKOTOpBIX CilydasX HalMOHAJIbHBIE KOJEKChl MPUMEHSIOTCS
TaKkKe K paboTam 1o peabMINTaluH CYIIECTBYIOIIUX 3/1aHUH.

Kpome Toro, pyHKIIMOHMpPYET HOPMAaTUBHOE PETyIupoBaHue d3PPEKTUBHOCTH MPHUOOPOB, KO-
TOPOE IPUMEHSETCS IO OTHOLLIEHUIO K OTOMUTEIBHOMY 000pYy/I0BaHUIO, BOJAOTPEHHBIM CUCTEMAM, a
TaKKe K XOJIOJAUJIbHUKAM, CTUPAJIbHBIM U MOEUHBIM MalllMHAM U APYIMM BUJaM JOMAIIHEro 000-
pyaoBaHUs. 3aKOHOIATEJIbHBIE aKThl 3aKPEIUISIONIME 3TH HOPMATUBBI MOTYT JIMOO 3aIPETUTh MPO-
JaxKy IpuOOPOB, Y KOTOPBIX SHEPreTUUECKHE XapaKTEPUCTUKH HIKE OIPEAEIIEHHOTO YPOBHS, JIU0OO
MmoTpebOBaTh COOTBETCTBYIOIIEH MapKUPOBKH, HHOOPMUPYIOIIECH MOKYMaTeaed 00 3HEpronoTpeo-
nenuu. CTaHaapTbl Ha NpUOOPHI M MpaBUiIa MAPKUPOBKU TaKKE OrOBOPEHBI 3aKOHOJIATEIIbHBIMU
aKTaMH.

B ABcrpun u ['epmanuu BBeeHO M3MepeHHE NOTPEeOIeHHs TEMJIOBON SHEPTUH OT/IEIbHBIMU
KUJIBIMU JOMaMU. Y4eT TEIUIOBOM dHEPruu, MOTpedIsieMOi KUIbIM TOMOM, BXOASIIHUM- B CUCTEMY
LEHTPATU30BaHHOTO TEIJIOCHA0XKEHHUS, IPENOoJaraeT BbIBICHUE (PAKTHUECKOW CTOMMOCTH IIO-
TpeOJICHHOM TETUI0BOM ’Hepruu. U, eciiu cuera 3a 3HEPrut0, OCHOBAaHHBIC HA U3MEPEHHOM MOTPEO-
JIEHUH, SBIISIOTCS TPEANOCHUIKON K JIEWCTBEHHOM paboTe Mo 3HEprocOepeKeHnt0, TO HEOOX0 MO
1 3(pPEKTUBHOE CPEJCTBO PErYIUPOBAHUS KOJIMUECTBA OTPEOIAEMOM SHEPruu.

Ynpaenenue snepzocoepesrrcenuem na mpancnopme. Tpancnopr siBiisseTcsi Haubosee Hopma-
THUBHO perynupyeMoit cepoil. CaMbIM pacnipoCTpaHEHHBIM HHCTPYMEHTOM BIIMSHUS Ha KOHBIOHK-
TYpy HOCIEAHEN CIyX,aT BbICOKHE HAJIOTU HA TOIUIMBO Ui JABUraTesel. L{eHbl Ha TOMIMBO BIUSIOT
Ha pelleHue noTpeduTenet o BbI0ope aBTOMOOUIIS, a 3TO, B CBOIO 04Yepelb, OPUEHTUPYET IIPOU3BO-
JUTeNel Ha BBIMYCK TE€X WJIM MHBIX TUIIOB MaimuH. Hanpumep, B Utanuu cyiecTByrOT BBICOKHE Ha-
JIOTU U LIEHbl Ha OEH3UH, U, KaK CIIEJICTBUE, OJIMH U3 caMblX 3PPEKTUBHBIX, C TOUKU 3PEHUS IIO-
TpeOJeHus] TOIIMBA, aBTOMOOMIbHBIX MapkoB EBponbl. OgHaKo, MHOTHE MPAaBUTEILCTBA HUCIOJIb-
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3YIOT HaJOT000JI0KEHHE HA TOIUIMBO HE CTOJBKO JUISl CTUMYJIUPOBAHUS I(PPEKTUBHOCTH €ro HC-
MI0JIb30BaHMsI, CKOJIBKO ISl IONIOJIHEHUS CBOErO OO/IKETA.

HupexktuBa EC TpeOyer exerofHod NpOBEPKHU COCTOSIHUSI TPAHCHOPTHBIX CPEICTB, B TOM
quclie U ONPEJEIICHUs XapaKTEPUCTUK BHIOPOCOB. B HEKOTOPBIX CilydasiX HallMOHaJIbHbIE TPeOOBa-
HUS BKJIIOYAIOT U OLIEHKY KauecTBa U 3((HEKTUBHOCTH HCIOIb30BaHUS TOILUIMBA.

Hexotopsie eBpormetickue npaButenscTBa B 1980-¢ roapl 3aximroumimm JOOpOBOJIBHBIE COTJIA-
LICHUS C MPOU3BOJUTENSIMA TPAHCHOPTHBIX CPEJCTB IO MOBBILEHUIO 3()(HEKTUBHOCTH HOBBIX aB-
ToMoOwmIel. B aToif cBsi3u ObLIIM TOCTUTHYTHI IJIaHOBBIE MOKa3zaTenu. OJJHaKO, HEJb3s UCKIII0YaTh U
TOT0, YTO (haKTOPbl BHELIHETO phIHKA MPHUBENN Obl K aHAJIOTMYHOMY K€ pe3yNbTary, Aa)ke Mpu OT-
CYTCTBUU MOJIOOHBIX COTJIAILIEHUH.

B psne eBpomnelickux rocyaapcTB B TE€UEHHE OIPaHUYEHHBIX NEPUOJOB BPEMEHH NPHUMEHS-
JMCh CYOCHTNY MITH HAJIOTOBBIE CKHUJIKH JIJIsl 3aMEHBI TPAHCIIOPTHBIX CpeAcTB. MIHOT /1A 3TH CTHMYJIBI
MCIOJIb30BAJIUCH /ISl YCKOPEHUSI BHEIPEHUSI KaTATUTHUECKUX HEUTPAIU3aTOPOB.

B kaxoi cTpaHe CcyliecTByeT OrpaHUYeHHE CKOPOCTH MPAKTUUYECKH Ul BCEX BUIOB JIOPOT.
[Ipex e Bcero, OHO MOTUBHPYETCSI COOOpaKEHUSIMHU O€3011aCHOCTH, HO BMECTE C TEM IPUHOCHT JI0-
MOJIHUTENbHYIO HOJIb3Y - SKOHOMUIO TOILJIMBA.

Takve MHCTPYMEHTHI, KaK HAJIOTM Ha MOKYINKY U UMIIOPT MAlllMH, a TaKKe €XKErojHas Io-
IIUIMHA Ha aBTOMOOMIIN, OE3yCIOBHO, SIBJISIOTCS CPEACTBOM YBEIMUEHUS FOJ0BOTO J1oxoaa. TeM He
MEHee, OHU TaK)Ke 4acTO pa3padaThIBalOTCA Ui TOTO, YTOOBI CTUMYIMPOBATH CHPOC MOTPEOUTEINS
Ha MalInHbI ¢ 6osiee BHICOKOI(D(PEKTUBHBIM HMCIIOJIb30BaHHEM TOIUIMBA. [103TOMY MOXKHO CKa3atb,
YTO CTPYKTypa HaJIOr000JI0KEHUS BIMSIET U HA IPOU3BOAUTENEH aBTOMOOUIIEH.

['penust BBEna HAJIOTOBYIO CKHMJKY Ha HOBBIE HEOOJBIIME aBTOMOOWIM C HU3KHUM YPOBHEM
BBIOpOCA; a JJIsl TTOJTYYCHHS] HAJOTOBOW CKHJIKH TPeOOBAJIOCH BBHIBECTH M3 OOpaIlleHUsl CTaphlil aB-
TOMOOMIIb.

