MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

v ®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarauToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIAIO
pektop UI'uT
.A. IlbrTanes

13.02.2023 r.

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOAY JIS1)
JJIEKTPOIIPUBO/J H 3JIEKTPOCHAB’KEHUE I'OPHBIX MAIIITUH

Hanpasnenue noaroToBku (crenuaibHOCTh)
21.05.04 TI'opHoe neno

HamnpasnennocTs (poduiib/crienuanu3aius) IporpaMmbl
['opHble MalMHbBI 1 000pyAOBaHKE

ypOBeHB BBICIICTO 06pa30BaHI/I$[ - ClICHHUAJINTET

dopma o0yyeHus
3a04Has

Wncturyt/ ¢pakynprer  MHCTUTYT FOPHOTO Jieia U TpaHCIIOpTa
Kadenpa ['opHBIX MalIMH ¥ TPAHCIOPTHO-TEXHOJIOTUYECKUX KOMILJIEKCOB

Kypc 5

Maruuroropck
2023 rox



Pabouas mporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumamurter 10
cnenuanbaocTr 21.05.04 T'opHoe aeno (mpuka3z Munoopaayku Poccun ot 12.08.2020 1. Ne 987)

Pabouas nporpamma paccMoTpeHa 1 000peHa Ha 3aceannu Kadeapbl ['opHBIX MaIlvH 1
TPAHCHOPTHO-TEXHOJIIOTMYECKHX KOMILIEKCOB
10.02.2023, mpoToko Ne 4 %
3aB. kadenpoii A.M. MaxutoB

v e
Pabouas mporpamma ogo06pena meronudeckoit komuccuet U AuT

13.02.2023 r. nmpotokon Ne 3 413
[Ipencenarens , H.A. IloiTanes

Pabouast mporpaMma cocraBiieHa:
noueHt kadenpst [MuTTK,

KaHJI. TeXH. HAYK _ b.M. I'aG0acoB
P —

PenieHsenT: %7
3am. HavanpHMKa KPI[-2 OO0 "OCK" / v C.B. HemxoB




JIner akryanusanuu padoyeil nporpaMmsl

PaGouast mporpamMmma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzarnuu B 2024 - 2025
yueOHOM rojly Ha 3acefaHuu Kadeapbl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHICCKHX

IIporokomor 20 . Ne
3aB. kadenpoii A.M. Maxutos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kadeapbl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. MaxuTos

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

[Ipotokom ot 20 . Ne
3aB. kadenpoii A.M. MaxutoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kadeapbl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. Masxuros

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM oy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH ¥ TPAHCTIOPTHO-TEXHOJIOTHICCKHX

IIporokomor 20 1. Ne

3aB. kadenpoit A.M. MaxnTos

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanusanuu B 2029 - 2030
y4eOHOM T'oJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.M. Maxuros

Pabouas mporpamma rnepecMoTpena, oocyxieHa u ogoopena st peam3anun B 2030 - 2031
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[Ipotokomor 20 . Ne

3aB. kadenpoii A.M. Maxuros




1 esn ocBOCHNSI AUCHUIJIMHBI (MOIYJIs1)

- ¢hopMUpOBaHUE U Pa3BUTHE CIOCOOHOCTH K aHAM3Y U CHUHTE3Y AJIEKTPONPUBOJOB U
KOHCTPYKIIUH 3JIEKTPUIECKUX MAIIMH U 000pyIOBaHUsI TOPHOTO MTPOU3BOJICTBA;

- opmMupoBaHUE U pa3BUTHE CIIOCOOHOCTHU aHAIM3UPOBATH COCTOSHUE M MEPCHEKTUBBI
pa3BUTHS DJIEKTPOCHAOKEHUS TOPHBIX MAIIUH M O0OpPYJOBaHHS, WX TEXHOJIOTHYECKOTO
000py-10BaHUS M KOMILJIEKCOB Ha UX 0ase;

- (opmupoBaHuEe ¥ pa3BUTHE CHOCOOHOCTH TIPOBOJIUTH CTAHIAPTHBIC WCIBITAHUS
ANEKTPUYECKUX MAIIUH TOPHOTO TEXHOJIOTUYECKOT0 000PYIOBAHMUS;

- (opmupoBaHUEe W pa3BUTHE CIOCOOHOCTH OMPEIEISITh CIIOCOOBI TOCTHKEHUS IIeeit
MIPO-EKTA, BBISBISATH IPUOPUTETHI PELICHUS 33/1a4 MPU MPOU3BOACTBE, MOJICPHHU3AIUN U PEMOHTE
AJEKTPUYECKUX MAIIIUH;

- (opmupoBaHHE W Pa3BUTHE CHOCOOHOCTH pa3pabaThiBaTh KOHKPETHBIE BapHAHTHI
perie-Hus MpooIIeM MPOU3BOICTBA, MOJICPHHU3AIMH U PEMOHTA TOPHBIX MAIIMH U 000pyI0BaHUS,
MPO-BOJUTH aHAIM3 ATHX BAPUAHTOB, OCYIIECTBIIATH IPOTHO3UPOBAHUE MOCIEACTBHM, HAXOIUTh
KOMITIPOMUCCHBIE PELICHUS B YCIOBUSIX MHOTOKPUTEPUAIILHOCTH U HEONPEICICHHOCTH;

- ¢opMupOBaHHE M pa3BUTHE CIHOCOOHOCTH pa3pabaThiBaTh C HCIOIb30BAHUEM
WH(POpPMA-IIMOHHBIX  TEXHOJOTUH, KOHCTPYKTOPCKO-TEXHUYECKYIO  JAOKYMEHTAIUIO  JJIs
MIPOU3BOJICTBA HO-BBIX UM MOJEPHHU3UPYEMBIX OOPA3IOB JIEKTPOIPHUBOIOB TOPHBIX MAIUH U
000pyI0BaHUS U UX TEXHOJOTUYECKOTO 000PYI0BAHMUS;

- (opmupoBaHUE ¥ pa3BUTHE CHOCOOHOCTH TMPOBOJIUTH CTAHIAPTHBIC HCIBITAHUS
AIEKTPUUECKUX MapaMeTPOB TOPHBIX MAIIMH U 000PYI0BAHUS.

2 MecTo TUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuiuinHa DNEeKTPOIPUBOJ U AJIEKTPOCHAOXKEHHWE TOPHBIX MAalllMH BXOJUT B YacTb
yueOHOro mnjaaHa GopMUpPYEMYIO0 YYaCTHUKaMH 00pa30BaTeIbHBIX OTHOLIEHHUH 00pa3oBaTenbHON
pOTPaMMBI.

Jns  u3ydeHWs  AMCHUIUIMHBI ~ HEOOXOAMMBI  3HaHWMA  (YMEHUS,  BIIAJICHHSA),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUS TUCLUILINH/ IPAKTHK:

Mexannueckoe 000pyJ0BaHHE 000raTUTEIbHBIX (paOpuK

TexHon0rM MaIMHOCTPOCHUS

['uaponHEeBMOTPUBOT ¥ THAPOITHEBMOABTOMATHKA TOPHBIX MaIIWH

OcHOBBI GYHKIITMOHUPOBAHUSI TUAPONPUBOA

DneKTpOTEXHUKA

I'mppasnuka

OborarieHue Moyie3HbIX UCKOMAEMbIX

TennoTexHuka 1 JBUTAaTENIN BHYTPEHHETO CrOPaHUs

['opHble MalMHbBI 1 000pyAOBaHKE

MexaHu3a1usi TOPHOTO MPOU3BO/ICTBA

dusnka

ABTOMaTH3AIMS U AIIEKTPU(UKAIINS TOPHOTO TPOM3BOJICTBA

Teopust MexaHM3MOB U MaIlINH

AHann3 JaHHBIX

ABTOMAaTHKa MalllMH U YCTAaHOBOK TOPHOTO MTPOM3BOJICTBA

Beiciiast maTematuka

3Hanus (yMEHUs, BIAJCHHS), TOJYyICHHbIC MPH W3YYCHUU JaHHON TUCHUIUTUHBI OyIyT
HEOOXOAUMBI JJIs1 U3yYeHUS JUCUUIUIMH/TIPAKTUK:

I'opHbIe MalIMHBI ¥ 000PYI0BaHHE MO3EMHBIX TOPHBIX padoT

CranuoHapHbIe MaIIUHGI (IIaXT, KAPHEPOB M 000TATUTEIBHBIX (PabpHK)

Teopust HaIEKHOCTH TOPHBIX MALIUH U 000PYIOBaHUS



VYnpaBiieHne TEXHUYECKUMH CUCTEMaMU

KoHncTpynpoBanue ropHbIX MaliuH U 000pyAOBaHUS

IIpoekTupoBaHre M pacyeT CIEIAIIMX CHUCTEM T'MAPONPHUBONOB TOPHBIX MAallUH H
000pyT0BaHUS

DKcIutyatanus, TeXHHYecKoe 00CTy>KUBaHNUE U PEMOHT FOPHBIX MAllliH

[ToaroroBka k caue 1 caada rocyJapcTBEHHOIO DK3aMEHa

[IpousBocTBEeHHAS - MPEATUIIIIOMHAs TPAKTHKA

ABpOoJI0THs TOPHBIX MPEANPUITUI

JluHaMuKa ¥ IPO4YHOCTH

AHanu3 1 OlleHKa Pe3yIbTaToB

I'py3onoabeMHbIE MAlLIMHBI U MEXaHU3MBI

[Tpou3BoCTBEHHAS - HAYYHO-UCCIIE0BATEIbCKas paboTa

[Ipou3BoicTBEHHAS - MPOU3BOJICTBEHHO- TEXHOJIOTMUECKas TPaKTUKa

[Ipoxonueckue nogbEMHbBIE paObOTHI

Boimonnenue, MOAroTOBKAa K - MpOLEAype 3allUThl W 3al[UTa  BBITYCKHOM
KBATM(UKAIIMOHHON PabOThI

[IporpaMMupyemMble KOHTPOJUIEPHl B CHUCTEMAax aBTOMATHU3AalMM IPOM3BOJCTBEHHBIX
MPOLIECCOB

3 Komnerenuuu odyyaromerocs, popmupyemsbie B pe3yJbTaTe 0CBOCHHUS

AUCHMILINHBI (MOYJIs1) U IVIAHMPYeMble pe3y/ibTaThbl 00y4eHH sl

B pesynbrare ocBOeHMS AUCHUILIMHBI (MOJYJIs1) «DINEKTPOIPUBOJ U AIEKTPOCHAOKEHHE
TOPHBIX MaIlIMH» 00yYaroluics 10JKeH 001a1aTh CIEYIOUMMHA KOMIETEHIUSAMMU:

KOI{ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUSA KOMIICTCHIIHN

IIK-3 Cnocoben pa3pabaTbiBaTh M JOBOJAWTH JIO0 MCIOJHHUTEICH HapsaAbl W 3aJaHUs Ha
OCYIIECTBIICHWE TMPOEKTUPOBAHUA U OKCIUTyaTalldd TOPHBIX MAIIMH W 000pyIOBaHWUS,
KOHTPOJIMPOBAaTh KadecTBO paboT u o0ecneduBaTh MPAaBUIBHOCTH  BBIMIOJHEHUS UX
WCIIOJTHUTEIISIMH, COCTaBJIATh Tpauky pabOT M MEPCIEKTUBHBIE TUIAHBI, UHCTPYKIIUU, CMETHI,
3asBKM Ha MAIlMHBI U 00OpYyJOBaHME, 3allOJHATH HEOOXOIUMBIE OTUETHBIE IJOKYMEHTHI B
COOTBETCTBUH C VCTAHOBJICHHLIMU (hOpMaMU

I1K-3.1 [Tnanupyer u opraHu3oBbIBaeT 3P(PEKTUBHYIO pabOTy TOPHBIX MAlllUH U
000pYTOBAHHUS

[1K-3.2 OcymiecTBiIsIeT KOHTPOJIb KadecTBa NMPOEKTUPOBAHMS W OKCIUTyaTallud |
PEMOHTa TOPHBIX MAIIMH MU OOOPYAOBaHHsS C IEJbI0 TOBBILEHUS HX
HAIKHOCTH

[1K-3.3 OdopmaseT 3asiBKM Ha MallIMHBI U 000pyI0BaHKE, 3aIl0JIHATh HEOOXO0AUMbIE
OTYETHBIE JOKYMEHTHI B COOTBETCTBUH C YCTAaHOBJICHHBIMH (hOpMamH.




4. CTpyKTYypa, 00bEM U coep:KaHue TUCIUIITHHBI (MOXYJIsT)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCIIC:

— KOHTakTHas padora — 9,9 akaj. 4acos:
— ayauTopHas — 8 akaJl. 4acoB;
— BHeayauTopHas — 1,9 akaj. 4acos;
— camocTosTenpHas padora — 130,2 akaj. 4acos;
— B hopMe npakTHuecKoit moaroroBku — 0 akaj. Jac;

— MOATOTOBKA K 3a4éTy — 3,9 akaj. yac
®dopma arTecTaluy - KypCOBOU IIPOEKT, 3a4eT

=]
AynuropHas & g dopma
KOHTAKTHAas % 5} Bun TEKYIIETO Kon
Pa3znen/ Tema é pabora & Z| camocrositenpr | KOHTPOJIA KOMIETEHL
L AN [&] ¥
JUCIUTLIMHbI < 1126 tpak & s oit yCIIeBaeMOCTH i
Jlex T. % S paboThI u
=B IIPOMEKYTOUHO
3aH| 3aH. (O < .EMMXT
1. Tema 1.1
DIEKTPOIPUBOL u
CaMocCTOSTENbH
o€ U3y4YeHHe
y4ueOHOM 1
Hay4HOU
JIATEPATYPEI.
HI())I/IC}I](p NunuBunyansH
1.1 Ocobennoctu OTIONHATEBHO oe
JKCIUTyaTaluu Hu - cobecenoBanme | I1K-3.1,
KOHCTPYKTHUBHOTO 0,510,5] 0,5 | 22 P . T1K-3.2,
o Teme (pabora
UCIIOJTHEHUSI TOPHOTO . WuauBuayansn| [1K-3.3
2JIEKTPOOOOPYIOBAHHUS 0€ CO-00IIeHNE
p Py oubnuorpaduue
Ha 3aHITHH.
C KUM
MaTepuaIaMH, ¢
ANEKTPOHHBIMU
OnoIMoTEKAaMH
5 u D0P,
CaMoCTOSTENbH
0¢ M3y4YCHHE
yueOHOil 1
Hay4HOU
JUTEPATYPHL. | 4
HIAWBUIYAJIbH
1.2 ITonck A Oély
ABTOMaTH3WPOBAHHBIN JIOTIOJTHUTEIIHLHO
N cobecenosanue| ITIK-3.1,
AIIEKTPOTIPUBOJ it mHpOpMAaITUN
TOPHBIX MaIlluH 112 o teme (pabota ' 1K-3.2,
p p Nupueuayaner| [1K-3.3
Pynuuunbie v
0€ COo-00IIIeHne
JNEKTPOABUTATENHN oubnuorpaduye
Ha 3aHITHH.
C KUM
MaTepuaramu, ¢
3JICKTPOHHBIMU
ounoImorekaMu
u D0P,




CaMocCTOSTEILH
0€ U3y4eHHE

1.3 OnexTpuueckas yueOHOM 1
annaparypa HAY4YHOU
MIPABJIECHUS U 3aIUTEI JIATEPATYPEI.
YHp i patyp NunuBunyansH
INEKTPHYCCKUX IMouck e
BUTATEJIEM MaIIUH U OITOJHUTEILHO
f/lexaHI/ISMOB II;IHH(bo Maluu cobecenosanme| IIK-3.1,
05/05| 05 | 22 P . TK-3.2,
Hanpspkenuem g0 1000 o teme (pabora
B . NuanuBunyanpa | I1K-3.3
o€ COo-00IIIeHne
DnekTpoodopyIOBaHU ouobauorpaduue
P Py padp Ha 3aHATHU.
€ UId  OCBElIEeHHUd C KUM
MOJ3EMHBIX  TOPHBIX MaTepuaIamMu, ¢
BBIPa0OTOK 3IEKTPOHHBIMU
OuOInoTEKaMu
u D0P,
Hrtoro o pasueny 11]1 2 66
2. Tema 2.2
qﬂﬂv’]‘ﬂnf“'fﬂﬁ 2O
CaMocCTOSTENbH
0€ U3yuCHHE
y4ueOHOM 1
Hay4YHOU
JTUTEPATYPHI.
WNunuBuayanbH
2.1 ITouck A ofy
DneKTpocHaOKeHNE JIOTIOTHATEITEHO
MOJA3EMHBLIX MAIIWH U it uHpOopMaIUu cobecenosanme| IIK-3.1,
05(05| 1 |20 P . TK-3.2,
MEXaHNU3MOB o Teme (pabora
WuauBuayansn| [1K-3.3
DnekTpocHabKeHne c
TTHUKOB U IIAXT oubnuorpaduue 0¢ co-0bmeHHe
Py P Ha 3aHITHH.
¢ KUM
MaTepuaIaMH, ¢
ANEKTPOHHBIMU
onoIMoTeEKaMH
5 u O0P,
CaMoCTOSTENbH
0¢ M3y4YCHHE
yueOHOM 1
Hay4HOU
JINTEPATYPEL.
patyp NunuBunyansH
ITouck
2:2 JIOTIOJIHUTEIBHO 0¢
TexXHUKO-IKOHOMHYEC i mrcpopmar cobecenoBanme | I1K-3.1,
KHe IMoKa3aTeJIn 0,5]0,5| 0,5 | 22 p . T1K-3.2,
o teme (pabota
AIEKTPONIOTPEOICHUS . Nupueuayaner| [1K-3.3
TOPHBIX IIPEAIPUAITHI 0€ CO-00IIIeHnE
P peatip oubnuorpaduye H
Ha 3aHATHH.
C KUM
MaTepuaiamu, ¢
ANEKTPOHHBIMHU
ounoImorekaMu

n O0P,




CaMocCTOSTEILH
0€ U3y4eHHE

y4eOHOU 1
Hay4HOU
JINTEPATYPEL.
patyp NunuBunyansH
ITonck
2.3 OnacHOCTb OTIONHHTENBHO oe
MTOPAKECHUS i ucpopmar cooecenosanne| IIK-3.1,
AIEKTPUUECKUM TOKOM 0,5 1222 pMall . I1K-3.2,
o Teme (pabora
3ammura OT MOopaKEeHUS . NuanuBunyanpa | I1K-3.3
AIIEKTPUIECKUM TOKOM o€ COo-00IIIeHne
oubnuorpaduye
Ha 3aHTHH.
C KUM
MaTepuaIamMu, ¢
3JICKTPOHHBIMHU
OuOInoTEKaMu
u O0P,
Htoro nio pasneny 1 2 |[64,2
HTtoro 3a cemecTp 2 4 (130, KI1,3a4€T
WITOTO 10 AUCIUILIAHE 2 130, Kypcosou

ITNOSKT RaUeT




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

1. B yueOGHOM mporiecce MpeaycMOTpeHbI 3aHATHA B (GopMme pa3dopa KOHKPETHBIX
CUTyallid, CBS3aHHBIX C WCIOJb30BAHUEM COBPEMEHHBIX CHCTEM aBTOMAaTH3HPOBAHHBIX
AIIEKTPONPUBOIOB H AIEKTPOCHAOKESHHUS.

