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1. Ilesan ocBOeHMsI AMCHMIIJIMHBI:

[lenbto ocBoeHUst AUCHUIIINHBI «DU3NUECKHE OCHOBBI CBapKH IUIABJICHUEM) SIBIISETCS
dbopMupoBaHue 6a30BbIX 3HAHUI O (PU3UUYECKUX MPolIeccax reHepaluy KOHIEHTPUPOBAHHBIX HC-
TOYHUKOB SHEPIUU 7151 00pabOTKH MaTepHAIIOB, B IIEPBYIO OUEPE/Ib TEXHOJIOTUIECKUX AIEKTPOH-
HBIX U JIA3€PHBIX ITYYKOB.

N3zyuenne kypca «Pu3ndeckue OCHOBBI CBAPKHU IJIABIEHHUEM» CIIOCOOCTBYET pacuiupe-
HUIO KPYTro30opa B 00JIaCTH TEXHUYECKUX HAYK, JaeT TOT MUHUMYM (DyHJIaMeHTaIbHBIX 3HaHUH, Ha
0a3e KOTOpBIX OyaymIHii 6akajaBp CMOXKET CaMOCTOSATEIIHO OBJIAJICBATh BCEM HOBBIM, C YEM EMY
MPUJIETCS CTOJIKHYTHCS B IPO(EeCCHOHAIBHO 1eATETbHOCTH.

2. Mecto aucunminnbl B ctpykrype QOOII 6akanaspuara

Jucnunnmna «®usndeckre OCHOBBI CBAPKU IJIaBJICHUEM» SIBIISIETCS YacTbiO PO eccro-
HAJIBHOTO LIMKJIA TUCUUIUIMH IMOATOTOBKHM CTYJEHTOB I10 HAaIpaBlIeHUIO «MaIlIMHOCTPOEHHUEY.
Jucnununa peanusyercs Ha MammHoctpoutenbHoM (akynbTeTe kadeapoit «OuTCIDy.

JucuumnirHa HarpasieHa Ha OpMHPOBaHUE TPOPECCUOHATBHBIX KOMITETEHIIUIN BBIITYCK-
HuKa, chopmynupoBanHbix B @I'OC.

B 6a30Boii yactu bioka 1 «/Iucuuniauabl (MOxyJm)»:

- MaTepHaloBEeICHUE;

- husmka;

- OJICKTPOTEXHUKA U ANEKTPOHHUKA

- du3nyecKre OCHOBbI CBAPKHU IUIABIICHUEM;

3. Kommnerenuun o0yuaiomierocsi, popmMupyeMbie B pe3y/abTaTe OCBOCHHS JHCIIH-
TJIHHBI

CornacHo ®I'OC no HampaieHnto «MalrHOCTPOEHHE» TPUMEHUTENBHO K JUCIUIINHE
«®Pu3nyeckre 0OCHOBBI CBAPKH IUIABJICHUEM) BBIITYCKHHUK JIOJKEH 00J1a/1aTh TPO(PecCHOHATbHBIMU
KOMITETEHITHSIMU:

B pe3yabTaTre ocBoeHHMs1 00pa3oBa-
Kon xomnerten- . Ilepeyenb MuIaHNUpPYeMBbIX pPe3yJIbTATOB 00yue-
TeJILHOW MPOrpaMMbI 00y4aio-
101014 . HHS 10 THCIHUILTAHE
IUICA T0JI2KeH 00J1a1aTh

[IK-1 - Croco- | UIIK-1.1. PaccunuTeiBacT u OT- | 3Hamb: - OCHOBBI MaTEeMaTHICCKUX Me-

OeH TexHUYe- pa6aTLIBaeT TEXHOJIOTUYECKUEC TOOOB, HeO6X0,I[I/IMBIX AJI TIPUHATUSA

CKHU ITOJAT0TaB- PEXKUMBI U ITapaMETPEI CBapKU Hay4YHO-0OOCHOBAHHBIX PEIICHUH.

JIMBAaTh CBapO4- | KOHCTPYKUMH (M31€Nnid, po- ymembs: - IPUMEHATh HAyYHO-000CHO-

HO€ NMPOU3BOJ- | AYKIIMH) JTHOO0M CII0)KHOCTH BaHHBIE PEILICHUS HA OCHOBE MaTEMa-

CTBO, ero obec- THKHU.

IEeYCHUe U HOP- 6/1a0emp: - OCHOBHBIMH I10JIOKCHUSIMH,

MHPOBAHUC 3aKOHaM4 U MCTOJaMHM MaTCMaTHUKH, HC-
00XOIMMBIMH JIJISI TPUHSTHS HAYIHO-
000CHOBAHHBIX pelIeHUI

CTyAeHT H0KeH NPUMEHSITh TTOTYyYCHHBIE 3HAHUS B TTPAKTHUECKOHN IeATEITHbHOCTH.

CTyAeHT AOKEH YMETh pelaTh CIeAyIOHe 3a/1a4 — IPUMEHSTh MOTy4YeHHbIe 3HAaHUM U1 aHaIu3a
Y OCBOEHHSI KOHKPETHOT'O CBapOYHOr0 000pYA0BaHUS.

4. CTpyKTypa U coep:KaHue JUCHUIIMHbBI

OO0mas TpyJ0€MKOCTh OCBOEHUS JUCITUTUIMHBI COCTABIISIET 2 3aUeTHbIe euHUIIbI (72 Jaca).
[IporpaMMoii TUCHUIUIMHBI TPELYCMOTPEHBI JIEKIIMOHHBIE 3aHATHS — 18 4., CeMUHApCKUE 3aHATHS —
18 4., camocTosATenpHAsE paboTa cTyneHTa - 36 4. Bun mpomexxyTodHo# aTtectanun — 3a4€T. CTpyK-
Typa U coiepKaHue JUCLIMILIMHBI peacTaBieHsl B [Ipunoxxennn 3.

Coaepsxanue pa3faeoB AUCHHUIIIMHBI

BBepaenue. Posib Gpu3NKH B CBAPOYHOIl TEXHHUKE.



®du3nka Kak BaKHEHIIIHIA UCTOYHHUK 3HAHUK 00 OKpy»KatoreMm Mupe. Poib GHU3uKu B CBapOYHOM TeX-
Huke. CBapka IMpolecc MOIyYEHUs MOHOJUTHBIX HEPa3beMHBIX coeAuHeHUH. cTopusi BOZBHUKHO-
BeHUs cBapku. [[peBHUE criocoObl CBapKH: Ky3HEUHas U JuTelHas cBapka. M300perenus benapaoca
H.H. u CnaBsinoBa H.I'. CoBpemennblie ciocoObl cBapku. CBapka Kak pe3yJbTaT pa3BUTus pusnde-
CKHUX SBJICHUH U mpoueCcCoB. OCHOBHBIE TEXHOJIOTHYECKHUE oncpanuu 1pru Npou3BOACTBE CBAPHBIX
KOH-CTPYKIMH U UX XapaKTepUCTHKA.
O01ue BONPOCKHI CBAPKH IJIaBJIeHHEM
Knaccudukarms MeToz0B 1 crioco00B CBapKH IJIaBICHUEM
OO6pa3zoBaHue U CTPYKTypa CBAPHOTO COSAMHEHHS IPU CBAPKE IIaBICHUEM
[TonsiTHe 0 cBapuBAaEMOCTH METAJUIOB IIPU CBAPKE IUIABICHUEM
Knaccugukanus mBoB 1 CBapHbIX COSAMHEHHUH B 3aBUCIMOCTH OT PACTIOIOKEHHUS CBAPHBAEMBIX dJI€-
MCHTOB, KOH(l)I/IpraLH/II/I Ba, KOJIMYECTBA IIPOXOA0B, ITOJOXKECHUS B IIPOCTPAHCTBE
OCHOBBI TEXHOJIOTMH CBAPKH IJIABJIeHHEM
[ToaroroBka KpoMOK U cOOpKa IO/ CBapKy
TexHonornyeckue 0COOEHHOCTH AyToBOM cBapku. CBapKa MITyYHBIMH JIEKTPOIaMHU
TexHonornyeckue 0coOOEHHOCTH AyTroBoil cBapku. [lomyaBromaTnueckas u aBToMaTH4eCKasi CBapKa.
TexHonornyeckre 0COOEHHOCTH TIA3MEHHO-TyTOBOI CBAPKHU.
OCHOBBI TEXHOJIOTHH CBAPKH IUIABJIEHUEM
TexHonOrMYecKkre 0COOCHHOCTH AIIEKTPOILIAKOBOM CBAPKH
TexHonOrMYecKkre 0COOEHHOCTH AIIEKTPOHHO-TTy4eBOM CBapKu TeXHOIOTHYecKne 0COOCHHOCTH Jia-
3epHO# cBapKu TeXHOIOTHUECKHUEe OCOOCHHOCTH ra30Boi cBapkH TeXHOJIOTHYECKHEe 0COOEHHOCTH
HaIiaBKHu
TexHonornyeckre 0cOOEHHOCTH TEPMUUECKON PE3KH
JedexThl cBapkHu
JleexTbl cBapHBIX CO€ANHEHUH, BHITIOJTHEHHBIX CBAPKOH IIaBIEHUEM, METO/IbI UX MPEAYIPEkKICHHS
1 UCIIpaBJICHUA
Texnuka 0e30macHOCTH
TexHuka 6€30MacHOCTH MPU CBapKe TUIABICHUEM
IIpoexTHpoBaHMe TEXHOJOIMH CBAPKH IJIaBJIe-
HUEM
OCHOBBI IPOEKTUPOBAHUS TEXHOJOTMUECKOTO MIPOLIECCa CBAPKHU IUIABIEHUEM DJIEMEHThI TEXHOJIOTUU
OCHOBEI MMPOCKTUPOBAHUA TCXHOJIOTHYCCKOI'O IMPOLECCa CBAPKU IJIABJICHUEM TUIIOBLIX KOHCTPYKIII/Iﬁ
Pacuer PasMEpOB 30HbI MPOIIABJICHUA ITPU CBAPKE CTBIKOBBIMU U YIJIOBBIMU HIBAMHA Pacuer pexu-
MOB IEKTPOIIIAKOBOM CBapKH

5. O0pa3oBaTesibHbIE TEXHOJOTHU

MCTOHI/IKa npenoaaBaHuA AVCHHUIIINHBI «DusndecKkre OCHOBBI CBApKH ILIABJICHUEM) H
peanu3anus KOMIETEHTHOTO MOX0/1a B U3JI0KEHUU U BOCIIPUSATUU MaTepHalia MpeayCcMaTpruBaeT
HCIIOJIB30BAHUE CIICAYIOINUX aKTUBHBIX H HHTCPAKTHBHBIX q)OpM IMPOBCACHUA I'PYIIIOBBIX, UHIW-
BUJyalbHBIX, ayIUTOPHBIX 3aHSATHI B COYETAHUU C BHEAYAUTOPHOU pabOTHI ¢ 1eNbio (HhopMUPO-
BaHUS U Pa3BUTHS MPOPECCHOHATBHBIX HAaBBIKOB 00YYaIOLTNXCS:

- IEKLIMU, B TOM YHCIIE C IOCTAHOBKOW MPOOJIEMBI B 00CYKIeHHEM MyTel ee pelIeHus;

- nmabopaTopHble paOOThl U MPAKTUYECKUE 3aHATHS, MPEIyCMaTPUBAIOIINE HUCCIIEI0Ba-
TEIbCKUN MeTOJI Mpu paboTe ¢ PU3nUecKol YCTAHOBKOW WIJIM MaTeMaTHYECKOM MOJIENbI0, B pe-
3yJbTaTe, KOTOPOTO, CTYJIEHT CAMOCTOSITEIHHO MPOBOJAUT MU3MEPEHUE H3YyYaeMBIX MapaMeTpPOB,
00paboTKy MOTYYEHHBIX PE3YIBTATOB M BHIOOP METOIOB PEIICHHUS;

- KOMaHAHbIC (POPMBI MPOBEJCHUS MTPAKTUUCCKUX 3aHATHH;

- MHAUBUAYAJIbHBIC KOHCYJIbTAllUH, B TOM YHCJIC C UCIIOJIB30BAHUCM KOMIIBIOTCPHBIX TCX-
HOJIOTHIA;

- OpraHu3anus U NpoBeIeHHE TEKYIEro KOHTPOJIS 3HAHUN CTYAEHTOB B (popme OIaHKO-
BOT'O TECTUPOBAHUS.



