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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHUs OUCHUIUIMHBL (Monyinsi) «VCTOYHMKM mNHUTaHUS [UIsl CBapKU»
SIBIIIIOTCS: TIPUOOPETEHUE CTYACHTAMU 3HAHUN B OOJACTH MPHHIIMIIOB Pa0OTHI, YCTPOWCTBA U
O0COOCHHOCTEH JKCIUTyaTalldd UCTOYHUKOB MUTAHUS, UCIOIB3YIOIIMUXCS B MpOIeccax TyroBOM
CBApKH U B POJICTBEHHBIX JIEKTPOTEXHOJIOTUYECKUX MPOIIECCax.

OCHOBHBIMU 33/1a4aMH JUCIUIUTAHBI SIBIISIOTCS:

- mpuoOpeTeHne CTyJeHTaMH 3HAHUH 1O CBS3HM XapaKTEPUCTUK MCTOYHUKOB MUTAHUS C
XapaKTepUCTUKAMU HX BO3JEHUCTBUS Ha CBapHUBacMOE€ HU3JIEIHe, C YCTOWYMBOCTBIO CHCTEMBI
“UCTOYHMK MUTAHUS — JIyTa — CBapUBaeMoe u3zenue’;

- U3y4eHHUE CIOCOOOB PEryJIHpOBaHUS [apaMEeTPOB CBAPOYHOW NIyrd MpU ACHCTBUU
pa3IMYHBIX BO3MYILIEHUH, CHOCOO0B (OPMUPOBAHUS BOJBTAMIIEPHOW XapaKTEPUCTHKHU
MCTOYHUKA MUTAHUS.

- ¢opMUpOBaHUE YMEHHS ONpPEACIsATh HA3HAYCHHE MCTOYHHKA MO ero abOpeBwarype u
BBIOUpATh Ui KOHKPETHOTO TEXHOJIOTMYECKOTO IMpoliecca Hambosee MOAXOASIIUNA MCTOUYHUK
MTUTaHWS,;

- U3y4YCHHE TUTIOB U KOHCTPYKIUI pa3IUYHBIX HCTOYHUKOB MUTAHUS: TPAHCPOPMATOPOB,
BBITIPSIMUATEJICH, TEHEPATOPOB, HHBEPTOPHBIX NUCTOUHUKOB ITUTAHUS.

2 MecTo ITMCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

Juctunnuaa VICTOYHUKYM TUTaHUS I CBAPKU BXOJIUT B BAPUATUBHYIO 4acTh Y4€OHOTO
1J1aHa 00pa30BaTEIbHOM IPOTPAMMBI.

Jnst  w3ydeHuss  IUCHMIUIMHBI ~ HEOOXOoAuMbl  3HaHWS  (YMEHHWs,  BJIaJICHUSA),
c(hopMUPOBaHHBIC B pE3YJIbTaTe U3yUYCHHUS JUCITUTUIHH/ TPAKTHK:

dusuka

Marematuka

BBenenue B HanpaBieHue

Teopust cBapOUHBIX IPOLIECCOB

3Hanus (YMEHUS, BIaJleHUs), MOTYYCHHbIE TPU MU3yYEeHUU JAaHHOW AUCHIUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

[ToaroroBka k caye v craya rocyapCTBEHHOI0 K3aMEHa

[ToaroroBka K 3aIMTe U 3aIUTA BBITYCKHOMN KBAIN()UKAIIMOHHONW PabOThI

ABTOMaTHYECKUE CUCTEMBI YIIPABJIEHUS B CBAPOYHOM MPOU3BOJICTBE

ABTOMAaTH3a1MsI CBAPOUYHBIX IIPOLIECCOB

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu s

B pesynbprate ocBoeHUs AMCHUILIMHBI (MOAYnsl) «VCTOUHMKM NMUTaHUS Ui CBapKH»
oOyyaromuiics JoKeH 001a1aTh CIEAYIOMIUMU KOMIETEHITUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

[TK-13 coco6HOCTHIO 00€CTIeunBaTh TEXHUUECKOE OCHAIICHHE Pa00UNX MECT C pa3MEIICHUEM
TEXHOJOTHYECKOT0 000pYI0BaHUsI; YMEHHEM OCBAaWBaTh BBOJAMMOE 000PYIOBAHUE

3HaTh - OCHOBHbIE HAYYHO — TEXHUUYECKHUE MPOOJIEMbI MUTAHUSI CBAPOYHON AYTH U
YIPaBIEHUE CBAPOUYHOM Tyroi, Kak ICTOYHUKOM YHEPTUU JIJISl CBAPOYHBIX
MPOLIECCOB; MPUHIUIIBI TOJYYEHUS BOJIBT — AMIIEPHBIX XapaKTEPUCTUK
CBapOYHBIX UCTOYHUKOB MUTAHUS; 0COOEHHOCTH KOHCTPYKTUBHOTO
BBINOJIHEHUS CBAPOYHBIX TPAHC(HOPMATOPOB, BBINPSMUTEIEH, TEHEPATOPOB,
THUIIBI CBAPOYHBIX UICTOYHUKOB IMUTAHUs, BBIITyCKaeMbIX B Poccuu u 3a
pyOekoM; 0COOEHHOCTH MCIIOJIb30BaHUSI CBAPOUHBIX HICTOYHUKOB ITUTAHUS B
peaJIbHBIX TEXHOJIOTMUYECKUX MpoIeccax




YMeThb - IIpaBHUJIBHO BBI6I/IpaTB HNCTOYHHK IMHUTAHUSA JJIsI KOHKPETHOT'O

TEXHOJIOTHYECKOTO MPOIecca; COOMPATh CBAPOUHYIO LIETIb C
WCIOJIb30BaHKUEM BbIOPAaHHOT'O MCTOYHUKA MUTAHMS; HAJIAXKUBATh

MPaBWIBHYIO pPa0OTy HCTOYHHKA, PETYIIHPOBATH CBAPOUHBIC HCTOUHUKH U
yCTpaHATh HEHCIPABHOCTH B UX paboTe

BJ'Ia,I[eTB -HaBbIKaMH pacd€Ta U IMMPOCKTUPOBAHUSA IJICKTPUUCCKHUX SJIEMCHTOB JIA

HCTOYHHUKOB ITUTAaHUA

ITK-15 ymeHuneM poBepsATh TEXHUYECKOE COCTOSIHUE U OCTATOYHBIN PECYPC TEXHOJIOTHUYECKOTO
000pyI0BaHUs1, OPraHU30BbIBATH POPUIAKTUYECKUIA OCMOTP U TEKYLIHI pEMOHT 000py10BaHUs

3HaThb KPpUTCPUH OLUCHKU TCXHUYCCKOTO COCTOAHUA 060py;[0BaH1/1;1

Ymern -IIPOBEPATH TCXHUYCCKOE COCTOSIHHUE U OCTaTOYHBIN peCypcC SJICMCHTOB

QJICKTPHUYCCKUX CXCM

Bnanets -HaBBIKAMU MCHBITAHUM QJICKTPHYCCKUX CXCM

4. CTpyKTYypa, 00b€EM U collep:KaHue TUCHUILIUHBI (MOLYJI5)
OO0mmast TpyI0eMKOCTh JUCIMILIAHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B TOM

qyucie:
— KOHTaKTHas pabora — 6,7 akaJ1. 4acosB:

— ayTuTOpHas — 6 akaj. yacos;

— pHeayautopHas — 0,7 akaj. 4acoB

— camocTosTeabHas pabota — 97,4 akaj. 4acos;

— IMOATOTOBKA K 3a4éty — 3,9 akaj. yaca
dopma arTecTauu - 3a4eT

AynutopHas
KOHTaKTHas paboTa

Paszen/ Tema (B akaj. yacax)

JUCITUTIIUHEI

Kypc

n1ab. | mpaxr.
3aH. | 3aH.

Jlek.

