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Pabouas mporpamma cocrasiena Ha ocHoBe @I'OC BO mo cnernmansaoctu 21.05.04
I"OPHOE AEJIO (mpuka3 Munoopuayku Poccun ot 17.10.2016 1. Ne 1298)

Pabouas mporpamma paccMoTpeHa 1 0100peHa Ha 3acenanuu Kadeapbl ['OpHBIX MalTuH 1
TPAHCTIOPTHO-TEXHOJIOTUIECKIX KOMIUIEKCOB
27.12.2019, mporokon Ne 6 %
3aB. xadenpoit A.Jl. Konbra

Pabouas nporpamma ogo0peHa METOINYECKOM KOMI/ICCI/IGI/I
25.02.2020 r. mporoxoi Ne 7

[Ipencenarenn 1 C.E. I'aBpuieB

Pabouas nporpamma cocraBiieHa:
noueHt kadenpsl I'MuTTK, kana. TexH. Hayk b.M.
7
["a60acos

iepaibHoro aupekropa OOO  «YpanOueproPecype» , KaHI. TEXH. Hayk
) N.C. Typkun




JIner akryanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa s peanusanuu B 2020 - 2021
y4eOHOM roy Ha 3aceaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[Iporokon ot 01 WG r. Ne
3aB. kadenpoii AL Konbra

/
PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022

y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u ogo0peHa s peanuzaruu B 2022 - 2023
y4eOHOM roy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.Z[.ionbra

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

[Iporokonm oT 20 1. Ne
3aB. kadenpoii AL Kousra

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanusauuu B 2024 - 2025
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MalIMH M TPAHCTIOPTHO-TEXHOIOTHIECKUX

[Iporokonm oT 20 1. Ne

3aB. kadenpoii AL Kousra

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

IIporokomor 20 1. Ne

3aB. kadenpoit A.Z[.ionbra

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM roay Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokom ot 20 1. Ne

3aB. kadenpoit A.Z[.ionbra




1 Henu ocBOeHMS TUCHUILIHHBI (MOXYJIA)

- ¢hopMUPOBAHUE U PA3BUTHE CIOCOOHOCTH K aHAJU3Y U CHUHTE3Y AJIEKTPONPUBOIOB U
KOHCTPYKIIUH DJIEKTPUIECKUX MAIIMH U 000pyI0OBaHUs TOPHOTO MTPOU3BO/ICTBA;

- popMupoBaHUE U Pa3BUTHE CIIOCOOHOCTH aHAIM3UPOBATH COCTOSIHUE U MEPCIEKTUBBI
pa3BUTHUSI DJCKTPOCHAOKEHUS TOPHBIX MAIIMH U OOOpYIOBaHUS, MX TEXHOJOTHYECKOTO
000py-710BaHUS U KOMIUIEKCOB Ha uX 0ase;

- (opmupoBaHuEe ¥ pa3BUTHE CHOCOOHOCTH TPOBOJIUTH CTAHIAPTHHIC HCIIBITAHUS
ANEKTPUYECKUX MAIIUH TOPHOTO TEXHOJIOTUYECKOT0 000PYI0BaHMUS;

- (opmupoBaHue W pa3BUTHE CIOCOOHOCTH OMPENEISITh CIIOCOOBI JOCTHMXKCHHS Ieeit
MIPO-EKTa, BBISBISATH MPUOPUTETHI PELICHUS 3a/1a4 MPU MPOU3BOICTBE, MOJIEPHU3AINH U PEMOHTE
AIIEKTPUIECKUX MAIIIWH;

- (opMupoBaHue M pa3BUTHE CIHOCOOHOCTH pa3padaThiBaTh KOHKPETHBIC BapHUAHTHI
perie-Hus IpoOJieM IPOU3BOACTBA, MOICPHU3AIUN i PEMOHTA TOPHBIX MAIIMH U 000pyI0BaHUS,
MPO-BOJIUTH aHAIM3 ATUX BapUAHTOB, OCYIIECTBISATH IPOTHO3UPOBAHUE TIOCTIEICTBUNA, HAXOTUTh
KOMITPOMHUCCHBIE PEIICHUS B YCIOBHUSIX MHOTOKPUTEPUAILHOCTH U HEOTIPEACIEHHOCTH;

- (dopmupoBaHHE W pa3BUTHE CIOCOOHOCTH pa3padaThiBaTh C HCIOJIb30BaHUEM
WH(OPMA-ITMOHHBIX ~ TEXHOJIOTUH, KOHCTPYKTOPCKO-TEXHHYECKYI0  JOKYMEHTAIMIO IS
MIPOM3BOJICTBA HO-BBIX WMJIM MOJEPHHU3UPYEMBIX 00PA3I0B 3JEKTPOINPUBOJIOB TOPHBIX MAIIUH U
000pYyIOBaHUS M UX TEXHOJIOTHYECKOTO 000PYIOBaHHUS;

- (opmupoBaHuE U pa3BUTHE CIHOCOOHOCTH TMPOBOJIUTH CTAHIAPTHBIE HCIIBITAHUS
AIIEKTPUYECKUX MapaMEeTPOB FTOPHBIX MAIIUH U 000PYyIOBAHUSI.

2 MecTo IMCHUILIMHBI (MOAYJISI) B CTPYKTYype 00pa30BaTe/JbHOMH IPOrpaMMbl

JucuumnuHa DIEeKTPONPUBOA M AJIEKTPOCHAOKEHHE TOPHBIX MAIIUH BXOAWT B
BapHUaTUBHYIO YaCTh Y4€OHOI0O TUIaHa 00pa30BaTEIbHOM MPOrpPaMMBI.

Jng  u3ydeHuss  JUCUUIUIMHBI ~ HEOOXOIMMBI  3HAaHUA  (YMEHMS,  BIAJCHUSA),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUECHUS TUCIUILTNH/ IPAKTHK:

Mexanunueckoe 000py10BaHHE 000TaTUTENbHBIX (adpHuK

TexHos0rns MalIMHOCTPOEHUS

['upornHeBMONPUBO/ ¥ THAPOITHEBMOABTOMATHKA TOPHBIX MaITMH

OcCHOBBI ()YHKIITHOHUPOBAHUS THIPOIPUBOJIA

DJIEKTPOTEXHUKA

I'mapasnuka

OoorarieHue Mmoyie3HbIX HCKOMAeMbIX

TemnnoTexHuka U ABUraTed BHYTPEHHETO CTOPAHUS

I'opHbIe MaIMHBI M 000PYIOBaHKE

[TonzemHas pa3paboTKa MECTOPOKICHUN TIOJIE3HBIX HCKOITAEMBIX

MexaHu3alusi TOpHOTO MPOU3BOJICTBA

HNudopmaruka

duznka

Marematuka

3Hanus (YMEHHUs, BIaJCHH), TOJIYYEHHbIC IPYU U3YYEHUH TAHHON JWCIHIUIMHBI OyIyT
HEOOXOIUMBI [T U3YUECHHUS] TUCIUIUINH/TIPAKTUK:

['opHble MalKHbBI 1 000PYAOBaHKE OI3EMHBIX TOPHBIX PadOT

Mexanunueckoe 000py10BaHHE KapbepoB

CranuroHapHbIe MalIUHbI (IIaXT, KAPEEPOB B 000TaTUTEILHBIX (aOpHUK)

Teopust HaIEKHOCTH TOPHBIX MALIMH U 000PYIOBaHUS

TpaHcOpTHBIE CUCTEMBI TOPHBIX NPEAIPUATHI

VYnpaBiieHne TEXHHYECKUMH CUCTEMaMu



KoHcTpynpoBanue ropHbIX MaliiH U 000PyAOBaHHUS

Hayuno-uccnenoBarenbckas pabora

Opranuzanus SKCIuryaTalliyd TOPHbIX MallluH

[IpoekTupoBaHue W pacyer CAEAAIMX CUCTEM THAPONPUBOJOB TOPHBIX MAIIUH H
obopyoBaHus

[IpoexkTupoBanue 060pPYIOBaHHS TOPHOTO MMPOU3BOICTBA

[Tpoun3BoaCTBEHHAS - TPAKTHKA IO TIOTYYCHUIO TIEPBUYHBIX MPO(HEeCCUOHATBHBIX YMEHHUI
1 HAaBLIKOB

DKcIuTyaTanus, TeXHHIeCKoe 00CTyKUBaHNUE U PEMOHT TOPHBIX MAIlIUH

Opranmsanus pabOThl U OOCITY)KMBAaHUS TEXHOJIOTHYECKOTO OOOPYIOBAaHUS TOPHBIX
NPEANPUITUI

DKOHOMHKA U MEHEHPKMEHT TOPHOTO MPOU3BOJICTBA

[ToaroroBka Kk caye u caya rocyJJapCTBEHHOTO SK3aMeHa

[ToaroToBka K 3antuTe U 3alUTa BBITYCKHOW KBATU(DUKAITMOHHOW pabOThI

[Ipou3BoacTBEHHAS - IPEAAUILIOMHAS TPAKTUKA

3 Komnerenuun ody4aromerocsi, popmupyemMsblie B pe3yJibTaTe 0CBOCHUS

AMCHUIIMHBI (MOAYJIs1) U INIAHUPYeMble Pe3yJbTAThl 00y4YeHU st

B pe3ynbpTare 0cBOSHUS AUCHUILTUHBI (MOAYIS) «DIEKTPOIPUBOA U JIEKTPOCHAOKEHHE
TOPHBIX MAIlIMH» 00yYaroIUNcs 10JKEeH 001a1aTh CIEeIYIOUMMHA KOMIETEHIMSMMU:

CrpyKTypHBIi [Tnanupyemble pe3yabTaTbl 00ydeHUs
JIIEMEHT
KOMIIETCHIIUU

[1K-8 roTOBHOCTBIO IPUHUMATh YYACTHE BO BHEAPEHNN aBTOMATU3UPOBAHHBIX CUCTEM
YIIPaBJIECHUS POU3BOACTBOM

3HaTh - 0COOEHHOCTH KCIUTyaTalluy ¥ BUJIbI KOHCTPYKTUBHOTO WCIIOJIHEHUS
TOPHOTO 3JIEKTPOOOOPYIOBAHHS,

- OCHOBBI AJIEKTPOIIPUBO/IA;

- IPUHIUTITHATIEHBIEC CXEMBI 3aIIUT;

Ymerpb - pacCUMTHIBATh U BBIOMPATh YCTaBKH TOKa,

- IPOBEPATH PAOOTOCIIOCOOHOCTD 3ALTUTHBIX YCTPOMCTB;

- IPOKJIAILIBATh KaOEIbHBIC IUHUH IO TOPHBIM BBIPA0OTKaM;

- DKCIUTYaTHPOBATh 3JEKTPOOOOPYIOBAHHE;

- pacCUMTHIBATh ¥ OA0MPATh HEOOXOIUMOE AIEKTPOOOOPYI0BAHHUE;

- HAaBEIIMBATh CUTHAJIbHBIE YCTPOWCTBA, 3aMEHSATH 3JICKTPOJIAMIIHI,
AJIEKTPUUYECKUE MTATPOHBI;

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

Brnaners - B BBIITOJIHEHUHN OCHOBHBIX TEXHUKO-3KOHOMUYECKHUX PAaCueTOB MO
HKCIUTyaTaluH, TEXHUYECKOMY OOCITy’)KUBAaHUIO, PEMOHTY U MOHTaXy
TOPHOTO 3JIEKTPOMEXaHUYECKOT0 000PYAOBAaHUS U aBTOMAaTHUECKUX
YCTPOMCTB;

- B IPOBEPKE pabOTHI U OOCITY>KUBAaHUH TATOBBIX M IIPEOOpPa30BaTEIbHBIX
MOJICTAHLIUH, 3apSAHBIX YCTPOMCTB, CPEACTB CUTHAIN3ALUU U OCBELICHUS U
pacIpenenuTeNIbHbIX CETEN

[1K-14 roTOBHOCTBIO Yy4aCTBOBATh B UCCIICIOBAHMIX 00HEKTOB MPOJPECCHOHATBHON
ACATCIIBHOCTH U UX CTPYKTYPHBIX 3JICMCHTOB




3HaTh

- IpaBUJIa MPOKJIAJKU AJIEKTPUUECKUX Kalese 1o rOpHbIM BhIPa0OTKaM;
- MapaMeTphl OCBEIICHUS TOPHBIX BHIPAOOTOK;
- CIOCOOBI MTPOBEPKHU 3ALIUTHBIX YCTPOICTB;

YMmern

- 3aMepSTh CHITy TOKa, HAPSKEHHS B LETSIX TIEPEMEHHOT0 U TIOCTOSIHHOTO
TOKa HU3KOTO HANPSOKECHUS,

- 00CITy>)KHMBaTh CpEICTBA U3MEPEHHUIA;

- IPOBEPSTH U3OJILHUIO 3JIEKTPOOOOPYIOBAHUS U CYIINTH BEICOKOBOJIBTHBIC
JBUTaTENU U TpaHC(HOPMATOPHI,

- 3aMEHATH COCTUHUTEIBHBIE MY(THI;

- BBIMOJIHATh HANAJKy OOBEKTOB 3JIEKTPOCHA0KEHUS;

- U3MEPSATH COMPOTUBIICHUE N3OJISIINN SJIEKTPOOOOPYAOBaHUS U Kabemei;

Bnanets

- METOAMKOH - B BBIITOJTHEHUH MOHTaKa, IEMOHTaXKa, 3a3eMJICHHS, PEMOHTA,
ONpOOOBaHUS U B TEXHUYECKOM OOCITY’)KHUBaHUH JICKTPUUECKOH yacTu
MPOCTHIX MAIlIMH, Y3JI0B 1 MEXaHU3MOB, CPEJICTB CUTHATM3AIH U
OCBCHICHU:, paCIPCACTIUTCIIbHBIX CCTCI‘/JI;

- B OCYILIECTBJICHUHM PEMOHTA U MOHTa)Ka BO3IYIITHBIX JTHHHNA
JNEKTpoTepead, yCTaHOBKE TPO303aIIHTHI;

- B BBIITOJIHEHUH PabOT MO0 MOHTAXY 3JIEKTPOOCBEIICHUS;

- B TEXHUYECKOM OOCITYKUBAHUU MOJCTAHIINA, CPEICTB CUTHATH3AINH,
LEHTpaTN3alun, OJIOKHPOBKH M aBTOMAaTHYECKOW cBeTO()OpHOI
OJIOKMPOBKH PEIHCOBOTO TPAHCIIOPTA.




4. CTpyKTYypa, 00bEM U coepkaHue TUCHUIIIHHBI (MOLYJIs1)
OO6mast TpyI0€MKOCTh THUCHIUILIMHBI COCTaBIIsIeT 6 3a4eTHHIX enuHuIl 216 akan. 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 aTTecTaly - 3a4€eT

AynutopHas

=
< S
=
KOHTaKTHasi paboTa 3= dopma Tekymiero
(B akaj. yacax) 5 & Bun KOHTPOJIS
B .
Pasznen/ Tema 2 S . P Kox
> & © | camocrosTensHON | ycmeBaeMOCTH U
JHCIATUTIHBL N £ s . | xommerenmum
g £ paboThI MIPOMEXYTOUHOM
nmab. | mpakr. | 3@
Tlek. p R aTTeCTaluu
3aH. 3aH. O &
1. Tema 1.1 Dnexrpomnpuson u
3NEKTPO0OOPyIOBaHHIE TOPHBIX
MalIuH
CamocrosiTeIbHOE
Hu3ydeHne yaeOHoit
U Hay4HOH
JIATEPaTyphL.
Iounck
OIIOJIHMTEJILHON
1.1 OcobeHHOCTH A WNupusunyansHOE
uH(}OpPMAIIKH 1O
SKCILTyaTaluH " Teme (pabora ¢ cobecenoBanue.
KOHCTPYKTUBHOI'O 6 | 0,6 |1/0,61 0,6 25 P WupuBunyansaoe
oubmmorpaduyec
UCTIOJTHEHUS TOPHOTO co-o01IeHne Ha
KHM MaTepHajIaMH,
3NEKTPOOOOPYIOBAHUS 3aHATHH.
C JJIEKTPOHHBIMH
OoubnanoTexaMu u
90P,
nH(OPMAIIMOHHO-
KOMMYHHKaIIMOHH
bIe ceTu MIHTepHeT).




1.2 ABTOMaTH3MpOBaHHBIHA
JIEKTPOIPHUBOJL TOPHBIX
MallHH

Pyaununsie
9JIEKTPOIBUraTEIN

0,6

1/0,611

0,6/0,611

30

CamocrosiTeIbHOE
n3y4yeHue yueOHon
1 HAy4HOH
JIMTEPaTypBI.
Iounck
JIOTIOJTHUTENILHOI
nHpOpMaIHH 110
Teme (pabota ¢
oubmmorpaduyec
KM MaTepHaiamu,
C EKTPOHHBIMU
OoubimoTexamMu 1
30P,
UH(OPMAIIMOHHO-
KOMMYHHKAIIHOHH
ble cetd MHTEpHeT).

1.3 Dnexkrpuyeckas
anmapatypa yIOpaBICHUS H
3aIIUTHI NMEKTPUIECKUX
JBHUTaTEICH MalIuH "
MEXaHU3MOB  HaNpsHKEHHEM
no 1000 B
DnexkrpoobopynoBanue Ui
OCBEIICHHS MO3EMHBIX
TOPHBIX BBIPAOOTOK

0,6

1/0,61

0,6

35

CamocTosTenbHOe
n3ydeHune yaeOHoit

NupuBunyansHoe
cobeceioBaHue.
NupuBunyansHoe
C0-00IIICHUE Ha

U Hay4HOH

JIATEPaTyphL.
TTouck

JIOTIOJTHUTENILHOI
uH(}OpPMAIKH 1O

Teme (paboTa ¢
o6ubnmorpaduuec
KHM MaTepHaIaMy
C JJIEKTPOHHBIMH
OubIMOTeKaMH U

30P,

nH(OPMAIIMOHHO-
KOMMYHHKaIlHOHH

bIe ceTu MIHTepHeT).

WupuBunyansHoe
cobecenoBanue.
WupuBunyansHoe
co-o0meHne Ha
3aHATHH.

s

HWroro no pasneny

1,8

3/1,81

1,8/0,6W1

90

TOPHBIX MalllnH

2. Tema 2.2 DnekTpocHaOXKEHUE

2.1 DnexTpocHadKeHHe
MO/I3EMHBIX MalvH u
MEXaHU3MOB
DneKTpoCcHa0KEHHE
PYAHUKOB U IIaXT

0,6

1/0,61

0,6

35

CamocTosTeTbHOE
n3y4yeHue yueOHon
U HAy4HOH
JIUTEPATYPBHIL.
TTouck
JIOTIOTHUTEILHOMN
nHpOpMaIHH 110
Teme (pabora ¢
oubnmorpaduuec
KUM MaTepHanamy,
C 3NIeKTPOHHBIMH
OubimoTeKamMu 1
30P,
HH(OPMAIIOHHO-
KOMMYHHKAI[HOHH
ble cetd MHTEpHeT).

NupuBunyansHoe
cobeceioBaHue.
WupuBunyansHoe
C0-0011IeHIE HA
3aHSATHH.




CamocrosiTeIbHOE
n3y4yeHue yueOHon
1 HAy4HOH

JIMTEPaTypBI.

Iounck
JIOTIOJTHUTENILHOI
nHpOpMaIHH 110
Teme (pabota ¢

35

oubmmorpaduyec
KM MaTepHaiamu,
C EKTPOHHBIMU
OoubimoTexamMu 1
30P,
UH(OPMAIIMOHHO-
KOMMYHHKAIIHOHH
ble cetd MHTEpHeT).

