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1. HEJIM A 3AJIAYH TUCHUIT/INHBI

1.1. eau AuCIUIIHHBI

dbopMHpOBaHUE CICIUAIKMCTA BIAACIONIETO OCHOBAMH TCOPETUYCCKUX 3HA-
HUH 0 GU3HYCCKUX U (PU3NKO-XUMUYICCKUX MPOIieccax, MPOTEKAOIIMX B 30HE 1BA U
MPUICKANTUX YIaCTKaX B IIPOIIECCE CBAPKH.

1.2. 3axaun ocBOeHUSA TUCIUILITHHBI

- (hopMupoBaHHE COBPEMEHHBIX MPEJACTABICHUN O COBOKYITHOCTH SIBJICHH,
COCTABJISIFOIIUX CYITHOCTH CBapKH;

- ¢hopMHpOBaHKE CIOCOOHOCTH K TOMYYEHUIO HOBOM MH(OpMAIINH, KayecT-
BCHHOTO M KOJMYECTBEHHOTO aHAINW3a SBJICHHUM, MPOUCXOMAIINX B IMPOIECCE
CBapKH;

- MMOJy4YeHNEe HaBBIKOB pacyeTa MPOIEeCCOB, MPOUCXOIIIINX PH (HOPMHPO-
BaHHUH CBapHOTO COCIMHCHUS.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOI
HMucuumnaa b1.B.03 «Teopust cBapoYHBIX MPOLECCOB» OTHOCUTCS K JMC-
UIUIMHAM BapuaTUBHOM Yactu 610ka b1.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYUEHUA 110
JUCHUIIJIMHE

[Iponecc m3ydeHUs TUCIUIIINHBI «Teopus CBApOYHBIX IPOIIECCOBY» Ha-
npaBJicH Ha (OPMUPOBAHUE CICAYIONNX KOMIIETECHITHH:

[TIK-3 — crocoOeH ydacTBOBaTh B padOTax MO JOBOJKE U OCBOCHHIO TEXHO-
JIOTUYECKHUX TIPOIIECCOB CBApKH M POJCTBEHHBIX TMPOIECCOB B XOJI¢ MOATOTOBKH
ITPOU3BOJICTBA HOBOM NPOIYKIIUH,

[IK-5 — croco0eH K MeTpOoJIOTUYECKOMY O0ECTIEUeHUI0 TEXHOJOTUYECKUX
MPOIIECCOB, K MCIOIb30BAHUIO THUIIOBBIX METOJOB KOHTPOJIS KauyecTBa BBITyCKae-
MOU MPOAYKITUU B CBAPOUYHOM IIPOU3BOJICTBE.

PesynbTaTnl 00y4eHusi, XapaKTepu3ywouue

Komnerenuus
c(hopMHUPOBAHHOCTH KOMIETEHIIUH

[1K-3 3HaTh QuU3MUECKHEe OCHOBBI 00pa30BaHUs CBApPHbBIX, MAsHBIX U Kiee-
BBIX COEJUHEHMM; XapaKTEPUCTUKHM M BO3MOKHOCTH HCTOYHUKOB
SHEPTHUH, UCIIOJIb3YEMBIX IIPU CBApKE, Maiike U TEPMUUECKOHN pe3Ke;
OCHOBBI TIPOLIECCOB IE€PEPACIPENEICHUS] BBOAMMON IIPH CBapKe M
TEPMHUUYECKOI pe3Ke TEeIIOThl; MPUPOAy U crneuuduxy (a3oBbIX U
CTPYKTYPHBIX IpEBpaIlleHUil B MeTa/UIax U TepMoJie(OpMalMOHHbBIX
IIPOLIECCOB.

YMerh Ki1accuUIMPOBATH CHOCOOBI CBAPKU MO BUAAM HCTOYHHMKA
SHEPTUH, ONPENENISITh SHEPreTUUECKHE XapaKTEePUCTUKN HCTOYHUKOB
SHEpPI'uu; MPaBUIBHO BBIOPATh 3JIEMEHTApPHOE TENO, SKBHBAJICHTHOE
paccMaTpuBaeMOMy HarpeBaeMoMy H3/IENIHI0; CXEeMaTH3UpOBaTh HC-
TOYHHKH TEIUIOTHI; CPOPMYIMPOBATh TPAHUYHbIE YCIOBHS; paccyu-
TaThb TEMIIEPAaTypHOE I0J€; BBIYUCIUTH HEOOXOJUMBIE MapaMeTpbl
TEPMUYECKOTO IIMKJIA; ONHCaTh CYIIHOCTh U Tpupoxy Qusu-
KO-XMMHUYECKHUX MPOLECCOB, IPOTEKAOIUX MPU OMPEIEIEHHOM CII0-
co0e CBapKH B XapaKTEPHBIX 30HAX COCIMHEHHS, 1 OPHEHTUPOBOYHO




MPOTHO3UPOBATh XUMUYECKUIN COCTAaB MeTajlsla CBapHOIO IIBa; C HC-
MOJIb30BAHUEM CITPABOYHBIX MAaTEpUAIOB M Ha OCHOBE PACUETHBIX
JAHHBIX 110 apaMeTpaM CBapOYHBIX TepMoiehOpMallMOHHBIX IIUKIIOB
MIPOTHO3UPOBATH, & 3aTEM IKCIIEPUMEHTAILHO MMOATBEPANTh HATHYNE
XapaKTepHBIX YYaCTKOB CO CTPYKTypaMu OIPEAEICHHOrO0 TuIa B
CBapHBIX COCAMHCHHSIX B 3aBUCHUMOCTH OT TPUPOJBI CBAPUBAEMOTO
MaTepuaga 1 0COOEHHOCTEN TEXHOJIOTHH CBAPKU

Bnagers ocHoBamMu BbIOOpa crioco0a CBapKU M CBApOYHBIX Marte-
pHaJIOB AJsl ONPENENIEHHOr0 KOHCTPYKI[MOHHOIO MaTepuana; OCHO-
BaMU PacyeTOB CBAPUBAEMOCTH METAJLIOB U CILIABOB, PACIPECIICHUS
TEIUIOBOTO IOJII B METaJljle IpU CBapKe, OCHOBAaMH pPacyeToB BO3-
MOKHOCTH (pa30BBIX M CTPYKTYpPHBIX NPEBPALICHUH MPH TEIJIOBOM
BO3/I€HCTBUY HCTOYHUKOB SHEPTUU IIPU CBAPKE

I1K-5

3HaTh MCTOABI TCOPCTUICCKOTO U SKCIICPUMCHTAJIbHOT'O UCCIICI0BA-
HHA CBAPOYHLBIX ITPOLECCCOB

Ymerhb IPUMCHATb METOJAbI MAaTEMATHUYCCKOI'O aHalli3a U MOACIINPO-
BaHUJ IIPU UCCICAOBAHUN CBAPOYHBLIX ITPOLCCCOB; MCIIOJIB30BATh Oa-
30BbIC MCTO/AbI HCCHGHOB&TCHBCKOﬁ pa6OTLI

Bnagers HaBbIKaMu 3KCILTyaTalluu MpUOOPOB U 00OPYAOBAHMUS, HC-
MOJIb3YEMBIX MPH HCCIICAOBAHUH CBAPOYHBIX IMPOIIECCOB; HABBIKAMH
00pabOTKH Pe3yJbTaTOB UCCIEAOBAHUI

4. O BEM JUCHUIIJIMHBI

OO6mast TpyI10eMKOCTh TUCHUIUIMHBI « Teopusi CBAPOUHBIX MPOIIECCOB» CO-

CTaBJIsET [ 3.€.

Pacnpenenenuie Tpy10eMKOCTH TUCIUTUIMHBI IO BUAAM 3aHSATUN
ouHasi popma o0yueHust

. Bcero CemecTpsl

Buapl yueOHOM paboThI HACOB 5 5
AyauTOpHBbIE 3aHSITHS (BCEro) 128 64 64
B Tom uncre:
Jlexknnn 12 36 36
[TpakTueckue 3auarus (113) 36 18 18
JlabopaTtopusbie pabotsl (JIP) 20 10 10
CamocrosiTesibHas paboTa 70 53 17
Kypcosasi padora + +
Yackl Ha KOHTPOJIb o4 27 27
Byl npoMexyTOUHOM aTTECTALIMU - SK3aMEH + + +
OO6m1ast TPy 10€MKOCTb:
aKaJeMHUYECKHUE YacChl 252 144 108
3a4.e]I. 7 4 3




3a04Hast popma 00y4eHHs

Bunpl yueOHOM paboThI

Bcero

CemecTpsl

4acoB 5

AyAUTOpPHBIE 3aHATHS (BCEro)

20

20

B TtoMm uucie:

Jlexun

[Tpaktuueckue 3anstus (I13)

JlabopaTtopusie pabotsl (JIP)

oo~ |00
(oo} =N Heo)

CamocrosiTesibHasi padoTa

223

223

KypcoBasi padora

+
+

Yacel Ha KOHTPOJIb

(o]
(o]

Buapl MpoMEKyTOUYHOM aTTECTALMH - DK3aMEH

OO6m1ast TpPy10€MKOCTb:
aKaJIEMUYECKHUE YaChI

3a4.CJ.

252

252

5. COAEP KAHME JUCIHHUIIJIMHBI (MOAYJIS)
5.1 Conep:kaHue pa3ieioB AUCHUIUIMHBI M pacnpeaejieHue TPyA0eM-
KOCTH 110 BHJaM 3aHATHH

o4yHasi popma 00yueHust

Ne
/1

HaumeHoBaHne
TEMBI

CopnepxaHue paszena

IIpax
3aH.

J1ab.
3aH.

CPC

Bcero,
yac

duznyeckue
OCHOBBI M KJIaC-
CU(UKAITUS
MPOIIECCOB
CBapKu

Buabr aneMeHTapHBIX CBA3€H B TBEPABIX TeaX M MOHOJUTHBIX COE/IH-
HeHUAX. DHU3MKO-XUMHYECKHe OCOOCHHOCTH TIIONYYEHHS CBAapHBIX,
NasHBIX U KIEeBBIX coeanHeHnid. CBapka B XHIKOI M TBepaoil (azax.
[Naiika u ckieuBanue. TepMoauHaMKKa W OalaHC DHEPTHH TpoIliecca
cBapku. KIIJI cBapounsix mnpoueccoB. Kiaccudukanmsi npoueccos| 8
cBapku. Tepmuyeckue mnpouecchl. TepMoOMeXaHHYECKHE IPOLECCHI.
IIpeccoBbre n Mexanndeckue nponeccsl. OneHka YHePreTHIecKon 3¢-
(heKTUBHOCTH TIPOIIECCOB CBapKHU. TpeOoBaHMS K HCTOYHHKAM YHEPTUH
CBAPOYHBIX NTPOIIECCOB.

20

Dusu-
KO-XHUMHYECKHE
MPOLIECCHI B
JlyTOBOM  pa3psi-
Ie

IIpoBOAMMOCTh TBEPABIX TeEJ, JKUAKOCTEH M ra3oB. DJIEKTpUUECKUH
paspsin B razax. OnpezeneHue 1yroBoro paspsjaa. Bo3Oyxaenue nyru u
€€ OCHOBHbIE 30HbI. BonbTamnepHas XapakTepuCcTHKa JyTH.
DJeMeHTapHbIe MpOLECCH B CTONIOE Nyru. SIBjeHHe MOHW3aLUH, II0-
TEHIHAI MOHMW3aIuu. MeXaHH3Mbl HOHM3anuu. TepMudeckass HOHH3a-
ust ra3a. Ypasaenune Caxa. D dexTHBHBIN TOTESHINAT HOHU3AIHH.
SIBnenue nepeHoca B cToa0e AyTH (3IEKTPO- U TEIUIONPOBOAHOCTE), UX
3HaueHne. CaMOperyiInpoBaHHE IPOLECCOB B cToyOe ayru. bamanc
SHepruu B cTonbe ayru. CpenHss TemIlepaTypa, HalpsHKEHHOCTh U
cpenHss IUIOTHOCTH B crojbe ayru. Ypaerenus K.K.Xpenosa mis
pacdera TemmepaTypsl Iyrd. IlpuanekTpojHble 00JacTH JYrOBOTO
pa3psana. DMHUCCHOHHBIE IPOLIECCHI HA TOBEPXHOCTH TBEPABIX TEI.
MarauToruipoJUHaMiKa CBApOYHON Jyru. MarHUTHOE IOJe CBapod-
HOTO KOHTypa. BHemnee marautHOe mosne u ayra. [lepeHoc mMeramna B
CBAapOYHBIX Iyrax. VIMITyTbCHOE yHpaBlIeHHE IEPEeHOCOM MeTalia B
nayre. Pa3HOBUAHOCTH DYTOBBIX pa3psioB, IPHMEHSAEMBIX B CBAPOUHOH
TexHrKe. OCOOEHHOCTH J[yTH IIePEeMEHHOT0 TOKa. BeHTHnbHbIH 3¢ ek
1 IIOCTOSIHHASL COCTaBIIsIoNnast Toka. CBapKa Ha IepeMEHHOM TOKe.
CBapouHble AyrH ¢ IUIaBSIUMCA 3IIEKTpoaoM. OcoOeHHOCTH OYTH B
3alUTHBIX ra3ax U BakyyMme. CBapOuHbIe AyTH C HEMJIABALIUMCS dJICK-
TponomM. [lna3meHHble cBapo4HBIE AYTH. BUABI 1 0COOCHHOCTH IUIa3-
MEHHBIX JyT.

