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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
MPHICKAITUX 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 KOJWYECTBEHHOTO aHAINW3a SBJICHHUM, MPOUCXOMAIINX B MPOIECCE
CBapKH;

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

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

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JUCHUIIJIMHE

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

ITIK-3 — crmocoOeH ydacTBOBaTh B pabOTax Mo JOBOJIKE U OCBOCHHIO TEXHO-
JIOTUYECKUX TIPOIIECCOB CBApKH M POJICTBEHHBIX TPOIIECCOB B XOJI¢ MOATOTOBKH
ITPOU3BOJICTBA HOBOM IIPOIYKIIMU

[IK-5 — croco0eH K MeTpOoJIOTUYECKOMY O0ECTIEUeHUI0 TEXHOJOTUYECKUX
MPOIIECCOB, K MCIOIb30BAHUIO THUIIOBBIX METOJOB KOHTPOJIS KayeCTBa BBITyCKae-
MOU MPOAYKITUU B CBAPOUYHOM IIPOM3BOJICTBE

PesynbTaTnl 00y4eHusi, XapaKTepu3ywouue

Komnerenuus
c(hopMHUPOBAHHOCTH KOMIETEHIIUH

[1K-3 3HaTh QuU3MUECKHEe OCHOBBI 00pa30BaHUs CBApPHbBIX, MAsHBIX U Kiee-
BBIX COEIMHEHUN;

XapaKTePUCTUKU U BO3MOXHOCTH MCTOYHUKOB 3HEPTUHU, UCIOJIb3Ye-
MBIX IIPHU CBAapKe, Nailke U TEPMUYECKON PE3KE;

OCHOBBI TIPOIIECCOB IepepacipesieieHls] BBOAUMON IpPH CBapkKe M
TEPMHUUYECKOMN pE3KE TEIJIOTHI;

npupoay u crienuduky $pa3oBbIX U CTPYKTYPHBIX IPEBpAIICHUN B
MeTaJulax U TepMoJie(OPMaIIMOHHBIX IPOIIECCOB.

Ymerh KiIaccuPpUIMpoOBaTh CIOCOOBI CBAPKH MO BHJIaM HCTOYHHKA
SHEPTHUH, ONPEAEATh SHEPreTUUECKUE XapPAKTEPUCTUKN MCTOYHUKOB
SHEPTHH;

MPaBWIBHO BHIOpPATh DJIEMEHTAPHOE TENO, YKBUBAJIECHTHOE paccMart-
pHBaEMOMY HarpeBaeMOMY H3JICTHIO; CXEMAaTHU3UPOBATh UCTOYHUKHU
TEIUIOTHI, COPMYITUPOBATH TPAHUYHBIC YCIOBHS; PacCUUTATh TEM-
NepaTypHoe MoJje; BBIYUCIUTh HEOOXOIMMBbIE MapamMeTphl TepMHUUe-
CKOT'0 LIMKJIA;




ONUCaTh CYIIHOCTb M NPUPOAY (PU3MKO-XMMHUYECKHUX IPOLIECCOB,
MIPOTEKAIOIUX IIPHU OINPENEIECHHOM CIIOCO0E CBAPKU B XapaKTEPHBIX
30HaX COEIMHEHMs, U OPUEHTUPOBOYHO IPOrHO3UPOBATH XMMUYECKHUH
COCTaB MeTaJljla CBApPHOTO 111Ba;

C UCIIOJIb30BaHUEM CIIPAaBOYHBIX MAaTEPHAJIOB U HA OCHOBE PaCUeTHbIX
JAHHBIX TI0 TTapaMeTpaM CBAPOUYHBIX TePMOAEC(HOPMAITMOHHBIX IUKIIOB
IIPOrHO3UPOBATh, @ 3aTEM SKCIIEPUMEHTAIBHO OATBEPAUTH HAIMYHE
XapaKTEepPHBIX YYaCTKOB CO CTPYKTYpaMH OIPEJIEIIEHHOIO TUIIa B
CBapHBIX COCIMHEHMSIX B 3aBUCUMOCTHU OT IIPUPOABI CBAPUBAEMOTO
MaTepuaga 1 0COOEHHOCTEN TEXHOJIIOTMH CBapKU

Bnagers ocHoBamu BbIOOpa crioco0a CBapKH M CBApOYHBIX Mare-
pHUAJIoB JIsl ONPEIEICHHOTO KOHCTPYKIIMOHHOTO MaTepurara;
OCHOBaMHU DPAacyeTOB CBApHWBAEMOCTH METAJUIOB U CIUIABOB, pacipe-
JIeJIEHUs TEIIOBOTO MOJIsl B METaJlJIe IIPU CBapKe,

OCHOBaMHU PAaCyeTOB BO3MOXKHOCTH (ha30BBIX U CTPYKTYPHBIX Ipe-
BpalleHUN TPH TEIUIOBOM BO3JCHCTBUM HCTOYHHKOB HHEPTUU TIPHU
CBapKe

I1K-5

3HaTh MCTOABI TCOPCTUUCCKOTO U SKCIICPUMCHTAJIbHOT'O UCCJICIOBA-
HHA CBAPOYHLBIX ITPOLIECCCOB

Ymerhb IPUMCHATb METOJbl MAaTEMATHUYCCKOI'O aHalli3a U MOACIINPO-
BaHUJ IIPU UCCICAOBAHUM CBAPOYHBIX ITPOLCCCOB; MCIIOJIB30BATh Oa-
30BbIC MCTO/IbI HCCHGHOB&TCHBCKOﬁ pa6OTLI

Bnagers HaBbIKaMU 3KCILTyaTalluu MpUOOPOB U 00OPYAOBAHUS, HC-
MOJIb3YEMbIX MPH HCCIICAOBAHUH CBAPOYHBIX MPOIIECCOB; HABBIKAMH
00pabOTKH Pe3yJbTaTOB UCCIIEAOBAHUI

4. O BEM JUCHUIIJINHBI

OO6mast Tpy0eMKOCTh TUCHUIUIMHBI « Teopusi CBApOUHBIX MPOIIECCOB» CO-

cTaBJisieT 8 3.e.

Pacnpenenenuie Tpy10eMKOCTH TUCIUTUIMHBI IO BUAAM 3aHSTUN
ouHasi popma o0yueHust

. Bcero CemecTpsl

Bunpr yue6HOM pabOThI HACOB 5 5
AyauTOpPHBIE 3aHATHS (BCEro) 128 64 64
B Tom uucre:
Jlexnun 72 36 36
[Tpaktrueckue 3anstus (I13) 36 18 18
JlabopaTtopusie pabotsl (JIP) 20 10 10
CamocrosiTeibHas padoTa 106 89 17
Kypcosasi padora + +
Yackl Ha KOHTPOJIb o4 27 27
Byl npoMexyTOUHOM aTTECTALIMU - SK3aMEH + + +
OO6m1ast TPy 10€MKOCTb:
aKaJEMHUYECKUE YaChl 288 180 108
3a4.e. 8 5 3




3a04Has popma 00yueHus

Buner yue6HOI paboThI

Bcero

CemecTphl

qacCcoB

5

AyAUTOpPHBIE 3aHATHS (BCEro)

18

18

B TtoMm uuncie:

Jlexun

[TpakTueckue 3ausarus (113)

JlabopaTtopusie pabotsl (JIP)

[e2] ep) Koy}

[e2)Ker ) Ke))

CamocrosiTesibHas padbora

261

261

KypcoBasi padora

+

+

Yacel Ha KOHTPOJIb

(o]

O

Buapl MpoOMEKyTOUYHON aTTECTALMH - DK3aMEH

OO6m1ast TPy 10€MKOCTb:
aKaJeMUYCCKHUE YaChI

3a4.CJ.

288
8

288

5. COAEPKAHME JUCLHUILTAHBI (MOIYJIST)
51 Conepmaﬂne pa3acjgoB NUCHMIIJIMHBI M paclnpeacjaiceHue Tpyaoem-
KOCTH 110 BU1aM 3aHATHH

o4yHasi popma 00yueHust

Ne | HaumeHoBanue Conepranue pasiena Tlex [Ipax [JIa0. CPC Bcero,
/11 TEMBbI 3aH. | 3aH. qac
1 |Dwusnueckne Buabr aneMeHTapHBIX CBA3€H B TBEPABIX TeaX M MOHOJUTHBIX COE/IH-
OCHOBBI M KJAac-|HeHUsIX. (PH3MKO-XUMHUYECKHE OCOOCHHOCTH IIOMYYEHHS CBApHBIX,
cudukanus NasHBIX U KJIEeBBIX coeanHeHnid. CBapka B XKHIKOI M TBEepaoil (azax.
MPOLIECCOB [Najika u ckienBaHue.
CBapKu TepmoarHamuka u Oananc sHepruu npouecca cBapku. KI1J] cBapounbix 8 4 ) 10 22
IIPOLIECCOB.
Knaccudukanus mpomeccoB cBapku. Tepmmdeckue mpouecchl. Tep-
MOMEXaHHIECKHe MPOoIiecchl. [IpeccoBbie 1 MEXaHIMIECKHUE TTPOIECCHL.
OrneHka sHepreTHyeckoi 3(HEeKTHBHOCTH MPOIIECCOB cBapku. Tpedo-
BaHNUS K ICTOYHUKAM YHEPIHH CBAPOYHBIX MPOIECCOB.
2 |DPusu- IIpoBOoAMMOCTh TBEPABIX TeEJ, JKUAKOCTEH M Tra3oB. DJIEKTPHUUCCKUIN
KO-XUMHYECKHe |pa3psj B rasax. OnpeneneHue 1yroBoro paspsaa. Bo3oyxaenue nyru n
MIPOLIECCHI B|ee OCHOBHbIE 30HbI. BoibTamnepHas XapakTepuCcTHKa JyTH.
JIYyTOBOM pa3psi-|DIeMeHTapHbIe IIPOLEcCH B CTOJIOE AyrH. SIBIeHHE MOHM3AIWH, IO-
ne TEHIHAI MOHM3aIuy. MeXaHH3MBl noHM3anuu. TepMudeckass HOHH3a-
ust ra3a. Ypasaenne Caxa. D heKTHBHBINA TOTESHINAT HOHU3AIHH.
SIBnenue nepeHoca B cToI0e AyTH (3IEKTPO- U TEIUIONPOBOAHOCTE), UX
3HaueHne. CaMoOperyiipoBaHUe MpoleccoB B cronbe ayru. bamaxc
SHepruu B cTonbe ayru. CpenHsst TemIlepaTypa, HalpsHKEHHOCTh U
cpenHss IUIOTHOCTH B crosbe ayru. Ypaeuenus K.K.Xpenosa mis
pacuera TeMIeparypbl IyTr'd.
IIpmdnexTpoansie obacTH JYroBOro paspsna. DMHCCHOHHEBIE IIPO- 18 10 s | 2 58

[eCChl Ha TOBEPXHOCTH TBEPABIX TEll.
MarHuToruIpoAMHaMIKa CBapOYHOil ayrH. MarHHTHOE T0Jie CBapOy-
HOTO KOHTypa. BHelllHee MarHuTHOE 1OJIe U JyTa.

[TepeHoc MeTaiia B CBapOYHBIX Ayrax. MMmynbcHOe yrmpaBieHHE Ie-
PEHOCOM MeTajlla B yre.

Pa3HOBHAHOCTH JYroBBIX Pa3psaoB, NPUMEHSEMbIX B CBAPOYHOU TEX-
Huke. OCOOCHHOCTH IyTH MEPEeMEHHOro TOKa. BeHTHibHBII 2 dekT u
MOCTOSIHHAsI COCTaBIIsIIoImast Toka. CBapka Ha IIepeMEHHOM TOKe.
CBapoYHBIE OYTU C IDIABAIIUMCS 3JIeKTponoM. OcoOEHHOCTH AYTH B
3aIIUTHBIX Ta3ax U BaKyyMe.

CBapo4HBIC IyTH C HEIUIABSIIUMCS dJeKTpoxoM. Ilma3meHHble cBa-
pouHble 1yrd. Buapl 1 0COOCHHOCTH IJIa3MEHHBIX IYT.




