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PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Crapka crneumajibHbIX CTaJIel U CIJIABOB

(HaumeHosanue OUCYUNIUHDBL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
15.03.01 MammHocTpoeHue

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
TexHo0rHK CBAPOYHOTO MPOU3BOJICTBA U WHIKEHEPHS TIOBEPXHOCTEH

dopma 00ydeHus: ouHast
I'on Habopa: 2024
O6mras Tpynoemkoctsb: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 6

dopma KOHTPOJIsA 3auer Hroro
Bun 3ansiTuit
Jlexumnm 16 16
JlaboparopHsbie 16 16
[TpakTHueckue 16 16
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P - -
ITpomMexyTouHas aTTecTanus 0.25 0.25
KoHnrakTHas pabota 48.25 48.25
CamocrosTenbHas paboTta 95.75 95.75
KonTpoJib - -
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
cT. npenogasatesnb CoserkuH [1.0.

(Oondicnocmy, yueroe 36anue, cmenens, Pamvunus M. 0.

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penienzent

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuMIUIMHEEI coctaBieHa Ha ocHoBaHuU ®I'OC BO u yuebHOTrO miiana
HalpaBJICHUs OATOTOBKH (CHELMAIbHOCTH)
15.03.01 MammHocTpoeHue

Cpok neiicTBus padoueii mporpaMMepl AucHUIIMHBI 10 «01» cenTsiopst 2028 r.

YTBEPXIEHO

Ha 3acenannu kadenpsr

(mpotokou 3acemanust Ne 1 ot «01» centsiopst 2023 r., aKTyalIu3upoOBaHO MPOTOKOIOM Ne 2
ot 16.09.2024r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCBOCHUS TUCIHUILIMHBI — 00ECIICUNTh CTYACHTY HEOOXOAMMBII yPOBEHB IMOATOTOBKU
JUISL pelieHus TpoQecCHOHAIbHBIX 3a/1a4 B 00JIACTH CBAPKH CHEIMAIBHBIX CTajel U CIUIaBOB IIPU
BBITOJIHEHUH BBITYCKHOW KBaTM(PUKALIMOHHOMN pabOoTHI.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

Hannas gucuuiuiiHa (y4eOHBIH Kypc) OTHOCHTCS K BapHaTUBHOW YacTHU IepBOro OJoKa
JUCLUIUIMH IPOTrpaMMBbl IOJrOTOBKH OakaslaBpOB. SIBiIsieTCS AUCLUILIMHOM 110 BBIOODY.

JlucuuIveel, y4eOHbIe KypChl, HA OCBOCHHM KOTOPBIX OasWpyeTcs JaHHas IUCHUILUINHA
(yaeOHbIil Kypc) — (u3MKa, BBICIIAS MaTeMaTHUKa, XUMHs, MH(OpMaTHKa, MaTepHajOBEICHUE,
TEXHOJIOTUSl KOHCTPYKIIMOHHBIX MaTEpPHAJIOB, IEKTPOTEXHUKA M DJICKTPOHMKA, JETaTH MAllHH H
OCHOBBI KOHCTPYHPOBAHHS, TEXHOJIOTHUECKUE TMPOLIECCH B MAITMHOCTPOCHUH, UCTOUHUKH IMATAHHS,
TEXHOJIOTUSl CBapKU IUIABICHUEM, TEXHOJIOTUSI KOHTAKTHOH CBApKH, KOHTPOJIb KauecTBA CBapHBIX
COCMHEHUH TEOpHs CBAPOUYHBIX MPOIECCOB, CIEIIHAIbHBIE METO/Ib CBAPKH.

I[I/ICIII/IHJII/IHI)I, y‘Ie6HI)IC KypChl, I KOTOPBIX HCO6XOILI/IMI)I 3HAaHUA, YMCHUS, HABBIKH,

npuoOpeTaemMble B pe3yibTaTe HU3yueHHUs JAHHOM JUCUMIUIMHBI (yu4eOHOro Kypca) — HpHU
MOJAFOTOBKE BHITYCKHON KBAJTU(UKALMOHHON padOTHI.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemMbie u
pMupy NHaukaTopbl 10CTHKEHUS

KOHTPOJIHMpPYeMbIe . ITnanupyembie pe3yabTaThl
pOHMpYy KOMIIeTeH U py pesy
KOMIIEeTeHIINH o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)

I1K-2 CiocoGHOCTD MO-1pk-o) PaspabarbiBaer | 3HaTh:
paspabarbiBaTh CBAPHBIC  KOHCIpYKIHM W3 | _ gpaccuuKaldio  CHENHATIbHBIX
KOHCT TODCKO- KOHCprKHI/IOHHLIX MaTepI/IaJ'IOB C o .

PYKTOp y4eTOM COBPEMCHHBIX CTaJICn 1 CIIaBOB,
TCXHOJIOTHYCCKYIO TEXHOJIOTHII  M3roToBjieHuss u | - CBOMCTBA, HAa3HAYCHHUC U YCIOBHUA
JOKYMCHTAIIMIO IO CBAPKE | cOopku U HOPMAaTUBHBIX pa60T1,1 OCHOBHBIX rpymi
Y HalUIaBKe U3JeIui TpeOOBAHMUIL. cHernuaIbHBIX CTajJel U CIIIAaBOB;
PasiIMiHOM CIOKHOCTH - XapaKTepHbIE CJIOKHOCTH,

BO3HHUKAIOIIHE npu CBapKe
KOHKPETHBIX TPyHN  CHEUUATbHBIX
CTaleH U CIJIaBOB.

YMeTs:

- palMOHAIBHO Ha3HA4YaTh CIIOCOO
CBapku, HAOOp omeparuii, MOpsSI0K U
YCIIOBHSI X BBITOJTHEHMUS,
o0ecreunBaromme HOJIy4eHue
Ka4eCTBEHHOTO CBAPHOTO COCTUHEHUS
JeTalied M y3JI0B M3 CHEHHAIbHON
CTaJIM WY CILIAaBa;

- moAOUpaTh CBAPOUYHBIN MaTepuan
JUUIS1 BBITIOJTHEHUS] CBAPKU U3JCIHS U3
CICMAJIbHON CTaJIM MJIH CIlJIaBa B
3aBUCHMOCTH OT MPUHATOTO Crioco0a
CBapKH, IKCILTyaTallMOHHBIX




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBaHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

TpeOOBaHUI K U3rOTOBIIIEMOMY
W3JIEIMI0 U 0COOEHHOCTEN IIPUHATOM
TEXHOJIOTUH CBAPKHU.

Bnaners:

—  HaBBIKaMH pa3paboTku
TCXHOJIOIUHU CBapKu KOHKPCTHBIX
Tpynn  CHEUMAIBHBIX  CTaled H
CIJIaBOB, C y4€ToM creuupuku
CBapHBAaEMBIX MaTEPHAIIOB,;

— IpaBWIaMH U QJITOPUTMOM
BBIOOpa  cmocoba I CBapKu
CIELMAJbHBIX CTaJ€dl M CIUIABOB C
y4E€TOM JKCIUTyaTallMOHHBIX
TpeOOBaHUI K M3AEIUI0 U YCJIOBUM
IIPOU3BOCTBA;

- IpaBWJIaMH U aJITOPUTMOM M0o100pa
CBAapOYHBIX MaTEpHAOB JJI1 CBapKU
KOHKPETHOHU CIENMAIBHON CTAIA WIH
CIUIaBa.

M O-2pk-2) JleMoHCTpHpYeET
3HaHHE CHCTEM
ABTOMATHU3UPOBAHHOTO
POSKTHPOBAHHSI CBapHBIX
COEJIMHEHU

3HaTh:

- cmoco0bl  aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHUS CBapHBIX
COEMHEHUI

YMeTs:

- OIEHUBATb MW MPOTHO3UPOBATH
JKCIUTyaTallHOHHBIE CBONCTBA

CBAapHBIX COEIMHEHMI CHEelUaIbHbIX
cTajlel ¥ CINIaBOB C  ITOMOIIBIO
aBTOMAaTH3alluU MIPOEKTUPOBAHUS,
HOJ'Iy‘-IeHHI)IX C HUCITIOJIB30BAHUEM
KOHKPETHOM TE€XHOJIOTUU CBAPKH.

Bnaners:

- CTaHJapTHBIMU CpeIcTBaMHu
aBTOMaTHU3ALNHI MIPOEKTUPOBAHUS
OLICHKH CBapUBAaEMOCTHU
(TexXHOJIOTUYECKOM MIPOYHOCTH)

pa3IUYHBIX  TPYII  CIEHHAIbHBIX
cTajiell M CIJIaBOB;

- METOJaMHU OIIEHKH U
MPOTHO3UPOBAHUS
AKCIUTyaTallMOHHBIX CBOMCTB CBAPHBIX
COCTUHEHUHN CIEIUATILHBIX CTAJIEN U
CILJIABOB, MOJIYYEHHBIX C
HCIIOIb30BAaHUEM KOHKPETHOU
TEXHOJIOTHUH CBApPKH.

(UI-3k.2) BoimosnasieT
MPOM3BOJICTBEHHBIC 3aaHUSI 110
MPOYHOCTHOMY PAcueTy CBapHBIX

3HaTh:
- CBOfICTBa, HA3HAUYCHUC U yCJIOBI/IH
paboThI OCHOBHBIX rpyni




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBaHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

y370B

CIIEIUAJIbHBIX CTAJIEH U CIIJIABOB;
- XapaKTepHBIC CI0KHOCTH,
BO3HHKAIOIIIKE TTPH CBApKe
KOHKPETHBIX TPYIII CHEIHATbHBIX
cTajeH U CIJIaBOB.

- TpeOOBaHUST HOPMATUBHON
JIOKYMEHTAIIUU B 3aBUCUMOCTH OT
MIPOU3BOJICTBEHHOTO 3a/IaHUs

VYMeTh:

- OIICHUBATH CBapHUBACMOCTh
(TEXHOIOTUYECKYIO MIPOYHOCTH )
CHEeUMAIBHON CTall WM CIUIaBa, IO
3aJJaHHOMY MIPOU3BOJICTBCHHOMY
3aJJaHHIO;

- o 0uparthb CBapOYHOE "
BCIIOMOTaTEIbHOE o0opynoBaHue,

MO3BOJIAOIIEE HAanboJee ONTUMATbHO
peanr30BaTh MPUHATYIO TEXHOJOTHIO
CBapKu B COOTBETCTBUE c
TEXHUYECKUMH 33]IaHUSIMU;

- OLIEHUBATh U MPOrHO3UPOBATH
AKCIUTyaTallMOHHbBIE CBOMCTBA
CBAapHBIX COCAMHEHUN CIEIUaTbHBIX
CTaJel U CILUIABOB

Bnagers:

- CTaHJApTHBIMU cpeacTBaMu
aBTOMaTHU3alluu MIPOEKTHUPOBAHUS
OLIEHKH CBapUBACMOCTH
(TeXHOIOrn4YecKoi IIPOYHOCTH)

