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PaGouass mporpamma cocraBiena Ha ocHoBe @OI'OC BO - cnenmamurer 1o
cnenuanbroctu 21.05.04 T'opHoe aeno (mpuka3 MunoopHayku Poccun ot 12.08.2020 r. Ne 987)

Pabouas mporpamma paccMoTpeHa u 0100peHa Ha 3acejanuu Kadeapsl ['OpHbIX MalvH 1

TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMILIEKCOB
11.02.2022, nporoxomn Ne 6
3aB. kadeapoit .M. MaxwurtoB

Pabouas nporpamma ogoopena meroamueckoit komuccueit UI'uT

14.02.2022 r. mpoTtokon Ne 3
IIpencenarens %A. [IeITanes

CoriacoBaHo:

3aB. kadeapoii PazpaboTku MmecTopoxaeHun
M0JIE3HBIX UCKOMAEMBbIX
C.E. T'aBpuiien
Pabouas nmporpaMma cocrasiieHa:
noueHt kadenpst [MuTTK,
KaH/JI. TEXH. HayK b.M. T"'a66acoB

Penensenr:

3aMECTUTENh TeHEPATLHOTO TUPEKTOpa

o nepcrnexktuBHOMY pazButuio OO0 «YpandueproPecypc,
KaH/JI. TEXH. HayK ——




JIucT akTyaauzanuu padodei NporpaMmmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roJly Ha 3acelanuu Kadeapsl ['OpHBIX MAIIMH ¥ TPAHCIIOPTHO-TEXHOIOTUIECKUX

[Tporokoi ot 20 1. Ne
3aB. kadeapoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
yueOHOM o1y Ha 3acenanuu Kadeapsl ['OpHBIX MalIMH U TPAHCTIOPTHO-TEXHOJIOTUIECKUX

[Tporokoi ot 20 1. Ne
3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2025 - 2026
yueOHOM oy Ha 3acelanuu Kadenpsl ['OpHBIX MalIMH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[Iporokon ot 20 1. Ne
3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2026 - 2027
yaeOHOM o1y Ha 3acenanuu kKadeapsl ['OpHBIX MaITMH U TPAHCIIOPTHO-TEXHOJIOTHIECKIX

[Tporokoi ot 20 . Ne
3aB. kadeapoii A.M. MaxuTtoB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena jyist peanmsanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kadeapsl ['OpHBIX MAIlIMH U TPAHCTOPTHO-TEXHOJIOTHYECKUX

[Iporokon ot 20 1. Noe
3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena jyist peanmsanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acelanuu Kadeapbl ['OpHBIX MAaIIMH U TPAHCIIOPTHO-TEXHOJIOTUISCKUX

[TpoTokoi ot 20 . Ne
3aB. kadempoii A.M. MaxuTtoB




1 Ilesin ocBOEHM S TUCUMTILIAHBI (MOTYJIs)

- (OpMUPOBAHHE W PA3BUTHE CIIOCOOHOCTH K aHAIU3y U CHHTE3Y DJIEKTPOIPUBOAOB H
KOHCTPYKIUHN 3JIEKTPUUECKUX MAITHH U 000PYAOBaHUS TOPHOTO MMPOU3BOJICTBA;

- opMupoOBaHUE U PA3BUTHE CIIOCOOHOCTH aHATM3UPOBATH COCTOSHHUE M MEPCIICKTUBBI
Pa3BUTHS IJICKTPOCHAOKEHUS TOPHBIX MAIIMH U 000PYIOBaHUS, UX TEXHOJOTHYECKOTO 000pY-
JIOBaHUs ¥ KOMIIIEKCOB Ha UX 0ase;

- (¢GopMHpOBaHHE U PaA3BUTHE CIIOCOOHOCTH IPOBOJUTH CTAHJIAPTHBIC MCIBITAHUS
ANEKTPUUYECKUX MAIIHH TOPHOTO TEXHOJIOTHIECKOT0 000PYyI0BaHUS;

- (¢opMHUpOBaHHE W PA3BUTHE CIIOCOOHOCTU OMPENEIATH CIOCOOBI JOCTHIKEHUS Lieei
MIPO-EKTa, BBISBIISATH IPUOPUTETHI PEIICHUS 3a7a4 IPU TPOU3BOJICTBE, MOJICPHU3AIMU I PEMOHTE
ANEKTPUICCKUX MAIIIUH;

- (opMHpoBaHWE W Pa3BUTHE CIOCOOHOCTH pa3pabaThiBaTh KOHKPETHBIC BapHAHTHI
pelie-Hus Ipo6ieM IPOU3BOICTBA, MOJAEPHU3ALIMU U PEMOHTA TOPHBIX MAIlIMH U 000PYyIOBaHMUs,
MPO-BOJIUTH aHAIHM3 YTHX BAPUAHTOB, OCYIICCTBIIATH MPOTHO3UPOBAHUE TIOCIICICTBUN, HAXOIUTh
KOMITPOMHUCCHBIE PEIICHUS B YCIOBUSAX MHOTOKPUTEPUATBHOCTH U HEOIPEIEIIEHHOCTH;

- (dopmupoBaHME W PpPa3BUTHE CIOCOOHOCTH pa3padaThiBaTh C HCIOJB30BAaHUEM
WH()OPMA-IMOHHBIX ~ TEXHOJIOTHHA, KOHCTPYKTOPCKO-TEXHUYECKYIO  JOKYMEHTAIUIO IS
MIPOM3BOJICTBA HO-BBIX MM MOJIEPHU3UPYEMBIX OOPA3IOB JIEKTPOIPHUBOIOB TOPHBIX MAIUH U
000pYIOBaHUS H MX TEXHOJIOTUIECKOTO 000PYIOBaAHUS;

- (¢GopMHpOBaHHE U Pa3BUTHE CIIOCOOHOCTH IPOBOJUTH CTAHJIAPTHBIC MCIIBITAHUS
ANEKTPUUICCKUX TTAPAMETPOB TOPHBIX MAIIIMH U 000PYTIOBAHUSI.

2 MecTo AUCUMIJIMHBI (MOYJI51) B CTPYKTYpe 00pa30oBaTe/IbHON MPOrpaMMbl

JucuummHa DIeKTpooOOpyAOBaHHE M AIIEKTPOCHAOKEHHWE TOPHBIX MPeANPHUSITHN
BXOJIUT B YacTh y4€OHOro IjaHa GOpMUPYEMYIO y4YaCTHUKaMU 0Opa30BaTEJIbHBIX OTHOLIEHUI
00pa3zoBaTeNbHON IPOrpPaMMBbI.

Jng  w3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHMSI  (YMEHHUS,  BIIAQJICHUS),
c(OPMHPOBAHHBIE B PE3YJIbTAaTEe U3YUEHHSI AUCLUIUINH/ TPAKTUK:

DIEeKTPOTEXHUKA

OborarieHne NoJe3HbIX UCKOMAeMbIX

["opHble MamIMHBI 1 000PYAOBAHKE

Mexanu3zaius FopHOTO IPOU3BOACTBA

dusnka

ABTOMaTH3alUs U ANEKTPUPHUKAINS TOPHOTO TPOU3BOICTBA

[Tpon3BoACTBEHHAs - TPOU3BOJICTBEHHO- TEXHOJIOTHYECKast IPAKTHKA

AHann3 TaHHBIX

Beicmias marematnka

Opranuszanus 1 ynpasjieHHe TOPHBIM IPOU3BOJCTBOM

[T poBble TEXHOIOTHH B TOPHOM JIEje

I[Tporeccel moa3eMHOM pa3pabOTKH PYAHBIX MECTOPOXKICHHH

KomnproTepHOE MOIETMPOBAHUE PYIHBIX MECTOPOKIECHUI

TpancniopTHble MalnHbL. CTallMOHAPHBIE MAIIUHbI

DKOHOMMKA MPEATIPUATHUS

[Ipuknagnas MexaHuka

WmxeHepHas U KOMIbIOTEpHAs rpaduka

HaueprarenbHas reomerpus

3HaHus (yMEHUSs, BIIAJCHUS), TOJyYCHHbIC IPU U3YYCHUN JAHHOW JUCUUIUIMHBI OYAyT
HEOO0XOANUMBI 1715l U3yUEHUS AUCHUIINH/TIPAKTHK:

[TonroroBka Kk caaue u ca4ya rocyJapCTBEHHOTO SK3aMeHa



IIpousBoacTBEeHHAs - NPEAAUIUIOMHAS IPAKTUKA

Adpos0rus FOpHBIX TPEANPUATHN

VM HHOBalIMOHHAA N€ATEIbHOCTh TOPHBIX IPEANPUATUN

[TpousBoacTBEHHAs - HAyYHO-HUCCIeI0BaTeNbCKasi paboTa

ITpon3BoACTBEHHAS - TPOU3BOJICTBEHHO- TEXHOJIOIMYECKas IIPAKTUKA

BelllonHeHne, NOArOTOBKAa K  MPOLEAYPE  3alllUThl W 3allUTa  BBITYCKHOU
KBaJTM(PUKAIIMOHHOHN pabOTHI

IIpoekTupoBaHuEe PyJHUKOB

BenTunsaius maxt

Opranu3zanus 1 ynpasjieHHe TOPHBIM IPOU3BOJCTBOM

3 Komnerenuuu odyqarouierocsi, popmMupyemsie B pe3yJibTaTe 0CBOCHHA

AUCHHILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pe3yJIbTaThl 00y4YeHUs1

B pesynbrare OCBOEGHHMS JIUCHMIUIMHBI (MOAynsl) «OJEKTpooOOpyAOBaHUE U
3JIEKTPOCHA0KEHNUE TOPHBIX NPEINpUATHI» o0ydaromuiicss 1o/keH o0janaTh CIeAYHOIIUMU

KOMIICTCHI UMM

Kon nnaukaropa

I/IH,HI/IKaTOp JOCTHIXKXCHUA KOMIICTCHIIMH

[IK-2 CnocobeH OCyIIECTBIATh TEXHUYECKOE PYKOBOJACTBO IOJ3EMHBIMU TOPHBIMH U
B3pPBIBHBIMH paboTaMu, pa3padaThiBaTh W HCIOJIB30BATH B IPOM3BOJCTBEHHOW JESTEIHLHOCTH
TEXHOJIOTMYECKYIO JOKYMEHTALUIO, PErNIAMEHTUPYIOLIYIO BBIITOJIHEHHUS IIPOLIECCOB MOA3EMHBIX

TOpPHBIX paboT

I1K-2.1 Pemaet npodeccuonanbHble 3a1a4u 10 000CHOBAHUIO TEXHOJIOIMH BEICHUS
TOPHBIX paboT MOA3EMHBIM 1 KOMOMHUPOBAHHBIMU CIIOCOOAMH.

I1K-2.2 OO6nanaer 3HAHUSAMH TEXHHYECKOTO PYKOBOJCTBA TEXHOJOTUYECKUMHU
IpoLeccaMH, TEXHOJIOTHSIMHM U CPEJCTBAMHM MEXaHW3aluu U Oe30MacHOTo
BBINOJIHEHHS] IOJJ3EMHBIX TOPHBIX padoT

[1K-2.3 Hcnone3yer  uHGOpMAlMOHHBIE  TEXHOJOTMHM MpPH  3KCIUIyaTaluu

MOA3C€MHBIX PYTHUKOB




4. CTpyKTypa, 00b¢M M coepKaHHue JMCHHIIIMHbBI (MOLYJIs1)
OO1w1ast TpyJ0EMKOCTb IUCLUILIMHBI COCTABIISIET 2 3a4E€THBIX €AMHUL] /2 aKaJ. YacoB, B TOM YHCJIE:
— KOHTaKTHas paboTa — 37 akaJ|. 4acoB:
— aynuTtopHas — 36 aKkaj. 9acos;

— BHeayaquTopHas — 1 akaj. 4acos;
— caMocTosTenbHas pabota — 35 akaj. 4acos;
— B opme npaxkTrueckoi noaroroBku — 0 akaz. yac;

@dopMa arTecTalyy - 3a4eT

AynutopHast g s
KOHTaKTHas paboTa 2 = dopma TeKyIero
Pazmen/ Tema § (B axaz. gacax) g E[‘ Brx o KOHTPOIA Kon
T — : g o CaMOCTOATENBHOT | ycrieBaeMOCTH 1 PS—
O 2 £ paboThI MIPOMEXYTOYHOU
ek, mab. | HpakT. ER aTTecTaIH
3aH. 3aH. | O &
1. Tema 1.1 DnekTpompuBOx H
ANIEKTPOOOOPYIOBAHNE TOPHBIX
MalluH
CamocrosTenpHOe
H3yUYCHHE YICOHOM
U Hay4HOH
JIUTEPATYPHI.
[Touck
JIOTIOJTHUTEIILHOM
1.1 OcobeHHocTr uHopmanuu no | MuauBuayasbHOE
9KCIUTyaTalluu u Teme (pabora c cobeceoBaHue.
KOHCTPYKTHUBHOTO 9 3 3/2,21 5 oubnmorpadpuuec | MunuBumyansHOe
HCTIOJTHEHHS TOPHOTO KHUM MaTepHajamu,| co-oOlieHue Ha
IIEKTPOOOOPYIOBAHUS C 3JIEKTPOHHBIMH 3aHATHH.
6ubimoTexaMu u
20P,
UH(OPMAIIOHHO-
KOMMYHHKAIIMOHH
BI€ CETH
WurepHer).




CaMOCTOSTENbHOE
H3yUYCHHE YUCeOHOM

6ubimoTexaMu u
30P,
UH()OPMALIMOHHO-
KOMMYHHKAIIMOHH
bl€ CEeTH
Uurepuer).

Y Hay4YHOU
JIUTEPATYPBI.
[Tonck
JIOTIOJTHUTEIILHOM
1.2 ABTOMAaTH3MPOBAHHBII nHpopmauuu no | MHauBHIyambHOE
JNIEKTPONIPUBOJT TOPHBIX Teme (padota ¢ cobecejoBaHNE.
MaIluH 3/11 5 oubnuorpadpuuec | HumuBuIyansHOE
PynuudHbIe KHUM MaTepuajamy, [ co-oOuieHue Ha
JIIEKTPOABUTATEIH C JICKTPOHHBIMHU 3aHATUH.
OoubIMoTeKaMu u
30P,
UH()OPMAIIMOHHO-
KOMMYHHKAIIHOHH
BIC CETH
WnTepner).
CamocrosTenpHOe
H3yUYCHHE YICOHOM
U Hay4HOU
JUTEPATYPEI.
1.3 DnexTpudeckas Iounck
amnmapatypa yOpaBlIeHHS H JIOTIOJTHUTENILHOM
3aLIUTHI AIIEKTPUYECKUX nHdopmanuu o | MHmuBHayansHOE
JBATATemNei MaIIiH u TeMme (pabota ¢ cobecenoBaHue.
MEXaHHM3MOB HaIPsDKEHUEM JI0 3/11 6 oubnmorpapuuec | HMunuBuIyansHOe
1000 B KUM MaTepuajiamu, | co-oOlIeHue Ha
OnekrpoobopyaoBaHHe ISt C 3JIEKTPOHHBIMH 3aHSTHH.
OCBEILEHUS TIOJI3EMHBIX OnbIMOTeKaMH U
TOPHBIX BBIPAOOTOK 30P,
HHPOPMAITHOHHO-
KOMMYHHKAIIHOHH
BI€ CEeTH
WnrepHer).
Htoro no paszzeny 9/4,21 16
2. Tema 2.2 DnekTpocHabKeHHE
TOPHBIX MAIINH
CamocrosTenpHOe
n3y4eHne yaeOHoMl
U Hay4HOU
JUTEPATYPBHI.
[Tonck
JIOTIOTHUTEITLHON
2.1 DneKTpocHa0KeHne UHPOPMAIH IO NunuBunyansHoe
MO/I3€MHBIX MaIIiH u TeMe (paboTta ¢ cobecenoBaHuE.
MEXaHHU3MOB 3/11 7 oubnmorpaguuec NunuBunyansHoe
DneKkTpocHab)KeHne KUM MaTepuaiamu, | co-oOuieHue Ha
PYAHUKOB H IIAXT C DIIEKTPOHHBIMH 3aHITHUH.




2.2 TeXHMKO-IKOHOMHYECKHE
MOKa3aTeIn
ANIEKTPONOTPEOIICHUS TOPHBIX
TIPeATIPHUSTHIA

3/11

CamocrosTenpHOe
H3yUYCHHE YUCeOHOM
Y Hay4YHOU
JUTEPATYPBHI.
[Tonck
JIOTIOJTHUTEIILHOM
uHopMaLuK 10
teme (pabota ¢
6ubauorpaduyec
KAM MaTepHaIaMH,
C JICKTPOHHBIMHU
OoubIMoTeKaMu u
30P,
UH()OPMAIIMOHHO-
KOMMYHHKAIIHOHH
BI€ CETH
WnTepner).

