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JIner akryanusanuu padoyeil nporpaMmsl

PaGouast mporpamMmma rnepecMoTpeHa, o0cykaeHa u ogoopena mis peanusaruu B 2020 - 2021
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022
y4eOHOM roy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.Z[.ionbra

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanuzauuu B 2022 - 2023
y4eOHOM rofy Ha 3aceaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.Jl. Konbra

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MalIMH M TPAHCTIOPTHO-TEXHOIOTHIECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii AL Kousra

PaGouast mporpamMmma repecMoTpeHa, 00CykKaeHa u o1o0peHa s peanusaruu B 2024 - 2025
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MAlIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Jl. Konbra

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanuzaruu B 2025 - 2026
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

Pabouas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzanuu B 2026 - 2027
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTrokonm oT 20 . Ne
3aB. kadenpoii A.Jl. Konbra




1 Henu ocBOeHMS TUCHUILIHHBI (MOXYJIA)

- ¢hopMUPOBAaHHE U Pa3BUTHE CIOCOOHOCTH K aHAIM3y M CHHTE3Y 3JIEKTPOIPHUBOJIOB U
KOHCTPYKLUH 3JIEKTPUUECKUX MALIHH U 000PYAOBaHUS TOPHOT'O IPOU3BOJICTBA;

- (hopmupoBaHUE U pa3BUTHE CIIOCOOHOCTH aHAIM3UPOBATH COCTOSHHUE U MEPCIIEKTUBBI
Pa3BUTHS 3JEKTPOCHAOKEHHS TOPHBIX MAIIMH U 000pYJOBaHUs, UX TEXHOJIOTUYECKOrO 000py-
JIOBaHMSI U KOMILJIEKCOB Ha UX 0ase;

- (¢opMHUpOBaHME M pPAa3BUTHE CIIOCOOHOCTH MPOBOAUTH CTaHIAPTHBIC MCIBITAHUS
ANEKTPUYECKUX MAIIUH TOPHOTO TEXHOJIOTUYECKOTO 000PYI0BaHMUS;

- (bopmupoBaHUE U PA3BUTHE CIIOCOOHOCTU OMPEAETATH CIOCOOBI TOCTHKEHUS Ieleit
MIPO-EKTa, BBISBIATH IPUOPUTETHI PELIeHHs 3a/1a4 TP MPOU3BOJICTBE, MOJAEPHU3ALIUN U PEMOHTE
AIIEKTPUIECKUX MAIIIVH;

- (hopMHUPOBAHKE U PA3BUTHE CITIOCOOHOCTH pa3padaThiBaTh KOHKPETHHIE BAPUAHTHI PEIlie-
HUS IPOOJIeM MPOU3BOJICTBA, MOJICPHHU3AIMU U PEMOHTA TOPHBIX MAIlIMH U 000PYAOBaHUs, IIPO-
BOJUTH aHaJIM3 3THX BapHAHTOB, OCYILECTBISATh MPOrHO3UPOBAHHE IOCIEICTBUI, HAXOIUTh
KOMITIPOMHUCCHBIE PEIICHUS B YCIOBHSIX MHOTOKPHUTEPHUATIHLHOCTH U HEONPEAEICHHOCTH;

- (hopMHUpPOBAHKE U PA3BUTHE CIIOCOOHOCTHU pa3padaThIBaTh C UCIOJIb30BaHNEM HH(POpMa-
IIUOHHBIX TEXHOJIOTUH, KOHCTPYKTOPCKO-TEXHUYECKYIO JOKYMEHTAIMIO JJIs1 TIPOU3BOJICTBA HO-
BBIX WJIM MOJIEPHU3UPYEMBIX 00PA3I[0B ANEKTPONPUBOIOB FOPHBIX MAIIUH U 000PYAOBaHUS U UX
TEXHOJIOTHYECKOTO 000PY10BAHUSL;

- (opmupoBaHue U pa3BUTUE CIIOCOOHOCTH MPOBOAUTH CTAaHAAPTHBIE HCIBITAHUS
AIIEKTPUIECKUX MTaPaMETPOB FTOPHBIX MAIIUH U 000PYIOBAHUSI.

2 MecTo IMCHUIIMHBI (MOAYJISI) B CTPYKTYype 00pa30BaTe/JbHOM IPOrpaMMbl

JucuumninuHa OIeKTPONpPHUBOI U BJIEKTPOCHAOKEHHWE TOpPHBIX MAalIMH BXOJUT B
BapHUaTUBHYIO YaCTh Y4€OHOI0O TUIaHa 00pa30BaTEIbHOM POrPaMMBI.

Jng  u3ydyeHUs  OUCLUIUIMHBI ~ HEOOXOJUMBbI  3HAHUS  (YMEHHUA,  BIIAJCHHUS),
c(OpMHPOBAHHBIC B PE3YJIbTATEe U3YUYECHUS TUCIUILTNH/ IPAKTHK:

Mexanunueckoe 000py10BaHHE 00OTaTUTENBHBIX (adpHuK

TexHos0rns MalIMHOCTPOEHUS

l'upornHeBMONPUBOJ ¥ THAPOITHEBMOABTOMATHKA TOPHBIX MAITMH

OcCHOBBI ()YHKITHOHUPOBAHUS THIPOIPUBOJIA

DJIEKTPOTEXHUKA

I'mapaBnuka

OoorarieHue Mmoyie3HbIX HCKOMAeMbIX

TemnoTexHuka U ABUraTed BHYTPEHHETO CTOPAHUS

I'opHbIe MalIHBI M 000PYIOBaHKE

[TonzemHast pa3paboTKa MECTOPOKICHUN TIOJIE3HBIX HCKOITAEMBIX

MexaHuzaiusi TOpHOTO MPOU3BOJICTBA

WNudopmaruka

dusnka

Marematuka

3HaHus (YMEHUs, BIAJCHU), TIOJTyYCHHBIC MPU MU3YyYCHUN AAHHOW JUCLUUIUIMHBI OyIyT
HEOOXOIUMBI [T U3YUECHHSI TUCIUIUINH/TIPAKTUK:

['opHble MalMHbBI 1 000PYAOBaHKE MOI3EMHBIX TOPHBIX PadOT

Mexanunueckoe 000py10BaHHE KapbepoB

CranuoHapHbIe MalIUHKI (IIaXT, KAPEEPOB M 000TaTUTEILHBIX (HaOpHUK)

Teopust HaIEKHOCTH TOPHBIX MAIIMH U 000PYIOBaHUS

TpaHcOpTHBIE CUCTEMBI TOPHBIX NPEAIPUATHI

VYnpaBiieHne TEXHHYECKUMH CUCTEMaMu



KoHcTpyupoBaHue ropHbIX MalliiH U 000pyJOBAHUS

Hayuno-ucc

JieoBaTeNbcKas pabora

Opranu3zanys SKCIuTyaTallii TOPHBIX MAIlliH
[IpoekTupoBaHre M pacueT CIEQINIMX CUCTEM TUIPONPUBOJOB TOPHBIX MAIIMH U

obopyoBaHus

[TpoexTrpoBanue 000PYIO0BaHUS TOPHOTO MTPOU3BOJICTBA
[Ipou3BocTBEHHAS - MPAKTUKA 110 MOJTYYEHUIO IEPBUYHBIX MPOPECCUOHATBHBIX YMEHUN

1 HAaBBIKOB

DKcIUTyaTanus, TEXHUYECKoe 00CITy)KUBaHUE U PEMOHT TOPHBIX MAIIHH
Opranuzanus paboTbl U OOCIY)XMBaHHSI TEXHOJIOTHMYECKOTO O0OpPYIOBaHHS TOPHBIX

IPEANPUATUI
DKOHOMMKA

U MCHCIZKMCHT I'OPHOI'O IMPOU3BOJACTBA

[ToaroroBka K ciaue u caava rocyJJapcTBEHHOTO YK3aMeHa
[ToaroToBka K 3antuTe U 3alTUTa BBIMTYCKHOW KBATU(DUKAITMOHHOW pabOThI
[IpousBoacTBEHHAS - IPEAAUITIOMHAS IPAKTUKA

3 Komnerenuun ody4aromerocsi, popmupyemsolie B pe3yJjibTaTe 0CBOCHUS

AUCHHUIIIINH

bl (MO/1yJIsl) M IUVIAHMPYEMble Pe3yJbTAaThl 00y4YeHUst

B pe3ynbrare ocBOCHUS AUCHUILTUHBI (MOYJIs1) «DIEKTPOIIPUBOJ U AJIEKTPOCHAOKEHNE
TOPHBIX MAIlIMH» 00yYaroIUics 10JKeH 001a1aTh CIEeAYIOUMMHA KOMIETEHIMSMMU:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIINN

[Tnanupyemble pe3yabTaTbl 00ydeHUs

T1K-8 roToBHOCTEIO
YIIPaBJICHUS TIPOU3B

MPUHUMATH Y4aCTHE BO BHEJPEHUN aBTOMATH3UPOBAHHBIX CHCTEM
OJICTBOM

3HaTh

- 0COOEHHOCTH KCIUTyaTalluy ¥ BUJIbI KOHCTPYKTUBHOTO WCIIOJTHEHUS
TOPHOTO 3JIEKTPOOOOPYIOBAHHS,

- OCHOBBI AJIEKTPOIIPUBO/IA;

- IPUHIUTTHAIIFHBIEC CXEMBI 3aIIUT;

VYmeTb

- pacCUMTHIBATh U BHIOMPATh YCTaBKH TOKa,

- IPOBEPATH PAOOTOCIIOCOOHOCTD 3ALTUTHBIX YCTPOMCTB;

- IPOKJIA/ILIBATh KaOEIbHBIC IMHUH IO TOPHBIM BBIPA0OTKaM;

- DKCIUTYaTHPOBATh 3JEKTPOOOOPYIOBAHHE;

- pacCUMTHIBATh ¥ OA0UPATh HEOOXOIUMOE AIEKTPOOOOPYI0BAHHUE;

- HAaBEIIMBATh CUTHAJIbHBIE YCTPOWCTBA, 3aMEHSATh 3JICKTPOJIAMIIHI,
AJIEKTPUUYECKHUE MTaTPOHBI;

- B 0(pOpMIICHUH JOKYMEHTAIIMH HA U3TOTOBJICHUE U [TOCTABKY 3amyacTeid u
00opyI0BaHUS;

Bnaners

- B BBIITOJIHEHUHN OCHOBHBIX TEXHUKO-3KOHOMUYECKHUX PAaCUETOB O
AKCIUTyaTalH, TEXHUIECKOMY OOCITY>)KUBAHUIO, PEMOHTY M MOHTaXy
TOPHOTO 3JIEKTPOMEXaHUYECKOT0 000PYAOBAaHUS U aBTOMAaTHUECKUX
YCTPOMCTB;

- B IPOBEPKE pabOThI U OOCITY>KUBAHUH TATOBBIX M IIPEOOpPa30BaTEIbHbBIX
MOJICTAHIINH, 3apSTHBIX YCTPONCTB, CPE/ICTB CUTHAIN3AINN M OCBEIICHHS
U pacrpeieuTeIbHbIX ceTel

[1K-14 roTOBHOCTBIO y4aCTBOBATh B UCCIICIOBAHMIX 00HEKTOB PO ECCHOHATBHON
ACATCIIBHOCTH U UX CTPYKTYPHBIX 3JICMCHTOB




3HaTh

- IpaBUJIa MPOKJIAJKU AJIEKTPUUECKUX Kalene 1Mo rOpHbIM BhIPa0OTKaM;
- MapaMeTPhl OCBEIICHUS TOPHBIX BHIPAOOTOK;
- CIIOCOOBI MPOBEPKHU 3ALIUTHBIX YCTPOICTB;

YMmern

- 3aMepSTh CHITYy TOKa, HAPSKEHHS B LETSIX IIEPEMEHHOTO U TIOCTOSIHHOTO
TOKA HU3KOTO HANPSHKCHUS,

- 00CITy>)KMBAaTh CpEICTBA U3MEPEHHUIA;

- IPOBEPSTH U3OJIIIHUIO 3JIEKTPOOOOPYIOBAHUS U CYIIUTD
BBICOKOBOJIBTHBIE JIBUTATENN M TPaHC(HOPMATOPHI;

- 3aMEHATh COCTMHUTEILHBIE MY(THI;

- BBIMOJIHATH HANAKy OOBEKTOB 3JIEKTPOCHAOKEHUS;

- U3MEPSATH COMPOTHUBIICHUE N3OJISIINN 3JIEKTPOOOOPYAOBaHUS U Kabemei;

Bnanets

- METOJIMKOM - B BBITIOJITHEHUN MOHTaXa, JIEMOHTaXa, 3a3¢MJICHHS,
PEMOHTa, ONIPOOOBAHUS U B TEXHUUYECKOM OOCITYKMBAHUU SJIEKTPUIECKOM
YaCTH MPOCTHIX MAIIHH, Y3JIOB U MEXaHHU3MOB, CPECTB CUTHAIN3ALNN
OCBCHICHU:, paCIPCACITUTCIIbHBIX CCTCI‘/JI;

- B OCYILIECTBJICHUM PEMOHTA U MOHTa)Ka BO3IYIITHBIX JTUHHNA
ANEKTpoTepead, yCTaHOBKE TPO303aIIHTHI;

- B BHIIIOJIHEHUH PabOT MO MOHTAXY 3JIEKTPOOCBEIICHUS;

- B TEXHUYECKOM OOCITYKUBAHUU MOJCTAHIINA, CPEJCTB CUTHAITH3AIIH,
HEHTpaTU3allud, OJIOKHPOBKH M aBTOMAaTHYECKOW cBeTO(OpHOI
OJIOKMPOBKH PEIHCOBOTO TPAHCIIOPTA.




4. CTpyKTYypa, 00bEM U coepkaHue TUCHUIIIHHBI (MOLYJIs1)
OO0mas TpyI0eMKOCTh TUCIMIUIMHBI COCTABISET 6 3a4eTHBIX eauHUIl 216 akaj. 4acoB, B TOM

1205 (03) (S

— KOHTaKTHas padota — 14,7 akaj. 4acoB:
— aynuTopHas — 14 akaj. yacos;

— BHeayauTopHas — 0,7 akaj. 4acoB

— camocTosTenbHas pabora — 197,4 akaj. 4yacos;

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yaca
®dopma aTTecTaluy - 3a4€eT

AynutopHas e
KOHTaKTHasi paborta E = dopma Tekymniero
Paszen/ Tema 9 (B akaj. yacax) E E{ Bun 3 KOHTPOJISL Kox
o — > g © [ camocTosrensHoi | yomesaemocTu f oo
g g padotsl MIPOMEXYTOUHOM
Tex. mab. | mpakt. [ =& aTTecTaluu
3aH. 3aH. o =
1. Tema 1.1 DOnexrponpuson u
3NIEKTPOOOOPYIOBAHUE  TOPHBIX
MalllH
CamocrosiTeIbHOE
H3y4eHue yaeOHou
1 HAy4HOH
JIMTEPaTypBI.
Iounck
JIOTIOJTHUTEIILHOM
1.1 Ocobennoctn nadopmarmu o | MuxuBuayansHOE
SKCILTyaTaluu " Teme (paboTa ¢ cobeceoBaHuE.
KOHCTPYKTHBHOT'O 6 | 0,6 |1/0,61 0,6 25 | oubmmorpaduuec | MunuBumyansHOE
UCHOJIHCHUS TOPHOTO KUM MaTepuaiamu, | co-oOlieHHe Ha
UEKTPOOOOPYLOBAHUS C JJIEKTPOHHBIMH 3aHATHH.
OoubimoTeKamMu 1
30P,
nH(OpMaITMOHHO-
KOMMYHHKAI[HOHH
bIe CeTH
Wurepuer).




CaMocCTosITeNIbHOS
H3y4yeHue yaeOHo

OubIMOTeKaMH U
30P,
MH(POPMAIIOHHO-
KOMMYHHKAIIHOHH
BIE CETH
Wurepuer).

U Hay4HOH
JIATEPaTyphL.
TTouck
JIOTIOJTHUTEJIBHOM
1.2 ABTOMaTH3MpOBaHHBIHA nHpopmaru o | WuanuBunyansHOe
3JIEKTPONPHUBOL TOPHBIX Teme (paboTa ¢ cobecenoBaHue.
MallInH 0,6 | 1/0,6U1 [0,6/0,611] 30 | Gubmuorpaduuec | MuauBuayambHOE
Pynnuunsle KUM MaTepHuanamy, | co-oOIIeHue Ha
JJIEKTPOABUTATENN C JICKTPOHHBIMH 3aHATUH.
OubIMOTeKaMH U
30P,
nH(OpMaITMOHHO-
KOMMYHHKAI[HOHH
BI€ CETH
Wurepuer).
CamocrosiTeIbHOE
n3ydeHue yaeOHoH
1 HAy4HOH
JIUTEPATYPBHIL.
1.3 DnexTpuyeckas Iouck
anmaparypa yHOpaBICHUS H JIOTIOTHUTENBHON
3aIIUTHI NMEKTPUIECKUX nadopmarmu o | MuxuBumyansHOE
JIBUTATEJICH MAaIluH u Teme (paboTa ¢ cobeceoBaHuE.
MEXaHU3MOB HaIpsHKEHHUEM 0,6 | 1/0,61 0,6 35 oubimorpadpuuec | MuaauBumyambHOE
o 1000 B KUM MaTepHuallaMH, CO-00IIeHIE HA
DnexkrTpoobopynoBaHue Ui C 3JIEKTPOHHBIMHU 3aHATHH.
OCBEIICHHS TOA3EMHBIX 6ubanoTeKaMu u
TOPHBIX BBIPAOOTOK 20P,
MH(POPMAIIOHHO-
KOMMYHHKAIIHOHH
ble CeTH
Wurepuer).
HWroro no pasneny 1,8 |3/1,81 |1,8/0,61| 90
2. Tema 2.2 DnexrpocHabxeHHE
TOPHBIX MaIlIUH
CamocrosiTeTbHOE
n3ydeHue yaeOHoH
U Hay4HOH
JIATEPaTyphL.
Iounck
JIOTIOJIHUTENILHOM
2.1 DnexTpocHabXKeHHe nHpopmarmu o | WuaauBunyansHOe
MOJ3E€MHBIX MaIluH U Teme (paboTa ¢ cobecenoBaHuE.
MEXaHHU3MOB 0,6 | 1/0,61 0,6 35 oubimorpadpuuec | MuaauBumyambHOE
OnexTpocHabxKeHne KHM MaTepuajiaMH, | co-oOImeHne Ha
PYIHHUKOB U IIaXT C ICKTPOHHBIMH 3aHATUH.




2.2 Texuuko-
SKOHOMHMYECKHE MOKa3aTeln
INIEKTPONIOTPEOICHUS
TOPHBIX NIPEANPUATHI

0,6

1/0,41

0,6

35

CamocTosTeTbHOE
H3y4yeHue yaeOHo
U Hay4HOH
JIATEPaTyphL.
TTouck
JIOTIOJTHUTEIILHOM
“HpOpMAIMHU 110
Teme (paboTa ¢
oubnrorpaduuec
KM MaTepHanamy,
C JICKTPOHHBIMH
OoubnanoTexaMu U
30P,
nH(OpMaITMOHHO-
KOMMYHHKAI[HOHH
BI€ CETH
Wurepuer).

WNupuBunyansHoe
cobeceioBaHue.
NupuBunyansHoe
C0-00IIICHUE Ha
3aHSATUH.

2.3 OnacHOCTb TMOpaKEHUS
EKTPUYECKUM TOKOM
3ammra  OT  MOpaKEHHSA
INEKTPUIECKIM TOKOM

1/0,61

37,4

CamocrosiTeIbHOE
n3ydeHue yaeOHoH
1 HAy4HOH
JIMTEPaTypBI.
Iounck
JIOTIOJIHUTENILHOM
nHpopmarmu mo
Teme (pabora ¢
oubmmorpaduaec
KM MaTepHaiamu,
C DJIEKTPOHHBIMH
OoubimoTeKamMu 1
30P,
MH(POPMAIIOHHO-
KOMMYHHKAIIHOHH
BIC CETH
Wurepuer).

WupuBunyansHoe
cobecenoBanue.
WupuBunyansHoe
co-o0meHne Ha
3aHATHH.

Hroro no pasneny

2,2

3/1,61

2,2

107,4

Hroro 3a cemectp

6/3,41

4/0,611

197,4

3a4€T

Wroro no aucuurmuinHe

6/3,41

4/0,61

197,4

3a4cT




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

1. B yueOHOM mporiecce MpeaycMOTpeHbl 3aHsATHS B ¢dopme pa3dopa KOHKPETHBIX
CHTyaHHﬁ, CBA3aHHBIX C HCIIOJIb30BAHHUCM COBPCMCHHBIX CHUCTEM ABTOMATH3UPOBAHHBIX
3JIEKTPOIPUBOJIOB U NEKTPOCHAOKEHUSI.

2. IIpu npoBeaeHNH Ta0OPATOPHBIX M MPAKTUYECKUX PAOOT pacCMaTPHUBAIOTCS TECTHI IO
TeMaM B HHTepakTUBHOHU (opme. OOBbeM 3aHATHI B MHTEPAKTUBHOU (opMe.

3. YacTb 3aHATUN JTEKIIMOHHOIO TUIIA TPOBOJATCS B BUJE MPE3CHTAIUH.

4. [IlpakTuueckue 3aHITHS MPOBOJATCS C HUCIOJb30BAHUEM PEKOMEHIYyEMOTO
MPOrPaMMHOTO O0ECTICUeHUSI.

5. B pamkax y4eOHOTO Kypca MpelyCMOTPEHBI BCTPEUH C IPEACTABUTEIISIMU POCCUHCKIX
U 3apyOeXHBIX KOMIAHHWH, TOCYAAPCTBEHHBIX U OOIIECTBEHHBIX OpPraHU3aINil, MacTep-KJIacChl
9KCIIEDTOB U CHEIUAIMCTOB 10 TEMATHUKE KyDca.

6 YueOHO-MeTOHYEeCKOe 00ecTiedeHHe CAMOCTOATEIBLHOM padoThl 00y4YarommXxcst
IIpencraBieHo B npuioxeHuu 1.

7 OueHoYHbIE CPeCTBA 1JIsl IPOBeIeHHs POMEKYTOYHOM aTTeCTAIMHU
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMUYeCKOEe M HHPOPMALMOHHOE O0ecieYeHue TUCHUILINHBI (MOYJIs1)

a) OcHoBHAas JMTEpaTypa:

1. BacunbeB, b.I'. DnextponpuBon.OHepretuka siekTponpuBoaa: YueOuuk / B.I.
Bacunbes. - M.: Conon-npecc, 2015. - 268 c.

2. Anyuun, A.C. Cuctemsl ynpasieHus 3ekTponpuBoaoB / A.C. AHyuuH. - Bonorpa:
Nudpa-Unxenepus, 2015. - 373 c.

0) JlonmosiHUTEIbHAS JIUTEpaATypa:
1. AnexceeB, K.b. MukpokoHTpoiepHoe ynpasieHue snekrponpusogom / K.b.
Aunekcees, K. A. [Tanaryra. - M.: MIT'1Y, 2008. - 298 c.