Pa3IMIHBIX Tpymnmn CIIClIMaJIbHBIX
cTaneu u CIIJIaBOB,

- METOJaMH OIICHKH U
MPOTHO3UPOBAHUS
AKCIUTyaTallMOHHBIX CBOMCTB CBAPHBIX
COCTUHEHUHN CIIeIUaAIbLHBIX CTAJIEH U
CILJIABOB, MOJIYYEHHBIX C
HCIIOIb30BAaHUEM KOHKPETHOU
TEXHOJIOTUH CBApKH.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMbI
Bux } TeKylIero
Monayab BH0ii HaumeHoBaHue TeM 3aHATHI Cemect| O0BbeEM, Banibs HNHTepakTHB, KOHTPOJISA
(pasznen) yq% Hou (yueoHoOii padoThI) p 4. 4. (HauMeHOBaHMe
paboThl OLICHOYHOI 0
cpeacTsa)
Mopyns 1. BBeneunue
Beenenne. JIexk. Tema 1.1. IlonaTue o cieMaNbHEBIX CTANISX U CINIABAX, 6 2 - -
OcHOBHBIE 3¢ dexTUBHOCTh UX NpuMeHeHus. Llenun u 3anaun
MOHSITUS JUCIUIUINHBI.
Jlek. Tema 1.2. OCHOBHBIE KJ1acChl pacCMaTPUBAEMBbIX 6 2 - -
CHEIHaJIbHBIX CTaJIel U CIJIaBOB, UX (PU3NYECKUE U
XMMHUYECKHE XapaKTePUCTUKH U CBSI3b C YCIOBUIMHU Bonpocwl k
Cp. IKCILTyaTaIuH. 6 8 - - 3auemy Nel-60
Monyis 2. Jlex. Tema 2.1. Beicokonpounslie ctanu. Knaccudukarus, 6 2 - -
Cgapka COCTaB, CBOMCTBA
BBICOKOITPOYHBIX | Cp. CamocrosTenbHas padboTa. 6 4 - -
cTasien Jlek. Tema 2.2. OcoGeHHOCTH CBAapKU BBICOKOIPOYHBIX 6 2 - -
cTajeu
Cp. CamocrosiTenpHas padora. 6 4 - -
Jlex. Tema 2.3. XonoaHble U TOpsiYME TPELUIMHBI B 6 2 - -
COEIMHEHUAX BBICOKOIIPOUYHBIX cTanel. Ilytn
peaynpexieHus: 00pa3oBaHUs TPEIIUH 6 4 - -
Cp. CamocrosiTenpHas padora. 6 2 - -
Jlex. Tema 2.4. PexomeHanuu o cBapKke 1 MpUEMBI CBapKU Bonpocwr k
BBICOKOTIPOYHBIX CTaJIei 6 4 - - 3auemy Nel-60
Cp. CamocrosTenbHas padboTa.
JIab. JlabopatopHas pabota Ne 1. BnusiHue pexxuma u 6 4 5 - Omuem no
TEXHUKHU CBApKH Ha MEXAHUYECKUE CBOWCTBA CBAPHOIO nabopamopHotl
COEIMHEHUS U3 BHICOKOIIPOYHBIX HU3KOJIETHPOBAHHBIX pabome Nel

crajen




DopMbI

TeKylIero
Bup N
Monayab BH0ii HaumeHoBaHue TeM 3aHATHI Cemect| O0BeEM, Banibs HNHTepakTHB, KOHTPOJISA
(pasznen) yq% Hou (yueoHoOii padoThI) p 4. 4. (HauMeHOBaHMe
pavoTy! OLIEHOYHOI0
cpeacTBa)
Monyns 3. Jlek. Tewma 3.1. OcHOBHBIC OnpeenieHus, Kiiaccupukanus u 6 1 - -
Capka CBOMCTBA apOIPOYHBIX CTAJIEH
pkaporpounbix | Cp. CamoctosTenbHas paboTa. 6 4 - -
cTayiell u Jlek. Tema 3.2. OCHOBHBIE MapKH, COCTaB U CBOMCTBA 6 1 - -
CILIaBOB TEIIOYCTOMYMBBIX CTajel
Cp. CamocrosiTenbHas padora. 6 4 - -
Jlek. Tema 3.3. OO1ue Bonpochl CBapKH TEIII0YCTOWYMBBIX 6 1 - -
CTajiel U CIUIABOB
Cp. CamocrosTenbHas paboTa. 6 4 - -
Jlek. Tema 3.4. CriocoObI CBapKH TEIIOYCTOMYMBOM CTAJH. 6 4 - -
Cp. CamocrosiTenbHas padboTa. 6 4 - - Bonpocul k
3auemy Nel-60
JIab. JlabopaTtopHas pabota Ne 2. BrnusiHue CKOPOCTH 6 4 5) - Omuem no
OXJIQKICHUS HA MEXaHHYECKHEe CBOMCTBA CBAPHOTO nabopamopHoi
COCTMHEHUS M3 BHICOKOIIPOYHBIX W HU3KOJIECTUPOBAHHBIX pabome Ne2
TEIUIOYCTONYUBBIX CTajen
ITp. ITpakTruyeckas pabora Nel. Pa3paboTka, KapTbl 6 4 5 - Omuem no
TEXHOJIOTHYECKOTO TTPOIIecca CBapKH. NpaKmu4ecKoul
pabome
Ip. [TpakTryeckas pabora Ne2. Pa3paboTka, KapThl 6 4 10 - Omuem no
TEXHOJIOTHYECKOT0 MPOIIEcca CBAPKH. NPaKmu4ecKoul

pabome




DopMbI

TeKyIero
Bup .
Monayab BH0ii HaumeHoBaHue TeM 3aHATHI Cemect| O0BeEM, Banibs HNHTepakTHB, KOHTPOJISA
(pasznen) yq% Hou (yueoHoOii padoThI) p 4. 4. (HauMeHOBaHMe
paboThl OLICHOYHOI 0
cpeacTBa)
Monyns 4. Jlek. Tema 4.1. Knaccudukamus u obGnacte mnpumeHeHus| 6 1 - -
Caapka BBICOKOJIETUPOBAHHBIX CTaJICH
BbICOKOJIETHpOoBa | Cp. CamocrosTenbHas paboTa. 6 4 - -
HHBIX CTaJlel Jlex Tema 4.2. OcOOEHHOCTH CBapKH ayCTEHUTHBIX CTAJICH 6 1 - -
Cp. CamocrosTenbHas paboTa. 6 4
Jlex Tema 4.3. 'opsiure TpEmIMHBI B BBICOKOJIECTHPOBAHHBIX| 6 2 - -
ayCTEHUTHBIX CTaJISIX - -
Cp. CamocrosiTenbHas padbora. 6 4
Jlex Tema 4.4. Koppo3uoHHas CTOHMKOCTb CBapHbIX| 6 2 - -
COEMHEHUN XPOMOHHUKEJIEBBIX CTaJIEH. - -
Cp. CamocrosTenbHas paboTa. 6 4
Jlek Tewma 4.5. CriocoObl CBapKH ayCTEHUTHOM CTaJIN 6 1 - -
Cp. CamocrosTenbHas paboTa. 6 4 - -
Jlex Tema  4.6. BBICOKOXpOMHUCTBIE  MapTEHCHTHBIE,| 6 1 - -
MapTEeHCUTHO-(heppUTHBIE U HEPPUTHBIE CTATU - -
Cp. CamocrosiTenpHas padora. 6 4
Jlex. Tema 4.7. CBapka MapTEHCUTHBIX M MapTEHCUTHO-| 6 1 - -
(beppuTHBIX CTaJIeH. Caapka (beppuTHBIX - -
BBICOKOXPOMHUCTBIX CTajel
Cp. CamocrosiTenpHas padora. 6 4 - Omuem no
JIab. JlaGopatopHass paGora Ne 3. Biusnue ¢opmsl ul 6 4 5 - nabopamopHotl
pasMepoB 1IBa TIPU CBapKe BBICOKOJIETHPOBAHHBIX pabome Ne3
AyCTEeHUTHBIX CTajlell Ha X CKIIOHHOCTb K 00pa30BaHUIO Omuem no
TOPSIYMX TPEIIHH n1abopamopHot
JIa6. JlaGopatopHast pabora Ne 4. BnusHust tepmuyeckoro| 6 4 5 - pabome Ned
IIUKJIa CBAapKW Ha CTPYKTYpY W (a3oBbId COCTaB
BBICOKOJISTUPOBAHHBIX ~ CTaJe  ayCTeHUTHOTO U
(beppHUTHOTO KJIaCCOB Omuyem no
ITp. [IpakTuyeckas pabora Ne3. PazpaboTka, KapTbl 6 4 10 - npaKmuyecKou
TEXHOJIOTUYECKOT0 MPOLECcca CBAPKH. pabome




DopMbI

TeKylIero
Bup .
Monayab BH0ii HaumeHoBaHue TeM 3aHATHI Cemect| O0BeEM, Banibs HNHTepakTHB, KOHTPOJISA
(pasznen) yq% Hou (yueoHoOii padoThI) p 4. 4. (HauMeHOBaHMe
pavoTy! OLIEHOYHOI0
cpeacTBa)
Mopyisb 5. Jlek. Tema 5.1. CruiaBel TUTaHA U UX CBAPUBAEMOCTh 6 2 - -
Caapka tutana u| Cp. CamocrosTenbHas padboTa. 6 4 - -
TUTAHOBBIX Jlek. Tewma 5.2. XapakTepHble 0COOCHHOCTH U CIIOKHOCTH 6 1 - -
CILUTaBOB P CBapKE TUTAHOBBIX CILJIABOB
Cp. CamocrosTenbHas paboTa. 6 4 - - Bonpocwr k
Jlex Tema 5.3. OcHOBHBIE CTIOCOOBI  TEXHOJIOTHS CBAPKH 6 1 - - 3auemy Nel-60
TUTaHA U €T0 CIUJIaBOB
Cp. CamocrosiTenbHas padbora. 6 4 - - Omuem no
IIp. [TpakTuueckas pabota Ne4. Pazpaborka, KapThl 6 4 10 - NpaKmuueckou
TEXHOJIOTHYECKOI0 IIPOLIECCca CBapKH. pabome
[IpomexxyTouHas arrectaus 0,35
KonTponb 3,75 45 Tecmoegvie
3adanus Nel-500
Hroro: 144 100




5. O0pa3oBaTebHbIE TEXHOJIOTHU
HpI/I pcain3an IUCHUILIMHBI TPUMCHAIOTCA HHq)OpMaHHOHHBIe TEXHOJIOTUMU JUCTAHIIUOH-
HOro oOyueHwusl, BUAeO(pUIbMBI, OHJIAIH JabopaTopHble paboThl. Mcmonp3yercs AMCTAaHIIMOHHOE

TECTUPOBAHUEC JIA OUCHKH CTCIICHU YCBOCHHA MaTCpHrajia.

6. MeToauyeckne yKa3aHus 10 OCBOCHUIO U CHUIIIHHBI
[Ipu ocBoeHUU Bcex pa3ielioB AMCIMILIUHBI HEOOXOAUMO COUYeTaHHWe BCeX (opM ydeOHOU
JESTENIbHOCTH: M3yYeHUE JICKIIMOHHOTO MaTepuaia, BBIIOJHEHUE MPAKTHUECKUX U J1a00paTOPHBIX

pa60T, CaMOCTOSATCIIbHBIX BaﬂaHI/Iﬁ C UCIIOJIb30BAHUEM KOMIIBIOTCPA.

7. OneHo4YHbIe CpeacTBa

7.1. IlacniopT OLIeHOYHBIX CPEACTB

Cemecr Koa koHTpOIMpYeMOii KOMIIETEH MU HaunmeHnoBanue
p (WM ee 4yacTm) OLIEHOYHOI0 CPeJCTBA
6 [1K-2 Tecmoegvie 3a0anus Nel-500

Bonpocuwt k 3auemy Nel-60

Omuem no npakmuueckum pabomam
N |..4

Omuem no na6. pabomam 1-4

7.2. TunoBbIe 3alaHus WJIM HHBIC MaTepHaJbI, HEOﬁXOI[I/IMLIe AJIA TEKYIIET0 KOHTPOJIsA

7.2.1. Beinonnenue taboparopHbix pador Ne 1...4
7.2.2. BeinoHenue npakrtuueckux pabor Ne 1...4

(HaumeHOBaAHUE OYEHOYHO20 CPedCmsa)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)

JlabopaTopunasi padora Nel «BnusHue pexnma M TEXHUKH CBAPKM HAa MEXaHUYECKHE
CBOICTBa CBAPHOT'O COEIMHEHHUS U3 BHICOKOIIPOYHBIX HU3KOJIETUPOBAHHBIX CTAJIEI»

®opma oTuera mo mpakTHyeckoi pabore Nel Ilenb, McxoiHBIE AaHHBIE MO padoTe,
onucaHue oOOpylOBaHUS, MaTepuajioB W HWHCTPYMEHTOB, MporpamMma paboThl, pPe3yJbTaThl
HKCIIEPUMEHTOB (pacyeT mo (hopmyiam, TabiaMIIa), BHIBOIBL.