2.2 TeXHHKO-DKOHOMHYECKHE

ToKa3aTenn
0,6 | 1/0,41 0,6

JJIEKTPONOTPEOTCHUS] TOPHBIX

NpeanpusITUil

NupuBunyansHoe
cobeceioBaHue.
NupuBunyansHoe
C0-00IIICHUE Ha
3aHSATUU.

CamocTosiTeTbHOE
n3ydeHune yaeOHoit
U Hay4HOH
JIATEPaTyphL.
TTouck
JIOTIOJTHUTENILHOI
uH(}OpPMAIKH 1O
Teme (paboTa ¢
o6ubnmorpaduuec
KM MaTepHaiamu,
C JJIEKTPOHHBIMH
OubIMOTeKaMH U
30P,
nH(OPMAIIMOHHO-
KOMMYHHKaIlHOHH
bIe ceTu MIHTepHeT).

2.3 OmnacHOCTh TMOPAXKEHHS

EKTPUYECKUM TOKOM
P 1 |oen| 1 374

3ammra  OT  MOpPaKEHH

AIEKTPHYECKUM TOKOM

WupuBunyansHoe
cobecenoBanue.
WupuBunyansHoe
co-o0meHne Ha
3aHATHH.

Uroro no pazaeny 2,2 | 3/1,61 2,2 107.4

HUroro 3a cemectp 4 6/3,41 | 4/0,61 | 197.4 3auér

HToro 1o qucHuILInHEe 4 6/3,41 | 4/0,61 | 1974

3a4cT




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

1. B ydgeOHOM mporiecce TpemycMOTpeHbl 3aHATHS B (opme pa3zdopa KOHKPETHBIX
CHTyaHHﬁ, CBA3aHHLIX C HCIOJIb30BAHUEM COBPCMCHHBLIX CHCTCM aBTOMATU3WPOBAHHBIX
3JIEKTPONPUBOJIOB U IEKTPOCHAOKEHUSI.

2. IIpu mpoBeneHNN J1a0OPATOPHBIX U MPAKTHYECKUX pabOT pacCMATPUBAIOTCS TECTHI 11O
TeMaM B HHTEpaKTUBHOHU opme. OOBbeM 3aHATHI B MHTEPAKTUBHOU (opMe.

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

4. [IlpakTuyeckue 3aHATHS TMPOBOJNATCA C HCIOJIB30BAHHEM PEKOMEHAYEMOTO
MPOrPaMMHOTO O0ECTICUeHUSI.

5. B paMkax y4eOHOTO Kypca mpeayCMOTPEHBI BCTPEUH C MPEICTABUTEISIMUA POCCHIUCKUX
U 3apyOeXHBIX KOMITAaHUM, rOCYyJapCTBEHHBIX M OOILIECTBEHHBIX OpPraHU3allMii, MacTep-KJIACChI
9KCIIEDTOB U CHEIUAIMCTOB 110 TEMATHUKE KyDca.

6 YueOHO-MeTOHYeCKOe 00ecTiedeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst
IIpencraBieHo B npuioxeHuu 1.

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

8 YueOHO-MeTOAMUYECKOE M HHPOPMALMOHHOE 0O0ecnieYeHue TUCHUILINHBI (MOYJIs1)

a) OcHoBHAas JMTEpaTypa:

1. BacunbeB, B.I'. DnexrponpuBon.dHepreTuka snekrpornpuBoga: YueOnuk / B.I.
Bacunbes. - M.: Conon-npecc, 2015. - 268 c.

2. Anyuun, A.C. Cucremsl ynpasieHus sniekrpornpuBoaoB / A.C. AnyuuH. - Bonoraa:
Nudpa-Unmxenepus, 2015. - 373 c.

0) JlomosiHuTEIbHAS JIUTEpaATypAa:

1. AnexceeB, K.b. MukpokoHTpoiuiepHoe ympasieHue siekTpornpuBogoM / K.b.
Aunekcees, K. A. [Tanaryra. - M.: MIT'1Y, 2008. - 298 c.

3. Acrames, B.K. Mammnoctpoenune. DHuukinoneaus. B 40-u T. DiekTponpuBofl.
I'unpo- u BubGponpusoasl. T.IV-2. I'mapo- u BubGponpuBonasl. Kuura 2 / B.K. Acrames. - M.:
Mamuno-crpoenue, 2012. - 304 c.

4. bankosoi, A.Il. Ilpenu3noHHBIA 3JIEKTPONPHUBOJ C BEHTWJIBHBIMHM JABUTATEISIMU:
Monorpadus / A.Il. bankosoii. - M.: M3OU, 2010. - 328 c.

5. bekumes, P.®. DnexrponpuBoa: YueOHoe mocobue Uil aKaJeMHUYECKOTO
OakanaBpuata / P.®. bekumes, }0.H. Jlementses. - JIrobepiipr: FOpaiit, 2016. - 301 c.
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7. Bacunbe, b.1O. DnexrponpuBon. DHepretuka snexrponpuBoaa / b.1O. Bacunbes. -
Bomno-rna: Uadpa-Unxenepus, 2015. - 268 c.

8. I'ynpkos, I''M. Cucrembl aBTOMAaTHU3WPOBAHHOTO YIPABICHUS SJIEKTPONPUBOIAMH /
I''1. I'ynbkoB. - Munck: HoBoe 3Hanue, 2007. - 394 c.

9. Jlenucos, B.A. DnekTponpuBOAbl MEPEMEHHOTO TOKA C YAaCTOTHBIM YIPABICHUEM:
VYuebnoe nmocodue / B.A. Jlenucos. - Ct. Ockon: THT, 2013. - 164 c.

10. Emudanos, A.I1 OcHoBsl anektpornpuBoaa / A.Il1 Enudanos. - CII16.: Jlaas, 2008. -
192 c.

11. Enudanos, A.I1. Ocuosl anektponpuBoaa / A.Il. Enudanos. - CII16.: Jlans, 2009. -
192 c.

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

13. Enudanos, A.I1. Dnexkrponpuson / A.Il. Enudanos. - CII6.: Jlans, 2012. - 400 c.

14. Enudanos, A.Il. OcHoBBI asekTponpuBoja: Yuednoe nocodue / A.Il. Enudanos. -
MATTIR - TTarr DNNQ 109 ~



B) MeToanueckue yKa3aHusi:

1. MccnenoBanne acMHXPOHHOW MalllMHbL: MeTOAMYECKHE yKa3aHHs IO BBIMOJIHEHUIO
71a00paTOpHOl pabOTHI CTYACHTAMH OYHOM M 3a04HOM (opM 00ydeHus crenuaibHoCcTh “I"opHOoe
neno”. Maraurtoropek: MI'TY, 2015. — 14 c.

2. HccnemoBanue 4acTOTHOro mpeoOpaszoBatenss Simens Micromaster 420:
MeToandeckue yka3zaHus 110 BBITOJHEHUIO TJa00OPaTOPHOM pabOThI CTYyICHTAMH OYHOU U 3a09HOU
¢dopm obyuenus crnermansHoctd “T'opHoe neno”. Marauroropek: MI'TVY, 2015. — 14 c.

r) llporpammHuoe odecnneuenne u UHTEpHET-pecypcehI:

IIporpammHoOe obecnieyeHue

Haumenosanue [10 Ne norosopa Cpoxk nelicTBUS TULIEH3UU
MS Windows 7
Professional(mns  |A-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 0ECCPOYHO
Autodesk
AutoCAD yaeOHast BepCHs 0eccpovHO
Electrical 2020

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca CchlIIKa

HanumonanbHas nH(GOPMallMOHHO-aHATUTUYECKAas URL:
cucreMa — Poccuiickuii MHIEKC HAyYHOTO LIMTUPOBAHUS i

https://elibrary.ru/project_risc.asp

(PHHIT)

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

Nudopmanmonnas cucrema - EnquHoe okHO jgocTyna K

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

denepanbHOC roCyIapCTBEHHOE OFO/KETHOC
yupexaenne «@Penepanbublii MHCTUTYT mpombinuienHoi|URL: http:/www]1 . fips.ru/
COOCTBEHHOCTH

9 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUNINHBI (MOIYJIs1)

MaTepI/Ia.HBHO-TeXHI/I‘IeCKOG obecrneucHUe JUCHHUIIIMHBI BKIIIOYACT:


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

VYueOHbIC ayAUTOPUH 1JIs1 IPOBEIACHUS 3aHATHH :

- MyJIbTUMEIUIHBIC CPEJICTBA XPAHEHHUS, IEPEIaYul U MPEACTABICHUS HHPOPMAIIHH.

Y4eOHble ayTUTOPUH JUISI IPOBEACHUSI 3aHATUHN JIJIsl TPOBEACHUS MPAKTUUECKUX 3aHATHI:

- MYJIbTUMEIUHHBIC CPEJICTBA XPAHEHUS, IEPEAAuH U MPEACTaBICHUS HHPOPMAITUH;

- 10CKa, MyJIbTUMEIUINHBIN TPOEKTOP, IKPaH.

Y4eOHble ayIUTOPUN AJIsE IPOBEICHUS TPYITIOBBIX M UHIUBUIYATbHBIX KOHCYIIBTAIUH,
TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTecTallun

- MYJIbTUMEIUHHBIC CPEJICTBA XPAaHEHUS, IEPEAAuH U MPEACTaBICHUS HHPOPMAITUH;

- 10CKa, MyJIbTUMEIUINHBIN TPOEKTOP, IKPaH.

[TomereHus A1 CAMOCTOSTENLHOM padOThI 00YJIArOIIUXCS:

- IEPCOHAJIbHBIE KOMIBIOTEPHI ¢ MakeToM MS Office, BBIX0/I0M B MHTEPHET U C JOCTYIIOM
B DJICKTPOHHYIO 00pa30BaTEIIbHYIO CpEy YHUBEPCHUTETA.

[Tomemenuss myis  XpaHeHHS ©  NPOPUIAKTHYECKOTO OOCTYy)KMBaHUS y4eOHOTO
000pyIOBaHUS:

- CTeJUTAXW JUIA XpaHEHUS Yy4eOHO-HAISAHBIX TMOCOOMH M y4eOHO-METOIUYECKOM
JIOKYMEHTAIUH.

Jlaboparopusiii crenn FESTO



[Tpunoxenue 1

6 YueOHO-MeTOAMYECKOe o0ecnedeHrne CaMOCTOATEIbHO padoThl 00yYaO M XCS

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

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

CamocrosiTenbHas paboTa CTyICHTOB COCTOMUT M3 CJICIYIONINX B3aMMOCBSI3aHHBIX YaCTEH:

1) N3ydeHnue TeopeTrndeckoro mMarepuaiia B hopme:

e (CamoCTOATEeNbHOE N3YUYEHUE YIeOHOH U HAyYHO JINTEPATYpPHI 110 TEME

e Jlouck pononHuTeNnbHOM wuHMoOpMammu 1o Teme (pabora ¢ Oubnuorpaduyeckum
MaTepuagamH, c AJIEKTPOHHBIMU oubnuorekamu u 90P,
MH(pOPMaMOHHO-KOMMYHHUKAIIMOHHBIE ceTH MHTEepHeT).

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 SKCIUTyaTallddl  3JIEKTPOOOOpPYJOBAaHUSL TNPHU IMOJ3EMHOM M OTKPBHITOM pa3paboTke
NOJEe3HbIX ~ HMcKomaeMblX.  OCOOEHHOCTM ~ KOHCTPYKTHUBHOI'O  HCIOJHEHUS ~ TOPHOTO
3IIEKTPOOOOPYIOBAHUS.

[Tonsstue 00 ypoBHe W BHIaxX B3phIBo3anuThl. Kitaccudukammst 31eKTpooOOpyI0OBaHUS 10
YPOBHIO B3PBIBO3AIUTHL. BUIBI B3pHIBO3AMIUTHL. TpeOOBaHUs, MPEABIBISEMbIE K TOPHOMY
3EKTPOOOOPYIOBAaHUIO HOPMAJIbHOTO, TIOBBIIIEHHONM HAJEKHOCTH, B3PHIBOOE30IIACHOTO,
0Cc000B3PHIBOOE30MIACHOTO UCTIOTHEHUS.

OO6nacTh NMpUMEHEHUS BJIEKTPOOOOPYAOBAaHUSA  PA3NMYHOrO  HCMONHEHus. VcnbiTanue
B3pBIBOOE30MIACHOTO 3IIEKTpooOopyaoBaHus. TpeboBaHus paBuiI 6€30MaCHOCTH K PYAHUYHOMY
000pyI0BaHNIO, HAXOSAIIEMYCS B KCILUTyaTalllH.

Tewma 1.2 OCHOBBI 3JEKTPONIPUBOAA

OcHoBHbIe omnpezaeneHust U kinaccuukanus. Mctopus pa3Butus snekrpornpuBoja. [lonstus o6
YCTPOMCTBE DIIEKTPONPUBOAA. IIEKTPONPUBOMABI, MPUMEHSIEMbIE JUIsi TOPHBIX MAIIUH H
YCTaHOBOK: OCHOBHBIE TUITbI M1 KOHCTPYKTHUBHBIE OCOOEHHOCTH. MexXxaHN4eCcKHe XapaKTepUCTUKU
U CBOWCTBA JIBUTATEJICH MOCTOSHHOTO TOKA C TIOCIEIOBATEIBHBIM M CMEIIAaHHBIM BO30YXKICHHUEM,
o0JacTh uX MpUMeHeHHs. MeXxaHn4YecKue XapaKTepUCTUKU U CBOMCTBA JIBUTAaTeNel IepeMEeHHOT0
TOKa, IKCIUTyaTallHOHHBIE OCOOEHHOCTH U 00JacTh UX npuMeHeHusl. OCOOCHHOCTH  YIIPaBJICHUS
JBUTATEJISIMU ITOCTOSIHHOTO U ITEpeMEHHOr0 Toka. CriocoObl peain3alnuy peryIupoBaHus 4acTOThI
BpallleHUsT W  PEBEPCUPOBAHUS  DJICKTPOABUTATENCH. ODJNEKTPONPUBOA TIO  CHCTEME
reHeparop-apurarenb (I'-J[): KOMIOHOBKa, MEXaHMYECKHE XapaKTEPUCTUKU U CBOWCTBA.
OCOOEHHOCTH AIIEKTPUYECKUX MPUBOIOB 10 cucteme ['-/] ¢ onHOCTyeHYaThiM BO30YXKIEHUEM 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-), obnmactp ux npumeHeHus. I[lookeHUs O BBIOOpE SJEKTPUYECKUX JBUTATENEH I10
MOIIHOCTH C Y4YETOM XapakTepa Harpy3Kd W YCIOBUHM SKcIUTyaTanuu. TpeGoBaHMs IpaBHII
texHnueckoi skcruryaranuu (I1T3) u nmpasun 6e3omacuoctu (I16) mpu sKcmTyaranuy U peMOHTE
3JIEKTPOJIBUTATENICH.

JlaboparopHo-nipakTuueckoe 3ansaTue 1.2.1

N3ydenue cxeM nsnektponpuBoaa mno cucreme [-JI. PerynumpoBaHue 4acToThl BpalleHHS B
cucteme I'-/1.

Tema 1.3 PygHuuHbIE 31€KTPOJBUTATEIIN

OcHOBHBIE ONpeNeICHUs U KiIacCu(PUKAMA. DICKTPOABUraTEIN €IUHON CEpUU Il YrOJbHBIX
mraxt. O61acTh NPUMEHEHUs Pa3InYHbIX BUJIOB MPUBOAA. POl TOKA U BeTMYMHA HANIPSKEHUS IS
NUTAHUS 2JIEKTPOJBUTATEIEH.

OOmwme moNoXKEeHUsT O BBIOOPY dJekTpoaBurareneil. Harpysounsle amarpammbl. HarpeB u
OXJIXKJIEHUE dIIEKTpoABHraTencii. Pexxumel paboThl 3iexkTponBurareneid. Beibop MomHocTH
3IEKTPOABUTATENS IPU PA3IUYHBIX peKUMax padOTHI.

OKcIulyatanus 3JEeKTpoJBUTraTeNell. XapakTEpHbIE HEUCHPABHOCTUH. MOHTaX, PEMOHT H
ucneiTanue snekrpoasurarencii. [1TD u I1b npu TexHnyeckoM 00CTyKUBaHUH, SKCIUTyaTallud U
PEMOHTE IEKTPOJBUTaTEICH.

JlaboparopHo-nipakTruueckoe 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

Hasnauenue u kinaccudukaius anmapatypbl YIPaBJICHUS U 3aIIUTHL. Y CIOBHBIC TpadUvecKue
0003Ha4YeHHsI 3JIEMEHTOB B JJIEKTPUUYECKUX CXEMaX.

Armnmapatel ¥ TPUHIUHAIBHBIE CXEMbl MaKCHMAallbHOM TOKOBOHM 3ammthl. Pacuer, BBIOOp U
MOBEpKa YCTaBOK TOKa U OJIOKOB MaKCHMalIbHOW TOKOBOW 3alUThl, BCTaBOK IJIABKUX
npeoXpaHuTeNied. Anmaparbl M NMPUHLMUIHAIBHBIE CXEMbl TEIJIOBOM 3alllUThI, 3alUTHI OT
ONPOKUBIBAHMS WJIA HECOCTOSIBLIETOCSA ITYCKA.

DnexTpuuecKkas anmaparypa py4dHOIrO M IOJIyaBTOMAaTUYECKOTO YIPaBJIEHUsS 3JEKTPUUYECKHUMHU
JNBUTATENSIMU MAllMH W MexaHu3MoB. Ha3HaueHue, Tumbl, OCOOEHHOCTH KOHCTPYKIIMU
pa3beIMHUTENCH, PYUYHBIX B3PbIBOOE30MACHBIX ITyCKaTese, KOHTPOJIIEPOB, aBTOMATHUYECKUX
BBIKJIFOUATENEH.

KoHTakTHas cuctema ammaparypsl YHOpaBiCHHUs, JIEKTPUUECKast Ayra U CHOCOObI ee TalleHusl.
be3nyroBas u 6eckOHTaKTHas KOMMYTallUs.

DneMeHTHI anmnaparypbl JUCTAHIIMOHHOTO U aBTOMAaTUUYECKOTO yrnpasieHus. HazHauenue, TUIbl,
0COOEHHOCTH KOHCTPYKIIMHM KHOTIOYHBIX [TOCTOB, OJIOKOB U MYJIbTOB YIIPaBJICHUSI, KOHTAKTOPOB.
DnexTpuuecKkas anmnapaTypa JUCTaHIIMOHHOTO M aBTOMaTHYECKOI0 YIIPABJIEHUS 3JIEKTPUUYECKUMHU
JIBUTaTEIsIMA MAllMH U MEXaHW3MOB. OCHOBHBIE BHUJbI, NPUHIMIHNAIBHBIE CXEMBbI 3allUUTHI U
OJIOKMPOBOK OT TMOTEPH YIPABISEMOCTH, OT OOpbIBa WM YBEIWYCHHUS CONPOTHBIICHUS IEMH
3a3eMJIEHUS, TOKOBOW 3alllUTHl OT MEPErpy3KH, OJOKUPOBKH, MPEMSATCTBYIOLIEH BKIIIOUEHUIO
IycKaTenas IpU CHW)KEHHHM CONPOTUBICHHUS W30JSLUU HUXKE HOPMHUPYEMOW BEIWYHMHBI B
OTXOJAIIEM YYacTKe CETU U OT OJIOKHPOBKH, OrpaHUYMBAIOIIEH YaCTOTY BKIIIOUEHUS ITyCKaTeIsl.
PeBepcuBHBIE 1 HEPEBEPCUBHBIE MAarHUTHBIE TyCKAaTENU B PyAHUYHOM UcnioaHeHUH. HazHaueHue,
THUIIBI, TEXHUYECKNE XAPAKTEPUCTUKH, YCTPOMCTBO, CXEMBI SJIEKTPUUECKUX COECIWHEHMU. Bubl
3alUTHl U OJOKUPOBKH. Pon ynpaBieHus. Bunbl curnanusanuu, BO3MOXKHBIE HEUCIIPABHOCTH U
CIoCcOObI MX YCTPaHCHHS.