18

10

12

48

Tepmuueckue
HE[YyTOBbIE
HCTOYHUKHI
SHEPTUU

DJeKTPOHHO-Ty4eBble MCTOUYHHKH. OCHOBHBIE (M3HYECKHE XapakTe-
pUCTUKH. B3anMoneicTBue 3JeKTpOHHOrO Jiyya ¢ BemiectBoM. Ilpu-
MEHEHHE 3JIEKTPOHHO-IYUeBbIX MpolueccoB. DOTOHHO-TyueBbIE HC-
toyHuky. [lonuxpomaTudeckuii ceT. KorepeHTHOE HU3ITydeHNeE Ta3epOB

12




U €r0 OCHOBHBIE CBOMCTBA. B3auMOIENCTBYSI U3/1y4YEHUS C BELIECTBOM.
ITpumeneHre (GOTOHHO-IYYEBBIX HCTOYHUKOB. ['a3oriaMeHHbIE HC-
TOYHHKH PHEPrHH CBapKH U pe3Kd MeTayuioB. ['a3oBoe miams: mapa-
MeTpbl U cTpoeHHe. DPUBNKO-XUMHUECKHE OCHOBBI Ta30IUIaMEHHON
pe3ku MeTayuioB. TepMuuecKuil 1 TEPMOXMMUYECKHH BUIIBI PE3KH.

Tepmomnpecco-
BbIE U IIpecco-
MeXaHUYECKUe
CBapOYHBIE
MIPOIIECCHI

TepmorpeccoBbie  mponecchl. CrocoObl  TEpPMONPECCOBOH  CBapKH.
KonraktHas cBapka. Kysneunas csapka. Knaccuduxanus mpeccome-
XaHHYECKUX HCTOYHHKOB. IIpeccoBOMEXaHMUYECKUIT KOHTAKT U XOJIOJ-
Has cBapka. Tpymuiics KOHTaKT U CBapKa TPEHUEM. Y JapHbI KOHTaKT
U CBapKa B3PbIBOM.

16

OCHOBHEIE  TIO-
HSTHS U 3aKOHEI
B pacueTrax Te-
IIJIOBBIX mpo-
LIECCOB npu
CBapKe

OcHOBHBIE OHATHS U onpexneneHns. CxeMbl HarpeBaemoro Tena. Te-
WIo(U3MYECKIe BETMYUHBl ¥ MOHATH.3aKOH TeIuIonpoBoHocTH Dy-
poe. [ToBepxHOCTHAS TEIIOOTAAYa ¥ KpaeBble yCIoBHs. KoHBEeKTHBHEIH
temnoobmen. Jlyunctsiii TermooomeH. Kpaesole ycnoBus. Jduddepen-
[MaJbHbIC YPAaBHEHUS TEIUIONPOBOAHOCTH. Kilaccudukanus HCTOUHH-
KOB TerIoThl. CXeMaTH3alusi CBApOYHbIX HCTOUHUKOB TEILIOTHI.

16

TeruoBble mpoO-
LIeCChl TpU Ha-
rpeBe TeJl HC-
TOYHHKAMU
TEIUIOTHI

Pacnpenenenue TemaoTs OT HENOABUAKHBIX HICTOUHUKOB. MTHOBEHHBIH
TOYEYHBIH MUCTOYHUK. MTHOBEHHBII JMHEHHBI MCTOUYHUK. MrHOBEH-
HBI MJIOCKUM MCTOYHHMK. HempephlBHO AEHCTBYIOLINE HEMOIBU)KHBIC
UCTOYHUKH. [IBIXKYIIMECs UCTOYHUKU TEIIOThl. TOoueuHbIl MCTOYHUK
Ha TIOBEPXHOCTH IONYOCCKOHEYHOro Tena. JIMHEHHBIH HCTOYHHK B
OeckoHEUHOM Mm1acTHHE. [II0CKuil HICTOYHHUK B OECKOHEYHOM CTEpIKHE.
Tleprozs! TEMIOHACHILEHUS U BEIPABHUBAHMS TeMIlepaTypsl. beicTpo-
JBIDKYIIMECS] HCTOYHUKH TEIJIOTHL. BIHsAHNE OrpaHHYeHHOCTH pa3Me-
pPOB Tela Ha IPOLECCHl PaclIpOCTPaHEHHs TEIIOThl. BeICTpoaBHKY-
HIMICS TOUCUHBIH UCTOUHHK Ha TOBEPXHOCTH ILUIACTUHBIL.
Pacnpenenenue ucrouHuka TeIIOTh.. MIHOBEHHBI HOPMAaJBHO KpY-
roBOM UCTOUHMK. JIBHOXKYIIUICS HOpMaJIbHO KPYroBOi MCTOYHUK. Pac-
4eT TeMIepaTyp MpH CBapKe pa3sHOPOIHBIX METAUIOB. Mcrmombp3oBaHue
OBM s pacyeToB noneit TemiepaTyp. DKCIIEpUMEHTAIBHOE Ope/e-
JICHHE TeMIIEpaTyphl IIPU CBapKe.

22

Harpes u mnas-
JIEHHe MeTajia
IIPU CBapKe

BnusiHMe pexuMa CBapkd M TEIUIOPU3UUECKHX CBOMCTB MeTaia Ha
nojne Ttemmeparyp. Pasmep 3o0Hbl HarpeBa. Tepmuueckuil nukn mnpu
OJIHOIIPOXOJHOI cBapke; MakcUMallbHble TeMIlepaTypbl. MrHoBeHHas
CKOpPOCTb OXJAXJIEHHs IpU [aHHOW Temmeparype. JlnuTenbHOCTH
npeOBIBaHUS MeTallla BBIIIE JaHHOW Temreparypsl. Harpes n miasie-
HHe TIpucajgodHoro Meramia. IlmaBnenue snmexrpona. IlmaBnenume oc-
HOBHOTO MeTaia. GopMbI CBAPOYHOI BaHHBI IIPH PA3IHIHBIX CIIOCO0aX
cBapku. Temmeparypa cBapo4HOW BaHHEL TerioBas 3(p¢eKTHBHOCTD
TpOILECCa CBAPKH.

14

Tepmonedop-
MAalMOHHbIE
MPOIIECCHI u
npeBpaleHus B
MeTajiax  Ipu
cBapKe

TepmoaehopmannoHHbIe Mpoliecchl NpH CBapke. [ToHsATHE 0 CBapOYHBIX
nedopmaruax U HanpsDKeHUsX. BUIBI CBapOUHBIX HANPsDKEHUH U Jie-
(dopmarmit. CBoiicTBa METAUIOB TIPH TEMIIEPATYpax CBAPOYHOIO Tep-
MHYECKOTO LHUKJIA. THNNYHbIE THIATOMETPHYECKHE KPHUBBIC METAIIOB
npu cBapke. [ToHsTHE 0 TepMOIeHOPMAIIMOHHOM LIHKIIE IPH CBapKe.
OO0pa3oBaHHe CBapHBIX COCOMHEHHH W (HOPMHPOBaHHE IEPBUIHON
CTPYKTYpHI MeTaita mBa. [lonsTne o cBapuBaeMocTH. Kpurepun cBa-
puBaemocTH. OOLIHE TOJIOKEHHS Teopur KpucTawm3anuu. [ToHsTie o
TEPMHUYECKOM M KOHIICHTPAIIMOHHOM MEePeOXIaXAeHUU. [ OMoreHHast u
reTeporeHHasl KpHcTauIn3alys, CKOpocTh Kpuctammusauu. OcobeH-
HOCTH KPHCTAJUTM3AIMH YUCTBIX METAJUIOB. KpHCTAIUTH3aIHsl CIIaBOB.
Tunel mepBUYHON CTPYKTYpHI TpH Kpucraummsanund. OcoOeHHOCTH
KpUCTAIU3alMd U (HOPMHPOBaHUS MEPBHYHON CTPYKTYphI MeTailia
mBa. CxeMa KpucTayum3anuy mBa. OakTophl, BIUSIONINE HA MEPBUY-
HYIO CTPYKTYpY cBapHoro miBa. CocoObl HU3MEHEHHsI CTPYKTYpPBI LIBa
P CBapKe.

18

XuMuyeckas
HEOJHOPOJI-
HOCTb CBapHOTO
COCIUHEHHUS.
lopsiune  Tpe-
IIMHBI

XuMHYeckas HEOJHOPOAHOCTh CBapHOTO COEIMHEHMs. Bupl xumuye-
CKOM HEOJHOPOTHOCTH IBA. BimsHme pexnma CBapKH Ha CTENCHb
XUMHYECKOH HEOTHOPOIHOCTH CBAapHOTo mBa. JleheKThl KpHCTaIIn-
YEeCKON peIeTKH B MeTaJulax MpH cBapke. [loHATHE 0 medekrax Kpu-
cTamdeckoil pemerkd. OcoOEHHOCTH pacrlpeneneHus U IIOTHOCTD
HECOBEPILIEHCTB KPHCTAJUTMYECKOTO CTPOEHHS B METajle CBAapHOTO
coenuHeHus. [Ipupona oOpa3oBaHUS TOPSUMX TPEIIMH IPU CBapKe.
XapakTep U3MEHEHUs IPOYHOCTH U MIACTUYHOCTH METAJUIOB U CIJIaBOB
B 00J1aCTH BBICOKHMX Temmnepartyp. Buumsl ropsunx tpeumH. CrnocoOs
OLICHKU COINPOTHUBIISIEMOCTH CIUIABOB OOPAa30BAHHUIO TOPSUUX TPEIIUH
opu cBapke. MeToabl MOBBILIEHHS COIPOTUBIIIEMOCTU CBAPHBIX CO-
eIMHEHNI 00pa30BaHUIO FOPSINX TPEIINH.

14

10

dazoBbie u

DazoBble U CTPYKTYPHBIE NPEBPAILEHUs] B METalIaX B TBEPAOM CO-

18




CTPYKTYpPHBIE  |CTOSIHUM IPH CBapKe. XapaKTepHbIE 30HBI CBAPHBIX COeAMHEHUH. Buib
NpEBpaLICHUs] B|IpeBpallleHUil B METa/UIe CBApHBIX coennHenuil. [Ipupoaa u Mexanusm
MeTallax. 00pa30BaHUs XONOJHBIX TPEIIUH B CBApHBIX COEIMHEHUsX. Bumsl xo-
XomonHbIe JOAHBIX TPENIMH. 3aMeIUICHHBIH XapakTep pa3pylIeHHs MeTauia.
TPEIIUHEI CrocoObl TOBBIMIECHUST CONPOTHBISIEMOCTH CBAPHBIX COETMHEHUI XO-
JIOAHBIM TpEIIMHAM. SIBIICHHE OXpYIMUMBAHMS M XPYIKOE pa3pylIeHHe
MeTa/ula CBapHBIX COCIWHEHHH. MeXaHW3M W IpHpoAa 0Opa3oBaHHS
TPEIIMH MOBTOpHOro HarpeBa. OIllEHKa CONPOTUBISIEMOCTH CTalel
TPEIHAM OBTOPHOro Harpera. CrocoObl MPeqoTBPAIEHUs TPEILHH.
Hrorof 72 | 36 |20 | 70 | 198
3a04Has popma 00yyeHusn
Ne | HaumeHnoBanue Conepaamme pasnena Tlex [pak |JIa6. CPC Bcero,
/11 TEMBbI 3aH. | 3aH. qac
1 |Dusnueckue Bunbl aneMeHTapHBIX CBsA3€il B TBEPBIX TelaX U MOHONUTHBIX COEAHU-
OCHOBBI M KJac-|HEHUsIX. DHU3MKO-XUMHYECKHE OCOOCHHOCTU MONy4YEeHHsS CBapHBIX,
cudukanus NasHBIX U KJIEeBBIX coequHeHni. CBapka B JKHIKOH U TBepIoi (aszax.
IIPOLIECCOB Tlaiika m ckmenBanue. TepmonuHamMuKka M OanaHC SHEPTHM Iporecca
CBapKu cBapku. KIIJ[ cBapounbix mporeccoB. Knaccuduramus mporieccoB| 2 - - 22 24
cBapkd. TepMmuueckne nporecchl. TepMOMeXaHHYeCKHe IPOLECCHI.
IIpeccoBbie u MexaHudeckue mporecchl. OneHKa 3HePreTUIecKoi -
(heKTUBHOCTH TIPOIIECCOB CBapKU. TpeOoBaHMs K HCTOYHHKAM SHEPIUN
CBAPOYHBIX NTPOIIECCOB.
2 |Pumsu- IIpoBogUMOCTE TBEPABIX TN, KUIKOCTEH U Ta30B. DIEKTPUUYECKUI
KO-XUMHYECKHe |pa3psj B rasax. OnpeneneHue JyroBoro paspsaa. Bo3oyxnenue nyru u
TIPOLIECCH B|ee OCHOBHEBIE 30HBL. BonbTammepHas XapaKTepUCTHKA JTyTH.
IYTOBOM pas3psi-|DIeMeHTapHbIe MPOLecCH B cTOJIOE AyrH. SIBIeHMe MOHM3AIMH, I0-
ae TeHIHAI MOHHM3AIMK. MeXaHu3Mbl HOHM3auK. TepMudeckas HOHH3a-
ust ra3a. Ypasaenue Caxa. ¢ exTHBHBINA MOTSHINAT HOHU3AIHH.
SIBneHne nepeHoca B cToi0e Iyru (3MEKTPO- U TEIUIONPOBOIHOCTD), HX
3HayeHue. CaMOperynupoBaHue MpoLeccoB B croibe ayru. bamanc
sHeprun B crojbe myru. CpenHss Temieparypa, HaNpsHKEHHOCTb U
cpenmHss IUIOTHOCTH B croibe nyru. Ypasnenus K.K.XpenoBa mis
pacdera TeMmeparypel Iyru. IIpHaseKTpoxHble 00IacTH JTyroBOTO 2 ) > | 30 34
paspsiia. DMHUCCHOHHBIE ITPOLIECCHI Ha TOBEPXHOCTH TBEPABIX TEIL.
MaraurorupoinHaMMKa CBapOYHOM Ayru. MarHuTHOE IoJjie CBapou-
HOTO KOHTypa. BHemrHee MarauTHOe mosie u ayra. IlepeHoc merania B
CBApOUYHBIX Ayrax. VIMIyimbCcHOE yIIpaBlICHHE IEPEHOCOM MeTalia B
Iyre.Pa3sHOBHIHOCTH IYTOBBIX pa3psioB, IPHMEHSIEMBIX B CBAPOYHOI
TexHrke. OCOOEHHOCTH JIyTH TIePEMEHHOr0 ToKa. BeHTHIbHBII 2 dexT
W MOCTOSIHHAS cOoCTaBisifomas Toka. CBapka Ha HEPEMEHHOM TOKE.
CBapo4HBIe IYTU C IUIABAIIAMCS 3JeKTpoJoM. OCcoOEHHOCTH IyTH B
3aIIUTHBIX ra3ax u Bakyyme. CBapOYHBIE YT C HETUIABSIIUMCS JJIeK-
Tponom. IIma3meHHbIe cBapo4YHBIE AyTH. BHIb M 0COOEHHOCTH IITa3-
MEHHBIX JyT.
3 |Tepmuueckue |DmexkTpoHHO-TydeBBlE HCTOYHHKHA. OCHOBHBIC (H3MYECKHE XapaKTe-
HEIyroBbIe pucTHKH. B3anmopeiicTBre »IeKTPOHHOTO Jiyda ¢ BemectBoM. [Ipume-
HCTOYHHKHU HEHHUE 3JIEKTPOHHO-TYy4YeBHIX MpoleccoB. (DOTOHHO-IyYeBbIE HCTOY-
SHEPTUH Huku. [lonuxpomaruueckuii ceer. KorepeHTHoe M3nydyeHHe J1a3epoB U
€ro OCHOBHBIE CBOMCTBAa. B3anmopeicTBus H3IydeHHs] C BEIIECTBOM.| - - - |22 22
IIpumenenne (HOTOHHO-TYyYEBEIX HMCTOYHHKOB. ['a30IIaMeHHBIE HC-
TOYHUKH PHEPTUH CBAPKH M PE3KH MeTauioB. ['a30Boe Iams: mapa-
MeTpel U crpoeHne. PH3MKO-XMMUYECKHE OCHOBBHI Ta30IIaMEHHOIT
pe3KH MeTaIoB. TepMIYecKui 1 TePMOXUMIUECKUH BHBI PE3KH.
4 |Tepmomnpecco- |TepmonpeccoBbie mporecchl. CHocoObl TEepMONPECCOBOil CBapKH.
Bole U mpecco-|KontaktHas cBapka. Ky3neunas cpapka. Kiaccudukanus npeccome-
MEXaHWYECKUE |XaHMYECKUX MCTOYHHUKOB. [IpeccoBOMEXaHMUECKHH KOHTAaKT M XOJIOI-| - - - |22 22
CBapOYHBIE Has cBapka. Tpymuics KOHTaKT U CBapKa TPEHHEM. Y IapHBIH KOHTAaKT
TIPOLIECCH Y CBapKa B3PHIBOM.
5 |OcuoBHble 1O-|OCHOBHBIE TTIOHATHSA U onpeneneHus. CxeMsl HarpeBaeMoro Tena. Ter-
HATHSA U 3aKOHBI .]'lO(bI/ISI/I‘leCKI/Ie BEJIMYMHBI U TOHATHSA. 3aKOH TEMJIONPOBOHOCTU (Dy—
B pacuerax Te-|pbe. [loBepXHOCTHAS TEMIOOTAAYA U KpaeBble YCIoBUs. KOHBEKTUBHBIN | 2 ) 22 24
TUTOBBIX npo-|remnoodmen. Jlyuncrteiii Termooomen. Kpaeseie ycnosus. duddepen-
IIECCOB IpU | HAAJIBHBIE YPABHEHUS TEIJIOTIPOBOAHOCTH. Knaccu(bnxaunﬂ HUCTOYHH-
CBapKe KOB TeIUIOTH. CXEeMAaTH3aIHsl CBAPOYHBIX HCTOUYHUKOB TEIUIOTHL.
6 |TemnoBele npo-|Pacnpenenenne TEmIOTH OT HENOABIKHBIX HCTOYHUKOB. MTHOBEHHBII
LIECChl NPU Ha-|TOYEUHBIH MCTOYHMK. MTHOBEHHBIH JMHEHHBIH HCTOYHUK. MTIHOBEH-
rpeBe Tel WHC-|HbIil IUIOCKHH MCTOYHHMK. HempephiBHO NEHCTBYIOIINE HEMOABMKHBIC| 2 2 4 | 17 25

