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Paspaborumk:

npenojasatesi PI'bOY BO MI'TY MnK C.b MensieBa

Metoanveckue yka3aHHs 10 BBITIOJIHEHUIO KYpPCOBOTO MpOeKTapa3padoTaHbl HA OCHOBE padoueit
nporpamMMbl [IM 01 Oprasuzanus OpocThIX pabOT MO TEXHHUYECKOMY OOCITYKMBAHHUIO M PEMOHTY
ANEKTPUYECKOTO U 3JIeKTpoMmexaHudeckoro  obopynoBanust MJIK.01.04  Dnektpuueckoe U
ANEKTPOMEXaHUYECKOEe 000pyIOBaHUE

ConepkaHre KypcOBOTO IPOEKTAOPUEHTUPOBAHO Ha (POpMHpOBaHUE OOIIMX U NMPOPECCHOHATBHBIX
KOMIIETEHIIMI IO TporpamMMe TIOJrOTOBKU CIICIMAMCTOB CpelHero 3BeHa mo cneuuaigbHocTn 13.02.11
TexHuveckast dKCIUTyaTalus ¥ 00CIy)KMBaHUE YIIEKTPUUECKOTO U AIEKTPOMEXAaHUIECKOTO 000PYI0BAHUS
(mo otpacnsaM) 6azoBoit noaroroBku: MJIK.01.04 Dnektpudeckoe H  AIEKTPOMEXaHUYECKOE
o0opynoBaHue



Beenenne

Hacrosmme meroanueckue yka3zaHUsl MpeJHa3HAYEHbI JUJIS CTYACHTOB OYHONM 3a04HON (HOpMBI
00y4eHHs B KaueCTBE PErVIAMEHTHPYIOIIETO MaTepHaia MO BBITOJHEHHUIO U MPEIOCTABICHUIO KypCOBOTO
npoekta o IIM 01 Opranuzanust mpocTbiX paboOT MO TEXHUYECKOMY OOCITYKMBAHHUIO M PEMOHTY
AJEKTPUUYECKOTO M 3JIEKTPOMEXaHUYEeCKOro obopyaoBaHusi s crneruanbHoctu 13.02.11 Texuuueckas
SKCIUTyaTalusi ¥ OOCIy)KMBaHUE OHIIEKTPUYECKOTO M D3JICKTPOMEXaHMYECKOro 00opynoBaHus (110
oTpacisiM) 6a30BOM MOATOTOBKH.

BolnosiHeHHEe KypcoBOTO IIPOEKTapacCMAaTpUBAETCs KaK BUJ YUEOHOW JEATENbHOCTH IO
Ipo(ECCHOHATIBHOMY MOJYJI0 HPOQECCHOHATIBHOIO Y4eOHOro LHMKIA M peanu3yercss B IHpeaenax
BPEMEHU, OTBEICHHOT'O Ha €€ U3YUYEHHUE.

BeinosnHenne cTyneHTOM KypcoOBOIO MPOEKTa M0 HPOGECCHOHATBHOMY MOAYJIO MPOBOAMUTCA C
LEJIBIO:

- CUCTEMAaTU3aLUHU U 3aKPEIUICHUS MOJyYEHHbIX TEOPETUUECKUX 3HAHUN U NMPAKTHUECKUX YMEHUH
110 001enpodeccnoHaIbHBIM U CHIEUAIBHBIM IUCHUIUIMHAM, MEXIUCIUIUIMHAPHBIM KypcaM;

- yri1yOJaeHHus TEOPETUYECKUX 3HAaHUH B COOTBETCTBHUHM C 33JaHHON TEMOH;

- popMHUpOBaHUS YMEHUN IPUMEHITh TEOPETUUECKUE 3HAHUS [IPU PEIICHUU [TOCTABJICHHBIX 3a/a4,
HCIOJb30BaTh CIPAaBOYHYIO, HOPMAaTHUBHYI0 U Hay4YHO-TEXHMUYECKYIO JuTeparypy (dhopmMupoBaHUe
poheCCHOHATBHBIX KOMITETEHITHIA);

- (¢opmupoBaHHe OOUMX U MNPO(PECCHOHANBHBIX KOMIETEHIUH — pa3BUTHE TBOPYECKOMH
WHULMATUBBL, JUCUUIUIMHUPOBAHHOCTH, LIEJIEYyCTPEMIIEHHOCTH, AaKKypaTHOCTH, CaMOCTOSITEIbHOCTH,
OTBETCTBEHHOCTU U OPraHU30BaHHOCTH;

- IOATOTOBKA K rocyAapcTBeHHOM nrorosoit arrecrauuu (I'MA).



1. O01HMe MoJI0KEeHU A

B coorBerctBuu ¢ Paboueit mporpammoii IIM 01 Opranusanus npocTsix paboT MO TEXHUYECKOMY
O0OCITy’)KMBaHUIO W PEMOHTY DJIEKTPUUYECKOTO0 M JJEKTpoMexaHuueckoro obopymoBanusiM/IK.01.04
DNEKTPUUECKOE U DJIEKTPOMEXAHUYECKOE  000pYAOBAaHUENIPENYCMOTPEHO BBINOJIHEHHE KypCOBOTO
MIPOEKTA.

KypcoBoii mpoekT sBisieTcs OJHUM M3 OCHOBHBIX BUIOB Y4eOHOH NesATenbHOCTH M (hopMoii
KOHTPOJIsl y4eOHOM paboThl CTYIEHTOB.

[TponOmKUTETLHOCTh  BBIMIOJIHEHUST  KypcoBoro  mpoekta—  30gacoB.KypcoBoit  mpoekt
OCYIIECTBJISIETCS  HA  3aKmiouuTelbHOM — dTane  wm3ydenuss MJIK.01.04  Dnektpuueckoe U
INEKTPOMEXaHUIECKOE 000pyI0BaHue, B X0/ie KoToporo hopmupyrotcst ymenus, [IK u OK mpu permennn
3aJ1a4, CBA3AHHBIX CO cepoil mpodeccHoHaNbHON AeATeIbHOCTH OYAYIINX CHEIIHATUCTOB.

KypcoBoil mpoekr BbIIONHSAETCS TMocie u3ydeHus Teopernueckodl yactuM/IK.01.04
DneKkTpuyeckoe W 3jeKTpoMexaHuueckoe obOopymoBanue.lIM 01 Opranuzanmst mpocTeiX padoT Mo
TEXHUYECKOMY OOCITY’)KHBAHUIO U PEMOHTY JIEKTPUYECKOTO U AIIEKTPOMEXaHUUECKOro 00opyaoBanus. B
pe3yNbTaTe BBIMOJIHEHUS KYPCOBOTO MpoekTa Bel Oynere ymeTs:

ymemp:
— VY1 onpenensaTs 3IEKTPOIHEPTeTUIYECKHE MTapaMeTpPhl JIEKTPUIECKUX MAIlIMH U aIaparos,

QJICKTPOTEXHUYCCKUX YCTPOUCTB U CUCTEM,;

— V7 ouenuBath 3QPEKTUBHOCTH PAOOTHI JCKTPHUUECKOTO M AIIEKTPOMEXAaHUIECKOTr0 000pYI0BaHMS;
ConeprkaHre KypcoBOro MpoeKTa OPUEHTUPOBAHO Ha (hOPMUPOBAHKE
00LIMX KOMIIeTEeHIINIA:

OK 01 Bribupats cnocoObl pemeHus 3a1a4 NpoPecCHOHANBHON IEeSTENFHOCTH MPUMEHUTENEHO K
pa3JInYHBIM KOHTEKCTaM

OK 02. OcymiecTBiIsATh TOWCK, aHAIM3 W HMHTEPIPETanuio HH(pOpManuu, HEOOXOIUMON s
BBINOJIHEHUS 3a]1a4 PO ECCHOHATIBHON 1EATEIbHOCTH

OK 03 [InanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JINYHOCTHOE Pa3BUTHE

OK04 PaGoTtath B KOJIEKTHBE M KOMaHJe, >(PQEKTHMBHO B3aMMOJEHCTBOBAaTH C KOJUIETaMH,
PYKOBOJCTBOM, KJIIMEHTAMH

OKO5 OcCylecTBIATh YCTHYI0O M IIHCBMEHHYK0 KOMMYHHMKAIMIO Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueToM 0COOEHHOCTEN COIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OKO07 CopnelicTBOBaTh COXpPAaHEHMIO OKpYXarllell cpeabl, pecypcocOepexkenuo, 3((eKTuBHO
JIECTBOBATh B YPE3BbIYAMHBIX CUTYALIHSIX

OKO09 Hcnonb30BaTh MHPOPMAITMOHHBIE TEXHOJIOTMH B MPO(ECCHOHATBHOM NesTeIbHOCTH

npogeccuoHAILHBIX KOMITETeHIU:

K 1.1 BbInonHATE HAJIaAKy, PETYJINPOBKY U IPOBEPKY JIEKTPUUECKOIO U DJIEKTPOMEXAHUYECKOTIO
o0opyoBaHUs

IK 1.2. OpraHu30BbIBaTh M BBINOJHATH TEXHHUUECKOE OOCIY)KUBAHHE U PEMOHT 3JEKTPUYECKOTO U
ANEKTPOMEXAHUYECKOTO 000PYAOBAHUS

I1K1.3 OcCyIecTBIATh JUATHOCTUKY U TEXHUYECKUI KOHTPOJIb MPU IKCIUTyaTallMM 3JIEKTPUYECKOIO

1 2JIEKTPOMEXAHNIECKOTO 000PY10BAHHS

KypcoBoit mpoekT mo mnpohecCHOHAIBLHOMY MOJYJIO BBINOJIHSAETCS B CPOKH, OIpeaeTEHHbIC
pabounM y4eOHBIM IJIAHOM 10 IPOrpaMMe MOATOTOBKE CIIEHUAINCTOB CPEIHETO 3BEHA.

[Tporecc BITONTHEHMS KYPCOBBIX MPOEKTOB BKJIFOYAET CIICAYIOIIHE TAITHI:

1. VI3y4yeHune HaCcTOAIMX METOANYECKUX YKa3aHUH.

2. Br16op Tembl 1 €€ coriacoBaHue C PYKOBOAUTEIIEM.

3. ®opMynupOBKa IIEJTH U COCTaBJICHHUE IJIaHA.

4.Tlon6op, u3ydyeHue u aHajlu3 CoiepKaHUsI HICTOUHUKOB



5. Coop u o0000meHue MaTepuanoB, TNPOBEACHHE WCCICAOBAHUNH W aHaIU3 pe3yJIbTaTOB
MPAKTUYECKON (PKCIIEPUMEHTAIILHOMN ) YacT paboTHI.

7.PazpaboTka nmpakTHYecKon 4acTH, (POPMYIHPOBKA BHIBOJIOB U PEKOMEHIAIUH.

8. OdopmieHue cucka JuTepaTyphl.

9. IloaroroBka K 3alIMTE U 3alUTa KypCOBOTO MPOEKTa

Koutpons 3a BemmonHenuem pasnenoB KII ocymiectBisiercss mpemnojaBaTesieM-KOHCYJIBTAHTOM,
3aBeYIOIINM OT/ICIICHUSI.

[IpumepHast TeMaTuKa KypCOBOTOIIPOCKTA!
DnexTpoobopya0BaHNE MOCTOBOTO KpaHa IPy30MOIbeMHOCTHIO 5 TOHH;
DnekTpooOopyJ0BaHUE MOCTOBOI'O KpaHa rpy30MolbeMHOCThI0 10 TOHH.
DneKkTpooOopyI0BaHHE MOCTOBOTO KpaHa Ipy30M0IbeMHOCTRIO 12,5 TOHH.
DnekTpooOopyA0BaHHE MOCTOBOI'O KpaHa rpy30M0bEMHOCThIO 13 TOHH.
DnexTpoobopya0BaHNE MOCTOBOTO KpaHa IPy30MObEeMHOCTHIO 15 TOHH.
DneKkTpooOopyI0BaHNE MOCTOBOTO KpaHa Ipy30M0IbEMHOCTHIO 16 TOHH
DnexTpoobopyaoBaHHE MOCTOBOTO KpaHa IPy30MObeMHOCTHIO 20 TOHH.
DnekTpooOopya0BaHUE MOCTOBOI'O KpaHa IPy30MOIbEMHOCTHIO 25 TOHH.
DnexkTpoodopya0BaHHE MOCTOBOTO KpaHa Ipy30Mo/beMHOCThIO 30 TOHH
0. DnexTpoodopyaOBaHNE MOCTOBOTO KpaHa IPy30MOIEMHOCTEIO 32 TOHH.
11. DnekTpoobopya0BaHKE MOCTOBOTO KpaHa rpy30H0IbEMHOCTHIO 35 TOHH.
12. DnexTpoobopymOBaHHE MOCTOBOTO KpaHa TPY30I0/beMHOCTHIO 40 TOHH.
13. DnekTpoobopy0BaHKE MOCTOBOTO KpaHa rpy30H01beMHOCTHIO 50 TOHH.
14. DnexTpoobopynOBaHHE MOCTOBOTO KpaHa TPY30M0JbEMHOCTHIO 32/5 TOHH.
15. DnekTpoobopyaI0BaHKE MOCTOBOTO KpaHa rpy30Moab5eMHOCThI0 16/3,2 ToHH
16. DnekTpoobopya0BaHHE MOCTOBOTO KpaHa rpy30MoabeMHOCThIO 20/5 TOHH.
17. DnekTpoobopyaoBaHKEe MOCTOBOTO KpaHa rpy30noabeMHOCThi0 30/5 TOHH.
18. DirekTpooOOpyIOBaHKE MOCTOBOTO KpaHa rpy30noabseMHOCThi0 50/12,5 ToHH
19. DnexTpoobopynOBaHKE MOCTOBOTO KpaHa IPy30MObEMHOCTBIO 25/5 TOHH
20. DnexTpoobopyaOBaHNE MOCTOBOTO KpaHa Ipy30mor-eMHOCThI0 50/10 TOHH.
21. DnexTpoobopya0BaHNE MOCTOBOIO KpaHa Ipy30M0IbeMHOCTHIO 15/3 TOHH
22. DnexTpooOopyA0BaHNE MOCTOBOTO KpaHa Ipy30M0IbEMHOCTBIO 75 TOHH
23. DnexTpooOopyA0BaHNE MOCTOBOI'O KpaHa Ipy30M0IbeMHOCTHIO 75/10 TOHH.
24. DnexTpooOopyIOBaHNE MOCTOBOTO KpaHa TPY30I0IbEMHOCTHIO 63 TOHH.
25. DneKTpooOopyA0BaHNE MOCTOBOI'O KpaHa Ipy30M0IbeMHOCTHIO 63/15 TOHH.
26. DekTpooOopyTI0BaHNE MOCTOBOTO KpaHa TPy30MIOAbeMHOCThIO 80 TOHH.

