MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30BAHUS
POCCUIICKOI ®EJIEPALIUUI

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPESIKACHUE
BBICIIET0 00pa30BaHUs
«MarHuTOropckmii rocy 1apCTBEHHbIN TEXHUYECKUN yHUBEpCUTET UM. [".1.
Hocosa»

YTBEPXIAIO
[{upextop UI'IuT
A. IlprTanes

07.02.2025 r.

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOIYJIA)

JIEKTPOIIPUBO/] U 3JIEKTPOCHAB/KEHHE I'OPHBIX MAIIIHH

Hamnpanenue moaroToBku (CrenuagIbHOCTh)
21.05.04 T'opnoe aeno

HampasiienHocTs (Tpoduis/crienuanu3anus) MporpaMMbl
['opHble MalnHbBI 1 000pyAOBaHNE

ypOBeHL BBICIICTO O6pa3OBaHI/ISI - CIICHHUAJINTCT

dopma 00ydeHust
O4YHas

Wuctutyt/ dpakynbrer MHCTUTYT TOpHOTO JieNia U TpaHCIopTa

FOpHBIX MallvH U TPAHCIIOPTHO-TCXHOJIOTUUCCKHUX KOMILJICKCOB
5
9

MarauToropck
2025 ron



PaGouas mporpamma cocraBnera Ha ocioBe @I'OC BO - cnermanurer mo
cnernransaocTr 21.05.04 T'opHoe neno (mpuka3z MunoOpHayku Poccun ot 12.08.2020 1. Ne
987)

Pabouas nporpamma paccmotpeHa u o100peHa Ha 3acenanuu kadenpsl ['opHbIX

MalIlH U TPAHCIIOPTHO-TEXHOJOTUYECKIX KOMILJIEKCOB
28.01.2025, mpotokon Ne 6
L A.N. Kypoukun

3aB. kadeapoii

Pabouas mporpamMmma ogo0peHa METOIUUECKON KOMI/ICCI/IGI%FIII/IT

07.02.2025 r. mpotokos Ne 4
[Ipencenarens % U.A. IleiTanes

7

Pabouas nporpamma coctaBieHa:

noreHT kadenpel IMuTTK, kana. TexH. HayK b.M.
["'ab66acoB ~

Penensenr:
3am.HavanpHuKa KPI[-2 OO0O"OCK" , C.B.HemxkoB
v




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefaHuu Kageapsl [ OpHBIX MAIIMH ¥ TPAHCTIOPTHO-TEXHOJIOTHUECKHUX

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.I/I.iypOHKI/IH

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM ToJ1y Ha 3aceaHuu Kageapsl [ OpHBIX MAIIUH ¥ TPAHCTIOPTHO-TEXHOIOTHUECKHUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. Kypoukun

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM Troj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[Iporokon ot 20 . Ne

3aB. kadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roj1y Ha 3aceqanuu Kadeapbl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

IIporokom or 20 . Ne
3aB. kadeapoii A.UN. Kypoukun

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceJaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOJIOTHICCKIX

[Iporokom ot 20 . Ne

3aB. xadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuzanuu B 2031 - 2032
y4eOHOM ToJTy Ha 3acefaHuu Kageapsl [OpHBIX MAIIUH ¥ TPAHCHIOPTHO-TEXHOJIOTHUECKUX

[Iporokom ot 20 . Ne

3aB. xadenpoii A.I/I.fypquHH




1 Heau ocBOeHMS TUCHUIIIHMHBI (MOIYJIS)

- (hopmupoBaHue U pa3BUTHE CIIOCOOHOCTH K aHAIN3Y U CUHTE3Y JIEKTPOIPUBOJIOB U
KOHCTPYKUHUH 3JIEKTPUUECKUX MAIIUH U 000pyI0BaHUSI TOPHOTO IIPOU3BO/ICTBA;

- (hopmupoBaHue U pazBUTHE CIOCOOHOCTH aHAJIU3UPOBATH COCTOSTHUE U
MEPCIIEKTUBBI PA3BUTHUS JIEKTPOCHAOKEHUS TOPHBIX MAIlIMH U 000pyI0BaHUS, UX
TEXHOJIOTUYECKOr0 000py-/10BaHUs U KOMILIEKCOB Ha UX 0ase;

- (hopmupoBaHue U pazBUTHE CIIOCOOHOCTH MTPOBOJUTH CTAHJAPTHBIE UCIIBITAHUS
ANEKTPUYECKUX MAIINH TOPHOTO TEXHOJIOTHYECKOT0 000pyA0BaHUS;

- (hopmupoBaHue U pazBUTHE CIIOCOOHOCTH OMPENEISITh CIIOCOOBI JOCTHKEHHUS 1IeTei
MIPO-EKTa, BBIABIIATH IPUOPUTETHI PEIICHUS 3a/1a4 IIPU MPOU3BOACTBE, MOJIEPHU3ALUU U
PEMOHTE AJIEKTPUYECKUX MAIIHH;

- (hopmupoBanue u pazBuTHE CIOCOOHOCTH pa3padaThiBaTh KOHKPETHBIE BAPUAHTHI
pelie-Hus IpobdsieM MPOU3BOACTBA, MOIEPHU3ALMU U PEMOHTA FTOPHBIX MAIlIUH U
00opynoBaHus, MPO-BOJUTH aHAJIU3 ITUX BaPHAHTOB, OCYILIECTBIISATH POTHO3UPOBAHKE
MOCIIEACTBHM, HAXOJUTh KOMIIPOMHUCCHBIE PEIICHHUS B YCIOBHUSIX MHOTOKPUTEPUATBHOCTH U
HEOTpeAeNIeHHOCTH;

- (hopmupoBanue u pazBuTHE CIOCOOHOCTH pa3padaThIBaTh C UCIOJIb30BAHUEM
MH(OPMA-IIUOHHBIX TEXHOJIOTHI, KOHCTPYKTOPCKO-TEXHUYECKYIO IOKYMEHTALIUIO JIJIS
MIPOU3BOJICTBA HO-BBIX WJIM MOJIEPHU3UPYEMBIX 00Pa3IOB 3JIEKTPOIPUBOIOB TOPHBIX MAIIUH
1 000pyIOBaHUS M UX TEXHOJIIOTUYECKOTO 000PYI0BAHMUS;

- opMupoBaHUE U Pa3BUTHE CITIOCOOHOCTH TPOBOJIUTH CTAHIAPTHBIC UCIIBITAHUS
AIEKTPUUECKUX MapaMeTPOB TOPHBIX MAIIMH U 000PYIOBaHUS.

2 MecTo qucHuIIMHBI (MOYJIsl) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuumirza DIeKTponpUBO/L U 3JIEKTPOCHAOKEHHE TOPHBIX MAIllMH BXOJIUT B YacTh
y4eOHOro miaaHa GopMUPYyEMYI0 YHaCTHUKaMH 00pa30BaTeIbHbIX OTHOLIEHUN
00pa3oBaTenbHON NPOTrPaMMBI.

Jis M3y4eHus JUCUUTUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, BIIAICHUS),
c(OpPMUPOBAHHBIE B pE3yJIbTAaTE U3yUEHUS AUCIUILINH/ MPAKTUK:

Mexanunueckoe 000pyJ0BaHNE 000raTUTENbHBIX (hadpuk

TexHonorus MalIMHOCTPOEHUS

['maponHeBMONPUBO U THAPOITHEBMOABTOMATHKA TOPHBIX MAIlIWH

OcHoBBI (YHKIIMOHMPOBAHUS TUAPONPUBOIA

DIEeKTPOTEXHUKA

I'mppasnuka

OoboralieHue moJe3HbIX HCKOMAaeMbIX

TermnoTexHuKa 1 ABUTaTeIN BHYTPEHHETO CTOPAHUS

["opHble MalIMHBI U 060PYI0BaHHE

MexaHu3alys ropHOTO IPOU3BOACTBA

dusnka

ABTOMaTH3a1Us U 3JEKTPUPHUKALUSA TOPHOTO IPOU3BOACTBA

TpaHCHIOPTHBIE CHCTEMBI TOPHBIX NMPEAIPUATHI

AHamn3 JaHHBIX

ABTOMAaTHKa MallliH U YCTAHOBOK FTOPHOTO MPOU3BOJICTBA

Bericmiast MmaremaTuka

3HaHus (YMEHUs, BIaI€HNUs), TOTYUECHHbIE IPU U3yUYEHUHN JaHHON AUCLUIIIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCIUIUTMH/TIPAKTUK:

["opHbIe MalIMHBI 1 060PYI0BaHUE TIOJ3EMHBIX TOPHBIX PabOT

CrannoHapHble MalIMHbI (IIAXT, KAPEEPOB U 00OTaTUTENBHBIX (HhaOpUK)

Teopust HaIe:KHOCTH TOPHBIX MAIIUH U 000PYIOBaHUS



VYnpaBieHne TEXHUYECKUMH CUCTEMaMHU

KoHcTpynpoBaHue TOpHBIX MAIlIMH U 000PYAOBaHUS

[TpoexTHpoOBaHUE U pacyeT CIEAINX CUCTEM THAPOIPUBOIOB TOPHBIX MAIIUH U
obopynoBaHus

