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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

PaGouas nporpamma ogoopena meroamueckoit komuccueit UI' JluT

14.02.2022 r. mporokon Ne 3 %
IIpencenarens H.A. IleiTanes

CornacoBaHo:
3aB. kadeapoii PazpaboTku MmecTopoxaeHun
MOJIE3HBIX HCKOTTAEMBIX

C.E. T'aBpuiien

\
Pabouas nporpamma cocraBieHa:
noueHt kadenpst [MuTTK,
KaH/JI. TEXH. HayK b.M. TI"'a66acoB
e a—
Peniensenr:

3aMEeCTHTENh TeHEPATBHOTO JUPEKTOPA
o nepcrekTuBHOMY pazButuio OO0 «YpandueproPe
KaHA. TEXH. HAYK




JIucT akTyaauzanuu padodei NporpaMmmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxkaeHa u onodpena st peanmusanuu B 2023 - 2024
y4eOHOM roJly Ha 3acelanuu Kadeapsl ['OpHBIX MAIIMH ¥ TPAHCIIOPTHO-TEXHOIOTUIECKUX

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

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM roJly Ha 3acelaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOIOTUIECKUX

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2025 - 2026
y4eOHOM roJy Ha 3acelaHnuu Kadeapsl ['OpHBIX MallIMH ¥ TPAHCIIOPTHO-TEXHOIOTUIECKUX

[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 . N
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 roJy Ha 3ace/laHuu Kadeapbl ['OpHBIX MaIIMH ¥ TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[TpoTokoi ot 20 . Ne
3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena st peanm3anuu B 2029 - 2030
y4eOHOM TOJTy Ha 3acenanuu Kadeapsl ['OpHBIX MAIIMH W TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[Iporokon ot 20 1. 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 M paA3BUTHE CIIOCOOHOCTH IPOBOJUTH CTAHIAPTHBIC HCIBITAHUS
ANEKTPUUYECKUX MAIIHH TOPHOTO TEXHOJIOTHIECKOT0 000PYyI0BaHUS;

- ¢opMHUpOBaHHE W PA3BUTHE CIIOCOOHOCTH OMNPEAEIATH CIIOCOOBI JOCTIIKCHHUS IIeNen
MIPO-EKTa, BBISBIISATH IPUOPUTETHI PEIICHUS 33724 IPU TPOU3BOJICTBE, MOJCPHU3AIIMN U PEMOHTE
ANEKTPUICCKUX MAIIIUH;

- (opMHpoBaHWE W Pa3BUTHE CIOCOOHOCTH pa3pabaThiBaTh KOHKPETHBIC BapHAHTHI
pelie-Hus IpobieM IPOU3BOACTBA, MOJICPHU3AIMU M PEMOHTA TOPHBIX MAIIUH U 000PYIOBaHMUS,
MPO-BOJIUTH aHAIHM3 YTHX BAPUAHTOB, OCYIICCTBIIATH MPOTHO3UPOBAHUE TIOCIICICTBUN, HAXOIUTh
KOMITPOMHUCCHBIE PEIICHUS B YCIOBUSAX MHOTOKPUTEPUATBHOCTH U HEOIPEIEIIEHHOCTH;

- (dopmupoBaHME M pPA3BUTHE CIOCOOHOCTH pa3padaThiBaTh C HCIOJB30BAaHUEM
WH(OPMA-IIMOHHBIX ~ TEXHOJIOTHHA, KOHCTPYKTOPCKO-TEXHUYECKYIO  JOKYMEHTAIUIO IS
MIPOM3BOJICTBA HO-BBIX MM MOJIEPHU3UPYEMBIX OOPA3IOB JIEKTPOIPHUBOIOB TOPHBIX MAIUH U
000pYIOBaHUS H MX TEXHOJIOTUIECKOTO 000PYIOBaAHUS;

- (GopMHpOBaHHE M pPa3BUTHE CIIOCOOHOCTH IPOBOJUTH CTAHJIAPTHBIC MCIBITAHUS
ANEKTPUUYCCKUX TTAPaMETPOB TOPHBIX MAIIIMH U 000PYyIOBaHUS.

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

JucuummHa DIeKTpooOOpyAOBaHHE M JIEKTPOCHAOKEHHWE TOPHBIX NPEANPHUATHN
BXOJIUT B 4acTh y4yeOHOro mjaHa GOpMUPYEMYIO yYaCTHUKaMU 0Opa30BaTENbHBIX OTHOIIEHUMN
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



[TpousBoACTBEHHAS - IPEATUTIIIOMHAs TPAKTUKA

Adpos0rus FOpHBIX TPEANPUATHN

[TpousBoacTBEHHAs - HAyYHO-HUCCIeI0BaTeNbCcKasi paboTa

[TpousBoACTBEHHAs - TPOU3BOJICTBEHHO- TEXHOJIOTHYECKas MPAKTHKA

BeimonHenue, MOAroTOoBKa K - MpOLEAype  3allMThl M 3allUTa  BBITYCKHOMN
KBaTU(UKAITMOHHOU pabOThI

BenTumngaius nraxt

Opranuzanys u ynpasieHHe TOPHBIM IPOU3BOJCTBOM

3 Komnerenuuu odyuarouierocsi, popmMupyembie B pe3yJibTaTe 0CBOECHHUS

AMCUUIIMHBI (MOYJISA) U IVIAHMPYeMble Pe3yJibTaThbl 00y4eHU st

B pesynbrare OCBOEGHHMS JIUCHUIUIMHBI (MOAynsl) «OJEKTpooOOpyAOBaHUE U
ANEKTPOCHAOKEHNE TOPHBIX MPEANPUATHN» OO0yJarolUiics JOKEH 00JafaTh CIEAYIOIUMU

KOMIICTCHI UMM

Kon nnaukaropa

I/IH,HI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIMH

[1K-2 CnocobeH OCYIIECTBIATh TEXHHYECKOE PYKOBOJICTBO IMOJ3EMHBIMH TOPHBIMH U
B3pBIBHBIMM paboTaMH, pa3pabarhiBaTh U HCHOJIb30BATh B IPOU3BOJCTBEHHOW NEATEIBLHOCTH
TEXHOJIOTMYECKYIO JOKYMEHTALMIO, PErVIAMEHTUPYIOLIYIO BBIITOJIHEHUS IIPOLIECCOB MTOA3EMHBIX

TOpPHBIX paboT

I1K-2.1 Pemaet npodeccuonanbHble 3a1a4u 10 000CHOBAHUIO TEXHOJIOIMH BEICHUS
TOPHBIX Pa0OT MOA3EMHBIM U KOMOMHUPOBAHHBIMHU CTIOCOOAMHU.

[1K-2.2 OO6samaer 3HAHMSIMM TEXHHYECKOIO PYKOBOJCTBA TEXHOJIOIMYECKUMU
npoleccaMy, TEXHOJOTHSAMU M CPEICTBAMU MEXaHHM3allMd M Oe3011acHOro
BBITNIOJTHEHMSI IOJI3EMHBIX TOPHBIX paboT

[1K-2.3 Hcnone3yer  uHGOpMAlMOHHBIE  TEXHOJOTMHM MpPH  3KCIUIyaTaluu

MOA3CEMHBIX PYJIHUKOB




4. CTpyKTypa, 00b¢M M coepKaHHue JMCHHIIIMHbBI (MOLYJIs1)
OO61ast Tpy10eMKOCTb TUCHUIUIMHBI COCTABIISET 2 3a4ETHBIX €AMHMUIIL /2 aKajl. 4acoB, B TOM YHCJIE:
— KOHTaKTHas pabora — 6,4 akaJl. 9acoB:

— ayauTopHas — 6 akaJl. 4acos;

— BHeaynutopHas — 0,4 akaj. 4acos;

— caMocCTosTebHast paboTa — 61,7 akas. 4acos;
— B hopMe npakTuyeckoit noarotrosku — 0 akaf. yac;

— MMOATOTOBKA K 3aueTy — 3,9 akaj. ac
dopma aTTecTaI|K - 3a4€T

AynutopHast g s
KOHTaKTHasd pa60Ta E = dopma TeKyLero
Pasnen/ rema 2, (B axaz. vacax) g EE Buzn . KOHTpOIA Kon
JE— > g2 CaMOCTOATENBHOT | yCTIeBaeMOCTH 1 KOMITETeHIIHH
o & paboTsl MIPOMEXYTOYHOU
na6. | mpakr. | € &8
Tlex. = aTTeCcTaluu
3aH. 3aH. | O &
1. Tema 1.1 DnekTpompuBOx H
ANIEKTPOOOOPYIOBAHNE TOPHBIX
MAaIliH
CamocTosiTenbHOe
H3yUYCHHE YICOHOM
U Hay4HOH
JUTEPATYPBI.
[Touck
JIOTIOJTHUTENTLHON
1.1 OcobeHHocTr uHopmanuu no | MuauBuayasbHOE
AKCIDTyaTaI[ul u TeMme (pabota ¢ cobecel0BaHUeE. I1K-2.1,
KOHCTPYKTUBHOI'O 6 0,5 0,5 10 | Oubnmorpaduuec | MuauBunyambHOE MK-2.2,
WCTIOTTHEHHS TOPHOTO KUM Matepraiame,| co-oOlIeHHe Ha MK-2.3
ANEKTPOOOOPYAOBAHHUS C 3JICKTPOHHBIMH 3aHATHH.
OubIroTEeKaMu 1
30P,
UH(OPMAIIOHHO-
KOMMYHHKAIIMOHH
bIC 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
3JIEKTPOIPUBOJ TOPHBIX Teme (padota ¢ cobecejoBaHNE. IK-2.1,
MaIluH 0,5 10 | Oubnmorpaduuec | MnauBumyambHOE [K-2.2,
Pyaauunsie KUM MaTepuaiamu, CO-00I1IeEHHE HA I1K-2.3
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. IK-2.1,
MEXaHU3MOB HaNpsHKEHUEM 10 05 1 10 | Oubmmorpaduuec | MuauBugyanabHOE MK-2.2,
1000 B KUM MaTepuajiamu, | co-oOlIeHue Ha I1K-2.3
OnekrpoobopyaoBaHHe ISt C 3JIEKTPOHHBIMH 3aHSTHH.
OCBEILEHUS TIOJI3EMHBIX OnbIMOTeKaMH U
TOPHBIX BBIPAOOTOK 30P,
HHPOPMAITHOHHO-
KOMMYHHKAIIHOHH
BI€ CEeTH
WnrepHer).
Htoro no paszzeny 1 2 30
2. Tema 2.2 DnekTpocHabKeHHE
TOPHBIX MAIINH
CamocrosTenpHOe
n3y4eHne yaeOHoMl
U Hay4HOU
JUTEPATYPBHI.
[Tonck
JIOTIOTHUTEITLHON
2.1 DneKTpocHa0KeHne UHPOPMAIH IO NunuBunyansHoe
MIOJ3EMHBIX MaluH u Teme (padota ¢ cobeceioBaHMe. MK-2.1,
MEXaHU3MOB 0,5 10 oubnmorpadpuuec | HNunusumyansHOE I1K-2.2,
DneKkTpocHab)KeHne KUM MaTepuaiamu, | co-oOuieHue Ha MK-2.3
PYAHUKOB H IIAXT C DIIEKTPOHHBIMH 3aHATHH.




