MMHUCTEPCTBO HAYKHU U BBICIIIET'O OBPASOBAHIA
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Pabouas nporpamma paccMOTpeHa 1 0100peHa Ha 3aceaHuu kadeaps! ['OpHBIX MallIiH 1
TPAHCIOPTHO-TEXHOJOTHYECKUX KOMIUIEKCOB
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JIuer akTyanusanum padodeil NporpaMmsl

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U o100peHa i peanu3anuu B 2022 - 2023
y4ueOHOM rofy Ha 3acefaHnu Kadenpsl [OpHBIX MaIIMH ¥ TPAHCTIOPTHO-TEXHOJIOTHUECKHUX

IIporoxomor 20 . Ne
3aB. kadenpoit A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peamuzauuu B 2023 - 2024
y4eOHOM To1ly Ha 3aceqaHuu Kadenpsl ['OpHBIX MaIIMH U TPAHCTIOPTHO-TEXHOJIOTUIECKUX

[Iporokomor 20 . Ne

3aB. kadenpoit AM. Maxuros

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogo0pena i peamuzauuu B 2024 - 2025
y4eOHOM Toly Ha 3aceqaHuu Kadenpsl ['OpHBIX MaIIMH U TPAHCTIOPTHO-TEXHOJIOTUIECKUX

[Iporokomor 20 . Ne

3aB. kadenpoit AM. Maxuros

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peamuzauuu B 2025 - 2026
y4eOHOM To1ly Ha 3aceqaHuu Kadenpsl ['OpHBIX MaIIMH U TPAHCTIOPTHO-TEXHOJIOTUIECKUX

[Iporokomor 20 . Ne

3aB. kadenpoit AM. Maxuros

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peamuzauuu B 2026 - 2027
y4eOHOM To1ly Ha 3aceqaHuu Kadenpsl ['OpHBIX MaIIMH U TPAHCTIOPTHO-TEXHOJIOTUIECKUX

IIpotokonor 20 1. Ne

3aB. kadenpoit AM. Maxuros

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogo0pena /i peamuzanuu B 2027 - 2028
y4eOHOM Toly Ha 3aceaHuu kadenpsl ['OpHBIX MaIIMH U TPAHCTIOPTHO-TEXHOJIOTUIECKUX

[Iporokomor 20 . Ne

3aB. kadenpoit AM. Maxuros




1 Lean ocBoeHHs1 JUCHUIINHBI (MOTYJIs)

- (hopmupoBaHUE U pa3BUTHE CIIOCOOHOCTH K AHAIM3Y U CHUHTE3Y JJIEKTPONPHUBOJIOB U
KOHCTPYKIIMH AJIEKTPUYECKUX MAIIWH U 000PYIOBaHUS TOPHOTO MIPOU3BOICTBA;

- (hopmupoBaHue U pa3BUTHE CIOCOOHOCTH AHAIMU3UPOBATH COCTOSIHUE U MEPCIIEKTUBBI
pa3BUTHSL DSJEKTPOCHAOKEHHMS TOPHBIX MalIMH M OO0OpYAOBaHMS, HX TEXHOJOTHYECKOTO
000py-I0BaHUs U KOMIUIEKCOB Ha UX 6ase;

- ¢dopMupoBaHHE M pa3BUTHE CHOCOOHOCTH MPOBOJIUTH CTAHAAPTHHIC HCIBITAHUSA
ANEKTPUYECKUX MAIIUH TOPHOTO TEXHOJIOTMYECKOT0 000py10BaHMS;

- (opMHpPOBAaHUE U PA3BUTHE CIIOCOOHOCTH OMPEACNATH CIIOCOOBI JOCTHKEHUS IIeNei
NPO-EKTa, BBISBIATH IPHOPHUTETHI PEIICHUs 3aJ1a4 IPU MPOU3BOCTBE, MOACPHHU3ALIMI U PEMOHTE
ANEKTPUYECKUX MAIIINH;

- (GopMHUpOBaHME M Pa3BUTHE CIOCOOHOCTH pa3pabaThIBaTh KOHKPETHBIC BapUAHTBHI
pete-Hus mpo0JeM IpOU3BOACTBA, MOIEPHU3ALIMH U PEMOHTA TOPHBIX MAIIMH U 000pyI0BaHus,
NPO-BOJIUTH aHAJIU3 ATHX BaPUAHTOB, OCYIIECTBISTH MPOTHO3UPOBAHHUE MOCIEICTBUM, HAXOAUTh
KOMIPOMUCCHBIE PEIICHHS B yCIOBUIX MHOTOKPUTEPUAILHOCTH M HEOTIPEIEIICHHOCTH;

- ¢opMHupoBaHME M Pa3BUTHE CIIOCOOHOCTH pa3paldaThiBaTh C HCIOJIH30BAHHEM
UHQOPMA-IIMOHHBIX ~ TEXHOJOTHH, KOHCTPYKTOPCKO-TEXHHYECKYI0  JOKYMEHTALMIO  JUIs
MPOU3BOJCTBA HO-BBIX WM MOJCPHU3UPYEMBIX 00pa3IOB AJIEKTPONPUBOJIOB TOPHBIX MAIlUH U
000pyI0BaHUS U UX TEXHOJIOTHYECKOTO 000PYI0BAHUS;

- (¢dopMupoBaHHE M pa3BUTHE CHOCOOHOCTH TPOBOJIUTH CTAHAAPTHHIC HCIBITAHUS
ANEKTPUUYECKHUX NAPAMETPOB TOPHBIX MAILIUH U 000PY IOBaHHUS.

2 MecTo nucuMIuInHbI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlucimminuHa DJIeKTpooOOpYJOBaHHE M BIEKTPOCHA0KEHHE TOPHBIX MPEANPHUITHN
BXOJIUT B 4acTh Y4eOHOTO IUIaHa (GOPMHUPYEMYIO yUaCTHUKaMU 00pa3oBaTENbHBIX OTHOIICHUH
o0pa3oBaTebHON IPOrPAMMBI.

Jns  u3yuyeHHs  OUCUMIUIMHBI ~ HEOOXOOUMBI  3HaHMSA  (YMEHHs,  BJIQJICHUS),
copMUpPOBaHHBIE B pe3yJIbTaTe H3YUCHHs TUCIUILIUH/ IPAKTHK:

DIIEKTPOTEXHUKA

OoorarmieHue Moxe3HbIX UCKOMTaeMbIX

['opHbIe MaIIMHBI 1 000PYIOBaHKE

MexaHH3a1us TOPHOTO MPOU3BOJICTBA

WNudopmaruka

®usuka

ABTOMAaTH3aLM U AJIEKTPU(DUKALUS TOPHOTO MTPOU3BOJICTBA

ITpousBoaCTBEHHAS - TPOU3BOICTBEHHO- TEXHOJIOTUYECKAs IPAKTHKA

AHamu3 JaHHBIX

Beiciiass maremaruka

Opranu3zanys ¥ ynpasJeHHue TOPHBIM IPOU3BOICTBOM

[{udgpoBbie TEXHOJIOTUU B TOPHOM JIENIE

[Tpouecchl noa3eMHOM pa3pabOTKH Py IHBIX MECTOP 0K ICHUN

KomMmmbroTepHOE MOIETMPOBAHUE PYIHBIX MECTOPOKIACHHUIMA

Tpancnoptasie MarmHbl. CTalMOHAPHBIE MAITTHBI

DKOHOMUKA NPEATIPUATHUS

[IpukimagHas MeXaHUKa

WmxeHepHast 1 KOMIIbIOTepHast rpaduka

HaueprarenbHas reomerpus

3HaHus (yMEHUs, BIAJCHUS), TTOJyYCHHBIC TIPU M3YYEHUU JAAHHOM TUCHMILIMHBI OyIyT
HEOOXOAMMBI IJIsl U3y4EHUS JUCIUILTUH/TIPAKTHK



IToaroToBKa K cjaue ¥ craya rocyJapCTBEHHOTO dK3aMeHa

IIpousBozacTBEHHAS - IPEAIUIUIOMHAS TPAKTHKA

A»BpoJIoTHs TOPHBIX NPEANPUATHN

HHHOBalMOHHAS AESATEIBHOCTh TOPHBIX IPEATIPUATUI

[TpousBoaCTBEHHAS - HAYYHO-UCCIEI0BaTEIbCKas paboTa

IIpousBoncTBEHHAS - IPOU3BOACTBEHHO- TEXHOJIOTMYECKAs PAKTHUKA

BeimonHenue, MNOArOTOBKAa K NPOLEAYpe 3allMThl M 3aIlUTa  BBIITYCKHOU
KB () MKALIMOHHOM pabOThI

IIpoexkTupoBaHue py JHUKOB

Beurunaimsa maxt

Opranuszanys 1 yrpaBJeHUE TOPHBIM IIPOU3BOICTBOM

3 Komnerenuuu ody4yaromerocsi, opMmupyeMblie B pe3yJbTaTe 0CBOCHHSA

AUCHMILIMHBI (MOYJIs1) M IVIAHNPYeMble pe3yJIbTATbl 00 y4eHHs

B pesynbrate OCBOGHUS JIUCHMIUIMHBI  (MOAYJ) «DNEKTpooOOpyIOBaHHE H
ANIEKTPOCHAOKEHNE TOPHBIX MPEANPHUATHID» 0Oydaroluiics AODKEeH 00afaTh CIEAYIOIUMHU

KOMIICTCHIIUAMMU :

Koa unnukaropa

NunukaTop 10CTUKEHHS] KOMIIETEHIIUU

[IK-2 CnocobeH OCyIeCTBISATh TEXHUYECKOE PYKOBOJICTBO TMOJI3EMHBIMU TOPHBIMU H
B3pPBIBHBIMU paboTamu, pa3paldaThiBaTh U HCIOJIB30BaTh B MPOW3BOJICTBEHHON AEATEIBHOCTH
TEXHOJIOTUYECKYIO JJOKYMEHTAIMIO, PErIaMEHTUPYIOIIYIO BBHITIOJIHEHHS MPOLIECCOB IMOA3EMHBIX

TOPHBIX PA0OT

[1K-2.1

Pemaer npodeccrnonanpHbIe 331241 110 000CHOBAHUIO TEXHOJIOTUN BEICHUS
TOPHBIX PAa0OT MO A3EMHBIM H KOMOMHHUPOBAHHBIMH CIIOCOOAMH.

I1IK-2.2 OObnamaer 3HAHUSMU TEXHHYECKOTO PYKOBOJICTBA TEXHOJIOTUYECKUMU
NpoLEecCaMy, TEXHOJOTUAMU M CPEeICTBAMHU MEXaHU3alMU U 0€301acHOTO
BBITOJIHEHHUS TT0I3€MHBIX TOPHBIX padoT

I1K-2.3 Hcnonb3yer  uHGOpMAIMOHHbIE  TEXHOJIOTMM  TNPHU  DKCILTyaTalu

10 JI3EMHBIX PYHUKOB




4. CTpyKTypa, 00BEM M COepKaHue TMC U IIIMHBI (MOLYJIs1)
OO0mast TpyJ0eMKOCTh AUCHUIIMHBI COCTABIISIET 2 3a4€THBIX €AMHUI] 72 akaj. 4yacoB, B TOM

qHuCae:

— KOHTaKTHasi pabota — 37 akaJi. 4acos:

— ayuropHas — 36 akaj. 4acos;

— BHeayAUTOpHas — | akaj. 4acos;

— caMOCTOsITeIbHAs paboTa — 35 aKaj1. 4acos;

— B popMe npaKkTuIecKoi noarotToBku — 0 akaz. vac;

dopMa aTTeCTALMH - 3a4ET

AynutopHas g e
o, | KOHTAaKTHAs pabota E E)( ®opma TeKyLIero
Paznen/ rema § (B axan. uacax) é 2 Bun N KOHTPOIA Kon
e — 2 S ©|cAMOCTOSTENEHOMR | YCNEBACMOCTH H | oo
3 2 5 paboTHI IIPOMEXYTOIHOH
Tlex. nmab. | mpaxr. :g aTTecTalHu
3aH. 3aH. | § &
1. Tema 1.1 DnexkrponpuBoj U
3JIEKTPOOOOPYIOBaHIE  TOPHBIX
MaIH
CaMmocCTOsTENbHOE
n3ydeHHE yIeOHOMH
U Hay4HOMH
JIATEPaTypHL.
Ioucxk
JIONOJIHUTEIIbHOM
1.1 OcobeHHOCTH nHpopmammu no | MeanBHyansHOe
JKCILTyaTalun u Teme (padora ¢ cobeceqloBaHNeE.
KOHCTPYKTUBHOI'O 9 3 132,21 5 | 6ubmmorpapuuec | UnauBnayansHOE
UCTIOJHCHIS TOPHOTO KM MaTepHanaMmy,| co-oOImeHne Ha
3IIEKTPOOOOPYIOBAHI C 3JEKTPOHHBIMH 3aHATHH.
OubnInoTeKaMH U
30P,
MH()OPMAIMOHHO-
KOMMYHHKAIOHH
BIE CeTH
Hutepuer).




CaMOoCTOsATEIEHOE
n3ydeHHE ydeOHOMH

OubnMMoTeKaMH U
30P,
MH()OPMAIMOHHO-
KOMMYHHKAIOHH
BIE CeTH
Hutepuer).

U Hay4HOMH
JUTEPaTypHL.
[ounck
JIOTIOJTHUTEIIbHOMN
1.2 ABrOMAaTH3UpOBaHHBINA nHpopmaimu o | MHauBuayatpHOE
JIIEKTPOIIPUBOJ TOPHBIX Teme (pabora ¢ cobecenoBaHue.
MallMH 3/11 5 | éubmmorpapugec | UnauBnayansHoE
PynauuHbIe KHM MaTeprajaMy,| co-oO0IeHne Ha
JJIEKTPOJIBUTATENN C 3JIEKTPOHHBIMHU 3aHSTHH.
OnOIMoTEKaMH U
30P,
MH()OPMAIMOHHO-
KOMMYHHKAIMOHH
BIE CeTH
Hutepuer).
CaMocTosTeapHOe
n3ydeHHE yIeOHOMH
U Hay4HOMH
JUTEPaTypHL.
1.3 OnexTpuyeckast Ioucxk
anmaparypa YIpaBlIeHHS U JIOTIOJTHHUTEITBHOU
3aIUTHI IMEKTPHYECKIX nHpopmaimu o | MHauBuayatpHOE
JBUTATENEH MaInmH Hu Teme (padota ¢ cobecemoBaHue.
MEXaHU3MOB HalpsHKEHUEM 3/11 6 | oubmmorpaduuec | MaauBuayaspHOE
1o 1000 B KHM MaTteprajaMy,| co-oO0IeHre Ha
OnexTpoobopynoBaHHE I C 3JIEKTPOHHBIMHU 3aHSTHH.
OCBEIICHUS TIOJI3EMHBIX OnOIMoTEKaMH U
TOPHBIX BEIPaOOTOK 90P,
MH()OPMAIMOHHO-
KOMMYHHKAIMOHH
BIE CeTH
Hutepuer).
Hroro no pazaeny 9/4,21 16
2. Tema 2.2 DnexrpocHabxeHNe
TOPHBIX MalllHH
CaMocTosTeapHOe
n3ydeHHE yIeOHOMH
U Hay4HOMH
JUTEPaTypHL.
[ounck
JIOTIOJTHUTEIIbHOMN
2.1 DJeKTpocHaAOKEHNE nHpopmaimu o | UHauBuayanpHOE
MMOJ3EMHBIX  MAaIlMH " Teme (padora ¢ cobeceoBaHue.
MEXaHHU3MOB 3/11 7 | oubmmorpaduuec | ManuBuayaspHOE
OnexTpocHabXKeHne KHM MaTteprajaMy,| co-o0IeHre Ha
PYIHHKOB M IIAXT C 3JICKTPOHHBIMHU 3aHSTHH.




2.2
TexXHNKO-5KOHOMHYCCKHE
[OKa3aTem
JIIEKTPOIIOTPEOIICHNIS
TOPHBIX MPEIITPUSITHIA

3/11

CaMoCTOsATEILHOE

U Hay4HOMH
JIATEPaTypHL.
Ioucxk
JIOTIOJTHUTEIIBHOI
UH(pOPMAIIH 110
Teme (pabora ¢
oubnmorpadugec
KM MaTepHalaMHy,
C 3JEKTPOHHBIMH
OubnMMoTeKaMHt U
30P,
MH()OPMAIMOHHO-
KOMMYHHKAIOHH
BIE CeTH
Hutepuer).

n3ydeHHE ydeOHOMH

WnpuBuyansHOE
cobecemoBanue.
WnpuBuayansHOE
co-00IIeHNE Ha
3aHITHH.

2.3 OnacHOCTb IOPAKEHUS
9EKTPUYECKHM TOKOM
3ammra  OT  [IOpaXKEHUs
9EKTPUYECKHM TOKOM

3/11

CaMmocCTOsTENbHOE
n3ydeHHE yIeOHOMH
U Hay4HOMH
JIATEPaTypHL.
Ioucxk
JIOTIOJTHUTEIIBHOI
HH(pOPMAIIH 110
Teme (pabora ¢
6ubmmorpadugec
KM MaTepHalaMHy,
C 3JEKTPOHHBIMH
OubnMMoTeKaMHt U
30P,
MH()OPMAIMOHHO-
KOMMYHHKAIOHH
BIE CeTH
Hutepuer).

WnpuBuyansHOE
cobecemoBaHue.
WnpuBuayansHOE
co-00IIeHNE Ha
3aHITHH.

Hroro no pazaeny

9/31

19

Uroro 3a cemectp

18/7,21

35

3a4éT

HiOFOIK)ﬂHCHHHHHHC

18

18/7,2
u

35

3a4€T




5 Ob6pa3oBaTtesibHbIE TEXHOJIOT MU

1. B yueOHOM mporecce MpenycMOTPeHbl 3aHATHA B (opMme pa3dopa KOHKPETHBIX
CUTyallld, CBA3aHHBIX C WCIOJBb30BAHUEM COBPEMEHHBIX CHCTEM AaBTOMAaTH3MPOBAHHBIX
AJIEKTPOIPHUBOJIOB U 3JIEKTPOCHAOKEHHS.

2. [Ipu npoBeneHuH J1TaOOPATOPHBIX U MPAKTUUECKUX padOT pacCMaTPHUBAIOTCS TECTHI IO
TeMaM B UHTEPaKTHUBHOH opme. OOBEM 3aHATHIA B UHTEPAKTUBHOM (hopme.

3. YacTb 3aHATHI JIEKIIMOHHOTO TUTIA TPOBOASITCS B BUJIE TPE3CHTALNH.

4. TlpakTuueckue 3aHATHS TPOBOAATCA C HCIOJIB30BAaHHEM PEKOMEHIYyEMOTO
POrpaMMHOI0 00ecreyeHHs.

5. B paMkax y4ueGHOro Kypca MpeayCcMOTPEeHbI BCTPEUH € MPEACTaBUTENSIMU POCCUHCKIX
1 3apyOeXHBIX KOMIIAHHH, TOCYJIaPCTBEHHBIX M OOIIECTBEHHBIX OpPTaHM3AIMH, MacTep-KJIACChl
HKCHEPTOB U CIELHUAIUCTOB [0 TEMATUKE Kypca.