OKcIuTyaTanus, TEXHUYECKoe 00CITy>KUBAaHHE U PEMOHT TOPHBIX MaIlIMH

[ToaroToBka K caaye u cada rocyJapCTBEHHOTO K3aMeHa

[Tpon3BoCTBEHHAs - NPEAUIIIIOMHAs ITPaKTHKA

AbdpOIIOrus TOPHBIX MPEIIPUATHI

JluHaMuKa 1 IpOYHOCTh

M HHOBaIMOHHAs JESATEIbHOCTh TOPHBIX NPEAIPUATHH

AHanu3 1 OlleHKa pe3yIbTaToOB

I'py3onobeMHbIe MalIMHbl 1 MEXAHU3MBI

[Tpon3BoICTBEHHAS - HAYYHO-UCCIEeI0BaTeNbCcKast paboTa

[Tpon3BOICTBEHHAS - TPOU3BOACTBEHHO- TEXHOJIOTUYECKAs IPAKTUKA

[Tpoxonueckue nobEMHbIE PAOOTHI

BrimonHaenue, moAroToBKa K Mporeaype 3aiuThl U 3aIlUTa BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI

[TporpaMmMupyemMbie KOHTPOJUIEPHI B CUCTEMaX aBTOMATU3AIUH ITPOU3BOICTBEHHBIX
MPOIIECCOB

3 Komnerenuuu o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pe3ynbrare ocBOE€HUS AUCUUILUIMHBI (MOAYIS) «DIEKTPOIPUBOI U
NIEKTPOCHA0KEHNE TOPHBIX MAIIMH» 00ydaroImuiics J0JKeH 00J1a1aTh ClIeAYIOIIMA
KOMITIETEHIUSIMHU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMIICTCHITIH

[TK-3 Cniocoben pa3pabaThiBaTh U JOBOJUTH /10 HCIIOJIHUTEIICH HAPSIIBI M 3a/IaHUS Ha
OCYILIECTBIICHUE NMPOEKTUPOBAHUS U SKCIUTyaTallul TOPHBIX MALIUH U 000PYAOBaHNUA,
KOHTPOJINPOBATH KaueCcTBO pabOT M 00ecreuynBaTh MPAaBUJILHOCTh BBITIOJIHEHUS X
WCIIOJIHUTEINISIMU, COCTABIISATh TpaduKy padOT U NEPCIIEKTUBHbBIE TUIaHbI, HHCTPYKLIUHU, CMETHI,
3asdBKHN HAa MAIIIMHbI U O60py,Z[OBaHI/I€, 3allOJIHATH HCO6XOI[I/IMI)IC OTUCTHBIC TOKYMCHTEI B
COOTBETCTBHUH C YCTAHOBJIECHHBIMU (hopMaMu

[1K-3.1 [Tnanupyer u opranu3oBbIBaeT 3P PEeKTUBHYIO pabOTy TOPHBIX MAIIUH U
000pyTIOBaHUS

I1K-3.2 Ocy1iecTBsieT KOHTPOJIb KaueCcTBa IPOEKTUPOBAHUS U IKCIUTyaTalluy U
PEMOHTa TOPHBIX MalINH U 000PYAOBAHHUS C II€JIbIO MOBBIILIEHUS UX
HAaJIC’KHOCTH

I1K-3.3 OdopmitsieT 3asBKM Ha MaIIMHBI 1 000PYAOBaHUE, 3aMIOTHATH
HE00XO0/IMMBbIE OTYETHBIE IOKYMEHTBI B COOTBETCTBHHU C
YCTAHOBJICHHBIMH (pOpMaMu.




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 4 3a4eTHBIX enuHull 144 akaja. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas padora — 56,5 akaj. 4acos:

— aynutopHas — 54 akaj. 4acos;

— BHeayAuTOpHas — 2,5 akaJ. 4acos;

— camocTosITenbHas pabota — 87,5 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®dopmMa aTTecTaluu - 3a4eT, KYpCOBOM MPOEKT

Pasnen/ rema
JHACLUATIIAHBL

Cemectp

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

Jlek.

11ab.
3aH.

IPaKT.
3aH.

CaMocrosTenbpHas
paboTa cTyIeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

®dopma TeKyIero
KOHTPOJIA
yCIIeBa€MOCTH U
MIPOMEKYTOUHON
aTTeCTaluu

Kon
KOMIICTCHIIHH

1. Tema 1.1 DnexTponpuBoa u
3NEKTPOO0OOPYTOBaHHE TOPHBIX
MalluH

1.1 OcobennocTn
JKCIUTyaTaluu U
KOHCTPYKTHUBHOTO
HCHOHHCHHﬂFOpHOFO
AJEKTPOOOOPYIOBAHHUS

14

CamocrosTenpHOe
U3ydeHHe
yueOHOIl u
Hay4YHOM
JIUTEPaATypPHI.
ITonck
JIOTIOJTHUTENEHOM
HHPOPMAIHH 10
Teme (paboTa ¢
6ubaunorpaduyec
KUM
MarepuagaMu, ¢
JNIEKTPOHHBIMU
OnOIMOTEKaMHU U
20P,
UH(OPMAIIIOHHO-
KOMMYHHUKAITHOHH
bI€ CETH
WnrepHer).

WNupuBuayansHoe
cobecemoBaHmeE.
NunuBuayansHoe
C0-00IICHIE Ha
3aHATUHA.

IIK-3.1, I1K-
3.2, IIK-3.3

1.2 ABTOMaTH3MPOBAHHBIH
3JIEKTPONPUBO]] TOPHBIX
MalluH

Pynuuunsle

JNIEKTPOJBUT ATEIH

14

CamocTosiTensHoe
U3yucCHHE
yueOHOIt n
Hay4HOU
JIUTEPATYPHI.
[Touck
JIOTIOTHUTEIHHON
uH(popMaIHK 110
Teme (paboTa ¢
oubnmorpaguuec
KHM
MaTepHuajamu, ¢
3JIEKTPOHHBIMU

WunuBuayansHOe
cobeceioBaHue.
NunuBuayansHoe
c0-00IICHIE Ha
3aHATHH.

TK-3.1, TIK-
3.2, TIK-3.3




OubIMOTEKaMU 1
30P,
HHPOPMAITHOHHO-
KOMMYHHKAI[HOHH
BI€ CCTH
Uurepuer).

1.3 Dnexrpuyeckas
anmaparypa yrnpaBieHus H
3aIIUTHI AIEKTPHYECKUX
JIBUTATEJIeH MalliH U
MEXaHU3MOB HaPSDKEHAEM
1o 1000 B
DnexTpoobopya0BaHUE A1
OCBEILCHUS MTOJI3EMHBIX
TOPHBIX BBIPA0OTOK

14

CamocrosTenpHOe
n3yvdeHne
yueOHOH U
Hay4YHOU
JIUTEPATYPBI.
ITouck
JIOTIOJTHUTEJIbHOU
UHPOPMALIUH T10
Teme (paboTa ¢
oubnuorpagpuyec
KAM
MarepuagaMu, ¢
AIIEKTPOHHBIMHU
OubIMOTEKAaMH U
30P,
HHPOPMAITHOHHO-
KOMMYHHUKAIIOHH
BI€ CETH
WurepHer).

NunuBunyansHoe
cobecemoBanme.
NuanuBunyansaOE
C0-00IICHUE Ha
3QHATHH.

IK-3.1, IK-
3.2, TIK-3.3

Hroro o pazneny

42

2. Tema 2.2 DieKkTpocHa0KEHHE
TOPHBIX MAIINH

2.1 DuekrpocHabxeHUE
MOJ3eMHBIX MAaIlIuH U
MEXaHU3MOB
OnexkrpocHab)xeHue
PYAHUKOB H IIAXT

16

CamocrosTenpHOe
n3yJdeHue
yueOHOM U
HaY4YHOU
JIUTEPATYPBI.
ITouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
Teme (pabora ¢
oubnuorpagpudec
KAM
MarepuagaMu, ¢
JIIEKTPOHHBIMH
Ooubimorexamu U
30P,
HHPOPMAITHOHHO-
KOMMYHHUKAIIIOHH
BI€ CETH
WnrepHer).

WHmuBrayaasHOE
cobeceioBaHue.
WHmuBrayaasHOE
C0-00IICHHE Ha
3aHATHH.

TK-3.1, TIK-
3.2, TIK-3.3

2.2 TexHuko-
SKOHOMHYECKHUE 0KA3aTeNU
NEKTPONOTpeOneHus
TOPHBIX MIPEANPUATUI

16

CamocrosTenpHOe
U3yuCHHE
yueOHOH U
HAay4YHOU
JIUTEPATYPBHI.
ITounck
JIOTIOTHUTEIHHON
UH(}OPMAIHH 110
Teme (paboTa ¢
oubmmorpadugec
KUM
MaTepHuajamu, ¢

NunuBuayansHoe
cobecemoBaHme.
MunuBuayansHoE
CO-00I1IeHHE HA
3aHATHH.

