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PabGouass mporpamma cocraBieHa Ha ocHoBe PI'OC BO - choenuanurer 1o
criermanbrocTh 21.05.04 TopHoe neno (nprka3 MunoOpHayku Poccun ot 12.08.2020 1. Ne 987)

Pabouas nporpamma paccMoTpeHa U 0JJ00peHa Ha 3aceJaHuy Kadeapbl [ OpHBIX MAIIUH U
TPaHCIIOPTHO-TEXHOJOTMYECKUX KOMILICKCOB
10.02.2023, npotokoit Ne 4
3aB. xadeapoit A.M. Maxxutos

Pabouas nporpamma oto6pena metoauueckoit komuccuet U IuT

13.02.2023 r. mporokomn Ne 3 4‘4}
IIpencenarenb H.A. IlpiTanes

CoraacoBaHo:
3aB. kadeapoit PazpaboTku MeCTOPOKIEHUH MOJIE3HBIX UCKQIT IX
! C.E. I'aBpuies
|94
Pabouas nmporpamma coctaBiieHa:
noteHT kadgeapel [MuTTK, kanz. TexH. HayK b.M. I'abb6acos
P —a—

Penensenr: %
3am. HagansHuka KPII-2 OO0 "OCK", / C.B. HemkoB
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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanu3auu B 2024 - 2025
y4e0HOM roJly Ha 3aceqaHuu Kageapsl [ OpHBIX MAIIUH ¥ TPAHCTIOPTHO-TEXHOJIOTHISCKUX

[Iporokosn or 20 . Ne

3aB. kadenpoii AM. MaxuTos

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa U o1o0peHa Juts peanm3anmu B 2025 - 2026
yueOHOM rojly Ha 3aceJaHuM Kadeapsl [ OpHBIX MalllMH U TPAHCHOPTHO-TEXHOJIOTHYECKUX

[Iporokom o 20 . Ne
3aB. kadenpoit A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2026 - 2027
y4eOHOM ro1y Ha 3aceaHuu Kaeapsl ['OpHBIX MaITUH ¥ TPAHCIIOPTHO -TEXHOJIOTHIECKUX

[IpoTokomor 20 . Ne

3aB. xadenpoit A.M. Maskutos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2027 - 2028
y4eOHOM TOIy Ha 3acenaHuu Kapeapsl [OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJOTHUCSCKUX

[Ipotokosm o 20 1. Ne

3aB. xadenpoit A.M. Makutos

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusaruu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl ['OpPHBIX MAITMH U TPAHCIIOPTHO-TEXHOJIOTHICCKUX

[IpoTokom oT 20 . Ne

3aB. xadenpoit A.M. MaxuToB

Paboyas nmporpamma nepecMoTpeHa, 00CyXxieHa 1 o100peHa s peanusaruu B 2029 - 2030
y4eOHOM roJy Ha 3aceaHuu Kadeapbl ['OpHBIX MaIllMH U TPAHCIIOPTHO -TEXHOJIOTHUECKUX

IIpoTokomor 20 . Ne
3aB. kadenpoii A.M. MaxutoB




1 Ilesin ocBOEHMSI AUCHMILINHBI (MOIYJISA)

- (hopMHpOBAHKE M PA3BUTHE CIOCOOHOCTH K aHAIU3Y U CHHTE3Y JIEKTPOTPUBOJOB U
KOHCTPYKIIUH 3JIEKTPUUYECKUX MAIIMH U 000pyA0BaHUS TOPHOTO ITPOU3BO/ICTBA;

- opmMupoBaHUE U Pa3BUTHE CIIOCOOHOCTH aHAIM3UPOBATH COCTOSHUE M MEPCIICKTUBEI
pa3BUTHS DJCKTPOCHAOKEHUS TOPHBIX MAIIMH W OOOpyIOBaHUS, WX TEXHOJOTHYECKOTO
000py-/10BaHUs U KOMILIEKCOB Ha HX 0ase;

- QopmMupoBaHHWE W pa3BUTHE CIIOCOOHOCTH NPOBOJWUTH CTAHJAPTHBIC HCIBITAHUS
ANEKTPUUECKUX MAIITUH TOPHOTO TEXHOJIOTUUECKOT0 000PYyI0BaHNS;

- (hopMHUpOBaHHME W PA3BUTHE CIOCOOHOCTH OMPEACTATH CHOCOOBI OCTHXKEHUS Leeh
MPO-€KTa, BBISBIISATH MPUOPUTETHI PEIICHUS 3a/1a4 TIPH MPOU3BOJICTBE, MOJACPHU3AIIMN U PEMOHTE
ANEKTPUYECKUX MAIITUH;

- (opMupoBaHue M pa3BUTHE CIOCOOHOCTH pa3padaThiBaTh KOHKPETHBIE BapHAHTHI
pere-Hust TpoOJIeM MPOU3BOJICTBA, MOJEPHHU3AIIUN U PEMOHTA TOPHBIX MAIlIMH U 000PYI0BaHUA,
MPO-BOJIUTH aHAJIU3 3TUX BAPUAHTOB, OCYILIECTBIIATH IPOTHO3UPOBAHUE TTOCIIEICTBHUI, HAXOAUTh
KOMIIPOMHUCCHBIE PEIICHUS B YCIOBUSIX MHOTOKPUTEPHUAIIBHOCTH U HEOTIPEICTIEHHOCTH;

- (opmMupoBaHHE U pa3BUTHE CIOCOOHOCTH pa3padaThiBaTh C HCIOJb30BAaHUEM
WH(POPMA-IIMOHHBIX ~ TEXHOJOTUM, KOHCTPYKTOPCKO-TEXHUYECKYIO  JOKYMEHTAIUIO  JIsI
MIPOM3BOJICTBA HO-BBIX MM MOJEPHHU3UPYEMBIX 00pa3IlloB 3JIEKTPOIPUBOJIOB TOPHBIX MAIIUH U
000pyI0OBaHUS ¥ UX TEXHOJIOTUIECKOTO 000PY/TI0BAHHS;

- ¢GopMHpOBaHHE W pa3BUTHE CIOCOOHOCTH TPOBOJUTH CTAHIAPTHHIC HWCIIBITAHUS
ANEKTPUUECKUX TTapaMETPOB TOPHBIX MAIIMH U 000PYIOBaHHS.

2 MecTo TUCHUIJIMHBI (MOYJISA) B CTPYKTYpe 00pa3oBaTeJbHOM MPorpaMMbl

JucrunnuHa DJIeKTpooOOpyIOBaHUE | AJICKTPOCHAOKEHHE TOPHBIX MPEANPUATHNA
BXOJIUT B 4acTh y4eOHOro miaHa GOpMUPYEMYIO yYaCTHUKaMU 00pa3oBaTeIbHBIX OTHOIIECHUN
00pa3oBaTebHOM TPOrPaMMBI.

Jig  u3ydeHUs  TUCHUIUIMHBI ~ HEOOXOJWMMBbI  3HaHUA  (YMEHHs,  BIAJICHUSA),
chOpMUPOBAHHBIE B PE3YJIbTATE U3YUCHUSI JUCIUILTNH/ TPAKTUK:

DNEeKTPOTEXHUKA

Ob6oraiieHue nojae3HbIX HCKOaeMbIX

I'opuble MauHbl 1 000pyIOBaHKE

MexaHu3zanusi FopHOTO IPOU3BOJICTBA

Ouznka

ABTOMaTH3aIMS U 3JEKTpUPUKAIIISI TOPHOTO MTPOU3BOCTBA

[IpousBoicTBEHHAS - MPOU3BOJCTBEHHO- TEXHOJIOTMUECKAs] TPAKTHUKA

AHanu3 JaHHBIX

Bericiias maTemaTtuka

Opranu3zanus ¥ ynpaBJIeHHE TOPHBIM IPOU3BOJICTBOM

[{udpoBbie TEXHOJIOTHUHU B TOPHOM JIeIIe

[Ipouecch mo3eMHOM pa3pabOTKU PYIHBIX MECTOPOKICHUI

KomnerorepHoe MoeIupoBaHuE PYIHBIX MECTOPOKICHU N

TpancnopTHbie MamuHbL. CTallMOHAPHBIE MATUHBI

DKOHOMMKA NMPEAIPUATHS

[IpuknagHas MexaHuka

NnxeHepHas 1 KOMIbIOTEpHas rpaduka

Haueprarenbnas reomeTpust

3HaHus (YMEHHUs], BIAJIEHUS ), TOTYYCHHbIE TIPU U3YYCHUU TAHHOW AUCHUIUIMHBI OyayT
HEOOXOIUMBI JJIs1 U3y4YCHHSI AUCIUILTUH/TIPAKTHK:

[ToaroroBka k caue u caava rocyAapCTBEHHOTO SK3aMeHa



[IpousBocTBEHHAS - IPEATUIUIOMHAS IPAKTUKA

ABposorus ropHbIX IPEIIPUITHN

WHHOBaMOHHAs 1€ TEIbHOCTh TOPHBIX IPEITPUITHIA

[IpousBoicTBEHHAs - HaAy4YHO-HCCIIEA0BaTeNbCcKas paboTa

[IpousBoicTBEHHAS - IPOU3BOICTBEHHO- TEXHOJIOTHYECKAs IPAKTHKA

BoinosiHenue, mnoAroToBKka K - MpOLEAYpe  3allUThl W 3alllUTa  BBITYCKHOM
KBaJTM(PUKAIIMOHHOHN PabOTHI

[IpoexTrpoBaHue pyTHUKOB

BenTunanus maxr

Opranu3zanys 1 ynpaBJieHHEe TOPHBIM ITPOU3BOJICTBOM

3 Kommnerenuun o0yuaruierocsi, opMupyembie B pe3yJabTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) U IIJIAHUPYEMble Pe3yJIbTAThI 00y4eHust

B pesynmbraTe OCBOEHHS JUCHMIUIMHBI (MOnynsl)) «DIEKTpooOOpydoBaHHE U
ANIEKTPOCHAOKEHNE TOPHBIX MPEANPHUATHIY OO0yUYaIOIUNCS JOHKEH 00JagaTh CIeAYIOUUMU

KOMIICTCHIIUAMMU:

Koa nnnukaropa

Nuaukatop 10CTHKEHUS KOMIIETEHIIUN

[IK-2 CrocobGeH OCYIIECTBIISATh TEXHHYECKOE PYKOBOJCTBO TMOJI3EMHBIMH TOPHBIMH |
B3PBIBHBIMH paboTaMH, pa3zpabaThiBaThb M HCIOJB30BaTh B IPOU3BOJCTBEHHON NEATEIBHOCTH
TEXHOJIOTHYECKYIO JIOKYMEHTALMIO, PErJIaMEHTHPYIOIIYIO BBIMOJIHEHUS MPOIIECCOB MOA3EMHBIX

TOPHBIX PabOT

I1IK-2.1 Pemraer nmpodeccronanbhpie 3a1a4u 110 000CHOBAHUIO TEXHOJIOTHH BEICHUS
TOPHBIX padOT ITOI3EMHBLIM H KOMOMHHUPOBAHHBIMH CIOCO0AMH.

TIK-2.2 OO6mamaer 3HAHUSMU TEXHHUYECKOTO PYKOBOJICTBA TEXHOJOTHYECKUMU
MpoIeccaMy, TEXHOJOTHUSAMU U CPEACTBAMHM MEXaHH3allud M 0e301acHOTo
BBITOJIHEHHS 110 13EMHBIX TOPHBIX pa0OT

[K-2.3 Ucnons3yer uwHOpMaMOHHBIE  TEXHOJOTHM TPU  OKCIUTyaTalluu

IHOA3CMHBIX PYJHHUKOB




4. CTpyKTypa, 00b€éM U coep:KaHHue T CHHUIIIMHBI (MOYJIs1)
OOm1ast Tpy1I0€MKOCTh AUCHUIUIMHBI COCTABIISAET 2 3a4ETHBIX €AMHUL /2 aKaJl. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 37 akaJI. 4acoB:

— aynuTopHas — 36 akaj. 9acoB;

— BHeayIuTopHas — 1 akaj1. 4acos;
— camMocCTosTeNbHAsI paboTa — 35 aKaj1. 4acoB;
— B popMe MpakTuIeckoi moarotopku — 0 akaj. gac;

dopma aTTeCTalUK - 3a4ET

AynuTopHast g s
KOHTaKTHas paboTta 3= dopma TeKyILEro
Paszen/ Tema § (B akan. yacax) g S Bun 5 KOHTPOJIS Ko
N — : g O | caMOCTOATEINLHOI |  YCMEBACMOCTH M | oo v
O 2 & paboThI MPOMEKYTOTHON
Tex. nmab. | mpakr. ER aTTeCTALIH
3aH. 3aH. | U &
1. Tema 1.1 DnexTpornpuBox Wu
IIEKTPOOOOPYIOBAHHE TOPHBIX
MaIluH
CamocrosTenbpHOe
U3y4YCHHE YUEOHOM
Y HayYHOH
JIUTEPaTypBbI.
Tlouck
JIOTIOJTHUTENIbHON
1.1 OcobeHHocTH uHpopmaru o | MuHauBHayansHOE
AKCIUTyaTalluu u Teme (pabota ¢ cobeceoBaHuMe.
KOHCTPYKTHBHOT'O 9 3 3 5 oubnuorpaduuec | MuHauBHayanbHOE
WCTIOTHEHHUS TOPHOTO KUM MaTepuaiaMmy,| co-oOlieHne Ha
JIEKTPOOOOPYIOBAHHS C QJIEKTPOHHBIMHU 3aHATUH.
OoubnnorexkamMu U
20P,
MH(POPMALIMOHHO-
KOMMYHHKAI[IOHH
BI€ CETU
HutepHer).




CamocrosiTenbHOE
u3ydyeHue yueOHol

OubIMoTeKaMu 1
30P,
HH()OPMALIOHHO-
KOMMYHHKAIOHH
BI€ CETH
HurepHer).

Y Hay4HOH
JIUTEPATYpPBHI.
[ouck
JIOTIOJTHUTENBHON
1.2 ABTOMAaTH3HPOBAHHBIH undopmaryu o | MuauBumyansHOE
3JIEKTPONPUBOL TOPHBIX Teme (pabota ¢ cobecenoBaHuUe.
MalluH 5 oubnuorpaduyec | MumuBuayanbHOE
Pynuuunbie KUM MaTepuanamu,| Cco-oOIIeHHEe Ha
SIIEKTPOBUTATEITH C JJICKTPOHHBIMHU 3aHATHH.
Ooubimorexamu U
30P,
HUH(POPMAIIOHHO-
KOMMYHHKAIIMOHH
BIC CETH
Wnrepuer).
CamocTosTensHoe
u3ydeHue yueOHoun
U Hay4HOH
JIUTEPaTypBhI.
1.3 DJeKkTpuyeckas TTowuck
anmapaTypa yOpaBlIeHUS U JIOTIOJTHUTENBbHON
3aLIUTHI MEKTPUIECKUX uHpopmarmu no | MuauBuayansHOe
JBUTaTEICH MaIlI1H u Teme (pabota ¢ cobeceoBaHMe.
MEXaHH3MOB HAIpPSHKEHHEM JI0 6 oubnuorpaduuec | MHauBuayansHOE
1000 B KAM MaTepualiamu,| co-00IlIeHHE Ha
DJekTpoodOopyAOBaHHE IS C 3JICKTPOHHBIMH 3aHATHH.
OCBEILEHUS HOA3EMHBIX O6ubnrorexkamu 1
TOPHBIX BBIPAOOTOK 90P,
UHPOPMAIOHHO-
KOMMYHHKAIIMOHH
BI€ CETH
WutepHer).
Wroro no pazaeny 16
2. Tema 2.2 DnexkTpocHaOXeHUE
TOPHBIX MalINH
CamocrosiTenpHOe
HU3ydeHHe yueOHOMH
¥ HAyYHOU
JIATEPaTypBHI.
Tlouck
JIOIOJIHUTENHLHON
2.1 DnekTpocHaOXKeHHE uHpopmaru o | MHauBHayabHOE
MTOJI3EMHBIX MallIiH u Teme (pabota ¢ cobeceoBaHuMe.
MEXaHH3MOB 7 oubnuorpaduuec | MHauBHIayabHOE
DnekTpocHaO)KeHHe KAM MaTtepualiaMu,| co-00IleHHE Ha
PYAHUKOB H IIaXT C DJIEKTPOHHBIMHU 3aHATUH.




2.2 TeXHHKO-IKOHOMHUYECKUE
roKa3arTenu
AJIEKTPONOTPEOICHUSI TOPHBIX
MIPEANPHUATUI

CamocrosTensHoe
u3ydyeHue yueOHol
Y Hay4HOH
JIUTEPATYPBL.
Iounck
JIONIOJTHUTENIbHON
HUH(POPMAIHH 110
Teme (pabota ¢
oubnmorpaduyec
KM MaTepHaIaMH,
C DNICKTPOHHBIMH
6ubnrorexkamu U
30P,
HUH(POPMAIIOHHO-
KOMMYHHKAIIHOHH
BIC CCTH
HurepHer).

