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BBICHICTO 06pa3013aH1/151

«ToNBATTUHCKUI TOCYJaPCTBEHHBIN YHUBEPCUTET

b1.B./IB.03.01

(uHOeKkc oucyuniIumbl)

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI

HcTouyHNKN NUTAHUSA JJIs1 CBapKH

(HaumeHoOBaHUE OUCYUNTIUHDL)

110 HaIIpaBJICHUIO IIOATOTOBKHU (CHeHI/IaJ'IBHOCTI/I)

15.03.01. «MamuHOCTpOCHHE

(K00 u HaumeHoBaHUe HaNPasieHus N0020MmosKu, cneyuarvHocmu 8 coomgemcemesuu ¢ @I'OC BI10/ @I'OC BO)

«COBpCMeHHBIC TCXHOJIOITHYCCKHC IIPOUCCChI U3IrOTOBJICHUA IIGTaHGﬁ

®dopma 00ydeHHs: OUHAas

['ox mabopa: 2019

B MallTMHOCTPOCHUI

(ranpasnennocmo (npoguiv)/cneyuanuzayus)

Pacnpenesienne 4acoB JUCHUILJIMHBI 110 CEMECTPaAM U BH/IaM 3aHATHI (110 y4eOHOMY ILIaHY)

KoaunuectBo 3ET 6
Yacos no PYII
Buapl koHTpOJIS B IK3aMeHbI 3ayeTnl Kypcosbie Kypcosbie Kontposbbie
ceMecTpax: MPOEKTHI padoTnl (Ml,’,af;:::,oﬁ
¢hopmbl 06yueHust)
5
NeNe cemecTpoB
1 2 4 5 6 7 8 9 10 1 Hroro
1
3ET no cemecTpam 6 6
Jlexkuun 34 34
JlaGopaTopuble 18 18
IpakTHyecKue 18 18
KonTakTHast padora 70,35 70,35
Cam. pagora 110 110
Kontpoan 35,65 35,65
Hroro 216 216

ToabsarTu, 2018




PaGouas mporpamma coctaBiena Ha ocHoBanuu ®I'OC BO u yyebHOTO 1miana

HaIpaBJeHUsl NoAroToBkM (cnenuanbHocTy) 15.03.01 «MamumHoCTpoeHue»
(KOO U HauMeHOBaHUue HanPasierus N0020MmosKu, cneyuarvHocmu 6 coomgeemcmeuu ¢ @I'OC BI10/ @I'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyTcTBYyeT

VYyeOHnas (pabouas) mporpamma onodpeHa Ha 3acenanuu kadenper  COMJIuPIT (mpoTtokon
3acemannst Ne 1ot « 30 » 08 2018r.)

Penienzent
(OoadrcHoCmb, yueHoe 386aHue, cmeneHy) (noonucs) (U.0. Damunus)
« _» 20 1.

Cpok neiicTBus padoueii mporpammel aucuumimHbl 10 30.08.2023 r

Nudopmanus 06 akryanuzaunu padouyeil nporpaMmMbl JMCHHUIIIHHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Iporokon 3acenanus kabeapbl No  oT «__ » 20 r.
[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
COI''TACOBAHO
3aBenytomuii kadenpoit COM/IuPII
(8binyckaioweli HanpasieHue (CReyuaibHOCMb))
« » 20 T B.B. EapnioB
(noonucs) (U.0. Damunus)
YTBEPXAIO
3aBenyromuii kadeapoi COM uPII
(paspabomasueii PI1)])
« » 201 1. B.B. ExnmioB
(noonucsw) (H.0. Pamunus)



AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)

b1.B./1B.03.01 M cTOYHNKHN NUTAHUSA IS CBAPKHU
(MHAEKC ¥ HAaMMEHOBaHUE JUCUUILIMHBI (y4eOHOTO Kypca))

1. Heab 1 32124 U3y4YeHUSA TUCHUILIMHBI (Y4e0OHOT0 Kypca)

Ilenp — obecniedynTs HEOOXOAMMBIH YPOBEHb KOMIIETEHLMU MJI PELICHUsS
npo(eCCHOHANBHBIX 3aJad 10 CO3JaHUI0, BHIOOPY HCTOYHUKOB IHUTAaHUS U
3¢ (HEKTUBHOM IKCILTyaTaIIHH.

3anauu:

l.co3ganre Ha OCHOBE Kypca JeKIui WH(GOPMALMOHHON 0a3bl MO UCTOUYHUKAM
NUTAHUS Ul CBapKHU;

2.rpaMOTHasl ~ 3KCIUTyaTalds HOBOIO W JEHUCTBYIOUIETO  CBAPOYHOTO
000pyI0BaHUS;

3.0CBOEHUE OCHOBHBIX MPUEMOB MMPOEKTUPOBAHUS UICTOYHUKOB IMUTAHMUS;

4.0CBOEHHE METO0B HCCIECAOBAaHUS UCTOYHUKOB IIUTAHUS JIJISI CBAPKH.

2. MecTo nucuuiuinHbl (yae0Horo kypca) B crpykrype OITIOII BO

JlanHas qucnuininHa (yueOHbIH Kypc) oTHOCUTCS K bioky (BapuaTUBHAs 4acTh,
JTUCIUTUIMHBI 110 BBIOODY).

JIMCUMIIIMHBI, HAa OCBOEHUM KOTOPBIX Oa3upyercs [aHHas AUCLUUIUIMHA —
BBICIIAs MaTeMmaThKa, (U3MKa, DSJIEKTPOTEXHHKA, OJJICKTPOHHMKA, HH(POpMATHKA,
TEXHOJIOTHS CBapKH IIABJICHUEM.

Hucrumiuael, yueOHble Kypchl, «IIpouM3BOJCTBO CBapHBIX KOHCTPYKIIHII,
«TexHOonoruss M3roTOBIICHUS CBAapHbIX KOHCTPYKUUI», «TexXHONIOrus CBapku
IUIaBJICHUEM», JUISI  KOTOPBIX  HEOOXOMWMBI  3HAHUSA, YMEHHS, HAaBBIKH,
npuoOpeTaemMble B pe3yibTaTe M3YUEHUsl JTaHHOW TUCHUILIMHBI (Yy4eOHOro Kypca) —
«McTOYHMKY UTAHUSA JUIs1 CBAPKU.

3. Ilnanupyemble pe3yJbTaTbl O0y4YeHHMS] MO JUCHUILINHE (Y4eOHOMY
KYpPCY), COOTHECeHHble ¢ IUIAHUPYEeMbIMHM  pe3yJbTATAMH  OCBOCHMS
o0pa3oBaTeIbHOM MPOrpaMMBbI

dopmupyeMble U [Inanupyemble pe3ynbTaThl 00yUeHUs
KOHTPOJIMPYEMBIE
KOMIIETEHLIUH

CrnocoOHOCTH 3HaTh:
o0ecrneunBaTh -paboTy PHEPreTUYECKON CUCTEMbI K MICTOUHHUK TUTAHUS -
TEXHUYECKOE ZyTa» MPU BO3MYIIEHUAX IO TOKY, JJIMHE AYTU U
OCHallleHHE pabouux | HAIpPSsDKEHMIO,
MECT C pa3MELIEHUEM -0 TIOCJIETHUX JIOCTHXKEHUSIX HAYKH B 00J1aCTH
TEXHOJIOTUYECKOI0 npoektupoBanus UII;




000pyI0BaHUS;
YMEHHEM OCBauBaTh
BBOJMIMOE
obopynosanue (I1K-
13);

-OCHOBBI TEOPUU CBAPOUYHBIX TPAaHCHOPMATOPOB,
BBINIPSIMUTEJICH, TEHEPATOPOB;

-OCHOBHBIE METOJIMKH, HEOOXOUMBIE JIJIs
onpeaeraeHus IKCIITyaTallMOHHbIX

CBOMCTB MCTOYHUKOB MUTAHUS JJIs CBAPKH;

YMerTs:

-3KCIEPUMEHTAIBHO ONPEEsATh pad0TOCTIOCOOHOCTD
HWCTOYHUKOB MTUTAHUS,

-110JIb30BATHCSI METOAAMU UCCIIEIOBAHUMA
JHEpPreTUYeCKuXx xapakrepuctuk MII;

-OlIeHUBaTh 3(PPEKTUBHOCTH MPUMEHSIEMBIX METOJIOB
HCCIIeIOBaHUM;

-BECTU CaMOCTOATEIIbHYIO IESITEIbHOCTD B
HaIPaBJICHUH U3YYEHUS SKCIUTYyaTallMOHHBIX CBOMCTB
VMCTOYHUKOB MUTAHUS JIJIsI CBAPKU;

Bnaners:
-pueMamMu 00padOTKH SKCIIEPUMEHTANIbHBIX TAHHBIX;
-IpueMaMu padoThl C U3MEPUTENBHOM alapaTypou;
-BECTH CAMOCTOSITENBHYIO I€ATEIbHOCTD B
HaIlpaBJIECHUU U3YUYECHHS SKCIUTYyaTallHOHHBIX CBOMCTB
VMCTOYHMKOB MUTAHUS JJIsl CBapKHU;

YMETh TIPOBEPATH
TEXHUYECKOE
COCTOSIHUE U
OCTATOYHBIN peCypc
TEXHOJIOTMYECKOT0
o0opymoBaHus,
OpraHU30BHIBATH
npoUIAKTUYECKUM
OCMOTp M TEKYLIUHN
PEMOHT 000pyA0BaHUS
(TTK-15)

