Ilpunoscenue 1.3.1.1 k OIIOII-II no cneyuansnocmu
08.02.09 Monmaoic, nanaoka u IKCAyamayus 31eKmpoooopyoosanus
HPOMBIULTIEHHBIX U 2PAHCOAHCKUX 30AHUTL

MunucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepaunu
DenepanbHOE rocy1apcTBEHHOE OI0DKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHuUs
«MarHuTOropcKHii rocy1apCTBEHHbIN TexHuuecknil yausepenteT um. .M. Hocosa»

MHoronpoGmIbHBINA KOJUIEHK

METOINYECKHUE YKA3ZAHUA
JJISA KYPCOBOI'O IPOEKTA

MJIK 03.01 MOHTAZK 1 HAJIAJIKA 3JIEKTPOOBOPY/JIOBAHUAI,
OCBETUTEJBHBIX CETEA U CBETWJIBHUKOB

AJ1s1 00y4aroIuXcs CIennuaaIbHOCTH
08.02.09 MoHTaX, HAJAAKA U IKCIIYyaTaAlUA 3JIeKTPO00OPY10BaAHMSI MPOMBILILIEHHBIX U
TPAXKIAHCKUX 3TaHUM

Marnuroropck, 2024



OJIOBPEHO
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Pazpabotunk (u):

npenogaBatenb otaeneHuss Ne3d  "CrpourenbcTBa, 3KOHOMUKM U cdepbl 0OOCITyXUBaHUS"
MuoronpogunbHoro komemka @I'bBOY BO «MI'TY um. I''M. HocoBa» Bepa I'ennaabeBHa
[Toabsabnonckas

MeTtonuyeckre yka3zaHUsl 1O BBITIOJHEHUIO KYpCOBOTO MpOEKTa pa3paboTaHbl Ha OCHOBE
paboyeiil mporpamMmsl podheccuoHaIbHOT0 MOIYNs «BpinmoaHeHne paboT MpyU MOHTAXKE U HallaJKe
3JIEKTPOOOOPYIOBAHHUS, OCBETUTENBHBIX CETEH U CBETHIILHUKOB.

ConepxaHue KypcoBOTO MPOEKTa OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYarOLIMXCS K OCBOECHMIO
BU/IA JIESATENbHOCTH «BpImonHeHne paboT MpH MOHTaXKe M HajajJKe 3JIeKTpoOoOOpyAOoBaHMUS,
OCBETHUTEJIBHBIX CETEN U CBETUIILHUKOBY IPOrPaMMBbl TIOATOTOBKH CHELMAIMCTOB CPETHETO 3BEHA 110
cnetmanbHocty  08.02.09  MoHTtax, Hamaaka W OKCIULyaTalus  3JIEKTPOOOOpyIOBaHMS
MPOMBIIIICHHBIX M I'paXJaHCKUX 37aHui. PaGouas mporpamMma cocTaBiieHa IJisi OYHOH (OpPMBbI
00y4eHHUs U OBJIaICHUIO PO(ecCHOHATBHBIMA KOMITETESHIIUSIMHL.



BBEJEHHUE

Hacrosmue meroauueckue ykasaHuUs IIPEIHA3HAYEHBI JUIS CTYJEHTOB OYHOM M 3a0YHOM
¢dopmMbl  OOyueHHMs B KaueCTBE pErJaMEHTHPYIOIIEr0 Marepuaja IO BBIIOJIHEHUIO U
MIPEIOCTABJICHUIO KypCOBOTO TpoeKkTa o mnpodeccuoHaibHoMy Moayimo [IM 03 BemonHenue
paboT mpu MOHTaXXE W HAJAIKe AIEKTPOOOOPYIOBAHHS, OCBETHTENBHBIX CETEH M CBETHILHUKOB
s cnenuanbHoctr  08.02.09 MonTak, Hamagka H OKCIUTyaTanust 3JIEKTPOOOOPYHAOBaHUS
IIPOMBIIIJIEHHBIX U MPAXKAAHCKUX 30aHUI.

BolinosiHeHne KypcoBOro MPOEKTa pacCMaTpPUBAETCS KAaK BUJ y4eOHOU JESATENbHOCTH 110
po(hecCHOHATEHOMY MOAYJIO MPO(ECCHOHAIBHOTO Y4eOHOTO NUKJIA U PEeaTu3yeTcs B Mpeesax
BpEMEHH, OTBEJCHHOTO Ha €€ U3YyYEHUE.

BrinosiHeHue CTyA€HTOM KypCOBOTO ITPOEKTa Mo Npo(hecCHOHATbHOMY MOJIYJII0 MPOBOANUTCS
C LIEeJIBIO:

- CHCTEMAaTHU3allUM W 3aKPEIUIEHMs MOJTYYEHHBIX TEOPETUYECKHX 3HAHUM M NMPaKTUYECKUX
YMEHHH 10 MEXIUCHUIUIMHAPHOMY KYpCY;

- YIIIyOJIeHHs] TEOPETUYECKUX 3HAHUM B COOTBETCTBUHU C 3a/IaHHON TEMOIA;

- (hopmupoBaHUS YMEHHUI MPUMEHATh TEOPETUUECKHE 3HAHUS MIPU PEIIEHUHU MOCTaBICHHbIX
3a/la4, MHCIOJIb30BaTh CIPABOYHYIO, HOPMATHBHYIO U HAay4YHO-TEXHHYECKYIO JIUTEpaTypy
(dpopMupoBanue npohecCHOHATBFHBIX KOMITETEHLIUH );

- ¢opMupoBaHHE OOIIMX U MPO(ecCHOHANBHBIX KOMIIETEHIMI — pa3BUTHE TBOPYECKOM
WHULMATUBBL, JTUCIUIITMHUPOBAHHOCTH, LeIeyCTPEMIIEHHOCTH, aKKypaTHOCTH,
CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

- MOJrOTOBKA K TOCYAapCTBEHHOM utorosoii arrecrauuu (I'MA).



1 O01mme moJ10KeHUu

B cootBercTBHM C pabouyeir mporpammoii [IM.03 BreimonHeHue paboT Hmpu MOHTaXe H
HaIaJIKe 3JIEKTPOOOOPYAOBaHUS, OCBETUTENBHBIX ceTelt u cBeTmibHUKOB MJIK 03.01 «MoHTax u
HajaJka 3JIEKTpOOOOpY/IOBaHUS, OCBETUTENIbHBIX CET€H U CBETWJIBHHUKOB)» IIPEIyCMOTPEHO
BBIIIOJIHEHUE KYPCOBOIO MTPOEKTA.

KypcoBo#i mpoekT sBisieTcsi OAHUM W3 OCHOBHBIX BHJOB Y4e€OHOW EeATEIBbHOCTH U
(dhopMo¥i KOHTPOJIS yIeOHOH pabOThI CTYICHTOB.

[TpoaomKUTENFHOCT BBITIOJIHEHHS KYypcOBOTO TpoekTa (padoter) — 48 wacoB. KypcoBoii
IIPOEKT OCYIIECTBISAETCS Ha 3aKIIOUYMUTEIBLHOM JTalle H3YYEHUs MEXAUCLUITIMHAPHOIO Kypca,
IIM, B xone xotoporo dopmupyrorcs ymenus, [IK u OK npu pemenun 3aaay, cBsI3aHHBIX CO
ctepoit mpodeccuoHaIbHOM NeATeTbHOCTH OYAyIIUX CIIEIIUATICTOB.

KypcoBoii npoekT BbImosHAETCS mocie u3ydeHus: reopernueckon yactu MJIK 03.01 «MonTax u
HaJjaJKa 3JeKTPO0OOPYyI0BaHUS, OCBETUTENBHBIX ceTei W cBeTWIbHUKOB [IM.03 Brimonnenue
paboT Ipy MOHTaXe U HaJlaJIKe 3JIEKTPOooOOpyI0BaHNUs, OCBETUTEIbHBIX CETEN U CBETHIILHUKOB.

B pe3ynbraTe BeINONHEHNS KypCcOBOro npoekra Bel Oynere ymerTs:

—ONPENIENISTh AIEKTPOIHEPreTUYECKUE TTapaMeTphbl JIEKTPUUECKHUX MAIlIUH U allapaTos;

CopeprkaHne KypCOBOTO IMPOEKTa OPUEHTHPOBAHO HA (POPMHUPOBAHHE
00IIUX KOMITeTEeHIIN:

OK 01 BeiOupare  cmocoObl  pemieHust  3amad MPOGECCHOHATFHON — IEATEITBHOCTH
HpI/IMGHI/ITeJ'IBHO K paSJ'II/I'-IHBIM KOHTEKCTaM,
OK 02 Hcnonp3oBarh COBpEMEHHBIE CpEACTBA IIOMCKA, AHAIN3a W HWHTEPIIPETalvu

uHpopMalMK ¥ HWHQOPMAILMOHHBIE TEXHOJIOTUM Uil BBINOJHEHUS 3aJad MpodecCHOHATbHON
NeATeNTbHOCTH;

OK 03 [TnaHupoBaTh M pearn3oBBIBATh COOCTBEHHOE MPOGECCHOHATLHOE U JIMYHOCTHOE
pa3BUTHE, MPEIPUHIUMATENBCKYIO JIESITEIbHOCTh B MPO(GEeCCHOHATBHOMN cepe, UCTIONb30BaTh 3HAHUS
IO TPaBOBOM U (PMHAHCOBOI I'PAMOTHOCTH B PA3INYHbBIX )KU3HEHHBIX CUTYAIHSIX;