6 YueOHO-MeTOAMYECKOE O0ecTieYeHHEe CAaMOCTOSITeJIbHOI padoThl 00yYarOIIUXCs
IIpencraBneHo B mpuiioxeHuu 1.

7 OueHoOYHbIE CPeACTBA 1JIsl NPOBe/IeHUs MPOMEeKYTOYHOM aTTeCTALUH
[IpencraBieHbl B IPUIIOKEHHH 2.

8 YueOHo-MeTONMUYEeCKOEe M HH(POPMAIHOHHOE 00ecTieYeH e TUCIUILTIMHBI (MOTYJIs1)

a) OcHoBHas M TEpaTypa:

1.Kopaunos, I'. II. Pacuer u BBIOOp 3JEKTPOOOOPYAOBAHUS IMPOMBIIUICHHBIX
npennpusituii = Calcul et choix d eguipement electrigue des enterprises industrielles : yueOnoe
nocobue / I'. TI. Kopuunos, A. A. Huxonaes ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
3JIEKTPOH. OTIT. JIACK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3149.pdf&show=dcatalogues/1/1136
474/3149 .pdf&view=true (mara oOpamenus: 04.10.2019). - Maxkpoobsekr. - Tekct
3JIEKTPOHHBIH.

2. BacunweB, b.I'. DnextponpuBoa. DHepreTuka siekTponpuBonaa: YueOuuk / B.I.
Bacuises. - M.: Conon-nipecc, 2015. - 268 c.

3. Anyunn, A.C. CucteMbl ynpasieHus 3ekrpornpuBonoB / A.C. AnyuuH. - Bonorga:

0) JlonmoJIHNTeIbHASL JIMTEpaTypa:
1. AmnekceeB, K.b. MukpokoHTposiepaoe ympasieHue snekrponpuBogom / K.b.
Anexkcees, K.A. Ilanaryta. - M.: MTT1Y, 2008. - 298 c.

3. Acrames, B.K. Mammnoctpoenue. Dumuknonenus. B 40-u 1. Dnekrponpuson. ['unpo-
u BubponpuBonbl. T.IV-2. T'mgpo- m BuOpompusonbl. Kuumra 2 / B.K. Acrames. - M.:
MamnHo-ctpoenue, 2012. - 304 c.

4. bankoBoy, A.IIl. Ilpenu3noHHBIN 3JIEKTPONPUBOJ C BEHTWIBHBIMHU JBUraTEISIMU:
Mownorpadus / A.Il. bankooi. - M.: MOU, 2010. - 328 c.

5. bexumes, P.®. DnexrponpuBoxa: VYueOHOoe mocobMe I AKaAEMUYECKOTO
OakanaBpuata / P.®. bekumes, FO.H. J/lementses. - Jlro6epimt: FOpaiit, 2016. - 301 c.

6

7. BacmiseB, b.}O. DnexrponpuBon. Juepreruka snekrpornpusoaa / b.1O. Bacuibes. -
Bouo-rna: Undpa-Umxenepus, 2015. - 268 c.

8. I'ynbkoB, I'M. Cucrembl aBTOMaTH3MPOBAHHOTO YMPABJICHUS AJIEKTPONPHBOAAMU /
I''". I'ynbkoB. - Munck: HoBoe 3Hanue, 2007. - 394 c.

9. Henucos, B.A. DnexTponpuBoabl MEPEMEHHOIO TOKA C YAaCTOTHBIM YIIPABJICHUEM:
VYuebnoe nocodue / B.A. Jlenucos. - Ct. Ockon: THT, 2013. - 164 c.

10. Enudanos, A.I1 Ocuossl 3nekrponpuBoaa / A.Il Emudanos. - CIIO6.: Jlans, 2008. -
192 c.

11. Emudanor. A.TT. OcHorsel anekrnommurona / A T1. Emmudanor. - CT16.: JTans.


https://magtu.informsystema.ru/uploader/fileUpload?name=3149.pdf&show=dcatalogues/1/1136474/3149.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3149.pdf&show=dcatalogues/1/1136474/3149.pdf&view=true

2009.-192 c.

12. Enudanos, A.I1. Dnexkrponpuso: Yueonuk / A.Il. Emudanos, JI.M. Munaituyk, AL
I'ymumnckwit. - CI16.: JIans, 2012. - 400 c.

13. Emucanos, A.I1. Onekrponpuson / A.I1. Emuganos. - CI16.: Jlans, 2012. - 400 c.

14. Enudanos, A.Il. OcHoBbl smekTpornpuBoga: YuyeoHoe nocodbue / A.Il. Enmudanos. -
CII0.: JTaus, 2008. - 192 c.

B) MeTonnueckue yKazaHus:

1. UccnenoBanne aCMHXpPOHHOM MallMHBI: METOAMYECKHE yKa3aHWs 10 BBINOJIHEHUIO
nabopaTopHON pabOTHI CTYIEHTaMU OYHOM M 3a04HOM (opM 00yUeHHs crienuaibHOCTH «['opHOE
neno». Marauroropek: MI'TY, 2015.— 14 c.

2. MHccnemoBanue 4acTOoTHOro mpeoOpasoBarens Simens Micromaster  420:
Metoanyeckue yKa3zaHus IO BHITIOJHEHHUIO JJAO0OpaTOPHON paboThl CTYIEHTaAMU OYHOM U 3a04HON
¢dopMm o0yuenus cnennanbHocTu «I opHOe neno». Maruuroropek: MI'TY, 2015.— 14 c.

r) [IporpammHoe o0ecnieyenne 1 UHTepHeT-pecypChl:

IIporpammHoe oGecnieyenne

Haumenoanue [10 Ne norosopa Cpok nelicTBUS JTULIEH3UU
MS Windows 7
Professional(mas  [1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)
MS Offlce 2007 Ne 13501 17.09.2007 6eccpoyHO
Professional
7Zip cB00OJIHO pacnpocTtpansemoe [10 0ECCPOYHO
Autodesk
AutoCAD yueOHas BepcHs 6eccpoyHO
Electrical 2020

IlpodeccnonaibHbIe 6a3b1 JAHHBIX U HHGOPMALIMOHHbIE CIIPABOYHbIE CHCTEMBbI

Hazpanue kypca CchlIKa

denepanbHOe roCy/1apCTBEHHOE 010/ KETHOE
yupexaenue «Denepanbupiii HHCTUTYT npoMbinuieHHOH|URL: http://www 1 fips.ru/
COOCTBEHHOCTH
WNudopmarmonnas cucrema - EnxuHoe oKHO goctyma K URL: http://window.edu.ru/
WHGOPMAIIMOHHBIM pecypcam
[Touckonas cuctema Axanemust Google (Google Scholar) |[URL: https://scholar.google.ru/
HanmonaneHas UH()OPMALMOHHO-aHATUTUIECKAs URL:
EII)/IIC/Ili_CII\L/IIE)I — Poccuiickuii MHAEKC HAyYHOTO LIUTHPOBAHUS hitps:/clibrary.ru/project_risc.asp

9 MarepuajbHO-TEXHHYECKOE 00ecreueHn e TUCIUILTHHBI (MOIYJIs1)

MaTepI/IaJ'H:HO-TCXHI/I‘ICCKOC o0OecrieueHme JAUCIHIIIIMHBI BKIIFOHACT:


http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

YyeOHble ay IUTOPHUHU [T IPOBEACHUS 3aHATHH :

- MyJIbTUMEIUITHBIE CPEICTBA XPAHEHUS, TIEpEIauil ¥ PECTaBICHUS HH)OPMALIUH.

YyeOHble ay TUTOPHUH JUIs IPOBEIECHHS 3aHATHIA JUIs IPOBEICHHUS PAKTUUECKUX 3aHATHIA:

- MyJIbTUMEIUITHBIE CPEICTBA XPAHEHUS], TIEpEeIadyl ¥ PEJICTaBICHUS HH(POPMAIIH;

- 10CKa, MyJIbTUME MU HBINA IPOEKTOP, SKPaH.

YyeOHble ayAUTOPUH AJISl IPOBENICHHS TPYMIOBBIX M MHIUBHIYaTbHBIX KOHCYJIBTAIUH,
TEKYILEro KOHTPOJIS M MPOMEXYTOYHOU aTTecTallun

- MyJIbTUMEIUITHBIE CPEICTBA XPAHEHUS], TIEpeIadyl ¥ PEJICTaBICHUS HH(POPMAIIIH;

- 10CKa, MyJIbTUMEIUWHBINA IPOEKTOP, SKPaH.

[TomemeHus it CaMOCTOSATENBHON pabOThI 00yUaIOLHXCS:

- IepCoHaJIbHBIE KOMIIBIOTEPHI ¢ MakeToM MS Office, BBIX00M B MHTEPHET U C I0CTYTIOM
B JICKTPOHHYI0 00pa30BaTebHYI0 CPely YHUBEPCUTETA.

[Tomemenuss g XpaHeHHsS U NPOQUIAKTHYECKOTO OOCIyKMBaHUS —y4eOHOTO
o0opyaOBaHHS:

- CTeJJTAXU I XpaHEHHs y4eOHO-HArJIAIHBIX MOCOOMH M y4eOHO-METOIUYecKOi
JOKYMEHTALUH.

JlaGoparopwusiii creng FESTO



ITpunosxxenue 1

6 YueOHO-MeTONMYECKOE 00ecniedyeHne CaMOCTOsI TeIbHON PadoThl 00y YAl X Ccst

[To nucuummHe «QNEKTPONPUBOJ U INEKTPOCHAOKEHNE TOPHBIX MALIMH MPETyCMOTPEHA
ayJIUTOpHAs U BHEAYIUTOPHAsI CAMOCTOsATENIbHast paboTa 00yvaroImuxcs.

CamocrosiTenbHas paboTa 10 OCBOCHHUIO AUCIMIUIMHBI HEOOXOAMMa IS YTy OJIEHHOTO U3y4YEHHS
MaTepuaina kypca. CamocrositenibHast paboTa CTYACHTOB perjaMeHTUPYeTCs TpapukaMu
y4eOHOTO MpoIiecca U CaMOCTOSATEILHON pabOTHI.

CamocrosTenbHas paboTa CTyZCHTOB COCTOUT U3 CIEIYIOIINX B3aMMOCBS3aHHBIX YaCTEH:

1) U3yuenue TeopeTnyeckoro MaTepuania B hopme:

e (CamocrosTenbHOE N3yUYeHHE yUeOHON U HayYHO JIUTEpaTyphI IO TEMe

e Jlouck npomonmHMUTENbHOW HHPOpMalmu 1o Teme (pabora c OubIMOrpaduuecKum
MaTepHaJaMH, C 3IEKTPOHHBIMHU oubimoTekaMu u S0P,
UH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIE ceTH VIHTEpHET).

OcTaTtouHbl€ 3HaHUS ONPEAEIAIOTCS pe3ysbTaTaMU CauH (3a4era).

2) IloaroToBka K J1a00paTOPHBIM 3aHATHAM

Ilepeuenv meopemuueckux 60npocos K 1adopamopHnwvim padomam

Tema 1.1 OcoGeHHOCTH OKCIUTyaTallud M  KOHCTPYKTMBHOTO HCIIOJHEHHS TOPHOTO

ANIEKTPOOOOPY TOBAHUS
VYcioBUsL IKCIUTyaTallyd 3JIEKTPOOOOpYNOBaHUS NpPU MOA3EMHONM M OTKpPBITOW pa3zpaboTke
MOJIe3HBIX ~ MCKOMaeMbIX.  OCOOEHHOCTM ~ KOHCTPYKTMBHOTO  WCHOJHEHHS  TOPHOTO
3IEKTPOO0OOPYAOBAHUS.

[Tonatue 00 ypoBHe M BHIax B3pbIBo3auMThl. Kiaccudukauus 3aeKTpooOOpymaoBaHUS IO
YPOBHIO B3pBIBO3AIIUTHL. Bubl B3pbIBo3amuThl. TpeGoBaHus, MpenbsBIseMble K TOPHOMY
3JIEKTPOOOOPYIOBAHUIO HOPMAIBHOTO, TIOBBIIIEHHON HAAEXKHOCTH, B3PBIBOOE30MACHOTO,
0CO00B3PHIBOOE30TIACHOTO UCTIOTHEHHUS.

OOnacte MpPUMEHEHHS  AJIEKTPOOOOPYAOBAaHMS  PA3JIMUHOTO  WCTOJNHEHMs. VcmblTaHue
B3pPbIBOOE30MACHOTO 3JIEKTPO0OOpynoBaHus. TpeOoBaHus MpaBUil 0€30IACHOCTH K PYIHHYHOMY
000pyI0BaHUIO, HAXOISAIEMYCS B SKCIUTY aTaIHH.

Tema 1.2 OCHOBBI 3JIEKTPOIIPUBOIA

OcHoBHbIE ompeneneHus U knaccupukanus. Mcropus pa3zButus snekrponpusona. [loustus o0
YCTPOWCTBE 3JIEKTPONPHUBOAA. OJEKTPONPHUBOABI, NPUMEHSIEMBIE /i TOPHBIX MAallMH H
YCTaHOBOK: OCHOBHBIE THUIIBI U KOHCTPYKTUBHBIE OCOOEHHOCTH. MeXaHNUeCKUe XapaKTePUCTHKH
Y CBOMCTBa JABUraTesieil MOCTOSTHHOTO TOKA C MOCIeI0BATEIbHBIM U CMEIIAaHHBIM BO30YKICHHEM,
00JacTh UX IpUMEHEHUs. MeXaHNYeCKHe XapaKTepPUCTHUKU U CBOMCTBA ABUraTeleii IepeMeHHOTo
TOKa, SKCIUTyaTallMOHHBIE OCOOCHHOCTHU U 00J1acTh UX puMeHeHus1. OCOOCHHOCTH  YIIpaBJICHUS
JBUTATEISIMU IIOCTOSTHHOTO ¥ IIEPEMEHHOT0 ToKa. CriocoObI peasin3aliuy peryInpoBaHus YaCTOTHI
BpallleHUsT W PEBEPCUPOBAHUA  JJIEKTPOJBHUrarene.  ODJEKTPONPHBOJX IO  CUCTEME
reHepatop-asuratesns (I'-/[): KOMIOHOBKa, MEXaHWYECKHE XapaKTEPUCTUKM U CBOWCTBA.
Oco0eHHOCTH TEKTPUUECKUX MPUBOIOB 10 cucteme -1 ¢ oiHOCTyeHYaThIM BO30YKICHUEM U
TpeXOOMOTOYHBIM JBUraTeneM, ooaacTe npuMeHeHus. OCOOEHHOCTH ANIEKTPHYECKOTO MPHUBOJA
o cucreme ['-/] ¢ MarHUTHBIM HIIM 3JIEKTPOMArHUTHBIM yCHJIUTENEM U 00JIaCTh UX MPUMEHEHHS.
OCOOEHHOCTH 3JEKTPUYECKUX MNPHUBOAOB Mo cucremMe [-J[ ¢ THUPUCTOpPHBIM BO30yAUTENEM,
TUPUCTOPHBIN npeobpaszoBatenb-apuratens (TII-J) u gyacToTHBI MpeoOpa3oBaTelb-IBUTATENb



(UI1-1), obmacte ux npumeneHus. [lonoxeHHs o BBIOOpE 3JIEKTPUUECKUX JABHUraTesel Io
MOIIHOCTH C YY€TOM XapakTepa HArpy3KH M YCIOBHM SKCIUTyaTaluu. TpeOoBaHUs TpaBUIl
texHnueckoi akcruryaranuu (I1TD) u npasun 6e3onacuoctu (I16) mpu skcmmyaranuu u peMOHTE
JJIEKTPOABUTATEIIEH.

JlabopatopHo-mipakTudeckoe 3ansitue 1.2.1

N3yuenne cxem nsnekrponpusoja mno cucreMe I'-/I. PerynmpoBanue 4acToThl BpalleHUs B
cucteme I'-/1.

Tema 1.3 PyHU4HbIE 27I€KTPOABUTATENN

OcHoOBHBIE OTpeneeHus] U Kiaccu(uKanus. DISKTPOABUIaTeIN €IMHON CepuH AJsl YTOJbHBIX
maxT. O61macTh NPUMEHEHUs pa3IMYHBIX BUIOB MPHBOAA. PO Toka 1 BelMurHA HAMIPSIKESHUS IS
IIUTaHUS JIEKTPOABUTATEIIEH.

OOue moyoKeHUsI MO BBIOOPY aJnekTpoasurareneil. Harpysounsle amarpammsl. Harpes u
OXJIAXKJIEHHE OSJIeKTpoABUraTenei. Pexumsl paboThl snekTponBurareneil. Beibop MomHOCTH
AIIEKTPOBUTATENIS TIPU PA3TIMYHBIX PEKUMAaX PabOTHI.

OKcmulyatauusi 3JeKTpoJBUrareneil. XapakTepHble HEUCIPAaBHOCTH. MOHTaX, pPEMOHT H
ucnbiTanue sextpoasurateneit. [1TD u I1b npu TexHUueckoM 00CTy )KUBaHUHU, SKCILTyaTalli 1
PEMOHTE DJIEKTPOABUTATEIICH.

JlaGoparopHo-npaktuueckoe 3anartue  1.3.1

W3ydyeHne KOHCTPYKIMH, MEXAaHUYECKOW XapaKTEPUCTUKH M OCHOBHBIX CBOMCTB TpexQa3HbIX
ACUHXPOHHBIX JJICKTPOABUTaTENICH. BhIsSBIIEHNE U YCTPAaHEHNE HEUCIIPABHOCTEH.

Tema 1.4 DnexTpuueckas anmnaparypa ynpaBJI€HHs U 3aLUThI JIEKTPUUECKUX JBUTAaTEIe MallliH
1 MEXaHU3MOB HanpspbkeHuem 10 1000 B

Haznauenne u kiaccuukanus anmapaTypbl yIpaBiIeHHS U 3alUTHI. Y CIOBHbIE TpaduyecKue
0003HauEHUs 3JIEMEHTOB B JJICKTPUIECKHUX CXEMaX.

ArnmapaTsl ¥ NPUHIUNHAIBHBIE CXEMbl MaKCHMallbHOM TOKOBOHM 3ammrthbl. Pacuer, BbIOOp H
MOBEpKa YCTAaBOK TOKAa M OJIOKOB MaKCHUMaJbHOM TOKOBOW 3aIllUThl, BCTABOK IUIABKUX
IIpelOXpaHuTeNeil. AnmapaTsl U NPUHIUIHMAIBHBIE CXEMBl TEIUIOBOM 3alllMThl, 3aIlUTHl OT
ONPOKUABIBAHUS WIN HECOCTOSBIIETOCS ITyCKA.

DnexTpuueckas anmnaparypa py4yHOro M IOJIyaBTOMAaTHUECKOIO YIPABJIEHUS 3JIEKTPUUYECKHUMHU
JBUTaTeNsIMM  MAaIlMH W MeXaHW3MOB. HasHaueHue, THIIBI, OCOOCHHOCTHM KOHCTPYKLHUH
pa3zbeMHUTENEH, PYYHBIX B3PHIBOOE30MACHBIX ITyCKaTeNel, KOHTPOJIEPOB, aBTOMATHYECKUX
BBIKJIIOYATEIIEH.