3HaTh:

- OCHOBHBIE€ METOIUKH, HEOOXOAUMBIE IS
ONpEeAEICHUS IKCITyaTallMOHHBIX CBOMCTB HUCTOYHUKOB
MATAHUA JJISI CBAPKHU;

- (yHKIIMOHAJIBHBIC CXEMBl HCTOYHUKOB MTUTAHUS,

-IIpaBUJIa DKCIUTyaTallid UCTOYHUKOB MUTAHUS JJISI
CBapKUu;

YMeTs:
- DKCIIEPUMEHTAJILHO OINPEACIIATh
paboTOCIOCOOHOCTh NCTOYHUKOB MTUTAHMUS;
- BECTH CaMOCTOSITEIBHYIO JISATCILHOCTh B HAIIPABICHUH
W3YYCHUS IKCITYyaTallHOHHBIX CBOMCTB HCTOYHUKOB
TUTAHUS JUTsI CBAPKH;

Bnaners:

- TpueMaMu 00pabOTKHU IKCIIEPUMEHTATBLHBIX
JAHHBIX;

- mpueMaMu paboThl ¢ U3MEPHUTEIILHON anmapaTypoi;

- METO/IAMU UCIBITaHUS UCTOYHUKOB MUTAHUS B
peXHMMax X.X, Harpy3KH, K.3.




TemaTuveckoe cogep:kaHue IUCHUIIMHBI (Y41e0HOr0 Kypca)

Pa3nena, moayJb

IMoapaszaen, Tema

Moaynsl.

CgolicTBa Jyru u
YCTOMYHUBOCTh CHUCTEMBI
«UCTOYHHK -IyTay

BBenenue
Tema 1. 1. ColicTBa 1yru
Tema 1. 2. Craruyeckas yCTOMYHMBOCTb CHCTEMBI

«UCTOYHHMK - AYTa» IPU BO3ZMYIIECHHUSIX

Monaynb 2. Tewma 2.1. OCHOBBI TEOpHUH CBAPOYHBIX TpaHC(HOpPMATOPOB
HNctounukn MIUTaHUSA Tewma 2..2. OCHOBHBIC TUTIBI CBAPOYHBIX TPAHC(HOPMATOPOB
IIEPEMEHHOI0 TOKa JIA Tewma 2..3. YCcTaHOBKM Ui CBAPKU AIFOMUHHUEBBIX CILJIABOB
CBapKH: CBapOYHBbIC
TpaHc(popmMaTopbl U
YCTaHOBKH

Monaynb 3. Tema 3..1. OcHOBBI Te€OpuH CB  BBIIPSMHUTENICH
HcTtounuku IIUTAHUS | OTHOIIOCTOBBIX U MHOTOIIOCTOBBIX
IIOCTOSIHHOT'O TOKa! Tema 3.2. OCHOBHBIE THUITBI CBAPOYHBIX BBIIPSIMHUTENIEH

CBAPOYHBIC Tema 3.3.0CHOBBI TEOpPUM CBApPOYHBIX T'E€HEPATOPOB
BBIIIPSIMUTEIH, OJTHOTIOCTOBBIX M MHOTOIIOCTOBBIX
TeHEePaTOPbI Tema 3.4. CoBpeMeHHbBIE KOHCTPYKIIMN CBAPOYHBIX T€HEPATOPOB

Mopnyib 4. Tema 4.1. InBepTOpSI 711 CBapKU HA OCTOSIHHOM TOKE

HNHBepTOpHI B CBAPOUYHOU
TEXHUKE

Tema 4.2. Texuuka  0O€30IIaCHOCTH U
AKCILTyaTallMi UCTOYHUKOB MUTAHUS VISl CBAPKU

IIpaBHjIad

OO0mas Tpy10eMKOCTh TUCUUILIHHBI (YueOHoro kypca) — 6 3ET.




4. TexHos10rH4ecKas KapTa no yaeoHomy kypey «McToUyHMKM NUTAHMS IS CBAPKW)

Haumenosa | Cemect | Kon- | Kon-Bo O06bemM y4eOHOro Kypca M BUJABl YYEOHBIX MEPONPUSTUN
HHE Kypca p BO Henelb | Beer KonTaktHas pabora CamocrogrenbpHasg padoTta Y
myueH | 3ET ,B 0 S
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My
rpad

UKY
CTyze

HTa

B Hacax

WHTEPaKTUB

B Jacax
B IHAX

5§

Jlexnusa

Jlex

CgorictBa nyru. PaccmarpuBarorcs
py4Has 1yroBasi CBapKa U €€ CTATUYECKUE
XapaKTePUCTUKU MPU U3MEHEHHUU JIJTUHBI
JyTU U MapKU 3JIEKTPOIOB.
PaccmatpuBaeTcst cBapka HEIIABSAIAMCS
AJEKTPOJIOM U €€ CTATUYECKUE
XapaKTepUCTUKU TyTH NPU U3MEHEHUU
JUTMHBI 1yTH U 3alIUTHOM CpPEeJbl; CBapKa
MJIABSIIUMCS 3JIEKTPOJOM H €€
CTATUYECKHUE XAPAKTEPUCTUKHU AYTHU MPU
M3MEHEHUH CKOPOCTH MOJIauu
AIEKTPOJIHON MPOBOJIOKU U 3aIIUTHON
CpeIlbl; CBapKa moj cioem ¢uiroca u
CTATUYECKHUE XapaAKTEPUCTUKHU TYTH.
[TpuBoauTcst 06001IEHHAs CTaTUYeCKast
XapaKTEPUCTHUKA TYTH.

D

Jlex

ayn.

E30

30

JOCK

[1.2,

Cawm.
U3yY .

Cam

OdopmiieHre 0TYETOB M0 J1a00PATOPHBIM
paboTam, U3y4eHue PeKOMEH AL

30

[1-
14]




Marcpua
Ja

MMpernoaaBaTCiiid U JICKOIMOHHOTO
Martcpuaja

JlaGopa
T.
3aHSTHE

1

JIab
31

HccnenoBanue cBapOYHOTO
TpaHchopMaTopa ¢ CeKIIMOHUPOBAHHBIMU
oomotkamu TC-100. U3yunts
KOHCTPYKIUIO TpaHchopmaropa c
CEKIIMOHUPOBAaHHBIMH OOMOTKAMH.
HapuncoBars 3JIEKTPOMarauTHyIO 1
MPUHITUIHATBHYIO cXeMbl. CoOpath
AIIEKTPUYECKYI0 cxemMy. CHATb BHEUTHIOO
BAX s 3-X 10J0KEHUN EpEKITI0UaTestst
YuCJia BUTKOB TpaHc(opmaropa.
[Toctpouts 3aBucumoctu U=f(I). ans 3-x
MOJIOKEHUH TIePeKITIoYaTelis Yucia
BUTKOB TpaHc(popmaTopa. PaccunraTth
KIIJI X Tpancdopmaropa. (Pabora B
MaJioi rpymre)

Cre
.J1a

E10

14

Cs.
TpaHC

hopm

TODHI,
71IT.

[3.9,
13]

Jleknus

Jlex

YcronuuBocts cucteMsl M-I pu
BO3MYUIEHUSX MO TOKY Jlaercs cnocod
00pa3oBaHUs CUCTEMBI "UCTOYHUK
nuTaHus-gyra’. 3ydaercs noseaeHue
CUCTEMBbI "MCTOYHUK MUTAHUS-Iyra" pu
YMEHbIICHUH WM YBEJIMYEHUH TOKA JIyTa.
PaccmarpuBaercst BO3MOKHOCTh
aBTOMATUYECKOT0 BO3BPAILEHUSI CUCTEMBI
B MCXOJIHOE TIOJIO’)KEHHUE U BPEMSI €€
BO3BPAILEHUS B TOUKY YCTONYHBOIO
paBHOBECHSI.

Jlex
I ay

E30

30

JOCK

[1.5]




JlaGopa
T.

3aHATHE
2

JIab
.32

N3yuenue cBapouHoro tpaHchopmaropa
C MarHUTHBIM IIyHTOM 1. U3yunTth
KOHCTPYKIUIO TpaHchopmaropa ¢
MarHuTHbIM IIyHTOM. HapucoBatb
AIEKTPOMArHUTHYIO U MPUHIIUTUATBEHYIO
cxeMmbl. CoOpaTh IEKTPUUECKYIO CXEMY.
Caatp BHemHOI0 BAX 114 3-x
MOJIO’KEHUI MarHUTHOTO IIYHTAa B OKHE
MarHuToInpoBojAa TpanchopmaTopa.
[ToctpouTs 3aBucumoctu U=f(I). mus 3-x
MOJIO’KEHU MarHUTHOTO IIyHTa
tpanchopmaropa. Paccuntars KITJ X
Tpanchopmaropa. (Pabota B manoi

rpyIIIe)

Cre
.J1a

E10

14

Cs.
TpaHC

hopm

TODHI,
71IT.