2.2 TeXHMKO-IKOHOMHYECKHE
MOKa3aTeIn
ANIEKTPONOTPEOIICHUS TOPHBIX
TIPeATIPHUSTHIA

0,5

11,7

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.

IK-2.1,
MK-2.2,
IK-2.3

2.3 OnacHOCTh HOPAKEHUS
SIEKTPUYECKHM TOKOM

3amura  OT MOPAKEHUS
AIEKTPUYECKHM TOKOM

0,5

0,5

10

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.

IK-2.1,
MK-2.2,
IK-2.3

Wroro no pazneny

31,7

Hroro 3a CEMECTP

61,7

3a4eT

Hroro mo auciuminHe

61,7

3a4€T




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

1. B yueGHOM mporiecce MperyCcMOTPEHBI 3aHATHA B popMe pa300pa KOHKPETHBIX CUTYallUi, 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 MPOBOMATCS C HCIOJB30BAaHHEM PEKOMEHAYEeMOIo MpPOTrPaMMHOTO
obecreyeHus.

5. B pamkax yueOHOTo Kypca MpeayCMOTPEHBI BCTPEUH C MPEICTABUTEISIMA POCCHICKHUX 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'. Bacunbe. - 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. Anekcees, K.b. MukpokoHTposiepHoe ympasienue sjiekrpornpuBogoMm / 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: MeETOIMYECKUE YyKa3aHUs I10 BHIIOJHEHUIO
nabopaTopHOil pabOTHl CTYACHTAMH OYHOM M 3a04HOM (popm oOyueHus crenuansHocTH "["opHOE
neno". Marautoropck: MI'TY, 2015. — 14 c.

2. UccnenoBanue gactoTHOro mpeodpazosatens Simens Micromaster 420: Meronudeckue
yKa3aHUs [0 BBIMOJIHEHUIO JTA00OpaTOPHOU paboThl CTyIEHTAaMHU OYHOW U 3a04HOU hopm 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 cB00O0IHO pacmpoctpansemoe [10 OeccpouHO
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HHPOPMALMOHHBIE CTIPABOYHbIE CHCTEMBI
Hazpanue xypca Ccbuika
denepaibHOE TOCYIAPCTBEHHOE OFOKETHOE YUPEKICHUE
«DenepanbHbIi UHCTUTYT npombinuiernoi| URL: http://www1.fips.ru/

COOCTBEHHOCTH)

WudopmannonHas cucrema - EnuHoe OKHO nocTyma K URL: htto://window.edu.ru/
MH(OPMAIMOHHBIM pecypcaM - Nttp: AR

IMTouckosas cucrema Akagemust Google (Google Scholar) |URL: https://scholar.google.ru/

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

9 MarepHaJbHO-TEXHHYECKOE 00ecneyeHne TUCHUTLINHBI (MOTYJIsT)

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIIMITIIMHBI BKJIFOYACT:


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

IIpunoxenne 1

6 YueGHo-MeToAMYeCKOE 00ecTieyeHHe CAaMOCTOSITeTbHOI padoThl 00yYal0IMXCS

[To mquctumuinHe «AMeKTPOO0OOPYI0BaHKE U IEKTPOCHAOKEHNE TOPHBIX MPEANPHUATHID IPEAyCMOTpEHA
ayTUTOpHAs ¥ BHEAYAUTOPHAS CAMOCTOSITENbHAS paboTa 00yUYaroIXCs.

CamocrodrenbHas padoTa 10 OCBOCHUIO AUCLHUILIMHBI HEOOXOAUMa IS yIiIyOJIeHHOr0 N3y4EHUsl MaTepuana
Kypca. CamocTosiTenbHast paboTa CTYAEHTOB perjJaMeHTUpyeTcs rpagukamMu yueOHOTro mporecca u
CaMOCTOSITENTbHON PabOTHI.

CaMocrosTebpHas pa60Ta CTYACHTOB COCTOUT M3 CIICAYIOIINX B3aUMOCBA3aAHHBIX JacTew:

1) W3ydeHne TeOpeTUIeCcKoro Marepuaia B hopme:

e (CamocTosATeNbHOE U3yueHHe yueOHOM U Hay4yHO JIUTEPATyphl IO TEME

e [louck nononaUTENbHON HH(POpMaIKU 1Mo Teme (paboTta ¢ GudIMOrpaPUIecKuM MaTepruaIamu, C
ANEeKTpOoHHBIMU OubInoTekamu 1 DOP, nHpopMaMOHHO-KOMMYHHUKAIIMOHHbIE ceT IHTepHeT).

OcraTo4Hble 3HaHUS ONPEEISIOTCS pe3yabTaTaMu CauH (3adera).

2) TlonroToBka K J1a00paTOPHBIM 3aHITHSIM

Ilepeuens meopemuueckux 60npocos K 1ad60pamopHsvim pabomam

Tema 1.1 OcoGeHHOCTH AKCIUTyaTallMi U KOHCTPYKTUBHOT'O UCIIOJIHEHUSI TOPHOTO 3J1EKTPOOOOpyI0BaHUS
VYcrnoBust 9KCIUTyaTallkd  3JIEKTPOOOOPYIOBAaHUS TPU TOJ3EMHOM M OTKPHITOH pa3paboTKe MOJIE3HBIX
uckomnaeMblx. OcOOEHHOCTH KOHCTPYKTUBHOT'O UCIIOJHEHUS! TOPHOTO AJIEKTPOOOOPYOBAHUS.

[Tonatue o0 ypoBHE M BHJIAX B3pbIBO3aUTHL. Kitaccupukamms 5>JIeKTpooOOpYyAOBaHHUS IO YPOBHIO
B3pBIBO3AIIUTEL. Bunabl B3pbIBO3auThl. TpeOoBaHuUs, NMpPeabsBIseMble K T'OPHOMY 3JIEKTPOOOOPYIOBAHUIO
HOPMAaJILHOTO, TIOBBIIIICHHOM HAJEKHOCTH, B3pBIBOOE30MIACHOT0, 0COOOB3PHIBOOE30IIACHOTO UCIIOTHEHHUSI.
OO0nacte NMpUMEHEHHsI IEKTPOOOOPYJOBAHUS PA3IUYHOTO HCHOJIHEHUs. VchbplTaHue B3phIBOOE30IIACHOIO



anekTpooOopynoBanus. TpeGoBanus mpaBuil 0€30MACHOCTH K PyJHHYHOMY O0OPYAOBAaHUIO, HAXOISAIIEMYCS B
9KCILTyaTaly.

Tewma 1.2 OCHOBBI AEKTPONPUBOIA

OcHoBHBIE ompeneneHus U kinaccuukanus. Victopus pasButus snekrpornpusoaa. [lonstus o6 ycTpoiicTBe
3JIEKTPONPUBOJA. DIEKTPONPUBO/IbI, MPUMEHSIEMBbIE JUIsl 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 JABHraTelieil MEPeMEHHOTO TOKA, SKCILTyaTallMOHHBIE OCOOEHHOCTH M 00]acTh MX NMPHUMEHEHHUS.
OcoOeHHOCTH yIpaBJIeHUS JABUTATEISIMH IOCTOSHHOTO U TepeMeHHoro Toka. CrnocoObl 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
nBuraresuem, o0aacTb npuMeHeHus. OcoOEHHOCTH 3NEKTPUIECKOro MpuBoa 1o cucteMe -] ¢ MarHuTHBIM WK
AJIEKTPOMAarHUTHBIM YCHJIUTENEM U 00jacTb uX npuMeHeHHs. OCOOEHHOCTH 3JIEKTPUYECKUX IMPUBOJIOB IO
cucteme I'-J] ¢ TupucTOpHBIM BO30OYyAUTENEM, TUPUCTOPHBIN Npeobpa3zoBatenb-asurarens (TII-/1) u yactoTHbIN
npeoOpaszoBarenb-nBuratens (UIl-J]), obmacte wx npumeHneHus. [lomoxkeHUss O BBIOOpE IIIEKTPUUCCKUX
JBUTATEJIC MO MOIIHOCTU C YYETOM XapakTepa Harpy3kd U YCIOBHUI dSKcIUTyaTanuu. TpeOGoBaHMs TpaBHI
texuuyeckor okcruryarauuu (IITD) w mpasun 6e3zonacHoctu (I1B) mpu  skcrutyataniuu W peMOHTE
3JIEKTPOJIBUraTeseH.

JlaboparopHo-nipakTHueckoe 3anstue 1.2.1

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

Tewma 1.3 PynHUYHBIE 3JIEKTPOABUTATENN

OcHoBHbIE OnpeaesieHns U KiaccupuKalus. DNEeKTPOABUraTeNId €IMHOM cepun Al YroibHbIX IIaxT. O6nacTh
MIPUMEHEHHUSI pa3IMYHbIX BUJOB IpHBOAA. PO TOKa M BeTMUMHA HANIPSKEHUS AJI MUTAHUS SJIEKTPOIBUTATENEH.
OOmue monoxkeHuss Mo BbIOOPY anekTponBurateneil. Harpyzounsle auarpammbsl. HarpeB u oxuaxaeHue
anekTpoaBurateneii. Pexumbel paboTel anekTpoaBurateneil. BplOop MOIMHOCTH 3IEKTpPOABHUraTess IpH
Pa3IMYHBIX PEKUMax pabOoThI.

OKcIulyatanus 3JEKTpoJABUTaTeneil. XapaKTepHble HEMCIPAaBHOCTH. MOHTaX, PpPEMOHT M HCIBITAaHUE
anektpoasurareneid. IITO wu IIb npu TexHuyeckoM OOCITYKMBAaHUHU, OKCIUIyaTallhh U PEMOHTE
ANEKTPOABUTATENEH.