OTH TEXHOJOTUU 00€CTIeYnBaIOT (POPMUPOBAHUE Y CTYJEHTA OOIICKYJIBTYPHBIX U ITpodec-
CHOHAJIBHBIX KomrieTeHIuH (11.3), u BeinoaHenue TpedoBannii ®@I'OC BO, npenpsBiseMbIx K
00beMy 3aHIATHH, MPOBOANMBIX B MHTEPAKTUBHBIX (popMax (CM. II. 4).

MeTtoauka npenoiaBanus 1MCUUIUINHEBI «DHU31uecKre OCHOBBI CBAPKH IJIABJIEHUEM) U pe-
aJu3anys KOMIIETEHTHOTO MOAX0Ja B M3J0KEHUH M BOCHPHUATUU MaTepuaia IpeaycMaTpuBaeT
UCTIOJIb30BaHUE CIIEIYIOIINX AKTUBHBIX M HHTEPAKTUBHBIX (DOPM IPOBEIEHUS TPYNIIOBbIX, HH/IH-
BU/yaJIbHBIX, ayIUTOPHBIX 3aHATHI B COUYETAHUM C BHEAYAUTOPHOIN paboThI C 1enbio (popmupo-
BaHUS U PA3BUTUA MPOPECCUOHATHHBIX HABBIKOB O0YYarOIIUXCA:

— YTEHHUE JIEKUUU C JEMOHCTpalMEN clIaiiloB IPE3EHTALUHU U BHICOPOIUKOB IOCPEACTBOM MYJIb-
TUMEAUMHOTO 000PYI0BaHUS C BEJEHUEM KOHCIIEKTA JIEKIUN CTYJEHTOM;

— TPaKTHYECKUE 3aHATUS C MCIOJb30BaHHEM MH(POPMALMOHHBIX TEXHOJIOTHH C MTOCTaHOBKOW
po0IieMbl U 00CYK/IEHUEM ITyTEH ee pelleHus;

— BO3MOYKHOCTh B3aWMOJICHCTBUS, B3AUMHOTO OOY4EHUS U B3aMMHOTO KOHTPOJIS O0YYarOIUXCs B
npoliecce MPaKTHUECKUX padoT, GOpMUPOBAHHE HABBIKOB KOMAaHHON pabOTHl U (JOPMHUPOBAHHE
JUJIEPCKUX KOMIETEHIMN OTACTBHBIX 00yYaroIuXcs;

—  UCNOIb306aHUE MEXHOI0ZUT INEKMPOHHO20 00YUEHUA
https://online.mospolytech.ru/enrol/index.php?id=3794;

— UHAMBHyaJIbHbIE KOHCYJIbTALlMHU, B TOM YHCJIE C UCIIOJIB30BAaHUEM KOMITBIOTEPHBIX TEXHOJIO-
TUH U CTIeUANIU3UPOBAHHOTO COOOIIECTBA B COIIMANILHOM CETH;

— BBINOJHEHHE KYPCOBOT'O MPOEKTA C UCIIOJIb30BaHUEM HH(OPMALIMOHHBIX TEXHOJIOTHIl;

— ONIIOHUPOBAHME CTYJEHTAMHU KYPCOBBIX IPOEKTOB JIPYT APYyra;

— OCBOEHHE TEOPETUYECKOro Kypca 1o yueOHHKaM U HOPMAaTHBHO TEXHUYECKHM JTOKYMEHTaM;

— OpraHu3anys U MPOBEACHUE TEKYIIET0 KOHTPOJIS 3HaHUH CTY/IEHTOB B JopMe OaJuTbHO-peii-
TUHIOBOT'O OLIEHWBAHHUSA U IIPAKTUKO-OPUEHTUPOBAHHOTIO 3a4€Ta.

VY nenbHbIN BeC 3aHATHIA, TPOBOIUMBIX B UHTEPAKTHBHBIX (POpPMax, ONpeieieH IIaBHOI 1eNbI0
00pa3oBaTeNbHON MPOTPaMMBbl, OCOOCHHOCTBIO KOHTHHTEHTa 00YYarOIIUXCS U COJIEPKAHUEM JAHCIU-
IUIMHBL U B LEJIOM 10 AMCUUIUIMHE cocTaBisieT 50% ayIuTOpHBIX 3aHATHH. 3aHATHUS JIEKIMOHHOTO
Tuna coctaBisitoT 33,3 % oT 00beMa ay TMTOPHBIX 3aHITHHA.

OTH TEXHOJOTHH 00eCcTIeYnBalOT (OPMHUPOBAHUE Y CTYAECHTA OOLIEKYIBTYPHBIX U Ipodec-
CHOHAJIbHBIX KoMIleTeHIMH (11.3), 1 BeinonHenue TpedoBanuit ®I'OC BO, npenbsBisieMbIX K 00b-
€My 3aHSATHH, IPOBOJUMBIX B MHTEPAKTUBHBIX opMax (cM. II. 4).

5. Oopa3oBaTe/ibHbIE TEXHOJIOTHH.

MeTtoauka npernoaaBaHus AUCUUIITHHBI « DU3NYECKUE OCHOBBI CBAPKU TUIABIICHUEMY U
panrsanus KOMIICTCHTHOCTHOT'O IMOAX0Aa B U3JIOKCHUHU U BOCIIPUATHH MaT€pHraia mpeaycmar-
pPUBAET MCIOIB30BAHUE CIEAYIONINX aKTHBHBIX U HHTEPAKTUBHBIX ()OPM MPOBEACHUS TPYIIIO-
BbIX, MHANBUAYAJIBHBIX, aYIUTOPHBIX 1 BHEAY JUTOPHBIX 3aHSITHH:

- YTeHHE JICKI[UH COMPOBOXK/IAETCS pa3IaTOUYHBIM MaTEPHAIIOM, TOKA30M CIIalJIOB C TO-
MOIIIbIO KOMITBIOTEPHOM U IPOEKTOPHOM TEXHUKU M WIUTIOCTPUPYETCS HArJISAHBIMU IOCOOU-
SIMU;

- 00CY’)KICHUE | 3alIiTa JOKJIAI0B IO JUCIUTUINHE;

- IPOBEJIEHUE KOHTPOJIBHBIX padoT;
- WCTIOJIh30BaHNE MHTEPAKTUBHBIX (POPM TEKYIIEro KOHTPOJISA B opMe ayJUTOPHOTO U
BHEAyIUTOPHOTO UHTEPHET — TECTUPOBAHMSI.

6. OueHouHbIe CPeICTBA /Il TEKYLIEro KOHTPOJIsl YCIeBAeMOCTH, POMEKYTOYHOM
aTTeCTAIlMU M0 HTOTAM OCBOCHHS THCIUIIMHBI M Y4eOHO-MeTOHYECKOe 00ecniedeHrue camo-
CTOSITEJILHOI PadoThI CTYAEHTOB.

B mporniecce 00y4eHUsT HCIIOMB3YIOTCS OLEHOYHBIE CPEICTBA PYOESIKHOTO KOHTPOJIS yCIie-
BAaC€MOCTH U MPOMCIKYTOYHBIX aTTeCTaI_II/If/’I U CIICAYIOINEC BUIbL CaMOCTOSITCIILHOU paGOTLIZ TECTU-
poBaHue, pedeparsl.



6.1. @oH/1 OLIEHOYHBIX CPECTB /JIsl MPOBeIeHUs MPOMEKYTOYHOM aTTecTanuu 00y4aronuxcs
10 JUCHHUILINHE (MOAYJII0)

6.1.1. [lepeueHb KOMITETCHIIUN C YKa3aHUEM ATANOB UX ()OPMUPOBAHUS B MTPOIECCE OCBOSHUS 00pa-
30BaTEIbHON MPOTPAMMBI.

B PE3yIabTaTC OCBOCHHNA JUCHHUIIIINHBI (MOHYJ'IH) q)OpMI/IpyIOTCSI CJICOYIOIINEC KOMIICTCHIIUU:

Kox xomme- B pe3yabTaTte ocBoeHHs 00pa30BaTeIbHOI MPOrpaMMbl 00y4aromuiics
TeHIUH JI0JI3KeH 00,1a1aTh

Crnioco0eH TeXHUYECKH MOAr0TaBINBATh CBAPOYHOE IIPOU3BOJICTBO, ET0

[K-1
obecrieyeHrne 1 HOpMUPOBaHHE

B npouiecce ocBoeHMs 00pa3oBaTeabHON IPOrpaMMBbl JaHHbIE KOMIIETEHLIUU, B TOM YHCIIE
UX OTJIeJIbHbIE KOMIIOHEHTBI, ((OPMUPYIOTCS IO3TAIIHO B X0/1€ OCBOCHUS 00yUarOIIUMUCS AUCIH-
IUTAH (MOJTyJIeH ), IPAaKTUK B COOTBETCTBHH C Y4EOHBIM IUIAHOM U KaJICHIapHBIM rpaukoM y4eo-
HOT'0 Ipoliecca.

B npouiecce ocBoeHus 00pa3oBaTeabHON IPOrpaMMBbl JaHHbIE KOMIIETEHLIUU, B TOM YHCIIE
UX OTJIeJIbHbIE KOMIIOHEHTHI, ((OPMUPYIOTCS IO3TAIIHO B X0/1€ OCBOCHUS 00yUarOIIUMUCS TUCIH-
TUIAH (MOJTyJIei ), B COOTBETCTBUU C YICOHBIM IIJIAHOM U KAJICHAPHBIM rpaduKkoM y4eOHOTO Ipo-
necca.

CooTBeTcTBHE KOMIETEHIMH, (POPMUPYEMBIX MTPU U3YUEHUH TUCLUILIMHBI, U BUJOB 3aHsI-
TUH ¢ yueToM (OpPM KOHTPOJIS

Ilepeuenn Buasl 3aHsaTHi DopMBI KOHTPOJIS

KOMICTCH- | 71| 1p | P | CPC
1007071

Y CTHBIN OTBET Ha JIEKIUU, TPAKTUYECKOM 3aHSATHH.
[TucpbMeHHBIH ONpoc Ha KOHTPOJIBHON paboTe.
[IpoBeneHne NTUCEMEHHOIO 3a4eTa.

IK-1 + + + + | ToroBoe TecTupoBaHue.

TectupoBanue o TeMaM Kypca

3amuTa npakTu4eckue pador.

BrinosiHeHNE KOHTPOJIBHBIX 33/IaHUM.

6.1.2. Onucanue nokasarejed U KpUTepUeB OLEHUBAHUS KOMIIeTeHIM, (popMupye-
MBIX [0 HTOraM OCBOEHHS INCHUILIUHBI (MOIYJIf1), ONMCAHUE HIKAJ OLlEeHUBAHUSA

[Tokazaresem oreHUBaHUS KOMIICTCHIIMIA HA PA3IMYHBIX 3TAMax UX (YOPMHUPOBAHHMS SIBIISI-
€TCs TOCTIKEHUE O0YUYaIONUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00Y4YEeHUS MO IUCIUTUIMHE (MO-
TTYJTEO).