2. [Tpu mpoBeieHn Y J1aOOPATOPHBIX M MPAKTHYECKUX PabOT pacCMaTPUBAIOTCS TECTHI 1O
TeMaM B UHTEPaKTHUBHON Gopme. OObeM 3aHATUI B UHTEPAKTUBHON (hopMe.

3. HacTp 3aHATHI JEKIIMOHHOTO THITA IPOBOJISTCS B BUIC TPE3CHTAIIHH.

4. TllpakTtudeckue 3aHATHSA MOPOBOIATCS C HCIOJIB30BAaHHEM PEKOMEHyEeMOTO
POTPAMMHOTO 00ECTICUCHHS.

5. B pamkax yueOHOTO Kypca IpeayCMOTPEHBI BCTPEUYH C MPEJCTABUTENISIMU POCCUHCKUX
U 3apyOeKHBIX KOMITAaHHUH, TOCYJapPCTBEHHBIX M OOIIECTBEHHBIX OpPTaHU3aIlHid, MaCTeP-KJIACChI
HKCIEPTOB U CIIEHUAIUCTOB IO TEMAaTUKE Kypca.

6 YueOHO-MeTOAMUYECKOE 00ecTieueHre CAMOCTOSITEILHOI PadoThl 00yYaI0IMXCHA
[IpencraBneno B npusoxxenuu 1.

7 OneHOYHbIE CPEICTBA ISl POBEeHNUsI POMEKYTOYHOM aTTecTAIlUN
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeToqHYeCcKOe U MHGPOPMALHOHHOE 00ecTieyeHHe JUCHUTLINHBI (MO1YJIs1)

a) OcHoBHas1 JIUTEpPaTYypa:

1. BacunbeB, B.I. DnekrponpuBom.DHepreTuka syektponpuBoaa: YueOuuk / B.I.
Bacunbes. - M.: Conon-npecc, 2015. - 268 c.

2. AnyunH, A.C. Cucremsl ynpaienus 3nekrporpuBonoB / A.C. AnyuuH. - Bojorga:
Nudpa-Unmxkenepus, 2015. - 373 C.

0) lonoiHUTE IbHAS JINTEpPaTypa:
1. Anekcees, K.b. MukpokoHtposuiepaoe ympasiaeaue snekrpornpuBogom / K.b.
AnexceeB, K.A. ITanaryra. - M.: MIT1VY, 2008. - 298 c.

3. Acrames, B.K. Mamunoctpoenue. Dunuknoneaus. B 40-u 1. DnekTponpuBo.
I'mapo- u BubponpuBoasl. T.IV-2. I'mapo- u Bubponpusoasl. Kuura 2 / B.K. Acrames. - M.:
MamHo-ctpoenue, 2012. - 304 c.

4. bankxosoi, A.Il. Ilpenu3noHHBIA 3JIEKTPONPHUBOJ C BEHTHJIBHBIMH JBUTATEISIMU:
Mowuorpadus / A.I1. Bankooii. - M.: MOU, 2010. - 328 c.

5. bexkumes, P.®. DnexrponpuBon: VYuebHOe mocoOue s aKaAeMHYECKOTO
OakanaBpuara / P.®. Bekumies, F0.H. Jlementses. - JIrooepist: FOpaiit, 2016. - 301 c.

6

7. Bacunbes, B.1O. DnexrponpuBoa. DHepreruka snekrpornpuona / b.1O. Bacubes. -
Bomo-rna: Uadpa-Nuxenepus, 2015. - 268 c.

8. I'ynbkoB, I'.'1I. CucremMbl aBTOMaTH3MPOBAHHOTO YIIPABJICHUS 3JIEKTPONPUBOIAMHU /
I".U. I'ynbkoB. - Munck: HoBoe 3nanue, 2007. - 394 c.

9. lenucos, B.A. DneKkTponpHuBOAbl NEPEMEHHOTO TOKAa C YAaCTOTHBIM YIPaBIEHUEM:
Vuebnoe nmocobue / B.A. Jlenucos. - Ct. Ockon: THT, 2013. - 164 c.

10. Enudanos, A.IT Ocuossl anektponpuBosa / A.Il1 Enudanos. - CII6.: Jlans, 2008. -
192 c.

11. Enudanos, A.I1. Ocuosl anektpornpuBona / A.Il. Enudanos. - CII6.: Jlans, 2009. -
192 c.

12. Enucdanos, A.I1. Dnekrponpusox: YueOnuk / A.I1. Enudanos, JI.M. Munaituyk, A.T.
['ymuackwit. - CI16.: Jlans, 2012. - 400 c.

13. Enudanos, A.I1. Dnexrponpuson / A.Il. Enuganos. - CI16.: Jlans, 2012. - 400 c.

14. Enudanos, A.I1. OcHoBBI 35ekTponpuBoaa: Ydueonoe mocobue / A.Il. Enudanos. -
MATTR - TTaxr 2NNQ 109 ~



B) MeToanyeckne yKazaHusi:

1. UccnenoBanne acMHXpPOHHOW MAIIMHBI: METOAMYECKHE YKa3aHUsS IO BBIMOJTHEHUIO
1a00paTOpHOl pabOTHI CTYACHTAMH OYHOH M 3a04HOH (hopM o0ydeHus crieruanbHocTH "["opHOe
neno". Marauroropck: MI'TY, 2015. — 14 c.

2. UccnemoBanme wactoTHOro mpeoOpasoBatenst Simens  Micromaster  420:
Metoandeckue yka3aHus 110 BHITOJHEHHIO J1a00PaTOPHOM pabOThI CTYACHTAMH OYHOW M 3a049HOM
dbopMm obyuenus cneruansHocTr "T'opHoe neno". Marauroropck: MI'TY, 2015. — 14 c.

r) [lporpammHuoe odecneuenne u UHTEepHET-pecypcehi:

IIporpammHoe obecniedeHue

Haumenosanue [10 Ne norosopa Cpok neficTBUS JTMLIEH3UH

7Zip cB00OOAHO pacnpoctpansemoe I10 OECCPOUHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHBLIC CUCTEMBI

HasBanue kypca Ccpuika
Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs URL:
cucreMa — Poccuiickuil MHAEKC Hay4HOTIO LIUTHPOBAHUS '

(PUHLI) https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akaaemust Google (Google Scholar)[URL.: https://scholar.google.ru/

Wudopmannonnas cucrema - ExmHoe okHO nocTyma K

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

denepanbHOE rOCY/IapCTBCHHOE OF0/DKETHOE
yupexnenne «PenepanbHblii nHCTUTYT mpoMbiniennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH»

9 MarepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIHIIMHBI (MOYJIs1)

MaTepI/IaJ'ILHO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHHUIIIINHBI BKIIIOYACT:

VY4eOHble ayIUTOPUH [T IPOBEACHUS 3aHATUH !

- MyJBTUMEIUIHBIE CPENICTBA XPaHEHHS, Iepead U MPEICTaBICHHS HHPOPMAIIHH.

VY4eOHble ayIMTOPUH IS IPOBECHUS 3aHATHH JUI IPOBEICHHS TPAKTUYECKUX 3aHATHH:

- MyJBTUMEIUIHBIE CPENICTBA XpaHEHHsI, IEpeaad U MPeACTaBIeHU HHPOPMALINH;

- 1OCKa, MYJIbTUMEIUNHHBIN TPOEKTOP, IKPaH.

VYdeOHbIe ayAUTOPUH IS TIPOBENEHUS TPYNIIOBBIX W WHAWBUIYAIBHBIX KOHCYIIbTAIIHH,
TEKYILLEr0 KOHTPOJIS U MPOMEXKYTOYHOH aTTeCTalluu

- MyJBTUMEIUIHBIE CPENICTBA XpaHEHsI, Iepeaad U MPeCTaBICHUS HHPOPMALINH;

- JOCKa, MYJIbTUMEIUHHBINA TPOEKTOP, IKPaH.

[Tomerenust 1y1st CAMOCTOSATETBHOM pabOTHI 00YJAOIITUXCSI:

- IepCOHaJIbHBIE KOMITBIOTEPHI ¢ makeToM MS Office, BbIX010M B MHTEPHET U € IOCTYIIOM
B DJIEKTPOHHYIO 00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[Tomemienuss A XpaHeHUs W NPOPUIAKTHYECKOTO  OOCIYKMBAaHUS — y4eOHOrO
000pyIOBaHUSA:

- CTeJUIaXH Uil XpaHEHUs Y4yeOHO-HarJAAHBIX MNOCOOMH M y4eOHO-MEeTOAMYECKOMH
JOKYMEHTAITUH.

JIaGoparopuslii cten FESTO



6 YueOHO-MeTOAHYECKOe o0eceYeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCH

[To qucuuIuinHe «IEKTPONPUBOJ U AIEKTPOCHAOKEHNE TOPHBIX MAIIIMHY MPEIyCMOTpEHA
ayJIUTOpHAs U BHEAYTUTOPHAsI CAMOCTOsITeNIbHAs paboTa 00yUJarommxcsl.

CamocrosTenpHas padoTa 1o OCBOSHHUIO TUCIUITIIMHBI HEOOX0JMMa IS YTITyOJIEHHOTO U3yYeHHS
marepuaia kypca. CamocrosTenbHas padoTa CTyIEHTOB perilaMeHTUpYeTCs rpaduKkaMu
y4eOHOT0 MpOoLEecca U CAMOCTOSTEIbHON PaOOTHI.

CamMocTrosTenbHas pa60Ta CTYACHTOB COCTOUT U3 CICAYIOMUX B3AUMOCBA3aHHBIX YacTeH:

1) M3y4eHue TeOpeTHYECKOro MaTepuaia B popme:

e CamocToATeNnbHOE H3YUCHHE YUeOHOH U HAy9HO JIUTEPATypHI 110 TEME

e Jlouck pononHMTENbHOM uHGpoOpMammu 1o Teme (pabora ¢ OubIMOrpaduyecKum
Marepuailamy, c 3JIEKTPOHHBIMU oubnuorekamu u 90P,
UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE ceTH VHTepHeT).

OcraTouHbIe 3HAHUS ONPENEIISIOTCS PEe3yJIbTaTaMH C/IauH (3a4eTa).

2) TlonroTtoBka K 1a00paTOPHBIM 3aHATHIM

Ilepeuens meopemuueckux 60npocos K 1a6opamopHsim padomam

Tema 1.1 OcobeHHOCTH OKCIUTyaTallkd M KOHCTPYKTMBHOTO HCIIOJHEHHUS TOPHOIO
AJIEKTPOOOOPYIOBAHUS

VYcnoBust SKCIUTyaTallMM 3JIEKTPOOOOPYIOBAHUS TPU IOJ3EMHOM M OTKPBHITOM pa3paboTke
MOJIE3HBIX  MCKomaeMblX.  OCOOEHHOCTM  KOHCTPYKTHMBHOTO  HCIIOJIHEHHUS  TOPHOTO
AIIEKTPOOOOPYTOBAHUSI.

[TonsiTue 006 ypoBHe M BHAax B3pbIBO3aUUTHL. Kiaccuduxamus snexkTpooOOpyaoBaHUs IO
YPOBHIO B3pbIBO3ALIUTHI. Buiel B3pbiBO3ammThl. TpeGoBaHuUs, NpeabsABIsEMble K TOPHOMY
AJIEKTPOOOOPYIOBAaHUIO HOPMAJIbHOTO, IOBBIIIEHHOW HAJIEKHOCTH, B3pBIBOOE30MACHOTO,
0Cc000B3PHIBOOE30MIACHOTO UCTIOTHEHUS.

O6macTh MNPUMEHEHHUS  JJIEKTPOOOOPYIOBAaHUS  PA3IMYHOTO  HUCHOJNHEHMs. VcmbiTaHue
B3pBIBOOE30MIACHOTO AJIEKTPoo0Opy0BaHus. TpeboBaHUs MpaBui 6€30MaCHOCTH K PYAHUYHOMY
000py/1I0BaHNIO, HAXOAIIEMYCS B 3KCILTyaTalllH.

Tema 1.2 OCHOBBI 3JIEKTPONPHUBO/IA

OcHoBHble omnpeaeneHus U kinaccudukanus. Mcropust pazsurus snextponpusoja. [loustus 06
YCTPOMCTBE DJIEKTPONPUBOJAA. JIEKTPONPUBOABI, NPUMEHSAEMbIE Ul TOPHBIX MaIlUH H
YCTaHOBOK: OCHOBHBIE TUIIbI M1 KOHCTPYKTHUBHBIE 0COOEHHOCTH. MexaHHuecKue XapakTepuCTUKU
U CBOMCTBa JIBUraTeseil MOCTOSTHHOTO TOKa C MOCJEI0BATENbHBIM U CMELIaHHBIM BO30YXK/IEHHEM,
o0yacTh uX MpUMEHEeHUs. MeXxaHn4yecKre XapakKTepUCTUKU U CBOMCTBA ABUTATENEl IEPEMEHHOTO
TOKa, SKCIUTyaTallMOHHbIE 0COOEHHOCTH M 00J1acTh UX MpUMeHeHusl. OcCOOEHHOCTH  yNpaBlIeHUS
JBUTATEJISIMU ITOCTOSIHHOTO U ITepeMEHHOr0 Toka. CrocoObl pean3alyy peryjIupoBaHus 4acTOThI
BpalllcHUss W  pPEBEPCUPOBAHUS  JJIEKTPOABHUraTeNIed.  OJIEKTPONPUBOA IO  CHUCTEME
reHepatop-asuratens (I'-J[): KOMIOHOBKA, MEXaHUYECKHE XapaKTePUCTUKHM U CBOWCTBA.
OCOOEeHHOCTH AIIEKTPUUYECKUX TMPUBOJIOB 1o cucteme I'-/1 ¢ ofHOCTyneH4YaThIM BO30YKICHHEM U
TPeXOOMOTOUYHBIM JIBUTaTeNeM, 001acTh npuMeHeHusl. OCOOEHHOCTH JIEKTPUYECKOr0 MPUBO/IA
no cucreme ['-/] ¢ MarHUTHBIM WK 3JIEKTPOMArHUTHBIM YCHUJIUTENEM M 00J1aCTh UX TPUMEHEHHUS.
OCOOCHHOCTH DJIEKTPUUYECKUX TPHUBOJOB MO cucteme [-JI ¢ TUPUCTOPHBIM BO30OYAHMTENIEM,
TUPUCTOPHBIN mpeobpazoBarenb-apuratens (TII-/1) 1 gacToTHBINA MpeoOpa3oBaTeb-IBUraTENb
(UIT-MT), obnmacte mx mnpumeHeHUs. [lomoxeHuss o BBIOOpE SIEKTPUUYECKUX ABUTATENICH IO
MOITHOCTH C YYEeTOM XapaKTepa Harpy3kd W YCIOBHUH SKcIulyaTtanuu. TpeOoBaHUs IMpaBHI
texuudeckon akcruryaranuu (I1TD) u npaBun 6e3onacHoctu (I1B) mpu skcmuTyaTanuu U peMOHTe
AIEKTPOJABUTATEIIEH.

JlaGopaTopHo-TipakTHyecKoe 3anstue 1.2.1



N3yuenue cxem snexkrponpusoaa o cucreme [-JI. PerynmupoBaHue 4acTOTBI BpAILLCHHS B
cucteme I'-]1.

Tema 1.3 PynHuuHbIE 35I€KTPOABUTATENN

OcHOBHBIE ompenieneHns U Kiaccuukanus. DIeKTPOJBUTATENIN €IUHON CepuM ISl YrOlbHbIX
maxT. O0acTh NPUMEHEHUS Pa3JInYHbIX BUJIOB NIpUBOa. PO TOKa M BeMYMHA HAIPSDKEHUS IS
IIUTaHM DJIEKTPOJBUTATEIICH.

OOmme monokeHus Mo BBIOOPY 3nekrpoasurareneil. Harpyszounsle nuarpammbl. Harpes u
OXJIXJEHUE 3JIeKTpoABHUraTeneil. Pexxumbl paboTsl anexkrpoasuraresneil. Beibop MomHocTH
AIIEKTPOABHUTATENS MPU PA3IMUHBIX PEKUMaX PAOOTHI.

OKkcIutyaranus 3JEKTpoJBUraTesell. XapaKTEpHbIE HEUCHPAaBHOCTH. MOHTax, pPEMOHT U
ucnbITanue sekrpoasurarenei. [1TD u I1b npu TexHMUecKOM 00CTyKMBaHUH, SKCILTyaTalluu U
PEMOHTE 3JIEKTPOJBUTATEIEH.

JlaboparopHo-nipakTuyeckoe 3ansatue  1.3.1

W3yuenne KOHCTPYKIMHM, MEXAaHUYECKOM XapaKTEPUCTUKM U OCHOBHBIX CBOWCTB TpexX(a3HbIX
ACUHXPOHHBIX JJIEKTPOABUIaTeei. BhIsIBIIEHNE U yCTPaHEHUE HEUCIIPABHOCTEH.

Tema 1.4 Dnexrpuueckas anmnapaTtypa ylnpasiIeHHs U 3alUThI JIEKTPUUECKUX JBUTATEICH MaIINH
U MEXaHU3MOB HanpsbkeHueM a0 1000 B

Haznauenue u xiaccudukanus anmaparypsl YIOpaBiI€HUsS M 3alIUThL. Y CIOBHBIE rpaduueckue
0003Ha4YEeHUsI 3JIEMEHTOB B DJIEKTPUUYECKUX CXEMaX.

AnnapaTsl ¥ NPUHLUMIHAIBHBIE CXEMbl MAaKCHUMalbHON TOKOBOHM 3aimiuThl. Pacuer, BbIOOp M
NOBEPKAa YCTaBOK TOKAa M OJIOKOB MaKCHMAaJbHON TOKOBOH 3amIUTHI, BCTaBOK IUIaBKUX
peloxpaHuTenei. AnmapaTsl U NPUHUUIMAIBHBIE CXEMbl TEIUIOBOW 3alllUThl, 3aIUUTHI OT
ONPOKUABIBAHMS WIA HECOCTOSIBLIETOCS ITYCKA.

OnexTpuyecKkas anmaparypa py4HOIO M IIOJyaBTOMaTH4ECKOI'O YIPABIIECHUS 3JIEKTPUUECKUMHU
JBUTATENsIMM  MAllMH M MexaHu3MoB. Ha3HaueHue, TuUnbl, OCOOEHHOCTH KOHCTPYKLHHU
pa3beIUHUTENEH, PYYHBIX B3phIBOOE30IIACHBIX ITycKaTelel, KOHTPOJUIEPOB, aBTOMATHUECKUX
BBIKJIFOYATEIICH.

KoHTakTHas cuctema ammapaTypbl YIpaBiIeHUs, IEKTpUUYECKas Ayra M CIOCOObI €€ ralleHus.
be3nyroBas u 6eCKOHTaKTHas KOMMYTallUs.

