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JIABOPATOPHAS PABOTA 1

Kiaaccupukanusi TeKCTWIBHBIX BOJIOKOH

Heanb padoThl: 03HAKOMUTHCS C KiIacCU(pUKAIIMEH TEKCTUIBHBIX BOJIOKOH, UX
OCHOBHBIMH CBOMCTBAMH M OCOOCHHOCTSMHU CTPOCHHUS MPUPOJHBIX IOJIUMEPOB,
CJararolux TEKCTHIbHBIE BOJIOKHA.

MarepuajbHO-TEXHUYECKOE OCHAIIICHUE 3aAHATHS:

1. OGpa31ibl pa3IUIHBIX BOJOKOH.

2. JInHeK1 MUJUTUMETPOBBIE.

3. onocku uépHOrO KapTOHA UK OyMaru.

4. Jlynbl, IUHLIET.

OCHOBHBIE TEPMHWHBI U OITPEJAEJIEHUSA

TexkcTHIBHOE BOJOKHO — TMPOTSIKEHHOE, THOKOE, MPOYHOE TEJO MAaJIoro
MOMEPEYHOT0 CEUYCHHUS W OTPAHUYCHHOW JJIMHBI, TPUTOJHOE [JIsi H3rOTOBJICHUS
TEKCTUJIbHBIX MaTEpPUAJIOB.

JJieMeHTApHOEe BOJOKHO — H3TO BOJIOKHO, HE Jeisnieecs B IPOJ0JILHOM
HaIpaBJICHUHU 0€3 pa3pyIIeHUs.

KommiiekcHoe BOJIOKHO  (TeXHHYECKO€) COCTOMT H3  HECKOJIbKHX
AJIEMEHTAPHBIX  BOJIOKOH, PAacCIOJOKEHHBIX MapauleIbHO M COCJAMHEHHBIX
CKJICMBAHUEM WJIM CHUJIAMH KPUCTAJUIM3AIUH.

HatypaJjbHble BOJIOKHA — [TOJyYalOT B IPHUPOJIE B TOTOBOM BHJIe 0€3 ydacTus
YeJI0BEKA.

XuMuvecKkue BOJOKHA — ITO BOJIOKHA, M3TOTOBJICHHBIE 3aBOJICKUM MYTEM B
pe3yabTare nepepadOTKU MPUPOJHBIX WM CHUHTETUYECKUX BBICOKOMOJICKYJISIPHBIX
COCJIMHCHUU.

HarypanbHble M XHMHYECKHE BOJIOKHA JENAT Ha 'IMOAKIACCHI — BOJIOKHA
OPTraHUYECKOTO W HEOPTraHUYECKOTO MPOUCXOXIeHUs. OpraHMdecKkrue HaTypaibHbIE
BOJIOKHA JICJISITCSL HA JBE TPYMIBI: PACTUTEIIBHOTO U >KUBOTHOTO HPOUCXOXKICHUS.
XUMUYECKHE OpPraHMYECKHE BOJIOKHA JIENSATCS HA JIBE TPYIIbl: UCKYCCTBEHHBIC U
CUHTETUYECKHE.

PacTuresibHbIe BOJIOKHA — MOJIYYalOT U3 Pa3JIMYHBIX YaCTEH pacTCHUH.

BosiokHa KHBOTHOIO MNPOMCXOXKIAEHHUSI — IIOJY4alOT U3 BOJOKHHCTOIO
MOKPOBA JKUBOTHBIX M pa3MaTbIBAHMEM KOKOHOB T'yCEHHI[ TyTOBOTO, JyOOBOTO U
0epe30BOT0 MICTKOIPSIOB.

HckyccTBeHHBIE BOJIOKHA MOJYYalOT B pe3yJibTaTe MepepadoTKH MPUPOIHBIX
BBICOKOMOJICKYJISIPHBIX COCTMHEHHM, TAKUX KaK IEJUTI0JI03a U OCNKH.

CuHTeTHYEeCKHUE BOJIOKHA BBIPA0ATHIBAIOT u3 CUHTETHUYECKHX
BBICOKOMOJICKYJIIPHBIX COEIUHEHHI, CHUHTE3UPYs UX B BBICOKOMOJICKYJISIPHBIE C
MIOMONIBIO0 PEAKIUNA MOJTUMEPU3AIUU U MTOJUKOHICHCAIUH.

4



XuMuueckue

TexcTnIbHBIE BOJIOKHA

Hatypanbubie

o
7|
>
% oHMOI"
= IIHOH -0HOLMIL) ‘d0M
= -ndaronrroqy
= -DALHUIMIIELITA]
=
e J0H9O0HII'HLE
o= ITHOH -HIrON “3090H
-ndaronrroqy
o -srnuoduHIreTy
[~
=
M aragoLdHm rroHHg
z -I'MHHEHLI'OT]
— u ]
o S sraHIrndorx mndory
m 5 -I'HHHIHLIOT
ANE
< 1dLr
& srauarndLinn nod.Luyy
= | -orndMeuroyy
3
= @
= = i IMITHRIT)
= = -oHeLdAurroyy
A2
m — W srandudenrroqy Hexqe|[
L =21
M = SIYHI'HINEHIO LHEHC “UiIHe
= a 1 ‘adogonodne)]
=
3
) S IIOMIIY J09OHIIEEN
=
= JIIHEOI" sonrerdmendr
a -OI AN LAY ‘Q0HLELAITY
)
o
mRJ JOHEOHHI'OLI
.
k> prem——— J0H:0M
o —_ -orranredu -oHd ‘90HhE
m ~-HINIWE-OHIIA]
]
S
M sIgHAedoHHTA 3049013300V
= )
= = = 2040ML™D
= =] , = 4 E
m = o =
= | — S = W IIAHONLIq
a2 2
= 28 sousLydafq]
@ = s
z
it CHMOL'0d
= Y = SIMHBOA][
= =25 E
=l HE 5 2 E SITHEOL OIL I
= 2 4 =
= S5 &
Op g = M 204OMIIONY

Pucynok 1.1 — Cxema knaccuduKkaiy TeKCTUIBHBIX BOJIOKOH



3AJJAHUE 1. Uzyuuth cxemy KiIacCU(PHUKAMU TEKCTHUJIBHBIX BOJIOKOH,
IIPEACTABICHHY0O Ha puCyHKe 1.1. BelmenuTs, Kakue H3 BOJIOKOH SBISIOTCS
HAaTypaJIbHOTO ¥ XMMHYECKOT'0 MPOUCXOKICHUS, OPraHUYECKOTrO U HEOPTAHUYECKOTO.

3AJJAHUE 2. OnpenenuTs UBET U 0J€CK BOJIOKOH. JIJ1s1 BEITIOTHEHUS 3aJaHUS
OTJICJIUTH C ITOMOIIBIO ITMHIIETa HECKOJIBKO BOJIOKOH OT OOIIIEH MAacChl, ITOJIOKUTH Ha
JUCT YEPHOrO  KapTOHA, BHUMATEIBLHO PACCMOTPETh  OOpasibl  BOJOKOH
HEBOOPYKEHHBIM TJA30M W TMONB3YACh Jymou. Omnpeaenuts NOBET W Olieck
(MmaToBOCTBH) BOIOKOH. CpaBHUTH MOJTyYEHHbIE TaHHBIC ¢ Tabmumei 1.1.

Tabmuma 1.1 — XapakTepucTrky 11BeTa U 0JieCKa OCHOBHBIX BHIOB BOJIOKOH

HasBanue BojiokHa IlBet brneck
Xnonok OeIbIii, KpeMOBATHIH, OKEBHIH, MAaTOBBIN
3€JIEHOBATHIN
JIén CBETJIO-CEPBIH, CBETIIO-KENTHIM, MPUPOIHBIN
TEMHO-OYpBIN, phIKUI
[lepcth OeIbIi, Cepblii, ppIKUH, YEPHBIN U T. 1. MSITKUN
HarypanbHbiii ménk OeIbIi, clleTKa KpeMOBaThIN MPUPOIHBII
Bucko3Ho€e BOIOKHO pE3KUH, XOTOAHBII
AneTaTHOE BOJIOKHO R HEpE3KH, HaHOMI/IHa?T OJreck
HATypaJIbHOTO MIENIKa
TpuanieTaTHOE BOJIOKHO HEPE3KUH, MATKAN
Kampon SIPKO BBIPKEHHBIN, pE3KUHI
JlaBcan OebIit SIPKO BBIPAXKCHHBIN, pE3KUI
Hutpon MSITKW, HEPE3KUI

3AJIAHHUME 3. Vcnonb3ys uHPpOpMAIHIO, IPEACTaBICHHYIO0 Ha pucyHke 1.1 u
B Tabmume 1.1, oxapakrepuszoBarh 5—6 00pa3loB BOJOKOH. Pemenue opopMuth B
BHJIe TaOymbl 1.2.

Tabnuna 1.2 — Xapakrepuctrka 00pa3iioB BOJOKOH

Bun Knacc ITonknacc I'pynma Hoarpynna OcobenHoctr
BOJIOKHAa BHCIIHETO BUAa
(uBeT, O1eck)
1 2 3 4 5 6
1 Xnonok Harypanbnbie | Opranudeckue | Pacturensnoro | Cemennsie u | LlBeT — Oenblid,
INPOUCXOXKAECHUS | IJIOJOBLIE KPEMOBBII
bireck —
MAaTOBBIU
2
3




OxoHuanue Tadaunsr 1.2

1 2 3 4 5 6

3AJJAHME 4. M3yuute OCOOEHHOCTH CTPOEHHUS U CBOMCTB MaKpPOMOJEKYI
TEKCTUJIbHBIX BOJIOKOH.

Bce TekcTMIBHBIE BOJOKHA COCTOSAT M3  BBICOKOMOJICKYJSIPHBIX
coeqnHenuil. (BMC). I'naBubie ocooennoctu BMC:

1. Bce BMC umeroT 00bI1101 MOJIEKYJISIPHBIN BEC.

2. Makpomoniekysisl BMC coctosT u3 OO0JBIIOTO YMCIa TPYINN aTOMOB,
KOTOPbIE HA3bIBAIOTCS AIEMEHTAPHBIMU 3BEHbSIMU. UHCIIO OTIAENbHBIX AJI€MEHTapHbIX
3BE€HbEB, BXOJAIIMX B MOJEKYyJIy TMOJUMEpPa, Ha3zbiBaeTca KodhPuiueHTom
MOJIMMEPU3ALUN U 0003HAYAETCS «N.

Hanpumep: 1nemnrosnosa: (C¢H100s5), . Y  xjomka  kodddurmeHt
MOJIMMEPHU3ALMU «N» HAXOAUTCS B Ipeaesax 5—15 Teicsay; y abHA — 0K0JI0 36 ThICAY.
Y MakpoMonekyasl KampoHa Ko3p@uuueHt mnomuMepuszanuu n = 100-200;
BHCKO3HOTO BoJIoKHA n = 300—400.

3. KoaddunumenT noaumepusanuu «ny» y OTAEIbHBIX MAKPOMOJIEKYJI pa3iHyeH,
T. €. MakKpOMOJIEKYJbl 00JadaloT MNOJUAUCIEPCHOCThIO. B pesynbrare ¢usmko-
MexaHnunyeckue cBoiictea BMC o4yeHb HEOTHOPOIHBL.

4. Nedbopmanus Bcex BMC coctout u3 3-x yacTeil: ynpyroi, 31acTuueckon u
IJIACTUYECKOM.

5.PacTtBOopel BCcE€X TMOJUMEPOB HMEIOT  OOJIBHIYIO  BSI3KOCTh;  YHKCIIO
pacTBOpUTEIICH OTPAHUYEHO.

6. O6nanas MOJUIMCIIEPCHOCTHIO, MOJUMEPHI HE UMEIOT YETKO BBIPAKEHHOU
TEMIIEpaTyphl IUIABJICHUSA. Y HEKOTOPBIX MOJIMMEPOB TEMIIEpATypa IJIaBICHUS HUXKE
TEMIIEPATypbl Pa3JIOKEHUS.

MaxkpomoJieKy/1bl TeKCTHJIBHBIX BOJIOKOH IO CBOCH CTPYKTYpe ObIBalOT
JIMHelHbIe, pa3BeTBJICHHbIC H ceTYaThIe.

B nuHeliHbIX MakpoMoJieKynax (XJIOMOK, JIEH, IIeJIK, JJABCaH, KallpOH, HUTPOH)
KaXX/10€ 3JI€MEHTapHOEe 3BEHO (A) CBSI3aHO XMMUYECKHU TOJIBKO C JIByMsI COCEIHUMHU
3BeHbAMH. CTPYKTYpy MAaKpPOMOJIEKYJIbI LIEJTI0JI03HOTO BOJIOKHA MOKHO M300pa3UTh
B BHUJIE JIMHEWMHOMW LICTTOYKH

-A-A-A-A-A-




B pa3BeTBneHHOMN CTPYyKType (HUTPO-IIENK) HEKOTOPhIE 3BEHbsI CBSI3aHbI 0o0Jiee
YeM C IBYMs IPyTUMU 3BEHbSMH, B pE3yJIbTaTe OT OCHOBHOM LIETIH 00pa3yroTCs
OTBETBJICHUS B BUJI€ HEOOJIbIINX OOKOBBIX 1I€TIEeH

C-C-
-A-A-B-A-A-B-A-A-
-C-C

Cetuatble = MakpoOMOJIEKYJibI  (IIEpPCTh, BHUHOJ, HUTPOH,  all€TaTHOE,
TpPHUALIETaTHOE) XapakTepus3yloTcs Oojiee WM MEHee MapalljieIn30BaHHBIMU
JIMHEMHBIMHA LENSMHU TJIABHBIX BaJEHTHOCTEW. Kpome Toro, JHMHEHHBIE LENU
COEIMHEHBI JAPYr C APYrOM IIONEPEUYHBIMHU CBS3SMH, UX MAKPOMOJIEKYJbl UMEIOT
CIICTYFOLLIAN BU

ﬁﬁﬂﬁhﬁﬁ
ﬁﬁ%ﬁ@ﬁﬁ
-A-AA-ATA-A-A

3AJIAHHME 5. M3yunte OCHOBHBIE CBOMCTBA TEKCTUJILHBIX BOJOKOH.

Jliimna BosiokHa (L), MM, CM — paccTOssHHE MEXAY ABYMs PacCIpAMICHHBIMHU
KOHIIaMU BOJIOKOH. OJIHa M3 BAKHEUIIMX XapaKTEPUCTHUK, OT HEE 3aBUCUT CHCTEMA
NpSACHUS, KAYECTBO (TOHKOCTD, TTIaJIKOCTh, MPOYHOCTD) MOJTYYEHHOU MPSAKU.

JIuneitHast m1oTHOCTH (T), TEKC — XapaKTepU3yeTCs MacCcor, TPUXOIAIIECHCS
Ha eIMHUILY JUTMHBI BOJIOKHA. JIMHEiTHas IIOTHOCTh pacCUUTHIBAETCS 1O hopMyIie

T = % (mexc, me/m, 2/km),

rJIe m — Macca BOJIOKHA, MT, T; L — JiJIMHa BOJIOKHA, M, KM.

I[Ipounoctb, pa3pbiBHOe ycuwine (Pp) — naumbosblee ycuime, KOTOpoe
BBIJIEP/KMBAET BOJIOKHO K MOMEHTY pa3pbiBa. Eqununa nusmepenus — cH (coteie 1omm
HBIOTOHA).

AOconoTHOEe paspbiBHOe yaiauHenwe (Ip), MM — 3T0 mnpupamieHue
(yBEenmmueHue) IJIMHBI BOJIOKHA K MOMEHTY pa3pbiBa

lp =L —-L (mMm),

rae Lo — HavanbHas jayMHa oOpasua (mepes pactsbkeHueM); Lx — KoHeuHas JjiuHa
oOpa31ia nepej pa3pbIBOM.

OTHocuTeJIbHOE pa3pbiBHOE yAJMHeHHE (€p), Yo TOKA3bIBAET, KAKYIO YaCTh
OT TIEPBOHAYAJIBHOM JIMHBI 00pa3la COCTaBISIET €ro aOCOJIOTHOE YJIMHEHHE K
MOMEHTY pa3phiBa
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dakTHyeckas BJAAKHOCTE (W), %  MokaspiBaeT, Kakas 4acTb MAacChl
BOJIOKOH COCTABJISIET BJIara MpH JaHHBIX aTMOC(EPHBIX YCIOBUSIX.

I'mrpockonmnmunoctsio (Wr), %  Ha3bpiBaeTcsi MaKCUMallbHash BIIAXKHOCTb,
KOTOPYIO MpruoOpeTaeT MaTepHrall pu CTOMPOLICHTHON BJIAKHOCTH BO3/1yXa.

HenkocTth U TMOKOCTH BOJOKOH TPOSIBISIOTCS B MPOIECCE MPSAACHUS U
3aBUCST OT CTPOEHUS BOJOKOH, XUMUYECKOTO COCTaBa, JJIMHBI BOJIOKOH.

TensocToMKOCTL — CHOCOOHOCTH BOJIOKOH BBIICPKUBATH TMPECTbHBIC
TeMIiepaTyphl 0€3 yXyIIeHNs CBOWUCTB.

XeMOCTOMKOCTh — CTOWKOCTH BOJIOKOH K JICMCTBHUIO PA3JIMYHBIX XUMHUYECKUX
peareHToB (KHCJOT, IIEJIOUeH, OKUCIUTEIEH, BOCCTAHOBUTENICH, OPTraHUYECKHUX
pacTBOpUTENIEH).

CBeTOCTOMKOCTh BOJOKOH — YCTOMYMBOCTh K BO3JCHCTBUIO CBE€TA U
CBETONOro/ibl (Teria, Biaaru, yibTpaHuoJeTOBBIX JTyueid) 3aBUCUT OT UX XUMHUYECKOU
MPUPOJIBL.

3AJAYA 1. Paccuntath abOCOTIOTHOE U OTHOCHTEIBHOE pPa3phIBHOE
VUIMHCHWE IMEPCTIHOTO BOJIOKHA, €CIM TpH H3MEPEHUH OBLIM  TOJyYCHBI
cienyronme pe3yabrarsl (Tadm. 1.3):

Tabmuma 1.3 — Pe3ynbTaThl CTIBITAHUH (KOHEYHAS JIJTMHA 00pasiia mepe
a3pbIBOM)

No | 2 3 4 5 6 7 8 9 10
OnbITa
Lk, 132 | 146 | 13,5 | 13,0 | 14,1 | 149 13,8 | 13,6 | 13,8 | 14,0
cM

[lepBonavanbHast mayumHa cocraBuia 10 cm. s peueHus 3amaud cHavasia
onpeaenuTe cpeHee 3HauYeHue JJIMHBI 00pa3iia rnepej pa3pblBOM; 3aTEM PacCUuTanTe
a0COJIIOTHOE U OTHOCUTENBHOE PA3phIBHOE YJIMHEHHE.

CpenHee 3HaYeHNe JJIMHBI 00pa3na nepea pa3pbIBoM

rae Li — 3HaueHne KOHEYHOM JUIMHBI 00pasla Mepes pa3pblBOM; N — YKCIO OIBITOB;
Lk — cpenHee 3HaueHue JUIMHBI 00pasiia nepes] pa3pbiBOM.
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ADCOJIIOTHOE pa3pbIBHOE YIJIMHEHHE
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3AJJAHUE 6. Ha Bonipochl TecTa BeIOEpeTe MpaBUIbHbIC BAPUAHTHI OTBETA!

1. Ymo nazvigaemcsa XxemoCmouKoCmoio 60J10KOH?

a) CTOMKOCTb K JIEHCTBUIO XUMHYECKUX PEAreHTOB;

0) CTOMKOCTH K ACHCTBUIO TEMIIEPATYD;

B) CLIOCOOHOCTH BOJIOKOH IMOTJIONIATH U3 OKPY KAIOIIEH Cpe/ibl BOJISHBIC Maphl U

2. Umo na3wvieaemcs npouHoCmbI0 60710KOH?

a) YUITMHEHHUE, BO3HUKAIOIIEE B MOMEHT Pa3phiBa BOJIOKOH;

0) cioCOOHOCTH BOJIOKOH TIPOTUBOCTOATH JACHCTBHUIO CBETA, BIIATH, MOTA;

B) HanOoJIbIIIasl HArpy3Ka, BEIZIEp)KMBaeMasi BOJIOKHOM B MOMEHT Pa3phIBa.

3. Kakoe cmpoenue umeem makpomoexyna ivHa?

a) JIMHEIHOE;

0) pa3BETBIICHHOE;

B) ceTyaroe.

4. K kakoui zpynne 6 coomeemcmeuu ¢ Kiaccupukayueil meKCmuabHbIX

60J10KOH OMHOCAMCA JIABCAHOBbIEC 80JI0KHA?

a) UICKYCCTBEHHBIE BOJIOKHA U3 NpupoaHbix BMC;

0) CHHTETHYECKHE BOJIOKHA;

') BOJIOKHA KUBOTHOT'O MPOUCXOXKICHHUSI.

5. K kakomy nookanaccy omuocumcs 60J10KHO acoecm?

a) OpraHuYeCKUE BOJIOKHA;

0) HEOpraHWYeCKHe BOJIOKHA.

6. Kakoe u3 6010K0H xapaxmepusyemcs c1e0yiomum yeemom u 0aecKom:

ueem — Oenvlil, KpemMosamaolil, 0exceswlil, 3¢J1eHO8AMblIl; 0J1eCK — MaAmoevlil?

a) 1IEpCTh;
0) XJIOMOK;
B) JIaBCaH;
T') KarpoH.
7. Kakue 6010KHa umerom ApKo 8blpa3CceHHbll pe3Kuil 01eck?
a) IEPCTh, IIEJIK, JaBCaH;
0) arleraTHOE BOJIOKHO, BUCKO34;
B) KallpoOH, JJABCaH, HUTPOH,;
T') KalpoH, JIAaBCaH.
10



JIABOPATOPHASA PABOTA 2

MHKpOCKOHl/Iﬂ TEKCTUJIBbHBIX BOJIOKOH

Iean pabdoTbI: 03HAKOMUTHCS C YCTPOHMCTBOM CBETOBOI'O MHMKPOCKOIIA;
W3Y4YUTh TPaBUiIa PabOTHl C MUKPOCKOIIOM W METOJMKY IPUTOTOBJICHUS BPEMEHHBIX
TIpenapaToB MPOJOJIHLHOTO BHJA BOJIOKOH; MPUTOTOBUTH MpeEnapaThl MPOJ0IHHOTO
BHJIa BOJIOKOH, pacCMOTPETh MX II0JI MUKPOCKOIIOM W 3apHCOBaTh; KPaTKO OIKCATh
O0COOCHHOCTH CTPOCHHUS TEKCTHIIHHBIX.

MartepuajbHO-TEXHHYECKOE OCHAIIIEHUE 3aHATHS

1. OnTuyeckuit MUKpPOCKOTI.

2. O0pasiibl TEKCTHIIHBHBIX BOJOKOH.

3. [IuHIeTHI, UTJIBI, TPEAMETHBIC U TTIOKPOBHBIC CTEKIIA.

