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Pabouass nporpaMma QM CHUILIHHBI
CBAPHBIE KOMBUHHUPOBAHHBIE KOHCTPYKIINHU

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemectp - 8;

Yacos (Bcero) no yueoHomy
IJIAHY:

288 yaca

Jexknun

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

2 cemecTp - 16 yacos;

KoncyabTanum

2 cemecTp - 18 yacos;

CamocrosiTesibHasi padoTa

2 cemecTp - 201,2 yaca;

B ToM unciae Ha KII/KP

2 cemecTp - 15,7 yacos;

HNnasi koHTaKkTHas padoTa

2 cemecTp - 4 yaca;

BKJIIOYAS:
TecTtupoBaHue
JlaGopaTopnasi pabora
KoJssiokBHYM

IIpomeskyTouHast aTTecTALUS:

3amuTa KypcoBoii padoThI
JK3aMeH

2 cemectp - 0,3 yaca;
2 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

Mocksa 2020




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu AparyHos B.K.
[IpenomaBaTelib Waewmagmarop __ |R75d71719-DragunovVK-00c02b9 B.K. [IparynoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Bonkos I1.B.

Waentuduratop

Rae5921e8-VolkovPV-971cc74

I1.B. Bonkos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

[paryHos B.K.

Waentuduratop

R75d71719-DragunovVK-00c02b9

(pacmudpoBka
MIOJITIHUCH)

B.K. [IparynoB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lleab ocBOeHUs] IMCUMIIMHBI U3yYeHHE TEOPETUUECKMX OCHOB CBApPKU Pa3HOPOIHBIX METAJUIOB
U CIUIAaBOB JUIsI HAyYHO OOOCHOBAaHHOTO TIIOCTPOCHUS TEXHOJIOTMYECKHUX IPOIECCOB H3TOTOBIICHUS
CBapHbBIX KOMOMHUPOBAHHBIX KOHCTPYKIMI SHEPTETUYECKOT0 000PYIOBAHUS

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4YEeHHE COBOKYITHOCTH SIBICHUH (TerioBble, NU(PPYy3MOHHBIE, METAILTypIUYECKUE,
TepMo1e(hOpMAIIMOHHBIE, HIIEKTPOMArHUTHBIE U JP.), KOTOPbIE COCTABIIAIOT CYLITHOCTH MPOLIECCa CBAPKH
Pa3HOPOHBIX METAIJIOB U CILJIABOB;

- OCBOCHHE METOJIOB IPOTHO3UPOBAHUS XUMUUECKOI'O COCTaBa, CTPYKTYPBI U CBOMCTB CBApPHOTO
COEIMHEHUS TPU CBAPKE Pa3HOPOIHBIX CTaJeil U CIUIAaBOB, IPUMEHSIEMBIX [P MPOU3BOJICTBE
KOMOWHHUPOBAHHBIX KOHCTPYKIMI SHEPreTHYECKOro 000pyA0BaHMS;

- (hopmupoBaHNe HABBIKOB 00OCHOBAHMSI KOHKPETHBIX TEXHUUECKHUX PELICHUN Mpu pa3padoTke
TEXHOJIOTUYECKUX MPOIECCOB M3TOTOBJICHUSI KOMOMHHUPOBAHHBIX KOHCTPYKIIHH.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIINHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIEeTeHIIUI

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
y4acTBOBaTh B IIPOBEACHUH
HAy4YHBIX UCCIIEJOBAHUMN B
00J1aCcTH IPOU3BO/CTBA
00BEKTOB
npodeccuoHaIbHON
NESTENIbHOCTH, a TaKXKe
KOHTPOJISI U JUArHOCTUKH
CBOMCTB U CTPYKTYpPBI
MaTepHaloB 3TUX 0OOBEKTOB

NJI-3nk-1 JlemoncTpupyer
NOHUMAaHHE BIASHUS
0COOEHHOCTEHN CTPYKTYpPHI Ha
CBOMCTBA KOHCTPYKIIMOHHBIX
MaTepUalioB YHEPTETHYCCKOTO
o0opynoBaHus

3HATh:
- 0COOEHHOCTH U3MEHEHHS CBOICTB
CBapHBIX COCJMHECHUI Pa3HOPOIHBIX
METAJIOB U CIIJIABOB B 3aBUCHUMOCTH OT HX
CTPYKTYPBI;

- 3aKOHOMCpHOCTI/I (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX n
METAJUTYPrHYECKUX MPOIIECCOB, KOTOPHIC B
MIPOIIECCE CBAPKH PA3HOPOHBIX METAILIOB
U CIJIAaBOB OMpeAeNsitoT (GOpMHUpPOBaHHE
XUMHUYECKOI'0 COCTaBa U CTPYKTYPHI
CBapHBIX COCAMHEHU.

YMETh:

- aHaJIM3UPOBATh U3MEHEHNE OCHOBHBIX
[IapaMeTPOB CBAPKU Pa3HOPOIHBIX
METAJIJIOB NPU HATMYMKM MarHUTHBIX TOJIEH
U OIIPEAEIATH CTETIEHb MTPOILIaBICHUS
OCHOBHBIX MaT€pUaJoB;

- aHAJIU3UPOBATh TEPMODJIEKTPUUECKHE
CBOICTBa cTajnei pa3aMuHbIX CTPYKTYPHBIX
KJIACCOB U UX BIIMSHUE HA NTapaMeTphl
CBapKH.

ITK-2 Crocoben
y4acTBOBATh B pa3paboOTKe
TEXHOJIOTHI TPOU3BOJICTBA,
PEMOHTA U KOHTPOJISI
SHEPTEeTUYECKOTO
obopymoBaHus

N -1nk-2 [puaumaer
000CHOBaHHbIE TEXHUYECKHE
pelieHus npu pazpaboTke
TEXHOJIOTU TPON3BO/ICTBA,
PEMOHTA U KOHTPOJIS
HHEPTreTUYECKOr0
00opyIoBaHUs

3HaTh:

- KpUTEpUH BHIOOPA OCHOBHBIX U
CBapOYHBIX MaTEPUAJIOB, METOJIOB CBapKH
U TEPMHUYECKON 00pabOTKH, MTO3BOJISIOIINX
CHU3UTH CTENIEHb XUMHUYECKOH,
CTPYKTYPHOH U MEXaHUYECKON
HEOJHOPOJHOCTH CBAPHBIX COCIMHEHUN
KOMOWHHUPOBAHHBIX KOHCTPYKITUNA U3
Pa3HOPOJHBIX CTAJEN B JHEPIETUKE;

- OCHOBBI CBapKH KOMOWHHUPOBAHHBIX
KOHCTPYKIMU U3 CTaJIeH U LBETHBIX




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

METAJIJIOB U CIUIABOB HA UX OCHOBE, a
TaKXe OUMETAIIOB.

YMETh:
- aHAJIU3UPOBATH B3aMMOCBA3b PEKUMOB
TEpMOOOPAOOTKH CBAPHBIX COCAMHCHUIA
Pa3HOPOAHBIX CTAJIEH CO CTPYKTYPOH U
CBOMCTBAMM CBapHBIX COCIIMHECHMUI;

- pa3pabaThIBaTh TEXHOJOIMUECKHUE
IIPOLIECCHI ITPOU3BOJICTBA CBAPHBIX
KOMOUMHUPOBaHHbBIX KOHCTPYKLUH B
HSHEProMalIMHOCTPOEHUHU Ha OCHOBE
OIpEeZICIICHNUS U aHAJIN3a IapaMeTpOB
TEPMHUYECKUX IIUKIIOB CBApPKHU.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOM IpOrpaMMme
[TpousBoacTBO 3HEpreTuyeckoro obopynosanus (naisee — OIIOII), nanpaBnenus noaroroBku 13.04.03
DHepreTuyeckoe MaTMHOCTPOCHUE, YPOBEHb 00pa30BaHuUs: BhICIIEe 00pa30BaHUE - MATUCTPATYpA.