Bo ®panmun u Utanuu neiicTByeT Tako HHCTPYMEHT, KaK BO3pACTAIONIMNA HAJIOT HA J100aB-
JICHHYIO CTOMMOCTH (TO €CTh MOBBIIICHHBIN TTOKa3aTeNb il 00beMa JBUTATEIIs, TPEBBIIIAOIIETO
OTIPE/ICTICHHBIN YPOBEHB), KOTOPBIN, C TOUKH 3pEHHSI SHEPTrodQPEKTUBHOCTH, OJIATONPHUITHO BIUSICT
Ha pa3Mep TPAHCIOPTHOIO CPEICTBA. Y TPAaHCHOPTHBIX CPEJCTB HA AU3EIBHOM TOILJIMBE PACXO]] TO-
IUIMBA HIKE, YEM Y TPAHCIIOPTHBIX CPEACTB Ha OEH3MHE, 0COOEHHO B TOpoJcKoM pexume. [loatomy
npuMeHeHue 1uddepeHIpOBaHHOTO HAIOTO00I0KEHHS il OEH3MHA U JU3EIbHOTO TOILIMBA MPU-
BEJO K OOJbIIEMY PacHpOCTPAHEHUIO TU3EIbHBIX MalluH B EBporme, 4To 0COOEHHO 3aMETHO BO
®paHuuM 1

BenukoOpurtanuu. bonee HU3KKE 1IeHBI HA JAWU3EJIbHBIE AaBTOMOOUIIN TaKKe OJaronpusTCTBY-
I0T UM TI0 CPaBHEHHIO C MAallMHAMU Ha OEH3UHE.

C uenpio mpeonoeHuss HHHOPMAITMOHHOTO Oaphepa Ha MYTH K SHEProcOECPEKEHUIO HUCIIOIb-
3yeTcsl MapKUPOBKA HOBBIX aBTOMOOMIIEH IO pacXo/y TOIIMBA U PACIIPOCTPAHEHHE CBEJIEHUH O I0-
TpebneHun torumea. B BenukoOputanuu Takas MapKUpOBKa SIBIIsieTCS 00s13aTElIbHBIM TPeOOBaHU-
€M, B TO BpeMsl, KaK B IPYrUX rocy/1apcTBax MPUHAT 10OPOBOJIBHBIN MOPSAIOK KiaccuUKaIUHU.

B HeKoTOpBIX eBpONEeNCcKUX rocyIapcTBax MpU MPOXOKICHUH dK3aMeHa ISl IIOTy4YeHUs BO-
JIUTENBCKUX MPaB CYIIECTBYET MPOBEPKA KaueCTBA BOXKIACHUS C MO3ULMHI 3(PPEKTUBHOTO MCIOIIB30-
BaHUA TOIUIMBA. DTO HauboJiee aKkTyalbHO JJI BOAUTENEH aBTOOYCOB U TPAKTOPHUCTOB, IIOCKOJIbKY
peryispHoe HaOJIoJIeHHE 3a MOTPeOJIEHHEeM TOIUIMBA TPAHCIOPTHBIM CPEICTBOM MO3BOJISIET UM
KOHTPOJMPOBATh UX COOCTBEHHbIE TOKA3aTEIH.

Pezcynupoganue eéneopenus 60300H061A€MbIX UCMOYHUKOE IHepuu. OTCYICTBUE B Ha-
CTOsIIIee BpeMs Ha PbIHKE MHOTUX TEXHOJIOTH, OCHOBAaHHBIX Ha HCIIOJIb30BAaHUHU BO30OHOBIISIEMON
SHEpPruM, O3HAYaET, YTO Tpedyercs omnpeaeneHHas (Gopma GUHAHCOBOM MOJJIEPKKH UX PA3BUTHUSL.
[ToaToMy BO MHOTMX CTpaHax CYIIECTBYIOT HOPMAaTHBbI, HallpaBJ€eHHbIE HA OKa3aHHE TaKOW MOJ-
JEPHKKU.

Bo MHOrux 3amagHoeBpOIEHCKUX CTpaHaxX J0BOJbHO CHJIBHYIO HMOJIEPKKY UMEET MOKYIKa
AJIEKTPOIHEPTHH OT BO30OHOBISIEMBIX UCTOYHHUKOB. J[J1s1 3THUX 11esielt mpelycMaTpUBaIOTCS LIEHOBBIE
CTUMYJIbI, XOTSI METO/Ibl X peau3aluy pa3jiuydHbl B pa3HbIX cTpaHax. Hanpumep, B [lanuu xom-
MYHaJIbHBIE MIPEANPUATHS 00s13aHbl IOKYaTh SHEPTUI0 OT BO30OHOBISIEMbIX HCTOUYHUKOB, a Benu-

215



KOOpUTaHUU CYyIEeCTBYeT TpeOoBaHUE, YTOOBl SHEprocucTeMa IMoKyIajga 3J1€KTPOIHEPTUI0 OT BO-
300HOBJIIEMBIX HCTOYHUKOB YHEPTUH 110 PUKCUPOBAHHBIM LIEHAM.

[TonynsapHbl Takke u apyrue ctumyisl. K npumepy, B Anrimu, Uranuu m Hunepmannpax
ofOecrieunBaeTcs MOJIEP)KKa KallUTAIbHBIX BJIOKEHUI B MPOEKTHI 10 BO3OOHOBISEMBIM HUCTOYHU-
kaM sHepruu. OHaKo MOJAEPKUBAIOTCS pa3InyHble TEXHOJIOTHU. Tak, B ABCTpUU NpeAnoYTeHHE
oTnaeTcsi (OTOAIEKTPUUECKON »HepreTuke, B HuaepimaHmax MpuUOpPUTETHOM cuuTaeTcs SHEprus
BeTpa. ['epmMaHus okas3bIBaeT MOAJEPKKY B BUJE JIbIOTHBIX 3aiimMoB, a [lopryramus causmna HJIC
Ha 00opyl0BaHuE /JIs1 BO30OHOBIISIEMBIX HICTOYHUKOB SHEPTUU.

B GonbmrHCTBE MpOMBIILICHHO pa3BuThix crpan mupa (CLIA, I'epmanus, Snonus, ®Opan-
tysi, Vicnianusi, AHIIIMS U JIp.) CYIIECTBYIOT HAIMOHAIBHBIC MPOrPAMMbl Pa3BUTHSI HETPAIUIIUOH-
HOW SHEPTeTHKH, MpeIycMaTpuBaiomue B TedeHne 5—10 npencrosmux JeT 3HaYuTeIbHOE Paciu-
penre ucnonb3oBanuss HBUD: no 2-5% ([anus, [Nomnangus, CIIA) u no 10-15% (Hosas 3enan-
nvst, ABcTpanus, Kanania) o0miero morpeoeHus.

Haubosapmmii uHTEpeC U pacnpoCTpaHEHUE UMEIOT YCTAHOBKH, MCIOJb3YIOIINE COTHEUHYIO
SHEPruIo, JHeprur Berpa u 6uomaccel. Hampumep, 8 CIIIA B 1990 r. u3 3,6 mut. '/l sHEprum,
MIPOM3BEICHHOM 32 CUET COJHEUHOU pamuanuu, 3,5 MiH. [ mpencTaBiser coO00M HU3KO MOTSHITH-
aJIbHOE TEIIO, UCIIOJB30BaHHOE /ISl TOpsYero BojocHabkeHus. B M3paunse B cOOTBETCTBUM C 3a-
KOHOM, TpeOyroIUM, YTOObI Ka)abli JI0M OblI CHAOXXEH COJIHEYHOW BOJOHArpeBaTelIbHOM ycTa-
HOBKOH, ycTaHOBJICHO 0K0JIO 800 ThIC. COTHEUHBIX YCTAaHOBOK, Mpom3Bo X 15 mutH. I'JIx sHEp-
run U obecrieunBaromux /0% moTpeOHOCTH B TOpsTIEH BOJIE.

