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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u 000peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceannu Kageapsl [ OpHBIX MAIIUH ¥ TPAHCTIOPTHO-TEXHOJIOTHUECKUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. Kypoukun

PaGouas mporpamma nepecMoTpeHa, odcyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3acefannu Kageapsl [ OpHBIX MAIIUH ¥ TPAHCTIOPTHO-TEXHOJIOTHUECKUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. Kypoukun

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM Troj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

[Iporokon ot 20 . Ne

3aB. kadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TrojTy Ha 3aceqanuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

IIporokom or 20 . Ne
3aB. xageapoi A.N. Kypoukun

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJly Ha 3aceaHuu Kageapbl ['OpHBIX MaIIUH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[Iporokom ot 20 . Ne

3aB. kadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM TOJTy Ha 3acefaHuu Kageapsl [OpHBIX MAIIUH ¥ TPAHCTOPTHO-TEXHOIOTHYECKUX

IIporokom ot 20 . Ne

3aB. kadenpoit A.I/I.fypquHH

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ojoopena i peanmsanuu B 2032 - 2033
y4eOHOM ToJly Ha 3aceaHuu Kageapbl ['OpHBIX MalIuH ¥ TPAHCTIOPTHO-TEXHOJIOTHIECKUX

IIporokom ot 20 . Ne
3aB. kadeapoii A.N. Kypoukun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

- (hopmupoBaHue U pazBUTHE CIIOCOOHOCTH K aHAJIU3y U CUHTE3Y 3JIEKTPOIPUBOJIOB U
KOHCTPYKUHUH AJIEKTPUUECKUX MAIIMH U 000pyI0BaHUs TOPHOTO MTPOU3BO/ICTBA;

- (hopmupoBaHue U pazBUTHE CIOCOOHOCTH aHAJIU3UPOBATH COCTOSTHUE U
MEPCIIEKTUBBI PA3BUTHUS DJIEKTPOCHAOKEHUS TOPHBIX MAIIUH U 000PYIOBAHMUS, UX
TEXHOJIOTUYECKOr0 000py-/10BaHUs U KOMILIEKCOB Ha UX 0ase;

- (hopmupoBaHue U pazBUTHE CIIOCOOHOCTH MTPOBOJUTH CTAHJAPTHBIE UCIIBITAHUS
ANEKTPUYECKUX MAIINH TOPHOTO TEXHOJIOTHYECKOT0 000pyA0BaHUS;

- (hopmupoBaHue U pazBUTHE CIIOCOOHOCTH OMPEENIATH CIIOCOOBI JOCTHKEHUS LieJei
MIPO-EKTAa, BBIABIIATH IPUOPUTETHI PEIICHHUS 33]1a4 [IPU MPOU3BOICTBE, MOIEPHU3ALUU U
PEMOHTE AJIEKTPUYECKUX MAIIHH;

- (hopmupoBanue u pazBuTHE CIOCOOHOCTH pa3padaThiBaTh KOHKPETHBIE BAPUAHTHI
pelie-Hus IpodeM MPOU3BOACTBA, MOJIEPHU3ALMU U PEMOHTA TOPHBIX MAIIUH U
00opynoBaHus, MPO-BOJUTH aHATU3 ATHX BaPUAHTOB, OCYIECTBIISITh IPOTHO3UPOBAHKE
MOCIIEACTBHM, HAXOJUTh KOMIIPOMHUCCHBIE PEIICHHUS B YCIOBHUIX MHOTOKPUTEPUATBHOCTH U
HEOMpeAeNeHHOCTH;

- (hopmupoBaHue u pazBuUTHE CIIOCOOHOCTH pa3padaThIBaTh C UCIOIb30BAHUEM
MH(OPMA-IIUOHHBIX TEXHOJIOTHI, KOHCTPYKTOPCKO-TEXHUYECKYIO IOKYMEHTALIUIO JIJIS
MIPOU3BOJICTBA HO-BBIX WJIM MOJIEPHU3UPYEMBIX 00Pa3OB 3JIEKTPOIPUBOJOB TOPHBIX MAIIUH
1 000pyIOBaHUS M UX TEXHOJIIOTUYECKOTO 000PYI0BAHMUS;

- popMupoBaHUE U pa3BUTHE CITIOCOOHOCTH IPOBOUTH CTAHJAPTHHIC UCTTBITAHUS
AIEKTPUUECKUX MapaMeTPOB TOPHBIX MAIIMH U 000PYIOBaHUS.

2 MecTo qucHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

Jucuumnnrza 25nekTpooOopyJ0BaHUE U AIEKTPOCHAOKEHNE TOPHBIX MPEeANPUITHI
BXOJIUT B 4aCTh Y4e€OHOrO I1aHa (pOpMUPYEMYIO yHJaCTHUKaMHU 00pa30oBaTeIbHbBIX
OTHOIIEHUN 00pa30BaTENbHON MPOTrPAMMBI.

Jlns u3ydeHust TUCHUIUIMHBI HEOOXO0AUMBI 3HaHUS (YMEHMS, BIAJACHHUS),
c(OpPMUPOBAHHBIE B pE3yJIbTAaTE U3yUEHUS AUCIUILINH/ MPAKTUK:

DNEeKTPOTEXHUKA

Oob6oralieHue moJae3HbIX HCKOMAaeMbIX

["opHble MalIMHBI U 060PYI0BaHHE

Mexanuzarysi TOpHOTO MPOU3BO/ICTBA

®dusnka

ABTOMaTH3aIM U ANIEKTPU(DUKALIUSA TOPHOTO MTPOU3BOICTBA

[Tpou3BoaCcTBEHHAs - MPOU3BOJCTBEHHO- TEXHOJIOTUYECKAs IPAKTHKA

AHamn3 JaHHBIX

Bericmiast MmaremaTuka

Opranuzanys u yrpaBjieHHe TOPHbIM ITPOU3BOJICTBOM

[{udpoBbie TEXHOJIOTUH B TOPHOM JeJie

[Tpoueccsl mo3eMHON pa3pabOTKH PYIHBIX MECTOPOKIACHHM

KoMnbroTepHOE€ MOJENMPOBAHNUE PYIHBIX MECTOPOKICHUN

TpancniopTHbele MalMHbL. CTallMOHAPHBIE MAILIUHBI

OKOHOMMKA IIPEANPUATHS

[IpuknagHas MEXaHUKA

HaueprarenbHas reomerpus

3HaHus (yMEHUs, BIIAICHNUS), OJYyYEHHbIE IPU N3yUYECHUH JAHHOM JUCLUIUIMHEI
OyIyT HEOOXOIUMBI JIJIsI U3yUYEHUS TUCITUTIIINH/TIPAKTHK:

[TonroroBka k cade u ciada rocyJapCTBEHHOTO dK3aMeHa

ITpon3BoacTBEHHAS - IPEAIUIUIOMHAS PaKTUKa



AbBpOoJ0rus rOpHBIX MPEANPUATHIA

[Tpou3BoCTBEHHAs - HAyYHO-UCCIeI0BaTeNbCcKas padoTa
IIpou3BOACTBEHHAS - IPOU3BOACTBEHHO- TEXHOJIOIMYECKAs ITPAKTUKA
Brinonsenue, MoAroToBKa K MpoLeype 3aliuThl U 3aIlUTa BBIITYCKHON

KBaATM(UKAITMOHHON PabOTHI

Bentnngauus maxt
Opranuzanus 1 yrpapjieHue TOPHbIM IPOU3BOJICTBOM

3 Komnerennun odyyarouierocsi, opmupyembie B pe3yJbTaTe 0CBOEHMSI
AMCUUIIMHBI (MOAYJIsl) U IVIAHUPYeMble Pe3yJibTAThl 00yUeHUus
B pesynbrare 0OCBOCHUS AUCHUILTUHBI (MOYJIsl)  «DJIEKTPOOOOpyIOBaHHUE U

ANEKTPOCHAOKEHNE TOPHBIX MPEIIPUITUI» 00YUIAIOIIHIACS TOIKEH 00J1aaTh CICIYIOIIHMHE
KOMIIETEHLIUSIMH :

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMITICTCHITIH

[1K-2 Crioco6eH ocymecTBIsATh TEXHUYECKOE PYKOBOACTBO MOI36MHBIMUA TOPHBIMU U
B3PBIBHBIMH paboTaMu, pa3padaThiBaTh U MCIIOIB30BATh B IPOU3BOJICTBEHHON NESTEIHLHOCTH
TEXHOJIOTMYECKYIO JOKYMEHTALUIO, PETJIAMEHTUPYIOILYIO BBIITOIHEHUS IIPOLIECCOB
I0/I3€MHBIX TOPHBIX paboT

[1K-2.1 Pemraer npodeccruonanbHbIe 3a1a9u 10 000CHOBAHUIO TEXHOJIOTHU
BEJICHUS TOPHBIX pabOT MOA3EMHBIM 1 KOMOMHHUPOBAHHBIMHU CIIOCOOAMHU.

I1K-2.2 OO6nanaer 3HaHUSIMU TEXHUYECKOTO PYKOBOJICTBA TEXHOJIOTHUYECKUMU
MpoLIecCCaMH, TEXHOJIOTHUSIMU U CPEICTBAMHU MEXaHU3AMH U 0€3011aCHOTO
BBITIOJIHCHUS TIOJI3EMHBIX TOPHBIX paboT

I1K-2.3 Hcnone3yeT nHPOpMAIIMOHHBIE TEXHOJIOTHH MPH IKCILTyaTalluu

MOA3CMHLIX PYAHHUKOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 2  3a4€THBIX €IUHUI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 6,4 akaJ. 4yacos:
— ayuTopHas — 6 akaJl. 4acos;
— BHeayauTopHas — 0,4 akaj. 4acos;

— camocTosTenbHas pabora — 61,7 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arTecTalyu - 3a4eT

Pasnen/ rema
JHACLUATIIAHBL

Kypc

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

Jlek.

11ab.

IPaKT.
3aH. 3aH.

CamocrosTensHast
paboTa cTyneHTa

Bun
CaMOCTOSTEIIFHON
padoThI

®dopma TeKyIero
KOHTPOJIA
yCIIeBa€MOCTH U
MIPOMEKYTOUHON
aTTeCTaluu

Kon
KOMIICTCHIIHH

1. Tema 1.1 Dnexrponpusos u
3JEKTPOOOOPYAOBAHHE TOPHBIX

MalluH

1.1 OcobennocTn
IKCILUTyaTaIlly 1
KOHCTPYKTHBHOTO
UCTIOJHEHHSI TOPHOTO
3JIEKTPOOOOPYAOBAHHUS

0,5 0,5

10

CamocrosTenpHOE
u3ydeHue
yueOHOil u

Hay4YHOM
JIUTEpPaTyphL.
ITonck
JIOTIOJTHUTENEHOM
HHPOPMAIHH 10
Teme (paboTa ¢
6ubaunorpaduyec
KUM
MaTepuaIamMi, C
JNEKTPOHHBIMU

6ubimorexamu U

90P,

UH(OPMAIOHHO-

KOMMYHHKAITHOHH

BI€ CETH
WnrepHer).

WNupuBuayansHoe
cobecemoBaHmeE.
NunuBuayansHoe
C0-00IICHIE Ha
3aHATUH.

I1K-2.1, IIK-
2.2,TIK-2.3

1.2 ABromMaTH3MpOBaHHEIH
3JIEKTPOIPUBO TOPHBIX
MaIIH

Pyaamunsie
INEKTPOIBUTATEIH

0,5

10

CamocTosiTensHOe
HU3y4yeHue
yueOHOIt n
Hay4HOU
JIUTEPaTyphIL.
[Touck
JIOTIOJTHUTEJIbHOU
HHPOPMAIIH O
Teme (paboTa ¢
oubnmorpaguuec
KHUM
MaTepualiaMu, ¢
JNEKTPOHHBIMU

WNunuBuayansHoE
cobeceloBaHuMeE.
NunuBunyansHoe
c0-00IIeHNE Ha
3aHATHH.

IK-2.1, INK-
2.2,TIK-2.3




OubIMOTEKAMU U
20P,
UHPOPMALTUOHHO-
KOMMYHHKAIIOHH
ble CeTH
Wurepner).

1.3 Dnexrpuyeckas
anmaparypa yrnpaBlIeHHs H
3aIUTHI YJIEKTPHIECKUX
BUTATENEH MAIIUH 1
MEXaHU3MOB HaPSDKEHAEM
o 1000 B
DnexTpoobopya0BaHUE A1
OCBEILCHUS MTOJI3EMHBIX
TOPHBIX BBIPA0OTOK

0,5

10

CamocrosTensHoe
n3ydeHue
yueOHOI
Hay4YHOU
JIUTEPaTyphIL.
[Tonck
JIOTIOTHATENBHON
HHPOPMAITHH 1O
Teme (paboTta ¢
oubnmorpaguuec
KUM
MarepuaiaMu, ¢
JNEKTPOHHBIMHU
OHOINOTEKAMH U
20P,
UHPOPMALTUOHHO-
KOMMYHHKAITOHH
BI€ CETH
WnrepHer).

NnnuBunyansHoe
cobeceoBaHue.
NnnuBunyansHoe
co-o01IeHne Ha
3aHATHH.

[K-2.1, IK-
2.2,TIK-2.3

HWroro no pazaeny

30

2. Tema 2.2 DieKTpoCHA0KEHHE
TOPHBIX MaIlInH

2.1 DuekrpocHabxeHUE
MOJ3eMHBIX MAaIlIuH U
MEXaHU3MOB
DnexkTpocHab)keHue
PYAHUKOB H IIAXT

0,5

10

CamocrosTenbHoe
n3ydeHue
yaeOHOU 1
Hay4YHOM
JIUTEPaATypPHI.
[onck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
teme (pabota ¢
oubnnorpaguuec
KAM
MarepuaiaMu, ¢
JNEKTPOHHBIMHA
OubnnoTekamMu u
30P,
“HPOPMALMOHHO-
KOMMYHHKAI[IOHH
bI€ CEeTH
WnrepHer).

WupuBuayansHOe
cobeceI0BaHKE.
WNupuBuayansHoe
c0-00IIIcHIE Ha
3aHATHH.

TK-2.1, TIK-
2.2, TIK-2.3

2.2 TexHuko-
9KOHOMHYECKUE MOKA3aTeNn
3EKTPONOTPEOICHHUS
TOPHBIX MPEATIPUATHI

0,5

11,7

CamocTosTenbHoe
U3y4YCHHE
yueOHOI u
HaY4YHOH
JUTEPATYyPHI.
ITounck
JIOTIOJTHUTENIbHOM
HHPOPMAIIH O
Teme (paboTta ¢
6ubnuorpaduyec
KHUM
MaTepHajgaMu, ¢

WnnuBunyansHoe
cobecemoBanme.
WunuBunyansHoe
C0-00IIcHUE Ha
3aHATHH.

I1K-2.1, IIK-
2.2, 1IK-2.3




3IIEKTPOHHBIMH
Ooubimorexamu u
90P,
UH()OPMAIIMOHHO-
KOMMYHHUKAIIOHH
BI€ CETH
Uurepuer).

2.3 OnmacHOCTB TOpaKEeHUS
EKTPUYECKUM TOKOM
3amuTa OT NOPaXEHUs
EKTPUYECKUM TOKOM

0,5

0,5

10

CamocrosTenbHOe
n3yveHune
yueOHOM U

HayJHOU
JIUTEPATYPEI.
ITouck
JIOTIOJTHUTEIbHON
UH(pOPMAIUH 10
Teme (paboTa ¢
oubnuorpagpuiec
KUM
Marepuaiamu, ¢
SIIEKTPOHHBIMHU
Ooubimorexamu 1
30P,

UH()OPMAIIMOHHO-

KOMMYHHUKAIIOHH

BI€ CETH
WnTepner).

WnausunyansHoe
cobecemoBanume.
NnnuBunyansHoe
C0-0011IeHNe Ha
3aHATHH.

TK-2.1, TIK-
2.2, TIK-2.3

Wroro no pazneny

31,7

Wroro 3a cemectp

61,7

3a4€T

HToro no nuCHUMIIIMHE

61,7

3a4€CT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. B yueGHOM Tporiecce mpeaycMOTpEHbI 3aHATHS B (hopMe pazdopa KOHKPETHBIX
CUTYalUH, CBSI3aHHBIX C HCIIOJIb30BAHUEM COBPEMEHHBIX CHCTEM aBTOMAaTU3MPOBAHHbIX
AJIEKTPOIIPUBOIOB H AJIEKTPOCHAOKEHHUS.