TOYHHUKAMH
TEIIJIOThI

HUCTOYHMKH. J[BMXKylIMecs UCTOUHUKU TEIUIOThl. TOUYEUHBIH MCTOUYHUK
Ha TNOBEPXHOCTU IOJYyOECKOHEYHOro Tena. JIMHEHHBI HMCTOYHUK B




OeckoHeuHOH muacThHe. I1mockuit HCTOUHNK B OECKOHEYHOM CTEpIKHE.
Ileproas! TENIOHACHINIEHHUS U BBHIPABHUBAHMS TemIepaTypbl. beictpo-
JBIKYIIHECS] HCTOYHUKH TEIJIOTHL. BIIMsHUE OrpaHMUEHHOCTH pa3Me-
pOB Teyia Ha MPOLECCH PAacHpPOCTPAHEHHS TEIUIOTH. BEICTpOoABIIKY-
IUiCsl TOYSYHBIH HCTOYHUK HA TOBEPXHOCTH IUIACTHHBL
Pacnipenenenne MCTOYHMKA TEIIOTH.. MIHOBEHHBI HOPMAIBHO KpYy-
roBOM MCTOYHMK. J[BIKyIUICS HOPMaJIbHO KPyroBOM MCTOUHMK. Pac-
4yeT TEMIEepaTyp MpU CBapKe pPasHOPOJHBIX METAIIOB. Mcrnombp3oBaHue
OBM muis pacyeToB mosel Temmeparyp. DKCIepUMEHTAIbHOE Ompeie-
JIEHHE TeMIIepaTyphl IIPU CBapKe.

Harpes u mnas-
JICHHE MeTallia
IIPU CBapKe

BimsHue peskuMa cBapku M TEIIOQHU3WYECKHX CBOMCTB MeTala Ha
none TtemmepaTyp. Pasmep 30HBI HarpeBa. TepMuyecKuil LMK NpH
OJHOIIPOXOJHOH cBapke; MaKCHUMalIbHbIC TeMIIepaTypbl. MrHOBEHHas
CKOpPOCTb OXJaXAEHHA IpH JaHHOW Temmeparype. JIUTENIbHOCTH
npeOBIBaHUS MeTallla BbIIIe JaHHOM Temmeparypsl. Harpes u miasme-
HUE mpucagodyHoro meramwia. IlnaBnenue snekrpona. IlnaBnenue oc-
HOBHOTO MeTaa. GopMel cCBApOUHOI BaHHBI IIPH PA3IHYHBIX CIOCO0AX
cBapku. Temmeparypa cBapouHoi BaHHBEL TeruioBas 3¢QEKTHBHOCTD
TpOLECCA CBAPKH.

22

24

Tepmonedop-
MAalMOHHbIE
MPOLIECCHI u
NpeBpaIleHus B
MeTajiax — Ipu
CBapKe

TepmonedopManmoHHEIE IPOLECCH IPH CBapKe. [IoHsATHE 0 CBapOYHBIX
nedopmaryax U HanpsDKeHUSX. BUbl CBapoOYHBIX HANPSDKEHUH W Ie-
(dopmanuii. CBOHCTBa METAIOB MPH TEMIEpaTypax CBApOYHOTO Tep-
MHYECKOr0 LUKJIa. THIMYHBIC AUIATOMETPUYCCKHE KPUBBIC METAaIOB
npu cBapke. [TousaTre o TepMoaehOPMAIIMOHHOM LIUKIIC IPH CBapKe.
OO0pa3oBaHHe CBapHBIX COCIUHEHUH M (OPMUPOBaHWE NEPBHYHON
CTPYKTYpHI MeTaiia mBa. [loHsTre o cBapuBaemMocTH. Kpurepun cBa-
puBaeMocTH. OOIIMe TOJIOXKEHHS TeopuH KpucTaum3anuu. [ToHsTue o
TEPMHUYECKOM M KOHIEHTPAILIMOHHOM IIepeoXIaXIeHHN. | OMOreHHas U
TeTepOreHHass KpUCTAUIU3ALMSA, CKOPOCTh Kpucramimsauud. OcoOeH-
HOCTH KPHCTAJUIM3ALMH YUCTHIX METaJUoB. KpucTamu3anus CriiaBos.
Tunel NepBUYHOR CTPYKTYpbl IpH KpucTaummsanud. OcoGeHHOCTH
KpUCTAIU3aLUd U (QOPMHPOBAHMS NEPBUYHOH CTPYKTYphl MeTauia
mBa. CxeMa KpHCTaU3alKy 1mBa. MakTopel, BIMSIOLINE HA TIEPBUY-
HYIO CTPYKTYpy cBapHOro mBa. CriocoObl H3MEHEHUs CTPYKTYpHI IIBa
TP CBApKe.

22

24

XumMuueckas
HEOJHOPOI-
HOCTh CBapHOTO
COCIUHCHMS.
lopsiune  Tpe-
LIAHEI

XuMmHueckas HEOAHOPOJHOCTb CBAPHOIO CoelUHEHMs. Buabl xumuye-
CKOM HEOJHOPOTHOCTH IIBa. BimsHWe pexuMma CBapKH Ha CTETICHb
XUMHYECKOH HEOTHOPOAHOCTH CBapHOTo miBa. JledeKTsl KpHCTam-
YeCKOl peleTkn B MeTajulax mpu cBapke. [loHstue o medexrax Kpu-
cTammaeckoil pemeTkn. OcoOEHHOCTH pacpe/ielieHHs U IIOTHOCTD
HECOBEPIIEHCTB KPUCTAJUINYECKOTO CTPOEHHsS B METaJle CBapHOTO
coenunenus. IIpupona oOpa3oBaHusi TOPSYMX TPEIIMH IIPU CBapke.
XapakTep U3MEHEHUS IPOYHOCTH U IUNIACTUYHOCTU METAJIJIOB U CIIJIABOB
B 00JIaCTH BBICOKHMX Temreparyp. Buasl ropsuux tpemus. CriocoOsl
OLICHKU COTIPOTHUBIISIEMOCTH CIUIABOB OOPa30BAHHIO TOPSYUX TPEIIUH
npH cBapke. MeToas! MOBBIICHHUS CONPOTHBIIEMOCTH CBAPHBIX CO-
eIMHEeHNI 00pa30BaHNIO TOPSTINX TPEIINH.

22

22

10

dazoBbie u
CTPYKTYpHbBIE
IIPEBpALLIEHUS B
MeTaliax.
XO0JIOAHBIE
TPEUIHHBI

@da3oBble M CTPYKTYPHBIE MPEBpPAIleHUs] B MeTallax B TBEPIOM CO-
CTOSIHUHM TIPH CBapKe. XapaKTepHbIe 30HBI CBAPHBIX COCAMHEHUH. Brp
NpeBpalleHUil B MeTaJlIe CBapHbIX coeanHeHuil. [Ipupona u Mmexanusm
O6pa3OBaHHﬂ XOJIOAHBIX TPCIIUH B CBAPHBIX COCIAMHCHHUAX. BI/I}II)I X0-
JOAHBIX TPEUIWH. 3aMeJUICHHBIH XapakTep pa3pymIeHUs MeTaia.
CrocoObI TOBBIMIEHHUS CONPOTHBISIEMOCTH CBAPHBIX COCIMHEHUIT XO-
JIOHBIM TpelIWHaM. SIBJIeHHEe OXPYITYMBAHHSA M XPYIKOE pa3pyllieHHe
MeTaJlla CBapHBIX COCAMHEHHH. MexaHu3M W mpupoja oOpa3oBaHUs
TPELIMH NOBTOPHOro HarpeBa. OIEHKa CONpPOTHBISEMOCTH CTallelt
TpEIIMHAM HOBTOPHOro Harpesa. CocoObl PeIOTBPAIICHHS TPEIIHH.

22

23

Uroro
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5.2 llepeuennb 1a060paTOPHBIX PadoT
1. UccnenoBanue AyroBoro paspsiia MEXAy YTOJbHBIMH 3JIEKTPOIaMHU
2. UccnenoBanusi MOHU3UPYIOMIETO ACHCTBHSI KOMIIOHEHTOB 3JIEKTPOIHOTO
MOKPBITHS
3. UccnepoBanue BIUSIHUS OYEPTAHMSI BaHHBI HA TPACKTOPHUIO POCTa KPHU-
CTaJIJIOB B IIIBE.




4. Pacuer popmbl U30TEpMbI Ha MOBEPXHOCTU TENla MPHU CBAPKE MOIIHBIM
OBICTPOJIBIKYIIIMMCSI ICTOUHUKOM TETLJIOThI
5. MuKpoCTpyKTypa MeTajljia IiBa P CBapKe MajoyTIepOIUCTON CTaln

6. IPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBHMM C Yy4EOHBIM IJIAHOM OCBOEHME JUCLMILIMHBI MIpeaycMmat-
pPHUBACT BBITIOJIHEHUE KypCOBOW pabOTHI B 6 cemecTpe asist 0uHOM (HOpMbI 00yUeHUS,
B 5 ceMecTpe JuIst 3a04HON (HopMbI 00yUeHUsI.

[IpumepHass TeMaTuka KypcoBOM paOoThl: «PacueTr TemmepaTypHOro Mojs
IIPU CBapKe»

3aiayu, pemaeMble NPy BBIITOJIHEHHH KypCOBOM paOOTHI:

* pacyeT TEeMIEPATyPHOTo MOl B KOHCTPYKIMU HAa CTA/IMU yCTAHOBHUBIIE-
rocs pexuma CBapKu;

* pacyer TeMIIepaTyp KOHTPOJIBHBIX TOYEK Ha CTaJUH BBIPABHUBAHUS TEM-
1IeparTyp,

* pacyer TeMIepaTypHOro Mo Ui OBICTPOABUIKYIIETOCS UCTOUHUKA TEIl-
JIOTHI IIPH CBapKe.

KypcoBas pabGora Bkmtoyar B ce0si rpaduyecKkyr0 4YacTb U pacyerT-
HO-TIOSICHUTEJIBHYIO 3aIIHCKY.