MarHuTHbIe CTAHIIUU 7S TOOBIYHBIX, MPOXOTYECKUX, TPAHCIOPTHBIX MAIIMH U MEXaHU3MOB.
Ha3naueHue, TUIIBI, TEXHUYECKHE XAPAKTEPUCTHUKH, YCTPOMCTBO, CXEMBI SJIEKTPUUYECKHX
COCIMHECHU.

[lyckoBble arperaTel [ pPY4YHbIX dJeKTpocBeps. Has3HadueHwe, THUIBL, TEXHUYECKUE
XapaKkTEPUCTUKH, YCTPOMCTBO, CXEMbI JJIEKTPUUECKUX COCAMHEHUH. Buael 3amurel U
6soxkupoBku. Pos ynpasnenus. Buapl curnanusamuu, 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, PyUYHBIX IyCKaTesel, KOHTPOJUIEPOB, aBTOMATUYECKUX
BBIKJIFOUaresnei. McnplTanue annapaTroB pydyHOTO yIIpaBIICHHUS.

JlaGopaTopHo-npakTHueckoe 3ausatue 1.4.3

N3ydyeHue KOHCTPYKUMM, NpPUHIMIA JCUCTBUS W CXEM OJIECKTPUYECKHX COCIMHEHUM
HEPEBEPCUBHBIX MATHUTHBIX IMycKartesiel. McribiTanue annaparos.

JlaboparopHo-nipakTuueckoe 3ansatue 1.4.4

N3ydyeHne KOHCTPYKUHMI, NPUHUMIA JEUCTBUS W CXEM DJEKTPUUYECKUX COCIMHEHUU
HEPEBEPCUBHBIX MATHUTHBIX ITyCKaTeJIel pa3JuyHbIX TUIIOB. McnpiTanue annaparos.
JlaGopaTopHo-npakTHueckoe 3ansatue 1.4.5

N3ydeHune KOHCTPYKIMHI, MPUHIUIA TEUCTBUS U CXEM JIEKTPUUECKUX COCTUHEHUN PEBEPCUBHBIX
MarHuTHBIX ITycKaresei. Mcnelrtanue anmaparos.

JlaboparopHo-nipakTrueckoe 3ansaTue 1.4.6

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

JlaGopaTopHo-npakTHueckoe 3ausatue 1.4.7

N3ydeHne KOHCTPYKIMMIA, IPUHIIMIA ACHCTBHUS U CXEM JJIEKTPUUECKUX COCIMHEHUA MArHUTHBIX
CTaHU MU yrpasiieHus. McnplTanue cTaHIui yIpaBiaeHUsI.

Tema 1.5 DnexTpooOopyoBaHUE TSl OCBEIICHUS IOJI36MHBIX TOPHBIX BEIPAOOTOK

3Ha4YeHHE OCBELICHHS ITOA3EMHBIX TOPHBIX BBIPA0OTOK. OCHOBHBIE CBETOTEXHUYECKHUE BETMUNHBI.
DIIEKTpUYECKNE UCTOYHUKH CBETA U UX CBOWCTBA.

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

DnekTpoobopyI0BaHNE U IPUHIMITHAIBHBIE CXEMBI AJIEKTPOOCBETUTENFHBIX YCTAHOBOK. MeTO1bI
pacuera 3JIEeKTPUYECKOr0 OCBEIICHHS MOJ3eMHBIX BbipaboTok. HopMbl ocBeleHHOCTH pabounx
mect. TpeboBanus [1TD u [1b mpu sKcIuTyaTaiiy OCBETUTENBHBIX 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 CXEMBl IUCTAHLIMOHHOTO YIIPaBIICHUS
MalIMHAMHU, MEXaHU3MaMH U yTIi1e100bIBAIOIIMMHI KOMILIEKCaMU

OOmme cBeneHuss 00 YOpaBICHWM MallMHAMHU, MEXaHM3MaMHU U YriieJ0ObIBAIOIIUMHU
KOMIUTeKcamMu. Buasl ynpasneHus. [IpuHuunuanbHele CXeMbl JUCTAHLIMOHHOTO YIIPaBICHUS
TOPHBIMH MAaIllMHAMU: TPEXIPOBOJHAS, JBYXIIPOBOJHAS, JBYXIPOBOAHAs 0e3 caMo(duKcaluu.
JlocTonmHCTBA U HEOCTATKH.

OcHOoBHBIE TpeOOBaHMS K CXeMaM JMCTAaHIIMOHHOTO  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
KOMOaiftHOM.

JlaGopaTopHo-nipakTHuecKkoe 3ansitue 1.6.2

COopka U HUCHBITAHHE DJIEKTPUUYECKONM CXEMbl JUCTAHIMOHHOTO YIPABIEHUS PYYHBIM
AIIEKTPOCBEPIIOM.

Paznen 2 DnekTpocHabkeHNe TOPHBIX TPEANPUATHN

Tema 2.1 DnexTpocHab)KeHNE TTOI36MHBIX MAIIMH U MEXaHU3MOB



XapaKkTepucTUKa MPUEMHHUKOB AJIEKTPHUYECKONW PHEPTUU B IMOA3EMHBIX BbhIpaboTkax. CrocoObl
MUATAaHUS TIOJA3EMHBIX DJIeKTponoTpeduTeneii. Bribop MecTta pacmoyioKeHUs IEeHTPaTbHOU
noazemuoit noacraniuu (LIIIT), ee ycrpoiicTBo, o6opynoBanue. Pacnonoxenue U ycTponCcTBO
pacrnpeaenuTenbHbIX moa3eMHbIX MyHKTOB (PIIIT) Hanpspkenuem ceimre 1000 B.

Pynnuunas anmaparypa ympaBiieHuss W 3aumuThl  HampsbkeHueM 6 kB. Kowmmnekthbie
pactipenenurtensHbie yecrpoiictBa (KPY) mmst moazemHbIXx ropHbIX BbIpaboTOoK. Haznauenwue,
THUIIbI, TEXHUYECKUE XAPAKTEPUCTUKH, YCTPOMCTBO, CXEMBbI JIEKTPUUECKUX COCIUHEHUU. Bubl
3alIUT U CUTHAIM3ALMU. OJEKTpPUYECKHE M MeXaHHdeckue ONoKkupoBKu. Pon ympaBienus,
BO3MOXHBIE HEHCIIPABHOCTH U clOco0bI uxX ycrpaneHus. I1b npu TexHuueckom oOCITyKUBaHHH,
AKCIUTyaTalldd U PEMOHTE JIEKTPOYCTAaHOBOK HampsikeHuem cBbimie 1000 B.

OCHOBHBIE PUHITUTIBI TOCTPOSHUS CHCTEM JIEKTPOCHA0KECHUS MAIIIMH U MEXaHU3MOB OYHCTHBIX
Y TIOJITOTOBUTENBHBIX 3a00€B JUISl IAXT C MOJIOTUM, HAKIIOHHBIM U KPYTHIM 3aJIETaHUEM I1JIaCTOB.
[TepenBuxkubIe TpaHchopMaTOPsl U TpaHCHOPMATOPHBIC MOACTAHIIMN JJISI TUTAHUS TTOA3EMHBIX
noTpeOuteneii. Ha3zHaueHue, THUIIBI, TEXHUYECKHE XapPaKTCPUCTUKH, YCTPOWCTBO, CXEMBI
IIEKTPUYECKUX COEAMHEHMN. BBl 3alUT M CUTHaNM3aUu. DJIEKTPUUECKUE U MEXAHUUECKUE
OnokupoBkd. Poj ympaBneHus, BO3MOXHBIE HEHCIPABHOCTH W CHOCOOBI WX YCTpaHEHUS.
Omnpenenenre MOITHOCTH U BBIOOP 000pyI0BaHUS YHaCTKOBOM TpaHC(HOPMATOPHOM MOICTAHLIUH.
axTHble KabenbHble ceTH. HasHaueHue, Mapku, ce4eHus ¥ I0NMyCTUMbIE HArpy3KU Ha CUIJIOBbIE
Xl kKabernst. CrocoObl MPOKJIaIKu Kabeei B MO3eMHBIX TOPHBIX BBIPAOOTKAX.

OcHOBHbBIE METOJIBI pacyeTa, BEIOOpa U MPOBEPKHU KaOEeNbHBIX CeTel, annapaTypsl YIIPaBIeHUS U
3auThl. PacueT HU3KOBOJIBTHOM KaOEIbHOM CeTH MPH MyCKe M HOPMAIIBHBIX PEKUMax paboThI.
PacueTr TOKOB KOPOTKOTO 3aMbIKaHHS.

JlaboparopHo-nipakTuueckoe 3ansaTue 2.1.1

N3ydyeHune KOHCTpYKIMH U cXeMm »siekTpudyeckux coenuuenut KPY nanpsixkenuem O6OkB.
HcnbiTanue 31eKTpUYECKUX anmnaparos.

JlaboparopHo-nipakTrueckoe 3ansaTue 2.1.2

M3yuenne KOHCTPYKLUH U CXeM JIEKTPUIECKUX COSTMHEHUH MEPEBIKHBIX TPaHC(HOPMATOPHBIX
nojactanmuii. MicneiTanue TpaHchOpMaTOPHBIX MOACTAHITHH.

JlaGopaTopHo-npakTHueckoe 3ansatue 2.1.3

[IproGpereHne HaBBIKOB COCAMHEHHS M peMOHTa kabeneil. McmblTaHWe MIaXTHBIX THOKUX
Ka0eJel mocie peMoHTa.

Tema 2.2 DnexkTpocHaOXKEHHE PYTHUKOB U ITaXT

XapakTepucTuka TMOTPEOUTENe JIEKTPOIHEPTHH Ha TOPHBIX Npeanpuatusx. Kareropuu
NOTpeOUTENEH FIEKTPOIHEPTHH B OTHOIIEHUN 00eCTIeYeHUS HaJIe)KHOCTH UX DJIEKTPOCHAOKEHUS.
CxeMBI AIEKTPOCHAOKEHHS PYTHUKOB U IIaXT.

YCTpoiCTBO BO3MYIIHBIX JIMHUM AJIEKTporiepenad. THUIbl W MapKd MPOBOAOB, CIOCOOBI HX
KPEIUICHUSI ¥ COSAMHEHUS. TUTIBI M KOHCTPYKIMH OTOp. Y CTPOUCTBO KaOeIbHBIX JIMHUHA. THIIBI 1
MapKku Kabenen, CrocoObl MX MPOKIAIKH.

BosHukHOBEeHHME, BHIBI U TOCHeACTBUS KOpOTKuX 3ambikaHuii (K3). Tepmwuueckoe u
aneKTpouHamuyeckoe aercreue TokoB K3. Xapakrepuctuka npouecca K3. Pacuer TokoB K3 u
CHOCOOBI UX OTPAHUYCHUSI.

DnexkTpooOopyAOBaHHE MOBEPXHOCTU MIAXT. OJIEMEHThl BBICOKOBOJBTHOTO OOOPYIOBAHUS
nojactaHiii. Ha3HaueHue, THIBI, TEXHUYECKHE XapaKTEPUCTUKUA. YCTPOWCTBO U BHIOOD
M30JISITOPOB, IWH, TPEAOXPAHUTENEH, pa3beIUHUTEINICH, BRIKIIOUATEIICH HATPY3KU, OTACTUTENEH,
KOPOTKO3aMbIKaTeNel, MaclsHBIX W  BO3AYIIHBIX  BBIKJIIOYATENECH, HU3MEPUTEIbHBIX
TpaHcQOpPMATOPOB TOKA M HANPSHKEHUS, PEaKTOPOB, CUJIOBBIX TpaHchopMaTopoB. IIpuBoss
pa3bEeIMHUTEIIEH, BBIKIIIOUATEIIEH HATPY3KH, MACIISTHBIX BBIKIIOYATECIICH.

KPVY, tpanchopmaTopHble MOACTAHIIUUA. YCTPOWCTBO TJABHOW MOHW3WUTEIBHON IOJICTAHIIUU
(T'TIIT). 3amuTHOE 3a3eMJICHHE HA MOACTAHIUAX. KOHTpPONb HAA COCTOSHUEM H3OJISIIHH.
JlokymeHTanus Ha NOACTAHIIUAX.

OOu1re cBefieHNs O peselHoM 3aumTe. THIIBI pere U UX KOHCTPYKTHBHbBIE 0COOCHHOCTH. CXeMbl
peeiHON 3alUThl JIMHUHA 3JIEKTPONepeiad, CUIOBBIX TPaHC(HOPMATOPOB U AJIEKTPOIBUTATEIICH
HanpspkeHueM csoie 1000 B.



3amuTa MoACTaHIUHI OT MPSMBIX YapOB MOJIHUH. 3aIlIUTa SJIEKTPOOOOPYA0BaHUS MTOACTAHIIUN OT
nepeHanpsbkeHus. Mepbl 6€30MacHOCTH MPpH 00CTYKUBAHUU U HKCIUTyaTallil BHICOKOBOJIBTHBIX
anmapaToB M 3JIEKTPUUYECKHUX CETEeH.

JlaboparopHo-nipakTuueckoe 3ansatue  2.2.1

N3yuenne koHCTpyKuuid snextpoodopynoBanus ['TIII. McnbiTaHue 31€KTPHUUECKUX amIapaToB
MOBEPXHOCTHOM MOJICTaHLIUH.

JlaboparopHo-nipakTuueckoe 3aHsaTue  2.2.2

COopka cxembl peNeiHoM 3amuThl. VcribITaHue M HAaCTPOiKa MPUOOPOB PEIICHHOMN 3aIUTHI.
Tema 2.3 TeXHUKO-3KOHOMUYECKUE ITOKA3aTENN IEKTPOIOTPEOICHHUS TOPHBIX MPEIIPUATHIA
OO61ue cBeIeHNs 0 TEXHUKO-DKOHOMUYECKHUX MMOKA3aTeNsIX AIEKTPOnoTpeOaeHus. YUueT pacxoa
AJIEKTPOSHEPTUM HAa TOPHBIX NPEANPUATUSX. Y ACNbHbIE HOPMBI Pacxoja 3JIEKTPOIHEPTUU
OTZIEJIbHBIM TEXHOJOTHYECKUM MPOLECCOM TOPHOTO MPOU3BOICTBA U MPEAIPUATHEM B LIETIOM.
Koaddunment momrHocT 31ekTpoycraHoBok. Ompenenenue oOmiemaxTHoro koddduimenrta
MomHOCTH. [IpHuMHBI M TOCIENCTBUS HU3KOro KoddduiueHTa MOUIHOCTH. PeakTuBHas
MOITHOCTb. MepOnpUATHS N0 CHUKEHUIO MOTPEOICHHUSI PEaKTUBHONW MOIIHOCTH M CHOCOOBI ee
KoMIteHcau. OpraHu3aliOHHO-TEXHUYECKUE MEPOIIPUATHS 110 SKOHOMUU 3JIEKTPOIHEPTUH.
OmnpeneneHre OCHOBHBIX  TEXHHMKO-DKOHOMHUYECKHMX  IIOKa3aTeleld  AJIeKTPOonoTpeOsIeHusl.
OnpeziesieHHe CTOMMOCTH AJIEKTpodHeprun. Tapudukammst snextposneprun. OmnpeneneHue
ce0ECTOMMOCTH TPOJYKIMH IO 3JEMEHTY «3JCKTPOIHEPTUs», YIACIbHOTO IOTPeOICHHS
3JIEKTPOIHEPTUU U SFHEPTrOBOOPYKEHHOCTHU TPY/a.

Tewma 2.4 PyaHu4uHasi CUTHaIU3aIMs U CBS3b

Ponp v HazHaueHWe  pYJHUYHOW CHUTHAJIM3ALUMM M CBA3W. AmNaparypa  CUTHaJW3allUH.
CtBoJIOBasA, TPAHCIOPTHAS U JUCIIETYEPCKAsk CUTHAIM3ALIUS.

Buael pyagauuHol cBs3u. 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.
@DaxTophl, 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 3alIUTHBIX 3a3€MJICHUNA B IOJ3EMHBIX TOPHBIX BBIPAOOTKax. 3a3eMIIEHHE MAlIHH,
anmnaparoB, MEPEABMKHOTO U IIEPEHOCHOTO 3JIEKTPOOOOPYIOBAHHUSL.

ArnmapaThl 3alIUTBl OT yTE€YeK TOKAa Ha 3EeMJII0, MX Ha3HaueHHe, YCTPOMCTBO, 0O0JIACTh
NPUMEHEHHUS. Y CIIOBHbIE 0003HAUYECHUS, IPUMEHSEMbIE B CXEMax JJIEKTPUUYECKUX COCIUHEHHIA.
XapakTepHble HEHUCIIPABHOCTU B CXEMax JJIEKTPUUYECKUX COEAMHEHHWH almapaToB 3alUThl 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 3allUThl OT YTEYEK TOKa Ha 3eMiIi0. VI3MepeHHe CONpOTHBIEHMS 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, alllapaToB yIPaBICHUS U 3aILUTHI;

- pPa3BUTHE HABBIKOB CAaMOCTOATENBHOM pabOThl € HAayyHO-TEXHHUYECKOM U CIPaBOYHOM



JIUTEPATypPOi.

KypcoBoit mpoekt odhopmiisieTcsi B COOTBETCTBHH C JCUCTBYIOIIMMH TpeOOBaHUSAMH, T.C. Ha
CTaHJapTHBIX JucTax (¢opmara A4. OObeM KypcoBOro mpoekTa cocrasiser 15-20
IIPOHYMEPOBAHHBIX JIUCTOB TeKcTa. [Ipyn HamucaHuM KypCcOBOIrO MPOEKTa 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 palmoHaIbHOM CHUCTEMBI AIEKTPOCHAOKEHUS yJacTKa IaXThI».
BbiOop pamuoHanbHOM CXEMBI AJIEKTPOCHAOKEHHUs, HHU3KOBOJBTHOW M  BBICOKOBOJBTHOM
KaOeNbHON CeTH, almnapaToB yNpaBICHUs U 3alUTHI TOJKEH 000CHOBBIBATHCS U MOJKPEIUIATHCS
COOTBETCTBYIOILIMMHU PACUETAMH.

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

Kpartkas xapakTepuctuka yuactka. Mexanuzarus pador.

Br100op parmoHanbHO#M CHCTEMBI AIEKTPOCHAOKEHHST 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 AMHBI 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 MpoBepKa HU3KOBOJIBTHOM ammapaTyphl YIIPaBiIeHUS U MAKCUMAaJIbHOM 3aIlIUTHI.
KoMIuiekToBaHre HU3KOBOJIBTHBIX PACIPEIITYHKTOB.

Bb160p cxembl JUCTAHIIMOHHOTO YIPaBIEHUS, CHTHAJIU3AIMU 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 pacyeTy HU3KOBOJBTHOM
Ka0eNnbHO! CeTH, anmapaTypsl yIpaBIeHHs U 3alUThI, HE TOBTOPSTH OJHOTUITHBIE PACUETHI;

- pe3yNbTaThl PaCU€TOB CBOJUTH B TaOIUIIBL;

- HE YYMTHIBaTh IIE€PEMBIYKM MEXIYy anmnapaTamMHd, CKOMIJIEKTOBAaHHBIMU B €IUHBIN
pacnpenenuTeNbHbIil  MyHKT; Npu pacdyeTe TOKOB K3 pacdyer oOCymIecTBIATH METOJIOM
NPUBEICHHBIX JJIMH C UCIIOJIb30BaHHEM TaOJIHII.

Pa3paboTka pa3genoB KypcOBOTO MPOEKTa OCYIIECTBISICTCS MO HHAMBHAYAILHOMY 3aJaHUIO,
CKOPPEKTUPOBAHHOMY WJIM BBIIAHHOMY PYKOBOJUTEIEM IIPOEKTA.