IIK — 1 CniocodeH TeXHHYEeCKH NMOATOTABINBATH CBAPOYHOE MPOU3BOICTBO, €ro ofecrneyeHue 1 HOpMUPOBa-

HUe
Kpurtepnn onenuBanusi
IHoxazarenn
2 3 4 5

HIIK-1.1. Paccuntel- | OOyuaronmiicst ne- | OOyuatommiicss nge- | OOyuaromuiicss nge- | OOyuaromuiics
BaeT ¥ 0TpadaThIBaCT | MOHCTPHUPYET IOJI- | MOHCTPHPYET HENOJI- | MOHCTPUPYET  4Ya- | JEMOHCTPHPYET
TEXHOJIOTHYECKHE Pe- | HOE  OTCYTCTBHE | HOE€  COOTBETCTBHE | CTHYHOE  COOTBET- | MOJHOE COOTBET-
KHUMBI ¥ TapaMeTpsl | WM~ HEAOCTaTOY- | CICAYIOUINX 3HAHMH: | CTBHE  CIICAYIOUNIMX | CTBHE CIIEAYIOIINX
CBapKH KOHCTPYKIUH | HOE COOTBETCTBHE | pabOT IO cocTaBie- | 3HAHWHA: pPabOT TO | 3HaHWIA: paboT Mo
(M3penuii, MpoxyK- CIIEAYIONINX 3Ha- | HUIO HAyYHBIX OTYE- | COCTABICHUIO Hayd- | COCTABIICHHUIO
1K) JTFOO0H CIIOXKHO- | HHH: TOB M BHEJIPEHHIO PE- | HBIX OTYETOB U BHEA- | HAYYHBIX OTYETOB

cTH
3HATH:

METO/BI IPOBEIECHUSA
pabort no cocraBie-

paboT o cocraBie-
HUIO HAy4YHBIX OT-
YEeTOB U BHEJIpe-
HUIO PpE3yJIbTaTOB

3yJIBTATOB HCCIE0-
BaHUU U pa3paboTok
B 00JaCTH TEXHOJIO-
TUYCCKHUX MalllnHax

PEHHIO Pe3yIIbTaTOB
HCCIIeOBaHUM U pa3-
paboTok B obnactu
TEXHOJIOTHYCCKUX

W BHEIPEHUIO pe-
3yJIbTaTOB HCCIIC-
JIOBaHUM U paspa-
00TOK B 001acTH

HUIO HAay4YHBIX OTYe- HCCIICOBAaHUNA ¥ | 1 000PYIOBAHUS. MaliHax U 000py- | TEXHOJOTHYECKUX
TOB M BHEJIPCHHUIO pe- | pa3paboTok B 00na- | JlomyckaroTcst 3Ha- | JOBaHHUS, HO JOMyC- | MamiMHaX u 000-
3yJBTaTOB UCCIIEO- CTH TEXHOJIOTHYE- | YUTCIIbHBIC OIIMNOKH, | KarOTCS HE3HAYu- | pyJOBaHHUs, CBO-
BaHUI ¥ pa3pabOTOK | CKMX MAaIIWHAX U | MPOSBISACTCA HEMO- | TeIbHBIE  OMMOKH, | OOTHO OIEepUpyeT
B 00J1aCTH TEXHOJIO- 00opymoBaHus. CTaTOYHOCTh  3HA- | HETOYHOCTH, 3aTPYy- | MPHOOPETCHHBIMU
THYECKHUX MAIIUHAX U HUH, TI0 psAy TOKa- | HEHUS MPH aHAJMUTH- | 3HAHUAMHU.
o0opynoBaHusI. 3arenel, 00ydaro- | YECKHX OMeparlisx.

LIUHACS HUCIBITBIBACT

3HAYMTENIbHBIC  3a-

TPYJAHEHUS MPH OTIe-

PUPOBAaHWU  3HAHU-

SMA TP HX [epe-

HOCE Ha HOBBIE CHUTY-

alluH.
HIIK-1.2. Onpene- OOyuatommmiicss He | OOywaromuiics pge- | OOywarommiics ge- | OOyuarommics
JIIeT HEOOXOIMMBII yMEET WU B HENO- | MOHCTPUPYET HETOJ- | MOHCTPUPYET 4ya- | IeMOHCTPUPYET
COCTaB U KOJIMYECTBO | CTATOYHOM CTe- | HO€  COOTBETCTBHE | CTUYHOE  COOTBET- | MOJHOE COOTBET-
CBapOYHOTO U BCIIO- MEHU YMEET: TPO- | CIEAYIONUX  yMe- | CTBUE CIEAYIOIUX | CTBHE CICAYIOIINUX
MOTaTeIBHOTO 000py- | BOAUTH paboTHI MO | HUH: MPOBOJUTH pa- | YMEHHWH: NPOBOIAHUTH | yMEHHWH:  NPOBO-
JIOBAHHUS, TEXHOJIOTH- | COCTaBJICHUIO 0OTHI TO cocTaBiie- | pabOTHI IO COCTaBye- | JUTh pPabOTHl IO
YeCKOW OCHACTKH, HAay4YHBIX OTYETOB | HUIO HAYYHBIX OTYE- | HUIO HAYYHBIX OTUYE- | COCTABJICHHIO

TIpUCTIOCOOIeHUH 1
HHCTPYMEHTA 1JIst
IIPOM3BOJICTBA (M3TO-
TOBJICHHSI, MOHTAXa,
PEMOHTA, PEKOH-
CTPYKIIMH) CBApHOH
KOHCTPYKIUH (M37e-
JIUH, TPOTYKIAH)

yMeThb:

MIPOBOIUTE PAOOTHI
10 COCTaBJICHHIO
HaY4HBIX OTYETOB U
BHEJIPEHHIO PE3YJIb-
TaTOB HCCJIEIOBAaHUN
1 pa3paboTok B obiia-
CTH TEXHOJIOTHYe-
CKMX MallWHax U
000pyIOBaHMS.

U BHEIPEHHIO pe-
3yJIbTaTOB  HCCIIe-
JIOBaHUI U paspa-
6oToK B o0Osactu
TEXHOJIOTUUECKUX
MaIMHax u 000py-
JIOBaHHSI.

TOB 1 BHEJIPEHHIO pe-
3yJIbTaTOB HCCIEO0-
BaHUH M pa3paboToK
B 00JIaCTH TEXHOJIO-
TMYECKUX MaIInHax
n  obopymoBaHUS.
JonyckaroTcss  3Ha-
YUTEJIbHBIC OIIMOKH,
NpOSIBIISIETCST  HEJo-
CTaTOYHOCTh  yMe-
HUH, N0 psAy IOKa-
3atenei, oOydaro-
IUACS WCHBITHIBACT
3HAUUTENbHBIE  3a-
TPYZHEHUS IIpU OIe-
PHPOBAaHMU  yMEHH-
MU TIpH HMX TIepe-
HOCE Ha HOBBIE CUTY-
anuu.

TOB 1 BHEJJPEHUIO pe-
3yJbTaTOB HCCIEO-
BaHMH M pa3paboToOK
B o0JylacTH TEXHOJIO-
TMYECKUX MAaIInHAX
u  obopynoBaHus.
VYMeHHsT  OCBOCHBI,
HO JOIYCKalOTCs He-
3HAYUTEIbHBIC
OIMIMOKH, HETOYHO-
CTH,  3aTpyIHCHHA
MIPU  aHAJTUTHYECKUX
omepauusx, mepe-
HOCE YMEHHUH Ha Ho-
Bble, HECTaHAAPTHBIC
CHUTYalHH.

Hay4HBIX OTYETOB
U BHEJIPEHUIO pe-
3yJbTaTOB HCCIIE-
JIOBaHUIl U paspa-
60oToK B obOsactu
TEXHOJIOTHYECKUX
MalmpHax U 060-
pynoBanus. Cso-
00HO omepupyer
pHOOPETEHHBIMHI
YMEHHUSMH, TpH-
MEHSIET UX B CUTY-
alysAX TOBBINICH-
HOM CJI0’KHOCTH.




HIIK-1.3. ®opmynu-
pyer TpeOoBaHUS K
METOJIaM TUTaHUPOBA-
HUSI TEXHUYECKOU U
TEXHOJIOTUYECKOU
TTOITOTOBKH TIPOH3-
BOJICTBA U BBITIOJTHE-
HUS CBAPOYHBIX pa-
60T

BJIAJIETh:

METOJ[aMU TIPOBE/IC-
HUsI paboT MO COCTaB-
JICHHUIO HAYYHBIX OT-
YETOB M BHEIPCHUIO
Ppe3yJbTaToB UCCIe-
JOBaHUI1 1 pa3pado-
TOK B 00JIACTH TEXHO-
JIOTHYECKUX MAIllH-
HaX ¥ 000pyIOBaHUA.

OOyuaronuiics He
BIaJCeT WINU B He-
JIOCTaTOYHOM CTe-
MIEHN BIAACET Me-
TOJaMHU  IIPOBEJE-
HUS paboT MO co-
CTaBJICHUIO Hayd-
HBIX OTYETOB U
BHEJ[PEHHIO pe-
3ylbTaTOB  HCCIIE-
JI0OBaHUM U paspa-
06oTOoK B o0ONactu
TEXHOJIOTUUECKUX
MalIrHax 1 00opy-
JIOBaHUS

OOyuaroniuiics BIa-
JIeeT METOIaMH Ipo-
BeJICHUSA pPaboT 1o
COCTaBJICHUIO Hayd-
HBIX OTYCTOB M BHEJI-
PECHHIO De3YIIBTaTOB
HCCIIEI0OBaHUM U pa3-
paboTox B oOmactu
TEXHOJIOTUYECKUX

MalpHax ¥ 00opy-
noBanus.  OOyuvaro-
IIUIACS HCTIBITHIBACT
3HAYMTEJbHBIC  3a-
TPYJHCHUS TIPU TPH-
MCHCHHU HABBIKOB B
HOBBIX CUTYaLHsIX.

OOyuJaronumiicss ya-
CTUYHO BIajieeT Me-
TOJaMHU TPOBEICHUS
pabot mo cocrasie-
HUIO Hay4YHBIX OTYe-
TOB U BHEJJPEHHIO pe-
3yJIbTATOB HCCIEI0-
BaHUI U pa3paboTOK
B 00JacTH TEXHOJIO-
TMYECKUX MallInHaX
1 obopynosauus,
HaBBIKM OCBOCHBI, HO
JIOIYCKArOTCsl HE3Ha-
YHUTENIbHbIE OIIUOKH,
HETOYHOCTH, 3aTpy /-
HEHUS NP aHAUTH-
YECKUX OIepalusix,
MepeHoce YMeHUH Ha
HOBBIC, HECTaHAAPT-

OOyuaronuiicss B
IIOJIHOM  00BeEMe
BJIA/IEET METOAAMMU
TIPOBEACHUS paboT
II0 COCTaBJIEHUIO
HAYYHBIX OTYETOB
U BHEAPCHHUIO pe-
3yJIbTATOB HCCIIE-
JIOBaHUM M paspa-
00TOK B oO0JIacTH
TEXHOJIOTHUECKHUX
MalMHax U 000-
PYIOBaHUs, CBO-
00/HO TIpUMEHSIET
HOJ'Iy'-IeHHI)Ie
HaBBIKA B CHUTya-
LMSAX  IIOBBIIIEH-
HOH CJIO’KHOCTH.

HBIC CUTYallUuH.

6.2. Opranusanusi 1 NOPsII0K NPOBe/leHUsI TEKYIero KOHTPOJIA

6.2.1. ®opMbI IpoBeIeHNsI KOHTPOJIS

Jljig IpoBeIeHUs TEKYILLEro KOHTPOJIS IPUMEHSIFOTCS CIEAYIOLUE (OPMBI:

- IPaKTUYEeCKUe padoThI,

- KOHTPOJIbHBIE pabOTHI,

- COOOIIEHHE IO TEMaM CEMHHAPOB.;

- TECTUPOBAHUE.

6.2.2. ConepxxaHue TeKylero KOHTpPOJIs

Bce npaktudeckue paboThl, MpeyCMOTPEHHBIE TaHHOW pabouei mporpaMmMou, JOKHBI
ObITh 0TpadoTansbl. [1o kaXka0# paboTe CTyAeHTY HEOOXOJMMO CaMOCTOSITEIBHO COCTAaBUTh OTUET,
KOTOPBIN JOJKEH BKIIIOYATh: Ha3BaHUE pabOThl, pacueThl, pUCYHKH, TaOIHIIbI, IpadUKH, BHIBOJIBI,
yKa3aHHbIE B OIIMCAaHUM PaOOTHI.

[lo xkaxpgolt paboTe CTyIEHT IMOJIy4aeT 3audeT, KOTOpbI OTMeyaeTrcsi B JKypHaie
npenojiaBaTess U, Ipu HEOOXOJMMOCTH, B )KypHaJle YCIIEBA€MOCTH I'PYTIIbI.

KontponbHable paboThl TPOBOIATCA Ha JEKIHSAX MO Tekymed Tteme. [lo kaxmoi
KOHTPOJILHOM paboTe CTYJIEHT MOJIyyaeT 3a4eT, KOTOPbIi OTMeuaeTcs B XKypHaje MpenoaBares
U, IpU HEOOXOAMMOCTH, B JKypHaje yCIeBaeMOCTH I'PYyTIIbL.

ITo TeMam ceMHHapOB CTYJEHT FOTOBHUT cOOOILEHHE (C Mpe3eHTanueid uin 0e3 Hee) 1Mo
MPUBEICHHBIM B pabouell mporpamme BOIpOcaM WJIU MO JIPYTHM BOIIPOCaM IO COTJIACOBAHMIO C
IpenoaaBaTesieM.

3a Kaxzaoe cooOILIeHHE CTYJEHT IOJy4yaeT 3a4yeT, KOTOPbI OTMEYaeTcss B KypHaie
npernoiaBaTess U, Ipu HEOOXOMMOCTH, B )KypHaJle YCIIEBaeMOCTH TPYTIIIBI.