JlaboparopHo-nipakTrueckoe 3ansaTue 1.3.1

M3yueHne KOHCTPYKIMH, MEXAHMUECKOW XapaKTEepUCTHKH U OCHOBHBIX CBOMCTB Tpex(a3HbIX aCHHXPOHHBIX
JJIEKTpOIBUrareseil. BeIsiBIeHNE U yCTPaHEHHE HEUCIIPABHOCTEN.

Tema 1.4 Dnexktpudeckas amnmaparypa yOpaBlIeHUS W 3alIUThl JIEKTPUYECKUX JIBUTaTelleld MAaIluH H
MEXaHU3MOB HarpsbkenueMm 10 1000 B

Haznauenune u knaccudukanus annapaTypbl yIpaBlIeHUS M 3alIUTHL. YCIOBHbIE rpaduyeckue 0003HAUECHUS
AJIEMEHTOB B 3JIEKTPUUECKHUX CXEMax.

ArmmapaTtsl ¥ MPUHIUITHAIBHBIE CXEMbl MAKCUMAJIbHON TOKOBOHM 3amuThl. PacyeT, BEIOOp M MOBEpPKa yCTaBOK
TOKa M OJOKOB MAaKCHMaJbHOM TOKOBOW 3alllUThl, BCTAaBOK IUIABKMX NpeAOXpaHHUTeNed. Amnmaparbl U
MPUHIMITHATIBHBIE CXEMbI TETJIOBOM 3allIUThI, 3aIIUTHI OT ONMPOKHUIBIBAHUS HJIM HECOCTOSIBIIETOCS MyCKa.
OnexTpuueckas ammnaparypa py4HOro M IOJyaBTOMAaTHYECKOIO YIPABIEHUS JJIEKTPUUECKUMHU JBUTATEISIMU
MallMH ¥ MeXxaHu3MoB. Ha3HaueHue, THUIBI, OCOOEHHOCTM KOHCTPYKLHMU pa3beIUHHUTENCH, py4HBIX
B3pBIBOOE30MACHBIX MTyCKaTeNIeH, KOHTPOJIIIEPOB, aBTOMAaTHUECKUX BBIKITIOUATEIICH.

KonTakTHas cucrema anmaparypbl yrpaBieHHs, dJIEKTpHUecKas Ayra U crocoObl ee ramenus. besmyrosas u
OECKOHTAKTHAasi KOMMYTAIIUsI.

DJeMeHTHI anmnapaTrypbl AUCTaHIIMOHHOTO M aBTOMAaTHYECKOTo yrpasieHus. Haznauenue, TUIbI, 0COOEHHOCTH
KOHCTPYKILIMU KHOTIOUHBIX IIOCTOB, OJIOKOB U MyJbTOB YIPABICHHS, KOHTAKTOPOB.

DnekTpryeckas annaparypa JUCTAHIIMOHHOTO M aBTOMAaTHYECKOr0 YIPABICHUS SJIEKTPUUECKUMU ABUTATEISIMU
MalliH M MeXaHu3MOB. OCHOBHBIC BUBI, MPUHLUUIHAIBHBIE CXEMBl 3aIIUTHI U OJOKUPOBOK OT IOTEPH
YIOPaBIsiEMOCTH, OT OOpbIBA WM YBEJIWYEHHUS COMPOTHBIICHUSA MM 3a3€MJICHUS, TOKOBOM 3alUTBl OT
neperpy3Ku, OJIOKUPOBKH, IPEMSATCTBYIOIIEH BKIIOUEHHIO ITyCKATENs PU CHUKEHUU COTIPOTUBIICHUS U30JISIUN



HUKE HOPMHUPYEMON BEJIUYMHBI B OTXOMAILIEM YYacTKE CETH M OT OJIOKMPOBKHM, OrPAaHUYMBAIOLIEN 4acTOTy
BKJIFOUEHUS ITyCKaTeIsl.

PeBepcuBHBIE M HEPEBEPCUBHBIC MAarHUTHBIC ITyCKaTeld B PYJHUYHOM HCHOJHeHuU. HasHauenuwe, Tursl,
TEXHUYECKHE XapaKTEPUCTUKH, YCTPOHUCTBO, CXEMBI AJIEKTPUUYECKUX COSAMHEHHA. BB 3a1IUTHI 1 OIOKHPOBKH.
Pon ynpasnenust. Bunsl curnanuzanuy, BO3MOYKHbBIE HEUCIIPABHOCTH U CIIOCOOBI UX YCTPAHEHUS.

MarauTHble CTaHUUU Ul JTOOBIYHBIX, MIPOXOJYECKUX, TPAHCIIOPTHBIX MalIMH M MeXaHu3MoB. Ha3zHaueHue,
THUIIbI, TEXHUYECKNE XapaKTEPUCTUKH, YCTPOUCTBO, CXEMBI JJICKTPUUECKUX COCTUHEHUN.

IlyckoBble arperatbl JJsi PYy4YHBIX 3JIeKTpocBepi. Ha3HaueHue, THUINBI, TEXHUYECKHE XapaKTEPUCTUKU,
YCTPOHCTBO, CXEMbl 3JEKTPUYECKUX cOoeIuHeHMH. Bunpl 3ammrtel u OnokupoBku. Pon ymnpaBnenus. Bunuel
CHTHAJIN3ALIUH, BO3MOXKHBIE HEUCIIPABHOCTH M CIIOCOOBI X YCTPaHEHHUSI.

ITopsimok BeIOOpa 1 mpoBepkH anmnapatoB ynpasiaeHus. I1b npu skcmryaTanuy U peMOHTE 3J1eKTpoannapaTypsl.
JlaboparopHo-nipakTryeckoe 3ansaTue 1.4.1

HcnbiTanue n HacCTpOKKa MaKCUMAJIBHOW TOKOBOM 3aIIUTHI allllapaToB.

JlabopaTopHo-nipakTHueckoe 3ansrue 1.4.2

N3yueHne KOHCTpYKUMH, NPUHLMUIIA JEHUCTBHS M CXEM DJJIEKTPUYECKHUX COCIMHEHMM amnmnaparoB pPydHOIO
YIPABICHUS: pa3beAMHUTEICH, pPYYHBIX ITycKaTeled, KOHTPOJUIEPOB, aBTOMAaTUYECKUX BBIKIHOYATEICH.
HcnpiTanue annapaToB pyqyHOTO YIIPaBJICHUS.

JlaboparopHo-nipakTuueckoe 3anstue 1.4.3

N3ydyeHne KOHCTPYKIUH, IPUHIMIIA AEUCTBUSI U CXEM JIEKTPUUECKUX COSAMHEHNN HEPEBEPCUBHBIX MATHUTHBIX
nyckaresnei. McnbiTanue anmnaparos.

JlaboparopHo-nipakTrueckoe 3anstue 1.4.4

N3ydyeHne KOHCTpYKUUH, IPUHLIMIIA ACUCTBUS U CXEM DJIIEKTPUUECKUX COSAMHEHNH HEPEBEPCUBHBIX MATHUTHBIX
myckaTesiel pa3JInyHbIX TUIOB. VcnibiTanue anmnaparos.

JlaboparopHo-npaktuueckoe 3ansatue 1.4.5

N3ydyeHne KOHCTPYKUUH, MPUHIUIA IEHCTBUS U CXEM BJIEKTPUUECKUX COSAUHEHMN PEeBEPCUBHBIX MArHUTHBIX
nyckaresnei. McnbiTanue anmnaparos.

JlaboparopHo-nipakTrueckoe 3ansaTue 1.4.6

N3yueHnne KOHCTPYKIMI, IPUHIIMIIA JEUCTBUSA U CXEM DJIEKTPUYECKUX COCIUHEHUN MATHUTHBIX ITyCKaTeJen Ha
HanpspkeHue 1000 B. McnbiTanue anmapaTos.

JlaboparopHo-tipakTuueckoe 3anstue 1.4.7

N3ydyeHne KOHCTPYKIMI, NPHUHLHUIA JIEHCTBUSA MU CXEM JIIEKTPUYECKUX COECJUHEHMI MarHUTHBIX CTaHLUN
ynpasieHus. VcnpITaHue CTaHIUN yIIPaBIICHHUS.

Tema 1.5 DnexkrpoobopynoBaHue A5l OCBEIIEHHS MTOI36MHBIX TOPHBIX BBIPAOOTOK

3HaueHUuEe OCBEUICHHUS TMOA3EMHBIX TOPHBIX BbIPaOOTOK. (OCHOBHBIE CBETOTEXHUYECKHE BEIUYUHBI.
DNEeKTpUUECKNE UCTOYHUKHU CBETA U X CBOWCTBA.

CranmoHapHble U TEPEHOCHBIE PYIHUYHBIE OCBETUTEIbHBbIE MpHOOpbl. Ha3zHaueHue, THUMBI, TEXHUYECKHE
XapaKTEPUCTHKHU U YCTPOICTBA, CXEMBI BKIIIOUEHHS B CETh.

OneKkTpoobopyIoBaHUE U TNPUHLIMITHAIBHBIE CXEMbI 3JIEKTPOOCBETHTEIbHBIX YCTAaHOBOK. MeTOJbl pacueTa
AJIEKTPUUYECKOTO OCBELICHHS MT0/I3eMHBIX BbIpab0oTOK. HopMbI ocBemmenHocTH pabounx mect. Tpeboanus [1TD
n I1b npw skcruTyaTanium OCBETUTENBHBIX CETEN U YCTaHOBOK.

JlaboparopHo-nipaktuueckoe 3ansaTue 1.5.1

N3ydyeHne KOHCTPYKIMI 3leKTpooOOpynoBaHUS U cOOpKa DJIEKTPUYECKOW CXEMbl CTallMOHApHOMN
OCBETUTEIBHON YCTaHOBKH.

Tema 1.6 DnexTpooOOpyZOBaHWE U DICKTPUYECKHE CXEMbl JUCTAHIIMOHHOTO YIPABICHHS MAaIIMHAMH,
MEXaHU3MaMH U yIIJIe00BIBAIOIIMMU KOMIIEKCAMH

OOmue ceneHust 00 YNpPaBICHUM MalllMHAMM, MEXAHM3MaMHU M YIIIeAOOBIBAIOIIMMU KOMILIEKCaMu. Bupisl
ynpasneHus. [IpuHnunuanbHble CXEMbl IUCTAaHIIMOHHOIO YIIPaBJICHMsI TOPHBIMU MalllMHAMU: TPEXIPOBOAHAS,
IBYXIPOBOJAHAs, IBYXIIPOBOIHAs 0e3 camogukcanuu. JloCTOMHCTBA M HEAOCTATKH.