[TpuMepHBIil TIepedeHb WCXOAHBIX IAHHBIX IS BBITOJHEHHS KYpCOBOTO IMPOEKTAa: CHUCTEMa
pa3paboTKH, CXeMa OUYMCTHOTO 32005, MOITHOCTh M yrojl MaJieHus IU1acTa, ONacHOCTh IJIacTa Mo
rasy ¥ IbUIH, Ta3000MIBHOCTD TIACTA, BEIOPOCOOMMACHOCTD TIACTA, THUIT KOMIUIEKCA (KPEemnu), THIT
Kpenu COIpPsDKEHUs, TUN KoMOailiHa (CTpyra), HIMpUHA 3axBaTa KomOaiiHa (CTpyra), CpemHss
CKOpPOCTh TMojauyn KomOaifHa (cTpyra), KOJWYECTBO IBUTATENeH KoMOaiiHa (cTpyra), THII
MeXaHU3Ma TMoAayu KoMmOaiiHa, 00OpyAOBaHHE Ui yJEpXKaHHWS OYMCTHOrO KomOaiiHa,



o0opynoBaHuE Ui aBTOMATHUYECKOW BBIOOPKM M ONyCKaHHMsS TMOKOro Kalels, THUIl KOHBehepa
OUYMCTHOTO 32005, KOJIMYECTBO JBUTaTelled KOHBeWepa, MeXaHW3allus CPEeICTB JOCTAaBKH IO
OTKAaTOYHBIM  BbIpAaOOTKaM, JICHTOYHBIM  (TUIACTHHYATHIM) KOHBeilep, Teperpyxareib,
o0opysoBaHuEe JJs TNHTAHHUS Kpermu KOMIUIEKca, OOOpyHOBaHUE ISl TbUICTIOABICHUS,
oOopynoBanue ansi OopbObl C BHE3aHBIMH BBIOpPOCAMH, JJIMHA JIaBbl, CYTOYHas J00bIYa,
00beMHBIN BeC (TUIOTHOCTH) YIJIsA, TPOJOJDKATEILHOCTh PadOThl y4acTKa IO JT00BIYE B CYTKH,
KOJINYECTBO pabouux B Hamboisiee 3arpyKEHHYIO CMEHY, PAacCTOSHUS Ui MPOKJIAJKU Kabens
HarnpsbxkeaueM 6 kB (ot LI x TTVIIIL, ot LITIT x PIIII-6, ot PIIII-6 x ITVIIII), mapka xa6ens,
nposnoxkenHoro ot LI k IIVIIII, momHOCT KOPOTKOro 3ambikaHus Ha muHax LTI,
paccrostaue ot LI x PIIIT Huskoro Hanpsibkenus, pacctosinue ot PIITT Hu3koro HanpsskeHus 10
OKHa JIaBbl, TUII JIEOeIKU-TIepeABIKYMKA JICHTOYHOTO KOHBeHepa (Ieperpyskareis), MeXaHH3alus
MOATOTOBKY HHUIII, PACCTOSTHUE ISl OCBEXKEHHMS IITpeKa (YKIoHa, OpemcOepra), OCBEIICHHE JIaBhI.
PexomeHmanmu 1o OpraHM3alMUd M O0ECHEUEHHIO KYpPCOBOTO IPOEKTUPOBAHMS SIBIISIOTCS
MPUMEPHBIMH.

IIpumepst npakmuueckux 3a0aHUll 0N NPOMENCYMOUHOU AmMMmeCmayuu

1. OnpenenuTh CTaTUYECKUA MOMEHT Ha Bajly JBHUTaTelsl MOABEMHOTO KpaHa, a TaKkKe
MOIIIHOCTh, HEOOXOAMMYIO [UIsi TOoIbeMa TIpy3a U CKOPOCTb
BpallleHUs IBUTaTeNsl, €Clu Macca nmoanumaemoro rpyza m=5000kr,
a Macca kproka u 61oka m=300kr. [lepenaTounsie uncna cTyneHen
penykropa: i; = i> = i3 =4; KA. CTyIIEHeW nepenauu 7= n 2= 1 3
=0,92. JluneiiHas ckopocTh moabema rpy3a v = 0,4m/c. duametp
Oapabana 1,2m.

2. Jlama KMHemMaTH4yecKas CXeMa [puUBoJa C
BpaliaTelibHbIM  JIBIDKCHHEM. [lpu BpamieHun, Hampumep
MOBOPOTHOM  TIAaTGOPMBI  DKCKaBaTOpa, CO  CKOPOCTHIO
n/=0,025¢! craTmueckmii MOMeHT Ha mIecTepHe | paBeH
M=3780Hm; x.m.g. xaxaod mnapel nepemaun = 0,95, a

1

nepeaaToyHble yucia nap i; = 2,7, i> = 2,8.

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



3. Onpenenuth NPUBEACHHBIA K Bajly ABUIaTels MOMEHT WHEPLUHMHM YpaBHOBEUIEHHOMN

[IOIBEMHOM JIEOEIKH.

Jansl: Maccsl nogaumaemoro rpyza m =3000kr; noposxHero cocyna mg = 2500kr;
npotuBoBeca m, = 4000kr; ogHOW BeTBM KaHaTa my = S60kr. MoMeHTHl mHepiuu: OapabaHa
J=950xI"M%; mepBoro 3y6uaroro koneca J;/=250kI'm?; BToporo

Jo=70kI'M?; Ttperbero J; =150xI'm?; uerBepToro Jy=SkI'm>
MaxoBblii  MOMeHT portopa msuratenss 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 x = 0,08, koaddumeHT yBennueHus TpeHHs 0T 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 BpallalolliiX MOMEHTOB Ha Bally OapabaHa, HEOOXOUMYIO MPH

R
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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, aumametp nandsl dy = Scwm,
koopduuueHt TpeHus kaueHus komeca f = 0,05,
kodpduuueHT TpeHus ckoimxkeHus mand 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 BEIWYMHY BpallalolliiX 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, aumametp nandsl dy = Scwm,
T

l‘-\-"-\. p—
'u___\_h @_J ko durment TpeHus kaueHus koieca f = 0,05,
%z ko3¢ ¢uIMeHT TpeHus ckonbxkeHus wnang u = 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 Kojieca BaroHetku D, = 35cM, nuamerp mandbl
i [150

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

e
Sy kodpduuueHt TpeHus ckoimxkeHus wmand x4 = 0,08,

TR K03 (UIMEHT yBeNWYeHUs TpeHus OoT pedopn a = 1,4,
nuametp 6apabana nebenku Ds = 0,5M, k.11 6apabana 7 = 0,9, yroa Hak/IoHa nogbeMa a=15",

8. 'enepaTop noctosinHOro Toka I151 ¢ mapasiensHbIM BO30YX /IEHUEM UMEET: MOIIHOCTb
P, =5kBrt; nanpsixenue U, = 230B; ckopocTs BpaieHus 7, = 145000/MuH; CONpOTUBICHHE IIETIH
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 HANPSHKEHUE XOJIOCTOTO X0a reHepaTopa.

10. /IBuraTens MOCTOSTHHOTO TOKa C TapaJIeIbHBIM BO30YKICHHEM UMeeT: Hanpspkenue Uy
= 220B; Tok I, = 43A; ckopocth BpamieHus 7, = 100006/MUH; COPOTUBIICHUE LIETTH KOPs R; =
0,30M; HOMHHAJIBHBIH TOK 0OMOTKH BO30OYxaeHus I, = 1,5A. Onpenenuts 4acTOTy BpaleHHS
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 TMapajuieIbHBIM BO30YyXKIECHHUEM
umeet: HanpsbkeHue U, = 220B; Tok 1, = 102A; uynciio nap nostocoB p = 2; 4UCI0 IPOBOJAHHUKOB B
obmotke sikops N = 600; yucino map mapaieNIbHbIX BeTBeW @ = 2; MarHUTHBIA MOTOK @ =
1,4-102B6; conmpoTupieHne 0OMOTKH sKopst Ry = 0,10M; Tok 006MOTKM B030YyxkaeHus I, = 2,0A.
Ompenemutp DJIC 0OMOTOK SKOpS, HOMHHAIBHYIO YacTOTy BpalleHHUs, HOMHHAIbHBINA
Bpamaronmii MomeHT, KIIJI, conpoTrBieHne mycKoBOTro peocTaTta npu myckoBoM Toke [, = 31, u
IIyCKOBOM TOK IPU OTCYTCTBHMHM ITyCKOBOT'O PEOCTATA.



12. JIBurarenb MOCTOSIHHOIO TOKa HE3aBHCHUMOIO BO30YXKIEHHS BKIIOUYEH 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, oOmoTku BO3OyxaeHusT R, = 0,1970M, compoTuBieHHE ITyCKOBOTO peocTara
R,=1,170M. OmnpenenuTs HOMUHAIBHYIO, TTOTPEOIIEMYI0O W DJIEKTPOMAarHUTHYIO MOIITHOCTH H
MYCKOBOM TOK JBUTaTelIsl IPU HEU3MEHHOM U,.

13. ITacnopTHbIE [aHHBIE ACMHXPOHHOTO KOPOTKO3AaMKHYTOrO JBUTATENs: CKOJbKECHHE
5,=0,05; oOMOTKa cTaTopa COECIWHEHA 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 ACHMHXPOHHOI'O 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 AaCHUHXPOHHBIA JIBUTATENh JBUTATe€llb HMMEET
nacropTHbIE NaHHbIe: HanpshkeHue 380/220B; HomuHANBEHAS MOIITHOCTE P2 = SKBT; HOMUHANbHAS
ckopocTh BpatieHus n2 = 940 o6/mun; KILJ 77, = 74,5%; koadpunment mouHoctu cose , = 0,91.
Onpenenutb MOIHOCTD, TOTPEOIISIEMYIO OT CeTH P, HOMUHAJIbHOE CKOJIbKEHHE, HOMUHAIbHBIN U
ITyCKOBOM TOKH JIBUTATeJIsl IPU COETMHEHUU OOMOTOK CTaTopa B TPEYrOJbHUK U 3BE31Y.

16. PaccunTaTh MOIIHOCTH ABUTATENS U1 AJEKTPONPUBOAA BEHTHIATOPA, CO3IAOLIETO
napienue rasza H = 76 H/m? npu pacxone O = 15 M>/c 1 BBIOpaTh CHCTEMY NPHBO/IA.

17. Hacoc, paboTaromuii B MpoJOIDKUTEIBHOM peXHUMe, co3laeT Hanop H = 8,2M npu
npomsBoguTensHocty O = 0,5M%/c, ckopoctu Bpamienus n = 95006/mun, KIIJ n = 0,6,
yaenpHol Macce Boasl ¥ = 1000H/m>. OmpenenuTs MOIIHOCT JBUTATENS M BHIOPATh CHCTEMY
IpHUBOJIa Hacoca.

18. BriOpaTh aCHHXPOHHBIN JBUTATENH ISl BEHTUIISITOPA, €CIIA TIPHU YaCTOTE BPAILICHUS 1 =
47506/MuH Bpamaronmii MomeHT coctasisieT M = 10H/m. HomuHaneHas 4actoTa BpalieHus iy, =



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

19. JIBurarenb MOCTOSHHOIO TOKa uMmeeT Hamnpsbkenue nutanus U, = 220B u ckopocthb
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. OnpenenuTh MOIIHOCTh JABUTATENS I MEXaHU3Ma, €CJIM 4YacTOTa BpAIICHUS N =
72006/MuH, ob11ee BpeMs LIUKJIa COCTaBIsIeT £, = 120c, BpeMsi pabOThI XapaKTepu3yeTcs:



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

t3=13c, M; = 147Hwm.

25. OnpeenuTh MOITHOCTD BUTATENIsI TOABEMHOTO MEXaHM3Ma, €CITU YacTOTa BPAILCHHUS 71
= 72506/muH, ob1ee Bpems nukia t, = 120c, Bpemst paboThl XapaKTepH3yeTcCs:

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 aTTeCTalys UMEET ENIBI0 ONMPENEIUTh CTEIEHb JOCTHKCHUS 3aIUIAaHUPOBAHHBIX PE3YJIhTaTOB OOYYEHUS 10 AUCHUILUIMHE (MOIYJIIO) 32 MEePHOJ
oOy4eHus1 ¥ TPOBOIUTCS B (hopme 3aueTa.

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

CrtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHbIE CpEICTBA
KOMIIETEHINH

ITIK-8 roTOBHOCTHI0 NPHHUMATH Y4acTHE BO BHeJ[PEHUH ABTOMATH3MPOBAHHBIX CUCTEM YNPaBJIeHUS POU3BOACTBOM

3HaTh -  KOHCTPYKUMM W TNPUHIUIBI JACHCTBHS 1. UTo BXOAWT B CHCTEMY BHEIITHETO JICKTPOCHAOKECHHS TOPHOTO MPETPUATHS?

COBPEMEHHBIX TOPHBIX MAIIIUH;
p p ’ 2. Kakoe obGopynoBanue m cxeMmbl mpumeHstoTcs Ha KPY orxomsmux ot moactaHIuu

(')
- TEXHHYECKUE XapPaKTCPUCTUKN COBPEMEHHBIX TTAHWAX ;

TOPHBIX MAIllUH;
p ’ 3. Kakme uUCTOYHMKM CBe€Ta M OCBETUTEIbHBIE MPUOOPHI MPHUMEHSIOTCS Ha TOPHBIX

?
- NepCreKTUBHBIE HANpABIEHUS Pa3BUTHS TpEANPHATHSX

TOPHBIX MAIlIKH.
p 4. KakoBbl cxemMbl M 00OpyAOBaHHE MEPEABIKHBIX KOMIUIEKTHBIX TpPaHC(HOPMATOPHBIX

MOJCTAHIIUN?

5. Kakumu napameTpaMu XapaKTepPU3YIOTCSl CBETUIILHUKN?

6. KakoBbl Ha3HayeHHe, cXeMbl U O00OpYJOBAHHE NEPEABIIKHBIX MPUKIIOYATEIBHBIX




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

OneHOYHbIE CPENCTBA

MYHKTOB?
7. Kakue TpeOoBaHUS IPEABSBISIIOTCS K CXeMaM dJIEKTPOCHAOKEHHS KaphepoB?
8. KakoBbI TUIIOBBIE CXEMBI BHYTPEHHETO JIEKTPOCHAOKEHUS KapbepoB?
9. Kakue TpeboBaHMs MPEIBABISIOTCS K CXEMaM AJIEKTPOCHAOKEHNUS axT?
10. KaxoBbI THTIOBBIE CXEMBI BHYTPEHHETO JIEKTPOCHAOKEHUsI 000TaTUTEIhHBIX (pabpuk?
11. Yto siBNIsI€TCSI MICTOYHUKOM DJIEKTPOIHEPTUH HA TOPHBIX MPEATPUATHIX ?
12. Kakoe 31eKkTpooO0opy/I0BaHHE YCTAHOBJICHO Ha OJJHOKOBIIIOBBIX IKCKaBaTOpax?
13. KakoBbI cXeMbI BHELTHETO IEKTPOCHAOKEHHS TOPHBIX MPEANPUATHIA?
14. KakoBbI NpUUMHBI HU3KOTO KOA(PPHUIIMEHTa MOIITHOCTHU?
15. KakoBbl 0COOCHHOCTH SJEKTPUDHUKAIIUNA OTKPBITHIX TOPHBIX pabOT?
16. Kakoe smekTpoo0opy/10BaHNE YCTAHOBIICHO HA OYPOBBIX CTaHKax?
17. KakoBbI 0COOCHHOCTH 3JIEKTpH(PUKALINY IIAXT?
18. Kakoe 31ekTpoob0opy/10BaHke YCTAHOBICHO HA MHOTOKOBIIIOBBIX IKCKaBaTOPax?
19. KakoBbl 0COOCHHOCTH dEKTpUDUKAITN 000TaTUTEIBHBIX (haOpHK?
20. Kakoe 351ekTpoo60opy/10BaHHE YCTAaHOBJICHO Ha KOHBEHEPHBIX YCTAHOBKAX?

21. Kakue pexuMbl HEUTpaIu JJICKTPUUECKUX CETEeH HCIOIB3YIOTCS Ha 00OTaTUTEIhHBIX




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

OneHOYHbIE CPENCTBA

22.
23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

dabpukax?

Kakoe 31ekTpo0o00opyioBaHIe YCTAaHOBICHO HA MOIBEMHBIX YCTAHOBKAX MIAXT?

Kakue pexxumbl HEUTpaIu SIEKTPUISCKUX CETEH HCIONB3YIOTCS Ha Kaphepax U IMaxTax?
Kakoe anekTpooOopynoBaHue yCTaHOBIEHO Ha KOMIIPECCOPHBIX YCTAHOBKAX?

B wem gocTtomHCTBA M HEOOCTAaTKM  CETM  C  M3O0JUPOBAHHOM U
TI1yX03a3€MJICHHOMHEUTpabio?

Kakoe anexTpooGopynoBaHue yCTaHOBJIEHO Ha BOJOOTIMBHBIX YCTaHOBKAX?

Ot kakux paKTOPOB 3aBUCHUT TOK YTEUKH B DJIEKTPUUECKON CETH IaXThl HANPSXKEHUEM 10
1000B?

Kakoe anexktpoo0opyoBaHuEe yCTAaHOBJICHO Ha BEHTUJISTOPHBIX YCTAaHOBKAaX IJIABHOTO
MIPOBETPUBAHUS?

Kak OCYHICCTBIIACTCA KOHTPOJIb M30JIALIUN B SJICKTPUYCCKUX CCTAX HAMNPAKCHUCM 10

1000 B?
Kakoe 31ekTpo0o60pyoBaHIe YCTAaHOBICHO HA TATOBBIX MOACTAHIIHIX ?

Kakue ammaparbl 3alUINAIOT OT yTEUEK TOKA HAa 3€MJII0 B CETAX HAIPSDKEHHUEM J10
1000 B?

Kak ocymectBisiercs 3ammuTa oT 01HO(a3HBIX 3aMbIKaHUH B ceTsax Boime 1000 B?




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

OneHOYHbIE CPENCTBA

33. Ha xakom npuHIHIE padoTaeT 3alIUTHOE 3a3eMyIeHuE?

34, Kak onpenensroTcs HIEKTPUYECKHE HArpy3KH JJIEKTPONPUEMHUKOB, JIMHUA U

TpanchopmMaTopoB?

35. Kakume cucrembl U 00OpYyJOBaHUE HJIEKTPUYECKOTO OCBEUICHUS IPHUMEHSIOTCS Ha

Kapbepax?

36. Kak onpezensercs kapTorpaMMa Harpy30K M MECTa pacIioyIOKEeHHsI TOACTaHLUN?

37. Tlo xakuM HOpMaM M Kakue pabouume mecta O0ECIEeUMBAIOTCS HCKYCCTBEHHBIM

OCBEIICHUEM?

38. Kak ocymectsisiercst BbIOOp Tpanchopmaropos I'TIIT?

YMmeTn

- HCIIOJB30BaTh aKTyaJbHbIE CTaHIAPTBl M
HOPMAaTHUBHYIKO JIOKYMEHTAI[MI0 B TOPHBIX
MaIlIHH;

- aHaJIM3UPOBATH COCTOAHUC U TICPCIICKTUBLI
Pa3sBUTHUA TOPHBIX MAIIIWH;

- MHCIOJB30BaTh COBPEMEHHBIE IOAXOABI K
aQHaJIM3y FOPHBIX MAIIVH.