Tepmuueckue  |DJIeKTPOHHO-Ty4eBble MCTOYHMKH. OCHOBHBIE (HM3MYECKHE XapaKTe-
HEIYrOBbIE pUCTUKM. B3anMoneicTBue 3J€KTpOHHOrO Jiyya ¢ BewiectBoM. Ilpu-
HUCTOYHUKHI MEHEHHE 3IIEKTPOHHO-IIy4EBBIX TPOIECCOB.
9HEPTHU ®dotonHO-yueBble HCTOUHHMKH. Ilommxpomarmueckuii cser. Kore-
PEHTHOE M3JTydeHHe JIa3epoB U er0 OCHOBHEIE CBOicTBa. Biammoneii-
CTBHUS M3IIy4eHHs C BeIlecTBOM. [IpuMeHeHHe (OTOHHO-ITYyYeBBIX HC- 8 14
TOYHUKOB.
T"azonnamMeHHbIe HCTOYHHMKH 3HEPTUHU CBApKU M Pe3Ku MerTayuioB. ['a-
30BO€ IUTAMs: MapaMeTpbl U cTpoeHue. DU3UKO-XUMUYECKHE OCHOBBI
ra3oIuIaMEHHON PE3KH METalIoB. TepMHUYECKHM M TEPMOXUMHUUECKUN
BHUJIBI PE3KH.
Tepmompecco- |TepmonpeccoBsie mporeccsl. CHocoObl TEPMOIPECCOBOM  CBAPKU.
Bele M Tpecco-|KonrtakrHas cBapka. Ky3Heunas cBapka.
MexaHmdeckue |Kiaccmduxamms mnpeccoMexaHWYeCcKHX HCTOYHHKOB. [IpeccoBomexa- 6 18
CBapOYHbIE HUYECKUH KOHTAKT M XOJIOJIHAs cBapkKa. TpyIIMICS KOHTAaKT M CBapka
TIPOLIECCHI TpEHUEM. Y IapHBI KOHTAKT U CBapKa B3PHIBOM.
OcHoBHble  10-|OCHOBHBIE MOHATHUS M omnpeneneHus. CxeMpl HarpeBaeMoro Ttena. Te-
HATHS U 3aKOHBI | IUI0()U3NYECKUE BETMIUHBI U ITOHSATHSI.
B pacueTax Te-|3akoH TemnonpoBogHoctu dDypwe. IloBepxHOCTHas TemaooTAaya MU
IUIOBBIX  TIPO-|KpaeBble ycioBHs. KOHBEKTHBHEIH TeruiooOMeH. JIyducTsiil Termnoo0- 10 20
LIECCOB npu|meH. Kpaesble ycnoBusl.
CBapke Juddepennuanpapie ypaBHEHHS TEIUIOIPOBOIHOCTH.
Knaccnduxanus ncTOUYHMKOB TernoTel. CxeMaTH3anus CBapOYHBIX
HCTOYHUKOB TETIOTHIL.
TerutoBele 1po-|Pacnpesnenenne TEIUIOTH! OT HEMOIBIKHBIX HCTOYHUKOB. MTHOBEHHBIH
Lecchl TpU Ha-|TOYEUYHBIM HMCTOYHUK. MTHOBEHHBIH JTHHEHHBIH HMCTOYHMK. MrHOBEH-
IpeBe TeJ HC-|HBIH IUIOCKMH HCTOYHHK. HempepbhIBHO AeiicTBYyoOLIMe HEIOJBIIKHEIC
TOYHHKAMU HCTOYHUKH.
TETIIOTHI JIBmKyIyecs UCTOYHHUKH TEIUIOTHL. TOYEUHBIH MCTOYHHMK Ha IOBEPX-
HOCTH MOJTyOeCKOHEUHOro Teia. JIMHEHHbI NCTOYHUK B OECKOHEYHOM
miactuHe. [lnockuii MCTOYHWK B OECKOHEYHOM cTepxHe. [leproms
TETJIOHACHIIICHHS ¥ BBIPAaBHUBAHUS TEMIIEPATYPBL. 8 o4
BrIcTpoABIIKYIIMECST HCTOYHHKH TEIUIOTHL. BiMsHHE OrpaHHYeHHOCTH
pa3sMepoB Tesa Ha IPOLECCHl PaclpoCTpaHEHHs TeIIoThl. beicTpo-
JBIKYIUNCS TOUYSUHBIH HCTOYHHK Ha TIOBEPXHOCTH IUIACTHHBI.
Pacripesienenne MCTOYHMKA TEIUIOTHL. MTHOBEHHBIH HOPMalbHO KpY-
TOBOW MCTOYHHUK. J[BHXKYIIMICS HOpPMaJIbHO KpYyroBOM MCTOYHHUK. Pac-
4eT TeMIepaTyp MpH CBapKe pa3sHOPOJHBIX METAUIOB. Mcmomp30BaHue
OBM s pacyeToB monei TemrepaTyp. DKCIIEpUMEHTABHOE OTIpeie-
JICHHE TeMITepaTyphl IIPU CBapKe.
HarpeB u mnaB-|BinsHue pexuMa cBapkd M TeIUIOQH3NUECKUX CBOKMCTB MeTaia Ha
JIeHHe MeTajla|mojie Temmeparyp. Pasmep 30HbBI HarpeBa. TepMmuueckuil LMK NpH
IIPU CBapKe OJTHOTIPOXOJZIHOW CBapKe; MaKCHMaJbHBIE TeMIlepaTypbl. MrHOBeHHas
CKOPOCTh OXN@KAEHWS TIpH IaHHOW TemmepaType. JINTeIbHOCTH
peObIBaHUS METAJUIA BBIIIE TAHHOH TEeMITepaTyphL. 10 18
Harpes n mnaBnenue npucagouHoro Meramna. [lnaBnenne smexTpona.
IInaBnenue ocHoBHOro Meramna. POpMbl CBapOUYHON BaHHBI MPH pas-
JUYHBIX criocobax cBapku. Temmeparypa cBapouHOit BaHHEL TemsoBas
3¢ pEeKTHBHOCTB MpoIiecca CBapKH.
Tepmoaedop- | TepmoaedopmanroHHbIe mpoleccsl pH CBapke. [IoHsATHE 0 CBapOYHBIX
MaIMOHHBIE nedopManuax M HaNPsDKEHUSIX. BUABI CBapOYHBIX HANpSDKEHUH M je-
TIPOLIECCH u|dopmanmii. CBOHCTBAa METAIOB IPH TEMIIEpaTypax CBApOYHOTO Tep-
MIpeBpameHs B|MHYECKOTO IIUKIIA.
MeTa/ulax ~ NpH|THNHYHBIE AWIATOMETPHIECKHE KPHBBIE METAwIoB Ipu cBapke. Ilo-
CBapKe HATHE 0 TepMOAe(OPMALIIOHHOM LIUKJIE TIPH CBAapKe.
OOpa3oBaHKe CBapHBIX COCOHHEHHII M (OPMHUPOBAHUE IEPBHYHOM
CTPYKTYpH! MeTaya 1mBa. [lonsaTue o cBapuBaemoctu. Kpurepuu cpa-
puBaemocTH. OOIIHEe TOIIOKEHHS Teopur KpucTawm3anuu. [ToHsTie o 12 22
TEPMHUYECKOM M KOHIICHTPAIIMOHHOM IepeoXJIaKAeHUHU. [ oMoreHHas u
TeTeporeHHasi KPUCTANIN3AINS, CKOPOCTh KPUCTAIIIN3AIINH.
OCOOEHHOCTH KPHCTAIM3AIMN YHCTBHIX MeTauioB. Kpucrammsarms
CIIaBOB. THITBI NMEPBUYHOM CTPYKTYPHI NpH Kpuctammmsanun. Oco-
OEHHOCTH KPUCTAJUTH3AaLUHM M (OPMHPOBAHUS MEPBUYHON CTPYKTYPHI
MeTayia mBa. Cxema KpucTauIM3aluy 1Ba. PakTopsl, BIUAIOIINE HA
MEePBUYHYIO CTPYKTYpy cBapHOro mBa. CrnocoObl W3MEHEHUsI CTPYyK-
TYpBbI IIBa IPH CBapKe.
Xumpaeckast XuMpaeckasi HeOTHOPOAHOCTh CBApHOTO COeAWHEHMs. Buabr xummnde-
HEOJHOPOJI- CKOM HEOJHOPOJHOCTU IIBA. BiusAHuUe pexkuma CBapKd Ha CTEICHb 12 18

HOCTb CBapHOI'O

XUMUYECKON HCOJHOPOJAHOCTHU CBAPHOI'O MIBA.




COEIMHEHHSI.
l'opsiune  Tpe-
IIMHBI

JleheKThl KPUCTATIIMYIECKOH peleTKH B MeTajliax npu ceapke. [ToHstue
0 nedexrax KpucTauinueckoi pemeTki. OcOOeHHOCTH pacnpeeNeHus
U IUNIOTHOCTh HECOBEPIIEHCTB KPUCTAIMYECKOTO CTPOSHUSI B MeTaIe
CBAapHOTO COCIMHEHMUS.

IIpupona oOpazoBaHMs TOpsSYMX TPEUIUH IIPU CBapKe. XapakTep HU3Me-
HEHUs MPOYHOCTH W INTACTUYHOCTH METAIJIOB M CIUIaBOB B 00JacTH
BBICOKHX TeMIepaTyp. BHabl ropsaux TpemuH.

CriocoOBI OIIEHKH COTPOTHUBIIIEMOCTH CIIABOB 00Pa30BaHUIO TOPSYUX
TPEIMH IpU CBapke. MeTonabl MOBBIEHUS  CONPOTHBIAEMOCTH
CBApHBIX COETMHEHUI 00pa30BaHUIO FOPSYUX TPEIINH.

10

dazoBrIe u
CTPYKTypHbBIE
MpeBpalleHus: B
MeTajliax.
XoJo1HbIE
TPELINHBI

@azoBEle U CTPYKTYpHBIE NPEBpPAICHUs] B METaulax B TBEPIOM CO-
CTOSIHUM IIPH CBapKe. XapaKTepHbIe 30HBI CBApHBIX COeANHEHHH. Busl
IpeBpalnieHnii B MeTalle CBApHEIX COSIUHEHHI.

IIpupona m MexaHn3M 00pa30BaHUS XOJOAHBIX TPEIIMH B CBapHBIX
COEIMHEHUSIX. BHIBI XONOIHBIX TpeIMH. 3aMeUICHHBIH XapakTep
paspymeHust Metamna. CrnocoObl TOBBIMIEHHUS COMPOTHUBIAEMOCTH
CBAPHBIX COETMHEHUI XOIOAHBIM TPEIIHHAM.

SIBneHne OXpyNUMBaHUS U XPYINKOE pa3pylIeHHE MeTalla CBapHBIX
coeHeHni. MexaHu3M u npupoza 00pa3oBaHUs TPEIIMH OBTOPHOTO
HarpeBa. OLICHKa CONPOTUBIIAEMOCTH CTajled TpellMHaM IIOBTOPHOTO
HarpeBa. Crioco0bI NpeIOTBPaIeHYsI TPEIHH.

20

Hroro

72

36

20

106

234

3a04uHas ¢popma o0ydeHus

HaumeHnoBaHne
TEMBI

Conepxanue paszena

Jlex

IIpax
3aH.

J1ab.
3aH.

CPC

Bcero,
qac

dusnueckue
OCHOBBI M KJIac-
CUpUKALISL
MIPOIIECCOB
CBapKH

Bups! anemeHTapHBIX CBsI3€i B TBEp/bIX T€NaX U MOHOJIUTHBIX COEAH-
HeHUAX. DHU3UKO-XUMHYECKHE OCOOCHHOCTH MONy4YEeHHsS CBapHBIX,
MasHbIX U KJIEeBBIX coennHeHuil. CBapka B )KHIKOW W TBepIOU dasax.
Taiika u cxieuBanue.

TepmoanHamuka u Oananc sHeprun npouecca cBapku. KI1J{ cBapounbix
IIPOLIECCOB.

Knaccnguxanus nporeccos cBapku. TepMmuueckue nporeccsl. Tepmo-
MexaHu4eckue npoueccsl. [IpeccoBble 1 MEXaHUYECKUE NTPOLECCHI.
OrieHKa HEpPreTHYecKoil 3G PEeKTUBHOCTH MPOIecCOB CBapkH. Tpebo-
BaHNUS K ICTOYHUKAM YHEPIHH CBAPOYHBIX IPOIECCOB.

