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[Iporpamma cocTtaBieHa Ha OCHOBE (erepaibHOr0 TOCYAAPCTBEHHOIO
00pa30BaTeNbHOTO CTaHJapTa BBICIIEr0 OO0pa3oBaHUs (YpPOBEHb IIOJITOTOBKH
KaJpOB BBICIICH KBanu(uKalKMK) IO HampaBlieHHi0 mnojarotopku 22.06.01 —
TexHoI0rnM MaTepuanoB, YTBEPKIACHHOTO IPUKA30M MUHUCTEPCTBA 00pa30BaHUS
u Hayku P® ot 30 wurons 2014 Ne 878, u macmnopra crennanpbHocTH 05.16.09 —
MarepuanoBenenue (1o OTpacisiM), HOMEHKJIATYpbl CHEUAIBHOCTEH HayYHBIX
paOOTHHUKOB, YTBEPXKICHHOW mpukazoM MwunHoOpHayku Poccum ot 25 despans
2009 r. Ne 59.

HEJIN U 3AJAYN OCBOEHUSA TUCHUITJINHBI

HCJII)IO HU3yUCHUA OUCHUILUIMHBI  ABJIACTCA  H3YUCHHUC  CIICHHUAJIBHBIX
BOIIPOCOB MaTCPpUAIIOBCICHUA CBApPHBIX COGILI/IHGHI/Iﬁ KOHCTPYKIHOHHBIX
MaTCpUuaJIOB U IIOAXOJ0B K pallMOHAJIbHOMY ITOCTPOCHHTIO TEXHOJIOTUH CBAapKHMH.

3apauyaMu JUCIUTUTHHBI SBJISTFOTCS:

— u3y4yeHUE (PU3MYECKUX SBICHUW TMPU CBAPKE KOHCTPYKIIMOHHBIX
METaUIMYECKUX MaTepUaJIOB;

— O3HAKOMJICHHE C HAYYHBIMA OCHOBaMH CBAPUBAEMOCTH CTAJICH;

— H3yyeHHE (PUBMYECKMX OCHOB TEPMHUYECKON 0OpabOTKM CBapHBIX
COECIMHECHUN.

B mpomecce ocBoeHWs IUCHUIUTMHBI  (DOPMHUPYIOTCS — CIICIYIOITHE
KOMITCTCHITUH

- CIOCOOHOCTBIO M TOTOBHOCTh TCOPETUYECKH OOOCHOBBIBATH M
ONTUMH3UPOBATh TEXHOJIOTMUYECKUE TMPOIECChl TMOJYYEHUS TEPCIEKTUBHBIX
MaTepHaioB U MPOU3BOJICTBO U3 HUX HOBBIX M3JICIUN C YYETOM IMOCIEICTBUMA IS
o61iecTBa, S5KOHOMUKH ¥ 3kostoruu (OITK-1);

- CHOCOOHOCTh W TOTOBHOCTH 00pa0OaThiBaTh pe3yJabTaThl HAy4YHO-
HCCIIEI0OBATENHCKONU paboThl, 0OPMIISITH HAYYHO-TEXHUUYECKUE OTYEThI, TOTOBUTH
K MyOJaMKaluu Hay4dHble cTaThy U gokiaaasl (OITK-8);

- 3HaThb M  CIOCOOHOCTh  TMPUMEHSATH  METOJAMKH  TOJATOTOBKHU
MeTrauiorpagudeckux OUTMGOB I MCCIEIOBAHUS METOAAMH  ONTHYECKOMN
mukpockormu (ITK-17);

- 3HaTh U CIIOCOOHOCTH NMPUMEHSATh METOAWKH OIPEIACICHHS IMapaMeTpoB
CTPYKTYpPBl METAJIbI CBApHBIX COCIWHCHWA C TIPUMECHCHHEM DPa3IMYHBIX
¢busnueckux meroaoB uccieaoBanus (I1K-18);

- CIOCOOHOCTH  CHUCTEMAaTHYECKH  HM3y4aTh  HAyYHO-TEXHHUYECKYFO
uH(OpMAIUIO, OTEYECTBEHHOTO M 3apyO0eXHOTO OMbITa MO COOTBETCTBYIOIIEMY
npodwtto moarotosku (ITK-19).



