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Henn, 3a0a4m ¥ IVIAHUPYeMble Pe3yJIbTAThI 00YYeHHUsI 0 TUCHUIIMHE

Ilenbro 0cBOEHUS TUCLHHUILINHBI « T€0prst CBApOYHBIX MPOLIECCOBY SBIJIACTCS:

— O3HAaKOMJICHHE CTYJEHTOB CBApOYHOM CIELUAIBHOCTH C OCHOBHBIMM TEOPETUYECKUMU
NPECTaBICHUAMHU B O0JIACTH METAJUTYPTHH, KOTOPBIE JIS)KAT B OCHOBE CYIIECTBYIOMIMX TEXHOIOTUN
COCIMHEHUS KOHCTPYKIMOHHBIX MAaTECPHUAJIOB;

— OCBOGHHME METOJOB BbIOOpAa TEXHOJOTMH W MaTepUalIOB, MCIOJIb3YEMBIX B
MalIMHOCTPOEHHUH;

- OCBOCHHE METO/IOB CO3/JaHHs HOBBIX TEXHOJIOTUH, MAIIMH U 000PYIOBAHUS JUIsl STHX BHJIOB
IIPOU3BOCTBA

— U3Y4YCHHE MEXaHMYECKHUX, TEXHOJIOTHYECKUX M 3KCIUTyaTallMOHHBIX CBOMCTB METAIIOB H
CILJIaBOB;

— (popMupoBaHUe yMEHHUS MPAKTUUIECKOTO IPUMEHEHHS METOAO0JIOT MU BBIOOPA MaTepPHaIOB U
TEXHOJIOTMI MAIIMHOCTPOCHUS.

- WU3y4YEHUE CBApOYHON CHELUAIBbHOCTH (U3NYECKUX OCHOB OOpa30BaHUS HEpa3pbIBHBIX
COCIMHEHUH NpU CBapKe M Maiike, MPOoLEecCcoB, MPOUCXOIAMINX IPU UX (OPMHUPOBAHUHU U CMEKHBIX
IIPOLIECCOB, BIUAIOIINX HA COCIMHEHHUE U €r0 CBOWCTBA.

N3zyuenune kypca «Teopust cBapOUHBIX IPOLIECCOB» CHOCOOCTBYET PACHIMPEHUIO0 HAYYHOI'O
KpYyro3opa B 00JacTl TEXHUYECKHX HayK, JaeT TOT MUHMUMYM (yHJaMEHTalbHbIX 3HaHUH, Ha Oaze
KOTOPBIX Oynymmii OakajgaBp CMOMKET CaMOCTOSITENIbHO OBJIAJIEBaTh BCEM HOBBIM, C 4Y€M €My
NPUIETCS CTOJKHYTHCS B TPO(ECCUOHATBHOM 1A TEIHOCTH.

OOyuenue no aucuUIIMHe « TeopHst CBapOUHBIX IIPOLIECCOBY HANPABIEHO HA (POPMHUPOBAHUE
y 00y4aroLIUXCs CIAeIYIOINX KOMIETEHIH:

Ko u HaumeHoBaHue NuaukaTopsl 10CTHKEHUST KOMIIETeH MU
KOMIIeTEeHIM i
[TK-1 - Cioco0GeH TeXHUYECKH HIIK-1.1. IIpoBOaUT aHANIN3 TEXHUYECKUX TPEOOBAHUM,

IoAroTaBIMBaTL CBAPOYHOC MPEABSIBISIEMBIX K MAIIIMHOCTPOUTEIBHBIM U3AEIUAM CPETHEN
MPOU3BOJICTBO, €r0

CIIO)KHOCTH CEPUHHOr0 (MaccOBOr0) MPOU3BOICTBA
o0ecriedeHrne 1 HOpMUPOBAHHE

HIIK-1.2. YcranaBnuBaTh 10 MapKe MaTepralia
TEXHOJIOTUYECKHE CBOMNCTBA MAaTEPHAIIOB
MaIIMHOCTPOUTENBHBIX U3IENINI CPETHEH CIIOKHOCTH
CEepUIHHOTO (MaccOBOTr0) MPOU3BOJICTBA PEKOHCTPYKIIUHN)
CBapHOW KOHCTPYKLMU (M31€IHUH, TPOTYKIMH)
HIIK-1.3. Texuuueckue TpeOOBaHUS, IPEIbABISIEMBIE K
MAaIIMHOCTPOUTEIBHBIM U3/IETHUSIM CPEIHEN CII0KHOCTH

MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/ibHON MPOTrpaMMbl

JlucuuiuinHa OTHOCHTCA K 4acTH, (HOpMHpPYEeMOH yYacTHHKaMH OOpa30BaTEIIbHBIX
oTHomeHuii 61oka b1 «lucuunnuael (MOIyTN)».

CtpykTypa u coaepkaHue TUCUUIINHBI
OO011ast TPYA0EMKOCTh JUCIUILIAHBI COCTABIISAET 2 3aUeTHBIC eIUHUIIBI (72 Yaca).

Buabl yueOHo# padoThl M TPYA0EMKOCTD
(mo ¢popmam 0OyueHwHs)

3.1.1. Ounas ¢popma 0OydeHus: — He MpeyCMOTpEeHa

3.1.2. OuHo-3a04Has popma 0OyUeHHs — HE IPEeTyCMOTpEHA



3.1.3. 3aounas ¢popma oOydeHUs

Bun yueOHo# padoThI

KoaunuecTtBO

Cemectp

yacoB

5

AyIMTOpPHBIE 3aHATHS

8

8

B toMm uucne:

11

Jlexuun

4

SN

1.2

CGMI/IHapCKI/Ie/ IMMPAKTUYCCKNUE 3aHATHA

4

1.3

JlaGopaTopHble 3aHITHS

CamocrosiTesibHasi padoTa

64

64

B Tom uucie:

2.1

CamocTosTeNLHOE HU3Y4YCHUEC Pas3gciioB

paboram

JAUCHUIIIMHBI, TOATOTOBKA K ITPAKTUYCCKUM

64

64

HpOMG)KyTO'lHaﬂ aTrecranmus

3auet/aud.3auer/IK3aMeH

3a4€CT

Hroro

72

72

TemMaTuyeckuil VIAH U3yYeHUS TN CUUIIINHbI

(o dopmam oOyueHus)

3.2.1. Ounas ¢opma oOydeHHUs — HE IPETyCMOTPEHA
3.2.2. OuHo-32049Has popMa 00yUeHUS — HE TIPETyCMOTPEHA

3.2.2. 3aouHas ¢popma oOyueHUst

n/n

TpyroeMkocTh, 4ac

Pasnesibl/TemMbl
JUCHHUILTMHBI

Bcero

AynuTopHasi padora

Jleknuu

CemuHapckue/
NpaKTHYECKHe
3aAHATUA
JlaGopaTopHble
3AHATUA

NOATrO0TOBKA
CamocrosiTeJbHAs

IIpakTHyeckasn

paGora

Cemectp 5

Tema 1. Quzuueckue ocroswl u
Keanuguxayus npoyeccos C8apKu.

0,25

Tema 2. Quzuxko-xumuueckue
npoyeccyl 8 0y2080M paspsioe

0,25

Tewma 3. He 0yeosbie mepmuueckue
UCTNOYHUKU IHEP2UU.

0,25

Tema 4. Tepmonpeccosvle u npeccogo-
MexanuyecKue UCMOYHUKU SHEP2UU

0,25

Tema 5. TepMoguHaAMUYECKHE OCHOBBI
METaJUTyPrUUeCKUX MPOIIECCOB.

0,25

Tema 6. Kunemuueckue ocrHogwl
MEMANTYP2UYECKUX NPOYECCO8.

0,25




7 Tema 7. Meramtypruueckue 0,25 4
MPOIECCHI TPH CBAPKE TUTABJICHUEM

8 Tema 8. Ocobennocmu ceapourol 0,25 4
Memannypauu

9 Tema 9. OcHoeHnble nOHAMUA U 3aKOHbI 0,25 4
8 pacuemax meniosvix npoyeccos npu
ceapke.

10 | Tema 10. Pacnpocmpanerue 0,25 0,5 4
Meniombsl 8 NPOCMeNUUX CIY4asx,

11 | Tema 11. Haepes u niaénenue 0,25 0,5 4
Memania npu ceapke.

12 | Tema 12. Ocobernocmu npomexanus 0,25 0,5 4

menjoeblx npoyeccos npu HEKoOmopbsblx
cnocobax C6ApKU.

13 | Tema 13. Obpazosanue ceapmvix 0,25 0,5 4
coeOunenull u popmuposanue
NepPeUYHOL CIMPYKMYPbL MEmaid wea
U OKOJOUWLOBHOU 30Hbl

14 | Tema 14. @azosbie u cmpykmypHule 0,25 4
npespaujenus 8 ceapuaemMvlx
MEManiax 8 meepoom COCMOsHUU

15 | Tema 15. Tepmoodepopmayuonnvie 0,25 4
npoyeccol npu céapke. 3asucumocmu
CBOUCME MEMAIO8 U CNIABO8 OM

memnepamypbi.

16 | Tema 16. Obpaszosanue mpewun 6 0,25 4
CBAPHBIX COCOUHEHUSIX.

Hroro 72 4 4 64

Conep:xxanue TUCUMIIIMHBI

Tema 1. Qusuueckue ocHosbl u K8anupurayus npoyeccos capKu.

TepmoanHaMHuUeCcKHEe OCHOBBI IOJIYYEHHMS! CBApHBIX, MNAsSHBIX M KIIEEBBIX COCAMHEHUM.
OneMEHTapHBIE CBSA3M B TBEPABIX TEJIaX U MOHOJMTHBIX coenuHeHusX. Ilonarue o ceapuBaemoctu
MarepuanoB. lcronb3oBaHWe DJHEPruM I COCAMHEHUS M Pa3beIUHEHUS MaTepHalIOB.
[TpeoOpa3oBanue u OamaHC SHEPruM HpU cBapke. TepMoAMHAMHUYECKOE OIpeJesieHHe CBapKU.
Knaccugukanus mpoueccoB CBapku 0 HCTOYHMKAM JHEPrUH. TepMHUYECKHE, TEpMOIIPECCOBbBIE
IIPECCOBO-MEXaHNUECKNE UICTOYHUKH. BHEITHUE U BHYTPEHHUE HCTOYHUKH. OLIEHKAa YHEPreTHYECKON
3¢ (HEeKTUBHOCTH U TpeOOBAHMS K UCTOYHUKAM 3HEPTUU JJIsl CBapKH. Y IeJIbHas MOrOHHAs SHEPrus,
pacxojyemasi Ipu cBapKe Kak KpuTepuid 3pPpeKTUBHOCTH UCTOYHUKOB.

Tema 2. Qusuxo-xumuueckue npoyeccoi 8 0yeo6om pazpsade OCOOEHHOCTH AIECKTPUIECKOTO
paspsaa B raszax. IIpoBoIMMOCTh METayuIOB U Ta30B. DJIEMEHTApHbIE IPOLECCH B IUIa3ME JYIH.
ITorenmnman nOHU3AINN.

N3ydyenne mnnazMbl. [loHsATHE O TEepMOAMHAMMKE IUIa3Mbl. OJEKTPOHHAsT M HMOHHAas
teMriepatypsl. TepMuueckoe paBHOBecHe. KBa3MHENTPAIBHOCTD.

VYpaBuenue Cara. D¢ (hexkTuBHBINA NOTEHIIMAT HOHU3aUH. banaHnc sHeprum u TeMneparypsl B
cronioe ayru. [IpudnekTpoaHbie 006J1acTH CBAPOYHBIX JIYT.

OmuccuoHHble pornecchl. Karoanas 30oHa. AHoaHas 30Ha. O0muil 6anaHc SHEPrUu B JIyTe.
MaruuroruapoarHaMuka 1yru. MarautHoe mnose crosnfa Ayrd U KOHTypa Jyrd. MarHuTHOe TyThe.
Buemnee mMaruutHoe nosie u ayra. IlepeHoc meramia B ayre. Buael mepenoca. Cuibl B nyTe.
HmnynbcHoe ynpaieHue nepenocoM. Buasl capounsix nyr. Kimaccudukanus u npumenenue. Jlyra
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MOCTOSTHHOTO ¥ IEPEMEHHOT0 TOKOB. J{yTH € MIIaBAIUMCS U HETIIaBAIUMCS 3JIeKTpoiaMu. Jlyru o
¢urocom, B ra3ax u B BakyyMme. [Ima3sMeHHO-1yroBbIe MPOLECCHI.

Tewma 3. He 0yeosbie mepmuueckue UCMOYHUKY IHEPSULL.

DNEeKTPOHHO-IyYeBble UCTOYHUKU. Puiznueckue OCHOBBI. bamaHC sHEprum mnpu CBapke.
DOTOHHOTYYEBbIE HCTOUHUKU. DU3NYECKHE OCHOBBI.

DNEeKTPOLIAKOBbIE, Ia30IlJIaMEHHBIE, IIEUHbIE U IPOYKME TEpMUUYECKUE UCTOUHUKU. KpaTkue
XapaKTePUCTUKU (PU3UKU UCTOYHUKOB. OCOOEHHOCTH TEPMUUYECKUX MCTOYHUKOB JIJISl pa3esieHuUs
MaTepUasoB.

Tewma 4. Tepmonpeccoguvie u npeccoso-mexanuyeckue ucmounuxu snepeuu Knaccuduxamus u
AJIEMEHTHl TEOPUU TEPMOIIPECCOBBIX HCTOYHUKOB. OJEKTPUYECKUN KOHTAKT, 3JIEKTpUYECKas
WHAYKIUS U JPYyTHe UCTOYHUKH.

Knaccudukanuss 1 31eMEHTBl TEOPUH HPECCOBO-MEXAaHWYECKHX HCTOYHUKOB. [IpeccoBo-
MEXaHUYECKUH KOHTAKT (XOJOAHAsi CBapka), TPYLIUICS KOHTAKT, BUOPUPYIOLIUI U yJIapHbIE
KOHTAKTBhI.

Tema 5. Tepmoounamuyeckue 0CHOBbI MEMANLTYPSUYECKUX NPOUECCOB.

