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MeTtonuyeckre yka3zaHUsSl 1O BBIMOJIHEHHUIO KypCOBOTO IMPOEKTa pa3padOTaHbl HA OCHOBE
paboueit mporpammel [IM.01 Opranuzanust U BbIOJHEHUE PabOT MO SKCIUTyaTallid U PEMOHTY
anekrpoyctaHoBok, M/IK 01.02 DnexTpooOopynoBaHre IPOMBIIUICHHBIX U TPAXKIAHCKUX 3IaHUN.

ConepkaHre  KypcoBOTO — IMPOEKTa OPUEHTHUPOBAHO Ha  (opmupoBaHue OOMUX U
PO(HECCHOHATBHBIX KOMIIETCHIMA IO MPOrpaMMe TOJTOTOBKH CIICIIHATMCTOB CPEIHEro 3BEHA I10
crnerpanbHocTy 08.02.09 MoHTa, HaaKa U SKCILTyaTalus 31eKTpooOOpyI0BaHNS POMBIIIUIEHHBIX U
TpaKAaHCKUX 37aHui (6a30BOM MOATOTOBKH).



1 O01mMe MoJI0KeHud

B cootBerctBUuM ¢ paboueil mporpammoii [IM.01 Opranusanusi U BBIOJHEHHE PAa0OT IO
IKCIUTyaTalldM W PEeMOHTY anekrpoyctanoBok, MJIK 01.02  DiekrpoobopynoBanme
MIPOMBIIIJIEHHBIX U FPAXKIAHCKUX 3/1aHUM NPEAYCMOTPEHO BHIIIOJHEHHE KYPCOBOIO ITPOEKTA.

KypcoBoii mpoekT sIBIISIeTCSI OJJHUM M3 OCHOBHBIX BHJIOB Y4eOHOU AEATEIBHOCTH U (POpMOii
KOHTPOJIsl yueOHOM pabOThl CTYJEHTOB.

[IpoaomKuTENPHOCTh BBITIOJIHEHHS KypcoBoro mpoekta — 30 dacoB. KypcoBoii mpoekt
OCYILIECTBIISIETCSl Ha 3akitounTesnbHOM dtane usydeHus [IM.01 Opranuzanuss U BbIIOJHEHHE
paboT Mo IKCILTyaTalluy U PEMOHTY 3JIEKTPOYCTaHOBOK, B X0/1€ KOTOPOTrO (hOPMHUPYIOTCS YMEHUS,
I[IK u OK mpu pemenun 3amad, CBA3aHHBIX €O cdepoil npodecCHOHAIBHOM esATEIbHOCTH
OyIyIIUX CIEIUATUCTOB.

KypcoBoii mpoekT BBINOJHSETCS IMOCie U3ydeHus Teopermdyeckod wyactu [IM.O1
Opranu3zaiiys 1 BeINOJIHEHHE padoT MO 3KCIUTyaTallud U PEMOHTY 3JieKTpoycTaHoBok, MJIK 01.02
DneKkTpooOOpyI0BaHNE MTPOMBIIIIICHHBIX M TPaKIaHCKUX 31aHUM .

B pe3ynbraTe BeINOIHEHNS KYpCOBOTO IIpoekTa, Bl Oynere ymeTs:

ymembo:

* 0OpMIISITh JAOKYMEHTALMIO JJISi OpPTaHu3alliuyd paboT U MO pe3yjbTaTaM HCIBITAHUN B
JEUCTBYIOLIUX IEKTPOYCTAHOBKAX C YUETOM TpeOOBaHUN TEXHUKU 0€30MaCHOCTH;

* OCYIIECTBJISATh KOMMYTAIMIO B JIEKTPOYCTAaHOBKAX M0 MPUHLIUIIHAIBHBIM CXEMaM;

* YUTATh U BBINOJIHATH paboye YepTekKH JIEKTPOYCTaHOBOK;

* IPOM3BOJIUTh DJIEKTPUYECKHE HW3MEpPEHUs Ha pa3IUYHbIX JTamax OJKCIUTyaTaluu
AIIEKTPOYCTAaHOBOK;

* IUTAHUPOBATh paboTy OpUraibl MO FKCIUTYATAL[MH IEKTPOYCTaHOBOK;

* KOHTPOJIUPOBATH PEXUMBI pAOOTHI JIEKTPOYCTAHOBOK;

* BBISIBJIATD M YCTPAHATh HEUCIPABHOCTHU AJIEKTPOYCTAaHOBOK;

* [UIAaHUPOBaTb MEPONPUATHS 1O BBIABICHUIO W YCTPAaHEHHUIO HEHUCIIpaBHOCTEH ¢
coOmoieHneM TpeOOBaHUM TEXHUKH OE30TIaCHOCTH;

* IUTAHUPOBATh U MPOBOJUTH NIPOPHIAKTHIECKUE OCMOTPBI 3JIEKTPOOOOPYIOBAHMS;

* IUTAaHUPOBATh PEMOHTHBIE PaOOTHI;

* BBIMIOJIHAT  PEMOHT  3JIEKTPOYCTAHOBOK C  COOMIOJEHHEM TpeOOBaHMM  TEXHUKHU
0€30I1aCHOCTH;

* KOHTPOJUPOBATh KAY€CTBO IIPOBEJICHNS PEMOHTHBIX PabOT;

ConepxaHue KypcoBOTO ITPOEKTa OPUEHTHPOBAHO Ha (OPMUPOBAHKE

I[IK 1.1 OpranuzoBeiBaTh W OCYIIECTBIATH  JKCILTyaTalldI0  3JEKTPOYCTAHOBOK
IIPOMBIIIICHHBIX U TPAXKAAHCKUX 3aHUM.

IIK 1.2 Opranu3oBbiBaTb M MPOU3BOAUTH pPAOOTHI IO BBISBICHUIO HEHUCIPABHOCTEH
3JIEKTPOYCTAaHOBOK MPOMBIIIICHHBIX U IPAXKAAHCKUX 3JaHUN

001X KOMITeTEeHIIN:

OK.1. Opranau3oBbIBaTh U NPOU3BOAUTH PEMOHT 3JEKTPOYCTAHOBOK IPOMBIIUICHHBIX U
TPKIAHCKHUX 3/IaHUMH.

OK.2. Opranu3oBbIBaTh M NPOU3BOAMTH PEMOHT 3JEKTPOYCTAHOBOK IMPOMBIIUICHHBIX U
0T D ) 15 (0 9 % e e 31 C: ) 1

OK3 [IpuHuMaTh penieHus: B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYAIUsAX U HECTH 33 HUX
OTBETCTBEHHOCTb.

OK4  IlpuHuMath pemnieHust B CTaHJAPTHBIX M HECTAHAAPTHBIX CUTYaIUsAX U HECTH 33 HUX
OTBETCTBECHHOCTb.

OK5 Hcnons3oBaTh UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHHI B
npodeccuoHaABHOM IS TEIBHOCTH.



OK6  PabotaTteh B KOJJIEKTHBE W B KOMaHzae, 3(p(eKkTuBHO 0OImAThCS C KOJJIETaMH,
PYKOBOJICTBOM, TIOTPEOUTEISIMH.

OK7  bpatbh Ha ce0si OTBETCTBEHHOCTh 32 pa0OTy YICHOB KOMaHJbI (TIOJYMHEHHBIX), 32
pe3yJbTaT BHINOJIHEHUS 3a/1aHU.

OK8  CaMoCTOATENBHO OIpeneNsiTh 3aJadyd  MpPO(EeCCHOHAIBHOTO H  JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCSA CaMOOOpa30BaHNEM, OCO3HAHHO IJIAHUPOBATH MOBBIIICHUE KBATH(PUKALINH.

OK9  OpueHTHpOBaTHCS B YCIOBHUSIX YAaCTOH CMEHBI TEXHOJIOTHH B MpPOQEeCCHOHATBHON
JEeSITEIbHOCTH.

Kypcooit mnpoexkr mno aucuumuinae [IM.01 Opranuzanus U BbIIOJIHEHHE pPabOT 1O
9KCIUTyaTallil ¥ PEMOHTY 3JIEKTPOYCTAHOBOK BBINOJHSIETCS B CPOKH, ONpeAeNEéHHbIe padounM
Y4eOHBIM IIAHOM T10 TIPOTPaMMe MOATOTOBKE CIIEIIHATNCTOB CPEIHEr0 3BEHA.

[Ipouiecc BbINOIHEHNS KYPCOBBIX IIPOEKTOB BKJIFOUAET CIAEAYIOLIUE 3Tallb:

1 V3yyeHue HacTOSIMNUX METOAUUECKUX YKa3aHUM.

2 BbeI60Op TeMBI 1 €€ COTJIACOBAHUE C PYKOBOIUTEIIEM.

3 ®opMynupoOBKa I€JIM U COCTaBJICHUE IUIaHA.

4 TloxOop, M3y4YeHHE U aHAJIU3 COJIEP>KaHUSI UCTOUHHUKOB

5 CoOop u 00001IEHHE MaTEepPHAIOB, MPOBEICHUE HWCCIAEAOBAHUN W aHaIU3 pe3yIbTaTOB
MPaKTUYECKON (IKCIIEPUMEHTAIbHOM ) YaCTH pabOTHI.

7 Pa3paboTka npakTuyeckoil yacTH, GOpMyInpOBKa BBIBOJOB U PEKOMEHIAIHH.

8 Odopmitenue crrcka JIUTEPaTypHl.

9 IToaroroBKa K 3alIMTE U 3al[UTa KypCOBOTO MPOEKTA.

Kontpons 3a BbemonHenuem pazaenoB KII  ocymectBisiercss mpernojiaBaTeneM-
KOHCYJIbTaHTOM, 3aBEYIOIINUM OT/IEJICHHUSI.

[IpumMepHas TeMaTHKa KypCcOBOTO IPOeKTa (paboThl):

DneKTpooOOPyI0BaHHE MOCTOBOTO KpaHa MOCTOSTHHOTO TOKA TPy30MOAbeMHOCThIO 40 TOHH
JITI-3

DneKTpooOOPYyI0BaHNE MOCTOBOTO KpaHa MOCTOSTHHOTO TOKa TPy30MOAbeMHOCThIO 20 TOHH
PeMOHTHO-MexaHMYECKUH LIEX

DneKTpooOOPYyI0BaHNE MOCTOBOTO KpaHa MEPEMEHHOTO TOKa TPY30TI0IbEMHOCTRIO 15 TOHH
JII-5

DneKTpoobopya0BaHNE MOCTOBOTO KpaHa MEPEMEHHOr0 TOKa Ipy30Moa5eMHOCThI0 10 TOHH
DIJIEKTPOPEMOHTHBIN LIEX

DneKTpooOopyA0BaHNE MOCTOBOIO KpaHa MEPEMEHHOI0 TOKa rpy30Mo01beMHOCThI0 10 TOHH
JIOMEHHOT0 L[eXa

DneKkTpoobopyA0BaHHE MOCTOBOTO KpaHa MEPEeMEHHOr0 TOKa IPy30HOIbEMHOCTRIO 5 TOHH
JII-7

DnexTpoobopyA0BaHNE MOCTOBOTO KpaHa MEPEMEHHOTO TOKa TPY30MOJbEMHOCTHIOLS TOHH
-5

DneKTpoobopyA0BaHHE MOCTOBOTO KpaHa MOCTOSHHOTO TOKa IPy30MObeMHOCThI0 20 TOHH
DIEKTPOPEMOHTHOIO LIeXa

DnexTpoobopyA0BaHHEe MOCTOBOTO KpaHa MEPEMEHHOr0 TOKa IPy30TOIbEMHOCTRIO 5 TOHH
I'panycranoBka

DnexTpoobopyA0BaHNE MOCTOBOTO KpaHa MEPEMEHHOTO TOKa IPy30MoIbeMHOCThI0 10 TOHH
AJEKTPOJIAMIIOBOTO 1IeXa

DneKTpoobopyA0BaHHE MOCTOBOTO KpaHa MOCTOSHHOTO TOKa TPy30MObeMHOCThI0 20 TOHH
JINTEMHOTO LIeXa

DneKTpoobopyA0BaHNE MOCTOBOTO KpaHa MEPEMEHHOTO TOKa TPY30M0AbeMHOCThIO 20 TOHH
JINTENHOTO LIeXa