UnnuBunyaasaOe
cobecejoBaHNE.
UnnuBunyansaOe
co-o0IeHne Ha
3aHATUH.

2.3 OnacHOCTh HOPAKEHUS
SIEKTPUYECKHM TOKOM

3amura  OT MOPAKEHUS
AIEKTPUYECKHM TOKOM

3/11

CamocrosTenpHOe
H3yUYCHHE YICOHOM
U Hay4HOU
JUTEPATYPEI.
[Tonck
JIOTIOTHUTEJIBHOM
“HPOPMALIUH TT0

TeMme (pabota ¢
oubnnorpaguuec
KUM MaTepHaIaMH,
C JNIEKTPOHHBIMHU
OHOIHOTEKAMU U
30P,
HHPOPMAITHOHHO-
KOMMYHHKAIIHOHH
BI€ CEeTH
WnrepHer).

HNunuBunyansHoe
cobeceloBaHue.
WnnusunyansHoe
C0-00IIEHNE Ha
3aHATHH.

Wroro no pazneny

9/31

19

Uroro 3a cemectp

18

18/7,211

35

3a4eT

Hroro mo auciuminHe

18

18/7,2
"

35

3a4€T




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

1. B yueGHOM mporiecce mperycMOTPEHBI 3aHATHA B popMe pa300pa KOHKPETHBIX CUTYallU, CBSI3aHHBIX
C MICTIOJIb30BaHHEM COBPEMEHHBIX CUCTEM aBTOMAaTHU3MPOBAHHBIX 3JICKTPOIPUBOIOB M JIEKTPOCHAOKEHUSI.

2. Ilpu mpoBeneHnn 1a0OpPaTOPHBIX M MPAKTHYECKUX PAaOOT PacCMaTPUBAIOTCS TECTHI 10 TEMaM B
UHTEepaKTUBHOHN hopme. OOBEM 3aHATHII B UHTEPAKTUBHOM (popme.

3. YacTp 3aHATHI JIGKIMOHHOTO THIIA TPOBOJISATCS B BUE MPE3ECHTALINH.

4. TlpakTHuecKue 3aHATHUA MPOBOJATCS C HCIOJIB30BAaHHEM PEKOMEHAYEeMOIro MpPOTrPaMMHOTO
obecreyeHus.

5. B pamkax yueOHOTo Kypca mpeayCMOTPEHBI BCTPEUH C MPEACTABUTEISIME POCCUICKHIX M 3apyOeKHBIX
KOMITaHHUH, TOCY/IapCTBECHHBIX U OOIIECTBEHHBIX OpraHM3aIlii, MaCTEP-KIacChl SKCIEPTOB U CIEIMAIUCTOB 10
TEMaTHKe Kypca.

6 YueOHo-MeTOAMYECKOE 00eclieYeHe CAMOCTOSAITEeIbHOI PaGoThl 00y4YaomMXcsi
[IpencraBneno B nmpuioxeHuu 1.

7 OuleHOYHbIE CPeICTBA /1IJISl IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTAlNU
[IpencraBieHbl B MPUIOKEHUH 2.

8 YueGHo-MeToqu4YecK0e U MHGPOPMAIHOHHOE 00ecnedeHne TUCIUIIMHBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTypa:

1.Kopuumios, I'. T1. Pacder u BbIOOp 371€KTpOOOOPYIOBaHUS POMBIIUICHHBIX Tpennpustuii = Calcul et
choix d eguipement electrigue des enterprises industrielles : yue6roe mocobue / I'. II. Kopumios, A. A.
Hukomnaes ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snekrposn. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3149.pdf&show=dcatalogues/1/1136474/3149.pdf
&view=true (mara oopamienus: 04.10.2019). - MakpooOBeKT. - TEKCT : 3JeKTPOHHBIIA.

2. Bacunbes, B.I'. DnekrponpuBon. DHepreTuka sjiekrponpuBoja: Yueouuk / b.I'. Bacunbes. - M.:
Comnon-nipecc, 2015. - 268 c.

3. AnyunH, A.C. Cucremsl ympaBinenusi osnekrpornpuBogoB / A.C. AnyumH. - Bonorja:
Wudpa-Umxenepus, 2015. - 373 c.

0) JlonmostHuTEIbHAS JIUTEPATYpa:

1. AnekceeB, K.b. MukpokoHnTposiepHoe ympasienue snekrpornpuBogoM / K.b. Anekcees, K.A.
[MTanaryra. - M.: MI'1Y, 2008. - 298 c.

3. Acrames, B.K. Mamunocrpoenne. Ourmknoneaus. B 40-u 1. Dnekrpompuoa. ['mapo- u
Bubponpusobl. T.IV-2. 'mapo- u Bubponpusoasl. Kuura 2 / B.K. Acrames. - M.: Mamuno-ctpoenue, 2012. -
304 c.

4. bankosoii, A.Il. [Tpenn3noHHBIA IEKTPONIPUBO C BEHTUIBHBIMU JBUTaTeNsIMU: MoHorpadus / A.I1.
Bankosoii. - M.: MDU, 2010. - 328 c.

5. Bekumres, P.®. DnekrponpuBoa: YueOHOe mocoOue i akajaeMudeckoro OakamaBpuara / P.®.
bexumes, FO.H. /lementses. - JIrobepust: FOpaiit, 2016. - 301 c.

6

7. Bacumbes, b.1O. DnexrponpuBon. DHepreruka siekrponpusosa / b.1O. Bacunbes. - Bomo-raa:
Wudpa-Umxenepus, 2015. - 268 c.

8. I'ynbkoB, I'.11. CucreMbl aBTOMAaTU3UPOBAHHOTO yripaBiieHus diekrponpuogamu / I.W. 'ynbkos. -
Mumnck: HoBoe 3nanue, 2007. - 394 c.

9. llenucos, B.A. DiekTponpuBO/Ibl IEPEMEHHOT0 TOKA C YaCTOTHBIM YIpaBiieHHEeM: Y yeOHoe mocooue /
B.A. lenncos. - Ct. Ockon: THT, 2013. - 164 c.

10. Enmudanos, A.IT OcuoBsl as1ekrponpusoaa / A.IT1 Enuganos. - CI16.: Jlans, 2008. - 192 c.

11. Emudanos, A.I1. OcHossl anektponpuBoja / A.Il. Enudanos. - CII6.: Jans,



2009.-192c.

12. Enudanos, A.I1. DnexrponpuBon: Yueduuk / A.Il. Enudanos, JI.M. Munaituyk, A.T.
I'yuunckwit. - CI16.: JIans, 2012. - 400 c.

13. Enudanos, A.I1. Dnexrponpusox / A.I1. Enuganos. - CI16.: Jlans, 2012. - 400 c.

14. Enudanos, A.Il. OcHoBbI 35ekTpornpuBoia: Yuebnoe mocodue / A.Il. Enudanos. -
CIIo.: JIans, 2008. - 192 c.

B) MeToauyeckue ykazaHus:

1. HccnenoBanne acMHXpPOHHOM MamMHbI: METOIMYECKUE yKa3aHUs 110 BHIIOJHEHUIO
nabopaTopHOil pabOTHl CTYAEHTAMH OYHOM M 3a04HON (hopM oOyueHHs crenuaabHOCTH "l'opHOE
neno". Marautoropck: MI'TY, 2015. — 14 c.

2. UccnenoBanue gactoTHOro mpeodpazosatens Simens Micromaster 420: Meronudeckue
yKa3aHUs [0 BBIMOJIHEHUIO TA00OpaTOPHOU paboThl CTyIEHTAMH OYHOM M 3a04HOM opM oOyueHus
cnermansHoCcTH "["opHOE eno". Marautoropek: MI'TY, 2015. - 14 c.

r) [Iporpammuoe odecrieuenne u UnTepHeT-pecypcebi:

IIporpammuoe o0ecrieyeHue

Haumenosanmue I10 No noroBopa CpoK nercTBUSA JIMIIEH3UU

7Zip cB00OOHO pacnpoctpansemoe [10 OeccpouHO

IIpodeccnonanibHbie 6a3bl JAHHBIX U HHPOPMALIMOHHBIE CTIPABOYHbIE CHCTEMbI
Ha3Banue kypca Ccbuika

HanuonaneHas nHbopmannoHHo-aHanutuueckas cucrema|URL:
— Poccuiickuii nuaexc HayuHoro iutupoBanus (PUUHLY)  [https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akagemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nupopmannonnas cucrema - EnuHoe okHO mocTyna K

nH(OPMAaIIMOHHBIM pecypcam

denepanbHOE TOCYAIAPCTBEHHOE OIO/KETHOE YUPEKICHUE

«DenepanbHbIi HHCTUTYT npomeintennoi| URL: http://www1.fips.ru/

COOCTBEHHOCTH
9 Marepua/jibHO-TEXHHYECKOE o0ecneyeHne JUCHUILTHHBI (MOTYJIsT)

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

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIMITIIIMHBI BKJIFOYACT:


http://window.edu.ru/
http://www1.fips.ru/

Y4eOHbIe ayTUTOPUH JISI TIPOBEACHHUS 3aHSATHUH

- MyJIbTUMEIUWHBIC CPEICTBA XPAHEHUs, TIepeaud U MPECTaBICHUs HHPOPMAIUH.

Y4eOHble ayAUTOPUH AJIs IPOBEICHUS 3aHSATUI JIJIs1 TPOBEACHUS TPAKTUUECKUX 3aHITHIA:

- MyJBTUMEMIHBIE CPEJICTBA XPAHEHUS, TIEPEIa4uH 1 IPEICTABICHUS HHPOPMAIIHH;

- I0CKa, MYJIbTUMETUINHBINA POEKTOP, IKPAH.

Y4eOHbIe ayAUTOPHUH TSI POBEICHUS TPYIIIOBLIX U MHAUBHIYAIBLHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS ¥ TPOMEKYTOUHOM aTTecTaluu

- MyJBTUMEMIHBIE CPEJICTBA XPAHEHUS, IEPEIa4uH ¥ IPEICTABICHUS HHPOPMAIIHH;

- I0CKa, MYJIbTUMETUINHBINA POEKTOP, IKPAH.

[TomereHust IUTsl CAMOCTOSITENTEHOM paOOTHI 00 yJarOIIUXCSI:

- IepcoHabHbIEC KOMITbIOTEPHI ¢ TakeToM MS Office, BbIX010M B HHTEPHET U C JIOCTYIIOM
B 3JICKTPOHHYIO 00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

[Tomemenuss g  XpaHeHHs] M NPOPUIAKTUYECKOTO OOCTY>KUBAHHUS  y4eOHOTO
00opyIOBaHUS:

- CTEJUIaXH I XpaHEHUs yueOHO-HArJsIHBIX MOCOOUN U yueOHO-METOINYECKON
JOKYMEHTAI1H.

Jlaboparopusrii crenng FESTO

I[Ipunoxenne 1

6 YueOHO-MeTOIMYeCKOe 00ecneyeHre CaMOCTOATeIbLHON padoThl 00y4YaroUXCst

Mo avcumnanHe «dNeKTpoobopyA0BaHME U 3NEKTPOCHABKEHME FTOPHBIX NPEANPUATMIY NPesyCMOTPEeHa ayAMTOPHanA 1
BHEayMTOpPHas camocTosTe/IbHasA paboTa obyyatoLmxcs.

CamocTosATenbHasA paboTa Mo OCBOEHMIO AUCLUNANHBI HeobXxoaMMa ANs yraybaeHHOro nsydyeHns maTtepmana Kypca.
CamocTosATenbHas paboTa CTyAeHTOB pernameHTMpyeTca rpadpukamm y4ebHOro npoLecca M CamocToAaTeIbHoM paboTbl.

CamocrtoaTtenbHas pa60Ta CTYyAeHTOB COCTOUT U3 chedyrownx B3aMMOCBA3AHHbIX yacreit:

1) W3ydeHne TeopeTHIecKOro Marepuaia B hopme:

e (CamocToATENbHOE U3yUYeHNE YUEOHON U Hay4yHO JTUTEPaTyphl [0 TEME

e [louck gononHUTENbHON HHpOpMaIUK Mo TeMe (paboTta ¢ 6ubanorpadguueckuM MaTepuagamu, ¢
ANEeKTpOoHHBIMU OubIHoTekamu 1 DOP, nHpopMaMOHHO-KOMMYHHUKAIIMOHHbIE ceT IHTepHeT).

OcTaToYHble 3HAHUA ONPEAENAOTCA pPe3yNbTaTamMu CAaum (3a4eTa).

2) TlonroToBka K J1a00paTOPHBIM 3aHITHSIM

MepevyeHb meopemuyvecKux 80MpPocos K 1abopamopHsim pabomam

Tema 1.1 OcoGeHHOCTH AKCIUTyaTallMi U KOHCTPYKTUBHOT'O UCIIOJHEHUSI TOPHOTO 3J1EKTPOOOOpyI0BaHUS
VYcnoBust 9KCIUTyaTalldd  AIIEKTPOOOOPYJIOBAaHUS TPU TOA3EMHONM M OTKPHITOM pa3paboTKe MOJE3HBIX
uckomnaeMbix. OCOOEHHOCTH KOHCTPYKTUBHOI'O UCIIOJIHEHUS] TOPHOTO 3JIEKTPOOOOPYAOBAHMSL.

[Tonatue o0 ypoBHe W BHAax B3pbIBo3amMTH. Kiaccudukanus 31ekTpooOOpynOoBaHUsS 10 YPOBHIO
B3pBIBO3AIIUTEL. Bunel B3pbIBO3auThl. TpeOoBaHUsA, NpPEAbABISEMbIE K TOPHOMY 3JIEKTPOOOOPYIOBAHUIO
HOPMAaJILHOTO, TIOBBIIIICHHOM HaJAEKHOCTH, B3phIBOOE30IIACHOT0, 0COO0B3PHIBOOE30MACHOTO UCIIOTHEHUSI.
OO0nacte NpUMEHEHHsI NIEKTPOOOOPYJOBAHUS PA3IUYHOIO HCIHOJHEHUs. lcnelTaHue B3phIBOOE30IIACHOIO



anekTpooOopynoBanus. TpeGoBaHus MpaBuil OE30MACHOCTH K PyJHHYHOMY 000pYIOBaHMIO, HAXOIAIIEMYCS B
9KCILTyaTaly.

Tewma 1.2 OCHOBBI AEKTPONPUBOIA

OcHoBHBIE ompeneneHus U kinaccuukanus. Victopus pasButus snekrpornpusoaa. [lonstus o6 ycTpoiicTBe
3JIEKTPONPUBOJIA. DIEKTPONPUBO/IbI, MPUMEHSIEMBbIE UIsI TOPHBIX MAIIMH M YCTAHOBOK: OCHOBHBIE THIIBI U
KOHCTPYKTUBHBIE OCOOCHHOCTH. MeXaHn4YecKue XapakTepUCTUKU U CBOMCTBA JBUTATENIEH TOCTOSHHOIO TOKa C
MOCJIEI0BATEIbHBIM U CMEIIAHHBIM BO30YXAeHHEM, 00J1aCTh UX MPUMEHEeHHsI. MexaHnuecKue XapaKTepUCTHKU
U CBOICTBA JBHTraTeliel MEPEeMEHHOT0 TOKa, HKCIUTyaTallMOHHBbIE OCOOEHHOCTH M O0JIACTh MX MPUMEHEHHS.
OcoOeHHOCTH YIIpaBJICHUS JABUTATEISIMH IOCTOSHHOTO U THepeMeHHoro Toka. CrocoObl peanu3anuu
pEryJIMpoBaHMsI 4acTOThl BpAIEHUS M PEBEPCUPOBAHUS 3JIEKTPOABUIATENEH. DJIEKTPONPUBOA IO CHUCTEME
redepaTop-nBuratens (I'-J[): KOMIOHOBKa, MEXaHMYECKHWE XapaKTEepUCTUKH U cBoiicTBa. (OcoOeHHOCTU
ANEKTPUYECKUX TNPUBOAOB 1o cucrteme [-J[ ¢ ogHOCTymeHuaThIM BO30YXKIEHHEM U TPEXOOMOTOYHBIM
naBuraresem, 001acTb npuMeHeHus. OcoOEHHOCTH ANIEKTPUUECKOro MpHUBoJA 1Mo cucteMe -] ¢ MarHuTHBIM WK
AJIEKTPOMAarHUTHBIM YCHJIUTENEM W 001acTh uUX npuMeHeHus. OCOOEHHOCTH 3JIEKTPUYECKUX IMPHUBOJIOB IIO
cucteme I'-J] ¢ TupucTOpHBIM BO30OYyAUTENEM, TUPUCTOPHBIN Npeobpa3zoBatenb-asurarens (TII-/1) u yactoTHbIN
npeoOpaszoBarenb-nBuratens (UIl-J]), obmacte wx npumeHeHus. [lomoxkeHUss O BBIOOpE IIIEKTPUUCCKUX
JBUTATEJIC MO MOIIHOCTU C YYETOM XapakTepa Harpy3kd U YCIOBHUI dSKcIUTyaTanuu. TpeOGoBaHMs TpaBHI
texuuyeckor okcruryarauuu ([ITD) u npaBun 6e3omacHoctu  (I1B) mpu  skcrutyatanum u peMOHTE
3JIEKTPOJIBUraTeseH.

