MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpapienne noaroroBku/cnenuaibHocTh: 15.03.01 MammnHocTpoeHue

HaumeHnoBaHune o6pa3oBaTejbHOI mporpaMMbl: MaliMHbI ¥ TEXHOJIOTHS BbICOK03(()eKTUBHBIX POLECCOB
00paboTKU MaTepuajIoB

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
TEXHOJIOI'YUS 1 OBOPYJIOBAHUME CBAPKU IIJIABJEHUEM

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

6 cemecTp - 42 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

6 cemecTp - 14 yacos;

Kouncynbranuu

6 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

6 cemecTp - 85,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
JlomaiHee 3ajaHue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;

Mocksa 2026




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, CnwnBa A.l.
[IpenoaBaTenn * Ml ¢ [T — RA1412921-SlivaAP-7ci5126d A.Tl. CnuBa
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBogutens L Gnaneren fleTpos M.10.
00pa30BaTEILHON IPOrPAMMAEI Mol AperTunratop R653adc76-PelrovPY-T1c0CTBA I1LIO. TlerpoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

roH4apoe A.J1.

Wpentndukatop

ledb7e3c-GoncharovAL-b043abe

A.JIL. 'onyapoB




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leabp ocBoeHUs] AMCUMIUIMHBI: M3y4YEHHE OCHOB TEXHOJOTMU U O00OpYIAOBAaHUSA CBapKu
MJIaBJICHUEM JJI U3TOTOBJICHUSI CBAPHBIX KOHCTPYKIIUI SHEPreTUYECKOI0 MAIIUHOCTPOCHUS .
3agayu AUCHMILINHBI
- U3y4eHHe KiacCu(pUKalmm crnoco00B CBapKH, (PU3NIECKUX OCHOB METO/I0B CBAPKH TUIABICHUEM
U 0cOOeHHOCTeH (POpMHUPOBaHUS CBAPHBIX COCTUHEHUIA;
- MPUOOPETEHNE HABBIKOB MPOBEJICHUS pacyeTa CBapHBIX KOHCTPYKIIMI HA MPOYHOCTD;
- U3y4eHHe 0COOEHHOCTEH 000pyIOBAaHUS JIsl AYTOBBIX METO/I0OB CBAPKHU;
- U3y4eHHE OCHOBHBIX CIIOCOOOB CBApPKH IUIABJICHUEM U OCOOCHHOCTEH TEXHOJIOTUU CBAPKU
IUTABJIEHUEM YTJIEPOJUCTBIX U JIETUPOBAHHBIX CTAJEH Pa3IMUHBIX CTPYKTYPHBIX KJIAcCOB.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHL MU HHJAUKATOPA JOCTUKEHUSI
KOMIICTCHIIUHN

I1K-1 Cnoco6en npuanmats | MJI-1nk-1 [Ilpuarnmaet 3HATh:
y4acTue B 000CHOBAHHEIC TEXHIHUECKHIE - 0COOCHHOCTH OCHOBHBIX METO/IOB CBapKH
MIPOMU3BOICTBEHHO- pEIICHUs TP pa3paboTKe TUIABJIEHHEM: 00JIaCTH NPUMEHEHHUS,
TEXHOJIOTUYECKOH TEXHOJIOTHH MPOU3BOJICTBA U TCXHOJIOTMYCCKHUE IIPMEMBI, CBAPOIHBIC
JICATCIIBHOCTH IPU pEMOHTa OOBEKTOB MaTepHralibl;
W3TOTOBJICHUHU npodecCHOHATBHOM - IPUHIIUIIB PAOOTHI U OCHOBHBIC
MaIIMHOCTPOUTEIIbHBIX JIeATeIIbHOCTH XapaKTCPUCTUKU UCTOYHUKOB ITUTAHUS
151631 (S17071 JIYTOBBIX METOJIOB CBapKH;

- TEOPETUYECKHE OCHOBBI CBAPKHU
IUIaBJICHUEM, OOLIUE CBEJICHUS O CBapKe,
CBapHbBIX COCJIMHEHUSAX U LIBaX;

- DHEPreTUYECKNE XapaKTEPUCTUKU U
TEXHOJIOTMYECKUE CBOMCTBA CBAPOYHOU
AYTH,

- 0COOEHHOCTHU CBapUBAEMOCTH U
TEXHOJIOTUH CBapKH CTaJel pa3INYHbIX
CTPYKTYPHBIX KJIACCOB.

YMETh:
- 000CHOBBIBAThH BHIOOP CIIOCOOOB,

PEXKUMOB CBAPKH U CBAPOYHBIX
MaTepHaioB [l CBAPKU CTallen
Pa3IMYHBIX CTPYKTYPHBIX KJIACCOB;

- IPOU3BOIUTH BBIOOP NCTOYHUKA MTUTAHUSA
B 3aBUCHMOCTH OT THIIA TEXHOJIOTMYECKOTO
IIpolLecca U €ro napaMeTpos;

- IPOU3BOJIUTH pacyeTsl pexxumoB AJICD.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuninHa OTHOCUTCS K OCHOBHOM IpodeccuoHaIbHOW 00pa3oBaTellbHOM nmporpamme MaliHbl
U TEXHOJIOTHsI BBICOKOA((PEKTUBHBIX MpolieccoB 00paboTku MatepuanoB (nanee — OIIOIT), HanpaBneHus
noarotoBku 15.03.01 MammHOCTpOCHHE, YPOBEHh 0O0pa30BaHUs: BhICIIee 00pa3oBaHue - OaKaaBpHar.

