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AHHOTANMUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
B1.B.07. Teopns cBapOYHBIX IPOIIECCOB

B nucrumninae "Teopusi cBapoOYHBIX MPOLECCOB", ABJISIOIICHCS 0a3ucoM IS
U3yUYCHUS BCEX CBAPOYHBIX AMCHHUIUIMH, U3JIaratoTCs TEOPETHUCCKUE OCHOBBI CBAPKH,
OTPaXKAIOIIUE CYIIHOCTh, BHYTPCHHUE HEOOXOJMMBIC CBSI3U, MPUHIIMIIBI U 3aKOHBI
(YHKIIMOHMPOBAHUS U PA3BUTHS CBAPOYHON HAYKH, TEXHOJIOTHHM M TEXHHUKH. B y4eO-
HOM IuTaHe Kypc "Teopusi CBApOYHBIX MTPOLIECCOB" SIBJISCTCS CBSA3YIOIIUM 3BEHOM IPH
IepexoJie 0T OOIUX MAaTeMaTHYCCKUX W €CTCCTBCHHOHAYYHBIX JUCIHILINH M IAKIIA
o0menpodecCHOHaTBHBIX TUCITUTUINH K CIICITAATBHBIM.

1. Heap u 3a1a4m U3ydeHUsl JUCIUTLUINHBI (Y4eGHOT0 Kypca)

Lenb: obecrieunT (HopMHUpPOBAHHE y CTYJAEHTOB MPO(ECCHOHATBHBIX KOMIIE-
TEHIUI B 00J1aCTH TEOPUH MPOILIECCOB, IPOUCXOAIINX MIPH CBapKe, 0000IIEHNE UX B
CTPOMHYIO CHCTEMY TEOPETUUYECKUX 3HAHUM, Oa3upyOUIMXCS Ha MOCIEAHUX JTOCTH-
YKEHUSIX CBAPOYHOM HAYKH U IPOU3BOICTBA.

3agaun:

- IIPUBHUTH CTYJACHTAM YMEHMS Ka4YE€CTBEHHOTO U KOJIUYECTBEHHOTO aHAJIN-
32 U3y4a€MbIX CBAPOYHBIX IIPOLIECCOB;

- JaTh MPEACTABICHUE (PU3HMUECKUX, XUMUYECKUX, MEXaHUYECKUX SIBJIE-
HUH, JISKAIUX B OCHOBE Pa3IMYHbIX CIIOCOOOB CBAPKU;

- c(opMHpOBaTh 3HAHMS TEIUIOBBIX MTPOLIECCOB MPU CBAPKE;

- chopMHpOBATh 3HAHUSA 3aKOHOMEPHOCTEH (POPMUPOBAHUS CBOMCTB Me-
Tajjla CBApHOIO IIBA U CBAPHOTO COEAUHEHHUS B LIEJIOM.

2. MecTo aucuMiinHbI (YyueoHOro Kypcea) B crpykrype OIIOII BO
Jannas nucuurmiviHa (y4eOHbIA Kypc) OTHOCUTCSI K BAPUATHBHOM YacTH M3y4aeMbIX
JVCLUILINH.

JlucuurivHebl, ydeOHbIe KYpPChl, HA OCBOCHUHU KOTOPBIX Oa3zupyeTcs ITaHHas
muciuiuiiHa (yudeOHBIH Kype) — MaTeMaTHKa, (PU3MKa, XUMHS, JJICKTPOTCXHUKA U
AIIEKTPOHUKA, TEIJIOTEXHUKA, MaTEepUaJIOBEJICHUE, TEXHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepuaioB, COMPOTURIICHUE MaTepUAJIOB, UH(POpMaTHKA

JucruIinHbl, Y4eOHbIC KYpPCHI, JIII KOTOPBIX HEOOXOIUMBI 3HAHMS, YMCHUS,
HABBIKH, TPHOOPETaeMbIe B PE3yJIbTaTe M3YYCHUS JAHHOW JUCIHIUIUHBI (Y4eOHOTO
Kypca) — MPOU3BOJICTBO CBAPHBIX KOHCTPYKIIMH, BHIMOTHEHUE BBITYCKHOW KBaTH(U-
KaIIMOHHOM palOoThI,



3. Il.mannpyemble pe3yJabTaThbl 00yUeHHsl O JUCHUILIMHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIe ¢ IJIAHMPYEeMbIMH pe3yJIbTATAMH OCBOCHHs 00pa3oBaTeJIb-

HOW NMPOrpaMMbl

dopMupyemMbie U KOH-
TPOJHUPYeMble KOMIIETEeH-
107001

Ili1anupyemble pe3yibTaThl 00yUeHUs

YMeHue UCIoab30BaTh OC-
HOBHBIC 3aKOHBI €CTECTBCH-
HOHAYYHBIX TUCLUILIMH B
npodeCCHOHAIBHOM Jes-
TEJIbHOCTH, IPUMEHATH Me-
TOABI MATEMATHYSCKOT'O
aHaJIn3a U MOJEIUPOBAHUS,
TEOPETUUYECKOTO U JKCIIe-
PHUMEHTAJIBLHOTO UCCIEN0-
Banus (OINK-1);

3HaTh: 00/1acTh MPUMCHCHUA OCHOBHBIC 3aKOHOB CCTCCTBCHHOHAYY-
HBIX TUCHUIINH B CBAPOYHLIX IMPONCCCAX.

YMmeTs: HCIIOJIb30BATh OCHOBHBIC 3aKOHbI CCTCCTBCHHOHAYYHBIX
JUCHUIIIIMH B obnacTu CBApPOYHEBIX IIPOLIECCCOB.

BJ'IaI[eTBZ METOJaMH MAaTEMATUYCCKOr0 aHajin3a U MOACIUPOBAHM,
TCOPCTUUCCKUX U OSKCICPHUMCHTAJIBbHBIX I/ICCJIGILOBaHI/If/’I CBAapOYHbIX
IIponIecCCoB.

Croco0OHOCTBIO K CHCTEMa-
TUYECKOMY U3YYCHUIO
HAay4YHO-TEXHUYECKOW  WH-
dbopMmaruu, OTEUECTBEHHO-
ro M 3apyOeXKHOro OIbITa

3HaTh: COBpPEMEHHBIC OTEUECTBEHHBIC U 3apyOekHbIE WH(pOpPMAIIH-
OHHBIC  CHCTEMBI, HCIIONb3yeMble JUIS XpAaHEHUS  HAay4dHO-
TEXHUYECKON HHOpMAaIIHH.

YMeTb: nony4ars 1 00padaThiBaTh HAYYHO-TEXHHUECKYIO WHPOpMa-
U0 B 00JIACTH CBAPOYHOTO MPOM3BOICTBA.

o COOTBETCTBYIOLIEMY | BrnajeTh: HaBbIKAMU HCIIOJIB30BAHHS COBPEMEHHBIX WH(OPMAIIUOH-
npopuiro MOJTOTOBKHU | HBIX TEXHOJIOTHI MPH MOIYYEHUH U 00pabOTKe HAyYHO-TEXHHUUECKON
(IK-1); nHpOpMaKy B 00JIACTH CBAPOYHOTO MTPOU3BOICTBA.

YmMmenuem NPUMEHSATDH | 3HaTh: METOJMKY HCHBITAHUM MEXAHMYECKUX M TEXHOJOTMYECKHX
METO/IbI CTaHJIapTHBIX | CBOMCTB CBAPHBIX COCTMHEHUN.

UCIIBITAaHUI 10 | YMETh: NPOBOJUTh MEXAHUYECKHUE U TEXHOJOTMYECKHE HMCIBITAHUS
ONPEAEICHUIO (GU3HMKO- | CBApHBIX COCAMHEHHUI.

MEXaHWYECKUX CBOMCTB W | BraseTh: HaBBIKAMHM I10 OLEHKE MEXAHHYECKUX U TEXHOJOTMIECKUX
TEXHOJIOTHICCKUX CBOWCTB CBAPHBIX COEIUHECHUM.

roKaszareJeu

HCIIOJIb3YEMBIX MaTEpUaOB
u roroBbix m3genmi (ITK-
18)

TemaTuueckoe copep:KkaHue TUCHUILIMHBI (Y41e0HOr0 Kypca)

Pazaes, moayJib

Hoxpaszaen, Tema

1.BBenenue

1.1. MecTo Teopuu M NPAaKTUKH B H3yYEHNUH CBAPOYHBIX IPOLIECCOB

2. ®usnyecKkrue OCHOBBLI U
KJacCHU(UKAIUs TIPOIECCOB
CBapKu

2.1. MOHOIUTHOCTb COEIUHEHHUS.

2.2. Beenenue u Hp606p2130BaHI/IC OHCPIHUU B 30HC CBAPKH.

2.2. BBenenne u mpeoOpa3oBaHUE BEMIECTBA B 30HE CBAPKH.

3. VICTOYHUKH 3HEPTUH NpH
CBapkKe

3.1. Bugsl sHeprun, npeodpa3yemMoii Ipy CBapKe B TEIJIOBYIO.

3.2. OueHka sHepreTudeckoi 3¢(EeKTHUBHOCTH NPHU CBapKe.

3.3. ®U3UKO-XUMHUYECKHE MPOIIECCH B TYTOBOM pa3psie.

3.4. Pa3HOBUIHOCTH JYrOBBIX pa3ps0B, NIPUMEHIEMBIX B CBApOY-
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HOU TEXHUKE.

3.5.CTtpoeHue CBapOYHOM JYyTU U €€ TEXHOJOTMYECKUE CBOMCTRA.

4. TenuoBble MPOLIECCHI TPU
CBapke

4.1. OcHOBHBIEC OHATHUS U 3aKOHBI B TEIUIOBBIX pacueTax IMpHu cBap-
Ke.

4.2. IuddepennnanbHoe ypaBHEHHE TEMIONPOBOIHOCTH.

4.3. TemmoBeIe IMPONHECCHI ITPU HArp€BEC TCJI HCTOUYHHUKAMU TCIIJIOTHI.

4.4. Ilpumenenne OBM i pacueta TeMIepaTypHbIX MOJIEH U IKC-
NIEPUMEHTAIIbHOE ONPEIeNICHUE TEMIIEPATYP MPHU CBapKe.

4.5. HarpeB u miaBjieHHe MeTasuia Py CBapKe.

5. Du3nKo-xuMHUECKUE
MIPOIIECCHI TP CBapKe

5.1. TepMoaMHAMHUYECKHE, SIEKTPOXUMHUYECKHE U KUHETHUYECKUE
OCHOBBI METAJUTYPrH4ECKUX MPOLECCOB CBAPKH.

6. Merauyprudeckue Impo-
IIECCHI ITPH CBapKe

6.1. OcobeHHOCTH MPOTEKAaHUsI METAUIypPrU4eCKUX MPOLECCOB IPU
pa3INYHBIX BUAAX CBApPKU.

6.2. B3anMmogeiicTBUE METAIJIIOB C Ta3aMHU.

6.3. BzaumoeiicTBre METaJIOB U IIUIAKOB MPU CBapKe.

7. Ilpoueccsl KpucTaiLiA3a-
I[UU TIPU CBapKe

7.1. IlnaBneHue u 3aTBepAeBaHNE METaJIJIa IPU CBapKe.

7.2. CBapouHasi BaHHa, €€ 0Opa30BaHMUE, OCHOBHbIE XapaKTEPUCTH-
KH.

7.3. OcoOEHHOCTH 3aTBEPICBAHUS METaJLIA IBA.

7.4. ®opMupoBaHHE NIEPBUYHON CTPYKTYPHI METAJIJIA IIBA.