OcHoBHBIE TPeOOBaHUS K CXeMaM AMCTAHIIMOHHOTO yIpaBieHHs. BHIbI 3a1uT, MperycMOTPEHHbIE B CXeMax
JUCTAHIIMOHHOTO YIIPABJIEHMs, OJIOKMPOBKA I1OCIEI0BATEIbHOCTH BKJIIOUEHHS ITyCKaTeIeH.
JlaboparopHo-tipakTuueckoe 3ansataue 1.6.1



COopka 1 UCTIBITAaHKE DIEKTPUIECKON CXEMBI TMCTAHIIMOHHOTO YIIPABJICHUS YTOJIbHBIM KOMOAWHOM.
JlaboparopHo-nipaktuueckoe 3anstue  1.6.2
COopKa 1 UCTIBITAHHE IICKTPUICCKON CXEMBI IMCTAHIIMOHHOTO YIIPABJICHUS PYYHBIM JICKTPOCBEPIIOM.

Pazgen 2 DnexTpocHabkeHUE TOPHBIX MPEATPUATHI

Tema 2.1 DnexkTpocHabkeHe OI3EMHBIX MAIIMH U MEXaHU3MOB

XapakTepucTUKa NPUEMHUKOB DJJIEKTPUYECKOH HSHEpruM B TMOA3EMHBIX BbIpaOoTKax. CrocoObl NUTaHUS
MOJI3EMHBIX 3JIEKTpornoTpeduTeneil. Bpibop Mecra pacnojokeHHs LEHTPalIbHOM MOA3EMHOM NOACTAaHIMU
(LIIIIT), ee yctpoiicTBO, oOOpynoBaHme. PacronoxeHHe W yCTPOWCTBO pacHpeAeTUTENbHBIX TOJ3EMHBIX
nyaktoB (PIIIT) nanpsbxkenuem ceoime 1000 B.

Pynuudnas anmapaTypa ynpaBJieHHs U 3aIIUThl HanpsbkeHneM 6 kB. KommiekTHble pacnpeaenuTeabHbe
yerpoiictBa (KPY) s mon3eMHBIX TOpHBIX BbIpaOoTOK. Ha3HaueHue, TUIbI, TEXHUYECKHE XapaKTEPUCTHKH,
YCTPOMCTBO, CXEMBI JIEKTPUUECKUX COEAMHEHUN. BUJbI 3a1IUT U cUrHaNU3aluu. DJIEKTPUIECKUE U
MexaHu4eckue OI0KUpOBKU. Pox yripaBieHus1, BO3MOXHbIE HEHCIIPABHOCTH U cI10coObl uX ycrpanenus. I1b npu
TEXHUUYECKOM OOCIIy>KMBaHUH, SKCILTyaTallii U PEMOHTE 3JIEKTPOYCTAaHOBOK HarpsikeHueM cbiie 1000 B.
OCHOBHbBIE IPUHLUIIBI HOCTPOSHUS CUCTEM 3JIEKTPOCHA0XKEHUS MAIlIMH U MEXaHU3MOB OYMCTHBIX U
MOJITOTOBUTENILHBIX 3200€B IS IIAXT C TIOJIOTUM, HAKJIOHHBIM M KPYTHIM 3aJIeTaHHUEM IUIACTOB.

[epenBrxHbIe TpaHCHOPMATOPHI B TpaHC(HOPMATOPHBIE TOACTAHIIMH JUIS IUTAHUS TOJ3EMHBIX ITOTPEOUTEINIEH.
HazHauenue, TUIBI, TEXHUYECKUE XapAaKTEPUCTHKHU, YCTPOMCTBO, CXEMBI JIEKTPUUYECKUX COEIMHEHUN. Buabl
3alUT W CUTHAIM3ALMU. OJEKTPUYECKHME U MEXaHUYeCKHe OJIOKMpOBKH. Poj ympaBiieHHs, BO3MOXHbBIE
HEHCIIPaBHOCTH U CHOCOOBI MX ycTpaHeHMs. OnpejeneHre MOIIHOCTH U BbIOOp 00OpPYAOBaHUS y4acTKOBOH
TpaHcPOopMaTOPHOU MOICTAHIUH.

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

OcHOBHBIE METOJbI pacyeTa, BbIOOpa M MPOBEPKH KaOETbHBIX CETEH, ammapaTypbl YIpaBIE€HUS W 3alIUTHIL.
Pacyer HU3KOBOJIBTHON KaOENBbHON CETH MPH IMYCKE U HOPMAIBbHBIX PEXKHUMax padoThl. PacueT TOKOB KOPOTKOTO
3aMbIKaHUS.

JlaboparopHo-nipakTHueckoe 3ansaTue 2.1.1

N3yuenne KOHCTpyKIMA © cxeM osJiekTpudeckux coeaunHeHuit KPY nanpspkenmem 6xB. Vcnbitanue
ANIEKTPUYECKUX aIllIapaToB.

JlaboparopHo-ipakTHueckoe 3aHsaTue 2.1.2

N3ydyeHne KOHCTPYKIIMN U CXEM DJIEKTPUUECKUX COCTMHEHUI NepeBUKHBIX TPAHC(HOPMATOPHBIX MOICTAHIIHH.
HcnpiTanue TpancopMaTOPHBIX MOICTAHIHIH.

JlaboparopHo-nipakTuueckoe 3ansaTue 2.1.3

[IproGperenne HaBBIKOB COEIMHEHHS W peMOHTa kabeneil. McmplTaHue maxTHbIX T'MOKMX Kabened mocie
pPEMOHTA.

Tema 2.2 DnexTpocHaOKeHUE PYAHUKOB U MAXT

XapakTepucTUKa TMOTpeOHUTeNel HIIEKTPO’IHEPTUH Ha TOPHBIX Npeanpuatusx. Kareropum mnorpeduteneit
AJIEKTPOIHEPIHH B OTHOILIEHUU OOECTeueHus] HaJIe)KHOCTH UX 3JIeKTpocHa0keHus. CXxeMbl 3JeKTPOCHA0KeHUs
PYJHUKOB U IIAXT.

YCcTpolcTBO BO3AYIIHBIX JIMHUN 3JeKTpornepenady. TUIBI U MapKu IMPOBOJIOB, CIOCOOBI MX KpEIJIEHUS W
coeiMHeHus. THUIIbI M KOHCTPYKIIMHU OTOp. Y CTPOUCTBO KabeIbHBIX JIUHUHN. TUIBI 1 MapKu kabene, cnocoObl MX
MIPOKJIAJKH.

Bo3nukHOBeHHE, BUJIBI U MOCIEACTBUSA KOpOTKHX 3amblkaHuil (K3). Tepmuueckoe M 3I€KTpOANHAMHYECKOE
nericteue TokoB K3. Xapakrepuctuka nporecca K3. Pacuer TokoB K3 u crmocoOb1 nx orpaHuyueHus.
DneKTpooOopyIOBaHUE TOBEPXHOCTH MIAXT. JIEMEHTHl BBICOKOBOJBTHOI'O OOOPYAOBAaHHS IMOJICTAHLIUH.
Haznauenwue, TUIIBI, TEXHUYECKHE XapAKTEPUCTHKHU. Y CTPOHCTBO M BHIOOP MU30JISTOPOB, IIIMH, TPEIOXPAHUTEIICH,
pa3beIMHUTEIECH, BBIKIIOYATENICH HArpy3Kd, OTICIMTENCH, KOPOTKO3aMBIKATEIEH, MACIAHBIX U BO3AYLIHBIX
BBIKJIIOUATENCH, M3MEPHUTEIbHBIX TPAaHC(POPMATOPOB TOKA U  HANPSKEHMS, PEAKTOPOB, CHIIOBBIX
TpanchopmatopoB. [IprBoIbI pazbeAMHUTENEH, BRIKIIIOUATEICH HArPY3KH, MACIISIHBIX BBIKIIOYATENICH.



KPY, tpanchopmaropHbie MoJACTaHIUU. Y CTPOUCTBO I1aBHOM NoHu3uTensHol noactanuuu (I'TIIT). 3amutHOE
3a3emiieHue Ha noactanuusax. KoHTponb Haj cocTosiHMEM M30MsIMH. JIOKyMeHTaIs Ha TOACTaHIUX.

OO6mume cBeneHHs O pelieHOM 3amuTe. TUIBI pejie U UX KOHCTPYKTHBHBIE OCOOCHHOCTH. CXEMBbI peleiHOM
3alUTHI JIMHUIA 3JIEKTPOIIEpeaay, CHIIOBBIX TPaHC(POPMATOPOB U NIEKTpoABUraTeneil HanpsokenreM cebime 1000
B.

3amyTa MOACTAHIMKA OT MPSAMBIX YAApOB MOJHHM. 3alluTa 3JIEKTPOOOOPYIOBAaHUS IOACTAHIMUNA OT
nepeHanpsikenus. Mepbl 6€30MacHOCTH MpU 00CTY>KUBAHUU U HKCIUTyaTallMd BHICOKOBOJIBTHBIX alMapaTroB U
BJIEKTPUYECKUX CETEM.

JlaboparopHo-nipakTHyeckoe 3anarue 2.2.1

Nzydenne koHCTpyKIHid dnekTpoodbopynosanust ['TII1. McnibiTaHne 37IEKTPUYECKUX allapaToB MOBEPXHOCTHOM
MOACTAHLIVH.

JlaboparopHo-nipakTHyecKoe 3ausaTue 2.2.2

COopka cxembl penelHol 3amuThl. McnplTanue U HacTpoiika mpuOOpoB peleHON 3aIUThI.

Tema 2.3 TexHUKO-3KOHOMHUYECKHE TTOKA3aTENN IEKTPONOTPEOICHHSI TOPHBIX MPEATPUATUI

OOmme cBegeHHS O TEXHUKO-d)KOHOMHYECKMX IIOKa3aTeNsaX JJIEKTPONOTpeOsieHus. Yd4er pacxoja
3JIEKTPOHEPIMM Ha TOPHBIX MPEAUPUATHAX. YIEIbHbIE HOPMBI pacxofa >3JEKTPO’HEPTUU OTIEIbHBIM
TEXHOJIOTUYECKHUM IIPOLIECCOM FOPHOTO MPOU3BOACTBA U MPEAIPUITUEM 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-d)KOHOMHUYECKHX TIOKa3aTenel siekTpornoTpedienus. OmnpeneneHue
CTOMMOCTH 3JIeKTpodHepruu. Tapuduxanus snekrposnepruu. OnpeneneHre ceO0eCTOMMOCTH HPOAYKLHHU T10
AJIEMEHTY «3JIEKTPOIHEPTUN», YAEIBHOT0 MOTPEOIEHNUS SJEKTPOIHEPTHUH U SHEPTrOBOOPYKEHHOCTHU Tpy/a.