JlaboparopHo-nipakTHueckoe 3anstue 1.2.1

N3ydenue cxeM anektponpusoaa no cucreme I'-J1. PerynupoBanue yactoTel BpauieHus B cucteme 1'-/1.

Tewma 1.3 PynHUYHBIE 3JIEKTPOABUTATENN

OcHoBHbIE onpeaesieHns U KiaccupuKanys. JNEeKTPOABUraTeNId €IMHOM cepun Al YroiabHbIX IaxT. O01acTh
MIPUMEHEHHUSI pa3IMYHBIX BUJOB IpHBOAA. PO TOKa M BeNMMUMHA HAPSHKEHUS U1 MUTAHUS SJIEKTPOIBUTATENEH.
OOmue monoxkeHuss Mo BbIOOPY anekTponBurateneil. Harpyzounsle auarpammbsl. HarpeB u oxuaxaeHue
aneKkTpoaBUratTeneil. Pexxumel paboTel anekTpoaBurateneil. BpiOOp MOIIHOCTH 3JEKTpOABUTATENS HpPU
Pa3IMYHBIX PEKUMax pabOoThI.

OKcmutyaranust 2J€KTpoJBUrareneil. XapaKTepHble HEHUCIPaBHOCTH. MOHTaX, PEMOHT M HCIIBITAaHHUE
anektpoasurateneid. IITO wu [Ib mnpum TexHudyeckoM OOCITYKHBaHUHM, OKCIUTyaTalldkd M PEMOHTE
ANEKTPOABUTATENEH.

JlaboparopHo-nipakTrueckoe 3anstue 1.3.1

M3yueHne KOHCTPYKIIMH, MEXaHMUYECKOW XapaKTEPUCTUKU M OCHOBHBIX CBOMCTB Tpex(a3HbIX aCHHXPOHHBIX
JJIEKTpOIBUrareseil. BeIsiBIeHNE U yCTPaHEHHE HEUCIIPABHOCTEN.

Tema 1.4 Dnektpuyeckas amnmapaTypa yNOpaBiICHHs M 3alIUTHl DJIEKTPUYECKHX JBUTATENCH MalluH |
MEXaHU3MOB HarpsbkenueMm 10 1000 B

Haznauenune u knaccudukaius anmapaTypbl yIpPaBICHHUS U 3alIUTHL. Y CIOBHbIE Tpadudeckue 00O3HaueHUs
AJIEMEHTOB B 3JIEKTPUUECKHUX CXEMax.

ArmnmapaTtel ¥ TPUHIUITHATBHBIE CXeMbl MAaKCUMAJIbHON TOKOBOU 3amuThl. PacueT, BEIOOP M MOBEpPKa YCTABOK
TOKa M OJIOKOB MAaKCHUMaJbHOM TOKOBOW 3alllUThl, BCTaBOK IUIABKUX IpelOXpaHUTeNel. Ammaparsl U
MPUHIMITHATIBHBIE CXEMbI TETJIOBOM 3allIUThI, 3aIIUTHI OT ONMPOKHUIBIBAHUS HJIM HECOCTOSIBIIETOCS MyCKa.
OnexTpuueckas annaparypa py4HOTO M IOJyaBTOMATHUYECKOTO YINPABICHMS JIEKTPUUYECKHUMH JABUTATEISIMU
MallMH M MeXaHu3MoB. HasHaueHuwe, THUIMBI, OCOOCHHOCTH KOHCTPYKIMH pPa3beIUHUTENEH, PYUHBIX
B3pBIBOOE30MACHBIX MyCKaTeNel, KOHTPOJIJIEPOB, aBTOMAaTHYECKUX BBIKIIIOYATEICH.

KonTakTHas cucrema anmaparypbl yIpaBieHHs, dJIEKTpUUecKas Ayra U crocoObl ee ramenus. besayrosas u
OECKOHTAKTHAasi KOMMYTAIIUsI.

DJeMeHTHI anmnaparypbl AUCTAaHIIMOHHOTO U aBTOMAaTUYECKOTo ynpasiieHus. HasHaueHnue, TUIIBI, 0COOEHHOCTH
KOHCTPYKILIMU KHOTIOUHBIX IIOCTOB, OJIOKOB M MyJbTOB YIIPAaBIEHHS, KOHTAKTOPOB.

DnekTpryecKas annaparypa JUCTAHIIMOHHOIO U aBTOMATHYECKOTO YIPABIEHUS dJIEKTPUUECKUMHU IBUTATEISIMA
MalliH ¥ MeXaHu3MOB. OCHOBHBIC BU/bI, NMPUHIUMNHAIBHBIE CXEMbl 3alIUTHl U OJOKHMPOBOK OT MOTEpU
YIOPaBIsEMOCTH, OT OOpbIBA WM YBEJIUYEHHUS COMPOTHBICHUS IIE€MHM 3a3€MJICHUS, TOKOBOW 3aIlMTHI OT
neperpy3Ku, OJOKMPOBKH, PENATCTBYIOIIEH BKIIOUSHHIO MTyCKATEINS IPU CHUYKEHUHU COTIPOTUBIICHUS U30JISILIUN



HIDKE HOPMHPYEMOW BEIMYMHBI B OTXOJSIIEM YYacTKE CETH U OT OJIOKUPOBKHM, OIPAaHHMUYMBAIOIICH YacCTOTY
BKJIFOUEHUS ITyCKaTeIsl.

PeBepcuBHBIE M HEPEBEPCUBHBIE MAarHUTHBIE IIyCKATEIW B PYAHUYHOM HcHojgHeHMHM. Ha3zHadeHwe, THIIBI,
TEXHUYECKHE XapaKTEPUCTUKHU, YCTPOHUCTBO, CXEMBI JIEKTPUUYECKUX COSIMHEHHNA. BUIbI 311U THI 11 OJIOKHPOBKH.
Pon ynpasnenust. Bunsl curnanuzanuy, BO3MOXKHbBIE HEUCIIPABHOCTH M CIIOCOOBI UX YCTPAHEHUS.

MarHuTHbIE CTAHIMM Ui JOOBIYHBIX, MPOXOTYECKUX, TPAHCHOPTHBIX MAlllMH M MeXaHu3MoB. Haznauenwe,
THUIIbI, TEXHUYECKNE XapaKTEPUCTUKH, YCTPOUCTBO, CXEMBI JJIEKTPUUYECKUX COCIUHEHUN.

IlyckoBble arperatbl JJsi PYy4YHBIX 3JIeKTpocBepi. Ha3HaueHue, THUINBI, TEXHUYECKHE XapaKTEPUCTUKU,
YCTPOHCTBO, CXEMbl 3JEKTPUYECKUX cOoeIuHeHMH. Bunpl 3ammrtel u OnokupoBku. Pon ymnpaBnenus. Bunuel
CUTHAJIN3ALIUH, BO3MOXKHBIE HEUCIIPABHOCTH M CIIOCOOBI X YCTPaHEHHUSI.

ITopsimok BeIOOpa 1 poBepkH anmnapaToB yrpasiaeHus. [1b npu skcmryatanuy u peMoHTe 3J1eKTpoaniaparypsl.
JlaboparopHo-nipakTryeckoe 3ansaTue 1.4.1

HcnbiTanne n HaCTpOKKa MaKCHUMAJIBHOM TOKOBOM 3allIUTHI aIIIapaToB.

JlabopaTopHo-nipakTHueckoe 3ansrue 1.4.2

N3yuenne KOHCTpYKUMH, NPUHLMUIIA JEHUCTBHUA M CXEM JNIEKTPUYECKUX COCJUHEHUU allapaToB PY4YHOIO
YIPABICHUS: Pa3beAMHUTENICH, PYYHBIX IIycKaTeled, KOHTPOJUIEPOB, ABTOMAaTHYECKHX BBIKIIOYATEIICH.
HcnpiTanue annapaToB pyqyHOTO YIIPaBJICHUS.

JlaboparopHo-nipakTuueckoe 3anstue 1.4.3

W3ydyeHne KOHCTPYKIUI, IPUHIIMIIA AEUCTBUS U CXEM 3JIEKTPUUECKUX COEIMHEHUN HEPEBEPCUBHBIX MAarHUTHBIX
nyckaresnei. McnbiTanue anmnaparos.

JlaboparopHo-nipakTrueckoe 3anstue 1.4.4

N3ydyeHne KOHCTpYKLUUH, IPUHLIMIIA AEUCTBUS U CXEM JIEKTPUUECKUX COCIMHEHUI HEPEBEPCUBHBIX MAarHUTHBIX
myckaTesiel pa3JInyHbIX TUIOB. VcnibiTanue anmnaparos.

JlaboparopHo-npaktuueckoe 3ansatue 1.4.5

N3ydyeHne KOHCTpYKUUH, IPUHIUNA JEHCTBUS U CXEM AJIEKTPUUYECKUX COEIMHEHUN PEBEPCUBHBIX MATHUTHBIX
nyckaresnei. McnbiTanue anmnaparos.

JlaboparopHo-nipakTrueckoe 3ansaTue 1.4.6

N3yueHnne KOHCTPYKIHN, IPUHINAIA JEUCTBUS U CXEM JJIEKTPUUYECKUX COCTMHEHUN MarHUTHBIX ITyCKaTelnen Ha
HanpspkeHue 1000 B. McnbiTanue anmapaTos.

JlaboparopHo-tipakTuueckoe 3anstue 1.4.7

N3ydyeHne KOHCTPYKIMH, MPUHLUINA JEHCTBUS M CXEM DIIEKTPUYECKMX COEAMHEHMH MAarHUTHBIX CTaHIMN
ynpasieHus. VcnpITaHue CTaHIUN yIIPaBIICHHUS.

Tema 1.5 DnekrpoobopynoBaHMe A1 OCBEIIEHHS MTOI36MHBIX TOPHBIX BBIPA0OTOK

3HaueHUE OCBELICHMSI MOJ3EMHBIX TOpPHBIX BBIPAOOTOK. (OCHOBHBIE CBETOTEXHHUYECKHE BEIMUYUHBI.
DNEeKTpUUECKNE UCTOYHUKHU CBETA U X CBOWCTBA.

CranmoHapHble U TEPEHOCHBIE PYIHUYHBIE OCBETUTENbHbIE NpuOOpbl. Ha3HaueHue, TUIBI, TEXHUYECKHE
XapaKTEPUCTUKU U YCTPONCTBA, CXEMBI BKJIIOUEHUS B CETh.

OneKkTpoobopyioBaHUE U TNPHUHLIUIHUAIBHBIE CXEMBI 3JEKTPOOCBETHTENbHBIX YCTaHOBOK. MeTobl pacyera
AJIEKTPUUYECKOTO OCBELICHUS MTOI3eMHBIX BbIpaboTOK. HopMbl ocBemenHocTH padounx mecT. Tpedosanus [1TD
n I1b npw skcruTyatanm OCBETUTENIBHBIX CETEN U YCTaHOBOK.

JlaboparopHo-nipaktuueckoe 3ansaTue 1.5.1

N3ydyeHne KOHCTPYKIMI 3JIEKTpooOOpynoBaHUS U cOOpKa DIEKTPUYECKOHM CXEeMbl CTallMOHApHOM
OCBETUTEIBHON YCTaHOBKH.

Tema 1.6 DaexTpooOOpyHOBaHME U DJICKTPUYECKHE CXEMBbI JUCTAHIIMOHHOTO YIPABICHHUS MAalIMHAMH,
MEXaHU3MaMH U yIIJIe00BIBAIOIIMMU KOMIIEKCAMH

OOmue ceneHust 00 YNMpPaBICHMM MAIIMHAMU, MEXaHU3MaMH U YIJIe[0ObIBAIOIIMMHU KOMIUIEKCaMH. Buuabl
ynpasneHus. [IpuHnunuanbHble CXeMbl TUCTAHIIMOHHOTO YIIPAaBJIEHNs FOPHBIMHM MallMHAMM: TPEXIPOBOIHAS,
IBYXIPOBOJAHAs, IBYXIIPOBOIHAs 0e3 camogukcanuu. JloCTOMHCTBA M HEAOCTATKH.

OcHoBHBIE TpeOOBaHUS K CXeMaM JHUCTAaHIMOHHOTO YIpaBJieHUs. Buipl 3amur, mpeaycMOTpeHHbIE B cXeMax
JUCTAHIIMOHHOTO YIIPABJIEHMs, OJIOKMPOBKA I1OCIEI0BATEIbHOCTH BKJIIOUEHHS ITyCKaTeIeH.
JlaboparopHo-tipakTuueckoe 3ansatiue 1.6.1



COopKa 1 HCTIBITaHUE IIEKTPUUECKON CXEMBI TUCTAHIIMOHHOTO YIPABICHHS YTOJbHBIM KOMOAIHOM.
JlaboparopHo-nipaktuueckoe 3anstue  1.6.2
COopKa 1 HCIIBITAaHUE IEKTPHUYECKON CXEMBI IMCTAHIIMOHHOTO YIIPABJICHUS PYYHBIM JIEKTPOCBEPIIOM.

Pazgen 2 DnexTpocHabkeHUE TOPHBIX MPEATPUATHI

Tema 2.1 DnexrpocHabkeHHe O3EMHBIX MAIIMH U MEXaHU3MOB

XapaKkTepucTUKa MPUEMHUKOB DJIEKTPUYECKON HSHEPrud B IMOJ3EMHBIX BbIpaboTKax. CHocoObl MHTaHUS
IOJI3EMHBIX 3JIEKTponoTpeduTeneil. BriOop MecTa pacnojokKeHHs LEHTPAIbHOM IOA3EMHOM IOACTaHLUU
(LIIIIT), ee yctpoiicTBo, 0OOpydoBaHHE. PacmonokeHHe W YCTPOHCTBO pACHPENCIUTEIbHBIX IMOA3EMHBIX
nyaktoB (PIIIT) nanpsbxkenuem ceoime 1000 B.

Pynuuunas anmapaTypa ynpaBieHHs U 3alUTHl HanpsbkeHueM 6 kB. KoMruiekTHbIe pactipeienuTenbHble
yerpoiictBa (KPY) s mon3eMHBIX TOpHBIX BbIpaboTOK. Ha3HadueHue, THUIIbI, TEXHUYECKUE XapaKTEPUCTHKH,
YCTPOMCTBO, CXEMBI JIEKTPUUECKUX COEAMHEHUN. BBl 3a1IMT U CUTHANM3aUUU. DIEKTPUUECKUE U
MeXxaHu4eckue OoKupoBKU. Pos ynpaBieHust, BO3MOXKHbIE HEMCIIPABHOCTU M cl10coObI X ycTpaHeHus. [1b npu
TEXHUYECKOM OOCIIY’)KMBaHHH, SKCILTyaTallii U PEMOHTE 3JIEKTPOYCTAaHOBOK HampsbkeHueM cBeiie 1000 B.
OCHOBHbIE IPUHLUIIBI IOCTPOSHUS CUCTEM 3JIEKTPOCHAOKEHUS MaIllMH ¥ MEXaHU3MOB OYMCTHBIX U
MOJITOTOBUTENILHBIX 3200€B IS IIAXT C TIOJIOTUM, HAKJIOHHBIM M KPYTHIM 3aJIeTaHHUEM IUIACTOB.

[lepenBrxHbIe TpaHCHOPMATOPHI B TpaHC(HOPMATOPHBIE TOACTAHIMN JUIS MUTAHUS MTOJI3EMHBIX TIOTPEOUTEIEH.
HazHauenue, TUIIBI, TEXHUYECKUE XapaKTEPUCTHKH, YCTPOMCTBO, CXEMBI IEKTPUUYECKUX COEeIMHEHUI. Buel
3alUT W CUTHAIM3ALMU. OJEKTPUYECKHME U MEXaHUYeCKHe OJIOKMpOBKH. Pox ympaBiieHus, BO3MOXHbIE
HEHUCIIPaBHOCTH U CIOCOOBI MX ycTpaHeHHs. OmnpeznereHre MOIIHOCTH U BBIOOP 000OpYyIOBaHUS Yy4acTKOBOM
TpaHcPOopMaTOPHOU MOICTAHIUH.