4. CtakaHbl ¢ BOJOM.

OCHOBHBIE TEPMHWHBI U OITPEJAEJIEHUSA

Mukpockon — ONTHYECKH TpuOOp, UMEIOLIMNA CHUCTEMY JIMH3 C JIByMs
CTYINEHSIMU YBEJIMUYEHHUS YIJIa 3pEHUS PACCMAaTPUBAEMBIX OOBEKTOB.

O0beKkTHB — cuCTEMa JIMH3, OOpallleHHas K paccMaTpuBacMOMYy OOBEKTY,
Jaromiast ero JeHCTBUTENbHOE, 00paTHOE M YBEIMUEHHOE U300paKeHUE.

OKy.]'lﬂp — CHCTCMa JIMH3, 06pameHHa;1 K TIJIa3y, JOOIIOJIHHUTCIIBHO
YBCIMYHBAOIIAsA I/1306pa>K€HI/I€, JaBacMoO€C OOBEKTHBOM.
YBeanvenue MHUKPOCKOIIa — IIPOU3BCIACHHUC YBCINYCHUA 00BEKTHBA Ha

YBCIMYCHUC OKYJIIpA.

3AJJAHUE 1. O3HakoMbTeChb € OCOOCHHOCTSIMH MHKPOCKOITHYECKHX
HCCIIEIOBAHUM TEKCTUIIBHBIX BOJIOKOH.

XapakTepHbIl MOPOAOJBHBIM  BUJ IOJ  MHUKPOCKOIOM HMMEIOT JIMIIb
HATypaJIbHbIE BOJOKHA. JlJIsI MCCeIOBaHUS BIIOJIHE JOCTATOYHO yBeqndeHus B 120—
135 pas.

[Ipy 3TOM yBEIWYEHUM XJIOMOK I10J, MHKPOCKOIIOM HpPENCTaBIsIeT COO0OM
IUIOCKUE, CKPYYEHHBbIE JIGHTOUYKH; Yy IIEpCTH OOHapyKUBAETCs - YelryhyaToe
CTPOCHHE; Yy AJIEMEHTAPHBIX BOJIOKOH JIbHA BUIHBI PEIKUE MOIMEPEUYHbIEC IITPUXU OT
U3JIOMOB M KaHaJl; MIENK-ChIPELl — COCTOUT W3 HECKOJBKUX LWIMHAPHUYECKUX
IEJIKOBUH, MOMEPEYHUK KOTOPHIX HE UMEET UICATbHO HUIUHAPUUECKONU (POPMBI.

[Tomasnstoniee OONBIIMHCTBO XUMUUYECKUX BOJIOKOH MOJI MUKPOCKOTIOM UMEET
BU/JI MIaIKUX HUJIMHIPOB C OJIMHAKOBBIM IONEPEYHUKOM BJOJIb BCEU JIMHBI BOJIOKHA.
OpHako BHMCKO3HOE BOJIOKHO Ha CBOEH MOBEPXHOCTH OOHApYKHUBAET OOJIBIIOE
KOJINYECTBO IMApPAJUICNIBHBIX II0JOC, TaK KaK IONEPEYHOE CEYEHHE HMEET MHOIO
KPYIJIBIX BHAJUH M BBICTYIOB. AIETaTHbIE W XJIOPHUHOBBIE BOJIOKHA MOTYT HMETh
OJIHY — JBE€ IIOJIOCHI, TAK KaK MMEIT HE KPYIJOE€ CEUYEHUE, a HECKOJIBKO OKPYIJIBIX
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KPYIHBIX BOAJAWH W BBICTYNOB. TpHaneTaTHOE BOJOKHO MUMEET OAHY MPOJOIbHYIO
nosjocy. HUTpoHOBOE BOJOKHO MOKET UMETh OJHY MPOJOJbHYIO TOJIOCY, & MOXKET U
HE UMETH €€.

3AJJAHME 2.
1. [lepeyrciuTh OCHOBHBIE YACTH MUKPOCKOIIA!

2. 310%uTh OCHOBHBIE ITpaBuia pabOThl C MUKPOCKOTIOM.

3.Onucatb METOAMKY TMPUTOTOBJICHUS MPENapaToB ~ MPOAOJIBLHOTO BHUAA
BOJIOKOH.
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3AZJAHME 3. [IpurotoBuTh npenapaTtsl NPOAOJIBHOTO BHJA IMpEIaraeMbIxX
BOJIOKOH M PacCMOTPETh MX IOJ MHUKPOCKOIIOM M IIPUBECTH PUCYHKH BOJIOKOH C
KPaTKUM OIHCAaHUEM OCOOEHHOCTEH UX CTPOCHUS.

HartypajbHble BOJIOKHA

XJI0MOK

5 45 4 35 3 25 2 15 1 05 0

1
2@(3@@@@ oo ® o =

Pucynok 2.1 — IIpoaonpHblil BUA U MONEPEUHBIN CPE3 XJIOMKOBBIX
BOJIOKOH Pa3HOM CTENEHU 3peNoCTU: | — mepBUYHas CTEHKA; 2 — BTOPUYHAs
CTEHKA; 3 — KaHal

Buj BOJIOKOH 101 MUKPOCKOIIOM
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Pucynok 2.2 — JIbHSIHOE BOJIOKHO:
a — OTePEYHBIN cpe3 cTe0Is JIbHA:
1 — kyTuKyna; 2 — KOXuua; 3.— Kopa; 4 — 3JIeMEHTApHbBIEC BOJIOKHA;
5 — kam0Ouit; 6 — npeBecuHa; 7 — cep/IleBUHA;
6 — IPOJI0JIbHBIN BUJI ¥ TIOTIEPEYHBIN Cpe3 AJIEMEHTAPHOI0 BOJIOKHA JIbHA!
| — mepBuYHas cTeHKa; 2 — BTOPUYHAS CTEHKA; 3 — KaHAJ

BI/II[ BOJIOKOH 110 MUKPOCKOIIOM
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Pucynok 2.3 — IIpoaoapHbIil BUA U IONEPEYHBIN CPE3 PA3IMYHBIX TUIIOB BOJIOKOH
HIEPCTH: @ — IyX, 6 — IEPEXOIHBII BOJIOC, 8 — OCTh, 2 — MEPTBBIN BOJIOC;
| — yenryituarslii C0M; 2 — KOPKOBBIN CIIOW; 3 — cepALIeBUHA

By BOJIOKOH MO MUKPOCKOIIOM



Meak

D o

a 6

Pucynox 2.4 —I1ponosbHbIN BUJ M HONEPEUHBINA CPE3 HATYPATIBHOTO LIEJIKA!
a — KOKOHHAsl HUTh, O — HUTb 0OecKiieeHas (IIeJIKOBHUHA).
1 — pubpowun; 2 — cepuria

BI/I,ZI BOJIOKOH I1OJJ MUKPOCKOIIOM



HNckyccTBeHHbIE BOJIOKHA

|

|A—|T
< ¢
2 0

Pucynok 2.5 — [IpoaonbHbINA BUJ U TIONEPEUYHBIN CPE3 HCKYCCTBEHHBIX BOJIOKOH:
@ — BUCKO3HOE, 6 — MOJIMHO3HOE, 8 — MEJTHO-aMMHUAYHOE, 2 — alleTaTHOE,
0 — TpUALIETaTHOE

a

BI/I}I BOJIOKOH IO MUKPOCKOIIOM

OO

BuckosHoe MenHo-aMMHavYHOE AneraTtHoeE
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CHUHTeTHYECKHE BOJIOKHA
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Pucynoxk 2.6 — [ IpoaosibHbIN BUA U TONIEPEUHbIA CPE3 CHHTETUUECKUX BOJIOKOH:
a — KarpoHOBOE, 6 — JIABCAHOBOE, 8 — HUITPOHOBOE, & — XJIOPUHOBOE

Buj BOJIOKOH 101 MUKPOCKOIIOM

SRy

KalpoH JaBcaH
HUTPOH XJIOPUH
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3AZTAHME 4. Ha Boripocsl TecTa BeIOEpeTe NpaBUIIbHBIA BAPUAHT OTBETA!

1. Kakoe mexcmuibHoe 6010KHO uUMeem HA NOGEPXHOCHMU Yeulyiuuambulii
caou?

a) JIeH,;

0) naBcaH;

B) XJIOTOK;

I') LIEPCTh.

2. Kakoii 0emanu mukpockona coomeemcmeyem cieoyruiee onpeoeenue:
cucmema JIUH3, O0OpAWIEHHAA K paccmMampueaemomy o00veKkmy, 0arnuias e2o
OelicmeumenvHoe, 00pamHoe u ygeauiuennoe u3zooparicenue?

a) OKyJIsIp;

0) OOBEKTHB.

3. Kaxkue u3 xumuueckux 60J10KOH HOO MUKDPOCKONOM MO2YHL 8bl21s10enb
00UHAK060?

a) BUCKO3a, JJaBCaH, KallpoH;

0) 1aBcaH, HUTPOH, METHO-aMMHUAYHOE, KalpOH;

B) BHCKO3a, JIJaBCaH, HUTPOH, XJIOPUH;

') HUTPOH, XJIOPUH, JIABCAH.

4. Kakue mexcmuibHble 60J10KHA UMEIOM HA C60Cil NOBEPXHOCMU
npooovHbIEe 6RAOUHDBL?

a) KarpoH, BUCKO3a, alleTaTHOE, HUTPOH;

0) BHCKO3a, KalpoH, METHO-aMMUAYHOE, XJIOPHUH;

B) JIaBCaH, KalpoH, HUTPOH, alleTaTHOE;

') BUCKO3a, HUTPOH, allETaTHOE, TPUALIETATHOE.

JIABOPATOPHAS PABOTA 3

MeTOIlbI pacno3HaBaHUA TEKCTUJIbHBIX BOJIOKOH

Hean padoTbl: 03HAKOMUTLCS C METOJAMH KAay€CTBEHHOTO paclo3HaBaHUS
TEKCTUJILHBIX BOJIOKOH; HW3YYUTh OCOOEHHOCTH TOPEHUS Pa3JIUYHbIX BOJOKOH;
OTIPE/ICJINTh BOJIOKHUCTHIN cocTaB oOpasiia Marepraja ¢ MOMOIIbI0 MHUKPOCKOIA U
npoOoii Ha TOpEHHE.

MaTtepuajbHO-TEXHUYECKOE OCHAILIEHUE 3aHATHS:

1. Conuxm.

2. O06pa3Iibl TEKCTHIIHBHBIX BOJIOKOH.

3. OnTUYeCcCKuil MUKPOCKOIT

4. ITuHUETHI, UTJIBI, TPEAMETHBIE U TIOKPOBHBIE CTEKIIA.

5. CrakaHbl ¢ BOJIOM.
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3AJAHUE 1. U3yuntb OCOOCHHOCTH TOpPEHHUS PpAa3IMYHBIX BHJIIOB
TEKCTUJIbHBIX BOJIOKOH, OCHOBBIBAsICh Ha JAHHBIX TaOIMLIbI 3.2.

3AJJAHUE 2. O3HakOMUTBCS C OCOOCHHOCTSIMU TOPEHHUS HATypaJIbHBIX H
XUMHUYECKUX BOJIOKOH, UCTIOJIb3Yysl 00pa3Iibl BOJIOKOH, CIIMYKH (Ta0. 3.2).

3AJJAHUE 3. OmnpenenuTh BOJOKHUCTBIM COCTaB MpeajiaraeMblX 00pa3lioB
TEKCTWJIBHBIX MAaTEPUAIIOB, UCIIOJIb3Ysl METOJI PACIIO3HABAHUS BOJIOKOH 10 BHEIIHEMY
BUJY TOJI MUKPOCKOIIOM M YYMUTBHIBasi OCOOEHHOCTHU TOBEIEHUS HUX IMPU TOPEHUHU.
PesynbTarsl ananu3a npuBecTy B Tabmnuue 3.1.

Tabnuma 3.1 — PesynpTaThl aHanmM3a BOJIOKHHCTOTO COCTaBa 0OpPa3IoOB
TEKCTUJILHBIX MaTepHajioB
No [TpoosibHBIN BUT BOJIOKHA OcobenHoct Bun BosmokHa
obOpa3siia MO0 MUKPOCKOIIOM TrOpEeHUs BOJIOKHA (Ha3BaHue)
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Tabnuma 3.2 —Pacno3naBanue BOJIOKOH po00il Ha TOpEeHHe

XI0TOK, JIeH,

BHCKO3HOE, IHepcts, menx AneraTHoe Kamnpon JlaBcan XnopuH Hutpon [Nonunponuiexn
MEJHO-
aMMHayvHOe
BOJIOKHO HE BOJIOKHO BOJIOKHO BOJIOKHO
IloBenenue 1mpu | IUTABUTCS M HE | pacIUIaBisieTcsl | IUIABUTCA HE IUIABUTCA U
MTOTHECEHUH K | U3MEHSIET CBOEH | M CKpyYMBAETCsl | YCAXXUBASACh | BOJIOKHO IUIABUTCS M yCAKUBAETCS B HAIPABICHUM OT IUIAMEHU CKpYy4YHUBaeTCs
IJIaMEHH (dhopMbI B HalpaBICHUU
0T IUIaMEHU
[loBenenne mpu ropurt 0e3 TOPUT MEJIEHHO TOPUT C TOPUT MEJIEHHO C TUIaBJIEHUEM
BHECEHUU B IUIaBJICHUS C MIABJNCHAEM | MIABICHAEM o o TIPS Eem—— TOPHUT C IUIABICHUEM
Iams
[loBenenne mpu MPOAOIKAET TOPHUT OYEHb MPOJOIKAET
BBIHECECHUU u3 ropets 0e3 MEJJICHHO U TOpeTh ¢ TOPUT OYEHb MEUIEHHO U CaMo 3aTyXaeT IIPO/I0JIKAET FOPETH C IJIABICHUEM
IJIaMEHH TITaBJICHUS caMo 3aTyXaeT | IUIaBICHUEM
Ternes CBETII0- MyIIucTas YEpHBII KPYIJIbII TBEPIBIN IApUK, HE pa31aBINBACTCS YepHBIN KpYIJIbIdA
Bun OCTaTKa | Ceporo IBeTa MsATKas U HIapuK nanabliaMu CHEKIIMNCA TBEPABIN MapUK
(30J1B1) mocire yepHas 30J1a HeTIPaBUITb- MapUK KEITO-
C)KUTaHUA HOH (hopmbl, | CEPOro mBETaA depHOIro — HETIPaBUIIb- KOPHUYHEBOTO
JIETKO uBera HO# (OpPMBEI, 1IBEeTa, HE
paznaaBiu- pasaaBiMBacT | pa3faBlIMBacTCA
BaeTcs ¢ naJbLiaMu naJbIaMH
najabplamMu
3amax IIPU | 3amax }OKEHOW | 3amax >KKEHOTo 3amax 3amax cypryda — 3amax xjaopa — —
TOPEHUH Oymaru pora YKCYCHOH
KHCJIOTBI
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3AJIAHHUE 4. Ha Bonpocsl TecTa BbIOEpeTe NMpaBUIIbHBIA BApHAHT OTBETA:

1. Kakue u3 meKCmMuIbHbIX 60JI0KOH NPU 20PEHUU 6blOeNAIOm 3anax
Hexcenou oymazu?

a) IEepCTh, BUCKO3a, XJIOMOK, JICH;

0) BHCKO3a, JIaBCaH, XJIOIOK, IIEJIK;

B) XJIONOK, JIEH, BUCKO03a, MEHO-aMMHAYHOE;

I') BUCKO3a, JICH, JIABCaH, XJIOTIOK.

2. V Kakux meKkcmunibHbIX 60J10KOH RHOCe 20peHUs OCMAMmMOK — Kpy/blil
meepovlil Wapuk, He pazoasiuearouwiuiica naaivyamu?

a) alleTaTHOE, BUCKO03a, JIaBCaH, XJIOPUH,;

0) maBcaH, XJIOpHUH, KalpoH;

B) BUCKO3a, XJIOPHH, KaIllpOH;

') HUTPOH, JJABCaH, KalpOoH.

3. Ykaoricume omauuumenvnvle 0coOeHHOCMU 20peHUA  KANPOHOBO20
60710kHa?

a) BBIIEIACT 3alaX YKCYCHOM KHUCJIOTBI, BHJ OCTaTKa — YEPHBIM IIapuK
HEMPaBWIHHOU (OPMBI, ICTKO pa3/laBIMBACTCS MaJIbIIaMU;

0) TIpu TOPEHUM BBIACISET YEPHYIO KOIMOTh, BHJ OCTaTKa — YEPHBIN IIApUK
paBUILHOM OPMBI, KOTOPBIN HE Pa3aBIUBAETCS PyKaMU;

B) TOPUT C IUIABJICHUEM, BBIJICISIET MPU TOPEHUM OBl JHIMOK W 3amax
Cypry1a,

I) TOPUT MEJICHHO C IUIABJIGHUEM, OCTATOK MPU COKUTAaHUU — ITYIIUCTas
MArKasi YepHas 3071a.

4. Kakue u3z mekcmunbHbIX 860J10KOH 2opsam Oe3 niaaeienusn?

a) KarpoH, JaBCaH, XJIOPUH;

0) BHCKO3a, JIaBCaH, alleTaTHOE;

B) BUCKO3a, XJIOIIOK, MEJTHO-aMMHAa4YHOE, JICH;

I') XJIOTIOK, alleTaTHOE, TPUAIIETaTHOE, JICH.

5. Kakoui éuo ocmamka modxcem 0vimp nocie C2OPAHUA UCKYCCHIEEHHBIX
60J10KOH?

a) Tenes CBETIIO-CEPOro 1BETa, MyIIUCcTas MITrKas yepHas 3014,

0) KpYTJIblil TBEPABIN IIAPUK, HE pa3JaBIMBACTCS MablIAMMU;

B) UEpHBIM CHEKIIWWUCS IIapUK HENpaBUJIbHOW (OpMBI, pas3gaBIUBacTCs
najJblaAMU;

I') MEeTneJl CBETI0-CEPOro I[BETa, YEPHBIN MIapUK HENPaBUIbHON (OPMBI, JIETKO
pa3aaBIMBAETCS NAJIbLAMH.
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JIABOPATOPHAS PABOTA 4

Onpenesnenue JMHEHHON IVIOTHOCTH (TOJIIUHBI) HUTEH

Heab: wW3yyuTh METOABI ONPENCICHUA JIMHEWHOM IUIOTHOCTA HUTEW;
03HAKOMUTHCS C MPUHIMIAMU paboThl TPUMEHSIEMOU anmnapaTypbl (aBTOMaTUYECKOE
MOTOBWJIO, TOPCHOHHBIE BECHI); OMNPEACIUTh (HAKTHUECKYIO IIJIOTHOCTh HHUTEH
METOJIOM TIaCM M OTPE3KOB; MO pPE3yJbTaTaM HWCHBITAHUM IPOU3BECTH OLIEHKY
HEPAaBHOMEPHOCTH HUTEH MO JMHEHHOW IJIOTHOCTH C TMOMOIIbI0 KoddduimeHTa
BapHAI1U.

MarepHajibHO-TEXHHYECKOEe OCHAILICHUE 3aHATHS:

1. OGpa3upl NpsHKU U KPYISHBIX HUTEH.

2. ABTOMATHYECKOE MOTOBUJIO.

3. Becbl TOpcuOHHBIE (TEXHMYECKHE, BIEKTPOHHBIE), BECOBbIE TEKCTUIIbHBIC
KBaJIpaHTHI.

OCHOBHBIE TEPMHWHBI U OITPEAEJIEHUSA

JIuneitHast mioTHocTh HUTEeH (T) — 2TO XapakTepucTHKa TOJIIMHBI HUTEMH,
ONPENEIIAECTCS KaK OTHOILIEHWE MACChI K JuIMHe. JIMHEHHAas IIIOTHOCTh ONPENeIIaeTCs
B YCJIOBHBIX €IMHUIIAX — T€KCax Mo (GopmyIie

T= % (TeKe, Mr/M™, T/KM),

rJI€ m — Macca OTpe3Ka HUTH, MT, T; L — IIMHa OTpe3Ka HUTH, M, KM.

PesyabTHpyomas JuHeidHass MJIOTHOCTH (R) — 3T0 nMHEHHAas TJIOTHOCTH
KPYUYEHBIX U TPOLICHBIX HUTEH.

HomunanabHast JuHeiiHasi miaoTHocTh,b Hurted (T,) — »>T0 nuHeiHas
IJIOTHOCTh OJMHOYHOW TMPSDKM WM HUTH, 3alylaHUPOBAHHAS < K. BBIpaOOTKE Ha
MIPOU3BOJICTBE.

dakTHyecKasi JUHeHHAas IVIOTHOCTHL HUTeH (Ty) — AMHENHHAs IUIOTHOCTH
MPSKU WK HATH, ONIPEIECIIEHHAS] ONIBITHBIM ITYTEM.

Konauuuonnass JuHeiiHasi miaorHoctb Hutred (T,) — >3T0 suHeiHas
IUIOTHOCTh HUTEW, PACCUYUTAHHAS C YYETOM MX HOPMUPOBAHHOM BIIAKHOCTH

TK:T(I)(IOO+WH),
(100 + W)
rie WH, W} — COOTBETCTBEHHO HOPMHpOBaHHas M (aKTU4YecKass BIAKHOCTb

Hute, %.
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HopMupoBanHasi BIa)XHOCTh YCTAHABJIMBAETCS B CTaHAAPTaX U 3aBUCUT OT
BUJIa HUTEN U ChIPHEBOI'0 COCTaBa, (PaKTUUYECKAs BJIAKHOCTb ONPENEIseTCs ONbITHBIM
yTEM.

Homep Hutu (N2) — 5T0 XapaKTepuCTUKA TOHUHBI HUTEH, OMpENeNsieTcs Mo

dbopmyiie

N=L (M/r, KM/KT).
m

Taxum 006pa3oM, HOMEp MOKA3bIBAET, CKOJBKO METPOB AJUHBI IPUXOIUTCS Ha
OIMH IpaMM HHUTH. CBSI3b MEXIy TOJILIMHOM NPOAYKTa (B TEKC) M €ro TOHUHOM
(HOMepoM) BeIpakaeTcs (HopMynon

NT = 1000.

@PakTryecKas IMHEWHAs IJIOTHOCTh YacTO HE COBNAJACT C HOMUHAIBHOU M3-32
HEPABHOMEPHOCTU CTPOEHHSI BOJIOKOH U JJIIEMEHTApHBIX HUTEH, HEMOCTOSHCTBA BO
BPEMEHU TEXHOJIOTMYECKOTO IIPOLECCa, W3MEHEHMUS KIMMATHYECKUX YCIOBUH H
ApPYrux HpuUYuH. B craHmaprax Ha HUTH YCTAHOBJIEHBI JOIYCKM OTKJIOHEHUU
(bakTUYecKO JMHEWHON IJIOTHOCTM OT HOMHHAJIBHOM, MPEBBIILIEHUE KOTOPBIX
HEJIOIyCTUMO.

