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AHHOTAIUA
JUCHHUITHHBI

b1.B.JIB.07.01 HcTOYHHUKH NMUTAHUS JJIS CBAPKHU
(mmnp ¥ HaMMEHOBaHKE TUCLUITIIHBI)

1. Heab 1 3a1a4m U3y4eHUs1 IMCHUIIMHBI

Llens:

- o0ecrieuyuTh HEOOXOUMBINA YPOBEHb KOMIETEHIINH JIJIsl pelieHust npodeccuo-
HaJBHBIX 33]1a4 M0 CO3JJaHUI0, BHIOOPY UCTOYHUKOB MUTaHUA U 3 (PEKTUBHON
AKCIUTyaTaluu.

3agauu:

- CO3JIaHME Ha OCHOBE Kypca JeKIUHd WH()pOpPMAIMOHHONW 0a3bl IO UCTOYHHKAM ITH-
TaHUs JJIsI CBAPKU,

- TpaMOTHas SKCIUTyaTalys HOBOTO U ICUCTBYIOIIETO CBAPOYHOT0 000Dy 10BAHUS;

- OCBOCHHE OCHOBHBIX MPUEMOB IIPOCKTUPOBAHUS UCTOUYHUKOB MUTAHUS,

- OCBOCHHME METOJOB UCCJIEJOBAHUSI HICTOUHUKOB MUTAHUS JJIsI CBAPKH.

2. Mecto nucuuninuabl B ctpykrype OOII BITO

JlaHHasi TUCUMIUIMHA OTHOCHUTCS K BapUATUBHOM 4YacTH MEpPBOro OJIOKa TMpo-
rpaMMbl TIOJIFOTOBKU cTyAeHTOB o Hampasienuto 15.03.01 «MammHocTpoeHuey,
npoduib «O60pynOBaHUE U TEXHOJIOTHS CBAPOYHOTO IIPOU3BOJICTBAY.

JIMCIUTUTMHBI, HA OCBOCHUH KOTOPBIX 0a3upyeTcs JaHHas AUCIMILUIMHA — BBIC-
miasi MaTeMaTuka, (u3uKa, dJIEeKTPOTEXHUKA, JIEKTPOHUKA, HH()OPMATHKA, TEXHOJIO-
I'Usl CBApKU TIJIaBJICHUEM.

JlucuuruinHa, Jj1si KOTOPOM HEOOXOJMMBbI 3HAHUS, YMEHHMS, HaBBIKH, CIIOCO0-
CTBYIOIIIME MPOBEJICHUIO CAMOCTOSITEIbHON paOOThl, HAYYHO-UCCIIEA0BATEILCKOM pa-
OOTBI U BBITIOTHEHHUIO IUTJIOMHOTO ITPOEKTA HAa COMCKaHWE 3BaHUsI OaKkasaBpa.

3. Ilnanupyembie pe3yabTaTbl 00y4eHH 110 TUCHHUILIUHE (Y4eOHOMY KYp-
Cy), COOTHECEHHBbIE ¢ IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa3oBaTeJib-
HOM NMPOrpamMmbl

dopmupyemble U KOHTPOIUPY- [Tnanupyemsble pe3yabTaThl 00yUeHHs
eMble KOMIIETEHIINH

OIIK-lymenue ucnonp3oBaTh | 3HaTh: - TEOPHUIO CBAPOUHBIX TpaHC(HOPMATOPOB,

OCHOBHBIE 3aKOHBI €CTECTBEH- | - TEOPHIO CBAPOUHBIX BBIITPSIMUTENEH;

HOHAYYHBIX JUCLUIUIMH B IIPO- | - METO/IbI MATEMAaTUYECKOT0 MOJEINPOBAHHUS
(peccHOHAILHOM AEATENBHOCTH, | YMETh: - IPOBOUTH IKCIIEPUMEHTAIbHBIC UCCIICIOBAHHS;
IPUMEHSTH METOIBI MATEMATH- | - IPUMEHSATh METO/Ibl MATEMaTHUYECKOT'0 MOJIETUPOBAHUS;
YECKOI'0 aHaIu3a U MOJEIHUPO- | - cOOpaTh CBAPOYHBIN MOCT

BaHUsA, TCOPCTUYECKOTO U OKC- | BriasieTs: - METOIaMH aHAJIN3a SKCIIEPUMEHTAJIBHBIX JaHHbIX;
MEPUMEHTAJIbHOIO UCCIIEI0BA- | - METOIaMHU MaT. aHaJIM3a,

HUs - METOJIaMHU pacyeTra MapamMeTpoB CB. TPaHC(HOPMATOPOB U BbI-
MpsSIMATEIIEN




[1K-2 ymenue obecrieuynBaTh
MOJICTTUPOBAHUE TEXHUIESCKHX
00BEKTOB M TEXHOJIOTHYECKHUX
MIPOIIECCOB C UCTIOJIB30BAHNUEM
CTaHIAPTHBIX ITAKETOB U
CPEICTB aBTOMAaTU3HPOBAHHOTO
IIPOCKTUPOBAHHUS, TPOBOIUTH
9KCIIEPUMEHTHI 110 33JJaHHBIM
METOMKaM ¢ 00pabOTKOM U
AHAJIM30M PE3yIbTaTOB

3HaTh: - MeTo bl MoAenupoBanus UIT;
- CAIIP TeXHMYECKHUX OOBEKTOB;
- OCHOBBI HAyYHBIX UCCIIEAOBAaHUI

YMeTh: - IPOBOJUTH SKCIIEPUMEHTHI 110 3alaHHBIM METOIUKAM,
- 00pa0aTbIBaTh pe3ybTaThl UCCIIEAOBAHMIA;
- MPUMEHATH cTaHAapTHble nakeTel CAIIP

Brnaznerts: - npuemMaMu 00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX;
- METOJaMU aHAJIN32a MOJTYYEHHBIX JaHHBIX;
- TeXHUKOM dkcruryaTanuu I n ycranoBOk

IT1K-13 CriocoOHOCTH
obecrneunBaTh

TEXHHYECKOE OCHAIIICHUE
pabouyux MECT C pa3MeIIeHUEM
TEXHOJIOTUIECKOTO
000pyI0BaHUs; yMEHUEM
OCBaMBaTh BBOJUMOE
000opyI0BaHuE;

