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JIABOPATOPHAA PABOTA 1

PA3PABOTKA, H3'OTOBJIEHUE H O©POPMJIEHHUE JIEKAJI
OCHOBHBIX JETAJIEM MY’KCKOTI'O IINJIKAKA

Heab padoTbl: OCBOUTH METOJAUKY pa3pabOTKU, U3TOTOBIEHUS U O(POpPMIICHUS
JieKaJl OCHOBHBIX JieTajell My>KCKOT0 MUKaKa

Conep:xkanue padoThI

1.- O3HakomIIeHHE C 3TanlaMy NOCTPOEHUS JIEKaJl OCHOBHBIX JIETAJIEd MYKCKO-
ro Nuaxaka.

2. TloctpoeHue uepTexei JeKall.

2.1 KonpoBaHue AeTanen ¢ yepTexa MOAEIbHON KOHCTPYKIMH.

2.2 BpIOOp BEAMYUH TEXHOJIOTMYECKUX MPHUITYCKOB, MTOCTPOCHUE KOHTYPOB Jie-
KaJl.

2.3 Bripe3aHue JieKaj, IPOBEPKa CONPSIKEHNN CPE30B U HAHECEHHUE HAJCEYEK.

3. OdopmiieHue nexai.

3.1 Hanecenne Ha nekaja nerajeld HapaBJIE€HUA HUTEHW OCHOBBI U JIOITyCKae-
MBIX OTKJIOHCHHUM.

3.2 Hanecenue Ha nekana geraieil HeoOxomumblx Haamuceil. CocrtaBieHue
cnenudUKaIuy JeKal U JeTaieil Kpos.

4. Odopmienue otyeTa o JadbopaTopHOil paboTe.

Bonpochl 1Jis1 IOATOTOBKH K padoTe

1. Kmaccudukanus nekan B 3aBUCUMOCTH OT Ha3HAYCHHSI.

2. Kakue aetanu My>KCKOTo MUIKaKa OTHOCSIT K OCHOBHBIM?

3. KakoBbl 3Tanbl U3rOTOBJICHHS JIEKAT OCHOBHBIX JIETAJIEH MYMXCKOTO IH-
JoKaka?

4. CoryiacHO KakuM JIOKYMEHTaM YCTaHaBJIMBAIOT MPUIYCKU HA IIBBI U MOJI-
rud HU3A JIeTalleld My»CKOTO UKaKa?

5. Kakue axTopbl BIUAIOT Ha BEJIMYMHBI IPUITYCKOB HA IIBBI M MTOATHO HU3A
JeTaJIe MY>KCKOTO NHIKaKa?

6. Kak npoBoasT Ha JieKajax JMHUU HAIIPABJICHUS] HUTEH OCHOBBI U JONyCKa-
€MBIX OTKJIOHEHUH OT HHUX?

7. OT 4ero 3aBUCAT BEJIWYUHBI IOMTYCKAEMBbIX OTKJIOHEHUN OT HUTE OCHOBBI?

8. Kakue quHMM M HaANHUCHU HAHOCSAT Ha JieKajga OCHOBHBIX JeTajieii?



MeToanuyeckue yKasaHUs

1.1 O3HakoMJ/ieHHMe C ITAallaMHM NOCTPOECHHUSA JIEKAJ OCHOBHBIX JeTaJjiei
MYSKCKOT0 MUIAKAKA

Yeprexkn Jekall JeTajerd SBISIIOTCA TEXHUYECKUM JIOKYMEHTOM, KOTOPBIU
onpenensieT KOHCTPYKIUIO, GOpMy U pa3Mephl AeTallel, a TaK:Ke TEXHUYECKUE YCIo-
BUs Ha 00pabOTKY M pacKpoil u3aenusl.

B 3aBucuMocTH OT Ha3HA4YeHUsI PA3IMYAIOT JIeKajda-OpUTMHAIIBI, JIeKalla-
ATAJIOHKI ¥ pabouue JeKana.

Jlekana-opuruHaabl MOJTHOCTHIO COOTBETCTBYIOT 00Opas3ily Mojenu 0a30BOTO
pasmepa. Mx pa3pabaThiBacT KOHCTPYKTOD.

JlekaJia-3Ta0HBI MMOTYYAIOT M0 JIEKAIAM-OPUTHHANIAM ITyTEeM TpaJlallii uX Ha
BCE PEKOMEHAYEMBbIE NJIsi JAHHOW MOJENM pa3Mmepbl U pocta. OHM MpeaHa3HAYEHBI
JUISl U3TOTOBJICHUS pabovMX JieKaJl, MPOBEPKU UX TOUHOCTH U KaueCTBa.

Paboume Jiekajia M3roTaBiIMBaIOT 1O JieKanam-3TaqoHaM. OHU MpeaHa3Hayde-
HBI JIJIs1 BBITIOJIHEHUS PackiIaJKy MPHU YCTAaHOBJIEHUM HOPM pacxojia MaTepuasioB, JJis
MPOBEPKH KauecTBa Kposl.

HcxoaHbIiMU TaHHBIMEU JJISI pa3pabOTKU YEePTEKEU JieKaldl OCHOBHBIX JeTajieit
SIBJISTFOTCSI:

— 4YEepTE)K MOJEIbHON KOHCTPYKIIUY;

— CBOWCTBA MaTE€pUAJIOB;

— BBIOpAHHBIC METObI TEXHOJOTMYECKONH 00pabOTKH U UCIIOJIB3YEMOE MPU U3-
TOTOBJIEHUU U3JIETUs 000pyJOBaHUE.

OCHOBHBIMM 3TallaMHU MOCTPOEHUS JIEKAIT SIBJISIOTCS CIIETYIOLIHUE:

— KOIHMPOBAHHE JIETANIEH C YepTEkKa MOAECIBHON KOHCTPYKIIHH;

— BBIOOP TEXHOJIOTMUECKUX MPUITYCKOB, TOCTPOSHUE KOHTYPOB JICKaT,

— BBIPE3aHME JIEKaJ, IPOBEPKa COMPSIKEHUS CPE30B U HAHECEHUE HAJICEUYEK 10
cpesaM JeTaliei;

— ogopMIIeHHE JIeKaJ.

1.2 TlocTpoeHme 4epTexeH JeKaa
1.2.1 KonupoBaHue neraJjieii ¢ yeprexa MOAeJIbHOH KOHCTPYKIHNH

Ha mepBoMm 53Tame M3roTOBJIEHHUS JEKaJl MYXXCKOTO MHPKAaKa C YepTeka MO-
JEeTbHONH KOHCTPYKIMH, OTIENBHO JJIs KaXIOM JIeTalu, ¢ IOMOIIBIO pe3lia Ha JUCT
OyMaru KOMmupyroT:

— KOHTYPBI K&XJI0M JeTai KOHCTPYKIUY;

— KOHCTPYKTHUBHBIC JHHHUH: JHHUA YPOBHEH TIyOWHBI TPOWMBI, IIUPUHBI
CIIMHKH, TalluK, Oezep, Nody3aHoca, nepernda JalkaHa, neTelb;

— BBITAYKH;

— MOJIO’KeHHE OOKOBOTO U BEPXHETO KAPMAHOB;

— HaJICEYKH I10 TPOiiMe U OKaTy pyKaBa.



.HI/IHI/II/I, IEPCHCCCHHLIC PC31IOM, OGBOI[?IT KapaHaamoMm, yCTpaHsasd HCTOYHOCTHU
KOIIMPOBAHMHA.

1.2.2 Bb10Op BeJMYHUH TEXHOJOTHYECKUX NPUITYCKOB

[ Ipn mocTpoeHnH JIeKail POEKTUPYIOT CIIETYOIIME TEXHOJIOTNMYECKUE TIPUITYCKU:

— Ha yCaJIKy U YpaboTKy;

— Ha LIBBI;

— Ha moAru0 HU3a;

— Ha YTOYHECHHE U MOAPE3KY.

[HockonpKy Mpu MOCTPOECHUH yepTexkeil 0a30BOI KOHCTPYKIIUU IO METOIUKAM
EMKO (OAO «IHWMUIII») yuuThIBatOT NPUIYCKH Ha YyCaaKy U ypaOOTKy, UX HE
MPOEKTUPYIOT TIPH U3TOTOBJICHUY JIEKaJl B JaHHOM J1abopaTopHO# padore.

Bunel mBoB, mpoekTHpyeMble K KOHTypam JeTaied, BhIOMpaloT B COOTBET-
ctBu ¢ ['OCT 12807-2003 «M3nenus mBeitnbie. Knaccudukamms cTeXKOB, CTPO-
YeK, [IBOBY.

BennuuHbl NpUIyCKOB Ha IIBBI 3aBUCST OT BHUJIA 1IBA, €I0 KPUBU3HBI, OCHINIAE-
MOCTH Marepualia, CriocoooB 00pabOTKU W TpuUMeHsieMoro obopyaoBanus. [lo tem
cpe3aM, riae HeoOXOAUMO MPEAYCMOTPETh OrMOaHMe WM KaHT, JAl0T NPUITYCKH Ha
KAaHT U oru0aHue, KOTOPbIE 3aBUCST OT TOJIIMHBI MaTepuaa.

BenuuuHbl npunyckoB Ha NOATUO HHU3A U3JEHHS U PyKaBa JUIsl MYXCKOTO IH-
JoKaKa 3aBUCST OT croco0a oO0pabOTKH M BOJIOKHUCTOTO COCTaBa MaTepuana (4ucTo-
HIEPCTAHOW WJIM TOJIYIIEPCTAHOM, cuHTeTH4eckuil) u ycranasnupatorcsa ['OCTamu
Ha JaHHYIO IPYIITY U3IETUN.

IIpunyck Ha yTOUHEHHE U MOJIPE3KY MPEeLyCMaTPUBAIOT ISl AETAJIEH, KOTOpbIE
TyOnmupyroT, GOPMYIOT U K KOTOPBIM TPEIBSABISIOT MOBBIIICHHbIE TPEOOBAHUS TOY-
HOCTU UX 00paboTku. Bo3MOXKeH yueT mpuilycka Ha YTOYHEHHE [0 HU3Y U3JEIHs U
pykaBa, 1o kpawo 0opTa u ropjoBuse nepena. OJIHaKO 3TO yBEJIUYUBAET pacxoj Ma-
TE€pUaJa, a ONEpalMs MO YTOYHEHUIO M IMOJPE3KE JETaJC yBEINYUBAECT TPYIOEM-
KOCTb M3TOTOBJICHHUs n3aenus. [Ipy npoeKkTHpoBaHUM TEXHOJIOTUYHBIX KOHCTPYKIIMIA
ATOT MPUITYCK HE 3a]1aI0T.

Ha pucynkax 1.1-1.3 npuBeneHbl 4epTeKH JIEKAaT OCHOBHBIX AETANIEH MYk CKO-
ro nupkaka. K Kontypam neraneil JaHbl IPUIYCKH, YKa3aHHbIe B Ta0smne 1.1.

Tabmuma 1.1 — BenmnduHbI IpUITYyCKOB Ha MBI U MOATHO MO Cpe3aM OCHOBHBIX
JIETAJIEN MYXKCKOTO MUJKaKa

Bemuuuna
Bupg mBa Haznauenue mBa
11IBa, CM
1 2 3
CoenuHUTEbHBIN CrauuBaHu€ JIOKTEBBIX U MEPEAHUX CPE30OB PY-
CTAYHOM BPa3yTIOKKY | KaBa, OOKOBBIX, IUICUEBBIX CPE30B, CPEIHETrO 1,0
cpe3a CMHKU, MPUTAaYMBaHue O0UYKa K Mepey




Oxonyanue Tadauus! 1.1

1 2 3
CoeuHUTEIIbHBIH BraunBaHue pykaBa B TIpOMY, COCIMHEHHE
CTaYHOM B3ayTIOXKKY | MPHUIYCKA Ha MUIKILY CIUHKH C TOIKIaIKOMH, 1,0

COCJIMHEHHE IIIHIIBI PYKaBa
KpaeBoii oOtaunoii B | O0TaunBaHue Cpe30B OOPTA U JIAlKaHA 0,7

KaHT*

Kpaesoii BnoaruOky c | [loaru6 Huza uzaenus u pykana
MIPUTAYHOM TIOJKJIAJI-
KO 3,0

CoenuuuTebHbINA HacTtpaunBaHue BOpOTHUKA HAa TOPJIOBUHY 1,0
HAKJIAJHOW C OTKpHI-
THIMU CpE3aMu

* Mo cpesy 6opTa AOMOTHUTENIBHO pHUMycK Ha KaHT (0,2 cm.

1.2.3 BbIpe3aHnue Jiekaj, NMPOBepPKa CONPSIKEHUIl CPe30B M HAaHECeHHe
HA/ICEYCK

JI71st MpaBUIJIBHOTO COCMHCHUS JeTaliel u3nenuss 0e3 CMeleHus 1 HeoOX0I1-
MOUM TEXHOJOTUYECKOH O0OpaOOTKM MO KOHTYypaM Ha JieKajda HaAaHOCSIT KOHTPOJIbHBIC
OTMETKH, Ha3blBacMble Hajceukamu. Ha deprexax nekan aeraiie HaJaCEUKH Ipo-
CTaBIIAIOT B BUJe OykBbl «T» mimmHoi 0,7 cM, pacmonaras UX HEPHEHIUKYISIPHO K
JUHUM cpe3a. B neranax kpos JjMHA HAJACEUKHU JIOJDKHA ObITh HE 00Jiee MOJIOBUHBI
BEJINYMHBI ITPUITYCKA Ha II0B, HO HE MeHee 0,3 cM.

B ueprexax jiekaqm OCHOBHBIX JI€TaJIel MYXKCKOTO THJXKaKa, €CJIU COIpsrae-
MBI Cpe3bl COCIMHSIOT 0€3 IMOCaJKH, TO MPOBEPKY COMNPSHKEHHUS U PACCTAHOBKY
HaJICEUEK OCYILECTBIISIIOT OJJTHOBpeMeHHO. Hanmpumep, Ipu npoBepKe CONpsiKEHUM 1Mo
OOKOBBIM Cpe3aM CITMHKU M 004ka, 00YOK HAKJIaJAbIBAIOT HA CIIUHKY W PE3IIOM OTME-
YaloT, a 3aTEM KapaHAalloM IMPOCTaBIISIIOT MECTOIOJI0KEHUE CIEAYIOIINX HAICEUECK:

1-s1 mo nuHuUM rpyau;

2-5 110 JINHUM TaJIUU;

3-s1 MO TMHUM MOJATHUOA HU3A U3/ISITHS.

ITo cpenneMy cpe3y CIMHKHM MOHTaXHYIO HaJICEUKy pacnoJiaratot Ha 18,0 cMm
OT Cpe3a rOpJOBUHBI CIMHKH U 10 JuHUU Tanuu (puc. 1.2). [To cpe3y nputaunBanus
0ouKa K epey MOHTaXXHYIO HAJICEUKy PacloJiaratoT BbIIIE JUHUU TaJIUHU HA PACCTO-
sanm 7,0—8,0 cM, a Tak)Ke Mo JUHUHU Ioarnda Huza. Ha 60uke HaJICeUKoM OTMEUAIOT
MOJIOKEHHE pa3pe3a OOKOBOTO KapMaHa.

[Ipu npoeKkTUpOBaHMHU MOCAAKU MO OJTHOMY M3 CPE30B BHAUaje CTaBAT HAJICCU-
KM 110 TOMY Cpe3y, IJie TOCaJKa HEe MPOCKTUPYETCS. 3aTeM MPOU3BOMISIT PACCTAHOBKY
COOTBETCTBYIOIIUX HAJICEUEK IO JPYrOMY Cpe3y C YyYETOM BEJIMYMHBI nocajaku. [Ipu
paccTaHOBKE HaJCEYEK Ha JeKajax JeTajel pykaBa MPOCKTUPYIOT MOCAJKYy HUKHEH
4acTH 10 NepeaHemMy cpesy, paBHywo 0,4 cM, U 1O JIOKTEBOMY Cpe3y BEpXHEH 4acTH
pykaBa, paBuyto 0,7 cm (puc. 1.3).
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Pucynok 1.1 — Yeprexu jekan OCHOBHBIX JI€TaJ€l MY»KCKOTO IMHJIKaKa
(mepen, 6040K)
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Pucynok 1.2 — UepTtexu iekal OCHOBHBIX JIE€TAJICH MY>KCKOTO MU IPKaKa

(ciuHKa)
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Pucynok 1.3 — UepTexu JiekaJl OCHOBHBIX JI€TAJIE MY>KCKOTO MU IPKaKa
(BEpXHssI U HUJKHSASI YaCTU PyKaBa)
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Pucynox 1.4 — IIpumepsl mpoBepku CONMPSHKEHHOCTU KOHTYPOB JIETajei: a — CIIMHKH, 00YKa 10 OOKOBBIM Cpe3aMm;
0 — rOpJIOBUHBI CIIMHKY U NE€PE/Ia; B — BEPXHEH U HUKHEH yacTel pykaBa; I — HU3a U3/1ETUs
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Hanceuku 3 u 3' craBsat Ha paccrosiuuu 10,0-12,0 cM OT BEpIIMH JTOKTEBBIX
CpEe30B BEpXHEN U HWXKHEW yacTel pykaBa. Hanceuku 1 u 1’ craBaT Ha paccTosiHUM
7,0—8,0 cM OT BepllnH nepeaHux cpe3oB. COOTBETCTBEHHO, HAACEUKY 2 pacnojiararoT
oT yctyna uuuibl Ha 2,0-3,0 cMm. Haaceuky 4 craBar Ha pacctossHud 10 ¢M OT IMHUU
noaruda HU3a JjeKasia pyKana.

Hanceuku 1o mpoiiMe 1 OKaTy KOMHUPYIOT C YEPTEXKA MOAEITBbHON KOHCTPYKIIUU
U MIEPEHOCAT Ha JJMHUU CPE30B JieKal. [Ipu 3ToM yKa3pIBalOT JJIMHY y4acTKa MPONMBI
M BEJTMYMHY MTOCAJKHU M0 OKATy pyKaBsa.

Ecnu cpesbl neraneit OynyT cTauMBaThCA HA MOJyaBTOMAaTax IO 3aJaHHOMY
KOHTYPY, TO UX O0QOPMIISIOT aOCOMIOTHO OJIMHAKOBBIMU 1O KPUBU3HE JTUHUAMH, KO-
TOpBIC SIBIISIOTCS KOMHEH TEXHOJOTHYECKUX IIA0JIOHOB ISl MOJTyaBTOMATOB. Jljis
MY>KCKOTO TIUPKaKa TAKUMH CPE3aMH MOTYT OBITh CPEIHUI Cpe3 CIIMHKU U JIOKTEBBIC
Cpe3bl pyKaBa.

OO6b1yHO Ha cpe3ax anmuHoi 6onee 40,0-50,0 cM cTaBsAT HE MEHEe JIByX HaJce-
4yek Ha paccTosHUU puMepHo 8,0—10,0 cM OT KOHIIOB CPE30B.

B o00nactu CTBIKOBKH JIeKall COMPATAEMBIX JETalel CTiIakKHBAaIOT COMpsirae-
MbI€ KOHTYpHl (00ecTiedrBaroT MiaBHbIN nepexo). OdopMIIsSIOT YroJiku jeKaia ¢
YUETOM 3ayTIOKKHU WIH Pa3yTIOKKH MIBOB (puc. 1.4).

[IpuMepbl cxeM TPOBEPKU CONPSKEHHOCTH CPE30B ITPUBEICHBI HA pUCYHKE 1.4.

Jlekana BbIpe3aroT MO BHELIHUM KOHTYPHBIM JIMHUSIM, OCTaBJIsisl 3amackl Oyma-
TU 10 BEPXHUM y4yacTKaM OOKOBBIX M JIOKTEBBIX Cpe30B. [Ipu M3roToBIeHUM JeKal
HAJICEYKH BBIPE3AIOT TAK, KaK MIOKAa3aHO HA pUCyHKe 1.5.

a 0
Pucynok 1.5 — [Ipumepsl BeIpe3aHus HaJICEUEK B JICKANIAX: a — C HCIIOIh30BAHUEM
MIPUCIIOCOOJICHUS; O — BpYUHYIO

KonngecTBO ¥ MecTa pacIoyIoKEHU HAICEYEK HA JIEKalaX OCHOBHBIX JeTalleh
MY>KCKOT'O MUKaka 00yCIOBJIEHBl KOH(pUTYypale neranel, uX CI0XKHOCThIO, UC-
M0JIb3YEeMBbIM 000PYJOBaHHEM, TPUEMAMHU BBITIOJTHEHUS ONEpaLuii U Jp.

B 3aBHCMMOCTH OT CJIOXKHOCTH KOHCTPYKLMH, UCIOJIB3YEMBIX YJIEHEHHU I10
YCMOTPEHHIO KOHCTPYKTOpa HaJCEYKH MOTYT OBbITh NMPOCTABIEHBI Ha MEPECeUCHUU
KOHTYPHBIX JIUHUM C TUHUSAMHU CETKU 0a30BOM KOHCTPYKILIMH, IO CTOPOHAM BBITAUEK,
0 JIMHUSIM CTUOOB JIeTalIeH.
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1.3 Odopmiienne jexas
1.3.1 HaHeceHue Ha JieKaJjiax JeTajiel HANPABJEHHMH HUTEl OCHOBBLI H
AOMYCKAEeMbIX OTKJIOHEHU

HampaBneHue HUTEH OCHOBBI B JCTAISAX H3JACIUA ONPEACIAIOT C y4eTOM
HalpapJICHUS] HAaMOOJBIINUX pacTiAruBaImuX ycwinii u TY Ha packpoi. BennuuHbl
JOTYCKAaeMbIX OTKJIOHEHUM OT HOMHHAJILHOTO HAMPABJICHUSI HUTEW OCHOBBI 33J1al0TCS
B MPOLIEHTaX W 3aBUCAT OT BHUJA U3JIeNUs, MaTeprana (OCHOBHOM, MOJKIaJ0YHbIN U
T. J.), HA3HAYEHUS U HANMEHOBAHMS JIETAJIH, & TAKXKE OT HaJUYUsI TEOMETPUUECKOTO
pUCyHKa MaTepuana (B MOJIOCKY, KJIETKY). BennuumHy gomyckaeMoro OTKIOHEHUSs
OTIPEEISIOT IJIsl K0 JAeTaId B MPOIEHTaX OT €€ JUIMHBI U OTKJIAJIIBAIOT TI0 00€
CTOPOHBI‘OT HOMUHAJILHOT'O HAMPABJICHUSI HUTH OCHOBBI.

[Ipn aBTOMAaTH3UPOBAHHOM BBINOJHEHUHU PACKIAAKA HA JIEKAJIaX JOCTATOYHO
MOKa3aTh HAIpaBJIECHWE HUTEH OCHOBBI U 3a/1aTh MPOIEHT OTKJIOHEHUN MPU OIpese-
JIEHUM 3aJaHus Ha packiajaky. Jlomyckaemble OTKIOHEHHS OT HOMHHAJIBLHOIO
HaIpaBJICHUS] HUTH OCHOBBI JIETAJIEd MY)KCKOT'O THJKaKa BBIOMPAIOTCA COTJIACHO
CTb 1794-2007 «W3pmenust wmBeiHble. Jletanmn oOneXAbl BEPXHEW NaIbTOBO-
KOCTIOMHOT'O accopTuMeHTa. Jlomyckaemble OTKIOHEHUs». JlJiE OCHOBHBIX JeTalie
MY>KCKOTO U )KaKa OHY MpUBEAEHbI B Tadiuie 1.2.

Tabmuma 1.2 — HampaBneHusi - HUTEH OCHOBBI M JIOMYCKAaeMble OTKJIOHEHUS B
OCHOBHBIX JICTAJISIX MY>KCKOT'O MHJKaKa

.| Jlomyckaemble OTKJIIOHEHHS OT HAMpaB-
Hanpasnenue nurei . < o
JICHUSI HUTEH OCHOBBI JJI TKaHeu, %
Jleranb OCHOBBI B JICTAJISIX
C PUCYHKOM
Kposi 0e3 prcyHKa
(moyocka, KJIeTKa)
1 2 3 4
Cnunka U3 1ByX [TapannensHO cpen-
qacTen HEMY cCpe3y OT JIU- 1 2
HUU TAJIMU JI0 HU3a
Ilepen [TapannenbHO JTMHUM
N0JIy3aHOCa, paclo-
JIOKEHHOU HIKE 1 |
BEPXHEH METIIN
bodok nepena Kak na nepene 1 1
BepxHsis yacTtp [TapannenbHO  Tps-
pykaBa MOM JIMHUH, COEIU-
HAIOIIEH KOHIEI Iie- 1 3
pEIHEro nepexKara
Hwxnss gacte [lapannensHo  1ps-
pyKaBa MOHM JIMHUH, COEIU-
HSAIOIIEW KOHIIBI Iie- 3 4
pEAHEro nepeKara
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1.3.2 HaHeceHHe Ha JeKajJax JdeTajJell He00XOAUMBIX HAaJAIMHUCEH.
CocraBiienune cneunpuKaAUU JIEKAJ U IeTajleill Kpost

Ha nexana xaxaoi JeTanu HAHOCAT CIEAYIOINE MAPKUPOBOYHbBIE JJAHHBIE:

— BHUJ JeKasia (OpUTrHHAaI, 3TajJoH, padboyee);

— HAaMMEHOBAHUWE U3JICTIHS;

— HOMEp MOJIENH;

— pa3MepHbIe TPU3HAKH;

— HAMMEHOBAaHUE JIeTAlIH;

— BHJI MaTepuasa (OCHOBHOM, MOAKIAIKA, TPOKIIAAKA);

—~ KOJIMYECTBO JCTaNCH;

— (QamuiIMs KOHCTPYKTOpa

Kpome Toro, Ha jiekajiax-OpuruHaiax HaHOCST JJMHUU KOHTPOJbHBIX U3MeEpe-
HUW JIEKaJI ¥ TOTOBBIX M3JCIWN C yKa3aHWEM TMPHUITYCKOB Ha IIBHI, MOATUO HWM3a,
yCaJIKy U ypaboTKy. DTOT 3Tarn paboThl MOAPOOHO ONMKUCAH B METOAMYECKUX yKa3aHU-
AX K JJabopaTopHO paboTe MO COCTABJICHUIO TEXHUYECKOTO OMUCAHUs Ha HOBYIO MO-
J€JIb OJIeHK/IbI.

JIJ1st KOHTPOJIST M3HAIMMMBAECMOCTH JICKAJI HAa MPEANPUSATUSAX IO JIMHUSIM CPE30B
BCETO KOMIUIEKTA JICKAJI-3TaIOHOB U pabouux Jiekan Ha pacctostHuu 0,1-0,2 cMm oT
Kpas uepe3 kaxabie 8,0—-10,0 cM IpoCTaBAsAIOT IITAMIIbI UM HAHOCAT KOHTPOJIbHYIO
JMHUIO, TApAIUIEIBHYIO Cpe3aM JIeKal.

1.4 OdopmireHue oTyeTa 1o JadopaTopHOu padore

B otuere no nabopaTtopHoit paboTe MPUBECTH:

— BEJIMYMHBI TPUIYCKOB HA IIBBI U MOJATHO HU3A;

— JIaHHBIC O HAIIPaBJICHUH HUTEW OCHOBBI B JCTANISIX U BEJIUUYUHBI OTKJIOHCHUMN
OT HHX.

K oTdeTy npunoxuTh jgeKana OCHOBHBIX JIETAIEN MYKCKOTO MUIKaKa.

JIABOPATOPHAA PABOTA 2

MOCTPOEHME JIEKAJ ITIPOU3BOJHBIX JETAJENA U3 OCHOBHOM
TKAHU JJISA MY KCKOT'O INKAKA

Heab padoThI: U3yYUTh NPUHIUIIEI TOCTPOCHHUS JIeKal MPOU3BOJIHBIX J1E€Ta-
JIe U3 OCHOBHOM TKaHU JIJIL MY>KCKOTO TTHJIKAKA.