ROOo~NoGO~LNE

2 CTpYKTYpa KypCOBOI'0 IPOEKTA

CrpyKkTypa KypcOBOIO IPOEKTa BKIIFOYAET:

- MOSICHUTEIBHYIO 3aIIUCKY;

- rpauuecKyro 4acThb

TekcToBbIf JOKYMEHT KypcoOBOro TIpoekTa (paboThl) JODKEH BKJIIOYAaTh B  yKa3aHHOH
MI0CJIEI0BATENBHOCTH CIICAYIOIINE JIEMEHTHI:

- TUTYJIbHBIN JIUCT;

- 3a/laHue;

- COJEepKaHuE;

- BBEJICHUE;

- OCHOBHasI YacCTb;

- 3aKJIIOUEHHE;

- CIIMCOK MCIOJIb30BaHHBIX UCTOYHHUKOB;



K rpaduueckomy MaTepuany ciaenyeT OTHOCHUTD:

- YepTEXKH;

- 3CKH3BI,

- CXEMBHI;

- JIEMOHCTPAI[MOHHBIE JIUCTHI.

O06BeM TEKCTOBOTO U TpauecKoro MaTepuaia OnpeesaeTcs 3aJaHUeM PYKOBOAUTEIIS.

3 TpedoBaHust K 0()OpMJIEHUIO TOSICHUTEILHOM 3aNIMCKH

[TosicHuTenpHas 3amnucKa SBIAETCS HEOThEMIIEMOW YacThO NMPOEKTA M IMPEICTABISACTCS BMECTE C
rpadu4ecKoi 4yacThlo.
[TosicHuTeNnpHAs 3aMKUCKa KypCOBOTO MPOEKTA BKIKOYALT:
- BBEJICHHE, B KOTOPOM pPACKpBIBAECTCS AaKTyaJbHOCTh M 3HAUYCHHE TEeMbI, (OPMHUpPYETCS LEeb
BBINOJIHEHUS] KyPCOBOTO ITPOEKTa,;
- ICXO/IHBIE JJAHHBIC ISl BBITOJHEHHS KYPCOBOT'O IIPOCKTA;
- pa3zienbl KypcoBOTO MPOEKTa!
1.006mmas yacTsb.
1.1. TexHOJIOTHYECKUIA MPOIIECC IeXa.
1.2. TexHuueckas XapakTepuCcTUKa MEXaHU3Ma.
1.3.PexxumMbl pabOTHI KpaHa.
1.4. BeiGop poaa Toka 1 HaNpPsHOKSHUS
2.CnenuanbpHasi 4acTh.
2.1.Pacuet 1 BEIOOpP MOLITHOCTH 3JIEKTPOJBUraTeNeil KpaHa.
2.2. TlpoBepka BRIOPAHHBIX JIEKTPOJABUTATEIICH IO HATPEBY M MEPETPY309HOM CITIOCOOHOCTH.
2.3.Bbi100p anmaparoB yrpaBiIeHHUS.
2.4.Bp100p KpaHOBOM 3alIUTHON NAHEIIH.
2.5.Bp100p perie MaKCUMaabHOTO TOKA.
2.6.Pacuer u BBIOOp IYCKOBBIX PE3UCTOPOB.
2.7.Pacyet u BBIOOD INIaBHBIX TPOJLIEEB.
2.8. TexHuueckast dKCILTyaTalus AIEKTPOOOOPYyI0BaHUS KpaHa.
3. TexHuka 0€30MacHOCTH MPH IKCILTyaTALUHU IEKTPOOOOPYL0BaHHS KPAHOB.
- IEPEeYEHBb UCTIONIB3yEeMBIX HCTOUHHKOB;
- IPUIIOKECHHUS.
OdopmiteHre MOSICHUTENFHON 3aITUCKH JTOJHKHO CTPOTO COOTBETCTBOBATh
—CMK-O-CMI'TY-42-09 KypcoBas paboTa (IIpOEKT): CTPYKTYpa, coJepKaHue, OOILIue MpaBuia
BBITIOJIHEHUS U 0POPMIICHHUS;
—CMK-K-PH1-109-15 IMopsaok opraHu3aliy BBHIIOIHEHUS U 3allUThl KypcOBOW paboThl (IIPOEKTa)
B MHOT'OIIPOGUIBHOM KOJIJIEJIKE.
ConeprkaHue KypCcOBOTO IIPOEKTa:
BBenenne mOmKHO copep)kaTh OOIIME CBEACHUS O TIPOEKTE, €ro KpaTKyl XapaKTepUCTHKY,

pe3tome. B HeM HEOOXOAMMO OTpa3UTh MPOOJIEMaTUKY, aKTyaJlbHOCTh BEIOpAaHHOW TEMBbI, LIeNb U 3a/1a4H,
peIacMbIC B IIPOCKTE UCITOJIB3YEMBIC METOAUKHU, MPAKTUUCCKYIO 3HAYMMOCTDb ITOJTYUYCHHBIX PE3YJIBTATOB.
B oOmeli yacTumaercs omnucaHHe TEXHOJIOIMUYECKOrO IIpoliecca LieXa, PaccMaTpUBAOTCsS IOKa3aTelaH IIo
KOTOPBIM OIpeJeNnsieTcss pekuM paboTsl KpaHa. [lepeuuncistorcss TpeGoBaHMs K 3JIEKTPONPHUBOY KpaHa,
Ha OCHOBAaHUH KOTOPBIX MPOU3BOAUTCS BHIOODP POA TOKA U HANPSHKEHUS.
CriennanbHasi 4aCTbBKJIIOYAET CIENYIOIINE Pa3elibl:
2.1. PacyeT MOLIIHOCTH U BbIOOP NPHUBOAHBIX JABHUraTeseil MeXaHU3MOB KpaHa



PanmionansHbIN BBIOOP DJIEKTPOJBUTATENCH IO MOIMHOCTH HMMEET OOoJblIoe 3HavyeHue. BriOop
3HeKTpO,Z[BI/IFaTe.HSI BaHH)I(eHHOﬁ MOIIITHOCTH HpI/IBOI[I/IT K YBGJ'II/I‘-IQHI/IIO KaIluTaJIbHBIX nu
3KCHJIyaTaI_II/IOHHLIX paCXOI[OB, K HCAOUCIIOJIB30BAHUIKO HUX AKTHUBHBIX MaTCpI/IaJIOB, a CJIICAOBATCIBbHO, K
CHIDKCHUIO K.IIJ., & Y aCHHXPOHHBIX JJIEKTpoIBUTATENel © KOI(PPUIMEHTa MONIHOCTH  BAKHOTO
TEXHUKO-9KOHOMHUYECKOTO ToKa3aTensa. Kpome Toro, B 3TOM ciy4ae H3-3a OONBIIMX JUHAMHYECKUX
MOMEHTOB TIPH IyCKE TaKUX OJJICKTPOJBHraTeliei BO3MOXKHBI 3HAYUTEIbHBIC MEXaHHYECKHE YAaphl,
BBI3BIBAIOIIHE ITOBBIMICHHBIA H3HOC 000PY/IOBaHUS, pACKAYMBAHUE TPY30B U T.II.

Br100p aytekTpoaBHraTeliell 3aHMKEHHON MOIIHOCTH MPUBOAMT K COKPAIICHUIO CPOKA CITY)KOBI H3-
3a MPESKICBPEMEHHOT'O CTApEHUS U30JISAIHIA 0OMOTOK.

Pacuer npousBoauTCS METOJOM HOMUHAJIBHBIX PEXMMOB. BBIOOpD MOLIHOCTH 371€KTpOJBUTaTENIeH
IPU 3TOM METOJIeé OCHOBAaH Ha HCIOJb30BAHUU CPEIHUX CTATUCTHUUECKUX HAHHBIX MO (PaKTHYECKUM
pexumam paboThl KPaHOB.

IIpsinok pacuera:

Ilepen HaganoMm pacueTra HEOOXOAUMO OCYIIECTBUTH IIEPEBOJL €IMHUL] U3MEPEHHSL.
1. OnpenensieM cTaTUYECKYIO MOLITHOCTh Ha BaJly 3JIEKTPOJABUTATENS IIpU paboTe MEXaHU3Ma C
HOMHHAJIbHBIM I'PY30M.

1.1. Jlng MexaHU3Ma NepeABHKEHUS] MOCTa U TEJIEKKU:

:k( GH +GMEX )( y~r+f )VMEX
Z-R7103

Per , KBT,

rae: K — KoaGpUIUeHT, yYUTHIBAIONINN YBEIMYCHUE COPOTUBIICHHS JIBIXKCHUIO M3-32 TPEHHs pedop
XOJIOBBIX KOJIEC O PEIbCHI;
GH — cuna TSKeCcTH HOMUHAIBHOTO TOJIE3HOTO Trpy3a ,H;
b b
Gmex — culia TSDKEeCTH IepeMeniaeMoro Mmexanusma ,H;
- U1 M€XaHU3Ma MepeBUKEHUS MOCTa
Guex =Gy +G; +Gpyy H,
- JUIsl MEXaHU3Ma NePEIBUKEHUS TEICKKHI
Gy =G + Gy Hi
W — KO3 GUIUEHT TPEHHsI, KaueHUs B TIOIIMITHUKAX OTOP BaJjla X0J0BOTO KoJjieca
u=(0,015-0,02) — moaMIMITHUKH KAuEHHS,
u=(0,08-0,15) — MOAMIMITHUKA CKOJIBKECHUS;
I — paanyc OCH XOJ0BOI0O KoJjieca M;
f — KO3 puIIUEHT TPEHUS, KaUSHHsI XOJAOBBIX KOJIEC O PEIbCHI;
VMEX - CKOPOCTH JIBU)KEHHUSI MeXaHu3Ma (M/c);
Z-4UCII0 MEXaHU3MOB TIEPEIBIKEHUS;
R — pagnyc xomoBoro kosueca M;
n — KIIJI mexanusma;.
1.2. Jlusg mexaHu3Ma IMoabeMa;

_(GH+Gr3y ) VMEX
- 9

kBT,
7103

Fer

rae m — KIIJ mexaauzma (/1/ ctp. 20, Tabi. 10).
7



2. IIpoiomKUTENBHOCTD Paboyeil onepamuy.

L | cex

t, =
mex

rae L — nnuna paboyero myTtu, M (JUIMHHA TJIABHBIX TPOJUIEH, MPOJIET KpaHa, BBICOTA MOAbEMA).

t
o 11
3. OnpenensieM OTHOLIECHHE BPEMEHH ITyCKa K BpeMeHH paboyeil onepauuu — .

P

tH
4.0OnpegnenseM Ko3pGUIUEHT O B 3aBUCUMOCTH OT ——

P
-0
tp
5.0mnpenensieM 3KBUBAJICHTHYIO MOILITHOCTh Ha BaJLy AJIEKTPOBUTATENS.
P,=a-P. ,KBT.
6. OnpezensieM HOMMHAJIBHYIO MOLTHOCTB 3JiekTpoaBuraress npu [1B=40%;
Py=x,-Py

rze K2-Ko3(QQHUIHUEHTHI, 3aBUCALINE OT KOHKPETHOIO HOMUHAJILHOTO PEXHMa PAOOTHI.