7. OHEHOYHBIE MATEPUAJIBI IJIS ITPOBEJAEHUS ITIPOMEXY -
TOYHOHN ATTECTAIIMU OBYUYAIOIINXCS IO JUCIUTLJIUNHE
7.1. Onucanue nmoka3sarejieidi 1 KpUTepHeB OIEHUBAHUS KOMIIETEHIIHI
HA Pa3JIMYHBIX 3TaNax uX GopMUPOBAHUSA, ONTUCAHUE KA OLlEHUBAHUS
7.1.1 Tan Tekymero KOHTPOJIA
Pesynbrarhl TEKyIIEro KOHTPOJA 3HAHWUM U MEKCECCMOHHOM aTTECTAIMU
OIIEHUBAIOTCS MO CIEAYIOUIECH CUCTEME:
«aTTEeCTOBAH»;
«HE aTTECTOBAHY.

Komne- PesynbTaThl 00y4eHHnsi, XapaKTepu3ylomue Kpl/ITepl/lI/I ATTECTOBAH He
TEeHLUA ¢opMHPOBAHHOCTE KOMIETEHIMH OLICHUBAHMSA aTTeCTOBAH
TIK-5 3HaTh MeToIbl TeOpeTHYecKoro u skcrne-  |[lonHoTa, 000011eH-|3HaeT MeToIBl TeopeTHue-| OTCYTCTBYIOT
PUMEHTAJIBHOI'O UCCJICJOBAHNSA CBAPOYHBIX |HOCTbH U CUCTEMHOCTL |CKOI'O U OKCIICPUMEHTAJIBHOT'O 3HaHUA
HPOIIECCOB 3HaHUH HCCcIeJOBaHUA CBapOYHBIX
TPOIECCOB
YMeTh IpUMEHATH MeTOAbI MaTeMaTnde-  (CreneHb caMocTOs-|YMeeT MNpPUMEHATh METOABI| OTCYTCTBYIOT
CKOTO aHaJIM3a U MOJEIHMPOBAHUS IIPH UC- [TENPHOCTH TIPH TeOpe-|MaTeMaTHYecKoro aHailm3a U YMEHHUS
CJICIOBAaHHUH CBAPOYHBIX IIPOIIECCOB; UC- THYECKOM H 3KCIEpH-|MOJEINPOBAaHUS IIPU HCCIIe-
H0JIb30BaTh 0Aa30BbIE METObI UCCIEIOBA- |MEHTaJbHOM HCCJENO-|AOBaHMM  CBAapOYHBIX IPO-
TEJILCKOH paboThI BaHMM CBAapOYHBIX INPO-|L[ECCOB; HCIOJIB30BaTh 0a3o0-
IIECCOB Bbl€ METOABI HCCIENOBaTEb-
CKO paboThI
Buaagers HaBbIKaMu SKCIUTyaTanuu npu-  (CaMocTosTensHOe Brnageer HaBBIKAMH 3KCIUTya-| OTCYTCTBYIOT
60poB 1 000PYIOBAHUS, HCIIOJIB3yEMBIX MIpUMEHeHNe 3HaHWi ¥|Tamuu npubopoB M 06Opyno- HaBBIKH
TIPY UCCIIEA0BAaHUN CBAPOYHBIX IPOIECCOB; (YMEHHMH, OCYIIECTBIe-|BaHUS, WCIOIB3YyeMbIX MpPH
HaBbIKaMH 00pabOTKH Pe3y/IbTaTOB HCCIe- (HHE B Pa3IMYHBIX CH-|HCCIEIOBAaHMH  CBApPOUHBIX
JIOBaHUM Tyalusix IesTeIbHOCTH, [IIPOLECCOB; HaBbIKaMH 0Opa-
OTHOCALIEHCS K JaHHOW|OOTKH pe3yabTaTOB HCCIENO-
KOMIIETEHIIMHA BaHUH




[K-3

3HaTh (u3ndeckue OCHOBBI oOpasoBauws|[lonHoTa, 00001meH-|3HaeT ¢u3HMUECKHEe OCHOBBI| OTCYTCTBYIOT
CBApHBIX, MasSHBIX U KJIEEBBIX COEJUHEHU; [HOCTh M CHCTEMHOCTh|0Opa30BaHHUs CBapHBIX, Mas- 3HAHUS
XapaKTepUCTUKH H BO3MOXKHOCTH HCTOY-|3HaHHI HBIX H KJIEEBBIX COSIUHEHHUI;
HUKOB SHEPTUH, UCTIOIb3YEMBIX IIPU CBapKe, XapaKTepUCTUKH U BO3MOXK-
naiike U TepMHIECKON pe3Ke; HOCTH HCTOYHUKOB SHEPIHH,
OCHOBBI IIPOIIECCOB  TI€PEPaCIpEeIICHUS HCTIONB3YEMBIX TPH  CBapke,
BBOJUMON IIpU CBapke U TEPMUYECKOH naiike U TEpPMUYECKOHN pe3Ke;
pEe3Ke TeIIOoTHI; OCHOBBI TIPOLIECCOB Tepepac-
Mpupoy U cnenuduky Gpa3oBbIX U CTPYK- Mpe/ieNieHUs] BBOAUMOM IIpH
TYpHBIX IIPEBPAIIEHUI B METaLIaX U Tep- CBapKe U TEPMHUECKOH pe3ke
Moze(hOpPMaMOHHBIX MPOIECCOB. TEIJIOTHI; MPUPOIY M CHELH-
¢uKy (Ga3oBBIX M CTPYKTYp-
HBIX INIPEBpAICHUH B MeTaj-
max W TepMmojedopMaIroH-
HBIX TIPOIIECCOB.
Ymerp  winaccuduuupoBath  cnoco0bl|CTeneHb camocTosi-|YMeer  knaccu(HUIMPOBATh| OTCYTCTBYIOT
CBapKH 10 BHJAM HCTOYHHKA 3HEPTUM,|TENPHOCTH TIPHU TeOpe-|crocoObl CBapkH IO BHAAM YMEHHUS
ONPENENATh SHEPreTHUECKHE XapaKTepH-|TUYeCKOM U 3KCIEPH-|HCTOUYHUKA 3HEPTUH, OMpese-
CTHKY HCTOYHUKOB SHEPTHUH; MEHTAJIBHOM  HCCIENO- [JITh SHEpPreTHUecKue Xapak-
MIPAaBWJIBHO BBHIOpAaTh AJIEMEHTApHOE TEJIO,|BaHMH CBAapOYHBIX IPO-|TEpPUCTUKH HCTOYHUKOB
9KBHBAJICHTHOE paccMaTpUBaeMOMy Ha-|meccoB SHEPI'Hy; PaBUILHO BHIOPATh
IpeBacMOMY H3JICIHIO; CXEMaTHU3HPOBAaTh JJIeMEHTapHOe TeJ0, IKBHBa-
HUCTOYHUKH  TEIUIOTHI,  CHOPMyIHPOBATH JEHTHOE PacCMaTPUBAEMOMY
TPaHUYHBIC YCIIOBUS; PAcCUUTATh TEMIIe- HarpeBaeMomy H3ENNIO;
paTypHOe IojIe; BBIYHCIUTH HEOOXOAUMBIE CXeMaTU3UPOBaTh HCTOYHHKU
rapaMeTphbl TEPMUIECKOTO ITUKIIA; TEIUIOTH;  C(OPMYIHPOBATH
omucaTh CYIHOCTh M HpHpoAy GHu3m- TpaHUYHBIE YCIOBHUS, pac-
KO-XUMHYECKHX IIPOIECCOB, MPOTEKAOIINX CUUTATh TEMIICpaTypHOE IIO-
IIPU OIIPE/ICNICHHOM CIIoco0e CBapKH B Xa- JIe; BBIYUCINTH HEOOXOIUMBIE
paKkTepHBIX 30HAX COCAWHEHHS, M OpHEH- rmapaMeTpbl  TePMHUYECKOTO
THPOBOYHO IIPOTHO3UPOBATH XHMHYECKHH IMKJIa; ONHUCATh CYIIHOCTh U
COCTaB MeTajlla CBapHOTO IIIBa; TIPUPOTY ¢busn-
C UCTIOJIb30BAaHUEM CIPaBOYHBIX MaTepUa- KO-XUMHYECKHX IIPOIECCOB,
JIOB ¥ Ha OCHOBE PAcUETHBIX JAHHBIX IO MPOTEKAIOMUX TIPH OIpese-
rmapamMeTpaM CBapOYHBIX TepMoaedopma- JICHHOM croco0e CBapKd B
LIMOHHBIX [IMKJIOB IPOTHO3UPOBATh, & 3aTEM XapakTepHBIX 30HAX COEIU-
IKCTIEPUMEHTAILHO NOATBEPIUTH HATHYHE HEeHHUsS, ¥ OPUEHTHPOBOYHO
XapaKTEePHBIX YYaCTKOB CO CTPYKTYPaMH HPOTHO3MPOBATh XMUMHYECKHUH
OIIPEIEICHHOTO TUIA B CBAPHBIX COEJHHE- COCTaB MeTallyla CBapHOTO
HUSX B 3aBUCHMOCTH OT IPHPOABI CBApH- IIIBA;C HCTIOb30BAHIEM
BAaeMOT0 MaTepuaga i 0COOEHHOCTEH Tex- CIIPABOYHBIX MaTEPHAJIOB U HA
HOJIOTHH CBapKH OCHOBE PacYETHBIX JJaHHBIX MO
rapaMeTpam CBApOYHBIX
TepMoIehOpPMAIIMOHHBIX
IIUKJIOB IPOTHO3MPOBaTh, a
3areM JKCIIEPUMEHTAIBEHO
NOATBEPAUTh HaJM4He Xa-
PaKkTepHBIX  YJacTKOB  CO
CTPYKTypaMH OIIPEIEIEeHHOTO
THIA B CBAPHBIX COSTUHEHUIX
B 3aBHCHUMOCTH OT IIPHPOJBI
CBapHBacMOro MaTepuaia u
0coOEHHOCTEl  TEXHOJOTHHU
CBapKH
Baagerrs ocHoBamMm BBIOOpa  cmocoba|CamocTosiTensHOe Baageer ocHoBamm BBIOOpA| OTCYTCTBYIOT
CBApKH WM CBapOYHBIX MaTEpHATOB JUIS OII-(IIpHMEHEHHE 3HAHUK H|croco0a CBapKH M CBApPOUHBIX HaBBIKH
pelneneHHoro  KOHCTPYKI[IOHHOTO —Mare-|yMEHHUH, OCYIIECTBIIe-|MaTepHaIoB ISl ONpeleeH-
pHana; OCHOBAMH PacieToB CBAPHBAEMOCTH |HHE B Pa3IMYHBIX CH-|HOTO KOHCTPYKIIMOHHOTO
METaJUIOB U CIIABOB, PACIPEACIICHHs Tell-|Tyalusx IesTelbHOCTH,|MaTeprana; OCHOBaMH pac-
JIOBOT'O TOJISI B METAJLIE IIPU CBapKe, OTHOCSIIIICHCS K JTAaHHOM|[4eTOB CBapHUBacMOCTH  Me-

OCHOBaMH PacueTOB BO3MOXKHOCTH (ha30BbIX
U CTPYKTYPHBIX NpPEBpALIeHUuil IpU TeIIo-
BOM BO3/I¢/ICTBUM UCTOUYHHKOB DHEPIUU NIPH
CBapKe

KOMIICTCHIIUH

TQJUIOB U CIUIaBOB, pacmpe-
JEJICHHUsl TEIUIOBOTO IOJs B
MeTaJule IpU CBapke,
OCHOBAaMH  pacyeToB  BO3-
MOXHOCTH (a3oBBIX u
CTPYKTYPHBIX HpeBpalieHui
IpH TEIJIOBOM BO3EHCTBUU
HCTOYHUKOB DHEPIUU  IpH
CBapKe




7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU I
Pe3ynpTaTthl MpoMeKyTOYHOTO KOHTPOJIA 3HAHWW OllEeHWBaKTCsA B 5, 6 ce-
MecTpe Uil 0uHOM opMbl 00yUeHHs, 5 ceMecTpe IS 3a04HOM (PopMbl 00yUEHUS

I10 ‘-IGTLIpCX(SaJIHBHOI?I CHCTCMC:

«COTIIUYHO»,
«XOpOoLIO»,

«YOOBJICTBOPUTCIBHO»
CHCYIOBJICTBOPUTCIILHO).

