MHUHUCTEPCTBO HAYKU U BBICHIET'O OBPA30OBAHUS
POCCHUHCKOH ®EJEPAIINN
denepanbHOE rOCYIapCTBEHHOE OIOIKETHOE 00Pa30BATEIBHOE YUPEKICHUE
BBICIIET0 00Opa30BaHUs
«BOpOHEKCKHIN TOCYJapCTBEHHBI TEXHUYECKU YHUBEPCUTET

YTBEPXJIAIO
Jlekan ®DMAT < ¥~ Pskckux B.U.

«27» aBrycra 2021 r.

PABOYASA ITPOTPAMMA
U CITUTIINHBI

«Teopus cBapOYHBIX OPOLIECCOBY

Hanpasienue moarorosku 15.03.01 MAINIMHOCTPOEHUE

IIpo¢puas OGopyAOBaHUE U TEXHOJIOTHS CBAPOYHOTO IPOU3BOJICTBA

KBanupukanus BbIMYCKHUKA OaKaiaBp

HopmatuBHbIii nepuox odyuenuss 4 rona/4romam 1l m.

dopma oOyueHusi ouHas / 3a04Has

I'ox Havyasa moarorosku 2021

ABTODp MpOrpaMMBbI / Bynkos A.B./

3aBenyromuii kadeapoi

TexHosoruu cBapoOYHOTO J/

IIPOM3BOJCTBA U TMATHOCTUKHU | CenuBanos B.®./

=¥ 4
PykoBomutens OITOIT J] |/ CenuBanoB B.®D./

Boponex 2021



1. HEJIM A 3AJIAYH TUCHUIT/INHBI

1.1. eau AMCHUIMIHHBI

dbopMHpOBaHUE CICIUANIKMCTA BIAACIONIETO OCHOBAMH TCOPETUYCCKUX 3HA-
HUH 0 GU3HUCCKUX U (PU3NKO-XUMUYICCKUX MPoIieccax, MPOTEKAOIIMX B 30HE 1BA U
MPHICKAITUX YIaCTKaX B IIPOIIECCE CBAPKH.

1.2. 3axaun ocBOeHUSA TUCIUILITHHBI

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

- ¢hopMHpOBaHKE CIOCOOHOCTH K TOMYyYEHHUIO HOBOM MH(OpMAINU, KayecT-
BCHHOTO M KOJWYECTBEHHOTO aHAINW3a SBJICHHUM, MPOUCXOMAIINX B MPOIECCE
CBapKH;

- MOJyYeHNEe HaBBIKOB pacyeTa MPOIEeCCOB, MPOUCXOMSIINX PH (HOPMHUPO-
BaHWH CBAPHOTO COCIMHCHHUS.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOI
JucuunnuHa «Teopust CBapOYHBIX MPOLECCOBY» OTHOCUTCS K TUCHUILUIMHAM
BapuaTUBHOM YyacTu Ojoka b1.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHMU/S 11O
JUCHUIIJIMHE

[Iponecc w3yudeHHss AUCHUILIMHBI «Teopusi CBApOUHBIX MPOIIECCOBY» Ha-
MpaBJieH Ha POPMHUPOBAHUE CIEAYIOIIUX KOMITETCHITUH:

OIIK-1 - ymeHue HCHONb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B MPO(ECCHOHATBLHON JEeATeIbHOCTH, TPUMEHATh METO/Ibl MaTeMaTH-
YECKOr0 aHajIn3a U MOJICTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIIBHOTO HC-
CJICIOBAHUS

IIK-11 - cnocoOHOCTh OOecreunBaTh TEXHOJIOTHYHOCTh H3JACIUA M IPO-
IIECCOB MX H3TOTOBJICHUS; YMEHHEM KOHTPOJIMPOBATH COOIOJICHHE TEXHOJIOTHYEC-
CKOM TUCHUTIUIMHBI IPU U3TOTOBJIICHUH U3AECIUN

PesynbTaTnl 00y4eHusi, XapaKTepu3ywouue

Komnerenuus
c(hopMHUPOBAHHOCTH KOMIETEHIIUH

OIIK-1 3HATBh METO/Ibl TEOPETUYECKOTO U FKCIIEPUMEHTAIBLHOTO UCCIIEeI0Ba-
HUsI CBAPOYHBIX NPOLIECCOB

YMmerh MPUMCHATH MCTOAbI MATEMATHYCCKOI'0 aHaJin3a U MOJCINPO-
BaHUJ ITPU UCCIICAOBAHUHN CBAPOYHLIX MTPOLECCOB; UCII0JIB30BATh Oa-
30BBIC METO/IbI HCCH@HOB&TGJ’IBCKOﬁ pa6OTBI

BaageTh HaBBIKaMU SKCIUTyaTalluy MPHOOPOB U 00OPYIOBAHUS, UC-
MOJIb3YEMBbIX TP UCCIICIOBAHUH CBAPOYHBIX MPOIECCOB; HABBIKAMHU
00pabOTKH Pe3yNIbTAaTOB UCCIIEAOBAHHUM

[1K-11 3HaTh (QU3MUECKUE OCHOBBI OOPa30BaHMs CBAPHBIX, MAsHBIX U Kiee-
BBIX COCIUHCHHIL,

XapaKTEePUCTUKH M BO3MOXHOCTH MCTOYHHKOB 3HEPTHH, HCIIONb3Yye-
MBIX TIPH CBapKe, Maiike U TEPMUIECKOI pe3Ke;

OCHOBBI TIPOIIECCOB IepepacrpesiesieHus BBOAMMON NpU CBapke U
TEPMUYECKON PE3KE TEIIOTHI;




npupoay u crienuduky $pa3oBbIX U CTPYKTYPHBIX IPEBpAIICHUN B
MeTaJuIax U TepMoJie(OPMAIIMOHHBIX POIIECCOB.

YMerh Ki1accupUIMPOBATH CHOCOOBI CBAPKU IO BUAAM HUCTOYHMKA
SHEPTUH, OIPEIEISTh SHEPIeTUUECKUE XapAKTEPUCTUKN MCTOYHUKOB
SHEpIuu;

[IpaBWIbHO BbIOpaTh 3JEMEHTAPHOE TEJNO, YKBUBAJECHTHOE paccMart-
pUBacMOMY HarpeBaeMoMYy H3[EIIUI0; CXEMaTHU3UPOBaThb MCTOYHHUKH
TEIJIOTHI; C(OPMYIUPOBATh I'PAHUYHBIC YCIIOBHS; PACCUUTATh TEM-
IepaTypHOE I10JI€; BBIUUCIUTh HEOOXOJMMBbIE MapaMeTpbl TepMUYe-
CKOI'0 LIUKJIA;

ONKCaTh CYIIHOCTb M HPUPOAY (PU3MKO-XUMHUYECKUX IPOLIECCOB,
MIPOTEKAIOIUX IIPHU OINPENEIECHHOM CIIOCO0E CBAPKU B XapaKTEPHBIX
30HaX COEIMHEHMs, U OPUEHTUPOBOYHO IPOTrHO3UPOBATH XMMUYECKHUH
COCTaB ME€TaJlJla CBaPHOTO 111BA;

C UCIIOJIb30BaHUEM CIIPABOYHBIX MAaTEPUAJIOB U HA OCHOBE PAaCUETHBIX
JAHHBIX TI0 TTapaMeTpaM CBAPOUYHBIX TePMOAEC(HOPMAITMOHHBIX IUKIIOB
IIPOrHO3UPOBATh, @ 3aTEM SKCIIEPUMEHTAILHO MOATBEPAUTH HAJIMYHE
XapaKTEepPHBIX YYaCTKOB CO CTPYKTYpaMH OIPEJIEIIEHHOIO TUIIa B
CBapHBIX COCIMHEHMSIX B 3aBUCHUMOCTH OT MPUPO/IbI CBAPUBAEMOTO
MaTepHuajga U 0COOEHHOCTEN TEXHOIOIHU CBApKU

Baagers ocHoBamMu BbIOOpa croco0a CBapKU M CBApOYHBIX Mare-
pHUAJIOB AJIsl ONPEEIEHHOT0 KOHCTPYKIIMOHHOTO MaTepHara;
OCHOBaMHU PAacyeTOB CBApHUBAEMOCTH METaJUIOB U CIUIABOB, pacipe-
JIeJIEHUs TEIUIOBOTO MOJIsl B METaJlJIe TIPU CBapKe,

OCHOBaMHU PAacCyeTOB BO3MOXHOCTH (Da30BBIX M CTPYKTYPHBIX Ipe-
BpalleHUH TPH TEIUIOBOM BO3JCHCTBUM HCTOYHUKOB HHEPTUU IIPHU
CBapKe

4. OFBEM JUCHUIIJINHBI

OO6mas TpyI0eMKOCTh JTUCHUIUTMHBI « Teopus CBapOYHBIX MPOIIECCOB» CO-

cTasiseT 8 3.e.

Pacnpenenennie TpyJ0€MKOCTH TUCHUIUIMHBI IO BUAAM 3aHSATUN
o4yHas popma 00y4eHHsI

. Bcero CemecTpsl

Bunbr yue6HOM paboTh HACOB 5 5
AyIUTOpPHBbIE 3aHATHSA (BCEr0) 128 64 64
B Tom uncre:
Jlexrun 72 36 36
[TpakTuueckue 3ausatus (113)
B TOM 4ucIie B hopMe IIPAKTUIECKOM OAro- 36 18 18
TOBKH (npu Hanuyuu)
JlabopaTtopusbie pabotsl (JIP)
B TOM 4HuCIIe B HOpME TPAKTUYECKOM TOAT0- 20 10 10
TOBKH (npu Hanu4uu)
CamocTosiTeibHasi paboTa 88 44 44
KypcoBas padota Her Jla
KontponbHas pabota Hert Hert Hert
Yacel Ha KOHTPOJTb 72 36 36




Buibl NpOMEKYTOUYHOM aTTECTAMU

OK3aMC€H

OK3aMC€H

OK3aMCH

OO6m1ast TPy 10€MKOCTb:
aKaJEeMHUYECKUE YacChl

3a4.e. 8

288

144

4

144
4

3a04Hast popma 00y4eHus

Buner yue6Hoi paboTh

Bcero
4acoB

CemecTpsl

5

AyAUTOpPHBIE 3aHATHS (BCEro)

24

24

B TtoMm uucie:

Jlexun

[Ipaktuueckue 3ansatus (I13)
B TOM 4YHCJIe B (pOpMe IPAKTUUECKON MTOATOTOBKH (npu
HAIU4ULL)

JlaGopatopusbie pabotsl (JIP)
B TOM 4HCIIE B (OpME MPAKTHUECKON TIOATOTOBKH (1npu
HAUYULL)

CamocrosiTesibHast paboTa

255

255

KypcoBas pabota

Ia

Ha

KoHntposnbHas paborta

Her

Her

Yacel Ha KOHTPOJIb

9

9

Buabel npomMexxyToO4HOM arTecTauun

9K3aMCH

9K3aMCH

OO6m1ast TpPy10€MKOCTb:
aKaJIEMUYECKHUE YaChI
3a4.e]l.

288
8

288
8

5. COAEP’) KAHUE JUCHUIIJIMHBI MOYJISA)
5.1 Conep:xkanue pa3iejioB AUCHUIUVIMHBI M pacnpeaejieHue TPyA0eM-
KOCTH 10 BHAAM 3aHATHH

ouyHasi popma 00yueHust

Ne | HaumeHoBanue Conepranye paszens Tlex [Ipax [JIa0. CPC Bcero,
/11 TEMBbI 3aH. | 3aH. qac
1 |Pwusnueckne Buasr aneMeHTapHBIX CBA3€H B TBEPABIX TeaX M MOHOJUTHBIX COE/IH-
OCHOBBI M KJac-|HeHUsX. PH3MKO-XUMHUYECKHe OCOOCHHOCTH IIOMYYEHHS CBAapHBIX,
cudukanus NasHBIX U KIEeBBIX coeanHeHnid. CBapka B KHIKOI M TBepHoil (azax.
MPOLIECCOB [Najika u ckienBaHue.
CBapKu TepmoanHamuka u Oanance sHepruu npouecca cBapku. KI1J] cBapounbix 8 4 ) 8 20
MPOLECCOB.
Knaccnduxarmus mnporeccoB cBapku. Tepmudeckne mponeccsl. Tep-
MOMEXaHHIeCKHe MPOoIiecchl. [IpeccoBble 1 MEXaHMYECKHUE TIPOIIECCHL.
Omnenka sHepreTHyeckoit 3ddexTHBHOCTH TMporieccoB cBapku. Tpedo-
BaHMUS K ICTOYHHKAM SHEPIHH CBAPOYHBIX IPOIECCOB.
2 |Dusu- IIpoBOAMMOCTb TBEpABIX TEJ, JKHIKOCTEH W Ta30oB. DIEKTPUUYECKUIN
KO-XMMHUECKHE |pa3psn B razax. OnpeneneHue 1yroBoro paspsana. Bo3OyxaeHue qyru u
IPOLIECCHI B|ee OCHOBHBIE 30HBL. BojbTamnepHas XapakTepuCTHKa TyTH.
JIYTOBOM pa3psi-|DIeMeHTapHbIe IIPOLEcCH B CTOOE AyrH. SIBIeHHe MOHM3AIWH, II0-
ne TEHIHAI MOHM3aIuu. MeXaHH3MBl HoHM3anuu. TepMudeckass HOHH3a-
1y ra3a. YpasHeHnue Caxa. D¢ ¢eKTHBHBIN MOTEHIMAT HOHU3AIHH. 18 10 9120 57
SIBnenue nepeHoca B cToa0e AyTH (3IEKTPO- U TEIUIONPOBOAHOCTE), UX
3HayeHHe. CaMoperyaMpoBaHue NpoLeccoB B crosnde ayru. bamanc
SHepruu B cTonbe ayru. CpenHss TemIlepaTypa, HalpsHKEHHOCTh U
cpenHsis IUIOTHOCTH B crosnbe ayru. Ypaeuenus K.K.Xpenosa mis
pacyera TeMIeparyphbl TyTrH.