3. Acrames, B.K. MammmnocTpoenue. Duuukinoneaus. B 40-u t. Dnextponpusoa. ['uapo-
u BubpomnpuBoasl. T.IV-2. I'mapo- u Bubponpusoasl. Kuura 2 / B.K. Acrames. - M.: MammmHo-
ctpoenue, 2012. - 304 c.

4. bankosoi, A.Il. Ilpenu3nOHHBIN AJIEKTPONPUBOJA C BEHTWIBHBIMU JBUTATEISIMU:
Monorpadus / A.Il. bankosoii. - M.: M3OU, 2010. - 328 c.

5. bekumes, P.®. DnextponpuBon: YueOHoe mocoOMe [UId aKaJEMHUYECKOTO
OakanaBpuata / P.®. bekumes, 0.H. Jlementses. - JIrobepiipr: FOpaiit, 2016. - 301 c.
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7. BacunbeB, b.1O. DnexrponpuBoa. JHepreruka iekrponpuBoga / b.1O. Bacuibes. -
Bomno-rna: Undpa-Unxenepus, 2015. - 268 c.

8. I'ynpkos, .M. CucreMbl aBTOMaTU3UPOBAHHOTO YIPABJICHHUS AJICKTPONPUBOIAMU /
I''1. I'ynbkoB. - Munck: HoBoe 3Hanue, 2007. - 394 c.

9. Jlenucos, B.A. DnexkTponpuBoabl MEPEMEHHOIO TOKAa C YACTOTHBIM YIPaBJICHUEM:
VYuebnoe nmocoodue / B.A. Jlenucos. - Ct. Ockon: THT, 2013. - 164 c.

10. Enudanos, A.I1 OcunoBsl snektponpuBoaa / A.Il Emudanos. - CII6.: Jlans, 2008. -
192 c.

11. Enudanos, A.I1. OcHoBsl snekrponpuBoaa / A.Il. Enudanos. - CII6.: Jlans, 2009. -
192 c.

12. Emudanos, A.I1. DnexrponpuBos: Yueonuk / A.Il. Enudanos, JI.M. Munaituyk, A.T'.
I'ymunuckuit. - CI16.: Jlans, 2012. - 400 c.

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

14. Enudanos, A.Il. OcHoBHI 3nekTponpuBosa: YueOHoe nocobue / A.Il. Enudanos. -
MATTIR - TTarr ONNQ 107 ~



B) MeToanueckue yKa3aHusi:

1. MccnenoBanue acMHXpOHHOW MalIMHbBI: MeToauyeckue yKazaHUs IO BBINOJHEHHUIO
1abopaTopHOil pabOThI CTYJIEHTaMHU OYHOM 1 3a04HOM (opM 00yueHHs crennaabHOCTH “T"opHOE
neno”. Maraurtoropek: MI'TY, 2015. — 14 c.

2. MHccnemoBanme dacTOTHOro ImpeobOpasoBarens Simens Micromaster 420:
MeToandeckue yKa3aHus 110 BBITOJTHEHUIO JIA0OPATOPHOM pabOThI CTYIEHTAMU OYHOM 1 3a0YHOMN
dopm obyuenus crnermansHoctd “T'opHoe neno”. Marauroropek: MI'TVY, 2015. — 14 c.

r) lIlporpammHuoe odecnneuenne u UHTEpHET-pecypcehI:

IIporpammHoe obecnieyeHue

HaumenoBanune .
1o Ne moroBopa Cpox neicTBUS TMLEH3UU
MS Windows 7
Professional(mns  |-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Ofﬁce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
7Zip cB000IHO pacripocTpansemoe [10 OECCPOIHO
Autodesk
AutoCAD yaeOHast BepCHs OeccpovYHO
Electrical 2020
IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
HauunonannHas nH()OpPMAITMOHHO-aHATUTUYECKAS URL:
cucrema — Poccuiickuii HHIIEKC HAYIHOTO [TUTUPOBAHUS https://elibrary.ru/project_risc.asp
(PUHIT)
[TouckoBast cucrema Axkagemusi Google (Google URL: https:/scholar.google.ru/
Scholar)
Nudopmannonnas cucrema - EquHoe okHO gocTyma K URL: http://window.cdu.ru/
HHGOPMAIMOHHEIM pecypcam
denepanpHOE roCyJIapCTBEHHOE OI0PKETHOE
yuapexaerue «DenepanbHplii HHCTUTYT TpombiiuieHron |[URL: http://www] . fips.ru/
COOCTBEHHOCTH)

9 MaTepuajibHO-TEXHHUYECKOE o0ecneueHne I CIMIJINHbI (MOIYJIA)

MaTepI/IaJ'IBHO-TCXHI/ILICCKOC o0OecrieueHue JUCHHUIIIMHBI BKIIIOYACT:


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

VYueOHbIC ayAUTOPUH I IPOBEJCHUS 3aHATHH :

- MyJIbTUMEUIHBIC CPEJICTBA XPAHEHHUS, IEPEIaYy U MPEACTABICHUS HHPOPMAIIHH.

VY4eOHble ayJUTOPUH AJIs POBEACHUS 3aHATUH U1 IPOBEACHUS MPAKTUYECKUX 3aHATUH:

- MYJIbTUMEIUHHBIC CPEJICTBA XPAHEHUS, IEPEAAuH U MPEACTaBICHUS HHPOPMAITUH;

- 10CKa, MyJIbTUMEIUINHBIN TPOEKTOP, IKPaH.

Y4eOHble ayTUTOPUU ISl TIPOBEACHUS TPYMIOBBIX U WHAWBHUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHON aTTecTaluu

- MyJIbTUMEIUHHBIC CPE/ICTBA XPAaHEHUS, IEPEAAu U MPEACTaBICHUS HHPOPMAIUH;

- 10CKa, MyJIbTUMEIUINHBIN TPOEKTOP, IKPaH.

[TomereHus A1 CAMOCTOSTENLHOM padOThI 00YJIArOIIUXCS:

- IEpCOHAJIbHBIE KOMIIBIOTEPHI ¢ MakeToM MS Office, BBIXO0M B MHTEPHET U C IOCTYIIOM
B DJICKTPOHHYIO 00pa30BaTEIbHYIO CpPEly YHUBEPCHUTETA.

[Tomemmenuss g  XpaHeHHS W TPOPIIIAKTHYECKOTO OOCTY)KHWBAaHHS Y4EOHOTO
000pyIOBaHUS:

- CTeJUTaXHW JJIsl XpaHEHUs Y4YeOHO-HAIVBIIHBIX IMOCOOMH W y4eOHO-METOIMYECKOU
JOKYMEHTAIUH.

Jlaboparopusiii crenn FESTO



[Tpunoxenue 1

6 YueOHO-MeTOAMYECKOe o0ecnedeHrne CaMOCTOATEIbHO padoThl 00yYaO M XCS

[To mucturuinHe «OIEKTPONPUBOA U DIEKTPOCHAOKEHHE TOPHBIX MAallMH» MPeayCcMOTpeHa
ayIUTOpHAs M BHEAYAUTOPHAsl CAMOCTOATEIbHAs paboTa 00yUyaromuxcsl.

CamocrosiTenpHast padoTa 10 OCBOCHUIO TUCIUILTHHBI HEOOXOMMa JIJISl YTITyOJIEHHOTO U3yYCHHS
marepuana Kypca. CamocrosiTenbHas padoTa CTYISHTOB perjaMeHTupyercs rpaduxkamu
y4eOHOT0 MpoIiecca ¥ CaMOCTOSATEILHON pabOTHI.

CamocrosiTenbHas paboTa CTyICHTOB COCTOMUT M3 CJICIYIONINX B3aMMOCBSI3aHHBIX YaCTEH:

1) N3ydeHnue TeopeTrndeckoro mMarepuaina B hopme:

e (CamoCTOATEeNbHOE N3YUYEHUE YIeOHOH U HAyYHO JINTEPATYpPHI 110 TEME

e Jlouck pononHuTeNnbHOM wuHMoOpMammu 1o Teme (pabora ¢ Oubnuorpaduyeckum
MaTepuajaMH, C OJEeKTpPOHHbIMH Oubmmorekamu u DOP, wuHpopManmonHO-
KOMMYHUKAI[HOHHbIE ceTH MIHTepHeT).

OcraTouHbIe 3HAHUS ONPEIEIAIOTCS PE3yIbTaTaMy CAAa4H (3a4eTa).

2) IloaroToBka K 1a00paTOPHBIM 3aHATUSIM

Ilepeuens meopemuueckux 60npocoe K 1a60pamopHsim pabomam

Tema 1.1 OcoOeHHOCTH OKCIUIyaTalldd ¥ KOHCTPYKTUBHOTO HCIIOJIHEHUS TOPHOTO

3JIEKTPOOOOPYAOBAHUS
VYcnoBust SKCIUTyaTalldd  3JIEKTPOOOOpPYJOBAaHUSL TPHU IMOJ3EMHOW M OTKPBHITOH pa3paboTke
NOJEe3HbIX ~ HMcKomaeMblX.  OCOOEHHOCTM ~ KOHCTPYKTHUBHOI'O  HCIOJHEHUS ~ TOPHOTO
3IIEKTPOOOOPYIOBAHUS.

[Tonsitue 00 ypoBHe W BHIaxX B3phIBo3anuThl. Kitaccudukammst 31eKTpooOOpYyIOBaHUS 10
YPOBHIO B3PBIBO3AIUTHL. BUIBI B3pHIBO3AMIUTHL. TpeOOBaHUs, MPEABIBISEMbIE K TOPHOMY
3JEKTPOOOOPYIOBAaHUIO HOPMAJIbHOTO, TIOBBIIIEHHONM HAJEKHOCTH, B3PHIBOOE30IIaCHOTO,
0Cc000B3PHIBOOE30MIACHOTO UCTIOTHECHHUS.

OO6nacTh NpUMEHEHUS 3JIEKTPOOOOPYAOBAHUSA  PA3NMYHOTO  HCMONHEHUus. VcmbiTanue
B3pBIBOOE30MIACHOTO 3IEKTpooOopyaoBaHusi. TpeboBaHus MpaBuiI 6€30MaCHOCTH K PYAHUYHOMY
000pyI0BaHNUIO, HAXOSAIIEMYCS B KCILUTyaTalllH.

Tema 1.2 OCHOBBI 3JEKTPONIPUBOA

OcHoBHble omnpezaeneHus: U kinaccudukanus. Mctopus pa3Butus snekrpornpuBoja. [lonstus o6
YCTPOMCTBE DIEKTPONPHUBOAA. JIEKTPONPUBOMABI, MPUMEHSIEMbIE [UIsI TOPHBIX MAIIUH H
YCTaHOBOK: OCHOBHBIE TUIIbI M1 KOHCTPYKTHUBHBIE OCOOEHHOCTH. MexXxaHN4eCcKHe XapaKTepUCTUKU
Y CBOWCTBA JIBUTATEJICH MOCTOSHHOTO TOKA C TIOCIEIOBATEIBHBIM M CMEIIAaHHBIM BO30YXKICHHUEM,
o0yacTh uX MpUMeHeHUs. MeXxaHn4YecKue XapaKTepUCTUKU 1 CBOMCTBA JIBUTAaTeNel IepeMEHHOT0
TOKa, IKCIUTyaTallHOHHBIE OCOOEHHOCTH U 00JacTh UX npuMeHeHusl. OCOOCHHOCTH  YIIPaBJICHUS
JBUTATEIISIMU ITOCTOSIHHOTO U ITEpeMEHHOr0 Toka. CriocoObl pean3aluy peryiupoBaHus 4acTOThI
BpAIllEHUsI U PEBEPCHUPOBAHUS DJICKTPOABUTATENCH. DIEKTPOIPHUBOI IO CHUCTEME TEeHepaTop-
neuratens (I'-]]): KOMIIOHOBKA, MEXaHWYECKHUE XapaKTEPUCTHKHA M CBOMCTBA. OCOOEHHOCTH
DIIEKTPUYECKUX TMPUBOAOB 1Mo cucremMe [-J[ ¢ ogHOCTynmeHYaThIM BO30YXKACHHEM U
TPEXOOMOTOUYHBIM JIBUTaTeNleM, 00JacTh mpuMeHeHUsl. OCOOEHHOCTH AIEKTPUYECKOro MpUBOAA
no cucteme ['-J] ¢ MAarHUTHBIM WITH 3JIEKTPOMATHUTHBIM YCHUIIHTENIEM B 00JIaCTh MX TPUMECHEHUS.
OCOOCHHOCTH DJEKTPUUYECKUX TPHBOAOB IO cucTeme [-JI ¢ TUPUCTOPHBIM BO3OYAHMTEIICM,
TUPUCTOPHBIN TIpeoOpazoBaTenb-apurarensb (TII-/]) u gyacToTHBIN TpeoOpa3oBaTeIb-ABUTATEIb



(UIT-), obnmacte ux npumeHeHus. I[lonokeHUs O BBIOOpE SJEKTPUYECKUX JBUTATENEH I10
MOIIHOCTH C Y4YETOM XapakTepa Harpy3Kd W YCIOBUHM SKcIUTyaTanuu. TpeGoBaHMs IpaBHII
texHnueckoi skcruryaranuu (I1T3) u nmpasun 6e3omacuoctu (I16) mpu sKcruTyaraiuy U peMOHTE
3JIEKTPOJIBUTATENICH.

JlaboparopHo-nipakTuueckoe 3ansaTue 1.2.1

N3ydenue cxem snekrpornpuboaa o cucreme I'-J1. PerynupoBanue 4acToThl BpallleHUsI B CHCTEME
-

Tema 1.3 PygHuuHbIE 3I€KTPOABUTATEIIN

OcHOBHBIE OTpeNeIeHUsI U KiIacCu(PUKAMA. DICKTPOABUTATEIN €IUHON CEpUU I YrOJbHBIX
nraxt. O61acTh NPUMEHEHUs Pa3InYHbIX BUJIOB MPUBOAA. POl TOKA U BeMYMHA HANIPSKEHUS IS
IUTAHUS 2JIEKTPOJBUTATEIEH.

OOmwme mMoNoKeHUsT O BBIOOPY dJekTpoaBurareneidl. Harpysounsle amarpammbl. HarpeB u
OXJIXKJICHUE dJIEKTpoABHUraTencii. Pexxumel paboThl 3iexTponBurareneid. Beibop MomHocTH
3JIEKTPOABUTATENS IPU PA3IUYHBIX peKUMax padoTHI.

OKcIulyatanus 3JEeKTpoJBUTraTeNell. XapakTEpHbIE HEUCHPABHOCTH. MOHTaX, pPEMOHT H
ucneiTanue anekrpoasurarencii. [1TD u I1b npu TexHuyeckoM 00CITyKUBaHUH, SKCIUTyaTalluy U
PEMOHTE IEKTPOJABUTaTEICH.

JlaboparopHo-nipakTuueckoe 3ansatue  1.3.1

W3yueHne KOHCTPYKIUH, MEXaHUYECKOW XapaKTEPUCTHKH M OCHOBHBIX CBOMCTB Tpex(a3zHBIX
ACUHXPOHHBIX JIEKTpOABUTaTENEH. BhIsIBIEHHE U YCTpAaHEHUE HEUCTIPABHOCTEH.

Tema 1.4 DnexTpuyeckas annaparypa yupaBiIeHHUs U 3alIUThI JJIEKTPUUECKUX ABUTATENICH MaIlIH
Y MEXaHU3MOB HanpspbkenueM 10 1000 B

Haznauenue u xiaccudukamnys amnmnapatrypbl yIpaBieHHs W 3allUTHl. YCIOBHbIE Tpaduueckue
0003Ha4YeHHsI 3JIEMEHTOB B JJIEKTPUUYECKUX CXEMaX.

Armnmapatel ¥ TPUHIUIHAIBHBIE CXEMbl MaKCHMAallbHOM TOKOBOHM 3ammthl. Pacuer, BBIOOp U
MOBepKa YCTaBOK TOKa U OJIOKOB MaKCHMalIbHOW TOKOBOW 3allUThl, BCTaBOK IIABKUX
npeAoXpaHuTeNied. Anmaparbl U NPUHUUIHMAIBHBIE CXEMbl TEIJIOBOM 3alllUTHI, 3alUTHI OT
ONPOKUABIBAHMS WJIA HECOCTOSIBLIETOCSA ITYCKA.

OnexTpuuecKkas anmnaparypa py4HOIO M IOJIyaBTOMAaTUYECKOTO YIPaBJIEHUsS 3JEKTPUUYECKHUMHU
NBUTATENSIMU  MAllMH W MexaHu3MoB. Ha3HaueHue, TuUmbl, OCOOEHHOCTH KOHCTPYKIIMU
pa3beIMHUTENCH, PYUYHBIX B3PbIBOOE30MACHBIX ITyCKaTeseH, KOHTPOJIEPOB, aBTOMATHUYECKUX
BBIKJIFOYATENIEH.

KoHTakTHas cuctema ammaparypsl YHOpaBiCHHUs, JIEKTPUUECKast ayra U CHOCOObI ee TalleHusl.
be3nyroBas u 6ecKkOHTaKTHas KOMMYTallUs.

DneMeHTHI anmnaparypbl JUCTAHIIMOHHOTO M aBTOMAaTUUYECKOTO yrnpasieHus. HazHauenue, TUIbI,
0COOEHHOCTH KOHCTPYKIIMH KHOTIOYHBIX [TOCTOB, OJIOKOB U MYJIbTOB YIIPaBJICHUSI, KOHTAKTOPOB.
DnexTpuueckas anmnapaTypa JUCTaHIIMOHHOTO U aBTOMaTHYECKOI0 YIIPABJIEHUS 3JIEKTPUUYECKUMHU
JIBUTaTEIsIMA MAllMH U MEXaHW3MOB. OCHOBHBIE BHUJbI, NPUHIMIHNAIBHBIE CXEMBbI 3allUUTHI U
OJIOKMPOBOK OT TMOTEPH YIPABIIEMOCTH, OT OOpbIBa WJIM YBEIWYCHUS CONPOTHBIICHUS LEHH
3a3eMJIEHHUS, TOKOBOW 3alllUThl OT MEPEerpy3KH, OJOKUPOBKH, MPEMSATCTBYIOLIEH BKIIFOUEHUIO
IycKaTelas IpU CHW)KEHHHM CONPOTUBICHHUS W30JSLUU HUXKE HOPMHUPYEMOW BEIWYHMHBI B
OTXOJAIIEM YYacTKe CETU U OT OJIOKHPOBKH, OrpaHUYMBAIOIIEH YaCTOTY BKIIIOUEHUS IyCKaTeIsl.
PeBepcuBHBIE M HEPEBEPCUBHBIE MarHUTHBIE TyCKAaTENU B pyAHUYHOM UcnioaHeHUH. HazHaueHue,
THUIIBI, TEXHUYECKNE XAPAKTEPUCTUKH, YCTPOMCTBO, CXEMBI JIEKTPUUECKUX COECIWHEHMI. Bubl
3alUThl U OJOKMPOBKH. Pon ynpaBieHus. Bunpl curnanusannu, BO3MOXKHBIE HEUCIIPABHOCTH U
CIOCOObI MX YCTPaHCHHS.

MarHuTHbIe CTAHIIUU JAJS TOOBIYHBIX, MPOXOTYECKUX, TPAHCIOPTHBIX MAIIMH M MEXaHU3MOB.
Ha3naueHue, TUIIBI, TEXHUYECKHE XAPAKTEPUCTHUKH, YCTPOMCTBO, CXEMBI SJIEKTPUUYECKHX
COCIMHECHUM.

[lyckoBble arperaTel [Jisi pPY4YHBIX dJeKTpocBeps. Has3HadueHwe, THUIBL, TEXHUYECKUE
XapaKkTEPUCTUKH, YCTPOMCTBO, CXEMbI JJIEKTPUUECKUX COCAVMHEHUN. Buael 3ammrsl u
6nokupoBku. Pox ynpasnenus. Buapl curnanusanuu, BO3MOXKHbBIE HEUCITPABHOCTHU U CITOCOOBI MX
yCTpaHEHHUS.



[Topsimox BbIOOpa M MpoBepKW ammapatoB ympasineHus. [1b mpu skcruryaranmm ¥ peMOHTE
3JIEKTpOANNapaTyps.l.

JlaGopaTopHo-nipakTHueckoe 3ansatue 1.4.1

HcnbiTanue 1 HacTporiKa MaKCUMAJIBHOM TOKOBOM 3alllUThI allapaToB.
JlaGopaTopHo-npakTHueckoe 3austue 1.4.2

N3ydeHne KOHCTPYKLMH, MPUHIMIA IEUCTBUS U CXEM BJIEKTPUYECKUX COCIMHEHUN amlapaToB
PYUYHOTrO YIIpaBJICHUS: pa3beIUHUTENEH, pPyUYHbIX IyCKaTesel, KOHTPOJUIEPOB, aBTOMATUYECKUX
BBIKJIFOUaresnei. McnplTanue annapaTroB pydyHOTO yIIpaBIICHHUS.

JlaGopaTopHo-npakTHueckoe 3ausatue 1.4.3

N3ydyeHue KOHCTPYKUMM, NpPUHIMIA JCUCTBUS W CXEM OJIECKTPUYECKHX COCIMHEHUM
HEPEBEPCUBHBIX MATHUTHBIX IMycKaresiel. McnibiTaHue annaparos.

JlaboparopHo-nipakTuueckoe 3ansatue 1.4.4

N3ydyeHne KOHCTpPYKUHMI, NPUHUMIA JEUCTBUS M CXEM DJEKTPUYECKUX COCIMHEHUU
HEPEBEPCUBHBIX MATHUTHBIX ITyCKaTeJIel pa3JnyHbIX TUNIOB. McnpiTanne annaparos.
JlaGopaTopHo-npakTHueckoe 3ausatue 1.4.5

N3ydeHune KOHCTPYKIMH, IPUHIUIA TEUCTBUS U CXEM JIEKTPUUECKUX COCTUHEHUN PEBEPCUBHBIX
MarHuTHBIX ITycKaresei. Mcnelrtanue anmaparos.

JlaboparopHo-nipakTuueckoe 3ansaTue 1.4.6

N3ydyeHne KOHCTPYKIMUI, IPUHLIMIA JEHCTBUS U CXEM JJIEKTPUUECKUX COCIMHEHU MArHUTHBIX
nyckateneil Ha HanpspkeHue 1000 B. Mcnbitanue annapaTos.

JlaGopaTopHo-nipakTHueckoe 3austue 1.4.7

N3ydeHne KOHCTPYKIMIA, IPUHIIMIA ACHCTBHUS U CXEM JJIEKTPUUECKUX COCIMHEHUA MArHUTHBIX
CTaHUUU yrpasiieHus. McniplTanue cTaHIui yIpaBiIeHUsI.