Tema 2.4 PynHUYHAS CUTHAH3AINS U CBS3b

Ponp © HazHaueHHWe pPYAHMYHOM CHUTHaIM3aUMM U CBs3W. Amnmapatypa curHanmsanuu. CTBosioBad,
TPAHCIOPTHAS U JUCIIETYEPCKasi CUTHAIN3ALIMSL.

Bunel pyaanuHo# cBs3u. Jucneryepckoe ynpaBieHHe TPOU3BOICTBOM.

Paznen 3 DnexTpobe3omacHOCTh

Tema 3.1 OnacHOCTh MOPAXKEHUS HTEKTPHUUECKUM TOKOM

JleiicTBHe DSIEKTPUYECKOrO TOKa Ha OpraHu3M 4eloBeKa. Buabl mnopaxeHus. AHaIW3 MOpUYUH
NEKTpOoTpaBMaTu3Ma. PakTOpbl, ONPENEISIIOIINE CTENEHb INOPAXKEHMs DJJIEKTPUUECKUM TOKOM. DakTopsl,
BIIUSIIOLIME HA UCXO nopaxkeHusi. OMacHOCTh MOPaKEHUs JIEKTPUUECKIM TOKOM B CHCTEMaX C M30JIMPOBAaHHON
1 3a3eMJICHHON HEeWTpajibio TpaHchopmaTopa.

Tema 3.2 3amuTa OT TOPaKEHUS SICKTPUICCKAM TOKOM

Mepsbl 3aliUTBl OT TNOPaXKEHUs JJIEKTPUYECKMM TOKOM. Ha3HaueHue, yCTpOICTBO, KOHTpOJb M IIPOBEpKA
3aIUTHBIX 3a3€MJIEHUH B MOJI3EMHBIX TOPHBIX BhIpaOOTKax. 3a3eMJICHHE MAlllMH, allapaTroB, NePeABUKHOIO U
MEPEHOCHOTO IEKTPOOOOPYIOBAHHUS.

Amnmapatsl 3alIUThl OT YTEYEK TOKa Ha 3€MJII0, UX Ha3HAYeHHE, YCTPOICTBO, 00JIacTh MPUMEHEHUs. Y CIIOBHBIE
0003HaYeHMs, IPUMEHSIEMbIE B CXeMaX AJIEKTPHUECKUX COCTUHEHUH. XapaKTepHble HEUCIPABHOCTH B CXeMax
ANEKTPUYECKUX COETMHEHUH alllapaToB 3alIUThl OT yTeYEK TOKAa Ha 3eMJI0 U CIIOCOObI UX YCTPaHEHHS.
Oxa3zaHve TOMOIIM TIOCTPAJaBUIMM OT BO3JAEHCTBUS DJEKTPUYECKOTO TOKa. TpeOoBaHUS K CHUCTEMaM
3a3€MJICHUS U ammapaTaM 3alluThl OT yTe4eK TOKa Ha 3EMJIIO.

JlaboparopHo-tipakTHueckoe 3ansTue 3.2.1

N3yueHne KOHCTPYKLMM 3a3€MIISIOIIUX YCTPOMCTB U CXEM JJIEKTPUYECKUX COCAMHEHUH allllapaToB 3allUThl OT
yTeueK TOKa Ha 3eMI0. Mi3MepeHue conpoTUBIICHHMS 3aIUTHBIX 3a36MIICHUH.

KypcoBoe npoektupoBanue
Henu 1 3a7aun KypcOBOTO IPOESKTUPOBAHUS:



- cUCTEeMaTU3alus, paclIuPEHUE U 3aKPEIUICHUE 3HAHU 110 TUCLUIUINHE;

- 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 npoekT o(hopMiIseTcsi B COOTBETCTBUU C JEHCTBYIOIMMH TPEOOBAaHHUAMM, T.€. Ha CTAHJAPTHBIX JIUCTAX
¢dopmara A4. O6beM KypcoBOTro mpoekTa cocranisieT 15-20 mponyMepoBaHHBIX JIUCTOB TeKcTa. [Ipu Hanucanun
KYpPCOBOTO IPOEKTa CleayeT mojb3oBarhes aeictByromuMu ['OCTamu. B xypcoBoM IpoeKTe AOKHBI OBITh
MPEJCTaBICHBI TAOIUIIBI, TPa(UKH, OTpaKAIOIINE PE3ybTaThl PACUETOB.

B kpyr TeXHUYECKUX MEPONPUATHI BXOJIAT:

- TeMaTUKa U 00bEM KYPCOBOTO MPOCKTA;

- pa3paboTKa U BblJlauya MHIMBUAYAIbHBIX 3a/1aHUH 111 BBIIIOJHEHHS KypCOBOI'O MPOEKTA;

- obecrnieueHre 00yJarOIIUXCsI METOMYECKON U CITPABOYHOM JTUTEPATYPOH.

Haunbonee menecooOpa3HOii, B OTHOUICHWH PEATH3AIMU 337ad KypCOBOTO MPOSKTHPOBAHUS, SBISIETCS TeMa
«Bb160p M pacueT palnoOHAIBLHON CUCTEMBbI 3JIEKTPOCHAOKEHHSI yUacTKa HIaXThD».

Br16op panuoHanbHOW CXEMbl 3JIEKTPOCHAOKEHUS, HU3KOBOJBTHOW M BBICOKOBOJBTHOW KaOEJIbHOHN ceTw,
anmnaparoB YIpPaBJICHUs U 3alUTHI 10JKEH 000CHOBBIBATHCS U MOAKPEIUIATHCS COOTBETCTBYIOIIMMHU PacyeTaMH.
[IpumepHBIii IepedeHb pa3ienoB, PEKOMEHIYEMbIX IS pa3padOTKU KypCOBOI'O IIPOEKTA!

Bsenenue.

Kpatkas xapakrepuctuka yyactka. Mexanuzauus pador.

Br100p panroHaibHONM CHCTEMBI 3JIEKTPOCHA0XKEHUS y4acTKa.

Br160p HanpsikeHUi.

Pacuer ocBemenus. Pacuer u BbiOOp TpaHcopMaTOpOB /7Sl 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.

Pac4eT TOKOB KOPOTKOTO 3aMBIKAHHS.

[TpoBepka ceuenust pabouux K1 kKabemei Mo TEPMUIECKON YCTONYHMBOCTH.

Pacuer u Bb100p KPY nHanpsoxkenuem 6 kB.

Pacuer, BbI00Op 1 TpOBEepKa HU3KOBOJILTHOM amnmapaTyphbl YIIPaBiICHUS U MAKCUMAJIbHOM 3alllUTHI.
KoM1uiekToBaHre HU3KOBOJIBTHBIX PACIIPEIITYHKTOB.

Bb160p cxeMbl JUCTAHIIMOHHOTO YIPaBIEHUS, CHTHAJIU3AIMU U CBS3H.

Pacyer TeXHUKO-?PKOHOMUYECKUX MTOKa3aTesIel 2JIeKTPOCHA0KEHNS yJacTKa.

PazpaboTka MpOTHBOIOKAPHBIX MEPOIIPUIATUN U MEPOIPUATHIH 110 TEXHUKE O€30MaCHOCTH.

C uenbio cokparnieHust 00beMa MOSICHUTEIbHON 3alIMCKU PEKOMEHIyeTCS:

- KpaTKO M JAKOHUYHO NMPHUBOJUTH OOOCHOBAHUS MO BBHIOOPY M pacyeTy HHM3KOBOJIBTHOW KaOenbHOH cerw,
anmnapaTypbl YIPaBJICHUS U 3alIUThI, HE TOBTOPSATh OJHOTUITHBIE PACUETHI;

- pe3yJbTaThl PACYETOB CBOAMUTDH B TAOJIUIIBL;

- HE YUUTHIBaTh MIEPEMBIUKH MEXKy arnrnapaTaMi, CKOMIJIEKTOBAaHHBIMU B €IMHBIN paclpeeIUTeNbHbIA MYHKT;
npu pacdere TokoB K3 pacuer ocyiecTBIsTh METOJOM IPUBEJCHHBIX JJIHH C UCIIOJIb30BAaHUEM TaOJIHII.

Pa3paboTka pa3nmenoB  KypcOoBOTO  NIpOEKTa  OCYIIECTBISETCS IO  WHAUBUAYAJIbHOMY  3aJjaHMHIO,
CKOPPEKTUPOBAHHOMY WJIU BBIIAHHOMY PYKOBOJIUTEJIEM MPOEKTA.

[IpumepHBIif IepeyeHb UCXOIHBIX JTAHHBIX ISl BHITOJHEHHS KYpCOBOTO MPOEKTa: CUCTEMa pa3pabOTKH, cxema
OYHMCTHOTO 32005, MOLTHOCTh M YTOJI MAaJIeHUs IJIacTa, OMACHOCTH IJIacTa IO a3y M MbUIM, ra3000UIBHOCTD
TJ1acTa, BEBIOPOCOOMACHOCTH IIJIaCTa, THI KOMIUIEKca (KpeTn), TUI KPeTH COTPSKEHUs, TUTT 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 ABTOMATHUYECKOW BBHIOOPKHM M OIyCKaHHMsS TMOKOro KaOens, TUI KOHBeWepa
OYUCTHOTO 32005, KOJMYECTBO JBUTATeNell KOHBeWepa, MEeXaHW3alMs CPEICTB JOCTAaBKH MO OTKATOYHBIM
BBIpa0OTKaM, JICHTOYHBIN (TUIACTUHYATHIN) KOHBEHEp, Meperpyxareib, 00OpyIOBaHHE ISl MMUTAHUS KPEH
KOMIUIEKCa, 00OpynOBaHUE JUIsl TbUIEHOJABICHUs, 00opyaoBaHue AJii OOpbObl C BHE3AMHBIMU BBIOPOCAMU,
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
HanpsbkenueM 6 kB (ot LIIIIT  ITYIIIL, ot LIIIT x PIIIT-6, ot PIIII-6 x ITYIIII), mapka xaGenst, mpoIOKEHHOTO
ot LI x ITYIIII, MouHOoCcTh KOpOTKOTO 3aMbikaHus Ha mmHax LTI, paccrosaue ot LI x PIIII Hu3koro
HanpsokeHus, pacctosaue or PIIII HU3KOro HampspKEHUs JO OKHA JIAaBbl, THM JIeOCIKU-TIEPEIBUKINKA
JIEHTOYHOT'0 KOHBelepa (meperpykaress), MeXxaHu3alus MOATOTOBKY HUIIL, PACCTOSIHHUE JJIsl OCBEKEHHS IITPeKa
(ykiiona, OpemcOepra), OCBEIICHHE JIaBbl.

