MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

Bl .B.HB.Os-Ol JAOKYMEHT NOANUCAH

(uHOeKc OucCyuniuHbol) BNEKTPOHHOM NOAMCHIO

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

CBapKa m1acTMaccC U CKJIICMBAHUE MaTCpHaIOB

(HaumeHosanue OUCYUNIUHDBL)

110 HAIIpaBJICHUTIO ITOATOTOBKHU
15.03.01 MamuHocTpoeHue

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexHo0rHK CBAPOYHOTO MPOU3BOJICTBA U WHIKEHEPHS TIOBEPXHOCTEH

dopma 00ydeHus: ouHast
I'on Habopa: 2026
O6mras Tpynoemkocts: 2 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 8

dopma KOHTPOJIA 3a4eT Hroro
Bun 3ansiTuit
Jlexum 8 8
JlaboparopHsbie 16 16
IIpakTHueckue
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
ITpomMexyTouHas aTTecTanus 0,25 0,25
KoHnrakTHas pabota 24,25 24,25
CamocTosTenpHas padora 47,75 47,75
KonTpoJib
Hroro 72 72




Pabouyto mporpammy coctaBui(u):
JIOLEHT, K.T.H., ITamkun Oiner BanenTuHoBHY

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

(OozndicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

. OtcyTcTBYET

Peniensent

(OondicHocmb, yueHoe 36anue, cmenets, Pamuaus 1.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HaIlpaBJICHUA ITIOATOTOBKHU
15.03.01 MamuHocTpoeHue

Cpok neiicTBus padoueii mporpaMmsel AucuuIIMHBI 10 «01» cenTsiops 2030 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«CBapka, 00paboTKa MaTepHuasIoB AaBJICHUEM U POJICTBEHHBIE ITPOLIECCHI»

(mpotokon 3acemanust Ne 1 ot 03.09.2025r.).



1. Ilean ocBOEHUN TUCHUILIHHDBI

Ilenp oOCBOGHMS JAUCHUIUIMHBL — oOO0ecreYuTh OyaymeMy CIEeHUAINCTy YpPOBEHb
KOMIIETEHIIMH JJIs pelleHus: Npo(ecCHOHANbHBIX 3a4ad 10 0O0OCHOBaHHOMY BbIOOpY HauOoee
3¢ (HEeKTUBHBIX WHKEHEPHBIX PEIICHUH B 00JIACTH CBApKH IUIACTMACC W CKJICHBAHHUS MaTEpPHAIIOB
IIyTE€M 3HAKOMCTBA C TEXHOJIOIMYECKMMH BO3MOXKHOCTSAMHU PacCMaTpUBAEMbIX CIIOCOOOB, U3Y4EHUS
OpUPOABl M TEXHUKH TOJYYECHUS COCOUHEHUH, (OPMHPOBAHUS y HHUX NPEACTABICHUS O
1eJ1eCO00Pa3HOCTH TEXHUYECKUX CPEACTB, NMPUEMOB U CIIOCOOOB, 00ECHEUMBAIOLIMX CO3AaHUE
YCIIOBHH JJIsl MPOTEKAHUS MPOLIECCOB CBAPKH TIACTMACC U CKIICUBAHHSI MAaTEPUAJIOB.

3amaun:

1) 03HaKOMHUTBCA C TEXHOJOTMYECKUMHU BO3MOXKHOCTSIMH COBPEMEHHBIX CIOCOOOB CBapKH
IUIaCTMACC, CKIIEUBAHMsI MAaTEPUAIIOB; C OCOOEHHOCTSAMU MOJIyYEHHs! JaHHBIX THUIIOB CO€AMHEHUI];

2) u3yuuTh KJIacCU(PUKALNIO CIOCO00B, (PU3NKO-XUMHUECKUE OCHOBBI CBAPKH IJIaCTMAacC U
CKJIEMBaHUS MaTepHalloB, IPUMEHsIEMOe 000pyI0BaHUE U MaTepUallbl, JTOCTOMHCTBA U HEIOCTATKH,
a TaKkKe 00JIaCTH MPUMEHEHHS PacCMaTpUBAEMbIX CIIOCOOOB;

3) 03HaKOMUTbCA C Y4eOHOM! M CIIPaBOYHOM JIUTEPATypOl IO paccMaTpUBaeMbIM METOIaM;

4) moJly4nTh HABBIKM MPAKTUYECKOTO MCIOJIb30BaHUS MOJIYYEHHBIX 3HAHWM 1o crocobam
CBapKH IUIacTMace, MaKy U CKJIEMBaHHs MaTepUaJIOB.

2. Mecto nucuumiunsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TMPaKTUKHU, HA OCBOEGHUM KOTOpBIX Oasupyercs JaHHas JUCLUIUIMHA!
«Dusukay; «Xumusny; «MaTtepuanoBeacHUE.

JIMCUMTUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE AHHOW IUCIMILIMHBI HEOOXOAMMO Kak
npenuectsyromnee: «IIpon3BoncTBO CBapHBIX KOHCTPYKLUIY, IPEIAUILNIOMHAs [TPAKTUKA, HAYYHO-
ucclieoBarenabckas padboTta, caMoCTosATeNbHasE paboTa, MPOX0XKIEHUE TOCYJapPCTBEHHONW UTOTOBOM
arrectanuu (BeinonaHeHne BKP Ha conckanue 3Banus OakanaBpa).

3. Ilnanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U HNuaukaropsl
KOHTPOJIMpYeMBbIe AOCTHKEHU S ILinannpyemMsble pe3y/ibTaThbl
KOMIIETEHIIUH KOMIIeTEeHI U o0y4eHuUs

(Ko ¥ HAMMEHOBAHUE)

(K01 ¥ HANMEHOBAHUE)

ITK-1

Cnioco0GeH Tpon3BOAUTh
BBIOOp M anpoOaInio
TEXHOJIOTHYECKUX
apaMeTpoOB PeKUMaA
CBapKH U HAIJIABKU
W30eIINH 13
KOHCTPYKIIMOHHBIX
MaTepHajIoB

(UA-11IK-1) ITpoBoauT
pacuer napaMeTpoB
peXHrMa CBapKu y3JI0B
U3/1eIus

(UJI-211K-1)
Omnpenensier KOJIUYeCTBO
M COCTaB OCHOBHOT'O U
BCIIOMOTATEIILHOTO
CBapOYHOTO
obopynoBaHus

(UAO-3T1K-1)
OcymiecTBisieT BEIOOp
CBapOYHBIX,
HarjiaBO4YHbIX
MaTepualioB U

3HaTh:

- OCHOBHBIE aCIIEKTHI
MaTepuaIoBeIeHUS OJTUMEPHBIX
MaTepHaloB, COCTaB, CTPOCHHUE U
TEXHOJIOTMYECKUE CBOMCTBA
I1acTMace;

- OCHOBHBIE CTIOCOOBI CBAPKH
MOJIMMEPHBIX MaTepHasloB, 0071aCTH
UX IPUMEHEHHS, TEXHOJIOTHYECKHE
napameTpsl ¥ IPUMEHsIEMOe
obopyoBaHue;

- TUTIOBBIE TEXHOJIOTHYECKUE
IPOLIECCH] CKJIEMBAHUS MaTEPHAJIOB,
KJIaccU(UKALUIO KIIEEB,
0COOEHHOCTH OTBEPXKIECHUS KJIEEBOTO
COEJIMHEHUS;




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBaHUE)

HNuaukaTopsl
AOCTUKEHUS
KOMIIeTeHIUi
(K0J1 1 HAMEHOBAHUE)

Ilnannpyemble pe3y/ibTaThl
o0yueHust

3aIUTHBIX CPEIT IS
Pa3IMYHBIX CIOCOOOB
CBapKH

(MJI-4T1K-1)
Pa3zpabarbeiBaet kapTy
TEXHOJOTHYSCKOTO
npolecca CBapku 1
HaIIaBKH MU3JICIUN U3
KOHCTPYKLHMOHHBIX
MaTepHuaioB

YMers:

- Ha3HAYaTh TEXHOJOTHYCCKUE
PEKHUMBI U TTapaMeTPhl H3Y49aeMbIX
Croco0O0B CO3/1aHUs HEPA3bEMHBIX
COE/IMHEHUH, TOJ0UPAThH
HE00X0auMoe 000pyJOBaHUE U
MaTepuabl;

- BBISIBJISAITH IC(EKTHI COCTMHCHHI,
HOJTYYEHHBIX CBAPKOU HIIH
CKJICMBAHUEM, U MPe]JIaraTh
PEKOMEHIALUH 110 UX
IpeI0TBPAICHUIO;

Bnaners:

- HaBBIKAMU MIPOEKTUPOBAHUSA
TEXHOJIOTMYECKUX MPOIECCOB CBAPKU
IIacTMaccC U CKJICUBaHUS
MaTepualioB




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbI TEKYLIETO

Bu . KOHTPOJIs
Monayab o HaumeHoBaHue TeM 3aHATHI Oonbem, HNuTepakTusb, P
yueOHoM . Cemectp Bbanbl (HaMMeHOBaHuUe
(pa3nen) (yuedHoli padoThI) . .
padoThI OLICHOYHOI'0
cpencrsa)
ek 1.1. Knaccugukamnus 1 cpaBHEHHE OCHOBHBIX 8 055 3 IIpomexyTouHbIN
" |CBOMCTB KOHCTPYKIITMOHHBIX MaTEPHAJIOB ' tect Nol
1.2. Knaccugukanus BUIOB HEPa3beMHBIX
Mopyns 1. BBenenue Tex coequaenuii. CnocoObl NX CO30aHus. 8 10 3 [IpomexxyTouHbIN
" |[IpeumymiecTBa M HEJOCTATKH Pa3HBIX CIOCOOOB ’ TecT Ne2
COCJTMHEHMUSI.
Cp. |CamocrosiTenpHOE U3YUCHHE MaTepHaa 8 25,0 — — —
2.1. Onpenenenue, criocoObl MOTyYEHHUS, .
[TpomexyTouHbIit
Monynb 2. OcHOBHBIE Jlek. |knmaccudukanus u GU3NIECKHUE COCTOSHHS 8 0,5 3 — Tect No3
CBEICHHUS O MOJIUMEpPax MIO0JIMNMEPOB. B
Y TUTACTUYECKUX Maccax 2.2. OnpepneneHue, coOCTaB, KiaccupUKaIIHS, TpoMEKYTOUHAL
CBeIcHHS O mojmMepax | JIeK. |OCHOBHBIC CBOMCTBA M MPUMEHEHHE TEOPMOTLIACTOB 8 0,55 3 — p TeCTyJTfo 4
U TUTACTUYECKUX Maccax Y PEaKTOILIACTOB. B
Cp. |CamocrosiTenpHOE U3YUCHHE MaTepHaa 8 25,0 — — —
ek 3.1. CymiHoCTh M OCHOBHBIE Pa3HOBHIHOCTH CBAPKU 5 05 3 [TpomexyTouHbIi
" |mjmacTmacc ’ tecT Ne5
Monyns 3.
3.2. CymHocTh, KpUTEpUHU CBApUBAEMOCTH, .
CBapuBaeMoCTh [TpomexyTouHbIi
Jlex. |kmaccudukanus croco6oB qudGHy3noOHHO- 8 0,55 3 —
1acTMacc . TecT Neb
PEOJIOTHYECKON CBApKH.
Cp. |CamocrosiTenpHOE H3YUCHHE MaTepraa 8 25,0 — — —
Mopyns 4. TexHonoruu
¢ y3noHHO-
PEOTIOTUYECKON CBApKU Tex Tema 4.1. CBapka HarpeTsiM razom. CBapka 3 05 3 [TpomexyTodHbII
TEPMONAJIICTOB U " |PKCTpYOUpYyEeMOM MPUCAAKOM. ’ TecT Ne7

XUMHUYECKON CBApKU
MTOJINMEPOB.