WnauBunyansHoE
cobecenoBaHue.
WnauBunyansHOE
CO-00IIICHUE Ha
3AHSATHH.

2.3 OmnacHOCTb TOpPaXKECHUS
NEKTPUYCCKIM TOKOM
3amuTa or TIOPAYKEHHUS
NEKTPUYCCKIM TOKOM

CamocTosTensHoe
u3ydeHue yueOHoun
U Hay4HOH
JIUTEPaTypBhI.
Tlouck
JIOTIOJTHUTEJIbHOM
UHPOPMAIIH IO
Teme (pabota ¢
oubnuorpaguyec
KUM MaTepHajamy,
C JIEKTPOHHBIMHU
O6ubnrorexkamu 1
20P,
UHPOPMAIOHHO-
KOMMYHHKAIIMOHH
BI€ CETH
WutepHer).

NnauBunyansHoe
cobecenoBaHue.
NnauBunyansHoe
co-o0IeHre Ha
3aHATHU.

HUroro no pazneny

19

HUroro 3a cemectp

18

18

35

3a4€T

Hrtoro no aucumminze

18

18

35

3a4€CT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. B yueGHOM mpo1iecce MpeIyCMOTPEHbI 3aHATHS B opMe pa300pa KOHKPETHBIX CUTYalUi, CBSI3aHHBIX
C UCII0JIb30BAHUEM COBPEMEHHBIX CUCTEM aBTOMATU3HPOBAHHBIX AJIEKTPOIPUBOAOB U JIEKTPOCHAOKEHHUS.

2. Ilpu mpoBeneHHUM JTAOOPATOPHBIX M MPAKTUYECKUX pPabdOT paccCMaTpHUBAIOTCSA TECTHl 1O TEMaM B
MHTEepaKTUBHOU popme. OOBeM 3aHATHI B UHTEpAaKTUBHOU popme.

3. YacTp 3aHATHH JTEKIIMOHHOTO THIIA IIPOBOSITCS B BUJIE TPE3CHTAINH.

4. llpakTuyeckue 3aHATHUS MPOBOJATCS C HCIOJIB30BAHUEM PEKOMEH]YEMOI'O IPOrpaMMHOIO
o0ecrieueHus.

5. B pamkax yueOGHOro Kypca IpeyCMOTPEHbI BCTPEUH C IPEICTAaBUTENIIMU POCCUNCKUX U 3apyOeKHBIX
KOMITaHUH, FOCY/IapCTBEHHBIX U OOIIECTBEHHBIX OpPTaHU3alMid, MacTep-KiIacchl SKCIIEPTOB U CHEUAINCTOB 10
TEeMaTHKe Kypca.

6 YueOHO-MeTOANYeCKOe oDecTiedeHre CAMOCTOSITe/IbHOI padoThl 00yUyaroLIMXcs
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHbIE CPeACTBA 1/l POBeAeHUs POMEKYTOUYHOM aTTecTAluH
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOMMYecKOe H HHPOPMAIIMOHHOE 00ecTieueHrue THCITUTITHHBI (MOTYJIs1)

a) OcHoBHas1 TMTEpPaTypa:

1.Kopuuios, I'. I1. PacueT u BbI0OD 251€KTPO0OOOPYIOBaHMS POMBIILICHHBIX peanpusTuii = Calcul et
choix d eguipement electrigue des enterprises industrielles : yue6noe mocodbue / T'. I1. Kopuumos, A. A.
Hukomaes ; MI'TY. - Maruuroropck : MI'TY, 2017. - 1 smextpon. omnt. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3149.pdf&show=dcatalogues/1/1136474/3149.pdf
&view=true (mata obparenus: 04.10.2019). - MakpooOBeKT. - TEKCT : 3IIEKTPOHHBIH.

2. Bacuibes, B.I'. DuektponpuBoa. DHepreTuka snekrponpuBoaa: Yueobuuk / b.I'. Bacuiabes. - M.:
Conon-npecc, 2015. - 268 c.

3. Amnyumn, A.C. Cucremsl ympasienusi osnekrpornpuBogoB / A.C. Anyumn. - Bomorma:
HNudpa-Unxenepus, 2015. - 373 c.

0) lonoJiIHUTE IbHAS JIATEpaTypa:
1. AnekceeB, K.b. MukpokontposuiepHoe ymnpaicaue siaekrpornpuBogom / K.b. Anekcees, K.A.
[Manaryra. - M.: MI'I1Y, 2008. - 298 c.

3. AcrameB, B.K. Mammnoctpoenne. Dumuknonenus. B 40-u 1. DnekrponpuBon. I'mapo- wu
BuOponpuBoasl. T.1V-2. T'uapo- u BubponpuBoasl. Kuura 2 / B.K. Acrames. - M.: Mamuno-ctpoenue, 2012. -
304 c.

4. bankoBoii, A.I1. [Ipenn3HOHHbIN IEKTPONIPUBO C BEHTHILHBIMU aBUrareasmu: Monorpadus / A.IL
Bbankosoii. - M.: MOU, 2010. - 328 c.

5. Bekumies, P.®. DnekrponpuBoa: YdeOHOe mocoOue s akajgeMudeckoro OakamaBpuata /| P.O.
bexumes, FO.H. Jlementses. - JIrobepust: FOpaiit, 2016. - 301 c.

6

7. BacunbeB, B.}O. DnekrponpuBoa. Duepreruka snekrponpuBoaa / B.1O. Bacunbes. - Boso-ria:
Wndpa-Uuxenepus, 2015. - 268 c.

8. I'ymekoB, I'.M. Cucrembl aBTOMaTH3UPOBAHHOTO yIpaBieHuUs AektponpuBogamu / 1. ['yapkoB. -
Munck: Hosoe 3nanue, 2007. - 394 c.

9. lenucos, B.A. DneKTponpHuBO/Ibl IEPEMEHHOTO TOKA C YaCTOTHBIM yIpaBieHHeM: Y yeOHoe nocoodue /
B.A. Ilenuncos. - Ct. Ockoin: THT, 2013. - 164 c.

10. Enudanos, A.I1 OcuoBsl anekrponpusoza / A.I1 Enuganos. - CII6.: Jlans, 2008. - 192 c.

11. Enudanos, A.I1. Ocuosl anektponpuBoaa / A.I1. Enudanos. - CI16.: Jlans,



2009. - 192 c.

12. Enudanos, A.I1. Dnexrponpusox: Yueouuk / A.Il. Enudanos, JI.M. Munaituyk, A.T.
I'ymunackuii. - CI16.: Jlans, 2012. - 400 c.

13. Enudanos, A.I1. Dnexkrponpuson / A.Il. Enudanos. - CII0.: Jlans, 2012. - 400 c.

14. Emudanos, A.Il. OcHoBbl 3nektponpuBoaa: Yueonoe nocobue / A.Il. Enudanos. -
CII0.: Jlaus, 2008. - 192 c.

B) Meroauyeckue yKasaHus:

1. UccnenoBanue acMHXpOHHON MamMHbI: MeTonnYecKue yKa3aHUS MO BBINOJIHEHUIO
nabopaTopHOi pabOTHI CTYAEHTaMU OYHOW M 3a04HOM (opM oOyueHus cnenuaabHOcTH "['OpHOE
neno". Marautoropck: MI'TVY, 2015. — 14 c.

2. UccnenoBanue yacToTHOTO TipeoOpazoBatens Simens Micromaster 420: Metoauueckue
YKa3aHHUs 110 BBIIIOJHEHUIO J1a00paTOpHOI paboThl CTyI€HTaMU OYHOM M 3a04HOI (opM 00yueHus
cnerransHOoCTH "["OpHOE Meno". Marautoropek: MI'TY, 2015. - 14 ¢.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypebl:

IIporpammHoe o0ecnieuenmne

HaumenoBanue [10 Ne norosopa CpoK erCcTBUS TULEH3UN
7Zip ¢B0001HO pacmpocTpansiemoe 10 0eccpovYHO
IIpodeccuonanbHbie 02361 JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
®denepalibHOE TOCYIaPCTBEHHOE OIOPKETHOE YUPEKICHHE
«DenepanbHbIit HHCTUTYT npomsinuiennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH

Nudopmannonnas cucrema - EnuHoe OKHO JocTyma K URL: http://window.edu.ru/
nH(OPMAaLIMOHHBIM pecypcam

ITouckoBas cucrema Axkagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

Hanmonansnas napopmannonHo-anamtrueckas cucremalURL:
— Poccwuiickuii unnekc Hayunoro nuruposanus (PUHLL)  |https://elibrary.ru/project_risc.asp

9 MarepHaILHO-TEXHHYECKOe o0ecreueHne TUCIUIIHHBI (MOLYJIA)

MaTepI/IaJIBHO-TeXHI/I‘IeCKOS obecneyeHne JUCHUIIIMHBI BKIIFOYACT:



Y4eOHble ayAUTOPUU IS IPOBEICHUS 3aHITHH |

- MyJbTUMEAUNHBIE CPEJICTBA XPAHEHUS, IEPEIAYM U NTPEACTABICHUS HH(DOPMALIUH.

Y4eOHble ayAUTOPUH IS TPOBEICHUS 3aHATHI [T IPOBEICHHS PAKTUICCKUX 3aHITHH:

- MyJbTUMEAUNHBIE CPEJICTBA XPAHEHUS, IEPEIAYM U NIPEACTaBICHUS HH(OpMaLINY;

- IOCKa, MYJIIbTUMEUNHBIN IPOEKTOP, IKPAH.

VY4eOHble ayTUTOPHUH ISl IPOBENICHHSI TPYIIIOBBIX U HHINBUAYAJIBHBIX KOHCYIbTALUH,
TEKYILEro KOHTPOJIS U IPOMEXYTOUHOM aTTeCTalluu

- MyJbTUMEAUNHBIE CPEJICTBA XPAHEHUS, IEPEIAYM U NIPEACTaBICHUS HH(OpMaLNY;

- IOCKa, MYJIIbTUMEUNHBIN IPOEKTOP, IKPAH.

[Tomerenus a1t CaMOCTOATENLHON pabOThl 00yUYaIOIIUXCSI:

- IepcoHaJIbHbIC KOMIIbIOTEPHI ¢ makeToM MS Office, BEIX00M B MHTEPHET U C JIOCTYIIOM
B 3JIEKTPOHHYIO 00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lomemienns nans  XpaHeHUs U OPO(PUIAKTUYECKOTO OOCITYKUBaHUS Yy4eOHOTO
000pyI0BaHUS:

- CTeJUTXHU IJIsl XpaHEHUs Yy4eOHO-HATJAIHBIX TMOCOOMH M y4eOHO-METOIUYECKOn
JOKYMEHTAI1H.

Jlaboparopusrit creng FESTO



[Tpunoxxenue 1

Y4yeOHO-MeTOAUYECKOE 0O0ecTieYeHrne CAMOCTONATe IbHOH padoThl 00y4Yarouxcs

[To muctumuinHe «IIEKTPOOOOPYIOBAHUE B IIEKTPOCHAOKEHNE TOPHBIX MPEANPUATHID IPETYCMOTPEHA
ayJUTOpPHAs ¥ BHEAYJAUTOPHAS CAMOCTOSITeNIbHAs paboTa 00yJIatONIIXCsl.

CamocTosTenbHas paboTa 110 OCBOSHUIO AUCIUIUIMHBI HEOOX0IMMa ISl YriTyOJIEHHOTO M3yUeHHs MaTepuaa
kypca. CamocTosiTenpHasi paboTa CTYACHTOB pEerjaMEeHTUPYETCs rpapKkaMu y4eOHOro mmpolecca v
CaMOCTOSITENIbHOM pabOTHI.

CaMocTosTeNIbHaAs pa60Ta CTYACHTOB COCTOUT M3 CIICAYIOIINX B3aNMOCBA3aHHBIX JacTeH:

1) U3yueHue TeopeTnveckoro mMarepuaia B popme:

e (CamocTosTenbHOE N3yuyeHHe Y4eOHOM 1 HayuHO JIMTEPATYPHI 110 TEME

e [louck momonmHuTEeNnbHOW HMHpOpManuu mo teme (pabota ¢ OGubOIMOrpadguueckuM MaTepuaIamu, c
ANeKTpOHHBIMU OnOIMoTekamMu U JOP, nHPOpMaIMOHHO-KOMMYHUKALIMOHHBIE ceTH MHTepHET).

OcraTo4HbIC 3HAHUS OTIPEICIISIFOTCS Pe3yJIbTaTaMy C/Iauu (3adeTa).

2) TloaroToBka K J1ab0OpaTOPHBIM 3aHATHSIM
Ilepeuens meopemuueckux 60npocos K 1a00pamopHvim padomam

Tema 1.1 OcobGeHHOCTH IKCIUTyaTAIlliU ¥ KOHCTPYKTHBHOTO HUCITOJTHEHHS TOPHOTO AJIEKTPOOOOPYI0BAHUS
VYcnoBust 3KCIUTyaTalluu  3JIEKTPOOOOPYAOBAaHUSA TMpPU TMOA3EMHOM U  OTKPBITOM pa3paboTKe MOJE3HBIX
uckomnaeMbix. OCOOEHHOCTH KOHCTPYKTUBHOT'O MCIIOJIHEHHUSI TOPHOTO 3JIEKTPOOOOPYAOBAHHUS.

[lonsitue 00 ypoBHEe M BHUAAaX B3pbIBo3amUTH. Kiaccudukamus sieKTpooOOpyAOBaHUS IO YPOBHIO
B3pbIBO3AIIUTEL. Buapl B3pbiBo3amuThl. TpeOoBaHUS, MPEABSABISEMblE K TOPHOMY 3JIEKTPOOOOPYIOBAHUIO
HOPMAaJIbHOTO, OBBIIICHHON HA/IeKHOCTH, B3PHIBOOE30MIACHOTO, 0COO0B3PHIBOOE30MACHOTO UCTIOTHEHHS.
O6nacTh TPUMEHEHHUS 3JIEKTPOOOOPYIOBaHUS Pa3IMYHOrO HUCIoJHEHUs. lcnblTaHue B3pHIBOOE30MACHOTO
anektpooOopynoBanus. TpeboBaHus mpaBusl 6€30MACHOCTH K PyJTHUYHOMY OOOpYIOBaHUIO, HAXOAAIEMYCS B
JKCIUTyaTaluu.

Tema 1.2 OcHOBBI 2JIEKTPONPUBOAA

OcHoBHble onpeaencHus u kinaccudukanus. Mcropus passutus snexrpornpuBoja. [lonartus o0 ycrpoiictBe
ANEKTPONPUBOJIA. DJIEKTPONPUBO/IbI, MPUMEHSIEMbIE Ui TOPHBIX MAIIMH W YCTAaHOBOK: OCHOBHBIE THIbI U
KOHCTPYKTHUBHBIE 0COOCHHOCTH. MeXxaHN4eCcKHe XapaKTepPUCTUKHU M CBOMCTBA JBUTATENICH MOCTOSTHHOTO TOKA C
MOCJIEIOBATENIFHBIM U CMEIIAaHHBIM BO30YX/IeHHEM, 0071acTh UX MPUMEHEHHsI. MeXaHU4ecKrue XapaKTepUCTUKH
U CBOMCTBA JBUTATENCl MEPEMEHHOT0 TOKAa, JKCIUTyaTallMOHHBbIE OCOOCHHOCTH W 00JacTh UX MPUMEHEHUS.
OcoOeHHOCTH  yIpaBJieHHs] ABUTATEISIMU IIOCTOSIHHOTO U TMepeMeHHoro Toka. CrocoObl peanu3anuu
peryaupoBaHusl 4YacTOThl BPALIEHUS M PEBEPCUPOBAHMS AIIEKTPOJBUTATENEH. DNEKTPONPUBOJ IO CUCTEME
reHepatop-aurarens (I'-/I): KOMIOHOBKA, MeEXaHUYECKHE XapaKTePUCTHKU H cBoHcTBA. OCOOEHHOCTH
AIIEKTPUYECKUX TMPUBOAOB MO cucteme [-J[ ¢ OAHOCTYNMEHYATHIM BO30YXICHHEM H TPEXOOMOTOUHBIM
nBUTareneM, oomactb npuMeHeHus. OCOOEHHOCTH IEKTPUUECKOTO MprBoAa No cucteme ['-J[ ¢ MarHUTHBIM WK
AIIEKTPOMArHUTHBIM YCUJIUTENEeM U 001acTh X mpuMeHeHus. OCOOEHHOCTH JJIEKTPUUYECKUX IMPUBOAOB IO
cucreme ['-J] ¢ TuprcTOpHBIM BO30yIUTEIEM, THPUCTOPHBIH MpeobpazoBarenb-aBurareis (T11-/1) u yacToTHbIHI
npeoOpazoBarens-apuratens (UIl-J1), obmacte ux mnpumeHeHus. [lonokeHHss O BBIOOpPE DIEKTPUUYECKUX
JBUTATENIEl MO MOIHOCTH C YY4eTOM XapaKTepa Harpy3Kd U YCIOBMI JKCIulyaTtanuu. TpeOoBaHUS MpaBUII
texHnyecko okcruryatanmu  (IITD) w mpaBun 6Ge3omacHoctu (I1B) mpu sKcrTyaTanii W pEeMOHTE
AIEKTPOABUTATEIIEH.