6.2.3. Cpoku BbINOJIHEHUS TEKYIIEr0 KOHTPOJISI U KPUTEPHH OLIEHUBAHUS pPe3yJibTa-
TOB

CeMuHapbl TOMKHBI OBITH OTPaOOTaHBI, OPOPMIIEHBI M 3aYTCHBI B TEUYECHHUE TEKYIIETO
ceMecTpa J0 MPOMEXYTOUYHOU aTTeCTAIHH.

KontponbHble paboThl MOTYT OBITh BBINOJHEHBI MPH MPOXOXKICHUHM MPOMEXKYTOUHOU
aTTecTanuu (Ha 3a4eTe WM SK3aMEHE).

Kputepun onieHMBaHUS pe3yJIbTATOB M3JIOKEHBI B MPUJIIOKEHUU K paboueil mporpamMme
"®oHA OLIEHOYHBIX cpencTB" (mpuitoxkeHue B).



6.2.4. Cpoku BbINOJHEHUS TEKYLIEro KOHTPOJISl U IIKAJA U KPUTEPUH OLleHUBAHUS
pe3yJbTaToB

TectupoBanue B 61aHKOBOM WIJIM KOMITBIOTEPHOU (hopMe IPOBOAUTCA 2 paza B CEMECTP.

[IpomexxyTounast arrectauusi (3a4er, 3K3aMEH) MPOBOJMUTCS B CPOKH, YCTAaHOBJICHHBIC
YTBEPKIACHHBIM pacluCcaHUuEM 3a4€THO-3K3aMEHAI[MOHHOM CecCru.

I[O AaTbl IPOBCACHUA HpOMC)ICYTOqHOﬁ arrecCraiun CTYACHT AOJDKCH BBIIOJHHUTL BCC
paboThl, IpeyCMOTPEHHbIE HACTOsIIIENH paboueii mpOrpaMMOM TUCITUTUINHBL.

TecTbl 11 IpoBeAeHUsI PYy0eKHOI0 KOHTPOJIS 10 pa3/iesiaM POrpaMmbl AU CHUIIIHHbI
1. Haznauenue: UCNOJIb3YIOTCS AJI MPOBEACHUS TEKYIIEH MPOMEKYTOUHOM aTTECTALMH 10
aucuurimHe «Ou3nyeckre OCHOBBI CBApKU IJIaBICHUEM .
2. TectupoBaHuEe MOKET MPOBOAMUTHCS B BUJE JJICKTPOHHOTO HIIM OJIAHKOBOTO TECTUPOBA-
Hud. TecToBoe 3aaHue COIEPKUT 25 BOIPOCOB.
Bpems Ha BoinosnHeHue Tecta 20 MuH.
[Ixana oueHUBaHUS:
- OIIEHKA «3a4YTE€HO» BBICTABIISIETCS CTYJICHTY, €CJIM OH MIPaBUJILHO OTBETHII Ha 15 1 Gosee
BOITPOCOB.
- OLIEHKA «HE 3a4TE€HO», €CIIU MPaBUJILHO OTBETWI Ha 14 U MeHee BOIIPOCOB.

How

*Ecnu He BBIMOIHEH OJIMH WK 0oJiee BUIOB yueOHOU pabOThI, YKa3aHHBIX B Ta0JIHIIS, TIPEIO/Ia-
BaTeJIb UMEET MPaBO BBICTABUTH HEYIOBJICTBOPUTEIBHYIO OLIEHKY IO UTOTaM MPOMEKYTOYHOU
aTTECTaIUU.

IIxaJjbl OleHUBAHHUS PE3yIbTATOB IPOMEKYTOYHOMH ATTECTALIMM M UX ONMCAHUE

dopmMa NPOMEKYTOYHON AaTTECTALMHU: 3a4eT, IK3AMEH.

ITpomerxyTouHas aTTecTanust o0y4yaromuxcs MPOBOAUTCS MO Pe3ysbTaTaM BBIIOIHEHUS
BCEX BHUJIOB yueOHOW paboThl, IPETyCMOTPEHHBIX Y4YEOHBIM IJIJAHOM IO JTAHHOM NHCLUIUIMHE
(MOZyJII0), TIPH 3TOM YUUTHIBAIOTCS PE3yJbTaThl TEKYILEro KOHTPOJSI YCIIEBAEMOCTH B TEUCHHE
cemectpa. O1ieHKa CTENEeHH TOCTUKEHUSI 00y4aloIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUs
10 AUCUUIUIMHE (MOJYJI0) IPOBOAUTCS MPENOAaBaTesIeM, BeIyIlIUM 3aHATUS 10 AUCIUIIINHE.

[IpomexyTouHas aTTecTanus NpU NPUMEHEHUU OasuibHO-pedTuHroBoi cucremsl (BPC)
IPOBOJUTCS MO pe3yJibTaTaM BBIMOJIHEHHUS BCEX BUAOB Y4eOHON Harpys3ku, IpeayCMOTPEHHOM
y4eOHBIM IIJIAaHOM U MO0 KOJIMYECTBY OalyIoB, HAOPAHHBIX 00YYaIOIIUMCH.

IIpu Hecornacuu CTyZIeHTa C OLIEHKOM, I0JydyeHHOM 10 pe3yabTaraM bPC oH nmeet npaso
B JICHb NPOMEXYTOYHOM aTTeCTAallMd NPOWTH aTTECTAl[MI0 B BUJE NMHCBMEHHOIO 3ayeTa WU
KOMIIBIOTEPHOTO TECTUPOBAHUS B cucremMe Ccao MoOCKOBCKOTO ITonurexa
https://online.mospolytech.ru/enrol/index.php?id=3794.

Kpurepuem oneHKH SBISETCH:

- OLICHKA «3a4TEHO» BBICTABIISIETCS CTYACHTY, €CIIU BCe pabOTa BBHIIOJHEHA U 3aILUIICHA;

- OLIEHKA «HE3a4TEHO» BBICTABIIAETCS CTYACHTY, €CJIM HE BBIIIOJIHEHA, UM HE 3alllUIICHA.

Brinonnenue Bcex 1a00paTOpHBIX padOT U UX 3alllUTa SBJISETCS JOIMYCKOM K UTOTOBOM
aTTECTALIUH.

Ha 3auere cTyaeHTy npearaeTcsi BOpoca, U3 KOTOPbIX HEOOXOAMMO OTBETUTH Ha 3. -
3a4eT CTYJIEHTY, €CIIM JaHbl HCUEPIIBIBAIOIINE OTBETHI HA BCE 3 BOIIPOCOB; - HE 3a4€T BBICTABIIS-
€TCs CTYJIEHTY, €CJIM HE JaHbI OTBETHI Ha JBa BOIIPOCA.




MIxaja one-
HUBaHUSA

Onucanue

3auteHo

Bonee 70 6, nabpannbix mo bPC

BrimonHeHB! BCe BUABI Y4eOHON pabOThI, IPeyCMOTpeHHBIE yueOHbIM I1aHoM. CTy-
JEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUI, yMEHU, HABBIKOB MIPUBEACHHBIM B Ta0-
JMIax Mmokasarenei, onepupyeT NpruoOpeTeHHBIMHA 3HAHUSAMH, YMEHUSIMH, HaBbI-
KaMH, IPIMEHSET UX B CUTYallMsIX MMOBBIIICHHOH ciokHOCTH. [Ipy 3TOM MOryT OBITH
JOIYIIEHbI He3HAYUTEIbHBIC OIINOKN, HETOYHOCTH, 3aTPYAHCHHUS TP aHATUTHYC-
CKHUX OTepalusx, MepeHoce 3HaHW| U yMEHH Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIH.
WU

Bonee 70% mpaBUIBHBIX OTBETOB B UTOTOBOM TECTE

He 3auteno

Menee 700, HaOpanHubIX 10 BPC

He BbInonHeH He OAMH U3 BUAOB yueOHON paboThl, MPEAYCMOTPEHHBIX YIEOHBIM
rw1aHoM. CTyZIeHT IEMOHCTPUPYET OTCYTCTBHE 3HaHUH, YMEHUM, HAaBBIKOB ITPUBEICH-
HBIX B Ta0IMIIAX TTOKa3aTeNeH.

u

Menee 70% npaBUIIBHBIX OTBETOB B HTOT'OBOM TECTE

[IpomexyTouHas aTTectanus o0yJaromuxcs B GopMe IK3aMeHa TIPOBOJUTCS 0 OueTam
B IIUCBMEHHOU (opMme.

PeriiamMeHT IpoBeICHUS aTTECTAINH:

- BpeMms JUIsl TIOATOTOBKU OTBETA Ha BOIPOCHI (He Oosee 40 MuH.);

- BpeMsl Ha BBIITOJIHCHUE 3aJ[aHMS;

- BpeMsi Ha JTOKJIa (OTBET) Ha 3a/IaHHbII BOIIPOC (TeMy).

CopepxaHue dK3aMEHAIMOHHOTO 3aJ]aHus TIPUBEJICHO B MPUJIOKEHUH B. DK3ameHarmoH-
HbIe OMIIETHI XpaHATcs Ha Kadenape u B matepuanax PII/] He pazmemarorcs.

IIpakTuyeckue 3aHATHS (CEMUHAPBHI)

Tema 1.

OCHOBHBIE XapaKTEPUCTHKH IEKTPOCTATUUECKOrO MOJIS: HAIPSKEHHOCTh U IIOTEH-
nuai. CBs3b HANPSKEHHOCTH AJIEKTPOCTATHUECKOro MOJIs ¢ HoTeHnuanom. Tep-
MO3MHUCCHS. 3aBUCUMOCTb TOKA TEPMOIEKTPOHOB OT AaHOJAHOI'O HAIPSKEHUS.
OnexkTpuueckuil paspsan B raze. HecamocTosiTenbHbIi U caMOCTOSTENbHBINA pa3-
psabl. DIeKTpuYecKas Iyra.

Tema 2.

MaruuTtHas uHayKuus. 3akoH JlopeHua. /I[Bnxkenue 3apsa0B B MArHUTHOM I10JIE.
SIBnenue sniekTpomarHuTHOM HHAYKIMK Papanes. TpanchopmaTopsl HANPSHKEHHSL.

Tema 3.

Pemenue nuddepeHnnanbHOro ypaBHeHUs] CBOOOIHBIX Kosiebanuid. 'apmonnye-
ckoe kojiebanue. IHIyKTUBHOCTh M €MKOCTb B LIENIH IEPEMEHHOI0 TOKA. 3aKOH
Owma 1715 1ienu nepeMeHHbl ToKa.

Tema 4

Knaccugukanus 1BOB U CBapHbIX COEAMHEHUH B 3aBUCIMOCTH OT PACIOI0KEHUS
CBapUBAEMBIX AJIEMEHTOB, KOH(PUTIYpALIMH 1I1BA, KOJINYECTBA MPOXOIOB, TOJIOKEHHS
B IIPOCTPAHCTBE

Tema 5

TexHomornyeckne 0COOEHHOCTH TyTOBOM cBapKu. CBapKa MITYYHBIMH AJIEKTPO-
namu. TexHomormueckne 0coOEHHOCTH AyToBo# cBapku. [lomyaBromaTnaeckas u
aBTOMAaTHUYECKas CBapKa.

Tema 6

TeXHOJIOTHYEeCKHE OCOOEHHOCTH Ta30BOM CBapKu TexHoJIorn4eckrue 0COOCHHOCTH
HamaaBKH. TeXHOIOTHYECKHE OCOOCHHOCTH TepMquCKOﬁ PE3KU

Bonpocsl 1151 IOATOTOBKH K 3a4eTy
1. Poab ¢pu3uKH B COBPEMEHHOM MUPE U B CBAPOYHOU TEXHUKE.
2. HWcropus pa3BUTHs CBapKH KaK pe3yJIbTaT Pa3BUTHS U JTOCTHIKCHUHN (PU3HKH.
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10.

11.

12.

13.
14.

15.

16.

17.
18.

19.
20.
21.

22.
23.

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.

34.

35.
36.
37.
38.

ArperaTHble COCTOSIHUS BELIECTBA TP CBAPKE.

BemiectBo 1 aToMBl. ATOMHBIE NPOLIECCHI: UCIIAPEHUS], PACTBOPEHUS U KPUCTAILTU3ALMH. XU-
MUYECKHE PEAKLIUH.

[TonsiTHE HABIEHUS U TEMIIEPATYPHI.

Kpucrannuzanus. JHepreruueckue yciaoBusi Kpuctamuzanuu. [loHsTre paBHOBECHOH TeM-
nepaTyphl U CTENIEHU MEPEOXTaXKICHHUS.

Crpoenue metamoB. THITEI U TapaMeTphbl KPUCTATUTHYECKUX pemeTok. [Tomumopdusm, Buabt
ne(eKTOB KPUCTAIUTMYECKOTO CTPOCHHUSI.