OK 05 OCyIIECTBIIAT, YCTHYIO U TMHMCHbMEHHYIO KOMMYHHMKAIIMIO HAa TOCYIapPCTBEHHOM
si3pike Poccutickoit denepariu ¢ yueToM 0COOEHHOCTEN COIMATBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 09 [Tome3oBaTeCsi  TIPOECCHOHAILHON JTOKYMEHTAIME Ha TOCYIAapCTBEHHOM U
WHOCTPAHHOM $I3bIKaxX

npogdeccuoHAIbLHBIX KOMITETEHIMA:

[IK 3.1 BpINOAHATP MOHTaX MUTAKOIIUX M PACHPEACIUTENbHBIX IMYJIbTOB W IIUTOB
OCBETHUTEJIbHBIX CETEeH U CBETHIILHUKOB

[IK 3.2 BsimoaHsATh paboTHI 1O MPOKIAJKE MPOBOJOB U Kabejael OCBETUTEIbHBIX CETeH U
CBETHJIbHUKOB

KypcoBoii mpoekT 1mo npodhecCHOHaTIbHOMY MOJIYJIIO BBITIOJHSIETCS B CPOKH, ONPEICIIEHHBIC
pabounM y4eOHBIM IUIAHOM 110 TIPOTrPaMMe MOATOTOBKE CIICIUAUCTOB CPEIHETO 3BEHA.
[Iporecc BHIMONHEHMS KYPCOBBIX IPOSKTOB BKJIFOYAET CIICAYIOIINE ITAIbI:
W3yueHre HACTOSAIIMX METOIMYCCKUAX YKa3aHHH.
Br100p TembI 1 €€ coriacoBaHHE ¢ PyKOBOIUTEIIEM.
dopmynHpoOBKa LIETH U COCTABJICHUE TUIaHa.
[Toxbop, u3yueHue u aHaIN3 COJEPIKAHUS UCTOYHHKOB
CO6op u 000011IeHHEe MaTepHaioB, TPOBECHHIE UCCIEA0BAHUN U aHATN3 PE3YIbTaTOB
MPAKTUYECKON (IKCTIEPUMEHTATBHOMN ) YaCTH paOOTHI.
Pa3paboTtka npaktudeckoii yactu, GopMyIUpOBKa BHIBOJOB U PEKOMEHIAITHIA.
OdopmieHue crrcka TUTepaTyphl.
8. TloaroroBka K 3alUTe U 3aIlUTa KYpCOBOTO MPOEKTa
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Kontpons 3a BbemonHenuem pazzaenoB  KII  ocymecTBisieTrcss mpenojaBaTesieM-
KOHCYJIbTAaHTOM, 3aBEYIOILUM OTIEICHHUSI.

[IpumMepHas TeMaTHKa KypCOBOIO IIPOEKTA!

1. DnexTpoobopyIOBaHUE M MOHTAXK CHCTEMBI SJIEKTPOCHAOKEHUS ITOICTAHIINN
TOPOJICKOM CeTn

2. [IpoexTrpoBaHrEe M MOHTAX CUCTEMBI SJIEKTPOCHAOKEHHE PEMOHTHO-MEXaHUIECKOTO
exa.

3. [IpoexTHpOBaHNE ¥ MOHTAX CUCTEMBI AIEKTPOCHAOKEHNE TPaHCPOPMATOPHOH IIEXOBOM
MOACTaHLIUU

4. TIpoekTpoBaHUE U MOHTAXX CUCTEMBI JJIEKTpOCHa0KeHHE € mpokaTtHoro crana JIIIL]

5. [IpoekTrpoBaHKEe U MOHTaX CUCTEMBI AIEKTPOCHAOKEHNE YyUacTKa Ky3HEUHO -
IIPECCOBOTO IIeXa

6. [IpoekTrpoBaHKe U MOHTAX CUCTEMBI 3JIEKTPOCHAOKEHNE JOMEHHOU Me4n

7. DnexTpooOopyI0BaHUE U MOHTaX CUCTEMBI dekTpocHabx)enus ['TII (rmaBHoM
MMOHU3UTENBHON nojAcTanlun) HanpsbkenueM 110/10 kB

8. [IpoexTrpoBaHre U MOHTaX CHUCTEMBI AJIEKTpOCHAOXKEeHHUE 11eXa 00pabOTKU KOPITYCHBIX
JeTajen

9. DnekTpoobOPYAOBAHNE U MOHTAX CHCTEMBI 3JIEKTPOCHA0XKEHUS TpaHCHOPMATOPHOM
noactaniuu (TII) mexa TsHKemoro MamHOCTPOEHUS

10. IIpoexkTrpoBaHre U MOHTAX CHUCTEMBI AJIEKTPOCHA0KEHNUE HACOCHOU CTAHIIUH

11. IIpoexTupoBaHre U MOHTaX CHCTEMBI ANEKTPOCHA0)KEHNE HHCTPYMEHTAJIBHOTO 11eXa

12. DnexTpoobopyI0BaHNE U MOHTAX CHCTEMBI deKTpocHaOx)eHus TII MexaHu4eckoro
exa

13. [IpoekTHpoBaHNE U MOHTAX CHCTEMBI AIEKTPOCHAOKEHHUE YIacTKa MEXaHOCOOPOUYHOTO
exa

14. DnextpoobopynoBanue TII ameKTpoMexaHUUECKOTO 1exa

15. IIpoekTpoBaHNE U MOHTQK CHCTEMBI JJIEKTPOCHAOKEHHE MPECCOBOTO yJacTKa 1exa

16. DnekTpooOOpPyI0BaHNE U MOHTAX CHCTEMBI AeKTpocHaOx)eHus TII cBapoyHOTO
ydacTka Iexa

17. IlpoexTupoBaHUE 1 MOHTAXX CUCTEMBI AJIEKTPOCHAOKEHNE yyacTKa MPOKATHOTO 1iexa

18. IIpoexTupoBaHuE 1 MOHTAX CUCTEMBI AJIEKTPOCHAOKEHNE aBTOMATU3UPOBAHHOTO 11€Xa

19. IlpoexkTupoBaHuE U MOHTAK CUCTEMBI AJIEKTPOCHAOKEHUE 11eXa METAIIION3 AU

20. [IpoexkTupoBaHKEe U MOHTaX CHUCTEMBI 3JIEKTPOCHAOKEHHE CTPOUTEIHHOMN TUIOIIA KU
KHUIJIOTO JIoMa

21. DnekTpoobopyI0BaHUE U MOHTAX CUCTEMBI dJIeKTpocHaOx)eHus TI1 MapTeHOBCKOTO
nexa

22. [IpoekTupoBaHHe U MOHTaX CHCTEMBI SJIEKTPOCHA0KEHHE TPAHUTHON MacTEePCKOM

23. DnexTpooOOopynOBaHNE U MOHTAX CHCTEMBI 3JIEKTPOCHAOKEHUS Y3II0BOM
pacnpeenuTeNbHON TOICTAaHIINH

24. [IpoekTupoBaHUE U MOHTaX CHCTEMBI 3JIEKTPOCHAOKEHHE NUTH(POBATBLHOTO 1IeXa

25. DnexTpooOopynoBaHUE TATOBOM MOACTaHIIUN

2 CTpyKTYypa KypCOBOro NpoeKTa

CrpyKkTypa KypcOBOIO IPOEKTa BKIIIOYACT:

- MOSICHUTEIIBHYIO 3aIUCKY;

- rpau4ecKyro yacTb

TexkcToBBI JOKYMEHT KypCOBOTO IpoekTa (paboThl) JOJDKEH BKIOYATh B YKa3aHHOM
IIOCJIEOBATEIBLHOCTH CIIEIYIOLINE IIEMEHTBI:

- TUTYJbHBIN JUCT;



- 3aJlaHuCE;
- COJIepKAHUE;

- BBEJICHHE;

- OCHOBHAs 4acTb;

- 3aKJIIOUCHHUE;

- CIIMCOK HCIIOJIB30BaHHBIX HCTOYHUKOB,

K rpaduueckomy marepuaity cieayeT OTHOCHTS:

YEePTEKU;

JCKU3BI;

CXEMBI;

ACMOHCTPAIVOHHBIC JIUCTHI.

O06beM TEeKCTOBOrO U Ipa)UyecKoro MaTepualia ornpeaesseTcs 3a1aHUeM PYKOBOUTENS

3 TpeGoBaHusi kK 0(poOpMIIEHHIO MOSICHUTEJIBLHOM 3aNNCKHU

[losicHuTenbHas 3amucka SIBISETCS HEOTHEMJIEMOM YacThIO MPOEKTAa U TPEACTABIISICTCS
BMeCTe C rpaduIecKOi 4acThlo.
[TosicHuTenbHas 3aMMCKa KypCOBOTO MIPOEKTA BKITFOYACT:
—  BBEJICHHE, B KOTOPOM PACKPBIBACTCS aKTYaIbHOCTh U 3HaYEHUE TEMBI, (popMupyeTcs
Leb U 3a/1a4 BBITIOJIHEHUS! KypCOBOTO MPOEKTa (paboThl);
—  HWCXOJHBIC JJAHHBIC JJIs1 BBITIOJTHEHHS KypPCOBOTO MPOCKTA |
—  paszemsl KypcoBOTO MPOeKTa (paboThl):
100m1as yacTh
1.1 KpaTkas xapakTEepHCTHKA IEKTPOOOOPYTOBaAHUS
1.2 Kpatkas xapakTepucTHKa TEXHOJIOTUYECKOTO MPOoLecca IPeAIpUsITUS
2 CoernuanpHas 4acThb
2.1 Pacuer ayeKTpuUecKuX Harpy3oK
2.2 Bp10op umncia 1 MOIITHOCTH CHIIOBBIX TPAHC(HOPMATOPOB
2.3 Pacuet u BEIOOP KOMIIEHCHPYIOIIETO YCTPOMCTBA
2.4 Bei6op ToxoBenymux yacreid (TBY)
2.5 Pacuer TOKOB KOPOTKOTO 3aMbIKAHMS
2.6 ITpoepka TBY Ha TOKH KOPOTKOTO 3aMbIKAaHHUS
2.7 BHYTpHULIEXOBbIE CETH
2.8 TexHOJIOTMH MOHTaXa
3 TpebGoBaHus TEXHUKH OE30MMACHOCTH MIPH OOCITY)KUBAHUH JICKTPOOOOPYAOBAHUS
3aKinroYeHue
CHucok UCMONIB3YeMbIX HCTOYHHUKOB
IInpunoxenus.