®opMbI TEKYLIETO
Bu . KOHTPOJIs
AYJIb . HMeHOBaHUE TeM 3aHATHI beM HT THB
Mo ! HaunmenoBanue TeM 3a Oo0nemMm, HNuTepakTHB, p
yueOHoM . Cemectp Bbanbl (HaMMeHOBaHuUe
(pa3nen) (yuedHoli padoThI) . .
padoThI OLICHOYHOI'0
cpencrsa)
[TpoBepsiemoe 3aganue 1. 3yuntb 0coOeHHOCTH
CBapKU TEPMOIIACTUYHBIX [TOJIMMEPOB HAIPETHIM
JIa0o. P P P P 8 1,0 4 - Ortuer o JIP Nel
ra3om, pazpaboTaTbh TEXHOJIOIHIO CBApKH U
no100paTh 000pyI0BaHHE.
Tex 4.2. KOHTaKTHO-TEMJIOBas CBapKa TEPMOILJIACTOB 5 10 3 [IpomexyTouHbIil
" |omaBiIE€HHEM U MPOIUIABICHUEM. ’ tecT No§
[TpoBepsiemoe 3ananue 2. U3yuntb 0cCOOEHHOCTH
CBapKH CTHIKOBOI CBapKH TEPMOILIACTUYHBIX
JIa0. P P p 8 1,0 5 - Ortuet o JIP Ne2
MOJIMMEPOB HATPETHIM HHCTPYMEHTOM, pa3padboTaTh
Mopyns 4. Texunonoruu
TEXHOJIOTHIO CBAPKH M 1000paTh 000pyI0BaHUE.
g dy3noHHO-
. [Tposepsiemoe 3amanue 3. M3ydnuth 0COOEHHOCTH
PCOJIOTHHCECKOM CRAPKH CBapKH TCPMOTUIACTUYHBIX ITOJIUMEPOB
TEPMONIAJIICTOB H JIa0. P P p 8 1,0 5 — Otuet no JIP Ne3
9 3aKJIaIHBIMM HarpeBareIsiMu, pa3padoTarhb
XUMHYECKON CBapKU
TEXHOJIOTHIO CBAPKH M M0A00paTh 000pyIOBaHUE.
MOJINMEPOB.
4.3. CBapka TpeHueMm. .
[TpomMexxyTOUHBII
Jlex. |YnpTpa3ByKOBas CBapka MOJMMEPHBIX MaTEpPHAIIOB 8 0,5 3 - et Ne9
1o nipoekty [N «YapTpa3ByKkoBbI€ TEXHOIOTHUN )
4.4. CBapka TepMOIIaCTOB U3Iy4€HUEM (CBETOBBIM .
[TpomexyTouHbIi
Jlex. |my4oMm, uHGPaAKpACHBIM U3ITYYCHHUEM, JIa3epHas 8 0,5 3 — rect Nol0
CBapkKa) B
[IpomMexxyTouHBI
Jlek. |4.5. Xumuueckas CBapKa MOJIUMEPOB. 8 0,55 3 — p y
tect Nel
Cp. |CamocTosITenpHOE U3YUEHHE MaTepHaa 8 25,0 — — —
Tlex 5.1. CymHOCTb ¥ CTaguy CKIEUBAHUS, IPUINHBI 8 05 3 [IpomexxyTOUHBIN
" |agresuu Kies K cyocTpaTam. ’ TecT Nel2
Mopyns 5. CkneuBanue
5.2. OcHOBHBIE TPYMNIIBI KOHCTPYKIIMOHHBIX .
MaTepUalIoB . [IpomexyTOUHBIN
Jlek. |CMOJISHBIX KJIEEB, MX CBOMCTBA U 00JIaCTH 8 0,5 3 —
tect Nel3
MIPUMCHCHHS.




®opMbI TEKYLIETO
Monayab Bu . HaumenoBanue TeM 3aHATHIA Oo0nemMm, HNuTepakTusb, KOHTPO.Ii
(pasnen) yueOHoM (yaedmoii padoTsI) Cemectp u. Bbanbl a. (HaMMeHOBaHuUe
padoThI OLICHOYHOI'0
cpencrsa)
Tex 5.3. OcoOeHHOCTH KOHCTPYUPOBAHUS COCTUHEHUI 5 055 3 B [TpomexxyTouHbBIN
" |M OCHOBHBIE OIEpalUK TEXHOJOTMHU CKJICHUBAHUSI. ' tecT Nel4
Mogyns 5. CkiienBanue [IpoBepsiemoe 3amanue 4. Onpezaenenue npeaena
MaTepuasoB JIa6. |mpOYHOCTH KJIEEBBIX COSAMHEHUN Ha Cpe3 MpH 8 1,0 4 Otuer no JIP Ne4
CKJICMBAaHHMH aJTIOMUHHEBOTO cruiaBa kieem DJII1
Cp. |CamocrosiTenpHOE U3yUYE€HHE MaTepuaia 8 28 — — —
ITA |Urorosslii Tect 8 3,75 40 — Wrtoroselii Tect
Hroro:| 144 100

Cxema pacyera HTOroBoOro 0ajuia
WTOroBelif peTUHIOBBIN Oay1 o yueOHOMY Kypcy ompezensercs no cxeme «Cymmay — cyMMa 0ajuIoB IO BCEM Y4E€OHBIM MEpPONPHUSITHUSIM,

IIPEAYCMOTPEHHBIM B Kypce.




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipu peanuzanuu pa3IWYHBIX BUIOB y4eOHOW paboThI (JIeKuuu, jgabopaTopHbIE padOTHI,
caMmocTosiTeNlbHAs  paboTa) HUCHOJB3YIOTCS  CJICIYIOIIME COBPEMEHHbIE 00pa3oBaTEIbHBIC
TEXHOJIOTHH:
- TEXHOJIOTHUS TPAIUIIMOHHOTO 00y4YeHHUs (JIEKIIUH, CAMOCTOSATENIbHAS paboTa);
- MH(POPMALMOHHBIC TEXHOJOTMH (BH3YyaJbHbIC JICKIIMU, BBIMOJIHEHUE J1a0OpaTOPHBIX padoOT ¢
UCTIOJI30BAaHUEM ITPOrPAMMHBIX U TEXHUYECKHX CPEJICTB);
- UHTEPAKTUBHBIC TEXHOJIOTUH (paboTa B MaJIbIX TPYIINaXx).