ITpuanexTpoansle 00IaCTH IYroBOro paspsaa. OMHCCHOHHBIE IIPO-
L[ECCHI HA MOBEPXHOCTH TBEPJBIX TEI.

MarauToruipoiMHaMMKa CBapOUYHOM Iyru. MarHuTHoe noje cBapod-
HOTO KOHTypa. BHelHee MarHuTHOE TOJIE 1 JyTA.

Ilepenoc meranna B cBapoduHBIX Ayrax. IMmynecHOe ympaBiieHHE ITe-
PEHOCOM MeTaJlia B AyTe.

Pa3zHOBHIHOCTH IYTOBEIX pa3psiioB, IIPHMEHSEMBIX B CBAPOYHOH TeX-
Huke. OCOOCHHOCTH IYTW MEPEeMEHHOr0 TOKa. BeHTUIIbHBIN G deKT 1
MOCTOSIHHAs COCTaBIIAOIAst Toka. CBapka Ha epeMEHHOM TOKe.
CBapouHble AYyTH € IUABSIIUMCA 3NIEKTpoaoM. OcoOeHHOCTH OYTH B
3aI[UTHBIX ra3ax d BaKyyMe.

CBapo4HBIE IyTH C HEIUIAaBSIIUMCS 3JeKTponoM. Ilma3MmeHHBIE cBa-
pouHsle ayru. Buasl 1 0coGeHHOCTH IIa3MEHHBIX IYT.

Tepmuueckne |DIeKTPOHHO-TydeBble MCTOUYHHKH. OCHOBHBIE (HM3HYECKHE XapakTe-
HEIYrOBbIE pUCTUKH. B3anMoneicTBue 31MeKTpOHHOIrO Jiyya ¢ BemiectBoM. Ilpu-
HUCTOYHUKHI MEHEHHE 3IIEKTPOHHO-IIy4YEBBIX TPOIECCOB.
SHEPTUU ®DoTOHHO-TTy4eBble HCTOYHHMKU. [lommxpomartmueckuii cBeT. Kore-
PEHTHOE H3Iy4YeHHE JIa3e€pOB U €r0 OCHOBHBIE CBOMCTBA. B3aumoneil-
CTBHUS M3IIy4eHHs C BeIlecTBOM. [IpuMeHeHHe (OTOHHO-IYyYeBBIX HC- 8 14
TOYHHKOB.
T"a3oruiaMeHHbIe MCTOYHHUKM 3HEPrHM CBapKM M Pe3KH MeTayuioB. [a-
30BOC IUIaMs: IapaMmeTpbl U cTpoeHue. PU3MKO-XUMUYECKUE OCHOBBI
ra3oIuIaMeHHON Pe3Ku MeTaylioB. TepMHUYECKHH U TEPMOXUMHUUECKUI
BHJIBI PE3KH.
Tepmonpecco- |TepmonpeccoBbie mporecchl. CrmocoObl  TEPMONPECCOBOM  CBAPKH.
Bele U npecco-|KonraktHas cBapka. Ky3HeuHas cBapka.
MexaHnyeckue |Kiaccmdukanms mnpeccoMexaHMYeCKHX HCTOYHHKOB. [IpeccoBomexa- 4 12
CBapOYHbIC HUYECKUH KOHTaKT U XOJIOJHas cBapka. Tpymiuiics KOHTakT U cBapka
IIPOLIECCHI TpeHUEM. Y JapHbIi KOHTAKT U CBApKa B3PHIBOM.
OcHoBHble  10-|OCHOBHBIE MOHATHS U onpeneneHus. CxeMbl HarpeBaeMoro Ttena. Te-
HATHS U 3aKOHBI | INIO(U3NYECKUE BETUIUHBI U TOHATHS.
B pacuerax Te-|3akoH TemnonpoBogHoctH Pypne. IloBepxHOCTHas TemIooTAada H
IUIOBBIX  TIPO-|KpaeBble ycioBHs. KOHBEKTHBHEIH TeruiooOMeH. JIyducTsiil Temnoo0- 8 18
1LIeCCOB npu|meH. Kpaesble ycnoBusl.
CBapke Juddepennmanbable ypaBHEHUS TEIUIONPOBOAHOCTH.
Knaccngukanus HCTOYHHKOB TemuioThl. CXeMmaTH3alys CBapOYHBIX
HCTOYHUKOB TETIOTHIL.
Tennosele npo-|PacnpeneneHue TEIIOTH OT HEMOABUKHBIX HCTOYHUKOB. MTHOBEHHBIH
LIECChl TPU Ha-|TOYEUHBIH HCTOYHMK. MTHOBEHHBIN JIMHEHHBIH MCTOYHHUK. MIHOBEH-
rpeBe TeJl UC-|HBbII MIOCKMHA MCTOUHMK. HempepblBHO AEHCTBYIOLINE HETOJBI)KHBIC
TOYHHKAMHU HCTOYHUKH.
TEIUIOTHI JIBIoKyImuecss UCTOUHUKM TEIUIOThl. TOYEeUHbIM MCTOYHUK Ha MOBEPX-
HOCTH MOJyOeCKOHEUHOTro Teja. JIMHEHHbI UCTOYHUK B OECKOHEYHOM
mnactuHe. [Imockuii MCTOYHWK B OECKOHEYHOM cTepxkHe. [leproms
TETIIIOHACHIIIEHHS ¥ BRIPAaBHUBAHMS TEMIIEPATYPEL. 6 29
BricTpoaBmkymuecs UCTOYHUKH TEIUIOTH. BiHsHEE OrpaHNYeHHOCTH
pa3MepoB Tela Ha TPOIECCHl PACIPOCTPAHEHUS TEIIOTHL. bricTpo-
JIBIDKYLIUHCS] TOUEUHBIN UCTOYHUK Ha OBEPXHOCTH IJIACTHHBIL.
Pacnpenenenue MCTOYHMKA TEMJIOTHl. MIHOBEHHBIII HOpMalbHO KpYy-
TOBOM MCTOYHHUK. JIBMIKYIIMICS HOPMAJIbHO KPYrOBOM HCTOYHUK. Pac-
4eT TeMIIepaTyp IpU CBapKe pasHOPOAHBIX MeTa/uloB. Mcnosib3oBaHue
OBM s pacyeToB mosei TemrepaTyp. DKCIIEpUMEHTABHOE OTIpeie-
JICHHE TeMITEpaTyphl IIPU CBapKe.
HarpeB u mnaB-|BimsHue pexuma cBapkd W TEIDIOPU3MUECKUX CBOMCTB MeTaia Ha
JIeHHe MeTajla|mojie TemmepaTyp. Pasmep 30HbBI HarpeBa. TepMuyecKHil LMK NpH
IpU CBapKe OJTHOIIPOXOJHOI cBapke; MakcUMalbHbIE TeMIlepaTypbl. MrHoBeHHas
CKOpPOCTb OXJXIEHHA IpH [TaHHOH Temmeparype. JlnmuTenbHOCTH
npeObIBaHMs METaslIa BhILIE JaHHOH TeMIepaTyphl. 8 16
Harpes n mnaBnenue npucagounoro Meramna. [lnaBnenue smexrpona.
IInaBnenne ocHoBHOrO Metamia. POpMBI CBApOUHOIT BaHHBI P pa3-
JIUYHBIX criocobax cBapku. Temmeparypa cBapodHOil BaHHEL TeroBas
3¢ PEKTUBHOCTH MPOIIECCca CBAPKH.
Tepmoaedop- | TepmoaedopmanroHHbIe Mpoleccsl pH CBapke. [IoHsATHE 0 CBapOYHBIX
MallMOHHEIE nedopmaruax U HanpsDKEHUsIX. BUIbI CBapOUHBIX HANpsDKEHUH M je-
IPOLIECCHI u|dopmarmii. CBoiicTBa METa/UIOB MPU TEeMIIEpaTypax CBapOYHOTO Tep- 10 20

MIPEBpalICHUs B
MeTaJulax — IpH
CBapKe

MHUYCCKOI'O ITUKIIA.
Tunmaasie JAUIIATOMETPUICCKUE KPHUBBIE METAJIOB IIPU CBApPKE. Ilo-
HATHUEC O TepMOHeq)OpMaHHOHHOM IUKJIC IPU CBApKE.




OO6pa3oBaHHe CBapHBIX COCOMHEHHH K (HOPMHPOBAHHE IEPBUYHON
CTPYKTYpBI MeTaiuia wBa. [TonsTHe o cBapuBaemocTu. Kpurepuu cpa-
puBaemocTu. OO1He NOJI0KEHUs Teopur Kpuctamm3sauu. [lousatue o
TEPMHUYECKOM M KOHIICHTPAIIMOHHOM IepeOXJIaKAeHHU. [ oMoreHHas 1
reTeporeHHasi KPUCTALIN3AINS, CKOPOCTh KPUCTAIIIN3AIINH.
OCOOCHHOCTH KPHCTAIM3AIMN YHCTBIX MeTautoB. Kpucrammsarms
CIIaBOB. THWITBI NMEPBUYHONW CTPYKTYpHI NpH Kpucramummsanuu. Oco-
OEHHOCTH KPHCTAUTM3ALMU ¥ (OPMUPOBAHHS NMEPBUYHONH CTPYKTYpHI
MeTamta mBa. Cxema KpHCTaUIM3aluy 1iBa. PakTopbl, BIHAIONME Ha
HEePBUYHYIO CTPYKTYpY cBapHOro mBa. CrnocoObl M3MEHEHHS CTpPYK-
TYpBI LIBA P CBapKe.

