deneparibHOE TOCYAapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIACHUE
BBICIIIETO 00pa30BaHUS
«TONMBATTHHCKUN TOCYIaPCTBCHHBIH YHHUBEPCUTET

b1.B.J1B.04.02

(uHOeKc OucCyunIuHbL)

PABOYAS TIPOT'PAMMA JUCHUIT/IMHBI

NCTOYHUKU ITMTAHUSA TJIA CBAPKH

110 HAIIpaBJICHUIO 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)
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Pabouas mporpamma cocrasiena Ha ocHoBaHuu @I'OC BITO/®T'OC BO u yyeOHoro mnjiaHa HanpaBiIeHUs
nmoarotoBkn  (cmenmanbHocTH)  15.03.05 KOHCTPYKTOPCKO-TEXHOIOTHYECKOE  oOecIieyeHue

MAIIMHOCTPOUTCIIHbHOI'O IIPOU3BOACTBA
(k0O U HaUMeHOBaHUe HANPasieHust NOO20MoeKU, cneyuarsvhocmu 6 coomeemcmeuu ¢ @I'OC BI1O/ @I'OC BO)

PeuensnpOBaHne paﬁoqeﬁ nporpaMmbl JTHCIHUIIJIMHBI:

OtcyrcTBYyeT
VYyeOHas (pabouas) mporpamMma 0100peHa Ha 3ace1anuu Kadeapsl
(mporokoin 3acenanust N0 OT «__ » 20 1.).
Pentensenr
(OondicHoCcmb, yueHoe 386aHue, cmenemy) (noonucs) (U.0. Damunus)
« » 20 1.
Cpoxk neiicTBusi padoueii mporpaMMbl JUCHMILIAHBI 10 « » 20 .

Cpox oeticmsusi ymeepoicoennou PII/: ons npoepamm bakanraspos — 4 2ooa; 0151 npoepamm
mazucmpog — 2 2004, 0Jisi nPO2PaAMM CREeYUaIUcmos — 3 iem.

HNudpopmanus 00 akTyaauzannu padodeid NporpaMmbl IUCHUILIHHBI:

[TpoTokoun 3acenanus kagenpsl No oT «_ » 20 T

[TpoTokoun 3acenanus kagenpol No 0T «__ » 20 1.

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

[Iporokon 3acenanus kageapsl Ne  oT «_ » 20 T
COI'JTACOBAHO

3aBenyromuit kapeapoir  OGopynOBaHWE U TEXHONOTMU MAIIMHOCTPOMTENLHOTO IPOM3BO/ICTBA
(svinyckaiowjell HanpasieHue (CneyuaibHOCb))

« » 20 1 H .1O. JlornHoB
(noonucw) (U.0. Damunus)
YTBEPX/AIO
3aBenyromuii kapeapoit Crapka, 06paboOTKa MATEPHUATOB JIABICHUEM W POJICTBEHHBIE IPOLIECCHI
aspabomasweii PI1/])
« » 20 T B.B. Exb1ioB
(noonucs) (U.0. Damunus)


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

CTpyKTypa IMCHUILTHHBI

«MCcTOYHMKN NUTAHUS JJIsI CBapKu»

Hanmenoanue Cemectp Kor-o Kon-Bo O0beM yueOHOro Kypca M BHUJIBI YUEOHBIX MEpONPHSITHIH
Kypca U3yYECHUsI 3ET HeJeNb, B <]
reuCHIe Bcero KonraktHas paboTa CamocrosiTenpHas paboTa S
KOTOPBIX 4acoB < B :
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AHHOTAIMUS
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B./1B.04.02 UcTOYHMKN MUTAHUSA JI51 CBAPKH

(MH/IEKC ¥ HAMMEHOBaHUE ANUCIMIUINHBI (Yy4eOHOTO Kypca))
1. Heab 1 3a71a4n M3yYeHUs JUCUUILIMHBI (Y4eOHOT0 Kypca)

Lenp — oOecrieunTh HEOOXOAMMBIN YpPOBEHb KOMIIETEHIIUU JUIS PEIICHUS
npo(ecCHOHANBHBIX 3aJad IO CO3JaHUI0, BBIOOPY HCTOYHHUKOB TNHTAHUA U
7 PeKTUBHON HKCILTyaTaALIUH.

3anauu:

l.co3manre Ha OCHOBE Kypca JeKUuud WHOOPMALUOHHONW O0asbl IO
WMCTOYHHUKAM TTUTAHUS ISl CBAPKHU;

2.rpaMOTHasi  JKCILTyaTalus
000py10BaHUS;

3.0CBOCHHE OCHOBHBIX IPUEMOB IIPOEKTUPOBAHUS UCTOUYHUKOB MUTAHUS;

4.0CBOEHME METOJI0B UCCIIEOBAHNS NCTOUHUKOB TUTAHUS JIJIsl CBAPKHU.

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

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

Jannas nucummivHa (yueOHblid Kypc) oTHocuTes K bioky 1 «/lucuuriuael
(Momyyn)» (BapuaTHBHAS YacTh, TUCIUILTHHBI 110 BBIOOPY).

JIMCIUIUINHBL, HA OCBOCHUM KOTOPBIX Oa3WpyeTcsl NaHHas AUCIUIUIMHA —
BBICIIAsl MaTeMaTHhka, (U3MKa, SJIEKTPOTEXHUKA, AJIEKTPOHUKA, WH(OpMAaTHKA,
TEXHOJIOTHSI CBAPKU TUIABJIICHUEM.

JIMcuMIIuHbL, y4eOHbIE KypChI, UIsl KOTOPBIX HEOOXOAUMBI 3HaHUSI, YMEHUS,
HaBBIKH, TpUOOpETaeMble B pe3yIbTaTe U3yUeHUs! JAHHON JUCHMIUIUHBI (yueOHOTro
kypca) — «lIpoekTupoBaHHE CBapHBIX KOHCTPYKUHUI», «Te€XHOIOrHs CBapKu
IUIABICHUEM).

3. Ilnannpyemblie pe3yJbTAaThl O0yUYEHHUSl 1O AUCHHUILUIUHE (YyueOHOMY
KYpPCY), COOTHECEHHbIe C IUIAHUPYEMbIMHM Ppe3yJbTaTAMH  OCBOCHHA
o0pa3oBaTeIbHOM MPOrPpaMMBbI

dopmupyeMbIE U
KOHTPOJIUPYEMBIE
KOMIIETEHIUH

[Inanupyemble pe3ynbTaThl OOy4eHUs

3HAaTh:
-paboTy PHEPTEeTUIECKON CUCTEMBI KUCTOYHHUK TTUTAHUS -

— CIOCOOHOCTH
y4acTBOBAaTh B

pa3paboTKe MPOEKTOB | Iyra» MpU BO3MYUICHHSIX IO TOKY, [UIMHE IyTU U
15631 (17171 HaNPSHKEHUIO,

MaIlIMHOCTPOCHUS, -0 TOCJHENHUX JIOCTIKEHUSX HayKd B  00JIacTH
CpEICTB npoexktupoBanus UII;

TEXHOJIOTUYECKOTO -OCHOBbI ~ TEOpUU  CBApPOYHBIX  TpaHC(HOpPMATOPOB,
OCHAILICHUS, BBINIPSIMUTEJIEN, TEHEPATOPOB;




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

¥ CPE/ICTB aHainu3a
(IIK-4)

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

YMeTs:

-3KCIIEPUMEHTAIIBHO  ONpPEAEIIATh pabOTOCIOCOOHOCTb
VMCTOYHUKOB ITUTAHU;
-I10JIb30BATHCS METOJaMHU
JHEpreTuyeckux xapakrepuctuk MII;
-o1ieHNBaTh 3(P(HEKTUBHOCTh MPUMEHSIEMBIX METOJIOB
HCCIICIOBAHMM;

-BECTU CAMOCTOSITENBHYIO AEATEIBHOCTh B HAIPABICHUN
U3Y4YEHUS OKCIUIyaTallMOHHBIX CBOMCTB HCTOYHHMKOB
NUTAHUs Ul CBapKH;

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
MIPEIBAPUTEITLHOTO
TEXHUKO-
IKOHOMHUYECKOTO
aHaM3a MIPOCKTHBIX
pacdeToB, pa3paboTke
(Ha ocHOBE
JNEUCTBYIOLIUX
HOPMATHBHBIX
JIOKYMEHTOB)
MIPOEKTHOM U paboueit
Y DKCILIyaTallMOHHOM

3HaTh:

- OCHOBHBIE METOJUKH, HEOOXOUMBIE JJIsl ONIPEACICHUS
AKCIUTYyaTallMOHHBIX CBOMCTB MCTOYHHUKOB MHUTAHUS IS
CBapKH;

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

Ymers:

- DKCIEPHMEHTAIBHO OMPEIENIATh Pa00TOCIIOCOOHOCTh
WUCTOYHHUKOB ITUTAHUS;

- BECTH CaMOCTOSITEIIHYIO ~ JCSATCIIbHOCTh B
HaTpaBJICHUN HW3YYCHHUS OKCIUTyaTalldHOHHBIX CBOMCTB
WUCTOYHUKOB MUTAHUS JUISI CBAPKH;

Bnaners:




TEXHUYECKOM
JTIOKyMEHTAIUu (B TOM
YHUCIIE B DJICKTPOHHOM
BUJIC)
MAIIMHOCTPOUTEIbHBIX
MIPOU3BOJICTB, UX
CUCTEM U CPEJICTB, B
MEpONPUSITUSIX 10
KOHTPOJIIO
COOTBETCTBHS
pa3pabaThIBaEMbIX
MPOEKTOB U
TEXHUYECKOM
JIOKYMEHTAIUHU
JIEUCTBYIOIIUM
HOPMAaTUBHBIM
JIOKYMEHTaM,
odopMIICHUHU
3aKOHUYCHHBIX
MPOEKTHO-
KOHCTPYKTOPCKHX
padot (ITK-5)

- npueMaMu 00pabOTKHU IKCIIEPUMEHTATIbHBIX JAaHHBIX;
- npueMaMu paboThl C U3MEPUTENILHON anmnaparypoi;
METO/JAMH HCIBITAHUS HWCTOYHUKOB TIUTAaHUS 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. Craruueckas yCTOMYMBOCTb CHUCTEMBI
«UCTOYHUK - AYTray MpU BO3MYUIEHUSX

Mopnyne 2. Hcrounuku | Tema 2.1. OcHOBBI TEOPUHU CBApOYHBIX
MUTAHUS  TIEPEMEHHOIO | TpaHCPOPMATOPOB
TOKa U1t cBapku: | Tema 2.2, OcCHOBHBIE THUIIBI CBApOYHBIX
CBapOYHbIE TpaHchOpMaTOpOB
TpaHc(popMaTopsI u|Tema 2.3. VYCTaHOBKM IS CBapKU aJFOMHUHUEBBIX
YCTaHOBKH CILJIABOB
Monaynb 3./ Tema 3..1. OcHOBBl TeOpuUH CB BBIIPSIMUTEICH
Nctounuku NUTAHUS | OTHONOCTOBBIX M MHOTOIOCTOBBIX
MOCTOSIHHOTO TOKA: Tewma 3.2. OCHOBHBIE THIIBI CBAPOYHBIX BBITPSIMUTENEH
CBApOYHbIE Tema 3.3.0CHOBBI TEOpPHUM CBApPOYHBIX TI'E€HEPATOPOB
BBITIPSIMUTEIH, OJTHOTIOCTOBBIX U MHOT'OITIOCTOBBIX
re€HEepPaTOPhI Tema 3.4. CoBpeMeHHbIE KOHCTPYKIIUU CBAPOYHBIX

TE€HEPaTOPOB

Mopayne 4. uBepTOpHI

Tema 4.1. uBepTopbl i CBApKUM HAa MOCTOSIHHOM

6




BCB&pOQHOﬁTeXHHKG

TOKC

Tema 4.2. Texunuka 0e€30MacHOCTM W MpaBuUia
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 Kon-Bo O0beM yueOHOro Kypca M BHUJBI YUEOHBIX MEpONPHITHIH »
HU3yYCHHUS 3ET Henelb, B
Kypca v reuCHIe Bcero KonraktHas paboTa CamocTositenpHas paboTa §
KOTOPBIX 4acoB < B :
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Jlekrus 1 Jlex1 CaoiicTBa nyru. PaccMaTpuBaroTcs pydHast 1yroBast CBapKa U ee + - 2 - 4 Jlekn 1| E309 30 JIOCKa [1,2,]
CTaTHYECKHE XapaKTEPUCTHKHU IIPU H3MEHEHUH [UIMHBI [TH U MapKH 1 ay.
9NIeKTPO/I0B. PaccMaTpuBaeTcst CBapKa HEIUIABSIIIMMCS JJICKTPOJIOM U ee
CTaTHYECKHEe XapaKTEPHCTUKU TyTH IIPU U3MEHEHNH JUTHHBI JTH 1
3AIUTHOM Cpe/ibl; CBapKa IUIABSIIUMCS dIEKTPOAOM H €€ CTATHYECKHE
XapaKTePUCTUKU TyTd P U3MEHEHHH CKOPOCTH TTOAA4YH JIEKTPOJHOI
TIPOBOJIOKH U 3aIIUTHOM CPEJIbl; CBapKa MOJ| CIIOEM (IIIoca M CTATUYECKHE
XapaKTepUCTUKU Ayru. [IpuBoanTcs 0600IIeHHas cTaTHIecKast
1 1 XapaKTepUCTHKA TyTH.
1- CaM. u3yu . Cawm. OdopmieHne 0TIETOB MO JaOOPATOPHEIM PabOTaM, H3ydCHHE - 1 30 [1-14]
1 4 Marepuana PEKOMEH/IaIHi TIPeroiaBaTels ¥ JIGKIHOHHOTO MaTepuana 5(3)




Jlabopar.
3aHsaTue 1

J1a6.31

HccnenoBanue cBapoyHOro TpaHc(hopMaTopa ¢ CeKIIMOHUPOBAHHBIMH
obmotkamu TC-100. VI3y4nTh KOHCTPYKIIHIO TpaHChopMaTOpa ¢
CEeKI[OHNPOBAHHBIMU 00MOTKaMH. HapucoBaTh 31eKTpOMarHuTHyIO U
HPHUHIMINAIBHYIO cxeMbl. CoOpath anekTpruueckyto cxemy. CHATh
BHeMHI00 BAX ju1s 3-X monoxeHni nepexiiroyaress Jicia BUTKOB
tpancdopmaropa. [loctpouts 3aBucumoct U={{(1). s 3-x monoxeHuit
HepeKIIoyaTess Yicia BUTKOB Tpanchopmaropa. Paccunrars KT X
Tpancdopmaropa. (Pabora B Manoli rpynme)

Croer.

11a0.