[3.9,
13]

Jlexusa

Jlex

VY CTOMYMBOCTh CHCTEMBI "MCTOYHUK
MUTaHUS- Ayra" NpUBO3MYIIEHUH 10
JUIMHE IyTU U HaIIPSKEHUS CETH.
N3yvaercs noBeneHUE CUCTEMBI
"MCTOYHUK NUTaHUS-Ayra" npu
YMEHBIUICHUHU WIH YBETUYCHUH JJTUHBI
JyTY TIPU CBapKe HEIUIaBSIUMCS U
MIaBSALIUMCS 3JEKTPOIAMHU.
PaccmarpuBaeTcst BO3MOKHOCTD
aBTOMATUYECKOTO BO3BPAILEHUS CUCTEMBI
B MCXOJIHOE TIOJIO’)KEHHUE U BpEMS €€
BO3BPAILEHUS B TOUKY YCTONYHBOIO
paBHOBecud. M3ywaercs noBeaeHue
cuctemsl "U-J1" mpu yMeHbIIEHUH WU

Jlex

ayn.

E30

30

JOCK

[1.5]




YBCIMYCHUN HAIIPAKCHUA CCTU.
PaCCManI/IBaeTC}I BO3MOXHOCTb
ABTOMATHYCCKOT'O BO3BPAIICHHA CUCTCMbI
B UCXOJHOC ITOJIOKCHUC U CITOCOOBI
YMCHBIICHWA BIIUSHHAA KoJIeOaHus
HalpsKCHUS CCTH Ha BCIIMYHMHY TOKA

JYTH.

Jlabopa | JIa6 | M3yueHnue cBapodHOTO TpaHchopmaTopa C 10 Cme E10| 14 |Cs.1p | [3,9]
T. .33 | MarHuTHBIM IIyHTOM 2. [Ipogoinkenue 1.J1a 1 :
3aHSTUE pabotsl JIa632. Pabota B manoii rpymmne 0 7.

3 (o 2 yenoBeka).

Jlekrus | JIek | OCHOBBI TEOpUU CBApOYHBIX Jlex E30 | 30 | mock |[2,5]
4 4 Tpanchopmaropo Ha npumepe 10 9 a

KOHCTPYKIMHU CBAPOYHOTO ayn.
TpaHcopmaropa ¢ ApoccesieM U3ydaeTcs

MPUHIIUAT PA0OTHI M1 OCHOBHBIE YPaBHEHUS

paboThl TpaHcpopmaTopa B pexkumax XX,

Harpy3ku, K3 M3yuaerca ynpoieHHas

cXeMa 3aMeIICHHsI U Ha €€ OCHOBE

BBIBOJIUTCS YpaBHEHUE BHeIIHEN BAX

CBapOYHOTO TpaHchopmaropa ¢

JpOCCelIeM U YpaBHEHHUE PEryJIUpPOBaHHUS

BEJIMYMHBI TOKA AYTH.

[Ipaktu | [Ip. | Ha npumepe cBapo4yHOro Cne E10 | 14 |Cs.1p |[2,3,
4. 3.1 | TpaHCchopMaTOpa C MOABHKHBIMU 1.J1a 1 9]
3aHATHE 0OMOTKaM# MPOU3BECTH pacueT NaJeHus 0
1 HanpspkeHust AU Ha CBCBapOUYHBIX

npoBoaax jiauHou L. M3yuuth

10




KOHCTPYKIIMIO TpaHchopmaTopa ¢
MIOJIBIYKHBIMA OOMOTKaMHU.
Tpancdopmaropa. (Padota
VHJIMBUIYaJIbHO)

Jlekrus | Jlek | OcHOBHBIC THIIBI CBAPOYHBIX Jlex E30 | 30 | mock |[2,5]
5 5 TpaHchopmaropos [IpuBonsarcsa onucanus Il 9 a
5 KOHCTPYKIHNA CBAPOYHBIX ayn.
TpaHcPopMaTOpOB ¢ pazIuuHON HopMoit
BHeIHeN BAX 1 ypaBHEHHsI BHEITHUX
BAX miis kaxx101 U3 KOHCTPYKIIUH.

[Ipaktu | [Ip. | Paccuurtarh ceuenue cBapoyHOTO Kabers, 10 Cne E10 | 14 |cB.1p. | [3,5]
q, 3.2 | UCXOJs U3 IOMYCTUMOM TIJIOTHOCTH TOKA . I.J1a 1 :
3aHSATUE [Tponomkenue pabotsl [1p.31 PadoTa 0
2 VHJIMBUTYaJIbHO.

Jlexuus | Jlex | YcTaHOBKM i1t CBapKH aTFOMHHHEBBIX Jlex E30 | 30 | mock |[1,2,
6 .6 crutaBoB. PaccmaTpuBaroTcss 0COOCHHOCTH T 9 a 8,12

cBapku Al cIIIaBoOB B cpejie aproHa u ayn. ]
YCIIOBHSI BOSHUKHOBEHHSI TIOCTOSTHHOM

COCTAaBJISIFOIICH TOKA. KOTOpas yXy/IIIacT

paboTy cBapoYHOIo TpaHcgopmaropa.

[TpuBoasiTCS CIOCOOBI YMEHBITICHUS

BEJIMYUHBI ITOCTOSSHHOM COCTaBJISIOIIEN

TOKA.

JlaGopa | JIa6 | MccnenoBanne HCTOYHUKA TUTAHUS Che E10| 14 | VYcra |[2,3,
T. 34 | YAI'Y 101. 1. V3yuynuTh KOHCTPYKIHUIO U 1.J1a 1 HOBK | 9]
3aHSTHE MPUHITUITHATBHYIO CXEMY UCTOYHUKA 0 U IS
4 MATAHMS C CHHYCOUIAIBHOM (pOpMOIi TOKa cB.Al.

YJII'Y-101. HapucoBaTh yIpOIIEHHYIO 4

11




NpUuHIMNHAIBHYO cxemy U1, ee
dbyHKunoHaIBHYIO cxemy. [IpoBecTu
HKCHEPUMEHTHI B pekuMax XX, Harpy3KH,
K3. 3anucars nokazanus npudbopoB 1o
nepBUYHOM U BTopuuyHOM nenu UII.
N3mepeHnus Toka U HanpsiKEHUSI
BBITIOJIHUTH JJIS1 3-X 3HAYEHUN TOKA
oOMOTKHU TToAMarHuduBanus. [loctpouts
3aBucumoct U=f(I) nns BTOpuyHO#
croponsl. Paccunrap KII/ UIIL. u X.
CHaTb ocruiuiorpaMMmel Toka. Crienarb
BBIBO/IbI.

IT.

Jlexuus

Jlex

VYcraHoBku 1715 cBapku Al criiaBoB B
3alIUTHOU cpene. PaccMoTpeHbl
IPUHIUINAIBHBIE CXEMBI YCTAHOBOK IS
cBapku Al criiaBoB TOKOM
CUHYCOUJATbHOU (POPMBI U TOKOM
NPSIMOYTOJIBHOM (DOPMBL.

Jlex

ayz.

E30

30

JOCK

[13,
58,1
2]

Jlabopa
T.
3aHSTHE

5

JIab
35

HccaenoBanne NCTOYHUKA MUTAHUS
YAI'Y 101. 2. U3yunTh KOHCTPYKLHIO U
NPUHIUIHAIBHYIO CXEMY UCTOYHHUKA
MUTaHUs C CHHYCOUIATbHOU opMOil TOKa
YAI'Y-101. HapucoBath ynpoOIEeHHYIO
npuHOANuanbHyro cxemy UlI, ee
dbyHkimonansHyto cxemy. [IpoBectu
DKCIEPUMEHTHI B peKUMax XX, Harpy3KH,
K3. 3anucats nokasanusi mpuObOpOB MO

15

Cre
.J1a

E10

14

Ycra
HOBK
" I
CBapK
n.Al.

[2,9]

12




MEpBUYHOM U BTOpUuHOM 1tenu UII.
N3mepeHns ToKa U HalpSIKEHUS
BBITIOJTHUTG JUIS1 3-X 3HAUEHUHN TOKa
O0OMOTKHM noaMaruuurBanus. [loctpouts
3aucumoct U=f(I) nnst BrOpuyHOit
croponsl. Paccunrap KII/ UIIL. u X.
Cusatb ocimiuiorpaMmel Toka. Caenarthb
BbIBOJIbI. (PaboTa B masoii rpymne)

Jlexnus | Jlek | OCHOBBI TEOPUH OTHOITOCTOBBIX Jlek E30 | 30 | mock |[1,2,
8 8 CBapOYHBIX BbIIpsAMUTENEH. OCHOBBI | 9 a 7,8,1
TEOPUU CBAPOYHBIX BBHIIPSIMUTENICH ay. 2]
paccMOTpEHbI Ha MPUMEPE BBIIPSIMUTENS ,
coOpanHoro Ha 6aze 3-x (pazHoro
TpaHchopmaropa, 3-x gazHoro apoccens.
BBIIPSAMUTEIBHOIO MOCTA Ha AUOAAX U
BO3yILIHOTO Jipoccens. PaccMoTpena
YIPOIIEHHAS CXeMa 3aMeIeHHS Ha
OCHOBaHUH KOTOPOH BBIBEJICHO YPaBHEHHE
BHEIIIHEW BaXx.
Jlabopa | JIab6 | UccnenoBanue ncrounuka nutanus THP- Cre E10 | 14 | VYcra |[2,9]
T. 36 | 300. 1. U3y4nTh KOHCTPYKIIHIO U 1.Ja 1 HOBK
3aHATHE OPUHLUIUATBHYIO CXeMY UCTOYHHKA 0 U TSI
6 MUTAHUs C IPSIMOYTOJIbHON (OpMOI TOKa CBapK
THUP-300. HapucoBath ympoIeHHYy O n.Al.
npuHOANuansHyro cxemy UlI, ee 4
dbyHkmoHanpHyt0 cxemy. [IpoBectu IIT.