JlaboparopHo-nipakTuueckoe 3ansaTue 1.2.1

N3yuenue cxem anexkrponpusoa no cucreme I'-J1. Perynuposanue yactoTsl BpamieHus B cucteme ['-/1.



Tema 1.3 Pynnuunble anekTpoaBUraTenu

OcHoOBHBIE OIpeIeNieHHs U KiaccuuKanus. DIEeKTPOABUraTeNId eIUHON CEpHH Il YIOJbHBIX ImaxT. O6macTh
IIPUMEHEHHUSI Pa3JIMYHBIX BUJOB IIPUBOAA. PO/ TOKa ¥ BENIMYMHA HANIPSDKEHUS VI IUTAHUS dJIEKTPOABUTATEIICH.
OOuue nojoxkeHuss Mo BbIOOPY 3iexTpoasurareneil. Harpysounsle nuarpammel. HarpeB u oxnaxiaeHue
aneKkTpoaBurareneil. Pexumsl paboThl 3nexTpoaBurareneil. BbiOOp MOIIHOCTH 3NEKTPOABUraTeNs IpU
Pa3IMYHbIX PEKUMaX pabOTHI.

OKCIuTyaTanusl 3JIeKTpoJBUrareneii. XapakTepHble HEUCIPABHOCTH. MOHTaX, PEMOHT U HCIIBITaHUE
anekrpoasurateneii. IITO wu IIb npu TexHWYeCcKOM OOCTY)KMBAaHWHW, OKCIUTyaTalldM MW PEMOHTE
3IEKTPOBUTATEIICH.

JlabopaTopHo-TipakTHueckoe 3anstue  1.3.1

N3ydyeHrne KOHCTPYKLMH, MEXaHUYECKOM XapaKTepUCTHUKU U OCHOBHBIX CBOMCTB Tpex(a3HbIX aCHHXPOHHBIX
AJIEKTpOIBUraTesel. BeIsBIEeHNE U YyCTpaHEHUE HENCITPABHOCTEN.

Tema 1.4 Onexkrtpuueckas amnmaparypa yIpaBiI€HHS W 3alUTbl JIEKTPUUYECKUX JBUTATENed MAaIlMH MU
MexaHu3MOB Hanpspkenuem 10 1000 B

Haznauenune u kimaccugukanus annaparypbl yIpaBiICHHUs U 3alUTHL. Y CIOBHbIE Tpaduueckre 0003HAYCHUS
JJIEMEHTOB B AIEKTPHUUECKUX CXEMAX.

AmmapaThel ¥ IPUHIIUMITAATIBLHBIE CXEMbl MAKCUMAJIBLHOM TOKOBOM 3ammThl. PacueT, BEIOOp M MOBEpPKa YCTAaBOK
TOKa U OJIOKOB MaKCHMaJbHOM TOKOBOM 3allUThl, BCTaBOK IUIABKUX MpeAoXpaHuTesNeld. Amnmaparel M
MIPUHLUTNIAAIBHBIE CXEMBI TEIJIOBOM 3aIlMTHI, 3aLIUTHI OT ONPOKUIBIBAHUS NI HECOCTOSIBIIETOCS ITyCKA.
OnekTpuyeckas anmaparypa pydHOIro M IOJyaBTOMAaTHYECKOTO YIIPABICHHUS AIIEKTPUYECKUMU JIBUTATEISIMU
MaliMH ¥ MexaHu3MoB. Has3nauenue, THUINBI, OCOOCHHOCTH KOHCTPYKIIMHM pa3beIUHUTENEH, pPYUHBIX
B3pPBIBOOE30IIaCHBIX ITyCKaTeNeH, KOHTPOJIJIEPOB, aBTOMAaTHUECKUX BBIKIIIOYATEIIEH.

KoHTakTHas cuctema anmapaTypbl yIpaBlIeHUs, dJ€KTpUYecKas Jyra U crnocoObl ee rameHus. besayrosas u
OECKOHTAKTHasi KOMMYTalLHsl.

DJeMeHTHI annaparypsl IUCTAHIIMOHHOTO U aBTOMaTHYECKOTo yrpasiieHUs. HazHaueHue, TUIIBI, 0COOEHHOCTH
KOHCTPYKIIMU KHOTIOYHBIX ITOCTOB, OJIOKOB U IYJITOB YIPABJICHUs, KOHTAKTOPOB.

OneKTpHYecKas anmnaparypa JUCTAHIHOHHOTO ¥ aBTOMaTHYECKOTO YIIPABJICHUS dJICKTPUYECKUMU JBUTATEISIMU
MalllMH M MeXaHU3MOB. OCHOBHbIE BHJbl, MPUHIMIINAIBHBIE CXEMBbl 3aIIUThI M OJIOKUPOBOK OT HOTEPU
YIpPaBIIEMOCTH, OT OOpbIBA MM YBEIMYEHHUS CONPOTHUBICHMS LIENM 3a3€MJICHHUS, TOKOBOM 3alllUThl OT
neperpys3Kku, OJIOKUPOBKH, PENATCTBYIONIEH BKIIOYEHUIO ITyCKATeNs IIPU CHWKEHUN COIIPOTUBIICHUS U30JIALUH
HU)KE HOPMHUPYEMOM BEIMYMHBI B OTXOJILEM YYaCTKE CETH U OT OJIOKUPOBKHM, OIpaHMUYMBAIOIIEH 4acTOTy
BKJIFOUEHUS ITyCKATEJIA.

PeBepcuBHBIE M HEPEBEPCUBHBIE MAarHWTHBIE IIyCKAaTelId B PYAHUYHOM HcnojHeHuW. HaszHadeHue, Tubl,
TEXHUYECKUE XapaKTEPUCTHKH, YCTPOHUCTBO, CXEMBbI JIEKTPUUECKUX COSMHEHUN. Bupl 3a11Thl U GJI0KUPOBKH.
Pon ynpasnenust. Buasl curnanu3zanuy, BO3MOXKHbIE HEUCIIPABHOCTH U CIIOCOOBI MX YCTPaHEHHUS.

MarHuTHble CTAHIMM Ui JOOBIYHBIX, IPOXOJYECKUX, TPAHCHOPTHBIX MAIIMH U MeXaHu3MoB. Ha3HaueHwue,
THUIIbI, TEXHUYECKUE XapAKTEPUCTUKHU, YCTPOUCTBO, CXEMBI NIEKTPUUECKUX COCTUHEHUM.

IlyckoBple arperartbl s pydHBIX OJ€KTpocBepi. Ha3HaueHue, TUIBI, TEXHUYECKHE XapaKTEPUCTUKH,
YCTPOMCTBO, CXEMbI 3JIEKTPUUECKUX coequHEeHui. Buapl 3amuTtsel U OnokupoBku. Pox ynpasienus. Bunel
CUTHAJIN3aLIUH, BO3MOKHbIE HEHCIPABHOCTU M COCOOBI UX YCTPAaHEHHMS.

ITopsinok BeIOOpa U MpoBEpKU anmnapaToB ynpasieHus. I1b npu skcrtyaTauu 1 peMOHTE JIEKTpoannaparyphl.
JlaboparopHo-nipakTuyeckoe 3anstue 1.4.1

HcnbiTaHne 1 HaCTPOKKa MaKCHUMAJIBHOM TOKOBOM 3aIllMThI aIlllapaTos.

JIaboparopHo-nipakTUyeckoe 3aHsaTue 1.4.2

W3ydyeHne KOHCTpPYKLUHMMH, NPUHLUIA JACHCTBUS M CXEM DJIEKTPUYECKUX COEIUHEHMM armaparoB pPy4HOIO
YIpaBICHUS: pa3beAMHUTENEH, pPYYHBIX IIyCKaTelel, KOHTPOJIJIEPOB, aBTOMAaTHYECKUX BBIKJIIOUYATEIEH.
HcnpiTanne annapaTtoB pydHOTO YIPABIJICHUS.

JIaGopatopHo-npakTHueckoe 3ausaTtue 1.4.3

N3ydyeHne KOHCTPYKIMi, IPUHINIIA AEHCTBUS U CXEM JIEKTPUUECKUX COETUHEHUI HEPEBEPCUBHBIX MArHUTHBIX
nyckarenei. McnslTanue anmnaparos.

JIaGopaTopHo-nipakTHuecKkoe 3ausTue 1.4.4



N3ydyeHune KOHCTPYKLMHI, TPUHUUIA JEUCTBUSA U CXEM JIEKTPUUECKUX COEAMHEHUN HEPEBEPCUBHBIX MArHUTHBIX
IyCKATeJIEN pa3JInuHbIX TUIIOB. VcibITaHUE ammapaTos.

JIaboparopHo-nipakTHueckoe 3ansaTue 1.4.5

N3ydyeHrne KOHCTpYKUUH, NIPUHIMIA IEUCTBUSA U CXEM BJIEKTPUUECKUX COETUHEHHUI peBEpPCUBHBIX MAarHUTHBIX
nyckarenei. McnpiTaHue annaparos.

JlabopaTopHo-TipakTHyecKoe 3ansrue 1.4.6

N3yuenne KOHCTPYKIMN, IPUHIMIA IEUCTBUSA U CXEM NIEKTPUYECKUX COCTMHEHUN MAarHUTHBIX ITyCKaTeIen Ha
Hanpspkenue 1000 B. McnbiTanue annapaTos.

JlabopaTopHo-TipakTuueckoe 3anstue 1.4.7

N3ydeHne KOHCTPYKUMI, NPUHIMUIIA AEHCTBUS M CXEM OJJIEKTPUYECKUX COCIUHEHWW MArHUTHBIX CTAHIUN
ynpasieHus. VcnpITaHue CTaHIUM yIIpaBICHUSI.

Tewma 1.5 DnekTpooOopyaoBaHuE ISl OCBEIIEHUS MOI3€MHBIX TOPHBIX BBIPAOOTOK

3HaueHUE OCBEUICHMS IMOJ3EMHBIX TOpPHBIX BBIPAOOTOK. (OCHOBHBIE CBETOTEXHUYECKUE BEJIUYUHBI.
DneKTpuyecKrue UCTOYHUKHU CBETa U UX CBOMCTBA.

CranuoHapHble UM MEPEHOCHBIE PYAHUYHBIE OCBETHTENbHbIE NpuOOpsl. Ha3zHaueHue, THMBI, TEXHUYECKHE
XApaKTEPUCTUKU U YyCTPOMCTBA, CXEMBbI BKIIFOUEHUS B CETh.

OnexTpooOOpyA0BaHNE M NPUHIUIHAIBHBIE CXEMbI AJIEKTPOOCBETUTENBHBIX YCTAHOBOK. MeTojapl pacueTa
AIIEKTPUYECKOTO OCBEIEHHS MO3eMHbIX BbIpaboTok. HopMel ocBemienHocT pabouux mect. Tpebosanus 1T
n I1b npu 3kcruTyaranyy OCBETUTENBHBIX CETEN U YCTAHOBOK.

JlabopaTopHo-TipakTHyeckoe 3anstue 1.5.1

N3ydyeHne KOHCTPYKIMH 3JIEKTPOOOOpYyIOBaHHS W cOOpKa d3JIEKTPUYECKOM CXEeMbl CTallMOHApHOU
OCBETUTEIBHON YCTaHOBKH.

Tema 1.6 DnekTpooOopydoBaHWE H DIICKTPUUECKHE CXEMBbI AWCTAHITMOHHOTO VIPABICHUS MAallWHAMU,
MEXaHHU3MaMH U yrie100bIBaIOIIMMH KOMIUIEKCAMH

OO6mue cBepeHus o0 yIOpaBlIEHWM MalllMHAMHU, MEXaHM3MaMHU M YyriieJoObIBAIOUIMMHU KOMILIEKCaMu. Buabl
ynpasieHus. [IpuHIunuanpHple CXeMbl JUCTAHIIMOHHOTO YIIPAaBJIEHUS FOPHBIMU MAallMHAMHU: TPEXIPOBOIHAS,
JBYXIIPOBOHAS, TBYXIIPOBOAHAs 0e3 camodukcauu. JJocTonHCTBa U HEJOCTATKH.

OcHoBHbIe TpeOOBaHUS K cXeMaM AMCTaHLMOHHOTO yIpaBjieHHs. Bubl 3aluT, IpeyCMOTPEHHbIE B CXeMax
JTMCTaHLIMOHHOTO yIpaBJeHHUsI, OJIOKHPOBKA MOCIEI0BATEIbHOCTH BKIOUCHHUS ITycKaTemneil.
JlaGopaTopHo-TIpaKkTHUecKoe 3ansaTue  1.6.1

COopka 1 ucnbITaHUE SJEKTPUUECKON CXEMbI TMCTAHIIMOHHOTO YIIPABICHUS YrOJbHBIM KOMOAHOM.
JlaGopaTopHo-TipaKkTH4YecKoe 3ansaTue  1.6.2

COopka 1 ucnbITaHUE EKTPUUECKON CXEMBbI TUCTAHIIMOHHOTO YIPABICHUS PYUYHBIM 3JIEKTPOCBEPIIOM.

Paznen 2 DnekTpocHaOkeHHEe TOPHBIX MPEANPUATHIA

Tema 2.1 DnexTpocHaOkeHUE MOA3EMHBIX MAILIMH U MEXaHU3MOB

XapakTepucTHUKa MPUEMHUKOB 3JIEKTPUUECKOM S3HEpPruM B NOA3EMHbIX BbIpaboTkax. CrocoObl NUTAHUA
MOJI3EMHBIX JIEKTPOTIOTpeOuTeneld. BriOop Mecra pacnofioKeHUs LEHTPaJbHOM MOJ3EMHOM MOJCTaHIUU
(LITIIT), ee ycrpoiicTBO, oOopynoBaHue. PacmonoskeHHMe M YCTPOMCTBO pacHpeAeauTeIbHBIX IOJI3EMHBIX
nyHktoB (PIIIT) nanpsbxenuem cebimie 1000 B.

Pynauunas anmaparypa ympaBlieHUs M 3alluThl HampsbkeHueM 6 kB. KowmmuiekTHble pacripenenuTenbHble
yerpoiictBa (KPVY) mist moa3eMHbIX TOpHBIX BhIpaOOTOK. HazHaueHue, THUIBI, TEXHUYECKUE XapaKTepUCTUKH,
YCTPOMCTBO, CXEMbI 3JEKTPUYECKUX COECIUHEHUH. BuIbl 3alUT M CUTHAIM3AUUH. OJEKTPUUECKUE U
MexaHHuecKue OIOKUpOBKU. Poj yrpaBiieHus, BO3MOYXKHBIE HEUCIIPABHOCTH U CIOCO0B!I MX ycTpanenus. [1b npu
TEXHUYECKOM 00CTY)KMBAHUH, SKCIUTyaTallii U PEMOHTE AJIEKTPOYCTAaHOBOK HamnpsbkeHueM cpbiiie 1000 B.
OCHOBHBIE TPUHIMIBI T[OCTPOEHUS CHUCTEM JJIEKTPOCHAOXKEHHsS MAalluH M MEXaHU3MOB OYHUCTHBIX U
MOJITOTOBUTENBHBIX 3a00€B JUI MIaXT C MOJIOTMM, HAKJIOHHBIM U KPYTBhIM 3aJIeTaHUEM I1JIaCTOB.

[lepensuxHbie TpaHchopMaTOphl U TpaHCHOPMATOPHBIE MOACTAHIIMU JUIS TUTAHUS TOA3EMHBIX TOTPEOUTENEH.
Ha3nauenue, THIbI, TEXHUUECKHE XAPaKTEPUCTUKH, YCTPOMCTBO, CXEMBI AIIEKTPUUYECKUX COETUHEHUN. Bubl
3a0IUT M CHUTHAJTU3AlMU. OJEKTPUUYECKHE U MeXaHM4YecKue OJOKMpOBKU. Poj ympaBieHHs, BO3MOKHBIE



HEHUCIIPaBHOCTH U CHOCOOBI UX ycTpaHeHus. OmnpezeneHre MOLTHOCTH U BBIOOp 000pYIOBaHHS y4acTKOBOM
TpaHchOpMaTOPHOH MMOICTAHIINH.

[laxTHble KabenbHBIE ceTu. Ha3zHauenue, Mapku, ce4eHUs U IOIyCTUMBIE HAarpy3KHU Ha CHIIOBBIE JKMIIBI KaOeJIsl.
CriocoObI MPOKITAIKK Ka0eliel B TIOI36MHBIX TOPHBIX BBIPAOOTKAX.