TpeOoBaHus K BXOAHBIM 3HAHUSAM U YMEHUSM:

- 3HAaTb OCHOBHBLIC THUIIBI KPUCTAJINIMYCCKUX PCIICTOK, 0003HaYEHU KpI/ICTaJIJIOFpa(i)I/ILIGCKI/IX
IUIOCKOCTEH, Ae(heKThl KPUCTAUTMUECKOTO CTPOCHUS U X XapaKTePUCTUKH

- 3HaTh CTPOEHHE, CBOWCTBA TBEPIBIX (a3, MEXaHU3MbI (POPMUPOBAHUS CTPYKTYPHI B METAIITHUECKUX
cucremMax

- 3HATb HA3HAYCHUEC, ITPUHIMUIIBI JICTUPOBAHUA, CTPOCHUC, CBOMCTBA JICTUPOBAHHBIX crajei u CIIJIaBOB,
IPUMEHSIEMbIX B SJHEPIreTHKE

- 3HaTb MUKPOCTPYKTYpPY, CBOMCTBA ¥ OCHOBHEBIE MPUHIUIIBEI JICTUPOBAHUA HUKCIICBbIX 1 TUTAHOBBIX
CIVIABOB, IPUMEHSAEMBIX I IPOM3BOJICTBA SHEPTETUUECKOI0 000PYI0BaHUS

- YMETh TIPOBOJIUTH aHAIIU3 AUarpamMmm (pa3oBOro U CTpyKTypHO-(ha30BOT0 paBHOBECHS], & TAKIKE
TEPMOKUHETUYECKHUX TMarpaMM pacrajia ayCTeHUTa JJIs CIIaBOB, IPUMEHSEMBIX B SHEPreTHKE

- YMETb ONPEENATh 00BEMHYIO 100 (pa3bl U pa3Mmep 3epHa U AHATN3UPOBATH MEXAHN3MBI
YIIPOYHEHHUS CTaJIeH MEePIUTHOTO Kjlacca

- YMETh aHAJM3UPOBATh B3aUMOCBSI3M CTPYKTYP CTaJel IEpIIMTHOTO KJlacca, MapaMeTpoB M BUIA
TEPMOOOPAOOTKHU U CBOMCTB, a TaKXKe MPUYMHBI U3MEHEHUS CTPYKTYPBI U CBOMCTB B 3aBUCUMOCTH OT
TepMOo0OpaboTKH

- yMeTh 00OOCHOBHIBATh Ha3HAYEHUE TEPMOOOPAOOTKHU IS JIESTHPOBAHHBIX CTaJIEH U CTApEIOIINX
CIIaBOB, aHAJTM3UPOBATH BIUSHUE TEPMOOOPAOOTKH HAa CBOWCTBA dTUX MaTepPHAaJIOB

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ®duznKo-xuMHYECKHE 64 2 10 4 8 - - - - - 42 - Camocmosamenvnoe usyuenue
MpPOLIECCHI IPU CBapKe meopemuueckozo mamepuana: I1oaroToBka K
Pa3HOPOIHBIX 3aruTe J1abopaTopHoit padoTs! Nel
METaJJIOB Camocmoamensnoe uzyuenue
11 ®duznKo-xuMHYECKHE 64 10 4 8 - - - - - 42 - meopemuueckozo mamepuana: I1oaroToBka K
MIPOLIECCHI ITPU CBApKeE tectaM NeNel u 2
Pa3HOPOTHBIX H3yuenue mamepuanos numepamypHsix
METaJlIOB UCHOYHUKOG:
[1], cTp. 46 — 85, 102 — 167
[3], ctp. 4 — 96
[5],ctp.3 -8
2 ®dopmupoBaHUe 48 6 4 2 - - - - - 36 - CamocmosamensbHnoe usyuenue
CBapHbIX COCTUHEHHUI meopemuyecko20 mamepuana: I1on1roToBka K
MIPH CBapKe 3amuTe 1abopaTopHOK paboThl No2
Pa3HOPOTHBIX H3yuenue mamepuanog 1umepamypHsix
MaTepHaJioB UCHOYHUKOG:
2.1 dopMmupoBaHue 48 6 4 2 - - - - - 36 - [1], ctp. 5 —45, 86 — 101
CBapHBIX COEIMHEHUI [4], cTp.1 — 15
MIPH CBapKe [5], ctp. 8 -14
Pa3HOPOIHBIX
MaTepHaJIoB
3 CBapHEIe 56 10 4 4 - - - - - 38 - CamocmosmenbHoe uzyuenue
KOMOMHUPOBaHHbIE meopemuueckozo mamepuana: IloaroToBka K
KOHCTPYKLIMU U3 cTajel 3amuTe J1abopaTopHOi paboTsl Ne3
Pa3HBIX CTPYKTYPHBIX Camocmoamensnoe uzyuenue
KJIacCOB meopemuueckozo mamepuana: Iloarotoska k
3.1 CaapHsle 56 10 4 4 - - - - - 38 - TecTy Ne3
KOMOMHHUPOBaHHbIE H3yuenue mamepuanos numepamyphuix
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KOHCTPYKLIUU U3 cTajnel
Pa3HbIX CTPYKTYPHBIX

UCMOYHUKO8.
[2], cTp. 309 — 317, 395 — 414

KJIACCOB [5], ctp. 1419
4 CaapHble 48 6 4 2 - - 36 - Ilodzomoska pacuemuslix 3a0anuii:
KOMOWHUPOBaHHBIE BrInosHeHNEe pacyeTHOTO 3a1aHusA
KOHCTPYKLHUH U3 CTaJCH Camocmoamensnoe uzyuenue
U BETHBIX METAJUIOB Hmeopemuueckozo mamepuana: I1on1roToBKa K
CIUIAaBOB HA WX OCHOBE 3ammTe 1abopaTopHOit paboTer Ned
41 CaapHble 48 6 4 2 - - 36 - Camocmoamenvhoe usyuenue
KOMOWHUPOBaHHBIE meopemuueckozo mamepuana: I1on1rotoBka K
KOHCTPYKLHUH U3 CTANCH 3allIUTe PACUETHOTO 3a/IaHUs
U LIBETHBIX METAJUIOB U H3yuenue mamepuanog numepamypHyix
CIJIaBOB HA UX OCHOBE UCHOYHUKOG:
[2], cTp. 375 — 387
[5], ctp. 20 — 22
Ok3aMeH 36.0 - - - - 0.5 - 335
Kypcoas padora (KP) 36.0 - - - 16 0.3 15.7 -
Bcero 3a cemectp 288.0 32 16 16 16 0.8 167.7 335
Hroro 3a cemecTp 288.0 32 16 16 18 4 0.8 201.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unanBuyanbHble KOHCYIbTAlMU M0 KYpCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuumuinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHast padota; TK — Texymmii KoHTpoib; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Qusuko-xumuyeckue npoyeccyl Npu c8apke pazHoPOOHbIX MEeMALI08