JI1s1 OLIeHKH HEPAaBHOMEPHOCTH TEKCTUJIBHBIX HUTEU HO JIMHEMHOM IUIOTHOCTH
(mo macce OTHENBHBIX MAaCM WA OTPE3KOB) NMPUMEHSIIOT CPEIHEE KBAIPATHUECKOE
OTKJIOHeHHEe M Kod(duumeHt Bapuanuu. HepaBHOMEpHOCTh HUTEH MO JWHEHHOU
IJIOTHOCTH OKAa3bIBaeT BJIMSHUE HAa OOPBIBHOCTh B TEXHOJIOTMYECKUX Ipolieccax
IPOU3BOJCTBA, OT HEE 3aBUCAT TAKME CBOWCTBA TFOTOBBIX W3EJHM, KaK IIPOYHOCTH
IIPU PaCTSKEHUH, CTOMKOCTh K UICTUPAHUIO, OJIECK U JIp:

3AJIAHHUE 1. U3yuuTh METOAUKY ONPEAECICHUS JTMHEWHON MIOTHOCTH HUTEU
METOJIOM KOPOTKHUX U JUIMHHBIX OTPE3KOB (METOJ] IIaCM).

Jlns pacuera TMHEHHON TJIOTHOCTU HUTEH HEOOXOIMMO OMPENECUTh UX Maccy
u ayHy. C 3TO 11eJIbI0 OT MAKOBOK OTMAaThIBAIOT MOTKH HUTEH — MACMbI JJIMHOM 5;
10; 25; 50; 100 mam 200 M B 3aBUCUMOCTH OT JIMHEHHOM TUIOTHOCTH HHUTEH, a TaKXKe
HCTIONB3YIOT OTPE3KU HUTEH JyinHOM 1 M. JI1s1 OTMaThIBaHUSI HUTEH B MOTKU HY>KHOMU
JUTHHBI TIPUMEHSIOT TPUOOpP — MOTOBHIIO, IEPUMETP KPOHBI KOTOporo paBeH 1 M. Ha
KPOHY MOTOBHWJIA MOKHO HAaMaThIBaTh OJIHOBPEMEHHO 5 macM. ABTOMaTU3UPOBAHHOE
MoTtoBWI0 MIIA-IM wuMeeT cHneuMalIbHBIA MEXaHU3M [ aBTOMAaTUYECKOTO
OCTaHOBA TOCJI€ HaMaThIBAaHUSI Ha KPOHY HUTEH 3aaHHOM JuHbI (25: 50 1 100 m).
[lacMbl CHMMAIOT C MOTOBWJIA THUIbHBIMU CTOPOHAMHU KUCTEH PYK, CHels, YTOOBI
HUTHU HE MEPEMYThIBAINCH.

JIns  omnpeneineHWss Macchl IACM  HCHOJIB3YIOT BECOBBIE TEKCTHIIbHBIC
KBaJIpaHThl, paboTaromue O€3 MPUMEHEHHs TUPb [0 MPUHIUIY PABHOBECHS
TpexIiedyero peluara. Macca Marepuaiia yka3plBaeTcsl Ha TpaJlyupOBaHHOM LIKAJIE U
ONpENENeTCS M0 Yriay OTKIOHEHUsS pblyara C YyKa3aTeIbHOM CTPEIKOM OT
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NEePBOHAYAIILHOTO PABHOBECHOTO MojoxkeHus. llepen ompeneneHuemM macchbl HUTEH
KBaJIpAaHT YCTAHABJIMBAIOT MO YPOBHIO, IIPU 3TOM CTpeJIKa JIOJKHA HAaXOJUTHCS Ha
HYJIEBOM OTMETKE LIKaJIbl. 3Hasi OOUIYIO JJIMHY BCEX MAacCM U UX MAaCCy, BBIUUCISIOT
JIMHEWHYIO TIJIOTHOCTh HUTEM.

JUisi mosydeHHsl OTPE3KOB HUTEW IIMHOM 1 M Ha MOTOBWIJIO HaMaTbIBaIOT
nacMy JJMHOM He 6osee 25 M, 3aTeM IByMs MaJibLIaMU JIEBOM PYKH 32KUMAIOT MacMy
B OJJHOM MECT€ M PSJOM pa3pe3aroT ee HOXHUIAMHU. Takum oOpazoM, MOIy4aroT
MIy4KH, COCTOSINE U3 25 HUTEH MEeTpOBOM MHBI. OT KaXJA0ro ImMydka OepyT JHo0bIe
10 oTpe3koB, KOTOpble [JIsi yAOOCTBAa B3BEIIMBAHUS HAa TOPCHOHHBIX BecCax
NPEeBpALIAIOT B KOJIEYKM, HaMaThiBasi TOOYEPEAHO OTPE3KHM HUTEH Ha KOHIIBI
packpbIToro nuHuera. Pe3ynabTaThl B3BEIIMBAHWN 3alMCBHIBAIOT B TaOiUIly. 3aTeMm
OTIpeAesAioT PaKTUUECKYIO JIMHEHHYIO TUIOTHOCTh HUTEH U KO3 ()UIIMEHT BapUaIii.
MeTon macM HCHONB3YIOT B OCHOBHOM JIJIsl OMPEZENICHUS JTUHEHHOW IIIOTHOCTH
OJIMHOYHOM MPSIKHU, METOJT KOPOTKUX OTPE3KOB — JJISI KPYUEHBIX HUTEH.

3AJJAHME 2. Onpenennts (aKTUUECKYIO JMHEWHYIO IJIOTHOCTh METOIOM
JUTMHHBIX OTPE3KOB (TIacMm).
Pe3yabTaThl HCIBITAHUN M pacyeThl:

[Tokazarenu Homepa nacm Cymma | Cpennee
1 2 3 4 5 6 7 8 9 10

Macca macM m;,
r

OTKJIOHEHUE OT
CPEIHEeTO

X. = HL-—HJ
1 1

Ksagpar

OTKJIOHECHMNA,

2
Xi

dakTyeckas TMHENHAS IUIOTHOCTH

— 3
s = % = (Tekc).

T

r7Ie m — CPEeIHssA Macca MOTKa, T; L — JyiMHA HUTU B MOTKE, M.
Howmep merpruueckuii

N=L-= (M/T).
m

CpenHee KBaJJpaTUYECKOE OTKIIOHEHUE

25



o = (1).
KoadduruenT Bapuarum
c,=ZEx100= (%).
Omnbka BEIOOPKH
t 2,3
mm: ><GB — s ><GB: (r)
Jn—-1 4101
I'enepasibHas cpenHss
m = m+ m- = (1).

3AJJAHUE 3. Onpenenuts (HaKTUUECKYH JUHEHHYIO TUIOTHOCTH METOJO0M
KOPOTKHX OTPE3KOB.
Pe3yabTaThl HCILITAHUI M PaCYeThI:

[TokazaTtenu Homepa nacm Cymma Cpenuee
1 2 |3 |4 |5 46 |7 |8 |9 10

Macca otpeska
m;, I
OTKJIOHEHUE OT
CpEeIHero

< lm. - m)
1 1

KBampar

OTKJIOHEHHUS,

2
Xi

dakTueckas TMHENHAS TUIOTHOCTD

T mx10° _

TEKC).
= (rexe)

rac m — CpCaHssd MacCa OTPE3Ka, I'; | AJIMHAa HUTHU B OTPE3KE, M.

Homep metprueckum




KoaddumuenT Bapuarum

c, =22x100= (%).
m
Omnbka BEIOOPKH
_txoy  23%x0y, ()

m-— = =
"o Adn—1 J10-1
['enepanbhHas cpenuss

m = m+ m- = (7).
3AJIAHHUE 4. Ha Bonipochl TecTa BeiOepeTe MpaBUIbHbIC BAPUAHTHI OTBETA!

1. Kakoe - onpedenenue coomeemcmeyem mepMUHY «HOMUHATbHAA
JIUHEUHAA NIOMHOCHb)?

a) JUHEWHAs IUIOTHOCTh OJIMHOYHOM MPSDKU WM HUTH, 3alUIaHUPOBAHHAS K
BbIpa0OTKE Ha MTPOU3BO/ICTBE;

0) TuHEHAs TUIOTHOCTh KPYUCHBIX U TPOIIEHBIX HUTCH;

B) JIMHEWHAs TUIOTHOCTH MPSHKU WM HUTH OTPEICIICHHAS ONBITHBIM ITyTEM.

2. Kakoii nokazamensv Ha3zpl6aemca «xapakmepucmuKkou moHunsl Humei»?

a) TMHEWHAs JIOTHOCTh HUTH;

0) HOMEp HUTH.

3. Ha xakue nokazamenu c60licme NOJOMEH U XaPAKmMePUCMUKU 6A3aHU
611UAem HEPAGHOMEPHOCHb HUMEll NO JIUHEHUHOU N10mHOcCIuU?

a) Ha CKOPOCTh BSI3aHMUS;

0) Ha OOPBIBHOCThH HUTEH;

B) Ha YCTOWYMBOCTh TPUKOTAXKHBIX MOJOTEH K UCTUPAHHUIO;

I') Ha YCTOMYMBOCThH MOJIOTEH K JICMCTBUIO CBETA, BOJIbI, TEILIA.

4. Echu nuHeliHas NiAOMHOCMb HUMU cocmaensiem 25 mekc, Kaxkoe
MempuyecKuil Homep Imoii rce Humu?

a) 14;

0) 20;

B) 40;

r) 50.

5. Jluneiinaa naomuocmov npsaxcu, OnpeoeneHHAas OnbIMHbIM nymem. 26
mekc, npu gakmuueckou enaxcnocmu 13 %, Kakoea KOHOUWUOHHAA TUHEHHAA
NJIOMHOCHb eC/lU HOPMUPOBAHHAA (KOHOUWUOHHAA) 671aMHCHOCMb HUmu — 7 % ?

a) 25 Tekc;

0) 24,6 Tekc;

B) 23,4 Tekc;

r) 28 TeKcC.
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JIABOPATOPHAS PABOTA 5

OnpenesieHue XapaKTePUCTUK KPYTKH M YKPYTKH HUTEH

Heab: M3y4yuTh YCTPOMCTBO W MPUHLHUI PabOThl KPYTKOMEpPA; OCBOUTH
METOJIUKY OMPEACJICHUS] KPYTKH METOJaMHU HEMOCPEICTBEHHOI'O0 PACKPy4YHBaHUS U
YABOEHHOT'O KPYUYEHHSI; TPOU3BECTH UCIIBITAHUE MPSKA HA KPYTKOMEPE.

MarepuajJbHO-TEXHUYECKOE OCHAILIEHUE 3aAHATHS:

1. OGpa3ub! NpsHKU U KPYISHBIX HUTEH.

2. KpyTKoMep TEKCTUIIbHBII.

3. Bechbl TOpCHOHHBIE (TEXHUYECKUE, JIIEKTPOHHBIE).

OCHOBHBIE TEPMHWHBI U OITPEAEJIEHUA

Kpyrka nureii (K) — yncino kpydeHUN NPUXOIAIINXCS HA €AMHUILY JTJIAHBI.

HomunaabHoe yuciao kpyyenud (K,) — 4ncio KpydyeHHl HHUTH,
3aIlJIaHUPOBAHHOE K BBIPAOOTKE.

®akTnyeckoe 4ucao Kpydenmin (Ky) — 4ymcino KpydeHuWid OIpeIeNeHHOoe
OIIBITHBIM ITyTEM.

Ko3¢ppuumeHT KpyTKH (@) XapaKTepU3yeT YUCIO KPYUYECHU MPUXOAAIINXCS
Ha €IMHUIY JJIUHBI.

Yroa kpyuenus (f) xapakrepusyer yroj HaKJIOHA Hapy>KHbIX BUTKOB HUTH K
OCH CKPYYEHHOTO ITPOAYKTA.

Ykpyrka Hutu (U) 1OKa3bIBaeT pasHUIly MEXAY IIEPBOHAYAIBHOU JJIMHOU
HUATH U €€ JUIMHOM II0CJIE CKPYYMBAHMUs, BBIPAKACTCS B IIPOLICHTAX.

3AJJAHUE 1. UM3yuuth OCOOCHHOCTH OIpEACTCHUS KPYTKHU METOJIOM
HETOCPEICTBEHHOTO PACKPYYMBAHUS U YJIBOCHHOTO KPYUYEHHUS.

CymHoCTh METOJa HEMOCPEACTBEHHOTO PACKPYYMBAHMSL. COCTOMT B TOM, YTO
OTPE30K HUTH OINpEJCIECHHON JUJIMHBI 3aKpeIuisIIoT B 3aXUMaxX KpyTKOMepa |
pPacCKpy4MBalOT 0 MOJHOW Mapajieln3alyyd BOJIOKOH WJIA COCTABJISIIOUIMX HUTEH.
dakTUYECKYIO0 KPYTKY HUTH B IepecueTe Ha 1 M onpeaessior no GopMyiie

B nx10°

K ,
¢ L

r€ N — YUCI0 OOOpPOTOB 3aKMMa, IMOKAa3bIBAIOIIEEe YHCJIO KPYYEHUUW HUTU TIPHU
3a)KUMHOM utnHe L.

MeToaoM HENOCPEACTBEHHOIO PACKPYYMBAHUS OIPEIEISIOT B OCHOBHOM
KPYTKY BCEX KOMILJIEKCHBIX, KPYYEHBIX HUTEH U TAK)KE MIEPCTIHOU MPSIKHU.

[Io Meromy yABOEHHOIO KpPYYEHHsS OTPE30K HUTH ONPEIEIECHHOW MJIMHBI,
3aKpEIJICHHbIA B 3a)XUMaxX KpYTKOMEpa, BHAualle pacKpyyuBarOT, a 3aTeM
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3aKPYUYMBAIOT J0 MEpBOHAYAIbHONW JIMHBL. CO cueTyMKa KpyTKOMEpa CHHUMAIOT
MIOKa3aHKWE, PaBHOE YJIBOSHHOMY YHCIYy O0OpOTOB 3akuMa. DaKTHYECKYIO KPYTKY
OTIPEIEIISIOT TI0 opMyJIe

_nx 10°

¢ L

Meron YABOEHHOI'O Kpy4YEHHS IPUMEHSIOT IS OJIMHOYHOM
XJIOMYATOOyMaKHOW IPSDKHU U MPSKUA M3 XUMHUYECKUX BOJIOKOH. Ero npuMeHeHue He
MO3BOJISIET MPSKE PA3PYLIUTHCA MPU PACKPYYHBAHUU, HO HE JAET BO3MOXKHOCTH
ONPEHEIUTh YKPYTKY.

JUis onpenencHuss KpyTKM M YKPYTKM HHUTEW NIPHUMEHSIOT KPYTKOMEPBI CO
ckoJp3smM (puc. 5.1 a) unu xadaronumes (puc. 5.1 6) neBbIM 3aKUMOM. OTpe30K
HUTU 2 ONpPENeSICeHHON NJUHBI MO MPeIBAPUTEIbHBIM HATSHKEHUEM 3aKpEIUISIOT B
3akuMax 1 u 3 KpyTkomepa U, B 3aBUCUMOCTH OT METOJAA ONpeNeNieHUus KPYTKH, €ro
NOJIBEpraroT JMOO MPoliecCy pacCKpyuMBaHUs 10 MOJHOW Mapajuleu3aliid BOJOKOH
WIA COCTABJIAIOIIMX HUTEH, JUOO TpollecCy pacKpyuMBAaHUA U 3aKpyYMBaHHs Ha
TaKoe K€ 4nciao KpydeHui. IlokazaHus yucna KpydeHUH CHUMAIOT CO cueTyuka 4
KPYTKOMEpPA, COCTOSIUEr0. U3 JABYX IIECTEPEH, BEPXHAS U3 KOTOPBIX HMEET
mudepOdaaT ¢ AByMs MOSCAMU . IIKAJI: MO BEPXHEMY MOSCY CHUMAIOT €IWHHULBI U
JECSITKU 000pPOTOB, IO BHYTPEHHEMY — COTHU 00OPOTOB IIPABOI0 3aKUMa.

Pucynok 5.1 — Cxembl KpyTKOMEPOB, IPUMEHSIEMBIX TP ONPEACIIEHUH KPYTKH:
a — METOJIOM HEMOCPEACTBEHHOTO PACKPYUYUBAHUS; O — METOIOM YIBOCHHOTO
Kpy4CHHUSI

B cooTBeTcTBUM ¢ TMHENHOW IIJIOTHOCTBIO PACKPYUYMBAEMOM TPSIKU WIHM HUTU
Ha KPYTKOMEPE YCTAHABIMBAETCS BEJIMUMHA MPEIBAPUTENBHOTO HATSKECHUS.

3AJJAHHUE 2. Onpenenuth XapakKTEPUCTUKU KPYTKM M YKPYTKH HUTEH
METOJIOM HEIOCPEACTBEHHOIO PACKPYUHBAHMUSL.

Memoouxka  ucnvimanusl. IIpy  omnpenenmeHnn  KpPyTKM  METOJIOM
HEIOCPEICTBEHHOr0 packpyuuBaHus Ha kpyTkomepe KVY-500 HuUTH 3ampaBisitoT B
32)KUMBI TPEABAPUTEIHHO YCTAHOBUB CUETYMK OOOPOTOB B HYJEBOE IOJOKEHUE.
CrnpaBa Ha KOpIyce OTTSATMBAIOT PYKOSTKY BIPABO JO OTKa3a U MOBOPAYMBAIOT €€ B
HaIlpaBJIEHUU KPYYEHUs HUTU Z WA S.
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[IpenaprpoBajgpHy0 Wy MOMEMIAIOT B HUTh y JIEBOLO 3a)KMUMa U IO MEpE
pacKpyuyuMBaHUsl BEAYyT €€ K NOpaBoMy 3axumy. llepel OOCTHUKEHUEM MOJHOIO
pacKpyuMBaHUSI HHUTH TOBOPOTOM PYKOSTKA B OOpaTHYIO CTOPOHY IIJIaBHO
YMEHBIIAIOT YaCTOTY BpAILEHHS 3aXMMa JI0 €ro OCTAaHOBA M CHHUMAIOT MOKa3aHUe
CYETYMKA. PacCKpy4eHHBIN y4aCTOK HUTH BBIPE3AIOT U3 3a)KUMOB JJI1 B3BELIMBAHUS.
OTpe3kn HUTEW B3BEIIMBAIOT BMECTE HA TOPCHOHHBIX BECax, M 3aMEPSIOT MPUPOCT
JUIMHBl PACKpPYYEHHOM HUTH TIO CTpejike Ha Ikaide OamaHcupa. Ilonb3ysch
bopMynaMu, pacCYUTHIBAIOT XapaKTEPUCTUKU CKPYUCHHOCTH HUTH.

Pe3yabTaThl HCILITAHUN M PaCYeThI:

BUI HUTH: ...,
[IpenBapuTeNbHOE HATKEHUE............... rC.
3aKUMHAS ITAHA. ....cceeeeeevvreeeeeennnee MM.
[Tokazarenu Howmepa ucnbitanuii Cymma
1 2 3 4 5
Iloxazanmsa cueTdmka, n,
000poT
[IpupocT mJIMHBI HUTH,
Al, MM
Macca natu cpe30B HUTH XM= ......... MI
JlnuHa Aty cpe3oB HUTH XLo = .......... M
CpenHee nmokazaHue CYeTYHKA
- n
no =0 (obopor.)
5
Kpytka
nx10°
o= = (xp/m).
L
dakTryecKas JMHEWHas MIOTHOCTh HUTH
m
T = Z_ (Tekc).

YL

Koaddunment kpyTku

KT

100

Cpeanuit IpUpOCT AJTUHBI HUTH NPU PACKPYUUBAHUU
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Al = 241 (Mm).
5
YKpyTKa
L -L
u=—L0100= (%).
L
|
17031
v=—2__ (.
L0 + Al

rac LO — 3aXKUMHaA AJINHAa HUTH, MM, L1 — JJIMHA HUTH IIOCJIC paCKPpyUHUBaAHUA, MM.

3AJAHME 3. OnpenenuTs XapakTEPUCTHUKA KPYTKH M YKPYTKH HHUTEH
METOJIOM Y/IBOEHHOTO KPYUEHHS.

Memoouxa ucnvimanus. J{ns onpeneiaeHuss KPyTKH METOJIOM YJIBOEHHOIO
KPY4YEHHUs] HUTh 3allpaBJBIFOT B MPaBbIil 3aKUM TaK, 4TOOBI €€ KOHEL| CBUCAN U3
POpPE3N 3aKUMa; PACIPSAMIEHHYIO, HO 0€3 HaTsSKEHUsS HUTh 3aKPEIUIIOT B JEBOM
IPY>KMHHOM 3a)KUME, PacloJIO)KEHHOM Ha cTpesike. OTKpBIBAIOT MPaBbIil 3aKUM U
HNOATATMBAIOT HUTh N0 TEX IIOp, II0KA YyKa3aTeiab CTPEJIKHM HE YCTAHOBUTCS Ha
HYJIEBOM JIeJIeHMM IIKanbl OanaHcupa; BO u30ekaHue oOpblBa HUTH MpH
pacKpy4MBaHUHM YIOp YCTaHABIMBAIOT HE Oojee ueM Ha JeNeHHUs OT HYJIEBOM
OTMETKM IIKaJibl. BKItouuB mpuOOp, MpaBblii 3aKMM BpalalOT O TeX MOp, MOKa
yKa3aTellb CTPEJIKU, OTKJIOHUBILKCH BJIEBO U JOMIA O YIIOpa, BHOBb HE BEPHETCS B
HayajibHOE (HYyJIEBOE) MoJiokKEeHHe. B  3TOT - MOMEHT OTKJIIOYAIOT CUETUYUK
OCTaHaBIMBAIOT IPUOOP U CHUMAIOT MOKa3aHUs 000POTOB.

Pe3yabTarhbl HCNIBITAHUI M pacyeThbl:

Bug HUTH: ..o
[IpenBapuTesbHOE HATXKEHHUE. ............... rC.
3aKUMHAS IJTHHA..........cc000mnnnnvvneeen.. MM.
[Tokazarenu Howmepa ucnbiranuii Cymma
1 2 3 4 )
Ilokazanus cueT4yuka, n,
oboport
Macca nsaTy ¢pe30B HUTH Xm = ......... MT.
JlnuHa Aty cpe3oB HUTH XLo = .......... M.
CpenHee nmokazaHue CYETYHKA
- n
n= Z? = (obopor.)
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Kpytka
_nx 10° _

K
¢ L

(kp/m),

npu 3aKUMHOM muHe 250 MM, popmysia UMeeT BU
Kb=2n=  (kp/m).

dakTryecKas JIMHEWHAs INIOTHOCTh HUTH

T@:%

= (Tekc).

Koadpuiment kpyTku

KT

100

3AJIAHUE 4. Ha Bonipochl TecTa BeiOepeTe MpaBiIbHbIC BAPUAHTHI OTBETA!