1. OHpGI[eJII/ITI: CTaTUYCCKUIT MOMEHT Ha BaJly JABUTATCIIA NMMOABEMHOI'O KpaHa, a TAKKEe

MOIIIHOCTh, HEOOXOAMMYIO [IJIsi MOAbEMa TIpy3a M CKOPOCTh
BpAaIleHUs IBUTATENs, €CIIM Macca nogHumMaemMoro rpysa m=>5000xkr,
a macca kproka u 610ka m;=300kr. [lepegaTounblie uncna CTyneHen
penykropa: i; = i> = i3 =4; K.I.J. CTyNEHeH nepefadu 1= 1 2= 1 3
=0,92. JluneitHas ckopocTh moabeMa rpys3a v = 0,4m/c. Inametp
Oapabana 1,2m.




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

OneHOYHbIE CPENCTBA

2. Jlana KMHEMaTU4ecKas CXemMa T[pPUBOJA C
BpallaTelbHbIM  IBMKEeHHEM. [lpu BpamieHuu, Hanpumep
MOBOPOTHOM  MiaTgopMbl  3IKCKAaBaTOpa, CO  CKOPOCTHIO
n/=0,025¢! craruueckuii MOMeHT Ha ImecTepHe 1 paBeH

1

M~3780Hwm; xk.m.a. xkaxaod mapsl nepemaun = 0,95, a
nepenaToyHble yucna nap i; = 2,7, i> = 2,8.

OHpeI[eJ'II/ITB CTaTHYECKUH MOMEHT U CTaTUYCCKYIO MOIIIHOCTH Ha Baly ABUTaTCIIA.

3. OnpenenuTh NPUBEACHHBIN K Bally JIBUTAaTesl MOMEHT MHEPIMU YPABHOBEIIEHHOMU
MOILEMHOM JIEOETKH.

Hanbl: Maccel nmogaumaemoro rpysa m =3000kr; mopoxkHero cocyna mg = 2500kr;
npotuBoBeca m, = 4000kr; oxHOM BeTBH KaHaTa myi = S60kr. MomeHTHl uHepuu: O6apabaHa
Js=950kI"mM?; mepsoro 3y64aroro xoneca J;=250xI'M?; BToporo
J>=70kI'mM?; Tperbero J; =150kI'm?; werBeproro J,=SkI'm?
MaxoBblii MOMEHT poTopa msurarens GD? =400krm>.
Ilepenarounsie yucna i;=5, Bropoit i>=6. J{uamerp Gapabana
D=3m. Cxopoctb npurarens n=58000/MuH.




CtpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaTbl 00yUeHHs OneHouyHbIE CPECTBA
KOMITETEHIIUH
Bnagets - METOJMKAMM aHaJlu3a COCTOSHUS TOPHBIX 4. OnpenenuTh BEITUYHHY BpALIAIONIMX MOMEHTOB Ha Bally 6apabaHa, HEOOXOAUMYIO IIPU

MaIuH U 000pyI0BaHUS;

- COBPEMEHHBIMM METOJUKaMU pacuera Hu
MIPOEKTUPOBAHUS TOPHBIX MAILIUH;

- HaBbIKaMH ITOMCKa U aHaJInu3a I/IH(l)OpMaHI/II/I 0
MEPCICKTUBHBIX MECTOAAaX I'OPHBIX MalllWH.

~ noIbeMEe  BarOHETKM  BBEpPX IO  YKIOHY  TpHU
\'\\\ YCTaHOBUBIIEMCS IBUKEHHUH, €CJIM Macca TMOJIE3HOT0 rpy3a
= | 1;‘:7"?"‘\'““ m = 750kr, Macca BaroHETKH m, = 250Kr, TuaMeTp Koyeca
‘\7 BaroHeTku D, = 35cM, nuamerp uandel dy = 5ScwM,
R
v =
MH\“\.._‘-Q“\" koopduuueHt TpeHus Kayenus komeca f = 0,05,

= kod(p¢umueHnt TpeHus ckombxkeHus mand ux = 0,08,

-

Kod(hpuImeHT yBenudeHus: TpeHus ot pedopa a = 1,4, nuamerp 6apabana nedenku Ds = 0,5M,
K.I1.71. 6apabana 7 = 0,9, yron HakjIoHa nogbeMa a=15".

5. Onpenenuth BEIMYMHY BpaIlAIOIIMX MOMEHTOB Ha Bally OapabaHa, HeOOXOJUMYIO TIPH

~ NOJbEME BaroHETKH BBEPX IO YKIOHY TIpU pasroHe
O \\\ BAarOHETKH C YCKOpPEHHEeM 1M/c?, ecl Macca IMONE3HOTO
— i\_\‘;ﬂ rpy3a m = 750kr, Macca BaroHeTKU m, = 250kr, nuameTp
ESD \7 Kojieca BaroHeTku Dy, = 35cm, auametp nandsl d, = Scwm,

q“‘*‘x\%‘_ P ko durment TpeHus KadeHus kojeca f = 0,05,

= kod(pdunueHtT TpeHus ckoiubxkeHus unand u = 0,08,

Kod(ppuImeHT yBenudeHus: TpeHus ot pedopa a = 1,4, nuamerp Gapadana nedenku Ds = 0,5M,
K.IL.11. Gapabana 7 = 0,9, yron HakioHa nogbema a=15",
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6. OnpenenuTh BEIMYMHY BpaIAIOIIMX MOMEHTOB Ha Bally OapabaHa, HeOOXOJUMYIO TIPH

~ NOJTbeME BAarOHETKH BBEPX IO YKIOHY TPU TOPMOKCHHH
\‘.‘_\ BAarOHETKM C 3aMejuleHueM -1M/c?, ecti Macca I0Je3HOro
5 | 1;}‘;% rpy3a m =750Kr, Macca BaroHeTku m, = 250Kr, quameTp
‘\7 Kojieca BaroHeTku D, = 35cm, auametp nandsl d, = Scwm,

% I‘-\-"-\. —_—
=T Ko3(Q(QUIMEHT TpeHuss KaueHus kojeca f = 0,05,
= kod(p¢umueHnt TpeHus ckombxkeHus mand u = 0,08,

KO3 PHUIMEHT yBeIHueHUs TpeHus oT pedopa a = 1,4, muamerp Oapabana nedenku Ds = 0,5Mm,
K.I.71. 6apabana 7 =0,9, yron HakJIoHA Togbema a=15".

IIK-14 roTOBHOCTHI0 Y4aCTBOBATh B HCCJIEJ0BAHUAX 00bEKTOB NPO(PecCHOHAILHOM AeSITeJIbHOCTH U UX CTPYKTYPHBIX 3JIEMEHTOB

3HaTh

- OCHOBHBIC COCTABHBIC YaCTHU I'OPHBIX MalllWH
1 000pyIOBaHUS,

-  OpUHIUNBL  (PYHKIIMOHUPOBAHMS TOPHBIX

1. Kakue paboune MecTa U Kak PacCUUTHIBAETCS OCBEIIEHNE TOUCUHBIM METOIOM?




CtpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaTbl 00yUeHHs OneHouyHbIE CPECTBA
KOMITETEHIIUH
MAaIIvH U 000pyIOBaHUS; 2. Kak nmpou3BOAUTCS pacyeT JMHUM SJIEKTPONEPEIaun s TPYIIbI SIEKTPOTPUEMHUKOB?
- TEXHUYECKUE XaPaKTEPUCTUKHU U MapaMeTphbI
FOPHBIX MAIIUH U 000PYI0BAHUS. 3. Kakmne paboume MecTa M KaK PACCUMTHIBACTCS OCBEIICHHE METOJ0M KoddduimeHTa

HCIOJIL30BAHUS?

4. KakoBbl OCHOBHBIE JSHEPreTHYECKHE [IOKA3aTeIH  AJIEKTPOXO35AUCTBA TOPHBIX
NpEaNpUITHI?

N

. KakoB mopsiiok pacueTra OTKJIOHEHUN HAIPSKEHUS Y JIEKTPOITPUEMHUKOB?
6. Kak paccunThIBaeTCs 3alIUTHOE 3a3€MJICHHE Ha Kapbepax?
7. B yeM 3akito4aeTcsi METOJl OTHOCUTENIbHOM OCBEIICHHOCTH PacyeTa OCBEIICHUS?

8. Kak ocymectBisercs HOPMHUPOBaHHME pacxofa dJJIEKTPOSHEPIHHM Ha TOPHBIX
NPEaNPUATHSIX?

9. YUro Takoe Kod(hPHUITMEHT MOIITHOCTH ¥ KO DHUIIMEHT peaKTUBHON MOIIIHOCTH?
10. Kak ocymiecTisieTcst y4eT U TapupHUKaIHs IEKTPOIHEPTUU Ha TOPHBIX MPEIIPUATHSIX ?

11. Yro Takoe HE3aBUCUMBI MCTOUHUK MHUTAHUS B CHUCTEME DJICKTPOCHAOKEHUS TOPHBIX
IPEIITPUATHIA?

12. Yto Takoe pacueTHbIC DJJCKTPHUUECKHE HArPy3KH © KAKUMH METOJaMU OHH
ONpeeNsoTCs?

13.KakoBbl OCOOCHHOCTH YCIIOBUM OKCIUTyaTalldd dJICKTPOOOOPYIOBAaHMS MAIIUH U

KOMIIJICKCOB KapbCpoOB H Tp€6OBaHI/I}I, MNPpEABABIACMBIC K HCIOJHCHHIO KapbCPHOI'O
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3JIEKTPOOOOPYIOBAHMS.

14. CocTaBuTh MKpPATKO OMUCATh AJIEKTPUYECKYIO CXEMY MPHBOAA XOJAOBOTO MEXaHH3Ma
pOoTOpHOTO 3KCKaBatopa mo cucreme ['-/], kpaTko ommcaTth W OXapakTepuU3OBaTh €€
O0COOEHHOCTH.

15.0xapakTepu3oBaTh 0COOCHHOCTH YCIOBUI AKCILTyaTaI[UH JICKTPOOOOPYI0BAHUS MAIITUH
U KOMIUJIEKCOB IIaXT M TEPEeYHCIUTh TPEOOBaHUS, MPEABABISAEMbIE K HCIIOIHEHUIO
3JIEKTPOOOOPYIOBAHMUS.

16.0xapakTepu3oBath paboO4Yue PEKUMBI M HArpy304YHBIC TUTPAMMBI AJICKTPOIPHUBOIOB
[JIaBHBIX MEXaHM3MOB MHOT'OKOBILIOBBIX 9KCKaBaTOPOB.

17. CocTaBUTh M KpATKO OINHUCATh CXEMY 3JIEKTPOOOOpPYIOBAHUS M YIPABICHUS CTaHKA
BpALIATEIbHOI0 OypeHHsl ¢ MHOTOJBUTaTEIbHBIM IIPUBOIOM.

18. KpaTtko oxapakTepu30BaTh YCIOBHS BOSHUKHOBEHMS MOXKAPOB OT JIEKTPUUECKOTO TOKA,
MepBbI UX MPETYNPEKACHUS U CIIOCOOBI TYILICHUS.

19. Oxapakrepu3oBaTh OCOOCHHOCTH YCIOBHH SKCIUTyaTalldd 3JIEKTPOOOOPYAOBAaHUS
MallUH M KOMIUIEKCOB OOOTaTHTENbHBIX (aOpUK M MNEpeYuCIUTbh TpeOOBaHUS,
IpEeIbsBIIsEMbIE K HCIIOJHEHHIO 3IEKTPOOOOPYI0BaHHUS.

20. Kak ocymecTBisercs TIpoBEpKa M UCHBITAHUE  3a3€MIIIOIIMX  YCTPOWCTB
JIEKTPOYCTAaHOBOK Kapbepa?

21. Oxapakrepu3oBaTh paboune peXMMbl U HArpy304HbI€ AHArpPaMMBbl 3JIEKTPOIPUBOIOB




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

OneHOYHbIE CPENCTBA

22.

23.

24.

25.

26.

27.

TJIaBHBIX MEXaHHU3MOB OJHOKOBIIOBBIX 3KCKaBaTOPOB.

CocTaBuTh U KpaTKO OMKCATh MPUMEPHYIO CXEMY 3a3eMIISIONIEH CeTH Kaphepa U yKa3aThb
napaMeTphbl €€ OCHOBHBIX 3JIEMEHTOB.

[TpuBecTH mpUMEpHBIE CXEMBI AIEKTPOCHAOKEHUST HEOOJNBIINX, CPEIHUX U KPYIMHBIX
KapbepoB, 0003HAYUTh OCHOBHBIE 3JIEMEHTBI U KPATKO OMUCATh X OCOOEHHOCTH.

CocraBuTth cxemy nepsuuHoi kommytanuu I'TIII ropHoro npeanpusTys As NEPBUYHOIO
HanpspkeHus 35 kBc kopotko3amsbikarenem u otaenureneM. Ha I'TIIT ycranoBneHo nBa
cuioBeIxX Tpanchopmaropa TM—10000/35.

[lepeuncnuTh OCHOBHBIE TpeOOBAaHHUS, KOTOpPhIE HEOOXOAUMO COONIONATH IPH
npoekruposanuu I TIII kapsepa.

[lepeuncnuTh OCHOBHBIE TPEeOOBAaHUS, KOTOpPbIE HEOOXOIUMO BBIOIHATH MPH
NPOCKTHUPOBAHUM  YYAaCTKOBBIX KapbepHBIX TpaHC(HOPMATOPHBIX MOJACTAHIUN U
[IPUKIIIOYATEIbHBIX ITYHKTOB.

OOBSACHUTD TPUPOAY BO3HUKHOBEHHS aTMOC(EPHBIX NEepeHaNpsHKEHUH U CIIOCOObI
3aIUTHI BO3AYIIHBIX CETEH OT TPO30BBIX Pa3psiioB.

YMmeTn

- BBIIENIATh B KOHCTPYKI[MHM TOPHBIX MAIIUH U
000pyI0BaHUsI OCHOBHBIC COCTABHBIC YACTH,

- pa3pabarbiBaTh KHHEMATHYCCKHE CXEMBI
TOPHBIX MaIlliH U 000pyIOBAHUS;

- OIICHMBATh MapaMeTPbl TOPHBIX MAIIUH U
000pyIOBaHUS.

o 7. OnpenenuTs BEINYMHY BpalllaloliX MOMEHTOB Ha
O \\-\\ Bajly OapabaHa, HEOOXOOUMYIO TIpH CIIyCKE IIyCTOU
T

— = BaroHeTku (yckopenus +1m/c?), ecaum Macca MONE3HOTO
n
5 1557y ™ rpy3a m = 750 xr, Macca BaroHeTKu m, = 250Kkr, quamerp

e
= \7 Koieca BaroHeTku D, = 35cMm, amamerp nandsl d,=5cwM,
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kod(urment TpeHust kaueHus koseca f = 0,05, kod3pHUIMEHT TPEHUS CKOJIBKECHHS nand u =
0,08, koadhpuruenT yBenudeHus: TpeHus ot pedopn a = 1,4, nuamerp 6apabana nedenku Ds =
0,5M, K.11.71. 6apabana 57 = 0,9, yron HakioHa noasema a=15".

8. 'enepaTtop nmocrosiHHOTO TOKA [151 ¢ mapanienpbHbIM BO30YKIEHUEM UMEET: MOIIIHOCTh
P, =5xBrt; nanpsokenune U, = 230B; ckopocth Bpamenus n, = 145000/MuH; cOnpoTUBIEHUE
nenu sikops R, = 0,6350M; conporuBieHne 0OMOTKH BO30yxaeHus R, = 910M; MarHUTHBIE U
Mexanudeckue norepu P = 0,052P,. OnpenenuTb HOMUHAIBHBIA TOK sikops, DC oOMoTkH
SKOPsI B HOMHHAJIBHOM PEXHUME, SJEKTPUUECKHE IOTEPU U CyMMapHbIe IOTEPH, IOTPEOIIIEMYIO
(Mexarn4deckyro) MomHOcTh U KIIJ] B HOMUHAITEHOM pEKUME.
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9. I'eHepaTop MOCTOSHHOTO TOKa C MapaiieIbHbIM BO30YXJACHHEM HMEET: YUCIIO Tap
MOJIIOCOB p = 2; YUCJIO BUTKOB SKOpsS w = 124; 4uciio map mapajulebHbIX BETBEU a = 2;
CKOPOCTb BpalteHus n, = 285000/MuH; conpoTuBiacHue nenu skops R; = 0,04 Om; Tok 0OMOTKH
Bo3Oyxkaenus I, = 2,0A; DJIC B HOMuHanpbHOM pexume E, = 234,4B; HOMUHAIBHBIA TOK
reneparopa I, = 108A, KIIJ 7 = 0,89. OnpeaenuTh MOIIHOCTH 3JIEKTPOMAarHUTHYIO,
noTpebyiseMyl0 M Ha BBIBOJIaX TIEHEpaTopa, CYMMY I[OTEpb, MOTEPH DIEKTPUUYECKHE,
n00aBOYHbIE, MEXaHUUECKUE U MAaTHUTHBIE U HAIIPSXKEHUE XOJIOCTOr0 X0/1a TeHEpaTopa.

Bnanets

- METOJIUKOM CTPYKTYpPHO-(PYHKIHNOHAIHHOTO
aHaJIM3a TOPHBIX MAIIUH U 000PYIOBaHUS;

- METOJMKAMHU pacdyeTa OCHOBHBIX [TapaMeTPOB
TOPHBIX MAaIlliH U 000pYy10BaHMUS;

- METOJMKAMM IIPOEKTUpPOBAHMs JeTallell MU
y3JI0B TOPHBIX MAIlIUH U 000pYyIOBaHUSI.

10. /IBurarens MOCTOSTHHOTO TOKA C IMapajuIeIbHBIM BO30YKIeHHEeM uMeeT: Hanpsbkerue Uy,
= 220B; Tox I, = 43A; ckopocTh BparieHus 7, = 100006/MuH; CONPOTUBIICHUE LIETIH SIKOPSI R; =
0,30M; HOMUHAJIBHBIA TOK OOMOTKH BO30YyxneHus I, = 1,5A. Onpeaenuts 4acToTy BpalleHUs
SIKOpS1, €CJTM HaNpsiKEHUE, MOIBEIEHHOEe K 0OMOTKe sSIKOpsi, MOHM3UTH 10 200B, a Bparmaromimii
MOMEHT Ha Bay ABUTATENS U TOK BO30YXKICHHUS OCTABUTH MPU ITOM HEH3MEHHBIMHU.

11. YeThIpeXnOIIOCHBIN JBUTATENb MOCTOSHHOIO TOKA C MapajlieIbHBIM BO30YKICHUEM
nmeet: Hanpspkerue U, = 220B; Tok [, = 102A; yuciio nap noirocoB p = 2; YUCIIO NPOBOJIHUKOB
B oOMoTKe sikopss N = 600; ymrcino nmap nmapauielbHbIX BeTBe @ = 2; MarHUTHBIA MOTOK @ =
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1,4-102B6; conpoTtusiaenne 0OMoTkH kops R, = 0,10M; Tox 06MOTKH Bo30ykaeHus I = 2,0A.
Omnpenenuts D/IC 0oOMOTOK SIKOpSi, HOMMHAJIBHYIO YacTOTY BpAalIeHHsS, HOMHHAJIbHBIN
Bpaaromuii MomeHT, KI1/I, conpoTuBiieHne nmyckoBoro peocrara npy MyckoBoM Toke I, = 3/, u
IIyCKOBOM TOK IIPY OTCYTCTBUU IIyCKOBOT'O PEOCTATA.

12. JIBurartenb NOCTOSHHOTO TOKAa HE3aBUCHUMOIO BO30YXKJCHHS BKIIOYEH B CETh
HanpspkeHueM U, = 220B u npu HoMuHaJIbHOM BpaaromeM moMente M, = 101,7Hwm pa3BuBaer
CKOpocCTh BpameHus n, = 750006/mun ipu KI1 7, = 0,75. ConpoTuBnenuss 0OMOTKH sIKOps R, =
0,4430M, oOMoTkm BO30YXkaeHus R, = 0,1970M, compoTHBIEHHE ITYCKOBOTO peocTaTa
R,=1,170M. OnpenenuT HOMHHAIBHYIO, TOTPEOIISIEMYIO U JIEKTPOMArHUTHYIO MOIITHOCTH
IIyCKOBOM TOK ABUTATEIIs IIPU HEU3MEHHOM U,.