Pe3yabTaTbl 00y4yeHMsi, Xapak-
Komme- Tepu3yomue Kpurepun Oramano Xopomo V0B, Heynosa
TEeHIUSA copmupoBaHHOCTD OllCHUBAHUA
KOMIICTCHIHU
[IK-5 |3uarte metonsl Teopernueckoro|llonmnora, 0006- |[lomnbni or-|Henonueni otser|Yactuuneii [Otcyter-
U IKCIEPHMEHTAIBHOTO HCCIIe- [IIEHHOCTh | BET Ha Teope-|Ha TeOpeTUUEeCKUue|oTBET Ha TeO-|BHE OTBETA
JIOBaHUsI CBAPOYHBIX MTPOLIECCOB [CHCTEMHOCTh THUYECKUE BOIIPOCEHI permyeckue |Ha Teope-
3HAHUI BOIIPOCEI BOIIPOCHI THUYECKUE
BOITPOCEHI
YMers mnpuMeHSTH  MeTozbl |CTeneHp camo- 3amaun  pe-|I[IpogemoncTp IIpomemonctp |3agaun He
MaTeMaTHIeCKOTO aHalM3a M |CTOSTENbHOCTH  |MICHBI B IIOJ-|MpOBaH  BEpPHBIM|MPOBAaH Bep-|pelIeHb!
MOZENUPOBAaHUS THPH HCCIENO-|IIpu TeopeTnde- (HOM oObeMe M |Xox pelIeHns |HbIi  XOm pe-
BAaHMHU CBApOYHBIX IIPOIECCOB;|CKOM M 3KCIEPH- |HOIydIEHBI 3aja4, HO HE IIO-|IIECHUS B
HCTIOJIb30BaTh 0a30BBIE METOMbI [MEHTaJIbHOM HC- |BepHBIE  OT-|iTydeH BEPHBIH |0ONBIINHCTBE
HCCIIeI0BaTEbCKON paboThI CJICIOBAaHHY CBa- |BETHI OTBET BO BCeX|3amay
POYHBIX TIpoIec- 3agadax
COB
Baapers HaBblkaMM 3KCIUTya- |Pemenue npu- 3amaun  pe-|I[IpogemoncTp IIpomemonctp |3agaun He
Tanuu TpHOOPOB M 000PYHNO-|KIagHBIX 337124 B |MIEHBI B TIOJ-|MPOBAaH  BEPHBIM|MPOBAaH  Bep-|pelIeHbI
BaHMS, HUCIOIB3YEMBIX  IIPH |KOHKPETHOM HOM 00BeMe H|X0[ pelIeHns |HBIi  XOx pe-
HCCIIeT0OBaHUU CBApOYHBIX [[IPEIMETHOH 00-  |IOIydeHb! 3aJa4y, HO He IIO-|IIeHus B
MIPOLIECCOB; HABBIKaMH 00pa-|macTn BEpHBIE  OT-|JIydYeH BEPHBIH |0ONBIINHCTBE
OOTKHM pe3yJbTaToOB HCCIE0- BETEHI OTBET BO BCeX|3amay
BaHUH 3aa4ax
[IK-3 |3vars ¢usuueckue ocHoBHI|[lomHOTa, 0000~ |[lomHbni or- |Hemnonweii otBer |Yactmuneni — [OtcyTer-
00pa3oBaHMs CBAapHBIX, NMASHBIX [IEHHOCTh U BET Ha Teope- |Ha TEOPETHUYECKHUE [OTBET Ha T€O- |BHE OTBETa
1 KJIEEBBIX COEJIMHEHUIA; CHCTEMHOCTh THYECKHE BOIIPOCEHI peTHdeckue  |Ha Teope-
XapaKTepUCTUKH M BO3MOXKHO-|3HAHUIT BOIIPOCEHI BOIIPOCHI THUYECKUE
CTH HWCTOYHUKOB DHEpPTUH, HC- BOIIPOCEHI
MOJIb3yEMBIX TIPH CBapKe, Maiike
U TEPMUYECKON pe3Ke;
OCHOBBI TIPOIIECCOB Iepepac-
MIpeieNieHNsT  BBOAMMOH — TIpH
CBapK€ U TEPMHUYECKOH pe3ke
TETJIOTHI;
npupoy u cnenuduky ¢GazoBeIx
U CTPYKTYPHBIX NPEBpalleHuil B
MeTaJulax u TepMoaeopMaru-
OHHBIX IIPOLIECCOB.
YmeTh kiaccu¢unuposarts |Crenens camo-  [3amaun pe- IMponemoHcTp Iponemonctp |3agaun He
CrocoOBl CBapKH II0 BH/AM|[CTOSITENFHOCTH  |IICHBI B ITOJ- |MPOBaH BEPHBI  |MPOBaH Bep-  |pelIeHs!
HCTOYHMKA DHEPTHH, OIpene-|Npu TeopeTnde- |HOM 00beMe U [XOm pemeHus HBII X011 pe-
JIATb SHEPICTUYCCKUE XapaKTe-|CKOM U OKCHEPH- [IOJTYYCHBI 3aja4, HO HE I10- IICHUSA B
PUCTUKU UCTOUYHUKOB DHEPTUH, |MEHTAJILHOM HC- BCPHBIC OT- JIy4C€H BeprIﬁ OONIBIIIMHCTBE
INpaBUJIbHO BbI6paTb JJIEMEH- |CIICAOBAHHUH CBA- |BETHI OTBET BO BCEX 3aga4
TapHOE TEeJNo, OSKBHBAJICHTHOE |pOYHBIX HpoIiec- 3ajauax
paccMaTpuBaeMOMY HarpeBae-|CoB
MOMY H3JIEJIHIO; CXEMaTHU3HPO-
BaTb  HCTOYHHMKH  TEIUIOTEI,
chOpMynmpOBaTE  TPAaHUYHBIE
YCJIOBHSI; pacCuUTaTh TeMIlepa-
TYPHOE€ 1OJIC; BBIYHCIUTL HE-
00XoqUMBIE TMapaMeTpsl  Tep-
MHYECKOTO LIUKIIA;
ONuCaTh CYIIHOCTh U IPHPOLY
(M3UKO-XUMHUYECKHX  IIPOIIEC-
COB, MPOTEKAIOMNX IIPU OIpe-




JIEJICHHOM crocobe CBapku B
XapaKTepHBIX 30HAaX COEAUHE-
HUS, ¥ OPHEHTHPOBOYHO IPO-
THO3UPOBATh XUMHYCCKHH CO-
CTaB MeTaJlla CBAPHOTO IIBa;

C HCIIOJIB30BAHUEM CHPABOYHBIX
MarepuasoB U Ha OCHOBE pac-
YETHBIX JAHHBIX 110 ITapaMeTpam
CBApOYHBIX TepMOAehOpMaLU-
OHHBIX IIMKJIOB IPOTHO3HPO-
BaTh, @ 3aTEM SKCIICPHMEH-
TaJbHO MOATBEP/UTH HATMYUC
XapaKTepPHBIX YYaCTKOB CO
CTPYKTYpaMH OIPE/ICIICHHOTO
THIA B CBAPHBIX COCTHMHECHHSX B
3aBHCHMOCTH OT IIPHPOJIBI CBa-
pHUBaEMOro MaTepHaa 1 0co-
OGEHHOCTEH TEXHOJOTHHU CBAPKU

Bnanerp ocHoBamu BbIOOpa|Pemenue npu- 3anauu pe- [IponemouncTp IIponemonctp [3anaum He
croco0a CBapKH W CBapOYHBIX [KJIAJHBIX 33724 B |IIICHBI B [TOJI- |MPOBaH BEPHBI  |UpOBaH Bep-  |peIleHbI
MaTepualoB Uil  OHIpeJelieH- [KOHKPETHOM HOM 00BEME U |XOJ] peIICHUS HBIU XOJ pe-

HOTO KOHCTPYKIIHOHHOTO Ma-|[IpeIMETHOW 00- |MOJy4eHBI 3aj]a4, HO HE M0~  [IICHHUS B

Tepuaia; nacTH BEpHBIC OT-  |JIy4eH BEPHBII OOIBIIMHCTBE

OCHOBaMH pacieToB CBapHBae- BETBHI OTBET BO BCEX 3amaq

MOCTH MCTAJIJIOB M CILIAaBOB,

3aga4ax

pacnpeeneHus TeII0BOTO MOt
B METaJlIe IIPH CBapKe,
OCHOBaMH DPAacyeTOB BO3MOX-
HOCTH (ha30BBIX U CTPYKTYPHBIX
MIPEBpalICHU TpPH TEIIOBOM
BO3JIEHCTBUHI HCTOYHUKOB
SHEPIHU IIPU CBapKe

7.2 IlpuMepHBIH NepeYeHb OLEHOYHBIX CPeACTB (THNOBbIE KOHTPOJIb-
Hbl¢ 3aJaHHMS WJIM MHbIe MaTepHaJbl, HEOOXOAMMBIEC JIs1 OLEHKH 3HAHM,
YMEHUI, HABBIKOB U (MJIN) ONBITA AeATEJIbHOCTH)

7.2.1 TlpumepHbIii NepevyeHb 3aJaHMIi /151 IOATOTOBKH K TECTUPOBAHUIO

Bomnpoc 1. Cribl MeXaTOMHBIX CBSA3€M AEUCTBYIOT Ha PACCTOSTHUU:

1. HeckonbKO MUKPOH.

2. HeckOIbKO aHTCTPEM.

3. Heckonpko MHJITTUMETPOB.

Bonpoc 2. OcHOBHOI 0COOCHHOCTBIO METAINTMUECKOM CBS3H SBIISICTCS:

1. OGo01IeHre BCeX DIIEKTPOHHBIX OPOUT.

2. Bricokast yaenbHasi 3HEprus CBSA3H.

3. HacpimaeMoCcTh XUMUYECKHUX CHII CPOJICTBA.

Bomnpoc 3. Kakoil TEXHOJIOTMYECKHI MPOLECC MO3BOJISIET NOJMy4aTh MOHO-
JUTHOE (CIUIOIIHOE) COeTMHEHUE.

1. Cpapka.

2. Knenka.

3. IMaiika.

4. CBapka u mnaiika.

Bonpoc 4. DnemeHTapHbIe CBSI3U B TBEPABIX TeJIaX O0YCIOBIIEHBI:

1. 'paBUTAlIMOHHBIM B3aUMOJEHCTBUEM.

2. DNEKTPOMAarHuTHBIM B3aUMOJIEVICTBUEM.

3. SAnepHbIM B3aMOICIICTBUEM.

Bonpoc 5. CBapKky MOXHO OTHECTH K KJIACCY TOIMOXMMUUYECKUX PEAKIHil C
YHCIIOM CTaJuM:



1. OnHa.

2. JlBe.

3. Tpm.

Bonpoc 6. Kakue ctaguu o0pa3oBaHus COEAMHEHUS pa3InyaloT B IPOLECCE
CBapKH.

1. 3auncTka, mIaBIeHUE MeTaula, OTOMBKA LIUIaKa.

2. Harpes, nuiaBiieHue, OCThIBaHUE.

3. O6pa3oBanue (HU3NIECKOTO KOHTAKTA, aKTUBAITHS.

Bonpoc 7. Kakoli M3 MCTOYHHMKOB TEIUIOTHI OOECHEUMBAET HAMMEHBIIYIO
IUIOLIA/b MSITHA HArpEBa MPHU CBapKe.

1. DnekTpruyeckas ayra B rasax.

2. DNEKTPOHHBIN JTyY.

3. Mukporia3MeHHas ayra.

Bonpoc 8. Kakoil U3 MCTOYHMKOB TEIJIOTHl OOECIEYMBAET HAMOOJBUIYIO
IUIOTHOCTh MOIIIHOCTH B ISITHE HArpeBa.

1. MukpormnazMeHHas ayra.

2. DnexTpuyecKasl 1yra B mapax MeTaslloB.

3. JazepHblii Tyy.

Bonpoc 9. HaumeHbI1y1o 3HEproeMKOCThb IIpU CBapKe 00ECIIEUnBaOT.

1. TepMuueckre NpoUECCHI.

2. MexaHM4eCKHUE MPOLECCHI.

3. TepMOMeXaHHUECKUE MMPOLECCHI.

Bonpoc 10. OTHOLIEHHE KOMUYECTBA TEIUIOTHI, aKKyMYJIUPOBAHHOM B 30HE
CTBIKA, K KOJIMYECTBY TEIUIOThI, BBEJIECHHOMY B M3/I€JIN€, HA3bIBACTCA:

1. Tepmogunamuueckum KIIJI.

2. DddextuBubm KII/I.

3. Tepmuueckum KIT/I.

7.2.2 IlpumepHbIii epeyeHb 3aJaHN J1JIs1 pelleHns NPUKJIATHBIX 3a/1a4

1. J1ns1 3aaHHON KOHCTPYKLMH BBIOPATh CXEMBI Te€la U UCTOYHHUKA TETIOTHI
U paccuuTaTh TEMIIEpaTypHOE I0JIe MPpeAETbHOro cocTosiHus. [lapameTpsl pexxuma
CBapKH U Ter1o(u3nuecKrue CBOMCTBa MaTepHralia 3aJaloTCs IPEro1aBaTesieM.

2. PaccuuTaTth TeMmepaTrypHOE MoJie MPEAEIbHOTO COCTOSHUS B IJIACTHUHE.
[TapameTpsl pexxrMa CBapKH M TEIIOPHU3UUYECKHE CBOWCTBA MaTepHalla 3a/1aloTcs
MPENo/IaBaTeIIEM.

3. Paccuurarh TemneparypHoe MoJjie NpeaeIbHOr0 COCTOSHUS B IUIACTHHE
JUTSL CXEMBI OBICTPOJBUKYILIET0Cs UCTOYHUKA. [lapameTpbl pexxumMa CBapKu U Tel-
Jo(u3NYECKHe CBOWCTBA MaTeprala 3aJat0TCs MPErnoiaBaTeseM.

4. Paccuurtarh mnapameTpbl TEPMHUYECKOTO IHUKIA NPU OJHOMPOXOTHOM
cBapke. [lapamerphl pexxuma cBapku U Teruiopu3MYecKrue CBOICTBAa MaTepuaina
3aJ1ar0TCs IPENoJaBaTeIeM

5. Paccuntarh mokasarenu CKJIOHHOCTH 33JaHHOTO CIUIaBa K 00pa30BaHUIO
TOpSiYUX  TPELIUH.

6. Paccuntarh mokaszareian CKIOHHOCTU 3a/IaHHOTO CIJIaBa K 0OPa30BaHMIO
XOJIOJTHBIX TPEIIHH.

7. OnpeaenuTh BEIMYMHY SKBUBAJIEHTA YIIEpOJa I 3alaHHON CTaJIH.



8. PaccuutaTth TemmepaTypy NpeABapUTEIbHOTO MOAOTPEBAa CBAPHOTO CO-
eAHeHus. Mapka CcTajid ¥ TOJIIMHA JIUCTOB 3a/1a€TCS MPENOIaBaATEIIEM.

9. Ompenenutb CTPYKTYPHBIM COCTaB MeTajljla IlIBa MPU PYYHOH JyroBOi
cBapke cThikoBoro coeauHenust C17. Mapka cranu U NpUCAZOYHON IPOBOJIOKHU
3aJlaeTcs MPEno/iaBaTelieM.

10. OnpenenuTh CTPYKTYPHBIA COCTaB MeTalljla IIBA MPU aBTOMATHUYECKOU
CBapKe CTBIKOBOTO COEAMHEHUS 0€3 pa3/ielKu KpoMoK. Mapka cTaiu u npucaaoy-
HOI MPOBOJIOKH 33Ja€TCs PETOJABATEIIEM.

7.2.3 IlpuMepHblii IepevyeHb BONPOCOB K IK3aMeHY

1. Bunsl cBsizel B TBEPBIX TENAX.

2. OU3UKO-XMHYECKHE OCOOCHHOCTH IMOITYUYEHUSI CBAPHBIX, NAsSHBIX U KIIEe-
HBIX COEIMHECHUN

3. Knaccudukanus nporeccoB CBapKu.

4. bananc sHeprun cBapku. ddextuBHbi U Tepmuueckuii KIT/1.