TK-3.1, TIK-
3.2, 1IK-3.3




3IIEKTPOHHBIMH
Ooubimorexamu u
90P,
UH()OPMAIIMOHHO-
KOMMYHHUKAIIIOHH
BI€ CETH
Uurepuer).

2.3 OnacHOCTH MOPAKEHUS
EKTPUYECKUM TOKOM
3amuTa OT NOPaXEHUs
EKTPUYECKUM TOKOM

13,5

CamocrosTensHOe
n3yveHune
yueOHOM U

HayJHOU
JUTEPATyPEI.
ITouck
JIOTIOJTHUTEIbHON
nHdopManuy 1o
Teme (paboTa ¢
oubnuorpagpuiec
KUM
Marepuaiamu, ¢
AJIEKTPOHHBIMHU
Ooubimorexamu 1
30P,

UH()OPMAIIMOHHO-

KOMMYHHUKAIIOHH

BI€ CETH
WnTepner).

WnnuBunyansHoe
cobecemoBanume.
NnnuBunyansHoe
C0-0011IeHNe Ha
3aHATHH.

IK-3.1, IIK-
3.2, T1IK-3.3

Wroro no pazneny

45,5

Wroro 3a cemectp

18

18

18

87,5

3a4€T,KI

HToro o aucumruimHe

18

18

18

87,5

3a4eT, KypcoBOI
MIPOEKT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. B yueGHOM mporiecce mpeaycMOTpEHbI 3aHATHS B (hopMe pazdopa KOHKPETHBIX
CUTYallUH, CBSI3aHHBIX C MCIIOJIb30BAaHUEM COBPEMEHHBIX CHUCTEM aBTOMAaTU3UPOBAHHBIX
AJIEKTPOIIPUBOIOB H AJIEKTPOCHAOKEHHUS.

2. Ilpu npoBeneHNH 1a00PATOPHBIX U MPAKTHYECKUX PAOOT PaCCMATPUBAIOTCS TECTHI
[0 TeMaM B UHTEPaKTHBHOH popme. OObeM 3aHATHI B UHTEPAKTUBHON (opMme.

3. YacTp 3aHATUH JIEKIIMOHHOTO TUIIA IIPOBOJAATCS B BUJE NPE3EHTALIUH.

4. IlpakTuyeckue 3aHATHS IPOBOJSATCS C UCIIOIb30BAaHUEM PEKOMEHIYEMOIO
MIPOrpaMMHOT0 00€CTICUCHUS.

5. B pamkax yueOHOro Kypca IpeayCMOTPEHBI BCTPEUH € IPEACTaBUTEIIMHU
POCCHICKHX U 3apyOeKHBIX KOMITAHHH, TOCYAaPCTBEHHBIX M OOIIECTBEHHBIX OpraHU3alnH,
MacTep-KJIacChl IKCIEPTOB U CIIELUATIUCTOB 10 TEMATHKE Kypca.

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIUuXCs

[IpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEACTBA VISl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAlluN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe U CHMILTNHBI

a) OcHoBHas JUTEpaTypa:

1. Bacuibes, b.I'. DiekTpornpuBoa. JHEepreTrka JieKTporpuBoaa: YueOnuk / b.I'.
Bacwibes. - M.: Conon-nipecc, 2022. - 268 c.

2. Anyuun, A.C. CucteMmsl ynpaBieHus 31eKTponpuBoioB / A.C. AHyuuH. -
Bonorna: Undpa-Unxenepus, 2021. - 373 C.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. AnekceeB, K.b. MukpokoHTposiepHoe ynpaiieHue anekrponpuBoaom / K.b.
Anekceesn, K.A. [Tanaryra. - M.: MI'I1Y, 2008. - 298 c.

3. Acrames, B.K. Mammnoctpoenne. Duuukioneaus. B 40-u T. DnexTponpuBo/I.
I'mapo- u Bubponpusoasl. T.1V-2. T'unpo- u Bubponpusoasl. Kuura 2 / B.K. Actames. - M.:
MarmuHo-ctpoenue, 2012. - 304 c.

4. bankosoii, A.Il. IIpenn3noHHBIN 37EKTPONPUBO/]] C BEHTUIBHBIMH JIBUTATEIISIMU:
Mownorpadus / A.Il. bankosoii. - M.: MDU, 2010. - 328 c.

5. bekues, P.®. DnexkrponpuBoa: YuedHOe mocodue s aKaeMUIecKOro
6akanaBpuata / P.®. bexkumes, }0.H. /lementses. - JltoGepusl: FOpaiir, 2016. - 301 c.
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7. Bacunbes, b.1O. Dnexrponpusos. DHepreTtuka snekrpornpusoa / b.1O. Bacuibes.
- Bono-rna: Undpa-Uuxenepus, 2015. - 268 c.

8. I'ynbkos, I'.1. CucremMbl aBTOMaTU3MPOBAHHOTO YIIPABIEHUS 3JIEKTPONPUBOIAMH /
I"'". T'ynbkoB. - Munck: HoBoe 3Hanue, 2007. - 394 c.

9. Jlenucos, B.A. DnekTporpuBobl IEPEMEHHOTO TOKA C YACTOTHBIM YIPaBICHUEM:
VYuebHoe mocodue / B.A. Jlenucos. - Ct. Ockon: THT, 2013. - 164 c.

10. Enudanos, A.IT OcnoBsl snextponpusona / A.Il Enudanos. - CII6.: Jlans, 2008.
-192 c.

11. Enudanos, A.I1. OcuoBsl anextponpusoaa / A.Il. Enudanos. - CI16.: Jlans,
2009. - 192 c.

12. Enudanos, A.I1. Dnexrponpuson: Yuebnuk / A.Il. Enudanos, JI.M. Munaituyk,
A.T'. T'ymunckwit. - CII6.: Jlans, 2012. - 400 c.

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

14. Enudanos, A.I1. OcHoBsI anekTpornpuBoaa: Yuedbnoe nocooue / A.Il. Enuganos.



- CII6.: JIans, 2008. - 192 c.

B) MeToanueckue yKkazaHus:

1. UccnenoBanne aCHHXpOHHOW MalIMHbI: MeToquuecKne yKa3aHus MO BBIITIOJHEHUIO
1a0opaToOpHOil paboTHI CTyICHTaAMU OYHOH M 3a04HOM (hopM 00ydeHHsl CHEeLHUaTbHOCTH
"T'opuoe neno". Marautoropck: MI'TY, 2015. — 14 c.

2. UccnenoBanue 4acToTHOTO mpeodpasosarens SimensMicromaster 420:
MeTtoanyeckue yKa3zaHHs [0 BBITIOIHEHUIO JIAOOPATOPHOU PabOThI CTYACHTAMH OUYHOW U
3a049HOM (hopm 00yueHus crenuanbHocTH "["opHOE Heno". Marautoropck: MI'TY, 2015. —
14 c.

r) [Iporpammuoe o6ecnieuenne u UHTepHeT-pecypcebl:

IIporpammHoe oGecnieuenue

HaunmenoBanue .

10 Ne noroBopa CpoKk JeiicTBUS JIMIICH3UH
7Zip cB00OOHO pacnpocTpansemoe [10 6eccpodHo
ACKOH Komnac
3D 5.16 1-261-17 ot 16.03.2017 0eccpovHO

IpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI

Ha3zBanue kypca Ccplika

®denepanbHOE rOCyIapCTBEHHOE OI0KETHOE
yupexaenue «DeaepaabHblii HHCTUTYT URL.: http://www1.fips.ru/
POMBITIJICHHON COOCTBEHHOCTH)
Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT URL:
cucrema — Poccuiickuii nuaekc HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHILY) asp

9 MaTtepuajibHO-TEXHUYECKOE o0ecnevyenne TUCHUUIIMHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCHUIIIINHBI BKIIFOYACT:

VY4eOHble ayIUTOPUH [T IPOBEICHUS 3aHATUH :

- MyJBTUMEIUIHbIE CPECTBA XPAaHEHUS], Iepelaul U peACTaBICHUs HHPOPMAIUH.

VY4eOHble ayIUTOPUH JUI IPOBEACHUS 3aHATUH /1J1sl TPOBEJCHUS IPAKTUYECKUX
3aHATUMI:

- MyJBTUMEIUIHbBIE CPEICTBA XPaHEHHs, IEpeaay U MpeCTaBIeHNs HHPOPMALIUY;

- 0OCKa, MyJIbTUMEIUNHBIA TPOEKTOP, IKPaH.

VY4eOHble ayIUTOPUH VI IPOBEIEHUS IPYNIOBBIX U WHANBUYaIbHBIX
KOHCYJIbTAIMH, TEKYIEr0 KOHTPOJIS ¥ IPOMEKYTOUHOM aTTecTaluu

- MyJBTUMEIUIHbIE CPECTBA XPaHEHHs], IEpeaay U MpeCcTaBIeHNs HHPOPMaLUY;

- 0OCKa, MyJIbTUMEIUNHBINA TPOEKTOP, IKPaH.