24

26

Duzn-
KO-XHMHUYECKHE
MPOLIECCHI B
JlyTOBOM  pa3psi-
e

IIpoBomTMMOCTE TBEPABIX TEJN, XHUAKOCTEH W Ta30B. DIEKTPHUYECKHN
paspsin B razax. Omnpenenenue AyroBoro paspsaa. Bo3oyxnenue nyru u
ee OCHOBHBIE 30HbI. BonbTamnepHas XapakTepuCcTHKa JyTH.
DneMeHTapHbIe MpPOLECcCH B CTONIOE AyrH. SIBIeHMe MOHM3AlMH, MO-
TEHLIUaJl HOHU3AIMU. MexaHu3Mbl noHu3anuu. TepMmuyeckas MOHHU3a-
st ra3a. Ypapaenue Caxa. D) HeKTHBHBIN MOTCHIHAT HOHU3AIIHH.
SIBnenne nepeHoca B cToi0e Iyru (AMEKTPO- U TEIUIONPOBOTHOCTD), HX
3HayeHHe. CaMOperynupoBaHUe MPOLEccOB B croide myru. bamanc
sHeprun B cronbe myru. CpemgHss TemIepaTypa, HampsHKEHHOCTh U
CpemHsisi IUIOTHOCTH B cTonOe myru. YpasHenus K.K.XpeHoa mis
pacuera TeMIeparypbl Iyri.

IMpuanexTpoaHble 00JIACTH JIYroBOTO pa3psia. IMHCCHOHHBIE IIPO-
L[eCChl Ha TOBEPXHOCTHU TBEPJBIX TEIL.

MarauTorugpoJMHaMHiKa CBapO4YHON Oyrd. MarHuTHOe IoJie cCBapou-
HOTO KOHTypa. BHelrHee MarHuTHOE mose u xyra.

Tlepenoc meramna B cBapoYHBIX myrax. VIMITyJIbCHOE yrpaBieHHE ITe-
PEHOCOM MeTaJlIa B AyTe.

Pa3HOBHIHOCTH IYTOBBIX pa3psiioB, MPHMEHSEMBIX B CBAPOYHOH TeX-
Huke. OCOOCHHOCTH IYTH MEPEeMEHHOr0 TOKa. BeHTHIIbHBIN G dekT n
IIOCTOSTHHAS COCTaBJIsAIONIas ToKa. CBapka Ha IEPEMEHHOM TOKE.
CBapouHble AYTH C IUIABAIIAMCS 3JEKTPOIOM. Oco0eHHocTH Iyru B
3alllUTHBIX ra3ax U BaKyyMe.

CBapo4HBIC OyTH C HEIIABAIIUMCS 3JeKTpoxoM. [lma3meHHble cBa-
pouHsle ayru. Buasl 1 0co6eHHOCTH MIa3MEHHBIX IYT.
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Tepmuueckue
HeJyrOBbIe
HCTOYHHUKH
SHEpTuu

DJeKTPOHHO-Ty4eBble MCTOUYHHKN. OCHOBHBIE (H3HYECKHE XapakTe-
pucCTHKH. B3auMonencTBIE 3JIEKTPOHHOIO Jlyda ¢ BelecTBoM. [lpume-
HEHHE 3JIeKTPOHHO-ITyYEBBIX MPOIIECCOB.

®dotoHHO-yueBble HCTOUHHMKH. [lomuxpomarnueckuit cset. Kore-
PEHTHOE H3IIydeHHE JIa3epOB M €ro OCHOBHBIE CBOMCTBA. B3ammonei-
CTBHUS M3NTy4EHUs C BEIIECTBOM. IIpuMeHeHne (OTOHHO-ITYIEBBIX HC-
TOYHHKOB.

T"a3oriaMeHHbIC UCTOYHUKM PHEPrUM CBAPKU U PE3KU MeTalwioB. [a-
30BOC ILIAMs: IapaMeTpbl U cTpoeHHe. PU3MKO-XUMHYECKUE OCHOBBI
ra3olIaMeHHOM pe3Kku MeTauloB. TepMUUYECKHIl M TEPMOXUMHUYECKUN

26

26




BHIbI PE3KH.

Tepmonpecco- |TepmonpeccoBbie mnpouecchl. CmocoObl TEPMONPECCOBOH CBapKH.

Bele M Tpecco-|KonrtakrHas cBapka. Ky3Heunas cBapka.

MexaHndeckue |Kiaccmduxamms mpeccoMexaHHYeCKHMX HCTOYHHKOB. IIpeccoBomexa- 26 26

CBapOYHBIE HUYECKHH KOHTAKT M XOJIOAHAs cBapka. Tpymmiics KOHTAaKT M CBapKa

IIPOLECCHI TpeHHeM. Y TapHBIH KOHTAKT M CBapKa B3PBHIBOM.

OcHoBHBIe  10-|OCHOBHBIE MOHATHUS U onpenencHus. CxeMbl HarpeBaeMoro Tena. Tem-

HSTUSL U 3aKOHBI|T0(PU3NYECKNE BETUUHHBI U TIOHATHS.

B pacueTax Te-|3akoH TemnonpoBogHocTH Dyphe. IloBepXHOCTHas TemnooTaada M

IUIOBBIX  TIPO-|KpaeBble ycIoBHsA. KOHBEKTHUBHBIH TerrooOMeH. JIydncTeril Temnoob- 26 28

LIECCOB npu|MeH. Kpaessle ycioBus.

CBapKe Juddepennnanbable ypaBHEHNS TEIUIONPOBOAHOCTH.

Knaccnouxamuss HCTOYHHKOB TeIIOTHl. CXeMaTu3amust CBapOYHBIX
UCTOYHUKOB TETJIOTHI.

Tennosele npo-|PacnpeneneHue TEIIOTH OT HEMOABUKHBIX HCTOYHUKOB. MTHOBEHHBIH

LIECChl NPU Ha-|TOYEUHBIM MCTOYHMK. MTHOBEHHBIH JMHEHWHBIH HCTOYHUK. MTIHOBEH-

IpeBe TeJ WC-|HBIH IUIOCKHH HCTOYHHK. HempephIBHO NeHCTBYIOIINE HENOABIKHBIE

TOYHHKaMU HCTOYHUKH.

TEIIOTHI JIBmKymiyecss HCTOUYHHKU TEIUTOTHl. TOYEeYHBIH MCTOYHHK Ha MOBEPX-
HOCTH MOJyOECKOHEYHOro Tena. JINHeHHBII HCTOYHUK B OCCKOHEUHOM
mnactuHe. [lnockuii McTouyHMK B OecKOHEYHOM crepxkHe. llepmombl
TETJIOHACHIIICHUS U BEIPABHUBAHMUS TEMIIEPATyPEhIL. 26 30
BricTponBmkymuecs HCTOYHUKY TEIUIOTH. BimsHME orpaHmueHHOCTH
pa3MepoB Tena Ha MPOIECCH PACIPOCTPAaHEHHs TEIUIOTHL. BricTponasu-
JKYIMHCS] TOYSUHBII NICTOYHUK Ha TOBEPXHOCTH IUIACTHHBI.
Pacnpenenenue ucrouHuka TeruioTsl. MTHOBEHHBIH HOPMalbHO Kpy-
roBoi ucTouHMK. J[BHXKyIUiicSs HOpMaJIbHO KpyroBoi ucTouHuK. Pac-
4yeT TeMIlepaTyp IpU cBapKe pa3HOPOJHBIX MeTaioB. Vcrnosnb3oBaHue
OBM s pacyeToB mojiel Temrmeparyp. DKCIEepUMEHTAIBHOE OTpesie-
JICHHE TeMIIEpaTyphl IIPU CBapKe.

HarpeB u mnaB-|BimsHue pexxuma cBapkH U TEIIO(U3UYECKHX CBOHCTB METajula Ha

JICHHe MeTajula|mojie TemmepaTyp. Pasmep 30HBI HarpeBa. TepMHUYecKUH LMK NpH

IIpU CBapKe OJIHOIIPOXOJHOI cBapke; MakCHUMalIbHbIC TeMIIepaTypbl. MrHOBEeHHas
CKOpPOCTh OXJIAXKAEHHS MpH JaHHOW Temmeparype. JauTenbHOCTH
npeOBIBaHUS METaJUIa BBIIIE JAHHON TeMIIepaTyphl. 24 27
Harpes u nnaBneHue mpucagoqHOro Meramia. IlmaBnenue amexTpona.
IInaBnenue ocHoBHOro Meramia. POpMbl CBApOYHON BaHHBI MPH Pa3-
JHYHBIX crioco0ax cBapku. Temrmeparypa cBapodHOW BaHHEL TerioBas
3¢ (EKTHBHOCTH MpoIecca CBAPKH.

Tepmonedop- | TepmonedopmanroHHbIe mpoueccsl py CBapke. [IoHATHE 0 CBapOYHBIX

MalMOHHBIE nedopmanuax U HanpsDKeHUsX. BUbl CBapOYHBIX HANPSDKEHUH W Je-

MPOLIECCHI u|bopmarmii. CBoiicTBa METAIJIOB MPHU TEMIIEPATYpax CBAPOYHOTO Tep-

MIPeBpaNIeHNs B|MHYECKOTO IIUKIIA.

MeTaulax — NpH|TWNHYHBIE AMIATOMETPHIECKHE KPHBBIE METAIOB NpH cBapke. ITo-

CBapKe HTHE 0 TepMoAe()OPMAMOHHOM IIUKIIE IIPU CBapKe.

OO0pa3oBaHHe CBapHBIX COCTUHEHHUH M (OPMHUPOBaHWE NEPBHYHON
CTPYKTYpHl MeTail1a 1mBa. [lonarue o cBapuBaemoctu. Kpurepuu cpa-
puBaemocTH. OOIIMe TONOXKEHHs TeopuH KpucTawn3anuu. [Tonstue o 26 28
TEPMHUUYECKOM U KOHIIEHTPALIMOHHOM IE€PeoXJIaXJeHu. ' oMoreHHas u
reTeporeHHast KpHCTaJUIn3alys, CKOPOCTh KPUCTATH3aLUH.
OCo0EHHOCTH KPHCTAIM3AIMK YHCTBIX MeTawioB. Kpucrammmsarms
CIIaBoB. THITBI NMEPBHYHON CTPYKTYpHI IpH Kpuctammsanud. Oco-
OEHHOCTH KPUCTAJUTM3AaUH ¥ (OPMHUPOBAHUS MEPBHIHON CTPYKTYPHI
Mertayuta mBa. Cxema KpucTaium3anuy mBa. GakTopsl, BIHUAIONNE HA
MEePBUYHYIO CTPYKTYpy cBapHoro mBa. CrocoObl M3MEHEHHUs! CTPYyK-
TYpPBI 1IIBa IIPpU CBapKe.

XuMuyeckas XuMH4ecKas HEOJHOPOJHOCTb CBAPHOTO COEAMHEHUs. Buasl xuMunye-

HEOIHOPOI- CKOM HEOJHOPONHOCTH IIBa. BimsHME pexuMa CBapKH Ha CTEIEHb

HOCTB CBapHOTO|XMMHYECKOH HEOJMHOPOTHOCTH CBAPHOTO IIIBA.

COEIMHEHHSI. Jle(heKThI KPUCTAIIMIECKOH PEIIeTKH B MeTallax IpH cBapke. [lonsTne

lopsame  Tpe-|o nedexrax kpucraumdeckoi pemerkn. OCOOEHHOCTH pacHpe/eNeH s

IIMHBI ¥ IUIOTHOCTh HECOBEPUIEHCTB KPHCTAJUIMYECKOTO CTPOEHHS B MeTalie
CBapHOT'O COSAMHEHUS. 26 26

[Ipupona oGpa3oBaHuUs TOPSIYUX TPELIMH IPH CBapke. XapakTep H3Me-
HEHHs POYHOCTH M IUIACTUYHOCTH METAJUIOB U CIUIaBOB B 00JIACTH
BBICOKHX TeMIepaTyp. Buabl ropsaux TpemuH.

CrnocoOBI OIEHKH COIPOTHBISIEMOCTH CILIABOB 00PAa30BAHHIO TOPSIIHX
TpEUIMH IpU CBapKe. MeTOAbl MOBBIIIEHUS  COIPOTUBIAEMOCTU
CBApHBIX COCJIMHEHUIT 00pa30BaHUIO FOPSYNX TPEIIUH.




10 |dazoBble u|®da30Bble U CTPYKTypHBIE NpEBpAlICHHs B MeTaulaX B TBEPIOM CO-
CTPYKTYpHBIE  |CTOSIHUM IPH CBapKe. XapaKTepHBIE 30HBI CBAPHBIX COCAMHEHUH. Bump
MpeBpalieHus B|MpeBpalIeHU B METa/LIE CBAPHBIX COSTUHEHUI.

MeTaax. Ilpupona m MexaHH3M 00pa30BaHUs XOJIOJHBIX TPEIIUH B CBAapHBIX
XooHbIe COCIMHCHUAX. BUIBI XONOMHBIX TpPEHIMH. 3aMEJICHHBIN XapakTep
TPEIIHHBI paspymenuss Metamia. CrocoObl TOBBINICHHS COMPOTUBISEMOCTH| - 1 - 21 22

CBAapHBIX COCIIMHEHUIT XOJIOAHBIM TPEIIIHAM.