KonTakTHas cuctema ammapaTyphl YNpaBiIeHHs, dJEKTpUUECKasi yra U CIoCOObl ee TalleHus.
besznyroBas u 6€CKOHTaKTHAsi KOMMY TaIlHs.

DneMeHTHI annapaTypbl JUCTAHIIMOHHOIO U aBTOMAaTUYECKOTO yrpasieHus. HasHaueHue, TUIsbl,
0COOCHHOCTH KOHCTPYKIIMH KHOTIOUHBIX TIOCTOB, OJIOKOB U ITyJITOB YIPABJICHUs, KOHTAKTOPOB.

DnexTpuyeckas anmnaparypa JMCTaHIMOHHOTO M aBTOMaTHYECKOT0 YIIPaBJICHUS dJIEKTPUYECKUMHU
JBUTATEISIMU MAIIMH M MeXaHW3MOB. OCHOBHBIE BH[bl, MPUHIMUMHAIBHBIE CXEMBl 3alUTHI U
OJIOKMPOBOK OT TOTEPH YTMPABISEMOCTH, OT OOpbIBA WM YBEJIWYEHHUS CONPOTHUBIICHUS LENU
3a3eMJICHUS, TOKOBOHM 3alllUThl OT Meperpys3ku, OJOKUPOBKH, MPEMSATCTBYIOLIEH BKIIOUYECHHUIO
IIyCKaTelsl IPU CHIWKEHUHU CONPOTUBIICHUS M30JLILMU HIDKE HOPMHUPYEMOM BEIMYMHBI B
OTXOJISIIIIEM YJacTKe CETH U OT OJIOKMPOBKHU, OTPAHUYHMBAIOIIECH YaCTOTY BKIIIOUEHHMS Ty CKATEIIs.
PeBepcuBHBIE U HEPEBEPCUBHBIE MATHUTHBIC Iy CKATENIN B Py JHUYHOM UCTIOJHeHUU. HasHaueHue,
THIIbI, TEXHUYECKUE XAPAKTEPUCTUKH, YCTPOUCTBO, CXEMBI JIEKTPUUECKUX COCIAMHEHUU. Bumbl
3anMThl U 0JIOKUpOBKU. Pox ynpasienus. Buasl curHanmsanuu, BO3MOKHbIE HEUCTIPABHOCTH U
CTOCOOBI UX YCTPAHEHHUS.

MarHutHble CTaHIUU JUIS JOOBIYHBIX, MPOXOJYECKUX, TPAHCHOPTHBIX MAIIMH U MEXaHU3MOB.
Ha3nauenue, TuIbl, TEXHUYECKUE XAapPAKTCPUCTUKH, YCTPOMCTBO, CXEMBI DJICKTPUYECKUX
COEIMHECHHH.

IlyckoBple arperaTtbl I pPYy4YHBIX DJJIEKTpOcBepi. HasHaueHuwe, THUIBI, TEXHUYECKUE
XapaKTEPUCTUKH, YCTPOWCTBO, CXEMBbI DJJIEKTPUUYECKUX COEAUHEHHH. Buapl 3ammrsel u
6noxupoBku. Pox ynpasienus. Buasl curnanuzanium, BO3MOKHbIE HEUCTIPABHOCTH U CTIOCOOBI UX
YCTpaHEHHUs.



[Topsnok BbIOOpa W MpOBepKH ammaparoB ympasieHus. [1b mpu skcrutyatanmum u pemMoHTe
AJIEKTpOanmnapaTyphbl.

JlaGoparopHo-nipaktuueckoe 3ansatue 1.4.1

HcnbiTanne 1 HaCTpOMKa MaKCUMaIbHOM TOKOBOM 3aIUTHI aIllIapaToB.
JlaGoparopHo-nipakTuueckoe 3anarue 1.4.2

N3ydenne KOHCTPYKIMM, IIPUHLIMIIA ACHCTBUSA U CXEM JJIEKTPUYECKUX COCIMHEHUH alIaparoB
PYYHOTO YIpaBJIECHUS: pa3beAUHUTENEH, PYUHBIX ITycKaTelel, KOHTPOJJIEPOB, aBTOMaTHYECKHUX
BBIKJITOUaTesie. McnplTanue anmnaparoB py4HOro YIpaBJIcHHUs.

JlaGoparopHo-nipakTuueckoe 3ansitue 1.4.3

N3yyeHne KOHCTPYKLMI, MPUHIMIIA JEUCTBUS M CXEM DJIEKTPUYECKUX COCIUHEHUU
HEPEBEPCHUBHBIX MarHUTHBIX Iyckarenel. VcnpiTanne annaparos.

JlaGoparopHo-nipakTuueckoe 3anarue 1.4.4

N3yyeHne KOHCTPYKLMI, MPUHIMIA JEUCTBUS M CXEM DJIEKTPUYECKUX COCIUHEHUU
HEPEBEPCHUBHBIX MarHUTHBIX IIyCKaTeJed pa3IMuHbIX TUIIOB. VcnibITaHMe annaparos.
JlaGoparopHo-nipakTuueckoe 3ansitue 1.4.5

N3ydenne KOHCTPYKLUHI, IPUHLIUIIA IEHUCTBUSA U CXEM DJIEKTPUYECKUX COCAUHEHUN PEBEPCUBHBIX
MAarHuTHBIX IIycKaTeseil. McnslTanue anmaparos.

JlaGoparopHo-nipakTuueckoe 3anarue 1.4.6

N3yuyeHne KOHCTPpYKUMK, IPUHLIMNA JEUCTBUS U CXEM JIEKTPUUYECKUX COCIUHEHUN MarHUTHBIX
nyckateneil Ha HanpspkeHue 1000 B. McnipiTanue anmapaTos.

JlaGoparopHo-nipakTuueckoe 3anatue 1.4.7

N3yuyeHne KOHCTPYKUMK, IPUHLKNA TEUCTBUS U CXEM JIEKTPUUYECKUX COCIUHEHUN MarHUTHBIX
CTaHLMH ynpasiieHus. VcnibITaHue CTaHIMN yIIpaBJICHUS.

Tema 1.5 DnekrpoobopyioBaHUE Il OCBEIICHUS TIOJJ3EMHBIX TOPHBIX BBIPAOOTOK

3Ha4YeHNE OCBEICHHUS 1T0/136MHBIX TOPHBIX BEIPA00TOK. OCHOBHBIE CBETOTEXHUUECKHUE BETUIMHBI.
DNEeKTpUUYECKHEe UICTOYHUKH CBETA U UX CBOMCTBA.

CramoHapHble M TIEPEHOCHBIE PYIHHYHBIE OCBETHTENbHbIE NpuOOpbl. Ha3zHaueHwe, THIIBI,
TEXHUYECKUE XaPAKTEPUCTUKU U YCTPOUCTBA, CXEMBbI BKIIFOUEHUS B CETh.

DneKTpo0OOpyJ0BaHUE U MPUHLIMITHATIEHBIE CXEMBI 3JIEKTPOOCBETHTEIBHBIX YCTaHOBOK. METOIbI
pacuera 3JeKTPUUECKOTO OCBEIICHUs MOA3EMHBIX BbIpaboToK. HopMbl ocBemeHHOCTH paboyux
mect. TpeboBanus [1TD u I1b npu sKcmTyatanii OCBETUTENBHBIX CETEH U YCTaHOBOK.
JlaGoparopHo-nipakTuueckoe 3ansatue 1.5.1

W3ydeHne KOHCTPYKIHMI 3JIEKTPOOOOPYy10BaHUS M COOPKA SJEKTPUUECKOM CXeMbl CTallMOHAPHOM
OCBETUTEJIBHON YCTaHOBKH.

Tema 1.6 DiexTpooOopynoBaHHE M DICKTPUYECKHE CXEMbl TUCTAHIMOHHOTO YIIPaBIICHUS
MaIMHAMHU, MEXaHU3MaMHU U YTIIe100bIBAIOIIMMHU KOMIUIEKCAMU

OOume cBeneHuss 00 yNpaBICHMM MalIMHAMH, MEXaHM3MaMU M YIJIeI0O0bIBAIOLIIMMU
KOMIUIEKCaMH. Buapl ynpasneHus. [IpuHnunuanbHble CXeMbl AMCTAHIMOHHOTO YIIPABJICHUS
TOPHBIMH MAalllMHAMU: TPEXIPOBOJAHAsS, IBYXIPOBOAHAsS, JBYXIPOBOIHAs 0e3 caMo(uKcaluu.
JIOCTOMHCTBA M HEJIOCTATKH.

OcHoBHBIE TpeOOBaHMS K CXeMaM JIMCTAHIIMOHHOTO  yIpaBleHus. Buabl  3amur,
NpeIyCMOTPEHHbIE B CXeMaX JUCTAHIIMOHHOTO YIIPaBJICHUS, OJIOKUPOBKA MOCIEI0BATEILHOCTH
BKJIFOYEHUS Iy CKaTeNIeH.

JlaGoparopHo-npakTuueckoe 3anarue  1.6.1

COopka ¥ UCHBITAaHUE HIIEKTPUYECKOW CXEMBbl JUCTAHIMOHHOTO YIIPABJICHUS YTOJbHBIM
KOMOAaiHOM.

JlaGoparopHo-nipakTuueckoe 3ansatue  1.6.2

COopka ¥ WHCHBITAHUE DIICKTPUYECKOH CXEMBl JMCTAHIMOHHOTO YTMPABJICHHUS PYYHBIM
3JIEKTPOCBEPIIOM.

Paznen 2 DnexTpocHabx)eHne TOPHBIX MPEATNPUITHH

Tema 2.1 DnexkTpocHab)keHUE MOA3EMHBIX MAIIMH U MEXaHH3MOB



XapaKTepucTUKa MPUEMHUKOB JJICKTPUYECKON 3HEPTHUH B MOJ3EMHBIX BhIpaboTKax. CriocoObl
NUTAaHUS TOJ3EMHBIX 3JEKTpomnoTpeOuTeneil. Bribop Mecra pacmosioskeHHs LEHTPaJbHOM
nozemHuoi noacranimu (LIIT), ee ycrpoiicTBo, 0o6opynoBanue. PacmonosxxeHue u ycTpoicTBo
pacnpenenuTenbHbIX noa3eMHublx myHKToB (PIIIT) HanpsixkenneM cebie 1000 B.

Pynnuunas anmapatypa ynpaBieHuMss M 3aliuThl  HampsbkeHueM 6 kB. KommiextHele
pacnpenenurenshbie ycrpoiictBa (KPY) nnst moazeMHbIX TOpHBIX BbIpaboToK. Hasnauenue,
THUIIBI, TEXHUYECKUE XapAaKTEPUCTUKH, YCTPOMUCTBO, CXEMBI AIEKTPUUECKUX COEAMHEHUN. Buasl
3alIMT M CUTHAIM3ALMU. DJEKTPUYECKHE M MeXaHudyeckue OJOKUpoBKH. Pon ympasieHwus,
BO3MO’KHBIE HEHCIIPABHOCTH M cIOcOObI MX yctpaHenus. [1b npu TexHuueckom o0Ciy KUBaHHUH,
SKCIUTyaTallMy U PEMOHTE JIEKTPOYCTaHOBOK HampsikeHueM caoime 1000 B.

OcCHOBHBIE IPUHLIUIIBI TIOCTPOEHHS CUCTEM 3JIEKTPOCHA0KEHHS MAIIMH U MEXaHU3MOB OUHCTHBIX
Y MTOATOTOBUTENBHBIX 3a00€B JJIS IAXT C [MOJIOTUM, HAKIIOHHBIM M KPYTHIM 3aJleTaHUEM IIacTOB.
[lepensmxHubie TpaHchopmaTopsl U TpaHCHOpPMATOPHBIE MOACTAHIMHU JIJIS MUTAHHS TOJI3EMHBIX
notpebuteneil. Ha3HaueHwe, TUIBI, TEXHUYECKHE XapaKTEPUCTHKH, YCTPOHCTBO, CXEMBbI
ANEKTPUYECKUX COCAVHEHUN. BUpl 3alUT M CUTHaIM3alUuM. DJIEKTPUYECKUE U MEXAHWYECKHE
O6nmokupoBku. Pon ympaBiieHHs, BO3MOJKHbIE HEHCHPABHOCTH M CHOCOOBI MX YCTpaHEHHS.
Omnpenenenue MOIIHOCTH ¥ BEIOOP 000pyA0BaHMS y4aCTKOBOM TpaHC(HOPMATOPHOH MOICTAHIIUH.
[laxTHbIe KabenpHBIE ceTH. HazHaueHue, MapKy, CEUEHUs U JOMyCTUMBIEC HArPY3KH Ha CHUIIOBBIE
xuiIbl kabesst. CriocoObl MPOKIIaKu KaOenel B MoA3eMHbBIX TOPHBIX BHIPAOOTKaX.

OcHOBHBIE METOJIBI pacyeTa, BbIOOpa U POBEPKU KaOENbHBIX CETEH, anmnapaTypsl YIIPaBICHUS U
3anMThl. Pacyer HU3KOBOJIBTHOM KaOETbHON CETH IMPH IyCKe M HOPMAJIbHBIX PEXHMax paboThl.
PacyeT TOKOB KOPOTKOTO 3aMbIKaHUS.

JlabopatopHo-mipakTuueckoe 3ansitue 2.1.1

N3ydenne KOHCTpYKIMM U cxeMm anekTpuueckux coeauHeHudt KPY nHanpsbkenuem O6kB.
HcnbiTanue 3J€KTpUUECKHX annaparos.

JlabopaTtopHo-nipakTHUeckoe 3ausatue 2.1.2

W3y4eHne KOHCTPYKIUH U CXeM 3JIEKTPUUECKUX COSIMHEHUI NepeABIKHBIX TPaHCPOPMATOPHBIX
nojcTanuuii. Mcnbitanne TpancopMaTOpHBIX TOCTAHIHHN.

JlaGoparopHo-nipakTuueckoe 3ansitue 2.1.3

[IpuoOpeTeHre HABHIKOB COCNMHEHHS M pPEMOHTa KaOeneid. lcmbITaHME MIAXTHBIX THUOKUX
Ka0erel mocie peMoHTa.

Tema 2.2 DnexkrpocHabkeHNE PYJHUKOB U IIAXT

XapakTepucTuka TMOTpeOuTeneld S3JIeKTPOIHEPIMd Ha TOPHBIX npeanpusaTusx. Kareropum
MOTpeOUTENEH IIEKTPOIHEPTUH B OTHOLIICHUN 00SCTICUCHHUS HAJIEKHOCTH UX DIIEKTPOCHAOKEHUSI.
CxeMmBbl 2NIeKTPOCHA0KEHUS PYTHUKOB U IIaXT.

YCTpoiicTBO BO3AYIIHBIX JIMHHUH 3JeKkTporiepenad. Tumbsl U MapKd MPOBOAOB, CHOCOOBI HMX
KpEIUICHUS U COeIMHEHHs. THIBI 1 KOHCTPYKIMH OTIOP. Y CTPOHCTBO KaOeIbHBIX JIMHUNA. THIIBI 1
MapKH Kabesnei, cnocoObl X MPOKIIAIKH.

Bo3nukHoBeHue, BuAbl U mociencTBus kopoTkux 3ambikaHuil (K3). Tepmuueckoe wu
aneKkTpoauHaMudeckoe aericteue TokoB K3. Xapakrepuctuka npouecca K3. Pacuer Tokos K3 n
CIOCOOBI X OTPAHUYCHUS.

DneKTpooOOPYJOBaHHE MOBEPXHOCTH IIAXT. DJIEMEHTHI BBICOKOBOJBTHOTO 00OpYIOBaHUS
nojacranimii. HasHaueHwWe, THUIBI, TEXHHUYECKHE XapaKTEPUCTHKU. YCTPOUCTBO M BHIOOD
M30JITOPOB, LIUH, IPEAOXPAHUTEIICH, PA3bEAUHUTEIICH, BBIKIIOYATEICH Harpy3KH, OTACIIUTENEH,
KOpDOTKO3aMbIKaTeNIe, MAacisgHbIX M  BO3AYIIHBIX  BBIKJIIOUATENEH, H3MEPUTEIbHBIX
TpaHc(OpMaTOPOB TOKA M HAIMpPSKEHUs, PEaKTOPOB, CHWIIOBBIX TpaHcopmaropoB. IIpuBojsl
pPa3beIVHUATENIECH, BBIKIIIOYATEIICH HArPY3KH, MACIIIHbIX BBIKIFOYATENICH.

KPVY, tpanchopmaTtopHble MOACTAHIMH. Y CTPONCTBO TIABHOW MOHWU3UTEIHHOW MOJICTAHITMU
(I'TIIT). 3amwuTHOE 3a3emiieHWE Ha MOACTAaHIMAX. KOHTpPOJb HAaX COCTOSSHUEM H30JILHU.
JIoKyMeHTalus Ha NOICTaHIUAX.

OOue cBefeHus 0 peneiHo 3ammre. Tl pene ¥ X KOHCTPYKTHBHBIE 0COOEHHOCTH. CXeMbl
peieitHO 3aIUThl JIMHUI 3JeKTporepeiady, CHIOBBIX TPaHCPOPMATOPOB M 3JEKTPOJBUTATENCH
HanpsxkeHueM cebiiie 1000 B.



3ammra noACTaHUM| OT MPSAMBIX yAapOB MOJIHHHU. 3aIUTa 3JIEKTPOOOOPYJOBAHHUS [TOICTAHIINHI OT
nepeHanpsikeHusi. Mepbl 6€301MacHOCTH pU 0OCITY>KUBAaHUU U SKCILTyaTallid BHICOKOBOJIBTHBIX
anmnapaToB U AJIEKTPUUYECKUX CETEH.

JlabopaTtopHo-mipakTuueckoe 3ansitue  2.2.1

N3yuenne koHCTpyKimit snekrpoobopynosanust [TII. McnbiTanue 3J1€KTpUYECKUX aIapaTroB
IIOBEPXHOCTHOM IO CTAHIUH.