E101

14

Cs.
TpaHC
¢dopma
TOPBI,
71T,

[3.9,
13]

Jlexuus 2

Jlex.2

VYeroitunBocts cuctembl U-/] mpu Bo3amymieHusx mo Toky Jlaercs criocod
00pa3oBaHus CHCTEMBbI "HCTOYHUK NHUTaHusA-nyra". M3y4aercs noBeaeHne
CHCTEMBI "HCTOYHUK MTUTaHMSA-Iyra" IPU yMEHbIICHUH WM YBEIHICHHN
ToKa jyra. PaccMaTpuBaercs BO3MOXKHOCTh aBTOMAaTHYECKOT'0
BO3BPAILCHUS CUCTEMBI B ICXOJJHOC TTOJIOKEHHE U BPEMsI €€ BO3BPAILICHHUS
B TOYKY YCTOHYHBOIO PaBHOBECHSL.

Jlekiy
ayn.

E309

30

J0CKa

[1.5]

JlaGopar.
3aHATHE 2

J1a6.32

VI3ydeHne cBapoO4HOro TpaHC(HOPMATOPa ¢ MATHUTHBIM IIYHTOM 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.
ToctpouTts 3aBucumoctu U=f(I). a1 3-X MONOKEHUI T MArHUTHOTO IIYHTA
tpancdopmaropa. Paccunrars KITJI X tpancdopmaropa. (Pabora B manoit
Ipyunie)

Croerr.

11a0.

E101

14

TpaHC
¢dopma
TOPHI,
71mT.

[3,9.13]

Jlexuus 3

Jlex.3

YCcToH4YMBOCTb CUCTEMBI "MCTOYHUK MTUTAHUA- Jyra" NPUBO3MYLIEHUHU 110
JUIMHE TyTU U HanpskeHus ceTu. Msydaercs nosesieHHe cuCTEMbI
"MCTOYHMK NMUTaHUSA-TyTa" MpU yMEHBUICHUH MM YBEIMUEHHH JJTHHBI
JIyTH TIPH CBAapKE HETUIABAIIMMCS U IUIABSIIUMCS 3JIEKTPOJAMH.
PaccmarpuBaeTcs BO3MOXKHOCTh aBTOMAaTHYECKOIO BO3BPAIEHUs CHCTEMBI
B HCXOJIHOE TIOJIOKEHHE U BPEMs €€ BO3BPAILEHHS B TOUKY YCTOHYHBOIO
paBHOBecHs1. M3ydaercs nosenenue cuctemsl "H-J1" npu yMeHbIIEHNN
UM yBETMYEHUH HaNpsKeHus ceTd. PaccmaTtpuBaeTrcst BO3MOXKHOCTh
aBTOMATHYECKOIO BO3BPAILEHHUs CUCTEMBI B HCXOJHOE IOJIOKEHHE U
CTIOCOOBI YMEHBIICHHS BIUSHAS KOJICOAaH!Us HAPSHKEHHS CETH Ha
BEJIMYKMHY TOKa JyTH.

JIekiy
ay.

E309

30

J0CKa

[1.5]

Jlabopar.
3aHATHE 3

J1a6.33

W3ydenne cBapoyHOro TpaHC(HOpMaTOpPa C MATHUTHBIM IIIYHTOM 2.
TIponomxkenue padotsl JIa032. Pabora B Manol rpymme (1o 2 4esnoBeka).

10

Chel,.

1120

E101

14

Ca.T1p.
71T,

[3.9]

Jlexnus 4

Jlex.4

OCHOBBI TEOPHHU CBAapOYHBIX TpaHc(opmaTopos Ha mpumepe koHCTpyKImn
CBapOYHOTO TpaHCc(OpMaTOpa ¢ IpocceneM n3ydaeTcs MPUHIHUI paboTsl 1
OCHOBHBIE ypaBHEHHUSI PabOTHI TpaHCopMaTopa B pexxuMax XX,
HarpyskH, K3 M3y4aercs ynpolieHHas cxeMa 3aMelleHHs U Ha €€ OCHOBE
BBIBOAUTCSI ypaBHeHHUE BHenIHeH BAX cBapodHoro TpancgopmaTopa ¢
JIpocceNieM U ypaBHEHHE PeryIHpPOBAHHS BEIHIHHBI TOKA TyTH.

Jlek1y
aym.

E309

30

JIOCKa

[2.5]

[IpakTuy.
3aHsaTHe 1

IIp.3.1

Ha npumepe cBapouHOro TpanchopmMaTopa ¢ HOABHKHBIMUA OOMOTKaMH
MPOM3BECTH pacyeT MajeHus HanpspkeHuss AU Ha CBCBapOYHBIX MPOBOIAX
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
BHemHeit BAX u ypaBHenus BHemHuX BAX s kaxoit u3

Jlekiy
ayJ.

E309

30

J0CKa

[2.5]




KOHCTPYKIMH.

IIpakTuu.
3aHATHE 2

IIp.3.2

Paccuurare ceueHure cBapoyHOro kabesst, HICX01s U3 AOIyCTUMON
IUIOTHOCTH TOKa . [Iponomkenue pabotsr IIp.31 PabGora nHAnBHAyaIBHO.

10

Croer.

1120

E101

14

CB.TP.,

[3.5]

Jlexusa 6

Jlex.6

YcTaHOBKH 47151 CBapKM aTIOMMHUEBBIX CILIaBOB. PaccMaTpuBaioTcst
ocoOeHHOCTH cBapkH Al cIUIaBOB B cpejie aproHa U YCIOBUS
BO3HHKHOBEHHSI IOCTOSIHHOMN COCTaBIIIIONIEH TOKA. KOTOpasl yXy/IIaeT
paboty cBapo4yHOro tpaHchopmaropa. [IpuBoasTes ciocodbl yMEHbIICHHS
BEIIMYMHBI IIOCTOSIHHON COCTABILIIOIICH TOKa.

Jlekiy
ayz.

E309

30

J0CKa

[1,2,8,
12]

Jlabopar.
3aHsaTHE 4

J1a6.34

HWccnenoBanue ucroynuka nutanua YAI'Y 101. 1. Usyuurts
KOHCTPYKIMIO U NPUHLMUIINAIBHYIO CXEeMY UCTOYHHUKA ITUTAHUS C
cuHycouaanpHoi hopmoii Toka YTI'Y-101. HapucoBaTh 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 JUIS 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 cBapKH Al cruiaBoB B 3aIMTHOH cpene. PaccMoTpensl
MIPUHLUITAAIBHBIC CXEMBbl YCTAaHOBOK JUIs CBapKu Al CIIJTaBOB TOKOM
CHUHYCOUIAIBbHON (JOPMBI U TOKOM HPSIMOYTOJIbHOM (pOPMBI.

JIekiy
aym.

E309

30

J0CKa

[113151
8,12]

Jlabopar.
3aHATHE 5

JIa6.35

HccnenoBanne ncrounuka nutanud YAI'Y 101. 2. M3y4nuTb KOHCTPYKLHIO
U MPUHIUINAIBHYIO CXeMY UCTOUHHKA TUTAHUS C CUHYCOUJaTbHOH
(dopmoii Toka YII'Y-101. HaprcoBaTs ynpomieHHy0 NPHHITHITNATBHYIO
cxemy UII, ee pyHKIHOHAIBHYIO cXeMy. [IpoBecTH SKCIIEpHMEHTEI B
pexxumax XX, Harpysku, K3. 3anucars nokasaHus npubopoB 1o
nepBu4HOI 1 BTopuuHOi nenu UII. V3mepenust Toka u HanpspKeHUs
BBITIOJTHUTS JUIS 3-X 3HaYeHHI TOKa OOMOTKHU MOAMAarHUYHBAHUS.
TloctpouTts 3aBucumoctr U=f(I) aist BropuuHO# cToponsl. PaccunTab
KITA UIT. u X. CHaTh ocipuiorpamMmbl Toka. Crenats BbiBoabL. (PaboTa B
MaJIoi TpymIe)

15

Cher.