DNEeMEHTHI anmnaparypbl JUCTAHIIMOHHOTO M aBTOMATUYECKOro ynpasieHus. HazHaueHue, Tumsl,
0COOEHHOCTH KOHCTPYKIIMH KHOIIOYHBIX TOCTOB, OJIOKOB U MYJBTOB YIPABJIECHUS, KOHTAKTOPOB.
OnexTpuueckas anmnaparypa JUCTAaHIIMOHHOTO M aBTOMAaTHYECKOTO YIIPABIECHUS JIEKTPUUYECKUMHU
JBUTATENSIMU MallMH U MexaHu3MoB. OCHOBHbIE BUbl, NMPUHIUIHAIBHBIE CXEMBbl 3aIUTHl U
OJIOKMPOBOK OT TMOTEPH YIPaBIAEMOCTH, OT OOpbIBA WM YBEJIMYEHHUS CONPOTUBIICHUS LIEMHU
3a3€MJICHHS, TOKOBOM 3alllUThl OT MEPErpy3KH, OJOKUPOBKH, MPEMSATCTBYIOLIEH BKIIIOUEHUIO
IyCKaTelas IpU CHWKEHWM CONPOTUBIIEHUS W30JLALMM HUXKE HOPMHUPYEMOH BEIUYUHBI B
OTXOJAIIEM YJacTKe CETU U OT OJIOKMPOBKH, OTPAaHUYMBAIOIIEH YaCTOTY BKIIIOUEHUS IyCKaTeIsl.
PeBepcuBHBIE M HEpEBEPCUBHBIE MATHUTHBIE IIYCKATENIM B pyAHUYHOM HcnoaHeHuu. HasHauenue,
THIIBI, TEXHUYECKUE XAPAKTEPUCTUKH, YCTPOMCTBO, CXEMBI JIEKTPUUECKUX COECIMHEHMI. Bubl
3alUThl U 6J0KUpOBKH. Poj ympaBienus. Buasl curnanuzanuy, BO3MOXHbBIE HEUCIIPABHOCTU U
CIoCoObI UX yCTpaHEHHUSI.

MarHuTHble CTaHIMU JJIs1 JOOBIYHBIX, MPOXOJUYECKUX, TPAHCIOPTHBIX MAIIMH M MEXaHHU3MOB.
Ha3naueHue, TUIIBI, TEXHUYECKHE XAPAKTEPUCTUKH, YCTPOMCTBO, CXEMBI DSJIEKTPUUYECKHUX
COCIMHEHU.

[lyckoBble arperaTel [l pPY4YHBIX JJeKTpocBepil. Ha3HaueHuwe, THIIBI, TEXHHUYECKHE
XapaKkTEPUCTUKH, YCTPOMCTBO, CXEMBbI DJJIEKTPUYECKUX COCIMHEHMW. Bunabl 3amurtel u
6soxkupoBku. Pox ynpasnenus. Buabl curnanusanuu, BO3MOKHbIE HEUCIIPABHOCTH U CIIOCOOBI X
YCTpaHEHUS.

[Topsnox BbiOOpa M mpoBepkH ammapaToB ynpasieHus. [Ib mpu skcrutyaTanmuu u peMoHTe
AJIEKTPOAIIIAPATYPHI.

JlabopaTopHo-ipakTHdecKoe 3anarue 1.4.1

HcnbiTanue 1 HaCTpOKKa MAaKCUMAJIbHOM TOKOBOM 3aIlUThI aIlllapaToB.
JlaGopaTopHo-TipakTHYecKoe 3ansaTue 1.4.2

N3ydyeHne KOHCTPYKLHM, IPUHLIMNA JEUCTBUS U CXEM JJIEKTPUUYECKUX COCIMHEHUM aIlapaToB
PYYHOTO YIPABJICHUS: Pa3beAMHUTEIICH, PyYHBIX IIyCKAaTeIeH, KOHTPOJUIEPOB, aBTOMAaTHYECKUX
BBIKJItOUaTesel. McnplTanue anmnaparoB py4yHOro yIpaBJICHHUS.



JIaGoparopHo-nipakTHyeckoe 3ausaTue 1.4.3

N3ydyeHne KOHCTPYKUMI, MPUHIMIA JEUCTBUS M CXEM DJJEKTPUYECKUX COCIUHEHUH
HEPEBEPCUBHBIX MATHUTHBIX IMycKarenel. McnpiTaHue annaparos.

JlaGopaTopHo-ipakTHdecKkoe 3ausarue 1.4.4

N3ydyeHne KOHCTPYKUMWA, MPUHIUIIA JECUCTBUS W CXEM DJJEKTPUYECKUX COCIUHEHUH
HEPEBEPCUBHBIX MATHUTHBIX ITyCKaTeJIel pa3JIudyHbIX TUNOB. McnplTaHue anmaparos.
JlaboparopHo-nipakTuyeckoe 3anstue 1.4.5

N3yueHnne KOHCTPYKIUH, IPUHLUIIA ACHUCTBUSA U CXEM IEKTPUUECKUX COETMHEHUI PEBEPCUBHBIX
MAarHUTHBIX IycKaTenei. McnblTanue anmaparos.

JlaGopaTopHo-ipakTHYecKoe 3ansatue 1.4.6

N3ydyeHne KOHCTPYKIMI, IPUHLIMIA JEUCTBUS U CXEM JJIEKTPUUYECKUX COCIMHEHUN MarHUTHBIX
nyckateneil Ha HanpspkeHue 1000 B. Mcnbitanue annapaTos.

JlaboparopHo-nipakTuyeckoe 3anstue 1.4.7

N3yueHnne KOHCTPYKIUM, IPUHIMIA AEUCTBUS U CXEM IEKTPUUYECKUX COCAMHEHUN MarHUTHBIX
CTaHUUH{ yrpasiieHUs. VcnplTaHue CTaHIMK YIIPaBJICHUS.

Tema 1.5 DnexTpoobopyaoBaHKe IS OCBEIICHUS MTOA3EMHBIX TOPHBIX BEIPAOOTOK

3HaueHue OCBEILEHNUS TOA3EMHBIX TOPHBIX BEIPA0OTOK. OCHOBHBIE CBETOTEXHUYECKUE BETUYNHBI.
DIIEKTPUUYECKUE UCTOYHUKH CBETA U UX CBOMCTBA.

CranuoHapHble U NEPEHOCHBbIE PYIHHYHBIE OCBETUTENIbHbIE NpuOOphl. Ha3zHauenue, Tumbl,
TEXHUYECKUE XapAKTEPUCTUKU U YCTPOICTBA, CXEMbI BKIFOUEHUS B CETh.

DnexTpooOopyA0BaHNE U MPUHIUIHAIBHBIE CXEMbI AIEKTPOOCBETUTENBHBIX YCTaHOBOK. MeTO1bl
pacueTa 3JeKTPUUECKOr0 OCBEIICHUS MOA3EMHBIX BhIpaboTOK. HOopMbI ocBemeHHoCTH paboynx
mecT. TpedoBanus I1TD u I1b npu sxcrutyatanuu OCBETUTENBHBIX CETEW U YCTAaHOBOK.
JlaboparopHo-nipakTuyeckoe 3anstue 1.5.1

W3yuenne KOHCTPYKIHUN AIIEKTPOOOOPYIOBaHUS U COOpPKA AIEKTPUYECKON CXEMBI CTallMOHAPHON
OCBETUTEIBHON YCTAaHOBKH.

Tema 1.6 DOnexTpooOopyaoBaHUE € DSIEKTPUUYECKHUE CXEMBI TUCTAHIIMOHHOTO YIPABICHUS
MalIMHAMU, MEXaHU3MaMH U yTJIe100bIBAIONTUMHI KOMILIEKCAMU

O6mme cBefeHuss 00 YNpPaBICHUM MAIIMHAMHM, MEXaHHU3MaMH ¢ YIJIeI00bIBAIOIIUMHU
KOMIUIeKcamMu. Buabl ynpapnenus. [IpuHIunuanbHble CXEMbl JUCTAHIMOHHOTO YIpPaBIEHUS
TOPHBIMU MalllMHAMU: TPEXINPOBOJHAS, ABYXIPOBOJHASA, JBYXIPOBOJHAs 0e€3 caMO(UKCalUU.
JlocTonHCTBa M HETOCTATKH.

OcHoBHblE TpeOOBaHMSI K CXEMaM JIMCTaHIIMOHHOTO  yIpaBieHud. Bunael  3amur,
MPEelyCMOTPEHHBIE B CXeMaX MUCTAHIIMOHHOTO YIIPaBJICHUs, OJIOKUPOBKA MOCIEAOBATEIHLHOCTH
BKJIIOUCHHUS ITYCKATEIICH.

JlaboparopHo-nipakTuyeckoe 3anstue 1.6.1

COopka M HCHBITAHHE JJIEKTPUYECKOM CXEMbl JUCTAHIIMOHHOTO YIPAaBJICHUS YTrOJIbHBIM
KOMOaiftHOM.

JlabopaTopHo-TipakTHYecKoe 3anartue 1.6.2

COopka ¥ UCHBITAHHWE DJIEKTPHUUECKONH CXEeMbl JUCTAHIIMOHHOTO VYIPAaBICHUS PYYHBIM
AIEKTPOCBEPIIOM.

Pa3nen 2 DnexTpocHabkeHue TOPHBIX MPEaPUITHIA

Tewma 2.1 DnexTpocHaOXKEeHHE MO3EMHBIX MAITMH U MEXaHHU3MOB

XapakTepucTUKa MPUEMHHUKOB 3JIEKTPUYECKONH PHEPruu B MOA3EMHBIX BbIpaboTkax. CriocoObl
MUATAaHUS TIOA3EMHBIX dJeKTponoTpeduTeneii. Bribop Mecta pacmosioKeHHUs IEHTPATbHOU
noazemHoi noacraniuu (LIIIIT), ee ycrpoiictBo, o6opynoBanue. Pacrionoxkenue u ycTpoilcTBo
pacnpeaenuTenbHbIX moa3eMHbIX MyHKToB (PIIIT) Hanpsbkenuewm cseime 1000 B.

Pynnuunas anmaparypa ynopaBiieHHs M 3aliMThl  HanpsbkeHueM 6 kB. KommiextHble
pacnpenenutenbubie yeTporictBa (KPY) mns momsemMHBIX TOpHBIX BbhIpaboTOK. HasHauenwe,
THUIIbI, TEXHUYECKUE XAPAKTEPUCTUKH, YCTPOMCTBO, CXEMBI AIEKTPUUECKUX COECTUHEHUM. Buapl
3alIUT U CUTHAJTM3ALMU. OJEKTpUYECKHE M MexaHuueckue OyiokupoBku. Poj ympasneHus,
BO3MOYKHBIE HEHCIIPABHOCTH M CIOCOOBI UX ycTpaneHus. I1b mpu TexHuueckoM 00CTyKUBaHHH,
AKCIUTyaTalldd U PEMOHTE 3JIEKTPOYCTAHOBOK HampsibkeHueM cBbiie 1000 B.

OCHOBHbBIE IPUHIIUITBI TOCTPOCHHUSI CUCTEM AJIEKTPOCHA0KEHHS MAIIMH ¥ MEXaHU3MOB OYMCTHBIX



U TIOATOTOBUTEIBHBIX 3a00€B /I IAXT C [TOJIOTUM, HAKJIOHHBIM M KPYTBIM 3aJIeTaHHEM IUIACTOB.
[lepenBukHbie TpaHchopMaTopsl U TpaHCHOPMATOPHBIE MOACTAHIIUHU JIJIS1 TUTAHUS MTOA3EMHBIX
norpeduteneii. Ha3HaueHwe, THIBI, TEXHUYECKHE XapaKTEPUCTUKU, YCTPOMCTBO, CXEMBI
3JIEKTPUYECKUX COCAMHEHUH. BUbI 3allUT M CUTHANM3ALMU. DJIEKTPUUYECKUE U MEXaHUYECKUE
OnmokupoBKU. Pox ympaBieHHs, BO3MOXKHBIE HEHUCIPABHOCTH M CHOCOOBI HMX YCTPaHCHHS.
Omnpenenenne MOIHOCTU U BBIOOp 000pYI0BaHUS YHACTKOBOW TpaHC(HOPMATOPHON MOCTAHIIHH.
[laxTHble KabenpHbIE ceT. HasHaueHune, MapKu, CeUeHHs M TOYCTUMBIC HArPY3KH HA CUIIOBBIC
Kbl Kabens. CriocoObl MPOKIIAAKU Kabenel B OJ3eMHBIX TOPHBIX BhIpaOOTKaX.

OcHOBHBIE METO/BI pacyeTa, BEIOOpa U MPOBEPKU KAOETBHBIX CETEH, anmapaTypbl yIpaBIeHUS U
3anuThl. PacueT HU3KOBOJIBTHOW KaOeNbHOM CEeTH MPH MyCKe U HOPMAIBHBIX PEKUMax paboThI.
Pacuer TOKOB KOPOTKOTO 3aMBbIKAHMS.

JlaGopaTopHo-ipakTHdecKoe 3anarue 2.1.1

N3yuenne KOHCTpYKIMI U cxeMm ayekTpuueckux coeauHenuit KPY nanpsoxkenuem 6xB.
HcnipiTanue 3J1eKTpUYECKUX aIapaToB.

JlaboparopHo-nipakTuyeckoe 3anstue 2.1.2

N3ydyeHne KOHCTPYKIIUI U CXEM IIEKTPUUYECKUX COCTUHEHUH NEPEIBUKHBIX TPAHCHOPMATOPHBIX
noacraniuii. cnpitanue TpaHcopMaTOPHBIX MOJICTAHIINH.

JlaGopaTopHo-ipakTHYecKoe 3anarue 2.1.3

[IpuoOpereHne HABBHIKOB COCIMHEHHMS W PEMOHTa KaOeneil. lcmbplTaHWe MIAXTHBIX THOKHX
Kalenell mocie peMoHTa.

Tema 2.2 DnexTpocHaOXeHUE PYIHUKOB U IAXT

XapakTepucTuka MOTpeOuTeNnell 3IEeKTPOSHEPrud Ha TOPHBIX mpeanpusaTusx. Kareropuu
NOTpeOUTENEH SIIEKTPOIHEPTUU B OTHOIIICHUH 00ECTICUCHHS HAJIEKHOCTH MX DJIEKTPOCHAOKEHUSI.
CxeMbl 31eKTpOCHA0KEHHS PYITHUKOB U IIAXT.

YCTpolCTBO BO3AYIIHBIX JMHMM 3JjieKTporiepenad. TUIbl M MapKu IMPOBOJAOB, CIIOCOOBI HX
KpEIUICHUS U coeTMHeHUs. TUIbl 1 KOHCTPYKIIUU OTOp. Y CTPONUCTBO KaOENbHBIX JTUHUN. THIIBI 1
Mapku Kabesnel, crnocoObl UX MPOKIAJIKHU.

Bo3nukHoBeHHe, BHABI M mocheAcTBUS KOpoTkux 3amblkaHuit (K3). Tepmuueckoe u
aneKkTpoanHamudeckoe nericteue TokoB K3. Xapakrepuctuka nponecca K3. Pacuer Tokos K3 u
CHOCOOBI UX OTPAHUYEHUS.

OnexTpooOopyA0BaHNE MOBEPXHOCTH IIAXT. OJIEMEHTHl BBICOKOBOJBTHOIO 00OpPYHAOBaHUS
nojactanuuil. Ha3zHaueHue, THUIBI, TEXHUYECKHE XapaKTEPUCTUKHU. YCTPOHCTBO M BBIOOD
M30JISITOPOB, IWH, TPEAOXPAHUTENECH, pa3beAUHUTEICH, BHIKITIOUATENIEH HArPy3KH, OTICIIUTEIIEH,
KOPDOTKO3aMbIKaTeJIeH,  MacCiSIHBIX M BO3QYHIHBIX  BBIKJIKOYATEIEH,  HM3MEPHUTEIBHBIX
TpaHCOPMATOPOB TOKA M HANpsIKEHHs, PEaKTOPOB, CUJIOBBIX TpaHchopMaTopoB. IIpuBoss
pa3beAMHUATENEH, BEIKIIOYATENEH HArpy3KH, MAaCSTHBIX BBIKJIIOUATENIEH.

KPVY, tpanchopmaTopHbie MOACTAHIIMU. YCTPONCTBO TJIaBHON TMMOHU3UTEIBHOW MOJCTAHIIMU
(I'TIT). 3amumTHOE 3a3eMyieHHE Ha NOACTAHIMAX. KOHTposib HaJX COCTOSHUEM H3OJISLUH.
JlokyMeHTaIus Ha MOACTaHLUAX.

OOm1re cBefieHns 0 peselHoi 3amure. TUIbl pesie ¥ UX KOHCTPYKTUBHBIE 0COOEHHOCTH. CXeMbl
pesieiiHOM 3aIIUThI JIMHUH 3JIEKTpoIepeiay, CUIIOBBIX TPaHC(HOPMATOPOB U AIIEKTPOABUraTeNIeH
HanpspkeHueM csoime 1000 B.

3amuTa MoACTaHUi OT MPSAMBIX YAapOB MOJIHUU. 3aIlIUTa 3JIeKTPO0OOPYA0BAHUS TOCTAHIIMM OT
nepeHanpspkeHus. Mepbl 6€30MacHOCTH MPU 00CITYKUBAaHUH U SKCIUTyaTallid BHICOKOBOJIbTHBIX
arrapaToB U 3JIEKTPUYECKHUX CETEH.

JIaboparopHo-nipakTuyeckoe 3anstue 2.2.1

Nzyuenne xkoHcTpykiuit anextpoodopymoBanus ['TII. McribiTaHue SIeKTpUYECKUX aImapaToB
MIOBEPXHOCTHOM MOACTAaHIIUN.

JlabopaTopHO-TIpakTHYeCcKOe 3auaTne 2.2.2

COopxka cxembl peneifHol 3amuThl. McnibITanne 1 HacTporka mpuOOpOB PEIeHHOM 3alUTHI.
Tema 2.3 TeXHUKO-3KOHOMHYECKHE TTOKA3aTEIN JIEKTPONOTPEOIECHUS TOPHBIX MTPEATPHUATHI
OO1u1re cBeCHUS 0 TEXHUKO-9KOHOMUYECKUX MOKa3aTeNsAX IEKTPOoroTpedieHus. Yuer pacxoaa
3JIEKTPOZHEPTUM HA TOPHBIX NPEANPUATHAX. Y ACIbHBIE HOPMBI pacxofa 3JIEKTPOIHEPTHUH
OTJIEIIbHBIM TEXHOJIOTHYECKUM IPOLECCOM TOPHOI'O IPOU3BOJCTBA U MPEANIPUATUEM B LIETIOM.
Koaddurnment MomHOCTH 351eKTpOoycTaHOBOK. OmpeneneHue odmemaxTHOro koddduimenta
MOITHOCTH. IIpWYMHBI W TOCIEACTBHA HHU3KOTO KO3((UIMEHTAa MOIIHOCTU. PeakTuBHas



MOIIIHOCTh. MEpOMPHUATHS 10 CHIKCHHUIO MOTPEOJICHUS PEAKTUBHOM MOITHOCTH U CIIOCOOBI ee
koMmneHcauu. OpraHn3alioHHO-TEXHUYECKHUE MEPOTIPUSTHS [0 SKOHOMHH 3JIEKTPOIHEPTHH.
OmnpeneneHre OCHOBHBIX  TEXHHUKO-DKOHOMHUYECKHX TOKa3aTeled  AIIeKTPOMOTPeOIeHHUS.
Onpenenenue CTOMMOCTU 3JeKTpodHepruu. Tapudukanus siaextposHepruu. OmnpeneneHue
ce0eCTOMMOCTH TPOAYKIUH TIO DJEMEHTY <QJCKTPOIHEPTrHUs», YACIbHOTO TOTpeOiieHus
3IEKTPOIHEPTHH U SHEPTOBOOPYKEHHOCTH TPYAa.