[IporpaMma JUCHMIUIMHBI MIPEeTyCMaTPUBACT IIUPOKOE HMCIOIB30BAHME B y4eOHOM Ipolecce
AKTUBHBIX U MHTEPAKTUBHBIX (DOpPM MpOBEICHHS 3aHATHI (KOMITBIOTEPHBIC IEMOHCTPAINH, pa30op
KOHKPETHBIX CHTYyalluii, paboTa HaJl MPOEKTaMH) B COYETAaHUH C BHEAYAUTOPHONW CAMOCTOSITEIbHOM
paboToii ¢ 11eNbI0 (OPMHUPOBAHUS U Pa3BUTHSI MPO(ECCHOHATLHBIX HABBIKOB 00YUYaIOIIAXCS.

[ToMrMO yKa3aHHBIX OOpA30BATEIBHBIX TEXHOJIOTHH CTYAEHTHl aKTHBHO IPUBJIEKAIOTCA K
YYaCTHIO B KQuecCTBE CJylIaTelei B HAaydyHBIX CEMUHapax KadeIpbl, MPOBOAATCS KOHCYJbTAIHU
NpY HaMMCAaHUH MyOJIMKALWH 110 TEMAaTHKE UCCIIEOBAHUS.

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO TN CHHIJIMHBI

[Tpu ocBoeHMM BCEX pa3lesiOB JAUCIUILUIMHBI HEOOXOAUMO COYETaHHE BceX (OopM yueOHOMH
JESATSIIbHOCTH: W3YYCHHE JIEKIIMOHHOTO MaTepHualia, BBINIOJHEHUE 3aJaHuil Ha J1abopaToOpHBIX
3aHATHSAX KaK C WCIOJIb30BaHUEM KOMIIbIOTEpa TaKk M 0€3 HEero, caMmocCTosiTelibHas pabora c
PEKOMEHIYEMOM JUTEPATypOl H HCIIOJIB30BAHHE METOJIWYCCKUX YKa3aHWH, KOHCYJIbTAINH
npernojaBaTeNieil MpH  BBIMOJIHEHUM CAMOCTOATENbHBIX paboT. Ocoboe MecTo 3aHHMaeT
WHTEPAKTHBHASI METOIMKA BBITOJIHCHUS M TIPEIICTABICHHS CTYJICHTOM TIepe] TPYIIION pe3yIbTaToB
CBOMX JIAOOPATOPHBIX PabOT (Mpe3eHTAIMHU JOKIIAIOB).



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
Tecmosvie 3a0anus No1-216
8 [K-1 Bonpocul k sxzameny Nol-34
Jlabopamopnas pabomur Nel,2,3,4

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. OT4et no JiaboparopHoii padore

Jlaboparopnas padora Nel «CBapka njacTMacce HarpeTbIM ra3oM ¢ NpuMeHeHUueM

NMPHUCATOYHOT0 MATEPHUATIA.

Dopma omuema no nadbopamopnoit pabome Nel (codepicanue):

1. TUTYIbHBIN JHCT.
2. Llens paboThI
3. CyIIHOCTh CBapKH HArpeThIM ra3oM (KpaTKhe TEOPETUUYECKHE CBEICHUS)
4. Kapra TexHosornueckoro mnpoiecca COOpKU U CBapKH 00pa3IioB:
Conepxanue
A1ep ObopynoBanue,
nepexona u BcnomorarenbHbie
Onepanus Ocku3 PUCTIOCOOICHHUS,
PEKUMBI HHCTDVMEHTEL MaTepuabl
00paboTKn PyM
S. Pe3ynbpTaThl MEXaHWYECKUX UCIIBITAHUN 00pa31oB:
Pa3zmeps! 06pa3ios [Ipenen OTHOCHTEIbHAS
mwiomans | Paspymaromee R TPOHHOCTE
Ne | Tonmuna, | mmpuHa, PaCTSLKCHNH, o
CBapHOIO ycunue, P, H P B .100 %
M M 2 OB : /0
1Ba, M O, = g , MIIa O-;’CH
6. AHanu3 pe3yinbTaToB paboTHI.
7. BriBoanl

JlabopaTopnasi paGora Ne2 «CBapka mjiactMacc HarpeTbiM HHCTPYMEHTOM»
Dopma omuema no 1adopamopnoii padbome Ne2 (cooeprcanue):

1. TUTYnbHBIN JHCT.
2. [{ens paboTHI.
3. Kpartkue TeopeTndeckue CBeIeHHs O CIoco0e CBapKH MJIACTMACC HAIPETHIM MHCTPYMEHTOM.
4. Kapra TexHonmoruueckoro mnporecca noAroToBKU 1 CBapKku 00pa31oB.
Copnepxanue
A1ep Ob6opynoBanue,
nepexona u BcnomorarenbHbie
Onepanus Ocku3 MPUCTIOCOOIICHHUS,
PEKUMBI HHCTDVMEHTEL MaTepHabl
00paboTKn PyM
5. Pe3ynbTaThl HCTIBITAHUM.

6. AHanu3 pe3ynbTaToB padoThI.




7. BriBoab! o pabote.

JlaGopaTtopnas padora Ne3 «M3yyeHue mpouecca CBApPKH IOJHMEPOB 3aKJIAJAHbIMHU
HarpeBaTeJsiIMu»

Dopma omuema no n1adopamopnoii pavome No3 (codeprcanue):
1. TUTYNbHBIN JTUCT.
2. llens paboTHI.
3. Kpatkue Tteopernyeckue CBEIEHHS O CHOCOOE CBAapKU MOJIUIPONUICHOBBIX TPYyO HArpeTbiM
MHCTPYMEHTOM (3aKJIaJHBIMU HarpeBaTesiMu).
4. [IpumeHsieMble HHCTPYMEHTBI, IPUCIIOCOOJICHHUS U MaTepPHAJIbl C YKa3aHUEM MX XapaKTePUCTHK U
CBOMCTB.
5. KapTa TexHonoruueckoro mpoiecca noAroToBKU 1 cBapku 00pasioB (Tabnuia).