[IlaxTHBIE KabenbHbIE ceTu. Ha3HaueHue, MapKu, CEYeHUs U IOIYCTHUMbIe Harpy3KH Ha CHIJIOBBIE JKMUJIbI KaOes.
Crioco0bI TpoKIaIKU Kaleseil B OA3€MHBIX TOPHBIX BBIPAOOTKaX.

OcHOBHBIE METO/BI pacyeTa, BbIOOpa M MPOBEPKU KaOENbHBIX CETed, amnmaparypbl YHOpaBiICHHUS WU 3alllUThI.
Pacyer HU3KOBOJIBLTHOW KaOEIBbHOM CETH MPH IMyCKE M HOPMAJIbHBIX peKUMax paboThl. PacueT TOKOB KOPOTKOTO
3aMbIKaHUS.

JlaboparopHo-nipakTHueckoe 3ansaTue 2.1.1

N3yuenne KOHCTpyKuMid ©u cxeM »sJekTpudeckux coeaudeHuit KPY wnanpsokennem 6xB. HWcenbitanue
ANIEKTPUYECKUX aIllIapaToB.

JlaboparopHo-nipakTHyeckoe 3ansaTue 2.1.2

N3ydyeHne KOHCTPYKLIUN U CXEM JIEKTPUUECKUX COCAMHEHUH MepeIBUKHBIX TPaHC(POPMATOPHBIX MOACTAHIINH.
HcnpiTanue TpancopMaTOPHBIX MOICTAHIHIH.

JlaboparopHo-nipakTuueckoe 3ansaTue 2.1.3

[IproGpereHne HaBBIKOB COEIMHEHHS W peMOHTa kaOeneil. VcmpiTaHue mIaxTHBIX THOKHMX Kabeneill mocie
pPEMOHTA.

Tema 2.2 DnexTpocHaOKeHUE PYAHUKOB U MAXT

XapakTepucTUKa MOTpeOHUTeNel HIIEKTPO’HEPTUU Ha TOPHBIX MNpeanpuatusx. Kareropum mnorpeduteneit
AJIEKTPOIHEPTHU B OTHOILIEHUHU OOECIeueHUs] HaJe)KHOCTH UX 3JIeKTpocHa0x)eHus. CXeMbl JIeKTPOCHA0KEHUS
PYJHUKOB U IIAXT.

YCTpolCTBO BO3AYIIHBIX JIMHUN 3JeKTponepenady. Tumbl U MapKu MHpPOBOJOB, CHOCOOBI HMX KpEIUIEHUS U
coeiMHeHUs. THUIIbI ¥ KOHCTPYKIIMU OTIOp. Y CTPONCTBO KaOenbHbIX JTMHUHN. THIbI 1 Mapku kabenel, ciocoObl UX
MIPOKJIAJKH.

Bo3nukHOBeHHE, BUIBI M MOCHEACTBUS KOpOTKUX 3aMbikaHuil (K3). TepMmuyeckoe U 3/eKTpOAMHAMUYECKOE
nericteue TokoB K3. Xapakrepuctuka nporecca K3. Pacder TokoB K3 1 crmocoObI ux orpaHudeHus.
DneKTpooOOpyIOBaHUE TOBEPXHOCTH MIAXT. OJIEMEHTHl BBICOKOBOJIBTHOTO OO0OpPYIOBaHMS MOJCTAHIUI.
Haznauenwue, TUIIBI, TEXHUYECKHE XapaKTEPUCTUKHU. Y CTPOMCTBO U BEIOOP M30JISTOPOB, IIKMH, IPEIOXPAHUTEIICH,
pa3beIMHUTEIECH, BBIKJIIOYATENICH HArpy3Kd, OTACIIUTENEH, KOPOTKO3AMBIKATEJIEH, MACISIHBIX M BO3AYILIHBIX
BBIKJIIOUATENeH, M3MEPUTEIbHBIX TpaHC()OPMATOPOB TOKA U  HANPSOIKEHUSA, PEAKTOPOB, CHUIIOBBIX
TpanchopmatopoB. [IprBoIbI pazbeAMHUTENEH, BBIKIIIOUATEICH Harpy3KH, MaclIsHBIX BBIKIIOYATENICH.



KPY, tpanchopmaropHbie MoJACTaHIUU. Y CTPOKUCTBO INIaBHOW nmoHu3uTeNbHOM noactaniuu (I'TIIT). 3amuTtHOoE
3a3emiieHne Ha noactanuusax. KoHTposias Haj cocTosiHMEM M30sUK. JIOKyMeHTalUs Ha TOICTaHIUsX.

OO6mume cBeneHHsI O pelerdHol 3ammTe. THUIBI pele U WX KOHCTPYKTUBHBIE 0COOCHHOCTH. CXEMbI pereiHoM
3alUTHI JIMHHUA 3JIEKTpOIIepeiay, CHIIOBBIX TPaHC(POPMATOPOB U ANIEKTpoABUraTesneii HanpsbxkenueM cBbime 1000
B.

3ammTa MOACTAHIMKA OT NPSIMBIX YAApOB MOJHHHU. 3aluTa 3JIEKTPOOOOPYHOBaHHS MOJCTAHIUN OT
nepeHanpsikeHusi. Mepbl 6€30MacHOCTH MpU 00CTYKUBAaHUU M SKCIUTyaTallMi BBICOKOBOJIBTHBIX allapaToB U
BJIEKTPUYECKUX CETEM.

JlaboparopHo-nipakTHueckoe 3ansaTue 2.2.1

Nzydenne koHCcTpyKImii anekTpoodbopynoBanus ['TII. McnpiTaHue 3/IeKTPUYIECKUX allapaToB MOBEPXHOCTHON
MOACTAHLIVH.

JlaboparopHo-nipakTHyecKoe 3ausaTue 2.2.2

COopka cxembl penelHol 3amuThl. McnpiTaHue U HacTpoiika npuOOpOB peseiHON 3alUThI.

Tema 2.3 TexHMKO-9KOHOMHUYECKHE TTOKA3aTENN AIIEKTPOIIOTPEOTICHHS TOPHBIX MTPEAIPUATHIA

OOmme cBegeHHA O TEXHUKO-d)KOHOMHUYECKMX IIOKa3aTeNsAX dDJCKTPONOTpeOsieHus. YdYeT pacxoja
3JIEKTPOHEPIMM HAa TOPHBIX MPEAUPUATHAX. YIEIbHbIE HOPMBI pacxofa 3JEKTPOIHEPTUU OTIEIbHBIM
TEXHOJIOTUYECKHUM IIPOLIECCOM F'OPHOTO MPOU3BOACTBA U HPEAIPUITHEM B LIEJIOM.

KosdduimeHT MOMIHOCTH 31eKTpoycTaHOBOK. OrmpeneneHre OOMICMAaXTHOTO KO3 UIIMEHTa MOIIHOCTH.
[TpuurHBI ¥ MOCIEACTBUS HHU3KOTO KOX(p(HUIMEHTa MOIIHOCTH. PeakTWBHash MOUIHOCTh. MepompusiTHs o
CHIDKEHHUIO MOTPEOJICHNUS PEaKTUBHOM MOITHOCTH U CIIOCOOBI ee KoMmreHcanuu. OpraHu3alnoHHO-TEXHUYECKUe
MEPOIPUATHS I10 3KOHOMHH 3JIEKTPOIHEPTUH.

OmnpeneneHre OCHOBHBIX TEXHHMKO-DKOHOMHUYECKUX TIOKazaTeled siekTpornoTpedienus. OmnpenencHue
CTOMMOCTH 3JieKTpodHepruu. Tapudukauus snextposHepruu. OnpenerneHrue ce0eCTOMMOCTH MPOIYKIUU 10
AJIEMEHTY «3JIEKTPOIHEPTUA», YACIBHOT0 NOTPEOICHUS IIEKTPOIHEPTUH U SHEPTOBOOPYKEHHOCTH Tpy/Ia.

Tema 2.4 PynHUYHAS CUTHAH3AIWS U CBS3h

Poner w HazHaueHMe pyIHMYHOM CUTHaIM3alMd W CBs3U. Amnmapatypa curHanu3zauuu. CTBOJOBas,
TPaHCIOPTHAS U AUCIIETYEPCKAsl CUTHAIN3ALINS.

Bunel pyaanuHo# cBs3u. Jucneryepckoe ynpaBieHHe TPOU3BOICTBOM.

Paznen 3 DnexTpobe3omacHOCTh

Tema 3.1 OnacHOCTh MOPAXKEHUS HTEKTPHUUECKUM TOKOM

JleiicTBHEe d3JEKTPUUECKOrO TOKAa Ha OpraHu3M uYeloBeKa. Buabl nopaxenus. AHaIuW3 MOpUYHH
ANEKTpOTpaBMaTu3Ma. DakTOpbl, ONPEIEIAIOIINE CTENEHb MOPAKEHUS AIIEKTPUYECKUM TOKOM. DakTopHl,
BIIUSIIOLIME HA UCXOJ mopakeHusi. OMacHOCTh MOPa)KEHUs AIEKTPUIECKUM TOKOM B CHCTEMaX C M30JIMPOBAaHHON
1 3a3eMJIEHHON HEeWTpasbio TpaHchopMaTopa.

Tema 3.2 3amuTa OT OPAKEHHS AIEKTPHUECKUM TOKOM

Mepsbl 3alUTEl OT MOPAKEHUs 3JIEKTPUYECKMM TOKOM. HasHaueHue, ycTpolcTBO, KOHTPOJb U IIPOBEpPKaA
3alIUTHBIX 3a3€MJIEHUH B MIOJI3EMHBIX TOPHBIX BhIpaOOTKax. 3a3eMiIeHHUE MallllH, annapaToB, NEPEABUKHOIO U
MEPEHOCHOTO IEKTPOOOOPYIOBAHHUS.

Amnmapatsl 3alUThl OT yTeUeK TOKa Ha 3eMJII0, UX Ha3Hau€HUe, yCTPOUCTBO, 00JacTh NPUMEHEHHUs. Y CJIOBHbBIE
0003HaYeHUs, IPUMEHSIEMbIE B CXeMaX AIEKTPHUUECKUX COEAMHEHHUH. XapaKTepHble HEHCIIPABHOCTH B CXeMax
ANEKTPUYECKUX COEIMHEHHUH allapaToB 3alIUThl OT yTeYeK TOKA Ha 3eMJII0 M CIIOCOOBI X YCTPaHEHUSI.
Oxa3zaHve TOMOIIM TOCTPAJaBUIMM OT BO3ICHCTBUS 3JIEKTpUUYECKOro Toka. TpeboBaHMS K cHCTeMaM
3a3€MJICHUS U ammapaTaM 3alluThl OT yTe4eK TOKa Ha 3EMJIIO.

JlaboparopHo-tipakTHueckoe 3ansTue 3.2.1

N3yueHne KOHCTPYKLIMN 3a3€MIISIOIIUX YCTPOMCTB U CXEM IEKTPUYECKUX COCIMHEHUM annapaTroB 3alUThl OT
yTeueK TOKa Ha 3eMI0. Mi3MepeHue conpoTUBIICHHMS 3aIUTHBIX 3a36MIICHUH.

KypcoBoe npoektupoBanue
Henu 1 3a7aun KypcOBOTO IPOESKTUPOBAHUS:



- cucTeMaTH3alus, paclIMPEHUE U 3aKpEIUIEHUE 3HaHUH 110 AUCLUIIINHE;

- TproOpeTeHNe HaBBIKOB MTPAKTHUYECKOTO UCTIONIBb30BaHMs TEOPETHUECKUX 3HAHUM 1O BEIOOPY, pacyeTy u
IIPOBEPKE AIEKTPUUECKUX CETEH, allapaToB yNpaBiIeHUs U 3alUThI;

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON paOdOThl C HAYYHO-TEXHUYECKOW M CIIPABOYHOMN JIUTEPATYpPOH.
KypcoBoii mpoekT oopmiIseTcst B COOTBETCTBUU C ACHCTBYIOIMMH TPEOOBAaHUSMH, T.€. HA CTAHJAPTHBIX JINCTAX
¢dopmara A4. O6beM KypcoBOTro mpoekTa cocranisieT 15-20 nmponyMepoBaHHBIX JIUCTOB TeKcTa. [Ipu Hanucanun
KYpPCOBOTO IPOEKTa cileayeT mojib3oBaThes aercTBytomuMu 'OCTamu. B kKypcoBoM IpoeKTe AOKHBI OBITh
MPEJCTaBICHBI TA0IUIIBI, TPa(UKH, OTpaXKAIOIINE PE3YIbTaThl PaCueTOB.

B kpyr TeXHUYECKUX MEPONPUATHI BXOJIAT:

- TeMaTUKa U 00bEM KYPCOBOTO MPOCKTA;

- pa3paboTKa U BblJlaya MHIUBUAYAIbHBIX 3a/laHUH 11 BBIIIOJHEHHS KypCOBOI'O POEKTA;

- obecrnieueHne 00yJarOIUXCsS METOAMYECKON M CIIPAaBOYHOMU JINTEPATYPOH.

Haubonee menecooOpa3Hoii, B OTHOIICHWH pPEANM3alUU 337ad KypCOBOTO NMPOCKTUPOBAHUS, SIBIISETCS TeMa
«Bb160p M pacueT palnoHaIbHON CUCTEMBI AIEKTPOCHAOKEHHS yJacTKa MIaxThI».

Bb160op panoHanbHOW CXEMbl AJIEKTPOCHAOXKEHUS, HU3KOBOJHTHOW M BBICOKOBOJBTHOW KaOeIbHOH ceTw,
annaparoB YIPaBJICHUS U 3aLUThI JOHKEH 0OOCHOBBIBATHCS U MOJKPEIUIATHCS COOTBETCTBYIOIUMH pacyeTaMu.
[IpumepHBIii IepedeHb pa3ienoB, PEKOMEHIYEMbIX IS pa3padOTKU KypCOBOI'O IPOEKTA!

Bsenenue.

Kpatkas xapakrepuctuka yyactka. Mexanuzauus padbor.

Br100p panrioHaibHON CHCTEMBI 3JIEKTPOCHAOKEHHS yJacTKa.

Br160p HanpsikeHUi.

Pacuer ocBemenus. Pacuet u Bb1OOp TpaHcopMaTOpOB /1JIsl MUTAHUSL OCBETUTENBHBIX CETEl U pyUYHBIX
MEXaHHU3MOB.

XapakTepHucTUKa IPUEMHHUKOB JIEKTPOIHEPTHH.

Onpenenenre MOIIHOCTH U BBIOOP y4acTKOBOM MO/ICTaHIIUY.

Onpenenenue AaMHbBI KaOenen.

Pa3paboTka pacueTHON cXeMbI AIEKTPOCHAOKEHUSI MEXaHU3MOB yJacTKa.

Pacuet u BbIOOp Kabenst HanpsbkeHreM 6 KB, muTaromero y4acTok.

Pacuer u BbI0Op HU3KOBOJIBTHON KaOENbHOM CETH MO MMYCKOBOMY M HOPMAJIbHOMY PEKHUMaM.

PacyeT TOKOB KOPOTKOTO 3aMbIKaHMS.

[TpoBepka ceuenust pabouux K1 kKabemei Mo TEPMUIECKON YCTONYHBOCTH.

Pacuer u Bb100p KPY nHanpsoxkenuem 6 kB.

Pacuer, BbI00Op 1 pOBEepKa HU3KOBOJIBTHOM amlmapaTyphbl yIPaBiICHUs] © MAKCUMAJIbHOM 3allIUTHI.
KoM1uiekToBaHre HU3KOBOJIBTHBIX PACIIPEIITYHKTOB.

Bb160p cxeMbl JUCTAHIIMOHHOTO YIPaBIEHUS, CHTHAJIU3AIMU U CBS3H.

Pacyer TeXHUKO-?PKOHOMUYECKUX MTOKa3aTesIel 2JIeKTPOCHA0KEHNS yJacTKa.

PazpaboTka MpOTHBOIOKAPHBIX MEPOIIPUATUI U MEPOTIPUATHIA MO TEXHUKE 0€30MaCHOCTH.

C uenbio cokparnieHust 00beMa MOSICHUTEIbHON 3alIMCKU PEKOMEHIyeTCS:

- KpaTKO U JIAKOHUYHO TNPHUBOJUTH OOOCHOBAaHUS MO BHIOOPY M pacueTy HU3KOBOJIBTHOM KaOenbHOH CeTH,
anmnapaTypbl YIPaBJICHUS U 3alIUThI, HE MOBTOPSATh OJHOTUITHBIE PACUETHI;

- pe3yJbTaThl PACYETOB CBOAMUTDH B TAOJIUIIBL;

- HE YUUTHIBATh MEPEMBIUYKH MEX/1y anrapaTamMy, CKOMIUIEKTOBAHHBIMH B €IMHBIN pacripeeuTeNbHbII MyHKT;
npu pacuere TokoB K3 pacuer ocymiecTBIsSTh METOIOM MPUBECHHBIX JJIUH C UCIIOJIb30BaHHEM TaOJIHII.