B nocnennee Bpemsi B MUpe NOBBICUIICSI HHTEPEC K YCTAaHOBKAaM, HEMOCPEACTBEHHO Mpeolpa-
3YIOUIUM COJIHEUHYIO paJHaliio B 3JIEKTPO3HEPTHI0. B 3TOM OTHOILIEHUU UHTEPECEH ONBIT AMNOHUH,
rJic B HACTOsAIICEe BpeMsi coopyxaercs (oTosnekTpuyeckas ycranoBka (DDVY) momrHocThI0 750
kBT1. B CIIIA 90 sHepreTidecknx KOMIIAHUH co3Maii  (DOTODIEKTPHUSCKYIO TPYIINTY, KOTOpas
B TeueHHe OmKalMxX S JIeT IIaHupyeT BBeCTU B 3Kciutyaranuio OOV obmel MouiHocThIO 47
KBT.

Berposunepreruueckue yctanoBku (BDOY) mocturim ceroiHs ypoBHS KOMMEPYECKOH 3perio-
CTH U B MECTax ¢ OJaronpusTHbIMU CKOPOCTSMH BETpa MOTYT KOHKYPHUPOBAaTh C TPaJIULMOHHBIMU
ncrounnkamu sueprun. Tak, B CIIA ycranoneno 6osee 1,5 mau kBt BOYVY, B lanuu BDY npous-
BOJIT OKoJi0 3% MoTpeOiIIeMON CTpaHOW DHEPIHH, BEIMKH MOIIHOCTH yCTAaHOBJICHHBIX BDY B
[IBeuuwn, N'ommanauu u ['epmanuu.

B nocneanee BpeMst HOBBICMIIOCH BHUMAHHUE K MCIIOJIb30BAHUIO OMOMACChl B SHEPTreTHYECKUX
[eNsaX. DTO BBI3BAHO TEM, YTO HCIIOJIb30BAaHUE PACTUTEIBHOW OMOMACCHI MPH YCIOBUH €€ Helpe-
PBIBHOTO BOCCTAHOBJICHUS (HOBBIC JICCHBIC MIOCAJIKH MTOCIIC BRIPYOKH Jieca) HE MPUBOJIAT K YBEIIHUC-
Huto koHueHTpauuu COz B atMocdepe; Co3aHHbIe TEXHOJIOTHUHU MTO3BOJISIIOT UCII0JIb30BaTh OMoMac-
Cy 3HaYUTENIbHO 00Jiee 3(h(HEeKTUBHO, YEM paHbILIE.

12.2. OnpIT 3Heprocoeperaromeii moautuxku B CLIA

[Tonutuka sHeprocOepekeHuss B pa3inyHbIX ee (opmax crana npoBoautscs B CLIA mpu-
MepHO ¢ cepenunbl 70-x romoB. 3a nepbie 10 yieT ee OCyIIeCTBICHUS 3aTPaThl HA SHEPTHIO OBUIH
camkeHsl 6onee yem Ha 200 mupa. non. B 1974-1986 rr. sneproemMkocts npombinuieHHoctH CLIA
€XKETOIHO CHIKaIach Ha 3,7%, a B JaJbHEHIIIEM TEMII CHIDKEHUS COCTaBMII 0KOJIO 1,2% B ToI.

3a mepuoya 1985-1995 rr. sHeprocoOeperaromas 3hHEKTHBHOCT XOJIOAMIBHOTO 000PYI0Ba-
Husi B CLIA Breipocna B 3-7 pa3, MOpPO3WIHLHUKOB B 4-5 pa3. O Macmrabax SKOHOMHH XOPOIIee
IIPEJICTaBJICHHUE J1a€T MACCOBBII MEPEX0/l B OCBEIICHUH IOMOB Ha (PIFOOPECLIEHTHBIE CBETUIIBHUKH.
Onu okazanuch B 4 paza d3pdeKTHBHEE B IUTAHE YHEPTo3aTpaT, U CpoK uX ciryx0sl B 10 pa3 mpeBsI-
[1aeT aHAJIOTUYHBIC IMOKA3aTeIN M0 OOBIYHBIM JIaMITaM HaKaauBaHUs. YcraHoBka 195 miH. dirroo-
pecuentHbiX jJamn B CIIA tompko B 1995 r. m3baBuina CHIA oT HEOOXOJAMMOCTH HapaIlWBaTh
MOIITHOCTE cBoux TOI Ha 9,6 muH. KBT.

Crnincok mupoko npuMensieMbix B CILIA HOBBIX METOZIOB SHEProcOepe eHUsI MOKHO MOIOJI-
HUTh YKa3aHHEM O HOBBIX THUIAX aBTOMOOWJIEH, aBTO- U aBUAMOTOPOB, yCIIEXaMH B CTPOUTEIILCTBE
C IPUMEHEHHUEM HOBBIX COXPAHSIOIIMX TEIIO MaTepUajIoB, IOBCEMECTHOE BHEIPEHHE TEPMOCTATOB
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1 MOHMTOPHHTA 3[JaHUU BO M30€KaHuE MOTEph TEIUIa, BHEJPEHUE IHEProcOeperaroimnx TeXHOI0-
I'Uil B METAJUTYprUH, XUMUYECKON U LEIUTI0JI03H0-0yMaskHON POMBILIIIEHHOCTH.

B xonre 90-x rr. B CIIIA Ha ocBemenue B cpeaeM pacxogoBaiock 500 mupya. kBT-u amek-
tposneprun mwim 20% obriero ee mpou3BoacTBa B crpane. [Ipu a3tom 40% s3Heprun nmoTpedIisiercs B
nammax HakarBanus, 40% — B duroopecteHTHBIX tammnax 1 20% — B Ta3opa3psaHbIX JTaMIiax
007b1110} MOITHOCTU. TeXHUYECKHE YCOBEPIIEHCTBOBAHUS (DIFOOPECIEHTHBIX JIaMII U 3aMEHa HaKa-
JIMBaHUSl KOMITAKTHBIMU (DIFOOPECHEHTHBIMU CBETUJIBHUKAMU 00ECIEYUBAIOT B MEPCIEKTUBE CHU-
KEHHUE 3aTpaT 3JeKTpodHepruu Ha ocsemnieHue 10 40%. OCHOBHBIMU MCTOYHHKAMH B (Irroopec-
LEHTHBIX CBETHUJIbHUKAX SBJIIOTCS TBEPAOTEIbHbIE BBICOKOUACTOTHBIE OalaHCHBIE COITPOTUBIICHMUS,
KOTOpbIE B YCOBEPIICHCTBOBAHHBIX BapUAHTAX BBIJCIAIOT MEHbIIE TEIJIa U MO3BOJISIOT PErylIupo-
BaTh SIPKOCTb JIaMIIbl B IIMPOKOM JHara3oHe. Takue CBETHIIBHUKHM HCIOJIb3YIOT C aBTOMaTUYECKH-
MU CUCTEMaMHU YIIPaBJICHUS, KOTOPbIE THOKO PEryIHpYyIOT MOIIHOCTh UCKYCCTBEHHBIX HCTOYHHUKOB
CBETa C y4eTOM €CTECTBEHHOW OCBEIICHHOCTH, a TAK)Ke HAJIMYH JIFOJCH Ha pabounx MecTax. ITH
YCOBEPIICHCTBOBAHUS 00CCIICUNBAIOT SKOHOMUIO DJHEPTHH Ha OCBEIIeHUE B pa3mepe oT 25 no 70%,
a JIOTIOJTHUTENBHBIC yaeabHbIe 3aTpaThl He TpeBbimatoT 0,02 noi. 3a 1 kBr/4.