IINTAHUPYEMBIE PE3YJIBTATBI ObPA3OBAHUS, POPMUPYEMBIE
B PE3YJIBTATE OCBOEHUA JTUCIHUIIJIMHbI

B  pesynabrare  OCBOGHHMS ~ JUCHMIUIMHBI  OOydYalolmIuiics  JOJDKEH
JIEMOHCTPUPOBAThH CJIeAYIOlIHe Pe3yJIbTAThl 00pa30BaHuS !

3HATH:

- OCHOBHBIE 3aKOHOMEpPHOCTH IU((Y3UOHHBIX MPOLECCOB MPU CBapKe
pasHopoanbix craneit (OITK-1);

- OCHOBBI TEOPHH TepMUIECKOl 00paboTku craneii (I1K-19);

- OCHOBHBIE METOJMKH HCCJIENOBAaHUS CTPYKTYPHBIX U  (ha30BbIX
npeBpaineHuii B Mmetayuie (I1K-27);

yMeThb:

- 00OCHOBBIBaTh BBIOOp Marepuayia JJsi M3TOTOBJIEHUS  CBAapHBIX
koHcTpykuuid (I1K-18);

- NPUMEHSATh METO/bl KOJIMYECTBEHHOW MeTauiorpauu K OLEHKe
o0beMHoOM f0m (a3, pazmepa 3epHa (OITK-8);

- 00OCHOBBIBaTh  LI€JIECOOOPA3HOCTh  IPOBEACHUS  IOCIECBAPOYHOU
TepMudeckoi oopadoTku (I1K-17);

BJIAJeTh:

- METOAMKOW OMpEeNeICHHs] PEeKUMOB TEPMUUYECKOM O0OpabOTKH CBapHBIX
COCIMHEHU CTaJel pa3IMIHBIX CTPYKTYpHBIX KitaccoB (I1K-17).

KPATKOE COAEP KXAHUE PA3AEJIOB IUCLHUIIJIMHbI

1. ®u3nyeckoe cTpoeHHE METAJLJIOB U €r0 3Ha4YeHHe VIS CBapKH
Pomp aroMHOro crpoeHuss MetajuioB. PoOJIb  KPHUCTAUIMYECKOTO CTPOECHUSA
METaJIOB.

2. TepMmuuyeckue HMKJIbI CBAPKH, PeAONpe/iesiionue CTPYKTYPY M cBoiicTBa
CBapPHBbIX COeTUHEHUH

3. [InaBjieHHe U KPUCTALUIN3ALMS CIJIABOB H METAJLJIA CBAPOYHOMH BAHHBI
[InaBneHune MeTaIOB, CBapoO4Has BaHHA. 3aKOHOMEPHOCTH KPHUCTAJUIA3ALUU
CBapHOTIO IIBA.

AJIOTpONMYECKUNE W3MEHEHHMs, UX pOJib NpH CBapke. [[uarpamMmbl COCTOSIHUSA
CIUIABOB U UX 3HAYEHUE MTPU KPUCTAIIU3AIMN METAJIJIA CBAPHBIX COCTMHEHUN.

4. Iu¢dy3us B CBAPHBIX COeIMHEHUSIX
OcnogubIe 3akoHOMepHOCTH Auddy3un. [uddy3rnonnsie mporecchl mpu CBapke.

5. CTpyKkTypHBI€E M (pa30Bble NPeBpPallleHNs B CTAJISX MPH CBapPKe
da30Bble MPEBpAILCHUS B CTAJIM IPU HarpeBe B mpoiecce cBapku. Da3oBbie
MpPEBPAILEHUS TIPU OXJIAKJICHHHU. PacueTHble METO/bl ONpENeNICHHs] MapaMeTpOB
MpEeBpaIlEHUsl. JKCIEPUMEHTAIIBHOE OIpEJeIeHUEe KUHETUYECKUX MapaMeTpoB
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¢da3zoBbIX TmpeBpaileHUil. BiusHMe MakcUManpHOM TeMIlepaTypbl Harpesa.
BnusiHue mmTenbHOCTH NMpeObIBaHUS BBIIIE KPUTHUYECKOM Touku Acs Bnusnue
WU30TEPMHUYECKOM BBIACPKKM Ha CTaJAUM OXJAXICHHS TEPMHYECKOIO IMKJIA
CBapKH.