2. Ilpu npoBeneHNH 1a00PATOPHBIX U MPAKTHYECKUX PAOOT PaCCMATPUBAIOTCS TECTHI
[0 TeMaM B UHTEPaKTHBHOH popme. OObeM 3aHATHI B UHTEPAKTUBHON (opMme.

3. YacTp 3aHATUH JIEKIIMOHHOTO TUIIA IPOBOJSATCS B BUJE PE3ECHTALIUU.

4. IlpakTuyeckue 3aHATHS IPOBOJSATCS C UCIIOIb30BAaHUEM PEKOMEHIYEMOIO
MIPOrpaMMHOT0 00€CTICUCHUS.

5. B pamkax yueOHOro Kypca IpeayCMOTPEHBI BCTPEUH € IPEACTaBUTEIIMHU
POCCHICKHX M 3apyOeKHBIX KOMITAaHUH, TOCYIapCTBEHHBIX M OOIIECTBEHHBIX OpraHU3alni,
MacTep-KJIacChl IKCIEPTOB U CIIELUATIUCTOB 10 TEMATHKE Kypca.

6 YueOHO-MeTOAMYeCKOE 00ecriedeHre CAaMOCTOATEIbHOI padoThl 00y4aK0 U XCH

[IpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEACTBA VISl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAlluN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe U CHMILTNHBI

a) OcHoBHas JUTEpaTypa:

1.Kopnuios, I'. I1. Pacuet u BbI60Op 371€KTpo0OOpyI0BaHUS TPOMBIIIICHHBIX
npennpustuii = Calcul et choix d eguipement electrigue des enterprises industrielles :
yuebHoe nocobue / I'. I1. Kopuunos, A. A. Hukonaes ; MI'TY. - Maruutoropck : MI'TYV,
2019. - 1 snextpoH. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3149.pdf&show=dcatalogues/1/1136474/3149.pdf&view=true (gara oOparieHus:
04.10.2019). - MakpooOBeKT. - TEKCT : 3JIeKTPOHHBIH.

2. Bacunbes, b.I'. DnextponpuBon. DHepreruka snekTponpusoja: YueOnuk / b.I'.
Bacuinbes. - M.: Conon-npecc, 2021. - 268 c.

3. Anyuun, A.C. Cuctemsl ynpaBieHus 31eKTponpuBoioB / A.C. AHyuuH. -
Bonorga: Ungpa-Unxenepus, 2020. - 373 c.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. AnekceeB, K.b. MukpokoHTpoIiepHoe yrpaienue snekrponpuBoiom / K.b.
Anexkcee, K.A. [Tanaryra. - M.: MITI1Y, 2008. - 298 c.

3. Acrames, B.K. Mammnoctpoenue. Durukinoneaus. B 40-u T. 1eKTponpuBo/I.
I'uapo- u BudponpuBoasl. T.1V-2. T'uapo- u Bubponpusoasl. Kaura 2 / B.K. Acrames. - M.
MarmmuHo-ctpoenue, 2012. - 304 c.

4. bankosoi, A.Il. [Ipenn3nOHHBINA 3IEKTPONPUBOJ] C BEHTUIBHBIMH JIBUTATEIISIMU:
Mownorpadus / A.I1. bankosoii. - M.: MDU, 2010. - 328 c.

5. bexumes, P.®. OnexrponpuBoa: YuebHoe mocodue il akaJeMUIECKOTO
OakamaBpuata / P.®. bexumes, FO.H. Jlementses. - JIrooeprsr: FOpaiit, 2016. - 301 c.

6

7. Bacunbes, b.1O. DnekrpornpuBos. DHepreTrka snekrponpusoaa / b.}O. Bacunses.
- Bono-rna: Undpa-Unxenepus, 2015. - 268 c.

8. I'ynbkoB, I'.11. CuctemMbl aBTOMaTU3UPOBAHHOTO YIIPABJIEHUS JICKTPONPUBOIAMU /
I'.'1. T'ynekoB. - Munck: Hosoe 3nanue, 2007. - 394 c.

9. lenncos, B.A. D1eKkTponpruBOoabl IEPEMEHHOTO TOKA C YACTOTHBIM YIIPABJICHUEM:
Vue6noe mocodue / B.A. Jleaucos. - Ct. Ockon: THT, 2013. - 164 c.

10. Enudanos, A.IT1 OcHoBrsl anektpornipuBoza / A.Il Emudanos. - CII6.: JIans, 2008.



-192c.

11. Enudanos, A.I1. Ocuossl anekrponpuBoaa / A.Il. Enudanos. - CI16.: JIans,
2009. - 192 c.

12. Enudanos, A.Il. Dnexrponpuson: Yueonuk / A.Il. Enudanos, JI.M. Munaitayx,
A.T'. T'ymmnckuid. - CII6.: Jlans, 2012. - 400 c.

13. Enudanos, A.I1. Dnexrponpuson / A.Il. Enudanos. - CII6.: Jlans, 2012. - 400 c.

14. Enudanos, A.I1. OcHoBsI 31ekTponpuBoaa: Yue6Hoe nocobue / A.Il. Enudanos.
- CII6.: Jlanb, 2008. - 192 c.

B) MeToauuyecKue yKa3aHus:

1. UccnenoBanue acCHHXpOHHON MaIIMHbL: MeToau4ecKue yKa3aHus 10 BBINOJTHEHUIO
nabopaTopHOl pabOTHI CTYICHTAMHU OYHOU U 3209HOHN (opM O0OyUYEHHS CIECIHATBLHOCTH
"T'opnoe aeno". Marnutoropck: MI'TY, 2015. — 14 c.

2. UccnenoBanue 4acToTHOTO ipeobOpaszoBatens Simens Micromaster 420:
MeTtoanyeckre yKa3zaHHs [0 BBITOJIHEHHUIO JJAOOPaTOPHON pabOTHI CTYIGHTAMH OYHOU U
3a049HOM (hopM oOydueHuss crenuaibHOCTH "T'opHOE neno". Marautoropck: MI'TY, 2015. —
14 c.

r) lIporpammHuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe obecnevenue

Haumenosanue .

10 Ne norosopa CpoKk JeiicTBuUS JIMIICH3UH
7Zip cB000HO pactpocTpansemoe 10 06eccpoyHO
ACKOH Komnac
3D 5.16 J-261-17 ot 16.03.2017 OeccpouHo

IIpodeccuonanbubie 6a3bl JAHHBIX U HHPOPMAMOHHBIE CIPABOYHbIE CHCTEMBbI
HazBanme kypca Ccpuika
HanmonaneHas uHpopManmoHHO-aHATUTHYECKAST URL:
cuctema — Poccuiickuit nHaeke HayuHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp
®denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexaenue «DenepanbHbIil HHCTHTYT URL: http://www1.fips.ru/

MIPOMBIITUICHHOM COOCTBEHHOCTHY

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TeXHI/I‘-ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!:



VYyeOHbIC ayAUTOPUH IJIs1 IPOBEACHUS 3aHITHH :

- MyJBTUMEIUIHBIC CPEICTBA XPaHEHHSI, TIepeadn U PEACTABICHUS HHPOPMAITUH.

YdeOHbIe ayIUTOPUH [T IPOBEICHUS 3aHITHI JIJIsl IPOBEJCHUS IPAKTUICCKUX
3aHATHUI:

- MyJBTUMEIUIHBIC CPEICTBA XPaHSHHS, IEpeIayn U NPEACTABICHUS HHPOPMALINY;

- IOCKa, MYJIbTUMEIUAHBIA TIPOCKTOP, IKPaH.

Y4eOHbIe ayIUTOPUH [T IPOBEICHUS TPYIIIOBBIX M WHIWBHYaTbHBIX
KOHCYJIbTAIIHiA, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluN

- MYJIbTUMEUHHBIC CPEICTBA XPAaHEHHUS, IEPeIavll U MPEICTaBICHIUS HHPOPMAIIHH;

- I0CKa, MYJIbTUMEAUNHBIN IIPOEKTOP, IKPaH.

[TomemeHus A1 CAaMOCTOSITEIILHON pabOThI 00YJArOIIIMXCS:

- IepCOoHaIbHbBIE KOMITbIOTEPHI ¢ TTakeToM MS Office, BbIX010M B HHTEPHET U C
JOCTYIIOM B 3JIEKTPOHHYIO 00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

[Tomerenus s XpaHEeHUs U TPOPHIAKTUIECKOTO 00CTYKHUBaHUS y4eOHOTO
000pyI0BaHUSA:

- CTEJUTAXH [T XpaHEHHs y4eOHO-HATIISAHBIX TOCOOUH U y4eOHO-METOqMYECKON
JOKYMEHTAIUH.

Jlabopatopusiit crena FESTO



[Tpunoxenue 1

6 YueOHO-MeTOAHYECKOe o0ecleyeHrne CaMOCTOsATeIbHOI padoThl 00y4a0IIMXCS

[To mucruruinHe «IEKTPOOOOPYIOBAHUE U AIEKTPOCHAOKEHUE TOPHBIX IPEIPUSITHIN TPETYCMOTPEHA
ayUTOpHAs U BHEAYAUTOPHASI CAMOCTOSITENIbHAs paboTa 00yJarouxcs.

CamocrosTenbHas padoTa 1o OCBOCHUIO AUCIUILIUHBI HEOOXO0IMMa 1S YTITyOJIeHHOTO N3Y4eHUs
MaTepuaia kypca. CamocrosTenbHas padoTa CTyIeHTOB periiaMeHTHpyeTcs rpadukaMu ya4eOHOTo
polLecca U CaMOCTOSATEIbHON PabOTHI.

CaMocrosTenbHas pa60Ta CTYACHTOB COCTOUT U3 CICAYIOIIUX B3aMMOCBA3aHHBIX JacTew:

1) V3y4eHne TeopeTHYECKOro MaTepuaia B popme:

e (CaMocCTOsATENbHOE U3YUYEHNE YUEOHON 1 HAYUHO JINTEPATYPbI IO TEME

e [lonck monomHUTENBEHON HHPOpPMAIHH 110 TeMe (padoTa ¢ OudIMorpaduIecCKUM MaTepruaiaMu, ¢
ANIEKTPOHHBIMU OuOIMoTeKaMu 1 DOP, HHPOpMAITMOHHO-KOMMYHUKALIMOHHBIE ceTH VHTEepHET).

OcraTouHble 3HaHUS ONPEACIIAIOTCS PE3YJIbTaTaAMU ClIauu (3a4eTa).

2) TToaroToBka K 1abOpaTOPHBIM 3aHATHIM

Ilepeuens meopemuueckux 60npocos K 1a60pamopHvim padomam

Tema 1.1 OcoGeHHOCTH IKCIUTyaTallui U KOHCTPYKTUBHOT'O UCIIOJIHEHUS] TOPHOT'O 3JIEKTPOOOOPYA0BaHUS
VYcioBusl 3KCIIyaTalluu 3JIEKTPOOOOPYAOBAaHUS MPHU MOA3EMHON M OTKPBHITOM pa3paboTke MOJIEe3HBIX
uckonaembix. OCOOEHHOCTH KOHCTPYKTUBHOT'O UCIIOJIHEHHSI TOPHOTO 3JIEKTPOOOOPYA0BaHUS.

[Tonsstne o0 ypoBHe M BHJAX B3pbIBo3aUTHL. Kiaccubpukanus s1eKTpooOOpyJOBaHUS MO YPOBHIO
B3pbIBO3AIINUTHI. Bubl B3pbIBO3amuThl. TpeOoBaHus, IPEAbABIsIEMbIE K TOPHOMY 3J1EKTPOOOOPYAOBAHUIO
HOPMAaJILHOTO, TIOBBIILIEHHOH HaJIe)KHOCTH, B3pPhIBOOE30IIaCHOT0, 0COOOB3PHIBOOE30IIACHOTO UCTIOJIHEHHMS.
O6nacTh NpUMEHEHUS 3JIEKTPOOOOPYAOBAHUS PA3IMUHOr0 UCIIOIHEHUS. VcnibiTaHNe B3pbIBOOE30I1aCHOTO
anekTpooOopynoBanus. TpeOoBaHus mpaBuia  O€30MACHOCTH K  PYIHHYHOMY OOOPYIOBaHUIO,
HaXOJAIIEMYCs B OKCIUTyaTalluH.

Tema 1.2 OcHOBBI 3JE€KTPONIPUBOAA

OcHoBHble ompeaeneHuss W kiaccuduxanus. Hceropus pasButus snekrponpuBoaa. Ilonstus o6
YCTPOMCTBE DIIEKTPONPUBOAA. DJIEKTPONPHUBOIBI, NPUMEHSEMbIE JUIsl TOPHBIX MAIlMH U YCTaHOBOK:
OCHOBHBIE THUIIBI W KOHCTPYKTHUBHBIE OCOOCHHOCTH. MeXaHHWYeCKHe XapaKTEepUCTUKU M CBOWCTBA
JBUraTeNeil MOCTOSHHOTO TOKAa C IOCJIEIOBATENIbHBIM M CMEIIAHHBIM BO30YKIEHHEM, O0JIaCThb HX
IIPUMEHEHUs. MeXaHnJeckre XapakTepUCTHMKM W CBOMCTBA JBHTATEIEM IEPEMEHHOTO TOKa,
HKCIUTyaTallMOHHBIE OCOOEHHOCTH M 00JIaCTh UX IpuMeHeHHss. OCOOEHHOCTH YIIpaBJIEHUS JBUTATEISIMU
MIOCTOSIHHOTO U TepeMeHHOro Toka. CrocoObl peanu3alil pPeryJupoBaHUsS YacCTOThl BpallleHUs H
peBepCUpOBaHUS DJIEKTPOJBUTATENEeH. DIEKTPONPUBOJI IO cucreMe reHeparop-asurarens (I'-10):
KOMITOHOBKA, MEXaHUYECKUE XapaKTEPUCTUKU U CBOMCTBA. OCOOEHHOCTH 3JEKTPUUECKUX MPHUBOJIOB IO
cucreme [-JI ¢ onHOCTymeHYaThIM BO3OYXICHHMEM M TPEXOOMOTOYHBIM JIBUTATENEM, O00JIacThb
npuMeHeHus. OCOOEHHOCTH 3JEKTPUUECKOro TMmpuBoaa mo cucreme [-J ¢ MarHuTHBIM WM
3JIEKTPOMArHUTHBIM YCHIIUTENEM U 001acTh UX NMpuMeHeHus1. OcCOOEHHOCTH JIEKTPUUECKUX MTPUBOIOB 110
cucreme [-J[ ¢ TUpuUCTOpHBIM BO30yAMTEIEM, THPUCTOPHBIA mpeoOpasoBarens-aABurarens (TII-/) u
4acTOTHBIA TpeoOpaszoBatens-asurarensb (UII-J[), oGmacte ux npumenenus. I[lomoxxenust o BbiOOpe
JNEKTPUYECKUX JIBUraTeNIed MO MOIIHOCTH C Y4E€TOM XapakTepa HArpy3Kd W YCIOBHM JKCIULyaTallWH.
TpeboBanus mpaBui Texanueckoi skcruryatanuu (I1T9) u nmpasun 6e3onacHoctu (I16) mpu skcmmyaranum
U PEMOHTE 2JICKTPOJABUTATEIICH.

JlaboparopHo-nipakTuyeckoe 3ansaTue 1.2.1

N3ydenue cxem anekrpornpuBoaa no cucreme I'-J1. PerynupoBanue yactotsl BpameHus B cucteme I'-/1.
Tema 1.3 PynHuuHBIE 25IEKTPOABUTATENN

OcHOBHBIE OmIpefeNeHus] U KiIaccupuKanys. DIeKTPOJBUTaTENIN €IUHON CEpUM AJIS YTOJIBHBIX IIaxT.



OOnacte MpUMEHEHMs pa3lIWYHBIX BHUJOB NMpHUBOAA. POX TOKa M BETMUYMHA HANPSDKEHHUS JUIS THTAHUS
AJIEKTPOJIBUTATENCH.

OO6ume monmoxkeHust o BbIOOPY anekTpoaBuratTeneii. Harpysounsie auarpammsel. HarpeB u oxnaxaeHue
anekTpoaBuratTeneil. Pexumsl paboTsl 3nekTpoaBurareneid. BeIOop MOIIHOCTH 35IEKTpOABUraTeNs MpU
Pa3NIUYHBIX PEKUMAX PaOOTHI.

