deneparbHOE TOCYTapCTBEHHOE OIOHKETHOE 00pa30BaTEILHOE YUPEIKICHNE
BBICIIICTO 00pa30BaHUS
«TONMBATTHHCKUN TOCYIaPCTBCHHBIH YHHUBEPCUTET

b1.B.J1B.04.02

(uHOeKc OucCyunIuHbL)

PABOYAS TIPOT'PAMMA JUCHUIT/IMHBI

NCTOYHUKHU IMTAHUA I CBAPKA

110 HAIIpaBJICHUTIO ITOATOTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI' MYECKOE OBECIIEHEHUE
MAIINHOCTPOUTEJIBHBIX ITPONU3BO/JCTB

(K01 M HaMMEHOBaHKE HAIPABIICHUS TTOTOTOBKH, crieranbHocTH B cooTBeTcTBUU ¢ DI'OC BIIO/OI'OC BO)

TEXHOJIOI' A MAILIMHOCTPOEHU A

(mampaBIeHHOCTD (TIPO(UITB))
dopma o0ydeHus:__oyHas

I'og mabopa:_ 2019

PacnipenesieHne 4acoB AUCHHUILIMHBI 110 CEMECTPaM M BH/AaM 3aHATHH (110 y4eOHOMY IUIaHY)

KoauuectBo 3ET 6
Yacos no PYII
Buabl koHTpOJIA B JK3aMeHbI 3aueTsl KypcoBbie Kypcosbie Kontpoabbie
ceMecTpax: MPOEKTHI paGoThI (M‘j,af;’;;'mﬁ
¢hopmbl 06yueHust)
5
NeNe cemecTpoB
1 2 4 5 6 7 8 9 10 11 HUtoro
3ET no cemecTpam 6 6
Jlexkuun 34 34
JlaGopaTopHbie 18 18
IpakTuueckue 18 18
KonTakTHasi paéora 70 70
Cawm. paGora 110 110
Konrtpoas 36 36
Hroro 216 216

ToabsaTTH, 2019




Pabouas mporpamma cocrasiena Ha ocHoBaHuu @I'OC BITO/®T'OC BO u yyeOHOro mniaHa HampaBiIeHUs
MOATOTOBKA  (CIIEIIMAILHOCTH) 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOIHYECKOE  obeclieyeHue

MAIIMHOCTPOUTCIBHOI'O ITPOU3BOACTBA
(k0O U HaUMeHOBaHUe HANPasieHust NOO20MoeKU, cneyuarsvhocmu 6 coomeemcmeuu ¢ @I'OC BI1O/ @I'OC BO)

PeuensnpOBaHne paﬁoqeﬁ nporpaMmbl JTHCIHUIIJIMHBI:

OtcyrcTBYyeT

VYuebnas (pabouast) mporpamma ogodpeHa Ha 3acenannu kadeapsl «CBapka, 00pabOTKa METaIOB
JIaBJICHUEM W POJICTBEHHBIE TIporiecch» (mpoTokoit 3acemanust Ne 1 ot « 30 » aBrycra 2018

r.).
Penensent
(Oondicnocmo, yueHoe 36anue, cmenety) (noonucs) (U.0. Pamunus)
« » 20 1.
Cpoxk neiicTBusl padoueil NPOrpaMMbl M CHMIIMHBI 10 « » 20 1.

Cpok oeticmsus ymeepaicoennoti PII/[: ons npoepamm 6axanaepos — 4 2ooa, 01 npocpamm
mazucmpos — 2 200a, 0Jisi NPO2PaAMM CHeYyuaIucmos — 5 jiem.

Nudopmanus 06 aktyanusanuu padoyeil nporpaMMsbl JMCHUIIJIMHbBI:

[Iporokon 3acenanus kageapsl Ne  oT «_ » 20 T

[TpoTtokoun 3acenanus kagenpsl No  oT «_ » 20 r.

[Iporokon 3acenanus kageapsl Ne  oT «_ » 20 .

[TpoTtokoun 3acenanus kagenpsl No  OoT «_ » 20 1.
COI''TACOBAHO

3aBeI[yIOH1HI71 I(a(l)ez[pof/'l O06opyaoBaHKe U TEXHOJOTHU MAIIMHOCTPOUTEILHOTO IPONU3BOICTBA
(8vinyckaioujell Hanpasienue (CneyuaIbHOCHb))

« _» 20 T H .1O. JlornHoB
(noonucsw) (M.0. @amunus)
YTBEPX/AIO
3aBeI[yIOH1HI71 Ka(l)e,upof/'l Csapka, 00paboTKa MaTepUAIIOB JIABJIEHUEM U POJACTBEHHBIE IPOLIECCHI
paspabomasweii PI1J])
« _» 20 T B.B. Enbnios
(noonucsw) (H.0. @Pamunus)


https://www.tltsu.ru/instituty/institut-mashinostroeniya/kafedry/the-welding-department/

CTpyKTypa IMCHUILTHHBI

«MCcTOYHMKN NUTAHUS JJIsI CBapKu»

Hanmenoanue Cemectp Kor-o Kor-so O0beM yueOHOro Kypca M BHUJIBI YUEOHBIX MEpONPHSITHIH
Kypca U3yYECHUsI 3ET HENeNb, B <
TeueHIE Bcero KonraktHas pabota CamocrosiTenbHas paboTa S
KOTOPBIX 4acoB = -
P o= g 3 @
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AHHOTAIMUS
AUCHHUILINHBI (Y4eOHOTr0 Kypca)
b1.B./1B.04.02 UcTOYHMKN MTUTAHUSA 1JIS1 CBAPKH

(MH/IEKC ¥ HAMMEHOBAaHUE AUCIMIUINHBI (Y4eOHOTO Kypca))
1. Heab 1 3a71a4n M3yYeHUs JUCUUILIMHBI (Y4eOHOT0 Kypca)

Lenp — oOecreunTh HEOOXOAMMBIN YPOBEHb KOMIIETCHIIUU JUISI PEIICHUS
npo(ecCHOHANBHBIX 3aJad IO CO3JaHUI0, BBIOOPY HCTOYHHUKOB TNHTAHUA U
3¢ (HEeKTUBHOMN SKCIUTyaTalHH.

3anayu:

l.co3nanne Ha OCHOBE Kypca JeKUud HHPOPMALMOHHON 0a3bl 1O
UCTOYHUKAM IUTAHUS JUIsl CBAPKU;

2.rpaMOTHasi  JKCILTyaTalus
000py10BaHUS;

3.0CBOEHUE OCHOBHBIX IPUEMOB ITPOEKTUPOBAHUS UICTOYHUKOB ITUTAHHUS;

4.0cBOEHHE METO/I0B UCCIIEA0BAHUS UCTOYHUKOB IIUTAHUS IS CBAPKH.

HOBOTO H I[GﬁCTBYI-OHIGI‘O CBApO4YHOI'0

2. MecTo nucuuiuiaabl (yaedHoro kypcea) B crpykrype OITIOITI BO

Hannas nucummivHa (yueOHslid Kypc) oTHocuTes K bioky 1 «/lucuumnuuel
(Momyyn)» (BapuaTHBHAS YacTh, TUCIUILTHHBI 110 BBIOOPY).

JIMCIUIUINHBL, HA OCBOEHUM KOTOPBIX Oa3zupyeTcsi NaHHas AUCIUIUIMHA —
BbICIIAsl MaTeMaTuka, (U3MKa, DJIEKTPOTEXHUKA, AJIEKTPOHHKA, WH(OpMAaTHKA,
TEXHOJIOTHSI CBAPKU TUIABJIICHUEM.

JIMcuMIIuHbL, y4eOHbIE KypChI, UIsl KOTOPBIX HEOOXOAUMBI 3HaHUSI, YMEHUS,
HaBBIKH, MpUOOpETaeMble B pe3yIbTaTe U3yUeHUs! JAHHON AUCUUILINHBI (Y4eOHOTO
kypca) — «lIpoekTrpoBaHue CBapHBIX KOHCTPYKIUi», «TexHomorusi cBapku
IUIABICHUEM).

3. Ilnannpyemble pe3yJbTaThl O0yUYEeHHUSl MO AUCHMUILUIUHE (Yy4eOHOMY
KYpCY), COOTHECeHHbIe ¢ IUIAHUPYeMbIMH Ppe3yJbTaTaMH  OCBOCHMS
0o0pa3oBaTeIbHOM MPOrPpaMMBbI

dopmupyeMbIe U
KOHTPOJINPYEMBIE
KOMIIETEHIIUH

[Inanupyemsble pe3ynbTaThl OOy4eHUs

— CIIOCOOHOCTH
y4acTBOBAaTh B
pa3pabOTKe MPOEKTOB
)5 €31 (SN1507 1
MAaIIHHOCTPOCHHUS,
CpEJIICTB
TEXHOJIOTHYECKOTO
OCHAILIEHUS,

3HaTh:

-paboTy PHEPTEeTUIECKON CUCTEMBI KUCTOYHHUK TTUTAHUS -
Iyray TMPHU BO3MYILICHUSAX MO TOKY, IJIMHE IyTH H
HANPSKECHUIO,

-0 TOCIEIHUX JOCTHKECHUSX
npoexktupoBanus UII;

-OCHOBbl ~ TEOPUHM  CBapOYHBIX
BBIIIPSIMUTEIIEN, TEHEPATOPOB;