3HaTh: - pabOTy SHEPreTUYCCKOW CUCTEMBI «MCTOYHUK MUTAHUS
- Ayray Ipyu BO3MYIIEHHUAX [0 TOKY, JJIMHE IYTU U HAIPSHKEHUIO
ceTH,

-0 TIOCTICTHUX JIOCTH)KCHUSAX HAYKU B 00JIACTH MIPOCKTHPOBAHUS
UII;

-OCHOBBI TEOPHH CBAPOYHBIX TPAHC(POPMATOPOB, BHIIPSIMHUTE-
JIeH, TeHepaTOPOB;

YMeTb: - 3KCIIepUMEHTAIIBHO OIPEeIIATh pab0TOCIOCOOHOCTh
HMCTOYHUKOB IIUTaHNUS;

-I0JIb30BaThCSl METOAAMM UCCIIEI0BAHUI SHEPIETUYECKUX Xa-

pakrepuctuk UII;

-OLICHUBATh 3P PEKTUBHOCTH NPUMEHSIEMbIX METO0B HCCIE10-
BaHH;

Bnanets: - npuemamu 00pabOTKH SKCHEPUMEHTAIbHBIX JAHHBIX;
-pueMamMu paboThl ¢ U3MEPUTENILHOM anmnapaTypo;

-BECTU CaMOCTOSTENbHYIO I€ATEIIbHOCTh B HAIIPABJICHUU U3Y-
YEeHMsI SKCIUTyaTallMOHHBIX CBOMCTB UCTOYHUKOB MUTAHUS JJIs
CBapKH;

[1K-18 MIPUMEHSITh
METO/IbI CTaHJAapPTHBIX
WCTIBITAHUN TO ONPEACTICHUIO
(UBUKO-MEXaHMYECKUX CBOWCTB

yMEHUue

nu TCXHOJIOTHUYCCKUX
nokazareJeit HCTIOJTB3YEMBIX
MaTepI/IaJ'[OB nu TOTOBBIX
U3AeIui

3HaTh: - OCHOBHBIE METOJIUKHU, HEOOXOIUMBIE JIJIsI OTIPEIeTICHUS
JKCIUTyaTallMOHHBIX CBOMCTB UCTOYHUKOB IIMTAHUS LIl CBAPKH;
-Matepuainsl npuMensemole s UIT;

-IIpaBUJIA ONIPEJEIIEHNs] TEXHOJOrM4YecKuX nokasareneu M1II;

YMeTb: - 3KCHEPUMEHTANBHO ONPEAesaTh pad0TOCIIOCOOHOCTh
WMCTOYHHUKOB TTUTAHUS;

-OIPENENATh TEXHOJOTNYECKHUE NT0KA3aTENN UCTOYHUKOB ITUTa-
HUS 11 CBapKU;

- IPUMEHATh METOJIbl CTaHAapTHBIX ucnblTauuid MIT ju1st cBapki.

Brnanerts: - npuemamu 00pabOTKH 3KCIIEPUMEHTAIbHBIX JJaH-
HBIX;

- mpueMaMu paboThl C U3MEPUTEIHLHON anmnaparypoii;

- METO/IaMU UCHBITAaHUS UCTOYHUKOB IUTAHUS B PEKUMAX X.X,
Harpysku, K.3.

Conepxkanue THCUMILIHHBI (Y4e0HOT0 Kypca)

Paspen, moayib

IHoapa3aen, Tema

Monynsl.

CBolicTBa AyrM U yCTONYH-
BOCTb CUCTEMBI «MCTOYHHK -
JIyray

Beenenune

Tema 1. 1. CBoiicTBa nyru

Tema 1. 2. Cratnueckas yCTOWYHMBOCTh CUCTEMbBI «UCTOYHUK - Y-
ra» Ipyv BO3MYILIEHUSIX

Mopnyns 2. 11 nepemeHHOr0O

Tema 2.1. OCHOBBI TEOPHH CBAPOUHBIX TpaHC(HOPMATOPOB




TOKa JIJIsl CBAPKU: CBAPOYHBIE
TpaHchopMaTophl U ycTa-
HOBKH

Tewma 2..2. OCHOBHBIE THUIIBI CBAPOYHBIX TpaHC(HOPMATOPOB

Tema 2..3. YcraHOBKH AJ1 CBapKU QJIFOMUHHMEBBIX CIIJIAaBOB

Mopyns 3. UcTrouHuku nu-
TaHUsI TIOCTOSIHHOTO TOKa!
CBapOYHBIC BHITPSIMUTEIIH,
TeHePaTOPHI

Tema 3..1. OCHOBBI T€OpHUHU CB BBIIPSIMUTEIIEN OAHOIIOCTOBBIX U
MHOT'OTIOCTOBBIX

Tema 3.2. OCHOBHBIE THUIIBI CBAPOYHBIX BBIIPSIMUTEIEH

Tema 3.3.0OCHOBBI TEOPUHU CBAPOUYHBIX T€HEPATOPOB OJHOMOCTOBBIX
Y MHOT'OITIOCTOBBIX

Tema 3.4. CoBpeMEeHHbIE KOHCTPYKIIMU CBAPOUYHBIX T€HEPATOPOB

Monyns 4. UuBepTOpHI B
CBapOYHON TEXHUKE

Tema 4.1. IuBepTOpb! 111 CBapKHU HAa NOCTOSIHHOM TOKE

Tema 4.2. Texuuka 06€30MacCHOCTH U PaBUIJIA HKCILUTyaTal[UH UCTOY-
HUKOB IIUTAaHMS JJIsl CBapKH

OO0mas Tpy10eMKOCTb JMCHUILIUHBI (yueOHoro kypca) — 6 3ET.