CamMocTosiTenbHas
paborta cTymeHTa

Bun
CaMOCTOSATENbHON
paboThI

dopma TeKyLIEero
KOHTPOJIS
YCIIEBa€MOCTH U
IPOMEXKYTOYHOM
aTTecTaluu

Kon
KOMITIETEHIIUU

HCTOYHHUKOM SHEPIUU NJIs1 CBAPOYHBIX NPOLECCOB;

1. OcHOBHBIC HAYYHO — TEXHHUYECKHE POOIEMbI MUTAHUS CBAPOYHOI YT W YIPaBJICHUE CBAPOYHOM IyroM, KaKk

1.1 OcHoBHBIE HaydHO —
TEeXHUYECKHE  MPOOIeMbI

MITaHUSl CBapOYHOW JyTH CamocrosTenpHOE
U yIOpaBleHHe cBapouHoii| 4 1 22,4 |u3yueHune yuyeOHOM 3auer. [K-13, TIK-15
IYroi, KaKk HCTOYHUKOM JIUTEPATYPBI.
9HEPIUM I CBapOYHBIX
TPOLIECCOB;
Wroro no pazaeny 1 22,4
2. TIpUHIMIIBI TOTYYEHHS BOJIBT — AMIIEPHBIX XapaKTEPUCTHK CBAPOYHBIX HCTOYHHKOB TUTAHUS,
2111 oryde
BOHBTpHHHme r;;g; :Ij: CamocrosTenpHOE
p /11 25 |m3yueHune yueOHOM 3ayer. [K-13, TIK-15
XapaKTEePHCTHK CBAPOYHBIX
JIUTEPATYPBI.
WCTOYHUKOB NIUTAHWUS, 4
2.2 JlabopatopHas pabora:
I JIP
Toctpoere BAX 1 OATOTOBKA K2 | Baupura JIP Nel. | TIK-13, [TK-15
odopmienue JIP.
HCTOYHHKOB TTUTAHUS
Wroro no paspeny /11 1 25

3. Oco0eHHOCTH KOHCTPYKTUBHOTO BBINTOJHEHHS CBAPOUHBIX TPAHC(HOPMATOPOB, BBHIIPSIMUTENEH, TeHEPaTOPOB, TUIIBI
CBapOYHBIX HCTOYHUKOB ITUTaHMUs, BHIITyCKaeMbIX B Poccun 1 3a pybexom;




3.1 OcobOeHHoCcTH

KOHCTPYKTHBHOTO
BBITIOJIHCHUST ~ CBapOYHBIX CaMocTosTenbpHOe

TpchcpopMaTcpoB, 1 H3yueHHe yueOHOU 3aver. 3ampra JIP

BBIIPSMUTENEH, 1 25 JIUTEPaTypBhL. Ne2 I1K-13, TIK-15
TEeHEepaTopOB, THITBI IToaroroska k JIP, -

CBApPOYHBIX  HCTOYHUKOB otopmienue JIP.

MIMTaHUS, BBHITYCKAEMBIX B

Poccuu u 3a pybexom;

HUroro no pazaeny 1 11 25

4, Oco0EHHOCTH HCIIOJIL30BAHUS

CBapO4YHbIX UCTOYHUKOB ITUTaH

1 B pCAJIbHBIX TEXHOJIOTUYECKUX IIPOIIECCax

4.1 OcobenHocTu CaMoCTOsTEIbHOE
chapoux  cTouHIKoB e | 31t Caasa

P /11 25 PaTypBI. pacuerroro | ITK-13, TIK-15
MUTaHUS B pPEabHBIX Brlimonnenune

3aJlaHusl.

TEXHOJIOTHYECKUX pacueTHoro
mporeccax 3a1aHusl.
HWroro no pazneny /11 25
5. 3ager
5.1 3auer ITK-13,I1K-15
Hroro no pazneny
HWroro 3a cemectp 421 97,4 3au€T
HToro no gucLuIninHe 421 97,4 3a4eT TIK-13,I1K-15




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJIOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MpPsAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NndopmannonHass Jekuuss —  [OCIEAOBAaTEIbHOE  H3JIOKEHHWE Marepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

JIaboparopHast paboTa — opranusanus yueOHOH paboThI C pealbHBIMA MAaTEPUATLHBIMUA U
MH(OPMALIMOHHBIMU O0BEKTaMH, HKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX OOBEKTOB.

2. VlHTepakTUBHBIE TEXHOJOTUU — OpPTraHu3alusg 00pa3oBaTENIbHOIO IMpoliecca, KoTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IECTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO- 3HAUYMMOTO /i HUX oOpa3oBarenbHOro pesynpTaTa. Hapsgy co
CHCIHUAIM3UPOBAHHBIMA ~ TEXHOJOTHSIMH ~ TaKOTO  poJa  NPUHIMUI  HHTEPAKTUBHOCTH
MPOCJIEKUBAaETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  0Opa3OBaTENbHBIX  TEXHOJOTHUH.
WHTEpakTHBHOCTH TOAPA3yMEBACT CyOBEKT-CyOBEKTHBIE OTHOIICHHS B XOA€ 00pa30BaTeIbHOTO
mpolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBAIOLIEiiCs HHPOPMAITMOHHO-PECYPCHOM
CpEJBbL.

CeMuHap-IuCKycCcHsl — KOJUIEKTHMBHOE OOCYXJIEHHE KaKoro-iudo CIOPHOTO BOMpOCa,
npoOJeMbl, BBISIBICHHE MHEHHH B Tpynne (MEX-TPYNIOBOH AHMAlOr, IHCKYCCHS Kak
CIIOp-IUaJIor).

3.  HudopmannoHHO-KOMMYHUKAllMOHHBIE ~ OOpa3oBaTENbHBIE  TEXHOJIOTUH  —
oprasu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHNH CHEeMaT3UPOBAHHBIX
IPOrpPaMMHBIX CpeJl U TEXHUUECKUX CPENICTB pabOThI ¢ HH(pOpMaLIKEH.

@opMbI Y4eOHBIX 3aHATHH C WCIOJIB30BaHUEM HH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTH:

Jlexuus-Bu3yanu3anms. — HW3JI0KEHUE COJIEP)KaHUS CONPOBOXKIACTCS IMpe3eHTaluei
(1emMoHCTpalyel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpapUUECKUX, ayJu0 U BUJIEOMATEPHAIIOB).

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
ITo mucuurummee «VICTOYHMKY MUTaHUA U1l CBAPKW» IIPELYCMOTPEHA ayAUTOPHAS U

BHCAYAUTOpPHAsA CaMOCTOATCIIbHAA pa60Ta o6yqa101u1/1x051.

AyIuTOpHAs CaMOCTOSATENIbHASI Pad0Ta CTYACHTOB MPEIIOIaraeT BBIMOJHEHUE Ta00paTOPHBIX
pador.

JlabopaTopnas paGora Nel «Meronuka CHATHS BOJIbT-aMIIEPHON XapaKTEPUCTUKU
HHBCPTOPHBIX HCTOYHHKOB IMUTAHUA C UCITIOJB30BAHHUEM PA3JIMYHBIX HpI/I60p0B».

Lens pabotsl: [Toctpoenre BAX ncrounnkoB nutanus. [Ipuobpecty 3HaHUS U yMEHUSI IPU
noctpoeHnd BAX HCTOUHMKOB MUTaHUSA

XoJ1 BBIITOJTHEHHST PaOOTHI:

1. O3HaKOMJIEHUE C TEOPETUUECKUMHU CBEICHUSIMU



2.

H3y‘lI/ITI) U HAYCPTUTH OCHOBHBIC TUIIBI BHCITHUX XaPAKTCPUCTUK UICTOYHUKOB ITUTAHUA

JUIsl IyTOBOW CBApPKU: KPYTOIAIAIOIIYIO, TIOJIOTOMaIaI0IYI0, )KECTKYI0, BO3PACTAIOIILYIO.

3.

4.

W3y4unuTh ¥ HAUEPTUTH BOJIbTAMIIEPHBIE XapaKTEPUCTUKU CBAPOUHOM JYTH.

OTBeTHTH Ha KOHTPOJIbHBIC BOIIPOCHI

Kountposbnsie Bonpocs! k 3amurte JIP Nel:

1.

2.

10.
11.
12.
13.

14.

Kak Ha3pIBalOT HCTOUHUKH [IEPEMEHHOIO U IIOCTOSIHHOI'O CBAPOYHOI'O TOKA?

Kakyro nyry Ha3pIBatoT CBapO4HON?

UTo xapakTepu3yeT BHELIHAS XapaKTEPUCTHKA UCTOYHUKA CBAPOUYHOTO TOKa?

Uro xapakTepu3yeTr cTaTUYecKasl BOJIbTaMIIEpHAsl XapaKTEepUCTUKA CBAPOYHOU Tyru?
KaxoBa BHeIIHsS BOJIbTaMIIEpHAsl XapaKTEPUCTHUKA CBAPOUHOT0 TpaHchopmaTopa?
KakoBa cratuueckasi BoJabTaMIIepHask XapaKTEPUCTUKA CBAPOUYHOMN AyTru?

Kak perynupyroT TOK B CBapOUYHBIX TpaHC(HOPMATOPOB, FTEHEPATOPOB, BHIIPSIMUTENICH?
KakoBo HampskeHHE X0JIOCTOrO X0/1a CBApOUHBIX TpaHchopmaropa u reneparopa?
KakoBo Hanpsi’keHue ropeHust Ayr 1 KOpOTKOTO 3aMbIKaHUS IIPU PYYHOM CBapke?
Uem xapakTepusyeTcsi pexuM padoThl HCTOUHUKA TUTAHUS CBAPOYHOM 1yru?

Yro Takoe — npsimast 1 oOpaTHast MOJSPHOCTH CBAPOYHOTO TOKa?