Pexomenpanyu mo opraHu3aiu 1 00€CIIEUSHUIO KYPCOBOTO MTPOCKTUPOBAHUS SBIISIIOTCS IPUMEPHBIMHU.

IIpunoxenne 2

7 OueHoOYHBIE CPeICTBA I/l IPOBeIeHNs IPOMEKYTOYHOM aTTeCTAlMH

[IpoMexyTouHas aTTecTalus UMEET 1IeNIbI0 OMPEICNIUTh CTENeHb JOCTHKEHUS 3aIUIAaHUPOBAHHBIX PE3yIbTAaTOB
o0ydYeHUs 10 TUCIUTUINHE (MOIYITIO) 32 Meprol 00yUeHUs U IPOBOJUTCS B (hopMe 3adeTa.

a) HﬂaﬂﬂpyeMble pe3yJabTaThbl Oﬁy‘lel{l/lﬂ H OICHOYHBIC CpeACTBA AJISA IIPOBCACHUA l'lpOMe)KyTO‘-lHOﬁ
aTreCralmm:

Kon
NHnukaTop noctuxkeHus
MHJUKATOpa OueHouHBbIE cpesicTBa

KOMITUTCHIIMH

ITK-2: CnocobeHn OCYHICCTBJIATD TCXHUYCCKOC PYKOBOACTBO IMOJA3CMHBIMU 'OPHBIMU U B3PBIBHBIMHA pa60TaMI/I,
p8.3pa6aTBIBaTB 1 UCIIOJIB30BaTh B HpOH3BO,Z[CTBeHHOf/'I ACATCIIbBHOCTU TCXHOJIOTMYICCKYIO JOKYMCHTAIULO,
PETIaMCHTHUPYIOU[YIO BBIITOJTHCHUSA IMTPOLECCOB MOA3EMHBIX TOPHBIX pa60T

[K-2.1 Pemaet npodeccronanbHble
3aJja41 110 0OO0CHOBAHUIO
TEXHOJIOTUH BeJICHHsI TOPHBIX | TeopeTndyeckue BOMPOCH K 3a4eTy (MepeueHb BOIPOCOB
paboT MOA3EMHBIM U MIpUBEJIEH B paszjene /

KOMOMHUPOBaHHBIMU
CHoco0amH.

[1K-2.2 Ob6nagaer 3HAaHUSIMH
[TpakTryeckue 3a1anus 171 3a4eTa (IPUMEPHBII NTepeUeHb

TEXHHYECKOTO PYKOBOJICTBA .
3a/laHHi IPUBEJIEH B pazjene /,

TCXHOJIOIT'MYCCKUMU
nmponeccamMmu, TCXHOJIOTHUAMU




Kon
WNHpukaTop noctuxkeHus
MHJUKATOpa Onenounsle cpeacTBa

KOMIIUTCHIINHN

U Cpe/ICTBAMH MEXaHH3AIUH U
0€30I1aCHOTO BBIITOJTHEHUS
[IOJI36MHBIX TOPHBIX paboOT

IK-2.3 Hcnonb3yer

HHGOPMAIHOHHBIE TeopeTnueckre BONPOCH! K 3a4ETY (IIEpeUeHb BOIPOCOB

TeXHONOTHH TIpH MIpUBEJICH B paszjene /

JKCILTyaTaluy MOJ3EMHBIX
PYZHHMKOB




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

[TpomexyTouHas aTTecTanus 1o AUCHHUILTHHE «DIEKTPOoOOOpyI0BaHNE U AIIEKTPOCHAOKEHNE
TOPHBIX NPEANPUATHN» BKIIOYAET TEOPETUUECKUE BOIIPOCHL, TO3BOJIAIOIINE OLIEHUTh YPOBEHb
YCBOEHHSI 00YUAIOIIMMUCS 3HAHWH, ¥ TPAKTUYECKHE 3a[aHNUs, BBISBIISIONINE CTECIICHD
c(OpMHUPOBAHHOCTH YMEHUH U BIIaJICHUN, IPOBOAUTCS B popME 3aUeTa.

3a4er 10 JAHHOU AUCIUTUTHHE TPOBOAMUTCS B YCTHON (OPME IO TEOPETUISCKUM BOIIPOCAM.
IToka3aTeu U KpUTEPHHU OLlEHUBAHNS 3a4eTa:

— Ha OICHKY «3a4YTE€HO» — 06y11a}0m1/1171051 ACMOHCTPHUPYET YPOBCHb C(i)OpMI/IpOBaHHOCTI/I
KOMHGTGHHI/Iﬁ BBIIIC ITOPOroBOr'o: OCHOBHBIC 3HAHUA, YMCHHU OCBOCHBI, HO JOITYCKArOTCsA
HC3HAYHUTCJIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA ITPU AHAJTUTHICCKHUX OIICpaluix, IICPCHOCE
3HAHHUH U YMGHI/If/'I Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyalluu.

— Ha OIEHKY «He 3a4TeHO0» — 00yJaroNIuiics IeMOHCTpUpYeT 3HaHus He Oomee 20%
TEOPETUYECKOTO MaTepuasa, JOIMyCKaeT CYIECTBCHHbIC OIMOKH, HE MOXKET I0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 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 cxeMsl mpuMeHsitores Ha KPY oTxoasmmx oT noacTaHuy THHUSX ?

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 Ha3HaueHUEe, CXEeMBbI U 000PYI0BaHHE MEePEIBUKHBIX TPUKIIOYATEILHBIX TYHKTOB?
7. Kakue TpeOOBaHMS PEIBSIBIAIOTCS K CXEMaM 3JIEKTPOCHAOKEHHUS KapbepoB?

8. KakoBBI THITOBBIE CXEMBI BHYTPEHHETO AIIEKTPOCHA0KEHHUS KapbepoB?

9. Kakue TpeboBaHMs MPEIBABISIOTCS K CXeMaM JICKTPOCHA0KEHUS [IaXT?

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 3JIEKTPOCHAOKEHUSI TOPHBIX MPEAPUITUI?

KakoBbl pu4MHBI HU3KOTO KOA(PHHUIIMEHTA MOLIHOCTH?

KakoBbI 0COOEHHOCTH AJIEKTPH(PHUKALINN OTKPBITHIX TOPHBIX padboT?

Kakoe 31ekTpoobopyI0BaHre YCTAHOBICHO Ha OyPOBBIX CTaHKaX?

KakoBbl 0cOO€HHOCTH JIeKTpUPUKALINY I1AXT?

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

Kakoe 351ekTpo0o00py10BaHNE YCTAHOBJIEHO Ha KOHBEHEpHBIX yCTaHOBKaX?

Kakue pexxumbl HEHTpaIu SJICKTPHUSCKUX CETEH MCTIOIB3YIOTCS Ha 000TaTUTEIhHBIX
¢habpukax?

Kakoe 311ekTpoo0opyI0BaHIe YCTAHOBICHO HA MOIbEMHBIX YCTaHOBKAX MIAXT?
Kakue pexxuMbl HEUTpasin 3JIEKTPUUECKUX CETEM MCIOJIb3YIOTCS Ha Kapbepax U IaxTax?
Kakoe amektpoobopyroBaHre yCTAaHOBICHO HA KOMITPECCOPHBIX YCTaHOBKaX?

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

Kakoe s51ekTpoo0opy/10BaHNE YCTAHOBIIEHO Ha BOJOOTIMBHBIX YCTAHOBKaX?

Ort KaKux q)aKTOI)OB 3aBUCUT TOK YTCUKHU B BHGKTpI/I‘IeCKOﬁ CCTHU IAXThlI HAIPSAKCHUCM OO0

1000B?

Kakoe 21ekTpo0o00opyi0oBaHNEe yCTaHOBICHO Ha BEHTWIATOPHBIX YCTAHOBKAX INIABHOTO
MIPOBETPUBAHUS?

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

Kakoe 31ekTpoo0opyI0BaHke YCTAHOBICHO HA TATOBBIX IMOACTAHIINSX ?

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 00eCTIeUnBAOTCS 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 pabouymne MecTa M KaK pacCUYMTBIBACTCS OCBEIICHUE 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 ocymiecTisieTcs yueT U TapupUKaius 3JIeKTPOIHEPTUU Ha TOPHBIX MPEINPUATHAX ?

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

50. Yo Takoe PACUCTHBIC DJICKTPUUCCKUEC HAI'PY3KU U KAKUMH METOJJaMH OHU OHpCI[CJ'IHIOTCH?

51.KakoBbl 0COOEHHOCTH YCIOBHM 3KCILTyaTalluu 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 ['-J1, KpaTko omucaTh B 0XapaKTEPHU30BaTh €€
0COOEHHOCTH.

53.0xapakTepu30BaTh 0COOCHHOCTH YCIOBUH IKCILTyaTalllu 3JIEKTPOOOOPYIOBAHUS MAIIIHH
Y KOMIUIEKCOB IIaXT U MEePEUUCIUTh TPEOOBaHUS, MPEABIBIIEMbIE K HCTIOTTHEHUIO
AIEKTPOOOOPYIOBAHHS.

54.0OxapakTepu3oBarh paboune peKUMbl U Harpy304HbIE JTUTPAMMBI AJIEKTPOIPHUBOIOB
IJIABHBIX MEXaHU3MOB MHOT'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 NePEeUnuCIuTh TPeOOBaHUS, IPEIBSBIIEMBbIC K
UCIIOJIHEHUIO 3JIEKTPOOOOPYL0BAHUS.

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

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

CocrtaBuTh U KpaTKO OIIMCATh IPUMECPHYIO CXEMY 3336MJ’I${I-OH_IGI71 CCTHU KapbCpa 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 OCOOCHHOCTH.

CocraButh cxemy nepBuuHoil kommytanuu I'TII ropHoro npeanpusTys s NIEPBUYHOTO
HanpspkeHus 35 kBe koporko3ambikarenem u otnenurenem. Ha I'TIIT ycranosneHo asa
cuioBbIX Tpanchopmaropa TM—10000/35.

[lepeuncantb OCHOBHBIE TPEOOBAHMUS, KOTOPbIE HEOOXOIUMO COOII0IATh MIPH
npoektupoanuu I'TIIT kapsepa.