1. Kaxaa xapaxmepucmuka CKpy4ueHHOCMU Humeil umeem ciaedyrujee
onpeoenenue: «4uUci0 Kpy4eHuil OnpeoeieHHoil OnbImHbIM nymem»?

a) KpyTKa HUTEH;

0) pakTHUecKoe YUCIIO0 KPYUEHHUH,

B) HOMUHAJIBHOE YUCIIO KPYUYECHH.

2. Ykaswcume, umo u3z nepeuucinennozo xapaxmepusyem o0coOeHHOCHU
onpeoeyieHus KpymKu Memooom 080UH020 KpydeHus?

a) HUTH ONPEICICHHOW JIMHBI 3aKpeIUIAIOT B 3aXUMax KpPyTKOMEpa W
PACKpY4YMBaroT 10 MOJHOM MapauIeIN3aliy COCTABISAIOIINX HUTEU;

0) co cueTurKa KpyTKOMEpa CHUMAIOT MOKa3aHUE, PaBHOE YJIBOCHHOMY YUCITY
000pPOTOB 3aKHUMa;

B) METOJ HCHOJB3YeTCS JJisg ONPEACNICHUS KPYTKH KPYUYEHBIX HUTEH U
LIEPCTAHOMN IPSKU;

') METOJ HE MO3BOJIET ONPEETUTh YKPYTKY HUTEH.

3. Kakaa u3 nepeuucieHHvIX Xapakmepucmuk KpymKu Onpeoeniemcs 6
npoyenmax?

a) KpyTKa HUTEH;

0) k03 DUITUEHT KPYTKH;

B) YKpYTKa HUTEM;

T') CPEAHUIN MPUPOCT JJIMHBI HUTH TIPU PACKPYIUBAHUU.

4. Om Kakou xapakmepucmuku 3A6UCUM GEIUYUHA NPeOsapUMenbHOl
Hazpy3Ku HUmeil npu 3anpaexe Ha Kpymkomepe?

a) OT KPYTKHU HUTE;

0) OT BUJa HUTEH U MPSKU (MX CHIPHEBOTO COCTABA);

B) OT JIMHEHHOM MJIOTHOCTH (TOJIIMHBI) HUTEH U MPSIKHU;

I') OT YIJIa HaKJIOHA HAPY>KHBIX BUTKOB K OCH HUTH.
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JIABOPATOPHAS PABOTA 6

AHaJIu3 MEPEIVICETCHUA TKAHHU

Hean paboTbl: npuoOpecTd MPaKTUYECKUE HABBIKM aHAIM3a TKAIKUX
MEPEIJICTEHUM.

3AJJAHUE: o03HaKOMUTBCS C KilaccuPuKaued TKAIKUX TMeperieTeHu,
PacCMOTPETh TKAalIKUE MEpeIvieTeHUs] TJIaBHOTO Kiacca W MPOU3BOJHBIE OT HUX,
M3YYUTh METOJUKY aHaJIN3a MEPEIUIeTCHUsI TKaHU, MPOAHAIM3UPOBATh MEPETUICTCHUS
TKaHEHW 10 00pa3iaM U JaTh UX rpaduyeckoe n300pakeHHeE.

MaTtepuajibHO-TEXHHYECKOE OCHAIIIEHHE 3aAHSITHS:

1. OGpasiibl TKaHEe! Pa3INYHbBIX MEePeTICTEHUH.

2. TekCTHIbHBIC JYIIbI, MPETapOBATbHBIEC UTJIbI, HOKHHUIIBI.

IIJIAH OTUETA
1 OcHOBHBIE TEPMUHBI U ONpe/IeJIeHUs

IlepensiereHueM HUTElT B TKAHU HA3bIBACTCS TOPSJOK B3aUMHOIO
MIEPEKPHITHS HUTEH OCHOBBI HUTSIMU YTKA.

I'paduueckoe u300pakeHUE - MEPEIUICTCHUS] HUTEH B TKAHW Ha3bIBACTCS
PUCYHKOM mnepemJieTeHusi. PUCYHOK TiepernsieTeHUs BBIMOJIHSAETCS HAa KJET4aTon
Oymare.

BepTtukanbHblid  psif — KIETOK NPUHUMAIOT 32 OCHOBHbIE HHUTH, a
TOPU30HTAIBHBIA — 3a yTOYHbIe. Mecra nepekpelMBaHusl OCHOBHBIX HHUTEH C
YTOUYHBIMH HAa3bIBAKOTCS MEPEKPHITUIMU.

Ecnau B MecTe mepekpeniBaHus OCHOBHAs HUTh HaXOJUTCS HAaJ YTOYHOM, TO
MEPEKPHITUE HA3BIBAECTCSI OCHOBHBIM, €CIIM YTOYHas — YTOYHBIM (puc. 6.1).
OcCHOBHBIE MEPEKPBHITUS 3aKPAIIUBAIOTCS, YTOYHBIE — OCTAIOTCS OCIIBIMHU.

a

|—I—I—|—VT0K 6

OcHoBHas
| HWUTb

LT L

OCcHoBa

Pucynok 6.1 — IlonoTHsiHOE NeperieTeHUE:
a — oOpa3zen TKaHH, 0 — U300paxeHe MePerIeTeHUs! Ha PUCYHKE
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Panmoprom nepemerenust (R) Ha3bpIBaeTCA OJHA 3aKOHYEHHAas 4YacTb
PUCYHKA IEPEIUICTEHHUs], NPU NOBTOPEHUU KOTOPOM IIOJIy4aeTCsl HEMPEPBIBHOCTH
PUCYHKA B HaIllpaBJICHUU OCHOBBI U YTKa.

Pannoprom nepemviereHusi 1o ocHoBe (R,) Ha3pIBaeTCsd HAMMEHBIIIEE YUCIIO
OCHOBHBIX HHTEH, MOCIE KOTOPOIO HAYMHAET IMOBTOPSITHCS IMOPSIAOK YEPEIOBAHMUS
IIEPEKPBITH 110 HUTSAM OCHOBBI.

Panmoprom nepemnjiereHuss mo yrky (R,) Ha3bIBa€TCAd HAUMEHbBIIEE YHCIIO
YTOYHBIX HUTEH, IOCIE KOTOPOIO0 HAYMHAET IMOBTOPATBHCSA MOPANOK YEpEIOBAHUSA
MEPEKPBITUN 110 HATSAM YTKa.

Cnsurom mepekpbITus (§) Ha3bIBAETCS YUCIIO, MMOKA3BIBAIOLIEE, HA CKOJIBKO
HUATEW CMELIEHO OJMHOYHOE INEPEKPHITHE PACCMATPUBAEMON HUTHU OT AHAJIOTUYHOTO
OJIMHOYHOI'0 MEPEKPBITUS IPEABIIYIIEH HUTH.

2 XapakTepucTHMKa KJIAacCa TIJABHBbIX MeperieTeHuil (MOJIOTHSHOTO,
CapiKeBOro, CATHHOBOI0, ATJIACHOI'0)

Bce nepenserenus moapasiensroTcs Ha cleayrolye Kiaccel (puc. 6.2).

IHosioTHSIHOE mepenJieTeHHMe — HauOoJIee paclpoCTpaHEHHOE U3 BCeEX
TKallKUX TeperieTeHuii. B 9TOM meperieTeHur OCHOBHbIE HUTH HauOoJjiee 4acTo
(depe3 OAHY) MEPEKPHIBAIOTCS ~YTOUYHBIMH HHUTSAMH, MOITOMY TKAaHHU TMOJIOTHSHOTO
nepervieTeHns Hambosee NpoyHbL.- JluleBas ¥ W3HAHOYHAS CTOPOHBI TKAHH
MOJIOTHSIHOTO TMEPEIJIETEHUs] MMEIOT “OJIH0O U TO K€ CTPOCHHE W OJIMHAKOBBIN
BHEIIHUH BUJ (CM. puc. 6.1).

[lepenerenre mpuUMEHSETCS AJIS BBIPAOOTKHA XJIOMYATOOYMAKHBIX TKAHEM:
cuTIa, Os3W, MUTKalA, OarhcTa W Ap., JBHAHBIX TKaHEW: IOJOTEH, OOPTOBOK,
NapyCHUHBI M JIp.; MIETKOBBIX: KPEMJCIIMHA, KPEM-)KOp)KeTa, Kpemn-mudoHa u ap.;
HIEPCTSAHBIX TKAHEH: CyKHA, HEKOTOPBIX IIAThEBbIX U KOCTIOMHBIX TKaHEH.

Cap:keBoe nepenJjierenue. B capxeBoM neperuiereHuu (prc.6.3) OCHOBHBIE U
YTOUHBIC TIEPEKPHITUS PACIIOJIAralOTCsl CO CABUTOM B OJIHY CTOPOHY Ha OJIHY HUTh. B
pe3yJibTaTe Ha TKaHU OOpa3ylOTCs KOChIE MOJIOCKH, MAYIIME MO/ YIJIOM, BEeJIWYHHA
KOTOPOTO 3aBUCUT OT COOTHOIICHUS MJIOTHOCTEH HUTEW B TKAHUW 110 OCHOBE U YTKY.
HanpasneHue cABUroB MOXET OBITh ClieBa HAmpaBO WM ClpaBa HalieBo. B aTux
ClyyasX HampaBjeHUE IMOJOCOK OyayT pasznuuHble. B mpeoOiagaromiemM dYucie
CJIy4aeB HampaBJICHHE TUArOHAJIEBBIX MOJOCOK OBIBAET CHU3Y BBEPX ClieBa HAIPaBo.
Hns capxxesoro nepemnerenus R, = R, u §, = S, = 1. CapxkeBoe nepenieTeHue
YCIIOBHO 0003HAYalOT APOOBIO, YUCIUTENb KOTOPOM MOKA3bIBAE€T YUCIO OCHOBHBIX
NEPEeKPHITUIA, a 3HAMEHATelb — 4YHWCIO YTOYHBIX [MEPEKPhITU B pamniopTe
MEeperuieTeHHUs.
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Pucynok 6.3 — CapxeBble MEeperyieTeHus: a — yTOUHas capxka y,

0 — ocHOBHAs capiKa %

B capxeBbIX MeperieTeHUsIX ParmopThl 0 OCHOBE U YTKY BCErJla YHCJICHHO
pPaBHBI CyMMe€ YHCeJl YUCJIUTENS U 3HaMeHartels 1poou. HauMeHbuii panmnopT paBeH
TpEM, a €ro HauOOJIBIIUK PANNoOpPT OMPEEIAETCS HE KOJTUYECTBOM HUTEH B panmnopTe
MeperyieTeHNsI, a BETUYNHON HACTHUJIOB, JJIMHA KOTOPHIX HE JOJDKHA TMpeBbIaTh 3—4
MM. Ecnu Ha nniieBol MOBEpXHOCTH CapKu Mpeo0I1ajaloT OCHOBHBIE HUTH, TO capika

Ha3bIBACTCSI OCHOBHOM ( % , % ,% ), €CJIM Ha JIMIIEBOM MOBEPXHOCTH MPeoOJagatoT

YTOUHBIE HUTH, Capka Ha3bIBACTCS] YTOYHOMN (y , % , %).

CatuHOBOE M aTjlacHOe  mepemsieTeHusl. OTH  IEpEIUICTCHUA
XapaKTEPU3YIOTCS  CIEIYIOUUMMUA OCOOEHHOCTSIMU: TIEPEIIETEHUEe OCHOBHBIX H
YTOUHBIX HHUTEW OCYIIECTBIAETCS TMOCPEACTBOM OJMHOYHBIX (OCHOBHBIX WJIU
YTOUHBIX) MEPEKPBITUM, HE COMPHUKACAIOIIUXCA APYr C JpPYyroM; MNEPEKPBITUS
CMEUIEHBI OJJHO OTHOCHUTEIBHO APYrOoro Ha IMOCTOSIHHOE YHCIIO HUTEN, HO HE MEHBIIIE
yeM Ha JBe. B pe3ysbTaTe OJUHOYHBIE NEPEKPHITHS OAHOM CUCTEMBI HUTEN AETIAK0TCA
HE3aMETHBIMH CPEJI HACTHIIOB (IUTMHHBIX MEPEKPBITHII) APYTON CUCTEMbl HUTEH, U
TKaHb MOJy4yaeTcs,, Kak Obl COTKaHHOM M3 OJHOW CUCTEMbI HUTEH, YTO MpUAAET eif
cBoeoOpa3Hbli Oeck. CaTHHOBOE M aTJIACHOE MEPEIIETEeHHs YCIOBHO 0003HAYAIOT
IpoObI0, B YUCIIHTENE KOTOPOH YKa3bIBalOT panmnopt R, a B 3HaMEHaTese — CABUT S.
Benuunnael R ¥ S 10DKHBI OBITH HEJIBIMA YUCIAMU M HE UMETh OOIIEro JeIuTes,
Hanpumep, R=5,5=2;R=7,5=2,3,4,5ur. 1.

CartunoBoe mneperuieTeHue (puc. 6.4) oOpasyeT Ha JMIEBOW MOBEPXHOCTHU
TKaHW JUIMHHBIE YTOYHBIE HACTWJbl, a OJHMHOYHBICE OCHOBHBIE TEPEKPBITHUS
PAaBHOMEPHO pa3MELIAlTCs M0 IUIONIaJAM panmnopra co CABUIOM MO YTKYy (110
TOPU30HTANN) — S}, IO OCHOBE (BEPTHKAIIH) — S,,.

AtnacHoe meperuiereHue (puc. 6.5) oOpasyeT Ha JMIEBOW CTOPOHE TKaHU
JUIMHHBIE OCHOBHBIE HACTWJIbI, & OJIMHOYHBIE YTOYHBIC MEPEKPHITUS PABHOMEPHO
pa3MeNIeHbl Mo MIOAAN PannopTa cO CABUTOM M0 OCHOBE (BEPTUKAIM) — S,.
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Pucynok 6.4 — CatunoBoe Pucynok 6.5 — AtnacHoe

% %

nepernnerenne / 3 neperieTenue /3

CaTtvHOBOE M aTjaCHOE IMEPEIUIeTeHUs] OTJIMYAIOTCS OT MOJOTHSHOTO U
Cap>KeBOr0 NeperuieTeHuid 0oJiee MIaJKol U POBHOW MOBEPXHOCTHIO, MOBBIIIEHHBIM
0JIECKOM, MATKOCTBIO M 3JaCTUYHOCTHIO. TKaHM CAaTUHOBOTO IEPerIeTeHUs
XapaKTEPU3YIOTCS MOBBIIIEHHON TIOTHOCTBIO MO YTKY, aTJIACHbIE — 10 OCHOBE.

K HegoctatkaM 3THUX MEpenjeTeHUl OTHOCHUTCS TO, YTO OHU COOOINAIOT
TKaHSAM, 0COOCHHO MIEIKOBBIM, HEKOTOPYIO OCBIIIAEMOCTb U CKOJIbKCHHE.

3 XapakTepuCTHKAa NPOU3BOAHBIX ‘TepenJieTeHUuil (pemnchbl; POrokKKAa;
CapKM: YCHJIEHHAsi, pOMOOBHIHAS, CJI0KHAHA, O0paTHasi; YCWJIEHHbIEe aTJIaC M
CATHH)

Knacc wmenkoy3opyaThix MeperjieTeHud JenuTCs Ha JBa IOJKIJIacca:
MPOU3BOAHBIC TEPEIJICTCHUS, MOJYYCHHBIE 3a CYET BUIOM3MEHCHHS TJIABHBIX
MEePETUICTCHN, © KOMOMHHMPOBAHHBIC, MOJYyYCHHBIE MyTéM KOMOWHAITMHM TJIABHBIX
MEPEIUICTCHU M TMPOM3BOAHBIX OT HHUX. (OCOOCHHOCTBIO JTHX TMEPEIUICTCHHMA
SBJISICTCS] HAJIMYKE HA TIOBEPXHOCTH TKAaHEH Y30pOB Pa3IMIHBIX (OPM U XapaKTepa.

K mpousBOAHBIM TIOJOTHSHOTO TMEPEIJICTCHUS  OTHOCSTCS . PENCOBBIC
nepervieTeHus U poroxka (puc. 6.6).

PencoBble meperuieTeHUs TIONYYAlOTCS TIPU  YIJIUHECHUU TCPEKPBLITHMA
MOJIOTHSIHOTO MEPETUICTEHUSI B HAMPaBJICHUU OCHOBBI WK YTKa (pucyHok 6.6 a, 0). B
OCHOBHOM peIiCeé HacTWJI oOpa3yeTrcs OCHOBHBIMH HUTAMH. B 3ToM ciydae
U3rubaTbCs OymyT TOJBKO HUTH OCHOBBI, YTOYHBIE HHUTH OyAyT IIOYTH
MPAMOJIMHEHHBIMU. B pe3yibTaTe Ha MOBEPXHOCTH TKAHU OOpa3yrOTCs TOMEPEYHBIC
pyOunku. B yrouHOM perce — npoj0JibHbIE PyOUHKH.
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PucyHok 6.6 — IIpon3BoIHbIE MOJOTHSIHOTO MEPEIIIETEHUS:
a — OCHOBHBIH pernc, 6 — yTOUHbBIN peric, B — POroXKKa

Ilepemuierenne  poro:xkka  (puc. 6.6 B) IHUPOKO  HUCIHOJNB3YETCA B
XJIOM4aToOOyMa)KHOM TMPOMU3BOACTBE. PencoBbIM NeEperieTeHueM BbIpaOaThIBAIOT
daHenu HEKOTOPBIX apTUKYIOB (YIIMHEHHWE YTOUHBIX MEpPEKpPHITUN o0erdyaer
ycioBusi Hauéca TkaHei). OCHOBHBIM. pENcoM B IIEIKOBOM IPOU3BOICTBE
BbIpabaThIBaeTCs (paieniuH.

K mpou3BOAHBIM CapKEBOTO TEPEeIICTCHUs] OTHOCATCS YCWICHHAs capika,
CJIO’KHAs capra, JJoMaHasl capa, poMOOBHUIHAS (MEPEKPEITUBAIOIIAsACS) capka U Jip.
(puc. 6.7).

Capxa Ha3pIBaeTcs ycuieHHOHM (puc. 6.7 a), ecnmu B e€ panmopre HET
OJIMHOYHBIX TEPEKPBITHI, BCIEACTBHE 3TOTO PHUCYHOK MEPEIICTCHUS IMOTydaeTcs
6osnee oru€tnuBbiM. OO0O3HaUaeTCs yCUJIEHHAs! capka Tak e, Kak U MpocTas, T. €.
YUCIUTENb YKa3bIBa€T YHWCJIO OCHOBHBIX NEPEKPHITHH, 3HAMEHATeldb — YHCIIO
YTOUHBIX TIEPEKPHITUN B PAIIOPTE MEPEIUICTEHUS; CyMMa YHCIUTENS U 3HaMEHAaTeNs
paBHA panmopTy MeperieTeHUS.

Ycunennyio capxky % IIMPOKO HCTOJB3YIOT B  XJOMYATOOYMaKHOM

MIPOM3BOJICTBE, HAIPUMED, JJIS MMOTYICHHS TIAThEBBIX TKAaHEH — MIOTIAHIKH, CapKH,
Oymazewu, ¢uraHeny.

N3 rpeGeHHON TNpsOKU YCUJIGHHOW capikein % BBIPA0ATHIBAIOT CJICTYIOIINC

BUJIBI TIEPCTSHBIX M TOJYIIEPCTSHBIX TKaHEW: OOCTOH, TPUKO, IMIEBUOT, KOBEPKOT,
MIOTJIAaHJKY. B CyKOHHOM TKadecTBe: MIEBHOT, TPUKO, CYKHO.

CaoxHas cap:a oOpa3yercs B pe3ysibTaTe OJJHOBPEMEHHOTO pa3MeIIeHUs Ha
IUIONIAIM PamnmopTa ABYX W OoJiee capK TIIaBHOTO MEPETUIeTEHUs, YCUIICHHBIX CapiK
Uiy Tex u aApyrux (puc. 6.7 6). CioxHas capka 0003Ha4aeTcs ApoObIo, B YUCIUTENIE
KOTOPOM HYHCJIO OCHOBHBIX TIEPEKPHITHIA, B 3HAMEHATENEe — YHUCJIO YTOYHBIX
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MIEPEKPBITHI UCTIONB30BAaHHBIX capK. PanmopT onpezaensercs Kak cymma parrnopToB
capiK, UCIOJIb30BaHHBIX JIJIsl IOCTPOEHUS CIOXKHOU capku. CroxkHas capka oOpa3yer
Ha TKaHU JUaroHaJIeBbI€ MOJOCKHU pa3HON mMpuHbL. Cl0XKHAs capika HCIOIb3yeTcs
11 BBIPAOOTKH IJIaThEBBIX, MAJIBTOBBIX U JJEKOPATUBHBIX TKaHEH.

- P Gl o A T

- R e AN =] 500D

123456

a 123456789
7

- Pl R o GRS =] M

- Pl Bad o BN =] D

123456 T8510 12345678 9101112
B r

Pucynoxk 6.7 — [Ipon3BogHbIe capKEBOTO MEPEIUICTEHNS: a — YCHUIICHHAS capika

1
2/4, 6 — cnoxkHas capxa %5, B — JIOMaHas capka: 6azoBas 2/2, np = 6;

Ro=2:'6-2=10; Ry = Ry6 =4; r — 00paTHO-CIBUHYTas capXa «EI0UYKOMN»:
6azoBast 2/2; np=6; Ro=2 - 6=12;Ry=Ry6 =4

JlomaHasi cap:ka oOpa3yeTcsl MyTeM M3MEHEHUs 3HAKa CIIBUra C «ILI0Ca» Ha
«MHHYC» IIOCJI€ 3a/JlaHHOTO 4YMCJa OCHOBHBIX WJIM YTOUYHBIX HuUTEH (puc. 6.7 B).
M3mMeHeHne 3HaKka CABUTa BbI3BIBACT M3MEHEHHE HAIPABICHUS nuaroHanu. Jlomanas
cap)ka CTpOMTCS Ha Oa3ze IJIaBHOW, YCUJICHHOW WJIM CIIOKHOM capku. PammopTsl
NeperyIeTeHNs TaHHOW CapKy PacCUUTHIBAIOTCS 1O (popMyiaMm

Ro =2n-2; Ry = Ryo,

II€ 7 — YHCIO OCHOBHBIX HUTEH, IOCIE€ KOTOPOro MPOU30LUIO HW3MEHEHUE
HaIpaBJeHUsl JuaroHanu; Ry6 — panmopT mo yTKy 0a30BOM capKu, UCIOIb3yeMOU
JUIsL TIOCTPOEHUsl JIOMaHOW capku. B Mecre u310Ma y JOMaHOH cap)Xd NPOTHB
OCHOBHOTI'O MEPEKPBITHS PACIIONaraeTcsa OCHOBHOE MEPEKPHITUE, a POTUB YTOYHOTO —
YTOYHOE.