6. Bansinue JIernpyommx 3JIeMeHTOB HA NPOLeCcChl, IPOTEKAIOIINE B CTAIAX
IIpH CBapKe
Kuneruka oOpa3zoBanus aycrteHuTa. ['omMoreHumsauus aycteHura. PocT 3epHa
ayCTeHHUTA. BiausHue Nerupyromux 3J1€MEHTOB Ha KMHETUKY pacliaja ayCTEHUTA.
AHanu3 npeBpanieHus ayCTeHUTa ¢ IPUMEHEHUEM NIepCOHanbHOro OBM.

7. CBapuBaemMOCTh CcTaJIel
['opsune TpemuHbl. XOJOIHBIE TPEUIUMHBI. XPYNKoe paspyumeHue. OTIycKHas
XPYIKOCTh M XPYNKOCTb B YCIOBHUAX IOJ3ydecTH. BomoponoycToOM4uMBOCTS.
Tpemnnbl nmoBropHOro HarpeBa. PasympouneHue. OmnpeneneHue ONTUMAaJIbHBIX
IIapaMeTPOB TEXHOJIOTUH ¢ IPUMEHEHUEM NIEPCOHAIBHBIX DBM.

8. Tepmuueckasi 00padoTKa CBapPHbIX COeIUHEHU N

OO6mue nonoxkeHusi TepMuueckoir 06padoTku. Tepmudeckas 00pabOTKa CBapHbIX
COCMHEHUM  ayCTEHUTHBIX craned. Tepmuueckas oOpaboTKa  CBapHBIX
COCIMHEHUI HH3KOYIIEpOAUCTHIX cTaneil. Tepmuueckas o0paOOTKa CBapHBIX
COCIMHEHNN HU3KOYIJIEPOAUCTBIX CTaJe€d Il CTPOMTEIBHBIX KOHCTPYKIIMH.
Tepmuueckass ~ 00paOOTKa  CBapHBIX  COCIMHEHUN  HU3KOYTJIEPOJUCTHIX
TEIJIOYCTOMUMBBIX cTanel. Tepmuueckas o00paOOTKa CBapHBIX COEIUHEHUU
BBICOKOJIETUPOBAHHBIX XPOMUCTBIX CTAJIEH.

9. Yruepoaucrbie, HU3KO0- M CPeIHEIErHPOBAHHbIE CTAJIH IJIs1 CBAPHOT0
000pya10BaHMS U KOHCTPYKIUIA
TpeOoBaHus K CBOWCTBAM CBapHBIX coeauHeHHW. Huskoyriepogucteie u

HU3KOJIETUPOBAHHBIE CTaJIU. TeroycronurBbie CTaJIH. HByx(da3zubie
HU3KOJIETUPOBAHHbIE CTainu. HuU3KoJIeTMpOBaHHBIE CTajld KOHTPOJUPYEMOU
ITPOKATKH. Cpenueyriepoaucteie HU3KOJIETUPOBAHHBIE CTaJIu.

Bricokoyriiepoauctsie cTaiii. XaaJIHOJIOMKHE CTan

10. BbIcOKOJIeTHPOBAHHBbIE CTAJIH
XpOMHUCTBIE  CTalyd.  XPOMOMApPraHIOBUCTBIE  CTadd.  XPOMOHUKEIEBBIC
QyCTEHUTHbIE  CTajlyd. XPOMOHHUKEIIEBBIE AYyCTEHUTHO-MapTEHCUTHBIE u
MapTeHCUTO-(DeppUTHBIE  CTalM. XPOMOHHUKENIEBbIE ayCTEHUTHO-(DEeppUTHBIC
cranmu. BpicokomaprannoBuctele craind. (CBapuBaeMoCTb UM OCOOEHHOCTH
TEXHOJIOTUH CBapKU BBICOKOJIETUPOBAHHBIX CTAJIEH.

11. CBapHble coeuHeHNsI CTAJIeil, PA3HOPOJAHBIX MO0 COCTABBI U
CTPYKTYPHOMY KJIaCCy



OOpazoBaHue MPOMEKYTOUYHBIX CIUIABOB B 30HE cruiaBieHus. Juddy3noHnbe
IpOIIeCChl B TBEPAOM COCTOSHUM HA TPAHUIE CIUIABICHUS Pa3HOPOIHBIX CTaJIei.
Oco0eHHOCTH CBapKH pa3HOPOAHBIX CTaJeH ayCTEHUTHBIMU ILIBAMHU.