JlabopaTtopHo-nipakTHUeckoe 3ausitue  2.2.2

CO6opxka cxembl peneiHoM 3amuThl. VcrpiTaHue u HacTpolka MPUOOPOB pPeNeHOM 3aIUTHI.
Tema 2.3 TeXHUKO-IKOHOMHUYECKHUE MMOKA3aTeNH dJICKTPONOTPEOICHUS TOPHBIX NPEATNPUATHI
OO1ure cBeleHUs 0 TEXHUKO-I)KOHOMHUYECKUX MOKA3aTeIsIX AJIEKTPONOTpedIeHus. YYeT pacxoia
AJIEKTPO’HEPTUM HAa TOPHBIX MPEANPUATUAX. YENbHbIE HOPMBI pacxofa 3JEKTPOIHEPTUHU
OTZAEJIBHBIM TEXHOJOTUYECKUM IIPOLIECCOM F'OPHOIO MPOU3BOACTBA U IIPEATIPUATHEM B LIEJIOM.
Koaddumment momHOCTH 351ekTpoycTaHoBOK. Ompesenenue oOmiemaxTHoro koddduimenTa
MoOIIHOCTH. [lpU4MHBI W TOCHEACTBHUS HU3KOTO KO3(PQUIMEHTa MOIIHOCTU. PeakTuBHas
MOIIHOCTh. MeponpusATHS N0 CHWKEHUIO MOTPEOJICHUs PEaKTUBHONW MOIIHOCTH M CIOCOOBI ee
KoMIieHcanuy. OpraHu3alMOHHO-TEXHUYECKUE MEPOIIPHUSTHS 10 IKOHOMUH 3JIEKTPOIHEPTUN.
OmnpeneneHue OCHOBHBIX — TEXHHMKO-DKOHOMHMYECKHX  IOKa3aTeleld  AJIEeKTPONOTpeOSICHHUS.
OmnpeneneHue CTOMMOCTH 3JeKTpodHeprun. Tapudukanus snextposHepruu. OmpeneneHue
ce0eCTOMMOCTH TPOAYKIMHA MO BJEMEHTY «3JEKTPOIHEPTHUs», YJIENbHOTO MOTpeOJIeHUs
3JIEKTPOIHEPTUU U YHEPTOBOOPYKEHHOCTH TPY 1.

Tema 2.4 PynHuyHasi CUTHAIU3ALUS U CBSI3b

Ponp u HazHaueHue  pyJHUYHON CUTHAJIM3ALMM M CBS3U. Ammaparypa  CUTHaJIM3alLUH.
Ct1BOJIOBAs, TPAHCIIOPTHAS U IUCIIETUYEPCKAsl CUTHAIU3ALUS.

Bunbl py1HUYHOM cBs3U. JJUCIIETYEPCKOE YIIPABICHUE IIPOU3BOICTBOM.

Paznen 3 Dnekrpo6e30macHOCTh

Tema 3.1 OnacHOCTh NOpaXEHUS INEKTPUIECKUM TOKOM

JlelicTBHE AIEKTPUYECKOTO0 TOKA HAa OpraHU3M 4esoBeKa. Buubl mopaxeHus. AHanu3 NpUYUH
aekTpoTpaBMaru3mMa. PakTopsl, ONPEAEIAIOIINE CTEIECHb IMOPAXKEHUS DJIEKTPUYECKUM TOKOM.
@daxTopbl, BAMSIOLIME Ha UCXOJ NopaxeHus. ONacHOCTb NOPAXEHUS AJIEKTPUUYECKHMM TOKOM B
CUCTEMax C M30JMPOBAHHON U 3a3eMJICHHOM HEUTpalbio TpaHchopMaTopa.

Tema 3.2 3ammra oT NOpakeHUs IEKTPUUYECKUM TOKOM

Mepsl 3alUTEI OT NOPAKEHUS IEKTPUYECKUM TOKOM. Ha3HaueHue, yCTpOMCTBO, KOHTPOJb U
NpOBEpKa 3aIUTHBIX 3a3eMJICHUH B MOJ3EMHBIX TOPHBIX BBIPAOOTKaX. 3a3eMJICHHE MAIIHH,
annaparoB, MEPEIBMKHOTO U IEPEHOCHOTO AJIEKTPOOOOPY IOBAHHS.

ArnmapaTsl 3allMThl OT YTEYEK TOKAa Ha 3eMIII0, HUX Ha3HaYeHHWe, YCTPOWCTBO, 00JacTh
NpUMEHEHUs. Y CIOBHBIE 0003HAYEHHUS, MPUMEHSIEMBbIE B CXEMaxX AJIEKTPHUUYECKUX COCAMHEHHH.
XapakTepHble HEMCIPABHOCTH B CXEMax JJIEKTPUYECKUX COCAMHEHUN anmnaparoB 3allUTHl OT
yTeueK TOKa Ha 3eMJII0 U CIOCOOBI UX YCTPaHEHHUS.

OxazaHue TNOMOIIM TOCTPAIABIIUM OT BO3JEHCTBHS AIIEKTPUYECKOTO TOKa. TpeboBaHUS K
CUCTEMaM 3a3€MJICHUS U alnaparaMm 3aluThl OT YTeUeK TOKa Ha 3eMJIIO.
JlaGoparopHo-nipakTuueckoe 3ansatue 3.2.1

N3ydeHne KOHCTPYKLMH 3a3€MISIOIIMX YCTPOMCTB M CXEM DJIEKTPUYECKUX COCIUHEHUH
anmaparoB 3allUTBl OT YTEYEK TOKAa Ha 3eMit0. V3MepeHue CONpPOTHUBIICHUS 3alUTHBIX
3a3eMJICHU .

KypcoBoe npoextupoBanue

Ilenu 1 3aga4u KypCcOBOTO IIPOEKTUPOBAHHUSA :

- CUCTEMAaTH3a1Msl, PaCIIMPEHUE U 3aKpEIJICHUE 3HAHUM 110 TUCLUILUIMHE;

- MpHOOpETEeHNE HABBIKOB MPAKTUYECKOTO HCIIOJIB30BAHUS TEOPETHUYECKUX 3HAHWUN IO BBIOOPY,
pacdeTy U IpOBEPKE IEKTPUUECKUX CETEH, allllapaToB YIPABICHNUS U 3aLUTHI;

- Ppa3BUTHE HABBIKOB CAMOCTOSITEIBHOM pabOThl C HAyYHO-TEXHHYECKOM U CIPaBOYHOU



JIMTEPATYPOH.

KypcoBoii mpoekT ogopmisiercss B COOTBETCTBUH C JECHCTBYIOIIMMH TPeOOBAaHHAMHM, T.€. Ha
CTaHAapTHBIX JHcTax (opmara A4. OObeM KypcoBoro mpoekTa cocrasiser 15-20
IIPOHYMEPOBAHHBIX JIMCTOB TeKcTa. [Ipu HammcaHuUM KypcoBOTO MPOEKTa CIEAYET MOJIb30BATHCS
neiictytomumMu ['OCTamu. B KypcoBOM NpOEKTe OJDKHBI OBITH MPEACTaBICHBI TAaOJIUIIBL,
rpaduKH, OTpaKkaIoLIMe Pe3yIbTaThl PACUETOB.

B kpyr TeXHUYECKUX MEPONPUATUN BXOIAT:

- TeMaTUKa ¥ 00beM KypCOBOTO IIPOCKTA;

- pa3paboTKa U BbIJaua HHANBHUYaJbHBIX 33aHUI JIJI BHIIOJHEHUS KypCOBOTO MPOEKTa;

- obecnieueHne 00yYalOLMXCsl METOINYECKOM U CIIPaBOYHOM JINTEPaTypPO.

HauGosiee menecooOpa3zHoif, B OTHOLICHHUH peaM3alliMd 3aJa4 KypCOBOTO IPOEKTUPOBAHMS,
aBisieTcst TeMa «BbrIOop M pacueT parMoHaIbHOM CUCTEMBI AIEKTPOCHAOKEHHS yUacTKa MaxXTh».
BeiOop panmoHanbHOW CXEMBI AJIEKTPOCHAOXKEHUsS, HU3KOBOJBTHOW M BBICOKOBOJIBTHOM
Ka0eNIbHOM CeTH, anmnapaToB yNPaBJICHHUs U 3aIUThI JODKEH 000CHOBBIBATHCS U MOJIKPEIUISTHCS
COOTBETCTBYIOLIMMH pacueTaMu.

[TpumMepHsBIil IepedeHb paszienoB, pEKOMEHYyEeMbIX ISl pa3paboTKH KypCOBOTO MPOEKTa:
Beenenue.

Kpatkas xapakrepuctuka yyactka. Mexanusamus pador.

Br100p panmoHanbHOM CUCTEMBI AJIEKTPOCHAOKEHHS yUacTKa.

Br100op HanpsKeHui.

Pacuer ocBemenusi. Pacuetr u Bb160p TpaHc(hOpMATOpOB AJSI MUTAHHUS OCBETHTENBHBIX CETeH U
PYYHBIX MEXaHU3MOB.

XapakTepUCcTUKa NPUEMHHKOB 3JIEKTPOIHEPTUM.

Omnpenenenue MOUTHOCTH M BEIOOP y4aCTKOBOM MOJICTAHIUH.

Omnpenenenue JIMHBI KaOemneil.

PazpaboTka pacueTHO cXeMbl NEKTPOCHA0KEHUSI MEXaHU3MOB YUacTKa.

Pacuer u BbIOOD Kabeunst HanpsikeHHeM 6 KB, muTaroImero y4acTox.

Pacder 1 BbIOOP HU3KOBOJIBTHOM KaOEJIBHON CETH MO IyCKOBOMY U HOPMAJIbHOMY PEKHUMAaM.
PacyeT TOKOB KOPOTKOTO 3aMbIKaHUS.

[TpoBepka cedenust paboyux KWl Kabemnel Mo TepMUIECKON YCTOWIMBOCTH.

Pacuer u BeiOop KPY Hanpsixenuem 6 kB.

Pacuder, BEIOOp ¥ IpOBEpKa HU3KOBOJIBTHOM ammaparypsl YIpaBiIeHHS U MAKCUMaJIbHOM 3aIIUTHI.
KomminekToBaHre HU3KOBOJIBTHBIX PACIpPEIlyHKTOB.

Bp100p cxeMbl TUCTaHIIMOHHOTO YIIPABIICHUS, CHTHAJIU3AIUH U CBSI3H.

Pacuer TeXHHKO-DKOHOMHYECKUX MOKa3aTesei 3JeKTPOCHA0KEHUs y4acTKa.

Pa3paboTka mpoTUBOMOKAPHBIX MEPOTIPUSATHI U MEPOIIPUATHH 110 TEXHUKE 0€30MaCHOCTH.

C nenbio cokpameHus 00beMa MosICHUTEIFHON 3aITMCKU PEKOMEHIY €TCSI:

- KpaTKO ¥ JIAKOHHYHO TPUBOJUTH OOOCHOBAHMS IO BBIOOPY M pacyeTy HU3KOBOJIBTHOU
Ka0eNnbHOM ceTH, armapaTyphl yIPaBJICHHUS U 3aIUThI, HE TOBTOPSATH OAHOTUITHBIE PACUEThI;

- pe3yJIbTaThl PACYETOB CBOJIUTH B TAOJHUIIBL;

- HE YYUTHIBATh MEPEMBIYKM MEXAY anmnaparaMy, CKOMIUIEKTOBAaHHBIMH B  €IHMHBIN
pacnpenenuTeNbHbI  IYHKT; Ipu pacdyere TOKOB K3 pacuer oCyLIECTBIATH METOAOM
MPUBEICHHBIX JIJIMH C UCTIOJIb30BAaHUEM Ta0JIMII.

Pa3zpaboTka pa3znenoB KypCOBOTO IMPOEKTa OCYIIECTBIISIETCS MO HHIAMBHIYaTbHOMY 33JaHUIO,
CKOPPEKTHPOBAHHOMY WJIM BBIJAHHOMY PYKOBOJAMTEJIEM IIPOEKTA.

IIpumepHbIil niepedeHb UCXOJHBIX JaHHBIX JUIS BBIIOJHEHHMS KypCOBOIO IPOEKTA: CUCTEMA
pa3paboTKH, cXeMa OUYHUCTHOTO 320051, MOITHOCTh M YIOJ MaJeHUs IUIacTa, OMacHOCTh ILIacTa Mo
rasy ¥ IbUIH, Ta3000MIBHOCTH TIACTA, BEHIOPOCOOTIACHOCTH MJIACTa, TUIT KOMIUIEKca (KperH), TUII
Kpenu COTpSIKEeHUsI, TUN KoMOaiiHa (CTpyra), IIMpUHA 3axBaTa KoMOaifHa (CTpyra), cCpemaHss
CKOpOCTh ToAauu KomOaiiHa (CTpyra), KOJMYECTBO JIBHUraTeneii komOaiiHa (cTpyra), THIT
MEXaHu3Ma TM0Ja4u KoMmOaiiHa, 00OpyJqOBaHME [UIA yJAEp)KaHUS OYHMCTHOrO KomOaiiHa,



o0opynoBaHMe Ui aBTOMAaTHYECKOM BBIOOPKH M OIyCKaHMS TMOKOro Kabens, TUI KOHBeiepa
OUYUCTHOTO 3a00s, KOJIMYECTBO JBUraTeleil KOHBeWepa, MEXaHU3aLUs CPEACTB JOCTaBKU IO
OTKAaTOYHBIM  BBIPAOOTKaM, JICHTOYHBIM  (TJIACTMHYATHIM) KOHBEHep, Meperpyxareib,
oOopynoBaHMe [UJI THUTAaHUS KpPENmM KOMIUIEKCa, OOOpyJOBaHHE /sl IbUICTIOAABICHHUS,
obopynoBanue s OOphOBI C BHE3AaNHBIMH BBIOpOCAMH, JJIMHA JIABBI, CYTOYHasl J00BIYA,
00BEeMHBIN BeC (MIOTHOCTH) YIJISA, MPOJOJLKUTEILHOCTh PabOThl y4acTKa 1Mo JA00bYe B CYTKH,
KOJIMYECTBO pabouyux B Haubouiee 3arpy>KEHHYIO CMEHY, PACCTOSHHUS IJI MPOKIAIKU KaOemns
HanpspkenueM 6 kB (ot LI k TTYTITL, ot LIITIT k PIIIT-6, ot PIIII-6 k ITYIIII), mapka kabens,
nponoxxenHoro ot HIHNI x IIYIIIIL, MomHOCTP KOpOTKOro 3ambikaHus Ha mumHax LTI,
paccrosiaue ot LIIIII x PIIII Hu3koro Hanpskenus, paccrosiue ot PIII Hu3koro HanpsixeHus 10
OKHa JIaBbl, THII JIEOEIKU-TIEPEIBIDKUMKA JICHTOYHOTO KOHBEHepa (meperpyxaress ), MeXxaHH3alus
MOJITOTOBKY HUILI, PACCTOSTHHE JJIs1 OCBEXKEHUs ITpeka (YKIoHa, OpemcOepra), OCBEIICHHE JIaBhl.
PexomeHmaimu 1o opraHu3anuil U OOECHEYEHHIO KYpCOBOTO MPOEKTUPOBAHUS SIBISIOTCS
PUMEPHBIMH.

Ilpumepol npakmuueckux 3a0aHUN O RPOMENCYMOYHOU ammecmayuu

1. OnpenenuTh CTaTUYECKUI MOMEHT Ha Bally JIBUraTells MOJBEMHOTO KpaHa, a TaKxke
MOIIHOCTh, HEOOXOAMMYIO0 JJIi TOJbEeMa TIpy3a U CKOPOCTh
BpAalllEHUs IBUraTess, €CJIM Macca ogHuMaemMoro rpysa m=>5000xkr,
a Macca Kpioka u 6yoka m;=300xkr. [lepenaTounsie yucaa cTyneHen
penykropa: i; = i> = i3 =4; K.IL.JA. CTyIIEHEN Nepetadu #7;= 1 2= 1] 3
=0,92. JluneitHas ckopocTh moawsema rpysa v = 0,4m/c. Iuamerp
Oapabana 1,2m.

2. Jlana KUHEMaTH4eCKasi CXeMa PHUBO/JIA C
BpallaTeabHbIM JBIKeHUEM. [Ipu Bpamienun, Hanpumep
MOBOPOTHOM MIaT(HOPMBI IKCKaBaTOPa, CO CKOPOCTHIO

n,=0,025¢™" crartiueckuii MOMEHT Ha mecTepHe | paBeH
M=3780HMm; k.1.a. kaxxnoi napel nepenauu = 0,95, a
nepeAaTouHble uuchaa nap i; = 2,7, i, = 2,8.

1

OHpe,Z[eJII/ITI: CTaTUYCSCKUN MOMEHT U CTaTUYCCKYIO MOIMHOCTH Ha BaJly ABUTATCJIA.



3. Ompenenuts NPUBEACHHBIA K Baly JIBUraTejsi MOMEHT HHEPIMH ypaBHOBEIIECHHOM
MOTbEMHOH JIe0eIKH.

Hanbi: Maccel noguumaemoro rpysza m =3000kr; moposkHero cocyna mg = 2500kr;
npotuBoBeca m, = 4000kr; oxHO¥ BeTBU KaHarta my = 560kr. MomeHThl uHepiuu: OapabaHa
J=950kI"M?; mepBoro 3yGuaroro koueca J;=250kI'M>; BTOporo
J=T0kI'm*; Tperbero J; =150kI'm*; wuerBeproro J,=5kI'm’
MaxoBblif MOMEHT poTopa msuratemss GD’  =400krm’.
[lepenarounsie ymncna i;=5, BTopoit i»=6. /lnamerp Gapabana
D=3m. Ckopocts nBurarens n=58000/MuH.

4. OrnpenienuTh BEJIMYMHY BPAIIAIOLIMX MOMEHTOB Ha Bajly Oapa®aHa, HEOOXO0IUMYI0 TIpU

~ [I0/IbEME BarOHETKH BBEPX 10 YKJIOHY MPH yCTaHOBHBILIEMCS
\\x JBIKEHUH, €CJIM Macca MoJIe3Horo rpy3a m = 750kr, macca
= ; 1;3“‘;-"‘“% BAaroHETKHU m, = 250Kr, 1uaMeTp Kojieca BaroHeTku D, =
4 35cm, auamerp nandsl d, = 5cM, ko3 duireHT TpeHus
==

= ./ KaueHns xoneca f=0,05, ko3 PUIMEHT TPEHUS CKOJIbKEHHS
= mang u = 0,08, ko3 PULHEHT YBETUYSHUS TPEHUS OT
pedopa a = 1,4, nuametp Gapabana nedenku Ds = 0,5M, k.1.11. 6apabana 7 = 0,9, yroy HakiIoHa

noapeMa a=15".

5. OnpenenuTs BEJIMYKHY BpaIaloInX MOMEHTOB Ha Baily O0apabaHa, HEOOXOIUMYIO IPU

~ MOIbEME BarOHETKU BBEPX IO YKIIOHY MIPH pa3roHe
\‘\1 BAaroHETKH C YCKOPEHHEM 1m/c?, eciu Macca mose3HOro
= ] e rpy3a m = 750kr, Mmacca BaroHeTKH m, = 250kr, nuameTp
KoJieca BaroHeTku D, = 35¢cM, auamerp nandst d, = Scm,
B W
e

S K03 HuLMeHT TpeHus kaueHus kozieca f = 0,05,
TR K03 HULIMEHT TpeHus ckobxeHus mang = 0,08,
KO3 HULIMEHT yBeIUUeHus TpeHus ot pedopa a = 1,4, nuamerp Gapabana nedbenku Ds = 0,5Mm,

K.I.1. 6apaGana 5 = 0,9, yros1 HaKIOHA HoAbeMa a=15 .