5. Onenka 3HepreTuyeckoil 3pPexKTHBHOCTH MPOLECCOB CBAPKH.

6. TpeboBanusi K UICTOYHUKAM dHEPTUU. [IpOBOAMMOCTD TBEPABIX TEI, KU I-
KOCTEH M Ta30B. JHEpPreTHdYecKas TeMIeparypa.

7. Knaccudukaiys cBapoOYHbIX HICTOYHUKOB TEILJIOTHI.

8. DIIEKTpUYECKHI pa3psi] B razax.

9. IlpusneKkTpoaHbIe 00J1aCTU CBAPOUYHOM AYTH.

10. CnocoOsl BO30Yy:k1eHUs AyTu. 30HBI AyTH. BonbT-amnepHas xapakTepu-
CTHKa JyTH.

11. DnemeHnTapHble mnpouecchl B IUiazMe ayru. [loTeHuman WOHU3AUWH.
B03MOXXHOCTh TEpMUUYECKOW MOHU3ALINH, MOHU3ALIUU COYIapEHUEM, OOTyUEHUEM.

12. D PexTrBHBINA MOTEHIIMAT HOHU3ALIIH.

13. YpaBuenue Caxa.

14. DMuCCHOHHBIC MPOIECCHI B MPUAJIEKTPOIHBIX 00JIACTIX AYTH. Y paBHEHUE
Puuapncona-Jpmmvena. D¢ dekt [lorTku.

15. 3ny4yenue mua3mbl. DJIEKTPOHHAS U MOHHASI TEMITEpaTypa B CTOJI0€ AyTU
MIPU Pa3JIMYHBIX JIaBICHUSX.

16. CamoperynupoBanue crosidba ayru. bamaHc sHEpruM U Temmeparypsl B
cronoe nyru nipu PJIC, 1D u ra30371eKTpUIecKoil CBapKe.

17. Ilepenoc metamna B agyre. Cuiibl, JIEUCTBYIOIIME HA pacIiaB B IyTe.

18. UMnynbcHOE ynpaBieHUE IEPEHOCOM METAJIIA B IyTe.

19. [lyra nepemMeHHOTO TOKa. BeHTUbHBIN 2D PEKT.

20. BHemHee MarHuTHOE MOJIE U JIyTa.

21. TemtoBble porecchl Ipu cBapke. CXeMBbI TEIL.

22. YrpouieHus B pacueTax TEIIOBBIX MPOLIECCOB.

23. TemmepaTypHOE 1OJIe, U30TEPMUUYECKUE MMOBEPXHOCTH, I'PAJUEHT TEM-
neparyp.

24. 3aKkoH TemIonpoBOAHOCTH Dyphbe.

25. IloBepXHOCTHAs TEIJIOOTAAYA.

26. Kpaesble ycnoBus. Ycnosus 1-ro, 2-ro, 3-ro poza.

27. Muddepenimanbaoe ypaBHEHHE TEIIOMPOBOAHOCTH.



28. Tumnbl KICTOYHUKOB TeIIa

29. MrHOBEeHHbBI TOUYEYHBIM MCTOYHHK TEIJIa B OECKOHEYHOM M moiydec-
KOHEYHOM TeJIE.

30. MrHOBEHHBIN JTMHEWUHBIM HCTOYHUK TEIJIOTHI.

31. MrHOBeHHBIN IIOCKUII UCTOYHUK TEIIOTHI.

32. CBapOUYHbIEC UCTOYHUKH TEIUIOTHI. DIEKTPUUYECKAS Ayra U ra30BOE ILIAMS.
Koaddumment cocpenorouennoctu uctounruka. Hanbonbmii TemaoBoi MOTOK.

33. Cxemaru3auus MCTOYHUKOB TEIUIa AJIEKTPOLLIAKOBON CBAPKH, 3JIEK-
TPOHHO-JIYYEBOI'O U JIA3EPHOTO IPOLIECCOB.

34. Pacnipenenenue SHEPrur B MPOCTENIINX Ciydassix. MrHOBEHHBIN TOUEHBIN
MCTOYHUK Ha MOBEPXHOCTH MOJYOECKOHEUHOTO Tea.

35. Pacnipenenenne TEmIOTHI JJisl CiIydyas MTHOBEHHOTO JIMHEHHOIO HCTOY-
HUKA B IJIACTHHE M IUIOCKOTO UCTOYHHUKA B CTEPKHE C YUYETOM TEIUIOOTA4d C MO-
BEPXHOCTH.

36. HenpepbIBHOJEHCTBYIONIUN HETOJBUKHBIM MCTOYHUK (TOYCUHBIN, JIH-
HEWHBIN, TITIOCKHM ).

37. IloaBMKHBIN TOYEUHBIM MCTOYHUK TEIJIOTHI HAa MOBEPXHOCTH TBEPJIOTO
Tea.

38. [ToaBMKHBIN TUHEHHBINA HCTOYHUK TEIUIOTHI B OECKOHEYHOM IJIaCTHHE.

39. Ilepuon TEMIOHACHIIICHUSI MIPU HAarpeBe TeN ABMKYLUIMMHUCS UCTOYHU-
KaMH TETUIOTHI.

40. MormiHbie OBICTPOABMKYIIMECS HCTOUYHHMKU TEIUIOTHI (TOYECUHBIN, JIH-
HEWHBIN).

41. BausiHre OrpaHUYEHHOCTH Pa3MEPOB TeJa Ha MIPOLIECC PACHPOCTPAHEHUS
Ter1oTel. Harpes npu IBUXKEHUU UCTOYHUKA BOJIM3U Kpasl.

42. HarpeB nByX y3KUX IUIACTHH.

43. HarpeB mjiocKoro cios.

44. Kpuctamnuzanus 4UCThIX MeTauioB. Kpucrtamnuzamus criiaBoB. Kos-
LEHTPALMOHHOE NEPEOXIIAKICHUE.

45. OcobeHHOCTH 3aTBEPICBAHUS METalJIa CBAPHOTO IIIBA.

46. OcoOEHHOCTH KPUCTALTU3AINH U (POPMUPOBAHUS IEPBUYHON CTPYKTYPHI
MeTaJlia IIBa.

47. Cxema kpuctamuzanuu. Och KpUCTAILIUTA.

48. Pacnipenenenune rpaaueHTa TEMIIEPATYPbl, CKOPOCTH KPUCTAILIA3ALINH,
KpUTEPpHUsI KOHIIEHTPALIMOHHOTO MEPEOXIaXKACHUS BI0Ib MeK(pa3HOU rpaHUIIbI.

49. CaoucToCTh CBapHBIX IBOB. BTOpr4Has KpucTaIM3anusi.

50. Xumuueckass HEOJHOPOJHOCTh CBAapHOrO IIBa. BHYTpUKpHCTAJUIUTHAS,
MEXXKPUCTAJUIMTHAS, 30HAJIbHAS, CJIOUCTAs! JIMKBALIMHU.

51. MeToabl yMEHBIIICHUSI XUMUYECKON HEOJHOPOHOCTH.

52. PacTBOpUMOCTH Ta30B B METAILIE.

53. ®usnyeckas HEOAHOPOJHOCTh MeETaJia IIBa. MeTOAbl yMEHBIICHUS
IJIOTHOCTH JMCJIOKALMM U TTOJABJIEHUS MPOLIECCOB MOJUTOHU3ALINH.

54. TexHonoruueckas ¥ 3KCIUTyaTallMOHHAs MPOYHOCTh CBAPHBIX COEIHHE-
HHM.

55. CapuBaemMocTh MeTaIOB. Pu3HUecKasi U TEXHOJOTMYECKas CBapUBae-



MocTb. Ee kpurepun.

56. I'opsiune TpeluHbl IpU CBAPKE.

57. Hedbopmarmonnasi crnocoOHOCTh MeTajljla 1IBa MPU MOBBIIIEHHBIX TEM-
nepatypax. TeMneparypHbIii UHTEPBAI XPYIIKOCTH.

58. Bnugnue temna aedpopManud, MUHUMAJIbHON IJIACTUYHOCTH, TEMIIEpa-
TYpHOT'O MHTEpBaja XpYyNKOCTH Ha MPOIIECC 00pa30BaHUsI TOPSYMX TPEIIHH.

59. @akTOpsl, BIUSIONINE HA TEXHOJIOTHYECKYIO MPOYHOCTh METAJIA 1IBA U
METO/IbI €€ MOBBIIICHUS.

60. BimsiHre XMMHUYECKOTO COCTaBa MeTaJlla IIBa Ha CTOMKOCTh TIPOTUB 00-
pa30BaHUs rOPSIYUX TPEUIUH.

61. OOpa3zoBaHue TOpsYMX TPEIIUH B CIJIaBaX aJIOMUHUSA, MEIU, HUKEJIS.

62. X0JIOJHbIE TPEIIUHBI IPU CBAPKE.

63. CrocoObl MOBBIIICHHS] COMPOTUBISIEMOCTH CIUIABOB OOpPa30BaHUIO XO-
JIOTHBIX TPEIIUH.

64. BausiHue conepskaHusi BOJOpOJa W SKBUBAJICHTA yriepoaa Ha o0pa3o-
BAHUE XOJOJHBIX TPEIIUH.

65. IlpeaBapuTenbHbIi MOAOTPEB, cCXema pacuera. Pacuer TeMmmeparypsl
nojaorpesa no popmyine Cedepuana.

66. XoJIoaHbIE TPEMIMHBI B BBICOKOIIPOUYHBIX CTaJIsIX, YyT'YHAX, TUTAHOBBIX U
ATIOMHHUEBBIX CIUIaBaX.

7.2.6. MeToauKka BBICTABJIEHUSI OLEHKH TNPHU NPOBEIEHUU TPOMENKY-
TOYHOM aTTecTalumn

[IpomexyTouHass aTrecTanys MPOBOAUTCS HA OCHOBE aTTECTALIMOHHOIO 3a-
JaHUsI TI0 BOIPOCAM JK3aMEHa C yUYE€TOM OLIEHKH TEKYILETrO KOHTPOJIS 32 TECTOBBIE
3aJlaHusl, IPAKTUYECKHUE U TAOOPATOPHBIE 3aHATHUS.

OueHka 3a BONPOC BBICTABIAECTCS IO COOTBETCTBHIO OTBETAa KPUTEPUAM
OIICHUBAHUS M3JI0)KEHHBIM B pazzeine 7.1.2. UToroseril 6amn (cpenuuit 6amn) yuu-
ThIBAET 0asll BBIMOJIHEHUS aTTECTAIMOHHOTO 33JlaHus M Oyl KOHTPOJIS 3a TpaK-
TUYECKUE U JabOpaTOpPHBIC 3aHSTHUA.

OueHka «HEYJIOBJIETBOPUTEIBHO» BBICTABISICTCSI B CJIydae OTCYTCTBHUSA
TBEP/bIX 3HAHHI, UM HE COOTBETCTBUS KPUTEPHSIM OIIEHKH «YIOBJIECTBOPUTEIHHO
IIpU OTBETE HA BOIMPOC 3a4eTa

7.2.7 I1acnopT O1lleHOYHBIX MAaTEPHUAJIOB

Kontponupyemsie pa3aens! (TEMbI) Kon . | HaumeHOBaHME OLIEHOYHOTO
Ne n/m KOHTPOJIMPYEMOM
JACITATIITAHBI CpeacTBa
KOMITETEHINH
1 du3nyeckue OCHOBHI M KIacCH(U- I1K-3, TIK-5 TecT, OTYET MO MpaKTHYE-
KallMsl MPOLIECCOB CBAPKH CKHUM 3aHSITHUSIM, SK3aMeH
2 PU3NKO-XMMHUYECKHE IPOLECCH B [K-3, TTIK-5 Tect, oTueT no npakTU4e-
JyTOBOM paspsizie CKUM M J1a00paTOPHBIM 3a-
HSTHUSM, 9K3aMEeH
3 Tepmuueckue HEJYyIOBBIE IK-3, T1IK-5 Tecrt, ox3aMeH
VCTOYHUKHU SHEPTHH
4 TepMmonpeccoBble U IpeccoMexa- [TK-3, TIK-5 Tect, oTyeT IO IpaKTUUE-
HHUYECKHE CBAPOYHBIE MPOLECCHI CKHUM U J1a0OpaTOPHBIM 3a-
HATUSIM, 9K3aMEH




5 OcHOBHBIC TIOHSATHS U 3aKOHBI B I1K-3, T1IK-5 Tect, oTYEeT MO IpaKTHYE-
pacyerax TEIJIOBBIX IPOIECCOB CKHM 3aHATUSM, KypCOBas
IIPU CBapKe paboTa, SK3aMeH
6 TernnoBble MPOLIECCHI NPU HATPEBE ITK-3, TIK-5 Tect, oTYET IO IpaKTUYE-
TeJl UICTOYHUKAMU TEIIOThI CKHM 3aHATUSIM, KypCOBas
pabota, SK3aMeH
7 HarpeB u muiaBnenue metaia npu [K-3, TIK-5 OTt4er no NpakTUYECKUM
CBapKe 3aHATHSM, KypcoBasi pabora,
9K3aMEH
8 Tepmonedopmanrionsnsie mporec- [K-3, TIK-5 Tecr, otuer no
ChI ¥ IIPEBpAICHUS B METAJUIaX MpU 1ab0paTOPHBIM 3aHATHSIM,
CBapKe 9K3aMEH
9 XumMmudeckas HEOJHOPOIHOCTh IIK-3, IIK-5 Tect, 3x3ameH
CBApHOI0 CoelMHEeHUs. ['opsune
TPEIINHBI
10 @da30BbIe U CTPYKTYpHBIE IIpEBpa- IK-3, TIK-5 Tect, oTyeT N0 pakTUUE-
mieHUsT B MeTauiax. XOJOJHbIE CKHM H JIaDOpaTOPHBIM 3a-
TPEIIUHBI HATUSIM, 9K3aMEH

7.3. Meroanyeckue MaTepHaJbl, ONpele/silOlHe NMPoUeIypPbl OLEeHHU-
BAHUA 3HAHUH, YMEHHI, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH

TectupoBanue OCyleCTBISIETCS, TUOO NMPU MMOMOIIM KOMIBIOTEPHOM CHC-
TE€Mbl TECTUPOBAHHUA, JTUOO C HCIOJIb30BAHWEM BBIJAHHBIX TECT-33JaHUIl Ha Oy-
MakHOM Hocutene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS IpO-
BEpKa TECTa 3K3aMEHATOPOM M BBICTABISETCSA OLICHKA COIJIaCHO METOAMKHU BBI-
CTaBJICHUS OLICHKU IIPU MPOBEAECHUU IPOMEKYTOYHOM aTTeCTALNH.