12. U3HococTOMKMIi HATVIABJICHHBIH MeTaJL1
Oco0eHHOCTH CTPOEHUS U CBOICTBAa M3HOCOCTOWKHMX HAIUIABJIECHHBIX cl0€B. Pob
JIETUPOBAaHUs  W3HOCOCTOWKOIO  HAIUIABIEHHOTO MeTauia. M3HococTonkni
HaIUIaBJICHHBIA METaJUl, YIPOYHAEMbIA BBIICICHUSMH JUCHEPCHOM  (pa3bl.
HecTaOunbHO ayCTEHUTHBIN HATUIABICHHBIN METaJLII.

OLHEHOYHBIE CPEJACTBA J1JId KOHTPOJISA OCBOEHUA
PE3YJBbBTATOB OBPA30OBAHUSA 11O JIUCHUIIVIMHE

[IpomexxyTouHas aTTecTalysi 0 UTOraM OCBOCHUS JUCHUIUIMHBL: 2 CEMECTP
— nuddbepeHIpPOBaHHbBIN 3a4eT.

a) Bonpochbl 1151 CaMOKOHTPOJISA
1 B yeM coctouT otimume Ga3oBbIX IUarpaMM PaBHOBECHS OT CTPYKTYPHBIX ?
2 Kakue npaBuiia NpUMEHSIOTCA JUIsl aHAJIM3a IBOWHBIX JUArpaMM COCTOSTHUS?
3 Ilpu Kakux YCIOBUSX BO3MOXHA OTpaHUYECHHAs MW HEOTrpaHUYCHHAS
PacTBOPUMOCTh KOMITOHEHTOB B JKHJIKOM M TBEPJIOM COCTOSHUSX ?
4 TloueMy MPOUCXOIUT YBEIWYEHHWE NPOYHOCTH METaIa NMPU yMEHBIIICHUH
pa3mMepa 3epHa’?
5 M3 kakuX 30H COCTOUT CBapHOE COCTUHECHUE?
6 Onummre XapakTepHbIC MPU3HAKKA 30H CBApHOTO coeAuHEeHUs. Kak 3TH 30HBI
o0OpasyroTcs npu cBapke?
7 Kak noOuBaroTcsi paBHOMPOYHOCTH CBAPHOTO IIBA C OCHOBHBIM METaJIOM?
8 Bcerna nu Hy)HO T00MBATHCS PAaBHOMPOYHOCTH I1BA U OCHOBHOTO MeTasijia?
9 Ort kakux (aKkTOpPOB 3aBUCUT IITUPHUHA 30HBI CIUTABJICHHUS?
10 YTo Ha3bIBaeTCs 30HOM TEPMUUYECKOTO BIUSHUS?
11 V3 kakuX y4acTKOB COCTOUT 30HA TEPMHUUECKOTO BIUSHUS?
12 Ot yero 3aBUCUT BEJITUYHHA 30HBI TEPMUYECKOTO BIUSHUS?
13 OTnuuaercst 11 XUMUYECKHUI COCTaB MeTalljla B 30HE TEPMHUECKOTO BIIHSHUS OT
XMMHYECKOTO COCTaBa OCHOBHOTO CBapUBAEMOT0 MeTasa?
14 Kakuve u3MEeHEHHS TPOUCXOISAT B METAJIE y4acTKa meperpena?
15 CgoiicTBa MeTaJJ1a HA Y9aCTKE HOPMaJIU3AIUU.
16  CrpykTypHble  TOpeBpallleHHs  MeTaula Ha  y4YacTKEe  HEIMOJHOMU
MEPEeKPUCTALTU3AIINH.
17 Kakue neexTsl BIUAIOT HA KAYECTBO 11BA?
18 IlpuunHbl 00pa3oBaHuUs TPEIIMH B IIBE.
19 Kak ycTpaHuTh BHyTPEHHUE HAIPSKEHUSI B CBAPHOM COCTUHEHUN ?

0) Bornpocel, BK/IIOYeHHbIE B OWJIETHI [JIS1 IPOBEIeHHUS 3a4€TOB
1 B3zaumopeiicTBHe KOMIIOHEHTOB B TBEPAOM COCTOSIHUU. Da3bl U CTPYKTYPHBIE
cocrapistonye craaBoB. [IpaBuio a3, mpaBuiio OTPE3KOB.