Tema 1.5 DnexkTpoobopyoBaHUE ISl OCBEIICHUSI MOJI3EMHBIX TOPHBIX BEIPAOOTOK

3Ha4YeHHEe OCBELICHHS IIOA3EMHBIX TOPHBIX BBIPA0OTOK. OCHOBHBIE CBETOTEXHUYECKHUE BETMUNHBI.
DIIEKTPUYECKNE UCTOYHUKH CBETA U UX CBOWCTBA.

CranuoHapHble M TIEPEHOCHBIE PYJHHYHBIE OCBETUTENbHBIC NpuOOpbl. Ha3znauenuwe, THUIIBI,
TEXHUYECKHUE XapAKTEPUCTUKU U YCTPONCTBA, CXEMBbI BKIIOUEHUS B CETh.

DnekTpoobopyI0BaHUE U IPUHIMITHATBHBIE CXEMBI JJIEKTPOOCBETUTENILHBIX YCTAHOBOK. MeTo1bI
pacuera 3JIEeKTPUYECKOr0 OCBEIICHHS MOJ3eMHBIX BbIpaboTok. HopMbl ocBeleHHOCTH pabounx
mect. TpeboBanus [1TD u [1b mpu sKcIuTyaTaniii OCBETUTENIBHBIX CETEH U yCTaHOBOK.
JlaboparopHo-nipakTuueckoe 3ansatue 1.5.1

N3ydyeHne KOHCTPYKIIHIA AIEKTPOOoOOpyIOBaHUS U COOpKA SNEKTPUIECKON CXEMBI CTallHOHAPHOM
OCBETUTEIBHON YCTAaHOBKH.

Tema 1.6 DnexkrpooOopynoBaHME M HIEKTPUYECKHE CXEMBbl IUCTAHLIMOHHOTO YIIPaBIICHUS
MalIMHAMHU, MEXaHU3MaMH U yTIi1e100bIBAIOIIMMHI KOMILIEKCaMU

OOmme cBeneHuss 00 YOpaBICHWM MallMHAMH, MEXaHM3MaMU U YriieJ0O0bIBAIOIIUMHU
KOMIUTeKcamMu. Buasl ynpasneHus. [IpuHuunuanbHele CXeMbl JUCTAHLUMOHHOTO YIIPaBICHUS
TOPHBIMH MAalllMHAMU: TPEXIPOBOJHAS, JBYXIIPOBOJHAS, JBYXIIPOBOAHAs 0e3 camMo(duKcaluu.
JlocTonmHCTBA U HEOCTATKH.

OcHoBHBIE TpeOOBaHMS K CXeMaM JMCTAaHIMOHHOIO  yIpaBieHHWs. Buasl  3ammur,
MPElyCMOTPEHHBIE B CXeMaX JUCTAHIIMOHHOTO YIPaBJICHHUS, OJIOKUPOBKA IMOCIEAOBATEIHLHOCTH
BKJIFOYCHUS ITyCKaTENCH.

JlaboparopHo-nipakTueckoe 3ansatue  1.6.1

COopka ¥ WHCHBITAaHHE OJJIEKTPHUUECKOM CXEMbl TUCTAHLIMOHHOTO YIPABJICHUS YrOJIbHBIM
KOMOaifHOM.

JlaGopaTopHo-nipakTHuecKkoe 3ansitue 1.6.2

COopka U HUCHBITAHHWE DJIEKTPUUYECKONM CXEMbl JHUCTAHIMOHHOTO YIPABIEHUS PYYHBIM
AIIEKTPOCBEPIIOM.

Paznen 2 DnekTpocHabkeHNe TOPHBIX TPEANPUATHN

Tema 2.1 DnexTpocHab) eHNE TTOI36MHBIX MAIIMH U MEXaHU3MOB



XapakTepucTuka MPUEMHUKOB JJIEKTPUUECKONW DHEPTHH B MOI3EMHBIX BhIpaOoTKax. CrocoObl
MUATAaHUS TIOA3EMHBIX DJJIEKTponoTpeduTeneii. Bribop MecTta pacmoyioKeHUs IEeHTPaTbHOU
noazemuoit noacraniuu (LIIIT), ee ycrpoiicTBo, o6opynoBanue. Pacnonoxenue u ycTpoHcTBO
pacrpeaenuTenbHbIX moa3eMHbIX MyHKTOB (PIIIT) Hanpspkenuem ceimre 1000 B.

Pynnuunas anmaparypa ympaBieHuss W 3aumuThl  HampsbkeHueM 6 kB. Kowmmnekthbie
pacnipeaenurtenbHbie yeTporictBa (KPY) nst moazeMHbIx ropHbIX BeIpaboTok. HazHaueHnue, THIIbI,
TEXHUYECKUE XapAKTEPUCTUKU, YCTPONUCTBO, CXEMBI JIEKTPUUECKUX COeAUHEHUN. BUibl 3auT u
CUTHAJM3alUU. DJIEKTPUYECKHUE U MeXaHH4YecKue ONOKUpOBKH. Poj yrpaBieHHs, BO3MOXHbBIE
HEUCIPABHOCTH U CIIOCOOBI UX ycTpaHeHus. [1b mpu TeXxHu4ecKkoM 00CITy)KUBaHHH, SKCILTyaTalluu
Y PEMOHTE AJIEKTPOYCTAaHOBOK HampshbkeHueM cBaimie 1000 B.

OcCHOBHBIE IPUHITUTIBI TOCTPOSHUS CHCTEM JIEKTPOCHA0KEHUS MAIIIMH U MEXaHU3MOB OYHCTHBIX
Y TIOJITOTOBUTENBHBIX 3a00€B JUISl IAXT C TOJIOTUM, HAKIIOHHBIM U KPYTHIM 3aJIETaHUEM I1JIaCTOB.
[TepenBuxkubIe TpaHchopMaTOPsl U TpaHCHOPMATOPHBIC MOACTAHIIMN JJISI TUTAHUS TTOA3EMHBIX
noTpeOuteneii. Ha3zHaueHwe, THUIIBI, TEXHUYECKHE XapaKTCPUCTUKH, YCTPOWCTBO, CXEMBI
IEKTPUYECKUX COEAMHEHMN. BBl 3alUT M CUTHaNM3aUu. DJIEKTPUUECKUE U MEXAaHUUECKUE
OnokupoBkd. Poj ympaBneHus, BO3MOXHBIE HEHCIPABHOCTH W CHOCOOBI WX YCTpaHEHUS.
OmnpeneneHre MOIIHOCTH U BBIOOP 000pyI0BaHUS YHaCTKOBOM TpaHC(HOPMATOPHOM MOICTAHLIUH.
axTHble KabenbHble ceTH. HazHaueHue, Mapku, ce4eHus ¥ I0NMyCTUMbIE HArpy3KU Ha CUIJIOBbIE
Xl kabernst. CrocoObl MPOKJIaIKy Kabenei B MOA3eMHBIX TOPHBIX BBHIPAOOTKAX.

OcHOBHBIE METOJIBI pacyeTa, BEIOOpa U MPOBEPKHU KaOeNbHBIX CeTEl, annapaTyphl YIIPaBIeHUS U
3aiuThl. PacueT HU3KOBOJIBTHOM KaOEIbHOM CeTH MpH MyCKEe M HOPMAIIBHBIX PEKUMax paboThI.
PacueTr TOKOB KOPOTKOrO 3aMbIKaHHS.

JlaboparopHo-nipakTuueckoe 3ansaTue 2.1.1

N3ydyeHune KOHCTpYKIMH U cXeMm »diekTpudeckux coenuuenuit KPY nanpsbxkennem O6OkB.
HcnbiTanue 31eKTpUYECKUX anmnaparos.

JlaboparopHo-nipakTrueckoe 3ansaTue 2.1.2

N3ydyeHne KOHCTPYKITUH U CXEM DIEKTPUUECKUX COSTMHEHUH MepeIBIKHBIX TPAaHCPOPMATOPHBIX
nojactaniuil. MicneiTanue TpaHchOpMaTOPHBIX MOACTAHITHI.

JlaGopaTopHo-npakTHueckoe 3ansatue 2.1.3

[TpnobpereHre HABBIKOB COSAMHEHUS U peMOHTa Kabernei. McrpiTanne maxTHRIX THOKUX Kabenen
I10CJIE PEMOHTA.

Tewma 2.2 DnexkTpocHaOXKEHHUE PYTHUKOB U ITaXT

XapakTepucTuka TOTPEOUTENel JIEKTPOIHEPTHH Ha TOPHBIX Npeanpusatusx. Kareropuu
noTpeduTeNeil 3EeKTPOIHEPTUH B OTHOIIEHUN 00eCTIeYeHUs HaJIe)KHOCTH UX DJIEKTPOCHAOKEHHUS.
CxeMBbI AIEKTPOCHA0KEHHS PYTHUKOB U IIAXT.

YCTpoiCTBO BO3AYIIHBIX JIMHUM AJIEKTporiepenad. THUIbl U MapKd TMPOBOAOB, CIOCOOBI HX
KPETUICHUSI ¥ COSAMHEHUS. TUTIBI U KOHCTPYKIIMH OTOp. Y CTPOUCTBO KaOeIbHBIX JIMHUHA. THIIBI 1
MapKku Kabenen, CrocoObl MX MPOKIAIKH.

BosHukHOBeHHME, BHIBI ¥ TOCHeACTBUS KOpOoTKuX 3ambikaHuii (K3). Tepmwuueckoe u
3NeKTpoauHamuyeckoe aercreue TokoB K3. Xapakrepuctuka npouecca K3. Pacuer TokoB K3 u
CHOCOOBI UX OTPAHUYCHUSI.

DnexkTpooOopyAOBaHHE MOBEPXHOCTU MIAXT. JIEMEHThl BBICOKOBOJBTHOTO OOOPYIOBAHUS
noactaHimii. Ha3HadeHue, THIBI, TEXHUYECKHE XapaKTEPUCTUKU. YCTPOWCTBO U BHIOOD
M30JISITOPOB, IMH, TPEAOXPAHUTENEH, pa3bEIUHUTEINICH, BBIKIIOUATENICH HATPY3KU, OTACITUTENEH,
KOPOTKO3aMbIKaTeNel, MaclsHBIX M  BO3AYIIHBIX  BBIKJIIOYATENECH, HU3MEPUTEIbHBIX
TpaHcOpPMATOPOB TOKA M HANPSHKEHUS, PEaKTOPOB, CUJIOBBIX TpaHchopMaTopoB. IIpuBoss
pa3bEeIMHUTEIIEH, BBIKIIIOUATEIIEH HATPY3KH, MACIISIHBIX BBIKIIOYATCIICH.

KPVY, tpancopmaTopHble MOACTAHIIUUA. YCTPOWCTBO TJABHOW MOHW3WUTEIBLHON IOJICTAHIIUU
(T'TIIT). 3amuTHOE 3a3eMJICHHE HA TMOACTAHIUAX. KOHTpPONb HAA COCTOSHUEM W3OJISIIHH.
JlokymeHTanus Ha MOACTAHIIUAX.

OOm1re cBefieHNs O peselHoi 3aumTe. THIIBI pee U UX KOHCTPYKTHBHBIE 0COOCHHOCTH. CXeMbl
peeiHON 3alUThl JIMHUHA 3JIEKTpONepead, CUIOBBIX TPaHC(HOPMATOPOB U AJIEKTPOIBUTATEIICH
HanpspkeHueM csbie 1000 B.



3amuTa MOACTAHIMKA OT MPSAMBIX yAapOB MOJIHUU. 3alUTa 3JIEKTPOOOOpYAOBaHUS MOACTAHIUI
OT TepeHanmpsbkeHus. Mepbl  0e30macHOCTH NMpU  OOCITYKMBAaHUM U OKCIUTyaTalluu
BBICOKOBOJIBTHBIX alllapaToB U JIEKTPUUYECKUX CETEH.

JlaboparopHo-nipakTuueckoe 3ansatue  2.2.1

N3yuenne koHCTpyKuuid snextpoodopynoBanus ['TIII. McnbiTaHue 31€KTPHUECKUX amIapaToB
MTOBEPXHOCTHOM MOJICTaHLIUH.

JlaboparopHo-nipakTuueckoe 3aHsaTue  2.2.2

COopka cxembl peNeiHoM 3amuThl. VcribITaHue M HAaCTPOiKa MPUOOPOB PEIICHHOMN 3aIUTHI.
Tema 2.3 TeXHUKO-3KOHOMUYECKUE TTOKA3aTENN IEKTPOIOTPEOICHHUS TOPHBIX MPEIIPUATHIA
OO61ue cBeieHNs 0 TEXHUKO-DKOHOMUYECKHUX MMOKA3aTeNsIX AIeKTPOnoTpedaeHus. YUeT pacxoa
AJIEKTPOSHEPIUM Ha TOPHBIX NPEANPUATUSX. Y ACNbHBbIE HOPMBI Pacxoja 3JIEKTPOIHEPTUU
OTZIEJIbHBIM TEXHOJOTHYECKUM MPOLECCOM TOPHOTO MPOU3BOICTBA U MPEAIPUATHEM B LIETOM.
Koaddunment momrHocTH 31ekTpoycraHoBok. Ompenenenue oOmiemaxTHoro koddduimenrta
MomHOCTH. [IpHuMHBI M TOCIENCTBUS HU3KOro KoddduiueHTa MOUIHOCTH. PeakTuBHas
MOITHOCTb. MepOnpUATHS MO0 CHUKEHUIO MOTPEOICHHUSI PEaKTUBHONW MOIIHOCTH M CHOCOOBI ee
KoMIteHcau. OpraHu3aliOHHO-TEXHUYECKUE MEPOTIPUATHS 110 SKOHOMUU 3JIEKTPOIHEPTUH.
OmnpeneneHre OCHOBHBIX  TEXHHMKO-DKOHOMHUYECKHMX  IIOKa3aTeleld  AJIeKTPONoTpeOsIeHusl.
OnpeziesieHHe CTOMMOCTH JJIGKTpodHeprur. Tapudukamust snextposneprun. OmnpenerneHue
ce0ECTOMMOCTH TPOJYKIMH IO D3JEMEHTY «3JEKTPOIHEPTUs», YIACIbHOTO IOTPeOICHHS
3JIEKTPOIHEPTUHU U SJHEPrOBOOPYKEHHOCTH TPY/a.

Tewma 2.4 PyaHu4uHasi CUTHAIU3aIMs U CBS3b

Ponp ¥ HaszHaueHWe  pyJHUYHOW CHUTHAJIM3ALUMM M CBSI3U. ATMaparypa  CUTHaJIW3allUH.
CtBoJIOBasA, TPAHCIOPTHAS U JUCIIETYEPCKAsk CUTHAIM3ALIUA.

Buael pyaauuHol cBsi3u. Jlucneryepckoe ynpaBieHHe TPOU3BOICTBOM.

Pazgen 3 Dnexkrpobe3onacHOCTh

Tema 3.1 OnacHOCTh MOPAKEHUS FIECKTPUIECKUM TOKOM

JlelicTBHE 3IEKTPUUECKOTO TOKA HAa OpraHU3M 4YejoBeKa. Buapl nmopaxeHus. AHaau3 IpUYUH
3JeKTpOoTpaBMaTu3Ma. PakTOpPBbl, ONPEEISAIOINE CTENEHb NOPAXKEHUS AIEKTPUYECKUM TOKOM.
@axTophl, BIMSIOIMIME HA UCXOA NopaxeHHs. ONMacHOCTh MOPaXEHUS IEKTPUUECKUM TOKOM B
CHCTEMax C M30JIMPOBAHHOMW W 3a3eMJICHHOM HEUTpasbio TpanchopmaTopa.

Tema 3.2 3amuTa OT HOpaKEHUs INEKTPUUECKUM TOKOM

Mepsl 3alIUTHl OT NOPAKEHHUS IIEKTPUUECKUM TOKOM. Ha3zHaueHuwe, yCcTpoMCTBO, KOHTPOJIb U
IPOBEPKA 3alUTHBIX 3a3€MJICHUN B IMOJ3EMHBIX TOPHBIX BBIPAOOTKAax. 3a3eMIIEHHE MAlIHH,
anmnaparoB, MEPEABIKHOTO U IIEPEHOCHOTO 3JIEKTPOOOOPYIOBAHHS.

AnmapaTel 3alIUTBl OT yTE€YeK TOKAa Ha 3EeMJII0, MX Ha3HaueHHe, YCTPOMCTBO, 0O0JIACTh
NPUMEHEHHUS. Y CIIOBHbIE 0003HAUYECHUS, IPUMEHSEMbIE B CXEMax JJIEKTPUUYECKUX COCIUHEHMIA.
XapakTepHble HEHUCIIPABHOCTU B CX€MaXxX IEKTPUYECKUX COECIMHEHUI ammapaToB 3alllUThl OT
yTeueK TOKa Ha 3€MJII0 U CIIOCOOBI UX YCTpaHEHHUSI.

OxazaHue MOMOIIM TOCTPAAABIIMM OT BO3ACUCTBUS 3JICKTPUYECKOTr0 ToKa. TpeboBaHHS K
CHUCTEMaM 3a3e€MJICHHUS U allllapaTaM 3allUThl OT YTEUYEK TOKA Ha 3€MJIIO.
JlaGopaTopHo-npakTHueckoe 3ansatue 3.2.1

N3ydyeHne KOHCTPYKIMM 3a3eMIIAIONIMX YCTPOWCTB W CXEM DJIEKTPUUYECKUX COCAMHEHUM
anmaparoB 3allUTBl OT YTEYEK TOKa Ha 3eMii0. V3MepeHHe CONpOTHBIIEHMS 3aIMTHBIX
3a3eMJICHUM.

KypcoBoe npoektupoBanue

Ienu u 3a1a4n KypcOBOIrO NMPOEKTUPOBAHUSA:

- CHCTEMaTU3alys, paCIMPEHUE U 3aKPEIUICHUE 3HAaHUM 110 IUCLHUIIINHE;

- IPUOOpPETeHNE HABBIKOB MPAKTUYECKOTO MCIOJIb30BAHUS TEOPETUUECKUX 3HAHUU MO BBHIOODY,
pacueTy u MPOBEPKE NIEKTPUYECKUX CETEH, allapaToB yIPaBICHHUS U 3aILUTHI;

- pPa3BUTHE HABBIKOB CAaMOCTOATENBHOM pabOThl € HAayyHO-TEXHHUYECKOM U CIPaBOYHOM



JIUTEPATypPOi.

KypcoBoit mpoekt odopmiisieTcsi B COOTBETCTBHH C JCUCTBYIOIIMMH TpeOOBaHUSAMH, T.C. Ha
CTaHJapTHBIX JucTax ¢opmara A4. OObeM KypcoBOro mpoekTa cocrasiser 15-20
IIPOHYMEPOBAHHBIX JIUCTOB TeKcTa. [Ipyn HamuMcaHuM KypCcOBOIrO IMPOEKTa CIEAYET MOJIb30BaThCA
neiictByromumMu ['OCTamu. B KypcoBOM MpOEKTE MOJIKHBI OBITh MPEICTAaBICHBI TaOJHIIbI,
rpaduku, OTpaXkaroUie pe3ybTaThl PacueToB.

B kpyr TeXHMYECKUX MEPOIPUATUI BXOIAT:

- TeMaTUKa U 00BEM KypCOBOTO MTPOEKTA;

- pa3paboTKa ¥ Bbl1a4a WHANBHIYyaTbHbBIX 3aJJaHUI JIJIs1 BHIIIOJHEHUS! KYPCOBOTO MPOEKTA;

- obecnieyeHre 00yJaroIIMXCsl METOIMYECKON U CIIPABOYHOM JIMTEPATYPOH.

Haubonee nenecooOpa3HOW, B OTHOIICHHM pealu3alldi 337ad KypCOBOTO IPOEKTHPOBAHUS,
aBisieTcs Tema «BpIOop U pacueT palmoHaNbHOM CHUCTEMBI AIEKTPOCHAOKEHUS yJacTKa IaXThI».
BbiOop pamuoHanbHOM CXEMBI AJIEKTPOCHAOKEHHUs, HHU3KOBOJBTHOW M  BBICOKOBOJBTHOM
Ka0eNbHOU CeTH, almnapaToB yNpaBICHUs U 3alUTHI TOJKEH 000CHOBBIBATHCS U MOJIKPEIUIATHCS
COOTBETCTBYIOILIMMHU PACUETAMH.

[IpumepHBIii TepedeHb pa3aenoB, pEKOMEHAYEMBIX JJIs pPa3pabOTKH KypCOBOIO MPOEKTA:
Beenenue.

Kpartkas xapakTepuctuka yuactka. Mexanuzarus pador.

Br100op panmoHanbHO#M CHCTEMBI AIEKTPOCHAOKEHHSI yJacTKa.

Br16op HampsikeHUi.

Pacuer ocBemienusi. Pacuer u BbIOOp TpaHCHOPMATOPOB sl MUTAHHUSI OCBETUTENBHBIX CETed U
PYYHBIX MEXAHU3MOB.

XapakTepHucTruKa IPUEMHUKOB 3JIEKTPOIHEPTUU.

Omnpenenenre MOIITHOCTH U BHIOOP Y9aCTKOBOM MOJCTAHITUH.

Omnpenenenue ATUHBI KaOemei.

Pa3paboTka pacueTHOM cxeMbl AIEKTPOCHAOKEHHSI MEXaHU3MOB y4acTKa.

Pacuer u Bb10Op Kabemns HanpspkeHUeM 6 KB, MUTaroIero y4acTok.

Pacuyer 1 BbIOOp HU3KOBOJIBTHOW KaOEIbHON CETH M0 IMYCKOBOMY U HOPMAJIBHOMY PEKUMAM.
PacyeT TOKOB KOPOTKOT0 3aMbIKaHHUS.

[TpoBepka ceyeHust paboUYMX KU Kabesnei Mo TepMUIECKON YCTONIMBOCTH.

Pacuer u Bb100p KPY nHanpsioxkenuem 6 kB.

Pacuer, BbI00Op 1 MpoOBepKa HU3KOBOJIBTHOM ammapaTyphl YIIpaBiIeHUS U MAKCUMAaJbHOM 3aIlIUTHI.
KoMIuiekToBaHre HU3KOBOJIBTHBIX PACIPEIITYHKTOB.

Br160p cxembl JUCTAHIIMOHHOTO YIPaBIEHUS, CHTHAJIU3AIUU U CBS3H.

PacueTr TeXHHKO-?)KOHOMHYECKHX TOKa3aTelel AIEKTPOCHA0KEHUS yIacTKa.

Pa3zpaboTka mpoTUBOMOKAPHBIX MEPOTIPHUITHI 1 MEPOTIPHUATHI IO TEXHUKE 0€30MMaCHOCTH.