JlaGopaTopHas pa6ora Ne2 «BnusiHME CKOPOCTH OXJIaXICHUSI HA MEXaHUYECKHE CBONCTBA
CBApHOI'0 COEIMHEHUS U3 BBICOKOIIPOYHBIX ¥ HU3KOJIETHPOBAHHBIX TEIUIOYCTONYMBBIX CTaIEH»

®opma oryera mo mnpakTHueckod padore Ne2 Ilenb, uMcxonHble AaHHbIE O pabore,
onucaHue oOOpYyJOBaHUS, MAaTEpUANOB M WHCTPYMEHTOB, NporpaMma paboThl, pe3yJIbTaThl
HKCIIEPUMEHTOB (pacueT mo popmyrnam, TabIuIa), BIBOIBI.

JlaGopaTtopuas paGora Ne3 «BnusHue ¢opMbl U pa3MepoB IIBa NpU  CBapKe
BBICOKOJIETHPOBAHHBIX ayCTEHUTHBIX CTaJlel Ha UX CKJIOHHOCTb K 00pa30BaHUIO TOPSUYUX TPELIHHY

@®opma otuera mo pabore Ne3 Ilenb, HcXoaHBIE JaHHblE MO paloTe, ONMMCaHUE
0o0opy/0BaHus, MaTepUajJoB U MHCTPYMEHTOB, Iporpamma paboThl, pe3yibTaThl SKCIEPUMEHTOB
(pacuet o opmyinam, TabIUIA), BBIBOBI.

JlabGoparopnass padora Ned «BnusHHS TEpMHUECKOrO IMKJIAa CBApKHM Ha CTPYKTYpy M
(a30BbIil COCTaB BEICOKOJICTUPOBAHHBIX CTAJIEH ayCTEHUTHOTO M (DEPPUTHOTO KIIACCOB)»



IIpakTnyeckas padora Nel-4
1. IlonyuuTs y mpernoaaBatens 3aJaHue, CoaeprKallee MapKy CBapHUBaeMOro MaTepuasa, TONIUHY
CBapUBAaEMbIX JJIEMEHTOB B 30HE CBAapKH, TUIl CBAapHOM KOHCTPYKLUH, XapaKTEpHbI pa3mep
KOHCTPYKIUU (TIpU HEOOXOAUMOCTH), KOH(UTYpAIUIO IIBOB, XapaKTEPUCTUKY MPOU3BOJCTBEHHBIX
YCJIOBUH.
2. [latb OO1IYIO0 XapaKTepUCTUKY CIUIaBa, YKa3aHHOTO B 33/IaHUU, U 0XapaKTEpHU30BaTh 00JIACTh €ro
IIPUMEHEHHUS.
3. [IpuBectu pu3MKO-XUMUYECKHUE CBOMCTBA CILIaBa.
4. BbIIBUTDH U ONMCATh XapaKTEPHbBIE CII0KHOCTH, IPUCYIIME CBAPKE YKA3aHHOTO B 33JaHUHU CIUIaBa.
5. Ha3HauuTp MeponpusATHs, MO3BOJSAIOIIME KOMIIEHCHPOBaTh WJIM YMEHBIIUTh HEraTUBHOE
BJIMSTHUE HA MTPOLIECC CBAPKH CJI0KHOCTEH, yKa3aHHBIX B IIYHKTE 4.
6. [IpousBectu BBIOOp crioco0a CBapKH.
7. IlponsBecTy BEIOOP CBAPOUYHBIX MATEPUAIIOB.
8. Onpenenuts HopMaTuBHEIH HoKyMeHT ('OCT, OCT, TVY u T. 11.), OpeabsIBIsIONINA TpeOOBaHUS
K (hopMe U pazmepaM MOATOTOBKM KPOMOK O] CBapKy U IapaMeTpaM I'OTOBOro HIBa. BBIOIHUTH
yepTEX CBAPUBAEMBIX KPOMOK C YKa3aHHWEM MapaMeTPOB MOATOTOBKH U COOPKU KPOMOK IO CBapKy
Y TIapaMeTpOB FOTOBOTO 1IBA.
9. IToo6paTh OoNTUMANIbHBIE 3HAYCHUS [TAPAMETPOB PEXKUMA CBAPKHU.
10. [Ipoussectu Ha3Ha4YeHHE JOTIOTHUTEIbHBIX TEXHOJIOTMYECKUX MEpPONPUSITUI
(mpeaBapUTENbHBIA TMOJOTPEB, Mocienyromas TepmMoodpaboTka M T.A.) B 3aBUCUMOCTH OT
TEXHOJIOTMYECKUX CBOMCTB CIUIABA U YCIOBUM CBAPKH.
11. CopoekTupoBaTh JOMOJHUTEIbHBIE MPUCIIOCOONICHUS U TEXHUYECKHE YCTpOMCTBa (3aluTHas
KaMmepa-HacaJKa, MOJAKJIATHOM 3JIEMEHT U T. II.), HEOOXOJUMbIE JUISl MOJIyYE€HUS KaueCTBEHHOI'O
CBApPHOT'O COEIMHEHMS.
12. ChopmynnupoBaTh TEXHOIOTUYECKHE TPEOOBAHUS K CBapKe.
13. 3anonHuTh GOpPMY KapThl TEXHOIOTMUYECKOTO IPOIIEcca CBAPKHU.

Tembl 3agaHnil 1J1s1 BHINOJTHEHUsI IPaKTHYecKuX pador Ne 1...4



IMapameTpsl 3aganus

BapnaHT 3aJJaHuA

1 2 | 3 4
3HauyeHne NapaMeTpoOB 3aJaHUS
Mapka criaBa 09I"20b 16I"2AD 35XI'CA 12I"2CM D
Tun KOHCTPYKIH JluctoBas OTKpbITas Banka kopo64uaToro JluctoBas oTKpbITas
CoenuHenue Tpyo
KOHCTPYKIIHSI 3aKPBITOTO CEYESHHSI KOHCTPYKLUS
I'pynnma  TuUmoBBIX — U3ENMH K Beprukanbusie MaructpanbHbIi ITonbémHO- BeprukanbsHbie pesepByapbl
KOTOPOMY OTHOCHUTCSI KOHCTPYKIIMSI pe3epByaps st Hedtr TpyOOIpOBOL TpPaHCHOPTHOE 000pyIOBaHUE UL HepTH
TonmuHa >J1eMEHTOB B 30HE CBapKH
B PKH, 30 25 40 25
MM
HaMETpP DJIEMECHTOB B 30HE CBapKH
Anavetp PKA, Her 820 Her 400
MM
Tun cBapHOTO COETUHEHUS CTBIKOBOE CTBIKOBOE CTBIKOBOE TaBpoBoe
XapakTepucTuKa  IPOTSHKEHHOCTH IIpoTssx€HHBIE MBI KopoTkune mBEI ¥ IIBBI
paKTep p po 2575 MM P » 1256 Mm
IBa muHHOM >> 1000 MM cpeHed NpOTsHKEHHOCTH

Kondurypanus msa

[IpsimonuHeHbIE BBl HA
TUIOCKOCTH

[IpssMonuHeHBIE BB

[IpssMonuHeitHbIE BB

KoipLeBoii mosB 1o
3aMKHYTOMY KOHTYPY

HpOCTpaHCTBeHHO@ IIOJIOKCHUE

He pernameHTrnpoBaHo

HemnoBopoTtHoe npu
TOPU30HTAIHHOM PaCIIOJIOKEHIH

He pernmameHTrnpoBaHo

He pernamentupoBaso (t.e.

(T.e. moboe) N (t.e. moboe) moboe)
oceil Tpyo
XapaKTepUCTUKA IPOU3BOJICTBA Maccosoe MOoHTa)KHbIE YCJIOBUS MenxkocepuiiHoe MaccoBoe
W36s1TOuHOE JlaBJICHUE npu
p He pernamentuposano 5 Mlla Her He pernamentupoBano

OKCIUTyaTaluu U3IACIINs

Temmneparypa sxciuryatanuu, 0C

Ot mMunyc 60 0C mo miroc

Ot munyc 60 0C no miroc 50

Ot munyc 60 0C no

Ot mMunyc 60 0C no mroc 50

50 0C 0C mwnoc 50 0C 0C

Croiikocth Kk MKK* Her Her Her Her

TexHosornyeckne u Ceuenie DJeMeHT — pHUBapKa JIoKa-
KOHCTPYKTHUBHBIE 0COOCHHOCTH 11IBBI ¢ KOHCTPYKTHBHBIM Ja3a K cTeHke pesepByapa. L1IBbI ¢

Her MPSIMOYTOJILHOE C pasMepOM
HEMpOBapOM HE JIOMyCKAIOTCs 3009350 Mu KOHCTPYKTHBHBIM HEIIPOBAPOM HE
JIOITYCKArOTCsI

HI** TpeboBaHus KOTOPOro 16 03-605-03 BCH 006-89, P/1 153-006-02 TV 22.24.188-04, P]] 116 03-605-03

PEKOMEHAyeTCs y4YecThb MpH pa3padoTke 36-62-00

TCXHOJIOTHHU

I[MapameTtpsl 3aganus

Bapuanr 3aganus




5 6 | 7 8
3HaveHNe MapaMeTPOB 3aaHHA
Mapka criasa 14I2AD 12MX 10I2Db 12MX
Tun KOHCTPYKIIMH JlByTaBpoBas Oayika CoennHeHHE 00CUacK CoenuHenue Tpyo CoenuHenue Tpyo
I'pymma  THUOOBBIX  W3IEHHHA K CrpourenbHbie Cocynpl, paboTarorue noj MaructpanibHblit TpyGomnpoBob apa
KOTOPOMY OTHOCHTCS] KOHCTPYKIIHS KOHCTPYKIINH JTaBIEHUEM TpyOOIIpOBOL
TonmuHa 3JIEMEHTOB B 30HE CBAapKH, 30 45 20 36
MM
. JlmameTp 3IeMEHTOB B 30HE CBApKH, Her 1500 350 219
Tun cBapHOTO COETUHEHUS TaBpoBoe CTBIKOBOE Vriosoe CTBIKOBOE
XapakTepucTuka  MPOTSHKEHHOCTH Hp?TﬂmeHHBIe IIBBI 4710 1099 Mt 638 M
mIBa muHHON >> 1000 MM

Kondurypanus msa

[IpsiMonuHETHBIE MIBBI

[IpssMonuHeHBIE BB

KpuBonuHenHeblii moB

[IpssMonuHETHBIH 1LI0B

HpOCTpaHCTBeHHO@ IIOJIOKCHUE

He pernamentupoBano

He pernamentupoBaso (T.e.

HenosopotHoe npu
TOPU30HTAIEHOM

HenosopotHoe npu
BEPTUKAIBHOM PacIOJIOKECHUH Ocei

(T.e. moboe) nroboe)
PacIIONIOKEHUH OCH CBapUBaeMbIX TPYO
pHUBapUBaeMoi TPyOBsI
XapakTepucTUKa IPOU3BOACTBA CepuiiHoe Menkocepuiinoe MoHTaXHBIE€ YCIOBUS MoHTaXHbIE€ YCIOBUS
N36bITOUHOE aBJICHHE npu
A P Her 4 MIla 5 MTTa 2 MIla
IKCILTyaTalluy U3AeTus
Temneparypa skcruryataruu, 0C Ot munyc 60 0C no mtoc Ot munyc 60 0C no
PaTyp YATAIN, 4 A Tnoc 300 0C 4 A nmoc 350 0C
50 0C e 50 0C
Croiikocth K MKK* Her Hert Her Her
TexHONMOTHYECKHE u
KOHCTPYKTUBHBIE OCOOCHHOCTH BhICOTa Ceueris Gakil Konctpykums —
MpUBapKa OTBETBICHUS K
1200 mm; mmpuaa nosica — 400 HET puBap Her

MM.