7. U3 xaranora KpaHOBBIX JIEKTPOJABUTATENICH BHIOMPACTCS IBUTATEh OIMKAUIINN OOJIBIINN IO
MOIIHOCTH TPH 33JIaHHON TTPOIOJDKATEILHOCTH BKITIOUCHHUS. TEXHUYECKYIO XapaKTEPUCTHKY
BBIOPAHHOTO AJIEKTPOABUTATEINSI 3aMUCHIBAIOT B TAOUILY.

2.2. IIpoBepka BbIOPAHHBIX 3JIEKTPOABHUIaTeIell 10 HATPEBY U MePerpy304Hoii crnocoOHOCTH.

Br160p MOIIHOCTH 37IEKTPOJABUTATENSI MEXAaHU3MOB KpaHa SIBIISETCS OPUEHTUPOBOYHBIM, MOITOMY
HEO0OXOIMMO TPOU3BECTH NPOBEPKY JIAHHOTO DJEKTPOJBUTATENS [0 HArpeBy U Meperpy304Hoi
criocobHocT. s MexaHH3MOB MEpeBHKEHUSI KPaHOB BBHIOPAHHBIN SJIEKTPOJBUTATENh, KPOME TOTO,
JOJDKEH 00€ecTeunBaTh 3amac Mo CIETUICHUIO IIPH IYCKE U TOPMOKEHUIO.

[IpoBepka ABHUTATENS MO HATPEBY OCYIIECTBISETCS METOJOM SKBUBAJIEHTHOTO MOMEHTA.
1. OnpenensieM HOMUHAIBHBIM MOMEHT.
P 103

MH: CUH ,H‘M

rae PH — HOMHWHAJIbHAaA MOIIIHOCTH BBI6paHHOFO BHGKTpOI[BI/IFaTCJ'IH (KBT),
Oy - HOMUHAJIBHAas er'IOBaH CKOpOCTB SHGKTpOI[BI/IFaTCJ'IH (pazl/c)
T -nH
T30
2. CTaTI/I‘leCKI/Iﬁ MOMCHT Ha Bany SHGKTpI/I‘IeCKOFO JABUTATCIIA HpI/I pa60Te MEXaHu3mMa C rpy30M.

4]

P03
Dye

rac PCT — CTaTUYCCKasA MOIIHOCTL HA BaJly 3JICKTPOABUTATCIIA ITPU pa60Te MCXaHU3Ma C I'Py30M,

Mcr

KkBrT;
3. MoMeHT Ha Bally 3JIEKTpOABUTaTeNs pu paboTe Mexanu3ma 6e3 rpysa.
P 10°
MO = @ B H'Mﬁ
06

rie Pop — MOIIHOCTH Ha Bajly 3JIEKTpOJIBUTaTells pHU paboTe MexaHu3Ma 0e3 rpysa,
-JIJI MEXaHW3Ma TePEIBIKCHHSI MOCTA U TEJICKKH:



P _KGyex (g1 +F)Viex |
0_ 1
ZR7jy10°
- JIs1 MEXaHU3Ma Imoabema.

~ Gy Viex

P = .

rae 1Mo — KIIJI mexanu3ma 6e3 rpysa
_ 1
o = 1 i0,075-(GH +GMEX )
n GMEX

0,075

4.MaxoBblii MOMEHT, NPUBEIACHHBIN K Baly JABUraTENs IpU

paboTe MEXaHU3Ma C TPY30M.

2
2 2 (Gh +Gex ) Viviex
GD,. p. :k-GDﬂB.Jr4—2 JH - P
7]

rae GDZHB- MaxOBbIil MOMEHT BBIOPAHHOTI'O 3JIEKTPOJIBUTATENS;
K — ko3¢ duLMeHT, YIUTHIBAIONINIA PA3HOCTh YIIIOBBIX CKOPOCTEH 3JICKTPOABHUIATEIIs M MeXaHu3Ma, K =
1,15-1,2.

5. MaxoBblif MOMEHT, IPUBECHHBIH K Baly ABUraTess pu padoTte MexaHusma 0e3 rpysa.

2
2 2 Gmex Vimiex
Gan,o,’K'GD/ZB+472 , H o2
@y 7o

6. Bpems mycka 35eKTpoBUraTelns Mpu paboTe MeXaHu3Ma ¢ TPy30M.

2
G D[]P. rp.%H

ty=—dprp 1
. 40(Mep 7M. ) G

rae Mcp.n. — CpeJHUI TyCKOBOI MOMEHT;
Mcpn =(1,7+2) - My, Hwm.

7. Bpemst mycka 3JeKTpoABUraTels mpu paboTe MexaHusma 0e3 rpysa.

2
_ GDppo-wy

a0, —My) °C

CP.1I1.

8. Bpems TopMOkeHUSI MEXaHU3Ma IIPU paboTe C rPy30M.

- TOPMOKEHHE MPU CTATUIECKOM PEKUME, CITIOCOOCTBYIONIEM 3aTOPMAKUBAHUIO (TOPMOKEHUE MOCTA UITH
TEJIeKKH )

2
_ CDlp.rp. @

t,=— AIP.IP. .
"Tao(M, +M ) °©

- TOPMOXKXCHHUC IIpU CTATHUYCCKOM MOMCHTC, HpOTHBOI[CfICTBy’[OH.ICM 34aTOPMAKMBAHUTIO (HaHpI/IMCp,

TOPMOKEHHE TIPH CITYCKE TPy3a, TPEOI0JIEBAIOIIETO CUIIBI TPEHUS B TIOJLEMHOM MEXAHU3ME).
2
_ CDprp.

Oy
tr= o .C
40(MT M)

rae: Mt — TOpMO3HO MOMEHT.
MT :KT .MC’H.M’
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r7ie K;- KOO (OUIMEHT 3amaca TOPMOKESHHS, B 3aBUCHMOCTH OT PEKUMa pabOTHI OH MOXKET OBIThH
paBeH: 1,5- ipu nerkom pesxxume padotsl (JI); 1,75- mpu cpennem pexxume padoTsl (C); 2- mpH THKETIOM
(T) m Becbma TspxenoMm (BT) pexxumax paGoTh.

9. BpeMH ABHUXXCHUA MEXaHHU3Ma C YCTaHOBHBmeﬁCH CKOPOCTBIO.
ty-TIB—(ty; +to+2t, )
ver.” 2 » G

rze ty; - Bpems nukia, tp= tyy - I1B.

10. OnpenenseM >KBUBAJICHTHBIM MOMEHT Ha Bally 3JIEKTPOJIBUraTels 1o Gpopmyse:

VCT . .
. , H'm

2 2 2
" _\/M(r.n.'(t//+t0)+(M¢7.+MO )t
5=
P.

Ecnu M3 < MH, TO I1BUTaTenbIpoXOauT MIPOBEPKY MO HAarpeBy. Eciu 3To

yCIIOBUE HE BBIMOJHSIETCS, TO BBIOUPAETCS IBUraTellb C OOJbIIeH MOIIHOCTHIO U BHOBbH OCYIIECTBIISAETCS
MIPOBEpKa MO HArpeBYy.

ITpoBepsieM ABUTATENB 110 IEPErPY30UHON CIIOCOOHOCTH.

11. MoMeHT TMHAMAYECKUI

2
dw_GDpprp@H

a sy o HM

M e =Inp
r7ie: a — YyCKOpEHHUe.

= mlc?
17

JIOJKHO BBITIONMHATBCA CHeayomee yeanoBue: Ky, X (M oy +M 4 ) <My

Ecnmu ycroBue He BBIIONHSETCS, BHIOMPAETCS JBUTATENb OOJBIIEH MOIIHOCTH W TPOBEPSIETCS T10
HarpeBy M Meperpy304yHOi ClIOCOOHOCTH.

B mosicHMTeNBbHOH 3ammcKe NMPH MHOTOKPATHBIX MPOBEPKAaxX IO HarpeBy OQOpPMIIIETCS pacder
NIEPBOTO JBUraTels, HE MPOMIEIIEro MPOBEPKY, U MOCIEAHEr0, IPOMEXYTOUHbIE PAcUeThl CBOJATCS B
Ta0IuILy.

2.3.Bb100p cucTeMbl ynpaBJieHUst

KonTtpomnepsl — KOMMYTallMOHHBIE amnmaparthl, MpeIHa3HAYCHHbIC I TMyCKa JJIEKTPOJBUTATENS,
peryJaupoBaHusi CKOPOCTH, PEBEPCa U TOPMOKECHHSI.
KonTtposnnepsl, B 3aBUCUMOCTH OT BUIA YIIPABJICHUS AENATCS HA IBE TPYIIIIbI:
1) CunoBbie KyTauKOBbIe KOHTPOJUIEPHI — UMEIOT MOIIIHBIE KOHTAKThI, pACCUNTAHHBIEC HA TOK JI0
63 A, npu nponoykutenbHocTH BkItOYeHUs: 100%, JaHHBIE KOHTAKThI OCYLIECTBISIOT KOMMYTAaILIUIO
HETMOCPEICTBEHHO B LIETH 3JIEKTPOABUTATEIIA.
2) MarHuTHbIE KOHTPOJUIEPHI — pacCUUTaHbl Ha TOK 0 10 A ¥ OCYIIECTBISIOT KOMMYTAIUIO B
[T KaTyIIEK AJIEKTPOMArHUTHBIX KOHTAKTOPOB.
Br16op cuctembl ynmpaBiaeHUs TPOU3BOJAUTCS B 3aBUCHMOCTH OT PEKHUMa pabOThl U MOIIHOCTH
JIBUTATEIIS
Ecnu moaxoauT u KyJadkoOBBIM M MarHUTHBIH KOHTPOJUIEP, TO HEOOXOAMMO MPOBEPHUTH MOIAXOIUT JIU
KYJQ4KOBBIM KOHTPOJUIEp MO BEJIMYMHE TOKA, €CJIM MOAXOJUT KYJIAuKOBBIM, TO €My OTIaeTcs
MpearnouTeHrue, T.K. OH SBISETCs Oojee NPOCTHIM, HANASKHBIM W JlelieBbIM. Ecim KynadykoBBIN
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KOHTPOJUIEp HE MPOXOJUT MO TOKY, TO BBIOMPAIOT MAarHUTHBIM KOHTPOJUIEp C OMKalIuM, OOJIbIINM
TOKOM.

[Tpu BEIOOpE KOHTpOILIEpa HEOOXOIUMO U3YUUTh TPEOOBAHHUS K KAYECTBY PETYJIUPOBAHHS CKOPOCTH ISt
MIPOEKTHPYEMOTO KpaHa M COMOCTABUTh HUX C TEXHUYECCKHUMH XapaKTEPUCTUKaMH KOHTpOJUIepoB. B
MOSICHUTEIILHOW 3aliCKe JTOJDKHBI OBITh TPEACTABICHBI TEXHUYECKHE XapaKTEPUCTUKHU KOHTPOJUIEpa U
OIMHCaHue PAOOTHI CXEMBI.

2.4. Bbi0op 3a1IUTHOI KPaHOBOI MaHeIn

J1J1s 31eKTpOOOOpYIOBAaHUS KPAHOB JIOJIKHBI OBITH 00CCIICUSHBI CIICTYIOIINE BHIbI 3AIIUT:

1. MakcrMabHO-TOKOBAs 3aIUTa OT KOPOTKUX 3aMbIKAHHHA

Y TIEPETrpy30K.

2. Hynesas 3amuTa npu HEIONyCTUMOM CHHKEHUHU M NCYC3HOBCHHH HAIPSHKCHUS.

3. Koneunast 3ammura.

4, OTK/II0YCHHE KPAHOBBIX YCTAHOBOK TP Pa3MbIKAHUN

aBapPIfIHOFO BBIKJIFOYATECIIA 1 KOHTAKTA JIFOKA.

5. HyneBast 0j0KkMpOBKa - 3ampeT IMycKa 3JCKTPOJBUTATENICH, €Cld XOTS Obl OJMH W3

CUJIOBBIX KOHTPOJUIEPOB MJIM KOMaHJOKOHTPOJIEPOB HAXOIATCSA HE B HYJICBOM MOJIOKECHHH.

Tun 3amuTHON MaHenu BBIOMpPAETCS MO POy TOKA, HAMPSHKEHUIO CETH, CyMME HOMUHAIbHBIX
TOKOB 3JIEKTPOJIBUTATEIICH U BUIA YIIPABJICHUS.

3amuTHBIC TIAHETH HE TPHUMEHSIOTCS I Te€X THIIOB MAarHUTHBIX KOHTPOJUIEpOa, KOTOPBIC
umeroT cooctBennbie BubI 3aiuT (TA3, TCA3, 11, TIC).

Haubonee mupokoe npumenenue Hauwiy 3amutHble naHenu [I13Kb-160 u [13Kb-400 — ms
KpaHOB, MOJYyYaloIIUX HNUTaHUE OT ceTu mnepemeHHoro Toka u Tuma [II3b - ons xpanoB
MOJIYYaIOIUX MUTAHUE OT CETH MOCTOSHHOTO TOKA.

B moscHUTENBHON 3amucke JO/DKHA OBITh MPEJACTaBiICHA Ta0NHWIa C TEXHUYECKOU
XapPaKTEPUCTUKOMN 3alIUTHOMN TaHEIIH.