OcHOBHBIE METOJIBI pacyeTa, BHIOOpa W MPOBEPKH KaOENBHBIX CETeH, ammapaTypbl YHOpPaBJICHHS M 3aIIUTHI.
Pacuer HU3KOBOJILTHON KaOEIbHON CETH MPH IYCKE U HOPMAIbHBIX PEKUMax padoThl. PacyeT TOKOB KOPOTKOTO
3aMbIKAHHUS.

JlabopaTopHo-tipakTuyeckoe 3anstue 2.1.1

N3yuenne KOHCTpyKIMHA U cxeM J3nekTpudeckux coenuHennit KPY wHanpsbxkenuem 6kB. Vcnbitanue
ANEKTPUYECKUX AIIApPaTOB.

JlabopaTopHo-TipaKTHUecKoe 3ausaTue 2.1.2

N3ydyeHne KOHCTPYKIUNA U CXeM 3JIEKTPUUECKUX COCTUHEHUH MepeABIKHBIX TPaHCPOPMATOPHBIX MOACTaHIIUH.
HcnpiTanue TpanchopMaToOpHBIX MOICTAHIIHH.

JlabopaTopHo-TipaKkTHyecKkoe 3anstue 2.1.3

[IprnoOpeTreHne HaBBIKOB COEIMHEHUs M peMoHTa KaOened. VcmblTaHue maxTHBIX T'MOKMX Kabenel mociie
pEMOHTA.

Tema 2.2 DnexTpocHaOXeHNE PYIHUKOB U LIaXT

XapakTepucTuka NOTpeOuTeneil 3JIeKTPOIHEPTrur Ha TOpHBIX mNpeanpusTusx. Kareropum mnotpedureneit
AJIEKTPOIHEPTHH B OTHOLLIEHUHU O0eCTIeueHUs] HaJIe)KHOCTH UX AJIeKTpocHaOkKeHHs. CXeMbl 3JIEKTPOCHA0XKEHUS
PYIHUKOB U IIAXT.

YCTpoHCTBO BO3AYIIHBIX JUHUM 3yieKTponepenad. Tumbl U MapKu MPOBOJOB, CHOCOOBI MX KpEIJIeHUS U
coeTMHEHUS. THUITBI U KOHCTPYKITUH OTIOP. Y CTPONUCTBO KaOEIbHBIX JIMHHUH. THIIBI 1 MapKH KaOelel, CnocoObl UxX
MPOKJIAIKH.

Bo3nukHOBeHME, BUABI W TOCHEACTBUS KOpPOoTKuX 3ambikaHui (K3). Tepmuueckoe u 37€KTPOIMHAMHYECKOE
neiicteue TokoB K3. Xapakrepuctuka mporecca K3. Pacuer TokoB K3 u criocoOb1 ux orpaHnyeHUsI.
DnexkTpooOOpyA0BaHHE MOBEPXHOCTH MIAXT. OJIEMEHThl BBICOKOBOJHTHOTO OOOpYIOBaHHUS MOACTAHIUH.
Haznauenwue, TUIIBI, TEXHUYECKUE XapaKTEPUCTHUKU. Y CTPOMCTBO U BHIOOD M30JIATOPOB, IIIUH, IPEIOXPAHUTEIIEH,
pa3beIMHUTENEH, BBIKIIOYATENICH HArpy3Ku, OTACIIUTENEH, KOPOTKO3aMbIKaTeIeH, MAcCIsSHbIX M BO3YIIHBIX
BBIKJIIOYATENIC, H3MEpPUTENbHBIX TpaHCHOPMATOPOB TOKA W  HANPSIKEHUS, PEAKTOPOB, CHUJIOBBIX
TpancpopmaTopoB. [IpuBoIbI pa3beAMHUTENCH, BEIKIIOUATEIeH Harpy3KU, MacIsIHBIX BBIKITFOUaTEINEeH.

KPYVY, tpanchopmaTopHbIe OJACTAHIIMK. Y CTPOKUCTBO TIaBHOM noHu3uTeapHOM noactanuuu (I'TIIT). 3amutHoe
3a3eMJIeHHe Ha nojacTaHuusaX. KoHTpoub HaJl cocTossHUEM M30JALMU. JJoKyMeHTalus Ha OACTAHIIHAX.

OO6mwme cBefeHHUS O pelieHOM 3amuTe. THIBI pelne U UX KOHCTPYKTUBHBIE 0COOEHHOCTH. CXEeMBbl pelIeHHON
3aIUTHI JIMHUH AJIEKTponepeay, CUIOBBIX TpaHC(HOPMATOPOB U IJEKTPOIBUTaTeNell HanpsbkeHneM cbitie 1000
B.

3amuTa MOACTAHIMHA OT MPSAMBIX YAApOB MOJHHMM. 3alUTa dIIEKTPOOOOPYIOBaHHUS MOJACTAHIUN OT
nepeHanpsikeHus. Mepbl 6€301acHOCTH MpU 00CTYKUBAHUU U IKCIUTYaTallud BBICOKOBOJIBTHBIX alapaToB H
ANEKTPUUECKUX CETEH.

JlaGopaTopHo-TipaKkTHUecKoe 3ansaTue  2.2.1

N3yuenne koHcTpykimid anekTpoodopynoBanus I'TII. McneiTanue smeKTpu4ecKux anmnaparoB HOBEPXHOCTHOM
MIOACTaHIUH.

JlaboparopHo-TipakTUUYecKoe 3aHsaTHe  2.2.2

Cbopka cxeMbl peneitHON 3amuThl. McnbiTanue u HacTpoiika NpubOpoB peeHON 3aIUTHI.

Tema 2.3 TexHUKO-9KOHOMHUYECKUE TTOKA3ATENN HIIEKTPONOTPEOICHHS TOPHBIX MPEANPUATUN

OOmue cBeeHHs O TEXHMKO-dKOHOMMUYECKMX IIOKas3aTesX dJIeKTponoTpeOneHus. YueT pacxoja
IEKTPOIHEPTUM HAa TOPHBIX MPEANPUATHSAX. YIEIbHBIE HOPMBI pacxojia 3JIEKTPOIHEPIUU OTACIbHBIM
TEXHOJIOTMYECKUM ITPOLIECCOM F'OPHOTO MPOU3BOACTBA U NPEANPUITHEM B LIEIOM.

Koadduuuent mourHocTH 37eKTpoycTaHoBOK. OrmpeneneHue OOMICMIaXTHOTO Ko3(p@uIMeHTa MOIIHOCTH.
[TpuunHBI ¥ MOCHENCTBUS HHU3KOTO Kod(dduimenra mouiHocTH. PeakTHBHAass MOIIHOCTh. MepompusTHs IO
CHIDKEHHIO MOTPeOIeHUs peaKTUBHOM MOIIHOCTHU M CIIOCOOBI ee koMneHcauu. OpraHu3alMoOHHO -TEXHUYECKHE
MEPOTIPUATHS 110 IKOHOMUH JIEKTPOIHEPTUU.



OmnpeneneHne OCHOBHBIX TEXHHUKO-’KOHOMHYECKHMX TIOKa3zarened snekrpornorpebnenus. OmpeneneHue
CTOMMOCTH 3JIeKTpo3Heprun. Tapudukanus snextposnepruu. OmnpeneneHne ce0ECTOMMOCTH HPOIYKIUHU IO
AIIEMEHTY «JIEKTPOIHEPTUS», YACTBLHOTO MOTPEOICHUS IEKTPOIHEPTUN U SHEPTOBOOPYKEHHOCTH TPYIa.
Tema 2.4 PynHuuyHas CUTHAIU3ALMS U CBSI3b

Pony u HazHaueHue  pyIHUYHOW CHUTHAJW3allMM W CBs3U. Amnmaparypa  curHanmzanuu. CTBOJIOBas,
TPaHCHOPTHAS U JUCIIETYEPCKAs CUTHAIIA3ALHUA.

Buapl pyaauuHol cBs3u. JucneTyepckoe ynpaBieHUE TPOU3BOICTBOM.

Pazgen 3 Dnexrpobe3onacHOCTh

Tema 3.1 OnacHOCTh MOpaXEHUS IIEKTPUUECKUM TOKOM

JleificTBHe DIEKTPUYECKOrO0 TOKAa Ha OpraHu3M 4YeloBeka. Buapl mnopaxeHus. AHamu3 NPUYMH
aneKTpoTpaBMaTu3Ma. DakTopbl, OMPENENAIONINE CTENEHb MOPAXKEHUS DJIEKTPUUECKUM TOKOM. DaKTophl,
BIIUSIOLIME HA UCXO NMOopaykeHusl. OMacCHOCTh MOPAaXEHUS JEKTPUUECKUM TOKOM B CUCTEMAaX C U30JMPOBAHHOM
1 3a3eMJICHHOM HeUTpalbio TpanchopmaTopa.

Tewma 3.2 3ammura OT NOpaXKEHUs MEKTPUIECKUM TOKOM

Mepbl 3alUTBl OT MOPAXEHHS SIEKTPUYECKUM TOKOM. Ha3zHaueHue, ycTpOHCTBO, KOHTPOJb U TMPOBEpPKA
3alIUTHBIX 3a3€MJICHUH B MOJI3EMHBIX TOPHBIX BhIpaOOTKaX. 3a3eMJIeHHE MallHH, allapaToB, MePEABIKHOTO U
MIEPEHOCHOTO 3JIEKTPOOOOPYI0BAHUS.

Anmnapatsl 3allUThl OT YTeUeK TOKa Ha 3€MJII0, X Ha3HauY€HUe, yCTPOUCTBO, 00JaCTh MPUMEHEHHUS. Y CIIOBHbIE
0003Ha4YeHUsI, TPUMEHSIEMbIE B CXeMaX AJIEKTPUUYECKUX COeAMHEHUN. XapaKTepHble HEUCIPABHOCTH B CXeMax
ANIEKTPUYECKUX COCIMHEHUN amnmapaToB 3aIIMThI OT YTeUYEK TOKA Ha 3eMJII0 U CIIOCOOBI UX YCTPAHEHHS.
Oxka3zaHue TOMOIIM TOCTPAJaBUIMM OT BO3ICHCTBHS AJIEKTPUYECKOTO TOKa. TpeboBaHHA K cHUCTEMaM
3a3eMJICHUS U alllapaTaM 3allUThl OT yTeYeK TOKA Ha 3EMIIIO.

JlaGopaTopHo-TipakTHUYecKoe 3ansTue 3.2.1

N3ydeHne KOHCTPYKIHI 3a3eMIISIIOIINX YCTPOMUCTB U CXEM AJIEKTPUUYECKUX COCIMHEHUN aIllapaToB 3alIUThl OT
yTE4eK TOKa Ha 3eMJII0. I3MepeHne ConpoTUBIEHUS 3aIUTHBIX 3a3€MJICHUH.

KypcoBoe npoekrupoBanue

Lenu u 3a1aun KypcOBOrO MPOEKTUPOBAHUSA:

- CUCTEMAaTHU3allMsl, pACIIUPEHHUE U 3aKPEIVICHUE 3HAHUM 10 TUCLMUILINHE;

- NpUOOpeTeHnEe HABBIKOB IMPAKTHYECKOrO HCIOIb30BAaHUS TEOPETUUYECKHX 3HAHUN 1O BBIOOpY, pacyery H
MIPOBEPKE IEKTPUUECKUX CETEH, alllapaToB YIPaBJICHUS U 3alLHTHI;

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOTHI C HAYYHO-TEXHUYECKOW U CIIPaBOYHOM JIUTEPATYpPOHl.

KypcoBoii npoekt opopmiiseTcss B COOTBETCTBUU C JEHCTBYIOIIUMHU TPEOOBAHUSAMHU, T.€. HA CTAHIAPTHBIX JIUCTaX
dbopmara A4. O0BeM KypcoBOTO MpoeKTa cocTaBiseT 15-20 npoHyMepoBaHHBIX TUCTOB TeKcTa. [Ipu Hanucanuu
KYpCOBOTO MPOEKTa clieyeT mnoib3oBarhes AericTByromuMu ['OCTamu. B kypcoBoM mpoekTe J0JKHBI ObITH
MpeICTaBIeHbI TaOIUIbl, TPadUKH, OTPAKAIOIINE PE3YyIbTAaThl PACYETOB.

B kpyr TexHuuecKuX MepOnpHUsITHI BXOIAT:

- TeMaTHKa U 00beM KypCOBOTO MPOEKTA;

- pa3paboTKa U BblAaYa WHAUBUIYAIBbHBIX 33/1aHUH JUIs BBIMOJIHEHUS KYpCOBOTO MTPOEKTa;

- obecnieueHre 00yJaromMUXcsd METOMUECKOM U CIIpaBOYHOMN JIUTEPaTypoOH.

Haubonee nenecooOpa3Hoi, B OTHOLIEHUM pealM3allMM 3a/lad KypcOBOTO NMPOEKTUPOBAHMS, SBISIETCS TeMa
«Bb100p 1 pacyeT palMoOHAIbHOW CUCTEMBI ANIEKTPOCHA0KEHUS YIaCTKa IaXThI».

Bb16op painoHanbHOM CXeMbl 3JEKTPOCHAOKEHHsI, HM3KOBOJBTHOW M BBICOKOBOJBTHOM KaOenbHOW ceTw,
anmaparoB YIpaBJIEHUS U 3aLIUThI JOKEH 000CHOBBIBATHCS U OJKPEIUIATHCS COOTBETCTBYIOIIMMHU pacueTaMH.
ITpumepHbIil IepeyeHb pas3ienoB, peKOMEHIYEMBIX Ul Pa3pab0TKU KypCOBOTO MPOEKTa!

Bseznenue.

Kpartkas xapaktepuctuka yyactka. MexaHuszamus padoT.

Br160p pannoHanbHOM CUCTEMBI 2IEKTPOCHAOKEHHS y4acTKa.

Br160p HanpspkeHUH.



Pacuer ocBemenus. Pacyer u BbIOOp TpaHcOpMaTOpoOB sl MHUTAHUS OCBETUTENBHBIX CETEH M PYyYHBIX
MEXaHHU3MOB.

XapakTepHucTuKa MIPUEMHHUKOB 3JIEKTPOIHEPTUU.

Omnpenenenre MOIHOCTH U BBIOOP y4aCTKOBOM MOJCTAHLIUU.

Onpenenenne AMUHBL KaOenei.

Pa3paboTka pacdeTHOU CXeMbl AIEKTPOCHAOKCHHSI MEXaHH3MOB Y4acTKa.

Pacuer u Bb1OOp Kabens HanpshkeHUeM 6 kB, nuTaromiero ydacrox.

Pacuer 1 BbIOOp HU3KOBOJIBTHON KaOEJIbHOM CETH IO MyCKOBOMY M HOPMAJIbHOMY pEXUMaM.

Pacuer TOkOB KOPOTKOTO 3aMbIKaHUSI.

[TpoBepka ceueHust paboOUMX KU KaOeNel 1Mo TEPMUIECKON YCTOMYMBOCTH.

Pacuer u Bb160p KPVY nHanpsbkenuem 6 xB.

Pacuer, Bb100Op 1 TpOBEpKa HU3KOBOJIBTHOM anmapaTypbl yIpaBlIeHUs U MAaKCUMAJIbHOW 3alUTHI.
KommnekroBaHre HU3KOBOJIBTHBIX PACIPEIITYHKTOB.

Bb160p cXeMbl TUCTaHIIMOHHOTO YIPABJICHUS, CUTHAIU3ALNH U CBSA3H.

Pacyer TeXHUKO-3KOHOMMUYECKUX MOKa3aTeNel JeKTpOCHA0KEHUs yyacTKa.

Pa3paboTka npoTUBOMOKAPHBIX MEPOTIPUATHI U MEPOTIPUATHI MO0 TEXHUKE OE€30M1aCHOCTH.

C uenbio cokpanieHust 00beMa NOSICHUTEIbHON 3alTUCKH PEKOMEHTYETCS:

- KpaTKO M JIaKOHMYHO MPHUBOJIUTH OOOCHOBaHMS MO BBIOOPY M pacueTy HU3KOBOJIBTHON KaOelbHOM ceTw,
anmnapaTypsl YIpaBJIeHHUs U 3alIUThI, HE TOBTOPSITh OAHOTUITHBIE PACUETHI;

- pe3yJIbTaThl pacue€TOB CBOJUTH B TAOIUIIBL;

- HE YUUTHIBaTh NEPEMBIUKH MEXK/Y annapaTaMH, CKOMIUIEKTOBAHHBIMH B €MHBII pacipeleuTeIbHbIA MyHKT;
pu pacyere TokoB K3 pacuer ocymecTBiIsTs METOAOM NIPUBEIEHHBIX JJIUH C UCTIOIb30BaHUEM TaOJIHII.