MexaHn3M Kpuctaym3anuy. BiusHue nepeoxinakaeHns Ha CKOPOCTH POCTa YUCIIa LEHTPOB
KPUCTAJUIM3ALMH U CaMOTr0 KpUCTAJIA.

@yHIaMEHTAIbHBIE B3aUMOIEHCTBUSA. DNEKTpUUecKre cuibl. [ [puHIun HeonpeaeneHHOCTH.
Snpa u yactuupl. [ToHsATHE BOJHBI U YACTHUIIBL.

OnexTpocTaTuyeckoe moje. Ero xapakrepucTuku. 3aKOH COXpaHeHHUs 31, 3apsiaa. Pacnpene-
JIEHHBIE 3apsibl.

3aKOH KyJIOHa B BEKTOPHOH U cKassipHOU dopme. [loHsATHE AH3IIeKTpUYeCcKOi TPOHU-11aeMOo-
CTH.

HanpsxkenHoCTh aniekTpudeckoro nods. Cirydaid Touednoro 3apsiaa. Cunosble nunud. [Ipus-
LU CYNEPIIO3ULIUH.

[ToHATHSA NOTEHUUANBHBIX CUJI, TOTEHUUAIbHAS SHEPTHS 3J1. MOJIS.

[Torenuman. CBsi3b C HANPSHKEHHOCTBIO 3J1. MOJIsL. DKBUIOTEHIMAIBbHBIE TOBEPXHOCTH. [1oHs-
THE JIEKTPUYECKOTr0 HAPSKEHHUS.

[IpoBOJIHUK B 3JIEKTPOCTATUUECKOM IOJIE: paCIpEAesICHUE 3apsiI0B, HAMTPSHKEHHOCTD 1.
OJISI U TOTEHIMAN B POBOJAHUKE.

[ToHsiTHE MOTOKA BEKTOPA HAIIPSIKEHHOCTH dJIEKTpocTaTuyeckoro nois. Teopema 'aycca. Ee
CJIEICTBHE.

DNIeKTpUYECKasi EMKOCTh YEJUHEHHOTO MPOBOAHUKA. DJI. EMKOCTh 111apa.

B3aumnas 31. eMKOCTh 1ByX poBOAHUKOB. [ToHsiTHE KOHAEHCaTOpa. [Imockuii KOHAEH caTop.
Nx coenunenwus.

DNEeKTPUUYECKUN TOK U €ro XapakTepucTHku. [IMoTHOCTH TOKa.

3akon OMa. BnusiHue napaMeTpoB 2JIEKTPUUECKOM 1IENH Ha TOK ITPU KOHTAKTHOM CBapKe.
3axoH JIxoyns - Jlenua. Harpes metauia npoxoAsiyuM TOKOM IPU Pa3InYHbIX criocobax
CBapKH.

Bunp! anexktpuueckux paspsiaoB B raze. CBapouHas qyra u €€ OTIuYUs OT JPYTUX pa3psiioB.
TepmoanekTpoHHAs SMHUCCHSL. 3ABUCUMOCTh TOKa TEPMOAJIEKTPOHOB OT aHOJIHOTO HAIpshKe-
HUSL.

[Tna3ma. [Iporneccsl MOHM3ALKU U AEMOHU3ALUH.

KoHTakTHBIE SIBIEHUS U TEPMOAIEKTPOJIBIKYIIAs cuiia. Mcrnonb3oBaHue TepMonap npu
CBapKe.

MaruautHoe 1oJie TOKOB. MarHuTHast UHIYKIIHSL.

MarsHuTHBIM IOTOK BEKTOPAa MarHUTHON MHAYKLUH.

Bo3znelicTBue MarHuTHBIX MOJIEH Ha 3JEKTPOHHBIN JIyd U CBAPOUHYIO AYTY.
DneKTpoMarHuTHas MHAYKIUs. [[puHIUI 1eHCTBUS CBApOYHBIX TPaHC(HOPMATOPOB.
Cymnocts cBapku TBUY. IToBepxHOCTHBIHM 3 deKT 1 3P PexT 6m30cTh.

DHeprusi MarHUTHOTO MOJIsl. MarHUTHO-UMITYJIbCHASI CBapKa.

Cget. ®uznyeckre OCHOBBI MOJIYUYEHUS JIA3EPHOTO U3ITYUCHHUSI.

Mexanndeckue Kojebanus, BUOpaIiy, 3BYK U yIbTpa3ByK. VX ucmonap30BaHNe B CBAPOYHOM
TEXHUKE.

Buibt 3ByKoBbIX BOJIH. METOIbI OMYyUYEHUS YIbTPa3ByKa (MarHUTOCTPUKIIMOHHBIN U 00paT-
HBIH Mbe303JIeKTpuYecKuii 3P PeKT).

®uznyeckre OCHOBHI YIbTPa3BYKOBOI 00paOOTKU U KOHTPOJIS.

®uU3NYECKUE OCHOBBI paJUallMIOHHOTO KOHTPOJIS.

[TonsTHE HANPSYKEHHOCTH MATHUTHOT'O TIOJIS.

CunoBble JIMHUY MarHuTHast MHAYKIMs. Cuia JlopeHia MarHuTHOr O moJisl.
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39. JIBmwxeHue 3aps10B B MAarHUTHOM ToJie. POKyCHpPOBKaA MEKTPOHHBIX MTyYKOB MAarHUTHBIM
MOJIEM KaTYIIKU C TOKOM.

40. "Iuau->3¢gdext" myrooro paspsa.

41. TIpuHIMITBI TeHEPALUU JIEKTPOHHBIX MyYKOB. CXeMbI T€éHEPaTOPOB.

42. JIBmwKeHHE 3JIESKTPOHOB B 3JIEKTPOCTATHIECKOM I10JIe. Y CKOPEHHE DIICKTPOHOB

43. OOBsICHUTE 3aBUCUMOCTb TEMIIEPATYPhl OT BPEMEHU MPHU KPUCTATUIU3ALNUN

44. Pabota u TeruoBasi MOIITHOCTh TOKa. 3akoH J[xoyis-JIeHa.

45. Y napnas nonnsanus. [loreniman noam3ammuu. HecaMocTOSTETbHBIN U CAMOCTOSTEIbHBIN
pas3psizibl B rase.

46. YpaBHeHue cBOOOIHBIX KojeOanui. Pemenust ypaBHeHUI.

47. 'apMoHHueckue KonebaHus, X MapamMeTphl: MEPUOJ], YaCTOTa U HadajbHas ¢a3a, aMIUIu-
Tyna.

48. Pe3ucrop, KOHACHCATOP M MHAYKTHBHOCTH B IIETIH IEPEMEHHOTO TOKA.

49. 3axon Oma I 1IenH MepeMEHHOTO TOKa.

50. JleficTByromue 3HaUeHHUS TOKA U HAMIPSDKEHHS, MOIIHOCTD IIeTIH TIEPEMEHHOT0 TOKa.

51. Knmaccudukanus METO0B 1 CIOCOOOB CBAPKH IUIABJICHUEM.

52. O0pa3oBaHue U CTPYKTypa CBAPHOTO COSTMHEHHUS TIPU CBAPKE IJIABICHUEM.

53. IlonsTHE O CBAPUBAEMOCTH METAJUIOB IPH CBAPKE TUIABJICHUEM.

54. Knaccuguxkanus 1IBOB ¥ CBapHbIX COEAMHEHUH B 3aBUCUMOCTHU OT PAcIOJIOKEHHsI CBapH-Bae-
MBIX 3JIEMEHTOB, KOH(PUTypalliy 11Ba, KOJIUYECTBA MPOXO/IOB, MMOJIOKEHHUS B IPOCTPAHCTBE.

55. IloaroroBka KpOMOK U cOOpKa IO/ CBapKy.

56. TexHonoruueckre 0cCOOEHHOCTH AyroBoi cBapku. CBapKa MTYYHBIMHU dJIEKTPOIAMH.

57. TexHonoruueckrue ocoOEHHOCTH AyToBO# cBapku. [lomyaBTroMaTHueckas u aBTOMaTH4ecKast
CBapkKa.

58. TexHonornyeckue 0COOEHHOCTH TIAa3MEHHO-TyTOBOI CBApKH.

59. TexHonornyeckre 0COOEHHOCTHU IEKTPOILIAKOBOM CBAPKH.

60. TexHonornyeckre 0COOEHHOCTHU IEKTPOHHO-TYYEBOI CBAPKH.

61. TexHonornyeckue 0COOEHHOCTH JIA3EPHOI CBAPKH.

62. TexHonornyeckne 0COOEHHOCTH Ta30BOM CBapKH.

63. TexHonornyeckne 0COOEHHOCTH HATIABKH.

64. Texnonornyeckue 0COOEHHOCTH TEPMHUUECKON PE3KH.

65. JlehekThl CBApHBIX COCTUHEHUI, BBIMOJHCHHBIX CBAPKOW TUIABJICHUEM, METOIBI HX MPEIY-
NPEXKICHUS U UCTIPABIICHHSL.

66. TexHrKa OE30MACHOCTH MTPH CBAPKE TUIABJICHUEM.

67. OCHOBBI IPOSKTUPOBAHUSI TEXHOJIOTHYECKOTO MPOIIECca CBAPKH IUIABIICHUEM.

68. DieMeHThI TEXHOJIOTUH.

69. OCHOBBI MPOSKTUPOBAHKS TEXHOJIOTHUYECKOTO MPOLIECCa CBAPKH TUIABJICHUEM.

70. THIIOBBIX KOHCTPYKIIUH.

71. PacueT pa3mMepoB 30HbI MPOILIABICHHUS TIPU CBAPKE CTHIKOBBIMU U YTJIOBBIMHU IIIBAMHU.

72. Pacdet pe:kxUMOB dJIEKTPOIIAKOBOI CBApPKH.

7. YueOHO-MeTOAnYecKOe U MH(OPMAIMOHHOE o0ecneyeHne TUCHMIIUHbI.

OcHoBHasi JInTepaTypa

1. HaykoeMkue TEXHOJIOTUH B MAIIMHOCTPOCHHH [ DIIEKTPOHHBIN pecypc]| : y4eb. moco-
6ue / A.I'. Cycnos [u nip.]. — DnexTpoH. 1aH. — Mocksa : MamuHocTpoenue, 2012. — 528 c.
— Pexxum noctyna: https://e.lanbook.com/book/5795. — 3ari1. ¢ skpaHa.

2. Uponos, N.E. Dnekrpomarnetuzm. OCHOBHBIE 3aKOHBI [ DJIEKTPOHHBINA pecypc] : yueo.
nocobue — DyeKTpoH. AaH. — Mocksa : 3narensctBo "Jlaboparopus 3nanmii", 2017. — 322
c. — Pexxum noctymna: https://e.lanbook.com/book/94160. — 3aru. ¢ skpaHa

12



3. TexHosiorn4ecKre OCHOBBI CBAPKH U MaliKu B aBuacTpoeHuu. @posio B.A., [lemkoB
B.B., CanukoB B.A. u n1p. Yuebnuk 1 By30B. M.: «aTepmer Umxunupunr», 2004.

4. TexHonorust 1 000pyJ0BaHUE CBAPKU IUIABIIEHUEM M TEPMUUECKON pe3Ku: Yuel. s
By30B /A.1.Akynos, B.Il.Anexun, C.1.EpmakoB u ap.; [lox pen. A.M.Axynosa. 2-e u3z., ucmp.
u gon. M.: Mammnoctpoenue, 2003.

JonoaHuTeILHAS JUTEPaTypa

3. ®u3nuecKue OCHOBBI CBAPKH IUIaBlIeHHEM: Y 4eOHHK [t By30B / A.B. Konosaos,
A.C. KypkuHn, 2.JI. Makapos u ap. [lox pea. B.M. Hepouoro. M.: M3n-so MI'TY um. H.D. ba-
ymaHa, 2007. =752 c.

4. HaykoeMKHe TEXHOJOTHH B MAIIIMHOCTPOCHHH [ DIIEKTPOHHBIN pecypc]| : y4ued. moco-
oue / A.I'. Cycnos [u 1p.]. — DnekTpoH. 1aH. — MockBa : MamuHoctpoenue, 2012. — 528 c.
— Pexxum gocryma:https://e.lanbook.com/book/5795. — 3aru. ¢ skpaHa.

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHNIINHBI
Crnenmanmu3upoBanHbie yueOHbie ayautopuu AB2502, AB2503, AB2505 u naboparopus
kadenpst AB2101 «O60opynoBaHue U TEXHOJIOTHS CBAPOYHOTO MPOU3BOICTBAY.