Pa3paboTka pa3zmenoB  KypcoBOrO  IpO€KTa  OCYIIECTBISETCS MO  HMHIUMBUAYaIbHOMY  3aJaHMUIO,
CKOPPEKTUPOBAHHOMY WJIU BBIIAHHOMY PYKOBOJIUTEJIEM MPOEKTA.

[IpumepHBIif IepeyeHb UCXOIHBIX JTAHHBIX ISl BHITIOJHEHUS! KypCOBOTO MPOEKTA: cucTeMa pa3paboTKu, cxema
OYHMCTHOTO 32005, MOLTHOCTh M YTOJI MAaJIeHUs IJIacTa, OMACHOCTH IJIacTa IO a3y M MbUIM, ra3000UIBLHOCTD
TJ1acTa, BEBIOPOCOOMACHOCTH TIJIacTa, THIT KOMIUIEKCa (Kperu), TUI KPenu CONPsDKEHH, THIT KoMOaiiHa (CTpyra),
IIMpHHA 3aXBaTa KoMOaiiHa (cTpyra), CpeaHssl CKOPOCTh Mojia4u KoMmOaiitHa (CTpyra), KOJTU4eCTBO



nBUTaTeNel kombaiiHa (cTpyra), TUI MEXaHHU3Ma MMoJadn KoMOaitHa, 000py0BaHue I YACPKAHHUS OYHCTHOTO
KoMmbOaiiHa, o0opynoBaHHME Ui aBTOMATHYECKOW BBHIOOPKHM M OIyCKaHHMs TMOKOro Kabens, TUI KOHBeWepa
OYUCTHOTO 32005, KOJMYECTBO JBUTATeNell KOHBeWepa, MeXaHW3alUs CPEICTB JOCTAaBKH IO OTKATOYHBIM
BBIpa0OTKaM, JICHTOYHBIN (IUIACTHHYATHIN) KOHBEHEp, Meperpyxkareib, 00OpyIOBaHHE JUIsl MUTAHUS KPEH
KOMIUIeKca, 00OpylOBaHUE JUIsl MbUIEHOABICHHs, 000pyI0oBaHuE Ui OOpHObI C BHE3AMHBIMU BBIOpOCAMH,
JUTMHA JIaBbl, CyTOYHas J00bua, 00beMHBIA BeC (TIOTHOCTH) YIUISA, MPOJOJDKUTEIBHOCTh PAOOTHI ydacTKa I10
N00BIYEe B CYTKH, KOJIMYECTBO pabouux B Haubosee 3arpy>KeHHYI0 CMEHY, PaCCTOSIHUSI JUIsl TPOKJIATKU Kabess
HanpspkenueM 6 kB (ot LTI x ITYTIII, ot LI x PIIII-6, ot PIIII-6 x ITYIIII), Mmapka ka0es, mpoI0KEHHOTO
ot LT x ITYIIII, MmouHoCcTh KOpOTKOTO 3aMbikaHus Ha mmHax LTI, paccrosaue ot LI x PIIII Hu3koro
HanpsokeHus, pacctosaue or PIIII HU3KOro HampspKEHUs JO OKHA JIAaBbl, THM JIeOCIKU-TIEPEIBUKINKA
JIEHTOYHOT0 KOHBelepa (meperpykaress), MexaH|3aus MoArOTOBKY HUIIL, PACCTOSIHUE ISl OCBEKEHUSI IITPEeKa
(ykiiona, OpemcOepra), OCBEIICHHE JIaBbl.

Pexomenpaniu mo opraHu3aiu U 00€CIIEUCHUIO KypPCOBOTO TPOCKTUPOBAHUS SIBJISIFOTCS IPUMEPHBIMH.

Ipuioxenune 2

7 OueHoYHbIE CPeICTBA /I MPOBeIeHHs IPOMEKYTOUHOH aTTeCTAIlUM

[TpomerxyTouHas aTTecTalus UMEET LeIbI0 ONPEAETUTh CTENEeHb JOCTHKEHHS 3allJIaHHPOBAHHbBIX PE3YJIbTaTOB
00y4eHHs 10 AUCUUIUIMHE (MOIYJIIIO) 3a EprUoL 00yYeHHS U TIPOBOAMTCS B JOpME 3adeTa.

a) HﬂaﬂﬂpyeMble pe3yJabTaThbl oﬁyqemm H OICHOYHBIC CpeACTBA AJIAA IIPOBCACHUA l'lpOMe)KyTO‘-lHOﬁ
arrecranmm:

Kon
WNHnukaTop noctuxkeHus
MHJUKATOpa OneHouHsle cpeacTBa

KOMITUTCHIIMH

[IK-2: Crioco6eH ocymecTBIsITh TEXHUUECKOE PyKOBOJICTBO MOA3EMHBIMUA TOPHBIMU U B3PBIBHBIMU paboTaMu,
pa3pabarbIBaTh U UCIIOJIb30BATH B IPOU3BOJCTBEHHON JESITENIbHOCTH TEXHOJIOTMUECKYIO JOKYMEHTAIHIO,
pErJIaMEHTHPYIOIIYIO BBITIOJIHEHUS MPOLIECCOB MO3EMHBIX TOPHBIX padoT

IK-2.1 Pemaet npodeccrnonansHbie
3a/1a4¥ 10 00OCHOBaHUIO
TEXHOJIOTUH BeJIeHHsI TOPHBIX | TeopeTndeckue BOIPOCH! K 3a4eTy (IepeueHb BOIPOCOB
paboT MO3eMHBIM U MIPUBEJICH B pazzene 7

KOMOMHHPOBAaHHBIMU
CIOCOOaMHU.

T1K-2.2 O0magaeT 3HAHUSIMU

TCXHMYICCKOTO PYKOBOACTBA | [TpakTH4ecKue 3alaHus 1715 3a4eTa (IPUMEPHBII epedeHb
TEXHOJIOTHYECKUMHU 3aJJaHU TIPUBEJICH B pazzene 7,
mnmpoueccaMu, TCXHOJIOTUAMU

" CPCACTBAMU MCXAaHHU3AIIUN U




Kon

Nupukarop qocTuxeHust

WHUKATOpPA OneHoyHble cpeACcTBa
KOMITUTEHITUH
0€301acHOTO BHITIOJTHEHUS
MOJI3EMHBIX TOPHBIX paboT
[1K-2.3 Hcnonb3yet
HH(bOPMATHOHHBIE TeopeTrueckue BOMPOCH K 3a4eTy (IepeueHb BOMPOCOB

TEXHOJIOTHH MPU
HKCIUTyaTaI[H MO/I36MHBIX
PYIHUKOB

MIPUBEJICH B paszjene /




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[TpomexyTouHas aTTecTauus Mo TUCHUILIHHE «DIEKTPOOOOPYIOBAHUE U SJIEKTPOCHAOKEHHE
TOPHBIX NPEANPUATUI» BKIIOYAET TEOPETUUECKHUE BOIIPOCHI, IO3BOJISAIOIINE OLIEHUTh YPOBEHD
YCBOEHHSI 00YUaIOUIMMHUCS 3HAHHUH, ¥ TPAKTHYECKHUE 3aJJaHNS, BBISBISIONINE CTEIICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIAJCHUNA, TPOBOJUTCS B OpME 3aueTa.

3a4er 10 JAHHOU JAUCIUIUIMHE IPOBOJAUTCS B YCTHOHM (POPME IO TEOPETUIECKIM BOIIPOCAM.
IToka3aTeu U KpUTEPHHU OLlEHUBAHNS 3a4eTa:

— Ha OICHKY «3a4YTE€HO» — 06y11a}0m1/1171051 ACMOHCTPHUPYET YPOBCHb C(l)OpMI/IpOBaHHOCTI/I
KOMHGTGHHI/Iﬁ BBIIIC ITOPOroBOr'o: OCHOBHBIC 3HAHUA, YMCHHU OCBOCHBI, HO JOITYCKArOTCsA
HC3HAYHUTCJIIbHBIC OHH/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPU aHAJTIUTUUCCKHUX OIICpaluiaX, IICPCHOCE
3HAHHUH U YMGHI/II;'I Ha HOBBIC, HCCTAHAAPTHBLIC CUTYallUH.

— Ha OIEHKY «He 3a4TeHO0» — 00yJaroNIuiics IeMOHCTpUpYeT 3HaHus He Oomee 20%
TEOPETUYECKOTO MaTepuasa, JOIMyCKaeT CYIECTBCHHbIC OIMOKH, HE MOXKET I0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS IMPOCTHIX 3a/1ad.

Jlnst mpoBeieHust KOHTPOJIS 3HAHUN, YMEHUN U HABBIKOB CTYJIEHTOB 110 AUCHUTUIHHE
pa3paboTaHbI:

— TEOPETUUYECKNE BOMPOCHI AJI1 CAMOKOHTPOJIS IIPU NOATOTOBKE K 3aueTy; Ilepedenn
NPUMEepPHBIX BOIIPOCOB /IJISl 3a4eTa

1. Ymo exooum 6 cucmemy 6HewHe20 31eKmMpOCHADI’CEHUS 20PHO20 NPeOnpusmus?
2. Kakoe o6opynoBanue u cxeMbl mpuMeHsitorcs Ha KPY oTxoasmux ot mojcTaHuy TUHUSX?

3. Kakue UCTOUHUKY CBETa M OCBETUTENIbHBIE IPUOOPHI MPUMEHSIOTCS Ha TOPHBIX
peanpusTHsaX?

4. KakoBbI CXeMbI 1 000PY/I0BaHHE MTEPEABMIKHBIX KOMIUIEKTHBIX TPAHC(HOPMATOPHBIX
MOJACTAaHIUN?

5. Kakumu nmapamerpamu XxapakTepu3ylOTCsl CBETUIHLHUKHU?

6. KakoBbl Ha3HaueHUE, CXEMBI U 000pyI0BaHHE MEPEIBUKHBIX TPUKITIOUATENbHBIX TYHKTOB?
7. Kakue TpeOOBaHMS PEIBSIBIAIOTCS K CXEMaM 3JIEKTPOCHAOKEHHUS KapbepoB?

8. KakoBBI THITOBBIE CXEMBI BHYTPEHHETO AIIEKTPOCHA0KEHHUS KapbepoB?

9. Kakue TpeOoBaHMs NPEIBABISIOTCS K CXeMaM 3JICKTPOCHA0KEHUS 1IaXT?

10. KakoBbI TUIIOBBIE CXEMBI BHYTPEHHETO 3JIEKTPOCHA0KEHUSI 000TaTUTENbHBIX (padpuk?

11. Yro siBAsieTcss MCTOYHUKOM 3JIEKTPOIHEPTUH Ha TOPHBIX MPEIPUITHSIX ?



12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.
23.
24,

25.

26.

27.

28.

29.

30.
31.
32.
33.

34.

35.

Kakoe a51ekTpoo0opy10BaHrEe YCTAHOBJIEHO Ha OTHOKOBILIOBBIX AKCKAaBATOPaX?
KakoBbI cXeMBbl BHEILIHETO IEKTPOCHAOKEHUSI TOPHBIX MPEAPUATUI?

KakoBbl pu4MHBI HU3KOTO KOA(PHHUIIMEHTA MOLIHOCTH?

KakoBbI 0COOEHHOCTH AJIEKTPH(PHUKALINN OTKPBITHIX TOPHBIX padboT?

Kakoe 31ekTpoobopyI0BaHre YCTAHOBICHO Ha OyPOBBIX CTaHKaX?

KakoBbl 0cOO€HHOCTH 31EKTPUPHUKALNN IAXT?

Kakoe 351ekTpo0o00py10BaHNEe YCTAHOBJIEHO HA MHOTOKOBIIIOBBIX SKCKaBaTOpax?
KakoBbI 0cOOEHHOCTH AIeKTpHPHUKAINN 000TaTUTENBHBIX (hadpuk?

Kakoe 351ekTpo0o00py10BaHNE YCTAHOBJIEHO HAa KOHBEHEpHBIX yCTaHOBKaX?

Kaxkue pexxumbl HEUTpaIu JIEKTPUUECKUX CETEeH UCIIONB3YIOTCSA Ha 000raTUTEIBHBIX
¢habpukax?

Kakoe 311ekTpoo0opyI0BaHIe YCTAHOBICHO HA MOIbEMHBIX YCTaHOBKAX MIAXT?
Kakue pexxuMbl HEUTpasin 3JIEKTPUUECKUX CETEM MCIOJIb3YIOTCS Ha Kapbepax U IaxTax?
Kakoe anexTpoobopy0BaHiE YCTaHOBIEHO Ha KOMIIPECCOPHBIX YCTAHOBKAX?

B 4yem 10CTOMHCTBA M HEAOCTATKH CETH C U30JUPOBAHHOU U
TIyX03a3eMJIEHHOWHEHTpalIbio?

Kakoe s51ekTpoo0opy/10BaHNE YCTAHOBIIEHO Ha BOJOOTIMBHBIX YCTAHOBKaX?

Ort KaKux q)aKTOI)OB 3aBUCHUT TOK YTCUKHU B BHGKTpI/I‘IeCKOﬁ CCTHU IAXThI HAIPSAKCHUCM 10

1000B?

Kakoe 21ekTpo0o00opyi0oBaHNEe yCTaHOBICHO Ha BEHTWIATOPHBIX YCTAHOBKAX INIABHOTO
MIPOBETPUBAHUS?

Kak ocymiecTBisieTcst KOHTPOJIb U30JIALUHN B JIEKTPUUYECKHUX CETSIX HAMPSHKEHUEM 0
1000 B?

Kakoe 211ekTpo0o0opy10BaHIe YCTAHOBICHO Ha TSATOBBIX TOICTAHITHSIX ?

Kaxkne amnmapaTsl 3alMIIAIOT OT yTeUEK TOKa Ha 3€MJIIO B CeTAX HarpsbkeHueM 10 1000B?
Kak ocymecTBisiercs 3amuTa oT oqHo(]a3HbIX 3amMblkaHuii B ceTsx Bbime 1000 B?

Ha xakom npuHItune paboTaeTt 3aiuTHOE 3a3eMiIeHue?

Kak onpenensiroTcst aIeKTpHIeCKue Harpy3KH 3JICKTPOIPUEMHUKOB, JIMHAN U
TpanchopmaTopoB?

Kakue cucreMsl 1 000pyA0BaHNE JIEKTPUIECKOTO OCBEIICHUS TPUMEHSIOTCS Ha
Kapbepax?



36. Kak onpenensiercss KapTrorpaMMa Harpy30K U MecTa pacrooKeHUs TOACTAHIIHI?

37.Tlo kakuM HOpMaM U Kakue pabodrie MecTa 00eCTIeUnBAIOTCS HCKYCCTBEHHBIM
OCBELLEHUEM?

38. Kak ocymectsisercst BbiOop Tpanchopmaropos ['TITT?
39. Kakue paboure MecTa U KaKk pacCUMTHIBACTCS OCBEIICHNE TOUYSCYHBIM METOI0M?
40. Kak npou3BONTCS pacyueT JIMHHIA 3JICKTPONIEPEIauu [UIsl TPYIIIbI 3JICKTPOIPUEMHUKOB?

41. Kakue paboumne MecTa M KaK pacCYMTBHIBACTCS OCBEIICHHE METOIOM Kodd uimeHTa
UCI0JIb30BaHUA?

42. KakoBbI OCHOBHBIC DHEPTETHUECKUE ITOKA3ATENN JIEKTPOXO035CTBA TOPHBIX
MpeANPUATHI?

43. KakoB mops0K pacyera OTKIOHEHH HAPSHKEHUS Y SJIEKTPOIIPHEMHHUKOB?
44. Kak paccunThIBaeTCA 3allMTHOE 3a3€MIICHHE Ha Kapbepax?
45. B ueM 3aKi1r04aeTcsi METOJI OTHOCUTEILHOM OCBEIIEHHOCTH pacueTa OCBEIICHUS?

46. Kak ocyIiecTBIsIeTCS HOPMUPOBAHUE PACcX0ia AIEKTPOIHEPTUH HA TOPHBIX
NPEINPUITUAX ?

47. Yto Takoe KOA(PPUIMEHT MOIIHOCTH U KO3(PPULIMEHT peaKTHBHOW MOLTHOCTH?
48. Kak ocymiecTsisieTcs: yueT U TapuuKanus 3JIeKTPOIHEPTUH Ha TOPHBIX TPEANPUATHIX?

49.Yrto Takoe HE3aBUCHMBIN HCTOYHHK TUTAHUS B CHCTEME JIEKTPOCHAOKEHHS TOPHBIX
MIPEANPUATHI?