1.1. ®u3nKO-XMMHUYECKHE IPOLIECCH IPU CBAPKE PA3HOPOAHBIX METAIUIOB

D¢ eKTUBHOCTH HUCIONB30BAHUS CBAPHBIX COCAMHEHHH Pa3HOPOIHBIX METAJUIOB U CIUIABOB.
Knaccugukanus KOMOMHMPOBAaHHBIX KOHCTPYKUMH. Ilpumepsl npHMeHEHHs KOHCTPYKLUUH U3
PasHOPOAHBIX METAIOB M CIulaBoB. OCOOCHHOCTH (OPMHUPOBAHUS CBApHBIX COCIMHEHHUN
pPasHOPOAHBIX MeTa/uloB. (PU3MKO-XMMHUYECKHUE OCHOBBI CBApKU MeTauioB. CBapka JaBlIEHUEM,
CBapkKa IIJIaBJICHUEM (HaIJIaBKa U CBapKoO-Taiika), naika pa3HOpoAHbIX MeTauioB. dusnueckas u
TEXHOJIOTUYECKasi CBApUBAaEMOCTh MeTaioB. OcOOEHHOCTH (POPMHUPOBAHUS CBAPHBIX COEIMHEHUH
pa3HOPOAHBIX MeTajuioB. TermsoBble NIpoLEecChl MPU CBapKe pa3HOpoAHbIX MarepuanoB KIIO.
OcCOOeHHOCTH  paclpOCTpaHEHHUs TEIUIOTHI M paclpelelieHus TeMIepaTypbl IpH  CBapKe
pa3HOpPOAHBIX MeTalioB. OCHOBHBIE pAacUETHBbIE CXEMbl HAarpeBa CBAPOYHBIMM HMCTOYHHUKAMHU
TEIUIOThl. Pacrpenenenue Temmepatyp IpH CBapKe CTEp)KHEH U3 pa3HOPOJHBIX METaJlIOB.
Pacnipenenenue temmnepaTyp Ipu CBapKe IJIACTHH CO CKBO3HBIM IIpoIUIaBiieHHEM. PacnpeneneHnue
TeMIIepaTyp NpH CBapKe MACCUBHBIX JeTajledl MOBEPXHOCTHBIM MCTOYHMKOM. OIEHKa pa3MepoB
30HbI TEPMUYECKOTO BIMSHUS IPU CBApKE Pa3HOPOJIHBIX TOJCTHIX IUIACTHUH. DKCIIEPUMEHTAIBHOE
olpeieIeHne TeMIIepaTypHbIX MoJiel. B3auMHas pacTBOpUMOCTh METANIOB B TBEPAOM M JKUAKOM
cocrossHusAX. OOmMe mpaBuiia OTHOCUTEIBHOM TMPEAEIbHON PAaCTBOPUMOCTH NMEPBUYHBIX TBEPIBIX
pPacTBOPOB. DIEeKTPOOTPULIATETBHOCTD aToma. Pa3zmepHblii daxTop U ¢bakTop
AJIEKTPOOTPULIATELHOCTH Ul NPEACKa3aHUsl XapakTepa pacTBOPUMOCTH. AHalU3 CTPYKTYPHO-
($a30BOro COCTOSHUS U IMPOTHO3MPOBAHNE CBOMCTB CBAPHBIX COEAMHEHHUH Pa3sHOPOAHBIX METAJJIOB
C IIOMOIIbIO AMarpaMM cocTosiHusA. CBapHbIE COEIMHEHUSI METAJIJIOB, 00pa3yIOLINX HENPEPhIBHBIM
psn  TBepAbIX pacTBOpoB. CBapHble COEJMHEHUS METAJIOB, MMEIOLUMX OrPAaHUYEHHYIO
pacTBOPUMOCTh B TBEPIOM COCTOSHUM W OOpa3yloIIuX OHBTEKTHYeCKHe cmecu. CBapHbIe
COEJMHEHUSI METAJUIOB, HE PacTBOPUMBIX B TBEPJOM COCTOSIHUM U OOpa3yIOUIMX MeXaHUYeCKHe
cmecu CBapHbIE COCIMHEHHS METAJUIOB, OOpa3yloIUX XHMUYecKne coeanHeHus. [Ipornos
BO3MO>XHOCTH CBAapKH PAa3HOPOJHBIX METAJUIOB IO AMAarpaMMaM cocTOsiHUS. OCHOBHBIE NOHATHSA,
omnpezeNeHuss W 3aKOHOMepHOCTH Juddy3uu. 1-piif u  2-oif 3akoHbl @Duxa. Pemienue
T depeHIMaIbHbIX ypaBHEHUH KOHUEHTpauuoHHON 1nuddy3un. duddy3us B OeckoHEUHOM
CTEp’KHE M3 Pa3HOPOAHBIX MaTepuaioB. u@Qy3us OT HEMOCTOSHHOTO IJIOCKOTO HMCTOYHUKA B
6eckoHeuHOM cTepkHe. uddy3us oT HMIMHAPUYECKOro JTMHEHHOIO UCTOYHHMKA B OECKOHEYHOMH
mactuHe. uddy3us oT HEMOCTOSIHHOTO MIAPOBOTO TOYEYHOTO MCTOYHHUKA. DHEPTUs aKTUBAIUH.
Koadounment muddysun. Juddysus B xerneze 31eMEHTOB, 00Opa3yrOIIMX TBEPHAbIE PaCcTBOPHI
BHenpenus. udbdys3us yraepona, azora, 6opa, Bogopoaa u kuciopona B xkeinese. Juddysus B
&Kene3e HIEMEHTOB, 00pa3yloluX TBepAble pacTBopbl 3amerieHus. Oddext Kupkennamna.
[Tapamerpsl AuQpGY3UN JETHPYIOMIUX 3JIEMEHTOB B ayCTEHUTE MHOTOKOMIIOHEHTHBIX CILJIaBOB
xene3a. udpdys3us npu B3auMoIeHCTBMM TBEpAOM M KUAKOH (a3 B mpolecce CBapKH.
PaBHOBecHbIE KOX(PPUIMEHTHl JUKBAIMKU 3JIeMEHTOB B xkeneze. Koapouuumentsl nuddysun
HEKOTOPBIX JJIEMEHTOB B JKUJKOM JKene3e. PacTBopeHne npy B3aMMOACUCTBUM TBEPIOM U KMIKON
¢a3 B mporecce cBapku. CKOpOCTh IEepeHOca Macchl TBEPAOrO BEIIECTBA Yepe3 MOBEPXHOCTb
KOHTaKTa TBEPJIOTo M kuaKoro Metayia. [lapamerpsl 1uddy3un HEKOTOPBIX IEMEHTOB B KHUJIKOM
Mmetaie. IloBepXHOCTHBIE SBJIEHUS MpPH CBapKe pa3JIMYHBIX MHap MarepuanoB. MexdasHas
noBepxHocTh. [loBepxHOCcTHOE HaTshkeHHe. Axares3us. Axacop6ums. KanusuispHble sBIeHHS.
Pacrekaemocts xuakoctu. Kpaeoi yron cmaunBanus. YpasHenue fOnra. [Iponeccsl cmaunBanus
JUIS PA3IMYHBIX Tap METaIoB (IPUMEphI). DIEKTPOMAarHUTHBIE U TEPMORJIEKTpUYEeCKHe d(PPEKThI
IIpU CBapKe Pa3HOPOJHBIX MarepHaiioB. VICTOUHMKM MarHUTHBIX TMOJIEH MpU CBapKe pa3HOPOIHBIX
METAJIJIOB M MX BJIMSHHME Ha IapaMeTpbl UCTOYHUKA TEIUIOTHL. l3MeHeHue mpoCTpaHCTBEHHBIX
MapaMeTpoB AEKTPOHHOIO My4yKa MPH CBAPKE Pa3HOPOAHBIX MaTepuaioB. CrocoObl, CHIKAIOIINE
CTENEHb BO3ACHCTBUSI MArHUTHBIX NOJIEN HA MCTOYHMK TEIUIOTHL. PasmarHnunBaHue aeranei nepen
cBapkoil. Mcrmonb3oBaHHE HKpaHOB M3 MarHUTOMSTKMX MaTepuaioB C BBICOKOW MarHMTHOMN
IIPOHULIAEMOCTBIO JUIsl TPAHCIIOPTUPOBKM Iy4Ka OT aHOJA IYyIIKH [0 IOBEPXHOCTH W3JENHS.
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KOMHGHC&HI/ISI TOKa B 30HC CBapKH. BBGI[CHI/IC B 30HY CBapKu JOMNOJJHUTCIBbHBIX MATCPUAIIOB.
OpI/IeHTaHI/Iﬂ ITy4YKa B HaAIIPaBJICHHUH, IIPOTUBOIIOJIO)KHOM OTKJIOHCHUIO.