OoparHocaBunyTasi (oOpartHasi) capxa oOpasyercss Ha 0a3e TJIaBHBIX,
YCWJICHHBIX W CJIOKHBIX CapK 3a CYET M3MCHCHWsS HANpaBJICHHs AWArOHAIHM, HO B
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OTIMYME OT JIOMaHOW, y OOpaTHOW capud B MECTE H3JIOMa MPOTHUB OCHOBHOTO
MIEPEKPBITHS PACIIONIATaeTCsl YTOUHOE MEPEKPHITUE, & IPOTUB YTOYHOTO — OCHOBHOE
(puc. 6.7 r). PanmopT 0OpaTHOM OCHOBHOM capkKH OMpeeNsaeTcs o ocHoBe Ro = 2n,
1o yTKy Ry = Ry6.

Jlomanyio W OOpaTHOCABHMHYTYIO cCapKy MPUMEHSIOT TpPU BBIPAOOTKE
KOCTIOMHBIX, TaJIbTOBBIX U IEKOPATUBHBIX TKAHEM.

Yceunennblid catuH (ycwieHHbIM atnac) (puc. 6.8) — 3TO mepervieTeHus,
oOpa3yeMble MyTEM YCHJIEHHS OCHOBHBIX IMEPEKPHITUH B CaTUHE M YTOYHBIX — B
atjiace. Y CWJIEHUE MPOUCXOAUT O1aroiapsi BEIBOY Ha JIMIEBYIO CTOPOHY CABOECHHBIX
MEPEKPBITUIA, B pE3YyJIbTATE YETO MOBBIIIAETCS TPOUYHOCTh TKAHHU.

a

= N w kG ®» -~ @

= N w P O,

1 2 3 4.5 6 7 8 1 2 3 4 5

Pucynoxk 6.8 — IIpon3BoiHbIE CATHHOBOTO (ATJIACHOTO) MEPETICTEHUS:
a — YCUJICHHBIN CaTHH y , 0= yCUJICHHBIN aTiiac %

[lepenieTeHreM YCUJIEHHOTO CaTHHA BbIpAOATHIBAIOTCS MOJECKUH, CYKHA.
[lepenieTeHre YCUJIEHHOTO aTjiaca HCIONb3YeTCs MIpPU BhIpaOOTKE TadapAuHa U
HEKOTOPBIX JIBYXCJIOMHBIX TKaHEH IJis MOAKIaI0YHOTO CIIOSI.

4 MeToauKa aHAJIN3a TKANKHUX NeperJieTeHn

Ha npencraBienHoM oOpasiie mpoObl OMPENENsioT JUIEBYI0 U U3HAHOUYHYIO
CTOpPOHY, HallpaBJieHWE HUTEH OCHOBBHI M yTKa. [Ipoba kimajercss Ha CTOIL JIMIICBOM
CTOPOHOM BBEpX, IPU 3TOM HHUTH OCHOBBI PACIIOJArarOTCS BEPTUKAJIBHO, a HUTH
yTKa — TOPU3OHTANIbHO. 3 1€BOr0 HMKHETO Kpasi MpoObl HA pacCTOSHUU 2—3 MM OT
Kpas yJalaseTcsi HECKOJBKO OCHOBHBIX UM YTOUHBIX HUTEH, 10 0Opa3oBaHUA
HEe0OJIBIION 0aXpPOMBI.

3aTeM MpEenapoBAIBHOW WIJIOM AaKKypaTHO OTOJBHUIAKOT HHWKHIOK YTOYHYIO
HATb W PACCMATPUBAIOT MOPSIAOK €€ MEPEIUIETEHUS C HUTAMH OCHOBBI, JEIAIOT
3apUCOBKY MeperieTeHus] (OCHOBHBIE U YTOYHBIE MEPEKPHITUS) HA OyMare B KJIETKY
Ha4MHAsI C HUYKHETO JIEBOTO YIJIa CXEMBI.
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[Tocne 3apucoBKM MOpsAJIKa YEPEIOBAHNS OCHOBHBIX M YTOUHBIX MEPEKPBITHIA
NEPBYI0 HUTH YAAIAIOT, OTOABUTAIOT CIEAYIOUIYI0 HUTh YTKa, 3apUCOBBIBAIOT €€
NeperieTeHue C HUTSMU OCHOBHI U T. JI. Pacnio3HaBaHue neperyieTeHus: NpoBOAST 10
TE€X IMOp, MoKa He OyAeT BBISBIEH panmnopT neperieTeHus. Ha BbIMOJHEHHOM
rpaduke BBIICISIOT PAIIoOpT MEpEeryieTeHUs, ONpeeNsatoT Kiacc, MOJAKIAcC U BUJ
MEPEIUIETeHNs] B COOTBETCTBUH C KJIacCU(PHUKALIUEH.

5 IlpoBecTu aHaJu3 mNepervieTeHUd 00Pa3l0B TKaHeH, NMPeNJI0KEeHHBIX
npenojaaBaresiem, NPUBECTH PHUCYHOK IepelJieTeHusl, YKa3aB BHJ
nepemnjieTeHus: U KJIacC, K KOTOPOMY OHO OTHOCUTCH. BbleJuUTH panmopr mo
OCHOBE U YTKY

Tabnuna 6.1 — AHanu3 neperuieTeHus Mpood TKaHeH

['paduk nepensieTeHUs XapakTEepUCTHUKA NEPENTIETEHUS

1 2

Ro = Ry =

—
L]

S =

Kmacc —

IHonkmacc —

Bun —

XapaKTepUCTUKA TOBEPXHOCTH —

= N W 0T ® - 0w

1 2 3 4 56 7 8810

Ro = Ry=

—
L]

S:

Kiacc -

IToaknacc —

Bun —

XapaKTepUCTUKA TOBEPXHOCTH —

= N W 0T ®O - 0w

1 2 3 4 56 7 8810
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ITponomkenne Tadnuusl 6.1

—
(=]

=M W 0O~ 0@

1

2 3 4 586 7 &8 10

Kmacc —

ITonxmnacc —

Bux —

XapakTepuCTHUKA MOBEPXHOCTH —

-
(=]

=N W R 0@~ IE

1

2 3 4 56 7 &8 10

Ro = Ry =
S:

Kinacc —

Ilonkmacc =

Bun —

XapaKTepUCTUKA TIOBEPXHOCTH —
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OxoHyanue Ta0auus! 6.1
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JIABOPATOPHAS PABOTA 7

OnpenesieHue CTPYKTYPHBIX XapAKTEPUCTHK U MOBEPXHOCTHOM
IJIOTHOCTH TKAHU

Hean padoTbl: npuOOpEeCcTH MPAKTHUECKHUE HABBIKM B  ONPEIACICHHUH
HEKOTOPBIX TOKa3aTelel CTPOCHHUS TKaHEH, WCIOIb3YEMbIX B TOBAapPOBEIHBIX
MCCCIOBAHMIX U TIPU MPOBEICHUN IKCIIEPTHU3HI.

3AJJAHUE: o03HakOMHTBCS C METOJAOM OTOOpa 0OpasloB TKaHEH IS
1a00paTOPHBIX HUCIBITAHUM; ONPEACIUTh JJIMHY, MIAPUHY, TOJIIUHY U MaCCy
oOpasiia; HaHeCTH Ha 00pasel] CXeMy PacKposi; PaCKpOUTh 0Opaser] U MOJTOTOBUTH
MPOOHBIE TIOJIOCKH; OMPEACIUTh CTPYKTYPHBIC XapaKTEPUCTUKH M TIOBEPXHOCTHYIO
IJIOTHOCTH TKAHH.

MaTepuanbHO-TeXHHYECKOE OCHAIIIeHHE 3aHATHS:

1. OOpa3ipl TKaHEH.

2. TexcTUIBHBIC JIYITBI, IPETIAPOBAILHBIC UTIIbI, HOYKHHIIBI, THHEHKH.

3. THIIA na TkaHwu.

COAEPXAHUE PABOTHI
1 OcHOBHBIEC TEPMUHBI U ONPeeJICHUS

ILtorHocTh TKanu mo ocuose II, u mo yrky Ily, n/10 cM — uncno Huren
OCHOBBI WJIH yTKa, npuxojsiieecs Ha 100 MM HIMPUHBI WIK IJIMHBI TKaHU.

JIluHeilHasgs mMWIOTHOCTHL TKaHu M;, r/Mm — macca | M TKaHu TpU ee
(bakTUYECKON MUpPUHE.

IHoBepxHOCTHAS MIOTHOCTH TKaHU My, r/m* — macca | M TKaHu.

dakTHYecKasi NOBEPXHOCTHAsI IIOTHOCTL Mgy, r/m’ ompenensercss Kak
OTHOLIEHUE MAaCChl 00pa3la K ero Mioau.

Pacyernasi mMOBEPXHOCTHAA ILIOTHOCTH Mg, r/M*  paccuyMTHIBACTCS IO
CTPYKTYPHBIM nokaszarensam Tkanu (1, Ty, 11, I1,).

Cpennsisi IJIOTHOCTH (00beMHasi Macca) TKAHM O, — Macca €JIUHHULIbI
o0beMa TKaHH.

JluneiiHoe 3amojHeHue TKanu no ocuose E,, %, m mo yrky E, %
MOKAa3bIBAET, KAKyI0 YacTh JMHEMHOrO YYacTKa TKaHW 3aHUMAIOT TMONEPEYHUKU
napajyiesbHO JIeKaIUuX HUTEH OCHOBBI WIIH YTKA.

IMoBepxHocTHOe 3amosiHeHue TkaHu E;, %  mokasbiBaer, Kakylo 4YacTh
IJIOIIAIM TKAHU 3aKPhIBAET IMIIOMIAAb MPOCKIIM HUTEH OCHOBBI U YTKa.
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O0bemHoe 3anosiHenne Tkanu Ey, % TmoKa3piBaeT, Kakyl0 4acTh o0Obema
TKAaHU COCTaBIISIET CyMMapHbIi 00bEM HUTEN OCHOBBI U yTKa.

3anonnenue Tkanu nmo macce E,;,, % moka3piBaer, Kakyr 4acTb Macca HUTEN
TKaHU COCTAaBISET OT MAaKCHMaJbHOM MAacChl TKaHW IPU YCIOBUU IIOJHOTO
3aI0JIHEHUS €€ 00beMa BEIIeCTBOM BOJIOKHA.

IToBepxHocTHasi mopucTocTh TKaHU Rg, % 1OKa3bIBAET, KAKYIO YaCTh OT
IJIOIIAM 3aHUMAET IIOIIA b CKBO3HBIX IOP.

O0mas nopucroctb TKaHU Ry, % MOKa3biBaeT, Kakylo 4acTb oObeMa
TKAHU COCTaBIISIET CyMMapHbIi 00bEM BceX MOp (MEXIy HUTSAMHU, BHYTPU HUTEH
MEX]1y BOJOKHAMU, BHYTPH BOJIOKOH).

2 MeToauka oT00pa 00pa3uoB TKaHel s JJa00PATOPHBIX HCIIBITAHUI

Ecau o6bem maptuu g0 5000 M, oT mapTuu oTOMpArOT 3 Kycka, eciiu OOJblie
5000 M, To oT kKaxabIX caeaytommx 5000 M 0TOMPAIOT e1ie MO0 OJJHOMY KYCKY.

OT KaX/10ro KycKa, oTcTyNnHB OT Kpas Ha 1,5-3 M, oTpe3arot obpasel, mmpruHa
KOTOPOTO paBHA IMPUHE TKAHM, a JIJIMHA 3aBUCUT OT IIUPHUHBI TKAaHU U OT TeX
WCIIBITAaHUH, KOTOPHIE HY)KHO TIPOBECTH.

3 BbInoJHUTH packpoil o0pa3na TKAHM B COOTBETCTBHUM CO cXemoi (puc.

7.1)
T, Lk
Vi
Y, T
N k= O - O] (67 [0X
({r) S (8 ) cl,% Ve T, i
50 Y T
60 B

Pucynok 7.1 — Cxema packpost o0pasiia TKaH!

Jns onmpenenenus AIMHBI L, MM, U IIUPUHBI B, MM, oOpasia mpoBOIsT 3
3aMepa: OJMH MO CepeNHE U JIBa Ha paccTostHUM 10 cM OT KpaeB oOpasia.

[TIpo6ubie momocku O, O,, O3 u VY, YV, V3, VY, npegHazHaueHsl s
ONPENEIICHNUS TOJYLHMKIOBBIX PAa3PBIBHBIX XAPAKTEPUCTUK M IUIOTHOCTH TKAaHHU.
[upuna ux 60 MM, a AJIMHA 3aBUCUT OT 38KMMHOTO PACCTOSIHUS (AJIS LIEPCTAHbBIX
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TKaHer oHO paBHO 100 MM, a s Beex ocTanbHbIX 200 mm) mmtoc 100-150 MM st
3aKPEIUICHHS MI0JIOCOK B 32KMMaXx pa3pbIBHON MalIUHBbI.

Tak kak B TKaHAX OYEHb 4aCTO OBIBAET MEPEKOC HUTEH, MOJTOCKH 3aUUIIAIOT IO
JUIMHHOM CTOPOHE TaK, YTOObl HUTU OCHOBBI M YTKa pacloJjlarajuch IO JUIMHE BCEU
nosiockd. OKOHYaTenbHas MMPUHA MTOJIOCKU 50 MM.

[Ipo6ubeie monocku 7, u 7T, mpenHasHayeHbl AJs OUpEAEIEHMSA JIMHEHHOM
MJIOTHOCTU OCHOBBI U YTKa.

4 Pe3yibTaThl MCTILITAHUS M PACYETHI

Haumenosanue TkaHu
4.1 Cpenusisa nivHa oOpasia

Li+L,+L + +
o2 3 - = [mmMm]
3 3
4.2 CpenHsia uMpyHa TKaHU
B=BI+B2+B3= + + ~ [mm]
3 3
4.3 Cpennsiga TOAIMHA TKAaHU
_ 6,+6,+6,+6,+65;+6,+6,+6;, +6,+6
68 = =
10
B + o+ o+ o+ o+ o+t o+ o+ _ [
10
4.4 Macca obpa3sima TKaHu
m= [r]
4.5 JluHeiHast IOTHOCTh TKAaHU
3 m 3
M, =10 xleo x ——— = [r/™m].
4.6 IloBepXHOCTHas INIOTHOCTh TKaHU
M, =10°x—"— =10° x =[]
L-B :

4.7 Cpenusis mioTHOCTh (0ObeMHast Macca) TKaHH
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mx10° x10°

3
mK == - = = = [MF/MM ].
LxBxb X X
4.8 IIIOTHOCTH TKAHU 110 OCHOBE
n,+n,+n + +
,=—"—>= = [#/10 cM],
3 3
TIe n;, N, N3 — YACI0 HUTEH B monockax O;, O,, Os.
4.9 1In0THOCTb TKAHU IO YTKY
n,+n.+n,+n + + +
,=——>""""T= = [#/10 cMm],
4 4
TJe Ny, Ns, Ng, N7— YUACJIO HUTEH B MOJOCKAX Y1, Yo, Y3, Y4
4.10 JInneiiHas INIOTHOCTHh HUTEH OCHOBEI
m
r,=—-=———= [Tekc],
L(}
m; + mZ + ' " 52
TAe m, === 5 = [mr]; m; u m; —macca 50-TH OCHOBHBIX HUTEH

u3 o0pasuoB 7! U T! COOTBETCTBEHHO, MT; L, — cyMMapHas juiiHa 50-TH OCHOBHBIX
HUTEM, M.

4.11 JIuneliHas IJIOTHOCTh YTOUYHBIX HUTEH

m

7 =—=—— = [rekc]

y b
Ly

! 14 "
m,+m, +m + +
%y y y _ . '
rae m, = 5 = 3 = [Mr]; my,

YTOUHBIX HUTEH U3 00pasuos 7, 7' u T, COOTBETCTBEHHO, MI; L, — CyMMapHas

m's u m; —wmacca 50-Tu

nuHa 50-TH yTOYHBIX HUTEH, M.
4.12 PacueTHasi MOBEPXHOCTHASI TJIOTHOCTh TKAHU

T xII +T xII X + X 2
=2 0 Y Vup= x = /M|,
P 100 " 100 [ ]
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rie 7 — K03 OUIUEHT, YYUTHIBAIOIINN U3MEHEHHE MOBEPXHOCTHOM TNIOTHOCTH TKAHH
B IIpOLIECCE €€ BHIPAOOTKHU M OTACIIKH.

Ilpumeuanue: 3navenust kodpduiueHTa » sl TKAHEH: XJom4aToOymMakHasi —
1,04, mepctsHas rpedbenHas — 1,25, mepcTsaHas TOHKOCYKOHHas — 1,3, miepcTsHas
rpybocykonHas — 1,25, npasiHas — 0,9.

4.13 OTKJIOHEHHE 3HAYEHUU MOBEPXHOCTHOW TUJIOTHOCTH, TMOJYYEHHBIX
AKCTIEPUMEHTAILHBIM U PACYETHBIM METOAAMHU

M -M _
AM:%XIOOZ x100= [%].

4.14 JIuneiiHOE 3aII0JIHEHUE TKAHU:
110 OCHOBE E =1I1,xd, = X = [%];
o yTKYy E, =1II xd, = X = [%],

rae d,, d, — pacueTHbIe TUAMETPbl HUTEH OCHOBBI U YTKA B MM.

T
d, =0,0357 x /5 =0,0357 x /
T, /
5— = 0 0357 x [MM],

d, =0,0357

. 3
1€ 0, U O), — CPEIHAA INIOTHOCTh HUTEH OCHOBBI M YTKAa COOTBETCTBEHHO, MI/MM .
4.15 IToBepXHOCTHOE 3aMO0JIHEHUE TKAaHU

E, =E,+E, ~00IxE xE, = + ~001x  x = %,

4.16 O0BEeMHOE 3aM0JTHEHHE TKAHU

=—x100= [%],

. 3
1€ 0, — CPEIHSS JIOTHOCTh HUTEH, MT/MM.
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4.17 3amnosHEeHWEe TKAHU 10 Macce

E :%me:

"y
IJIe  — INIOTHOCTh BEIIECTBA BOJOKHA, MI/MM".
4.18 IToBepXHOCTHAsI HOPUCTOCTh TKAHU
R, =100—E, =100—

4.19 O61mast MOPUCTOCTh TKAHH

R,;, =100~ E, =100~

S BoiBoAbI IO padoTe

x100= %],

= [%].

= [%].

JIABOPATOPHAS PABOTA 8

Onpez[e.nemle IMPOYHOCTH U PACTHAKUMOCTH TCEKCTUJIbHBIX ITOJOTCH

Hean padoThl: 03HAKOMHUTBCS C METOJAMU OIPEAEICHHUS NPOYHOCTH H
PacTsDKUMOCTH TEKCTHIIBHBIX BOJIOKOH; MPUOOPECTH MPAKTUYECKHUE HABBIKM B HUX

OTpeICIICHUN.

3AJAHHUE: omnpenenuTh MNOKa3aTeNld MTPOYHOCTH MW PACTSHKUMOCTH IpU

OJHOOCHOM PAaCTAKCHHMHU TKAaHMU JO pa3pbIBa.

MaTepnaanO—TeXanecxoe OCHAILLICHHUC 3aHATHUA

1. Pa3peiBHas mammna PT-250.
2. O0Opa3s1ibl TKAHEH.
3. THITA Ha MeTOABI UCIIHLITAaHUH.

COJEPKXAHUE PABOTHI

1 OcHOBHBIE TEPMUHBI U ONpeIeIeHUSI

PaspeiBHast Harpy3ka P, — HauGonblliee ycuiue, BbLIEPKUBAEMOE 00pa3LoM
MaTepuaia TpU PacTSDKEHWH 10 paspbiBa. Pa3pbiBHAs Harpy3ka BbIpakaeTcsi B
HetoToHax (H), meka-uproronax (maH) u kunorpamm-cunax (krc). 1 maH = 10 H =

1,02 krc.
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Pacuernasi paspbiBHasi Harpyska Py, cH/H — paspeiBHas Harpyska,
OPUXOASAIIASICSA HAa OJHY HUTh OCHOBBI MJIN yTKa.

YaenbHasi paspbiBHasi Harpyska Py, Kre'm/r — paspblBHOC Harpyska,
IPUXOASAIIASCS HA €AUHULY IOBEPXHOCTHOU INIOTHOCTH.

OTHocuTeIbHAsA pa3pbIBHAsA Harpys3ka Py, Kre'M/r — ynenbHas paspblBHA
Harpyska ¢ y4eTOM JIOJIM MACChl Pa3pbIBAEMOM CHCTEMbI HUTEH.

A0C0II0THOE pa3phIBHOE yAJIHHEHHE l,, MM — IIpHUpaleHre JUIMHBI 00pasna
K MOMEHTY pa3pbIBa.

OTHoOCHTEIbHOE Pa3spLIBHOE YIJIMHEHHE €,, %0 — OTHOHIEHHE a0CONIOTHOTO
Pa3pBIBHOTO Y/UIMHEHUS K HaYaJIbHOH (32KMMHOI) JUTMHE TPOOBI B IPOLIEHTAX.

IIpounocTs npu mnpoaaBauBaHuM mapukom P,,, H (xrc) — Bennuuna
Harpy3Kd, HEOOXOAMMOM IJi pa3pylIeHHs MaTepHaa.

Crpeaa nporuda f, MM — BeTmuMHa IepeMENIeHHsI CpeIHEN TOUkH oOpa3la K
MOMEHTY pa3pyIIeHNs] OTHOCUTEIBHO IEPBOHAYAIBHOIO ITOJIOKEHUS.

PacTsiskMMOCTh TPHKOTAKHOIO IOJOTHA I, % — 3TO OTHOCHUTEIBHOE
yyIMHEeHre npoosl npu Harpy3ke 600 cH (rc).

2 OmnpenesieHue pa3pbIBHBIX NMOKAa3aTeseidl NMPH OAHOOCHOM PACTSIKEHUH
TKAHH
2.1 MeToauka BbINOJHEHHS PadoThI

Pa3peiBHas Harpyska 5
a0COJIFOTHOE  pa3pbIBHOC YIIMHEHHUE
OTIPEJIEIISIIOT npu OJTHOOCHOM

pacTsDKeHMH Tpod MarepuajlioB Ha
Pa3pbIBHBIX MAalIMHAX MAaATHUKOBOIO
tuna PT-250 (puc. 8.1).