Pa3paboTka pa3nenoB  KypcOBOTO  IPOEKTa  OCYIIECTBISIETCS [0  WHAWBHAYaJbHOMY  3aJlaHUIO,
CKOPPEKTUPOBAHHOMY WJIM BHIJAHHOMY PYKOBOJIUTENIEM MTPOEKTA.

[IpumepHBIil epeueHb UCXOTHBIX JaHHBIX Ui BBIMOJHEHUS KypCOBOTO MPOEKTa: CUCTEMa pa3pabOTKH, cXxema
OYMCTHOTO 320051, MOILIHOCTb M YroJl MaJieHus IJIacTa, OMACHOCTh IUIacTa MO ra3y U MbLIH, Ta3000MIbHOCTD
TJ1acTa, BEBIOPOCOOIIACHOCTH IIJIacTa, THI KOMIUIEKca (Kperu), TUI Kperu CONPsDKSHHMS, THIT KoMOaiiHa (cTpyra),
IMpUHA 3axBaTa KoMmOaiiHa (CcTpyra), CpemHssi CKOpPOCTh TMoja4yd KomOaitHa (CTpyra), KOJHUYECTBO
nBuraresneil komOaiiHa (cTpyra), THII MEXaHU3Ma [oAayu KoMbaiiHa, 000pyI0BaHUE IS yACpKAHHUS OUUCTHOTO
KoMOaitHa, 00OpyAOBaHUE Ui aBTOMAaTHYECKOW BBIOODKM W OIycKaHUs TMOKOro kaOens, TWI KOHBeiepa
OUYHCTHOTO 3a00s, KOJMYECTBO JBUTATeNiell KOHBeWepa, MeXaHHW3alus CpeACTB JOCTaBKU MO OTKATOYHBIM
BbIpa0OTKaM, JICHTOYHBIN (IJIACTHHYATHIN) KOHBEWep, meperpyxaresib, 000pyIdOBaHHE JUIS MUTAHUS Kperu
KOMILJIEKca, o0OpyI0oBaHUE Ui MbUICNOJaBICHUs, 000pydoBaHue A OOphObl ¢ BHE3aHBIMU BBIOpOCAMH,
JUIMHA JIaBbl, CyTOYHas J0ObIYa, 00bEeMHBINA BeC (IUIOTHOCTD) YIS, MPOAOLKUTEIBHOCTh PaboThl y4acTKa 10
N00bIUe B CYTKH, KOJMYECTBO pabouynx B Hanbosee 3arpy>KeHHYIO0 CMEHY, PAaCCTOSIHUA JJIsl MPOKIaIKU KaOes
HanpspbkenueM 6 kB (ot L{ITIT k ITVIIII, ot LI x PIIII-6, ot PIIII-6 k ITYIIIT), mapka ka0Ges, IpoJI0KEeHHOTO
ot LIIII x ITYIIII, MomHOCTS KOpOoTKOrO 3aMbikaHus Ha muHax LTI, paccrossaue ot LI k PIIT Huskoro
HanpsokeHus, pacctosHue oT PIIIT Hu3koro HampspkeHHMsT OO OKHA JIaBbl, THN JieOeIKHU-TIEpEeIBHIKIMKA
JIEHTOYHOTO KOHBelepa (meperpykareis), MeXaHu3alus MOAr0OTOBKH HUIII, PACCTOSHUE JIJIS1 OCBEKEHHUS IITPeKa
(ykioHa, OpemcoOepra), OCBEIIEHHUE JIaBbI.

PexoMeHaIim o opranuzanuy U 00eCeueHUI0 KypCOBOTO MTPOSKTUPOBAHUS SBIISIOTCS TPUMEPHBIMHU.



[Tpunoxenue 2

OIIeHO'lHLIe cpeacrea AJisi IpoBEeACHUSA l'[p()MCPKYTO‘lHOi/i arrecranmu

[IpomexxyTouHas aTTecTaus UMEET LEIbI0 ONIPEIEIUTh CTENEHb JOCTHKEHUS 3aTUIAHUPOBAHHBIX PE3YIHTaTOB
00y4YeHUs IO TUCIUIUIMHE (MOIYIIIO) 3a TIEpHOJT O0YYICHHUS U TPOBOAUTCS B (hopMe 3aueTa.

a) HﬂaﬂﬂpyeMble Pe3yJdbTaThbl Oﬁy‘-IEHI/IH H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'[pOMe)KyTO‘-IHOﬁ
arrecranmum:

Kon
Nuaukatop 10CTUXEHUS 0
WHIUKATOpa IIEHOYHBIC

KOMIIETECHITUH cpencTBa

[TK-2: CriocoGeH ocyniecTBISITh TEXHUUECKOE PYKOBOJICTBO MOJ3EMHBIMHM FOPHBIMU U B3PBIBHBIMHU paboTamu,
pa3pabaThIBaTh U UCIOJIb30BATh B IPOM3BOJICTBEHHOMN JAEATEILHOCTH TEXHOJIOTUYECKYIO IOKYMEHTALIUIO,
peraaMeHTHPYIOIIYIO BBITIOJHEHHS MPOIIECCOB MOJ3EMHBIX TOPHBIX padboT

[K-2.1 Pemaet npodeccuonanbHbie
337129 10 00O0CHOBAHUIO
TEXHOJIOTHUH BEJICHHS TOPHBIX | TeopeTnyeckue BONPOCH K 3a4eTy (IepedyeHb BONPOCOB
paboT Mo3eMHBIM U IPUBEJIEH B pasjeine 7

KOMOMHUPOBAaHHBIMH
croco6amu.

[1IK-2.2 O0namaer 3HAHUAMUA
TEXHUYECKOTO PYKOBOJICTBA

TCXHOJIOI'M4YCCKUMU o
HpaKTI/I‘leCKI/Ie 3aJaHusd I 3a4€Ta (HpI/IMepHHI/I NepCUYCHb

MPOIIECCAMK, TEXHOJIOTUAMU .
3a/IaHMI TIPUBEJICH B pazjene 7,

" CPCACTBAMHU MCXAaHHU3AIIUHN U
0€30I1aCHOTO BBLIITOJIHEHUS
IMOA3CMHBIX I'OPHBIX pa60T

IK-2.3 Hcnonb3yet
MH(pOpMaIMOHHBIE
TEXHOJIOTUH MTPH
IKCILTYaTaIllH M0I3EMHBIX
PYITHHKOB

Teopetndeckue BONPOCH! K 3a4eTy (IepedyeHb BOPOCOB
IIPUBE/JEH B pasaeie 7




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1N0Ka3aTe/im 1 KPpUTEPpUH
OICHUBaAHUA:

[TpomexyTouHas aTTecTanus N0 AUCHUIUINHE «IEKTPOOOOPYIOBAaHHUE U IIEKTPOCHAOKEHHE
TOPHBIX NPEAIPUATHI BKIIOYAET TEOPETUYECKHUE BOIIPOCHI, IO3BOJISAIONINE OLICHUTh YPOBEHb
YCBOEHMSI 00Y4arOIUMHUCS 3HAaHUW, U IPAKTUYECKUE 3aJaHUs], BBISBIISIOIINE CTEIEHD
c(OpPMHUPOBAHHOCTH YMEHHI U BIIAJICHUH, TPOBOAUTCS B (popme 3auera.

3a4er 1o JTAaHHOW JUCIHUILINHE MPOBOIUTCS B YCTHOM (POPME MO TEOPETUICCKIUM BOIIPOCAM.
IMoka3aTenu U KpUTEPUU OLICHMBAHUS 3a4eTa:

— Ha OLIEHKY «3a4YTeH0» — 00yJaloluiics JEMOHCTPUPYET YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHI[UH BBIIIE IOPOrOBOT0: OCHOBHBIEC 3HAHUS, YMEHUS OCBOEHBI, HO JIOMYCKAOTCS
HE3HAYUTEJNIbHbIE OINOKH, HETOUHOCTH, 3aTPYJHEHUSI IPU aHATUTHUECKUX ONIEPaLIUAX, IEpEeHOCe
3HAaHUW U YMEHUHN Ha HOBbIE, HECTAHAAPTHBIE CUTYAIHH.

— Ha OIICHKY «He 32aYTeHO0» — 00YJaroIUiics IeMOHCTpHUpYeT 3HaHus He 6osee 20%
TEOPETHIECKOTO MaTepHalia, TOMYCKAeT CYIIECTBEHHbBIE OMMMUOKH, He MOXKET IMOKa3aTh
WHTEJUICKTYaJIbHbIE HABBIKH PEIICHUS TPOCTHIX 3a/1a4.

21.]'[5{ IMPOBCACHUA KOHTPOJIA 3HaHHﬁ, YMGHI/Iﬁ M HaBbIKOB CTYACHTOB IO AWCIUIIIIMHE
pa3paboTaHbI:

— TEOpETUYECKUE BOTIPOCHI AJIi CAMOKOHTPOJIS PU NOArOTOBKE K 3aueTy; [lepeyenn
NPUMePHBbIX BONIPOCOB /IS 3a4eTa

1. Ymo 6xoo0um 6 cucmemy HeuwiHe20 21eKmpOCHADICEHUsS. 2OPHO20 NPEONPUAMUSA?

2. Kakoe o6opynoBanue u cxembl IpuMeHstoTcs Ha KPY otxoasimux oT moacTaHIiuy JUHUASX ?

3. Kakue UCTOUHUKHU CBETA U OCBETUTEINIbHBIE IPUOOPHI IPUMEHSAIOTCS Ha TOPHBIX
NPEIPUATUAX ?

4. KakoBbI cxeMbl 1 000pYyZ0BaHUE NIEPEIBUKHBIX KOMIIJIEKTHBIX TPAHC(POPMATOPHBIX
HOACTaHINN?

5. Kakumu napaMerpaMu XapakTepu3yIOTCsl CBETUIbHUKU?

6. KakoBbl Ha3HaYeHUE, CXEMBbl U 000PYI0BaHKE MEPEIBUKHBIX IPUKITIOYATEIbHBIX ITYHKTOB?

7. Kakue TpebGoBaHMsI MPEIbBIISIOTCS K CXeMaM 3JIEKTPOCHA0KEeHUs KapbepoB?

8. KakoBblI TUIIOBBIE CXEMbl BHYTPEHHETO 3JIEKTPOCHA0KEHUS KapbepoB?

9. Kakue TpeboBaHMsI MPEIBIBIIAIOTCS K CXeMaM JIEKTPOCHA0KEHUS 1axT?

10. KakoBbI TUIIOBBIE CXEMbI BHYTPEHHETO JIEKTPOCHA0KEHUs 000raTUTENbHBIX (padpuk?

11. Yro siBASICTCA HCTOYHUKOM 3JIEKTPOIHEPIHH Ha TOPHBIX MPEANPUATUAX?

12. Kakoe 31ekTpoo60opyioBaHiE YCTAaHOBJICHO Ha OJTHOKOBIIOBBIX 3KCKaBaToOpax?

13. KakoBbI cXeMbl BHELIHETO 3JIEKTPOCHA0KEHUS TOPHBIX MPEIIPUATHI?

14. KakoBbI IPUYMHBI HU3KOTO K03 (UIIMeHTa MOIIIHOCTH ?

15. KakoBbl 0COOEHHOCTH EKTPU(PUKALIMH OTKPHITBIX TOPHBIX padboT?

16. Kakoe 31ekTpoobopyn0BaHNe yCTAHOBIEHO Ha OyPOBBIX CTaHKaxX?

17. KakoBbl 0COOEHHOCTH IEKTPUPUKAIIH IaXT?

18. Kakoe 31ekTpoo6opy10BaHIE YCTAaHOBJIEHO HA MHOTOKOBIIIOBBIX SKCKaBaToOpax?

19. KakoBbl 0COOEHHOCTH AEKTPUDUKAITUN 000TaTUTEIBHBIX (haOpHK?

20. Kakoe »1exkTpoo0opy0BaHUE YCTAaHOBIIEHO HA KOHBEHEPHBIX YCTaHOBKaX?

21. Kakue pe:xuMbl HEUTpasiu 3JEKTPUUECKUX CETel UCTIOIb3YIOTCS Ha 000TaTUTENbHBIX
¢dabpuxax?

22. Kakoe 311eKTpoo0opya0BaHUE YCTAaHOBIIEHO HA MOIEMHBIX YCTAHOBKAX LIaXT?

23. Kakue pexuMbl HEMTpasiu 3JEeKTPUUECKUX CETel MCIOIb3YIOTCS Ha Kapbepax U Imaxrax?



24.
25.

26.
27.

28.

29.

30.
31.

32.
33.
34.

35.

36.
37.

38.
39.
40.
41.

42.

43.
44.
45.
46.

47.
48.
49.

50.

Kakoe anektpoobopyoBaHie YCTAHOBIEHO Ha KOMIIPECCOPHBIX YCTAHOBKAX?

B yem 10CTOMHCTBA M HEIOCTATKU CETH C U30JIMPOBAHHOM U
II1yX03a3eMJIEHHOMHEUTpablo?

Kakoe anektpoobopy1oBaHie YCTAHOBICHO HA BOJIOOTIMBHBIX YCTAHOBKAX?

Ot Kakux (pakTOpOB 3aBUCHUT TOK YTEUKH B AIEKTPUUECKON CETH MIAXTHI HAPSIKEHUEM JI0
1000B?

Kakoe anekrpoo6opy1oBaHie YCTaHOBIECHO HAa BEHTUIISITOPHBIX YCTAHOBKAX IJIABHOTO
IIPOBETPUBAHUSA?

Kak ocymiectBiisiercss KOHTPOJIb U30JSLUU B SJIEKTPUUECKUX CETAX HANPSIKEHUEM JI0
1000 B?

Kakoe arekTpooO6opyioBaHIE YCTAHOBIICHO HA TATOBBIX TOJICTAHITHSX?

Kakwue anmaparsl  3alIUIIaOT OT yTeUEK TOKA Ha 3€MJIIO B ceTaX HamnpsbkeHuem 10 1000
B?

Kak ocymectBnsercs 3amuTa oT oiHO(pa3HbIX 3aMbIKaHuH B ceTsx Boime 1000 B?

Ha xakoMm npuHnumne padotaer 3aliuTHOE 3a3eMJIeHHE?

Kak onpenensitoTcs 3neKTpuuecKrue Harpy3Ku 3JIEeKTPOIPUEMHUKOB, JIMHUNA 1
TpaHcpopmMaTopoB?

Kakwue cucrembl 1 000py1oBaHUE 3JIEKTPUUECKOTO OCBEIIEHUS TPUMEHSIOTCS Ha
Kapbepax?

Kak ompenensiercs kaprorpaMma Harpy30K U MecTa pacroaoKeHHs! MOACTaHIUN?

[To xakuM HOpMaM U Kakue pabouue Mecta 00ecreunBarTCsl HCKYCCTBEHHBIM
ocBenieHueM?

Kak ocymectBnsercs Be16op Tpancgopmartopos I'TIIT?

Kakue paboune Mecta 1 Kak pacCYMTHIBAETCS OCBELIEHUE TOYEUHBIM METOIOM?

Kak npousBoauTcs pacueT JMHUM 3JIEKTpoIepeaun Ui TPYIIbl NEKTPOIPUEMHUKOB?
Kaxkue paboune MecTa 1 Kak pacCUMTHIBACTCS OCBEIICHUE METOI0OM KoddUIIMeHTa
WCIIOJIb30BAHUS?

KakoBbl OCHOBHBIE SHEPreTHUECKUE MTOKA3aTEN AEKTPOXO3IUCTBA TOPHBIX
NPEINPUATHI?

KakoB nopsiiok pacueta OTKJIOHEHUH HANPSHKEHUS Y SIEKTPONPUEMHHUKOB?

Kak paccunthiBaeTcs 3alIUTHOE 3a3eMJICHHE Ha Kapbepax?

B uewm 3akitoyaercs MeTo/1 OTHOCUTENBHOM OCBEIIEHHOCTH pacueTa OCBEIeHuUs?

Kak ocymiectBisercs HOpMHUPOBaHHE PACX0a AIEKTPOIHEPTUU HA TOPHBIX
NPEIPUATUAX ?

UYto Takoe ko3pPuIueHT MOIHOCTH U KO DUIIMEHT peaKTUBHON MOIIHOCTH ?

Kak ocymiectBisercs yueT u TapuduKanus 3J1eKTPOIHEPTHH HA TOPHBIX MPEINPUITHIIX?
UTto Takoe He3aBUCHUMbIN NCTOYHHUK MUTAHUS B CUCTEME AJIEKTPOCHAOKEHUS TOPHBIX
NPEINPUATHI?

UTo Takoe pacyeTHbIE ANEKTPUUECKUE HATPY3KH U KAKUMU METOJAAMH OHH OTIPEAETISIOTCS?

51.KakoBBI 0COOEHHOCTH yCJ'IOBI/Iﬁ SKCIUTyaTallun 3HeKTp0060py,Z[OBaHI/I$I MallliH "1

52.