7.5. BiusHME NEPBUYHON CTPYKTYpbl Ha MEXAaHHYECKHE CBOMCTBA
MeTaJljla 1IBa.

8. O6pa3oBaHue BTOPUYHOMI
CTPYKTYpPBHI U €€ BIUSHHE HA
CBOMCTBAa M€Tajula CBAPHBIX
COEIMHEHUI.

8.1. HeonHOpoaHOCTE CBAPHOIO COETUHEHMUS.

9. TexHosnoruueckas mnpoy-
HOCTb CBAPHBIX COETUHEHUI

9.1. TepmonedopmalmoHHbIE TTPOIIECCH TP CBAPKE.

9.2. Ilpupoaa oOpa3oBaHus TOPSYMX TPEIIUH NP CBApPKe.

9.3. XO0JOIHBIE TPCHIMHBI B CBAPHBIX COCANHCHUAX.

9.4. JlamenspHble TPEUMHBI U TPEUIMHBI TOBTOPHOT'O Harpena.

9.5. SlBneHus oxpymuuMBaHUS M XPYIKOE pa3pylIEHHWE MeTaiia
CBAPHBIX COCAUHEHHII.

10. CBapuBaemocTb

10.1. ®axTOpsl ONPEAEIAIOIINE CBAPUBAEMOCTD.

10.2. MeTobI OIIEHKH CBApUBAEMOCTH.

11. 3axirouenue

OOure NpUHLIMITEL BBIOOPA crtocoba CBapKH, CBApPOUYHBIX MaTepHa-
JIOB JUJIsl U3TOTOBJIEHUS] CBAPHBIX KOHCTPYKLHUH.

OO0mas Tpy10eMKOCTh TUCHHMILIMHBI (Y4eOHoro kypca) — 6 3ET.

Pa3paboTunk nmporpamMmsbi:

[Tpodeccop, moueHT, A.T.H.

A.MN.KoBTYHOB
(U.0.Pamunus)

(noonucs)




4. CTpyKTypa H colep:KaHue QUCHUIINHDI (yueoHoro kypcea):« Teopusi CBapoOYHBIX MPOLECCOB»

Kypc uzyuenus:4

Paznen, [lonpasznen, Tema Bugpl yueOHOH paboTh Heo6xonumelie ®opmbl | Pexomen-
MOAYJb KonTakTHas pabora CamocTosiTenbHas paborta MaTepuaibHO- TeKyIIe- yemast
(B yacax) TEXHUYECKHUE ro KOH- auTepa-
BCETO ¢ d dboplem MIPOBEICHUSA JIEK- (hopMbI opraHu3a- pecypceel TpOs Typa (Ne)
x X % i, na60paT0pHHx,u [TUH }
= = g £ § NpaKTHYECKHX 3aHSTHH, § CaMOCTOSITEIILHOM
=t e Y = .4 w™eromsr oOyueHus, pea- g paboThI
QE § E :. E JIU3YIOLINE TIPUMEHSIE- @
=] § & § My 00pa3oBaTenbHyIO
= s TEXHOJIOTUIO
Paszgen 1. 0,25 Jlexuus ¢ ucronp3oBadHu- | 5 Nzydenune xoH- Kommsroreprsrit OTCYT- [1,3,4,6]
Beenenue Tema 1.1. Mecto €M MHTEPAKTUBHOM 10C- CIIEKTOB U PEKO- MIPOEKTOP, UHTEP- CTBYET
TEOPUU U TPAKTH- KH, IPOEKTOpa MEHIyEeMOM JIUTe- AKTHBHAas JIOCKA ,
KM B H3YYCHUU paTtypsl [19BM, nurepary-
CBapoOYHBIX  IIPO- pa
I[ECCOB
Tema 2.1. Mono- | 0,25 Jlexuus ¢ ucroyip3oBaHu- | 5 Nzydenue xoH- Kommbrorepasrit OTCYT- [1,3,4,6]
JUTHOCTH  COEJH- €M MHTEPaKTUBHOMU JI0C- CIIEKTOB M PEKO- IIPOEKTOp, UHTEP- CTByeT
HEHUS KH, IPOEKTOpa MEHIyEeMOM JINTe- AKTHBHAs JIOCKA,
paTypsl [19BM, nurepary-
Pazgen 2. pa
dusnue- Tema 2..2. Beene- | 0,25 Jlexuus ¢ ucroip3oBaHu- | 5 Nzydenue xoH- Kommsrorepasrit OTCYT- [1,3,4,6]
CKHME OCHO- | HU€ M Mpeodpaso- €M UHTEPaKTUBHOM JI0C- CIICKTOB M PEKO- MIPOEKTOP, HHTEP- CTBYET
BBl W KJIac- | BAaHHWE SHEPTHH KH, IPOEKTOpa MEHIyeMO JIUTe- AKTUBHAs JIOCKA,
cudukanus | B 30HE CBApKU parypsl, II19BM, nurepary-
MIPOIIECCOB pa
CBapKu Tema 2.3. Beeme- | 0,25 Jlekius ¢ MCIOJb30BaHU- | 5 N3ydenue koH- KomnbrorepHbIit OTCYT- [1,3,4,6]
HUE W TIpeoOpa3o- €M MHTEPaKTUBHOMU JOC- CIIEKTOB M PEKO- IIPOEKTOp, UHTEP- CTBYyeT
BaHUE BEIIECTBA B KH, IPOEKTOpa MEHIyeMOM JIUTe- AKTHBHAs JIOCKA,
30HE CBAPKU paTypsl, [19BM, nurepary-
pa




Paznen 3. Tema 3..1. Bumer | 0,25 Nzydenue xoH- KommbrorepHsrit OTCYT- [1,3,4,6]
Hctounukn | sHepruu, npeobpa- Jlexuusi ¢ UCHOJIb30BaHU- CIIEKTOB U PEKO- IIPOEKTOP, UHTEP- CTBYET
SHEPruu 3yeMble npu €M MHTEepPaKTHUBHOM 1oc- MEH/LyeMOM JInTe- aKTUBHAs JOCKa,
IIpU CBapKe | CBapke B TEIUIO- KH, IPOEKTOpa parypsl [13BM, nutepaty-
BYIO pa
SHEPTHUI0
Tema 3.2. Ounenka | 0,25 N3ydeHne KOH- KommnbrorepHbIii OTCYT- [1,3,4,6]
SHEPreTHUECKON Jlexuusi ¢ UCHOJIB30BAHH- CIIEKTOB H PEKO- MPOEKTOP, HHTEP- CTBYET
¢ deKTuBHOCTH €M MHTEepPaKTHUBHOM 1oc- MEHJLyeMOM JInTe- aKTUBHAs JOCKa,
CBAapPOYHBIX MPO- KU, IPOEKTOpa paTypsl, II2BM, nurepaty-
IECCOB pa
Tema 3.3. @usuko- | 0,25 Jlek1iusi ¢ UCIOJIb30BaHU- Nzydenue koH- KomnbrorepHbrit OTCYT- [1,3,4,6]
XUMHAYECKHE IPO- €M MHTEepPaKTHUBHOM 1oc- CIIEKTOB H PEKO- MIPOEKTOP, HHTEP- CTBYET
LeCChl B JIyTOBOM KU, IPOEKTOpa MEHJLyeMOM JInTe- aKTUBHAs JOCKa,
paspsize paTypsl, [19BM, nurepary-
pa
Tema 3.4. Pasmo- | 0,25 Jlex1ust ¢ UCIIOJIL30BaHU- Nzydenune xoH- Kommrorepasrit OTCyT- [1,3,4,6]
BUJHOCTH  JyTO- €M MHTEpPaKTHUBHOM J0C- CIIEKTOB H PEKO- POEKTOP, HHTEP- CTBYET
BBIX paspsaaoB, KH, TIPOEKTOpa MEH]IyeMO JInTe- aKTUBHAS JOCKa,
IIPUMEHAEMBIX B paTypsl, [19BM, nurepary-
CBapOYHON TEXHU- pa
Ke
Tema 3.5. Ctpoe- | 0,25 Jlek1iusi ¢ UCIOJIb30BaHU- Nzydenue koH- KomnbrorepHbrit OTCYT- [1,3,4,6]
HHE  CBapOYHOH €M MHTEPaKTHUBHOM 10C- CIIEKTOB H PEKO- MIPOEKTOP, UHTEP- CTBYET
JIyTHU U €€ TEeXHO- KU, IIPOEKTOpa MEH/lyeMOM JIuTe- aKTUBHAs JI0CKa,
JIOTMYECKHE  Xa- parypsl, [19BM, nurepary-
PaKTEPUCTHKU pa
Tema 0,25 Nzydenue xoH- Kommbrorepasrit OTCYT- [1,3,4,6]
P 4 4.1.0cHOBHBIE TIO- Jlexmusi ¢ NCMOTB30BAHU- CIIEKTOB U PEKO- MIPOEKTOp, MHTEP- CTBYET
Ti?ieoime " | HATHS M 3aKOHBI B €M HHTEepPaKTHUBHOM JI0C- MEH]IyeMOM JInTe- aKTUBHAS JOCKa,
HpoLeceh! pacderax  TeILIO- KU, IIPOEKTOPa patypsl, noarotos- | II9BM, nutepaty-
BBIX  IIPOIIECCOB Ka K J1aboparop- pa
MpU CBapKe
1pU CBapKe HBIM 3aHSITUSIM
Tema 4.2. {udde- | 0,25 Jlexuus ¢ UCIOIB30BaHU- Nzydenune xoH- Komnerorepnsrit OTCYT- [1,3,4,6]
PEHLIMAIBHOE €M MHTEpPaKTHUBHOM J0C- CIIEKTOB H PEKO- MIPOEKTOP, MHTEP- CTBYET