SIBneHne OXpyHYMBaHUA M XPYINKOE Pa3pyIICHHE MeTalla CBApPHBIX
coeIMHeHnH. MexaHu3M U Ipupoaa oOpa3oBaHus TPELIHH TOBTOPHOTO
HarpeBa. OLlEHKa CONPOTUBISIEMOCTH CTajeil TPEIIMHAM MOBTOPHOTO
HarpeBa. CriocoObl IPeAOTBPAILICHHS TPEIIUH.

Hroro| 6 6 6 |1261| 279

5.2 [lepeyeHb J1a60pPaTOPHBIX PadoT

1. MccnenoBanue 1yroBoro paspsia Mexay yroJbHbIMH 3JIEKTPOIAMU

2. HMccenenoBanuss MOHU3UPYIOLIETO ACUCTBUS KOMIIOHEHTOB 3JIEKTPOIHOIO
HOKPBITHS

3. NccnenoBanue BIMSIHUS OYEPTAHMS BAaHHBI HA TPACKTOPHIO POCTa KPH-
cTaJuloB B mBe. Pacuer ¢opMbl M30T€pMBbl Ha MOBEPXHOCTH Teja MPU CBapKe
MOIIHBIM OBICTPOJBHKYIIUMCS ICTOYHUKOM TEIIOTHI

4. MuKpoCTpyKTypa METajuIa IBa IPU CBAPKE MAJIOYIJIEPOAUCTOMN CTaIn

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

B cooTtBercTBUM ¢ y4eOHBIM IUIAHOM OCBOEHWE AUCIUIUIMHBI MPEIyCcMart-
pPHUBACT BBITIOJIHEHUE KypCOBOU pabOTHI B 6 cemecTpe aiist 0uHOM (HOpMBI 00yUeHUS,
B 5 cemecTpe /it 3204HON (hOpMBI 00YUESHUSI.

[IpumepHas TeMaTuka KypcoBoM paboThl: «Pacder TemmepaTypHOro MmoJjs
IIPU CBapKe»

3amaun, pemaeMble MPH BBIITOJHEHUU KypCOBOU pabOThI:

* pacyeT TEMIIEPATYPHOTO IOl B KOHCTPYKLNH Ha CTAIUHA yCTAHOBUBLIE-
rocs pexuma CBapKH;

* pacueT TeMIepaTyp KOHTPOJIbHBIX TOYEK Ha CTaJUU BBIPABHUBAHUS TEM-
1epartyp,

* pacyeT TeMNepaTypHOro MoJs A OBICTPOJIBHIKYIIETOCs UCTOYHUKA Tell-
JIOTHI TP CBapKe.

KypcoBas pabora BrimoyaT B ceOsi rpaduueckyrd YacTb M pacyer-
HO-TIOSICHUTEIbHYIO 3aMKCKY.

7. OHEHOYHBIE MATEPHUAJIBI IJIA ITPOBEJAEHUS ITIPOMEXY -
TOYHOM ATTECTAIIMA OBYYAIOIIUXCS IO JUCIUTIINHE
7.1. Onucanve nmokasarejiel U KpUTepHeB OLEHUBAHHMSI KOMIIETEHIIUM
HA Pa3JIMYHBIX 3TANAaX UX GOPMUPOBAHUSA, ONIUCAHUE KA OLEHUBAHUS
7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynprarel TEKyIIero KOHTPOJISI 3HAHUW M MEKCECCHOHHOM aTTECTalUU
OIICHUBAIOTCSA MO CIEAYIOLIECH CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH.




Komme- | PesyabtaThi obydenns, xapakTepusyomue Kputepuu ATTeCTOBAH He
TEHIUA ¢()OpMHPOBAHHOCTL KOMIETEHIHH OILICHUBAHUSA aTTEeCTOBAaH
IIK-5 3HATh METO/IbI TEOPETUYECKOTO U ITonnoTta, 006001IEH-|[3HaeT METOIBl TEOPETHU-|OTCYTCTBYIOT
SKCIIEpUMEHTAIBHOTO UCCIIENOBAHNS  |HOCTH U CHCTEM-[4ECKOTO U JKCIEPUMEH- 3HAHUS
CBapOYHBIX NPOLIECCOB HOCTb 3HaHMUH TaJbHOTO  MCCJEIOBAHUS
CBapOYHBIX IIPOLECCOB
YmMerb NpUMEHATh METObI MaTEMa- Crenenp camocTosi-| YMeeT NPUMEHSITh METOJIbI | OTCYTCTBYIOT
TUYECKOI'0 aHAJIN3a U MOJEIUPOBAHUS |TEIBHOCTH IPU TEO-|MAaTEMATHYECKOrO aHajau3a yMEHUs
IIpYA UCCIENOBAHUHU CBAPOYHBIX IIPO- PETHYECKOM U DJKC-(H  MOJEIHUPOBAaHHUS  IIPU
LIECCOB; MCIIONIF30BaTh 0a30BhIE METO- |IIEPHMEHTAIFHOM HCCIIENOBAHUM CBAPOYHBIX
IIBI FICCIIEIOBATENBCKOM paboThI HCCIIEAOBAHUM  CBa-|IPOLIECCOB; MCIOJIL30BATh
POYHBIX TIPOIIECCOB  (0a30BBIE METOABI HCCIe-
JIOBATEILCKOM pabOTHI
Baagers HaBbIKaMU 3KCIUTyaTalluu CaMoCTOATEIRHOS Brnageer HaBBIKAMHM 3KC-| OTCYTCTBYIOT
puOOPOB M 000PYIOBAHMUS, HCIIONB-  [IPAMEHEHWE 3HAHWH |TyaTanmmu mpHOOpOB U HaBBIKA
3YEMBIX IIPH UCCIICIOBAHNN CBAPOYHBIX [ YMEHHH, OCyIIecT-|(o0opymoBaHus, HCIIOJIb-
MIPOIICCCOB; HABBIKAMH O0PAa0OTKHU pe- |BJICHHE B PA3IUYHBIX [3yeMBIX TIPH HCCICIOBA-
3yJbTaTOB UCCIIEAOBaHUI CUTyallUsIX JesTellb-|HUM CBAapOYHBIX IIPOLEC-
HOCTH, OTHOCSIIEHCS [COB; HaBbIKaMu 00pabOTKU
K JJaHHOM KOMIIETEH-|pe3ylbTaTOB  HCCIIEI0Ba-
haNs 05 HUM
[1K-3 3narte Qusnyeckue ocHoBbl 0OpasoBamus|[lomHOTa, 0000IICH-[3HaeT (QU3MYECKUE OCHOBBI| OTCYTCTBYIOT
CBapHBIX, MASHBIX U KJIEEBBIX COSTUHEHUH; |HocTh U cucrem-|oOpa3oBaHUs CBapHBIX, MHas- 3HAHUS
XapaKTEPUCTHKA M BO3MOKHOCTH HCTOY-[proorp apra i HBIX U KJIEEBBIX COCIUHCHUIL;
HUKOB SHEPTHH, UCIIOJIb3YEMBIX IIPH CBAPKE, XapaKTePUCTHUKH W BO3MOXK-
MaiKe U TEPMUYCCKOU pe3Ke; HOCTH HCTOYHHKOB JHEPIHH,
OCHOBBI MPOIECCOB  TMEpepacpeieNICHUs HCTIONB3YEMbIX TIPH  CBapKe,
BBOJMMOM TIpU CBapke U TEPMHUYECKOH rnaike ¥ TePMHUYECKON pe3Ke;
pe3Ke TeIIOTHI; OCHOBHI IIPOIIECCOB Tepepac-
npupoAy u crieriuuky GazoBbIX U CTPYK- MpeJeNieHns] BBOAWMOU TIPH
TYpHBIX TIPEBpAIICHU B METaJIaX U TEP- CBapKe M TEPMHYECKOI pe3ke
MOJIe)OpPMAIIHOHHBIX MTPOIIECCOB. TEILIOTHI;
npupoxy u crienuduky da-
30BBIX U CTPYKTYPHBIX ITpe-
BpAIICHUI B METAJIaX U
TepMoIeOPMAITMOHHBIX
MIPOIIECCOB.
Ymers  KnaccuduumpoBath  cmocoObl|CTENeHh  CaMOCTOs-[YMeeT — Ki1accuMIMpOBaTh| OTCYTCTBYIOT
CBAPKH TI0 BHJAM HCTOYHWKA OHEPIHH,|TeLHOCTH HPU TEO- CMOCOOBI CBapKd 10 BHAAM YMEHHS

OMPENENATh JHEPreTHYECKUE XapaKTepH-
CTHKH UCTOYHUKOB DHEPTHH;
[PAaBUIBHO BBIOPATh JNEMEHTApHOE TElo,

SKBUBAJICHTHOE paccMaTpyUBaeMOMy Ha-
rpeBacéMOMY M3JIETIMIO; CXEMaTH3MPOBATh
HCTOYHHUKH  TEIUIOTH,  CHOPMYyIHPOBATH

rpaHWYHbBIE YCJIOBUS, PACCUUTATh TEMIIe-
parypHOe IoJjie; BBIYKCIUTh HEOOXOJUMBIE
napaMeTpbl TEPMUIECKOTO HKJIA;

omucaTh CYIIHOCTh M TpHpoay Gusu-
KO-XMMHUYECKHX TPOIECCOB, MPOTEKAOIIMX
IpH OMPEICICHHOM CIT0co0e CBapKH B Xa-
PaKTepPHBIX 30HAX COCTHHCHHS, W OPHEH-
THPOBOYHO IPOTHO3UPOBATH XUMHYIECKHIA
COCTaB MeTaJlla CBApHOTO IIIBa;

C HCIIOJIb30BAHHUEM CIIPABOYHBIX MaTepHa-
JIOB M Ha OCHOBE PACUETHBIX JAHHBIX 10
napaMeTpaM CBapOYHBIX TepMoaehopma-
[IHOHHBIX IUKJIOB MPOTHO3UPOBATh, a 3aTEM
9KCTIIEPUMEHTATBHO MOATBEPIUTH HATHYHE
XapaKTePHBIX YYaCTKOB CO CTPYKTYPaMH
OTIPEJICIICHHOTO THIIA B CBAPHBIX COCIHHE-
HUSIX B 3aBHCUMOCTH OT IIPHPOIBI CBAPHU-
BacMOT0 MaTepHaia U 0COOCHHOCTEH TeX-
HOJIOTHH CBapKH

PETUYECKOM MU OKC-
NEPUMCHTAIIbHOM
HUCCICA0BAHUHA CBa-
POYHBIX NPOLECCOB

MCTOYHUKA DHEPIUH, Ompere-
JISITh JHEPreTUUECKUe Xapak-
TEPUCTHKU HCTOYHUKOB
SHEPIHH;

NpaBWIFHO BBHIOPATh JIEMEH-
TapHOE TENO, 3KBHBAJICHTHOE
paccMaTprBaeMOMy  Harpe-
BacMOMY H3JCIHIO; CXeMa-
TH3UPOBaTh HCTOYHUKH Tell-
JOTHL; copMyIHPOBATH Ipa-
HHUYHBIC YCJIOBHS; PacCUUTATh
TeMIIepaTypHOe TOJIe;
YHUCIIUTh HEOOXOAMMBIC Ia-
paMeTpbl TEPMHYECKOTO IHK-
na;

OIHCATH CYIIHOCTD U IPHPOLY
(GU3MKO-XUMHUYECKHX  TIPO-
[IECCOB, MPOTEKAIOIUX IPH
OTIpeeNICHHOM crioco6e
CBAapKH B XapaKTEPHBIX 30HAX
COCIIMHEHUS, W OPUEHTHPO-
BOYHO MPOTHO3HPOBATH XU-
MHYECKHH COCTaB MeTaia
CBapHOTO IIIBa;

C UCTIOJIb30BAHHEM CIIPaBOY-

BbI-




HBIX MaTEPHAJIOB M HA OCHOBE
pAaCUYETHBIX JAHHBIX T10 Mapa-
METpaM CBapOYHBIX TEPMO-
ne(hOpMAIIMOHHBIX [[UKIIOB
MIPOTHO3UPOBATh, & 3aTEM
IKCIIEPUMEHTAIIBHO MO/~
TBEPUTH HAINYHE XapaK-
TEPHBIX YYaCTKOB CO CTPYK-
TypaMu ONPE/IETCHHOrO THIa
B CBapHBIX COCUHCHUSX B
3aBHCHMOCTH OT TIPHPOIBI
CBapUBaEeMOro Marepuasa u
0COOEHHOCTEN TEXHOIOTHH
CBapKH