C nenpio cokpaleHus: 00beMa MOSICHUTEIbHOM 3aITUCKU PEKOMEHTYeTCSL:

- KpaTko M JIaKOHUYHO NIPHUBOIUTH OOOCHOBAaHHS IO BBIOOPY M pacueTy HU3KOBOJBTHOM
Ka0eNnbHO! CeTH, anmapaTypsl yIpaBIeHHs U 3alUThI, HE TOBTOPSTH OJHOTUITHBIE PACUETHI;

- pe3yNbTaThl PaCU€TOB CBOJUTH B TaOIUIIBL;

- HE YYMTBIBaTh IE€PEMBIYKM MEXJy anmnapaTamMHd, CKOMIJIEKTOBAaHHBIMH B €IUHBIN
pacnpenenuTeNbHbIil  MyHKT; Npu pacdyeTe TOKOB K3 pacdyeTr oOCymIecTBIATH METOJIOM
NPUBEJICHHBIX JJIMH C UCIIOJIb30BAaHHEM TaOJIHII.

Pa3paboTka pa3genoB KypcOBOTO MPOEKTa OCYIIECTBISICTCS MO WHAMBHAYAILHOMY 3aaHUIO,
CKOPPEKTUPOBAHHOMY WJIM BBIIAHHOMY PYKOBOJUTEIEM IIPOEKTA.

[IpumepHBIii mepeyeHb HMCXOIHBIX NAHHBIX JUJIS BBIOJHEHHUS KYpPCOBOIO IMPOEKTa: cHCTeMa
pa3paboTKH, cXeMa OUYMCTHOTO 32005, MOITHOCTh M yrojl MaJieHus IU1acTa, ONacHOCTD IJIacTa 1o
rasy u IbUIH, Ta3000MIBHOCTD TIACTA, BEIOPOCOOMMACHOCTD TUIACTa, THUIT KOMIUIEKCA (KPEemnu), THIT
Kpenu COIpPsDKEHMs], TUN KoMmOaiiHa (CTpyra), IMIMpHHA 3axBaTa KoMmOaiiHa (cTpyra), cpenHss
CKOpPOCTh TMOJIa4M KomOaiiHa (cTpyra), KOJIWMYECTBO JBHTaresieil kombaitHa (cTpyra), THII
MeXaHU3Ma TMoAayu KoMOaiiHa, 00OpyAOBaHHE Ui yJEpXKaHWS OYMCTHOrO KomOaiiHa,



o0opynoBaHuE Ui aBTOMATHUYECKOW BBIOOPKM M ONyCKaHHMsS TMOKOro Kalels, THUIl KOHBehepa
OUYMCTHOTO 32005, KOJIMYECTBO JBUTaTelieldl KOHBeWepa, MeXaHW3alus CPEelICTB JOCTaBKH IO
OTKAaTOYHBIM  BbIpAaOOTKaM, JICHTOYHBIM  (TUIACTHHYATHIM) KOHBeiep, TMeperpyxareib,
o0opynoBaHuEe JJs TNHUTAHUS KpEmu KOMIUIEKca, OOOpyHOBaHUE ISl TbUICTIOABICHHUS,
oOopynoBanue anasi OopbObl C BHE3aHBIMH BBIOpOCAMH, JJIMHA JIaBbl, CYTOYHas 0ObIYa,
00beMHBIN BeC (TUIOTHOCTH) YIJIsA, TPOJOJDKATEILHOCTh PadOThl y4acTKa IO JT0OBIYE B CYTKH,
KOJINYECTBO pabouux B Hamboisiee 3arpyKEHHYIO CMEHY, PAacCTOSHUS Ui MPOKJIAJKU Kabens
HarnpsbxkeaueM 6 kB (ot LTI x TTVIIIL, ot LITIT x PIIII-6, ot PIIII-6 x ITVIIII), mapka xaGens,
nposnioxkenHoro ot LI k IIVIIII, momHOCT KOPOTKOro 3ambikaHus Ha muHax LTI,
paccrostaue ot LTI x PIIIT Huskoro Hanpsibkenus, pacctosinue ot PIITT Hu3koro HanpsskeHus 10
OKHa JIaBbl, TUII JIEOeIKU-TIepeABIKYMKA JICHTOYHOTO KOHBeHepa (Ieperpyskareis), MeXaHH3alus
MOATOTOBKY HHUIII, PACCTOSIHUE ISl OCBEXKEHHMS IITpeKa (YKI0Ha, OpemcOepra), OCBEIICHHE JTaBhI.
PexomeHmanmu 1o OpraHM3alMUd M O0ECHEUEHHIO KYpPCOBOTO IPOEKTUPOBAHMS SIBIISIOTCS
MPUMEPHBIMH.

IIpumepst npakmuueckux 3a0aHUll 0N NPOMENCYMOUHOU AmMMmeCmayuu

1. OnpenenuTh CTaTUYECKUH MOMEHT Ha Bajly JBHUTaTelsl MOABEMHOTO KpaHa, a TaKkKe
MOIIIHOCTb, HEOOXOAUMYIO JUIsl OIbeMa Tpy3a U CKOPOCTh BpaIlCHUS
JBUTATENs, €Clii Macca mojaHumaemoro rpy3a m=5000kr, a Macca
kproka u Omoka m;=300kr. IlepemaTounple dYHCIAa CTyneHeH
penykropa: i; = i> = i3 =4; K.I.J. CTYIIEHEeW Nepenayu 7= # >= 1 3
=0,92. JluneiiHas ckopocTh moabema rpy3a v = 0,4m/c. duametp
Oapabana 1,2m.

2. Jlama KMHemMaTH4yecKas CXeMa [puUBoJa C
BpalllaTelbHbBIM  JBIKeHHeM. [lpu BpamieHuu, Hampumep
MMOBOPOTHOM 1aTHOPMBI SKCKaBaTopa, co CKopocThio 71;=0,025¢
! cratnuecknit MoMenT Ha mectepre 1 pasen M=3780Hm; k.11

1

Kaxaoi napsl nepenaun = 0,95, a nepegarounsle yucaa nap i; =
2,7,i=28.

OHpGI[CJII/ITI: CTaTHYECKUIi MOMEHT B CTaTUYCCKYIO MOIIMHOCTH HA BaJly ABHUIaTCJIA.



3. Onpenenuth NPUBEACHHBIA K Baly JBUIAaTels MOMEHT WHEPLUHMHM YpaBHOBELICHHOMN

[IOIBEMHOM JIEOEIKH.

Jansl: Maccsl nogaumaemoro rpyza m =3000kr; nopoxHero cocyna mg = 2500kr;
npotuBoBeca m, = 4000kr; omHOW BeTBU KaHaTa mj = S60kr. MoMeHTHl mHepiuu: Oapabana
J=950xI"M%; mepBoro 3y6uaroro koneca J;/=250kI'm?; BToporo

Jo=70kI'M?; Ttperbero J; =150kI'm?; uerBepToro J,=5SkI'm
MaxoBblii  MOMeHT portopa msuratens GD’  =400krm?.
[lepenarounsie uncna i;=5, BTopou i>=6. JlmameTrp OGapabana
D=3m. Cxopocts asurarens n=58000/MuH.

4. OnpenenuTh BETUYMHY BpAIIAIONIMX MOMEHTOB Ha Baly OapabaHa, HEOOXOAUMYIO TIpU
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MOIbEME BArOHETKH BBEPX 110 YKIIOHY MPU YCTAaHOBUBIIIEMCSI
JBUKEHUH, €CJIM Macca IMojie3Horo rpysa m = 750kr, macca
BaroHETKU M, = 250Kr, quaMeTp Kojeca BaroHeTku Dy =
35cMm, mumamerp mnandsl dy, = S5cM, KOd(PPUIIUEHT TpeHUs
kadeHus kojeca f = 0,05, ko3 HUIHEHT TPEHUS CKOJIBKECHHS
nand ¢ = 0,08, ko3phUnHeHT yBeIUMUeHUs TPEHHS OT pedopa

a = 1,4, nmametp 6apabana nedenku Ds = 0,5, k.11.1. 6apadbana 7 = 0,9, yros HakJIOHA TTOAbEMa

a=15".

5. OnpenenuTh BEIWYMHY BpallalolliX MOMEHTOB Ha Bally OapabaHa, HEOOXOUMYIO MPH
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MObEME BArOHETKHM BBEPX IO VYKJIOHY IMIPH pasroHe
BAarOHETKM C YCKOpeHHeM lm/c’, ecium Mmacca TOJIE3HOrO
rpy3a m = 750kr, macca BaroHeTku m, = 250kr, aguaMerp
Kojieca BaroHetku D, = 35cMm, amametp nandsl dy = Scwm,
koopduuueHt TpeHus kaueHus komeca f = 0,05,
koopduuueHT TpeHus ckonwxkenus wand u = 0,08,

K03 pHLMEHT yBenuueHus: TpeHus ot pedopn a = 1,4, nuamerp Oapabana nebenku Ds = 0,5M,
K.1L.1. 6apabana 57 = 0,9, yros HakIoHa moabeMa a=15".



6. OnpenenuTh BEIUYMHY BpallalollliX MOMEHTOB Ha Bally OapabaHa, HEOOXOUMYIO MPH

~ MOIbEME BArOHETKHM BBEPX IO YKIOHY MpPH TOPMOKEHHUU
\‘,‘1 BAaroHETKM C 3aMejuleHneM -1m/c?, eciu Macca TOJIE3HOro
< ; 1;_3“?"‘““1 rpy3a m =750Kkr, mMacca BaroHeTku m, = 250Kr, guamerp
'\/ Kojieca BaroHeTtku D, = 35cMm, amametp nandsl dy = Scwm,
T

l‘-\-"-\. p—
'u___\_h @_J ko durment TpeHus kaueHus koieca f = 0,05,
%z ko3¢ ¢uIMeHT TpeHus ckoibxkeHus wmang x4 = 0,08,

K03 PHLIMEHT yBenuueHus: TpeHus ot pedopn a = 1,4, nuamerp Oapabana nedenku Ds = 0,5M,
K.1L.1. 6apabana 5 =0,9, yron HakIoHa nogbema a=15".

7. OnpenenuTh BeIUYMHY BpalllalolliX MOMEHTOB Ha Bally OapabaHa, HEOOXOUMYIO MPH
~ CITyCKe MycTOM BaroHeTku (yckopeHus +1m/c?), ecu Macca
\\\ MOJIE3HOTO rpy3a m = 750 Kr, Mmacca BaroHETKH m, = 250kT,
i \_“‘r"‘“‘x IUaMeTp KoJjieca BaroHetku D, = 35cMm, muamerp mandbl
i [150

4 \\/ d,/=5cm, koddunmeHt TpeHus kadenusi koiseca f = 0,05,

e
Sy kodpduuueHt TpeHus ckonbxkenus wand u = 0,08,

TR K03((UIMEHT yBeNIWYeHUs TpeHus OT pedopn a = 1,4,
nuametp 6apabana nebenku Ds = 0,5M, K.1i.1. 6apabana 7 = 0,9, yroa Hak/IoHa nogbema a=15",

8. 'enepaTop moctosinHOro Toka [151 ¢ mapasiensHbIM BO30YX /I€HUEM UMEET: MOIITHOCTb
P, =5kBrt; nanpsixenue U, = 230B; ckopocTs BpateHus 7, = 145000/MuH; CONpOTUBICHHE 1IETIH
skopst Ry, = 0,6350M; comporuBieHue OOMOTKM BO30YXneHus R, = 910M; MarHUTHBIE U
Mexanudeckue morepu P = 0,052P,. OnpenenuTs HOMUHAIBHBIN TOK sikopsi, DJIC oOMOTKH



SAKOpS B HOMHHAJIBHOM peXHMeE, JJIEKTPUUECKHe MMOTepU U CyMMapHble OTEepH, MOTPEOIsIeMyIo
(MexaHu4eckyto) moirHocTh U KI1J] B HOMHHAIBFHOM peKUMeE.

9. T'eneparop MOCTOSIHHOTO TOKa C MapaUIeIbHBIM BO30YXJACHHEM HMEET: YHCIO map
MOJIIOCOB p = 2; YUCJIO BUTKOB SIKOPSA w = 124; yncio nap napauielibHbIX BETBEH a = 2; CKOPOCTh
Bpamenus n, = 285000/mMuH; comporuBieHue uenu sikops R; = 0,04 Om; TOk 0OMOTKH
Bo30yxkaeaus o = 2,0A; DJIC B HOMUHanbHOM pexume E, = 234,4B; HOMHHAIBHBIA TOK
reaeparopa [, = 108A, KIIZ 7n = 0,89. OnpenenuTh MOIIHOCTH 3JIEKTPOMArHUTHYIO,
noTpedIIieMyto U Ha BBIBOJIaX '€HEPATOpa, CYMMY MOTEPb, TOTEPH dJIEKTPUUECKUE, J00aBOYHBIE,
MEXaHUYECKHE U MarHUTHBIE U HAMPSHKEHUE XOJIOCTOTO X0a reHepaTopa.

10. /IBuraTens MOCTOSTHHOTO TOKa C TapaJieIbHBIM BO30YKICHHEM UMeeT: Hanpspkenue Uy
= 220B; Tok I, = 43A; ckopocth BpamieHus 7, = 100006/MUH; COMPOTUBIIEHNE METH AKOPS R, =
0,30M; HOMHHAJIBHBIH TOK 0OMOTKH B030OYxaeHus I, = 1,5A. Onpenenuts 4yacTOTy BpalleHHS
SIKOpSI, €CJIM HAIpsHKeHHE, TOJIBEIEHHOEe K 00MOTKe sikops, MoHM3uTh 0 200B, a Bpamaromit
MOMEHT Ha BTy JABUTATENSI U TOK BO30YXKICHUS OCTABUTH IMPU ITOM HEM3MEHHBIMHU.

11. YeThIpeXIMOMIOCHBIN IBUTaTEIh MOCTOSHHOTO TOKA C MapajuieIbHBIM BO30YXKIECHHUEM
umeet: Hanpsbkenue U, = 220B; tok 1, = 102A; uncno nap noirocoB p = 2; YUCIIO NPOBOJIHUKOB
B 00MoTKe sikopst N = 600; 9ucIio map napauieabHbIX BETBEH @ = 2; MAarHUTHBIN MOTOK @ = 1,4-10°
’B6; compoTuBiIeHHEe OOMOTKH sIKops R, = 0,10M; Tok oOMOTKM Bo3OyxkaeHus I, = 2,0A.
Ompenemutp DJIC 0OMOTOK SKOpS, HOMHHAIBHYIO YacTOTy BpalleHHUs, HOMHHAIbHBINA
Bpamaronmii MomeHT, KIIJI, conpoTrBieHne mycKoBOTro peocTaTta npu myckoBoM Toke [, = 31, u
MYCKOBOM TOK IIPH OTCYTCTBUU ITyCKOBOT'O PEOCTATA.



12. [IBuratenb MOCTOSIHHOIO TOKAa HE3aBHCHUMOIO BO30YXKIEHHS BKIIOUEH B CETh
HanpspkeHueM U, = 220B u npu HomMuHalIbHOM Bpaiatoniem moMmente M, = 101,7HM pa3BuBaer
cKopocTh Bpatmienus n, = 750006/mun npu KII 77, = 0,75. ConporuBneHus: 0OMOTKH KOps R, =
0,4430M, oO6moTku BO3OyxkaeHUsT R, = 0,1970M, compoTuBieHHE ITyCKOBOTO peocTara
R,=1,170M. OmnpenenuTs HOMUHAIBHYIO, TTOTPEOIIEMYI0O W DJIEKTPOMAarHUTHYIO MOIITHOCTH H
MYCKOBOM TOK JBUTaTelIsl IPU HEU3MEHHOM U,.

13. [TacnopTHbIE aHHBIE ACMHXPOHHOTO KOPOTKO3AaMKHYTOrO JBUTATENS: CKOJbKECHHE
5,=0,05; oOMOTKa cTaTopa COeIWHEHA B 3BE3/ly W IMOJKIIOUYEHAa K CETH MEPEMEHHOI0 TOKa C
nuHelHbIM HanpspkernneMm U; = 380B; uncino BUTKOB B Kaxkaou ¢asze cratopa w; = 88, wz = 12;
MarHuTHbIHA 10T0K D, = 1,21-10B6; 06MoTOuHBIH Koddduiment ctatopa K,; = 0,92, poropa K>
=0,95; gactora Toka f'= 50m.

Omnpenenuts D/IC, unaynupyemyio B (aze craropa W poTopa NpPU HEMOABHKHOM U
Bpamaromemcsi porope, ko3dduuuent tTpancpopmarnuu u nporeHToe cootnomenue IC ot
MIOJIBOJTUMOT'O HANPSKEHUSI OOMOTKH CTaTOpa.

14. IlacnopTHBIE JAaHHBIE ACHMHXPOHHOIO KOPOTKO3aMKHYTOI'O JIBUIaTelsl: HAIpPsDKEHHE
380/220B; HommHanbHas MomHOCTH P> = 40kBT; HOMHHaIbHAas CKOpPOCTh BpAIICHUS
n2=98006/mun; KITI 77, = 91,5%; ko3¢ urment momuoctu cose , = 0,91, KpaTHOCTH TyCKOBOTO
Toka K; = 5 u myckoBoro MmoMeHnta Ky = 1,1; neperpyzounas cnocooHocTh asuratens A = 1,8.
Onpenenuts 4MCIo Nap MOJICOB, HOMUHAIBHOE CKOJIbKEHUE, HOMUHAJIbHBIE MAKCUMAJIBHBIN U
IIyCKOBOW MOMEHTbI, HOMMHAJIbHBIM M ITyCKOBOM TOKM JBUIaTeNs MPH COSAUHEHHUH OOMOTOK
CTaTopa B TPEYTOJIBHUK U 3BE31Y.



15. TpexdazHplii MIECTUIONIOCHBIA AaCHHXPOHHBIA JIBUTATENb JBUTaTellb HMMEET
nacropTHbIE NaHHbIe: HanpshkeHue 380/220B; HomuHANBEHAS MOIITHOCTE P2 = SKBT; HOMUHANTbHAS
ckopocTh BpatieHus n2 = 940 o6/mun; KILJ 77, = 74,5%; koadpunment mouHoctu cose , = 0,91.
Onpenenutb MOITHOCTD, MOTPEOISIEMYIO OT ceTH P;, HOMHHAJIBHOE CKOJIbKEHNE, HOMUHAJIbHBIN
U TIyCKOBOI TOKM JBUTATENS MPU COETUHEHNH OOMOTOK CTaToOpa B TPEYTOJIbHUK U 3BE3]1Y.

16. PaccunTaTh MOIIHOCTH ABUTATENS U1l AJEKTPONPUBOAA BEHTHIATOPA, CO3IAKOLIETO
napienue rasza H = 76 H/m? npu pacxone O = 15 M>/c 1 BBIOpaTh CHCTEMY MPHBO/IA.

17. Hacoc, paboTaromuii B MpoJODKUTEIILHOM pEeXUME, co3aaeTr Hamop H = 8,2M mpu
npomsBoguTensHocta Q = 0,5M°/c, ckopocTu Bpamenus n = 95006/vun, KIIJT = 0,6, ynensHoit
Macce BOAbl ¥ = 1000H/M>. Onpenenutb MOITHOCTh JIBUTATENsl W BBHIOpATh CUCTEMY IPHBOJIA
Hacoca.

18. BriOpaTh aCHHXPOHHBIN JBUTATENH ISl BEHTUIISITOPA, €CJIUA TIPU YaCTOTE BPAILICHUS 1 =
47506/MuH Bpamaronmii MoMeHT coctasiisier M = 10H/m. HomuHaneHas 4yactoTa BpalieHus i, =



95006/MuH, a 3aBUCHMOCTh MOMEHTa BEHTHJISTOPA OT COOTHOIIEHUS YacTOT BpAIICHHS 3a/JaHa
ypasuenueM M, = M(n./ n)°.

19. JIBurarenb MOCTOSHHOIO TOKa MMeeT HamnpspkeHue nutanus U, = 220B u ckopocTthb
Bpamenus n, = 100006/muH. I'paduk u3mMeHeHus Toka npu padboTe MexaHu3Ma 3a/1aH B TaOJIuIIE.

Tok, A 40 30 20 40 30 20

Bpewms, ¢ 120 180 | 300 120 180 | 300

OnpeaenuTh MOITHOCTh IBUTATEIIS.

20. BriOpaTh ABUraTeIh MOCTOSHHOTO TOKA JIJISl MOABEMHOTO MEXaHU3Ma, paboTaomEero B
MMOBTOPHO-KPATKOBPEMEHHOM PEXKHUME, €CIU LUK IpojaokaeTca 135 ¢ m uMeer clienyrolme
paboune peKUMBI

Howmep 1 2 3 4
Mowent, | 5 225 150 50
Hwm

Bpewms, ¢ 5 20 5 15

Heo6xoaumas yactoTa BpameHus apuratens 7 = 74000/MUH 1 HOMHHAJIbHOE HANPSHKEHHE
U, =220B.



21. BoiOpath ABUTaTeNb sl HEPETYIUPYEMOTO MOABEMHOIO MEXAHU3MA, €CIIU U3BECTHO,
YTO BeC MmogHumMaemoro rpysa F = 1500H, makcumanbHas BeIcOTa mmoabema 4 = 15M, CKOPOCTb
nogbema v = 0,3m/c, MpOoAOIKUTENHHOCTh KperieHus rpy3a ¢t = 60c, KIIJI mexanuszma 7 = 0,6,
nuameTp 6apabana nedenku d = 0,4M.

Onpenenuth (GaKTHUECKYIO MNPOAODKUTENbHOCTE BkitoueHus [1B%. Ilepecunrath
MOIIIHOCTb JBUTaTens co cranaaptHoi [1B% = 40% na axtuueckyro [1B%.

22. Konseliep paboTaeT B MPOAOIKUTEIHLHOM pexuMe. BoiOpaTh qBUTaTeNs nepeMeHHOro
TOKa CO CKOpPOCThIO BpauieHus n = 288000/MHH, cO3Jar0IIEro CKOpOCTh JEHTH v = 3,5M/c mipu
taroBoM ycunuu F = 1000H u KIIJ{ 1 =96%.

23. OmnpenenuTh HKBUBAJICHTHBIM MOMEHT, SKBHBAJCHTHYIO MOIIHOCTh W BBIOpaTh
JIBUTATENh, €CIIM YacToTa BpameHuss n = 150006/MuH, ob1iee Bpemst ITMKIIa COCTaBIIsET &, = 15c¢,
BpeMsi pabOThl XapaKTepU3yeTCsl:

t1=2c, M;="7,5Hwm;
t2=13c, M>=15,6Hwm;
t3 = 6c, M;=3,6Hm.