OKCIulyaTtanus 3JIEKTpOJBHraTesiel. XapaKTEepHbIE HEUCIPABHOCTU. MOHTaXK, PEMOHT M HCIBITAaHUE
anekrpoasurateneii. IITO wu IIb mpm TexHHYecKOM OOCTY)KMBAaHWHM, SKCIUTyaTalldd W PEMOHTE
JNIEKTPOABUTATENCH.

JlabopaTopHo-nipaktuueckoe 3anstue  1.3.1

N3yueHne KOHCTPYKLMH, MEXaHMYECKOM XapaKTepUCTUKH M OCHOBHBIX CBOMCTB Tpex(a3HbIX
ACUHXPOHHBIX JJIEKTpOABUIaTese. BoIsiBIeHNE U yCTPaHEHUE HEUCIIPABHOCTEN.

Tema 1.4 DOnexrpudueckas annaparypa YIPaBJICHHS M 3alUThl JICKTPUYECKUX [BUTATEICH MAaIlMH U
MexaHu3MoB HanpsikeHnueM g0 1000 B

Ha3nauenne u kinaccuukanuss anmaparypbl YIpaBJIE€HUS W 3allUThl. YCIOBHbIE TIpaduueckue
0003HAYCHHS HIIEMEHTOB B SJICKTPUYECKUX CXEMaX.

AnmnapaTsl U NPUHLMIUAIBHBIE CXEMbl MaKCUMaJIbHOW TOKOBOHM 3amuThl. Pacuer, BHIOOp M IOBepka
YCTaBOK TOKa U OJIOKOB MaKCHMaJIbHOW TOKOBOH 3allIUThl, BCTABOK IUIABKUX IIPEIOXpaHUTENCH. Anaparsl
U NPUHLUIHUAIBHBIE CXEMbl TEIJIOBOW 3aIUMTHI, 3alIUTHl OT ONPOKUIBIBAHUSA WJIM HECOCTOSABILErOCs
ITyCKa.

OnekTpuyeckas anmaparypa py4HOrO M IIOJIyaBTOMAaTHYECKOTO YIPABIECHUS DIIEKTPUYECKUMH
JBUTATENSIMU MallMH U MEeXaHU3MOB. Ha3HaueHue, THITbI, 0COOEHHOCTH KOHCTPYKIIMH Pa3beIUHUTEICH,
PYUHBIX B3pbIBOOE30IIACHBIX IIyCKaTeNel, KOHTPOJUIEPOB, aBTOMAaTUYECKUX BBIKIIIOYATEICH.

KonTakTHas cucrema annapaTypbl YIpaBJICHHUs, dJCKTPUIECKas yTra ¥ criocoObl ee ramenus. besmyrosas
1 OECKOHTAKTHasi KOMMYTalusl.

DOneMeHThl anmnapaTypbl JHMCTAHIIMOHHOTO M AaBTOMAaTHYEeCKOro ympasieHus. Ha3zHauenue, TuIBL,
0COOEHHOCTH KOHCTPYKIIMH KHOIIOYHBIX ITIOCTOB, OJIOKOB U IYJIbTOB YIIPABICHUSI, KOHTAKTOPOB.
OnekTpuueckas amnmaparypa JIUCTAaHIIMOHHOTO M aBTOMAaTHYECKOrO YIPABIEHUS AIIEKTPUUYECKUMU
JBUTaTeNIMU MalllMH U MeXaHU3MOB. OCHOBHbBIE BUJIbI, IPUHIUIHATIbHbBIE CXEMBbI 3aIIUThHI U OJIOKUPOBOK
OT IMOTEpPU YNPABIAEMOCTH, OT OOpbIBA WJIM YBEIMUYEHUS CONMPOTHUBIICHUS LENU 3a3€MJICHUS, TOKOBOH
3alIUThl OT MEeperpy3kH, OJOKMPOBKH, MPEMATCTBYIOUIEH BKIIOYEHHUIO ITyCKaTeNs IpH CHUKEHUHU
COIPOTHUBIIEHUS M30JIALIMN HUKE HOPMUPYEMOI BEJIMUMHBI B OTXOSIIEM YYaCTKE CETH U OT OJIOKMPOBKH,
OTPaHUUYMBAIOLIEN YAaCTOTY BKIFOYECHHMS ITyCKATEIS.

PeBepcuBHBIE U HEpEeBEPCHUBHBIE MAarHUTHbBIE ITyCKATENIM B PyJHUYHOM HcrionHeHnu. Ha3nauenue, Tumsl,
TEXHUYECKHE XApAaKTEPUCTUKH, YCTPOMCTBO, CXEMBI IEKTPUUYECKUX COECIMHEHUH. Buapl 3amuTsel u
OomokupoBku. Pon ympaBnenus. Bunael curHanuszanyy, BO3MOXHBIE HEHCIIPABHOCTH M CIIOCOOBI HX
YCTpaHEHHS.

MarauTHble CTaHUUU JUISL  JTOOBIYHBIX, NPOXOAYECKHUX, TPAHCIOPTHBIX MAIIMH U MEXaHU3MOB.
HazHnaueHnue, TUIIBI, TEXHUYECKUE XapaKTEPUCTUKH, YCTPONUCTBO, CXEMBI DJIEKTPUUECKUX COEAMHEHUN.
IIyckoBble arperarsl s py4HBIX 3JIEKTpocBepi. Ha3HaueHue, TUIIBI, TEXHUYECKHE XAPAKTEPUCTHKH,
YCTPOKHCTBO, CXEMBI AJIEKTPUUECKUX COeTUHEHNH. Bubl 3amuTsl U 610kupoBku. Pox ynpasnenus. Buabt
CUTHAaJIM3alliH, BO3MOXHbIE HEHCIIPABHOCTH U CIIOCOOBI MX YCTPAaHEHUSI.

ITopsimoxk BbIOOpa ¥ TMpOBEpKH ammaparoB ympasieHus. [Ib mpu skciulyatTauum M peMOHTE
3JEKTPOANNapaTypshl.

JlaGopatopHo-nipakTHueckoe 3ausaTue 1.4.1

HcnbiTanue n HaCTpolKa MaKCUMaJIbHOM TOKOBOM 3aIlUTHI aIlllapaToB.

JlaGopaTopHo-TipakTHUecKoe 3aHsATHe 1.4.2

N3yueHnne KOHCTPYKUMN, IPUHIUIIA AEHCTBUSA U CXEM JJIEKTPUYECKUX COCAMHEHUH anIapaToB Py4HOIO
YIIPABICHUS: PAa3bEeIUHUTENIEH, PYUYHBIX ITyCKaTeled, KOHTPOJUIEPOB, aBTOMAaTUUYECKHUX BBIKIIOYATEIEH.
HcnplTaHne anmnapaToB py4HOTO YIIPAaBJICHUS.

JlaGopatopHo-nipakTHueckoe 3ausatue 1.4.3

N3ydeHne KOHCTPYKUMM, MPUHLMMNA JEUCTBUS M CXEM DSJIEKTPUUYECKUX COCAMHEHHUN HEpPEBEPCUBHBIX
MarHuTHBIX ITycKaresnei. McnelTtanue anmaparos.

JlaGopaTopHo-tipakTHUecKoe 3aHsatue 1.4.4

N3ydyeHue KOHCTPYKLMM, NMPUHLMUNA JEUCTBUA M CXEM JJIEKTPUUYECKUX COEIUHEHUN HEPEBEPCUBHBIX
MarHMTHBIX ITyCKaTeJIed pa3InYHbIX THIIOB. McnibITanue anmaparos.

JlaGopatopHo-nipakTHueckoe 3austue 1.4.5



N3ydyeHue KOHCTPYKIMK, NPUHLHINA JICUCTBUS M CXEM DJJIEKTPHUYECKUX COEAMHEHHUN pPEBEPCUBHBIX
MAarHUTHBIX ITycKaTenei. McnblTanue anmnaparos.

JlaGopaTopHo-TipakTHuecKkoe 3ausTue 1.4.6

N3yuyeHne KOHCTPYKIMM, NpPUHLMNA JEHCTBUA U CXEM DJEKTPUYECKUX COEIMHEHHM MAarHUTHBIX
nyckarenei Ha HanpspkeHue 1000 B. McnpiTanue annapatos.

JlaGopaTopHo-nipakTHyecKoe 3anarue 1.4.7

N3ydyeHne KOHCTPYKIMHI, IPUHIUIIA AEHCTBUS U CXEM JIEKTPUUYECKUX COCAMHEHUN MarHUTHBIX CTaHLUMA
ynpasieHus. McnplTanne cTaHui yrpaBiaeHUsI.

Tema 1.5 DnexTpoobopyI0BaHKE ISl OCBEIICHUS MTOA3EMHBIX TOPHBIX BBHIPAOOTOK

3HaueHUe OCBEUICHMS MOJ3EMHBIX TOPHBIX BbIPAOOTOK. (OCHOBHBIE CBETOTEXHHUYECKHE BEIUYHHBI.
DNeKTpUUECKNE UCTOYHUKHU CBETA U UX CBOMCTBA.

CranuoHapHble U MEPEHOCHbIE PYJHUYHbBIE OCBETUTENbHbIE TPUOOpL. HazHaueHue, TUIIBI, TEXHUYECKHE
XapaKTEPUCTUKU U YCTPOMCTBA, CXEMbI BKIIOUEHHS B CETb.

DnexkTpoobopyAOBaHNE U IPUHIIMITUATILHBIE CXEMBI AJIEKTPOOCBETUTENBHBIX YCTAHOBOK. MeTO/ bl pacueTa
AJIEKTPUYECKOTO OCBEIICHMSI TOA3EMHBIX BbIpaboTOK. HOopMbl ocBelieHHOCTH padounx mect. TpeboBanus
IITD un 11b npu sKcTyaTaluy OCBETUTENBHBIX CETEN U YCTaHOBOK.

JlabopaTopHo-tipakTuueckoe 3anstue 1.5.1

W3ydyeHrne KOHCTPYKIMI 3IEKTPOOOOpYIOBaHUS M COOpKa SJICKTPUUECKOH CXEMbl CTallMOHAPHOM
OCBETUTEJIBHOW YCTaHOBKH.

Tema 1.6 DnekrpoobopyaoBaHHEe U AIEKTPUUECKHUE CXEMbI JAUCTAHIIMOHHOIO YIPaBJICHHS MalllMHAMU,
MEeXaHU3MaMH U YIiie100bIBaOIIMMU KOMIUIEKCAMU

O6mue cBeeHus 00 ynpaBiaeHUH MalllMHAMK, MEXaHU3MaMH U yriieJ00bIBAIOIIMMHI KOMILIEKcaMu. Buibl
ynpasiaeHus. [lpuHIUMNManbHBIE CXEMbl JUCTAHLIMOHHOTO  YIPABJIEHHUS TOPHBIMH  MallMHAMMU:
TPEXIIPOBOIHAS, TBYXIIPOBOHAS, IBYXIIPOBOAHAs 0e3 caModukcanuu. JJoCTONHCTBA ¥ HEJOCTATKH.
OcHoBHblE TpeOOBaHUS K CXEMaM JHMCTAaHLUMOHHOTO yIpaBieHWs. Buapl 3amur, npeaycMOTpEeHHbBIE B
CXeMax JHUCTAaHI[MOHHOTO YIpaBlieHUs, OJIOKMPOBKA MOCIIEI0BATEILHOCTH BKIIFOUEHUS ITyCKaTeNei.
JlaGopaTopHo-tipakTHUeckoe 3ansatue  1.6.1

COopka 1 uCIBbITaHUE HJIEKTPUIECKON CXEMbI IUCTAHLIMOHHOTO YIIPAaBJIEHHUS YTOJIbHBIM KOMOAHOM.
JlaGopaTopHo-tipakTHYecKoe 3ansaTue  1.6.2

COopka 1 UCIBITaHUE HJIEKTPUYECKON CXEMbI AUCTAHIIMOHHOTO YIPABJIECHUS PYYHBIM 3JIEKTPOCBEPIIOM.

Paznien 2 DnexTpocHabkeHNe FTOPHBIX TPEANPUATUH

Tema 2.1 DnexTpocHaOXeHUE NMOA3EMHBIX MAIIMH U MEXaHU3MOB

XapakTepucTUKa MPUEMHUKOB 3JEKTPUUECKON PHEPrHH B MOA3EMHBIX BbIpaboTkax. CriocoObl MUTaHUS
MOJI3EMHBIX 3JIeKTponoTpeduTenei. Beibop Mecta pacnosokeHHs LHEeHTPATbHON MO3eMHON MOJICTAHLIUU
(LIITIT), ee yctpoiicTBO, 000opyaoBaHue. PacnonoxkeHue U yCTPONUCTBO pacCTIpeeTUTEIbHBIX TTOI3EMHBIX
nyHktoB (PIIIT) nanpsoxenuem ceie 1000 B.

Pynnuynas anmapaTypa ynpaBiaeHUs U 3aluThl HanpspkeHrueM 6 kB. KoMmmuiekTHbIe pacnpeaenuTebHble
ycrpoiictBa (KPY) ans moa3eMHBIX TOpHBIX —BBIpaOOTOK. Ha3HaueHue, THUIBI, TEXHUYECKHE
XapaKTePUCTUKHU, YCTPOMCTBO, CXEMBbl JJIEKTPUUYECKUX COEOUHEHHH. BUIpl 3alUT W CUrHanIM3aIuu.
DJeKTpuYecKrue U MeXxaHuieckre OJ0KUpoBKH. Po yripaBieHust, BO3MOKHBIE HEHCIIPABHOCTH U CIIOCOOBI
ux ycrpanenud. [Ib npu TexHumueckoM 00CTyKMBaHUU, HKCIUTyaTallUM M PEMOHTE 3JIEKTPOYCTAHOBOK
HanpspkeHueM cseie 1000 B.

OcCHOBHbBIE TPHUHIMUIIBI MOCTPOEHUSI CUCTEM DJIEKTPOCHAOKEHUS MallMH M MEXaHU3MOB OUUCTHBIX U
MOATOTOBUTENBHBIX 3a00€B JIJIS IMAXT C MOJIOTUM, HAKJIOHHBIM U KPYTHIM 3aJIETaHHEM I1JIaCTOB.
[lepenBuxHbie TpaHchoOpMaTOpbl U TpaHCPOPMATOPHBIE TMOACTAHLMU JJS TUTAaHUS TOA3EMHBIX
notpeduteneil. HaznaueHnue, TUIIBI, TEXHUUECKUE XAPAKTEPUCTUKHU, YCTPOMCTBO, CXEMBbI IJIEKTPUUECKUX
COCIMHECHHMM. BHABl 3alUT W CUTHAIM3AIUHU. DJEKTPUUECKHE W MEXaHHYeCKHe OJIOKUPOBKU. Pon
yIIpaBJIeHUs, BO3MOXKHbIE HEUCTIPABHOCTH M CIIOCOOBI MX ycTpaHeHus. OrnpeeieHue MOIHOCTH U BBIOOD
000pyI0BaHUS YIaCTKOBOM TpaHC()OPMATOPHOM TOICTAHIINH.

[IlaxTHBIC KabenbHbIe ceTd. HazHaueHune, MapKu, cEYeHUS U JOMYCTUMBIE HArpy3KH Ha CHIIOBBIC KHIIBI
kabenst. CiocoObI MPOKIaAKU Kabesei B 0I3eMHBIX TOPHBIX BBIPAOOTKAX.

OcHOBHBIE METOJIBI pacueTa, BBIOOpa M MPOBEPKHU KaOETBHBIX CETEH, anmapaTyphl YIPaBICHUS U 3alUTHI.
Pacuer HHM3KOBONBTHOW KaOEIHHOM CETH NMPHU MYCKE M HOPMAJBHBIX pekuMax padoTel. Pacder TokoB
KOPOTKOI'O 3aMbIKaHUSI.



JlaboparopHo-nipakTuyeckoe 3ansaTue 2.1.1

N3ydeHne KOHCTPYKIMHA M cXeM ajekTpuueckux coenuHenuit KPY nanpsiokenuem 6kxB. HcnbiTanue
AIEKTPUUYECKUX alnaparoB.

JlaGopaTopHo-TipakTHYecKOe 3aHaThe 2.1.2

W3ydenne KOHCTPYKIMH M CXE€M OJJIEKTPUUYECKHX COCAMHEHUH MepeIBM)KHBIX TpPaHCPOPMATOPHBIX
noacraniuii. Mcnpitanue TpancopMaToOpHBIX MOACTAHIUH.