HayKu B o0nactu

TpaHc(hOpMaTopoB,




aBTOMAaTHU3alluu U
JIIMAarHOCTHKH
MaIlIMHOCTPOUTETBHBIX
MIPOU3BO/ICTB,
TEXHOJIOTHYECKHUX
MIPOIIECCOB UX
W3rOTOBJICHUS U
MOJICPHU3AINY C
Y4E€TOM
TEXHOJIOTHYECKUX,
AKCIUTYaTallMOHHBIX,
CTETUYECKUX,
SKOHOMHUYECKUX,
yIpaBJIeHYECKUX
rapaMeTpoB U
HCIIOJIb30BaHUEM
COBPEMEHHBIX
HH(POPMAITHOHHBIX
TEXHOJIOTUHN U
BBIUYHCIIUTEIbHON
TEXHHKH, a TAKXKE
BBIOMPATH 3TU
CpeACTBa U MPOBOAUTH
JIMarHOCTUKY OOBEKTOB
MaITHHOCTPOUTEIIBHBIX
MIPOU3BOJICTB C
MIPUMCHEHUEM
HEOOXOAUMBIX METOIOB

¥ CPE/ICTB aHainu3a
(TIK-4)

-OCHOBHBIC MCTOAMKMH, HCO6XOI[I/IMI>IC AJIs1 OIIpPCACICHUS
OKCILTyaTallHOHHBIX
CBOMCTB MCTOYHUKOB IMUTAHUS HJIs1 CBAPKH,

YMeTs:

-9KCIIEPUMEHTAIIBHO  ONPEENATh PpabOTOCTIOCOOHOCTD
VMCTOYHUKOB ITUTaHUS,
-I10JIb30BATHCS METOJaMHU
JHEpreTuyeckux xapakrepuctuk MII;
-o1ieHNBaTh 3(P(HEKTUBHOCTh MPUMEHSIEMBIX METOJIOB
HCCIICIOBAHMM;

-BECTH CAMOCTOSITENBHYIO AEATEIBHOCTh B HAIPABICHUN
U3YYEHHs DKCIUIyaTallMOHHBIX CBOMCTB MCTOYHHMKOB
NUTAHUs JUIsl CBAPKU;

HUCCIIEI0OBAHNI

Bnaners:

-ipreMaMu 00pPabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX;
-TIpreMaMHu pabOThI ¢ U3MEPUTEIILHOM aImapaTypoi;
-BECTH CaMOCTOATEIBHYIO JICATEILHOCTh B HAIIPABJICHUHN
W3YyYECHUs JKCIUTyaTallHOHHBIX CBOMCTB HCTOYHHKOB
MUTAHUS JJIs1 CBAPKU;

— CIOCOOHOCTH
y4acTBOBaTh B
MIPOBEICHUN
MIPEIBAPUTEITHLHOTO
TEXHUKO-
IKOHOMHUYECKOTO
aHaM3a MIPOCKTHBIX
pacdeToB, pa3paboTke
(Ha ocHOBE
JNEHUCTBYIOIIUX
HOPMATHBHBIX
JIOKYMEHTOB)
POEKTHO U paboueit
U DKCIUTyaTaIllHOHHOM

3HATh:

- OCHOBHBIE METOJUKH, HEOOXOIUMBIE ISl OTIpeICICHUS
AKCIUTYyaTallMOHHBIX CBOMCTB MCTOYHHUKOB NMHUTAHUS IS
CBapKH;

- (YHKIMOHAJIBHBIE CXEMbl HCTOYHUKOB MUTAHUS;
-MpaBUjIa JKCIUTyaTallMd HWCTOYHUKOB TIUTAHMUS  JJIsS
CBapKH;

Ymers:

- DKCIEPHMEHTAIBHO OMPEIENIATh Pa00TOCIIOCOOHOCTh
HMCTOYHHMKOB ITUTAHUS;

- BECTH CaMOCTOSITCIIGHYIO ~ JESTCIBHOCTh B
HAIPABJICHUU W3y4YEHUS OSKCIUTyaTallHOHHBIX CBOWCTB
VCTOYHHUKOB MMUTAHMS JIJIsI CBAPKH,

Bnanets:




TEXHUYECKOM
JIOKyMEHTAIUu (B TOM
YHUCIIE B DJICKTPOHHOM
BUJIC)
MAIIMHOCTPOUTEIbHBIX
MIPOU3BOJICTB, UX
CUCTEM U CPEJICTB, B
MEpONPUSITUSIX 10
KOHTPOJIIO
COOTBETCTBHS
pa3pabaTbIBaEMbIX
MIPOEKTOB U
TEXHUYECCKOM
JIOKYMEHTAIUHU
JIEUCTBYIOIIUM
HOPMAaTUBHBIM
JIOKYMEHTaM,
odopMIICHUHU
3aKOHYCHHBIX
MPOEKTHO-
KOHCTPYKTOPCKHX
padot (ITK-5)

- npueMaMu 00pabOTKHU IKCIIEPUMEHTATIbHBIX JAaHHBIX;
- mpueMaMu paboThl C U3MEPUTEIILHON anmnaparypoi;
METO/JAaMH HCIMBITAHUS HWCTOYHUKOB TIUTaHUS B
pexKUMax X.X, Harpy3Ku, K.3.

TemaTnueckoe coaep:kaHue TUCUMILIMHBI (Y4eOHOT0 Kypca)

Pasnes1, moayJab

IMoapasznen, Tema

Monaynsl.

CaoiicTBa IyTH u
YCTOMYHUBOCTHh CHUCTEMBI
«UCTOYHUK -AyTa»

Beenenue

Tema 1. 1. CBolicTBa 1yru

Tema 1. 2. Craruueckasgs YCTOMYMBOCTb CHUCTEMBI
«UCTOYHUK - AYTray MpU BOZMYIIEHUSIX

Mopyne 2. Hcrounuku | Tema 2.1. OcHOBBI TEOpUHU CBApOYHBIX
MUTAHUS  TIEPEMEHHOT0 | TpaHCPOPMATOPOB
TOKa InI: cBapku: | Tema 2..2. OCHOBHBIE THUIIBI CBApOYHBIX
CBapOYHbIE TpaHchOpMaToOpoOB
TpaHc(popMaTopsI u|Tema 2.3. VYCTaHOBKM ISl CBapKH aJOMHUHHUEBBIX
YCTaHOBKH CILJIABOB
Monaynb 3./ Tema 3..1. OcHOBBl TeOpuUH CB BBIIPSIMUTEICH
Nctounuku NUTAHUS | OTHOMOCTOBBIX M MHOTOIIOCTOBBIX
MOCTOSIHHOTO TOKA: Tewma 3.2. OCHOBHBIE THIIBI CBAPOYHBIX BBITPSIMUTENEH
CBapOYHbIE Tema 3.3.0CHOBBI TEOpPUU CBAPOYHBIX TI'E€HEPATOPOB
BBINIPSIMUTEIH, OJIHOMIOCTOBBIX 1 MHOT'OTIOCTOBBIX
IEHEPAaTOPbL Tewma 3.4. CoBpeMEHHbIE KOHCTPYKLIUH CBAPOYHBIX

TeHEepPaToOpOB

Monyns 4. MHBepTOpHI

Tema 4.1. MuBepTopbl sl CBapKu Ha MOCTOSSHHOM

6




BCB&pOQHOﬁTeXHHKG

TOKC

Tema 4.2. Texnuka 0€30MaCHOCTM M TIpaBuUiIa
AKCIUTyaTallii UICTOYHUKOB IMUTAHUS JIJISl CBAPKU

OO0mas Tpya0eMKOCTh AUCUMILIMHBbI (y4eOHoro kypca) — 6 3ET.




4. TexHosioruueckasi Kapra no yueoHomy kypcy «VMcToUYHNMKM NUTAHMUS UISI CBAPKHY

Hanmenosanue Cemectp Kor-o Kor-so O0beM yueOHOro Kypca M BHUJBI YUEOHBIX MEpONPHITHIH ><
HU3yYCHHUS 3ET Henelb, B
Kypca v TeueHIE Bcero KonraktHas pabota CamocTositenpHas paboTa §
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Jlekrus 1 Jlex1 CoiicTBa nyru. PaccmaTtpuBaroTes pydHast 1yropasi CBapka U ee + - 2 - 4 JIekn 1| E309 30 JIOCKa [1,2,]
CTAaTUYECKUE XapaKTePUCTHKU IPH H3MEHEHHHN JUIMHBI JYTH 1 MapKU 1 ay/.
2NeKTpoJoB. PaccMaTpuBaeTcs cBapka HEIUIABSIIUMCS dIEKTPOIOM U ee
CTaTHYECKUE XapaKTEPUCTHKU AyI'H IPU W3MEHEHUH JUIUHBI IyTH U
3aIIUTHOM Cpe/ibl; CBapKa IUIABSIIIUMCS DIIEKTPOIOM U €€ CTaTHIECKHe
XapaKTePUCTHKHU TyT'H IPU U3MEHEHUH CKOPOCTH IOJa4H IEKTPOIHOM
TIPOBOJIOKH U 3aIIUTHOM CPEJIbI; CBapKa MOJ| CIIOEM (hIIIoca M CTATUYECKHE
XapakTepUcTHKH Oyrd. [IpuBoauTes 0600ImeHHas CTaTHIeCKast
1 1 XapaKTEepUCTHKA TyTH.
1- CaM. u3yu . Cawm. OdopmieHne 0TIETOB MO JaOOPATOPHEIM PabOTaM, H3ydCHHE - 1 30 [1-14]
1 4 Marepuana PEKOMEH/IaIHi TIPeroiaBaTels ¥ JIGKIHOHHOTO MaTepuana g




Jlabopar.
3aHsaTue 1

J1a6.31

HccnenoBanue cBapoyHOro TpaHc(hopMaTopa ¢ CeKIIMOHUPOBAHHBIMH
oomotkamu TC-100. M3yanTh KOHCTPYKIHUIO TpaHC(hOpMaTOpa C
CEeKI[OHNPOBAHHBIMU 00MOTKaMH. HapucoBaTh 31eKTpOMarHuTHyIO U
HPHUHIMINAIBHYIO cxeMbl. CoOpath anekTpruueckyto cxemy. CHATh
BHeMHI0I0 BAX ju1s 3-X monoxeHuni nepexitoyaress 9icia BUTKOB
tpancdopmaropa. [loctpouts 3aBucumoct U={{(1). s 3-x monoxeHuit
HepeKIIoyaTess Yicia BUTKOB Tpanchopmaropa. Paccunrars KT X
Tpancdopmaropa. (Pabora B Manoli rpynme)

Croer.