2.5. Bbi0op pesie MAKCHMAJILHOTO TOKA.
Pene MakcuManbHOTO TOKa AJIS 3aLIUTHI OTJIEIBHBIX SJICKTPOJBUTATENCH BBHIOUPAETCS MO TOKY YCTABKH :
IyCT > 2:5 IH bi:]
Pene st 3amMTH HECKOJBKUX JBUTATENel BEIOUPAIOT MO TOKY YCTABKH:
IyCT >2.5 I Hli+l+ls .y,
rae ls — cuna Toka ctaTopa IBUraTels, UMEIONINI HanOOIBIINIA TyCKOBON TOK.

2.6. PacueT u BbIOOp MyCKOpery/IMpyOLIUX Pe3ucTOPOB

KpanoBble pe3ucTopsl MpenHa3HAuyeHbl Ui OOecleYeHMs] IyCKa, pPEryJupOBaHUS CKOPOCTH U
TOPMOKEHHS AJIEKTPOIBUraTeNeil MOCTOSTHHOTO U EPEMEHHOT0 TOKA.

[Ipu pacuere u BBHIOOpE MYCKOPETYIUPYIOMIUX PE3UCTOPOB JOJKHBI BBHIMOIHATHCS OJJTHOBPEMEHHO
JIBa YCIIOBUSL:

1) nony4yeHre HEOOXOIUMBIX MEXAHMUYECKUX XapaKTEPUCTHK JIEKTPOIPUBOIOB, 00€CeUNBAIOIINX
TpeOyeMblil pexXKUM MyCKa U HEOOXOJUMBII TUara3oH peryJIupoBaHus;

2) obecriedeHre COOTBETCTBUS TEIMJIOBOTO pPeXXUMa PE3UCTOPA PeXUMY PabOThI AJIEKTPOIBUTATES.

Jlnst  BBIMOJIHEHUS TIEPBOTO  YCIOBHMSL 10 MEXaHHYECKUM  XapaKTePUCTUKaM  KpPaHOBBIX
3NIEKTPONIPUBOIOB OMPEAEIAIOT COMPOTHUBICHUS CTYNEHEH pe3NCTOPOB, 00ECIICUMBAIOIINX TpeOyeMble
MIyCKOBbIE MOMEHTBI 3JEKTPOJBUTATENEed M JHMAaNa3oH peryjaupoBaHUs YacTOThl BpamieHus. Jlis
BBITTOJTHEHUSI BTOPOTO YCJIOBUS ONPENENSIOT PACCENBACMYI0 MOIIHOCTH PE3MCTOpa M yCTaHABIHMBAIOT
Harpy3Ky €ro OTJeJbHBIX CTYIEeHEH.

Pexxum mycka mo BpeMeHU 3JIeKTpoJBUTaTENel MOXKET ObITh HOPMaIbHBIM M (POPCHUPOBAHHBIM (CO
3HAYUTENbHBIMM  YCKOpPEHMAMU Tpu mycke). llociegHuii pexumM HEJONMyCTUM Il KpPaHOB
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METAJUTYPIrHUECKUX IIEXOB, IE€PEMEIIAIONINX pACIUIaBICHHBIH MeTal (JIUTEHHBIX, 3aJMBOYHBIX,
Pa3IMBOYHBIX).
[To BenmMumHe HATPY3KH Pa3IMYAIOT CIEIYIONINE PEKUMBI ITyCKa:
1)  nerkwmii (BXOJOCTYIO HIJIM IIPH IOJIOBUHHON HArpy3Ke);
2)  HOPMaJbHBIU (IIPU MOJHOW HArPYy3Ke, I MIPU HArpy3Ke, OOJbILEH MOJIOBUHHOI);
3)  TsoKenblil (MIPH HOJTHOW HArpy3Ke MEXaHU3MOB € OOJIBIIUMH MaXOBBIMUA MacCaMH )
Yucno cryneHei CONpOTHBIEHHS MYCKOBBIX PE3UCTOPOB OOBIYHO OIPENENAIOTCS KOHCTPYKIHMEH U
CXeMOU BEIOPaHHOM CEPUITHO BBITYCKAEMOM anmapaTyphbl, T.€. CHIOBOTO MJIM MATHUTHOTO KOHTPOJUIEpa.
[Topsimok pacuera u BEIOOpA IMYCKOPETYIUPYIOIIUX PE3UCTOPOB:
Pacuer Bezercst 1Mo KaTaloXHBIM JaHHBIM. DTOT MPUOIMKEHHBIA METOJI pacueTa HMCIOJIb3yeTCs
npu
HAJIMYMU KaTaJIOKHBIX JJAHHBIX CONPOTUBIIEHUH ceKuuil ( B %0 OT HOMMHAJIBHOIO COIPOTUBIICHHUS).
Iopsinok pacuera:
1. HomuHanpHOE CONPOTHBIICHHE OJTHOU (ha3bl pOTOpA.
-JUUI JBUTATENEN IIEPEMEHHOI0 TOKA

EPH  Ow;
=—2"r-0_ " OM
rH IXIP.H. ’ i

rae Epp — 9.0.C. Mexx1y KoJbIIaMHi HETIOJABHKHOTO Pa30MKHYTOTO POTOPA.
lp.H. — HOMMHAJIBHBIN TOK POTOPA.
- U1 ABUTATENIEN OCTOSIHHOTO TOKA.

Un
y = I ,OM.

2. Tlo xaTamoXHBIM JaHHBIM J1JIA BBI6paHH01"O paHeC THUIla KOHTPOJUICpa

HAXOJUM 3HAYCHHUE COIMPOTHUBICHUS M TOKOB CCKIMH PE3MCTOPOB B IPOICHTAaX, JAHHBIC 3aHOCHM B
Tabnuiy.

Tabnuua - 3HaueHUs CONPOTUBIEHUN M TOKOB CEKLUI pE3UCTOPOB.
Cexknust R % 1 %

3. ConpoTHUBIEHHE KaX/10M CEKIIUN, M TOK B KXKIOH CEKIMHU, ONPENeNsoTces 1o GopMyaam
r— N Rop )
100% °
|2 H %
100% °

JlaHHBIE 3aHOCATCS B TAOJIUILY.

4. Ilo maHHBIM PAacyeTOB MPOU3BEJCHHBIX B MPEAbLAYIIEM MyHKTE MOAOUPAIOT HOPMAaIM30BAHHBIE
AmuKy pesuctopos tuna HK -1A.

HeoOxonuMele  3HaYeHHMsT  CONPOTHUBICHMH  CTyNEHEH  pe3UCTOpPOB  MOJIyYalOT  IyTeM
IIOCJIEZI0BATENBHOTO M MAapajUIEIbHOTO U IIOCJIEN0BATEIbHO- NApaUIEIbHOTO  COEIMHEHUS CEKLUHI
HOPMaJIN30BaHHBIX SIIIUKOB.

Tabnuia -TexHuueckre JaHHbIe BBIOPAHHBIX TyCKOBBIX PE3UCTOPOB.

C Conpotusnenue cekuuid, Om JnuTenbHO TONyCTUMBINA TOK, A
eKIus

Tpedyemoe no00paHHoe TpeOyeMbIit 0J00paHHBII

5. IlogoOpaHHbIe COMPOTUBICHUS MTPOBEPAIOTCS IO (hopMyIIe:
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R -R .
AZ %= TEEB."TIIOA. 15094
RrpEs.

JOJKHO BBIMIOJHATHCA cef yeaoue AZ % <£5%

2.7. PacueT u BbIOOP IJIABHBIX TPOJLJIeeB

JKecTkuil TpOJUICHHBIM TOKOIPOBOJ IMPUMEHSIOT B BHJIE: TJIABHBIX TPOJUIEEB, PACHOJIOKEHHBIX
BJIOJIb MOJAKPAHOBOTO MYTH U CIY)KAIUX AJISl MUTaHUS 3JIEKTPOOOOPYAOBaHUS OJHOTO WIIM HECKOJIbKUX
KpPaHOB; CICTEMbI BCIIOMOI'aTEIbHBIX TPOJIJIEEB, PACIIOIOKEHHBIX BJIOJIb MOCTA U CIIY)KALLUX JJISl TUTAHUS
ANEKTPOOOOPYIOBAHUS TENEKEK

B kadecTBe KECTKMX TPOJUIEEB HMCHOJb3YIOT CTAJbHBIE YIOJIKHM, PEIbChl, HIBEJJIEPHI U JIPYrHe
npodunu. ['nbkue Tposjulen NMPUMEHSIOT B BUJE CTAJIBHBIX MPOBOJOB KPYIJIOTO CEYCHMS WIJIM MEIHBIX
MPOBOJIOB KPYIJIOTO WM crenuansHoro npoduis. IlocnenHue MCHONB3YyIOTCS PEIKO U TOJIBKO B
KaueCTBE KPaHOBBIX TPOJUJIEEB B MOMEILIEHUAX, [J€ CTAJIbHBIE TPOJJIEM MOTYT MOABEPraTrbCs CUIbHOMN
KOPPO3HUH.

[IpenmyIiecTBO CTadbHBIX TPOJUIEEB: OTHOCUTEIBHO BBICOKAs HAJIEKHOCTh, MaJbIi HM3HOC IPHU
3HaunTeNbHbIX [1B MeTamnypruyeckux KpaHoB, SKOHOMHUS IIBETHOT'O MeTaslia

[lo ycnoBusiM MeXaHMYECKON NPOYHOCTH CTalibHble Yrojku pazmepoM meHee 50X50XS5 mm B
KauyecTBe TpOJIJIEeB HE MpUMeHstoTca. He pexomeHyeTcs NpuMEHSITh B KaUECTBE TPOJIIIEEB CTAJIbHBIC
yrosiku pazmepom 6osee 75X75X 10 MM n3-3a 3HAUUTEIHHONH MacChl KPAHOBBIX MOCTOB.

Br160p cedeHus TposuieeB IPOU3BOAT IO PACYETHOMY SKBUBAJIEHTHOMY TOKY, KOTOPBINA BBI3bIBAET
TaKoW >K€ HarpeB, Kak M (PaKTUYECKUN TOK MOCTOSHHO HM3MEHSIIONIMICA C MOCIEAYIOUIEH MpOoBEpKOi
BBEIOPAHHOTO CEYCHMSI HA TTOTEPIO HAIPSIKCHUS.

1. PacuerHas MOIIHOCTH FPYMIIBI AJIEKTPOIBUTATENEH

P, =K, xP; +cxP;; KBr
rae K, — koo unment ncnonp3oBanus (tadbmuma 35, nctoynuk 1),
Ps — cymmapnas momHocTh Beex anektpoasurateneit npu [1B=100%;

40 .
Piog = Pyg X 100 KBT.

PZ = PHM + PH.T. + PHna KBT.

C — pacueTHbIH KO3 UIMEHT;
P3 — cymmapHas MoliHOCTh Tpex Hanbosee MOIIHbIX nekTpoasurateneid mpu [I1B=100%;
2.PacueTHoe 3HaUYeHUE JUIMTENBHOTO TOKA!
- JUIS TPYIIBI ABUTATENEH MepeMEeHHOT0 TOKa
I, = P, x10° , A,
J3xU u X171 XCOS@
IUTSL TPYTIIBI IBUTATEJICH MOCTOSIHHOTO TOKa
_pP,-10°
- U,-n

P

rae Uy — HoMUHaANIbHOE HAMpsKEHHUE CETH;
N — ycpennenHoe 3Hauenue KII/I, rpynmsl anekTpoaBurarenei;
Mot ¥ e T M Y0
3
COS( — yCpeaHeHHOe 3HaueHue Kod(hPHUIreHTa MOIHOCTH.
COS@y +COS@y +COSQ, |
3

3. BeiOupaem cedeHue TpoJuieeB, IPH 3TOM JOJKHO BBIOJIHATHCS cieaytomiee yeioBue: lp< ljorn

4.Ha nmonycTUMyr0 TIOTEPIO HANPSOHKEHUS KPAHOBYIO CETh, IHTAONIYIO TPYIIY JBHTaTeleH
MPOBEPSIOT MO MAKCUMAIbHOMY 3HAYEHHWIO TOKA, KOTOPBIN MPOTEKAIOT MPH IMYCKE CaMOro MOIIHOTO
AJIEKTPOBUTATENS U PA00OTE OCTABIINXCS, B YCTAHOBHUBIIIEMCS PEIKUME.

]7:

Cosgp =
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Tuax =1p +(Kpye —1)- IHl’A’
rae Knyek, — K03 GUIMeHT KpaTHOCTH IMyCKOBOTO TOKA /IS aCHHXPOHHBIX JABUTATENeH ¢ (ha3HBIM
potopom, Kpyck, = 2.5, mis qeurateneit mocrossHaoro Toka Kpycx, = 1.8 — 2;
I — HOMUHANBHAS CHUJIa TOKA, CAMOTO MOIIHOTO AtekTpoasurarens npu [1B =25%.