Conep:xanue padoTbl

1. O3HakoMIIeHHE C IMPpUHIOUIIAMHA ITOCTPOCHUA JICKAI IIPOU3BOJHBIX I[eTaHGfI n3
OCHOBHOM TKaHHU AJIA MYZKCKOI'O ITUPKaKa.
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2. IlocTpoeHue uepTexei aeKa eTajieid BOpPOTHUKOB.
2.1 IlocTtpoeHune uepTexa JieKajaa HUKHETO BOPOTHHUKA
2.2 ITocTpoeHue yepTexen JeKan AeTajael BEpXHEro BOPOTHUKA
3. [locTpoeHue yepTexa jgeKana noadopra.
4. ITocTpoeHune YepTekKEeH JIeKaIT JEeTAIe KapMaHOB.
5. OopmieHue 1 BoIpe3aHue JeKall.
6. OdopmiieHre oTUeTa MO JAOOPaTOPHOU padoTe.

Bomnpocsl 1J1s1 NOATOTOBKH K padore

1. Kakue netanu oaex/1bl Ha3bIBatOT IPOU3BOAHBIMU?

2. Kakue getain My>KCKOTO MHJIKaKa U3 OCHOBHOM TKaHU OTHOCST K MPOMU3-
BOJIHBIM?

3. KakoBbl '3Tanbl U NPUHIUIBI TOCTPOEHUS YEPTEKEHN JieKasl MPOU3BOIHBIX
JeTajieil BOpDOTHUKOB U nooopTa?

4. Kax omnpenenauts pazMepsl U GopMy JieKal IPOU3BOJHBIX J€Taleld KapMma-
HOB?

MeTtoanuyeckue yKazaHus

2.1 O3HakoMJ/ieHHe ¢ TPUHHIUNAMH TOCTPOEHHUSl JieKaJ MPOU3BOIHBIX
AeTajiedl U3 OCHOBHOM TKAHU JJISI MY2KCKOI'0 IU/IZKAKA

JleTanu mBEWHBIX M3AENUH, JeKada KOTOPBIX pa3pabaThIBalOT Ha 0as3e JeKail
OCHOBHBIX JI€Taslel, Ha3bIBAIOT MPOU3BOIHBIMU. K MPOU3BOAHBIM JAETANSM MY>KCKOTO
NUKaka M3 OCHOBHOW TKAHU OTHOCST JETalld BEPXHEro BOPOTHHKA, MOIOOpPTa,
KJanaHa U o0Tayek OOKOBOrO KapMaHa, JIMCTOUYKH, MOJ30pa (WM MOA30pa, LEJIbHO-
KPOEHOTO C IMOJAKJIAIKOI) BEPXHEro KapMaHa M MPOYUX JeTalied B 3aBUCUMOCTH OT
MOJIEJIH.

Pa3smepsl 1 popma jekan Ipou3BOAHBIX JETaNIEl TECHO YBSI3aHbl C KOHTYpaMHU
JIEKaJl OCHOBHBIX JIETAJICH U 3aBUCST OT BLIOPAHHBIX METO/I0B 00pa0OTKHU U COOPKHU
AeTajell U y3J10B U3JeJus. JTU e (PaKTOphl ONPEAEIAIOT pa3Mepbl U (HopMy JeKa-
Ja OCHOBHOM JI€TajM HUKHETO BOPOTHUKA. J[1 y100CTBa BBINOIHEHUS 33aJaHUS 10~
CTpOCHHE JIeKala HIKHETO BOPOTHHKA BBIMIOJIHACTCS B TaHHOM J1abopaTopHOil pado-
TE.

B MaccoBoM mpou3BOACTBE MPUMEHSIOT pa3InyHbIE BApUAHTHI 0OPaOOTKU BO-
POTHHKA U OOpTa MYKCKOTO MHJKaKa, METOAbl 00pabOTKH MOCTOSHHO COBEPILICH-
ctBytoTcs. [locTpoenue jekan aeraneil HIKHETo M BEpXHEro BOPOTHUKOB M TOI00D-
Ta MHUIKaKa B JAHHOHN J1TabopaTOpHON paboTe mpensiaraeTcsi BHIOIHATD JI 0JHOTO
U3 BapMaHTOB 00paboTku. B BbIOpaHHOM BapuaHTe HMKHUN BOPOTHHMK M3IOTaBIIH-
BAIOT U3 HETKAHOTO Marepraia GuiIbla U HaCTPAYMBAIOT HA IPUITYCK HA IIOB BEpPX-
HEro BOPOTHHKA 10 ero otieTy. KoHubl BopoTHHKa oOTaunBatoT. [lpu coequnennu c
U3/JEJIMEM HI)KHUN BOPOTHHMK HAaCTPAYMBAIOT HAa FOPJIOBUHY M3JEIUS U YaCTUYHO 1O
packenam. HeGomnpmioil yyactok packenoB crtauuBaercs. [Ipum sTom umcnosbiyercs
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odopmileHHEe TOPJIOBHUHBI MEpena YrioM, TaK Ha3bIBAEMOM «KBaJpaTHOU TOPIOBU-
HbD». BHEIIHUI BUT M pa3pe3 TaKOro BOPOTHUKA MPE/ICTABIIEH HA pUCYHKe 2.1.

|

Pucynok 2.1 — BHennuii Bua v pa3pe3 BOPOTHUKA MY>KCKOTO TTHKaKa

2.2 IlocTpoeHne YepTekeH JeKaJ JeTajleid BOPOTHUKA
2.2.1 IlocTpoeHune yepTe:Ka JeKajla HUKHEr0 BOPOTHUKA

HukHMi BOPOTHUK W3 HETKAHOIO MaTepuana (pMJIbLA BCErAa BBIKPAUBAIOT
LEJIbHBIM, 0€3 CPEAHEro Ba U HaACTaBOK. JlaHHBIN MaTepuas 001asaeT 10CTaTOYHO
XOpOLUMH (POPMOBOYHBIMU CBOHCTBAMHU, HEOOXOAUMOM 5KECTKOCTBIO U YIIPYTOCTHIO.
OTH CBOWCTBA MO3BOJISIIOT JOCTHYh XOPOUIErO BHEIIHETO BUIA M KA4€CTBA MOCATKH
y3Ja BOPOTHUKA B MUIKaKke 0e3 MPUMEHEHUs] B HYKHEM BOPOTHUKE OTPE3HOM CTOM-
KH.

UepTex Jekajna HUKHETO BOPOTHUKA CTPOST, KONUPYS KOHTYPbl BOPOTHHKA C
yepTeka KOHCTPYKUIMH nuakaka. [Ipy HacTpauMBaHMM HUYKHETO BOPOTHHKA HA rOp-
JIOBUHY U3JeNus BOPOTHUK nocaxuBaroT Ha 0,3—0,4 cMm. Ecny BeIMunHA MTOCAaKHU HE
IPEAYCMOTPEHA B YEPTEKE KOHCTPYKLHH, TO MPU MTOCTPOCHUM JIEKAJIa HUKHETO BO-
POTHUKA IO JIMHUU CEPEANHBI JAIOT MPUITYCK Ha mocanky. 1lo cpe3y HacTpaunBaHus
BOPOTHHKA Ha TOPJIOBUHY CTaBAT KOHTPOJIbHYIO HAJICEYKY, COOTBETCTBYIOILYIO ILJIE-
YeBOMY HIBY MHJDKAKa, PACIIPEAETs BETUYUHY MTOCAIKU 10 00€ CTOPOHBI OT Ha/ICceU-
ku. [To cpe3y oTiiera cTaBAT KOHTPOJIbHYIO HAJCEUKY ISl TPaBUIBHOIO HacTpayKBa-
HUS HUKHErO0 BOPOTHHKA HA BEPXHUI HA paccTostHUM 5,0—5,5 cM OT yriia BOpOTHUKA.

C ygyeToMm BBIOpAaHHOTO criocoOa 0O0pabOTKHM y3j71a BOPOTHHKA HAa HIDKHEM BO-
POTHHUKE cjenyeT Mo0aBUTh MO YCTYNy BOPOTHUKA MPHUITYCK HA IIOB OOTAaUMBAHMSI
0,7 cM ¥ 110 packemny OpUIlycK Ha moB ctauuBaHug 1,0 cM Ha paccrosHuu 2,5-3,0 cM
OT yIJia BOpOTHHKA (puc. 2.2).
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Pucynok 2.2 — Cxema nocTpoeHHUsl 4epTeka JieKajla HUKHEr0 BOPOTHHKA
2.2.2 TlocTpoenue yepTe:Keil JeKaJ aeTajieil BepXHero BOPpOTHUKA

BepxHuil BOpOTHHK MY’KCKOT'O IHJDKAaKa M3rOTaBIMBAKOT C MPUTAYHOU CTOM-
KOH, T03TOMY HEOOXOJMMO TIOCTPOUTH JieKaja ABYX JeTajiel BEpPXHETO0 BOPOTHHKA:
OTJIETA BEPXHEro BOPOTHUKA U CTOMKHM BepXHEro BOPOTHHUKA.

UToOBI MOCTPOUTH JIeKalla 3TUX JIeTaliel, CHayaja BBIMIOJHSIOT MOCTPOCHUE UX
11a0JI0OHOB, JIJIs1 YEr0 UCTIOJIB3YIOT IA0JIOH HUKHETO BOPOTHUKA, KOTOPBIA MOTy4YatoT
NyTEM KOIMWPOBAaHUS KOHTYPOB JIEKaJla 3TOW JETalu, UCKI0Yas MPUITYCKU HA IIBbI
(Ha ctaunBaHue packerna u o0TaunBaHue yctymna). [Ipu konrpoBaHuu Ha 11a0JIOH Me-
PEHOCHT JIMHUIO Mepernda CTOMKU U KOHTPOJIbHBIE HaJIceukH (puc. 2.3 a).

3atem Ha 1mA0JOH HaHOCAT JUHMIO yileHeHus. LlloB mpuTtaunBanus CTOMKU B
rOTOBOM BOPOTHHKE pAcHoJIaraloT HIDKE JUHHUM repernda BOPOTHHKA, IOITOMY JIH-
HUIO WICHEHUS CMENIAI0T OT JIMHUH Tepernda croiiku BHU3 Ha 1,0 cM (puc. 2.3 a).
[11a6;10H HUKHETO BOPOTHHUKA Pa3pe3aroT MO JIMHUYU YJICHEHHUS.

BepxHo0 4yacTh madJa0HAa HCMIOJIB3YIOT Ul JaidbHerero nocrpoenus. Ee
pa3pe3aroT CO CTOPOHBI CPe3a OTIIETA B TPEX-YETHIPEX MECTaX MEXKIY HaJCEUYKOU U
cpenHel JuHuen u pa3Boaar Ha 0,6 cM, NPOEKTUPYs NMOCAAKy BEPXHEr0 BOPOTHHUKA
JUTSI JTydIIero ero ooseranus B rotoBoM Buje (puc. 2.3 0). Konupyror momxydeHHbIC
KOHTYPHI ¥ MOJY4aroT 1A0JI0H OTJIETa BEPXHETO BOPOTHHUKA.

Ha ma6ioHe oTiiera BEpXHEro BOPOTHUKA BBHIMOJIHAIOT MOCTPOEHUE MIa0JIoHa
CTOMKH. BBICOTY CTOWKHM, paBHYIO BBICOTE CTOMKHA HAa YEPTEKE KOHCTPYKLUUU MHUHYC
CMEILECHHE JIMHUY wieHeHus BHU3 1,0 cM, OTKIaAbIBalOT BBEPX OT JIMHUU NPUTAYNBA-
HUS CTOMKH IO CpeIHEW JINHUU BOPOTHUKA. B HIKHEN TOUKE pacKena JUHUIO TPUTa-
YMBaHUs CTOMKM OTBOAAT BBepX Ha 0,7-1,0 cMm, kak moka3zaHO Ha pUCYHKe 2.3 B.
BepxHI010 JTMHUIO CTOWKHU MTPOBOJIAT MApAILIECIHHO HIDKHEH, a e¢ JUTMHA JTI0JDKHA OBITh
paBHa JJIMHE TOPJIOBHHBI M3aenus. KonupyroT nosydeHHbIe KOHTYPBI IIA0JIOHOB OT-
JieTa U CTOMKHU B OTAEJIBHOCTH, IEPEBOPAYUBASI PU 3TOM CTOWKY (puc. 2.3 1). Eme
pa3 MpoOBEPAIOT JJIUHY JIMHUU MPUTAYMBAHUS CTOMKU W JIMHUU BTAYMBAaHUSI B TOPJIO-
BHUHY U CONPSKEHNE CTOMKN U BOPOTHHUKA 110 PACKEITY.
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Pucynok 2.3 — Cxema noctpoeHus madJoHOB BEPXHEr0 BOPOTHUKA U CTOMKHU

Jlanee 1y MOCTPOEHUS 4YEpTEka JeKaJa OTJieTa BepXHero BOPOTHHKA K
KOHTYpaM 1a0JioHa OTJIeTa Aal0T TEXHOJIOTnYecKue npunycku (puc. 2.4 a):

— 10 KOHLIaM BOPOTHMKA MPUITYCK HA MOcaaKy B yroJjikax 0,2 cMm, CBOAs €ro Ha
HET K HAa/ICEUKE I10 OTJIETY U K KOHIY YT OJIKa;

— [0 OTIEeTy mpunyck Ha KaHT 0,2 cM W HPUNYCK Ha IIOB HACTPAYMBAHUS
HKHET0 BOpoTHUKA Ha BepxHuii 0,8 cMm (Bcero 1,0 cm);

— M0 KOHI[aM BOPOTHHKA MPHUITYCK Ha KaHT 0,2 cM M MPUIYCK Ha 00TaulBaHUE
0,5 cMm (Bcero 0,7 cm);

— IO pacKely NPUIyCK Ha IIOB cTauynBaHus packenos 1,0 cum;

— 110 JUHUM nputayuBanus ctoiku 0,3 cM Ha ornOaHUe HUYKHETO BOPOTHHKA
BEPXHUM I10 JIMHUU Tiepernda ctoiku u 0,7 cM Ha 1IOB IPUTAYUBAHHUS CTOUKH (BCETO
1,0 cm).

UYeprex Jiekajia CTOMKHM BEpPXHEro BOPOTHUKA IMOIYYaloT, J1aBasi K KOHTypaM
mabJIoHa CTOWKY CJIEIYIONTUE TEXHOJIOTHYECKHUE MPUIycku (puc. 2.4 6):

— 110 JMHUM BTAYMBAHUS B TOPJOBUHY MPUITYCK HAa OB BTaunBaHus 1,0.cM;

— 10 JIMHUM PACKENa MPUITYCK HA IIOB CTAYMBaHUs packenos 1,0 cM;

— 0 JIMHUM OPUTAYMBAHUS CTOMKH K OTJIETY BOPOTHHKA IPUITYCK Ha IIOB
nputaunBanus 0,7 cM.
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Pucynok 2.4 — Cxema nocTpoeHHs YEPTEKEU JICKAIT IETAJICH BEPXHETO
BOPOTHHKA MY>KCKOTO IMHJIKaKa

KoHTpobHYI0 Ha/ICEUKy MO OTJIETY BEPXHETO BOPOTHHKA MEPEHOCST C KOHTY-
pa 1mabyoHa Ha KOHTYp Jiekasa. JJomoITHUTeTsHO Ha 000MX JIeKallaX CTaBST HAJCCUKH
[0 cpe3aM MPUTAYMBAHUS CTOMKHU Ha paccTosiHuu 6,0—7,0 cM OT Cpe30B pPaCKEIOB.
JIyist BTaunBaHMsI BEPXHETO BOPOTHUKA B TOPJIOBUHY HA CTOWKE BEPXHETO BOPOTHHUKA

CTaBAT HAJICEYKY B MECTE PACIOIIOKECHUS TUICUYEBOTO I1Ba, KaK ¥ B HYYKHEM BOPOTHH-
ke (puc. 2.4 0).

2.3 [locTpoeHne yepTe:xa JeKaaa noadoopra

Ueprex Jekasia mog0dopTa CTPOSIT HA OCHOBE uepTeka Jiekana nepeaa. B mu-
JDKaKax ¢ KBaJpaTHOW rOpJIOBUHOM U BHIOpAHHBIM B JJaOOpaTOpHOM paboTe criocobom
00pabOTKH y351a BOPOTHUKA MOAOOPT He J0XOIUT 10 IJIe4eBoro cpe3a nepena. Jis
MOCTPOEHUS YepTexa JeKasa noadbopTa ¢ jiekaja nepesia KOnupyrT cpe3bl TOPIOBU-
HBI, pacKena, ycTyna JalKaHa, JlalikaHa u 0opTta, cpe3 HU3a, a TAKKe JUHUIO Meperu-
0a narkaHa, JIMHUIO TOJdy3aHoca, NeTid. KonupyroT ¥ KOHTpPOJIbHBbIE HAJCEUKH B
TOYKE BTAYMBAHUS BOPOTHHUKA U B TOUKE Mepernoda Jarkana.

Ha nepBom »Tame mocTpoe€HUsl BBIMOJIHSAIOT OTBEACHUE JIUHUM pPACKENa MOJI-
O0opTa OT JIMHUU packena JieKajia mepeaa B TOUKe yrijia ropsioBuHbL Ha 0,3 ¢M BHU3.
3aTem cieayeT ypaBHATh JJIMHY Cpe3a packena moadopra ¢ JJIMHOM cpe3a packena
JieKajia BEpXHEr0 BOPOTHUKA (10 BOPOTHUKY) U TEM CaMbIM Y4€CTh MPUIYCK HA OTH-
OaHnue mnOMOOPTOM Tepena MO JHUHUM Teperuba mankaHa, paBHbId 0,3 cM
(puc. 2.5).

Jlanee BBINOJHAIOT MOCTPOEHUE BHYTPEHHEIo cpesa Jjekana noadopra. B mo-
JY4YEHHOM BEpXHEH TOUKE BHYTPEHHETO Kpas Mmoadopra T0OaBISIIOT TEXHOJIOTHYE-
CKMIi MPUIMYCK Ha IIOB MpuTaurBaHus noakianku 1,0 cm. [anee oTkiagpiBaoT K-
puHy Jiekana noabopTa (BKJIOYasi MPUIYCKU HA IIBbI): HA YPOBHE TOUYKH meperuda
nankana 10,0-11,0 cM, Ha ypoBHe OokoBoro kapmana takxke 10,0-11,0 cm, Ha
ypoBHe nuHuu 6eaep 9,0-10,0 cm. Ilpu 3TOM ciexyer y4uThIBaTh, YTO BHYTPEHHUMN
Kpail mo10opTa OTCTOUT OT BHYTPEHHEro Kpas netmiu Ha 5,0-6,0 cM (B roTOBOM Buje
He meHee 4,0-5,0 cm) (puc. 2.5).
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Pucynok 2.5 — Cxema noctpoeHus Jiekana nogoopTa My>KCKOro MmujKaka

Mupuna nogdopTta BHU3Y paBHa §,0—8,5 cM, Ipu 3TOM BHYTPEHHUH Ccpe3 MOJ-
O00opTa OTCTOMT OT KOHEYHOW TOYKU cpe3a Oopra mepeda Ha 2,4 cMm. DTa BeTUYMHA
paBHa CyMMe MPUITYCKOB Ha OB MPUTAYMBAHUS MOAKIANKH K moabopty (1,0 cm),
npunycka Ha moB obtaunBanms 6opta (0,7 cM) U mpumycka Ha 0Opa3oBaHUE CKJia-
nouku (0,7 cm) (puc. 2.5).

JJis moCcTpoeHus BHEIIHETO cpe3a JieKana moadopTa K KOHTypaM JieKana rnepe-
7a JAK0T JOMOJHUTEIbHBIE TEXHOJOTHYECKUE MPUIYCKH, KOTOPbIE YUUTHIBAIOT TEX-
HUYECKHE yCIIOBUS Ha 00pabOTKy Kpas JialikaHa 1 0opTa:

— TI0 cpe3y yCTyIna JiallkaHa B €ro yroJjke npumyck Ha kaHT 0,1-0,2 cm u Ha
nocanaky B yroske 0,1 cm. O0a npumycka cXoAdT Ha HET K TOUYKE Hayaia ycTyna Jjail-
KaHa;

— IO Cpe3y JallKaHa B ero yroyike nmpumyck Ha nocaaky 0,1 cm. Ha paccros-
Hun 5,0-7,0 cM OT yria jankaHa 3TOT HPUITYCK CXOAMT HA HET;
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— M0 Cpe3y JallKaHa, HauyuHas ¢ yrojika, npunyck Ha kant 0,1-0,2 cm, koTo-
pBIN K TOUKE Mepernda Jankana CXOAUT Ha HET.

MoHTaxHyI0 HaJCEUKy B TOUKE IMeperuda JankaHa B JieKalle mojadopra cme-
IIAIOT BHU3 HA BEJIMYUHY MOCAJKU MOA00pTa Mo cpe3y jdarkana (nmpumepHo 1,0 % ot
JUTMHBI cpe3a JalkaHa, B JaHHOM ciaydae 0,3 cm) (puc. 2.5).

B nanHoM BapuaHTe MOCTPOEHHsI YToJl MoA00pTa BHU3Y HE MOBTOPSET MO (Qop-
Me yros OopTa Jiekaja nepena, a BolYepUrBaeTCsl B BUJI€ TaK Ha3bIBaeMOW OOJIBAHKH.
JmHy mondopTa onpeAessaioT M0 OTHOLIEHUIO K cpe3y Hu3a nepena. [logbopt myx-
CKOTO IHKaKa MPOEKTUPYIOT Kopoue Jiekasia nepeaa Ha 0,7 cM, oOpa3ys rapaHTHPO-
BaHHBIN m3nuiIek mno jymue. [Ipu o6TaunBanuu nepeaa noJ00PTOM HIDKHIOIO TOUKY
BHYTPEHHETO cpe3a MoJ00pTa YpaBHUBAIOT C HACEYKOM 1O JUHUH HHU3A Mepeaa U
BBITIOJTHSIOT CTPOYKY IO HAMEUEHHOW Ha JIeTaIH Iepea ¢ MOMOIIBI0 BCTIOMOTaTe h-
HOTO JIeKaJla JITHUH, OJJHOBPEMEHHO o0pe3asi M3JIMIIKKA CO CTOPOHBI HMKHEH dacTu
noaoopTa. Hajiceuky mo IMHUM HU3A Tiepea MPOCTABISIFOT TOCIIE TOCTPOCHUS U BbI-
pe3aHus moaoopTa.

[Tpu mocTpoeHn: JieKall MOAKIAIKA HAHOCST HAJICEYKH IO BHYTPECHHEMY CPE3y
noabdopTta (cM. 1abopaTopHyro padoty 3).

2.4 IlocTpoeHnue YepTexkei JeKkas AeTajleil KApMAHOB

Pa3mepst u hopma poOM3BOMHBIX NEeTajei KapMaHOB 3aBHCAT OT BHJIa KapMa-
Ha, CIOCOOOB M3TOTOBJICHHS M TIPUMEHSIEMOTO 0bopynoBanusa. B maboparopHoii pa-
00Te BBIMOJIHSIETCS MMOCTPOCHUE JIEKAN JIeTajell U3 OCHOBHOW TKaHW OOKOBOTO IPO-
PE3HOr0 KapMaHa B paMKy € KJIallaHOM 1 BEPXHETO MPOPE3HOT0 KapMaHa C JIMCTOYKOH.

KoHCTpyKTHBHBIE MapaMeTphbl 3TUX JeTanei yHuduiupoBansl. [Ipu HE0OX0-
JUMOCTH TIOCTPOCHHSI JeTaliell HCIOJB3YIOT YHHU(UIMPOBAHHBIC JIMHBI BXOJa B
KapMaH U IIUPUHY KJIalaHa. JTU JaHHbIE MPeICcTaBIeHbl B Tabmuie 2.1.

Tabnuua 2.1 — YauduuupoBaHHble MapaMeTpbl KAPMAHOB MYKCKUX TUIKAKOB

HaumenoBanue Benuuwnna no rpynnam pasMepos, cm
KOHCIPYICTBHOTO 84-96 100-108 112-128
rnapamMmerpa

JlnvuHa paszpesa
OOKOBOTO KapMaHa
[IIupuna knamnaxa
OOKOBOTO KapMaHa 5,0 5.5 6,0
(B TOTOBOM BUJIE)

JlmmHa mucTOYKM
BEPXHEro KapMaHa

15,0 16,0 17,0

10,0 11,0 12,0

Jlia mocTpoeHus: depTeka JieKala KiamaHa OOKOBOTO KapMaHa MO JIaHHBIM
Tabnuipbl 2.1 ONpeAessaoT €ro JUIMHY W IIMPUHY B TOTOBOM BHJIE€. YTOJ HakKJIOHA
KJIallaHa K BEPTUKAJIM ONPEJEISIETCS Ha YEPTEXKE MOJIEIIbHON KOHCTPYKLNU MUIKaKa
Y COOTBETCTBYET YIUIy HAKJIOHA pa3pe3a KapMaHa. bOKOBbIE CTOPOHBI KjanaHa JOJIK-
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HBI OBITH MApaJUICNIbHBI TUHUY TOTy3aHoca. K KOHTypam feTanu HaroT TEXHOJIOoTHYe-
ckue npunycku (puc. 2.6 a):

— B YroJiKax KJanaHa npumnyck Ha nocaaky 0,1 cm;

— 10 OOKOBBIM U HIKHUM Cpe3aM MpUnyck Ha kKaHT 0,2 cM ¥ IpUIYCK Ha IIOB
ooTaunBanusg 0,7 cm;

— TI0 Cpe3y MPUTAYMBAHUS K TIEPETy HA MIOB IpUTaunBaHus 1,5 cm.

14,0

Y

nucm. + 0,6

B r

Pucynoxk 2.6 — Cxembl HOCTPOEHUS YEPTEXKEN JICKa AeTaleld KapMaHOB
13 OCHOBHOM TKaHH

[lo cpe3sy mpuTauwBaHus KJIalaHa K TMEpeay  CTaBsIT OPUEHTHUPO-
BOYHYIO HAJCEUKy (sl paclio3HaBaHUs JIEBOTO W MPABOTO KJIallaHa), KOTOPYIO pac-
MoJIararoT OKe K MmepeTHeEMY Kparo KJlalaHa.

OOTauky OOKOBOTO KapMaHa UMEIOT PopMy MPSIMOYTOJIbHHKA, JUTMHA KOTOPO-
ro Ha 3,0—4,0 cM OoJibllie IJTMHBI BX0/1a B KapMaH.

[[InpunHa BepxHei 00Tauku paBHA yJABOCHHOM IIMPHUHE OOTaYKH B TOTOBOM BHU-
Jie TUTI0C YIBOCHHBIN MPUITYCK Ha II0B MPUTAaYMBaHM 00TauKH K repeny (Harnpumep,
0,5%x24+1,0x2=3,0cm).
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Mupuna HuKHEW 00TayKM YHHU(PUIMPOBaHA, B TaHHOM ciydae 4,5 cm (pwuc.
2.6 0). Jlna 3ayTroKMBaHUS HIWKHEW oOTayku Ha 1/3 ee MMpPHUHBI CTaBAT COOTBET-
CTBYIOIIME Hajceuku. [Ipu U3roToBIEeHUU KapMaHa B paMKy Ha MOJyaBTOMATE IPO-
EKTUPYIOT OJTHO JICKaJI0 OOTAYKH IIMPUHON 7,5 CM.