ObopynoBanue,
Copepxanue mepexo/ia BcnomorarenbHbIe
Onepanus Ocku3 npucnocoOIeHus,
U PEXKUMBI 00pabOTKH MaTepHabl
UHCTPYMEHTHI
6. Pesynbratel ucnbiTanuii (Tabouna).
[Ipenen npounoctu
Paspymiaromiee Tpu paCTsLKCHNH, Xapakrep
Ne 0bp. Jexus cunue, P, H P a3pyuieHus
y 5+ O-EIOB:g,MHa paspy

7. BLIBOI[BI 10 pa60Te (BLIBOI[ AOJIKCH COACPIKATD aHAJIN3 IMOJTYUCHHBIX PE3YJIbTATOB, JOCTOMHCTBA
N HCAOCTATKHU TCXHOJIOTMH CBAPKU IOJUIIPOIKWIICHA HAI'PETBIM MHCTPYMCHTOM, PCKOMCHAAIIHUU I10
HCIIOJB30BAHHUIO JAHHOT'O criocoba CBapKI/I).

JlabopaTopnas pabora Ned4 «Onpenesnenue npegesia NpOYHOCTH KJIeeBbIX COCIMHEHUH Ha cpe3
NpH CKJIEMBAHUM AJTIOMHUHHEBOTO cijiaBa kjieem J/ID»
Dopma omuema no n1adopamopnoii pavome Ned (codeprcanue):
1. TUTYIBHBIN JTUCT.
2. L{enb paboTHLI.

3. Omnucanue xo0/1a pabOTHI ¥ BBISBIICHHBIX TEXHOJIIOTHYSCKUX OCOOECHHOCTEH CKIICHBAHUS
METAJIJIOB SMTOKCUIHBIM KIIEEM.
4. Kapra TexHomornueckoro nporecca COOpKU U CBapKH 00pa3IioB:
Conepxanue
P ObopynoBanue,
nepexoaa u BcnomorarenbHbie
Onepanust Ocku3 MIPUCTIOCOOJICHUS,
PEKUMBI HHCTDVMGHTEL MaTepuabl
00paboTKn pyM
5. Pe3ynbTaThl MEXaHUYECKMX UCTIBITAHUH CKJIICCHHBIX ATFOMUHHEBBIX 00PA3IIOB.
Pa3mepsl ckieliku Cp. 3HaueHue
No Paspymaromee IIpenen npeena
- HIMpUHA JUTHHA TIOMIAIb, ycunue P, HPOYHOCTH Tep,
/T N H MIIa MPOYHOCTH,
HaxJl., M | HaxJ., M M
’ ’ MlITIa
6. AHanmm3 pe3yabTaToB paboThI.
7. BriBoab! o paboTe.

Tpeobosanusn k oghpopmnenuto nabopamopuvix padom:




Otuer (MM IPOTOKOI) 1O JIabopaTopHOU pabore odopmiseTcss B 3JIeKTPOHHOM BHje. [lons
JIOJDKHBI OBITH HE MeHee 25 MM cieBa U 15 MM cmpaBa, cBepXy U CHU3Y. JIMCTBI, HAUMHAS CO
BTOPOTO, IOJDKHBI OBITh IPOHYMepoBaHbl. [1epBbiM odopmitseTcss TUTYAbHBIN JIMCT. Ha cnenyromeit
cTpanuue (GopMyaupyroTcs Lenb paboThl M ONMCHIBAETCA XOJ paboThl, NPUBOIATCA (€ciu
TpeOyeTcs) GOpPMYIIbl, paCUeTHBIE COOTHOIICHHUS M PE3Y/IbTAaThl PACUeTOB (IKCIIEPUMEHTOB) B BUJIE
TaOJIML, PUCYHKOB U IpauKoB. B COOTBETCTBUM € MOITYYEHHBIMU PE3yJIbTaTAMU AETIAI0TCS BHIBOJIbI
00 BBINIOJTHEHNH 3a7aHus. Hymepanus myHKTOB, TaOJIUI], CXeM, PUCYHKOB M Ipah)uKOB CKBO3HAS.

Ilpoyeodypa oyenusanun nadbopamophnoii pabomsol.

[Ipu npueme maboOpaTopHOl pPaOOTHI OIEHUBACTCSA: TIOJHOTA BBIOJHEHHS OIBITOB H
9KCIICPUMCHTOB, IIOJHOTA O(bOpMHeHI/ISI OTUCTa M JOOCTOBCPHOCTH IIOJYUCHHBIX PC3YJIbTATOB,
CIOCOOHOCTh CTY/ICHTA MPOBOIMTH aHAIIU3 MOJYYCHHBIX PE3yJIbTaTOB M JIEJATh BHIBOBI, CTCIICHb
IMOHUMAaHHA U BJIAACHUS MAaTCPHUATIOM.

Kpumepuu oyenku:
- OIICHKA «3aYTEHOY» BBICTABIISICTCS CTY/ICHTY, €CIIH:

e paboTa BBHINOJHEHA B IMOJIHOM 00beMe ¢ COONI0ICHUEM HEOOXOJMMOM MOCIIEI0BATEeIbHOCTH
IMPOBEACHMS OIIBITOB U H3M€peHHI7[;

e 1pu pa3pabOTKE TEXHOJOTHMYECKUX IIPOLECCOB IPOJIEMOHCTPUPOBAHBI  CITIOCOOHOCTH
UCIIO0JIB30BaTh COBPEMEHHBIC HHCTPYMEHTAIILHBI CPEJICTBA U YMCHHUS BIOMPATh OCHOBHBIC U
BCIIOMOTI'aTCJIbHBIC MaTCpHaJIbl U CIIOCOOBI pain3aiii OCHOBHBIX TCXHOJIOTHYCCKHUX
NPOIIECCOB;

® [IOJYYCHBI OTBETHI HA KOHTPOJIBHBIC BOMPOCHI TI0 J1a00paTopHOil padboTe.