O6pazenn 1  duxcupyror B
BEpXHEM 3axuMe 2. 3areMm, 101
NEUCTBUEM TIpy3a MPEeABAPUTEIIBHOIO
HaTshKkeHus 4, oOpasel 3akperuisitoT B
HIKHeM 3axuMme 3. Ilpum omyckanum
HIDKHETO 3akuMa 3 mpoOHasi MOJOoCKa
BBI3BIBAET OITyCKAHNE BEPXHETO 3aKNMa
2, B pe3ynbTaTe 4ero CUIOU3MEPUTEIIb
5 OTKJIOHsETCS, epeMelIaeT 3y0uaryro
peliky 6 BIE€BO U IOBOPAYMBAET
HIECTEPHIO 7. A yKpEIJIeHHasl ¢ Hel Ha
OHOM OCHM Belymiass CTpeynka 8

nepeMeIaeT ykaszarenb 9, ormedas Ha PucyHok 8.1 — Cxema
rpy3oBoii mkane 10 Harpysky. B MASITHHKOBOM
MOMEHT  pa3pblBa  yKazareib 9 Pa3pHIBHOI MAIIIHHBI
3a(UKCUPYETCsI, YKa3bIBaAsl PA3PbIBHYIO PT-250
Haepy3Ky obpasIia.
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[lxana ynnuaenuit 11 coenuHeHa ¢ HUKHUM 3aKUMOM 2 U JIBUDKETCSL C €r0
CKOpPOCTBIO. A yKa3zarelb YIJUHCHUU 12 — ¢ BepxHuM 3axumom 2. M3-3a
pacTsbkeHusi oOpaslia ykaszatenb 12 Oyner oTctaBaTh OT ABMXKEHUS IIKaidsl 11 u
dbukcupoBaTh yJIIMHEHHE 0o0pasiia. B MOMEHT pa3phiBa o0pasiia IiKajia yJIIuHEHUH
11 u ykazarenp ymIMHEHUH 12 OCTAHOBSTCA, YKa3blBasi paszpvléHoe YOIUHeHUe
obOpa3ria.

[lIxany Harpy3kud pa3pbIBHOM MalIMHbBI BBIOMPAIOT TaKUM 00pa3oM, 4YTOOBI
CpenHsisl pa3pbIBHAsI HArpy3Ka HCIBITBIBAEMOU 3JIEMEHTApHON MPOObI HAXOIUJIach B
npenenax 20—-80 % MakCMMaJIbHOTO 3HAYEHHUS ILIKAJIBI.

CKOpOCTh OITyCKaHMSI HUKHETO 3aKMMa Pa3pbIBHON MaIIMHBI YCTAaHABIUBAIOT
TaKuM = 00pa3oM, YTOOBI TPOAOIKHUTEIBHOCTh TMpOIecCa PACTSKEHUS TPOOHOM
IIOJIOCKH COCTAaBWJIA JUJIsl TKAHU W HETKAHOr'O IOJIOTHA ¢ yayinHeHneMm meHee 150 %
(30 = 15) c; Ang TKaHU ¥ HETKAHOTO TMOJIOTHA ¢ yaynHeHueM oosee 150 % (60 £ 15)
C; JUISl TPUKOTAXHBIX MOJIoTeH (45-75) c.

[IpenBaputesibHOE  HATSHKEHHE  NPEIHA3HAYEHO I paclpsMIICHUS
AJIEMEHTApHOM MPOOBI IPU 3aMpaBKe €€ B 3aKUMbl MAIIUHBI U O00ECIEYEHUS TEM
CaMbIM OJIMHAKOBBIX YCJIIOBUH UCIIBITAHUS BCEX MPOO.

[IpeaBapuTenbHOE HATSKEHUE JJIA TKAHEH M HETKAHBIX MOJIOTEH BHIOMPAIOT B
3aBUCUMOCTH OT TMOBEPXHOCTHOW IUIOTHOCTH, ISl TPUKOTAXKHBIX TOJOTEH — B
3aBUCUMOCTH OT BHJA IOJIOTHA, OTHOCHUTEIBHOTO PAa3pbIBHOTO YAJWHEHUS H
HaIpaBJICHUS PACTSKCHHUS.

Pa3zmepsl U KommyecTBO MpOO i ONpPENENCHUs pa3phIBHBIX HArpy3Kud U
VJIMHEeHUSI TIPEJICTaBIEHBI B TabmuIe 8.1.

Tabnuna 8.1 — Pa3Mepsl U KOMMUYECTBO MPOO AJi OMpEIENICHUsT Pa3pbIBHBIX
Harpy3Kky U yJJIMHEHHUS

Hamnpasnenue Pasmepsl 3a)kuMHas Konnuectso
Marepuan
HCIIBITAHUSA 00pasmoB, MM JIUTMHA, MM 00pasioB

XnonmyaroOyMaxKHble TKAHU OCHOBA 50%350 200 3
JIpHSIHBIC U MIETKOBBIE TKAHU YTOK 50%350 200 4
[lepeTsHbie TKaHH OCHOBA 50x200 100 3
YTOK 50x200 100 4

TpuxkoTtaxxubie BEPTUKAJIb 50x200 100 5
IIOJIOTHA TOPU30HTAIIb 50x200 100 5
Herkanble nonorna AT 50x200 100 10
IMPUHA 50x200 100 10

2.2 YcioBUA UCNBITAHUM

— HAMMCHOBAHHUEC TKaHH

— TUI pa3pbIBHON MaIIMHBI

— pa3Mepbl MPOOHBIX MOJOCOK MM;
— 3aKUMHas JUInHA L, = MM;
— CKOpPOCTb OITyCKAaHUSI HUKHETO 3aKUMa MalluHbl V= MM/MHH,;
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— IpeABapUTeIbHOE HATSHDKeHHE oOpasia
— TeMmneparypa Bo3ayxa T = °C;

— OTHOCHUTCJIbHAA BJIA)KHOCTb BO3yXa ¢ = %.

3 Pe3yabTaThl HCHIBITAHMI U pacyeThl (Ta0. 8.2)

IC;

Tabnuna 8.2 — Pe3ynbTarsl onpeAeieHus] pa3pbIBHBIX HATPY30K U YJIJTHHEHHUI
Ilo ocHOBE o vk
Howmep YTKY
O6pa3ua Pa3pBIBHa}I Pa3prBHOG Pa3pBIBHa}I Pa3pBIBHOG
Harpyska, P, ,, KI¢ | yjyuHeHue /,,, MM | Harpyska, P,, Krc | yJuluHeHue /,,, MM
1
2
3
4
Cymma
Cpennee

AOcoroTHas pa3pbIBHAS HArpy3Ka:
o ocHoBe P,, =

po

10 YTKY P, =

py

[kre];

[xrc].

AOGCOIIIOTHOE Pa3phIBHOE YINHEHHE!
10 OCHOBE [y, =
10 yTKY Ly =

[Mm];
[MM].

PacueTHas pa3pbiBHas Harpy3Ka:

10 OCHOBEe P

pacy.o

10 YTKY

P
=10°x2 =10 x ————

n

o

P
=10° x 2 =10* x ——— =

pacu.y

n,

[cH/HuTH];

[cH/HuTH],

rae n, U N, — YNUCIO HUTEH OCHOBBI M yTKa B OOpasue mupuHod b = 50 mm
COOTBETCTBEHHO.

rae 11,, I1, — II0THOCTh HUTEH 110 OCHOBE U YTKY, H/10cM (cM. 1ab. pal. 5).

Y nenpHOE pa3pbIBHOE YCUIIUE:
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P

0 OCHOBE P, =—"—= = [krc-M/T];
T M xb X

10 YTKY P, = P _ = [Krc-m/T]

VM xb X ’

2 .
rae M, — MOBepXHOCTHAs IUIOTHOCTh, T/M°, (cM. 1a0. pab. 4); b — mupuHa TpoOHOH
MOJIOCKH, M.

OTHOCUTEIIBHOE Pa3pbIBHOE YCUIIUE:

P 0
10 OCHOBE - P, = = = =  [krc-m/t];
T M xbxC, X X
P
1o yTKYy P, = - = = [krc-m/r],
‘ M xbx Cy < x

rne C, u C, — 101 MacChl HUTEW TOM CHUCTEMBI, 110 HANPaBJIECHUIO KOTOPOW HIET
pa3pyIieHne mpookI.

J10J1s1 MacChl HUTE€W OCHOBBI

B T, xII, X
© T, xIT,+T, xII, x + X

Jloiga maccel HUTEN yTKa
B T, xII,
y - >
T,xII,+T xII, X + X

rae T,, T, — IMHEHHas IIJIOTHOCTh OCHOBHBIX M YTOYHBIX HMTEH, TekC (cM. 1ab. pad.

4).
OTHOCHUTENBbHOE Pa3pbIBHOE YAJIMHEHUE:

100><Zp0 100 x
po = L =

o

I10 OCHOBC &

[l

(=]
N
| S—
=
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_IOOxlpy _ 100x
w L -

y

0 YTKY &

4 BoIBOBI 110 padoTe

JIABOPATOPHAS PABOTA 9

ACCOPTHMEHT TKaHel

Heab padoThI: 03HAKOMUTHCSI C COBPEMEHHBIM aCCOPTUMEHTOM TKAHEM.

3AJAHHUE: wu3yuuTb acCOPTUMEHT  XJIOMYATOOYMaXKHBIX,  JIbHSHBIX,
HIEPCTSIHBIX M IIETKOBBIX TKaHEH IO ~ampbomMam o00pa3loB U METOAUYECKUM
yKa3aHUsIM; TPUBECTH MpPUMEpPhl HauWOoJiee TUNUYHBIX TKaHEH pa3IuyHOro
Ha3HAYEHUS.

MartepHa/IbHO-TEXHHYECKOE OCHALLICHHE 3AHATHSA

1. AnbO0MBI aCCOPTUMEHTA TKAHEH.

2. TexcTUIIbHBIE JTyTIBI, IPETIAPOBAIBHBIE UTJIBI.

COJAEPKXAHUE PABOTHI

1 OOmas xapakTepuCTHKA XJI0MYATOOYMAKHBIX, JbHAHBIX, HIEPCTAHBIX
U LIEJKOBbIX TKAHEH:

— MPUMEHSIEMOE ChIpbe (BOJIOKHMCTBIA COCTaB, BUJ W JMHEHHAS IUIOTHOCTD
HUTEN);

— HOBEPXHOCTHAs IIOTHOCTH (Macca 1 M%) TKaHeid;

— IPUMEHSIEMbIE MEePETICTEHUS;

— BUJIBI OTAEJIOK (OCHOBHBIX, IOMOJHUTENbHBIX, CIIEHUATBHBIX);

— 0COOEHHOCTH CTPYKTYpbI, CBOHCTBA.
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2 ToproBas kiaaccupurkanusi Tkaneil. [IpUHIUNBI NOCTPOCHUS APTHKYJIA

3 TpedoBaHusi, npeabsiBisieMble K TKAHAM Pa3JIMYHOI0 HA3HAYECHUS
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4 UzyueHne accCOPTUMEHTA HauOoJ1ee THIHYHBIX TKaHel (Tab:. 9.1)

[To mpeaIoKeHHBIM MpeToaBaTeNsiM 00pa3liaM TKaHEeH JTaiiTe TOBapOBEIHYIO
XapaKTepUCTUKY. Pe3ynpTaThl poieiaHHON paboThI MpeicTaBbTe B TadauIe 9.1.
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Tabnuma 9.1 — M3yyenune accopTuMeHTa TKaHel

Kpartkas xapakTepucTuka TKaHU:
HaunmenoBanue A CoIppeBoit NMHEWHas mIoTHOCTh Hutei (7,, T)), [Iepennerenue, Haznauenue
TUKYJI
TKaHU P COCTaB TEKC; IIOTHOCTS (11, I1,), aut/10 cM; OT/ICNIKA TKaHU
IOBEPXHOCTHASI ILIOTHOCTH (M,), T/M°
1 2 3 4 5 6

JI1s1 TOCTEeNIbHOTO OCIbs
T,= 3 I, =
11, = =
M, =
T,= T, =
11, = 1L, =
M=
I'5 s T, =
11, = s 11, =
M=
T,= ;I =
11, = s AL, =
M=

Jlns1 HaTenbHOTO OeIIbs
T,= s T, =
11, = =
M=
T,= s T, =
11, = =
M=
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[Tpogomxenne Tadbauis 9.1

1 2
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[Tponomxenne Tadbauis 9.1

1 2 4
0= s T, =
0= 1, =
T,= s T, =
0= =

M=
0= ;1=
11, = 1L, =
M=
I[J'I}I JACTCKHUX I1JIATHECB
1,= ; T, =
4 11,
0o~ s 4y =
0o~ s L1y =
0= ; 147
0= 1, =
M, =
0= s T, =
0= =
M=
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[Tponomxenne Tadbauis 9.1

1 | 2 | | 4
HJ'I}I MYXCKHUX KOCTIOMOB

0= 1y =

11, = AL, =

T,= Ty =

o= AL, =

T,= s T, =

o= AL, =

1, = 1y =

07 AL, =

N

o ; y

11, = s AL, =
0= 1y =
11, = AL, =
T,= Ty =
o= AL, =

N
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[Tpogomxenne Tadbauis 9.1

1 2

o

o

M=

T, =
A1, =

To_ s y:
0= 1L, =
T,= ; T, =
0= =
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Oxkonyanue Tadmmesl 9.1

1 2 4
0= T, =
0= s 11, =
=
0= s T, =
0= =

M, =

JIJ1st moAKITagKu
o= sy =
0o~ s Ly =
=

0= s T, =
> 1, =

T,= s T, =
0= 1,
=

o= 9 y=
0o~ ° y=
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JIABOPATOPHAS PABOTA 10

AHaJau3 o0pa3ua TKaHu

eab padoThl: MpHOOPECTH MPAKTUUECKHUE HABBIKM PACIO3HABAHUS U aHAJIK3a
TEKCTHJILHBIX TKaHEH.

3AJAHME: no o0Opasiy onpeaennuTh BOJOKHUCTBHIN COCTaB, BUJ U TOJIIUHY
HUTEH OCHOBBI U YTKA, U CTPYKTYpHBIC XapaKTCPUCTUKH TKAHWU, YCTAHOBUTH
Ha3HaYeHHe TKaHW 1 oA00paTh aHAJIOT 110 CTaHAApPTaM HJIM CIIPAaBOYHHKAM.

MaTtepuajbHO-TEXHUYECKOE OCHAIIIEHUE 3aHATHS

1. OGpa31ibl TPUKOTAXKA PA3TUYHBIX MEPETTICTCHUH.

2. TekCTUIbHBIC JTYIIbI, MPETapUPOBOYHBIC UTIIbI, HOKHHUIIBI.

COJIEPKXAHUE PABOTHBI
1 MeToauka aHajmn3a «<HeMbIX» 00pPa31oB

AHaJIM30M TKAHM HAa3bIBAECTCS MCCIENOBaHUE 00pa3la C LENbI0 MOIYyYEHUs
ONPENECTICHHBIX CBEJCHUIN O TKAHMU.

B pesynbrate uccrnenoBanus 00pasia MOJDKHBI ObITh TOJYYEHBI CIEIYIONIne
CBEJICHUS O TKaHU: BHJ TNEPEIUIETEHUs, IUIOTHOCTb II0 OCHOBE M YTKY, BUJ
BOJIOKHHUCTOT'O MaTepraia OCHOBHON M YTOYHOM MPSIKU U TOJIIMHA TPSIKH.

JInneByr0 CTOPOHY TKAaHH MOKHO OHPEAEIINTh MO CIECIYIOIINM IPU3HAKAM:

1) ecnmu MIOTHOCTh OCHOBBI M yTKAa HEOAUHAKOBAs, TO OOBIYHO Ha JIUIEBOMN
CTOpPOHE MPe00IIaIat0T MEPEKPHITUS HanboJee IIOTHON CUCTEMBI,

2) ecii TKaHb MMEET TKaHbIM Y30p B BHUJE JMATOHAJIEBBIX MOJIOCOK, TO OHH B
OOJIBLIIMHCTBE CIY4YaeB PAaCIOJIOKEHBI HA JIMLIEBOM CTOPOHE TKAHHM B HAIpPABJICHHUH
CHU3Y CJIEBa BBEPX HAIPABO;

3) B TKaHSIX, UMEIOMIMUX TKaHBIM y30p, OH OOJee OTYETIMBO BBIIEISETCS Ha
JINLIEBOW CTOPOHE;

4)ecnu TKaHb BBIpaOOTaHA W3 CMEIIAHHOTO CHIPhS, TO OOBIYHO Ha JIUIEBOM
CTOPOHE TIPeoONaaloT TMepeIvieTeHusT HUTe u3 Hambojee 1EHHOTO ChIPbs,
HaIlpuMep, WEPCTH, HATYPAJIIBHOTO IIEJKA U T. 11.;

5) HaOUBHOM PUCYHOK BCETJla HAHOCST Ha JIMIEBYIO CTOPOHY TKaHH. OgHAKO B
HEKOTOPBIX TKaHAX 00€ CTOPOHBI UMEIOT OJIMHAKOBBIA BHEUIHUHN BHJ. Takue TKaHU
Ha3bIBAIOT ABYXJHMLEBbIMH. /3 HUX AE€Nat0T HOCOBBIE IJIATKH, MOJIOTEHIIA, CKATEPTH,
ojesia u Jp.

OcCHOBHBIC U YTOYHBIE HUTH MOXHO PAa3JIUYUTh IO CIECAYIOIINM IIPU3HAKAM:

1)ecnn oOpaser; TKaHU HMEET KPOMKY, TO HalpaBlieHHE KPOMKHU BCErjaa
rapasuieibHO HalPaBJICHUIO OCHOBHBIX HUTEH;

2)B CypOBBIX TKaHSX OCHOBHBIC HHUTH 0OJie€ >KECTKHE U C TPYIOM pack-
PYYHMBAIOTCS;
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3)B OOJNBIIMHCTBE CIIy9aeB HHUTH HMMEIOT OOJBIINYI0 KPYTKY OCHOBBI, YEM
YTOUYHBIE, I03TOMY OCHOBHBIE HUTH IIJIOTHEE U IPOYHEE YTOUHBIX;

4)ecid HUTH OJIHOM cCHUCTEMa KpydeHble, a JpYyroil HEKpydeHble, TO B
OOJILIIIMHCTBE CITy4aeB KPyUYE€HbIE HUTU — OCHOBHBIC;

5) B IECTPOTKAHBIX U3/ACIUAX IPOCHOBKH IIBETHBIX HUTEH UAYT BJIOJIb OCHOBBI,

6) ecnmu B TKaHU MMEIOTCS MOPOKHU, TO HEJOCEKH M 3a00MHBI PACIOIAraroTCs
BJIOJIb YTKA, & PACCEUKH OepOM U OIM3HBI — BJIOJIb OCHOBBI;

7)B TOJIYHIEPCTSHBIX TKaHSX OOBIYHO OCHOBAa XJIOMYATOOyMakHasi, a yTOK
HIEPCTSIHOM.

2 OnpenesieHne MOBEPXHOCTHOM MJIOTHOCTH

Macca obpasma m = T.
Jmuna oopasua L = MM.
[[upuna obpasua B = MM.
6 6
[ToBepxHOCTHASI HIOTHOCTh M | = mx107 _ <107 _ [F/Mz].
’ LxB X

3 Onpenenenue JUHeHOM MIoTHOCTH (Tab. 10.1)

Ta6bmuma 10.1 — PesynbpTaThl ~onpenesieHus] JMHEHHOW TIJIOTHOCTH HUTEH
OCHOBBI U yTKa B 00pa3iie TKaH!
OOmast mymmHa | Macca Jluneiinas
XapaKkTepUCTUKA Homep
Hutn . 10 oTpe3KoB | OTpE3KOB IJIOTHOCTD o
BUJIa HUTEH 9 N N HUTEN
HHATENW, MM | HATEH, MI' | HUTEH, TEKC
OcHoBa
YTOK

JluHeliHas JIOTHOCTH (TEKC, T/KM, MI/M)

rae m—mMacca 10 oTpe3koB HUTEH, MT; L — ob1as jyiuHa 10 oTpe3KoB HUTEH, M.
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Homep Hutn

1000 1000
T

N

4 Onpenesnenne MIOTHOCTH TKauM (Ta0:1.10.2)

Tabmuma 10.2 — Pe3ynbTarhl ompenesieHHs IUIOTHOCTH oOpaslia TKaHH 10
OCHOBE U YTKY

KomuuectBo HUTEN B 1 cM [InotHOCTE

Hutn . . . TKaHH, HUTEH/10
1-i1 3amep | 2-it 3amep | 3-it3amep | Cymma | Cpeanee oM

OcHoBa

YTok

5 Onpenenenne BOJIOKHUCTOr0 coctaBa Hutei (tabi. 10.3)

Tabmuma 10.3 — Pe3ynpTaThl ompeneneHuss BOJOKHHCTOTO COCTaBa HUTEH B
oOpa3siie TKaHu

IIpoBepka
OpPraHOJENTUYECKUMHU
IIpuznaku | Buna BosmokoH

METOIaMH 3akiroueHue

Hutn BHEIIIHETO o
U3MEHEHHNE (BU BOJIOKOH)
BH/Ia BOJIOKOH | MUKPOCKOIIOM [IpOBEpKa
IIPOYHOCTH IIPU
Ha rOpeHue
YBIQKHEHUU
OcHoBa

YT1ok
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6 XapakTrepucTuka nepemnjieTeHusl TKaHeH

HaumenoBanue NCPCIIICTCHUA

7 XapaKTepuCTUKA BUIA OTACJIKHU

Ob6pazen

Pucynok neperuierenus

8 Ilox0op anasora TKaHu MO AJbOOMaM H CIPABOYHBIM MaTepHaIaM

(tabu. 10.4)
Ta6muna 10.4 — PesynapTaThl nogdopa aHasora ucciielyeMoro oopasiia TKaHu
ITokazarenmu BomokHHCTEINH JInneitnas IInm0oTHOCTS,
TKaHe# COCTaB IUIOTHOCTh, TeKC | HuTeii/10 cm
Aptu- HOBerHOCTHag [eperuerenne | OTaenka
Ky IJIOTHOCTb, T/M
H OCHOBAa | YTOK |OCHOBa| YTOK |OCHOBA | YTOK
anMeHO-
BaHHE TKAHU
Hccnenyemoro
obpasma

Txkanu-a"agora
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JIABOPATOPHASA PABOTA 11

AHaJIN3 TPUKOTAKHBIX NepernieTeHuil

Heap padorei: npuoOpecTH NPAaKTHUUECKWE HABBIKM aHAINM3a TPUKOTAKHBIX
MEPETUICTEHUM.

3AIAHHUE: o3HakoMHUTBCS € Kilaccu(UKalMed TPUKOTAXKHBIX MEepPeIIeTeHUH,
PaccCMOTPETh NMONEPEYHOBS3aHbIE U OCHOBOBSI3aHbIE NEPEIUIETEHNS U MPOU3BOIHBIE
OT " HUX, U3YYUTb METOJMUKY  aHalIM3a  TPUKOTAKHBIX  MEPEIUICTeHHH,
NpOaHAIM3UPOBATh IMEperieTeHus Mo o0pa3uaM U JaTh UX TIpadudeckoe
M300paKeHHUE,

MaTtepuajJIbHO-TEXHHYECKOe OCHALIICHHE 3AHATHSA:

1. OGpa3ubl TPUKOTaXKa Pa3IMYHbIX MEPEIICTCHUH.

2. TekCTUIIbHbIE JYIIbI, PENAapOBATbHBIE UIJIbl, HOKHHULIBI.

IIJTAH OTYUHETA
1 OcHOBHBIC TEPMUHBL U ONIPeAeICHUS

Tpukoraxk — wu3genuss WIA I0JIOTHA, MOJy4ae€Mbleé W3 OJHOW HUTU WIIU
CUCTEMBbI HUTEH IMyTeM 00pa30BaHMs METEIb U UX B3aUMHOTO MEPEIICTCHHUS.