B CHIA B 7ieTHH# nIepro]T MaKCUMAalIbHBIE HATPY3KH B JIEKTPOCETSIX 4acTo B 2—3 pasa mpe-
BBIIIAIOT HArpy3KH B HOYHOE BpeMs U nocturator 500 kBt. [Ipu 3ToM TpeTh 3TUX Harpy30K CBs3aHa
¢ paboToil cucTeMbl KOHIUIIMOHUPOBaHUS Bo3ayxa. [loaToMy B JHEBHOE BpeMsi B 4achl MUK TapH-
(Bl Ha 2IEKTPOIHEPTHUIO TIOBBILIEHBI, @ B OCTAJIbHOE BpeMsi — JbroTHbIE. CIOXKUBIIAsICS cCUCTEMA
Tapu(oB BKIItOYaeT AUPPepeHInPOBaHHbIE TapU(bI, pa3Mepbl KOTOPBIX BO3PACTAIOT MPU YBEJIUYE-
HUU 3JIEKTPONOTPEOICHHS; CHUXKEHHbIE Tapu(bl yCTaHABIMBAIOT JUIS JKUJIBLOB 3/IaHUHM, BBINOJ-
HSIOLUX OIPENIETICHHbIE MEPOIIPUSITHS 110 IHEProcOepeKeHUI0; 00iee BbICOKUE Tapu(bl B3UMAIOT-
cs 1o Oosiee BBICOKOM CTaBKE Ha BECh MEPUOJ MOBBILIEHHOTO CIPOCA; MPEPHIBHBIE TapU(bl B3U-
MaroTcs, KOrja IpeycMaTpUBaeTcs BO3MOKHOCTb PE3KOT0 CHM)KEHUSI IIPEUIOKEHUSI JIIEKTPOIHED-
ruu. Hekotopble KOMMYHalIbHbIE MPENNPUSITHS YCTaHABIUBAIOT JJIS MOKYIATeNed crelnuaabHble
sHeprocOeperammue Tapudpl B TEX CIydasX; KOTJa OHU MPUOOPETAIOT HOBBIC JIOMa C XOPOIIIEH Te-
wion3ossuel 1 3¢(GEeKTUBHBIMU CUCTEMAMM 3HEProoToryieHus. B 3Tom cityuae craBka Tapuda
camkaetcs Ha 12—14%. [IpakTukyercs cucTema, pH KOTOPOH KIMEHTHI 00S3YIOTCS MOIICP)KUBATD
noTpebiieHne 3IEKTPOIHEPTUU Ha 0oJiee HU3KUX YCIIOBUSAX B OOMEH Ha CHIDKEHHbIe Tapudsl. [1pu
ATOM JIOCTHTAETCsl SKOHOMHS ITMKOBOTO cripoca B cpenHeM 1,3 kBT Ha kiueHTa B jome.

Jlo HelTaBHErO BPEMEHU AJIEKTPOCUETYNKH, (PUKCUPYIOUTUE PAcX0 SIHEPTHH C YIETOM BpeMe-
HU CYTOK, IMEIM CPaBHUTEILHO BBICOKYIO IleHy. [Toaromy muddepenunpoBannsii Tapud Ha n3-
Pacxo/I0BaHHYIO JIEKTPOIHEPIHI0 PACIpPOCTPAHSIICS JIMIIb HAa KPYIMHBIX MOTpEOUTENeH IHEpruu
(momHOCTRIO cBBIIIe 500 KBT), XOTS Ha HEOOJBIIMX MOTPEOUTEICH (KUIIbIC JOMa U MaJibie KOM-
MEpYECKUEe MPEANPHUATHUS) TPUX0AUTCs 2/3 MUKOBBIX HArPY30K B ceTsX. B HacTosimee Bpems pa3pa-
OoTanbl U B Ommwkaiimme 10 et mosyvar pacnpocTpaHeHUE HEAOPOTHE CYSTUHKH AIICKTPOIHEPTUU
C MHKpOIIPOLIECCOPAaMHU, KOTOPbIE MO3BOJIAT PacHpoCTpaHuTh IuddepeHIUupoBaHHbIA Tapud Ha
BCEX MOTPeOUTENEH ANEKTPOIHEPT UH.

Oxono 30% TeronoTeps CBS3aHO ¢ OKHaMH. Ecim y OKHa ¢ JBOWHBIM CTEKIOM OJIHY W3
BHYTPEHHHUX ITOBEPXHOCTEU MOKPBITH TOHKOW ITPO3PAYHOM MEHKOM M3 MaTE€pPUAIOB C HU3KOW H3IIy-
Yarolel crocoOHOCThIO, HAlPUMEP, OKCHIA 0JI0BA, KOTOpasi OTpaskaeT MHPPaKpacHOE U3ITydeHHE
o0paTHO B 31aHHE, TO 3PPEKTUBHOE yIETbHOE TEPMUUECKOE COMPOTUBICHNE TAKOTO OKHA BO3pac-
taet eme B 1,5 paza. JlanpHeliiee MoBBIIIEHUE YACTHHOTO TEPMUIECKOTO COPOTHBIICHHS OKHA B 2
pa3a BO3MOKHO IPH 3alOJIHEHUU MPOMEXKYTKa MEXAY JIBYMS CTEKJIaMU KCEHOHOM WJIM aproHOM
BMecCTO Bo3ayxa. [Ipu BakyyMHUpOBaHUU NPOCTPAHCTBA MEXK/Yy CTEKJIaMU WJIM 3all0JIHEHUHU €ro Kce-
HOHOM TaKO€ OKHO UMEET TEPMHUECKOE COIIPOTUBICHUSI OOBIYHON CTEHBI C TETIJIOU30JISAIUEH.

OpHMM U3 MEPCHEKTUBHBIX HANPaBJICHUN SIBJIsIeTCS 000pyI0BaHUE 3/1aHUI TEIJIOBBIMH aKKy-
mynsaropamu. Tak, B CTEHQOPACKOM YHMBEPCUTETE BMECTO YCTAHOBKU TPEOYIOLIMXCS TOMOJIHU-
TEIBHBIX KOHJIUIIMOHEPOB CTOMMOCTHIO 1,5 MJIH. J0JIIIapoB OBLIT IOCTPOEH TEIUIOBOW aKKyMYJIATOP
B BUJie 0aKa ¢ XO0JIOJHOM BOJOM JUIsl MMEIOLIEHCSl CUCTEMbl KOHIUIIMOHUPOBaHUs BO3yxa. OXiax-
JIeHHE BOJbI B OaKe MPOU3BOJUTCS B HOUHBIE Yachl. DTa cUCTEMA M03BOJIMIIA YMEHBIIUTD TUKOBBIE
Harpy3ku B ceTsax Ha 3,5 MBT u o6ecrieuria skoHOMH0 200 THIC. T0JUIAPOB B TOJI.

217



[Iporao3upyeMoe COBEpIICHCTBOBAHNE CUCTEM OCBEIECHHS], aBTOMAaTU3UPOBAHHOTO KOHTPOJIS
Y DKOHOMHH TEIUIa, KaK 0’KUAETCs, TIO3BOJIUT JOCTHYh HOBOTO CTaHIAPTa B €KETOJTHOM MOTpedIIe-
HIM SHeprin Ha 1 M? Iomam 3aanus — 262,7 ThIC. KKall B TOIL.

12.3. SInoHcKuUii ONBIT IJHEProcoepeKeHust

B Slnonuu nocne nepBoro He(QTIHOTO KpU3KCa ObUIA MPUHSTHI MEPHI TI0 SHEPTOCOEPEIKEHUIO,
KOTOpPBIE MTPHUBEIH K CHIKEHUIO Ha 35% 3HEProeMKOCTH BaJOBOTO HAIIMOHAIBHOTO Mpoaykra. On-
HAKO B TOCJIETHHE CEMb JIET SHEPronoTpeOieHne yBEeIMYMBAIOCh B cpeaneM Ha 3,1% B ro, mo-
3TOMY SIIIOHCKOE TpaBHTEILCTBO B 1993 1. mepecMoTpeno "3akoH 00 3HEprocOepekeHUH' ', OCHOB-
HBIC IPUHITUITE KOTOPOTO M3JIararoTcs HIKE.

B cooTBeTcTBMM ¢ HOBOW pelakiued 3akoHa, MHHUCTEPCTBO MEXIYHApOJHOW TOPrOBIH U
npomsliiuieHHOCTH Snonnu (MMTII) nomKHO ycTaHABIMBATh U OOBSBIATH OCHOBHBIC IMPHHIIHIIBI
MOJINTUKHU, HAIPAaBICHHON HAa BCECTOPOHHEE CTUMYJIMPOBAHNUE PALMOHAILHOTO YHEPrOUCIIOIb30BA-
HUS, @ OCHOBHBIE 3HEProloJb30BaTENN JOJDKHBI INPEINPUHUMATh YCUJIUS IO PALMOHAIM3ALNU
SHEPromnoJb30BaHUS B COOTBETCTBUU C 3TOU MOJUTHKOM.