DKCIIEPUMEHTHI B pe&KUMax XX, Harpy3KH,

13




K3. 3anucars nokazanus npuOOpPoOB 1O
MEpBUYHOMN U BTOprUuHOM 1ienu UII.
M3mepeHns ToKa U HalpsIKEHUS
BBITIOJTHUTG JUIS1 3-X 3HAUEHUHN TOKA
OOMOTKHU MTOJAMArHu4MBaHUs APOCCENs
HachleHus. [locTpouTs 3aBUCUMOCTH
U={(I) nns BTOpUYHON CTOPOHBHI.
Paccuurap KIIJI UII. u X (pabota B
Majioit rpymie). CHSTh OCHUIIIIOTPaMMBbI
toka. Cnemnath BeIBOIBL. (PaboTa B Manoi

rpynre)

Jlexuus | Jlek | OCHOBBI TEOPUH MHOTOIOCTOBBIX Jlek E30 | 30 | mock |[1,2,
9 CBAPOYHBIX BBIPSIMUTENCH. 10 9 a 7]
PaccmoTpens! Bormpockl hopMUupoBaHUS ayn.
BHelHel BAX B cBapOYHBIX
BBITIPSIMHUTEIISIX, BBITyCKaeMbIX B Poccuu n
3a pyOeKOM C JKECTKHMH BHEITHUMHU
BAX. IIpuBoasATCs ypaBHEHUS BHELTHUX
BAX u ciocoObl peryinupoBaHus TOKa
TyTH
JlaGopa | JIa6 | MccnenoBanue uctounuka nutanus THP- 15 Cre E10| 14 | VYcra |[2,9]
T. 37 1300. 2. Ilponomkenue 1a6.39. Pabora I1.J1a 1 HOBK
3aHATHE MaJIbIMH TPYIIITAMH. 0 TUISt
7 cB.Al.
4
IT.
Jlexmus | Jlek | OCHOBHBIE THITBI CBAPOYHBIX Jlek E30 | 30 | mock |[1,2,
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10

10

BBINIpsIMUTEINEN. JlaeTcs onucanue
KOHCTPYKIMI Y NPUHUUIHAIBHBIX CXEM
CBAPOYHBIX BBIIPSIMUTENEH C NaAal0MIUMU
BAX ,BeimyckaeMbIX B Poccun u 3a
pyoexowm.. [IpuBoasTcss ypaBHEHUS
BHelmHUX BAX. N3yuarorcs cnocoObl
pEryIupoOBaHUs TOKA AyTH

ayn.

7,12

|

[IpakTn
4.
3aHATHE

3

3.3

[Toctpoenne BHemHe BAX ncTOUYHNKOB
nepemeHHoro Toka tuna Y J[I'-101 u TUP-
300 2-s criocobamu (10 pe3yibTraTam
olnpezeneHus HanpsokeHns XX | 110 TEop.
TaHHBIM. )

Cre
.J1a

E10

14

VYcra
HOBK
TS

cB.Al.

[2,7]

Jlexuus
11

Jlex
A1

OCHOBHBIE THIIBI CBAPOYHBIX
BBIIPSIMUTENEH C )KECTKMMH BHELTHUMU
BAX. Jlaercst onucanne KOHCTPYKIUN U
IMPUHLIHANHAIBHBIX CXEM CBAPOYHBIX
BBINIPSIMUTEINEN C )keCcTKUMU BAX
,BBIITyCKaeMbIX B Poccun u 3a pyOekoM..
[IpuBoasATcs ypaBHeHUs BHemHUX BAX.
N3yuatorcs cnocoObl peryJIupoBaHus TOKa
yTU

Jlex

ayz.

E30

30

JOCK

[1,2,
7,12

[EEN

[IpakTn
4.
3aHATHE

4

JIa0

11

[Toctpoenue BHenHel BAX nCTOUYHHKOB
nepemenHoro Toka tumna Y JII'-101 u TUP-
300 2-s cnoco6amu (10 pe3ynbTaTam
ONpeeNICHNs HanpsKeHnst XX U 110 TEOP.
taHHbIM. ) [Ipomomkenue pabotsl [1p.33.
PaboTa HHAUBHIYaJIbHO.

10

Coe
1.J1a

E10

14

Cs.
BBIITIP
SIMHAT
61T

[2,7]

Jlexus

Jlex

OCHOBBI TEOPHH CBAPOYHBIX T€HEPATOPOB

Jlex

E30

30

JIOCK

[1.2]

15




12

12

(omHomocToBbIX). Ha mpumepe
KOHCTPYKIIUU CBAPOYHOTO Te€HEepaTopa ¢
CaMOBO30Y>KJIEHUEM U3YYarOTCs BOIIPOCHI
TEOPHUH CBApPOYHOTO reHepaTopa ¢
ajgaromuMy BHeITHNMHU BA X.
N3yyatorcs ycinoBust pOpMHUPOBAHUS
BHemHer BAX

ayn.

|

Jlabopa
T.
3aHSTHE

8

JIab

18

HccnenoBanre cBapOYHOTO BBIPSIMUTENS
BCBY-400. 1. M3y4uTh KOHCTPYKIIHUIO U
NPUHIUIHAIBHYIO CXEMY CBAPOYHOTO
BeinipsimuTens BCBY-400. HapucoBath
YIPOILIECHHYIO TPUHIUITHAIBHYIO CXEMY
UI1, ee GpyHKIIUOHATHHYIO CXEMY.
IIpoBecTr 3KCIIEpUMEHTHI B pexkuMax XX,
Harpy3ku, K3. 3anucaTte nmoka3zanus
pruOOPOB MO MEPBUYHON U BTOPUUHOMN
uenu MI1. M3mepenus Toka u HanpspKeHUs
BBITIOJIHUTH JJ151 3-X MOJIOKEHUN TOKA
yrnpasieHus Tupuctopamu. [loctpoutsb
3aucumoct U=f(1) ana Bropuunoi
crtoponsl. Paccuntate KIIJ UIT u X.
CHATbh OCUMJUIOTPAMMY CBAPOYHOIO TOKA.
Paccuutath K03 PULIUEHT MyIbcauu
BBITIPSIMJICHHOTO TOKa (paboTa B Majon

rpynre).

Cre
.J1a

E10

14

Cs.
BBITIP
SIMUT
61T

[2,7]

|

Jlextmst
13

Jlex
13

OCHOBBI TEOPUU CBAPOYHBIX TEHEPATOPOB
(MmuoromnocToBbix). Ha npumepe
KOHCTPYKIIMU CBAPOYHOT'O T€HEpaATOpa ¢

Jlex

ayJ.

E30

30

JOCK

[1.2,

16




HE3aBUCUMOM 0OMOTKOM BO30YKICHUS
U3YYaroTCs BOIIPOCH TCOPHUU CBAPOUHOTO
TeHepaTopa ¢ KECTKUMH BHETHUMU BAX.
W3ygarorcs ycinoBusl pOpMHPOBAHUS
BHemrHer BAX 1 crtocoObl
pPEryIUPOBAHMS TOKA TyTH