24. OnpenenuTs MOUIHOCTh JIBUTATENs Uil MEXaHM3Ma, €CJIM 4acToTa BpalleHUs n =
72006/MuH, ob11ee BpeMs LKA COCTaBisIeT £, = 120c, BpeMsi pabOThI XapaKTepu3yeTcs:



t1 = 4c, M; = 588Hwm;
t2=18c, M> = 245Hwm;

t3=13c, M; = 147Hwm.

25. OmnpeaenuTh MOLTHOCTh JBUTATENs MMOJIBEMHOIO MEXaHH3Ma, €CIIH YaCTOTa BPAICHUS
n = 72506/mMuH, ob1ee Bpems nukia t, = 120c, Bpems paboThl XapaKTepU3yeTcs:

t1=0,35¢c, M;="1759,5Hwm;
t>=16,3c, M> = 348Hwm;
t3=0,18c, M; = 627Hwm;

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



[Tpunoxenue 2
7 OueHoYHbIE CPeCTBA 1JIsl IPOBeIeHUs POMEKYTOYHOM aTTeCTAIMU

[TpomexyTodHasi aTTeCTalus UMEET IENIBbI0 ONPENEIUTh CTEIEHb JOCTHKCHUS 3aIUIAaHUPOBAHHBIX PE3YJIhTaTOB OOYYEHUS 10 AMCHUILUIMHE (MOIYJIIO) 32 MEePHOJ
oOy4eHus1 ¥ TPOBOIUTCS B (hopme 3aueTa.

a) Ilnannpyembie pe3yabTaThbl 00y4eHHS M OLICHOYHbIE CPEeACTBA VI IPOBECHHUS TPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBII

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble cpencTBa
KOMIIETEHIIUU

ITIK-8 roToBHOCTHI0 NPHHUMATH Y4acTHE BO BHeJ[PEHUH ABTOMATH3MPOBAHHBIX CUCTEM YNPaBJIeHHUS POU3BOACTBOM

3HaTh - KOHCTPYKIIMM W MPUHUUIBI JEUCTBUSA 1. YUTo BXOAMT B CHCTEMY BHEIIIHETO JIEKTPOCHAOKEHUS TOPHOTO MPEATIPUATHS?

COBPEMEHHBIX TOPHBIX MAIlIWH,
2. Kakoe obopymoBanue u cxeMbl npuMeHstorcss Ha KPY oTxonmamux oT mojcTaHIuu

()
- TEXHUYECKHE XapaKTEPUCTUKU COBPEMEHHBIX JITHHAX :

TOPHBIX MAIllUH;
p ’ 3. Kakue HMCTOYHHKM CBETa M OCBETHTENbHbIE NPHUOOPHI MPUMEHSIOTCS Ha TOPHBIX

r)
- [epCHEeKTUBHBIE HANpPaBICHHUS DPa3BUTHUS HPCAIPHATASAX !

TOPHBIX MAIlIKH.
p 4. KakoBbl cxembl M 00OpYJOBaHHME MEPEIBMKHBIX KOMIUIEKTHBIX TpPaHCPOPMATOPHBIX

HOJICTAHIINN?

5. KakuMu mapameTpamu XapaKTE€pHU3YIOTCS CBETUIILHUKHU?




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeCTBa

6. KakoBbl Ha3zHaueHHe, CX€Mbl U OOOpYyIOBaHUE TMEPEABMKHBIX MPUKIIOYATEIBHBIX
MMYHKTOB?

7. Kakue TpeOoBaHMS IPEIBABISIOTCS K CXeMaM 3JIEKTPOCHAOKEHUS KaphepoB?

8. KakoBbI THITOBEIE CXEMBI BHYTPEHHETO 3JIEKTPOCHA0KEHUS KapbepOoB?

9. Kakue TpeboBaHMs MPEIBSIBISIOTCS K CXEMaM JIEKTPOCHA0KEeHUS IaxT?

10. KakoBBI TUITOBBIE CXEMBI BHYTPEHHETO AJICKTPOCHAOKEHUS 000TaTUTEIhHBIX (haOpuk?
11. Yto siBAsI€TCSI MICTOYHUKOM 3JIEKTPOIHEPTUM HA TOPHBIX MPEANPUATUAX ?

12. Kakoe 31ekTpoo0opy10BaHNE YCTAHOBIICHO HA OJTHOKOBIIIOBBIX 3KCKaBaTOpax?
13. KakoBbI cXeMbI BHELTHETO 3JIEKTPOCHA0KEHUS TOPHBIX MPEATIPUITHN?

14. KakoBbI MPUUMHBI HU3KOTO KOA(PGHUIIMEHTa MOIIHOCTHU?

15. KakoBbl 0COOCHHOCTH AIEKTPUDUKAIIUN OTKPBITBIX TOPHBIX pabOT?

16. Kakoe 31ekTpoo0opy10BaHNEe YCTAHOBIICHO HA OYPOBBIX CTaHKaX?

17. KakoBbI 0COOEHHOCTH 3NEKTPUDUKALIUY 1IAXT?

18. Kakoe 31mekTpoob0opyI0BaHHE YCTAHOBICHO HA MHOTOKOBIIIOBBIX IKCKaBaTOpax?
19. KakoBbl 0COOEHHOCTH EKTPpUDUKALUN 000TaTUTENIbHBIX (pabpuk?

20. Kakoe 31mekTpoobopy/10BaHNE YCTAaHOBJICHO Ha KOHBEHEPHBIX YCTaHOBKaX?




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeCTBa

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Kakune pexuMbl HEUTpaIH JIEKTPHUUECKUX CETEH MCIONB3YIOTCS Ha 000TaTUTEIhHBIX
(habpukax?

Kakoe 31ekTpoobopyoBaHHe yCTaHOBIEHO HAa OJbEMHBIX YCTAHOBKAX LIaxXT?
Kaxue pesxuMbl HEUTpanu 3JIEKTPUUYECKUX CETEN UCIIONIb3YIOTCA Ha Kapbepax U 1axTax?
Kakoe 31exTpoobopyaoBaHie yCTaHOBICHO HAa KOMIIPECCOPHBIX YCTaHOBKaxX?

B 4Wem goctoMHCTBA M HEAOCTaTKM CETH C  HW3O0JUPOBAHHOM  H
IJ1yX03a3eMJIEHHOMHEUTpablo?

Kakoe anekTpoo6opynoBaHiE YCTAaHOBIEHO HA BOJOOTIUBHBIX YCTAaHOBKAX?

Ot xakux (pakTOpOB 3aBUCUT TOK YTEUKHU B ANEKTPUUYECKOM CETH IIaXThl HAMPSKEHUEM
1o 1000B?

Kakoe s1mexTpoobopy1oBaHe yCTaHOBICHO HAa BEHTHJIATOPHBIX YCTAaHOBKAX IIABHOTO
MPOBETPUBAHUS?

Kak ocymecTBisieTcss KOHTPOJIb U30JSIMM B 3JIEKTPUUECKUX CETAX HANpSIKEHUEM 10
1000 B?

Kakoe 31exTpoobopyaoBaHie YCTaHOBICHO Ha TATOBBIX MOJCTAHIUAX ?

Kakue anmapaTel 3aliuLIalOT OT YTEYEK TOKA HA 3€MJII0 B CETSAX HAIPSHDKEHHUEM JI0
1000 B?

Kak ocymiectsisiercs 3amuTa oT OAHO(pa3HbIX 3aMbIKaHHi B ceTsx Boie 1000 B?




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeCTBa

33. Ha xakoM mpuHIHIE padOTaeT 3alIMTHOE 3a3eMyIeHHE?

34, Kak onpenenstoTcss 3JIEKTPUUYECKUE HArpy3KH SJIEKTPONPUEMHUKOB, JIMHUNA U

TpanchopmaTopoB?

35. Kakue cuctemMbl U 00OpyZOBaHHE HJIEKTPUYECKOTO OCBEIIEHUS MPHUMEHSIOTCS Ha

Kapbepax?

36. Kak onpezensercss kapTorpaMMa Harpy3oK M MECTa pacIioyIoKEHUsI TOACTaHIUN?

37. Tlo kakuM HOpMaM M Kakue paboune Mecra 00ECHEeuMBAIOTCS HCKYCCTBEHHBIM

OCBEIIEHUEM?

38. Kak ocymecTsnsercst BoIOOp Tpanchopmaropon ['TIIT?

YMmeTn

- HCIIOJIb30BaTh AaKTYyaJIbHbIE CTaHIApPThl M
HOPMAaTUBHYKO JOKYMEHTAlMIO B TOPHBIX
MaIlIH;

- AaHaJIM3UpPOBaTh COCTOAHHC U TMCPCICKTUBLI
Pa3BUTUA TOPHBIX MAIIIWH;

- UCIOJIB30BaTh COBPEMEHHBIE IOAXOIBl K
aHaJIU3y FOPHBIX MAIIVH.

1. OHpe,Z[GHI/ITB CTaTUUeCKUii MOMEHT Ha BaJly ABUIaTClId MOABCMHOI'O0 KpaHa, a TaK¥XKC

MOIIIHOCTh, HEOOXOAMMYIO MJisi TOAbeMa TIpy3a M CKOPOCTh
BpallleHUsl JABUrareisi, €clIM Macca [OJHUMAeMOro Ipysa
m=5000kr, a macca kptoka u Omoka m;=300xr. [lepemarounnie
yHyclla CTyNeHEeW penykrtopa: iy = i = i3 =4; K.II.JI. CTyNEHel
nepenauu 1;= n 2= n 3=0,92. JIuneliHas cKOpOCTh MOABEMA IPy3a
v =0,4m/c. Inametp O6apabana 1,2m.




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeCTBa

2. Jlana KMHEMaTH4yecKas CXeMa M[puBoJa C
BpallaTelIbHbIM ABMOKeHHEM. IIpu BpamieHuu, Hampumep
MOBOPOTHOM  MIaTGOpPMBI  ADKCKaBaTopa, C€O CKOPOCTHIO
n/=0,025¢! crarudeckmii MOMeHT Ha ImecTepHe | paBeH
M~=3780Hm; x.m.a. xaxmod mapel nepemaun = 0,95, a
nepenaToyHble uncna nap i; = 2,7, i> = 2,8.

1

OHpeI[eJ'II/ITI) CTaTHYCCKHUM MOMEHT U CTaTHYCCKYIO MOIMHOCTh Ha BaJly ABHUIaTCIIs.

3. Onpenenuts NPUBEICHHBIA K Baldy JBHUIaTelisi MOMEHT MHEPLUHMH YPAaBHOBEHIEHHOU
MOTLEMHOM JIeOeTKH.




CtpyKTypHBII

AJIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs OneHouHbIe CpesicTBA
KOMITIETEHIIUH
Jansl: Maccbl nonHumaemoro rpysa m =3000kr; nmopokHero cocyna mg = 2500kr;
npotuBoBeca m, = 4000kr; ogHOM BeTBU KaHaTa my; = S60kr. MomeHTHI uHEpHHH: OapadaHa
Ji=950xI'M?; mepBoro 3y6uatoro komeca J;=250kI'm%;
sroporo J>=70kI'M?; Tpetbero J; =150xI'm?*; deTBepTOrO
J~=5«kI'M’> MaxoBblii MOMeHT poTopa asuratens GD?
=400xrm?. IlepenaTounsle yucna i;=5, BTopoit i,=6. JluameTp
6apabana D=3m. Ckopocts nBurarenst n=58000/MuH.
iy I:I m4m,
Brnanets - METOJUKaMH aHaJiM3a COCTOSHHS TOPHBIX 4. OnpenienuTh BEIMYMHY BpAIAIOIIXX MOMEHTOB Ha Bairy 6apabaHa, HEOOXOIUMYIO ITPpH

MaIuH U 000pyI0BaHUS;

- COBpPCMCHHBIMHM MCTOJUKAMU pacueTta U
MPOCKTUPOBAHU 'OPHBIX MAIlIUH;

- HaBbIKaMM MTOMCKA U aHaJIM3a UH(OPMAIHH O
MEPCIEKTUBHBIX METOAAX FOPHBIX MAIIUH.

~ MoabeMEe  BarOHETKM  BBEpPX IO  YKJIOHY  IIpH
L“\‘\x YCTaHOBHUBILEMCS IBUYKEHUH, €CITH Macca MOJIE3HOT0 rpy3a

5 | 1;_":7“;““‘““ m = 750Kr, Mmacca BaroHeTKH m, = 250Kr, AuameTp KoJeca
‘7 BaroHeTkn D, = 35cMm, mamamerp mandsl dy = 5ScwM,

T e
“::‘Hﬁ KodpuuueHT TpeHus KaueHuss komeca f = 0,05,

= Ko3(p¢uIMeHT TpeHus CckoiamkeHus mang u = 0,08,
K03 pHLIMEHT yBenndeHus TpeHus oT pedopa a = 1,4, nuametp 6apadana nedenku Ds = 0,5Mm,

K.1L.1. 6apabana 57 = 0,9, yros HakIoHa moabeMa a=15".




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeCTBa

5. OnpenenuTs BEIMUMHY BpaIlaloliX MOMEHTOB Ha Bary OapabaHa, HEOOXOUMYIO TIPH

~ MOJAbEME BAarOHETKM BBEPX IO YKIOHY MpU pasroHe

O \\\ BAarOHETKM C YCKOpPEHHEM 1M/c, ecM Macca IO0Je3HOro

— ‘uﬁif“-f“ﬂ rpy3a m = 750kr, Macca BaroHETKH m, = 250Kr, 1uaMeTp

ESD ‘\7 Kojeca BaroHeTku Dy = 35¢cM, nuametp nandsl d, = Scm,

c‘*‘\_u oy KodpuuueHT TpeHus KaueHuss komeca f = 0,05,

= ko3 ¢uIMeHT TpeHus CckoiamkeHus wmang u = 0,08,

KO3 puIMEeHT yBeIMueHUs TpeHus oT pedopa a = 1,4, nuamerp 6apabana inedenku Ds = 0,5M,
K.I.71. 6apabana # = 0,9, yron HakjIoHa mogbeMa a=15".




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeCTBa

6. OnpenenuTh BEIMYMHY BpaIlaloliiX MOMEHTOB Ha Baty OapabaHa, HEOOXOAMMYIO TIPH
~ MOJ’bEME BarOHETKH BBEPX IO YKIOHY MPH TOPMOXKECHUH
L‘\‘\\ BAaroHETKM C 3aMejJIeHHeM -1M/c?, eciu Macca Mojie3Horo

= - rpy3a m =750kr, Macca BaroHETKH m, = 250kr, guamer
N e by ’ b
—

‘\7 Kojeca BaroHeTku Dy = 35¢cM, nuametp nandsl d, = Scm,
L o ko>pduuuenT TpeHus Kadenus komeca f = 0,05,
= ko3 ¢uIMeHT TpeHus CckoiamkeHus wmang u = 0,08,
KO3 puIMEeHT yBeIMueHUs TpeHus oT pedopa a = 1,4, nuamerp 6apabana inedenku Ds = 0,5M,

K.I.7. 6apabana 7 =0,9, yron HaknoHa mogeema o=15".

IIK-14 roTOBHOCTHI0 Y4aCTBOBATh B HCCJIEIOBAHUAX 00HEKTO

B NPo(hecCHOHAILHOM AeATeJIbHOCTH U UX CTPYKTYPHBIX 3J1eMEHTOB

3HaTh

- OCHOBHBIC COCTAaBHBIC YaCTH I'OPHLIX MAlIUH
1 000pyIOBaHUS,

- TpUHLOUIOBl (YHKIMOHUPOBAHUS TOPHBIX
MaIuH U 000pyI0BaHUS;

- TEXHHUYECKUE XaPAKTEPUCTUKU U TTapaMeTPhI
TOPHBIX MaIllMH B 000PYyIOBaHHUS.

1. Kakue paboune MecTa U KaK pacCUMTHIBAETCSI OCBEIIEHUE TOUSYHBIM METOJIOM?
2. Kak mpou3BOAUTCS pacyeT JIMHUU JIEKTPOIEepeiadu JJIsl TPYIIbI JIEKTPONPUEMHUKOB?

3. Kakue paboune mMecTa M KaK PacCUMTBHIBACTCS OCBELICHHWE METOJOM Kod((uImeHra
UCIOJIb30BAHUA?

4. KakoBbl OCHOBHBIE DJHEPIeTUYECKUE IIOKA3aTENIM DJIEKTPOXO3SMCTBA TOPHBIX
MIPEANPUATHI?

5. KakoB nops10k pacueTa OTKJIOHEHUHN HAPSKEHUS Y JIEKTPOIPUEMHUKOB?
6. Kak paccunThIBaeTCsl 3allUTHOE 3a3€MJIEHHE Ha Kapbepax?

7. B 4eM 3akiro4aeTcsi METOJl OTHOCUTENIbHOM OCBEIIEHHOCTH pacyeTa OCBEIICHUs?




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeCTBa

8. Kak ocymecTBisieTcss HOPMHUPOBAHHME pacxoja dJIEKTPOIHEPrHH Ha TOPHBIX
NPEINPUITUIX ?

9. Uto Takoe kod(hPUImeHT MOIIHOCTH U KO (PHUITMEHT peaKTUBHON MOIITHOCTH?
10. Kaxk ocyrmiecTBisiercst yueT ¥ Tapu(UKaIus 3JIeKTPOIHEPTUU HA TOPHBIX MPEIIPUATHIX ?

11. Yto Takoe HE3aBHUCUMBIA MCTOYHHUK MUTAHUS B CHCTEME DJIEKTPOCHA0XKEHUSI TOPHBIX
MPEANPUATHI?

12. Yro Takoe pacyeTHbIE OJJIEKTPUYECKHUE HArpy3KH U KaKUMH METOJAAMH OHH
onpenenstoTcs?

13.KakoBbl OCOOCHHOCTH YCJIOBUH SKCIUTyaTalldd 3JEKTPOOOOpYNOBaHMS MAIlUH U
KOMILIEKCOB KaphepoB U TpPeOOBaHMS, NMPEAbABISEMbIC K HCIOJIHEHUIO KapbepHOTO
ANEKTPOOOOPYTOBAHUS.

14. CocTaBUTh MKpaTKO OMMCATH JIEKTPUYECKYIO CXEMY MPUBOAA XOJOBOI'O MEXaHU3Ma
POTOPHOrO 3KCKaBaTopa o cucteme I'-Jl, kpaTko omucaTb U OXapaKTepU30BaTh €€
OCOOEHHOCTH.

15.0xapakrepru3oBaTh OCOOCHHOCTH YCIOBHM OKCIUTyaTallkd 3JIEKTPOOOOPYIOBAHUS
MalllMH HW KOMIIJICKCOB MMAXT W MNCPCUYUCIUTD Tp660BaHI/I$I, NpCABABISACMBIC K
MCTIOJTHEHUIO 3JIEKTPOOOOPYIOBAHHUS.

16.0xapakrepu3oBaTh pabouue PeKUMBbl M HArpy304HbIE AUTPAMMBI 3JIEKTPOIPUBOIOB
IJIAaBHBIX MEXaHW3MOB MHOTOKOBIIIOBBIX 9KCKaBaTOPOB.




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeCTBa

17.

18.

19.

20.

21.

22.

23.

24.

CocTaBUTh M KpaTKO OINHCATh CXEMY 3JIEKTPOOOOpYAOBaHHS U YIPABIEHUS CTaHKA
BpalllaTeIbHOro OYpeHHsl ¢ MHOTOABUTaTEIbHBIM IIPUBOIOM.

KpaTko oxapakTepu30BaTh yCIOBHS BOSHUKHOBEHUS M10KAPOB OT AJIEKTPUUECKOTO TOKA,
Mepbl UX MPEAYNPERKACHUS U CIIOCOOBI TYLICHUS.

OxapakTepu30BaTb OCOOCHHOCTH YCJIOBHUW AKCIUTyaTalldH 3JIEKTPOOOOPYIOBAHHUS
MaliiH W KOMIUIEKCOB OOOTaTHTENbHBIX (aOpUK W TMepedyuciuTh TpeOOBaHMS,
MIPEIBSIBIIIEMbBIC K HCTIOJIHEHHUIO 3JICKTPOOOOPYIOBAHHSL.

Kak ocymectBisercs mpoBepka M UCHBITAHUE 3a3€MIIIOIIMX  YCTPOMCTB
ANEKTPOYCTAaHOBOK Kapbepa?

OxapakTepu3oBarh paboune peXUMbl U HArpy304HbIC AMArpPaMMBbl 3JIEKTPOIIPHBOIOB
[JIABHBIX MEXaHU3MOB OJJHOKOBIIOBBIX 9KCKaBaTOPOB.

CocTaBUTh U KpaTKO ONKCATh IPUMEPHYIO CXEMY 3a3€MIISIIOIIEN CETH Kapbepa U yKa3aTh
IIapaMeTpbl €€ OCHOBHBIX 3JIEMEHTOB.

[IpuBecTH mpUMEpHBIE CXEMBI NEKTPOCHAOKEHHSI HEOONBIINX, CPEAHUX M KPYIHBIX
KapbepoB, 0003HAUYUTH OCHOBHBIE 3JIEMEHTHI U KPATKO OIMUCATh UX OCOOEHHOCTH.

CocraButh cxeMy nepBuuyHoi kommyrauuu ITIII ropHoro mnpenmpusTus s
nepBuyHOrO HampsbkeHust 35 kBc koporkoszambikatenem u otaenutenem. Ha TTII
YCTaHOBJICHO JIBa CHIIOBBIX TpaHchopmaTopa TM—10000/35.




CtpyKTypHBII

AJIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs OneHouHbIe CpesicTBA
KOMITIETEHIIUH
25. TlepeuncianTh OCHOBHBIE TpeOOBaHMS, KOTOpPhIE HEOOXOAUMO COOMIOAATh TPH
npoektupoBanuu ['TIIT kapbepa.
26. IlepeuncianuTh OCHOBHBIE TpeOOBAaHMS, KOTOPHIE HEOOXOIMMO BBIMIONHATH IPHU
MPOEKTUPOBAHUM YYAaCTKOBBIX KapbepHBIX TPaHC(HOPMATOPHBIX MOACTAHLUNA U
MPUKIIOYATEIbHBIX ITYHKTOB.
27. OOBSACHUTD MPUPONY BO3HUKHOBEHHUS aTMOC(EPHBIX TMEPECHANPSHKEHUNW U CIIOCOOBI
3aIUThl BO3YLIHBIX CETEH OT IPO3OBBIX Pa3psiIOB.
YMmeTh - BBIICTISATh B KOHCTPYKIIMHM TOPHBIX MAIIUH U 7. OnpeenuTh BEIMUMHY BpalllalOLIX MOMEHTOB Ha Bajly OapabaHa, HEOOXOJUMYIO TpU

000pyI0BaHUsI OCHOBHBIE COCTaBHBIC YACTH;

- pa3pabarblBaTb KHHEMATHUYECKHE CXEMBI
TOPHBIX MaIllH H 000pYyTOBaHUS;

- ONCHUBATH MHapaMETpbl TOPHBIX MallWUH H
000opyI0BaHUs.