CaapouHble nponeccsl 1 0030p MaTepUasoB, oJBeprarouuxcs ceapke. Mx noseaenue npu
TEPMHUECKOM CBAPOUYHOM BO3/IeHcTBUU. OCHOBHBIC MOHATHUSA U onpeenenus. [Ipunoxenue nepBoro
Hayaja TePMOJUHAMUKHA. DHTAJBIHS KaK TemreparypHas QyHKuus. M3MeHeHHe SHTaJbIIUU TPU
($a30BbIX W XMUMHUYECKHUX NpeBpamieHusx. CTaHAapTHBIE YCIOBUA. TEpMOXUMUYECKUE PACUETHI.
[TpunoxeHne BTOPOro 3aKOHA TEPMOJMHAMHUKH. 3aBHCUMOCTD SHTPOIHUHU OT (Pa30BOTO COCTOSHUS U
KOHIIeHTpanuu BemiecTBa. CTaHIapTHBIE YCIOBHs. TepMOIMHAMHYECKUN MOTEHIMAN IJi SHEPTUU
['u66ca. YcnoBust paBHoBecus. [Ipunnun Jle-lllarense. PaBHOBecHE B reTEepOrCHHBIX CHCTEMax.
[TpaBuiio ¢a3 I'm66ca-KonosanoBa. KoncranTtel paBHOBeCHs Ui T€TEPOTeHHBIX peakiuii. OneHka
YCTOMYMBOCTH OKCHIOB, CyTb(UAOB U APYTUX COSANHEHHUNA B 3aBUCHMOCTH OT BHEIIHHUX YCIIOBHU:
TEMIEPaTyphl, JaBJICHHSI, KOHLIIEHTPALIUH.

Tema 6. Kunemuueckue ocnogvl Memannypeuueckux npoyeccos.

DNeMEeHThl y4YeHUsl O KHHETUKE XUMUYECKUX H AU(PPY3HOHHBIX MPOLECCOB. DHEPrus
aKTHBALIUU U 3aBUCUMOCTH CKOPOCTH MpOIlecca OT TEMIEPATYPHI.

IlenHple peaknum M UX HCIOJIB30BAaHHME B cBapke. I'ereporeHHsle peakuuu. BimsHue
muddy3un. Kunernueckuii u auddy3suoHHbIi pexumsl. ['etepo- nuddysus.

Tema 7. Memannypeuueckue npoyeccoi npu ceapke niagieHuem.

OxucneHre METauIOB B 3aBUCUMOCTH OT TeMIEepaTyphl, KOHLEHTPAalMU KHCIOpoaa U
KOHLEHTpauuu okcuaa. [Ipomeccsl packUCIeHUs OCaXIEHUEM.

KoHcTanTsl packucieHus. AKTUBHOCTb PAacKHUCIUTENEH B 3aBUCHUMOCTH OT TeMIIEpaTyphl.
KomOunupoBaHHble packucnuTenu. BzanumoseiicTBue MeTamia mpu cBapke ¢ ra3oBoil arMoc(epoi.
OneHka OKHMCIUTENbHOM CHocoOHOCTH Tra3oBoi cpeabl. Ilporeccsl kapOugoo0pa3oBaHud M HMX
BIMSIHHE Ha CBAapOYHbIE MPOLECCHl. 3allUuTHbIE aTMocdepbl U3 akTuBHbIX razos: CO2, H2O.
Meramnyprudeckue ocooeHHocTH. ["a3ommamenHas 00paboTka MeTaioB. ¢a3 mpy CBapKe METAJIJIOB.
OU3NKO-XMMHUYECKHE CBOMCTBA IIJTAKOBBIX (ha3 U Kiaccu(uKkanus IulakoB. BzanmopaelicTeue nuiaka
C METaJUIOM.

TepMonnHaMuyeckas U dJIEKTPOXMMHUYECKAsl OLIEHKA B3aUMOJIECHCTBUS METaIa CO IUIAKOM.
Packucnenue u erupoBaHue rnpu 00padboTKe IIJIAKOM CBapOYHOM BaHHBI. PadmHUpOBaHNE KHUIKOTO
MeTala.

Tema 8. Ocobennocmu ceapounoti memannypeuu MeTamurypruiueckiue 0COOCHHOCTH CBapKH
METAJIJIOB 3aKpPBITOM yroil: aBTOMaTH4yecKas CBapKa IOJ CJIOEM IUIaBICHOIO M KEPAMHUYECKOTO
¢uroca, 3IEKTPOLUIAKOBas CBapKa M 3JIEKTPOLUIAKOBBIM MeperyiaB MeTamia. Metamtypruyeckue
0COOEHHOCTH CBAPKU METAJJIOB OTKPBITOM Jyroi. DIEeKTPOAbI C MOKPHITUAMH, TOPOIIKOBAs U Toast
MUKpOJIETHpOBaHHasi MpoBoJioKa. CHCTEMBbl MOKPHITHH 3JEKTPOJOB M Ha3HAYEHHUE OTAENbHBIX
KOMITOHEHTOB (311eMeHToB). KoaduunenTs! nepexona (ak THBHOCTH 3JIEMEHTOB). BpeiHble npumecu
B MeTaJlJIaX IIPHU CBAPKE U YMEHBIIEHUE UX BIUSHUS ITyTEM

00paboTKHM IUTaKaMU MeTaJljla CBApOYHOW BaHHBI U Kallelb 3JIEKTPOAHOro MeTaiuia. ['a3sl B
METaJUIaxX U UX BIUSHUE HA MPOLECCHl CBAPKH U CBOMCTBA CBApPHBIX COeAMHEHUN. B3anmoaencreue
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C METaJUIOM I'a30B U3 aTMoc(epbl AyTH (BOAOPOA, a30T). Pacnipenenenue Bogopoia U €ro cerperanus
B 30HE TEPMHMUECKOTO BIHMAHHA. Poib BOIOpOAAa B BO3HMKHOBEHUHU IOP U TPEUIMH B CBApHOM
COCIMHEHUH.

Tema 9. Ocnosnvle nonsamus u 3aKoHbl 6 pacuemax menioevlix NPoYeccos npu Ceapke.

OcHoBHblE TOHATHA W ompenenacHus. (CxeMaTus3alMs HAarpeBaeMbIX Tel. 3aKOH
temionpoBogHoctd  Pypbe. [loBEepXHOCTHAs TEMIOOTAA4Ya: KOHBEKTMBHBIA W JIYYHCTBIN
teruiooomMeH.  Kpaesble  ycnoBus.  [uddepeHunansHoe  ypaBHEHHE — TEIUIONPOBOJHOCTH.
CxeMaTu3upoBaHHbIE MCTOYHUKH TEIUIOThl: MIHOBEHHBIC TOYEYHBIM, JIMHEWHBIN, IUIOCKUM,
o0beMHbIN. [TpuHnun Hanoxenus. HenpepbIBHO AelcTBYOIME UCTOUHUKU TEIIOThl. CBapoyHble
VCTOYHUKU TEIUIOTHI. DJIEKTpUUYECKas Ayra, ra30BO€ IIamsl, JIa3MEHHAas CTPYS U UX CXEMaTU3alHusl.
OJEeKTPOLUIAKOBbIA HCTOYHUK TEIUIOTHI, JEKTPOHHBIN JIy4, POTOHHBIN JIy4, IUIa3MEHHAast 1yra U ux
cxemaruzauusa Tema 10. Pacnpocmpanenue meniomer 6 npocmeuiwux caydasx, Pacnpoctpanenue
TEIUIOTHI OT IEHCTBUSA MIHOBEHHBIX COCPEIOTOYEHHBIX HCTOYHHUKOB, OT HEIIPEPBIBHO ACUCTBYIOIIUX
HENOJIBUKHBIX MCTOYHUKOB TEIUIOTHI, IpU BBIpAaBHUBAHWU TeMmueparyp. JIBumxymumecs
COCPENOTOYEHHBIE MCTOYHHMKHM TEIUIOTHI ITIOCTOSHHOM MOIIHOCTH: TOYEUYHBIM Ha IOBEPXHOCTH
0JTyOECKOHEYHOTO TeJla, IMHEHHbIH B 0ECKOHEUHO! MJIaCTHHE, TUNIOCKHN B OECKOHEYHOM CTEpIKHE.
Ileproapl TENIOHACBHILIEHUS M BBIPABHUBAHUSA TEMIIEPATyp INPU HArpeBe Tel JBUKYIIUMUCS
UCTOYHUKAMU TEIJIOTHl. DBBICTpOABMKYIIMECS HWCTOYHUKHU TEIUIOTHI (TOYEYHBIH, JIMHEWUHBIH).
BnusiHue OrpaHMYEHHOCTH Pa3MEpPOB Tejla Ha MPOLIECCHl PAaCIPOCTPAHEHUs TEIUIOTHL. JIBH>KEeHHE
UCTOYHUKA TEIJIOThl BONM3M Kpas Tena. JBMOKyIIMICS TOYEUHBI HMCTOYHMK HAa IOBEPXHOCTH
IUIOCKOTO CJI0s1. BBICTpOABMIKYILIMICA TOYEUHBIN HCTOYHUK Ha TIOBEPXHOCTHU IUIOCKOTO ci1os. Harpes
oT kpas. HarpeB ten Bpamenus. HarpeB y3kux IUIacTHH. Y4eT pacHpeAcsICeHHOCTH HCTOYHHKA
TEIUIOTHI B pacueTax. MIrHOBEHHBIM HOPMAJIbHO KPYTOBOM HCTOYHUK TEIJIOTHl B TOHKOM IJIACTUHE U
Ha MIOBEPXHOCTH MOJIyOECKOHEUHOT0 Tena. JBIKYIIHICS HOPMAJIbHO KPYTOBOM HCTOUHUK TEILIOTHI.

Tema 11. Haepes u nnasnenue memanna npu ceapre.

[IporutaBinenrne ocHOBHOTO Metasuia. TeroBas 23pGeKTHBHOCTH MpoLiecca CBapKu. BimsHue
pe’KuMa CBapKU M Temao(U3nYecKUX CBOMCTB MeTaia Ha nojie Temneparyp. Lllupuna 30HbI Harpesa
BBILIE 33JaHHOM Temneparypsl. TepMHUYECKUI MUKI IIPU OJHONPOXOTIHON CBAapKE M €ro OCHOBHBIE
XapaKTepUCTUKU. MakcuManbpHble TeMmneparypbl. MrHOBEHHas CKOPOCTb OXJAXIEHUS IIpU
ompeneneHHo Temmneparype. JauTenpbHOCTh NpeObIBaHUS METajljla BBHINIE  ONPEACICHHOU
TeMIneparypbl. TepMUUECKUN LUK U €r0 peryJIupoBaHHE MPU MHOTOCIONHOW cBapke. Harpes un
IUIaBJICHUE MeTajlla JJIEKTPOJA: IPU PYYHOW JyroBOM CBapKe IITYYHBIMH JJIEKTPOJAMH, IPHU
AIIEKTPOIIJIAKOBOM CBAapKe, MPH MEXaHU3UPOBAHHBIX CLIOCO0AX AYrOBOM CBApKH.

Tema 12. Ocobennocmu npomexanusi menjiogulx Npoyecco8 Npu HeKOMOPbIX CHOCOOAX
ceapxu.

TenoBele mpoleccsl MpH 3IEKTPOILLIAKOBOM CBapke, IPHU pa3HbIX CIoco0ax KOHTaKTHOM
AIIEKTPUUYECKON CBApPKHU (CTHIKOBOM, TOYEUHOM, LIIOBHOM), IPU CBapKe TPEHUEM, YIbTPa3BYKOBOH,
B3PBIBOM, JIEKTPOHHO-IY4YEBOH, JIA3EPHOM.

Tema 13. Obpa3zosanue ceapuvix coedunenuu u Gopmuposanue nepeudHol CMpyKmypol
Memanna wea u okonouosHou 3onbl Kiaccudukanus cnocoOOB CBapKH IO  COCTOSHUIO
COEIMHAEMBIX MOBEPXHOCTEH. YCIOBUS 00pa3oBaHUs CBs3eil MpH CBapKe B TBEPJOM COCTOSIHUU.
Ponp mumactuyeckoit nedopmanuu U Temmeparypbl B oOpa3zoBaHuuM cBsizeill. [uddysznonusie
IIPOLIECCHI IIPU CBApKE B TBEPAOM COCTOSHMM OJHOPOAHBIX M PAa3HOPOAHBIX METAJIOB. Y CIOBUSA
o0Opa3oBaHus CBsi3ed NpU KOHTaKTe >XUIKONM M TBepaod ¢a3. Ilonstue o cmadynBaemMocTu u
pactekaemocTH. Poib ¢urocoB B 06pa3zoBannu coequHeHn . Ou3nyeckue npoLecchl B 30He KOHTAKTa
TBepAONM U kUKol ¢a3: auddysus, oOpazoBaHHE KHUAKUX PAaCTBOPOB, KpUCTALIM3ALMA Ha
NOJKJIa/IKe, 00pa30BaHUE IBTEKTHUECKUX CIIJIABOB, TBEP/IBIX PACTBOPOB U XMMUUYECKHX COETMHEHUH.
O06pa3oBaHre CBApHOTO COEAMHEHUS IIPU CBapKe IJIaBJIeHHeM. PacmiaBieHne OCHOBHOTO MeTalia U
ko3 duumeHt ¢opmbl mBa. PakTophl, BIAUSIONME HAa KOH(UIYpalHi0 MOBEPXHOCTH CBapOYHOU
BaHHBI: TUIl ICTOYHUKA HArpeBa, peXUM CBapKH, (popmMa CBApHOTO COEAMHEHHUS, XapaKTep pa3/IeinKu
KPOMOK, Tertopu3nueckre cBoucTBa MeTayuia u Ap. OCOOEHHOCTH KPUCTAIIIM3AIMY CBAPHBIX IIIBOB.
OO0mye MOJOXKEHUSI TEOpUU KPHUCTAJUIM3AlMU. YCIOBHS PaBHOBECHS, 3apOKJIE€HUE LIEHTPOB
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KPUCTAJJIM3al[M TOMOT€HHOE U rereporeHHoe. OcoOeHHOCTH 3aTBEplIEHUSI MeTajula CBapOYHOMN
BaHHBI U (popMupoBaHHE cBapHOTO MIBa. DAKTOPHI, BIUSIONINE HA IEPBUYHYIO CTPYKTYpPY CBApPHOTO
mBa. BiusHue cnocoOoB CBapku M IMapaMeTpOB pexUMa Ha XapakTep KpPUCTALIM3ALUU U
HanpasJjieHUuE oceil KpucTamuToB. CKOPOCTh KPUCTAIIN3ALMY B PA3JIMYHBIX 30HaX CBApPHOTO LIBA.
Buibl nepBUYHON CTPYKTYpBI METalIa CBAPHOTO I1IBa.