—_

Ty = lyox 25

5. Ilo HOMOTpamMme onpenensitorcs motepu HanpsbkeHust AU Ha 1M yronka, (B/m).
6.ITotepu HanpspkeHus B % onpeaensitorces mo Gopmyse:

AU, :[Slj-lp +100,%

H

rae lp- pacueTHas JUIMHHA ydyacTKa II€NH, [PU ONPEACICHHH MOTEPH HANPSDKCHUS B TPOJLUICSX
IPUHUMAIOT PACCTOSIHME OT TOYKM MOJKIIOYEHHUS NHTAIOUIed JMHUU K TpoJUlesM 10 Hauboiee
yIIaJI€HHOT'0 KOHIIA UX.

7. Ilanenue HanpsHKEHUs HE JOJIKHO MpeBbIIaTh 6%

AU, <6%.

Ecmu 310 ycnoBue HE BBIMOMHSETCS, HEOOXOAWMO 3alHTaTh TPOJUIEM U3 JPYrod TOYKH (C
CEPEIUHBI).

B nynkre 2.8 TexHuueckas 3KcIulyaTanus 3JeKTpooOOpyAOBaHUS pacCMaTPUBAIOTCS MEPONPUSATHUS
10 TEXHUYECKOMY OOCITYy’)KUBAaHHUIO U PEMOHTY JIEKTPOOOOPYI0BaHUS KPAaHOBOT'O MEXaHU3Ma.
B paznene «Oxpana Tpyna» HE0OXOAMMO OMUCATH OCHOBHBIE MEPOMPUATHUS IO TEXHUKE 0€30MacHOCTH,
KOTOpPbIE IPUMEHSIOT IPU 00CITYKUBAaHUU 3JIEKTPOOOOPYI0BaHUS.

B 3akitoueHuu packpbIBaeTCsl 3HAUUMOCTh PACCMOTPEHHBIX BOIIPOCOB JUIsl HAYKU M MPAKTUKH;
na€Tcsl aHaJM3 MOJYYEHHBIX PE3Y/IbTAaTOB, MPHUBOIATCS IJIABHBIE BBIBOJBI, XapaKTEPHU3YIOLIUE HUTOTU
MPOAETaHHON pPalOThl;, W3JAralTCs MPEUIOKEHUS M PEKOMEHIAIMM 10 BHEIPEHUIO TOJTYYEHHBIX
pe3yabTaTOB U AaJbHEHUIIEMY Pa3BUTHUIO TEMBI.

- IEPEYEHb UCIOJIb3YEMBIX UCTOYHUKOB,;

- IPUIIOKECHHUS.

OdopmieHne MosICHUTENbHOM 3aliCKH J0JKHO CTPOrO0 COOTBETCTBOBATD

—CMK-O-CMI'TY-42-09 KypcoBasi pabora (IIpO€KT): CTPYKTypa, coJepikaHue, o0Iue MpaBuia
BBINOJIHEHUS U 0POPMIICHHUS;
CMK-K-PH1-109-15 Tlopsiiok opraHU3aIiuy BEITOJIHEHUS U 3aIIUTH KypCOBOW pabOTHI (MPOEKTA) B
MHOTOIPO(GUIBHOM KOJIJIEIKE.
[losicHuTenpHyt0 3amucKy cieayeT o(OpMHUTb B COOTBETCTBUU C TpeboBanusMu crannapra ECKJI
«O06mue TpeboBanus K TeKcToBbIM JokyMeHTam» ('OCT 2.105 — 95), kak KOHCTPYKTOPCKHUNA TOKYMEHT
PYKOIIMCHBIM, UM MAIIMHOMHCHBIM CIOCOOOM Ha CTaHJAPTHBIX JIMCTAaX, CIIUTHIX B TE€TPaj]b C IUIOTHOM
obnoxkoi. ConepkaHue 3alMCKU pas3fensercs Ha pas3feibl W IMyHKTbl. Pa3jiensl JOKHBI HUMETh
MOPSAJIKOBbIE HOMepa, 00o3HauaeMble apadbckumu 1uppamu. KoHCTpyKTHBHBIE pacueThl TOJKHBI UMETh
CCBUIKM Ha TaOJMIbI U CTPAHUIIBl JUTEPATYPHBIX MCTOYHUKOB C YKAa3aHHEM HUX HOMEpa B CIPAaBOYHOM
JuTepaType.

4 TpeOGoBaHUSA K U3JI0KEHUIO TEKCTA KYPCOBOI0 MPOEKTa

Tekct w3maraercsi KpaTKUM YETKUM  SI3BIKOM. TEpMHHOJOTHSI W OOO3HAYEHUS JTOJDKHEI
COOTBETCTBOBATh YCTAHOBJIIEHHBIM CTaHAapTaM, a MPH OTCYTCTBUU CTaHAAPTOB - OOIIEHPUHSATHIM
HOpMaM B HAy9YHO - TEXHUYECKOH JIUTEeparType.

W3noxeHne TeKcTa KypcoBOI0 MPOEKTa JOJKHO CTPOTO COOTBETCTBOBATH

—CMK-O-CMI'TY-42-09 KypcoBas pabota (IIpOeKT): CTPYKTypa, COAepkKaHHe, OOIIue TpaBHiia
BBITTOJIHEHUS U 0(POPMIICHHS;

—CMK-K-P1-109-15 IMopsaok opraHu3aluy BBHIIOIHEHUS U 3alUTHI KYpCcOBOM paOoThl (IIpOeKTa)
B MHOT'OIIPO(UIBHOM KOJIJIEIKE.
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Texct m3naraercs KpaTKUM YETKUM S3BIKOM. TepMUHOJIOTHS U 0003HAYCHUS JOJKHBI COOTBETCTBOBATH
YCTaHOBJICHHBIM CTaHJapTaM, a MpPU OTCYTCTBUU CTAaHAAPTOB - OOLIECHPUHATHIM HOpPMaM B HAy4YHO -
TexHuueckoi mureparype. Odopmienue tekcta KII BBINONHAIOT B COOTBETCTBUU C TPeOOBaHUSIMU
Hacrosmero cranaaptra, [OCT 7.32 u I'OCT 2.105. Crpanuupl TEKCTa, BKJIOYas WIUIIOCTPALMM U
TaOJIMIIBI, TOJDKHBI COOTBETCTBOBATH (hopmary A4 (210x297 mm) mo 'OCT 9327.

TexcT momkeH ObITh BBIIIOJHEH C OJJHOM CTOPOHBI JTUCTa 0enoil OymMaru pyKoIHUCHBIM CIIOCOOOM, a TaKkKe
C IPUMEHEHHEM IeYaTAIONINX U rpadudeckux yctpoicts 9BM c¢ cobmiozienneM cie-ayronmx pa3MepoB
noneit: neBoe — 20 mm, npaBoe — 10 mm, BepxHee — 20 MM, HmkHee — 20 Mm. IIpu HaGope Tekcra B
MicrosoftWord  cienyer  mpuuepXuMBaThbCs — CICIYIOIMIMX  TpeOOBAaHWI:  OCHOBHOM  mipudr
TimesNewRoman wnu Arial, pasmep mpudra 12-14 nr, nuser — yepHsiid, ad3annpiii orctyn 10-12,5 MM,
MEKCTPOUYHBIM MHTEPBaJ — OAVHAPHBIA WIX MOJYTOPHBIA. Pa3zpemaercs HCIOIb30BaTh KOMIIBIOTEPHBIE
BO3MOXXHOCTH aKIICHTUPOBAHHS BHUMAaHHUS Ha ONPENEICHHBIX TepMUHAX, (QopMmylax, TeopeMax,
MPUMEHSIS IPUQPTHI PA3HOU TAPHUTYPBHI.

TUTYNbHBIN JTUCTBBIIOIHAETCS COITIACHO MPHIIOKEHUIO A.

IMocTpoeHnue Tekcra

Texct KII cnegyer nenuth Ha pa3aensl, NOApa3Aeibl, MyHKThI. [IyHKThI, Tpu HEOOXOAUMOCTH, MOTYT
OBITh pa3eIeHbl Ha TIOITYHKTHI.

3aroJi0BKkH

Pa3nensl, noapasaensl JOHKHBI UMETH 3aroyIoBKU. ITyHKTBI M HOJIYHKTHI 3ar0JI0BKOB MOT'YT HE UMETb.
3aronoBKU JOKHBI YETKO M KPAaTKO OTPaXkaTh COJIEpKaHUE Pa3/IeoB, MOAPA3/IEIOB, TyHKTOB.
3aroJoBKH pa3iesioB, MOAPA3JCIOB U MyHKTOB CJEIyeT HauMHATh ¢ a03alHOro OTCTYMA,C MPOMHCHOM
OykBbI, 0€3 TOUKHU B KOHIIE, HE TToJ4epKuBas. B Hauane 3arosioBka nmoMemnanT HOMEP COOTBETCTBYIOLIETO
pazznena, nojapasnena, 0o nmyHkTa. IlepeHocsl clloB B 3arojioBKax He jaomyckarorcs. Eciau 3aronoBok
COCTOHT U3 JIBYX MPEIJIOKEHUHN, UX Pa3/IESIOT TOUKOM.

PaccrosiHre MeXTy 3aroJ0BKOM M TEKCTOM JIOJDKHO OBITh PABHO YABOSHHOMY MEXKCTPOYHOMY
PacCTOSHUIO; MEXIY 3ar0JIOBKaMU pasjiesa U Mmojpaszela - OJHOMY MEKCTPOYHOMY PACCTOSHUIO.
IIpumep —

1 OBLAA YACTHh

2 CIIELJUAJIBHAA YACTB (Homep u 3a201060K 8mopozo pazoena)

2.1Pacdet 1 BBIOOp MOIITHOCTH IJICKTPOABUTATENICH KpaHa.

BuyTpu pa3zaenos, noapasienos, IyHKTOB WM MOAMYHKTOB MOTYT OBITh IPUBEIEHBI I€PEUNCIICHUS.
[lepen kaXkaAbIM MEepEeUUCIICHUEM CIEyeT CTaBUTh Je(HC WIH, IPU HEOOXOJUMOCTH, B CITyyae HaIUYHs
CCBUIKM B TEKCTE IOKYMEHTA Ha OJTHO U3 MEPEUUCIICHHH, CTPOUHYIO OYKBY (3a UCKIIIOUEe-HUEM &, 3, O, b, 1,
B, b), I0CJI€ KOTOPOM CTaBUTCS CKOOKA.

JIist nanpHenIen qeTanu3anyy nepeuncieHnid He00X0MMO UCTIONB30BaTh apadCcKue UQpsbI, mocie
KOTOPBIX CTAaBUTCS CKOOKA, a 3alIUCh MMPOU3BOANUTCS C a03aIlHOTO OTCTYIA, KaK OKAa3aHO B PHUMeEpE.
IIpumep -

a)

0)

1)

)

Kax/plif MyHKT, MOAMYHKT U NEpEeYHCICHUE 3aMChIBaOT ¢ ab3amHoro orcryna. Eciu T/l moapasaenstor
TOJIBKO Ha pa3lieibl, TO HX CleAyeT HyMepoBaTh, 3a HCKIIOUEHHUEM MPUIOKEHHUH, MOPSIIKOBBIMU
HOMepamH B npenenax scero T/I.

Ecnu paspen unu mopapaszen MMeeT TOJIBKO OJIMH MYHKT, WM IYHKT HUMEET OJWH MOJIYHKT, TO
HYMEpOBAaTh €T0 HE CIELYET.
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B T/I n1omKHBI TPUMEHSATHCS TEPMUHBI, 0003HAYCHUS U OINPEICTICHUS, YCTAHOBJICHHBIE CTAHIAPTAMU TI0
COOTBETCTBYIOIIEMY HAIPaBICHUIO HAyKH, TEXHHKH M TEXHOJIOTMH, a TPH WX OTCYTCTBUH -
OOIICTPUHSATHIC B HAYYHO-TEXHIUYECKOH JINTEeparype.

B T/l ne nonyckaercs:

— MPUMEHSTH JJI1 OAHOTO U TOTO K€ MOHSATHUS Pa3IMYHbIC HAYYHO-TEXHUYECCKHE TEPMUHBI, OJIM3KUE IO
CMBICITY (CHHOHUMBI), a TakK)K€ MHOCTPAHHBIC CJIOBAa W TEPMUHBI NPH HAJTUYMU PABHOHAYHBIX CIIOB U
TEPMUHOB B PYCCKOM SI3bIKE;

— MPUMEHSTH IPOU3BOJIbHBIE CJI0BOOOPA30BaAHUS;

— mpumensate unaekcol crangaproB (OCT, 'OCT P, OCT wu t.m.), texuuueckux ycioBuid (TY),

cTpouTenbHbIX HOpM U npaBui (CHull) u npyrux 1okymMeHToB 0€3 perucTpaloHHOTO HO-MEpa;

— HCIOJB30BaTh B TEKCT€ MAaTEMAaTHUYECKUE 3HAKU U 3HAK 2 (AuameTp), a Takxke 3Haku Ne (Homep) u %

(mpoueHT) 6€3 uKMcnoBbIX 3HaueHuil. Cinenyer mucath: «Temreparypa 20 °Cy; «Homep ombiTay (HO HE «

Ne ombITay); «BIaXXHOCTH 98 %», «IIPOLIEHT BBIX0Aa» (HO HE « % BBIXOJA).