9  [Xumnueckas XuMpaeckas: HeOTHOPOAHOCTh CBapHOTO COeAWHEHMs. Buabr xummnde-
HEOJHOPOJI- CKOM HEOJHOPOXHOCTH IIBA. BimsHue pexnMma CBapKH Ha CTENeHb
HOCTb CBapHOTO|XMMHYECKOH HEOHOPOIHOCTH CBAPHOTO IIIBA.
COEIMHEHMS. JeheKThl KPUCTATITMIECKOH peleTKH B MeTajliax npu ceapke. [ToHsTie
lopsune  Tpe-|o nedexrax KpucTammuueckoil pemeTkr. OCOOEHHOCTH pacTpeeeHUs
IIMHBI U INIOTHOCTh HECOBEPIIEHCTB KPHCTAIMYECKOTO CTPOSHUSI B MeTae
CBapHOTO COCIMHEHHUS. 6 - 2 8 16
IIpupona oOpazoBaHMs TOpsSYNX TPEIIUH IIPU CBapKe. XapakTep HU3Me-
HEHUs MPOYHOCTH W INTACTUYHOCTH METAIJIOB M CIUIaBOB B 00JacTH
BBICOKHX TeMIepaTyp. Bubl ropsaux TpemuH.
CrocoOBI OIIEHKH CONPOTHBISIEMOCTH CIUIaBOB 00Pa30BaHHIO TOPSIIHX
TPEIIMH IIpU CBapke. MeTOAbl MOBBIMIEHUS  CONPOTHBISIEMOCTH
CBAPHBIX COCTMHEHNI 00pa30BaHUIO FOPSYNX TPEIINH.
10 |DazoBbIe u|da3oBele W CTPYKTYpHBIE MPEBpALICHUs B METaUIaX B TBEPIOM CO-
CTPYKTYpHBIE  |CTOSIHUM IIPH CBapKe. XapaKTepHbIe 30HBI CBAPHBIX COeANHEHHH. Buibl
NIpeBpalieHys B|NpeBpanieHHi B MeTa/lle CBAPHBIX COSIUHEHHUI.
MeTaax. Tlpupona m MexaHn3M oOpa30BaHUS XOJOAHBIX TPEIIMH B CBapHBIX
XosomHbIe COCIMHEHUSX. BUIBI XOJNOIHBIX TPEIIMH. 3aMeUICHHBIH XapakTep
TPELIUHBI paspymenust Meramuia. CrmocoObl IMOBBIMICHUS COMpoTHBIsieMocTr| 6 2 5 8 21
CBApHBIX COCIMHEHUI XOIOAHBIM TPEIIHHAM.
SIBneHue OXpyNUMBaHUS U XPYIKOE pa3pylIeHHe MeTallla CBapHBIX
coenuHEHMH. MexaHu3M u mpupoaa o0pa3oBaHUsI TPEIIHH TOBTOPHOTO
HarpeBa. OIlEHKa COIPOTHBIIEMOCTH CTajJeil TpEeIlHAaM IIOBTOPHOTO
HarpeBa. Crioco0bI NpeI0TBPaIeHYsI TPEIHH.
Hroro| 72 36 | 20 [ 88 | 216
3a04Hasi Gpopma 00y4eHHUs
Ne | HanmeHnoBaHue Costepanie pasiena Tex [pak |JIa6. CPC Bcero,
/1 TEMbI 3aH. | 3aH. qac
1 |®uznueckue Buibl anemMeHTapHBIX CBsi3ei B TBEPIBIX TeJax U MOHOJIMTHBIX COE/IH-
OCHOBBI M KJac-|HeHUsX. DHU3MKO-XUMHYECKHE OCOOCHHOCTH MOJy4YEeHHs CBapHbIX,
cudurkanus MasHBIX U KJIEeBBIX coequHeHnH. CBapka B JKHJKOH U TBepaoi (a3zax.
MPOLIECCOB Taiika u cxienBanue.
CBapKu TepmoanHamuka u OanaHc sHeprun nporecca cBapku. KI1J] cBapodHbIx 2 2 ) 24 28
MPOIECCOB.
Knaccudukanms npoueccos cBapku. Tepmudeckue nporecchl. Tepmo-
MeXaHH4YeCKHUe Iporiecchl. [IpeccoBble 1 MEXaHHYECKUE TPOLIECCHI.
OrieHKa HEpPreTHYecKoil 3G PEeKTUBHOCTH MPOIecCcOB CBapkH. Tpebo-
BaHUsI K UICTOYHUKAM SHEPrHH CBAPOYHBIX IPOIECCOB.
2 |Duzm- IIpoBomMMOCTE TBEpPABIX TEJN, KHUIKOCTEH W Ta30B. DJIEKTPHUYCCKUI
KO-XUMHYECKHe |pa3psj B rasax. Ompenenenue gyroBoro paspsna. Bo3oyxnenne gyru n
TIPOLIECCHI B|ee OCHOBHBIE 30HBI. BoibTaMmepHas XxapakTepucTuKa TyTH.
JIYTOBOM pas3psi-|DIeMeHTapHble MpoLeccs B cTOyOe Ayrd. SIBIeHMe MOHM3AIMH, MO-
Je TCHIMAJI HOHU3AIIUH. MexaHu3Mbl HOHMU3AIlUHN. TepMMqCCKafl HOHH3a-
s ra3a. Ypasaerue Caxa. DpPeKTHBHBIH MOTSHIMAT HOHU3AIHH.
SIBneHue nepeHoca B CTOJIOE OyTH (3JEKTPO- U TEIIONPOBOAHOCTS), UX
3HaueHne. CaMOperyiImpoBaHHe IPOLECCOB B cronbe myru. bamaHc
sHepruu B cronbe xyru. CpemHss TeMmmeparypa, HANpsHKCHHOCTh H 2 1 4 | 33 40

CpenmHss IUIOTHOCTH B croibe nyru. Ypasnennms K.K.Xpenoma mms
pacyera TeMIeparypsl JTyrH.

[IpusnexTpoauble 007acTH JIyroBOro paspsjaa. DMUCCHOHHBIE MPO-
11ecChbl Ha TIOBEPXHOCTH TBEP/BIX TeEIl.

MarauTorugpoJMHaMHiKa CBapO4YHON Oyrd. MarHuTHoOe IoJie cCBapoy-
HOT0 KOHTypa. BHelHee MarHuTHOe 1oJie 1 ayra.

Ilepenoc merTamna B cBapouHBIX Ayrax. MIMmynbcHOe ynpaBieHUe Ie-
PEHOCOM MeTaia B Ayre.

Pa3sHOBHIHOCTU OYroBBIX pa3psioB, NIPHUMEHIEMBIX B CBAPOYHOH TeX-




Huke. OCOOCHHOCTH Iyrd MEePEMEHHOro Toka. BeHTunbHbli 3¢ ekt u
HOCTOSIHHAS COCTaBJIsAoNIas Toka. CBapKa Ha ePeMEHHOM TOKe.
CBapouHble AYTH C IUIABAIIKAMCS 31eKTpoAoM. OcoOEeHHOCTH Iyrd B
3aIIUTHBIX Ta3ax U BaKyyMe.

CBapo4HBIE OyTH C HEIUIaBAIIUMCS JIeKTpoxoM. [lma3smeHHbIe cBa-
pouHsle ayru. Buasl 1 0co0eHHOCTH IIa3MEHHBIX IYT.

Tepmuyeckue |DIEKTPOHHO-Ty4eBble MCTOYHHKH. OCHOBHBIE (U3UUECKHE XapakTe-
HEIYrOBblE pucTUKH. B3auMonencTBIE 3JIEKTPOHHOIO JIyda ¢ BemecTBoM. [lpume-
HUCTOYHUKHI HEHHE EKTPOHHO-TYUEBbIX MTPOLIECCOB.
SHEPTUU ®DoTOHHO-Ty4eBble HCTOYHHMKH. [lomuxpomarmueckuii cser. Kore-
PEHTHOE U3JIyYeHHE Ja3epOB U €r0 OCHOBHBIE CBOWCTBA. B3aumoneil-
CTBHUS M3NTy4EHHs C BellecTBOM. IIprMeHeHne (OTOHHO-ITy4IeBBIX HC- 24 24
TOYHUKOB.
T"a3omramMeHHbIe NCTOYHUKY PHEPIUHM CBApKH M Pe3KH MeTauioB. [a-
30BO€ IUTaMs: MapaMeTpbl U cTpoeHue. DU3HKO-XUMHYECKHE OCHOBBI
ra3oIuIaMEHHON Pe3KU METaJlIoB. TepMHUECKUI U TEPMOXMMHUYECKHM
BHUJIBI PE3KH.
Tepmompecco- | TepmompeccoBele mporecchl.  Croco0bl  TepMOIPECCOBON  CBapKH.
Bele M Tpecco-|KonrakrHas cBapka. Ky3Heunas cBapka.
Mexanndeckne |Kiaccmduxamms mpeccoMexaHHYeCKHMX HCTOYHHKOB. [IpeccoBomexa- 24 24
CBapOYHbIC HUYECKUH KOHTaKT M XOJIOJHAasl cBapka. Tpymiuiics KOHTakT U CBapKa
TIPOLIECCHI TpeHUEM. Y JapHBI KOHTAKT U CBapKa B3PHIBOM.
OcHoBHBIe  10-|OCHOBHBIEC MOHATHUS U onpenencHus. CxeMbl HarpeBaeMoro tena. Tem-
HATUS ¥ 3aKOHBI|TO(GHU3NIECKNE BETMINHBI M TIOHATHS.
B pacueTax Te-|3akoH TemionpoBogHocTu @Dypre. IloBepxHOCTHas TemooTAada U
IUIOBBIX  TIPO-|KpaeBble YcIoBHsA. KOHBEKTHUBHBINA TerurooOMeH. JIyducTeiil Temnooo- 24 27
LIECCOB npu|meH. Kpaesble ycnoBusl.
CBapke Juddepennmanbable ypaBHEHUS TEIUIONPOBOAHOCTH.
Knaccnduxanus HCTOUYHMKOB TemoThl. CXeMaTu3amusi CBapOYHBIX
HCTOYHUKOB TETJIOTHIL.
Tennosele npo-|PacnpeneneHue TEMIOTH OT HEMOABMKHBIX HCTOYHUKOB. MTHOBEHHBIH
Lecchl TpU Ha-|TOYEUYHbIM HUCTOYHUK. MIHOBEHHBIM JIMHEHHBIM HCTOYHUK. MIHOBEH-
rpeBe TeJl UC-|HBbII MIOCKUM uCTOUHUK. HempephlBHO NEeHCTBYIOIME HENOABHXKHBIC
TOYHHKAMU HCTOYHUKH.
TEIIOTHI JIBmKymyecss HCTOUYHHKU TEIUIOTHl. TOYedHBIH MCTOYHHK Ha MOBEPX-
HOCTH MOJTyOECKOHEYHOTO Teia. JINHeHHBI HCTOYHUK B OECKOHEYHOMH
mnactuHe. [lnockuii McToyHWK B OecKOHEYHOM crepxHe. llepmombl
TETIIOHACHIIIEHHS ¥ BRIPAaBHUBAHMS TEMIIEPATYPEL. 24 29
BricTpoaBmkymuecs UCTOYHUKY TEIUIOTH. BiusHME orpaHnueHHOCTH
pa3MepoB Tejla Ha MPOLIECChl PacIpOCTPaHEHUs TEIUIOThl. bricTpoaBu-
JKYIMHCS TOYSUHBII HICTOYHUK Ha TOBEPXHOCTH TUIACTHHBI.
Pacnpenenenue MCTOYHMKA TEIIOThl. MIHOBEHHBI HOPMAaJIBHO Kpy-
TOBOM MCTOYHHMK. JIBMOKyIIMICS HOpMaJIbHO KpYroBod McTOYHMK. Pac-
4eT TeMIepaTyp NpH CBapKe pPa3HOPOJHBIX METAIOB. Mcnomp3oBanne
OBM s pacueToB mojel Temreparyp. DKCIepUMEHTAIBHOE OTpeie-
JICHHE TeMITepaTyphl IIPU CBapKe.
HarpeB u mnaB-|BiunsiHue pexuma cBapkd M TEIUIOQU3UUECKHMX CBOWCTB MeTaia Ha
JIeHHe MeTajula|mojie TemmepaTyp. Pasmep 30HBI HarpeBa. TepMuyecKkuil LMK NpH
IIPU CBapKe OJIHOIIPOXOJHOI cBapke; MakCUMalIbHbIC TeMIIepaTypbl. MrHOBeHHas
CKOpPOCTh OXJIAXKAEHHS MpH JaHHOW Temmeparype. JlIuTenbHOCTH
peObIBaHUS METAJUIA BBIIIE TAHHOH TEeMITepaTyphL. 24 25
Harpes u nmaBneHune mpucagodHoro MeTamia. IlmaBneHne smexTpona.
IInaBnenue ocHoBHOro Meramia. POpMbl CBApOYHON BaHHBI NPH Pa3-
JHYHBIX crioco0ax cBapku. Temreparypa cBapodHOW BaHHEL TerioBas
3¢ pEeKTHBHOCTB MpOIecca CBapKH.
Tepmoaedop- | TepmoaedopmanroHHbIe mporeccs pH CBapke. [IoHATHE 0 CBapOYHBIX
MallMOHHEIE nedopmaruax U HanpsDKeHUsIX. BUbl CBapOUHBIX HANPSDKEHUI M Je-
TIPOLIECCH u|dopmanmii. CBOHCTBA METAIIIOB IPH TEMIIEpaTypax CBApOYHOTO Tep-
MIpeBpameHs B|MHYECKOTO IIUKIIA.
MeTaulax — TpH|TWNHYHBIE AMIATOMETPHYECKHE KPHBBIC METAIOB NpH cBapke. ITo-
CBapKe HTHE 0 TepMoe(hOPMaMOHHOM IIUKJIE IIPU CBapKe.
OOpa3oBaHue CBapHBIX COEIUHEHHIT M (OPMHUpPOBaHHE TNEPBUYHOI 24 26

CTPYKTYpHl MeTail1a 1mBa. [loHatue o cBapuBaemoctu. Kpurepuu cpa-
puBaemocTu. OOIIMe TOJIOKEHHsT TeOpUH KpucTawn3auuu. [loHstie o
TEPMHUUYECKOM U KOHIIEHTPALIMOHHOM IE€PeoXIaxIeHuu. |'oMoreHHas u
reTeporeHHast KpucTauIM3alus, CKOpoCcTh KPUCTAITU3AIUH.

OCOOEHHOCTH KPHCTAJUIM3AIMd YHCTHIX MeTanioB. Kpucrammmsarus
cr1aBoB. THITBI NEPBUYHON CTPYKTYpHI IpH Kpuctaummsamun. Oco-




OGEHHOCTH KPUCTAJUIM3aLUH ¥ (HOPMUPOBAHUS MEPBUYHON CTPYKTYpBHI
Merayuia mBa. Cxema Kpuctamiuzanuu msa. OakTopel, BIMAIOINE Ha
MEPBUYHYIO CTPYKTYpYy cBapHoro mma. CrocoObl M3MEHEHHs CTPyK-
TYpBI IIBa IPH CBapKe.