A PerynupoOBaHH€ B IPOMBIIIJIEHHOM CEKTOPE.

B npombinuieHHOM: cekTope, KoTophlid motpedser coiie S0% Bceil sHeprun, peryimpoBaHue

OCYILIECTBIISICTCS MO CJIELYIOIIUM OCHOBHBIM HalpaBICHUSIM:

1. Memoouueckue yxazanus 0nsa pyKogooumelel nPOMbLULIEHHbIX NPEONPUSMUIL.

MMTII nipu conercTBUM OPraHoOB, PErYIMPYIOIUX Ty WX UHYI0 OTPACIIb, YCTAHABIUBAET IS PY-
KOBOJMTENEH CTaHJapThl 1 HOPMATUBBI U Ja€T HE0OXO0JUMbIE yKa3aHUs M0 UCIIOJIb30BAHUIO SHEP-
I'MH, KacaroIuecs:

* PaNMOHAIHHOTO CKUTAHUS TOTUINBA,

* palMOHaJIN3alUU OTOIUICHUS, OXJIAXKIEHUS U TeIUIoNepeaayH,

* IpeA0TBpallECHUs TEIIONOTEPD;

* HCIIOJIb30BaHUsI COPOCHOTO TEIIa;

* s(pdexkTuBHOTO TPEOOpa30BaHUS TEIUIOBOM SHEPTUM B AJICKTPHUYECKYIO;

* YMEHBIIICHUS TIOTEPH dIEKTPOIHEPTUH.

2. Duepeomenedncmenm.

Ha xaxqoM TpeAnpusi Ty MPOMBIIUICHHOCTH M SHEPT€TUKY, TIOTPEOIISIONIEM T'a3 U TEIUIO B KOJIH-
yectBax, npesbimaronmx 3000 T ycimoBHOTro TorumBa (B HEQTAHOM SKBUBAJICHTE) B TOI WIIH DJICK-
TPUIECKYI0 MOITHOCTE Oosiee 12 'Bt, MMIIT 00s13bIBacT yapenuTh CIIyk0y SHEPreTHIeCKOro Me-
HE/DKMEHTA.

3. Konmpons 3a ucnonv3o8anuem sHepeuu.

Ecmu Ha mpeanpusiTiH JOMYCKAIOTCs BOMUIONINE HAPYIICHHUS TPHHIUIIOB PAIMOHAIHLHOTO
SHEPronojb30BaHMsl, MUHUCTEPCTBO MOKET CAMO HJIM Yepe3 COOTBETCTBYIOLIEE BEJOMCTBO IOTpe-
00BaTh OT PYKOBOJUTEIIS IPEIIPUITHS IPEACTABUTH IUIaH SHEProcOepeKeHNs ; Ha HapyIIeHHe
JUCLMILIMHBI SHEProcOepeKeHNs MUHUCTEPCTBO OTPEarupyeT yKa3aHUueM HCIOJHUTH TpeOyemble
M0 UHCTPYKIIUU MEPOTIPUSTHSL.

4. Hasnauenue sHepeomeneodncepos.

PykoBoauTtens npeanpusaTus JOHKEH Ha3HAYaTh ONPEAETICHHOE KOJIMUYECTBO JIMIEH3UPOBAH-
HBIX DHEPrOMEHEPKEPOB, OCHOBHBIM COJECP)KAHUEM JAEATEIILHOCTH KOTOPBIX SBIISICTCS MPUHITHE
Mep M0 PalMOHAIBHOMY HCIIOJIb30BAHUIO PHEPIMHM U IPEJOCTABIIEHUE E€XKErOJHBIX OTYETOB IIO
SHEprocOEpeKEHNI0 B MUHUCTEPCTBO UM B FOCYAApCTBEHHBIE BEJOMCTBA, KYpUPYIOLIUE COOTBET-
CTBYIOILLYIO OTPACb.

[IpoBeneHue 3K3aMEHOB U JIMLEH3UPOBAHUE SHEPrOMEHEKEPOB OCYILIECTBIISIETCS OpraHu3a-
[IUEH, YIIOJTHOMOUYEHHONH MUHHCTEPCTBOM. 3aKOH OIPENeNsIeT MPOIEAYPhl H KPUTEPUHN TTPOBEICHHS
9K3aMEHOB, Jpyrue MpaBuiia, Kacarolrecs Npea0CTaBICHUs U OT3bIBA JTUICH3UH.

C 1984 r. arrecranyio SHEPrOMEHEKEPOB YIOJIHOMOYEH MPOBOJAUTH SIMOHCKUI LEHTp 1O
sHeprocoepexenuio (JA11D).

5. Duepeoayoum.

Ha ©osbmmx mpeanpusTusx, oOsi3aHHBIX OPTaHU30BaTh CIYXOy HEProMeHEPKMEHTa, UMe-
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eTcsi He00X0AUMOE KOHTPOJIbHOE 00O0pYyJIOBaHHE, U OHM JIOJKHBI CaMH MPOBOJUTH IHEProayIuT
IIPU MOJJIEPIKKE SJHEPTOMEHEIKEPOB.

Ha ManbpIx u cpeHUX MpeanpuaTusx ¢ yucioM padoraromux meHee 300 uenoBek sHEproay-
IWT TpoBOAMTCS OecriatHo. B oOcnenoBanny npuHuMarot ydactue 1-2 macnexropa u3 LD B Te-
qeHne oaHOro-aAByX aHei. C 1955 r. mpoeaeno npumepHo 5600 Takux oOcieIOBaHUMN MO BCEH
Snonun.

B cpennux nnm Oonbiinx komnanuax ALD npoBoauT mtatHelid SHEproayaut. JlBa uiu Tpu
JKCIEpTa MPOBOJIAT CHayYaja MpeABapUuTeIbHOE 00CIe1I0BaHre, 32 KOTOPBIM CIEAYET JeTalbHOe 00-
clIeJOBaHUE MPOU3BOJICTBEHHBIX MpolieccoB. [IpemnaratoTcss KOHKpETHbIE MEPHI 10 IJIaHY YHEPro-
cOepeKeHUs C OTPEIEIIEHUEM OXKUIAEMbIX BBITOJ] U TPEOYEMbIX CPE/ICTB.

b. PerynupoBanue 3HepronoTpedaeHus 31aHui U COOPYKEHUU

JIroboe nuio uin opraHuzalys, HaMepeBaroluecs: CTPOUTh 3JaHKe, 00sS3aHbl NPUHATH BCE
Mepbl JJI IpeIOTBPALICHUS TEIJIOBBIX MOTEPh U JUIsl pallMOHAILHOTO HCIIOJIb30BAHUS BCEX BHUIOB
SHEPreTUYeCKOro 000pyAOBaHMS B 3JaHUM B COOTBETCTBUU CO CTaHJapTaMH, yCTaHaBIMBAaEMbIMU
MMTII 1 MUHHACTEPCTBOM CTPOUTENBCTBA.

YcTaHaBIUBaKOTCS Mpe/ieibHbIe TEIIONOTEPH Yepe3 CTEHbI 3aHuil, KO3 (OULIUEHThI SHEPro-
noTpebiieHns Uil KOHJAWLIMOHEPOB, BEHTHJIATOPOB, 3PPEKTUBHOCTH OCBETUTENBHBIX NPUOOPOB,
OTOIUTENIbHBIX CUCTEM, TU(PTOB U T.J.

O6a MUHHUCTEpPCTBA JIAIOT HEOOXOAMMbIE KOHCYIbTAIMM U PYKOBOJSIINE yKa3aHUS Kak JUIs
CTpouTesel OOJbIINX COOPYKEHUH, TaK U JUIsl BIaJENbLEB YACTHOTO KHJIbS.