Jlabopa | JIa6 | MccnenoBanue cBapOYHOTO BBHIPSIMUTENS 15 Cne E10 | 14 |Cs. [2,7,
T. 3 BCBY-400. 2. [Iponomkenne paboThI I1.J1a 1 BoIp | 9]
3ansTHe | 9 1a6312. PaboTa B MaJibIX rpymnmnax. 0 SAMUT
1 9 61T
3
Jlekmus | Jlek | CoBpeMeHHBIE KOHCTPYKITUH CBAPOYHBIX Jlex E30 | 30 | mock |[1,2]
14 14 | renepatopoB. IIpuBoauTCS KOHCTPYKITUS 10 9 a
BEHTUJIBHOT'O CBapO4HOro reneparopa I'/1- ayn.
4006, ero npuHIMIUATbHASA CXEMA, A
TaK)ke KOHCTPYKIIAS BEHTHIIBHOTO
1 reHeparopa ¢pupmsl Lincoln Elektric
4 ,CIITA.
[Ipaktu | JIa6 | PaccumraTh KOA(PIUIIMEHT YCTOMUNBOCTH Cne E10 | 14 |Cs. [2,7,
q, 3 cuctemsbl «MII-nyra » no 1.J1a 1 BoIp | 9]
3aHATHE | 14 | sKCIEpUMEHTAIBLHBIM TAHHBIM , 0 SIMUT
5 MOJIYYCHHBIM JJIsI CBAPOYHOTO
BoinipsimuTesst BCBY-400 nisa cuiioBoi
CXEMBI BBITTPSIMUTEIS U JIJIS1 ICTOYHUKA
1 NUTaHUS IeKypHOU AyrH. (padoTa
4 VHIMBHJTYQJIBHO).
1 Jlexnus | Jlex | MTHBepTOPHI 17151 CBApKHU HA MTOCTOSTHHOM Jlek E30 | 30 | mock |[1,2,
5 15 15 | Toke. [IpuHIMNO nEMCTBUSI HHBEPTOpA Ha 11 9 a 13]
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npumepe cxembl "Dopcax 302", ayz.
dopMupoBaHUE BICOKOW YaCTOTHI B
cxeme . Cxema npeoOpazoBarers.
dopmupoBanue BHemHe BAX u cioco0
perynupoBanus BHemHe BAX.
DHepreTUYEeCKUe NOKa3aTesId HHBEPTOPA.
[IpakTu | JIab6 | Paccuutarh K03QHUIIMEHT YCTOMUUBOCTH 10 Cne E10 | 14 |Cs. [2,7,
q. 3 cucremsl «MII-myra » o 1.J1a 1 BoIp | 9]
3aHsATHE | 15 | AKCIIEpMMEHTaIbHBIM JIaHHBIM , 0 SAMUT
6 MOJIYYEHHBIM ISl CBAPOYHOTO 61T
BoinpsiMutesisi BCBY-400 niist cunoBoi
CXEMBbI BBIIIPSIMUTENIS U 1JI1 UCTOYHHUKA
1 MUTaHUs JSKYpHOU yru. (padoTa
5 WHMBUTyaJIbHO).
Jlekmus | Jlex | MaBepTops! ayist cBapku. CoBpeMEHHBIC Jlex E30 | 30 | mock |[1,2]
16 .16 | maBepTOpHI A5 cBapku Gupmel Kemppi, | 9 a
¢bupmbl Brima.®yHKIIMOHATIBHBIE CXEMBI ayn.
1 MHBEPTOPOB. [[puHIKI TEeHCTBUS.
6 DHepreTUYeCcKue NoKa3aTesu.
[Mpaktu | [Ip.. | Paccunrats K03QHUIMEHT YCTOWINBOCTH Cre E10| 14 |Cs. [13]
q. 3 cucremsl «MII-nyra » no 1.J1a 1 BBIIIP
3aHatue |/ HKCIIEPUMEHTAIbHBIM JAHHBIM , 0 SIMHT
7 IIOJTYYEHHBIM JIJI1 YCTAHOBOK 61T
1 nepemenHoro Toka Y /[I'V-100, TUP-300.
6 (paboTa MHIMBHUIYATBHHO).
[Ipaxtu | IIp. | Paccuntars k03¢ (HULIMEHT YCTOMUNBOCTH 10 1ab E10| 14 [2]
. 3 cuctemsl «MAII-gyra » no 1
3aHsTHE | 8 HKCIIEPUMEHTAJILHBIM JIaHHbBIM ,

18




8 MOJTyYEHHBIM IS YCTAaHOBOK
nepemeHHoro Toka Y /I'V-100, TUP-300.
(paboTa MHIWBUAYAIBHO).
Jlekmus | Jlexk | TexHuka 6€301acHOCTH W MpaBHUIIA + | n 2 | -1 Jlex E30 | 30 | mock |[1,2]
17 17 | 6e3omacHoi skcrmyarauui. OCHOBHBIE I 9 a
paBujIa SKCIUTyaTallud HCTOYHUKOB ayn.
nuTaHus. VcribITaHUS HICTOYHUKOB
nuTanus.. Opranuzamus o0CTyKUBaHUS U
PEMOHTA HCTOYHUKOB MTUTaHUs. Mephl
1 0€30MacHOCTH MPH IKCIUTyaTalluu
7 MCTOYHUKOB
[Tpakt.3 | [Ip. | Ha cieroit mpuntl. cxeme UII +lo| 5|2 |+ 1 Jla6 E10 | 30 | mock |[1,2]
9 39 | 0003HAUUTH AIEMEHTHI CXEMBI B : 1 a
COOTBETCTBHUSIMU C YCIOBHBIMHU ay.
1 OYKBEHHBIMU 0003HAYCHUSMHU DJIEMEHTOB.
7 Hapucosars BHemHIOI0 BAX UII.
Hroros + 10 2 Kom
B TECT 0 1|
o KJ1a
Kypcy cc
yepe3 o011
T €ro
a0c
1 Tyn
7 a
H10| 10|70 1 |11
ro | O 0|0
216
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5. Kputepun u HOpMbI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAIIUM

HanmenoBanus Tunel yueOHbIX KommnuectBo YcnoBus nonycka Kpurepun u HOpMBI OLIEHKH
y4eOHBIX MEpONPUATUNA OayI0B
MEpPONPUATHN
JlaGopatopHbie pabOTHI: 10 Brinonuenue 100% | 8 GamioB 3a BBIMOJHEHHE U O(DOpPMIICHUE
JIaGopartopusie | 1a631-12033 7a00paTOpPHBIX padOT | KaxK10# J1abOpaTOpHOU pabOTHI
3aHATHUSA 206amna 3a onpezaenenue Ky
JlaGopatopHbie pabOTHI: 15 Brinonxnenue 100% | 10 GanyoB 3a BBIMOJIHEHUE U OOpMIICHUE
JIa634 —1a639 7a00paTOPHBIX padOT | KaxK10# J1abOpaTOpHOU pabOTHI
26aina 3a onpenenenue Ky
3 Gayuia 3a HanMcanue ypaBHeHuid BAX
[Ipaktnueckue | [IpakTuueckue 3aHATUSA 10 Brinonxenue 100% | 10 GanioB 3a BHITIOJIHEHHE U O(DOpPMIICHHE
3aHATHUS [Tp.3 1-TIp.3 8 MPAKTUYECKUX Pa0OT | KXol pabOThI
[IpakTrueckue 3aHATHS 3) Brinonxenue 100% | 5 GanioB 3a BBITIOJTHEHHE PAOOTHI
[Ip.3 9 MPAKTUIECKUX pabOT
TectupoBanue JlaGopatopHbie 1 100 Brinonxnenue 3 | 10 3a maGopaTtopHyto paboTy
NPaKTHYECKHUE PaOOTHI (100%) 71a0.pad
Brinonxenue 6 | 15 3a maboparopHyto padboTty
71a6.pabd

dopma npoBeneHus
IIPOMEKYTOYHOU

YcnoBus nonycka

Kpurepun 1 HOpMbI OLIEHKH
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aTTcCTalnn

DK3aMeH

B

TCCTUPOBAHUA

dbopme

100% BBIIOTHEHHBIX «OTJIIMYHOM 100 OGanoB- TpaBWIbHBIC OTBETHI Ha
7ab. W MPaKTHYECKHUX BOITPOCHI
paboT

100% BBITOTHEHHBIX «XOPOIIO» 80 OamioB- MNpaBWIbHBIE OTBETHl Ha
7ab. W MPaAKTHYECKHUX BOITPOCHI
paboT

70%  BBINOJIHEHHBIX «yaosneTBoputenb | 60 OamwioB - HpaBWIbHBIE OTBETHl Ha
7a0. W TNPaKTUYECKUX HO» BOIIPOCHI
pabort

0%  BBINOJHEHHBIX «HeynosinerBopute | Menee 50 OamioB - TpaBUIIbHbBIE
7a0. W TNPaKTUYECKUX JBHOY» OTBETBI.
pabor
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6. bank TecTOBBIX 3aJaHMIl U perJaMeHT NPOBeeHUs TeCTHPOBAHMI

6.1. baHk TecTOBBIX 3aJaHUI ISl POBEEHUSI TECTUPOBAHUI

Ha3Banue 0anka TecToBbIX | Kos-Bo 3aanuii Pa3pabotunku
3a1aHUI B OaHKe
TECTOBBIX
3aJITaHUuN
WcTOYHUKY NUTaHUS ISt 200 Kopotkosa I'M.
CBapKu

6.2. PersiameHT npoBeeHUsI TECTUPOBAHMMI

HasBanue 6anka | Kon-Bo | Homepa u HanmenoBanus pa3aenoB | Koin-| Bpems
TECTOBBIX 3aIaHHN TecTa BO Ha
3aJaHui , 3a7a | TECTUPO
IIpEIbsB HUW | BaHWe,
JISIEMBIX B MHH.
CTYJICHT pasn
y eJIe
HUcrounukn 10 Monyns 1. CsoiictBa nyru u| 38 |45 muH
MATAHUS IS YCTOMYUBOCTH cucTeMbl M-]]
CBapKHU Moaynb 2. ICTOYHUKHA TUTAHUS 56
MIEPEMEHHOTO TOKa ISl CBAPKH:
CBapOYHbIC TpaHC(HOPMATOPHI U
YCTaHOBKH
Mopynb 4. ICTOYHUKY TUTAHUS 68
MTOCTOSTHHOTO TOKAa: CBapOYHBIC
BBITIPSIMUTEIH, TEHEPATOPBI
Momyns 4. UHBepTOPHI IS CBapKU 38

Ha IMOCTOAHHOM TOKC

7. Kpurepuu 1 HOPMbI OLIEHKH KYPCOBBIX PadoT (IIPOEKTOB)

KypcoBsie paboThI HE MPETyCMOTPEHBI

8. IlpuMmepHass TeMaTMKa NHMCbMEHHBLIX PpadoT (KypcoBbIX, pedeparTos,
KOHTPOJIbHBIX, PACYeTHO-TPAGUYECKUX H JP.)

9. Bonpochl K 3K3aMeHy

Ng‘

Bonpocsr
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/o

1 | YcnoBuss ycTOMYMBOCTH CHUCTEMBbl «UCTOYHMK IMHUTAaHUSA - Jyra» IpH
BO3MYILIEHUU TIO JUIMHE AYTH

2 | YciaoBus yCTOMYMBOCTH CHCTEMBI «UCTOYHUK MHUTAHUA - JAyra» IpU
BO3MYILIEHUHU IO HAIPSIKEHUIO

3 | YcioBus yCTOMYMBOCTH CHCTEMBI «HCTOYHHMK MUTAHHS - Ayra» IpHU
BO3MYUIEHUU IO TOKY

4 | CBapouHbIil TpaHCPOPMATOP C YBEIUUYCHHBIMHU MMOTOKAMH paCCEsTHUS (C
IIOJBUKHBIMU ooMoTkamu). KoHcTpykums. YpaBHeHHE  BHEIIHEH
BOJIbTAMIIEPHON XapaKTEPUCTUKH CBAPOUYHOTO TpaHCHopMaTopa.