OCHOBHOMY TpyOOTIpOBOIY
nuameTpom 1220 mm

HJ** TpeOOBaHUsS KOTOPOTo
PEKOMEHJyeTCsl ydecTb NpU pa3paboTke
TEXHOJIOTUHN

CHull 3.03.01-87, P[]
34.15.132-96

OCT 26-291-94

BCH 006-89; BCH 1-
84

PJ1 153-34.1-003-01 (PTM-
1c)




IMapameTpsl 3aganus

BapnaHT 3aJJaHuA

10 | 11

12

3HaueHne mapamMeTpoB 3alaHUsL

Mapka criiaBa

15XM

20XMJI

12X1MOD

I5X1IM1®D

Tun xoHCTpyKIUHU

Coenunnenne odbedaex

CoenuHeHne TpyOsI ¢
TUTOCKUM (pIaHIIeM

Coenunenune Tpyo

CoennHenne odedaex

I'pynna  TUmOBBIX  W3OENMd K

KOTOPOMY OTHOCHTCS] KOHCTPYKIIHS Cocynpl, paboTaromine TexHonorm4IecKne ITapoBbie 1 BoorperiHbIC
POMY TPyKI YJABL P B TpyOonpoBoas! mapa P AOTP
MO JaBICHUEM TpyOOIIpOBOABI KOTJIBI
TommmHa 37IEMEHTOB B 30HE CBapKH
= PIEt: 30 40 20 45
MM
HaMeTp 3JEMEHTOB B 30HE CBapKH,
Jluavtetp P 1200 350 159 820
MM
Tun cBapHOTO COEJUHEHMS CTBIKOBOE YrioBoii Yriosoi CTBIKOBOM
XapakTepUCTUKa  IPOTSKEHHOCTH
| PAEED P 3768 mm 1099 mm 499 mm 2574 um

Kondurypanus msa

IIpsiMosIMHEHBIN 1LIOB

IIpsiMoJIMHEHBIE 1B

KpuBoinHeiHsIi 11oB

IPSIMOJIMHENHBIN 11I0B

IIpocTpaHCTBEHHOE MOJI0XKEHHUE

HenosopotHoe npu

He pernamentupyercs He permamentupyertcs (T.e. TOPU30HTAITLHOM He pernamentupyercs (T.e.
(T.e. moboe) moboe) PaCTONOKEHUN moboe)
MIpUBapUBaEeMOM TPYOBI
XapakTepucTrKa Mpou3BOJICTBA Enunnynoe Menkocepuiinoe Kpynnocepuiinoe
P P p A A P MOHTaKHBIE YCIOBHUS Py P
TIPOU3BOJICTBO TIPOU3BOJICTBO TIPOU3BOJICTBO
U36sITOuHOE aBJICHHE npu
A P 4 MITa 3 MIla 2,5 MIla 2,5 MIla
IKCIUTYaTaI[H U3ICITUS
Temneparypa 3kcrnyatanuu, 0C mnoc 350 0C mwnoc 250 0C mnoc 450 0C mnoc 450 0C
Croiikocth Kk MKK* Her Her Her Her
TexHonoruueckue u
KOHCTPYKTHUBHBIE 0COOCHHOCTH KoncTpykmmst —
TIpUBapKa OTBETBJICHHS K
KoHncTpykuus — coequnenue
Her OCHOBHOMY TpyOompoBOIy Her

naTpyOKa ¢ INIOCKUM (iaHIeM

uameTpoM 325 MM




HJI** TpeOOBaHUs KOTOPOTO
PEKOMEHAyeTCsS y4YecTh MpH pa3padoTkKe

OCT 26-291-94, OCT

PJ1 153-34.1-003-01 (PTM-

PJ1 38.13.004-86

OCT 108.030.30-79, PJ1 153-

26.260.3-2001 lc) 34.1-003-01
TEXHOJIOTUH
IMapameTpsl 3aganus BapuanT 3aganust
13 14 15 16
3HayeHHe MapaMeTPOB 3aJaHMS
Mapka criaBa 15XM®D 20XMDJI 12X2MPCP 15X5M
Tun KoHCTpYKIHN CoenuHeHne TpyOsI ¢
Coenunenne Tpyo obeuaiiKoil Coenunenune Tpyo Coenunenune Tpyo
I'pynma  THNOBBIX  WM3JENHH K TpyGonpoBos! napa Cocynpl, paboTaromiye mox TexHomormIeckne Texnomoruyeckue
KOTOPOMY OTHOCHTCS] KOHCTPYKIHS JIaBJICHAEM TpyOOIIpOBOABI TpyOOIIPOBOAEI
TomnmmHa 37IEMEHTOB B 30HE CBapKH, 15 o5 30 30
MM
. JlnameTp 371eMEHTOB B 30HE CBapKH, 57 219 450 350
Tun cBapHOTO COEJUHEHMS Yriosoi YrioBoii CTBIKOBOM CTBIKOBOM
- XapakTepucTHKa  TPOTSHKEHHOCTH 179 ant 688 Mv 1413 ant 1099

Kondurypauus msa

KpuBonuHeiHslil oB

KpuBonnHelHbIH 110B

ITpsiMosIMHEHBIN 1LIOB

IIpsiMOJIMHEHBIN 1LIOB

IIpocTpaHCTBEHHOE MOJIOXKEHHUE

He pernamenrupyercs

He permamentupyertcs (T.e.

HenosopotHoe, npu
TOPU30HTAIEHOM

HenosopotHoe, npu
TOPH30HTAIILHOM PACIIOI0KEHUH

(T.e. moboe) moboe) PaCTONIOKEHUH Oceit N
oceil cBaprBaeMbIX TPYO
CBapHBaeMbIX TPYO
XapaKkTepuCcTUKa IPOU3BOJCTBA PemonTHOE MenkocepuiiHoe Maccosoe
MoHTa)HBbIE yCIOBUS
POHU3BOJICTBO IIPOM3BOJICTBO IIPOM3BOJICTBO
W36s1TOuHOE aBJICHUE pu
A p 2,5 MIla 4 MIla 2 MIla 1,5 MIla

SKCIITYaTalNH M31eNHs

Temneparypa skcruryatanuu, 0C witoc 450 0C moc 550 0C mroc 500 0C witoc 350 0C

Croiikocth Kk MKK* Her Her Her Her

TexHonoruueckue u Kouncrpykuus —

KoncTpykuus — npuBapka CBapka 110 ayCTEHUTHOMY

KOHCTPYKTHUBHBIE OCOOCHHOCTH NpUBapKa narpyoka K Her

KOJIIEKTOPY AuamerpoM 219 mm

JIFOKa K KOpILyCy cocyna

BapuaHTy

HJ** TpeOOBaHUsS KOTOPOTo
PEKOMEHAyeTCsS y4YecThb MpH pa3padoTke
TEXHOJIOTHH

PJ] 153-34.1-003-01
(PTM-1c)

OCT 26-291-94, OCT
26.260.3-2001

P/1 38.13.004-86

P/1 38.13.004-86

I[MapameTtpsl 3aganus

Bapuanr 3aganus




17 18 | 19 20
3HayeHHe MapaMeTPOB 3aJaHMS
Mapka criaBa 15X5M 10X17H13M2T 08X18H10T 12X18H10T
Tun KoHCTPYKIUU JlucroBast OTKphITas

Coenunenue Tpyo

KOHCTPYKIIUS

CoenuHenue Tpyo

CoeauHenus odbeyaek

I'pynna  TUmOBBIX  W3OENMd K TexHonoruueckue PesepByaps! nis TexHonoruueckue Cocynpl, paboTaromiue moj
KOTOPOMY OTHOCHTCSI KOHCTPYKIHS TpyOOIpoOBOIBI B3PBIBOIIOXKAPOONIACHBIX BEIIECTB TpyOOIpoBOABI JaBIICHUEM
TommmHa 37IEMEHTOB B 30HE CBapKH
Pi, 35 25 15 30
MM
HMaMeTp JIEMEHTOB B 30HE CBapKH
Jluavtetp P, 273 Her 1020 2000
MM
Tun cBapHOTO COETUHEHUS CThIKOBOM CTBIKOBOM CThIKOBOM CThIKOBOM
XapakTepucTHKa  HPOTSHKEHHOCTH [TpoTsKkEHHBIE BBI ATMHHON
PAKIep P 857 Mm P s 3202 6280
11Ba >> 1000 mm

Kondurypanus msa

[IpsiMoMHEHBIN 1LIOB

[IpssMoIMHENHBIN 1IOB

[IpsiMoIMHEHBIHN 1LI0B

[IpssMoIMHEITHBIHN 1IOB

HpOCTpaHCTBeHHO@ IIOJIOKCHUE

Hemnosopothoe, npu
BEPTUKAIBHOM PacIoJIOKEHUH

He pernmamentupyercs (T.e.

HemnoBopoTtHoe npu
TOPHU30HTAILHOM

He pernamentupyercs

9 moboe) PacIoIoKEeHUH Oceit
oceil cBaprBaeMbIX TPYO
CBapHBaEMBbIX TPYO
XapaKTepHCTHKA POH3BOAICTEA MoHTaxHbI€ yCII0BUS Kpymsocepuiinoe MoHTaHbIE yCIIOBUS MaccoBoe Ipou3BOACTBO
MPOM3BOJICTBO

M30n1TOUHOE JaBJIeHUE npu 2.5 MITa 1.5 MITa 2.5 MITa 5 MIa
IKCITyaTallK U3JIeNNs

TeMrepaTypa dKCIuTyaTar, C mmoc 400 °C moc 200 °C mmoc 70 °C mmoc 370 °C

Croiikocth Kk MKK* Her Her Ja Her

TexHosornyeckne u Caapka 110 NMepIuTHOMY Ocratomyecs MOIKIAIKH He Her Her
KOHCTPYKTHUBHBIE 0OCOOCHHOCTH BapUaHTY JIONTYCKArOTCSl

sk
peKOMeifyeTcﬂ ;ﬂgi;’:a‘{np;‘ﬂ pa‘;gzgggx PJ138.13.004-86 OCT 26.260.3-2001, PTM PJ1 38.13.004-86, BCH OCT 26-291-94, OCT
X HOTOMII 26.17.034-84 362-87 26.260.3-2001
IMapameTpsl 3aganus BapuanT 3ananus
21 22 | 23 24
3HaYeHHe NapaMeTPOB 3aaHHA
Mapka ciuiaBa 12X18H10T 08X16HIM2 10X18HI2T 10X14I'4H4T
Tun KoHCTpYKIMH CoenuHeHune TpyOsI ¢
Coenunenue Tpy6 Coenunenne odbevaex obeuaiikoii Coenunenue Tpyo
'pynma  THUNOBBIX  M3IEIMH K TexHosornyeckne Kotisl, paboTatommue moj TexHonornyeckue




KOTOpOMy OTHOCHUTCA KOHCprKHI/ISI prGOHpOBOL[I)I KOTJ’II)I, pa60Ta}onme oz JaBJICHUEM pr6OHp0BOL[I)I
JaBJICHUEM
TO.]'I HHa 3JICMCHTOB B 30HC
i 20 35 15 15
CBAapKu, MM
HNaAMCT] 3JICMCHTOB B 30HC
Huaverp 159 530 159 325
CBAapKu, MM
Tun cBapHOTO COETUHEHMS YrnoBoit CTBIKOBOM TaBpoBoe CTBIKOBOE
Xa AKTCPUCTHUKA MPOTSHKEHHOCTH
paKtep p 499 1664 499 1020

mBa

Kondurypanus msa

KpuBosinHenHbIl 110B

[IpssMoMHENHBIN 1IOB

KpuBonunelinplii 1o

IIpsiMoIMHENHBIN 1IOB

HpOCTpaHCTBeHHO@ IIOJIOKCHUE

HemnoBopoTtHoe npu
BEPTHKAJIBHOM PACTIOJIOKCHUH

He pernmamentupyercs (T.e.

He pernamentupyercs

He pernmamentupyercs (T.e.