1. PaznaTounbie MaTepuabl 1O pa3jeiiaM Kypca;
2. [1nakatsl, cnaipl, 1eMOHCTPAIIMOHHBIE MaTepHAIIbl U YueOHbIE (DUITBMBI IO pa3/esiaM

Kypca.

9. MeToauueckue PEeKOMEHIAUU LI CaMOCTOATEIbHOM paﬁDTbl CTYJACHTOB

CamocrosiTenbHas padboTa SBISETCS OJJHUM W3 BUIOB MOJyUYeHUsI 00pa3oBaHus 00y4aro-
[IMMHCS U HallpaBJieHa Ha:

[] n3y4eHune TeopeTUIecKoro MaTepurasa, oAroTOBKY K JEKIIMOHHBIM U CEMUHAPCKUM
(MpaKkTUYECKUM) 3aHATHSIM;

[] MOArOTOBKY K TECTUPOBAHMIO;

[] MOArOTOBKY MPE3EHTALUNU TI0 IPEATIOKEHHON TEME.

CamocrosiTenpHas paboTa CTyI€HTOB MpECTaBIsieT cOO0N BaKHEHIIee 3B€HO y4eOHOTO
npoiiecca, 6€3 MpaBUIbHON OpraHMU3alUU KOTOPOro 0Oydarouuiics He MOXKET ObITh BBICOKOKBA-
TUQPUITUPOBAHHBIM BBITTY CKHHKOM.

CTyneHT AO0JKEH MOMHHTb, YTO MPOBOJUTH CAMOCTOATENbHBIE 3aHATHS CIIEIYET pery-
asipHO. OueHb BaXXHO MPUJIOKUTH MAKCUMYM YCHINH, BOJIU, YTOOBI 3aCTaBUTH ceOsi paboTaTh C
IIOJIHOM Harpy3KOM C IepBOro JHS.

He cnenyet oTkianpiBaTh paboTy TakKe U3-3a HepaOOUero HaCTPOCHMS WM OTCYTCTBUS
BIOXHOBeHUs. HacTpoeHue HykHO co3aaBatk camoMy. [loHMMaHue HEOOXOIUMOCTH BBIITOTHEHUS
paboThl, 3HaHUE 11eJIH, OCMBICIIEHUE MTEPCIEKTUBbI OaronpusaTHO BIUSAIOT HA HACTPOCHHUE.

Kaxxaplii CTyIeHT JOKEH caM TUTAHUPOBATh CBOKO CAMOCTOSATEIBHYIO paboTy, UCXOAS U3
CBOMX BO3MOXKHOCTEH M MPUOPUTETOB. DTO CTUMYJIHMPYET BBIIIOJIHEHUE PaOOThI, co3aaeT Ooiee
CTIIOKOHHYIO 0OCTaHOBKY, YTO B UTOTE MOJIOKUTEIILHO CKa3bIBA€TCsl HA YCBOGHUH MaTepuaa.

BaxxHo mosiHee y4ecTb 0OCTOSTENTCTBA CBOEH PaOOThI, YSACHUTH, YTO SBJSETCS TJIABHBIM
Ha JIaHHOM 3Tarle, KaKylo M0CJIeJ0BaTeIbHOCTh pabO0Thl BHIOPATh, YTOOBI BHIMOJIHUTD €€ JIy4dIle U
C HAaMMEHBIIIMMU 3aTpaTaMy BPEMEHH U SHEPTHUH.

st 1010 TBOpHOM paboThl HEMAJIOBAXKHOE 3HAYCHHE MMEET 00CTaHOBKA, OpraHU3AIIHsI
pabouero mecta. Hy»Ho 10OHTHCSI, 9TOOBI MECTO pabOTHI IO BO3MOKHOCTH OBLIO MOCTOSIHHBIM.
PaboTa Ha IpUBBIYHOM MecTe JieNaeT ee 6osee mIoA0TBOpHOM. [IpoyKTUBHOCTE pabOThI 3aBUCHUT
OT TPABWJILHOTO YepeOBaHUs TpyAa U oTAbixa. [1oaToMy KaKble yac WU J[Ba CIEAyeT JeNaTh
nepepeiB Ha 10-15 mMuHyT. BBIXOAHBIE HHU JIydllle MOCBSTUTh AKTUBHOMY OTBIXY, 3aHSITHUAM
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CIIOPTOM, NPOTYJIKaMH Ha CBEKEM BO3JyXe U T.J. Jlake mepeKiIoueHue ¢ 0HOro BUJa YMCTBEH-
HOU pabOThI HA IPYTOM MOXKET CIY)KUTh aKTUBHBIM OTIBIXOM.

CryzeHT 10JIKeH IOMHUTB, YTO B IIpoLiecce 00yUeHUs BaKHEHIYIO POJIb UTPAET CAMOCTO-
aTenpHas padora ¢ kauro. Hayunrbes paboTarh ¢ KHUrOi — BakHeHmas 3agada cTyenra. bes
9TOr0 HaBbIKa OyJET Ype3BbIYAHO TPYJHO U3ydaTh IPOTrPAMMHBINA MaTeprall, I MHOTO BPEMEHH
Oyzer moTpaueHo HeparroHaIbHO. PaboTa ¢ KHUTOM CKIIaJbIBaeTCS U3 YMEHUS 10100paTh HEOO-
XOJMMBbIE KHUTH, pa300paTbcs B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATh I1aBHOE, YCBOUTH U IIpUMeE-
HUTb Ha MPAKTHKE.

10. MeToauueckue PEeKOMEHIAUU 1JIA NIpenoaaBaTe s

OcHOBHBIM TpeOOBaHHWEM K TMPEMOAABAHUIO TUCHMIUIMHBI SBJISETCS TBOPYECKUH, MPO-
0JIEMHO-/1MAJIOTOBBI UHTEPAKTUBHBIN 1OAXO0[, MTO3BOJIAIOLINNA MTOBBICUTh HHTEPEC CTYIEHTOB K
COJEPKAHUIO yUEOHOr0 MaTepuaa.

OcHoBHas (opMa U3yueHHsl M 3aKperyIeHUs 3HaHUHU 0 3TOH AUCLUIUIMHE — JICKIIUOHHAs
U npaktuyeckasd. [Ipenonasarens JOJKEH OCIEI0BATENBHO BBIYUTATh CTYICHTAM Psifl JIEKIHi, B
X0JI€ KOTOPBIX CJIELYET COCPEAOTOUYNTh BHUMAaHUE Ha KIOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPE-
TUYECKOTO MaTepuaja, a TakKe OPraHU30BaTh MPOBEACHNE MPAKTUYECKUX 3aHATUH TaKUM 00pa-
30M, 4TOOBbI aKTUBU3UPOBATh MBIIUIEHUE CTYIEHTOB, CTUMYJIMPOBATh CAMOCTOSITENILHOE U3BIIEYE-
HUE UMHU HE00XO0IMMOM MH(OpMALMK U3 Pa3IMYHbIX UCTOYHUKOB, CPAaBHUTEJIbHBIN aHAJIU3 METO-
JIOB PELIEHUH, COMOCTAaBIIEHUE MTOJYYSHHBIX PE3yJIbTaTOB, (POPMYIUPOBKY M apryMEHTALHIO COO0-
CTBEHHBIX B3IJISJIOB HA MHOTHE CIIOPHBIE IPOOIIEMBI.

OcHOBY yueOHBIX 3aHATHH IO AMCLUIUIMHE COCTABIISIOT JIEKIMU. B mpouecce o0yueHus
CTYJI€HTOB UCIOJIb3YIOTCS pa3JINYHbIE BU/IbI YUEOHBIX 3aHATUH (ay IUTOPHBIX U BHEAYIUTOPHBIX):
JeKIMH, CEMUHAPCKUE 3aHATHSA, KOHCYJIbTAllMK U T.1. Ha mepBoM 3aHATHM MO AaHHOM yueOHOM
JUCIUIINHE HEOOXO0IMMO O3HAKOMHTH CTYJIEHTOB C MOPSAKOM €€ M3Y4YEeHHUs, pPaCKPBITh MECTO U
POJIb JUCLHUIUIMHBI B CHCTEME HayK, €€ MPAKTUYECKOe 3HaUe€HHUe, JOBECTH J0 CTYIEHTOB TpeboBa-
HUs Kadeapbl, OTBETUTh Ha BOIPOCHI.

IIpy mOArOTOBKE K JISKIIUOHHBIM 3aHATHUAM 110 KypCcy «PU3HUECKHE OCHOBBI CBAPKHU ILJIaB-
JIEHHEeM» He00X0IMMO MPOIyMaTh IUIaH €ro MPOBEACHHUS, CO/IEP)KaHNE BCTYTUTENIbHOM, OCHOBHOM
U 3aKJIIOUUTENIbHON YaCTH JICKIIUH, 03HAKOMUTHCSI ¢ HOBUHKaMU Y4eOHOW U METOJIMYECKOM JTuTe-
paTypsl, MyOIUKAIUSAMU EPUOJUYECKON MeYaTH M0 TeME JIEKIIMOHHOTO 3aHSATHS, ONpPENeIUTh
CpeACTBa MaTepHaIbHO-TEXHUUYECKOTO OOECTeYeHUs JIEKLIMOHHOTO 3aHATHS U MOPSJIOK HUX HC-
IIOJIB30BAaHUs B XOJ€ YTCHHUs JICKIIUU. Y TOYHUTH IUIAH MPOBEJACHUS MPAKTHUYECKOrO 3aHATHA I10
TEeME JICKLIUHU.

B xoJ1e NeKIIMOHHOT0 3aHATHS MPEeIo1aBaTesb J0JKEH Ha3BaTh TEMY, yueOHbIE BOPOCHI,
O03HAKOMMUTH CTYACHTOB C IIEPEUHEM OCHOBHOM U JOIIOIHUTEIILHON JIMTEPATYPHI 10 TEME 3aHATHS.

Bo BcTynuTenbHOM YacTu JIeKIMU 000CHOBATh MECTO U POJIb U3y4aeMOi TeMbl B yueOHOM
JUCLUIUIMHE, PACKPBITh €€ MpakTH4YecKoe 3HaueHue. Eciu unTaercs He nepsas JeKIHs, TO HeoO-
XOJIUMO YBS3aTh €€ TeEMY C MpeAbIAyIIeii, He Hapyllasl JIOTUKH U3JI0KEeHHs y4eOHOro MaTepuania.
Jlexuuio cieayeT HauMHaTh, TOJBKO YETKO 0003HAYUB €€ XapakTep, TEMY U KPYT Te€X BOIPOCOB,
KOTOpBbIE B €€ Xo1e OyIyT paCCMOTPEHBI.

B 0CHOBHOI#1 yacTH JIEKLIUU CIIelyeT PacKpbIBaTh COJIEpKaHue Y4eOHBIX BOIPOCOB, aKIIECH-
TUPOBATh BHUMaHHE CTYJICHTOB Ha OCHOBHBIX KaT€TOPUSX, IBJICHUIX U MPOIIEccax, 0COOCHHOCTSIX
UX IIPOTEKaHUs. PaCKpbIBaTh CYLIHOCTb U COAEPKAHUE PA3IIMYHBIX TOYEK 3PECHUSA U HAYYHBIX IO/~
XOJI0B K OOBSICHEHHIO T€X WJIM UHBIX SIBJICHUN U TporieccoB. CienyeT apryMeHTUPOBaHO 000CHO-
BaTh COOCTBEHHYIO MO3MIIMIO IO CIIOPHBIM TEOPETHUECKUM BoripocaMm. [IpuBoaute npumepsl. 3a-
JIaBaTh 10 X0y M3JIOKEHUS JIEKIIMOHHOIO MaTepHajga pPUTOPUYECKUE BOIIPOCHI U CAMOMY J1aBaTh
Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIMH MBICIUTEIBHOMN IESITENTbHOCTH CTYICHTOB, IIOBBI-
LICHHUIO UX BHUMaHMs U HHTEPEca K MaTepually JEKINH, ee coaepkanuto. [Ipenonasarens nomkeH
PYKOBOJIUTH pabOTOH CTYAGHTOB IO KOHCIEKTHPOBAHMUIO JICKIMOHHOIO MaTepuana,
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HOJYEPKUBATh HEOOXOIUMOCTh OTPA)KEHUSI B KOHCHEKTaX OCHOBHBIX IOJOXEHMH HM3ydaeMou
TEMBbI, 0CO00 BBIJIEISS KATETOPUMHBIN arapar.