DneKTpooOopyA0BaHNE MOCTOBOTO KpaHa MEPEMEHHOTO TOKA TPY30MOAEEMHOCThIO 15 TOHH
ANEKTPOCTANEIIIABUIIBHOTO 1I€Xa



DneKTpooOOpyAOBaHHE MOCTOBOTO KpaHa MOCTOSHHOTO TOKA TPY30MOIbeMHOCTHIO 20 TOHH
3IEKTPOPEMOHTHBII

DneKTpoobopyI0OBaHHE MOCTOBOTO KpaHa MEPEMEHHOT0 TOKA IPY30M0JbEMHOCTBIO 5 TOHH
JINTEMHOTO LIeXa

DneKTpoobopyI0OBaHHE MOCTOBOTO KpaHa MEPEMEHHOT0 TOKa I'Py30I0JIEMHOCTBIO 5 TOHH
(hacCOHHO-JIUTEHHOTO IIexa

DneKTpooOOPyIOBaHHE MOCTOBOTO KpaHa MOCTOSHHOTO TOKA TPY30MOAbEMHOCTRIO 25 TOHH
JITILLS

D1eKTpooOopyIOBaHHE MOCTOBOTO KpaHa MEPEMEHHOTO TOKa IPy30M0AbeMHOCThIO 10 TOHH
1exa MeTatoo0padboTKu

DneKTpooOOPyIOBaHUE MOCTOBOTO MTEPEMEHHOTO TOKA TPy30MoAbeMHOCThI0 15 TorH JITTL-
4

DneKkTpooOopyA0BaHNE MOCTOBOTO KpaHa MEPEMEHHOI0 TOKa IPy30I0AbEMHOCThIO 15 TOHH
(hacoOHHO-JIMUTEMHOTO 11eXa

OneKTpooOOpyA0BaHHE MOCTOBOTO KpaHa MEPEMEHHOI0 TOKa rpy30101beMHOCThIO 10 TOHH
PeMoHTHO-MeXaHHUYECKHUH 1IEX

OneKTpooOopyA0BaHNE MOCTOBOTO KpaHa MEPEMEHHOI0 TOKa rpy3010beMHOCThIO 10 TOHH
LIEMEHTHOTO 3aBOJia

DneKTpooOOPyI0BaHNE MOCTOBOTO KpaHa MOCTOSTHHOTO TOKA TPy30MOAbEMHOCThIO 15 TOHH
JlepeBooOpabaThIBAIONIETO TIeXa

DneKTpooOOPyI0BaHNE MOCTOBOTO KpaHa MOCTOSTHHOTO TOKA TPy30MOAbEMHOCThIO 15 TOHH
[exa METAJNIOKOHCTPYKIUI

DneKTpooOOPyIO0BaHNE MOCTOBOTO KpaHa NMEPEMEHHBIM TOKA TPy30MOAbEMHOCThIO 15 TOHH
MEeTaI000pabOTKH 11exa

DnexTpooOopyA0BaHNE MOCTOBOTO KpaHa MEPEMEHHOTO TOKa Ipy30101beMHOCThI0 10 TOHH
[exa METANIOKOHCTPYKIIUU

DneKTpooOOPyI0BaHNE MOCTOBOTO KpaHa MEPEMEHHOTO TOKa TPY30TI0IbEMHOCTHIO 15 TOHH
JIUTEHHOTO LIeXa

DneKTpooOOPYI0BaHHE MOCTOBOTO KpaHa IEPEMEHHOTO TOKa TPY30TI0TbEeMHOCTHIO 16 TOHH
KKIJ

2 CTpyKTYpa KypCOBOT'0 IPOEKTA

CTtpyKTypa KypcOBOTO MPOEKTa BKIIFOYAET:
- MOSICHUTEIIbHYIO 3aITUCKY;
- rpaMYEcKyIO 4acTh
TekcToBBIH TOKYMEHT KYpCOBOIO MpOeKTa (paboThl) MOJKEH BKIOYATh B YKa3aHHOM
MOCJIEIOBATEILHOCTHU CIIEIYIOIIUE IIEMEHTHI:
- TUTYJBHBIH JIUCT;
3aJlaHuE;
- COJepIKaHUE;
- BBEJICHHE;
- OCHOBHAs 4acTbh;
- 3aKJII0YCHHE;
- CIIMCOK UCIOJIb30BAHHBIX HCTOYHHUKOB;

K rpaguueckomy marepuany cieayeT OTHOCUTD:

- YepTEeKU;

ICKU3BI;

CXEMBI;

JEMOHCTPAIlMOHHBIE JIUCTBHI.

O0BeM TEKCTOBOT0 M IpauuecKoro MaTepuaa orpeaeseTcs 3aJlaHieM PYKOBOIUTEIIS.
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3 TpeGoBaHusi K 0(pOpPMJIEHHIO MOSICHUTEILHOM 3aIUCKH

[losicHuTeNnbHAs 3alMCKa SBJISETCS. HEOTHEMJIEMOM 4YacTbiO INPOEKTA U IPEJCTaBISIETCA
BMECTE C TpaueCcKOi YacThIo.

[losicHuTeNnbHAS 3aMMCKa KYpCOBOTO MPOEKTA BKIIKOYAET:

- BBEJICHHE, B KOTOPOM PACKpPBIBACTCSl aKTyaIbHOCTh U 3HAYCHUE TEMBI, (POPMHUPYETCSI LENTb
BBIIIOJIHEHUS] KYPCOBOTO IPOEKTA,;

- UCXO/IHbIE JTAHHBIE JJIs1 BBIIIOJHEHUSI KypCOBOI'O IIPOEKTA;

- pazzienbl KypcoBOTo MPOEKTa!

1.06mas gacTs.

1.1 Kparkas xapakTepucTHKa TEXHOJIOTHYECKOTO IPOoLecca 1exa.

1.2. TpeboBaHus K 371€KTpONIpUBOIYy KpaHa. PexxuMel paboThl KpaHa.

1.3. Be16op pojia Toka U HanpsiKEHUs

2.CnenuanbpHas 4acTb.

2.1.Pacuet 1 BEIOOp MOIIIHOCTH JIEKTPOBUTATENICH KpaHa.

2.2. [IpoBepka BEIOPAHHBIX JIEKTPOABUTATEIICH TT0 HATPEBY M MEPETPY30YHON CIIOCOOHOCTH.

2.3.Bb160p amnmapatoB yIpaBieHHUS.

2.4.Bb160p KpaHOBOM 3alIUTHON MaHENH.

2.5.Bb160p pene MakCHMaIbHOTO TOKA.

2.6.Pacuer u BbIOOp MyCKOBBIX PE3UCTOPOB.

2.7.Pacuet u BBIOOD TIIaBHBIX TPOJLIEEB.

3.Texnuka 0e30MacHOCTH PH IKCIUTyaTallMK 3JIEKTPOOOOPYAOBAHUS KPAHOB.
- IepeYeHb UCIO0JIb3YEMbIX HCTOYHHUKOB;
- IPHJIOKECHMSL.

CopneprkaHue KypcoBOIO IIPOEKTa:

BBeneHue 10KHO cofepkaTh OOLME CBEAECHUS O MPOEKTE, €ro KpaTKyl XapaKTepHCTHUKY,
pestome. B HeM HeoOXoauMO OTpasuTh MpOoOJEMaTUKY, aKTyalbHOCTh BHIOPAHHOMN TEMBI, LENIb U
3aJjauyd, pellaeMble B IPOCKTE HCIHOJIb3yeMble METOJUKH, IPAKTHUYECKYI0 3HAaYUMOCTb
MIOJIy4EHHBIX Pe3yJIbTaTOB.

B oOwieii yactu Jaercst onucaHUe TEXHOJOTMYECKOro IMpoLecca 11eXa, paccMaTpUBAIOTCS
[IOKa3aTelu 10 KOTOPBIM OIpeNelsieTcsl peKuM paboThl KpaHa. Ilepeuncnsrorcs TpeOoBaHUS K
3JIEKTPOIIPUBOAY KpaHa, HA OCHOBAHUHU KOTOPBIX IPOU3BOAUTCS BBIOOP POJa TOKA M HAIPSKEHHUS.

Cl'IeI_[I/IaJ'IBHaH 4YaCTb_BKJIIOYACT CICAYIOIIHE pa3acibl:

2.1. PacyeT MOIITHOCTH M BHIOOP NPUBOJAHBIX JBHraTeieii MEXaHM3MOB KpaHa

PanmonanbHbIi BEIOOD 37IEKTPOABUTATENEH IO MOLTHOCTH UMEET OoJiblioe 3HaueHue. Brioop
AIIEKTPOJIBUTATENsl 3aHIDKEHHOW MOIIHOCTH TMPHUBOJUT K YBEIMYCHHUIO KANUTAIbHBIX U
OKCIUTYaTal[MOHHBIX ~ PAcXoJOB, K HEJOUCIOJb30BAHUIO UX AaKTUBHBIX MaTepHaloB, a
CIIEIOBATENIbHO, K CHUKEHHUIO K.II.JI., 2 Y aCHHXPOHHBIX JJIEKTpOABUrarene u xodpQuirenta
MOIIIHOCTH BaXHOTO TEXHUKO-PKOHOMUYECKOTO Toka3atens. Kpome Toro, B 3TOM ciiydae H3-3a
OONBIIMX JUHAMHUYECKMX MOMEHTOB TpU TIYCKE€ TaKHUX DOJIEKTPOJBUTATENEH BO3MOMXKHBI
3HAYUTENbHBIE MEXaHWYEeCKHE yJapbl, BbI3bIBAIOIIME TOBBIIICHHBIH H3HOC 000PYIOBaHMUS,
packauyMBaHUE IPY30B U T.II.

Bei6op snekTponBurateneil 3aHM)KEHHOW MOIHOCTU TPHUBOIUT K COKpAIICHHIO CpOKa

CITY’KOBI U3-3a IPEXKAECBPEMEHHOTO CTAPEHHSI U300 0OMOTOK.



Pacuer npouW3BOIUTCS METOJOM HOMHUHAIBHBIX  PEKHUMOB. BbpIOOpD  MOLIHOCTH
AJIEKTPOJABUIaTENEed MPU 3TOM METOJIE OCHOBAaH HAa HCIOJB30BAaHUU CPEIHUX CTAaTHUCTUYECKUX
JAHHBIX 1O (PAKTHYECKUM PEKUMaM pabOThl KPAHOB.

IIpsipok pacuera:

ITepen HagaaoM pacuera HEOOXOAUMO OCYIECTBUTH IEPEBOJL €IMHUL] U3MEPEHHSL
1. OnpenensieM CTaTUYECKYI0 MOIIHOCTb Ha BaJLy 3JIEKTPOABUIATEINs IPH pabOTe MEXaHU3Ma C
HOMHHAJIBHBIM T'PY30M.

1.1. JIns MmexaHu3Ma nepeIBuKEHUS MOCTa U TEIEKKHU:

:k( GH +GMEX )( ,Ll~l’+f )VMEX
Z-R7103

Fet , KBT,

rie: K — koo puiueHT, yauThIBAIOIINN YBETHUCHHE COTTPOTUBIICHUS IBIKCHUIO U3-32 TPEHUS
pedop/T XOJOBBIX KOJIEC O PEIIbCHI;
GH — cuya TSDKeCTH HOMUHAJIBHOTO TIOJIE3HOTO rpy3a ,H;
GMEX — CHJIa TSOKECTH IepeMeIaeMoro Mexanmusma ,H;
- IS MEXaHU3Ma TIePEIBIKEHIS MOCTa
Gy =Gy +G; +Gpyy H,
- JUTSI MEXaHW3Ma TIePEBHKCHHISI TEICKKH
Gy =Gr + Gy Hi
W — KO3 PUITUSHT TPSHHSI, KAUYSHUS B TIOIIIAITHAKAX OIOP Bajla X0JIOBOTO KoJjieca
w=(0,015-0,02) — mOAMIHAITHHUKN KauCHHUS,
1 =(0,08-0,15) — MOAMIUITHUKH CKOJILKECHUS;
I — paZyc OCH XOJ0BOTO KoJieca M;
f — ko3 durHeHT TpeHus, KaYeHUs XOJ0BBIX KOJIEC O PEIIbCHI;
VMEX - CKOPOCTb JBMKEHUS MeXaHU3Ma (M/C);
Z-4UCII0 MEXaHU3MOB MIEPEIBUKECHUS;
R — panuyc xomoBoro koseca M;
n — KIIJI mexanusma;.
1.2. Jlns MmexaHu3Ma nogbeMa:

_(GH*Gr3v ) VMmEx

e , kBT,
.

Fet

rae n — KIIJ[ mexaausma (/1/ ctp. 20, Tabmn. 10).
2. [IpoaomKUTETFHOCTD paboueii oneparyH.

, CEK

rae L — inna paGouero myTH, M (JUIMHHA TJIaBHBIX TPOJUIEH, MPOJIET KpaHa, BHICOTA MObEMA).

t
v 11
3. OnpezlemleM OTHOIICHHUE BPECMCHHU ITYCKa K BpDECMCHU pa6oqu/1 onepanuu —.