- OIICHKA «HE 3aYTCHO» BBICTABJISICTCS CTYICHTY, €CIIH:

e paboTa BBIOJHEHA HE IMOJHOCTHIO, U 00BEM BBIOJHEHHON YacTH pa0OThl HE MO3BOJISET
c/ieaTh NPaBUIIbHBIX BBIBOJIOB;

e 1pu pa3padOTKe TEXHOJOTHYECKUX IPOIECCOB HE MPOAEMOHCTPHPOBAHBI CIIOCOOHOCTH
HCII0JIB30BAaTh COBPEMEHHBIC NHCTPYMCHTAJIBHBI CPEACTBA U YMCHUA BI)I6I/IpaTI) OCHOBHBIC U
BCIIOMOTaTeNbHbIE MaTepuaabl U CIOCOOBI pealM3allid OCHOBHBIX TEXHOJIOTUYECKUX
IIPOIIECCOB;

® HE MOJIy4YeHBI OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI 10 JIaDOopaTOpHOU paboTe.

7.3. OueHo4Hble cpeacTBa JAJs NMPOMEXYTOYHOIH aTTeCTAMU MO HTOraM OCBOEHUS
AUCHHUIIMHBI
7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTANNH

Cemectp _ 8

Bonpocsl k 3auery

1 ITonsTHE 00 OHCPIUU MCKAaTOMHOI'O B33HMO}1€§ICTBH$I, €€ CB3b CO CBOMCTBAMH TBEPABIX TCJI.

2 ArperaTHble COCTOSIHHS BemiecTBa. lIpUyMHBI pa3nuyusi CBONCTB BELIECTB B TBEPAOM,
KHUJIKOM M Ira3000pa3HOM COCTOSTHUM.

®dazoBasg aumarpamma BemecTBa. CBs3b MEXIy TeMIlepaTypaMH KPUTHYECKOM, KHIICHHS,
TUIABJICHUS U SKCILTyaTalluu (JUIsl METaJUIOB).

[TonsiTHE O KPUCTAITUYECKUX U aMOP(HBIX BEIIECTBAX.

HpI/I‘{I/IHBI MOJIMMEPpHU3allN OPTraHNUYCCKUX MOHOMCPOB.

oo W

Knaccudukanus KOHCTPYKIIMOHHBIX MaTepualioB. [IoHsATHE 0 KOMIO3UIIMOHHBIX MaTepuaax.

Knaccugukanuss BHUIOB coenvHEHMH jaetanell B KOHCTpyKuusx. CrocoObl co3maHus
7 |Hepa3zbeMHBbIX coequHeHui. [IpenMytiecTBa crmocoO0B COSTMHEHHUS C TIOMOIIBIO CHIT (PU3UKO-
XUMHUYECKOTO CLETUICHUSI.




Bonpocsl k 3auery

n/n
8 OOmast XapakTepUCTUKa TEXHOJIOTMUM CBapkM MeETaJUIoB U HeMmeTauioB. OCHOBHbIE
pa3HOBUAHOCTH. /IOCTOMHCTBA U HEAOCTATKHU.
9 OO0wrast xapakTepUCTHKA TEXHOJIOTUHU CKJIEUBaHUs MaTepHuasoB. JJOCTOMHCTBA U HEIOCTATKU.

IIpuMepsl IPUMEHEHHS.

10 |ITonsarue o momumMepax. Kimaccudukamus noamMepos.

11 duznyeckue COCTOSIHUS TOJMEPOB. XapakTepHbIE y4acTKH M TeMIIEpaTypHbIE NEPEXObI
TEPMOMEXAHUYECKON KPUBOU MTOJIMMEPA.

12 |Omnpenenenue, cocTaB U KJIacCH(PHUKAINS TIACTMACC.

13 | Tepmomiactel. UX OCHOBHBIE CBOMCTBA KaK KOHCTPYKIIHOHHBIX MAaTEPHAJIOB.

14 Henonsipusle Tepmorutactel. OcHOBHBIE TnpeicTraBuTenu. VX cBoiicTBa M obiactu
IPUMEHEHHUS.

15 [Tonsipubie TepmoruiacTbl. OCHOBHBIE IpeacTaBUTENH. VX OCHOBHBIE CBOMCTBAa M 00jacTu
IPUMEHEHHUS.

16 Peakrtomnactel. Knaccudpukanus no Buay HamonHutens. OcHOBHble cBoiicTBa. OOnactu
IPUMEHEHHUS.

17 OcobeHHOCTH — IIacTMacc Kak  KOHCTPYKLMOHHBIX ~ MaTepUaoB.  DKOHOMHYECKas
3¢ PEKTUBHOCTH MPHUMEHEHHSI IJIaCTMACC.

18 Caapka mactmacc. JlocronHcTBa U HeocTaTki. OCHOBHBIE IPOLIECCHI IIPU cBapke. JIBa Tuna
CBapKH.

19 |IlonsTue o xXMMHUYeCcKOH cBapke miuacTMacc. O6J1acTh IPUMEHEHHUSL.
20 |Caapka TepMOILIacCTOB pacTBopHuTeneM. JlocTomHcTBa M HeAocTaTKU. IIpumepsl mpuMeHeHus..
21 Mexanusm 1 Hy3nOHHO-PEOIOTUIECKON TEIUIOBOM CBAPKH TEPMOILIACTOB B BSI3KOTEKY4YEeM
cocrosHuu. Kputepun u knaccudukaius ceapruBaeMoctu. OCHOBHbBIE TAPAMETPhI CBAPKHU.
29 Krnaccudukanus cnoco6oB auddy3uoHHO-PEOTOTHYECKON TEIIJIOBOM CBApPKU TEPMOILIACTOB B
BSA3KOTEKy4YeM cocTosiHMM. O6acT NPUMEHEHHUs B 3aBUCUMOCTH OT ()OpMBI M BUJIA U3/IE€THH.