JIMMHY TMCTOYKM BEpXHEro kapMmaHa BbIOMpatoT u3 Tabmuuel 2.1. [lupuna nu-
CTOYKH B TOTOBOM BHJIE 3aBUCUT OT MOjeNU. {15 TUIIOBON KOHCTPYKIMHU IMUJXKAKA
MIMPUHA JUCTOYKHU paBHA 2,2—2.7 cM. HakJlOH JTUCTOYKM OMpPEAENAIOT MO0 YEePTExKY
MOJIETIbHOW KOHCTPYKIIMHM MHKaka. JIMCTOUKYy BEpXHEro KapmaHa MPOEKTUPYIOT
HETBHOKPOCHOM. J[71s1 mocTpoeHus Jiekana JTUCTOUYKU CTPOST 3€pPKaTbHOE OTpaKEHHUE
JUCTOYKU B TOTOBOM BHJI€ N0 OTHOIICHMIO K €€ BEpXHEMY Kparo (JIMHUU meperuda),
PUCYHOK 2.6 B. 3aTe€M JAlOT TEXHOJOTHYECKHUE MPUITYCKH:

— 110 OOKOBBIM CTOPOHAM BHEIIHEH YaCTH JIMCTOUKH MpHUMycK Ha KaHT 0,1-0,2
cMm u Ha moB 0,7 cMm;

— 110 OOKOBBIM CTOPOHAM BHYTPEHHEH YacTH JTMCTOUYKH MPUITYCK Ha 1moB 0,7 cMm;

— 110 Cpe3y NpPUTAYMBAHUS K TIEpPEy MPUITYCK Ha 10B puTaunBanus 1,0 cm;

— M0 cpe3y MpUTAYMBAHUS MOAKJIAIKM K JTUCTOUYKE MPUMYCK HA LIOB MPUTAYH-
BaHUA noakaaaku 1,0 cm.

[uprHa MoAKIAAKY BEPXHETO KapMaHa, HEIbHOKPOEHO! ¢ TOJ30pOM (U3 OCHOB-
HOW TKaHM), OOJIbIIIE JJIUHBI JICKaa JIMCTOUKY Ha 0,6 cM, a InMHa NOAKIaIKU YHUU-
IMpOBaHa, B JAHHOM CiIy4ae JJIdHa MOJAKIAJAKU KapMaHa M3 OCHOBHOM TkaHu 14 cm
(puc. 2.6 ). Bropast neranp MoakiIaaky KapMaHa sl BRIOPAaHHOTO MeTojia 00paboTKU
UMEET TaKHe e pa3MePbl U BHITOIHAETCS U3 MOJIKJIAI0YHON TKaHU.

2.5 Odopmiienue Jgexan

Jlexana MpOM3BOIHBIX JeTanel OPOPMIISIIOT TaK K€, KaK U JeKana OCHOBHBIX
JI€TaJIeid, TO €CTh HAHOCIT HEOOXOIUMBIC HAJIMCH, HANPABICHUE HUTEH OCHOBHI H
JIOMTYCKAeMbIX OTKJIOHCHHMH OT HuX (Tadx. 2.2). B mekamax-opurnHamax BOPOTHHUKOB
MOAMKCHIBAIOT JIMHUK CcTHOa. B HIKHEM BOpOTHHKE M3 (PUIIbIIa YKa3bIBAIOT BUJl Ma-
Tepuaja U J0JIEBOE HAIIPaBJIEHUE NIPH PACKPOE. 3aTeM JIeKasa BbIPE3atoT.

Tabnuua 2.2 — HanpaBieHus: HUTEH OCHOBBI M JOMYCKA€MblI€ OTKJIOHEHUS OT
HUX B MPOU3BOJIHBIX JETAISIX U3 OCHOBHOM TKaHU

HOHYCKaeMI)IC OTKJIOHCHUS B
HanmenoBanue Hamnpasnenue JeTansix, B %
AcTajlin HUTCEU OCHOBBI B TKaHU B TKaHHU
C PUCYHKOM 0e3 pucyHKa
1 2 3 4
Orner  BepxHero | [lapamiensHo cpenHel TMHAN 0 1.0
BOPOTHHKA ’
Croitka BepxHero | [lapamiensHo cpeaHeit TMHUN 0 1.0
BOPOTHHKA ’
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OxoHuauue Tadaumer 2.2

1 2 3 4
[Toxbopt [TapajutesIbHO BHETHEMY CPE3Y
naukana. Ha nepene ¢ BbITyk-
JBIM BHEITHUM CPE30M JIallKa-
1,0 1,0
Ha (mporu® 6oxnee 1,0 cm) ma-
pajIeNbHO BHEIIHEMY Cpe3y
HUKE JIMHUU TaJIUU
Kitanan, nucrouka, | CoBnagaet C JI0JIEBBIM
MOJKIJAaJKa M3 OC- | HAIIPABJICHUEM Ha Mepeie 0 1,0
HOBHOU TKaHU
Oo6tauka ©6okoBoro | [lapannenbHo IWHUHM, pacmo-
KapMaHa JIO’)KEHHOM MOCEpPEANHE BJIOJIb 0 1,0
JeTanu

B mporecce u3roToBneHns MyKCKOTO THKaKa pa3Mepsl U (popmMa mpou3BOI-
HBIX JIETAJIC U3MEHSIOTCS OT BO3JICUCTBUN TyOJMPOBAHUS U BIAXKHO-TEIIOBOU 00-
pabotku (BTO). UToObl yuecTh 3T M3MEHEHMs, U3TOTABIMBAIOT TaK Ha3bIBA€MbIC
OOJIBAaHKM JIJIsI PACKpOsl NMPOU3BOIHBIX JAeTaneil (BEpXHEro BOPOTHUKA, CTOUKH BEpX-
HEro BOPOTHHKA, KjamaHa u Jp.). B HuX no Hanbosiee OTBETCTBEHHBIM CpE€3aM JIal0T
JOTIOJTHUTEINIbHBIE TEXHOJOTMYECKUE TPUITYCKU Ha yTOYHEHHE. [locie BhIMOJIHEHUS
omeparui TepMoIyOoJIUPOBaHKS KOHTYPhI TPOU3BOIHBIX JETajel YTOUHSIOT 1O JIeKa-
JaM JIsl TIOAPE3KH, KOTOPhIE COBITAIAIOT C JICKaTaMU-OpUTHHAIaMu. B manHo# 1abo-
paTopHO# paboTe MOCTpOCHHE OOTBAHOK JJIsST PACKPOS HE BHIMOTHSACTCS.

2.6 O¢gopmiienue oT4eTa 1o J1a00paTOPHOI padore

[Tociie M3roTOBIICHUS JIEKAI JAETal€d U3 OCHOBHOIO MaTepuajga COCTAaBIIAIOT
crienuQuKaIio JIeKal v IeTajie Kpos o ¢popme Tabiuiibl 2.3.

Ta6nuna 2.3 — Crnenudukanys JieKaia U IeTajlel Kposi My>KCKOTO IMHJKaKa

Ne neranu Hanmenosanue KomnuectBO
eTaIn JIEKAII IeTajien
1 2 3 4

B otuete HCO6XOI[I/IMO npcacCTaBUTh T36HI/IHBI C BCJIIMYMHAMHU IIPUITYCKOB HA
IOBbI, HAITPABJICHHUAMU HUTEH OCHOBBI U AOITYyCKACMBbIMU OTKJIIOHCHHAMU OT HUX JJIA
IMOCTPOCHHBIX I[CTaHCﬁ. K OTUCTY IpHIararOTCsd JICKaJa IPOU3BOJHBIX ,IICTaJICI\/’I n3
OCHOBHOM TKaHU AJI MYKCKOT'O ITMIPKAKa, a TAKKC JICKAJ10 HUKHCTO BOPOTHHKA.
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JIABOPATOPHAA PABOTA 3

MOCTPOEHUE YEPTEKEN JIEKAJI AETAJIEN MOJKJIAIKHA
MYKCKOT'O MATKAKA

Leab padoThl: N3yueHHE NMPUHIMIIOB TOCTPOSHUS YepTEKEHN JieKall AeTalen
MOJKJIAJIKK MY>KCKOTO MHJI’KaKa.

Conaep:xanue padoThI

1. O3HakoMJIeHHE C 3TalaMy ¥ IPUHIMIIAMHU TOCTPOCHUS YEPTEXKEHN JIeKal Jie-
TaJIEV NOAKIIAJIKY.

2. ITocTpoeHue uepTexen JeKa aqeTanei NoaKIaIKi MY>KCKOTO MHJIKaKa.

3. Oopmienue yepTexeil Jiekan aetanei MogKIaaKd MY>»KCKOTO THKAKA.

4. OdopmieHue oT4eTa 1Mo J1abopaTopHOM padore.

Bomnpocsl 1J1s1 NOATOTOBKHU K padoTe

1. KakoBO Ha3HaueHUE MOJKIAIKU B BEpXHEN ofexe?
2. KakoBbI HCXO/IHBIE AAaHHBIE JJIsI TOCTPOSHUSI JIEKa AeTale IMOIKIaaKu?
3. KakoBbl 3Tanbl ¥ NPUHIKIBL TOCTPOEHUS JIEKa JIeTaJIe MOKIa KU ?

MeToanuyeckue yKasaHus

3.1 O3HakomJ/ieHHe ¢ 3TanaM¥ M NPUHOMIIAMU IOCTPOCHUS YepTe:Keil
JIeKaJ1 AeTajiel MoAKJIAAKH

[Moaknanka 3aKkpbhIBa€T M3HAHOYHYIO CTOPOHY M3AENHUS, TPEOXpaHssl €ro Je-
TaJu OT UCTUPaHUS, a MBI OT OChIMaHus HUTeH. KpoMe TOro, mojkiagka moBbIIIAET
TEIJI03aIIUTHBIE CBOMCTBA M3JIENUS U YIYUlIaeT ero 3CTeTHYecKre CBOWCTBA, a Tak-
xKe obecrieuynBaeT (GOPMOYCTOMUYMBOCTh OCHOBHBIX JieTalled (OCOOEHHO BaXKHO MpH
HAJIMYUU TOAKIAAKA B U3JEIUSAX U3 TPUKOTAXKHOro nojoTHa). [Togknaaky muiroras-
JUBAIOT U3 TKAHEW C IUIaJIKOW MOBEPXHOCTHIO, YTOOBI OJIEkKAY ObLIO YIOOHO HOCUTh
(Jlerko CHMMAaTh, HAJIEBaTh W COBEPIIATH PA3IMUYHBIC IABWXKEHUS). MaTepuanbl s
MOJKJIAIKU JTOJDKHBI 001a/1aTh HU3KAM TaHTCHIIMAIBHBIM COMPOTHBICHUEM U OBITH
M3HOCOCTOMKUMU. [Ipu mocTpoeHnn 4YepTeken JeKan aeTaiedl MOIKIaIKh HeoOXo-
JTUMO YYUTBIBATh CICTYIONTNE (haKTOPHI:

— (dopmy neraneit 3 OCHOBHOW TKaHH;

— CHJIYDT M TIOKPOUW pYyKaBa;

— (hopMOBOUHBIE CIOCOOHOCTH MOAKIAA0YHON TKAHU;

—  Pa3sTUYHYIO YCAJKy M PACTSDKUMOCTh OCHOBHOM M MOAKJIA0YHON TKaHWU;

—  TOJIIMHY MTaKeTa MaTEPHAJIOB;

— BeIMYMHY noArn0a Hu3a U crnocold o0pabOTKH MOJKIAAKU MO HU3Y H3Je-
s
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— HE0OXOAMMYIO MOCaIKy IPU 00paboTKe U COOpKE IeTanei;

— TapaHTHUMHbBIC IPUIYCKU.

Ueprerxku Jexkan JeTalied MOJAKIAAKH pa3pabaThIBAlOT MO  JieKaJaM-
OPUTHHAJIaM COOTBETCTBYIOLIMX JeTajel M3 OCHOBHOHM TkaHHU. Pa3paboTky ocy-
LIECTBJISIOT B CIAEAYIOLIEH MTOCIEI0BATEIbHOCTH:

— BBIOMPAIOT BUJI WICHEHHUS JeTalel MOAKIAIKA Ha YaCTH U ONPEAEISIOT CIIO-
cob ee popmMooOpazoBaHUS;

— KONMPYIOT KOHTYPBI JIEKaJl OCHOBHBIX JI€TaJCH;

— OIPEACIAOT BEIMYMHBI IEPEMEIIEHUM KOHCTPYKTUBHBIX TOYEK JIEKal W3
OCHOBHOW TKaHU JUIsl IpeoOpa3oBaHusl UX B JieKalla JeTanel MOAKIaAK: U 0popMIIs-
FOT KOHTYPBI JIEKaJ JeTajae NOIKIaIKH;

— BBIPE3AIOT JIEKaNa JIeTajaeil MoK IKH;

— 0(OpPMIIAIOT JIeKaJla AeTajeil MOAKIaIKH.

Cnoco0 4ieHeHus NMOAKJIAAKH 3aBUCUT OT CHIIy3Ta, IOKPOS PyKaBa, HAJIMYUS
COOCTBEHHBIX WICHEHUH B NoAKIaake. B uznenusx ¢ BTayHbIMU pyKaBaMu U pyKaBa-
MU TIOKpOSI PETJIaH OOBIYHO WICHEHUE MOAKIAAKN aHAJIOTHYHO WICHEHUIO JIeTalel u3
OCHOBHOW TKaHU. B M3[eMsIX ¢ HEeTbHOKPOCHBIMU PyKaBaMU MOJKJIAIKAa UMEET uJie-
HEHUS, XapaKTepHbIe ISl BTAYHBIX PyKaBOB. JT0 obecreunBaeT Oosee SKOHOMUY-
HYIO PAcKJIaJKy JeTajeil Ha TKaHU. B M3nenusx npuiIeraromero CuiysTa, OTPE3HbIX
IO JINHUU TaJIuH, NOJAKIAJKY TaKK€ IPOESKTUPYIOT OTPE3HOM M0 JIMHUM TAJIUU.

CpenHuii MI0B CIIMHKHM, OOKOBBIE IIBBI, BBl COCTUHEHHSI OOUYKOB C MEPEIOM,
MEPEHUI U JIOKTEBOM BBl PYKaBOB HOJDKHBI COBNAAATh C AHAJIOTMYHBIMU IIBAMHM
OCHOBHBIX JCTAJICH. DTO MCKIKOYACT NPOJIETAHNUE IIBOB B U3JEIUAX U3 KOCTIOMHBIX
TKAaHEH, a TAK)Ke CIIOCOOCTBYET COXPaHEHUIO CUITydTHOU (opMbl u3aenus. B HekoTo-
PBIX ciay4asiX, 4ToObl M30ekaTh W3IUIIHEN TOJNIMMHBL, IIOB MPUTAuYMBaHUA OOYKa K
nepeny B MOAKJIAAKE CMEIIaeTcs B CTOpoHy Oouka Ha 1,5-2,0 cM. JlekopaTuBHBIE
YICHEHMsI B BUJE KOKETOK Ha MTOJAKIAJIKE Yallle BCEro OTCYTCTBYIOT.

B HeKOTOphIX ciaydasx NpUTauHble OOYKH, UMEIOIIMECS B KOHCTPYKLHUAX U3
OCHOBHOM TKaHH, B JACTAAX MOJAKIAIKA MOTYT OTCYTCTBOBaTh U 3aMEHATHCS BbITAY-
KaMM 10 Tanuu. B 3TOM cnyuyae B TalMeBYIO BBITAUKY MOJKIAIAKK 3a0UparOTCs W3-
JUIIKHY TKaHU 10 ee mupruHe. Bo3aMoXkHO Takke opopmiieHre nmporinda B o0nacTu Ta-
JIMH IeTaIN MOJKIJIAIKY 1O JUHUU MIPUTAYUBAHUS €€ K TTOJ00PTY.

[TonknagouHble TKaHU ITI0XO (HOPMYIOTCS, TOSTOMY 00beMHasi (popMa jJeTa-
Jel co3aaercsl KOHCTPYKTMBHBIM IyTeM. PacTBop HarpyIHOW BBITAYKM B IOJ-
KJIAJIKE JKEHCKUX U3/IEJIMI paBEH €€ pacTBOPY Ha JETaIM Mepesia U3 OCHOBHOW TKaHH,
HO TIpY 3TOM BBITAQUKY Ha MOJKJIAJKE HanboJiee paloHaIbHO pacnoiaratb oT Ipoii-
Mbl. DTO 00OEeCrieunBaeT MMHUMAJIbHO BO3MOKHYIO IJIOLIAAb AeTainu nepena. B nera-
JAX MOAKJIAJKY BO3MOKHA TAaK)KE 3aMEHA BBITAYEK CKJIAJOYKaMU, HallpuMep M0 ILIe-
YeBOMY Cpe3y CIMHKH, 10 IpoiiMe Nepesia Uil 1o penbedy, a TakkKe Mo IIBY NpuTa-
YUBaHUS MOAKIAKH [Iepesia K Moa00pTy.

Beau4yuHbl nepemMenmieHMi KOHCTPYKTHBHBIX TOYEK IO JUIMHE U IIUPUHE
JeTaJed MOAKIAAKU IPU MTOCTPOCHUN YEepTEXKEH JIeKall JeTalei MOAKIAAKN Onpee-
JSFOT € YYETOM CYMMAapHBIX MPUITYCKOB, KOTOPBIE YUUTHIBAIOT:
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— Pa3JIMYHYI0 YCAAKY OCHOBHOM M NOJKJIAA0YHON TKaHel 1o ocHoBe. Pa3-
HOCTh yCaJIKM TKaHEH MO YTKY OObIYHO HE3HAUYMTENIbHA, TI03TOMY €€ B pacyeThl He
oepyT;

— Pa3HOCTH PACTAKUMOCTH OCHOBHON M MOJKJIAJAOYHON TKaHU B 00JacTH
IJIEYEBOTO MOsica, T.€. B MECTax ACHCTBHS HAMOONBIIUX PACTATHBAIONINX YCHIUN U3-
nenust (M0 MMpPUHE JieTaliei). B HUKHeW 4acTu U3Jenus IMUPUHY MPUTAYHOM MO/JI-
KJIAJIKU IIPOEKTUPYIOT B COOTBETCTBUH C IIMPUHOM JETajeH Nepeaa U ClIMHKY;

— cnoco6 o0pabOTKU MOJKIAAKK MO JUHUM HHU3a B WU3JENUU (IpUTAYHAs WU
OTJIETHA).

Yuer TONMHBI MaKeTa MaTEPUATIOB 3aBUCUT OT BHJA U3JEIUs, TOJNIIMHBI OC-
HOBHBIX M IIPOKJIAJIOYHBIX MaTepHanoB. B U3Ienusax U3 TOHKUX MaTEpUajoB IMOM-
KJIaJIKa MPAKTUYECKH IMOBTOPSET pa3Mepbl HU3AENHS IO IIHPUHE, B JEMUCE30HHOM
nanabTo OHa 1mpe. TomKrHa naKeTa MaTepuaioB YUYUTHIBAETCS MIPU OTUOAHUU OAHOU
JeTany Pyrov, HampuMep, Ha HWDKHEM Y4YacTKE OKaTa pyKaBa M3 NOAKIAAOYHOU
TKaHU.

3.2 IlocTpoeHnue 4YepTexkeil JeKas AeTajned NOAKIAIKA

[locTpoeHue udeprexen JeKal AeTaneu IMOAKIAIKHA MYKCKOTO IHUKAKa Bbl-
HOJIHSIOT B CJIIEAYIOIIEHN MOCIEI0BATEIIBHOCTH:

OO0BOAAT KOHTYPHI JIeKaJ JleTajeil U3 OCHOBHOM TKaHM C YYETOM BBIOpaHHO-
ro crnocoba wieHeHus noaKiaaku. [locTpoeHne HaYnHAIOT C YepTexka JieKasa JIeTaau
NOAKJIAIKHA CIIUHKH.

OnpenensiloT BeJIMYMHbI TepeMelleHHs] KOHCTPYKTHBHBIX TO4YeK H
0opMIISIIOT KOHTYPHI JieKaJ JeTaied MOAKIANKH.

JIns onpeneneHus BEIMYUH MEPEMEIICHUS KOHCTPYKTUBHBIX TOUYEK JICKAJ Jie-
TAJIEV MOAKIIAJKNA YCTAHABJIUBAKT Pa3HOCTh B JUIMHE AeTAJM MOJAKJIAIKHA CIIUH-
KM U eTAJIM U3 OCHOBHOIN TKAHU C YYETOM METOJIa COCIAMHEHHUS UX 10 HU3Y U3JIE-
mus (puc. 3.1).

)
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S \J—I, Pucynok 3.1 — Cxema 00pabOTKH IPUTAYHOU

w B Y MMOAKJIIaJIKH 110 HHU3Y U3ACIINA
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Jljis mpUTavyHOM MOAKIAIKUA Pa3HOCTD JUIMH MOKHO PAacCUUTaTh 1o popmye:
P=(+5)—(B+I),

rae P — pa3HOCTh IJIMH JIEKal U3 OCHOBHOI'O U MOAKJIAJ0YHOIO MaTepUalloB, CM;

A — BenuuHa noAruda HU3a eTany U3 OCHOBHOIO MaTepuaa,

b — paccrosiHue Mexay IMHUAMU NOATrnOa HU3a B TOTOBOM U3/IETINH;

B — BenuunHa Hanmycka (CKJIaJI0YKH) MOJKIA/IKH;

[’ — Benn4MHA 11BA IPUTAYMBAHUS TOAKIIAKU 11O HU3Y U3JEIINs.

[Ipn HanMuUMU LUTUIBI IO CPETHEMY Cpe3y HEOOXOIUMO 3alpOeKTHUPOBATH J10-
MOJIHUTEIIbHBIN NpuilycK Ha mocaiaky (1 % OoT anuHbBl DUIMIBI) NpU OPUTAYMBAHUH
ITOJKJIAJKM K ITPUITYCKY IUIUIBI.

OnpeneasioT pa3HOCTb YCAAKH 10 JJIMHe JAeTajnel o Gpopmyse:

_Ho-¥n  Jlo-Yo
100 100

rae Py — pa3HOCTh yCaaku 1O JJIMHE JETANICH, CM;
/[0 — nniHa AeTaau U3 OCHOBHOM TKaHU, CM;
Vn — ycanka nonknagounoit tkanu ot BTO, %;
Yo — ycanka ocHoBHOM Tkanu oT BTO, %.
JlnuHa netany nmoJKIaIKyu CIIMHKA KOPOYe JIETAId COUHKU U3 OCHOBHOM TKaHU

Ha pacCUMTaHHYIO0 BeinnunHy P rpu yciaoBum 0IMHAKOBOM yCaJ04HON CIIOCOOHOCTH
MIOJIKJIATIOYHOTO ¥ OCHOBHOT'O Matepuaja. ECIIM OHUM MMEIOT pa3IMYHYyIO YCaaKy, TO
u3 BennuuHbl P BbrunTaloT paHee paccuuTaHHOE 3HaYCHUE PA3HOCTH ycaaku P,

JlnuHy neranu OodYka W3 TMOJKIAJOYHON TKAHM YPAaBHHBAIOT IO JIJTUHE OJHO-
UMEHHOTO Cpe3a CITUHKH.

Jlst pykaBa pacueT YpOBHS HU3a TOJKJIAIKKM BBITIOJHSIOT aHAJIOTHYHO. [[muHy
MOJIKJTAJIKM HYKHEH 4acTH pyKaBa yCTaHABJIMBAIOT C YYETOM JJIMHBI OJJHOWMEHHBIX
CpE30B BEPXHEH YacTH pyKasa.

OnpeneasiloT NPUNYCKHA N0 HIMPUHE JeTAJH MOAKJIATKH, HECOOXOIUMBIE
Ut o0ecriedeHus: CBOOOIbI ABMKEHUHN TIpH HOCKe u3nenus. [Ipu 3TomM HE0OX0auMo
VYHUTBIBATh PA3INYUS B PACTSHKUMOCTA OCHOBHOW TKAHHW M TKAHW MOJKIIAIKA IO YT-
KY.

Pa3HocTh B pacTAKUMOCTH YUYUTHIBAIOT JJISI BEPXHUX OMOPHBIX YYaCTKOB Jie-
TaJei MOIKIAIKKA A0 JUHUM TAJTUM, TaK KaK 371€Ch JCUCTBYIOT HaNOOIBIIINE PACTSI-
TUBAIOIINEC YCHIIHS B OJICHKIC.

JInsl TpaJAMIMOHHBIX TOAKIAJ0YHBIX TKaHEH pPa3HOCTh B PACTSHKMMOCTH OC-
HOBHOM W TIOJIKJIAJIOYHON TKAHEH yYWTHIBAETCS MPHU pa3paOdO0TKE THUIOBBIX CXEM IIO-
CTpOCHHUS JeTajed moAkiIaaku. B ciyyae HeoOXomumocTu (Harpumep, UCIoJIb30Ba-
HUU TPUKOTAKHON TIOJKIJIAJKK) BBITIOJHSIOT PAacueThl IO OMPEICICHUIO Pa3HOCTH
PaCTSHKUMOCTH MaTEPHUAJIOB.
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Pa3zHOCTh pacTsKMMOCTH OCHOBHOM M MOJKIAJOYHOM TKAaHU MO YTKY OIpeJie-
JISIOT 0 hopmyie:
Illo-Po Illo-Pn
Pp = —
100 100

rae  Pp —pa3HOCTh PacTSHKMMOCTH 110 IIUPUHE JETAIH, CM;

1110 — pa3mep aeTaau U3 OCHOBHOM TKaHU, CM;

Pp — pacTsxuMOCTh OCHOBHOM TKaHH, %0;

Pn — pacTsHKMMOCTB NOJKIJIAJOYHOM TKaHH, %o.

Jiis oGecrieueHust cCBOOObI IBHXKEHUS U MCKITIOUEHUS Pa3ABIKKHI MOKIAA0Y-
HOM TKAHM B IIBaxX IO CPETHEMY Cpe3y CIHUHKH MPOCKTHPYIOT CKIAJIKY TITyOHWHOM
2,04,0 cm.

[[IvpuHy AeTaner NPUTAYHOM IMOJKIJIAIKH 10 HU3Y YPAaBHUBAIOT C IIMPUHOMN
OJTHOMMEHHBIX JeTajlell U3 OCHOBHOW TKaHU HJIM MPOEKTUPYIOT €€ OOJIbIIEe HA BEJH-
yuHy nocaaku (10 2,0-% oT MHUpUHBI 1eTajn).

B HEKOTOpBIX CilydasxX NpelyCMaTpPUBAIOT I'APaHTUWHBIC NPUITYCKH HA BO3-
MOKHYIO HETOYHOCTb TEXHOJOTMYECKOIO IpOoLEecca, HaupuMmep, MOAKIAIKY BHHU3Y
JIEJA0T Upe OCHOBHBIX AeTaiiel Ha 0,2-0,5 cM, B 4aCTHOCTH, €CJIM OCHOBHAsI TKaHb
JOCTAaTOYHO TOJICTASI U «PBIXJIASIY.

IIpu mocTpoeHuu jiekana JeTainu NOAKIAAKU CIIMHKHU JUIMHY T'OPJIOBUHBI CIIMH-
KM TOAKJIAAKH MPOEKTUPYIOT OoJiblie, 4yeM B ocHOBHOM aeranu Ha 0,2-0,3 cm, uTo
o0ecreunBaeTcs 3a cYeT MPOEKTUPYEMOM ITOCEPEINHE CIIMHKU CKiIaaku. Cxema mo-
CTPOEHHUS YepTeka JIeKana JAeTajlyi CIIMHKU W3 TIOJKJIaJOYHOM TKaHU NIOKa3aHa Ha pH-
cyHke 3.2 (BapuanT Ne 1).

CyliecTBYIOT M JIpyru€ BapuUaHThl MOCTPOCHUS JAETaled MOJKIAIKU CIIHHKH,
KOTOpBIE OMPEIENAIOTCS BBIOpaHHBIMH MeTonamu oOpaboTku. Hampumep, oaun u3
TaKMX BapUaHTOB IPEAYyCMATPUBAECT IOCTPOCHHUE JIEKAJ NMPAaBOW M JIEBOM JeTanei
CIIMHKH B OTJEJIBHOCTH.