Tpe6OBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:




- 3HaTh KJIACCU(PHUKAIHNIO, O0JIACTH MPUMEHEHHS U YCIOBUS 3KCIUTyaTallud METANTHYECKUX
MaTepHasioB, IPUMEHAEMBIX B MAIIUHOCTPOEHUU

- 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH (POPMHUPOBAHHUS CTPYKTYPbI METAITMYECKUX MAaTEPHAIIOB,
IPUMEHSIEMbIX B MAIIMHOCTPOCHUH O JEHCTBUEM TEXHOJIOTHYECKUX U IKCIUTyaTallMOHHBIX (DaKTOpOB

- 3HATh BUJIbI U PEXKHUMbI TEPMUYECKON 00paOOTKN METAIITMUYECKUX MAaTepUAIIOB, TPUMEHSIEMBIX B
MalIUHOCTPOCHUU

- 3HaTh YCTPOWUCTBO, IPUHIUI JCHCTBUS, OCHOBHBIE O0JIACTH MPUMEHEHHS OCHOBHBIX
INEKTPOTEXHUYECKUX U DJIEKTPOHHBIX YCTPOUCTB

- 3HaTh IIPUHIUI ACUCTBUSA NIEKTPUUYECKUX MALIKH ITIOCTOSIHHOIO U IIEPEMEHHOI0 TOKA

- 3HaThb OCHOBHBIEC 3aKOHOMEPHOCTH IIPOLIECCOB KOPPO3UU METAJUIOB U 3aLUTHI KOHCTPYKLIMOHHBIX
MaTepHaJIOB OT KOPPO3HH

- 3HaTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH 00LIeH XUMUU

- YMETb IIPOBOJUTH PACYET HA IPOYHOCTH TUIIOBBIX KOHCTPYKLUN

- YMETb IIPOTHO3UPOBATH HBOJIFOLUIO CTPYKTYPHI CIUIaBa IIPU HArPEBE WU OXJIAXKIECHUH I10
JMarpaMme COCTOSTHUS

- YMETh 10 MapKe MaTepHaja ONpeAessaTh €ro TUII U paciiu(poBbIBATH CBEIEHUs, 0003HaYaeMble B
Mapke

Pe3ynbpTarhl 00y4eHus, MoJrydeHHbIE P OCBOEHUH JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 OO61u1ye cBeieHUs 0 14 6 6 2 - - - - - - 6 - IlodzomogKa K neKyuiemy KOHmpoio:
CBapKe, CBapHBIX [ToBTOpenue marepuana no pasaeny "O6mue
COCTMHCHUSX U IIBaX CBEJICHUS O CBapKE, CBAPHBIX COCAMHCHUSIX U
11 OO61mue cBeaeHus O 14 6 2 - - - - - - 6 - mBax"
CBapKe, CBaPHBIX Ilodz0mogKa K ayoumopHsim 3auamusm:
COCTUHEHUSX U IIBaX IIpopaboTka JIeKIHH
H3yuenue mamepuanos 1umepamypnolx
UCHOYHUKOB:
[1], 8-20
[2], 8-27
2 O6opynoBaHue s 26 12 2 - - - - - - 12 - Iloozomoeka k nadopamopnoii pavome: J1ns
OCHOBHBIX METOJIOB BBITIOJTHEHHS 3a/IaHUI 110 Tab0paTopHOi paboTe
JyTOBO# CBapKH HEOOXOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
2.1 O6opynoBaHue s 26 12 2 - - - - - - 12 - 3aJ1a49¥ BBITIONHEHUS JJabopaTopHOM paboThl, a

OCHOBHBIX METOJIOB
JlyTOBOW CBapKu

TaK € U3YYUTH BOIIPOCHI BAPUAHTOB
00paboTKU Pe3yIbTATOB [0 U3yUYEHHOMY B
paznene "Ob6opyaoBaHue 1J11 OCHOBHBIX
METOJIOB IYTOBOH CBapku'" MaTepuay.
Iloozomogka Kk meKyuwiemy KOHmMpPOJio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"O6opynoBaHKE ISl OCHOBHBIX METOJIOB
JyroBoi cBapku”

1lo020mo6Ka K ayOumopHnovim 3aHAMUuUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MIOJITOTOBKA K 3amuTe 1ab. paboThI
H3yuenue mamepuanog numepamypHsix
UCHIOYUHUKOB:

[2], 37-46




[3], 113-162
[5], 51-64

3 OCHOBHBIE METO/IBI 34 12 16 Ilo0z0mogKa K meKyuiemy KOHmpoiio:
CBapKH IUIaBJICHUEM [ToBTOpEHNe MaTepuaa Mo paszaety
3.1 | Pyunas nyroBas cBapka 6 2 2 "OCHOBHBIE METOZIBI CBAPKH IIJIaBICHUEM"
3.2 ABTOMaTHYECKas 4 2 2 Iloozomoeka k 1adopamopnoii papome: J1ns
IyToBasi CBapKa Mo BBITIOJTHEHHA 3alaHUH 110 1a00paTopHON padoTte
cioeM (hirroca HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
3.3 JyroBas cBapka B 12 2 6 3a71a9M BBITIOHEHMS TaOOpaToOpHOil paboThI, a
3aIIUTHBIX Ta30B TaK K€ NU3y4UTh BONMPOCHI BAPHAHTOB
3.4 DJIeKTPONLIAKOBas 4 2 2 00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
CcBapKa paznene "OCHOBHbBIE METOBI CBAPKU
3.5 DNEeKTPOHHO-Ty4eBast 4 2 2 IUIaBJICHUEM" MaTepHay.
cBapKa Ilo0z0mogKa K ayoumopHnsim 3auamusm:
3.6 KoHTaKTHas CBapKa 4 2 2 [TpopaboTka JeKunH, BBIOJIHEHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[3], 273-284, 298-339
[5], 5-29
4 OcobeHHocTi 34 12 18 CamocmosamensbHoe usyuenue
TEXHOJIOTHH CBAPKH meopemuyueckozo mamepuana: Vzyaenne
CTajel pa3IMuHbIX JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
CTPYKTYPHBIX KJIaCCOB "OCOOEHHOCTH TEXHOJIOTHH CBAPKH cTanel
4.1 TexHonorus cBapku 4 2 2 Pa3IMYIHBIX CTPYKTYPHBIX KJIacCOB"
KOHCTPYKIIMOHHBIX Ilo0zomogka K ayOumopHvlm 3aHAMUAM:
HHU3KOYTJIEPOIUCTBIX U [TpopaboTka JeKnH, BBIOJIHEHHE U
HHU3KOJIETMPOBAHHBIX MOJICOTOBKA K 3amute jab. paboTh
crajei Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
4.2 TexHODOTHA CBapKH 4 2 2 IToBTOpeHne maTepuana o pasaeny
HU3KOJIETHPOBAaHHBIX "OcoOCHHOCTH TEXHOJIOTHH CBAPKH CTaeH
TEIUIOYCTOMYUBBIX Pa3IUYHBIX CTPYKTYPHBIX KJIacCOB"
CTaJeH. H3yuenue mamepuanog 1umepamyprbix
4.3 Pacuer pexuma 22 6 12 UCHIOUHUKOB:
ABTOMATHYECKOM [1], 136-176
JyrOBOM CBapKHU MOJ [4], 4-46
¢urocom (AZICD).
4.4 TexHonorus cBapku 4 2 2
XPOMOHHKEJIEBBIX




cTajen AYCTCHUTHOI'O
KJacca
DK3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 144.0 42 14 - - 2 - - 0.5 52 335
HToro 3a cemecTp 144.0 42 14 - 2 - 0.5 85.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHble KOHCYIbTAIIMU MO KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIIUH 110 pa3aesaam
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenus o ceapke, c86APHLIX COCOUHEHUAX U UIBAX

1.1. O6mue cBeneHus O CBapKe, CBAPHBIX COSAMHEHUSAX U IIBaX

Ou3nyecKkue OCHOBBI CBAPOYHOTO TPOM3BOACTBA. Kiaccupukanus CrnocoOOB CBAapKH.
OOpa3oBaHre COCIMHEHHWI NMpU cBapke IiaBicHUEeM. CBapHbBIE COCIUHEHHUS W IIBBL. Y CIOBHOE
n3o0paxeHne u 0003HAUCHHE CBAapHBIX IIBOB Ha ueprexkax. CTpyKTypa W CBOHCTBa CBapHOTO
coenuHeHUs. CTpOEHUE CBAPHOTO COEAMHEHUS MPU CBapKe MO0IPTEKTOMIHOW cTanu. [opsiune u
XOJIOJHBIC TPEIIUHBIL..

2. Obopyoosarue 01 OCHOBHBLX Memo008 0Y2080U C8APKU

2.1. O6opynoBaHue 1J1s OCHOBHBIX METO/IOB IyTOBOM CBApKU

DJIeKTPUYECKHE CBOKMCTBA AYyrd W €€ XapakTepUCTUKH. MOHM3aIus IyroBOro MpOMEXKYTKa.
CrtpoeHne cBapouHoi 1yru. Bo3OyxkacHwme myroBoro paspsga. CraTudeckas BOJBT-aMIICpHast
XapaKTepUCTUKa cBapoyHOi nyru. CBapouHas Jyra MnepeMeHHOro Toka. CBapouHble CBOWCTBa
nyru. BnusHue mapamMeTpoB CBapO4YHOM Jyrd Ha pasMepsl U (GOPMHPOBAHHME CBApHOrO IIIBA.
VIcTOYHUKY TIUTaHHSI CBApOYHOM Iyru. YCTONYMBOCTH TOPEHMS TyTH, BHEIIHAS XapaKTEPUCTHKA
ucrouHrka nuTaHus. OCOOEHHOCTH BbIOOpa XapaKTEPUCTUKU HCTOYHHMKA TuTaHUsA. OCHOBHBIC
napameTpbl, Kiaccuukanus HCTOYHUKOB muTaHus. CapodHbie TpaHchopmaTopbl. CBapodHBIC
BhITIpsiMUTENN. CBapouHbie TeHepaTopbl. COBpEeMEHHbIE HHBEPTOPHBIE UICTOYHUKH MTUTAHMUS..