Tewma 2.4 PyaHu4uHasi CUTHaIU3aIMs U CBS3b

Ponp u HasHaueHue  PYOHUYHON CHUTHAJIM3AalMM M CBSI3U. AIMNNaparypa  CHUTHAJIM3AIMH.
CtBoJIOBasA, TPAHCIOPTHAS U JUCIIETYEPCKAsi CUTHAIU3AIHS.

Bunel pynauunoi csizu. Jlucnerdepckoe yrpaBieHHe TPOU3BOICTBOM.

Pazgen 3 Dnexkrpobe3onacHOCTh

Tema 3.1 OnacHOCTh MOPAKEHUS ATEKTPUUECKUM TOKOM

JleiicTBUE 3IEKTPUUYECKOTO TOKA HAa OpraHU3M 4ejoBeka. Buabl mopaxeHus. AHanu3 NpUYHH
3MeKTpoTpaBMaTu3Ma. DaKTOPBI, ONMPEACTSIONINE CTENEHb MOPAKEHUS dIEKTPUUECKUM TOKOM.
@®akTophbl, BIMUSIIOIMINE HA UCXOA HopaxeHHs. ONacHOCTb MOPAKEHUsI HJIEKTPUUYECKHM TOKOM B
CUCTEMaXx C U30JIMPOBAHHON U 3a3€MJICHHOM HEUTpalibio TpaHchopMaTopa.

Tema 3.2 3amuTa OT HOpaXeHUS EKTPUUECKUM TOKOM

Mepbl 3alIUTHI OT MOPaXEHHS SJICKTPUUECKUM TOKOM. HasHaueHue, yCTpONCTBO, KOHTPOJIb U
IPOBEPKA 3alIUTHBIX 33a3€MJICHUH B TOJI3EMHBIX TOPHBIX BBIPA0OTKaX. 3a3eMJICHHE MaIlWH,
anmnaparoB, MEPEABIKHOTO U IIEPEHOCHOTO IEKTPOOOOPYAOBAHHUS.

Anmaparbl 3alUTBl OT yTE€YEK TOKAa Ha 3€MIII0, MX Ha3Hau€Hue, YCTPOMCTBO, 00sacTh
NPUMEHEHHUS. Y CIIOBHbIE 0003HAUYEHHUS, IPUMEHSAEMbIE B CXEMax 3JEKTPHUUECKUX COCAMHEHUU.
XapakTepHble HEUCIIPABHOCTU B CXEMax AJIEKTPUUYECKUX COEIMHEHUH almapaToB 3alUThl OT
yTeueK TOKa Ha 3eMIII0 U CIIOCOOBI MX YCTPaHEHHS.

Oxa3zaHue MOMOILIM MOCTPaJaBIIMM OT BO3JEHUCTBUS AJIEKTPUYECKOro Toka. TpeboBaHus K
CHUCTEMAaM 3a3€MJICHHS U allapaTraM 3allMThl OT yTEYEK TOKa Ha 3EMJIIO.
JlabopaTopHo-TipakTH4ecKoe 3anarue 3.2.1

N3ydeHne KOHCTpYKLUMH 3a3€MIIIOIIMX YCTPOMCTB M CXEM DJJIEKTPUYECKHX COECIUHEHHUU
anmaparoB 3allUThl OT YTEUYEeK TOKAa Ha 3emito. l3mepeHue CONpOTHUBIEHMS 3aIIUTHBIX
3a3€MJICHUH.

KypcoBoe npoektupoBanue

enu n 3a1a4n KypcOBOTrO MPOEKTUPOBAHUS:

- CUCTEMaTH3alus, PaCIIMPEHUE U 3aKPEIJIEHUE 3HAHUN 110 TUCLUIUINHE;

- IproOpeTeHNe HABBIKOB MPAKTUYECKOTO HCIOIb30BAaHUS TEOPETHUUECKUX 3HAHUM MO BBIOOpY,
pacueTy U IPOBEPKE AIEKTPUUECKUX CETEH, allllapaToB YIPABICHUS U 3aIUTHI;

- pa3BUTHE HAaBBIKOB CaMOCTOSITENIBHOM pabOThl € HAyYHO-TEXHUYECKOW M CIPaBOYHOM
JITEPATypPOi.

KypcoBoii npoexkT odopmisieTrcss B COOTBETCTBUU C JACUCTBYIOIIMMM TpeOOBaHUSAMH, T.€. Ha
CTaHJapTHBIX JucTax ¢opmara A4. OObeM KypcoBoro mnpoekTta cocrasiser 15-20
IIPOHYMEPOBAHHBIX JIMCTOB TeKCTa. [[py HanmMcaHum KypcoBOTO MPOEKTa CIEAYET MOJIb30BATHCS
neiictByromumu ['OCTamu. B KypcoBOM NpoeKTe IOKHBI OBITh MPEACTaBIECHBI TaOJHUIBL,
rpaduku, OTpaXkarolie pe3ybTaThl PacueToB.

B Kpyr TeXHMUYECKNX MEPONIPUATUI BXOMSIT:

- TeMaTHKa U 00bEeM KypCOBOTO TIPOEKTA,

- pa3paboTKa 1 Bbl1aya WHAMBHIYaTbHbIX 33JJaHUM /7Sl BHITIOJIHEHUS! KyPCOBOTO MPOEKTA;

- obecrieyeHre 00yJarommxcss METOJUUYECKON U CIIPAaBOYHOM TUTEPaTypOi.

Haubonee menecooOpa3HON, B OTHOWICHWM pealu3alliy 337ad KypCOBOTO IPOEKTHPOBAHUS,
ABisieTcs TeMa «BbIOOp M pacdeT palMoHaNIbHOM CUCTEMBI AEKTPOCHAOKEHHS y4acTKa aXThD».
BbiOop pamuoHanbHOM CXEMBI AJIEKTPOCHAOKEHHUS, HU3KOBOJBTHOW M  BBICOKOBOJBTHOM
Ka0eJIbHON CeTH, almnapaToB YIPaBICHUS U 3alUTHI JOKEH 00OCHOBBIBATHCS U MOJKPEIUIATHCS
COOTBETCTBYIOIIMMU PACUECTAMH.

ITpuMepHBIii IepedeHb pa3ienoB, peKOMEHAYEMBIX [T pa3pabOTKU KypCOBOIO MPOEKTa:
Bsenenue.



Kparkas xapakrepucTika ydacTka. Mexanuzamus pador.

Br16op parmoHabHONM CHCTEMBI DJIEKTPOCHA0KEHUS ydacTKa.

Br16op HanpsiokeHuit.

Pacuer ocemienus. Pacuer u BbIOOp TpaHcOpMAaTOPOB UIsl MUTAHUS OCBETHTEIBHBIX CETEH U
PYYHBIX MEXAHU3MOB.

XapakTepucTruKa NPUEMHUKOB 3J1€KTPOIHEPIUHU.

OmnpeneneHre MOIIHOCTH U BBIOOP Y4aCTKOBOH MOJICTaHIINY.

Omnpenenenue JUTMHBI Kabemen.

PazpaboTka pacyeTHOI CXeMbl 3JIEKTPOCHAOKEHHSI MEXaHU3MOB Y4aCTKa.

Pacuyer u Bb1OOp kabens HanpsbkeHueM 6 KB, muTaromniero y4acTox.

Pacyer u BEIOOp HU3KOBOJIBTHON KaOCIBHOMN CETH MO MYCKOBOMY M HOPMAITLHOMY PEKHUMaM.
Pacuer TOKOB KOPOTKOr0 3aMbIKaHHUS.

[TpoBepka ceveHus paboumx Kuil Kabelel o TePMUIECKON YCTOMYHUBOCTH.

Pacuer u Be160p KPY Hanpspkenuem 6 kB.

Pacuer, BbI00Op ¥ MpOBEpKa HU3KOBOJIBTHOM anmaparyphl yIpaBIeHUS 1 MAaKCUMAJIbHOM 3alUTHI.
KommiekToBaHME HU3KOBOJIBTHBIX PACIPEAIYHKTOB.

Bb160p cxeMbl JUCTAHIIMOHHOTO YIPABIEHUS, CHTHAJIU3ALMU U CBS3H.

Pacyer TeXHHKO-9KOHOMHUYECKUX MOKa3aTeNel 2IeKTPOCHA0KEHUS yUacTKa.

PazpaboTka MpOTHBOIOKAPHBIX MEPOIIPUATAN I MEPOTIPUSATHIA MO0 TEXHUKE 0€30IaCHOCTH.

C uenbio cokparnieHusi 00beMa NOSICHUTEIbHON 3alUCKH PEKOMEHTYETCS:

- KpaTko M JIAKOHMYHO NPUBOJUTH OOOCHOBAaHUS IO BBIOOPY M pacyeTy HHU3KOBOJIBTHOM
KaOeNbHOW CeTH, anmnapaTyphl YIPaBIeHUS U 3aIIUTHI, HE TOBTOPSITH OJHOTUITHBIC PACUYETHI;

- pe3yJIbTaThl pacu€TOB CBOJUTH B TaOIHIIbL;

- HE YYMTBIBATh NEPEMBIYKM MEXAYy anmnaparamMd, CKOMIUIEKTOBAHHBIMU B €IUHBIN
pacnpenenuTenbHbld  IyHKT, Npu pacuere TokoB K3 pacuer ocyliecTBiIsTE METOJOM
MPUBEICHHBIX JJIMH C UCIIOJIb30BAaHUEM TAOJIHII.

PazpaboTka pa3zienioB KypCcOBOI'O NMPOEKTa OCYIIECTBISIETCS MO WHAWBUIYAIBHOMY 33JaHMIO,
CKOPPEKTUPOBAaHHOMY WJIM BBIIAHHOMY PYKOBOJMTEIEM IPOEKTA.

[IpumepHBIi nepeyeHb WCXOIHBIX NAHHBIX JUISI BBIMNOJHEHHS KYpCOBOI'O IMPOEKTAa: CHCTeMa
pa3paboTKH, cXxeMa OYUCTHOTO 320051, MOIIHOCTb M YTOJI MaJieHHs IJIacTa, OacHOCTh IUlacTa 1o
ra3y 4 MbUIH, ra3000MIIBHOCTB IUIACTa, BBIOPOCOONACHOCTD IIJIacTa, TUI KOMIUIEKca (KpEeru), THUIL
Kpenu COIpPsDKEHUs, TUN KoMmOaliHa (cTpyra), IIMpHHA 3axBaTa KoMmOaifHa (CTpyra), CpeaHss
CKOpPOCTh TMojaun KomOaiiHa (CTpyra), KOJHUYECTBO JBUTATelied KomOaitHa (cTpyra), THI
MeXaHu3Ma IoJayd KomOaiiHa, o0opynoBaHME Ml YAEpKaHUS OYHMCTHOrO KoMmOaliHa,
o0opy/soBaHuE NI aBTOMaTU4YeCKOW BBIOOPKM M OMYCKaHMsI TMOKOro kalelns, TUI KOHBelepa
OYHUCTHOTO 3a00s1, KOJIMYECTBO JBUTATeNel KOHBeilepa, MeXaHM3alus CPEACTB JOCTaBKH I10
OTKaTOYHBIM  BBIpaOOTKaM, JIGHTOYHBIH (TUIACTUHYATBHIM) KOHBeWep, meperpyxareb,
o0opynoBaHue Uil THTaHUS Kpemu KOMIUIeKca, oOOpydoBaHWE [UIsl MbIIETIOAaBICHHUS,
obopymoBanue njsi OOphOBI ¢ BHE3AMHBIMU BBIOpOCAMH, JJIMHA JIABBI, CYTOYHAs J0OBIYA,
00BEeMHBIN BeC (MJIOTHOCTB) YIJIs, MPOJOHKUTEIBHOCT paboThl yyacTKa Mo J00bIYe B CYTKH,
KOJIMYECTBO pabouux B HambOojee 3arpyKeHHYI0 CMEHY, PacCTOSHMS AJsl MPOKJIAIKU Kabems
HanpspkenueM 6 kB (ot LI k TTVTIIL, ot L{ITIT x PIIII-6, ot PIIII-6 x ITYIIII), mapka xabens,
nposioskenHoro ot LI x IIVIIII, MomHOCTe KOpOTKOro 3ambikanus Ha mmHax [IIII1,
paccrostaue ot LIIIII x PIIIT Huskoro nanpsioxkenus, paccrossaue ot PIIIT Hu3koro HanpskeHus 10
OKHa JIaBbl, TUII JIeOeIKU-TIepeIBUKYHNKA JIEHTOYHOT O KOHBeWepa (meperpyskaress), MexaHu3aus
MOJrOTOBKM HUIII, PACCTOSTHHE U1l OCBEXKEHUs IITpeka (YKIIoHa, OpeMcOepra), OCBeIIeHUE JIaBbl.
PekoMenpanuu mo opraHu3anu M OOECIEUEHUI0 KYpPCOBOTO IPOEKTUPOBAHUS SIBIISIOTCS
IIPUMEPHBIMH.

Ilpumepovl npakmuyecKkux 3a0anuil 011 RPOMEHCYMOYHOU ammecmayuu

1. Onpenenuth CTaTUYECKU MOMEHT Ha Baly JABUTATENs
IIOABEMHOI'O KpaHa, a TaxKXKE MOIIHOCTD, HGO6XOI[I/IMyIO JUIS




N0IbEMa Ipy3a U CKOPOCTb BPALICHUS ABUTaTENIs, €CIIM Macca rnmogHumaemoro rpysa m=5000kr, a
Macca Kproka u 6;1oka m=300xkr. [TepenaTounbie Yncia CTyNEHEH peaykTopa: iy = ip = i3 =4; K.IL1.
CTymneHel nepenauu 71= 1 2= 1 3=0,92. Jlureiinas ckopocTs noabema rpysa Vv = 0,4m/c. duametp
Oapabana 1,2m.

2. Jlana kuHeMaTHYeCKasl CXemMa IIpUBO/Ia C
BpalllaTelbHbIM JABHKeHHeM. [Ipu Bpalienuu, Hanpumep
MOBOPOTHOM MIIaT(OPMBI SKCKaBaTOPa, CO CKOPOCTHIO

n:=0,025¢™* craTuueckuit MOMEHT Ha mecrepHe 1 paBeH

1

M =3780Hwm; k.m.a. kaxaoil napel nepeaaun = 0,95, a
nepeaaTouHble ynca nap i; = 2,7, i, = 2,8.

OHpe,I[CJ'II/ITB CTaTHYECKHUII MOMEHT U CTATUYCCKYIKO MOIIIHOCTH HA BaJly ABHUI'ATCJIA.

3. Ompenenuth NPUBEACHHBIM K Bajy JBHUTAaTelsl MOMEHT WHEPIMH YPaBHOBEUICHHOM
MOTEEMHOM JICOCTKH.

Hanbl: Maccbl noguumaemoro rpyza M =3000kr; moposknero cocyma mo = 2500kr;
npotuBoBeca M, = 4000kr; oxgHOl BeTBM KaHata My = 560xr. MomeHTsl WHepnuu: OapabaHa
J5=950k"'M?; MepBOro 3y04aToro koieca J1=250k'™?; BTOPOTO
J2:70KFM2; TpeThero Jz :150KFM2; YETBEPTOTO J4:5KFM2
MaxoBblii MOMEHT pOTOpa JBUTATEIIS GD? =400xrm®.
[Tepenarounsie yucna i1=5, BTopoii i,=6. [InameTtp Oapabana
D=3m. Ckopocts asurarens N=58006/MuH.

4. OnpenenuTh BEJIMYMHY BpalllaloliX MOMEHTOB Ha Baly OapabaHa, HEOOXOIUMYIO ITPH
~ MOJIbeMe BaroHETKH BBEPX MO YKIIOHY IPH
O \\x yCTaHOBHBIIIEMCS JABIKEHUH, €CIIM Macca TOJIE3HOTO Irpy3a
i\wh m = 750xkr, macca BaroHeTku M, = 250kr, AMaMeTp Kojeca
ESD '\/ BaroHetku D, = 35¢cm, anametp nandsr d, = Scm,
q‘*‘&“ b, kodunmeHT TpeHus kauenus koiueca f = 0,05,
22 koo uuueHT TpeHus ckoiamxenus nang y = 0,08,

K03 UIMEHT yBeIUUeHUs TpeHus ot pedopa a = 1,4, nuamerp 6apadbana nedenku Ds = 0,5Mm,
K.IL1I. GapaGama 5 = 0,9, yrox HakIIoHa mogbema a=15 .

5. OnpenenuTh BEIMYMHY BPAIIAIOLIMX MOMEHTOB Ha Baly OapabaHa, HEOOX0IUMYIO IpU

~ MOoIbEME BarOHETKH BBEPX IO YKJIOHY MPHU pa3TOHE
\‘,‘\ BaroHETKH C YCKOPEHUEM lM/CZ, ecJIM Macca MOJIE3HOTO
= ; 1;}_?1,‘“& rpy3a m = 750kr, Macca BaroHeTKH M, = 250kr, AuameTp
Koieca Baronetku D, = 35¢cwm, quamerp uandsr d, = Scm,
B W
“‘ﬁ"

S ko3 dunment Tpenus kauenus kojueca f = 0,05,
= koa(hdumuent Tpenus ckonbxenus mand u = 0,08,
K03 pULKEHT yBenu4eHus TpeHus oT pedopa a = 1,4, nuamerp Oapabana nedeaxu Ds = 0,5M,

K.IL.71. Oapabana 7 = 0,9, yron HakJIoOHa TOABEMA 0=15",



6. OnpenenuTh BEIMYNUHY BpaIlaroMX MOMEHTOB Ha Bally OapabaHa, HEOOXOIUMYIO TIPH

~ MOJIbEME BarOHETKH BBEPX 10 YKJIOHY IPU TOPMOIKECHUHU
\‘,‘\ BAroHETKH C 3aMeJIJICHUEM -IM/CZ, eCJIM Macca IMoJIe3HOI0
@ ;}‘;R rpy3a m =750kr, Macca BaroHeTku M, = 250kr, 1uameTp
i ‘w Koseca Baronetku D, = 35cMm, quamerp mandsr d, = Scm,

‘“‘*‘\_‘_ﬂ by ko3 unmeHT Tpenus kadenus kojueca f = 0,05,
% koo duuueHT TpeHus ckoamkenus nang x = 0,08,
K03 uureHT yBenuueHus TpeHus ot pedopa a = 1,4, nuamerp 6apabana nedenxu Ds = 0,5M,

K.IL1L. GapaGana 5 =0,9, yroi HaKJIOHA oxbeMa a=15 .