[lepeuncnutb OCHOBHBIE TPEOOBaHUS, KOTOPbIE HEOOXOAUMO BBINOIHATH IPU
MPOEKTUPOBAHUN YYaCTKOBBIX KapbePHBIX TPAHC(POPMATOPHBIX MOJCTAHLIUHN U
MIPUKJII0YATEIbHBIX TYHKTOB.

OOBACHUTH TPUPOJTY BOSHUKHOBEHMSI aTMOC(EPHBIX NMEPEHANPSHKEHU I 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 3alUTHOTO 3asemiieHus | 1

AIIEKTPOYCTAaHOBOK.
1. 16 S. Pacuert sanexTpuyeckoro ocemieHus pabounx | 1
MECT.
6. Kommiencanusi  peakTUBHON ~ 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.
3.25eKTpOCHAa0XKEHNE U OCBEIIICHHE

Pacuer anekTpruyeckoro ocBeleH s U BbIOOp OCBETUTENbHBIX IPUOOPOB

Pacuyer anekTpuyecKkux Harpy30K NPEAIPUITHS U BBIOOP CHIIOBBIX TPAaHC(HOPMATOPOB
3.3 BeI0Op CXEMBI AIEKTPOCHAOKEHUS U PACUCT IICKTPUUCCKUX 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 ITOKA3ATEIHN JIEKTPOCHAOKEHHUS TIOJI3EMHOTO PYIHUKA



Bapuant 1

[Tapamerp En. uzm 3HaueHue napamerpa Komnyectso
BricoTa ropHoii BIpabOTKH M 3
PaccrosiHue oT KpoBIM BEIPAOOTKH 10 " 05
:
TOYKH MOJBECA CBETUIIHLHUKA
Paccrosinie Mexny CBeTUIIbHUKAMU M 3
JlivHa ocBeaeMoro moMeIieHus " 50
(HacocHOM Kamephl)
IIMPYHA OCBEIAEMOT0 TOMEIIECHUS " 6
(HacocHOM KaMephl)
Paccrosinue oT mona kamepsl 10
paboueli TOBEpXHOCTH (HACOCHOM M 1,5
KaMephl)
BeIcoTa ocBemaemMoro noMeneHus 8
(HacoCHOM Kamephl) .
Pa3mepnl rapaxka: qimHa M 25
[IMpUHA M 7
BBICOTA M 6
Pa3zmMeps! kBepiiara, mrpeka: JTuHa 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
IlepedeHp 2IEKTPONPUEMHUKOB
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 " 06
TOYKH TIOJIBECA CBETHIILHIKA
PaccrosiHne Mex 1y CBETHIIBHUKAMHU M 7
JInuHa OCBEIaeMOTro MOMEIECHHS " 40
(HacocHOM KaMephl)
[IUPUHA OCBENIAEMOTO ITOMEIICHHS " 6
(HacocHOM KaMephl)
PaccrosiHue ot moja kKamepsl 10
paboueii mMOBEpXHOCTU (HACOCHOU M 1,3

KaMephl)




BricoTa ocBenaeMoro moMeneHus

(HacocHoOM Kamephl) M 0
Pa3mepsl rapaka: qimHa M 15
HIMpUHA M 4
BBICOTA M S
Pa3zmMeps! 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 55
BBICOTA M 6
[IepedeHb 2MEKTPONPUEMHUKOB
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 rnapamerpa Komunuectso
BricoTa ropHOii BEIpabOTKH M 6
Paccrosinue ot KpoBiu BEIpaOOTKH /10 " 08
TOYKH I10JIBECA CBETHJILHUKA
PaccrosiHre Mexy CBEeTUILHUKAMU M 6
JInHa OCBemaeMoro MoMeIeHUs " 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
Pasmeps! kBepIiara, mrpeka: JTnHa M 400
HIMpUHA M 6
BBICOTA M 6
Pazmepsl 3200if opra: yMHa M 40
IMprHa M 45
BBICOTA M 6




Pa3mepsl pem myHKTa: 1iuHA M 20
IMpUHa M 5
BBICOTA M 7
[lepeueHp 37€KTPONIPUEMHUKOB
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 3HaueHue napamerpa KomnnuecTtso
BricoTa ropHoii BeIpaboTKH M 9.5
M 0,4

PaccTosiHre OT KpOBIM BHIPAOOTKH /10




TOYKH IMOJABECAa CBETUJIbHHUKA

Paccrosinre Mexy CBeTUIIbHUKAMU M 6
JlnvHa ocBemaeMoro noMenieHus " 60
(HacocHoOM Kamephl)
LIMPYHA OCBEIIAEMOT0 ITOMEIIECHUS " 5
(HacocHOM KaMephl)
Paccrosinue oT nona kamepsl 10
paboueit ToOBEpXHOCTH (HACOCHOM M 1,6
KaMephl)
BricoTa ocBemnaeMoro nomMemieHus " 8
(HacocHOM KaMephl)
Pazmepnl rapaxka: qimHa M 37
HIMpUHA M 5)
BBICOTA M 6
Pasmeps! kBepuuara, 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
[Iepedens 2MEKTPONPUEMHUKOB
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
TOPU30HTA:
Boomer H-127 kBT 108 8
Solo7 -7V KBT 55 4
BM -12M kBT 110 5
Bopooriius kBt 800 5
TpeOyembIii 00mIeIIax THII
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 CBETUIIHLHUKA ’
PaccrosiHre Mex 1y CBEeTHIILHUKAMU M 6
JnmrHa ocBemaeMoro moMeIieHus y 65
(HacocHOM KaMephl)
[[upuHa OCBEIIaeMOT0 MOMEIICHHS " 6
(HacocHOM KaMephl)
Paccrosinue oT mosa kamepsl 10
paboueii MOBEpXHOCTU (HACOCHOU M 1
KaMephl)
BricoTa ocBeriaeMoro nomMemieHus " 6.5
(HaCOCHOM KaMephl) ’
Pa3mepsl rapaxa: qivHa M 25




IMpUHa M 6
BBICOTA M 6
Pa3meps! kBepiiara, mrpeka: JiuHa 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
[Iepedenp 2nEKTPONPUEMHUKOB
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 0.3
M
TOYKHU TIOJIBECA CBETHIIbHUKA ’
PaccrosiHne Mexy CBETMIIBHUKAMHU M 4
JIinHa OCBEIAeMOT0 IIOMEIIICHHSI 45
M
(HacoCHOM Kamephl)
[IMPUHA OCBEIIAEMOT0 TOMEIICHHS 6
M
(HacoCHOM Kamephl)
PaccrosiHue ot nosna xkamepsl 10
paboueii MOBEpXHOCTH (HACOCHOM M 15
KaMephbl)
BeIcoTa ocBemaemMoro noMemeHus 7
M
(HacocHOM KaMepbl)
Pa3mepsl rapaxa: qiumHa M 30
[IMpUHA M 6
BBICOTA M 6
Pa3meps! kBepiutara, mrpeka: JuIMHa M 150
HIMPHHA M 6
BBICOTA M 6
Pa3mepsr 32001t opTa: mmHA M 35
HIMPHHA M 6
BBICOTA M 6
Pa3mepsl pem myHKTa: 1iuHA M 20
HIUPUHA M 6
BBICOTA M 6




IIepedeHsp 2IEKTPONPUEMHUKOB

MOBEPXHOCTH:
CKMIIOBOH MOOBEM kBT 2x1450
KietpeBoli moanem kBt 600
BenTtunsatop BOI-40 KBt 1850
Kommnpeccop kBT 830
HammaxTtHele 3ma0us 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 0O1IeIaX THBIN C0SQ 5 0,94-0.98
K03 (HUIIMEHT MOIITHOCTH
Bapuanr 7
[TapameTtp En. uzm 3HaveHue rmapaMmerpa Komunuectso
Bricota ropHoit BeIpaboTKH M 7
PaccTosiHue oT KpoBIM BEIPAOOTKHU 10 " 0.9
TOYKHU TIOJIBECA CBETHIIbHUKA
Paccrosinne Mexny cBeTUIIbHUKaMU M 6
JInTuHa OCBEIaeMOT0 TIOMEILCHHS " 90

(HacOCHOM Kamephl)




rprHa OCBCIIAEMOTO ITOMCIICHHU A

(HacocHoOM Kamephl) M 0
Paccrosiaue oT mosa kamepsl 10
paboueii MoOBepXHOCTH (HACOCHOI M 1,4
Kamephl)
BricoTa ocBemaemMoro nmomMeneHus " 9
(HacoCHOM Kamephl)
Pa3mepsl rapaxa: mimHa M 25
IApUHA M 6
BBICOTA M 6
PasmMeps! kBepiara, mrpeka: JTuHa 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
[lepeueHs 7EKTPONPUEMHUKOB
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 IIEKTPONIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 5
Solo 7 -7V kBT 55 4
BM -12M kBT 110 3
Bopoornus kBT 800 9
Tpebyempblii 0OmIeTIaX THBIN
peoy = 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 MOJIBECA CBETUIIbHUKA
PaccrosiHne Mex 1y CBETHIIBHUKAMHU M 7
JITnHa OCBEIaeMOTo MOMEIECHHS 80
M
(HacocHOM KaMephl)
IIMPUHA OCBELIAEMOTr0 MOMELICHUS " 9
(HacocHOM KaMephl)
PaccrosiHue oT mojia kKamepsl J10
paboueii MOBEpXHOCTU (HACOCHOU M 15
KaMephl)
BricoTa ocBenaeMoro mnoMeneHus " 9
(HacocHOM KaMephl)
Pasmeps! rapaxa: amuHa M 35
HIMpUHA M 8
BBICOTA M 6
Pa3zmeps! kBepIiara, mTpeka: 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
[IepedeHb 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 " 0.3
:
TOYKH MOJBECA CBETUIIHLHUKA
Paccrosinie Mexny CBeTUIIbHUKAMU M 3
JlivHa ocBeaeMoro moMeIieHus " 20
(HacocHOM Kamephl)
IIMPYHA OCBEIAEMOT0 TOMEIIECHUS " 5
(HacocHOM KaMephl)
Paccrosinue oT mona kamepsl 10
paboueli TOBEpXHOCTH (HACOCHOM M 0,9
KaMephl)
BeIcoTa ocBemaemMoro noMemeHus 8
(HacoCHOM Kamepbl) .
Pa3mepnl rapaxka: qimHa M 18
[IMpUHA M 5
BBICOTA M 5
Pa3zmMeps! kBepiiara, mrpeka: JTuHa 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
IlepedeHp 2IEKTPONPUEMHUKOB
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 CBETHIIBHUKAMHU M 4
JInuHa OCBEIaeMOTro MOMEIECHHS " 80
(HacocHOM KaMephl)
[IUPUHA OCBENIAEMOTO ITOMEIICHHS " 7
(HacocHOM KaMephl)
PaccrosiHue ot moja kKamepsl 10
paboueii mMOBEpXHOCTU (HACOCHOU M 1