Ogopmnenue noacHumenvbHol 3anucku O0IHCHO CIMPO20 COOMEEMCME08amMb
—  CMK-0-K-PHU-70-20 Obwue mpebosanus kK cmpykmype u oghopmienuio Kypcogoti
pabomul (npoexma,);,
- CMK-K-PH-109-15 Ilopsook opeanuzayuu GbINOIHEHUs U 3aAuumsl KypCcOoB8Ol
pabomwl (npoekma) 8 MHO2ONPOPDUILHOM KOLLEOMHCe.

[osicHuTeNBHYIO 3aMUCKY cleayeT 0()OPMUTh B COOTBETCTBUH C TPEOOBAHUSAMU CTaHAAPTA
ECKJl «OO6mue TpeboBaHuss K TekcToBeIM jgokymeHtam» (I'OCT 2.105 — 95), kax
KOHCTPYKTOPCKUHM JIOKYMEHT PYKOIMCHBIM, MJIM MAaIIMHONMCHBIM CHOCOOOM Ha CTaHAAPTHBIX
JMCTaX, CIIUTHIX B TETPab ¢ INIOTHOM 0050k K0i. CoslepkaHue 3alUCKU pa3/IeNsaeTcsl Ha pa3/ieibl
U TYHKTBI. Pa3fensl JODKHBI UMETh MOPSAAKOBBIE HOMEpA, 0003HAaYaeMble apaOCKUMH LU(paMu.
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KoHCTpyKTHBHBIE pacdeThl JOJDKHBI MMETh CCBUIKM Ha TaONWIBI U CTPAHUIIBI JUTEPATYPHBIX
HCTOYHUKOB C YKa3aHMEM UX HOMEpa B CIIPaBOYHON JIUTEPATYpE.

BBenenune

Bo BBeneHuu packpblBaeTcs akTyadbHOCTb M 3HAUEHHME TEMblI KYpCOBOIO IPOEKTa, U
Kpatko (OpMyIHpYIOTCS IIeTM M 3aJadyd  KypCOBOTO TNPOEKTHpOBaHUsA. B 3Toil wactu
MOSICHATENIFHOW 3alMCKU  CIIEAYEeT PpAcKphITh BOMPOC 00 HUCTOpPUM CO3/IaHUS OO0BEKTa |
MEPCIIEKTUBAX €ro Pa3BUTHS.

1006mas yactb

1.1 KpaTkasi XapaKkTepUCTHKA 3J1eKTPOO0OPY/A0BAHUS

OTa 4acTh MOSICHUTEIbHON 3aMIUCKU JIOJKHA COAEPKATh 00IKEe CBEACHUSI 00 OCHOBHOM
000pYZIOBaHUY MIPEIPUATHUS

1.2 KpaTkasi XapakTepHCTHKA TEXHOJIOTMYeCKOro nmpouecca npeanpusTus

Ora YacTh TMOSCHUTENBHON 3alMCKM JOJDKHA COJep)KaTh oOOLIuMe CBEOCHHUS O
TEXHOJIOTUYECKOM IPOLIECCE MPEANPUATHS, a TAKKE UCXOJHbIE JAHHBIE.

2 CnenmajbHas 4acTh

B cnienmanbHOM yacTH TPOU3BOAUTCS BBIOOP TpaHchopMaTopa 1/CT , YUCJIO U MOIITHOCTH
CUJIOBBIX TpaHcpopmatopos, TokoBenymux yacteit (TBY) Pacuer TokoB K3 B oaHO#M TOUKE.
[Tposepka TBY na Toxu K3.

2.1 Pacyer 31eKTpUUECKUX HArpy30K

2.2 Bw10op umncia ¥ MOITHOCTH CHJIOBBIX TpaHC(HOPMATOPOB

2.3 Pacder 1 BBIOOp KOMIICHCHPYIOIIETO YCTPOMCTBA

2.4 Br16op TokoBenymux yacreit (TBY)

2.5 Pacuer TOKOB KOPOTKOTO 3aMBIKAHMS

2.6 TIposepka TBY Ha TOKM KOPOTKOTO 3aMBIKAHHS

2.7 BHYTpULIEXOBbIE CETH

2.8 TexHonmorum MOHTaxa

2.1 Pacuer 3j1eKTPpHYECKHX HATPY30K
Ha ocHOBaHWYM MCXOHBIX JaHHBIX COCTABISIETCS BEIOMOCTD dJICKTPUIECKUX HATPY30K.

2.2 Bb10op 4nc/Ia M MOIITHOCTH CHJIOBBIX TPaHCHOPMATOPOB
Ha ocHoBanuu Harpy3ok noaOupaercs 4ucio U MOIIIHOCTh CHJIOBBIX TPpaHC(HOPMATOPOB.

2.3 PacuyeT n BbIOOP KOMIIEHCHPYIOIIET0 YCTPOMCTBA
W3 ycrnoBuii Harpy30k BeIOMpaeTcsi KOMIEHCUPYIOIINE YCTPOMCTBA.

2.4 Bb10op ToxkoBeaymmx yacreii (TBY)

C yyeToM MOIIHOCTH CHUJIOBOTO TpaHchopmaropa u KoddduuueHta 3arpysku
paccuuThIBaEM TOKH B HOPMAJIBHOM U aBapUMHOM pexuMax pabOThl, MOCIE YEro MO CIPaBOYHUKY
BbIOMpaeM KabelbHbIe UM BO3AYIIHbIE TUHUU U ITUHBL

2.5 PacyeT TOKOB KOPOTKOI'0 3aMbIKAHUS
Ha ocHoBaHMM mpenpIIyIIuX pacyeTOB C Y4€TOM 0a3MCHBIX BETUYMH PACCUUTHIBAEM TOKH
K3: Tok yaapHbIi, TOK IEpUOIUYECKON COCTABIISIONIEH, MOIHOCTh K3.

2.6 IIpoBepka TBY Ha TOKM KOPOTKOIr0 3aMbIKAHUSA

C yuetom TokoB K3 mpousBoaum mpoBepKy BBIOpaHHBIX paHee KaOeTbHBIX TUHUN U HIHH
Ha JIEKTPOJIMHAMHUYECKYI0 U TepMUYECKYIO cTOMKOCTh. Eciin TBY He cOOTBETCTBYIOT yCIOBHIM
MIPOBEPKHU, TO UX MEPEBHIOMPAIOT.

2.7 BHyTpHuexoBbIe CeTH
OcylecTBisercs: pacueT BHYTPULIEXOBBIX CETeH, CoCcTaBIsgeTCsl KaOeJbHBIN XKypHa

2.8 TexHoJI0rum MOHTAXKA



Bribupaercs crioco6 MoHTaxa KaOelbHBIX CeTeH

3 Tpeooanusi Th npu 06cay:KUBAaHUH 3JIEKTPOOGOPYI0BAHUS
Heo0xoanmo onmcars 0cHOBHBIE npaBuia Th, KOTOpble MPUMEHSIOT MPH 00CITYKUBaHUU
ANIEKTPOOOOPYTIOBAHUSL.

3akioueHue

B «3BakintoueHnn» pacKpbhIBaeTCsl 3HAUUMOCTb PACCMOTPEHHBIX BOIIPOCOB JUIsI HAyKU U
HpaKTI/IKI/I; HaéTCﬂ aHaJIn3 HOHy‘IGHHI)IX pGSYHBTaTOB, HpI/IBOI[ﬂTCSI TJIABHBIC BBIBO/IbI,
XapaKTEPU3YIOUIME UTOTH MPOACTIAHHON padOThI; U3ATAIOTCS MPEATIOKEHUS U PEKOMEHIAIUH 110
BHEJIPEHHUIO TIOJIYYCHHBIX PE3YJbTAaTOB U JaJIbHEHIIEeMY pa3BUTHIO TeMbl. CIIOBO «3aKIIFOUCHHE)
3aMMChIBAIOT B BUJIE 3ar0JI0BKA, CHMMETPUYHO TEKCTY, C IPOIMCHON OYKBBHI.

4 TpeGoBaHMs K U3JI03KEHUIO TEKCTA KYPCOBOI'0 MPOEKTA

TekcT m3maraercs KpaTKUM YETKAM S3bIKOM. TepMHUHOJOTHUS W 0003HAYECHMS JIOJKHBI
COOTBETCTBOBATh YCTAHOBJIEHHBIM CTaHJApPTaM, a IIPU OTCYTCTBUHU CTAHJIAPTOB - OOIIECTTPUHSATHIM
HOpMaM B HAy4yHO - TEXHUUYECKOU JTUTEPATYpE.