1120

El101

14

VYcrano
BKU IS
CBapKH.
Al.

4 1.

[2.9]

Jlexmus 8

Jlex.8

OCHOBBI TEOPHH OJIHOMOCTOBBIX CBAPOYHBIX BHIIPsIMUTENEH. OCHOBBI
TEOPUH CBAPOYHBIX BHIPSIMUTENEH PACCMOTPEHBI Ha IpUMepe
BBIIPSIMUTENS , COOpaHHOro Ha 6a3e 3-X (asHOro Tpancdopmaropa, 3-x
(basHOro Apocces. BHIIPIMHUTEILHOIO MOCTA Ha JHOAAX ¥ BO3IYLIHOTO
npoccenst. PaccMoTpeHa ynpoleHHast cXeMa 3aMellleHHs] 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 ynpomeHHy0 MPUHIMIHAIBHYIO
cxemy UII, ee pyHKimoHansHyro cxemy. IIpoBecTH s3KCIIepUMEHTHI B
pexumax XX, Harpysku, K3. 3anucats nokasanust mpubopoB 1o
nepBu4HOI 1 BTopruHOi nenu UII. Vi3mepenust Toka U HalpspKeHUS
BBITIOHATH JJIs1 3-X 3HAUYCHHI TOKa OOMOTKH TTOAMAaTHUYMBAHUS APOCCENs
Hacwimenust. [Toctponts 3aBucumoct U={(1) 11t BTOpUYHON CTOPOHEL.
Paccunrap KITJ] UI1. u X (pabora B Manoii rpynne). CHSTb

Creir.

1120

E101

14

VYcraHo
BKU IS
CBapKH.
Al.

4 1.

[2,9]

10




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

Jlexus

Jlex.9

OCHOBBI TEOPHUH MHOTOIIOCTOBBIX CBAPOYHBIX BBIIPSIMHTENEH.
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
ayqn.

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.

1120

El101

14

YcTaHoBk
s cB.Al.
4 .

[2,9]

10

Jlexmus 10

Jlex.10

OCHOBHBIE THIIBI CBApPOYHBIX BEIIpsiMuTeneil. Jlaercs omvcanue
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

[1.27,
12]

10

IIpakTuy.
3aHATHE 3

IIp..3.3

Tloctpoenue BremHelr BAX nctoyHnkoB nepemeHHoro Toka tuna Y /I'-
101 u THP-300 2-1 ciocobamu (10 pe3yinbTaTaM OIpeAeIeHHs
HanpspkeHns XX ¥ 10 Teop. TAaHHBIM. )

Croer.

11a0

E101

14

YcTaHoBk
s cB.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 ypaBuenuss BHemHux BAX. M3yvatorcs
CII0COOBI pEeryIMpOBaHMs TOKA AyTU

JIekiy
ay.

E309

30

J0CKa

[112171
12]

11

IIpakTuy.
3agsaTue 4

JIa6.3
11

Tloctpoenue BrenrHelr BAX nctoyHnkoB nepemeHHoro Toka tuna Y I'-
101 u TUP-300 2-5st cmocobamu (10 pe3yabTaTtaM OMpeIeieHuUst
HanpsbkeHust XX 1 110 Teop. TaHHBIM. ) IIponomkenue pabotsr Ip.33.
Pabota nHAMBHIYaABHO.

10

Croerr.

1120

E101

14

Cs.
BBITIPSIMUT
6T

[2,7]

12

Jlexmust 12

Jlex.12

OCHOBBI TEOPHH CBAPOYHBIX FEHEPATOPOB (0HOMOCTOBLIX). Ha mpumepe
KOHCTPYKI[HH CBApPOYHOT'O F€HEpaTopa ¢ CaMOBO30YKIECHUEM H3yqaroTCs
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 Bempsvutens BCBY-400. 1. M3yunts
KOHCTPYKIIHIO ¥ IPHHIUITHAIBHYIO CXEMY CBAPOYHOTO BBINPAMUTENS
BCBYVY-400. HapucoaTs ynpouieHHyI0 NpHHIMIHansHyto cxemy UII, ee
¢dyrKuMoHaNEHy0 cxemy. [IpoBecTr SKcIIepIMEHTHI B pexnMax XX,
Harpy3kd, K3. 3anucaTs noka3anust npuOOpOB M0 MEPBUYHON U
Bropr4HOM nenu MI1. M3Mepenns Toka ¥ HaNpsHKEHUS BBIIOIHUTE [ 3-
X TIOJIOXKEHHH TOKa yIpaBiieHus TuprcTopaMu. [TocTpouTs 3aBHCHMOCTH
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).

Chel,.

1120

E101

14

Cs.
BBITIPSIMAT
6T

[2,7]

13

Jlexmms 13

Jlex.13

OCHOBBI TEOPUH CBAPOUHBIX TEHEPATOPOB (MHOTOMOCTOBBIX). Ha mpumepe
KOHCTPYKIINH CBAPOYHOTO 'eHEpaTopa ¢ He3aBUCHMOM 0OMOTKO#
BO30YKJICHHSI M3yJarOTCs BOIIPOCKI TEOPUH CBAPOYHOTO I'eHEpaTopa ¢
secTkuMu BHemHNMU BAX. M3ydatores ycnoBust popMUpOBaHKS
BHenHel BAX 1 criocoOsl peryiampoBaHusl TOKa JIyTH

Jlekiy
ay.

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

Crem.