JlabopaTopHo-nipakTHyeckoe 3anstue 2.1.3

[TproOpereHue HaBBIKOB COSMHEHHS M peMOHTa Kabeneil. McnpiTanue maxTHeIX THOKUX Kabesei mocie
pEMOHTA.

Tewma 2.2 DnekTpocHaOKEHUE PYAHUKOB U ITaXT

XapakTepucTUKa NOTpeOUTENeH IMEKTPOIHEPTUH Ha TOPHBIX mpeanpustusx. Kareropuu norpedurenei
ANEKTPOOHEPTMH B  OTHOUICHHMM OOECIeYeHHs] HAJIeKHOCTH HMX JJeKTpocHaOxkeHus. CxeMsl
AJIEKTPOCHAOKEHHUS PYIHUKOB M LIAXT.

YCTpoiicTBO BO3AYLIHBIX JIMHUN 3yieKTporepeaad. TUmbl 1 Mapku MPOBOAOB, CIIOCOOBI UX KPEIUICHUS U
coequHeHUs. TUnbl U KOHCTPYKUUU OHOp. YCTPOMCTBO KaOenbHBIX JUHMM. Tumbl u Mapku kaOenew,
CHOCOOBI MX MPOKIIAIKH.

Bo3nukHoBenue, Buiabl W mocneAcTBUs  KOopoTkux  3ambikanuii  (K3).  Tepmuueckoe u
aneKkTpoanHaMuyeckoe neictBue TokoB K3. Xapakrepucruka npouecca K3. Pacuer TokoB K3 u crioco6st
WX OTPaHUYCHHUSI.

DneKkTpooOOpyAOBaHNE MOBEPXHOCTH IAXT. DIEMEHTHI BBICOKOBOJIBTHOTO OOOpPYIOBAHUS IMOACTAHIIUH.
Haznauenuwe, TUIbI, TEXHUYECKHE XapPAKTEPUCTUKU. YCTPOHCTBO U BHIOOP H30JISATOPOB, IIUH,
MpEeAOXPaHUTENECH, Pa3beIUHUTENCH, BBIKIIOYATENEH HArpy3Ku, OTIEIUTENIEeH, KOPOTKO3aMbIKATENEH,
MAaCJISTHBIX W BO3/YIIHBIX BBIKIIOYATENEH, U3MEPUTENLHBIX TPaHC(POPMATOPOB TOKA M HANPSHKEHUS,
peaKTopoB, CHIOBBIX TpaHchopmaropoB. I[IpuBonabl pazbeauHHUTENEH, BBIKIIOYATENCH HArpysKH,
MACJISIHBIX BBIKJIFOYATEIICH.

KPVY, tpanchopmaropHbie MOJACTAaHIMH. YCTPOMCTBO TiaBHOW mnoHu3utensHOM mnoxactaniuu (I'TIIT).
3almuTHOE 3a3eMJIeHHE Ha MHoACTaHUMsSIX. KOoHTposb Hajx cocTosHueM H30isIIMH. JlokymeHTanus Ha
MOACTaHIUSAX.

OO61ue cBesieHus 0 penelHo 3amuTe. TUIBI pese U UX KOHCTPYKTUBHBIE 0COOEHHOCTH. CXeMbl peeiHoi
3alUThl JUHHUHA JJIEKTporepeaay, CHIOBBIX TpaHC(HOPMATOPOB M DIEKTPOJBUTATENCH HANpsKEHHEM
cseimre 1000 B.

3amuTa MOACTAHIMK OT MPSAMBIX YJapOB MOJHUU. 3alluTa 3JIEKTPOOOOpYAOBaHUS MOJCTAHIMK OT
nepeHanpsbkeHus. Mepbsl 0€30macHOCTM HpH  OOCIY)KMBAHMM M OKCIUTyaTalldd BBICOKOBOJBTHBIX
anmnapaToB U IEKTPUUYECKUX CETEH.

JlaGopaTopHo-tipakTHueckoe 3ansatue  2.2.1

N3yuenne KOHCTpyKIMH snekrpoobopynoBanus [TIII. McnblTaHue 3IEKTpUUECKUX —almapaToB
MTOBEPXHOCTHOM MOACTAHLIUH.

JlaboparopHo-TipakTUyecKoe 3aHsaTHe  2.2.2

COopka cxembl peneitHoi 3amuThl. McnbiTanue u HacTpoiika mpruOOpoB peeiHON 3alUThI.

Tema 2.3 TeXHUKO-93KOHOMHUYECKHE TOKA3aTEeNN AIIEKTPONOTPEOICH S TOPHBIX TPEANPUATHIA

OO0mue cBeleHHs O TEXHUKO-DKOHOMUYECKHX TIOKa3aTeNaX »JJeKTponoTpedieHus. YyeTr pacxona
AJIEKTPOIHEPTUM HA TOPHBIX MPEANPUATUSIX. Y I€JIbHbIE HOPMBI PacXojia 3JEKTPOIHEPTUU OTACIIbHBIM
TEXHOJIOTUYECKHUM IPOLIECCOM FOPHOTO MPOU3BOICTBA U MPEANPUATHEM B IIEJIOM.

Koaddunment MomuocTu smekTpoyctaHoBoK. OnpeseneHre o0IenaxTHoro ko3 guineHTa MOIHOCTH.
[IpuunHbI ¥ OCIEACTBUS HU3KOTO KO3 duiinenTa MolHOCTH. PeakTHBHAs MOIIHOCTh. MeponpusTs Mo
CHI)KEHHUIO noTpeOieHus pEaKTUBHOU MOIIHOCTH " CIIOCOObI ee KOMIIEHCAI1H.
Opranu3aliOHHO-TEXHUYECKHE MEPOTIPUSATHUS 110 IKOHOMHUU AJIEKTPOIHEPTUH.

OmnpeneneHre OCHOBHBIX TEXHHMKO-PKOHOMHUYECKHMX IOKa3zarenel snekrpornorpebienus. OmnpeneneHue
CTOMMOCTH 3JIeKTposHepruu. Tapudukanus snekrposnHepruu. OnpeaeneHue cedecToMMOCTH TPOAYKLINUN
[0 BJIEMEHTY «JJIEKTPORHEPTHU», YAEIBHOTO MOTPEOJICHUS AJIEKTPOIHEPTUU U SHEPTOBOOPYKEHHOCTH
Tpya.

Tema 2.4 PyaHuuuHasi CUTHaIM3aIMs U CBS3b

Ponbp ¥ Ha3zHaueHWEe pPYAHUYHOM CUTHAIM3ALMM W CBA3U. Amnmaparypa curHaiuzanuu. CTBOJIOBas,
TPAHCIIOPTHAS U IUCTIETYEPCKAsi CUTHAIM3ALIUS.

Buasl pyaauuno# cBsi3u. [JucneTyepckoe ynpaBieHUe MPOU3BOJICTBOM.



Paznen 3 DnexTpoOe30macHOCTh

Tema 3.1 OnacHOCTb MOPAXKEHUSI JEKTPUUECKUM TOKOM

JleficTBUE D3JIEKTPUYECKOTO TOKa Ha OpPraHuM3M 4esoBeka. Buabl mnopaxeHus. AHaIW3 NPUYUH
ANEKTpOoTpaBMaTu3Ma. PaKkTOpbl, ONPEAEIAIOUINE CTENEHD TOPAKEHUS MIEKTPUIECKUM TOKOM. DaKTOpHI,
BIMAIOIIME HA HUCXO0A nopaxeHusd. ONacHOCTh NOPaKEHUs 3IEKTPUYECKUM TOKOM B CHCTEMax ¢
M30JIMPOBAHHON U 3a3eMJICHHOW HEUTpasbio TpaHchopMaTopa.

Tema 3.2 3ammTa OT NOPAKEHUS AIEKTPUUECKUM TOKOM

Mepsbl 3aIUTHl OT HOPAXKEHUS JIEKTpUYECKUM TokoM. Ha3HaueHue, yCcTpoiicTBO, KOHTPOJIb U MPOBEPKa
3alIUTHBIX 3a3eMJICHUH B IMOA3EMHBIX TOPHBIX BbIpaOOTKaxX. 3a3eMJICHHE MAallWH, alapaToB,
NEPEABIKHOTO U TIEPEHOCHOTO 3JIEKTPOOOOPYIOBAHHS.

Ammaparhbl 3alUThl OT yT€UEK TOKa Ha 3eMJII0, UX Ha3HaueHUe, YCTPOMCTBO, 00JacTh MpPUMEHEHUS.
VYcinoBHble 0003HAUEHUS, MPHMEHSEMBIE B CXEMax »JJCKTPUYECKUX COCTUHEHHH. XapaKTepHbIE
HEHCIIPABHOCTU B CXEMax EKTPUYECKUX COCIMHEHUI anmnapaToB 3allUTHl OT YTEUEK TOKA Ha 3eMIIIO U
CIIOCOOBI UX YCTPaHEHHUS.

OxkazaHue TMOMOIIM TOCTPAJaBIIUM OT BO3JEHCTBHUS JJEKTPUUECKOTO TOKa. TpeboBaHUS K CHUCTEMaM
3a3eMJICHUS U amfapaTaM 3allUThl OT YTEYEeK TOKA Ha 3eMIIIO.

JlaGopaTopHo-nipakTHUeckoe 3ansaTue 3.2.1

H3ydyeHne KOHCTPYKIMK 3a3€MIISIIOIIMX YCTPOWCTB M CXEM JJIEKTPUYECKUX COCIWMHEHHUI anmnapaToB
3alUTHI OT YTEUEK TOKa Ha 3eMJIt0. MI3MepeHne ConpoTUBICHUS 3alUTHBIX 3a3€MJICHUN.

KypcoBoe npoektupoBanue

Henu u 3a1aun KypcoBOIro NpOEKTUPOBAHHUS:

- CUCTeMaTH3allMsl, PaclIMPEeHNE U 3aKPEIUIEHUE 3HAHUH 110 TUCIUILINHE;

- IpUOOPETEHNE HABBIKOB IPAKTUUECKOI0 MCII0JIb30BaHUSI TEOPETUUECKUX 3HAHUHM IO BBIOOPY, pacueTy u
IIPOBEPKE NIEKTPUUECKUX CETEH, alapaToB yIpaBIeHUS U 3aIUTHI;

- pa3BUTHE HaBBIKOB CAMOCTOSATEIbHON Pa0OTHI C HAYYHO-TEXHUYECKON U CIIPAaBOYHOM JINTEPATYPOil.
KypcoBoii mpoekt odopmiisieTcst B COOTBETCTBUHU € ACUCTBYIOIUMH TpeOOBaHUAMH, T.€. HA CTAHIAPTHBIX
muctax (opmara A4. O0beM KypcoBoro mnpoekra coctanisieT 15-20 mpoHyMepOBaHHBIX JIUCTOB TEKCTA.
IIpy HanMcaHUM KypcoBOro MpOEKTa cieAyeT noib3oBarbes AciictByrommumu 'OCTamu. B kypcoBoMm
MPOEKTE JOJKHBI OBITH MPECTABICHBI TAOIHUIII, TPAPUKH, OTPAKAIOIINE PE3YIbTAaThl PACUETOB.

B kpyr TexHMUECKHNX MEPONPUATUIN BXOIAT:

- TeMaTHKa U 00BEM KYpPCOBOTO MPOEKTA,

- pa3paboTKa ¥ Bbl1aya WHAMBHUIYAIbHbIX 33aHUH JUUIs BHIIOJIHEHHUS! KyPCOBOT'O MTPOEKTA;

- obecrieyeHre 00y4aroImuXcsi METOAMYECKON U CIIPaBOYHOM JTUTEPaTypOi.

Haubonee nenecoodpa3Hoii, B OTHOIIEHUH pPealn3allii 3a1a4 KypcOBOTO POEKTUPOBAHUS, SIBIISIETCS TEMa
«Bb100p ¥ pacueT panoOHaNbHON CUCTEMBI 3JIEKTPOCHAOKEHUS yUacTKa MIaXThD».

Bri6op pannoHanbHON CXEMBbI 3JIEKTPOCHA0KEHUS, HU3KOBOJIBTHOW U BHICOKOBOJIBTHOM KaOeIbHOH CeTH,
anmnapaToB YIpaBJICHUS M 3aIIUTHI JOJKEH OOOCHOBBIBATHCS U MOJAKPEIUISITHCS COOTBETCTBYIOLIUMU
pacueramu.

[TpumepHBIii TepeueHb pa3iesoB, PEKOMEHIYEMbIX JUIs pa3pad0TKU KypCOBOTO MPOEKTa!

Bsenenue.

Kpatkas xapakrepuctuka ydactka. Mexanuzanus paboT.

Br160op parmoHanbHOM CUCTEMBI 3IEKTPOCHA0KEHHS yJacTKa.

Br16op HanpskeHuil.

Pacuer ocBemienusi. Pacuetr u BbIOOp TpaHCHOPMATOPOB JUIsl MUTAHUSI OCBETUTENBHBIX CETEH M PYUYHBIX
MEXaHH3MOB.

XapakTepucTUKa MPUEMHHUKOB JIEKTPOIHEPTHH.

OrnpezenieHne MOIITHOCTH U BBIOOP YIaCTKOBOM MOJICTAHITHH.

Omnpenenenue JIMHBI Kabemei.

Pa3paboTka pacyeTHON CXEeMBbI ANEKTPOCHA0KEHHU MEXaHU3MOB y4acTKa.

Pacuer u Bb1OOp Kabens HanpspkeHueM 6 KB, MUTaroImero y4acTox.

PacueT 1 BbIOOp HU3KOBOJIBTHON KaOEIbHON CETH MO IIYCKOBOMY U HOPMAJIBHOMY PEXHMAM.

Pacuet TOkOB KOPOTKOTO 3aMbIKaHHSI.

[TpoBepka cevyeHust pabovMX KU KaOeIeH Mo TEPMUIECKON YCTOMYHMBOCTH.

Pacuer u Bo1060op KPY nanpsokenuem 6 kB.



Pacuer, Bb100p U MpoBepKa HU3KOBOJIBTHOM anmaparypbl YIPaBICHUs U MAKCUMAJIbHOM 3alUTHI.
KomniekToBaHne HU3KOBOJIBTHBIX PACIIPEAITYHKTOB.

Br160p cXeMbl AMCTAaHIIMOHHOTO YIPABICHUS, CUTHAU3AIIUH U CBSI3U.

PacueT TeXHMKO-?KOHOMUYECKHX IOKa3aTesel 3JeKTPOCHA0KEHHS y4acTKa.

Pa3paboTka npoTHBOIIOKAPHBIX MEPONIPUATUI U MEPOIIPUATHH 110 TEXHUKE OE30I1aCHOCTH.

C nenplo cokpaleHus: oobemMa MOSICHUTEIbHON 3alTUCKU PEKOMEHYEeTCs:

- KpaTKO ¥ JJAKOHMYHO MPUBOAUTH 00OCHOBAHHMS 110 BBIOOPY U pacyeTy HU3KOBOJBTHOI KaOeIbHOH ceTH,
anmnapaTrypsl yIpaBJIeHUs U 3alIUThI, HE IOBTOPSITh OJHOTUIIHBIE PACYETHI;

- pe3y/bTaThl PACYETOB CBOAUTH B TAOJIHUIIBL;

- HE YYUTBIBATH MEPEMBIYKM MEXKY allaparaMy, CKOMIUIEKTOBAHHBIMH B €IMHBINA PACIPENEIUTEIbHBIN
IIYHKT; IIpU pacuere TokoB K3 pacder ocylecTBISITh METOAOM IIPUBEACHHBIX JUIMH C UCIIOJIB30BAHUEM
Ta0JIu1I.

Pa3zpaGoTka pa3genoB KypcoBOIO HPOEKTa OCYIIECTBISIETCS 10 WHAMBUIYAJIbHOMY 3aaHUIO,
CKOPPEKTUPOBAHHOMY MJIM BBIIAHHOMY PYKOBOJUTEIEM IIPOEKTA.