7. OnpenenuTh BEIWYMHY BPAIIAIONIMX MOMEHTOB Ha Bay OapabaHa, HEOOXOIUMYIO IpU

. 2
- CIyCKe MycToi BaroHeTku (yckopenus +1m/c”), eciau macca
\\x noJsie3Horo rpysa m = 750 kr, macca BaroneTku m, = 250kr,
tﬁ ;_.':.“-r"““«x auaMeTp Kosieca BaroneTku D, = 35¢cm, nuamerp narndsl
d,=5cm, kordbdunument Tpenus kauenus koiueca f = 0,05,
T Y ?
.

o A Kod(punmeHT TpeHus ckoiamxkenus mang u = 0,08,
= K02 (UIHEHT yBEIUUCHUs TpeHus OT pedbopa a = 1,4,

nuamerp Gapabana neGenku Dy = 0,5M, K.IL1. Gapabana 7 = 0,9, yron HakiIoHa ogbema o=15 .

8. I'eneparop nmocrosiHHOro Toka I151 ¢ mapannenbHbIM BO30YKAEHHEM UMEET: MOILITHOCTh
P, =5xBr; nanpspkenue U, = 230B; ckopocts Bpamienus N, = 145006/MuH; cOnpOTUBICHHE [IEMTH
axops R, = 0,6350Mm; conpotuBnenne oOMoTkH Bo30ykaeHus R, = 910M; MarHuTHeie U
mexaHudeckue notepu P, = 0,052P,. Onpenenuts HOMUHAIBHBIN TOK sikops, 9J{C 0OMOTKH
SAKOpSl B HOMUHAJILHOM PEKUME, dTIEKTPHUECKHE MTOTEPU U CyMMAapHBIe MOTEPU, TOTPEOIIEMYIO
(MexaHuueckyro) mourHocTh U KII/] B HOMHHAIBHOM pekuMe.

9. I'eHepaTop MOCTOSIHHOTO TOKA C MapajieIbHbIM BO30YK/ICHHEM UMEET: YUCIIO Hap
IIOJIFOCOB p = 2; YMCIIO BUTKOB IKOpst W = 124; uncio nap napauienbHbIX BETBEH a = 2; CKOPOCThb
BpaieHus N, = 285006/mMuH; conpoTuBienue menu sikops R, = 0,04 Om; Tok 00MOTKH
Bo30Oyxaenus |, = 2,0A; DJ1C B HoMuHaNBHOM pexume E, = 234,4B; HOMUHATBHBINA TOK
reneparopa |, = 108A, KIIJ] 7= 0,89. Onpenenuts MOIIHOCTH 3JIEKTPOMAarHUTHYIO,
noTpedIsieMylo U Ha BBIBOJIaX T€HEPATOpa, CyMMY IOTEPh, MOTEPH AIEKTPUUYECKHE, 100aBOUHBIE,
MEXAHUYECKNE U MATHUTHBIE U HANPSKEHUE XOJIOCTOTO X0a FeHepaTopa.

10. JIBuraTenb MOCTOSTHHOTO TOKA C MapaJlIeIbHBIM BO30YXICHHUEM UMeeT: Hanpspkenue U,
=220B; Tok |, = 43A; ckopocts Bpamenus N, = 100006/MuH; COTPOTHBIICHHE HIETH SIKOPsI R, =
0,30M; HOMHUHANBHBIA TOK 00MOTKH BO30Yx1eHus |, = 1,5A. Onpeaenuts 4acToTy BpalieHus
SIKOPS1, €CITU HAMPsDKEHHE, TTOIBEICHHOE K 00MOTKE KOs, MOHU3UTh 10 200B, a Bpamaromuii
MOMEHT Ha BTy JBUTATENsI U TOK BO30YKJICHUSI OCTABUThH MPU 3TOM HEU3MEHHBIMHU.



11. YeThIpeXIOIIOCHBIN IBUTATEb MTOCTOSIHHOTO TOKA C MapajlieTbHBIM BO30YKIEHUEM
uMmeert: HanpsokeHue U, = 220B; Tok |, = 102A; yncio nap morocoB p = 2; YUCIIO0 IPOBOJTHUKOB B
obmotke sikops N = 600; uncio map napajiiebHbIX BETBEH & = 2; MarHUTHBIN TIOTOK @ =
1,4-10’2B6; conpoTuBiieHne 0oMoTkH sikops R, = 0,10m; Tok 0OMOTKH BO30OYxaeHus |, = 2,0A.
Omnpexnenuts D/]C 06MOTOK SKOPs, HOMUHAIBHYIO YaCTOTY BpAIIEHUs, HOMHUHAIbHBIH
Bpatatoiuii MomenT, KI1JI, conpoTuBieHne myckoBOro peocrara mnpu myckoBom toke |, = 31, u
MyCKOBOM TOK IPU OTCYTCTBUHU ITYCKOBOI'O PeocTaTa.

12. JIBuraTens MOCTOSIHHOTO TOKA HE3aBUCHUMOT'0 BO30YKICHHUS BKIIOUEH B CETh
HanpspkeHueM U, = 220B u npu HoMHHanpHOM BpaiaromeM Momente M, = 101,7HM pa3BuBaer
cKopocTh BpamieHus N, = 75006/mun npu KI1 7, = 0,75. ConpoTuBienus 00OMOTKH sikopst R, =
0,4430M, oomoTkH Bo3OyxkaeHust Ry = 0,1970M, conpoTuBIeHHE MTyCKOBOT'O peocTaTa
R,=1,170M. OnipeienuTh HOMUHAIBbHYIO, TOTPEOIAEMYIO U AJIEKTPOMArHUTHYIO MOIIIHOCTH U
IIyCKOBOM TOK JIBUraTelis pu Hen3MeHHoM U,,.

13. ITacnopTHBIE TaHHBIE aCHHXPOHHOTO KOPOTKO3aMKHYTOT'O JABHTATEIIs: CKOJIbKCHNE
5,=0,05; oOMOTKa cTaropa coeZJMHEHA B 3B€3/1y U MOAKIIIOYEHA K CETH IIEPEMEHHOTO TOKa C
nuHeHbpIM HanpspkeaueMm U; = 380B; urcno BUTKOB B Kaxk0i (aze craropa Wy = 88, wp = 12;
MarHuTHBIH otk @, = 1,21-10B6; 06MOTOUHBIIT koaduuuent craropa K,; = 0,92, poropa K,
=0,95; yactora Toka f = 50I'1.

Onpenenuts DJIC, uaaynupyemyro B ¢aze craropa ¥ poTopa Mpu HEMOIBIKHOM U
Bpalnarouemcsi porope, koahuuneHt Tpanchopmannu u nporeHTHoe cootomenune JJC ot
MOJIBOJIUMOTO HAINpsKEHUS] OOMOTKH CTaTopa.

14. TTaciopTHbIE TaHHBIE ACHHXPOHHOI'O KOPOTKO3aMKHYTOI'O JBUTATENS: HAPSKEHUE
380/220B; HomuHanbHast MOIIHOCTH P = 40kBT; HOMUHaNIbHASI CKOPOCTh BpalllEHUs
N2=98006/mun; KI1JI 7, = 91,5%; koapuumenT MmourHocTH COS@ , = 0,91, KpaTHOCTH MMyCKOBOTO
toka K| =5 u myckoBoro momenta Kj,= 1,1; neperpy3odnas crnocoOHocTh apurarens A = 1,8.
Onpenenuts YUCIIO Map MOIOCOB, HOMUHAIBHOE CKOJIbKEHHE, HOMUHAJIbHbIE MAaKCUMATbHBIN U
MyCKOBOW MOMEHTHI, HOMHHAJIBHBIN M ITyCKOBOW TOKH JIBUTATEIS TIPU COSTUMHEHHH 0OMOTOK
CTaTopa B TPEYTOJIbHUK U 3BE31TY.

15. Tpexda3zHblii MIECTUTIONIOCHBIN ACHHXPOHHBIN TBUTATEh IBUTATEIIb UMEET
MacropTHbHIC NaHHbIe: Hanpsokenne 380/220B; HomuHampHas MOIHOCTH P = SkBT; HOMUHANbHAS
cKopocTh BpamieHus Ny = 940 o6/mun; KI1/ 7, = 74,5%; ko3 dunment momnoctu cose , = 0,91.
OnpenenuTs MOIIHOCTb, TOTPEOISIEMYIO OT CeTH P1, HOMUHAJIbHOE CKOJIbXKEHHUE, HOMUHAIBHBINA 1
MyCKOBOW TOKH JIBUTATEIIS IPU COEAMHEHUH OOMOTOK CTaTOpa B TPEYTOJIbHUK H 3BE3]1Y.

16. PaccunTaTh MOIIHOCTh ABUTATENS IS SJIEKTPONPUBOJIa BEHTUIISITOPA, CO3AIOIIETO
naBnenwe rasa H = 76 H/m? mpu pacxoae Q = 15 M/c 1 BBIOpaTh CHCTEMY MPUBO/IA.



17. Hacoc, paboTaroriuii B IpoJ0JDKUTEILHOM peXuMe, co3aaeT Harop H = 8,2m npu
npoussouTensroct Q = 0,5M°/c, ckopoctr Bpaterus N = 95006/mun, KITJT 7 = 0,6,
yAEIbHON Macce BOAbI = 1000H/v°. OrnpeaenuTh MOITHOCTH JIBUTATENIs U BEIOPATh CUCTEMY
MIPUBOA Hacoca.

18. BbiOpaTh acCHHXPOHHBII ABUTaTENb JI1 BEHTWIATOPA, €CJIU PH YacTOTE BpaIIeHUs N =
47506/mMuH Bpamaromuii MoMeHT coctasisetr M = 10H/mM. HomunansHas gactora BpameHus N, =
95006/MuH, a 3aBUCKIMOCTh MOMEHTA BEHTWJIATOPA OT COOTHOILICHHS YacTOT BPALICHUS 3a/1aHa
ypasHeHuem M, = M(n,/ n)>.

19. JlBuraTens NOCTOSSHHOTO TOKa UMeeT HanpspkeHue nutanus U, = 220B u ckopocTh
Bpamenus N, = 100006/muH. ['paduk n3mMeHeHus Toka npu padboTe MexaHu3Ma 3a/1aH B TaOJIuIIe.

Tok, A 40 30 20 40 30 20

Bpewms, ¢ 120 | 180 | 300 | 120 | 180 | 300

OHpe,I[CJ'II/ITB MOIITHOCTB ABHUIaTCIIA.

20. BeiOpathb nBUTaTENh OCTOSTHHOTO TOKA JIJISl IOJJbEMHOI'0 MEXaHU3Ma, paboTaroIIero B
IOBTOPHO-KPAaTKOBPEMEHHOM PEXHUME, €CIIU LIUKII IpojoinkaeTcs 135 ¢ u uMeeT cienyromue
pabourie peKUMbI

Howmep 1 2 3 4
Monenr, 500 225 150 50
Hwm

Bpewms, ¢ 5 20 5 15

Heo6xoanmas yactoTa Bpaienus apuratesns N = 74006/MUH U HOMMHAJIbHOE HaNpsKeHHE
U, =220B.

21. BeiOparh aBUTATENH IS HEPETYIUPYEMOTO MOABEMHOTO MEXaHU3Ma, €CITH U3BECTHO,
4TO Bec nogHuMaemoro rpysza F = 1500H, makcumanbHast BeicoTa mojabema h = 15M, ckopocTh
noabema V = 0,3m/c, mpo0IDKUTERHOCTE KperuieHus rpy3a t = 60c, KII1/ mexanusma 7 = 0,6,
nuametp Oapabana nedeaku d = 0,4M.

Onpenenuts PpakTHUECKYIO TPOAOHKUTENbHOCTD BKItoueHus [1B%. [lepecunrars
MOIIIHOCTb JBUTaTens co ctanaaptHoi [1B% = 40% na daxtuueckyio [1B%.



22. KonBeiiep paboTaeT B MPOIOKUTEIILHOM pekuMe. BeiOpaTh ABUTATENb TIEPEMEHHOTO
TOKa CO CKOPOCThIO Bpamenus N = 288000/MuH, CO3AAIOIIETO CKOPOCTh JIEHTHI V = 3,5M/C Tipu
TsaroBoM ycwnu F = 1000H u KITJ 77 = 96%.

23. OnpenenuTth SKBUBAJICHTHBI MOMEHT, 3KBUBAJIEHTHYIO MOILIIHOCTb U BbIOpATh
JIBUTATeNb, €CIIM YacToTa BpameHus N = 150006/muH, oOiiee BpeMs 1ukia coctasiuser t, = 15c,
BpeMsl pabOThI XapaKTepU3yeTCs:

t1=2c, My ="7,5Hwm;
t, =3¢, M> =5,6Hwm;
t3 = 6, M, = 3,6Hwm.

24. OnpeaenuTb MOUTHOCTD JIBUTATENS JIsi MEXaHW3Ma, €CJIM YacTOTa BpallleHus N =
72006/MuH, oOmmee Bpems 1ukiia cocrasisieT t, = 120c, Bpems paboThI XapaKTepU3yeTcs:

tl = 4C, M1 = 588HM;
t, = 18c, M> =245Hwm;
t3 = 130, M1 = 147Hm.

25. OHpGI[GJ'[I/ITI) MOIOTHOCTB ABUTATECIIA MOABEMHOI'O MEXaHHN3Ma, €CJIM 4aCTOTa BpalllCHUA n
= 72500/MuH, obmee Bpems nukia t, = 120c, Bpemst paboTbl XapakTepu3yeTcs:

t1=10,35¢c, Mi =759,5Hm;
t, =16,3c, M, =348Hwm;
t3 =0,18c, M = 627Hwm;
t3=16,5¢c, M; = 204Hwm.

7 OueHOYHbIE CPEACTBA LISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN

[TpomexxyTouHast aTTecTanusl UMEeT LIEJIbI0 ONPENEIUTh CTENEeHb JOCTUKEHUS 3aIlJIaHUP OBAHHBIX
pe3yNbTaToB 00y4eHHUs MO TUCHUIUIMHE '"DIIEKTPONPUBO U AIEKTPOCHAOKEHNE TOPHBIX MAIIMH
3a mepuoJi 00y4eHus U MPOBOAUTCS B popMe 3auera.

a) [lnanupyempble pe3y/ibTaThl 00y4eHHs U OLIEHOYHbIE CPeCTBA /I IPOBeAeHH s
NMPOMEKYTOYHOH aTTeCTALMU:



Kon

WHIUKaTOpa

Nuaukatop 1oCTHXKEHUS
KOMITUTEHIIUH

OrneHouHBIE CpescTBa

IIK-3: Cniocoben pa3padaTbIBaTh M I0BOJAUTH /10 HCIIOJHUTEIEH HAPS/ABI M 32/1aHUA HA
ocyliecTBJIeHHE NPOEKTUPOBAHMS M IKCILJIYaTAllMU TOPHBIX MAIIIMH U 000PYy/10BaHus,
KOHTPOJIMPOBATH Ka4eCTBO PA0OT 1 00ecneYuBaTh NPAaBUJIBLHOCTH BbINIOJHEHUS UX
HCIOJHUTEISIMH, COCTABJSATH rpadgpuku padoT U nepcrneKTUBHbIE MJIAHbI, HHCTPYKIHH,

CMEThbI, 3asiBKH HA MAallIMHbI U 060pyz[013alme, 3aI0JTHATDH HCOﬁXOHHMLIe OTYE€THbIC

JOKYMEHTBI B COOTBETCTBHH € YCTAHOBJIEHHbIMH opMaMu

I1IK-3.1

[Inanupyer u
OpraHHU30BBIBAET

s dexTuBHYIO paboTy
TOPHBIX MAIUH U
o0opyIoBaHUs

TeopeTrueckue BOIPOCHI K 3a4eTy (epeyeHb
BOIIPOCOB IIPUBEZIECH B paszzeie 7

[K-3.2

Ocy1ecTBisieT KOHTPOJIb
Ka4yecTBa
MPOEKTUPOBAHUS U
IKCIUTyaTallul U PEMOHTA
TOPHBIX MAIllUH U
000pYIOBaHUS C IIETIBIO
MOBBIIICHUS HX
HA/ICKHOCTH

[TpakTudeckue 3a1anus A 3a4eTa (IPUMEPHBIiA
MepeyYEeHb 3aJJaHUI IPUBEJEH B pa3aene 7,

[K-3.3

OdopmitsieT 3as1BKH Ha
MalInHbI 1
obopynoBaHue,
3aMoNHITh HEOOXOIUMBIE
OTYETHBIE JOKYMEHTHI B
COOTBETCTBUH C
yCTaHOBJIICHHBIMU
dbopmamu.

Teoperuueckue BOIPOCH! K 3a4eTy (MepedeHb
BOIIPOCOB NPHUBENIEH B pa3zzene 7




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomerxyTouHas arTecTanus M0 AUCHUILIUHE «DJIEKTPOIIPUBOA U SJIEKTPOCHAOKEHUE MOPHBIX
MallIUH» BKJIIOUYAET TEOPETUYECKHUE BOIPOCHI, IT0O3BOJISAIOIINE OLIEHUTH YPOBEHb YCBOCHMS
00y4aromuMucs 3HaHUH, U IPAKTUYECKUE 33aHNUs, BBISIBISIIOIINE CTENICHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJIeHU, TPOBOIUTCS B (hopMe 3aueTa.

3ader o JaHHOW AMCLMILIMHE MPOBOIUTCS B YCTHOU (hOpME IO TEOPETUYECKIM BOIIPOCAM.
Iloka3aTe/u U KPUTEPUH OLIEHUBAHUS 3a4eTa:

— Ha OLIEHKY «3a4TeH0» — 00yJaroHiics 1eMOHCTPUPYET YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIM BBIILIE IOPOrOBOI0: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JIONYCKAaOTCS
HE3HAUUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX Ollepalusix, HepeHoce
3HAaHUM U yMEHHI Ha HOBbIE, HECTaHIapPTHBIE CUTYAlIUH.

— Ha OLIEHKY «He 3a4TeH0» — 00yJaronuiics 1eMOHCTpUpyeT 3HaHus He 6oiee 20%
TEOPETUYECKOr0 MaTeprana, JOMyCKaeT CylIeCTBEHHbIE OITUOKHU, HE MOKET II0Ka3aTh
MHTEIJICKTYaIbHbIE HABBIKU PELICHUS MPOCTHIX 33/1a4.