Baagers ocHOBaMu

pEIeNneHHOro
puana;

CBapke

BBIOOpa
CBAapKH M CBAPOYHBIX MATEPUAIOB UL OII-
KOHCTPYKIIMOHHOTO

OCHOBaMHM pacyd€TOB CBapuMBA€MOCTU ME-
TaJUIOB M CIJIaBOB, PAaCIIpCACICHU TEILIO-
BOTI'O ITOJIA B METAJLJIE ITPU CBApPKeE,

OCHOBaMH PacueTOB BO3MO)KHOCTH (ha30BBIX
U CTPYKTYPHBIX HPEBPAIICHUN MpPU TEILIO-
BOM BO3/I€H{CTBHH NCTOYHUKOB SHEPTHHU IIPH

crocoba

mare-

CamocrosTenbHoe
NIPUMEHEHUE 3HAHUHU
U YMEHHH, OCYILECT-
BJICHHE B Pa3IMYHBIX
CUTYyaIlNAX JEATEIb-
HOCTH, OTHOCSIICHCS
K JJaHHOW KOMIIETEH-
MU

Baapeer ocHoBamM BBIGOpa
croco0a CBapKU U CBapOYHBIX
MaTepuaioB AJIsi OIpeeNeH-

HOTO
MaTepHaa;

KOHCTPYKIIMOHHOTO

OCHOBaMHM pacy€ToOB CBapu-
BAacMOCTU MCETAJUIOB U CILIa-

BOB, pacnpeicicHus TEIJo-
BOro 1mojsi B METaLIC IIpU

CcBapKe,
OCHOBAMH  PacyeToB  BO3-
MOKHOCTH (hazoBbBIX u

CTPYKTYPHBIX IpeBpaIIeHuH
IIpU TEIUIOBOM BO3JeHCTBUU
HUCTOYHUKOB 3HEPrHMH IpH

CBapKe

OTCYTCTBYIOT
HaBBIKH

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI
Pe3ynbraThl mpomMeKyTOYHOTO KOHTPOJIS 3HAHWM OLIEHHUBAIOTCS B 5, 6 ce-
MecTpe Il 04HOM (popMbI 00yUeHUsI, 5 cemecTpe sl 3a04HON (OPMBI O0yUCHHUS
M0 YEThIPEXOAITLHOM CHCTEME:

«OTIIUYHO»,
«XOpPOoUIO»;

«YAOBJICTBOPUTCIIBHO»
CHCYHOBJICTBOPHUTCIILHO)).

K PeSyJ’IbTaTbl Oﬁy'—leﬂl/lﬂ, Xapak- K H
oMIIe- Tepu3yloiue HUTECPUH €YyaA0BJI
TeHLHNA cq)opmnposgnﬂ)(l)cll‘lll, KOMIIETeH- OHBHHBEII)HI/IH Oramuno Xopouo Ynosir. v
U
IIK-5 [3naTh Metons! Teoperuue-|[lomHoTa, ITonHeIlit Henonneni  or-|Yactuunsiit |OTCyT-
CKOTO H JKCHEPUMEHTaNb-|0000IEHHOCTh |OTBET Ha|BeT Ha Teope-|oTBer Ha|cTBUE
HOTO HCCJEIOBaHUSl CBa-|W CUCTEMHOCTh |TeopeTHue- |THUecKue  BO-[Teoperuye- [oTBera Ha
POYHBIX TIPOIECCOB 3HAHHH CKHe BO- [mpochl CKue BO-|Teope-
TIPOCHI TIPOCHI THYECKHE
BOIPOCHI
YMmerb mpumeHaTs Metonsl|Crenens camo- |[3amaum  pe-|[Ipomemonctp |IIpoxme- 3amaun
MaTeMaTHUYeCKOIr0 aHajau3a U|CTOSITEIbHOCTU |IIEHbI B|UpOBaH BepHBIN |MOHCTP HE
MOJEIUPOBAaHUSL TIPU  HC-|[IPU TEOPETU-  |TOJHOM XOJl  pelleHus |upoBaH pelieHbl
cJeI0BaHUU CBapOYHBIX [9ECKOM U 3KC-  [00BEeMe M|3amady, HO He|[BEpHBIM Xox
MPOLIECCOB;  HCIOJIb30BATh [IEPUMEHTaIb- |MOJyYeHbl |MOJy4YyeH  Bep-|pemeHus B
0a30BbIC METOJBI HCCIEIO-|HOM UCCIEIO- |BEpPHBIC OT-|HBII OTBET BO|OOJBIIHH-
BaTEILCKOW PabOTHI BAaHMHU CBApOY- |BETHI BCEX 3a/1ayax CTBE 3aJ1a4
HBIX TIPOIECCOB
Baagers HaBbikamu 3kc-|Pemenue nmpu- |3amaun  pe-|[Ipogemonctp (IIpoxe- 3anaun
IJIyaTalid  MpUOOPOB U |KIQJHBIX 3a/1a4  |IISHBI B|upoBaH BepHBIN |MOHCTP HE
000pyIOBaHuUs, WCIIOJIb- |B KOHKPETHON  [MOJTHOM XOJ  peIleHus |upoBaH penieHbl
3yEeMbIX IPH HMCCIEAOBAHUH |[IPEIMETHOM obBeme H|3amady, HO HE[BEpHBIM XOx
CBapOYHBIX MPOIECCOB; Ha-|00IacTH [IOJIyYEHBbl  |NIOJyd4eH  Bep-|pewieHus B
BBIKAMH O0OpabOTKH pe3yIib- BEpHBIC OT-|HBII OTBET BO|OOJIBIINH-
TaTOB HCCIEAOBaHUN BETHI BCEX 3a/1a4ax CTBE 3aJ1a4




[K-3

3HaTh (U3MYECKHE OCHOBBI
00pa3oBaHus CBAPHbIX, MasHBIX
M KJICEBBIX COCTUHEHHUH;
XapaKTepUCTHKA M BO3MOXHO-
CTH HWCTOYHUKOB JHEPTUH, HC-
OJIL3YEMBIX IPH CBAapKe, Maiike
U TEPMUYECKOH pe3Ke;

OCHOBBI TIPOLIECCOB  TIepepac-
IpeIeneHds BBOJAUMOW  IIpH
CBapKe U TEPMHUYECKOH pe3Ke
TETLIOTHI;

pupoy U cnenuduky GazoBeIx
U CTPYKTYPHBIX PEBpAICHH B
MeTaiax u Tepmoaehopmariy-
OHHBIX ITPOIIECCOB.

TTonnora,
0000IIEHHOCTh
M CUCTEMHOCTH
3HAHUHA

ITonubIi
OTBET Ha
TeopeTHie-
CKHE BO-
TIPOCHI

HemnomnHerii ot-
BET Ha Teope-
THYECKHE BO-
TIPOCHI

YacTUUHBIN
OTBET HA
TeopeTnie-
CKHE BO-
TIPOCHI

OtcyT-
CTBHE
OTBeTa Ha
Teope-
THYECKHUE
BOIIPOCHI

Ymeth KJIaccupUIUpOBaTH
CcrocoObl  CBapKd IO BHIAM
UCTOYHMKA OBHEPrHHu, Ompene-
JSITH DHEPTeTHYECKHe XapakTe-
PHUCTHKU HCTOYHHUKOB SHEPTHUH;
MIPAaBWJIBHO BBIOpAaTh 3JEMEH-
TapHOE TENO, 3KBHBAJICHTHOE
paccMaTpuBacMOMy HarpeBae-
MOMY H3JIEIUI0; CXEMaTH3HPO-
BaTh ~ WMCTOYHHKH  TEIUIOTHI;
chopMynupoBaTh  IpaHUYHbBIC
YCIIOBHSL; PacCYMTaTh TEMIIEpa-
TypHOE TIOJIe; BBIYHCIUTH He-
00XOqUMBIE IapaMeTpsl Tep-
MHYECKOT0 IINKJIa;

ONuCcaTh CYIIHOCTE U IPHPOIY
(GU3NKO-XUMUYECKHX  IPOIIEC-
COB, MPOTEKAIOLUIUX HPH OIpe-
JEJICHHOM Croco0e CBapKd B
XapaKTepHBIX 30HAaX COEAMHE-
HUs, U OpPHEHTUPOBOYHO MPO-
THO3MPOBAaTh XUMHYECKHH CO-
CTaB METaJlla CBAPHOTO 11IBA;

C HCIIOJIb30BAaHUEM CIPABOYHBIX
MaTepuajoB U Ha OCHOBE pac-
YETHBIX JAaHHBIX I10 MTapamMeTpam
CBapOYHBIX TepMOae(hOopMaIu-
OHHBIX [IMKJIOB IPOTHO3HPO-
BaTb, a 3aTeM 3KCIEPHMEH-
TAJILHO MOATBEPIUTH HATMYHE
XapaKTEePHBIX yYaCTKOB CO
CTPYKTYpaMH OHPEEIEeHHOTO
THIA B CBAPHBIX COCTMHEHHAX B
3aBHCHMOCTH OT IIPHPOJIbI CBa-
pHBaEeMOro MatepHaia 1 0co-
GEHHOCTEH TEXHOJOTHHU CBAPKU

CreneHp camMo-
CTOATENILHOCTU
[IPU TEOPETH-
YECKOM H DKC-
MePUMEHTATb-
HOM HCCIENO0-
BaHHU CBApOU-
HBIX MPOLIECCOB

3amauu pe-
LIEHEI B
[IOJIHOM
o0beMe U
MOJTY4YeHBI
BEpPHBIE OT-
BETHI

[Ipogemonctp
HIPOBAH BEPHBIN
XOJl pEeLIEHUS
3az1a4, HO HE
MOJIyYEH Bep-
HBI OTBET BO
BCEX 3a/ayax

IIpone-
MOHCTp
HpOBaH
BEPHBINA X011
peuieHus B
OOJIBIIINH-
CTBE 3a/1a4

3amaun
HE
PpeLICHBI

Baaners ocCHOBaMH  BbIOOpa
criocoba CBapKH W CBapOYHBIX
MaTepUaloB Ul  OINpe/elIeH-
HOTO KOHCTPYKLIHOHHOTO Ma-
TepHana;

OCHOBaMH pPacyeTOB CBapHBac-
MOCTH METaUIOB M CILJIABOB,
pacrnpezieneHus TEMI0OBOro Mo
B MeTaJlJIe NP CBapKe,
OCHOBaMH DPacyeTOB BO3MOX-
HOCTH (ha30BBIX U CTPYKTYPHBIX
NPEBpalCHUH [PH  TEIIOBOM
BO3/eiicTBUH HCTOYHHKOB
SHEPTHH NP CBapKe

Pemenue npu-
KJIaHBIX 3a/1a4
B KOHKPETHOHI
NIPEAMETHOMI
obnactu

3anauu pe-
LIEHBI B
MOJTHOM
o0beme u
TIOJTyIEHBI
BEpHBIE OT-
BETHI

IIponemoncTp
UPOBaH BEPHBIIl
XOJ peleHHs
3ajad, HO He
MIOJIy9IEH Bep-
HBI OTBET BO
BCeX 3a7ayax

IIpone-
MOHCTP
HUpOBaH
BEPHBIN X0/
pelieHus B
OOJIBIINH-
CTBE 3aJ1a4

3anaun
HE
peIIeHBI

7.2 TlpuMepHBIi MepevYeHb OLEHOYHBIX CPeACTB (THIOBbIE KOHTPOJIb-
Hble 3a/laHUsl WJIH HHble MATepPUAJIbl, HEOOX0AMMbIE Jisi OLEHKH 3HAHMM,
YMEeHUi, HABBIKOB U (MJIN) ONBITA AeATEJTLHOCTH)



7.2.1 TlpumepHbIii NepevyeHb 3aJaHMI1 /151 IOATOTOBKH K TeCTUPOBAHUIO

Bomnpoc 1. Criibl MEXaTOMHBIX CBSA3EH JEHCTBYIOT HA PACCTOSTHUU:

1. HeckonpKO MUKPOH.

2. HecKOJIbKO aHTCTpPEM.

3. HeckoapkO MHJITTUMETPOB.

Bomnpoc 2. OcHOBHOM 0COOEHHOCTBIO METAIITUYECKOM CBS3H SIBIISIETCS:

1. O6o0111eHrE BCEX DIIEKTPOHHBIX OPOUT.

2. Bricokas ynenpHas SQHEprus CBS3H.

3. HachlmaeMoCTh XUMHUYECKUX CUJI CPOJICTBA.

Bomnpoc 3. Kakoll TEXHOJOrMYECKUN MPOLECC MO3BOJISIET MOIYyYaTh MOHO-
JUTHOE (CIUIOIIHOE) COCIMHEHUE.