3. Ocnosnuvle Memoowl C6ApPKU naaejienuem

3.1. Pyunas nyroBas cBapka

Cxema npouecca PIC. Dnextponsl ans PJC: cBapouHas mpoBOJIOKA, MOKPHITHE; COCTaB M
Ha3zHaueHne, MapkupoBkHu. CTpykTypa ycinoBHOro oOo3HaueHHs 37ekTpogoB 1mo ['OCT 9466-75.
Bri6op napamerpoB PZIC. Ocob6ennoctu texnonoruu P/IC..

3.2. ABTomaTu4eckas JyroBas cBapka moJi cioem Quiroca

Cxema mnpouecca u ocobeHHoct AJIC®D. Capousbie ¢uirochl: KilaccU(UKaAIUsA, COCTaB.
OcobeHHOCTH BBIOOpA CUCTEMBI «(IIIOC - CBApOUYHAs MPOBOJIOKA». TE€XHOJIOTHS M 00OpYy/IOBaHHE
JUIsL CBapKH MoJ1 u1tocoM. ABTOMaTHUECKOE PETYIMPOBAHUE ITUHBI TYTH..

3.3. JlyroBas cBapka B 3allIUTHBIX Ta30B

OcoOeHHOCTH AYroBOM CBAapKW B 3allMTHBIX Ta3zax. [IpuMeHsiemble cBapO4HblE MaTepHallbl:
ANIEKTPOJbI U 3aluTHBIe ra3bl. AproHoayrosas cBapka (Ap/lC) miaBsmmMcs M HETUIaBSIIUMCS
anektponoM. Capka B cpene CO2..

3.4. DnexTpouIakoBas cBapKa

Cxema u ocobeHHoctn DnekrponuiakoBoir cBapku (DLIC), obnacth mnpuUMEHEHUS.
[IpenBaputenbHas moAroToBKka KpoMok u cOopka creika s DIIC. OcobGeHHOCTH CcBapku
KOJIBIIEBBIX MIBOB. [I[prMeHsieMble CBapOUYHBbIE MaTEPHAIBL: (DIFOCHI, STEKTPOIBL. .

3.5. DnexkTpoHHO-Iy4YeBas cBapKa

Cxema u 0COOEHHOCTH 3JEKTpOHHO-TyueBoi cBapku (DJIC), oOnacte NpUMEHEHUS.
O6opynosanue. Texunuka DJIC. BiusHue napaMeTpoB 3JIEKTPOHHOTO My4Kka Ha (OpMy U pa3Mepbl
CBapHOIO IIBA..

3.6. KonTakTHas cBapka



Bunbl KOHTaKTHOW CBapKW: CTBIKOBasi, TouyedHas, MoBHas. CXeMbl CIOCOOOB CBapKH,
IUKJIOTPAMMbI TEXHOJIOTMYECKUX MTApaMEeTPOB Mpoliecca, IPUMEHEHHE. .

4. Ocobennocmu mexnono2uu ceapkKu cmaneul PA3TUYHBIX CIMPYKNTYPHbIX K1AdCCO6

4.1. TexHonorusi CBapku KOHCTPYKIIMOHHBIX HU3KOYTIEPOAUCTHIX U HU3KOJIETHPOBAHHBIX
cTajneu

Mapku craneit, MapkupoBKa, cocTtaB. OCOOCHHOCTH TEXHOJIOTHM PYYHOH JYrOBOW CBapKu
MOKPBITBIMU 3JIEKTPOJIAMH, CBAPKH MO CiioeM (hirroca, TyroBol CBapKH B 3aIIMTHBIX Ta3ax: BBIOOP
CIoco00B, MPHUCATOYHBIX MAaTEPUAIIOB, 3AIIUTHHIX Ia30B, (IIFOCOB..

4.2. TexHosorusi CBapku HU3KOJIETUPOBAHHBIX TEINIOYCTOWUYUBBIX CTaJICH.

Mapxku cranei, MapKupoBKa, cOCTaB, MpuMeHeHne. OCOOEHHOCTH TEXHOJIOTHH PYyYHOM AYTrOBOM
CBapKH MOKPHITHIMH 3JIEKTPOIaMH, CBAPKHU MOJI CII0eM (III0ca, TYTOBOW CBApPKH B 3alIUTHBIX Ta3ax:
BBIOOD CITOCOOOB, MPHCAIOUHBIX MAaTEPUAJIOB, 3AIIUTHBIX Ta30B, (JIIOCOB, PEKUMOB CBapKH..

4.3. Pacuer pexxuMa aBTOMAaTHICCKOU yroBoi cBapku noj ¢urrocom (AJICD).

Meroauka pacuyera OCHOBHBIX IMApaMETPOB PEKMMa aBTOMATHUECKOM yrOBOW CBApPKH IOJ
¢mrocom (AACP) manoyriepoaucThiX, HU3KO- WM CPEIHEJIETMPOBAaHHBIX CTaled C (eppuTo-
HEPIIMTHON CTPYKTYPOH..