P

tH
4.0OnpenensieM K0o3hGUIUEHT O B 3aBUCUMOCTH OT ——

P
a=f (t”J
tP

5.0r1pe;[eJ1${eM 9KBUBAJICHTHYIO MOIITHOCTH HA BaJIy 3JICKTPOABUT ATCIIA.
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P,=a-P. ,KBr.
6. OnpenensieM HOMUHAIBHYIO MOILITHOCTH 3ekTpoasuratess npu [1B=40%:;
Py=xK, P,
rze K2-Ko3(pPHUIHUEHTHI, 3aBUCSIIIE OT KOHKPETHOTO HOMUHAJIBHOTO PeXXUMa PabOTHI.
7. U3 karanora KpaHOBBIX JJICKTPOJIBUTATENICH BEIOUPACTCS IBUTATEIh OJIMKANIIIAN

OO0JIBIINIA IO MOIITHOCTH TIPH 3aJJaHHOH MPOJIODKUTEIFHOCTH BKIIFOUEHHS. TEeXHUUECKYTO
XapaKTEPUCTUKY BHIOPAHHOTO AJIEKTPOABHUIATENIsl 3aIUCHIBAIOT B TAOIHILY.

2.2. IIpoBepka BLIOPAHHBIX YJIEKTPOJABHUTATEIel 110 HATPEBY H MePerpy304Hoi
CIOCOOHOCTH.

Br100op MOIIHOCTH 3JEKTPOJBUTaTENIsi MEXaHU3MOB KpaHa SIBJSIETCS OPUEHTHUPOBOYHBIM,
MOATOMY HEOOXOJAMMO TIPOM3BECTH TMPOBEPKY MAHHOTO JJICKTPOJBUraTesi IO HAarpeBy H
Meperpy304Ho  crnocoOHocTH. J[7i  MeXaHW3MOB  TEPEABMKEHHUST KPAaHOB  BBIOpAHHBIN
AJIEKTPOJIBUTATENb, KPOME TOT0, JOJDKEH oOecreuMBaTh 3amac Mo CIEIUICHUIO TpU TMYCKe U
TOPMOKEHHIO.

[IpoBepka ABUTATEINS IO HATPEBY OCYIIECTBISAETCS METOJIOM SKBUBAJIGHTHOTO MOMEHTA.

1. OnpenensieM HOMUHAJIBHBIA MOMEHT.

P 103
M

Hwm

H = 10) )
H
rae Py — HOMHMHanIBHAS MOLTHOCTH BBIOpaHHOTO AeKkTpoaBuratesns (kBr);
Oy - HOMUHAJIBHAS YIJIOBask CKOPOCTh AJIEKTPOABHTaTeNs (paj/c)
_7Ny,
30
2. CraTnyeckuii MOMEHT Ha Bajly JIEKTPUYECKOTO JBUTATENS TIPU paboTe MEXaHU3Ma C
rpy30M.

[4)

rac Pcr — cTatmueckas MOIITHOCTh Ha BaJIy DJICKTpOABUIaTCIIA IIPU pa60Te MEXaHHu3Ma C

rpy3om, kBT;
3. MoMmeHT Ha Baly 3JeKTpOABUraTels Ipu paboTe MexaHu3ma 6e3 rpysa.
P 103
M, = PN H-m,

rac PO — MOIIHOCTB Ha BAJIy DJICKTPOABUIATCIIA IIPU pa60Te MexaHu3zMa 0e3 rpysa,
- MEXaHU3Ma IICPCABHUIKCHNA MOCTA U TCIICIKKU:

_KGuex (a1 + ) Viex

 ZRayl03 :

Py

- 1 MEXaHM3Ma II0JbEMaA:

_ SOy Vamy

rae mo— KITJI mexanusma 6e3 rpyza
B 1
0 = 1 ) 0,075~(GH +GMEX)
n GmEeX

0,075
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4.MaxoBblif MOMEHT, NPUBEICHHBIN K Bay ABUIaTeNls IpU
paboTe MexaHH3Ma C TPY30M.

4 (Gh +Gumex )'VI\%EX 2

GD2 =k GD2
=k- +
' oy 7

IIP.TP.

rie GD?jp- MaxoBblii MOMEHT BBIOPAHHOTO 3JIEKTPOABUrATE]IS;

K — k03 PUIIHEHT, yYUTHIBAIOIIHMI PA3HOCTH YIIIOBBIX CKOPOCTEH JIEKTPOABUIATENS 1
Mexanusma, kK = 1,15-1,2.

5. MaxoBbIif MOMEHT, IPUBEICHHBIH K BaJly IBUTATENs IPH paboTe MexaHu3Ma 0e3 Tpysa.

GD2  =xGDZ +4GME>§7'V“%Ex | Hoa?
@y 7o
6. Bpems mycka 351eKTpOoIBUTATEIIS TPH pad0Te MEXaHU3Ma C TPY30M.
GD?2 oy

ap.rp.

ty=— APLP T
40Mcpr—M. ) c

rae Mcp.i. — cpeHUI TyCKOBOM MOMEHT;
Mcp.r[‘ = ( 1,7 =2 ) . MH, H-m.

7. Bpems mycka >5eKTpoABUTaTENsI pU paboTe MeXxaHu3Ma 0e3 rpysa.

2
CDjip.o-@n

a0 My

CP.I1.

8. Bpemst TopMoOskeHHsI MEXaHU3Ma TIPH paboTe C TPY30M.

- TOPMOKEHHE MPU CTATUYECKOM PEKHUME, CIIOCOOCTBYIOIIEM 3aTOPMaKUBAHUIO (TOPMOKEHUE

MOCTa WJIH TEJICHKKH )

2
GDnP.rP.'

4O(MT.+MCT.)

@Oy

tr 5C;

- TOPMOYKEHHE MPU CTATUYECKOM MOMEHTE, POTUBOICHCTBYIOLIEM 3aTOPMaKUBAHUIO (Hapumep,
TOPMOKEHHE MPH CITyCKE IPy3a, MPEO0I0JIEBAIOLIET0 CHIIbI TPEHHS B IOAbEMHOM MEXaHU3ME).
2
ty= GDp.rp. ®H c
40(M, ~Mcr)?
rae: Mt — TOpMO3HON MOMEHT.
M, =k, M., HM,

/i€ K- Ko3(h(UIMEHT 3amaca TOPMOKEHHSI, B 3aBUCUMOCTH OT PeKUMa pabOThl OH MOXKET
ObITh paBeH: 1,5- pu serkom pexume padotsl (JI); 1,75- npu cpeanem pexxkume padotsl (C); 2-
nipu TsokenoM (T) u Becbma TskenoM (BT) pexxumax paboTsl.

9. BpeMH ABHXKCHUA ME€XaHHU3Ma C YCTaHOBHBmeﬁCH CKOPOCTBIO.
ty IIB—(t;+to+2t7)
YCT.= 2 s N

rae ty - Bpems uukna, tp =ty - I1B.

10. OHpe,Z[CJ'ISICM SKBHBAJICHTHBIN MOMEHT Ha BaJTy SJICKTPOABUTATEIIA 11O (I)OpMy.]IeI

VCT. .
. , H'm

2 2 2
" _\/MCP‘H.-(t,7 +to )+(MCT.+M0 )t
5=
P.

Ecan M < MH, To aBUrareis nNpoXoAUT MPOBEPKY 110 HarpeBy. Eciu 310
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yCIOBHE HE BBINOJHSETCA, TO BBIOMpAeTcss JABUTATENb C OOJbIICH MOIIHOCTBIO U BHOBD
OCYIIECTBIISIETCS IPOBEPKA 10 HArPEBY.

[IpoBepsieM ABUTaTENb MO MEPETPY30YHON CIIOCOOHOCTH.

11. MoMeHT TMHAMUYECKUH

2
do_CPrprp@H
M =),,—=—"L  —xa .
JHH =Inp~¢ 40V , H'm,

rac: a — YCKOPCHHUC.

\ 2

a-oMlc
11

JIOJKHO BBITIONHATECSA CIEAyIonIee yenoBue: Ky, X (Mo, +M 4 Y <M

Ecnu  ycnoBue He BBINOJHSACTCS, BBIOMpAETCsS JBHIaTellb OOJIBIICH MOIIHOCTH |
MPOBEPSICTCS 10 HATPEBY U MEPErPy304HON CIIOCOOHOCTH.

B mosicHUTENBHON 3amicke TMPU MHOTOKPATHBIX IMPOBEPKax IO HArpeBy OQOpMIIsIeTCs
pacder MepBoro JABHUIraTelis, He MPOIICIIIEro MPOBEPKY, U MOCIEAHET0, TPOMEKYTOUHBIE PaCUCThI
CBOJISITCS B TAOJHILY.

2.3.Bb100p cucTeMsbl ynpaBJieHHs

KonTpomnepsr —  KOMMyTallMOHHBIE — ammaparbl, MpeIHa3HA4YCHHBIC JUIT  ITyCKa
AJIEKTPOJIBUTATENS, PETYIUPOBAHUS CKOPOCTH, peBepca U TOPMOKEHUSI.
KoHTposmepsl, B 3aBUCUMOCTH OT BHJIA YIIPABJICHHS ICTSATCSA HA JIBE TPYIIIIHL:
1) CunoBsie KylIa4KOBBIE KOHTPOJIJIEPH — UMEIOT MOIITHBIE KOHTAKThI, pACCYUTAHHBIC Ha
TOK 10 63 A, npu npoaopKuTenbHOCTH BKItoueHUs: 100%, NaHHBIE KOHTAKTHI OCYLIECTBIISIOT
KOMMYTaIIUIO HEMOCPECTBEHHO B IEIH JICKTPOIBUTATES.
2) MarauTHple KOHTPOJUIEpHI — paccuuTaHbl Ha TOK 10 10 A W OCYIIECTBISIOT
KOMMYTAIIAIO B MU KATYIIIEK JIEKTPOMArHUTHBIX KOHTAKTOPOB.
Bri6op cucTtemsbl yrpaBieHUsS MPOU3BOJUTCS B 3aBHUCHMOCTH OT pPEXKHMa pabOTHl M
MOIIHOCTH JIBUTaTEIIst
Ecnn moaxoauT M KynadyKoBBIM M MarHUTHBIA KOHTPOJUIEP, TO HEOOXOJAMMO MPOBEPUTH
MOJIXOUT JIM KYJIAYKOBBIM KOHTPOJIJIEP MO BEIMYMHE TOKA, €CIIH MOJAXOAUT KYJAa4KOBBIN, TO €My
OT/JaeTCs MPEANoYTeHHUEe, T.K. OH SBJISIETCS OoJjiee MPOCTHIM, HAACKHBIM W JACmIeBbIM. Ecim
KYJTa4KOBBIH KOHTPOJUIEp HE MPOXOJUT IO TOKY, TO BBIOMPAIOT MAarHUTHBIA KOHTPOJUIEP C
OMKaMIIIM, OOJIBIIIUM TOKOM.

[Ipu BeIOOpE KOHTpOJLIEpa HEOOXOAUMO U3YUUTh TPeOOBaHUS K KAU€CTBY PEryIupOBaHUS
CKOPOCTH JJIsl MPOCKTHUPYEMOTO KpaHa M CONOCTAaBUTh UX C TEXHUYECKHMMH XapaKTEPUCTHUKAMU
KOHTPOJUIEPOB. B TMOsCHUTENbHOM 3amucKe [OJDKHBI OBITh MPEICTaBICHBI TEXHUYECKHE
XapaKTEePUCTUKU KOHTPOJIJIEpa U OMUCaHNE PAOOThI CXEMBI.

2.4. BpIOop 3alMTHOI KPAHOBOI MaHeJn

I[J'IH 3J'IeKTp0060pyI[OBaHI/I5{ KpaHOB JIOJIKHBI OBITh 00OECIICUCHBI CJICAYOINNUEC BHUIBI
3allluT:

1. MaxkcuMaabHO-TOKOBAs 3allUTa OT KOPOTKUX 3aMbIKaHUN

U NIEPETPY30K.

2. Hynesas 3ammra mnpM HEAOMYCTUMOM CHIKEHUM M HCUYE3HOBEHHM
HaNPSOKSHUSL.

3. Koneunas 3amura.
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4. OTK/II0YEHNE KPAaHOBBIX YCTAHOBOK IPU pa3MbIKaHUU

aBapUIHOIO BBIKJIFOYATENS] U KOHTAKTa JIHOKA.

o. Hynesast 6710KkupoBKa - 3alpeT mycKa 3JIeKTPOABUTATENICH, €CIIi XOTs Obl 0JIUH
U3 CHJIOBBIX KOHTPOJUIEPOB WM KOMAaHJOKOHTPOJUIEPOB HAXOJATCS HE B HYJIEBOM
II0JIOKEHUH.