2. Dopmuposarue c6apHbIX COeOUHEeHULL npu ceapke DCL?HODO@Hle mamepuaios

2.1. ®opmupoBaHH€e CBAPHBIX COSAMHEHUN MTPU CBApKE Pa3HOPOIHBIX MaTepUAJIOB

CrpoeHrie 30HBI CIUIABJICHUS CBAPHBIX COCAMHEHUH Pa3HOPOIHBIX MeTayuioB. OmpeneneHue
CTEMEeHH MPOIUIABJICHUS U COCTaBa MeTaUla IlIBa MpU HAIJIaBKE, OJHOIPOXOTHON cBapke ¢ U 0e3
NPUCAJOYHBIX MaTepuanoB. CTpPyKTypHass HEOJAHOPOJHOCTh MeETajula CBapHBIX COCIUHEHUH
pasHopoanbix ctaneid. [duarpamma llleddnepa. duddysuonnsie mnpoieccsl B 30HE CIUIABICHUS
PasHOPOAHBIX METAIOB M CIUIaBOB. [luddy3noHHBIE MpOCIONKH. MexaHu3M U KHHETHKa
o0pazoBaHusl W PoOCTa KapOUIHBIX W WHTepMeTauinueckux (a3. OOpazoBanue aud @ y3MOHHBIX
IPOCJIOEK B 30HE CIUIABJICHUS Pa3HOPOIHBIX CTajei U ompexaeneHue ux pasmepon. OOpa3oBanue u
pPOCT HHTEPMETANIMYECKUX TMPOCIOCK B CBapHBIX COCAMHEHUSX PA3HOPOJIHBIX METALIOB.
TemrieparypHO-BpeMeHHasi 3aBUCHMOCTH TIOSIBJICHUS WHTEPMETAUTUAOB. 3MEHEHHEe TOJIIIUHBI
o0mIeil MHTEepPMETAINTUYECKOW MPOCIONKH B CBAapHBIX COEIMHEHUSX PAa3HOPOTHBIX METAJIOB B
3aBHCUMOCTH OT TEMIIepaTypbl M BpPEMEHH HarpeBa. YCIOBHE IMOJyYeHHs] KadeCTBEHHBIX
COCIMHEHUIN Pa3HOPOJHBIX METAIUIOB CBapKoil maBieHueM. Kpucramin3aluoHHBIE MPOCIOHKH.
OO0pa3oBaHne MapTEHCHUTHBIX IPOCIOCK B METalle [IBa NpPU CBAPKE Pa3HOPOIHBIX CTaJICH.
BnusiHue cocrtaBa ayCTEHHUTHOIO IIBa Ha IIMPHUHY MPOCIOEK. BiusHHe pexUMOB CBapku u
TEXHOJIOTHYECKUX (AKTOPOB Ha (OPMHPOBAHME MAPTEHCHUTHBIX Mpocioek. OcTarouHbIe
HANPSDKEHUS B TUMIOBBIX KOMOMHUPOBAHHBIX KOHCTPYKIUAX. [loHATHE O cBapouyHBIX HedhopMalusix
U HanpsDKeHUSIX. 3aKOHOMEPHOCTH DPAa3BUTHUSA OCTATOYHBIX HANPSHKEHUH B KOMOWHHPOBAHHBIX
KOHCTPYKIUSAX. OMIOPbl OCTaTOYHBIX HAMpPsDKEHUN TIOCTE CBApKU «OJHOPOIHBIX» IUIACTHH,
Pa3HOPOJHBIX IUIACTHH AYCTCHHUTHBIM IIBOM, PA3HOPOIHBIX IUIACTHH C 0Opa3oBaHWEM B IIBE
3aKaJlOYHBIX CTPYKTyp. llepepacmpeneneHue OCTAaTOYHBIX HAINPSHKEHUH TOCIE TEPMHUYECKON
00paboTKH.

3. C6aDHbl€ KOM6MHMD0661HHbl€ KOHCmMpPpYKUyuu u3 cmanetl PA3HbIX CIMPYKMYPHbIX KJ1ACCO6

3.1. CBapHble KOMOMHUPOBAaHHbIE KOHCTPYKIIMU U3 CTaJIe pa3HbIX CTPYKTYPHBIX KJIaccOB

Crioco0Obl cBapKu pazHOPOJIHBIX MeTaioB. CoelMHEHHE PAa3HOPOAHBIX METAIOB B TBEPIOM
coctosiHuU. OCHOBHBIE BU/BI CBapkH AaBieHHeM. CoelMHEHUE Pa3HOPOJHBIX METAJIJIOB CBApKOM
TUTaBJICHUEM M HAIUIaBKOW. VICTOYHMKY JJIs1 CBapKU: 3aBHCHUMBIE (THMA AYTH MPSMOTO JEHCTBHS) U
HEe3aBUCHUMbIE (THUIIa KOCBEHHOM Ayru, 3JIEKTPOHHOTO MydYkKa U T.M.). TeXHOJIOrnyeckue MmpHeMbl
CBapKM pPa3HOPOJHBIX MaTepHuajoB. PacruiaBneHue coenuHseMbIX KpoMok. PacmiaBienue Oosee
JIETKOTUTABKOTO U3 COEIMHAEMBIX METAJNIOB (CBapKa — Maiika). PacruiaBienue 60Jee JIerKOIIaBKoro
MeTajula M HaHeCeHHE TOKPBITUH Ha TMOBEPXHOCTh Oojee TyromiaBkoro. IlpumeHenue
MeTaJIIIMYeCKUX BCTaBOK. llepexonnbie coennHenus (nepexonnuku). HamnaBka Ha cBapuBaeMble
KPOMKH HPOMEXKYTOYHOro MeTajuia (00JauIoBKa KpoMok). CBapka pasHOPOAHBIX cTajeil. Beibop
MaTepuajoB M TEXHOJOTMH H3TOTOBJIEHUS KOMOMHHMPOBAHHBIX CBAPHBIX KOHCTPYKUUH U3
pa3sHOpPOAHBIX cTanedl. CBapHbIE COEIUHEHMS CTaJlIed OJHOTO CTPYKTypHOro kiacca. CoennHeHus
nepiauTHbIX cTaneil. CoequHEeHHE BBICOKOXPOMHCTHIX cTajied. CoenrMHEHUsS BBICOKOXPOMHCTBIX
depputHbIx craneil ¢ ¢eppuro-aycreHUTHbIMH. COETUHEHHsT AayCTeHUTHBIX U (epputo-
ayCTEHUTHBIX cTanedl. CBapHbIE COEAMHEHUs CTajledl pa3HbIX CTPYKTYpHBIX KiaccoB. (CBapka
MEPIUTHBIX CTaNel ¢ MAPTEHCUTHBIMU M MAPTEHCUTO-(EpPUTHBIMU cTaisiMu. CBapKa ayCTEHUTHBIX
U ayCTEHUTO-(QEPPUTHBIX CTaJed C MEPIUTHBIMH, MAPTEHCUTHBIMH U MapTEHCUTO-(EPPUTHBIMU
crtainsiMu. ONTUMaNbHBI COCTaB MeTajllla IIBa CBApHBIX coeluHeHuil. HamaBka ayCTEHUTHBIX
CTallel Ha CTajlu MEpJIUTHOrO Kiacca. TeXHOJOrus IJIa3MEeHHOM HarulaBku. BbeiOop pexumMoB
HarutaBku. CocTaB M CTPYKTypa HAaIUIaBOK. XMMHUYECKasi U CTPYKTYpHasi HEOJHOPOIHOCTH B 30HE
CIUIaBJIEHUS Pa3HOPOIHBIX CTaJeH.