Ha nmepBoM sTane cTpoAT MOAKIAAKY CIMHKH, KaK [OKa3aHO Ha PUCYHKe 3.2.
3areM Juisl IOCTPOCHHUS YEPTEKa JIEKala MPaBoM AeTaJ CIIMHKH CHa4ajla U3roTaB-
JUBAIOT LIA0JOH MyTEM KOIMPOBAHUS KOHTYPOB IOJIyYEHHOT'O JIeKana MOJKJIaJKH
cinuHku. [11aGnoH paspes3aroT 10 TOPU30HTAIM Ha YPOBHE JIONATOK U pa3BoaAT Ha 1,5
CM, Kak IoKa3aHo Ha pucyHke 3.3. Ha mpoiime, B o0nactu pa3pe3a U pas3aBHKEHUS
yacTel CIUHKU, OTMEYAIOT CKJIAJAKy BelnnuuHOM 1,5 cM. DTa ckilagka obecneynBaet
co3laHue oObeMa MOAKIANKM CHHHKU B oOmactu jomarok. [llaGnon moakmagku
CIMHKH Pa3pe3aroT TakKe B 00JIACTH JIMHUM Taluu U pa3BoasaT Ha 1,0-1,5 cm g
YATUHEHUS TOIKIAJ0YHON TKaHU B 00J1acTH cepeauHbl cuHKU. OQOopMIIAIOT KOHTY-
pBI JIEKaJIa IpaBOM J1eTaau NOAKIAKHA CIIMHKY, KaK MIOKa3aHO Ha pUCyHKe 3.3.

JInst mocTpoeHHUsl JieKajla JIeBOM 4acTH NMOAKJAAKHM CIUHKUA KOINUPYIOT Mpa-
BYIO YacCTh IOAKIAAKU CIMHKK. Ha y1eBoi 4yacTu AeTanu MOoAKIaAKU CIIMHKY IPUITYCK
U] KOTIUPYIOT BHYTPb JA€TaIN OTHOCUTEIBHO JIMHUU CEpeauHbl CIUHKU. Odopm-
JAIOT CPEAHUN CPe3 JIEBOM YaCTH MOJKIIAKH, KAK ITOKA3aHO HA PUCYHKE 3.3.
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noc, 0,2

noc. 0,2

0,2 L2 0.5

Pucynoxk 3.2 — Cxema nocTpoeHus 4epTexa Jiekana JeTaal CIUHKA MY>KCKOTO
MUJpKaKa U3 MOAKIaA0YHON TkaHu (BapuaHT Ne 1)
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Pucynok 3.3 — CxeMa nocTpoeHus YepTexen JeKall JeTajaeid ClIMHKA MYXCKOTO
MUKaKa U3 MOAKIAI0OYHON TKaHu (BapuaHT Ne 2)
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JI1st mocTpoeHus JieKana JeTalyd MOAKIAJIKHU Mepeaa Ha YepTexe JieKala nepe-
Jla U3 OCHOBHOM TKaHU HAHOCST JIMHUIO BHYTPEHHETO cpe3a noAadopTa, JUisl Yero uc-
MOJIB3YIOT €ro JieKalo (puc. 3.4). 3aTeM NPOeKTHPYIOT 3aX0/ MOAKIAAKH 32 JIMHUIO
BHYTPeHHero cpe3a nogoopra Ha 2,0 cm. B obnactu 1MHUM TpyId BeJIMYMHA 3aX0/1a
coctasiser 2,5-2,8 cm (0,5-0,8 cM JOMOJHUTENBHBIN MPUITYCK, YIUTHIBAIOIIUN pa3-
HOCTb PaCTS’)KUMOCTH OCHOBHOM U TOJIKJIAIOYHON TKAHEH).

JlnvHa MOJKIAAKU Mepena Mo cpe3y MPUTAYMBAHMS €€ K MOA0OPTY JIOJKHA
ObITH OOJIbIIIE HA BENIMYMHY MOCATKH, MPEAYCMOTPEHHON C yU4ETOM Pa3HOW yCaJkKu
OCHOBHOT'O MaTepuasa 1 MOJKIAIKH.

Ecnmu monbopt HE AyOAMpYyIOT, TO ISl MPOSKTUPOBAHUS MOCAIKUA W3TOTABIIN-
BAaIOT 1IA0JIOH JIeTalu MOJKIAAKU, KOTOPBIM pa3pe3aroT U pa3BOIAT HA y4acTKax JH-
HUW TPYAH, TaJlMA U ypOBHS OOKOBOTO KapMaHa. Benmnuuny pasBeneHus: mabioHa
JUIS TIPOEKTUPOBAHUS TOCAJKU YCTAaHABIMBAIOT C YYETOM HOPMbI MOCAAKU NPH
NPUTAYMBAHNH TOAKJIAJAKH K BHyTpeHHemy cpe3y moadopra (1 % or miuHbI
3TOro0 cpe3a).

C yueTom npeccoBaHus U CHIIBHOTO MPOIMApUBAaHUSI 3TOTO y4yacTKa Mepejia Be-
JUYUHY TIOCAJKU MOXHO YBEIU4UBaTh 10 1,5 % OT AJIMHBI BHYTPEHHETO cpe3a Mo/I-
oopra.

B cnydae nyOnupoBaHus moadopTa pa3BefeHHE 11a0J0HA HE BBIMOIHSIOT, a
pacnpenesnsoT GakTUUeCKylo MOCaAKy, MOTYYUBIIYIOCS Mocie AyonupoBanus (yca-
KH) moadopTa.

Jlnia pacnpenenenus mocaaKy Mo cpe3y MPUTAuYNBaHUs MOAKIAIKUA K TOI00PTY
BBIJICJISIFOT YEThIpe y4acTKa. IlepByro HajCceuKy CTaBsT 10 BHYTPEHHEMY Cpe3y MOJ-
6opta Ha pacctosanuu 5,0-6,0 cM OT ypOBHS TJTyOUMHBI TPOMMBI, HA 3TOM K€ YPOBHE
CTaBUTCS HaJiCceuka Ha moAkiaake. HikHIO0 Hajaceuky Ha 1moadopTe CTaBsT Ha pac-
crossuun 10,0-12,0 cM BBepX OT JIMHMU HH3a M Ha TAKOM K€ YpPOBHE CTaBUTCS
HajJiceuyka [0 cpe3y MOAKIAJKU. BepxHIol HajcedKy Ha MoJ00pTEe CTaBSIT BHU3 OT
JMHUYU packena Ha pacctosiHuM 4,0—4,5 cM. COOTBETCTBYIOIIAS €11 HajJiceuKa Ha TO/I-
KJIaJKe Mepeaa CTaBUTCSA Ha PACCTOSIHUMM OT IUIEYEBOTO 1IBA, PABHOM CYMME JIJTUHBI
rOpJIOBUHBI MIEpea U JUIMHBI BEpXHEro yyacTtka noabdopta. I[lpu aTom Ha BTOpoM OT
IJIEYEBOrO I1IBa y4acTKe MOJAKIAJIKU Iepeia o0pa3yeTcsi eCTeCTBEHHAs 10cajiKa, paB-
Has 0,3 cMm, moJiydMBIIasiCS M3-3a OCOOEHHOCTEH MOCTPOEHUs ‘JIeTanu mnoadopTa.
CxeMa MOCTpOeHMS YepTeKel Jiekan JeTalied mepena U O0uka MY>KCKOTO IMUJIKaKa
MpeJCcTaBlIeHa Ha pUCyHKe 3.4.

[Ipy mocTpoeHMH MNOJKIAAKKA pyKaBa MPEayCMaTPUBAIOT JIOMOTHUTEIbHBIE
NPUITYCKA B HIDKHEH yacTu okata — 2,0-2,5 cM, KOTOpbI€ YYUTHIBAIOT OrubaHue
CKpEIUJICHHBIX MEXTy COOOM MPUITYCKOB IIBA BTAYMBAHUS PyKaBa MOJKIAJIKU W MIBA
BTAUMBaHMs pyKaBa U3 OCHOBHOM TKaHU (puc. 3.5). UToObl mpeaynpenuTs AeQUIHT
MOCAJKU MO OKaTy pyKaBa B JETAISAX MOJKIAJKH, UCHOJIB3YIOT paCIIMPEHUE pyKaBa
BBEPXY.

[Ipu mocTpoeHnH MOAKIAAKU pyKaBa JIOKTEBbIE U TIEPEIHUE CPe3bl BEpXHEH U
HUKHEHN yacTel MOJKIAJKU pyKaBa YpaBHUBAIOT, UCKJIIOYAsl MOCAJKY MPU UX CTayu-
BaHUMU.
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Pucynok 3.4 — Cxema mocTpoeHus YyepTexeil iekan neraneii nepena u 0ouka
MY>KCKOTO IUKAKa U3 MOAKIA0YHON TKaH!
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[[upuna nekan MOJAKIAIKK MO JUHUM HU3a pyKaBa paBHA IIMPHUHE JIEKaad U3
OCHOBHOM TKaHU IUIIOC BETMYMHA FapaHTUMHOTrO npuiycka. CxemMa mocTpoeHus yep-
TeXeHl Jiekan Jerajeil pykaBa U3 MOJKIAJOYHON TKAHW MPEICTaBIIEHa HA PHUCYHKE
3.5.

Pucynok 3.5 — CxeMa nocTpoeHus yepTexen JeKal JeTanei pykaBa
13 MOAKJIAJIOYHON TKaHU
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OmnpenenstoT (HaKTUYECKYIO MOCAIKY MO OKaTy pyKaBa M COMOCTAaBIISIOT €€ C
BO3MOKHOM MOCAAKOW JJIsI MOAKIAA0YHOM TKaHu. [locanka no okary nmoJaKIaaKku py-
KaBa MoKeT ObITh MeHblle Ha 30—50 % nmocajku okata pykaBa U3 OCHOBHOM TKaHHU.

Heo0xoaruMo KOHTPOIUPOBATH TAKKE JJIMHY MPOMMBI OAKIaAKH. OHA MOXKET
OBITH IJTMHHEE OCHOBHOM MPOWMBI B Ukake Ha 0,5 ¢M WM paBHA €.

[Ipn mocTpoeHun yepTexen JeKal MOAKIANAKYA BEIMYHMHBI MEPEMENIEHUS OT-
KJIAJIBIBAIOT O BEPTUKAIM M TOPU30HTAJIM OTHOCUTEJIBHO KOHCTPYKTHBHBIX TOYEK
JIEKaJl U3 OCHOBHOM TKaHW. lIpy 3TOM monoXeHrne BEPTUKAIM Ha JETAISAX COBIAAAET
C HaNpaBJIECHUEM HUTU OCHOBBI Ha HUX. [Ipy MOCTpOEHUU KOHTYPOB MPOUMBI AJIsl Je-
TaJIel U3 MOAKIJIAJOYHOW TKaHW OTKJIAAbIBAIOT BEJIWYMHBI MEPEMENIEHUNA KOHCTPYK-
THUBHBIX TOYEK B COOTBETCTBUHU CO CXEMOU, a 3aTEM C MMOMOIIBIO JIEKAT U3 OCHOBHOMN
TKaHU 0YEPUYHUBAIOT COOTBETCTBYIOILNE CPE3BI.

Jlexama BRIpE3arOT MO BHENTHUM KOHTYPHBIM JIMHUSIM, OCTABJISIS 3amachl Oyma-
I'¥l 10 BEPXHUM y4acTKaM OOKOBBIX U JIOKTEBBIX CPE30B.

JIns mpaBWIIBHOTO COEAMHEHUS NETAIECH MOJAKIAAKU MO0 KOHTYpaM JieKad Mpo-
CTaBJIAIOT HAJICEUKH M OJJHOBPEMEHHO MPOBEPAIOT COMPSKEHUE CPE30B AETaNEH MOM-
kinanku. llonoxkeHue ‘HaAcedyek MO MPOMME Mepena W CHOUHKH, a TaKKe BEpPXHEHN
HAJICEYKH 0 OKaTy pyKaBa M3 MOJKIAJOYHON TKAHU MEPEHOCIT C AHAIOTUYHBIX Je-
TaJield U3 OCHOBHOM TKaHW. JlaJibHENIas paCCTAHOBKA HAJICEUEK MO OKATy MOJAKIAJAKU
pyKaBa TPOM3BOJUTCS C YYETOM IepepacrpeiesieHusl BEeTUYMHbl TOCaJIKH (ee
YMEHBLIEHUS).

3.3 Odopmienue yepTe:keil JeKaJ aeTajneil NoAKIAIKH

Ueprexu nekan Aetaield MoAKIaaKd ohOPMIISIOT TaK e, KaK U YePTeKH Jie-
KaJl ieTajiel 13 OCHOBHOM TKaHH.

HamnpapneHnue HUTH OCHOBBI B JIETAJIAX MOJKIANKK (Ha CIIMHKE, Iiepese, Oouke,
BEepXHEW M HIDKHEHM 4acTsAX pyKaBa) COBIAJACT C MX HAIIPABJICHUEM B JETalIsIX U3 OC-
HoBHOUM TkaHu. B coorBerctBuUu ¢ CTb 1794-2007 «M3aenus mBeiiHble. JleTanu
OJCKIbl BEPXHEH MaJbTOBO-KOCTIOMHOIO acCOPTHUMEHTA. JlomyckaeMble OTKJIOHE-
HUS» BEJIMYHMHA JOITYCKAeMOTr0 OTKJIOHEHUS OT HAIlPaBJICHUS] HUTW OCHOBHI B JIETAJIAX
nepesa, COMHKY U 00YKa U3 MOJKIIAI0YHON TKaHU cocTaBisieT 3 %, a B IeTalsAX py-
kaBa — 5 %. HanpaBneHue HUTEH OCHOBBI B MEJKHUX JAeTaISIX (MOJKIAKa KiaraHa,
MOJKJIaJKa MPOPE3HOTO M HAKJIAJHOTO KapMmaHa) MEPHEeHANKYJSIPHO HalpaBJICHUIO
HHUTEN OCHOBBI KAPMAHA U3 OCHOBHOW TKaHM.

34 Odopmienune oTyera no Jad0paTopHoi padore

B otyete HEOOX0AMMO MPECTaBUTH CIIEHU(UKALIMIO JIEKATl U JeTallell Kpos U3
MOAKJIAI0YHOTO MaTepuana B TabmuuyHou (opme (tadn. 2.3, mabopatopHas pabota
2). K otuery npunaraioT oopMIIEHHBIE YEPTEKHU JIeKal AeTaleil MOAKIAIKA MYyX-
CKOT0 nuaKaka. JIMHuKM KOHTYpOB JIeKaJl IeTalled U3 OCHOBHOM TKaHU COXPAHSIOT.
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JIABOPATOPHA PABOTA 4

IMOCTPOEHUE YEPTEXEM JIEKAJI JETAJIEA TPOKJIAJIOK
MYKCKHX IAIKAKOB

Heasb padoTbl: U3yYUTh MPUHIUIIBI TOCTPOSHUSI YEPTEKEN JieKal MPOU3BO/I-
HBIX JieTaJIel U3 MPOKIAA0YHON TKAHU JJIS MYKCKOT'O MUJKaKa.

Conaep:xanue padoThI

1. O3HakoMJIeHHE C HA3HAYCHHUEM JIeTaJIel TPOKIAJ0K B OJICK/E U MPUHIIUIIA-
MU pa3pabOTKH UX YepPTEKEH.

2. IMoctpoenuie uepTexel JieKall IeTaaei MpoKIIaJI0K nepeaa My>KCKOTo MUJIKaKa.

3. IlocTpoeHue uepTexen Jekal aeraaeid 00pTOBOM MPOKIIAIKH.

4. ITocTpoeHue YepTekKe JIeKaa NPOKIaJI0K B AETAIAX MYKCKOTO IMHUIKAKA.

5. OdopmieHue yepTexei JeKan AeTaneil mpoKiIaaoK.

6. OdopmieHue oT4eTa MO JTAbOpaTOPHOH padoTe.

Bonpocsl /151 MOATOTOBKHU K padoTe

1. JIy1s1 4ero UCnoab3yr0TCs IE€Taau NPOKIAA0K B OEKIE?

2. B dem 3akioyaroTcsi 00mMe NPUHIUIBI TOCTPOCHHS JIeKal JeTanei Kiee-
BBIX MPOKJIAJ0K?

3. KakoBbI UCXOHBIE TaHHBIE W ATalbl pa3paOOTKU YEPTEKEH JieKan neraneit
MIPOKIAI0K?

4. B ueM 3aki0uaroTCsa 0COOEHHOCTH OCTPOSHUS YEPTEKEN JIeKal pa3TUIHbBIX
neTaned mpoKiIagok?

5. Kakue MapKupOBOYHBIE JAHHBIE HAHOCAT HA JIEKaJa ITPOKJIAJOYHBIX AETAJE?

MeTtoanyeckue yKazaHus

4.1 O3HakoMmJleHHE ¢ Ha3HaAa4YeHHEM TMPOKJIAJAOK ~ B  OJexae Hu
NPUHOUNAMHA Pa3padoOTKH UX YepTexei

[Tpoknaaku B A€TANSAX ONEKABI CIYXKaT U CO3/AaHUSA U COXpPaHEHUs CTaOWIb-
HOU Qopmbl u3nenuss. OHU MPEAOXPaHAIOT CpPe3bl JeTajeil OT pacTsKeHus, odecre-
YUBAIOT HEOOXOAMMYIO KECTKOCTh U (DOPMOYCTOMUYMBOCTH MEJIKHUM JETalsIM W OT-
JENbHBIM YYaCTKaM U3JI€TUS U YBEJIIMYUBAIOT UX MPOYHOCTb.

B Hacrosimiee BpeMs 1 3TUX LEJIEl B OJEK/E MIMPOKO MPUMEHSIOT TEPMO-
KJIEEBBIE MPOKJIAJ0UYHbIE MAaTEPUAJIbl. DTH MaTepUaibl MPEACTABISAIOT COOON pa3iny-
Hbl€ TEKCTUJIbHBIE OCHOBBI (TKAHH, HETKAHbIE W TPUKOTAXKHBIC MOJIOTHA), HA OJHY
CTOPOHY KOTOPBIX HAHECEHO TEPMOIIACTUYHOE KJIEEBOE MOKPBITHE (TOYEUHOE Hepe-
T'YJSIPHOE, TOUEUHOE PETYISIPHOE, CIIOHOE). [l n30eKaHnus MUTpaLliy Kilesl 4yepes
CTPYKTYpY TKaHH OJHY CTOPOHY 3THUX MAaTE€pPUAJIOB CJIETKA I10JIBOPCOBBIBAIOT.
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Ha kauecTBO KJI€EBBIX COEAMHEHUN BIUAKOT CBOWCTBA MPOKIIAJIOYHBIX MATEPHU-
aJIOB U MPUMEHAEMbIX KjieeB. BbIOOp KII€eBbIX MaTepuajoB 3aBUCHUT OT CBOMCTB OC-
HOBHBIX MaTepHayioB, OT (PU3MKO-MEXAHWYECKUX CBONCTB TEPMOKIJIEEBBIX MaTepHa-
JIOB, OT BHJIa MPUMEHSAEMOIr0 OOOPYIOBaHHUS Uil CKJICMBAHMS MaKeTa, OT YCJIOBH
AKCIUTyaTalluy U croco0oB yxoaa 3a uzgenueM. K kaxaoMmy n1yoaupyeMoMy y4acTKy
JeTanei NpoKjIa0yHble MaTepuaibl MOAOUPAIOTCS OTAEIBHO.

[Ipy M3roTOBIEHUU MYKCKOTO MUIKaKa MCHOJb3yeTCs KaK (PPOHTAILHOE, TaK
U 30HaNIBbHOE AyOnupoBanue. JlyOnMpoOBaHUIO MOABEPTAIOT JE€TATN U3CIUSI, OTICIh-
HBI€ YYaCTKH JeTanel U cpe3bl Jnetaneld. Jleramn mpokIazok MOTYT OBITh pa3HbBIX
($hOpM | pa3MepoB, KOIMYECTBO UX B U3ICITHHU TAKKE MOXKET OBITh PAa3IMYHBIM.

Br100p KOHCTPYKIMY MPOKIAIOK M UX KOJUYECTBO 3aBUCUT OT CHUTYdTA U3JIE-
TUs, MPUMEHSIEMbIX MAaTepHaioB (OCHOBHBIX M MPOKIAJA0UYHBIX), OT HA3HAYEHHUS TIPO-
KJIQJIOYHBIX JIETaIeH B U3EINH, MPUMEHIEMOT0 000PYyI0BaHUS H JIP.

st pUKCUpoBaHMs OTIETBHBIX CPE30B MCHOJIB3YIOT KPOMKH, MOJOCKH Mate-
puaina, BHIKDOCHHBIEC IT0 KOCOM, WJIM MPOKIIAIOUHbIE JIeTalld, BRIKPOCHHBIE MO (hopme
COOTBETCTBYIOIIUX Cpe30B mmpuHoit 2,0-3,0 cm.

KpoMku B cpe3bl fleTaneil n3roTaBIMBalOTCS U3 TKAHBIX M HETKAHBIX MPOKJIA-
JOYHBIX MarepuanoB. KpoMku ObIBatOT Ki€eBbIMU M HekiieeBbIMU. OHU mpenoxpa-
HSIIOT Cpe3bl OT pacTsukeHus . [locne npukienBanus (MPUIIMBAHUSA) KPOMKHA HEOOXO-
JUMO KOHTPOJUPOBATh JJIMHY CPE3a, KOTOpasl JAOJKHA COOTBETCTBOBATH 3aJaHHOM
JUTUHE.

UepTexu JeKall neTajeil KICeBhIX MPOKIAT0K MYKCKOTO MUJKaKa pa3padaThi-
BAaIOT HAa OCHOBE JICKAJI-OPUTMHAJIOB OCHOBHBIX M MPOU3BOJHBIX AeTaneil. [Ipu mo-
CTPOSHHUH JIeKaJI JIeTajell KIIeeBbIX MPOKIAI0K HEOOXOIMMO, YTOOBI MX CPE3bl HE BhI-
XOJIMJIN 32 CPE3bl JIEKaJ, MOATOMY UX MPOEKTUPYIOT OTCTOSIIIIMMH OT cpe3oB Ha 0,3—
0,5 cM. OT0 HEOOXOAMMO IJII YMEHBIIICHHSI TOJIIMWHBI IITBOB, a TAKXKE JIJIST TOTO, Y4TO-
Obl M30ekaTh MPWIMIIAHUS JAETalu K MOAYLIKe npecca wian ytiora. OgHako OHH
JIOJKHBI BXOJUTH B IIBBI COCAUHEHUS JeTane He MmeHee yeM Ha 0,1-0,2 cM min 3a-
KPEIUIATHCS MPOKJIAAbIBAHUEM OTIEIOUYHBIX CTPOUEK.

B myxckoMm mupkake A NpujiaHus OpoayOJupOBaHHBIM JETANsIM Mepena
MOBBIIIEHHON (POPMOYCTOMUHUBOCTU pa3padaThIBAIOT U COSAMHSIIOT C MEepeaoM Oop-
TOBYIO MPOKJIA/IKY.

BbopToBas npoxiaaka BHIMOIHSAET B U3AEIUM (DYHKIMIO KapKaca U JIOJKHA 00-
JaJaTh BBICOKMMH YNPYTMMHU CBOMCTBAMH, MO3TOMY €€ MPOECKTUPYIOT MHOTOCIOM-
Hoil. KauecTBO GOpTOBOI MPOKIAIKU, €€ SIACTUIHOCTh U CIMOCOOHOCTH ‘COXPAHSITH
HY>KHYIO ()OpMY 3aBUCHUT OT MPUMEHSEMbIX MaTepuaioB. OCHOBHOU CiION OOPTOBOIA
MPOKJIAJIKK B MY>KCKUX TMHUJKAKaX BIKPAUBAIOT U3 CHEIUATHLHON BOJOCAHOM TKAHM,
KOTOpasi UMEET YTOK U3 HATYPaIbHOTO UM CUHTETUYECKOIO BOJIOCA.

dopma GOPTOBOI MPOKIAAKA MOXKET OBITH MOy4eHa METOAaMH (POPMOBAHUS WU
KOHCTPYKTUBHBIM myTeM. KpoMme mnpumeHenust GppoHTaIbHOTO TyOIUpOBaHMs JeTaleit
nepenia KOHCTPYKIIMSE OOPTOBOI MPOKIIAJAKA MOXKET COCTOSITh U3 CIIEIYIOIIUX CIIOEB:

— OCHOBHOM CJI0i OOPTOBOM MPOKIAIKH;

— BTOpOI1 cJ10i1 OOPTOBOM MPOKIAAKH (HArpyIHas MPOKIAIKA);

— IUiedeBas HaKJIaJKa.

37



Ha neransix OOpTOBBIX MPOKIAAOK AENAIOT pa3pe3bl A CO3AaHUS 0ObEMHON
(bopMBbl AeTansaM nepena.

JleTanu mpoKIJIaIOK COEIUHSIIOT MEXLy COOOM, pacroaras MjiedyeByr0 HaKIa-
Ky MEXIy ciosaMu mpokianku. I[locne coenuHeHusi cioeB OOPTOBOM MPOKIAKU
MEXAy cCOOOM ee COEQUHSIOT C MPOyOJMPOBAHHBIMM JIETAJISIMU TIepena Mo JIMHUU
IPOWMBI M C MPOKJIAJKOMN MO TUHUU Niepernda jaiKaHa.

4.2 TlocTpoeHue YepTexel JeKaJa JAeTaleil MPOKJIAJAOK Mepexa MYKCKOro
NHKaKa

Jlia mocTpoeHMsl uepTeka AeTaad KJIeeBOW MPOKIAIAKU g (PPOHTAIBHOTO
nyOIMpOBaHMS JETaU Mepea MyKCKOTo mukaka (1) ooBomar ymekaio mepena, Ha
KOTOPOM HAHOCAT JIMHUIO Tiepernda JlarkaHa, MoJI0KeHNEe BEPXHEH MEeTIH, TATHEBYIO
BBITAQUKy OT JIMHMM pa3pe3a O00koBoro kapmana. Cpes3bl OCHOBHOTO CJIOSl KJIEEBOU
MPOKJIAJIKK OTCTOST OT CPE30B JialikaHa u 6opta Ha 0,3 cM, 1o HU3Y Tniepeaa, OT cpe-
30B packemna M ycTyma JlallkaHa M IJIeYeBOro cpes3a KiieeBas MPOKJIaJKa OTCTOUT Ha
1,2 cm, ot cpesa npoiimMbl Ha 0,5 cM, OT cpe3a mpuTadyuBaHus Oouka Ha 1,8 cM, OT Ju-
HUU pa3pesa KapMaHa npoksaka orcTouT Ha 0,5 cM, a 1711 yMEHbIIEHUS TONIIUHbI B
obyiacTu KapMaHa ee BbicekaroT Ha 0,8 cM 3a Hauaso kapmaHna (puc. 4.1).

st puxcanuu cpe3oB ycTylla M packerna Jaikasa (2), miedeBoro cpesa mnepe-
na (3), mpoiimel B HWKHEH yacTu (4), cpe3a 6opTa B HIDKHEH "act (5), cpe3a mputa-
YUBaHUA 0O0YKa HUXKE JIMHUHM KapMmaHa (6) WCHOJB3YIOTCS MOJIOCKH KJIEEBOTO MaTe-
puana mmpunoit 2,0-3,0 cM, kotopble oTCTOAT OT cpe3oB Ha 0,3-0,5 cm (puc. 4.1).
[Ipoxnanka mo muaMK neperunda namnkana (7) CTpOUTCs MUPUHON 2,5 ¢M BIOJb JIH-
HUU nieperuoa.