I[J'ISI IMPOBCACHUA KOHTPOJIA 3HaHPII>i, YMeHI/II\/'I M HaBBIKOB CTYJCHTOB 11O AWCHUIIIIMHE
pa3paboTaHbI:

— TEOPETUYECKHE BOIPOCHI JJI1 CAMOKOHTPOJIS IIPU MOJATOTOBKE K 3a4ETy;
ITepeyenb npuMMepHBIX BONIPOCOB /IS 3a4eTa

1. Yrto BXOIUT B CUCTEMY BHCUIHCTO 3J'IeKTp00Ha6)KeHI/I$I ropHOro Hpe)alI/IHTI/IH?

2. Kakoe obopynoBanue u cxeMbl puMeHstoTcst Ha KPY oTxonsmmx ot noacTaHuy TUHUSX?

3. Kakue UCTOYHHMKH CBETa U OCBETUTENIbHBIE IPUOOPHI MPUMEHSIOTCS Ha TOPHBIX
IpeANpUATHAX?

4. KakoBsI cXxeMbl M1 000PYIOBaHHE MEePEIBIKHBIX KOMIUIEKTHBIX TPAaHCPOPMATOPHBIX
MOJACTaHIUK?

5. Kakumu napamerpamu XapakTepHU3ylOTCs CBETUIIBHUKN?

6. KakoBbl Ha3Ha4YeHNE, CXEMbI U 000pYy10BaHUE MEPEIBUKHBIX MPUKITIOYATEIbHBIX TYHKTOB?
7. Kakue TpeOoBaHUs IPEIBIBISIIOTCS K CXEMaM AJIEKTPOCHAOKEHHS KapbepoB?

8. KakoBbI TUIIOBBIE CXEMBI BHYTPEHHETO JICKTPOCHAOKEHUS KaphepoB?

9. Kakue TpeOoBaHMs MPEABABISIOTCS K CXeMaM JIEKTPOCHAOKEHNUS axT?

10. KakoBbI TUITOBBIE CXEMBI BHYTPEHHETO AJIEKTPOCHAOKEHUS 000TaTUTENBHBIX (HhaOpuK?

11. Yto siBAsIETCSI ICTOYHUKOM 3JIEKTPOIHEPTUH HA TOPHBIX MPEANPUSITHSIX ?
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28

29.

30.

31.

32.

33.

34.

35.

. Kakoe a1ekrpoobopynoBaHme ycTaHOBJICHO Ha OJTHOKOBIIOBBIX JKCKaBaTopax?

KakoBbI cXeMbI BHEIIHETO 3JICKTPOCHA0KEHUS TOPHBIX MPEIIPUSATHIA?

KakoBbl mpu4YrHBI HU3KOTO K03 duIimerTa MonHocTH?

KakoBbl 0COOCHHOCTH AIEKTPU(PHUKAIIIH OTKPBITHIX TOPHBIX PabOT?

Kakoe a5ekTpoo6opyioBaHUE YCTAaHOBIEHO HA OYPOBBIX CTaHKAX?

KakoBbl 0cOOEHHOCTH ICKTPUPUKAIIIH IAXT?

Kakoe 371ekTpo0o0opy1oBaHE yCTAaHOBJICHO HA MHOTOKOBIIIOBBIX 3KCKaBaTopax?
KakoBbl 0cOOCHHOCTH 3IeKTpU(DUKAIIIN 000TaTUTEIBHBIX (haOpHK?

Kakoe a51ekTpoo0opy10BaHNE YCTAHOBICHO HA KOHBEHEPHBIX YCTAHOBKAX ?

Kaxkue pexxrmMbl HEUTpaIH SJEKTPUUECKUX CETEH UCIOJIB3YIOTCSI HA 000TaTUTEIIbHBIX
¢dabpukax?

Kakoe 31ekTpoobopyioBaHi€e yCTaHOBJICHO HAa OJJbEMHBIX YCTAHOBKAX LIaXT?
Kakue pexumMbl HeUTpanu 3JIeKTPUUYECKUX CeTel MCIIOJIb3YIOTCS Ha Kapbepax M LIaxTax?
Kakoe a1ekTpoobopyioBaHie yCTaHOBJICHO Ha KOMIIPECCOPHBIX YCTaHOBKaX?

B yem goCTOMHCTBA M HEAOCTATKH CETH C U30JIMPOBAHHON U
TITyX03a3eMJICHHOHHEUTPaIIbI0?

Kaxkoe anexkTpoobopy1oBaHr€ YCTAaHOBIIEHO HA BOJAOOTIMBHBIX YCTAaHOBKAX?

OT KaKux q)aKTOpOB 3aBUCUT TOK YTCYKHU B 3J'I€KTpH‘I€CKOI>i CCTHU IAXThI HAIPSIXKCHUEM 110

1000B?

. Kakoe 3HeKTp0060py}10BaHI/Ie YCTAHOBJICHO Ha BEHTHUJIATOPHBIX YCTAHOBKAX I''TABHOTO

MIPOBETPUBAHUSA?

Kak OCYHICCTBIIACTCA KOHTPOJIb U30JISINHUU B DJICKTPHUYCCKUX CCTAX HAIIPAKCHHUEM 10
1000 B?

Kakoe 3HeKTpOO60pyI[0BaHI/Ie YCTAHOBJICHO Ha TAT'OBBIX HOI[CTaHI_II/ISIX?

Kakne afrmaparbl 3alIAIIA0T OT YTCUCK TOKA Ha 3EMJIIO B CCTAX HAIIPAKCHHUEM 10 1000
B?

Kak ocymecTBasiercs 3ammura oT oiHO(ha3HBIX 3aMbIKaHui B ceTsx Boime 1000 B?
Ha xaxom npuHITHIIE paboTaeT 3auTHOE 3a3eMiieHne?

Kak onpenessiroTcst 2IeKTpHIecKue Harpy3KH 3JICKTPONPUEMHUKOB, THHAHA U
TpanchopmaTopoB?

Kakwue cucremsl 1 000py0BaHUE IIEKTPUIECKOTO OCBEIICHUS TPUMEHSIOTCS Ha
Kapbepax?



36. Kak onpenensiercss kKaprorpamMMa Harpy30K ¥ MECTa pacrojoXeHUs MOICTaHIUi?

37. Ilo kakuM HOpMaM U Kakue pabodre MecTa 00eCeYrMBalOTCs HCKYCCTBEHHBIM
OCBelICHUEM?

38. Kak ocymectsisercst BbIOop Tpancopmaropos ['TITT?
39. Kakue paboune MecTa U KaK pacCUUTHIBACTCS OCBEIICHUE TOUYSCYHBIM METOJIOM?
40. Kak nmpou3BOIUTCS pacueT JIMHUHN 3JIEKTPOIepeaaun JUisl TPYIIIbI AJIEKTPOIPUEMHHUKOB?

41. Kakue paboune MecTa 1 KaK pacCUYMTHIBAECTCS OCBEIICHUE METOJIOM KO3 pHIMeHTa
UCIIOJIb30BaHUsA?

42. KakoBbl OCHOBHBIE SHEPI€TUUECKUE MTOKA3aTENN MIEKTPOX03AHCTBA TOPHBIX
HpEeANPUATHI?

43. KakoB MopsI0K pacyeTa OTKIOHEHUH HAMPSHKEHUS Y JIEKTPOINPUEMHUKOB?
44. Kak pacCUMTBHIBAETCS 3aIUTHOE 3a3€MJICHHE HAa Kapbepax?
45. B yem 3akiro4aercs METOJl OTHOCUTEIbHOM OCBEIIEHHOCTH pacueTa OCBELICHUS?

46. Kak ocyiiecTBisieTcss HOPMUPOBAHHUE Pacxo/ia JIEKTPOIHEPTUU Ha TOPHBIX
peanpusTUsaX?

47. Yrto Takoe KO3PPUIMEHT MOIIHOCTH U KOA(P(PUILIUEHT peaKTUBHON MOIIHOCTHU?
48. Kak ocymiecTBisieTcs yueT U TapupUKaIHs 3JI€KTPOIHEPT MU Ha TOPHBIX MPEITPUATHIX ?

49. Uto Takoe He3aBUCUMBIN HCTOUHUK MUTAHUS B CUCTEME HJIEKTPOCHA0KEHUS TOPHBIX
MIPEANPUATHI?

50. Yto Takoe PACUCTHBIC JJICKTPUUCCKHUEC HAI'PY3KHU U KAKMUMHU METOAAMU OHU OHpCI[GJ'IHIOTCH?

51.KakoBbl 0COOEHHOCTH YCIOBHH 3KCILTyaTalluu 3JIEKTPOOOOPYIOBAHUS MALIIUH U
KOMIIJIEKCOB KapbepoB U TPEOOBaHUS, IPEIbBIAEMbIE K UCTIOHEHUIO KapbEePHOTO
ANEKTPOOOOPYTOBAHUS.

52. CocTaBATh HKPATKO OIMCATH FIEKTPUUECKYIO CXEMY ITPUBOJA XOJOBOI0 MEXAHU3MA
POTOPHOTO 3KCKaBaTopa 1o cucreme I'-/1, kpaTko onucarb U 0XapakTEPU30BaTh €€
OCOOEHHOCTH.

53.0xapakTepu30BaTh OCOOEHHOCTH YCIOBUN IKCILTyaTalluy 3JIEKTPOOOOPYIOBAHHS MALTUH
Y KOMITJIEKCOB IIAaXT U MIEPEUUCIUTh TPpeOOBaHUS, IPEABABIsIEMbIE K HCIIOTHEHUIO
ANEKTPOOOOPYTIOBAHUS.

54.0xapakTepu30BaTh paboune PeKUMbl U HArPy304YHBIE TUTPAMMBI 3JICKTPOTIPUBOIOB
TJIaBHBIX MCXaHU3MOB MHOTOKOBIIIOBBIX 3KCKABATOPOB.

55. CocTaBUTh U KPATKO OMHUCATh CXEMY AJIEKTPOOOOPYIOBAHUS U YIIPABIICHHS CTaHKA
BpalllaTeIbHOro OypeHHsl ¢ MHOTOABUTaTEIbHBIM TPUBOIOM.



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Kpatko oxapakTepu3oBaTh yCI0BUS BO3SHUKHOBEHMS MOKAPOB OT JIEKTPUUYECKOTO TOKA,
Mepbl UX MPEAYIPERKACHUS U CIOCOOBI TYLIECHUS.

OxapakTepn30BaTh OCOOEHHOCTH YCIOBHI 3KCILTyaTallly 3JIEKTPOOOOPYJOBAHHS MALTUH
Y KOMITJIEKCOB 00OTaTUTENbHBIX (GaOpHK U NEPEeUUCIUTh TPEOOBAHMS, IPEAbIBISEMBIE K
WCTIOJTHEHUIO 3JIEKTPOOOOPYIOBAHHMS.

Kak ocymiecTBisieTcst mpoBepKa M UCIBITAHUE 3a3EMIISIFOIIUX YCTPOHCTB
ANIEKTPOYCTAaHOBOK Kapbepa?

OxapakTepn30BaTh paboyre pexXKUMbl U HATPY304YHbIE AUArPAMMBI 3JIEKTPOIIPUBOIOB
TJIaBHBIX MEXaHU3MOB OJJHOKOBIIOBBIX 3KCKAaBATOPOB.

CocTaBuTh U KpaTKO OIrucaThb IMPUMCPHYHO CXCMY 3a3eMHHIOHlCﬁ CCTU Kapbepa U yKa3aTb
mapaMeTpbl €€ OCHOBHBIX 3JICMCHTOB.

HpI/IBeCTI/I IMPUMCPHBIC CXCMbI 3JICKTpOCH36)KeHI/I$I HC6OJ'II>I_HI/IX, CpCAHUX U KPYIIHBIX
KapbCpoB, 0003HAaYUTh OCHOBHBIE JJIEMEHTEI U KpaTKO OIIMCAaTb UX OCOOEHHOCTH.

CocraButs cxemy nepsuyHoit kommyrtauuu ['TII1 ropHoro npeanpusTis AJis IEPBUYHOIO
HanpsbkeHus 35 kBe koporko3ambikareneM u otaenutenem. Ha I'TIIT ycranoBneno nsa
cuoBbIX Tpanchopmaropa TM—10000/35.

[Tepeuncnuth OCHOBHBIE TPeOOBAHUS, KOTOPbIE HEOOXOIUMO COOJIIOJaTh IPU
npoektuposanuu I TII kapsepa.

[lepeuncnuth OCHOBHBIE TPEOOBAHUS, KOTOPbIE HEOOXOUMO BBIIOJIHATH PU
MPOEKTUPOBAHUN YIaCTKOBBIX KapbePHBIX TPAHCPOPMATOPHBIX MMOACTAHLIUHN U
IIPUKJII0YATEIbHBIX ITYHKTOB.

OOBsACHUTH IPUPOY BO3SHUKHOBEHUS aTMOC(EPHBIX MepeHANPsHKEHUH U CIOCO0BI
3aIUTHI BO3YLIHBIX CETEH OT IPO30BBIX PA3PsI0B.

Ilpumepovl npakmuyeckux 3a0anuil 011 RPOMEHCYMOYHOU ammecmayuu

Bpems Ha
Howmep
. Tema 3anaTusa MPOBEJCHUE
s 3aHSATHS
Q —
= 3 3aHATHSA (Jac.)
g 5
o =
3. 3,4 . . 1
1. Pacuer nonzeMHO# 351eKTpUUECKON CeTH
3. 6 1. Pacyer TOKOB KOpOTKOro 3amMbIkaHusi B |1
MOJI3EMHBIX YYaCTKOBBIX CETSIX
4, 8 2. Br16op anmaparypsl yrpasienus u 3amuTtel | 0,5
4:5 10 3. Br16op ycTaBOK 3amuTh 0,5




6. 14 4, Pacuer 3aI[ATHOTO 3azemuieHus | 1

DJIEKTPOYCTAHOBOK.
7. 16 5. Pacuer snektpuueckoro ocBemnieHus pabounx | 1
MECT.
6. KoMmnencanusi  peakTUBHOM  MOIIHOCTH.
9. 18 Ornpeznenenre MOIIHOCTU W YMCIA KOHACHCATOPOB | 1

HEOOXOJMMBIX IS TIOBBINICHUS Kod(hduimenra
MomHocty Ha muHax I'TIIT.

Bcero: 6

3amaHue Ha KypcoBOE MPOEKTUPOBAHKE

1. Beenenue

2. KpaTkas xapakTepucTHKa 3JIEKTPOCHAOKECHUS U OCBEIIEHUS TIOJ[3EMHOTO PYIHHKA
3. DIIeKTpOCHA0KEHUE U OCBEIIICHHUE

3.1. Pacuet 31eKTpUUECKOTro OCBEUICHHS 1 BHIOOP OCBETUTENIBHBIX TPUOOPOB

3.2. Pacuer a1eKTpUUeCKUX Harpy30K MpeapUsATHs U BIOOP CUIIOBBIX TPAHCPOPMATOPOB.
3.3. Bo1Oop cxeMbl 31eKTPOCHAOKEHUS M pAcUET AIEKTPUIECKUX CeTeil

3.4. [locTpoeHue cxembl 3aMELIEHUS] U PacUET TOKOB KOPOTKOI'O 3aMbIKaHUSI.

3.5. Beibop u nposepka anektpoodopynoBanus ['TIII.

3.6. Pacuer 3aluTHOrO 3a3eMJICHUS

3.7. KomnieHcanus peakTHBHOM MOIITHOCTH

3.8. Peneiinas 3ammTa ¥ aBTOMaTHKa

3.9. OcHOBHBIE TEXHUKO-I)KOHOMHUYECKUE TIOKA3aTeNIN AIEKTPOCHAOKEHUS I0JJ3€MHOT0 PyIHUKA



Bapuanrt 1

[TapameTp En. uzm 3HayeHue napameTpa KonnuecTBo
BricoTa ropHoO#i BBIpaOOTKH M 3
Paccrosinie oT KpoBiH BEIPAOOTKH 10 " 05
TOYKH MOJIBECa CBETUIILHUKA ’
PaccTosiHue Mexny cBETHIIbHUKaAMH M 3
JliHa OCBENaeMoro MmoMenieHus 50
(HacoCHOM Kamephl) M
MIMPHHA OCBEIIAEMOTO MTOMEIICHHUS " 6
(HacoCHOM Kamephl)
PaccrosiHue ot nona xkamepsl 10
paboueli TOBEpXHOCTH (HACOCHOM M 1,5
KaMephbl)
BricoTta ocBeriaeMoro noMemnieHus 3
(HacoCHOM Kamephl) M
Pa3mepsl rapaxa: nnuHa M 25
HIMpUHa M 7
BbICOTA M 6
Pa3zmMeps! kBepiiara, mrpeka: JiuHa M 300
IApUHA M 6,5
BBICOTA M 6
Pa3zmepsl 3a00i1 opra: niarHa M 23
HIMpUHA M 6
BBICOTA M 6
Pazmepsl pem myHKTa: qyiMHA M 28
HIMpUHA M 4
BBICOTA M 6
IIepeyeHs 2MEKTPONIPUEMHUKOB
MOBEPXHOCTHU:
CkurmoBo# nogbem kBT 2x1300
KrnerreBoit mogpem kBT 900




Bentunsarop BO-40 kBT 1350
Kommpeccop kBT 730
HannraxTable 30aHU kBt 510
Cronosas kBT 312
OcBelenue kBt 29
ABK kBt 55
PMM kBT 94
Kanopudepnas kBT 155
lapax kBT 70
[lepedeHb AIIEKTPONPUEMHHKOB
TOPHU30HTA!
Boomer H-127 kBt 120 4
Solo 7 -7V kBt 75 5
BM -12M kBT 110 2
Bonootnus kBT 600 4
s, | ossas
Bapuant 2
[Tapamerp En. uzm 3HaueHue napamerpa Konunuectso
BricoTa ropHoit BIpabOTKH M 4
PaccrosiHre OT KpOBIU BHIPAOOTKHU 10 " 0.6
TOYKH MOJIBECA CBETHJIbHUKA
Paccrosinue Mex 1y CBETHIIbHUKaMU M 7
JlmHa ocBenaeMoro noMeIeHus
(HacocHoOM Kamephbl) . 40
MIMPHHA OCBEIIAEMOT0 MTOMELICHHUS
(HacocHoOM Kamephbl) . 0
PaccrosiHue ot moja kKaMmepsl 10
paboueii MOBEpXHOCTH (HACOCHOM M 1,3

KaMephl)




BricoTa ocBeraeMoro moMeeHus

(HacocHoOM Kamephl) M 6
Pa3mepsl rapaka: niuuHa M 15
IMpUHA M 4
BBICOTA M 5
Pa3meps! kBepiiara, mrpeka: JyimHa M 250
IMpUHA M 6
BBICOTA M 6
Pa3zmeps1 3a00ii opTa: numHA M 35
HIMPHHA M 6
BBICOTA M )
Pa3meps! pem myHKTa: JuiMHA M 26
IMpUHA M 55
BBICOTA M 6
[TepedeHb IMEKTPONIPHEMHUKOB
MIOBEPXHOCTH:
CKUIIOBOM TTOIBEM kBT 2x1150
KietneBoit moapem kBT 950
Bentunsrop BO-40 kBt 1500
Kommnpeccop kBt 830
HanmaxTaele 30aHus kBt 610
CronoBas kBT 112
Ocsenienne kBT 22
ABK kBT 64
PMM kBT 85
Kanopudepnas kBT 350
["apax kBT 67

[lepeueHs 311EKTPONPUEMHUKOB
TOPU30HTA:




Boomer H-127 kBt 150 3
Solo 7 -7V kBT 65 4
BM -12M kBT 110 2
Bomoorius kBt 800 7
TpeGyemplit oOmIeIaxTHHINA
Ifoa(l})ltbﬂuﬂeHT MOIIHOCTH 089, 0.94-0.98
Bapuant 3
[Tapametp En. uzm 3HadeHue napaMmerpa KommuectBo
BricoTa ropHoii BeIpabOTKH M 6
PaccrostHre oT KpOBIU BBIPAOOTKH 10 . 0.8
TOYKH MOJIBECA CBETHJIbHUKA
PaccrosiHre Mexy CBETHILHUKAMHU M 6
JlimHa OCBEIaeMOro TIOMEIICHUS
(HacocHOM KaMephl) M 80
HIMPHHA OCBEIIAEMOT0 OMELICHUS
(HacocHOM KaMephl) M 0
PaccrosiHre oT mojia kKamepsl J10
paboueii MOBEpXHOCTU (HACOCHOM M 1,1
KaMephl)
BeicoTa ocBelaeMoro nomenieHus
(HacocHOM KaMephl) M o
Pa3mepsl rapaxa: anmHa M 20
HIMpUHA M 6
BBICOTA M 6
Pa3zmeps! kBepriara, mrpeka: JTuHa M 400
HMIAPHHA M 6
BBICOTA M 6
Pa3zmepsl 320011 opra: qmHA M 40
HIMpUHa M 4,5
BBICOTA M 6




Pa3mepsl pem nyHkTa: JuiMHA M 20
IMpUHA M 5
BBICOTA M 7
[lepeueHb 31EKTPONIPUEMHUKOB
MOBEPXHOCTHU:
CKUDOoOBOH moABLEM kBT 2x1750
KitetpeBoii moabem kBt 1000
Bentunsrop BO-40 kBT 1850
Kommnpeccop kBT 1130
HammaxTtabie 3na0us kBT 470
Cronosas kBT 320
OcBerenue KBt 60
ABK kBT 110
PMM kBT 140
Kanopudepnas kBT 290
lapax kBT 160
[IepedeHsp 3IIEKTPONIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 100 5
Solo7 -7V kBT 55 8
BM -12M kBT 110 5
Bonootnus kBT 800 4
T | e, | ossas
Bapwuanr 4
[TapameTp En. uzm 3HayeHue nmapameTpa KonnuectBo
BricoTa ropHo#i BEIpabOTKH M 5.5
M 0,4

PaccrosiHre oT KpOBIM BHIPAOOTKHU 10




TOYKH ITOABECAa CBCTHUJIIbHUKA

PaccTosHue Mexny CBETHIIbHUKAMH M 6
JlnHa ocBelaeMoro noMemieHus 50
(HacOCHOM Kamephl) M
HIMPUHA OCBELIAEMOI0 MTOMEIIECHUS " 5
(HacoCHOM Kamephl)
Paccrosinue oT nona kamepsl 10
paboueii TOBEpXHOCTH (HACOCHOM M 1,6
KaMephl)
BricoTa ocBemiaeMoro noMemnieHus 3
(HacocHOM KaMephl) M
Pa3mepsl rapaxka: qimHa M 37
IMpUHA M 5
BBICOTA M 6
Pa3mepsl kBepiiara, mrpeka: JyimHa M 440
HIMpUHa M 4.7
BBICOTA M 5,8
Pa3mepsr 32601 opra: niamHa M 20
HIMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JuIMHA M 20
[IMpUHA M 6
BBICOTA M 6
[IepeyeHp 2MeKTPONPUEMHUKOB
MTOBEPXHOCTH:
CKHIIOBOH OIBEM KBt 2x1550
KierneBoii mognem kBT 700
Bentumstop BOJI-40 kBT 1280
Komnpeccop kBt 650
HapmraxTaele 30aHus kBt 470




CronoBas kBT 245
OcBelenue kBt 26
ABK kBT 79
PMM kBT 78
Kanopudepnas kBT 250
TNapax kBT 75
IIepedeHsp 3IIEKTPOIIPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 108 8
Solo7-7V kBT 55 4
BM -12M kBT 110 )
Bopoorius kBt 800 5
TpeOyeMmbiii oOmeax THBIHI
peby m CoS @, 0,94-0,98
KO2(DPUIIMEHT MOIITHOCTH
Bapuanr 5
[Tapamerp En. uzm 3HaueHue napamerpa Konunuectso
BricoTa ropHoit BHIpabOTKH M 6
PaccrostHre OT KpOBJIH BEIPAOOTKH JI0 0.7
M )
TOYKH ITOJIBECA CBETUIILHUKA
PaccTosiHre MeX /Ty CBETHIIbHUKAMH M 6
JlmrHA OCBENaeMoro MoMenIeHuUs 65
M
(HacocHOM KaMephl)
[[IupuHa ocBeraeMoro NoMeneHus 6
M
(HacocHO# Kamephl)
Paccrosinue oT mosa kamepsl 10
paboueit ToBepXHOCTH (HACOCHOU M 1
KaMephl)
BricoTa ocBeriaeMoro noMemnieHus 6.5
o M )
(HacOCHOM Kamephl)
Pa3mepsl rapaxka: qimHa M 25




HIUPUHA M 6
BBICOTA M 6
Pa3meps! kBepiuiara, mrpexa: AauHa M 25
IMpUHA M 6
BBICOTA M 6
Pa3meps1 3a00ii opTa: nuuHa M 25
IMpUHA M 6
BbICOTA M 6
Pa3zmepsl pem myHKTa: AyIMHA M 25
IMpUHA M 6
BBICOTA M 6
[lepedeHb MEKTPONIPHUEMHUKOB
MOBEPXHOCTHU:
CkumnoBo# nogbemM kBT 2x1350
KinerbeBoil nogsem kBT 850
Bentunsrop BO-40 kBT 1450
Kommpeccop kBT 640
Hammraxtaele 3q0a0us kBt 520
CronoBas kBT 255
Ocsenienne kBT 25
ABK kBT 70
PMM kBT 90
Kanopudepnas kBT 150
[apax kBT 60
[IepedeHsp 3IIEKTPONTPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 2
Solo 7 -7V kBT 55 10
BM -12M kBT 110 3




Bopgoornus kBt 800 7
TpeOyembIii oOmIeIax THBIHA cos g, 0,94-0,98
KO3 (OUIIMEHT MOIITHOCTHU
BapuanT 6
[TapameTp En. uzm 3HayeHue napameTpa KonnuecTBo
BeoicoTa ropHo#i BEIpaOOTKH M 4,5
PaccrostHre oT KpoBIM BEIPAOOTKH 10 " 0.3
TOYKH TOJIBECA CBETHIIbHUKA ’
PaccrosiHMe MeXly CBETUIIbHUKAMU M 4
JlHa OCBENaeMoro MmoMenieHus " 45
(HacocHOM KaMephl)
MIMPHHA OCBEIIAEMOT0 MTOMEIICHHUS " 6
(HacocHOM Kamephl)
PaccrosiHue oT nosta kamepsl 10
paboueli MOBEpXHOCTU (HACOCHOM M 1,5
KaMephl)
BricoTa ocBemaeMoro moMeneHus 7
(HacocHOM KaMephl) .
Pa3smepsl rapaxa: mimHa M 30
HMIPHHA M 6
BbICOTA M 6
Pa3meps! kBepiiara, mTpeka: AJauHa M 150
HIMpUHA M 6
BBICOTA M 6
Pasmepsr 3a00i1 opta: qmHa M 35
HMIAPHHA M 6
BBICOTA M 6
Pa3meps! pem nyHKTa: 1yIMHA M 20
HIUPHHA M 6
BBICOTA M 6




IIepeyeHs 21EKTPOIIPUEMHUKOB

MOBEPXHOCTH:
CKuroBo# noabemM kBT 2x1450
KitetpeBoii moabem kBt 600
Bentumsarop BOJI-40 kBT 1850
Kommpeccop kBT 830
Hanniaxtable 30aHUs kBt 300
Cronosas kBT 160
Ocsenienue kBT 45
ABK kBT 70
PMM kBT 120
Kanopudepnas kBT 150
["apax kBT 50
[lepeueHs MEKTPONPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 108 5
Solo7-7V kBT 55 2
BM -12M kBT 110 6
Bonootiue kBT 800 5
T | e, | oseom
Bapuant 7
[Tapamerp En. usm 3HaueHune nmapamerpa KonnyectBo
BricoTa ropHoit BBIpaboTKH M 7
PaccrostHuie oT KpoBIH BRIPAOOTKH 10 " 0.9
TOYKH IO/IBECA CBETUIIHHHUKA
PaccTosHue Mexny cBETHIIbHUKAMH M 6
JlnHa ocBenaeMoro noMemieHus " 90

(HacOCHOM Kamephl)




rprUHAa OCBCIIACMOT'O ITOMCIICHU

(HacocHoOM Kamephl) M 6
Paccrosiaue oT mosa kamepsl 10
paboueit TOBEpXHOCTU (HACOCHOMU M 14
KaMephl)
BricoTa ocBenaeMoro noMeneHus
(HacocHoOM Kamephl) M o
Pa3mepsl rapaxa: anmHa M 25
HIPHHA M 6
BBICOTA M 6
Pa3mepsl kBepiiara, mrpeka: JyimHa M 250
IMpUHA M 6
BBICOTA M 6
Pa3zmeps1 3a00ii opTa: numHA M 26
HMIPHHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JuIMHA M 20
HIMpUHA M 5
BBICOTA M 5
[lepedeHb IMEKTPONTPHEMHUKOB
MOBEPXHOCTHU:
CkurmoBo# noabemM kBT 2x1150
KierneBoii mognem kBT 750
Bentunsrop BO-40 kBT 1050
Kommpeccop kBT 450
HanmaxtHaele 3q0aHus kBT 500
CronoBas kBT 300
Ocgemienne kBT 45
ABK kBT 90
PMM kBT 120




Kanopudepnas kBT 170
["apax kBT 80
[lepedeHb AIEKTPONPUEMHHKOB
TOPH30HTA!
Boomer H-127 kBt 108 5
Solo 7 -7V kBT 55 4
BM -12M kBT 110 3
Bonootius kBT 800 9
TpeOGyempblii oOMIeIIaX THBIN
peby C0S @, 0,94-0,98
KO3 (OUIIHEHT MOIITHOCTH
BapuanT 8
[Tapamerp En. uam 3HaYeHUE mapamerpa KonunyectBo
BricoTa ropHoO#i BBIpaOOTKH M 6
PaccrostHrie OT KpoBiH BEIPAOOTKH 10 05
M )
TOYKH MMOJIBECA CBETUIIFHUKA
PaccTosiHre Mex 1y CBETHIbHUKAMH M 7
JlnrHa ocBenaeMoro moMemieHus 80
M
(HacocHOM KaMephl)
[IMPUHA OCBEIIAEMOT0 MTOMEIIECHHUS 9
M
(HacocHOM KaMephl)
Paccrostnue oT mosa kamepsl 10
paboueii MoBepXHOCTH (HACOCHOM M 1,5
KaMephl)
BricoTa ocBemaeMoro moMemnieHus 9
M
(HacocHOM Kamephbl)
Pa3mepsl rapaxa: anmHa M 35
HMIAPHHA M 8
BBICOTA M 6
Pa3meps! kBepmiara, mrpeka: JiuHa M 3000
IMprHa M 6,3




BBICOTA M 6
Pazmepsl 320011 opra: qJmHA M 230
IMpUHa M 6
BBICOTA M 6
Pa3mepsl pem nyHKTA: JyIMHA M 38
HIMpUHA M S)
BbICOTA M 6
[IepeyeHnp 2MEKTPONIPUEMHUKOB
MIOBEPXHOCTH:
CKuII0BOM MTOABEM kBT 2x1800
KietneBoit mogpem kBT 1900
Bentunstop BO/I-40 kBT 1450
Kommpeccop kBT 830
HanmaxTHble 30aHUS KBt 510
CronoBas kBT 412
Ocsenienue kBT 129
ABK kBT 75
PMM kBT 194
Kanopudepnas kBT 255
[apax kBT 170
[TepeueHs MEKTPONPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 120 8
Solo7-7V kBT 75 10
BM -12M kBT 110 5
Bonoornus kBT 600 9
TpeOyembrit oOmIeIaX THBIHA cos g, 0.94-0,98

KO2()PUITUEHT MOIITHOCTH




BapuanT 9

[TapameTp En. uzm 3HayeHue napameTpa KonnuecTBo
BricoTa ropHoO#i BBIpaOOTKH M 3,4
Paccrosinie oT KpoBiH BEIPAOOTKH 10 " 03
TOYKH MOJIBECa CBETUIILHUKA ’
PaccTosiHue Mexny cBETHIIbHUKaAMH M 3
JliHa OCBENaeMoro MmoMenieHus 20
(HacoCHOM Kamephl) M
MIMPHHA OCBEIIAEMOTO MTOMEIICHHUS " 5
(HacoCHOM Kamephl)
PaccrosiHue ot nosna xkamepsl 10
paboueli TOBEpXHOCTH (HACOCHOM M 0,9
KaMephbl)
BricoTta ocBeriaeMoro noMemnieHus 3
(HacoCHOM Kamephl) M
Pa3mepsl rapaxa: nnuHa M 18
HIMpUHA M )
BbICOTA M S
Paszmeps! kBepiiara, mrpeka: JTuHa M 1250
IApUHA M 5,6
BBICOTA M 6
Pa3smepsl 3a60i1 opra: anrHa M 350
HIMpUHA M 6
BBICOTA M S
Pa3mepsl pem myHKTa: JUTHHA M 16
IApUHA M 5,9
BBICOTA M 6,6
IIepeyeHs 2MEKTPONIPUEMHUKOB
MOBEPXHOCTHU:
CkurmoBo# nogbem kBT 2x1250 2
KrnerreBoit mogpem kBT 1350




Bentunsarop BO-40 kBT 1100
Kommpeccop kBT 330
HanmaxTtHele 30aHuA kBT
Cronosas kBT 122
OcBelenue kBt 220
ABK kBT 54
PM3 kBt 185
Kanopudepnas kBT 150
lapax kBT 63
[lepeueHs 3NEKTPONPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 150 2
Solo 7 -7V kBT 65 8
BM -12M kBT 110 2
Bonootnus kBT 800 3
s, | ossas
Bapuant 10
[Tapamerp En. uzm 3HaueHue napamerpa Konunuectso
BricoTa ropHoit BIpabOTKH M 9
PaccrosiHre OT KpOBIU BBIPAOOTKHU 10 " 0.4
TOYKH MOJIBECA CBETHJIbHUKA
Paccrosinue Mex1y CBETHIIbHUKaMU M 4
JlmHa ocBenaeMoro noMeIeHus
(HacocHoOM Kamephbl) . 80
MIMPHHA OCBEIIAEMOT0 MTOMELICHHUS
(HacocHoOM Kamephbl) . !
PaccrosiHue ot moja kKaMmepsl 10
paboueii MOBEpXHOCTH (HACOCHOM M 1

KaMephl)




BricoTa ocBeraeMoro moMeeHus

(HacocHoOM Kamephl) M o
Pa3smepsl rapaxa: qimna M 30
IMpUHA M 12
BBICOTA M 6
Pa3meps! kBepiiara, mrpeka: JyimHa M 1400
IMpUHA M 5
BBICOTA M )
Pasmepsl 3a60i1 opra: aurHa M 140
HIMPUHA M 4.5
BBICOTA M 6
Pa3meps! pem myHKTa: JuiMHA M 23
IMpUHA M 6
BBICOTA M 7
[TepedeHb IMEKTPONIPHEMHUKOB
MIOBEPXHOCTH:
CKUIIOBOM TTOIBEM kBT 2x1750
KietneBoit moapem kBT 1000
Bentunsrop BO-40 kBt 1350
Kommpeccop kBT 140
HanmaxTtHble 31aHus kBT
CronoBas kBT 120
Ocsenienne kBT 160
ABK kBT 130
PM3 kBT 1140
Kanopudepnas kBT 280
["apax kBT 160

[lepeueHs 311EKTPONPUEMHUKOB
TOPU30HTA:




Boomer H-127 kBt 100 10
Solo 7 -7V kBT 55 18
BM -12M kBT 110 12
Bomoorius kBt 800 7
TpeGyemplit oOmIeIaxTHHINA
ISOB(E@HHI/ICHTHI-\[/IOIHHOCTI/I 089, 0.94-0.98
Bapuanr 11
[Tapametp En. uzm 3HadeHue napaMmerpa KommuectBo
BricoTa ropHoii BeIpabOTKH M 5.6
PaccrostHre oT KpOBIU BBIPAOOTKH 10 . 0.35
TOYKH MOJIBECA CBETHJIbHUKA
PaccrosiHre Mexy CBETHILHUKAMHU M 9
JlimHa OCBEIaeMOro TIOMEIICHUS
(HacocHOM KaMephl) M 40
[IMPUHA OCBEIIAEMOT0 MTOMEIIECHUS
(HacocHOM KaMephl) M >
Paccrosinue oT mona kameps 10
paboueii MOBEpXHOCTU (HACOCHOM M 1,6
KaMephl)
BeicoTa ocBelaeMoro nomenieHus
(HacocHOM KaMephl) M 8
Pa3mepsl rapaxa: anmHa M 37
HIMpUHA M 5
BBICOTA M 6
Pa3meps! kBepiuiara, mrpeka: AauHa M 2240
HIMpUHA M 5.7
BBICOTA M 5,8
Pa3mepsl 320011 opra: qmmHa M 210
HIMpUHa M 5,7
BBICOTA M 6




Pa3mepsl pem nyHkTa: JuiMHA M 20
IMpUHA M 5
BBICOTA M 6
[lepeueHb 31EKTPONIPUEMHUKOB
MOBEPXHOCTHU:
CKUDOoOBOH moABLEM kBT 2x1150 2
KitetpeBoii moabem kBt 700 2
Bentmsrop BOA-21,5 kBT 380 2
Kommnpeccop kBT 150
HapmaxtHeie 31anus kBT
Cronosas kBT 145
OcBerenue KBt 260
ABK kBT 47
PM3 kBT 780
Kanopudepnas kBT 150
Tapax kBT 75
[IepedeHs 3IIEKTPONIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 18
Solo 7 -7V kBt 55 14
BM -12M kBT 110 9
Bonootnus kBT 800 5
promra I R LY
Bapuant 12
[TapameTp En. uzm 3HayeHue nmapameTpa KonnuectBo
BricoTa ropHo#i BEIpabOTKH M 6
M 0,3

PaccrosiHre oT KpOBIM BHIPAOOTKHU 10




TOYKH ITOABECAa CBCTHUJIIbHUKA

PaccTosiHue Mexny CBETHIIbHUKAMH M 5
JlnHa ocBelaeMoro noMemieHus 57
(HacOCHOM Kamephl) M
HlupuHa ocBeaeMoro moMenieHus 6
(HacoCHOM Kamephl) M
Paccrosinue oT mona kamepsl 0
paboueii TOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBemiaeMoro noMemnieHus 75
(HaCOCHOU Kamephbi) M ’
Pa3mepsl rapaxka: qimHa M 25
IMpUHA M 6
BBICOTA M 5
Pa3mepsl kBepiiara, mrpeka: JyimHa M 2325
HMIPHHA M 6
BbICOTA M 6
Pa3mepsr 32601 opra: nnuHa M 125
HIMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JuIMHA M 25
[IMpUHA M 6
BBICOTA M 6
[IepeyeHp 2MeKTPONPUEMHUKOB
MTOBEPXHOCTH:
CKHIIOBOH OIBEM KBt 2x%950
KierneBoii mognem kBT 750
Bentunsatop BOJI-21,5 kBt 750
Kommpeccop kBT 240
HanmaxTtHeie 30a0usa kBT