OCH TIPUBAPUBACMOTO nro00¢) (1.e. moboe) moboe)
TpyOOIIpOBOIa
XapakTepUCTHKa TPOU3BOJICTBA MoHTaxHBIe yCIOoBMs E/IHHUHOE TPOH3BOICTBO KpynHocepuiiHoe KpymnHocepuiiHoe
MPOHU3BOJICTBO MIPOU3BOJICTBO
M30n1TOUHOE JaBJIECHUE npu 2 MIa 4 MIa 3 MIa 2 MIa
AKCIUTYaTaI[H U3ICITUS
TeMneparypa sKcruryaTanu, °C moc 100 °C moc 450 °C mmoc 300 °C moc 200 °C
Croiikocth K MKK* Ja Hert Hert Ja
TexHONMOTHYECKHE u
KOHCTPYKTUBHBIE OCOOCHHOCTH OcHoBHas TpyOa u TpyOa
OTBETBJIEHUE UMEIOT Her Her Her

OAWHAKOBBIC TNAMETPbI

HA**  TpeGoBaHHST ~ KOTOPOTO
PEKOMEHIyeTCsl y4ecTb INpu pa3paboTke
TEXHOJIOTUH

P/1 38.13.004-86, BCH

OCT 108.030.30-79, PJ] 153-
34.1-003-01, OCT 26.260.3-2001

OCT 108.030.30-79, P/1
153-34.1-003-01, OCT 26.260.3-

P/l 38.13.004-86, BCH 362-

362-87 2001 87
HapaMeprI 3alaHUusA Bapl/laHT 3alaHUuA
25 | 26 27 28
3unavenue mapamMeTpoB 3alaHUsA
Mapka crnasa 08X17H15M3T | 10X17H13M3T 06X18H11 15X11M®




Tun KoHCTpYKIMHU

Coenunennie 00eUaku ¢

CoenuHeHue TPYyOBI C

Coenunenue Tpyo N CoennHeHnne 0
8 py TpyOoii JIICTOM a Py
I'pymma  THUMOBBIX — W3ACTUE K
KOTOPOMY OTHOCHTCS] KOHCTPYKIIHS TpyOonpoBoabI mapa u Cocynpl, paboTarorue moj PesepByapsb! s TexHoIOrMuecKue
ropsiaeit BoJibl JIaBJICHHEM B3pBIBOIOXKAPOOIACHBIX BEILIECTB TpyOOIPOBO/IBI
TonmmuHua >IEMEHTOB B 30HE
o 20 20 12 30
CBapKH, MM
HaMeT DJIEMEHTOB B  30HE
Anavetp 108 325 450 400
CBapKH, MM
Tun cBapHOTO COETUHEHUS YrioBoe TaBpoBoe TaBpoBbIi CTBIKOBOE
XapakTepucTUKa NPOTHKEHHOCTH
PAKTEp P 339 1020 1413 1256

niBa

Kondurypanus msa

KpuBosinHenHbIH 110B

KpuBonunelinslii nios

KpurBonunelinplii nios

IIpsiMoIMHENHBIN 1IOB

HpOCTpaHCTBeHHO@ IIOJIOKCHUE

HemnoBopoTtHoe npu
TOPU30HTAIEHOM

He pernamentupyercs

He pernamentupyercs

HenosopoTtHoe nipu
BEPTUKAIBHOM PACIIOIOKEHUH oceit

pacmnoyioKeHUH OCH (1.e. moboe)
N CBapUBaeMbIX TPYO
IIpUBapUBaeMON TPyOBsI
XapaKkTepuCTUKa IPOU3BOJICTBA KpymnHocepuiinoe
MoHTaxHbI€ yCIOBUS EnuanyHOE IPOU3BOACTBO PemoHTHOE IPOM3BOACTBO
MPOHU3BOJICTBO
N36s1TOuHOE JlaBIICHUE npu
P 1,5-2 MIla 3,5 MIla 1,5 MIa 3 MIla
9KCIUTyaTalluy U3JeNusl
TeMneparypa sKcruryaTanu, °C moc 200 °C oc 300 °C mmoc 150 °C moc 350 °C
Croiikocth K MKK* Her Ha Ja Her
TexHonornueckue u
Koncrpykuus —
KOHCTPYKTHUBHBIE OCOOCHHOCTH JlocTyn K MIBY U3HYTPH
Her COEJMHEHHUE CTEHKH pe3epByapa ¢ Her
cocyJia OrpaHHYEH LOKOM

HA**  TpeGoBaHWsT ~ KOTOPOTO
PEKOMEHIyeTCsl y4ecTb INpu pa3paboTke
TEXHOJIOTUH

PJ1 153-34.1-003-01
(PTM-1c)

OCT 26-291-94, OCT
26.260.3-2001

OCT 26.260.3-2001, PTM
26.17.034-84

P/1 38.13.004-86, BCH 362-
87

IMapameTpsl 3aganus

BapuanT 3aganus




29 30 31
3HaveHNe MapaMeTPOB 3aaHHA
Mapka craBa 08X13 08XI17T 15X25T
Tun KOHCTPYKIIMH CoenuHeHne obeyack CoenuHenue Tpyo CoenuHenue Tpyo

I'pynna TuUnmoBelX m3nenui K

Cocyapl, paboTaroliue moj

TexHonornyeckue TpyOOPOBOIBI

Texnonornyeckue TpyOOIPOBOIBI

KOTOPOMY OTHOCHTCS] KOHCTPYKIIHS JaBJIEHUEM
TonmmuHua >IEMEHTOB B 30HE
35 25 15
CBapKH, MM
HaMET] JJIEMEHTOB B  30HE
Anavetp 1500 159 57
CBapKH, MM
Tun cBapHOTO COETUHEHUS CTBIKOBOE CTBIKOBOE Vriosoe
XapaKkTEPUCTHKA IPOTHKEHHOCTH
PAKTEp P 4710 499 179

niBa

Kondurypanus msa

[IpsiMoTMHEHBIN 1LIOB

[IpssMoMHENHBIN 1IOB

KpuBonnHelHblii 0B

HpOCTpaHCTBeHHO@ IIOJIOKCHUE

He pernamentupyercst

HenoBopoTHOE pH TOPHU30HTAIEHOM
PAacIoNI0KESHUN OCEeH CBapUBAEMBIX TPYO

HenoBopoTHOE pH TOPH30HTATEHOM
PpacIoNoXKeHUH OCH NpUBapHBaeMoi TpyO

XapakTepuCTHKa IPOU3BOJICTBA

KpynHocepuitHoe npon3BOACTBO

KpynHocepuiiHoe npon3BoACTBO

KpynHocepuiitHoe npon3BoACTBO

N36p1TOuHOC JlaBIICHUE pu 5 MITa 1.5 MITa 1 MITa
SKCIITYaTaIMH M31eNHUs
TeMneparypa sKCIuTyaTanu, °C mmoc 250 °C mmoc 250 °C mmoc 250 °C
Crotikocts kK MKK* Her Her Her
TexHosornyeckne n Her Her Koncrpykuus — yrioBoe coequHerne Tpyo

KOHCTPYKTHUBHBIE 0COOEHHOCTH

pPaBHOTO THaMeTpa

HIO**  TpeOoBaHHMsI  KOTOPOIO
pPEKOMEHIyeTCsl y4ecTb Ipu pa3paboTke
TEXHOJIOTUHU

OCT 26-291-94, OCT 26.260.3-2001

PJ1 38.13.004-86, BCH 362-87

PJ1 38.13.004-86, BCH 362-87

IMapamertpsl 3aganus

Bapuanr 3aganus

32 33 | 34 35
3HayeHne MApaMeTPOB 3aIaHUA
Mapka criaBa BT1-0 0T4-0 BT1-00 BT4
THI KOHCTPYKIIUHA Coenunenue o0evaiiku ¢ CoenuHenue o0e4aiiku ¢
pyKH CoenuHenne obeyack CoenuHeHnne obeyack A A
maTpyoKom maTpyoKoM
['pymma  THUMOBBIX — W3AETUH K Cocyaebl, paboTtaromniue Cocynpl, paboTaromue mox Cocyunpl, paboraromiue Cocynbl, paboTaromiue moj
KOTOPOMY OTHOCHTCS] KOHCTPYKIIHS I10J], 1aBJICHHEM JIaBJIEHUEM 110]1 JaBJIEHUEM JIaBIEHHEM
Tonmuua JIEMEGHTOB B HE
ot JIEMEHTO 30 12 20 10 12

CBAapKHu, MM




ﬂI/IaMeTp OJICMCHTOB B 30HC

2500 1000 750 400
CBapKH, MM
Tun cBapHOTO COeTMHEHUSI CTBIKOBOE CTBIKOBOE TaBpoBoe TaBpoBoe
XapakrepucTuka MPOTSHKEHHOCTU 7850 3140 2355 1256

miBa

Kondurypauus msa

IIpsiMOJIMHEHBIN 1IOB

IIpsiMoJIMHEHHBII 1IOB

KpuBonuselinslil o

KpuBonuselHslii o

HpOCTpaHCTBeHHOG IIOJIOKCHUC

IToBopoTHOE TIpHU
TOPU30HTAILHOM

IToBopoTHOE NIpHU
TOPHU30HTAILHOM PACIIOIOKEHUN

He pernamentupyercs

He pernamenTtupyercs (T.€.

N N (1.e. moboe) moboe)
PpAacIIoIOKeHIH Ocel oOedaek ocelt obedaex
XapakTeprcTHKa IPOU3BOJICTBA . .
N KpymHocepuiinoe Kpynnocepuiinoe
KpynHocepuiitoe EnuHu4HOE POU3BOJCTBO
MIPOU3BOJICTBO MPOM3BOJICTBO
MPOU3BOJICTBO
N36bITOuHOE aBJICHHE npu
A P 5 MITa 1,5 MITa 2,5 MITa 1,5 MITa

9KCIUTyaTaI[UK U3JICITUS

TeMrepaTypa dKCIUTyaTaru, C munyc 30 °C Ot munyc 40 1o miroc 60 °C mmoc 150 °C mmoc 100 °C

Croiikocth K MKK* Her Her Her Her

TexHonornueckue u
KOHCTPYKTHUBHBIE OCOOCHHOCTH KoHcTpykuus: - coequHeHne

Her Her Her Kopmyca cocyaa auamerpom 2000

MM C JIOKOM

HIO**  TpeOoBaHHMsI  KOTOPOIO
PEKOMEHIyeTCsl Y4ecTh mpu pa3paboTke
TEXHOJIOTUH

OCT 26.260.3-2001
Honomuut HI: OCT 26-
1-87, OCT 26-11-06-85

OCT 26.260.3-2001
Honomuut HI: OCT 26-1-
87, OCT 26-11-06-85

OCT 26.260.3-2001
Honomuut HI: OCT 26-1-
87, OCT 26-11-06-85

OCT 26.260.3-2001
Honomuut H/: OCT 26-1-
87, OCT 26-11-06-85

IMapamertpsl 3aganus

Bapuanr 3aganus

36 37 38 39
3HaveHHe MapaMeTPOB 3adaHUs
Mapka criaBa A99 A85 AMu AMTrS5
Tum KOHCTPYKITUH Coeaunenne oOedaiiku ¢
pyxi Coennuenne odevaek Coennuenne odevaek A Coennaenne odeuaex
naTpyoKom
I'pynma TUMOBBIX UW3IENWd K Cocynpl, paboTarorime Cocynsl, paboTaromiue Mo Cocynsl, paboTaromime Cocynpl, paboTaromiue mosu
KOTOPOMY OTHOCHTCS] KOHCTPYKIIHS TI0JT TaBJICHUEM JTABJIICHUEM IT0]T TaBJICHHEM JTABJICHUEM
TonmmuHa 3J€MEHTOB B  30HE
- 8 12 6 20

CBApKHu, MM




ﬂI/IaMeTp OJICMCHTOB B 30HC

1200 600 350 1600
CBapKH, MM
Tun cBapHOTO COeTMHEHHS CtpIKOBOE CTBIKOBOE TaBpoBoe CtbIKOBOE
XapakTepucTHKa TMPOTSHKEHHOCTH 3768 1884 1099 5024

miBa

Kondurypauus msa

IIpsiMOJIMHEHBIN 1IOB

IIpsiMoJIMHEHHBII 1IOB

KpuBonuselinslil o

IIpssMOJIMHEHHBIN 1I0B

HpOCTpaHCTBeHHOG IIOJIOKCHUC

He pernamentupyercs

He pernamentupyercs (T.e.