1a0.

E101

14

Cs.
TpaHC
¢dopma
TOPBHI,
7t

[3.9,
13]

Jlexuus 2

Jlex.2

VYeroitunBocts cuctembl U-/] mpu Bo3amymieHusx mo Toky Jlaercs criocod
00pa3oBaHus CHCTEMBbI "HCTOYHUK NHUTaHusA-nyra". M3y4aercs noBeaeHne
CHCTEMBI "UCTOYHUK MUTaHMA-yTa" IPU yMEHbIICHNH WIIH YBEINUCHHN
ToKa jyra. PaccMaTpuBaeTcsi BO3MOXXHOCTh aBTOMATHYECKOTO
BO3BPAILCHUS CUCTEMBI B ICXOJJHOC TTOJIOKEHHE U BPEMsI €€ BO3BPAILICHHUS
B TOYKY YCTOHYHBOIO PaBHOBECHSL.

Jlekiy
ayn.

E309

30

J0CKa

[1.5]

JlaGopar.
3aHATHE 2

J1a6.32

V3ydenne cBapoO4HOro TpaHC(HOPMATOPA ¢ MATHUTHBIM ITYHTOM 1.
M3y4nTh KOHCTPYKIHIO TPaHC(HOPMATOPA C MATHUTHBIM IITYHTOM.
HapucoBatb 371€KTPOMAarHuTHYIO ¥ NPUHLIUIUAIBHYIO cXeMbl. CoOpaTh
3JIeKTpUUecKyro cxemy. CHTh BHemHIOW BAX uis 3-X mosoxeHuit
MAarHUTHOTO LIyHTa B OKHE MarHUTONIPOBOJA TpaHC(hopMaTopa.
Toctpouts 3aBucumoctu U=f(I). a5t 3-X MONOKEHNI T MArHUTHOTO IIYHTA
tpancdopmaropa. Paccunrars KITJI X tpancdopmaropa. (Pabora B manoit
Ipyunie)

Croer.

11a0.

E101

14

TpaHC
¢dopma
TOPHI,
71mT.

[3,9.13]

JIlexuus 3

Jlex.3

Y CTOHYMBOCTE CHCTEMBI "HCTOUHUK MUTaHKSA- Ayra" IPUBO3MYLIEHUH IO
JUIMHE TyTU U HanlpskeHus ceTu. Msydaercs mosesieHHe cUCTEMBI
"MCTOYHMK NMUTaHUS-Tyra" MPU yMEHBIICHUH WM YBEIMYEHHHU JJTHHBI
JIyTH TIPH CBAapKE HETUIABAIIMMCS U IUIABSIIUMCS 3JIEKTPOJAMH.
PaccmarpuBaeTcs BO3MOXKHOCTh aBTOMAaTHYECKOIO BO3BPAIICHHUS CHCTEMBI
B HCXOJIHOE TIOJIOKEHHE U BPEMs €€ BO3BPAILEHHS B TOUKY YCTOHYHBOIO
paBHOBecHs. M3ydaercs nosenenue cuctemsl "H-/1" npu yMeHbIIEHNH
UM yBETMYEHUH HaNpsKeHus ceTd. PaccmaTtpuBaeTrcst BO3MOXKHOCTh
aBTOMATHYECKOIO BO3BPAILEHHUs CUCTEMBI B HCXOIHOE TOJIOKEHHE U
CTIOCOOBI YMEHBIICHHS BIUSHAS KOJICOAaH!Us HANPSHKEHHS CETH Ha
BEJIMYKMHY TOKa JyTH.

Jlekiy
ayJ.

E309

30

J0CKa

[1.5]

Jlabopar.
3aHATHE 3

J1a6.33

W3ydenne cBapoyHOro TpaHC(HOpMaTOpPa C MATHUTHBIM IIIYHTOM 2.
TIponomxkenue padotsl J1a032. PaboTa B Mainoit rpymnne (1o 2 4enoBeka).

10

Coer.

1120

E101

14

Ca.T1p.
71T,

[3.9]

Jlexuus 4

Jlex.4

OCHOBBI TEOPHHU CBAapOYHBIX TpaHc(opmaTopoB Ha nmpumepe koHCTpyKImH
CBapOYHOTO TpaHC(OpMATOpa C pOcceneM N3ydaeTcs MPUHIUI paboTsl 1
OCHOBHBIE ypaBHEHHUSI PabOTHI TpaHChOpMaTOpa B pexkuMax XX,
HarpyskH, K3 M3y4aercs ynpolieHHas cxeMa 3aMelleHHs U Ha €€ OCHOBE
BBIBOAUTCSI ypaBHeHHUE BHenIHeH BAX cBapodHoro TpancgopmaTopa ¢
JIpocceNieM U ypaBHEHHE PeryIHpPOBAHHS BEIHIHHBI TOKA TyTH.

Jlekiy
aym.

E309

30

J0CKa

[2.5]

[IpakTuy.
3aHsaTHe 1

IIp.3.1

Ha npumepe cBapouyHOro TpaHchopMaTopa ¢ HOABHKHBIMUA 0OMOTKaMH
MPOM3BECTH pacyeT najeHus HanpspkeHus AU Ha CBCBapOUYHBIX MPOBOAAX
JutHO# L. M3yunTh KOHCTPYKIHMIO TpaHCc(hOpMaTopa ¢ MOABHKHBIMU
obmoTKamu. Tpancdopmaropa. (Pabora MHANBHIYATHHO)

Creir.

1120

E101

14

Cs.Tp.

[2,3,9]

Jlekmusg 5

Jlek.5

OcCHOBHEBIE THITBI CBapOYHBIX TpaHchopmaTopos IIpuBoasTCs onucanus 5
KOHCTPYKIIMH CBAPOYHBIX TPaHCHOPMATOPOB € Pa3InIHON (HOpMOii
BHemHell BAX u ypaBHenus BHemHHX BAX s kaxnoii u3

Jlekiy
ayJ.

E309

30

J0CKa

[2.5]




KOHCTPYKIMH.

IIpakTuu.
3aHATHE 2

IIp.3.2

Paccuurare ceueHure cBapoyHOro kabesst, HICX01s U3 AOIyCTUMON
IUIOTHOCTH TOKa . [Iponomxenue pabotsr IIp.31 PabGota nHAnBHyaIBHO.

10

Croer.

11ab

El101

14

CB.TP.,

[3.5]

Jlexusa 6

Jlex.6

YcTaHOBKH JUIs CBAPKU AJIFOMUHHUEBBIX CIUIABOB. PaccmaTpuBaroTcst
ocoOeHHOCTH cBapkH Al cIUIaBOB B cpejie aproHa U YCIOBUS
BO3HHKHOBEHHSI IOCTOSIHHOMN COCTaBIIIIONIEH TOKA. KOTOpasl yXy/IIaeT
paboty cBapo4HOro Tpancgopmaropa. [IpuBoasTcs ciocoObl YMEHbLICHHUS
BEIIMYMHBI IIOCTOSIHHON COCTABILIIOIICH TOKa.

Jlekiy
ayq.

E309

30

J0CKa

[1,2,8,
12]

Jlabopar.
3aHsaTHE 4

J1a6.34

HWccnenoBanue ucroynuka nutanua YAI'Y 101. 1. Usyuurts
KOHCTPYKIMIO U NPUHLMUINAIBHYIO CXEeMY UCTOYHUKA ITUTAHMUS C
cuHycouaanpHoi hopmoii Toka YI'Y-101. HapucoBaTsh ynpoIieHHY0O
npuHIMnuansayo cxemy Ull, ee pynkiponaspuyo cxemy. [IpoBect
SKCHEPUMEHTHI B pexxumax XX, Harpysku, K3. 3anucarth nokazanus
prOOPOB 110 MepBHYHOM 1 BTopuuHOH nern WII. Vi3mepenus Toka u
HAIpPsDKEHUs! BBIIOJIHUTG U1 3-X 3HAUEHUI TOKa 0OMOTKH
noamaranyuBanus. [loctpouts 3aBucumocti U=f(I) a1t BropuaHOi
croponsl. Paccunrap KITJ] UII. u X. CHATh OCHMIUIOTPAMMBI TOKA.
Crenatb BBIBOIBI.

Croer.

1120

El101

14

Ycrano
BKH IS
cB.Al.
4 1.

[2,3,9]

Jlexus 7

Jlex.7

YcraHoBKY [uis cBapku Al CIulaBoB B 3alIMTHOH cpene. PaccMoTpensl
MIPUHLUITAAIBHBIC CXEMBbl YCTAaHOBOK JUIs CBapKu Al CIIJTaBOB TOKOM
CHUHYCOUIAIBbHON (JOPMBI U TOKOM HPSIMOYTOJIbHOM (pOPMBI.

Jlekiy
ay.

E309

30

J0CKa

[113151
8,12]

Jlabopar.
3aHATHE 5

J1a6.35

Hccnenosanne ucrounnka nuranus YJI'Y 101, 2. M3yunts KOHCTPYKIMIO
U MPUHIUINAIBHYIO CXeMY UCTOUHHKA TUTAHUS C CUHYCOUJaTbHOH
(dopmoii Toka YII'Y-101. HaprcoBaTs ynpomIeHHY 0 NPHHITHITNATBHYIO
cxemy UII, ee pyHKIHOHAIBHYIO cXeMy. [IpoBecTH SKCIIEpHMEHTEI B
pexxumax XX, Harpysku, K3. 3anucars nokasanus npuOOpoB 1o
nepBu4HOI 1 BTopuuHOi nenu UII. V3mepenust Toka u HanpspKeHUs
BBITTOJHATS JTs 3-X 3HAUEHHH TOKAa OOMOTKH MOMAarHUYMBAHNUSL.
TloctpouTts 3aBucumoctr U=f(I) aist BropuuHO# cToponsl. PaccunTab
KITA UIT. u X. CuaTh ocipuiorpamMmel Toka. Crenath BbiBojbL. (PaboTa B
MaJIoi TpymIe)

15

Coer.