KaMephl)




BricoTa ocBenaeMoro moMeneHus

(HacocHoOM Kamephl) M 3
Pa3mepsl rapaka: qimHa M 30
HIMpUHA M 12
BBICOTA M 6
Pa3zmMeps! 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: JJIMHA M 23
HIPHHA M 6
BBICOTA M 7
[IepedeHb 2MEKTPONPUEMHUKOB
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 rnapamerpa Komunuectso
BricoTa ropHOii BEIpabOTKH M 5.6
Paccrosinue ot KpoBiin BBIPAOOTKH 10 " 0.35
TOYKH I10JIBECA CBETHJILHUKA
PaccrosiHre Mexy CBEeTUILHUKAMU 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
Pa3meps! kBepiutara, mrpeka: JuIMHa 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: 1iMHA M 20
IMpUHa M 5
BBICOTA M 6
[lepeueHp 37€KTPONIPUEMHUKOB
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 3HaueHue napamerpa KomnnuecTtso
BricoTa ropHoii BeIpaboTKH M 6
M 0,3

PaccTosiHre OT KpOBIM BHIPAOOTKH /10




TOYKH IMOJABECAa CBETUJIbHHUKA

Paccrosinre Mexy CBeTUIIbHUKAMU M 5
JlnvHa ocBemaeMoro noMenieHus " 57
(HacocHoOM Kamephl)
[upuHa ocBeIaeMoro NoMeeHus " 6
(HacocHOM KaMephl)
Paccrosinue oT nona kamepsl 10
paboueit ToOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBemnaeMoro nomMemieHus " 75
(HacocHOI Kamephl) ’
Pazmepnl rapaxka: qimHa M 25
HIMPHHA M 6
BBICOTA M 5
Pa3meps! kBepiuiara, mrTpeka: JuIMHa 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
[Iepedens 2MEKTPONPUEMHUKOB
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 " 0.3
TOYKH MOJBECA CBETUIIHLHUKA '
PaccrosiHre Mex 1y CBEeTHIILHUKAMU M 9
JnmrHa ocBemaeMoro moMeIieHus y 45
(HacocHOM KaMephl)
IIMPUHA OCBEIAEMOTO TOMEIICHUS " 6
(HacocHOM KaMephl)
Paccrosinue oT mosa kamepsl 10
paboueii MOBEpXHOCTU (HACOCHOU M 15
KaMephl)
BricoTa ocBeriaeMoro nomMemieHus " 8
(HacOCHOM Kamephl)
Pa3mepsl rapaxa: amuHa M 30




IMpUHa M 6
BBICOTA M 6,5
Pa3meps! kBepiiara, mrpeka: JiuHa 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
[Iepedenp 2nEKTPONPUEMHUKOB
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 0.3
M
TOYKHU TIOJIBECA CBETHIIbHUKA ’
PaccrosiHne Mexy CBETMIIBHUKAMHU M 4
JIinHa OCBEIAeMOT0 IIOMEIIICHHSI 90
M
(HacoCHOM Kamephl)
[IMPUHA OCBEIIAEMOT0 TOMEIICHHS 7
M
(HacoCHOM Kamephl)
PaccrosiHue ot nosna xkamepsl 10
paboueii MOBEpXHOCTH (HACOCHOM M 1
KaMephbl)
BricoTa ocBemaeMoro moMeIieHus 85
M
(HacocHOM KaMepbl) ’
Pa3mepsl rapaxa: qiumHa M 25
[IMpUHA M 6
BBICOTA M 6
PasmMeps! 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




IIepedeHsp 2IEKTPONPUEMHUKOB

MOBEPXHOCTH:
CKMIIOBOH OIBEM 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 3HaveHue rmapaMmerpa Komunuectso
BricoTa ropHOit BEIpabOTKH M 3
PaccTosiHue oT KpoBIM BEIPAOOTKHU 10 " 0.4
TOYKHU TIOJIBECA CBETHIIbHUKA
Paccrosinre Mexny CBeTUIIbHUKaMU M 3
JInTuHa OCBEIaeMOT0 TIOMEILCHHS " 50

(HacOCHOM Kamephl)




rprHa OCBCIIAEMOTO ITOMCIICHHU A

(HacocHoOM Kamephl) M 0
Paccrosiaue oT mosa kamepsl 10
paboueit moBepXHOCTH (HACOCHOM M 1
Kamephl)
BricoTta ocBeliaeMoro nomMemieHus " 8
(HacoCHOM Kamephl)
Pa3mepsl rapaxka: qimHa M 25
IMpPUHA M 7
BBICOTA M 6
PasmMeps! kBepiara, mrpeka: JTuHa 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
[lepeueHs 7EKTPONPUEMHUKOB
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
TpeOyemsbrii 00MIeIIaX THBIN
peoy I CosSQ, 0,94-0,98
KO3 (QUIIUEHT MOITHOCTH
BapuanTt 16
[Tapamerp En. uzm 3HaueHue napamerpa Komunuectso
BricoTa ropHOit BEIpabOTKH M 4
PaccrosiHre oT KpoBIIHM BBIPAOOTKH /10 0.97
M )
TOUYKHU MOJIBECA CBETUIIbHUKA
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 MOBEpXHOCTU (HACOCHOU M 0,85
KaMephl)
BricoTa ocBenaeMoro mnoMeneHus " v
(HacocHOM KaMephl)
Pa3mepsl rapaxka: pimHa M 15
HIMpUHA M 4
BBICOTA M 5)
Pa3zmeps! kBepIiara, mTpeka: 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 55
BBICOTA M 6
[IepedeHb 2MEKTPONPUEMHUKOB
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 BIpabOTKH M 6
PaccrosiHue oT KpoBIM BEIPAOOTKH 10 " 05
:
TOYKH MOJBECA CBETUIIHLHUKA
Paccrosinie Mexny CBeTUIIbHUKAMU M 8
JlivHa ocBeaeMoro moMeIieHus " 75
(HacocHOM Kamephl)
IIMPYHA OCBEIAEMOT0 TOMEIIECHUS " 6
(HacocHOM KaMephl)
Paccrosinue oT mona kamepsl 10
paboueli TOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BeIcoTa ocBemaemMoro noMemeHus 9
(HacoCHOM Kamephl) .
Pa3mepnl rapaxka: qimHa M 20
[IMpUHA M 6
BBICOTA M 6
Pa3zmMeps! kBepiiara, mrpeka: JTuHa M 2400
HIMPHHA M 6
BBICOTA M 6
Pazmepsl 320011 opra: 1MHa M 340
[IMpUHA M 45
BBICOTA M 6
Pa3mepsl pem nmyHkTa: 1yinHa M 20
[IMpUHA M 5
BBICOTA M 7
IlepedeHp 2IEKTPONPUEMHUKOB
MOBEPXHOCTH:
CKHIIOBOH ITOABEM KBt 2x1150 2
KietpeBoii moasem KBt 1000 1




BenTtwsitop BOJI-40 kBT 1850 1
Kommpeccop kBT 130
HanmaxtHele 30anus 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 CBETHIILHIKA
PaccrostHre Mexy CBEeTHILHUKAMUA M 6
JInuHa OCBEIaeMOTro MOMEIECHHS " 60
(HacocHOM KaMephl)
[IUPUHA OCBENIAEMOTO ITOMEIICHHS " 5
(HacocHOM KaMephl)
PaccrosiHue ot moja kKamepsl 10
paboueii MOBEpXHOCTHU (B HACOCHOU M 1,4

Kamepe)




BricoTa ocBenaeMoro moMeneHus

(HacocHoOM Kamephl) M 8
Pa3mepsl rapaka: qimHa M 37
HIMpUHA M 5
BBICOTA M 6
Pasmeps! kBepuuara, rpeka: JyiMHa 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
[IepedeHb 2MEKTPONPUEMHUKOB
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 rnapamerpa Komunuectso
BricoTa ropHOii BEIpabOTKH M 6
Paccrosinue ot KpoBiin BBIPAOOTKH 10 " 0.4
TOYKH I10JIBECA CBETHJILHUKA
PaccrosiHre Mexy CBEeTUILHUKAMU M 5
JInHa OCBemaeMoro MoMeIeHUs " 65
(HacocHOM KaMephl)
[TuprHa ocBEIAaeMOro NoMeIeHus " 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
Pasmeps! kBepIiara, mrpeka: JTnHa 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
[lepeueHp 37€KTPONIPUEMHUKOB
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 3HaueHue napamerpa KomnnuecTtso
BricoTa ropHoii BeIpaboTKH M 4,5
M 0,3

PaccTosiHre OT KpOBIM BHIPAOOTKH /10




TOYKH IMOJABECAa CBETUJIbHHUKA

PaccrosiHre Mexy CBETUIIbHUKAMU M 4
JlnvHa ocBemaeMoro noMenieHus " 45
(HacocHoOM Kamephl)
[IMPUHA OCBEIIAEMOT0 TOMEIICHHS " 5
(HacocHOM KaMephl)
PaccrosiHue ot mosia Kamepsl J10
paboueii MOBEPXHOCTH (HACOCHOU M 1,5
KaMephl)
BricoTa ocBemaemMoro momMeneHus " v
(HacocHOM KaMephl)
Pasmepsl rapaxa: amuHa M 30
HIMPHHA M 6
BBICOTA M 6
Pa3meps! kBepiuiara, mrTpeka: JuIMHa 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
[Iepedens 2MEKTPONPUEMHUKOB
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 " 0.6
TOYKH MOJBECA CBETUIIHLHUKA '
PaccrosiHre Mex 1y CBEeTHIILHUKAMU M 6
JnmrHa ocBemaeMoro moMeIieHus y 90
(HacocHOM KaMephl)
IIMPUHA OCBEIAEMOTO TOMEIICHUS " 6
(HacocHOM KaMephl)
Paccrosinue oT mosa kamepsl 10
paboueii MOBEpXHOCTU (HACOCHOU M 1
KaMephl)
BricoTa ocBeriaeMoro nomMemieHus " 9
(HacOCHOM Kamephl)
Pa3mepsl rapaxa: qivHa M 23




IMpUHa M 6
BBICOTA M 6
Pa3mepsl kBepiara, mrpeka: JiuHa 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
[Iepedenp 2nEKTPONPUEMHUKOB
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