4.4. TexHomorusi CBapku XpOMOHHUKEJIEBBIX CTaJIel ayCTEHUTHOI'O KJlacca

Mapku cranei, MapKMpOBKa, COCTaB, IpuMeHeHHE. OCHOBHBIE TPYAHOCTH CBAapKH CTajled
ayCTEHUTHOrO Kjacca. Buabl koppo3uu: o01as Koppo3us, MEXKPUCTAIUIUTHAS KOPPO3Hsl, HOXKEBas
Koppo3us. O01ue TeXHOIOrnYeckue ycioBus cBapku. OCOOEHHOCTH TEXHOJIOIUU PYYHOH AyroBo
CBapKH MOKPBITBIMU 3JIEKTPOJaMH, CBApKH MO/ cjioeM (hiiroca, AyroBOi CBapKHU B 3aIUTHBIX ra3ax:
BBIOOp CIIOCOOOB, MPUCAIOUHBIX MATEPUANIOB, 3AIIUTHBIX I'a30B, (IIIOCOB..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE MPelyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. Pydnas gyroBas cBapka,
2. ABTOoMaTHuecKasi CBapKa 1oJi cioeM (iroca;
3. AproHoayroBasi cBapKa HEIUIaBSIIMMCS BOIb(PPAMOBBIM SJIEKTPOIOM;
4. TlomyaBTOMaTHYECKasi yroBas CBapKa B CpeJie 3alUTHBIX Ta30B IUIABSIIIIUMCS 3JIEKTPOIOM;
5. CHATHE BHENIHEH XapaKTePUCTUKU UCTOYHHUKA MUTAHUSI CBAPOYHON AYTH MEPEMEHHOTO
TOKa.

3.5 KoncyabTanum

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. OO6cyxnaeHue maTepuayioB Mo Keiicam pazzena "OOmume CBeIeHUS O CBapKe, CBapHBIX
COEIMHEHMSIX U 1IBax"

2. OOcyxIeHHe MaTepHalioB MO KelicaM pasjaena "OOopynoBaHHE TSI OCHOBHBIX METOJIOB

IyroBoi cBapku"

OO6cyxxaenre MaTepualoB 1Mo kKeiicam pasjeina "OCHOBHBIE METO/IbI CBApKH TIIaBICHUEM "

OO6cyxeHrne MaTepualioB 1o keicam paszzaena "OcoOeHHOCTH TEXHOJOTHH CBAapKHU CTaje

Pa3INYHBIX CTPYKTYPHBIX KJIacCOB"

Hw



3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHuPOBaHHbIE PE3YJIbTATHI

Howmep paznena
JUCHUTIIUHEI (B

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

Kongsr
00y4yeHHMs 110 JUCLUIUIMHE COOTBETCTBUM C
UHMKAaTOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1]12]3]4
3HaTh:
0COOEHHOCTH CBapUBAEMOCTHU U TectupoBanue/TexHonornueckue 0COOEHHOCTH OCHOBHBIX CIIOCOOOB CBAPKU
TEXHOJIOTUH CBapKH CTajnen WJI-1nk-1 + | mnaBneHueM, OCOOEHHOCTH TEXHOJIOTUN U3TOTOBJICHUS CBAPHBIX
Pa3IUYHbIX CTPYKTYPHBIX KJIACCOB KOHCTPYKLUH U3 cTajlel pa3IMyuHbIX CTPYKTYPHBIX KJIACCOB
SHEPreTUYECKUE XapaKTEPUCTUKU U JlaGoparopHas paboTa/3ammura 1adopaTtopHbIX padot: "CHITHE BHEITHEH
TEXHOJIOTHYECKHUE CBOUCTBA XapaKTepUCTUKHU UCTOYHHUKA TUTAHUS CBAPOYHOM J1yTU MIEPEMEHHOT0 TOKa'";
CBapOYHOU AYTH "Pyunast gyroBast cBapka'; "ABToMaTHUYECKas cBapKa moj ciaoem ¢uiroca';
-1k + "AproHoyroBasi cBapKa HEIJIaBAIINMCS BOJIb(GPAMOBBIM 3JIEKTPOIOM";
"ITosryaBTOMaTH4€ECKas 1yroBasi CBapKa B CPe/I€ 3aIUTHBIX [a30B
MJIABSIUMCS DJIEKTPOIOM"
Tectupoanune/O00pya0BaHHE CBAPOYHOTO TPOU3BOJICTBA
TEOPETUYECKHE OCHOBBI CBAPKHU TectupoBanue/TeopeTuyeckrie OCHOBBI CBAPOUHOTO TPOU3BOICTBA
IJIaBJIEHUEM, OOIIIKE CBEICHUS O
CBapKe, CBAPHBIX COCIUHEHMSX U AJ-Limes ¥
1IBax
HNPUHIUIBI paOOTHl 1 OCHOBHBIE JlaGopatopHas pabora/3amura 1adopaTopHbIX padot: "CHsTHE BHEIIHEH
XapaKTePUCTHKU UCTOYHHUKOB XapaKTepUCTUKN UCTOYHHUKA MUTAHUS CBAPOYHOU JYrH IEPEMEHHOIr0 ToKa";
IIATAHUS TYTOBBIX METOJOB CBAPKH "Pyunast myropas cBapka'; "ABTOMaTHuUECKas cBapKa Mo ciaoeM Quroca';
UT-1nk1 + "AprosoyroBas cBapka HEIJIaBAIIMMCS BOJIb(PAMOBBIM 3JIEKTPOAOM";
"ITosryaBTOMaTH4€ECKas 1yroBas CBapKa B CpeJI€ 3alIUTHBIX Ia30B
TJIABSIIIUMCS DJIEKTPOIOM"
TectupoBanne/O00py0BaHHE CBAPOYHOTO MPOU3BOCTBA
0COOEHHOCTH OCHOBHBIX METO/IOB JlaGopatopHas pabora/3amura 1adopaTopHbIX padot: "CHsTHE BHEIIHEH
CBapKH IJIaBJICHUEM: 00J1acTH V- L + XapaKTEPUCTUKH UCTOYHUKA ITUTAHUSI CBAPOYHOM JTyTH ITEPEMEHHOTO TOKa";
IIPUMEHEHHUs], TEXHOJIIOTMYECKUE ) "Pyunast myropas cBapka'; "ABTOMaTHUECKas cBapkKa Mo/ ciaoeM Quroca';
MPUEMBI, CBAPOYHBIE MATEPUAIIBI " AproHOIyroBasi CBapka HEeTUIaBSIIIIUMCST BOIH(PAMOBBIM JIEKTPOAOM";
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"ITosryaBTOMaTHYECKas TyrOBasi CBapKa B CpeJie 3alIUTHBIX ra30B
MJIaBAIIMMCS 3JIEKTPOIOM"