H3noorcenue mexkcma Kypcogoeo npoekma 00AHCHO CIPO20 COOMBEMCMBE08anb

—  CMK-0-K-PU-70-20 Obwue mpebosanus kK cmpykmype u 0ghopMAeHUuI0 Kypco8oll
pabomul (npoexmay);,

—  CMK-K-PH-109-15 Ilopsiook opeanuzayuu 8bINOIHEHUS U 3AUUMbl KYPCOBOLL
pabomul (npoexma) 6 MHO2ONPOPUILHOM KOJLLEOMHCE.

Odopmnenune tekcra KII BBIMOTHSIOT B COOTBETCTBHHM C TPEOOBAHUSMH HACTOSIIETO
craggapta, [OCT 7.32 u I'OCT 2.105. CtpaHuiisl TeKcTa, BKIHOYAs WUTFOCTPAIIMU U TAOJIHIIBI,
JOJDKHBI COOTBeTCTBOBaTh popMmary A4 (210x297 mm) mo 'OCT 9327.

Crpanunbl TJl gomxHbl cooTBeTcTBOBaTh opmary A4 (210x297 mm). Tekct moimkeH
OBITH BBITIOJIHEH C OJIHOM CTOPOHBI JUCTa Oeoil OyMaru medaTHBIM CIIOCOOOM Ha IedYaTarolux
nuu rpaduyuecKknx ycTpoicTBax BeiBoja OBM (koMmmbioTepHas pacredatka). [Ipu mHabope Tekcra
WCIIONBK30BaTh 1,5 mHTepBan, ocHoBHOUW mipudTt Times New Roman, pasmep mpudra xernp 12
WU Kerib 14, 1BeT - 4YepHbId, ab3alHbId OTCTYNm NepBOoM cTpoku - 1,25 cm. Paspemaercs
UCIO0JIb30BAaTh KOMIIBIOTEPHBIE BO3MOXKHOCTH AaKIICHTUPOBAHHUS BHUMAaHHUS Ha OIpPEJEICHHBIX
TepMHUHaxX, popmyiax, TeopemMax, IpUMEHsst LIPUQTHI pa3HO rapHUTYPHI.

TUuTyJabHBIA JUCT

BrlnosiHseTCcst COrTacHO MPUIOKEHUIO A

ITocTpoeHnue Tekcra

Texcr KII (KP) cmenyer menuTh Ha pasnueibl, MOJpa3fenbl, MyHKTH. [IyHKTBI, npu
HE0OXO0IMMOCTH, MOTYT OBITH Pa3/IeJeHbI Ha MOITYHKTHI.

3aros10BKH

Paznensl, mopa3aens JOMKHBI UMETh 3ar0I0BKH. [IyHKTHI 1 IOMYHKTHI 3aT0JIOBKOB
MOTYT HE UMETh. 3aroJjIOBKH JIOJDKHBI YETKO U KPaTKO OTpa)xaTh COJIEp>KaHUE Pa3/IeoB,
MOAPA3/ENIOB, MYHKTOB. 3aroJIOBKU Pa3/iesioB, MOAPa3eioB U MYHKTOB CJIeIyeT HAaUUHATh C
ab3a1HOro OTCTYMA, ¢ MPOMUCHOM OYKBBI, O€3 TOUKU B KOHIIE, HE IO JUepKuBas. B Hayane
3aroJioBKa MOMEIIAI0T HOMEP COOTBETCTBYIOIIETO pa3iena, moapasaena, 1o myHkra. [lepenocst
CJIOB B 3aroJIOBKax He JOMYCKaroTcs. ECM 3aroJJoBOK COCTOUT U3 IBYX MPEUIOKEHUM, UX
pa3AeISIIOT TOYKOM.

Paccrositnme wmexay 3aroJoBKOM U TEKCTOM JIOJDKHO OBITh PaBHO YABOCHHOMY
MEXKCTPOUHOMY pAaCCTOSIHUIO; MEXAY 3arojoBKaMM paszjiefia U Mojpaszjiena - OJHOMY
MEKCTPOUYHOMY PACCTOSHUIO.

IIpumep —

1 TUIIPI U PA3BMEPHI (Homep u 3a201080K nepozo pazoeia)



2 METO/IhI UCIIBITAHUH (Homep u 3a201060K 6mopo2o pazoena)

2.1 Hymepayus
Ilepuoouueckue NOONYHKMOG
Konebanus 8MOPO20 NYHKMA
(Homep u nepeozo
3A2071080K noopaszoena
nepeoco 8mMopozo pazoena
noopaszoena- O0oKymMeHma
8mMopo2o pazoena)

2.1.2.1

2.1.2.2

BuyTtpu pasnenos, mojpas3ienoB, MYHKTOB WM TOJIYHKTOB MOTYT OBITh MpPHBEIEHBI
nepeuucnenusd. Ilepen KaxabIM TEpeYUCIEHHUEM CIEAYeT CTaBUTh JeQuc Wid, IpH
HGO6XOZ[I/IMOCTI/I, B ClIydac HaJIM4YHA CCBUIKHM B TCKCTC NOKYMCHTA Ha OJHO H3 HCpG‘lHCJ’IGHHﬁ,
CTpOYHYIO OYKBY (32 UCKIIOUEHHEM €&, 3, O, b, i, bl, ), IOCIIE KOTOPOH CTaBUTCS CKOOKa.

Jnst ganbHeWIie aeTanu3aiii MEepPeUYHCIICHH He0OXOAMMO HCIIOJIh30BaTh apadCKue
uu@psl, Mocie KOTOPBIX CTaBUTCA CKOOKa, a 3amuCh MPOM3BOAMTCS C a03aI[HOTO OTCTYyMa, Kak
ITOKA3aHO B IIPUMEDE.

IIpumep -

a__

0)

1)

2)

Kaxxprit myHKT, TOAMYHKT W TIEPEUMCIICHUE 3aMMChIBAIOT ¢ ab3amHoro otctymna. Ecim TJ]
MOAPA3JENAIOT TOJBKO Ha Pa3/esibl, TO UX CIEIyeT HyMEepOBaTh, 3a UCKIIOUEHUEM IPUI0KECHUH,
MOPAIKOBBIMU HOMEpaMH B mipeaenax Bcero T/I.

Ecnu pasznmen unm moapaszen KMMeeT TOJBKO OJWH IYHKT, WM IYHKT HMEET OJUH
MOAIYHKT, TO HyMEPOBAaTh €r0 HE CIeayeT.

B T/l nomxHBI NpUMEHSTHCS TEPMHHBI, 0003HAUEHHUS U OIpEAETCHHS, YCTAaHOBJICHHBIC
CTaHJIapTaMU [0 COOTBETCTBYIOIIEMY HAIpPaBJICHUIO HAYKH, TEXHUKH M TEXHOJOTHH, a MPH HX
OTCYTCTBHH - OOLIETPUHSATHIE B HAYYHO-TEXHUYECKOH JINTEpaType.

B T/l ne nomyckaercsi:

— MPUMEHATH JUIsl OJTHOTO U TOTO K€ TIOHATHUS Pa3IMYHble HAYYHO-TEXHHUYECKHUE TEPMUHBL,
ONMu3KMe MO CMBICTY (CHHOHHMMBI), a TakK€ HHOCTPAaHHbIE CJIOBA W TEPMHUHBI NPU HATUYUU
PaBHO3HAYHBIX CJIOB U TEPMUHOB B PYCCKOM SI3BIKE;

— IPUMCHATD IIPOU3BOJILHBIC CHOBOO6paSOBaHI/I5{;

— npuMeHsaTh unaekcel crangaptoB (COCT, 'OCT P, OCT u T.1.), TEXHUYECKUX YCIOBHIA
(TY), crpoutenbubix HOpM U mpaBuil (CHull) u npyrux mToxkymMeHTOB 0€3 pEerucTpallioOHHOTO
HOMeEpa;

— HCIIOJIb30BaTh B TEKCTE MaTEMaTHUYCCKUE 3HAKU M 3HAK 9 (quameTp), a TakKe 3HaKu Ne
(Homep) u % (mporeHT) Oe3 uucioOBBIX 3HadeHWid. CremyeT mucarh: «Temmeparypa 20 °Cy;
«HOMep ombITa»y (HO He «Ne ombITay); «BIaXHOCTh 98 %», «mpoueHT BbIxoma» (HO He «%
BBIXOJIa»).

YcnoBHEIE 6YKBCHHBIC 0603Ha‘leHI/I$I, I/I306pa)KeHI/I}I WM 3HAaKHU JOJIXKHBI COOTBETCTBOBATH
IPUHSATBHIM B HeﬁCTBy}OHleM 3aKOHOJATCIILCTBC U T'OCYAAPCTBCHHBIX CTaHAApTaX.

B TI[ CJICAYCT NPHUMCHATH CTAHAAPTU3UPOBAHHBIC CIWHHUIIBI (I)I/I3I/I‘-ICCKI/IX BCIIMYHH, HUX
HaMMEHOBAHUS U 0003HAYCHHS.