Pa3pa0doruuk nporpamMmsI:

npogeccop, 10LEHT, K.T.H. I''M. KoporkoBa
(OondrcHocmy, yueHoe 36aHue, Cmenets)




4. CTpyKTYypa M coiepKaHue TUCHUILTHHBI

Kypc uzyuenus 4

«CcTOYHNKH MUTAHUA JJIS CBapKu»

Pazpeu, Hoapasaen, Tema Buabl yuedHo# padoTsl Heo0xoaumpble Dopmbl Pexomenny-
MoOAyJIb AyauTOpHBIE 3aHATHSA (B Yacax) CamocTosiTeJibHas padoTa MaTepHaJIbHO- TeKylero eMas JIuTe-
BCEro . . o] DOPMBIpOBeNeHHsT IeKIHii, (opMBbI Opranuzanuu TeXHUYeCKHe KOHTpoJIs parypa (Ne)
= . . E E 5_ J1200pPATOPHBIX, NPAKTHYECKHX 5 €aMOCTOATEJbHO pecypcbl
g §. 2 E z z E.:- 3aHATHUH, MeTOAbI 00y4eHUs], pe- g padoThI
£ S £ S 2¢| anmsylommMe NpuMeHsieMyIo 06- 2
Pa30BaTeIbHYI0 TEXHOJIOTHIO
Monynsl. 1 TpanuiuoHHast. 1 4 W3y4enue matepuana Jiek- KomrmproTepHslit npoekTop TECTUPOBA- [ 1,5]
CBolicTBa 1yru Tema 1. 1. CoiictBa yru Jlexuus - 6ecena LU 1 peKOMEHIyeMOi Jn- HUE, yIpax-
n ycrodunBocth | Tema 1. 2. Craruyeckas TepaTypbl HEeHUs
CHCTEMBI «IC- YCTOHYUBOCTh ~ CHUCTEMBI
TOYHHK -JyTa» «UICTOYHMK - Jyra» IpH
BO3MYILIEHHAX
Tema 2.1. OcHOBEI TeoO- 2 Tpanuunonnas 2 N3yuenne matepuana KommbroTepHslii mpoekTop Tectupoa- [ 1,5]
pUH  CBapOYHBIX TpaHC- JIEKIIH HUE
(hopmaTopoB
Tema 2..2. OcHOBHBIE TH- 1 Tpanuunonnas 12 W3zydenue matepuana jiek- | KommbroTepHslil mpoekTop Tectupoa- [112’5]
Monyns 2. Uc- bl  CBApOYHBIX TpaHC- LU 1 peKOMEHIyeMOi Jn- HHUE
TOYHUKH ITUTa- ¢dopmartopos TepaTyphl
HUA 1lepeMeHHo- | JlabopaTopHast pabota 1. 4 1 JIa6. pal. KoyIeKTHBHAs C 2 Odopmirenne oTdera o CBapouHbIii TpaHchopMa- Otuer no [ 1.2 5]
TO TOKa JUIs Nzyuenune CBapOYHOTO HCTIOJIb30BaHUEM METOJIa aHAIN3a 11a00paTOPHBIM paboTaM. top TC-300, npudops!, na0. pabd B
CBapKHu: CBa- Tpancopmaropa ¢ Tmo- KOHKPETHBIX CUTYaluit nal. cTeHa
pOYHBIE TpaHC- JIBIDKHBIMH OOMOTKaMH
hopmarops! 1 Tema 2.3. VYcraHoBKH 1 TIpoGnemuas nexkuus 16 W3yuyenue matepuana KowmmnbioTepHslil IPOEKTOp Tectuposa- [ 1’ 3’5]
YCTaHOBKHU UL CBapKH alIOMUHHUE- JIEKIUI U TUTEpaTyphl HHE
BBIX CIUIaBOB
JlabopatopHast paborta 3. 2 1 JIa6. pad. KOJIeKTHBHAS C 2 OdopmiieHne oTyera 1o YcraHoBKa JUIS CBApKH Otyer no [2,3]
HccnenoBanne WMCTOYHHM- MCIIONIb30BaHNEM METOJIa aHaIlh3a 11a00paTOPHEIM paboTam. AIFOMUHHEBBIX CTUIABOB 1ab. pab
xa muranust TUP-300 KOHKPETHBIX CUTyallUi THP-300
Monyns 3. Uc- Tema 3..1. OCHOBHI TeoO- 1 20 W3y4enue matepuana Jiek- TlepcoHanbHBIN KOMITBIO- Tectupoa- [1’5]
TOYHVKH ITHTa- pud  CB  BEIIpSIMUTENEH TpaguuoHHas LAY PeKOMEHITyeMOH JIH- Tep HHE, YIpax-
HHS IOCTOSTHHO- | OJIHOIOCTOBBIX W MHOTO- TepaTyphl HEHHS
IO TOKa: HOCTOBBIX
CBapOYHbBIC BbI- Tema 3.2. OcHOBHBIE TH- 1 12 H3yuenne MaTepuana jieK- IepcoHanbHbIH KOMIBIO- Tectupoa- [ 1’5]
TIPSIMHUTEITH, Te- IIbI CBAPOYHBIX BBIIPSIMU- BusyanbHas neknus IMH 1 PEeKOMEHTyeMOH JIH- Tep HHE
HEpaTopsbl Tenen TEpaTypbl
Jlaboparopras pabora 5. 2 1 JIab. pab. KoIeKTHBHAS C 2 Odopmirernue oraera 1o CBapoYHbIi BBITIPSIMHUTEND Oruer 1o [2]
HWccnenoBanue cBap. BBI- HCIOJIb30BaHUEM METOJIa aHAIN3a 11abopaTOpHBIM paboTam B/IY-506, mpubopsl, 1ab. nab. pabot
npsmurenst BJIY-506 KOHKPETHBIX CHUTYaIHii CTEH]
Tema 3.3.0cHOBBI TEOpUH 1 10 | Msyuenne marepuaa jek- IepcoHanbHbIH KOMIBIO- Tectupoa- [ 1’5]
CBapOYHBIX TEHEPATOPOB Tpaguunonnas Ui U peKOMEHIYeMOH JTu- TEp HHe
OJIHOIOCTOBBIX ¥ MHOTO- TepaTypsl




IIOCTOBBIX

Tema 3.4. CoBpemeHHBIC
KOHCTPYKIIMH CBAPOYHBIX
IeHEepaTopoB

Tpaauunonnas

12

H3y4enne matepuana Jiek-
LU 1 peKOMEHyeMOi Ju-
TepaTypbl

IIepconanbHbI KOMIIBIO-
Tep

Tectuposa-
HUE

[1,5]

Monyns 4. Un-
BEPTOPHI B CBa-
POYHOM TEXHUKE

Tema 4.1. luBepTOpHI 1715
CBapKU Ha IIOCTOSIHHOM
TOKE

TIpoGnemuas nekuus

12

V3ydenue MaTepHana jeK-
LU 1 PEKOMEHIyeMOii JIn-
TepaTyphbl

IlepconanbHbI KOMIIBIO-
Tep

TectupoBa-
HHE

[1,5]

JlabopartopHast pabora 4.
HccnenoBanue cpap. MH-
Bepropa @opcax 302

JIa6. pal. KoJIeKTUBHAS C

HCIOJIb30BAHMEM METOAAa aHaIM3a

KOHKPETHBIX CUTYalui

OdopmiieHre oTYeTa M0
11a00paTOpHBIM paboTam.