YMmern:

IIPOU3BOJUTH PACUETHI PEKUMOB

Jomamnee 3ananune/Pacuer pexxumon AJ{CD

AJICD N-1nk-1

MIPOU3BOIUTH BEIOOP UCTOYHUKA JlaGoparopHas pabota/3amura 1adopaTtopHbix padot: "CHITHE BHEITHEH

MUTaHUS B 3aBUCUMOCTHU OT TUIIA XapaKTepUCTUKU UCTOYHHUKA MUTAHUS CBAPOYHOM JYTH MEPEMEHHOro ToKa";

TEXHOJIOTHIECKOTO MPOUECCa H Er0 | yyyy g "Pyunas ayrosas cBapka"; "ABTOMaTHUECKas cBapKa Ioj cioeM duroca';

MapaMeTpoB ’ "AproHoyroBas cBapka HEIJIaBSAIIUMCS BOJIb(PAMOBBIM 3JEKTPOAOM";
"ITosryaBTOMaTH4€ECKas 1yroBasi CBapKa B Cpe/i€ 3allUTHBIX [a30B
TJIABSIITUMCS DJIEKTPOIOM"

000CHOBBIBaTh BHIOOP CIOCOOOB, JlaboparopHas pabota/3amura 1abopatopHbix padoT: "CHsATHE BHEUTHEH

PEKHMOB CBAPKH U CBAPOYHBIX XapaKTEPUCTUKN UCTOYHHUKA TTUTAHUS CBAPOYHOM JYT'H IIEPEMEHHOTO TOKa";

MaTepUasIoB JUls CBAPKH CTalICH W1t "Pyunas myroBas cBapka'; "ABTomMaTHuecKas CBapKa 1o cioeM duroca;

Pa3IMYHBIX CTPYKTYPHBIX KJIACCOB

"AprosoyroBas cBapka HEIJIaBAIIMMCS BOJIb(PAMOBBIM 3JIEKTPOAOM";
"TlomyaBTOMaTHUECKas AyroBasi CBapKa B Cpejie 3allMTHBIX ra30B
IUIABSIIIIUMCS JIEKTpoaoM"
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekyumuii KOHTPOJIb yCII€eBA€MOCTH
6 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. OGopynoBanue cBapouHoro npousBojcTBa (TectupoBanue)
2. TeopeTnueckue OCHOBBI CBApOYHOTO Mpoun3BocTBa (TectupoBanue)
3. Texnonoruyeckre 0COOEHHOCTH OCHOBHBIX CIIOCOOOB CBapKH IuiaBieHneM, OCOOEHHOCTH
TEXHOJIOTUH U3TOTOBJICHUS CBAPHBIX KOHCTPYKUUN U3 CTaJIel Pa3IMYHBIX CTPYKTYPHBIX
kyaccoB (TectupoBanue)

dopma peanuzaiyu: BeIOTHEHHE 3aIaHNSA
1. Pacuer pesxumoB AJICD (JlomarHee 3a1anue)

®dopma peanmsaiuu: Y cTHas popma
1. 3ammTa nabopatopHbsIx padoT: "CHsATHE BHEIIHEN XapaKTEPUCTUKNA UCTOYHUKA TUTAHUS
CBAapOYHOM Ayru nepemeHHoro Toka'"; "Py4ynas gyrosas cBapka'; "ABTomaTuueckas cBapka
o1 ciioeM ¢uiroca"; " AproHoIyroBasi CBapka HETUIABSIIUMCS BOJIb(OPaAMOBBIM JIEKTpoaoM";
"TTomyaBTOMaTHYeCKas 1yroBas CBapKa B Cpe/ie 3alUTHHIX Ia30B IIABAIIUMCS dJIEKTPOIOM"
(JTaboparopuas padoTta)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Oxzamen (Cemecmp No6)