YpaBHCHUC TCILJIO-

KM, IPOEKTOpa

MEHJIyeMOM JIuTe-

aKTHUBHaA JOCKa,

MIPOBOJHOCTH [IpakTryeckue 3aHITUS paTypsl [19BM, nurepary-
Odopmenne oTae- pa
Ta
Tewma 4.3. Temno- 0,25 Jlexuuu ¢ UCMONB30BaHU- Nzyuenue xon- KommnbroTepHbrit OTCYT- [1,3,4,6]
BbI€ IIPOLIECCHI IPU €M MHTEpPaKTHUBHOM moC- CIIEKTOB U PEKO- IIPOEKTOP, UHTEP- CTBYET
Harpese Tej Uc- KM, IIPOEKTOpa MEH/LyeMOM JInTe- aKTUBHAs AOCKa,
TOYHUKAMU TEIIIO- patypsl, noarotos- | II9BM, nutepaty-
THI Ka Kk maboparop- pa
HBIM 3aHITUSIM
Tema 0,25 Jlek1uu ¢ MCIoJIb30BaHU- Nzydenue koH- KomnbrorepHbrit OTCYT- [1,3,4,6]
4.4 IlpumeHeHue €M HHTEPaKTHUBHOM J0C- CIIEKTOB H PEKO- POEKTOP, HHTEP- CTBYET
9BM pns pacuera KU, npoekTopa IIpakTu- MEHIyeMOU JIuTe- aKTHBHAs 1OCKa,
TEMIIEpaTypPHBIX YECKHE 3aHATHUS patypsl, noaroros- | II9BM, nutepary-
MOJIeH U SKCIepH- Ka K .3aHATHIM pa
MEHTAJIbHOE OIIpe-
JeJieHHEe TeMIiepa-
TYyp NIPH CBapKe
Tema 4.5.Harpes u | 0,25 Jlek1uu ¢ UCIoJIb30BaHU- Nzydenue xoH- KomnbrorepHbrit OTCYT- [1,3,4,6]
IUIaBJICHUE MeTal- €M MHTEpPaKTHUBHOM 10C- CIIEKTOB H PEKO- MIPOEKTOP, UHTEP- CTBYET
Jia IIpH CBapKe KH, poekTopa. Munusu- MEH]LyeMOM JIrTe- aKTUBHAS JOCKa,
JlyaJbHbIE IIPAKTUYECKUE patypsl, ohopmite- | [IDBM, nurepaty-
paboThI. HHUE 0TYeTa IO pa
MPaKTUYECKUM pa-
OoTtam
JlaboparopHast WnnuBuayansHble  J1a00- Odopmiienne otde- | CBapouHBIi  TIOCT | IPOBEpKa [1,2,4,
pabora 1. paTopHbIe pabOTHI. Ta 10 J1abopaTop- | UIsl Py4YHOH Mayro- | 3HAHWUU 8]
OKCcIepuMeHTaNb- HBIM paboTaM. BOM CBapkH, IpH- | 0 HUTO-
HOE HCCIIeIOBaHNE AHanmu3 pesynbTa- | O0pE,  CTaJbHBIE | TaMm Jia0.
npoliecca pacmpo- TOB U BBIBOJIBI IUTACTHHBI, TEPMO- | 3aHATHH
CTpaHEeHusl Temia apel, JIMTeparypa
TIPY CBapKe.
JlaboparopHast WnnusuayansHble  J1a00- Odopmienne otue- | Crenuanu3upo- MpoBepKa [1,2,4,
pabora 2. patopHbie paboThI. Ta 1o jaboparop- | BaHHas YCTaHOBKA | 3HAHUM 8]
TemmnepaTtypHoe HBIM paboTaM. JUI  DJIEKTPOMOAE- | 0 UTO-




Mojie TpU CBapke AHanu3 pe3ynbTa- | JIUPOBaHUA, ram 7a0.
PasHOPOAHBIX Me- TOB U BBIBOJIBI auTeparypa 3aHATHH
TIJIOB C HCHOJb-
30BaHUEM METOAA
3IEKTPOMOJEINHN-
pOBaHUS
Tema 5.1. Tepmo- | 0,25
Pasnen 5. | nmHaMuyeckue, Jlekuuu. MHuBuayanb- N3yuenue KoH- KommnbroTepHblit OTCYT- [1,3,4,6]
dusuko- NIEKTPOXUMHYE- HBIE IIPaKTHYECKHE pabo- CIIEKTOB H PEKO- MIPOEKTOP, HHTEP- CTBYET
XUMHU4e- CKUE U KUHETHYe- THI MEHLyeMOM JInTe- aKTUBHAs JOCKa,
CKHE IIPO- | CKHE€ OCHOBBI Me- parypsl, ohopmite- | I[IDBM, nurepaty-
LECChl TpH | TAJUTYPrHUECKUX HUE OT4eTa 10 pa,
CBapke IPOLIECCOB CBapKU MPAaKTUYECKUM pa-
OoTtam
Tema 6.1. Oco-| 0,25 Jlexumst N3zyuenne xoH-
OEHHOCTH TIPOTE- CIIEKTOB M PEKO- KoMmmbroTepHbIit OTCYT- [1,3,4,6]
KaHUsl MeTaJulyp- MEHLyeMOM JInTe- MIPOEKTOP, HHTEP- CTBYET
THYECKHUX TIpolec- paTypsl, aKTUBHAas JI0CKa,
COB IIpHU PA3IUY- [19BM, nurepary-
HBIX BUAAX CBApPKH pa,
Tema 6.2. Bzaum- | 0,25 Jlexun
Pazpnen 6. . .
Merannyp- MOJIeicTBHE  Me- N3zyuenne xoH- KommbrotepHsbIit oTCyT- [1,3,4,6]
HeCKIe TaJIJIOB C ra3amMu CIEKTOB H PEKO- MIPOEKTOP, UHTEP- CTBYET
MEH]LyeMOM JInTe- aKTUBHAs JOCKa,
MPOLIECCHI
IpH cBapKe paTypsl, [19BM, nurepary-
pa,
Tema 6.3. 0,5 Jlexuus [1,3,4,6]
BzaumopeiictBue N3yuenue kon- KomnbroTepublit OTCYT-
METaJJIOB W IIJIa- CIIEKTOB U PEKO- MIPOEKTOp, MHTEP- CTBYET
KOB IIPH CBapKe MEHAYEMOM JHTe- aKTHUBHAas JI0CKa,
parypsl, [19BM, nurepary-
pa,
Paznen 7. Tema 7.1. Ilmae-| 0,5 Jlekius N3zydenue koH- [1,3,4,6]
[Ipoueccsl | neHue u 3arBepre- CIIEKTOB U PEKO- Komnerorepnsrit OTCYT-
KPUCTAJJIM- | BaHHUE MeTaia MEHAYEMOM JIHTe- IPOEKTOp, UHTEP- CTBYET




3alud  TPU
CBapKe

NP CBapKe parypsl, aKTHBHas JIOCKa,
JHTEparTypa,

Tema 0,5 Jlexuusa Uzyuenne xKoH-
7.2.CBapoynas CIIEKTOB U PEKO- Komnerorepnsrit OTCyT- [1,3,4,6]
BaHHa, e€ obpa3o- MCH/IyeMOi JINTe- | TPOEKTOP, HHTEP- CTBYET
BaHWE, OCHOBHBIC parypsl, aKTHBHAs JOCKa,
XapaKTePUCTUKU [19BM, nurepary-

pa,
Tema 7.3. Oco-| 05 Jlexums N3zyuenne xoH-
OEHHOCTH 3aTBEp- CIIEKTOB M PEKO- KoMmmbroTepHbIit OTCYT- [1,3,4,6]
JICBaHHUs MeTaia MEH/yeMOii JINTe- | TPOEKTOP, HHTEP- CTBYET
mBa parypsl, aKTHBHas JIOCKa,

II2BM, nurepaty-

pa,
JlaboparopHast WnpuBuayanbHele  1a00- Odopminenne otue- | Crenuanuzupo- MpoBepKa [1,2,4,
pabora 3. paTopHbIe paOOTHI. Ta 10 J1abopaTop- | BaHHas YCTaHOBKA | 3HAHWU 8]
Uccnenosanne HBIM paboTaM. Uit (PU3WYECKOTro | M0 UTO-
MPOLIECCOB 3a- AHanmu3 pe3ylibTa- | MOAETHPOBAHUS ram J7ao.
TBEp/ICBaHUsI CBa- TOB M BBIBOJIbI IPOLIECCOB  KPH- | 3aHSITHI
pPOYHOH BaHHBI C CTalUTM3allid  CBa-
UCIIOJIb30BAaHUEM poYHOMI BaHHBI
METO/a  MaTepu- JIOBM, nuteparty-
QIBHOTO  MOJIEIIH- pa
pOBaHUs
Tema 0,5 Jlexnus Nzydenue koH-
7.4.®opMupoBaHH CIIEKTOB H PEKO- KommbrotepHsbIit oTCyT- [1,3,4,6]
e HEePBUYHOM MEHyeMOM JInTe- | TPOEKTOp, HHTEP- CTBYET
CTPYKTYPBI Me- parypsl, aKTHBHAs JIOCKa,
TaJula Ba [19BM, nurepary-