Pemienue craHmapTHBIX 3a/1ad OCYLIECTBISAECTCA, JTMOO MPHU MOMOIIM KOM-
NBIOTEPHON CUCTEMBI TECTUPOBAHHUS, TUOO C UCTIOIB30BAaHUEM BBIJIAHHBIX 33/7a4 Ha
OymaxkHoM Hocutene. Bpems pemenns 3amad 30 MuH. 3aTeM OCYIIECTBISETCA
IIpOBEpKa peuIeHus 3aJ1a4 SK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO Me-
TOJAMKY BBICTaBJICHUS OLICHKU MTPU MPOBEAECHUU TPOMEKYTOUHOM aTTeCTaLUH.

Pemenuie npukiaaHbIX 3a1a4 OCYIIECTBISETCS, TUOO MPU MOMOIIU KOMIIb-
IOTEPHOM CHUCTEMBI TECTUPOBAHMSI, JINOO C UCIOJIb30BAaHUEM BBIJAHHBIX 3aj7]a4 Ha
OymaxxHoM Hocutene. Bpemsi pemenus 3amad 30 mMuH. 3aTeM OCYIIECTBISETCA
IIPOBEpPKa pEUICHUs 3a]a4 dK3aMEHATOPOM M BBICTABJISIETCS OLIEHKA, COIVIACHO Me-
TOJMKH BBICTaBJIEHUS OLICHKU ITPU MPOBEAECHUN IPOMEKYTOUYHOM aTTECTALMH.

3amuTa KypcoBoil paboThl, KypCOBOI'O MPOEKTAa WM OTYETa MO BCEM BHJIaM
IPAKTUK OCYIIECTBIISIETCS COIVIACHO TPeOOBaHUSM, NPEIbSBIsIEMBbIM K padoTe,
ONMKMCAHHBIM B METOJUYECKHX MaTepuanax. [I[puMepHoe BpeMst 3alllUThl HA OJHOTO
cTyneHTta coctanisier 20 MuH.

8 YYEBHO METOANYECKOE U HTH®POPMALIMOHHOE
OBECIIEYEHUME JUCIUIIJIMHBI)
8.1 IlepeueHnb yueOHOM JTUTEPATYPbl, HEOOXOAMMOM VI OCBOECHMS I C-
HMILINHBI
1. Heposnsiit B.M. Teopus cBapouHbIX mpoiieccoB: Yuebnuk / mof pen. B.M.
Heposnoro. - M.: U3n-Bo MI'TY um. baymana, 2007. - 752 c.
2. Jlemox P.M. Teopus cBapounsix mporieccoB. [IpeBpareHus B MeTamiax




pu CcBapke [DNEKTPOHHBIN pecypc]: ydyeOHoe mocobue - DIIEKTPOH. TEKCTOBBIC
naHsbie. - ToMmck: Tomckuil monutexHuueckuit yausepcurer, 2012, - 155 c. - Pe-
UM goctyna: http://www.iprbookshop.ru/55210.html, cBoOoaHbI# MOCIEe aBTOpH-
3aIuu. - 3ari. ¢ 3KpaHa.

3. Makapos 3.JI., AAkymun b.®. Teopus cBapuBaeMOCTH CTajeil U CIIaBOB
[DneKTpOoHHBIN pecypc]: yueOHoe mocodue - DIEeKTPOH. TEKCTOBbIEC JaHHbIE. - M.:
M3n-eo MITY wum. baymana, 2014.- 487 c.- Pexum pgocrymna:
https://e.lanbook.com/reader/book/106411, cBoOOIHBIH TTOCIIEC ABTOPHU3AIIHH. - 3aTJI.
C 3KpaHa.

4. bynkoB A.b., Ilerpenko B.P.; Uymapuslii B.I1. TermoBsie nmpoiecchl npu
cBapke [DneKkTpoHHBIH pecypc]: YueO. mocobue. - DIeKTPOH. TEKCTOBHIE, Tpad.
naH. (2,02 Mo). - Boponex: ®I'BOY BIIO "BopoHexckuil rocygapCTBEHHBIH
TeXHA4YECKuM yHuBepcuret', 2013.

5. bynkos A.b., Ilerpenxo B.P., Uymapusiii B.Il. Metoguueckue ykazaHus
K KypcoBo# pabore mo aucuuruiuae "Teopus CBapOYHBIX MPOILECCOB" LIS CTY-
neHToB crneruainbHoctu 150202 "O6opyaoBaHHEe M TEXHOJIOTHS CBAPOYHOTO IPO-
M3BOJCTBA" OYHOM M OYHO-3a04HOU (BeuepHei) popm obyuenus / Kad. obopymo-
BaHUS M TEXHOJIOTMU cBapouyHoro nmpousBojctBa; Coct.: A.b. bynkos, B.P. Ilet-
penko, B.I1. Yymaphsiii. - Boponex: BI'TY, 2005. - 34 c.

6. bynkoB A.b., Ilerpenko B.P., Uymapusrit B.I1. MeTonuueckue yka3aHus K
7a0b0paTOpHBIM padboTaM MO AMCHUIUIMHE "Teopus CBapOYHBIX MPOLIECCOB" IS
ctyneHToB crnenuanbHoct 150202 "OOopynoBaHuE U TEXHOJOTHSI CBApPOYHOTO
npou3BoJicTBa" ouHOM U 3aouHou Gopm oOyueHus. / TOYBIIO «Boponexckuii
rOCyJapCTBEHHBIM TexHu4yeckuil yHuBepcuteT»; Coct.: A.b. bynkos, B.P. Iler-
peHko, B.II. Uymapnsii. - Boponex: BI'TY, 2009. - 49 c.

8.2 Ilepeyenr HHGPOPMANMOHHBIX TEXHOJIOTHM, WHCIOJb3YEMBIX HPH
OCylIeCTBJIEHMH 00pa30BaTeJIbHOI0 Mpouecca mo AUCHUILINHE, BKJIKYaA Ie-
peYeHb JIMIEH3HMOHHOTO NMPOrPaMMHOI0 olecmevyeHHus, pecypcoB uHGopma-
HUOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «HTEepHeT», coBpeMeHHbIX mnpodec-
CHOHAJIbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

DiiekTpoHHasi Oubauoreka Hayunoit 6ubnuorexku BopoHekCKoro rocy-
JAPCTBEHHOT0 TEXHUYECKOTO YHUBEPCHUTETA [DIEKTPOHHBIA pecypc : MOJIHOTEK-
cToBasi 6a3a JaHHBIX AJIEKTPOH. JOKYMEHTOB]. - DNEKTPOH. naH. - Boponex. 2017 -
Pexxum moctyna: http://cchgeu.ru/university/library/. - 3arn. ¢ sxpana.

Jlanb [DneKTpOHHBINA pecypce : AJIEKTPOH.-OMOJI. cUCTeMa | MOJIHOTEKCTOBAS
0a3a JaHHBIX JJIEKTPOH. JOKYMEHTOB IO T'YMaHHT., €CTECTB., U TeXH. Haykam| /
U3n-sBo «Jlawp». - Canxr-lIletepOypr: Jlawp, 2010-. - Pexum pgocryna:
http://e.lanbook.com/. - 3aru. ¢ skpana.

Hayunas Daexkrponnas buoauoreka elLibrary [DnekTpoHHBINH pecypce :
MOJIHOTEKCTOBAasI 0a3a JaHHBIX: AJIEKTPOH, )KYPH. Ha PYC, aHTIL., HEM. 513.  ped. u
HaykoMmeTp. Oa3a manHbiX| / Hayd. smextpoHn. 06-ka. - Mocksa, 1999- . - Pexum
noctyna: http://elibrary.ru/. - 3armn. ¢ skpana.

daexTponnasi buoamoreunass Cucrema |IPRbookshop [DaexTponubrii
pecypc : 3IeKTpPOH.-Ou0I1. cucTemMa: MOJHOTEKCTOBask 0a3a JaHHBIX JEKTPOH. J0-
KyMEHTOB II0 TYMaHHT., €CTeCTB., U TexH. HaykaMm]| / OO0 «Ai [1u Dp Menuay,



http://www.iprbookshop.ru/55210.html
https://e.lanbook.com/reader/book/106411
http://e.lanbook.com/
http://elibrary.ru/

3JICKTPOHHOE TIepUoANYecKoe n3nanue «WwWw.iprbookshop.ru». - Caparos, 2010- .
- Pexxum nocryna: http://www.iprbookshop.ru/. - 3ari. ¢ sxpana
CaiiT BI'TY
https://cchgeu.ru/education/programms/15-03-01-mashinostroenie-profil-tekhnolo
gii-i-robotizirovannye-sistemy-svarochnogo-proizvodstva/?docs2026
Oopa3oBarenbHblii mopraa BI'TY https://old.education.cchgeu.ru/

8.3 Ilepeuenb MH(POPMAIMOHHBLIX TEXHOJOTHI, MCHOJb3yeMbIX MNpPH
OCYILIECTBJIECHHMN O00pa30BaTeJLHOI0 Mpouecca Mo JAUCHUIIMHE, BKJIKYasA
nepevyeHb JHUIEH3MOHHOIO0 NMPOrPAMMHOI0O odecnevyeHusi, pecypcoB HHpop-
MAIMOHHO-TEJIeKOMMYHUKAIIMOHHON ceTn «MHTepHeT», COBpEeMEHHBIX MPO-

(eccnoHAIBLHBIX 023 TAHHBIX M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

IlepedyeHb JMIEH3MOHHOTO IPOTPAMMHOIO o0ecneveHust
1. Microsoft Win Pro 10 32-bit/64-bit Russian Russia Only USB <FQC-09118> / Jlorosop ¢

000 dupma «PUAH» ot 06.04.2017 Ne130/04 Ha mocTaBKy ToBapa (CpOK JE€HCTBUS JTUIIEH3UN
— 6eccpouno) (ITogmucan pekropom PI'BOY BO «BI'TY»
C.A. Konoasoxabim u qupekropoM OO0 dupma «PMAH» A.T'. KyckossiM 06.04.2017)
2. Acrobat Pro 2017 Multiple Platforms Russian AOO License TLP (1-4,999), npaBo Ha uc-
nosab3oBanue / Cyonmunen3nonusiii jorosop ¢ OO0 «CuCodt Boponex» ot 15.11.2018 Ne 120 o
MPEIOCTaBICHUU IPaBa UCIIOJIb30BaHUS Ha MTporpaMMel it O9BM  (cpok neicTBuUs JTUIICH3UH -
6eccpouno) (IToamucan pexropom ®I'BOY BO «BI'TY» C.A. KonoasskHBIM U T€HEpaIbHBIM
mupektopom OO0 «CuCodt Boponex» A.A. MapbsanoBeiM 15.11.2018)
3. ANSYS DesignModeler;  ANSYS CFD Premium;  ANSYS Mechanical Enterprise;
ANSYS HPC Pack; ANSYS Geometry Interface for Parasolid / Cy6muiieH3nOHHBIH TOTOBOD C
3A0 «KAHADEM Cu-Au-Oc» ot 30.03.2019 Ne 2212-T10/2019-11OO o mpenocraBieHUn Ha
YCJIOBHSIX MPOCTON (HEHCKIIOYUTENHHOM) JUIEH3UH TIpaBa MPOrpaMMHOTO OOecTieueHus st
OBM (cpok geiictBus nuinen3un — 6eccpouno) (IToamucan pexropom ®I'BOY BO «BI'TY»
C.A. KonoaskHbIM U 3aMECTUTENEM T€HEpaIbHOTO TUPEKTOpa — AUPEKTOPOM IO MpojakaM
3A0 «KKAJI®EM Cu-Aii-Oc» A.b. Asenpsinom 30.03.2019)
4. «MATLAB Classroom new Product From 10 to 24 Group Licenses (per License;
- Simulink Classroom new Product From 10 to 24  Group Licenses (per License;
- MathWorks SMS - Software Maintenance Service (per year) / CyOiuIieH3HOHHBIN JOTOBOP C
3A0 "CodtJlaitn Tpeiin" ot 02.07.2015 Ne 51892/VRN30 mpenocraBieHnn MmpaB UCIIONIb30-
BaHMs mporpamm it OBM  (cpok netictBus nuiieH3un — 6eccpouno) (Iloamucan pexrtopom
®OI'BOY BO «BI'TY» B.P. Ilerpenko u 3A0 «CodtJlaita Tpeitn» P.A. Uukanoseim 02.07.2015)
Ilepedyennb 0ecryIaTHOrO MPOrpaMMHOI0 O0ecreYeHUus
Adobe Acrobat Reader / Freeware / http://adobe.com/
7zip / GNU LGPL / http://7-zip.org/
LibreOffice / GNU GPL, MPL / http://libreoffice.org
Kommac-3D Viewer / Freeware / http://kompas.ru/
Ilepeyen pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAUMOHHOU ceTH «MHTEpHETY,
COBPEMECHHBIX HpO(l)eCCI/IOHaJILHI)IX 0a3 OJAHHBIX " PIH(l)OpMaIII/IOHHI)IX CIIPpaBOYHBIX

CHCTEM
- Texakcnept | [IpodheccronanbHble CipaBOYHBIE CUCTEMBI JJIS1 PYKOBOIUTENEH, MHKEHEPOB U

CIEIHATHMCTOB: TECTOBBIN AocTym http://Texskcnept.pyc/
- T'OCT Okcnept — eaunas 6a3a [OCTor P® https://gostexpert.ru/

A



https://cchgeu.ru/education/programms/15-03-01-mashinostroenie-profil-tekhnologii-i-robotizirovannye-sistemy-svarochnogo-proizvodstva/?docs2026
https://cchgeu.ru/education/programms/15-03-01-mashinostroenie-profil-tekhnologii-i-robotizirovannye-sistemy-svarochnogo-proizvodstva/?docs2026
https://old.education.cchgeu.ru/
http://adobe.com/
http://7-zip.org/
http://libreoffice.org/
http://kompas.ru/
http://техэксперт.рус/
https://gostexpert.ru/

- Uadopmanmonnas cucrema HopmaTuBHON gokymeHTaruu «MEITAHOPM»
https://meganorm.ru/
- KoncynerantILoc https://www.consultant.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIs1
OCYHIECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOIECCA

Crnenuajn3upoBaHHasi JeKIIMOHHAsI ayIUTOPUS, OCHAIICHHAs 000pyI0-
BaHMEM [IJIsl JICKIIMOHHBIX JEMOHCTpAllMid W MPOEKIIMOHHOM ammapatrypoi, ayj.
010a/1 "KomnbroTepssiii kiacc" (KomruiekT ydeOHOM mebenu: -pabouee MeCTO
npenoaaBatesis (CToJI, CTyJ); -pabodure MecTa 00yJaronuxcs (CTOJIbI, CTYNbs) Ha 28
yen.; KoMmbproTep B cocTaBe - OIIT.).