YcinoBHble OyKBEHHBIE 0003HAYCHUS, M300PAKEHHUS WIM 3HAKH JJOJDKHBI COOTBETCTBOBATh NMPHHSATHIM B

JEHCTBYIOIIEM 3aKOHO/IaTEIbCTBE U TOCYIaPCTBEHHBIX CTaHIAPTaX.

B T/l cnenyer npuMeHsTh CTaHIaPTU3UPOBAHHBIE €IMHULIBI (PU3NYECKUX BEIMYUH, UX HAUMEHOBAHUS U

0003HaYeHHUS.

IIpencraBienue gpopmya

@opMynbl pacmojaraloT Ha OTAETbHBIX CTpokax. DOpMynbl JODKHBI HYMEPOBAaThCS CKBO3HOM
HyMepanueil apabckuMu udpamMu B KPYTIIbIX CKOOKaX y MpaBoro Kpasi CTpAaHHUIBI 110 THITY «(1)» wiu «(2.1)»,
ecnu (popmysbl HyMEpYIOTCS B Ipeieax pas3zena, Ipyu ’TOM HOMep paszelia u MOPSAIKOBBI HoMep (popMyIibl B
paszaene OTAENATCS TOUYKOM.

[Ipu ccbuikax Ha Kakyro-mubo Gopmyiny c€ HOMep CTaBsAT TOYHO B TOH ke rpaduueckoil ¢popme, 4To U
nociie popmyiiel B Tekcte. Hanpumep: «6 gpopmyne (2.5)», «uz ypasnenus (7.3) evimexaem...».

dopmyra BKIIOYAETCS B MPEAJIOKEHUE KaK ero paBHOIPaBHBIN 35eMeHT. [loaromy B koHIle opmyIn U B
TEKCTE Nepe]l HUMU 3HAaKU MPENUHAHMsI CTaBSIT B COOTBETCTBUU C INpaBWIaMu NMyHKTyauuu. IIpu sTom 3Haku
MpEeNUHaHUs TOMEIAIOT HEMOCPEICTBEHHO 3a (OopMyIaMu 10 KX HOMEpa.

Jonyckaercss ckBo3Hasi HyMepauus ¢opmy apadbckumu uudpamu no Bcemy T, TloscHenune 3HaueHus
CHUMBOJIOB U YHCJIOBBIX KOOPHUIIUEHTOB, BXOASAIMUX B (OPMYIY, HOJKHBI OBITH MPUBEICHBI HETIOCPECTBEHHO
o (Gopmynoil. 3HaueHHE KakKJI0T0 CHMBOJIA JAIOT B TOW IMOCJIENIOBATEILHOCTH, B KaKOW OHU MPHUBEIICHHI B
dopmyne. TlepBast cTpoka pacmppoBKH TOKHA HAYMHATBCS CO CJIOBa «rae» 0e3 IBOETOYHS TMOCIE HEro.
[TosicHeHUsT CMMBOJIOB M YHCIJIOBBIX KOA(DPHUIIMEHTOB, BXOASMIMX B (OPMYIY, IOJDKHBI OBITH MPUBEICHBI
HEMOCPEACTBEHHO MO GOPMYIIOii MO TUITY:
st MexaHu3Ma nepeABUKEHUST MOCTa M TEJIEKKHU CTATUYECKasi MOITHOCTh OTPEEsIeTC:
_k(GH +Gmex ) (#T+) VMmEX
Z-R710°

rae K — KoaQpHITUEeHT, YYUTHIBAIOLIMI YBEINYEHHE COIPOTUBIICHUS BIKCHUIO M3-3a TPEHHUST pedop/
XOJOBBIX KOJIEC O PENBCHI;

GH — cuna TSKeCTH HOMHUHAIBHOTO TOJIE3HOTO Tpy3a,H;
GMEx — CHJIa TSDKECTH TIepeMeniaeMoro Mmexanmsma ,H;

W — KO3 GUIMEHT TPeHHs, KaueHUs B TIOJIIMITHUKAX OMOP BaJjia XOJA0BOTO KoJieca,

I — paguyc OCH XOJI0BOTO KOJIeca, M;

f — ko3 purmeHT TpeHus, KaueHHs XOJO0BBIX KOJIEC O PEIIbCHI;

VMEX - CKOPOCTb JBWKEHUS MEXaHW3Ma, M/C;

Z-4UCII0 MEXaHU3MOB TIEPEIBIKEHUS;

R — paguyc xomgoBoro koieca, M;

n — KIIJI mexanuzma.

Fer

IMpencrasiienne CCbUIKH
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[Ipu ccpuikax Ha cTpykTypHble yactu TJl yka3biBaloT HOMEpa pa3zesioB (CO CIOBOM «pa3jiein»),
MPWIOKEHUH (CO CIIOBOM <«IIPUIIOKEHHUE»), TMOAPA3/eiOB, IYHKTOB, IOAIMYHKTOB, IE€PEUNCICHUH,
HalpuMep: «....B COOTBETCTBUHU C PaA3JEIOM 2», «... corjacHo 3.1», «.., mo 3.1.1»; «...B COOTBETCTBUU C
5.2.2, mepeuncnenue 6»; «(mpunoxeHue JI)»; «... Kak ykazaHO B IPHIIOKEHUU M.

CCBUIKHM B TEKCTE HA HOMEP (OpPMYJIbI TA0T B CKOOKAX, HAIPUMEP: «...coraacHo ¢opmyne (B.1)»;
«...KaK CJIeyeT U3 BhIpakeHHs (2.5)».

CchulkM B TEKCTE€ Ha TaONMUIBI M WUTOCTpanuu oGopmisor no tumy: «(tabmuma 4.3)»; «.. B
tabmune 1.1, rpada 4»; «(pucyHok 2.11)»; «... B COOTBETCTBHUHU C PUCYHKOM 1.2»; «... KaK IMOKa3aHO Ha
pucynke B.7, mo3. 12 u 13».

IIpn cchUike B TEKCTe Ha MCHOJIb30BAaHHBIE MCTOYHUKH HH(POpPMAIMH CIEIyeT MPUBOJIUTH
MOPSITKOBBIE HOMEpPA MO CIUCKY HCIIOIh30BAaHHBIX MCTOYHUKOB, 3aKIIFOUCHHBIC B KBAJIPaTHBIE CKOOKH,
HaIlpuMep: «... Kak ykazano B MoHorpaduu [103]»; «... B padborax [11, 12, 15-17]».

Cokpamenus

[Ipu MHOTOKpaTHOM yIIOMUHAHHM YCTOWYHMBBIX ciioBocoueTanuil, B T/] cienyer ucnonabszoBaTh a00peBUaTyphI

WU COKPAILCHHUS.

IIpy nepBoM yNOMHMHAaHUM [JOJDKHO OBITh IPUBEIEHO IIOJHOE Ha3BaHUME C YyKa3aHMEM B CKOOKax

COKpAIllEHHOTO Ha3BaHMs WiIM ab0peBuaTypbl, Hampumep: «pwibTp HuM3KoH wactorel (PHY)», a npu

MOCTIEAYIOUINX YIIOMUHAHMSX CIIEyeT yIOTPeOIaTh COKpaIllleHHOE Ha3BaHUe WU a00peBHUarTypy.

PacumndpoBky ab0peBuaTyp u COKpaIlleHUH, YCTAaHOBICHHBIX TOCYIapCTBEHHBIMU CTAHIAPTAMU M MPABUIIAMH

pycckoit opdorpaduu, 0mycKaeTcst He MPUBOHUTS.

Odopmiienue npuioxeHuin

Kaxxgoe mnpunoxeHue IOHKHO HAYMHATHCS C HOBOTO JIUCTA M HMMETh TEMAaTUYECKUH 3aroJioBOK H
obo3nauenne. CinoBo «lIpunoxenne» u ero OykBeHHOE 0003HaUeHHUE (3arjiaBHbIE OYKBBI PYCCKOTO ajdaBuTa,
HaupHas ¢ A, 3a uckmodenmem OykB B, 3, W, O, U, b, bl, b) pacrmomaraioT HaBepxy B HeHTpe
ctpanuiibl.[ToMeniaeMbie B MPHIIOKEHUN PUCYHKH, TAOJMIBI B (OPMYJIBI, HYMEPYIOT apaOCkuMu nudpamu B
npeJenax Kaxaoro NpUiIoKeHus, HalpuMep: «...pUCYHOK A.5...».

5 OdopMmienne WITIOCTPALMil U TA0JIMLX

OdopMnenne WIIIOCTpalMd W TaOIUIl KypcOBOro TMpoekTa (paboThl) MAOHKHO CTPOTO
COOTBETCTBOBATH:!

—CMK-O-CMI'TY-42-09 KypcoBas paboTa (IIpOEKT): CTPYKTYpa, coJepKaHue, OOILIue MpaBuiia
BBINOJIHEHUS U 0POPMIICHHUS;

—CMK-K-PH1-109-15 TMopsimok opraHU3aIiiy BBITIOJTHEHUS U 3aIIUTHI KYPCOBOUW pabOTHI (TIpOeKTa)
B MHOT'OITPO(UIBHOM KOJIJIEIXKE.
[IpuBenéHHble B KYpCOBOM MPOEKTE TaOJMUIBI JOJDKHBI OBITH pe3yiabTaToM OOpabOTKM W aHajm3a
UG POBBIX MMOKa3aTeNeH.
TaOnu1iel, 32 UCKITFOUEHHEM TPUBEICHHBIX B MPIJIOKEHUH, HYMEPYIOTCS B TIpeiesiax KaKI0ro pasjea.
B sTOoM ciydae HOMep TaONHMIBI COCTOMT W3 HOMEpa pasjefla U MOpsSIKOBOro HoMepa TalOiauibl B
npenesax paszena, pa3eJIeHHbIX TOUKOH.
Jonmyckaercs CKBO3HAas HymMepanus Tadaui apadckumu nuppamu no scemy T/1.
Hazpanue Tabmuiubl moMemiaroT Hajx TabIuLed mocje ee HOMepa uyepe3 THpe, C MPOMUCHOH OYKBBI
(octanmbHBIE CTpOYHBIE), O6e3 ab3arHoro orcryna. Hagnues «Tabnuna...» mUIIeTcst HaJ| JIEBBIM BEPXHUM
YIJI0M TaOJIUIBI M BBIOJIHSAETCS] CTPOYHBIMU OyKBaMu (KpoMme NepBOM MpPONMUCHON) 0e3 Mo UepKUBaHUS
(pucyHok 1).
3aronoBku rpad TaOIUIEI BBIIOIHSIOT C MPOMUCHBIX OYKB, a IMOA3arojIOBKH - CO CTPOYHBIX, €CITU OHU
COCTABIISIIOT OJTHO MPEJIOKEHUE C 3ar0JIOBKOM, M C IMPOMUCHOMH - €ClIM OHM caMocTosATeNbHbIe. Tabnuiy
¢ OOJIBIIIMM KOJMYECTBOM CTPOK JIOIYCKAeTCs MEPEHOCHUTH Ha JPYTylo cTpaHuIly. [Ipum mepeHoce dacTu
TaONMUIBl HA JIPYTYIO CTPAHUILY 3arojOBOK IOMEMIAIOT TOJBKO Tepea TMEepBOW YacThiO TaONHIIBI, HaJ
JAPYTUMH 4YacTsAMH copaBa mnumercs cioBo «lIpomomxkeHne» M yka3bIBaeTCsl MOPSAIKOBBI HOMeEp
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TaOJINIIEI,

Harpumep:

«IIponomxenue

TaOJIULIBI

OTPaHUYHUBAIOLIYIO TaOIHILY, HE TPOBOMSIT.
Ecnu nudpoBblie uiy nHbIE TaHHBIE B TAOJIUIE HE TIPUBOJATCS, TO B rpad)e CTaBUTCS MPOYEPK.
He nonyckaercs BKJIOYATh B Ta0auny rpagy «Ne nm/m».

2.7».

HixaIoo

TOPU30HTAJIBHYIO

TaGnauua R - 3aronoBok  rabianusl
HOMEp
3arosioBok
— / rpad
INonoska
/ Tloazarono-
BOK rpad
- . Crpoku
- e | (ropuson-
TalbHbIC
B |/ paaws)
BOKOBHK I'pager (KonmoHKN)

(3aroJIOBKH CTPOK)

[Tpumep odopmieHHs TaOIHUIIBL:

Tabmuma 2 —BwiOop THITa KOHTpOILIEpa

9epry,

Kyna4ykoBbIil KOHTpOJUIED MarsHuTHbIM KOHTPOJIEP
[Toctosunsiii Tok | Ilepemennsiii Tok | IlocTosinubiid TOK | IlepemeHHbI TOK

MexaHu3MbI KB1-01 KKT-61A I1 TA
NepeABHMKCHUS KKT-62A(2 nB.) | AIT(2 1B.) TA3

ATA (2 n8.)

K

JK (2 nB.)
Mexanuzm KB1-02 KKT-61A I1C TCA
noJbeMa KKT-62A(2 nB) AIIC (2 aB.) TCA3

KC

JKC (2 nB.)