2 CTpyKTypHBIE€ KJIacChl JIESTUPOBAHHBIX cTayieil. OCOOCHHOCTH HMX JETHMPOBAHUS,
CBOMCTBA, 00JaCTH NPUMEHEHHUSI.

3 OCHOBHBIE TUITBI CBAPOYHBIX TEPMHUUECKUX [IUKIIOB.

4 CrpoeHHE CBApHOTO COCIMHEHMS MpU CBapke IMiaBieHueM. OcoOeHHOCTH
CTPYKTYPHBIX U (pa30BbIX NMPEBpALICHUH.

5 OCcOOEHHOCTH CBAapKH IUIABJICHHEM PA3HOPOIHBIX METAJUIMUYECKUX MaTEPHUAJIOB.
@akTOpHI, ONPEACIAIOIINE CBAPUBAEMOCTD.

6 Jlnarpamma COCTOSIHHSI KEJI€30-IIEMEHTHT, (Pa3bl U CTPYKTYPHBIC COCTABIISIFOIIIC
CTaJIe U YyT'yHOB.

7 OCHOBHBIE CBOMCTBA amtOMHHMS. JIUTelHbIE U AePOPMUPYEMBIE ATTFOMHUHHUEBBIE
crutaBel. OcoOCHHOCTH CBapku. Tepmudeckas 00padoTKa aTFOMUHUEBBIX CILUIABOB.
8 BiusHue X0JM0MHON MIACTHYECKON aedopmaliuu 1 MOCIeAyIOmero HarpeBa Ha
CTPYKTYPY ¥ CBOMCTBA CBAPHBIX COCIMHEHHUI.

9 Viydmaemble yriaepoAUCTble W JIETUPOBAHHBIE CTaIH, OCOOEHHOCTU CTPOECHMS
CBapHBIX COEIMHEHHUN.

10 Kpucramimyeckoe CTPOEHHUE M OCHOBHBIE THUIIBI KPUCTAUIMYECKUX PELIETOK
MeTaiioB. O003HaueHuEe KpUCTAUIOrpauyecKux IJIOCKOCTEH M HaIpaBJIEHUN B
KPUCTAJUIMYECKON PEIIETKE, CUCTEMBI CKOJIbKECHUS.

11 JdwmarpaMma H30TEPMHUYECKOrO paclajga ayCTEeHUTa 3BTEKTOMIHBIX U
JO3BTEKTOMIHBIX YTJIEPOAUCTBIX M JIETUPOBAHHBIX cTajed. BimsHue ckopocTu
OXJIQXKJICHUS Ha CTPYKTYPY U CBOMCTBA CTaJICH.

12 ImarpamMma COCTOSIHUA CIUIABOB MPU YCIOBUM 0Opa30BAHMS HEOTPAHUUYECHHBIX
TBepbIX pacTBOpoB (II Tuna). [IpaBuno orpe3kos, mpaBuiio as.

13 CrpoutenbHble U MAalIMHOCTPOUTENbHBIE JIETUPOBAHHBIE CTaIH, OCOOEHHOCTH
CTPOEHUS CBAPHBIX COEAMHEHUIA.

14 OGocHOBaHME JIETUPOBAHUS CTaJIe, CBApUBAEMOCTh, TEpMUUECKasi 00padoTKa.
15 IlpeBpaieHust B cTajsix MPU HAarpeBe W OXJAXICHHHM B TBEPJAOM COCTOSHUU.
BnusHue npeBparieHuii Ha pa3mep 3epHa U JUCIIEPCHOCTh KapOuaHOM (pa3bl.

16 OOo3HaueHWe IJIOCKOCTEH W HaIpaBiICHUN B KPUCTALTUYECKON pEIIeTKE.
CHCTEMBI CKOJIbXKEHUS.

17 OnHeprermyeckrne MNPEANOCBUIKM M MEXAHW3M IpOIecca KPUCTAJUIM3ALUU.
Crpoenue oriauBok. BiusHue MonuduuupoBaHHs Ha CBOMCTBAa METaUIOB U
CIUIABOB.

18 Tepmuueckas oOpabOTKa IpyMIbl OTXKUI; OCHOBHBIE MapaMeTpbl. M3MeHeHue
CTPYKTYpPBbI U CBOMCTB CIIJIABOB ITPH OTHKUTE.

19 Jluarpamma cOCTOSIHMSI CIJTABOB MPH YCJIOBHHM OOpa3oBaHUs OTPaHUYECHHBIX
TBepAbIX pacTBopoB (III Tuna). [IpaBuno orpeskos. [IpaBuiio ¢as.