4. Cseapnvie KOM6MHMDO€CZHHbl€ KOHCMPYKYUYU U3 CIAACU U YBCHHbIX MEMANN08 U CNAA808 HA UX
OCHO6e

4.1. CBapHble KOMOMHHPOBAHHBIE KOHCTPYKLIMHU M3 CTAJICH M LIBETHBIX METAJUIOB M CIUIABOB HA
UX OCHOBE

TexHonorust cBapku crajeil ¢ Meapro. OcoOEHHOCTH B3aUMOJCHCTBHA MEAM U CTalU TPU
cBapke. OcoOeHHOCTH TeXHOIOrHH cBapku. CBapka cTajiell ¢ aJloOMUHUEM U ero crutaBamu. CBapka
C HaHECEHHEM TOKPHITHS Ha cTaib. CBapKa ¢ UCMHOIH30BAHUEM OMMETAINTUYECKUX MEPEXOJHUKOB.
Capka crasieil ¢ TUTaHOM U ero cruiaBamMu. CBapka crajiedl ¢ HuoOueM. TeXHOJNOrusl CBapKu
aniOMUHUSA ¢ Meabto. IlyTw mMOBBILIEHMS NPOYHOCTU CBAPHBIX COEIMHEHUIN JOIOJIHUTEIBHOE
MEXaHMYECKOEe YIPOYHEHHE METHO-aJTIOMUHUEBOTO CBApHOTO COCAMHEHMS, COJAEPKAIIEro
3HAUUTENbHBIA TOpoueHT Meau. OrpaHudeHHe WM HUCKIYEHHE Iepexoia MeId B MEIHO-
ATIOMUHHUEBOE coelMHeHre. BBenenue B moB npu ero GopMUPOBAHUU JIETUPYIOMIUX HMPUCATOK U
MOIU(PHUKATOPOB C LEIbI0 aKTUBHOTO BO3JCHCTBUS HA MpOIecC KpHCTALIM3AIMH. BriusHue
pa3INyYHbIX (PaKTOPOB Ha COAEpKaHME MEIU B METajlle 1IBa U CBOMCTBA coequHeHni. TexHnomorus
cBapku OnmeramioB. Pekomenaanuu no cBapke Oumeraiia. CoeiMHEHUS, B KOTOPBIX OTCYTCTBYET
METAJJIMYECKAss CBA3b MEXKIYy IIBOM OCHOBHOIO M IuIakupymomero cios. CoenuHeHue ¢
pa3eNnuTeNbHbIM CJIOEM M3 CHelUalbHOro criaBa. CoeIuHEHUs, BBIIOJIHEHHBIE CBapKOM H
HAIUIAaBKOM, OTJIMYAIOUIMECs] HaJIUYUEM METANTMYECKOW CBSI3W MEXAY LIBOM M HAIUIaBKOM.
CoenvHeHHs, B KOTOPBIX OTCYTCTBYET META/NIMYECKas CBsSI3b MEXJYy LIBOM OCHOBHOIO U
iakupytomero cios. KomOuWHaluu MeTayioB, COEIMHEHUE SJCKTPOHHO-IYYeBON U Jla3epHOM
CBapKOil.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Onpenenenue TeMIiepaTyp MpH CBapKe IJIACTUH U3 Pa3HOPOTHBIX METAJIOB CO CKBO3HBIM
nporuiaBiieHueM (2 Jaca);
2. Pemenne nuddepeHMaNbHBIX ypaBHEHUH KOHIICHTPAIMOHHOW Tuddy3un B TBEpIOH dasze
(2 gaca);
3. Pemienue 3anau quddy3un npu B3auMoJSHCTBUM TBEPAOU U )KUIKOH (a3 B mpolecce
cBapkH (2 Jaca);
4. OnpeneneHne METAJUTyPrHUECKOW COBMECTHMOCTH MaTEpHAIOB Ha OCHOBE Pa3MEPHOTO
¢baxTopa u pakTopa MEKTPOOTPULIATENBHOCTH (2 yaca);
5. Ompenenenune CTeNeHN MPOIUIABICHUS U COCTaBa MeTajlla I1Ba IPU HaIlJIaBKe,
OJIHOTIPOXOHOM CBapKe ¢ U 0e3 MpHUcagoyHbIX MaTepuasioB (2 vaca);
6. AHaNU3 CTPYKTYPHO-(ha30BOTO COCTOSHUS U MMPOTHO3UPOBAHNUE CBOMCTB CBAPHBIX
COEMHEHUH pa3HOPOHBIX METAJUIOB C MOMOILBIO AMArpaMM COCTOSIHUS (2 Jaca);
7. Onpenenenne ONTHMAIBHBIX YCIOBUN CO3JJaHHS CBAPHBIX KOMOMHHPOBAHHBIX
KOHCTPYKLUH U3 cTajel pa3HbIX CTPYKTYPHBIX KJIAcCOB (2 yaca);
8. OmpeneneHue TIMPUHBI THTEPMETATHUECKUX MPOCIOEK B CBAPHBIX COSAMHEHUSIX
Pa3sHOPOAHBIX METAIOB (2 Yaca).

3.4. TeMbl 1a00paTOPHBIX padoT
1. Onpenenenne OTKIOHEHUS 3JIEKTPOHHOTO MMy4YKa B MAarHUTHOM T10JI€ OCTaTOYHOMN
HaMarHu4eHHOCTH (4 Jaca).;
2. OmnpeneneHnre TEPMOIIEKTPUUECKUX CBOMCTB CTajlell pa3uYHbIX CTPYKTYPHBIX KilaccoB (4
qaca).;
3. Onpenenenue TemrepaTyp Ha MOBEPXHOCTH IJIACTHH MPH CBapKe pa3HOPOIHbIX
matepuaios (4 yaca).;
4. Onpenenenue WUPHUHBI TU(PPY3MOHHBIX TPOCIOEK B 30HE CIIABICHHS Pa3HOPOAHBIX
craneil (4 gaca)..



3.5 Koncyabranumn

Ayoumopuwie KOHCYIbMAUUU RO Kypcosomy npoekmy/pabome (KIIP)

Koncynpramuu no pazaeny "®OU3HKO-XMMHYECKHE IMPOIECCHI MPU CBAPKE Pa3HOPOIHBIX
METaJJIOB" IPOBOASATCS COTJIAaCHO I'paUKy BBIMOJIHCHHS KypCOBOH pabOThI
Koncynpranuu no pazgeny "OU3NKO-XMMHYECKHUE IMPOILECCHI MPU CBAPKE PAa3HOPOIHBIX
METaJIJIOB" IPOBOASATCS COTJIAaCHO I'paUKy BBIMOJIHCHHS KypCOBOH pabOThI
Koncynpramuu no pazgeny "OU3UKO-XMMHYECKHUE MPOILECCHI MPU CBAPKE PAa3HOPOIHBIX
METaJIJIOB" IPOBOASATCS COTJIAaCHO I'paUKy BBIMOJIHEHHS KypCOBOH pabOThI
Koncynpranuu no pazaeny "OU3NKO-XMMHYECKHUE IMPOILECCHI MPU CBAPKE PAa3HOPOIHBIX
METaJIJIOB" IPOBOASATCS COTJIAaCHO IpaUKy BBIMOJIHCHHS KypCOBOH pabOThI
I pynnosvie koncyromayuu no pazoeaam oucyuniunst (I'K)

Koncynpranus no pazzueny "®U3MKO-XMMUYECKHE MPOIECCH MPH CBAapKE Pa3HOPOIHBIX
METAJIJIOB" IPOBOAUTCS MEPE]] IK3AMEHOM
Koncynpranus no pazzueny "®U3NKO-XMMUYECKHE IMPOIECCH MPH CBAapKE Pa3HOPOIHBIX
METaJIJIOB" IPOBOAUTCS MEPE]] IK3AMEHOM
Koncynpranus no pazzueny "®U3NKO-XMMUYECKHE IMPOIECCH MPH CBAapKe Pa3HOPOIHBIX
METaJIJIOB" IPOBOAUTCSA MEPE]] IK3AMEHOM
Koncynpranus no pazzueny "®U3NKO-XMMUYECKHE IMPOIECCH MPH CBAapKe Pa3HOPOIHBIX
METaJIJIOB" IPOBOAUTCSA MEPE]] IK3AMEHOM

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

2 Cemectp

Kypcosas pabdora (KP)

TeMmpr:

- PazpaboTka TeXHOJIOTHYECKUX PEKOMEHALNH 10 CBapKe KOMOMHUPOBAHHBIX KOHCTPYKIMM Ha
OCHOBE OIIPEAEIICHUS COCTaBa U CTPYKTYPBI METAJIJIA 30HBI CILUIABICHHUS Pa3HOPOIHBIX CTalIeH
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henena

1-5 6-8 9-11 |12-13| 14-16 | 3aueTHas

Paznen

KYypCOBOI'O KypCOBOTI'O

IPOEKTa

1 2 3 4 5 3amura

MIPOEKTa

O0Bem

paszzena,

20 30 10 10 30 -
%

Bremmonaenusiii | 20 50 60 70 100 -

o0BeM

HapacTaromnum

HTOTOM,

%

Howmep pasnena | Pasnen kypcoBoro npoekra

1 Br160p cxembl Tena 1 HCTOYHMKA TEIUIOTHI [T pacyeTa TeMIIepaTypHBIX
MOJIEN TIPH AJIEKTPOHHO-TYYEBOM CBApPKE JINCTOB U3 PA3HOPOIHBIX CTaJeH 3a
OJIMH IIPOXOJ