Tun 3amurHON mNaHenu BBIOMpPAETCs MO pOJAY TOKA, HANPSIKEHUIO CETH, CyMMeE
HOMMHAJIBHBIX TOKOB 3JIEKTPOJABUraTEeNIeH U BUAA YIIPaBICHHUS.

3alllUTHbIE TAHEIM HE IPUMEHSIOTCA /IS TE€X TUIOB MAarHUTHBIX KOHTPOJUIEPOA,
KoTOopbie UMEIOT coOcTBeHHbIe BU bl 3amuT (TA3, TCA3, I, I1C).

Haubounee mmpoxoe npumenenune Hanum 3amutHeie naHenu [13Kb-160 u [13Kb-400 —
JUIS KpPAaHOB, IMOJIyYaIOLUX UTaHUE OT ceTu nepemeHHoro toka u tumna [II13b - mig kpaHoB
MOJIYYaAIOUIUX MUTAHUE OT CETH MTOCTOSIHHOTO TOKA.

B mnosicHuTenbHON 3amucKe JAODKHA ObITh NpPEACTaBlIeHAa TabauIa ¢ TEXHUYECKOMH
XapaKTEPUCTUKOM 3alIUTHON NIAHEIH.

2.5. PacueT u BBIOOP MyCKOPEryJIHPYIOLIUX Pe3UCTOPOB

KpanoBsie pe3ucTopsl mpenHa3HayeHbl i1 00ecneueHus: Mycka, peryaupoBaHusi CKOPOCTH U
TOPMOXKEHHUSI AIEKTPOABUTaTEIEH MOCTOSHHOTO U IEPEMEHHOTO TOKA.

IIpn pacuere u BbIOOpE MYCKOPETYIMPYIOMINX PE3UCTOPOB JOJDKHBI  BBINOJIHSITHCA
OJIHOBPEMEHHO /IBa YCIIOBUSI:

1) momyueHue HEOOXOJUMBIX MEXaHHYECKHMX  XapaKTePUCTHK  AJIEKTPONPUBOIOB,
ofecreunBaroMMX TPeOyeMbIil pexXUM IycKa U HEOOXOAMMBIH Tuana3oH peryJnpoBaHus;

2) obecrieyeHHe COOTBETCTBUSI TEIUIOBOTO pEXHMMa pe3UCTopa pekKuMy paboThI
AIIEKTPOABUTATEIS.

Jlis  BBINOJHEHHSI TEPBOTO YCIOBUS 1O MEXaHMYECKHM XapaKTepPUCTUKaM KpPaHOBBIX
AIIEKTPOTIPUBOJIOB  OMNPENENSIIOT CONPOTUBIIEHUSI CTYNEHEH pPEe3UCTOpPOB, OOECIEUNBAIOIINX
TpeOyemble MYCKOBbIE MOMEHTHI JJIEKTPOJABHUraTesied W JAWana3oH pEerylupoBaHUS YaCTOTHI
BpaiieHus. [l BEIIOJIHEHHSI BTOPOTO YCIOBHS OMPENENSIOT pAaCCEMBAEMYI0 MOLITHOCTh PE3UCTOPA
Y yCTaHaBJIMBAIOT HArpy3Ky €ro OTAEIbHBIX CTYIICHEH.

Pexxum nmycka 1O BpEeMEHU 3JIEKTPOJBUTATENEH MOXET OBITh HOPMAJIbHBIM U
(hopcupoBaHHBIM (co 3HAYMTENBbHBIMHU YCKOpPEHHSMU Tipu Tycke). [locnemuuii  pexum
HEJOMYCTUM JJIsl KPAaHOB METAJUTypTMUYECKUX I[€XOB, MEPEMEIIAIONINX PACIIIaBICHHbIN MeTall
(JIMTEHHBIX, 3AJIMBOYHBIX, PA3TMBOYHBIX).

[To BenmMumHe Harpy3KU pa3anyaroT CIEIYIOIINE PEKUMBI ITyCKa:

1)  nerkuii (BXOJOCTYIO WM IIPU HOJOBUHHON HAarpy3Ke);

2)  HOpMaJbHBIH (IIPHU MOJHOM HArpPy3Ke, WK IIPU HAarpy3Ke, OOJIbIIEH OJI0BUHHON);

3)  TsoKenblil (MPH HOJHOW HArpy3Ke MEXaHU3MOB ¢ OOJIBIIUMHA MaXOBBIMH MacCaMH )

Uucno cryneHell CONPOTHBIICHHS IYCKOBBIX PE3UCTOPOB OOBIYHO  OMPEIEINIAIOTCS
KOHCTPYKIIMEH U CXEMOW BBIOpAaHHOUW CEPHIHO BBITYCKAEMOW amnmaparypbl, T.€. CHJIOBOTO WIIH
MarHUTHOTO KOHTPOJIIEepa.

[Topsinok pacyera u BbIOOPA MYCKOPETYIUPYIOIIUX PE3UCTOPOB:

Pacyer Benmercs MmO KaTajJoOXKHBIM JaHHBIM. OTOT MNPUOMMKEHHBIM METOJ pacuera
UCIIOJIb3YETCS IPU
HAJIMYUM  KaTaJOXKHBIX JaHHBIX CONPOTHBIEHHMH cekuuid ( B % OT HOMHUHAJIBHOTO
COTIPOTHBIICHUS).
IHopsaaoxk pacuera:
1. HomuHansHOE CONpOTUBIIEHNE OJJHOM (a3bl poTopa.
-JI71s1 IBUTaTeled IEPEMEHHOT0 TOKa

EPH O
-——PH Owm;
= adpy

rae Epn — 2./1.C. Mexay KoJbIIaMH HETIOABIKHOTO PA30MKHYTOTO POTOpa.
|p.H. — HOMHHANBHBIN TOK POTOpA.

- ISl JABUTATEIIEH ITIOCTOSTHHOTO TOKA.
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Un
= I , Owm.

2. Tlo karanoXKHBIM JAaHHBIM JJIs BEIOPAHHOTO paHee THUIa KOHTPoJUIepa
Hax0JIUM 3HAYEHUE COMPOTUBIICHUS U TOKOB CEKLIUM PE3UCTOPOB B MIPOLICHTAX, JAHHBIC 3aHOCHM B

TaOIUILy.
Tabmuua - 3HaueHUs CONPOTUBICHUN M TOKOB CEKIUI PE3UCTOPOB.
Cexknus R, % 1 %

3. CompoTuBJieHHe Ka:KI0H CEKIUH, M TOK B KaKIOH CEKUWHU, ONPEICISIIOTCS MO
dhopmynam
r— I’H . R% .0
100%
AL
100% °’

JlaHHbIE 3aHOCSTCS B TAOIUILY.

4. Ilo paHHBIM pacyeToB MPOM3BEIEHHBIX B MPEIbIAYIIEM MYHKTE MOJOUPAIOT
HOpMaJM30BaHHbIE AMMKHU pe3uctopoB Tuna HK -1A.

HeobOxonumple 3HaueHHUS COMPOTUBICHMM CTyNEHEH pPEe3UCTOPOB TMOJy4arOT MyTeM
MOCIIEI0BATEIBHOTO U NApaJJIENIbHOTO M MOCJIEA0BATENbHO- MAPAJUIETIBHOTO COEIUHEHNS CeKIUI
HOPMAaJIM30BaHHBIX SIIIUKOB.

Tabnuia - TexHudyeckue TaHHbIE BHIOPAHHBIX ITYCKOBBIX PE3UCTOPOB.

ConportuBnenue cekiuii, Om JnuTenbHO TOMyCTUMBIN TOK, A

Ceknus — —
Tpebyemoe noJ00paHHoOe TpeOyeMbIit o0 OpaHHBIN

5. [TogoGpanHbIe COMMPOTUBIICHUS TIPOBEPSIOTCS 1O hopmyIe:

Rrres.—Rox.

x100% »
RrpEB.

AZ %=

JIOJKHO BBIMIOJIHATHCA cliell yenoBue AZ % < +5%

2.6. PacueT 1 BBIOOP IJIABHBIX TPOJLJIEEB.

KecTkuii  TpOJUICHHBIA  TOKONPOBOJ NPUMEHSIIOT B BHJI€: TIJIaBHBIX  TPOJUIEEB,
PaCMOJIOKEHHBIX BAOJb MOJAKPAHOBOTO MYTH U CIHYXKAIIMX JJIS MUTAHUS IIEKTPOOOOPYIOBaHUS
OJIHOTO WJIM HECKOJBKUX KPaHOB; CUCTEMbI BCIIOMOTATENILHBIX TPOJIJIEEB, PACTIONOKEHHBIX BJIOJb
MOCTA U CIY)KAIlUX IS MUTAHUS SJIEKTPOOOOPYIOBAHUS TENEKEK

B kaudecTBe XKECTKHUX TpPOJUIEEB HCIOJB3YIOT CTAIbHBIE YTOJIKH, PENbChl, HIBEIEPHl U
npyrue npodwin. ['mékue Tpoiien NPUMEHSIOT B BUJE CTAIbHBIX IPOBOJOB KPYIJIOTO CEUEHUs
WIM MEIHBIX TMPOBOJIOB KPYIVIOTO WM crnenuanbHoro mnpodmist. [locnennue ucnonb3yrorcs
PEAKO U TOJNBKO B Ka4eCTBE KPAHOBBIX TPOJUIEEB B MOMEIICHUSX, I/I€ CTaJbHBIE TPOJIEH MOTYT
MOJBEPraThbCsi CUIIBHOM KOPPO3HH.

[IpeuMy1iecTBO CTAJIBHBIX TPOJIEEB: OTHOCUTENBHO BBICOKAS HAJEKHOCTh, MaJblii U3HOC

IIpU 3HAYUTCIBHBIX IIB MCTAJUTYPIrU4€CKUX KPaHOB, SdKOHOMHUA LIBETHOI'O MCTAJLJIA

Ilo ycnoBusM MEXaHMUYECKON NPOYHOCTH CTajbHBIE YroJKH pazMepoM MmeHee 50X50X5
MM B Ka4€CTBE TPOJUIEEB HE IPUMEHSAIOTCS. He pekoMeHIyeTCst IPUMEHATH B KAYECTBE TPOJUIECEB
CTallbHbIE YTOJKU pazmepoM Oosee 75X75X 10 MM u3-3a 3HAUUTEIBHOW MAacChl KPaHOBBIX
MOCTOB.
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Bri6op cedenusi TpoJuieeB MPOU3BOAAT MO PACUYETHOMY IKBHUBAICHTHOMY TOKY, KOTOPBIH
BBI3BIBAET TAKOH K€ HArpeB, Kak U (PaKTHUECKUI TOK MOCTOSHHO W3MEHSIOMIMIACS C MOCIIeIYIOLIeH
MIPOBEPKO BBIOPAHHOTO CEUCHHS Ha MOTEPIO HANPSHKEHUSI.

1. PacueTHas MOLIHOCTb I'PYIIIBI JIEKTPOIBUraTENEH

P, =K, xP; +cxP,; KBt
rae Ky — koo dunment ncnonp3oBanus (tadbnuna 35, nctoynuk 1);
Ps — cymmapnast MoiHocTh Beex aekrpoasuratesneit mpu [1B=100%;

40 .
p —p x |20 kBr.
100 a0 % 100

Ps=Pum.+ Pur. + Pun; kBT.
C — pac4eTHBIN KO(PPHUINECHT;
P3 — cymmapHas MolHOCTh TpeXx Hanbosiee MOIHBIX AekTpoasurareneit npu [1B=100%;
2.PacyeTHoe 3HaYCHHE JTUTEIHHOTO TOKA!
- JUTS TPYIIIBI IBUTATENEH IIepeMEeHHOT0 TOKa
P, x10° , A,
J3xU u X171 XCOS@
IUTSL TPYIIIBI IBUTATEIIEH MOCTOSIHHOTO TOKA
_P,10°
Uy -1

IP

rae Un — HOMMHAJIBHOE HAIPSHKEHUE CETH;
N — ycpeanenHoe 3Haduenune KIIJ[, rpynmsl anekTpoiBuraTenei;

_ T Y g Y M. %
3

COS( — YCPETHEHHOE 3HaueHUE KOA(P(HUIIMEHTA MOIITHOCTH.
COS@,, +COS@; +COSQ, |
3
3. Beibupaem cedeHue TpoJIIeeB, IIPU STOM JOJDKHO BBITIOJHATHCS Clenyromiee ycioBue: lp
<lpon
4 .Ha nomycTUMyr0 MOTEPIO0 HANPSKEHUS KPAHOBYIO CETh, MUTAIOILLYIO TPYIIY JBHUTAaTENCH
MPOBEPSIOT TIO0 MAKCUMAJIbHOMY 3HAQYEHHMIO TOKA, KOTOPBIH MPOTEKAIOT TPH ITyCKE CaMOro
MOIITHOTO JIEKTPOJBUTATENSI U padOTE OCTABIIUXCS, B YCTAHOBUBIIIEMCS PEKUME.
Taax =1p + (Kjpye —1)- IHl’A’
rae Knyck. — K03pGUIMEHT KpaTHOCTH IyCKOBOTO TOKa JIJIi ACHHXPOHHBIX JBUTATEICH C
¢dazaeiM potopom, Knyek. = 2.5, mia neurareneit mocrossHaoro Toka Knyek. = 1.8 — 2;
lH1 — HOMHMHANIBHAS CHUJIa TOKA, CAMOTO MOIIIHOTO 3JiekTpoasuratess npu [1B = 25%.