[TomernieHus 151 caMOCTOSTENBHON pabOThl 00YJAIOIIUXCS:

- IepCcOHANIbHBIC KOMIIbIOTEpHI ¢ makeToM MSOffice, BbIX00M B HHTEPHET U €
JIOCTYTIOM B 3JIEKTPOHHYIO 00pa30BaTeNbHYIO CpEly YHUBEPCUTETA.

[Tomerienus s XpaHeHUs! U TPOPHIAKTHIECKOTO 00CTy)KMBaHUS y4eOHOTO
000pyI0BaHUS:

- CTEJUTAXH [T XpaHEHHs y4eOHO-HATSAHBIX TOCOOUH U y4eOHO-MEeTOMYECKON
JIOKYMEHTaI1H.

JIaGoparopunsrii creng FESTO

[Tpunoxxenne 1



6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOSATeIbHOI padoThl 00y4arIIMXCs

[To nucuurunHe «31EKTPOOOOPYAOBAHHE U SIEKTPOCHAOKEHNE TOPHBIX MPEANPHUATHIN» MTPeTyCMOTpEHA
ayJAUTOpHAs M BHEAYJUTOPHAsl CAMOCTOSITeNIbHAst paboTa 00y4yaromuxcs.

CamocrodaTenbHas paboTa 1o OCBOCHUIO AUCHUILUIMHBI HE00X0UMa Ui yrITyOJIeHHOTO U3YYeHUs
Matepuaia kypca. CamocrosTenbHas padoTa CTyIEeHTOB pPerllaMeHTUpYeTCs rpadukaMu y4eOHOTro
IPOIIECCa M CAMOCTOSTEIbHONW PabOTEHI.

CaMocrosTebHas pa60Ta CTYACHTOB COCTOUT U3 CICAYIOIIUX B3aMMOCBA3aHHBIX JacTew:

1) U3yueHue TeopeTHIECKOro Marepuaia B hopme:

e (CaMocTosTeTbHOE U3yUeHNE YYCOHON 1 HAYYHO JINTEPATYPHI 110 TEME

e [louck nomosHUTENBHON MH(OPMALIUU IO TeMe(paboTa ¢ OubImorpadUIecKuM MaTepruaIamMH, C
ANIEKTPOHHBIMU OubIHOTEKaMu 1 DOP, MHPOpPMAITMOHHO-KOMMYHUKAIIMOHHBIC ceTH VHTEepHET).

OcraTouHble 3HaHUS ONPEACIIAIOTCS PE3YJIbTaTAMU ClIauu (3a4eTa).

2) TloaroToBka K 1abOPaTOPHBIM 3aHATHIM

Ilepeuens meopemuueckux 6onpocos K 1a60pamopHvim padomam

Tema 1.1 OcoOeHHOCTH IKCILTyaTallMi U KOHCTPYKTUBHOI'O UCIIOJIHEHMSI TOPHOTO 3JIEKTPOOOOpYI10BaHUs
VYcnoBusa SKCIUTyaTalliu AJIEKTPOOOOPYIOBaHUS TPU MOA3EMHONW M OTKPBITOH pa3pabOTKe MOIEe3HBIX
uckormaeMbix. OCOOEHHOCTH KOHCTPYKTUBHOTO MUCIIOJIHEHUS TOPHOTO 3JIEKTPOOOOPYAOBAHHS.

[Tonste 00 ypoBHE M BHUAAX B3PBIBO3ALIUTHL. Kiaccudukanus >1eKTpooOOPYIOBaHUS IO YPOBHIO
B3pbIBO3AIIUTHI. Buibl B3pbIBO3aUThl. TpeOoBaHus, IPEABABIAEMbIE K TOPHOMY 3JIEKTPOOOOPYAOBAHUIO
HOPMAaJIbHOTO, TOBBIIICHHON HA/IEKHOCTH, B3PHIBOOE30MACHOT0, 0COO0B3PHIBOOE30MACHOTO UCIIOTHEHUSI.
O6acTh NpUMEHEHUS 3JIEKTPOOOOPYAOBAHUS PA3IMUHOIO UCIIONIHEHUS. VcnibITaHue B3pbIBOOE30I1aCHOTO
anekTpooOopynoBanusi. TpeboBaHus mpaBuia O€30MaCHOCTM K PYAHMYHOMY OOOpPYAOBAaHUIO,
HaxOoJsIIEMYCs B OKCILTyaTal[Uuu.

Tema 1.2 OCHOBBI 31E€KTPONIPUBOAA

OcHoBHble ompexaeneHuss W kiaccuduxanus. Hcropus pasButus snekrponpuBoaa. Ilonstus o6
YCTPOMCTBE DIIEKTPONPUBOAA. IDJIEKTPOINPHUBOJBI, MPUMEHSEMbIE JUISI TOPHBIX MAllMH U YCTaHOBOK:
OCHOBHBIE THUIIBI W KOHCTPYKTHUBHBIE OCOOEHHOCTH. MeXaHMYeCKHe XapaKTEepUCTUKU M CBOWCTBa
JBUraTeNneil MOCTOSHHOTO TOKAa C IOCJIEIOBATENIbHBIM M CMEIIAHHBIM BO30YKIEHHEM, O00JIaCThb HX
IIPUMEHEHHs. MeXaHMYeckne XapakTepUCTHUKM W CBOMCTBA JIBUrarejedl IEPEMEHHOI0 TOKa,
HKCIUTyaTallMOHHBIE OCOOEHHOCTH U 00JIaCTh UX MpUMeHeHusi. OCOOEHHOCTH YIpPaBICHMS JBUraTEIsIMU
MIOCTOSIHHOTO ¥ MepeMeHHOro Toka. CrocoObl peanu3aly peryJupoBaHHsS YacTOThl BpallleHUs H
peBEepCUpPOBaHUS DJIEKTpOJBUTATENEeH. DIEKTPONPUBOJI MO cucteme reHepartop-asuratens (I'-10):
KOMITOHOBKA, MEXaHUYECKUE XapaKTEPUCTUKU U cBoiicTBa. OCOOEHHOCTH 3IEKTPUUYECKUX MPUBOJOB MO
cucreme [-JI ¢ onHOcTymeHYaThIM BO30YXICHHMEM M TPEXOOMOTOYHBIM JIBUTATENeM, O00JacTb
npuMeHeHus. OcCOOEHHOCTH 3JEKTPUUECKOro mnpuBoAa 1o cucteme [-J ¢ MarHuTHBIM WM
3JIEKTPOMArHUTHBIM YCUJIUTENEM U 00J1acTh UX NpUMeHeHUsI. OCOOEHHOCTH 3JIEKTPUUYECKUX MPUBOJIOB T10
cucreme [-J[ ¢ TUpuUCTOpHBIM BO30yAMTEIEM, THPUCTOPHBIA mnpeoOpasoBarens-ABurarens (TII-I) u
4acTOTHBIA TpeoOpaszoBatens-asurarens (UII-J[), obmacte ux npumenenus. IlomoxkeHuss o BbiOOpe
JNEKTPUYECKUX JBUTATENIEH MO MOIMHOCTH C YY4ETOM XapakTepa Harpy3Kh M YCJIOBUM SKCIUTyaTallWU.
TpeboBanus mpaBun Texarueckoit skcryatanuu (I1T9) u npasun 6e3onacHoctu (I16) mpu skcmmyaranuu
Y PEMOHTE dJIEKTPOABUTATEIIEH.

JlaboparopHo-nipakTuyeckoe 3ansaTue 1.2.1

N3yuenue cxeM anekrpornpuBoaa no cucreme I'-J1. PerynupoBanne yactotsl Bpamenus B cucteme I'-/1.
Tema 1.3 PynHuuHBIE 25IEKTPOABUTaTENN

OcHoBHbIE OIpeseseHus] U KiIacCu(pUKalus. DNEeKTPOJABUraTeId €AMHON CepUH ISl YTOJNbHBIX IIaxT.
OOnacte MpUMEHEHMs pa3lIMYHBIX BUJOB NpHBOAA. Pox TOKa M BETMYMHA HANPSDKEHHS JUISL MUTAHUS
AJIEKTPOJIBUTATENECH.



OO6ue monmoxkeHust o BbIOOPY anekTpoaBurateneii. Harpysounsie auarpammsbl. HarpeB u oxnaxaeHue
aJIeKTpoiBUTaTeseil. PexxuMbl paboThl dieKTpoaBUTaTENeld. BHIOOp MOUTHOCTH 3JICKTPOJBHUTATES TPH
Pa3NIUYHBIX PEKUMAX pabOTHI.

OKCIUTyaTalusl 3JIEKTPOABUTraTENeH. XapaKTepHbIe HEUCIPABHOCTH. MOHTaX, PEMOHT W UCIBITAHHE
anekrpoasurateneii. IITO wu IIb nmpum TexHHYeCKOM OOCTY)KMBAaHWHM, SKCIUTyaTalldd W PEMOHTE
3JEKTPOJIBUraTeseH.