Ha3nauenue G6amnactHoro peocrata?

Jlns kakux 1esnei npeaHa3HaueHbl OCHMILISTOPBI?

Oco0eHHOCTH HHBEPTOPHOTI'O UCTOYHUKA TUTAHUSI CBAPOYHOM JTyTH.

Na6opatopHana pabora No2: «TecTMpoBaHUE CBAPOUHbIX TPAaHCHOPMATOPOB Ha CTEHAE.»

Lenb abortbl: Hay4yunuTCcAa npon3sBoanTb pa3sinvyHblE€ BUAbI WCNbITAHWI Ha cteHae onAa CBapOYHbIX

TpaHcdopMaTopos.

3Tanbl nposeaeHna paboTbl:

1. N3mepeHne conpoTMBAEHNA N30aALMN 0OMOTOK OTHOCUTENBHO KOpryca N mexay 06MoTKamu;
2. McnbiTaHWe aneKTpUYecKoit NPOYHOCTN N301AUUMM 0BMOTOK OTHOCUTENBHO KOpyca 1 mexay
o0bMOTKamu;

3. OnbIT X0N10CTOrO X043;

4. MpoBepKa NnpeaenoB peryinpoBaHnUA CBapOYHOIo TOKa;



5. MpoBepKa mexaHnYecKomn npoYyHocTM TpaHchopmaTopa (OnbIT MHOrOKPaTHOTO KOPOTKOro
3aMblKaHUA);

6. MpoBepKa 3NeKTPUYECKOM NPOYHOCTN MEKBUTKOBOW M301ALUNK;
7. MoaroToBKa BbIBOAOB NO paboTe;
8. OdopmneHne otyeTa no paborte.

Kountponbusie Bompocs! k 3amurte JIP No2:

1. No cxeme cTeHaa 0b6bACHUTE npuHUUN pa6OTbI CTeHAa Npwu pasanyHbIX BUAAX WCNbITaHWUI. YKaXKnTe
Ha CXeMe 31EMEHTbI.

X6

2.Yem OTAIMYAOTCA KOHCTPYKLMKM CBAaPOUHbIX TPAHCHOPMATOPOB OT KOHCTPYKLMIA 0ObIYHbIX
TpaHcdopmaTopoB?

3. Kak perynmpytoT TOK B CBapOUHbIX TpaHchopmaTopax, reHepaTopax, BbINPAMUTENAX?
4. KaK ycTpoeH cBapoYHbIi TpaHCPOPMATOP C OTAENbHBIM PErYAATOPOM?

5. KaK ycTpoeH cBapoYHbI TpaHCHOPMATOP C BCTPOEHHbIM PEryasTopom?

6. KaK ycTpoeH cBapo4HbIli TpaHCchopMaTop € NOABUMKHON OBMOTKOM?

7. KaK ycTpoeH cBapoYHbIi TpaHCHOPMATOP C MarHUTHbLIM LUYHTOM?

Mpumepbl MHAMBUAYANbHBIX AO0OMALUIHUX 3a4aHUN
Pacuérnoe 3ananue Nel: Ilpumep pacuéra Tpancpopmaropa
Hcxonubie nanHbie pacyéTa

Hanpsoxenne nepsuyanoit oomotku B 220



Hanpsoxenus Bropuunsix oomoroxk B300/18

Yacrora Toka/, I'1g 400

[ToHBIE MOIITHOCTH BTOPUYHBIX 00MOTOK, BA 120/50

Koaddunmentsr momtHoctu cos@y/ cospz  0,65/0,9

Temmnepatypa okpyxarotei cpessi, °C 30

PacuérHoe ycioBue MUHUMYM CTOMMOCTH

Pacuérnas momnocTh Tpanchopmaropa Sp, BA: Sp=S,+Ss, Sp = 120 + 50 = 170.

Jlns paccunteiBaeMoro Tpanchopmaropa MomHocThio Beiie 100 B A npu ycnoBuu MUHHMYyMa
CTOMMOCTH I1eJIeCO00pa3HO UCIOJIb30BaTh OPOHEBOM MJIACTHHYATHIA MarHUTONPOBOA. [list
yactoTsl ceTd 400 ['1 1 mpu yCIIOBUM MHHHUMYMa CTOMMOCTH BHIOMpAEM TOpsiueKaTaHyio CTallb
Mapku 1521 Tommunoi 0,2 mm.
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Karymka tpancdopmartopa

o

CBoaHble 1aHHbIe pacuéTa TpancgopmaTopa

Macca cranu cepaeunuka, kr 0,722

VY nenbHbI pacxon ctanu, Ki/kBA 4,25

Macca meau 0OMOTOK, KI' 0,163

VY nenbHelil pacxog menu, kr/kBA 0,959

OTHoOIIIEHHE MACCHI CTAIA K MacCe MeIH 4,43
[Torepu B cTanu cepaeunnka, Bt 3,97

[Torepu B Mmenu o6mMoTOK, BT 5,2

OTHoleHne NOTEPH B MEAU K MOTEPSIM B CTAJIH 1,31
KIIJ] mpu HomMmuHaBHOM Harpy3ke 0,931

MakcumanbHOE TPEBBIIICHUE TEMITEPATyPhl 0OMOTKH TpaHChOpMAaTOpa HaJl TEMIIEPaTyPOi
OKpyXxaroriei cpenbl, °C 50,7

OTHOCUTENBHBIN TOK X0OJIOCTOTO xoma 0,206

OTHOCHUTEIbHBIC H3MCHCHUS HAITPAKCHUS ITPpU HOMUHAaJIbHOMU Harpyske: Ha BTOpOﬁ 00MOTKE
0,0269

Ha TpeTheit oomotke 0,0107



Pacuétnoe 3aganue Ne2: [Ipumep pacuera miIaBKuX MpeaoXpaHuTesie.

[TpousBecTu pacueT u BHIOPATH TUIABKUE TPEOXPAHUTEIH JISI 3AIIUTHI
AIIEKTPOTIPUEMHHUKOB, N300paKEHHBIX HA OJTHOJUHEHHON DJIEKTPUIECKOM CXeME CEeTH

HUcxoaHbie JaHHBIE:

- Hanipspkenue cetu 380/220 B (nmuneitHoe Hanpspkenue U, =380 B, da3noe
HanpspkeHue U =220 B);

- QIIEKTPOIIPUEMHHUK 1: Tpex(a3HbIil ACHHXPOHHBIN 3JIEKTPOJIBUTATEND C
KOPOTKO3aMKHYTBIM POTOPOM M TEXHHYECKUMHU XapakTtepuctukamu: P =20 kBr;

K,;=6,0; cosji = 0,9; hy = 0,885; ycnoBus mycka — JIeTKHUE;

- IICKTPOIIPUEMHHUK 2: JByX(a3Hasi HarpeBaTeIbHas eYb MoIHOCTH Py = 7 kBT; COSj, =
1;

- QJICKTPOIIPUCMHUK 3: OI[HO(i)aSHa}I OCBCTUTCIIbHAs YCTaHOBKA 061].[6171 MOIIIHOCTBIO P3 :1
kBTt; cosj; = 1.

Tabnnua— Pe3ynbTaTtbl pacyeTa M BbIbOpa NAaBKMX BCTaBOK NpeaoxpaHuTenem

Tpebyemo
e
HanmeHoB HomuHanbHbI . 3HayeHune
aHue " TOK Myckoson Tok HOMMHaNb Tun
afieKkTponpuem npeaoxpa
SneKTponp aNeKTponpue ponp HOro TOKa peaoxp
MeMHMKaA MHUKa, I, A HUKA, lnyc A niaBKoM HUTENA
BCTaBKY,
g
}-“;': ,A
dneKkTpoas
uratenb I
Harpesaten
38,2 18,4 91,7 18, HMH
bHadA neyb 2295 - -
4> 4 45 60M H
OcBetntennb
N 15
Has
YCTaHOBKaA
pynnosom
npeaoxpaH MH2-250
uTenb




BOl'[pOCLI AJIA MOATOTOBKH K 32a4€TY.
1. Kak Ha3pIBaIOT UCTOYHHKH INEPEMEHHOTO U ITIOCTOSAHHOI'O CBAPOYHOI'0 TOKa?

2. Oco0eHHOCTH CBapOYHOM TyrH mepeMeHHOoro Toka. TpeboBaHusl K HCTOYHUKAM NIEPEMEHHOTO
TOKa.

3. Texunueckue TpeOOBaHUS K UCTOYHUKAM MUTAHU JUISI aBTOMAaTHUECKOM CBApKH U CBapKU
HEIUIaBALIUMCS DJIEKTPOAOM B CPEZE 3alIUTHBIX Ia30B.