40 .
Ty =l % E’A

5. Ilo Homorpamme onpezenstorcs notepu HanpsokeHuss AU Ha 1M yronka, (B/m).
6.ITotepu Hanpspkenus B % omnpeaenstorcs no Gopmysne:

n

cosg =

AU = AU 1, +100,%
Uy

rae lp- pacueTHas JIMHHA YdYacTKa MMM, HPU OMNpPEACICHHUHM IMOTEPU HAMPSIKCHUS B
TPOJUIESAX MPUHUMAKOT PACCTOSIHME OT TOYKH IMOJKIFOUCHHS IMUTAIOIICH JIMHUU K TPOJUICSM JIO
Han0oJiee yIaJICeHHOTO KOHIIA UX.

7. [lanenue HaMpsKEHUS HE JIOJDKHO MPEBBIIIATH 6%

AU, <6%.

Ecnu 310 ycnoBue He BBIOTHSAETCS, HEOOXOAMMO 3aMUTaTh TPOJUIEM M3 APYroi TOUKH (C

CEepeIfHbI).
B pasnene «Oxpana Tpyaa» HE0OXOIUMO OMHUCATh OCHOBHBIE MEPOMNPUATHS MO TEXHUKE
0€30MacHOCTH, KOTOPBIE MIPUMEHSIOT MPU 0OCITYKMBAaHUH IEKTPOOOOPYI0BaAHUSI.
B 3akmrodeHuMu pacKpbIBaeTCs 3HAYMMOCTH PACCMOTPEHHBIX BOMPOCOB MJISi HAYKU H
MPAKTUKK; JaéTCs aHalu3 TMOJYYEHHBIX pe3Yy/IbTaToOB, TPUBOJIATCS TJIABHBIE BBIBOJBI,
13



XapaKTePU3YIOIIUE UTOTH MPOICTaHHONW pabOTHI; N3NAraloTCs MPEUIOKEHUS U PEKOMEHIAUH 0
BHEJIPCHUIO MMOJTYUYCHHBIX PE3YIbTATOB U JAbHEHIIEMY PA3BUTHIO TEMBI.

- IEPEYCHb UCIOJIb3YEMBIX HCTOYHHUKOB;

- TIPUJIOKCHHUSL.

Odopmitenue MOsICHUTEIBHON 3aTUCKH JIOJIKHO CTPOTO COOTBETCTBOBATH

—CMK-O-CMI'TY-42-09 KypcoBasi pabora (TIPOCKT): CTPYKTypa, COJACpKaHHE, OOIIHe
MIPaBWJIA BBITIOJHEHHS  0()OPMIICHHS,
CMK-K-PH1-109-15 Tlopsinok opraHU3aliiy BRIIOJIHSHUS U 3alIUTH KypPCOBOM pabOTHI (TIPOCKTA)
B MHOTOIIPO(UIBHOM KOJUIEIKE.

[osICHUTENBHYIO 3aIUCKY CIeayeT OPOPMUTH B COOTBETCTBUH C TPEOOBAHUSAMU CTaHIApPTA

ECKJl «OO6mme TtpeboBanus K TEKCTOBBIM jgokymentam» (I'OCT 2.105 - 95), kak
KOHCTPYKTOPCKHI JTOKYMEHT PYKOIMCHBIM, WJIU MAIIWHOTMCHBIM CIOCOOOM Ha CTaHIAPTHBIX
JIUCTAaX, CIIUTBIX B TETPaJb C INIOTHOM 0010k K0#. CoaepkaHue 3aliCKU pa3eisaeTcss Ha pa3ieibl
W TIyHKTHI. Pa3qenbl JODKHBI IMETh MOPSIKOBBIE HOMEpa, 0003HaYaeMble apaOCKUMU Iudpamu.
KoHCTpYKTHUBHBIE pacdeThl JOJDKHBI MMETh CCBUIKM Ha TAONWIBI U CTPAHUIBI JIUTEPATYPHBIX
WCTOYHHKOB C YKa3aHHEM WX HOMepa B CIIPABOYHOM JIUTEpaType.

4 TpeGoBaHusl K U3JI03KEHUIO TEKCTA KYPCOBOI'0 NMPOEKTA

TekcT wm3maraercs KpaTKHUM UYETKUM SI3bIKOM. TepMHUHOJOTHS W O003HAYEHUS JOJIKHBI
COOTBETCTBOBATh YCTAHOBJIEHHBIM CTaHJApPTaM, a IPH OTCYTCTBUHU CTAH/IAPTOB - OOIICTTPUHSATHIM
HOpMaM B HAy4HO - TEXHUUYECKOU JTUTEPATYPE.

N3noxenne TekcTa KypcoBOTO MPOEKTA JOHKHO CTPOTO COOTBETCTBOBATH

—CMK-O-CMI'TY-42-09 KypcoBas paboTta (IIpOeKT): CTPYKTypa, COJEp)KaHWe, OOIIne
MpaBUJia BBITIOJIHEHUS W 0(OPMIICHHS;

—CMK-K-PU-109-15 Tlopsimok opraHu3aiiiy BBITIOJHEHUS W 3allUThl KYpPCOBOM pPabOThI
(mpoekTa) B MHOTOTIPO(UITEHOM KOJUICTKE.

TekcT wm3naraercs KpaTKUM YETKUM SI3BIKOM. TE€pPMHHOJIOTHS M O0O3HAYEHMS JIOJKHBI
COOTBETCTBOBATh YCTAHOBJIEHHBIM CTaHAApPTaM, a MPU OTCYTCTBUU CTAHJAPTOB - OOLICTPUHSATHIM
HOpMaM B Hay4HO - TexHuueckou unurepatype. Odopmuenue tekcra KII BwImomHsSIOT B
COOTBETCTBUU ¢ TpeboBaHusMu Hactosmero cranapta, [OCT 7.32 u I'OCT 2.105. Crpanwutipt
TEKCTa, BKJIIOYAs WIUTIOCTPALIMM U TaOJMIIBI, JOJDKHBI COOTBETCTBOBATh dopmary A4 (210x297
MMm) o 'OCT 9327.

TexkcT moikeH OBITH BBIIIOJHEH C OJHOW CTOPOHBI JHCTa Oenoil OyMaru pyKOIUCHBIM
cmocoOoM, a Takke C MNPUMEHEHHEM TIeYaTalImux W Tpadudeckux yctpoiicte OBM ¢
coOJTII0JIEHUEM ClIe-TYIOIIUX pa3MepoB moJieit: teBoe — 20 MM, ripaBoe — 10 mm, BepxHee — 20 MM,
HwkHee — 20 mMm. [Ipu HaGope Tekcra B Microsoft Word crienyer npuaepkxuBaThCs CIASTYIONTAX
TpeboBanuii: ocHoBHOU 1mpudt Times New Roman wnm Arial, pasmep mpudra 12-14 nr, nser —
4epHbIii, ad3anuelii oTcTyn 10-12,5 MM, MEXCTPOYHBIN UHTEPBAT — OJAUMHAPHBIN WIIN MOJTYTOPHBIH.
Pa3pemaercs uCHonab30BaTh KOMIIBIOTEpHBIE BO3MOXKHOCTU AaKIEHTHPOBAHHS BHUMAaHHUSA Ha
OTpeJeNIeHHBIX TePMUHAX, (POpMYIax, TeOpeMax, MIPUMEHsS MPUPTHI Pa3HOU TAPHUTYPBHI.
TUTYNBbHBIN TUCT BBIMOIHIETCS COTJIACHO MPUIIOKEHUIO A.

ITocTpoenue Tekcra

Texct KII cnenyet neauth Ha pa3aensl, MOAPa3AeIbl, MyHKThL. [IyHKTBI, TpU HEOOXOIUMOCTH,
MOTYT OBITH pa3/ieNieHbl Ha MOAMYHKTHI.
3aros10BKH

Pazpnensl, nopa3aensl JOJKHBI IMETh 3ar0JIOBKU. [IyHKTBI M IOAIYHKTHI 3ar0JIOBKOB MOTYT

HE UMETb.

3aroJ0BKU JOJIKHBI YETKO U KPAaTKO OTPaXaTh COJAEPHKAHUE Pa3/IeoOB, MOIPAa3/EIOB, TYHKTOB.

3arosioBKM pa3/eioB, MOJpPA3/eioB M MYHKTOB CleAyeT HauMHATh ¢ ab3allHOTO OTCTyMa, C
MPOIMKCHOM OYKBBI, 0€3 TOUKM B KOHIIE, HE TO4epKuBasi. B Hauane 3arojoBka MOMEMIAIOT HOMEP
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COOTBETCTBYIOLIETO paszjena, IMojapaszjena, Jubo myHKTa. [lepeHOChl CIIOB B 3arojoBKax HE
JOIIycKaroTcs. Ecii 3arojloBOK COCTOUT U3 ABYX MPEAJIOKEHUN, UX PA3AEIAIOT TOUKOM.

Paccrosinne Mex 1y 3aroJJOBKOM M TEKCTOM JIOJDKHO OBITh PaBHO YABOEHHOMY MEXKCTPOYHOMY
PacCTOSHUIO; MEXY 3ar0JIOBKaMU pasjieia U 1opa3zesa - 0JHOMY MEKCTPOUHOMY PacCTOSIHUIO.
IIpumep —

1 OBLAA YACTH
2 CIIELJUAJIBHAA YACTh (Homep u 3a201080K 6mopo2o pazoeia)
2.1 Pacder u BBIOOp MOIITHOCTH JICKTPOIBHTATEIICH KpaHa.

Buytpu pa3nenos, noapasienos, IyHKTOB WM MOJITYHKTOB MOTYT ObITh IIPUBEIEHBI
nepeuncieHus. [lepen KaxapIM MepeYrcIeHUEM CIeIyeT CTaBUTh JeHC WIH, TIPU
HE0OXO0IMMOCTH, B CIIydyae HAIUYUS CCHUJIKU B TEKCTE JOKYMEHTAa Ha OJTHO U3 MEPEUNCIICHUH,
CTpOYHYIO OYKBY (32 UCKJIIOUE-HUEM &, 3, 0, b, H, bl, b), [I0CJI€ KOTOPOI CTaBUTCS CKOOKA.

Jlnia nanpHenen netann3anuy nepevncieHnii Heo0X0MMO HCI0Ib30BaTh apadckue Hudpsl,
MI0CJI€ KOTOPBIX CTAaBUTCA CKOOKA, a 3alMCh MMPOU3BOIUTCS C a03aI[HOTO OTCTYMA, KaK IOKa3aHo B
puMepe.

IIpumep -
a)

0)

1)
)

Kaxxnprit myHKT, TOAMYHKT W TIEPEUMCIICHUE 3aMUCBhIBAIOT ¢ ab3amHoro otctyma. Ecmm T[]
MOAPA3JENAIOT TOJBKO Ha Pa3/eiibl, TO UX CIEAYyeT HyMepOBaTh, 32 UCKIIOUEHHUEM IPUI0KEHUH,
MOPSAAKOBBIMU HOMEpPaMH B npenenax Bcero T/

Ecnu paspen unm noapaszaen MMeeT TOJIBKO OJWH IYHKT, WM IYHKT UMEET OJUH MOIIYHKT, TO
HYMEpOBaTh €r0 HE CIeyeT.

B T/l nomxHBI NPUMEHATHCA TEPMHUHBI, O0003HAYEHUS M ONIPEAEICHUS, YCTaHOBJICHHBIE
CTaHJAPTAMH IO COOTBETCTBYIOLIEMY HANpaBJICHUIO HAYKH, TEXHUKH U TEXHOJIOTHH, a MPH HX
OTCYTCTBHMHM -OOIIENIPUHATBIE B HAYYHO-TEXHUYECKOH JINTepaType.