B 3aximtountenbHOR yacT JEKIMM HE0O0XO0AMMO c(HOpMYIUpPOBaTh OOLIME BBIBOJBI IO
TEME, PACKpbIBAIOLINE COJEPKAHUE BCEX BOIPOCOB, ITOCTABJIEHHBIX B JIEKIMU. OOBABUTH IJIaH
OUYEePEHOT0 CEMMHAPCKOI0 UJIH JIAOOPATOPHOTO 3aHSTHSA, JaTh KPaTKUE PEKOMEHJAlUH 110 MOJ-
TOTOBKE CTYJIEHTOB K CEeMHUHapy WiH JabopaTopHoil paboTte. OnpenenuTb MECTO U BpeMsi KOH-
CyJbTALUU CTYJAEHTaM, MOXEJIaBIIUM BBICTYIIUTh Ha CEMUHApE C JOKJIAJAaMU U pedepaTaMu 10
aKTyaJbHBIM BOIIPOCaM O0CYXK/IaeMOU TEMBI.

ITpu 3TOM BO BCEX yacTsX JIEKIMH HEOOXOAMMO BECTH TUAJIOT CO CTYyAEHTaMU U J1aBaTh
CTYJI€HTaM BO3MOXHOCTb JUCKYTUPOBAaTh MEXIY COOOM.

Ilenp npakTHYeCKUX 3aHATUN 00eCcIIeYUTh KOHTPOJIb YCBOEHUS y4eOHOr0 MaTepuaa CTy-
JICHTaMU, pacUIMpEHHE U yIriayOieHue 3HaHUH, OTYYSHHBIX MMU Ha JICKIHUIX U B X0J1€ CAMOCTOsI-
TesbHOM paloThl. [loBblmeHne 3pPEeKTHBHOCTH MPAKTUYECKUX 3aHSATUH JTOCTUTAETCS MOCpPEn-
CTBOM CO3/aHUsI TBOPYECKOM OOCTAaHOBKH, paclioyiararouieil CTyJ€HTOB K BBICKa3bIBaHUIO COO-
CTBEHHBIX B3IVIS0B U CYXJAEHUH 110 00CY’KAaeMbIM BOIIPOCAM, JKEIAHUIO Y CTYIEHTOB MOpabo-
TaTh Y JOCKU IIPU PELICHUH 33]1a4.

[Tocne kaxa0ro JEKUOHHOIO ¥ IIPAKTHYECKOT0 3aHATHUSA CAEIaTh COOTBETCTBYIOLLYIO 3a-
IUCh B )KypHaJlax ydeTa IOCEUIAeMOCTH 3aHSATHM CTYJIEHTaMH, BBIICHUTb y CTapOCT y4e€OHBIX
IpyII IPUYUHBI OTCYTCTBHSI CTYI€HTOB Ha 3aHATUAX. I[pOBOANTE rpyIIIoBbIE U MHANBU Ty AJIbHBIE
KOHCYJIbTAllMM CTYAEHTOB 110 BOIIPOCaM, BO3SHHUKAIOUIUM Yy CTYJEHTOB B XO0JI€ UX MOATOTOBKH K
TEKyIel ¥ MPOMEXYyTOUHOM arTecTaluu 1Mo y4eOHOH AMCLUUILUIMHE, PEKOMEH/I0BaTh B IIOMOUIb
y4eOHbIE U Ipyrue MaTepuaibl, a TAK)KE CIIPaBOYHYIO JTUTEPATYPY.

B NeKIMOHHBIX WM MPAaKTHYECKUX HEOOXOIUMO BECTH JUAJIOT CO CTYAECHTaMH U JjaBaThb
CTYJI€HTaM BO3MOXHOCTb JUCKYTUPOBATh MEXIY COOOM.

[TpenogaBarens, IPUHUMAIOIINN 3a4€T, TMYHO HECET OTBETCTBEHHOCTD 3a MIPABHIIBHOCTD
BBICTABJICHUS OLICHKH.

®oH/IbI OLICHOYHBIX CPEACTB NpeacTaB/eHbl B IIpuioxenun 1 k padouei nmporpamme.
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[Tpunoxenue 1

MMHUCTEPCTBO OBPA30BAHMSA Y1 HAYKU POCCUIMCKOU ®EJEPALINN

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHME
BBICHIEI'O OBPA3OBAHUNA

«MOCKOBCKHMHI MOJJMTEXHUYECKHWI YHUBEPCUTET»

(MOCKOBCKHI1 MOJINTEX)

Hamnpasnenue noarorosku: 15.03.01 MAIIMHOCTPOEHUE
OII (mpoduiip): «OG0pynOBaHUE U TEXHOJOTHUS CBAPOUYHOTO MPOU3BOICTBA»
®opma 00yueHHs: OuHas

Kadenpa: O6opynoBanue U TEXHOJIOTHS CBAPOYHOTO TPOU3BOACTBA

®OHJA OHNEHOYHBIX CPEACTB

o IMCHUITJIMHE

DdusnyecKrue 0CHOBBI CBAapKM IVIaBJICHUEM

Cocrag: 1. [lacniopt ¢oHIa OLIEHOUHBIX CPENICTB
2. OnucaHue OLEHOYHBIX CPEJCTB!
MIPUMEPHBII MTEPEeYeHb BOTIPOCOB IS 3a4eTa

CocTaBuTeIN:

Joil., K.T.H. Jlaremmosa I'. P.

Mocksa, 2022 ron
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIIETEHIIUIA

Tadmuma 1

du3nyecKue 0CHOBBI CBAPKH IVIABJICHUEM

@®I'0OC BO 15.03.01 «MammuHocTpOeH e

B npouiecce ocBoeHUs JTaHHOM TUCHUIUIMHBI CTYACHT (JOPMUPYET U IEMOHCTPUPYET clieAyrolire npogeccioHalbHble KOMIIETEHIMHU

KOMIIETEHIIN TexHoJsorus dopma oue- .
IlepeyeHb KOMIIOHEHTOB ¢popmupoBanus HOYHOI'O Crenenu ypoBneii ocBoenns
MHAEKC O®OPMYJIHAPOBKA . - KOMIIeTeHI[ M
KOMIIEeTeHIHii cpeacTBa
JIEKIUSI, CAMO- 3 ba3oBblii ypoBeHb:

IIK-1 - Crmo-
co0eH TeXHU-
YCCKU I1oAro-
TaBJIUBATh
CBapOYHOE
MIPOU3BOJI-
CTBO, €T0
obecrieueHue
1 HOPMHPOBa-
HHE

HTIK-1.1. Paccuutsi-
BaeT M O0TpadaThIBaET
TEXHOJIOTHYECKHE pe-
JKUMBI U TTapaMeTpPhl
CBapKu KOHCTPYKIUH
(u3nenui, NpoyK-
IIUN) JTFOOOM CITOKHO-
CTH

NIIK-1.2. Onpene-
JsIeT He0OXOAMMBIN
COCTaB U KOJIMYECTBO
CBapOYHOIO U BCIIO-
MOTaTEeNBHOTO 000pY-
JTIOBAHWSI, TEXHOJIOTH-
4eCKOIl OCHACTKH,
MIPUCTIOCOOICHUH 1
WHCTPYMEHTA IS
MIPOU3BOJICTBA (U3T0-
TOBJICHUSI, MOHTaKa,
PEMOHTA, PEKOH-
CTPYKIIUN) CBApHOM

3Hamb: - OCHOBEI MaTeMaTH-
YECKUX METOI0B, HEOOXOIH-
MBIX JJISl IPUHSTUS HAy4HO-
000CHOBAHHBIX PEIICHUH.
ymemp: - TPUMEHSTH HAyYHO-
000CHOBaHHbIE pEIICHUs Ha
OCHOBE MaTECMATHKH.
6/1a0empb: - OCHOBHBIMH I10-
JIOKCHUSIMU, 3aKOHAMH U Me-
TOJAMH MaTEMAaTHKHU, HE00X0-
JTUMBIMU TS IPUHSATHS
Hay4YHO-00OCHOBAHHBIX pe-
LICHUI

CTOsITEIbHAS pa-
oora

BOCIPOU3BOICTBO MOJIy4EH-
HBIX 3HaHUH B X0JI€ TEKYILEro
KOHTpOJIS; YMEHUE peulaTh Th-
MOBbIE 3a]1a4H, IPUHUMATh
npodeCCHOHATBLHBIE U yTIPaB-
JIEHYECKHE PELIEHUS 110 U3-
BECTHBIM aJIrOpUTMaM, MpaBU-
JlaM U METOJIMKaM
IHoBBIIEHHBIH YPOBEHD:
IIPAKTUYECKOE IPUMEHEHHUE T10-
JIy4E€HHBIX 3HaHUHU B MPOIECCE
BBINOJIHEHUS 1TAOOPaTOPHBIX pa-
00T U KypCOBOI pabOTHI; TOTOB-
HOCTb pEIIaTh NPAKTUUECKUE 3a-
Jlauy MOBBILIEHHON CII0KHOCTH,
HETHUIIOBBIE 33/1a4H, IPUHUMATD
npodeccuoHalbHbIE U yIIpaB-
JIEHYECKHE PEILIEHUS B YCIOBUIX
HETOJIHOW ONPEAEIEHHOCTH, TTPU
HEZ0CTaTOYHOM JJOKYMEHTalb-
HOM, HOPMaTUBHOM H
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KOHCTPYKLUU (U37e-
JIUH, TIPOIYKITHH )
NIIK-1.3. ®opmynu-
pyer TpeboBaHUs K
METO/IaM IJIAaHUPOBa-
HUSl TEXHUYECKOW U
TEXHOJIOTHYECKON
MOJTOTOBKU MTPOU3-
BOJICTBA U BBINOJIHE-
HUS CBAPOYHBIX pa-
oot

METOAUYECKOM 00eCIIeYeHU !

**- CokpamieHus: opM OLIEHOYHBIX CPEJICTB CM. B IPUIIOKEHUH 2 K pabodell mporpamme.
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[Ipunoxenue 2

IlepedyeHb O1IEHOYHBIX CPEACTB MO AMCIUIIMHE
«®Du3nyecKue 0CHOBBI CBAPKHU IUIABJIEHHEM»

Ne | HaumenoBanwue orne- | KpaTkas xapakrepuctuka oneHouHOro cpea- ([IpeacraBieHue o1eHouYHOro
OC | HouHOrO cpeacTsa CTBa cpeactBa B ©OC
Juanor npenogaBatelis cO CTYACHTOM, IIeTh
N KOTOpPOTO — CUCTEMATHU3alHsI U YTOUYHEHHE
VYcerHblii onpoc N
1 (3 - saver) UMEIOIINXCA y CTYJICHTa 3HAHHH, IPOBEpKa Bomnpocs! o 3auery
€ro MHAUBHIyaIbHBIX BO3MOXKHOCTEH yCBOE-
HUS MaTepuana
OneHka ciocoOHOCTH CTyI€HTa IPUMEHUTD .
[lepeuens npakTUUeCKuit
MOJIy4E€HHBIE paHee 3HAHUS JIJIsl POBEACHUS
[TpakTuyeckue pa- paboT 1 X OCHAIIICHUE;
3 aHaJM3a, OIbITa, YKCIIEPUMEHTA U BBITIOTHE-
6ots1 (I1P) XKypHaJ 1a00paTOPHBIX pa-
HUS TOCTEAYIONIUX PAacueToOB, a TAKXKe CO- o1
CTaBJICHHSI BEIBOJIOB
[IpoaykT camocTOsATENTLHON pabOTHI CTY-
JIEHTa, TIPEJICTABIIIONINI CO00M KpaTKoe 13-
JIO’)KEHUE B MUCbMEHHOM BUJIE MOJYYEHHBIX
PE3yIBTATOB TEOPETHUECKOTO aHAIIN3a OIIpe-
Pedepar . .
4 P) JIeICHHOHN Hay4HOM (Y4eOHO- McciIe10BaTeNb- Temsl pedepaToB

CKOI1) TEMBI, /i€ aBTOP PACKPHIBAET CYTh HC-
cieayeMoi mpo0IeMbl, IPUBOAUT pa3IMuHbIE
TOYKH 3PEHUS, a TAK)KEe COOCTBEHHBIE
B3TJISA/IbI HA HEE

PonNPE

o o

10.

BOl'lpOCLI AJIS MOATOTOBKHU K 3a4€Ty

Poinb Gusuky B COBpEeMEHHOM MUPE U B CBAPOYHOU TEXHUKE.

HcTopus pa3BuTUs CBapKU KakK pe3yJsIbTaT Pa3BUTUS U JOCTHKEHUH (HpU3UKU

ArperaTHble COCTOSIHUS BEILIECTBA [IPU CBapKe.