4, HpaBI/IJIa MOAKIIOYCHHA, OKCILTyaTalus, 06CJIy>KI/IBaHI/I$I " pCMOHTA UCTOYHUKOB IMUTAHUA.
3azemieHuEe " 3aHYJICHHUC UCTOYHUKOB. TexHuka 6€30aCHOCTH IIpu I[erBOﬁ CBapKe.

5. TpeboBaHMs K MCTOYHUKAM IUTAHUSI CBAPOYHOM JYTH HA OCHOBE aHAJIN3a CTATUYECKON H
JUHAMHAYECKOW BOJIBT-aMIIEPHOM XapaKTEPUCTUKH CBAPOYHOU JTYTH.

7. DnekTpoMarHuTHas cxema tpanchopmaropa. Tpanchopmaropsl ¢ HOpMAIHLHBIM
paccenBanuem. O6ecnieuenue nmanarommx BAX.

8. Kak ycTpoeH cBapOuHBIi MpeoOpa3oBaTeb?

9. Kak yctpoeH cBapouHbli arperat?

10. Haznauenue GayactHoro peocrara?

11. Jlns xakux 1enei npeaHasHaueHbl OCHUIIISATOPHI?

12. Oco6eHHOCTH UHBEPTOPHOTO UCTOYHHUKA MMUTAHUSI CBAPOYHON AYTH.

10. HasnaueHue 1 OCHOBHBIE THIIbl MCTOYHUKOB MUTAHUS I JYTOBOM CBapKH.

11. TpanchopmaTopsl ¢ HOBBIILIEHHBIM MArHUTHBIM PacCEMBaHUEM. Y CTPOICTBO, MPUHLIUI
paboThl, CIOCO0 peryInpoBaHus MapaMeTpoB.

13.@usnyeckue npoueccel B cBapouHoil 1yre. CTpoeHUE CBapOYHO TyTH.

14. Tpancdopmatopsl ¢ HOJMarHMYMBaeMbIM IIYHTOM. [IpenmyIiecTBo B CpaBHEHUH C APYTUMH
MOJIETISIMHU.

16. Pactipenenenne noreHnuana no JiuHe a1yru. CTpoeHne CBapOYHOU JIyTH.

17. Tpanchopmatopsl ¢ MOABMKHBIMU 0OMOTKaMu. TpancopmMaTopsl ¢ MOABUKHBIM MarHUTHBIM
uryHToM. [IpuHImner pa®oThl, IpenMyIlecTBa U HEAOCTATKU.

19. Knaccudukanus cBapodasix Ayr. [Iporieccs mepeHoca 3JIeKTpOJHOTO METaIa B JyTe.

20.ITepcrieKTUBBI pa3BUTHsI UCTOYHUKOB NUTaHus B XX 1 Beke. [Ipobiaema cHIKeHUS
9HEPro€MKOCTH UCTOUHUKOB ITUTaHHUS.

21. PacueT pe>KuMOB TpH BBITIOJHEHUH aBTOMAaTHYECKOM CBapKU MO (PIIFOCOM € UCIIOIB30BaHUEM
CBAapOYHOI'0 TpaKTOpa



22. IloHsTHE TMHAMUYECKUX MPOLIECCOB B CBApOYHOM 1yre. JuHaMuyeckas BOJbT-aMIIepHast
XapaKTEepUCTUKA JyTH.

23. Tpanchopmatopsl ¢ MOABUKHBIMU 0OMOTKaMU. TpaHcGopMaTOpsbl € HOJBUKHBIM MArHUTHBIM
mryHToM. [TpuHIMnel pa®oThl, IpeUMyILECTBA U HEAOCTATKU.

24. Knaccuduxanus cBapounbix ayr. [Ipoiiecchl mepeHoca 351eKTpoIHOTO MEeTajlia B JyTe.

25.IlepcnieKTHBBI pa3BUTHUS HCTOYHUKOB nTuTaHus B X X1 Beke. [Ipobiiema cHIDKEHUS
SHEProeMKOCTH UCTOYHUKOB MUTAHMUS.

26. Uctounuku nutanus miazMeHHoi ayru. YIIC - nnasmennas capka. YIIP - miiasmennas
pe3ka.

27. IcTOYHHUKYA TUTAHUS — QJICKTPHUYCCKOC YCTPOI?ICTBO IJIA IMTaHUS AYTH SJICKTPUICCKHUM TOKOM.

28. IloHaTre AMHAMUYECKUX MPOLIECCOB B CBApOYHOU Ayre. JlMHaMuyeckas BOJIbT-aMIIepHast
XapaKTEPUCTUKA yTH.

31. DnexTpomarHuTHas cxema Tpanchopmaropa. TpanchopMaTopsl ¢ HOpMATEHBIM
paccenBanuem. O6ecnieuenue manarommx BAX.

32. OueHKa TONOIHUTENbHBIX (QYHKIIUN HHBEPTOPHBIX UCTOYHUKOB MUTAHUS

33. Ouenka 3(pPeKTUBHOCTH CPEJCTB 3ALIUTHI OPTaHOB 3PEHUS U OPTaHOB JIBIXaHUS MPU
Pa3IMYHBIX CBAPOYHBIX MPOLECCAX

3agaHud K 3a4ery

1. Uctounuk nutanus BY-506. Xapakrepuctuka u 001acTb IPUMEHEHHUSL.
2. YerpotictBo PB-302. XapakrepucTuka, 001acTh IPUMEHEHUS.

3. YIIP-1210. XapaktepucTuka, 06J1acTb MPUMEHEHHUS.

4. Uctounuku nutanus T/IM-209. Xapakrepuctuka, 06JacTb IpUMEHEHHUS.
5. Uctounuku nutanus BJIY-505. Xapakrepuctuka, 001acTh IPUMEHEHUS.
6. Ucrounuku uranus BJ[-306. XapakTepucTuka, 00J1acTh MPAMEHEHHUS.

7. Ucrounuku nutanus tuna YIIC. Xapaktepuctuka u 00J1acTh MPUMEHEHHS.
8. MuBepropuslii ucrounnk MOS. Xapakrepuctuka, 061acTb TPUMEHEHHUS.

9. VAI'Y. XapakrepucTuka, 06J1acTb MIPUMEHEHHUS.



7 OueHoYHbIE CPEICTBA /1JIs1 IPOBeIeHHUsI POMEKYTOUHOI aTTecTaAlluN

a) MnaHupyemble pe3ynbTaTbl 06y4YeHUA 1 OLLEHOYHbIE CPEACTBA A/1A NPOBeAeHUA NPOMEXKYTOUHOM aTTecTauum:

CTpYKTYpHbI
. MNnaHnpyemeole
M anemeHT
pesynbTathbl OueHouHble cpeacTsa
KOMMeTeHL,
obyyeHusn
num

MK-13 cnoco6HoCTbiO 06ecneunsBaTb TeXHUUECKOE OCHaLLeHUe pabounx mecT ¢ pa3mel,eHMeM TeXHO/I0rMueckoro obopyaosaHua; ymeHuem ocBanBaTb BBogumoe
obopyaosaHue

3Hatb - OCHOBHBIC | Bonmpochkl 1isl MOATOTOBKH K 3a4eTy:
Hay4HO -
TEXHUYECKNE 1.Kak Ha3bpIBalOT UICTOYHUKYU MEPEMEHHOTO U OCTOSTHHOTO CBAPOYHOr0 TOKa?
poOIeMbI
MUTaHUS 2. OcoOGeHHOCTH CBapOYHON AYTH MEPEMEHHOr0 Toka. TpeOoBaHMs K MCTOYHHKAM MEPEMEHHOT0 TOKA.
CBApOYHOM IYyT'U
u  ympasnenue | 3. TeXHHYECKHEe TpeOOBaHMS K ICTOYHUKAM [IUTAHUS [Tl aBTOMATHYCCKON CBAPKU M CBAPKU HEIUIABSILUMCS JJIEKTPOJOM B
CBapO4YHOMI Cpel€ 3allUTHBIX Ia30B.
JyTOH, KaK
HUCTOYHUKOM 4. ITpaBuia MOJKIIOYEHUS, SKCIUTyaTalus, 00CIyKUBaHU U PEMOHTA UCTOYHUKOB MTUTAHUs. 3a3eMIIEHUE U 3aHyJICHHE
SHEPrUuu JUIs | ucTouyHUKOB. TexHHKa 0€30MacHOCTH MPH JTyTOBOM CBapKe.
CBapOYHBIX
IPOLIECCOB; 5. TpeGoBaHMs K HCTOYHUKAM MTUTAHUS CBAPOYHOM JIyTH Ha OCHOBE aHAJIM3a CTAaTUYECKON M TUHAMUYECKOMH
- IPUHIIMIILI | BOJIBT-aMIIEPHON XapaKTEPUCTUKH CBAPOYHOU YT H.
MOJTy4EHUs
BOJIBT — | 7. DnexkrpomarnuTHas cxema TpaHcpopmaropa. TpaHchopmaTopsl ¢ HOpMAIbHBIM paccenBanueM. ObecneueHne
aMIIePHBIX namarommx BAX.
XapaKTEPUCTUK
CBapOYHBIX 8. Kak yctpoeH cBapouHbIil IpeoOpa3oBaTeb?
HCTOYHUKOB
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CTpYKTYpHbI

MNnaHnpyemeole

" anemeHT
pesynbTaThl OLeHOUHbIEe cpeacTBa
KomneTeHL,
obyuyeHun
nn
MUTaHUS, 9. Kak ycTpoeH cBapouHblid arperat?
0COOEHHOCTH
KOHCTPYKTUBHOT 10. Haznauenue OamtacTHOro peocrara?
O  BBINOJHEHUS
CBaPOUHBIX 11. lns xakux 1eseit npeqHa3HaueHbl OCIHIIISTOPHI?
TpanchopmaTop .
OB 12. OcoOeHHOCTH HHBEPTOPHOTO UCTOYHHKA TUTAHUS CBAPOYHOM JTyTH.
2

BBIIIPSIMUTENEH .