CBapOo4HBIil HHBEPTOP
Dopcax 302, npubopsl,
11a6. CTEHI.

Ortuer 1Mo

HUTOoraMm Jad.

pabot

[2]

KoHnTpoubH. pad

OpraHus.cB. nocra

36

HTroro

10

12

190

22+ 4




5. Kputepun u HOpMbI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTeCcTAIUM

@DOopMBbI TEKYIIET0 KOHTPOJIS

VcaoBus JIOITyCKa

Kputepuu u HOpMBbI OLICHKU

TecToBbIH
TOPHOU paboToif

ornpoc mepen iadbopa-

be3 ycnoBuit

60%0 npaBWIBHBIX OTBETOB - JIOMYCK K paboTe

[IpomMexyTouHOE TECTUPOBAHUE

be3 ycnoBuit

80 % mpaBUIBHBIX OTBETOB — OTJIMYHO;
70% mpaBHIBHBIX OTBETOB — XOPOIIIO;
60%0 npaBHILHBIX OTBETOB - YOBIETBOPUTEIHHO

dopMa IpoBEICHUS
IIPOMEKYTOUHON aTTeCTalluU

VYcenoBus nomycka

Kpurepnn 1 HOpMBI OLICHKH

3auer no BOIIpoCaM

JlomyckaroTcss CTYIEHTHI, BbI-
nonauBie  100%  maGopa-
TOpHBIE Pa0bOThI MU KOHTPOJIb-

HYI0 paboty

60% mnpaBHIBHBIX OTBETOB — 3a4YTEHO;
Menee 50% npaBHUIBHBIX OTBETOB - HET 3a4eTa




6. Bonnpocnl K 3a4erty

Ne n/nn Bomnpocsl
1 VYciioBHs yCTOMUMBOCTH CUCTEMBI «MCTOYHMK NMUTAHUS - 1yray IpU BO3MYLIEHUH 110 JAJIHHE
JyTH
2 VY ci10BHS yCTOMUMBOCTH CUCTEMBI «MCTOYHUK NMUTAHUSA - 1yra) IpU BO3MYLIEHUH 110 HAIps-
HKEHUIO
3 VYcnoBus yCTOHYMBOCTH CUCTEMBI «MCTOUHUK IMUTAHUS - yray MIPU BO3MYLIEHUH 110 TOKY
4 CBapouHbIif TpaHc(hOpMaTOp C YBEIWYCHHBIMU IOTOKAMHU paccesiHus (C MOABKHBIMU  00-

motkamu). KoHcTpykius. Y paBHeHHE BHEIIHEH BOJbTAMIICPHOI XapaKTepUCTHKH CBApOY-
HOTO TpaHchopMaTopa.

5 Pexxumbl paboThl CBapOYHOrO TpaHchopmaTopa: X.X., Harpy3Ka, K.3.

6 Caapounblif TpanchopMaTop € YBETUYEHHBIMH MOTOKaMHU paccesiHus (C MarHUTHBIMH IIyH-
tamu). KoHcTpykuusa. YpaBHeHHE BHELIHEH BOJbTAaMIEPHON XapaKTEPUCTHKU CBApPOYHOIO
TpaHcopmaropa

7 CBapouHblii TpaHCPOPMATOP C YBEIMUYECHHBIMHA MOTOKAMH PAacCesTHUS (C AJIEKTPOMArHUT-

HbIMH [IyHTamH). KoHCTpykius. YpaBHEHHE BHEIIHEH BOJIbTAMIIEPHON XapaKTePUCTUKU
CBapOYHOTO TpaHCOopMaTopa.

8 Crnioco0b1 (popMUPOBaHUS BHELIHUX BOJIBTAMIIEPHBIX XapaKTEPUCTHK.

9 TpeboBanus TeXHUKU O€3011aCHOCTH IIPU pabOTE UCTOUHUKOB MMUTAHUS AJISl CBAPKH.

10 VYnpoueHHas cxema 3aMelleH s CBapoyHOro TpanchopmaTopa. OCHOBHBIE YpaBHEHUS.

11 Cratudeckue BOJbTAMIIEPHBIE XapaKTEPUCTUKHU AYT IPU CBAPKE IJIABALIMMCS W HEIUIaBs-
LIUMCSI 3JIEKTPOJOM

12 CrniocoObl (popMUpOBaHUS BHEIIHUX BOJIBTAMIEPHBIX XapaKTEPUCTUK CBApOYHOI'O TPAHC-
dbopmaropa

13 OCOo6EeHHOCTH yTU MPHU CBapKe TUIABAIIMMCS 3JIEKTPOIOM

14 CBapouHble BBIIPSAMHUTENN C MNAJAIOIIMMKM BHEIIHUMHU BOJIBTAMIIEPHBIMU XapaKTepH-
ctukamMu. OCHOBHbIE ypaBHEHHUs. Pexumbl paboThI.

15 CBapouHbI€ BBINIPSMUTENN C KECTKUMHU BHEIIHUMHU BOJBTAaMIIEPHBIMHM XapaKTEPUCTHUKAMHU.
OcHoBHbI€ ypaBHEHUS. Pe:xnMbl paboThI.

16 VYHUBepcallbHbIe CBApOYHbIE BRIIPSIMUTENN. OCHOBHBIE YpaBHEHUS. PexuMbl paboThI.

17 VYrpouieHHas cxema 3aMellleHusl CBapOYHOTo BhIIpsaMUTeNs. OCHOBHBIE YpaBHEHHUS

18 @DyHKIMOHAIbHAS CXEMa CBApPOYHOIO BBIIPSIMUTENS C )KECTKUMH BHEIIHUMH BOJIbTAMIIEP-
HBIMH XapaKTePUCTUKAMHU.