- CITycKe IMyCTOM BaroHeTKH (yckopeHus +1m/c?), ecitu Macca
O \\\ I0JIE3HOT 0 rpy3a m = 750 Kr, Macca BaroHETKH m, = 250kT,
L @Eﬁ“‘x JIWaMeTp Kojeca BaroHeTKH Dy, = 35¢Mm, auamerp mandsl
s d,/=5cm, xorhdurment TpeHus: kadeHus: koneca f = 0,05,

e Q:J kod(purmeHT TpeHus cronbxkenus mang u = 0,08,

= k03hUIHMEHT yBEIUYCHHUS TpeHUsi oT pedopn a = 1.4,
nuametp 6apabana nebenxu Dy = 0,5m, k... 6apabana 7 = 0,9, yron HakiIoHa ogbeMa a=15".
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KOMIIECTCHIIUN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeCTBa

8. TI'enmeparop moctosaHOro TokKa I[I51 C mapamienbHBIM BO30YKICHHEM HWMEET:
MomHocTh P, =5kBt; mampsikenue U, = 230B; ckopocth Bpamienus n, = 145000/muH;
compoTuBIIeHUe enu sskops R, = 0,6350m; conpoTuBieHre 00MOTKH BO30YX AeHUS Ry = 910M;
MarHuTHbIE U MexaHuueckue norepu Py = 0,052P,. OnpenennuTs HOMHUHAIBHBIA TOK SIKOPS,
3J1C 0OMOTKH SIKOpSi B HOMUHAJILHOM PEXHUME, dJCKTPUUECKHUE TIOTEPU U CyMMapHBIE MTOTEPH,
notpedisgeMyro (MexaHuueckyto) MourHocTs 1 KI1/l B HOMHHAIBHOM peKuMe.

9. I'eneparop MOCTOSIHHOTO TOKa C MapajjieIbHBIM BO30YXKIEHHEM HMMEET: YHCJIO Map
IIOJIFOCOB p = 2; YUCIIO BUTKOB sIKOpA w = 124; uucno map napajuleibHBIX BETBEH a = 2;
CKOPOCTH BpatieHus 1, = 285000/MuH; conpotuBieHue 1enu skops R, = 0,04 Om; Tok 0OMOTKH
Bo30yx)aeuust I, = 2,0A; DJIC B HOMHHaAIBEHOM pexume E, = 234,4B; HOMHUHAIBHBIA TOK
redepatopa I, = 108A, KIIA 7n = 0,89. OmnpenenuTb MOIIHOCTH 3JIEKTPOMArHUTHYIO,
noTpebyiieMyl0 U Ha BBIBOJIaX TEHEpaTopa, CyMMYy TMOTEpb, MOTEPH DBIEKTPUUECKUE,
n00aBOYHbBIC, MEXaHUYECKHE M MAarHUTHBIC M HANIPSDKEHHUE XO0JIOCTOTO X0/1a FreHepaTopa.

Bnanets

- METOJMKOW CTPYKTYPHO-(QYHKIIMOHAIHHOIO
aHaJM3a TOPHBIX MAIIMH U 000PYIOBaHMS;
- METOJMKAaMH pacyeTa OCHOBHBIX IaPAMETPOB

10. JIBuraTenb MOCTOSHHOTO TOKa C MapaJuleIbHBIM BO30YKICHHEM MMEET: HaIlpsDKEHHE
U, = 220B; tok [, = 43A; ckopocTtb BpameHus n, = 100006/MUH; CONPOTHUBICHNUE LIENH SIKOPS
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[Tnanupyemble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeCTBa

TOPHBIX MAIlIMH U 000PYyIOBAHMUS;
- METOJIMKaMH TPOEKTHUPOBAHUA JACTalell u
y3JI0B TOPHBIX MAIlIUH U 000PYIOBAHUSI.

R; = 0,30M; HOMHHQJIBHBIA TOK OOMOTKM BO3Oyxnaenust I, = 1,5A. OnpenenuTbs 4acToTy
BpaIlCHUS SIKOPS, €CIIU HaNpsDKEHUE, MOJBEICHHOE K 0OMOTKE SKOps, MoHu3uTh 10 200B, a
Bpalllalol[iii MOMEHT Ha Bajly JBHUraTelis U TOK BO30YXKICHHMS OCTaBUTh IPH STOM
HEU3MCHHBIMMU.

11. YeThIpeXmoOMIOCHBIN JBUTATENh TOCTOSHHOTO TOKA C MapajuIeIbHBIM BO30YXICHUEM
umeeT: Hanpsokenue U, = 220B; ok [, = 102A; unciio nap moitocoB p = 2; YUCIIO MPOBOIHUKOB
B 0OMoTKe sxopst N = 600; yucio nap nmapajuieJbHBIX BETBeH @ = 2; MArHUTHBIA MOTOK @ =
1,4-102B6; conpoTuBiaeHne 0OMOTKH sKops R, = 0,10M; Tok 06MOTKH BO30Y)aeHus I; = 2,0A.
Ompenenmutp DJIC 0OMOTOK SKOps, HOMHHAJIBHYIO YacTOTY BpaIlECHUS, HOMHHAIbHBINA
Bpamaronmii MoMeHT, KII/[, conpoTuBieHne mycKOBOI0 peocTarta Mpu MycKoBoM Toke [, = 31,
U TIyCKOBOI TOK IPH OTCYTCTBUHU ITyCKOBOT'O PeOcTaTa.




CtpyKTypHBII
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KOMIIECTCHIIUN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeCTBa

12. JlBurarenb IMOCTOSHHOTO TOKa HE3aBHCUMOTO BO30YXKACHHS BKIIOYEH B CETh
HanpspkeHueM U, = 220B u npu HOMMHaIbHOM Bpamaroumem momente M, = 101,7Hm
pa3BUBAET CKOPOCTH BpareHus 1, = 75006/mun pu KI1J] 77, = 0,75. ConpotuBnenust 0OMOTKH
sakops R, = 0,4430M, oOmoTku Bo30OyxzaeHust R, = 0,1970M, compoTHUBIICHHE ITYCKOBOTO
peoctara R,=1,170M. Omnpenenuts HOMHHAIBbHYIO, MOTPEOJSAEMYIO M 3JIEKTPOMArHUTHYIO
MOILIHOCTHU U ITyCKOBOH TOK JABUIaTelIs IPU HEU3MEHHOM Ul




0) Ilopsinoxk mnpoBeleHHs] TNPOMEKYTOUYHON AaTTeCTAMHU, IOKA3aTeJd W KPUTepUuH
OLlCHUBAHMUSL:

[TpomerkyTouHas aTTecTanys MO JUCHUILIMHE «DJIEKTPONPHUBOJ U IJIEKTPOCHAOKEHHE TOPHBIX
MalluH» BKIIOYAET TEOPETHUYECKUE BOIPOCHI, IMO3BOJIIOIIUME OLICHUTb YPOBEHb YCBOCHUS
00y4aromuMucCs 3HaHUH, U MPAKTUYECKUE 3a/1aHUs, BRIABISIONINE CTENIEHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUi, pOBOIUTCS B (hopMe 3aueTa.

3ayeT Mo JaHHOW IUCHIMIUIMHE TPOBOIUTCS B YCTHOUM (hOpME IO TEOPETUUECKUM BOIIPOCAM.
IToxa3aTenu U KPUTEPUH OLIEHNBAHHUS 3a4eTAa:

— Ha OLEHKY «3a4TeH0» — OO0YyYaloluiics IeMOHCTPHUPYET YpPOBEHb C(OPMUPOBAHHOCTH
KOMIIETEHIIMH BBIIIE ITOPOTOBOTO: OCHOBHBIC 3HAHMS, YMEHHS OCBOEHBI, HO JIOMYyCKarOTCs
HE3HAUUTENIbHbIE OIMOKH, HETOYHOCTH, 3aTPyIHEHHSI IPU aHATMTUYECKHUX OIepalysX, IepeHoce
3HAHUI U yMEHUI Ha HOBbIE, HECTAH/IaPTHBIE CUTYALUH.

— Ha OIICHKY «He 3a4TeH0» — OOydYaroIIuiics IeMOHCTpHpyeT 3HaHus He Oomee 20%
TEOPETUYECKOr0 MarepHuaia, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET I[0Ka3aTh
MHTEJJICKTyaJIbHbIe HABBIKU PELIECHUS MPOCTHIX 3a/1a4.

Jnis mpoBeieHust KOHTPOJIS 3HAHHM, yMEHUH 1 HABBIKOB CTY/ICHTOB I10 AUCHUIUINHE pa3paboTaHBbl:

— TEOPETHUYECKUE BOMPOCHl M CAaMOKOHTPOJS INpU NOArOoTOBKE K 3auery; IlepeueHsn
NPHUMEPHBIX BOIIPOCOB /IS 3a4€eTa

1. YTo BXOAUT B CHCTEMY BHEIIHETO JIEKTPOCHAOKEHHS TOPHOTO TPEATPUATHSA?

2. Kakoe ob6opynoBaHue u cxeMbl IpuMeHsroTces Ha KPY oTxoasmux ot moAcTaHuy TUHUSIX?

3. Kakme HCTOYHMKM CBETa M OCBETUTENIbHbIE NPUOOPHI MPUMEHSIOTCS Ha TOPHBIX
peANpUATHIX?

4. KakoBbl cxeMbl U OOOpYJOBaHWE TEPEIBMKHBIX KOMIUICKTHBIX TpaHC()OpPMaTOPHBIX
HOJICTAHIINNI?

5. KakuMu nmapameTpamMu XapakTe€pHU3YIOTCS CBETUIILHUKHU?

6. KakoBbl Ha3Ha4YeHHE, CXEMbI 1 000pyI0BaHUE MEPEIBUKHBIX MPUKIIOYATENbHBIX TYHKTOB?
7. Kakue TpeOoBaHUs IPEIBSIBISIIOTCS K CXEMaM AJIEKTPOCHAOKEHUS KaphepOoB?

8. KakoBbI TUIIOBBIE CXEMBI BHYTPEHHETO 3JIEKTPOCHAOKEHUST KaphepoB?

9. Kakue TpeboBaHUs IPEABSBISIIOTCS K CXeMaM 3JIEKTPOCHAOKESHHS II1axT?

10. KakoBBI TUITOBBIE CXEMBI BHYTPEHHETO AJIEKTPOCHAOKEHUS 000TaTUTEIhHBIX (haOpuk?

11. Yto siBISETCS MCTOUHUKOM 3JIEKTPOIHEPT MM HA TOPHBIX NMPEANPUATHAX?

12. Kakoe 31eKkTpoo60pyI0BaHHE YCTAHOBJICHO Ha OJJTHOKOBIIIOBBIX IKCKAaBATOPaX?



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

KakoBbI cXeMbl BHEITHETO 3JIEKTPOCHAOKEHUSI TOPHBIX MPEITTPUATHIN?

KaxoBbl mpuyuHbI HU3KOTO KO3 (UIIHEHTa MOIITHOCTHU?

KakoBbl 0cOOCHHOCTH IEKTPUDUKAIINN OTKPBITHIX TOPHBIX paboT?

Kakoe 31exTpoobopyaoBaHie yCTaHOBIECHO Ha OypPOBBIX CTaHKAX?

KakoBbI 0cOOEHHOCTH 3NEKTPUDUKALIUH [TAXT?

Kakoe anekTpoo6opynoBaHUE YCTAaHOBJIEHO Ha MHOTOKOBIIIOBBIX SKCKaBaTopax?
KakoBbl 0coOeHHOCTH 3IeKTpUDHUKAIIINA 000TaTUTEIBHBIX (haOpHK?

Kaxkoe samexkTpoobopy1oBaHrEe YCTAaHOBJIEHO HA KOHBEHEPHBIX YCTaHOBKaX?

Kakue pexxuMbl HEMTpalnu 3JIEKTPHUECKUX CETell MCHOJB3YIOTCS Ha O0OraTUTENBHBIX
¢dabpukax?

Kakoe 31exTpoobopyaoBaHie yCTaHOBICHO Ha MOJBEMHBIX YCTAHOBKAX IIAXT?
Kakue pexxumbl HEUTpaIu NEKTPUUECKUX CETEH UCTIOJIb3YIOTCS Ha Kapbepax M Imaxrax?
Kakoe anekTpoo6opynoBaHue YCTaHOBJIEHO Ha KOMITPECCOPHBIX YCTAHOBKAX?

B yeM  JOCTOMHCTBA U HEOOCTaTKU ceTu C W30JIMPOBAHHOMN u
ITyX03a3€MJICHHOMHEUTpabio?

Kakoe 31exTpoobopyaoBaHie yCTaHOBICHO Ha BOJAOOTIMBHBIX YCTAaHOBKAX?

Ot kakux (aKkTOPOB 3aBUCHUT TOK YTEUKHU B SJCKTPUUECKOI CETH IIaXThl HAMPSHKEHUEM 10

1000B?

Kakoe »1mexkTpoo0opyioBaHNE YCTAaHOBJIEHO HAa BEHTHJIATOPHBIX YCTAHOBKAaX TJIABHOTO
IIPOBETPUBAHUSA?
Kak ocymiecTBiasieTcsi KOHTPOJIb M30JSLUU B JIEKTPUUYECKUX CETSIX HANPSDKEHUEM J10

1000 B?
Kakoe anekTpoo6opyioBaHuE YCTAaHOBJIEHO Ha TATOBBIX MOACTAHIUAX?

Kakwue anmapatel 3aniumiaroT OT yT€YEK TOKA Ha 3eMJII0 B ceTAX HanpstkeHuem a0 1000
B?

Kak ocymecTBasieTcs 3ammura oT ofHO(ha3HBIX 3aMbIKaHU# B ceTsx Boime 1000 B?

Ha xaxom mpunuune pabotaeT 3amuTHOE 3a3eMiieHue?

Kak omnpenenstoTcs SJIEKTPUUECKUE HArpy3Kd dSJICKTPONPHUEMHUKOB, JUHHA U
TpaHchopmMaTopoB?

Kakue cucreMbl W 00OpYyHOBaHUE SJIEKTPUUYECKOTO OCBEIIEHUS NPUMEHSIOTCS Ha
Kapbepax?

Kak onpeznensiercs kaprorpaMma Harpy30K ¥ MECTa pacrioyioKEHUs MOACTaHIIUN?



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

[To xakuM HOpMaM M Kakue padbouume MecTa OOECIeUHUBAIOTCS HCKYCCTBEHHBIM
OCBEIIEHUEM?

Kak ocymectBasiercst B16op Tpanchopmaropor I'TITT?
Kakwne paboure MecTa U Kak pacCUMTBHIBACTCS OCBEIICHHE TOYCUHBIM METOAOM?

Kax npounzBoautcs pacueT JIMHUIN AJIEKTPONEPEAAYUN ISl TPYIIIIBI 3JIEKTPOIIPUEMHUKOB?

Kakne paboume Mecta M KaK pPacCUMTBIBACTCS OCBEIICHHE METOJOM KO3 QHIIMEeHTa
HCIOJIb30BaHUA?

KakoBbl ~OCHOBHBIE JHEPreTHUECKHE TIIOKA3aTeNd  JJIEKTPOXO3AHUCTBA  TOPHBIX
NpEANPUATHI?
KakoB nopsiiok pacuera OTKIOHEHUN HANPSKEHUS Y SJIEKTPOIPUEMHHUKOB?

Kak paccunTtbiBaeTCs 3alIIMTHOE 3a3€MJICHUE Ha Kapbepax?
B dem 3akmitouaercss METOJ OTHOCUTEILHON OCBEIIEHHOCTH pacyeTa OCBEICHUS ?

Kak ocymecTBisiercss HOPMUpPOBaHUE pacxoja DBJIEKTPOIHEPTHMM HA TOPHBIX
NPEINPUITUAX ?

Uro Takoe K03 PUIMEHT MOIIHOCTH ¥ KO (PUIIMEHT peaKTUBHON MOIIHOCTH?
Kak ocymiecTnisiercst ydet u Tapu(UKanys 3IeKTPOIHEPTUN Ha TOPHBIX TPEANPUATHIX ?

UYro Takoe HE3aBUCHUMBIH MCTOYHHMK MUTaHHUA B CUCTEME 3JIEKTPOCHAOKEHHSI TOPHBIX
HPEANPUATHI?

Uro Takoe pacyeTHbIE ANEKTPUUYECKUE HArPy3KH U KaKUMU METOJJaMH OHU OIPEIEIIIIOTCS?

51.KakoBbl OCOOCHHOCTH YCIOBHM JKCIUTyaTalldd JJICKTPOOOOPYIOBAaHUS MAIIUH U

52.

KOMILUIEKCOB KapbepoB M TPeOOBAaHWs, MPEIBSBISEMbIE K HCIOJHEHHIO KapbepPHOTO
AIEKTPOOOOPYIOBAHHS.

CoCTaBUTh MKPATKO OMHUCATh JJCKTPHUCCKYIO CXEMy IPHBOJA XOJOBOTO MEXaHH3Ma
POTOPHOTO 3KCKaBaropa mo cucreme [-JI, KpaTko ommcaTh W OXapaKTepH30BaTh e
0COOEHHOCTH.

53.0xapakTepr30BaTh 0OCOOCHHOCTH YCIIOBUM 3KCIUTyaTallud SJEKTPOOOOPYAOBaHUS MAaITUH

U KOMIUICKCOB IIAXT W TICPEUUCIUTh TPEOOBaHUS, MPEIBSIBISIEMbIE K HCIIOJHEHHIO
AIEKTPOOOOPYIOBAHHS.

54.0xapakTepu3oBaTh paboyrie PEXUMbI M HArpy304YHBIC JUTPAMMBI 3JICKTPOIPUBOJIOB

55.

56.

TIaBHBIX MCXAaHU3MOB MHOT'OKOBIIIOBEIX 3KCKAaBaTOPOB.

CocTaBuTh M KpaTKO OMHUCATh CXEMY 3JEKTPOOOOPYAOBAHHS M YHPABICHUS CTaHKa
BpalllaTeIbHOro OYpeHHsl ¢ MHOTOABUTaTEIbHBIM IIPUBOIOM.

Kpatko oxapakTtepn3oBaTh YCIOBHS BOZHUKHOBEHHUS I10KapOB OT 3JIEKTPUUECKOIO TOKA,
MEpBbI UX NMPERYNPEKIECHUS U CIIOCOOBI TYILIEHUS.



57.

58.

59.

60.

61.

62.

63.

64.

65.

OxapakTepu30BaTh OCOOCHHOCTH YCIOBUH AKCILTyaTalllH 3IEKTPOOOOPYI0BAHUS MALIMH
Y KOMIUIEKCOB 000TraTUTENbHBIX (DaOpuK M MEpeducInTh TPeOOBaHUs, IPEAbIBIIEMbIC K
UCTIOJIHEHUIO 3JIEKTPOOOOPYTOBAHHUS.

Kak ocymectBisercs mpoBepka M HCIOBITAHME  3a3€MJIIIOLIMX ~ YCTPOMCTB
AJIEKTPOYCTAaHOBOK Kapbepa?

OxapakTepu3oBaTh paboune PeKUMbl M Harpy304HbIE TUArpaMMbl 3JEKTPONPHBOIOB
[JIABHBIX MEXAHU3MOB OJJTHOKOBIIOBBIX IKCKaBAaTOPOB.

CocTaBuTh U KpaTKO OMHCATh MPUMEPHYIO CXEMY 3a3eMIISIIOIICH CETH Kapbepa U yKaszaThb
MapaMeTpbl €€ OCHOBHBIX 3JIEMEHTOB.

[IpuBecTu mpUMeEpHBIE CXEMbl 3JIEKTPOCHAOKEHHSI HEOONBIINX, CPEAHUX U KPYIHBIX
KapbepoB, 0003HAYUTh OCHOBHBIE 3JIEMEHTHI M KPATKO OMHUCATh UX OCOOEHHOCTH.

CocraButh cxemy nepBuuHoid kommytauuu ['TII1 ropHoro npeanpuaTus 1isi IEPBUYHOTO
HanpspkeHus 35 kBc koporko3zambikarenem u otnenurteneMm. Ha I'TIIT ycranoBneHo nsa
cuioBbIX Tparnchopmaropa TM—10000/35.

[lepeuncnuTh OCHOBHBIE TpeOOBaHUs, KOTOPHIE HEOOXOIWMO COOJOIAaTh MpH
npoektupoBanuu ['TIIT kapbepa.

[lepeuncnuth OCHOBHBIE TpeOOBaHUS, KOTOPbIE HEOOXOAMMO BBINOIHITH IPHU
MPOEKTUPOBAHUM  YYaCTKOBBIX  KapbepHBIX TpPaHCPOPMATOPHBIX MOJACTAHIUN U
MPUKIIOYATEIbHBIX ITYHKTOB.

OOBSCHUTD TPHUPOAY BO3HMKHOBEHHS aTMOC(HEPHBIX NEPEHANPSHKCHUH W CHOCOOBI
3alUTHI BO3IYIIHBIX CETEH OT TPO3OBBIX Pa3psiOB.

Ilpumepovl npakmuyeckux 3a0anuil 011 NPOMENHCYMOYHOU ammecmayuu

Bpewms Ha
Homep
. Tema 3aHaTHA MPOBEACHUE
S | 3aHATHA
0]
< 3aHATHA (Jac.)
C o
=4 =%
3. 3.4 1 P . . 1
. acyeT MOJ3EMHOH JIEKTPUUECKON CETH
3. 6 1. Pacuer TOKOB KOPOTKOro 3aMbIKaHHMS B | |
ITOI3EMHBIX YYaCTKOBBIX CETSIX
4. 8 2. Bri0op anmaparyps! ynpaBneHus u 3amurtsl | 0,5
4;5 10 3. Br100op ycTaBOK 3a1IUThI 0,5
6. 14 4. Pacuer 3aIUTHOTO 3a3emMiieHud | 1
JJIEKTPOYCTaHOBOK.




7. 16 5. Pacuer anektpudeckoro ocpemieHust pabouunx | 1

MECT.
6. KomnieHcaruss ~ peakTUBHOM  MOIIHOCTH.
9. 18 Ornpenenenre MOIIHOCTA M 4YMCIA KOHAEHCATOPOB | 1

HEOOXOMUMBIX IS TIOBBIMICHUs] Kod(duimenrta
MomHocTH Ha muHax I'TITT.

Bcero: 6

3anaHne Ha KypCcOBOE POCKTHPOBAHNE

1.
| 231501 (902 1 (TR

2. KpaTkas xapakTepucTHKa dJIEKTPOCHAOKEHUS U OCBEIIEHUS TIOJJ3EMHOTO PYIHHUKA. ..........
3. DIIEKTPOCHAOKECHHUE M OCBEIIICHIC . . . . .\ vt eteenteeenaeenteeeneeenneeaneeenaeenaeeeneeeneeaneeenneennnnes
3.1. Pacder s1eKTpUYECKOro OCBEIICHUS U BBIOOP OCBETUTEIBHBIX TPHOOPOB. ... ouvveuvnes..