P > | 10. HazHaueHue ¥ OCHOBHBIE TUITBI HICTOYHUKOB MTUTAHUS JUIsl TyTOBOM CBAapKHU.
reHepaTopoB,
THIIBI 11. TpancgopmaTopsl ¢ TOBBIIIEHHBIM MArHUTHBIM PAaCCEUBAHUEM. Y CTPOICTBO, MPUHLIUIT PAOOTHI, CIIOCOO
CBapOYHBIX

eryJIUPOBAHMUSI TAPAMETPOB.

HCTOYHHUKOB PEryIHp p p
MTATAHUS o .

aHH, 13.®usnyeckue npoueccsl B cBapouHoil nyre. CTpoeHue cBapO4HOM IyTH.
BBIITYCKA€MbIX B
Poccun W 32|14, Tpancdopmaropsl ¢ MOAMArHHYMBAEMBIM ITyHTOM. [IpEHMYIIECTBO B CPABHEHUH C APYTHMH MOJEISIMI.
pyoexoM;
- 0COOCHHOCTH | 16, Pacnipenenenne norennuana mno amuHe Ayru. CTpoeHHE CBapOYHOM JIyTH.
UCTIOJIb30BaHUS
CBapOYHBIX 17. TpanchopMaTopsl ¢ MOJABHKHBEIME 00MOTKaMu. TpaHchopMaTOphl ¢ TOIBUKHBIM MarHUTHBIM IIIYHTOM.
HCTOYHUKOB [IpuHtmnel paboOThl, IPEUMYILIECTBA U HEAOCTATKU.
MTUTAHWS B
peabHbIX 19. Knaccuduxanus cBapounsix nyr. [Iporecchl mepenoca 351eKTpoJHOro MeTaia B Iyre.
TE€XHOJIOTHYECKH

X MpoLeccax.

20.HCpCHCKTI/IBBI Pa3sBUTHA HCTOUYHHUKOB ITUTAHUS B XX1 Beke. Hp06neMa CHHUIKXCHUSA DOHCPIrOCMKOCTU HCTOYHHUKOB

IIMTaHUsA.

21. Pacuer PCKUMOB IIPU BBINTOJIHCHUN aBTOMAaTHYSCKOM CBapKu 1moJg (bHIOCOM C UCIIOJIB30BAHUCM CBAPOYHOI'O TPAKTOPA
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CTpYKTYpHbI
. MNnaHnpyemeole
M anemeHT
pesynbTathbl OueHouHble cpeacTaa
KOMMeTeHL,

obyuyeHun
num

22. Ilousarue JAUHAMHWYCCKUX ITPOLICCCOB B CBaquHOﬁ ayre. Z[I/IHaMI/I‘IGCKaH BOJIbT-aMII€pHas XapaKTECPpUCTUKA OAYT'H.

23. TpancdopMaTopsl ¢ MOJABMKHBIMH 00MOTKaMU. TpaHchopMaTopsl ¢ MOJABUKHBIM MarHUTHBIM IIIYHTOM.
[TpuHMnIBl paboOThl, IPEUMYIIECTBA U HEAOCTATKHU.

24. Knaccudukarus cBapodHbIX IyT. [Iporecchl mepeHoca 3IeKTPOAHOr0 METalia B IyTe.

25.IlepcrieKTHBBI pa3BUTHs HCTOYHUKOB NUTaHus B XX1 Beke. [Ipobiema cHMKEHUS SHEPrOEMKOCTH UCTOYHHUKOB
IIATAHHUS.

26. Ucrounnku nutanus miaazmMerHHon ayru. YIIC - mnasmennas ceapka. YIIP - mna3zmennas peska.
27. UCTOYHUKU MUTAHUS — JIEKTPUUYECKOE YCTPOUCTBO JUIsl MUTAHUS AYTH JIEKTPUUYECKUM TOKOM.
28. [loHsiTHE TMHAMUYECKHX MTPOLIECCOB B CBApOYHOM nyre. JluHaMuyeckasi BOJIbT-aMIIepHast XapaKTepUCTUKA IYTH.

31. DnexkTpomaruuTHas cxema Tpanchopmaropa. TpanchopmaTopsl ¢ HOpManbHBIM paccenBanneM. ObecrneueHne
namaromux BAX.

32. O1eHKa TONOJHUTENbHBIX (QYHKINI HHBEPTOPHBIX UICTOYHUKOB MMUTAHUS

33. Ouenka 3¢ (eKTUBHOCTH CPEJICTB 3aIIUTHI OPTraHOB 3PEHUS K OPTaHOB JIBIXaHUS MPHU PA3IMUHBIX CBAPOUHBIX MpOIeccax

YmeTb - npaswibHO | JlabopaTopHasi padora Nel «Meronnka CHATHS BOJIbT-aMIEPHON XapaKTEPUCTUKN HUHBEPTOPHBIX HCTOYHUKOB IMMUTAHUS C

BBIOMpAT HCIOJIb30BAaHUEM PA3JIMYHBIX IPUOOPOBY.
VCTOYHUK
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CTpYKTYpHbI

M anemeHT

KomneTeHL,
nm

MNnaHnpyemeole
pe3ynbTaTbl
obyuyeHun

OueHouHble cpeacTsa

NUTAHUS
KOHKPETHOT'O
TEXHOJIOTUIECKO
ro mpolecca;

- coOuparb
CBapOYHYIO IIETb
c
UCIIOJIb30BaHUE
M  BBIOpAaHHOTO
UCTOYHUKA
MUTAHUS;

- HaJaXHBaTh
PaBUIHHYIO
paboty
WCTOYHHUKA,
peryanpoBathb
CBapOYHBIC
UCTOYHUKHU "
YCTPaHATh
HEHCIIPaBHOCTH
B UX pabore

JUIA

ens padotsl: [Toctpoerne BAX ncrounnkoB nutanus. [I[prnodpectr 3HaHUS U yMEHUS PU MOCTpoeHHH BAX HCTOYHHKOB
MUTaHUS

X0/1 BBIIOJTHEHUS paOOTHI:
1. O3HaKOMJIEHHE C TEOPETUUECKUMHU CBEICHUSIMU

2. I/I3y‘~II/ITB U HAYCPTUTHb OCHOBHBLIC TUIIBI BHCIIHUX XAPAKTCPUCTUK UCTOYHUKOB IMUTAHUA IJIA ZIerBOfI CBapKu:
KPYTOIAIArOIIYI0, TOJIOTOMAIAI0IIY0, )KECTKYIO, BO3PACTAIOMIYIO.