IIpencrasienune gopmy.a

@opMyibl pacroyiaraloT Ha OTHENbHBIX CTpokaxX. Dopmynbl TOJKHBI HYMEpOBaThCs
CKBO3HOU HyMepalei apabCKiuMH Iu(ppaMu B KPYTIbIX CKOOKaX y MpaBoro Kpasi CTPAHHUIBI 10
tuny «(1)» wmm «(2.1)», ecnmu GopMynbl HYMEpPYIOTCS B Mpeaenax pasliena, Mpu dTOM HOMEp
paszena v HOpsAKOBBIM HOMEp (GOpMYIIBI B pasjiesie OTACSIOTCS TOUKOM.

[Ipu ccpikax Ha Kakyro-TuO0 (opMyity c€ HOMEp CTaBsAT TOYHO B TOH k€ TpadHuecKoit
dopme, uro u mocie Gopmynsl B Tekcre. Hampumep: «6 gpopmyne (2.5)», «u3z ypasnenus (7.3)
gvimekaem...». @opMyiia BKIIOYAETCS B MPEUIOKEHNE KaK €ro paBHOIIPaBHbIN 31eMeHT. [loaTtomy
B KOHIIE (DOpPMYJ M B TEKCTE Mepe]] HUMU 3HAKW IPENUHAHUS CTaBSIT B COOTBETCTBUH C MTPABUIIAMU
nyHKTyanuu. [Ipu 5TOM 3HaKM MpenvHaHUS MOMEIIAI0T HEMOCPEACTBEHHO 3a (hopMynaMu 10 UX
HOMeEpa.

Jonyckaercs ckBo3Hass Hymepauus ¢opmy.a apadckumu uugpamu no scemy T/L.

[losicHeHne 3Ha4YeHHs] CMMBOJIOB M YHCIOBBIX KOA(PGUIMEHTOB, BXOIAIIUX B (hopmyiy,
JOJIKHBI OBITh NMPUBEAECHBI HETTOCPEJCTBEHHO MO (popMyinoi. 3HaueHHe KaXJI0ro CUMBOJa Jat0T
B TOW NOCIIE0BATENbHOCTH, B KaKOW OHU NpuBeAeHbI B popmyre. IlepBas cTpoka pacimmudpoBKu
JOJKHA HA4YMHATBCA CO CJoBa «rjAe» 0e3 aoerouust mocie Hero. [losicHeHHWs CHMBOJIOB U
YHUCIOBBIX KOA((ULIHUEHTOB, BXOJAMINX B GOPMYIY, TOJKHBI ObITh IPUBEIEHBI HEMOCPEICTBEHHO
oA (opmyIoit o Tumy:

AKTHUBHYIO MOIIHOCTh 32 MaKCHMaJbHO-Harpy>KeHHYI0 CMEHY paccuuTaeM o Qopmyse
(2):

Pcm.=Ku -Pu}., (2
rae P.,- cpenHss Harpyska 3a 0oJiee Harpy>kKeHHYIO Harpy3Kky (cpenHeMecsiyHasi),kBT;
Pu2, —CcymMMa MOIIHOCTEH TPYIIIBI JIIEKTPONPUEMHHUKOB, KBT;
Ku- koadpummenT ucnoap3oBaHusl.

IIpencraBiienne CCbUIKU

IIpu ccpuikax Ha CTpyKTypHble 4YacTH TJI ykaswsiBaloT HOMepa paszieloB (CO CIOBOM
«paszfen»), NPUIOKEHUH (CO CIIOBOM «IIPUIIOKEHHUE)»), TMOAPA3NENOB, IMYHKTOB, MOJIIMYHKTOB,
MEPEUYNCIICHNI, HATPUMEP: «....B COOTBETCTBHUU C PA3JALIOM 2», «... corjiacHo 3.1», «.., mo 3.1.1»;
«..B COOTBETCTBHH C 5.2.2, mepeumciieHne ©6x»; «(mpmioxenue JI)»;, «.. Kak yka3aHO B
NPUIIOKEHUU M.

Ccbuiku B TekcTe Ha HOMEp (OPMYIIBI Aal0T B CKOOKax, HapUMeEp: «...COTJIacHO Gopmyrie
(B.1)»; «...kak cneayeT u3 BeIpaxeHus (2.5)».

CChUIKM B TEKCTE Ha TAOJIUIIBI U WIUTFOCTPAIIMU 0(OPMIISTFOT TI0 THIY: «(Tabmuna 4.3)»; «...
B Tabmune 1.1, rpada 4»; «(pucyHok 2.11)»; «... B COOTBETCTBUU C PUCYHKOM 1.2»; «... KaK
MokaszaHo Ha pucyHke B.7, mo3. 12 u 13».

[Ipu cchuike B TeKCTe HAa MCIOJIb30BaHHBIE UCTOYHUKU MHGOPMAIUU ClIeyeT MPUBOIUTD
MOPSIIKOBBIE HOMEpPA MO CIMCKY HCIIOJIb30BAHHBIX HMCTOYHUKOB, 3aKIIOYCHHBIC B KBaJpaTHBIC
CKOOKH, HalpuMep: «... Kak ykazaHo B MoHorpaduu [103]»; «... B padorax [11, 12, 15-17]».

Cokpamenus

1. TIpu MHOroKpaTHOM YHOMHHAHHM YCTOWUYMBBIX cioBocodeTanuid, B T/] cienyer
UCIOJIb30BaTh a00pEeBUATYPhI UM COKpPAILCHHUS.

2. Ilpu nmepBOM yNOMHMHAHUM JOJDKHO OBITH MPUBEIEHO NOJHOE Ha3BaHUE C YKa3aHUEM B
CKOOKax COKpAIlleHHOT0 Ha3BaHUs MM a00peBHaTyphl, HanpuMep: «pUIbTp HU3KOM
gactoTsl (DHY)», a npu nocneayromux ymoMuHaHUAX ClIeyeT ynoTpeOnaTh
COKpallleHHO€ Ha3BaHHe WK a00peBUaTypy.

3. PacumdpoBky ab0peBUaTyp U COKpalleHuH, yCTaHOBJICHHBIX TOCY/1apCTBEHHBIMU
CTaHJapTaMM U IpaBUIIaMU pyccKoil opdorpaduu, 10mycKaeTcs He IPUBOIUTH.

Od¢opmiteHne NpuJIoKeHN i
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1. Kaxc):[oe HpI/IHO)KCHI/Ie JOJDKHO HAYMHATHLCA C HOBOI'O JIMCTA U HUMCETH TeMaTI/I‘-IeCKI/Iﬁ
3aroJIOBOK 1 0003HaYEHUE.

2. CnoBo «IIpunoxxeHue» u ero OykBeHHOE 00O3HaueHHE (3ariaBHbIE OYKBBI PYCCKOTO
andapuTa, HaunMHAas ¢ A, 3a McKmodeHneM 6yks E, 3, N, O, Y, b, bl, 'b) pacnosiararor HaBepXy B
LEHTPE CTPAHHULIBL.

3. [lomemiaembie B IPUIIOKEHUN PUCYHKH, TaONMHUIBI U (GOPMYIIBI, HYMEPYIOT apaOCKUMHU
nudpaMu B Ipeienax KaKA0ro MPUIIOKEHHUS, HATPUMED: «...pUCYHOK A.5...».

5 Odopmiienue uaOCTPaLMii U TA0JIUL

Ogopmrenue unntocmpayuti.  u  mabauy  Kypcogoeco NpoeKma  OOJHCHO — CMPO20
COOMBEemMcmeo8amsy.:

—CMK-O-CMI'TY-42-09 Kypcosas paboma (npoexkm): cmpykmypa, cooepicanue, odujue
Npasuia 8bINOIHEHUs U OPOPMAEHUS,

—CMK-K-PH-109-15 [lopsioox opeanuzayuu 8bINOIHEHUS U 3AWUMbl KYPCO8OU pabomvl
(npoexma) 6 muoconpoguibHOM KolIeOxce. [IpuBen€éHHbIE B KYpPCOBOM TMPOEKTE TaOIHIIBI
JOJKHBI OBITh PE3yJIbTaTOM 00pa0OTKHU U aHaIM3a ITU(POBBIX TTOKA3aTEIEH.

Tabnuiel, 3a WUCKIIOUEHHEM TPUBEICHHBIX B MPHIOKEHHH, HYMEPYIOTCS B Ipelenax
Ka)KI0ro pasjaena. B stoMm ciryyae HoMep TaOIHUIBI COCTOUT W3 HOMEpA pasJielia v TOPSAKOBOTO
HOMeEpa TaOJHIIBI B IIPeJIeNiaX pa3/iena, pa3IeIieHHBIX TOUKOM.

Jonyckaercs ckBO3Hasi HyMepauus Tadaun apadckumu uugpamu no scemy T/I.

Hazpanue Tabnuupl momemaroT HaJ TabauIel nocie ee Homepa yepes THpe, ¢ MPOMUCHOMN
OykBBl (OCTaJibHBIE CTpOuHBIE), Oe3 ab3amHoro orcryna. Haamuce «Tabnuma...» mumercs Hax
JeBBIM BEPXHUM YIJIOM TaOJHMIBI W BBINOJHSAETCS CTPOYHBIMH OyKBaMHU (KpoMe TIepBOU
MPOTHMCHOM) 0€3 Mo quepKuBaHus (PUCYHOK 1).

3aronoBku Tpad TaOMHIBI BBITIOJHSIOT C TMPOMUCHBIX OYKB, a IIOJ3aroJIOBKH - CO
CTPOYHBIX, €CJIM OHU COCTABJISIOT OJHO MPEUIOKEHHE C 3ar0JOBKOM, M C TPOIUCHON - €CII OHU
CaMOCTOSITENIbHBIE.