pa,
Tema 7.5. Bmus-| 0,5 Jlexmus Nzyuenue xon-
HUE  IEPBUYHOM CIICKTOB M PEKO- KomnbrorepHbrit OTCYT- [1,3,4,6]
CTPYKTYpbI Ha Me- MEH/IyeMOii JINTe- | TMPOEKTOP, HHTEP- CTByET
XaHUYECKHE CBOM- parypsl, aKTHBHas JI0CKa,
CTBa METaJlIa 11Ba [19BM, aurepary-
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pa,
Pasen 8. Tema 8.1. Heonm-| 0,5 Jlexuus N3ydeHne KOH- KommbrorepHsrii [1,3,4,6]
O6pasosa- HOPOJHOCTH CBap- CTEKTOB 1 PEKO- | TIPOCKTOp,  MHTEp- |  OTCYT-
me  mro. | FIOTO COCMMHCHNUS MEHJIyeMOM IuTe- | akTUBHass  JOCKa, | CTBYET
pHUHOM parypsl, pHaBBM, JIATEpary-
>
;TP;KT]ZE;;_ JlaGopaTopHas WnnuBunyansHeie 1a0o- Odopmenne oTae- MHuKpOCKOIT Me- _ | mposepka [1,2,4,
i Ha pabdora 4 Hccne- paTopHbie paboOThHI Ta o naboparop- | Tayuiorpaduyeckuil | 3HaHUN 8]
o JoBaHUe (ha30BBIX HBIM paboTaM. MUM-7, MUKpO- I10 UTO-
CBOICTBa
MeTaIA W CTPYKTYPHBIX AHanu3 pe3ynbra- ckon TVO6/20, ram naq
CBAPHBIX NpeBpalieHnid B TOB U BBIBOJIBI CBapHbIC 00pa3npl, | 3aHATHH
coe e MeTajlie coejHe- aTJiac CBapHBIX 00-
i HHI, novnyquHLIx pasuos, [I9BM,
CBapKoH JUTEP
Tema 9.1. Tepmo- | 0,5 Jlekius Nzydenue koH- KommbsrorepHbiit [1,3,4,6]
JnepopMaoHHbIe CIICKTOB M PEKO- | IPOEKTOp, HWHTEP- | OTCYT-
IPOLIECCHI npu MEHIyeMOM JIUTe- | akTUBHas  JOCKa, | CTBYET
CBapKe paTypsl, [19BM, nwurepaty-
pa,
Tema 9.2. Ilpupo- | 0,5 Jlexrus Nzydenue xoH- Kommsrorepasrit [1,3,4,6]
Paznen 9. Ja  oOpaszoBaHHs CIIEKTOB M PEKO- | IPOEKTOp, HHTEP- | OTCYT-
TexHouo- ropsiuyux TpELIUH MEHJIyEeMOM JIUTe- | aKTHBHAasi  JIOCKa, | CTBYET
ruyecKas IIpU CBapKe parypsl, [I19BM, nwurepaty-
MPOYHOCTh pa,
CBapHBIX Tema 0,5 Jlexnus Nzydenue xoH- Kowmmsrorepasrit [1,3,4,6]
coeqnHe- 9.3.Xonoanb1e CTIEKTOB M PEKO- | IPOEKTOp, HWHTEP- | OTCYT-
HU TPELIMHBl B CBap- MEHJIyeMOM JIuTe- | aKTUBHAasg  JOCKa, | CTBYET
HBIX COCIMHEHUAX paTypsl, [I19BM, nwurepary-
pa,
Tema 0,5 Jlexnus N3ydenue koH- KomrsrorepHbiit [1,3,4,6]
9.4.JlamenspHble CIIEKTOB M PEKO- | IPOEKTOp, HHTEP- | OTCYT-
TPEeUIMHBl W Tpe- MEHJIyeMOM JIuTe- | akTUBHAas  JOCKa, | CTBYET
LIMHBI IIOBTOPHOI'O parypsl, [I19BM, nwurepaty-
Harpesa pa,
Tema 9.5. SIBnenune | 0,5 Jlexus N3ydeHune koH- KomnsrorepHslit
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OXPYITYMBAHUS U CIICKTOB M PEKO- MIPOEKTOP, UHTEP- OTCYT- [1,3,4,6]
XpymKoe  paspy- MEHIYeMOM JIhTe- aKTHBHAs JIOCKa, CTBYyeT
IIeHHe  MeTajlja paTypsl, [19BM, nurepary-
CBapHBIX  COeJu- pa,
HEHUI
Tema 10.1. ®ax-| 0,5 Jlexuus 5 N3ydeHne KOH- KommbrorepHsrii [1,3,4,6]
TOpBI,  OMpeAems- CIIEKTOB W PEKO- | MIPOEKTOP, HWHTEP- | OTCYT-
IOIIMe  CBapHBae- MEHJIyeMOM IUTe- | akTUBHas  JOCKa, | CTBYET
Pazpen 10. | MocTh paTypsl, II9BM, nurepar.
CeapuBae- | Tema 0,5 Jlexuus 5 N3ydveHne KOH- KommnbrotepHsIii [1,3,4,6]
MOCTb 10.2.MeTtozst CIIEKTOB U PEKO- | IIPOEKTOpP, HHTEP- | OTCYT-
OLICHKU CBapHBae- MEHJIyeMOli IuTe- | akTUBHas  JIOCKa, | CTBYET
MOCTH paTypsl, I[I9BM, nurepaty-
pa,
Tema 11.1. O6mme | 0,5 Jlekius 4 Nzydenue koH- KommbsrorepHbiit [1,3,4,6]
MPUHIIMIIEL BEIOOpa CIICKTOB M PEKO- | IPOEKTOp, HWHTEP- | OTCYT-
Pazmen 11. | cmocoba  cBapkw, MEHJyeMOU JUTe- | akTHBHAasi  JIOCKa, | CTBYET
3axmroue- CBApOYHBIX Mare- parypsl, [19BM, nwurepaty-
HUE pHaNoB IS H3TO- pa,
TOBJICHUSI CBAPHBIX
KOHCTPYKIUH
HUroro: 12 16 17
28 9
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5. Kpurepum 1 HOPMBbI TEKyLIero KOHTPOJISAA M IPOMEKYTOYHOM ATTeCTAIUM

DopMbI TEKYILETO KOH-
TPOJISt

VcaoBus JO0ITyCKa

Kputepuu u HOpMBbI OLICHKU

[IpoBepka 3HaHUN 1Ji MPO-

YcTHBIN onpoc niepen

«Iomyck K Jsabopa-

CTy,HeHT OTBCTUJI HAa BOIIPOCHI IIPCIIoaaBa-

BEJICHUS JTa0OPATOPHBIX paboT BBITIOJIHEHUEM JIA0OPATOPHBIX | TOPHBIM paboTaM» Tens
pabor
«HE JOIyCK K J1abo- CryaeHT He OTBETHJI Ha BOIPOCHI MPEIo-
paTopHBIM paboTam» JaBaTens
Bremonnenue Bcex nabopa- Brimonnenue  nmabopa- «JIOITYCK K DK3aMEHY» CryaeHT BBIIOJHWI JIaDOpAaTOpHBIE |

TOPHBIX M NPAKTHYECKUX
pabor.
[IpoBepka 3HaHWII O HTO-
ram Jab0opaTOpHBIX 3aHITHH.

TOPHBIX M IMPAKTHYECKHX pa-
00T paboThI

IMPAaKTUYCCKUC pa6OTbI 10 TCMaM AMCLHUILIIIMHBI, 1
OTBCTUJI Ha AOIIOJHHUTCIBHBIC BOIIPOCHI MPEIIO-
JaBaTeCIisd.

«HE JONYCK K 3K3a-
MEHY»

CTyneHT He BBINOJHHUI JabOpaTOpHEIE pa-
OOThl M MPAKTUYECKHE MO TEeMaM THCIUTLIHHBI
WM HC OTBCTUJI HA JOIIOJHUTCIIBHBIC BOIIPOCHI
Tperno/iaBaTeris.

«HE JIONMYCK K JK3a-
MEHY»

CTyneHT He BBIIOJIHMI J1a0OpaTopHbIE pa-
00ThI IO TeMaM JUCIHUIUIMHBI WK HE OTBETHJI Ha
JIOTIOJIHUTEJIbHBIE BOIPOCHI IIPENOIABATEIS.

JK3aMeH : Brimonnenue Beex Ja- «OTIIMYHO» be3 3ameuanmit
VYCTHO 1O 3K3aMEHAIMOHHBIM OU- | OOpaTOpHBIX PaboT
JIeTaM WJIM TECTUPOBAHHE
«XOPOHIO» He3nauuTenbHble 3aMeUaHust

«YIOBJIETBOPUTEIILHO

Cy1iecTBEHHbIE 3aMEUaHUs

«HCYOOBJICTBOPUTCIBHOY»

Her oTBera Ha 2 Bonpoca 9k3. ouiera u3 3
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6. Kpurepun u HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

Kypcogas pabota (mpoekT) yueOHbIM IJIaHOM HE MPEAyCMOTPEH

IlpumepHasi TeMaTMKa NHUCbMEHHBIX PadoT (KypcoBbIX, pedeparos,

KOHTPOJILHBIX, pACYeTHO-TPa(hueCKux u ap.)

[IucemeHHEBIE pa6OTLI IO AUCHUILIMHE HC IIPCAYCMOTPCHBI

8. Bonpockl K dK3aMeHy

Ne n/mt Bonpocsl

1 UTo Ha3bIBAIOT CBApKOW C TOUYKHU 3PEHMSI TEOPUU CBAPOUHBIX ITPOLIECCOB?

2 B uem cymHoCTh BBEIEHUST U IIPEOOPa30BAHUS SHEPTUH U BEILIECTBA B 30HE CBApKU?

3 Kakum 00pa3oM OPOUCXOIUT CO3JaHUE MOHOJIMTHOTO COEAMHEHHUS B pPe3yJbTaTe
CBapkKu?

4 Kak kmaccudunupoBaTh crocoObl CBapKH MO BUAAM dHEPIHMM aKTUBAIMU U arperat-
HOMY COCTOSIHUIO BellecTBa?

5 B 4yem cocTouT duznueckas CyuHocTb CBapKu?

6 Kakue TexHu4eckue 3a/1auu pemarT ¢ TOMOIIbIO CBapKH?

7 Kakue ucTouHrKH Teria UCIoJIb3YIOT IIPU CBAapKe IUIaBJIEHUEM?

8 Uro Takoe 3ieKTpuyecKas Ayra U Kak e€ IpUMEeHUTD JUIsl CBapKu?

9 Kak onpenenuts 3 PpekTUBHYIO MOIIIHOCTH CBAPOYHON AyTru?

10 B ueMm cocTouT 3HaueHue A FOPEHUs CB. AYTM AMHUCCHM 3JIEKTPOHOB U MOHU3ALUU
ra3oB?

11 Kak ucnonb3oBarh SHEPrui0 M3Iy4eHHUS B KAa4eCTBE CBAPOYHOIO MCTOYHMKA Teria?
ITosicHUTE HAa HECKOJIBKUX IPUMEpPAX.

12 Kak wncronp30BaTh MEXaHWYECKYIO SHEPrUI0 Al coeAuHeHHsi MaTepuanoB? Kaxue
crocoObl CBApPKH OCHOBaHbI HAa MCIOJIb30BAHUU MEXAaHUYECKOW SHEPTUuu?

13 B ueM cocTouT CyIHOCTh CBapKH B TBEPIOM U KHJIKOM COCTOSIHUSAX C UCHOJIb30BaHU-
€M MEXaHWYECKOU U TEIUIOBOM dHEprumn?

14 B cem cocTouT CymHOCTh CBapKH B KHIAKOM U MApOOOPa3HOM COCTOSHUSAX C TIPHMeE-
HEHHMeM TersioBoi sHeprun? IlpuBeanTe npuMepsl TaKUX CIOCOOOB CBAPKH.