6. OnpenenuTh BEJIMUYKMHY BpaIAlOIMX MOMEHTOB Ha Bairy O0apabaHa, HEOOXOIUMYIO IPU

~ MOIbEME BarOHETKH BBEPX IO YKIOHY PHU TOPMOKESHUH
\‘\1 BArOHETKH C 3aMejuIeHneM - 1M/c?, ecim Macca mose3Horo
= ] e rpy3a m =750kr, Mmacca BaroHeTku m, = 250kr, TuameTp
KoJieca BaroHeTku D, = 35¢cM, auamerp nandst d, = Scm,
B W
=

Al i, K03 uLMeHT TpeHus kaueHus koieca f = 0,05,

% ko3¢ dumment Tpenus ckosbxenus nang p = 0,08,
KO3 HULIMEHT yBeIuueHust TpeHus ot pedopn a = 1,4, nuamerp 6apabana nedbenku Ds = 0,5Mm,
K.I.1. 6apaGana 5 =0,9, yros HAKJIOHA HoAbeMa a=15 .

7. OnpenenuTh BEJIMUYKMHY BpaIaloiX MOMEHTOB Ha Baily OapabaHa, HEOOXOIUMYIO IPU

- CITyCKE ITyCTOM BaroHeTKH (YyCKOPEHUs +1m/c?), ecin Macca
O \‘-\x 0JIE3HOTO Tpy3a m = 750 Kr, Macca BaroHeTKu m, = 250kr,
P @;}‘; = IUaMeTp Koseca BaroHeTku D, = 35¢cM, nuameTp namdol
e \\/ d,=5cM, korpduieHT TpeHus kaueHus koiseca f = 0,05,

==

S K03 HULIMEHT TpeHus ckobxeHus nang = 0,08,
= ko9 QUIMEHT yBeITMIeHus TpeHust oT pebopa a = 1,4,

nuametp GapaGaua nebeaxu Dy = 0,5M, K.IL1. 6apaGana 7 = 0,9, yron HaKIoHa oabema a=15 .

8. 'eneparop nmocrosiuHoro ToKa [151 ¢ mapasniensHbIM BO30YKICHUEM UMEET: MOIIHOCTh
P, =5xBrt; nanpsixenue U, = 230B; ckopocts Bpatienus 7, = 145000/MuH; cONpOTHBICHUE LIETTH
skops R, = 0,6350Mm; conpoTuBiieHHe 00MOTKH BO30Yyx)aeHus R, = 910M; MarHuTHbIE U
Mexanuueckue norepu Py = 0,052P,. OnpenenuTs HOMUHAIBHBIN TOK sikops, 3/1C 0OMOTKH



SKOPSI B HOMHHAJIBHOM PEXHME, dJIEKTPUIECKHE OTEPH U CyMMapHbI€ MOTepH, MOTPEOIsIEMY IO
(MexaHnueckyro) MoiHocTh U KII/l B HOMMHAIBHOM pEKUME.

9. 'erepatop MOCTOSTHHOTO TOKA C MapaJUIeIbHBIM BO30YKICHHEM UMEET: YHUCIIO Tap
IIOJIFOCOB p = 2; YNCJIO BUTKOB AKOpsi w = 124; uncno nap napamienabHbIX BETBEN a = 2; CKOPOCTb
BpatueHus n, = 2850006/MuH; conpotusienue uenu skops R, = 0,04 Om; Tok 0OMOTKH
B030yxnenus [, = 2,0A; 3/1C B HomuHansHOM pexknme E, = 234,4B; HOMUHATBHBINA TOK
reneparopa [, = 108 A, KIIJ 7= 0,89. Onpenenuts MOIHOCTH 3JIEKTPOMATrHUTHYIO,
noTpeOIsIeMyIO M Ha BBIBOJIaX TEHEPATOpa, CyMMY MOTEpPb, TOTEPH IIEKTPUUECKUE, 100aBOYHbIE,
MEXaHUYECKNUE U MATHUTHBIE U HAINPSKEHUE XOJIOCTOrO X0/J1a FTEHepaTopa.

10. /IBuraresis MOCTOSIHHOTO TOKA C TIapalIeIbHBIM BO30YKICHHEM UMeeT: Hanpsikerue U,
=220B; Tok I, = 43A; ckopocTs Bpamierus n, = 100000/MuH; cCONPOTUBICHUE LIETHU SIKOPS R; =
0,30M; HOMUHATBHBIN TOK 00MOTKH BO30Y>kaenus [, = 1,5A. Onpenenurs 4acTOTy BpaIleHHs
SIKOPSI, €CITU HATIPSDKEHHE, TI0JIBEICHHOE K 00MOTKE SIKOpsi, TOHM3UTH 10 200B, a Bpararommit
MOMEHT Ha BaJTy JABUTaTelsl U TOK BO30YKIEHUSI OCTABUTH IMPU 3TOM HEH3MEHHBIMHU.

11. YeTIpeXMOIIOCHBI IBUTATENb TIOCTOSTHHOTO TOKA C apajlieIbHBIM BO30YKICHUEM
umeet: HanpspkeHue U, = 220B; Tok [, = 102A; gucio nap noJrocoB p = 2; YUCJIO0 NPOBOJHHUKOB B
oOMotke sikopa N = 600; uncio nap napajuiedbHbIX BETBEH @ = 2; MarHUTHBIN MOTOK @ =
1,4-10B6; compoTHUBJIeHUE 0OMOTKH sKOps R, = 0,10M; Tok 0OMOTKH BO30OYxknenus [, = 2,0A.
Omnpenemuts 3/IC 0OMOTOK SIKOpsl, HOMMHAJIbHYIO YaCTOTY BpAaIlleHUs!, HOMHHAJIbHBI I
Bpaufaromuii MoMmeHt, KITJI, conpoTuBieHne mycKOBOro peocrara pu IycKoBoM Toke [, = 3/, u
IIyCKOBOM TOK IIPU OTCYTCTBUU ITyCKOBOIO peocTaTa.



12. JIuraresib MOCTOSTHHOTO TOKA HE3aBUCHMOTO BO30YKICHHS BKIIFOUCH B CETh
HanpspxkenueM U, = 220B u npu HoMHHalIbHOM Bpatatoniem MmoMente M, = 101, 7Hwm pa3BuBaet
CKOpOCTb BpateHus n, = 75006/mun npu KIIJ 77, = 0,75. ConpoTuBienust 0OMOTKHU sIKOpst R, =
0,4430Mm, o6mMoTKH BO30Yy)aeHUs R, = 0,1970M, conpoTHBIIEHHE ITyCKOBOTO peocTara
R,=1,170M. OnpeenuTb HOMHHAIBHYIO, TOTPEOISAEMYIO U JIEKTPOMArHUTHYIO MOIIIHOCTH U
IIyCKOBOW TOK JBUraTelisl IPU HEU3MEHHOM U,

13. TTacmopTHBIE TaHHBIE ACHHXPOHHOTO KOPOTKO3aMKHYTOTO JIBUTATEIIS: CKOJIBKEHUE
5,=0,05; 0OMOTKa cTaropa coeAMHEHA B 3B€3]1y U MOJKIIOUEHA K CETH MEPEMEHHOTO TOKa C
THeWHBIM HanpspkeHreM U; = 380B; urcno BUTKOB B Kaxaoi aze cratopa w; = 88, wy = 12;
MarHuTHBIA OTOK @, = 1,21- 10'2B6; obmoTouHbIi Kodhdurtment craropa K,; = 0,92, poropa K2
=0,95; gacrora Toka f = 5001

Omnpenenuts D/IC, nuayMpyemyto B ¢a3e craTopa U poTopa MpH HETOABKHOM U
BpalnaroniemMcsi potope, kodddurment rpanchopmanuu u nporeHTHoe cootHomeHue J/C ot
MOJIBOJAMMOTO HANpPSKEHUSI OOMOTKH CTaTopa.

14. TlacniopTHBIE JaHHBIE ACUHXPOHHOTI'O KOPOTKO3aMKHYTOTI'O IBUTATENs: HAPSKEHUE
380/220B; HomuHaIbHAsE MOIIHOCTE P> = 40kBT; HOMMHaIbHAS CKOPOCTH BpaILlCHUs
n,=98006/mun; KII 77, = 91,5%; koaddurment momHocTu cos@ , = 0,91, KpaTHOCTH IyCKOBOTO
Toka K;=5 u myckoBoro MmoMeHta Ky = 1,1; meperpy3ounas cnocooHocTs apurarens A = 1,8.
OnpenenuTs YUCIIO Map MOJII0COB, HOMUHAJIBHOE CKOJIbKEHNUE, HOMUHAIbHBIE MAKCUMAJIbHBIA 1
Iy CKOBOM MOMEHTbI, HOMUHAJIbHBINA U ITyCKOBOM TOKH JIBUTATENs MPU COCTUHEHUH 0OMOTOK
cTaTopa B TPEYTOJIbHUK U 3BE31Y.



15. Tpexda3zHblii MIECTUTIONIOCHBIN ACHHXPOHHBIH JBUraTeNb IBUraTeIb UMEET
nacrmopTHbBIE NaHHbIe: HanpspkeHune 380/220B; HomuHanbHas MOIITHOCTE P> = SkBT; HOMUHaIbHAs
ckopocTh BpameHus 1, = 940 06/mun; KIII 77, = 74,5%; kosddumment mourHOCTH cos @, = 0,91.
Onpenenuts MOIITHOCTh, TOTPEOIIIEMYIO OT CeTH P;, HOMHHAIBbHOE CKOJBKEHHIE, HOMUHAIIBHBIN 1
ITyCKOBOM TOKU JABUTATEIISl IPH COSTMHEHUN OOMOTOK CTaTopa B TPEYTOJIBHUK U 3BE3MY.

16. PaccunTarh MOLTHOCTH JABUTATEIS AJIS JICKTPONPUBOAA BEHTWIATOPA, CO3/1a0IIETO
nasnenne rasa H = 76 H/m? npu pacxone Q = 15 M°/c 1 BHIOPATh CHCTEMY IPHBOIA.

17. Hacoc, paboTarommuii B poJ0JDKUTEIFHOM peXuMe, co3faet Hanop H = 8,2M npu
npomsBogutensaoct O = 0,5M°/c, ckopocTy Bpamenus n = 95006/mun, KITI 7 = 0,6,

yaensHo# Macce Boasl ¥= 1000H/M”. OnpeenTh MOIIHOCTb JBUTATENS U BHIOPATh CUCTEMY
IIPUBO/JIa Hacoca.

18. BeiOpaTh aCHHXPOHHBIHM ABUTATENb U1 BEHTWIATOPA, €CIIU TIPU YACTOTE BPAILICHUS 11 =
475006/MuH Bpamaroumii MoMeHT cocTtaBisier M = 10H/m. HomuHanbsHas gactoTa BpalieHus 71, =



950006/M¥H, @ 3aBUCUMOCTh MOMEHTA BEHTHJIITOPA OT COOTHOLICHHSI YaCTOT BpAIlICHUS 3a/1aHa
ypasuenuem M, = M(n,/ n)’.

19. /IBurareiip NOCTOSIHHOTO TOKa UMeeT HampsikeHue nuranus U, = 220B u ckopocthb
Bpaienus n, = 100006/mun. I'paduk n3mMeHeHns Toka npu paboTe MexaHu3Ma 3aJiaH B TabJuIe.

Tox, A 40 30 20 40 30 20

Bpewms, ¢ 120 180 | 300 120 180 | 300

OHp CACINTh MOIIMHOCTh ABHUIaTCIIA.

20. BeiOpath ABUTATENH IOCTOSIHHOTO TOKA JUIS ITOTbEMHOTO MEXaHU3Ma, padO0TAaOIIEro B
MOBTOPHO-KPATKOBPEMEHHOM PEXHUME, €CITH IIUKII TpoIoJbkaeTcs 135 ¢ u uMeeT cieayronme
paboune pexxumsl

Homep 1 2 3 4
Mowmenr, 500 225 150 50
Hwm

Bpewms, c 5 20 5 15

HeoOxoamnmas yactora BpaiieHus Asuratesns 7 = 74000/MUH 1 HOMUHAJIBHOE HATIPSKCHUE
U, =220B.



21. BeiOpaTb ABUraTeNsb 11 HEPETYJIUPyEMOTro MO IBEMHOTO MEXaHU3MA, €CIIH U3BECTHO,
YTO BeC MoJHUMaeMoro rpys3a F' = 1500H, makcumanbHas BbIcOTa moabemMa i = 15M, CKOpocTh
noabeMa v = 0,3M/c, IpOJOILKATENBHOCTD KperuieHus rpy3a ¢ = 60c, K1/ mexanmsma 7 = 0,0,
nuametp O6apabana nedenku d = 0,4m.

Onpenenuts (HpaKTUIECKYIO TPOJOJLKUTENbHOCTD BKItoYeHus [1B%. [lepecunrars
MOIIHOCTH JBHUTaTeNs co ctannaptHoii [1B% = 40% na dakrudeckyro [1B%.

22. KonBeiiep paboTaeT B MPOJODKUTEILHOM peskuMe. BeiOpaTh ABUraTesis IepeMeHHOTo
TOKa CO CKOPOCTHIO BparieHust n = 288000/MHH, CO31aI0IIETO CKOPOCTH JICHTHI v = 3,5M/c Tipu
taroBoM ycwuu £ = 1000H u KILJ{ 7= 96%.

23. OnpenenuTs SKBUBAJICHTHBI MOMEHT, SKBUBAJICHTHYIO MOIIIHOCTD M BEIOpATh
JBUTaTellb, €ClIU yacToTa BpameHus n = 150006/mMuH, o61ee BpeMs IUKIIa cocTaBisieT 4, = 15¢,
BpeMsi pabOThI XapaKTepU3yeTCs:

t;=2c, M;="7,5Hwm;
t, =3c, M;>=15,6Hwm;
t; = 6c, M;=3,6Hwm.

24. OnpeaenuTbh MOLTHOCTD IBUTATENs ISl MEXaHU3Ma, €CJIM YacTOTa BpallleHUust 1 =
72006/MuH, o011ee BpeMst LUK cocTaBisieT ¢, = 120c, BpeMsi pabOoThl XapaKTepU3yeTcs:



t; =4c, M; = 588Hwm;
t,=18c, M, =245Hwm;

t3=13c, M; = 147Hwm.

25. OnpeaenuTh MOIHOCTD ABUraTeIs MTOAbEMHOTO MEXaHU3Ma, €CJT YacTOTa BPALICHHS 71
= 725006/muH, obuiee Bpems nukia t, = 120c, BpeMst paboThI XapaKTepU3yeTcs:

t1=0,35c, M; =759,5Hm;
t>=16,3c, M> = 348Hwm;
t3=0,18c, M; = 627Hwm;

t3=16,5c, M, = 204Hm.



ITpunosxenue 2

7 OueHOYHBIE CPECTBA /ISl TP OBEAEHNS MPOMEKYTOUHON aTTeCTAllHH

[TpoMexyToUyHas aTTeCcTalMs UMEET LEIbI0 ONPEICIUTh CTENEHb JOCTIKEHHS 3aIUTAaHUPOBAHHBIX PE3YJIBTATOB O0yUYEHHS IO AUCHUILIMHE (MOIYJIIO) 32 TIEPUO.T
oOyuyeHHs U MPOBOIUTCA B (hopMe 3aueTa.

a) Illlannpyemble pe3yabTaThl 00y4eHHsI M OLlCHOYHBIE CPECTBA U1 NPOBEICHMs IPOMEeKYTOYHON aTTeCTaluM:

CTpyKTypHBIH
AJIEMEHT [Tnanupyemsble pe3ysbTaThl 00yUYeHUs OneHouHbIE CpesICTBA
KOMIIETEHIIUH

ITK-8 roToBHOCTHI0O NPUHUMATDH y4acTHe BO BHEAPEHNH AaBTOMATU3HPOBAHHBIX CHCTEM YIIP aBJICHHUS NP OU3BOACTBOM

3HaThb - KOHCTPYKILMH U IIPUHLUIIBI 1EUCTBU
COBPEMEHHBIX I'OPHBIX MAIlIHH;

- TEXHHUECKHE XAPAKTEPUCTHKH COBPEMEHHBIX Teopernueckue BONpoCH! K 3a4eTy (IIepedeHb BOIIPOCOB IIPUBENEH B pa3aeie 7

TOPHBIX MAIllH;

- IICPCIICKTUBHBLIC HAIIPABJICHUA PA3BUTHSA
TOPHBIX MaIllMH.

YMeThb - UCIIOJIb30BATh AKTYaJIbHbIC CTAHAAPTHI 1

HOPMAaTUBHYO JTOKYMEHTAIUIO B TOPHBIX o .
p IO HOKY H p IIpakTuueckue 3aganus 17 3a4eTa (IpUMEPHBIN epeueHb 3aaHuil IPUBEAEH B pazjene 7,

MalllfH;

- AHAJIM3UPOBATH COCTOAHUC U NICPCIICKTUBBI




CTpyKTypHBIH

3JIEMEHT [Tnanupyemsble pe3ysbTaThl 00yUYeHUs OneHouHbIE CpesICTBA
KOMIIETCHLIN U
Pa3BUTHS TOPHBIX MAILIHH;
- ACII0JIB30BATh COBPEMEHHBIE TIOIXObI K
aHaJIU3y TOPHBIX MAILIKH.
Bnaners - METOJMKAMU aHAJIM3a COCTOSHUS TOPHBIX

MaIuH 1 000pyA0BaHUS;

- COBpCMCHHbIMU MCTOJAUKAMU pacucTa u
MMPOCKTHUPOBAHUA T'OPHBIX MAIIIUH,

- HaBBIKAMU TIOMCKA ¥ aHAJIN3a UH(POPMAIMU O
MEPCIEKTUBHBIX METOAX FOPHBIX MAIlIHH.

Teopernueckue BONpOCH! K 3a4€Ty (IIepedeHb BOIIPOCOB IIPUBENEH B pa3aeine 7

IIK-14 roTOBHOCTHIO YYACTBOBATH B HCCJIEA0BAHUAX 00bEKTOB NP0 ecCHOHATbHOM 1S TeJIbHOCTH U UX CTPYKTYPHBIX 3J1eMEHTOB

3HaTh - OCHOBHBIE COCTaBHbIE€ YAaCTU TOPHBIX MAIIUH
1 000py 10BaHHUSL; TeopeTuueckue BOMPOCHI K 3a4eTy (IepeueHb BOIPOCOB MPUBEEH B pazzene 7
- TpUHOMIB  (QYHKIMOHUPOBAHUS TOPHBIX
MaIuH 1 000pyA0BaHUS;
- TEXHUYECKHE XAPAKTEPUCTUKHU U MapaMeTpPhl
TOPHBIX MAIIUH U 000PYyA0BaHUS.
Ymeth - BBIICJISITh B KOHCTPYKIIUM TOPHBIX MAIIUH U

000pyI0BaHKsI OCHOBHBIC COCTABHBIC YaCTH;

- pa3pabarbiBaTh KHHEMATHYECKHUE CXEMBI
TOPHBIX MAIIMH U 000pYyAOBAHMS;

- OHOCHHUBATL NApaMCTPbl TOPHBIX MallWH U
00opynOBaHHUS.