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 ayiL.
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 Crenr. E101 14 Cs. [2,7,9]
3aHSTHES 14 9KCHEPUMEHTAIbHBIM JaHHbBIM , I0Ty4EHHBIM JJI CBAPOUHOTO 136 BBIIPSIMUT
Boinpsamurenss BCBY-400 a1t cuioBoit cxeMbl BBIIPSIMUTENS U VIS
14 MCTOYHHKA IIUTaHMs ASKYPHOii 1yry. (paboTa HHANBUIYAIBHO).
Jlexuus 15 | Jlex.15 | WuBepropbl Wi CBapKy Ha MOCTOAHHOM TOKe. [IpuHLMI feHcTBIA + | 1 2 - 2 Jlekn E309 30 JI0CKa [1]2,
uHBEpTOpa Ha npumepe cxemsl "Popcax 302". dopMupoBaHUe BEICOKOIT ayn 13]
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 Crew. E101 14 Cs. [2,7,9]
sansTHE 6 15 9KCIIEPUMEHTAIIbHBIM JAHHBIM , TIOIyYEHHbIM [JIsI CBAPOYHOTO 136 BBIIPSIMUT
BempsiMutenss BCBY-400 ni1st cuiioBo#t cXeMbl BBIIPSIMUTENS H JUTS 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]
samsTHe 7 7 9KCIIEPUMEHTAIIBHBIM JaHHBIM , TIOJTyYEHHBIM ISl yCTAHOBOK 126 BBIIPSIMUT
16 nepemenHoro toka YII'Y-100, TUP-300. (paboTa MHAMBUIYAIBHO). 6t
[pakTuy. IIp.3 Paccuntats K03 dunuenT ycroiunsoctu cucteMs! «MIT-xyra » mo + | o 10 2 + 1 a0 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 o0CIy)KUBaHHA U PEMOHTA
WCTOYHUKOB ITUTAaHMS. Mepbl 0€30M1acHOCTH TIPH SKCIUTyaTaIluy
17 HCTOYHUKOB
Ipakr.3.9 IIp.39 Ha cnenoit npunn. cxeme UI1 0603HaYUTE IEMEHTHI CXEMBI B + | o 5 2 + 1 J1a0. E101 30 JI0CKa [1,2]
COOTBETCTBHUSAMH C yCIOBHBIMH OYKBEHHBIMH 0003HAYEHUAMH SJIEMEHTOB. ayn
17 Hapucosats Baemsioro BAX UIT. YA
Hrorossiii + 100 2 Komm
TECT MO xace
obmero
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 gomycka Kpurepuu u HOpMBI OLIEHKH
y4eOHBIX MEPOTPUATUN 0ayoB
MEpONPUATHN
JlaGopaTopHbIe pabOTHI: 10 Brimonaenue 100% | 8 GammoB 3a BBITIOJHEHHUE W O(OPMIICHHE
JIaGopartopusie | 1a631-12033 7a00paTOpPHBIX padOT | KaxK10# J1abOpaTOpHOU pabOThI
3aHATUSI 206aina 3a onpenenenue Ky
JlabopaTopHbie pabOTHI: 15 Brinonxenue 100% | 10 GanioB 3a BHITIOJIHEHHE U O(DOpPMIICHHE
JIa634 —1a639 7a00paTOpPHBIX padOT | KaxK10# J1abOpaTOpHOU PabOTHI
206aina 3a onpenenenue Ky
3 Gauia 3a HanMcanue ypaBHeHuid BAX
[Ipaktuueckue | [Ipaktuueckue 3aHATUSA 10 Brinonnenue 100% | 10 GanioB 3a BBINOJIHEHHE U O()OPMIICHHE
3aHATHS IIp.3 1-11Ip.3 8 MPaKTUYECKUX pabOT | K0l pabOThI
[IpakTueckue 3aHATUS 5 Brinonxenue 100% | 5 GanioB 3a BBITIOJIHEHHE PAOOTHI
IIp.3 9 MPAKTUYECKUX padOT
TectupoBaHue JlaGopatopHbie 1 100 BrinonHenue 3 | 10 3a maGopaTtopHyto paboTy
NPAaKTHYECKUE PaOOTHI (100%) 1a6.pabd
Brinonxenue 6 | 15 3a naboparopHyto padboTty
71a6.pad

13




dopma poBeeHUs

YcnoBus AOITYCKa

Kpurepuu 1 HOpMbI OLIEHKH

MIPOMENKYTOUYHOU
aTTeCTallH
DK3amMeH B dbopme 100% BBIMOTHEHHBIX «OTIINYHO 100% - mnpaBWwIbHBIE OTBETHI Ha
TECTUPOBAHUS 7a0. ¥  TPAKTUYECKUX BOTIPOCHI
paboT
100% BBITOTHEHHBIX «XOPOIIO» 80% - mpaBUJIbHBIE OTBETHI HA BOIPOCHI
7ab. W MPaAKTHYECKHUX
paboTt
70%  BBIIOJIHEHHBIX «ynosneTBoputenb | 60% - nmpaBUIIbHBIE OTBETHI Ha BOIPOCHI
7a0. W TNPaKTUYECKUX HO»
pabort
0%  BBIIOJHEHHBIX «ueypnosuerBopute | Menee 30% - npaBUIIbHBIE OTBETHI.
7ab. UM MPaAKTUYECKHUX JILHOY
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. PeriameHT npoBeieHUs1 TECTUPOBAHU M

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

Howmepa u naumenoBanus pazaenos tecta | Kon- | Bpems Ha
BO | TECTHPOB

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

NEPEMEHHOr0 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 TOCTOSIHHOM 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 | YcnoBust ycTOMUMBOCTH CUCTEMBI «MCTOYHMK MUTAHUSA - 1yray MpH BO3MYLIEHUU I10
JUIMHE OYTH

2 | YcioBus yCTOMYMBOCTU CUCTEMbI «MCTOYHMK MUTAHUSA - 1yray MpH BO3MYLIEHUU I10
HANPSDKEHUIO

3 | YcnoBus ycTOWYMBOCTH CUCTEMbI «MCTOYHMK MUTAHUS - 1yra) MPU BO3ZMYILEHHUH T10
TOKY

4 | CBapouHblii TpaHchopmaTop C YBEIMYEHHBIMHM IIOTOKaMM paccesHus (c
NOJBWKHBIMH ~ 00MOTKaMu). KoHcTpykuus. YpaBHeHHE BHEIIHEH BOJIbTaMIIEPHOMN
XapaKTEepUCTHKHU CBAPOYHOI0 TpaHchopmaTopa.

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

6 | CBapounslii TpaHchopmaTop C YBEIMYEHHBIMH IOTOKaMHM paccesHus (c
MarHUTHbIMM I1yHTamu). KoHcTpykuus. YpaBHEHHME  BHEUIHEH BOJIbTaMIEPHOI
XapaKTEePUCTHKHN CBAPOYHOTO TpaHchopMaTopa

7 | Capounslii TpaHchopmarop C YBEJIMYEHHBIMH TIOTOKAaMH paccesHus (¢
3JIEKTPOMarHUTHBIMU mryHtamu).  KoHcTpykuus.  YpaBHeHHe BHEUIHEN
BOJIbTAMIIEPHON XapaKTEPUCTUKH CBAPOYHOTO TpaHC(hOopMaTopa.

8 CnocoObl (hopMUpOBaHMS BHEIIHUX BOJIETAMIIEPHBIX XapaKTEPUCTHK.

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

10 | VopomeHHas cxemMa 3aMellleHUs] CBapoyHOro TpaHcpopmaTopa. OCHOBHBIE
YpaBHEHHS.

11 | CraTuueckue BOJbTAMIEpPHBbIE XapaKTEPUCTUKU AYT NPU CBApKE IUIABAMIMMCS U
HEIUIABSIIIMMCS DJIEKTPOJIOM

12 | Crioco6b1 (hopMuUpOBaHHS BHEITHUX BOJBTAMIIEPHBIX XapaKTEPUCTHK CBapOYHOTO
TpaHchopmaropa

13 | OcobGeHHOCTH AYTH TPU CBApKe TUIABSIIMMCS JIEKTPOIOM

14 | CBapouHble BBIIPSMUTENN C MAJAIOUIMIMKH BHEITHUMH BOJbTAMIIEPHBIMU XapaKTepH-
ctukamMu. OCHOBHBIE YpaBHEHUS. PexnMbl paboThI.

15 | CBapouHble BBIIPSIMHUTENN C JKECTKMMU BHEIIHMMHU BOJbTaMIEPHBIMH XapaKTepH-
ctukamMu. OCHOBHBIE YpaBHEHUS. PexnMbl paboThI.

16 | YauBepcampHBIE CBapo4Hble BBIMPIMUATENH. (OCHOBHBIC YypaBHEHHs. PeXuMbI
paboTHI.

17 | YopoieHnHas cxeMa 3aMelIeHHs CBapOYHOTro BhIIpsMUTENss. OCHOBHBIE YpaBHEHHUS

18 | ®yHkuMoOHaNbHAS CXeMa CBApOYHOIO BBIIPAMUTENS C JKECTKMMU BHEUIHHUMHU
BOJIbTAMIIEPHBIMU XapaKTEPUCTUKAMHU.

19 | ®ynkuMoHaNbHAs CXe€Ma CBAapOYHOTO BBIIPSAMUTENS C MaJalOIIMMU BHEUITHHUMHU

BOJIBTAMIICPHBIMHU XaAPAKTCPUCTUKAMHU.
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20

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

21 | MHOrOIoCTOBBIC CBapOYHBIC BRITIpsIMUTETH. OCHOBHBIC ypaBHEeHUs. CxeMma.