3. W3yunTh U HAaUE€PTUTH BOJIBTAMIIEPHBIE XapaKTEPUCTUKH CBAPOUYHOM TYTH.

4, OtBeTHuTh HA KOHTPOJIbHBIC BOIIPOCHL

KonTposeabie Bonpocs! k 3amure JIP Nel:

1. Kaxk Ha3bIBarOT MCTOYHHUKHU NIEPEMEHHOTO U MOCTOSSHHOTO CBAPOYHOI'O TOKa?

2. Kakyro nyry Ha3bIBatOT CBapOUHON?

3. UYro XxapakTepu3yeT BHEIIHSS XapaKTEPUCTUKA HCTOYHUKA CBAPOYHOIO TOKA?

4. Uro xapakTepus3yeT cTaTUyecKasi BOJIbTaMIIEpHAas XapaKTepUCTUKA CBAPOYHON AyTru?

18




CTpYKTYpHbI

MNnaHnpyemeole

" anemeHT
pesynbTaThl OueHOYHblE cpeacTBa
KomneTeHL,
obyuyeHun
nn
5. KaxoBa BHeIIHSIs1 BOJIbTaMIIEpHAsl XapaKTepUCTHKA CBApOUYHOro TpaHchopmaropa?
6. KaxkoBa cratuueckas BoJabTaMIIepHasl XapaKTEPUCTUKA CBAPOUYHOU Jyru?
7. Kak perynupyroT TOK B CBapOYHBIX TPaHC(HOPMATOPOB, TEHEPATOPOB, BHIPSIMUTENCH?
8. KakoBo HanpspKeHHE X0JIOCTOTO X0/1a CBAPOYHBIX TpaHCPOpMaTopa U reHeparopa?
9. KakoBo HanpsikeHHe rOpeHHs IyTH U KOPOTKOI'O 3aMbIKaHUs [IPU PYYHOU cBapke?
10. Uem xapakTepusyeTcsi pexuM paboThl HCTOUHUKA MTUTAHUS CBAPOYHOI 1yru?
11. UYro Takoe — npsiMasi U oOpaTHas MOJIIPHOCTh CBAPOYHOI'O TOKA?
12. Haznauenne 6amnactHoro peocrara?
13. JI1st Kakux 1esnei npeaHasHaueHbl OCIUIUIATOPHI?
14. Oco0eHHOCTH UHBEPTOPHOTO UCTOYHUKA MTUTAHUS CBAPOYHON JTyTH.
Bnanetb -HaBBIKAMHU Mpumepbl MHAMBMAYANbHBIX A0OMALIHUX 3a4aHUA
pacuera u
npoektupoBanus | PacuéTHoe 3ananue Nel: Ilpumep pacuéra Tpancgopmaropa
ANEKTPUUECKUX
sieMenToB  Juis | ICXOIHBIE TaHHBIE pacuéTa
HMCTOYHHKOB .
S — Hanpsoxenne nepsuanoit ooMotku B 220
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CTpYKTYpHbI

M anemeHT

KomneTeHL,
nm

MNnaHnpyemeole
pe3ynbTaTbl
obyuyeHun

OueHouHble cpeacTsa

Hanpsokenus Bropuunsix oomotoxk B300/18

Yacrora Toka/, I'il 400

[TomHBIE MOIIIHOCTH BTOPHYHBIX 0OMOTOK, BA 120/50
Koaddurmentsr moutHoctu cosey/ cosps  0,65/0,9
Temmnepatypa okpysxatomieit cpessl, °C 30

Pacuérnoe yCiIoBU€ MHUHHUMYM CTOUMOCTHU

Pacuérras MomHOCTH TpanchopmaTopa Sp, BA: Sp=S,+S3, Sp = 120 + 50 = 170.

Jli1g paccunThIBaEMOro TpaHcgopmaTopa MOIIHOCTHIO Beilie 100 B A mpu ycioBuM MUHUMYyMa CTOMMOCTH 1Li€J€c000pa3Ho

MCI0JIb30BaTh OPOHEBOM IIaCTUHYATHIA MarHUTONpoBoA. Jis yactotel cetu 400 'y 1 mpu yCII0BUM MUHUMYMa CTOUMOCTH

BbIOMpaeM ropsiuekatanyro craiab Mapku 1521 tonmmnoi 0,2 Mm.
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CTpYKTYpHbI

M anemeHT

KomneTeHL,
num

MNnaHnpyemsblie
pe3ynbTaTbl
obyuyeHun

OueHouHble cpeacTsa

39

lud
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CTpYKTYpHbI

M anemeHT

KomneTeHL,
nm

MNnaHnpyemeole
pe3ynbTaTbl
obyuyeHun

OueHouHble cpeacTsa

VY nenbHbIN pacxon ctanu, Ki/kBA 4,25

Macca Meau 0OMOTOK, KI' 0,163

VY aeneHbIH pacxox meau, ki/kBA 0,959

OTHOIIIEHHE MACCHI CTAJIM K MAacCe MEIN 443
[ToTepu B cTanu cepacuHmka, Bt 3,97

[Totepu B Mmeau o6MOTOK, BT 5,2

OTHolIeHNe MOTEPh B MEAU K MOTEPSIM B CTAIH 1,31
KIIJ] mpu HomMuHambHOM Harpy3ke 0,931

MaxkcruMaabHOE TIPEBBIIIICHHE TEMIIEPATyphl 0OOMOTKH TpaHCcOopMaTopa HaJ| TeMIIepaTypoil okpyxarormiei cpensl, °C

50,7
OTHOCHUTENBHBIA TOK XOJIOCTOT'O xoma 0,206
OTHOCHTENbHbIE N3MEHEHHSI HAlPsHKeHUS TPU HOMUHAIIBHOW Harpy3ke: Ha BTOpOil 0OMOTKe 0,0269

Ha TpeTheit oomotke 0,0107

Pacuérnoe 3ananmne Ne2: [Ipumep pacuera miiaBKux npeaoxpaHuTeaei.
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CTpYKTYpHbI
M anemeHT
KomneTeHL,

nm

MNnaHnpyemeole
pe3ynbTaTbl
obyuyeHun

OueHouHble cpeacTsa

IIpousBecTu pacyer u BbIOpaTh IJIABKUE NPEIOXPAHUTENH JUISl 3aLUTHI 3JIEKTPOIIPUEMHUKOB, N300pakKeHHBIX Ha
OJIHOJIMHENHOW JIEKTPUYECKON CXEME CETH

VcxonHbIe TaHHBIC:
- Haripspkerue cetu 380/220 B (nmuneitnoe Hanpspkenue U, =380 B, dasnoe nanpsokenne U =220 B);

- JJIEKTPOIPUEMHUK 1: Tpexda3HbIil aCHHXPOHHBIN 3JIEKTPOJIBUTaTENb C KOPOTKO3aMKHYTBIM POTOPOM U
TEeXHUYECKMMHU XapakTtepuctukamu: P = 20 kBr;

K,; = 6,0; cosj; = 0,9; hy = 0,885; ycrmoBus mycka — JieTKue;
- DIIEKTPONIPUEMHHK 2: IBYX (hazHasi HarpeBaTeabHas ey MolHocTH Py = 7 kBT; COSj, = 1;

- QJIEKTPOITPHEMHHUK 3: oiHO(a3HAasT OCBETUTEIbHAS yCTaHOBKA 001Ie# MonHOCTRIO P3 =1 kBT; C0Sj3 = 1.

Tabnunua— PesynbTaTbl pacyeTa 1 BbIOOPa NAaBKMUX BCTABOK NpeaoxpaHuTenei

. . Tpebyemoe
HanmeHoBaHue HomWHanbHbLIN TOK MyckoBon TOK Tun
3Ha4YeHue
3/IeKTPONPUEMH 3/IeKTPONPUEMHUK 3/IEKTPONPUEMHMKA, npeaoxXpaHuT
HOMMUHabHOT
MKa a, l, A Tnyckr A enAa
O TOKa
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CTpYKTYpHbI
. MNnaHnpyemeole
M anemeHT
pesynbTathbl OueHouHble cpeacTaa
KOMMeTeHL,
obyuyeHun
num
naaBKoM
Iy
BCTaBKK, ~ ==
A
dneKkTpoasurate
b MH2-100 H
HarpeBaTtesibHaA 91,7 18,4 MH
38,2 184 4,5 2295 - -
neyb 4,5 60M  HMU
OcBeTutenbHas 15
YCTaHOBKaA
pynnosomn
npefoxpaHunTen MH2-250
b

MK-15 ymeHnem nNpoBepATb TEXHUYECKOE COCTOAHUE U OCTATOUHDII pecypc TeXHO/I0rMYecKoro o60pyaoBaHNA, OPraHU30BbIBaTb NPOdPUNAKTUUECKUI OCMOTP U
TeKyL,Mih peMOHT 060pyaoBaHUA

3HaTb - KpuUTepumn 3anaHus K 3a4eTy

OLEHKM

TEXHUYECKOTO 1. Ucrounuk nutanus BAY-506. XapakTepuctuka u 00J1acTh MIPUMEHEHHSL.