[IpumepHBbIil nepedyeHb UCXOIHBIX AAHHBIX JUISI BBIIIOJIHEHUS KYpCOBOTO IIPOEKTa: CUCTEMa pa3pabOTKH,
CXeMa OYMCTHOTO 3a00s, MOIIHOCTh M YroJi MaJieHusl IIacTa, OMACHOCTh IIacTa MO ra3y M IbUIH,
ra3000MIBHOCTD IUIACTa, BEIOPOCOOMACHOCTD IUIACTA, THUI KOMIUIEKCa (KPEMu), THIT KPEIH COMPSHKEHUS,
TUI KoMOaifHa (cTpyra), MprHa 3axBaTa KoMOaiiHa (CTpyra), CpeAHssi CKOpPOCTbh IMOAauu KomOaiiHa
(ctpyra), KOJIMYECTBO JBUratesieil komOaiiHa (cTpyra), TUI MeXaHHM3Ma IOJadyd KomOaiiHa,
o0opynoBaHue AJis yAEepKaHUs OYUCTHOro kKomOaiiHa, 00opy0oBaHME AJsSi aBTOMAaTHYECKON BBIOOPKHU U
OIycKaHusi TMOKOro KkaOels, TUI KOHBeiepa OYMCTHOro 3a00sl, KOJMYECTBO JBUraTeliell KOHBelepa,
MEXaHM3aIMs CPEJCTB JOCTABKHU MO OTKATOYHBIM BBIPAOOTKAM, JIGHTOUHBIN (IJIACTHHYATHINA) KOHBEHED,
neperpyxareipb, 000pyZ0BaHUE JUIs MUTAHUS Kpenu KOMIUIEKca, 000pylOBaHUE Ul IbLICHOJABICHNUS,
obOopynoBanue 1151 00pbOBI ¢ BHE3AMHBIMU BBIOpOCAMU, JJIMHA JIaBbl, CyTOYHAs 100bIYa, OOBEMHBIN BeC
(TUIOTHOCTB) YIS, TPOJOJDKUTEILHOCTh padOTHl yyacTKa MO J00bIYe B CYTKH, KOJUYECTBO paboumMx B
HauboJiee 3arpy’>KeHHYI0 CMEHY, pacCTOSHHS JUId NpPOKJIaaku Kabens HampspkeHueMm 6 kB (ot LIIIIT k
ITVIIII, or LIIIT x PIII-6, ot PIII-6 x IIVIIII), mapka kaGens, nposnoxkenHoro ot LTI x ITYIIII,
MOIIHOCTb KOPOTKOro 3ambikanus Ha muHax LIIII, paccrosaue ot LIIII x PIIII Huskoro HanpsbkeHus,
paccrosinue ot PIIIl HM3KOro HampspKeHHs 10 OKHA JIaBbl, TUI JieOeIKHU-TEpEeABUKUMKA JIGHTOUYHOTO
KOHBeiepa (meperpyxarens), MeXaHU3alUsl MOATOTOBKM HMIL, PACCTOSHUE JUII OCBEXKEHHUS LITpeKa
(ykiioHa, bpemcOepra), OCBEIICHHE JIaBbl.

PexomeHiaruy o oprasu3aiuy 1 00eCIed4eHNI0 KypCOBOIO MPOEKTUPOBAHUS SBISIOTCS IPUMEPHBIMHU.



[Tpunoxenue 2

7 OIIeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

HpOMe)KyTO‘IHaﬂ arTeCTanud UMCCT LCJIBIO OMMPCACIIUTD CTCIICHD JOCTHIKCHUSA 3aIllJTaHUPOBAHHBIX
pE3yNbTaTOB O0YYEHHUS MO AUCIUILTUHE (MOIYIIIO) 32 MEePHO]] O0yUEHUS U MPOBOIUTCS B opMe 3aueTa.

a) [lnanupyembie pe3yJbTaThl 00y4YeHHs U OLEHOYHbIE CPEACTBA /IJIsl MPOBEAEHUS NMPOMEKYTOYHOM
arTecTalMu:

Kon T
HIUKATOP
WHAUKATOPA O1neHoYHbBIE
JIIOCTYKEHUS cpecTBa
KOMIIUTEHIINU

[TK-2: CriocoGeH ocyecTBISITh TEXHUUECKOE PyKOBOJICTBO MOJA3EMHBIMU FOPHBIMU U B3PBIBHBIMU
paboTtamu, pazpabaThiBaTh U UCIIOJIb30BATH B IPOU3BOJCTBEHHON JAESITEIBHOCTH TEXHOIOTMUECKYIO
JOKYMEHTAIUIO, PErJIaMEHTUPYIOLIYIO BBIIIOJIHEHUS IPOLECCOB MTOI3EMHBIX TOPHBIX paboT

[K-2.1 Pemaer nmpodeccrnonanbubie
3aJ1a4u 10 0OOCHOBAHUIO
TEXHOJIOTHH BEIEHUS Teopernueckre BOMPOCHI K 3a4eTy (epeueHb BOTIPOCOB
TOPHBIX pabOT MOA3EMHBIM U | IIPUBEACH B paszjaeie 7

KOMOWHHMPOBAHHBIMU
croco0amu.

[1IK-2.2 O0agaeT 3HAHUAMUA
TEXHUYECKOTO PYKOBOJICTBA

TE€XHOJIOTUYECKUMU .
[IpakTrueckue 3aganus A1 3a4eTa (IPUMEPHBIN TTepEICHb

MpoIieccamMmu, TEXHOJIOTUIMHU N
3a/laHUi IPUBEJIEH B pazjene 7,

)41 CpGI[CTBaMI/I MEXaHUu3alInuun
1 0€30MaCHOTO BBITIOJTHEHUS
IIO3CMHBIX FOpHBIX pa60T

[K-2.3 Ucnonszyer

I/IH(i)OpMaL[I/IOHHbIe TCOpeTI/IquKI/IC BOIIPOCHI K 3a4YCTy (HepequL BOIIPOCOB

TeXHOIOTHHU IIPH MIPUBEZEH B pazneie 7

JKCIUTyaTaluy MOA3EMHBIX
PYIHHUKOB




0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OlleHUBAHMS:

[TpomexxyTouHast aTTeCTalUs [0 TUCIUTUINHE «DJIEKTPOOOOPYIOBAHKE U DIICKTPOCHAOKCHHE
TOPHBIX MPEANPUITHI» BKIIOYAET TEOPETHUECKHUE BOIPOCHI, TO3BOJISAIONINE OLIEHUTh YPOBEHb
YCBOCHHUS 00Yy4aIOIIUMUCS 3HAHUN, ¥ IPAKTUYECKUE 3aJaHUSI, BBISBIISIONINE CTEIICHD
c(hOpMUPOBAHHOCTH YMEHUH U BIIaJICHU, TPOBOAUTCA B (hOopMe 3aueTa.

3a4er 10 JaHHOW AMCIUILINHE MPOBOIUTCS B YCTHOU (hOpME MO TEOPETUICCKIM BOIIPOCAM.
IHoka3aresu U KPpUTEPUH OLICHUBAHMS 3a4eTa:

— Ha OICHKY «3a4YTE€HO» — OﬁyanOHleICH ACMOHCTPHUPYET YPOBCHDb C(l)OpMI/IpOBaHHOCTI/I
KOMHGTGHHI/Iﬁ BBIIIC ITOPOroBOro: OCHOBHBIC 3HAHUA, YMCHHA OCBOCHBI, HO JJOITYCKArOTCsA
HC3HAYHUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusiax, IICPECHOCC
3HAHHUH U YMGHI/II;'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYAallH.

— Ha OIICHKY «He 3aYTeHO0» — 00yJaroluics 1eMOHCTpUpyeT 3Hanus He oosee 20%
TEOPETUIECKOI0 MaTepraa, JOIMyCKaeT CYIIeCTBEHHBIC OMTUOKHU, HE MOXKET MIOKa3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1ad.

Jlns mpoBeieHust KOHTPOJIS 3HAHUN, YMEHUH U HaBBIKOB CTY/IEHTOB 110 AUCHHUTUIHNHE
pa3paboTaHbI:

— TEOPETUUYECKNE BOMPOCHI AJI1 CAMOKOHTPOJIS IPU NOJArOTOBKE K 3aueTy; IlepeyeHn
NPHUMEPHBIX BOIIPOCOB /IS 3a4€eTa

1. Ymo 6éxooum 6 cucmemy 6HeuiHe20 1eKMPOCHAONHCEHUSL 20PHO20 NPEONpUsmus?
2. Kakoe o6opynoBanue u cxembl mpumeHsitorcst Ha KPY orxoasiimmx ot mojactaHiuy TUHASX ?

3. Kakue uCTOUHHKH CBETa U OCBETUTENbHbBIE MPUOOPHI TPUMEHSIFOTCS] HA TOPHBIX
MPEANPUATUAX?

4. KakoBsI cXeMbl 1 000PYIOBaHHE MEePEIBIKHBIX KOMIUIEKTHBIX TPAaHCPOPMATOPHBIX
HOJICTAHITHNI?

5. Kakumu napamerpamu XapakTepHU3ylOTCs CBETUIILHUKN?

6. KaxoBbl Ha3HaueHUEe, CXeMbl M 000PY/J0BaHUE MEPEIBIKHBIX MPUKIIOYATEIbHBIX TYHKTOB?
7. Kakue TpeOoBaHUS IPEIBIBISIOTCS K CXEMaM AJIEKTPOCHAOKEHHS KapbepoB?

8. KakoBbI TUIOBBIE CXEMBI BHYTPEHHETO AJIEKTPOCHAOKEHUS KaphepoB?

9. Kakue TpeOoBaHUs NPEABABISAIOTCS K CXEMaM JIEKTPOCHAOKEHUS IaxXT?

10. KakoBbI TUIIOBBIE CXEMbI BHYTPEHHETO AJIEKTPOCHA0KEHUSI 000raTUTENIBbHBIX (padpuk?

11. Yto siBISETCS MCTOUHUKOM JIEKTPO3HEPTUH HA TOPHBIX MPEATPUATHSIX ?



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Kaxkoe >nexTpoo0opyaoBaHre YCTaHOBJIEHO Ha OJTHOKOBIIOBBIX 3KCKaBaTOpax?
KakoBbI cXeMbI BHEIIIHETO 3JIEKTPOCHA0KEHUS TOPHBIX MPEAIPUATHIA?

KakoBbl mpuyrHbI HU3KOTO K03 punimenra mourHocTn?

KakoBbI 0coOeHHOCTH 37eKTpU(UKAIH OTKPHITBIX TOPHBIX paboT?

Kaxkoe »nexTpoo0opyaoBaHre YCTaHOBJIECHO Ha OYypPOBBIX CTaHKaX?

KakoBbI 0cOO€HHOCTH 3TEKTPUPUKALIH MIAXT?

Kaxkoe 31exTpo0o0opy0BaHNEe YCTAaHOBIEHO HA MHOI'OKOBIIOBBIX 9KCKaBaTOpax?
KakoBbl 0coOeHHOCTH 3eKTpUPUKAIIIH 000TaTHTEIbHBIX (haOpUK?

Kaxkoe anekTpoo0opyaoBaHre yCTaHOBJIEHO Ha KOHBEHEPHBIX YCTAHOBKAX?

Kakue pexxrMbl HEUTpaJIH JIEKTPHUYECKUX CETEH MCIIOJIb3YIOTCS HAa 000TaTUTEIbHBIX
(habpukax?

Kakoe 31ekTpo0o60py10oBaHE YCTAaHOBJIEHO HA OIbEMHBIX YCTAHOBKAX LIaXT?
Kakue pexxumbl HEMTpay 3IEKTPUUYECKUX CEeTEl HCIONb3YIOTCS Ha Kapbepax M IIaxTax?
Kakoe 21ekTpoobopynoBaHye yCTaHOBIEHO Ha KOMIIPECCOPHBIX YCTAaHOBKAX?

B 4em 1oCTOMHCTBA M HEJOCTATKU CETH C U30JIMPOBAHHOU U
TIyX03a3eMJIEHHOWHEHTpalIbio?

Kakoe a1ekTpoobopyioBaHe yCTaHOBJIEHO Ha BOJOOTJIMBHBIX YCTAHOBKaX?

Ot kakux (aKTOPOB 3aBUCHUT TOK YTEUKHU B IJIEKTPUUECKOM CETH LIaXThl HAMPSKEHHUEM 10
1000B?

Kakoe a1ekTpoobopyioBaHe yCTaHOBJICHO Ha BEHTHJIITOPHBIX YCTAHOBKAX IJIaBHOTO
IPOBETPUBAHMS?

Kak ocyiecTBisieTcss KOHTPOJIb U30JISLUU B JJIEKTPUUYECKHUX CETSIX HaAIpPSDKEHUEM J10
1000 B?

Kakoe anektpoo6opyioBaHUE YCTAaHOBJIEHO Ha TATOBBIX MOJACTAHIUAX?

Kaxkpe anmapaTsel 3alIMIIAIOT OT yTEUEK TOKA Ha 3€MJIIO B ceTAX HampsbkenueM 10 1000
B?

Kax ocymiecTBasiercst 3amura oT ogH0ha3HBIX 3aMbIKaHui B ceTsx Boimie 1000 B?
Ha xaxom nmpunnune paboTaeT 3aluTHOE 3a3eMiIeHIe?

Kak onpenenstoTcs 351eKTpruuecKie Harpy3KH 3JeKTPONPUEMHUKOB, TUHUNA U
TpaHchopmMaTopoB?

Kaxkue cucremsl 1 000pyioBaHNE IEKTPUIECKOTO OCBEIICHNS IIPUMEHSIOTCS Ha
Kapbpepax?



36. Kak onpenensiercss kaprorpaMmMa Harpy30K ¥ MECTa pacrojoKeHUs MOICTaHIUi?

37. Tlo xakuM HOpMaM U Kakue pabodre MecTa 00eCIeUnBaIOTCS HCKYCCTBEHHBIM
OCBEIICHUEM?

38. Kak ocymectsisercs: BbiOOp Tpanchopmaropon I'TIIT?
39. Kakue paboune MecTa U KaK paCCUUTHIBACTCS OCBEIICHUE TOUCYHBIM METOIOM?
40. Kak mpou3BOAUTCS pacyeT JIMHUM 3JIEKTpoIiepeiauu sl TPYIIbI 3JIEKTPOIPUEMHUKOB?

41. Kakue pabourie MecTa M KaKk pacCYMTBIBAETCSl OCBELIEHUE METOA0OM KO3 duiimeHTa
UCIOJIb30BaHUA?

42. KakoBbl OCHOBHBIE YHEPreTHUECKHE MTOKA3aTEIH AIEKTPOX03iCTBA TOPHBIX
NPEINPUATHIT?

43. KakoB ops10K pacyeTa OTKIOHEHUH HaNPSKEHUS Y 3JIEKTPOIPUEMHUKOB?
44. Kak paccunThIBaeTCs 3allUTHOE 3a3€MJIEHHE Ha Kapbepax?
45. B yem 3akiro4aercs METOJl OTHOCUTEIbHOM OCBEIIEHHOCTH pacueTa OCBELICHUS?

46. Kak ocymiecTBisieTcss HOpMUPOBAHHUE PAcXo0/ia AIEKTPOIHEPTUU Ha TOPHBIX
NPEINPUITUAX ?

47. Yto Takoe K03 (HUIMEHT MOIIHOCTH U KO3 (DUIIMEHT peaKTUBHONW MOIIHOCTH?
48. Kak ocymecTBisieTcs yueT ¥ Tapu(uKalys IEKTPOIHEPT U HA TOPHBIX MPEANPUATHIIX ?

49. Yto Takoe HE3aBUCUMBIA HCTOYHUK ITUTAHUS B CUCTEME 3JIEKTPOCHA0KEHUSI TOPHBIX
MpeANPUATHI?

50. Yro Takoe pacueTHbIE JIEKTPUUECKHIE HATPy3KHU U KAKUMHU METO/IaMU OHU OIPENIESIOTCS?

51.KakoBbl 0COOEHHOCTH YCIOBUH SKCIUTyaTallluy JIEKTPOOOOPYI0OBAaHHUS MAIIUH U
KOMITJICKCOB Kapb€pOB U Tpe6OBaHI/I${, NPEABABIACMBIC K UCITIOJTHECHUIO KAPEEPHOT'O
AIEKTPOOOOPYIOBAHHS.

52. CocTaBUTh U KPaTKO OMHCATh IEKTPUUECKYIO CXEMY MPUBOJIa XOJJOBOTO MEXaHU3Ma
POTOPHOTO dKCKaBaTopa mo cucreme [ -/, KpaTko onmucaTh B 0XapaKTEPHU30BaTh €€
0COOEHHOCTH.