ECiIi MUHHCTEPCTBO YCTAHABIIMBACT, YTO JUIS 3aHMs IUIOmaapio Goxee 2000 M2 s¢dexTis-
HOCTb HCIOJIb30BaHUSl DHEPTUU HE COOTBETCTBYET CTAaHIApPTy M BIaJeJel] HEe MOJYUHSIETCS COOT-
BETCTBYIOIIMM TPEOOBAaHUSAM, MUHHCTEPCTBO YBEAOMIISIET 00 3TOM COOTBETCTBYIOIIEE BETOMCTBO.

B. Mepsbl peryaupoBaHusi 3Heprod¢g(@eKTUBHOCTH JIHEProeMKoro 00OpyAOBaHUS U
TPAHCHOPTHBIX CPEICTB.

Bbonbias nosis notpediieHus SHEPruy HPUXOIUTCSI HA aBTOMOOUIIN, KOHIULIMOHEPHI U IPYTroe
sHeproeMkoe odopyaoBanue. Ero adhpexTuBHOCTD, MpeycMOTpeHHAs MPOSKTHBIMHU MOKA3aTENSIMHU,
OTIpE/IeIIAETCS Ha CTaJUM MIPOU3BOJICTBA. 3aKOH HaJlaraeT onpeseieHHbIe 00s3aTeNnbCcTBa Ha MIPOU3-
BOJUTENIEH U UMIIOPTEPOB aBTOMOOUIIEH 1 ObiToBOro 06opynoBanus. MMTII ycranaBiuBaeT cran-
JapThl SHEProdPQPEeKTUBHOCTH, O0A3aTEIbHBIE Ui KPYIHBIX MOCTABIIHMKOB, HAalpUMeEp, MOCTaB-
nsromux 6onee 2000 aBToMoOwmIteit B ro mim 6osiee SO KOHANIMOHEPOB B TO/I.

[Tokazareny SJKOHOMHUYHOCTH aBTOMOOMJIEH NOJIKHBI ObITh HE HUYKE YCTAaHABIMBAEMbIX CTAH-
JapTOB, HAIIPUMEP, aBTOMOOMIb Maccoii MeHee 702,5 Kr J10oJpKeH OyaeT IPOXOIUTh Ha OJHOM JIUT-
pe 6ensuna 19,2 xM, T.e. Ha 100 KM JODKHO yXOauTh He Oosiee 5,2 1 6ensuna. [l aBTOMOOWIS
maccoit 1000 kr pacxo 6eH3MHa J10JDKeH ObITh He 0osee 6,1 1 Ha 100 kM.

Jluneitnas opranuzauus 3(p¢QeKTUBHA HA MEPBUYHOM JTarle BHEJIPEHUSI dHEProcOeperarumx
MEpPONPUITHH.

bpueaoa no evinoanenuro npoexkma (BBIT) — 370 BpeMEHHBIH KOJUIEKTUB CIICIUAINCTOB, Ha-
LIEJICHHbI Ha pelleHHEe ONpelesIeHHOM 3anauu. bpuraga pacmyckaercs, eciii paccMaTpuBaeMas
npobJieMa pelieHa uiv repeaana JMHEHHON OpraHu3allii.

[IpeumymectBa bBII — 3T0 ee MOOMIBHOCTB, BBICOKAsI CTENEHb FOTOBHOCTU K pazpaboTke
MEPCIIEKTUBHBIX TEM, TPEOYIOLIUX JITUTEIBHOTO MEPUO/Ia CIOXKHBIX HccieaoBaHui. OHaKO B psje
ciy4daeB pe3ynbTathl JaearesbHOCTH bBII He 1oXoAsT 10 OCHOBHOM MacChl COTPYIHUKOB, 3aHITHIX B
IIPOU3BO/ICTBE.

Manasi epynna koumpons kauwecmea (I'KK) ocHOBaHa Ha MPUBJICYCHHUH K €€ JIEATCIBLHOCTH
BCEX, B TOM YHUCIJIE PAJOBBIX COTPYAHUKOB IPEIIPUSITUS, T.€. T€X, KTO HEMOCPEICTBEHHO 3aHAT B
IIPOU3BOJICTBEHHOMN cepe, KTO pealbHO UCHOJb3YET SHEPTHUIO U PEATIbHO YYaCTBYET B BHINOJIHEHUU
sHeprocOeperatoniux meponpustuil. B pamkax I'KK coTpynnuku paboTtaroT HaJl TeMaMu MO HEP-
rocOepexeHHI0.

Oo6bruno I'KK nHacumteiBaer 5-10 BBICOKOKBaNMM(UIIMPOBAHHBIX CIEIIHATHCTOB, OCYIIECTB-
JISIOUIUX TOCTOSIHHBIA CAMOKOHTPOJIb U MOBBIIIAIONINX Ka4eCTBO CBOEH paboThl. VX nesTenbHOCTh
B 3HAYUTEJIBHOM CTENEHU IOJJIEP)KUBACTCS JIMHEHHON opraHu3anuei. 1lpu noanepxke nTMHENHOM
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OpraHu3alii OpPraHu3ylTCs oOCykaeHus, coop U aHanu3 uHopmauuu, GOPMYIUPYIOTCS MYTH
MPaKTUYECKOIO pelIeHus 3a/1au.

HestensHocts I'KK pa3BuBaercss B paMkax IpeKpacHO pa3pabOTaHHBIX U OJHOBPEMEHHO Tub-
KUX MeToauK. Mcnonb3yercs, HanpuMep, IporpaMMa «CeMH IMPUEMOB KOHTPOJIS KaueCTBa», BKIIIO-
Yarouas CiIeAyINe dTallbl:

1) hbopMyITUPOBKY TEMBI;

2) aHAIU3 CUTYyalK U GOPMYITHPOBKY 33/1a4H;

3) mIaHupoBaHUE MEPOTIPHUSTHI;

4) aHanM3 TPUYMH U CICACTBUI (BPEMEHHOW acmekT, 000OIIeHHE, TEKYIIHe H3MEHEHHS,
B3aMMOCBSI3H);

5) paccMoTpeHune U peaau3alys KOHTPMED;

6) poBEpPKY Pe3yJIbTATOB;

7) cTaHTAPTHU3ALUIO U KOHTPOJTb.

CoOOTBETCTBEHHO HCIIONb3YIOTCS «CEMb IPUEMOB» IIPEJICTABICHUS PE3YJIbTaTOB!

1) rpaduKu HO HapacTarIEMy UTOTY;

2) IPUYUHHO CJICACTBCHHBIC THArpaMMBbl;

3) rpaduKu ¥ AHArpPaMMBbI;

4) TUCTKU KOHTPOJIS,

5) rucrorpammei,

6) ctaTucTHYECKUE THarPaMMBbI;

7) marpaMMbl KOHTPOJIS.

OcHoBuble npuHLUIbl gesTensHocti ['KK:

MIOJIHOE PACKPBITHE MOTEHIIMANA KaXJ0ro 4YeJloBeKa M, B KOHEYHOM CYETe, pa3BUTHUE IOTEH-
1yaia rpymisl;

yIIydllleHUE YCIOBUM TpyJAa Tak, 4ToObl paboTa CTaHOBUJIACH MPUATHOM, MKU3HEHHO BAXKHOU
U TPUHOCSILEH YIOBIECTBOPEHUE;

.BHECEHUE BKJa/a B YIYYIIECHUE U PA3BUTHE IIPEANIPUATHS.