1120

E101

14

Vcrano
BKU IS
CBapKH.
Al.

4 1.

[2.9]

Jlexmus 8

Jlex.8

OCHOBBI TEOPHH OJIHOMOCTOBBIX CBAPOYHBIX BHIIPsIMUTENEH. OCHOBBI
TEOPUH CBAPOYHBIX BHIPSIMUTENEH PACCMOTPEHBI Ha IpUMepe
BBIIPSIMHUTENS , cOOpaHHOTo Ha 6a3ze 3-X (asHoro Tpancdopmaropa, 3-x
(basHoOro Apocces. BHIIPIMHUTEILHOIO MOCTA Ha JAMOAAX M BO3LYLIHOTO
npoccenst. PaccMoTpeHa ynpoleHHast cxemMa 3aMelleHHs Ha OCHOBAaHUH
KOTOpPO#i BBIBE/ICHO ypaBHEHHE BHELIHEH Bax.

Jlekiy
ayJ.

E309

30

J0CKa

[112171
8,12]

Jlabopar.
3aHATHE 6

J1a6.36

Hccnenosanne ucrounuka nuranus THUP-300. 1. M3yuuTs KOHCTPYKIUIO
Y MPUHININAIBHYIO CXEMY HCTOYHHMKA ITUTAHUs C IPIMOYTOJIBHOM
(hopmoii Toka TUP-300. HapucoBats ynpomeHHyo MpUHIXIHAIEHYIO
cxemy UII, ee pynkimonansHyro cxemy. IIpoBecTH 3KCIIEpUMEHTHI B
pexumax XX, Harpysku, K3. 3anucats nokasanust mpubopoB 1o
nepBu4HOI 1 BTopruHOi nenu UII. Vi3mepenust Toka U HalpspKeHUS
BBITIOJHATG JJIs1 3-X 3HAUYCHHI TOKa OOMOTKH TTOAMAaTHUYMBAHUS APOCCENs
Hacwimenust. [Toctponts 3aBucumoctn U=f(I) 11st BTOpUYHON CTOPOHEL.
Paccunrap KITJ] UI1. u X (pabora B Manoii rpynne). CHSTb

Creir.

1120

E101

14

YcraHo
BKU IS
CBapKH.
Al.

4 .

[2.9]

10




ocuuuiorpaMmsl Toka. Crenartb BbiBoibl. (PaboTa B Masoi rpyrie)

Jlexus

Jlex.9

OCHOBBI TEOPHUH MHOTOIIOCTOBBIX CBAPOUHBIX BBIIPSIMHUTENEH.
Paccmotpens! Bonpocs! opmupoBanus BHenHeH BAX B cBapouHbIX
BBIIPSIMUTENIAX, BBITYCKaeMbIX B PoccHu 1 3a pyOexoM ¢ JKECTKUMU
BHeHuMH BAX. [puBogsites ypaBHeHus BHemHHX BAX 1 crioco6bt
PEryIupOBaHUS TOKA TyTU

Jlekiy
ayq.

E309

30

J0CKa

[1,2,7]

Jlabopar.
3aHATHE 7

J1a6.37

HUccnenosanue ucrounuka muranus THUP-300. 2. IIponomkenue 1a6.39.
Pabora MasieiMu Tpynnamu.

15

Croer.

11ab

El101

14

YcTaHoBk
s cB.Al.
4 .

[2.9]

10

Jlexmus 10

Jlex.10

OCHOBHBIE THIIBI CBAPOYHBIX BEIIpsiMUTENeil. JlaeTcs onncanue
KOHCTPYKIIHII U IPHHIUINAIBGHBIX CXEM CBAPOUYHBIX BBIIPSIMHTENCH C
nanarouumu BAX Boimyckaembix B Poccnu u 3a pyoexom.. [lpuBogsrcs
ypaBHeHus BHemHuX BAX. M3y4arorcs criocoObl peryinpoBaHus TOKa
IIyTH

Jlek1y
ayJ.

E309

30

JIOCKa

[1.2.7,
12]

10

IIpakTuy.
3aHATHE 3

IIp..3.3

IToctpoenue BremHelr BAX ncroyHnkoB nepemeHnHoro Toka tuna Y /I'-
101 u THP-300 2-5 ciocobamu (110 pe3yinbTaTaM OIpeAeNeHHs
HanpspkeHns XX ¥ 10 Teop. TAaHHBIM. )

Croer.

130

E101

14

YcTaHoBk
s B Al

[2,7]

11

Jlexmnms 11

Jlex.11

OCHOBHBIE THIIBI CBAPOUYHBIX BHIIPSIMHUTENEH € HKECTKUMH BHEITHUMU
BAX. Jlaercs onucaHue KOHCTPYKIHH ¥ NPUHLUIINAIBHBIX CXEM
CBapOYHBIX BIIpsIMUTENEH ¢ sxecTkumMu BAX ,Bbinyckaembix B Poccuu u
3a pybexom.. [IpuBonsrces ypapuenus: BHemHux BAX. W3ywatorcs
CIIOCOOBI peryIHpOBaHMs TOKA TyTU

Jlekiy
ay.

E309

30

J0CKa

[112171
12]

11

IIpakTuy.
3aHsTue 4

Jla6.3
11

Tloctpoenue BuenrHelr BAX nctoyHnkoB nepemenHoro Toka tuna Y /I'-
101 u TUP-300 2-5st cmocobamu (1o pe3yabTataM OMpeeeHuUsI
HamnpsbkeHust XX 1 1o Teop. TaHHBIM. ) IIponomkenue pabotsr Ip.33.
Pabota nHAMBHIYaATIBHO.

10

Crer.

1120

El101

14

Cs.
BBITIPSIMAT
6T

[2,7]

12

Jlexmust 12

Jlex.12

OCHOBBI TEOPHH CBAPOYHBIX FEHEPATOPOB (0HOMOCTOBLIX). Ha mpumepe
KOHCTPYKITHH CBApOYHOTO F€HEPaTopa ¢ CaMOBO30YKICHUEM H3yqaroTCsI
BOIIPOCHI TEOPHH CBAPOYHOTO TEHEPATOPA C MAaAIOIIMMH BHEITHUMH
BAX. U3yuatotcs ycnoust hopmupoBanus BHemHerd BAX

Jlekiy
ayJ.

E309

30

J0CKa

[1.2]

12

Jlabopar.
3aHATHE 8

J1a6.3
18

Hccnenosanne ceapounoro Bempsivutenst BCBY-400. 1. M3yunts
KOHCTPYKIIHIO ¥ IPHHIUITHAIBHYIO CXEMY CBAPOYHOTO BBINPAMUTENS
BCBYVY-400. HapucoaTs ynpouieHHyI0 NpHHIMIHansHyto cxemy UII, ee
¢dyrKuMoHaNEHy0 cxemy. [IpoBecTr SKcIIepIMEHTHI B pexnMax XX,
Harpy3ku, K3. 3anucaTe noka3anusi npuOOpOB MO MEPBUYHON U
BTopr4HOH 1enu MII1. i3MepeHust Toka ¥ HaNpsKEHUs! BBIOIHHUTD 171s 3-
X TIOJIOXKEHHH TOKa yIpaBiieHHs THprcTopaMu. [IocTpouTh 3aBUCHMOCTH
U=f(I) nns Bropuunoii croponsl. Paccunrars KIT/1 UIT u X. CHsTh
OCIMJIIOTPaMMy CBapOYHOro ToKa. Paccunrath K03(QHUIMEHT ImyIbcaun
BBIIPSIMJICHHOTO TOKa (paboTa B MaJIOi rpymme).

Coer.

1120

E101

14

Cs.
BBITIPSIMAT
6T

[2,7]

13

Jlexmms 13

Jlex.13

OCHOBBI TEOPUH CBAPOUYHBIX TEHEPATOPOB (MHOTOMOCTOBBIX). Ha mpumepe
KOHCTPYKIINH CBAPOYHOTO 'eHEpaTopa ¢ He3aBUCHMOM 0OMOTKO#
BO30YKJICHHSI M3yJarOTCsl BOIIPOCHI TEOPUH CBAPOYHOTO I'eHEpaTopa ¢
secTkuMu BHemHNMU BAX. M3ydatores ycnoBust popMUpOBaHKS
BHenHel BAX 1 criocoOsl peryiampoBaHusl TOKa JIyTH

Jlekiy
ayJ.

E309

30

JIocKa

[1,2,7]

13

JlaGopar.
3aHsaTHE 9

Jla6.3

HWccnenoBanue cBapounoro Beimpsmurenss BCBY-400. 2. [Iponomkenue
pabotsl 1a6312. PaboTa B MaJbIX Tpymmax.

15

Cre.