WNuornma misi yMEHBINIEHUS KECTKOCTH B 00JIaCTH JIallKaHa HCIOIB3YIOT TPO-
KJIAJKy U3 IpYyrou kiieeBod TKaHu. Torna mpu mMOCTPOEHUU MPOKIAAKU B JIALKaH OC-
HOBHAsl JIeTajb KJIEEBOU MPOKIIAJIKK HE JOXOAUT J0 JIMHUU neperuda jankana Ha 1,5
CM U 3aKaHuMBaeTcs yctynoM Ha 4,0 cM Bblilie BepxHel nernu. [Ipoknanka B nankan
CTpOUTCS € 3ax0/10M Ha 3,0 cM 3a JTUHUIO Mepernda JalKaHa U BbIlIe BEpXHEH NneTiu
Ha 2,0 cMm.

4.3 IlocTpoenne yepTe:xel JeKaJ aeTajeid 00pToBOil MPOKIAAKHU

UepTex yiekana JeTaid OCHOBHOTO CJIOSi OOPTOBOM MPOKIaAKH (8) Takke pas-
pabaThIBAIOT HA OCHOBE YEpTEkKa JIeKaja mepesa.

BriTauky B OCHOBHOM clioe OOPTOBOM MPOKJIAAKU CTPOST B COOTBETCTBUMU C
BBITAYKOM Ha JIEKaJe mepesia, Ho cMentaroT ee Ha 1,0 cM B cTopoHy 6opTa BO n3bexa-
HUE W3NUIIHEH TommuHbl mBoB. [lepeanuit cpe3 GOpTOBOM MPOKIAIKUA CTPOAT Ta-
pajieNbHO JIMHUM Neperuoa JialkaHa Ha pacctosHuu 1,2 cMm ot Hee. [[nuHa npokiia-
KU ONPENENseTCS PACCTOSIHUEM A OT HUYKHETO yIila IPOUMBI:

— TIpU KOpOTKOM Jankane A = 6,0 cMm;

— TIpY JJUHHOM Jyankane A = 12,0 cwm.
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Pucynok 4.1 — Cxema nocTpoeHus 4epTeKeil Jiekan aeTanei mpokaaaok
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B OGoproBoil wactu mepena IIMHA MPOKIAAKH OIMPEAETSETCS PACCTOSHHUEM,
PaBHBIM 2,5 CM OT YpOBHsI BEpXHEH neTiu, u ohopMIIsieTcsl YoM B CTOPOHY Mepe/-
Hero cpesa (puc. 4.2).

B konme miedeBoro cpesa OCHOBHOM CJIOM OOPTOBOM MPOKIAIKH CMEIIAOT
BBEPX U B CTOPOHY Ha 1,0 cM, B HUKHEW 4aCTH NMPOMMBI U BBEPXY Cpe3a NpUTaYHBa-
Hus O0ouka Ha 1,5 cm. JIuHus HU3a npokJaaku odopmisieTcs IaBHoM nuHuen. OTBe-
JIEHHE CPE30B CBA3aHO C TEXHOJIOTMEH 00paOOTKH M pa3HOM yCaJaKON TKaHEH.

Jlexanmo BTOpOrO CnOsi OOpPTOBOM MpoKiIaaAku (9) — HarpyaHOW MPOKIIAIKH,
MpeaHa3HAYCHHOW JUTsl YBEIMYCHUS YCTOMYMBOCTH (DOPMBI B 00JIACTH TPYIHU, CTPOST
B COOTBETCTBHH C JIEKaJIOM OCHOBHOTO CJ10s1 00pTOBOM mpokiaaku. [1o auaun npoit-
MBI CPE3 COBNAAAET CO CPE30M OCHOBHOW J€Tanu MpOKJIaAkH. OT JUHUU IJIEYEBOrO
cpe3a mpoknazaka orctouT Ha 1,0 cM, OT mepeaHero cpesa mpokiaaka orctout Ha 1,0
CM, TI0 JINHUY HHU3a y NPoiMbI Ha 2,5 cM U Ha 3,0 cM y mepeaHero cpesa.

Jlexano mieueBor Haknagku (10) Takke CTpOSIT B COOTBETCTBHM C JIEKAJIOM
OCHOBHOTO CJOs ITPOKIanku. [1o MuHUM MpoiiMbl cpe3 JeTanu OTCTOUT Ha 2,5 ¢M, 10
IIJIEYEBOMY U IIepeiHemMy cpe3am — Ha 2,0 cM.

Ha neransx 60pToBoOM MPOKIIaJKK HAHOCST MECTa pa3pe30B OT IIEUEBOIO Cpe-
3a U cpe3a MPOMMBbI CO CMELIEHUEM UX Ha ciosx Ha 1,0 cm.
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Pucynok 4.2 — Cxema nocTpoeHus cI0eB OOPTOBOM MPOKIAAKH
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4.4 TlocTpoeHue 4YepTexed JeKaJ MNPOKIAAOK B HAETAIAX MYKCKOI0o
MH/KAKA

[Ipoknangka B mpoiiMy oTpe3Horo 6ouka nepena (11) oTcTouT oT G0KOBBIX cpe-
30B U cpesa npoiimbl Ha 0,5 cMm. [llupuna neranu Ha ypoBHE TiyOMHBI IPOMBI 6,0
cM. Huwxnuit cpe3 ohopMIISIOT IJIaBHOM JIMHHUEH.

[Ipoxnanky B HU3 Oouka nepena (12) npoexktupyroT Ha paccrosiuuu 0,5 cm ot
OOKOBBIX M HIDKHETO CPE30B JIETAIH C 3aXO0JI0M 3a JIMHUIO moaruda Huza Ha 1,0 cMm.
[Ipoxnanka B cpe3 mpuraunBanus 60uka k nepeny (13) mpoextupyercs mupuHoit 3,0
CM, OTCTOMUT OT cpe3a Ha 0,5 cM, HaUMHAeTCs Ha 2,5 CM BBIIIE HAJCEUKH JJISI MECTa
KapMaHa ¥ 3aX0JUT Ha Npokiaaky Huza Ha 0,3—0,6 cMm (Ha ypoBHE OOKOBOTO KapMaHa
MOKET OBITh 10JIeBUK). CXeMBbI TIOCTPOCHHUS JIEKaJ MPOKJIAJA0K B IeTalii OOYKa Iepe-
J1a ¥ CIIMHKY [UJIKaKa NpeICTaBIeHbl Ha pUCcyHKeE 4.3.
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Pucynoxk 4.3 — Cxema noctpoeHus JieKas MPOKIaIoK B JIeTaau Oouka nepena
U CITUHKH
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KieeByto mpokiiagky B TOPJIOBUHY U IIJICYEBOM CPe3 CIUHKHU CTPOSAT 00BEI-
HeHHoH (14). Cpe3bl MPOKIaIKh OTCTOSIT OT cpe3oB aeranu Ha 0,5 cm. [lupuna npo-
KJIAJIKU TIO CPEIHEMY CPe3y CIMHKHU U y IpoiiMbl no 2,5 cM. [llupuna npoknagku B
npoiimy 2,8 cMm (15). TIpoknagku mIpoeKTUPYIOT ¢ 3aX0/10M JIpyT Ha aApyra Ha 0,3-0,6
cM. [To 6okoBOMY cpe3y AfiMHa MPOKIAJAKU B MPONMY MOXKET OBbITh pa3HOW BEJIMYUHBI
WIH yBS3aHA C IIMPUHOMN NMPOKIIAJIKK OTPE3HOTO OOUKA.

[Tpoxnaaku mo MMHUK HKU3a B TipaByto (16) u neByro (17) neranu CIMHKUA CTPO-
a1 no-pazHomy (puc. 4.3). Ilpoknaaky 0o JMHUU HU3a CIUHKHU MPOEKTUPYIOT C 3aXO0-
JoM 3a TuHUI0 Hu3a Ha 1,0 cM. Cpe3bl NpoKJIaioK OTCTOAT OT OOKOBBIX CPE30B CIIUHKU
1 OT cpe3a Hu3a Ha 0,5 cm.

[upuny npokiagku B numny (18) ycraHaBimMBaroT ¢ ydeToM e€e 3axoaa 3a
crub B cropony criuHku Ha 1,0—1,3 cM. OT BepXHEro u BHEUIHETO CPE30B ILIHUIIBI Je-
Tallb OPOKJIAAKU OTCTOMT Ha 0,5 cM, BHU3Y OHA HE HOXOAUT A0 cpe3a Huza Ha 0,5 cm.
JIns1 3aKkperyieHus LML TPOKJIaAKY BBEPXY MPOESKTUPYIOT BbicOTOM 3,0—4,0 cMm.

KrneeBas mpokiaaka B okat pykasa (19, 20) (s ycuneHusi okata) OTCTOUT OT
CpE30B OKaTa M JIOKTeBBIX CPE30B BEPXHEH U HUXKHEW vacTel pykaBa Ha 0,5 cm (puc.
4.4). HwxHuil cpe3 MpOKAaIKU B OKaT BepXHEW 4acTu pykKaBa o(OpMIISIOT IJIaBHOM
KkpuBoi nuHuen. llupuna mpoknaaku B obsactu BepiuHbl okara — 5,5 cm. Ilo jok-
TEBOMY CPE3Y €€ IIMPUHY YBA3BIBAIOT C NIMPUHON MPOKIAJKN HUKHEN 4acTu pyKaBa
—3,0-4,0 cM. [leTanu npokyiagok B OKaT pyKaBa HE JOXOJST Jia MEPEAHUX CPE30B Ha
2,0-2,5 cm.

Pucynok 4.4 — CxeMa nocTpoeHus JeKal NPOKJIaJ0K B I€TAIM pyKaBa
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JleTanu npokIagoK Mo JIMHUKM HU3a BEpXHEN M HUKHEN yacTeil pykasa (21, 22)
IPOEKTUPYIOT C 3aXO0A0M 3a JIMHHIO moAaruda Huza Ha 1,0 cm. OT cpe3a HM3a Mpo-
KJIaJKu pykaBa otctosT Ha 0,5 cm. [Ipokiagka HIKHEH 4acTy pykaBa OT MEepeaHUX U
JIOKTEBBIX cpe30B oTcTouT Ha 0,5 cm. [Ipoknaaxy B TUHUIO HU3a BEpXHEH 4acTu py-
KaBa MPOEKTUPYIOT IEIbHOKPOEHOH ¢ MPOKJIAAKON B IIIUILY (MOXKET ObITh U U3 IBYX
yacTeil). OT Kocoro cpes3a HUIMLbI TPOKJIaKa OTCTOUT Ha 1,2 cM.

0.3 [Ipoknanky B Moa0dOpPT MPOEKTUPYIOT
U3 OJHOW WJIM W3 JByX 4acTell (BepxXHEH H
HIKHE), ¢ 3aX0J0M Jpyr Ha apyra Ha 0,3—
0,6 cm (23). JliinHa NpOKJIaJKH BEpXHEN Ya-
CTH 1oAOOpTa HIKE HAJACEYKU JalkaHa Ha
4,0-6,0 cm. Cpe3 HM3a NPOKIATKH OTCTOUT
oT JuHuM HK3a Ha 6,0 cM. OT cpe3oB pac-
Kerna, JalKaHa, 0opTa U BHYTPEHHETO cpesa
npokJiagaka orctout Ha 0,3 cm (puc. 4.5).

Cpe3sbl KJIeeBOM MPOKIAJIKU B OTIET
BEPXHEr0 BOPOTHUKA OTCTOAT OT cpe3a OT-
neta Ha 0,3 cM, OT Cpe30B yCTyIa U packena
—Ha 0,5 cM, OT cpe3a mpuTaurBaHUs CTONKU

0306 | —Ha 0,9 cMm (24). [Ipoknaaky IpOEKTUPYIOT

U3 JIBYX YacTeH C 3aX0J0M JIpYyT Ha apyra Ha
0,3-0,6 cm.
0.3 KieeByto mpokianKy B KOHIIBI BOPOT-
HUKa (25) (ycuinuTellb KOHIIOB BEPXHErO BO-
potHuka) crpost amHor 10,0 cm. Ot cpe-
30B OTJIETA, pacKena U NPUTAYNBAHUS CTOM-
KU MPOKJIaZika OTCTOUT Ha 1,2 cM, OT cpesa
KOHI[a BOPOTHHKA — Ha 2,0 cM.

[Ipokiangka CTOWKH BEPXHETO BOPOT-

HUKa (26) MEeHBIIIE Pa3MEPOB JIeKajla CTOUKHU
Ha 0,3 cM 1O BCEM cpe3am.
S [Ipoknanka knanaHa OOKOBOTO Kap-
MaHa (27) OTCTOUT OT HUIKHETO U OOKOBBIX
cpe3oB Ha 0,3 cM, O BEpXHEMY Cpe3y — Ha
1,3 cm.

Pucynok 4.5 — Cxembl HOCTpOEHUS
KJIEEBOM MPOKIIAJIKH B JIEKAJIO
noabopTa

[Tpoknaaka B TUCTOYKY BEpXHETo kapMaHa (28) 3aX0AWT 3a JTUHUIO TIepernoda
netamu Ha 1,0 cM, OT cpe3oB siekana orctout Ha 0,3 cm. [Ipoknaaka o6Tauku OOKOBO-
ro kapmana (31) oTcTouT oT cpe30B AeTanu Bepxa Ha 0,5 cM.

CxeMbl TIOCTPOCHUST YePTEKEH MPOKIATOK B MIPOU3BOIHBIC JIETAIH MY>KCKOTO
MUJI’)KaKa IpeACTaBIEHbI Ha PUCYHKE 4.6.
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Pucynok 4.6 — Cxembl TOCTPOEHUS KJIEEBBIX MPOKJIAJOK B JIE€Kaia MPOU3BOIHBIX
JeTane My»CKOIo MUKaKa

4.5 OdopmiieHue yepTe:Kei JieKaJ aeTajeil NpPoKJIaa0K

[Ipn odopmiieHHH uepTekel JeKal AeTaleil KJIEeBBIX MPOKIAT0K Ha HUX
HAHOCST HaIlpaBJICHHE HUTEH OCHOBBI, KOTOPOE HE BCETrJa COBMAJAET C HAMPABJICHU-
€M HHMTEH OCHOBBI Ha JCTAIIX U3 OCHOBHOM TKaHHM. DTO CBS3aHO C CO3JaHHMEM M 3a-
KperuieHrneM (OpPMBbI IeTaJIel U3eusl.

Ha nyGnupytomeil kjieeBod MpoKIaJke Nepeaa HampaBiIeHHWE HUTU OCHOBBI
COBIIaJIaeT C HANpaBJICHUEM HUTHU OCHOBHI Ha Jiekaje nepeaa. Ha miedeBoil Hakmas-
K€, Ha IPOKJIaJKax B MPOWMY Iepena, B HU3 O0pTa, B pacKel JiallkaHa, B BEPXHIOKO
4acTh OOYKa, B TOPJIOBUHY U TUICUEBOM Cpe3 CIIMHKH, B OKAT HUKHEN 4acTH pyKaBa, B
BEPXHUI BOPOTHUK HUTHh OCHOBBI PACHOIararoT MmoJ| yriioM 45° K HUTSIM OCHOBBI Jie-
Tajeu.

B npokiasike B KOHIBI BEPXHETO BOPOTHHKA HUTh OCHOBBI PAacojlararoT Ma-
pajUIeTbHO Cpe3y pacKema, a B JUCTOUYKE — MapauieabHo cruly meranu. Ha ocrans-
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HBIX JIETAJISIX MPOKJIAJIOK HUTh OCHOBBI COBIAJIa€T C HAIIPABJICHUEM HUTEH OCHOBBI Ha
JeKanax qyoJupyeMbIX JIeTaJICH.

Ha nexanax HEKOTOPBIX JAeTaliel MPOKIAAOK MOTYT OBITh IPOCTaBJICHbI
HAJICEUKH JIJI1 UX OPUEHTAIIUU B MPOLIECCE COCTMHEHHUS C OCHOBHBIMHU JICTAJISIMHU.

Ha Bcex uepTtekax jekan KieeBbIX MPOKIaJ0K HAHOCAT CJICIYIOIINE HAIIKUCH:
HOMEp MOJIeIM, Ha3HAYCHUE JIeTalld, HAMMEHOBAaHHE JETaM, pa3MEepHbIC MPU3HAKH,
KOJMYECTBO AeTaneil. [ aeraneil mpoKIaJoK TakKe COCTaBJISAIOT MX crenuduka-
HHIO.

4.6 OdopmiieHue oTueTa

B otuere mo naboparopHoit pabote n0MKHA OBITH 000CHOBaHA HEOOXOIUMOCTD
NPUMEHEHHS MPOKJIAIOYHBIX JIETANICH MPH M3TOTOBJICHUM H3IIENNN, a TaKXkKe Mpe.-
CTaBJICHBI CXCMbI IIOCTPOCHHS YEPTEIKEH JIeKall JieTanell KIeeBbIX MPOKIAT0K MYXK-
CKOTO TIH/PKaKa ¢ yKa3aHWEM BEJIMYMH UCIIOJIb3YEMBbIX IPHUITYCKOB.

K oTdeTy mpumararoTcs 4epTexu JIeKall JeTalieid MPOKIIAJI0K, BBIIOIHEHHBIC H
o(hopMIIEHHBIE C Y4eTOM TIPEIbIBISIEMbIX TpeOoBanuii B M 1:1.

JIABOPATOPHAS PABOTA 5

IOCTPOEHME YEPTEKEM BCIOMOTI' ATEJBHBIX JIEKAJI
JUIAA MYKCKOT'O ITNKAKA

Heab padoTbl: OCBOUTH METOAUKY ITIOCTPOCHHS BCIIOMOI'ATENIbHBIX JIEKaJl pa3-
JIMYHBIX BUJOB.

Conep:xanue padoThbl

1. O3HaKOMJICHHE C TPUHIIUIIAMU TTOCTPOCHHUS BCTIOMOTATEIbHBIX JICKAJL.
2. [locTpoenune yepTexei BCIIOMOTaTENbHBIX JEKa.

3. OdopmiieHne yepTexelt BCHOMOTaTeIbHBIX JISKall.

4. OdopmieHue oT4eTa Mo J1abopaTopHOM padore.

Bomnpocs! 1J1s1 OAT0OTOBKHU K padoTte
1. KakoBO Ha3HauY€HWE W BHUJbI BCIIOMOTATENIbHBIX JIEKal MO XapaKTepy HaHe-
CEHU JIMHUU Ha AeTaindx?

2. KakoBbI UCXOHBIC TAHHBIE W TPHUHIIUIBI PAa3pad0TKH YepPTEkKEN BCIIOMOTA-
TEJIBHBIX JIEKaJ?
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MeToanuyeckue yKasaHus
5.1 O3HakoMJIeHHe ¢ TPUHIMIIAMH IIOCTPOEHHUSI BCIIOMOTIaTeJIbHBIX JeKaJl

BcenomorareJbHBIMHM Ha3bIBAaIOT JIEKaia, UCIOJIb3YEMBIE B MPOLIECCE MOIINBA
U3JIEeNNs 111 HAHECEHUSI BCIIOMOTaTEIbHbIX JJMHUM U KOHTYPOB CPE30B, a TAKKE IS
yTOYHEHUs1 (DOPMBI U pa3MEPOB JieTajeil, KOTOpbI€ JOJKHBI ObITh TOYHO COXPAHEHBI
B TOTOBOM HM3JIEJIUH.

BcnomorarenbHble Jiekana pa3padaThiBalOT Ha 0a3e JeKal-3TaIOHOB OCHOBHBIX
U MIPOM3BOHBIX AeTaneil. KonnuecTBo, BUI BCIIOMOTATENbHBIX JIEKAI U UX KOHPUTY-
parys 3aBUCST OT CJIEAYIOMUX (PaKTOPOB:

— “HCTIONBb3yEeMbIX METOJI0B 00padOTKH;

— MOPUMEHSIEMOT0 TEXHOJIOTHYECKOTO 000PYI0BAaHUS U TPUCTIOCOOJICHHUI;

—  CJOKHOCTH MOJIEIIH;

— BHUJA MaTepuaa u Jp.

[Tpu pa3zpaboTke BCOMOTaTENbHBIX JIEKAJI YIUTHIBAIOT CIEIYIOIIUE TPEOOBAHUS:

— CcOOJIFOIeHNE MAKCUMAILHOM TOYHOCTHA HAHECEHUS JIMHUM 3a CUET HANEKHON
OpPHUEHTAllMM BCIIOMOTaTENbHBIX JIEKAJ OTHOCUTENBHO JBYX-TPEX OTBETCTBEHHBIX
CPE30B JIETAJICH, JIEKAIIUX B PA3HBIX HAIIPABJICHUAX;

— 11e51ec000pa3HOCTh U YA0OCTBO MOJIb30BAHUS JIEKAJIOM, TO €CTb BO3MOXK-
HOCTb OOBEIUHEHHS B OJJHOM JIEKaJl€ JIByX BCIIOMOTATEIbHBIX, €CJIM OHU HCIOJB3Y-
I0TCSI HA OJJTHOM pabodeM MecTe;

— 3KOHOMHYHOCTh BCIIOMOTaTEIbHBIX JIEKAJ 34 CUET:

— 00beIMHEeHUs] B OJIHOM JIEKaJle -HECKOJIbKUX Pa3MEPOB M POCTOB, €CIH
MeXpa3MepHbIe (MEKPOCTOBbIE) U3MEHEHHUS] MOXXHO OTMETUTh Ha OIHOM
JeKae;
— o0ecrneyeHus: MUHUMaIbHO HEOOXOAMMOM TUIOMIAAN BCIIOMOIaTeIbHOTO
JeKana.

[Io Ha3Ha4YEHUIO BCIIOMOraTENbHBIE JIEKada MOAPA3AEIAIOTCS HAa HAMEIOBOY-
HBbIE JIEKaJIa U JIeKaja IJisl yTOYHEHUS CPE30B JAETaNICH.

Hamenoeounsie ecnomozamenvHbvle J1eKaia NPeIHA3HAUYEHb! JUUII HAaHECEHUS
JMHUN Ha JIeTasAX, IO KOTOPhIM HAaCTPauMBalOT WM MPUTAYMBAIOT APYTHE JETAIH,
crubaroT TKaHb, MOATUOAIOT HU3 M3JEIHs M pyKaBa, OOMETHIBAIOT METIH U MPULIH-
BAIOT MMYTOBUIbI U B OTAENBHBIX CIIy4asiX MPOKIaJAbIBAIOT OTAEIOYHbIE CTPOYKH.

K nexanam ona ymounenusa cpezoeé oemaneiit My CKOTO NHUIXKAKA OTHOCST
JeKana Juisi yTOYHEHUS! U MOAPE3KU Kpas OopTa mepena, HUKHET0 BOPOTHUKA, HH3a
U3JIEIINS.

[lo xapakTepy HaHECEHHMs JIMHUM Ha JETAISIX BCIOMOTATENbHbIE JIEKAja MOTYT
OBbITb KOHMYPHBIMU U npope3Hbimu. B KOHTYpHBIX JeKalaX pabO4YMMH SIBISIOTCS
BHEIIIHUE KOHTYpbI, @ B MPOPE3HbIX — BHyTpeHHUE. Paboune KOHTYpbl MPOPE3HBIX
nekan opopMIIIOT B BUE Mpope3ed unu nepdopanuu. Mecta HaMe4aeMbIX JTUHUN
KOMUPYIOT C OCHOBHOTO Jiekana. [Ipu 3ToM nonoxeHnue paboyero KOHTypa yTOUHSIOT
C YYETOM TOJIIIMHBI JIMHUW, HAHECEHHON MEJIOM HJIM KapaHJalloM, TaKuM o0pa3om,
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yTOOBI HaHECEHHAas C IIOMOIIBIO BCIIOMOIaTCJIBbHOI'O JICKAJIa JIMHHUA TOYHO COOTBCT-
CTBOBAJIA IMOJIOKCHUIO JIMHHUHW B KOHCTPYKINH U3ACIINA.

B HCKOTOPBIX ClIydasaXxX IJIsd IOCTPOCHUA BCIIOMOTaTCIbHOI'O JICKajla BO3HUKACT
HCO6XOI[I/IMOCTB HMCIT0JI30BaTh OCHOBHELIC JICKAJIAa JIBYX HCT&HCﬁ.

HaHpI/IMCp, JCKAJIO JJI1 HaAMCJIKU JIMHHUH BXOJa B OOKOBOM KapMaH CTPOAT Ha
OCHOBC JICKaJl rI€pclaa u 0oYKa ¢ MCKIIOUCHHEM IIPUITYCKOB Ha CTAYMBAHHUC HUX CPC-
30B, TaK KaK JIMHHA BXOJa KapMaHa pacCIlOJIOKCHA Ha OTUX JABYX ACTAJIAX.

5.2 TlocTpoeHue yepTeskeil BCIOMOraTeIbHBIX JEKAJ

BcnomorarenbHble Jiekaia Uil HaMEJIKM BBITAYEK IIPEICTABIICHBI HA PUCYHKE
5.1. IlonokeHne Hepa3pe3HbIX BBITAYEK OTMEYAIOT CIEAYIOIUMH JIMHUSAMH:

— JIMHHEW 11BA — MOJIOKEHNE OJJTHOM CTOPOHBI BBITAYKH, IO KOTOPOU €€ CTadu-
BAIOT;

— JIMHUEH Crrba BHITAYKH;
NONEepeYHOM JIMHNEH (POpe3bi0), OTPaHUUMBAIOIIEH JJIMHY BBITAuKH;
HAJICEYKOM, YKa3bIBAIOLIEH II0JIOKEHUE BTOPOM CTOPOHBI BBITAUKHU.

cTopoHa  CEPELMHQA

BEITAUKIA BbITAQUKK
W '
1 HOWaNO BX0AQ
CTORPOH 0 B BOKOBOR
BHTAOUKK HKOPMOH
CEPEAMHO BHTAUKMK CTOPOHO BbHITAUKK
a 0

PI/ICYHOK 5.1- qCpTC)KI/I BCIIOMOTI'aTCJIBHBIX JICKAI OJId HAMCJIIKHW BbITAYCK Ha
CIIMHKEC M IICPCAC MYKCKOI'O ITNAKaKa:
a — JICKAaJI0 JJIs1 HaMCJIKH IJICYE€BOM BBITA4YKH, 0 — nexano JJIs1 HaMCJIKH
HCpC,Z[HCﬁ BBITAYKH HA IIOJIOYKE
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PacTBOp BbITaUKM Ha BCIIOMOTATEJILHOM JieKaje yBeanuuBaroT Ha 0,1 cMm ¢ yue-
TOM TOJILIMHBI MEJIOBOM JINHUU. JIekano I0JKHO COOTBETCTBOBATh YACTH JIeKaja Jie-
TaJlu U3 OCHOBHOI'O Marepuaja U ObITh OPUEHTHUPOBAHO OTHOCUTENIBHO HECKOJIBKUX
CpPE€30B, PACIIOIOKEHHBIX BO B3aMMHO NEPIIEHANKYJISIPHBIX HAPABICHUSIX.

Jlexano i HaMeJIKW TOJOYKEHUS IJICYEBOW BBITAYKM HAa CHUHKE IHUIXKAKa
(puc. 5.1 a) 1OMXKHO OBITH OPUEHTUPOBAHO OTHOCUTEIILHO CPE3OB: CPEAHETO0, TOPJIO-
BUHBI CIIMHKH, TJIEYEBOTO U IIPOUMBI.

Jlexasno s HaMeJIKH Tepe/lHel BhITauku Ha mepene (puc. 5.1 6) 10mKHO OBITh
OpPUEHTHPOBAHO OTHOCUTEIHHO CPE30B OOKOBOTO, MPONMBI, MJICUEBOT0, TOPJIOBUHBI U
pope3u Bxoja OOKOBOTO KapMaHa.

Jlexana Ay HaMEJIKU MECT PACIONOKEHHs] KapMaHOB (puc. 5.2) MOTYyT OBITbH
KOHTYPHBIMU U TIPOPE3HbIMU. JIeKano i HAMEJIKM MECTa PacHoJIOKEHUSI BEPXHETO
KapMaHa C JIMCTOYKOH (pHcC. 5.2 a) OpUEHTUPOBAHO OTHOCUTENIBHO CPE30B MPOMMBI,
O0okoBoro kpas 6opra. Pa3mMepsl TUCTOUKU Ha JIEKaJIe YBEJIWYEHBI [0 BCEM CpPE3aM C
YUYETOM TOJILIUHBI JIMHUI HAMENKH. DTO JIEKAJIO MOXHO M3rOTaBJIMBATh HA IPYIITYy pas-

MEPOB € Y4eTOM YHU(DUKAITUH JJTMHBI BX0O/a B KapMaH (TabJ. 2.1, maboparopHas padbora
2).