B T/l ve nomyckaercsi:
— MPUMEHATh A7 OJHOIO M TOrO K€ IOHATUS pa3jIMyHble HAyYHO-TEXHUYECKUE TEPMUHBI,
OnM3KHEe IO CMBICIY (CHHOHMMBI), a TaKXKe HHOCTpPAHHbIE CJIOBAa U TEPMUHBI IPU HATUYUHU
PaBHOHAYHBIX CJIOB U TEPMHHOB B PYCCKOM SI3BIKE;

— NPUMEHSATH POU3BOJIbHBIE CJIOBOOOPA30BaHMUS;
— npuMensTh uHaekchl crangaptoB ('OCT, 'OCT P, OCT u t.11.), Texaudeckux yciosuit (TY),
cTpouTenbHbIX HOpM U npaBui (CHull) u apyrux 1okyMeHToB 6€3 perucTparioHHOro HO-Mepa;
— HCIMOJIB30BaTh B TEKCTE MaTeMaTUYECKHe 3HAKU U 3HAK 9 (IMaMeTp), a Takxke 3Haku Ne (Homep)
u % (mpoueHT) 0e3 uMcioBbIX 3HaueHud. Crnemyer mmcath: «Temmeparypa 20 °Cy; «HOMEp
onbITa» (HO He « Ne ombITay); «BIaxXHOCTh 98 %», «IPOLEHT BBIX01a» (HO HE « % BBIXOJa»).
YcnoBHble OykBeHHBbIE 00O3HAUEHHUS, M300PaKEHHsI WM 3HAKU JIOJDKHBI COOTBETCTBOBATH
MPUHATHIM B ACHCTBYIOIIEM 3aKOHOJATENILCTBE U TOCYJapCTBEHHBIX CTaHIapTaXx.
B TJ cnexnyer nmpuMeHSATh CTaHIAPTU3MPOBAHHBIC E€AMHHUIBI (DU3MYECKUX BEJIUYUH, HUX
HAaUMEHOBaHUS U 0003HAYCHHUS.
IIpeacrasienne popmy.a
@opmysbl pacmojaraloT Ha OTIAENBHBIX CTpokax. DopMysbl JOJKHBI HyMEPOBATHCS CKBO3HOM

HyMepanueil apabckuMH 1UpaMu B KPYIJIbIX CKOOKaxX y NMPaBOTO Kpasi CTPAHHUIbI 10 TUIY «(1)» Uiu
«(2.1)», ecnmu GopMyNbl HyMEpYIOTCS B Ipelesiax pasjena, IpU 3TOM HOMEp pasjiena U MOPSIKOBBIN
HOMep (opMyJIBl B pa3iene OTAESIOTCS TOUKOH.

IIpu ccpuikax Ha Kakyro-muoo Gopmyny c€ HOMep CTaBsT TOYHO B TOil xe rpadudeckoil popme,

4To 1 nociue popmyssl B Tekcre. Hanpumep: «6 popmyne (2.5)», «uz ypasuenus (7.3) eimexaem... ».
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@dopmyna BKIOYAETCd B NPEUIOKEHUE KaK €ro paBHOIpaBHBIM 31eMeHT. [loaTromy B KOHILE
(dopMyn U B TEKCTE Nepel HUMU 3HAKU NPENUHAHUS CTaBIT B COOTBETCTBUU C MPABUIAMHU MYHKTYaI[HH.
[Tpu 5TOM 3HAKHM MpENUHAHUS MOMEUIAI0T HEMOCPEACTBEHHO 3a (JOpMYIIaMu 0 UX HOMEpA.

Jonyckaercsi ckBo3Hast HyMepanusi popmya apadckumu nudpamu no scemy T/I. [Tosicnenue
3HA4YEeHUsI CUMBOJIOB M YHCIIOBBIX KOA((HUIIMEHTOB, BXOIIMINUX B (POPMYIY, JOKHBI OBITH MPUBEACHBI
HENOCPEJCTBEHHO MOJ (popMysoi. 3HaUeHHE Ka)J0ro CHUMBOJIA JAIOT B TOM IOCJIENOBATEIbHOCTH, B
KaKoi OHM mpHBenieHbI B popmyre. IlepBas ctpoka pacim@poBKH JODKHA HAYMHATHCS CO CIIOBA «TIE»
0e3 aBoeroumsi mocie Hero. llosCHEHHWS CHMBOJIOB M YHCJIOBBIX KOX(P(HUIMEHTOB, BXOIAIIMX B
(bopmyity, TOIHKHBI OBITH PUBEACHBI HEMOCPEACTBEHHO 101 (POPMYIIOH 10 THUITY:

Jlia MexaHu3Ma NepeBUKEHNUSI MOCTA U TEJIEKKU CTaTUYECKAsi MOITHOCTh ONpeAEseTC s
k(G +Gmex ) (#T+T) VvEX
Z-Ry103
rae K — ko3 duimenT, yauThIBaIOINN YBETHUCHUE COIIPOTUBIICHHS ABIKCHUIO H3-3a TPEHHS
pe0op/ XOJOBBIX KOJIEC O PENIbCHI;

GH — cuiia TsHKeCTH HOMUHAITBHOTO TI0JIE3HOTO Tpy3a, H;

GMEX — CHIIa TSDKECTH IepeMeriaeMoro Mexanusma , H;

W — KO3 PUIMEHT TPeHUsI, KaueHHs B TOUIUITHUKAX OIOP Bajia X0A0BOr0 KoJieca,

I — paguyCc OCH XOJOBOTO KOJ€ECa, M;

f — ko3 duIHeHT TpeHus, KaueHHsI XOI0BBIX KOJIEC O PENbCHI;

VMEX - CKOpOCTb JIBKEHHUSI MEXaHU3Ma, M/C;
Z-4UCII0 MEXaHU3MOB NIEPEIBUKECHUS;

R — pagnyc xomoBoro koseca, M;

n — KIIJ] mexanusma.

Fer

IIpencraBiieHne CCbUIKHU

IIpu cchuikax Ha cTpykTypHble Yacth TJI yka3siBaloT HOMEpa pas3zieiioB (CO CIOBOM
«paszfieny»), MPUIOKEHUH (CO CIOBOM «IPUIIOKEHHUE)), TMOAPA3/eNoB, MYHKTOB, MOJIMYHKTOB,
MEPEYUCIICHH, HAIPUMEP: «....B COOTBETCTBUU C PA3EIOM 2», «... COTJacHO 3.1», «.., mo 3.1.1»;
«..B COOTBETCTBHU C 5.2.2, mepeuncieHne 6y»; «(mpmwioxenue JI)»;, «.. Kak yka3aHO B
NPpUII0KEHUU M.

Ccbuiku B TeKCTe Ha HOMEp (OpPMYIbI Jal0T B CKOOKaX, HapUMEp: «...COTJAcHO (Gopmyie
(B.1)»; «...kak ciaemyeT u3 BeIpaxeHus (2.5)».

CCBUIKM B TEKCTE Ha TaOJUIIBI M WILTIOCTpAu 0(OPMIISIFOT IO THITY: «(Tabmuma 4.3)»; «... B
tabmune 1.1, rpada 4»; «(pucyHok 2.11)»; «.. B COOTBETCTBHU C PHCYHKOM 1.2»; «... KaK
MoKa3zaHo Ha pucyHke B.7, mo3. 12 u 13».

[Ipu cchuike B TEKCTe Ha UCMOJIb30BAaHHBbIE MCTOUYHUKH HWH(OpMALMU ClIeAyeT NMPUBOAUTH
MOPSAKOBBIE HOMEpA IO CHHMCKY HCIOJIb30BAHHBIX MCTOUYHUKOB, 3aKJIOUEHHBIE B KBaJpaTHbIE
CKOOKH, HalpuMep: «... Kak ykazaHo B MoHorpaduu [103]»; «... B padorax [11, 12, 15-17]».
Coxpamenust

[Ipu MHOrOKpaTHOM YIMOMHHAHHUU YCTOWYHMBBIX CIOBOcoueTaHuid, B TJ] cienyer ucrnoab3oBaTh
a0b0peBHATYPBI MU COKPAIICHUS.

[Ipu mepBOM yIOMHUHAHUU JOJDKHO OBITH NMPHUBEJICHO MOJHOE HA3BaHUE C YKA3aHUEM B CKOOKax
COKpAILIEHHOTO Ha3BaHUs WK ab0peBuarypsl, Hanpumep: «puiabtp HU3KO0M vacToTel (PHY)», a mpu
MOCIIEYIONIMX YIIOMUHAHUAX CIIEyeT YIOTPeOIsATh COKpaIleHHOE Ha3BaHHEe MM a00peBHaTypy.

Pacmm¢poBky ab0peBHaTyp U COKpalIeHUH, YCTAHOBICHHBIX TOCYIapCTBEHHBIMH CTaHIapTaMU
U TpaBUJIaMH pycckoi opdorpadumu, H0mycKaeTcsi He MPUBOANUTS.

Od¢opmiteHne NpuJI0KeHU
Kaxnoe npuiiokeHue MOKHO HAYMHATBCS C HOBOTO JIMCTA M HMMETh TEMaTHYECKUU
3aroyioBoK U obo3HaueHue. CioBo «IIpunoxenue» u ero OykBeHHOE 00O3HaUeHUE (3arjaBHbIE OYKBBI
pycckoro andaButa, HauyMHAsS C A, 332 HCKIIOUYEHUEM OYKB E, 3, |7|, O, 4, b, bl, 'b) pacnonarator
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HaBepxy B LeHTpe crpaHulbl. [lomeniaeMple B TPUIOKEHUU PUCYHKH, TaOMUIBI M (POPMYIIBI,
HYMEpPYIOT apaObCKUMU IU(ppaMu B IpeesiaX KaxkI0To MPHIIOKEHUS, HAIPUMED: «...pUCYHOK A.5...».

5 Odopmiienue uaOcTpanuii U Ta0JIML

Odopmiienne WLTIOCTpAaMii W TaOIMII KypCcOBOTO MpoekTa (paboThl) JOJDKHO CTPOTO
COOTBETCTBOBATD:

—CMK-O-CMI'TY-42-09 KypcoBasi pabora (IIpOeKT): CTPYKTypa, COJEp)KaHWe, OOIue
MIpaBHJIa BBITIOJTHEHUS M 0(OPMIICHHS,

—CMK-K-PU-109-15 Tlopsinok opraHu3aliii BBIIOJHEHHUS M 3alIMTHI KypCOBOH pabOTHI
(mpoekTa) B MHOTOTIPO(HUIBHOM KOJUIEIKE.

[IpuBenéunpie B KypCOBOM IPOEKTE TAOIHIIBI JOJDKHBI OBITH Pe3yabTaToM OOpabOTKH U
aHaJM3a HU(POBBIX NMOKa3aTeNeH.

Tabmuiel, 3a HMCKIIOYEHHWEM TMPHUBEICHHBIX B TNPWIOKEHUH, HYMEPYIOTCS B Tperenax
KaX10ro pasgena. B atom ciydae Homep TabIUIBI COCTOUT U3 HOMEpA pasjena U MOPsSIKOBOTO
HOMepa TabJIuIbl B IIpeJieNax pasjiena, pa3aeIeHHbIX TOUKOM.

Jonyckaercsi CKBO3HAs HyMepauus Tadaun apadckumu uuppamu no scemy T/1.

Hazpanue Tabnuipl moMemaoT Haja TabauIel rmociie ee Homepa yepe3 TUPE, ¢ MPOIUCHON
OykBBl (OCTaJIbHBIE CTpOuHbIE), Oe3 ab3amHoro orctyna. Haamuce «Tabnuma...» numiercs Han
JeBBIM BEPXHUM VIJIOM TaOJHIBI W BBHIMOJHSAETCS CTPOYHBIMH OykBaMu (KpoMe IepBOM
MPOTMHMCHON) 0€3 MmoguepKuBaHus (pUCYHOK 1).

3aronoBku Tpad TAOMUIBI BHINOJHSAIOT C MPOMHUCHBIX OYKB, a MOJ3arojoBKH - CO
CTPOYHBIX, €CJIU OHU COCTAaBIISIOT OJJHO MPEUIOKEHHE C 3ar0JIOBKOM, M C MPOIMKCHON - €CIIM OHU
camocTosiTesibHble. Tabmuiy ¢ OOJBIIMM KOJWYECTBOM CTPOK JIOMYCKAeTCsl MEPEHOCUTh Ha
npyryto crpanuny. [Ipu nmepenoce yactu TaONMIBI HAa IPYTylO CTPaHUILY 3aroj0BOK MOMENIAIOT
TOJIBKO Iepe] MEepBOM YacTbio TaOJMIbI, Haja JAPYTMMM YacTsAMHM CHpaBa IHIIETCS CIOBO
«IIpogomxenne» u ykas3bIBaeTcsd MNOPAIKOBBIA HoOMep Tabmuipl, Hanpumep: «lIpomomkenue
Tabauib 2.7». HUKHIOI FOPU30HTANIBHYIO YEPTY, OTPAHUYMBAIOLIYIO TaOIHIly, HE IIPOBOIIT.