53.0xapakTepu30BaTh OCOOEHHOCTH YCIOBUN AKCILTyaTaI[MH 3JIEKTPOOOOPYA0BaHUS MAIIMH
1 KOMILICKCOB IIaxXT U MEPEUNCINTD Tpe6OBaHI/I$I, IPEABABIACMBIC K UCITIOJTHCHUIO
AIEKTPOOOOPYIOBAHHS.

54.0xapakTepu30BaTh paboune peKUMbl U HArPy309HBIC TUTPAMMBI 3JICKTPOTIPUBOIOB
TJIABHBIX MEXaHU3MOB MHOTOKOBIIIOBBIX 9KCKaBaTOPOB.

55. CocTaBUTh M KPAaTKO OMHCATh CXEMY 3JIEKTPOOOOPYAOBAHMS U YIIPABICHHS CTaHKA
BpalaTeIbHOr0 OypeHHsl ¢ MHOT'OJJBUTATEIbHBIM IIPUBOIOM.



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

KpaTko oxapakTepn3oBaTh YCIOBHS BOSHUKHOBEHHUS MT0XKAPOB OT JIEKTPUUECKOT0 TOKa,
Mepbl UX MPEAYNPERKACHUS U CIOCOOBI TYIICHHUS.

OxapakTepu30BaTh 0COOEHHOCTU YCJIOBUH 3KCILTyaTalluU 3JIEKTPOOOOPYLOBAHUS MAIINH
Y KOMIIJIEKCOB 00OTaTUTENIbHBIX (a0pUK U NepeuYUuCIUTh TpeOOBaHMsI, IPEAbABIIEMbIE K
HCIIOJIHEHUIO 3JIEKTPOOOOPYI0BaAHMSL.

Kak ocyiecTBisiercs mpoBepka U UCIbITAHUE 3a3EMIISIIOIINX YCTPOUCTB
AEKTPOYCTAaHOBOK Kapbepa?

OxapakTepu30BaTh pabo4re PeKUMBI M Harpy304YHbIE TUArPAMMBI HJIEKTPOIIPUBOOB
[JIABHBIX MEXaHU3MOB OJJHOKOBIIOBBIX YKCKaBaTOPOB.

CocTaBuTh M KpaTKO ONKCATh IPUMEPHYIO CXEMY 3a3eMJISIOLIEH CeTU Kapbepa U yKa3aTh
IapaMeTpbl €€ OCHOBHBIX 3JIEMEHTOB.

[TpuBecTH MpUMEPHBIE CXEMBI AIEKTPOCHAOKEHHSI HEOOIBIINX, CPETHUX U KPYITHBIX
KapbepoB, 0003HAYUTH OCHOBHBIE 2JIEMEHTHI M KPATKO OMUCATh MX 0COOEHHOCTH.

CocraBuTth cxemy nepsuuHoi kommyraiuu I'TIIT ropaoro npeanpusitus 1uist IEPBUYHOTO
HanpspkeHus 35 kBe kopotko3ambikarenem u otnenurenem. Ha [T ycranosneHo asa
cuioBbIX Tpanchopmaropa TM—10000/35.

[Tepeuncnuth OCHOBHBIE TPEOOBaHUS, KOTOPbIE HEOOXOAUMO COONIOAATh PU
npoektupoanuu I'TIIT kapsepa.

[Tepeuncnuth OCHOBHbIE TPEOOBaHUS, KOTOPbIE HEOOXOANUMO BBINOIHSTH IPU
MIPOEKTUPOBAHUH YYaCTKOBBIX KAPBEPHBIX TPAHCPOPMATOPHBIX MOACTAHLIUN U
MPUKIIOYATEIbHBIX ITYHKTOB.

OOBSICHUTH IPUPOAY BO3SHUKHOBEHHS aTMOC(HEPHBIX MEPEHANIPSIKEHUIN U CITOCOOBI
3alUThl BO3IYLIHBIX CETEH OT IPO30BBIX Pa3psI0B.

Ilpumepovl npakmuyecKux 3a0anuil 01 NPOMENHCYMOYHOU ammecmayuu

Bpems Ha
Howmep
. Tema 3anaTusa MPOBEJCHUE
s 3aHSATHS
Q —
= 3 3aHATHA (Jac.)
g 5
o =
3. 3,4 o . 1
1. Pacuer moi3eMHOMN AJIEKTPUUECKON CETH
3. 6 1. Pacder TOKOB KOpOTKOro 3amMbIkaHusi B |1
MOJI3EMHBIX YYaCTKOBBIX CETSIX
4, 8 2. Br16op anmaparypsl ynpasienus u 3amutel | 0,5
4:5 10 3. Br160op ycTaBOK 3amuThI 0,5




6. 14 4, Pacuyer 3aI[ATHOTO 3aszemuieHud | 1

AJIEKTPOYCTAHOBOK.
7. 16 S. Pacuer AIEKTPUUECKOTO ocBemieHus | 1
pabouyux MecT.
6. KoMmnencanuss  peakTUBHOM  MOILHOCTH.
9. 18 OmnpeneneHre MOIIHOCTH M 4HUCa KOHJIEHCATOpOB | 1

HEOOXOAWMBIX JJIsi TOBBILEHUS Ko3(dduuumenra
MomHocty Ha muHax [TIILL

Bcero: 6

3ajaHue Ha KypcOBO€ IIPOEKTUPOBAHUE

1.BBenenue

2.Kpatkast xapaKTepuCTHKa 3JIEKTPOCHA0KEHUS U OCBEILIEHUS MTOJI3EMHOTO PYAHHKA.
3.25eKTpOCHA0XKEHNE U OCBEIIICHHE

3.1.PacueT 31eKTpUUECKOro OCBELIEHUS U BIOOP OCBETUTENbHBIX IPUOOPOB
3.2.PacueT 3neKTpHUUeCKUX Harpy30K MPEeANpUsSTHSI U BIOOP CHIIOBBIX TPaHC(HOPMATOPOB
3.3 Bb160op cX€MBbI 3JIEKTPOCHAOKEHUS U PACUET IIEKTPUUECKUX CEeTel
3.4.ITocTpoeHne cxeMbl 3aMELICHUS U PacUET TOKOB KOPOTKOT'O 3aMbIKAHUS. . ..
3.5.Bs16op u npoBepka snexTpoodopynoBanus ['TIIT

3.6.PacueT 3alIUTHOTO 3a3€MJICHUS

3.7.KomneHcanus peakTUBHOIM MOIIHOCTH

3.8.Peneiinas 3amura 1 aBTOMaTHKa

3.9. OcHOBHBIE TEXHUKO-I)KOHOMHUYECKHE TIOKA3aTeNN JIEKTPOCHA0KEHUSI TOA3EMHOTO PyJHUKA



Bapuanrt 1

[Tapamerp En. uzm 3HaueHue rnapamerpa Komnyectso
BricoTa ropHoit BIpaboTKH M 3
PaccrosiHre 0T KpOBIM BEIPAOOTKHU 10 " 05
TOYKH TOJBECA CBETUIILHUKA ’
Paccrosinue Mex1y CBeTHIIBHUKaMHU M 3
JliiHa oCBENaeMoro MoMenieHus 50
(HacocHoOM Kamephl) M
HMIMPHHA OCBEIIAEMOT0 MTOMEIICHHUS " 6
(HacocHOM Kamephl)
PaccrosiHue ot nosna xkamepsl 10
paboueii MOBEpXHOCTH (HACOCHOM M 1,5
KaMephl)
BrIcoTa ocBemaemMoro noMeneHus 8
(HacocHOM Kamephl) .
Pa3mepsl rapaxa: anmuHa M 25
HIMpUHA M 7
BBICOTA M 6
Pa3meps! kBepiiara, mTpeka: AJauHa M 300
[IMpUHA M 6,5
BbICOTA M 6
Pa3zmepsl 32001t opra: pmmHA M 23
HMIAPHHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKkTa: JuIMHA M 28
[IMpUHA M 4
BBICOTA M 6
IIepeyeHs 21EKTPONPUEMHUKOB
MIOBEPXHOCTH:
CkurmoBo# nogbem kBT 2x1300
KiterpeBoii moabem KBt 900




Bentumsatop BOJI-40 kBT 1350
Kommpeccop kBT 730
Hammaxtaele 3q1anus kBt 510
Cronosas kBT 312
Ocsenienue kBT 29
ABK kBt 95
PMM kBT 94
Kanopudepnas kBT 155
["apax kBT 70
[IepedeHs 3IIEKTPOIIPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 120 4
Solo 7 -7V kBT 75 5
BM -12M kBT 110 2
Bonootnus kBT 600 4
From I BT
Bapuanr 2
[Tapamerp En. usm 3HayeHue napamerpa KonnyectBo
BricoTta ropHoit BeIpaboTkH M 4
PaccrostHuie oT KpOBIH BRIPAOOTKH 10 " 0.6
TOYKH TIOJIBECA CBETHIILHIKA
PaccrosiHne Mexy CBETHIIBHUKAMHU M 7
JlmrHA OCBENIaeMoro MoMeNIeHUS
(HacocHOM KaMephl) . 40
HIMPUHA OCBELIAEMOI0 MTOMEILIEHUS
(HacOCHOM Kamephl) v 0
PaccTosiHue ot nosa kamepsl 10
paboueii moOBEpXHOCTH (HACOCHOMU M 1,3

Kamephl)




BricoTa ocBemaeMoro moMeIeHus

(HacoCHOM Kamephl) v 0
Pa3mepsl rapaxka: qimHa M 15
IMpUHa M 4
BBICOTA M S)
Pa3zmMeps! kBepuiara, mrpeka: JIuHa M 250
MIMPHHA M 6
BBICOTA M 6
Pa3mepsr 32001 opra: 1amHa M 35
IMpUHA M 6
BBICOTA M 5
Pa3mepsl pem nmyHKTa: JyIMHA M 26
IMpUHa M 55
BBICOTA M 6
[IepeyeHp 2MEKTPONPUEMHUKOB
MIOBEPXHOCTH:
CKUIIOBOM TTOIBEM kBT 2x1150
KierbeBoil nogsem kBT 950
Bentunsarop BO-40 kBT 1500
Kommnpeccop kBT 830
HapmraxTHele 30aHUs kBt 610
Cronosas kBT 112
Ocsenienune kBT 22
ABK kBT 64
PMM kBT 85
Kanopudepnas kBT 350
lapax kBT 67

IlepedeHs 3IIEKTPOIIPUEMHUKOB
TOPHU30HTA!




Boomer H-127 kBt 150 3
Solo 7 -7V kBT 65 4
BM -12M kBT 110 2
Bonootnus kBT 800 7
TpeOGyemplii oOIIeIIaX THBIN
IfOB(;)I(I)I/IL[I/IeHT MOIIHOCTH c0s9, 0.94-0,98
Bapuant 3
[Tapamerp En. uam 3HaYeHuE mapamerpa KonnyectBo
BricoTa ropHoO#i BEIpaOOTKH M 6
PaccrositHre OT KpOBIU BBIPAOOTKH J10 " 0.8
TOYKHU TIOJ[BECA CBETHIILHUKA
PaccrosiHre Mexy CBETHIbHUKAMH M 6
JlHa OCBENaeMoro MoMenieHus
(HacocHOM KaMephl) . 80
HIMPHHA OCBEIIAEMOT0 MTOMEIICHHUS
(HacoCHOM Kamephl) . 6
PaccrosiHure oT nosta kamepsl 10
paboueli MOBEPXHOCTH (HACOCHOM M 1,1
KaMephbl)
BricoTa ocBenaeMoro moMeneHus
(HacocHOM Kamephbl) . o
Pa3meps rapaxka: qimHa M 20
HMIAPHHA M 6
BBICOTA M 6
Pasmeps! kBepmiara, mrpeka: JTuHa M 400
HIMpUHA M 6
BBICOTA M 6
Pa3smepsl 3a60i1 opra: ainrHa M 40
HIMpUHa M 4,5
BBICOTA M 6




Pa3meps! pem nyHKTa: 1yIMHA M 20
IMpUHa M 5
BbICOTA M 7
IIepeyeHp 2MEKTPONPUEMHUKOB
MIOBEPXHOCTH:
CKuroBo# noabem kBT 2x1750
KrnerreBoit mogpem kBT 1000
Bentunsrop BO-40 kBT 1850
Kommpeccop kBT 1130
HanmmaxTHble 30aHUs kBt 470
CronoBas kBT 320
Ocgemenue kBT 60
ABK kBT 110
PMM kBT 140
Kanopudepnas kBT 290
[apax kBT 160
IlepedeHb 351eKTPONPUEMHHUKOB
TOPHU30HTA!
Boomer H-127 kBt 100 5
Solo7-7V kBT 55 8
BM -12M kBT 110 5
Boxoornus kBT 800 4
s, | ostas
Bapwuanr 4
[Tapamerp En. uzm 3HaueHue napamerpa KonuuecTtBo
BricoTa ropHoit BIpaboTKH M 9.5
PaccrosiHre oT KpOBIH BBIPAOOTKH 10 " 0.4

TOYKH IIOJBECA CBCTUJIbHUKA




PaccTosHue Mexny cBETHIIbHUKAMU M 6
JlnrHa ocBelaeMoro noMeIeHus 50
(HacOCHOM Kamephl) v
HIMPUHA OCBELIAEMOI0 MTOMEILIEHUS " 5
(HacoCHOM Kamephl)
Paccrosinue oT nona kamepsl 10
paboueit MoOBEpXHOCTH (HACOCHOM M 1,6
KaMmephl)
BricoTa ocBemiaeMoro noMemneHus 3
(HacoCHOM Kamephl) v
Pa3mepsl rapaxka: qimHa M 37
IMpUHA M )
BbICOTA M 6
Pasmeps! kBepuiara, mrpeka: JyimHa M 440
HIMpUHA M 4.7
BBICOTa M 5,8
Pa3mepsl 3a00if opTa: [yMHa M 20
HIMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JyIMHA M 20
HMIPHHA M 6
BBICOTA M 6
[IepeyeHp 2MEKTPONPUEMHUKOB
TIOBEPXHOCTH:
CKHIIOBOH OIBEM KBt 2x1550
KinerbeBoil nogsem kBT 700
Bentunsarop BO-40 kBT 1280
Komnpeccop kBT 650
HapmraxTaele 30aHus kBt 470
Cronosas kBT 245




OcBerenne KBt 26
ABK kBT 79
PMM kBt 78
Kanopudepnas kBT 250
TNapax kBT 75
IlepedeHs 3IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 8
Solo7 -7V kBt 55 4
BM -12M kBT 110 5
Bopoorius KBt 800 5
Tpebyemplii 00ImIeIIaxX THBIH
peby cos @, 0,94-0,98
KO2(DPUIIUEHT MOIITHOCTH
Bapwuanr 5
[Tapamerp En. uzm 3HaueHue napamerpa Komnuectso
BricoTa ropHoit BeIpabOTKH M 6
PaccrosiHre 0T KpOBIU BBIPAOOTKHU 10 0.7
M )
TOUYKH MOJIBECA CBETHJIbHUKA
PaccrosiHue Mexy CBETHIIbHUKaAMH M 6
JlmHa ocBenaeMoro noMeIeHus 65
M
(HacocHOM Kamephbl)
[upuHa ocBemaeMoro NoMeIeHus 6
M
(HacocHoOM Kamephbl)
PaccrosiHue oT mojia Kamepsl J10
paboueii MOBEpXHOCTU (HACOCHOU M 1
KaMephl)
BricoTa ocBenaeMoro noMemeHus 6.5
M )
(HacocHOM KaMepsl)
Pa3mepsl rapaxa: anmHa M 25
HIUPUHA M 6




BBICOTA M 6
Pa3meps! kBepiiuiara, mTpexa: AauHa M 25
HMIMPHHA M 6
BbICOTA M 6
Pa3zmeps1 3a60ii opTa: nuuHa M 25
HMIMPHHA M 6
BBICOTA M 6
Pa3meps! pem myHKTa: JuiMHA M 25
IMpUHA M 6
BbICOTA M 6
[IepeyeHp 2MEKTPONPUEMHUKOB
MOBEPXHOCTH:
CKuII0BO#M MTOBEM kBT 2x1350
KietneBoit moapem kBT 850
Bentunsrop BO-40 kBT 1450
Komnpeccop kBT 640
HanmaxTHble 30aHUS kBt 520
CronoBas kBT 255
Ocsenienune kBT 25
ABK kBT 70
PMM kBT 90
Kanopudepnas kBT 150
[apax kBT 60
[lepedeHb A7IeKTPONPUEMHHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 2
Solo7 -7V kBt 55 10
BM -12M kBT 110 3
Bopoornus kBt 800 7