Jlexano st HaMEJIKH Ha TepeAe MY>KCKOTO MHJKaka OOKOBOrO KapMaHa B
pPaMKy CTPOAT TOJIBKO JIJIsl OOJACTH PACIIOJIONKEHUSI KapMaHa, TaK KaK UCXOIHOU Ju-
HUEW B 3TOM Clly4ae SIBJIACTCS JIMHUS pa3pe3a KapMaHa Ha JeKalie JeTaju Iepena
(puc. 5.2 6). Ot nuHuM pa3pe3a KapMaHa BBEpX M BHU3 OTKIAAbIBAIOT MO 1,1 cM, 4TO
COOTBETCTBYET YJABOCHHOM IIMPUHE paMKu KapmaHa itoc 0,1 cM (ToniuHa MenoBoit
nuHuM). Ha ypoBHE nepeaHell BBITAUKU CTaBAT KOHTPOJIbHYIO HAJICEUKY.

Jlexana jJis HaMeJIKM JTUHUW 00TauYnBaAHMS IeTaIei

Hcnonp30BaHne JaHHBIX JIEKAJ MMO3BOJISAET JOCTUTHYTh BBICOKOM TOYHOCTH 00-
pabOTKM U CUMMETPUYHOCTH JIeTajeil My)cKoro numkaka. [lepen o6padoTkoii nera-
Jiell Ha HUX HaMEYaloT JIMHUU O0TauMBaHUs JIALIKAHOB, OOPTOB, YIJIOB BOPOTHHUKOB,
KJIAIIAHOB U IPYTUX JIETAJICH.

Jlexano jyist HAMENKK JIMHUI 00TaunBaHUs YIJIOB JIallKaHa U HU3a OopTa (puc.
5.3) U3roTaBIMBAIOT MO KOHTYPY YTOUHEHHOTO IMOCJE MPEeABAPUTEILHON TEXHOIOTU-
yeckoi oOpabOTKM JeTanu TNepena, UCKIIoUas Ha y4acTKax HAMEJKU AeTalled Mpu-
MyCK Ha IIMPHUHY IIBa OOTAYMBAHUS U YUUTHIBAS TOJIIIUHY JIUHUA HAMEIKH.

[TocTpoenue jiekasia /i1l HAMEJIKH JIMHUM TOATrM0a HU3a U3JIeAHs OCYIEeCTBRIIsA-
€TCsI PU COBMEILIEHUH JIEKaJ CIIMHKY , 00YKa U Iiepea Ha MIMPUHY CTAa4YHbIX [IBOB, a
Takke 0e3 ydera ycajaKH NeTajau Mo ImmpuHe usnenus (puc. 5.4). Jluaus HaMmelku
MIPOXOJMUT NapaJUIENbHO JIMHUM cpe3a Hu3a uzfenus. llluprHa BcriomorareiabHOro
JeKaja paBHA IIMPHUHE MPUITYCKa Ha MOATUO HU3a W3Jeaus 0e3 yueTa TONIIUHBL Me-
JIOBOU JINHUMU.

Jlexano s HAMEIKW MECT PAcHOJIOKEHMS METENIb U IMyTOBHI] CTPOSIT B COOT-
BETCTBUU C UX PACIIOJIOKEHHEM B MOJEIBHOM KOHCTpyKUMHU nepena. Iloctpoenue
BCIIOMOTATEJIbHOIO JIEKaJla JJI1 HaMEJIKU MECTa PacIlOIOKEHUsI NETEIb MPOU3BOIAT
no Jekainy nepena. [lo BHemrHeMy Kparo JeKajao JIOJKHO COOTBETCTBOBATH (popme
nankaHa u 0opTta B TOTOBOM BHje. JIekano Ajis HaMEJIKW NETeNb MO JJIMHE MOXKET
OBITh HE 10 HU3a W3JeNUs, a OKAHYMBATHCA HAa YpoBHE HWkHel netnu. [lo mmpune
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ATO JIEKAJIO OIpPEAETSETCs] pacCTOSHUEM OT Kpasi O0pTa 0 BHYTPEHHEIO cpesa, pac-
roJiararolierocst He MeHee yem Ha 2,0 cM OT KOHLA NeTyd. [ 0OMETOUHbIX NeTeNb
pa3pabaThIBaIOT JIEKAI0, TO3BOJISIONIEE ONPENETUTh MOJ0KEHUE TUHUN HaIlpaBIeHUS
METIM U €€ Hayajno. MecTo mpuIlKBa IyrOBUI HAMEYAKOT C MOMOIIbIO HAJCEUKH,
PacIoI0KEHHOM Ha YPOBHE JIMHUM ToJTy3aHoca (puc. 5.5).

-
13 —Hh
1 "l
Y]
PaA3pPes PA3PE3
02 2,2 —Hh
——”<— yNoP B Pa3pes

H

Pucynok 5.2 — Cxema nocTpoeHusi BCIIOMOTaTeIbHbIX JIEKal JJI1 HAMEIKH KapMaHOB
Ha JIeTaJIU Mepeaa MY>KCKOTro MHJIKaKa:
a — BEpXHEro KapMaHa ¢ JIUCTOYKOM; 6 — OOKOBOTO KapMaHa B paMKy
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Pucynok 5.3 — Cxema nocTpoeHus JIEKa JIsl HAMEJKHU JIMHUU O0TaurBaHUs YTJI0B
JankaHa u 6opta

{30 29

Pucynok 5.4 — CxeMa ocTpoeHus: BCIOMOTaTEJILHOTO JIeKaja JAJIsi HAMEJIKHA JIMHUM
nmoArn0a Hyu3a U3Iens

5.3 OdopmiieHue YepTe:Keil BCIOMOTaTeJIbHbBIX JEKAJ

OdopmieHne uepTekel BCIIOMOTATENbHBIX JIEKal TMPOU3BOAST aHATOTHY-
HO O0GOPMIICHUIO JIEKaJd OCHOBHBIX W TPOM3BOMHBIX jaeTtaneil. Ha HuUX ykas3pIBarOT
HAaWMEHOBaHME (BH]I) BCIIOMOTATEILHOTO JIEKana, HANMEHOBAHHWE W3CIHS, HOMEP
MOJICIIH, Pa3MEepHBIC MPU3HAKU U TIOPSIKOBBIA HOMED JIeKaa.

Ha paspaboranHple BCIIOMOTATENBHBIE JIEKalda COCTaBISIOT crienudu-
KallUIo.
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Pucynok 5.5 — CxeMa noctpoeHus Jiekana 11 HAMEJIKUA MECT
PaCIOJIOKEHUS MIETENb U MyTOBUIL

5.4 O¢gopmiienue oTyeTa o 1a00paTOpPHOIl padore

B otuere no nmaboparopHoii paboTe cieayeT 000CHOBaTh HEOOXOIUMOE KOJIH-
4eCTBO W BHUJBI BCIIOMOTATENbHBIX JeKal. COCTaBUTh CHelHM(HUKAINIO BCIIOMOTa-
TEJBHBIX JIEKaJ I MYKCKOTO THpKaka. K oT4eTy mpuiararorcst 4epTekd BCIIOMO-
raTeNIbHBIX JIeKaJI, 0OPMIICHHBIE C YIETOM BCEX TPEOOBaHMUIA.
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JIABOPATOPHAA PABOTA 6
W3YUEHUE METOJIOB I'PAJAIIMU JEKAJI JIETAJIEH OJEXK/IbI
Ieab padoThI: CpaBHUTEIbHAS XaPAKTEPUCTUKA METOJIOB IPaIaliui JIEKaJl.
Conepxxkanue padorbl

1. U3yueHne METOMOB rpaariu JIeKaJl.

2. 'pamanmst netanv KOHCTPYKITUU OFCKIIBI METOJOM TMOCTOSIHHBIX TMPHUpAIIle-
HUM.

3. Ppananus nerany KOHCTPYKIIMA METOJOM TPYIIITUPOBKH.

4. I'paganus aeTaay KOHCTPYKITUU JIyYEBBIM METOJIOM.

5. I'pamauust 3agaHHOTO 3JIEMEHTa MOJACIBHONW KOHCTPYKITUH TIPOITOPIIMOHAIb-
HO-PaCYETHBIM METOIOM.

6. OdopmieHue oT4eTa o abopaTopHoi padore.

MeToauyeckue yKasaHus
6.1 U3yyenune MeTOA0B TPAJALIMHU JICKAJI

[Tpu rpaganmu geKan UCIOIb3YIOTCS CIEAYIOIINE METO/IBI:

— METOJI MOCTOSTHHBIX MPUPAIICHUN;

— METO/JI TPYIIIUPOBKH;

— JIy4YE€BOW METOJ;

— MPONOPLUHUOHATBHO-PACYETHBIA METO/.

JIns mpoBeneHUsT CPaBHUTEIBHOM XapaKTEPUCTUKU U aHAIN3A PE3YyJIbTaTOB
rpajaliy pa3IMuHbIMU METOJIAMU BBITIOTHSATH J1a0OPATOPHYIO pabOTy PEKOMEHIYEeT-
C4 Ha IpUMEPE JICKAJIa OJITHOM OCHOBHOMW JI€TaId KOHCTPYKHUU OJICKAbI MO 3aJJaHUIO
NpenojgaBaTeis.

6.2 I'paganus Jekajia 3aJaHHON eTAJIM KOHCTPYKUIHMH OJE€KIbI METOI0M
NMOCTOSIHHBIX NPHUPAaLeH Uil

BpimonHuTh rpaganuio 3aJaHHOTO MPENoJaBaTeeM JieKana JeTalu KOHCTPYK-
UM METOJIOM IMOCTOSIHHBIX MPUPALICHUN B COOTBETCTBUU C TUIOBOM CXEMOW, HpPEa-
CTaBJICHHOW B IIPWJIOKEHHUU A.

6.3 I'paganus  Jekaja 3aJaHHOM JeTaJM KOHCTPYKUMHM METOIOM
rPpyNIUPOBKH

J_—[J'ISI rpagaogyy JICKaJI MCETOAOM IPYHIIMPOBKU HCIIOJIB3YIOTCA JICKAJIda OIHO-
HUMCHHBIX ,HeTaﬂeﬁ, p3.3pa60TaHHI>I€ Ha JIBa pa3Mcpa B OAHOM POCTC MJIM HA JABA POCTa
B OOIHOM pPa3Mepe. PCKOMGHI[yeTCH WCIIOJIB30BATh JIeKala 0a30BOTO U OOHOI'O M3
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KpaHuX (OOJBIIETO WM MEHBIIIETO) PAa3MEPOB WIIH POCTOB.

J171s1 BBITIOJIHEHUSI TPAJalli  OJTHOMMEHHBIE JeTall KOHCTPYKIIMU COBMEIIAIOT
10 UCXOAHBIM OCsIM. [1os0XkeHue NCXOIHBIX OCEeH Tpajjalliu ONPEEICHO IS KaXKI0M
JI€TaNd B TUIIOBBIX CXEeMaxX TpaJallid B COOTBETCTBHUU C BBIOPAHHOW METOIMKON
KOHCTPYHPOBAHUS.

KOHCTpYKTUBHBIE TOUKHA KOHTYpPOB €Tl COCIUHSIOT MPAMBbIMU JHUHUSIMH,
KOTOPBIC JCJSIT Ha KOJUYECTBO MPOMEKYTOUYHBIX pa3MepoB. TOUKHU JelIeHUs COeIU-
HSIOT 117151 0(OPMIICHUSI KOHTYPOB JIETae MPOMEKYTOUHBIX Pa3MEPOB.

[To pesynpTaTam Trpajgaiu METOJOM TPYNIUPOBKUA OPOPMUTH CXEMY IepeMe-
IICHUS TOYEK B TOPU30HTAIBHOM U BEPTUKAIBLHOM HAIIPABIICHUSIX pacCMaTPUBAEMOrO
JeKaa JIeTaiy U3aenusl.

Ha pucynke 6.1 npuBeieH mnpumep, WUIIOCTPUPYIOLIUMKA Tpaalldi0 CIUHKHU
MYKCKOT'0 TIUKaKa METOJIOM IPYIITUPOBKH.

6.4 I'paganus Jiekajia 3aJaHHOM €T KOHCTPYKIHUH JIy4YeBbIM METOI0M

JI71s BBITOTHEHUS TpaJallK Ty4YeBbIM METOJOM Ha JieTanu 0a30BOro pasmepa,
BBIOPAHHOM ISl METO/1a IPYIIIUPOBKH, YCTAHOBUTH TOUKY-(POKYC (IepecedeHus: oceu
KOOpAMHAT).

Coeannuth (GOKYC JIMHUAMUA (JTydaMH) ¢ KOHCTPYKTUBHBIMH TOYKaMU KOHTYpa
neraau 6a30BOro pazmepa.

[To nmuHusAM (JiydaM) OT KOHCTPYKTHUBHBIX TOYEK OTJIOXKHUTH BEJIMYUHBI IpUpa-
LICHUH, ONPEACIICHHBIE TIPY IPAJIALNAN JIEKAI METOIOM I'PYIIIIUPOBKHU.

OdopMUTh KOHTYPHI AeTalieill O0JBIIEro pa3Mepa MyHKTUPHOM JTUHUEH.

6.5 I'papanms 3aJJaHHOI0  JJIEMEHTa  MOJEJIbHON KOHCTPYKUMH
NPONOPLUHMOHATBHO-PACYETHBIM METOA0M

[Ipy mponopruoHaNbHO-PACUETHOM METOJe Tpajalidi UCIOJIb3YIOT IMPOIOp-
[IMOHAJIbHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU MPHUPAIICHNH B KOHKPETHON TOUKE U
ee yJaJeHHOCTBIO 110 OTHOIIEHHUIO K UCXOAHBIM ocsiM. Ha pucynke 6.2 a mpuBeneH
pUMep ONpeeNICHUs] TPUPAIICHNUN 10 BEPTUKAIM B TOUKE A JIJIs ACTaIN CIIMHKH, HA
pucyHke 6.2 6 — 1o ropu30HTAaIIH.

JJ1g McroJib30BaHus ATOTO METO/1a Ha JIETall KOHCTPYKIIMHA HEOOX0AUMO:

— HAHECTU TOJIOKEHUE UCXOAHBIX Oceil rpaJanum;

— YCTaHOBHUTH 3HAUEHHUS MCXOAHBIX MpUpameHuii. B xauecTBe Takux mpupa-
IIEHUI MOTYT OBITh UCIIOJIb30BaHbl MPHUPAILEHUS M0 BEPTUKAIU U TOPU3OHTAIN KOH-
CTPYKTUBHBIX TOUEK, PACIOJIAralOIMXCsl HAa UCXOAHBIX OCSAX U OMpPEAEISIONX U3Me-
HEHUS JJIMHBI U IIUPUHBL feTand. Kpome Toro, npu pacueTe npupaieHuil 11 HOBbIX
TOYEK KOHCTPYKIUU B KA4ECTBE MCXOIHBIX MOTYT OBITH MCIOJH30BaHBI W3BECTHHIC
OPUPAIICHUS PAIOM JIEKAIIUX TOYEK THIOBBIX KOHCTPYKIMA. Takue mpupaiieHus
BBIOMPAIOT M3 CXEMBl TPAJAIMUA THUIOBBIX KOHCTPYKIMH C y4E€TOM H3MEHYMBOCTU
pa3MepHBIX MPU3HAKOB TUTIOBBIX PUTYD;

— paccuuTaTh BEPTUKAIBHBIE U TOPU3OHTAIBHBIC MPUPAILEHUS B KOHCTPYKTHB-

53



HBIX TOYKAX 33JJaHHOTO 3JIEMEHTA MOJIEJIbBHON KOHCTPYKIIHH;
— opOpMHUTH CXEMY Tpajalliy 3aJaHHOTO JieKaja C UCIOJIb30BaHUEeM IIpUpa-

HlCHHfI, OMMpCACICHHLIX IIPOIMOPIHHOHAJIbHO-PACUYCTHBIM MCTOJ0M.

———————— i ——— =

Pucynok 6.1 — [Ipumep ncnonib30BaHus METO/Ia TPYMITUPOBKY JIsl TPAJAAIAU JeKaia
CIIMHKHU MYKCKOT0 mupkaka (ocu o meroauke [ITHUWIIIII):
a — JIeJICHNE MEXXPa3MEPHOTO MPOMEKYTKA Ha YAaCTH U MPOBEJCHUE JTyUeH;
0 — IpuMep COCTABIICHUS CXEMbI TPaIalliU JUTsl TUIEYEBON KOHCTPYKTHBHOW TOYKA
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Pucynok 6.2 — Cxema pacuyera KOHCTPYKTUBHBIX TOUEK MPONOPIUOHATBHO-
pacyYeTHBIM CIIOCOOOM: a — OMpeIeSIEHNE BEPTUKAILHOTO MTEPEMEIICHHUS;
0 — ompeneneHne ropu30HTATEHOTO TEPEMEIICHUS

JIns onpeneneHus BEpTUKAIbLHOIO nepeMenienus Touku A (Ay) (puc. 6.2 a),
COTJIACHO TPEJICTABICHHOMY BBIIIE aJrOPUTMY, COCTABIISIIOT CJEAYIOIIEE PAaBEHCTBO
JIBYX OTHOILIEHHH (MPOIOPIIHUIO):

Yg—1,2
(6.1)
Y A Ay,
rae Ay — HCKOMasi BEJIM4YMHA BEPTUKAIBHOIO MPUPALICHUS TOYKHA A IIpU Tpajaluy;
YA — paccTosiHuE 1O BEPTUKAIU OT UCKOMOM TOUKU A 10 UICXOIHOM ocu (M3Meps-
€TCsl Ha abJIOHe, YEPTEKE TUIIOBON KOHCTPYKIIMHU WIIN JIEKAJIE);
Yp — paccrosiHMe 1O BEpTHUKAIM OT PsAOM JIeXKaIlled TOYKH B 10 McxoaHou ocu
(u3mepsieTcs Ha 1M1a0JIoHe, YepPTEKe TUIIOBON KOHCTPYKIIMH UITH JIEKaJe);
1,2 — U3BECTHOE UCXOJHOE MPUPALICHHE 10 BEPTUKAIIN PSAOM JIexkalie Touku B,
CM.

55



(6.2)

AHAJIOTUYHO BBITIOJHICTCS pacyeT TOPU3OHTAILHOTO MEPEMEIICHUS TOYKH A
(Ax) (puc. 6.2 6):

_05-X,
Xy ’

Ax (6.3)

rae Ax —uckoMasl BeJIMYMHA TOPU30HTAIBHOTO MPUPAILECHHS TOYKHA A MIPU Tpajaluu;

XA — paccTosiHUE MO TOPU3OHTAIA OT UICKOMOM TOYKH A 10 UCXOJHOM ocH (h3Me-
psercs Ha mabJoHe, YepTeKe TUIIOBOM KOHCTPYKLIMH HIIM JIEKasa);

Y — paccrostHuE 110 TOPU30HTAIM OT PSIAOM JIEKAIIEW TOYKU B 10 HexoqHou ocu
(u3mepsietcs Ha 1alIoHe, YepTeKe TUIIOBON KOHCTPYKIIMH UJTH JIeKala),

0,5 — U3BECTHOE UCXOQHOE MPUPALICHUE IO TOPUZOHTAIH PAJIOM JIEXKAIIEH TOUKU
A, cMm.

6.6 OdopmiaeHue oTyeTa 10 JJaOOPATOPHOH padoTe

B oTuere no nabopaTopHoil paboTe AaTh KPaTKyHO OLIEHKY JOCTOMHCTB, HEIO-
CTaTKOB U 00JIaCTh MPUMEHEHUS KaXI0T0 U3 METOJIOB I'paJlalluu.

K oTdery mpunoxuTh 4epTexu Ipajaluy 3aJaHHOTO JIeKala pa3IuyHbIMU Me-
TOJIaMHU.

JIABOPATOPHA PABOTA 7

I'PAALIMS JIEKAJI OCHOBHBIX JETAJIE TUIIOBBIX
KOHCTPYKLMI OJTEXK/IbI

Heab padoTbl: 0OCBOEHUE METOJAMKU TpajalluM JIeKall JeTajieid OJexk bl C HC-
M0JIb30BaHUEM METO/Ia TTIOCTOSTHHBIX MPUPAILICHU.

Conepxxkanue padorsbl

1. ITonrotoBka MCXOJHBIX JAHHBIX JJIA T'paJalldd JieKajdl OCHOBHBIX [eTayeit
TUIIOBOW KOHCTPYKIIUM OHEHK/IBI.

2. I'paganus jexajql OCHOBHBIX JETajei TUIIOBOM KOHCTPYKIIMHM OJICKJIbI 0a30-=
BOTO pa3MEPOPOCTA HA JIBA CMEXKHBIX pa3Mepa.

3. I'paganus Jiekaja OCHOBHBIX JICTaJICH THUIIOBOM KOHCTPYKITMH OJEXKIbI 6a30-
BOTO pa3MEPOPOCTA HA JIBA CMEXKHBIX POCTA.

4. Oopmrnenue otyera o JabopaTopHO paboTe.
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MeToanuyeckue yKasaHus

7.1 IloaroroBka HCXOAHBIX [JAHHBIX IS TpPagalud JeKaJl OCHOBHBIX
AeTajJell TUMOBOM KOHCTPYKUUM OAEKAbI

BriOpaTh cxembl Ipajalud MO pa3MepaM M pocTaM JJisi OCHOBHBIX JeTajei
(mepena, CMHKHA, pyKaBa, BOPOTHHKA) 3aJaHHOTO HW3JEJIUs, NMPUBEACHHBIE B MPO-
MBIIUIEHHBIX METOJMKaX rpajaluu Jiekaia. B npunoxenun A nmpuBeleHbl TUIIOBBIE
cxembl Tpaganuu jJekail bK xkeHCckon o1exabl.

Ha nuct munnuMerpoBoit Oymarn Ha HEKOTOPOM PACCTOSHUU JAPYT OT JApyra
CKOMUPOBATh KOHTYPHI JIEKaJl OCHOBHBIX JI€Tale OJIekKabl 0a30BOTO pazMepopocTa,
pacroJjarast uX OTHOCUTEJIbHO UCXOJHBIX OCEM KOOPJIMHAT.

Ha yeptexe Jiekan OTMETUTH MMOJIOKEHUE OCHOBHBIX KOHCTPYKTUBHBIX JIMHUH,
KOHCTPYKTUBHBIX TOYEK, HAJCEUEK, NIETEJIb U APYTUX FJIEMEHTOB KOHCTPYKIIUH.

7.2 I'pagauun JieKkajg OCHOBHBIX JeTaJIeld TUIIOBOM KOHCTPYKLIHUM OJEKIbI
0a30B0Oro pasMepopocTa Ha IBAa CMEKHbIX pa3Mepa

Ha ugeprexe yiekan 6a30BOro pasMepopocTa OTI0XKHUTh BEIMYUHBI TIepeMeliie-
HHUM KOHCTPYKTHUBHBIX TOYEK MO TOPU30HTAIN U BEPTUKAIU B COOTBETCTBHUU CO CXE-
MO Tpajialliy JICKAJ M0 pa3Mepam.

Odopmuts yeprexu AeTaneil s 60a30BOro pasMepopocTa M JIByX CMEKHBIX
pPa3MEpPOB, MOJYUYECHHBIX B PE3YJIbTATE TPAJalliH JICKAI.

7.3 I'pagaumsi JeKkaj OCHOBHBIX JeTaJjieii THMOBOM KOHCTPYKIMH OHeKIbI
0a30BOro pasMepa Ha IBa CMEKHBIX pocTa

Ha ueptexe nexan 6a30BOro pasmepopocra OTIOXKHUTh BEJIMUYHMHBI IepeMelie-
HUI KOHCTPYKTHBHBIX TOUEK B COOTBETCTBHH CO CXEMOH Ipaalliy JieKall 0 POCTaM.

['paganmio mo pocTaMm AOMYyCKaeTCsl BHIMOIHATH Ha YepPTEkax JEeKal, Mmporpa-
JTUPOBAHHBIX IO pa3Mepam.

OdopMuth uepTeku rpajanuu Jeraneid 0a30BOro pasMepopocTa M JBYX
CMEXXHBIX POCTOB.

7.4 OdopMmJiieHre oTHETA 110 J1AOOPATOPHOI padoTe

B otuere mo naboparopHoii paboTe HEOOXOAMMO MPOBECTH aHAIIN3 Pe3yibTa-
TOB T'pajalliyl JeTalieii Ha OCHOBE MPOBEPKH COOTBETCTBHUS KOH(MUTYpAIUH U IJIHH
OJTHOMMEHHBIX CpE30B JeTanel JeKand 0a30BOTO pa3sMepopocTa M ABYX CMEKHBIX
(MensbIIero U Oosbiero) pasmepoB (poctoB). Kpome Toro, ciemyeT mpoaHaaIu3upo-
BaThb COOTBETCTBHE HM3MEHYMBOCTH IMAPaMETPOB KOHCTPYKIIUU, TIOJYYCHHBIX B pe-
3yJIbTaTe rpagarii, U3MEHIYMBOCTH Pa3MEPHBIX MPU3HAKOB TUTIOBBIX (DUTYD.
PesynbraThl aHam3a rpagay NpeICTaBUTh B BUIE TaOIHUITHI 7.1.
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Tabmuma 7.1 — IlpoBepka COOTBETCTBUS M3MEHUMBOCTH JJIMH CPE30B JIEKall
W3MEHYMBOCTH Pa3MEPHBIX IPU3HAKOB

BennunHa KOHCTPYK-

Bennunna mex-

N3menenune o
o TUBHOI'O ITapaMeTpa pasMepHOU
KoHCTpyKTHBHBII KOHCTPYK- N
No JIeKajia B pa3Mepax, CM (MEXXpOCTOBO)
rapameTp coupsAracMalx TUBHOTO
/i . Pa3HUIIBI COOTB.
JeTaNeH MeHb- | 0a30- | Oonb- | mapamMerpa,
pa3MEpPHBIX TPHU-
IeM BOM IeM tcm
3HAKOB, CM
1 2 3 4 5 6 7
I | JlauHa ciuHKU
2 | llluprHa CIUHKH
3 | AnuHa nepena
4 | lllupuna nepena B
Y3KOM MECTE
S | JAnuHa IUJIe4eBOTO cpesa
CIIUHKU
6 | JivHa miueueBoro cpesa
nepena
7 |llupuHa  TOPIIOBUHBI
CIIUHKHU
8 | [llupuHa  TOPJIOBHUHBI
nepena
9 | upuna wu3genuss 1o
JUHUU TPYIH
10 | IupuHa wu3nenus 0o
JUHUU TAJTUH
11 | [lIlupuna wu3genuss 1O
JUHUU Oenep
12 | Yron pactBopa Harpya-
HOM BBITAYKH (Tpaj)
13 | Jlnuna pykaBa
14 | HlupuHa pykaBa
15 | JlmmHa BOpOTHHKA

[To 3amanuto mpemnojgaBaTessi rpaJalldio MO POCTaM BBITIOJIHSIOT AJsl OAHOM
OCHOBHOI1 1eTaJIM WJIM VISl BCEX OCHOBHBIX JIeTajieii KOHCTPYKIIUU O€KAbI.

K otuery mo nmaboparopHoit paboTe MPHIIOKUTh YEPTEKU Tpajalliu Mo pa3mMe-
paM U pocTaM OCHOBHBIX JICTAJICH 3aJJaHHOTO BUJA U3JICIIHS.
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JIABOPATOPHAA PABOTA 8

TPAJIALIMM JIEKAJI JETAJIEH HETUIIOBBIX KOHCTPYKLU
OJNEXK/IbI

Leap padoTbI: OCBOCHHE METOJIWKHU OIPEAECICHUS BEJIWYUH Ipajaldd KOH-
CTPYKTHBHBIX TOYEK JIEKaJI JieTalield MOJiebHbIX KOHCTpYKIM (MK) onexbl.