XuMuyeckass HEOAHOPOJHOCTh cCBapHOro mBa. IloHsATHE O KOHLIEHTPALIMOHHOM U
TEPMHUECKOM TepeoXJakIeHUU. BiusHue pexuma CBapKkd Ha CTENEHb XUMHUYECKOM
HEOJIHOPOJHOCTH U paclpeiesieHue npumeceil. JInkBamus cruiaBoB B MPOLIECCE KPUCTALIM3ALNU.
XuMuyeckass HEOJAHOPOJHOCTh B 30He cruiaBieHus. Juddysus npumeceir B TBepaoi dase.
Koadduuument cerperauu. Biusiaue HEOAHOPOIHOCTH CBAPHOTO COSAMHEHUS Ha €r0 CBOMCTBA.

Mepbl yMEHBILIECHUSI XUMUYECKOW HEOJHOPOAHOCTH METAJUIOB IMpH cBapke. Pduznueckas
HEOJHOPOAHOCTh  KPUCTAUIMYECKOM  CTPYKTyphl ~ CBapHOro  coeauHeHus.  JledexTsl
KPUCTAJJIMYECKOTO CTpoeHUsl. BakaHcuu, BHeApEHHBIE aTOMbl U aTOMbI 3amenieHus. [lonstue o
JUCIIOKALUAX, BUJIbI TUCIIOKALINN.

Oduznyeckass HEOJHOPOIHOCTh XapaKTEPHBIX YYaCTKOB CBapHOro coepuHeHus. CrocoObl
yYMEHbIICHUS (PU3NIECKON HEOTHOPOTHOCTH.

Tema 14. @aszosvie u cmpykmypHvie npespawjeHus 8 ceapusaemMvlx Memaiiax 8 meepoom
cocmosinuy CTPYKTypHBbIE NpPEBPALICHUS NPU HATPEBE U OXJIAKIACHUM B CTAIAX. XapaKTEpHbIE
CTPYKTYpHBIE 30HBI, 00JIACTH U YYaCTKU METalljla B CBAPHBIX COSAMHEHUIX. BiusHIe TepMUUECKOTO
[IUKJIa Ha CTENeHb ayCTeHHM3aluu craneld mpu cBapke. Ilpomeccel pacTBopeHHsI KapOWIOB TpU
TEPMHUYECKOM LIMKIJIe cBapku. ['omoreHu3amnus aycteHuTa npu cBapke. Poct 3epHa. ObpazoBanue
BTOPUYHON CTPYKTYPBI METAJLJIA IIBA ¥ 30HBI TEPMUYECKOTO BIUSHUS.

Bropuunbie rpaHMIIbI 3epeH B TBEPIABIX pacTBOpax M 4YHUCThIX MeTamiax. OOpasoBaHue
NOJIMTOHAIBHBIX TpaHMll. XapakTep MpPEBpallleHHus ayCTEeHUTa B 3aBUCHMOCTH OT CKOPOCTH
oxJaxJeHus: mpu cBapke. [IpeBpaieHuss B cTaisix B 30HE OTHycKa. PekpucTranin3alyioHHbBIE
npouecchl. CTapeHne MeTajljIoB.

[TonsitTue o nehopMalliOHHOM U TEPMUYECKOM CTapeHUU. MapTEHCUTHOCTApEIOIIne CTaH.
BnusiHue nerupyromux 3J1€MEeHTOB Ha YIPOYHEHHE MapTeHCUTa pu crapeHuu. CTapeHue CIjlaBoB
Ha aTrOMUHUEBOM ocHOBe. CTPYKTypa M CBOMCTBA IIIBa M OKOJOIIOBHOW 30HBI PA3IHUYHBIX TPYII
METAJIJIOB U CIJIaBOB. MUKpOCTPYKTypa IIBa M 30H TEPMHUUYECKOTO BIUSHUS MPU Pa3IUUYHbIX
crocobax cBapku. CBapHbIE COEIWHEHUS HHU3KOYTJIEPOJIUCTONW CTalli, 3aKAIMBAIOIIUXCS CTaleH,
BBICOKOJIETUPOBAHHBIX CTajell aycTeHUTHOoro u (¢eppuTHoro kinaccoB. CTpoeHHE CBAapHBIX
COEIMHEHUH IBETHBIX METAJUIOB U CIIJIABOB.

Tema 15. Tepmooeghopmayuonnsie npoyeccovl npu ceapke. 3a8ucumocmu C80UCME MEMALIO8
U CnIaso8 om memnepamypoi.

TunuyHble TUIATOMETPUUYECKHE KPUBBIE METAJUIOB MpU cBapke. Bunmbl gedopmanuii mpu
CBapke: CcBOOOJHBIE (TeMmIepaTypHble), COOCTBEHHbIE (BHYTpeHHHE) H (HOPMOU3MEHEHUS
(HaOnromaemMble); CBSI3b MEXKIY YyKasaHHble Bujamu aedopmaumii. Jlepopmamuum ynpyrue u
MTACTUYECKUE.

[IpononpHble, mnonepeyHble M CABUTOBble JAedopmanuu npu cBapke. I[lonstue o
TepMoieOpMAITMOHHOM LIHUKIIE cBapkH. [macTudeckue qedopmMaiiuu U XxapakTep uX pacipeeIeHus
B cBapHbIX coenuHeHusix. Konuentpamms aedopmanmii. Kuneruka agepopmanuii B
BBICOKOTEMIIEPATypHOI 30HE CBApHBIX COEAMHEHM, BBI3BIBAEMBIX HW3THOOM CBapUBAEMBIX
anemMeHToB. Ponb 3akperuiennii B ¢opmupoBanuu aedopmanuii. THMHYHBIE MONS OCTATOYHBIX
HANPSDKEHUH B CBApHBIX COSIMHEHUAX. BIUsSHUE peXUMOB CBapKH, OJIOTPEBA U MHTEHCU(DUKAIINH
OXJIKJEHHS Ha TepMoJe(OpMaAIIMOHHbIE MPOLIECCHI IPU CBapKe.

Tema 16. Obpaszosanue mpewjur 6 C6APHLIX COCOUHEHUSIX.

MexaHn4eckne CBOWCTBA METAVIOB W CIUIABOB B YCJIOBHUAX BO3JEUCTBUS CBAPOYHOTO
TEPMHUYECKOTO MHKIA. XapaKTep M3MEHEHUS MPOYHOCTH U TUIACTUYHOCTHU MOJTMKPUCTATITNISCKUX
TeJ B 00JIaCTH BBICOKUX TeMIepatyp. BHyTpu- u MexxkpucTtaiuTHas gepopmarius. TemmnepaTypHbie
WHTEPBAJIBI
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XpYIOKOCTH B O0JacTH OKOJIOCOJIMAYCHBIX TemmepaTyp. KpucramimszanuoHHele Hu
MOJMTOHU3ALMOHHBIE TOPSYME TPEIIMHBI, THIOTEe3bl MPUPOABI UX 00pa3zoBaHHs, (AKTOPEI,
BIUSIONIME Ha oOpa3oBaHUE TOPSUMX TpeuuH npu cBapke. CrocoObl OIEHKU COMPOTHBISIEMOCTH
CIVIAaBOB 00PA30BaHMIO TOPSYMX TPEIIUH P CBapKe: 0€300pa3lioBble METO/IbI, TEXHOJIOTUYECKHUE U
nabopaTopHble MPOObI, KOJIUYECTBEHHbIE METOAUK. MeToibl 00pbOBI C TOPAYUMHU TPELIMHAMU MTPU
cBapke. XOJOJHBIE TPEIIMHBI MpH cBapke. CKIOHHOCTH CIUIABOB, MPETEPIEBAIOT MOJIUMOPQHBIC
MpeBpalleHus] Mpu cBapke, K OOpa30BaHMIO TPEIIMH MPU ATUTEIILHOM HarpyxeHuu. DakTopsl,
OIpeAEIAIONINE BOSHUKHOBEHUE XOJIOJHBIX TPELIMH B CBAPHBIX COEIUHEHUSX.

Mexanusm paspyiieHus. BriusHue pe:xxuMoOB CBapKU, COCTaBa CILIAaBOB HA BO3HHWKHOBEHHE
X0JOAHBIX TpemH. Croco0bl OIEHKH CONPOTHUBISIEMOCTH CBAPHBIX .COCIMHEHHN OOpa30oBaHUIO
XOJIOJIHBIX TpeIIMH: 0e300pa3loBble METOMAbI, TEXHOJOTMYecKHe U JabopaTopHble MPOOHL,
KOJIMYECTBEHHBbIE METOJUKU. Mepbl OOpbOBI C TMOSABIEHUEM XOJIOJAHBIX TPELIMH B CBAapHBIX
COCTUHEHUSX.

Tema 17. Henenue oxpynuusanus u xpynkoe paspyuienue mMemaiia capHbix cOeOUHeHU].

JlepopmalimoHHoe W TepMHYECKOe cTapeHue npu cBapke. OXpymuuMBaHHE B CBS3U C
(da30BbIMU IIpEBpALLIEHUSIMU. METO/1bI OLIEHKU CTENeHHU oXpynunBaHus. CriocoObl Ipe10TBPALLCHUS
OXpYITYMBAHUS METaJlIa CBapHBIX coeAnHeHui. [IpenoTBpalienus TpemuH.

TemaTuka ceMMHAPCKUX/MIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI
3.4.1. CemuHapcKue/paKTUICCKUEC 3aHATHUS

IIpakTnueckas padora 1. Onpeznenenue 3pPpeKTUBHON MOIIHOCTH CBAPOYHBIX UCTOUHUKOB
TETUIOTHI KOJIOMETPUIECKAM METOIOM.

OcHailexue:

- Yuactok cBapku 1utaBneaneM. OCHOBHOe 00opyaoBanue: cBapounslii naseprop I1S15 CL,
aBTomar Ui ayroBoit cBapku AJID-1202, capounsiii Tpanchopmarop T/I-200, cBapouHsblii
Bempsmutens BJY-1202, momyaBTomar cBapounsiii MII3-4A ¢ ucrounmkom BJIY- 3020,
cBapounblii aBtomar AJII-502, mpeobOpazosarens cBapounslii I1C-200, yHuBepcaibHBIH
anektpocrarndeckuid purstTp DDPBA 1-06

IIpakTnueckas padora 2. Harpes u paciuiaBieHue 3JIeKTPOJOB. — 2 yac.

OcHamienue:

- YuacTok cBapku IuiaBieHneM. OCHOBHOe 0O0opyaoBaHue: cBapouHslii nuBeptop I1S15 CL,
aBTomar Juisi ayroBod cBapku AJ[D-1202, capounsiii Tpanchopmarop T/I-200, cBapouHblii
Beinpsmutens BJIY-1202, nomyaBtomar cBapounslii MII3-4A ¢ ucrounukom BJIY- 3020,
cBapouHblii aBromar AJI['-502, mnpeoGpasoBarens cBapounbiii [1C-200, yHuUBepcaabHBIN
anekTpoctarndeckuid pmistp DPBA 1-06

IIpakTuuyeckas padora. [IpornasieHre OCHOBHOTO MeTaljia MPU HAIIaBKE BAIUKOB. — 2
qac.

OcHauienue:

- YuacTok cBapku 1uiaBieHrueM. OcHOBHOe 00opyaoBaHue: cBapouHslid nuBeptop I1S15 CL,
aBTomar Juisi ayroBoit cBapku AJID-1202, capounsiii Tpanchopmarop T/I-200, cBapouHsblii
Beinpsmutens BJY-1202, nmomyaBtomar cBapounsiii MII3-4A ¢ uctounukom BJ[Y- 3020,
cBapouHblii aBromar AJI['-502, mnpeoGpasoBarens cBapounbii [1C-200, yHUBepcaabHBIN
anekTpoctarndeckui puistp IDPBA 1-06

IIpakTuyeckass padora 4. lccnenoBaHue HMOHU3UPYIOIIETO JEHCTBHS KOMIIOHEHTOB
AIIEKTPOAHBIX TOKPBITUIL. — 3 yac.

OcHnaiueHue:

- YuacTok cBapku 1utaBieHrneM. OcHOBHOe 0O0opyaoBaHue: cBapouHslii nuuBeptop I1S15 CL,
aBromar Juisi ayroBodt cBapku AJID-1202, capounsiii Tpanchopmarop T/I-200, cBapouHblii
Beinpsamutens BJY-1202, nmomyaBtomar cBapounslii MII3-4A ¢ uctounukom BJ[Y- 3020,
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cBapounblii aBromMar AJI[-502, mnpeobOpazoBatens cBapounslii [1C-200, yHUBepcaabHBIHA
anekTpoctarnyeckuid puibtp DDPBA 1-06

TemaTnka KypcoBBIX IPOEKTOB (KypCOBbIX padoT)

KypcoBoii npoekT — He TPeayCMOTPEH.
Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne

HopmaTuBHubie 1okymeHTbI 1 'OCTbI

I'OCT 14771-76 lyroBasi cBapka B 3allITATHOM Ta3e. COCAMHCHUS CBapHBIC

I'OCT 8713-79 Csapka mox (IOCOM. COCOUHEHHS CBapHbIE OCHOBHBIC THIIBI,
KOHCTPYKTHUBHBIE DJIEMEHTHI U Pa3Mephl

I'OCT 5264-80 Pyunas ngyroBas cBapka. COEIMHEHUS CBapHbIE OCHOBHBIC THIIBI,
KOHCTPYKTHUBHBIE DJIEMEHTHI U Pa3Mephl

I'OCT 3242-79 CoenuHeHust CBapHBIE METOJIBI KOHTPOJIS KauyecTBa

I'OCT 2601-84 Capka metaiioB. TepMHUHBI 1 OTIpEICICHNSI OCHOBHBIX MOHSATHI

I'OCT 11969-79 Capka naBnenueM. OCHOBHBIE MOJOKEHUS M X 0003HAUYCHUS

I'OCT 19521-74 TOCT 28915-91 Cpapka nazepHast umitysibcHas. COeMHEHHs] CBapHBIE
ToyeuHble. (OCHOBHBIE THIBI, KOHCTPYKTHBHBIE 3JE€MEHThl U pa3MmepblCBapka MeTaslloB.
Krnaccudukanus

I'OCT 34061-2017 CBapka u poacTBeHHbIE Mporiecchl. OnpenereHne coep:kanus BOA0poaa
B HAIIABJICHHOM MeTaJlle ¥ METaJlIe IIBa JyTOBOM CBapKH

I'OCT P UCO 857-1-2009 Crapka u poactBeHHbIe Tporiecchl. CinoBaps. Yacts 1. [Ipomeccsr
CBapKH METAJUIOB. TEPMUHBI U ONIPEICTICHHS

I'OCT P MCO 4063-2010 CBapka u poJCTBEHHble mporecchl. [lepeueHb U yCIOBHBIE
0003Ha4YeHUsI TPOLIECCOB

I'OCT 3.1705-81 Eaunas cuctema TEXHOJOTHYECKOM nokymeHTauuu. IlpaBuna 3amucu
omnepanuii u nepexo1oB. Capka.