JlabopaTopHo-nipakTuyeckoe 3anstue  1.3.1

W3ydyeHre KOHCTPYKLHH, MEXaHUYECKOM XapaKTepUCTUKM U OCHOBHBIX CBOMCTB Tpex(dasHbIX
ACUHXPOHHBIX JJIEKTpOABUIarTeiei. BoIsiBiIeHNE U yCTPAaHEHUE HEUCIIPABHOCTEN.

Tema 1.4 Dnexktpuueckas anmaparypa yIpaBJICHUsS W 3aUIUThl AJIEKTPUYECKUX JBUTrATEIEW MalluH U
MexaHu3MoB HamnpsbkeHnueM 10 1000 B

Hasznauenne wu wiaccupukanus anmapatypbl yHOpaBieHUS W 3alIUTHl. YCIOBHBIE Tpadudeckue
0003HAYCHHS IIEMEHTOB B 3JICKTPUYECKUX CXEMaX.

Anmaparbl U NPUHUUIHAIBHBIE CXEMbl MAaKCUMaJIbHOM TOKOBOW 3amuThl. Pacder, BBIOOp M MOBepka
YCTaBOK TOKa U OJIOKOB MaKCHMaJIbHOW TOKOBOH 3alllUThl, BCTABOK IUIABKUX IIPEJOXPaHUTENEH. AnapaTsl
U NPUHLIUIHAIBHBIE CXEMbl TEIJIOBOM 3alllUTHI, 3aIUTHl OT ONPOKUIBIBAHUS WJIM HECOCTOSIBLIETOCS
IIyCKa.

ONeKTpuyeckas anmaparypa py4HOro M IOJyaBTOMATHYECKOTO YIPABICHUS AJIEKTPUUECKUMHU
JBUTATENISIMH MallMH U MeXaHU3MoB. Ha3zHaueHue, THITbI, 0COOCHHOCTH KOHCTPYKIIMH Pa3beIUHHUTENCH,
PYYHBIX B3pBIBOOE30MACHBIX ITyCKaTeNlel, KOHTPOJIEPOB, ABTOMAaTHUECKHUX BBIKITIOYATEICH.

KonTakTHas cucrema anmapaTypbl YIpaBJICHUs, dJICKTPUUECKas Iyra u crocoOsl ee ramenus. be3myrosast
1 OECKOHTaKTHas KOMMYTaIlHs.

DOneMeHThl anmapaTypbl JUCTAaHIIMOHHOTO M aBTOMAaTHYECKOro ympasieHus. HasHaueHue, THIIBI,
0COOEHHOCTH KOHCTPYKIIMH KHOIIOYHBIX TOCTOB, OJIOKOB U MyJIBTOB YIPABIEHHUS, KOHTAKTOPOB.
DnekTpuueckas amnmaparypa JUCTAaHIMOHHOTO M aBTOMAaTHYECKOTO YIPABJIEHUS AJIEKTPUUYECKUMU
JBUTATEISIMU MAIIMH U MeXaHU3MOB. OCHOBHbBIE BU/IbI, IPUHIIUMIHAIBHBIE CXEMBI 3AIIUTHI U OJIOKUPOBOK
OT IMOTEPU YNPABISAEMOCTH, OT OOpbIBA WJIM YBEIMUYEHUS CONPOTHUBIICHUS LENU 3a3€MJICHUS, TOKOBOMN
3alUThl OT Teperpy3ku, OJOKUPOBKHU, MPEMATCTBYIOMICH BKIIOYEHUIO IMYCKaTeldsl MNpPU CHUKCHHUH
COIPOTHUBIICHUS U30JIALIMN HUKE HOPMUPYEMOI BEJIMYUHBI B OTXOMSIIEM YYaCTKE CETH U OT OJIOKMPOBKH,
OrpaHUYMBAIOIIEH YACTOTY BKIIFOUEHHS ITyCKaTEsl.

PeBepcuBHBIE N HEPEBEPCUBHBIE MArHUTHBIE ITYCKATEIU B PyJTHUYHOM HcHNogHeHun. HazHauenue, Tunel,
TEXHUYECKUE XaPAKTEPUCTUKH, YCTPOMCTBO, CXEMBI JJIEKTPUYECKUX COEAUMHEHUH. BuIbl 3amuTel U
OomokupoBku. Pon ympaBnenus. Bunael curHanuszanyu, BO3MOXHBIE HEHCIPABHOCTH M CIIOCOOBI HX
YCTpaHEHHS.

MarautHble CTaHUUU JUISL JTOOBIYHBIX, MPOXOAYECKHUX, TPAHCIOPTHBIX MAIIMH U MEXaHHU3MOB.
Ha3nauenue, TUIIBI, TEXHUYECKUE XapAKTEPUCTUKH, YCTPOUCTBO, CXEMBI JJIEKTPUYECKUX COCITUHEHU.
IIyckoBble arperarsl Jisg py4yHBIX JJIEKTpocBepi. Ha3HaueHue, THIIBI, TEXHUYECKHE XAPAKTEPUCTHKH,
YCTPOMICTBO, CXEMBI JIEKTPUUECKUX COeMHEHUH. Buipl 3amuTs! 1 010kupoBKU. Pos ynpasienus. Buabt
CUTHAJIM3alluH, BO3MOXHbBIE HEUCIIPABHOCTH U CIIOCOOBI UX YCTPaHEHMUS.

[Topsimox BeIOOpa M mpoBepku ammapaToB ympasieHus. [Ib mpu skcrulyaramuum M peMoHTe
AJIEKTPOANNIapaTypBHl.

JlaboparopHo-nipakTuyeckoe 3ansaTue 1.4.1

HcnbiTanne n HacTpolKa MaKCUMAJIBHOW TOKOBOH 3allIUTHI aIIapaToB.

JlaboparopHo-nipakTUyeckoe 3anstue 1.4.2

N3yueHne KOHCTPYKUMI, IPUHIUIIA ACUCTBUSA U CXEM DJIEKTPUUECKUX COCAVMHEHUM annaparoB py4HOIO
YIIPABJICHUS: PAa3bEeIUHUTENIEH, PYUYHBIX ITyCKaTeled, KOHTPOJUIEPOB, aBTOMAaTUUYECKHUX BBIKIIOYATEIEH.
HcnbiTanue anmapaToB py4HOrO yIPaBJICHUS.

JlaGopatopHo-nipakTHyeckoe 3ausatue 1.4.3

N3ydeHne KOHCTPYKIUM, MPUHLIMNA JEUCTBUS M CXEM DJIEKTPUUYECKUX COEAMHEHHI HEPEBEPCUBHBIX
MarHMTHBIX ITyckarenei. McnbiTanue anmnaparos.

JlaGopaTopHo-TipakTHUecKoe 3ansatue 1.4.4

N3yueHne KOHCTpYKLMM, MPUHLIMUIA ACHCTBUS U CXEM DJIEKTPUYECKUX COCJUHEHUN HEPEBEPCHUBHBIX
MarHuTHBIX ITyCKaTeIe! pa3IM4HbIX TUMOB. McnbITaHNe anmapaTos.

JlaGopatopHo-nipakTHueckoe 3austue 1.4.5

N3ydeHne KOHCTPYKIMH, NPUHIMWIA JECUCTBUSA W CXEM OJJIEKTPUYECKUX COCAMHEHU pPEBEPCUBHBIX
MarHMTHBIX ITyckaTenel. McnbiTanue anmnaparos.



JlaGopatopHo-nipakTHuecKkoe 3ausTue 1.4.6

N3ydeHne KOHCTPYKIMW, TPUHIMNA ACHCTBHS M CXEM OJJIEKTPUYECKUX COEAMHEHUM MarHUTHBIX
nyckatenei Ha HanpspkeHue 1000 B. McnipiTanue annapatos.

JlaGopaTopHo-tipakTHUecKoe 3ansatue 1.4.7

H3ydyeHue KOHCTPYKIMHI, PUHIUIIA JEUCTBUS U CXEM DJIEKTPUUYECKUX COCAUHEHHI MAarHUTHBIX CTAHLIMI
ynpasieHus. McnpiTanne cTaHui yrpaBiaeHUsl.

Tema 1.5 DnexTpoobopyI0BaHKE TSI OCBEIICHUS MTOA3EMHBIX TOPHBIX BBIPAOOTOK

3HaueHUEe OCBEUICHMS MOJ3EMHBIX TOPHBIX BBIPAOOTOK. OCHOBHBIE CBETOTEXHUYECKUE BEIMYUHBL
DNeKTpUUECKUEe UCTOYHUKYU CBETA U UX CBOMCTBA.

CranuoHapHble U MEPEHOCHbIE PYJHUYHBIE OCBETUTENbHbIE PHUOOphl. HazHaueHue, TUIIBI, TEXHUYECKHE
XapaKTEPUCTUKU U YCTPONCTBA, CXEMbl BKIIOYEHUS B CETh.