23 CBapka TepMOIIJIaCTOB Tra3oBbIM TerIoHOcHTeNeM. OCOOEHHOCTH TEXHOJIOTMM U TEXHHUKH
cBapku. [IpumMepsl npUMeEHEHUS.

24 KoHnTakTHO-TemoBass cBapka TEpPMOILJIACTOB IpoIUiaBieHueM. Pa3sHoBHIHOCTH crioco0a.
[TpuMmepel TPUMEHEHHSI.

25 |KoHTakTHO-TemI0Bas CBapKa TEPMOIIJIACTOB OIuIaBjIeHneM. [IpruMepsl mpuMeHeHusl.

26 |Caapka TepMOIIACTOB SKCTPYAMPYEMO mprucanakoi. [Ipumepsr mpuMeHeHHSI.

27 Capka TepMOIUIACTOB B HJIEKTpUYeckoM mojie BbIcokod dwacTtoThl (TBY). OcHoBHBIE
napamerpsl. CBapuBaeMoCTh TepMoIuIacToB. [IpuMepsl npUMeHeHu .

28 CBapka TepMOIIaCTOB YNIbTpa3ByKOM. (OCHOBHas cXeMma CBapOYHOro OOOpYJOBaHUS.
OcHoBHbIE apameTpsl. [Ipumeps! npuMeHeHusI.

29 CBapka TepMomIacToB TpeHHEM. OCHOBHBIE pa3HOBUAHOCTU. (OCHOBHBIE I1apaMETPHI.
IIpuMepsl TpUMEHEHHS.

30 CymHocTh mporecca CKICHBaHUS. OuCO6CHHOCTI/I, JOCTOMHCTBA W HenocTtatku. Orinuue
npolecca CKJIEMBaHUS OT CBAPKU U MailKu.

31 |Knaccudukarus kieeB. MIX T0CTOMHCTBA M HEOCTATKH.

32 Onokcuanslie kien. CoctaB. OcoOeHHOCTH OTBepXkaAeHUS. CBONCTBA KIIEEBBIX COEIUHEHUH.
O6nacTu NpUMEHEHHSI.

33 Tunosoi TE\E'XHOJIOFI/I‘ICCKI/II\/'I npoiiecc ckiaenBaHus. OCOOEHHOCTH KOHCTPYHPOBAHUS KIIEEBBIX
COETMHEHUM.

34 | OcobGeHHOCTH KOHCTPYHPOBAHHUS NAasTHBIX COSAMHEHUI.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NMPoBeIeHUs
Cemectp N Kputepuu u HOpMBI OLIEHKHU
NMPOMEKYTOYHOI
aTTecTALMH
3auer 110 «3aureHo» |55-100 6amwioB
8 HaKOIUTEIILHOMY «He
N 54 0an10B U MEHee
perTHHTY 3a4TEHO)
[TonHpIE OTBET Ha BOIPOCH 3aUETHOTO OWIIETa,
rIyOOKOE Y MOJTHOE 3HAHWE ¥ TOHMMAaHWE BCEro 00BhEMa
W3y4EHHOTO MaTepuaja; IMOJHOEe MOHMMaHUE CYITHOCTH
«3a4TEHO» " -
paccMaTpUBaEMBbIX IIOHSTHIA, SIBJICHUM u
3aKOHOMEPHOCTEH, TEOpUi, B3aUMOCBS3CH; TOJHAS
8 3ader o Bompocam

chopmupoBanHocTh [1K

«HE
3a4TCHO»

HeBepHblii OTBET Ha OAMH BONPOC 3a4ETHOTO OMIieTa, He
CHOCOOHOCTh OTBETHUTHL Ha JOMMOJIHUTCIIbHBIC BOIIPOCHI,
HE YCBOMJ M HE pacKpbll OCHOBHOE COJIEpKAHUE
yuebHoro marepuaina; [1K He chopmupoBansl.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAN JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoJsinmuecTBO B

HAY4YHOM
Ne nocooue, yue0Ho-
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanus oudamoTeke /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, AP.) 3EC
CTpyKTypa U CBOICTBA MOTMMEPHBIX
1 | Upxak B. N. MaTepuajoB VY4eOHoe nocobue 2022 OBbC «Jlanb»
TexHomornueckre OCHOBBI CBapKU
METaJIJIOB, CIIABOB U MJIACTMACC
2 | Iapkumn, A. A. ’ VYuyebHoe nocobue 2020 IPR BOOKS
IJIaBJICHUEM
8.2. lonoiHUTeILHAS JUTEPATypa
KoanuecTBo B
Tun (yueOHHMK, ydeOHOE .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBOK) I'op u3panus Ondmorexe /
n/n MeTOoanYecKoe mocoome,
HaumeHoBaHue
NMPaKTHKYM, AP.) e
Texnonorus u 06opynoBaHue A MAKu JlabopatopHsbrit Penozuropuit
1 | IlepeBesenuen b.H. pyA a parop 2017 p
NIPAKTUKYM Ty
TexHomornyeckue Mpouecchl MONyYeHUs U
2 | Vowrun H.B. porl v VueGHoe nocobue 2015 IPR BOOKS

nepepaboTKH MOJIMMEPHBIX MaTEPHAJIOB




8.3. Ilepeuenb mpogeccHOHANBbHBIX 0a3 AaHHBIX U MHGOPMALMOHHBIX CHPABOYHBIX

CHUCTEM

1.