50. Yo Takoe PACUYCTHBIC DJICKTPUICCKUC HAI'PY3KHU U KAKUMU METOAAMU OHU OHpe)leJIHIOTCH?

51.KakoBbl 0COOEHHOCTH YCIOBHM KCIIITyaTalluy 3JIEKTPOOOOPYAOBAHNS MALIIUH U
KOMIIJICKCOB Kapb€pOB U Tpe6OBaHI/I${, MNPCABABIACMBIC K UCITIOJTHCHUIO KAPEECPHOT'O
AIEKTPOOOOPYIOBAHHS.

52. CocTaBUTh U KPaTKO OMHCATH ANEKTPUIECKYIO CXEMY MTPUBOJIA XOJAOBOTO MEXaHU3Ma
POTOPHOTO 3KCKaBaTopa mo cucreme [ -/, KpaTko onmucaTh B 0XapaKTEPH30BaTh €€
0COOEHHOCTH.

53.0xapakTepu30BaTh 0COOCHHOCTH YCIOBUH IKCILTyaTalllu 3JIEKTPOOOOPYIOBAHUS MAIIIHH
M KOMILICKCOB IIaxXT U MEPEUNCINTD Tpe6OBaHI/I$I, IPECABABIACMBIC K UCITOJTHCHUTO
AIEKTPOOOOPYIOBAHHS.

54.0xapakTepu3oBaTh pabouue peKUMBbl U HArPy30YHBIE TUTPAMMBbI 3JIEKTPOIIPHUBOIOB
IJIABHBIX MEXaHU3MOB MHOI'OKOBILIOBBIX 3KCKaBaTOPOB.

55. CocTaBUTh M KPAaTKO OMUCATh CXEMY 3JIEKTPOOOOPYIOBaHHS U YIIPABICHUS CTAHKA
BpalaTeIbHOIO OYpEeHHUs! C MHOT'OJIBUTATEIbHBIM IIPUBOIOM.



56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

KpaTko oxapakTepn3oBaTh yCI0BHs BOSHUKHOBEHHUS [10’KAPOB OT 3JIEKTPUUECKOI0 TOKa,
MEpBbI UX MPERYNPEKICHUS U CIIOCOOBI TYIIECHUS.

OxapakTepr30BaTh OCOOCHHOCTH YCIOBUH IKCIUTyaTalluy AIEKTPOOOOPYI0BaHUS MALITHH
Y KOMITJIEKCOB 00OTaTUTENbHBIX (GaOpHK U NEPEeUUCIUTh TPEOOBAHMS, IPEAbIBISEMBIE K
UCIIOJIHEHUIO 3JIEKTPOOOOPYL0BAHUS.

Kax ocymecTBisiercs mpoBepKa U UCIIBITAHUE 3a3€MIISIFOLIIUX YCTPOUCTB
ANEKTPOYCTAaHOBOK Kapbepa?

OxapakTepu30BaTh paboyre peKUMbI U HaArPy304HbIE IUarpaMMbl 3JIEKTPOIIPUBOJIOB
[JIABHBIX MEXAHU3MOB OJTHOKOBIIOBBIX 3KCKAaBATOPOB.

CocTtaBuTh U KpaTKO OIMHUCATh IPUMEPHYIO CXEMY 3a3eMIIAIONICH CeTH Kapbepa U yKa3aTb
nmapaMeTpbl €€ OCHOBHBIX 3JICMCHTOB.

HpI/IBeCTI/I IMPUMCPHBIC CXCMbI 3JICKTpOCHEI6)KeHI/I${ He6OJ'IBH_II/IX, CpCAHUX U KPYIITHBIX
KapbCpoB, 0003HAYUTh OCHOBHBLIC JICMEHTHI 1 KpaTKO OIMCaThb UX 0COOEHHOCTH.

CocraButh cxemy nepsuuHoil kommytanuu I'TIIT ropHoro npeanpusTs s NEpBUYHOTIO
HanpspkeHus 35 kBe koporko3ambikarenem u otnenurenem. Ha I'TIIT ycranosneHo asa
cuioBbIX Tpanchopmaropa TM—10000/35.

[lepeuncnauth OCHOBHBIE TPEOOBAHMUS, KOTOPbIE HEOOXOIUMO COOJIIOIaTh IIPU
npoextupoanuu I'TII kapsepa.

[TepeunciuTh OCHOBHBIE TPEOOBAHHUS, KOTOPHIE HEOOXOAMMO BBITIOHSITH MPU
MIPOEKTUPOBAHUH YUYACTKOBBIX KaAPhEPHBIX TPAHCPOPMATOPHBIX MOACTAHIIUN U
MPUKJIIOYATEIbHBIX TYHKTOB.

OOBACHUTH TPUPOLY BOSHUKHOBEHHSI ATMOC(EPHBIX MEPEHANIPSKEHUN U CLIOCOObI
3alUThl BO3IYLIHBIX CETEH OT IPO30OBBIX Pa3psiiOB.

Ilpumepul npakmuueckux 3a0anuil 011 RPOMENHCYMOUHON ammecmayuu

Bpewms na
Howmep
R Tema 3agaTus MPOBEJICHUE
s 3aHATHS
Q =
¥a)
= g 3aHATHSA (Jac.)
< )
o =
3. 3,4 . . 1
1. Pacder mo13eMHOM 3JIEKTPUIECKON CeTH
3. 6 1. Pacuer TOKOB KOpPOTKOrO 3aMbIKaHHs B | 1
MOJI3€MHBIX Y4aCTKOBBIX CETSIX
4, 8 2. Br16op anmaparyps! ynpasnenus u 3amurtsl | 0,5
4:5 10 3. Br160op ycTaBoK 3amuThl 0,5




6. 14 4, Pacuyer 3aILUTHOTO 3asemiieHus | 1

AIIEKTPOYCTAaHOBOK.
1. 16 S. Pacuert snextpuyeckoro ocpemenus pabounx | 1
MECT.
6. Kowmmencanuss  peakTUBHOM ~ MOIIHOCTH.
9. 18 Ormpezenienre MOIIHOCTU W YMCIA KOHAEHCATOPOB | 1

HEOOXOJMMBIX IS TOBBIMICHHUS Ko3(duirenra
MomHocty Ha muHax I'TITI.

Bcero: 6

3ananue Ha KypcOBOE MPOECKTUPOBAHUE

1.BBeneHue
2.Kpatkas xapakTepUCTHKa HIEKTPOCHAOKEHHUS U OCBEIICHUS MTOA3EMHOTO PYIHUKA.
3.25eKTpOCHa0XKEHNE U OCBEIIICHHE

Pacuer anekTpruyeckoro ocBeleH s U BbIOOp OCBETUTENbHBIX IPUOOPOB

Pacyer ayiekTpudYecKuX Harpy30K MPEANPUATHS U BBIOOP CHIIOBBIX TPaHCHOPMATOPOB
3.3 BeI0Op CXEMBI AIEKTPOCHAOKEHHUS U PACUET DJCKTPUUCCKUX CETEH
3.4.IlocTpoeHune cXxemMbl 3aMEIICHHS U PacyeT TOKOB KOPOTKOTO 3aMbIKAHHUS. . ..
3.5.Bw16op u npoBepka sexTpoodopynoBanus ['TIIT
3.6.PacueT 3alIMTHOTO 3a3€MJICHUS
3.7.KomrieHcanusi peakKTHBHOM MOIITHOCTH
3.8.Peneiinas 3ammra U1 aBTOMaTHKa

3.9. OcHOBHBIC TEXHUKO-DKOHOMUYICCKHUE ITOKA3ATEIH JICKTPOCHAOKEHHUS TIOJJ36MHOTO Py THUKA



Bapuant 1

[Tapamerp En. uzm 3HaueHue napamerpa Komnyectso
BricoTa ropHoii BIpabOTKH M 3
PaccrosiHue oT KpoBIM BEIPAOOTKH 10 " 05
:
TOYKH MOJBECA CBETUIIHLHHUKA
PaccTosHue Mexy cBeTUIIbHUKaMU M 3
JlivHa ocBenaeMoro NoMeneHus " 50
(HacocHOM Kamephl)
IIMPYHA OCBEIAEMOT0 TOMEIIECHUS " 6
(HacocHOM KaMephl)
Paccrosinue oT mona kamepsl 10
paboueii TOBEpXHOCTH (HACOCHOM M 1,5
KaMephl)
BeIcoTa ocBemaemMoro noMemeHus 8
(HacoCHOM Kamephl) .
Pazmepsl rapaxa: pimHa M 25
[IMpUHA M 7
BBICOTA M 6
Pa3smeps! kBepmiara, mrpeka: JiuHa M 300
IApUHA M 6,5
BBICOTA M 6
Pazmepsl 3200if opra: yMHa M 23
[IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHkTa: 1yinHa M 28
[IMpUHA M 4
BBICOTA M 6
IlepedyeHb 21EKTPONPUEMHUKOB
MOBEPXHOCTH:
CKUMIIOBOH OBEM kBT 2x1300
KietpeBoii moasem KBt 900




BenTtwsitop BOJI-40 kBT 1350
Kommpeccop kBT 730
HammaxtHeie 31aHus KBT 510
CronoBas kBT 312
OcBelieHue KBT 29
ABK kBT 55
PMM kBT 94
Kanopudepnas kBT 155
["apax kBT 70
[Iepedyensp IIEKTPONIPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 120 4
Solo 7-7V kBT 75 5
BM -12M kBT 110 2
Bonoornus kBT 600 4
TpeOGyemblil 001IeIax THHIH €050, 0,94-0,98
KO2(DPUIIMEHT MOIITHOCTH
Bapmuanr 2
[Tapamerp En. uzm 3HaueHue napamerpa Komnuectso
BricoTa ropHoii BeIpaboTKH M 4
PaccrostHre oT KpOBIH BEIPAOOTKH JI0 " 0.6
TOYKH TIOJIBECA CBETHIILHUKA
PaccrosiHne Mex 1y CBETHIIBHUKAMHA M 7
JlnuHa ocBeaeMoro MOMeIIeHus " 40
(HacocHOM KaMephl)
[IUPUHA OCBENIAEMOTO ITOMEIICHHS " 6
(HacocHOM KaMephl)
PaccrosiHue ot moja kKamepsl 10
paboueii ToBepXHOCTH (HACOCHOM M 1,3

KaMephl)




BricoTa ocBenaeMoro moMeneHus

(HacocHoOM Kamephl) M 0
Pa3mepsl rapaka: qimHa M 15
HIMpUHA M 4
BBICOTA M S
Pa3smeps! kBepiiara, mrpeka: JIuHa M 250
IMpUHa M 6
BBICOTA M 6
Pa3mepsl 32001 opra: qmHa M 35
HIPHHA M 6
BBICOTA M 5
Pa3mepsl pem myHKTa: JJIMHA M 26
IMpUHa M 5,5
BBICOTA M 6
[IepedeHp 21EKTPONPUEMHHUKOB
MIOBEPXHOCTH:
CkunoBoit noabeM kBT 2x1150
KitetseBoit morbem kBT 950
BenTtunsatop BO-40 kBT 1500
Kommpeccop kBT 830
HapmnraxtHele 30aHUS kBt 610
CronoBas kBT 112
Ocaemienne kBT 22
ABK kBT 64
PMM kBT 85
Kanopudepnas kBT 350
I"apax kBT 67

IIepedyeHs 2IEKTPONIPUEMHUKOB
TOPHU30HTA!




Boomer H-127 kBt 150 3
Solo7 -7V kBT 65 4
BM -12M kBT 110 2
Bonootius kBT 800 7
Tpebyempblii 0OmIeIaX THBIN c0sp; 0,94-098
KO3 (HUIIMEHT MOIITHOCTH
Bapuanr 3
[Tapamerp En. uzm 3HaueHue napamerpa Komunuectso
BricoTa ropHOii BEIpabOTKH M 6
Paccrosinue ot KpoBiu BEIpaOOTKH /10 " 0.8
TOYKH IT0JIBECA CBETHJILHUKA
PaccrosiHre Mexy CBETUIBHUKAMU M 6
JInrHa 0CBEnIaeMoro MoMeIIeHHs " 80
(HacocHOM KaMephl)
IIMPUHA OCBELIAEMOTr0 MOMELICHUS " 6
(HacocHOM KaMephl)
PaccrosiHue ot nosta kamepsl 10
paboueil moBepXHOCTH (HACOCHOM M 1,1
KaMephbl)
BrIcoTa ocBemaemMoro noMenmeHus " 9
(HacocHOM KaMephl)
Pa3mepsl rapaxa: qiuuHa M 20
HIMpUHA M 6
BBICOTA M 6
Pa3mMepsb! kBepIiara, mrpeka: JuHa M 400
HIMpUHA M 6
BBICOTA M 6
Pazmepsl 3200if opra: yMHa M 40
IMprHa M 4.5
BBICOTA M 6




Pa3mepsl pem myHKTa: 1iuHA M 20
IMpUHa M 5
BBICOTA M 7
[lepeueHb 31EKTPONPUEMHUKOB
MOBEPXHOCTH:
CkunoBoit moabeM kBT 2x1750
KietpeBoli moanem KBT 1000
Bentunstop BO/I-40 kBT 1850
Kommpeccop kBT 1130
HangmaxTtHEIe 3maHus KBt 470
CronoBas kBT 320
Ocgemienne kBT 60
ABK kBT 110
PMM kBT 140
Kanopudepnas kBt 290
[apax kBT 160
[Iepedensp IEKTPONIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBT 100 5
Solo7 -7V kBT 55 8
BM -12M kBT 110 5
Bopootius kBt 800 4
TpeGyeMmblil oO1IeIax THHIH ¢050, 0,94-0,98
K03 (HUIIUEHT MOIITHOCTH
Bapuant 4
[Tapamerp En. uzm 3HaueHHe napamerpa KomnnuecTtso
BricoTa ropHoii BeIpaboTKH M 9.5
M 0,4

PaccTosiHre OT KpOBIM BHIPAOOTKH /10




TOYKH IMOJABECAa CBETUJIbHHUKA

Paccrosinre Mexny cBeTUIIbHUKAMU M 6
JlniHa ocBeliaeMoro noMeIeHus " 60
(HacocHoOM Kamephl)
LIMPYHA OCBEIIAEMOT0 ITOMEIIECHUS " 5
(HacocHOM KaMephl)
Paccrosinue oT nona kamepsl 10
paboueit TOBEpXHOCTH (HACOCHOM M 1,6
KaMephl)
BricoTa ocBemnaeMoro nomMemieHus " 8
(HacocHOM KaMephl)
Pa3mepsl rapaxa: nimHa M 37
HIMpUHA M 5)
BBICOTA M 6
Pa3meps! kBepuiara, mrpeka: JyimHa M 440
HIMpUHA M 4.7
BBICOTA M 5,8
Pa3meps 320011 opra: mmHa M 20
[IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHkTa: JiinHa M 20
HIMPHHA M 6
BBICOTA M 6
[IepedeHp 31EKTPONPUEMHUKOB
MIOBEPXHOCTH:
CxunoBoit noabeM kBT 2x1550
KnerbeBoil nogbem kBT 700
Bentunsatop BO-40 kBT 1280
Kommnpeccop kBT 650
HapmraxtHele 30aHusS kBt 470




CronoBas kBT 245
OcBelieHue kBt 26
ABK kBT 79
PMM KBT 78
Kanopudepnas kBT 250
[apax kBT 75
[IepedyeHsp IIEKTPONIPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBT 108 8
Solo7-7V KBT 55 4
BM -12M kBT 110 5
Bopooriius kBt 800 5
TpeOGyeMblil 0OIIeIaX THHIH
peoy! 11 CosSQ 0,94-0,98
KO2(pPUITMEHT MOIITHOCTH
Bapuant 5
[Tapamerp En. uzm 3HaueHue napamerpa Komunuectso
BricoTa ropHOit BEIpabOTKH M 6
PaccTosiHre OT KpOBJH BEIPAOOTKH 10 " 0.7
TOYKH MOJBECA CBETUIIHHHUKA ’
PaccrostHre MexX 1y CBeTHIILHUKAMU M 6
JnmrHa ocBemmaeMoro moMeIeHus y 65
(HacocHOM KaMephl)
[IIupuHa ocBeNaeMoro MOMeIeHUs " 6
(HacocHOM KaMephl)
Paccrosinue oT mosa kamepsl 10
paboueii ToBepXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBeriaeMoro nomMemieHus " 6.5
(HaCOCHOM KaMephl) '
Pa3mepsl rapaxa: qivHa M 25