HcnonHuTtenu n pyKoBOAUTEIN 00ECTIEUMBAIOT YCIOBHS, IPU KOTOpbIX AesrenbHocTh ['KK co-
NEUCTBYET YKPEIUICHUIO MPEANPUATHUS; UX 3a/1a4H IIPH ITOM COCTOST B CIEAYIOIIEM:

1) nanpasisath uHTepeckl yuactHukoB ['KK Ha mpeBpalieHue TpyioBoi IesTeIbHOCTH B BakK-
HBIM acreKT XKU3HU PaOOTHHUKOB;

2) okaspiBath nojepkky rpynmnam ['KK, BHOcsmM cBOW BKIax B pedopMbl U pocT mpej-
MPUATHS,

3) HE MPOSIBISATH TOPOILUTUBOCTD B IMOJIyYCHUH SKOHOMHYECKO BBITOIbI;

4) B mepByrO oYepe/b OKa3bIBATh JIIOISAM TOMOIIb B PAa3BUTHU MX TIOTCHIMATBHBIX BO3MOXK-
HocTel. J[oOuTbes, 4ToObl 0OCTAaHOBKA Ha MPEANPUSATHH COAECHCTBOBaNA MOJIHOMY PAaCKPBITHIO TO-
TeHIMana pabOTHUKOB,

5) moaep:KuBaTh TBOPUYECKYIO CAaMOICATEILHOCTD COTPYIHUKOB TPEIIPUSITHS;

6) MPOBOUTH YETKYIO MOJIUTHKY Moafepkku aestenbHoctd ['KK 1 co3math opraHu3aimoHHbIe
CTPYKTYPBI JUIsl 3TOM MOAJIEPIKKH;

7) OpraHu30BBIBATH PA0OTY MO MOBBIIICHUIO KBATH(PHUKALUN COTPYIHUKOB;

8) mIaHOMepHO Pa3bACHITH PA0OYUM U CIYXKAIIUM ITOJIMTHKY YIIPABICHUS HA IPEANPHUSITHH;

9) MoOMIPSITH M CTUMYJIMUPOBATH JESTENBHOCTH paboTHHKOB npeanpustus B ['KK;

10) oxaswiBaTh moanepkKy yuactuio rpymn ['KK B npe3eHTaIusx BO BHEIIHUX CTPYKTYpax.

I'KK, mmpoko BHeIpsieMbIe B SAIIOHCKOW IIPOMBIIUIEHHOCTH, SIBJISIOTCS MOIIHON JBHXKYIIEH CH-
JIOM SKOHOMHMUYECKOTO Pa3BUTHS SNOHUH.

12.4. OnbIT NoBbIlIeHUs JHeProdpekTUBHOCTH B laHun
OTnUYUTENIbHON OCOOEHHOCTBIO JAaTCKOM AJIEKTPOIHEPIeTUKH SIBISIETCS  crienupuyeckas
(dhopma cOOCTBEHHOCTH M CTPYKTypa dHEpPrOKOMMaHWi. BiajgenbinaMu sHEProKOMITaHUM SIBIISIOTCS
MOTPeOUTENN, a caMH SHEProkoMnaHuu OecrpuObuIbHBI. Kaxkaplii moTpedburens ¢ MOMEHTa MOJ-
KIIIOYEHHS] K CETH CTAHOBUTCS aKIIMOHEPOM DPACIPENENIUTEIbHON KOMIIAHUM U UMEET MpaBo U30H-
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paTh CBOMX IpejacraButeneil B ee ['eHepaiibHOe coOpaHHeE, KOTOPOE B CBOIO ouepelb H30upaer
[IpaBnenue.

Ecnu xoMnanus mosiydaet npuObUIb (2 3TO BO3MOXKHO, HAIIPUMEP, MPH MaJCHUH IIEH Ha TOII-
JIMBO), TO TMOTPEOUTENb MOJIyYaeT AUBUACH/BI B (JOPME CHIDKCHHUS [IEHBI HAa SHEPIHIO HA CIICAYIO-
UM TOJI.

OCHOBHBIE 3aKOHOJIATETIbHBIC HHUIIMATUBHI B JlaHWH OBLIN BBI3BAHBI YHEPTETHUYECKUM KPH3H-
coM Havasa 7/0-x rr. B 1978 r. mosiBHIICS TIEPBBI HONITOCPOYHBIN dHEpreTHYecknuil man Jlanuu, B
1979 r. ObUTO BBEJCHO IJIAHUPOBAHHUE OTOIUICHUS U OBLJIO PEIICHO JaBaTh CYOCHJIMU Ha dHEprocoe-
pexxenue. JlaHusi OHOM M3 MEPBBIX MpHUHsIIA 3aKOH 0 BeIOpocax CO»- B 1990 r. B cTpaHe mpuHST
mwraH pa3suts dHEepretuku 10 2005 r. — "DOueprus 2000". B mnane mpeaycMOTpEHO: CHHKEHHE
sHepronoTpedenns Ha 15% npu exxerogrom mossimenuu BBIT Ha 2%; poct moTpebieHns raza Ha
170% tipu coxpaniernn 00beMoB oTpednenus yris Ha 45% u mazyra Ha 40%); cHUKEeHHE BBIOPO-
coB COz Ha 20%, SO, — nHa 60%. DTH 11eNM peaoiaracTcsi JOCTHYb 0e3 JOTOJHUTEIBHBIX 3a-
Tpar, a HEOOXOIMMbIE HHBECTUIIMH KOMIICHCHPOBATh a0COJIOTHBIM CHIDKEHHEM 00BEeMOB MOTPEO-
JICHUS TOIUIMBA, SKOHOMMEN 3aTpaT Ha HKCIUTyaTallIo U 00CIIy>KHBAHUE SHEPTrOYCTAHOBOK.

[Ipenmonaraercs, 4To pacIIMpeHUE TMPOU3BOJICTBA ANEKTPOIHEPTHH OyIEeT MPOU3BOIUTHCS B
dhopme peoOpa3oBaHusl CyIMECTBYIOMNX KOTEIbHBIX HA MUHH-TIL] myTemM «HaaCcTpolku» Ha HUX
ra3oBbiX TypOuH. Koaddumuent ucnonp3oBanus teria va TOLl B cpennem cocrasisier 80%, a Ha
srcniepumenTtanbHoil TOI, ucnone3yromeit Termmonacockl — 98%. DHeprokoMnaHuH COTIACHUIHCH
nosrydath 'y TOL[ BCIO IPOM3BEACHHYIO 3JICKTPOIHEPTHUIO 10 IIeHEe, KoTopas cooTBeTcTBYeT 85%
3aKYIMOYHOU IIEHBI KPYITHOTO MOTPEOUTEIIS.

CTouMOCTb 3JeKTpOdHEpTHH B ObITY B JlaHuu B 2,8 pasa BhIlle, 4eM B MIPOMBIIIICHHOCTH, €€
neHa quddepeHnnpoBana mo BpeMeHU CyTOK.

B [lanuu umeercs cTpoifHas CHCTeMa CTUMYJIMPOBAHUS YHEPrOCOCPEIKEHUS U POCTa IHEpre-
TUYECKOU 3(PPEKTUBHOCTH, OCHOBAHHAs HA HAJIOro00N0XKeHWU U cyocuausx. CpelHuid MpOIEHT
cyocummii cocraiser 40% OCHOBHBIX KalMTAJIOBIIOKCHHI B HOBBIC ceTH U okoyio 20% mpu pe-
KOHCTPYKIIMU CeTeH, a CyOCHAMU JUIS TEIUTOM30SIHA 31aHui MoryT nocturats 50%. Kpome toro,
pa3iauyuHble CyOCHINH MOTYT COYETaThCs MEXIy c000i. MecTHbIe BJIaCTU HECYT HEMOCPEICTBEH-
HYI0O OTBETCTBEHHOCTH 32 TUIAHMPOBAHWE W BBIIOJHEHHE DHEPreTHUYECKUX MPOCKTOB Ha MECTHOM
YpOBHE.