1120

E101

14

Cs.
BBITIPAMUT

[2,7,9]

11




6T
Jlexuus 14 | Jlex.14 | CoBpeMeHHbIE KOHCTPYKLUHMH CBAPOYHBIX FeHEPaTOpOB. IlpuBoauTcs + | 1 2 - 4 Jlekn E309 30 JI0CKa [1'2]
KOHCTPYKIIHSI BEHTHJIEHOTO cBapouHoro rereparopa I'/1-4006, ero ayxL.
IPUHIMNKAIBHAS CXeMa, a TAK)Ke KOHCTPYKIIMsS BEHTHIBHOIO FreHepaTopa
14 ¢upmsl Lincoln Elektric ,CIITA.
Ipakruy. JIa6.3 Paccunrats xod¢dument ycroitunsoctr cuctemsl «MII-myra » mo + | o 2 + 2 Criew. E101 14 Cs. [2’7,9]
3aHSTHES 14 9KCHEPUMEHTAIbHBIM JaHHbBIM , I0Ty4EHHBIM JJI CBAPOUHOTO 136 BBIIPSIMUT
Boinpsamurenss BCBY-400 aist cuioBoit cXeMbl BBIIPSIMUTENS U JUIs
14 MCTOYHHKA IIMTaHMs ASKYPHOii 1yrH. (paboTa HHANBUYAIBHO).
Jlexums 15 | Jlex.15 | MHBepTopsl anist cBapky Ha nocTossHHOM Toke. [IpuHumn aeicTeus + | 1 2 - 2 Jlekn E309 30 JI0CKa [:]_,27
uHBEpTOpa Ha npumepe cxemsl "Popcax 302". dopMupoBaHUe BEICOKOIT ayn 1 3]
4acToThl B cxeMe . Cxema npeobpasoarens. PopMupoBaHye BHEITHEH ’
BAX u crioco6 perynupoBanus BHemHeit BAX. DHepreruyeckue
15 TIOKa3aTeNnu HHBEPTOpA.
IMpakTyd. JIa6.3 Paccuntats K03 dunuent ycroiunsoctu cucteMs! «MII-xyra » mo + | o 10 2 + 1 Criew. E101 14 Cs. [2,7,9]
sansTHE 6 15 9KCIIEPUMEHTAIIbHBIM JAHHBIM , TIOIyYEHHbIM [JIsI CBAPOYHOTO 136 BBIIPSIMUT
BempsiMutenss BCBY-400 mi1st cuioBo# cXeMbl BBIIPSIMUTENS H JUIS 61T
15 WCTOYHMKA NUTAHMS JeXKYPHOH nyru. (paboTa HHIMBHIYAIBHO).
Jlexmust 16 | Jlex.16 | Musepropet aist ceapku. CoBpeMeHHbIE MHBEPTOPBI JULsl CBAPKH (GUpMbI + | 1 2 - 4 Jlekn E309 30 JI0CKa [1,2]
Kemppi, ¢pupmer Brima.@yHKnnoHanbHbIE CXeMBI HHBEPTOPOB. [IpuHImn ayn
16 JIeWCTBHS. DHEPreTUYECKHE TTOKA3aTeI . ya.
IMpakTyy. Ip..3 Paccuunrats k03¢ dunnent ycroitunsoctu cucremst «AIl-gyra » mo + | o 2 + 2 Criel. E101 14 Cs. [13]
7 9KCIIEPUMEHTAIIBHBIM JAHHBIM , TIOJTYYEHHBIM ISl yCTAHOBOK BBIIIPSIMUT
16 sansTne 7 nepeMl::HHoro Toka YII'Y-100, TI/IP}i300. (pa60Ta}1,/IH)1an[yanLH0). 1120 6].[ITp
[pakTuy. IIp.3 Paccuntats K03 dunuenT ycroiunsoctu cucteMs! «MIT-xyra » mo + | o 10 2 + 1 120 E101 14 [2]
3amHsTHE 8 8 9KCIIEPUMEHTAIBHBIM JaHHBIM , TIOJTYYEHHBIM ISl yCTAaHOBOK
nepemenHoro Toka YII'Y-100, TUP-300. (paboTa MHAMBUAYAIBHO).
Jlexuums 17 Jlex.17 TexHrKa 6e30MIACHOCTH U IpaBHIIa OE30MACHOI IKCILTyaTaIH. + | 1 2 - 1 Jlekn E309 30 JI0CKa [1’2]
OcHOBHBIE IIpaBMJIa KCIUTyaTallMU HCTOYHUKOB MTUTaHuA. VicnbITaHust ayxL.
UCTOYHMKOB NUTaHus.. Opranusanus oOCIyKUBaHHI U PEMOHTA
WCTOYHUKOB ITUTAaHMS. Mepbl 0€30M1acHOCTH TIPH SKCIUTyaTaIluy
17 HCTOYHUKOB
Ipakr.3.9 IIp.39 Ha cnenoit npunu. cxeme UI1 0603HaYUTH IEMEHTHI CXEMBI B + | o 5 2 + 1 J1a0. E101 30 JI0CKa [1,2]
COOTBETCTBHUAMH C yCIOBHBIMH OYKBEHHBIMH 0003HAYEHUAMH SJIEMEHTOB. ayn
17 Hapucosats Baemsioro BAX UIT. YA
Hrorosxiii + 100 2 Komn
TECT MO xace
o011ero
KypcCy JIOCTYI
17 uepes LT a
Hroro | 100 | 70 | 10 | 110
216
Hroro
Yepes
arT

12




5. Kputepun u HOpMbI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOH aTTeCTAIIUM

HanmenoBanus Tunsl yaeOHbIX KonuyectBo VYcnoBus nomycka Kpurepuu u HOpMBI OLIEHKH
y4eOHBIX MEPOTPUATUN 0ayoB
MEpONPUATHN
JlaGopaTopHbIe pabOTHI: 10 Brimonaenue 100% | 8 GammoB 3a BBITIOJHEHHWE U O(DOPMIICHHE
JIaGopartopusie | 1a631-12033 7a00paTOpPHBIX padbOT | KaKI0i J1abopaTopHOU pabOThI
3aHATUA 206aina 3a onpenenenue Ky
JlabopaTopHbie pabOTHI: 15 BeinonHenue 100% | 10 GanioB 3a BBITIOJIHEHHE U O(OpMIICHHE
JIa634 —1a639 7a0b0paTOpPHBIX paboOT | KakI0il J1abopaTopHOU pabOThI
206aina 3a onpenenenue Ky
3 Gauia 3a Hancanue ypaBHeHuid BAX
[Ipaktuueckue | [Ipaktuueckue 3aHATUSA 10 Brinonnenue 100% | 10 GanioB 3a BBIIOJIHEHHE U O(DOpMIIECHHUE
3aHATUA IIp.3 1-11p.3 8 MPaKTUYECKUX pabOT | KaKI0M paboThI
[IpakTrueckue 3aHATHS 5 Brinonxnenue 100% | 5 GaioB 3a BBITIOJTHEHHE PAOOTHI
IIp.3 9 MPAKTUYECKUX padOT
TectupoBaHue JlaGopatopHbie 1 100 BrinonHenue 3 | 10 3a maGopaTtopHyIo paboTy
NPAaKTHYECKUE PAOOTHI (100%) 1a6.pabd
Brinonnenue 6 | 15 3a naboparopHyto padboTy
1a6.pad

13




dopma poBeeHUs

YcnoBus AOITYCKa

Kpurepuu 1 HOpMbI OLIEHKH

MIPOMENKYTOUYHOU
aTTeCTallH
DK3amMeH B dbopme 100% BBIMOTHEHHBIX «OTIINYHO 100% - TmnpaBwIbHBIE OTBETHI Ha
TECTUPOBAHUS 7ab. ¥  TPAKTUYECKUX BOIIPOCHI
paboT
100% BBITOTHEHHBIX «XOPOIIO» 80% - mpaBUIIbHBIE OTBETHI HA BOIPOCHI
7ab. W NPaAKTHYECKHUX
paboT
70%  BBIIOJIHEHHBIX «ynosneTBoputenb | 60% - npaBUIIbHBIE OTBETHI Ha BOIPOCHI
7a0. W TNPAKTUYECKUX HO»
pabor
0%  BBIIOJHEHHBIX «HeypnosuerBopute | Menee 30% - npaBUIIbHBIE OTBETHI.
7ab. W MPaAKTHYECKHUX JBHO»
paboT

14




6. bank TecTOBBIX 3aJaHMIl U PerJIaMeHT NPOBeJAeHUs TeCTUPOBAHMI

6.1. baHk TecTOBBIX 3aJaHUI ISl POBEEHUSI TECTUPOBAHUI

Ha3Banue 0anka TecToBbIX | Kon-Bo 3aanuii Pa3zpaboTunku
3a1aHUI B OaHKe
TECTOBBIX
3aJITaHUuN
VcTOYHMKY NUTaHUS IS 200 Kopotkosa T M.
CBapKHu

6.2. PersiameHT npoBeeHUsI TECTUPOBAHM I

HazBanue 6anka Koxa-Bo
TCCTOBEIX 3aJJaHMIl | 3aJaHUM,

Howmepa u HaumenoBanus pazzaenos tecta | Kon- | Bpems na
BO | TECTHUPOB

IIpCaABABI 3a1aH aHHuc,
SACMBIX HH B MHH.
CTYACHTY pasac
JIe
HUcrounukn 10 Monyns 1. Csoiictea nyru u| 38 |45 muH
NUTAHUS OJI YCTOMYUBOCTH cuctemMbl M-]]
CBapKu Monayns 2. UICTOYHUKHA TUTaHUS 56

MEPEMEHHOr0 TOKa JIJIsl CBAPKH:
CBapOYHbIE TpaHC(HOPMATOPHI U
YCTaHOBKH

Monyns 4. ICTOUHUKY TTUTaHUS 68
MOCTOSTHHOTO TOKA: CBapOYHbIE
BBIIPSMUTEIH, TeHEPATOPhI

Mopynb 4. IHBepTOpPHI AJI CBapKU 38
Ha TTOCTOSTHHOM TOKE

15




7. Kputepuu 1 HOpMbI OLIECHKH KyPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl HE TPETyCMOTPEHbI

8. IlpumepHasi TeMaTHKa NHCbMEHHBIX PpadoT (KypcoBbIX, pedepaTos,
KOHTPOJILHBIX, PACYETHO-TPa(pMUeCKUX U AP.)

9. Bonipocsl K 3a4ery

No Bomnpocsr
1/

1 | YcnoBus ycTOMUMBOCTH CUCTEMbI «MCTOYHMK MUTAHUS - 1yray MpH BO3MYLIEHUU I10
JUIMHE OYTH

2 | YcioBust yCTOHUMBOCTU CUCTEMbI «MCTOYHMK MUTAHUSA - 1yray MpH BO3MYLIEHUU I10
HANPSDKEHUIO

3 | YcnoBus ycTOWYMBOCTH CUCTEMbI «MCTOYHUK MUTAHUS - 1yra) MPU BO3ZMYILEHHUHU T10
TOKY

4 | CBapouHnblii TpaHchopmaTop C YBEIMYEHHBIMH IOTOKaMM paccesHus (c
NOJABWKHBIMM ~ 00MOTKaMu). KoHcTpykuus. YpaBHEeHHE BHEIIHEH BOJIbTaMIEPHOMN
XapaKTEePUCTHKHU CBAPOYHOTO TpaHchopMaTopa.