5 | PesxumMbl paboThl CBApOYHOro TpaHcPopMmaTopa: X.X., Harpy3Ka, K.3.

6 | CBapouHblii TpaHC(OPMATOP C YBEIMUYEHHBIMH MTOTOKAMHU paccesHUs (C
MarHUTHbIMM  IIyHTamu). KoHcTpykuus. VYpaBHeHue BHEIIHEN
BOJIbTAMIIEPHON XapaKTEPUCTUKHU CBAPOYHOTO TpaHchopMarTopa

7/ | CBapouHbIil TpaHCHOpPMATOP C YBEIMUEHHBIMU NMOTOKAMU paccesHus (C
AIIEKTPOMArHUTHBIMU IIyHTaMu). KoHCTpykiusi. YpaBHEHHE BHEIIHEH
BOJIbTAMIIEPHON XapaKTEPUCTHUKU CBAPOUYHOTO TpaHCPopMaTopa.

8 Cnoco6sl hopMUPOBaHUS BHEITHUX BOJIBTAMIIEPHBIX XapaKTEPUCTHUK.

9 | TpeGoBanusi TeXHUKK 0€30MACHOCTH MPHU PabOTE MCTOYHHUKOB MUTAHUS
JUISI CBAPKHU.

10 | VopomenHnass cxemMa 3aMeIIeHHs CBapo4yHOro  TpaHchopmaropa.
OCHOBHBIE YPaBHEHHUS.

11 | CraTuueckue BOJBTAMIEPHBIE XapaKTEPUCTUKH JAyr TpU CBapke
IUIaBSLIMMCS Y HEIUIABSIIIUMCS JJIEKTPOJOM

12 | Cnoco6sl (popMupOBaHHUS BHEUIHUX BOJBTAMIIEPHBIX XapaKTEPUCTHK
CBapOYHOro TpaHchopmaropa

13 | OcoGeHHOCTH AyTH TP CBApKE MIIABSAIIMMCS SJICKTPOAOM

14 | CBapoyHbI€ BBIIPSMUTENN C MAJAIOMIMMHA BHEIIHUMH BOJbTaMIIEPHBIMU
xapaktepucTukaMu. OCHOBHBIE ypaBHEHUs. Pe:xxumMbl paOOTHI.

15 | CBapouHbI€ BBINPSAMUTENIN C KECTKUMU BHEIIHMMHU BOJbTaMIEPHBIMU
xapakreprucTukaMu. OCHOBHbIE ypaBHEHHUs. Pe:xuMbl paOOTHI.

16 | YauBepcanbHble CBapouyHble BbIIpsIMUTENU. (OCHOBHBIE ypaBHEHUS.
PexxuMbl paboTHI.

17 | YopoiieHHasi cxema 3aMeUIeHHs] CBaPOYHOIO BBIIPSMUTENS. OCHOBHBIE
ypaBHEHUS

18 | ®yHKIMOHANBHAS CXEMa CBapOYHOTO BBIIPSAMUTENS C KECTKUMHU
BHEIIHMMHU BOJIbTAMIEPHBIMU XapaKTEPUCTUKAMH.

19 | ®yHkuMOHANBHAS CXE€Ma CBapOYHOTO BBIIPSIMUTENS C MaJalOIIUMHU
BHEIIIHUMHU BOJIbTAMIEPHBIMU XapaKTEPUCTUKAMH.

20 | Ponbp gpoccens B 11eNU MOCTOSIHHOTO TOKAa CBAPOYHOTO BBITPSMUTEIIS.

21 | MHoronocToBble CBapo4yHble BBIMPAMUTENH. OCHOBHBIE YpaBHEHUS.
Cxema.

22 | CiocoObl HAaYaJIbHOTO BO30YXKCHUS CBAPOUYHOM JTYTH.
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23

CBapoyHbIl F€HEePaTOP C KECTKOM BHEIIHEW BOJBTAMIIEPHOW XapaKTepU-
ctukoil. OCHOBHBIE ypaBHEHUsA. CXema reHeparopa.

24

CBapouHbIll TeHeparop C TMAJalUEd BHENIHEH BOJIBTAMIIEPHOMN
xapaktepuctukoi. OcCHOBHbIE ypaBHEHMs. CXeMa reHeparopa.

25

OcoGeHHoCTh PabOTHl MHOTOIIOCTOBOTO CBAPOYHOTO BHITPSIMUTEISL.

26

CocTaBUTh TEXHUYECKYIO XapakTepucTuky cBapounoro UII.

27

CriocoObl Ha4aJIbHOTO BO30YK/I€HUSI CBAPOYHOU JTYTH.

28

VYHuBepcaiabHble CBapOUHble reHepaTopbl. OCHOBHbBIE ypaBHEHUsA. Cxema
reHeparopa.

29

Crmoco6  ¢opMupoBaHWsS  TamaroOMIe  BHEUIHEH  BOJBTAMIICPHOM
XapaKTEPUCTHKH CBAPOYHOTO IeHepaTopa

30

Cnoco6 popmupoBaHus KECTKOM BHEIIHEW BOJbTAMIIEPHOM XapakTepH-
CTUKH CBapOYHOT0 I'€HepaTopa

31

YcnoBus BI)I60pa CCYCHHC CBAPOYHOI'O KaoeJs.

32

®upmbl, BbIMYCKAIOLME UCTOYHUKY NUTaHUs B Poccuu u 3a pyoexxom

33

HNuBepTopbl MOCTOSSHHOTO Toka. DyHKIMOHaIbHAs cxeMma. [IpunHnmmn
paboTHI.

34

Onpenenenue K.OI.J. HMCTOYHUKA TUTAaHUSA TEPEMEHHOTO  TOKa,
koddduimenta  TpaHnchopManuu — CBApOYHOTO  TpaHchopmaropa,
KPaTHOCTh PETyJUPOBAHUS TOKA.

35

Onpenenenue kodpdUIMEHTa MyIbCAUK CBAPOYHOTO BBIIPSIMUTENS.
Brusane mynbcanyu CBapOYHOTO TOKA Ha Mporiecc GOpMHUPOBAHUS ITBA.

36

Oco0eHHOCTh pabOThl HHBEPTOPA J1JIs1 CBAPKH.

37

TpeGoBanus mokapHOW Oe€30macHOCTH  mpu  pabOTe HMCTOYHUKOB
MUTAHUS JUIsl CBAPKU

38

Opranuzanus ceapoynoro nocra s P/C.

39

I[J'ISI KaKux CIIJIaBOB pCKOMGHI[yeTCSI HUCIIOJIB30BAaTh z[yry HOCTOHHHBIﬁ
TOK?

40

I kakux CIUIaBOB PEKOMEHAYETCS HCIOJIB30BaTh AYTYy IEPEMEHHBIN
TOK?

41

Oco0EHHOCTh HCTOYHHKOB ITHTAHMS M1 CBAPKHU AJIFOMHUHHCBBIX CIIJIABOB.

42

Oco0OEHHOCTh CBAPOUYHBIX BBITPSMUTENEH ISl PE3KH.

43

HNcTouHMKM nUTaHus I8 CBApPKU WMIIYJIbCHOM JyrOM HEIUIABAILIMMCS
anekTpoaoM. OCHOBHBIE ypaBHeHHUs. CxeMa.

44

Hcrounnku mutaHus s CBapku 3-X (a3HOM Myroi HETUIaBSIIIHMCS
anekTpoaoM. OCHOBHbIE ypaBHEHHUs. CxeMa.

45

OcoOEHHOCTh HMCTOYHUKOB MUTaHUS MJI CBApKU CXAToOW AYyrol Ha
ITOCTOSTHHOM U ITIEPEMEHHOM TOKE. CXEMBL.

46

be3onacHas OKCIITyaTaluusd HCTOYHUKOB ITUTAHUS CB&pO‘IHOﬁ AyTru.