Conepxxkanue padoTbl

1. Beibop cxembl rpamanuu jekan TunoBod koHcTpykiumu (MMK) sxeHckoi
OJICK/IbI.

2. I'pamauus aeraneit UMK >xeHcKoro miaThsi.

3. Onpenienienre BeIMUMH rpajallii TOYEK JIMHUM wieHeHus aeranei MK.

4. Odbopmienue otyeTa no JadopaTopHoit padoTe.

MeToanueckue yKazaHus

8.1 BmiOop cxembl Tpaganuu Jiekag TUNOBOW KoHcTpykuun (MMK)
JKEHCKOM 0/1ekKAbI

[Tpu moxaroroBke K abopaTopHO padoTe cieayeT 000CHOBATh BHIOOP CXEMBbI
rpajaliy JieKajl TUITOBOM KOHCTPYKIIUHU KEHCKOM OJIeK/IbI, UCTIOJIh3yEeMON B KaUECTBE
0a3oBoii A1 pa3zpadoTku cxeM rpaganru MK ogex/pl B COOTBETCTBUY C 3a/IaHUEM.

8.2 I'papanmsa neraseid UMK keHCKOro miiarbs

['pamanuio nekan aeranei OAeKIbl MPOU3BOIAT B COOTBETCTBHH C JCHCTBYIO-
e kiaccuukanuend THNOBBIX (QUTYp KEHIIUH. [ pymiibl pa3MepoB (POCTOB) yCTa-
HABJIMBAIOT MCXOZS U3 0a30BOTO pa3MepopocTa MPOEKTUPYEMON MOJIETH OJEXKIIbI.
['paganmio mo pasmepam HPOU3BOAST Ha CMEKHBIE pa3Mephl MPU OJHOM 0Oa30BOM
3HaYEHUHM POCTa M Ha CMEXKHBIE POCTa MPHU OJHOM 0a30BOM paszMmepe uzaenus. [Ipu
pa3paboTKe HOBBIX CXEM TPaJallI0 PEKOMEHYETCSl BBITIOJIHATh HAa OAMH CMEKHBIH
(6ompinii) pazmep (poct). s pa3paboTKu cxeM Tpajallid MOJCIIbHBIX KOHCTPYK-
uuit (MK) npousBectu rpaganuio ocHoBHbIX neranedt UMK* (cnunku, nepena, py-
KaBa) KEHCKOT0 MJIaThs METOJIOM MOCTOSHHBIX MpUpallieHuid (mpuiioxeHue A).

*I1pu_BbINOJHEHUH JIA00PATOPHOH padoThl HCNOJb30BATHL HE JeKaJa, a
IA0JJ0HbI OCHOBHBIX JieTaJiell 0e3 MPUITYCKOB HA IIBbI.

Ha nuct MmmummMmeTpoBoil OymMarm nepeBECTM KOHTYpPbl OCHOBHBIX JAeTallel
NMK 6a3oBoro pazmepopocTa, pacrnojarasi UX OTHOCUTEIbHO UCXOAHBIX OCEH KOOp-
JMHAT Ha HEKOTOPOM PACCTOSIHUM JAPYT OT JApyra. BeIMOIHUTE rpajanuio AeTanei Ha
OospIIniA pazmep (pocr).
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8.3 Omnpenenenne BeJMYUH TPAJANMU TOYEK 3JI€MEHTOB MOAeIbHOM
KOHCTPYKIHH KEHCKOMH 0/1esK bl

OnpeneneHne BEIUYUH NPUPALIEHUI TOUEK JIMHUN YWIEHEHUs, yYaCTBYIOIIUX B
CO3/ITaHUM 00BEMHOM (hOPMBI JieTaliel (IIpU MOCTOSIHHOM 3HAYE€HWHM PacTBOpa BhITAY-
KH), IPOU3BOJAT MPOINOPLUOHAIBHO-PACUETHBIM METOJOM B COUYETaHUM C Irpaduye-
CKHMM METOJIOM TIePEBO/Ia PACTBOPA BBHITAUKH B TUHUIO WieHEHUs (puc. 8.4).

PacTBOp HarpyaHON BBITAYKU CIYXKHUT JJIS1 CO3AaHUS 00bEMHOM (opMBbI B 00-
aactu rpyau. C U3MEHEHUEM pa3Mmepa U3Jeus BEeJIMYUHA PacTBOPA BBHITAUKH H3Me-
HseTCs. Pa3paboTKy cxem rpajanuu NpoBOJAT B CIEAYIOIIEH MOCIeA0BaTEIbHOCTH:

— BBITMIOJHUTH Tpajanuio Ha 6omnbinit pasmep UMK nepena skeHCKOTO MiaThs
C TIOJIOKEHHEM HarpyJAHOW BBITAYKH, HANIPABIEHHOW OT JIMHUU TMOJTy3aHOCA METOJOM
MOCTOSIHHBIX HpupaiieHui (puc. 8.1, 8.2);

— HaHECTH Ha YepTeke Mepelia MCXOIHOTO Pa3MepopocTa HOBOE MOJIOKEHHE
BbITauKH (puc. 8.3);

— 3aKpbITh HArPYAHYIO BBITAYKY B UCXOJHOM pa3Mepe JIOObIM W3BECTHBIM Me-
TozioM (puc. 8.4);

— 3aKpbITh HArPyAHYIO BHITAUKy B OOJbIIEM pa3Mepe JIFOObIM U3BECTHBIM Me-
TomoM. Jlnsi ompeaeneHuss HAPaBICHUSI W 3HAYEHUH MpUpAIIeHUi Ha CXeMe rpaja-
uu MK coeMHUTh KOHCTPYKTHBHBIE TOUKH JBYX CMEXKHBIX Pa3MEpOB U MyTEM pas-
JIO’KEHUS ATHX OTPE3KOB IO BEPTUKAIN U TOPUZOHTAIU TOTYyYUTh 3HAYCHUS TOPU30H-
TaJbHBIX U BEPTUKAIBHBIX Npupaiuenuit AX; u AY; (puc. 8.5).

Omnpenenenre BEIUMYMH NPUPAIICHUN TOUEK MPHU rpajaliiy IETeNlb 0 pocTaM
(puc. 8.6 a) u pasmepam (puc. 8.6 0) BBHIMOJHSAIOT C HUCIOJB30BAHUEM 3JIEMEHTOB
MPOMOPLUOHAIEHO-PACUETHOTO METO/IA.

8.4 Ogopmiienue oTyera nmo 1ad00paTopHOil padore
B ortuere x mabopaTopHOil paboTe MOKHBI OBITH MPEACTABICHBI BCE HEOOXO-
JTUMBIE pacdeThl I pa3paboTrku cxeM rpagaruu MK, cxembl rpagamuu gerajieit

oaexanpl. K oruery npunoxuts yeptexu rpagaunu UMK u MK, BeilonHeHHBIE B
Ml1:1.
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Pucynoxk 8.1 — Oram 1 pazpaboTku cxeMbl IpaJauu
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Pucynok 8.2 — Dtan 2 pa3paboTku cXeMbl Tpajaluu
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Pucynox 8.3 — Dtan 3 pa3paboTKu cXeMbl Tpajaiuu

Pucynok 8.4 — Jramn 4 pa3paboTKH CXeMbl I'paaiiuu
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Pucynok 8.5 — Onpenenenue BeIMYHUH NPUPALLIECHUNA TOYEK HATPyIHOU
BBITaUKH OT OOKOBOTO I1BA

63



et
B
I

| 05 Hy
0,3
_ I,ﬂtf/lé 1
| 03
2]

31|

3,1

0,1

of

Pucynok 8.6 — OnpeneneHue BEIMYUH NPUPAIICHUNA TOYEK TTPU FPagalluy ETelb
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JIABOPATOPHAA PABOTA 9

PA3ZPABOTKA TEXHUUECKOT'O OITUCAHMS HA HOBYIO MOJIEJIb
OJNEXK/IbI

ILeap padoThl: 03HAKOMJIEHUE C TEXHUYECKMMH HOPMATHBHO-IIPABOBBIMU aK-
tamu (THIITA), ucnonb3yeMbIMU TIPU pa3pabOTKE TEXHUYECKOrO0 OMUCAHUA, CONEp-
MKAHUEM U IIPABUJIAMH €TI0 COCTABIICHHUS.

Conepxxanue padoTbl

1. Usyuenue THITA Ha pa3paboTKy TEXHHUYECKOTO OIMHMCAHMS HA HOBYIO MO-
JIeNTb OJICKIBI.

2. IloaroroBka UCXoAHOU UHGOPMAIIUU JIJISE COCTABJICHUS TAOIUIbI U3MEPECHUI
W3JIEUS B TOTOBOM BHUJIC.

3. CocraBinieHre TabIuIbl U3MEPEHUN U3/ B TOTOBOM BUJIE.

4. OdbopmieHue oTyeTa 1o J1abopaTopHO paboTe.

BOIIpOCbI AJIA MMOATOTOBKHU K paﬁoTe

1. Kakne HOpMaTMBHO-TEXHHYECKHE IPABOBBIE aKThl OINPEACISIOT COCTAB U
oopmileHHnEe TEXHUYECKOTO ONUCaHUS Ha HOBYIO MOJIEJb?

2. KaxoBo Ha3HaueHHe TaOIULIbl U3MEPEHUN TOTOBOTO U3/emus (Taberns mep)?

3. Kakue ucxoanble JaHHbIE HEOOXOAUMBI Il COCTaBICHUS TaOJIUIBI U3MEpPE-
HUI TOTOBOTO U3JEIUA?

4. 3 kakux rpad coctouT Tabiuua U3MEPEHUH TOTOBOIO M3ZENUs, KaK OHU
3aMOJIHSIOTCS?

5. Kakue mecta u3MepeHnid BKIIOYAIOTCS B TaOJIHILy U3MEPEHUN TOTOBOTO M3-
Jeust?

6. Kakue mecrta m3mepeHud MO-pasHOMY M3MEPSIOTCS B JIEKajJaX U TOTOBOM
uznenuun?

7. 0T 4ero 3aBUCAT BEIMYHMHBI NPENEIbHBIX OTKJIOHEHHN OT HOMHWHAJIbHBIX
pa3MepoB B U3ACITHUU?

MeToanuyeckue yKazaHus

9.1 U3yuyenue THIIA Ha pa3padoTKy TeXHHYECKOr0 ONMUCAHMS HA HOBYIO
MoO/eJIb 0J1eKIbI

Texanueckoe onucanue (TO) paszpabaTpiBaeTcsi Ha 3aKIIOYUTEIHHOW CTaTUU
MOATOTOBKHU MOJIEJNIM K 3aIyCKy B MPOU3BOJICTBO U ABJISIETCS COCTABHOW YaCThIO KOH-
CTPYKTOPCKON JOKYMEHTAIluu Ha Mojenb. OmnpeneneHue, Ha3HAUYCHHE W MpaBuiia
paspabotku TO ycranaBnuBaer CTb 1593- 2003 «Texuuueckoe onucanue. [IpaBuna
pa3pabOTKM.
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TexHuyeckoe ONMMCaHue — 3TO TEXHUYECKUM JOKYMEHT Ha KOHKPETHYIO IPO-
AYKIMIO, pa3pabaTbiBaéMblii B ClIy4asiX, KOIZla 3TO MPENyCMOTPEHO IOCyIapCTBEH-
HBIMU CTAaHAAPTAMH Ha 3Ty IPOAYKIUIO, YTBEPKICHHBIM HOPUAUYCCKUM JIULOM WU
VHJUBUAYAIBHBIM PEANPUHUMATEIIEM.

TexHnyeckoe onucaHue NMpeAHA3HAUYEHO I ONKCAaHUs 00pasla-3TajoHa HO-
BOI MOJENN OJEXK/Ibl, @ TAK)KE YTOUHEHUs TPeOOBaHUM CTaHAAPTOB MPUMEHHUTEIBHO
K KOHKpeTHOW Mozenu. [IpaBuna paspa®otku u yrBepxkiaeHus TO ycTaHaBIMBaIOT
ero pa3pabOTUMKH, OHU K€ YCTAaHABIMBAIOT CTPYKTYPY U COAEpPKAHUE TEXHUYECKOTO
OIMCAHUs C YI4ETOM TpeOOBaHUI CTaHIapTOB.

TO BemonuHstoT Ha AucTax hopmarta A4. Ha kaxaoMm JuCTe, HAYWHAS CO BTO-
poro, B IIpaBOM BEpPXHEM YIJy yKa3bIBaloT oO0o3HaueHue TO, a B HHKHEM IMPaBOM
YTy — HOMEDP CTPaHMIIBI.

O0603HaueHNe TEXHUYECKOTO OMUCAHUS MPEIyCMaTPUBAET CIEAYIOIIYIO CTPYK-
Typy-

TO BY XXXXXXXXX. XXX —-XXXX,

rae  TO — uHaeKC TOKYMEHTA;

BY — mexnayHapoansiii 0ykBeHHbIN koA PecniyOnuku benapyce;

9 nudpoBkIX 3HAKOB — KOA N0 EquHOMY rocy1apCTBEHHOMY PErUCTPY IOpH-
JTWYECKUX JIUIl U UHAUBUAYNIbHBIX Npeanpunumateneit (ET'P);

3 uudpoBbIX 3HAKA — MOPSJKOBBIM HOMEP TEXHUUYECKOTO ONUCAHUS Ha Mpe-
MPUSATUH;

4 mndpoBbIX 3HaKa — roJ yrBepkaeHus TO.

CTpyKTypy TEXHMYECKHX OINHCAHUN HA HOBBIE MOJIENU OJIEKIIbI ONPEIECISIOT
['OCT 25294-2003 «Onexnaa BepxHsis MIIaTbeBO-0Iy304HOTO accopTumenTa. O0riue
texuudyeckue ycioBusi» u ['OCT 25295-2003 - «Opexna BepxHsisi MalIbTOBO-
KOCTIOMHOTO accopTumeHnTa. OO11Ire TEXHUUECKUE YCITOBUS.

B cootBerctBumn ¢ ykazanubiMu ['OCTamu, TO Ha HOBYIO MOJACNb OJIEKIIbI
JIOJKHO COJEPIKATh:

— TUTYJIBHBIN JIUCT;

— PUCYHOK M OMMCAHUE BHEITHETO BUa MOJICIIH;

— 0COOCHHOCTU U3TOTOBJICHUS U3JICIIHS;

— JIOTIOJIHUTENIbHBIE TPEOOBaHUS TI0 COBMAJCHHUIO U CUMMETPUYHOCTH PHUCYH-
Ka, [10JIOC, KIIETOK;

— TepedYeHb NPUMEHSEMbIX MATEPUATIOB: OCHOBHBIX, OTJEIbHBIX, TPOKIAT0U-
HBIX, TTOJIKJIAIOYHBIX, CKPETUISIONINX, YITAKOBOYHBIX, (YPHUTYPHI;

— TabnuIly U3MEpEeHui U3IeJusi B TOTOBOM BHUJIE.

Pazpaboturik TO mmeeT mpaBo BKIIOYATH B €0 CTPYKTYPY JPyrue paseibl
(Hanpumep, crienupUKaLHUIO JIEKaI U IeTajel Kposi; TpeOOBaHMs K MPUEMKE, YIIaKOB-
K€, MapKUPOBKE, XPAaHCHUIO U TPAHCIIOPTUPOBKE M3JEIUN; HOPMbI pacxoaa QpypHU-
TYpHI U Jp.)

B coorserctBrn ¢ CTb 1593 tutynpHBIN TUCT siBIsEeTCS nepBbIM JucToM TO,
KOTOpBI He HyMepyeTrcsa. Ha TuTynbHOM nucTe yka3biBaioT oOo3HaueHue TO u
HaUMEHOBAHUE M3/IETUs, HOMEp U HAaMMEHOBAHUE CTaHJIapTa, B COOTBETCTBUM C KO-
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topsiM nipoektupyetcsa uzaenue (FOCT 25294, TOCT 25295 u ap.), a Takke NOANHU-
CU JOJKHOCTHBIX JIMII, yTBepxkaawmux TO (Hampumep, TUPEKTOp WM 3aM. JUPEK-
TOpa MO MPOU3BOJCTBY) M MOJINUCU JOJKHOCTHBIX JIML, TPUHUMABIIUX Yy4acTHE B
paszpabotke TO (Xya0XKHUK, KOHCTPYKTOP, TEXHOJIOT U JIp.)

Conepxxanue ocTalbHbIX paznenoB TO ycraHaBiauBaeT ero paspadoruyuk. Kak
npaBwiio, TO Ha HOBYIO MOJENb OJEXKIBI COCTABIISIET TEXHOJIOT 3KCIIEPUMEHTATBHOTO
1exa. 3apuCOBKY BHEUIHErO BHUAA MOJENIW MPEACTABISET XYyI0XKHUK; ONHCAHHE
BHEIITHETO BUA, CHICIU(UKAIIIO JIeTaleil U TaOIuIly U3MEPEHUI U3IeTusl B TOTOBOM
BHJIC BBITIOJIHSIET KOHCTPYKTOP.

[Ipu BBIMOTHEHUU JTA0OPATOPHOW PAOOTHI CTYIEHTaM HEOOXOAMMO H3YYUTh
CTPYKTypy U coaepxanre TO Ha HOBYIO MOJI€Nb OJEXK bl 0 YKa3aHHBIM CTaHAapTam
M TEXHUYECKMM omnucaHusMm mnpeanpustuii. [Ipumepsr dopm «TutynpHBIA JIHCTY,
«3apucoBKa 1 OMHCAaHUE BHEIIHETO BUJa Mojeinm» U «OCOOEHHOCTH M3TOTOBIICHUS
MOJENIW» MpeacTaBiIeHbl B mpwiokeHusx b, B, [ HacTosimero nabopatopHoro mpax-
TUKyMa.

9.2 IloaroroBka McXoAHOW HHPOPMALMH Uil COCTABJIEHUS TAOJUIbI
U3MepeHuil u3eus B rOTOBOM BHjIe

Tadauua umepeHuii u3eauss B roroBoM Bujae (Tadeab Mep) CIAYKUT A
ompeeeHUs] BeJIMYMH M3MeEPeHNH u3/iej sl B TOTOBOM BH/Ie M NMPOBEPKH €ro
COOTBETCTBUA pa3MepaM oOpa3ua-dTajoHa. /[ 3amonHenus tadens Mep HE0OXO-
JUMO TOJTOTOBUTh UCXO/HYI0 MH(popManmio. McxoaHoit uHpopmaimeit ciryxar u3-
MEpEHHSI JIEKaJI-OPUTMHAJIOB OCHOBHBIX JE€TajNeil HOBOM MOJEIH.

JIvHMM MeCT U3MEPEHNI HAHOCAT Ha JICKAJIA [UICUYEBBIX U MOSICHBIX M3JCIUN B
cootBeTrcTBUM ¢ ['OCT 4103-82 «M3nenus mBeiiHble. MeTOAbI KOHTPOJIS KAYECTBAY.
Bce usmepenus oensamesa na ocnoenvie u ecnomozamenvhwie. Konuuecmeo u mecma
usMepeHutl, BKIOYaeMble B TaOeIb Mep, blOUpaem KOHCMPYKMOp 8 3d8UCUMOCHIU
Om_ClOACHOCMU KOHKpemHoU modeau. HauMeHoOBaHME MeCT M3MEPEHUM U METOIbI
U3MEpEHHUs TIJICYEBOM U MOSICHOM OJIeXK bl TPUBEACHBI B NpuiiokeHuu [ madoparop-
HOT'O NPAaKTUKYyMa.

Jlunuu mecm usmepeHuti 8 1eKanax 00IHCHbL CO8NA0AMb C UBMEPEHUAMU U30e-
aus 8 2omogom sude. [103TOMy MecTa TakKUX M3MEPEHU, KaK «IIMpUHA WU3/eNus Ha
YpOBHE TIyOWHBI IPOUMBI», «JIMHA TEPEay, «ITUPUHA PyKaBa» W Jp., HAHOCAT Ha
JeKaia, cMelnasl IMHUKA OT KOHTYpa JieKaia Ha IIUPUHY JICHThl U BEJITUYUHY HPUITYyCKa
Ha MIOB. Jlexana uzmepsom om cpesa 00 cpe3d, 8KIYAs 8blMA4KU, CKIAOKU, NPU-
NYCKU _HA 3ACMEedNCKY, UellbHOKpoeHble nodbopma v np. Ha nunusx uzmepeHuii ne-
KaJl yKa3vleaiom GeUYUHbL USMEPEHULL 6 J1eKalax, MEeXHO102UUecKue NPUnYcKu ¢
YKa3anuem ux Ha3HavyeHus, 6eIUYUHbl USMEPEHU U30eUusn 6 20moeom euoe. Be-
JVYUHY U3MEPEHHS B TOTOBOM BHUJE MOJYYAOT BEIYUTAHUEM BEJIMYUH TEXHOJOTHYE-
CKUX MPUITYCKOB (Ha LIBBI, MOATUO HU3A, YCAAKY U YpaOOTKYy TKaHEW) OT U3MEpPEHUs
B JIEKAJIAX.

Hanpumep, npu onpeaeneHun 1IMHbl CHUHKA MY’KCKOTO ITUKAKa YUUTHIBAOT:

1,0 cM — mpunyck Ha 1IOB HACTPAYUBAHUS BOPOTHHUKA;
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3,0 cM — mpumycK Ha MOATHO HHU3a U3ICTIHS;

1,2 — mpumycK Ha ycaaky u ypaboTKy.

[Ipu omnpeneneHuy MIMPUHBI pyKaBa, IIUPUHBI U3ENIHS HA YPOBHE TITyOUHBI
MPOMMBI CYMMHUPYIOT BEJIMYMHBI U3MEPEHUI BCEX COCTABHBIX JI€Tajeil U 3aTeM BbI-
YUTAIOT TEXHOJOTUYECKUE MTPUITYCKHU.

[Ipu BbINOJIHEHUH pacyeTa HEOOXOAUMO YUYUTHIBATh, UTO OTHAEIbHBIE U3MEpe-
HUSl BBINOJHSIOTCS MO-PAa3HOMY B JieKajaxX M B TOTOBOM Buje. Hampumep, mupuny
CIIMHKYU B Y3KOM MECTE B Ji€KaJlaX (He3aBUCHUMO OT HAJIUYMS UM OTCYTCTBHS CpeaHE-
FO 11IBa) U3MEPSIOT OT CPEHEro cpe3a (cruda) A0 cpes3a MpoilMbl, a B TOTOBOM BHJIE —
MEK/ly IIBAMU BTa4MBaHUs pyKaBoB. [Ipu onpeneneHnu MUpUHbBI pyKaBa U3MEpPEHUE
JIeKaJl 3alMCBIBAIOT MOJIHOCTHIO, 3 U3MEPEHUE PyKaBa B U3JEIIMHA OCYIIECTBIIIOT BO
BJIBOE CJIO’KEHHOM BUJIE.

B nabopatopHoii paboTe HEOOXOAUMO MOATOTOBUTH UCXOAHYIO MH()OPMALIUIO
JUTSL COCTaBJICHUS TaOJIMIIbI U3MEPEHUN MYKCKOTro mujkaka. Jljis 3Toro Ha Jjiekana-
OpUrrHajibl 0230BOrO pa3Mepa U POCTa HAHOCAT B COOTBETCTBUU C PUCYHKOM 9.1 me-
CTa CIEAYIOIIMX U3MEPEHUM:

| — nyIMHaA CIIMHKH;

2 — paccTosiHME, HA KOTOPOM U3MEPSAETCS IMPUHA CIIMHKH;

3 — mMpUHAa CIIUHKY;

4 — mMpyHa U3/ Ha YPOBHE TIIYOUHBI TPOUMBI;

5 — paccTosiHUue, Ha KOTOPOM U3MEPSIETCA MPUHA NEPea;

6 — mmpuHa nepea;

7 — IMHA nepena;

8 — IJIMHA pyKaBa;

9 — mumpuHa pykaBa BBEpXY.

Ha nuHMsAX mecT u3mMepeHHM yKa3bIBarOT BEJIWYHWHBI MU3MEPEHUN B JIEKAJAX,
TEXHOJIOTUYECKUE IPUITYCKHU U BEIMYMHBI U3MEPEHUM U3/IeTUs B TOTOBOM BHJIE.

[ToaroroBnenHyro HHPpoOpMaLHIO 3aHOCAT B Tadbmuy 9.1 (rpadwl 1, 2, 3 u 4).

Tabmuma 9.1 — Mcxognas uadopmarius a1 COCTaBACHUS TaOJIUIIBI U3MEPEHUN
Bun uznenus Pa3mepsl

Pa3nuna, cm
Benuuuna, cM 1a, CM,

HanmenoBanue MEXTY CMEKHBIMU
MECT W3MEPEHUSI
. n3Mepe- pasme-
HU3MEPEHU [PHUITYCKOB B JIEKaJaX | TOTOBOTO pocramu
HUA JICKaAJI pamMu
A30eITUs
1 2 3 4 5 6
JInuHa CIMHKU 76 - II0B HACTpaYMBa- 70,8 - 2
HUS BOPOTHHKA —
1,0;

- moaru6 Huza — 3,0;
- ycajzika u ypaboTka

Htoro — 5,2
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Pucynok 9.1 — Cxema HaHECEHUSI MECT U3MEPEHUI Ha JIeKajga-OpUTHHAIIBI MY>KCKOTO- IIH/I)KaKa
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Oxonyanue Tadauusl 9.1

1 2 3 4 5 6
upuna 23 - CpeAHUI 1I0B 20,7x2=10,5%x2= -
CIIUHKH crmuHky — 1,0; =414 1,0
- IIIOB BTAYMBaHUS
pykasa — 1,0;
- ycaaka — 0,3
Hroro — 2,3
uT. 1.

TabGenb Mep COCTaBIISAIOT HA PEKOMEHyeMbI€ JIJISi U3TOTOBJICHHUS] KOHKPETHOMN
MoJieN pazMmepsl U pocta. [loatomy B ucxoaHyo nHpopmaiuio B 1abopaTopHOi pa-
00Te BKJIIOYAIOT BEIMYMHBI MEKPA3MEPHBIX U MEXPOCTOBBIX MPUPAIICHUHN JeTayen
MY>KCKOTO MUJKAKa, UCTIOIb3yEMbIE TIPU TPAJALMH JIEKA, UX 3aHOCST B rpadsl S U 6
tabmunsl 9.1. Jos monyyeHus 3Tod MHPOpPMALMKA MOYKHO HCIOJIb30BAaTh TUIIOBBHIE
CXEMBI I'pajialiuu JIeTajied My>XcKkoro numxkaka (puc. 9.2, 9.3, 9.4) unu yepTexu rpa-
nanuu jekai. [Ipu 3anonHenun rpadsl 5 cneayeT yUYUThIBaTh OTIUYHUS B U3MEPEHUSIX
JieKaa U TOTOBOTO M3AeNus (Harpumep, sl U3MEPEHUs IUPUHBI CIIMHKU B U3JIETHH
pasHuUIly MEXIy pazMepaMmu OepyT B JIBa pa3a OoJjbllie, YeM B JIeKayiax, a Juisl HIHpU-
HBI pyKaBa — B JIBa pa3a MEHbIIIE).

9.3 CocraBjieHue Ta0JJULbI K3MEPEHNH U3/1€eJIUSA B TOTOBOM BH/IE

Tabnuiy n3MepeHuil n3enust B rOoTOBOM BUJE COCTABIISIFOT HA OCHOBE IOATO-
TOBJIEHHOW MCXOAHOU MH(popManuu B hopme Tabauubt 9.2.