1. Cpapka.

2. Knenka.

3. IMaiika.

4. Capka u naika.

Bonpoc 4. DnemMeHTapHbIE CBA3H B TBEPABIX TeJaX 00YCIOBJICHbI:

1. I'paBUTALIMOHHBIM B3aHMOJICVICTBUEM.

2. DJNEKTPOMAarHUTHBIM B3aUMOJICCTBUEM.

3. SInepHbIM B3aUMOJICHCTBHUEM.

Bomnpoc 5. CBapKy MOKHO OTHECTH K KJIACCY TOIIOXMMHUYECKUX PEAKLUN C
YUCIIOM CTaJuM:

1. Onna.

2. [IBe.

3. Tpm.

Bomnpoc 6. Kakue cragun o0pa3oBaHusl COEAMHEHUS Pa3IUYalOT B MPOLECCE
CBapKHU.

1. 3auncTka, IaBJIeHUE MeTajlaa, OTOMBKA IIJIaKa.

2. Harpes, miiaBieHue, OCThIBaHUE.

3. O6pa3oBanue PU3NMIECKOTO KOHTAKTA, AaKTUBAIIHS.

Bonpoc 7. Kakoil W3 HCTOYHHKOB TEIUIOTHI 00ECIIEUMBAECT HAWMEHBIIYIO
IJIOIIA/Ib MSITHA HArpeBa MpHu CBapKe.

1. Dnexrpuueckas Ayra B razax.

2. DIEKTPOHHBIN JIyY.

3. Mukporma3MeHHas ayra.

Bomnpoc 8. Kakoii U3 MCTOYHHUKOB TEIJIOTHI OOECTeUrMBaeT HaUOOJIBIIYIO
MJIOTHOCTH MOIIIHOCTH B ISITHE HarpeBa.

1. Mukporuia3MeHHast 1yra.

2. DnexTpruyeckas ayra B mapax MEeTaJUIOB.

3. JlazepHbli JTyy.

Bonpoc 9. HaumeHnbIyto 23HEproeMKOCTh IPU CBapKe 00eCIIeYnBAaloT.

1. TepMuueckre NpoUECCHI.

2. MexaHM4eCcKHe TPOIECChl.

3. TepMOMEXaHUYECKHE MPOLIECCHI.

Bomnpoc 10. OTHOIIEHNE KOIMYECTBA TEILUIOThI, aKKYMYJIMPOBAaHHON B 30HE
CTBIKA, K KOJIMYECTBY TEIUIOTHI, BBEJJEHHOMY B H3/I€JIN€, HA3bIBACTCA:



1. Tepmogunammueckum KIIJI.

2. Db dextuBubim KI1/I.

3. Tepmuueckum KIT/I.

7.2.2 TlpumepHbIi NepedeHb 3aJaHUM /151 pelieHus] NPUKJIATHBIX 3324

1. Jlna 3aaHHOM KOHCTPYKIIMM BHIOPATh CXEMBbI T€JIa U UCTOYHHMKA TETUIOTHI
Y pacCcuMTaTh TEMIIEPATYPHOE TMOJIE MPEACIBHOTO cocTosiHU. [lapaMeTprl pexuma
CBapKH U Teriou3nyeckre CBOMCTBA MaTepuaa 3aatoTcs MPEno1aBaTeieM.

2. Paccuntath TeMriepaTypHOE MOJI€ MPEACTbHOTO COCTOSHUS B TUTACTHHE.
[TapameTpsl pexxuMa CBapKH M TEIUIO(DHU3NIECKHE CBOWCTBA MaTepHalia 3aJar0TCs
MPEIOIaBATEIIEM.

3. Paccumrarh TemmeparypHOE IMOJie MPEASIHbHOTO COCTOSHUS B TUIACTHHE
JUISl CXeMBbI OBICTPOJIBHIKYILIETOCS UCTOYHUKA. [TapamMeTphl pexkrma CBapKu U TeT-
no¢pu3UYECKHE CBOMCTBA MaTepuaia 3aJat0Tcs IPErnoaaBaTeieM.

4. Paccuurtarh mapamMeTpbl TEPMHUYECKOTO IUKIA TPH OJHOMPOXOTHOM
cBapke. [lapamerpsl pexknma cBapku U TeIuioQHU3MYECKHE CBOMCTBAa MaTepuaia
3a/1aI0TCS MPENO/IaBaTeNEM

5. Paccunrtarh mokazaTeiau CKJIOHHOCTU 33JaHHOTO CIUIaBa K 0Opa3oBaHUIO
ropsiuYuX TPEIIHH.

6. Paccunrtarh mokazaTenu CKJIOHHOCTH 33JaHHOTO CIUIaBa K 0Opa3oBaHUIO
XOJIOAHBIX TPEUIUH.

7. OnpenenuTh BEIMUYUHY SKBUBAJICHTA YTepoia JJIsl 3aIaHHON CTaJIH.

8. Paccumrarh Temmeparypy mpeaBapUTEIHHOTO IOJOTPEeBa CBAPHOTO CO-
eauHeHus. Mapka cTaau U TOJIIIKMHA JIMCTOB 3aJa€TCS MPETo/IaBaTesIeM.

9. OmpenenuTh CTPYKTYPHBIH COCTaB MeTallla IIIBa MPHU PYYHOH JYroBOU
cBapke CThIKOBOro coeauHenuss C17. Mapka ctanu U IpUCATOYHOW MPOBOJIOKU
3a1a€TCS MPENOAABATEIIEM.

10. OmpenenuTh CTPYKTYPHBIA COCTaB MeTalljla IIBa MPU aBTOMATHUYECKOU
CBapKe CTBIKOBOTO COEAMHEHUs 0€3 pas/eiku KpoMoK. Mapka cTaiu u mpucaaoy-
HOM ITPOBOJIOKH 33J1a€TCSl MPETO1aBaTEIEM.

7.2.3 IlpumepHbIii NepevyeHb BOMPOCOB K IK3aMeHY

1. Bunpl cBsizeli B TBEPIbIX Telax.

2. OUBUKO-XMHYECKHE OCOOCHHOCTH TMOTYYEHUSI CBAPHBIX, MASHBIX U KIIEe-
HBIX COCIUHCHUU

3. Knaccuduxkaius mpoiieccoB CBapKH.

4. bananc sueprun cBapku. JdPextuBHbli U Tepmuueckuii K111,

5. Otienka sHepreTuyeckoit 3pHEKTUBHOCTH MPOLIECCOB CBAPKH.

6. TpeOboBaHUs K UCTOYHUKAM dHEpruu. [IpoBOAMMOCTE TBEPABIX TEIN, KU I-
KOCTEH M Ta30B. JHEpreTuyeckas Temreparypa.

7. Knaccudukaiys cBapoOYHBIX HICTOYHUKOB TETIJIOTHI.

8. DIIEeKTpUYECKUI pa3psij B razax.

9. IIpunnekTpogHbIe 00J1aCTU CBAPOYHOMN JTYTH.

10. CniocoOs1 BO30yXkA€HUS AyTH. 30HBI Iyru. BoiabpT-ammnepHas xapakTepu-
CTHKA JyTH.

11. DnemeHTapHbie mOpolecchl B miazMe ayru. [loTeHuan MOHU3aIUU.



B03MOKHOCTH TEpMHUUECKON MOHU3AINH, MOHU3AINH COYyTapEHUEM, O0TyUECHUEM.

12. Db dexTUBHBIN MOTCHIIMAT HOHU3AIIUH.

13. YpaBuenue Caxa.

14. DMuccuoHHBIE MPOIECCH B MPUAIEKTPOIHBIX 001aCTIX IyTH. Y paBHEHUE
Puuapnacona-Jpmmena. D¢ dekrt [lorTku.

15. 3ny4yenue mia3mbl. DIEKTPOHHAS U MOHHAS TEMIIEpaTypa B CTOJI0€ AyTu
IIPU Pa3JINYHBIX JIaBICHUSX.

16. CamoperynupoBanue crosnba ayru. bamaHc sHEpruv u Temneparypsl B
cronoe nyru npu PJIC, 1P u ra3031eKTpUUECKOil CBapKe.

17. Ilepenoc Merasma B xyre. Cuiibl, I€ACTBYIOIINE HA PACIUIaB B AyTe.

18. ImmysibcHOE ynpaBlIeHHE TEPEHOCOM METaJlIa B JIyTE.

19. lyra nepemeHHOro Toka. BeHTHIIbHBIN 3P (DEKT.

20. BHemHee MarHuTHOE TOJIE U JIyTa.

21. TemioBble mporecchl Ipu cBapke. CXeMbl TEIL.

22. YrpouieHus B pacueTax TEIIOBBIX MPOLIECCOB.

23. TemnepaTypHO€ MOJ€, U30TEPMUYECKHE MOBEPXHOCTH, T'PATUCHT TEM-
neparyp.

24. 3aK0H TEIUIONPOBOHOCTH Dyphe.

25. IloBepxHOCTHas TEMIOOTAAYA.

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

27. IudpdepeHuuanbHOE ypaBHEHUE TEIIOMPOBOHOCTH.

28. Tunbl ICTOYHHUKOB TETIA

29. MrHOBeHHBI TOYEYHBIM MCTOYHUK TeIjla B OECKOHEYHOM M TOJIyOec-
KOHEUHOM TeJIe.

30. MrHOBEHHBIN JIMHEWHBIN UCTOYHUK TETLIOTHI.

31. MrHOBEHHBIN MJIOCKUI UCTOYHUK TETUIOTHI.

32. CBapouHbIE€ UCTOYHUKH TEIUIOTHI. DIEKTPUUECKAS 1yTra U ra30BOE ILIaMsl.
KoaddummeHT cocpe1oToueHHOCTH UCTOUHMKA. HanbompInii TErIOBOM IMOTOK.

33. Cxemaruzanusi UCTOYHHKOB TeEIJIa SJEKTPOLIIAKOBOW CBApKH, 3JICK-
TPOHHO-JIYYEBOTO U JIA3EPHOTO MPOLIECCOB.

34. PacrtipenienieHue SHEPryuy B NPOCTEUIINX clTydasix. MTHOBEHHBIN TOUEHBIH
MCTOYHUK Ha TTOBEPXHOCTH MOJTYyOECKOHEUHOTO Tea.

35. Pacrnipenenenue TemioThl MJi Clay4dass MTHOBEHHOTO JIMHEWHOTO HUCTOY-
HUKA B IUIACTUHE U TIJIOCKOTO UCTOYHUKA B CTEPXKHE C YUETOM TEIUIOOTAauH C T0-
BEPXHOCTH.

36. HenpepbIBHOACUCTBYIOMIWM HEMOABWKHBIA UCTOYHHUK (TOYCUYHBIM, JH-
HEWHBIN, TIIOCKUI).

37. IlonBMXHBIN TOYEUHBIM MCTOYHUK TEIJIOTHI HA MMOBEPXHOCTU TBEPAOTO
Tena.

38. IloaBWXHBIN THHEHHBIN UCTOYHHUK TEIUIOTHI B OECKOHEUYHOH TUTACTHHE.

39. Ilepuoa TeNMIOHACHIINICHUSI MIPU HAarpeBe TeNl ABMKYUIMMHUCS UCTOYHU-
KaMU TEIJIOTHI.

40. Mominbie OBICTPOABUKYIIIUECS HCTOUYHHKU TEIUIOTHI (TOYEUHBIN, JH-
HEWHBIN).

41. BiiusiHME OrpaHUYEHHOCTH Pa3MEPOB TeJa Ha MPOLECC PACIIPOCTPAHECHHUS



Ter1oThl. Harpes npu ABMKEHUM UCTOYHUKA BOJIU3H Kpasl.

42. HarpeB IByX Y3KHUX IUIaCTHH.

43. HarpeB mjiocKoro cios.

44. Kpucraimmsanus 4UCThIX MeTauioB. Kpucrammmsanusa criaBoB. KoH-
LEHTPALHOHHOE MEPEOXJIAK]ICHHE.

45. OcobeHHOCTH 3aTBEpACBaHUS METalJIa CBAPHOTO IIBA.

46. OcoOEHHOCTH KPUCTAILTU3AIMH U (POPMUPOBAHUS IEPBUUHON CTPYKTYPbI
MeTasula IBa.

47. Cxema kpuctaumm3auuu. Ocb KpUCTAINATA.

48. PacnpeneneHue rpaaueHTa TEMIIEPATypbl, CKOPOCTH KPHUCTAIUIM3ALINH,
KpUTEpUs KOHIEHTPAIMOHHOTO NEPEOXIIaXKIEHUS BOIb MEK(Pa3HON IPaHUIIBL.