2 OmnpeJieneHne cocTaBa U CTPYKTYphl MeTajlla IBa Pa3HOPOAHBIX CTaIel

3 PacueT mmprHBI MapTEHCUTHOM MPOCIONKH B METAJIJIE IIBA MOCIIE CBAPKH

4 Pacuer pazmepoB a1 py3noHHBIX MPOCIOEK B 30HE CIIABJICHUS B
3aBHCUMOCTH OT YCJIOBUM TEPMHUUYECKON 00pabOTKH KOMOMHUPOBAHHBIX
KOHCTPYKIUHI

5 OO6ocHOBaHME MED IO PETYIIMPOBAHUIO COCTaBa METAJLIA IIIBA C IETBI0

MOBBILIEHUS PECYpCa CBapHbIX COCIMHEHUM JAHHOU Mapbl CBAPUBAEMBIX
crajeu
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3angaHupOBaHHbIE PE3yJbTaThl 00Y4YEHUS 110 AUCLUILINHE Konpt
COOTBETCTBUHM C
(B cOOTBETCTBUU C pazjesioM 1) WHJIUKaTOPOB n3.1)
11234
3HaTh:
3aKOHOMEPHOCTH (PU3UKO-XUMHUECKUX U METAILITyPTUYE€CKUX TectupoBanue/Tect Ne 1 «Pusuko-
MPOLECCOB, KOTOPBIE B MPOLECCE CBAPKHA PA3HOPOJHBIX METAINIOB U | 1y -3 + XMMHUYECKUE MTPOLIECCHI IIPH CBapKe
CIJIAaBOB ONpPEAEIIOT (POPMUPOBAHHE XMMUYECKOTO COCTAaBA U Pa3sHOPOJHBIX METAJUIOB
CTPYKTYpPbI CBAPHBIX COCIMHEHUN
0COOEHHOCTH U3MEHEHHsI CBOMCTB CBapHBIX COCIMHEHHN TectupoBanue/Tect Ne 2 ««®PopmupoBanue
Pa3HOPOJHBIX METAJUIOB | CIUIABOB B 3aBUCHUMOCTHU OT UX CTPYKTYphl | M/1-3nk-1 + CBapHbBIX COEAMHEHUI IIPU CBapKe
Pa3sHOPOJHBIX MaTEPHAIIOB)
OCHOBBI CBAPKH KOMOMHMPOBAHHBIX KOHCTPYKLIMN U3 CTalel u Komnoksuym/3amura PI'P «Onpenenenue
LIBETHBIX METAJUIOB U CIUIABOB HAa UX OCHOBE, a TAK)Ke OMMETaJIOB V-1 4 | OCHOBHBIX 1aPAMETPOB TEMIOBBIX U
) T PY3MOHHBIX TPOIIECCOB MPH CBAPKE
Pa3HOPOJHBIX METAJJIOBY
KpUTEPUH BHIOOPA OCHOBHBIX U CBAPOYHBIX MATEPHAIIOB, METO/I0B TectupoBanue/Tect Ne 3 «CBapHble
CBapK{ U TepPMHUYECKONH 00pabOTKH, MTO3BOJIAIONINX CHU3UTh CTETIEHb KOMOWHUPOBaHHbIE KOHCTPYKLIUHU U3 CTalel
XUMHUYECKOH, CTPYKTYPHONU U MEXaHUYECKON HEOTHOPOIHOCTH NI-1nk-2 + Pa3HBIX CTPYKTYPHBIX KJIACCOBY
CBapHBIX COEIMHEHUH KOMOMHUPOBAHHBIX KOHCTPYKIUH 13
Pa3HOPOAHBIX CTaJel B SHEPreTHKE
YMmerh:
aHAJIN3UPOBATh TEPMOIIEKTPUUECKHE CBOMCTBA CTAIE pa3IMYHbIX JlaGopatopHas pabora/3amura
CTPYKTYPHBIX KJIaCCOB U UX BIIMSIHUE Ha NMapaMeTphl CBAPKU V-3 + naboparopHoit paboThl Ne vl «OnpenevneHHe
TEPMOIEKTPUYECKUX CBOMCTB CTaJIEN
Pa3IMYHBIX CTPYKTYPHBIX KJIACCOB»
aHAJIN3MPOBATh U3MEHEHNE OCHOBHBIX I1apaMETPOB CBAPKH JlaGopatopHas pabora/3amura
Pa3HOPOJHBIX METAJIJIOB IIPU HAJIMYUU MAarHUTHBIX NOJIEH U V-3 + naboparopHoit pabotsl Ne 2 «Onpenenenue
OIIPEAEIATD CTENEHD MTPOILIABIEHNS OCHOBHBIX MaTEPHUAJIOB OTKJIOHEHUS 3JIEKTPOHHOTIO IMy4Ka B
MAarHUTHOM I10JIE OCTATOYHOU
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HaMaroHm4c¢HHOCTHU»

pa3pa6aTBIBaTB TCXHOJOTHUYCCKUC IMPOLECCHI ITPOU3BOACTBA CBAPHBIX
KOM6I/IHI/IpOBaHHBIX KOHCprKHI/Iﬁ B OHCProMalmnHOCTPOCHHUHA Ha

Jlaboparopuas pabota/3amura
nabopaTopHoi paboTsl Ne 4 «OnpeneneHue

OCHOBE OIIPE/EICHUS U aHaIN3a IapaMeTPOB TEPMUUYECKUX LIUKIIOB WLz TEeMIIepaTyp Ha MOBEPXHOCTH IIACTUH MPH
CBapKu CBapKe pa3HOPOJHBIX MAaTEPUAIOB)
aHAJIM3UPOBATh B3aUMOCBSI3b PEXKUMOB TEPMOOOPAOOTKH CBAPHBIX JlaGoparopHas pabora/3ammura
COCAMHEHMI Pa3HOPOJAHBIX CTAJICH CO CTPYKTYPOU ¥ CBOMCTBAMU V-1 nabopaTopHoit paboTsl Ne 3 «OmnpenencHue

CBAPHBIX COEAUHECHUI

MIUPHUHBI TU(PPY3HOHHBIX TPOCIOCK B 30HE
CIIaBJICHHS] PA3HOPOIHBIX CTaJICH»

13




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanuzanuu: 3ammra 3aJaHAS
1. 3ammura PI'P «Onpenenennie OCHOBHBIX MapaMeTPOB TEIUIOBBIX U JU(P(Y3MOHHBIX
IPOLIECCOB MPH CBapKe pa3HOPOAHBIX MeTaiioBy (Komamoksuym)

Dopma peanuzanuu: [TucemenHas padora
1. Tect Ne 1 «@U3UKO-XUMHYECKUE MPOLIECCHI TPU CBAPKE PA3HOPOIHBIX METAJIIIOBY»
(TectupoBanue)
2. Tect Ne 2 ««@opMupoBaHUE CBAPHBIX COSAMHEHUN IIPU CBApKE Pa3HOPOIHBIX MAaTEPUATIOB)
(TectupoBanue)
3. Tect Ne 3 «CBapHble KOMOMHUPOBAHHBIE KOHCTPYKIIMH U3 CTaJe pa3HbIX CTPYKTYPHBIX
ksaccoB» (TectupoBanue)

®dopma peanmszaiuu: Y cTHas popma
1. 3ammTa naboparopuoi padbotel Ne 1 «OmnpeneneHue TePMOITEKTPUICCKUX CBOMCTB CTaICH
pa3IMYHBIX CTPYKTYPHBIX KiaccoBy (Jlaboparopnas paboTa)
2. 3ammTa 1adoparopHoit padoTsl Ne 2 «OmnpeneneHue OTKIOHSHHS JIEKTPOHHOTO MTy4YKa B
MarHUTHOM I0JI€ OCTATOYHON HamarHudeHHocTH» (JIabopatopnas pabota)
3. 3amura nmadoparopHoit padoTsl Ne 3 «Omnpenenenne mupruHbl AU(GQPY3MOHHBIX TPOCTIOEK B
30HE CILIaBJICHUS Pa3HOPOIHBIX crajnei» (JlabopaTopHas padbora)
4. 3amuta taboparopHoit pabotsl Ne 4 «OnpeneneHue TemnepaTyp Ha HOBEPXHOCTH TUIACTHH
IpU CBapKe Pa3HOPOAHBIX MaTepuaioBy (JlaboparopHas pabota)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLUILIUHBI SBISETCS NPUIOKEHUEM A.
bannpHO-pedTHHrOBast CTPYKTYpa KypCOBOM pabOThI SBJISIETCS MPUIIOKeHUEM b.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE

Orzamen (Cemecmp Ne2)
Ouenka ompenensieTcss B COOTBETCTBUU ¢ [lonokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U SK3aMEHALIMOHHOMN COCTaBIISIOIINX

Kypcosas paboma (KP) (Cemecmp No2)
Onenka 3a KypcoByl paloTy ompeaensercs B COOTBETCTBUH c [lonoxeHuemM o OaliabHO-
peiTHuHroBoM cucreme 1 cryaentoB HUY «MOWN».