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 3a4YTeHO0» — OoOydJaroniuiicss IeMOHCTpUpyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MarepHuaya, JOMYCKaeT CYHIECTBEHHbIE OIIMOKHM, HE MOXKET I[0Ka3aTh
MHTEJJICKTyaJIbHbIe HABBIKU PELIECHUS MPOCTHIX 3a1a4.

[ mpoBeneHUss KOHTPOJS 3HAHWW, YMEHHMM U HABBIKOB CTYAEHTOB 10 JUCLUIUIIMHE
pa3paboTaHbI:

— TEOPETHUYECKUE BOMNPOCHl MJII CAMOKOHTPOJS INpU NOArOoTOBKE K 3aueTy; IlepeuyeHb
NPHUMEPHBIX BOIIPOCOB /IS 324€eTa

1. YTo BXOAUT B CHCTEMY BHEIIHETO 3JIEKTPOCHAOKEHHS TOPHOTO TPEATIPUATHSA?

2. Kakoe o6opynoBaHue u cxeMbl IpuMeHsifoTcst Ha KPY oTxoasmmx ot noacTaHiuy TUHUSIX ?

3. Kakue HUCTOYHMKHM CBETa M OCBETUTENIbHBIE NPUOOPHI MPHUMEHSIOTCS Ha TOPHBIX
peAnpUsATHIX?

4. KakoBbl cxeMbl W OOOpYJOBaHWE TEPEIBMKHBIX KOMIUICKTHBIX TpaHC()HOpPMaTOPHBIX
MOJACTaHIUNA?

5. KakuMu mapameTpamu XapakTE€pHU3YIOTCS CBETUIILHUKHU?

6. KakoBbl Ha3Ha4YeHHEe, CXeMbI U 000pYyI0BaHUE MEPEIBUKHBIX MPUKIIIOYATENbHBIX TYHKTOB?
7. Kakue TpeOoBaHMS MPEIBABISIOTCS K CXEMaM JIEKTPOCHA0KEHUS KapbepoB?

8. KakoBbI TUIIOBBIE CXEMBI BHYTPEHHETO 3JIEKTPOCHAOKEHUST KaphepoB?

9. Kakue TpebGoBaHMs PEIBSIBISIOTCS K CXEMaM JIEKTPOCHA0KEeHUS MIaxT?

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

11. Yto sIBAsI€TCSI MICTOYHUKOM 3JIEKTPOIHEPTUH HA TOPHBIX MPEANPUATUAX ?



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Kakoe anekTpoo6opynoBaHUE YCTAaHOBJIEHO HA OJIHOKOBIIIOBBIX SKCKaBaTopax?
KakoBbI cXeMbl BHEITHETO JIEKTPOCHAOKEHUSI TOPHBIX MPEITTPUATHIN?

KakoBbl mpuyuHbI HU3KOTO KO3 (UIIMEHTa MOIITHOCTHU?

KakoBbl 0cOOEHHOCTH 3MEKTPUDUKAIIUN OTKPBITHIX TOPHBIX paboT?

Kakoe 31exTpoobopyaoBaHie yCTaHOBIECHO Ha OypOBBIX CTaHKAX?

KakoBbl 0coOeHHOCTH 3IeKTpUHUKAIIAN TTaXT?

Kakoe anekTpoo6opynoBaHUE YCTAaHOBJIEHO Ha MHOTOKOBIIIOBBIX SKCKaBaTopax?
KakoBbl 0coOeHHOCTH 31eKTpUDHUKAITINA 000TaTUTEIBHBIX (haOpHK?

Kakoe 31exTpoobopyaoBaHie yCTaHOBICHO Ha KOHBEHEPHBIX YCTaHOBKaX?

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

Kakoe anekTpoo6opynoBaHUE YCTAaHOBJIEHO HA MOJIBEMHBIX YCTAaHOBKAX IIaXT?
Kakue pexxrmMbl HEUTpaIu NEKTPUUECKUX CETEeH UCTIOJIb3YIOTCS Ha Kapbepax M Imaxrax?
Kakoe anekTpoo6opynoBaHuE YCTaHOBJIEHO Ha KOMIIPECCOPHBIX YCTAHOBKAX?

B qyeMm JOCTOMHCTBA " HEJIOCTaTKH CeTH C M30JIMPOBAHHOMN "
I1yX03a3eMJIEHHOMHEUTpablo?

Kakoe 31exTpoobopyaoBaHie yCTaHOBICHO Ha BOJAOOTIMBHBIX YCTAaHOBKAX?

Ot kakux (aKTOPOB 3aBUCHUT TOK YTEUKHU B SJCKTPUUECKOIN CETH IIaXThl HAPSHKEHUEM JI0

1000B?

Kakoe 31eKkTpoo0opyi0BaHHE YCTAHOBJIEHO HAa BEHTHJIATOPHBIX YCTAHOBKAaX IJIABHOTO
IIPOBETPUBAHUSA?
Kak ocymecTBiseTcss KOHTPOJIb U30JSLUUHN B AJIEKTPUUECKUX CETAX HANPSKEHHUEM J10

1000 B?
Kakoe anekTpoo6opyioBaHUE YCTAaHOBJIEHO Ha TATOBBIX MOACTAHIUAX?

Kakwue anmapatel 3anumiaroT OT yT€YEK TOKa Ha 3eMJII0 B ceTAX HanpstkeHuem a0 1000
B?

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

Ha xaxom mpuHuune pabotaeT 3amuTHOE 3a3eMiieHue?

Kak omnpenensitoTcs 3JIEKTPUUECKUE HArpy3Kd dSJCKTPONPHUEMHUKOB, JUHHA U
TpanchopmMaTopoB?
Kakne cucrempl u 00OpymOBaHHE 3JIEKTPUYECKOTO OCBEINCHHS HPUMEHSIOTCS Ha

Kapbepax?



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Kak onpenensiercst kaprorpamma Harpy30K U MECTa pacrojoKeHUs MOICTaHIUi?

[To xakuM HOpMaM M Kakhe padbouune MecTa OOEeCIeUHMBAIOTCS HCKYCCTBEHHBIM
OCBellICHUEM?

Kak ocymectBnsiercst Be16op Tpanchopmaropos I'TITT?
Kakue paboune Mecta U Kak pacCUMTHIBACTCS OCBEIICHUE TOUYCYHBIM METOIOM?

Kax npounsBoauTcs pacueT JIMHUMN AJIEKTPONEPEAAYN ISl TPYIIIIBI 3JIEKTPOIPUEMHUKOB?

Kakne paboume Mecta M KaK pPacCUMTBIBACTCS OCBEIICHHE METOJOM KO3 QHUIMEeHTa
WCIIOb30BaHUS?

KakoBbl OCHOBHBIE JHEpPreTUYECKHWE [OKa3aTedu JJIEKTPOXO3SHUCTBA TOPHBIX
NIPEANPUATHIL?
KakoB nopsiiok pacuera OTKJIOHEHU HATPSKEHUS] Y AJIEKTPOIPUEMHUKOB?

Kak paccuntbiBaeTcs 3alIIUTHOE 3a3€MJICHUE HA Kapbepax?

B uem 3akirouaercs METO OTHOCHUTEJIbHOM OCBCIICHHOCTHU pacucTa OCBGH_IGHI/IH?

Kak ocymecTBisiercs HOPMHpPOBaHHME pacxoja dSJCKTPOIHEPrUd Ha TOPHBIX
peAnpUATHIX?
Uro Takoe K03 PUIMEHT MOIIHOCTH ¥ KOA((PUIIMEHT peaKTUBHON MOIIHOCTH?

Kak ocymecTBisiercs yder u Tapudukamus 3JeKTPOIHEPTUN Ha TOPHBIX NPEANPUATUAK?

Uro Takoe HE3aBUCUMBIM HCTOYHHK MHUTAHUS B CHCTEME 3JIEKTPOCHAOKEHHUS TOPHBIX
NPEINPUATHIT?

Uro Takoe pacyeTHbIE ANEKTPUUYECKUE HArPy3KH U KaKUMU METOJJaMH OHU OIPEEIIIIOTCS?

51.KakoBbl 0OCOOEHHOCTM YCIOBHUH SKCIUTyaTallUd dJEKTPOOOOPYIOBaHHMS MAIIUH |

52.

KOMILUIEKCOB KapbepoB M TPeOOBAaHWs, MPEIBSBISEMbIE K HCIOJHEHHIO KapbepPHOTO
AIEKTPOOOOPYIOBAHHS.

CocTaBUTh MKPATKO OMHUCATh 3JEKTPUUECKYIO CXEMy IPHUBOJA XOJOBOTO MEXaHH3Ma
POTOPHOTO 3KCKaBaropa mo cucreme [-JI, KpaTko ommcath W OXapaKTepH30BaTh e
0COOEHHOCTH.

53.0xapakTepu30BaTh OCOOCHHOCTH YCIOBUI KCILTyaTalluM 3JIEKTPOOOOPYIOBAHUS MAIIUH

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

54.0xapakTepu3oBaTh paboO4He pPEXHUMbl W HArpy304HbIC IUTPAMMBI SJIEKTPOIPUBOJIOB

55.

TIaBHBIX MCXAaHU3MOB MHOT'OKOBIIIOBEIX 3KCKAaBaTOPOB.

CocTaBUTh M KpPAaTKO OMHUCATh CXEMY 3JIEKTPOOOOpPYIOBAaHWS M YIPABICHUS CTaHKa
BpalaTeIbHOro OypeHus: ¢ MHOTOJJBUTATEIbHBIM IPUBOIOM.



56. KpaTtko oxapakTepu3oBaTh YCIOBUS BO3HUKHOBEHHS MOXKAPOB OT JIEKTPUUECKOTO TOKA,

57.

58.

59.

60.

61.

62.

63.

64.

65.

MEPBI UX MPERYNPEKICHUS U CIIOCOOBI TYIICHUS.

OxapakTepu30BaTh OCOOCHHOCTH YCIOBUH AKCILTyaTallH 3IEKTPOOOOPYI0BAHUS MALIMH
¥ KOMIUIEKCOB 000TaTUTENbHBIX (HPaOpUK M NEPEeUUCIUTh TPEOOBAHMS, MPEABIBIsIEMbIC K
UCTIOJHEHUIO 3JIEKTPOOOOPYTOBAHHUS.

Kak ocymectBisiercss mpoBepka W  HUCHBITAHHE  3a3€MIIIOIIUX  YCTPOWCTB
AJIEKTPOYCTAaHOBOK Kapbepa?

OxapakTepu3oBaTh paboune PEeKUMbl M Harpy304HbIE TUArpaMMbl 3JEKTPONPHUBOIOB
TJIaBHBIX MEXaHU3MOB OJJHOKOBILIOBBIX 3KCKAaBAaTOPOB.

CocTaBuTh U KpaTKO OMHCATh MPUMEPHYIO CXEMY 3a3eMIISIIOIIEH CeTH Kapbepa U yKazaThb
MapaMeTpbl €€ OCHOBHBIX 3JIEMEHTOB.

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

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

[lepeuncniuTh OCHOBHBIE TpeOOBaHUS, KOTOPhIE HEOOXOIWMO COOJ0OIAaTh TPH
npoektupoBanuu ['TIIT kapbepa.

[lepeuncnuth OCHOBHBIE TpeOOBaHUS, KOTOpbIE HEOOXOAMMO BBINONHATH IPH
MPOEKTUPOBAHUM  YYaCTKOBBIX KapbepHBIX TpaHCPOPMATOPHBIX MOJACTAHIUN U
MIPUKITIOYATEIbHBIX TYHKTOB.

OOBSICHUTD TPHUPOAY BO3HMKHOBEHHS aTMOC(HEPHBIX NEPEHANPSHKCHUH W CHOCOOBI
3alIUTHI BO3AYIIHBIX CETEH OT TPO3OBBIX Pa3psIIOB.

Ilpumepsl npakmuueckux 3a0anuii 011 RPOMEIHCYMOUHOI ammecmayuu

Bpewms na
Howmep
. Tema 3aHaTHA NPOBEAECHUE
S 3aHSTHS
Q =
¢ 2 g 3aHsATHS (Yac.)
< [
8 H
3. 3.4 . . 1
1. Pacdet no3eMHOM 3JIEKTPUYECKON CETH
3. 6 l. Pacuer TOKOB KOPOTKOro 3aMbIKaHMs B | 1
IOJI36MHBIX YYaCTKOBBIX CETAX
4. 8 2. Bri6op anmapartyps! ynpasienus u 3amuTsl | 0,5
4;5 10 3. Br160op ycTaBoOK 3amuTh 0,5




6. 14 4. Pacuer 3aIUTHOTO 3azemieHusd | 1

AJIEKTPOYCTAaHOBOK.

7. 16 5. Pacuer snexkrpruueckoro ocBemnieHus: padbounx | 1
MECT.
6. KomneHcanuss  peakTHBHOM ~ MOUIHOCTH.

9. 18 Ornpenenenre MOIIHOCTH M 4YMCIA KOHAEHCATOPOB | 1

HEOOXOAMMBIX IS TIOBBIMICHUS Kod(dduimenrta
MoInHocty Ha muHax I'TITT.

Bcero: 6

3ananne Ha KypCcOBOE POCKTHPOBAHNE

1.
| 231501 (92 1 (ST

2. KpaTkas xapakTepucTHKa dJIEKTPOCHA0KEHUS U OCBEIIEHUS TIOJJ3EMHOTO PYIHHUKA. ..........
3. DACKTPOCHAOIKEHUE M OCBEIIICHIIC . . . ...t et enteeneente et enteteeneenteate et eae et eteeneeneeneeaanens
3.1. Pacder s1eKTpUYECKOro OCBEIICHUS U BEIOOP OCBETUTEIBHBIX TPHOOPOB. ... o'vveuvnens..

3.2. Pacuer JNEKTPUUECKUX Harpy3ox HNpENIPUATHS u BBIOOp CUJIOBBIX
TPAHCPOPMATOPOB.....eeneveeutieeiteetieaireeteeseteeseassseenseessseesseassseaseessseesseesssesnseessseenseessseenseesseens

3.3. BeiOop cXeMbl JIEKTPOCHAOKEHHUS U PACUET IICKTPUUCCKUX CETCH...uvnnrrenrrennnnnnsn.
3.4. [locTpoeHune cXeMbl 3aMEIICHHS U PACYET TOKOB KOPOTKOTO 3AMBIKAHUS . .. 'vueveeennnnsn.
3.5. Beibop u nposepka anekTpoodopymoBanust ITIIT. ...,
3.6. PacyeT 3aIIUTHOTO BABEMITCHHS . . . e e v vttt e et e e 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 uueenttenteenteente et enaeenseenneeeneenneeneeennes
3.8. PerteiHast 3aIIHTA M ABTOMATHKA. ... .uventeentte et entte et enttennte et eanaeenteenneeaeeaanaeans

3.9. OcHOBHBIE TEXHHUKO-DKOHOMHYECKHE TIOKA3aTeIM DJIEKTPOCHAOKEHHUS  IMOA3EMHOTO
021 170 1

CIIMCOK
JIATEPATYPDL. ... e,



BapuanT 1

[TapameTp En. uzm 3HayeHue nmapamerpa KonnuectBo
BricoTa ropHo#i BEIpabOTKH M 3
PaccTosiHue OoT KpOBIU BBIPAOOTKHU 10 " 0.5
TOYKH MOJBECA CBETUIIbHUKA ’
PaccrosiHne Mexy CBETMIIBHUKAMHU M 3
JlmiHa  OocBelaeMoro  MOMENICHUS 50
(HACOCHOM Kamepbl) v

WIHDUHA OCBEIAEMOTO NOMENEHHS | o 6
(HACOCHOM Kamepbl)

Paccrosane or mnosa kKamepel 10

paboueld  TOBEPXHOCTH  (HACOCHOW | M 1,5
KaMmephl)

Bricota ocBemaeMoro - moMeuieHHs 2
(HACOCHOM Kamepbl) v

Pa3meps! rapaxka: qyinHa M 25
HIMprHa M 7
BBICOTA M 6
Pa3meps! kBepuiara, mTpeka: AIMHa | M 300
IMpUHA M 6,5
BBICOTA M 6
Pa3mepsl 3a00i opra: qirHa M 23
HIMpPUHA M 6
BBICOTA M 6
Pa3mepsl peM nyHKTa: JUIMHA M 28
HIMprHa M 4
BBICOTA M 6
[lepeuenp AIEKTPONPUEMHUKOB

MOBEPXHOCTH:

CKUnoBO# mognLeM kBT 2x1300
KnerreBoii nognem kBT 900




Bentunsarop BOJI[-40 kBT 1350

Komnpeccop kBT 730

HanmaxTtHele 31aHus kBT 510

CronoBas kBT 312

Ocgemienne kBT 29

ABK kBT 55

PMM kBT 94

Kanopudepnas kBT 155

lapax kBT 70

[Tepeuenn 3EKTPONPUEMHUKOB

TOPH30HTA!

Boomer H-127 kBT 120 4
Solo 7-7V kBT 75 5
BM -12M kBT 110 2
Bonootinus kBT 600 4
E(I::SEZI\E;IZHT M0111H0cT(I)/IGmeLHaXTHHI\;I oS P, 0,94-0,93

Bapuanr 2

[Tapamerp En. uzm 3HaueHue napameTpa Konunuectso
BricoTa ropHo#i BEIpabOTKH M 4

PaccTosiHue oT KpOBIU BBIPAOOTKHU 10 " 0.6

TOYKH MOJBECA CBETUIIbHUKA

PaccrosiHne Mexy CBETHIIBHUKAMHU M 7

JlnuHa  ocBemaeMoro - MOMEIIEHUs

(HacoCHOM Kamephl) v 40

HIMpUHA OCBEIAeMOro IOMELICHUS

(HacOCHOM KaMmephl) v 6

Pacctositnue oT mona kKamepsl A0

paboueld  TMOBEPXHOCTH  (HACOCHOW | M 1,3

KaMmephl)




Bricora ocBemaemMoro ImoMmenieHus

(HacocHOI Kamephl) . 6
Pa3mepsl rapaxka: niuuHa M 15
HIMpPUHA M 4
BBICOTA M 5
Pa3meps! kBepuiara, mrpeka: JjinHa M 250
HIMpPUHA M 6
BBICOTA M 6
Pasmepsl 320011 opra: nianHa M 35
IMpUHA M 6
BBICOTA M 5
Pa3mepsbl pem nyHKTa: JyiMHA M 26
HIMpPUHA M 5,5
BBICOTA M 6
[lepeuenp AIEKTPONPUEMHUKOB

MOBEPXHOCTHU:

CkurmoBo# nmogbem kBT 2x1150
KnerbeBoit nonbem kBT 950
Bentunsarop BOJI[-40 kBT 1500
Kommpeccop kBT 830
HanmaxTHele 3maHus kBT 610
CronoBas kBT 112
Ocgemienne kBT 22
ABK kBT 64
PMM kBT 85
Kanopudepnas kBT 350
T'apax kBt 67
[lepeuenn AIIEKTPONPUEMHUKOB

TOpHU30HTA!