Ecmn uudpoBble nnu uHbE JaHHbIE B TaOnMLe HE MPUBOIATCA, TO B rpade CTaBUTCS
IIPOYEpK.

He nonyckaercs BKJI0OYATh B Ta0auIy rpady «Ne n/m».

Tabnuma - 3aroToBoKk TaOJIHIIBI
HOMeEp

3aroaoBok
rpag

T'onoBka
TMonzarono-
BOK rpad

\
<
/
o
/

(ropu3oH-
TAJILHBIC
psiabl)

BoxoBuk I'padprr  (xonoHkwM)
(3aroJIoBKH CTPOK)
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[Tpumep opopmiieHHs TaOTHUIIBL:

Tabnuma 2 —BeiOop THIa KOHTpOIUIEpa

Kyna4ykoBbIi KOHTPOJUIED MarsauTHbIi KOHTPOJUIEP
[Tocrosinubii TOK | Ilepemennsbii Tok | IloctostHubll TOK | IlepeMeHHBbIN TOK

MexaHu3Mbl KB1-01 KKT-61A I1 TA
MEePEIBUKEHUS KKT-62A(2 nB.) | AIT (2 1B.) TA3

ATA (2 nB.)

K

JAK (2 n8.)
Mexanusm KB1-02 KKT-61A I1C TCA
noabema KKT-62A(2 n) | AIIC (2 1B.) TCA3

KC

JKC (2 nB.)

IIpencrasieHue HITIOCTPATUBHOTO MaTepHUaJia

Bce wumoctpaniun  (cxembl, rpaduku, (GOTOCHUMKM W T.I.) B paboTe JOJKHBI OBITh
npoHyMepoBaHbl. X Hymepaiusi 0ObI4HO ObIBAa€T CKBO3HOM, T.€. Yepe3 BCIO padoTy.

[Ipu ccpuikax Ha WILTIOCTPALIMIO B TEKCTE CIEAYET MUCATh: «... KAK 210 8UOHO HA pUcyHKe 3» WU
«...8 COOMBEMCMBUU C PUCYHKOM 3».

Kaxnas mmmoctpanus cHaOkaercss MOJPUCYHOUYHOW HAJIMMUCBIO, COCTOAIIEH, KaK IMpaBWIIO, U3
TPEX OCHOBHBIX DJIEMEHTOB:

- HAMMEHOBaHUs, 0003HAYAaEMOT0 CJIOBOM «PucyHok;

- TOPSAKOBOIO HOMEpa WILTIOCTPAlMM, KOTOpBIA yKa3bIBaeTcsi 0e3 3Haka Homepa apaOCKUMU
uudpamu no Ty «Pucynox 3»;

- TEMaTHUYECKOI0 3aroJI0BKa WIIIOCTPALMU IO THILY:

- CIOBO «pPUCYHOK», €ro HOMEp M HaMMEHOBaHME IOMEIIAIOT HIDKE H300pa)KeHHs Mocie
MOSICHUTENIbHBIX JaHHBIX CUMMETPUYHO WILTIOCTPALIUH.

Ecnu B TekcTe AOKyMEHTa MMeEeTCs WUIIOCTpalus, Ha KOTOPOil M300pa’keHbl COCTaBHBIE YaCTH
U3JeNus, TO Ha 3TOW WJUTFOCTPALIMU JOJDKHBI ObITh YKa3aHbl HOMEpPA MO3UIUI 3THX COCTaBHBIX 4YacTel,
Ha KOTOPBIE U JIEJIAIOTCS CCBUIKU MO TEKCTY.

ITpumep:

M

Iim Iin ifl

Pucynok S — I'pagux 3aBucumocT

6 Tpeb6oBanus x opopmiieHuI0 rpaduvecKoii YacTn

I'paduueckast yacTb KypcOBOTO IIPOEKTA MPEJICTABICHA YePTEeKaMH, BKIIIOYAIOIIUMU B Ce0:

1 nucT- cxema >neKTpudecKas MpUHLIUIHAIbHAsE MOCTOBOTO KpaHa.

IIpu KypcoBOM HpOEKTHPOBAHMHU TpaduuecKass 4acTh BBINOJHIETCS Ha CTaaAuu pabouux
yepTexxeil. UepTexu NPOEKTOB JOJDKHBI OTBeYaTh TpeOOBaHMAM TIpaduueckoro ogopmieHus,
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IIpe1yCMOTPEHHBIMU TNpaBuiamMu EnuHON cucteMbl KoHcTpykropckoi nokymentaunu (ECK/)
JIOJIKHO CTPOTO COOTBETCTBOBATD:

—CMK-O-CMI'TY-42-09 KypcoBasi pabora (IIpOeKT): CTPYKTypa, COJEp:KaHue, OO0Iue
MIpaBUJIa BBITIOJIHEHUS M O(OPMIICHHS;

—CMK-K-PU-109-15 Tlopsnok opraHu3aliy BBIOJHEHHUS M 3alIUTHI KypcOBOH palOTHI
(mpoexTa) B MHOTOIIPO(UIBHOM KOJIIEIKE.

I'paduueckuii MaTepuai 10KEH OTBeUaTh TPEOOBAHUAM JICHCTBYIOIUX CTAHIAPTOB IO
COOTBETCTBYIOIEMY HAIPaBJICHHUIO HAYKH, TEXHUKU MM TEXHOJIOTHU H MOYKET BBITTOTHSATHCS:
- TPAJIMIIMOHHBIM CIIOCOOOM - KapaHIalioM WIH TYIIBIO;
— aBTOMATH3UPOBAHHBIM CIIOCOOOM - C IPHMEHEHUEM TpaUUeCKUX U MeYaTaroliX YCTPOHCTB
BbIBOZIa DBM.

IIBeT m300pakeHuil yeprexeil U cxeM - 4epHbI Ha Oenom ¢oHe. B opopmieHnn komiuiekra
IMCTOB Tpadudeckoro mMarepuaia paboThl CIEAyeT MPHIACPKUBATHCS €IUHOrO CTWIL. Kakablid aucT
rpaguuecKkoro Mmarepuaiga JODKEH HMMETh YIJIOBOM INTami, O(OPMIIEHHBIH M 3alloJHEHHBIH 110
COOTBETCTBYIOILIEMY CTaHIAPTY.

[Tpu opopmiteHHN 1EMOHCTPAIIMOHHBIX JTHCTOB JOMYCKAETCsl HCIIOIb30BaHNE BO3MOXKHOCTEH
[[BETOBOT'O aKIICHTHPOBAHKS BHUMAHHS Ha OT/ACJIBHBIX dJIEMEHTaX MPE/ICTaBIIEMOro MaTeprania.
O0o3HaueHne T0KYMEHTOB

VYcranaBnuBaeTcs ciaenyomas CTpykTypa 0003Ha4eHUs: JOKYMEHTOB:

X XXXXXX XX, XX, XX

l—> Bt loxyMenTa

lon sxomycka yuedHof paboTu

v

v

Higtere yueGHon padoTil

» Ulndp cnemamuocti

P Hitiexe Braa o0yyerms
HNupexcol BUaa 00y4eHust:

— ]l — maeBHOE 00y4eHHE; 3 — 3a04HOE 00yUeHHE;
HIudps! ciennanbHOCTEI:

[udper cnenuaaTbHOCTEH TPOCTABISIOTCS B COOTBETCTBMHM C llepeduHeM HampaBlieHUMA
MOATOTOBKH U CHEIUAIILHOCTEN CpeHero nmpohecCHoHaIbsHOro 00pa3oBaHusl.
HNupexc yueOHo padoThI:

—  KII-kypcoBoil mpoeKT.
— Bun noxymenra:
Kaknomy 10KyMeHTY NpUCBauBaeTcsi OyKBeHHbIH mm@p:
— II3 — mosicHuTenbHas 3aMKucKa (TEKCTOBBIN JIOKYMEHT);
— Cb — cOGopouHBIii YepTeK;
— BO - ueprex obuiero Buaa;
— TI'Y  —rabGapuTHbIil UepTEK;
— MD —531eKTpOMOHTaXHBIA YEPTEXK;
— AC — apXUTEKTypHO-CTPOUTEIIbHBIN YEPTEXK;
—  CP —cxema pacrnoyiokeHust COOPHBIX JIEMEHTOB KOHCTPYKIUH;
— JUUI — nemMoHCTpauuMOHHBIN JUCT;
Ipumep: [1.08.02.09.KII.17. I
KypcoBoif mpoeKkT BBINONHEH CTYAEHTOM JHEBHOW (QOpMbl OOydYeHHS 1O CIeNHUaIbHOCTH
08.02.09 «MoHTax, HaaaKa 1 FKCILTyaTalus AJeKTpooOOPYyI0BaHHS IPOMBIIIIIIEHHBIX U IPKIAHCKUX
3MaHui (1Mo oTpacisM); BbimosHeH B 2017 rogy, JeMOHCTpallMOHHBIN JIHCT.
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7 CIHCOK MCI0JIb30BAHHBIX HCTOYHHKOB

Crucok HMCHOJBb30BaHHBIX MCTOYHMKOB YKAa3bIBA€TCS B COOTBETCTBUM C JCHCTBYIOLIMMU
HOPMaMH JJIs1 HAy4HO - TEXHUYECKOU JIUTEPATypBHI.

Cenenuss 0 kHMrax (y4eOHUKH, CHOPAaBOYHMKU U Jp.) JNOJDKHBI BKIIOYATh: (aMHIUIO U
WHUIHAJIBI aBTOPA, 3arjaBue KHUTH (0e3 KaBbIueK), TOJ] U3IaHHsl, 00bEM B CTpAaHHIIAX.

8 3ammTa KypcoBOro npoexkra
B mpomecce moAroToBKM K 3alIMTe CTYAEHT TOTOBHT AOKIax Ha S5 MHHYT. B nokmazme
JOJKHO OBITh PACKPBITO COJECP)KAHWE KYpPCOBOT'O IPOCKTA, PACKPHITHI TJIABHBIC TOJOKEHUS,
0OJIBIIIC TMOJIOBUHBI JIOKJIAJA JIOJDKHO OBITh TIOCBSAIIEHO MPAKTHYCCKOW YacTH, 3aKaHYMBACTCS
AOKJIaa BbIBOJAMH U MTPCAJIOKCHUAMMU.
3ammTa KypcOBOTO IPOEKTa OCYIIECTBISICTCS Tepes] KOMHUCCHEW, COCTOsIed u3
MperoiaBaTese.

9 Kputepuu o1ieHKH KypCcOBOro mpoekTa (padorni)

KypcoBoii mpoekT onieHnBaeTcst o NATUOATUILHON CHCTEME.

Kputepussmu O1ieHKH KypCOBOM pabOTHI IO TUCITUTUINHE SBIISIOTCS:

e KayeCcTBO cojepKaHHs pabOTHl (AOCTHKEHHWE CHOPMYIUPOBAHHOW IEM M PEIICHHE
3aJ1a4 HMCCJICIOBAHUS, TIOJHOTA PACKPBITHUSA TEMBI, CUCTEMHOCTH TOJXOJa, OTPAXKCHHWE 3HAHHMA
JUTEPATyphl W  Pa3IMYHBIX TOYEK 3pEHUS II0 TeMe, HOPMATHBHO-IIPABOBBIX aKTOB,
apryMeHTHPOBAaHHOE 0O0OCHOBAHHUE BHIBOJOB U MPEJIOKEHUN );

e coOmoaenue rpadrka BBIMOJTHEHUS KYPCOBOTO ITPOCKT;

e 000CHOBaHME aKTyaJTbHOCTH BHIOPAHHON TEMBI;

e COOTBETCTBHUE COJIEp’KaHUS BBIOPAHHOH TeMe;

e COOTBETCTBHUE COJIEpKaHUS IJ1aB U naparpadoB UX Ha3BaHUIO;

e JIOTMKa, TPAMOTHOCTb U CTHJIb U3JI0KEHUS;

e HaJM4YHUE MPAKTUYECKUX peKoMeHaanui (s 3, 4, 5 KypcoB);

e BHEUIHUI BUJ pabOTHI U ee 0popMIIeHHE, AKKYPATHOCTb;

e coOMoeHNE 3aJaHHOTO 00BEeMa paboTHI;

e KayecTBO O(OPMIICHUS PUCYHKOB, CXEM, TAOJIHIL;

e MPABWJIBHOCTH 0(hOPMIICHUS CIIHCKA UCIIOJIb30BAHHOM JINTEPATYPHI;

e JIOCTATOYHOCTb U HOBH3HA U3yYCHHOU JIUTEPATYPHL;

e OTBETHI Ha BOIIPOCHI MIPH IMyOJIUYHOMN 3alTUTE PaOOTHI.