9 [Xumnueckas XuMpaeckasi HeOJHOPOAHOCTh CBapHOTO COSAWHEHMs. Buibl xummde-
HEOJHOPOI- CKOM HEOJHOPONHOCTH IIBa. BimsHMe pexxuMa CBapKH Ha CTEIEHb
HOCTb CBapHOT'O|XMMHYECKOIH HEOJAHOPOIHOCTH CBAPHOTO IIIBA.
COEIMHEHMS. JeheKThl KPUCTATIIMIECKON PEIIeTKH B MeTajliax npH cBapke. [oHsTue
lopsune  Tpe-|o nedexrax KpucTamuinueckot pemeTkd. OCOOEHHOCTH pacipeneeH s
IIMHBI U IUVIOTHOCTh HECOBEPIIEHCTB KPHCTAIIMYECKOTO CTPOCHUS B METalIe
CBapHOT'O COEJAMHEHUS. - 1 - 24 25

IIpupona o6pazoBaHMs ropsUMX TPEIIMH IIPU CBAapKe. XapakTep u3Me-
HEHUs NIPOYHOCTH W IUIACTHYHOCTH METAUIOB W CIUIABOB B OOJIACTH
BBICOKHX TeMIepaTyp. BHabl ropsaux TpemuH.

CriocoObl OLIEHKH COMPOTUBIAEMOCTH CILIaBOB 00pPa30BaHHIO TOPSUUX
TPELIMH IpU cBapke. MeTOAbl MOBBIICHUS  CONPOTUBISIEMOCTH
CBapHbIX COCIMHEHUIT 00pPa30BaHMIO FOPSYUX TPEIIHH.

10 |da3zoBsie u|Da30Bple U CTPYKTYpHBIE IIPEBpAILCHUS B MeTajlaX B TBEPIOM CO-
CTPYKTYpHBIC  |CTOSHMHU IIpU cBapKe. XapaKTepHbIC 30HbI CBAPHBIX COeIUHEHUM. Buabl
IIPEBPALICHUS B|IpeBpalleHU B METa/lIe CBAPHBIX COCIMHEHUH.

MeTaJlax. Ilpupona m MexaHM3M 0Opa30BaHUS XOJOAHBIX TPEIIMH B CBApHBIX
XomnoaHble COCAMHEHUAX. BUIOBI XONOAHBIX TpelMH. 3aMeAJIeHHBI XapakTep
TPELINHBI paspymenust Meramwia. Croco0Gbl MOBBILIEHHS cOnMpoTHBIseMocTd| 1 1 - |30 32

CBapHBIX COEAWHEHUH XOJIOIHBIM TPEIIHAM.

SIBneHMe OXpYMUMBAaHHUA M XPYNKOE pa3pyIlICHHE MeTallla CBapHBIX
coeiMHeHNH. MeXaHu3M U pUpoia 00pa3oBaHus TPEHIMH MTOBTOPHOTO
HarpeBa. OlLieHKa CONPOTUBISIEMOCTH CTajieil TpellnHaM IOBTOPHOTO
HarpeBa. CriocoObl MPeIOTBPAICHUS TPEIIUH.

Hroro| 8 8 8 [255] 279

5.2 Ilepeuenb 1a00paTOPHBIX padoT

1. UccnenoBanue AyroBoro paspsiia MEXAY yrOJbHBIMH 3JIEKTPOIAMHU

2. HccnenoBaHusi HOHU3UPYIOLIETO ACHUCTBUS KOMIIOHEHTOB 3JIEKTPOJAHOIO
TOKPBITHUS

3. HccnenoBanue BIMSAHUS OYEPTAHHMS BAaHHBI HA TPACKTOPHUIO POCTA KPHU-
cTaJyioB B mmBe. Pacuer (opmbl M30TE€PMBI HAa MOBEPXHOCTH TeJa NPHU CBapKe
MOIIHBIM OBICTPOJIBMXKYIIIUMCSI MICTOYHUKOM TETUTIOTHI

4. MuKpoCTpyKTypa METaJUIA IIBa IIPU CBAPKE MAJOYTIIEPOAUCTOMN CTaIn

6. MIPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBUM C Yy4EOHBIM IJIAaHOM OCBOCHME TUCIHUILIMHBI MpeaycMmat-
pHUBaET BHITIOJIHEHHE KYpPCOBOM paboThI B 6 cemecTpe st 0ouHOM hopMbl OOyUEHHUS,
B 5 cemecTpe Jutst 3a049HON (HhOpMBI 00YUIESHUSI.

[IpumepHas TeMaTuka KypcoBoM paboThl: «Pacuer TemmepaTypHOro mojs
TP CBapKe»

3amaumn, pemaeMbie MPH BBITTOJIHEHUU KypCOBOM pabOTHI:

* pacueT TeMIepaTypHOTO MOJisA B KOHCTPYKIIMH HA CTaIUU YCTAHOBHBIIIC-
rocsi peKuMa CBapKH;

* pacdeT TeMmIiepaTyp KOHTPOJBHBIX TOUEK HA CTaIUuN BHIPABHHUBAHUS TEM-
1epartyp,

* pacuer TeMrepaTypHOro Mo Ui OBICTPOABUKYIIETOCSI UCTOUHUKA TEIl-
JIOTHI TIPU CBapKe.

KypcoBass pabora BkmroyaT B cebsi TpadUYecKyrd dYacTh M pacueT-
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HO-TIOAACHUTCIIbHYIO 3aIIUCKY.

7. OUEHOYHBIE MATEPUAJIBI IJ151 MTPOBEJIEHUS ITPOMEXKY -
TOYHOM ATTECTAIIMM OBYYAIOIINUXCS IO JUCIHUTIINHE
7.1. OnucaHue nmoka3arejieid U KpUTepUeB OIEHUBAHUS KOMIIETEHIMIA
HA pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONIMCAHUE IIKAJ OLlEHUBAHUS
7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynbprarel TEKyIIEro KOHTPOJISI 3HAHUW M MEKCECCHOHHOW aTTECTalluU
OLICHUBAIOTCS MO CIAEAYIOUIEH CUCTEME:

«aTTCCTOBAHY,
«HE€ aTTCCTOBAH).

Komme- | PesyabtaThi obyuenns, xapakTepusyiomue Kputepuu ATTeCTOBAH He
TEHIUA ¢(OpMHPOBAHHOCTE KOMIETEHIMH OLICHUBAHUSA aTTEeCTOBAaH
OIIK-1 |3HaTh METOJBI TEOPETHUECKOTO U IlomHOoTa, 0000IIEH-[3HaeT METOABI TEOPETH-|OTCYTCTBYIOT
SKCIIEPUMEHTAIILHOTO UCCIIEIOBAHNS  |HOCTH A CHCTEM-[4ECKOTO U OKCIEPUMEH- 3HAHUS
CBapOYHBIX IIPOLIECCOB HOCTb 3HaHUH TAJIBHOTO  UCCIENOBAHUS
CBAPOYHBIX IIPOLIECCOB
YMeThb IPpUMEHATH METOJIbI MaTEMa- Crenenp camocTosi-| YMeeT NPUMEHITh METO/IbI | OTCYTCTBYIOT
THYECKOT0 aHAJIN3a U MOACIIMPOBAHNS |TEIBHOCTH IPH TEO-|MaTEMaTHYECKOIO aHanu3a| yMEHHUs
IIPH UCCJIENOBAHUH CBAPOUYHBIX IPO- pETHYECKOM H DJKC-|M  MOJEIWPOBAHUSA IIpH
LIECCOB; MCIIONIF30BaTh 0a30BhIE METO- |IIEPHMEHTAIFHOM HCCIIEJOBAHUU CBAPOYHBIX
IIBI FICCIIEIOBATENBCKOM paboTh HCCIICJOBAaHUN  CBa-|MPOLIECCOB; MCIOJIb30BaTh
POYHBIX MIPOIIECCOB  [0a30BBIC METOABI HCCIIC-
JIOBaTEJIbCKOW paboThI
Baaners HaBbIKaMU IKCILTyaTalluu CamocrosTenbsHOe Brnaneer HaBbIKaMHM 3KC-| OTCYTCTBYIOT
puOOPOB U 000PYIOBAHHUS, HCIIONb-  |IPUMEHCHWE 3HAHUH|mIyaTanmu TPUOOPOB H| HABBIKU
3YEMBbIX [IPU UCCIICIOBAHNN CBAPOYHBIX [M YMEHHIA, OCYyIIeCT-(000pyIOBaHMS,  HCIOJb-
MIPOIIECCOB; HABBIKAMH 00pa0OTKM pe- |BIIEHHWE B PA3IMUYHBIX|[3yeMBIX TPH HCCIEA0Ba-
3yJIbTaTOB UCCIIEAOBaHUMN CUTyallUsIX JesTellb-|HUM CBAapOYHBIX IIPOLEC-
HOCTH, OTHOCSIIEHCs[COB; HaBBIKAaMU 00pabOTKH
K JJaHHOM KOMIIETEH-|pe3ylbTaToOB  HCCIEN0Ba-
U HUH
TIK-11 3nate Qusnueckue ocHOBBI 0OpasoBanus|[TomHOTa, 0000IICH-(3HaeT (u3MUeCKHe OCHOBBI| OTCYTCTBYIOT
CBAapHBIX, MASHBIX U KIICEBBIX COGHHHCHHﬁ; HOCTbH U CHCTEM- 06p330BaHI/I}I CBapHBIX, TIas- 3HAHUA
XapaKTEPUCTUKH M BO3MONKHOCTH MCTOY-|yocTh 3HAHMM HBIX M KJIECBBIX COEIMHEHHUH;
HUKOB DHEPTHH, UCTIOIb3YEMbIX [TPU CBAPKe, XapaKTepUCTUKH U BO3MOIXK-
naike U TEPMUIECKON Pe3Ke; HOCTH HCTOYHHUKOB JHEPIHH,
OCHOBBI MPOIECCOB  MEpepacpeieNiCHUs UCIIOJIb3YEMBIX TPH  CBapke,
BBOJMMON TMpH CBapKe H TEPMUUYCCKOM naifke ¥ TePMHUUECKOMN pe3Ke;
PEe3Ke TEIUTOTHI; OCHOBBI TPOIIECCOB Mepepac-
MpUPOAY U crieliuduKy Ga3oBbIX U CTPYK- npezeieHuss BBOIUMON MpH
TYPHBIX TIPEBPALIECHHUI B META/IaX U TEpP- CBapKe W TEPMHUUYECKOH pe3ke
Moe(h)OPMAIIHOHHBIX POIECCOB. TETIOTHL,
npupoxy u crienuduky da-
30BBIX U CTPYKTYPHBIX TIpe-
Bpall€H1u1 B ME€TallaX U
TepMoiepOpMALIHOHHBIX
MIPOIIECCOB.
Ymerr  xmaccuguiupoBaTh  crocoOs|CTeneHs  CaMOCTOsI-|YMeeT — KIaccH(UIMPOBATh|OTCYTCTBYHOT
CBapKuM II0 BHJAaM HCTOYHHUKA DHEPTUW,|TeIbHOCTHU Ipu Teo- CITOCOOBI CBApKU IO BHIAAM YMEHUs

OIPENENATh JIHEPreTHYECKUe XapaKTepH-
CTUKH HCTOYHUKOB DHEPTHH;

NpaBWIBHO BBIOPATh 3JEMEHTApPHOE TelIo,
9KBHBAJICHTHOE paccMaTpUBaeMOMy Ha-
IPEBAEMOMY H3JIEIIMIO; CXEMaTH3HPOBAThH
UCTOYHUKH  TEIUIOTHI, CcOpMyIMpOBaTh
rpaHUYHbIC YCJIOBHS, PAaCCUUTATh TEMIIe-
paTypHOE MoJie; BBIYUCIHTh HEOOXOANMBIC

PETUYECKOM U DIKC-
NEPUMCHTAIIbHOM
HUCCICO0OBAaHUN CBa-
POYHBIX NPOLECCOB

HCTOYHMKA SHEPTHH, OmIpe/ie-
JATh DHEPreTHYeCKUe Xapak-
TEPUCTHKU HCTOYHHKOB
SHEPIHH;

NpPaBWIFHO BBIOPATh JIEMEH-
TapHOE TEJIO, SKBHBAJICHTHOE
paccMaTprBaeMOMy  Harpe-
BAaGMOMY H3JICJIHIO; CXeMa-




rapaMeTpbl TEePMUYECKOTO IHKJIa;

omucaTh CYIIHOCTh M HpHpoay Gusu-
KO-XUMHUYECKHX IPOIIECCOB, MPOTEKAIOIINX
MIPH OMPEICIICHHOM CII0CO0E CBapKH B Xa-
PaKTEpPHBIX 30HAX COCIUHCHHS, W OPHCH-
THPOBOYHO MPOTHO3UPOBATH XHUMHYCCKHIMA
COCTaB METaJIa CBAPHOTO IIBa;

C UCIIOJIb30BAHUEM CIPABOYHBIX MaTepUa-
JIOB M Ha OCHOBE PACUETHBIX JAHHBIX 10
rapaMeTpam CBapOvHbIX TepMozehopma-
LHOHHBIX [IUKJIOB IPOTHO3UPOBATh, @ 3aTEM
9KCTIIEPUMEHTAIBHO TOJTBEPIUTH HAJTHYKE
XapaKTEePHBIX YYACTKOB CO CTPYKTYpaMH
OTIPEJICIICHHOTO THITA B CBAPHBIX COCIIHHC-
HUSIX B 3aBHCUMOCTH OT TPHPOJIBI CBAPHU-
BacMOT0 MaTepHaia i 0COOCHHOCTEH TeX-
HOJIOTHH CBapK!