DneKkTpoodOpyAOBaHNE U IPUHIMITUAIBLHBIE CXEMBI AJIEKTPOOCBETUTEIBHBIX YCTAHOBOK. MeTo/ibl pacueTa
AJIEKTPUUYECKOTO OCBEUICHUS O3EMHBIX BBIpab0oTOK. HOpMBI OcBemenHocTH pabounx MecT. TpeboBaHus
[IT3 u I1b pu sKCIUTyaTaliiu OCBETUTENBHBIX CETEH U YCTaHOBOK.

JlabopaTopHo-nipakTuueckoe 3anstue 1.5.1

W3ydyeHrne KOHCTPYKIMI 3JeKTpooOOpyHOBaHUS M COOpKa SJIEKTPUUECKOH CXEMbl CTallMOHAPHOM
OCBETUTEIIbHOW YCTaHOBKH.

Tema 1.6 DnekrpoobopynoBaHHe U AIEKTPUUECKHUE CXEMbl JAUCTAHIIMOHHOIO YIPAaBJICHHS MalllMHAMU,
MeXaHU3MaMH U YIiie100bIBalOIIMMU KOMIUIEKCAMU

O6mue cBeneHus 00 ynpaBieHUH MalllHHAMH, MEXaHU3MaMH U yriieJ00bIBAIOITMMHI KOMILIEKcaMu. Buibl
yopasieHus. [lpuHnunuanbHble CXeMbl JUCTAHIIMOHHOTO  YIPABJICHUS TOPHBIMU  MallUHAMU:
TPEXIPOBOIHAS, TBYXIIPOBOHAS, IBYXIIPOBOAHAs 0e3 caModukcanuu. JJoCTONHCTBA 1 HEJOCTATKH.
OcHoBHblE TpeOOBaHUS K CXEMaM JWCTAHIMOHHOTO YIpaBiieHUs. Buipl 3amuT, nNpeaycMOTPEHHBIE B
CXeMax JHUCTAaHI[MOHHOTO YIpaBlieHUs, OJIOKUPOBKA MOCIIE0BATEILHOCTH BKIIFOUEHUS MTyCKaTEIeH.
JlaGopaTopHo-tipakTHueckoe 3anstue  1.6.1

COopka U ucnbpITaHUE NMEKTPUUECKON CXEMbI TUCTAHIIHOHHOTO YIPABIEHUS YTOJbHBIM KOMOAITHOM.
JlaGopaTopHo-tipakTHyecKoe 3ansatue  1.6.2

COopka U uCIbITaHUE IEKTPUUECKON CXEeMbI TUCTAHIIMOHHOTO YIPABICHUS PYUYHBIM 3JEKTPOCBEPIIOM.

Paznen 2 DnexTpocHabkeHUEe TOPHBIX MTPEANPUATHIA

Tema 2.1 DnexTpocHaOXeHUE MOA3EMHBIX MALIMH U MEXaHH3MOB

XapakTepucTUKa MPUEMHUKOB 3JIEKTPUUECKON SHEPrUu B MOA3EMHBIX BbIpaOoTKax. CrocoObl MUTaHUS
MOJI3EMHBIX 3JIEKTpornoTpeduTeneid. Beibop MecTa pacnoiokeHus LHEeHTPaTbHON MOA3€MHON MOACTaHIIUH
(LIITIT), ee ycrpoiicTBO, 000opyaoBaHue. PacnonoxkeHue U yCTPONUCTBO paCTIPEISTUTEIbHBIX TTOI3EMHBIX
nyHkToB (PIIIT) nanpsbxkenuem ceoie 1000 B.

Pynanuunas annaparypa ynpasiieHus U 3alluThl HanpsbkeHneM 6 kB. KommuiekTHble pacnipeaenuTenbHble
ycrpoiictBa (KPY) nans mox3eMHBIX TOpHBIX BblpaboTOK. Ha3HaueHuwe, TUIBL, TEXHUYECKUE
XapaKTePUCTHKHU, YCTPOMCTBO, CXEMbl JJIEKTPUYECKHX COCAMHEHMH. BUIbl 3allUT M CUTHAJIU3aLUH.
DneKTpuYecKue U MexaHudeckue O0J0KUpoBKH. PoJl yripaBieHHsl, BO3MOXHbBIE HEUCIIPABHOCTH M CLIOCOOBI
ux ycrpanenud. [1b npu TexHuueckoM 0OCTYKMBaHUU, HKCIUTyaTallUM M PEMOHTE 3JIEKTPOYCTAHOBOK
HanpspkeHueM cseie 1000 B.

OcCHOBHbBIE TPHUHILMUIIBI MOCTPOEHUSI CUCTEM DJIEKTPOCHAOXKEHHS MalIMH M MEXaHU3MOB OUYUCTHBIX M
MOJITOTOBUTEJILHBIX 3a00€B ISl IIAaXT C MOJIOI'UM, HAKJIOHHBIM U KPYTHIM 3aJleTaHUEM I11aCTOB.
[lepenBuxubie TpaHchoOpMaTOpbl U TpaHCPOPMATOPHBIE TMOACTAHLMU JJS THUTAHUS TOA3EMHBIX
notpeduteneil. Haznauenue, TUIbI, TEXHUUECKUE XapPAKTEPUCTUKU, YCTPOMCTBO, CXEMbI SJIEKTPUUECKUX
coequHEeHU. Buapl 3amUuT M CUrHaIM3alUHu. OJEKTPUYECKHME W MeXaHU4ecKhe OJOKUpOBKH. Pon
yIIpaBJIeHUs], BO3MOKHBIE HEUCIIPABHOCTH M CIIOCOOBI X ycTpaHeHus. OrpeesieHne MOIIHOCTH U BBIOOD
000py/I0BaHUS YYAaCTKOBOM TpaHCPOPMATOPHON MOJICTAHIINH.

[laxTHble KabenbHbIE ceT. Ha3zHaueHne, MapKu, CEYeHUs: U JIOIMYCTUMbIE HArpy3KH Ha CHIIOBBIE >KUJIBI
kabenst. CnocoObl MpokiIaaku kadesel B MoA3eMHBIX TOPHBIX BHIPaOOTKAaX.

OcHOBHBIE METO/IbI pacueTa, BbIOOpa M MPOBEPKH KaOEJIbHBIX CeTel, annmapaTypbl YIPaBJICHHUS U 3alUTHI.
Pacyer HM3KOBOJIbTHOM KaOEIbHOM CEeTH MpH MYCKEe W HOPMaJbHBIX pekumax padboTel. Pacuer TokoB
KOPOTKOI'O 3aMbIKaHUSI.

JlaGopaTopHo-tipakTHyeckoe 3anstue 2.1.1

N3yuenune KOHCTpyKUMW M cxeM 3iekTpudeckux coenuHennit KPY nanpsbxkenuem 6kB. Hcnbitanue



AJIEKTPUUYECKUX alnapaToB.

JlaGopaTopHo-TipakTHYeCcKOe 3aHaTHe 2.1.2

W3ydenne KOHCTPYKIMH M CXEM DSJIEKTPUYECKHX COCAMHEHHH MepeaBIKHBIX TpPaHCPOPMATOPHBIX
noAcTaniyii. MicneiTanue TpaHchOpMaTOPHBIX MOACTAHITHIA.

JlabopaTopHo-nipakTHyeckoe 3anstue 2.1.3

[TproOpereHne HaBBIKOB COEMHEHUS U peMOHTa Kalenei. VcnbiTanne maxTHBIX THOKUX Kabemnel mocine
pPEMOHTA.

Tewma 2.2 DnekTpocHaAOXKEHUE PYHUKOB U IIaXT

XapakTepucTUKa MOTpeOUTENeH NEKTPOIHEPTUH Ha TOPHBIX mpeanpustusx. Kareropuu norpedurenei
ANEKTPOOHEPIMH B  OTHOUIEHMM OOECleYeHHs] HAJeKHOCTH HX JJeKTpocHaOxkeHus. CXeMsl
AJIEKTPOCHAOKEHHUS PYIHUKOB U LIAXT.

YCTpoiicTBO BO3AYLIHBIX JIMHUN 3JieKTporepeaay. TUIbl 1 MapKu IPOBOJOB, CIIOCOOBI UX KPEIUICHUS U
coeauHeHUs. THUIBI U KOHCTPYKIMHU OMOpP. YCTPOWCTBO KaOenbHBIX JUHMNA. THIbI M Mapku KaOeneil,
CHOCOOBI UX MPOKIIAJKH.

Bo3nukHoBenue, Bujapl W nociaeAcTBUs  KOopoTkux  3ambikanuit  (K3).  Tepmwuueckoe u
aeKTpoiuHaMuueckoe nerictere TokoB K3. Xapakrepucrtuka nporecca K3. Pacuer TokoB K3 u ciocoOs!
UX OTpaHUYCHHUSL.