5 | Pexxumbl paboThl cBapouHOro Tpanchopmaropa: X.X., Harpyska, K.3.

6 | CBapounslii TpaHchopmaTop C YBEIMYEHHBIMH IOTOKaMHM paccesHus (c
MarHUTHbIMM IIyHTamu). KoHcTpykuus. YpaBHeHHE  BHEUIHEH BOJIbTaMIEPHOI
XapaKTEePUCTHKHN CBAPOYHOTO TpaHchopMaTopa

7 | CBapounblii TpaHchopmaTop C YBEJIWYEHHBIMH TIOTOKAaMH paccesHus (¢
AJIEKTPOMAarHUTHBIMU myHtamu). KoHcTpykuus. YpaBHeHHe BHEUIHEN
BOJIbTAMIIEPHON XapaKTEPUCTUKH CBAPOYHOTO TpaHC(hOopMaTopa.

8 CnocoObl (hopMUpOBaHMS BHEIIHUX BOJIbTAMIIEPHBIX XapaKTEPUCTHK.

9 | TpeGoBaHus TEXHUKU 0€30MaCHOCTHU MPHU pabOTe UCTOYHUKOB IMUTAHUS JUISl CBAPKH.

10 | VopomeHHas cxema 3aMellleHUs] CBapoyHOro TpaHcpopmaTopa. OCHOBHBIE
YpaBHEHHUS.

11 | CraTuueckue BOJbTAMIEpHBbIE XapaKTEPUCTUKU AYr MPU CBApPKE IUIABAIMIMMCS U
HEIUIABSIIIMMCS DJIEKTPOJIOM

12 | Crioco0Ob1 (hopMupOBaHHS BHEITHHX BOJBTAMIIEPHBIX XapaKTEPHCTHK CBAapOYHOTO
TpaHchopmaropa

13 | OcobGeHHOCTH AYTH TIPU CBApKe TUIABSIIMCS DJIEKTPOIOM

14 | CBapouHble BBIIPSMUTENN C MMAJAIOUIMMH BHEITHUMH BOJbTAMIIEPHBIMU XapaKTEpH-
ctukamMu. OCHOBHBIE YpaBHEHUs. PexuMbl paboThI.

15 | CBapouHble BBIIPSIMHUTENN C JKECTKMMU BHEIIHMMHU BOJbTaMIEPHBIMH XapaKTepH-
ctukamMu. OCHOBHBIE YpaBHEHUs. PexuMbl paboThI.

16 | YauBepcampHBIE CBapo4Hble BBIIPSIMUATENH. (OCHOBHBIC YypaBHEHHs. PeXuMBI
paboTHI.

17 | YnopoueHHas cxema 3aMeLEHHUs CBapOYHOTO BhINpsAMUTENS. OCHOBHbIE ypaBHEHUS

18 | ®yHKkuMOHANbHAS CXeMa CBApOYHOIO BBIIPAMUTENS C JKECTKMMU BHEUIHHUMHU
BOJIbTAMIIEPHBIMU XAPAKTEPUCTHKAMM.

19 | ®ynkumoHanbHAs CXeMa CBAapOYHOTO BBIIPSAMUTENS C MaJalOIIMMU BHEUIIHHUMHU

BOJIbTAMIICPHBIMHU XapPaKTCPHUCTUKAMU.
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20

Ponn APOCCEIIA B LHCIIHM MMTOCTOAHHOI'O TOKAa CBAPOYHOT'O BBIITPSAMUTCIIA.

21 | MHOromnocToBble cBapouHble BoIIpsiMUTENH. OCHOBHBIE ypaBHEeHUA. Cxema.

22 | Crioco0bl HaYaIbHOTO BO30YKICHHS CBAPOYHOM TyTH.

23 | CBapouHBIil TEHEpaTOp C KECTKOW BHEIIHEW BOJHTAMIIEPHON XapaKTEepHCTHKOM.
OcHoBHble ypaBHeHUs. Cxema reHepaTopa.

24 | CBapouHBIl TEHEPATOp C Majarolleld BHEIIHEH BOJIBTAMIIEPHOW XapaKTEPUCTHKOM.
OcHoBHble ypaBHeHUs. Cxema reHepaTopa.

25 DcobeHHOCTh PadOThl MHOTOIIOCTOBOTO CBAPOYHOT'O BHIIPSMUTEISL.

26 | CocTaBUTh TEXHMYECKYIO XapaKTepHCTUKY cBapouyHoro MII.

27 | CnocoObl HAYaTBHOTO BO30YKIEHUS CBAPOYHOU JTYTH.

28 | YHuBepcaiibHble  CcBapouHble reHeparopbl. OcHOBHble ypaBHeHMs. (Cxema
reHeparopa.

29 | Cmoco6 QopmupoBaHusl Tagaromieldl BHEIIHEH BOJIBTAMIEPHOW XapaKTEPUCTHKH
CBapOYHOI0 reHeparopa

30 | Cnoco06 ¢opMHupOBaHUS JKECTKOW BHEIIHEH BOJBTAMIIEPHON XapaKTEPUCTHKU
CBapOYHOI0 reHeparopa

31 | YcnoBus BBIOOpa ceUeHUE CBAPOYHOTO Kabes.

32 | ®upmsl, BeIITyCKaroOIMe UICTOUHUKY MUTaHus B Poccuu u 3a pyoesxom

33 | MuBepTOpBI MOCTOSIHHOTO TOKa. PyHKIMOHAIbHASA cxeMa. [IpuHuun paboTsl.

34 | Ompenenenue K.II.J. WCTOYHMKA NHUTAHUS TEPEMEHHOTO TOKa, KOod(QuImeHTa
TpaHchopMalMy CBAPOYHOro TpaHchopMaTopa, KpaTHOCTh PEryJIUpOBaHMsI TOKA.

35 | Onpenenenne kodp@UIMEHTa MMyIbCANMA CBAPOYHOTO BBIIPSIMHUTENSA. BrusHue
NyJIbCALMU CBAPOYHOI'0 TOKA Ha Iporecc (opMUPOBaHHUS HIBA.

36 | OcobeHHOCTH pabOTHI HHBEPTOPA IS CBAPKH.

37 | TpeGoBaHusi moXkapHOM O€30MacHOCTH MpU paboTe HMCTOYHUKOB MUTAHMS JUIS
CBapKH

38 | Opranusanus ceapouynoro nocra aus PJIC.

39 | JIns KakuX CIIJIaBOB PEKOMEH]TYETCS HCIIOJIb30BaTh YTy TIOCTOSIHHBINA TOK?

40 | JIng KakMX CIIJIaBOB PEKOMEHJIYETCs MCII0JIb30BaTh IyTr'y IEpEMEHHBbIH TOK?

41 | OcoGeHHOCTh UCTOYHUKOB MUTAHUS JUIsSl CBAPKU AIFOMUHHUEBBIX CIIJIAaBOB.

42 | OcoOeHHOCTh CBAPOYHBIX BHIMPSMHUTEICH IS PE3KH.

43 | IcTOYHUKY MUTAHUS JUIA CBAapKU MMITYJbCHOM TYrOd HEIUIaBALIMMCS DJIEKTPOIOM.
OcHoBHBIE ypaBHEeHMs. Cxema.

44 | IcTOYHUKY THUTaHUS JUIA CBAapKH 3-X (pa3HO# Iyrod HEmIaBAMIMMCS 3JIEKTPOAOM.
OcHoBHBIE ypaBHEeHMs. Cxema.

45 | Oco0eHHOCTh MCTOYHUKOB MUTAHMS JUIsI CBApKH CXKaToil yroil Ha MOCTOSHHOM M
MIEpEMEHHOM TOKE. CXEMBI.

46 | BesomacHast SKCIUTyaTaIysi HCTOYHUKOB IMUTAHUS CBAPOYHOU JTYTH.
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10. doHa OIEHOYHBIX CPEICTB /Jis NPOBEAeHHS TPOMEKYTOUHOI
aTTrecTali 00y4YaIomMUXCsl MO JUCHHUIIHHE
10.1. MacnopT ¢oHIA OLIEHOUYHBIX CPEACTB

Kon
Ne KonTposmpyembie pa3aesibl KOHTPOJIMPYeMO HaumenoBanue
n/n (TeMbl) TUCHUILIHHBI KOMIIeTeHIIMH (WU OLIEHOYHOI0 CPeJACTBA !
ee 4acTH)
1 Croii Otuer no
BOHUCTBa AYEHH [1K-4 J1a00paTOPHBIM
YCTOMYHUBOCTH cucTeMbl M-]/]
paboTam (BBIBOIBI)
2 | UCTOYHMKH MATAHUS Ortuer 1o
IIEPEMEHHOI0 TOKA IS 71a00paTOPHBIM
CBApKHU: CBAPOYHBIC [1K-4, TIK-5 paboTtam
TpaHc(hOpMAaTOpPhI U
YCTaHOBKH
3 Ortuer 1o
HMcTouyHuky nuTaHus TaGOPATOPHBIM
IMMOCTOSIHHOTO TOKA: TIK-5, TIK-4 paGotam
CBAPOYHBIC BHIIPSIMUTEIH,
TEHEPATOPBI
4 Oryer no
WMHBEPTOPHI 111 CBApKH HA [K-5 aGopaTOPHBIM
MMOCTOSIHHOM TOKE paGoTam

10.2. TunoBble KOHTPOJIbHBIE 32IaHUSI WJIH MHbIE MATEePHUAJIbI, HEO0OX0AUMbIE
JJIS OLCHKH 3HAHUI, YMEHU, HABBIKOB U (MJIM) ONBITA AeATEeJbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHHUS KOMIIETEHIUI B IIpouecce
0CBOEHHUSA 00pPAa30BaATEJbHOI MPOTrPaMMBbI

10.2.1. KoMILIEKT OTYETOB 110 JIA00PATOPHBLIM PAdoTaM /Il OLIEHKU 3HAHMIA,
YMeHH, HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH PA0OThI

Tema. UCTOYHUKH NUTAHUSA MTEPEMEHHOT0 TOKA /UIA CBAPKH: CBAPOYHbIE
TpaHchoOpMaTOPBHI.