10. ®DoHA OUEHOYHBLIX CPeACTB /IS TPOBEJAEHHS] MPOMEKYTOYHOM
arrecTaluu 00y4arouuxcs N0 JMCHUIJINHE
10.1. IMacnopT ¢oHAa OLIEHOYHBIX CPEACTB
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Kon

Ne | Konrposmpyembie pa3ieibl | KOHTPOJUPYeMOM HaumeHnoBanue
n/n (TeMBbl) AUCHUIJINHBbI KOMIIeTeHIIUH OLIEHOYHOTI'0 CPeACTBA
(n1m ee yacTm)

1 TecroBbie 3aaaHus.
CBoiicTBa yru 1 [K-13 Otuert 110
YCTOMYUBOCTH cuctembl M-]] J1a00paTOPHBIM

paboTtam

2 | UcToyHuKH NUTAHUS TecToBble 3a1aHMs
MIEPEMEHHOTO TOKA JIJIS .Otuer no
CBApKH: CBAPOYHBIE [1K-15,13 1a00paTOPHBIM
TpaHc(hOpMAaTOpPHI U paboram
YCTaHOBKHU

3 TecToBbIe 3a/1aHMs.
W cTOYHUKYN TUTaHUS Or4er 1o
MOCTOSTHHOTO TOKA: I1K-13,15 11aGOPATOPHBIM
CBApOYHBIC BHIMPSIMUTENH, paGoTam
reHepaTopPhbl

4 TecToBble 3a/1aHMs

WHBEPTOPLI I CBAPKHU Ha K15 .OT4er 1o
IIOCTOSIHHOM TOK€ TabOpPaTOPHLIM
paboTtam

10.2. TunoBble KOHTPOJILHBIE 3aJaHUS WJIN HHbIE MATEPUAJIbI, HEOOXOAUMbIE
JJ151 OLeHKM 3HAHUI, YMEeHHM i, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH,
XapakTepu3yiux 3Tanbl GOPMUPOBAHNS KOMIIETEHIUI B poLecce
OCBOEHUsI 00pa3oBaTeIbHONH MPOrpaMMbl

10.2.1. KoMIUIEKT 0TYETOB M0 JIa00paTOPHBIM PadoTaM /1Jisl OLleHKU 3HAHUIA,
YMEHU, HABBIKOB U (MJIN) ONBITA JeATEJILHOCTH PA0OThI

Tema. UCTOYHHKY MUATAHUS MEPEMEHHOTO0 TOKA /IJIsi CBAPKH: CBAPOYHbIE
TpaHchoOpMaTOPBHI.

JIa6.pab.1-UccnenoBanue cBapoyHOro TpaHc(hopmaTopa ¢ CEKIIMOHUPOBAaHHBIMU
oomotkamu TC-100.

Jla6.pab.2,3- M3yuenue cBapoyHOro TpanchopmMaTopa ¢ MArHUTHBIM [ITYHTOM.
Tema. UCTOYHHKY MUTAHUSA MEPEMEHHOT0 TOKA /115l CBAPKH: CBAPOYHbIE
YCTAHOBKH.

JIa6.pab6.4,5-UccnenoBanne ucrounnka nuranus Y'Y 101 (1,2)
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JIa6.pa06.6,7-UccnenoBanne uctounnka nuranus THP-300 ( 1,2)

Tema. UCTOYHMKH MUTAHUS MOCTOSTHHOTO TOKA: CBAPOYHbIE BHITIPSIMUTEJIH
JI1a6.pa6.8,9-MccnenoBanue cBapounoro Beipsmutenss BCBY-400 (1,2)
J1a0.pa0.8,9-MccnenoBanue cBapouroro Beinpsmuteias BJIY-506(1,2) mo Beioopy

Kpurepuu oneHku:

- OIICHKA « OTJIMYHO» BBICTABJISIETCS CTY/ICHTY, €CJIM BHITIOJHEHA J1a0. U
npakTHueckue pad., 0hOpMIICHBI OTUETHI U CIETIaHBI BBIBOJIBI 10 pe3yibTaTaM
uccnenosanuii 11, 100% npaBuiibHbIE OTBETHI HA BOIIPOCHI,

- OLIEHKA «XOpOILI0» BBICTABIISIETCS CTYAEHTY, €CJIU BBIIOJHEHBI J1a0. U
npakTHueckue paod., 0hOpMIIEHBI OTUETHI U ClIeJaHbl BEIBOJBI IO pe3yIbTaTaM
uccnenosanuii 11, 80% npaBuiibHbIE OTBETHI HA BOIIPOCHI;

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

- OLICHKA «HEYI0BJIETBOPUTEIBLHO)» BBICTABIISETCS CTYICHTY, €cliu BbInoiaHEeHbI 0%
1a0. u npaktuyeckue pad., 30% npaBuiIbHbIE OTBETHI HA BOIIPOCHI;

11. Ob6pa3oBaTesibHbIE TEXHOJOTHN U METOAUYECKHE YKA3AHHUS 110 OCBOCHHIO
AUCHMILVIUHBI (Y4e0HOI0 Kypca)

[Ipu  peanuzanuu  JUCHUIUIMHBI ~ TPUMEHSIOTCA  MH(OpPMAlMOHHbBIC
TEXHOJIOTUU TPAAUIMOHHOTO, MOAYJBLHOro (IO OTACIBHBIM TeMaM) OOy4YeHus,
WHTEPAKTUBHbIC TMpPaKTUYECKUEe paldoThl, BUACOPUIBLMBI, HH(OOPMALIMOHHbBIC
TEXHOJIOTH (MHTEPHET) U DJIEMEHThI TEXHOJOTUU MPOCKTHOrO OOYy4YeHUs, MyTeM
CO3aHusl CTYACHTOM MNpe3eHTauui 1o 3amaHHon T1eme. Hcnome3dyercs
TECTUPOBAHWE JJISI OLEHKM CTENEeHW YCBOEHUs Marepuana. [Ipumensiercs
TEXHOJIOTUs 00yueHus B pexume onnaia B OMOC.

MeTtoauyeckue ykazaHus NPenoJaBaTesro
[Tpu ocBoeHMM BCEeX pa3/enoB IUCIUIUITMHBI HEOOXOANMO COUYETaHHE BCEX
dbopM y4eOHOI NEeATENHHOCTH: U3y4YeHHE JEKIIMOHHOTO MaTepHhalia, BBITOJHCHHE
3aJjaHUi Ha JJaOOPATOPHBIX 3aHATHIX, KaK C MCMOJb30BaHNEM KOMITBIOTEpA, TaK U
0e3 Hero, camocTosiTeJIbHasE paboTa C PEKOMEHAYEMOH JUTEpaTypoud H
UCTIOJIb30BaHUE METOAMYECKHUX YKa3aHUI, KOHCYJIbTAI[UH MPENo1aBaTese.

12. YueOHO-MeTOAMYECKOE o0ecnieYeHre TUCHUILTHHBI (Y4e0HOro Kypca)

12.1. O6s13aTesibHAA JTUTEPATYpa
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Ne
/o

bubmmorpaduueckoe
OTHCaHNE

Tun (yueOHUK,
ydueOHoe nmocobue,
y4eOHO-METOTNIECKOe
nocooue, MPaKTHUKYM,
ayJIuo-, BUACOMOCOOHS

H JIp.)

Koin-Bo B
oubmnoreke

TexHoJ0rUA U
000py10BaHNe CBAPKHU
IUIaBJIeHHeM [ DJIEKTPOHHBIN
pecypc] : 1ab. mpaktukym / B.
I1. Cupopos [u ap.] ; TT'Y ;
WH-T MammHOCTpOEHUS ; Kad.
"CBapka, o0paboTka
MaTepualioB JaBJICHUEM U
POJCTBEHHBIE MPOLIECCHI" ; MO
pen. B. I1. Cunopoga, K. B.
MotopuHa. - TT'Y. - TonesaTTi
:TI'y, 2017.-392 c. -
bubmuorp.: c. 379-380. - ISBN
978-5-8259-1019-2.

JlabopaTopHbIit
MPAKTUKYM

Penozurtop
i TT'Y

Koporkosa I'. M. DneMeHTHI
CUCTEM yTIPABIICHUS
MaITHHOCTPOUTETHHBIM
o6opymoBaHUEM
[DnexTpoHHBIN pecypc] :
AJEKTPOH. yueO. mocodue / I
M. Kopotkosa, K. B. Motopun
; TTY ; Ua-T
MaIIUHOCTPOCHUS ; Kad.
"CBapka, o0paboTka
MaTepHuasoB JIaBICHUEM U
POJICTBEHHBIE TIpoIiecch”. - [2-
e u3n., uctp.] ; TI'Y. -
Tonpsattu : TI'Y, 2016. - 142 c.
- bubauorp.: c. 93. - Ilpun.: c.
94-142. - ISBN 978-5-8259-
1004-8.

DIIEKTPOHHOE
ydyeOHoe nocobue

Penozutop
nii TT'Y

12.2. /lonoqHUTEeIbLHAS JUTEPATYPA U Y4eOHble MaTepHaJbl (ayauo-,
BH/1€0TIOCOOMS U JIP.)

dona HayuHou oubmmorexku TI'Y:
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bubnuorpaduueckoe Tun (yueOHUK, Konuuec
OITMCaHUE ydaeOHoe rmocooue, TBO B
/11 y4eOHO-METOIMUECKOE ouoIIMoTEKE
mocooue, IPaKTUKYM,
ayJIno-, BUICOIIOCOOUS U

Jip.)

Mumotn, B. C. HWcrounukn VueOHuK 50
MUATAHUS JUIsl CBApKHU : y4eO. AJis
By30B / B. C. Mumotun, M. II.
[Tamumos, C. M. Ilanuypos.-
I'pup YMO — M. : AMPHUC-
ITPECC, 2007. - 379c. : wun.-
(Bricmiee o0Opa3oBaHue).-
bubnuorp.: c.378-379. -
ISBN978-5-8112-2741-9.