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 6 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Yepnprmos I'. I'., ammuu JI. M., T'upm B. U., Ucaes A. I1., Ko6epnuk H. B., Komaes b. B.,
MunoBanoB A. B., Peibauyk A. M.- "OOopyioBaHH€e U OCHOBBI TEXHOJIOTUN CBAPKU METAJIJIOB
TJIaBJICHUEM U AaBieHueM', (2-e u3., crep.), U3narensctBo: "Jlanp", Cankt-IleTepOypr, 2020 -
(464 c.)

https://e.lanbook.com/book/130500;

2. Teopusi CBapOYHBIX MPOLIECCOB : YUeOHUK Il By30B IO crienuanbHocTd "O00pyaoBaHue U
TEXHOJIOTHs cBapouHoro npoussozcTea" / B. H. Bomuenko, u np. ; Pen. B. B. ®posnos. — M. :
Bricmras mkoima, 1988. — 559 c. : 1.60.;

3. Koznosckuii C. H.- "BBenenue B cBapounbsie TexHomorun'", M3narenscto: "Jlanp", CaHKT-
[TerepOypr, 2011 - (416 c.)

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=700;

13



4. 3opun H. E.,.30puH E. E.- "Marepuanosenenue ceapku. Capka miasnenueM", (3-e usn., crep.),
WznarensctBo: "Jlanp", Cankr-IletepOypr, 2021 - (164 c.)

https://e.lanbook.com/book/169070;

5. CnuBa, A. I1. TexHosiorusi KOHCTPYKIIMOHHBIX MAaTEPUAJIOB : MPAKTUKYM IO BBIITOJIHEHUIO
1a00paTopHbIX paboT 1Mo AucHUIUIMHE "TeXHOI0rns KOHCTPYKIMOHHBIX MaTepUaIoB" s
cTyaeHToB MHCTUTYTa SHEProMalIMHOCTPOSHUSI U MEXaHUKU U MIHCTUTYTA TEMI0BOM M aTOMHOU
SHEPTeTHKH 10 HarpaBieHusIM OakanaBpuata: 13.03.03 "DHeprernyeckoe MaIMHOCTpoeHuE",
14.03.01 "Snepnas sHepreruka u Teriopuszuka’, 15.03.01 "Mammnoctpoenue” / A. I1. Cnusa, I1.
1O. ITerpos, U. E. Kmypxko, Han. uccien. yu-t "MOU" (HUY"MBUN"). — Mocksa : U3a-8o MOU,
2020. — 72 c. — ISBN 978-5-7046-2353-3.

http://elib.mpei.ru/elib/view.php?id=11450.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Libre Office;

5. OC Linux.

5.3 UHTepHeT-pecypchl, BKIKYasi NpodeccHoHATbHbIE 6a3bI JAHHBIX H HH(POPMALHOHHO-
CIPAaBOYHbIE CHCTEMBbI:

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

. Hayunasi 3;iekTpoHHasi 6ubauoreka - https://elibrary.ru/

. baza nanasix BUHUTMH online - http://www.viniti.ru/

. Baza nannbIx ;)xypHasoB m3nareabcrsa Elsevier - https://www.sciencedirect.com/

. DJIeKTPOHHBIE pecypchbl U3aaTesbeTBa Springer - https://link.springer.com/

. HanuoHabHast 3J1eKTpoHHas 0ubamoTeka - https://rusneb.ru/

. Kosutekuus :xypuaios Taylor & Francis Group - https://www.tandfonline.com/

. DaexkTponHasi 6udimoreka MIU (36 MDIM) - http://elib.mpei.ru/login.php

. HanuoHabHbIi mopTaj onyaiin o0yuenusi «OTKpbITOe 00pa3oBanue» - https://openedu.ru
10. OrkpbITas yauBepcuterckas nupopmannonnas cucrema «POCCHS» -
https://uisrussia.msu.ru

OO NO O WN

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynuropumn, OcHamenune
HaAaNMMCEHOBaHHE
VY4eOHble ayAUTOPUH IS b-103, YuebHnas napTa, CTOJ PENno1aBaTes, CTOJ
MPOBEJCHUS JIEKIIMOHHBIX | ayauTtopus kad. "TM" KOMIIBIOTEPHBIH, CTYII, KA A5
3aHATUN U TEKYILETO JIOKYMEHTOB, TyMO0a, T0CKa MeJloBas,
KOHTPOJIA MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,

KOMIIBIOTCP HCpCOHaHBHLIﬁ, KOHIWIHUOHEP

YueOHbIC ayAUTOPUH IS A-029, JTaboparopust rapTa, CTOJI IperoaBarTes, CTyJ, mKad,