He pernamentupyercs

IToBopoTHOE IpU
TOPHU30HTAIILHOM PACIOJIOKCHUN

T.€. II000€e r000€e T.€. IT000€e o
( ) ) ( ) oceil obeyaek
XapakrepHucTHKa IPOU3BOJICTBA Ennnnunoe Menkocepuiinoe
EnnandHOE IPOM3BOACTBO EnnHaudHOE IPOM3BOICTBO
TIPOU3BOJICTBO TIPOU3BOJICTBO
H30p1TOYHOE aBJIEHUE npu
A p 3,5 MIla 3,5 MIla 3,5 MIla 1,5 MITa
AKCIUTyaTaI[H U3ICITUS
TemriepaTypa SKCIUTyaTamuu, 'C Ot munyc 40°C o mwroc
patyp yatati, egoc A Imoc 350°C o 200 °C Muyc 40°C
Croiikocts kK MKK* Her Her Her Her
TexHoJIOrHYECKHE " Koncrpykuus: -
KOHCTPYKTHUBHBIE OCOOCHHOCTH Her Her COEIMHEHHUE KOpITyca cocya Her

nuameTpoM 2500 MM ¢ JTIOKOM

HIA**  TpeOoBaHHMs ~ KOTOPOIo
pPEKOMEHIyeTCsl y4ecTb Ipu pa3paboTke
TEXHOJIOTUHN

OCT 26.260.3-2001
Homomaut HJ{: OCT 26-
01-1183-82

OCT 26.260.3-2001

Homoxaut HI: OCT 26-01-

1183-82

OCT 26.260.3-2001
Homosmaut HJ: OCT 26-
01-1183-82

OCT 26.260.3-2001
Jomnomxaut HI: OCT 26-01-
1183-82

[pumeuanus: * - MKK — MesxxkpuctammTHas kopposust; ** - HJ] — HopMaTUBHBIN TOKYMEHT.




TeMbl NUCbMEHHBIX PadoT

Ne i/ Tembl

HE MPEYCMOTPEHBI




7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA

JUCHUILIHHBI

OTueTpl, MO NPAKTUYECKUM WU J1abopaTtopHbiM paboram. K HUTOroBoMy TeCTHpPOBaHMIO

JOIMYCKAKTCA CTYACHTHI, CAABIIHUE OTYCTHI I10 IMPAKTHYECKHUM U J'Ia60paTOpHI>IM pa60TaM.

7.3.1. Bonnpochl K IPOME:KYTOYHOM aTTecTaluu

Cemectp 6

n/n

Bomnpocsl k 3a4ety

Craim W CIUTaBBl C OCOOBIMH CBOWCTBaMH: OTpEACICHHE OCHOBHBIX ITOHSITHIA,
000CHOBaHHE HEOOXOJMMOCTH INPUMEHEHUs MOJO0OHBIX MaTEpHaiOB, O0JACTHU HX
PUMEHEHUS], OCHOBHBIE IPYIIIBI CTAaJICH U CIIJIABOB C OCOOBIMH CBOWCTBAMH.

OrnpenienieHre BBICOKOMPOYHBIX M OCOOOBBICOKOMPOYHBIX cTaneil. Haznauenue,
XapaKTEPUCTUKA CBOMCTB M IMYTHU JOCTHIKEHHUE OCOOBIX CBOMCTB BBICOKOIPOYHBIX
ctaneil. OCHOBHBIE THUIIBI BBICOKONPOYHBIX CTajueil. XapaKTepUCTHKA CIOXHOCTEH,
BO3HHMKAIOIIMX MIPU CBAPKE BBICOKOMPOYHBIX CTAJIEH.

OCHOBHBIC MapKH BBICOKONPOYHBIX CTalied (KaKk OTCYCCTBCHHBIX, TaK M
3apyOeKHBIX ), IX COCTaB, CBOMCTBA, CUCTEMBI JISTHPOBAHUS U CITOCOOBI 00PaOOTKH.

X0JI0/IHBIE TPEIMHBI NIPU CBapKe BBICOKOIIPOYHBIX CTajei: MpUYMHBI 00pa30BaHus,
XapakTep pa3BUTHS, BUJBI XOJOAHBIX TpewuH. [IyTu npeaynpexnenus oOpa3oBaHus
XOJIOAHBIX TPEILHH IIPU CBAPKE BBICOKOIIPOYHBIX CTAJICH.

['opsiure TpemuHbl TPU CBApKE BBICOKOMPOYHBIX CTallel: MPUYMHBI 00pa30BaHUA,
MYTH BIUSTHUS HA CKJIOHHOCTH K 00Pa30BAHUIO TOPSYUX TPEIIHH.

OCHOBHbBIE PEKOMEH/JIAIINK 110 JYTOBOM CBAPKE BHICOKOMPOYHBIX CTAJICH.

JKapornpouHnbie ctaiv M CIUIaBbl: XapaKTEpHbIE DKCIUTYaTallMOHHBIE CBOWCTBA, HX
ompeneneHus, o00JacTh TNPUMEHEHHUS JKAPONMPOYHBIX CTajlel W  CIUIaBOB.
Knaccudukamuss ~ xaponmpouyHbIX  CTajedl W CIJIaBOB.  XapaKTEepUCTHKA
YKapOITPOYHOCTH OTAEIBHBIX TPYIII )KAPONPOYHBIX CTAJIEN U CILIABOB.

JKaponpouHble TEIIOYCTOMYMBBIE CTalIM: ONPEACICHUE, BUIbI TEIUIOYCTONYMBBIX
cTasieid, o0jacTH NPUMEHEHHs W YCIOBUS pabOThl TEMJIOYCTOMYMBBHIX CTalei,
XUMHUYECKAM COCTaB XapaKTEPHBIX MAapOK TEIJIOYCTOWYMBBIX CTaj€d WU BIUSHUE
JErUpYyIOIIUX 3JIEMEHTOB Ha CBOMCTBA cCTajed. XapaKTepUCTHKA CBapUBAEMOCTH
TEIUIOYCTOMYMBBIX CTAJIEN.

XapakTepUCTUKA CIIOKHOCTEH, BO3HUKAIOIIMX IIPU CBApKe TEIUIOYCTOMYMBBIX
crane. [lytu ynmydmeHunsi CBapuBa€MOCTH TEIJIOYCTOMYMBBIX CTaJIEH.

10

OCOOCHHOCTH TEXHOJIOTUM CBAapKH TEIUIOYCTOWYHMBBIX CTaJlel: XapaKTepUCTHKA
HNOJATOTOBKM KPOMOK TOJA CBapKy (BHUIBI pa3felkd KPOMOK), OOIIME BOIPOCHI
TEXHUKH CBAapKH, HEOOXOIUMOCTh M PEXHUMBI IPEIBAPUTEIHLHOTO TOAO0TPEBa,
HEOOXOJIMMOCTh M PEKUMBI MTOCJIECBAPOYHON 00pabOTKHU U T.1I.

11

Pyunas pgyroBas cBapka IOKPBITBIMH JJIEKTPOJAMH TEIUIOYCTOWYMBBIX CTajleH
(cBapo4HbIE MaTepUabl, PEKUMbI, TEXHUKA CBAPKH U T.1.).

12

CBapka TemjaoyCcTOMUMBBIX CTallel B cpefie 3allUTHBIX T'a30B: OCHOBHBIE CIOCOOBI,
0COOEHHOCTHU U YCJIOBUS CBapKH).

13

BBICOKOJIGFI/IpOBaHHBIC CTaJIM U CIUIABLBL: XapaKTCPHBIC OKCILNTyaTallUOHHBIC CBOﬁCTBa,
HUX OIIPCACICHUA, 0011aCTh IMPUMCHCHUA BbICOKOJICTUPOBAHHBIX CTaJieci U CIUIABOB.
Knaccmanaum{ BBICOKOJICTUPOBAHHBIX CTaJIeH U CILJIaBOB.

14

BbICOKOJIETUPOBAaHHBIE ~ AYCTEHUTHBIE  KOPPO3HMOHHOCTOMKHME  CTajd: COCTaB,




n/n

Bonpocsl k 3auery

TUIIMYHBIC MApKH, XapaKTCPHCTHKaA 0COOBIX CBOfICTB, o0Oyactu IIPUMCHCHUA,
TEXHOJIOTHYECKHE 0COOCHHOCTH CBApKH.

15

FOpﬁqu TPCIIMHBI B BBICOKOJICTUPOBAHHBIX AYCTCHHUTHBIX CTAJlAX: OIIPCACIICHUC,
IMPUYMHBI © MCXaHNU3M 06p330BaHI/IH, XapPaKTCp pa3BUTHA.

16

['opsiune TpemuHbl B BBICOKOJIETMPOBAHHBIX AYCTEHUTHBIX CTAJISIX: OCHOBHBIE MEPHI
O00pBOBI C TOPIYUMHU TPELIUHAMM.

17

Koppo3noHHast CTOMKOCTb CBAPHBIX COEIWHEHUN XPOMOHUKEIEBBIX ayCTEHUTHBIX
cTaneil: knaccuukanys BUJOB KOPPO3UOHHOTO pa3pyLICHUsI CBAPHBIX COEAMHEHUH,
MEXKPUCTAIUIMTHASL KOPpO3Us (MEXaHU3M KOPpPO3UH, XapaKTepHbIE MpU3HAKU
nopaxeHus: kopposuei; npuunHbl MKK u e€ Bugbi).

18

MexXKpUCTAIUTHA ~ KOPpPO3Usi  CBAPHBIX  COEOUHEHHM  XPOMOHHUKEIEBBIX
AyCTEHUTHBIX CTajeil: Mepbl Mo cHWkKeHuto ckioHHocty k MKK (¢ uétkum
OMMCAaHNWEM MEXaHHU3Ma BO3JICUCTBUS MPEJIaraéMbIX Mep).

19

CrocoObl  CBapKHM BBICOKOJIETHPOBAHHBIX ~AyCTEHUTHBIX KOPPO3MOHHOCTOMKHUX
CTaJIeli: py4yHas AYroBasl MOKPBITBIM 3JIEKTPOJOM M CBapka noja (rocoMm (obiactu
NpPUMEHEHHsI, TPUMEHSIEMBbIE CBapOYHBIC MaTepHajbl, PEKUMHBIE OCOOCHHOCTH,
TEXHOJIOTHYECKHe 0COOEHHOCTH CIIOCOOOB CBApPKH).

20

CriocoObl  CBapKM BBICOKOJETHPOBAHHBIX AaYCTEHUTHBIX KOPPO3HMOHHOCTOMKHX
CTaJei: CBapKa B 3aIlMTHBIX ra3ax IUIABAIIMMCA W HEIUIABSIIMMCS DJIEKTPOIOM:
o0nacTu NPUMEHEHUs, MpPHUMEHSEMbIE CBapOYHblE MaTepHalbl, PpPEKHUMHBIE
0COOEHHOCTHU, TEXHOJIOTHYECKHE 0COOEHHOCTH CIOCOO0B CBAPKH.

21

BricokonernpoBaHHble CTaM MapTEHCUTHOTO Kjacca: COCTaB, THUIHYHBIC MapKH,
XapaKTePUCTHKA OCOOBIX CBOMCTB, 00JIACTH IPUMEHEHHUS, CIIOCOOBI CBApKHU (001acTH
OPUMEHEHHs, CBapoOYHble MaTepuansbl M T.J0.), OCOOEHHOCTHM CBapKu H
N0CJIECBAPOYHOI 00paOOTKH.

22

BricokonerupoBanHble CTalldi MApTEHCUTHO-(PEPPUTHOrO Kiacca: COCTaB, TUIIUYHBIC
MapKH, XapaKTepHUCTUKa OCOOBIX CBOMCTB, 00JIaCTH NMPUMEHEHUS, CIIOCOOBI CBapKH
(obsacTi TpUMEHEHMs, CBapOYHbIE MaTepuanbl U T.JA.), OCOOCHHOCTH CBapKu U
N0CJIECBAPOUYHOI 00paOOTKH.

23

CBapka TuTaHa: XapaKTepHble 0COOCHHOCTH CBApPKH, CBOMCTBA TUTAHA U €TO CIIABOB,
KJacCU(UKAINSI TUTAHOBBIX CIUIABOB U XapaKTEPHbBIE MAPKH.