15 Kak MOXHO HCIOJIB30BaTh 3JIEKTPUYECKOE CONPOTHUBIIEHWE B KAa4eCTBE HCTOYHUKA
Teruia Juist cBapku? B yem cocTouT pasHulla MpU BBIIEICHUH TEIUIa MPH MPOXO0XKIe-
HUM TOKA 4Y€pe3 METAUIMUECKUN NIPOBOJAHUK U B KOHTAKTE MEKIY ABYMs IIPOBOJHU-
Kamu?

16 Kakue meronpl pacuera TeMIEpaTyp IpHu CBapKe NPUMEHSIOT?
UTo MOHMMAIOT MOJ KPaeBbIMHU U TPAHUYHBIMH YCIIOBUSIMHU B TEIJIO(PU3UUECKUX pac-
qeTax Mpu cBapke?

17 B yem cocTout 3HaueHHE MPOIECCOB TEIUIONPOBOAHOCTH, KOHBEKIUU M H3ITY4ECHHUS

pu cBapke?




18

Kaxkoii Bun nepenaun termia onucbiBaeT 3akoH Dypre? [IpencraBpre 3akoH Dypbe B
BHUJE YPaBHEHHUSL.

19 U3 kakux Tpex CTaJuil COCTOUT MPOLIECC PaCPOCTPAHECHUS TEIUIa IPHU cBapke?

20 Kakumu wmeromamu pemaroT gudQepeHraabHoe YpaBHEHHE TEIUIONPOBOJIHOCTH?
[Tosicuute u3nyueckuii CMbICT BXOASIINUX B HETO YJICHOB.

21 Kak cxemMaTn3upyroTcsi ICTOYHUKH TEIUIa U HarpeBaeMble Teja MPH pacdyeTe TeMIepa-
TYp IIpH CBapKe?

22 Yem ormnuuaroTcs pemeHus AudQepeHnnanbHoro ypaBHEHHS TEMIONPOBOAHOCTH ISt
MTHOBEHHOTO HEMOJIBUKHOTO TOYEYHOTO, JIMHEHHOro, MJIOCKOr0 MCTOYHUKOB TeIlia
COOTBETCTBEHHO B MOJIYOSCKOHEUYHOM Telle, IUTACTUHE U CTep)KHE?

23 Kak kauecTBEHHO OXxapaKTepHU30BaTh MOHITHS: ABMXKYIIMICA M OBICTPOJBUKYLIUICS
MCTOYHUK TEIJIa; TOHKAs ¥ TOJICTasl TNIACTHHBI?

24 Kaxoit ¢pu3udeckuii CMBICT BKJIAIBIBACTCS B MOHATHS: TIOJHAsA U 3G (EKTUBHAS
TeruioBbie MOIMHOCTH; dhdektuBHBIA KII/] ncTounuka Terma; moroHHas SHeprus; To-
MOJIOTHYECKas TemrepaTypa?

25 B uem cocrouT ¢u3HUEecKUil CMBICI TMOHSATUN: TEIJIOEMKOCTh, TEIUIONPOBOIHOCTD,
TEMIEPATYPONPOBOJAHOCTb, TEIJIOOTAaYa?

26 Kak oxapakTepn3oBaTh MOHATHS: TEPMHUECKUI LUKII, H30TEPMa, TPATUCHT TEMIIEpa-
Typ, TEMIIepaTypHOE MoJie, KBa3HCTallMOHAPHOE TeMIIepaTypHoe nojue?

27 B uem cocTouT pazHuIa MEeXAY ABUKYLIIUMCS U MOIIHBIM OBICTPOJIBHIKYIIEMCS HC-
TOYHUKOM Teruia? Mexy NIacTUHOMN U IJIOCKUM cl1oeM?

28 Jlis xakoit cxeMbl UICTOYHHKA TEIJIa U HarpeBaeMoro Telna pemienue audepeHimanb-
HOTO yPaBHEHUS TEIIONPOBOIHOCTH UMEET BHI:

T(r, X) = (q/2nA-8)-[exp(-V-x/2a)]-'Ko (rV(v¥/4a® + bla)) ? OGwsicHute pusnueckuii
CMBICJI BXOJSIIIIUX B YPABHEHHE YJICHOB.

29 Jlis kako#t cxeMbl UICTOYHHKA TEIJIa U HarpeBaeMoro Telna pemieHue auddepeHinnanb-
HOTO ypaBHEHHUS TETUIONPOBOIHOCTH UMEET BHI:

T(r, X) = (9/21-A-6)- exp[(-v/2a) (R+X)]? OObsicHuTe HU3NUECKHIA CMBICI BXOASIINX B
ypaBHEHHE WICHOB.

30 Jlnis Kako# cXeMbl HCTOYHMKA TEIUIa U HarpeBaeMoro Teja pemeHue tuddepeHmanb-
HOTO ypaBHEHUS TETIONPOBOIHOCTH UMEET BHI:

T(y, t) = (q/v-S-\/4n-X-cy-t)) exp (-y2/4at - Bt)? O6bsicaute (puU3HUECKUil CMBICT BXO-
JSIIIUX B YpPaBHEHUE YICHOB.

31 Kak 3aBucHUT TemmepaTypHOe IoJie OT MapaMeTpoB PeXUMa CBAPKU U Terodusznye-
CKMX CBOWMCTB CBapMBaeMOro marepuaia?

32 Kak onpenenuTs KOIMUECTBO TEIUIA, BBIACNIAIONIEECS MPU MPOXOKICHUN TOKa B KHJI-
KOM HEMETAJUINYECKOM IPOBOJIHUKE U METAITMYECKOM MPOBOTHUKE?

33 Yro mpencrasnser co0oi cBapouHas BaHHA M (DAaKTOPBI, OT KOTOPBIX 3aBUCAT €€ pa3-
Mepbl U popma?

34 Kak o0pa3yrorcst HeHTpbl KpUCTaUIU3allui B CBApOYHON BaHHE?

35 W3 kakuXx 3TanoB COCTOUT 3aTBEPJICBAHNE METAJlIa B CBAPOYHOM BaHHE?

36 [Touemy mpOMCXOIUT MEPEOXIAKICHIE METalllla B CBAPOYHON BaHHE, OT Y€ro OHO 3a-
BHUCHUT?

37 YeM oTIIMYAIOTCS BUBI EPEOXJIKICHUSI METajla B CBAPOYHOM BaHHE?

38 Kak BwvI mpencrapnsiere MEXaHW3M pOCTa MEPBUYHBIX KPUCTAJUIUTOB M (PaKTOPHI €T0
oOycriasnuBatonye?

39 J171s1 KakuX CBapOYHBIX MPOIIECCOB XapaKTepeH KOHIIEHTPAIIMOHHBIN HarpeB?

40 B uem cocrout BIusSHUE MEPBUYHON CTPYKTYpHI METalljla CBAPHOTO I1IBAa HA €r0 CBOM-
cTBa?

41 Yro Takoe KpUCTAJUIN3AMOHHBIE CJIOU B METaJlIe I11Ba ¥ MPUUMHBI UX 00pa30BaHUs?
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42

Yro npezacrasisier co00i 30Ha TEPMUUYECKOTO BIUSHHUS U YEM OHA MOXET OTJINYATh-
Csl IIPY CBapKe pa3JInYHbIX METAJUIOB ?

43 B yeMm cocTouT MexaHu3M 00pa3oBaHus rOpsSYUX TPELUH NP CBapKe?

44 Kak 0oObsicHUTh BiusiHHE (OPMBI MU Pa3MEPOB CBAPOYHOM BaHHBI, HANPABIECHHOCTH
NEPBUYHBIX KPHUCTALIMTOB HA CKIOHHOCTh METajla IIBa K OOpPa3OBAaHHUIO TOPSYUX
TpeUrH?

45 ITo kakuM BHEITHUM NPU3HAKAM OTJINYAIOTCS TOPSAYUE TPEIIUHBI?

46 Kak BIMAIOT Jerupyromue 3J1eMEeHThl Ha CKIOHHOCTh METajlla IIBOB K 00pa30BaHMIO
ropsSYMX TPELUH?

47 Yo Takoe SKBUBAJIEHThl XpOMa M HUKEIS?

48 Uro npeacTaBisgioT co00il TeMnepaTypHbIi HHTEPBa XPYIKOCTH U 3P PEeKTHUBHBIN HH-
TepBaJl KPUCTAIUIN3ALUU?

49 Kax Bbl ipesicraBiisiere npouecc NoJuroHu3anuu ?

50 KakoBa posb 3BTEKTUK B 00pa30BaHUM FOPSIYMX TPEIIUH?

51 Kakue nytsimu u MmetoaMu ciexyer 00poThes C TOpSYUMU TpeIMHAMHU 7

52 Kak cBapouHasi TeKCTypa BIMSIET HAa CBOMCTBA CBAPHBIX COEAMHEHUIN?

53 B uem pa3zHuna Mexay NepBUYHOM M BTOPUYHOM CTPYKTYpamMH CBAPHOI'O COEIUHE-
HUs?

54 Yro Takoe X0J0AHbIE TPELIUHBI IPH CBapKe?

95 Kakue nmpu4nHbBI BBI3BIBAIOT 00pa30BaHUE XOJIOAHBIX TPEIIUH IIPH CBapKe?

56 KakuMu nyTsiMM MOXXHO YMEHBLIUTHh CKJIIOHHOCTh CBapHBIX COEAMHEHHH K 0Opa3oBa-
HUIO XOJIOJHBIX TPEHIUH?

57 B 1ueMm cocTouT pazianuue Mexy ropssuuMHu U XOJIOAHBIMU TPELIMHAMU?

58 Yro Takoe 3aMeJIEHHOE pa3pylLIeHHe U T0YeMy OHO BO3HUKAET?

59 Kakumu myTs MM MOXHO YMEHBIINUTH CKJIOHHOCTb CBAPHBIX COECJUHEHHUM K 3aMeNJIeH-
HOMY Pa3pyIIECHUIO?

60 Uro Takoe cBapruBaeMOCTb?

61 Kakumu MeTogamMu OLIEHMBAIOT CBApUBAEMOCTb?

62 B uem pa3zHuiia Mexay cBapUBa€MOCTBIO U TEXHOJIOTUYECKOU MPOUYHOCTHIO?

63 13 yero ckiajpiBaeTCsl MPOBEpKa CIYKEOHBIX XapaKTEPUCTHK CBAPHBIX COCTUHEHUI?