JIa6.pab.1-NUccnegoBanue cBapoyHOro TpaHchopmaTopa ¢ CEKIIMOHUPOBAHHBIMU
oomotkamu TC-100.

Jla6.pa0.2,3- U3yuenue cBapo4yHOTO TpaHcHOpMaTOpa C MATHUTHBIM IITYHTOM.
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Tema. UcTOYHMKH MUTAHUS NIEPEMEHHOT0 TOKA JIJIs1 CBAPKU: CBAPOYHbIE
YCTAaHOBKH.

JIa0.pa06.4,5-UccnenoBanne uctounnka nuranus Y'Y 101 (1,2)
J1a0.pa0.6,7-UccnenoBanne uctounrka nuranus THP-300 ( 1,2)

Tema. UCTOYHMKH MUTAHUS MOCTOSTHHOI0 TOKA: CBAPOYHbIE BHITPSIMUTE/IH
JI1a6.pa6.8,9-MccnenoBanue cBapounoro Beimpsmutens BCBY-400 (1,2)
JIa6.pa6.8,9-NccnenoBanne cBapouroro Bempsmuteas BJIY-506(1,2) mo BeIGOpy

Kpurtepun oneHku:

- OLIEHKA « OTJIMYHOY» BBICTABJISIETCS CTY/ICHTY, €CJIA BBIIIOJIHEHA J1a0. U
npakTuyeckue pad., 0pOpMIIEHBI OTYETHI U CAEJIAHBI BBIBOJBI IO pe3ybTaTam
uccnenoBannii 111, 100% npaBunbHbIE OTBETHI HA BOIIPOCHI;

- OLICHKA «XOpPOILI0» BBICTABIIAETCS CTYJCHTY, €CJIU BBIIOJIHEHHI J1a0. U
npakTHueckue paod., 0OpMIIEHBI OTUETHI U CJI€JaHbl BBIBOJBI IO pE3yJIbTaTaM
uccnenosannii U1, 80% npaBuiibHbIE OTBETHI HA BOIIPOCHI;

- OLIEHKA «yJIOBJIETBOPUTEIILHO» BBICTABIISIETCS CTYAEHTY, €CIU BhINOJIHEHBI 70%
1a0. u npaktuyeckue pad., 60% npaBuiIbHBIE OTBETHI HA BOIPOCHI;

- OLIEHKA «HEYIO0BJIETBOPUTEIIBHO» BBICTABIISIETCS CTYJAEHTY, €CIu BbIoJHEHbI 0%
1a0. u npaktuyeckue pad., 30% npaBuiIbHbIE OTBETHI HA BOIIPOCHI;

11. Ob6pa3oBarTesibHbIC TEXHOJOTHM U METOAUYECKHE YKA3aHHUS 10 OCBOCHMIO
AUCHMILUIUHBI (Y4e0HOT0 Kypca)

[Ipu peanuzanuu IUCUUTIIMHBI MPUMEHSIOTCS CIAEAYIOIINE TEXHOIOTUH:

1) TpaauIMOHHBIE, OCHOBAaHHBIC Ha JIEKIIMOHHO-TA00PATOPHO-3aU4ETHOM
dbopme oOyueHus,

2) MonylbHOE OOyuYeHHE, OpraHu3alMs KOTOPOro IMOCTPOEHAa Ha OCHOBE
HE3aBUCUMBIX YYEOHBIX MOJYJIEH C YYETOM HHAMBUAYAIHHBIX BO3MOXKHOCTEH
CTYJIEHTOB;

3) mubdepeHmpoBaHHOe O00y4YeHHWE, TIOCTPOCHHOE Ha  Pa3IUYHBIX
IJIAHUPYEMBIX YPOBHSX C YUETOM HHAUBUIYAIbHBIX BO3MOXKHOCTEHN CTYACHTA;

4) MHTEPaKTUBHOE, CITIOCOOCTBYIOIIEE aKTUBU3AIUH JEATEILHOCTH CTYICHTOB
B IIPOLIECCE B3AUMOJICHCTBHS.

MeTtoanueckue YKa3aHud nmpenmoaaBaTejano

[Tpu ocBOeHHMM BCEX pa3AENOB IUCIUIUITMHBI HEOOXOAMMO COUYETaHHE BCEX
dbopM y4eOHOI NEeATENbHOCTH: W3YUYEHHE JICKIIMOHHOTO MaTepHasa, BBIIOJHEHHUE
3aJjaHUil Ha JJaOOPATOPHBIX 3aHATHIX, KAaK C UCIOJIb30BAHUEM KOMIBIOTEPA, TaK U
0e3 Hero, camocCTOsATENbHAas pabdoTa C PEKOMEHAYEMOM JIUTEpaTypol U
UCIOJIb30BaHUE METOAMUECKUX YKa3aHUI, KOHCYJIbTAIlMH MPEnoiaBaTesei.
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12. YuyeOHO-MeTOAMYeCKOE oOecnieYeHre JUCHUILTHHBI (Y4eOHOro Kypca)

12.1. Ob6s13aTesibHAA JIUTEPATYypa

Ne bubmuorpaduueckoe onucanue Tun (yueOHUK, yueOHOe Kon-Bo
/T nocobue, yaeOHO- B
METOIUYECKOE II0CO0HE, OMOIHNOTEKE

NPaKTUKYM, ayJHo0-,
BHJIEONIOCOOUS U JIP.)

TexHoJiorust U obopyaoBaHue
CBapKH ILUIABJIeHHeM [DJEKTPOHHBIN
pecype] : nab. mpaktukym / B. IL
CumopoB [u gp.] ; TI'Y ; HUa-T
MammHOcTpoeHus: ; kad. "Caapka,
1 | oOpaboTka MaTepHalioB JaBICHUEM U
pOJICTBEHHBIE Tpoliecchl” ; mof pea. B.
I1. Cunoposa, K. B. MortopuHna. - TT'Y.
- Tompsartu : TI'Y, 2017. - 392 c. -
bubnmorp.: c. 379-380. - ISBN 978-5-
8259-1019-2.

JlabopaTopHbIil MPaKTUKYM Penozuropuit
Ty

KoporkoBa I'. M. DneMeHThl cucteM
yIpaBJICHUS]  MAIIMHOCTPOUTEILHBIM
o0opynoBaHUEM [DnexkrpoHHBII
pecypc] : anekTpoH. yued. mocodue / I'.
M. Kopotkosa, K. B. MotopuH ; TT'VY ;
2 | u-T MammHOCTpOoeHus ; kad. "Capka,
o0paboTka MaTepHalioB JaBJIEHUEM U
pozcTBeHHbIe mporeccel”. - [2-e u3m.,
ucnp.] ; TT'Y. - Tonbsitru : TI'Y, 2016.
- 142 c. - bubnuorp.: c. 93. - Ilpun.: c.
94-142. - ISBN 978-5-8259-1004-8.

DIIeKTPOHHOE yueOHOe Penozuropuit
nocobue Ty
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12.2. JlonoJiHUTEJbHASL JUTEPATYpPa M y4deOHble MaTepuajbl (ayamo-,
BH/1€OIIOCO0US U JP.)

e (¢onx HayyHoU OubmmoTeku TI'Y:

n/n

bubnuorpaduueckoe onucanue

Tun (yueOHUK,
yuebHoe rmocobue, yueOHo-
METOMYECKOe TI0co0ue,
MIPaKTUKYM, ayaHO-,
BHJICOTIOCOOUS U . )

Konnuect
BO B
ouodmoreke

Mumotun, B. C. McToYHMKM THATaHUSA
Uit cBapku : y4e0. mnsa ByzoB / B. C.
Mumotun, M. II. Iammmos, C. M.
[Hangyypos.- I'pup YMO - M. :
AWPHMC-TIPECC, 2007. - 379c. : mn.-
(Beiciee obOpazoBanue).- bubmauorp.:
¢.378-379. - ISBN978-5-8112-2741-9.

VueOHuk

50

TexHonoruss U 000pyAOBaHHUE CBApKH
IUIaBJIEHUEM : 1ab0paTOpHBIN
npaktukym / B. II. CumopoB [u ap.];
TTY; xad.  «OOopymoBanue u
TEXHOJIOTHS CBApOYHOI0
npou3BoACTBa» ; [moxm pen. B. I
CunopoBa u ap.]. — TI'Y.- TonssaTTy :
TI'Y, 2007. — 363c.: wi. — bubnuop. B
koHIe rnas. — [Ipun.c. 348-359.- ISBN
978-5-8259-0374-3.

JlaGopaTopHblii
PAKTHKYM

180

COI''TACOBAHO

Jupextop Hay4yHOI OMONIHOTEKN

«

» 201 r.

MII

AM.