YyeOHble J1abopaTopum:

- aya. 03/1 JlaGopaTopus "DnekTpoHHO-TTyueBOU cBapku" (DIeKTpoH-

HO-JTy4eBas cBapouHas ammaparypa YII-4 ¢ uctounnkom Y250A n/s P-6570)

- ayn. 04/1 JlaGoparopus "Meramnorpadpuueckux uccienoBanuit” (Kom-
IJIEKT ydyeOHOU MeOenu: -pabodee MECTO IpemnojaaBaTensi (CTOJ, CTyn); -padouue
MecTa oOydaromuxcs (CToJbl, CTybsa) Ha 16 yen; Mukpockom MBC-10; Mukpo-
ckon metamwtorpadpuueckniit METAM JIB 34- 2mrt; Mukpockon metamiorpadu-
yeckuii METAM PB 21-1 - 2mt; Mukpockor crepeo - 2mt; MUKPOCKOIT CTepeo
MC-2; CucremMa Bu3yanu3auuu n3o0paxxeHus Ha 6a3ze uu@poB. poTokamepsl - 211IT;
MuxkpotBepaomep [IMT-3M1; Cpaautenbhbiii o6pazer; Nel; CpaBHUTEIbHBIN
obpazerr Ne2; CtaHOK OTpE3HOW MJIsi TOJATOTOBKH METAIOrpapuiecKux HuUIQOB
[Tomuna6é P 30M; YcraHoBKa Juisl SJIEKTPOXUMHUYECKOTO TMOJIUPOBAHUSI METAIIO-
rpaduueckux numdos [lnmud-2TM; YcranoBka snekrpoHHo-myueBas; [llnudo-
BaJIbHO-TIOJTUPOBAJIBHBIN CTAHOK JJISI TIOATOTOBKH MeTaymorpaduyeckux numndoB
Mnug-1; nudoBanbHO-MOIUPOBATBHBIN CTAHOK AJI MOATOTOBKUA METajiorpa-
¢uueckux mmdon Hlmud; kad Berrsoxnoi [TJI/IIBxr-1500; BakyymHblit arpe-
rat; BakyymHbIil Hacoc - 21T.)

- 06/1 JlaGopatopus "Csapku miaBieHuemM" (Komrmektr yueOHoOM mebenu:
-paboyee MecTo mpemnojaBaTens (CTOJ, CTyN);, -paboure MecTa OO0ydarouuxcs
(cTombl, cTynbs) Ha § yen; Anmapar CBapOYHBIN AJid 11/aBT. CBapKH; BeImpsaMuTensb
cBapouHblii; ['onoBka cBapounas; Komrmiekt "Mynptumiaz 3500"; Kommiekr ams
ceapku III1 SetPolysP-la; Kommiaekt miasmennoit pesku DCAB: ORIGOCUT;
Kowmmnektr cBapounoro ob6opymoBanuss MAGICWAVE; KommiekT cBapodHOrO
ooopynoBanusi TRANSPULSSYNERGIC 3200; KommiekT cBapouyHOTO 000pYyI0-
Banuss TRANSSTEEL 3500c; Kommpeccop GM 25-300; cBapounblii ammapar
"NEON" BJ] 201; Capounbiii anmapar Tecnical64; CBapouHblii MMOJlyaBTOMAT
Bimax 182; Cranok cBepmuiabHbii TMHC-12; CTaHOK TOKapHBIH MO METaJLTy
"Kopset-403"; Cranok ¢pesepnsbiii no metamny "Kopser-418"; Tpaktop cBapou-
Hbii ( Tuna AJI®-1002); YueOHbIN cBapoYHBIH pOOOT B KOMILJIEKTE ¢ KOHTPOJLIE-
pom; OuibTpoBeHTHIIsIIMOHHAsS ycTaHoBKa DBY-1200; Pa3zpeiBHas MamnHa.)

- aya. 07/1 Jlabopatopust "®u3nko-MaTeMaTUUECKOTO MOJCIUPOBAHUS CBa-
pounbIx mporieccoB" (KommbroTep B cocrase - 31IT.)

Jucnueitnbiii kiaace: aya. 010a/1 "Komnerotepnsiii kimacc" (KomriekT
ydaeOHON MeOenu: -paboyee MeCTO mpemnoaaBaTes (CTOJ, CTyl); -paboune MecTa


https://meganorm.ru/
https://www.consultant.ru/

oOy4aroruxcst (CToJbI, CTyJbs1) Ha 28 ven.; KoMmbproTep B cocTaBe - 61IIT.).

10. METOANYECKHUE YKA3ZAHUSA AJIS1 OBYYAIOIIIUXCS 11O
OCBOEHMIO IMCHUIIJIMHBI (MOAYJIS)

[To muctumumHe «Teopusi CBapOYHBIX MPOIECCOBY» YUTAIOTCS JISKIIMH, TIPO-
BOJISTCS TIPAKTUYECKUE 3aHITHS U JJA0OpATOPHBIC paOOTHI, BHITOHSACTCS KypCcOBast
paborTa.

OCHOBOW W3y4YeHUS TUCHUIUIMHBI SBISIOTCS JICKIMH, HA KOTOPBIX H3Jara-
I0TCsl HanboJiee CYIIECTBEHHBIC M TPYJIHBIE BOMPOCHI, a TAaKXKe BOMPOCH], HE Ha-
IeIIINe OTPAXKEHUS B YIeOHOU JIUTEepaType.

[TpakTryeckue 3aHATHS HAMPABIICHBI HA MPUOOPETCHHUE MPAKTHUECKUX Ha-
BBIKOB pacyeTa (PU3MKO-XHMHUYECKUX TPOIIECCOB B IYTOBOM pas3psijie, TEIUIOBBIX
MIPOIIECCOB, HATPEBA M TUIABJICHUSI METa/lIa TP CBapKe, (Pa3oBBIX U CTPYKTYPHBIX
IpeBpalleHN B MeTayu1ax. 3aHsATHS IPOBOJISATCS MyTEM pelIeHHs] KOHKPETHBIX 3a-
7a4d B ayAUTOPUH.

JIaGopaTopHbie paObOTHI BHIMOIHAIOTCA Ha J1a0OpaTOPHOM OOOPYJOBAHUU B
COOTBETCTBUH C METOANKAMH, IPUBEACHHBIMU B YKa3aHHSX K BBIIIOJHEHHUIO paboT.

Metoauka  BBIMOJHEHUS  KYypcOBOM  paOOThI  M3NIOKeHa B y4ed-
HO-METOAMYECKOM NOCOOMU. BBITIOIHSATE 3TaIbl KypCOBOW pabOTHI JOJKHBI CBOE-
BPEMEHHO U B YCTAaHOBJICHHBIE CPOKH.

KonTponb ycBoeHHs maTepuaia AUCUUIUIMHBI MPOU3BOJUTCS MPOBEPKOMA
KypCOBOM pabOThI, 3aIIUTON KYpCOBOM pabOTHI.

Bup yueOHbIx
. JleaTenbHOCTh CTyIeHTa
3aHSATUN
.HCKI_II/ISI Hanucanne koHcHekTa J'IeKI.[HfIZ KpaTKoO, CXEMAaTU4HO, IMOCJICAOBATCILHO

(bUKCUpOBaTh OCHOBHBIE TTOJIOKEHUS, BHIBOBI, (HOPMYIUPOBKH, 0000IITE-
HUS; TTIOMEUYaTh BaXKHBIE MBICIH, BBIACIATH KIIOYEBBIE CJIOBA, TEPMUHBI.
[IpoBepka TEpPMUHOB, MOHATUN C MOMOUIBIO SHIMKIIONEINI, CIOBapew,
CIPaBOYHHKOB C BBIMHUCHIBAHUEM TOJKOBaHUI B TeTpanb. OOo3HauYeHHE
BOIIPOCOB, TEPMUHOB, MaTepHaja, KOTOPIC BHI3BIBAIOT TPYIAHOCTH, TTOUCK
OTBETOB B pEKOMEHIyeMol tuTeparype. Eciau camocTosTenbHO He yaaeTcs
pazo0parbcsi B MaTepuaiie, Heo0XoauMo chOpPMYIHUPOBATh BOMPOC U 3a-
JIaTh MPENOJIaBaTENI0 HA JICKIIMU WM Ha MPAKTUYECKOM 3aHITHH.

[Ipaktnueckoe  |KoHcnekTupoBaHHE peKOMEHAYEMBIX HCTOYHHUKOB. PaboTa ¢ KOHCIIEKTOM

3aHATHE JIEKLIUH, TIOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIpOCAaM, IIPOCMOTP pe-
KOMEH1yeMoil nmutepatypsl. [IpociymmBanne aynno- ¥ BUAECO3aNUCEN MO
3aJJaHHOI TeMe, BBINIOJIHEHUE pacueTHO-TpapUUeCKuX 3aJaHul, pelieHue
3a/1a4 110 AJIFOPUTMY.

JlaGoparopuast  |JlabGopaTopHbie pabOThI MO3BOJISIOT HAYYUTHCSA IPUMEHTH TEOPETUUECKHE
pabora 3HAHUS, TIOJTyYEHHbIE Ha JIEKIUH NPU PEIICHUH KOHKPETHBIX 3a/1a4. YTOObI
HauboJiee paroHAIBHO U MOJHO HCIOJIb30BaTh BCE BO3MOXKHOCTH J1abo-
PaTOPHBIX 7S MOATOTOBKM K HUM HEO0OXOJUMO: ClelyeT pa3o0parh JeK-
LUI0 10 COOTBETCTBYIOLIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOLIUM
pasnenoMm y4yeOHMKA, MpopadoTaTh JOMOJHUTENbHYIO JUTEpaTypy U HC-
TOYHHKH, PEITUTh 33]]a4l M BBITIOJIHUTH IPYTHE MHUCbMEHHbBIE 3a/1aHusl.

CamocrosrenbHas |CaMocrosiTenbHas paboTa CTYyJJeHTOB CIIOCOOCTBYET TITyOOKOMY YCBOCHHS
paborta y4eOHOro maTepuajia W Pa3BUTHIO HaBBIKOB camooOpaszoBanms. Camo-
CTOsATENbHAs paboTa MpeanoiaraeT CIeyINne COCTABISIONINE:




- paboTa ¢ TeKCTaMH: y4yeOHHKaMH, CIPaBOYHUKAMH, OTOJHUTEIHLHON
JUTEPATYPOU, a TaK:Ke MPOPadOTKa KOHCIIEKTOB JICKIIHA;

- BBINIOJIHEHUE JIOMAIIIHUX 33JJaHUN U PacyeTOB;

- paboTa HaJl TEeMaMU JUIsl CAMOCTOATEIBHOTO U3YUYEHUS;

- ydactue B paboTe CTy/IeHYeCKUX HayuyHbIX KOH(GEPEeHIINH, OJIMMITHAT;

- MMOJITOTOBKA K MPOMEXKYTOYHON aTTECTAIUH.

IToaroroBka K
IIPOMEKYTOUYHON
aTTeCcTalllu

['OTOBUTBCS K MPOMEKYTOYHON aTTECTAIlMH CIIEAYET CHUCTEMAaTUYECKH, B
TEYECHHE BCEro cemecTpa. VIHTEHCHBHAS MOATOTOBKA JTOJDKHA HAYATHCS HE
MO3/IHEE, YeM 32 MECSII-TIOJITOpa JI0 IIPOMEXYTOYHOH aTrTecTanun. JlaHHbIe
nepes 9K3aMeHOM, 3K3aMEHOM, 3K3aMEHOM TpH JHS 3(PPEKTUBHEE BCETO
WCIIOJIH30BATh JIJISl IOBTOPCHUS U CHCTEMATU3aIlUH MaTepraa.




JIMCT PETUCTPAIIMA U3SMEHEHUI

/o

IlepeueHb BHOCUMBIX U3MEHEHUM

Jata
BHECEHUS
NU3MEHEHUM

[Tonnuce 3aBenyro-

mero kadenpom, ot-

BETCTBEHHOM 3a pea-
muzanuto OITOIT




JIncT cornacoBaHus

Bokapes Omutpun

ABTOp Nropesuy MNoaonncaHo 02.09.2026 15:44:23
CenueaHoB Bnagmnmup

3aeeaytowmmn kacdeapon |PenopoBuny MNoanucaHo 03.09.2026 8:59:26

Pykosoguternb

obpa3soBaTenbHON CenueaHoB Bnagmmup

nporpaMmsbl denopoBuy MoanucaHo 03.09.2026 9:00:30
Hposgos Uropb

HekaH dakynsTeTa leHHagbeBUY YTBEpXaeHo 10.09.2026 9:58:09