DIEeMEHTOM CTPYKTYPhI TPUKOTaXa siBisieTcs meTJisi. OHa MpeacTaBisieT co0oit
MPOCTPAHCTBEHHYIO KPHUBYIO, OT JJIMHBI U (POPMBI KOTOPOM 3aBHUCAT Ba)KHEHIIIHE
cBoiicTBa TpukoTaxa (puc. 11.1). OTaenbHbIC YYACTKHA NETJIM UMEIOT CBOM HAa3BaHUS
(puc. 11.1 a). Yuacrok 2-3 Ha3bpIBaeTCs WUroJbHOW ayrou, ydactku 1-2 u 34

METEJbHBIMA MaJlO4YKaMHu, 4—5 — IUIaTUHOBOW JAYrOM WM MPOTHKKOM. Yacto
WUTOJIbHYIO AYTY BMECTE C METEIbHBIMU MAJIOYKAMH HA3bIBAIOT OCTOBOM IIETIIH.
a o

Pucynok 11.1 — Iletnu:
a — OTKpbITast, O — 3aKpbITast

Pa3nuuaroT MeTaum OTKpBIThIE U 3aKpbIThie. B OTKPBITBIX METISAX KOHTYP
OCTOBAa HE 3aMBIKAETCS MPOTSHKKOM, a B 3aKPBITBIX — IMPOTSKKA 3aMBIKAET €ro.
[letnu pacrnosioKeHHbIE IO TOPU30HTAIM, O0pa3yloT HeTeJbHble PSiAbI, a IETIH,
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PACIOJIOKEHHBIE TI0 BEPTHKAIH, — MeTeJdbHble cTo0uKH. [1o criocoOy obpazoBanus
NETENBHOTO PsAla Pa3inyaloT TPUKOTAXK NMONMEPEeYHOBS3aHbIN (WM KyJIUPHBINA) U
OoCHOBOBsi3aHbIi (puc. 11.2). B nmomnepeyHOBsA3aHOM TPHUKOTA)KE BCE METIU OJHOIO
NEeTENBHOTO psijia 00pa30BaHbl U3 OJIHOM HUTU. B OCHOBOBA3aHOM TPUKOTAXKE KaKaast
NeTsl TETEeNbHOro psina oOpa3oBaHa W3 OTACNbHOW HUTH. [l mnonydeHus
NEeTENBHOTO psAsia TPEOYEeTCs CTOJIBKO HUTEH, CKOJIBKO METENb B PALY.

JIuueBor CTOPOHOM TPUKOTAXKa CUYMATACTCA Ta, HA KOTOPOM BBICTYNAKOT
TIAJIOYKH TIE€TENb U 3aKPBIBAIOT IYTH, 3 U3HAHOYHOM — Ta, HA KOTOPYIO BBIXOJAT AYTH,
HEpEeKpbIBasi  MaJIOYKH. Pa3nuyaroT TPUKOTaXX JABYX  BUJIOB:  OJWHAPHBII
(omHOOHTYpHBIM) ©  JBOMHOW  (ABYyX(OHTypHBIN). OuHAPHBIA  TPUKOTAXK
BbIPa0aTHIBAIOT HA MAITMHAX C OJIHOW UTOJIbHUIICH, TBOMHON — HA MAIlIMHAX C ABYMSI
WTOJIbHUIAMU.

Pucynok 11.2 — CtpoeHue nonepe4yHoOBsA3aHOTO (a) 1 OCHOBOBSI3aHOTO (0)
TPUKOTAXA

Crioco6 oOpa3oBaHMsI MOJOTHA OINpEAeNseT M. CBOMCTBa TpUKOTaxka. Tak,
[IONIEPEYHO-BA3aHBIM  IIOJIOTHAM  CBOWCTBEHHBI  BBICOKAs  pPACTSKUMOCTH U
AIACTUYHOCTh, XOpOIIAsl PacImyCKaeMOCThb, yNpPyroctb. TakuM MOJOTHAM OTHAETCA
OpEINOYTeHUE TMPU U3TOTOBJICHUHM BEPXHUX, OEIbEBBIX, - UYJIOYHO-HOCOUHBIX
U3JICIIHAN.

OcHOBOBsI3aHbI€ MOJOTHA MEHEE AJACTUYHbI, TPAKTUUYECKHA HE PACITyCKaIOTCS.
[loaToMy MX HE HPUMEHSIOT B HW3JEIUAX, KOTOPBIE IOJDKHBI XOpOUIO oO0Jerarh
¢urypy (CHOpTUBHBIE, YyJIOUHO-HOCOYHBIE) U OBITh yripyruMu. OOpa3oBaHue neTeib
B KaQXJOM psiIy NMPOUCXOAUT HE IMOCJIEN0BATENbHO M3rMOaHUEM OJHON HUTHU, KakK B
KYJIMPHBIX TOJIOTHAX, @ OJTHOBPEMEHHO M3 CUCTEMbI HUTEH.

2 Cxema kiaaccH(pMKAIMU TPUKOTAKHBIX NepenJieTeHuil

Tpuxora:kHble MepenieTeHusi — 3TO ONPECICHHBIN MOPSIIOK PACIIOI0KEHUS
Y COCIMHEHMS TIETEIIb B MOJIOTHE.

TpuxkoTaxkHpie TEpEIUIETeHUs 10 Crmoco0y 00pa3oBaHUST MOTYT OBIThH
MOTNIEPEYHO-BSA3aHBIMU UM OCHOBOBSI3aHBIMHM, a II0 KOJHMYECTBY WIOJBHUIl —
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OJIMHApHBIMU U JBOWHBIMU. [leperieTeHns MOryT UMETh Pa3fIMyHbIE TUIIbI METENb —
OTKPBITBIE U 3aKPBIThIE, C OJJTHOCTOPOHHUMHU U JABYXCTOPOHHUMHU MPOTSKKaMH. Bee
TPUKOTAXHBIE  TEPEIUIETeHUs] MOAPA3JENsA0T Ha  IJIaBHblE, MPOU3BOJIHBIC,
pucyHuYaTble U KoMOuHHpoBaHHbIe. Kilaccudukanus TPUKOTaXKHBIX TEpereTeHUui
npejcraBieHa Ha pucyHke 11.3.

Pucynok 11.3 — Knaccudukanus TpUKOTaXHbIX MEPETUICTCHUN

I'1aBHBIE mepenvieTeHusl TPECTaBIIIOT. CO00H MpocTeime neperieTeHus,
COCTOSIIINE U3 OJIMHAKOBBIX IMeTeNb. K HUM OTHOCATCS: MONIEPEYHO-BI3aHbIC — TTIa/b,
JACTHK, U3HAHOYHOE TIEPETIIICTCHHST; OCHOBOBSI3aHBIE — IIETI0YKA, TPUKO U aTJiac.

Inaoe (puc. 11.4 a) — oguHapHOE KYJUPHOE IEPEIIETEHUE C Pa3InYyHbIM
XapaKTepoM JIMIIEBON W M3HAHOYHOW CTOpOH. [ aakas murieBas CTOpoHa oOpa3oBaHa
MeTeIbHBIMH MMAJIOYKaMHU, U3HAHOYHAS IIEPOXOBaTasi CTOPOHA COCTOUT U3 UTOJIbHBIX
Iyr W TPOTSHKEK. TPUKOTaX, BHIPAOOTAHHBIM STUM TMEpPEIUIETEHUEM, OTIUYACTCS
OOJIBITION PACTIKUMOCTHIO, PACTTYCKAEMOCTHIO M 3aKPYYHMBAEMOCTBIO TT0 KpasiM.

WAL -
L V)
/NN
AN
NN

Pucynok 11.4 — I'naBHbIe NONEpEYHO-BA3AHBIC MIEPETTICTCHUS
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Jlacmux (puc. 11.4 06) — nIBOWHOE TMOMEPEYHO-BA3AHOE TEPEIUICTCHHUE, B
KOKJI0M psiIy KOTOPOTO YepenyroTCs JUIIEBbIE U M3HAHOYHBIE NeTau. [lepemierenue
BbIpabaThIBaeTCA Ha ABYX(OHTYPHBIX MallMHAX, HUTh MPOKIAJABIBACTCS TOOUEPETHO
Ha UIJIBl OJTHOM U JApyroi urojbHuIlbl. IleTiau, oOpa3oBaHHbBIE OJHOW WTOJIbHUIIEH,
cOpachIBalOTCS, HampuMep, Ha JIMIEBYID CTOPOHY TpUKOTaXka, a e,
o0pa3oBaHHbBIC APYroil MTOJILHUIIEH — HAa W3HAHOUHYI. B pesynbTaTe mosydarorcs
JACTUKU C PA3IMYHBIM YepeIOBAHUEM JIMLIEBBIX U U3HAHOYHBIX cTONOUKOB (1+1, 242
UT. 1.).

[To cpaBHEHHIO C TJIAJIbIO JTACTUK XapaKTepU3yeTcsi OOJbIEH pacTSKUMOCTHIO
U 3JIACTUYHOCTHIO, TOBBIINIEHHON TOJIIMHON, OH HE 3aKpy4YMBAaEeTCS IO KpasM,
MEHBIIIE ‘paciyckaercs. JIaCTUK MUPOKO MPUMEHSIOT I U3TOTOBJICHUS OENbEBbIX,
BEPXHUX, YYJOUHO-HOCOYHBIX U NMEPUYATOUHBIX U3/ICIIHM.

B usnanounom nepennemenuu (puc. 11.4 B) Ha JUIIEBOM M H3HAHOYHOU
CTOPOHAX YEPEAYIOTCS PSAJIbI JIUIEBBIX U U3HAHOYHBIX TeTesb. O0€ CTOPOHBI MOJIOTHA
MOX0KMW Ha W3HAHOYHYK CTOpPOHY Tuaau. llepernerenue Ttak XK€ XOpOUIO
pacmyckaeTcs, Kak M. TJaJb, HO HE 3akpyuuBaercs mno kpasMm. IlonortHa,
BBIPA0OTaHHBIE W3HAHOYHBIM TEPEIICTEHUEM, OJJMHAKOBO XOPOIIO PACTSIAKUMBI IO
JUIMHE Y IIUPUHE, NPUMEHSIOT €ro B OCHOBHOM MPH HM3TOTOBJIEHUU TOJIOBHBIX
IIJIATKOB M BEPXHEro TpUKoTaxka. BeipabaThiBatoT Ha 0OOPOTHBIX MalTUHAX.

Ilenouka (puc. 11.5 a, 6) — OJMHApPHOE OCHOBOBS3AHOE TMEPEIUICTCHUE,
MIPEJCTaBIIIET COO0 OJMHOYHBIN TIETEIBHBIN CTOJOMK, CB3aHHBIN M3 OJHOU IETIIH.
Ha pucynke mokazaHa cxema 3TOr0 TIEpeIUIeTeHHs] U €ro rpaduueckas 3amuch.
I'paduueckass 3amuch OOBIYHO MPOU3BOJMUTCS CHU3Y-BBEPX M IIOKA3BIBAET CXEMY
JIBWOKEHUW  HUTEBOJA TMpu  OOpa30BaHMH  OJIHOTO  METEIBHOTO  CTOJIOMKA:
TOPU30HTAJIBHBIC PAJIBI TOYEK YCJIOBHO COOTBETCTBYIOT TMETEIBHBIM psjaM, a
BEpTHUKaJbHAs — TETeNbHBIM cTOoJOMKaM. llemodka MokeT OBITH BhIpaOOTaHA Kak
OTKPBITBIMH, TaK W 3aKphITBIMH TeTsiMU. [IpuMeHsercs oHa B Buie 0axpomebl, a
TaKXe B COYETAHUU C JPYTUMH BUJAMU MEPETUICTCHUHN (PUCYHUATHIA TPUKOTAK).

Pucynox 11.5 — Ctpoenue u rpaduyeckast 3auch IJIaBHbIX OCHOBOBSI3aHBIX
NEPEIUIETeHUI: a — [IEN0YKa ¢ OTKPHITHIMU NETISIMU,
0 — 1lenoyKa c 3aKphIThIMU METISIMU, B — TPUKO, T — aTJIac
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Tpuko (puc. 11.5 B) — onMHApHOE OCHOBOBSI3aHOE MEPEILIETEHUE, UMEIOIIEE
NeTJIM C OJHOCTOPOHHUMH TMPOTSHDKKAMU, MPU ITOM HUTh IPOKJIAJbIBAECTCS
MIOOYEPEHO Ha JBE COCEIHUE UTJIbl. TPHUKO JIETKO paciycKaeTcsl BAOJIb METEIbLHOro
CTOJIOMKA W 3HAUYUTENBHO JAePOpMHUpYETCS MO JUIMHE W IIUPUHE, IO3TOMY
MpUMEHSETCS 0OBIYHO B COYETAHUM C IPYTUMU MEPEIICTCHUSIMHU.

Amaac (puc. 11.5 1) — ogMHAPHOE OCHOBOBSI3aHOE MEPEIUIETECHUE, Y KOTOPOTO
METIM paclojlaraloTcs 3Ur3aroo0pazHoO MOOYEPEIHO B HECKOJBKHX COCETHUX
TIeTeNbHBIX cToNOMKax. Ha mnuieBoil cTopoHe ariaca oOpa3yroTCs OTTEHOUYHBIE
HOJIOCHI, IMO-Pa3HOMY OTPaXaloIIMe CBET HM3-3a PA3IMYHOTO HAKJIOHA TeETeNb Ha
JUIEBOM CTOPOHE M NPOTSHKEK Ha H3HAHKE. TPHUKOTaX STOr0 MNeperuieTeHHs
XapaKTepU3yeTcs  3aKpyuyMBAa€MOCTbIO M pacIyCKaeMoCThlO, HO  MaJloi
PacTsKUMOCTBIO. ATJIac MPUMEHSIETCS AJII M3TOTOBJICHUS O€Nbsl, JIETKUX BEPXHUX
U3JIeIUNA U B COYETAHUH C APYTUMHU NEPETIICTCHUSIMH.

Jlacmuunoe mpuko (puc. 11.6) 1 TaCTUUHBIN aTiiac — JBOMHBIE OCHOBOBSI3aHbIC
neperyieTeHrsI, BbIpabaThiBaeMble Ha MalllMHAX BEpPTEJKaxX, palleib W palieib-
BepTeNnkax ¢ IByMs (poHTypamu (MTONbHHIIAMHU). B OTiHuYMe OT HUX MeperieTeHus
[[ENOYKa, TPUKO M aTiac BbIpadaThIBAlOT Ha OSTUX JK€ MAallMHAaX, HO C OJHOMU
uroipHuUIe. [Ipu BBIpaOOTKE JTACTUYHOTO TPUKO M JACTHYHOTO AaTjiaca WIJBI B
WTOJIPHUIIAX PACIOJIAraloTCs B IIaXMaTHOM TMOpsake. JIBOWHBIE OCHOBOBS3AJIBbHBIC
NEPETICTeHUs] UCTONB3YIOT TPU M3TOTOBICHUM BEPXHUX TPUKOTAXKHBIX H3ACTUH,
NePUYaTOK, BapExKeK.
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Pucynok 11.6 — JIacTuuHO€ TPUKO

IIpou3BoaHble mepemnJieTeHUs MOJIY4al0T KOMOMHUPOBAHUEM JIBYX U Ooliee
OJIMHAKOBBIX TJaBHBIX MEPEIUICTEHUI: MEXAy JBYMsS TMETEIbHBIMU CTOJIOMKAMU
OJITHOTO TEpeIIETEHHs pacrlojaraeTcsi OAUH WM JBa METEIbHBIX CTOJOMKA IPYTHX
nepervieTeHnii. Takoe CTPOCHHE COoOOIIaeT IMOJIOTHAM OOJBIITYI0 TPOYHOCTh H
MEHBIIYI0 PACTSHXKUMOCTh IO CPABHEHMIO C MOJOTHAMU TIJaBHBIX mneperieTeHuil. K
MPOU3BOJHBIM TEPEIIETEHUSIM OTHOCSITCS: MPOU3BOAHbBIE OT T (IBYTJaab), OT
JaCTUKA (IABYJACTUK WJIM MHTEPIJIOK), OT TPUKO (IBYTPUKO WJIM CYKHO; U TPUTPHUKO
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WJIU 1IapMe), OT atiiaca (aTiaac-CyKHO W atijiac-1iapMe), OT JBOMHBIX OCHOBOBSI3aHBIX
NepervieTeHn (MHTEePIIOYHOE TPUKO, MHTEPJIOYHBIN aTiac).

lIpouszeoocmeennas enaow (puc. 11.7) npenacrapisieT coboi codeTaHue JIBYX
neperyieTeHut  KynupHod r1iaau. I[lpum  BeIpaOOTKE H3TOro MeperuieTeHus Ha
0JIHO()OHTYPHOUN MalllMHE OJHA HUTh MPOKJIAJAbIBAECTCS HA YETHBIC UTJIbL, IpyTras — Ha
HEYETHBIC, MPU ITOM IMETEJbHbIE CTOJOMKUA IJIOTHO MPWIETAIOT JIPYyr K JPYry.
[TomoTHa 3TOTO MEPEIJICTEHUSI MEHBIIE PACTITUBAIOTCS W PACHYCKAIOTCS, YeM
MIOJIOTHA TJaJH, UMEIOT OOJBIIYI0 IJIOTHOCTh U MPOYHOCTh. [IpUMEHSIOT uX TpH
M3IOTOBJIEHUH BEPXHUX TPUKOTAXKHBIX U3IAETUN.

Pucynok 11.7 — ITponsBoaHas riajib Pucynok 11.8 — MuTepiiounoe
neperieTeHue

Humepnox (06ynacmuk) — cOYETaHUE ABYX JIACTUKOB, KaXKIbI M3 KOTOPBIX
BsbkeTcss u3 cBoed Hutu (puc. 11.8). IlomydaroT »5TO meperieTeHHe Ha
ABYX(OHTYPHONH MHTEPJIOYHOW MAIMHE, JIULIEBAss MU W3HAHOYHAs CTOPOHA MOJIOTHA
OJIMHAKOBBI U 00pa30BaHbl U3 IUIOTHO YJIOKEHHBIX JIMLEBBIX CTOJONKOB. [10J0THOCTD
JBYJACTHUKA  XapaKTepU3yeTCsl  MOBBIIIEHHON  YIPYrocTblo,  HEOOJBUIMMHU
PacTsLKUMOCTBIO M PACIyCKaeMOCThIO, YCTOMYMBOCTBIO K HCTUpaHuto. [Ipumensiercs
11 OENbEBBIX, BEPXHUX U MEPUYATOUHBIX U3IEITHMA.

CykHo — codeTanue IByxX Tpuko (puc. 11.9 a), wapme — couetanue Tpex TpUKO
(puc. 11.9 0). OTu neperieTeHrst UMEIOT JJIMHHBIE TPOTSKKH, IOATOMY OHU MEHBIIIE,
4eM TPHUKO, paCTATHBAIOTCS MO MmupuHEe. Ha u3HaHKe mNeperieTeHuss CyKHO
oOpa3yeTcs pPHUCYHOK B BHUJC €JOYKH, B TIOJOTHE INapMe MPOTSKKU W JIITMHHEE,
MOATOMY YBEIUYUBAETCS OJIECK U3HAHOYHOU cTOpOHBI. CYKHO U IIapMe MCHOIB3YIOT
IIPU W3TOTOBJICHHUH JIETKOTO TIJIaThsl, OJIy30K, KOCTIOMOB, OT/ACTIOK K 3TUM H3IEIHSIM.

Amnac-cykno (puc. 11.9 B) — coueranue NByX aTjiacoB, amac-uiapme_(puc.
11.9 r) — couyeranue Tpex ariaacoB. Y 3TUX MOJOTEH TaKKe OOJBIINE MPOTIKKH,
nepecekarommecs APyr ¢ APYroM Ha H3HaHKe, Ojarogaps yemMy OHHM 0O0JanaroT
3HAQYUTEIBHON TOJIIIMHOW, MEHBIIEH PACIlyCKaeMOCTBIO M PAaCTSHKUMOCTBIO, YEM
atnac. V3HaHOYHasT CTOpOHA TOJIOTEH OJiecTAmas, a MPOTKKA CO3/al0T
BIICYATJICHUE CJIOXKHBIX TMOMEPEUHBIX CTOJOMKOB. [IpUMEHSIOT 3TH TepersieTeHUs
P BBIPAOOTKE OENbEeBBIX U3/IEHH, OTy30K, MIIAThEB, MYKCKUX COPOYCK.
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[Ipon3BoAHBIE NIBOMHBIX OCHOBOBSI3AHBIX MEPEIUIETEHUN (UHmMeprouHoe mpuKo
U UHmMepJIoYHbll amaac) — BbIpadaThIBAIOT Ha JBYX(POHTYPHBIX OCHOBOBSI3AJIbHBIX
MamuHax. [Ipy BSI3aHUU MOJOTHA METNIM cOpPAChIBAIOTCS HAa 00€ CTOPOHBI, OATOMY
JUIEBas M W3HAHOYHAS CTOPOHBI (OPMUPYIOTCS U3 METENbHBIX II0JIOUEK, a
neTeabHble AYTM U MPOTSKKH OKa3bIBAIOTCS BHYTpHW mojoTHA. llomoTHa ympyrue,
dbopMoyCTOUMBBIE, MEHEE PpACTSLKMMbIE, HE paciyckaroTcs. Mcnonb3yroTcs aiis
M3TOTOBJICHUS] BEPXHUX TPUKOTAKHBIX U3JEIUN — KOCTIOMOB, TIaThEB, JHKEMIIEPOB U
7p.

[[lupoko  WCMONB3YIOTCS  TaKKe  TMEperyieTeHus, BbIpaOOTaHHBIE Ha
OCHOBOBSI3aJIbHBIX MaIllMHaX C JIByMsS W OoJiee YIIKOBBIMH TPEOCHKAMHU: TPHUKO-
TPUKO, TPUKO-CYKHO, TPUKO-IIapMe, IIapMe-Lienoyka u apyrue. Kak mpaBuiio, oHU
00JagaroT - MOJABMKHOM  CTPYKTYpPOH, JIETKOCTBIO, 3aCTHJIMCTOCTBIO, XOPOIIO
npamupytorcs. [IpumMeHsroTcs i OeNbeBhIX U BEPXHUX U3JICTUH.

Pucynuarbie mepemsieTeHusi oO0Opa3yloTcs Ha 0a3e TIUVIaBHBIX WM
MIPOU3BOAHBIX TEPENIETEeHUI, MyTeM H3MEHEHUs MX CTPYKTYpbl WJIH BBEICHHUEM
JOTOJTHUTENbHBIX HUTEH, HAOPOCKOB.