TpeOyembrit oOmeax THHIHA

cos @, 0,94-0,98
KO2(DPUITMEHT MOIITHOCTH
Bapuant 6
[Tapamerp En. uzm 3HaueHue rnapamerpa Komunyectso
BeoicoTa ropHo#i BEIpaOOTKH M 4,5
PaccrosiHre oT KpOBIM BEIPAOOTKHU 10 " 0.3
TOYKH TOJBECA CBETUIILHUKA ’
PaccrosiHMe MeXly CBETUIIBHUKAMU M 4
JlinHa ocBemaemMoro noMereHus 45
(HacocHOM KaMephl) .
HIMPHHA OCBEIIAEMOTr0 OMELICHUS " 6
(HacocHOM KaMephl)
PaccrosiHue oT noja kKamepsl 10
paboueii MOBEpXHOCTH (HACOCHOM M 1,5
KaMephl)
BeicoTa ocBelaeMoro nomeneHus 7
(HacocHOM KaMephl) .
Pa3mepsl rapaxa: niumuHa M 30
[IMpUHA M 6
BBICOTA M 6
Pa3meps! kBepiiara, mTpeka: AJIuHa M 150
HMIAPHHA M 6
BBICOTA M 6
Pasmepsr 3a00i1 opta: qmHa M 35
HMIAPHHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JuiMHA M 20
HIUPHHA M 6
BBICOTA M 6

[lepeueHb MEKTPONPUEMHUKOB




MIOBEPXHOCTH:

CkuroBo# nogbemM kBT 2x1450
KnerbeBoit mogbem kBt 600
Bentunsarop BOA-40 kBt 1850
Kommnpeccop kBt 830
Hammaxtaele 31anus kBT 300
Cronosas kBT 160
OcBerenue KBt 45
ABK kBT 70
PMM kBT 120
Kanopudepnas kBT 150
lapax kBT 50
[IepedeHs 3IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBT 108 5
Solo7 -7V kBt 55 2
BM -12M kBT 110 6
Bonoornus kBT 800 5
Tpebyemblii o01IeIaX THBIN cos g, 0,94-0,98
KO3 PHUIMEHT MOIIHOCTH
Bapwant 7
[TapameTtp En. uzm 3HadeHHe rmapaMmerpa Konunuectso
Bricota ropHo# BEIpaOOTKH M 7
PaccrosiHre 0T KpOBIU BBIPAOOTKHU 10 " 0.9
TOYKH TIOJIBECA CBETHIILHIKA
Paccrosinue Mex1y CBETHIIbHUKAaMHU M 6
JlImHa OCBEIIaeMOro NOMEICHHUS
(HacocHoOM Kamephbl) M 0
M 6

rprUHA OCBCIIACMOT'O ITOMCIICHUW A




(HacOCHOM Kamephl)

Paccrosmue ot moia KaMEphI 10

paboueit moOBEpXHOCTH (HACOCHOM M 1,4
KaMmephl)
BricoTa ocBeliaeMoro noMemnieHus
(HacoCHOM Kamephl) v o
Pa3mepsl rapaxka: mimHa M 25
IMpUHA M 6
BbICOTA M 6
Pasmeps! kBepiiara, mrpeka: JIuHa M 250
HIPHHA M 6
BBICOTA M 6
Pa3mepsl 32001 opra: qmHA M 26
IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JyIMHA M 20
HIMpUHA M )
BbICOTA M S
[IepeyeHp 2MEKTPONPUEMHUKOB
MIOBEPXHOCTH:
CKHIIOBOH TOIBEM KBt 2x1150
KinerbeBoil nogsem kBT 750
Bentunsarop BO-40 kBT 1050
Kommpeccop kBT 450
HapmraxTHele 30aHUs kBt 500
CromnoBast kBT 300
Ocsenienune kBT 45
ABK kBT 90
PMM kBT 120




Kanopudepnas kBT 170
["apax kBT 80
IlepedeHsb 3IIEKTPOIIPUEMHUKOB
TOPU30HTA!
Boomer H-127 kBt 108 5
Solo 7 -7V kBt 55 4
BM -12M kBt 110 3
Bopootnus kBT 800 9
TpeOyeMblii 00LIEIIaX THBIIA
peby coSs @, 0,94-0,98
KO2(DPUITMEHT MOIITHOCTH
Bapuant 8
[Tapamerp En. u3m 3HaueHHe mapaMeTpa KonmuectBo
BricoTa ropHoii BEIpabOTKH M 6
PaccrostHre oT KpOBIH BBIPAOOTKH 10 05
M )
TOYKH TIOJIBECA CBETHIILHUKA
PaccrosiHMEe MeXly CBETUIIBHUKAMU M 7
JlmHa OCBEIaeMOoro MOMENICHUS 80
. M
(HacocHOM KaMephl)
HIMPHHA OCBEIIAEMOT0 MTOMEIICHHUS 9
. M
(HacocHOM KaMephl)
PaccrosiHme oT mosta kamepsl 10
paboueit moOBEpXHOCTH (HACOCHOU M 1,5
KaMephl)
BricoTa ocBenaeMoro noMeIeHust 9
. M
(HacocHOM KaMephl)
Pasmepsl rapaxa: mimHa M 35
HMIAPHHA M 8
BBICOTA M 6
Pa3zmeps! kBepIiara, mrpeka: JIuHa M 3000
HIUPUHA M 6,3




BBICOTA M 6
Pa3mepsl 320011 opra: qjmHA M 230
HMIMPHHA M 6
BbICOTA M 6
Pa3zmepsl pem myHKTa: AJIMHA M 38
HIMpUHA M S)
BBICOTA M 6
[lepeueHb AMEKTPONPUEMHUKOB
MOBEPXHOCTHU:
CKHIIOBOH NOIBEM kBT 2x1800
KitetpeBoil mogbem KBt 1900
Bentunsrop BO-40 kBT 1450
Kommnpeccop kBT 830
HammaxTtHeie 3na0usa kBT 510
Cronosas kBT 412
Ocsenienne kBT 129
ABK kBT 75
PMM kBT 194
Kanopudepnas kBT 255
[apax kBT 170
[Iepedens 3IIEKTPOITPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 120 8
Solo 7 -7V kBT 75 10
BM -12M kBT 110 5
Bonxoorius kBT 600 9
Tpebyemplii o0IIeIIaX THBIH cos g, 0,94-0.98

KO3 (HUIIMEHT MOIITHOCTHU

Bapuant 9




[TapameTp En. uzm 3HayYeHue napaMmeTpa KommuectBo
BricoTa ropHO#i BBIpaOOTKH M 3,4
PaccrostHre OT KpOBJIH BEIPAOOTKH J10 " 0.3
TOYKH TIOJ[BECA CBETHIILHUKA ’
Paccrostare Mex 1y CBETHIIBHUKAMU M 3
JliiHa oCcBENaeMoro MmoMenieHus " 20
(HacocHOM KaMephl)
[IMPUHA OCBEIAEMOT0 TTOMEIICHUS " 5
(HacocHOM Kamephl)
PaccrosiHue ot nona xkamepsl 10
pabodeii MoBEepXHOCTH (HACOCHOM M 0,9
KaMephl)
BrIcoTa ocBemaemMoro noMeneHus 8
(HacocHOM Kamephl) .
Pa3mepsl rapaxa: anuHa M 18
HIMpUHA M )
BbICOTA M S
Pa3meps! kBepiiara, mrpeka: AJIuHa M 1250
HIMpUHA M 5,6
BBICOTA M 6
Pa3mepsl 3a00if opTa: [yMHa M 350
HMIAPHHA M 6
BBICOTA M S
Pa3mepsl pem myHKTa: JUTHHA M 16
IApUHA M 5,9
BBICOTa M 6,6
[TepedeHb AMEKTPONPHEMHUKOB
MOBEPXHOCTH:
CkurmoBo# nogbem kBT 2x1250 2
KrnerreBoit mogpem kBT 1350
Bentumstop BOJI-40 kBT 1100




Kommpeccop kBT 330
HanmaxTtHele 30aHuA kBT
Cronosas kBT 122
Ocseuienue kBT 220
ABK kBT 54
PM3 kBt 185
Kanopudepnas kBT 150
["apax kBT 63
[lepeueHp 31EKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 150 2
Solo7-7V kBT 65 8
BM -12M kBT 110 2
Bonootiue kBT 800 3
| | o
Bapuant 10
[Tapametp Exn. usm 3HayeHue napaMmerpa KonnyectBo
BricoTa ropHoit BIpabOTKH M 9
PaccrostHre oT KpOBIH BRIPAOOTKH 10 " 0.4
TOYKH MOJBECA CBETUIFHUKA
PaccrosiHne Mexy CBETHIIBHUKAMHU M 4
JlmrHA OCBENIaeMoro MoMeNIeHUS
(HacocHOM Kamephl) v 80
HIMPHHA OCBEIIAEMOTO MTOMEIICHHUS
(HacOCHOM Kamephl) v !
Paccrosinue ot nosa kamepsl 10
paboueit TOBEpXHOCTH (HACOCHOM M 1
KaMephl)
M 9

BricoTa ocBemaeMoro moMeIeHus




(HacOCHOM Kamephl)

Pa3mepsl rapaxka: qimHa M 30
HIMpUHA M 12
BBICOTA M 6
Pa3zmeps! kBepIiara, mrpeka: JIuHa M 1400
HIMpUHA M S)
BBICOTA M 5
Pa3mepsl 32001 opra: qpnHA M 140
IMpUHA M 45
BBICOTA M 6
Pa3mepsl pem nyHkTa: JyiMHA M 23
HIMPHHA M 6
BBICOTA M 7
IlepeyeHb 3MEKTPONPHUEMHHUKOB
MIOBEPXHOCTH:
CkumnoBo# nogbemM kBT 2x1750 3
KinerbeBoil nogsem kBT 1000 2
Bentunsarop BO-40 kBT 1350 2
Komnpeccop kBT 140
HanmiaxTHble 30aHAS KBt
Cronosas kBT 120
Ocsenienune kBT 160
ABK kBT 130 2
PM3 kBT 1140
Kanopudepnas kBT 280
Tapax kBT 160
IlepedeHsb 3IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 100 10




Solo 7 -7V kBT 55 18
BM -12M kBT 110 12
Bonootnus kBT 800 7
TpeOGyemplii oOIIeIIaX THBIN
IfOB(;)I(I)I/IL[I/IeHT MOIIHOCTH C0S %, 0,94-0,98
Bapuanr 11
[Tapamerp En. uam 3HaYeHUE mapamerpa KonnyectBo
BricoTa ropHO#i BEIpaOOTKH M 5.6
PaccrostHre oT KpOBIU BBIPAOOTKH J10 " 0.35
TOYKHU TIOJ[BECA CBETHIILHUKA
PaccrosiHre Mexy CBETHIbHUKAMH M 9
JlimHa OCBEIaeMOro TIOMEIIECHUS
(HacoCHOM Kamephl) v 40
[IMPUHA OCBEIIAEMOT0 MTOMEIIIEHUS " 5
(HacocHOM KaMephl)
PaccrosiHue oT nosta kamepsl 10
paboueii MOBEpXHOCTH (HACOCHOU M 1,6
KaMephbl)
BricoTa ocBemnaeMoro noMeneHus
(HacocHOM KaMephl) . 8
Pa3mepsl rapaxa: niamHa M 37
IUpUHa M 5
BBICOTA M 6
Pa3meps! kBepiuiara, mrpeka: AauHa M 2240
HIMpUHA M 5.7
BBICOTa M 5,8
Pa3smepsl 3a60i1 opra: anuHa M 210
HIMpUHa M 5,7
BBICOTA M 6
Pa3meps! pem nyHKTa: 1yIMHA M 20




IMpUHa M 5
BBICOTA M 6
IIepeyeHp 2MEKTPONPUEMHUKOB
MOBEPXHOCTHU:
CKuroBo# noabemM kBT 2x1150 2
KierbeBoit noxbem kBT 700 2
Bentmsarop BOA-21,5 kBt 380 2
Kommpeccop kBT 150
HannraxtHble 301aHu kBT
CronoBas kBT 145
OcBerenue KBt 260
ABK kBT 47
PM3 kBT 780
Kanopudepnas kBT 150
Tapax kBT 75
[lepedeHb 351eKTPONPUEMHHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 18
Solo 7 -7V kBT 55 14
BM -12M kBT 110 9
Bonootnus kBT 800 5
T | oseom
Bapuant 12
[TapameTtp En. uzm 3HadeHHe napaMmerpa Konunuectso
BricoTa ropHoit BIpaboTKH M 6
PaccrosiHre oT KpOBIM BBIPAOOTKHU 10 " 03
TOYKHU MOJIBECA CBETHIIbHUKA
Paccrosinue Mexly CBETHIIbHUKAaMHU M 5




JlnuHa ocBemaeMoro MmoMeIeHus

(HacoCHOM Kamephl) v o
HlupuHa ocBeaeMoro moMeeHus 6
(HacoCHOM Kamephl) v
Paccrosinue oT nona kamepsl 10
paboueii ToOBEpXHOCTH (HACOCHOMU M 1
Kamephl)
BricoTa ocBeliaeMoro noMemnieHus 75
(HacOCHOM Kamephl) v ’
Pa3mepsl rapaxka: qimHa M 25
IMpUHA M 6
BbICOTA M S5
Pa3meps! kBepiuiara, mrpeka: AJauHa M 2325
HIPHHA M 6
BbICOTA M 6
Pa3mepsl 3a00if opTa: [yMHa M 125
[IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JuIMHA M 25
HMIPHHA M 6
BbICOTA M 6
[IepeyeHnp 2MEKTPONPUEMHUKOB
MIOBEPXHOCTH:
CKHIIOBOH TOIBEM KBt 2x%950
KierneBoii mognem kBT 750
Bentunstop BO/I-21,5 kBt 750
Kommpeccop kBT 240
HanmaxTtHbie 3naHus kBT
CronoBas kBT 155
Ocsenienune kBT 125




ABK kBT 70
PM3 kBT 190
Kanopudepnas kBt 95
lapax kBt 60
IlepedeHs 3IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 7
Solo 7 -7V kBT 55 7
BM -12M kBT 110 7
Bopoorius kBt 800 5
TpeGyemplit oOIIeIIaX THBIN
peby m cos @, 0,94-0,98
KO2(DPUITMEHT MOIITHOCTH
Bapuant 13
[Tapamerp En. uzm 3HaueHue rnapamerpa Komnuectso
BricoTa ropHo#t BEIpaOOTKH M 4,5
PaccrosiHre 0T KpOBIU BBIPAOOTKHU 10 03
M ,
TOYKH TIOJIBECA CBETHIILHIKA
PaccrosiHue Mex1y CBETHIIbHUKaAMH M 9
JlnmHa ocBenaeMoro noMereHus 45
M
(HacocHoOM Kamephbl)
HMIMPHHA OCBEIIAEMOT0 MOMEIICHHUS 6
M
(HacocHoOM Kamephbl)
PaccrosiHue oT moja kKamepsl J10
paboueii MOBEpXHOCTU (HACOCHOU M 1,5
KaMephl)
BricoTa ocBenaeMoro noMemeHus 3
M
(HacocHOM KaMephl)
Pa3smepsl rapaxa: qivHa M 30
HIUPHHA M 6
BBICOTA M 6,5




Pa3meps! kBepiiara, mrpeka: JiuHa M 1150
IMpUHa M 5
BbICOTA M 3
Pasmepsl 3a00i1 opra: anrHa M 435
HIMpUHA M S)
BBICOTA M 6
Pa3mepsl pem nyHKTa: 1yIMHA M 20
IMpUHA M 6
BBICOTA M 6
[IepeyeHnp 2MEKTPONPUEMHUKOB
MOBEPXHOCTHU:
CKuII0BOM MTOABEM kBT 2x1150
KietseBoit mogpem kBT 600
Bentunsrop BO-40 kBT 1850
Kommnpeccop kBT 130
HanmaxTHbIe 31aHUSA kBT
CronoBas kBT 160
OcBelienue kBt 45
ABK kBT 70
PM3 kBT 1250
Kanopudepnas kBT 150
[apax kBT 50
[IepedeHs 3IIEKTPOITPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108
Solo 7 -7V kBt 55
BM -12M kBT 110
Bonootnus kBT 600
cos @, 0,94-0,98