AcaeBa

(noonucy) (H.0. Pamunus)
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12.3. Ilepeuens pecypcoB HMH(OPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOI
cetu ""UnTepHeT"

. Cambridge university press[DaeKTpoHHBII pecypc] : JKypHalbl HM3JaTCIbCTBA. —
Cambridge: Cambridge university press, 2018— . — Pexxum mocrtyma : cambridge.org. — 3ari. ¢
JKpaHa. — S3. aHrIIL.

. NEICON[DnekTpoHHBIH pecypc] : dieKTpoHHass WHGOpMANMs @ apXUB HayYHBIX
)KypHaioB. — MockBa : HOMKOH, 2002— . — Pexxum gocrtyna : neicon.ru/resources/archive. —
3ary. ¢ akpana. — 3. pyc., aHrI.

. Web of Science[DaekTpoHHBIH pecypc] : MyIbTHIUCHMILIMHAPHAS pedepaTHBHas 0asa
JIAHHBIX. — Philadelphia: ClarivateAnalitics, 2016 . - Pexum JoCTyTa
apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc., aHrL

. Scopus[DnekTponusiii pecypc] : pedepatuBHas 6asza manubix. — Netherlands: Elsevier,
2004— . — Pexxum gocTyma : scopus.com. — 3ari. ¢ 3kpana. — SI3. pyc., aHri.

. Elibrary[DnexTpoHHslil pecypc] : HaydHas syeKTpoHHas Oubimorexa. — Mocksa : HOB,
2000- . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

. ObC «Jlauby : e.lanbook.com

. OBC : http://edu.tltsu.ru/sites/site/php.s=122&m=42414

o [anexktponnblii  pecypc] : OBC.- Mockea, 2000. — pexum  pocryna

http://edu.tltsu.ru/sites/site/php.s=122&m=42414

12.4. IlepeyeHb NPOrpaMMHOI0 o0ecne4eHust

Ne HaumeHoBanue KoanuectB PexBu3uThI 10r0BOpa (1aTa,
n/n | 1(0) 0 JIMLEH3HU I HOMeEp, CPOK 1eiCTBHA)
1 Windows 1398 Horosop Ne 690 ot 19.05.2015r., cpox
JecTBUs - GECCPOUHO
2 Office Standart 1398 Horosop Ne 727 ot 20.07.2016r., cpok
JecTBUs - 6ECCPOUHO

12.5. Onucanue MarepuaIbLHO-TEXHHYECKOW 0a3bl, HEOOXOAUMON /19
OCylIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECca M0 IUCHUIINHE (MOTYJII0)

HaumenoBaHnue
BAaHHBIX Y4€0HBbIX . ™ o
o6opyaoBa yeo . daxkTHYecKHii agpec Eﬁ 2 2
Ka0uHeTOB, 1adopaTopmii, 4 =2
Ne IlepeyeHb OCHOBHOTO y4eOHbIX KAaOMHETOB, = g F m
MACTEPCKHX H Jp. . o9
n/n o0opynoBaHust JabopaTopwuii, g = g
00bEKTOB JIJI51 MPOBEAEHHSs ) E 8
MAaCTEePCKUX U Jp. = s 2
NPAKTHYECKUX U = Z =
J1a00pATOPHBIX 3aHATHIA
JlaGopaTtopust CTOmBI yICHHUECKUE benopycckas ,16B | 64 16
"McTOYHUKY MUTAHUS ABYXMCCTHBIC , CTYJIbA
TEXHOJIOTUHYECKUX YYEHUUYECKUM , CTOJI
yctanoBok" E101 CTYJIbS JUISt
1 npenooB./Jocka
ayauTopHas (MenaoBast),
Peocrat 6annmacTHbIi
PB-302 , IlIxad
ra3oBbIi C OAIIOHOM
aprona, Komnstorep,
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http://edu.tltsu.ru/sites/site/php.s=122&m=42414

HanmeHnoBanue

000py10BaHHBIX Y4eOHBIX . "= o %
. daxkTHyecKuii agpec N 2 2
Ne KaGuHeTos, xadoparopui, IlepeyeHb 0CHOBHOTO y4eOHbIX KAOMHETOB, =t 5 F =
n/n MACTEPCKIX H Ap- ob6opyaoBanus aaGoparopwuii, g = g
00BbEeKTOB [JIs1 IPOBEAeHMSA S = 8
NpPaKTHYECKUX U MACTEPCKUX 1 Ap- = g g
J1a00paTOPHBIX 3aHATHI
Hcrounnk nuranus
HUIINI-300M, PaGoune
CTOBLI CO CTEHJIOM JIJIsi
U3MEpEHHUs ,
Beinpsimurens
cBapounbiii BCBY-40,
CaapouHblif anmnapar,
[Ina3meHHas ycraHOBKa
MITVY-4,
Tpancdopmaropsl
CBApPOYHBIK ,
Breimpamurens
cBapounbiii B/[Y-201,
Arnmapar cBapOYHBIH,
YcraHoBKa 1J1sl CBApKHU
YAI'Y-101,
Breimpamurens
cBapounbsii BCBY-160,
Beinpssmurens
cBapounsiii UICBY-80,
Anmapat cBapOuHbIi
AII-5, Bempsamurens
cBapounsiii BCII-160,
YcTaHOBKa /ISl CBapKH.
YyeOHast ayTUuTOpHSI Cron benopycckas ,16B | 71,5 | 66
JUTS1 IPOBEJIEHUS MPEeno1aBaTeIbCKUM,
3aHATUHN JEKIMOHHOTO | CTOJBI YYCHHUYECKUE
Tumna. YuebHas JIBYXMECTHBIE
aAyIUTOPUS JJIS (MOHOOIIOK) , CTYJIBS,
MIPOBEICHHUS 3aHATUI JIOCKa ayTUTOpHAs
CEMHUHAPCKOr0 TUIIA. (menoBas), kadenpa,
VYueOHas ayuTopus MIPOEKTOP, PKPaH,
JUIs1 KypCOBOTO poueccop
MIPOCKTUPOBAHUS
2 | (BBIIONIHEHUS

KYPCOBBIX padoT).
VYueOHast ayTuTOpHs
JUTSI IPOBENICHUS
TPYIIOBBIX U
WHIMBUTYaTbHBIX
KOHCYJIbTALIUM.
YueOHas ayuTopus
JUIsl IPOBENIEHUS
3aHATUA TEKYIIETO
KOHTPOJIS U
MIPOMEKYTOUHOM
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Ne
n/n

HaunmenoBanue
000py10BaHHBIX Y4eOHBIX
Ka0uHeToB, 1a00paTopuii,

MAacCTepPCKHUX H Ap.
00BbEeKTOB [JIs1 IPOBEAeHMSA

NPAaKTHYECKUX H

J1a00paTOPHBIX 3aHATHI

IlepeyeHb 0CHOBHOTO
00opynoBaHust

daxkTHyecKuii agpec
yueOHbIX Ka0HHeTOB,
Jaboparopuii,
MAaCTepCKHUX U Jp.

ILnomanp, m?

KoaunuyecTBo

MOCAT0OYHBIX

MecT

aTTeCTallUH.
(E-309)

VYueOHast ayTuTOpHs
JUTSI IPOBEICHUS
3aHATHI JIEKIHOHHOTO
Tumna. YuebHas
aAyIUTOPUS IS
MIPOBEJICHUS 3aHATUI
CEMHUHApPCKOIo THUIA.
VYyeOHas aynutopust
JUIsL KypCOBOI'O
MPOEKTUPOBAHUS
(BBITIOJTHEHUSA
KYPCOBBIX padoT).
VY4ueOHast ayTuTOpHs
JUTSI IPOBEICHUS
TPYIIIOBBIX H
WHIUBUIYaIbHBIX
KOHCYJIBTALIM.
VYyeOHast aymuTopus
JUISI IPOBENICHUS
3aHATUM TEKYLIEro
KOHTPOJIS U
IIPOMEKYTOUHON
aTTeCTallUU.

(E-207)

Crouibl ydeHHUECKHE
JIByXMECTHbBIE
(MOHOOTIOK) , JOCKa
ayuTOpHas (MeJoBas),
CTOI
MpenoaBaTeNbCKUii
CTYyI
MpenoaBaTebCKHA.

benopycckas ,16B

36,9

KoMnbroTepHslii Kitacc.
ITomewenue s
CaMOCTOSITEJIBHON
paboTel. YueOHas
AyIUTOPUS JIIIS
NPOBE/ICHUS 3aHATUH
CEeMHHAPCKOTO THIIA.
VYyeOHast ayTuTOpHs
JUTSL KYpPCOBOTO
IPOEKTHPOBAHUS
(BBITIOJTHEHUS
KypCOBBIX paboT).
VYyeOHas aynutopus
JUIS IPOBEICHUS
TPYIIOBBIX U
WHBUIYaIbHBIX
KOHCYJIbTAIINH.
VYyeOHast ayTuTOpHS
JUTSI IPOBEICHUS
3aHATUN TEKYIIETO

Crosbl ydeHHUECKUE,
CTyJIbs YYCHUYECKHUE,
[IK ¢ BBIXOAOM B CETh
HNHurepHer

445020

I'. TonbsTTH, yi.
benopycckas, 14,
I'-401 (mo3urus mo
TII Ne 48, stax 4)

84,8

16
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Ne
n/n

HaunmenoBanue
000py10BaHHBIX Y4eOHBIX
Ka0uHeToB, 1a00paTopuii,

MAacCTepPCKHUX H Ap.
00BbEeKTOB [JIs1 IPOBEAeHMSA

NPAaKTHYECKUX H

J1a00paTOPHBIX 3aHATHI

IlepeyeHb 0CHOBHOTO
00opynoBaHust

daxkTHyecKuii agpec
yueOHbIX Ka0HHeTOB,
Jaboparopuii,
MAaCTepCKHUX U Jp.

ILnomanp, M

KoaunuyecTBo

MOCAT0OYHBIX

MecT

KOHTPOJIS U
MIPOMEKYTOUHOM
arrectanuu (I'-401)
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