I'OCT 2601-84 Capka metanoB. TepMHUHBI U ONpeIeIeHUs] OCHOBHBIX MOHATHH.

I'OCT 11969-79 Cpapka mnaBienneM. OCHOBHEBIC ITOJIOKCHHS U UX 0003HAYCHHUS.

I'OCT 19521-74 Csapka metaminos. Knaccuduxarmusi.

I'OCT 29273-92 CapuaemocTs. OnpezeneHue.

I'OCT 23870-79 CBapuBaemMocTh cTajeil. MeTo OIEHKH BIHSHHS CBAapKH IJIaBICHHEM Ha
OCHOBHOW M€Tall.

I'OCT 30430-96 CBapka jayroBas KOHCTPYKIIMOHHBIX YyryHOB. TpeOoBaHUS K
TEXHOJIOTHYECKOMY TPOILIECCY.

I'OCT 30482-97 Capka craneil sieKkTponuiakoBas. TpeOOBaHUS K TEXHOJOTHUYECKOMY
IIPOLIECCY.

I'OCT 29297-92 Capka, BBICOKOTEMIIEpaTypHasi H HU3KOTeMIIepaTypHas I1aiKa,
naiikocBapka MeTayuioB. [lepeueHs 1 ycioBHbIE 0003HaUEHUS MPOLIECCOB.

I'OCT 2.312-72 Enunast cucTteMa  KOHCTPYKTOPCKOW — JOKYMEHTAIlMH. Y CIIOBHBIE
n300pakeHust 1 0003HaYESHHUS IIBOB CBAPHBIX COEIMHEHUH.

I'OCT P MCO 17659-2009 Crapka. TepMHHBI MHOTOSI3BIYHBIC JJIsT CBAPHBIX COCTHHCHU.

I'OCT P MCO 857-1-2009 Caapka u poactBeHHble nporecchl. Crnoaps. Yacts 1. [Iponeccsr
CBapKH METAJUIOB. TEPMUHBI U OTIPEICIICHHS.

I'OCT 20549-75 [Iud¢y3nonHas cBapka B BaKkyyMe pabounx 3JI€MEHTOB pa3/ieIUTeIbHbIX U
($hopMOo0Opa3yONIUX MITAMITOB. THITOBOM TEXHOJIOTHYECKUH TTPOIIECC.

OCT 92-1152-75 Cpapka u naiika. [loaroroBka nmoBepXHOCTH J€TaJeH MO CBApKy U MalKy.
O6paboTka cOOPOYHBIX €AUHUI] TIOCIIC CBAPKH M ITAMKH
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https://www.gost-svarka.ru/gost_processi_svarki/gost_857-1-2009.html
https://www.gost-svarka.ru/gost_processi_svarki/gost_20549-75.html
https://www.awelding.ru/download/4540/
https://www.awelding.ru/download/4540/
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OCT 92-1611-74 KoHTpoJIb MPOCBEYMBAHUEM CBAPHBIX M MASHBIX COCAMHCHUI
OcHoBHas JuTEeparypa

1. Teopus cBapoYHBIX TIpolieccoB: YueOHuk s By30B / A.B.Konopanos, A.C.KypkuH,
92.JI. Maxkapos, B.M.Heposunsiii, b.®. Axymun; [lox pea. B.M.Heposuoro. — M.: U3zn-8o MI'TY
uM. H.D.baymana, 2007. — 752 c.: un. (47 mr)

JlonoTHMTE/IbHAA JINTEPaTypa

1. 2. lentox, P.I. Teopus cBapouHbIX nporieccoB. DU3NUECKUE U TEXHOJIOTHYECKUE CBONCTBA
AIIEKTPOCBAPOYHON JyTH [DIEKTPOHHEIN pecypc] : yued. mocobre — DIeKTpoH. naH. — ToMck :
TITY, 2013. — 118 ¢. — Pexum nocryna: https://e.lanbook.com/book/45134. — 3ari1. ¢ ’3xpaHa.

[TporpammHoe oOecrieueHre He MPETYCMOTPEHO.

JJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PECYPCHI
HpOBe,I[eHI/IC 3aHATUN U aTTeCTaHI/Iﬁ BO3MOKHO B JUCTAaHIITMOHHOM Q)opMaTe C IPUMCHCHHUEM

CUCTEMBbl JUCTaHIMOHHOro o0yueHus yHusepcutera (CIO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaeapoii a1eKTpOHHBIX 00pa3oBaTesbHbIX pecypcoB (DOP) o Bcem pazzaenam nporpamMmsl:

HaszBanue JOP CcebLika
Teopust cBapOYHBIX MPOIIECCOB https://online.mospolytech.ru/enrol/index.php?id=3794

JIn1eH3Mo0HHOe U CBOOOIHO pacnpocrpaHsieMo€ MporpaMmmMHOE o0ecmeueHue

JIMIieH3sHOHHOE M CBOOOJHO PAaCHpOCTpaHsIeMOE NpOrpaMMHOE oOecleueHue — He
IPEyCMOTPEHO.

CoBpeMenHble mnpodeccuoHaIbHbIe 0a3bl JAHHBIX W HMH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI

Kaxxnp1ii cTyeHT o0ecrieyeH WHANBH Y aTbHBIM HEOTPaHUYEHHBIM JIOCTYTIOM K
3NEKTPOHHBIM OHOIHoTeKaM yHuBepcuTeta (elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog)
K JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM (JIEKTPOHHBIM OMOIHOTEKaM):

1. https://lanbook.ru — 3BC «13narenscrea Jlaub.

2. https://urait.ru — O6pasosarensnas muardopma «KFOPAWTY.

3. https://biblioclub.ru — 3BC «YHUBepCUTETCKasi OMOIMOTEKa OHIIANH.

4. https://www.elibrary.ru — Hayunas snexrpornnas 6u6morexa e.LIBRARY.ru.

MarepuajbHO-TEXHHYECKOE O0ecreyeHue

YHuBepcuteT  pacrosiaraeT  MaTepUaJbHO-TEXHMYECKOM  0a30i, COOTBETCTBYIOIIEH
JIEMCTBYIOIIMM MPOTHBONOXAPHBIM MpPaBUIaM M HOpMaM M oOecneunBalolleld MpOBEACHUE BCEX
BUJIOB JIUCHUIUIMHAPHON MOJITOTOBKU MO JTUCHUILINHE « Teoprs CBapOUYHBIX MPOLIECCOBY.

Crnenuanu3upoBaHHble yueOHble ayautopun AB2502, AB2503, AB2505 u na6oparopus
kadenpst AB2101 «O60opynoBaHue U TEXHOJIOTHSI CBAPOYHOTO MPOU3BOICTBAY.

1. Pa3naTrounble MaTepHalsl 110 pasjenam Kypca;

2. [InakaTsl, ciiaiijipl, AEMOHCTPALIMOHHBIE MaTepUabl U ydeOHble (PUIBMBI [0 pa3jienam

Kypca.


https://www.awelding.ru/download/4637/
https://lanbook.ru/
https://urait.ru/
https://biblioclub.ru/
https://www.elibrary.ru/
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3. Bayn. 2101 JlabopaTopuu kadenpsl «O00pyn0BaHUE U TEXHOJIOTHS CBAPOYHOTO
MIPOM3BOJICTBAY 000PYOBAaHUE U ammmapaTypa Ha KOTOPOU MPOBOISATCS JIaDOpaTOpHBIE pabOThHI

- KOHTakTHasg mamnHa MT1614

- MallllHa JJIs OoBHOU cBapku MI112002

- mamnaa MC502

- MallliHA pa3pbIBHAs

- koHTakTHas Mamraa MTII-1409 - 4Perynsarops! nukia ceapku PKM-805

- Yuactok cBapku 1uiaBineHneM. OcHOBHOe 00opyaoBaHue: cBapounsiii nuuseptop ISI 5 CL,
aBToMar I ayroBoit cBapku AJ[D-1202, capounsiii Tpanchopmarop T-200, cBapouHbIit
Bempsvutens BJY-1202, momyaBTomar cBapounsiii MII3-4A ¢ uctounmkom BJIY- 3020,
cBapounblii aBTo-mMar AJI['-502, mnpeoOpazoBatens cBapounbii [IC-200, yHUBepcaabHBII
anektpoctarndeckuil puistp IDPBA 1-06

MeToauyeckne peKOMeHIAIMH JJIs1 MpenoaaBaTeisi 0 OPraHu3alun 00ydYeHust

OcHOBHBIM TpeOOBaHNEM K MPETIOAABAHUIO TUCIUIUIMHEI SIBJISETCS] TBOPUECKUH, TPOOIEMHO-
JIMAJIOTOBBII MHTEPAKTUBHBIN IMOAXO0/, II03BOJIAIOUINMI TOBBICUTh MHTEPEC CTYJEHTOB K COAEPIKAHUIO
y4eOHOro Marepuaa.

OcHoBHas opMa U3ydeHUs M 3aKpEeIUICHUs 3HaHUH [0 ATON JUCLHUIUIMHE — JIGKLIMOHHAS U
npaktryeckas. [Ipenonasareins JOMKEH ITOCIEI0BATEIbHO BBIYUTATh CTYACHTAM PSJ JIEKLIUM, B XO/1€
KOTOPBIX CJIEYyET COCPENOTOUYNTh BHUMAHUE HA KJIFOUEBBIX MOMEHTAX KOHKPETHOI'O TEOPETUUECKOT O
MaTepuaia, a TaKKe OpPraHU30BaTh MPOBEJIEHUE NMPAKTHUUECKUX 3aHATUN TakKUM 00pa3oM, YTOOBI
AKTUBHU3UPOBATh MBILUICHHE CTYAEHTOB, CTHUMYJIMPOBATb CAMOCTOATEIBHOE W3BJICUECHUE HMHU
HeoOXonuMol HMH(OpPMAIMM W3 Pa3IUYHBIX WCTOYHHKOB, CPAaBHHUTEIBHBIM aHAU3 METOJIOB
pELICHUH, CONOCTAaBIEHUE IIOJYYEHHBIX PpEe3yJIbTaToB, (OPMYJIHUPOBKY M  apryMEHTALUIO
COOCTBEHHBIX B3IJISII0B HA MHOTHE CIIOPHBIE TPOOJIEMBI.

OcHOBY y4eOHBIX 3aHATHH O JUCLMIUIMHE COCTaBJSIIOT JieKuuu. B mpouecce oOydeHus
CTYJI€HTOB HMCHOJb3YIOTCS PAa3IMYHbIE BUbI YUEOHBIX 3aHATUH (ayJUTOPHBIX U BHEAYIUTOPHBIX):
JeKIMM, CeMHUHApCKHUEe 3aHATHs, KOHCYyJNbTalMu U T.J. Ha mepBoM 3aHATUM MO JaHHOW y4yeOHOM
JUCIUIINHE HEO0XO0IMMO O3HAKOMMTD CTYAEHTOB C IMOPSIIKOM €€ U3yUeHUsl, PACKPBITh MECTO U POJIb
JUCLUIUIMHBL B CUCTEME HayK, €€ MPAaKTUYeCKoe 3HAaueHHue, JIOBECTH /0 CTYAEHTOB TpeOoBaHHUS
KadeIpsl, OTBETUTH Ha BOIIPOCHI.

IIpy mOAroTOBKE K JEKLHMOHHBIM 3aHATHAM 110 Kypcy «Teopus ¢BapOUYHOro IPOU3BOACTBAY
HEOOXOUMO TMpoJayMaTh IUIaH €ro NpPOBEACHMs, COAEpKaHME BCTYNUTENIbHOH, OCHOBHOW U
3aKJIFOYUTEIBHOM YacTH JIeKIMM, O3HAKOMHUTBCS C HOBMHKAMU YUeOHOM M METOJMUYECKOU
JUTEPaTyphl, MyOIUKAIUSIMU EPUOANYECKON MeYaTH M0 TeMe JIEKIIMOHHOTO 3aHATHUS, ONPEIEIUTh
CpeACTBa MaTepUAIbHO-TEXHUYECKOTO OOECIeYeHHs JIeKIMOHHOTO 3aHATHS M TMOPSJIOK MX
WCIIOJIB30BAaHUs B XOJI€ YTCHUS JICKIIMHU. Y TOYHUTH IUIAH MPOBEACHUS MPAKTHUUECKOrO 3aHATHS 110
TEME JICKLIUH.

B xone neKIMOHHOTO 3aHATHS MPEenojaBareab JOKEH Ha3BaTh TEMY, YUEOHbIE BOIPOCHI,
O03HAKOMMUTH CTYJEHTOB C [IEPEYHEM OCHOBHOU U JTOTIOJHUTEILHOM JINTEPATYPBI 10 TEME 3aHATHS.

Bo BcTynurenbHON yacTu JEKIUU 0OOCHOBAaTh MECTO U POJIb M3y4yaeMOW TeMbl B y4eOHOM
JUCLHUIIIIMHE, PAcKpbIThb €€ IpaKkTU4YecKoe 3HadeHue. Ecnu yuraercs He IepBas JIEKLUsA, TO
HE00X0IMMO yBS3aTh €€ TEMY C ITPeIbIAYIIeH, He Hapyllas JJOTMKHU U3JI0KEHUS yueOHOro MaTepHraiia.
Jlexuuio ciieyeT HauuMHaTh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMy U KpPYyT TeX BOIIPOCOB,
KOTOpBbIE B €€ Xo1e OyTyT paCCMOTPEHBI.