Boomer H-127 kBT 150 3
Solo 7-7V kBT 65 4
BM -12M kBT 110 2
Bonootinus kBT 800 7
Tpebyemprit oOmenmax THBIHA cos g, 0,94-0,98

KO3 PUITMEHT MOIITHOCTH

Bapmuanrt 3

[Tapamerp En. uzm 3HaueHue napameTpa Konunuectso
BricoTa ropHoit BIpaboTKH M 6

PaccTosiHue OoT KpOBIU BBIPAOOTKHU 10 0.8

TOYKH MOJBECA CBETUIILHUKA . ’

PaccrosiHne Mexy CBETMIIBHUKAMHU M 6

JlnuHa  ocBemaeMoro - MOMEIIEHUs

(HacoCHOM KaMmephl) v 80

WHpHHA OCBEIACMOT0 NOMEIICHHA | 6

(HacoCHOM KaMephl)

PaccTrosstnue oT monma kKamepsl A0

paboueld  TMOBEPXHOCTH  (HACOCHOM | M 1,1

KaMephl)

Bricota ocBemaeMoro moMeuieHHs 9

(HacoCHOW KaMephl) M

Pa3meps! rapaka: qyinHa M 20

HIMpPUHA M 6

BBICOTA M 6

Pa3mepsl kBepiLIara, ITpeka: 1IuHa M 400

IMpUHA M 6

BBICOTA M 6

Pasmepsl 3a00i1 opra: niauHa M 40

HIMpPUHA M 4,5

BBICOTA M 6




Pa3mepsl peM nyHKTa: JUIMHA M 20
HIMpPUHA M 5
BBICOTA M 7
[lepeuenp AIEKTPONPUEMHUKOB
MOBEPXHOCTHU:
CKUnoBO# mognLeM kBT 2x1750
KnerreBoii nognem kBT 1000
Bentunsarop BOJI[-40 kBT 1850
Kommpeccop kBT 1130
HanmaxTtHeie 3q0a0usa kBT 470
CronoBas kBT 320
Ocgemienne kBT 60
ABK kBT 110
PMM kBT 140
Kanopudepnas kBT 290
T'apax kBt 160
[lepeuenn AJIEKTPONPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBT 100 5
Solo 7—-7V kBT 55 8
BM -12M kBT 110 5
Bonootinus kBT 800 4
Eclj:(gﬁgfm MomHoCT(I)/I6memaXTHijI oS 0.54-0,98
Bapuant 4
[Tapamerp En. uzm 3HaueHue napameTpa Konunuectso
BricoTa ropHoit BIpaboTKH M 5.5
M 0,4

PaccTosiHue OT KpOBIU BBIPAOOTKHU 10




TOYKH IIOABECA CBECTUIIbHUKA

PaccrosiHne Mexy CBETHIIBHUKAMHU M 6
JlnuHa  ocBemaeMoro - MOMEIIEHUs 60
(HacoCHOM KaMmephl) v

HIMpUHA OCBEIAeMOro IOMELICHUS " 5
(HacOCHOM Kamephl)

PaccTrossnue oT mona kKamepsl A0

paboueld  TOBEPXHOCTH  (HACOCHOW | M 1,6
KaMephl)

Bricota ocBemaeMoro - moMeuieHHs g
(HacoCHOU KaMephl) M

Pa3mepsl rapaxka: qyimHa M 37
HIMpPUHA M 5
BBICOTA M 6
Pa3mMeps! kBepuiara, mrpeka: JjinHa M 440
IMpUHA M 4.7
BBICOTA M 5.8
Pasmepsl 3a00i1 opra: nianHa M 20
HIMpPUHA M 6
BBICOTA M 6
Pa3mepsbl pem nyHKTa: JyIMHA M 20
HIMpUHa M 6
BBICOTA M 6
[Tepeuenn AIEKTPONPUEMHHUKOB

MOBEPXHOCTH:

CkurmoBo# nmogbem kBT 2x1550
KnerbeBoit nonbem kBT 700
Bentunsarop BOJI[-40 kBt 1280
Kommnpeccop kBT 650
HanmaxTHele 3maHus kBT 470




CronoBas kBT 245
Ocgemienne 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
Bonootinus kBT 800 5
TpeGyemblit oOnienmaxTHbIN
pevy H cos @, 0,94-0,98
KO3 PUITMEHT MOIITHOCTH
Bapuant 5
[Tapamerp En. uzm 3HaueHue napameTpa Konunuectso
BricoTa ropHoit BIpaboTKH M 6
PaccrostHrie oT KpoBIIM BBIPAOOTKU JI0 0.7
M b
TOYKH MOJBECA CBETUIILHUKA
PaccrostHre Mex 1y CBETUIIbHHUKAMU M 6
JlnimHa  OcCBeIlaeMoro  IIOMEIICHUS 65
M
(HacoCHOU KaMephl)
[upuHa ocBemaeMoro mNOMELEHUS 6
M
(HacoCHOW KaMephl)
PaccTrosstnue oT mosa kKamepsl A0
pabodeil  mOBEepXHOCTH  (HACOCHOU | M 1
KaMephl)
Bricota ocBemaemMoro - momemnieHus 6.5
M b
(HacoCHOU KaMephl)
Pa3mepsl rapaxa: niuuHa M 25




IMpUHA M 6
BBICOTA M 6
Pa3mMeps! kBepuiara, mrpeka: JjinHa M 25
HIMpPUHA M 6
BBICOTA M 6
Pasmepsl 320011 opra: niauHa M 25
IMpUHA M 6
BBICOTA M 6
Pa3mepsl peM nyHKTa: JUIMHA M 25
HIMpPUHA M 6
BBICOTA M 6
[lepeuenp AIEKTPONPUEMHUKOB

MOBEPXHOCTHU:

CKUnoBO# mogLeEM kBT 2x1350
KnerseBoii nongnem kBT 850
Bentunsarop BOJI[-40 kBt 1450
Kommpeccop kBT 640
HanmaxTtHeie 3q0a0usa kBT 520
CronoBas kBT 255
Ocgerienne kBT 25
ABK kBT 70
PMM kBT 90
Kanopudepnas kBT 150
lapax kBT 60
[lepeuenn AIIEKTPONPUEMHUKOB

TOpPU30HTA:

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




Bomootnus kBt 800 7
Tpebyemprit oOmIenax THBIA cos g, 0,94-0,98
KOA((HULIUEHT MOIITHOCTHU

BapuanT 6

[TapameTp En. uzm 3HayeHue nmapamerpa KonnuectBo
BricoTa ropHoit BIpaboTKH M 4,5
Paccrosinue oT KpoBIM BBIPAOOTKH 10 " 03
TOYKH MOJBECA CBETUIILHUKA ’
PaccrosiHre MeXly CBETUIIbHUKAMU M 4

JlmiHa  OocBelaeMoro  MOMENICHUS " 45
(HacocHOI Kamephl)

WIMPUHA ~OCBEL[AEMOTO MOMEIIEHHS | 6
(HacocHOI Kamephl)

PaccrosHne or mosa kKamepel 10

pabodeil  MOBEpXHOCTH  (HACOCHOU | M 1,5
KaMephl)

BricoTa ocBemaemMoro  momemeHus .
(HacocHOI KamMephl) .

Pa3mepsl rapaxa: qyinHa M 30
IMpUHA M 6

BBICOTA M 6
Pa3mMeps! kBepuiara, mrpeka: JjinHa M 150
HIMpPUHA M 6

BBICOTA M 6
Pasmepsl 3a00i1 opra: niauHa M 35
IMpUHA M 6

BBICOTA M 6
Pa3mepsl peM nyHKTa: JUIMHA M 20
HIMpPUHA M 6

BBICOTA M 6




[Tepeuenn AIIEKTPONPHUEMHHKOB

MOBEPXHOCTH:

CkurmoBo# nmogbem kBT 2x1450

KnerneBoii nongnem kBT 600

Bentunarop BO/-40 kBT 1850

Kommnpeccop kBT 830

HanmaxTHele 31aHus kBT 300

CronoBas kBT 160

Ocselrenue kBt 45

ABK kBT 70

PMM kBT 120

Kanopudepnas kBT 150

Iapax kBT 50

[lepeuenn 3IEKTPONPUEMHUKOB

TOPU30HTA:

Boomer H-127 kBT 108 5
Solo 7—-7V kBT 55 2
BM -12M kBT 110 6
Bomootnus kBt 800 5
Efaegﬁﬁf:m M0111H0cT(I)/IGmemaXTmﬂi;I oS P, 0,94-0,93

Bapuant 7

[TapameTp En. uzm 3HayeHue nmapamerpa KonnuectBo
BricoTa ropHo#i BEIpabOTKH M 7

PaccrostHrie OT KpOBIIM BBIPAOOTKU JI0 " 0.9

TOYKH MOJBECA CBETUIIbHUKA

Paccrosinre Mexly CBETUIIbHUKAMU M 6

JlmiHa  OocBelaeMoro  MOMENICHUS " 90

(HacocHOI KamMephl)




mrpruHa OCBCIIACMOTIO IMOMCUICHUA

(HacoCHOU KaMephl) . 6
Paccrosane or mnosa kKamepel 10

pabodeil  MOBEpXHOCTH  (HACOCHOU | M 1,4
KaMephl)

Bricota ocBemaeMoro - mnomeunieHus

(HacoCHOU KaMephl) . ?
Pa3mepsl rapaxa: niuuHa M 25
IMpUHA M 6
BBICOTA M 6
Pa3meps! kBepuiara, mrpeka: JjinHa M 250
HIMpPUHA M 6
BBICOTA M 6
Pa3mepsl 3a00i1 opra: niauHa M 26
IMpUHA M 6
BBICOTA M 6
Pa3mepsbl pemM nyHKTa: JyIMHA M 20
HIMpPUHA M 5
BBICOTA M 5
[lepeuenp AIEKTPONPUEMHUKOB

MOBEPXHOCTHU:

CKUDoBOI mogLeEM kBT 2x1150
KnerbeBoit nonbem kBT 750
Bentunsarop BOJI[-40 kBT 1050
Kommpeccop kBT 450
HapmraxTaele 3q0a0us kBt 500
CronoBas kBT 300
Ocgemienne kBT 45
ABK kBT 90
PMM kBT 120




Kanopudepnas kBT 170
IMapax kBT 80
[lepeuenn 3IEKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 108 5
Solo 7-7V kBT 55 4
BM -12M kBT 110 3
Bomootnus kBt 800 9
TpeOyemplii oO0IIeax THBIN
pevY cos @, 0,94-0,98
KOA((HUIIUEHT MOIIHOCTHU
BapuanT 8
[TapameTp En. uzm 3HayeHue nmapamerpa KonnuectBo
BricoTa ropHo#i BEIpabOTKH M 6
PaccTosiHue oT KpOBIU BBIPAOOTKHU 10 0.5
M

TOYKH MOJBECA CBETUIIbHUKA ’
PaccrosiHne Mexy CBETHIIBHUKAMHU M 7
JlnuHa  ocBemaeMoro - MOMEIIEHUs 20

. M
(HACOCHOM Kamepbl)
HIMpUHA OCBEIaeMOro IOMELICHUS 9

. M
(HACOCHOM Kamepbl)
PaccTrosstnue oT mosa kKamepsl A0
paboueld  TOBEPXHOCTH  (HACOCHOM | M 1,5
KaMmephl)
Bricota ocBemaeMoro - moMeuieHHs 9

. M
(HACOCHOM Kamephl)
Pa3mepsl rapaxka: qyimHa M 35
IMpUHA M 8
BBICOTA M 6
Pa3meps! kBepuiara, mrpeka: AIMHa | M 3000
IMpUHA M 6,3




BBICOTA M 6

Pa3mepsl 3a00# opra: qirHa M 230

HIMpPUHA M 6

BBICOTA M 6

Pa3mepsbl pem nyHKTa: JyIMHA M 38

HIMprHa M 5

BBICOTA M 6

[lepeuenn AIEKTPONPUEMHUKOB

MOBEPXHOCTH:

CkurmoBo# nmogbem kBT 2x1800

KnerbeBoit nonbem kBT 1900

Bentunarop BO/-40 kBT 1450

Komnpeccop kBT 830

HanmaxTHele 3maHus kBT 510

CronoBas kBT 412

Ocsenienue kBT 129

ABK kBT 75

PMM kBT 194

Kanopudepnas kBT 255

Iapax kBT 170

[Tepeuenn 3IEKTPONPUEMHUKOB

TOPU30HTA:

Boomer H-127 kBT 120 8
Solo 7-7V kBT 75 10
BM -12M kBT 110 5
Bomootnus kBt 600 9
Tpebyembrii o0IIenIax THbIH cos o, 0,94-0,98

KOA((HUIUEHT MOIIHOCTHU




BapuanT 9

[TapameTp En. uzm 3HayeHue nmapamerpa KonnuectBo
BricoTa ropHo#i BEIpabOTKH M 3.4
PaccTosiHue OoT KpOBIU BBIPAOOTKHU 10 " 0.3
TOYKH MOJBECA CBETUIIbHUKA ’
PaccrosiHne Mexy CBETMIIBHUKAMHU M 3
JlmiHa  OocBelaeMoro  MOMENICHUS 20
(HACOCHOM Kamepbl) v

WIHPHHA OCBEIIACMOTO  MOMELICHHs | 5
(HACOCHOM Kamepbl)

Paccrosane or mnosa kKamepel 10

paboueld  TOBEPXHOCTH  (HACOCHOW | M 0,9
KaMmephl)

Bricota ocBemaeMoro - moMeuieHHs 2
(HACOCHOM Kamepbl) v

Pa3meps! rapaxka: qyinHa M 18
HIMprHa M 5
BEICOTA M 5
Pa3mepsl kBepiLIara, ITpeka: JIMHa M 1250
IMpUHA M 5,6
BBICOTA M 6
Pa3mepsl 3a00i opra: qirHa M 350
HIMpPUHA M 6
BEICOTA M 5
Pa3mepsl peM nyHKTa: JUIMHA M 16
HIMpUHA M 5,9
BBICOTA M 6,6
[lepeuenp AIEKTPONPUEMHUKOB

MOBEPXHOCTH:

CKUnoBO# mognLeM kBT 2x1250 2
KnerreBoii nognem kBT 1350




Bentunsarop BOJI[-40 kBt 1100

Komnpeccop kBT 330

HanmaxTtHele 31aHus kBT

CronoBas kBT 122

Ocgemienne kBT 220

ABK kBT 54

PM3 kBT 185

Kanopudepnas kBT 150

lapax kBT 63

[Tepeuenn 3EKTPONPUEMHUKOB

TOPH30HTA!

Boomer H-127 kBT 150 2
Solo 7-7V kBT 65 8
BM -12M kBT 110 2
Bonootinus kBT 800 3
E(I::SEZI\E;IZHT M0111H0cT(I)/IGmeLHaXTHHI\;I oS P, 0,94-0,93

Bapuant 10

[Tapamerp En. uzm 3HaueHue napameTpa Konunuectso
BricoTa ropHo#i BEIpabOTKH M 9

PaccTosiHue oT KpOBIU BBIPAOOTKHU 10 " 04

TOYKH MOJBECA CBETUIIbHUKA

PaccrosiHne Mexy CBETHIIBHUKAMHU M 4

JlnuHa  ocBemaeMoro - MOMEIIEHUs

(HacoCHOM Kamephl) v 80

HIMpUHA OCBEIAeMOro IOMELICHUS

(HacOCHOM KaMmephl) v ’

PaccTrositnue oT mosa kamepsl A0

paboueld  TMOBEPXHOCTH  (HACOCHOW | M 1

KaMmephl)




Bricora ocBemaemMoro ImoMmenieHus

(HacocHOI Kamephl) . ?
Pa3mepsl rapaxa: qyimHa M 30
HIMpPUHA M 12
BBICOTA M 6
Pa3meps! kBepuiara, mrpeka: JjinHa M 1400
HIMpPUHA M 5
BBICOTA M 5
Pasmepsl 3a00i1 opra: nianHa M 140
HIMprHa M 4,5
BBICOTA M 6
Pa3mepsbl pem nyHKTa: JyiMHA M 23
HIMpPUHA M 6
BBICOTA M 7
[lepeuenp AIEKTPONPUEMHUKOB

MOBEPXHOCTHU:

CkurmoBo# nmogbem kBT 2x1750
KnerbeBoit nonbem kBT 1000
Bentunsarop BOJI[-40 kBT 1350
Kommpeccop kBT 140
HanmaxTHele 3maHus kBT

CronoBas kBT 120
Ocgemienne kBT 160
ABK kBT 130
PM3 kBT 1140
Kanopudepnas kBT 280
T'apax kBt 160
[lepeuenn AIIEKTPONPUEMHUKOB

TOpHU30HTA!




Boomer H-127 kBT 100 10
Solo 7-7V kBT 55 18
BM -12M kBT 110 12
Bonootinus kBT 800 7
TpeOGyemblit oOnienmaxTHbIN

Kcr))aq)gmuneHT MOIIHOCTH B o, 0,94-0,.93

Bapuanr 11

[Tapamerp En. uzm 3HaueHue napameTpa Konunuectso
BricoTa ropHoit BIpaboTKH M 5.6

PaccTosiHue OoT KpOBIU BBIPAOOTKHU 10 " 0.35

TOYKH MOJBECA CBETUIILHUKA

PaccrosiHne Mexy CBETMIIBHUKAMHU M 9

JlnuHa  ocBemaeMoro - MOMEIIEHUs

(HacoCHOM KaMmephl) v 40

HIMpUHA OCBEIAeMOro IOMELICHUS

(HacoCHOM KaMephl) v .