HayyHO-TexHMUeCKMIT M TPOM3BOJICTBEHHBIM XKypHan «COOpka B MalIMHOCTPOCHUH,
PUOOPOCTPOCHUN Y. DIEKTPOHHBIN JoKyMeHT. [{ocTyr: http://www.mashin.ru/

2. XKypnan «CBapka ¥ JUarHOCTHKa». DIIEKTPOHHBIN TokyMeHT. [loctym: http://svarka.naks.ru/

3. XKypnan «CapouHOe MPOM3BOJCTBO». DJIEKTPOHHBIM AoKymeHT. Jloctym: http://www.ic-
tm.ru/

4. Kypnan «TexHOIOTHS  MAIIUHOCTPOSHHUS».  ODJEKTPOHHBIA  JOKyMeHT. JlocTym:
http://www.ic-tm.ru/

5. FREEDOM COLLECTION (ITomHOTEeKCTOBass KOJUICKIIMS JJICKTPOHHBIX JKYPHAJIOB
Elsevier B.V.) - https://www.sciencedirect.com/

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

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

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

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

10. Springer Nature (ITomHOTEKCTOBAS KOJIICKITHSI KYpHAJIOB) -
https://www.springernature.com/gp/products

11. Springer eBooks (IlonHOTEKCTOBas KOJUIEKIHS SIEKTPOHHBIX KHUT M3JATEIbCTBA Springer
Nature) - https://link.springer.com/

12. ORBIT INTELLIGENCE (ITatentnas 6a3a kommanunu QUESTEL) - http://www.orbit.com/

13. CSD-ENTERPRISE (ba3a mannsix komnannu CAMBRIDGE CRYST ALLOGRAPHIC
DATA CENTER) - https://www.ccdc.cam.ac.uk/structures/

14. ELIBRARY.RU (anekTponHas 6uOnIuoTeka HayYHbIX yonukanuii) - http://elibrary.ru
8.4. [lepeueHb NPOrpaMMHOI0 odecredeHust

Ne Hanmenosanue IO PexBU3UTHI norongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;
koHTpakT Ne 1653 or 14.12.2018, cpok
JIefCTBUS — 6ECCPOUHO
2 | Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeHCTBUS — OECCPOTHO
Office Stdandard 2016 Russian OLP NL norosop Ne 757 ot 04.07.2018, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakt Ne 727 or 20.07.2016, cpok

AcademicEdition JeHCTBUS — OeCCPOUHO



http://www.ic-tm.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/

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPaAKTH4YeCKHUX U JIa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
padoThl 00yYarommxcs (HoMep ayJAuTOPH)
VYyeOHas ayauTopus AJis IPOBEICHUS Crosibl y4eHMUYECKHE , CTYJIbsl , JIOCKa
3aHATUN JEKIIMOHHOTO THUIA. YueOHas ayUTOpHas (MarHuTHO-MapKepHasi),
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH IPOEKTOP, CHCTEMHBIH OJIOK, SKpaH ¢
CEMHHAPCKOro TUMa. Y4yeOHas ayTUTOPHs AJsl | 3JEKTPOIPUBOIOM.
1 | KYPCOBOTO NPOEKTHPOBAHHS (BBIMIOJTHEHUSA
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s
MIPOBEACHUS TPYMNIOBBIX U UHANBUTYATBHBIX
KOHCYJbTalMil. YueOHas ayuTopus Ass
IIPOBEJICHUS 3aHATUN TEKYILIEro KOHTPOJIS U
npoMexyrouHoii arrecrarmu. (A-303)
VYyeOHast ayuTOpus AJis IPOBEICHUS CroJibl MOHOOJIOKH JIByXMECTHBIE JTaBKa-
nabopaTtopHbIX paboT. YueOHas aynuropus CTYJ, CTYJIbs, pabouuii CTOJ ¢ mpudopamu,
JUIS IPOBEJICHUS 3aHATUN CEMUHAPHOTO TUMA. | I0CKA ayJUTOpHAas (MEJIoBasi), MaKeT
VYyeOHast ayuTOpus A KypCOBOTO CBapHOI'0 TOPU30HTAILHOTO
MIPOEKTUPOBAaHUSI (BBIIOJHOEHUS KYPCOBBIX LWIMHJPUYECKOTO pe3epByapa, CTEH/I C
pabor). o0Opasiamu CBapKH BCTHIK, MOWKa
VYyeOHast ay1uTOpus AJis IPOBEICHUS MeTaJIJIN4ecKast, yCTaHOBKA JIJIst
TPYIIIOBBIX U UHJIMBUAYaTbHBIX OIpEEIIEHUs] OCTATOUYHOTO JIaBIICHMS,
KOHCYJIbTAIU . mydenbHas neub MII-2YM , yctaHoBKa
VYuebHas ayIuTOpUs Ui IPOBEIECHUS JUIS1 OTIPENIENICHUS] HAaPSDKEHUS B CBAPHBIX
3aHATUHI TEKYILETO KOHTPOJISA U miBax, TBepaomep TK-14, MmarHuTHbIN
2 | IpOMEXYTOYHOM aTTeCTaluu. nedexrockon [1JIM-70, cTomsl ¢
(A —402) obOpasnamu i onpeaeneHus 1eeKToB
CB.IIBOB, YCTAHOBKA IS OLIEHKHU
pacipeneneHns CBapHbIX HAIPsHKEHUM,
CTeJu1aXx ¢ 000pyJ0BaHUEM, YCTAaHOBKA
JUTSL OIIPEJIEIEHNsI KOPPO3UHU, YCTaHOBKA
peHTreHoBckasi, nedexkrockon MUPA-2]1,
CTEH/1 PEHTT€HOBCKHUX MJIEHOK CBapHBIX
LIBOB, YCTAaHOBKA peHTreHoBcKas PYII-
150, MakeT CBapKu.CTOMKH, MaKET
YCTaHOBKH JUIsl U3MEPEHHUS N3HOCA
CHBIII-1, makeT cBapHOi1 Oanku.
3 JlaGoparopus yIbTpa3BYKOBBIX TEXHOJIIOTUN | YIIbTpa3ByKOBasl yCTAaHOBKA.
(UTII-115)
4 [TomerieHue JU1st cCaMOCTOSTENbHOM paboThI Ctonbl, CTYNbs, KOMIIBIOTEPHI
obyuaromuxcs (I'-401)
[TomerieHue JU1st cCaMOCTOSTENbHOM paboThI Jlocka ayautopHas (MenoBasi), CTOJIbI
5 | oboyuaromuxcs (C-508) YYEHUYECKHUE, CTOJI ITPETIOIaBaTeIIbCKHM,

CTYJbsI, CTCH]IbI, IIKA(BbI.
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