B ocHOBHOIl 4YacTM JeKUMH CJIEIyeT pacKphlBaTh COJAEp)KaHHE Y4YeOHBIX BOIPOCOB,
AKIICHTUPOBATh BHUMAHWE CTYJACHTOB Ha OCHOBHBIX KATE€TOpPHsX, SBICHHUIX H IpoIeccax,
0COOEHHOCTSX UX MPOTEKaHus. PacKpbIBaTh CYIIHOCTh U COZEPIKAHUE PA3NUYHBIX TOUYEK 3pEHHS U
HAay4YHBIX TMIOAXO/J0B K OOBSICHEHHIO TeX WIM WHBIX SBIEHUM U mnpoueccoB. Cremyer
apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TMO3HUIMIO MO CIIOPHBIM TEOPETUYECKHM BOIPOCAM.
[TpuBoauTh mpuMephl. 3aiaBaTh MO XOAY H3JIOKEHUS JIEKIIMOHHOIO MaTepuaia pUTOpUYECKUE
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BOIPOCHl M CaMOMy JaBaTb Ha HHUX OTBET. DTO CHOCOOCTBYET aKTUBHM3AIMM MBICIUTEIbHON
JIeATETbHOCTH CTYJIEHTOB, MOBBIIICHUIO UX BHUMAaHUA WM HHTEpEca K Marepuany JeKIUH, ee
conepkanuto. [IpenogaBaTenb MOMKEH PYKOBOAUTH pabOTON CTYAEHTOB MO KOHCIIEKTHUPOBAHHIO
JICKIIMOHHOTO MaTepuaia, MOJAYEePKUBATh HEOOXOAMMOCTh OTPAKCHHS B KOHCIIEKTaX OCHOBHBIX
MOJIOXKEHUH U3Yy4aeMOU TeMbI, 0CO00 BBIJIEIAS KATETOPUMHBIN arrapar.

B 3akimtounTenbHOM YacTH JEKIIUU HE00X0uMO chopMyIUpOBaTH OOIIUE BBIBOJIBI 110 TEME,
pacKpbIBaIOIIUE CO/IEP)KAHUE BCEX BOIIPOCOB, TOCTABJICHHBIX B JIEKIIUU. OOBSBUTH IJIaH OYEPEAHOTO
CEMHUHAPCKOTO WM JIA0OpATOPHOTO 3aHATHS, JaTh KpaTKHE PEKOMEHIAIMK 10 TIOJTrOTOBKE
CTYJEHTOB K CeMHHapy WM jJabopartopHoil pabdore. OnpeaenuTs MECTO U BpeMs KOHCYJbTalluu
CTYJIEHTaM, TIOXKEJIABIINM BBICTYIIUTh HA CEMHHApE C JOKJIaJaMu U pedeparaMu 1Mo aKTyaIbHBIM
BOIIPOCaM 00CYXIaeMOM TEMBI.

[Tpu 5TOM BO BCEX YaCTSIX JICKIUU HEOOXOAMMO BECTH TUAIOT CO CTYACHTAMH W JaBaTh
CTYJ€HTaM BO3MOXHOCTb JUCKYTUPOBATh MEXIY COOO.

[lenp MpaKkTUYECKUX 3aHITHA OOECIEYUTh KOHTPOJL YCBOCHHUS Y4eOHOro MaTepuaia
CTYJEHTaMH, pacIlUpeHHe M yriyOJeHue 3HAHHM, MOJYYEHHBIX MMM Ha JIGKIUSX U B XOJe
caMoCTOSTeNIbHON paboTel. [loBwimeHne 3()(GEKTUBHOCTH TPAKTHYECKHUX 3aHSATHH JTOCTHTASTCS
MOCPEACTBOM CO3/[aHHsI TBOPUYECKOW OOCTAaHOBKHM, PACIONArarouieil CTYJIEHTOB K BhICKa3bIBAaHHIO
COOCTBEHHBIX B3IVBIIOB M CYXJICHUH 1O O0OCYXKITAaeMBbIM BOIpPOCaM, JKEIAHHIO Y CTYICHTOB
nopaboTaTh Y JOCKH IIPH PEIICHUU 3a]1a4.

[Tocne ka)ka0ro JIEKIIMOHHOTO U TPAKTUUECKOI0 3aHATHS CAEIaTh COOTBETCTBYIOIIYIO 3aIUCh
B JKypHajax yd4eTa MOCEIIaeMOCTH 3aHATUN CTyJIEHTaMH, BBISICHUTH Y CTApOCT Y4E€OHBIX TPyII
NPUYUHBl OTCYTCTBHSI CTYJACHTOB Ha 3aHATHUSIX. [IpoOBOAWTH TpPyNIoOBbIE W WHIWBHUAYaJIbHBIC
KOHCYJIbTAIllM CTYACHTOB IO BOMPOCAM, BO3HHUKAIOIIMM Y CTYJEHTOB B XOJ€ HMX MOATOTOBKH K
TEKyIIed M MPOMEKYTOUHOW aTTECTAIlMU IO YYEOHOW AMCIUIUIMHE, PEKOMEHIOBATh B IMOMOIIb
y4eOHbIE U IPyTrre MaTepuabl, a TAKXKE CIIPABOYHYIO JTUTEPATYPY.

B J1eKIMOHHBIX WM MPAKTHUYECKUX HEOOXOIUMO BECTH AHAJIOT CO CTYJCHTAMH W J1aBaTh
CTYJI€HTaM BO3MOXHOCTb JUCKYTHUPOBATh MEXKIY COOO.

[IpenonaBarenb, MPUHUMAIOIINI 3a4€T, JTUYHO HECET OTBETCTBEHHOCTHh 3a MPABHJIBHOCTH
BBICTaBJICHUS OIICHKH.

MeToanyeckue yKa3zaHus JJis1 00y4AIONIUXCHA M0 OCBOCHUIO TUCIUIJINHBI

6.2.1. CryaeHT ¢ caMOro Hadaja OCBOEHHUS JHUCIHUIUIMHBI JIOJDKEH BHHUMATEIHHO
03HAKOMUTBCS ¢ pabodel mporpaMMoi JUCIUILIMHBL.

6.2.2. CtyneHTy HEoOXOAMMO COCTaBUTh AJisi ceOs rpaduK BHINOJHEHHS y4eOHBIX pador,
npeaycMoTpeHHbix PIIJI ¢ yuétom TpeGoBaHMil Opyrux IUCLUILIMH, M3Y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. CamocrostenbHas paboTa sBISETCS OAHMM U3 BUAOB Yy4yeOHbIX 3aHsTuil. Llensb
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOSHHE CTYACHTAaMH BOIIPOCOB, PACCMATPHUBAEMBIX B
npoliecce U3y4eHHs JUCLHUIUINHBL.

AyIuTOpHAs CaMOCTOSTENIbHAS paboTa 10 TUCIUIIINHE BHITOIHSACTCS Ha yUeOHBIX 3aHITHIX
M0JT HETIOCPEICTBEHHBIM PYKOBO/ICTBOM IPEIOIaBATEeNs U [0 €r0 33JaHUIO.

BaeaymuTtopHass camocTosiTelbHass paboTa BBIMOJMHSAETCS CTYIEHTOM TIO0 3aJIaHUI0
IpernoJiaBaTess, Ho 0€3 ero HemoCPEIACTBEHHOTO YUaCTHSL.

3ajaun caMOCTOSITEIBHOM PaOOTHI CTY/IEHTA: Pa3BUTHE HABBIKOB CAMOCTOSTEIIbHONW y4eOHOH
paboThl; OCBOCHHE COZEPKAHUS IUCIUILIMHBI; YTIyOJieHHe COJepKaHUs M OCO3HAHME OCHOBHBIX
MOHATUH JAWCIUIUIMHBL, WCIOJB30BAaHWE MaTepuana, COOpPaHHOTO W TIOJYYEHHOTO B XOJe
CaMOCTOSITENIbHBIX 3aHATUH 17151 () (HEKTUBHON MOJATOTOBKU K 3a4€Ty U IK3aMEHY.

Bunsr BHEAyJUTOPHOW CaMOCTOSTEIBHOW pabOThI: CaMOCTOSITETbHOE U3yYSHHE OTIEIBHBIX
TEM JUCLUHUIUIMHBL, TOATOTOBKA K JEKIIMOHHBIM U MMPAKTUYECKUM 3aHATHIM; TOJTOTOBKA K TEKYIIEMY
KOHTPOJIIO YCIIEBAEMOCTH U TIPOMEKYTOYHOH aTTECTAIUH 110 TUCIIHITIIHHE.

6.2.4. Ilpu npoBeneHNH 3aHATHH U MPOLEAYp TEKyIIeH M MPOMEKYTOUHOM aTTECTallMU C
UCTIOI30BaHUEM WHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa30BaTeNbHON Cpeasl AMCTAHIIMOHHOTO
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obpazoBanusi yHuBepcuteta (LMS Mocnonaurexa), Kak BO BpeMs KOHTAaKTHOH pabOTHI ¢
npernojiaBaTesieM, TaKk U BO BpeMs CaMOCTOSITENIbHOW paboThl CTYAEHT JOJDKEH O0ecredyuTh
TEXHUYECKYI0 BO3MOXHOCTh JTUCTAHIIMOHHOTO TOJKJIFOYEHUS K CHCTEMaM JIHCTAaHIIHOHHOTO
oOydenus. I[Ipu OTCYTCTBMM TaKOW BO3MOXHOCTH OOCYIHTHh CHUTYallMI0 C TPEroaaBaTeieM
JVCIIATUTAHBI.

DoH/I OLIEHOYHBIX CPEACTB

MeToabl KOHTPOJISI U OLIEHNBAHUSA Pe3yJIbTATOB 00yUeHHUs

KoHTpousb ycrieBaeMOCTH M Ka4ecTBa MOATOTOBKH MIPENOAABAHUE JUCLUIIIIMHBI IPOBOIUTCS
B COOTBETCTBUM ¢ TpeboBaHusAMM «llonoxeHus o6 opraHuzanuu oOpa3oBaTEIbHOIO Ipoliecca B
MOCKOBCKOM TIOJMTEXHUYECKOM YHHBEPCHTETE W €ro (uiamamax», YTBEpKAEHHBIM PEKTOPOM
YHUBEPCUTETA.

JIJ1s1 KOHTPOJIS YCIIEBAEMOCTH M Ka4eCTBA OCBOCHUS AUCLUIUIMHBI HACTOSIIEW IMPOrpaMMOM
HPEIYCMOTPEHBI CIEAYIOLMEe BUABI KOHTPOJIA: KOHTPOJb TEKYLIEH ycleBaeMOCTH (TEeKyIIMH
KOHTPOJIb); IPOMEXYTOYHAsl aTTECTALIUS.

PesynbraTel 00ydeHus (ycreBaeMOCTH) KOHTPOJIUPYIOTCS M OLEHMBAIOTCS C IOMOLIBIO
TEMAaTUYECKUX 3aJaHuii (IPaKTUYECKHe paboThl), MPOMEKYTOYHOTO TECTHPOBAHUS, KOHTPOJIBHBIX
paboT, UTOrOBOI'O TECTHPOBAHUS, UTOTOBOW aTTECTAIMH (3a4eT, IK3aMeH).

3a Tpu OHS 10 AaTHI MPOBEIEHHS] NMPOMEKYTOUHOW aTTecTanmuu (He BKJIOYAsl JAaTy
NpPOBeIeHNsI MPOMEKYTOYHON aTTeCTAIIMU) CTY/CHTHI JOJDKHBI BBITIOIHUTH BCE BUJIBI YueOHOIT
paboThl, IPEeyCMOTPEHHBIE paboYeil MporpaMMon JUCIMUILIIUHBL.

IlepeyeHb OLIEHOYHBIX CPEACTB MO JUCIHIIMHE

HaumenoBanue IIpencrasiaenue
Ne Kpartkasi xapakTepucTHKa OLIEHOYHOT'0
OII€HOYHOI0 OI[€HOYHOI0
oC cpeacTBa
cpeacrsa cpeacrea B ®OC
1 | YcrHsiii ompoc — Huanor npenojasaresns co CTyaeHToM, 1enb | [lepedens BonpocoB
3aueT, 9K3aMeH KOTOPOT'O — CUCTEMATHU3AIHS U YTOUHECHUE

MUMEIOLINXCS y CTy/I€HTa 3HaHUM, POBEPKaA
€ro MHIMBHIyaJIbHbIX BO3MOKHOCTEH
YCBOEHHsI MaTepuaa

2 | IlpakTuaeckue CpencTBo NpoBEpKU YMEHUN PUMEHSITh [Iepeuenn

paboThI IIOJIyYE€HHBIE 3HaHMsI 110 3apaHee NPaKTUYECKUX paboT
ONPEAECICHHON METOIUKE JJIS PEIICHUS
3a]a4 WM 3aJaHUN 110 MOAYJII0 WIN
JUCIUILIMHE B IIEJIOM

3 | KonTponbhas 3ariaHUpOBaHHAas IPOBEPKa 3HAHUH B Tembl KOHTPOJIBHBIX
pabora NUCbMEHHOU (hopMe. AHAJIN3 KOHTPOJIBHBIX | paboT

paboT — Aaet mpencTaBieHue 06 oo1eM
YpOBHE MOJTOTOBKHU I'PYMIIBI M 00 YpOBHE
3HAHUH KQKIOT0 y4allerocs

4 | Tect Cucrema craHgapTU3UPOBAHHBIX 3aJaHUI, ®oHI TeCTOBBIX
MI03BOJIAIOIAs aBTOMATU3UPOBATh 3a/laHui
MPOLEAYPY U3MEPEHUS YPOBHSI 3HAHUM U
yMEHHUH o0yyaronierocs

IIIkajia ¥ KPUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHUs!

<D0pMa HpOMC)KyTO‘-IHOﬁ arTeCTaluu: 3a4cCT.