KOMILJIEKCOB KapbhepoB U TPEOOBaHMUs, IPEIbSBISIEMbIE K HCIIOTHEHHIO KapbEePHOTO
3NIEKTPOOOOPYIOBAHMUSL.

CocTaBUTh U KPaTKO OMUCATh AIIEKTPUUYECKYIO CXeMY IIPUBOJIA XOJJ0BOTO MEXaHU3Ma
POTOpPHOTO 3KCKaBaTopa o cucteme I'-JI, KpaTko onmucath ¥ 0XapakTepU30BaTh €€
0COOEHHOCTH.

53.0XapaKTepI/ISOBaTB 0COOEHHOCTHU YCJIOBI/Iﬁ OKCILTyaTalluu 3J'IeKTpOO60py,Z[OBaHI/I$I MalllrH

Y KOMIUIEKCOB IIAXT U MEPEUUCITUTh TPEOOBAHUS, TIPEIBSIBIISIEMbIE K UCTIOTHEHUIO
ANIEKTPOOOOPYIOBAHMSL.

54.0OxapakTepu3oBaTh paboune pexXUMbI U Harpy304HbIe JUTPAMMBbI AJIEKTPOIIPUBOI0B

55.

TJIaBHBIX MCXAaHU3MOB MHOTOKOBIIOBBIX 9KCKABATOPOB.
CocTaBuTh B KpaTKO OIIUCATh CXEMY 3HCKTpOO60py,HOBaHI/IH " YIIpaBJICHUA CTaHKa
BpallaTeJIbHOT'O 6ypeHmI C MHOI'OABUT'ATCIIbHBIM IIPUBOAOM.



56. KpaTko oxapakTepu3oBaTh YCIOBHUSI BOSHUKHOBEHHUS MOXKAPOB OT AIEKTPUUECKOTO TOKa,

57.

58.

59.

60.

61.

62.

63.

64.

65.

MEpbI UX MPEAYIPEKIACHUS U CIIOCOOBI TYIICHHUS.

OxapakTepru30BaTh OCOOCHHOCTH YCIOBUH AKCILTYaTalluH 3JEKTPOOOOPYIOBAHHS MAIIUH
Y KOMILJIEKCOB 00OTaTUTENbHBIX (PaOpUK U NEPEUNCIUTh TPEOOBAHMS, IPEIbABISEMBIC K
UCIIOJIHEHHUIO 3JIEKTPOOOOPYAOBaHHUS.

Kak ocymiectBiisiercss mpoBepKa U UCIBITAHUE 3a3EMIISIIOIINX YCTPOUCTB
3JIEKTPOYCTaHOBOK Kapbepa?

OxapaxTepr3oBaTh pabodre peKUMbl U Harpy30UHbIE€ JUarpaMMbl AJIEKTPOIPUBOIOB
IJIaBHBIX MEXaHU3MOB OJJHOKOBILIOBBIX 3KCKaBaTOPOB.

CocTaBUTh U KpPAaTKO OIUCATh IPUMEPHYIO CXEMY 3a3eMJISIOLIEH CEeTH Kapbepa U yKas3aThb
IapaMeTpbl €€ OCHOBHBIX 3JIEMEHTOB.

[IpuBecTu npruMepHbIE CXEMBI IEKTPOCHA0KEHNS HEOOIBbIINX, CPEAHNUX U KPYITHBIX
KapbepoB, 0003HAYUTh OCHOBHBIE 3JIEMEHTHI U KPAaTKO OMMCATh UX OCOOEHHOCTH.
CoctaButh cxemy nepsuunoi kommytanuu ['TII ropHoro npeanpuatus 1 NEpBUYHOTO
HanpspkeHud 35 kBce kopotko3ambikarenem u otaenurenem. Ha I'TII ycranoBieHo aBa
cuioBbIX TpanchopmaTopa TM—10000/35.

[lepeuncnutb OCHOBHBIE TPEOOBaHUS, KOTOPbIE HEOOXOAUMO COOIIOAATh MIPU
npoextupoanuu I TIII kapsepa.

[lepeuncnutb OCHOBHBIE TPEOOBaHUS, KOTOPbIE HEOOXOAUMO BBIMIOJIHATD MIPU
MIPOEKTHUPOBAHUH YUYAaCTKOBBIX KAPhEPHBIX TPAHCHPOPMATOPHBIX MMOACTAHIIUN U
MPUKITI0YATEIbHBIX ITYHKTOB.

OOBACHUTH TPUPOTy BOSHUKHOBEHUS aTMOC(EPHBIX MepEeHANPSKEHUN U CTIOCOOBI
3alUThl BO3IYLIHBIX CETEN OT IPO30BBIX PA3PSIOB.

Ilpumepot npakmuyeckux 3a0anuil O1a RPOMEHCYmOoYHOU ammecmayuu

Bpewms Ha
Howmep
. Tema 3ansTHs MIpOBEICHHE
o 3aHATUA
Q =
X3 3aHATHsA (4ac.)
1 gg Y
1 o H
3. 3,4 o o 1
1. Pacuer noa3eMHOI 1eKTpUYECKON ceTu
3. 6 1. Pacuer TOKOB KOpPOTKOrOo 3aMblkaHus B | 1
MOJ/I36MHBIX YUYAaCTKOBBIX CETSIX
4, 8 2. Br16op anmapatypsl ynpasienus u 3amutel | 0,5
4:5 10 3. Br16op ycTaBoK 3aIuTh 0,5
6. 14 4. Pacuer 3aIIUTHOTO 3azemiieHus | 1
JJIEKTPOYCTAaHOBOK.
7. 16 S. Pacuer anexkrpuueckoro ocenieHus padounx | 1
MECT.
6. KowmmeHncarnusi ~ peakTUBHOM ~ MOIIHOCTH.
9. 18 OmnpeneneHre MOIIHOCTH M YHMCJIa KOHJEHCATOpoB | 1
HEOOXOMUMBIX JUIS TIOBBIIICHUS KOIPQPHUIIEHTA
MouHocTH Ha muHax [T
Bcero: 6

3a,Z[aHI/Ie Ha KypCOBOC ITPOCKTUPOBAHNC




1.BBenenue

2.KpaTkast xapakTepUCTHKA 3JEKTPOCHA0KEHHS M OCBEIICHHUS MOJI3EMHOTO PYAHUKA.
3.DnekTpocHa0KEeHHE U OCBEIICHUE

3.1.Pacyer areKTpUYeCcKOro OCBEIICHHUS M BEIOOP OCBETUTEIBHBIX TPUOOPOB
3.2.Pacyer aneKTpUYEeCKUX HArpy30K MPEANPUATHS B BEIOOP CHIIOBBIX TPaHC(HOPMATOPOB
3.3 Be100p cXeMBbI AIEKTPOCHAOKEHUS U PACUET IIEKTPHUUECKUX CETeH
3.4.IlocTpoeHue cxeMbl 3aMEIICHUs U PaCUET TOKOB KOPOTKOTO 3aMbIKaHHUS. ...
3.5.Be16op u nmpoBepka 3exrpoodopynoBanust ['TIIT

3.6.Pacuer 3alMTHOrO 3a3eMJICHUs

3.7.KomneHcanus peakTUBHONW MOIIIHOCTH

3.8.Penelinas 3ammra 1 aBTOMaTuKa

3.9. OcHOBHBIE TEXHUKO-3KOHOMHMUYECKHE MTOKA3aTeNIN AIEKTPOCHAOKEHHS MOA3EMHOTO PyJHHUKA

Bapnanr 1
[Tapamerp En. usm 3HaveHHe nmapaMmerpa KomnuecTtso
BricoTa ropHO# BEIpaOOTKH M 3
PaccrositHue oT KpOBITH BRIPAOOTKH JI0 05
M
TOYKH TIOJ[BECA CBETHIILHUKA ’
Paccrosinue Mex 1y CBETHIbHUKAMH M 3
JlmnHa OCBEIIaeMOro TIOMEIICHHS 50
. M
(HAcOCHOM Kamephl)
[IMPUHA OCBEIAEMOTO TTOMEIICHHSI 5
. M
(HAcOCHOM Kamephbl)
Paccrosinue ot nosa Kamepsl J10
paboueli MOBEpXHOCTH (HACOCHOM M 15
KaMephl)
BricoTa ocBeraeMoro noMerieHus g
. M
(HACOCHOM Kamephl)
Pa3mepsr rapaka: piuHa M 25
HIMpUHA M 7
BBICOTA M 6
Pa3meps! kBepiiara, mrpeka: AauHa M 300
IUpUHA M 6,5
BBICOTA M 6
Pazmepsl 3a00i1 opra: aiauHa M 23




ITUpUHA M 6
BBICOTA M 6
Pa3mepsl pem myHKTa: AJIMHA M 28
HIMpHUHA M 4
BbICOTA M 6
[IepeyeHp ANEKTPONIPUEMHUKOB
MTOBEPXHOCTH:
CKumnoBoi 1MopemM kBT 2x1300
KrnerreBoit momsem kBT 900
BenTtunstop BOI-40 kBT 1350
Kommnpeccop kBT 730
HanmmaxTtHble 30aHus KBT 510
Cronosas kBT 312
OcBerienue KBT 29
ABK kBt 55
PMM kBt 94
Kanopudepnas kBT 155
lapax kBT 70
[lepeueHp AMEKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 120 4
Solo7-7V kBT 75 5
BM -12M kBT 110 2
Bonootnus kBT 600 4
o |, | aseo
Bapuanr 2
[Tapametp En. uzm 3HavyeHue napamerpa KonnuectBo




BricoTa ropHoii BBIpabOTKH M 4
PaccrostHue oT KpoBIHM BBIPAOOTKH 10 0.6
TOYKH IO/IBECA CBETUIILHHUKA . ’
PaccrosHne Mexly CBETMIIBHUKAMHU M 7
JnmiHa ocBenaemMoro nmoMenieHus 40
(HacocHOM Kamephl) .
IIUPHUHA OCBEIIAEMOT0 TIOMEIICHHUS 5
(HacocHOM Kamephl) M
Paccrosnue ot noJsia kamepsl 10
paboueli MOBEpXHOCTU (HACOCHOM M 1,3
KaMephl)
BricoTa ocBenaeMoro moMeIeHust 6
(HacocHOM Kamephbl) M
Pa3mepsl rapaxa: niuuHa M 15
IMpUHA M 4
BBICOTA M 5
Pa3mepsr kBepiuiara, mrpeka: JirnHa M 250
IIMpUHa M 6
BBICOTA M 6
Pa3mepsr 3a00ii opra: nauHa M 35
HIMpUHA M 6
BBICOTA M 5
Pa3meps! pem nmyHKkTa: JUiMHA M 26
IMpUHA M 5,5
BBICOTA M 6
[TepedeHb MEKTPONIPUEMHUKOB
MTOBEPXHOCTH:
CkunoBoi noabem kBT 2x1150
KierbeBoit moabem kBT 950
Bentunsatop BO-40 kBt 1500
Kommnpeccop kBT 830




HanmmaxTtHble 30aHus kBT 610
Cronosas kBT 112
Ocgemienue kBT 22
ABK kBT 64
PMM kBT 85
Kanopudepnas kBT 350
lapax kBt 67
[IepedeHs 3IEKTPOITPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 150 3
Solo 7 -7V kBT 65 4
BM -12M kBT 110 2
Bopootnus kBT 800 7
TpeGyemplit oOmIemIaxXTHBIN
11;)03(1})](1)I/IL[I/IGHTHI\I/IOIHHOCTI/I 05, 0,94-0,98
Bapwuant 3
[TapameTtp En. uzm 3HayeHue napamerpa KonnuectBo
BricoTa ropHO#t BRIpaOOTKH M 6
PaccrosiHue oT KpoBIH BEIPAOOTKHU 10 " 0.8
TOYKH I0/IBECA CBETUIIbHUKA
Paccrosinue Mex 1y CBETHIbHUKAMHU M 6
JlivHa ocBelaeMoro nMoMeIIeHus
(HacocHoOI Kamephb) M 80
IIUPHUHA OCBEIIAEMOT0 MTOMEIICHHUS
(HacocHoOI Kameph) M 0
PaccrosiHue oT mosa kamepsl J10
paboyeil moBepxHOCTH (HACOCHOM M 1,1
KaMephl)
BricoTa ocBemaeMoro moMemnieHus " 9

(HacocHOI Kamephl)




Pa3mepsl rapaka: nnuna M 20
HIMpUHA M 6
BBICOTA M 6
Pa3zmMeps! kBepuiara, mrpeka: JIuHa M 400
IMpUHA M 6
BbICOTA M 6
Pa3mepsr 326011 opra: nauHa M 40
IApUHA M 4,5
BBICOTA M 6
Pa3mepsr pem myHKTA: AyIMHA M 20
UIMpUHA M 5
BBICOTA M 7
[lepeuenb 31EKTPONPHUEMHUKOB
MMOBEPXHOCTH:
CKUIIOBOM OIBEM kBT 2x1750
KietseBoii mogsem KBT 1000
Bentwstop BOJI-40 kBT 1850
Kommnpeccop kBT 1130
HammaxTtable 30aHus KBT 470
CronoBas kBT 320
OcsBenenue kBT 60
ABK kBT 110
PMM kBT 140
Kanopudepnas kBt 290
lapax kBT 160
[lepedeHb ANEeKTPONPUEMHHUKOB
TOPHU30HTA:
Boomer H-127 kBt 100
Solo7-7V kBT 55




BM -12M kBT 110 5
Bonootnus kBT 800 4
Tpebyempblii o0menaxTHbII cos g, 0,94-0,98
K03 PHUIIMEHT MOIITHOCTH
Bapuanr 4
[Tapamerp En. usm 3HaueHue napameTpa KomnuecTso
BricoTa ropHO#i BEIpaOOTKH M 5.5
Paccrosinue oT KpoBIIH BEIPAOOTKH JI0 0.4
TOYKH TIOJ[BECA CBETHIILHUKA . '
Paccrosinue Mex1y CBETHIbHUKAMH M 6
JnmrHa ocBeraeMoro moMenieHus 60
(HacoCcHOM Kamephl) .
IIMPUHA OCBEIAEMOTO TIOMETIICHHS . 5
(HAcOCHOM Kamephl)
Paccrosinue oT mosa kamepsl 10
paboueli MOBEpXHOCTH (HACOCHOM M 1,6
Kamepbl)
BricoTa ocBemaeMoro noMemieHus g
(HAcOCHOM Kamephbl) .
Pa3mepsr rapaka: pimuHa M 37
IMpUHa M 5
BBICOTA M 6
Pa3meps! kBepiiara, mrpeka: JuHa M 440
IMpUHA M 4.7
BBICOTA M 5,8
Pazmepsl 320011 opra: 1iaMHa M 20
HIMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nyHkTa: JuIMHA M 20
IIUpUHA M 6




BBICOTA M 6
[IepeyeHp ANEKTPONIPUEMHUKOB
MTOBEPXHOCTH:
CKumnoBoi 1nMoapem kBt 2x1550
KnerreBoit noxsem kBt 700
BenTtunstop BO-40 kBt 1280
Kowmmpeccop kBT 650
HanmaxTtHele 3maHus KBt 470
Cronosas kBt 245
Ocgemnienue kBt 26
ABK kBT 79
PMM kBT 78
Kanopudepnas kBT 250
lapax kBT 75
[lepeueHp 3MEKTPONIPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 108 8
Solo7-7V kBt 55 4
BM -12M kBt 110 5
Bonoorinus kBT 800 5
e | e, | osros
Bapwuanrt 5
[Tapametp En. m3m 3Ha4yeHue napamerpa KonnuectBo
BricoTa ropHoit BBIpabOTKH M 6
Paccrosinue oT KpoBJIM BEIPA0OTKH 710 " 0.7
TOYKH MOJ[BECA CBETHIIbHUKA
Paccrosinue Mex1y CBETHUIIbHUKAMH M 6




JnvHa ocBenaeMoro noMeneHus

(HacocHoOM Kamepbl) . 65
[IuprHa OCBEIIAeMOTO TOMEIICHUS 6
(HacocHOM Kamepbl) .
Paccrosinue ot nona kamepsl 10
pabodeii moBepxHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBenjaemMoro moMeIeHus 6.5
(HACOCHOI KaMephl) . '
Pa3mepsr rapaka: nnuHa M 25
IITUPHUHA M 6
BBICOTA M 6
Pa3meps! kBepiiara, mrpeka: JyiuHa M 25
IIMpUHA M 6
BBICOTA M 6
Pa3mepsr 3a60ii opra: nuuHa M 25
IIMpUHa M 6
BBICOTA M 6
Pa3mepsr pem myHKTA: JUTMHA M 25
IMpUHA M 6
BBICOTA M 6
[TepedeHb 31EKTPONIPUEMHUKOB
MMOBEPXHOCTH:
CKUIoBOH moIbeEM kBT 2x1350
KnerpeBoii mogbem kBT 850
BenTtunsatop BO-40 kBt 1450
Komnpeccop kBt 640
HanpmaxTtHble 30aHus kBT 520
CronoBas kBT 255
OcsBenicHue kBT 25