24

3aMeUICHHOE pa3pyLICHUE TUTAHOBBIX CIUIABOB IIPU CBapKe: CYIIHOCTH SIBJICHMS,
IIPUYMHBl BO3HUKHOBEHUS, BIUSHHUE HAa CBOMCTBA CBAPHOW KOHCTPYKIMH, MEPBI IO
IPEAYNIPEKICHUIO.

25

[TopooOpazoBanue mpu CBapKe THUTAHOBBIX CIUIABOB: CYIIHOCTbH SIBICHUS, MPUYUHBI
BO3HUKHOBCHMs, BIJIMSIHUE HA CBOMCTBA CBAPHOM KOHCTPYKLHH, MEpHl IO
IPEAYNIPEKICHUIO.

26

JlyroBasi cBapka THUTaHOBBIX CIUIaBOB B Cpele 3allUTHBIX Ta30B: CIHOCOOBI,
IIPUMEHSIEMBbIEC CBAPOYHBIE MATEPUAJIBI, PEKMMBI, YCIOBUS CBAPKH.

27

ANIOMUHUI M €ro CIUIaBbl: XapaKTEpUCTUKA M CBOMCTBAa MaTepUasoB, 00JACTH
NPUMEHEHMsI CIUIaBOB, Kiaccu(UKamusi CIJIaBOB AJIIOMUHUSL C TPUBEICHUEM
XapaKkTepHbIX Mapok. OO1Ias XapakTepUCTHKA CI0)KHOCTEH CBapKH aJlOMUHUS U €ro
cru1aBoB. CIocoObl CBApKHU.

28

CnoxHocTH CBApKHU aJIIOMHHHA W Cro CIUIaBOB, CBA3aHHBIC C 06p330BaHI/IeM
OKCUJHOM IUIEHKHM Ha IMOBCPXHOCTU  CILJIaBOB. Mepr 10  YMCHBUIICHHUIO
OTPUIATCIBHOI'O BIIMSHNA.




n/n
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29

HOpOO6p330BaHI/Ie IIpy CBApPKC aJIIOMHHHA M €TI0 CIUIABOB: CYINHOCTL SBJICHHA,
IIPUYMHBI BOBHUKHOBCHUS, BJIIMSAHHUC Ha CBOMCTBaA CBapHOﬁ KOHCTPYKIHUHU, MCPBI 110

peyIpexRICHHIO.

30

I[erBaH CBAapKa aJIIOMHUHHUA U CTO CIIABOB B CPCAC 3allIUTHBIX I'a30B.

31

Py‘IHaH AyroBas CBapkKa U aBTOMAaTHU4YCCKas CBapKa II0J U I10 (i)J'IIOCY AJIIOMHUHUA U €T0
CIIJIaBOB.

32

Ctasiu M cIUIaBbl C OCOOBIMH CBOMCTBaMM: OINpEECHHE OCHOBHBIX IIOHSATHUM,
000CHOBaHHE HEOOXOAMMOCTH NPHUMEHEHMsI MOJOOHBIX MaTepuasoB, OOJIACTH HUX
IPUMEHEHHsI, OCHOBHbBIE I'PYIIIbI CTAJIEH U CIUIABOB C 0COOBIMU CBOMCTBAMH.

33

Onpenenenue BBICOKONPOYHBIX M OCOOOBBICOKONpPOUHBIX cTaneil. Ha3HaueHwue,
XapaKTepUCTHUKA CBOWCTB M IIYTH JOCTUKEHHE OCOOBIX CBOMCTB BBICOKOIIPOYHBIX
craieil. OCHOBHBIE THUIIBI BBICOKONPOYHBIX CTaleil. XapaKTEpPUCTHKA CIIOXKHOCTEH,
BO3HMKAIOIIMX [TPU CBAPKE BBICOKONPOYHBIX CTAJIEH.

34

OcCHOBHBIE MapKH BBICOKONPOYHBIX cTaleld (KaKk OTEYECTBEHHBIX, TaK H
3apyOeKHBIX ), UX COCTaB, CBOMCTBA, CUCTEMBI JISTUPOBAHUS U CIIOCOOBI 00PaOOTKH.

35

XonoaHble TPEIIMHBI MIPU CBApKE BBHICOKOIPOYHBIX CTaJiel: MPUYMHBI 00pa30BaHUs,
XapakTep pa3BUTHs, BUJIBI XOJOMHBIX TpeuuH. [1yTu nmpenynpexaeHus o0pa3oBaHus
XOJIOJIHBIX TPEIIMH IIPH CBapKe BHICOKONPOYHBIX CTAJIEH.

36

['opsiuve TpeluHbl IpU CBAPKE BBICOKONPOUYHBIX CTaJlei: MPUYMHBI 00pa30BaHUA,
YT BIMSHUS HA CKIIOHHOCTh K 00pa30BaHUIO TOPSIYUX TPELIHUH.

37

(OCHOBHBIE PEKOMEHJALIMY IO TYTOBOW CBAPKE BHICOKOMPOYHBIX CTAJIEH.

38

JKapornpouHnble cTaiv U CIUIaBbl: XapaKTEPHBIE HKCILUTYyaTal[MOHHbIE CBOMCTBA, HX
ompejieNieHns, O00JacTh TMPUMEHEHUS KApONMpOYHBIX CTaled ¢  CIUIABOB.
Knaccudpukamust ~ kaponmpoyHbIX  CTaJied W CIUIaBOB.  XapaKTepUCTHKa
YKapOIMPOYHOCTHU OTACIBHBIX T'PYIII KAPONPOYHBIX CTaJEH U CIIABOB.

39

JKaponpouHble TEIUIOYCTOMYMBBIE CTAJIM: OIPEAEICHUE, BUIBI TEIUIOYCTOWYMBBIX
cTayieil, o0JacTH TPUMEHEHHs W YCIOBHUS pPadOThl TEIJIOYCTOWYMBHIX CTaJCH,
XUMHYECKUM COCTAB XAapaKTEPHBIX MAapOK TEIJIOYCTOMYMBBIX CTAJIEW W BIIHASHUE
JErUpYIOIIUX D3JIEMEHTOB Ha CBOMCTBA cTajel. XapaKTepHCTUKa CBapUBAEMOCTH
TEIUIOYCTOMYMBBIX CTAJIEH.

40

XapakTepuCTUKAa CIIOKHOCTEHW, BO3HUKAIONIUX TIPHU CBApPKE TEIUIOYCTONYUBBIX
cranei. [Tyt ynydieHusi CBapuBa€MOCTH TEIJIOYCTOMYHMBBIX CTaJIEH.

41

OCOOEHHOCTH TEXHOJIOTUM CBAapKU TEIJIOYCTOMYMBBIX CTallel: XapaKTepHCTHKA
MOJTOTOBKM KPOMOK TIOA CBapKy (BHIBI pa3feikd KPOMOK), OOIIME BOIPOCHI
TEXHUKH CBAapKH, HEOOXOIUMOCTh M PEXHMBI IPEIBAPUTEIHLHOTO TIOA0TPEBa,
HEOOXOAMMOCTh U PEKUMBI IOCIECBAPOYHON 00pabOTKH | T.A.

42

Pyunass nyroBas cBapka MOKpBITBIMH 3JJIEKTPOJAMH TEIUIOYCTOMUYMBBIX CTajlei
(cBapouHbIE MaTepuabl, PEKUMbI, TEXHUKA CBAPKU U T.J.).

43

CBapka TEIIOyCTOMYMBBIX CTajei B Cpe/le 3alIUTHBIX ra30B: OCHOBHBIE CIOCOOBI,
0COOEHHOCTH U YCIIOBUS CBAPKH).

44

BrICOKOErnpOBaHHbBIE CTAIA U CIUIABBI: XapAaKTEPHbIC SKCIUTyaTallMOHHbIE CBOWCTBA,
UX ONpeaeNieHusi, 00IacTh MPUMEHEHUS! BBHICOKOJIETUPOBAHHBIX CTalieil M CIUIaBOB.
Knaccudukanms BEICOKOJIETHPOBAHHBIX CTAJEeH U CIIABOB.

45

BbIcOKOnerupoBaHHble  aAyCTEHUTHBIE  KOPPO3MOHHOCTOMKHME  CTaJHU:  COCTaB,
TUIIMYHBIE MAapKH, XapaKTepUCTHUKAa OCOOBIX CBOWCTB, 0OJacCTM NPHUMEHEHHS,
TEXHOJIOI'HYeCKHE 0COOEHHOCTH CBAPKHU.




n/n
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46

rOpﬂ‘II/Ie TPCIIUHBI B BBICOKOJICTUPOBAHHBLIX AYCTCHHUTHBLIX CTAJIAX: OIIPCACIICHUC,
IMPUYNHBI © MCXaHNU3M 06p330BaHI/IH, XapaKTCp pa3sBUTHA.

47

['opsiure TpemmHBI B BRICOKOJIETUPOBAHHBIX ayCTEHUTHBIX CTaJISX: OCHOBHBIC MEPHI
O0pBOBI C TOPSTYUMH TPEITHHAMH.

48

Koppo3noHHasi CTOMKOCTh CBapHBIX COEIMHEHUN XPOMOHHMKEIEBBIX AaYCTEHHUTHBIX
cTajeil: KiaccupuKaius BUIOB KOPPO3UOHHOTO Pa3pyIICHUsI CBAPHBIX COCAMHEHUH,
MEXKPUCTAJUIUTHAS KOpPpOo3usl (MEXaHW3M KOpPpPO3UH, XapaKTEpHbIE MPHU3HAKU
nopaxeHus kopposueit; npuanasl MKK u e€ Bubl).

49

MeXKpUCTAIIIMTHAsT ~ KOPPO3HMsl ~ CBAPHBIX  COCIMHEHUHA  XPOMOHUKEIEBBIX
AyCTEHUTHBIX CTajeil: Mepbl Mo cHWkKeHuto ckiaoHHoctu kK MKK (¢ uétkum
ONMCAaHWEM MEXaHHW3Ma BO3JICHCTBUS MPEIJIAraeMbIX MEP).

50

CrocoObl  CcBapkd BBICOKOJIETHPOBAHHBIX ~ AyCTEHUTHBIX  KOPPO3MOHHOCTOMKHX
CTaJIeli: py4yHas AYroBasl MOKPBITBIM 3JEKTPOJIOM MU CBapka moj ¢rocoMm (00JacTu
NPUMEHEHUS, TPHMEHSEMbIE CBapOYHbIE MaTepHajbl, PEKHMHBIE OCOOCHHOCTH,
TEXHOJIOTHYeCKHe 0COOEHHOCTH CIIOCOOOB CBApPKH).

51

CriocoObl  CBapKH  BBICOKOJICTHPOBAHHBIX AyCTEHUTHBIX KOPPO3HOHHOCTOWKHX
CTaJleli: CBapKa B 3alllMTHBIX Ta3aX IUIABAIIMMCS M HEIUIABAIIUMCS 3JCKTPOJIOM:
0o0JacT  NPUMEHEHHUS, MPUMEHSAEMbIC CBApOYHBIC MaTepHANbl, PCKUMHBIC
0COOCHHOCTH, TEXHOJIOTHUYECKHUE OCOOCHHOCTH CITIOCOOOB CBAPKHU.

52

BricokonerupoBanHbie CTalM MapTEHCUTHOTO Kiacca: COCTaB, TUIMUYHBIE MapKH,
XapaKTEPUCTHUKA OCOOBIX CBOMCTB, 00JaCTH MPUMEHEHUS, CIIOCOOBI CBapKHu (001acTh
NPUMEHEHMs, CBAapOYHble MaTepuanbl M T.J.), OCOOCHHOCTH CBapKu U
M0CJIECBAPOUYHOI 00pabOTKH.

53

BricokonierupoBaHHbIe CTalM MapTEHCUTHO-(PEPPUTHOTO Kilacca: COCTaB, TUITUYHBIC
MapKH, XapaKTepUCTUKA OCOOBIX CBOMCTB, 00JIaCTU MPUMEHEHUS, CIIOCOOBI CBApKHU
(o0macTu TpUMEHEHHUs, CBApOYHbIE MaTepuaiabl W T.I.), OCOOCHHOCTH CBapKH M
MOCJIECBAPOYHOI 00pabOTKH.