PaccTrosstnue oT mosa kKamepsl A0

paboueld  TMOBEPXHOCTH  (HACOCHOM | M 1,6

KaMephl)

Bricota ocBemaeMoro - moMeuieHHs

(HacoCHOW KaMephl) M 8

Pa3meps! rapaka: qyinHa M 37

HIMpPUHA M 5

BBICOTA M 6

Pa3mepsl kBepiLIara, ITpeka: 1IuHa M 2240

HIMprHa M 5.7

BBICOTA M 5.8

Pasmepsl 3a00i1 opra: niauHa M 210

HIMpPUHA M 5,7

BBICOTA M 6




Pa3mepsl peM nyHKTa: JUIMHA M 20
HIMpPUHA M 5
BBICOTA M 6
[lepeuenp AIEKTPONPUEMHUKOB
MOBEPXHOCTHU:
CKUnoBO# mognLeM kBT 2x1150 2
KnerreBoii nognem kBT 700 2
Bentunsarop BO/I-21,5 kBT 380 2
Kommnpeccop kBT 150
HapmaxtHele 31anus kBT
CronoBas kBT 145
Ocgemienne kBT 260
ABK kBT 47
PM3 kBT 780
Kanopudepnas kBT 150
T'apax kBt 75
[lepeuenn AJIEKTPONPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBT 108 18
Solo 7—-7V kBT 55 14
BM -12M kBT 110 9
Bonootinus kBT 800 5
Eclj:(gﬁgfm MomHoCT(I)/I6memaXTHijI cos P, 0,94-0,98
Bapuanr 12
[Tapamerp En. uzm 3HaueHue napameTpa Konunuectso
BricoTa ropHoit BIpaboTKH M 6

M 0,3

PaccTosiHue OoT KpOBIU BBIPAOOTKHU 10




TOYKH IIOABECA CBECTUIIbHUKA

PaccrosiHne Mexy CBETHIIBHUKAMHU M 5
JlnuHa  ocBemaeMoro - MOMEIIEHUs 57
(HacoCHOM KaMmephl) v

[upuHa ocBemaeMoro mNOMELECHUS 6
(HacOCHOM Kamephl) v

PaccTrossnne oT mosa kKamepsl A0

paboueld  TOBEPXHOCTH  (HACOCHOW | M 1
KaMephl)

Bricota ocBemaeMoro moMeuieHHs 75
(HACOCHO#M KaMephl) M ’
Pa3mepsl rapaxka: qyimHa M 25
HIMpPUHA M 6
BBICOTA M 5
Pa3mMeps! kBepuiara, mrpeka: JjinHa M 2325
IMpUHA M 6
BBICOTA M 6
Pa3zmeps1 3a60i1 opTa: nimHA M 125
HIMpPUHA M 6
BBICOTA M 6
Pa3mepsbl pem nyHKTa: JyIMHA M 25
HIMpUHa M 6
BBICOTA M 6
[Tepeuenn AIEKTPONPUEMHHUKOB

MOBEPXHOCTH:

CkurmoBo# nmogbem kBT 2x950
KnerbeBoit nonbem kBT 750
Bentunsarop BO/I-21,5 kBT 750
Kommnpeccop kBT 240
HanmaxTHele 3maHus kBT




CronoBas kBT 155
Ocgemienne kBt 125
ABK kBT 70
PM3 kBT 190
Kanopudepnas kBT 95
lNapax kBT 60
[Tepeuenn AIIEKTPOTPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 108 7
Solo 7—-7V kBT 55 7
BM -12M kBT 110 7
Bonootinus kBT 800 5
TpeGyemblit oOnienmaxTHbIN
pevy H cos @, 0,94-0,98
KO3 PUITMEHT MOIITHOCTH
Bapuant 13
[Tapamerp En. uzm 3HaueHue napameTpa Konunuectso
BricoTa ropHoit BIpaboTKH M 4,5
PaccrostHrie OT KpoOBIIM BBIPAOOTKU /10 03
M b
TOYKH MOJBECA CBETUIILHUKA
PaccrostHre Mex 1y CBETUIIbHHUKAMU M 9
JlnimHa  OcCBeIlaeMoro  IIOMEIICHUS 45
M
(HacoCHOU KaMephl)
HIMpUHA OCBEIAeMOro IOMELICHUS 6
M
(HacoCHOW KaMephl)
PaccTrosstnue oT monma kKamepsl A0
pabodeil  mOBEepXHOCTH  (HACOCHOU | M 1,5
KaMephbl)
Bricota ocBemaemMoro - momemnieHus g
M
(HacoCHOU KaMephl)
Pa3mepsl rapaxa: ayimHa M 30




IMpUHA M 6
BBICOTA M 6,5
Pa3mMeps! kBepuiara, mrpeka: JjinHa M 1150
HIMpPUHA M 5
BBICOTA M 5
Pasmepsl 3a00i1 opra: niauHa M 435
HIMprHa M 5
BBICOTA M 6
Pa3mepsl peM nyHKTa: JUIMHA M 20
HIMpPUHA M 6
BBICOTA M 6
[lepeuenn 3JEKTPONPUEMHUKOB

MTOBEPXHOCTH:

CKUnoBO# mogLeEM kBT 2x1150
KnerseBoii nongnem kBT 600
Bentunsarop BOJI[-40 kBT 1850
Kommpeccop kBT 130
HapmaxtHele 31anus kBT

CronoBas kBT 160
Ocgerienne kBT 45
ABK kBT 70
PM3 kBT 1250
Kanopudepnas kBT 150
lapax kBT 50
[lepeuenn AIIEKTPONPUEMHUKOB

TOpPU30HTA:

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




Bomootnus kBt 600 5
Tpebyemprit oOmIenax THBIA cos g, 0,94-0,98
KOA((HULIUEHT MOIITHOCTHU

Bapuant 14

[TapameTp En. uzm 3HayeHue nmapamerpa KonnuectBo
BricoTa ropHoit BIpaboTKH M 5
Paccrosinue ot KpoBiIM BBIPAOOTKH 10 " 03
TOYKH MOJBECA CBETUIILHUKA ’
PaccrosiHre MeXly CBETUIIbHUKAMU M 4

JlmiHa  OocBelaeMoro  MOMENICHUS 90
(HacocHOI Kamephl) .

MIMPHHA OCBELIAEMOT0  ITOMEICHHS 7
(HacocHOI Kamephl) .

PaccrosHne or mnosa kKamepel 10

pabodeil  MOBEpXHOCTH  (HACOCHOU | M 1
KaMephl)

BricoTa ocBemaemMoro  momemeHus 2.5
(HacoCHO# KaMephI) . ’
Pa3mepsl rapaxa: niuuHa M 25
IMpUHA M 6

BBICOTA M 6
Pa3mMeps! kBepuiara, mrpeka: JjinHa M 4250
HIMpPUHA M 6

BBICOTA M 6
Pasmepsl 3a00i1 opra: nianHa M 426
IMpUHA M 6

BBICOTA M 6
Pa3mepsl peM nyHKTa: JUIMHA M 20
HIMpPUHA M 6

BBICOTA M 6




[Tepeuenn AIIEKTPONPHUEMHHKOB

MOBEPXHOCTH:

CkurmoBo# nmogbem kBT 2x1150 1
KnerneBoii nongnem kBT 750 1
Bentunarop BO/-40 kBT 1050

Kommnpeccop kBT 150

HanmaxTHele 31aHus kBT

CronoBas kBT 100

Ocselrenue kBt 45

ABK kBT 90

PM3 kBT 1120

Kanopudepnas kBT 130

Iapax kBT 70

[lepeuenn 3IEKTPONPUEMHUKOB

TOPU30HTA:

Boomer H-127 kBT 108 22
Solo 7—-7V kBT 55 10
BM -12M kBT 110 20
Bomootnus kBt 800 9
Efaegﬁﬁf:m M0111H0cT(I)/IGmemaXTmﬂi;I oS P, 0,94-0,93

Bapwuant 15

[TapameTp En. uzm 3HayeHue nmapamerpa KonnuectBo
BricoTa ropHo#i BEIpabOTKH M 3

PaccrostHrie OT KpoBIIKM BBIPAOOTKU JI0 " 04

TOYKH MOJBECA CBETUIIbHUKA

Paccrosinre Mexly CBETUIIbHUKAMU M 3

JlmiHa  OocBelaeMoro  MOMENICHUS " 50

(HacocHOI KamMephl)




mrpruHa OCBCIIACMOTIO IMOMCUICHUA

(HacoCHOU KaMephl) . 6
Paccrosane or mnosa kKamepel 10

pabodeil  MOBEpXHOCTH  (HACOCHOU | M 1
KaMephl)

Bricota ocBemaeMoro - mnomeunieHus

(HacoCHOU KaMephl) . 8
Pa3mepsl rapaxa: niuuHa M 25
HIMprHa M 7
BBICOTA M 6
Pa3meps! kBepuiara, mrpeka: JjinHa M 3300
HIMpPUHA M 6,5
BBICOTA M 6
Pasmepsl 3a00i1 opra: nianHa M 623
IMpUHA M 6
BBICOTA M 6
Pa3mepsbl pemM nyHKTa: JyIMHA M 28
HIMpPUHA M 4
BBICOTA M 6
[lepeuenp AIEKTPONPUEMHUKOB

MOBEPXHOCTHU:

CKUDoBOI mogLeEM kBT 2x1300
KnerbeBoit nonbem kBT 900
Bentunsarop BOJI[-40 kBT 1350
Kommnpeccop kBT 730
HapmaxtHele 31anus kBT

CronoBas kBT 312
Ocgemienne kBT 29
ABK kBT 55
PMM kBT 94




Kanopudepnas kBT 155
IMapax kBT 70
[lepeuenn 3IEKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 120 17
Solo 7-7V kBT 75 11
BM -12M kBT 110 10
Bomootnus kBt 600 5
TpeOyemplii oO0IIeax THBIN
pevY cos @, 0,94-0,98
KOA((HUIIUEHT MOIIHOCTHU
BapuanT 16
[TapameTp En. uzm 3HayeHue nmapamerpa KonnuectBo
BricoTa ropHo#i BEIpabOTKH M 4
PaccTosiHue OT KpOBIU BBIPAOOTKHU 10 027
M 2

TOYKH MOJBECA CBETUIIbHUKA
PaccrosiHne Mexy CBETHIIBHUKAMHU M 7
JlnuHa  ocBemaeMoro - MOMEIIEHUs 40

. M
(HACOCHOM Kamepbl)
HIMpUHA OCBEIaeMOro IOMELICHUS 6

. M
(HACOCHOM Kamepbl)
PaccTrosstnue oT monma kKamepsl A0
paboueld  TOBEPXHOCTH  (HACOCHOM | M 0,85
KaMmephl)
Bricota ocBemaeMoro - moMeuieHHs 7

. M
(HACOCHOM Kamephl)
Pa3mepsl rapaxka: qyimHa M 15
HIMprHa M 4
BEICOTA M 5
Pa3meps! kBepuiara, mrpeka: AIMHa | M 3250
IMpUHA M 6




BEICOTA M 5
Pa3zmepsl 3a00i opra: qirHa M 335
HIMpPUHA M 6
BBICOTA M 5
Pa3mepsbl pem nyHKTa: JyIMHA M 26
HIMprHa M 5,5
BBICOTA M 6
[lepeuenn AIIEKTPONPHUEMHHKOB

MOBEPXHOCTH:

CkurmoBo# nmogbem kBT 2x1150
KnerbeBoit nonbem kBT 1150
Bentunarop BO/-40 kBT 1500
Komnpeccop kBT 130
HanmaxTHele 3maHus kBT

CronoBas kBT 112
Ocsenienue kBT 22
ABK kBT 67
PM3 kBT 585
Kanopudepnas kBT 250
Iapax kBT 15
[Tepeuenn 3IEKTPONPUEMHUKOB

TOPU30HTA:

Boomer H-127 kBT 150
Solo 7-7V kBT 65
BM -12M kBT 110
Bopootnus kBT 200
Tpebyembrii o0IIenIax THbIH cos o, 0,94-0,98

KOA((HUIUEHT MOIIHOCTHU




Bapuant 17

[TapameTp En. uzm 3HayeHue nmapamerpa KonnuectBo
BricoTa ropHo#i BEIpabOTKH M 6

PaccTosiHue oT KpOBIU BBIPAOOTKHU 10 " 0.5

TOYKH MOJBECA CBETUIIbHUKA ’

PaccrosiHne Mexy CBETMIIBHUKAMHU M 8

JlmiHa  OocBelaeMoro  MOMENICHUS 75

(HACOCHOM Kamepbl) v

WIHDUHA OCBEIAEMOTO NOMENEHHS | o 6

(HACOCHOM Kamepbl)

Paccrosane or mnosa kKamepel 10

paboueld  TOBEPXHOCTH  (HACOCHOW | M 1

KaMmephl)

Bricota ocBemaeMoro - moMeuieHHs 9

(HACOCHOM Kamepbl) v

Pa3meps! rapaxka: qyinHa M 20

HIMpUHA M 6

BBICOTA M 6

Pa3mepsl kBepiLIara, ITpeka: JIMHa M 2400

IMpUHA M 6

BBICOTA M 6

Pa3mepsl 3a00i opra: qirHa M 340

HIMpPUHA M 4,5

BBICOTA M 6

Pa3mepsl peM nyHKTa: JUIMHA M 20

HIMprHa M 5

BEICOTA M 7

[lepeuenp AIEKTPONPUEMHUKOB

MOBEPXHOCTH:

CKUnoBO# mognLeM kBT 2x1150 2
KnerreBoii nognem kBT 1000 1




Bentunsarop BOJI[-40 kBt 1850 1
Komnpeccop kBT 130

HanmaxTtHele 31aHus kBT

CronoBas kBT 215

Ocgemienne kBT 60

ABK kBT 110

PM3 kBT 1400

Kanopudepnas kBT 190

lapax kBt 145

[Tepeuenn 3EKTPONPUEMHUKOB

TOpPU30HTA:

Boomer H-127 kBT 100 9
Solo 7-7V kBT 55 9
BM -12M kBT 110 9
Bonootinus kBT 600 7
E(I::SEZI\E;IZHT M0111H0cT(I)/IGmeLHaXTHHI\;I oS P, 0,94-0,93

Bapuanrt 18

[Tapamerp En. uzm 3HaueHue napameTpa Konunuectso
BricoTa ropHo#i BEIpabOTKH M 5.5

PaccTosiHue oT KpOBIU BBIPAOOTKHU 10 " 04

TOYKH MOJBECA CBETUIIbHUKA

PaccrosiHne Mexy CBETHIIBHUKAMHU M 6

JlnuHa  ocBemaeMoro - MOMEIIEHUs

(HacoCHOM Kamephl) v 60

HIMpUHA OCBEIAeMOro IOMELICHUS

(HacOCHOM KaMmephl) v .

Pacctositnue oT mona kKamepsl A0

paboueld TOBEpXHOCTH (B HACOCHOW | M 1,4

Kamepe)




BricoTa ocBemaeMoro  InomeneHus

(HacocHOI Kamephl) . 8
Pa3mepsl rapaxa: qyimHa M 37
HIMpPUHA M 5
BBICOTA M 6
Pa3meps! kBepuiara, mrpeka: JjinHa M 5440
HIMpPUHA M 4.7
BBICOTA M 5.8
Pasmepsl 320011 opra: nianHa M 820
IMpUHA M 6
BBICOTA M 6
Pa3mepsbl pem nyHKTa: JyiMHA M 20
HIMpPUHA M 6
BBICOTA M 6
[lepeuenp AIEKTPONPUEMHUKOB

MOBEPXHOCTHU:

CkurmoBo# nmogbem kBT 2x1550
KnerbeBoit nonbem kBT 700
Bentunsarop BOJI[-40 kBt 1280
Kommpeccop kBT 450
HanmaxTHele 3maHus kBT

CronoBas kBT 245
Ocgemienne kBT 260
ABK kBT 59
PM3 kBT 780
Kanopudepnas kBT 150
T'apax kBt 55
[lepeuenn AIIEKTPONPUEMHUKOB

TOPU30HTA:




Boomer H-127 kBT 108 18
Solo 7-7V kBT 55 9
BM -12M kBT 110 14
Bonootinus kBT 300 7
Tpebyemprit oOmenmax THBIHA cos g, 0,94-0,98

KO3 PUITMEHT MOIITHOCTH

Bapuant 19

[Tapamerp En. uzm 3HaueHue napameTpa Konunuectso
BricoTa ropHoit BIpaboTKH M 6

PaccTosiHue OoT KpOBIU BBIPAOOTKHU 10 0.4

TOYKH MOJBECA CBETUIILHUKA . ’

PaccrosiHne Mexy CBETMIIBHUKAMHU M 5

JlnuHa  ocBemaeMoro - MOMEIIEHUs

(HacoCHOM KaMmephl) v 65

[upuHa ocBemaeMoro mNOMEIEHUS 6

(HacoCHOM KaMephl) v

PaccTrosstnue oT monma kKamepsl A0

paboueli  TOBEPXHOCTH  (HACOCHOW | M 1

KaMephbl)

Bricota ocBemaeMoro - moMeuieHHs 8.5

(HACOCHO#M KaMephl) M ’

Pa3meps! rapaka: qyinHa M 25

HIMpPUHA M 6

BBICOTA M 6

Pa3mepsl kBepiLIara, ITpeka: 1IuHa M 1325 3
IMpUHA M 6

BBICOTA M 6

Pasmepsl 3a00i1 opra: niauHa M 125

HIMpPUHA M 6

BBICOTA M 6




Pa3mepsl peM nyHKTa: JUIMHA M 25
HIMpPUHA M 6
BBICOTA M 6
[lepeuenp AIEKTPONPUEMHUKOB
MOBEPXHOCTHU:
CKUnoBO# mognLeM kBT 2x1350
KnerreBoii nognem kBT 850 2
Bentunsarop BOJI[-40 kBt 1450
Kommpeccop kBT 740
HapmaxtHele 31anus kBT
CronoBas kBT 255
Ocgemienne kBT 25
ABK kBT 70
PM3 kBT 990
Kanopudepnas kBT 150
lapax kBT 60
[lepeuenn AJIEKTPONPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBT 108 25
Solo 7—-7V kBT 55 10
BM -12M kBT 110 3
Bonootinus kBT 500 7
Eclj:(gﬁgfm MomHoCT(I)/I6memaXTHijI cos P, 0,94-0,98
Bapuant 20
[Tapamerp En. uzm 3HaueHue napameTpa Konunuectso
BricoTa ropHoit BIpaboTKH M 4,5
M 0,3

PaccTosiHue OT KpOBIU BBIPAOOTKHU 10




TOYKH IIOABECA CBECTUIIbHUKA

PaccrosiHne Mexy CBETHIIBHUKAMHU M 4
JlnuHa  ocBemaeMoro - MOMEIIEHUs 45
(HacoCHOM KaMmephl) v

HIMpUHA OCBEIAeMOro IOMELICHUS " 6
(HacOCHOM Kamephl)

PaccTrossnne oT mosa kKamepsl A0

paboueld  TOBEPXHOCTH  (HACOCHOW | M 1,5
KaMephbl)

Bricota ocBemaeMoro - moMeuieHHs 7
(HacoCHOU KaMephl) M

Pa3mepsl rapaxka: qyimHa M 30
HIMpPUHA M 6
BBICOTA M 6
Pa3mMeps! kBepuiara, mrpeka: JjinHa M 1150
IMpUHA M 6
BBICOTA M 6
Pasmepsl 3a00i1 opra: nianHa M 65
HIMpPUHA M 6
BBICOTA M 6
Pa3mepsbl pem nyHKTa: JyIMHA M 20
HIMpUHa M 6
BBICOTA M 6
[Tepeuenn AIEKTPONPUEMHHUKOB

MOBEPXHOCTH:

CkurmoBo# nmogbem kBT 2x1450
KnerbeBoit nonbem kBT 600
Bentunsarop BOJI[-40 kBT 1850
Kommnpeccop kBT 830
HanmaxTHele 3maHus kBT 300




CronoBas kBT 160
Ocgemienne kBt 45
ABK kBT 70
PM3 kBT 2120
Kanopudepnas kBT 150
lNapax kBT 50
[Tepeuenn AIIEKTPOTPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 108 15
Solo 7—-7V kBT 55 8
BM -12M kBT 110 9
Bonootinus kBT 300 5
TpeGyemblit oOnienmaxTHbIN
pevy H cos @, 0,94-0,98
KO3 PUITMEHT MOIITHOCTH
BapuanT 21
[Tapamerp En. uzm 3HaueHue napameTpa Konunuectso
BricoTa ropHoit BIpaboTKH M 7
PaccrostHrie OT KpoOBIIM BBIPAOOTKU /10 0.6
M b
TOYKH MOJBECA CBETUIILHUKA
PaccrostHre Mex 1y CBETUIIbHHUKAMU M 6
JlnimHa  OcCBeIlaeMoro  IIOMEIICHUS 90
M
(HacoCHOU KaMephl)
HIMpUHA OCBEIAeMOro IOMELICHUS 6
M
(HacoCHOW KaMephl)
PaccTrosstnue oT mosa kKamepsl A0
pabodeil  mOBEepXHOCTH  (HACOCHOU | M 1
KaMephl)
Bricota ocBemaemMoro - momemnieHus 9
M
(HacoCHOU KaMephl)
Pa3mepsl rapaxa: niuuHa M 23




IMpUHA M 6

BBICOTA M 6

Pa3mMeps! kBepuiara, mrpeka: JjinHa M 1250 3
HIMpPUHA M 6

BBICOTA M 6

Pasmepsl 320011 opra: niauHa M 57 5
IMpUHA M 6

BBICOTA M 6

Pa3mepsl peM nyHKTa: JUIMHA M 20

HIMpPUHA M 5

BBICOTA M 5

[lepeuenn 3JEKTPONPUEMHUKOB

MTOBEPXHOCTH:

CKUnoBO# mogLeEM kBT 2x1150

KnerseBoii nongnem kBT 750 2
Bentunsarop BOJI[-40 kBT 1050

Kommpeccop kBT 450

HapmaxtHele 31anus kBT

CronoBas kBT 300

Ocgerienne kBT 45

ABK kBT 90

PMM kBT 130

Kanopudepnas kBT 140

lapax kBT 80

[lepeuenn AIIEKTPONPUEMHUKOB

TOpPU30HTA:

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




Bonoorinus

kBT

800

Tpebyemprit oOmIenax THBIA
KOA((HULIUEHT MOIITHOCTHU

cos @,

0,94-0,98
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