64 Kakumu MeTogamMu MOKHO OLIEHUTh CTOMKOCTb CBapHBIX COCTUHEHUN K 00pa30BaHUIO
XOJIOJIHBIX Y TOPSIYUX TPEIIUH?

65 Kak onpenennTts CTOMKOCTh CBAapHBIX COCIUHEHHMI IPOTUB MEPEXOAA B XPYIKOE CO-
cTosiHuE?

66 B uem 0coOCHHOCTH MPOTEKAHMSI XUMUYECKIX PEAKIIHI MPU CBapKe?

67 Kakune oCcHOBHbBIE XMMHKO-(QHU3NYECKUE MPOLIECCHl OKA3bIBAIOT BIHSHHE HA KauecTBO
CBapHbBIX COCTMHEHUN?

68 Kak ucnonbp30BaTh NOHSITHS U SIBICHUS, OMMChIBAEMbIe (PU3XUMHEN B CBAPOUYHBIX MPO-
neccax?

69 Kak BnusioT BHEIIHUE (aKTOpPhl HA PABHOBECHME XUMUYECKUX peaKLuil pu cBapKe?

70 B uem cymHoCTh 3aKOHA AEHCTBYIOLIMX Macc?

71 B ueM paznuune Mex1y KOHCTaHTOM paclpeesieHusl 1 KOHCTaHTOW paBHOBECHS?

72 ['1ie u kak yuyuThIBae€TCS U UCIOIb3YETCS MPHU CBapKe XUMUYECKOE CPOJCTBO BELIECTB?

73 Kak Ha mpakTHKe Npu CBapKe MaTepHalIOB MCIOJIb30BaTh KOHCTAHTY PaBHOBECHS XHU-
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MHUYECKUX peakiui?

74 Kak ncnonb3oBaTh XUMHUUECKYIO SHEPTHIO B KaUeCTBE UCTOUHMKA TEIUIa P cBapke?

75 KakoBo 3HaueHHE MOBEPXHOCTHOTO HATSDKEHUS M BHYTPEHHETO TPEHHUs IS CBapouy-
HBIX MPOLIECCOB?

76 ['e 1 KaK y4uTHIBAIOT BSA3KOCTH JKUJIKOCTEH MpHU cBapKe?

77 B yem cymnocTs 3akoHa HepHcTa 1 r71€ B CBapOYHBIX MPOIECCAX €r0 UCHOIb3YIOT?

79 ['me B cBapOUYHBIX Mpoleccax MPUMEHSETCS MOHIATHUE YIPYTOCTh JUCCOIUALNN OKCH-
na?

80 Kakne ocHOBHbIE PEaKIIMOHHBIE 30HBI MOXXHO BBIJICIUTH MPH JYTOBOM CBapKe ILIaBs-
HIUMCSI STIEKTPOAOM?

81 Kak mpoucxoauT OKHCIIEHUE U JUCCOLMAIIUS OKUCIIOB MPU CBapKe?

82 Kakue npuunHbI BbI3bIBaIOT BOSHUKHOBEHUE TIOP MPHU CBapKe?

83 Kak 60poThCs ¢ TOPUCTOCTHIO TIPU CBapKe?

84 Uto npeacTasisioT coboi cBapovHbIe (DIFOCH U IILTAKH?

85 B 4yem cocTouT BO3/eiicTBHE IUTAKOB HA METAILI IPU CBapKe?

86 Kakune TpeOGoBaHMs MIPEIBSIBISIOTCS K CBOMCTBAM CBAPOYHBIX IIITAKOB?

87 B yem paznuune Mexay ATUHHBIMUA U KOPOTKUMHU IIIJIaKaMu?

88 Kak paznuyaroTcst KUCIble U OCHOBHBIE IIUTAKU?

89 KakoBo Ha3HayeHME IIAKOB, IOJYyYaEMbIX MPU PA3IUYHBIX CII0c00ax cBapKu?

90 B yem cocTouT paznnymne B cocTaBax MOKPBITUH SIEKTPOJOB U (DIIFOCOB?

91 B ocoGenHOCTh NITAKOB, 00Pa3yIOIIUXCS MPH TUTABIICHUH ()JIFOCOB U TIOKPBITHI?

92 Uem oTnuyaroTcs pa3nyHbIe MOKPHITUS AIEKTPOI0B?

93 Kakue nuiaku moiay4aroTcsi IpU IyroBOW CBapKe IUIABSIIMMCS 3JIEKTPOAOM B 3aIlUT-
HBIX razax?

94 Kak Bnuser cocraB (haroca Ha COCTaB MeTaJlIa CBAPHOTO COSTMHEHUS?

95 Kak npotekaer nporecc packuciaeHus Ipu CBapKe crajeit?

96 B yem coctout MonupunMpoBaHue MeTallia [IBa MpU cBapke?

97 Uro Takoe JerupoBaHue MPHU CBAPKE U C KAKOH LETbI0 €ro IPOBOAST?

98 Kak ocyiecTBuTh JiernpoBaHie MeTaia IBa oCPeICTBOM OOMEHHBIX peaKIuii?

99 KakoBbI myTH BBO/IA JIETUPYIOIIUX 3JIEMEHTOB B METAJLI CBAPHOTO 111Ba?

100 | B 9eM coCTOHT OTIINYHE JETHPOBAHUS Yepe3 MOKPHITUS U (DIFOCHI OT JIETUPOBAHUS Ye-
pe3 CBAPOYHYIO MPOBOJIOKY?

101 | Yem oOycrmoBiieHa BO3MOKHOCTh OYMCTKH METaJUIa IIIBa OT IIPUMECEH B X0/1€ CBapKu?

102 | Kak ouuCTUTBH MeTal 1IBa OT CEPhl B X0/1€ CBapKU?

103 | IToyuemy HeoOX0IMMO OrpaHMUYMBATH cojiepkanue Gochopa B MeTallsIe 1IBa MIPHU CBAp-
Ke cranen?

104 | B geM pa3HuIIA MPOIIECCOB yaAIEHUS cepbl u (hocdopa MmpH CBapKe cTayeit?

105 B ueMm cocTout Mexanu3m oOpa3oBaHMsI XUMHYECKOW HEOJHOPOJHOCTH B METAJJIE IIIBA
MIpH JISTUPOBAHUHU YepPe3 CBAPOUHBIC MaTEpUaIbl?

106 | Kakue BHIBI XHMHUYECKOH HEOAHOPOJHOCTH MOTYT BO3HUKHYTH B CBAPHOM COCIUHE-
HUU?

107 Kak Bimsier HecTaOMIBHOCTh CBAPOYHOTO MPOIecca Ha XUMUYECKYIO HEOTHOPOAHOCTh
MeTaJia mBa’?

108 UTO MOHUMAIOT MOJ] TEPMUHOM IUKBALIUSI»?

17




109

UTo NOHMMAIOT MO TEPMUHOM «CErperamus»?

110

Kak moBbICHTH OAHOPOJHOCTH METaJlJIa 1IBA IIPU CBApPKE MOKPBITHIMU 3JIEKTPO1aMu?

9. ®oHJ OLIEHOYHBIX CPEACTB /IJIsl NMPOBeJIeHUsI MPOMEKYTOUHOH aTTe-
CTAIUM 00YYAIOIIUXCS M0 JUCHUIINHE

9.1. IacnopT (oHAA OLIEHOYHBIX CPEICTB

Ne
n/n

Kountpoampyembie pazaenl
(TeMBbl) TUCHUTIITHHBI

Koa xonTposupye-
MOM KOMIIETEHIIUH
(WM ee 4acTH)

HaunmMmenoBanue
1
OLIEHOYHOI'0 CPeACTBA

1

W cTouHNKY SHEpPruu Mpy CBapKe

OIIK-1; IIK-1; T1IK-18

CobecenoBanue, OTYET 110
naboparopHoii padore. k-
3aMCHAI[MOHHbIC OUIIETHI

Temnosbie IMpOUCCChI IIPpU CBAPKE

OIIK-1; IIK-1; T1IK-18

CobecenoBanue, OTYET 110
naboparopHoii padore. k-
3aMCHAI[MOHHbIC OUIIETHI

[Tpoueccyl  KpuUCTaNIU3AMKA TIPU
CBapkKe

OITK-1; TIK-1; TTK-18

CobecenoBanue, OTYET 110
naboparopHoii padbore. k-
3aMEHAIIMOHHBIC OUIICTHI

[Tporiecchl  KPUCTAJUIM3ALUU TIPU
CBapKe

OITK-1; TIK-1; TTK-18

CobecenoBanue, OTYET 110
nabopaTopHoit padoTe. k-
3aMeHaIlMOHHBIC OUJICTHI

CBapuBaeMoCTh

OITK-1; TIK-1; TTK-18

CobecenoBanue, OTYET 110
nabopaTopHoit padoTe. k-
3aMeHaIlMOHHBIC OMUJICTHI

9.2. TunoBble KOHTPOJIbHBIE 32/IaHUS WIH MHbIE MATEPHUAJIbI, HEO0OX0AUMbIE
JJIS OLCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBbITA AEATEJbHOCTH, Xa-
PAKTEePU3YHIINX 3Tanbl GOPMHUPOBAHNS KOMIIETEHIIUI B MPoLecce 0CBOCHUS
0o0pa3oBaTeIbHOM MPOrPaMMBbI

9.2.1. OT4er mo 1adbopaTopHoii padore
Kommiekt oT4eToB 1o j1abopaTopHbiM padotam (mpuiiararotcst B Y MK/I).

1 ~ o
PGKOMGHHYGMBII/I NepeUYCHb OLICHOYHBIX CPEACTB IMIPCACTABIICH Ha CAUTC MY
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JlabopaTtopHast pabora Nel «DKcnepruMeHTaIbHOE UCCIIEI0BaHUE IIpoLiecca pac-
MPOCTPAHEHUS TEIIa MPU CBAPKE»
JlaGopaTopHnasi pabora Ne2 «TemmneparypHoe 1oJie Mpu CBApKE Pa3HOPOIHBIX
METaJUIOB C UCIIOJIb30BAHUEM METO/1a SJIEKTPOMOICTUPOBAHUS
JlaGoparopHnas padora Ne3 «lccinenoBanue nporeccoB 3aTBEPICBAHUS CBaApOU-
HOU BaHHBI C UCIIOJIB30BAHUEM METO/a MaTePHUAILHOIO MOACIIUPOBAHUS»
JlaGopaTopnasi padora Ne4 «VccinenoBanue (a30BbIX U CTPYKTYPHBIX MpEBpa-
LICHUM B METAJIE COCIUHEHUM, MIOJIyYEHHBIX CBAPKON»
Dopma omuema no 1adopamopuvim padomam (cooeprcanue):

1. lens paboTsr;

2. IIporpamma paboThI;

3. Onucanue 1aOOpaTOPHON YCTaHOBKH;

4. MeToauka UCCICIOBaHMIA;

5.Pe3ynpTaThl UCCIE0BaHNUM;

6. BeiBo1BI 110 paboTe

Tpebosanusn k oghopmaenuio 1ab6opamopHvix paoom:

Otyer (WM MPOTOKOJ) MO JlabopaTopHOM paboTe odopmiigeTcs Ha JIMCTax
oenoit Oymaru popmata A4 (210x295 mm). TekcT U pUCYHKH pa3MeIIaloTCs C OJ1-
HOU cTopoHbI JucTta. 1o moJKHBI OBITH HE MeHee 25 MM ciieBa U 15 MM cripaga,
CBEepXy U CcHU3Y. JIUCTBI, HAUMHAsI CO BTOPOTO, JOJKHBI ObITh MPOHYMEPOBAHHI.
[lepBbiM odopmitsieTcs TUTYIBHBIN JUcT. Ha cienyromieil crpanune Gopmynupy-
I0TCSl 1Ie7Ib Pa0OThl U OMMCHIBACTCSA XOJ PaOOThI, MPUBOAATCA (€ciu TpedyeTcs)
(bopMyJIbl, pacyeTHbIE COOTHOLUEHUSI U PE3yIbTaThl PACUETOB (IKCIEPUMEHTOB) B
BUJI€ TAOJIUIl, PUCYHKOB U rpaukoB. B COOTBETCTBUM C MOJTYYEHHBIMU PE3yJIbTa-
TaMH JIeJIal0TCsl BBIBOBI 00 BBIMOJHEHUM 3ajaHus. HyMepaiusi myHKTOB, TabJIuIl,
CXEM, PUCYHKOB U Tpa(UKOB CKBO3HAsI.