TH3UPOBAaTh HCTOYHUKH Tell-
JOTHL, CHOpPMYIHPOBATH TIpa-
HHMYHbIC YCIIOBHS; PACCUNTATh
TeMIIepaTypHOEe [MOJIe; BbI-
YHUCIUTh HEOOXOJUMbIC Tia-
paMeTpsl TEPMHYECKOTO IHK-
na;

OIMCATh CYIIHOCTb U IPUPOY
(PUBUKO-XUMHYECKUX mpo-
LIECCOB, IPOTEKAIOINX MPH
OTIpeIeNICHHOM crocobe
CBapKH B XapaKTEpPHBIX 30HaX
COCIIMHEHUS, W OPUCHTHPO-
BOYHO IPOTHO3HPOBATH XH-
MHYECKHIl COCTaB MeTajia
CBapHOTO II1Ba;

C UCIIOJIb30BaHUEM CIIPABOY-
HBIX MaTepUajoB ¥ Ha OCHOBE
pacueTHHIX JIaHHbIX IO Hapa-
MEeTpaM CBapOYHBIX TEPMO-
Je(hOpMAaIMOHHBIX [[UKJIOB
NIPOTHO3MPOBATH, a 3aTEM
9KCHEPUMEHTAIBHO MO/~
TBEPUTh HAJIMYHE XapaK-
TEPHBIX YYaCTKOB CO CTPYK-
TypaMH ONPEJIEICHHOrO THIIa
B CBapHBIX COCIUHCHUSAX B
3aBHCHMOCTH OT IPHPOJIBI
CBapHBaEcMOro MaTepuaia u
0COOEHHOCTEH TEXHOJIOTHI
CBapKH

Bnanerp ocHoBamm BbIOOpa  cmocoba
CBapKH M CBApPOYHBIX MATEPUAIOB UL OII-
PEIENeHHOT0  KOHCTPYKIIMOHHOTO — Mare-
puana;

OCHOBaMH pPAacyeTOB CBApPUBACMOCTH Me-
TaJUIOB ¥ CIUIABOB, PacHpeeNeHus TeIIo-
BOTO MOJIS B METAJIJIE IIPH CBapKe,
OCHOBaMH PacueTOB BO3MOXKHOCTH (ha30BBIX
U CTPYKTYPHBIX MpPEBPAIICHUH HPH TEIIO-
BOM BO3/ICHCTBHH HCTOYHHKOB SHEPTUH ITPU
CBapke

CamocrosiTennbHOE
NIPUMEHEHUE 3HAHUU
U YMEHHH, OCYIIECT-
BICHHE B Pa3IMYHBIX
CUTyallHsIX JeATellb-
HOCTH, OTHOCSILEHCS
K JIaHHOH KOMIIETEH-
N

Baaneer ocHOBamm BBEIOOpa
croco0a CBapKH U CBapOYHBIX
MaTepuaioB AJs OIpeeNeH-
HOTO KOHCTPYKIIMOHHOTO
Marepuaia,

OCHOBAMH DPacyeToB CBapu-
Ba€MOCTH METAJUIOB M CILIa-
BOB, DacHpeleNeHus TeIIo-
BOrO MOJS B METaie MpH

cBapKe,
OCHOBAMH  pacyeToB  BO3-
MOKHOCTH (hazoBBIX u

CTPYKTYPHBIX TpeBpalieHHi
IpU TEIUIOBOM BO3JEHCTBHH
UCTOYHUKOB DJHEPrUH  IpH
CBapKe

OTCYTCTBYIOT
HaBBbIKU

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUIA
Pe3ynbTaThl mpomMeKyTOYHOTO KOHTPOJIS 3HAHHWI OILIEHHMBAIOTCS B 5, 6 ce-
MecTpe Il O4HOM (popMBI 00yUeHUs, 5 cemecTpe sl 3a04HON (OPMBI O0yUCHHUS
M0 YEThIPEXOAITLHOM CHCTEME:

COTIUYHON;

«XOPOLIOY;
«YJOBJIETBOPUTEIHHON;
«HEYJOBJIETBOPUTEIHHOY.

K Pe3yabTaTbl 00y4yeHHsi, Xapak- K H

OMIIe- Tepusylomme HTCPUH €ya0BJI

TEHIUA C(l)OpMMpOBl;HH)(])C'lI'ﬁ KOMII€TCH- OHEHI/IBEHHSI OT‘HH'{HO XOpOHIO yHOBJ]' yII

Jigieit

OIIK-1 [3naTs MeTons! Teoperwde-|[lomHoTa, ITonHeI1it Henonnenii  or-|Yactuunsiit |OTCyT-
CKOTO M DKCIIEPHMEHTalIb-(0000IIEHHOCTh [OTBET Ha[er Ha Teope-|(oTBeT Ha|cTBHE
HOTO WCCIIEJIOBAaHUS CBa-|W CHCTEMHOCTh |TE€OpeTHde- |THYeCKHe  BO-|TeopeTHde- |oTBeTa Ha
POYHBIX MIPOIIECCOB 3HaHUI CKHe BO-|mIpoCHI cKue BO-|Teope-

IPOCHI TIPOCHI THYECKHe
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BOIPOCHI

YMers npumeHsaTs Meronsl|Creness camo- [3amauu  pe-|[Ipomemonctp |IIpoge- 3anaun
MaTeMaTHYECKOTO aHAIN3a U |CTOATEIBHOCTH |IIEHBI B|UpOBaH BEPHBIN|MOHCTp HE
MOJICIUPOBAaHUsSl IPU  HUC-|IIPU TEOPETU-  [TIOJIHOM X0  peIleHHsI|UpOBaH peleHsl
CIeJOBaHUHN CBapOYHBIX [4ECKOM 1 3KC-  |oOBeme U(3amady, HO He[BEpHBIA XOX
IIPOLIECCOB;  HCIIOJIb30BATh [IEPUMEHTANb- |[[IOMy4EHBl |NOAY4E€H  Bep-|pelleHus B
0a30BbIe METOIBI HCCIENO-|HOM HCCIENO- [BepHBIE OT-|HBII OTBET BO|OOJIBIINH-
BaTEIbCKOHW pabOTHI BaHUH CBapO4- |BETHI BCEX 3a7jayax  |CTBE 3a1ad
HBIX IPOLIECCOB

Bnagers HaBelkamu 9Kc-|Pemenune mpu- |[3amaum  pe-|[Ipomemonctp |IIpome- 3amaun
IUTyaTalud  TPHOOPOB M |KIagHBIX 3a/a4  |IICHEI B|UpOBaH BEPHBIN |MOHCTP HE
o0opynoBaHus, HCIONb-|B KOHKPETHON  |OJTHOM XO0J,  peIIeHUs|UPOBaH peleHsl
3yeMbIX IpPHU HCCIEIOBAaHUHU [[IPEIMETHOM o0BeMe U(3amay, HO He[BepHBIH XoA
CBapOYHBIX MPOLECCOB; Ha-|oOnacTu MONy4YEeHbl |MONydeH  Bep-|pelieHus B
BBIKAMH 00pabOTKH pe3yiib- BEpHBIC OT-[HBIH OTBET BO|OOJBIINH-
TaTOB UCCJICIOBaHUMN BETHI BCeX 3a7layax  |CTBe 3ajad

IMK-11 (3nate dusuueckue ocHobwl|[ToNHOTA, [TonHerit Henonueiii o1- |Yactuuneiii |OTcyT-
00pa3oBaHus CBAPHBIX, NMAsHBIX 00001IEHHOCTE |OTBET Ha BET Ha Teope- OTBET HA CTBHUE
U KIICEBBIX COCAUHEHMI; U CUCTEMHOCTh |TeopeThue- |THYeCKHe BO-  [TeopeTHye- |OTBeTa Ha
XapaKTCPUCTHKI M BOIMOAKHO |1y iy CKHE BO- MIPOCHI CKHE BO- Teope-
CTH HUCTOYHUKOB DSHEPruH, HC-
TNOJIL3YEMBIX IIPU CBapKe, rnaiike HpOCBI HpOCLI THICCKHC
U TEPMUYECKON pe3Ke; BOTIPOCBL
OCHOBBI IIPOILIECCOB  IIepepac-
peaciIcHusd BBOJHUMOH npu
CBapKke M TEPMHYCCKOH pe3ke
TEIJIOTHI,
MPUPOAY U crieluBUKY (a30BBIX
U CTPYKTYPHBIX npeBpameHI/Iﬁ B
MeTauiax u repmMoaeopmani-
OHHBIX IIPOLIECCOB.
Ymern knaccupuuuposats (CteneHb caMo- [3amaum pe- |[Ipomemonctp |IIpome- 3anaun
CMOCOOBI  CBApKHM 10  BHIAM|CTOATENBHOCTH  |IEHBI B HPOBAaH BEPHBIU |MOHCTP HE
MCTOHHMKA  SHEPTUM, OIPCAC- |y reopertn-  (monHOM XOJl pelIcHusT  |UpOBaH pelIeHbI
JUATH SHEPICTHHCCKHE XapaKTC:|yecxom 1 ske-  |oObeMe U 3ajad, HO HE BEPHBIH X0
PUCTUKHU UCTOYHUKOB SHEPIrUH,
HpABHIbHO  BhiOpaTh  semen- |CPMEHTAIb-  |IOJNYYCHBL  |IIONYYCH BEp- | PCIICHMs B
TapHoe TeNo, KeHBaeHTHOe|HOM MCCIEN0-  |BEPHBIC OT-  |HBIH OTBET BO 0O0JIBIINH-

BaHUM CBapO4- |BETHI BCEX 3a7jayax  |CTBE 3a]a4

paccMaTpuBaeMOMy HarpeBae-
MOMY M3JEIHI0; CXEMaTU3HUPO-
BaTh  UCTOYHUKH  TEIJIOTHI;
chopMynmupoBaTE  TPAaHUYHBIE
YCIIOBUSI; paccyuTaTh TeMIepa-
TypHOE TIIOJIe; BBIYMCIUTH He-
00XoqUMBIE TapaMeTpsl  Tep-
MHYECKOT'0 IIUKJIA;

ONHCaTh CYIIHOCTb U IPUPOAY
(M3UKO-XUMHUYECKHX  TIPOIIEC-
COB, MPOTEKAIOUMX IIPHU OIpe-
JIETICHHOM CIocobe CBapkud B
XapaKTEepHBIX 30HAX COeIUHe-
HUsl, 1 OPUEHTHPOBOUYHO IPO-
THO3MPOBAaTh XUMHYECKHUH CO-
CTaB MeTajlja CBAPHOTO 1IBa;

€ MCHOJb30BaHUEM CIIPABOYHBIX
MaTepHaloB U Ha OCHOBE pac-
YETHBIX JaHHBIX 10 IIapaMeTpam
CBapOYHBIX TepMOaehOpMaI-
OHHBIX I[UKJIOB [IPOTHO3UPO-
BaTb, a 3aTeM IKCIIEPUMEH-
TaJIbHO MOATBEPANUTH HATTUINE
XapaKTEepHBIX YYaCTKOB CO
CTPYKTypaMH OIIPEJEICHHOTO
TUIA B CBAPHBIX COCTUHEHUAX B
3aBUCHMOCTH OT IIPUPOABI CBa-
pUBAEMOro Marepuaa u 0co-

HbIX TPOLECCOB
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GEHHOCTEH TEXHOIOTHU CBAPKU

Biaxers ocnosamu BeIOOpa|Pemenue npu- |3agaum pe- |I[Ipomemoncrp (IIpone- 3agaun
crocoba CBapKH M CBAPOYHBIX |Kja/IHBIX 33724 |IIEHBI B HPOBAH BEPHBbIU |MOHCTP HE
Marcpuanos  JULT  OUPCACHCH-|p koHKpETHOW — |MOJHOM XO[ pelICHHsT  |UpOBaH pelICHBI
HOTO ~ KOHCTPYKHHOHHOTO - M3~ yse nvieTHOM o0beMe U 3a7a4, HO HE BEPHBIN X0
TCpHala,

praia, obnactu MONy4YeHbl  [[OIy4YeH Bep-  |peleHus B
OCHOBAaMH DPacyeToB CBaphBae- "

BEpHbIE OT- |[HBIH OTBET BO  |OOJIBILINH-

MOCTH METAJUIOB M CILIABOB,
pacnpeeneHus TEMI0BOro Mot
B MeTaJlIe IIPH CBapKe,
OCHOBaMH pacdyeToB BO3MOX-
HOCTH (ha30BBIX U CTPYKTYPHBIX
NIPEBpalICHU TPH  TETIIOBOM
BO3JIEHCTBUI HCTOYHHKOB
SHEPTHU IIPU CBapKe

7.2 TlpuMepHbBIl NepevYeHb OLEHOYHBIX CPeICTB (THNOBbIE KOHTPOJIb-
Hble 33/IaHUS WJIH HHbIe MAaTepPHAJIbl, HEOOXOAMMBbIEe ISl OLEHKH 3HAHMH,
YMEHUI, HABBIKOB U (MJIN) ONBITA A€ATEJILHOCTH)

7.2.1 IlpumepHbIii epedYeHb 3aaHUii 1JIs1 OATOTOBKHU K TECTUPOBAHUIO

Bomnpoc 1. Cribl MeXaTOMHBIX CBA3EH JEHCTBYIOT HA PACCTOSIHUN:

1. HeckonbKO MUKPOH.

2. HecKOIbKO aHTCTPEM.

3. Heckonpko MHJIITUMETPOB.

Bomnpoc 2. OcHOBHOI 0COOEHHOCTBIO METAINIMUECKOM CBSA3U SBJISICTCS:

1. O60011IeHrEe BCEX DIIEKTPOHHBIX OPOUT.

2. Bricokas ynenpHas SHEprus CBSI3H.

3. HacelmaeMocTh XUMUYECKHUX CHJT CPOJICTBA.

Bonpoc 3. Kakoil TEXHOJOTMYECKUN MPOLECC MO3BOJIAET MOIYy4aTh MOHO-
JUTHOE (CIUIOIIHOE) COSAMHEHUE.