Ipumeuyanue: OuieHOYHBIE MAaTEPUAIIbI 110 TUCIUITIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. Co3nanue cBapHBIX KOMOMHUPOBAHHBIX KOHCTPYKLUH B aHepreTuke. YacTp 1. Ousnueckue
MIPOIIECCHI TP CBapKE Pa3HOPOIHBIX METAJLIOB : yueOHOe mocobue mo Kypcam "DPu3nko-
XMMHUYECKHE U METaTyprudeckue npoieccel mpu oopadorke marepuaios KIID", "CpapHble
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KoMOuHUpoBaHHbIe KOHCTpYKuuu'" u ap. / B. K. JIparynos, u ap., Hau. uccnen. yu-t "MOU" ; pen.
B. K. [Iparynos . — M. : Beue, 2015 . — 176 c. - ISBN 978-5-4444-4096-4 .;

2. A. U. Akynos, I'. A. benbuyk, B. I1. lemsnueBuu- "TexHomaorus 1 000pya0BaHUE CBAPKU
mnaBiaeHueM", M3gartensctBo: "MamuHoctpoenue”, Mocksa, 1977 - (432 ¢.)
https://biblioclub.ru/index.php?page=book&id=601985;

3. Hparynos, B. K. TepmoasiekTpuueckue u 3J€KTPOMAarHUTHBIE MPOLIECCHI MPHU CBAPKE
Pa3sHOPOIHBIX METAJUIOB : yueOHOe nmocodue 1o Kypey "CBapHble KOMOMHUPOBAHHbIE
KOHCTPYKIIMHK'" 1O HampasiieHuto "DHeprerudyeckoe mammHoctpoeHue" / B. K. Jlparynos, A. JI.
['onuapos, A. 1. Cnua, Hau. uccnen. yu-t "MOU" (HUY"MOUN") . — M. : U3a-Bo MDU, 2019 . —
104 c. - ISBN 978-5-7046-2227-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10927;

4. Nparynos, B. K. Oco0eHHOCTH CTPOCHHS CBAPHBIX COSTUHEHHUI PA3HOPOIHBIX CTAJICH :
MeTtoauueckue yKa3aHus K BBIITOJIHEHUIO PACUETHOTO 3a/1aHus 1o Kypcey "TexHomorust cBapku
pa3HopoAHbIX MeTaiioB U ciiaBoB KIID", mo nanpasnenuto 651400 "MammnHOCTpOUTENbHbBIE
texHojoruu u obopynosanue" / B. K. [lparynos, P. B. Pogskuna, Mock. auepr. un-t (MOU TY) .
— M. : U3a-Bo MU, 2001 . — 16 c.;

5. TexHonorus cBapku pa3HOPOIHBIX METAIJIOB U CIUIABOB KOHIIEHTPUPOBAHHBIMU MTOTOKAMU
sHeprun. Onucanue 1a00paTOPHBIX padOT : METOAUYECKOE TTocoOue 1o Kypey "TexHOIorust CBapKu
pa3HOpoAHbIX MeTaJI0B U ciuiaBoB KIID" no nanpasnenuto 150200 "MammHOCTpOUTEIBHBIE
TexHojoruu u obopynosanue” / A. JI. 'onuapos, B. K. [Iparynos, B. B. HoBokpemieHos, u ap.,
Mock. suepr. ua-T (MOU TY) . — M. : U3n-8o MOU, 2006 . — 24 c..

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrnedeHue:
1. CHO "IIpomereit";

2. Office;

3. Windows;

4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYas nNpodeccuoHATbHbIE 0a3bl JaHHBIX U HH(POPMAIIMOHHO-
CIIPaBOYHbIC CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. Ba3a nannbix Scopus - http://www.scopus.com

6. HanmoHanbHas 3j1eKTpOoHHas 6udmoreka - https://rusneb.ru/

7. dnexkrponnas oudmorexka MOU (36 MIOM) - http://elib.mpei.ru/login.php

8. ITopTan oTKpHITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

9. bBa3a OTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBHOI 3a1UTHI PD -
https://rosmintrud.ru/opendata

10. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Butust P@ -
http://www.economy.gov.ru

12. Ba3a oTKpbITHIX AaHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
13. DnexTpoHHast oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com
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14. Undopmannonno-cnpaBoynas cucrema «Kogexe/Texakemepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

15. HanmmoHanbHbBI# mOpTaJ oHJIaiH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
16. OpunuanbHbIi caiT @e1epajTbHOI0 areHTCTBA M0 TEXHNYECKOMY PeryJJupoOBaHUIO U

MmeTpoJioruu - http://protect.gost.ru/
17. OTkpbiTasi yHuBepcuTeTckas nnpopmauunonnasi cucrema «POCCHUS» -

https://uisrussia.msu.ru

18. OpunuanbHblii caiiT MUHHCTEPCTBA HAYKHU U BbIciIero oopasoBanusi Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru
19. OpuunanbHblii caiiT @eepanbHOi CIy:KO0bI 10 HAA30PY B cepe 00pa3oBaHNsi U HAYKH -

https://obrnadzor

20. ®enepananubiii mopTana "Poccuiickoe oopazosanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep aynuropun, OcHanenue
HAMMEHOBAHHE
Y4eOHble ayAUTOpUU IS K-120, MammHHBIN cepBep, KOHAUITMOHEP
MPOBEACHUS JICKIMOHHBIX 3an MBI]

3aHATHH U TEKYLICTO
KOHTPOJIA

b-103, YuecOnas
ayauropus kag.
"TMH

napra, CTOJ IPENoJaBaTes, CTOJ
KOMITBIOTEPHBIH, CTYI, mKad s
JIOKYMEHTOB, TyM0a, J0CKa MeJloBasl,
MYJIbTUMEANMHBIN IIPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAIbHBINA, KOHAULILOHED

VY4eOHble ayaiUuTOpUn JUIs
MIPOBEICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

K-120, MamuHHEIHA
3an MBI]

cepBep, KOHIUITUOHED

b-103, YuecOuas
aynuTtopus kagd.
"TM"

napTa, CTOJ MPEToAaBaTelsl, CTOJ
KOMITBIOTEPHBIH, CTYII, mKad s
JIOKYMEHTOB, TyM0Oa, 10CKa MeJIOBas,
MYyJIbTUMEAUIHBINA TPOEKTOP, IKPaH,
KOMIBIOTEP NEPCOHATBHBIN, KOHIUIIMOHED

VY4ebHble ayIUTOPUH IS
IPOBEJCHUS
71a00paTOPHBIX 3aHATUH

K-120, MammHHBIH
3an MBI]

cepBep, KOHIUIMOHED

b-103, YueOnas
aynuTtopus Kag.
"TMH

napTa, CTOJI IPernoaaBaTes, CTOM
KOMITBIOTEPHBIN, CTYI, KA A
JIOKYMEHTOB, TyM0a, J0CKa MeJloBasl,
MYJIbTUMEANMHBIN POEKTOP, IKPaH,
KOMIIBIOTEP NMEPCOHAIBbHBIN, KOHIULIUOHED

Y4eOHble ayAUuTOpUU IS

K-120, MamuHHEIH

cepBep, KOHIUITHOHED

[IPOBECHUS 3as1 UBI

MIPOMEXKYTOUHON b-103, Yuebnas rapTa, CTOJI IperoaaBaTes, CTO
aTTecTaluu aymuTtopus Kad. KOMITBIOTEPHBIN, CTYI, TIKad AJs