Texnonmorus u  00OpyIOBaHUE JlabopaTopHbIit 180
CBapKu JIaBJICHUEM : MPaKTUKYM
nabopaTtopHblil npaktukym / B. T1.
CunmopoB [u gp.]; TI'Y; xad.
«O0opyOBaHWE U TEXHOJOTHUS
CBApPOYHOTO MPOU3BOACTBAY ; [0
pen. B. II. CumopoBa u ap.]. —
TI'Y.- Toapsartu : TI'Y, 2007. —
363c.: un. — bubaumop. B KOHIIE
rnaB. — [lpun.c. 348-359.- ISBN
978-5-8259-0374-3.

COT'JIACOBAHO
JlupexTop Hay4dHOU OMOIMOTEKN AM.
AcaeBa
(noonucy)
(U.0. Damunus)
«_» 2017r.
MIT

12.3. Ilepeuenb pecypcoB MH(POPMANUOHHO-TEJTEKOMMYHHUKAIMOHHOM
ceru ""UnTepuer"

1.9BC «JIanb» : e.lanbook.com [snekTponnsiii pecype] : 3BC.- Mocksa, 2000. —
pexxum goctyna http://edu.tltsu.ru/sites/site/php?s=122&m=42414

2.Caittr  ®enepanbHOM  CAyKObBl MO  MHTEUIEKTyaJlbHOM  COOCTBEHHOCTH:
http://www1.fips.ru ...

3.Poccuiickuii cepBep maTeHTHOW wuHpopManuu EBpomeiickoro mnaTeHTHOTO
BegoMcTBa: http://ru.espacenet.com
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12.4. IlepeyeHb NPOrpaMMHOI0 o0ecleYeH st

Ne Haumenopamme O PexBu3uTHI zmmB?pa
n/n (naTa, HOMep, CPOK TeMCTBHUA)
1 Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL | metictBus — 6eCCpOYHO;
Acdmc koHTpakT Ne 1653 or 14.12.2018,
CPOK JIEHCTBHSI — OECCPOYHO
2 Office Standard:
Office Stdandard 2013 Russian OLP | kouTpakr Ne 690 ot 19.05.2015,
NL AcademicEdition CPOK JCHCTBHS — O€CCPOUHO
Office Stdandard 2016 Russian OLP | morosop Ne 757 ot 04.07.2018, cpok
NL AcademicEdition JCHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP | koutpaktr Ne 727 ot 20.07.2016,
NL AcademicEdition CPOK JeHCTBHsI — O€CCPOUHO
3 Mirapolis Human Capital Management | auiieH3MOHHBIMH JIOTOBOP Ne
42/02/22-K ot 02.02.2022, cpoxk
necteus — 10 31.08.2022
12.5. Onucanue MarepuaIbLHO-TEXHHYECKOW 0a3bl, HEOOXOAUMOMN /4
OCyIleCTBJIEHHsI 00pa30BaTEJIBLHOI0 MpoLecca Mo AUCIUIIMHE (MOILYJII0)
HauMeHoBaHue
000py10BAHHBIX
yHeOHbIX DakTHYecKu ~ §
Ka0OMHETOB, = e =
1260paTopHuii, Ilepeyennb anpec yueombIx | ;| £ X
Ne Ka0OHHETOB, = g a2
o/n | MACTEPCKHUX H Ap. OCHOBHOT0 1aGopatophii, = T =
00bEKTOB 1151 00opyaoBaHus S =
MAaCTEPCKHUX H = SR
NPOBeJAeHNs = <z 3
MPAKTHYECKUX U Ap- =
J1a00pPaTOPHBIX
3aHATHH
JlabopaTopus Cronsl yuennueckue | 445020 64 16
"UcTounnkn JIIBYXMECTHBIE , | Camapckas
NUTAHUS CTYJIbS 00J1aCTh, r.
1 | TEXHOJIOTHYECKUX | YYEHMYECKHH , CTOJ | ToJbATTH,
ycraHoBok" (E-101) | cTynbs JUIS | YIL
MPENOJAB. Hocka | benopycckas,
ayIUTOpHAs 16 B, (E-101)
(menoBasi), Peoctat
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n/n

HaunMeHoBaHue
000py10BAHHBIX
Y4eOHBbIX
Ka0MHETOB,
Jadoparopmii,
MAaCTepPCKHX H Ap.
00bEKTOB /I
NPoBeJAeHNs
NPAKTUYECKHUX H
J1a0opaTopHBIX
3aHATHH

Ilepeyenn
OCHOBHOI'0
o0opyaoBaHus

dakTHYeCKUH
aapec y4eOHbIX
KAa0MHETOB,
Jadoparopuii,
MACTEPCKHUX U

Ap.

Ilromans, M

KoaunuecrBo
MOCATOYHBLIX MECT

6amnactaeiii Pb-302
, kad razoBbiii c
OaJJIOHOM  aproHa,
Kowmrmsrotep,
HNctouHuk nuTaHus
NI I-300M,
PabGoune cton co
CTEHAOM TUISt
U3MEpEeHUs ,
Brmpsimurens
cBapouneii BCBY-
40, CBapouHbIi
armapar,
[limazmenHas
yctaHoBka MIIVY-4,
Tpancopmaropsl
CBApOYHBIE ,
Beimmpsmurens
CBapOYHBIN
201,
CBapOYHBIN,
VYcranoBka TUTSL
capku  YJII'Y-101,
Brmpsimurens
cBapounbsii BCBY-
160, Brimpsmurens
capounbii MCBY-
80, Anmnapat
cBapounbli  AII-5,
Beimpsimurens
ceapounbiii  BCII-
160, YcraHoBka g
CBapKHU.

BJY-
Anmnapar
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n/n

HaunMeHoBaHue
000py10BAHHBIX
Y4eOHBbIX
Ka0MHETOB,
Jadoparopmii,
MAaCTepPCKHX H Ap.
00bEKTOB /I
NPoBeJAeHNs
NPAKTUYECKHUX H
J1a0opaTopHBIX
3aHATHH

Ilepeyenn
OCHOBHOI'0
o0opyaoBaHus

DaKkTHYeCKUI
aapec y4eOHbIX
KAa0OMHETOB,
Jadoparopuii,
MACTEPCKHUX U

Ap.

Ilromans, M

KoaunuecrBo
MOCATOYHBLIX MECT

KomrnbrorepHslii
kiacc. Ilomenienue
ISt
CaMOCTOSITEJIbHOU
paboTel. YuecOHas
ayIUTOpUS TUTSt
IPOBEACHUS
3aHATHN
CEMHUHApPCKOTO
THUIIA. VYuebHas
ayIUTOpUS TUTSt
KYpCOBOTO
MPOEKTUPOBAHUS
(BBINIOJIHEHUS
KypCOBBIX  paboT).
VYyebOnas
ayIUTOpUS
POBEACHUS
IPYIIOBBIX u
WHJIUBUTYaJIbHBIX
KOHCYJIbTALIU .
VYuebHas
ayIUTOpUS
MPOBEICHUS
3aHATAM TEKYIIETO
KOHTPOJIS u
IIPOMEXYTOUYHOU
aTTeCTallH.

(T-401)

JJIA

JJIs1

Cron y4eHHuecKuil.,
KOMITBIOTEP C
BBIXOJIOM B  CETh
UHTEPHET

445020
Camapckas 0011
r. Tonpsarru, yi.
benopycckas,
14,

(T"-401)

84,8

16

VueOHas
ayaAuTOpUs
MIPOBEICHUSA
3aHATUU
JIEKIIMOHHOTO THIIA.

JJIA

Jlocka ayauropHas
(MenoBasi),  CTOJIBI
YYEHUYECKHE, CTOJI
IPENoAaBaTEIbCKUH,

CTYJIbA, CTCHIBI,

445020
Camapckasi 0011
r. Tonbsarru, yi.
VmakoBa, 59,

(C-508)

34,1

10
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n/n

HaunMeHoBaHue
000py10BAHHBIX
Y4eOHBbIX
Ka0MHETOB,
Jadoparopmii,
MAaCTepPCKHX H Ap.
00bEKTOB /I
NPoBeJAeHNs
NPAKTUYECKHUX H
J1a0opaTopHBIX
3aHATHH

Ilepeyenn
OCHOBHOI'0
o0opyaoBaHus

dakTHYeCKUH
aapec y4eOHbIX
KAa0MHETOB,
Jadoparopuii,
MACTEPCKHUX U

Ap.

Ilromans, M

KoaunuecrBo
MOCATOYHBLIX MECT

VuyeOHas
ayJIUTOpUS IS
IIPOBECHUS
3aHITUU
CEMHHAPCKOTO
THIIA. VYueOnas
ayJIUTOPHUS IS
KYpPCOBOTO
MIPOCKTUPOBAHMUSI
(BBITIOJIHEHUS
KYpPCOBBIX paloT).
VyeOHas

ayIUTOPUS TUTSL
IIPOBECHUSA
IPyIIIOBBIX "
WUHIAUBUYAJIbHBIX
KOHCYJIbTALIUH.
VYueOHas
ayJIATOPUS TUISL
IIPOBECHUS
3aHATAA TEKYILETO
KOHTPOJIA u
MIPOMEKYTOUYHOU
aTTeCTallUH. (C-
508)

IKaQbI.
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