22 | Crioco0bl HaYaIbHOTO BO30YKICHHS CBAPOYHOM TyTH.

23 | CBapouHBIil TEHEpaTOp C MXECTKOW BHEIIHEW BOJHTAMIIEPHON XapaKTepHCTHKOM.
OcHoBHble ypaBHeHUs. Cxema reHepaTopa.

24 | CBapouHBIl TEHEpATOp C Majarolleld BHENIHEH BOJILTAMIIEPHOM XapaKTEPUCTHKOM.
OcHoBHbl€ ypaBHeHUs. Cxema reHepaTopa.

25 DcobeHHOCTh padOThl MHOTOIIOCTOBOTO CBAPOYHOI'O BHIMPSIMUTEISL.

26 | CocTaBUTh TEXHMYECKYIO XapaKTepUCTUKY cBapouyHoro MII.

27 | CnocoObl HAYaTBHOTO BO30YKIEHUS CBAPOYHOU JTYTH.

28 | YHuBepcanbHble  CcBapoyHble TreHeparopbl. OcHOBHbBIe ypaBHeHHsA. (Cxema
reHeparopa.

29 | Cnoco6 QopmupoBaHusi Tajgaromield BHEIIHEH BOJIBTAMIEPHOW XapaKTepUCTHKH
CBapOYHOTr'0 TeHepaTopa

30 | Cnoco6 ¢opmMHupOBaHUS JKECTKOW BHEIIHEH BOJBTAMIIEPHON XapaKTEPUCTHUKU
CBapOYHOTr0 reHepaTopa

31 | YcnoBus BBIOOpa ceUeHUE CBAPOYHOTO Kabes.

32 | ®upmsl, BBITYCKAIOIIUE UCTOYHUKY MUTaHUs B Poccun u 3a pydexom

33 | MuBepTops! nocTosiHHOTO TOKa. DyHKIMOHANbHAs cxema. [IpuHiun paboThl.

34 | Ompenenenue K.II.J. WCTOYHMKA MHUTAHUS TEPEMEHHOTO TOKa, KOod(pQHImeHTa
TpaHc(opManyu cBapovHOro TpaHchopMaTopa, KPaTHOCTh PEryJUPOBAHUS TOKA.

35 | Onpenenenne kod(pPUIMCHTa MyNbCAIIMA CBAPOYHOTO BBIIPAMHUTENSA. BrusHue
IYJIbCAIIMU CBAPOYHOTO TOKA Ha Mpolecc (OPMUPOBAHMUS IIBA.

36 | OcoGeHHOCTH pabOTHI HHBEPTOPA JJISi CBAPKH.

37 | TpeboBanusi moxapHOW O€30MACHOCTH TpH pabOTe HCTOYHHMKOB IHUTAHUS MJIS
CBapKH

38 | Opranusanus ceapouynoro nocra ais PZIC.

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

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

41 | OcoGeHHOCTh NCTOYHUKOB MUTAHUS JUIsl CBAPKU AIIFOMUHHUEBBIX CILJIABOB.

42 | Oco0eHHOCTh CBAPOYHBIX BHIMPSMHUTEICH IS PE3KH.

43 | cTOYHUKY MUTAHUS JUIS CBAapKHU MMITYJBCHOM TYrod HEIUIaBALIMMCS 3JIEKTPOIOM.
OcHoBHbI€ ypaBHeHUs. Cxema.

44 | IcTOYHUKY NMHUTaHUS JUIS CBapKU 3-X (pa3HON ayroi HEIUIaBALIMMCS 3JIEKTPOIOM.
OcHoBHbI€ ypaBHeHUs. Cxema.

45 | Oco0eHHOCTh MCTOYHUKOB NMUTAHMS JUIsl CBApKU CXaToil yro Ha MOCTOSHHOM M
MIepEMEHHOM TOKE. CXEMBI.

46 | BesomacHast SKCIUTyaTaIusi HCTOYHUKOB IMUTAHUS CBAPOYHOU JTYTH.
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10. doHa OIEHOYHBIX CPEICTB /Jis NPOBEAeHHS TPOMEKYTOUHOI
aTTrecTalii 00y4YalomMXCcsl MO JUCHHUIINHE
10.1. MacnopT ¢oHIA OLIEHOUYHBIX CPEACTB

Kon
Ne KonTposmpyembie pa3aesibl KOHTPOJIMPYeMOi HaumenoBanue
n/n (TeMbl) TUCHUILIHHBI KOMIIETeHIIMH (HJIH OLIEHOYHOI'0 CPEACTBA 1
ee 4acTH)
1 Croii Ortuer 10
BOHUCTBa AYEHH [1K-4 J1a00paTOPHBIM
YCTOMYHUBOCTH cucTeMbl M-]/]
paboTam (BBIBOJIbI)
2 | UcTOYHUKY TUTaHUS Oruer 110
IIEPEMEHHOI0 TOKA IS 71a00paTOPHBIM
CBApKHU: CBAPOYHBIC [1K-4, TIK-5 paboTtam
TpaHc(hOpMAaTOpPhI U
YCTaHOBKH
3 Oruer 110
HMcTouyHuky nuTaHus 1aGOPATOPHBIM
IMOCTOSIHHOTO TOKA: TIK-5, TIK-4 paGotam
CBAPOYHBIC BBIIIPSIMUTEIH,
TeHEPaTOPhI
4 Oruer o
WMHBEPTOPHI 111 CBApKH HA [K-5 aGopaTOPHBIM
MMOCTOSIHHOM TOKE paGoTam

10.2. TunoBble KOHTPOJIbLHBIE 3aJaHUS] WJIN UHbIE MATEPUAJIbI, HE0OXOAUMbIE
JJ151 OLeHKM 3HAHUI, YMEeHHM i, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH,
XapakTepu3yiux 3Tanbl GOPMUPOBAHNS KOMIIETEHIUI B poLecce
OCBOEHUsI 00pa3oBaTeIbHONH MPOrpaMMbI

10.2.1. KoMILIEKT OTYETOB 10 JIA00PaATOPHBLIM PAdoTaM JIsl OLIEeHKU 3HAHMIA,
YMEeHUii, HABBIKOB U (MJIM) ONbITA JeATEJILHOCTH PA0OTHI

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

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

Jla6.pab6.2,3- M3yuenue cBapoyHOro TpaHchopMaTopa C MArHUTHBIM 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 MOCTOSTHHOTO TOKA: CBAPOYHbIE BHITIPSIMUTEJIH
JI1a6.pa6.8,9-MccnenoBanue cBapounoro Beimpsmutens BCBY-400 (1,2)
JIa6.pa6.8,9-MccnenoBanne cBapouroro Bempsmuteas BJIY-506(1,2) mo BeIGOpy

Kpurtepun oneHku:

- OLIEHKA « OTJIMYHOY» BBICTABJISETCS CTY/ICHTY, €CJIA BBIIIOJIHEHA J1a0. U
npakTHueckue pad., 0hOpMIIEHBI OTUETHI U CIETIaHBI BBIBOJIBI 110 pe3yibTaTaM
uccnenosanuii U1, 100% npaBuiibHbIE 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. O0pa3oBaTe/ibHbIe TEXHOJOTUM U METOJAMYECKHE YKA3ZAHHUS M0 OCBOCHHMIO
AUCHMILVIUHBI (Y4e0HOI0 Kypca)

[Tpu peanuzanuu AUCIUTIITAHBI TPUMEHSIOTCS CJICIYIOIINE TEXHOIOTUH:

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

2) MoaynpHOE OOy4YeHHe, OpraHu3alus KOTOPOTO MOCTpOEHAa Ha OCHOBE
HE3aBUCUMBIX YYEOHBIX MOJIYJIEH C Y4YEeTOM HHAMBUAYAJIbHBIX BO3MOKHOCTEH
CTYyJICHTOB;

3) muddepeHuupoBaHHOe O00y4YeHHE, TIOCTPOCHHOE Ha  Pa3IUYHBIX
TUTAHUPYEMBIX YPOBHSIX C yU€TOM UHAMBUAYATbHBIX BO3MOKHOCTEH CTY/ICHTA;

4) MHTEPaKTUBHOE, CITIOCOOCTBYIOIIEE aKTUBU3AIUH JEATEILHOCTH CTYIECHTOB
B MPOILIECCE B3AUMOIECHUCTBUS.