19 @DyHKIMOHAIbHAS CXEMa CBAPOYHOIO BBIIPAMUTENS C MaJalOlIMMHM BHEIIHMMH BOJBTaM-
MIEPHBIMU XapPaKTEPUCTUKAMHU.

20 Ponp npoccens B ienyu NOCTOSIHHOI'O TOKa CBAPOYHOT'O BBITPSMUTEIS.

21 MHoromnocroBsle cBapo4HbI€ BbIIpAMUATENN. OCHOBHBIE ypaBHEHHs. Cxema.

22 CriocoObl HaYaEHOTO BO30YKIEHUSI CBAPOYHON AYTH.

23 CBapouHBbIil FeHepaTOp C KECTKOW BHEUIHEN BOIBTAMIIEPHON XapaKTEpUCTHUKOW. OCHOBHBIE
ypaBHeHusA. Cxema reHeparopa.

24 CBapouHBbIil TeHepaTop C NaJarollel BHEIIHEH BOJIbTAMIIEPHOM XapaKTepUCTHKOW. OCHOB-
HbIe ypaBHEeHHs1. CXema reHeparopa.

25  DcoOEHHOCTh PadOTHI MHOTOITOCTOBOTO CBAPOYHOTO BBITTPSIMHATEIIS.

26 CocTaBUTh TEXHMUYECKYIO XapaKTEPHUCTUKY CBAPOYHOI'O UCTOYHHUKA MTUTAHUS

27 CrniocoObl HaYaEHOTO BO30YKIEHUSI CBAPOYHON AYTH.




28 YHuBepcanbHble CBapOUYHbIE TeHEepaTOpbl. OCHOBHBIE ypaBHEHUS. CXema reHeparopa.

29 Crioco6 popmupoBaHus Mafaroield BHEITHEW BOJIbTaMIIEPHON XapaKTEPUCTHKH CBAPOYHOTO
reHeparopa

30 Crnioco6 (hopMupoBaHHs KECTKOH BHEUIHEW BOJBTAMIIEPHON XapaKTEPUCTUKU CBApOYHOTO
reHeparopa

31 YcnoBust BEIOOpa CEUSHHE CBAPOYHOTO Kabersl.

32 @upMsbl, BBITYCKAIOLIME HCTOYHUKH UTaHUA B Poccuu u 3a py6exxom

33 WHuBepTops! NOCTOAHHOrO ToKa. DyHKIMOHaANbHas cxema. [Ipuniun paboTsl.

34 Omnpexenenue K.1.J. UICTOYHUKA MUTAHUS TIEPEMEHHOTO TOKa, K03 duuuenta tpancopma-
LIUM CBApOYHOI'0 TpaHc(opMaTopa, KPaTHOCTh PETYJIMPOBAHUS TOKA.

35 Omnpenenenne k03P PUIMEHTA MYyIHCAIIMN CBAPOYHOTO BHIMPSIMUTENSI. BausHue myiabcanum
CBapOYHOI0 TOKA Ha Npouecc GopMUpOBaHMs LIIBA.

36 OcobeHHOCTh PabOTHI HHBEPTOPA IS CBAPKH.

37 TpebGoBaHust MoKapHOUW OE30MACHOCTH TP pabOTEe UCTOYHUKOB IMUTAHMS JIJISI CBAPKH

38 Opranu3zanus cBapoyHoro nocrta s PJIC.

39 Jl1sl KakuX CIUIaBOB PEKOMEHYeTCsl UCIIOIb30BaTh AYT'Y IOCTOSHHBIN TOK?

40 JUisl KakuX CIUIaBOB PEKOMEHyeTCsl UCIIOIb30BaTh AYT'Y IEPEMEHHBINH TOK?

41 Oco0EeHHOCTh UCTOYHUKOB MMUTAHUS [T CBAPKH ATFOMUHUEBBIX CILIABOB.

42 OCOo6EHHOCTh CBApPOUYHBIX BBIIPSIMUTEINEH JUIS PE3KU.

43 WcTounuky nuTaHus I CBApKU UMITYJIBCHOM Jyrod HEIIaBAIUMCS 3J1eKTpoioM. OCHOB-
Hble ypaBHeHus. Cxema.

44 VicTouHrKY TUTaHUS 71 CBapKH 3-X (ha3HOM AYTroil HEIUTaBIIUMCS 1eKTpoaoM. OCHOB-
Hble ypaBHeHus. Cxema.

45 Oco0eHHOCTh UCTOYHUKOB MUTAHMS JUIsI CBAPKH C)KATOW AYTOi Ha TIOCTOSSHHOM U ITEPEMEH-
HOM TOKE. CXEMBI.

46 Be3zonacHas KcIuTyaTamysi ICTOYHHKOB MTUTAHUS CBAPOYHOM JIyTH.

7. @oH OLIEHOYHBIX CPEJACTB /JIsl MPOBEACHUS IPOMEKYTOYHOM aTTecTaluu 00y-
YAIIMXCH M0 JUCHUIIHHE
7.1. IlacnopTt ¢oHIa OLIEHOYHBIX CPEIACTB

Kon xouTposnupye-
Ne Koutposmpyemsble pa3ienbl . po;Hpy HaumenoBanue
MO KOMIICTCeHIHH 1
n/n (TemMbl) TUCUMIIIIMHBI OLICHOYHOI0 CPEACTBA
(nJIm ee 4acTH)
1 CBolicTBa 1yT¥ U yCTOMYHUBOCTh OIIK-1, TIK-2,13, | Otuer no 1a6.u KOHTP. pa-
cucremsl 1-]1 IIK18 6otam. OTBETHI Ha BOIIP.
2 | McTouyHWKH TUTaHMS IEPEMEHHOTO OITK-1. TIK-2.13 Otyet no 1a6.1 KOHTP. pa-
TOKA JIJIsl CBApKH: CBApOYHbIE K18 ’ "' | 6oram. OTBETHI HA BOTIP
TpaHc(hOpMaTOpPbl U YyCTAaHOBKH
3 Otuer o 1a0.u KOHTP. pa-
I1K-1, 1K-2,1
HcTounnky nuTaHus MOCTOSHHOTO 1(')[K1 ! 13, 6oram. OTBETHI Ha BOTIP
TOKa: CBapOYHbIE BBIPSIMUTEINH, 8
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reHEepaTOphI