IMpUHa M 6
BBICOTA M 6
Pa3mepsl kBepiara, mrpeka: JyimHa M 25
HMIMPHHA M 6
BBICOTA M 6
Pa3mepsl 320011 opra: pmHa M 25
IMpUHa M 6
BBICOTA M 6
Pa3mepsl pem myHKTa: JyIMHA M 25
IMpUHA M 6
BBICOTA M 6
[IepedeHp 21EKTPONPUEMHUKOB
MOBEPXHOCTH:
CkumnoBoit noabeM kBT 2x1350
KierbeBoii nogbem kBT 850
Bentunsatop BOI-40 kBT 1450
Kommpeccop kBT 640
HanmmaxTHbele 3maHus KBt 520
CronoBas kBT 255
OcBenieHue kBt 25
ABK kBT 70
PMM kBT 90
Kanopudepnas kBT 150
[apax kBT 60
[TepeueHb AIEKTPOTIPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 108 2
Solo 7 -7V kBT 55 10
BM -12M kBT 110 3




Bopootnus kBT 800 7
TpeOyeMblii 00IIeIax THHIHA
COSQ, 0,94-0,98
KO2(DPUITMEHT MOIITHOCTH
BapuanT 6
[Tapamerp En. uzm 3HaueHue napamerpa Komnyectso
BricoTa ropHoii BEIpabOTKH M 4,5
PaccrosiHre 0T KpOBIIH BBIPAOOTKH JI0 03
M
TOYKHU TIOJIBECA CBETHIIbHUKA ’
PaccrosiHne Mexy CBETHIIBHUKAMHU M 4
JIinHa OCBEIAeMOT0 IIOMEIIICHHSI 45
M
(HacoCHOM Kamephl)
[IMPUHA OCBEIIAEMOT0 TOMEIICHHS 6
M
(HacoCHOM Kamephl)
PaccrosiHue ot nosna xkamepsl 10
paboueli TOBEPXHOCTH (HACOCHOM M 1,5
KaMephbl)
BeIcoTa ocBemaemMoro noMemeHus 7
M
(HacocHOM KaMepbl)
Pa3mepsl rapaxa: qiumHa M 30
[IMpUHA M 6
BBICOTA M 6
Pa3smeps! kBepiuiara, mrpeka: JyIMHa M 150
HIMPHHA M 6
BBICOTA M 6
Pa3mepsr 3a00it opTa: qmHa M 35
HIMPHHA M 6
BBICOTA M 6
Pa3mepsl pem myHKTa: 1iuHA M 20
HIUPUHA M 6
BBICOTA M 6




IlepedyeHsb 31EKTPONPUEMHUKOB

MOBEPXHOCTH:
CKUMIIOBOH OIBEM kBT 2x1450
KietpeBoli moanem kBt 600
BenTtunsatop BOI-40 KBt 1850
Kommnpeccop kBT 830
HammaxtHeie 31aHus kBt 300
CronoBas kBT 160
OcBelieHue KBt 45
ABK kBT 70
PMM kBT 120
Kanopudepnas kBT 150
[apax kBT 50
[TepedeHb 371EKTPONPUEMHHUKOB
TOPU30HTA!
Boomer H-127 kBT 108 5
Solo 7 -7V kBT 55 2
BM -12M kBT 110 6
Bogootnus kBT 800 5
Tpebyemblii oO1IeIaX THBIN C0SQ 5 0,94-0.98
K03 (HUIIMEHT MOIITHOCTH
Bapuanr 7
[TapameTtp En. uzm 3HadeHue rnapamerpa Komunuectso
Bricota ropHoit BeIpaboTKH M 7
PaccTosiHue oT KpoBIM BEIPAOOTKHU 10 " 0.9
TOYKHU MOJIBECA CBETUIIbHUKA
Paccrosinne Mexny cBeTUIIbHUKaMU M 6
JlnmuHa 0CBEIIaeMOro MOMEIICHHUS " 90

(HacOCHOM Kamephl)




rprHa OCBCIIAEMOTO ITOMCIICHHU A

(HacocHoOM Kamephl) M 0
Paccrosiaue oT mosa kamepsl 10
paboueii MOBepXHOCTH (HACOCHOM M 1,4
Kamephl)
BricoTa ocBemaemMoro nmomMeneHus " 9
(HacoCHOM Kamephl)
Pa3mepsl rapaxka: qimHa M 25
IApUHA M 6
BBICOTA M 6
Pa3smeps! kBepiiara, mrpeka: JiuHa M 250
HIMpUHA M 6
BBICOTA M 6
Pa3mepsi 3a00i1 opTa: qmHa M 26
IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHkTa: JiinHa M 20
HIMpUHA M 5)
BBICOTA M S
[TepeueHb PMEKTPONPHUEMHUKOB
MOBEPXHOCTH:
CKHIIOBOH TTOABEM KBt 2x1150
KrnerneBoii moabem kBT 750
BenTtunstop BO-40 kBT 1050
Kommpeccop kBT 450
HapmnraxtHele 30aHUS kBt 500
CronoBas kBT 300
Ocgemienue kBT 45
ABK kBT 90
PMM kBT 120




Kanopudepnas kBT 170
I"apax kBT 80
[IepedyeHsp IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 5
Solo 7 -7V kBT 55 4
BM -12M kBT 110 3
Bonootius kBT 800 9
TpeOyeMblii 00IIenIax THHIHI
peoy B COSP 0,94-0,98
KO3 (QUIIUEHT MOITHOCTH
BapuanT 8
[Tapamerp En. uzm 3HaueHue napamerpa Komunuectso
BricoTa ropHOit BEIpabOTKH M 6
PaccrosiHre oT KpoBIIHM BBIPAOOTKH /10 05
M )
TOUYKHU TOJIBECA CBETUIIbHUKA
PaccrosiHMe MeKy CBETWIIBHUKAMHU M 7
JlnHa 0cBeIaeMoro NOMeIIeHus 80
M
(HacocHOM KaMephl)
IIMPUHA OCBELIAEMOTr0 MOMELICHUS " 9
(HacocHOM KaMephl)
PaccrosiHue oT mojia kKamepsl J10
paboueii ToBepXHOCTH (HACOCHOM M 1,5
KaMephl)
BricoTa ocBenaeMoro mnoMeneHus " 9
(HacocHOM KaMephl)
Pasmeps! rapaxa: ;umHa M 35
HIMpUHA M 8
BBICOTA M 6
Pa3smeps! kBepIiara, mrpeka: JIuHa M 3000
IMprHa M 6,3




BBICOTA M 6
Pa3mepsl 320011 opra: qmHa M 230
IMprHa M 6
BBICOTA M 6
Pa3mepsl pem myHKTa: 1iuHa M 38
IMpUHA M 5
BBICOTA M 6
[IepedyeHnp 2MEKTPONPUEMHUKOB
MOBEPXHOCTH:
CxumnoBoit moabeM kBT 2x1800
KitetpeBoli moanem kBT 1900
Bentunstop BO/I-40 kBT 1450
Kommnpeccop kBT 830
HanmmaxTHble 3maHus kBT 510
CronoBas kBT 412
Ocgerenne kBT 129
ABK kBT 75
PMM kBT 194
Kanopudepnas kBt 255
["apax kBT 170
IlepedeHs 37IEKTPONPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 120 8
Solo7-7V kBT 75 10
BM -12M kBT 110 5
Bonootnus kBT 600 9
TpeOyembIii oOmIeIIax THhII ¢050, 0,94-0,98

KO2(DPUITMEHT MOIITHOCTH




Bapuanr 9

[Tapamerp En. uzm 3HaueHue napamerpa Komnyectso
BricoTa ropHoii BIpabOTKH M 3,4
PaccrosiHue oT KpoBIM BEIPAOOTKH 10 " 03
:
TOYKH MOJBECA CBETUIIHLHHUKA
Paccrosinie Mex 1y cBeTUIIbHUKAMU M 3
JlivHa ocBenaeMoro NoMeneHus " 20
(HacocHOM Kamephl)
IIMPYHA OCBEIAEMOT0 TOMEIIECHUS " 5
(HacocHOM KaMephl)
Paccrosinue oT mona kamepsl 10
paboueii TOBEpXHOCTH (HACOCHOM M 0,9
KaMephl)
BeIcoTa ocBemaemMoro noMemeHus 8
(HacoCHOM Kamephl) .
Pa3mepnl rapaxka: qimHa M 18
[IMpUHA M 5
BBICOTA M 5
Pa3smeps! kBepmiara, mrpeka: JiuHa M 1250
IApUHA M 5,6
BBICOTA M 6
Pazmepsl 3200if opra: yMHa M 350
[IMpUHA M 6
BBICOTA M 5
Pa3mepsl pem nmyHkTa: 1yinHa M 16
[IMpUHA M 5,9
BBICOTA M 6,6
IlepedyeHb 31EKTPONPUEMHHUKOB
MOBEPXHOCTH:
CKHIIOBOH ITOABEM KBt 2x1250 2
KietpeBoii moasem KBt 1350




BenTtwsitop BOJI-40 kBT 1100
Kommpeccop kBT 330
HanmaxtHele 30anus kBt
CronoBas kBT 122
OcBelieHue KBT 220
ABK kBT 54
PM3 kBT 185
Kanopudepnas kBT 150
["apax kBT 63
[Iepedyensp IIEKTPONIPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 150 2
Solo7 -7V kBT 65 8
BM -12M kBT 110 2
Bonoornus kBT 800 3
TpeOGyemblil 001IeIax THHIH €050, 0,94-0,98
KO2(DPUIIMEHT MOIITHOCTH
Bapwuant 10
[Tapamerp En. uzm 3HaueHue napamerpa Komnuectso
BricoTa ropHoii BeIpaboTKH M 9
PaccrostHre oT KpOBIH BEIPAOOTKH JI0 " 0.4
TOYKH TIOJIBECA CBETHIILHIKA
PaccrosiHne Mex 1y CBETHIIBHUKAMHA M 4
JlnuHa ocBeaeMoro MOMeIIeHus " 80
(HacocHOM KaMephl)
[IUPUHA OCBENIAEMOTO ITOMEIICHHS " 7
(HacocHOM KaMephl)
PaccrosiHue ot moja kKamepsl 10
paboueii ToBepXHOCTH (HACOCHOM M 1

KaMephl)




BricoTa ocBenaeMoro moMeneHus

(HacocHoOM Kamephl) M 3
Pa3mepsl rapaka: qimHa M 30
HIMpUHA M 12
BBICOTA M 6
Pa3smeps! kBepiiara, mrpeka: JIuHa M 1400
IMpUHa M 5
BBICOTA M S
Pa3mepsl 32001 opra: qmHa M 140
HIMPUHA M 4.5
BBICOTA M 6
Pa3mepsl pem myHKTa: JUIMHA M 23
HIPHHA M 6
BBICOTA M 7
[IepedeHp 21EKTPONPUEMHHUKOB
MIOBEPXHOCTH:
CkunoBoit noabeM kBT 2x1750
KitetseBoit morbem kBT 1000
BenTtunsatop BO-40 kBT 1350
Kommpeccop kBT 140
HanmaxTtHbIe 3maHus kBT
CronoBas kBT 120
Ocaemienne kBT 160
ABK kBT 130
PM3 kBT 1140
Kanopudepnas kBT 280
I"apax kBT 160

IIepedyeHs 2IEKTPONIPUEMHUKOB
TOPHU30HTA!




Boomer H-127 kBt 100 10
Solo7 -7V kBT 55 18
BM -12M kBT 110 12
Bonootius kBT 800 7
Tpebyempblii 0OmIeIaX THBIN c0sp; 0,94-098
KO3 (HUIIMEHT MOIITHOCTH
Bapuant 11
[Tapamerp En. uzm 3HaueHue napamerpa Komunuectso
BricoTa ropHOii BEIpabOTKH M 5.6
Paccrosinue ot KpoBiu BEIpaOOTKH /10 " 0.35
TOYKH IT0JIBECA CBETHJILHUKA
PaccrosiHre Mexy CBETUIBHUKAMU M 9
JInHa OCBemaeMoro MoMeIeHUs " 40
(HacocHOM KaMephl)
IIMPUHA OCBELIAEMOTr0 MOMELICHUS " 5
(HacocHOM KaMephl)
PaccrosiHue ot nosta kamepsl 10
paboueil moBepXHOCTH (HACOCHOM M 1,6
KaMephbl)
BrIcoTa ocBemaemMoro noMenmeHus " 8
(HacocHOM KaMephl)
Pa3mepsl rapaxa: qiuuHa M 37
HIMpUHA M 5
BBICOTA M 6
Pa3mepsl kBepiuiara, mrpeka: JyIMHa M 2240
HIMpUHA M 5.7
BBICOTA M 5,8
Pazmepsl 3200if opra: yMHa M 210
IMprHa M 5,7
BBICOTA M 6




Pa3mepsl pem myHKTa: 1iuHA M 20
IMpUHa M 5
BBICOTA M 6
[lepeueHb 31EKTPONPUEMHUKOB
MOBEPXHOCTH:
CkunoBoit moabeM kBT 2x1150 2
KietpeBoli moanem KBT 700 2
Bentwsrop BOJI-21,5 kBT 380 2
Kommpeccop kBT 150
Hanmaxtasie 3n1a0us kBT
CronoBas kBT 145
Ocgerienue kBT 260
ABK kBT 47
PM3 kBT 780
Kanopudepnas kBt 150
[apax kBT 75
[Iepedensp IEKTPONIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 18
Solo 7-7V kBT 55 14
BM -12M kBT 110 9
Bonootnus kBT 800 5
TpeGyeMmblil oO1IeIax THHIH ¢050, 0,94-0,98
K03 (HUIIUEHT MOIITHOCTH
BapuanT 12
[Tapamerp En. uzm 3HaueHHe napamerpa KomnnuecTtso
BricoTa ropHoii BeIpaboTKH M 6
M 0,3

PaccTosiHre OT KpOBIM BHIPAOOTKH /10




TOYKH IMOJABECAa CBETUJIbHHUKA

Paccrosinre Mexny cBeTUIIbHUKAMU M 5
JlniHa ocBeliaeMoro noMeIeHus " 57
(HacocHoOM Kamephl)
[upuHa ocBenaeMoro noMeIeHus " 6
(HacocHOM KaMephl)
Paccrosinue oT nona kamepsl 10
paboueit TOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBemnaeMoro nomMemieHus " 75
(HacocHOI Kamephl) ’
Pazmepnl rapaxka: qimHa M 25
HIMPHHA M 6
BBICOTA M 5
Pa3smeps! kBepiiara, mrpeka: JuHa M 2325
HIMPHHA M 6
BBICOTA M 6
Pa3meps 320011 opra: mmHa M 125
[IMpUHA M 6
BBICOTA M 6
Pa3meps! pem myHKTa: JIMHA M 25
HIMPHHA M 6
BBICOTA M 6
[IepedeHp 31EKTPONPUEMHUKOB
MTOBEPXHOCTH:
CxunoBoit noabeM kBT 2x950
KnerbeBoil nogbem kBT 750
Bentunsatop BOJ-21,5 kBT 750
Kommpeccop kBT 240
HanmaxTtHbIe 3maHus kBT




CronoBas kBT 155
OcBelieHue kBt 125
ABK kBT 70
PM3 KBT 190
Kanopudepnas kBT 95
[apax kBT 60
[IepedyeHsp IIEKTPONIPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBT 108 7
Solo7 -7V KBT 55 7
BM -12M kBT 110 7
Bopooriius kBt 800 5
TpeOGyeMblil 0OIIeIaX THHIH
peoy B COS(; 0,94-0,98
KO2(pPUITMEHT MOIITHOCTH
Bapuant 13
[Tapamerp En. uzm 3HaueHue napamerpa Komunuectso
Bricota ropHoit BEIpabOTKH M 4,5
PaccTosiHre OT KpOBJH BEIPAOOTKH 10 " 03
TOYKH MOJBECA CBETUIIHHHUKA ’
PaccrostHre MexX 1y CBeTHIILHUKAMU M 9
JnmrHa ocBemmaeMoro moMeIeHus y 45
(HacocHOM KaMephl)
IIMPUHA OCBEIAEMOTO TOMEIICHUS " 6
(HacocHOM KaMephl)
Paccrosinue oT mosa kamepsl 10
paboueii ToBepXHOCTH (HACOCHOM M 1,5
KaMephl)
BricoTa ocBeriaeMoro nomMemieHus " 8
(HacOCHOM Kamephl)
Pa3mepsl rapaxa: amuHa M 30




IMpUHa M 6
BBICOTA M 6,5
Pa3mepsl kBepiara, mrpeka: JyimHa M 1150
HIMpUHA M 5)
BBICOTA M 5
Pa3mepsl 320011 opra: pmHa M 435
IMpUHa M 5
BBICOTA M 6
Pa3mepsl pem myHKTa: JyIMHA M 20
IMpUHA M 6
BBICOTA M 6
[IepedeHp 21EKTPONPUEMHUKOB
MOBEPXHOCTH:
CkumnoBoit noabeM kBT 2x1150
KierbeBoii nogbem kBT 600
Bentunsatop BOI-40 kBT 1850
Kommnpeccop kBT 130
HapmaxtHele 3aaHus kBT
CronoBas kBT 160
OcBenieHNE KBt 45
ABK kBT 70
PM3 kBT 1250
Kanopudepnas kBT 150
[apax kBT 50
[TepeueHb AIEKTPOTIPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 108
Solo 7 -7V kBT 55
BM -12M kBT 110