B [lanun, xak u B psaae Apyrux cTpaH EBpombl, JEMCTBYIOT TOCYAapCTBEHHBIE KOHCAITUHIO-
BbI€ OpraHu3aluy, paboTaromue B 00JIaCTH YHEPreTUKHU U 3Heprocoepexenrs. OCHOBHBIMU Opra-
HU3AIUSIMH B 3TOH cepe SBISIOTCS

a) TeIUIoBas HMHCIEKIMS, KOTOpas MPOBOJUT TEXHHUYECKOE 0OCIe0BaHNE 3/1aHHI Ha Tpe/-
MET COOTBETCTBHUSI DHEPreTHUECKUM CTaHIapTaMm. MHCIeKnus MpoBOAMTCS B 3AHHSX, MMOCTPOCH-
HBIX 10 1979 1. (10 BBeneHMS NEHUCTBYIOIIMX HBIHE CTPOUTEIbHBIX HOPM). OOcCienoBaHue 31aHui
MIPOU3BOJIUTCS IO CTAaHIAPTHOW MpOIeIype HE3aBUCHMBIMH HWHCIIEKTOpaMH. B pesynbprare Bia-
JeTIe] TOJTydaeT PEeKOMEHJAIMH 10 THIIOBBIM MEPOTIPHITHSM, ITO3BOJISIONINM TIPUBECTH 3JJaHNUE H
ero o0opyJoBaHHe B COCTOSIHUE, OTBeUarolee TpeOOBaHUAM 10 SKOHOMUJ SHEPTUH, BBEIEHHBIM B
1989 r. s HOBBIX 3MaHui. Okosto 50% jgoMOB B JlaHWM MPOIIIN 3Ty WHCIIEKIIHIO;

0) MHCIEKIUS KOTJIOB, PabOTAIOUIMX HA Ma3yTe, KOTOPas €KEroJHO MPOBOJUT 00ceI0Ba-
HHE BCEX KOTJIOB Maioi MomrHocTtH. OOcaen0BaHue BKIIOUAET B ce0s1 M3MEPEHHUE TOTEPh TEIlIa C
IBIMOBBIMH Ta3aMu. CunTaercs, 9To 3a 12 jieT CBOero CyniecTBOBaHMs HHCIIEKIUS CIIOCOOCTBOBAIA
skoHOMUHU 4% >HEProHOCUTENIEH B MaciiTadax Bceil Jannm,

B) CiIy)k0a KOHCYJIbTAllM TI0 CHCTEMaM TEIUIONOTPEOICHNUS, 3aHUMAIOIIAsCs TMPOBEPKOI
KBAJTM(HUKAIMHA ¥ KOHCYJbTHPOBAHUEM SKCILUTYaTAIIMOHHOTO TIEPCOHAIA TEIUIOTIOTPEOIISIOINX CHC-
TeM 00JIbIION MOIIHOCTH, padOTAIOIIMX KAK HAa Ma3yTe, TaK U Ha rase, a TakKe CUCTEM LIeHTpaJlu-
30BaHHOTO TEIUIOCHAOKEHUs. B pesynbprare nestenbHOCTH CIykObI 3a 12 net motpebiieHue HehTH
B Jlanuu cHm3mioch Ha 19%, ra3za — Ha 10%, pacxoj ToIUIMBa B CHCTEMaX TEIUIOCHAOKEHUS CHU-
susicst Ha 2%0.

Meroauka npoBeaeHHs 3HeproayauTa B J[aHMM OCHOBAaHA Ha TUIIOBOM QJITOPUTME, KOTOPBIA
obecrieunBaeT 3(HEKTUBHYIO pabOTy CaMoOTO ayauTopa, a TakXKe, MOCKOJbKY MpOoTrpaMma CTaH-
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AapTHasi, m03BoJisieT 3(QGEKTUBHO MOJKIOYATh APYTUX ayJAUTOPOB Ha ONPEICICHHBIX (CTaHIapT-
HBIX) 3Tamax paboThl. DHEPreTHUSCKUN ayAUT MPOBOJUTCS MPUOIM3UTEILHO TI0 CISIYIOICH CXe-
Me:

1. Onucanue npeanpusATHS.

2. BeisicHeHue KITFOYEeBBIX IUDD.

3 O030p MOTOKOB SHEPTUU HA TPEATIPHUITHH.

4. Onpenenenue (MyreM H3MEPEHUN M BBIYHCIICHHIA)

NOTPeOJICHUS PHEPTUU.

5. CocraBieHue KapThl MOTPEOICHUS YHEPTUN — aHAIIU3 OaslaHCa SHEPTOMOTPEOICHUS.

6. OmpeneneHue COCTOSIHUS MPEIIPUATHS U pa3paboTKa MpeaoKeHu 1mo 3Heprod3dhdexTus-
HOCTH.

7. Ilomouis B MPOBEIECHUH MEPONPUATUHN MO NOBBIIIEHUIO 3HEPTOIPPEKTUBHOCTH.

8. BHenpeHne cuCTeMbl SHEPreTHYECKOr0 MEHEDKMEHTa — MOMOIIb B OPTaHU3aIlUH dHEpre-
TUYECKH ONTUMAJIbHON AKCIUTyaTalluy U 00CIyKUBAaHUU 000pYIOBaHUS.

9. [Nomo1s B OpraHu3aiyy 3aKyrnoK dHepreTuaecku 3PpPpeKTHBHOTO 000PyIOBAHMS.

3a 1970—1993 rr. npu pocte BasioBoro BHyrpernero npoaykra (BBIT) B 1,8 pasa motpediie-
HUe Bcel sHepruu B JaHum aOCOIIOTHO YMEHBIIMJIOCH HAa 5% , a moTpeOJIeHHe AIEKTPOIHEPTUU
BO3pOCIIO TOJBKO Ha 60%, 4TO 03HAYaeT CHWKCHHE YHEPTOEMKOCTH B 2 pa3a U AJIEKTPOEMKOCTH
BBII na 12%.

CHWXKEHHe SHEProeMKOCTH OBUIO JIOCTUTHYTO 32 CYET YEThIPEX OCHOBHBIX (DaKTOPOB:

- I3MEHEHUS CTPYKTYPHI HCIOJIB30BaHUS TIEPBUYHBIX YHEPTOPECYPCOB, 6 IMEPBYIO OYEPEIh
POCT JI0JIM TIPUPOJIHOTO Ta3a B SHEPTOMOTPEOICHNH, a TAK)KE YBEIMUCHHE JIOJIM OTXOJO0B M HETpa-
JMIUOHHBIX UCTOYHUKOB SHEPruu (Iiena, cojaoma, Mycop, COJTHEYHAs: U, 0COOCHHO, BETpOBasi dHEp-
r'Hs) B IPOM3BOCTBE dHepruu (7% B 00LeM sHeprodanance);

- pa3BUTHUS KOMOMHUPOBAHHOTO TIPOW3BO/ICTBA AIEKTPOIHEPTHH, U TETLIA,

+ PEKOHCTPYKIMH U Pa3BUTUS YPPEKTUBHBIX CHCTEM TOauH TEIUIa;

- TOBBIIEHUS ()PEKTUBHOCTU HUCIIOTH30BaHMsI KOHEUHBIX SHEPrOHOCUTENEH B chepe ux He-
MOCPEICTBEHHOTO TIPHMEHEHUS.

KoHTpoJibHbIE BONIPOCHI

1. Oxapaxmepu3syiime ocHO8HbIe MEHOCHYUU U OCOOEHHOCIU 8 001acmU IHEPeOCchepedCceHUsl 8
3apyOeHCHBLX 20CY0aAPCMBAX.

2. Kakosa ponv cocyoapcmeennoco pe2yiuposanus ¢ obracmu 3uepeocoepedxicenus 3a pyde-
aHcom?

3. Kakogwvl ocobennocmu snepeemuyecko20 MeHeONCMeHma 8 NPOMbIUUIEHHOCIU, CIMPOUmMeb-
cmee, Ha Mpaucnopme 8 3apyOexdcHvlx Cmpanax?

4. Oxapaxmepu3ylime MexaHusMbl CIUMYIUPOBAHUSL BHEOPEHUS B0300HOBIAEMBIX UCIOYHUKOB
SHepauU 3a pyoexscoMm.

5. Kakoevl nanpasnenus peanuzayuu norumuku dnepeocoepescerus ¢ CLIIA?

6. Kakoevl Hanpasnienus peanuzayuy NOIUMUKYU IHepeocOepediceHuss 6 Anonuu?

7. Kakogvl mexanuzmvl peanuzayuu sHepeocoepezaroujeti NOIUMuKY 6 JJanuu.
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