IIPOBEJEHUS IPAKTUUECKUX | JTYTOBOM U KOHTAaKTHOM JI0CKa MeJoBast
3anstui, KP u KII CBapKu
VY4eOHble ayAUTOpUH IS A-029, JIaGoparopus napTa, CTOJ MpernoiaBareis, CTy, mKad,
IIPOBEICHUS JyrOBOW Y KOHTAKTHOM JI0CKa MeJoBast
71a00paTOPHBIX 3aHATUN CBapKu
VYyeOHble ayAUTOPUH IS b-103, YuebHnas napTa, CTOJ IPEnoaBaTes, CTOJ
IIPOBEICHUSA aynutopus kad. "TM" KOMITBIOTEPHBIH, CTYII, MKad A
IIPOMEKYTOUHOU JIOKYMEHTOB, TyMO0a, TOCKa MeJIoBasl,
aTTecTaluu MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
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KOMIIBIOTEP NMEPCOHATbHBINA, KOHAULIMOHED

ITomentenus mis
CaMOCTOSATEIILHON PabOThI

HTB-302, UnranbHbIi
3al oTaena
00CcITy)KMUBaHUS
y4eOHOM JTUTEpaTypoi

CTyJI, CTOJI HHCBMGHHBIﬁ, KOMIIBIOTCPHAA
CeTh C BBIXOJOM B MIHTEpHET, KOMIBIOTEP
MEPCOHAJIbHBIN

ITomemnienus mis
KOHCYJbTUPOBaHUS

b-103, YucOuas
aynutopus kad. "TM"

napTa, CTOJ IPenoiaBares, CToJ
KOMITBIOTEPHBIH, CTYII, IKad A
JIOKyMEHTOB, TyMOa, J0OCKa MeJoBasl,
MYJIbTUMEIUINHBIN TPOEKTOP, IKPaH,
KOMITBIOTEP MEPCOHATBHBIN, KOHJAUIIMOHED

[MTomereHus j1st XpaHESHHsI
o0opynoBaHus U y4eOHOTO
WHBEHTAps

A-06a/2, Cknan
kaenper TM

BEIIAJIKA I OJIEXK I
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonorus u 060py,Z[OBaHI/IC CBApKHU ILIABJICHUCM

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 Teoperuueckue ocHOBBI cBapouHOro npousBoactsa (TectupoBanue)

KM-2 Ob6opynoBanue cBapodHoro rnpousBozactsa (TectupoBanue)

KM-3 Pacuer pexxumoB AJIC® (JlomamHee 3amanue)

KM-4 TexHOIOTHYECKHE OCOOCHHOCTH OCHOBHBIX CIIOCOOOB CBapKH IiaBieHreM, OcoOeHHOCTH
TEXHOJIOTUH U3TOTOBJICHHUS CBAPHBIX KOHCTPYKIUN U3 CTaJIel Pa3InYHBIX CTPYKTYPHBIX KJIaCCOB
(TectupoBanue)

KM-5 3ammra naboparopnbix pabot: "CHsTHE BHEUTHEH XapaKTepUCTUKN UCTOYHUKA TUTAHUS
CBapOYHOM AYyrH nepemeHHoro toka'"; "Pyunas nyrosas cBapka'; "ABTomaTHueckas cBapKa 0]
cinoeM ¢uroca"; "AproHoayrosas cBapka HEIUIaBSIIUMCS BOJIb(PPaMOBBIM AJIEKTPOaAOM";
"[TomyaBTOMaTHUECKasi AyroBasi CBapKka B Cpejie 3alIUTHBIX Ia30B IJIaBAIIUMCS IEKTPoIoM"
(JTaboparopuas padoTta)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen pucuuminHel KM: L 2 3 4 >
pasjena Al et Henens 4 8 12 13 14
KM:
1 OO1u1me cBeieHUs O CBapKe, CBAPHBIX COETMHEHUSAX U
IBaxX
11 OOmue cBeIeH s O CBAPKE, CBAPHBIX COCAMHCHUAX M |
' IBaxX
5 Ob6opynoBaHue AJ11 OCHOBHBIX METOOB AYTOBOH
CBapKH
21 O6opynoBaHue AJ11 OCHOBHBIX METOOB AyTOBOH + +
' CBapKH
3 OCHOBHBIE METO/IbI CBAPKH IJIaBIEHUEM
3.1 PyuHnas nyrosas cBapka +
3.2 ABTOMaTHYECKas 1yroBasi cBapka I1oj cioeMm (iroca +
3.3 JlyroBasi cBapka B 3aIIUTHBIX Ta30B +
3.4 DJIEKTPONUIAKOBas CBapKa +
3.5 DNIEeKTPOHHO-TTy4YeBasi CBapKa +
3.6 KonTakTHas cBapka +
4 OCO0EeHHOCTH TEXHOJIOTHH CBAapKH CTallei
Pa3MYHBIX CTPYKTYPHBIX KJIaCCOB
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TexHonorust cBapku KOHCTPYKIIMOHHBIX

4.1 HU3KOYTJIEPOAUCTBIX U HU3KOJIETUPOBAHHBIX CTaJICH *
42 TeXHOJ'IOFI/IUf{ CBAPKH HH3KOIETHPOBAHHBIX +
TEIJIOYCTONYMBBIX CTaJICH.
Pacuer pexxrma aBTOMaTHYECKOM IyTrOBOM CBApKHU
4.3 +
nont rocom (AZICD).
44 TexHonorust CBapku XpOMOHHUKEIEBbIX CTallel + +
ayCTEHUTHOIO KJjlacca
Bec KM, %: | 10 10 20 20 40
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