49. CnoucToCTh CBapHBIX MIBOB. BTOpUYHAA KpUCTAIIIM3ALM.

50. XrMmuueckass HEOJHOPOJHOCTh CBAapHOTO IIBA. BHYTPUKpHUCTAIIIMTHAS,
MEKKPUCTAJUINTHAS, 30HAIIbHASI, CIIOUCTAs! JINKBALINH.

51. MeToapl yMEHBIIEHUSI XUMHUECKON HEOAHOPOIHOCTH.

52. PacTBOpUMOCTH Ta30B B METALIE.

53. ®usnyeckas HEOAHOPOJHOCTh MeTala IIBa. MeTOoAbl yMEHBIICHUS
IUIOTHOCTH JUCIIOKAWK U NOJABIICHHUS ITPOLIECCOB IMOJIUTOHU3ALNH.

54. TexHOJIOTHYECKAsI U SKCIUIyaTallMOHHAS ITPOYHOCTh CBAPHBIX COEIUHE-
HUM.

55. CapuBaeMocTh MeTauiOB. PU3UUECKas] U TEXHOJIOTUYECKasl CBapUBae-
MocTb. Ee kputepun.

56. ['opsAune TpenmHbI IPU CBapKe.

57. JlebopmarimonHas CrioCOOHOCTh METajlsla IIBAa MPH IMOBBIIICHHBIX TEM-
neparypax. TeMneparypHbIi HHTEPBAJI XPYIIKOCTH.

58. Bnugnue temna aepopManud, MUHUMAQJIbHON MJIACTUYHOCTH, TEMIIEpa-
TYpHOTO MHTEpBaJIa XpPyIKOCTH Ha MPOIlecC 00pa30BaHus TOPSIUMUX TPEIIUH.

59. ®akTopHl, BAUSAIOIINE HA TEXHOJIOTHYECKYIO IPOYHOCTh METajlIa 1IBa U
METO/IbI €€ TIOBBIILIECHUS.

60. BausiHue XMMHUYECKOTO COCTaBa METaJlla I11Ba Ha CTOMKOCThH MPOTUB 00-
pa30BaHUs rOPSAYUX TPELIUH.

61. O6pazoBaHue TOPSIYUX TPEIIHH B CIJIABAX ATFOMUHUS, METU, HUKEJIS.

62. X0J0/1HbIE€ TPEUIUHBI IIPU CBAPKE.

63. CriocoObl MOBBIIMICHHS] COMPOTUBISIEMOCTH CIUIABOB OOpPa30BaHUIO XO-
JIOJTHBIX TPEIIHH.

64. BrnusiHue coliepaHusl BOJIOPOJia W IKBUBAJICGHTA yTiiepoaa Ha o0pa3o-
BaHHE XOJIOJHBIX TPEUIUH.

65. IlpenBapuTenbHbIi NOAOTPEB, cXema pacuera. Pacder Temmeparypsl
nogorpesa no popmyne Cedepuana.

66. X010JHbIE TPEIIMHBI B BBICOKOIIPOYHBIX CTAJIAX, YyT'yHaX, TATAHOBBIX U
AJTIOMUHUEBBIX CIUIaBaXx.

7.2.6. MeToauka BbICTABJICHUSI OLEHKH IPH TNPOBEACHUHM TPOMEKY-
TOYHOH aTTecTAllMH

[IpomexxyTouHast aTTecTalysi TPOBOJUTCS HA OCHOBE aTTECTALMOHHOIO 3a-
JAHUs 10 BOMPOCAM 3K3aMEHA C YYETOM OLIEHKH TEKYIIEro KOHTPOJIS 3a TECTOBBIE



3aJlaHus, TPAKTUYECKUE U TAOOPATOPHBIC 3aHSATHA.

OrneHka 3a BOMPOC BBICTABISETCS IO COOTBETCTBUIO OTBETa KPUTEPHUSIM
OIICHUBAHMS M3JIOKEHHBIM B paszjeine 7.1.2. UtoroBeiit 6amn (cpeauuii 6ami) yuu-
ThIBaeT Oajul BBIOJIHEHUSI aTTECTAIIMOHHOTO 3aJaHus M 0ajul KOHTPOJIA 3a TMpaK-
TUYECKHUE U JaOOpaTOPHBIC 3aHATHS.

OneHka «HEYJIOBIIETBOPUTEIHHO» BBICTABISIETCS B ClIydae OTCYTCTBUS
TBEP/AbIX 3HAHUMN, WJIN HE COOTBETCTBHSI KPUTEPHSIM OIICHKH «YAOBIECTBOPUTEIIHHOY
IpU OTBETE Ha BOIPOC 3a4eTa

7.2.7 I1acnopT OlleHOYHBIX MAaTEPHUAJIOB

KonTponupyemsble pa3zaeinsl (TEMBbI) Kon . |HanMeHoBaHMe OLIECHOUHOTO
Ne n/mt KOHTPOJINPYEMOU
JUCUHUTIIIUHBI cpelcTBa
KOMIIETEHIIMH
1 ®du3nyeckue OCHOBBI U KJIacCU(U- IK-3, T1K-5 Tecrt, oTyeT no npaxkTu4e-
Kalisi IpoLecCOB CBAPKU CKHMM 3aHATHSIM, K3aMEH
2 PU3HKO-XMMHUYECKUE IIPOLIECCHl B [1K-3, TIK-5 Tecr, oTyeT no npaxkTuye-
JyTOBOM pa3psizie CKHUM U JTa0OpaTOPHBIM 3a-
HSATUSM, 9K3aMEH
3 Tepmuueckne HEOYTOBBIE I1K-3, TIK-5 Tect, sK3aMeH
VCTOYHUKHU SHEPIHU
4 TepmonpeccoBble U IpeccoMexa- IK-3, TIK-5 Tecrt, oTyeT N0 pakTUUE-
HHUYECKHE CBAPOYHBIE ITPOLECCHI CKUM U J1a0OpaTOpPHBIM 3a-
HATUSIM, 9K3aMEH
5 OcHOBHBIC TIOHATHUS W 3aKOHBI B I1K-3, TIK-5 Tect, oT4eT 1O NMpakTUye-
pacdyerax TEIUIOBBIX IPOLECCOB CKMM 3aHATHSM, KypCOBas
IIPU CBApKeE paboTa, 3K3aMeH
6 TernmoBble MPOLIECCHI NMPU HATrPEBE ITK-3, TIK-5 Tect, oTyeT MO MpakTHye-
T€J UCTOYHUKAMH TEIIOTHI CKHM 3aHATHAM, KypcoBas
pabota, FK3aMeH
7 Harpes u muiaBieHue Meraiia npu IK-3, T1K-5 OT4er o MpaKTUYECKUM
CBapKe 3aHATHUSM, KypcoBasi padoTa,
JK3aMEH
8 Tepmoaedopmanmonssle mpouec- IK-3, T1K-5 Tect, oTuer no
ChI ¥ IIPEBpALICHUS B METAJUIAX IIPH 71a00paTOPHBIM 3aHATHUSM,
CBapkKe JK3aMEH
9 XuMudeckas HEOJTHOPOIHOCTh I1K-3, IIK-5 Tect, 3x3ameH
CBApHOI0 COECIMHEHMA. l'opsune
TPEIIUHbI
10 @da30BblE U CTPYKTYpPHBIE IIPEBpa- IK-3, T1IK-5 Tecr, oTyer no npakruye-
HIeHUsT B MeTauiax. XOJOJHbIE CKHUM U J1a0OpaTOPHBIM 3a-
TPELMHBI HSTUSIM, 9K3aMEH

7.3. MeToauyeckne MaTepHaJibl, ONpeesoNiue MPoueaypbl OlleHH-
BaHMS 3HAHWH, YMEHUI, HABBIKOB U (UJIH) ONbITA AeATeJIbHOCTH

TecTupoBanue OCymIECTBISIETCS, JIMOO TPU TMOMOIIM KOMIBIOTEPHOMN CHC-
TEMbl TECTUPOBaHMS, JHOO C HMCIOJIH30BAHMEM BBIIAHHBIX TECT-3aJaHWUi Ha Oy-
MaxHOM Hocutene. Bpemsi TectupoBanuss 30 MuUH. 3aTeM OCYIIECTBISECTCS MPO-
BEpKa TECTa 3K3aMEHATOPOM M BBICTABIISECTCS OILICHKA COIJIACHO METOJIUKU BbI-
CTaBJICHUS OLICHKH IPHU MPOBEACHUH MPOMEKYTOUYHON aTTECTALINM.

Pemienne craHmapTHBIX 3a/ad OCYIIECTBISCTCS, JUOO MPHU MOMOIIU KOM-
MBIOTEPHOM CUCTEMBI TECTUPOBAHUS, TUOO C UCIIOJIH30BAaHMEM BBIJIAaHHBIX 3a/1a4 HA




OymaxxHom Hocutene. Bpemsi pemenus 3amauy 30 muH. 3aTeM OCYIIECTBIISETCS
IIpOBEpKa PElICHHs 3a/1a4 K3aMEHATOPOM U BBICTABJISETCS OIICHKA, COTIIACHO Me-
TOJIMKH BBICTABJICHUS OIICHKH TPU MIPOBEJCHUH MPOMEKYTOYHON aTTeCTallNH.

Pemenne npukaamHbIX 3a/1a4d OCYIIECTBIISETCS, TUOO TIPU MTOMOIIH KOMITh-
IOTEPHON CHCTEMBI TECTHUPOBAHMS, JINOO C MCIOIH30BAHUEM BBIJAHHBIX 33724 Ha
OymaxxHoM Hocutene. Bpemsi pemenus 3amad 30 MuH. 3aTeM OCYILIECTBISIETCA
IIpOBEpKa PEIICHHs 3a/1a4 K3aMEHATOPOM U BBICTABJISETCS OIICHKA, COTIIACHO Me-
TOJMKH BBICTaBJICHUS OIICHKH MIPH MPOBEACHUHN TPOMEKYTOUHOM aTTeCTAIHH.

3amuTta KypcoBoi pabOThI, KypCOBOTO MPOEKTA MIJIM OTYETA IO BCEM BUAAM
MIPAKTUK OCYIIECTBISCTCA COTJacHO TpeOOBaHUSAM, MPEIBABIIEMBIM K padoTe,
OMMCAHHBIM B METOJWYECKUX MaTepuanax. [[puMepHOEe BpeMsl 3aIlUThl HA OJTHOTO
cTyneHTa coctaBisieT 20 MuH.

8 YYEBHO METOAUYECKOE U HTH®POPMALIMOHHOE
OBECIHHEYEHUE JNCIHUIIJINHDBI)

8.1 Ilepeuennb yueOHOM JTUTEPATYPbI, HEOOXOAMMOM 1JIS OCBOECHMS IHC-
HUILTHHBI

1. Hepogusiit B.M. Teopusi cBapo4HbIX mpoiieccoB: Y4ueOHuk / moa pea. B.M.
HeposHoro. - M.: U3g-8o MI'TY um. baymana, 2007. - 752 c.

2. Jlemox P.M. Teopus cBapounbix mporieccoB. [IpeBparienusi B MeTamiax
IpU CBapke [DJIEKTPOHHBIN pecypc]: ydyeOHoe mocodue - DIEKTPOH. TEKCTOBBIE
nanuele. - Tomck: ToMckuil monuTexHuueckuii yausepcuret, 2012. - 155 c. - Pe-
)uM joctyna: http://www.iprbookshop.ru/55210.html, cBoOoaHbIl MOCTEe aBTOPH-
3alMu. - 3arj. ¢ YKpaHa.

3. Maxkapos 3.JI., Axymun b.®. Teopus cBapuBaeMOCTH CTajCi U CIIIIABOB
[DnexTpoHHBIN pecypc]: yueOHOe mocodue - DIEKTPOH. TEKCTOBbIC JaHHBIE. - M.:

M3n-eo MITY wm. baymana, 2014. - 487 c. - Pexum pgocryma:
https://e.lanbook.com/reader/book/106411, cBoOOaHBI#H ITOCIIC ABTOPU3ALIMH. - 3arlL.
C DKpaHa.

4. bynkoB A.b., [lerpenko B.P.; Uymapusiii B.I1. TemmoBsie mpoiieccsl npu
cBapke [DneKkTpoHHBINH pecypc]: YueO. mocobue. - DIeKTPOH. TEKCTOBbIE, Trpad.
naH. (2,02 M6). - Boponex: ®I'BOY BIIO "Boponexckuii rocyaapcTBEHHBIH
TexHu4eckui yausepcuret", 2013.