BemectBo 1 aToMBbl. ATOMHBIE IIPOLIECCHI: UCTIAPEHUS], PACTBOPEHUS U KPUCTAIUIN3ALUY. XU-
MUYECKHUE PEAKLUU.

[TonsiTHe naBieHUS U TEMIIEPATYPBHI.

Kpucramnuszanus. DHepreTudeckue ycioBus Kpuctauin3auuu. IloHsaTue paBHOBECHON TeM-
NepaTypbl U CTENIEHH NEPEOXIIaKICHUS.

Crpoenne metamoB. TUITEI U MapaMeTphl KpUCTATITNYECKUX pemeTok. [Tomumopdusm, Buabt
ne(eKTOB KPUCTAIUTMIECKOTO CTPOCHHUSI.

Mexanu3m KpucTamsauuy. BinsHue nepeoxnakeHus Ha CKOPOCTH POCTa YUCIIA LIEHTPOB
KPUCTAJUIM3ALUK U CaMOr0 KPUCTAILIA.

@dyHnaMeHTaIbHbIE B3aUMOACHCTBUSA. DIIeKTpU4ecKre cuibl. [IpMHIUT HEONpe1eIeHHOCTH.
Snpa u yactuupl. [IoHATHE BOIHBI U YaCTHULIBL.

OnexrpocraTuyeckoe nose. Ero xapakrepuctuku. 3akoH coXpaHeHus 1. 3apsaaa. Pacnpene-
JICHHBIE 3apspl.
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32.
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34.

35.
36.
37.
38.
39.

40.
41.
42.
43.
44,
45.

46.
47.

48.
49.

50

3aKoH KyJIOHa B BEKTOPHOU U CKasipHOH popme. [ToHATHE AMAISKTPHUECKOMN MTPOHU-TIAeMO-
CTH.

HanpsixenHocts anexktpudeckoro nosis. Ciyvail Toueunoro 3apsja. Cunossie nuHuu.l[pun-
LI CYyIEPIIO3ULINH.

[ToHsATHS TOTEeHIMANIBHBIX CHUJI, IOTEHLMAJIbHAS SHEPTUS 3J1. MOJIS.

[Torennuan. CBsi3b C HANPSYKEHHOCTBHIO 3J1. MOJISI. DKBUIOTEHLMAIbHBIE MOBEpXHOCTU. II0HS-
THE 3JIEKTPUYECKOTI0 HAPSKEHHUS.

ITpOBOAHUK B 3JEKTPOCTATUYECKOM II0JIE: PACTIPENEICHHUE 3aPAI0B, HAPSKEHHOCTD 3J1.
I0JIS1 ¥ IOTEHIIMAJ B IPOBOIHUKE.

[ToHdTHE TOTOKA BEKTOPA HAIPSKEHHOCTH JIEKTpocTaTudeckoro nojis. Teopema ['aycca. Ee
CJIEJICTBHE.

DJIEKTpUYECKAs] EMKOCTh YEAUHEHHOTO IIPOBOAHUKA. DJI. EMKOCTb 11apa

B3anmHuas 311. eMKOCTh ABYX IPOBOAHUKOB. [loHsTHE KOHAEHCaTOpa. [ll1ockuii KOHaEHcaTop.
Ux coenvueHus.

DIEKTPUUYECKUH TOK U €ro XapakTepucTUKU. IIIoTHOCTH TOKA.

3akoH OMa. BiusHue napaMeTpoB 2JIEKTPUYECKOM LIENH Ha TOK ITPY KOHTAKTHOM CBapKe.
3axoH JIxoyns - Jlenua. Harpes metauia npoxoAsiyuM TOKOM IPU Pa3InYHbIX cIIoco0ax
CBapKHU.

Bunel anextpuyeckux paspsznoB B raze. CapouHas Ayra u €€ OTJIM4YUs OT APYTUX pa3-psioB.
TepMonneKTpoHHas IMHUCCUS. 3aBUCUMOCTh TOKAa TEPMOIJIEKTPOHOB OT aHOHOTO HaIpsiKe-
HUS.

[Tna3ma. [Iponieccsl MOHU3ALKU U AEMOHU3ALUH.

KoHrakTHbIE IBIIEHUS U TEPMO3JIEKTPOABIKY1IAs cuiia. Mcnonb3oBaHue TepMoriap npu
CBapke.

MarauTHoe 1nosie TOKOB. MarHuTHast UHIYKIIHSL.

MarHuTHbIN MOTOK BEKTOPA MAarHUTHON MHAYKIIUH.

Bo3znelicTBue MarHUTHBIX MOJIEH HA AIEKTPOHHBIHN JIyd U CBAPOUHYIO IyTy
DneKTpoMarHuTHas MHAYyKUus. [IpuHIuUn JeHCTBUS CBapOYHBIX TPaHC(OPMATOPOB.
CymnHocts cBapku TBY. TToBepxHOCTHBIH 3 dekT 1 3P PexT Onmu3ocTu

OHeprus MarHuTHOTO 1oJig. MarHuTHO-UMIYJIbCHAs CBapKa.

Cger. ®u3nuecKre OCHOBBI MOJIYUYEHHUS Ja3€PHOTO U3JIy4YEHUSsI.

Mexanndeckue konebanus, BUOpaIiu, 3BYK U yJIbTpa3ByK. VX ucnonab3oBaHue B CBAPOYHOM
TEXHUKE.

Buet 3ByKOBBIX BOJTH. MeTO bl IOTyUYeHUS YIbTPa3Byka (MarHUTOCTPUKIIMOHHBIN 1 00paT-
HBII TTEE303JIEKTPUIECKHid P HEeKT).

dusnueckue OCHOBBI YIbTPa3BYKOBOM 00paOOTKU M KOHTPOJISL.

PuU3NYECKUE OCHOBBI paJUallMOHHOTO KOHTPOJIS.

IloHsATHE HANIPSIKEHHOCTH MarHUTHOT'O TIOJISL.

CunoBble TMHUU MarHuTHast UHAYKIus. Cuna JlopeHa MarHuTHOro moJist

JBrxeHue 3apsA10B B MArHUTHOM 110j1€. DOKYCHPOBKa IEKTPOHHBIX ITyYKOB MarHUTHBIM
MI0JIEM KaTYLIKHU C TOKOM.

"TTuaa->¢dext" myroBoro paspsaa.

[IpuHIUIIBEI reHepay 3JIEKTPOHHBIX MydKoB. CXeMbl TeHEPaTOPOB.

JIBM>KEHHE DIIEKTPOHOB B AJIEKTPOCTATUYECKOM II0JIE. Y CKOPEHUE DIIEKTPOHOB

OOBsICHHATE 3aBUCUMOCTD TEMIIEPATYPhl OT BPEMEHH TP KPUCTAILTU3AITUT

Pabora u TermoBas MOIHOCTE ToKa. 3akoH [[koyns-Jlenta.

VY napnas nonunszanus. [lorenuuan nonnsannu. HecaMocTOsTENbHBINA U CAMOCTOSATEIbHBII
pa3psbl B rase.

VpaBHeHue cBOOOAHBIX KoeOaHui. Pemenus ypaBHeHUI.

lMapmonnueckue konebaHus, UX MapameTpsl: MEPUOJ, YaCTOTa U HavyasbHas ¢a3a, aMIUIu-
Tyza.

Pe3ucrop, koHIEHCATOP U MHAYKTUBHOCTD B LIENIN IIEPEMEHHOI0O TOKA.

3akon Oma AJi 11eny epeMeHHOro TOKa.

. JlelicTByroIME 3HAYEHHSI TOKA ¥ HANIPSDKEHUS, MOITHOCTD LIENH NIEPEMEHHOT0 TOKA.
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59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.

Knaccuduxkarms MeTos0B 1 clioco00B CBapKH IJIaBICHUAEM.
OO0pa3oBaHue U CTPYKTYpa CBAPHOTO COSIMHEHHUS TIPU CBAPKE TIABICHUCM.
ITonsiTue o CBAapUBa€MOCTH MCTAJIJIOB IIPH CBAPKEC ITJIABJICHUCM.

Knaccudukaius mBoB ¥ CBapHBIX COSMHEHUN B 3aBUCUMOCTH OT PacloIOXKeHHs CBapu-Ba-
€MBIX 3JIEMEHTOB, KOH(PUTypaLlMH 111Ba, KOJIUYECTBA ITPOXO/I0B, MMOJIOKEHUS B IPOCTPAHCTBE.

[TonroroBka KpOMOK U COOpKa MOJI CBAPKY.
TexHonornyeckre 0cOOEHHOCTH AyTroBoi cBapku. CBapKa IITyYHBIMH JIEKTPOAAMHU.

TexHonorunyeckne 0cOOEHHOCTH AyTroBOH cBapku. [lomyaBTromMaTudeckasi 1 aBTOMaTHYECKast

CBapka.

TexHOMIOTHYECKUE 0COOEHHOCTH TIA3MEHHO-TyTOBOM CBAPKH.

TexHoMOTHYECKHE 0COOCHHOCTH JIEKTPOILIAKOBON CBapKH.

TexHonmornyeckne 0COOCHHOCTH JIEKTPOHHO-TTYYEeBON CBAPKH.

TexHonornyeckue 0COOEHHOCTH JIa3epHOM CBapKHU.

TexHnonornyeckue 0cCOOEHHOCTH Ta30BOM CBapKH.

TexHonornyeckue 0COOEHHOCTH HATJIABKH.

TexHonornyeckue 0COOEHHOCTH TEPMUYECKON PE3KH.

JledeKTbl cBapHBIX COEAMHEHNH, BHITIOJTHEHHBIX CBAPKOH IJIaBIEHHUEM, METOJIbI UX TIPEAy-
NPEKICHUS U UCTIPABIICHUSL.

TexHuka 6€30MaCHOCTH MPU CBapKe IUIABICHUEM.

OCHOBBI IPOEKTUPOBAHUS TEXHOJIOTUYECKOIO IIPOLIECCA CBAPKU TUIABJICHUEM.
DNeMEHTBI TEXHOJIOTUH.

OCHOBBI IPOEKTUPOBAHUS TEXHOJIOTUIECKOTO MPOLIECCa CBAPKHU TUIABIICHUEM.
TUIOBBIX KOHCTPYKLIMH.

Pacyer pazmepoB 30HBI IPOTIABIICHHSI IPH CBAPKE CTHIKOBBIMH M YTIIOBBIMU IIBAMHU.
Pacder pesxuMOB €K TPOIIIAKOBOI CBAPKH.
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CtpykTypa 1 coaep:kaHnue TuCUUILTMHbBI « DU3nuecKre OCHOBBI CBAPKU ILIABJICHUEM)

1o HanpasieHUusaM noaArotoBku 15.03.01 «MammHoCcTpoeHne»
(O6pazoBarenpHas mporpamma «O00pyI0BaHUE M TEXHOJIOTHU CBAPOYHOTO TIPOU3BOJICTBAY)

KBanudukarnus BeITyCKHUKA

[Tpunoxenue 3

O0akaJjaBp
dopma 00yueHus
Ounas
Paznen nucuuminHb cemectp | Henmens Buibl yueOHO#t paboThI, BKIIIOUasi caMo- | Bubl camocTosTenbHOM paboThl cTyaeHTOB | DopMmbI aTTe-
CeMeCTpa | CTOSATEIbHYIO PadoTy CTYACHTOB U TPY- CTalu
JOEMKOCTB B 4acax
J |I/C |Jla6. | CPC | KCP KP. | KII. | PI'P | Pedep. K.P. 3 3
1. Beenenue. Pons gusmku B ca- 1 1 1 4
POYHOU TEXHUKE.
2. DneKkTpuyecKue SBICHUS U 2-8 1 1 4
MPOLIECChI B CBAPOYHOM TEXHHUKE.
3. KoneOanus u BONHBI B CBapoy- 9-13 1 1 4
HOU TEXHHKE
4. OG1mue BOIPOCH! CBAPKU 14-18 2 2 6
TJIaBJICHUEM
5. OCHOBBI TEXHOJIOTUH CBAPKU 1 6 6 4
IJIaBJICHUEM
6. JledexTnl cBapKu 2-8 3 3 4
7. Texuuka 6e30macHOCTH 9-13 2 2 4
8. IlpoexTrpoBaHNe TEXHOIOTUI 14-18 2 2 4
CBApKM ITJIaBJICHUEM
Hroro 18 | 18 36 *

IIporpamMmMy coctaBui 1011, K.T.H.

/T. P. JIateimosa /
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