"TM" JIOKYMEHTOB, TyMOa, I0CKa MeJIOBas,

MYyJIbTUMEAUIHBIN TPOEKTOP, IKPaH,

KOMITBIOTEP NMEPCOHATBHBINA, KOHIUIIHOHED

Iomemmenus g HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI

CaMOCTOSITENIHOM paOOThI KommsrotepHslit MUCHhMEHHBIN, BEIIATKa I OJICHKIbI,

YUTAJIBHBIN 3aJ1

KOMIIBIOTEPHAsA CETh C BBIXO/I0OM B I/IHTepHeT,

KOMIIBIOTEP NEPCOHANBHBIN, IPUHTED,
KOHJIUIIMOHED

Ilomemmenust misa
KOHCYJIbTHPOBAHHUSI

b-104, Kabaunet

3aBE/IYIOIIETO
kadenpoit TM

Kpecio pabodee, cTO [uist pabOTHI ¢

JTIOKYMEHTaMH, CTYJI, mKad sl JOKYMEHTOB,

mKad A OIeKABI, CTOJ JUISl COBEIIAHUIN,
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KOMIIBIOTEpHAs! CETh ¢ BBIXONOM B MHTEpHET,
KOMIIBIOTEP NEPCOHAIBHBIN, KOHIULIMOHED

TTomerenust misa
XpaHeHus: 000pyI0BaHUS
U y4eOHOIr0 MHBEHTapsI

X-2028, ITomemenue
Kadenper
"TexHONOTHH
METaJII0B"

CTOJI, CTYJI, IKag
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CBapHble KOMOMHUPOBAHHBIE KOHCTPYKITUU

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

Tect Ne 1 «®Du3HKO-XUMHYECKHE MTPOLIECCHI IIPH CBAPKE PA3HOPOJIHBIX METAJLIIOBY
(TectupoBanue)

3ammura mabopatopHoit padboTel Ne 1 «Onpeaesenre TepMOICKTPUIECKUX CBOMCTB CTallel
pa3IMYHBIX CTPYKTYPHBIX KiaccoBy (Jlaboparopras paboTa)

Tect Ne 2 ««DopmMupoBaHre CBapHBIX COCIUHEHUN MPU CBAPKE Pa3HOPOHBIX MATEPHATIOB
(TectupoBanue)

3amuTa naboparopHoi padotsl Ne 2 «Onpenenenne OTKIOHEHUS JIEKTPOHHOTO MMyYKa B
MarHuTHOM T10JIe OCTaTOYHOM HamarHuueHHocT» (JlabopaTtopuas pabora)

Tect Ne 3 «CBapHble KOMOMHUPOBAHHBIE KOHCTPYKIIMH U3 CTaJe pa3HbIX CTPYKTYPHBIX
kiaccoB» (TectupoBanue)

3ammra taboparopHoii paboTel Ne 3 «Omnpenenenue mupuHbl UG PY3MOHHBIX TPOCIOEK B 30HE
CIUIaBJICHUS Pa3HOPOIHBIX cTaiei» (JlaboparopHas pabora)

3ammra PI'P «Omnpenenenne OCHOBHBIX MMapaMeTPOB TEIIOBBIX M TU(PPY3HOHHBIX IPOIIECCOB
IIpU CBapKe PasHOPOHBIX MeTaioBy (Komioksuym)

3ammra taboparopHoii paboTel Ne 4 «Omnpenenenre TeMiepaTyp Ha IOBEPXHOCTH TUIACTHUH TPU
CBapKe Pa3HOPOJHBIX MaTepuaiioBy (JlabopaTopHas paborta)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Howmep
paszena

Nnnekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Pasnen KM: 1 2 3 4 5 6 7 8

JIUCLUTUINHBI Henens 5 5 9 9 13 13 16 16

KM:

DU3UKO-XUMHUYECKHE MPOLIECCHI
IIPY CBapKe Pa3HOPOIHBIX
METaJJIOB

11

DU3UKO-XUMHUYECKHUE TIPOLECCHI
IIpU CBapKe pasHOPOIHBIX + +
METAJUIOB

DopMUPOBAHHUE CBAPHBIX
COEMHEHUM IIPU CBApKE
Pa3HOPOJIHBIX MATEPUAIIOB

2.1

DopMHUpOBaHUE CBAPHBIX
COEIMHEHUH PU CBapKe + +
Pa3HOPOJHBIX MATEPUAIOB

CBapHble KOMOMHUPOBAaHHbBIE
KOHCTPYKIUU U3 CTaJIed Pa3HbIX
CTPYKTYPHBIX KJIACCOB

3.1

CBapHble KOMOMHUPOBaHHbBIE
KOHCTPYKIUU U3 CTaJIed Pa3HbIX + +
CTPYKTYPHBIX KJIACCOB
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CBapHble KOMOMHUPOBAaHHbBIE
KOHCTPYKLMHU U3 CTaJICh U
LBETHBIX METAJJIOB U CIUIABOB HA
MX OCHOBE

4.1

CBapHble KOMOMHUPOBAHHbBIE
KOHCTPYKLMHU U3 CTaJICh U
LBETHBIX METAJJIOB U CIUIABOB HA
X OCHOBE

Bec KM, %:

10

10

12

13

12

13

15

15

19




IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

CBapHble KOMOMHUPOBAHHBIE KOHCTPYKITUU

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEpPONPHUSTHH TEKYIIEro KOHTPOJS YyCIeBaeMOCTH IO KypPCOBOM

padore:

KM-1 BpiOop cxembl Tena 1 HCTOYHMKA TETUIOTHI JUIs pacdeTa TeMIIEpaTypHBIX MOJIEH MpH
3JIEKTPOHHO-IY4€BOW CBAapKeE JIUCTOB U3 PA3HOPOIHBIX CTAJIEH 3a OJUH IPOXOJ

KM-2 Onpeznenenue cocTaBa U CTPYKTYpPbI METaJlla IBa Pa3HOPOIHBIX CTaJeH

KM-3 Pacuer mupuHbl MapTEHCUTHOM MIPOCIONKH B METaJlIe I1IBa [TOCIIE CBAPKU

KM-4  Pacuer pazmepoB nuy3nOHHBIX POCTIOEK B 30HE CIUIABJICHUS B 3aBUCHMOCTHU OT yCIOBUH
TEpPMUYECKOI 00pabOoTKN KOMOMHUPOBAHHBIX KOHCTPYKLIUH

KM-5 O6ocHoBaHu€e Mep IO peryIupoBaHUIO COCTaBa METaJUIa IIBA C LIEJIBIO MOBBIIIIEHUS pecypca
CBapHbIX COCIMHEHUI JAHHOM Mapbl CBAPUBAEMBIX CTaJIEH

Buja npomexyrounoii arrectanmu — 3amura KP.

Nunexc KM- | KM- | KM- | KM- | KM-
Howmep Pasnen kypcoBoro npoekra/kypcoBori | KM: 1 2 3 4 5
pasnena paboTsI Henens 5 8 11 13 16
KM:
BrI00Op cXeMBI Tena 1 NCTOYHUKA TETUIOTHI JIIS
1 pacveTa TeMIepaTypHEIX ToJieH mpu DIEKTPOHHO- +
JTy4eBOM CBapKe JIMCTOB U3 Pa3HOPOJHBIX cTajle 3a
OJTUH MTPOXOJ
5 Onpenenenue cOCTaBa M CTPYKTYPBI MeTasa 1sa N
pa3HOPOTHBIX CTANICH
3 Pacyer mmpruHBI MapTEHCUTHOM MPOCIONKU B METAJLIE +

Ba MMOCJIC CBApPKU

Pacuer pazmepoB anddy3MOHHBIX TPOCIOEK B 30HE
4 CIUIaBJICHUS B 3aBUCHUMOCTHU OT yCJIOBUN TEPMHUECKON +
00pabOTKN KOMOMHUPOBAHHBIX KOHCTPYKIIHUH

O6ocHOBaHME Mep MO PETYTUPOBAHUIO COCTaBA
5 MeETaJlJIa IBA C LIEJIbIO MOBBILICHUS PECYpCa CBAPHBIX +
COEMHEHUI JaHHOM Napbl CBAPUBAEMBIX CTAJIEH

BecKM, %: | 20 | 30 | 10 | 10 | 30
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