54

CBapka TUTaHa: XapaKTepHble 0COOEHHOCTH CBAapKH, CBOICTBA TUTAHA U €TO CIUIaBOB,
KJ1acCU(UKAlMs TUTAHOBBIX CIUIABOB M XapaKTEPHbIE MapKH.

55

3amMeJIEeHHOE pa3pylI€HUE TUTAHOBBIX CIUIABOB IMPH CBapKe: CYIIHOCTh SBJICHUS,
IIPUYMHBI BO3HUKHOBEHUS, BIIMSIHAE HA CBOMCTBA CBAPHOW KOHCTPYKIIMH, MEPHI 1O

peyNIpexICHHIO.

56

[TopooOpazoBaHue mpu CBapKe THUTAHOBBIX CIUIABOB: CYIIHOCTb SIBJICHUS, MPUYUHBI
BO3HUKHOBEHMs, BIJIMSIHUE HA CBOMCTBA CBAPHOM KOHCTPYKLHH, MEpBHl IO

peyNpexICHHIO.

57

JlyroBasi cBapka THUTaHOBBIX CIUIaBOB B CpEI€ 3alIUTHBIX Ta30B: CHOCOOBI,
IIPUMEHSIEMBbIE CBAPOYHBIE MATEPUAJIBI, PEKUMBI, YCIIOBUS CBAPKH.

58

AJIOMUHUNA M €ro CIUIaBbl: XapaKTepUCTUKA M CBOMCTBa MaTepuasoB, 00IacTu
NPUMEHEHHs CIUIaBOB, KJIACCU(UKAIMS CIUIABOB QIIOMHUHHUS C MPHUBEICHUEM
XapakTepHbIX Mapok. OOmas XxapakTeprCTUKa CI0KHOCTEH CBApKU aJIFOMUHUS U €TO0
cmaBoB. CiocoObl CBapKHu.

59

CHoXXHOCTH CBapKd aJIOMHUHUSL M €ro CIUIaBOB, CBSI3aHHbIE C OOpa3oBaHUEM
OKCHJHOM IUIEHKM Ha IIOBEPXHOCTM CIUIaBOB. Mepsl 110  yMEHBIIECHHIO
OTPHULIATEJIBHOTO BIMSHUS.

60

HOpOO6p330BaHI/Ie IIpu CBApPKC aJIIOMHHHA M €TI0 CIUIABOB: CYINHOCTL SBJICHHA,
MPUYMHBI BOSHUKHOBCHUS, BJIWSIHHUC HA CBOMCTBA CBapHOﬁ KOHCTPYKIIMH, MCPHBI IO




n/n

Bonpocsl k 3auery

peynpexICHHIO.

7.3.2. Kputepuu 4 HOPMbI OLlEHKH

Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

3auer
(M0 HAKOMUTEIb-
HOMY PEUTHHTY)

Texymmit pedtuHr — 55 M 607ICE

«3a4YTEHO»
0aJUIOB

Texymmii petitunr — 0... 54

«HE 3a4TEHO»
Oaiuia




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounodaunorexe /
n/n MeTOoHYeCKoe Mmocodue,
HaumeHnoBanue
NPAaKTHKYM, JP.) 3EC
1 | CmupHos, U. B. CBapka crienagbHBIX CTaJIeH U CIUTaBOB AJIEKTPOH. yueb. mocobue 2023 W3narenscTBO
"Jlanp”
8.2. lonotHUTeJILHAS JIUTEPATypa
KounvecTBo B
Tun (yueOHUK, ydeOHOE .
HAY4HOI
Neo nocoodue, yue0Ho-
ABTOpPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeTOoHYEeCKOoe Mmocodue,
HaumenoBanue
NPaKTHKYM, JP.) 3BC
1 Konromrxkos I'.B., CrnenuanbHble METO/IbI CBAPKU VYuebOHOE mocodue 2019 H3zparenncTBO
"J-[aHB”

Mycun P.A.




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

1. Kypnan «MetamioBeaeHue u TepMuyeckas o0paboTKa METAIIIOBY.
DnektponHsbIid qokyMmeHT. Joctym: http://mitom.folium.ru/

2. Hay4HO-TexHUYECKUH U IPOU3BOICTBEHHBIN KypHal «COOpKa B
MaIIMHOCTPOEHUH, MPUOOPOCTPOCHUNY». DIEKTPOHHBINA JOKYMEHT. JJocTyr:
http://www.mashin.ru/

3. XKypnan «CBapka U IMarHOCTUKa». DJIEKTPOHHBINA JOKYMEHT. J{ocTyr:
http://svarka.naks.ru/

4. Kypnan «CBapoyHO€ NPOU3BOJICTBOY». DINEKTPOHHBINA JOKYMEHT. JlocTyi:
http://www.ic-tm.ru/

5. Kypnan «Cpapmuk B Poccun». DneKTpoHHBIM TOKyMeEHT. JlocTy:
http://booktech.ru/journals/svarshchik-v-rossii

6. XKypnan «TexHomorus MalmMHOCTPOEHUS». DIEKTPOHHBIN TOKYMEHT.
Hocrym: http://www.ic-tm.ru/

7. Kypnan «Tspkenoe MalIMHOCTPOCHHUE». DINEKTPOHHBIA TOKyMEHT. JlocTym:
http://www.tiajmash.ru/

8. XKypHan «YpouHsomme TEXHOJIOTHH U OKPBITHS». DIEKTPOHHBIN
nokyMeHTt. loctym: http://www.mashin.ru/

9. XKypnan «l{BeTHble MeTaIIIBI». DIEKTPOHHBIN TO0KyMEHT. JlocTym:
http://www.rudmet.ru/

10.Caiit  ®epgepanbHOil COyKObl 10 MHTEIUIEKTyaJIbHOW COOCTBEHHOCTH:
http://www1.fips.ru

11.FREEDOM COLLECTION (ITonHOTeKCTOBas KOJUIEKIUS 3JIEKTPOHHBIX
xyprainoB Elsevier B.V.) - https://www.sciencedirect.com/

12.Nano Database - http://nano.nature.com/

13.Springer Materials - http://materials.springer.com/

14.Springer Nature Protocols and Methods -
https://experiments.springernature.com/sources/springer-protocols

15.zbMath - https://zbmath.org/

16.Springer Nature (ITosHOTEKCTOBAsI KOJICKITHS KYPHAJIOB) -
https://www.springernature.com/gp/products

17.Springer eBooks (ITomHOTEKCTOBAST KOJIEKIIHS SJIEKTPOHHBIX KHUT
usnarenbcTBa Springer Nature) - https:/link.springer.com/

18. ORBIT INTELLIGENCE (Ilatentnas 6a3a kommaauun QUESTEL) -
http://www.orbit.com/

19.CSD-ENTERPRISE (ba3a nannbsix kommanuu CAMBRIDGE CRYST
ALLOGRAPHIC DATA CENTER) -
https://www.ccdc.cam.ac.uk/structures/

20.ELIBRARY.RU (anekTpoHHas 6MOIMOTEKa HAyYHBIX MyOIMKalnid) -
http://elibrary.ru



http://www1.fips.ru/
https://www.sciencedirect.com/
http://nano.nature.com/
http://materials.springer.com/
https://experiments.springernature.com/sources/springer-protocols
https://zbmath.org/
https://www.springernature.com/gp/products
https://link.springer.com/
http://www.orbit.com/
https://www.ccdc.cam.ac.uk/structures/
http://elibrary.ru/

8.4. [lepeueHb MPOrPaMMHOro o0ecneyeHunst

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (mata, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JEUCTBUST — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JeHCTBUS — OECCPOUHO
2 | Office Standard:

Office Stdandard 2013 Russian OLP NL
AcademicEdition

Office Stdandard 2016 Russian OLP NL
AcademicEdition

Office Stdandard 2016 Russian OLP NL
AcademicEdition

KOHTpakT Ne 690 ot 19.05.2015, cpoxk
JelcTBHSA — OECCPOYHO

noroBop Ne 757 ot 04.07.2018, cpok
JefcTBUS — OECCPOUHO

koHTpakT Ne 727 ot 20.07.2016, cpok
NeUCTBHA — OECCPOYHO

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyLIeCTBJEHHSA
00pa3oBaTeIbHOIO Mpouecca Mo JMCUUIIMHE

Ne
n/n

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeToB, 1a00opaTopuii, MACTEPCKUX U
AP. 00bEKTOB JJ151 IPOBeIeHU
NPAKTHYECKUX U JJA00PATOPHBIX 3aHATHIA,
MOMELIEHUH VI CAMOCTOATEILHOMN
padoThl o6yuaomuxcsi (HOMep ayAuTOPHN)

ITepeyenb 0CHOBHOTO 000pPYyAOBAHMA

VYuebHas  ayauTopuss ANA  MPOBEACHUS
3aHATUHA  JIGKIMOHHOTO  TuMa. YyeOHad
ayoquTOpUsl  JUIL  TNPOBEINEHUS  3aHATHU
CEMHHApPCKOro Tuna. YueOHas ayiuTopus JUis
KypCOBOTO IPOEKTUPOBAHMS  (BBIIOIHEHUS
KYpCOBBbIX paboT). YueOHas ayautopus is
IIPOBEJEHUS TPYNIOBBIX U MHIUBUAYAJIBHBIX
KOHCYNbTAllui. Yd4eOHas ayauTopust Jyist
IIPOBEJEHUS 3aHATUH TEKYIIETr0 KOHTPOJI U
npoMexyTtouHoi arrecraimu. (A-303)

Crospl  yuyeHWYECKHE, CTYyJbs, JIOCKa
ayIuTOpHas (MarHuTHO-MapKepHasi),
IPOEKTOp, CHCTEMHBIH OJIOK, B3KpaH ¢
JIEKTPOIIPUBOIOM.

JIabopatopus "OcuoBsl cBapku" (E-405)

CroJibl MMCbMEHHBIH, CTYJIbs, CTOJ U CTYJI
st npenonoB.  Jlocka  ayauTopHas
(memnoBasi), Jlocka snextponHass Webster,
Bemmpssmurenun  cBapounsle  BJ[Y-201VY,
[Ilkad ra3oBbIi ¢ OauIOHOM aprosa,
Komnetorepst , [lpunrtep, Cton pabounii ,
[Iut snexkrpopacnpenenurensHeiii 11O,
Cron  cBapounsli, IIpoexTtop  Acer,
Cremnax, YcrpoiictBo nazepHoe LMA,
Muxkpockonr MUM?7, Mukpockon MET-3,
Crenn wmogenupoBanus, Cnekrporpad,
IlIxad ynpasneHus.

JlaGoparopusi. VYueOHas ayauTopus s
MPOBEACHUS JTaOOPAaTOPHBIX PabOT. YdeOHas

Croubl Y4EHHUYECKHUE,
IPENoJIaBaTeIbCKUM,  CTYIIb4,

CTOJ
IOCKa




n/n

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

ayTUTOpHUS. NIl KypCOBOTO MPOEKTUPOBAHMS
(BBITIOJIHEHUST KYPCOBBIX pabor). YueOHas
ayTUTOpHUSl Ui TPOBEACHHSI TPYIIOBBIX U
UHIUBUAYAIBHBIX KOHCYJIbTaLUKW YueOHas
aymquTOpUsl  JUISL  TMPOBENCHUS  3aHATHIA
TEKyIIEr0 KOHTPOJS M  TNPOMEXKYTOYHOH
arrectanuun.(YJIK-812)

ayquTOpHas (MapKepHasi), KOMIIbIOTEPhI

[Tomemnienue 1uist caMOCTOSATENbHOM PpPabOTHhI
obyuatoruxcs. (I'-401)

CTOJII)I, CTYJIbsA, KOMIIBIOTCPLI

[Tomemnienue uisi caMOCTOSATENbHOM PpabOThI
obyuatoruxcs (C-508)

Hocka aymuropHas (MenoBasi), CTOJIBI
YUEHHYECKUE, CTOJ IPENoaBaTeIbCKHIA,
CTYJbsI, CTCH]IBI, IIKA(HI.
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