IIpakTuueckue 3aganus 17 3a4eTa (IpUMEPHBIN epeueHb 3ajaHuil IPUBEAEH B pazjene 7,




CTpyKTypHBIH

OneHouHbIE CpesICTBA

3JIEMEHT [Tnanupyemsble pe3ysbTaThl 00yUYeHUs
KOMIIETCHLIUU
Bnaners - METOIMKOW CTPYKTYPHO-(PYHKIHOHAILHOTO

aHaJM3a TOPHBIX MAIIMH U 000pyAOBaHMS;

- METOJAMKAaMHU pacyeTa OCHOBHBIX IIapaMeTPOB
TOPHBIX MAIIMH U 000pYAOBAHMS;

- METOJMKAMH IIPOEKTUPOBAHMSA JETalCH H
y3JI0B TOPHBIX MAIIMH U 000PYIOBaHHS.

Teopernueckue BONpoCs! K 3a4eTy (IIepedeHb BOIIPOCOB IIPUBENEH B pazaeie 7




0) Ilopsinok npoBegeHNUsI NPOMEKYTOYHOM aTTeCTALMM, TOKA3aTeJIH U KPUTePUH
OLICHUBAHMA:

[TpoMexyTo4yHas aTTecTalys N0 AUCHUILTHHE «DJIEKTPOTIPUBOJL M AJIEKTPOCHA0KEHNE TOPHBIX
Mall1H» BKJIKOYAeT TEOPETUUECKUE BOIPOCHI, I03BOJISIOIINE OLICHUTH YPOBEHb YCBOCHUS
00y4aronMMuCs 3HaHUM, U IPAKTUUECKUE 3a/1aHUsI, BBISIBIAIOIINE CTENEHb C()OPMUPOBAHHOCTH
YMEHHUH U BIaJICHHUH, IPOBOAUTCS B OpMeE 3a4eTa.

3ayeT 10 JaHHOM AMCUMIUIMHE TPOBOAUTCS B YCTHOM (hOpMeE MO TEOPETUIECKUM BOTIPOCAM.
Iloxa3aTe/ M U KPUTEPUH OLICHUBAHUSA 3a4eTa:

— Ha OLIEHKY «3a4TeH0» — 00yJaoIUiics JEMOHCTPUPYET YPOBEHb C(POPMHUPOBAHHOCTH
KOMIIETEHIIMH BBIIIE IOPOrOBOI0: OCHOBHBIE 3HAHUS, YMEHUS OCBOEHBI, HO JIOITy CKalOTCS
HE3HAYUTEbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHHS TP aHAJTUTUIECKUX OTEepaIHsX, IepeHoce
3HaHUU U YMEHUI HAa HOBBIE, HECTAHAPTHBIE CUTYyalLUH.

— Ha OIICHKY «He 3a4TeHO0» — 00yUaroIUiCs TeMOHCTpHUpYeT 3HaHus He 6omee 20%
TEOPETHYECKOTO MaTepualia, JOMyCKaeT CYIECTBEHHBIE OTUOKH, HE MOYKET MOKa3aTh
WHTEIJICKTYaIbHbIe HABBIKU PEIICHUS MPOCTHIX 3a71ad.

Jlnst mpoBeieHust KOHTPOJI 3HAHHUM, YMEHHUI M HABBIKOB CTYIEHTOB IO JUCLUILINHE
pa3paboTaHbI:

— TEOPETUUECKHE BONPOCHI U1 CAMOKOHTPOJISI IIPU OATOTOBKE K 3auery; Ilepeyenn
NPUMEPHBIX BOIPOCOB [JIA 3a4eTa

1. UTo BXOJUT B CHCTEMY BHEIIHETO 3JIEKTPOCHAOKEHHS TOPHOTO MPEATPUATHA?

2. Kakoe o6opynoBanue u cxeMbl puMeHsiI0Tcs Ha KPY oTXoasimux oT moIcTaHIMK TUHASX ?

3. Kakue UCTOYHHMKM CBETa U OCBETUTENIbHBIE MPUOOPHI MPUMEHSIOTCS Ha TOPHBIX
MPEANPUATHIX ?

4. KakoBbI CXeMbI 1 000pyI0OBaHUE MIEPEIBIKHBIX KOMIUIEKTHBIX TPAHCPOPMATOPHBIX
MOCTAHIHI?

5. KakuMu napameTrpamMu XapakTepU3yOTCsl CBETUIIbHUKH ?

6. KakoBbI Ha3HaueHHE, CXEMBI M 000pYA0BaHHE MEPEIBIKHBIX MPUKIIOYATEIHHBIX ITyHKTOB?
7. Kakue TpeOoBaHMS MPEIBIBIAIOTCSA K CXEMaM 3JIEKTPOCHAOKEHHS KaphepOoB?

8. KakoBbI TUIIOBBIE CXEMBI BHY TPEHHETO 3JIEKTPOCHAOKEHHS KaphepoB?

9. Kakue TpeOoBaHMS MPEIBIBIAIOTCSA K CXEMaM 3JIeKTPOCHAOKEHUS MIaxT?

10. KakoBbI TUIIOBBIE CXEMBI BHYTPEHHETO 3JIEKTPOCHAOKEHUST 000TaTUTENbHBIX (Padpuk?

11. Yro sBIsS€TCA UCTOYHUKOM 3JIEKTPOIHEPTUHU HA TOPHBIX NMPEATPUATHUAX ?



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 31nexTpoo0opy10BaHiE yCTaHOBIICHO Ha OJJHOKOBIIOBBIX 9KCKaBaTopax?
KakoBbI cXeMbl BHEIITHETO AJIEKTPOCHA0KEHUS] TOPHBIX MPEATIPUSITHIA?

KakoBbI IpUUMHBI HU3KOTO KO3 PUIIHEHTAa MOLTHOCTH?

KakoBbI 0cOOEHHOCTH AIIEKTPU(UKAIIUN OTKPBITBHIX TOPHBIX paboT?

Kakoe 3nexTpoo0opy/10BaHiE yCTaHOBIICHO Ha OYpPOBBIX CTaHKax?

KakoBbI 0cOOEHHOCTH AJIEKTPU(DUKAITUH IIAXT?

Kakoe 3nekTpoo0opy/10BaHHE yCTaHOBJICHO HA MHOTOKOBILIOBBIX SKCKaBaTOpax?
KakoBbI ocoOeHHOCTH AneKTpuduKauy 000raTuTeabHbIX (Hadpuk?

Kakoe 3nexTpoo0opy/10BaHHE yCTaHOBIICHO HA KOHBEHEPHBIX YCTAaHOBKAX ?

Kakue pexuMbl HeUTpaIH 3JIEKTPHYECKUX CETEH MCIONIB3YIOTCS Ha 000TaTUTENbHBIX
¢dabpukax?

Kakoe 31exTpoo0opy/10BaHHE yCTaHOBIICHO HA MOIBEMHBIX yCTaHOBKAX IIAaXT?
Kaxue pexxuMbl HEUTpanu 3JEKTPUIECKUX CETEN UCIIOB3YIOTCS Ha Kapbepax U IaxTax?
Kakoe 31nexTpoo0opy/10BaHHE yCTaHOBIICHO Ha KOMIIPECCOPHBIX YCTaHOBKaX?

B yem 10CTOMHCTBA M HENOCTATKH CETU C U30JIMPOBAHHON U
Ty X03a3€MJIEHHOMHENTpabio?

Kakoe 31exTpoo0opy/10BaHi€e yCTaHOBIICHO HAa BOJOOTIMBHBIX yCTAaHOBKaX?

Ot Kakux (paKTOPOB 3aBUCUT TOK YTEUKH B JIEKTPHUUECKOM CETH IIaXThl HAMPSKEHUEM 10

1000B?

Kakoe 31exTpoo0opy/10BaHHE yCTaHOBJICHO Ha BEHTHIIATOPHBIX YCTAHOBKAX TJIABHOTO
IIPOBETPUBAHUS ?

Kak OCYIICCTBIIACTCA KOHTPOJIb U30JIAIUHA B DJICKTPUUCCKHUX CCTAX HAMPAKCHUCM D0

1000 B?
Kakoe 31ekTpoo0opy/10BaHHE yCTaHOBIICHO HA TSATOBBIX MOJCTAHIHAX ?

Kaxue anmaparsl  3alMIIAIOT OT yTEUYEK TOKA HAa 3€MJIIO B CeTAX HanpspkeHuem 10 1000
B?

Kak ocymiectisiercs 3ammra oT oAHO(a3HbIX 3aMbIKaHUH B ceTsx Boimie 1000 B?
Ha xakoM npuHImne paboTaeT 3alUTHOE 3a3eMiIeHHe?

Kak onpeaensitorcst 3neKTpuiecKue Harpy3Ky 3JIEKTPOTIPUEMHUKOB, JIMHUHA 1
TpanchopmaTopoB?

Kakwue cucremsl 1 060py10BaHUE 3JIEKTPUUECKOTO OCBEIICHHS MPUMEHSIIOTCS Ha
Kapbepax?



36. Kak onpezensercs kapTorpaMmma Harpy30K ¥ MECTa pacIioyIOKEHUS TOICTaHIIUI?

37. Ilo xakuM HOpMaM H Kakue pabodue MecTa 00eCeunBaOTCs HCKY CCTBEHHBIM
OCBEIIICHUEM?

38. Kak ocymiectisercst Bbi0op Tpancopmaropos ['TITT?
39. Kakue paboune MecTa U KaK paCCUUTHIBAETCS OCBEIIEHHE TOUCYHBIM METOI0M?
40. Kak npou3BoANUTCS pacueT JIMHUNA 3JIEKTpOIEpeadu sl TPYIIIbI 3JEKTPOIIPUEMHUKOB?

41. Kakue paboune MecTa U Kak pacCUUTHIBAETCS OCBEIICHHE METOJOM KO3 dHLIMeHTa
UCIIOJIb30BaHMs ?

42. KakoBbl OCHOBHBIE SHEPTETUUECKUE TOKA3ATENHN DJIEKTPOX03SIHCTBA TOPHBIX
IIPEANPUATHI?

43. KakoB nops, 10K pacuera OTKJIOHEHUH HANPSIKEHUS Y JIEKTPOIIPUEMHHUKOB?
44. Kak paccunThIBaeTcs 3allMTHOE 3a3€MJIEHUE Ha Kapbepax?
45. B ueM 3aKir04aeTcss METO/I OTHOCUTENIBHOM OCBEIIEHHOCTH pacueTa OCBELEHUs ?

46. Kak ocy1ecTBisieTcss HOPMUPOBAHHUE pacxoa dJIEKTPOIHEPT U Ha TOPHBIX
MPEANPUATHIX ?

47. Yro takoe KO3((UIMEHT MOIIHOCTU U KOA(PUIIHMEHT PEaKTUBHOW MOLTHOCTH?
48. Kak ocymiecTBisieTcs yueT 1 TapupHuKaius 3JIeKTPOIHEPTHN Ha TOPHBIX MPEINPUATHIX ?

49. Yto Takoe HE3aBUCUMBIN UCTOYHHK MUTAHHS B CUCTEME JICKTPOCHAOKEHUS TOPHBIX
IpEaNPUATHI?

50. Yro Takoe pacueTHbIE JIEKTPUUECKHE HATPY3KH U KAKUMHU METOAaMH OHHU OTIPEAEIAIOTCS ?

51.KakoBbI 0COOEHHOCTH yCIOBHI 3KCILTyaTallUU 3JIEKTPOOOOpYA0OBAaHHS MAIIKH U
KOMIUIEKCOB KaphepoB M TPEOOBaHMUS, IPEIBABISIEMbIE K UCTIOJIHEHHIO KAPHEPHOTO
3IEKTPOO0OOPYAOBAHUS.

52. CoCTaBUTh UKPATKO OMKCATh JCKTPUUCCKYIO CXEMY MPHUBOJIA XOI0BOI0 MEXaHU3Ma
POTOPHOTO KCKaBaTopa 1o cucreme ['-/1, KpaTko omucaTh ¥ 0XapaKTepU30BaTh e
0COOEHHOCTH.

53.0xapakTepu30oBaTh 0COOCHHOCTH YCIOBUH IKCIUTyaTalluH 3JIEKTPOOOOPYJOBaHUS MAILIUH
Y KOMIUIEKCOB IIaXT U MEPEYUCTUTH TPEOOBaHMUS, IPEIBABISIEMbIC K UCTIOJTHEHUIO
3IEKTPOO0OOPYAOBAHUS.

54.0xapakTepu3oBaTh paboure peXUMbl U HArpy304HbIE JUTPAMMBI 3JIEKTPOIIPHBOI0B
[JIABHBIX MEXAHU3MOB MHOT'OKOBILIOBBIX 9KCKaBATOPOB.

55. CocTaBHUTh M KPaTKO OMHUCATH CXEMY JIEKTPOOOOpYI0OBaHUS U yNPABJICHHUS CTaHKA
BpaIlaTeIbHOTO OyPEHUs] ¢ MHOTOIBUTATENILHBIM TIPUBOJIOM.



56.

57.

38.

59.

60.

61.

62.

63.

64.

65.

Kpartko oxapakTepu3oBaTh yCI0BHUs BOZHUKHOBEHUS I0KAPOB OT JIEKTPUUECKOT0 TOKA,
MEpBI UX MPEAYNPERIECHHU U CIOCOOBI TYLICHUS.

OxapakTepu30BaTh 0COOCHHOCTH YCIOBUH IKCILTyaTallH AJIEKTPOOOOPYI0BAHUS MALITMH
Y KOMIUIEKCOB 00OTaTUTENBHBIX (GaOpHK U MepedrCIUTh TPeOOBaHUS, IPEIBIBIIEMbIE K
UCTIOJIHEHHIO 3JIEKTPOOOOPYIOBAHUS.

Kak ocymiecTBisieTcss npoBepKa U UCIIBITAHUE 3a3EMJIIOILUX YCTPONUCTB
3JIEKTPOYCTAHOBOK Kapbepa?

OxapaxTepu3oBaTh paboune pe>XKUMBbI U HAarpy304YHbIE IUArPaMMBbl 3JIEKTPOIPHUBOIOB
IJIaBHBIX MEXAHU3MOB OJJHOKOBIIIOBBIX 9KCKaBaTOPOB.

CocTaBUTh U KpaTKO ONHUCATh IPUMEPHYIO CXEMY 3a3€MJIIIOLIEH CETH Kapbepa U yKa3aTb
IIapaMeTpbl €6 OCHOBHBIX AJIEMEHTOB.

[TpuBecTH MpUMEpHBIE CXEMBbI 3JIEKTPOCHAOKEHUSI HEOOBIINX, CPEAHUX U KPYITHBIX
KapbepoB, 0003HAUNUTH OCHOBHBIE 3JIEMEHTHI M KPATKO OTIMCATh UX OCOOEHHOCTH.

CocraButh cxemy nepBuaHoil kommyTaruu I'TIIT ropHoro nmpeanpusaTus aas NEpBUYHOTO
HanpspkeHus 35 kBe kopoTko3ameikatenem u otaenureneM. Ha I'TIIT ycranoBneno asa
cHJIOBBIX TpaHchopmaTopa TM—10000/35.

[lepeuncnuts OCHOBHBIE TPEOOBaHMS, KOTOPbIE HEOOXOAMMO COOIIIOAATH IPU
npoexrtupoBanuu I TII kapbepa.

[lepeuncnuts OCHOBHBIE TPEOOBAHUS, KOTOPbIE HEOOXOJUMO BBITIOJIHATH MIPH
NPOEKTUPOBAHUN YYACTKOBBIX KapbepPHBIX TPAHC(HOPMATOPHBIX MOJCTAHIMN U
IIPUKJIIOYATEIbHBIX ITyHKTOB.

OOBsACHUTH PUPOTY BOBHUKHOBEHUSI aTMOC(EPHBIX NMEPEHANPSIKESHUH 1 CIIOCOOBI
3alIUTHI BO3AYIIHBIX CETEH OT TPO30BBIX Pa3PsI0B.

Ilpumepol npakmuyueckux 3a0aHUN O RPOMENCYMOYHOU ammecmayuu

Bpewms Ha
Howmep
R Tema 3ansTHS MPOBEICHUE
= 3aHATHSA
(] —
=S 3aHsATHUS (dac.)
© O
8 =
3. 3,4 . . 1
1. PacueT noa3eMHOM 31EKTpUIECKOM CETH
3. 6 1. Pacuer TOKOB KOPOTKOTO 3aMbIKaHus B | |
MIO/I3EMHBIX YYaCTKOBBIX CETAX
4. 8 2. Br16op anmaparypsl ynpasnenus u 3amutsl | 0,5
4;5 10 3. Br100p ycTaBOK 3aIIUTHI 0,5




6. 14 4. Pacuer 3aIUTHOTO 3azemiieHus | |

AJIEKTPOYCTAHOBOK.
7. 16 5. Pacuer aiekTprueckoro ocBeneHus padbouux | 1
MECT.
6. KoMmneHcanys  peakTMBHOM  MOILIHOCTH.
9. 18 Onpenenenne MOLIHOCTUM M 4YMCIa KOHIEHCATOPOB | 1

HEOOXOAMMBIX JUIs TOBBIIEHUS KO3 HULIMEHTA
MomHocty Ha muHax ['TIIT.

Bcero: 6

3ajaHue Ha KypCcOBOE IIPOEKTUPOBAHNE

1.
331531 (532 12 (<

2. KpaTkas xapakTepUCTHKA SJEKTPOCHAOKEHUS M OCBEIECHHS MMOA3EMHOTO PYIHHKA. ..........
3. DACKTPOCHAOIKEHUE M OCBEIIICHIEC. . .. .. e et enteneeeteenteaeentenaeete et e ae et eaen eneeneeneenes e
3.1. PacueT 31eKTpHUYECKOT0 OCBEIEHHS U BEIOOP OCBETUTEIBHBIX MPUOOPOB. .. ..euveueneneen.