1. Cpapka.

2. Knernka.

3. ITaika.

4. CBapka u mnaiika.

Bomnpoc 4. DnemeHTapHbI€ CBSI3U B TBEPABIX TEIaX 00YCIOBIICHBI:

1. I'paBUTAalIMOHHBIM B3aUMOJECHCTBUEM.

2. DIIEKTPOMATrHUTHBIM B3aUMOJECHCTBUEM.

3. SlnepHbIM B3aUMOJICICTBHEM.

Bonpoc 5. CBapky MOXHO OTHECTH K KJIACCY TOIMOXHMHMYECKUX PEAKIUN C
YUCIIOM CTAIUM:

1. OnHa.

2. JBe.

3. Tpu.

Bonpoc 6. Kakue cragun oOpa3oBaHusi COSAMHEHUS Pa3IUYAIOT B MPOIECCE
CBapKH.

1. 3auncrka, miiaBlieHUe MeTajlla, OTOMBKA IIUIAKA.

2. Harpes, miaBjieHue, OCThIBaHUE.

3. O0pazoBaHue PU3NMUECKOTO KOHTAKTA, AKTUBALIMSI.

Bonpoc 7. Kakoil W3 HCTOYHMKOB TEIJIOThl 00ECIEUYMBAET HAUMEHBIIYIO
TJIOIIA/Ib MSITHA HArpeBa MpHU CBapKe.

BCTBI BCCX 3amadyax CTBC 3a1a4
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1. DnekTpruueckas ayra B rasax.

2. DIEKTPOHHBIN JIyY.

3. Mukpormia3MeHHas ayra.

Bomnpoc 8. Kakoli U3 MCTOUYHHUKOB TEIJIOTHI OOECTEUMBAET HAUOOJIBIIYIO
IJIOTHOCTh MOIIIHOCTH B IISITHE HArpeBa.

1. Muxkporuia3MeHHas ayra.

2. DnekTpuyeckas ayra B mapax METaJLIOB.

3. JlazepHbIi yy.

Bomnpoc 9. HauMeHb1y10 3HEPrOeMKOCTh IIPHU CBApKE 00ECIIEUNBALOT.

1. TepMuueckre NpoUECCHI.

2. MexaHM4eCKHUE MPOLECCHI.

3. TepMOMeXaHNUECKHE MTPOLECCHI.

Bomnpoc 10. OTHOIIEHNE KOJIMYECTBA TEIIOThI, aKKYMYJIMPOBAaHHON B 30HE
CTBIKA, K KOJIMYECTBY TEIUIOTHI, BBEICHHOMY B U3/I€JINE, HA3bIBACTCA:

1. Tepmogunamuueckum KIIJI.

2. DddextuBabim KI1/I.

3. Tepmuueckum KII/I.

7.2.2 IlpumepHblii NepevyeHb 3aJaHN 11 pellleH!s CTAHAAPTHBIX 3a/1a4

He npenycmotpeno

7.2.3 IlpumepHbIii NepeYeHb 3aJaHN /1JIs1 pelleHus] NPUKJIATHBIX 3a/1a4

1. JIns 3aaHHOM KOHCTPYKIIMU BBIOPATh CXEMbI Tejla U UCTOYHUKA TEIIOTHI
Y PacCUMTaTh TEMIEPATYPHOE MOJIE MPEAEIbHOr0 cocTosiHus. [lapameTpsl pexuma
CBapKH U TEIIOPU3NUECKHUE CBOMCTBA MaTepualia 3aJal0TCsl IPETo/1aBaTeIIeM.

2. PaccuuTaTh TemmeparypHOE MOJie MPEACTFHOTO COCTOSHUS B IJIACTHUHE.
[TapameTpsl pexuMa CBApKH M TEIIO(PHU3UYECKHE CBOWCTBA MaTepHasia 3a4at0Tcs
MPENo/IaBaTeIIEM.

3. Paccuurarh TemmeparypHoe MoJjie MpeaeIbHOr0 COCTOSHUS B TUTACTHHE
JUTSL CXEMBI OBICTPOJBUKYIIIETOCS UCTOYHUKA. [lapameTpbl pexxnuMa cBapku U Tell-
Jo(u3NUYECKHe CBOMCTBA MaTeprala 3aJaloTCs MPErno aBaTeIeM.

4. Paccuurtarh mapamMeTpbl TEPMHUYECKOTO IUKIA TPH OJHOMPOXOTHOM
cBapke. [lapametphl pexknma cBapku U TeIuioQHU3UYECKHUE CBOMCTBAa MaTepuasa
3a/1at0TCS MPENO/IaBaTeeM

5. Paccunrtarh mokazaTeian CKJIOHHOCTU 33JaHHOTO CIUIaBa K 0Opa3oBaHUIO
ropsSiuuX  TPEIIHH.

6. Paccuntarh mokaszarenan CKIOHHOCTH 3a/IaHHOTO CIJIaBa K 0OPa30BaHMIO
XOJIOJTHBIX TPEIIHUH.

7. OnpenenuTh BEIMUYUHY SKBUBAJICHTA YIepoia sl 3aIaHHOM CTaJIH.

8. Paccuutarh Temmneparypy HnpelBapUTEIbHOTO MOJAOrPEeBa CBAPHOTO CO-
eAMHeHus. Mapka cTajii ¥ TOJIIIMHA JIUCTOB 3a/1a€TCS MPENOIABATEIIEM.

9. Onpenenuth CTPYKTYpPHBIM COCTaB MeTajula IIBa MPU PYYHOH IyTrOBOii
cBapke cThikoBoro coeaumHenuss C17. Mapka ctanu U mpucaJOuyHON MPOBOJIOKHU
3a/1aeTCs MpenoaaBaTeieM.

10. OmpenenuTh CTPYKTYPHBIA COCTaB MeTa/ljla IIBAa MPU aBTOMATHYECKOU
CBapKe CTBIKOBOTO COEAMHEHUS 0€3 pas/enKku KpoMoK. Mapka cTaiu u mpucaaoy-
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HOU ITPOBOJIOKH 33J1a€TCsl MPETO/IaBaTENEM.

7.2.4 TlpuMepHBbIii IepevyeHb BONMPOCOB K 3a4€eTy

He npenycMoTpeHO yueOHBIM TIaHOM

7.2.5 IlpumepHBbIii epevyeHb BONMPOCOB K IK3aMEHY

1. Bunpl cBsizeli B TBEPbIX TEIax.

2. OUBUKO-XMHUYECKHE OCOOCHHOCTH IMOTYYEHHUSI CBAPHBIX, MAsHbBIX U KIlee-
HBIX COCIMHEHUN

3. Kimaccudukarnus mpomeccoB CBapKH.

4. bananc snepruu cBapku. I dextuBHbIN 1 Tepmuueckuii KIT/.

5. OneHka 3HepreTHIecKoi 3HEeKTUBHOCTH MPOIIECCOB CBAPKH.

6. TpeboBanust K UICTOYHUKAM dHEPTUH. [[pOBOAMMOCTH TBEPABIX TEI, KU I-
KOCTEH U ra3oB. JHepreTuyeckas Temmeparypa.

7. Knaccudukarys cBapOYHBIX HICTOYHUKOB TEIIIOTHI.

8. DIIEKTpUYECKHI pa3psi] B razax.

9. [IpunnexkTpoHbie 00J1aCTU CBAPOUYHOMN AYTH.

10. CnnocoOs1 BO30Y»k1eHUs AYTH. 30HBI TyTU. BonbT-ammnepHas xapakTepu-
CTUKAa IyTH.

11. DnemenTtapHbie mpouecchl B IiazMe Ayrd. [loTeHnman HOHHW3aLUM.
B03MOXHOCTH TEpMHUUYECKOW MOHU3ALUH, MOHU3AIUU COYyIapEHUEM, OOTyUEHUEM.

12. Db deKTHBHBIN MOTSHITHAT HOHU3AIIHH.

13. YpaBuenue Caxa.

14. OMuccuoHHbIE MPOUECCH B MPUAIEKTPOIHBIX 001ACTIX IyTH. Y paBHEHUE
Puuapacona-Jlpmmena. O dext HloTTkm.

15. 3nyyenue mia3mbl. DJIEKTPOHHAS U MOHHASI TEMITEpaTypa B CTOJI0€ Ayru
MIPU Pa3JIMYHBIX JIaBJICHUSX.

16. CamoperynupoBanue cronbda ayru. bamanc sHepruu U TemMmeparypsl B
crosioe nyru nipu PJIC, 1D 1 ra3031eKTpUIECKON CBapKe.

17. Ilepenoc Metanna B ayre. Cuibl, 1EUCTBYIOLIME HA PACILIaB B Iyre.

18. UMnynbCHOE yIpaBlI€HHE IEPEHOCOM METaJlIa B JIyTE.

19. Jlyra nepemeHHOT0 TOKa. BeHTHIBHBIN 2 PEeKT.

20. BHemniHee MarHuTHOE TOJIe U JIyTa.

21. TemioBble mporecchl Ipu cBapke. CXeMbl TEll.

22. YrpouieHus B pacueTax TEIIOBBIX MPOLIECCOB.

23. TemnepaTypHO€ MOJ€, U30TEPMHUUYECKUE MMOBEPXHOCTU, TPATUCHT TEM-
neparyp.

24. 3aK0H TeIIONPOBOAHOCTH Dyphe.

25. IToBepxXHOCTHAs TEIJIOOTAAYA.

26. Kpaesebie ycnous. Ycnosus 1-ro, 2-ro, 3-ro poaa.

27. MuddepennmanbHoe ypaBHEHHE TEIIOMPOBOIHOCTH.

28. Turnbl KICTOYHUKOB TeIIa

29. MTrHOBEHHBI TOUYEYHBIM MCTOYHHUK TEIJIa B OECKOHEYHOM M mojydec-
KOHEUYHOM TeJIE.

30. MrHOBEHHBIN JIMHEWHBIN UCTOYHUK TETUIOTHI.

31. MrHOBEHHBIN IJIOCKUII UICTOYHUK TETLIOTHI.
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32. CBapo4HbIE€ HICTOYHUKH TEIJIOTHI. DJIEKTPUUECKAs 1yTa U Ta30BOE MIaMsl.
Koaddumment cocpenorouennoctu uctounruka. Hanbonbimii TemaoBoi MOTOK.

33. Cxemaruzanusi MCTOYHHKOB TEIJIa SJEKTPOLIIAKOBOW CBApKH, 3JICK-
TPOHHO-JIYYEBOIO U JIA3EPHOTO MPOLIECCOB.

34. PacnipeiesieHue SHEPTUU B MIPOCTEUIINX Cydasix. MTHOBEHHBIN TOUCHBIN
MCTOYHUK Ha MOBEPXHOCTH MOJTYOECKOHEUHOTO Tela.

35. Pacnipenenenue TEmIOTHl MJI CIy4as MCHOBEHHOTO JIMHEWHOTO MCTOY-
HUKA B IJIACTHHE M IUIOCKOTO UCTOYHUKA B CTEPKHE C YUETOM TEIUIOOTIAYH C I10-
BEPXHOCTH.

36. HenpepbIBHOACUCTBYIONIWIM HEMOJABUKHBIA UCTOYHHUK (TOUYEUHBIHN, JHU-
HEWHBIH, TIJIOCKHIN).

37. 1lonBMKHBIM TOYEUHBIM MCTOYHHUK TEIUIOTHI HA ITOBEPXHOCTH TBEPIOIO
Tena.

38. [ToaBMKHBIN TUHEHHBINA HCTOYHUK TEIUIOTHI B OECKOHEYHOH IJIaCTHHE.

39. Ilepuoa TENMIOHACHIMIECHUSI MIPU HArpeBE TEN ABMKYLUIMMHUCS UCTOYHU-
KaMU TEIJIOTHI.

40. Mormrabie OBICTPOJABMKYIIUECS HCTOYHUKH TEIUIOTHI (TOYCUHBIH, JTU-
HEWHBIN).

41. BausiHue OrpaHUYEHHOCTH Pa3MEpPOB TeJa Ha MPOLIECC pACHPOCTPAHECHUS
TerIoThl. Harpes npu ABMKEHUM UCTOYHUKA BOJU3H Kpas.