Tabmuiry ¢ 60JbIINM KOJIMYECTBOM CTPOK JIOMYCKAETCsl MEPEHOCUTh Ha APYryI0 CTPAHUILY.
[Ipu nepeHoce yacTu TabIULBI HA IPYTYIO CTPAHUILY 3aT0JIOBOK ITOMEIIAIOT TOJIBKO Mepesl MepBoi
4acTbhIO TaONUIIbI, HAJl APYTUMU YacTAMHU CIIpaBa nuiercs cioBo «IIpogomkenne» u yka3blBaeTcs
MOPSAAKOBBIM  HOMep Tabmuiel, Hanpumep: «lIpomomkenue Tabmuubr  2.7».  HuxHIO0
TOPU30HTAIIBHYIO YEPTY, OrPAHUYUBAIONIYIO TaOIUILY, HE IPOBOJIST.

Ecnu nudpoBsie Wil MHBIC JaHHBIC B TA0JHIIE HE TIPHBOIATCS, TO B Tpad)e CTABUTCSI IPOYEPK.

He nonyckaercs BKJI0O4YaTh B Ta0auny rpagy «Ne n/m».

Fadaunin . . - Fronowox  ralbannm

HOMEP

Farononok

rpmp

lNonoska
floasarono-

soK rpad

Crpoxn

(FOpHION-

+
1

4 .
[ || Taummmese
| |/ paioa)

bBoxonnk Upadua  (xomow)
(Aaroonkn CTpok)

ITpumep odopmiieHHs TaOIULIBL:
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Tabnuua 2 — JlonoJHUTENbHbIE TapaMeTPhl AIEKTPO0OOpyI0BAHNUS

Howmep Ha Pn, cos ;
IJ1aHe HaumenoBanue 20 kBT , T Ku 4 9y Sing
3.4 KomnpeccopHbie ycTaHOBKH 20 2 0.7 0.8 0.75 0.6

3apsiiHO-TIOA3aPSAHBIC
5.6 arperathl AB Tuma BA3IT 23 2 0.06 0.5 1.7 0.87
7,8 CHHXPOHHBIE KOMIIEHCATOPBI 70 2 0.75 | 0.85 0.62 0.52
DneKTpoHarpeBaTenu st
9,10 BBIKJTFOUATEICH U IPUBOJIOB 219,2 2 0.6 0.85 0.62 0.52
tina Y-220, ¥-110
OnekTpoHarpeBarenb mkahon
11 KPY-10 24 1 0.6 | 0.75 0.88 0.66

IIpencrasiieHue HITIOCTPATUBHOTO MaTepHuaJia

Bce wmmroctpanuu (cxembl, rpaduku, (HOTOCHUMKH U T.M.) B pabOTe MOHKHBI OBITH
npoHyMepoBaHbl. X Hymepaiusi 0ObIYHO ObIBa€T CKBO3HOM, T.€. Yepe3 BCIO paboTy.

[Ipu ccplkax Ha WILTIOCTPALMIO B TEKCTE CIIEAYET MUCATh: «... KAK 9MO GUOHO HA PUCYHKE
3» UU «...8 COOMBEMCMEUU C PUCYHKOM 3.

Kaxxnas wimoctpanus cHaGXkaeTcs MoAPUCYHOUHON HAAMKCHIO, COCTOSIIEH, Kak MpaBuio,
13 TPEX OCHOBHBIX AJIEMEHTOB:

- HAMMEHOBaHUs, 0003HAYAaEMOT0 CIIOBOM «PucyHok;

- TMOpPSAKOBOIO HOMEpa WIUIIOCTPAllUM, KOTOPBIM yKa3bplBaeTcs 0e3 3Haka HoMepa
apabckumu 1udpamu o TUNy «Pucynox 3»;

- TEMAaTUYECKOTO 3aroJIOBKa WIUTIOCTPALIMH 10 TUITY:

- CIIOBO «PUCYHOK», €r0 HOMEp M HauMEHOBAaHME MOMEIIAI0T HIKEe M300pakeHus Mocie
MOSICHUTENbHBIX JAHHBIX CUMMETPUYHO MILTIOCTPALIUH.

Ecnu B TekcTe mOKyMeHTa MMeeTCs WILIIOCTpAlKs, Ha KOTOPOW M300pakeHbl COCTaBHbBIE
YacTU U3JIENHs, TO Ha 3TOM WJUIIOCTpAllMM JOJDKHBI OBITh yKa3aHbl HOMEpa MO3ULUN 3THUX
COCTaBHBIX YacTel, Ha KOTOPbIE U JENIAl0TCS CCHUIKU IO TEKCTY.

Am

T
Az /—/ZE An
2 i

Iim Iin ifl

Pucynok S — I'pagux 3aBucumocT

6 TpedoBanus k opopmiieHno rpaguuecKoid YacTH

I'paduueckast yacTb KypcOBOTO IpOEKTa MpEACTaBlIE€HA 4YepTekaMH, BKIIOYAIOUIUMH B
ceost:

JlBa mucta ¢popmara A4:

1) onHONMMHENHHAS MPUHIUIIMAIBHAS CXEMBbI SJIEKTPOCHAOKEHMS,

2) Ilnan pacrnoyioxeHus 3JIeKTPooOOpyIOBaHHS

OnuH u3 HUX BhIOJHsAETCs (.A-1

[Ipu KypcoBOM NpPOEKTUPOBaHUU Ipaduyeckas 4acTh BBINOJHIETCS Ha CTAAUU PabOYMX
yepTexxeil. UepTexku NPOEKTOB JOJDKHBI OTBeYaTh TpeOOBaHUSIM Ipaduueckoro ohopmieHus,
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IIpe1yCMOTPEHHBIMU TpaBuiamMu EnuHON cucteMbl KoHcTpykropckoi aokymentauuu (ECK/)
JOJKHO CTPOTO COOTBETCTBOBATD:

- CMK-O-CMI'TY-42-09 Kypcosas paboma (npoexkm): cmpykmypa, codepoicanue,
obwue npasuna 6biNOIHEHUs U OOPpMIEHUS,

— CMK-K-PH1-109-15 Ilopsoox opeanusayuu 8bin0IHEHUs U 3aUuUmsl Kypcosou
pabomwl (npoexma) 8 MHO2ONPOPUILHOM KOLLEIMICe.

I'paduueckuii MaTepuan JOJDKEH OTBEYATh TPEOOBAHMSAM JCHCTBYIOIIMX CTaHIAPTOB IO
COOTBETCTBYIOILIEMY HAIIPABICHUIO HAYKH, TEXHUKU WJIM TEXHOJIOTUU M MOKET BBITIOTHATHCS:

— TPaJIMIIUOHHBIM CIIOCOOOM - KapaHIaIllOM WJIH TYIIbIO;

— aBTOMATH3MPOBAHHBIM CHOCOOOM - C TNPHUMEHEHHEM TpaUiYecKuX M MeYaTAIOIMNUX
ycTpoiicTB BriBOa DBM.

LIBeTr m300paxkeHWit depTexkei W cxeM - 4YepHBId Ha Oermom Qoue. B odopmiennn
KOMIUIEKTA JINCTOB rpadudeckoro marepuana paboThl cienyeT MPUAEPKUBATHCS €AUMHOTO CTHIIS.
Kaxnplii nuct rpadguueckoro marepuana J0JDKEH HWMETh YIJIOBOM mITamil, o(OpMIIEHHBIH U
3aITOJIHEHHBIN 110 COOTBETCTBYIOIIEMY CTaHIAPTY.

I[Ipu  odopmieHMM  JEMOHCTPAIMOHHBIX  JIMCTOB  JIOMYCKAeTCSl  HMCIIOJIb30BAHUE
BO3MOKHOCTEH  IIBETOBOTO  aKIIEHTUPOBAaHWS BHUMAHHUS HAa  OTHAENBHBIX  DJIEMEHTax
MPECTaBIIEMOTr0 MaTepHaa.

0003HaYeHNE JOKYMEHTOB

VYcranaBnuBaeTcs ciaenyomas CTpykTypa 0003Ha4eHus: JOKYMEHTOB:

X XXXXXX, XX XX XX
TT‘T-—V Bug AOKVMEHTA

P [0 BROTYCKa yUeOHOH paboThI

» Hujgexc yueGHON padboTh

& » [hndp crenuHambHOCTH

L g » Hujexe suja o0yyeHHs

HNuaexcol BUaa 00y4eHust:

J1 — nHeBHOE 00y4eHHE; 3 — 3a04HOE 00yUeHHE;

HIudpsol cnenuajabHOCTEM:

Mudpsl cnenuanbHOCTEH MHPOCTABISIOTCS B COOTBETCTBUM C IlepeduHeM HampaBiieHUN
MOATOTOBKH U CHEIUAIILHOCTEN cpeiHero nmpohecCuoHaIbHOro 00pa3oBaHusl.

HNupexc yueOHO padoThI:

KII—xypcoBoii mpoeKT.