OTtuet oopmisieTcss B pyKOITMCHOM WJIM MAIIMHOIKMCHOM BapuUaHTe, CIIUBa-
€TCS B CKOPOCILIUBATENE WM MEPETIETAETCS.

Ilpoueodypa oyenueanus nadopamopuoil padbomul.

[Ipu npueme mnaGopaTopHO¥l pabOTHI OIEHMBAETCS: TOJTHOTA BBHITIOJHEHUS
OTIBITOB M IKCIIEPUMEHTOB, TIOJHOTA 0(OPMIICHUS OTYETa U JIOCTOBEPHOCTD TOJTY-
YEHHBIX PE3YJIbTAaTOB, CHOCOOHOCTh CTYACHTa MPOBOAUTH aHAIN3 MOJYYEHHBIX pe-
3yJIbTaTOB | JIeJIaTh BBIBOJIBI, CTETICHh IIOHMMAHMSI M BIIAJICHUS MaTEPHAIOM.

Kpumepuu oyenxu:
- OLICHKA «3a4TE€HO» BBICTABJISICTCS CTYACHTY, €CIIU:
e paboTa BBINOJHEHA B MOJHOM 00BEME C COOJIIOJICHHEM HEOOXOJMMOM mMo-
CJIEIOBATEILHOCTH MPOBEJCHUS OTBITOB U M3MEPEHUN;
® mpu pa3paboTKe TEXHOJOTUYECKUX MPOIECCOB MPOJAEMOHCTPUPOBAHBI CIIO-
COOHOCTh MCTOJIb30BaTh COBPEMEHHbBIE HHCTPYMEHTAJIbHBI CPEACTBA U yMe-
HUS BBIOMPATh OCHOBHBIE M BCIIOMOTaTeIbHbIE MaTEepUaIbl U CIIOCOOBI pea-
JIU3aIlii OCHOBHBIX TE€XHOJOTUUECKUX MPOIIECCOB,;
® B IIPEJICTABICHHOM OTUYETE NIPABUIHLHO U aKKyPaTHO BBHITIOJIHCHBI BCE 3aITHCH,
TaOJHIIBI, PUCYHKH, YEPTEIKH, TPA(PUKHN, BEIYUCICHUS U CIETaHbl BBIBOIBL;

19



® T[IOJy4Y€HBI OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI MO J1a00paTOpHOI padoTe.
- OLICHKA «HE 3a4TEHO» BBICTABIISICTCS CTYACHTY, €CIIH:

e paboTa BBINOJHEHA HE TMOJHOCTHIO, 1 00BEM BBHIMOJHEHHOW YacTH PabOTHI
HE MO3BOJISIET CJIENIATh MPABUIILHBIX BHIBOJIOB;

® WM ONBITHI, U3MEPEHUS, BBIYMCICHHS, HAOIIOJACHUS BBITIOJIHEHBI HEIpa-
BUJIBHO;

® 1pu pa3pabOTKe TEXHOJOTMYECKUX IPOIECCOB HE IMPOJAEMOHCTPUPOBAHBI
CIIOCOOHOCTBH HCIIOJIb30BaTh COBPEMEHHBIE MHCTPYMEHTAIBHBI CPEICTBA U
yYMEHUsI BBIOMpPATh OCHOBHBIC M BCIIOMOTATEIbHBIC MAaTepHalbl U CIOCOOBI
pear3anuy OCHOBHBIX TEXHOJIOTUUECKUX TPOLIECCOB;

® HE MOJyYeHbI OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI IO TAOOpaTOpHOI padoTe.
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10. O0pa3oBaTe/ibHbIEe TEXHOJOTMHA M METOAMYECKHE YKA3AHUS 10 OCBOCHHIO
TUCHUILINHBI (Y4eOHOr0 Kypca)

[Ipu peanuzanuu AUCHUIUIMHBI IPUMEHSIOTCS MHGOPMAIIMOHHBIE TEXHOJIOTUH
TPaJAUIIMOHHOT0, MOAYJIBHOTO (IO OTJAEIBHBIM TeMaM) oOydeHus, THHOPMAIMOH-
HbIE TEXHOJIOTH U TEXHOJIOTUU TUdPepeHIInPOBAHHOTO O0yUEHHUS.

CryzaeHTsl npopabaThIBatOT Ja00paTOPHBIE PAOOTHI U YIIPAKHEHUS! IPUMEHHU-
TEJIbHO K TEMaTUKE NUCIUIIINHBI.

MeTOI[l/I‘IeCKI/Ie YKazaHusd npenoaaBaTeiro

[Ipu ocBoeHMM BCEX pa3iesioB AUCIUIUIMHBI HEOOXOAMMO COYETaHUE BCEX
dbopm y4ueOHOHN NeITeNbHOCTH: MU3YYEeHHE JEKIIMOHHOTO MaTepuasa, BBIMOJTHEHHUE
3aJlaHUl Ha MPAKTUYECKUX 3aHATHUSIX, KaK C UCIOJIb30BAHUEM KOMIIBIOTEpA, TaK U
0e3 Hero, caMocTosATeNIbHasg padoTa ¢ PEKOMEHIyeMOU JINTepaTypol U MCIOIb30-
BaHME METOJUYECKUX YKa3aHWM, KOHCYJbTAIlMU IpernojaBaTesied MpU BbIMOJIHE-
HUU pacueTHO-TpaduyecKkux padorT.

21



11. YueOHO-MeTOoaM4Yeckoe U MHGOPMALMOHHOE oO0ecmevyeHHEe TUCHH-
IJIMHBI (Y4e0HOr0o Kypca)

11.1. O6s13aTesibHAA JTUTEPATYpa

No bubnmorpaduueckoe onvucanue Tun (yaeOHuK, yaeOHoe moco- | KommuecTro B
/o oue, yaeOHO-METOAMIECKOe onbanorexe
mocooue, MPaKTUKyM, Jp.)
1. MarepuanoBeieHue  CBapKHU IIpakTukym 45

npaktukym / A. U. Kosrtynos, C. B.
Msmun ; TT'Y ; MH-T MallmHOCTPOEHHUS
; kag. "CBapka, 00pab0TKa MaTepuaioB
JIABJICHUEM U POJACTBEHHBIE IPOLIECCHI".
-TI'Y. - Toapsartu : TI'Y, 2013. - 31 c. :
wi. - bubmmorp.: ¢. 30. - 8-69.

3opun H. E. MarepuanoBenenue cBap-
ku. CBapka IiaBjIeHUEM [ DJIEKTPOHHBIN
pecypc] : yue6. nmocobue / H. E. 3opun,
E. E. 3opun. - Canxr-IlerepOypr
Jlanb, 2016. - 164 c. : ui. - (YueOHUKH
IU1s1 By30B. CrienuasbHas JuTeparypa). -
ISBN 978-5-8114-2156-5.

YuebHoe mocodue

9BbC «Jlaup»

COT'JTACOBAHO

JupexTop HayuyHOU OMOINOTEKH

« »

20 1.

MII

(noonucw) (U.0. Pamunus)

11.2. JlonmosHuTeJbHAS JUTEpaTypa U yuyeOHbIe MaTepuaabl (ayamo-,
BH/I€OTIOCOOUS U JIP.)

e (doun Hayunoit bubdmmorexu TI'Y:

Ne bubnuorpaduueckoe onucanue Tun (yuebHuK, yueOHoe nmo- | KonnyecTBo B
/1 cobue, yueOHO- oubnuoreke
METOAUYECKOE Imocodue,
MPAKTUKYM, ayJ10-, BU-
JIE0TI0CO0us U Ap.)
4. XKunkodaszueie crnocoObl MPoU3-
BOJICTBA CIIOMCTBIX KOMITO3UIIMOHHBIX Monorpadus DJIEKTPOHHBIN
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Ne
/o

bubnuorpaduueckoe onucanue

Tun (yuebHuk, yueOHOE 10-
cobue, yueOHO-
METOMYECKOe TI0co0ue,
MPAKTUKYM, ayIH0-, BH-
JIEOTIOCO0US U Ap.)

KonnuectBo B
ouoInOTEKE

matepuainoB : moHorpadus / A. U. Ko-
BTyHOB, C. B. Msimun ; TT'Y ; Un-T
MammHOCTpoeHus ; kad. "Capka, 00-
paboTKa MaTepHalioB JaBJICHUEM U POJI-
ctBeHHble nporneccel”. - TI'Y. - Tonpar-
™ : TT'Y, 2016. - 135 c. : un. - buo-
muorp.: ¢. 123-133. - ISBN 978-5-8259-
1018-5 : 62-58.

pecypce

Mertamnyprusi IBETHBIX METaJUIOB
[OneKTpoHHBIA pecypc] : DIEKTPOH.
yueb.-meroa. mocooue / A. U. Kosry-
HoB, T. B. Cemucrenona ; TI'Y ; UH-T
MamuHocTpoenus ; kad. "Csapka, 00-
paboTKa MaTepHaioB JaBJICHUEM U POJI-
ctBeHHble nporeccel”. - TT'Y. - Tonpar-
a : TT'Y, 2016. - 63 c. - bubnuorp.: c.
63. - ISBN 978-5-8259-1014-7 : 1-00.