Bomoorinus kBt 600 5
TpeOyeMblii 00IIeIax THHIHA
COSQ, 0,94-0,98
KO2(DPUITMEHT MOIITHOCTH
Bapuanr 14
[Tapamerp En. uzm 3HaueHue napamerpa Komnyectso
BricoTa ropHoii BEIpabOTKH M 5)
PaccrosiHre 0T KpOBIIH BBIPAOOTKH JI0 03
M
TOYKHU TIOJIBECA CBETHIIbHUKA ’
PaccrosiHne Mexy CBETHIIBHUKAMHU M 4
JlmmHa 0cBenaeMoro MoMeIICHHUs 90
M
(HacoCHOM Kamephl)
[IMPUHA OCBEIIAEMOT0 TOMEIICHHS 7
M
(HacoCHOM Kamephl)
PaccrosiHue ot nosna xkamepsl 10
paboueli TOBEPXHOCTH (HACOCHOM M 1
KaMephbl)
BeIcoTa ocBemaemMoro noMemeHus 85
M
(HacocHOM KaMepbl) '
Pa3mepsl rapaxa: qiumHa M 25
[IMpUHA M 6
BBICOTA M 6
Pa3mMepsb! kBepIiara, mrpeka: JTnHa M 4250
HIMPHHA M 6
BBICOTA M 6
Pa3meps 320011 opra: mmmHa M 426
HIMPHHA M 6
BBICOTA M 6
Pa3mepsl pem myHKTa: 1iuHA M 20
HIUPUHA M 6
BBICOTA M 6




IlepedyeHsb 31EKTPONPUEMHUKOB

MOBEPXHOCTH:
CKMIIOBOH MOOBEM kBT 2x1150 1
KietpeBoli moanem kBt 750 1

BenTtunsatop BOI-40 KBt 1050
Kommpeccop kBT 150
HanmaxtHele 3m0anus kBT
CronoBas kBT 100
OcBelieHue KBt 45
ABK KBT 90
PM3 kBT 1120
Kanopudepnas kBT 130
["apax kBT 70
[TepedeHb 371EKTPONPUEMHHUKOB
TOPU30HTA!
Boomer H-127 kBt 108 22
Solo 7 -7V kBT 55 10
BM -12M kBT 110 20
Bogootnus kBT 800 9
Tpebyemblii oO1IeIaX THBIN C0SQ 5 0,94-0.98
K03 (HUIIMEHT MOIITHOCTH
Bapmuanr 15
[TapameTtp En. uzm 3HadeHue rnapamerpa Komunuectso
BricoTa ropHOit BEIpabOTKH M 3
PaccTosiHue oT KpoBIM BEIPAOOTKHU 10 " 0.4
TOYKHU MOJIBECA CBETUIIbHUKA
Paccrosinne Mexny cBeTUIIbHUKaMU M 3
JlnmuHa 0CBEIIaeMOro MOMEIICHHUS " 50

(HacOCHOM Kamephl)




rprHa OCBCIIAEMOTO ITOMCIICHHU A

(HacocHoOM Kamephl) M 0
Paccrosiaue oT mosa kamepsl 10
paboueit TOBEpXHOCTHU (HACOCHOM M 1
Kamephl)
BricoTta ocBeliaeMoro nomMemieHus " 8
(HacoCHOM Kamephl)
Pa3mepsl rapaxka: qimHa M 25
IMpPUHA M 7
BBICOTA M 6
Pa3smeps! kBepiiara, mrpeka: JiuHa M 3300
IMpUHA M 6,5
BBICOTA M 6
Pa3mepsi 3a00i1 opTa: qmHa M 623
IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHkTa: JiinHa M 28
HIMpUHA M 4
BBICOTA M 6
[TepeueHb PMEKTPONPHUEMHUKOB
MOBEPXHOCTH:
CKHIIOBOH TTOABEM KBt 2x1300
KnerseBoii mogseM kBT 900
BenTtunstop BO-40 kBT 1350
Kommpeccop kBT 730
HanmaxTtHbIe 3maHus kBT
CronoBas kBT 312
Ocgemienue kBT 29
ABK kBT 95
PMM kBT 94




Kanopudepnas kBT 155
I"apax kBT 70
[IepedyeHsp IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBT 120 17
Solo 7 -7V KBT 75 11
BM -12M kBT 110 10
Bonootius KBT 600 5
TpeOyeMblii 00IIenIax THhIHI
peoy o COSP 0,94-0,98
KO3 (QUIIUEHT MOITHOCTH
BapuanTt 16
[Tapamerp En. uzm 3HaueHue napamerpa Komunuectso
Bricora ropHO# BRIpaOOTKH M 4
PaccrosiHre oT KpoBIIHM BBIPAOOTKH /10 0.27
M ,
TOYKH MOJBECA CBETUIIHHHUKA
PaccrosiHne Mex 1y CBETHIIBHUKAMHU M 7
JITnHa OCBEIaeMOTo MOMEIECHHS 40
M
(HacocHOM KaMephl)
IIMPUHA OCBELIAEMOTr0 MOMELICHUS " 6
(HacocHOM KaMephl)
PaccrosiHue oT mojia kKamepsl J10
paboueii ToBepXHOCTH (HACOCHOM M 0,85
KaMephl)
BricoTa ocBenaeMoro mnoMeneHus " v
(HacocHOM KaMephl)
Pa3mepsl rapaka: pymHa M 15
HIMpUHA M 4
BBICOTA M 5)
Pa3smeps! kBepIiara, mrpeka: JIuHa M 3250
IMprHa M 6




BBICOTA M 5)
Pa3mepsl 320011 opra: qmHa M 335
IMprHa M 6
BBICOTA M 5)
Pa3mepsl pem myHKTa: 1iuHa M 26
IMpUHA M 5,5
BBICOTA M 6
[IepedeHp 21EKTPONPUEMHHUKOB
MOBEPXHOCTH:
CxumnoBoit moabeM kBT 2x1150
KitetpeBoli moanem kBT 1150
Bentunstop BO/I-40 kBT 1500
Kommpeccop kBT 130
HapmaxtHele 3qaHus kBT
CronoBas kBT 112
Ocgerenne kBT 22
ABK kBT 67
PM3 kBT 585
Kanopudepnas kBt 250
I"apax kBT 15
IlepedeHs 37IEKTPONPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 150
Solo7-7V kBT 65
BM -12M kBT 110
Bonootnus kBT 200
TpeOyembIii oOmIeIIax THhII ¢050, 0,94-0,98

KO2(DPUITMEHT MOIITHOCTH




Bapuant 17

[Tapamerp En. uzm 3HaueHue napamerpa Komnyectso
BricoTa ropHoii BEIpabOTKH M 6
PaccrosiHue oT KpoBIM BEIPAOOTKH 10 " 05
:
TOYKH MOJBECA CBETUIIHLHHUKA
Paccrosinie Mex 1y cBeTUIIbHUKAMU M 8
JlivHa ocBenaeMoro NoMeneHus " 75
(HacocHOM Kamephl)
IIMPYHA OCBEIAEMOT0 TOMEIIECHUS " 6
(HacocHOM KaMephl)
Paccrosinue oT mona kamepsl 10
paboueii TOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BeIcoTa ocBemaemMoro noMemeHus 9
(HacoCHOM Kamephl) .
Pa3mepnl rapaxka: qimHa M 20
[IMpUHA M 6
BBICOTA M 6
Pa3smeps! kBepmiara, mrpeka: JiuHa M 2400
HIMPHHA M 6
BBICOTA M 6
Pazmepsl 3200if opra: yMHa M 340
[IMpUHA M 45
BBICOTA M 6
Pa3mepsl pem nmyHkTa: 1yinHa M 20
[IMpUHA M 5
BBICOTA M 7
IlepedyeHb 31EKTPONPUEMHHUKOB
MOBEPXHOCTH:
CKHIIOBOH ITOABEM KBt 2x1150 2
KietpeBoii moasem KBt 1000 1




BenTtwsitop BOJI-40 kBT 1850 1
Kommpeccop kBT 130
HanmaxtHele 30a0us kBt
CronoBas kBT 215
OcBelieHue KBT 60
ABK kBT 110
PM3 kBT 1400
Kanopudepnas kBT 190
["apax kBT 145
[Iepedyensp IIEKTPONIPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 100 9
Solo7 -7V kBT 55 9
BM -12M kBT 110 9
Bonoornus kBT 600 7
TpeOGyemblil 001IeIax THHIH €050, 0,94-0,98
KO2(DPUIIMEHT MOIITHOCTH
Bapuant 18
[Tapamerp En. uzm 3HaueHue napamerpa Komnuectso
BricoTa ropHoii BeIpaboTKH M 5.5
PaccrostHre oT KpOBIH BEIPAOOTKH JI0 " 0.4
TOYKH TIOJIBECA CBETHIILHUKA
PaccrosiHre MexXTy CBEeTHIIBHUKAMU M 6
JlnuHa ocBeaeMoro MOMeIIeHus " 60
(HacocHOM KaMephl)
[IUPUHA OCBENIAEMOTO ITOMEIICHHS " 5
(HacocHOM KaMephl)
PaccrosiHue ot nmona kamepsl 10
paboueii MOBEepXHOCTH (B HACOCHOU M 14

KaMmepe)




BricoTa ocBenaeMoro moMeneHus

(HacocHoOM Kamephl) M 8
Pa3mepsl rapaka: qimHa M 37
HIMpUHA M 5
BBICOTA M 6
Pa3meps! kBepiuiara, mTpeka: AjauHa M 5440
IMpUHa M 4.7
BBICOTA M 5,8
Pa3mepsl 32001 opra: qmHa M 820
HIPHHA M 6
BBICOTA M 6
Pa3mepsl pem myHKTa: JJIMHA M 20
HIPHHA M 6
BBICOTA M 6
[IepedeHp 21EKTPONPUEMHHUKOB
MIOBEPXHOCTH:
CkunoBoit noabeM kBT 2x1550
KnerbeBoit mogbem kBT 700
BenTtunsatop BO-40 kBT 1280
Kommnpeccop kBT 450
HanmaxTtHbIe 3maHus kBT
CronoBas kBT 245
Ocaemienne kBT 260
ABK kBT 59
PM3 kBT 780
Kanopudepnas kBT 150
I"apax kBT 95

IIepedyeHs 2IEKTPONIPUEMHUKOB
TOPHU30HTA!




Boomer H-127 kBt 108 18
Solo7 -7V kBT 55 9
BM -12M kBT 110 14
Bonootius kBT 300 7
Tpebyempblii 0OmIeIaX THBIN c0sp; 0,94-098
KO3 (HUIIMEHT MOIITHOCTH
Bapwuant 19
[Tapamerp En. uzm 3HaueHue napamerpa Komunuectso
BricoTa ropHOii BEIpabOTKH M 6
Paccrosinue ot KpoBiu BEIpaOOTKH /10 " 0.4
TOYKH IT0JIBECA CBETHJILHUKA
PaccrosiHre Mexy CBETUIBHUKAMU M 5
JInrHa 0CBEnIaeMoro MoMeIIeHHs " 65
(HacocHOM KaMephl)
[ITuprHa ocBenaeMoro noMeneHHs " 6
(HacocHOM KaMephl)
PaccrosiHue ot nosta kamepsl 10
paboueil moBepXHOCTH (HACOCHOM M 1
KaMephbl)
BrIcoTa ocBemaemMoro noMenmeHus " 8.5
(HacocHOM KaMephl)
Pa3mepsl rapaxa: qiuuHa M 25
HIMpUHA M 6
BBICOTA M 6
Pa3mMepsb! kBepIiara, mrpeka: JuHa M 1325 3
HIMpUHA M 6
BBICOTA M 6
Pazmepsl 3200if opra: yMHa M 125
IMprHa M 6
BBICOTA M 6




Pa3mepsl pem myHKTa: 1iuHA M 25
IMpUHa M 6
BBICOTA M 6
[lepeueHb 31EKTPONPUEMHUKOB
MOBEPXHOCTH:
CkunoBoit moabeM kBT 2x1350
KietpeBoli moanem KBT 850 2
Bentunstop BO/I-40 kBT 1450
Kommpeccop kBT 740
Hanmaxtasie 3n1a0us kBT
CronoBas kBT 255
Ocgerienue kBT 25
ABK kBT 70
PM3 kBT 990
Kanopudepnas kBt 150
[apax kBT 60
[Iepedensp IEKTPONIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 25
Solo7 -7V KBT 55 10
BM -12M kBT 110 3
Bonootnus kBT 500 7
TpeGyeMmblil oO1IeIax THHIH ¢050, 0,94-0,98
K03 (HUIIUEHT MOIITHOCTH
Bapuant 20
[Tapamerp En. uzm 3HaueHHe napamerpa KomnnuecTtso
BricoTa ropHoii BeIpaboTKH M 4,5
M 0,3

PaccTosiHre OT KpOBIM BHIPAOOTKH /10




TOYKH IMOJABECAa CBETUJIbHHUKA

PaccrosiHre Mexy CBEeTUIBHUKAMU M 4
JlniHa ocBeliaeMoro noMeIeHus " 45
(HacocHoOM Kamephl)
[IMPUHA OCBEIIAEMOT0 TOMEIICHHS " 5
(HacocHOM KaMephl)
PaccrosiHue ot mosia Kamepsl J10
paboueii TOBEpXHOCTH (HACOCHOM M 1,5
KaMephl)
BricoTa ocBemaemMoro momMeneHus " v
(HacocHOM KaMephl)
Pasmepsl rapaxa: amuHa M 30
HIMPHHA M 6
BBICOTA M 6
Pa3meps! kBepiuiara, mrpeka: AjauHa M 1150
HIMPHHA M 6
BBICOTA M 6
Pa3meps1 3200i1 opTa: qmHa M 65
[IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHkTa: JiinHa M 20
HIMPHHA M 6
BBICOTA M 6
[IepedeHp 31EKTPONPUEMHUKOB
MIOBEPXHOCTH:
CxunoBoit noabeM kBT 2x1450
KnerbeBoil nogbem kBT 600
Bentunsatop BO-40 kBT 1850
Kommnpeccop kBT 830
Hanmaxrasle 31anust kBT 300




CronoBas kBT 160
OcBelieHue kBt 45
ABK kBT 70
PM3 KBT 2120
Kanopudepnas kBT 150
[apax kBT 50
[IepedyeHsp IIEKTPONIPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 108 15
Solo7 -7V KBT 55 8
BM -12M kBT 110 9
Bopooriius kBt 300 5
TpeOGyeMblil 0OIIeIaX THHIH
peoy B COS(; 0,94-0,98
KO2(pPUITMEHT MOIITHOCTH
Bapuanr 21
[Tapamerp En. uzm 3HaueHue napamerpa Komunuectso
Bricota ropHoit BEIpabOTKH M 7
PaccTosiHre OT KpOBJH BEIPAOOTKH 10 " 06
TOYKH MOJBECA CBETUIIHHHUKA ’
PaccrostHre MexX 1y CBeTHIILHUKAMU M 6
JnmrHa ocBemmaeMoro moMeIeHus y 90
(HacocHOM KaMephl)
IIMPUHA OCBEIAEMOTO TOMEIICHUS " 6
(HacocHOM KaMephl)
Paccrosinue oT mosa kamepsl 10
paboueii ToBepXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBeriaeMoro nomMemieHus " 9
(HacOCHOM Kamephl)
Pa3mepsl rapaxa: qivHa M 23




IMpUHa M 6
BBICOTA M 6
Pa3mepsl kBepiiara, mrpeka: JJIMHa M 1250 3
HMIMPHHA M 6
BBICOTA M 6
Pa3mepsl 320011 opra: pmHa M 57 5
IMpUHa M 6
BBICOTA M 6
Pa3mepsl pem myHKTa: JyIMHA M 20
IMpUHA M 5
BBICOTA M 5
[IepedeHp 21EKTPONPUEMHUKOB
MOBEPXHOCTH:
CkumnoBoit noabeM kBT 2x1150
KierbeBoii nogbem kBT 750 2
Bentunsatop BOI-40 kBT 1050
Kommnpeccop kBT 450
HapmaxtHele 3aaHus kBT
CronoBas kBT 300
OcBenieHNE KBt 45
ABK kBT 90
PMM kBT 130
Kanopudepnas kBT 140
[apax kBT 80
[TepeueHb AIEKTPOTIPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 108 17
Solo 7 -7V kBT 55 8
BM -12M kBT 110 13




Bonootius

kBT

800

TpeOyeMblii 00IIeIax THHIHA
KO2(DPUITMEHT MOIITHOCTH

CosSQ

0,94-0,98