OneHka «OTJMYHO» BBICTABISIETCS NPHU BBIMOJIHEHUH KypCOBOTO IPOEKTa B TMOJHOM
o0beme; HUCHONB3yeTCs OCHOBHAs JHUTEparypa Mo mpoodieme, paboTa OTIMYaeTCs TIyOMHOM
mpopabOTKM  BCEX pa3/ie]ioB  COJAEpKAaTeNbHOM dYacTd, odopMieHa C  COONIOJEHUEM
YCTaHOBJICHHBIX MPABUJI; CTYACHT CBOOOIHO BJIAJICET TEOPETUUECKUM MaTepUaIoM, 6e301mn009HO
MIPUMEHSIET ero Mpu pelieHud 3aAad, cHOopMyITHpPOBAHHBIX B 3a/laHUU; HAa BCE BOIPOCHI JaeT
MIpaBUJIbHBIE 1 000CHOBAHHBIE OTBETHI, YOSAUTENHHO 3AIIMILIACT CBOIO TOUKY 3PEHHUSI.

OreHKa «XOPO1I0» BHICTABISETCS MPHU BHITIOJHEHUH KYPCOBOTO MPOEKTa B MOJTHOM 00bEME;
paboTa oTiMyaeTcs TIIyOMHON mpopabOTKU BCEX pa3feNioB coAepkKaTelbHOU YacTu, oopMiIeHa C
coONIOICHHEM YCTAHOBJICHHBIX MPABWII; CTYACHT TBEPAO BIAJEET TEOPETHUUECKUM MaTepUaNIOM,
MOXXET TPUMEHATh €Tr0 CaMOCTOSITENIbHO WJIM MO yKa3aHWIO MpenojaBareis; Ha OONBIINHCTBO
BOIPOCOB JIaHbI MPABUJIHHBIE OTBETHI, 3aIUIIAET CBOIO TOUYKY 3pEHHUs JOCTATOUHO 0O0CHOBAHO.

OueHKa «ya0BJIETBOPHTEJIbHO» BBICTABIISIETCS MPU BBIIIOJIHEHUH KypCOBOTIO IPOEKTa B
OCHOBHOM IPaBMIIbHO, HO 06€3 JOCTaTOYHO TIyOOKO# MpopabOTKU HEKOTOPBIX Pa3/eNioB; CTYACHT
YCBOMJI TOJIbKO OCHOBHBIE pa3Jieibl TEOPETUUECKOTO MaTepuaia U MO yKa3aHWIO MpenojaBaTeis
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(6e3 MHHUIIMATUBBI U CAMOCTOSITEIIBHOCTH) MPHUMEHSET €ro MPaKTUYECKU; Ha BOMPOCH OTBEUACT
HEYBEPEHHO WJIH JIOMTyCKAeT OUIMOKH, HEYBEPEHHO 3aIIUIIAET CBOIO TOUKY 3PCHHUS.

OrneHka «HeyI0BJEeTBOPHUTEIBLHO» BBICTABIISCTCS, KOTJA CTYICHT HE MOXET 3allUTUTh
CBOM pEIIEHUS, JIOIMyCcKaeT TrpyOble (akTHUeCKHe OIMOKK IMPH OTBETaX Ha MOCTaBIICHHBIC
BOIPOCHI UJIM BOBCE HE OTBEUACT HA HUX

[TonoxxutenpHas OLIEHKA BBICTABIIACTCS B BEAOMOCTh M 3a4€THYIO KHUXKY. CTyJEHT,
MIOJIyYMBIIUN HEYJOBJIETBOPUTENIbHYIO OLIEHKY, JIOJDKEH J0paboTaTh KypcoByl0 padoTy. B stom
cllydae CMEHa TEMbI HE JIOIYCKaeTCsl.

Onenka ypoBHS chOpMUPOBAHHOCTH NMPO(PECCUOHATBHBIX U OOIUX KOMIICTCHIIUN BO BpeMs
MOJATOTOBKH M 3aIIUTBI KYpPCOBOTO TMpoekTa (paboThl) MmO MPO(EeCCHOHATBLHOMY MO0
OTIpEeNeNAeTCS PYKOBOAWTENEM TI0 YHUBEPCAIBHOW IIKaJlle OLEHKH 00pa3oBaTEIbHBIX
TOCTHKEHHH, KOTOPBIC BKJIFOUAIOT B C€0sI OCHOBHBIC TIOKA3aTeIA OIICHKH PE3yJIbTaTOB.

Onenka oOpa3oBaTeNIbHBIX JOCTH)KEHUN CTYJeHTa (K1)

OrneHka (nonoxurensHast — 1/ oTpunarensHas

~0)

WuTerpanbHas
Kox n onenka OTIOP

HanMeHoBaHue | Konu KakK
"HanMmenosaunue OITOP Bemonnenme | 3amura e3 aTo
17 JIbTATOB
KOMIIETEHIIUU ) KII (KP) KTI (KP) pesy.
(OCHOBHBIX TTOKa3aTeNel OlLIEHKU pe3yabTaTa) BBIIIOJIHEHUS U

samuTel K11
(KP)

TIK1.1. OIIOP 1.1.10mpenenenue
IJIEKTPOIHEPreTUIECKUX TapaMeTPOB
AJIEKTPUUYECKUX MAIIWH U arnmaparos,
INEKTPOTEXHUYECKUX YCTPOHUCTB U CUCTEM.

OIIOP 1.1.2 BrinosiHeHHE OCHOBHBIX
ornepalui Mpyu HaIAJKe SJIEKTPUUECKOTO U
ANEKTPOMEXAHUIECKOT0 000y JOBAHHS

OIIOP 1.1.3 BeimonHeHne 0OCHOBHBIX
olepauuil Mpu PEryJlupOBKe
JEKTPUUECKOT0 U 3JIEKTPOMEXaHUUECKOTO
000pyIOBaHUS

OIIOP 1.1.4 BeinosHeHHE OCHOBHBIX
ornepaluil mpyu MPOBEPKE JIEKTPUIECKOTO
M DJIEKTPOMEXaHUYIECKOI0 000D YI0BaHHMS

OIIOP 1.1.5 Opraamzanus pabodero MecTa B
COOTBETCTBHH C IIPABUJIAMU TEXHUKH
0e3omacHOCTH

TIK 1.2 OIIOP 1.2.1 Opranuzanus IpoBeICHUSI
JIMArHOCTHKH AJIEKTPHUECKOTO U
ANEKTPOMEXAHUIECKOr0 000PYy/10BAHHS

OIIOP 1.2.2 Opranuzanus u COCTaBICHHE
rpaMKOB ITAHOBO-TPEAYIPEAUTENBbHBIX
PEMOHTOB IIEKTPUIECKOTO U
ANEKTPOMEXAHUIECKOr0 000PYy/10BAHHS

OIIOP 1.2.3 Oprannzanusi TEXHIYECKOTO
KOHTPOJIS TIPH SKCIUTYaTaIldI
AIEKTPHUYECKOr0 U
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QJICKTPOMEXAHUYICCKOT'O

00opyI0BaHUSL

OIIOP 1.2.4 CocraBinenue neeKTHON
BEZIOMOCTH 10 pPe3yJabTaTaM
JIMarHOCTHPOBAHMS

OIIOP 1.2.5 Opranuzanust u coditoieHne
TEeXHUKH 0€30MTaCHOCTH TIPU BBISIBICHUN
HEHCIPaBHOCTEH AIIEKTPUUECKOTO U
IEKTPOMEXAHUUECKOr0 000PyJOBAHUS

OK 2

OIIOP 2.1 ApryMeHTUPOBaHHO 00OCHOBBIBAET
npoecCHOHANBHYIO 3a/1a4y WIH ITpo0iemMy.

OIIOP 2.2 CocraBnser miaH pemeHus
npodecCUOHAIBHON 3aJauH.

OIIOP 2.3 OuenunBaer pe3y/ibTaThl pelICHHs
npodecCUOHAIBHON 3aJauH.

OK 3

OIIOP 3.1 IlpunuMaeT pemieHue B
CTaH/apTHO# NMpodeCcCHOHANBEHON CUTYAIIUH.

OIIOP 3.2 IlpuHuMaeT pernieHue B
HECTaHAapPTHOM MpoghecCUOHATTBHOM
CUTYyaIllH.

OIIOP 3.3 OueHuBaet pe3yabTaThl U
MOCJIE/ICTBUS CBOMX JICUCTBUI B CTAHJAPTHBIX
Y HECTAHJAPTHBIX CUTYaLUsX.

OK 4

OIIOP 4.1 INondupaer HeOOXOAUMBIE
UCTOYHHKN HHGOPMALIMH IS PELICHUS
npogecCHoHaNIBHBIX 337134,
poeCcCHOHATIEHOrO U IMYHOCTHOTO
pa3BHUTHL.

OIIOP 4.2 CtpykTypupyeT oaydaeMyro
nH(popMaIuIo.

OIIOP 4.3 Ocopmitsier pe3ynbTaThl HOMCKA
UH(OPMALUK B COOTBETCTBUH C IPUHATHIMU
HOpMaMHu.

OK 5

OIIOP 5.1 Ucnons3yer cpeacTaa
HH(OPMAIMOHHO-KOMMYHHKALIHOHHBIX
TEXHOJIOTHH B MPOQeCcCHOHATHHOMI
JesATENbHOCTH.

OIIOP 5.2 IlpumeHseT crienuaaTu3upoBaHHOE
nporpaMMHoe obecredeHre pu peIeHnn
po¢eCCHOHATBHBIX 3a1a4.

OIIOP 5.3 JleMOHCTpUPYET KYABTYPY
TIOBEJICHUSI B CETH HHTEPHET C Y4ETOM
TpeGoBaHM HHPOPMAITMOHHOM
0€30MacHOCTH.

OK 8

OIIOP 8.1 CocraBnsier cBOrO
podeccuorpaMmy.

OIIOP 8.2 ITnanupyeT coOCTBEHHOE
TIOBBIIICHNE KBIM(HUKALMHA B COOTBETCTBHH C
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HaMCUYCHHBIM IIJIAHOM.

OIIOP 8.3 OcBanBaeT IOMOTHATEIBLHEIC
00pa3oBaTeIbHBIC IPOTPAMMEBIL

% MOJIOKUTEIBHBIX OLIEHOK
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IIpunioxenue A
®opma TUTYJIBHOIO JUCTA

MunncTepcTBO 00pa3oBanus u Hayku Poccuiickoii @enepanuu
DenepanbHOE rocy1apCTBEHHOE OI0/DKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICIIETO NMPO(HECCHOHAIBHOTO 00pa30BaHUs
«MarHuTOropcKkuil rocy1apCcTBEHHbIN TeXHUUECKUi yHuBepcureT uM. I'. M. Hocosa»

MHoronpoGmIbHBINA KOJUIEHK

[NIK MonTax n 3KCIutyaTanus 31eKTpooO0opya0BaHUs

KYPCOBOM ITPOEKT
PACUETHO-TIOSICHUTEJIbHAS 3AIINCKA

o MJIK 01.02 D1exTpoobopy10BaHKe MPOMBIIIJICHHBIX U TPAXIAHCKUX 3aHUN

Ha TEMY:
Ucnonuurens: CTYJICHT Kypca, rpyIa
PykoBoaurens:
(®.0.0., 10IKHOCTD, Y4. CTENIEHb, Y4. 3BaHHE)
PaGora nomnymena x 3amute “ ” 20 r.
(moamuce)
PaOora 3amumena ” 20 I. C OLIEHKOM _

(ouenka) (MOAMMCH)

Marunuroropck, 20__
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IIpunoxenue b
MunuctepcTBO 00pa3oBanus 1 Hayku Poccuiickoii @enepanuu

®denepalibHOE rOCYAAPCTBEHHOE OI0HKETHOE 00Pa30BaTEIbHOE YUPEKICHHE
BBICHIETO MPO(ECCHOHATEHOTO 00pa30BaHHUS
«MarHuTOropcKuil rocy1TapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET
uM. I'. 1. HocoBa»
MHoronpoGmIbHBINA KOJUIEHK

KYPCOBOH IMPOEKT
Tewma:
CryneHt
3aganue
Hcxonueie
TAHHEIE:

CocraB u coaeprkanue mpoekTa (padboTs)

Cpok cauu: « » 201 r.
PykoBouteb: /

« » 201 r.

3amaHue MmoTyquI: /

« » 201 .

Marnurtoropcek, 20
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