16

O0s13aTeTbHPIMU YCIIOBUSIMH MTOATOTOBKH CTYACHTA K TPOMEKYTOUHON aTTECTAINH SIBIISETCS
BBINIOJIHEHHE BHUAOB paboT, MpeayCMOTPEHHBIX paboyeil MporpaMMoil M MpPOXOXKIEHHE BCEX
MIPOMEKYTOYHBIX TECTOB W HTOTOBOIO TeCTa HE HIKe, 4yeM Ha 69% mnpaBWIIBHBIX OTBETOB.
HpOMe)KYTO‘-IHBIG TCCTI/IpOBaHI/ISI, a TakKXKE HUTOIroBOC TeCTI/IpOBHI/IC MOI‘YT HpOBOI[I/ITBCSI KakK B
ayIUTOPUU YHHUBEPCUTETA I0J] KOHTPOJEM IIpEnoaaBarelisa, TaKk U JUCTAaHIIMOHHOM ¢opmare Ha
YCMOTpPEHHUE MPEenoaBaTeis.

[IpomexxyTouHast aTTeCTalMs MPOBOJMUTCS B CPOKH, YCTAaHOBJICHHBIC YTBEP)KICHHBIM
pacnucaHreM 3a4€THO-IK3aMEHAIMOHHOM CECCUH.

PernameHT nmpoMeKyTOUHOM aTTeCTaIluu (3a4eT):

3aueT 1o aucuuIuiMHE «OCHOBBI TEOPUU PE3aHMsl, CTAHKM M MHCTPYMEHT» IPOBOAUTHCA B
YCTHOM, MO0 B YCTHO-NMMCHBMEHHOH (opMe IO BOMpocaM JUIsl MOJATOTOBKH K MPOMEKYTOUYHOH
aTTeCTalluu.

YcTHO CTyAeHT oTBewaeT 0e3 TmpeABapuTeNbHOM moarotoBku. Ilocie oTBera Ha
9K3aMCHAIIUOHHBIC BOHpOCBI, HpI/I HGO6XOI[I/IMOCTI/I, HpenonaBaTenL MOXET HOHpOCI/ITB CTy,[[eHTa
JaTh TIOSICHEHWS K OTBETaM Ha DK3aMCHAIIMOHHBIC BOMPOCHI, a TAKXKe 3aJaTh JIOMOJHHUTEIbHBIC
BOITPOCHI IO C/IaBA€MOM TUCIUILIINHE.

Bpemst Ha moaroroBky nucbMeHHOro orseta 0 30 muHyT. OTBET Ha BOIPOCHI CHAETCS
HpGHOI[aBaTCJIIO B MIHCBMCHHOM BH/IC. HpI/I H€O6XOIII/IMOCTI/I HpeHOILaBaTeJH) MOXET HOHpOCI/ITI) y
CTyJEHTa YCTHBIC IMOSICHEHMs, a TakKe 3a/JaTh JOIMOJHUTENbHBIE BOMPOCHI IO CAaBaeMOi
JOUCLAIIINHE.

dopMa TPOBEICHHS HMTOTOBOM aTTECTAIlMM OrJallaeTCsl Ha IOCJICIHEM 3aHSATHH I10
JOUCLAIIINHE.

Y4yeOHNKAMM M KOHCIIEKTAMM JIEKIUIl BO BpeMsi NPOBeleHUs] UTOTOBOM aTTrecTaluu
M0JIb30BaThCSl HE pa3peniaercs.

IIkaja oueHuBaHus Onucanue

3auTeHo BrinonHens! Bce BUAbl yueOHON pabOThI, MPeayCMOTPEHHbBIE paboyeit
nporpammoil. CTyJ€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHUH, YMEHUH,
HABBIKOB, OMNEPUPYET NPUOOPETEHHBIMH 3HAHUSIMH, YMEHHIMH,
HaBBIKAMH, IPUMEHSET UX B CUTyallUsIX MOBBILIEHHOM cliokHOCTH. [Ipn
ATOM MOTYT OBITh JIONMYIIEHBl HE3HAYNUTEIbHBIE ONTUOKH, HETOUHOCTH,
3aTpyAHEHUS] NPU AHATMTUYECKUX OIEepalusix, NEpeHoce 3HAHUU U
YMEHHU Ha HOBbIE, HECTAH/IAPTHBIE CUTYaIIUH.
He 3aureno He BoimonmHen oauH wiau  Oonee BHUIOB  y4eOHOW  paboOTHI,
MPEAYCMOTPEHHBIX paboueit mporpamMmoit aucHUIUIMHBL CTyaeHT
JIEMOHCTPHUPYET MOJHOE OTCYTCTBUE UJIM HEAOCTATOYHOE COOTBETCTBUE
3HaHWM, YMEHHH, HaBBIKOB, JOIYCKAIOTCS 3HAYUTEIbHBIE OIIHUOKH,
MPOSIBJISIETCS. OTCYTCTBUE 3HAHUM, YMEHUW, HABBIKOB 10 pAIY
MOKa3aTeNIe, CTYJIEHT HE MOXET ONEPUPOBATh 3HAHUSIMU U YMEHUSIMHU
IIPU UX NIEPEHOCE Ha HOBBIE CUTYAIINH.

OuenoyHsble cpeacraa
7.3.1. Texyuuiit KOHTPOITb

KonTtpouabHas padora

KontponbsHoit paboToil cunTaercs 3alulaHUpOBaHHAs MpernojaBaTeleM MPOBEpKa 3HAHUMN
MPEUMYIIECTBEHHO B MHCbMEHHON ¢opMe. DTO, MPOMEKYTOUHBI METOJ ONpeesieHus
CYULIECTBYIOIIMX 3HAHUM CTYyA€HTa, KOTOPbII pecTaBiIsieT coO0il psii OTBETOB B MMCHbMEHHOM BUJIE,
IIPEIOCTABIIEHHBIX HA ONPEEICHHBIE BOIIPOCH! U3 TEOPETUYECKON YACTH COACPIKAHNS JUCLUTIIINHBI.

Bua KoHTposIbHON PabOThI: ayJUTOPHAs (OTBET HA KOHTPOJIBbHBIE BOIPOCHI).
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OcoOeHHOCTH ayIUTOPHBIX KOHTPOJIBHBIX pa0OT: padoTa BBITIOIHSIETCS B Ay JUTOPUU U YETKO
OorpaHndceHa BO BpPCEMCHH; CTYIACHTaM 3allpClICHO II0JIb30BAThHCA JIIOGBIMI/I MaTcpuruajiaMu
(yueOHMKAMH ¥ KOHCIICKTaMH JICKIIMi); MPOBEPKA MPOUCXOJUT IO KOHKPETHBIM TeMaM (TEMbI
coO0IIaI0TCA 3apaHee).

AHanmu3upysi  BBIIOJIHCHHBIE  KOHTPOJIbHBIC  Pa0OTBI,  IpenoJaBareib  IOJIy4aeT
npezcTaBieHne 00 001eM ypoBHE MOATOTOBKH IPYIITBI U 00 YPOBHE 3HAHUN Ka)IOTO y4YaIlerocs.

Tembt KOoHmponvHBIX pabom:

Tema 1. ®u3nvyecKue 0CHOBbI U KBAJTH(PHUKAIMSA MPOLECCOB CBAPKHU.

1. ®u3nueckue OCHOBBI IIOJIyUYEHUSI CBAPHBIX, NASHBIX U KJIEEBBIX COEAMHEHUN. DJe-
MEHTapHBIE CBS3U B TBEPBIX TEJIaX U MOHOJIUTHBIX COCIINHEHUSX,

rpolrecca CBapKHu.

2. [IpeoOpa3oBanue u 6anaHc FHEPIUU Ipu cBapke. TepMoanHAMUUECKOe ONpeieeHne
CBapKu

Tema 2. ®U3UKO-XUMHYECKHE MPOLECCHI B IyTOBOM pa3psijie

1. OcoOeHHOCTH ANEKTPUIECKOTO pa3psiaa B razax. [lyrosoii pa3psin

2. CriocoObl B30y /I€HUSI CBAPOYHON AYTH

Tema 3. He nyrosble TepMuyecKne HCTOYHUKH JHEPrUH.

1. ®dusnyeckue OCHOBBI IIOJIYUEHUS JIEKTPOHHOTIO JIy4a U YCTPOHCTBO 3JIEKTPOHHOILY -
YEBBIX YCTAaHOBOK

2. OcoOEeHHOCTH 3JIEKTPOHHOIYYEBOM CBAPKH.

Tema 4. TepmonipeccoBbie H IPecCOBO-MeXaHNYeCKHE HCTOYHNUKH JHEPTruMn

1. TepmomexaHNUECKHE UCTOYHUKY SHEPTHH: KJacCU(UKALIUS U 3JIEMEHTBI TEOpPUHU

2. ®u3UYeCKUe OCHOBBI AMEKTPOKOHTAKTHON CBApPKU

Tema S. TepmoanHaMuYecKHe OCHOBBI METAIYPIHYECKHUX MPOLECCOB.

1. TepmMoaMHAMHUYECKHE OCHOBBI METAJLTYPrUU€CKUX IIPOLECCOB IIPH CBapKe

2. IlepBoe u BTOpOE Hayaia TEPMOAMHAMHUKHU

Tema 7. Merasirypruyeckue npoueccobl Npu CBapKe IJIaBJIeHHEM.

1. KoHcTaHTBI paBHOBECHS.

2. DneMeHTHl yUeHUs! 0 KHHETUKE XUMUYECKHUX U TU(DPY3MOHHBIX TPOIIECCOB.

Tema 8. Oco0eHHOCTH NPOTEKAHNUS TEIVIOBBIX NPOLECCOB NPH HEKOTOPBIX CrOco0ax
CBapKHu

1. TeruoBbIe MPOLIECCHI ITPH 3JIEKTPOLUIAKOBOM CBapKe

2. TenuioBbIe MpoLIECChl MPU KOHTAKTHON CBAapKE CONMPOTUBICHUEM U KOHTAaKTHOM CBapKe
HEIPEPBIBHBIM OIJIaBJICHUEM

Tema 9. O6pa3oBaHue cBapHBIX coeMHeHNI U JopMHUpPOBaHME IEPBUYHON CTPYKTYPbI
MeTaJ/1a IBAa U 0KOJIOIIOBHOM 30HBI

1. IlonATHE CBapHBaeMOCTH

2. 'oMoreHHass KpuCTaJIIM3aLus

3. 'ereporenHast KpucTauIn3alus U CKOPOCTh KPUCTAJUIU3AMH

4. Tunel IEpBUYHON CTPYKTYPBI IPU KPUCTAIIIN3ALUN

Tema 10. ®a30Bble U CTPYKTYPHBIE NIPEBPALLICHUS B CBAPUBAEMBbIX METALJIAX B
TBEPAOM COCTOSTHHH

1. XapakTepHble 30HbI CBAPHBIX COCTMHEHHI

2. TemoaMHaMHKa U KHHETHKA (Pa30BBIX MPEBPAILIEHUH B TBEPIOM COCTOSIHUU

Tema 11. TepmoaedopmanuoHHbIe MPOLECCHI IPH CBAPKe. 3aBUCUMOCTH CBOMCTB
METAJVIOB H CILIABOB OT TeMIIEPaTypPhI

1. CBapounsble nehopMaliviy U HANPsHKEHUS

2. CBolicTBa METAJIJIOB IIPU TEMIIEpaTypax CBAPOYHOI0 TEPMHUUECKOIO LUK

Tema 12. O0pa3oBaHue TpPeLIMH B CBAPHBIX COeIMHEHUAX

1. IIpuposa n MEXaHNU3M XOJIOIHBIX TPELIUH

2. CriocoObl OLIEHKH CKJIOHHOCTH MEeTajljla CBapHbBIX COEIMHEHUHN K XOJIO0JHBIM TpeUuHaM
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3. CnocoOBlI MOBBIIIEHUST COTIPOTUBIIIEMOCTH CBAPHBIX COSAMHEHUH JIETUPOBAHHBIX CTa-JIeH

IIkaaa oneHKH
HIxaJja oneHUBaAHUA Onucanune
Otimmuno 3aureno | B pabote mpuCyTCTBYIOT BCE€ CTPYKTYPHBIE 3JIEMEHTHI,
BOIPOCHI PACKPBITHI TOJHO, W3JIOKEHUE MaTepuaia
JIOTUYHO, BBIBOJIbI ApTYMEHTHUPOBAHBI.

Xopo1io 3aureno | B pabGore ectb 2-3 HE3HAYMTENbHBIE OIIHMOKH,
W3JI0’)KEHHBIM MaTepHUasl He MPOTUBOPEUUT BBIBOJAM.
VY 10BJIETBOPUTEIHLHO 3auytreno | OmMH W3 BONPOCOB  PACKPBIT HE  MOJHOCTHIO,

NPUCYTCTBYIOT JIOTUYECKHE U (DAKTUYECKHE OIIMOKH,
IUIOXO TIPOCIIEKHMBACTCA CBSI3b MEXKIY OTBETOM M|
BBIBOJIAMH.

HeynosnerBoputensao | He 3aureno | /[Ba u Gosiee M3 BOIPOCOB PACKPBITHI HE IOJHOCTHIO,
NPUCYTCTBYIOT JIOTHYECKHE U (DAKTUYECKHE OIIMOKH,
IUIOXO TIPOCIIEKHMBACTCS CBSI3b MEXKIY OTBETOM |
BBIBOJIAMH.

TecrupoBanue

TectupoBanue — 310 hopMa U3MEepeHHs 3HaHUM 00yUaroIIKXCsl, OCHOBaHHAs HA IPUMEHEHUE
TECTOB.

Tect — 3TO cucTema 3aJaHui, OTPaHMYEHHOE BO BPEMEHHU MWCIIBITAHHME, IO3BOJIAIOIIAS
KAa4eCTBEHHO OLIEHUTB CTPYKTYPY Y U3MEPUTh YPOBEHb 3HAHUM 110 JUCLUIUIMHE.

Y4yeOHMKaMM ¥ KOHCIIEKTaMHU JIEKUMIl BO BpeMs TECTUPOBAaHUS I0JIb30BaThCsl HE
pasperaercsi.