4 Ot4er no 1a6.1 KOHTp. pa-

VHBepTOpBI JUIs CBAPKU HA TOCTO- I1K13, TIK15 6otam. OTBETHI Ha BOIIP
SIHHOM TOKE

7.2. TunoBble KOHTPOJbHbIE 33JaHUS WM HHbIE MAaTepPHaJbl, He00X0AMMbIe J1JIs1
OlleHKHU 3HAHM I, yMEeHUIl, HABBIKOB U (WJIN) ONbITA 1eAITeJIbHOCTH, XapPaKTePU3yIo-
IIMX 3Tanbl POPMUPOBAHUSI KOMIIETCHIIUI B IIpoLiecce 0CBOeHHMs 00pa3oBaTeIbHOM
NporpamMmblI

7.2.1. KoMILJIEKT 0TYETOB 110 JIA0OPATOPHBLIM PAad0TaM ISl OLCHKH 3HAHUH, YMEHUI,
HABBIKOB U (MJIM) ONbITA AESATEJbHOCTH PAa00ThI

Tema. UcTouHMKM MUTAHKS TIEPEeMEHHOr0 TOKA VIS CBapKH: CBApOYHbIe TpaHcdop-
MaTophbl.

JIa6.pab.1-MccnenoBanue cBapovyHOIo TpaHchopmaTopa ¢ moABMKHBIMU 0OMOoTKamu TC-
300.

Tema. UcTOYHMKY NUTAHMS TIEPEMEHHOI0 TOKA /I CBAPKHU: CBAPOYHbIE€ YCTAHOBKH.
Jla6.pab.2-NccnenoBanue uctounuka nurtanus THP-300

Tema. McTOYHMKH NUTAHUS MOCTOSHHOIO TOKA: CBAPOYHbIE BHINPSIMUTEIH
JIa6.pab.3-UccnenoBanue cBapouHoro Beimpsmutess BJIY-506Y2

Tema. MHBepTOPBI B CBAPOYHOM TEXHHKE

JIa6.pa6.4-UccnenoBanre cBapoyHoro uusepropa «Popcax 302

8.2.2 Kpurepuu oneHKu:

- OLIEHKA « 3aYTEHO» BBICTABISETCS CTYICHTY, €CJIA BBIIIOIHEHBI J1a0., 0)OPMIIEHBI OTYETHI
U cJeNaHbl BRIBOJBI 110 pe3ynbTaTaM uccienoanuii I, 60% npaBuiibHbIE OTBETHI HA
BOITPOCHI;

- OIIEHKA «HE 3aYTEHO» BBICTABISIETCA CTYACHTY, eclid BbinlotHeHbI 70% 11a0. u Ha 50% u
MeHee 50% npaBUIIbHBIE OTBETHI HA BOITPOCHI MPETOIaBATENS;

8.2.3. KoMIJIEeKT 0TY4€TOB 10 KOHTPOJILHOM padoTe 1Sl OeHKH 3HAHW, YMEHUI,
HABBIKOB U (MJIM) ONBITA AeSATeJbHOCTH Pa0OThI

Tema. Opranusanusi CBApO4HOIO IOCTA U BIOOP 000pyA0BaHMSA

KonTtponrHas pabota 1.(BapuaHT 3a/1aeT MpenoaBaTelib)

8.2.4.Kpurtepuu oeHKH:

- OLICHKA « 3aYTEHO» BBICTABJISCTCS CTYJICHTY, €CJIU BBITIOJIHEHA KOHTpOJbHas pab., 60% -
MpaBUJIbHBIE OTBETHI HA BOMPOCHI MPENOIaBaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCA CTYACHTY, €CJIU BbllIOIHEHA Ha 50% KOHTpoJbHas
pabota u menee 50% - mpaBUIIbHBIE OTBETHI HA BOMPOCHI MPENOIaBATENS.

4 nabGopaTopHbIX padoThl M 1 KOHTPOJIbHAS padoTa — IONMYCK K 3a4eTy
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9. Odopa3oBare/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuy AUCIUTUINHBI TPUMEHSIOTCS CIEAYIOIINE TEXHOIOTHHU:
1) TpaauLIMOHHBIE, OCHOBAHHBIE HA JICKITMOHHO-Ta00paTOPHO-3aueTHON popme 0OyueHus,
2) nH(MOpPMAIMOHHBIE C UCTIOJIb30BAaHUEM TEXHUYECKUX CPEICTB (KHHO-, BUJIEO- CPEICTB),
3) MomynpHOE OOYyYeHHE, OpraHW3alUsi KOTOPOrO IMOCTPOCHA HAa OCHOBE HE3aBUCHMBIX
y4eOHBIX MOJYJICH C Y4ETOM HHIUBUIYAIbHBIX BO3MOKHOCTEH CTY/ICHTOB;
4) muddepeHrpoBaHHOE 00yUeHHE, TOCTPOCHHOE Ha PA3IMYHBIX MIIAHUPYEMBIX YPOBHSX
C Y4€TOM WHIMBHYaTbHBIX BO3MOXKHOCTEH CTYICHTA;
5) UHTEpaKTUBHOE, CITIOCOOCTBYIOIIEE aKTUBHU3AINH JIESTEILHOCTH CTYJICHTOB B IPOIECCE
B3aNMOJICHCTBUSI.