CronoBas kBT 155
OcBelenue kBt 125
ABK kBT 70
PM3 kBT 190
Kanopudepnas kBT 95
lapax kBt 60
IIepedeHsp 3IIEKTPOIIPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 108 7
Solo7-7V kBT 55 7
BM -12M kBT 110 7
Bopoorius kBt 800 5
TpeOyeMblii oOMmIenax THBIH
peby B CoS @, 0,94-0,98
KO2(DPUIIMEHT MOIITHOCTH
Bapuanr 13
[Tapamerp En. uzm 3HaueHue napamerpa Konunuectso
BricoTa ropHO#t BEIpaOOTKH M 4,5
PaccrostHre OT KpOBJIH BEIPAOOTKH JI0 03
M )
TOYKH ITOJIBECA CBETUIILHUKA
PaccTosiHre MeX Ty CBETHIIbHUKAMH M 9
JlmrHA OCBENaeMoro MoMenIeHuUs 45
M
(HacocHOM KaMephl)
[IMPUHA OCBEIIAEMOT0 TOMEIICHUS 6
M
(HacocHOM KaMephl)
Paccrosinue oT mosa kamepsl 10
paboueit ToBepXHOCTH (HACOCHOU M 1,5
KaMephl)
BricoTa ocBeriaeMoro noMemnieHus 3
. M
(HacOCHOM Kamephl)
Pa3mepsl rapaxka: qiumHa M 30




HIUPUHA M 6
BBICOTA M 6,5
Pa3meps! kBepiiara, mrpeka: JyimHa M 1150
IMpUHA M 5
BBICOTA M 5
Pasmepsl 3a00i1 opra: anrHa M 435
HIMpUHA M S)
BBICOTA M 6
Pa3mepsl pem nyHkTa: JyiMHA M 20
IMpUHA M 6
BBICOTA M 6
[lepedeHb MEKTPONIPUEMHUKOB
MOBEPXHOCTHU:
CkumnoBo# nogbemM kBT 2x1150
KinerbeBoil nogsem kBT 600
Bentunsrop BO-40 kBt 1850
Kommnpeccop kBT 130
HapamnraxTaele 370a00s KBt
CronoBas kBT 160
Ocsenienne kBT 45
ABK kBT 70
PM3 kBT 1250
Kanopudepnas kBT 150
[apax kBT 50
[IepedeHsp 3IIEKTPONTPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108
Solo 7 -7V kBT 55
BM -12M kBT 110




Bonxoorius kBT 600 5
TpeOyembIii oOmIeIax THBIHA cos g, 0,94-0,98
KO3 (OUIIMEHT MOIITHOCTHU
Bapuant 14
[TapameTp En. uzm 3HayeHue napameTpa KonnuecTBo
BeoicoTa ropHo#i BEIpaOOTKH M S)
PaccrostHre oT KpoBIM BEIPAOOTKH 10 " 0.3
TOYKH TIOJIBECA CBETHIIbHUKA ’
PaccrosiHMe MeXly CBETUIIbHUKAMU M 4
JlHa OCBENaeMoro MmoMenieHus 90
(HacocHOM KaMephl) .
MIMPHHA OCBEIIAEMOT0 MTOMEIICHHUS " 7
(HacocHOM Kamephl)
PaccrosiHue oT nosta kamepsl 10
paboueli MOBEpXHOCTU (HACOCHOM M 1
KaMephl)
BricoTa ocBemaeMoro moMeneHus 85
(HACOCHOM KaMephl) . ’
Pa3mepsl rapaxa: anmuHa M 25
HMIPHHA M 6
BbICOTA M 6
Pa3meps! kBepiiara, mTpeka: AJauHa M 4250
HIMpUHA M 6
BBICOTA M 6
Pa3zmepsl 32001t opra: mmmHA M 426
HMIAPHHA M 6
BBICOTA M 6
Pa3meps! pem nyHKTa: 1yIMHA M 20
HIUPHHA M 6
BBICOTA M 6




IIepeyeHs 21EKTPOIIPUEMHUKOB

MOBEPXHOCTH:
CKuroBo# noabemM kBT 2x1150 1
KitetpeBoii moabem kBt 750 1
Bentumsarop BOJI-40 kBT 1050
Kommpeccop kBT 150
HanmaxTtHele 30aHuA kBT
Cronosas kBT 100
Ocsenienue kBT 45
ABK kBT 90
PM3 kBT 1120
Kanopudepnas kBT 130
["apax kBT 70
[lepeueHb AeKTPONPUEMHHUKOB
TOPHU30HTA!
Boomer H-127 kBt 108 22
Solo7-7V kBT 55 10
BM -12M kBT 110 20
Bomoornus kBT 800 9
Froe I BT
Bapmuanrt 15
[Tapamerp En. usm 3HaueHune nmapamerpa KonnyectBo
BricoTa ropHoit BBIpaboTKH M 3
PaccrostHuie oT KpoBIH BRIPAOOTKH 10 " 0.4
TOYKH IO/IBECA CBETUIIHHHUKA
PaccTosHue Mexny cBETHIIbHUKAMH M 3
JlnHa ocBenaeMoro noMemieHus " 50

(HacOCHOM Kamephl)




rprUHAa OCBCIIAEMOT'O ITOMCIICHU

(HacocHoOM Kamephl) M 6
Paccrosiaue oT mosa kamepsl 10
paboueit TOBEpXHOCTU (HACOCHOMU M 1
KaMephl)
BricoTa ocBenaeMoro noMeneHus
(HacocHoOM Kamephl) M 8
Pa3mepsl rapaxa: anmHa M 25
HIMpUHA M 7
BBICOTA M 6
Pa3mepsl kBepiiara, mrpeka: JyimHa M 3300
IMpUHA M 6,5
BBICOTA M 6
Pasmepsl 3a60i1 opra: aurHa M 623
HMIPHHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JuIMHA M 28
HIMpUHA M 4
BBICOTA M 6
[lepedeHb IMEKTPONTPHEMHUKOB
MOBEPXHOCTHU:
CkurmoBo# noabemM kBT 2x1300
KierseBoil mognem kBT 900
Bentunsrop BOI-40 kBT 1350
Kommpeccop kBT 730
HanmaxTHbIe 30aHAS KBt
CronoBas kBT 312
Ocgemienne kBT 29
ABK kBT 95
PMM kBT 94




Kanopudepnas kBT 155
["apax kBT 70
[lepedeHb AIEKTPONPUEMHHKOB
TOPH30HTA!
Boomer H-127 kBt 120 17
Solo 7 -7V kBT 75 11
BM -12M kBT 110 10
Bonootius kBT 600 5
TpeOGyempblii oOMIeIIaX THBIN
peby C0S @, 0,94-0,98
KO3 (OUIIHEHT MOIITHOCTH
BapuanT 16
[Tapametp En. uam 3HaYeHUE mapamerpa KonunyectBo
BricoTa ropHoO#i BBIpaOOTKH M 4
PaccrostHrie OT KpoBiH BEIPAOOTKH 10 0.27
M ,
TOYKH MMOJBECA CBETUIIFHUKA
PaccTosiHre Mex 1y CBETHIbHUKAMH M 7
JlnrHa ocBenaeMoro moMemieHus 40
M
(HacocHOM KaMephl)
[IMPUHA OCBEIIAEMOT0 MTOMEIIECHHUS 6
M
(HacocHOM KaMephl)
Paccrostnue oT mosa kamepsl 10
paboueii MoBepXHOCTH (HACOCHOM M 0,85
KaMephl)
BricoTa ocBenaeMoro noMereHus 7
M
(HacocHOM Kamephbl)
Pa3mepsl rapaxa: anmHa M 15
HIMpUHA M 4
BBICOTA M 5
Pa3meps! kBepmiara, mrpeka: JiuHa M 3250
IMprHa M 6




BBICOTA M S)
Pazmepsl 320011 opra: qJmHA M 335
IMpUHa M 6
BBICOTA M 5
Pa3mepsl pem nyHKTA: JyIMHA M 26
HIMpUHa M 55
BbICOTA M 6
[IepeyeHnp 2MEKTPONIPUEMHUKOB
MIOBEPXHOCTH:
CKuII0BOM MTOABEM kBT 2x1150
KinerbeBoit nogsem kBT 1150
Bentunstop BOJI-40 kBT 1500
Kommpeccop kBT 130
HanmaxTtHbIe 31aHUSA kBT
CronoBas kBT 112
Ocsenienue kBT 22
ABK kBT 67
PM3 kBT 585
Kanopudepnas kBT 250
[apax kBT 15
[TepeueHs MEKTPONPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 150
Solo7-7V kBT 65
BM -12M kBT 110
Bonmootnus kBT 200
TpeOyembrit oOmIeIaX THBIHA cos g, 0.94-0,98

KO2()PUITUEHT MOIITHOCTH




Bapuant 17

[TapameTp En. uzm 3HayeHue napameTpa KonnuecTBo
BricoTa ropHoO#i BBIpaOOTKH M 6
Paccrosinie oT KpoBiH BEIPAOOTKH 10 " 05
TOYKH MOJIBECa CBETUIILHUKA ’
PaccTosiHue Mexny cBETHIIbHUKaAMH M 8
JliHa OCBENaeMoro MmoMenieHus 75
(HacoCHOM Kamephl) M
MIMPHHA OCBEIIAEMOTO MTOMEIICHHUS " 6
(HacoCHOM Kamephl)
PaccrosiHue ot nosna xkamepsl 10
paboueli TOBEpXHOCTH (HACOCHOM M 1
KaMephbl)
BricoTa ocBeriaeMoro noMemnieHus 9
(HacoCHOM Kamephl) M
Pa3mepsl rapaxa: nnuHa M 20
HMIPHHA M 6
BbICOTA M 6
Pa3zmMeps! kBepiiara, mrpeka: JiuHa M 2400
HMIPHHA M 6
BBICOTA M 6
Pa3smepsl 3a60i1 opra: anrHa M 340
HIMpUHA M 45
BBICOTA M 6
Pazmepsl pem myHKTa: qyiMHA M 20
HIMpUHA M 5)
BBICOTA M 7
IIepeyeHs 2MEKTPONIPUEMHUKOB
MOBEPXHOCTHU:
CkurmoBo# nogbem kBT 2x1150 2
KierbeBoitl nogbem kBT 1000 1




Bentunsarop BO-40 kBT 1850 1
Kommpeccop kBT 130
HanmaxTtHele 30aHuA kBT
Cronosas kBT 215
OcBelenue kBt 60
ABK kBT 110
PM3 kBt 1400
Kanopudepnas kBT 190
TNapax kBT 145
[lepeueHs 3NEKTPONPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 100 9
Solo 7 -7V kBT 55 9
BM -12M kBT 110 9
Bonootnus kBT 600 7
e s, | ossas
Bapuanr 18
[Tapamerp En. uzm 3HaueHue napamerpa Konunuectso
BricoTa ropHoit BIpabOTKH M 5.5
PaccrosiHre OT KpOBIU BHIPAOOTKHU 10 " 0.4
TOYKH MOJIBECA CBETHJIbHUKA
Paccrosinue Mex1y CBETHIIbHUKaMU M 6
JlmHa ocBenaeMoro noMeIeHus
(HacocHoOM Kamephbl) . 60
MIMPHHA OCBEIIAEMOT0 MTOMELICHHUS
(HacocHoOM Kamephbl) . >
PaccrosiHue ot moja kKaMmepsl 10
paboueii MOBEpXHOCTH (B HACOCHOM M 1,4

KaMmepe)




BricoTa ocBeraeMoro moMeeHus

(HacocHoOM Kamephl) M 8
Pa3mepsl rapaxa: anuHa M 37
IMpUHA M 5
BBICOTA M 6
Pa3meps! kBepiiara, mrpeka: JiiuHa M 5440
IMpUHA M 4.7
BBICOTA M 5,8
Pasmepsl 3a60i1 opra: aurHa M 820
HIMPHHA M 6
BBICOTA M 6
Pa3meps! pem myHKTa: JuiMHA M 20
IMpUHA M 6
BBICOTA M 6
[lepeyeHb 31EKTPONPUEMHHUKOB
MIOBEPXHOCTH:
CKUIIOBOM TTOIBEM kBT 2x1550
KinerbeBoit mogsem kBT 700
Bentunsrop BO-40 kBT 1280
Kommpeccop kBT 450
HanmaxTtHble 31aHus kBT
CronoBas kBT 245
Ocsenienne kBT 260
ABK kBT 59
PM3 kBT 780
Kanopudepnas kBT 150
["apax kBT 55

[lepeueHs 311EKTPONPUEMHUKOB
TOPU30HTA:




Boomer H-127 kBt 108 18
Solo 7 -7V kBT 55 9
BM -12M kBT 110 14
Bomoorius kBt 300 7
TpeGyemplit oOmIeIaxTHHINA
Ifoa(l})ltbﬂuﬂeHT MOIIHOCTH 089, 0.94-0.98
Bapuant 19
[Tapametp En. uzm 3HadeHue napaMmerpa KommuectBo
BricoTa ropHoii BeIpabOTKH M 6
PaccrostHre oT KpOBIH BRIPAOOTKH 10 . 0.4
TOYKH IOJIBECA CBETUIIbHUKA
PaccrosiHre Mexy CBETHILHUKAMHU M 5
JlimHa OCBEIaeMOro TIOMEIICHUS
(HacocHOM KaMephl) M 05
[IuprHa ocBemaeMoro MOMeeHUs
(HacocHOM KaMephl) M 0
Paccrosinue ot moa kameps! 10
paboueii MOBEpXHOCTU (HACOCHOM M 1
KaMephl)
BeicoTa ocBelaeMoro nomenieHus
(HaCOCHOU Kameph) M 85
Pa3mepsl rapaxa: anmHa M 25
HIMpUHA M 6
BBICOTA M 6
Pa3zmeps! kBepriara, mrpeka: JTuHa M 1325 3
HMIAPHHA M 6
BBICOTA M 6
Pa3mepsl 320011 opra: qmmHa M 125
HIUPHHA M 6
BBICOTA M 6




Pa3mepsl pem nyHKTa: JuIMHA M 25
IMpUHA M 6
BBICOTA M 6
[lepeueHb 31EKTPONIPUEMHUKOB
MOBEPXHOCTHU:
CKUDOoOBOH moABLEM kBT 2x1350
KitetpeBoii moabem kBt 850 2
Bentunsrop BO-40 kBT 1450
Kommpeccop kBT 740
HapmaxtHeie 31anus kBT
Cronosas kBT 255
OcBerenune KBt 25
ABK kBT 70
PM3 kBT 990
Kanopudepnas kBT 150
lapax kBt 60
[IepedeHsp 3IIEKTPONIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 25
Solo7 -7V kBT 55 10
BM -12M kBT 110 3
Bonootnus kBT 500 7
T | e, | ossas
Bapnant 20
[TapameTp En. uzm 3HayeHue nmapameTpa KonnuectBo
BricoTa ropHo#i BEIpabOTKH M 4,5
M 0,3

PaccrosiHre oT KpOBIM BHIPAOOTKHU 10




TOYKH ITOABECAa CBCTHUJIIbHUKA

PaccrosiHre MeXy CBETHILHUKAMHU M 4
JlimHa OCBEIaeMOro TIOMEIIECHUS 45
(HacOCHOM Kamephl) M
HIMPHHA OCBEIIAEMOT0 MTOMEIICHHUS . 6
(HacoCHOM Kamephl)
PaccrosiHue ot mosia Kamepsl J10
paboueii TOBEpXHOCTH (HACOCHOM M 1,5
KaMephl)
BbicoTa ocBenaeMoro nmomenieHusl 7
(HacocHOM KaMephl) M
Pa3mepsl rapaxka: qimHa M 30
IMpUHA M 6
BBICOTA M 6
Pa3mepsl kBepiiara, mrpeka: JyimHa M 1150
HMIPHHA M 6
BbICOTA M 6
Pa3zmeps1 3a00ii opTa: nrHA M 65
HIMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JuIMHA M 20
[IMpUHA M 6
BBICOTA M 6
[IepeyeHp 2MeKTPONPUEMHUKOB
MTOBEPXHOCTH:
CKHIIOBOH OIBEM KBt 2x1450
KierseBoil mognem kBT 600
Bentumstop BOJI-40 kBT 1850
Komnpeccop kBt 830
Hammaxtaele 3manns kBT 300




CronoBas kBT 160
OcBelenue kBt 45
ABK kBT 70
PM3 kBT 2120
Kanopudepnas kBT 150
lapax kBt 50
IIepedeHsp 3IIEKTPOIIPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBT 108 15
Solo7-7V kBT 55 8
BM -12M kBT 110 9
Bopoorius kBt 300 5
TpeOyeMmbiii oOmeax THBIHI
peby m CoS @, 0,94-0,98
KO2(DPUIIMEHT MOIITHOCTH
Bapuanr 21
[Tapamerp En. uzm 3HaueHue napamerpa Konunuectso
Bricota ropHO#t BEIpaOOTKH M 7
PaccrostHre OT KpOBJIH BEIPAOOTKH JI0 06
M )
TOYKH ITOJIBECA CBETUIILHUKA
PaccTosiHre MeX /Ty CBETHIIbHUKAMH M 6
JlmrHA OCBENaeMoro MoMenIeHuUs 90
M
(HacocHOM KaMephl)
[IMPUHA OCBEIIAEMOT0 TOMEIICHUS 6
M
(HacocHOM KaMephl)
Paccrosinue oT mosa kamepsl 10
paboueit moBEpXHOCTH (HACOCHOU M 1
KaMephl)
BricoTa ocBeriaeMoro noMemnieHus 9
. M
(HacOCHOM Kamephl)
Pa3mepsl rapaxka: qimHa M 23




HIUPUHA M 6
BBICOTA M 6
Pa3meps! kBepiiara, mrpeka: JyimHa M 1250 3
IMpUHA M 6
BBICOTA M 6
Pa3meps1 3a00ii opTa: nuuHa M 57 5
HMIMPHHA M 6
BBICOTA M 6
Pa3mepsl pem nyHkTa: JyiMHA M 20
IMpUHA M 5
BBICOTA M 5
[lepedeHb MEKTPONIPHUEMHUKOB
MOBEPXHOCTHU:
CkumnoBo# nogbemM kBT 2x1150
KinerbeBoil nogsem kBT 750 2
Bentunsrop BO-40 kBt 1050
Kommpeccop kBT 450
HapamnraxTaele 370a00s KBt
CronoBas kBT 300
Ocsenienne kBT 45
ABK kBT 90
PMM kBT 130
Kanopudepnas kBT 140
[apax kBT 80
[IepedeHsp 3IIEKTPONTPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 17
Solo 7 -7V kBT 55 8
BM -12M kBT 110 13




Bonxoorius kBT 800 9
TpeOyembIii oOmIeIax THBIHA cos g, 0.94-0,98
KO3 (PHUIMEHT MOIIHOCTH

Ipuio:xkenue 3
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