CTpYKTYpHbI

MNnaHnpyemeole

" anemeHT
pesynbTaThl OueHOYHblE cpeacTBa
KomneTeHL,
obyuyeHun
nn
COCTOAHUA 2. YcrpoiictBo Pb-302. Xapakrepuctrka, 00JacTh TPUMEHEHUS.
obopyaoBaHua
3. VIIP-1210. XapaktepucTuka, 06J1acTh IPUMEHEHUSI.
4. Ucrounuku nutanus T/IM-209. Xapakrepuctuka, 001acTh IpUMEHEHUS.
5. Uctounuku nutanust BJIY-505. Xapakrepucruka, 001acTb IPUMEHEHHUS.
6. Ucrounuku nutanus B/1-306. Xapakrepuctrka, 00J1acTh MPUMECHCHHS.
7. Uctounuku nutanus tuna YIIC. XapakrepucTtuka v 006J1acTh IPUMEHEHUS.
8. MuBeptopusIii nctouank MOS. XapakTepucTrka, 00J1acTh TPHUMEHEHHSL.
9. VAI'Y. Xapakrepuctuka, 001acTh MPUMEHECHHUSI.
YmeTb -NpoBepATb NabopartopHana paboTta N22: «TecTpoBaHMe CBapOYHbIX TPAHCHOPMATOPOB HA CTEHAE.»
TeXxHn4yecKkoe

COCTOAHUE U
OCTaTOYHbIN
pecypc
3/1eMEHTOB
3/1IeKTPUYECKUX
cxem

Llenb aboTbl: HayunTCA NPOU3BOAUTL PA3/INYHbIE BUAbI UCMbITAHMI HA CTEHAE AN CBAPOUHbIX TPAaHCHOPMATOPOB.
3Tanbl npoBeseHnn paboTbl:

1. W3mepeHue conpoTMBAEHMA M30AALMM OBMOTOK OTHOCUTENBHO KOPMyca U MexXay 06MoTKamMu;
McnbiTaHWe 3/1eKTPUYECKOM MPOYHOCTU U30SLMM OBMOTOK OTHOCUTEIBHO KOPMYCa U MeXay 06MoTKamMu;
OnbIT X0N10CTOTO X043;

MpoBepKa NpeaenoB peryInpoBaHna CBapoYHOro TOKa;
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CTpYKTYpHbI

MNnaHnpyemsblie

M anemeHT
pesynbTathbl OugeHouHble cpeacTsa
KomneTeHL,
obyuyeHun
num
5. MpoBepKa mexaHWU4YecKon NPoYHOCTM TpaHchopMaTopa (ONbIT MHOTOKPATHOrO KOPOTKOIO 3aMblKaHWsA);
6. MpoBepKa 3N1eKTPUYECKOM NPOYHOCTM MEKBUTKOBOM M30NALNMY;
7. MoarotoBKa BbIBOAOB Mo paboTe;
8. OdopmneHue oTyeTa no paborTe.
Bnagetb -HaBbIKaMU KonTponbHbie Bonpocs! k 3amute JIP Ne2:
HCIIBITAaHHI
snekrpuueckux | 1. Mo cxeme creHaa 06DBACHUTE NPUHLMN PabOoTbl CTEHAA NPU PA3AUYHBIX BUAAX UCTIbITAHUI. YKAXKUTE Ha CXEME SN1EMEHTDI.
CXeM

K8

by2

| RaN
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CTpYKTYpHbI

M anemeHT

KomneTeHL,
nm

MNnaHnpyemeole
pe3ynbTaTbl
obyuyeHun

OueHouHble cpeacTsa

2.Yem oT/IMYatoTCA KOHCTPYKLUMM CBAPOUHbIX TPAHCHOPMATOPOB OT KOHCTPYKLMI 06bI4HbIX TPaHCPOopmaTopoB?
3. Kak peryampytoT TOK B CBapo4HbIX TpaHchopmaTopax, reHepaTopax, BbINPAMUTENAX?

4. KaK ycTpPOeH CBAapPOYHbIi TPaHCHOPMATOP C OTAENbHBIM PEryAATOPOM?

5. KakK ycTpoeH cBapo4HbIi TpaHCPOPMATOP C BCTPOEHHbIM pPerynatopom?

6. KaK ycTpoeH cBapoYHbIl TpaHCPOpMaTOp C NOABUNKHON OOMOTKOMN?

7. KaK ycTpoeH cBapOoYHbIi TpaHCHOPMATOP C MarHUTHbIM LUYHTOM?
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0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE/N U KPUTEPHH
OlleHUBAHMS:

[IpoMesxkyTouHast ATTECTALUS 110 AUCHHUILIHHE «ICTOYHUKY TMUTAHUS ISl CBAPKW» BKIIFOYAET
TEOPETHYECKHE BOIIPOCHI, TIO3BOJIAIOIINE OIICHUTh YPOBEHD YCBOCHUS 00YUYAFOIUMUCS 3HAHUM, 1
NPAKTHYECKHE 3a/1aHKs, BHISBIISIONINE CTEMeHb CHOPMUPOBAHHOCTH YMEHUH U BIIAJICHHIA,
npoBoauTcs B hopme 3auera.

— Ha OLEHKY «3aumeno»— OOydyalouuiicss JAEMOHCTPUPYET BBICOKMM YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKkoe U TIJIyOOKoe 3HaHue
y4eOHOro MaTepuana, CBOOOJHO BBINOJIHSACT NPAKTUYECKUE 3a7aHUs, CBOOOIHO ONEpUPYET
3HAHUSAMH, YMEHUSMH, IPUMEHSET UX B CUTYalUsAX IOBBILICHHON CII0KHOCTH.

— Ha OLEHKY «He 3aumeHo» — OOydyarouIuiics HE MOXKET II0Ka3aTh 3HAaHUS Ha YpOBHE
BOCIIPOU3BEICHUS U OOBSICHEHUSI HHPOPMALIUHU, HE MOKET IT0Ka3aTh UHTEIEKTyalbHbIC HABBIKU
pelieHus IpoCThIX 3a4a4.

8 YueOHo-MeTOnMUYeCcKOe M HH(POpMALMOHHOE 0O0ecieYeHue TUCHHMILIMHBI (MOAYJIs1)
a) OcHoBHas JIuTepaTrypa:

1. OBunHHUKOB, B. B. Microunuky nutanus Ui cBapku : yueOnuk / B. B. OBYMHHUKOB. -
Mocksa ; Bonorna : Madpa-Unxenepus, 2020. - 244 c. : ni., tadin. - ISBN 978-5-9729-0446-4. -
Texkcr : anexTponnsiid. - URL: https://znanium.com/catalog/product/1167729 (mara oOpareHus:
03.11.2020). — Pesxum qocTyIa: 1o MOAMUCKE.

2. CaapouHsble mporecchl 1 00opyoBanue : yueoHoe nocobue / B. A. JlenuskuH, /I. B.
Kucenes, B. A. CodbsiHukoB [u ap.] ; nox pea. B. A. JlenuBkuna. - Mocksa : Bosorna :
WNudpa-Umkenepus, 2020. - 308 c. - ISBN 978-5-9729-0401-3. - Tekcr : anekrponHsii. - URL:
https://znanium.com/catalog/product/1168559 (mata oopamierus: 03.11.2020). — Pesxum
JIOCTYTIA: TIO TIOATTHCKE.

3. Meiictep, P. A. CBapouHble cBOHCTBa OJJHO(PA3HBIX BBIIPAMUTENEH [ DIEKTPOHHBIH
pecypc] : Monorpadus / P. A. Meiictep, A. P. Meiictep. - KpacHosipck : Cub. dpenep. yu-1, 2011.
- 170 c. - ISBN 978-5-7638-2145-1. - Tekcr : anexTponHsbIi. - URL:
https://znanium.com/catalog/product/441334 (mara obparmienusi: 03.11.2020). — Pexum
JIOCTYTIA: 110 MOATHCKE.

4, [TomsikoB, A. 0. CHIKeHHE SHEPTOEMKOCTH MTPOIIECCOB KOHTAKTHOM pebeHON CBAPKU :
mororpadus / A. FO. ITomsikos. - 2-e u3 ., go1. - Mocksa ; Bonornaa : Uadpa-Umxenepust, 2020. -
216 c. - ISBN 978-5-9729-0459-4. - Tekcr : anekTpoHHbId. - URL:
https://znanium.com/catalog/product/1168569 (mata oopamierms: 03.11.2020). — Pesxum
JOCTyTA: 10 TOJIITUCKE.

5. OBunHHUKOB, B. B. Texnonorust u 000pyoBanue Jist KOHTAKTHOM CBapkH : ydeOHUK / B.
B. OBuunnukos, M. A. I'ypeeBa. - Mocksa ; Bonoraa : Ungpa-Unxenepus, 2020. - 272 c. - ISBN
978-5-9729-0452-5. - Tekcr : anexkTpoHHbIH. - URL:
https://znanium.com/catalog/product/1168618 (mata oOpamenus: 03.11.2020). — Pexxum
JOCTyTA: 110 IOIIUCKE.

6. YepemymikuH, A. A. ICTOYHUKY TUTaHUS UTsl CBapKH : yueOHoe mocodue / A. A.
Yepemymkun. — Kemeposo : Ky3['TY umenn T.®. ['opbauesa, 2017. — 97 c. — ISBN
978-5-906969-42-2. — TekcT : 3neKTpoHHBIH // JIaHb : 37EKTPOHHO-OMOIHOTEYHAs CUCTEMA. —
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URL.: https://e.lanbook.com/book/105422 (mata obpamenwus: 03.11.2020). — Pexwum goctyma:
JUIsL aBTOPH3. T10JIb30BaTEIICH.