Bun noxymenra:

Kaxaomy 1okymeHTy npucBauBaercs OyKBeHHbIH mmgp:

13 — nosicHuTeNnbHas 3amkcKa (TEKCTOBbIN T0KyMeHT); Cb — cO0pouHbIil YepTex;

BO — yeprex obmiero Buaa; ['H — rabaputHslif ueptex; MO — 3IeKTPOMOHTXHBIN YePTEK;
AC — apxHTeKTypHO-CTpouTeNbHbIN uepTexk; CP — cxeMa pacronoxeHusi cCOOpPHBIX 3JIEMEHTOB
KOHCTpYKLMH; JIJI — neMOHCTpallMOHHBI JIUCT;

J1.08.02.09.KIL.25. TY
KypcoBoii MpoeKT BBINOJHEH CTYAEHTOM JHEBHOM (opMbl 00yueHus no cnernuanbHocTi 08.02.09
MoHTax, Hajaaka M SKCITyaTalus 3JIEKTPOOOOPYIOBaHMS MPOMBINIJICHHBIX U TPaKIAHCKUX
3nanuii); BeimosiHeH B 2025 romy, rabapuTHBIH YepTeK.

7 CIuCOK HCI0J1b30BAHHBIX HCTOYHUKOB
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CnucoK HCHOJB30BAHHBIX HMCTOYHHKOB YKa3bIBAETCSA B COOTBETCTBUH C JICHCTBYIOIIMMU
HOPMaMH JJIs1 HAy4HO - TEXHUYECKOU JTUTEPaTypBHI.

Ceenenuss 0 KHUrax (y4eOHMKH, CIIPAaBOYHUKH W Jp.) JOJDKHBI BKIIIOYATh: (PaMUIMIO U
WHUIMATBl aBTOpa, 3arjaBue KHUTH (0e3 KaBbIUEK), TojA H3JaHus, 00bEM B CTpaHHIax. (CM.
[Ipunoxenue B).

8 3ammTa KypcoBOro npoexkra

B mpouecce moaroToBKM K 3alllUTe CTYAEHT T'OTOBUT JIOKIAA Ha 2-5 -mMuHyT. B nokiazne
JOJDKHO OBITH  PAcKphITO COJEpPKAHWE KYpPCOBOTO IMpoeKkTa (paboTbl), PacKpBITHI TJIaBHBIC
MOJIOKEHHsI, OOJbIIE IOJIOBHUHBI JOKJIa/Ja JOJDKHO OBITh MOCBAIICHO NPAaKTUYECKOH dYacTw,
3aKaHYMBAETCS JOKJIAJ] BBIBOJAMMU U MPEIIOKEHUSIMH.

3amura KypcOBOTO IIPOEKTa OCYIIECTBISAETCS Iepell KOMUCCUEH, COCTOsIEed U3
MpernoiaBaTee.

9 KpuTepnu oeHKH KypCcOBOro MpoeKTa

KypcoBoii mpoekT onieHnBaeTcs o NATHOaIIbHOW CUCTEME.

Kpurepusimu o1ieHKH KypcOBO#H paOOTHI IO AUCIUIIIIMHE SBIISTFOTCS:

e KA4ecTBO COJIEpXKaHHUS PAaOOTHI (IOCTWKEHHWE CHOPMYTHMPOBAHHON IEIH W pEIIeHHE
3aad MCCIEeNOBaHMs, MOJHOTA PACKPBITHS TEMBI, CHCTEMHOCTH MOJXO0Ja, OTPAKEHWE 3HAHWH
JUTEPATyphl H  Pa3IUYHBIX TOYEK 3pEHHs 10 TEeMe, HOPMATHBHO-TIPABOBBIX aKTOB,
apryMEHTHPOBAaHHOE 00OOCHOBAHUE BHIBOJIOB U MIPEIJIOKEHUH);

e coOmogeHue rpaduka BHIOJHEHUSI KypCOBOTO MPOEKT (padoThl);

e 000CHOBaHHE aKTYAJIbHOCTH BBIOPAaHHOW TEMBI,

e COOTBETCTBHE COJICP)KAHWsI BEIOPAHHOW TEME;

e COOTBETCTBHE COJICP)KaHMsI TJIaB U rmaparpadoB UX Ha3BaHUIO;

e JIOTHKa, TPAMOTHOCTb U CTHJIb U3JIOKEHUS;

e BHENIHUWI BUJ pabOTHI U € 0POopMIICHUE, aKKYPATHOCTD;

e coOmoaeHME 3aJaHHOTO 00BeMa paboTHI;

e HaJIMYUE XOPOIIO CTPYKTYPUPOBAHHOIO IUIaHA, PACKPBIBAIOIIETO COJEp>KaHUE TEMbl
KypCOBO# pabOTHI;

e HaJIMYUE CHOCOK U MPABUIHHOCTH IIUTHPOBAHMUS;

e KayecTBO O(OPMIICHUS PUCYHKOB, CXEM, TAOJIHIL;

e MPABWIBHOCTH O(hOPMIICHUS CIIHCKA UCIIOJIb30BAHHOM JINTEPATYPHI;

e JIOCTaTOYHOCTH U HOBH3HA U3yYEHHOU JIUTEPATYPHI;

e OTBETHI HAa BOIIPOCHI MIPH IMyOIUYHOMN 3alTUTe PabOTHI.

Ilpumep

OneHka «OTJIMYHO» BBICTABISETCS MPU BBINOJHEHHHM KypCOBOTrO Mpoekra (paboTel) B
MoJiHOM 0o0OBeMe; HUCHONB3YyeTcs OCHOBHAs JUTepaTypa MO mpobieme, paboTa OTIMYAETCS
rIyOMHON MpopabOTKU BCEX pa3/eioB COJAEPKaTeNbHOM YacTh, odopmiieHa C COONIOJEHUEM
YCTaHOBJICHHBIX MPABUJI; CTYJCHT CBOOOIHO BJIAJIEET TEOPETUUECKUM MaTepHUaIoM, 0e301HnO0YHO
MPUMEHSIET ero Mpu pelieHud 3aAad, cHOopMyIHpPOBAHHBIX B 3a/laHUU; HAa BCE BOIPOCHI JaeT
MIpaBUJIbHBIE 1 000CHOBAHHBIE OTBETHI, YOSAUTEIHHO 3AIIUIIACT CBOIO TOUKY 3PCHHUSI.

OrneHkKa «XOpouIo» BHICTABISETCS MPHU BBIMOJIHEHUH KYpcOBOW pabOThl B MOJHOM 00bEME;
paboTa oTIM4aeTcs rIyOHMHON MPOpabOTKH BCEX pa3/eioB COAepKaTeIbHON YacTH, 0opMIIeHa ¢
cOOIOIGHUEM YCTAHOBJICHHBIX MPABWI; CTYIACHT TBEPAO BIAJEET TEOPETUYECKHUM MaTepHalioM,
MOXKET TPUMEHSATh €r0 CaMOCTOSITENIbHO WJIM MO yKa3aHWIO MpernojaBaTelis; Ha OOJBIIMHCTBO
BOIPOCOB JIaHBI MPABUJIHHBIE OTBETHI, 3AIUIIAET CBOIO TOUYKY 3PEHUs JOCTATOUHO 0O0CHOBAHO.

OneHka «yI0BJEeTBOPHUTEIBLHO» BBICTABISETCS MPHU BBIMOJIHEHUH KypCOBOH paboOTHI B
OCHOBHOM IPaBMIIbHO, HO 06€3 JOCTAaTOYHO TIyOOKO# MpOopabOTKH HEKOTOPHIX pa3/ieioB; CTYACHT
YCBOMJI TOJIbKO OCHOBHBIE pa3Jieibl TEOPETUUECKOTO MaTepuaia U MO yKa3aHWIO MpenojaBaTens
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(663 WHUIIUATUBLI U CaMOCTOSITeHI)HOCTI/I) MNPUMCHACT Cr0 MPAKTUYCCKU; HAa BOIIPOCHI OTBCHACT
HEYBEPEHHO WJIH JIOMYCKAeT OUIMOKH, HEYBEPEHHO 3AIIUIIAET CBOIO TOUKY 3PCHHUS.

OneHka «HeyJI0BJIETBOPUTEIbHO» BBICTABISIETCS, KOTAAa CTYACHT HE MOXKET 3alIUTUThH
CBOM PpCHICHUA, OOITYyCKacT FPY6BIG (baKTI/I‘-IeCKI/Ie OHII/I6KI/I npu OTBETAX Ha IOCTABJICHHBLIC
BOITPOCHI WJIM BOBCC HC OTBCYACT HA HUX

ITonmoxxurensHas OLICHKA BBICTABJIACTCA B BCAOMOCTb M 3aUYCTHYIO KHHWIKKY. CTyIICHT,
MOJTyYHMBIINN HEYIOBICTBOPHUTEIBHYIO OLIEHKY, JOJDKEH NopaboTarh KypcoByio paboty. B sTom
cllydyae CMEHa TeMBI He JIOITYCKaeTCsl.