IIpeacraBieHue WJIOCTPATHBHOIO MaTepuasia

Bce nnmoctpanun (cxemsl, Tpaguki, JOTOCHUMKH U T.I1.) B paboTe T0JKHBI OBITh IPOHYMEPOBaHbL. Mx
HyMepalus 0ObIYHO OBIBA€T CKBO3HOM, T.€. U€pe3 BCIO padoTy.

IIpu cchlTkax Ha WIUTIOCTPALIMIO B TEKCTE CIEYET MUCATh: «... KAK MO0 6UOHO HA pucyHke 3» WIN «...8
coOmeemcmeuu ¢ pUCYHKom 3».

Kaxnas wumocTpanust cHa0)kaeTcs MOAPUCYHOYHOM HAJIMHUChIO, COCTOSILEH, Kak MpaBUIIO, U3 TPEX
OCHOBHBIX JJIEMEHTOB:

- HAUMEHOBaHMs, 0003HAYAEMOTO CJIOBOM «PuUCYHOKY;

- TIOPSIIKOBOT'O HOMEPa MIUTIOCTPAIIMH, KOTOPBIM YKa3bIBaeTCsl O€3 3HaKa HoMepa apaOCKuMu 1udpaMu 1mo
Tuny «Pucynok 3»;

- TEMaTUYECKOTO 3aroJIOBKa MIUTFOCTPAIIAH TI0 THITY:

- CJIOBO «PUCYHOK», €ro HOMEp U HaUMEHOBaHHE MMOMEIIAI0T HUXKE N300paskeHUs OCIIe OSICHUTEIbHBIX
JTAHHBIX CHMMETPUYHO HJLTIOCTPAIINH.

Ecnu B TekcTe TOKyMEHTa MMEETCs] WILTIOCTPAIUs, Ha KOTOPOH M300pakeHbl COCTaBHbIE YaCTH M3JIEINN,
TO Ha ATOW WIUTIOCTPAIIMH JOJDKHBI OBITH YKa3aHbI HOMEpa MO3UIMIA STHX COCTAaBHBIX YACTEW, HAa KOTOpPHIC U
JIeNA0TCSI CCHUIKH 110 TEKCTY.
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Pucynok 5 — I'paduk 3aBucuMocTH

6 TpedoBanusi kK opopMJIeHHIO TPaPUUECKOii YacTH

I'paduueckas yacTh KypcOBOTO IPOCKTA MPECTABICHA YSPTEIKAMH, BKIIFOYAFOIIUMH B CEOS:

1 mucT- cxema AIeKTpUYecKast IPUHIUITHATBHASI MOCTOBOTO KpaHa.

[Tpu KypcoBOM MPOEKTUPOBAHUH TpaduuecKasi 4YacTh BBIOJIHACTCS HA CTAJUU PAa0OYUX YepTEKEH.
UYepTekH MPOCKTOB JIOJDKHBI OTBEYATh TPEOOBAHHUSM TpaduiecKoro oopMIICHUS, TPEIyCMOTPEHHBIMH
npaBwiaMdEquHoi  cuctembl  KOHCTpykTOopckoil — gokymentamumu  (ECKJ[) gomkHo  cTporo
COOTBETCTBOBATH:!

—CMK-O-CMI'TY-42-09 KypcoBas pabota (IIpOEKT): CTPyKTypa, CoAepkaHue, o0lue mpaBuia
BBITIOJTHEHUS ¥ O()OPMIICHHUS;

—CMK-K-PH1-109-15 IMopsinok opraHu3aiiuy BHIOTHEHHS U 3aIIUTHI KYpCOBOM paboThHI (IIpOeKTa)
B MHOT'OITPO(GUIBHOM KOJIICIKE.

I'paduyeckuii MaTepual JODKEH OTBEYaTh TPEOOBAHHSAM JEHUCTBYIOIINX CTAHIAPTOB MO
COOTBETCTBYIOIIEMY HANPABICHUIO HAYKH, TCXHUKH WITH TEXHOJIOTUH U MOXET BBITTOIHATHCSL:
- TPaJUIIHOHHBIM CIIOCOOOM - KapaHIalIoM WIH TYIIbIO;
— aBTOMATHU3UPOBAHHBIM CIIOCOOOM - C IPUMEHEHUEM TpadUUeCKUX U MeYaTarolux yecTpoiicTB BbiBoga IBM.

LIBeT u300pakeHU# YepTEeKeH M CXeM - YepHbIii Ha OenoM (GoHe. B opopMiicHHE KOMILIEKTa JTUCTOB
rpaduuecKkoro mMarepuana paboThl CleAyeT NMPHIEPKUBATHCA €IUHOTO CTHis. Kakaslit nuct rpaduyueckoro
MaTepuaga JO/DKEH HMMETh YIJIOBOM mITami, OGOPMIEHHBI M 3alOJHEHHBIH 110 COOTBETCTBYIOILEMY
CTaHIapTYy.

ITpu opopmieHnn 1EMOHCTPALIMOHHBIX JIMCTOB JIOIYCKAEeTCs UCIOIb30BaHHE BO3MOXKHOCTEN IIBETOBOTO
AKICHTUPOBAHWA BHUMAHUA Ha OTACJIbHBIX 3JICMCHTAX NPCACTABIACMOTI0 MaTepuala.

O0o3HaYeHNE TOKYMEHTOB

VYcranaBnuBaeTcs ciaenyromas CTpyKTypa 0003HauYeHHs JOKYMEHTOB:

X XXXXXX, XX, XX XX

l—» B loKyMenTa

lox sroTycka yyedHoft paboTu

v

A 4

Hiexe yueOHon paboTul

» Ulndp cnemamaocti

P Hitere Braa oGyyermnd
HNuaexcoyl Buaa 00yyeHus:
— 1 — nueBHOE 0Oy4eHHE; 3 — 3a09HOE 00yUYEHUE;
In¢ps! cienuaibHOCTEH:
Iudpse! crienuantbHOCTEH MPOCTABISIOTCA B COOTBETCTBUU C llepeuHeM HarpaBiieHUN MOATOTOBKU U
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CHEIMAILHOCTEH CpeTHero NpohecCuOHaTLHOTO 00pa30BaHusl.
HNupexc yueOHoi padoThI:
—  KII-xypcoBo# IpOeKT.
— Bun noxymenra:
Ka:xknomy 10KyMeHTY npucBanBaercsi OykBeHHbIH mmp:
— [I3 — mosicHuTenbHAas 3anucka (TEKCTOBBIN TIOKYMEHT);
— Cb — cOOpouHBIH YepTEK;
— BO - ueprex o0miero Buaa;
— I'Y —rabapuTHbIil yepTex;
— MDD —37eKTpOMOHTaXKHBIN YEPTEXK;
— AC — apXHUTEKTYpHO-CTPOUTEJIbHBIN YEPTEK;
— CP —cxema pacrnoioskeHus COOPHBIX 3JIEMEHTOB KOHCTPYKIUIA;
— JJI — nemMoHCTpalimOHHBIN JUCT;
Mpumep: 1.13.02.11.KI1.15. IJ1
KypcoBoii mMpoeKkT BBHIMOIHEH CTYAEHTOM THEBHOU (popmbl o0O0ydeHuss 1o crenuanbHocTH 13.02.11
«TexHuueckas OdKCIUTyaTalusi ©  OOCITY)KMBaHHE DJEKTPUUYECKOTO U DIIEKTPOMEXAHUYECKOIO
obopymoBanus» (10 OTPACHsIM);BBITIOJIHEH B 2015 Toxy, E€MOHCTPAIIMOHHBIH JIUCT.

7 CIUCOK HCII0JIb30BAHHBLIX HCTOYHHKOB

CIIHCOK HCIIOJIb30BAHHEBIX HCTOYHHKOB YKa3bIBa€TCAd B COOTBCTCTBUH C [[GflCTB}HOHIHMPI HOpMaMu
AJIs HAYYHO - TEeXHUYECKOH JINTCPATYPHI.

Ceenenus o KHUTax (y4eOHUKH, CIIPABOYHHUKH U JIP.) JOJDKHBI BKIIOYATh: (PAMIIMIO U MHULIAAIIEI
aBTOpa, 3arjaBue KHUTH (0e3 KaBbIueK), TO/ U3/1aHus, 00BEM B CTpaHHIIax.

8 3ammTa KypcoBOro npoexkra
B Mponecce NMOoAroTOBKM K 3alllMTC CTYJACHT I'OTOBUT JOKJIaJd Ha 5 MUHYT. B JOKJIaa€ AOJIZKHO OBLITH
PacKphITO CO/AEpKAaHME KYpPCOBOTO TPOEKTA, PACKPBITHI TJIaBHBIE TOJOKEHUsS, OOJNbIIe TMOJIOBUHBI
JOKJIaJa JOJDKHO OBITh TIOCBSIIIIEHO TMPAKTHUYECKOW YacTH, 3aKaHYMBAETCS JOKJIaJ BBIBOJAMU U
MPEAJIOKEHUSIMU.

3ammTa KypcoBOTO ITPOEKTA OCYIIECTBIISETCS TIEPE] KOMUCCUEHN, COCTOSIIEH U3 TIPENo1aBaTeleH.

9 Kputepnu olleHKH KypcoOBOro npoexkrta (padorbl)

KypcoBoii mpoeKT onieHuBaeTcs o NATHOAIIBLHON CUCTEME.

Kpurepusimu orieHKu KypcoBoi pabOThI IO TUCIUIUINHE SBIISIOTCA:

e KayecTBO coJiepXaHHUs paboThl (AOCTHXKEHHE CPOPMYIMPOBAHHOW LM M pELIeHHE 3aaay
UCCIIEIOBaHMs, MOJTHOTA PACKPBITUSI TEMbI, CHCTEMHOCTb IOAX0/a, OTPAKEHHWE 3HAHWUN JUTEepaTyphl U
Pa3NMYHBIX TOYEK 3PEHHs MO TeMe, HOPMATHBHO-TIPABOBBIX aKTOB, apryMEHTHPOBAHHOE OOOCHOBaHME
BBIBOJIOB M MPEJIOKEHUN );

e coOmoaeHne rpaduKa BHIIOIHEHUS KyPCOBOTO MPOEKT;

e 000CHOBaHME aKTyaJIbHOCTH BBIOPAHHOM TEMBI;

e COOTBETCTBHE COJIEpXaHUs BEIOPAHHOM TeMe;

e COOTBETCTBHUE COJEpXKaHUS T1aB U naparpadoB UX HA3BAHUIO;

e JIOTHKA, TPAMOTHOCTb U CTUJIb U3JIOKECHHUS;

e HaJM4We MPAaKTUYECKUX pekoMeHaauui (ams 3, 4, 5 KypcoB);

e BHEIIHUI BUJ paboTHI U ee 0opMIIeHUE, AKKYPATHOCTb;

e COOMIOZICHUE 33JaHHOTO 0O0BEeMa PaboTHI;
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e KayecTBO OQOPMIICHHS PUCYHKOB, CXEM, TaOJIHI;

e TIPaBHIBHOCTH O(OPMIICHHUS CITUCKA UCIIOJIB30BAHHOM JIMTEPATYPHI;
e JIOCTaTOYHOCTh M HOBH3HA M3YUYEHHOH JINTEPATYPHI;

e OTBETHI HA BONPOCHI TPH ITyOIUYHON 3aIUTe PaOOTHI.

OrleHKa «OTJIMYHO» BBICTABJISACTCS IPU BBIMOJIHEHHHA KYpPCOBOIO IMPOEKTAB IOJHOM OO0BEME;
UCIIOJIL3YETCSl OCHOBHAsI JIUTEpaTypa o mpobieme, paboTa oTIM4aeTcs TIIyOMHON MpopabOTKHU BCeX
pa3lesioB CoIepKaTeibHOW 4YacT, O(opMIIeHa C COOJIOJCHHEM YCTAHOBJICHHBIX TPABHJ, CTYACHT
CBOOOJ/IHO BIAJICET TCOPETHYECKHM MATEpUAIOM, 0E30IIMO0YHO MPUMEHSET €ro IpPU pEIICHHH 33jad,
copMyJIMPOBAaHHBIX B 3aJaHWM; HAa BCE BOMPOCHI JACT INPABHIbHBIC W OOOCHOBAHHBIC OTBETHI,
yOeIUTEIbHO 3alIMIIAET CBOKO TOYKY 3PCHHUS.

O11eHKa «XOPOII0Y BBICTABIISCTCS MIPU BBHIIIOJIHEHHH KYPCOBOTO MIPOEKTA B MMOJHOM 00beMe; paboTa
OTIIUYAETCs TITYOMHOU MPOPaOOTKH BCEX PA3/ICTOB COJIEPKATENbHON YacTH, oopmileHa ¢ COOTIOICHUEM
YCTAHOBJICHHBIX MPABHJI; CTYACHT TBEPJO BJIAJCET TEOPETHUSCKHM MaTEPUAIOM, MOKET MPUMEHSTh €ro
CaMOCTOSITEJIbHO WJIM M0 yKAa3aHWIO IPEMojaBaTelis; Ha OOJBIIMHCTBO BOMPOCOB JaHbl MPABUIIbHBIC
OTBETBI, 3aIIUINACT CBOIO TOYKY 3PEHHS JOCTATOYHO 00OCHOBAHO.