MeToan4yeckue YKa3aHUs MPeNnoaaBaTesIio

[Ipu ocBoeHuu Bcex pas3zielioB JAUCIMIUIMHBI HEOOXOIMMO COYETaHHE BceX (popM
yu4eOHON NEeATEeTbHOCTH: U3y4YeHHE JICKIIMOHHOTO MaTepuayia, BBHIMOJHEHUE 3aJaHuil Ha
MPAKTUYECKUX 3aHATHUSX, KaK C UCIIOJIb30BAaHUEM KOMITbIOTEpA, TaK U 0€3 Hero, CaMoCTOs -
TeJbHas padoTa ¢ peKOMEHIYEMOM JIUTEPaTypoil U UCIOJIb30BaHIE METOAMYECKUX yKa3a-
HUM, KOHCYJIbTAIIMU TIPENoaBaTeseii IpU BBITIOJIHEHUN pacYeTHO-TpapuiIecKux padoT.
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10. YueOHO-MeTOANYECKOE OOecTiedeHre TUCHMILTUHBI (Y4eOHOT0 Kypca)

10.1. O6s13aTesibHAA TUTEPATYpPA

bubnuorpaduueckoe onucanue

Tun (yueOHUK, yaeOHOE
nocooue, yueOHo-
METOIHUYECKOE II0CO0HE,
MIPAKTUKYM, JIp.)

KomnnuectBo B
ouomorexke

OOopynoBaHHe M OCHOBBI TEXHOJOTHH
CBAaPKHM MeTAJIOB ILIaBJeHHEM W /1aBJje-
HHeM| DJIEKTPOHHBIA pecypc] : yued. 1moco-
oue / mox pen. I'. I'. Uepnermosa u J[. M.
[Mamuna. - Cankt-IlerepOypr : Jlans, 2013.
- 464 c. : ni. - (YueOuuku s By30B. Crie-
1uaypHas auteparypa). - ISBN 978

YyebHOEe 11ocodue

9BbC «Jlaup»

TexHomoruss W O0OOpyIOBaHHUE  CBapKH
IJIaBJICHWEM : JaOOPaTOPHBIN MPAKTUKYM /
B.II. CupopoB [m nap.] ; mom pen.
B.I1.CunopoBa u K.B. Motopuna. - Toinb-
artd : U3a-Bo TI'Y, 2017. — 1 onTuueckui
JIICK

JlabopaTopHblil NPaKTUKYM

Penosuropuit
Ty

COI'NTACOBAHO

JlupexTop HayyHOi OuOInoTeKN

« »

201 r.

MII

(noonucs)

A.M. AcaeBa

(U.0. @amunus)
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10.2. JlonosiHUTeJIbHAS JIUTEPATYpa U yueOHbIe MAaTePUAJIbI (ay1M0-, BH/I€ONO-

coous u ap.)

e (ona Hayunou 6mommoreku TI'Y:

No bubnmorpaduueckoe onucanue Tun (yaeOHuK, yayeOHnoe mo- | KommuecTtBo B
n/m cobue, yaeOHO- OuobIMoTeKE
METOIMYECKOE mocooue,
MPAKTUKYM, ayI1O0-, BU-
JICOTIOCOOUS U JIp.)
3 Kopotkoga, .M. McTouHnKHN TUTaHUS Momnorpadus 5
MIEPEMEHHOTO TOKA IS CBAPKU HETUIa-
BSILLIUMCS DJIEKTPOJIOM aTFOMUHUEBBIX
crutaBoB: MoHorpadust / I'.M.KopoTtkosa
-Tonpartu : TT'Y, 2009.- 334c¢.- buo-
maorp.: ¢.313-331.- ISBN 978-5-8259-
03518-1.
4 Kopotkosa I'.M. Uctounuku nutanuss | pabouas mporpamma, METOI. 22
TEXHOJOTHYECKHUX YCTAaHOBOK: Y4. TO- yKa3., 3aJJaHUs K KOHTPOJIb-
co0. (pabouas mporpamMmma, METOJI. yKas., HOI paboTe
3ajaHus K KOHTPOJIBHOM pabdote) / .M.
Kopotkoga. - Tonbsattu : TT'Y AHO
["AIl CBP, 2001. - 56c.
5 | Mumotun, B. C. McTouyHukn nuTaHus VueOHuk 50

Juis cBapku : y4eO. ans ByzoB / B. C.
Mumotun, M. II. Mamumos, C. M.
Ilanuypos.- I'pup YMO — M. : All-
PUC-IIPECC, 2007. - 379c. : wn.-
(Beiciiee  o6paszoBanue).- bubnuorp.:
¢.378-379. - ISBN978-5-8112-2741-9.
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10.3. Ilepeyennb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHHKALIMOHHOMN CeTH

"UnrepHer"
e DBC «Jlanb» : e.lanbook.com
e [snektpoHHbIi pecypc] : OBC.- MockBa, 2000. — pexum gocryna

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

e MexnyHapoaHbI HAYyYHO-TEXHUYECKUN U IPOU3BOICTBEHHBIN )KypHaJ «ABTO-
MaTHUYeCKas cBapKa». DJIEKTPOHHBIN TOKyMeHT. JlocTym:
http://patonpublishinghouse.com/rus/journals/as.

e Kypnan «CBapka 1 IMarHOCTHKa». DJIEKTPOHHBIN TOKyMEHT. JlocTym:
http://svarka.naks.ru/

e XKypnan «CBapo4HO€ MPOU3BOACTBOY». DIEKTPOHHBIA JOKYMEHT. JocTym:
http://www.ic-tm.ru/

e JKypnan «Cpapmuk B Poccumn». DnekTpoHHBIN JOKyMEHT. JlocTyI:
http://booktech.ru/journals/svarshchik-v-rossii

e XKypnan «TexHONOrus MaIMHOCTPOECHU». DIIEKTPOHHBIN TOKyMeEHT. JlocTym:
http://www.ic-tm.ru/

10.4. IlepeyeHb NPOrPaMMHOI0 O0eCIIeYeHUS

Ne HaumenoBanue I1O KounyecTBo | PexkBu3uTHI 10roBopa (aara,
n/n JIMICH3UH HOMeEp, CPOK JeiiCTBUA)

CriennaabHOTO MPOrPaMMHOTO
oOecrieueHus: He TpeOyeTcst
10.5. IlepedyeHnb pecypcoB HHPOPMAIUOHHO-TEJIEKOMMYHMKAIIMOHHOM CEeTH

"UnTepHer"
e DBC «Jlanb» : e.lanbook.com
e [onekTpoHHbId pecypc] : ObC.- Mocka, 2000. — pexum Jg0CTyIa