Ornenka ypoBHS c(hOPMUPOBAHHOCTH NMPOGECCUOHAIBHBIX U 0OIIMX KOMIETEHIIMI BO BpEeMsi
MOJATOTOBKM M 3alllUTBI KypCOBOTO mpoekTa (paboThl) 1O Npo(heCCHOHAIBHOMY MOIYIIO
OTIpEeNeNAeTCs PYKOBOAWTEIEM TI0 YHUBEPCAIBHOW IIKaJlle OLEHKH 00pa30oBaTEIbHBIX
JOCTHKEHHH, KOTOPBIE BKIIFOYAIOT B ¢€0s1 OCHOBHBIE TIOKA3aTENIN OLEHKU Pe3yabTaTOB
Onenka o0pa3oBaTeNIbHBIX JOCTH)KEHUN CTyZeHTa (K1)

Ormenka (nonoxureapHas — 1/
otpurarenbHas — 0)

NHuterpanbnas
Kox u HaumenoBanue Ko 1 naumenosanue onenka NJIK
KOMIETEHITHI MK (uanukatopoB Brmonnenne Kak
Samura KI1T
JOCTHKECHUSA KII pe3yabTaToOB
KOMTIETCHITHH ) BBITIOJTHCHUS
u 3amuThl KI1
TIK 3.1 BemmoaHars TIK 3.1.1 IToaroroBka
MOHTAQX IMUTAIOIINX U MaTepHuaioB U
pacnpenenuTeTbHbIX WHCTPYMEHTOB IS
MYJIbTOB U IIUTOB BBITIOJTHCHUS
OCBETHUTEJIbHBIX CETEH U | SIEKTPOMOHTAXKHBIX
CBETUJILHUKOB pabot

IIK 3.1.2 BeImoaHaTs
MOHTAK ITUTAOIINX U
pacnpeaeuTeTbHBIX
MyJbTOB
OCBETHTENBHBIX CETEMN
M CBETHJILHUKOB

IIK 3.1.3 BeimoasaTs
MOHTAQ)K ITUTAIOIIUX U
pacnpeaeuTeIbHBIX
[IATOB OCBETUTEIBHBIX
ceTel M CBETWIBHUKOB

[1IK 3.2 BrinoausTs [IK 3.2.1 BrimoaHnenue
paboThI IO MPOKIAIKE BCIIOMOTATENbHBIX
IIPOBOJIOB M Kabeei padoT A1 MOHTaXa
OCBETHUTEJIbHBIX CETEH U | MPOBOJIOB U Kabemei
CBETHIILHUKOB OCBETHUTENBHBIX CETEMN

1 CBCTUJIBHUKOB

[IK 3.2.2 BrimoaHnenue
paboT Mo MpOKIAIKe
MIPOBOJIOB
OCBETHUTENBHBIX CETEH
U CBETUJIHLHUKOB

TIK 3.2.3 BeinosHeHue
paboT Mo MpOKIAIKe
Kaoesei
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OCBETHUTENILHBIX CETEN
U CBETWJILHUKOB

OK 01 Beioupatsb
CIOCOOBI pelIeHus 33129
poeCCUOHATLHOM
JESITENTbHOCTH
HNPUMEHHUTEITBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 01.1 Onpenenser
po(hecCHOHATBHYIO
3a1a4dy ¢ y4eToM
npodeccHnoHaIBLHOTO U
COLIMAIIBHOTO
KOHTEKCTa, COCTABIISIET
IJIaH JEUCTBUM JUIs €€
peleHus, peaan3yer
€ro, B TOM YHCJIE C
y4€TOM
W3MEHSIOIINXCS
YCJIOBHUIA, U OLICHUBAET
Pe3yAbTATHI PEIICHUS
npoecCuoHaIbHOU
3aa9u

OK 01.2
OcyniecTBIsSIET TOUCK
nHpopmanuy,
HE00XO0INUMOM IS
pelieHus 3a1a9u u/uimu
POOIIEMBI.

OK 02 Bwi6upats OK 02.3 Vcnonb3yer
CTIIOCOOBI PEIICHHMS nH()OPMAITHOHHBIC
3a7a4 TEXHOJIOTHH U
npodeccuoHaTbHOM COBPEMEHHOE
JIEeITEILHOCTH MPOTPaMMHOE
MIPUMEHUTEITHFHO K obecrieueHue npu
pa3IUYHBIM perieHun
KOHTEKCTaM; pohecCHoHATBHBIX
3a1a4
OK 02.3 Ucnoabzyet
nH(pOpMaIMOHHBIC
TEXHOJIOTHH U
COBPEMEHHOE
IpOrpaMMHOE
obecrieueHue npu
pEIICHUHN
PO eCCUOHATBHBIX
3a1a4
OK 03 ITnanupoBare 1 | OK 03.1 Brnaneer
peann30BHIBAThH cojiepKaHueM
cOOCTBEHHOE aKTyalbHOI

npodeccuoHanbHOE U
JMYHOCTHOE Pa3BUTHE,
MPEIIPUHUMATEITHCKYIO
JIeSITEIbHOCTD B
npodeccruoHaIbHON
cdepe, UCTIOIBL30BATH
3HaHUS 10 MPABOBOH U
¢duHaHCOBOH

HOPMAaTHUBHO-TIPABOBOM
JOKYMEHTAIUU B
npodeccuoHanbHOM
JESITEILHOCTH,
COBPEMEHHOMN HAYYHOH
npodeccroHanbHOM
TEPMHUHOJIOTUEN
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Ir'paMOTHOCTH B
PA3JIMYHBIX ) KU3HCHHBIX
CUTYyallUIgX

OK 05 OcymectBnsate | OK 05.2 Odopmisier
YCTHYIO U TUCBMEHHYIO | JIOKYMEHTBI O
KOMMYHHMKAIUIO Ha npodeccuoHamTbHON
roCyJapCTBEHHOM TEMaTHUKe Ha

s13p1ke Poccuniickoi TrOCYJapCTBEHHOM
denepannu ¢ yueTom SI3BIKE
0cobeHHOCTEH

COLIMAIBHOTO U

KYJIBTYPHOTO

KOHTEKCTa;

OK 09 [Nonb3oBatbes OK 09.3 U3Bnekaer
npodeccuoHaIbHOM HEOOXOUMYIO

JOKYMEHTalMen Ha
rOCyJIapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

nHpopmanuo u3
JOKYMCEHTAIUU 110
npohecCuoHAIbHOM
TEMATUKE

MaXx KOJINYECTBO OLIEHOK

KOJHMYECTBO ITOJIOKHUTCIBHBIX OILICHOK

% TOJIOKUTENBHBIX OIEHOK

Ol1leHKa B YHUBEPCAIBLHOM MIKaJIEe OIEHOK

Jlis oueHku oOpa3oBaTeNbHBIX AOCTHKEHUH OOydaroIMXcsi MPUMEHsIETCS yHUBEpcallbHas

IKaiza
[IpoueHT pe3ynbTaTUBHOCTH (MIPaBUIBHBIX KayecTBeHHast OlIeHKa YpOBHS NOJATOTOBKU
OTBETOB) Oayt (0OTMETKA) BepOaIbHBIN aHaIor
90 + 100 5) OTJINYHO
80 + 89 4 XOPOIIO
70 +79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HEYJ0BJIETBOPUTEIIHHO
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IIpunoxenne A
OBPA3EIL 3ATAHUS HA KYPCOBOM ITPOEKT

MuHHCTEPCTBO HAyKU U BhIciIero oOpasoBanusi Poccuiickoit denepanun
denepanbHOE FOCYAAPCTBEHHOE Or0/DKETHOE 00pa30BaTeNbHOE
yUpeXIeHUE BBICIIIEro 00pa30BaHUA
«MarHuTOropcKuil rocyJapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET
um. I'. 1. HocoBa»

MHoronpoGmIbHBINA KOJUIEHK

KYPCOBOU MPOEKT
Tema:
CryneHnt
3aganue
Hcxonueie
JaHHbIE:

CocraB u cofepkaHue mpoekTa (padoThl)

Cpok cauu: « » 20 1.
PykoBoautens: /

« » 20 1.

3aanue MOTyYIIL: /

« » 20 T.

Marnutoropck, 20
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IIpuioxenune b

®opma TUTYJIBHOIO JHCTA
MuHHCTEPCTBO HAayKu U BhIciIero oOpa3oBanus Poccuiickoit denepannu

®enepanbHOE rocy1apcTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE
yUpeXIeHUE BBICIIIEro 00pa30BaHUA
«MarHuTOropcKuil rocyJapCTBEHHbI TEXHUYECKUM YHUBEPCUTET
um. I'. 1. HocoBa»
MHoronpoGIbHBINA KOJUIEHK

[NOK «MoHTax 1 3KCIUTyaTalus JEKTPUIECKOTO 000pyI0BaHUS»

KYPCOBOM ITPOEKT
PACUETHO-TIOSICHUTEJIbHAS 3AIINCKA

no M/IK 03.01 MoHTax 1 HallaJKa JIeKTPO0OOpyI0BaHHS, OCBETUTEIBHBIX CETeH U
CBETHJIbHUKOB

Ha TeMY:
HUcnonuurens: CTYJICHT Kypca, TpyIa
PykoBoautensb:
(®.0.0., 10IKHOCTD, Y4. CTENIEHb, Y4. 3BaHHE)
PaGora nomymiena k 3amute “ ” 20 r.
(moamucek)
PaOora 3amumena ” 20 I. C OLIEHKOM _

(ouenka) (MOAMMCH)

Marnutoropck, 20__
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Hpuaoxenue B

Cneuuduxkanus
S| s
= = 9 H IIPUME
g 3 é OBO3HAYEHUE HAUMEHOBAHHE S YAHIE
J1.08.02.09.KI1.25.J1JT
3m. JIuct Ne nokym. | Ilognuce | [ara
Pa3pab. U0 OnexrpoodopynoBanue | Jlur. Jlucr | Jlucros
Iposep. U0 1 MOHTaX CHCTEMBI | | 2
Peliens. 3IEKTPOCHAOKEHUS
H. Kontp. MOJICTAHIH TOPOJCKOI ®I'BOY BO «MI'TY»
VTBepxK. CeTH MoK Mp-25-1
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