ABK kBT 70
PMM kBT 90
Kanopudepnas kBt 150
Iapax kBT 60
[IepedeHs 3IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 2
Solo7-7V kBT 55 10
BM -12M kBT 110 3
Bopootnus kBT 800 7
TpeOyembrit 00mIeIaXTHBINA
peby H cos @, 0,94-0,98
K03 PUIIHEHT MOIIHOCTH
Bapuant 6
[TapameTtp En. uzm 3HayeHue napamerpa KonnuectBo
BricoTa ropHO#t BBIpaOOTKH M 4,5
Paccrosinue oT KpoBIHM BEIPAOOTKHU 10 03
M '
TOYKH I10/IBECA CBETUJIbHHUKA
Paccrosinue Mex 1y CBETHIIbHUKAMHU M 4
JlyivHa ocBeIaeMoro noMenieHus 45
. M
(HAcCOCHOM Kamephl)
IIMPUHA OCBEIIAEMOT0 MOMEIICHHUS 5
. M
(HAcCOCHOM Kamephl)
Paccrosinue oT mosa kamepsl J10
paboyeil moBepxXHOCTH (HACOCHOM M 1,5
KaMephbl)
BricoTa ocBemaeMoro noMemeHus 7
M
(HacocHoOI Kameph)
Pa3mepsl rapaxa: JuinHa M 30
IIUpUHA M 6
BBICOTA M 6




Pa3mepsl kBepiiara, mrpeKa: AjauHa M 150
HIMpUHA M 6
BBICOTA M 6
Pa3meps1 3a060ii opTa: mimHA M 35
IMpUHA M 6
BbICOTA M 6
Pa3mepsr pem myHKTA: AyIMHA M 20
IMpUHA M 6
BBICOTA M 6
[IepeyeHp PNEKTPONIPUEMHUKOB
MTOBEPXHOCTH:
CKHIIOBOM MOIHEM kBT 2x1450
KnerpeBoii moabem kBT 600
Bentmwstop BOJI-40 kBT 1850
Kommnpeccop kBT 830
HammaxTtable 30aHus KBT 300
Cronosas kBt 160
OcBelienue kBT 45
ABK kBt 70
PMM kBT 120
Kanopudepnas kBT 150
lapax kBT 50
IlepedeHb AM1eKTPONPUEMHHUKOB
TOpPHU30HTA:
Boomer H-127 kBt 108
Solo7-7V kBT 55
BM -12M kBT 110
Bonootnus kBT 800




TpeOyemsrit oOIIeIIaXTHBIN

K03() PUIIHEHT MOIIHOCTH 059, 0.94-0,98
Bapwuanr 7
[Tapamerp En. usm 3HaueHue napameTpa KomnuecTso
BricoTa ropHoii BbIpabOTKH M 7
Paccrositnue oT KpoBIH BEIPAOOTKH JI0 " 0.9
TOYKH TIOJ[BECA CBETHIILHUKA '
Paccrosinue Mex 1y CBETHIbHUKAMH M 6
JnmvHa ocBenaeMoro nmoMenieHus 90
(HacocHoOI Kamephbl) .
[IMPUHA OCBEIAEMOTO TIOMETICHHSI " 5
(HacocHoOI Kamephbl)
Paccrosiue ot noJia kamepsl 10
paboueli MOBEpXHOCTH (HACOCHOM M 14
Kamepbl)
BricoTa ocBenaeMoro noMemieHust 9
(HACOCHOM Kamephl) M
Pa3mepsr rapaka: pimuHa M 25
IMpUHa M 6
BBICOTA M 6
Pa3meps! kBepiiara, mrpeka: JyimHa M 250
IMpUHA M 6
BBICOTA M 6
Pa3mepsr 3a00ii opra: nauHa M 26
HIMpUHA M 6
BBICOTA M 6
Pa3meps! pem nyHkTa: JUIMHA M 20
IUpUHA M 5
BBICOTA M 5

HepequL SJICKTPOIIPUCMHHUKOB




IIOBEPXHOCTH:

CkunoBoii nojapem kBT 2x1150
KierbeBoit moabem kBT 750
BenTtunsatop BO-40 kBT 1050
Komnpeccop kBt 450
Hanmaxtasle 31a0us kBT 500
CromoBas kBT 300
Ocgernienue kBt 45
ABK kBT 90
PMM kBT 120
Kanopudepnas kBT 170
lapax kBT 80
[lepedeHb AIEKTPONTPHUEMHHKOB
TOPH30HTA!
Boomer H-127 kBt 108 5
Solo7-7V kBT 55 4
BM -12M kBT 110 3
Bonoorinus kBT 800 9
T, | aseoss
BapuanT 8
[Tapametp En. w3m 3HavyeHUE apamerpa KonnuectBo
BricoTa ropHoit BBIpabOTKH M 6
Paccrosinue oT KpoBIIM BBIPAOOTKH /10 " 0.5
TOYKH MOJBECA CBETUIIbHUKA
Paccrosinue Mex1y CBETHIIbHUKAaMHU M 7
JlnuHa OCBEIaeMOro MoMeIeHus u 30

(HacocHOI Kameph)




IIUpHUHA OCBCIIACMOT'O TTIOMCIICHU A

(HacocHoOM Kamepbl) . o
PaccrosiHue oT mosia Kameps J10
pabodeii moBepxHOCTH (HACOCHOM M 1,5
KaMephl)
BricoTa ocBenaemMoro noMeneHus
(HacocHOM Kamepbl) . o
Pasmepsl rapaxa: pimHa M 35
IMpUHA M 8
BBICOTA M 6
Pa3zmMeps! kBepiuiara, mrpeka: JuHa M 3000
IIMpUHA M 6,3
BBICOTA M 6
Pa3meps1 3a00ii opTa: irHA M 230
IIMpUHA M 6
BBICOTA M 6
Pa3mepsr pem myHKTA: AJIMHA M 38
HIMpUHA M 5
BBICOTA M 6
[lepeyeHb IEKTPOTIPUEMHHUKOB
MTOBEPXHOCTH:
CKUIoBOH moIbeEM kBT 2x1800
KitetseBoii mogsem kBT 1900
Bentunstop BO/I-40 kBT 1450
Kommnpeccop kBT 830
HanmmaxTtHble 30aHus kBT 510
CronoBas kBT 412
OcgelieHue kBT 129
ABK kBT 75
PMM kBT 194




Kanopudepnas kBt 255
lapax kBt 170
IIepedens 3IIEKTPOIIPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 120 8
Solo7-7V kBT 75 10
BM -12M kBT 110 5
Bonootius kBT 600 9
TpeOyemblit 001IEITIAXTHBIN
peoy Cos @, 0,94-0,98
K03()PUIIMEHT MOIITHOCTH
Bapwnanr 9
[Tapamertp En. usm 3HaveHHe nmapaMmerpa KomnuecTso
BricoTa ropHO#t BBIpaOOTKH M 3,4
PaccrostHue oT KpoBiHM BEIpaOOTKHU 10 03
M )
TOYKH I10/IBECA CBETUIIbHUKA
Paccrosinue Mex 1y CBETHIIbHUKAMHU M 3
JlyivHa ocBelaeMoro noMeIIeHus 20
. M
(HAcCOCHOM Kamephl)
IIMPUHA OCBEIAEMOT0 MOMEIICHHUS 5
. M
(HAcOCHOM Kamephbl)
Paccrosinue oT moma kamepsl J10
paboueli MOBEpXHOCTH (HACOCHOM M 0,9
KaMmepbl)
BricoTa ocBenaeMoro noMemnieHus 8
M
(HacocHoOI Kameph)
Pa3mepsl rapaxa: JuiHa M 18
IUpUHA M 5
BBICOTA M 5
Pa3mepsl kBepiiara, mrpeka: AauHa M 1250
IIUpUHA M 5,6




BBICOTA M 6
Pa3meps1 3a60ii opTa: mimHA M 350
HIMpUHA M 6
BbICOTA M 5
Paszmepsl pem myHKTa: AyUHA M 16
ITUPHUHA M 5,9
BBICOTA M 6,6
[IepeyeHp ANEKTPONIPUEMHUKOB
MTOBEPXHOCTH:
CKHUIIOBOI HOABEM kBT 2x1250
KnerpeBoii moabem kBT 1350
BenTtunstop BO/I-40 kBT 1100
Kommnpeccop kBT 330
HammaxTHele 3maHus KBt
Cronosas kBt 122
OcBerienune KBT 220
ABK kBt 54
PM3 kBt 185
Kanopudepnas kBT 150
lapax kBT 63
[lepeueHs 3MEKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 150
Solo7-7V kBT 65
BM -12M kBT 110
Bonootnus kBT 800
Tpebyempblit o0mmenaxTHbIN cos g, 0,94-0,98

K03 PUIIMEHT MOIITHOCTH




Bapuant 10

[Tapamerp En. usm 3HaueHue napameTpa Komnyectso
BricoTa ropHoii BeIpabOTKH M 9
PaccrostHue oT KpoBIH BEIPAOOTKH 10 " 0.4
TOYKH ITO/IBECA CBETUIILHUKA ’
Paccrosane Mexly CBETMIIBHUKAMHU M 4
JmiHa ocBenaeMoro nmoMenieHus 80
(HacocHOM Kamephl) .
[IMPUHA OCBEIAEMOTO TIOMETICHHSI " 7
(HacocHOM Kamephl)
Paccrosame ot noJia kamepsl 10
paboueli MOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBenaeMoro moMeIeHust 9
(HacoCHOM Kamephl) .
Pa3mepsr rapaka: nnuHa M 30
IIMpUHa M 12
BBICOTA M 6
Pa3meps! kBepiiara, mrpeka: JyimHa M 1400
IIMpUHA M 5
BBICOTA M 5
Pa3mepsr 3a00ii opra: nauHa M 140
IMpUHA M 45
BBICOTA M 6
Pa3mepsl pem nyHKTa: JyIMHA M 23
IUpUHA M 6
BBICOTA M 7
[TepedeHb HMEKTPONIPUEMHUKOB
MTOBEPXHOCTH:
CkunoBoii noabem kBT 2x1750 3
KierbeBoit moabem kBT 1000 2




BenTtunsatop BOI-40 kBt 1350 2
Komnpeccop kBt 140
Hanmraxtasie 3nanus kBT
Cronosas kBt 120
Ocgemnienue kBt 160
ABK kBT 130 2
PM3 kBT 1140
Kanopudepnas kBt 280
lapax kBt 160
[Iepedens 3IEKTPOITPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 100 10
Solo 7 -7V kBT 55 18
BM -12M kBt 110 12
Bonootinus kBT 800 7
e | e, | ostos
Bapuant 11
[Tapametp En. usm 3HaueHue napameTpa Komnunuectso
BricoTa ropHO# BRIpaOOTKH M 5.6
PaccrosiHue oT KpoBIH BEIPAOOTKHU 10 " 0,35
TOYKH I0/IBECA CBETUIIbHUKA
PaccrosiHue Mex 1y CBETHILHUKAMHU M 9
JlinHa OCBEIaeMOro MoMeIIeHUs
(HacocHoOI Kamephb) M 40
IIMPUHA OCBEI[AEMOT0 MOMELECHHS
(HacocHOI Kameph) M >
PaccrostHue oT mosta kameps J10
paboyeil moBepxHOCTH (HACOCHOM M 1,6

KaMephl)




BricoTa ocBeriaeMoro noMemieHus

(HacocHoOM Kamepbl) . 8
Pa3mepsl rapaxa: JuinHa M 37
LIMpUHA M 5
BbICOTA M 6
Pa3meps! kBepiiara, mrpexa: AjauHa M 2240
HIMpUHA M 5.7
BBICOTA M 5,8
Pa3mepsr 326011 opra: nouHa M 210
IMpUHA M 5,7
BBICOTA M 6
Pa3mepsr pem myHKTA: AyIMHA M 20
UIMpUHA M 5
BBICOTA M 6
[lepedenb 31EKTPONIPHUEMHUKOB
MTOBEPXHOCTH:
CKUIIOBOM OIBEM kBT 2x1150
KietpeBoii mogsem KBT 700
BenTwstop BOJI-21,5 KBT 380
Kommnpeccop kBT 150
HannraxTabeie 31aHuA kBT
CronoBas kBT 145
OcBenienue kBT 260
ABK kBT 47
PM3 kBT 780
Kanopudepnas kBt 150
lapax kBT 75

HepequL QJICKTPOIIPUEMHUKOB
TOpU30HTA:




Boomer H-127 kBt 108 18
Solo7-7V KBt 55 14
BM -12M kBT 110 9
Bonootius kBT 800 5
TpeOyemsbrii 0OIIeIIaXTHBIN
I?OB(E(bI/IHI/IeHT MOIIIHOCTH €054, 0,94-0,98
Bapuant 12
[TapameTtp En. uzm 3HaveHue mapaMmerpa KomnnuectBo
BricoTta ropHO# BRIpaOOTKH M 6
PaccrositHue oT KpOBITH BEIPAOOTKH JI0 " 0.3
TOYKH TIOJ[BECA CBETHIILHUKA
Paccrosinue Mex 1y CBETHIbHUKAMH M 5
JlmmHa OCBEIIaeMOro TIOMEIICHHS
(HAcOCHOM Kamephl) M o
[IuprHa ocBeIaeMoro NoMeIeHus
(HACOCHOM Kamephl) M 0
Paccrosinue ot mosa kamepsl J10
paboueli MOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBeraeMoro noMenieHus
(HAcCOCHOM Kamephl) M 7o
Pa3mepsr rapaka: piuHa M 25
IMpUHa M 6
BBICOTA M 5
Pa3meps! kBepiiara, mrpeka: AauHa M 2325
HIMpUHA M 6
BBICOTA M 6
Pazmepsl 3a00i1 opra: aiauHa M 125
IIUpUHA M 6
BBICOTA M 6




Pa3mepsl pem myHKTa: AJIMHA M 25
HIMpUHA M 6
BBICOTA M 6
[IepeyeHp ANEKTPONIPUEMHUKOB
MTOBEPXHOCTH:
CKHIOBOM MOABEM kBT 2x950 3
KnetreBoit nogsem kBt 750
Bentunstop BOA-21,5 kBt 750
Kommnpeccop kBt 240
HanmaxTHele 3maHus kBt
Cronosas kBT 155
Ocgemnienue kBT 125
ABK kBT 70
PM3 kBt 190
Kanopudepnas kBT 95
lapax kBT 60
[lepeueHs 3MEKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 108 7
Solo7-7V kBT 55 7
BM -12M kBT 110 7
Bonoorinus kBT 800 5
| e, | ostas
Bapuanr 13
[TapameTtp En. m3m 3HavyeHue napamerpa KonnuectBo
BricoTta ropHoit BBIpabOTKH M 4,5
M 0,3

Paccrosiaue ot KpOBJI BBIpa6OTKI/I 0




TOYKHU IMOJBCCA CBECTHJIbHUKA

PaccrosiHue Mex 1y CBETHIILHUKAMH M 9
JnvHa ocBenaeMoro noMenieHus " 45
(HacocHOM Kamephl)
IIUPHUHA OCBEIIAEMOT0 TIOMEIICHHUS " 6
(HacocHOM Kamephl)
Paccrosinue ot nmona kamepsl 10
paboueli MOBEpXHOCTU (HACOCHOM M 15
KaMephl)
BricoTa ocBenaemMoro noMeneHus 8
(HacocHOM Kamephbl) .
Pasmepsl rapaxa: mimHa M 30
IIMpUHA M 6
BBICOTA M 6,5
Pa3mepsr kBepiiara, mrpeka: JirnHa M 1150
IIMpUHa M 5
BBICOTA M 5
Pa3mepsr 3a00ii opra: nauHa M 435
HIMpUHA M 5
BBICOTA M 6
Pa3mepsr pem myHKTA: JJIMHA M 20
IMpUHA M 6
BBICOTA M 6
[lepedeHb MEKTPONIPUEMHUKOB
MTOBEPXHOCTH:
CkunoBoi noabem kBT 2x1150
KierbeBoit moabem kBT 600
Bentunsatop BO-40 kBt 1850
Kommnpeccop kBT 130
HanmaxTtHele 3maHus kBt