Oopa3zubl 6onpocoe u3z ponoa mecmoevlx 3a0aHUL:
1. Annapart, npeoOpa3yluuii nMepeMeHHbIii TOK OJHOI0 HANPSKeHUs] B NEPeMEHHBIH TOK
JAPYIroro Hanpsi;KeHusl TOM 7Ke YaCTOThI M CJIYKHT /IS IUTAHUS CBAPOYHOM YT HA3bIBaeTCH:
1. CBapOYHBIM BBIIPSIMUTENIEM
2. CBapouHbIM TpaHchopMaToOpoM
3. CBapoUYHbIM FeHEPATOPOM
4. CBapouHbIi IpeoOpa3zoBaTeib

2. B xakux u3 NEPECUNCTCHHBIX cnoco0oB CBAPKH €CTb MECXaHU3allusd
1. YUIHAS
2.
3.

[I0JTYaBTOMATHYCCKasd
ABTOMATHUYCCKas

3. B kakoii 30He MeTaJJ1 HanboJ1ee XPYNKHH?
1. BOHE CILIaBIICHUS
2.
3.

BOHE TCPMHUYCCKOI'O BJIUSHUS
3BOHC METaJlJ1a IIBa

4. B xakoii 30He CBAPHOI0 IIBA YACTO BO3HUKAIOT TPELIUHbI?
1. BOHC CIIJIaBJICHUA
2.
3.

BOHC TCPMUYCCKOI'O BIIUSAHUA
BOHC MCTaJlla IIBa

5. B 3ToM coeiHEHUH CBapuBaeMble 3JIeMEHThI PACHo/aralTcs B OJHOH IJIOCKOCTH WJIH HA
oaHoii noBepxHocTu. Kakoii 310 TN coenHeHus?
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1 CTBIKOBOE

2. 'YrioBoe

3. TaBpoBOE

4 HaxnecTounoe

6. BH3yaJ’IbHLIﬁ OCMOTP NPUXBATOK OCYHIECCTBJAECTCH

[TOJIBKO C UCITOJIb30BAHUEM JIYTIBI C 4-x ...7 KpaTHBIM YBEIINYCHUEM

1
2 . [TOJIbKO HEBOOPYKCHHBIM I'Ia30M
3

I[HCBOOPYKCHHBIM TI'JIa30M WJIM C UCITOJIb30BAHUEM JIYIIBI C 4-x ...7 KpPaTHBIM YBCIIMYCHUECM

7. BHelIHsAsA XapaKTePUCTHKA MCTOYHUKA NUTAHMA 1JIs PYYHO# IYroBoii CBapKHu:
1. bKeCTKast

2. mojiorast
3
4

magaronas
Bo3pacTarolas

8. Bo30y:x1eHne cBapoYHOi AYT'M NPOU3BOAUTCS

1. [TBEPABIM COMIPUKOCHOBCHHUEM JJICKTPO/Jia C MOBEPXHOCTHIO 3arOTOBKH
2.

3.

€3KHNM TOJITYKOM 3aroTOBKH 3JICKTPOJIOM
IIOCTYKMBAHUCM MJIM JICTKUM KaCaHHCM 3JICKTPO/Jia 110 3aroTOBKE

9. Bpemsi, HeoOXoauMoOe JJIs1 NMOAbEMA HANPSKEHUS OT HYJS 10 HANpPsSiKeHUs] MOBTOPHOIO
3a:kuranms ayru (10 30 B) He 10/2KHO NpeBHINIATD:

1. 0,05 ¢
2. 0,005 ¢
3. 0,5¢
4. 5 ¢
10. BbINOJHATH CBapHbIE IIBbI MOKHO B IPOCTPAHCTBEHHBIX MOJI0KEHUAX:
1. lrro6oM
2 [TOJIBKO HIDKHEM
3. BEPTUKAIHHOM
4 ITOTOJIOYHOM
IIkana oueHKH
Onenka KoJyin4yecTBO NpaBUIbHBIX 0TBETOB

3auTeHo OTangHO oT 95% mo 100%

3auTeHo Xoporo ot 85% 1o 94%

3auTeHo Y 10BIETBOPUTETBHO ot 71% no 84%

He 3aureno | HeynosnerBopurensHo | 70% u MeHee MpaBUIIbHBIX OTBETOB

IIpakTnyeckne padoThl

[IpakTuueckas paboTa — 3TO popMa KOHTPOJIS MOITYUEHHBIX M YCBOCHHBIX CTYACHTOM 3HAHUM
10 JUCUUIUINHE, IPEICTABICHHAs B BU/I€ MHIMBUAYATbHOW TEOPETUUECKU-TIPAKTUIECKON pabOTHI.

Temaruka npaktuyeckux padboT npuseneHa B 11.3.4.1 paboyeii mporpaMMbl TUCHUTUIHHBI.

IIxaJja OueHKH
Ilkana oueHnBaHUS Onucanne
OTnu4HO 3aureHo | OneHKa BBICTABIISIETCS NPU BBINOJHEHWH MPAKTHYECKOU
paboThI B NOJHOM 00beMe; paboTa OTIaHYaeTCs ITyOuHON
npopaOOTKKM BCEX PpAa3ZEloB COJIEPXKATEJIFHOW YacTH,
odopmiieHa ¢ COONIOJIEHUEM YCTAHOBJIEHHBIX IPaBUII;
CTYACHT CBOOOJIHO BJIQJICET TEOPETUICCKUM MaTEPHAIIOM,
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0e30mMO00YHO TMPHUMEHSET €ro MpH pelIeHUuH 3ajad,
c(OpMYJIMPOBAHHBIX B 3a/IaHUW; HAa BCE BONIPOCHI JaeT
NpaBWIbHBIE M OOOCHOBAaHHBIE OTBETHI, YOEIUTEIHHO
3alIMINACT CBOK TOUYKY 3PCHHUSI.

Xoporio 3ayteno | OneHKa BBICTABISIETCS NPU BBIMOJHEHUM MPAKTUYECKON
paboTHI B MOJHOM 00beMe; paboTa OTIMYAETCS TITyOHHOM
npopabOTKK BCEX pa3fesioB COJEPKATEIbHONW YacTH,
odopmiieHa ¢ COONIOJICHUEM YCTAHOBJICHHBIX IPABUIL;
CTYACHT  HEIOCTaTOYHO  BIAJCET  TEOPETUUECKUM
MaTepHaioM, MOXKET TPUMEHSTh €r0 CAMOCTOSTEIIEHO WIIN
10 YKa3aHHUIO MPEToIaBaTesi; Ha OOJIBIINHCTBO BOIPOCOB
JIaHBI TIPABUIIBHBIC OTBETHI, 3AIUIIACT CBOIO TOUKY 3PCHUS
JIOCTAaTOYHO 0OOCHOBAHO.

VY 10BJIETBOPUTEIHLHO 3auteno | OreHKa BBICTABISCTCS MPH BBIMOJHEHUH MPAKTUYSCKON
paboTBl B OCHOBHOM NPaBWJIBHO, HO 0€3 JOCTaTOYHO
riyOOKOH TPOpPaObOTKU HEKOTOPBIX pPa3/eiioB; CTYICHT
YCBOWJI TOJIbKO OCHOBHBIE pa3felibl TEOPETHYECKOTO
Marepualla M TI0 YyKa3aHHIO TmperojaaBatens (0e3
MHUIMATHBBl M CAaMOCTOSATENBHOCTH) MPHUMEHSET €ro
NPAaKTUYECKH, Ha BOIPOCHl OTBEUACT HEYBEPEHHO WIIU
JIOITyCKAeT OMIMOKH, HEYBEPEHHO 3aIUIIACT CBOIO TOUKY
3pCHHSI.

HeynosnerBopurensno | He 3auteno | [Ipaktudeckas paboTa He BBINOJIIHEHA, JIMOO BBHIOJHEHA
HE B MOJTHOM 00beMe. CTYJCHT HE MOXKET 3allUTUTh CBOU
pelIeHus, JOMyCcKaeT rpyobie pakTudeckre OmMOKH Mpu
OTBETaX Ha TIIOCTABICHHBIC BOMPOCHI WJIA BOBCE HE
OTBEYAET HA HUX.

7.3.2. IlpomMexxyTOUHAs aTTeCcTaIus

@opMa MPOMEKYTOUHON aTTECTALUN: 3a4ET.

O0s3aTenbHBIMH YCIOBUSAMH MTOATOTOBKH CTY/ICHTA K TPOMEKYTOUHOM aTTECTAllUU SIBJISIETCS
BBIMIOJITHEHHE BUJOB paboOT, MpelyCMOTPEHHbIX padouell MporpaMMoil U MPOXOXKJIEHUE BCEX
IIPOMEXKYTOUHBIX TECTOB U UTOTOBOI'O TECTA HE HIXKE, 4YeM Ha 69% NpaBUIIBHBIX OTBETOB.

[IpomexyTouHas arTecTalysi MPOBOJUTCS B CPOKH, YCTAHOBJIEHHBIE YTBEP)KJIEHHBIM
pacnyCaHueM 3a4ETHO-IK3aMEHALIMOHHON CECCHUM.

PernaMeHT nmpomexXyTOUHOM aTTecTanuu (3a4er):

3auer no aucuuiuinHe «Teopusi cBapOYHBIX MPOILECCOB» MPOBOAMTHCA B YCTHOM, OO B
YCTHO-IIUCbMEHHOM (hopMe O BOIpocam Jjisl HOATOTOBKU K TPOMEKYTOUHOM aTTecTaliy.

YCcTHO CTyAeHT oTBeyaeT 0e3 mpeaBapuTenbHOW moxaroroBku. Ilocme orBera Ha
HK3aMEHAllMOHHBIE BOMPOCHI, MPU HEOOXOAMMOCTH, MPENo/iaBaTelb MOXET MOMPOCHUTh CTYAEHTa
JlaTh TOSICHEHMSI K OTBETaM Ha JK3aMEHALMOHHBIE BOIIPOCHI, a TAKXE 3a4aThb JOINOJHUTEIIbHbIE
BOIPOCHI IO CJaBAEMOU JUCIUILIINHE.

Bpems Ha moarotoBky mucbMeHHOro orseta A0 30 MuHYT. OTBET Ha BOIIPOCHI CHAETCS
IpenojaBaTesio B MUCbMEeHHOM Buje. [Ipn HE0OX0AMMOCTH mpenojaBaTeslb MOXKET MOMPOCUTh Y
CTyJ€HTa YCTHBIE IIOSICHEHMs, a TaKK€ 3a4aTh JOINOJIHUTEIbHBIE BOIPOCHI IO C/JaBacMOM
JTUCIUILINHE.

@dopma MpPOBEJEHUS WTOTOBOM aTTECTAllMM OIVIAllaeTCsd Ha IIOCIEAHEM 3aHATHH IO
JTUCIUIINHE.

Y4yeOHMKAMHM M KOHCIEKTAMH JICKIHI BO BpeMsi NPOBEJACHUSI HTOTOBOM aTTecTANMHU
M0JIb30BATHCSl HE pa3pelaeTcs.
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Bonpocs! 1J1s1 IOATOTOBKH K 3a4eTy
IIpuMepHBbIii NepedyeHb BONIPOCOB U 3a4eTa B S cemecTpe

1. ®usnyeckue OCHOBBI IOJYUEHUS CBApHbBIX, NAsSHBIX M KJIEEBBIX. DJIEMEHTAPHBIE CBS3HU B
TBEP/BIX T€TaX U MOHOJIMTHBIX COEUHEHHSIX, TIPOIlecca CBAPKU.

2. IlpeoOpa3zoBanue u O6agaHC YHEPTUU MPH CBApKe. TepMOINHAMHYECKOE.
. Knmaccudukanus mporeccoB cBapku 1Mo UCTOUHUKAM SHEPTUU.
. Onenka sHepreTndeckoit 3 hekTnBHOCTH 1 TpeOOBAHUS K SHEPTUH IIPH CBApKe.
. Oco0eHHOCTH ANEeKTPUYECKOro paspsiaa B razax. Jlyrosoi paspsi.
. Crtoco6b1 BO30YKIEHUSI CBAPOYHON AYTH.
. DIeMEeHTHl TePMOJAMHAMUKH I1JIa3Mbl: TEMIIEpaTypa IJ1a3Mbl, TEPMHUUECKOE paBHOBECHE.
. bananc sHeprum u Temneparypa B cToyi0e JyTrH.
. [IpuanexTpoHbIe 00JaCTH CBAPOYHBIX AYT.

10. MarauTHOE TIoJie cToI0a AYTH U KOHTYpa Ayrd. MarHuTHOE TyThe.

11. BHemHee MarHuTHOE MOJE U Ayra.

12. Tlepenoc metamna B ayre. Buasl nepenoca.

13. Bugsl cBapounbix ayr. Knaccuduxaius u npuMeHeHue.

14. Jlyra mOCTOSIHHOTO U NIEPEMEHHOTO TOKA.

15. CBapouHble AYTH C TUIABSIIUMCS U HETUIABSIIIUMCS AJIEKTPOIaMHU.

16. IlnazmMeHHO-1yroBbIe NpoLecchl. [I1a3mMaTpoHb! MPsMOTo U KOCBEHHOTO

17. dusnyeckre OCHOBBI MOTYUYEHHUS IJIEKTPOHHOTO JIy4a U yCTPOMCTBO 3IIEKTPOHHOIYYEBBIX
YCTaHOBOK.

18. OcoOeHHOCTH IEKTPOHHOIYYEBON CBAPKH.

19. ®oTOHHOTyu€EBbIE HCTOYHUKU SHEPTUU. [[pUHIIUMIIBI TOTYUYEHHS U XapaKTEPUCTUKA JIA3EpHOTO
U3ITy4YeHUSI.

20. IlpuHuunuanbHOE yCTPOHCTBO TBEPAOTENbHBIX, FA30BBIX U IOJYIPOBOJHUKOBBIX JIA3€POB.

21. Bo3aeiicTBuE J1a3€pHOro U3IyYEHUsI HA METaJLIbI.

22. DNeKTPOILIaKOBbIM HCTOUHUK SHEPTUH.

23. l'a3om1aMeHHbI MICTOYHUK SHEPTUH.

24. TepmoMexaHNUECKHE UCTOUHUKH SHEPTUU: KiIaccu(UKaIUs U 3JIEMEHThI TEOPUH.

25. ®uznyeckre OCHOBBI AJIEKTPOKOHTAKTHOM CBAPKHU.

26. dusnyeckre OCHOBBI CBapKH TOKaMU BbICOKOM 4yacToThl (TBY).