TpeOGyemplii oOIIeIIaX THBIN




KO2(DPUITMEHT MOIITHOCTH

Bapuant 14
[Tapamertp En. uzm 3HaueHue rnapamerpa Komungectso
BeoicoTa ropHo#i BEIpaOOTKH M S)
Paccrosinue ot KpoBiu BEIPAOOTKH 10 " 0.3
TOYKH TOJBECA CBETUIILHUKA ’
Paccrosinue Mexxay cBETHIbHUKAMHU M 4
JlnHa OCBEIaeMOro NOMEIICHHUS 90
(HacoCHOM Kamephl) v
IIMPUHA OCBEIIAEMOT0 TOMEIICHHS " 7
(HacOCHOM Kamephl)
Paccrosinue ot mona kamepsl 10
paboueli TOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BeicoTa ocBelaeMoro nomeneHus 85
(HACOCHOM KaMephl) . '
Pa3mepsl rapaxa: niumuHa M 25
[IMpUHA M 6
BBICOTA M 6
Pa3zmeps! kBepmiara, mrpeka: JInHa M 4250
HMIMPHHA M 6
BBICOTA M 6
Pa3zmepsl 320011 opra: mmmHA M 426
[IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKkTa: JuIMHA M 20
HIUPUHA M 6
BBICOTA M 6

[lepeueHb MEKTPONPUEMHUKOB
MOBEPXHOCTHU:




CKHIIOBOH HOIBEM KBt 2x1150 1
KitetpeBoii moabem kBt 750 1
Bentunsarop BOI-40 kBt 1050
Kommnpeccop kBT 150
HapmaxTtHeie 31anms KBT
Cronosas kBT 100
OcBelenue kBt 45
ABK kBT 90
PM3 kBT 1120
Kanopudepnas kBT 130
lapax kBT 70
[IepedeHsb 2IIEKTPOIIPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBt 108 22
Solo7 -7V kBT 55 10
BM -12M kBT 110 20
Bonootnus kBT 800 9
| e | omas
Bapwanr 15
[TapameTtp En. uzm 3HadeHHe mapaMerpa Konunuectso
BricoTa ropHO#t BBIpaOOTKH M 3
PaccrostHuie oT KpOBIH BEIPAOOTKH 10 " 0.4
TOYKH TIOJIBECA CBETHIILHIKA
PaccrosiHre MeXy CBETHIBHUKAMH M 3
JlImHa OCBEIIaeMOro NOMEICHHUS
(HacOCHOM Kamephl) . 50
MIMPHHA OCBEIIAEMOT0 TOMEIICHHUS " 6

(HacOCHOM Kamephl)




Paccrosinue ot nosa kamepsl 10

paboueit TOBEpXHOCTH (HACOCHOM M 1
KaMmephl)
BricoTa ocBeliaeMoro noMemnieHus
(HacoCHOM Kamephl) v 8
Pazmepsl rapaxka: qimHa M 25
IMpUHa M 7
BBICOTA M 6
Pa3zmeps! kBepiiara, mrpeka: JuHa M 3300
IMpUHA M 6,5
BbICOTA M 6
Pa3mepsl 32001 opra: qmrHA M 623
IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JuIMHA M 28
HIpUHA M 4
BBICOTA M 6
[IepeyeHp 2MEKTPONPUEMHUKOB
MIOBEPXHOCTH:
CKuII0BOM TTOIBEM kBT 2x1300
KierseBoil mognem kBT 900
Bentunsarop BO-40 kBT 1350
Kommpeccop kBT 730
HanmaxTtHeie 3na0usa kBT
CronoBas kBT 312
Ocsenienune kBT 29
ABK kBT 55
PMM kBT 94
Kanopudepnas kBT 155




["apax kBT 70
[lepedeHb AIIEKTPOITPUEMHHKOB
TOPH30HTA!
Boomer H-127 kBt 120 17
Solo 7 -7V kBT 75 11
BM -12M kBT 110 10
Bonoorius kBT 600 5
TpeOGyempblii oOMIeIIaX THBIN
peby C0Ss @, 0,94-0,98
KO3 (OUIIHEHT MOIITHOCTH
BapuanTt 16
[Tapamerp En. uam 3HaYeHuE mapamerpa KonnyectBo
BricoTa ropHOii BBIpaOOTKH M 4
PaccrosiHre oT KpoBIM BEIPAOOTKH 10 0.27
M )
TOUYKHU MOJIBECA CBETHJIbHUKA
PaccrosiHMe MeXly CBETUIIBHUKAMU M 7
JlnuHa ocBemaeMoro noMemeHus 40
. M
(HacocHOM KaMephl)
HIMPHHA OCBEIIAEMOT0 MTOMEIICHHUS 6
. M
(HacocHOM KaMephl)
PaccrosiHue oT nosta kamepsl 10
paboueii TOBEpXHOCTH (HACOCHOU M 0,85
KaMephl)
BricoTa ocBenaeMoro noMeIeHust 7
. M
(HacocHOM KaMephl)
Pa3mepsl rapaxka: qimHa M 15
HIMpUHA M 4
BBICOTA M 5)
Pa3zmeps! kBepIiara, mrpeka: JIuHa M 3250
HIUPHHA M 6
BBICOTA M S)




Pa3zmepsl 3a00i1 opra: qmHa M 335
IMpUHa M 6
BbICOTA M 3
Pa3mepsl pem nyHkTa: JyiMHA M 26
HIMpUHa M 55
BbICOTA M 6
[lepeueHb MEKTPONPUEMHUKOB
MOBEPXHOCTH:
CKHIIOBOH OOBEM kBT 2x1150
KiterpeBoil moabem kBt 1150
Bentunstop BO/I[-40 kBT 1500
Kommnpeccop kBT 130
HapmaxtHeie 31anus kBT
Cronosas kBT 112
Ocsenienue kBT 22
ABK kBT 67
PM3 kBT 585
Kanopudepnas kBT 250
[apax kBT 15
[IepedeHs 3IIEKTPOITPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 150
Solo7 -7V kBT 65
BM -12M kBT 110
Bonmootnus kBT 200
Tpebyemplii o0IIeIIaX THBIH cos g, 0,94-0.98

KO2()PUITUEHT MOIITHOCTH

Bapwuant 17




[TapameTp En. uzm 3HayYeHue napaMmeTpa KommuectBo
BricoTa ropHO#i BBIpaOOTKH M 6
PaccrosiHre OT KpOBIM BEIPAOOTKHU 10 " 05
TOYKH MOJIBECa CBETUIIbHUKA ’
Paccrostare Mex 1y CBETHIIBHUKAMU M 8
JnvuHa ocBemaeMoro noMeeHus " 75
(HacocHOM KaMephl)
HMIMPHHA OCBEIIAEMOT0 MTOMEIICHHUS " 6
(HacocHOM Kamephl)
PaccrosiHue ot nona xkamepsl 10
paboueii MOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BrIcoTa ocBemaemMoro noMeneHus 9
(HacocHOM Kamephl) .
Pa3mepsl rapaxa: anuHa M 20
HMIPHHA M 6
BbICOTA M 6
Pa3meps! kBepiuiara, mrpeka: AJauHa M 2400
HIMpUHA M 6
BBICOTA M 6
Pa3mepsl 320011 opra: [yMHa M 340
HIMpPUHA M 4.5
BBICOTA M 6
Pazmepsl pem myHKTa: qyiMHA M 20
HIMpUHA M 5)
BBICOTA M 7
[TepedeHb AMEKTPONPHEMHUKOB
MIOBEPXHOCTH:
CkurmoBo# nogbem kBT 2x1150 2
KierbeBoil nogbem kBT 1000 1
Bentumstop BOJI-40 kBT 1850 1




Kommpeccop kBT 130
HanmaxTtHele 30aHuA kBT
Cronosas kBT 215
Ocgemenue kBt 60
ABK kBT 110
PM3 kBT 1400
Kanopudepnas kBT 190
["apax kBT 145
[lepeueHp 31EKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 100 9
Solo7-7V kBT 55 9
BM -12M kBT 110 9
Bonootnus kBT 600 7
Do Cone, | oseom
Bapuanr 18
[Tapametp Exn. usm 3HaueHue nmapamerpa KonnuecTtso
BricoTa ropHoit BIpabOTKH M 5.5
PaccrostHrie oT KpOBIH BRIPAOOTKH 10 " 0.4
TOYKH MOJBECA CBETUIFHUKA
PaccrosiHre MexXy CBETHILHUKAMH M 6
JlmrHA OCBENIaeMoro MoMeNIeHUS
(HacocHOM Kamephl) v 60
HIMPHHA OCBEIIAEMOTO MTOMEIICHHUS
(HacOCHOM Kamephl) v >
Paccrosinue ot nosa kamepsl 10
paboueit TOBEpXHOCTH (B HACOCHOU M 1,4
KaMmepe)
M 8

BricoTa ocBemaeMoro moMeIeHus




(HacOCHOM Kamephl)

Pa3mepsl rapaxka: qimHa M 37
HIMpUHA M S)
BBICOTA M 6
Pa3mepsl kBepuuiara, mrpeka: JyimHa M 5440
HIMpHUHa M 4.7
BBICOTA M 5,8
Pa3mepsl 32001 opra: qpnHA M 820
IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHkTa: JyIMHA M 20
HIMPHHA M 6
BBICOTA M 6
IlepeyeHb 3MEKTPONPHUEMHHUKOB
MIOBEPXHOCTH:
CkumnoBo# nogbemM kBT 2x1550
KinerbeBoil nogsem kBT 700 2
Bentunsarop BO-40 kBT 1280
Komnpeccop kBT 450
HanmiaxTHble 30aHAS KBt
Cronosas kBT 245
Ocsenienune kBT 260
ABK kBT 59
PM3 kBT 780
Kanopudepnas kBT 150
lapax kBT 95
IlepedeHsb 3IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 18




Solo 7 -7V kBT 55 9
BM -12M kBT 110 14
Bonootnus kBT 300 7
Tpebyemplii 00IIeIIaX THBII cos g, 0.94-0.98
KO3 (HUIIMEHT MOIITHOCTHU
Bapuant 19
[Tapamerp En. uam 3HaYeHUE mapamerpa KonnyectBo
BricoTa ropHO#i BEIpaOOTKH M 6
PaccrostHre oT KpOBIU BBIPAOOTKH J10 " 0.4
)
TOYKHU TIOJ[BECA CBETHIILHUKA
PaccrosiHre Mexy CBETHIbHUKAMH M 5
JlimHa OCBEIaeMOro TIOMEIIECHHUS 65
(HacoCHOM Kamephl) v
HIuprHa oCBEIaeMoro moMeIeHHs " 6
(HacocHOM KaMephl)
PaccrosiHue oT nosta kamepsl 10
paboueii MOBEpXHOCTH (HACOCHOU M 1
KaMephbl)
BeicoTa ocBelaeMoro nomeneHus 85
(HAaCOCHOM KaMephl) . '
Pa3mepsl rapaxa: niamHa M 25
IApUHA M 6
BBICOTA M 6
Pa3zmeps! kBepriara, mrpeka: JTuHa M 1325 3
HMIAPHHA M 6
BBICOTA M 6
Pa3smepsl 3a60i1 opra: anuHa M 125
HIUPHHA M 6
BBICOTA M 6
Pa3meps! pem nyHKTa: 1yIMHA M 25




IMpUHa M 6
BBICOTA M 6
IIepeyeHp 2MEKTPONPUEMHUKOB
HOBEPXHOCTH:
CkunoBoii noxseM kBT 2x1350
KnerbeBoit mogbem kBt 850 2
Bentunsarop BOI-40 kBT 1450
Kommpeccop kBT 740
HannraxtHble 301aHu kBT
CronoBas kBT 255
OcBerenue KBt 25
ABK kBT 70
PM3 kBT 990
Kanopudepnas kBT 150
lapax kBT 60
[lepedeHb 351eKTPONPUEMHHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 25
Solo7 -7V kBt 55 10
BM -12M kBT 110 3
Bonoornus kBT 500 7
TpeGyempblit oOmIemaxTHBIN cos g, 0,94-0,98
KO3 PHUIMEHT MOIIHOCTH
Bapnant 20
[TapameTtp En. uzm 3HadeHHe rmapaMmerpa Konunuectso
BricoTa ropHoit BBIpabOTKH M 4,5
PaccrosiHre oT KpOBIM BBIPAOOTKHU 10 " 03
TOYKHU MOJIBECA CBETHIIbHUKA
PaccrosiHre MeXly CBETUIIbHUKAMU M 4




JlnuHa ocBemaeMoro MmoMeIeHus

(HacoCHOM Kamephl) v 45
HIMPUHA OCBELIAEMOI0 MTOMEILIEHUS " 6
(HacoCHOM Kamephl)
Paccrosinue oT nona kamepsl 10
paboueii ToOBEpXHOCTH (HACOCHOMU M 1,5
Kamephl)
BricoTa ocBeliaeMoro noMemnieHus 7
(HacOCHOM Kamephl) v
Pa3mepsl rapaxka: qimHa M 30
IMpUHA M 6
BbICOTA M 6
Pa3meps! kBepiuiara, mrpeka: AJauHa M 1150
HIPHHA M 6
BbICOTA M 6
Pa3mepsl 3a00if opTa: [yMHa M 65
[IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JuIMHA M 20
HMIPHHA M 6
BbICOTA M 6
[IepeyeHnp 2MEKTPONPUEMHUKOB
MIOBEPXHOCTH:
CKHIIOBOH TOIBEM KBt 2x1450
KierseBoil mognem kBT 600
Bentunsarop BO-40 kBT 1850
Kommnpeccop kBT 830
Hammaxtaele 31auus kBT 300
CronoBas kBT 160
Ocsenienune kBT 45




ABK kBT 70
PM3 kBT 2120
Kanopudepnas kBT 150
lapax kBt 50
IlepedeHs 3IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 15
Solo7-7V KBt 55 8
BM -12M kBT 110 9
Bopoorius kBt 300 5
TpeGyemplit oOIIeIIaX THBIN
peby m cos @, 0,94-0,98
KO2(DPUITMEHT MOIITHOCTH
Bapuanr 21
[Tapamerp En. uzm 3HaueHue rnapamerpa Komnuectso
BricoTa ropHo#t BEIpaOOTKH M 7
PaccrostHrie OT KpOBJIH BEIPAOOTKH 10 06
M ,
TOYKH TIOJIBECA CBETHIILHIKA
PaccTosiHre Mex 1y CBETHIILHUKAMH M 6
JlnmHa ocBenaeMoro noMereHus 90
M
(HacocHoOM Kamephbl)
HMIMPHHA OCBEIIAEMOT0 MOMEIICHHUS 6
M
(HacocHoOM Kamephbl)
Paccrosinue oT mosa kamepsl 10
paboueii MOBEpXHOCTU (HACOCHOU M 1
KaMephl)
BricoTa ocBenaeMoro noMemeHus 9
M
(HacocHOM KaMephl)
Pa3mepsl rapaxa: anmHa M 23
HIUPHHA M 6
BbICOTA M 6




Pa3meps! kBepiiara, mrpeka: JiuHa M 1250 3
IMpUHa M 6
BbICOTA M 6
Pa3zmeps1 3a00ii opTa: nnuHa M 57 5
HMIMPHHA M 6
BBICOTA M 6
Pa3mepsl pem nyHKTa: 1yIMHA M 20
IMpUHA M 5
BBICOTA M 5
[IepeyeHp 2MEKTPONPUEMHUKOB
MOBEPXHOCTHU:
CKuII0BOM MTOABEM kBT 2x1150
KinerbeBoit nogsem kBT 750 2
Bentunsrop BO-40 kBT 1050
Kommpeccop kBT 450
HanmaxTHbIe 31aHUSA kBT
CronoBas kBT 300
OcBelienue kBt 45
ABK kBT 90
PMM kBT 130
Kanopudepnas kBT 140
[apax kBT 80
[IepedeHs 3IIEKTPOITPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 17
Solo 7 -7V kBt 55 8
BM -12M kBT 110 13
Bonxoorius kBT 800 9
cos @, 0,94-0,98

TpeOGyemplii oOIIeIIaX THBIN




KO2(DPUITMEHT MOIITHOCTH