Pucynox 11.9 — [Ipon3BoHbIE OCHOBOBSI3aHbIE MTEPEIIETCHHUS:
a — CyKHO, 0 — 11apMe, B — aTjac-CyKHO, I’ — aTjlac-1apMe

73



3 MeToauka aHAJIN3a TPUKOTAKHBIX NeperJieTeHui

AHanu3 TPUKOTAXHBIX MEPEIJICTEHUH MNPOBOASAT Ha MpoOax MaTepuasoB.
CHauana onpeaesnsioT JUIEBYI0 CTOPOHY MpoObl. B O0NBIIMHCTBE MOJOTEH JUIEBas
CTOpOHa 00Opa3oBaHa METEIbHBIMH MAJOYKAMH W HMMEET POBHYIO MOBEPXHOCTH C
MPOJIOJIbHBIMA ~ pyOUMKaMU  TETENbHBIX  CTOJOMKOB. V3HaHOYHAas CTOpOHa
MOTNIEPEYHOBA3AHBIX TOJIOTEH OO0pa3oBaHa pPacHOJOKEHHBIMU TOPU30HTAIBHO
[IETEJIbHBIMA JAYyraMu W NOPOTSHKKaMUA. B OCHOBOBSA3aHBIX IIOJIOTHAX W3HAHOYHAs
CTOPOHA MMEET IIJIOTHBIN 3aCTUJI U3 HAKJIOHHO PACIOJIOKEHHBIX JJIMHHBIX MPOTSKEK,
KOTOpBIE 00pa3yIoT JIOXKHBIE CTOJIOUKH, UAYIIHE TOPU3OHTAIIBHO.

IIpn aHanm3e mneperieTeHrui IMOJOTEH C IMOMOIIBI0 IPENApOBATIbHONU WIJIBI
PAaCIyCKAaKOT HECKOJIBKO IMETENBHBIX PSAIOB, BBISBIISIS B3AMMOCBSI3b HUTEN B MOJIOTHE
U TIPOCIeXKNBasg MyTh OJAHOW HUTHU. JJis ymo0CTBa MOMXHO HMCHOJB30BaTh TKAIKYIO
nyny. Ilpu rpaduueckoil 3apucOBKe MeperuieTeHHs] Ha OyMary cHadajla HaHOCST
HECKOJIbKO PSAJOB TOYEK, 0003HAuUas LEHTP METJIU. 3aTEM COIJIACHO IMEPEIUIETEHHMIO,
ATU TOYKH COCAUHSIOT TUHUSAMH, N300paKaIOIIMMHU OTKPBITHIE UK 3aKPHITHIE METIIH.
Kaxnas nuHus COOTBETCTBYET OJTHOM HUTH.

[Tocne aHanmu3a mnNeEpeIIETeHUsS NPOBOIAT XaPAKTEPUCTUKY TPUKOTAXKHOIO
MOJIOTHA TIO BHEIIHEMY BUAY W Py CBOMCTB: paCIyCKAa€MOCTH, 3aKPYUYHMBAEMOCTH U
pacTsLKUMOCTH. Pe3ynbTathl 3aHOCAT B Tabuiry 11.1.

Tabmuna 11.1 — AHanu3 nepeniaeTeHus: npod TPUKOTAKHBIX MOJIOTEH

Cxema neperieTeHust | XapaKTepUCTHKA IIeperieTeHUs Hasnayenue nosnorHa

1 2 3

Bun —

Tlonknacc —

Kiacc —

PactssxumMocTh —

Pacmyckaemocts —

3aKpy4yuBaeMOCTb MO Cpe3aM —
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[Tponomxenne Tadmuier 11.1

1

Bun —

Iloxxmacc —
Knacc —
PactsxumocTts —
PacnyckaemocTs —

3aKpy4yuBaeMOCTb MO Cpe3aM —

Bun —

IHoaxkmacc —
Knacc —
PactssxumocTs —
PacnyckaemocTs —

3aKpy4uBaeMOCTb MO CPE3aM —

Bun —

IHoxxmacc —
Knacec —
PactsxxumocTts —
Pacmyckaemocts —

3aKkpy4nBaeMOCTh IO Cpe3aM —
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Oxkonuanue Tadmumne! 11.1

1

Bun —

Iloxxmacc —
Knacc —
PactsxumocTts —
PacnyckaemocTs —

3aKpy4yuBaeMOCTb MO Cpe3aM —

Bun —

IHoaxkmacc —
Knacc —
PactssxumocTs —
PacnyckaemocTs —

3aKpy4uBaeMOCTb MO CPE3aM —

Bun —

IHoxxmacc —
Knacec —
PactsxxumocTts —
PacmyckaemocTts —

3aKpy4nBaeMOCTh IO Cpe3aM —

76




JIABOPATOPHAS PABOTA 12

Knaccuduxanusi KOBpoB M KOBPOBBIX M3/1eIHi

Iesn padoTBI: O03HAKOMUTBCS C ACCOPTUMEHTOM KOBPOB U KOBPOBBIX
W3CUM; TPHOOpPECTH TPAKTHUYECKUE HaBBIKK B BHJIOBOM pacloO3HaBaHUM;
03HAKOMHUTHCSI ¢ TPEOOBAHHUSMHU K Kaue€CTBY KOBPOBBIX H3JICTUI M YCBOUTH TMOPSIIOK
OTIPENIECIICHNS COPTA.

MarepuajbHO-TEXHUYECKOE OCHAILICHUE 3aAHATHS:

1. Konnexius anb00MOB KOBPOB U KOBPOBBIX HU3ICIUN.

2. THIIA, nynbl, ipenapoBajIbHbIE UTJIbL.

3AJJAHUME 1. U3zyunrte kiaccuukanyio KOBPOB M KOBPOBBIX HU3JIETUH IO
Pa3JIMYHBIM ITPU3HAKAM.

KoBpbI 1 KOBpOBbIE U3AETHUS KIACCUPHUIIMPYIOT MO CICTYIOIINUM MPU3HAKAM:

ITo cnoco0y mMpou3BOACTBA KOBPHI JIEISAT HA U3JIETUS PYYHOH M MAIIMHHOMN
BbIpaOOTKU. OHU MOTYT OBITH THAAKUMHU W BOpPCOBBIMH. [Nlajkue — 3TO TKaHb,
oOpa3oBaHHasi LIBETHBIMH HHUTSAMHU OJHOM OCHOBBI U onHOro yTka. C BopcoBoi
MOBEPXHOCTHIO BHIPAOATHIBAIOT U3 3 CHCTEM HUTEH: OCHOBBI M YyTKa, 00pa3yrolux
MOJIOTHO TKaHU, U BOPCOBBIX I[BETHBIX HUTEH, KOTOPbIE (DOPMHUPYIOT PUCYHOK KOBpA.
KoBpoBble wu3nenusi MammHHOW BBIPAOOTKU O€3BOPCOBBIE TMPEACTABISAIOT COOOM
OJTHOCJIOMHYIO TKaHb, OOpa30BaHHYIO IBETHBIMM HHUTSAMH OCHOBBI U yTKa.
BripaOaTpeiBatoT pa3zaMYHBIMHM TeperuieTeHusMu. - KoBpoBble H3€IMsl MAIIuHHOTO
IPOU3BOJICTBA BOPCOBBIE — 3TO MHOTOCJIOWHAS TKaHb C BOPCOM Ha JIMIIEBOU CTOPOHE,
BbIpaOaTbiBaeMass M3 HECKOJIbKUX CHUCTEM HUTEW CIOKHBIMH TEPETIETCHUSIMH.
@DIOKMPOBAHHBIE BOPCOBBIE KOBPHI MOJIYHAIOT B 3JEKTPOCTATUUECKOM IOJIE MyTEM
HAHECEHUs OKpAIICeHHBIX BOPCOBBIX BOJIOKOH Ha TPYHTOBBIM Matepuain. TkaHbie
KOBpBI MAIIIMHHOTO MPOU3BOJCTBA B 3aBUCHUMOCTU OT Croco0a 0Opa3oBaHUsI BOpca
JENSIT Ha MPYTKOBBIE, JIGHTOYHBIE, JIBYXIIOJOTHBIE, akCMUHCTEpckue. Herkanble
KOBPBI BBIITYCKAIOT MPOUIMBHBIE, TPUKOTAXHBIE, KJIeeBbIe, (DJIOKUPOBAHHBIE.

ITo chipbeBOMY cocTaBy: uHcTOLIEpCTAHbIE (IIepcTh He MeHee 95 %),
noyymepcTsapie (He Menee 25 %) W M3 XUMHUYECKHX BOJIOKOH. [lo cmocoOy
MPOU3BOJACTBA — PYYHOW M MAIIMHHON BBIPAOOTKH, TKAaHBIMH ¥ HETKAHBIMH.
KoBpoBble uznenust nensat Ha BOpCOBbIe, 0€3BOPCOBBIE U KOMOMHHMpOBaHHbBIE. BOpc
MOKET OBITh pa3pe3HbIM, HEPA3PE3HBIM U KOMOMHUPOBAHHBIM.

IIo xapakrepy (opmMupOBaHHS: KOBPOBBIE U3JICIIHS C Y30PUYaTbIM TKAHBIM U
HAOMBHBIM PUCYHKOM.

IIo KOMNO3UIIMOHHOMY MOCTPOEHHIO: C TEOMETPUUYECKHUM OPHAMEHTOM U C
PACTUTEbHBIM OPHAMEHTOM; 0C00asi TPYIINa — CIOKETHO-TEMATUYECKUE KOBPBI.
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B 3aBHCHMOCTH OT OTIEJKH: HEANNPETUPOBAHHBIE, ANIPETUPOBAHHBIE
(oOpaboTaHbl KpaxMalOKJIEEBbIM WM JIATEKCHBIM PAaCTBOPOM) U CO CHEIUATbHBIMU
BUJIAMH OTJIEJIOK.

Ilo Ha3HA4YeHUIO: HACTEHHBbIE, HANOJbHBIE (KOBPHI U KOBPOBBIE TOPONKKH),
HaIOJIbHbIE 3aCTUIIOYHBIE (KOBPOBBIE JJOPOXKKH).

IIo xapakrepy ¢opMuUpoOBaHMsI PHCYHKOB BOPCOBOl NOBEPXHOCTH:
y30p4aThli TKAaHBIM PHUCYHOK, HAOWBHOM pPHUCYHOK, Ii€4aTh II0 BOPCOBOM
TIOBEPXHOCTH, PUCYHOK, (GOpMUPYEMBIH 3D PEKTUPYIOITUMHI HUTSIMHU.

I1o kos10pucTHYECKOMY 0()OPMIIEHUIO: OJHOLIBETHBIEC, MHOTOLIBETHBIE.

Ilo KOMIIO3UIIMOHHOMY MOCTPOEHUIO: OpHAMEHTa-MIOPTPETHBIM,
MPEIMETHBIN, MeH3aKHBIMN, Ba30HHBIN, TEMATUYECKUM, M€ IbOHHBIHN,
PACTUTENIBHBIN, TEOMETPUYECKUM.

Ilo xapakTepy 3aKkpenJieHus BOPCOBBIX MY4YKOB: TKaHbIE — C JIBYXYTOYHBIM
3aKpEIJIEHUEM BOPCOBBIX MMYUYKOB, C TPEXYTOUYHBIM 3aKPEINIEHUEM BOPCOBBIX MYYKOB;
HETKaHble — C MPONIMBHBIM BOPCOBBIM ITYYKOM, C BSI3aHBIM BOPCOBBIM ITYYKOM, C
BKJIEEHHBIM BOPCOBBIM ITYYKOM.

IIo Buay o0o0padoTKH  HM3HAHOYHOW  CTOPOHBL. C  TNEPBUYHBIM
JATEKCUPOBAHWEM, C HAHECEHUMEM BCIIEHEHHBIX CMOJI WJIM JMYJbCUEH, C
nyOIMpOBaHHEM W3HAHKHU, C TIPOMUTKOW 3MYJIBCUSMHM, C anmpeTupoBanreM. KoBpsl
XapaKTEepU3yTCA INIOTHOCTHIO.

IIo BbICOTE BOpCa:

— KOPOTKOBOPCOBBIE. [[MnHa Bopca 10 5 MM. DTO, Kak MPaBUIO, KOBPOBbIE
TOPOXKKU;

— cpeaHeBopcoBskle. JlnmuHa Bopca oT 6 no 15 mM. [logxomar st AeTCKOU
KOMHATbI, TOCTUHOM;

— BBICOKOBOpPCOBBIE. [[nmuHa Bopca 16 MM n 0onee (1o 100 mm). Ouens Msrkue
U TeIuIble KOBPHI. Takue u3aenus 0ObIYHO CTEIIOT B CHAJIbHE.

ITo Tumy Bopca:

1. Ilemnesoii 00HOYposHeswiii. I1eTn oMMHAKOBOW JJIMHBI, HE pa3pe3aHbl.

2. [lemnesou mmnozcoyposueswiii. lletnn pa3nmuyHON JJIUMHBI, HE pa3pe3aHbl.
brnarogapsi pa3nu4HO BBICOTE BOPCHHOK 0OpasyeTrcs penbedHocTh. OIHAKO Takon
KoBep TpeOyeT OepexHoro obpamieHus. Ero Henab3si cMUHATh, MHA4Ye OH TMOTEPSET
BU/I.

3. Cxkpoan. Bopc MHOTOYPOBHEBBIH, MOXKET OBITH MOACTPI>KEeH. OTINMYMe TaKUX
U3JIeJIUA COCTOUT B TOM, YTO OHH MPOU3BOAATCS U3 PA3HOLBETHBIX HUTEH.

4. @puze. BbICOKMI CUIIBHO CKPYYEHHBIH BOPC, KOTOPBIA TaKXKE€ WHOIAA
Ha3bIBAIOT KYJIPSABBIM. ODTO HE CJIMIIKOM MPaKTHYHbIC, OJHAKO OYEHb KpPACHUBBIE
KOBDBI.

5. Benop. Bopc KOpPOTKHH, IETIIM pa3pe3aHbl. BemopoBblil KOBEp MPOCT B
yXoJe.

6. Cut-loop wuam MHOrOYpOBHEBBIN TeTelbHO-pa3pe3Hoil. KomOunamus
BBICOKHMX Pa3pe3aHHbIX U HU3KUX HEpa3pe3aHHBIX METEIb.
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7. Caxconu. D10 pa3HOBUAHOCTH THIMA (pusze. Bopc CTpHKEHHBIN ¢ 3€pHUCTOM
CTPYKTYPOii, TPOU3BOAUTCS U3 CKPYUEHHON TEPMOPUKCUPOBAHHOMN MPSKU.

8. [llec. Pa3HOBUHOCTh CAKCOHM, OTJIMYAIOIIASICS BBICOKMM T'PyObIM BOpCOM
(BeicoTa 30—40 MMm).

9. Eepocaxconu. Euie oaHa pasHOBUJAHOCTh CAKCOHU C CHJIBHO CKPYYEHHBIM
OYEHb TOHKUM BOpPCOM (BbICOTa 7—8 MM). DTO OJHHM W3 CaMbIX JAOPOTUX KOBPOBBIX
ITOKPBITHUM.

10. Kombunuposanmuwiii:

~ C BBICTPMI)KCHHBIMH BEpPXYIIKAMU — CaMble BBICOKME IMETJIM IIOCIE
MPOCTETUBAHMUS MTOACTPUTAKOTCS,

< OJTHOYPOBHEBBIN METEIHLHO-PA3PE3HON — MOXO0XK Ha cut-loop, ogHAKO MeTnu u
pas3pe3aHHble BOPCUHKU UMEIOT OJJUHAKOBYIO BBICOTY;

~ C TOCTOSIHHBIM YPOBHEM pa3pe3HbIX M HEPaA3PE3HbIX IMETEIb — OJWH W3
MOCJIETHUX U300PETEHHBIX THIOB BOPCA; MOKPHITUE HM3TOTABIMBAETCA C MOMOIUIBIO
CIIEHHAIBHOTO KPIOYKA, KOTOPBINA BBITSTUBAET METIIN J0 YPOBHS CTPHKEHOTO BOPCa;

— MEPECEKAIOMICHCS PAa3pE3HOW TETJIEM — TaKXke OJHAa W3 HOBEHIINX
TEXHOJIOTM KOBPOBOI'O TJIETEHHUS, B KOTOPOM MAaIIMHHBIM CIOCOOOM CO3/aeTcs
MOKPBITHE U3 MEPECEKAIOIUXCs MeTeNb (BOPC B OCHOBHOM CKPYUEHHBIN);

~ C JIONIOJTHUTEIBHBIM HPOCTETUBAHUEM — OTJIMYME COCTOUT B TOM, UTO BTOPOE
IPOCTETMBAaHUE MPOU3BOAUTCS Oosiee rpy0oil MalIMHOM, B XO/A€ ATOTO BIIMBAIOTCS
BOPCHHKHM JIPYTMX LIBETOB JUISA CO3AAHUS YHUKAIBHOIO IU3aiiHa KOBPOBOI'O U3JICIIHSL.

ITo cocraBy chIpbsi 0Oojice MOAPOOHO BBIACISIOT KOBPbl M KOBPOBbIE
U3/1eJUs, MOJyYeHHbIE ¢ UCIOJIb30BAHUEM CJICAYIOUIUX BOJIOKOH:

1. Xaonok. T'unoannepreHHble, HaTypajibHbIE, YIEPKUBAKOT MbUIL U BIAry,
Hejioporue, oOJajaronMe MajdbiM BECOM KOBpPOBBIE, a TakKe YCTOMYMBBIE K
nedopManm u3Ienus.

2. llepcrb. Takre KOBphl 00ECIEUUBAIOT OTIUUHYIO TEIUIO U 3BYKOU3OJISIIHIO.
Kak npaBuno, ucnonap3yercst OB€4bs IEPCTh.

3. lleak. Becbma Joporue nojoTHa U3 IIENKa 00JaaloT NPeACTaBUTEIbHBIM
BUJIOM, UIMEIOT BBICOKYIO TUIOTHOCTh, OJ1arojapsi 4emy JA0JTOBEHHBI.

4. Puc. I'pyOboBaThie 0e3BOpCOBbIE KOBPUKHM M3 pHUCAa MPOU3BOJIAT METOIOM
mieteHusa. OHU MOTYT UMETh MEYATHBINA PUCYHOK.

5. Konons. I3 KOHOIJIM M3TOTaBIMBAIOT IJIETEHBIC IIMHOBKH.

6. banan. M3 menka OaHaHa W3rOTABIMBAIOT OYEHH MITKHE W JOCTATOYHO
M3HOCOCTOMKHE KOBPBI C HEBBICOKMM BOPCOM.

7. KpanuBa. U3 3Toro Marepuana MOTYT IPOU3BOJIUTH OE3BOPCOBBIE KOBPHI U
JIOPOKKH.

8. TpoctHuk. U3 3TOro Marepuasnia MPOU3BOJAST, B OCHOBHOM, IIMHOBKU,
OTJIMYAIOIINECS BBICOKOW IIPOYHOCTHIO.

9. JIeH. DKOJIOTUYECKH YUCTHIE U HEIOPOTUE U3IECTHUA.

10. Bomopocam. M3 »3T0Oro HaTypadbHOro Marepuana AeNaloT I[UHOBKH
pazIM4HON (POPMBI U BUJIOB IJICTCHUS.
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11. Cu3aab. 3HOCOCTOMKHE KOBPOBBIE M3AENIHS U3 3TOr0 MaTepHalia OYEHb
ynoO0Hbl. MUHYCOM SIBJIIETCSI TO, YTO HAa HUX OYEHb 3aMETHBI IMSTHA OT MPOJIUTHIX
JKUJIKOCTEM.

12. Koiip. [luHOBKM u3 Koipa o00JaJal0T IIEPOXOBAaTONM U rpyOOBaTOM
CTPYKTYpOU, OJJHAKO OHU BEChbMA MPAKTUYHBI.

13. bBamOyk. [{uHOBKM M3 0aMOyka HMMEIOT YHUKAJIbHBIM MPUBJICKATEIbHBIN
BU/I, TJIAJIKYIO IOBEPXHOCTh. PUCYHOK Ha HUX CO3/1a€TCS MEYATHBIM CIIOCOOOM.

14. Isxyr. Becbma mnpouHble M HM3HOCOCTOMKHE M3IENHS, KOTOpBIE
U3rOTaBIMBAIOTCA OOBIYHO 0€3BOPCOBBIMU. M3 KyTa AenaioT OCHOBBI AJIsi KOBPOB,
KOBPBI, TIOPOKKH U IUHOBKH.

15. Heilmon. CBepXNnpOYHBIE U3IETHUA.

16. IHoawmacrep. [TonoTHA, CXOKHE 110 XapaKTEPUCTUKAM C HEMJIOHOM, OJTHAKO,
oOxanatorue 0oyee HU3KONW CTOUMOCTBIO.

17. Honmuamua. M3HOCOCTOMKME KOBPOBBIE H3AENHS C YINPYTMM BOPCOBBIM
MOKPBITHEM.

18. IlomunponuieH. Y CTOMYMBBIE K BJIare U U3HOCOCTOUKUE KOBPBL.

19. Akpua. ['mnoannepreHHble, SKOJOTMYECKH YHUCThIE KOBPHI C MSTKUM
BOPCOBBIM MTOKPBITHEM.

20. Bucko3sa. [Ipaktnusblid 1 A3HOCOCTOMKHAN MaTepHal.

21. bymara. [IpouHble, 0OIHAKO, YyBCTBUTEIBHBIE K BIare KOBPOBBIE U3/IEIIS.

3AJJAHMUE 2. Ha ocunoBanuu 'OCT 28415 03HaKOMbTECH C TPEOOBAHUSIMU K
KauecTBy (0COOEGHHO BOPCOBOW IMOBEPXHOCTH) KOBPOBBIX H3JEIHI MAIIMHHOTO
MPOU3BOJICTBA. Y CBOWTE TOPANIOK OIPEHAEICHUS CcOopTa: CHCTeMa, MOPOKH (UX
KJaccu(ukanuysa U OIeHKa) KOJIMYeCTBO COpTOB. PesynbTaTa mpojenaHHoOi pabOThI
oopMuUTE B MPOU3BOJIHLHOM BHJIE.
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3AJJAHHUE 3. [IpoanamusupyiiTe 5 00pa3lioB KOBPOBBIX H3ACTUN U Ha
OCHOBAaHWH JIAHHBIX, IPEACTABICHHBIX B 33/laHuu 1, 3anmonHute Tadmmiy 12.1.
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Tabnuma 12.1 — Pe3ynbrarel anann3a o0pa3ioB KOBPOBBIX U3EIUN

No Crpana- Cnoco6 Tun u nyrHa KonuuectBo XapakTepucTUKa OcobenHnoctu
oOpaslia | MpPOU3BOAUTEIIb MIPOU3BOCTBA BOpCa [[BETOB JULEBON U BHEIIIHETO BHU/IA
V3HAaHOYHOU
MOBEPXHOCTHU
1
2
3
4
5
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