3.2. Pacuer JNEKTPUUECKUX Harpy3ox HNpEAIPUATHS u BBIOOp CUJIOBBIX
TPAHCPOPMATOPOB.....eeueveentieiteentienireeteesteeseassseenseessseasseassseeseessseesseesssesnseessseenseessseessessseens

3.3. BeiOop cXeMbl JIEKTPOCHAOKEHHUS U PACUET IIMCKTPUUCCKUX CETCH...uvvvvrrenrrennrnnnnn.
3.4. [locTpoeHure cXeMbl 3aMEIIECHHS U PACYET TOKOB KOPOTKOTO 3AMBIKAHUS . ... 'vuvveennnnnsn.
3.5. Beibop u nposepka anekTpoodopymoBanust I TIIT. . ...,
3.6. PacyeT 3aIIUTHOTO BABEMITCHHS . . . .« e vve et e et et e e e e e e e e e e e e e e e e e e
3.7. KoMneHCaUsI PEAKTHUBHOM MOIITHOCTH . . ..t uutenttennteenteenteenneenaeeneeenneeenneenneenneeennan
3.8. PesteiHast 3aIIHTA B ABTOMATHKA. ... ..uventteneteenteentte et enteennte et eanaeenteenneeaneeeeaeans

3.9. OcHOBHBIE TEXHHUKO-DKOHOMHYECKHE TIOKa3aTeIM DJIEKTPOCHAOKEHHUS  TMOA3EMHOTO
021 170 1

CIIMCOK
JIATEPATYPDL. ... e,



Bapwuant 1

[TapameTtp En. nuzm 3HayeHue napamerpa KonnuectBo
BricoTa ropHoii BEIpaOOTKH M 3
Paccrosinrie oT KpOBIH BBIPaOOTKH 10 " 0.5
TOYKH MOJ[BECA CBETUIIbHUKA ’
PaccrosiHne Mexy CBETUIIBHUKAMU M 3
JlniHa  ocBemaeMoro  MoOMENIeHUs 50
(HacOCHOM Kamephl) M

IMpHHA OCBENAEMOro MOMEMEHHS | 6
(HacoCHOM Kamephl)

PaccrosHue ot mona kamepel 0

paboueli TOBEPXHOCTH (HACOCHOM | M 1,5
Kamephl)

Bricota ocBemaeMoro ImomemieHus 2
(HacoCHOM Kamephl) M

Pa3mepsl rapaxa: qimHa M 25
IUpUHa M 7
BBICOTA M 6
Pa3mepsl kBepiuiara, ITpeka: AaMHa | M 300
LIMpUHA M 6,5
BBICOTA M 6
Pa3mepn1 32601 opra: nimHa M 23
IMpUHA M 6
BBICOTA M 6
Pa3mepsl peM nmyHKTa: JiuHa M 28
IUpUHa M 4
BBICOTA M 6
[lepeuenn 3IEKTPONPUEMHUKOB

MMOBEPXHOCTH:

CKUIIOBOU NOABLEM kBT 2x1300
KnerpeBoit mognem kBT 900




Bentunsarop BO/I-40 kBT 1350
Komnpeccop kBT 730
HanmaxTtHele 3naHuA kBT 510
CronoBas kBt 312
OcselicHue kBT 29
ABK kBT 55
PMM kBT 94
Kanopudepnas kBT 155
I"apax kBT 70
[lepeuenn 3EKTPONPUEMHUKOB
TOPHU30HTA:
Boomer H-127 kBt 120 4
Solo 7-7V kBT 75 5
BM -12M kBT 110 2
Bonootnus kBT 600 4
I(I)):(ZZ)?LI[I;I:HT MoLL[HOc(;flmemaxTHHI\;I cos P, 0,94-0,98
Bapuant 2
[Tapamerp En. nusm 3HaueHue napameTpa KomnnuectBo
BricoTa ropHoii BEIpabOTKH M 4
Paccrosinre oT KpOBIH BBIPaOOTKH 10 " 0.6
TOYKH MOJIBECA CBETUIIbHUKA
PaccrosiHne Mex 1y CBETUIIBHUKAMU M 7
JllnHa  OCBEIIaeMOro  IOMEIICHUS
(HacOCHOM Kamephl) M 40
IIMPUHA OCBEIIAEMOr0 TOMEIICHUS
(HacOCHOM Kamephl) M 6
PaccTrossHue oT mona Kamepel 10
paboueli TOBEPXHOCTH (HACOCHOM | M 1,3

Kamephl)




Bricota ocBeniaeMoro MOMEIIEHUS

(HacocHoOM Kamephl) . 6
Pa3mepsl rapaxa: qymHa M 15
IIMpUHA M 4
BBICOTA M 5
Pa3mepsl kBepuuiara, mrpeka: JyinHa | M 250
IIMpUHA M 6
BBICOTA M 6
Pazmeps! 3a00i1 opra: niarHa M 35
LIMpUHA M 6
BHICOTA M 5
Pa3zmepsl peM nyHKTa: JIMHA M 26
IIMpUHA M 5,5
BBICOTA M 6
[lepeuenn AIEKTPONPUEMHUKOB

MTOBEPXHOCTH:

CkurmnoBoit nogbemM kBT 2x1150
KierbeBoil nongsem kBT 950
Bentunsarop BO/I-40 kBT 1500
Kommnpeccop kBT 830
HanmaxTtHele 3naHuA kBT 610
CronoBas kBT 112
OcselnicHue kBT 22
ABK kBt 64
PMM kBT 85
Kanopudepnas kBT 350
I'apax kBt 67
Ilepeuens JIEKTPOTPUEMHUKOB

TOPH30HTA!




Boomer H-127 kBT 150 3
Solo 7-7V kBT 65 4
BM -12M kBT 110 2
Bonootnus kBT 800 7
Tpebyemprii 001Ienax THhII cos o, 0,94-0,98
KO2(pPUITMEHT MOIITHOCTH
Bapmuanrt 3
[Tapamertp En. nusm 3HaueHue napameTpa Komnnuectso
BricoTa ropHoii BeIpaboTKH M 6
Paccrosinrie 0T KpOBIH BBIPaOOTKH 10 0.8
TOYKH MMOJIBECA CBETUIILHUKA . ’
PaccrosiHne Mexy CBETUIIBHUKAMU M 6
JllnHa  OCBEIIaeMOro  IOMEIICHUS
(HacOCHOM Kamephl) M 80
IMpHHA OCBEIAEMOro MOMEMEHHd | 6
(HacOCHOM Kamephl)
PaccTrossHue oT mona kamepel 10
paboueii TOBEPXHOCTH (HACOCHOM | M 1,1
KaMephl)
Bricota ocBemaeMoro InomemieHus 9
(HacocHOM Kamephl) M
Pa3mepsl rapaxa: qimHa M 20
IMpUHA M 6
BBICOTA M 6
Pasmepsl kBepiiara, ITpeka: JUIMHA | M 400
LIMpUHA M 6
BBICOTA M 6
Pazmepsl 3a00i1 opra: niauHa M 40
IMpUHA M 4,5
BBICOTA M 6




Pa3mepsl peM nmyHKTa: JiuHa M 20
IIMpUHA M 5
BBICOTA M 7
[lepeuenn 3IEKTPONPUEMHUKOB
MTOBEPXHOCTH:
CKUIIOBOU NOABLEM kBT 2x1750
KnerpeBoit mognem kBT 1000
Bentunsarop BO/I-40 kBT 1850
Kommnpeccop kBT 1130
HanmaxTtabIe 31aHUSA kBT 470
CronoBas kBT 320
OcselicHue kBT 60
ABK kBt 110
PMM kBt 140
Kanopudepnas kBT 290
I'apax kBt 160
Ilepeuens AIIEKTPONPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBT 100 5
Solo 7—-7V kBT 55 8
BM -12M kBt 110 5
Bonootnus kBT 800 4
ICI)):(;Z;INLISI:HT MoLuHoc(T)flmemaXTHijI oS P, 0.94-0,98
Bapuant 4
[Tapamerp En. uzm 3HaueHue napameTpa Komnunuectso
BricoTa ropHoii BeipaboTKH M 5.5




PaccrosiHre oT KpoBJIK BBIPAOOTKHU 110

M 0,4
TOYKH MMOJBECA CBETUILHUKA
Paccrosiarie Mex 1y CBETHIIBHUKAMU M 6
JllnHa  OCBEIIaeMOro  IOMEIICHUS 60
(HacocHoOM Kamephl) .
IIMPUHA OCBEIIAEMOr0 TOMEIICHUS " 5
(HacocHOM KaMephl)
PaccTrossHue oT mona Kamepel 10
pabodeii TOBEPXHOCTH (HACOCHOM | M 1,6
KaMephl)
Bricora ocBemaemMoro ImoMeneHus 2
(HacocHOM Kamephl) .
Pa3mepsl rapaxa: nnuHa M 37
IIMpUHA M 5
BBICOTA M 6
Pa3mepsl kBepuuiara, mrpeka: JyivHa | M 440
LIMpUHA M 4.7
BBICOTA M 5.8
Pazmepsl 3a00i1 opra: niuuHa M 20
LIMpUHA M 6
BBICOTA M 6
Pa3mepsl peM nyHKTa: JIuHA M 20
IIMpUHA M 6
BBICOTA M 6
[Tepeuenn AIIEKTPONPHEMHHKOB
MTOBEPXHOCTH:
CkumnoBoit nogbemM kBT 2x1550
KierbeBoil nogsem kBT 700
Bentunsarop BO/I-40 kBt 1280
Kommpeccop kBT 650
HanmaxTtHele 3naHuA kBT 470




CronoBas kBT 245
OcselicHue kBT 26
ABK kBt 79
PMM kBt 78
Kanopudepnas kBT 250
I'apax kBt 75
[Tepeuenn AIIEKTPOTPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 108 8
Solo 7-7V kBT 55 4
BM -12M kBT 110 5
Bonootnus kBT 800 5
Tpedyemprii 001IIenax THhII
pevy H cos @, 0,94-0,98
KO2(pPUITMEHT MOIITHOCTH
Bapuanr 5
[Tapamerp En. nusm 3HaueHue napameTpa Komnunuectso
BricoTa ropHoii BeIpaboTKH M 6
PaccrostHrie 0T KpOBIH BBEIPAOOTKH 10 0.7
M b
TOYKH MMOJBECA CBETUILHUKA
Paccrosiarie Mex 1y CBETHIIBHUKAMU M 6
JlniHa  ocBemaeMoro  MoOMENIeHUs 65
M
(HacocHOM KaMepsl)
upuna ocBelmaeMoro MOMEIEeHUs 6
M
(HacocHOM KaMephl)
PaccTrossHue oT mona Kamepel 10
pabodeii TOBEPXHOCTH (HACOCHOMU | M 1
KaMephl)
Bricora ocBemaeMoro IoMeneHus 6.5
M b
(HacocHOM KaMephl)
Pa3mepsl rapaxa: qymHa M 25




LIMpUHA M 6

BBICOTA M 6

Pa3mepsl kBepuiara, mrpeka: JyinHa | M 25

IIMpUHA M 6

BBICOTA M 6

Pa3meps1 3a60it opTa: niamHa M 25

LIMpUHA M 6

BBICOTA M 6

Pa3mepsl peM nmyHKTa: JiuHa M 25

IMpUHA M 6

BBICOTA M 6

[lepeuenn 3IEKTPONPUEMHUKOB

MTOBEPXHOCTH:

CKUIIOBOU NOALEM kBT 2x1350

KnerpeBoit mognem kBT 850

Bentunsarop BO/I-40 kBt 1450

Kommpeccop kBT 640

HanmaxTtHbIe 31aHUSA kBT 520

CronoBas kBT 255

OcselnicHue kBT 25

ABK kBt 70

PMM kBt 90

Kanopudepnas kBT 150

I'apax kBt 60

Ilepeuens AJIEKTPONPUEMHHUKOB

TOPU30HTA:

Boomer H-127 kBT 108 2
Solo 7—-7V kBT 55 10
BM -12M kBt 110 3




Bopoornus kBT 800 7
Tpedyemprii 001Ienax THhII cos g, 0,94-0,98
KO3 (HUIIUEHT MOIIIHOCTH

Bapuanrt 6
[TapameTtp En. nuzm 3HaueHue napamerpa KomnnuectBo
BricoTa ropHoii BeIpaboTKH M 4,5
PaccrostHre 0T KpOBIH BBIPAOOTKH 10 " 03
TOYKH MMOJBECA CBETUIILHUKA ’
PaccrosiHne MeXy CBETUIIbHUKAMU M 4
JlniHa  ocBemiaeMoro  MoOMENIeHUs " 45
(HacocHOM KaMephl)
IIMPHHA OCBEIAEMOro MOMEIEHHA | 6
(HacocHOM KaMephl)
PaccrosHue ot mona kamepel 10
pabodeii TOBEPXHOCTH (HACOCHOMU | M 1,5
KaMephl)
BeicoTa oOcBemaeMoro IOMeEIIEHUs 7
(HacocHoOM Kamephl) .
Pa3mepsl rapaxa: anuHa M 30
LIMpUHA M 6
BBICOTA M 6
Pa3mepsl kBepuiara, mrpeka: JyinHa | M 150
IMpUHA M 6
BBICOTA M 6
Pazmepsl 3a00i1 opra: niauHa M 35
LIMpUHA M 6
BBICOTA M 6
Pa3zmepsl peM nmyHKTa: JiuHa M 20
IMpUHA M 6
BBICOTA M 6




[Tepeuenn AIIEKTPONPHUEMHHKOB
MMOBEPXHOCTH:
CkumnoBoit nogbemM kBT 2x1450
KnerpeBoit mognem kBT 600
Bentunstrop BO/I-40 kBT 1850
Komnpeccop kBT 830
HanmaxTtHele 3naHuA kBT 300
CronoBas kBT 160
Ocsenienue kBT 45
ABK kBT 70
PMM kBT 120
Kanopudepnas kBT 150
lapax kBT 50
[lepeuens 3IEKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 108 5
Solo 7—-7V kBT 55 2
BM -12M kBT 110 6
Bopoornus kBT 800 5
I(I)):(ZZ)?LI[I:;I:HT MoHJHOc(;imemaxTHHI\;I cos P, 0,94-0,98
Bapuant 7
[TapameTtp En. nuzm 3HayeHue napamerpa KonnuectBo
BricoTa ropHoii BEIpabOTKH M 7
PaccrostHre 0T KpOBIH BEIPAOOTKH 0 . 0.9
TOYKH MOJIBECA CBETUIIbHUKA
Paccrosinne Mexy CBETUILHUKAMU M 6
JlniHa  ocBemaeMoro  MoOMENIeHUs " 90

(HacocHOM KaMephl)




mrprHa OCBCIIAEMOTIO IMMOMCIICHHUA

(HacocHoOM Kamephl) . 6
PaccrosHue ot mona kamepel 10

pabodeii TOBEPXHOCTH (HACOCHOM | M 1,4
KaMephl)

BricoTa ocBemaemMoro ImoMeneHus

(HacocHoOM Kamephl) . ?
Pa3mepsl rapaxa: qmHa M 25
LIMpUHA M 6
BBICOTA M 6
Pa3mepsl kBepuuiara, mrpeka: JyivHa | M 250
IMpUHA M 6
BBICOTA M 6
Pa3meps1 3a60it opTa: niumHa M 26
LIMpUHA M 6
BbICOTA M 6
Pa3zmepsl peM nyHKTa: JIuHA M 20
IIMpUHA M 5
BBICOTA M 5
[lepeuenn 3IEKTPONPUEMHUKOB

MTOBEPXHOCTH:

CKUIIOBOU NOABLEM kBT 2x1150
KnerreBoit mognem kBT 750
Bentunsarop BO/I-40 kBT 1050
Kommpeccop kBT 450
HapmraxTable 30aHAA kBT 500
CronoBas kBT 300
OcselicHue kBT 45
ABK kBt 90
PMM kBt 120




Kanopudepnas kBT 170
lapax kBT 80
[lepeuens 3IEKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 108 5
Solo 7-7V kBt 55 4
BM -12M kBt 110 3
Bopoornus kBT 800 9
TpeOyembrii 0OIIeNIaX THHIHA
pevY cos @, 0,94-0,98
KO3 (HUIIUEHT MOIITHOCTH
BapuanT 8
[TapameTtp En. nuzm 3HaueHue napamerpa KonnuectBo
BricoTa ropHoii BEIpabOTKH M 6
Paccrosinrie oT KpOBIH BBIPaOOTKH 10 0.5
M

TOYKH MOJ[BECA CBETUIIbHUKA ’
PaccrosiHne Mexy CBETUIIBHUKAMU M 7
JllnHa  OCBEIIaeMOro  IOMEIICHUS 20

. M
(HacOCHOM Kamephl)
IIMPUHA OCBEIIAEMOr0 TOMEIICHUS 9

. M
(HacoCHOM Kamephl)
PaccTrossHue oT mona Kamepel 10
paboueii TOBEPXHOCTH (HACOCHOM | M 1,5
KaMmephl)
Bricota ocBemaeMoro MomemieHus 9

. M
(HacOCHOM Kamephl)
Pa3mepsl rapaxa: qimHa M 35
LIMpUHA M 8
BBICOTA M 6
Pa3mepsl kBepiuiara, ITpeka: AaMHa | M 3000
LIMpUHA M 6,3




BBICOTA M 6

Pa3meps1 320601 opra: nimHa M 230

IIMpUHA M 6

BBICOTA M 6

Pa3mepsl peM nyHKTa: JIuHA M 38

IUpUHa M 5

BBICOTA M 6

Ilepeuenn 3JIEKTPONPUEMHUKOB

MIOBEPXHOCTH:

CkumnoBoit nogbemM kBT 2x1800

KierbeBoil nogsem kBT 1900

Bentunsrop BO/I-40 kBT 1450

Komnpeccop kBT 830

HanmaxTtHele 3naHuA kBT 510

CronoBas kBT 412

Ocsenienune kBT 129

ABK kBT 75

PMM kBT 194

Kanopudepnas kBT 255

lapax kBT 170

[lepeuenn 3EKTPONPUEMHUKOB

TOPU30HTA:

Boomer H-127 kBT 120 8
Solo 7-7V kBt 75 10
BM -12M kBT 110 5
Bopoornus kBT 600 9
Tpebyemprii oOnienax THeIA cos o, 0,94-0,98

KO3 (HUIIUEHT MOIITHOCTH




Bapuant 9

[TapameTtp En. nuzm 3HayeHue napamerpa KonnuectBo
BricoTa ropHoii BEIpaOOTKH M 3,4
Paccrosinrie oT KpOBIH BBIPaOOTKH 10 " 03
TOYKH MOJ[BECa CBETUIIbHUKA ’
PaccrosiHne Mexy CBETUIIBHUKAMU M 3
JlniHa  ocBemaeMoro  MoOMENIeHUs 20
(HacOCHOM Kamephl) M

IMpHHA OCBENAEMOro MOMEMEHHS | 5
(HacoCHOM Kamephl)

PaccrosHue ot mona kamepel 0

paboueli TOBEPXHOCTH (HACOCHOM | M 0,9
Kamephl)

Bricota ocBemaeMoro MomemieHus 2
(HacoCHOM Kamephl) M

Pa3mepsl rapaxa: qimHa M 18
IUpUHa M 5
BBICOTA M 5
Pasmepsl kBepiara, ITpeka: JUIMHa | M 1250
LIMpUHA M 5,6
BBICOTA M 6
Pa3meps1 32601 opra: nimHa M 350
IMpUHA M 6
BBICOTA M 5
Pa3mepsl peM nmyHKTa: JiuHa M 16
LIMpUHA M 5,9
BBICOTA M 6,6
[lepeuenn 3IEKTPONPUEMHUKOB

MTOBEPXHOCTH:

CKUIIOBOU NOABLEM kBT 2x1250 2
KnerpeBoit mognem kBT 1350




Bentunsarop BO/I-40 kBt 1100
Komnpeccop kBT 330
HanmaxTtHele 3naHuA kBT
CronoBas kBt 122
OcselicHue kBT 220
ABK kBT 54
PM3 kBt 185
Kanopudepnas kBT 150
I"apax kBT 63
[lepeuenn 3EKTPONPUEMHUKOB
TOPHU30HTA:
Boomer H-127 kBt 150 2
Solo 7-7V kBT 65 8
BM -12M kBT 110 2
Bonootnus kBT 800 3
I(I)):(ZZ)?LI[I;I:HT MoLL[HOc(;flmemaxTHHI\;I cos P, 0,94-0,98
Bapuant 10
[Tapamerp En. nusm 3HaueHue napameTpa KomnnuectBo
BricoTa ropHoii BEIpabOTKH M 9
Paccrosinre oT KpOBIH BBIPaOOTKH 10 " 04
TOYKH MOJIBECA CBETUIIbHUKA
PaccrosiHne Mex 1y CBETUIIBHUKAMU M 4
JllnHa  OCBEIIaeMOro  IOMEIICHUS
(HacOCHOM Kamephl) M 80
IIMPUHA OCBEIIAEMOr0 TOMEIICHUS
(HacOCHOM Kamephl) M !
PaccTrossHue oT mona Kamepel 10
paboueli TOBEPXHOCTH (HACOCHOM | M 1

Kamephl)




Bricota ocBeniaeMoro MOMEIIEHUS

(HacocHoOM Kamephl) . ?
Pa3mepsl rapaxa: anuHa M 30
IIMpUHA M 12
BBICOTA M 6
Pa3mepsl kBepuuiara, mrpeka: JyinHa | M 1400
IIMpUHA M 5
BBICOTA M 5
Pazmeps! 3a00i1 opra: niarHa M 140
IUpUHa M 4,5
BBICOTA M 6
Pa3zmepsl peM nyHKTa: JIMHA M 23
IIMpUHA M 6
BBICOTA M 7
[lepeuenn 3IEKTPONPUEMHUKOB

MTOBEPXHOCTH:

CkurmnoBoit nogbemM kBT 2x1750
KierbeBoil nongsem kBT 1000
Bentunsarop BO/I-40 kBT 1350
Kommpeccop kBT 140
HanmaxTtHele 3naHuA kBT

CronoBas kBT 120
OcselnicHue kBT 160
ABK kBt 130
PM3 kBT 1140
Kanopudepnas kBT 280
I'apax kBt 160
Ilepeuens AJEKTPOIIPUEMHHUKOB

TOPH30HTA!