3.2. Pacuer 3eKTpUYECKUX HArpy30K MPearpHuaThs U BEIOOP CHIIOBBIX
TPAHCHOPMATOPOB. ...eveattenttent et eete et eueeetes stesstes e eue eten saestes et beasseneseseeebe et saeesben sbensesseesne

3.3. BeIOoOp cXeMbI 3JIEKTPOCHAOKEHUS M PACUET DIEKTPUICCKUX CETCH. ..ovvnviniennnnnnn.n,
3.4. IlocTpoeHue cxeMbl 3aMEIICHUS U PACYET TOKOB KOPOTKOTO 3AMBIKAHMSI .. ... .uvvenennn..
3.5. Beibop u mpoepka snekTpoodopymoBarust [ TIIT. .. ...,
3.6. PacueT 3aIUTHOTO BA3EMIICHHS . . ... .veenttennte et enteeenteentee et e eteenateeteenteeaaaeenneenans
3.7. KoMIeHCA UL PEAKTUBHOM MOIITHOCTH. . ..t uvteuteenttenteenteenaeenneenneeenneanneeanneenneennnns
3.8. PenieiHAst 3aIUTA M ABTOMATHKA. ... . ueeneetenteenteenteeneeenteenteeanteeneeanteeneenneeaaneanns

3.9. OcHOBHBIE TEXHUKO-DKOHOMHYECKUE MMOKA3aTeNN JIEKTPOCHA0KESHHS MO A3EMHOTO
02205171 P
CIIUCOK
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Bapuant 1

ITapamerp En. usm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpaOOTKH M 3
Paccrosinue oT KpoBIM BEIPAOOTKH 10 " 0.5
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHILHUKAMU M 3
JIHA OCBEIAeMOTO MTOMEILECHUS y 50
(HacocHOM KaMephbl)
IIMPHHA OCBEIIAEMOTO MOMEIICHHUS y 6
(HacocHOM KaMephbl)
Paccrosinue oT mojia KaMmepsl J10
paboyeil moBEpXHOCTH (HACOCHOM M 1,5
KaMephbl)
BricoTa ocBemaeMoro moMereHus y 2
(HacocHOM KaMephbl)
Pasmepsl rapaxa: qjymnHa M 25
IIMpHUHA M 7
BBICOTA M 6
Pa3meps! kBepIuIara, ITpeka: JyIMHa M 300
IpUHA M 6,5
BBICOTA M 6
Pazmepsl 32001 opTa: [ymMHA M 23
IpUHA M 6
BBICOTA M 6
Pa3mepsl peM IyHKTa: JyIMHA M 28
IIMpHUHA M 4
BBICOTA M 6
IIepeyeHs 371€KTPONPUEM HUKOB
MOBEPXHOCTH:
CxunoBoii nogbeM kBt 2x1300
KrneTtseBoil nogbem kBT 900




Bentunstop BO/I-40 KBt 1350
Kommnpeccop kBT 730
HanmaxtHele 31aHUuS kBT 510
Cronosas kBt 312
Ocgemenue kBT 29
ABK kBT 55
PMM kBT 94
Kanopudepnas KBt 155
lapax KBt 70
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPHU30HTA:
Boomer H-127 kBt 120 4
Solo 7-7V kBT 75 5
BM -12M kBT 110 2
Bonootnus kBT 600 4
| e | osrass
Bapuant 2
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpabOTKH M 4
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 " 0.6
TOYKH MOJIBECA CBETUIIHUKA
Paccrosnue Mexxy CBETUIbHUKAMHU M 7
JITHA OCBEIaeMOTO MOMEILECHUS y 40
(HacocHOM KaMephbl)
IIMPHHA OCBEIIAEMOTO MOMEIICHHUS y 6
(HacocHOM KaMephbl)
Paccrosinue oT mojia Kamepsl J10
paboyeil moBEpXHOCTH (HACOCHOM M 1,3

KaMephl)




BricoTa OCBCIIACMOTI'0 IIOMECIICHHUA

(HacocHOM KaMephbl) . 6
Pasmepsl rapaxa: qymnHa M 15
IIMpHUHA M 4
BBICOTA M 5
PasmepsI kBeplutara, ITpeKa: JJIMHA M 250
IpUHA M 6
BBICOTA M 6
Pa3zmepsl 32001 opTa: [mMHA M 35
IApUHA M 6
BBICOTA M 5
Pasmepsl peM IyHKTa: 1yIMHA M 26
IIMpHUHA M 5,5
BBICOTA M 6
IIepeyeHs 371€KTPONPUEM HUKOB
MIOBEPXHOCTH:
CxkunoBoii nogbem kBt 2x1150
KrneTtseBoil nogbem kBT 950
Bentunsatop BO/I-40 kBT 1500
Kommnpeccop KBt 830
HanmaxTHele 31aHuS kBT 610
Cronosas kBt 112
Ocsemenue kBT 22
ABK kBT 64
PMM kBT 85
Kanopudepnas kBT 350
lapax kBT 67

IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPU30HTA:




Boomer H-127 KBt 150 3
Solo 7-7V kBt 65 4
BM -12M kBT 110 2
Bonoornus KBt 800 7
TpeOyemplit o0IIeIax THHI I cos 0,94-0,98
K09 (PULHEHT MOIIHOCTH 2
Bapuanr 3
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpaOOTKH M 6
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 " 0.8
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHIbHUKAMU M 6
JITHA OCBEIaeMOTO MOMEILECHUS " 20
(HacocHOM KaMephl)
IIMPHHA OCBEIIAEMOTO MOMEIICHHUS " 6
(HacocHOM KaMephl)
Paccrosinue oT mojia Kamepsl J10
paboueii moBEepXHOCTH (HACOCHOM M 1,1
KaMephl)
BricoTa ocBemaeMoro moMereHus " 9
(HacocHOM KaMephl)
Pasmepsl rapaxa: qymHa M 20
IpUHA M 6
BBICOTA M 6
Pasmepsl kBeplutara, ITpeKa: JJIMHA M 400
IpUHA M 6
BBICOTA M 6
Pa3zmepsl 32001 opTa: [mHA M 40
IIMpHUHA M 4,5
BBICOTA M 6




Pa3mepsl peM IyHKTa: 1yIMHA M 20
IIMpHUHA M 5
BBICOTA M 7
IIepeyeHs 371eKTPONPUEM HUKOB
MIOBEPXHOCTH:
CxkunoBoii nogbeM kBt 2x1750
KrneTtseBoil nogbem kBT 1000
Bentunsatop BO/I-40 KBt 1850
Kommnpeccop KBt 1130
HanmaxtHele 31aHuS kBT 470
Cronosas kBt 320
Ocgemenue KBt 60
ABK kBT 110
PMM kBT 140
Kanopudepnas KBt 290
lapax kBT 160
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBT 100 5
Solo 7-7V kBt 55 8
BM -12M kBT 110 5
Bonmootnus kBT 800 4
D | s, | 0van
Bapuant 4
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpabOTKH M 5.5
M 0,4

Paccrosinue oT KpoBiIM BEIPAOOTKH 10




TOYKH IIOJBCCAa CBCTUIIbHUKA

Paccrosinue Mexy CBETHIbHUKAMU M 6
JITHA OCBEIaeMOTO MOMEILCHUS " 60
(HacocHOM KaMephbl)
[IMPHHA OCBEIIAEMOTO MOMEIICHHUS " 5
(HacocHOM KaMephbl)
Paccrosinue oT mojia KaMmepsl J10
paboyeil moBEpXHOCTH (HACOCHOM M 1,6
KaMephl)
BricoTa ocBemaeMoro moMereHus 2
(HacocHOM KaMephbl) .
Pa3meps! rapaxka: niaHa M 37
IIMpHUHA M 5
BBICOTA M 6
Pasmepsl kBeplutara, ITpeKa: JJIMHA M 440
IApUHA M 4.7
BBICOTA M 5,8
Pazmepsl 32001 opTa: [ymMHA M 20
IpUHA M 6
BBICOTA M 6
Pasmepsl peM IyHKTa: 1yIMHA M 20
IpUHA M 6
BBICOTA M 6
IIepeyeHs 371€KTPONPUEM HUKOB
MOBEPXHOCTH:
CxunoBoii nogbeM kBt 2x1550
KrneTtseBoil nogbem kBT 700
Bentunsatop BO/I-40 kBt 1280
Kommnpeccop kBT 650
HanmaxTHele 31aHuS kBT 470




Cronosas kBT 245
Ocgemenue kBT 26
ABK kBT 79
PMM kBT 78
Kanopudepnas kBT 250
lapax kBt 75
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPHU30HTA:
Boomer H-127 KBt 108 8
Solo 7—-7V kBT 55 4
BM -12M kBT 110 5
Bonootnus kBT 800 5
TpebyeMsrit oOmIeaX THBI i
peby N cos @, 0,94-0,98
K03 (h(PUITHEHT MOIITHOCTH
Bapuanr 5
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpaOOTKH M 6
Paccrosinue oT KpoBiM BEIPAOOTKH 10 0.7
M b
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHILHUKAMU M 6
JITHA OCBEIaeMOTO MOMEILECHUS 65
M
(HacocHOM KaMephbl)
[uprHa ocBemaeMoro NOMeIeHUs 6
M
(HacocHOM KaMephbl)
Paccrosinue oT mojia Kamepsl J10
paboyeil MoOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBemaeMoro moMereHus 6.5
M b
(HacocHOM KaMephbl)
Pasmepsl rapaxa: qymHa M 25




IpUHA M 6
BBICOTA M 6
PasmepsI kBeplutara, ITpeKa: JJIMHA M 25
IpUHA M 6
BBICOTA M 6
Pa3zmepsl 32001 opTa: [ymHA M 25
IApUHA M 6
BBICOTA M 6
Pasmepsl peM IyHKTa: 1yIMHA M 25
IpUHA M 6
BBICOTA M 6
IIepeyeHs 371€KTPONPUEM HUKOB
MOBEPXHOCTH:
CxkunoBoii nogbem kBt 2x1350
KrneTtseBoil nogbem KBt 850
Bentunsatop BO/I-40 kBt 1450
Kommnpeccop kBT 640
HanmaxtHele 31aHuS kBT 520
Cronosas kBt 255
Ocsemenue KBt 25
ABK kBT 70
PMM kBT 90
Kanopudepnas kBT 150
lapax kBT 60
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPHU30HTA:
Boomer H-127 kBt 108 2
Solo 7—-7V kBT 55 10
BM -12M kBT 110 3




Bonoornus KBt 800 7
TpeOyempblit o0IIeIax THHI I cos o, 0.94-0,98
K03 (hPUITHEHT MOIITHOCTH
Bapuanr 6
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BEIpaOOTKH M 4,5
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 " 03
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHILHUKAMU M 4
JITHA OCBEIaeMOTO MMOMEILCHUS " 45
(HacocHOM KaMephl)
[IMPHHA OCBEIIAEMOTO MOMEIICHHUS " 6
(HacocHOM KaMephl)
Paccrosinue oT mojia Kamepsl J10
paboyeil MoOBEpXHOCTH (HACOCHOM M 1,5
KaMephl)
BricoTa ocBemaeMoro moMereHus " 7
(HacocHOM KaMephbl)
Pa3meps! rapaxa: niarHa M 30
IApUHA M 6
BBICOTA M 6
Pasmepsl kBeplutara, ITpeKa: JyIMHA M 150
IpUHA M 6
BBICOTA M 6
Pa3zmepsl 32001 opTa: [mHA M 35
IpUHA M 6
BBICOTA M 6
Pa3mepsl peM IyHKTa: 1yIMHA M 20
IpUHA M 6
BBICOTA M 6




IIepeyeHs 371€KTPONPUEM HUKOB

MOBEPXHOCTH:
CxkunoBoii nogbem kBt 2x1450
KrnetseBoil nogbem KBt 600
Bentunsatop BO/I-40 kBT 1850
Kommnpeccop KBt 830
HanmaxTHele 31aHuS kBT 300
Cronosas kBt 160
Ocgemenue KBt 45
ABK kBT 70
PMM kBT 120
Kanopudepnas KBt 150
lapax KBt 50
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPHU30HTA:
Boomer H-127 KBt 108 5
Solo 7-7V kBT 55 2
BM -12M kBT 110 6
Bonmootnus kBT 800 5
el IR ROTY
Bapuant 7
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BeicoTa ropHoii BIpabOTKH M 7
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 " 0.9
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHILHUKAMU M 6
JIHA OCBEIAeMOTO MTOMEILECHUS y 90

(HacocHOM KaMephbl)




IrMpHUHA OCBCUIACMOTO IMOMCIICHUA

(HacocHOM KaMephbl) . 6
Paccrosinue oT nojia Kamepsl J10
paboueii moOBEpXHOCTH (HACOCHOM M 1,4
KaMephl)
BricoTa ocBemaeMoro moMereHus
(HacocHOM KaMephbl) . ?
Pasmepsl rapaxa: qjymnHa M 25
IApUHA M 6
BBICOTA M 6
Pasmepsl kBeplutara, ITpeKa: JJIMHA M 250
IpUHA M 6
BBICOTA M 6
Pa3zmepsl 32001 opTa: [mHA M 26
IpUHA M 6
BBICOTA M 6
Pasmepsl peM IyHKTa: 1yIMHA M 20
IIMpHUHA M 5
BBICOTA M 5
IIepeyeHs 371€KTPONPUEM HUKOB
MOBEPXHOCTH:
CxkunoBoii nogbem kBt 2x1150
KrneTtseBoil nogbem kBT 750
Bentunsatop BO/I-40 kBT 1050
Kommnpeccop kBT 450
HanmaxTHele 31aHuS kBT 500
Cronosas kBT 300
Ocgemenue kBT 45
ABK kBT 90
PMM kBT 120




Kanopudepnas KBt 170
lapax kBT 80
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPHU30HTA:
Boomer H-127 kBT 108 5
Solo 7-7V kBT 55 4
BM -12M kBT 110 3
Bonootnus kBT 800 9
TpebyeMsrit oOmIeax THBI i
pedy cos ¢, 0,94-0,98
K03 (h(PUITHEHT MOIITHOCTH
Bapuanr 8
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpabOTKH M 6
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 0.5
M
TOYKH MOJIBECA CBETUIIHUKA ’
Paccrosnue Mexxy CBETUIbHUKAMHU M 7
JITHA OCBEIaeMOTO MMOMEILCHUS 20
N M
(HacocHOM KaMephl)
IIMPHHA OCBEIIAEMOTO MOMEIICHHUS 9
. M
(HacocHOM KaMephl)
Paccrosinue oT mojia Kamepsl J10
paboyeil MoBEpXHOCTH (HACOCHOM M L5
KaMephbl)
BricoTa ocBemaeMoro moMereHus 9
. M
(HacocHOM KaMephbl)
Pa3meps! rapaxka: niaHa M 35
IpUHA M 8
BBICOTA M 6
Pa3meps! kBepuIara, ITpeKa: JyIMHa M 3000
IpUHA M 6,3




BBICOTA M 6
Pazmepsl 32001 opTa: [mHA M 230
IpUHA M 6
BBICOTA M 6
Pa3meps! peM IyHKTa: AJIMHA M 38
IIMpHUHA M 5
BBICOTA M 6
IIepeyeHs 371€KTPONPUEM HUKOB
MOBEPXHOCTH:
CxunoBoii nogbeM kBt 2x1800
KrneTtseBoil nogbem KBt 1900
Bentunsatop BO/I-40 kBt 1450
Kommnpeccop KBt 830
HanmaxTHele 31aHUS kBT 510
Cronosas kBt 412
Ocgemenue kBT 129
ABK kBT 75
PMM kBT 194
Kanopudepnas KBt 255
lapax KBt 170
IlepeyeHs 3JIeKTPONIPUEMHUKOB
TOpPHU30HTA:
Boomer H-127 kBt 120 8
Solo 7—-7V kBT 75 10
BM -12M kBT 110 5
Bonmootnus kBT 600 9
TpeOyempblit o0IIeIax THHI I cos o, 0,94-0,98

K03 (hPUITHEHT MOIITHOCTH




Bapuanr 9

ITapamerp En. usm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpaOOTKH M 3,4
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 " 03
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHILHUKAMU M 3
JIHA OCBEIAeMOTO MTOMEILECHUS y 20
(HacocHOM KaMephbl)
IIMPHHA OCBEIIAEMOTO MOMEIICHHUS y 5
(HacocHOM KaMephbl)
Paccrosinue oT mojia KaMmepsl J10
paboyeil moOBEpXHOCTH (HACOCHOM M 0,9
KaMephl)
BricoTa ocBemaeMoro moMereHus y 2
(HacocHOM KaMephbl)
Pasmepsl rapaxa: qjymnHa M 18
IIMpHUHA M 5
BBICOTA M 5
Pasmepsl kBeplutara, ITpeKa: JJIMHA M 1250
IpUHA M 5,6
BBICOTA M 6
Pazmepsl 32001 opTa: [ymMHA M 350
IpUHA M 6
BBICOTA M 5
Pa3mepsl peM IyHKTa: JyIMHA M 16
IApUHA M 5,9
BBICOTA M 6,6
IIepeyeHs 371€KTPONPUEM HUKOB
MOBEPXHOCTH:
CxunoBoii nogbeM kBt 2x1250 2
KrneTtseBoil nogbem kBT 1350




Bentunstop BO/I-40 kBt 1100
Kommnpeccop kBT 330
HangmaxTHbIe 30aHUAS KBt
Cronosas kBt 122
Ocgemenue kBT 220
ABK kBT 54
PM3 kBT 185
Kanopudepnas KBt 150
lapax KBt 63
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPHU30HTA:
Boomer H-127 kBt 150 2
Solo 7-7V kBt 65 8
BM -12M kBT 110 2
Bonootnus kBT 800 3
o I BT
Bapuanr 10
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpabOTKH M 9
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 " 0.4
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHIbHUKAMU M 4
JIHA OCBEIaeMOTO MOMEILCHUS y 20
(HacocHOM KaMephbl)
IIMPHHA OCBEIIAEMOTO MOMEIICHHUS y 7
(HacocHOM KaMephbl)
Paccrosinue oT mojia Kamepsl J10
paboueii moBepXHOCTH (HACOCHOM M 1

KaMephl)




BricoTa OCBCIIACMOTI'0 IIOMECIICHHUA

(HacocHOM KaMephbl) . ?
Pa3meps! rapaxa: niuvHa M 30
IIMpHUHA M 12
BBICOTA M 6
PasmepsI kBeplutara, ITpeKa: JJIMHA M 1400
IIMpHUHA M 5
BBICOTA M 5
Pa3zmepsl 32001 opTa: [mMHA M 140
IIMpHUHA M 4,5
BBICOTA M 6
Pasmepsl peM IyHKTa: 1yIMHA M 23
IpUHA M 6
BBICOTA M 7
IIepeyeHs 371€KTPONPUEM HUKOB
MIOBEPXHOCTH:
CxkunoBoii nogbem kBt 2x1750
KrneTtseBoil nogbem kBT 1000
Bentunsatop BO/I-40 kBT 1350
Kommnpeccop KBt 140
HangmaxTHbIe 30aHUAS KBt
Cronosas kBt 120
Ocgemenue kBT 160
ABK kBT 130
PM3 kBT 1140
Kanopudepnas kBT 280
lapax kBT 160

IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPU30HTA:




Boomer H-127 kBt 100 10
Solo 7—-7V kBT 55 18
BM -12M kBT 110 12
Bonoornus KBt 800 7
TpebyeMsrit oOmIeaX THBI i
II()OB(%](bI/IL[I/IeHTH:/IOI_LIHOCTI/I oS P 0.94-0.98
Bapuant 11
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpaOOTKH M 5.6
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 " 0.35
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHIbHUKAMU M 9
JITHA OCBEIaeMOTO MOMEILECHUS y 40
(HacocHOM KaMephl)
IIMPHHA OCBEIIAEMOTO MOMEIICHHUS y 5
(HacocHOM KaMephl)
Paccrosinue oT mojia Kamepsl J10
paboyeil moOBEpXHOCTH (HACOCHOM M 1,6
KaMephl)
BricoTa ocBemaeMoro moMereHus " 2
(HacocHOM KaMephl)
Pa3meps! rapaxa: niaHa M 37
IIMpHUHA M 5
BBICOTA M 6
PasmepsI kBeplutara, ITpeKa: JJIMHA M 2240
IIMpHUHA M 5.7
BBICOTA M 5,8
Pa3zmepsl 32001 opTa: [mHA M 210
IIMpHUHA M 5,7
BBICOTA M 6