YyebHOe 1mocodue

DIIEeKTPOHHBII
pecype

KoBTyHOB A. n.
Crioucteie KOMIO3UIIMOHHBIE MaTepua-
JBI : NEKTPOH. y4yeO. mocodbue / A. U.
Kostynos, C. B. Msmun, T. B. Cemu-
creHona ; TT'Y ; UH-T MammmHOCTpOEHUSA
; kad. "CBapka, 00paboTka MaTepraioB
JABJIEHUEM U POACTBEHHBIE MPOLIECCHI".
-Tr'Y. - Tomesittat : TI'Y, 2017. - 75 c. :
wi. - bubnuorp.: c. 68-75. - ISBN 978-
5-8259-1137-3 : 1-00.

YuebHoe mocodue

ONEeKTPOHHBIN
pecypc

KoBTyHOB A. N.
HoBble KOHCTPYKIIMOHHBIE MaTepHUalIbl
[DnexTpoHHBIH pecypc] : nabd. mpakTH-
kyM / A. . Kostynos, 0. FO. Xoxos,
C. B. Mamun ; TT'Y ; UH-T MamuHO-
ctpoenust ; kad. "CBapka, oOpaboTka
MaTEpUasoB JABJIEHUEM U POJCTBEHHBIE
npoueccsl”. - TI'Y. - TompsarTi : TI'Y,
2016. - 43 c. - bubmuorp.: c. 42. -
[Mpwun.: c. 43. - ISBN 978-5-8259-1124-
3:1-00.

JIaGopaTopHBIil MPAKTUKYM

ONEKTPOHHBIN
pecype

Texnomorus u  00OpyIOBaHUE
CBapKH TUIaBIIEHUEM [DIIEKTPOHHEBIN pe-
cype] : na6. mpaktukym / B. I1. Cuno-
poB [u ap.] ; TT'Y ; UH-T mammHOCTpO-
enus ; kad. "Csapka, oOpaboTka Mare-
pHalloB JaBlIEHWEM U POICTBCHHBIE
npoueccel” ; mox pea. B. I1. Cunoposa,
K. B. Motopuna. - TT'Y. - Tonpartu :
Ty, 2017. - 392 c¢. - bubmuorp.: c.

YuebHOEe 11ocodue

1CD
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No bubnuorpaduueckoe onucanue Tun (yuebnuk, yueoHoe mo- | KomnuecTBo B
n/m cobue, yueOHO- Ooubmmoreke
MeToau4ecKoe mocoodue,
MIPAKTUKYM, ayIUO0-, BU-
JIEOTIOCO0US U Ap.)
379-380. - Ilpun.: c. 381-392. - ISBN
978-5-8259-1019-2.
9. EnerioB B. B. Capka u HaruraBka
U3JIeNN U3 JIETKUX CIUIaBOB Tpexdas-
HOW JIyrol HEIJIaBSIIUMUCS DJIEKTPO-
naMu  [OnexTpoHHBIH pecype]| : 7a0.
npaktukym / B. B. EnprioB, M. C. Ca-
outos ; TI'Y ; IH-T MalmmmHOCTPOEHUS ; o
" JIaGopaTopHbIii Ipak-
kad. "Cpapka, oOpaboTka MaTepuanoB THKYM 1CD
JABJICHUEM U POJICTBEHHBIE MPOLIECCHI",
kad. "[IpoexTrpoBanue U SKCILTyaTaIUs
apromoOmiein”". - Toapartu : TIY,
2015. - 40 c. : un. - bubauorp.: c. 38. -
[Tpun.: c. 39-40. - ISBN 978-5-8259-
0846-5
e pyrue GOHIbL:
11.3. Ilepeyenp pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepuer"

MexayHapOIHbIM HAYYHO-TEXHUYECKUN U TPOU3BOACTBEHHBIN KYypPHAI
«ABTOMaTHYECKas CBapKa». DJIEKTPOHHBIA TOKYMEHT. JlocTyr:
http://patonpublishinghouse.com/rus/journals/as.

Kypnan «MetainoBeeHre U TepMUYECKas 00pabOTKa METAIIOBY.
OnekrponHslii fokymeHt. Joctym: http://mitom.folium.ru/
Hay4Ho-TexHUYeCKui 1 MPOU3BOJICTBEHHBIN KypHal «COOpKa B Mallu-
HOCTPOEHUH, TPUOOPOCTPOCHUIY . DIEKTPOHHBIN TOKyMeHT. JlocTym:
http://www.mashin.ru/

Kypnan «CBapka u AMarHOCTUKA». DIEKTPOHHBIN TOKYyMeHT. JlocTyr:
http://svarka.naks.ru/

Kypnan «CBapoyHoe IPOU3BOJACTBOY». DIEKTPOHHBIA TOKYMEHT. J{0-
crym: http://www.ic-tm.ru/

Kypnan «Capiuk B Poccun». DneKTpoHHBIN 10KyMeHT. JlocTy:
http://booktech.ru/journals/svarshchik-v-rossii

Kypnan «TexHOI0rHUsI MATUHOCTPOCHUS» . DIEKTPOHHBIA TOKYMEHT.
Hocrym: http://www.ic-tm.ru/

Kypnan «Tspxenoe MalIMHOCTPOEHNE». DIIEKTPOHHBIN TOKYMEHT. J[o-
crym: http://www.tiajmash.ru/

Kypnan «YnpoyHSAONIME TEXHOJIOTHU U MTOKPBITUS». DIIEKTPOHHBIN J10-
kymeHT. [octyn: http://www.mashin.ru/
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e Kypnain «l{BeTHbIE METAILIBD). DIEKTPOHHBIA JOKYMEHT. JlocTym:

http://www.rudmet.ru/
o Caiitr denepaibHOM CIYKObI MO0 HHTEIUICKTyaIbHOM COOCTBEHHOCTH.
http://www1.fips.ru ...
e Poccuiickuii cepBep nmareHTHOU nHpopManuu EBporeiickoro naTeHTHOro
BemomcTBa: http://ru.espacenet.com

11.4. IlepeyeHb NPOrpaMMHOI0 o0ecnevYeHust

Ne Haumenosanmne I1O Kosmn4yecTBo | PekBu3uTHI J0r0BOpa (nara,
n/n JIMLIeH3UI HOMep, CPOK JAeHCTBHA)

1 | Windows 1398 Beccpounas

2 | OfficeStandart 1398 Bbeccpounas

OCYIIECTBJICHUA 06p33OBaTeJII>HOFO nmponoecca 1mo IMCIamIJaInHe (MOJ]yJIlO)

11.5. Onucanue MaTepuajJbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMON /I

HaumeHoBaHue 000py- §
JOBAHHBIX Y4eOHBIX dakTnyecknid “= g =
No Ka0uHeToB, J1adoparto- ajapec y4eOHbIX é 5 E
w/n puii, MACTEPCKHUX H AP. IlepeyeHb 0CHOBHOIO 000PYAOBAHMS Ka0MHeToB, Ja- § 2 =
00bEeKTOB /ISl IpOBe/e- Ooparopwuii, ma- g 5 =
HUS NPAKTHYECKHX U CTEPCKHX M AP. = = §
J1a00pATOPHBIX 3aHATHI =
E-405 Cron muceMeHHbIH , Ctyn , cton | 445020 Toxpsittan | 69 16
JlaGopatopust u ctyn juig npenoaos. Jlocka ayautop- | benopycckas 16B
"OcHOBBI cBapKu" Hast (menoBasi), Jlocka aJyieKTpOHHAS
Webster, BrinpsiMutens  CBapOYHBIN
B/1Y-201Y, lIkad razoBslii ¢ 6anaoHoM
aprona, Kommneiotep , Ilpuntep, Ctox
1. paboumit , Illur snekTpopacmpenenn-
tenpHbId 1113, Cton cBapounsiii, Ilpo-
exkrop Acer, Cremnax, YCTpoilcTBO na-
3epuoe LMA, Muxkpockon MUM7,
Muxkpockon MET-3, Crenng moaenupo-
BaHus, Cnekrporpad, Illkagp ympasie-
HMUSL.
A-303 Croun yyeHH4ecKHii , cTyi , focka | 445020 Tomabsittu | 85 60
YuyebHas ayauTo- | ayAUTOpHAS (MarHMTHO-MapkepHas), | , benopycckas
pus A7 TPOBEACHHUS 3a- | IPOEKTOp, CHCTEeMHBIN Ojok, skpaH c¢ | 14b
HATHH JIEKIIMOHHOTO TH- | 3JIEKTPONPHBOJIOM..
na. YdeOHas ayauTOpUS
JUIsl TIPOBEJIEHUS 3aHATUH
CEeMHUHAPCKOTO THUIA.
VYueOHass ayautopus s
2 KypCOBOTO TPOEKTHPOBa-
' HUSI (BBITIOJIHEHHST KypCO-
BEIX paboT). YueOHas
ayAuTOpHUs AN TIpOBeJie-
HUsI TPYNIOBBIX M WHJHU-
BHIYalbHBIX KOHCYJbTa-
nui. YueOHast ayuToOpus
JUIsl TIPOBEJICHUS 3aHATUH
TEKyIIEro KOHTPOISI W
IIPOMEXXYTOYHOM  aTTe-
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n/n

HaunmenoBanue 060py-
JOBAHHBIX y4eOHbBIX
Ka0UHeTOB, J1a6opaTo-
puii, MACTEPCKHUX M AP.
00bEeKTOB /ISl IpOBe/e-
HUS IPAKTHYECKUX U
J1a00paATOPHBIX 3aHATHI

IlepeyeHb 0CHOBHOIO 000PYAOBAHMS

DakTUYeCKH il

ajgpec y4eOHbIX
KaOUHETOB, Jia-
Ooparopwuii, ma-
CTEepPCKHX H Jp.

ILnomanp, M2

KouanuecTBo
MOCATOYHBIX MECT

CTaInu.

KomnerotepHslii kiacc.
ITomemienue s camo-
CTOSITENBHON paboTHI.
VYueOHast ayAuTOpHs IS
MIPOBEACHUS 3aHATUI
CEeMHHApCKOro THIIA.
VYueOHast ayAuTOpHs IS
KypCOBOTO IIPOEKTHPOBA-
HUS (BBITIOJIHEHUS KYPCO-
BEIX paboT). YueOHas
ayIouTOpUs sl IPOBENE-
HUS TPYNIOBBIX U UHIHU-
BHYaJbHBIX KOHCYIbTa-
nuil. YueOHas ayTuTopus
TSl IPOBEICHUSI 3aHATHI
TEKYILero KOHTPOJIA 1
IIPOMEKYTOUYHOH aTTe-
craruu. ([-401)

Cron yuennueckunii, ctyi, [1IK ¢ BbIxo-
JIOM B CETb UHTEPHET

445020, Camap-
ckas 00:1., . To-
JBATTH,

Va. benopycckas,
14,

©
>
©
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