27. IlpeccoBo-MeXaHHUECKHME HCTOYHMKH SHEPruu: KiacCU(UKAIUS U DJIEMEHThl TEOPHH.
XoJoaHas cBapka.

28. Tpymuiics u ynapHbIi KOHTaKkTbl. CYIIHOCTb CBApKU TPEHUEM, YIbTPa3BYKOBOH, B3pHIBOM

29. CpaBHUTENbHBIE XapaKTEPUCTUKU UCTOYHUKOB TEILIa IIPU CBapKe.

30. TepmoaguHaMU4ECKHE OCHOBBI METAJUTYyPTUYECKUX ITPOLIECCOB IPU CBapKe.

31. IloHsiTHE O TEPMOAMHAMHUYECKOM CHCTEME, BUIAX C MapaMeTpax.

32. IlepBoe 1 BTOpO€ Havaja TepMOJMHAMUKU. TepMonnHaMuyeckoe pasHoBecue. [Tpunnmmn Jle-
[Tarense.

33. PaBHOBecue B rereporeHHbix cucremax. IIpaBuino ¢a3 ['m66ca-KonosanoBa. KoHcraHTbl
paBHOBECHS.

34. PaBHOBecue B rereporeHHbix cucremax. IlpaBuino ¢a3 ['m66ca-KonosanoBa. KoHcraHTb
paBHOBECHS.

35. DneMeHThl yuyeHHs 0 KHHETUKE XUMUUECKUX U T (y3UOHHBIX ITPOIECCOB.

36. [loasiTue 00 ynpyroctu IUCCOIUAIIMN OKHCIIOB.

37. Cucrema xkene30-KUCI0pOo/I.

38. Cucrema xkene30-a3or.

39. Cucrema xkene30-Bo10PO/I.

40. Ha3znaueHue 1 CBOMCTBA IIJIAKOB.

41. OxucieHne U pacKUCICHUE B CUCTEME METaJUI-LIUIaK-Ta3.

42. Knaccudukauus ¢arocoB. OCOOEHHOCTH METAITyprUuecKUX IMPOLECCOB MPU CBapKe MOJ

O 0 O L AW
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barocom.

43
44

. OCOOEHHOCTH METaJTypruyecKiX MPOILIECCOB MPH AIEKTPOIIAKOBOM CBapKe.
. Knaccudukauus s7exTpofoB [Uisi pydHOIl IyroBOil CBapku IO Ha3HAYEHHIO, CIIOCO0Y

HAaHECEHUU U TUITY TIOKPBITHS.

45

46.
47.
48.
49.
50.

51

52.
53.

. Oco0eHHOCTH METAJLTypriUueCcKUX MPOIECCOB MIPU CBAPKE
PadunupoBanue merasia npu cBapke.

JlerupoBaHue MeTallia pu CBapKe.

3aluTHBIE ra3bl IPU CBAPKE.

Mertannypruyeckue npoiecchl Ipy CBapKe B MHEPTHBIX 3alIUTHBIX ra3ax.
Oco0EeHHOCTH CBapKH B YTIIEKUCIIOM Tas3e.

. Haznauenue komnoHeHToB nokpsituii aist PZIC.

BakyymHas 3ammTa CBapOYHO BaHHbI

Bpeanble npuMecu B MeTaJuie MpH CBapKe U UX yAaJICHHE.

IIpumepHBbIi epeyeHb BOMPOCOB /ISl 9K3aMeHa B 6 cemecTpe

1
2
3
4
5.
6
7
8
9

miBa.

10

CBapouHas BaHHA, €€ THIIHI.

. CTpyKTypa u CBOWCTBA MeTajja B CBAPHBIX COCAUHECHUSIX.
. IlepBuyHas kpucTamau3anus METalIa CBAPOYHOU BaHHBI.
. XapaKkTepHble 30Hbl METAJIA B CBAPHBIX COCIUHEHUSIX.

Xumuueckas HCOAHOPOAHOCTh METAJlJIa HAa 'paHUIaX KPUCTAJNJIN3AIIUOHHBIX CJIIOCB.

. CTpyKTypHBIEC MpEeBpalleHUs] HU3KOYTIEPOAUCTON CTallu MPU HArpese.

. Bropuunas kpucTtaiinszamnus u CTPOEHUE CBApHOTO COCJIUHEHHUSA .

. CTpyKTypHBIE NpEeBpalleHUs] HU3KOYTIEPOAUCTON CTANU MPU OXJIAXKICHUH.

. ®opMHUpOBaHKE 30HBI TEPMUUECKOTO BIUSHUS U €€ BIUSIHUE HA XapaKTEPUCTHUKY CBAPHOTO

. CTpyKTypa 1 cBOWCTBa MeTaJljla 30Hbl TEPMUYECKOTO BIIMSHHUS [IPH CBApKE 3aKaIMBAIOIINXCS

CTaJIen.

11

12.
13.
14.
15.
16.
17.

18

19.
20.
21.
22.
23.
24.
25.
26.
27.

. JlebopmanmonHas cnocoOHOCTh MeTajlia IPU CBapKe.

X 0JIOHBIE TPEIIMHBI B CBAPHBIX COCUHEHMSIX.

TemmnepaTypHbII HHTEPBAJI XPYIKOCTH.

TexHonornueckas cBapuBacMOCTb METAJIJIOB.

I'opsiyas TpemnHa, ee BUIBI.

YyBCTBUTENBHOCTD CTANIN K TEPMUYECKOMY LIUKITY CBAPKH.

[Ipo6a UMET u BanukoBas npoda.

. JIukBalMOHHBIE MTPOLECCHI TPU KPUCTAIUIU3ALMY CBAPHOIO 1IBA.
Crnoco0bl ycTpaHEeHHS JTMKBAIMOHHBIX MPOCIOEK.

[TpuHUIMIIBI BEIOOpPA CBAPOYHBIX MAaTEPUAIOB.

[Tpouecchl KpuCTaIIU3aluU IPU CBapKe.

Jedopmaruu B cBapHbIX 00pa3liax Mpu MOJTYYEHHUH MPOJOJIbHBIX IIBOB.
[Nopstune TpewuHbl NpU CBapKe, MPUUYUHBI UX BO3SHUKHOBEHUS.

BnusHue nerupyromux 3JeMEeHTOB Ha MEXaHUYECKHE CBOWCTBA CBAPHOTIO IIBA.
Mepsl 00pBOBI C TOPSTYUMU TPELTUHAMH.

HuskoyriepoaucTsie cTany U UX CBapUBAEMOCTD.

CaolicTBa MeTalIa B OKOJIOIIOBHOM 30HE MPH CBAPKE BHICOKOJIETHPOBAHHBIX

CTaJIen.

28
29
30
31

. ledbopMannu B cBapHBIX 00pa3iax npu MOJyYEeHUU MPOIOJIbHBIX LIBOB.

. TeMIiepaTypHbII UHTEPBaI XPYIKOCTH.

. CTpyKTypHBIE IpEBpalIEeHNAs HU3KOYTJIEPOAUCTON CTAIHU IIPU Harpese.

. JInKBaIIMOHHBIE MPOIECCHI MPU KPUCTATUIU3AIMU CBapHOTO 1mBa. CIOcOOB! yCTPaHEHUS

JIMKBAITHOHHBIX IMMPOCIOCK.

Ikana oueHKH
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HIxaJjia oneHUBaAHUA

Onucanue

3auTeHo

BrimonHeHs! Bce BUABI y4eOHON pabOThI, MpeayCMOTPEHHbBIE paboyeii
nporpammoil. CTyJJeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHU M, YMEHUH,
HABBIKOB, OMNEpUPYET NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
HaBBIKAMH, IPUMEHSET UX B CUTyallMAX MOBBIIIEHHOM clioxkHOCTH. [1pn
3TOM MOTYT OBITH JOMYIIEHbl HE3HAYUTENIbHbIE OMMOKH, HETOYHOCTH,
3aTpyAHEHUS] MPU AHAIMTUYECKUX OIEpalusax, MepeHoce 3HAHUM U
YMEHHI Ha HOBbIE, HECTAHJAPTHBIC CUTYAIIHH.

He 3aureno

He Beimmonnen oxuH win  Oonee BUAOB  y4eOHOH  paboOTHI,
IPEeIyCMOTPEHHBIX pabodell mporpamMmol aucuuIUIMHBL CTyIeHT
JEMOHCTPHUPYET IIOJIHOE OTCYTCTBUE UIM HEJOCTATOYHOE COOTBETCTBUE
3HaHWM, yMEHUH, HAaBBIKOB, JOIYCKAIOTCS 3HAUYUTENIbHbIE OLIMOKH,
IPOSIBIISIETCS. OTCYTCTBUE 3HAHUM, YMEHHH, HABBIKOB II0 psLy
IIOKa3aTesel, CTyIeHT HE MOKET OIIEPUPOBATh 3HAHUSAMU U YMEHUAMHU
IIPU MX [IEPEHOCE HA HOBBIC CUTYAIINH.

ITpomexyTouHast arTecTanus o0ydarommxcs B (opMe IK3ameHa MPOBOAUTCS 0 OUIeTam B

NUCbMEHHOHU (hopMme.

PeryiiaMeHT poBeICHHS ATTECTAIINH:

- BpeMmsi JUIs TIOATrOTOBKU OTBETA Ha BOIMPOCH (He Oosee 40 MuH.),

- BpeMsI Ha BBINTOJTHCHUE 33JaHUS;

- BpeMsi Ha JI0KJa] (OTBET) Ha 3a/IaHHBII BOIIPOC (TeMy).

Conepxanre SK3aMCHAIIMOHHOTO 33/IaHUS ITPUBEICHO B MPUJIOKEHUH B. DK3aMeHAIIMOHHBIC
OuneThl XpaHsaTcs Ha kadeape u B marepuaiax PI1J] He pa3memaroTcs.

[To uroram npomeXKyTOYHOU aTTECTAIIMU 110 AUCUUILIMHE B JopMe IK3ameHa B 4 cemecTpe
BBICTABJISIETCS OIIEHKA «OTIMYHO», «XOPOILOY», KYJOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEILHOY.

HIkaJa oneHUBaAHUSA

Onucanue

OTiIn4YHO

BrimonaeHs! Bce BUIIBI yueOHOU pabOThI, IPETyCMOTPEHHEBIE padoUeii
nporpaMMoil. CTyA€HT JEMOHCTPHUPYET COOTBETCTBHE 3HAHNUI, YMEHHUH,
HaBBIKOB TIPHBEJCHHBIM B TaOMWIlaX IIOKaszaTeneld, omepupyer
npHOOpPEeTEHHBIMH 3HAHUSME, YMEHHSIMH, HABBIKAMH, TIPUMEHSIET UX B
CUTyaluusiX TMOBBIIEHHON cioxHocTd. Ilpm s3ToM Moryr ObITH
JOMYILIEHbl HE3HAYUTEIbHbBIE OLIMOKH, HETOUHOCTH, 3aTPyIHEHHS TPU
AHAJIMTUYECKUX OIEpalnax, MepeHoce 3HAHUK M yMEHHH Ha HOBBIE,
HECTaH/IapTHbIE CUTYaIINH.

Xopowmo

BrimonHeHs! Bce 00si3aTe/ibHbIE YCJIOBHSA MOATOTOBKHM CTyAeHTAa K
NPOMEKYTOYHOI aTTecTallMi, TPEIyCMOTPEHHBIE IPOrPaMMOM
JUCIUIIIINHBI. Oo6yuaromuiics JEMOHCTPHPYET 4acTHYHOE
COOTBETCTBUEC CICAYIOUINX 3H3HI/II71, yMeHI/Iﬁ, HAaBBIKOB ITPUBCACHHBIM B
TabmuIax IMOKa3aTelel, OMepupyeT NPHOOPETEeHHBIMH 3HAHUSMH,
YMEHMSIMH, HaBBIKAMH, TPUMEHSIET HUX B CUTYalHUAX IOBBILICHHON
cioxkHocTH. [Ipy 3TOM MOryT OBITH [HOMYyIIEHBI HE3HAYUTEIIbHBIC
OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPU AHAJIMTHUYCCKUX OIICpalUaX,
NIEpEeHOCE 3HAHUK U YMEHUI Ha HOBBIE, HECTaHIAPTHBIE CUTYaLlUH.

y)lOBJ'IeTBOpI/ITeJ'ILHO

BrimonHeHBI BCce 00si3aTe/IbHbIE YCJIOBHS MOATOTOBKHU CTYAEHTa K
NMPOMEKYTOYHOM aTTeCcTAllUM, MPEIYyCMOTPEHHbIE MPOrpaMMoin
JUCTIUILTAHBL. O0YyYaromuics IEMOHCTPUPYET HEMTOJIHOE COOTBETCTBUE
CIEYIOUIMX 3HAaHUI: JlomyckaroTcss 3HAYUTENBHBIC OIIUOKH,
MPOSIBISIETCS.  HEJOCTATOYHOCTh 3HAHWHN, [0 POy TOKa3aTelew,
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oOyJalomuiicss MCTBITHIBAET 3HAYUTEIBHBIE 3aTPYOHEHHUA TPHU
OTIEpUPOBAHUY 3HAHMSAMH MPU UX TIEPEHOCE HA HOBBIE CUTYaIlNH.

HeynosnerBoputensHo

He BhimonHeHsl o00s13aTeJIbHBIE YCJOBHS MOATOTOBKH CTyAeHTAa K
NPOMEKYTOYHOM aTTeCcTalMM, IPEIyCMOTPEHHbIE MPOrpaMMOM
mucturuabl, UJIW CtyaeHT AeMOHCTpUpPYET HEeTIOTHOE COOTBETCTBHE
3HAaHWH, YMEHHH, HAaBBIKOB MPHUBEJCHHBIM B TabJHIaX MOKa3aTeneH,
JOMYCKAIOTCSl 3HAYUTETbHBIC OIIMOKH, MpPOSBISETCS OTCYTCTBUE
3HaHU, yMEHU, HABBIKOB 10 PsAly TOKa3aTeNIeH, CTYACHT UCIIBITHIBAET
3HAYWUTENIbHBIE 3aTPyAHEHHS IIpU ONEPUPOBAHMHM 3HAHUAMHU U
YMEHMSIMU IIPU UX NIEPEHOCE Ha HOBBIE CUTYAIIHH.