5. bynkos A.b., Ilerpenko B.P., Uymapusiii B.Il. Metoguueckue ykazaHus
K KypcoBO#l pabore mo auciuruimHe "Teopusi cBapOUYHBIX MPOILECCOB" IS CTY-
neHToB crnernuainbHoctd 150202 "OGopyoBaHHE UM TEXHOJIOTHS CBAPOYHOTO TPO-
M3BOJCTBA" OYHOM M OYHO-3a04HOU (BeuepHei) hpopm oOyuenus / Kad. obopymo-
BAHMUS M TEXHOJIOTMU cBapouyHoro mpousBojactsa; Coct.: A.b. bynkos, B.P. Ilet-
penko, B.I1. Yymaphsii. - Boponex: BI'TY, 2005. - 34 c.

6. bynkoB A.b., Ilerperxo B.P., Uymapnsrit B.I1. MeTonuueckue ykazaHus K
nabopaTopHbIM paboTaM 1o AWCHUIUTMHE "Teopus CBapOYHBIX MPOIECCOB" s
ctyneHToB crneruanbHocTH 150202 "OOGopymoBaHWe W TEXHOJIOTHS CBAPOUYHOTO
mpou3BoaAcTBa" O4HOU U 3a0uHOM dopm o0yuenus. / TOYBIIO «Boponexckuii
rocyJapCcTBEHHbIM TexHH4Yeckuii yHuepcurer»; Coct.: A.b. bynkos, B.P. Ilet-
penko, B.I1. Uymapsslid. - Boponex: BI'TY, 2009. - 49 c.


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

8.2 IlepeueHb HH(OPMALMOHHBLIX TEXHOJOTHiH, HCNOJb3yeMbIX NpPH
OCYILIECTBJIEHHN 00PAa30BaTeJbLHOI0 Mpouecca mo JMCHUILUINHE, BKJIKYaA Ie-
pevYeHb JIMIEH3MOHHOI0 NMPOrpaMMHOI0 odecnevyeHusi, pecypcoB HH(poOpma-
HUOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «HTEepHeT», cOBpeMeHHbIX mnpodec-
CHOHAJILHBIX 043 TaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

DiiekTpoHHasi Ombauoreka Hayunoit O6ubnmorexku BopoHexckoro rocy-
JAPCTBEHHOTO TEXHUYECKOTO YHHMBEPCHUTETA [DJIEKTPOHHBIN pecypc : MOJHOTEK-
cToBas 0a3a JaHHBIX AJIEKTPOH. JOKYMEHTOB]. - DIEKTPOH. naH. - Boponex. 2017 -
Pexxum moctyna: http://cchgeu.ru/university/library/. - 3arm. ¢ sxpana.

Jlanb [D1eKTpOHHBIN pecypc : ANIEKTPOH.-OMOJI. CUCTeMa : TMOJHOTEKCTOBAs
0a3a JaHHBIX DJCKTPOH. JOKYMEHTOB II0 T'yMaHUT., €CTECTB., U TeXH. HayKkam| /
Uzn-Bo «Jlamsy». - Cankt-Ilerepoypr: Jlans, 2010-. - Pexum poctyma:
http://e.lanbook.com/. - 3ari1. ¢ 3kpaHa.

Hayunasi Diekrponnasi buéamoreka eLibrary [DnekTpoHHBIH pecypc :
MOJIHOTEKCTOBAs 0a3a JaHHBIX: AJIEKTPOH, )KYPH. Ha PYC, aHTIL., HEM. 5i3.  ped. u
HaykoMmeTp. O0a3a maHHbiX| / Hayd. smextpoH. 0-ka. - Mocka, 1999- . - Pexum
nocryna: http://elibrary.ru/. - 3armu. ¢ skpana.

daextponHasi bubauoreunas Cucrema IPRbookshop [Dnexrponubiii
pecypce : 3IeKTPOH.-0M0II. cucTeMa: MOJHOTEKCTOBask 0aza MaHHBIX AJEKTPOH. JI0-
KYMEHTOB IO TYMaHHMT., €CTeCTB., U TexH. HaykaMm]| / OO0 «Aii [1u Dp Menuay,
AIICKTPOHHOE TIEPUOINYECKOE n3Ianne «WWw.iprbookshop.ru». - Caparos, 2010- .
- Pexxum moctyma: http://www.iprbookshop.ru/. - 3arm. ¢ sxpana

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIs1
OCYHIECTBJIEHHUS OBPASOBATEJIBHOI'O ITPOLHECCA

Cneunajau3npoBaHHAasl JEKIUOHHASI ayIMTOPHUs, OCHAIIEHHAass 000pya0-
BaHHUEM JIJISI JIEKIIMOHHBIX JEMOHCTPALMIA M TPOCKIIMOHHOW anmapaTypou.

YuebOnble jgabopaTtopuu: JlaGopatopHble 3aHITHS TPOBOSATCS B Jlabopa-
topusix (04/1 u 06/1), ocHaIIEHHBIX CTEHAAMU JIJISl UCCIIEIOBAHUS YTOBOTO pas-
psifia ¥ BIUSIHUS MAarHUTHOTO TIOJISI Ha yTy, cTepeoMukpockornamu MbC-10 u MC-2
(3 mT.), metamorpadudeckumMu Mukpockonamu MUM-8M, JIB-34 (2 mT.), cuc-
TEMOM IMOJITOTOBKU 00PA3IIOB.

Mucnieitnbiii kaacc (nradoparopust 07/1), oCHaIEHHBIN KOMIBIOTEPHOMN
nporpammoit ANSYS 10 ED pana npoBenenuss nabopaTopHOro mnpakTUKyma U
MPAKTUYECKUX 3aHATHUM.

10. METOOAUMYECKHUE YKA3AHUSA OJ151 OBYUYAIOHIUXCS 11O
OCBOEHUIO JUCIUAIIJIMHBI (MOY JIs1)

[To mucturmmmae «Teopust CBapOYHBIX MPOIIECCOB)» YNTAIOTCS JICKIIMH, TTPO-
BOJISITCSI PAKTUUECKUE 3aHITHS U TaOOpaTOPHBIE PabOThI, BHITIOIHSAETCS KypCcoBas
pabora.

OcHOBOU M3yuYeHUS TUCIUIUIMHBI SBIISIOTCS JIGKIIMH, HA KOTOPBIX H3JIara-
I0TCSI HanOoJiee CYIIECTBEHHBIE W TPYIHBIE BOMPOCHI, a TAKKE BOIMPOCHI, HE Ha-
IIeIIINe OTPAXEHUS B YIeOHON TUTEepaType.

[IpakTrueckue 3aHATHS HANpaBleHb HA MPUOOPETEHHUE MPAKTUYCCKUX Ha-
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BBIKOB pacyeTa (PU3MKO-XHUMUYECKUX TMPOIIECCOB B JYTrOBOM paspsijie, TEIJIOBBIX
IPOLIECCOB, HArPEBa U IUIABJICHUS MeTalljia MPU CBApKe, (a30BBIX U CTPYKTYPHBIX
IIPEBPAILICHAN B MeTAJUIaX. 3aHATUS IIPOBOMATCS IyTEM PELICHUS KOHKPETHBIX 3a-
71a4 B ayIUTOPUH.

JIabopatopHble pabOThI BBINOIHAIOTCS Ha Ja00OpaTopHOM 00OpPYAOBaHUU B
COOTBETCTBUM C METOJIMKAMHU, IPUBEIECHHBIMH B YKa3aHUSIX K BBIIIOJHEHHIO padoT.

MeTtoauka  BBINOJHEHUs KypcoBOW  paOOThl  HM3JI0)KE€HA B yueo-
HO-METOJIMYECKOM MOCOOMH. BBIMOMHATE 3Tanbl KypcoBOM pabOThI TOJKHBI CBOE-
BPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KoHTposib ycBOeHHs MaTepuana JUCUUIUIMHBI MPOU3BOJUTCA MPOBEPKOU
KypCOBOI1 pabOThI, 3alIUTON KYpCOBOM pabOTHI.

Bun yaeOHbIX

o JleATenbHOCTh CTYIEHTA
3aHATUI

Jlexuus Hanucanue koHcIeKTa JEKIUil: KPaTKo, CXeMaTU4HO, MOCJIEI0BATENbHO
(uKCHpOBaTh OCHOBHBIC TIOJIOKEHUS, BBIBOJBI, (DOPMYIUPOBKH, 0000IIIe-
HUS; TTOMEUYaTh Ba)KHbIE MBICIH, BBIJCIATH KIFOUEBBIE CIIOBA, TEPMHHBI.
[IpoBepka TEpPMUHOB, MOHATUH C MOMOUIBIO SHIMKIIONEINI, CIIOBAPEH,
CIPAaBOYHHKOB C BBINHUCHIBAHUEM TOJKOBaHUI B TeTpanbs. OOo3HaueHHE
BOIIPOCOB, TEPMUHOB, MaTepHaja, KOTOPbIC BBI3BIBAIOT TPYIAHOCTH, TTOUCK
OTBETOB B pEKOMEH1yeMoii uteparype. Eciau camocTosTennbHO He yaaeTcs
pazo0parbcsi B MaTepuaiie, Heo0XoauMo chHOpMYIUPOBATh BOMPOC U 3a-
JIaTh MPENOJIaBATENI0 HA JICKIIUU WJIM HA MPAKTUYECKOM 3aHITHH.

[Ipaktnueckoe |KoHcnekTupoBaHHE pEeKOMEHAYEMBIX UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM

3aHATHE JIEKIIUH, ITOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCaM, IPOCMOTpP pe-
KOMEH1yeMoil nurepatypsl. [IpociymmBanne aynno- U BUACO3ANUCEN 1O
3aJJaHHOI TeMe, BBINIOJIHEHUE pacueTHO-TpapUUeCKuX 3aJaHUil, pelieHue
3aJ1a4 110 AJIFOPUTMY.

JlabopatopHas  |JIaGopaTtopHbie pabOTHI MO3BOJIIOT HAYYUTHCS TPUMEHSATH TEOPETUUECKHE
pabota 3HAHUS, TTOTyYEHHbBIE Ha JICKIIUH MPHU PEIICHUH KOHKPETHBIX 3aa4. UTOOBI
HanboJiee paroHAIBHO W TIOJTHO MCIIONB30BaTh BCE BO3MOXKHOCTH JIa0o-
PaTOPHBIX 7S MOATOTOBKH K HUM HEOOXOIUMO: ClelyeT pa3o0paTh JeK-
IUI0 T0 COOTBETCTBYIONICH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIMM
pasnenom ydeOHHKa, MpopadoTaTh JOMOJHUTENbHYIO JUTEpaTypy U HC-
TOYHUKH, PCIIUTH 3a1a491 U BBINIOJIHUTE APYTrvUC MMCbMCHHBIC 3a/IaHN.

CamocrosrenbHas |CamocrosiTenbHas paboTa CTyJJ€HTOB CIIOCOOCTBYET TIIyOOKOMY YCBOEHUS
paborta y4eOHOTO0 MaTepHuajia M Pa3BUTHIO HABBIKOB camMooOpaszoBaHusi. Camo-

cTosiTeNbHAs paboTa mperonaraeT CleAyIOINe COCTaBIISIONIHE:

- paboTa ¢ TeKCTaMH: y4yeOHHKaMH, CIPaBOYHUKAMH, OTOJHUTEIHHOU

JUTEPATypOH, a TaKXkKe MPOpadOTKa KOHCIIEKTOB JICKIIHIA;

- BBIIIOJTHEHUE JOMAITHUX SaﬂaHI/Iﬁ " pacCye€TOB;,

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIBHOTO U3YUYEHUS;

- ydactue B paboTe CTy/IeHYeCKUX HayYyHbIX KOHPEPEHUIUH, OTUMIIHNAL;

- IIOJITOTOBKA K MMPOMEXKYTOYHOH aTTeCTaIUH.

[TonroroBka k  |['OTOBUTHCA K NMPOMEKYTOYHOM aTTECTAI[MH CJIEIyeT CHCTEMAaTUYEeCKH, B
IIPOMEXYTOUHOM |TeUeHHUE BCEro ceMecrpa. MIHTeHCHBHAs MOArOTOBKA JOKHA HAYAThCS HE
aTTecTaluu MO3/IHEE, YEM 32 MECSII-TI0JITOpPA 10 MPOMEKYTOUHOU arrectanuu. JlaHHbIe
nepes PK3aMEHOM, 3K3aMEHOM, 3K3aMEHOM TpU JHS 3P (PEeKTUBHEE BCETO
VCIOJIb30BATh JJIsl IOBTOPEHUS M CUCTEMATU3alliM MaTepUaa.
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