Cronosas kBt 160
Ocgemienue kBt 45
ABK kBT 70
PM3 kBT 1250
Kanopudepnas kBt 150
Iapax kBT 50
[Iepedens IEKTPOITPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 8
Solo 7 -7V kBT 55 8
BM -12M kBT 110 5
Bonootinus kBT 600 5
TpeOyembrit 0OmIEIIaXTHBINA
peby H cos @, 0,94-0,98
K03(PUITMEHT MOIITHOCTH
Bapuanr 14
[TapameTtp En. uzm 3HayeHue napamerpa KonnuectBo
BricoTa ropHO#t BRIpaOOTKH M 5
Paccrosinue oT KpoBIHM BEIPAOOTKHU 10 03
M '
TOYKH I10/IBECA CBETUJIbHUKA
Paccrosinne Mex 1y CBETHIIbHUKAMHU M 4
JlivHa ocBeIaeMoro MoMeIIeHus 90
. M
(HACOCHOM Kamephl)
IIUPUHA OCBEIIAEMOT0 MMOMEIIECHUS 7
M
(HacocHoOI Kamephb)
PaccrosiHue oT mosa kamepsl 10
paboyeil moBepxXHOCTH (HACOCHOM M 1
KaMephbl)
BricoTa ocBemaeMoro moMemieHus 85
M :
(HacocHOI Kamephl)
Pa3smepsl rapaxa: juinHa M 25




ITUpUHA M 6
BBICOTA M 6
Pa3meps! kBepiiara, mrpeka: JuHa M 4250
ITUpPHUHA M 6
BbICOTA M 6
Pasmepsl 320011 opra: minHa M 426
ITUPHUHA M 6
BBICOTA M 6
Pa3mepsr pem myHKTA: JyIMHA M 20
IITUPHUHA M 6
BBICOTA M 6
[IepeyeHp ANEKTPONIPHUEMHUKOB
MTOBEPXHOCTH:
CKHIIOBOM IOIBEM KBT 2x1150 1
KietpeBoii mogsem kBT 750 1
Bentmwistop BOJI-40 kBT 1050
Kommnpeccop kBT 150
Hanmaxtaele 3magus kBt
Cronosas kBt 100
OcBenienue kBT 45
ABK kBT 90
PM3 kBT 1120
Kanopudepnas kBt 130
lapax kBT 70
[TepeueHb MEKTPONPUEMHUKOB
TOpPHU30HTA:
Boomer H-127 kBt 108 22
Solo7-7V kBT 55 10
BM -12M kBT 110 20




Bonootnus kBT 800 9
Tpebyempblii oOmenaxTHbII cos g, 0,94-0,98
K03 PUIIMEHT MOTITHOCTH
Bapuanr 15
[Tapamerp En. usm 3HaueHue napameTpa KomnuecTso
BricoTa ropHo#t BEIpabOTKH M 3
Paccrosinue oT KpoBIH BEIPAOOTKHU 0 " 0.4
TOYKH TIOJ[BECA CBETHIILHUKA '
Paccrosinue Mex 1y CBETHIbHUKAMH M 3
JnmrHa ocBernaeMoro moMenieHus 50
(HacocHoOI Kamephbl) .
[IMPUHA OCBEIAEMOTO TIOMEICHHSI " 5
(HacoCHOM Kamephl)
PaccTrosinne oT nmosa kamepsl 10
paboueli MOBEpXHOCTH (HACOCHOM M 1
Kamepbl)
BricoTa ocBemaeMoro noMeneHus g
(HAcOCHOM Kamephbl) M
Pa3mepsr rapaka: pimuHa M 25
IMpUHa M 7
BBICOTA M 6
Pa3mepsr kBepiiara, mrpeka: JyimHa M 3300
IMpUHa M 6,5
BBICOTA M 6
Pazmepsl 3a00i1 opra: 1iauHa M 623
HIMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nyHKTa: JuIMHA M 28
IIUpUHA M 4
BBICOTA M 6




[IepeyeHp ANEKTPONIPUEMHUKOB

MOBEPXHOCTH:
CKHMOBO# MOABEM kBT 2x1300
KnerbeBoii moapem kBT 900
BenTtunstop BO-40 kBT 1350
Kommnpeccop kBt 730
Hanmraxtasie 3nanus kBT
Cronosas kBt 312
Ocgemnienue kBt 29
ABK kBT 55
PMM kBT 94
Kanopudepnas kBT 155
lapax kBT 70
[lepeueHp 3MEKTPONPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBt 120 17
Solo7-7V kBt 75 11
BM -12M kBt 110 10
Bonoorinus KBT 600 5
e | e, | osros
BapuanTt 16
[Tapametp En. m3m 3Ha4yeHue napamerpa KonnuectBo
BricoTa ropHoit BBIpabOTKH M 4
Paccrosinue oT KpoBIIM BEIPAOOTKH /10 " 0,27
TOYKH MOJBECA CBETUIIbHUKA
Paccrosinue Mex1y CBETHIIbHUKAMH M 7
JlnuHa OCBEIaeMOro MoMeIIeHUs " 40

(HacocHOI Kamephl)




IIUpHUHA OCBCIIACMOT'O TTIOMCIICHU A

(HacocHoOM Kamepbl) . 0
PaccrosiHue oT mosia Kameps J10
pabodeii moBepxHOCTH (HACOCHOM M 0,85
KaMephl)
BricoTa ocBenaemMoro noMeneHus
(HacocHOM Kamepbl) . !
Pa3mepsl rapaxa: niuuHa M 15
HIMpUHA M 4
BBICOTA M S5
Pa3zmMeps! kBepiuiara, mrpeka: JuHa M 3250
IIMpUHA M 6
BBICOTA M S5
Pa3meps1 3a00ii opTa: irHA M 335
IIMpUHA M 6
BBICOTA M 5
Pa3mepsr pem myHKTA: AJIMHA M 26
HIMpUHA M 5,5
BBICOTA M 6
[lepeueHb 1EKTPONIPUEMHUKOB
MTOBEPXHOCTH:
CKHIIOBOY ITOIBEM kBT 2x1150
KitetseBoii mogsem kBT 1150
Bentunstop BO/I-40 kBT 1500
Kommnpeccop kBT 130
HanmaxtHele 3maHus kBt
CronoBas kBT 112
OcgelieHue kBT 22
ABK kBT 67
PM3 kBT 585




Kanopudepnas kBt 250
I'apax kBT 15
IIepedens 3IIEKTPOIIPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 150 6
Solo7-7V kBT 65 6
BM -12M kBT 110 6
Bonoornus kBT 200 5
TpeGyemblit oOIeIaxTHBIN
peoy Cos @, 0,94-0,98
K03()PUIIMEHT MOIITHOCTH
Bapwnanr 17
[Tapamertp En. usm 3HaveHHe nmapaMmerpa KomnuecTso
BricoTa ropHOit BBIpaOOTKH M 6
PaccrostHue oT KpoBiHM BEIpaOOTKHU 10 05
M :
TOYKH I10/IBECA CBETUIIbHUKA
Paccrosinue Mex 1y CBETHIIbHUKAMHU M 8
JlyivHa ocBelaeMoro noMeIIeHus 75
. M
(HAcCOCHOM Kamephl)
IIMPUHA OCBEIAEMOT0 MOMEIICHHUS 6
. M
(HAcOCHOM Kamephbl)
Paccrosinue oT moma kamepsl J10
paboueli MOBEpXHOCTH (HACOCHOM M 1
KaMmepbl)
BricoTa ocBenaeMoro noMemnieHus 9
M
(HacocHoOI Kameph)
Pa3mepsl rapaxa: JuiHa M 20
IUpUHA M 6
BBICOTA M 6
Pa3mepsl kBepiiara, mrpeka: AauHa M 2400
IIUpUHA M 6




BBICOTA M 6
Pa3meps1 3a60ii opTa: mimHA M 340
LIAPUHA M 4,5
BbICOTA M 6
Pa3mepsl pem nyHkTa: JuiMHA M 20
HIMpuHa M 5
BBICOTA M 7
[IepeyeHp ANEKTPONIPUEMHUKOB
MTOBEPXHOCTH:
CKHUIIOBOI HOABEM kBT 2x1150
KnerpeBoii moabem kBT 1000
BenTtunstop BOI-40 kBT 1850
Kommnpeccop kBT 130
HagmaxTtHele 3nadus KBt
Cronosas kBt 215
OcBerienune KBT 60
ABK kBt 110
PM3 kBt 1400
Kanopudepnas kBT 190
lapax kBT 145
[lepeueHs 3MEKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 100
Solo7-7V kBT 55
BM -12M kBT 110
Bonootnus kBT 600
Tpebyempblit o0mmenaxTHbIN cos g, 0,94-0,98

K03 PUIIMEHT MOIITHOCTH




Bapuanr 18

[Tapamerp En. usm 3HaueHue napameTpa Komnyectso
BricoTa ropHoii BeIpabOTKH M 9.5
PaccrostHue oT KpoBIH BEIPAOOTKH 10 " 0.4
TOYKH ITO/IBECA CBETUIILHHUKA ’
PaccrosiHue MexXy CBETHIIbHUKAMHU M 6
JmiHa ocBenaeMoro nmoMenieHus 60
(HacocHOM Kamephl) .
ITUPHUHA OCBEIIAEMOTO TTOMEIICHHS " 5
(HacocHOM Kamephl)
Paccrosame ot noJia kamepsl 10
paboueli MOBEPXHOCTHU (B HACOCHOM M 14
Kamepe)
BricoTa ocBenaeMoro moMeIeHus 8
(HacoCHOM Kamephl) .
Pa3mepsr rapaka: nnuHa M 37
IIMpUHa M 5
BBICOTA M 6
Pa3meps! kBepiiara, mrpeka: JyimHa M 5440
IIMpUHA M 4.7
BBICOTA M 5,8
Pa3mepsr 3a00ii opra: nauHa M 820
IMpUHA M 6
BBICOTA M 6
Pa3meps! pem nyHkTa: JuIMHA M 20
IUpUHA M 6
BBICOTA M 6
[TepedeHb HMEKTPONIPUEMHUKOB
MTOBEPXHOCTH:
CkunoBoii noabem kBT 2x1550
KierbeBoit moabem kBT 700 2




BenTtunsatop BOI-40 kBt 1280
Komnpeccop kBt 450
Hanmraxtasie 3nanus kBT
Cronosas kBt 245
Ocgemnienue kBt 260
ABK kBT 59
PM3 kBT 780
Kanopudepnas kBt 150
lapax kBt 55
[Iepedens 3IEKTPOITPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 18
Solo 7 -7V kBT 55 9
BM -12M kBt 110 14
Bonootinus kBT 300 7
| | o
BapuanT 19
[Tapametp En. usm 3HaueHue napameTpa Komnunuectso
BricoTa ropHO# BRIpaOOTKH M 6
PaccrosiHue oT KpoBIH BEIPAOOTKHU 10 " 0.4
TOYKH I0/IBECA CBETUIIbHUKA
PaccrosiHue Mex 1y CBETHILHUKAMHU M 5
JIuHa OCBEIAeMOro MOMEILEHHS
(HacocHoOI Kamephb) M 05
HInpuHa ocBemaeMoro NoMemeHus
(HacocHOI Kameph) M 0
Paccrosinue oT nojia Kamepsl 10
paboyeil moBepxHOCTH (HACOCHOM M 1

KaMephl)




BricoTa ocBeriaeMoro noMemieHus

(HacoCHO# KaMephl) . 8.5
Pa3mepsl rapaxa: nnuna M 25
IMpUHA M 6
BbICOTA M 6
Pa3meps! kBepiiara, mrpexa: AjauHa M 1325
IMpUHA M 6
BBICOTA M 6
Pa3mepsr 326011 opra: nouHa M 125
IIMpUHA M 6
BBICOTA M 6
Pasmeps! pem myHKTa: AITHHA M 25
IIMpUHA M 6
BBICOTA M 6
[lepedenb 31EKTPONIPHUEMHUKOB
MTOBEPXHOCTH:
CKUIIOBOM OIBEM kBT 2x1350
KietpeBoii mogsem KBT 850
Bentmwistop BOJI-40 kBT 1450
Kommnpeccop kBT 740
HannraxTabeie 31aHuA kBT
CronoBas kBT 255
OcBenienue kBT 25
ABK kBT 70
PM3 kBT 990
Kanopudepnas kBt 150
lapax kBT 60

HepequL QJICKTPONTPUEMHUKOB
TOpU30HTA:




Boomer H-127 kBt 108 25
Solo 7-7V kBt 55 10
BM -12M kBT 110 3
Bonootnus kBT 500 7
TpeOyemsbrii 0OIIeIIaXTHBIN
IfOB(;)I(bHIII/IGHTHI\I/IOHIHOCTH €054, 0,94-0,98
Bapuant 20
[Tapamerp En. usm 3HaueHue napameTpa KomnuecTso
BricoTa ropHO#i BEIpaOOTKH M 4,5
PaccrositHue oT KpOBITH BEIPAOOTKH JI0 " 0.3
TOYKH TIOJ[BECA CBETHIILHUKA
PaccrosHne Mex 1y CBETHIIBHUKaMH M 4
JnmrHa ocBemnaeMoro moMenieHus
(HACOCHOM Kamephl) . 45
LIMPHUHA OCBEIAEMOTr0 MOMEIICHHUS
(HAcOCHOM Kamephl) M 0
PaccTrosinue oT nosa kamepsl 10
paboueli MOBEpXHOCTH (HACOCHOM M 15
KaMephl)
BricoTa ocBemaeMoro noMemieHus
(HAcCOCHOM Kamephbl) M !
Pa3mepsr rapaka: pmuHa M 30
IMpUHa M 6
BBICOTA M 6
Pa3meps! kBepiiara, mrpeka: JyimHa M 1150 3
HIMpUHA M 6
BBICOTA M 6
Pazmepsl 3a00i1 opra: 1iauHa M 65 5
IUpUHA M 6
BBICOTA M 6
Pa3mepsl pem nyHkTa: JuiMHA M 20




ITUpUHA M 6
BBICOTA M 6
[IepeyeHp ANEKTPONIPUEMHUKOB
MTOBEPXHOCTH:
CKumnoBoii nMoapem kBT 2x1450
KinerbeBoit moabem kBT 600 2
BenTtunstop BO-40 kBT 1850
Kowmmpeccop kBT 830
Hanmaxtaele 31a0us kBT 300
Cronosas kBt 160
Ocsemienne kBT 45
ABK kBT 70
PM3 kBT 2120
Kanopudepnas kBT 150
lapax kBT 50
[lepeueHb 3MEKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 108 15
Solo7-7V kBt 55 8
BM -12M kBT 110 9
Bonoorinus kBT 300 5
e | e, | osros
Bapuanr 21
[Tapametp En. m3m 3Ha4yeHue napamerpa KonnuectBo
BricoTta ropHoii BBIpabOTKH M 7
Paccrosinue oT KpoBIIM BEIPAOOTKH /10 u 0.6

TOYKHU IMOJABCCA CBETHJIIbHUKA




PaccrosiHue Mex 1y CBETHIILHUKAMH M 6
JnmvHa ocBenaeMoro noMenieHus 90
(HacocHOM Kamepbl) .
IIUPHUHA OCBEIIAEMOT0 TTOMEIICHHUS " 6
(HacocHOM Kamephbl)
Paccrosinue ot nona kamepsl 10
pabodeii moBepxHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBenaemMoro noMeneHus 9
(HacocHOM Kamephl) .
Pa3mepsr rapaka: nnuHa M 23
IITUPHUHA M 6
BBICOTA M 6
PasmMeps! kBeputara, mrpeka: JTnHa M 1250
IIMpUHa M 6
BBICOTA M 6
Pa3mepsr 3a60ii opra: nuuHa M 57
HIMpUHA M 6
BBICOTA M 6
Pa3meps! pem myHKTA: JJIMHA M 20
IIMpUHA M 5
BBICOTA M 5
[IepedeHb AMEKTPONIPUEMHUKOB
MMOBEPXHOCTH:
CKUnoBo# moabeM kBT 2x1150
KierbeBoit moabem kBT 750
BenTtunsatop BO-40 kBt 1050
Komnpeccop kBt 450
HanmaxTtHele 3maHus kBt
CronoBas kBT 300




Ocgemienue kBt 45

ABK kBT 90

PMM kBT 130

Kanopudepnas kBt 140

Iapax kBT 80

[Iepedens 3IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 17
Solo7-7V kBT 55 8
BM -12M kBT 110 13
Bomootius kBT 800 9
TpeGyemblit oOIemIaxTHBINA cos g, 0,04-0,98

K03 PUIIMEHT MOIIIHOCTH




[Tpunoxxenue 3

MeToanuyeckoe o0ecneyeHue

1. UccnenoBanue acCHHXpOHHOW MaIIMHbL: MeToAUUYECKUE yKa3aHUs 10 BBIIIOJHEHUIO
nabopaTopHO# pabOTHI CTyIEHTAMU OYHOH U 3a049HOM popM 00ydeHus: crenuanbHocTh "T'opHOE
neno". Marauroropck: MI'TY, 2015. — 14 c.

2. UccnenoBanue yactoTHOTO mpeodpasosares Simens Micromaster 420: Mertoauueckue
YKa3aHUs 110 BBIIOJIHEHUIO JJAOOPAaTOPHOU pabOThI CTYIGHTaMU OYHOW U 3a04HOM opM 00yueHus
cnenuansHocTH "['opHOE neno". Marnutoropck: MI'TY, 2015. — 14 c.
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