42. HarpeB nByX y3KUX IUIACTHH.

43. HarpeB miockoro cios.

44. Kpucraiumsanus 4MCTBIX MeTauioB. Kpucrammmsanusa craBoB. KoH-
LEHTPAHOHHOE MEPEOXJIAKICHHUE.

45. OcoO0eHHOCTH 3aTBEP/ICBaHUS METaJlJIa CBAPHOTO II1BA.

46. OcoOEHHOCTU KpUCTAILTU3ALMH U (POPMHUPOBAHUS IEPBUYHOMN CTPYKTYPHI
MeTaJlia 1IBa.

47. Cxema kpuctaiumzanuu. Ocb KpUCTaJUIUTA.

48. PacnpeneneHue rpagudeHTa TEMIIEPaTypbl, CKOPOCTH KPUCTAIUIU3AINH,
KpUTEPHST KOHIIEHTPAIIMOHHOTO MIEPEOXIIKICHUS BI0Ib MEX(Pa3HON TPaHUIIBI.

49. CaoucTocTh CBapHBIX MIBOB. BTOopruHas KpucTan3amnusi.

50. Xumuueckass HEOJJHOPOJIHOCTh CBapHOTrO IIBa. BHyTpUKpUCTAIIUTHAS,
MEKKPHUCTAJUINTHAS, 30HAJIbHAS, CIIOUCTAs! JINKBALINH.

51. MeToabl yMEHBIICHUSI XUMUYECKON HEOJHOPOHOCTH.

52. PacTBOpUMOCTB Ta30B B METAJLIE.

53. ®dusnueckas HEOJHOPOAHOCTH MeTauia IBa. MeEToAbl YMEHBIICHUS
IJIOTHOCTH JMCJIOKALMKI U TTOJABJICHUS MPOLIECCOB MOJUTOHU3ALINH.

54. TexHonorndeckass M 3KCILTyaTallMOHHAS MMPOYHOCTh CBapHBIX COEIUHE-
HUU.

55. CpapuBaeMocTh MeTaioB. dusnueckas U TEXHOJIOIMYECKasi CBapUBae-
MocTh. Ee kputepumu.

56. 'opsiure TpeuHbI IPU CBapKe.

57. JlebopmarimoHHass CIIOCOOHOCTh METalJIa IIBa TP IOBBIIICHHBIX TEM-
neparypax. TemnepaTypHbli HHTEPBAIl XPYIIKOCTH.
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58. Bausaue temmna aedopManui, MUHUMAIbHON TUIACTUYHOCTH, TeMIIepa-
TYpHOT'O MHTEpBaja XpYyNKOCTH Ha MPOIIECC 00pa30BaHUs TOPSYMX TPEIIMH.

59. dakTophl, BAUAIONIME HA TEXHOJOTUYECKYIO IPOYHOCTH METaJljla 1IBa U
METO/Ibl €€ TIOBBIIICHUSI.

60. BiusiHre XMMUYECKOT0 COCTaBa METaJlla IIBa Ha CTOMKOCTb MPOTUB 00-
Pa30BaHMS TOPSIYUX TPEIIUH.

61. O6pazoBaHue rOpSIYUX TPEIIMH B CIJIaBaX AJIFOMUHUS, MEU, HUKEJIS.

62. X0J0/1HbIEC TPEUIUHBI IIPU CBAPKE.

63. CriocoObl MOBBIIIEHUSI COMPOTUBIISIEMOCTH CILJIABOB OOPa30BAHUIO XO-
JIOJTHBIX TPEIIMH.

64. BrnusiHue coliepaHusi BOJIOPOJia U IKBUBAJIEHTA yTiiepoaa Ha o0pa3o-
BaHHE XOJIOJHBIX TPEUIUH.

65. IlpenBapuTenbHbId MOJOIPEB, cXxema pacyera. Pacuer Temmeparypbl
nojaorpesa no popmyne Cedepuana.

66. Xono1HbIE TPEIIMHBI B BBICOKOIPOUHBIX CTaJISX, YyT'YHAaX, TATAHOBBIX U
ATIOMUHUEBBIX CIIABAX.

7.2.6. MeToguKka BBICTABJEHHUS OLEHKH NPHU NPOBEAEHHU TPOMENKY-
TOYHOM aTTecTaluu

IIpomexxyTouHast aTTecTanysl TPOBOJUTCSA HA OCHOBE aTTECTALMOHHOIO 3a-
JaHUs 110 BOIPOCAM 3K3aMEHA C YYETOM OLIEHKH TEKYILIEro KOHTPOJIS 3a TECTOBBIE
3aJlaHus, IPAKTUYECKHE U TaOOPATOPHBIE 3aHATHUA.

OueHka 3a BONPOC BBICTABIIAETCA O COOTBETCTBHIO OTBETA KPUTEPUAM
OLICHUBAHUS U3JIOKEHHBIM B paszzene 7.1.2. UtoroBeiil 0amn (cpeauuid 6ami) yuu-
THIBAET Oajl BBHIMOJIHEHUS aTTECTAlMOHHOTO 33JlaHusd M OaJlyl KOHTPOJIS 3a Mpak-
TUYECKUE U JaOOpaTOPHBIE 3aHATHS.

OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS B CIIy4ae OTCYTCTBHUS
TBEPJBIX 3HAHWI, NI HE COOTBETCTBUS KPUTEPUSM OLIEHKH «yJIOBJIETBOPUTEIILHO
IIPY OTBETE HA BOITPOC 3a4eTa.

7.2.7 I1acnopT OllEeHOYHBIX MATEPHAJIOB

Kontponupyemsie pa3aens! (TEMbl) Kon . | HaumeHoBaHUE OLIEHOYHOTO
Ne /i KOHTPOJIMPYEMOU
JUCIUTIAHBI CpeacTBa
KOMIETEHIINH
1 ®dusnueckue ocHOBHI U Kiaccugu-|OIIK-1, [TK-11 Tect, oTUeT MO MpaKTHYE-
Kallysl MPOLIECCOB CBAPKH CKHUM 3aHSITHUSIM, SK3aMEH
2 ®dusuko-xumuueckue mnponeccsl B|OIIK-1, [TK-11 Tecr, oTyeT no npaxkrTuye-
JyTOBOM paspsizie CKHUM U J1a0OpaTOPHBIM 3a-
HSTHUSIM, DK3aMEH
3 Tepmuueckue neayrosbie|OINK-1, TTK-11 Tect, 3x3ameH
VICTOYHUKHU DHEPTHH
4 TepmonpeccoBsie u mpeccomexa-|OIIK-1, [TK-11 Tect, oTyeT IO IpaKTUUE-
HUYECKHE CBAPOUHBIE MTPOLIECCHI CKHUM U J1a0OpaTOPHBIM 3a-
HSTUSIM, DK3aMEH
5 OcHoBuble mnoHATus U 3akoHbl B|OIIK-1, I[TK-11 Tect, oTyeT no npakTuye-
pacuerax TEIJIOBBIX IPOLIECCOB CKHM 3aHSATHSAM, KypcoBas
IIPU CBapKe paboTa, SK3aMeH
6 Tennoeie npoueccsl npu Harpese|OIIK-1, [TK-11 Tecrt, oTUeT MO NpaKkTUye-

16




TeJ UCTOYHUKAMH TETUIOTHI CKUM 3aHSTUSAM, KypcoBas
paboTa, SK3aMeH
7 Harper u mmaBnenne metamia mpu|OIIK-1, ITK-11 OTyeT 1o NPaKTUYECKUM
CBapKe 3aHATHSM, KypcoBasi padora,
HK3aMeH
8 Tepmonedopmanmonnsie mporec-|OIK-1, ITK-11 Tect, oTueT No
Chbl M IPEBpAIICHUS B METaJIaX MpH 71a00paTOPHBIM 3aHATHSIM,
CBapKe HK3aMEH
9 XumMu4aeckas Heoanopoanocts|OIIK-1, TIK-11 Tect, sK3aMeH
CBapHOro coenuHeHus. [opsuue
TPEIUHBI
10 dazoBbie U cTpyKTypHBbIe TpeBpa-|OIIK-1, ITK-11 Tect, oTYeT MO MpaKTHYE-
IICHWSI B MeETaUlaX. XOJIOJHBIE CKHUM U JTa0OpaTOPHBIM 3a-
TPEIIUHbI HSTHUSM, 9K3aMeH

7.3. Meroauyeckue MaTepuajibl, ONpee/siloline MPoleIypPbl OleHHU-
BAHUS 3HAHUH, YMEeHUIi, HABHIKOB U (HJIH) ONBITA JAeATeJIbHOCTH

TectupoBanue OCylIECTBISIETCS, TUOO NMPU MMOMOIIM KOMIBIOTEPHOM CHC-
TE€Mbl TECTUPOBAHHUSA, JTUOO C HCIOJIb30BAHWEM BBIJAHHBIX TECT-33JaHUIl Ha Oy-
MakHOM Hocutene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS IpPO-
BEpKa TecTa 3K3aMEHATOPOM U BBICTABISETCS OLEHKA COIVIACHO METOJMKH BbI-
CTABJICHUS OLICHKH NPU MPOBEACHUH ITPOMEKYTOUHON aTTeCTallUU.

Pemenue crangapTHBIX 3a/ad OCYIIECTBISIETCS, JIMOO MPU MOMOIIN KOM-
NBIOTEPHON CUCTEMBI TECTHPOBAHUS, INOO C MCIIOIB30BAaHNEM BBIIAHHBIX 33]1a4 HA
OymaxkaoM Hocutene. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBISETCA
IIpOBEpKa PEHICHHs 3a/1a4 9K3aMEHATOPOM U BBICTABJISIETCS OIICHKA, COTJIACHO Me-
TOJIMKH BBICTaBJICHUS OIICHKHU MPU MPOBEJICHUH MPOMEKYTOYHON aTTeCTalllH.

Pemenne npukinaaHbIX 3a/1a4d OCYIIECTBISETCS, TUOO TIPU MTOMOIIU KOMITh-
IOTEPHON CHUCTEMBI TECTUPOBAHMS, JINOO C MCIOIH30BAHUEM BBIIAHHBIX 3a7a4 Ha
OymaxxHoM Hocutene. Bpemsi pemenus 3amad 30 MuH. 3aTeM OCYIIECTBISETCA
IpOBEpKa peUIeHMs 3a/1ad 9K3aMEHATOPOM U BBICTABJISIETCS OIIEHKA, COTJIAaCHO Me-
TOJIMKH BBICTaBJICHUS OLICHKHU IPU IPOBEJCHUH MPOMEKYTOUHON aTTeCTalluu.

3aiuTa KypcoBoil paboThl, KypCOBOI'O MPOEKTAa WM OTYETa MO BCEM BHJIaM
IPAKTUK OCYILIECTBIISIETCS COIVIACHO TpeOOBaHUSIM, NPEIbSIBISIEMBIM K padoTe,
ONKCaHHBIM B METOJMYECKHX MaTepuanax. [IpumepHoe Bpems 3allUThl HA OJJHOTO
cTyneHTa coctaisier 20 MuH.

8 YYEBHO METOJANYECKOE U HTHO®OPMAILIMOHHOE
OBECHHEYEHUE JUCIUIIJINHDBI)

8.1 IlepeueHnb yueOHOM JUTEPATYPbl, HEOOXOAMMOM 1IJIS OCBOECHMS M C-
HMILTHHBI

1. Hepogsusiit B.M. Teopus cBapouHbIX mpoiieccoB: YueOHuk / nmoa pea. B.M.
HeposHoro. - M.: U3g-8o MI'TY um. baymana, 2007. - 752 c.

2. Jlemox P.M. Teopus cBapounsix mporieccoB. [IpeBparenust B MeTamiax
pu CBapke [DIEKTPOHHBIN pecypc]: yueOHoe mocobue - DIEKTPOH. TEKCTOBBIC
nansble. - ToMmck: Tomckuil monutexHuueckui yauusepcurer, 2012, - 155 ¢. - Pe-
*uM noctyna: http://www.iprbookshop.ru/55210.html, ceoGoanbI# MoOCTEe aBTOPH-
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http://www.iprbookshop.ru/55210.html

3aIuu. - 3ari. ¢ 3KpaHa.

3. Makapog J.JI., Sxymun b.®. Teopus cBapuBaeMOCTH CTaJIEH U CIIJIABOB
[DneKTpOoHHBIN pecypc]: yueOHoe ocodue - DIEeKTPOH. TEKCTOBbIC JaHHbIE. - M.:
M3n-eo MITY wum. baymana, 2014. - 487 c. - Pexum pgocrymna:
https://e.lanbook.com/reader/book/106411, cBoOOAHBI# ITOCIIC AaBTOPU3AIIMH. - 3arJl.
C DKpaHa.

4. bynkoB A.b., Ilerpenko B.P.; Uymapssiii B.I1. TemioBsie npoiieccsl mpu
cBapke [DnekTpoHHBIH pecypc]: YueO. mocobue. - DIeKTPOH. TEKCTOBHBIE, Tpad.
naH. (2,02 Mo). - Boponex: ®I'BOY BIIO "BopoHexckuil rocyJapCTBEHHBIM
TexHuueckuil yausepcuret", 2013.