MeTtoanueckue YKa3aHud nmpenmoaaBaTejano

[Ipy ocBOoeHMM BCeX pa3lesioB JTUCIUIUIMHBI HEOOXOAUMO COYETaHUE BCEX
dbopm y4eOHOU NeaTeTbHOCTH: M3yUYCeHHE JICKIIMOHHOTO MaTepuasa, BBHIOJTHCHHE
3aJlaHui Ha JIAOOPATOPHBIX 3aHATUAX, KAK C MCIOJIB30BAHHEM KOMITbIOTEpA, TaK U
0e3 Hero, camocTosTeNbHAs paboTa C PEKOMEHAYEeMOW JIUTepaTypoil u
VCIOJIb30BaHNE METOANYECKUX YKA3aHUM, KOHCYJIbTAllUU IPENOJABATEIICH .
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12. YueOHO-MeTOAMYeCKOE oOecnieueHre JUCHUILTHHBI (Y4eOHOro Kypca)

12.1. Ob6s13aTesibHAA JIUTEPATYypa

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

NPaKTUKYM, ayJHO0-,
BHJIEONIOCOOUS U JIP.)

TexHoJiorust U obopyaoBaHue
CBapKH ILIABJIeHHeM [DJEKTPOHHbBIN
pecype] : nab. mpaktukym / B. IL
CumopoB [u gp.] ; TI'Y ; HUa-T
MamuHocTpoenus ; kad. "Caapka,
1 | oOpaboTka MaTepHalioB JaBIICHUEM U
pOJICTBEHHBIE TIpoliecchl” ; mof pex. B.
I1. Cunoposa, K. B. MortopuHna. - TT'Y.
- TompsarTnn : TT'Y, 2017. - 392 c. -
bubnmorp.: c. 379-380. - ISBN 978-5-
8259-1019-2.

JlaGopaTopHbIii TPaKTUKYM Penosuropuii
Ty

KoporkoBa I'. M. DneMeHThl cucteM
yIpaBJICHUS]  MAIIMHOCTPOUTEILHBIM
o0opynoBaHUEM [DnexTpoHHBIT
pecypc] : anekTpoH. yued. mocodue / I'.
M. Kopotkosa, K. B. Motopun ; TT'Y ;
2 | u-T mamHocTpoeHus ; kad. "Cpapka,
o0paboTka MaTepuaioB IaBJICHUEM U
pozcTBeHHbIe mporeccsl”. - [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.

DIeKTpOHHOE yueOHOe Penozuropuii
nocodue Ty
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12.2. JlonoJiHUTEJbHAS JUTEPATYpPpa U y4deOHble MaTepuaJbl (ayamo-,
BH/1€OIIOCO0US U JP.)

e (¢onx HayyHoi Oubmmorexku TI'Y:

bubnuorpaduueckoe onucanue Tun (yueOHUK, Komunuect
/i yuebHoe ocodue, yueOHO- BO B
METOIHYECKOE IT0COOHeE, ouomorexke

MIPaKTUKYM, ayaHO-,
BHJICOTIOCOOUS U . )

Mumtotun, B. C. McTOYHUKU IUTaHUS VYueOHuK 50
U1 cBapku : yueO. musa By3oB / B. C.
Mumotun, M. II. [ammmos, C. M.
[Hangyypos.- I'pup YMO - M. :
AUPUC-TIPECC, 2007. - 379¢. : ui.-
(Beiciee obOpazoBanue).- bubmauorp.:
¢.378-379. - ISBN978-5-8112-2741-9.

TexHonoruss U 000pyAOBaHHUE CBApKH JlaGopaTopHblii 180
TUTaBJICHUEM : nabopaTopHBIT PAKTHKYM
npaktukym / B. II. CumopoB [u mp.];
TTY; xad.  «OOopymoBanue u
TEXHOJIOTHS CBapOYHOIO
npousBojcTBa» ; [mox pea. B. IL
CunopoBa u ap.]. — TI'Y.- TonssaTTy :
TI'Y, 2007. — 363c.: wi. — bubnuop. B
koHie riaB. — [Ipuin.c. 348-359.- ISBN
978-5-8259-0374-3.

COI''TACOBAHO
Jupextop Hay4yHOI OMONIHOTEKN A.M. Acaesa
(noonucyv) (U.0. Pamunus)
« _» 201 r.
MII
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12.3. Ilepeuens pecypcoB HMH(OPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOI
cetu ""UnTepHeT"

. Cambridge university press[DaekTpoHHBIH pecypc] KYPHaJbl HW3JaTelbCTBA. —
Cambridge: Cambridge university press, 2018— . — Pexxum mocrtyma : cambridge.org. — 3ari. ¢
JKpaHa. — S3. aHrIIL.

. NEICON[DnekTpoHHBI pecypc]

AIIEKTPOHHAsE WH(pOpMAIH apXMB Hay4YHBIX

)KypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum goctyna : neicon.ru/resources/archive. —
3ary. ¢ akpana. — 3. pyc., aHrI.
. Web of Science[DaekTpoHHBIH pecypc] : MyIbTHIUCHMILIMHAPHAS pedepaTHBHas 0asa

nanabix.  — Philadelphia: ClarivateAnalitics, 2016—- . —  Pexum

apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc., aHrIL

JocTyna

Scopus[DnekTponHbiii pecypc] : pedepatuBHas 6a3za manubix. — Netherlands: Elsevier,

2004— . — Pexxum srocTytia : scopus.com. — 3aril. ¢ dkpaHa. — 3. pyc., aHTJL.
. Elibrary[DnexTponHslii pecypc] : HaydHas syeKTpoHHas Oubimoreka. — Mocksa : HOB,
2000- . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

OBbC «Jlaub» : e.lanbook.com
OBC : http://edu.tltsu.ru/sites/site/php.s=122&m=42414

. [anexTpoHHBI  pecypc] OBC.- Mocksa, 2000. -

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

peXuUM  JoCTyna

12.4. IlepeyeHb NPOrpaMMHOI0 o0ecne4eHust

Ne HaumenoBanue KoauuecTB PexBu3uTHI 10r0BOpa (1aTa,
n/n 110 0 JIMIEeH3U I HOMeEp, CPOK J1eiiCTBUA)
1 Windows 1398 Horosop Ne 690 ot 19.05.2015r., cpok
JIEHCTBHS - OECCPOYHO
2 Office Standart 1398 JHorosop Ne 727 ot 20.07.2016r., cpok
JIENCTBHS - OECCPOUHO

12.5. Onucanue MarepuaIbLHO-TEXHH4YECKOW 0a3bl, HEOOXOAUMON /19
OCyIleCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoLecca Mo AUCIHUIIMHE (MOILYJII0)