20 Ynydiiaemble JISTUPOBAHHbIE CTAIN; U3MEHEHUE CTPYKTYPhI CTalu B MpOIlecce
TEpMUYECKON O OpabOTKH, CBApUBAEMOCTb WU OCOOEHHOCTH CTPOEHHSI CBAapHOIO
COEIMHEHHS.

21 JlmarpamMmma COCTOSIHUSL JKEJI€30-LIEMEHTHUT. BO03MOXHOCTH ONpeneseHus
TEMIEpaTypbl HarpeBa MpH TEepMHUUECKONW 0O0padoTKe cTajeil Mo auarpaMme
KEJIE30-LIEMEHTHT.



22 OcHoOBHBIE CBOMCTBAa MeaH. BpoH3bl, X cocTaB U CBOCTBAa. CBapuBaeMOCTb,
OCOOEHHOCTH CTPYKTYPHBIX M (pa30BBIX IIPEBpALICHUN NpU AUPPY3UOHHOHN CBapKe
Y CBapKe IIJIaBJICHUEM.

23 JluarpaMMa COCTOSHUSI CILJIaBOB NPU YCJIOBMM OOpa30BaHUS XUMUYECKOTO
coequHenus (1V tuma). [IpaBuiio oTpe3koB, mpaBuio ¢as.

24 BpiOOp peXMMOB 3aKaJKM M OTIYCKa JJisi CBapHbIX COECOUHEHUH J0- U
3a3BTEKTOMIHBIX YIJIEPOIUCTBIX cTaynel. IIpeBpalienns B cTalsix Ipu 3akKajke U
OTITYCKE.

25 CBs3b MEX]ly CBOMCTBAMU CIUIABOB M THIIOM JUArpaMMbl COCTOSIHHSL.

26 IlpeBpailieHusi B CTalld IIPU HArpeBE M OXJAXKIACHUU (B TBEPAOM COCTOSHUH).
3aBUCHMOCTH pa3Mepa 3epHa OT TeMIIepaTypbl HarpeBa B ayCTEHUTHON 00JIacTH.
27 B3aumojieiicTBHE KOMIIOHEHTOB B TBEPJOM COCTOSIHHH; (ha3bl U CTPYKTYpPHBIC
COCTABJISIFOLIME CIUIAaBOB (HAa MIPUMEPE TUArPAMMBI KEI€30-1IEMEHTHT).

28 Koppo3uOHHOCTOMKHE JIETMPOBAHHBIE CTalHd, OOOCHOBaHHUE JIETUPOBAHUS,
CBapUBAEMOCTh, TEPMHUUECKast 00paboTKa.

29 OcCHOBHBIE THUIIBI JUArpaMM COCTOSIHHAS JBYXKOMIIOHEHTHBIX CIUIABOB.
B03MOXHOCTE OINpenesneHust CTPyKTyphl CIUIaBOB IO JHarpaMmaM pPaBHOBECHS.
[TpaBuiio ¢a3, npaBUIO OTPE3KOB.

30 Vraepoaucteie cranu (0OLIEro Ha3HAYEHWs M KadyeCTBEHHbIE). BinsHue
yTJIEPOJIa U IOCTOSIHHBIX IPUMECEN Ha CBOKCTBA CTaJIEH.

31 Jle@exTbl KpHUCTAIIMYECKOTO CTPOEHUS, HMX BIUSHHE HA MEXAHHYECKHUE
CBOICTBa METAJJIOB U CIUIABOB.

32 VcnoBus NONy4deHUs, CTPYKTypa W CBOMCTBA PA3JIMYHBIX BUIOB YYT'YHOB,
CBApUBAEMOCTh U OCOOEHHOCTH CTPYKTYPHBIX NMPEBPALICHUM.

33 [ImarpaMMbl H30TEPMHYECKOIO pacmana ayCTeHUTa JOIBTEKTOMIHBIX
YIAEPOJIUCTBIX W JIETUPOBAHHBIX CTajied; OMNpEAENIeHHE CTPYKTYphl CTajell Mo
JrarpaMme pacnazaa aycteHuTa. [IpokanuBaeMocTh cTanen.
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