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

e MexayHapoaHbIM HAYYHO-TEXHUYECKUI U TPOU3BOJICTBEHHBIN )KypHal «ABTO-
MaTH4Y€eCKas CBapKa». DJIEKTPOHHBIA TOKYMEHT. JlocTym:
http://patonpublishinghouse.com/rus/journals/as.

e JKypHan «CBapka v JUarHoCTUKa». DNEKTPOHHBIN JOKyMeHT. JlocTy:
http://svarka.naks.ru/

e JKypnan «CBapodHOE€ TPOU3BOJCTBO». DIEKTPOHHBIN NJOKYMEHT. JloCcTyI:
http://www.ic-tm.ru/

e Kypnan «Capuuk B Poccumny. DneKTpoHHbIN JOKyMeHT. JlocTyt:
http://booktech.ru/journals/svarshchik-v-rossii

e KypHan «TexHOIOrHs MalIMHOCTPOEHUS». DIIEKTPOHHBIN TOKYMEHT. JlocTy:
http://www.ic-tm.ru/

10.6. Onucanue MaTepUaTbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JIJIsl 0CY-
1IeCTBJICHUS 00Pa30BaTeJbHOIO Npolecca Mo TUCHUILIHHE (MOIYJII0)
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http://edu.tltsu.ru/sites/site/php?s=122&m=42414
http://edu.tltsu.ru/sites/site/php?s=122&m=42414

n/n

HaunmeHnoBanue 060pyno-
BAHHBIX Y4eOHBIX Ka0uHe-
TOB, JabopaTopmii, Ma-
CTEPCKHUX H JApP. 00beKTOB
A5 IPOBe/IeHUs MPaKTH-
YeCKHUX H JIa00paTOPHBIX
3aHATHH

IlepeyeHb 0CHOBHOIO
o0opynoBaHusA

dakTH4ecKnii aapec
y4eOHbIX KAOMHETOB,
Jaaboparopuii, ma-
CTEePCKHX H Jp.

Ilnomanm, M2

KoiaunuyecTBo
MOCAJOYHBIX MECT]

E-101

JlabopaTopus "VcTounnku
MIUTaHHS] TEXHOJIOTHYECKUX
YCTaHOBOK"

Cron y4eHnqecKui IByX-
MECTHBII , CTYJ ydeHHUUe-
CKHU ABYXMECTHBIN, CTOII
CTYNbs AJIS IIperno-
noB.Jlocka aynqutopHas
(menoBas), Peocrar Gan-
nactHeid PB-302 , Illkad
Ta30BEIi ¢ OAITOHOM ap-
rona, Komnstotep, Uctou-
auk mmatanus I -
300M, Pabounii cToa co
CTEH/IOM /ISl U3MEPEHNS
BrinpsmuTtens cBapOUYHbIT
BCBYVY-40, CpapouHslit
anmnapart, [InasmeHnHas
ycranoBka MITY-4,
Tpanchopmarop cBapou-
HBbII , BeimpsaMurens cBa-
pounslit BIIY-201, Anna-
paT cBapo4HbIi, Y CTaHOB-
ka s ceapku Y /I'Y-101,
BrinpsmuTtens cBapOUYHbIN
BCBY-160, Beinpsimurens
cBapounsiii ICBY-80,
Amnmapat cBapouHslii All-
5, Belnpsmurens cBapoy-
ueiii BCII-160, YcTanoBka
JUISL CBapKU.

445020 TompsaTTH
Benopyccxkas ,16B

(o))
~

16

E-203

VYueOHast ayAuTOpHs IS
MIPOBECHUS 3aHATHHI JIEKIIH-
OHHOTO TUIa. YueOHas
ayIUTOPHS VIS IPOBEACHHUS
3aHATHH CEMHUHAPCKOTO TH-
na. YueOHast ayJuTopust st
KypPCOBOTO NPOSKTHPOBAHUS
(BBIMIOJTHEHUSI KyPCOBBIX pa-
60T). YueOHas ayaAuTopus
JUIS TIPOBEJICHNUS] TPYTIIOBBIX
W MH/MBULyaJIbHBIX KOH-
cynpTanui. YuebHas ayu-
TOPHS JJIs IPOBEJICHUS 3aH -
TUH TEKYILIEro KOHTPOJIL U
IIPOMEXKYTOYHOH aTTecTa-
LIHH.

Croun mpenogaBaTeNbCKUA,
CTOJI YYEHUUECKUI ABYX-
MECTHBIN (MOHOOJIOK),
CTYJ , TOCKa ayJUTOPHAs
(MmenoBas)

445020 TonpsaTTr
Benopycckas ,16B

34

28

Kommnsrorepsriii kiacc. ITo-
MEIlIEHUE Il CAaMOCTOSI-
TEJILHOHM paboThI. YueOHast
ayAUTOPHUS JUIS IPOBEACHUS
3aHIATUH CEMUHAPCKOIO THU-
na. YueOHast ayAuTOPHUS JIS
KYpCOBOTO IIPOEKTHPOBAHHS
(BBIIOJTHEHUS KYPCOBBIX pa-
60T). YueOHast aynuTopus
JUTS TIPOBEJICHHS TPYTITIOBBIX
1 MHAMBULyTbHBIX KOH-
CyJbTanuil. YueOHas ayau-
TOpHS JJIsl IPOBEJICHUS 3aH1-

Crou yueHU4ecKuil, cTyi,
TIK ¢ BBIXOIOM B CE€Th MH-
TEpHET

445020, Camapckas
0011., T. TonpsiTTH,
V1. benopycckas, 14,

84,8

16
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n/n

HaunmeHnoBanue 060pyno-
BAHHBIX Y4eOHBIX Ka0uHe-
TOB, JabopaTopmii, Ma-
CTEPCKHUX H JApP. 00beKTOB
A5 IPOBe/IeHUs MPaKTH-
YeCKHUX H JIa00paTOPHBIX
3aHATHH

IlepeyeHb 0CHOBHOIO
o0opynoBaHusA

dakTH4ecKnii aapec
y4eOHbIX KAOMHETOB,
Jaaboparopuii, ma-
CTEePCKHX H Jp.

Ilnomanm, M2

KoiaunuyecTBo
MOCAJOYHBIX MECT]

THH TEKYyIIero KOHTPOJIS ’
MPOMEXYTOYHOM arTecTa-
mun. (I'-401)
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