Pa3mepsl peM IyHKTa: 1yIMHA M 20
IIMpHUHA M 5
BBICOTA M 6
IIepeyeHs 371eKTPONPUEM HUKOB
MIOBEPXHOCTH:
CxkunoBoii nogbeM kBt 2x1150 2
KrneTtseBoil nogbem kBT 700 2
Bentunsatop BO/I-21,5 KBt 380 2
Kommnpeccop KBt 150
HangmaxTHbIe 30aHUAS KBt
Cronosas kBt 145
Ocgemenue KBt 260
ABK kBT 47
PM3 KBt 780
Kanopudepnas KBt 150
lapax kBt 75
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBt 108 18
Solo 7-7V kBT 55 14
BM -12M kBT 110 9
Bonootnus kBT 800 5
D | s, | 0van
Bapuant 12
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpabOTKH M 6
M 0,3

Paccrosinue oT KpoBiIM BEIPAOOTKH 10




TOYKH IIOJBCCAa CBCTUIIbHUKA

PaccrosHue Mexxy CBETUIbHUKAMHU M 5
JITHA OCBEIaeMOTO MMOMEILCHUS " 57
(HacocHOM KaMephbl)
[uprHa ocBemaeMoro NOMeIIeHUs " 6
(HacocHOM KaMephbl)
Paccrosinue oT mojia KaMmepsl J10
paboueii moBepXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBemaeMoro moMereHus
(HACOCHO¥ KamepHl) . &
Pasmepsl rapaxa: qjymnHa M 25
IpUHA M 6
BBICOTA M 5
Pasmepsl kBeplutara, ITpeKa: JJIMHA M 2325
IApUHA M 6
BBICOTA M 6
Pazmepsl 32001 opTa: [ymMHA M 125
IpUHA M 6
BBICOTA M 6
Pasmepsl peM IyHKTa: 1yIMHA M 25
IpUHA M 6
BBICOTA M 6
IIepeyeHs 371€KTPONPUEM HUKOB
MOBEPXHOCTH:
CxunoBoii nogbeM kBT 2x950
KrneTtseBoil nogbem kBT 750
Bentunsatop BO/I-21,5 kBT 750
Kommnpeccop kBT 240
HangmaxTHbIe 30aHUAS KBt




Cronosas kBt 155
Ocgemenue kBT 125
ABK kBT 70
PM3 kBT 190
Kanopudepnas kBT 95
lapax KBt 60
IlepeyeHs 3JIeKTPONIPUEMHUKOB
TOpPHU30HTA:
Boomer H-127 KBt 108 7
Solo 7—-7V kBT 55 7
BM -12M kBT 110 7
Bonootnus kBT 800 5
TpebyeMsrit oOmIeaX THBI i
peby N cos @, 0,94-0,98
K03 (h(PUITHEHT MOIITHOCTH
Bapuanr 13
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpaOOTKH M 4,5
Paccrosinue oT KpoBiM BEIPAOOTKH 10 03
M b
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHILHUKAMU M 9
JITHA OCBEIaeMOTO MOMEILECHUS 45
M
(HacocHOM KaMephbl)
IIMPHHA OCBEIIAEMOTO MOMEIICHHUS " 6
(HacocHOM KaMephbl)
Paccrosinue oT mojia Kamepsl J10
paboyeil MoOBEpXHOCTH (HACOCHOM M L5
KaMephl)
BricoTa ocBemaeMoro moMereHus 2
M
(HacocHOM KaMephbl)
Pa3meps! rapaxa: niarHa M 30




IpUHA M 6
BBICOTA M 6,5
PasmepsI kBeplutara, ITpeKa: JJIMHA M 1150
IIMpHUHA M 5
BBICOTA M 5
Pa3zmepsl 32001 opTa: [ymHA M 435
IIMpHUHA M 5
BBICOTA M 6
Pasmepsl peM IyHKTa: 1yIMHA M 20
IpUHA M 6
BBICOTA M 6
IIepeyeHs 371€KTPONPUEM HUKOB
MIOBEPXHOCTH:
CkunoBoii nogbem kBt 2x1150
KrneTtseBoil nogbem KBt 600
Bentunsatop BO/I-40 kBT 1850
Kommnpeccop kBT 130
HangmaxTHbIe 30aHUAS KBt
Cronosas kBt 160
Ocsemenue KBt 45
ABK kBT 70
PM3 kBT 1250
Kanopudepnas kBT 150
lapax kBT 50
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBt 108
Solo 7-7V kBt 55
BM -12M kBT 110




Bonmootnus KBt 600 5
TpeOyempblit o0IIeIax THHI I cos o, 0.94-0,98
K03 (hPUITHEHT MOIITHOCTH
Bapuant 14
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BeicoTa ropHoii BEIpabOTKH M 5
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 " 03
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHILHUKAMU M 4
JITHA OCBEIaeMOTO MMOMEILCHUS " 90
(HacocHOM KaMephl)
[IMPHHA OCBEIIAEMOTO MOMEIICHHUS " 7
(HacocHOM KaMephl)
Paccrosinue oT mojia Kamepsl J10
paboueii moBEepXHOCTH (HACOCHOM M 1
KaMephbl)
BricoTa ocBemaeMoro moMereHus " 25
(HaCOCHOM KaMephl) ’
Pasmepsl rapaxa: qjymnHa M 25
IApUHA M 6
BBICOTA M 6
Pasmepsl kBeplutara, ITpeKa: JyIMHA M 4250
IpUHA M 6
BBICOTA M 6
Pa3zmepsl 32001 opTa: [mHA M 426
IpUHA M 6
BBICOTA M 6
Pa3mepsl peM IyHKTa: 1yIMHA M 20
IpUHA M 6
BBICOTA M 6




IIepeyeHs 371€KTPONPUEM HUKOB

MIOBEPXHOCTH:
CxkunoBoii nogbem kBt 2x1150 1
KrnetseBoil nogbem KBt 750 1

Bentunsatop BO/I-40 kBT 1050
Kommnpeccop KBt 150
HangmaxTHbIe 30aHUAS KBt
Cronosas kBt 100
Ocgemenue KBt 45
ABK kBT 90
PM3 kBT 1120
Kanopudepnas KBt 130
lapax KBt 70
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBt 108 22
Solo 7-7V kBT 55 10
BM -12M kBT 110 20
Bonootnus kBT 800 9
D | s, | 0van
Bapuanr 15
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BeicoTa ropHoii BIpabOTKH M 3
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 y 04
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHILHUKAMU M 3
JlnHa 0CBENaeMOro MOMELICHUS y 50

(HacocHOM KaMephbl)




IrMpHUHA OCBCUIACMOTO IMOMCIICHUA

(HacocHOM KaMephbl) . 6
Paccrosinue oT mojia Kamepsl J10
paboueii moOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBemaeMoro moMereHus
(HacocHOM KaMephbl) . 8
Pasmepsl rapaxa: qjymnHa M 25
IIMpHUHA M 7
BBICOTA M 6
Pa3meps! kBepIuiara, ITpeka: JyIMHa M 3300
IpUHA M 6,5
BBICOTA M 6
Pa3zmepsl 32001 opTa: [ymMHA M 623
IpUHA M 6
BBICOTA M 6
Pasmepsl peM IyHKTa: 1yIMHA M 28
IIMpHUHA M 4
BBICOTA M 6
IIepeyeHs 371€KTPONPUEM HUKOB
MOBEPXHOCTH:
CxkunoBoii nogbem kBt 2x1300
KrneTtseBoil nogbem kBT 900
Bentunsatop BO/I-40 kBT 1350
Kommnpeccop kBT 730
HangmaxTHbIe 30aHUAS KBt
Cronosas kBt 312
Ocgemenue kBT 29
ABK kBT 55
PMM kBT 94




Kanopudepnas KBt 155
lapax kBT 70
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPHU30HTA:
Boomer H-127 kBt 120 17
Solo 7-7V kBT 75 11
BM -12M kBT 110 10
Bonootnus kBT 600 5
TpebyeMsrit oOmIeax THBI i
peoy m cos @, 0,94-0,98
K03 (h(PUITHEHT MOIITHOCTH
Bapuanr 16
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpabOTKH M 4
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 027
M b
TOYKH MOJIBECA CBETUIIHUKA
Paccrosnue Mexxy CBETUIbHUKAMHU M 7
JITHA OCBEIaeMOTO MMOMEILCHUS 40
N M
(HacocHOM KaMephl)
IIMPHHA OCBEIIAEMOTO MOMEIICHHUS " 6
(HacocHOM KaMephl)
Paccrosinue oT mojia Kamepsl J10
paboyeil MoBEpXHOCTH (HACOCHOM M 0,85
KaMephbl)
BricoTa ocBemaeMoro moMereHus 7
. M
(HacocHOM KaMephbl)
Pasmepsl rapaxa: qjymnHa M 15
IIMpHUHA M 4
BBICOTA M 5
Pa3meps! kBepuIara, ITpeKa: JyIMHa M 3250
IpUHA M 6




BBICOTA M 5
Pazmepsl 32001 opTa: [ymHA M 335
IpUHA M 6
BBICOTA M 5
Pa3mepsl peM IyHKTa: 1yIMHA M 26
IIMpHUHA M 5,5
BBICOTA M 6
IIepeyeHs 371€KTPONPUEM HUKOB
MIOBEPXHOCTH:
CxunoBoii nogbeM kBt 2x1150
KrneTtseBoil nogbem kBt 1150
Bentunsatop BO/I-40 KBt 1500
Kommnpeccop KBt 130
HangmaxTHbIE 30aHUAS KBt
Cronosas kBt 112
Ocgemenue kBT 22
ABK kBT 67
PM3 kBT 585
Kanopudepnas KBt 250
lapax kBt 15
IlepeyeHs 3JIeKTPONIPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBt 150
Solo 7-7V kBT 65
BM -12M kBT 110
Bonootnus kBt 200
TpeOyempblit o0IIeIax THHI I cos o, 0,94-0,98

K03 (hPUITHEHT MOIITHOCTH




Bapuanr 17

ITapamerp En. usm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpaOOTKH M 6
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 y 0.5
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHIbHUKAMU M 8
JlnHa 0CBENaeMOro MOMELICHUS y 75
(HacocHOM KaMephbl)
IIMpUHA OCBELIAEMOI0 TOMEILEHUS y 6
(HacocHOM KaMephbl)
Paccrosinue oT mojia KaMmepsl J10
paboueii moBepXHOCTH (HACOCHOM M 1
KaMephl)
BbicoTa ocBemmaeMoro noMeneHus y 9
(HacocHOM KaMephbl)
Pasmepsl rapaxa: qjymnHa M 20
IpUHA M 6
BBICOTA M 6
Pasmepsl kBeplutara, ITpeKa: JJIMHA M 2400
IpUHA M 6
BBICOTA M 6
Pazmepsl 32001 opTa: [ymMHA M 340
IIMpHUHA M 4,5
BBICOTA M 6
Pa3mepsl peM IyHKTa: JyIMHA M 20
IIMpHUHA M 5
BBICOTA M 7
IIepeyeHs 371€KTPONPUEM HUKOB
MIOBEPXHOCTH:
CxunoBoii nogbeM kBt 2x1150 2
KrneTtseBoil nogbem kBt 1000 1




Bentunstop BO/I-40 KBt 1850 1
Kommnpeccop kBT 130
HangmaxTHbIe 30aHUAS KBt
Cronosas kBt 215
Ocgemenue kBT 60
ABK kBT 110
PM3 kBT 1400
Kanopudepnas KBt 190
lapax kBt 145
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPU30HTA:
Boomer H-127 KBt 100 9
Solo 7-7V kBt 55 9
BM -12M kBT 110 9
Bonoornus KBt 600 7
D s, | 0van
Bapuanr 18
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpabOTKH M 5.5
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 " 04
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHIbHUKAMU M 6
JlnHa 0CBENaeMOro MOMELICHUS y 60
(HacocHOM KaMephbl)
IIMpUHA OCBELIAEMOI0 TOMEILEHUS y 5
(HacocHOM KaMephl)
Paccrosinue oT mojia Kamepsl J10
paboueii MOBEpXHOCTH (B HACOCHOM M 1.4

Kamepe)




BricoTa OCBCIIACMOTI'0 IIOMECIICHHUA

(HacocHOM KaMephbl) . 8
Pa3meps! rapaxa: niuvHa M 37
IIMpHUHA M 5
BBICOTA M 6
PasmepsI kBeplutara, ITpeKa: JJIMHA M 5440
IpUHA M 4.7
BBICOTA M 5,8
Pa3zmepsl 32001 opTa: [mMHA M 820
IApUHA M 6
BBICOTA M 6
Pasmepsl peM IyHKTa: 1yIMHA M 20
IpUHA M 6
BBICOTA M 6
IIepeyeHs 371€KTPONPUEM HUKOB
MOBEPXHOCTH:
CxkunoBoii nogbem kBt 2x1550
KrneTtseBoil nogbem kBT 700
Bentunsatop BO/I-40 kBt 1280
Kommnpeccop KBt 450
HangmaxTHbIe 30aHUAS KBt
Cronosas kBt 245
Ocgemenue kBT 260
ABK kBT 59
PM3 kBT 780
Kanopudepnas kBT 150
lapax kBt 55

IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPU30HTA:




Boomer H-127 kBt 108 18
Solo 7-7V kBt 55 9
BM -12M kBT 110 14
Bonoornus KBt 300 7
TpeOyemplit o0IIeIax THHI I cos 0,94-0,98
K09 (PULHEHT MOIIHOCTH 2
Bapuanr 19
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpaOOTKH M 6
Paccrosinue oT KpoBiIM BEIPAOOTKH 10 " 04
TOYKH MOJIBECA CBETUIIHUKA
Paccrosnue Mexxy CBETUIbHUKAMHU M 5
JITHA OCBEIaeMOTO MOMEILECHUS " 65
(HacocHOM KaMephl)
[uprHa ocBemaeMoro NOMeIeHUs " 6
(HacocHOM KaMephl)
Paccrosinue oT mojia Kamepsl J10
paboueii moOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBemaeMoro moMereHus " 25
(HaCOCHOM KaMephl) ’
Pasmepsl rapaxa: qymHa M 25
IpUHA M 6
BBICOTA M 6
Pasmepsl kBeplutara, ITpeKa: JJIMHA M 1325 3
IpUHA M 6
BBICOTA M 6
Pa3zmepsl 32001 opTa: [mHA M 125
IpUHA M 6
BBICOTA M 6




Pa3mepsl peM IyHKTa: 1yIMHA M 25
IpUHA M 6
BBICOTA M 6
IIepeyeHs 371eKTPONPUEM HUKOB
MIOBEPXHOCTH:
CxkunoBoii nogbeM kBt 2x1350
KrneTtseBoil nogbem kBT 850 2
Bentunsatop BO/I-40 kBt 1450
Kommnpeccop KBt 740
HangmaxTHbIe 30aHUAS KBt
Cronosas kBt 255
Ocsemenue KBt 25
ABK KBt 70
PM3 KBt 990
Kanopudepnas KBt 150
lapax kBT 60
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBt 108 25
Solo 7-7V KBt 55 10
BM -12M kBT 110 3
Bonootnus kBT 500 7
D | s, | 0van
Bapuanr 20
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpabOTKH M 4,5
M 0,3

Paccrosinue oT KpoBiIM BEIPAOOTKH 10




TOYKH IIOJBCCAa CBCTUIIbHUKA

Paccrosinue Mexy CBETHIbHUKAMU M 4
JITHA OCBEIaeMOTO MMOMEILCHUS " 45
(HacocHOM KaMephbl)
IIMPHHA OCBEIIAEMOTO MOMEIICHHUS " 6
(HacocHOM KaMephbl)
Paccrosinue oT mojia KaMmepsl J10
paboyeil moBEpXHOCTH (HACOCHOM M 1,5
KaMephl)
BricoTa ocBemaeMoro moMereHus 7
(HacocHOM KaMephbl) .
Pa3meps! rapaxka: niaHa M 30
IpUHA M 6
BBICOTA M 6
Pasmeps! kBeplutara, ITpeKa: JyIMHA M 1150
IApUHA M 6
BBICOTA M 6
Pazmepsl 32001 opTa: [ymMHA M 65
IpUHA M 6
BBICOTA M 6
Pasmepsl peM IyHKTa: 1yIMHA M 20
IpUHA M 6
BBICOTA M 6
IIepeyeHs 371€KTPONPUEM HUKOB
MOBEPXHOCTH:
CxunoBoii nogbeM kBt 2x1450
KrneTtseBoil nogbem kBT 600
Bentunsatop BO/I-40 kBT 1850
Kommnpeccop kBT 830
HanmaxTHele 31aHuS kBT 300




Cronosas kBt 160
Ocgemenue kBT 45
ABK kBT 70
PM3 kBT 2120
Kanopudepnas kBT 150
lapax KBt 50
IlepeyeHs 3JIeKTPONIPUEMHUKOB
TOpPHU30HTA:
Boomer H-127 kBt 108 15
Solo 7—-7V kBT 55 8
BM -12M kBT 110 9
Bonootnus kBT 300 5
TpebyeMsrit oOmIeaX THBI i
peby N cos @, 0,94-0,98
K03 (h(PUITHEHT MOIITHOCTH
Bapuant 21
ITapamerp En. nsm 3HaueHue napamerpa KomnuectBo
BricoTa ropHoii BIpaOOTKH M 7
Paccrosinue oT KpoBiM BEIPAOOTKH 10 0.6
M b
TOYKH MOJIBECA CBETUIIHUKA
Paccrosinue Mexy CBETHILHUKAMU M 6
JITHA OCBEIaeMOTO MOMEILECHUS 9
M
(HacocHOM KaMephbl)
IIMPHHA OCBEIIAEMOTO MOMEIICHHUS " 6
(HacocHOM KaMephbl)
Paccrosinue oT mojia Kamepsl J10
paboyeil MoOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBemaeMoro moMereHus 9
M
(HacocHOM KaMephbl)
Pasmepsl rapaxa: qymHa M 23




IpUHA M 6
BBICOTA M 6
PasmepsI kBeplutara, ITpeKa: JJIMHA M 1250 3
IpUHA M 6
BBICOTA M 6
Pa3zmepsl 32001 opTa: [ymHA M 57 5
IApUHA M 6
BBICOTA M 6
Pasmepsl peM IyHKTa: 1JIMHA M 20
IIMpHUHA M 5
BBICOTA M 5
IIepeyeHs 371€KTPONPUEM HUKOB
MIOBEPXHOCTH:
CxkunoBoii nogbem kBt 2x1150
KrneTtseBoil nogbem KBt 750 2
Bentunsatop BO/I-40 kBT 1050
Kommnpeccop kBT 450
HangmaxTHbIe 30aHUAS KBt
Cronosas KBt 300
Ocsemenue KBt 45
ABK kBT 90
PMM kBT 130
Kanopudepnas kBT 140
lapax kBT 80
IlepeyeHs 3JIEKTPONIPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBt 108 17
Solo 7-7V kBt 55 8
BM -12M kBT 110 13




Boxootnus

kBT

800

TpebyeMsrit oOmIeIaX THBI i
K03 (hPUITHEHT MOIITHOCTH

cos @,

0,94-0,98




	6 Учебно-методическое обеспечение самостоятельной работы обучающихся
	7 Оценочные средства для проведения промежуточной аттестации