5. bynkoB A.b., Ilerpenko B.P., Hymapssiii B.Il. Metoguueckue yka3aHus
K KypcoBO#l pabore mo aucuuiinae "Teopusi cBapOUYHBIX MpPOIecCCOB" sl CTY-
neHToB crenuaibHocTd 150202 "O60pynoBaHHe W TEXHOJOTHSI CBAPOYHOTO MPO-
M3BOJCTBA" OYHON M OYHO-3a04HOU (BeuepHei) hopm obyuenus / Kad. obopymo-
BaHUS M TEXHOJIOTMU cBapouyHoro nmpousBojctBa; Coct.: A.b. bynkos, B.P. Ilet-
penko, B.I1. YymapHhsiii. - Boponex: BI'TY, 2005. - 34 c.

6. bynkoB A.b., [lerpenko B.P., Uymapnsrit B.I1. MeTonuueckue yka3aHus K
JabopaTopHbIM paboTraM 1o AucHUIUMHE "Teopus CBapOYHBIX MPOIECCOB" IS
cTyneHToB crnenuaibHoct 150202 "OOopyaoBaHHWE M TEXHOJIOTHS CBAPOYHOIO
npousBojacTBa" O4HOW U 3a0uHOM dopm 00yuenus. / TOYBIIO «Boponexckuii
rOCyJIapCTBEHHBIN TeXHUYeCcKuM yHuBepcuter»; Coct.: A.b. bynkos, B.P. Iler-
peHnko, B.I1. Uymapnsii. - Boponex: BI'TY, 2009. - 49 c.

8.2 Ilepeyenr HHGPOPMANMOHHBIX TEXHOJIOTHH, WHCIOJb3YEMBIX HPH
OCYLLECTBJICHHMH 00Pa30BaTeJbLHOI0 Mpouecca mo JMCUUILUINHE, BKIKYas Ie-
pevYeHb JIMIEH3MOHHOI0 MPOrpaMMHOr0 odecne4veHusi, pecypcoB uHdopma-
HMOHHO-TEJIEKOMMYHUKANMOHHON ceTn «HTEepHEeT», COBPeMEHHBIX Mpodec-
CHOHAJIbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

DiiekTpoHHasi Oubauoreka Hayunoit 6ubnuorexku BopoHexkcKoro rocy-
JIAPCTBEHHOT0 TEXHUYECKOTO YHUBEPCHUTETA [DIEKTPOHHBIA pecypc : MOJIHOTEK-
cToBasi 6a3a JaHHBIX AJIEKTPOH. JOKYMEHTOB]. - DIEKTpoH. naH. - Boponex. 2017 -
Pesxxum noctyna: http://cchgeu.ru/university/library/. - 3ari. ¢ sxkpana.

Jlanb [DneKTpOHHBIN pecypce : JIEKTPOH.-OMOJI. CUCTEMa | MOJIHOTEKCTOBAS
0a3a JaHHBIX 3JICKTPOH. JOKYMCHTOB 10 T'yMaHHUT., €CTECTB., U TEXH. Haykam] /
Uzn-Bo «Jlansy». - Cankt-Ilerepoypr: Jlans, 2010-. - Pexum poctyma:
http://e.lanbook.com/. - 3ari1. ¢ 3kpaHa.

Hayunas Daexkrponnas buoauoreka elLibrary [DnekTpoHHBIH pecypce :
MOJIHOTEKCTOBAs 0a3a JaHHBIX: AJNEKTPOH, )KYPH. Ha PYC, aHIJL., HEM. 53.  ped. U
HaykoMeTp. 0a3a manHbix| / Hayd. snmextpoH. 0-ka. - MockBa, 1999- . - Pexum
nocryma: http://elibrary.ru/. - 3aru. ¢ sxpana.

DaextponHasi bubiauoreunas Cucrema IPRbookshop [Dnexrponubrii
pecypc : dIEKTPOH.-OMOJI. chcTeMa: MOTHOTEKCTOBAsT 0a3a MaHHBIX DJEKTPOH. JI0-
KYMEHTOB 10 T'YMaHHMT., €CTeCTB., U TexH. HaykaMm] / OO0 «Aii [1u Dp Meauay,
3JIEKTPOHHOE TIEPUOINUECKOe n3manue «Www.iprbookshop.ru». - Caparos, 2010- .
- Pexxum noctyma: http://www.iprbookshop.ru/. - 3ari. ¢ sxpana
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9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOIECCA

Crnenuajn3npoBaHHasi JeKIMOHHASI ayJUTOPHUsA, OCHAIIICHHAs 000py0-
BaHMEM JUJIS JICKIIMOHHBIX JIEMOHCTpAIMi U MPOEKIIMOHHOMN anmnaparypou.

YueoOnble JgabopaTopuu: JlaGopatopHble 3aHITHS MPOBOJATCA B Jabopa-
topusix (04/1 u 06/1), ocHaIIEHHBIX CTEHIAAMU JISl KCCIIE0BaHUS JYTOBOIO pa3-
psiia ¥ BAMSIHUSI MAaTHUTHOTO TIOJIS Ha IyTy, ctepeomukpockonamu MbC-10 u MC-2
(3 mT.), meTaymorpadudeckumMu Mukpockonamu MUM-8M, JIB-34 (2 miT.), cuc-
TEMOM MOJITOTOBKU 00Pa3IIoB.

JMucnieiinpiii kiaace (madopatopusi 07/1), ocHalleHHBIH KOMITBIOTEPHOU
nporpammoii ANSYS 10 ED nns mpoBeneHust nmabopaTOpHOTO MpPaKTHUKyMa U
MPAKTUYECKUX 3aHATHH.

10. METOAUYECKHUE YKA3ZAHUSA AJISA OBYYAIOHIUXCS 11O
OCBOEHUIO JUCIHHUIIJIMHBI MO4Y JIs1)

[To nucuumnuue «Teopusi CBApOYHBIX MPOIECCOB» YNUTAIOTCS JIEKIIMH, TIPO-
BOJISITCSl MPAKTUYECKHUE 3aHITHS U TaOOpaTOPHBIE pabOThI, BHITIOIHAETCS KypCcOoBas
pabora.

OcCHOBOI M3y4Y€HUS TUCHUIUIMHBI SBIISIOTCS JIEKIIMH, HA KOTOPBIX H3Jara-
I0TCSl HauboJiee CYIIECTBEHHBIE M TPYJHBIE BOMPOCHI, & TAKXKE BOMPOCHI, HE Ha-
HIeIINE OTPAXKEHUS B yUeOHOM JTuTEepaType.

[IpaxkTrueckue 3aHATHS HAMpaBleHB HA MPUOOPETCHHUE MPAKTUICCKUX Ha-
BBIKOB pacyeTa (hM3HKO-XHUMHUYECKHX IPOIIECCOB B AYTOBOM pa3psje, TETUIOBBIX
MPOIIECCOB, HArPEBa M IUIABJICHUS METalljla MpU cBapke, (Pa30BbIX U CTPYKTYPHBIX
MIPEBPAIICHUA B MeTa/lIaX. 3aHIATHS MPOBOMITCS MTyTEM PEIICHUS KOHKPETHBIX 3a-
J1a4 B Ay TUTOPUHU.

JlabopaTopHbie pabOThI BBHIMOJHSAIOTCS Ha JTAOOPATOPHOM OOOPYIOBAHHH B
COOTBETCTBHUH C METOJMKAMH, IPUBEICHHBIMHU B YKA3aHUIX K BBIMIOJHEHUIO PadoOT.

Meronvka BBITIOJIHEHHS KypcOBOM  pabOThl  HW3JIOKEHa B y4eOl-
HO-METOJUYECKOM MOCOONH. BBIMOIHATE 3Tambl KypcoBOi pabOThI TOJKHBI CBOE-
BPEMEHHO U B YCTaHOBJIEHHBIE CPOKH.

KonTponb ycBoeHus maTepuana TUCHUIUIMHBI MPOU3BOJIUTCA MPOBEPKOU
KYpCOBOM pabOThl, 3aIIUTON KypCOBOM pabOTHI.

Bup yueOHbIx
. JleATeNbHOCTh CTYICHTA
3aHATUI
HCKI_II/IH Hanucanne KoHCHeKTa HCKHHﬁZ KpaTKoO, CXEMAaTU4HO, IMOCJICAOBATCILHO

(bUKCUpPOBaTh OCHOBHBIC TIOJIOKEHUS, BEIBOBI, (HOPMYIUPOBKH, 0000IIIEe-
HUS; TTIOMEUYaTh Ba)KHBIE MBICTH, BBIJCIATH KIFOUEBBIE CIIOBA, TEPMHHBI.
[IpoBepka TEpMHHOB, MOHATHA C NMOMOIIBIO SHIMKIIONEINN, CIOBApEH,
CIIPaBOYHHKOB C BBIMHUCHIBAHUEM TOJKOBaHUI B TeTpans. OO03HaUYeHHE
BOIIPOCOB, TEPMUHOB, MaTepralia, KOTOPHIE BBI3BIBAIOT TPYAHOCTH, ITOMCK
OTBETOB B peKOMeHAyeMol nuteparype. Eciiu camocTosTenbHO He yiaeTcs
pazo0parbcsi B MaTepuaiie, Heo0XoauMo ChOpMYITHUPOBATh BOMPOC U 3a-
JIaTh MPENOJIaBATENI0 HA JICKIIMU WJIM Ha MPAKTUYECKOM 3aHITHH.
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[IpakTrueckoe
3aHATUC

KoHcnektupoBanue pekoMeHAyeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
JEKIMH, NOATOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIPOCAaM, IIPOCMOTp pe-
KOMeH1yeMoil nutepatypsl. [IpociymmBanue aynuo- U BUACO3anUCER MO
3aJJaHHOI TeMe, BBITIOJIHEHUE PacueTHO-TpaPUUECKUX 3aJaHUl, pelIeHue
3a/1a4 10 AJITOPUTMY.

JIaGoparopHas
pabora

JIaGopatopHbie padOThI TO3BOJISIIOT HAYYUTHCS IPUMEHSATH TEOPETHUECKUE
3HAHUS, TIOJTyYEHHbIE HA JICKIIUU MPU PEHICHUHU KOHKPETHBIX 3a/1a4. YTOOBI
HanboJiee paroHAIBHO U MOJHO MCIIONB30BaTh BCE BO3MOXKHOCTH JIabo-
PaTOPHBIX 7S MOATOTOBKM K HUM HEOOXOJUMO: ClelyeT pa3o0parh JeK-
LMI0 [0 COOTBETCTBYIOLIEH TEME, O3HAKOMUTCS C COOTBETCTBYIOLIUM
paznenom ydeOHHKA, MpopadoTaTh JOMOJHUTENbHYIO JUTEpaTypy U HC-
TOYHUKH, PEIIUTh 337a4d U BBIIIOJIHUTh APYTrUe NUCbMEHHbBIE 3aJaHMsl.

CamocrosiTesnbpHas
pabora

CamocrosiTenbHas paboTa CTYIEHTOB CIIOCOOCTBYET ITyOOKOMY YCBOCHHS
y4eOHOro Marepuaiga M pa3BUTHIO HABBIKOB camooOpaszoBanusi. Camo-
cTosITeNbHas paboTa MPEIoIaracT CIEAYIONIE COCTABIISIONINE:

- pabota ¢ TekcTaMu: y4eOHHMKaMH, CIPABOYHUKAMHU, JIOMOJHUTEIHLHON
JUTEPATYPOi, a TAK)KEe MPOPAOOTKA KOHCIICKTOB JICKIIHIA;

- BBIIIOJTHCHUE JOMAIIHUX SaI[aHI/If/'I " pacycCToOB;,

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO U3y4YeHUS;

- yuacTHe B paboTe CTyIEeHYeCKUX HayYHBIX KOH(PEPEHINH, OMMMITHAL;

- IOJrOTOBKA K MPOMEKYTOYHO! aTTeCTaIHH.

IToaroroBka k
IIPOMEKYTOUHON
aTTeCTalllU

['OTOBUTBCS K TPOMEXKYTOYHOM aTTECTAllMU CJIEAYyeT CUCTEeMAaTUYECKH, B
TE€YEHHUE Bcero ceMectpa. IHTEeHCHBHAs MOATOTOBKA JOJKHA HAYaThCs HE
MO3/HEEe, YeM 3a MECSII-TI0JITOPa 10 MPOMEKYTOUHOU arTecTanuu. JlaHHbie
nepes IK3aMeHOM, dK3aMEHOM, dK3aMEHOM TpH IHS (P (EKTUBHEE BCETO
WCIOJIb30BAaTh JJI MOBTOPEHHS M CUCTEMAaTH3AIMK MaTepHaa.
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JUCT PETUCTPAIIMU U3SMEHEHUI

/o

IlepeueHb BHOCUMBIX U3MEHEHUM

Jata
BHECEHUS
NU3MEHEHUH

[Toanucek 3aBenyto-
mero kadenpom, ot-
BETCTBEHHOM 3a pea-

mm3amuio OITOIT
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