DneKkTpooOOpyAOBaHNE MOBEPXHOCTH IIAXT. DJIEMEHThI BBICOKOBOJIBTHOTO O0OpY/IOBAaHUS MOICTAHIIUM.
Haznauenuwe, TUIbI, TEXHUYECKHE XAPAKTEPUCTUKU. YCTPOHCTBO U BBIOOP U30JSATOPOB, UIMH,
MpEAOXPaHUTENICH, Pa3beAUHUTENCH, BBIKIIOYATENEH HArpy3Ku, OTIEIUTENEeH, KOPOTKO3aMbIKATENEeH,
MAacCJISTHBIX W BO3JYIIHBIX BBIKIIOYATENICH, U3MEPUTEILHBIX TPAaHC(POPMATOPOB TOKA WM HAIPSIKCHHUSA,
peakTopoB, CHIOBBIX TpaHchopmaropoB. [IpuBoabl pasbenuHUTENEH, BBIKIIOYATEICH HAarpysKH,
MACJISIHBIX BBIKJIFOYATEIICH.

KPVY, tpanchopmaropHbie MOJACTAaHIMH. YCTPOMCTBO TiaBHOW mnoHu3utensHOM mnoxactaniuu (I'TIIT).
3amuTHOE 3a3eMieHHe Ha noicTaHuusX. KoHTponb Hajx cocTosiHMeM u3o0isauuu. JloKymMeHTauus Ha
MOACTaHIUAX.

OO61ue cBesieHus 0 peneHou 3amuTe. TUMbI pesne U uX KOHCTPYKTUBHBIE 0COOEHHOCTH. CXeMbl peneHoi
3alUThl JMHUNA JJIEKTporepeaay, CHIOBBIX TpaHC(HOPMATOPOB M DSIEKTPOJBUTATENCH HANpsSKEHUEM
cseime 1000 B.

3amuTa MOACTAaHUUN OT MPSAMBIX yJAapOB MOJHHUHU. 3allUTa 3JIEKTPOOOOPYAOBAHUSA MOJCTAHIMI OT
nepeHanpspkeHns. Mepsl 0€30MacHOCTH TMpH  OOCTY)KMBAaHWM M OKCIUTyaTallkd BBICOKOBOJIBTHBIX
anmnapaToB U IEKTPUUYECKUX CETEN.

JlabopaTopHo-tipakTHueckoe 3ansatue  2.2.1

N3yuenne KoHCTpykIMi snekrpoodopynoBanust [TIII. HMcneltaHue 9S7€KTpUYECKHX — amapaTroB
ITOBEPXHOCTHOM IOJICTaHLIAH.

JlaboparopHo-TipakTUyecKoe 3aHsaTie  2.2.2

COopka cxembl peneitHo 3amuThl. McnbiTanue u HacTpoiika npruOopoB peaeHON 3alUThI.

Tema 2.3 TeXHUKO-?KOHOMUYECKHUE TIOKA3aTeNN AIIEKTPOIOTPEOICHHUS TOPHBIX MPEITPUITUN

OO0mme cBeneHHS O TEXHUKO-DPKOHOMHUYECKHX TMOKa3aTeNsIX OJJIEKTPONOTpeOaeHus. YdYeTr pacxoja
AJIEKTPOIHEPTUM HA TOPHBIX MPEANPUATHUSX. Y I€JIbHbIE HOPMBI PacXojia 3JEKTPOIHEPTUU OTAEIIbHBIM
TEXHOJIOTMYECKUM ITPOLIECCOM TOPHOTO IPOU3BOACTBA U MPEAIIPUATHEM B LIETIOM.

KoadduuneHT MommHoCTH 351eKTpoycTaHOBOK. Onpeienenne o0ImenaxTHoro ko3gduimeHTa MouHoOCTH.
[IprunHbI ¥ OCNEACTBUS HU3KOTO KO3 duiineHTa MolHOCTU. PeakTuBHAs MOIIHOCT. MeponpusTs 1o
CHUKEHUIO notpelieHus pEaKTUBHOU MOIIHOCTH " CIIOCOObI ee KOMIIEHCAI1H.
Oprann3alinOHHO-TEXHUYECKHE MEPONIPUSTHS 110 SKOHOMHUH IJIEKTPOIHEPIUH.

OmnpezneneHre OCHOBHBIX TEXHHKO-PKOHOMHUYECKHMX IOKaszarenel snekrpornorpebienus. OmnpeneneHue
CTOMMOCTH 3J1eKTposHepruu. Tapudukauus snekrposnepruu. OnpeneneHue cedecToMMOCTH NPOAYKLINN
M0 DJIEMEHTY «JJIEKTPOIHEPTHUs», YAEIBHOIO MOTPEOJICHUS IJIEKTPOIHEPTUU U ISHEPrOBOOPYKEHHOCTH
Tpy/a.

Tema 2.4 PyaHuuHasi CUTHAIU3AIMS U CBS3b

Ponb v HazHaueHWe PYJHUYHOW CHUTHAIM3ALMHM W CBSI3M. Anmapatypa curdHanusanuu. CtBosioBas,
TPAHCIIOPTHAS U IUCIIETYEPCKAsi CUTHAIN3ALUS.

Bune! pyaganuHol cBsizu. Jlucneryepckoe ynpaBieHHe TPOU3BOICTBOM.

Paznen 3 DnexkTpobe30macHOCTh



Tema 3.1 OnacHOCTb OPAXKEHUSI IJEKTPUUECKUM TOKOM

JlelicTBME DHJIEKTPUYECKOTO TOKAa HA OpraHu3M 4eloBeka. Buabsl mopaxeHus. AHaIU3 NPUYUH
aneKTpoTpaBMaru3Ma. GaKTOPBI, ONPEACIIAIONINE CTENEHb MOPAKEHUS FIEKTPUIECKUM TOKOM. DaKTOopHI,
BIMAIOIIME HAa HCX0A NopaxeHus. ONacHOCTh NOPaXEHUs JJIEKTPUYECKUM TOKOM B CHCTEMax ¢
M30JIMPOBAHHON U 3a3eMJICHHOW HEUTpasbio TpaHchopMaTopa.

Tema 3.2 3amuTa OT NOPAKEHUS ANEKTPUUIECKUM TOKOM

Mepsbl 3aIUTHl OT HOPAXKEHUS IEKTPUUECKUM TOKOM. Ha3HaueHue, ycTpOHCTBO, KOHTPOJIb U IIPOBEPKA
3alIUTHBIX 3a3eMJICHUII B TMOJ3EMHBIX TOPHBIX BbIpaOOTKaxX. 3a3eMJICHHE MalllH, allapaTos,
NEPEABIKHOTO U TIEPEHOCHOTO 3JIEKTPOOOOPYIOBAHHS.

Anmmaparhbl 3alUThl OT yTeUEK TOKAa Ha 3eMJII0, MX Ha3HA4Y€HUE, YCTPOMCTBO, 0OJACTh NMPUMEHEHHS.
VYcinoBHble 0003HAUEHUS, MPHUMEHSEMbIE B CXEMax »JJCKTPUYECKUX COCJUHEHUH. XapaKTepHbIe
HEHCIIPABHOCTU B CXEMax EKTPUYECKUX COCIMHEHUI annapaToB 3alUTHI OT YTEUEK TOKA Ha 3eMIII0 U
CIIOCOOBI UX YCTPaHEHHUS.

OxkazaHue MOMOIIM MOCTPaJaBIIUM OT BO3JEHUCTBUS DJIEKTPHUUECKOro TOKa. TpeboBaHUs K cucTeMaM
3a3€MJICHUS U alnapaTaM 3allUThl OT YTEUYEK TOKa Ha 3EMIIIO.

JlaGopaTopHo-nipakTHueckoe 3ansTue 3.2.1

N3ydyeHne KOHCTPYKIMK 3a3€MIISIIOIIMX YCTPOWCTB M CXEM JJIEKTPUYECKUX COECJAUHEHHI anmnapaTroB
3alMATHI OT YTEUEK TOKa Ha 3eMJIt0. VI3MepeHune COpoTUBIEHUS 3aIUTHBIX 3a3€MJICHUMN.

KypcoBoe npoektupoBanue

Henu u 3a1aun KypcoBOro NpOEKTUPOBAHHUS:

- cCUCTeMaTH3alysl, PaclIupeHNe U 3aKpEIUIeHUE 3HAHUH 110 TUCLUILINHE;

- IpUOOPETEHNE HABBIKOB IPAKTUYECKOIO UCII0JIb30BAaHUs TEOPETUUECKUX 3HAHUMN 110 BBIOODY, pacdyeTy u
IIPOBEPKE NIEKTPUUECKUX CETEH, alapaToB yIpaBJICHUs U 3alIUTHI;

- pa3BUTHE HaBBIKOB CAMOCTOSTEIILHON paObOThI C HAYYHO-TEXHUYECKOH U CIIPAaBOYHOH JINTEPATYPOi.
KypcoBoii mpoekt odopmiisieTcst B COOTBETCTBUHU € ACHCTBYIOIUMH TPeOOBaHUAMH, T.€. HA CTAaHIAPTHBIX
muctax popmara A4. O0beM KypcoOBOTO MpoekTa cocTaBisieT 15-20 mpoHyMepOBaHHBIX JIUCTOB TEKCTA.
IIpu HammMcaHuM KypcoBOro IpoeKTa cienyeT noib3oBarbes AercTByroummu ['OCTamu. B kypcoBom
MIPOEKTE JOIDKHBI OBITH MPEICTABIICHBI TA0IHIIBI, TPAPUKH, OTPAKAIOLINE PE3YIHTATHI PACUETOB.