HaumenoBanue
000pY/I0BAHHBIX YYEOHBIX . S >
PYA y .. dakTuyecknii aapec Eﬁ 2 2
Ka0MHeTOoB, 1adopaTopmii, 2 B o=
Ne IMepevyeHnb 0CHOBHOIO Y4eOHBbIX KAGUHETOB, =S g Tk
MACTEPCKHUX H Jp. N 229
n/n 000opy10BaHust Jaboparopuii, g = 5 S
00BHEKTOB JIJIs1 MPOBeAeHHSI ) E s
MaCTEePCKUX u Jp. = s g
MPAKTHYECKHX H = Z =
J1a00pATOPHBIX 3aHATHIA
JlaGopaTtopust CTOmBI yICHHUECKHE benopycckas ,16B | 64 16
"M cTOYHUKY MUTAHUS ABYXMCCTHBIC , CTYJIbA
TEXHOJIOTUYECKUX YYEHUUYECKUW , CTON
yctanoBok" E101 CTYJIbS JUISt
1 npenozos./locka

ayauTopHas (MeJoBasi),
Peocrat OamnacTHBIN
PB-302 , IlIxad
ra3oBBIN ¢ OAJUIOHOM
aprona, Komnsiorep,
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http://edu.tltsu.ru/sites/site/php.s=122&m=42414

HanmeHnoBanue

000pYI0BAHHBIX YUEOHBIX N = o K
< dakTnyeckuid ajapec -~ 2 2
Ne KaGuHeTos, xadoparopui, IlepeyeHb 0CHOBHOTO y4eOHbIX KAOMHETOB, 5 % g =
n/n MACTEPCKIX H Ap- ob6opyaoBanus aaGoparopwuii, g = g
00BbEeKTOB [JIs1 IPOBEAeHMSA S = 5
NpPaKTHYECKUX U MACTEPCKUX 1 Ap- = g 2
J1a00paTOPHBIX 3aHATHI
Hcrounnk nuranus
HUIINI-300M, PaGoune
CTOBLI CO CTEHIOM JIJISA
U3MEpeHus ,
Beinpssimurens
cBapounbiii BCBY-40,
CaapouHblii amnmnapar,
[1na3meHHas ycTaHOBKa
MITVY-4,
Tpanchopmaropst
CBApPOYHBIK ,
Breimpsamurens
cBapounbiii B/[Y-201,
Arnmapar cBapOYHBIH,
YcTaHoBKa 7151 CBapKHU
YAI'Y-101,
Breimpamurens
cBapounbslii BCBY-160,
Breimpamurens
cBapounsiii UCBY-80,
AnmnapaT CBapOYHBIi
AII-5, Bempsamurens
cBapounsiii BCII-160,
YcTaHOBKa /ISl CBApKH.
YyeOHast ayTuTOpHsI Cron benopycckas ,16B | 71,5 | 66
JUTS1 IPOBEJIEHUS MPENno1aBaTeNbCKUM,
3aHATUHN JEKIMOHHOTO | CTOJBI YYeHHUECKUE
Tumna. YueOHas JIBYXMECTHBIE
aAyIUTOPHS JJIS (MOHOOIIOK) , CTYJIBS,
MIPOBEICHUS 3aHATUN JIOCKa ayIUTOpHAas
CEMHUHAPCKOr0 THIIA. (menoBas), kadenpa,
VYuebHas ayuTopus MIPOEKTOP, IKPaH,
JUIs1 KYpCOBOTO IIpoLeccop
MIPOCKTUPOBAHUS
2 | (BBIIONIHEHUS

KYPCOBBIX padoT).
VYueOHast ayTuTOpHs
JUTSl TIPOBEJICHUS
TPYIIOBBIX U
WHIUBUAYAJIbHBIX
KOHCYJIBTALIUM.
VYyeOHas aynuTopus
JUIsl IPOBENIEHUS
3aHATUN TEKYIIETO
KOHTpOJIS U
IIPOMEKYTOUYHON
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Ne
n/n

HaunmenoBanue
000pY/10BAHHBIX YUeOHBIX
Ka0uHeToB, 1a00paTopuii,

MAacCTepPCKHUX H Ap.
00BbEeKTOB [JIs1 IPOBEAeHMSA

NPAaKTHYECKUX H

J1a00paTOPHBIX 3aHATHI

IlepeyeHb 0CHOBHOTO
00opynoBaHust

dakTuvecknii agpec
yueOHbIX Ka0HHeTOB,
Jaboparopuii,
MAaCTepCKHUX U Jp.

IMiaowanp, m?

KoaunuyecTBo

MOCa0OYHbIX
MeCT

aTTeCTalluH.
(E-309)

VYueOHast ayTuTOpHs
JUTSI IPOBEICHUS
3aHATUH JICKIIUOHHOTO
Tumna. YuebHas
ayIUTOPUS IS
MIPOBEJICHUS 3aHATUI
CEeMHMHAPCKOT'0 THIIA.
VYyeOHas aynutopus
JUTSL KYpCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUSA
KYPCOBBIX padoT).
Y4ueOHast ayTuTOpHS
JUTSI IPOBEICHUS
TPYIIIOBBIX H
WHUBUIYaJIbHBIX
KOHCYJIbTALUM.
VYyeOHas aynutopus
JUTSL IPOBEICHUS
3aHATUNA TEKYIIETro
KOHTPOJIS U
IIPOMEKYTOUHON
aTTECTaIlHH.

(E-207)

Crosibl ydeHHUECKHE
JIByXMECTHBIC
(MOHOOTIOK) , JOCKa
ayuTopHas (MeyoBas),
CTOJ
MPETIo1aBaTeIbCKU I
CTYN
MPETIOIaBaTEeIILCKUH.

benopycckas ,16B

36,9

24

KoMnbroTepHslii Kitacce.
ITomewenue s
CaMOCTOSITEIIBHON
paboTel. YueOHas
ayIuTOpUs AJIs
NPOBE/ICHUS 3aHATUI
CEMHHApPCKOro THUIA.
VYyeOHast ayTuTOpHs
JUIsL KypCOBOT'O
IPOEKTHUPOBAHUS
(BBITIOJTHEHUS
KypCOBBIX paboT).
VYyeOHas aynuTopus
JUIS IPOBEICHUS
TPYIIOBBIX H
WHIVBUIYaIbHBIX
KOHCYJIBTALI.
VYyeOHast ayTuTOpHs
JUTSI IPOBENICHUS
3aHATUI TEKYLIErO

Crosibl ydeHHUECKUE,
CTyJIbs YYCHUYECKHUE,
[IK ¢ BBIXOAOM B cETh
HNHurepHer

445020

I'. TonbsaTTH, yi1.
benopycckas, 14,
I'-401 (mo3urus mo
TII Ne 48, stax 4)

84,8

16
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Ne
n/n

HaunmenoBanue
000pY/10BAHHBIX YUeOHBIX
Ka0uHeToB, 1a00paTopuii,

MAacCTepPCKHUX H Ap.
00BbEeKTOB [JIs1 IPOBEAeHMSA

NPAaKTHYECKUX H

J1a00paTOPHBIX 3aHATHI

IlepeyeHb 0CHOBHOTO
00opynoBaHust

dakTuvecknii agpec
yueOHbIX Ka0HHeTOB,
Jaboparopuii,
MAaCTepCKHUX U Jp.

IMiaowanp, m?

KoaunuyecTBo

MOCa0OYHbIX

MecT

KOHTPOJIS U
MIPOMEKYTOUYHOM
arrectanuu (I'-401)
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