O1ieHKa «yT0BJIETBOPHTEIbHOY» BBICTABIISICTCS IIPH BBIMOJHECHUHA KYPCOBOTO MPOCKTa B OCHOBHOM
NPaBUIIbHO, HO 0€3 JA0CTATOYHO TITyOOKOH MpopabOTKH HEKOTOPHIX Pa3jeiioB; CTYACHT YCBOWII TOJBKO
OCHOBHBIC pa3/elibl TEOPETHUECKOrO0 MaTepuaia W M0 YKa3aHWIO mpernojgaBaTeis (0e3 MHUIUATHUBBI W
CaMOCTOSTEIILHOCTH) TIPUMEHSECT €ro MPAaKTHYSCKH; Ha BOMPOCHI OTBEYACT HEYBEPEHHO WJIM JOIMYCKACT
OLIMOKH, HEYBEPEHHO 3aIUIIACT CBOIO TOYKY 3PCHHSL.

OrleHKa «HEYOBJIETBOPUTEIbHO» BBICTABISECTCS, KOTJAAa CTYACHT HE MOXET 3allUTUTh CBOU
peleHwsl, TOIyCcKaeT rpyoble (pakTHUECKUe OMMOKH MPU OTBETaX Ha MOCTABJICHHBIC BOIPOCHI WA BOBCE
HE OTBEYAET HA HUX

TlonoxurensHas OLICHKA BBICTABJISICTCSA B BECAOMOCTb U 3a4YCTHYIO KHUKKY. CTy,HeHT, HOJIyT{I/IBHH/If/'I
HEY/IOBJICTBOPUTEIBHYIO OIICHKY, JOJDKEH A0paboTaTh KypcoByIO paboTy. B aTOM ciydyae cMeHa TeMbl He
JIOIYCKAETCSl.

Onenka ypoBHsSI CHOPMUPOBAHHOCTH MPOPECCHOHAIBHBIX U OOIIMX KOMIIETCHIIMM BO BpeMs
MOATOTOBKH U 3aIIUTHI KYPCOBOTO MpoekTa (padoThl) Mo MpodeccHOHATbHOMY MOJYIIIO0 OMpeenseTcs
PYKOBOJMTEINIEM 110 YHUBEPCAIBHOM IIKAJI€ OLIEHKH 00Pa30BaTEIbHBIX JTIOCTHKEHHUH, KOTOPHIE BKIIOYAIOT
B ce0sl OCHOBHBIE TIOKA3aTEeNH OIIEHKU Pe3yIbTaTOB.

OrneHka o0pa3oBaTeNbHBIX JOCTH)KEHUN CTyIeHTa (K1)

° Ornenka (monoxkurenbHas — 1/ orpurnarenshas — 0)
= ’E WuTerpanpHas
= g = Kon u HanmeHoBaHue OLIEHKa
SO OIIOP (ocHOBHBIX Beimonnenue OITOP kak
2 2 E . KT 3ammra KII
g = nokaszatesei OleHKH pe3yIbTaToB
s g pe3ynbrara) BBITTOJTHEHHSI
u 3amuTel KI1T
[IK 1.1. BeinmosHATH OIIOP 1.1.1
HaJIAJKy, perylnupoBky | OmpeneneHue
U TIPOBEPKY AIIEKTPOIHEPTETUICCKUX
AJIEKTPUUYECKOTO U napamMeTpoB 1 0 1
AIIEKTPOMEXAHUIECKOTO | AIEKTPHUECKUX MAIIuH
000pyI0BaHUS U anmapaTos,
AIIEKTPOTEXHUIECKUX
YCTPOMCTB U CHCTEM.
OIIOP 1.1.2
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BrimonHeHne 0OCHOBHBIX
omnepauuii Npyu HaJIaIKe
AIIEKTPUYECKOTO U
AIIEKTPOMEXAHUIECKOTO
000pyI0BaHUS.

OIIOP 1.1.3
BerlionnHeHE OCHOBHBIX
OIepanuii npu
pEeryianupoBKe
AIIEKTPUYECKOTO U
ANEKTPOMEXAHUUYECKOTO
000py1I0BaHUs

OIIOP 1.1.4
BrinosiHeHHE OCHOBHBIX
onepaunuii npu
MIPOBEPKE
ANEKTPUIECKOTO 1
IIEKTPOMEXAHUIECKOTO
o0opynoBaHus

OIIOP 1.1.5
Opranu3zanus pabodero
MeCTa B COOTBETCTBUU C
MIpaBUJIAMU OXPaHbI
TpyZa B Ipejaenax
BBITIOJTHSIEMBIX paboT;

MK 1.2
OpraHu3oBbIBaTh U
BBITIOJIHATH
TEeXHUYECKOe
o0cCIyXKMUBaHUE U
PEMOHT
AIIEKTPHUYECKOTO U
JIEKTPOMEXAHUYECKOTO
o0opyoBaHUs

OIIOP 1.1.1
Onpenenenue
AIEKTPOIHEPTETUICCKUX
rnapameTpoB
AIEKTPUUYECKUX MAIIUH U
anmnaparos,
AIEKTPOTEXHUUYECKHUX
YCTPOMCTB U CUCTEM.

OIIOP 1.2.2 IToxbop
TEXHOJOTHYECKOTO
0o0opyI0BaHUs ISt
pEMOHTa H
TEXHHYECKOTO
o0CITyKHBaHUS
ANEKTPUUYECKOTO H
ANEKTPOMEXAHUYECKOTO
000pyIOBaHUS.

OIIOP 1.2.3
Brinosninenue pemoHTa
ANEKTPUUYECKOTO U
ANEKTPOMEXAHUYECKOTO
000pyJOBaHUSI.

OIIOP 1.2.4 IIpoBenenue
HUCIIBITAHUN IOCJIIE
PEMOHTA JIEKTPUUECKOTO
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"
ANEKTPOMEXAHUYECKOTO
000pyI0OBaHUS

OIIOP 1.2.5 ITpoBenenue
TEXHHYECKOTO
00CITyKMBaHUS
ocMoTpa
AIIEKTPUIECKOTO
AIIEKTPOMEXaHHUYECKOTO

000py/IOBaHUsI.
IIK 1.3. OcymectBasate | OIIOP 1.3.1 [Tog6op
JTUArHOCTHKY U TEXHOJIOTHYECCKOTO
TEXHUYECKUM KOHTPOJIb | 000PYyIOBaHUS JIJIst
NP AKCILTyaTaluu IAArHOCTHUKHU

ANEKTPUYCCKOTO H
NMEKTPOMEXAHUIECKOTO
o0opynoBaHus

ANEKTPUYECKOTO H
ANEKTPOMEXAHUIECKOTO
000py/I0OBaHUs.

OIIOP 1.3.2 ITpoBenenue
JIMAarHOCTHKH
AJIEKTPHUECKOTO U
JIEKTPOMEXAHUIECKOTO
000pyTIOBaHUS.

OIIOP 1.3.3 IIpoBenenue
TEXHUYECKOTO KOHTPOJIS
MIPH SKCILTyaTaluu
3IEKTPUUYECKOTO U
AJIEKTPOMEXaHHYECKOTO
000pyTIOBaHUS.

OIIOP 1.3.4 Ouenka

s dexTuBHOCTU PAOOTHI
ANEKTPUUYECKOTO U
ANEKTPOMEXAHUIECKOTO
000pyIOBaHUs;

OIIOP 1.3.5
Opranuzanus pabodero
MeCTa B COOTBETCTBUU C
MIPaBUIIAMH OXPAHBI
TpyZa B Ipejaenax
BBINOJIHAEMBIX paboT.

OK 1

OIIOP 01.1 Ompenensier
npodeccrnoHabHYIO
33124y ¢ y4eTOM
npodeccHoHATBEHOTO U
COITMAJIBHOTO KOHTEKCTa

OIIOP 01.2
Ocy1iecTBIsSIET MOUCK
nHpopmanuu,
HEOO0XO0AUMOM 15
pelieHus 3a1auu u/uim
poOIeMBI.
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OIIOP 01.4
AHanusupyert u
KOPPEKTUPYET IUIaH
npodeccnoHaTbHBIX
JIEUCTBUI B
COOTBETCTBUSIMHU C
TpeOOBAHUAMU
TPUEIUHCTBA «BPEMS —
pecypc — pe3yabTaT»

OK2

OIIOP 02.1 [Tnanupyer
MOUCK MH(OpMALIUH B
3aBHCUMOCTH OT
MIOCTABJICHHBIX 33124 B
3asIBJICHHBIX YCIOBUSIX

OIIOP 02.2
Crpykrypupyer
MOJTy4aeMyro
nH(pOPMAIIHIO

OIIOP 02.3 Odopmisier
Pe3yNIbTaThI MOMCKA
nH(popManuu B
COOTBETCTBUH C
YCTaHOBJICHHBIMH
TpeOOBaHUSIMU

OKO03

OIIOP 03.2 Buaneet
COBPEMEHHOM HAYYHOU
npodeccroHanbHOI
TEPMHUHOJIOTUEH

OIIOP 03.4
JleMOHCTpHUpYET HaBBIKU
HCCIIeI0BaTEIbCKOMN

eI TCILHOCTH

OK4

OIIOP 04.2
B3anmoneiicTByer ¢
KOJIJIETaMH,
PYKOBOJICTBOM,
KIIMEHTaMH B X0JIe
npodecCuoHaNIbHON
JeSITENIbHOCTH

OIIOP 04.4
JleMOHCTpHUpYeT HABBIKU
paboTHI B KOJUICKTHBE
W/AIIU KOMAHIE

OKO05

OIIOP 05.3 O¢popmuser
JIOKYMEHTBHI O
npodeccroHanbHOM
TEeMaTHKe Ha
TOCY/IapCTBEHHOM SI3bIKE

OKO07

OIIOP 07.2
OcymiecTBisieT
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po¢eCCHOHATBHYIO
ACATCIIBHOCTDb C YUYCTOM
sHeprocOeperarImx u
pecypcocOeperaromue
TEXHOJIOTUH B
npodeccroHabHOM
JEeSITeTbHOCTH TI0
CHEIMATBHOCTH

OKO09

OIIOP 09.1 Ucnonb3yer
MH(pOPMAaLOHHbIE
TEXHOJIOTUH IIPU
peleHnu
po¢eCcCHOHATIBHBIX
3a]1a4.

OIIOP 09.2 Ucnonb3yer
COBPEMEHHOE
MIPOrpaMMHOE
obecrieueHHE B
npodeccroHanbHOI
JeSTEIILHOCTH

MaX KOJINYECTBO OLCHOK

KOJIMYCCTBO ITOJOXKUTCIIBHBIX OLICHOK

% TIOJIOKUTENLHBIX OIICHOK

OI_IeHKa B yHHBepcaanoﬁ IIKaJI€ OLICHOK
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Hpuiioxkenne A
dopma TUTYJIBHOIO JINCTA

MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
denepanbHOE TOCYAAPCTBEHHOE OF0KETHOE 00Pa30BaTENbHOE YUPEIKACHUE
BbICLIETO IPO(HECCHOHAIBHOIO 00Pa30BaHUs
«MarHuTOropcKkuil rocy1apCcTBeHHbIN Texuudyeckui yuusepcurer uM. I'. 1. HocoBa»

MHoronpohuIbHBIA KOJIISIK

ITIK MoHTax 1 3KCIuTyaTaIus JIeKTPOo0OOpyI0BaHHS

KYPCOBOM IIPOEKT
PACUETHO-IOSICHUTEJBbHAS 3AIIMCKA

no M/IK 01.040nexkTprueckoe U 31eKTPOMEXaHUYECKOE 000PYI0BAHUS

Ha TEMY:

HcnonHuTens: CTyAeHTKYpca, rpymmna

PykoBogurens:

(®.0.0., 10MmKHOCTD, Y. CTENEHb, Y4. 3BaHUE)

Pabota nomymena k 3amure 20 T.
(moamuce)

(134

20 T. C OLEHKOU
(omenka)  (TIOIIHUCH)

PaGora 3amumiiesa

Marunuroropck, 20___
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IIpuiaoxenune b
MuHHCTEpCTBO HAyKH U BhICIIETro oOpa3zoBanus Poccuiickoit deneparuu

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO TPO(ECCHOHATTLHOTO 00pa30BaHUS
«MarauToropckui rocy1apCTBEHHbIM TEXHUUECKU YHUBEPCUTET
uM. I'. 1. HocoBa»
MHoronpoGuIbHBIA KOJIJISIK

KYPCOBOM ITPOEKT
Tema:
Crynent
3aganue
Hcxonneie
JaHHELIE:

CocTaB u coaepkaHue mpoekTa (padoThl)

Cpoxk craum: « » 201 1.
PykxoBonuTens: /

« » 201 .

3agaHue NOTyquI: /

« » 201 _r.

Maruurtoropek, 20
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