Tabnuua 9.2 — Tabnuua u3mMepeHuid B roTOBOM BH/IE

Bun uznenus [TonmHOoTHAs Tpynna
OO6xBaT rpynau, cMm
Bennuunel npenens-
96 | 100 | 104 .
No HaunmenoBanue HBIX OTKJIOHEHUM OT
o Poct, cMm OO0xBar Tanuu
/11 U3MepeHuit HOMHHAJIILHBIX pa3Me-
(benep), om OB HU3JIENHS, =CM
8 | 90 | 94 ponypeI,
1 2 3 4 5 6 7
JlniHa CHOUHKM OT IIBa 170
1 | BTauuBaHHUA BOPOTHHUKA 176
IO HU3A 182
U T. .

B tabenp Mep BKIIOYAIOT:

— HOMED U3MEpEHUs;

— HaUMEHOBAaHUE U3MEPEHUS;

— BEJMYMHBI U3MEPEHUN M3JeNUsl B TOTOBOM BUJE U PEKOMEHIYEMBIX pa3-
MEPOB U POCTOB;

— BEJIMYMHBI IPEJEIbHBIX OTKIOHEHUN OT HOMUHAJIBHBIX PAa3MEPOB.

70




g 2
04a _—/\ +g)3 ﬂi E,E
02 T
0z 03 |
ﬂ,s—J [
0.2
| 02
. L—ﬂ,é?
a1 0,1
02z 0,2 5,{. a1 0
' 02 | 02|\ \ge !
0.5-—’ 4 071 77 L iy
| ’E;.:p a1
e
}
0z 0z 0,7 0.7
U,E-J 4‘ ' L._g‘g
a3z a4 03 | 0,3
’ ' D,J E,J
g5t ! PE Lg | .
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[Tpu BeITIONTHEHUH JTA0OPATOPHOM PAOOTHI CTYJIEHTHI COCTABIISIIOT TaOeIh Mep
JUTSL MY’KCKOTO THKaka Ha 0a30BbIM M JIBa CMEXHBIX C HUM pa3MepopocTa (OAHH
OOJIBIINIA U OJTUH MEHBIIIH).

Jlnst 3anonHeHus Tadesst Mmep Ha 0a30BbIA Pa3MepOPOCT HEOOXOIUMO UCIOJIb-
30BaTh JaHHble TaOauiel 9.1. Jlnsg ompeneneHus BEIWYMH HU3MEPEHUM W3ETui
CMEXHBIX Pa3MEPOB M POCTOB BBIMOIHSIOT PacyeThbl, UCTOJIb3Ys JaHHbIE rpad 5 u 6
Tabauibl 9.1 (pa3Huiia Mexy CMEKHBIMU pazMepaMu U poctaMu). [Ipu yBenmdyeHuun
pasMepa W poCTa MEXKPOCTOBBIC M MEXpa3MEpHBIC MPUPAIICHUS MPUOABISIOT K W3-
MEPEHHUSIM U3JIEIIHsI, a IPU YMEHbBIIIEHUU — BEIYUTALOT.

[Ipu 3TOM cieayet yuuThiBaTh, YTO OJHU U3MEPEHUS («IJIMHA CIIUHKWY, <«JJIH-
Ha PYyKaBa») U3MEHSIOTCS B 3aBUCHUMOCTH OT pPOCTa, APYrue («IIUpPUHA CIHHKWAY,
«IIMpUHA Tepeia», «IIMPUHA U3JIETUs Ha YPOBHE TITYOHMHBI MPONMBDY, «ITUPUHA PY-
KaBa») — B 3aBUCHUMOCTH OT pa3Mepa; U3MEPEHUE «IUIMHA MEPEIay U3MEHSAETCS B 3a-
BUCHMOCTH OT pOCTa M OT pa3Mmepa.

B nocnenntoto rpady Tabesns Mep BHOCSAT BEJIMUYUHBI TIPEACIIbHBIX OTKIOHCHUHN
OT HOMHUHAJIBHBIX Pa3MEPOB U3AeHUsA. BenuuuHbl NpenebHbIX OTKJIOHEHHM OT HO-
MHHAJIbHBIX Pa3MEPOB TIO-OCHOBHBIM U BCIIOMOTaTEIbHBIM MECTAM MU3MEPEHUN TOTO-
BbIX n3nenuii yctanaBauBalot CTh 1794-2007 «U3nenus mseitnble. [etanu onex sl
BEPXHEHN MaJbTOBO-KOCTIOMHOIO accoptumeHnTa. Jlonyckaemole oTkioHeHus» u CTh
1689-2006 «M13nenus miBeiHble. Onexna BepXHsA IJIaThEBO-0Jy304HOTO aCCOPTH-
MeHTa. Jlomyckaemble OTKIOHEHUS B ieTansix» (mpuioxenus XK u ).

BenuMHBI OTKJIOHEHUH 0T HOMHHAJIBHBIX PAa3MepPOB OTJIHYAKTCH B M3/e-
JIUSIX VISl B3POCJIBIX W JieTeil, 3aBUCAT OT NMPHUMEHAEMbIX MATEPHAJIOB (TKAHD,
TPUKOTAK) M HE MOIYT NPEBbIIATH I[OJOBHHY BeJIHMYHMHBI MeKpPa3MepHOil
(MexxkpocToBoii) pasuuusl (rpadst 5, 6, Tadn. 9.1).

9.4 Odopmienue oTuera no JadboparopHoii padore
B otyete mo maGoparopHoi paboTe HEOOXOIUMO MPECTABIUTE 3aIIOTHCHHBIC
tabmuupbl 9.1 n 9.2. K oTyery NpUIOKUTh KOMIUIEKT JIEKaN-OPUTHHAIOB MY’KCKOIO

MUJa’kaka ¢ HAHCCCHHBIMU JIMHUAMH MCCT KOHTPOJIbHBIX I/I3MepeHI/Iﬁ Hn pacdycTraMu
BCJIIMYHMH I/I3MepeHI/Iﬁ B JICKaJ1axX U B T'OTOBOM BHUJC.
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Hpunnoxenne A

Cxembl rpaganuu 6a30B0M KOHCTPYKIUH KEHCKOM MJIe4eBOM 01€KIbI
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Pucynok A.1 — BK cniunku u nepena. ['paganus no pazmepam. Pazmepst 80-104
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Pucynok A.2 — BK cniuaku u nepena. ['paganus no pocram Pazmepst 80-104
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Pucynok A.3 — PykaB UMK 1. I'paganus no pazmepam. Pazmeps 80-104
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Pucynok A.5 — Ilepen UMK 1. I'paganus no pasmepam. Pazmepst 80-104
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Ipuioxenue b

®opma «TUTYJBbHBIUA JUCT»
TEeXHHUYECKOr0 ONMMCAHUSA

YTBEPXAIO:
3aM.JUpeKTOpa MO MPOU3BOJICTBY
OAO «3Hams uHAYCTpUATU3ALNN»

MOIIHACH d.N.0.

Jara

M.IL

TEXHUYECKOE OIIMCAHHUE

HauMCHOBAaHUE aCCOPTUMEHTA, HOMEP MOJACIN

Homep THIIA Ha n3nenne
TO BY 300200360. XXX — XXXX

0003HAYCHHE TEXHUYCCKOTO OMHCAHUS

Pexomenayemblie pasmepsr:
Pocra:

TEXHOJIOI

TOJIUCH d.1.0.

KOHCTPYKTOP

MOIINCH D.N1.O0.
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IIpuioxenue B

(DOPMa «Onucanue BHENIHEr0 BUAa MOJEJIN»
TEXHHYIECCKOI'0o OIMMCaHuA

Onucanue Xy10:KeCTBEHHO-TEXHUYECKOro opopmiieHuss moaeau Ne

Oopa3zen mogean yreepaxaeH XTC
IIporoxos Ne oT
CuiryaT

[IBeToBas ramma AJis Bepxa, MOAKIAAKH, GypHUTYpa JOHKHBI COOTBETCTBOBATh KOH-
(bexk1noHHON KapTe.

OIIMCAHUE BHEIIHEI'O BUJIA
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Ipuiaoxenue I'

®opma «Oco0eHHOCTH U3TOTOBJICHHUSI MOJEJIID)
TEXHHYECKOI0 ONMMUCAHUS

Oco0CeHHOCTH U3rOTOBJICHUS MOJAEH No

ITIO PACKPOIO: packpoii mpon3BOJIAT COINIACHO HUTEN OCHOBBI, YKa3aHHBIM Ha JIie-
Kayiax, crieliupuKanyu JeTaieu.

1O IYBJIMPOBAHUIO: ny6nupoBaHue MpOU3BOMASIT COTJIACHO crielMpUKaAIUU J1e-
Tajei KPosi, CXEMBI KPOsI, CXEMBI TyOJIUPOBAHUS W KapThl aHATN3a TKaHHU.

I10 I[IOIINBY:
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IMpuiaoxenue /1

Ta6nuna /1.1 — HaumeHoBaHuE MECT U3MEPEHUN W METOJIbI U3MEPEHUS H3/Ie-

Bj1%0%1

Haumenosaunue
MECTa U3MEPEHUS

Merton usmepeHus u3aenus

1

2

OcHOBHBIC HN3MCPCHHAL. [1neueBrle U3nenus

JlJImMHa CIMHKU

Bnonb cepeuHbl CIMHKK OT I1IBa BTAYWBAHUS BOPOTHHUKA JI0
Hu3a. B u3nenuu 6e3 BOpOTHUKA — OT Kpast CepeANHBI TOPJIO-
BHHbBI CIIMHKH JI0 HU3A

[IIuprHa CIMHKKU

Mexay mBaMy BTaUMBaHUs PYKaBOB, KPasitMU IPOWM (B U3/e-
ausix 6e3 pyKaBoB) B CAMOM Y3KOM MECTE Ha YPOBHE, YKa3aH-
HOM B TEXHMYECKON JOKYMEHTALIMU Ha U3JIETIUE

[llupuna wu3nenus
Ha YpOBHE I TyOUHBI
ITPOUMBI

Ot xpas 6opta 10 cepeauHbl cnuHku. B uznenusx 6e3 6opToB
~ MeXIy OOKOBBIMH CTHOaMU WM OT CEpEAHMHBI Tepeaa o
CepeaMHBl CIIMHKH. B MYXCKUX M JETCKHX COpPOYKax C 3a-
CTE)KKOU JIO HU3a B 3aCTETHYTOM BH/IE

Jlnmina pykaBa

Bnonb cepeaunbl BepXHel 4acTH OT BBICIIEH TOYKU OKaTa JI0
HU3a WIM HUKHETro Kpasi MaHkeThl. B pykaBe MoKpos periian
WJIU LIEJIBHOKPOGHOM — BJIOJIb CEPEANHBI BEPXHEH YacTU WIH
[0 CpeAHEMY IIBY OT IlIBa BTAaUYMBAHUS BOPOTHHKA JO HU3A
WJIM HUKHETO Kpasi MaHKEThI

JInuHa BOPOTHUKA

Bnonp mBa BTauMBaHMS BOPOTHUKA B TOPJOBUHY OT OJTHOTO
KOHIIA JI0 IPYroro KOHIA Wik [0 npsiMoi. BopoTHUK copouku
— BJIOJIb CTOMKM MEXJIY BHEHIHUMHU KOHIIAMH TETENb WJIH OT
BHEIITHEr0 KOHIIA METIH JI0 IIEHTPA MyTOBUIIbI

[lupuna wu3nenus
10 JIMHUH TaJINU

[To muHMYM TanuM OT Kpas OopTa J0 CepearHbI CIIMHKU. B m3-
nenusix 6e3 60pToB — MEXKy OOKOBBIMH CIrMOaMU UJIU OT Ce-
peAVHBI TIepena A0 CEPeAMHBI CIUHKA. B m3menuu HeoTpes-
HOM TIO JIMHWH TaJIMd — HA YPOBHE, YKa3aHHOM B HOPMAaTHB-
HO-TEXHUYECKON JOKYMEHTAIINH HA U3/ICIINE

[Iupuna wuzpenus
Ha YpOBHE JIMHUU
oenep

[To nuaum Genep OT kpas 60pTa 4O cepeauHbl CIUHKU. B n3-
nenusx 0e3 60pTOB — MeXTy OOKOBBIMU CrHOaMu WIH OT Ce-
pEeIMHBI Tiepesia 10 CepeauHbl CuHKU. V3Mepenue mpousBo-
JST Ha YPOBHE, YKa3aHHOM B TEXHHYECKOW IOKYMEHTAIUU Ha
u3aenmne

BcniomorarenbHbie HN3MCPCHUA

JIlnHa CHHUHKW 10
TalIMM B M3JICIHMIX
OTPE3HBIX MO JUHUU
TaJInu

B,Z[OJII) CEpCAMHbI CIIMHKKW OT IIBA BTAYWMBAHUA BOPOTHHKA O0
mBa MMpuTadYmMBaHuA 110 JIMHUW TaJIUU. B HN3CIUAX 0e3 BOpPOT-
HHKa OT Kpasd CCPCAWHBbI I'OPJIOBUHBI CIIMHKK IO IIBAa IIpUTa-
YWBaHUW 110 JMHHNU TAJIMU
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[Tpogomxenue Tabauist [.1

1

2

Jlnmina KOKETKH

CIIMHKH

BI[OJ'IB CCPCANHBI CIIMHKW OT IIBA BTAYMBAHUA BOPOTHHKA I0
HH3a KOKCTKH

JlnuHa nepena

Bnonb nepena ot yriia miedeBoro mBa U TOPJIOBUHEI 0 HU3A,
napajiesibHO Kparo 00pTa WM JIMHHUM TMoJTy3aHoca (Uiu cepe-
JIUHBI TIepe/ia WM IJIAHKH), WIK 10 TEXHUYECKON TOKyMEH-
Talluy Ha U3JIeTue

Tuprna nepena
WIN  TOJIOYKH 1O
JUHUN TPy U

OT mBa BTauumBaHUs pyKaBa JI0 Kpas OopTa B caMOM y3KOM
mecte. B mznenusix 6e3 60pToB — MEXIy IIBAMU BTaUMBaHUS
PYKaBOB B CaMOM Y3KOM MecTe. B u3nenuu nokpos perjiian u
LEJIbHOKPOCHOM H3MEPEHHE NPOU3BOJUTCA HA YPOBHE, yKa-
3aHHOM B TEXHUYECKOM JOKYMEHTALIMH HA U3/1eIe

[IInprna pyKaBa | BBepxy IO HM)KHEHM YacTH pyKaBa IO NPSIMOM Ha YPOBHE

BBEPXY HaumOOJbIIEr0 BbleMa (B LEIbHOKPOCHBIX pyKaBax — Ha
YPOBHE YIJIOB IOJpe3a) OT cruda nepegHero nepekara a0
JIOKTEBOT'O WJIM OT MEPEAHEr0 cruda 0 3aIHEro

[Ilupuna  pykasa | Bo BABOE CII0KEHHOM BHJIE

BHU3Y

[ITuprHa MaHXEThI

Brionb MamwkeTsl OT OJJHOTO KOHIIA JI0 APYTOro WK BO BIIBOE
CJIO’)KEHHOM BHJIE

[IInprHa BOPOTHHKA

B xoHIax u nmocepeanHe HUKHErO BOPOTHUKA OT IIBA BTAYH-
BaHUS (MM HACTPAYMBAHUS) UM OT HUKHETO Kpasi CTOMKH J0
Kpast OTJIETa

[IIupuna cTonku

B koHIIax u nmocepeauHe CTOMKHU OT IIBa BTAYMBAHUA 0 Kpas
CTOUKHU

bproku. OCHOBHBIE U3MEPEHUS

JlnuHa mo OOKOBO-
My IIBY

B,Z[OJII) OOKOBOI'0O IIBAa OT IIIBA [IpUuTa4YuBaHHs I10sCa WU OT
BCPXHCTO Kpas 10 HMU3a

JlmiHa  MOJIOBUHBI
rnosica WJIM MIAPHUHA
10 JINHUH TaJIAU

[lo mBy mpuTadynMBaHMs Hosica OT Kpas TEpeIHel 4YacTh 0
cpenHero mBa. B uznenuu 6e3 mosica — o BEpXHEMY Kparo BO
BJIBOE CJIO’KEHHOM W PacHpaBICHHOM BHJI€ OT OJIHOTO Kpas JI0
JIpYroro

BcniomorarenbHbie HN3MEPCHUA

[[Ilupuna HA ypOBHE
CpPEIHEro 1IBa

Ot cruba 3agHel yacT J0 cruda nepeaHel yacTu Uik oT 60-
KOBOT'O Cpe3a JI0 MaroBoro cruda

[[IuprnHa BHU3Y

ITo kparo HHU3a OT cruba nepeaHen yacTu 10 cruda 3aJHen ya-
CTH WJIH N0 HUKHEMY KPAar0 BJIBOE CI0KEHHOW MaHXKEThI

JlniHa mo mraroBo-
My HIBY

Bnoae marosoro miBa oT CpeaHCro mBa A0 HHU3a

[IIupuna nosica

B KOHIax OT IIBa IpUTAYUBAHUA I10ACA JO BCPXHCTO Kpas
WJIM 10 TEXHUYECKOM JOKYMCHTAIMK HAa U3ACJIINC
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Oxonuanne Tabymmns! /.1

1

2

KOOka. OcHOBHBIE U3MEPEHHUSI

JlmuHa 100Ku

BI[OJ'IB CCPCAMHBI MCPECAHCTIO U 3aJHCTO ITOJOTHHUIIA OT BECPX-
HCTO Kpas WJIK IBA NIPUTAYUBAHWA 11051Ca 1O HHU34a

[Iupuna rOOKM MO
JTMHUY TaJTUH

[To BepxHEMY Kparo mosica Win 100KH (B 3aCTETHYTOM BHJE, C
POJICPHYTOM JIACTUYHON TECHMOIN)

upuna r0O0KkM MO
auHuK Oenep

OT cepeaMHbI TIEPEAHETO MOJOTHHINA 0 CEPEIUHBI 3aIHETO
(Ha ypoBHE, YKa3aHHOM B TEXHHUYECKOW TOKYMEHTAIIUU) WU
OT JIEBOTO JI0 MPABOTO OOKOBOTO cTH0a

BcrniomorarenbHbie HN3MCPCHUA

Hupuna 100KH
BHU3Y

Ot CCPCAHHBI IICPCAHCTO ITOJOTHHIINA 0 CCPCAWHBI 3aIHCTO
110 IMHHWHN HHU3a U3CINA

[IIvpuna nosica

MC)KI[Y BCPXHHUM W HHXKHUM KpasiMH I1051Ca

JlnuHa paspesa (3a-
CTEXKH) FOOKH

Bnons kpast paspe3a OT IIBa NMPUTAYMBAHMS MOsCa WIH OT
BEPXHETO Kpasi F0OKH J10 3aKPETKU
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Tabmuua XK.1 — IlpenenbHbie OTKIOHEHHUS] OT HOMUHAJIBHBIX Pa3MepOB MO Me-

Ipuioxenue K

CcTaM I/IBMCpCHI/Iﬁ AJIs1 OJCKABI ITAJIbTOBO-KOCTIOMHOI'O aCCOPTHUMCHTA

Hpe/:[eanoe OTKJIOHEHHUEC OT HOMHU-
HaJIbHBIX PasMCpPOB U3ACIINUSA, CM

JUTsI HOBOPOJK-

HanmeHnoBanue .
. JIJIsI IIKOJIBHUKOB, JCHHBIX, JETCU [Ipumeuanue
OCHOBHBIX U3BMCPCHUU
MOJIPOCTKOB U ACEIbHOTO U
B3POCIIBIX (£) JIOIIKOJIBHOTO
BO3pacToB ()
1 2 3 4

W3 nenus nnedeBoit rpynibl. OCHOBHbBIE U3MEPEHUS

1. JInuua CHHMHKH, | Y2 BEIMYUHBI Y2 BeITMYIMHEI

nepena MEXKPOCTOBOM | MEXPOCTOBOU
pa3HUIIbI pa3HUIIbI

2. lllupuHa CIMHKU 0,5 0,5

3. lupuna wuznenus

Ha YpPOBHE TJIyOWHBI

MPOKWMBI BJIBOE CJIO-

YKEHHOT'O M3JICIUs 1,0 0,7

4. JInvHa pykaBa:

— BTA4HOIO; 1,0 0,7

— peryiaH ¥ UEIbHO-

KPOEHOT0 1,5 1,0

5. JlnuHa BOPOTHHKA

(B wu3menusix ¢ 3a-

CTEXKOM JI0 Bepxa) 0,5 0,5

N3 nenus nosicHoit rpynmnbsl. OCHOBHBIE U3MEPEHUS

6. Jlilmaa 1o OoKo-
BOMy 1By (OpIOK,
HIOPT U JIp.):

— JUTHHHBIX;

— KOPOTKHX  (BBIIIIE
JIMHUU KOJICHA)

Y, BEJIMUUHBI
MEXKPOCTOBOM
Pa3HUIIBI

Y, BEJIMUUHBI
MEXKPOCTOBOM
Pa3HUIIBI

7. Jlnuna 100K
BJIOJIb CEPEIUHBI TIe-
PEAHETO WUJTU 3a/THETO
IOJIOTHUIIIA

Y, BEJIMUYUHBI
MEXKPOCTOBOM
Pa3HUIIBI

Y, BEJIMUUHBI
MEXKPOCTOBOM
Pa3HUIIBI

8. JlnmHa TOIOBHHBI
NPUTAYHOTO  TOsCa
WM TIHpUHA W3e-
JIUA 10 JIMHUH TaJIuU
(BO BIIBOE CJIOXKEH-
HOM BHJIE)

1,0

0,8
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Oxonuanne Ta6aumsl XK. 1

I |

2 3

BcniomorarenbHbie HN3MCPCHUA

9. Jlnuna CITMHKH, B n3aennu U3 UCKyCCTBEHHO-
nepeaa 10 JHHUM Ta- ro Mexa, BOPCOBOT'O TPHUKO-
v e, or
PE3HOM IO JIMHUH pocTkoB, B3pocibix — + 0,8
TaIuu 0,5 0,4 CM:;
— AJI4 HOBOPOXIACHHBIX, OC-
T€ SICETLHOTO W JOIIKOJb-
HOTO BO3pacToB —+ 0,6 cM
10. JInuHa KOKETKH 0,5 04
11. IHI/IpI/IHa U3aeaUsd B u3nenuu U3 UCKYCCTBEHHO-
HA ypOBHE TalHH B ro Mexa, BOPCOBOTO TPHKO-
e otpesnon
O JIMHUH Tajlnn 1,0 0,8 pOCTKOB, B3pociblx — + 1,5
CM;
— VIl HOBOPOXXIEHHBIX, Je-
TEU SCCIIBbHOIO W JOIIKOJIb-
HOTO Bo3pacToB —+ 1,0 cm
12. lupuHa uzaenus
PSMOTO CUITydTa
BHU3Y 2,0 1,5
13. JlnuHa 1o miaro-
BOMY IIBY:
— OpIOK; 0.8 0,5
— IOpT 0,3 0,3
14. Ilupuna BOpOT-
HHUKa 0,5 04
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Ipuiaoxenune U

Tabmuua W.1 — TlpenenbHble OTKIOHEHHS OT HOMHHAJIBHBIX Pa3MEpOB IO
MeCTaM M3MEPEHUM JIJIsl OJIEXK bl MJIAThEBO-0JTy304HOI0 aCCOPTUMEHTA

HpenenLHoe OTKJIOHECHHUE OT HOMU-
HaJIbHBIX pPasMCpPOB U3ACIINUS, CM

JUIS HOBOPOJXK-

HaumenoBanune JUIS IKOJIbHHU- .
. JICHHBIX, 1eTeN IIpumeyanue
OCHOBHBIX U3MEPEHUI KOB, IIOJIPOCT-
SCENBbHOTO U
KOB M B3POCIIBIX

@) JIOLIKOJIBHOTO

BO3pAacTOB (+)

1 2 3 4

N3 nemns mieueBot

yrnbl. OCHOBHBIE U3MEPEHUS

1. JlnuHa  CHMHKH, | Y5 BEIWYUHBI | Y BeIMUYUHBl | B u3nenmsx us gopmoycroiun-
nepena MEXPOCTOBOM | MEKPOCTOBOH | BOTO TPHKOTAXKHOTIO ITOIOTHA.
— JJIA IIKOJIBHHUKOB, IIOAPOCTKOB
PAsHHIIBL PASHHUIB! 1 B3poCnbIX £ 1,5 cm; ’
— 1A JEeTeH sCEIbHOIO0 MU J10-
IIKOJIBHOTO BO3pacToB £ 1,0 cMm
2. llupuHa ciuHKH 0,5 0,5
3. lupuna wuzgenus
Ha YpPOBHE TJIyOWHBI
IPONMBI 1,0 1,0
4. JlnvHa pykasa: Y5 BeNIMYUHBI | Y5 BennuuHbl | B msnemnsx u3 dopmoycroituu-
— BTA4HOTO; MEXPOCTOBOM | MeEXpocToBon | BOTO TPHKSTMHOOFO H‘;HOT(I::: .
— JJIA IIKOJIbHUKOB, ITOJ TKOB
Pa3HHILLL L 1 B3pocibIX + 1,5 cMm; P
— JUIsL JIeT€d SICENBbHOrO0 U J0-
LIKOJIBHOTO Bo3pacToB + 1,0 cMm
— peryiaH ¥ UEIbHO-
KPOEHOI0 1,5 1,0
5. /lnmHa BOpoTHUMKa
(B wu3menusix ¢ 3a-
CTEXKOM JI0 Bepxa) 0,5 0,5
N3 nenust mosicCHOM rpyniibl
6. JlimHa 1o OOKO- | %2 BENIUYMHBI | Y2 BEJTUYMHBI
BOMy 1By (OpIOK, | MEKPOCTOBOM | MEXPOCTOBOM
HIOPT U Jp.): pa3HULIBI pPa3HULIBI

JUTMHHBIX ~ (HIDKE
JIMHUM KOJICHA);
— KOpOTKHMX (BBbILIE
JIMHUU KOJICHA)
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Oxkonuanue Tadimusr 1.1

1 2 3 4

7. dnuna 100ku 1,0 0,6 B m3nenusax w3 dopmoycroituun-
BOT'O TPUKOTA)KHOTO MOJIOTHA:
— AJId IIKOJIbHHUKOB, MOAPOCTKOB
1 B3poCibIX * 1,5 cm;
— Ja AC€TEHU ACCIBbHOIO U 10-
IIKOJIBHOTO BO3pacToB £ 1,0 cMm

8. JlnmHa TOIOBHHBI

nosica Wi IIMpPUHA

10 JUHUM Tanuu (BO

BIBOC '~ CJJOJKEHHOM

BUJIC) 1,0 0,6

BcnomorarensHblie HN3MCPCHHA

9. JlnuHa COUHKH 10
JIMHUH TAJIUHA B A31€-
JUAX OTPE3HbIX MO
JIMHUH TaJITUHA

0,5 0,4

B usnenusax u3 dopmoycroituu-
BOT'O TPUKOTAXKHOTO MOJIOTHA:

— JUTsl MIKOJIbHUKOB, MOJIPOCTKOB
1 B3pocibix + 0,7 cMm;

— g JOeTed SICEILHOIO W JO0-
IIKOJIBHOTO Bo3pacToB + 0,5 cM

10. JlnimHa  KOKETKH
MOCepeIuHe

0,5 0,4

11. llupuna uzgenus
Ha YpOBHE Tallud B
U3JICTTUN  OTPE3HOM
0 JIMHUY TAJIUKA U Ha
ypoBHE Oenep B
Oprokax, rOKax

12. lupuHa uzaenus
PSIMOTO CUITydTa
BHU3Y

2,0 1,5

13. JlnuHa 1o miaro-
BOMY IIIBY:

— OpIOK, 1000K;

— TIOPT

Y2 BEIIMYNHBI
MEXKPOCTOBOM

pa3HULIbI 0,5
0,3

14. Ulupuna BOpOT-
HUKA

0,5 0,5
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