7. Cemenos, b.JO CunoBas anektponuka: npodeccuonanbubie pemenus / b.FO. Cemenos. -
M.: COJIOH-IIp., 2017. - 416 c. - (KommonenTs! u Texnonorun). - ISBN 978-5-91359-224-8. -
Texct: snexTponnbiid. - URL: https://znanium.com/catalog/product/1015057 (xara oOpalieHuUs:

18.09.2020). — PeskuM mocTyma: mo moamucKe.

0) JonmosiHuTebHAS JIUTEPATYpA:

1. Knesmos, A. B. OCHOBBI palliOHAIEHOTO TIOTPEOICHHSI SJICKTPOIHEPTHH : yueOHOe mocodue /
A. B. KinieB1oB. - 2-e u3 ., ucnp. u joi. - Mocksa : Bonorna : Uadpa-Umxenepus, 2020. - 232 c.
- ISBN 978-5-9729-0406-8. - Tekcr : anekTponnsiid. - URL:
https://znanium.com/catalog/product/1168510 (nata oboparenus: 26.10.2020). — Pesxxum gocryma:
110 TIOJIITHCKE.

2. I'pynroBuy, H. B. MoHTax, Hamaaka u SKCIUTyaTalus 3JeKTPOo0OOpYyAOBaHUS | yueOHOe
noco6ue / H.B. I'pyntoBuu. — Munck : HoBoe 3nanue ; Mocksa : UHOPA-M, 2020. — 271 ¢. —
(Cpennee npodeccuonanbHoe oopazosanue). - ISBN 978-5-16-015611-8. - Teker :
anekTpouHbIi. - URL: https://znanium.com/catalog/product/1124348 (nara oOpateHus:
26.10.2020). — Pexxum JOCTyMA: 1O TOAIUCKE.

3. Cemenos, b.FO Cunosas snektponuka: npodeccuonanbusle pemenus / b.HO. Cemenos. - M. :
COJIOH-IIp., 2017. - 416 c. - (KommoneHThI 1 TexHOJIOTHNA). - ISBN 978-5-91359-224-8. - Tekcr
: anekTponHbIi. - URL: https://znanium.com/catalog/product/1015057 (mata oOpaiueHus:
26.10.2020). — Pexxum 10oCTyMa: 1O TOAIUCKE.

4. MypasbeB, B.M. 3ananne u MeToAMYECKUE YKa3aHUS 110 BBIOJHEHUIO CAMOCTOSTEILHOMN
paboThl 10 IEeKTPpooOOpya0BaHUIO [ DNeKTpoHHEIHN pecypc] / B.M. MypaBbeB. - Mocksa :
Anpranp-MI'ABT, 2010. - 32 c. - Tekct : anexTpoHHsbIi. - URL:
https://znanium.com/catalog/product/522783 (mara o6parenus: 03.11.2020). — Pexum
JOCTyTA: 110 TOIUCKE.
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B) MeToauveckne yKazaHus:

1. TumodeeB, M. A. OCHOBBI DJJCKTPOTEXHHUKH, OJJICKTPOHUKH U aBTOMATHKH.
JlaGopaTopHbIii pakTHKyM : yaeOHoe nocobue / Y. A. Tumodees. — Canxr-IletepOypr : JlaHb,
2016. — 196 c¢. — ISBN 978-5-8114-2264-7. — Tekct : snekrpounsii // Jlanb
AJIEKTPOHHO-OMOmoreuynass cuctema. — URL:  https://e.lanbook.com/book/87595  (mata
obpamienns: 01.06.2020). — Pexxum g0cTyIa: s aBTOPHU3. IOJIb30BATENIEH.

2. Mapuenko, A. JI. DnekTpoTexHHKa W DJJICKTPOHUKA: KYypCOBbIE pPabOTHI C
METOJMYECKUMU yKazaHusIMH U ipumepamu / A. JI. Mapuenko, }0.®. Omanuuii. - Mocksa : HUL]
NHOPA-M, 2015. - 126 c. - (Bwicmiee oOpaszoBanue: bakamaBpuar (MATH)). - ISBN
978-5-16-103340-1 (online). - Tekct : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/516228 (nata oopamierus: 03.11.2020). — Pexxum poctymna:
IO MOJATHCKE.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieyeHue

Haumenosanue I10 No noroBopa CpoK JIeCTBUS JTUIEH3UU
MS Windows 7
Professional(mma  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |y 135 1 17.09.2007 GeccpoHO
Professional
7Zip cB000IHO pactpoctpansemoe [10 0EeCCPOYHO
Autodesk
AutoCAD

yueOHas Bepcust 06eccpoyHO

Electrical 2018
Product Design
Autodesk

AutoCAD yaeOHast Bepcust 0eccpovHO
Electrical 2019
Autodesk

AutoCAD yaeOHast Bepcust 0eccpovHO
Electrical 2020
FAR Manager cBoOoHO pacrpoctpansemoe [10 OECCPOUHO
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IIpodeccnonanbHble 0a3bl JaHHBIX M HMH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca Cchuika

OnekTpoHHas 0Oa3a MEPUOANYECKUX H3aHUN
East View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

HammmonansHas

uHpopMaonHo-aHanuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOTO IIUTHPOBAHHSA

Scholar)

[Touckosas cucrema Akagemus Google (Google

URL.: https://scholar.google.ru/

Nudopmannonnas cucremMa - EnuHOe OKHO
JI0CTYIa K MHGOPMAIMOHHBIM pecypcaM

URL: http://window.edu.ru/

demepaibHOE  TOCYAAPCTBEHHOE — OFODKETHOEC
yUpeKIEHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
IPOMBIIUICHHOM COOCTBEHHOCTH)

Karamoru

Poccuiickas T'ocymapcTBeHHass OuOamoTeKa.

https://www.rsl.ru/ru/4readers/catalogues/

I''. HocoBa

OnekTpoHHbIe pecypebl 6ubnuoreku MI'TY um.

http://magtu.ru:8085/marcweb2/Default.asp

QDenepanbHbIii  00pa30BaTEIbHBIN  TOPTAT
OxoHomuka. Counoisiorus. MeHeDKMEHT

~ [http://ecsocman.hse.ru/

POCCHUA

YHuBepcuterckas HHPOpPMAIMOHHAS CHUCTEMa

https://uisrussia.msu.ru

MexaynaponHas

pedepaTuBHas U MOJHOTEKCTOBas Gasa manmbix |http://webofscience.com
Hay4yHbIx u3ganu «Web of science»

HaYKOMCTPHYCCKAA

MexnynaponHas 0a3za HaydyHBIX MaTepHUajoB B
o0sacT  (U3MYECKHX HAYK W HWHXWHUPHUHTA

http://materials.springer.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUIIMHBI (MOYJIs1)
MatepuanbHO-TEXHUYECKOE 00eCTIedeHHEe TUCITUTINHBI BKITIOYAET:

Tumn v Ha3BaHue
ayAUTOPUU

OcHaluenue ayuTopun

322
Jlek1iMoHHAs ayIUTOPHUS

BuneonpoekTop, 5kpaH HaCTEHHBIN, KOMIIBIOTED; TECTOBBIE 3aJaHU
JUISL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH

JlaGopaTtopust cBapku
(;1TabopaTopHBIH KOPITYC ¢
naboparopueii pe3aHusi)

KommiekT medaTHbIX U 3JIEKTPOHHBIX BEPCUI METOIMYECKHUX
peKoMeHaanui, yaebHoe mocobus, rmiakaTsl Mo TemMam «VcTouHuKH
MATAHUS JIJIs1 CBAPKU. DIIEKTPOOOOPYI0BAHNE B CBAPOTHOM
npon3BoJicTBe». CBapouHble anmnapaThl. VlcnbITaTenbHbIM CTEH]I.

031a
JlaGopaTopHBlii Ki1acc 1o
CBAapOYHBIM
JUCLHUTIIINHAM

KommiekT MeTomnuecknx pekoMeHaaui, yaeOHoe mocoOus, TUTaKaThl
1o TeMaM «VICTOYHUKY TUTaHUS I CBAPKHU. DIEKTPOOOOpyI0OBaHHUE B
CBAPOYHOM MTPOU3BOJICTBEN.

KoMnbrorepHsie Ki1acchbl
YHUBEpCUTETA

Paboune MecTa CTy/IeHTOB, OCHAIIEHHBIC KOMITLIOTEPAMH C JOCTYIIOM
B HTepHeT, mpeaHa3HayeHHbIE 1715 pa0OThI B 3JIEKTPOHHOM
00pasoBaTenbHON cpejie

[Tomemenune s
XpaHEHUsS U

PO UITAKTHIECKOTO
00CITy’)KUBaHUS y4eOHOTO
000pyTOBaHUS

Creutaxku, HHCTPYMEHTBI JIJIsl pEMOHTA JTa00paToOpHOTro
000pyIOBaHUsI.
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