Boomer H-127 kBT 100 10
Solo 7-7V kBT 55 18
BM -12M kBT 110 12
Bonootnus kBT 800 7
Tpebyemprii 001Ienax THhII cos o, 0,94-0,98
KO2(pPUITMEHT MOIITHOCTH
Bapuanr 11
[Tapamertp En. nusm 3HaueHue napameTpa Komnnuectso
BricoTa ropHoii BeIpaboTKH M 5.6
Paccrosinrie 0T KpOBIH BBIPaOOTKH 10 0.35
TOYKH MMOJIBECA CBETUIILHUKA . ’
PaccrosiHne Mexy CBETUIIBHUKAMU M 9
JllnHa  OCBEIIaeMOro  IOMEIICHUS
(HacOCHOM Kamephl) M 40
IMpHHA OCBEIAEMOro MOMEMEHHd | 5
(HacOCHOM Kamephl)
PaccTrossHue oT mona kamepel 10
paboueld TOBEPXHOCTH (HACOCHOM | M 1,6
KaMephl)
Bricota ocBemaeMoro InomemieHus 2
(HacocHOM Kamephl) M
Pa3mepsl rapaxa: qimHa M 37
IMpUHA M 5
BBICOTA M 6
Pasmepsl kBepiiara, ITpeka: JUIMHA | M 2240
IUpUHa M 5.7
BBICOTA M 5.8
Pazmepsl 3a00i1 opra: niauHa M 210
IMpUHA M 5,7
BBICOTA M 6




Pa3mepsl peM nmyHKTa: JiuHa M 20
IIMpUHA M 5
BBICOTA M 6
[lepeuenn 3IEKTPONPUEMHUKOB
MTOBEPXHOCTH:
CKUIIOBOU NOABLEM kBT 2x1150 2
KnerpeBoit mognem kBT 700 2
Bentunsarop BO/-21,5 kBT 380 2
Kommnpeccop kBT 150
Hanmaxtaeie 31anus kBT
CronoBas kBT 145
OcselicHue kBT 260
ABK kBt 47
PM3 kBt 780
Kanopudepnas kBT 150
I'apax kBt 75
Ilepeuens AIIEKTPONPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBT 108 18
Solo 7—-7V kBT 55 14
BM -12M kBt 110 9
Bonootnus kBT 800 5
E(I)):S?{])?/INLISEHT MoLuHoc(T)flmemaXTHijI oS P, 0.94-0,98

Bapuanr 12
[Tapamerp En. uzm 3HaueHue napameTpa Komnunuectso
BricoTa ropHoii BeipaboTKH M 6




PaccrosiHre oT KpoBJIK BBIPAOOTKHU 110

M 0,3
TOYKH MOJABECA CBETUIILHUKA
PaccrosiHne Mexy CBETUIIBHUKAMU M 5
JllnHa  OCBEIIaeMOro  IOMEIICHUS 57
(HacocHoOM Kamephl) .
upuna ocBelmaeMoro MOMENEeHUs 6
(HacocHoOM Kamephl) .
PaccTrossHue oT mona Kamepel 10
pabodeii TOBEPXHOCTH (HACOCHOM | M 1
KaMephl)
BricoTa ocBemaemMoro ImoMeneHus 75
(HacOCHO# KaMephi) . ’
Pasmeps! rapaxka: mHa M 25
IIMpUHA M 6
BBICOTA M 5
Pa3mepsl kBepuuiara, mrpeka: JyivHa | M 2325
LIMpUHA M 6
BBICOTA M 6
Pazmepsl 3a00i1 opra: niuuHa M 125
LIMpUHA M 6
BBICOTA M 6
Pa3mepsl peM nyHKTa: JIuHA M 25
IIMpUHA M 6
BBICOTA M 6
[Tepeuenn AIEKTPONPUEMHUKOB
MTOBEPXHOCTH:
CkumnoBoit nogbemM kBT 2x950
KierbeBoil nogsem kBT 750
Bentunsarop BOJ-21,5 kBT 750
Kommpeccop kBT 240
HanmaxTtHele 3naHuA kBT




CronoBas kBT 155
OcselicHue kBT 125
ABK kBt 70
PM3 kBt 190
Kanopudepnas kBT 95
I'apax kBt 60
[Tepeuenn AIIEKTPOTPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 108 7
Solo 7-7V kBT 55 7
BM -12M kBT 110 7
Bonootnus kBT 800 5
TpeOyemplii oO1IenIax THhIH
pevy H cos @, 0,94-0,98
KO2(pPUITMEHT MOIITHOCTH
Bapuanrt 13
[Tapamerp En. nusm 3HaueHue napameTpa Komnunuectso
BricoTa ropHoii BeIpaboTKH M 4,5
PaccrostHrie 0T KpOBIH BBEIPAOOTKH 10 03
M b
TOYKH MMOJBECA CBETUILHUKA
Paccrosiarie Mex 1y CBETHIIBHUKAMU M 9
JlniHa  ocBemaeMoro  MoOMENIeHUs 45
M
(HacocHOM KaMepsl)
IIMPUHA OCBEIIAEMOr0 TOMEIICHUS 6
M
(HacocHOM KaMephl)
PaccTrossHue oT mona Kamepel 10
pabodeii TOBEPXHOCTH (HACOCHOMU | M 1,5
KaMephl)
Bricora ocBemaeMoro IoMeneHus 2
M
(HacocHOM KaMephl)
Pa3mepsl rapaxa: anuHa M 30




LIMpUHA M 6
BBICOTA M 6,5
Pa3mepsl kBepuiara, mrpeka: JyinHa | M 1150
IIMpUHA M 5
BBICOTA M 5
Pazmepsl 3a00i1 opra: niuuHa M 435
IUpUHa M 5
BBICOTA M 6
Pa3mepsl peM nmyHKTa: JiuHa M 20
IMpUHA M 6
BBICOTA M 6
[lepeuenn 3IEKTPONPUEMHUKOB

MTOBEPXHOCTH:

CKUIIOBOU NOALEM kBT 2x1150
KnerpeBoit mognem kBT 600
Bentunsarop BO/I-40 kBT 1850
Kommpeccop kBT 130
Hanmaxtaeie 31anus kBT

CronoBas kBT 160
OcselnicHue kBT 45
ABK kBt 70
PM3 kBt 1250
Kanopudepnas kBT 150
I'apax kBt 50
Ilepeuens AIIEKTPONPUEMHUKOB

TOPU30HTA:

Boomer H-127 kBT 108
Solo 7—-7V kBT 55
BM -12M kBt 110




Bopoornus kBT 600 5
Tpedyemprii 001Ienax THhII cos g, 0,94-0,98
KO3 (HUIIUEHT MOIIIHOCTH

Bapuant 14
[TapameTtp En. nuzm 3HaueHue napamerpa KomnnuectBo
BricoTa ropHoii BeIpaboTKH M 5
PaccrostHre 0T KpOBIH BBIPAOOTKH 10 " 03
TOYKH MMOJBECA CBETUIILHUKA ’
PaccrosiHne MeXy CBETUIIbHUKAMU M 4
JlniHa  ocBemiaeMoro  MoOMENIeHUs 90
(HacocHOM Kamephl) .
IIMpUHA OCBEIIAEMOro MOMEIIEHHS | 7
(HacocHOM KaMephl)
PaccrosHue ot mona kamepel 10
pabodeil TOBEPXHOCTH (HACOCHOW | M 1
KaMephl)
Bricora ocBemaemMoro IoMeneHus 25
(HacCOCHO# KaMephi) . ’
Pa3mepsl rapaxa: qymHa M 25
LIMpUHA M 6
BBICOTA M 6
Pa3mepsl kBepuiara, mrpeka: JyinHa | M 4250
IMpUHA M 6
BBICOTA M 6
Pa3meps1 3a60it opTa: niumHa M 426
LIMpUHA M 6
BBICOTA M 6
Pa3zmepsl peM nmyHKTa: JiuHa M 20
IMpUHA M 6
BBICOTA M 6




[Tepeuenn AIEKTPONPUEMHHUKOB
MMOBEPXHOCTH:
CkumnoBoit nogbemM kBT 2x1150 1
KnerpeBoit mognem kBT 750 1
Bentunstrop BO/I-40 kBT 1050
Komnpeccop kBT 150
HanmaxTtHele 3naHuA kBT
CronoBas kBT 100
Ocsenienue kBT 45
ABK kBT 90
PM3 kBT 1120
Kanopudepnas kBT 130
lapax kBT 70
[lepeuens 3IEKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 108 22
Solo 7—-7V kBT 55 10
BM -12M kBT 110 20
Bopoornus kBT 800 9
I(I)):(ZZ)?LI[I:;I:HT MoHJHOc(;imemaxTHHI\;I cos P, 0,94-0,98
Bapwuanrt 15
[TapameTtp En. nuzm 3HayeHue napamerpa KonnuectBo
BricoTa ropHoii BEIpabOTKH M 3
PaccrostHre 0T KpOBIH BEIPAOOTKH 0 " 04
TOYKH MOJIBECA CBETUIIbHUKA
Paccrosinne Mexy CBETUILHUKAMU M 3
JlniHa  ocBemaeMoro  MoOMENIeHUs " 50

(HacocHOM KaMephl)




mrprHa OCBCIIAEMOTIO IMMOMCIICHHUA

(HacocHoOM Kamephl) . 6
PaccrosHue ot mona kamepel 10

pabodeii TOBEPXHOCTH (HACOCHOM | M 1
KaMephl)

BricoTa ocBemaemMoro ImoMeneHus

(HacocHoOM Kamephl) . 8
Pa3mepsl rapaxa: qmHa M 25
IUpUHa M 7
BBICOTA M 6
Pa3mepsl kBepnuiara, mrpeka: JyinHa | M 3300
IMpUHA M 6,5
BBICOTA M 6
Pasmepsl 3a00i1 opra: niuuHa M 623
LIMpUHA M 6
BbICOTA M 6
Pa3zmepsl peM nyHKTa: JIuHA M 28
IIMpUHA M 4
BBICOTA M 6
[lepeuenn 3IEKTPONPUEMHUKOB

MTOBEPXHOCTH:

CKUIIOBOU NOABLEM kBT 2x1300
KnerreBoit mognem kBT 900
Bentunsarop BO/I-40 kBT 1350
Kommnpeccop kBT 730
Hanmaxtaele 30aHus kBT

CronoBas kBT 312
OcselicHue kBT 29
ABK kBt 55
PMM kBt 94




Kanopudepnas kBT 155
lapax kBT 70
[lepeuens 3IEKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 120 17
Solo 7-7V kBt 75 11
BM -12M kBt 110 10
Bopoornus kBT 600 5
TpeOyembrii 0OIIeNIaX THHIHA
pevY cos @, 0,94-0,98
KO3 (HUIIUEHT MOIITHOCTH
BapuanT 16
[TapameTtp En. nuzm 3HaueHue napamerpa KonnuectBo
BricoTa ropHoii BEIpabOTKH M 4
Paccrosinrie oT KpOBIH BBIPaOOTKH 10 027
M b

TOYKH MOJ[BECA CBETUIIbHUKA
PaccrosiHne Mexy CBETUIIBHUKAMU M 7
JllnHa  OCBEIIaeMOro  IOMEIICHUS 40

. M
(HacOCHOM Kamephl)
IIMPUHA OCBEIIAEMOr0 TOMEIICHUS 6

. M
(HacoCHOM Kamephl)
PaccTrossHue oT mona Kamepel 10
paboueii TOBEPXHOCTH (HACOCHOM | M 0,85
KaMmephl)
Bricota ocBemaeMoro MomemieHus .

. M
(HacOCHOM Kamephl)
Pa3mepsl rapaxa: qimHa M 15
LIMPUHA M 4
BBICOTA M 5
Pa3mepsl kBepiuiara, ITpeka: AaMHa | M 3250
LIMpUHA M 6




BBICOTA M 5
Pa3meps1 320601 opra: nimHa M 335
IIMpUHA M 6
BBICOTA M 5
Pa3mepsl peM nyHKTa: JIuHA M 26
IUpUHa M 5,5
BBICOTA M 6
Ilepeuenn AIEKTPONPUEMHUKOB

MIOBEPXHOCTH:

CkumnoBoit nogbemM kBT 2x1150
KierbeBoil nogsem kBT 1150
Bentunsrop BO/I-40 kBT 1500
Komnpeccop kBT 130
HanmaxTtHele 3naHuA kBT

CronoBas kBT 112
Ocsenienune kBT 22
ABK kBT 67
PM3 kBT 585
Kanopudepnas kBT 250
lapax kBT 15
[lepeuenn 3EKTPONPUEMHUKOB

TOPU30HTA:

Boomer H-127 kBT 150
Solo 7-7V kBt 65
BM -12M kBT 110
Bonoornus kBT 200
Tpebyemprii oOnienax THeIA cos o, 0,94-0,98

KO3 (HUIIUEHT MOIITHOCTH




Bapuant 17

[TapameTtp En. nuzm 3HayeHue napamerpa KonnuectBo
BricoTa ropHoii BEIpaOOTKH M 6

Paccrosinrie oT KpOBIH BBIPaOOTKH 10 " 0.5

TOYKH MOJ[BECA CBETUIIbHUKA ’

PaccrosiHne Mexy CBETUIIBHUKAMU M 8

JlniHa  ocBemaeMoro  MoOMENIeHUs 75

(HacOCHOM Kamephl) M

IMpHHA OCBENAEMOro MOMEMEHHS | 6

(HacoCHOM Kamephl)

PaccrosHue ot mona kamepel 0

paboueli TOBEPXHOCTH (HACOCHOM | M 1

Kamephl)

Bricota ocBemaeMoro ImomemieHus 9

(HacoCHOM Kamephl) M

Pa3mepsl rapaxa: qimHa M 20

LIMpUHA M 6

BBICOTA M 6

Pasmepsl kBepiara, ITpeka: JUIMHa | M 2400

LIMpUHA M 6

BBICOTA M 6

Pa3meps1 32601 opra: nimHa M 340

IMpUHA M 4,5

BBICOTA M 6

Pa3mepsl peM nmyHKTa: JiuHa M 20

IUpUHa M 5

BBICOTA M 7

[lepeuenn 3IEKTPONPUEMHUKOB

MMOBEPXHOCTH:

CKUIIOBOU NOABLEM kBT 2x1150 2
KnerpeBoit mognem kBT 1000 1




Bentunsarop BO/I-40 kBt 1850 1
Komnpeccop kBT 130
HanmaxTtHele 3naHuA kBT
CronoBas kBt 215
OcselicHue kBT 60
ABK kBT 110
PM3 kBT 1400
Kanopudepnas kBT 190
I'apax kBT 145
[lepeuenn 3EKTPONPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBt 100 9
Solo 7-7V kBT 55 9
BM -12M kBT 110 9
Bonootnus kBT 600 7
I(I)):(ZZ)?LI[I;I:HT MoLL[HOc(;flmemaxTHHI\;I cos P, 0,94-0,98
Bapuanrt 18
[Tapamerp En. nusm 3HaueHue napameTpa KomnnuectBo
BricoTa ropHoii BEIpabOTKH M 5.5
Paccrosinre oT KpOBIH BBIPaOOTKH 10 " 04
TOYKH MOJIBECA CBETUIIbHUKA
PaccrosiHne Mex 1y CBETUIIBHUKAMU M 6
JllnHa  OCBEIIaeMOro  IOMEIICHUS
(HacOCHOM Kamephl) M 60
IIMPUHA OCBEIIAEMOr0 TOMEIICHUS
(HacOCHOM Kamephl) M .
PaccTrossHue oT mona Kamepel 10
paboueil MOBEpXHOCTH (B HACOCHOH | M 1,4

Kamepe)




Bricota ocBeniaeMoro MOMEIIEHUS

(HacocHoOM Kamephl) . 8
Pa3mepsl rapaxa: anuHa M 37
IIMpUHA M 5
BBICOTA M 6
Pa3mepsl kBepuuiara, mrpeka: JyinHa | M 5440
IIMpUHA M 4.7
BBICOTA M 5.8
Pazmeps! 3a00i1 opra: niarHa M 820
LIMpUHA M 6
BBICOTA M 6
Pa3zmepsl peM nyHKTa: JIMHA M 20
IIMpUHA M 6
BBICOTA M 6
[lepeuenn 3IEKTPONPUEMHUKOB

MTOBEPXHOCTH:

CkurmnoBoit nogbemM kBT 2x1550
KierbeBoil nongsem kBT 700
Bentunsarop BO/I-40 kBt 1280
Kommpeccop kBT 450
HanmaxTtHele 3naHuA kBT

CronoBas kBT 245
OcselnicHue kBT 260
ABK kBt 59
PM3 kBT 780
Kanopudepnas kBT 150
I'apax kBt 55
Ilepeuens JEKTPOIPUEMHUKOB

TOPH30HTA!




Boomer H-127 kBT 108 18
Solo 7-7V kBT 55 9
BM -12M kBT 110 14
Bonootnus kBT 300 7
Tpebyemprii 001Ienax THhII cos o, 0,94-0,98
KO2(pPUITMEHT MOIITHOCTH
Bapuant 19
[Tapamertp En. nusm 3HaueHue napameTpa Komnnuectso
BricoTa ropHoii BeIpaboTKH M 6
Paccrosinrie 0T KpOBIH BBIPaOOTKH 10 0.4
TOYKH MMOJIBECA CBETUIILHUKA . ’
PaccrosiHne Mexy CBETUIIBHUKAMU M 5
JllnHa  OCBEIIaeMOro  IOMEIICHUS
(HacOCHOM Kamephl) M 65
upuna ocBemaeMoro MOMEeNEeHUs 6
(HacOCHOM Kamephl) M
PaccTrossHue oT mona kamepel 10
paboueii TOBEPXHOCTH (HACOCHOM | M 1
KaMephl)
Bricota ocBemaeMoro InomemieHus 8.5
(HacCOCHO# KaMephI) M ’
Pa3mepsl rapaxa: qimHa M 25
IMpUHA M 6
BBICOTA M 6
Pasmepsl kBepiiara, ITpeka: JUIMHA | M 1325 3
LIMpUHA M 6
BBICOTA M 6
Pazmepsl 3a00i1 opra: niauHa M 125
IMpUHA M 6
BBICOTA M 6




Pa3mepsl peM nmyHKTa: JiuHa M 25
IIMpUHA M 6
BBICOTA M 6
[lepeuenn 3IEKTPONPUEMHUKOB
MTOBEPXHOCTH:
CKUIIOBOU NOABLEM kBT 2x1350
KnerpeBoit mognem kBT 850 2
Bentunsarop BO/I-40 kBt 1450
Kommpeccop kBT 740
Hanmaxtaeie 31anus kBT
CronoBas kBT 255
OcselicHue kBT 25
ABK kBt 70
PM3 kBt 990
Kanopudepnas kBT 150
I'apax kBt 60
Ilepeuens AIIEKTPONPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBT 108 25
Solo 7—-7V kBT 55 10
BM -12M kBt 110 3
Bonootnus kBT 500 7
E(I)):S?{])?/INLISEHT MoLuHoc(T)flmemaXTHijI oS P, 0.94-0,98
Bapuant 20
[Tapamerp En. uzm 3HaueHue napameTpa Komnunuectso
BricoTa ropHoii BeipaboTKH M 4,5




PaccrosiHre oT KpoBJIK BBIPAOOTKHU 110

M 0,3
TOYKH MMOJBECA CBETUIILHUKA
Paccrosiarie Mex 1y CBETHIIBHUKAMU M 4
JllnHa  OCBEIIaeMOro  IOMEIICHUS 45
(HacocHoOM Kamephl) .
IMPHHA OCBEIAEMOro MOMEMEHHd | 6
(HacocHOM KaMephl)
PaccTrossHue oT mona Kamepel 10
pabodeii TOBEPXHOCTH (HACOCHOM | M 1,5
KaMephl)
BricoTa ocBemaemMoro ImoMeneHus 7
(HacocHOM Kamephl) .
Pa3mepsl rapaxa: nnuHa M 30
IIMpUHA M 6
BBICOTA M 6
Pa3mepsl kBepnuiara, mrpeka: JyinHa | M 1150
LIMpUHA M 6
BBICOTA M 6
Pazmepsl 3a00i1 opra: niuuHa M 65
LIMpUHA M 6
BBICOTA M 6
Pa3mepsl peM nyHKTa: JIuHA M 20
IIMpUHA M 6
BBICOTA M 6
[Tepeuenn AIIEKTPONPHEMHHKOB
MTOBEPXHOCTH:
CkumnoBoit nogbemM kBT 2x1450
KierbeBoil nogsem kBT 600
Bentunsarop BO/I-40 kBT 1850
Kommpeccop kBT 830
HanmaxTtHele 3naHuA kBT 300




CronoBas kBT 160
OcselicHue kBT 45
ABK kBT 70
PM3 kBT 2120
Kanopudepnas kBT 150
I'apax kBt 50
[Tepeuenn AIIEKTPOTPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 108 15
Solo 7-7V kBT 55 8
BM -12M kBT 110 9
Bonootnus kBT 300 5
Tpedyemprii 001IIenax THhII
pevy H cos @, 0,94-0,98
KO2(pPUITMEHT MOIITHOCTH
Bapuanr 21
[Tapamerp En. nusm 3HaueHue napameTpa Komnunuectso
BricoTa ropHoii BeIpaboTKH M 7
PaccrostHrie 0T KpOBIH BBEIPAOOTKH 10 0.6
M b
TOYKH MMOJBECA CBETUILHUKA
Paccrosiarie Mex 1y CBETHIIBHUKAMU M 6
JlniHa  ocBemaeMoro  MoOMENIeHUs 90
M
(HacocHOM KaMepsl)
IIUPUHA OCBEIIAEMOI0 ITOMEIIECHUS 6
M
(HacocHOM KaMephl)
PaccTrossHue oT mona Kamepel 10
pabodeii TOBEPXHOCTH (HACOCHOMU | M 1
KaMephl)
Bricora ocBemaeMoro IoMeneHus 9
M
(HacocHOM KaMephl)
Pa3mepsl rapaxa: qymHa M 23




LIMpUHA M 6

BBICOTA M 6

Pa3mepsl kBepuiara, mrpeka: JyinHa | M 1250 3
IIMpUHA M 6

BBICOTA M 6

Pazmepsl 3a00i1 opra: niuuHa M 57 5
IMpUHa M 6

BBICOTA M 6

Pa3mepsl peM nmyHKTa: JiuHa M 20

IMpUHA M 5

BBICOTA M 5

[lepeuenn 3IEKTPONPUEMHUKOB

MTOBEPXHOCTH:

CKUIIOBOU NOALEM kBT 2x1150

KnerpeBoit mognem kBT 750 2
Bentunsarop BO/I-40 kBT 1050

Kommpeccop kBT 450

Hanmaxtaeie 31anus kBT

CronoBas kBT 300

OcselnicHue kBT 45

ABK kBt 90

PMM kBt 130

Kanopudepnas kBT 140

I'apax kBt 80

Ilepeuens AJIEKTPONPUEMHHUKOB

TOPU30HTA:

Boomer H-127 kBT 108 17
Solo 7—-7V kBT 55 8
BM -12M kBt 110 13




Bonootius

kBT

800

TpeOyembrit 001Ienax THhII
KO3 (HUIIUEHT MOIIIHOCTH

cos @,

0,94-0,98
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