B kpyr TeXHMYECKHX MEpONPUITUI BXOJAT:

- TeMaTHKa U 00BEM KYpPCOBOTO MPOEKTA;

- pa3paboTKa ¥ BbI1aya MHAMBUIYAIbHbIX 3aaHUH JIUIs BHIIOJIHEHHUS! KypCOBOT'O MTPOEKTA;

- obecrieyeHre 00y4aroImuXcsi METOAMYECKON U CIIPaBOYHOM JTUTEPaTypOi.

Haubonee nenecoodpa3Hoii, B OTHOLIEHUH peaIn3allii 3a/1a4 KypcoOBOr0 MPOEKTUPOBAHUS, IBJISIETCS TEMa
«Bb100Op ¥ pacuer panMoOHaNIbHON CUCTEMBI 3JIEKTPOCHAOKEHUS yUacTKa MIaXThD».

Br160p pannoHanbHON CXEMBbI 3JIEKTPOCHA0KEHUS, HU3KOBOJIBTHONW U BHICOKOBOJIBTHOM KaOelbHOMN CeTH,
anmnapaToB YIpPaBICHUS M 3aIIUTHI JODKEH OOOCHOBBIBATHCA U TOAKPEIISATHCS COOTBETCTBYIOIIMMU
pacueTramu.

[IpumepHbIii nepedeHp pa3aenoB, pEKOMEHAYEMBIX ISl pa3padOTKH KypCOBOIO IIPOEKTa:

Bsenenue.

Kpatkas xapakrepuctrka ydactka. Mexanusanus pador.

Br160p parmoHanbHOM CUCTEMBI 3IEKTPOCHA0KEHHSI yyacTKa.

Bo160p HanpsixeHui.

Pacuer ocBemienusi. Pacuetr u BbIOOp TpaHchOpPMATOPOB JUIsl MUTAHHSI OCBETUTENIBHBIX CETEH M PYUYHBIX
MEXaHH3MOB.

XapakTepucTUKa MIPUEMHHUKOB JIEKTPOIHEPTHH.

Omnpenenenne MOIHOCTH U BBIOOP y4aCTKOBOI MOACTaHILIUU.

Onpenenenue ATUHBI Kabesew.

Pa3paboTka pacueTHOI cXeMbl ANEKTPOCHAOKEHUSI MEXaHU3MOB y4acTKa.

Pacuer u Bb1OOp Kabemns HanpspkeHUueM 6 KB, MUTaroIero y4acTok.

Pacuert 1 BbIOOp HU3KOBOJIBTHOW KaOEIbHON CETH IO ITYCKOBOMY U HOPMAJIbHOMY PEKHMaM.

Pacuet TOkOB KOPOTKOTO 3aMBIKaHHSI.

[IpoBepka cedyeHus paboUrX KU KaOEIeH Mo TEPMUIECKON YCTOMYMBOCTH.

Pacuer u Bo1060op KPY nanpspkenuem 6 kB.

Pacuer, Bb100Op 1 TpOBEpKa HU3KOBOJIBTHOMN ammapaTyphl YIPaBICHUS U MAKCUMAaJIbHOM 3aIIUTHI.
KommnekroBaHnre HU3KOBOJIBTHBIX PACIPEIITYHKTOB.



Br160p cXxeMbl AMCTAaHIIMOHHOTO YIPABJICHUS, CUTHATU3AIMH U CBSI3U.

PacueT TeXHMKO-?5KOHOMUYECKHX MOKa3aTesel 3JeKTPOCHA0KEHHS yJacTKa.

Pa3paboTka npoTHUBOIOKAPHBIX MEPOTIPUATUN U MEPOIPUATHH 1O TEXHUKE O€30IaCHOCTH.

C nenblo cokpalieHus: 0obeMa MOSICHUTEIbHON 3aITUCKU PEKOMEHYEeTCS:

- KpaTKO ¥ JJAKOHMYHO MPUBOAUTH 00OCHOBAHHMS 1O BBHIOOPY U pacueTy HU3KOBOJILTHON KaOeNbHOU CeTH,
anmnapaTrypsl yIPaBJI€HUS U 3aIUTHI, HE IOBTOPSITh OJHOTUIIHBIE PACYETHI;

- pe3y/bTaThl PACYETOB CBOAUTH B TAOJIHUIIBL;

- HE YYUTBIBATH MEPEMBIYKM MEXKYy allaparaMy, CKOMIUIEKTOBAHHBIMH B €IMHBINA PACIPENEIUTEIbHBIN
IIYHKT; TIpu pacuere TokoB K3 pacyer oCylecTBIsAT, METOJOM MPUBEACHHBIX JIMH C MCIIOIb30BaHUEM
TalJIu1I.

Pa3zpaGoTka pa3genoB KypcoBOIO HpPOEKTa OCYIIECTBISIETCS 10 WHAMBHUIYAJIbHOMY 3aaHUIO,
CKOPPEKTUPOBAHHOMY WJIM BBIIAHHOMY PYKOBOJUTEJIEM IIPOEKTA.

[TpumepHbIil TepeyeHb UCXOAHBIX AAHHBIX JJIS BHITOJHEHHUS KypPCOBOTO MPOEKTA: CUCTEMa Pa3paboOTKH,
CXeMa OYMCTHOrO 3a00s, MOIIHOCTb M YIOJ MaJieHUsl IUIacTa, OMACHOCTh IUIacTa MO ra3y M IbUIH,
ra3000MIBHOCTD IIIACTa, BEIOPOCOOMACHOCTD IUIACTA, THUI KOMIUIEKCA (KPEMu), THI KPEIH COMPSHKEHUs,
THI KOMOaitHa (CTpyra), IIMpUHA 3aXBaTa KoMOaitHa (CTpyra), CcpeaHsss CKOpOCTh Iojadd KomOaiiHa
(ctpyra), KOJIMYECTBO JBUratesneil KkomOaiiHa (cTpyra), TUI MeXaHHM3Ma IOJaud KomOaiiHa,
o0opynoBaHue IS yAep)KaHUS OYHCTHOrO kKomOaiiHa, 000pyJOBaHHEIs] aBTOMAaTHUYECKONH BBIOOPKH U
OIlycKaHusi TMOKOro kaleiqs, TUI KOHBEilepa OYMCTHOro 3a00si, KOJUYECTBO JBUraTeliell KOHBeHepa,
MEXaHM3aIMs CPEJCTB JOCTABKHU MO OTKATOYHBIM BBIPAOOTKAM, JIGHTOUHBIN (IJIACTHHYATHINA) KOHBEHED,
neperpyxareib, 000pyA0BaHUE JJIsl MUTAHUS Kpenu KOMILIEKca, 000pynoBaHueE JUIsl NbLUIEHOAaBIEHUS,
obopynoBanue 17151 00pbOBI ¢ BHE3ATHBIMU BBIOpOCAMU, JIJIMHA JIaBbl, CyTOYHAas A00bIYa, 0OBEMHBIN Bec
(TIOTHOCTB) YIJIsl, TPOJOJKUTENBHOCTh PAbOTHl ydyacTKa MO JoObIU€ B CYTKH, KOJMYECTBO pabOuyuXx B
HauboJjiee 3arpy:KeHHYI0 CMEHY, PacCTOSIHHSANS MpoKIaaku kabens Hampspkenuem 6 kB (ot LIIIIT k
ITVIIII, or LIIIT x PIII-6, ot PIII-6 x IIVIIII), mapka kaGens, nponoxkenHoro ot LT x ITYIII,
MOIIIHOCTh KOPOTKOTO 3aMbikanus Ha muHax LI, paccrossaue ot LIIII k PIIII HM3koro HanpsixeHwus,
paccrosinue ot PIIIl HM3KOro HampspKeHHs 10 OKHA JIaBbl, TUI JI€OEIKH-TEPEABUKUMKA JIEHTOUHOTO
KOHBelepa (Tmeperpyskarens), MeXaHW3alus MOJrOTOBKM HHIL, PACCTOSHUE NJIS OCBEXKEHMsS HITpeKa
(ykiiona, OpemcOepra), OCBEIICHHE JIaBbI.

PexomeH a1y o opranu3aiy 1 00eCIeYeHnI0 KypCOBOTIO MPOEKTUPOBAHUS SBIISIOTCS IPUMEPHBIMHU.



[Tpunoxenue 2

7 OIIeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

HpOMencyTqua;{ arTecTanud UMCCT LCIIbIO OMMPECACIIUTD CTCIICHD NOCTHIKCHUSA 3aIlJIaHUPOBAHHBIX

pE3yNbTaTOB O0YYEHHUS MO AUCIUILTUHE (MOIYIIIO) 32 MEePHO]] O0yUEHUS U MPOBOIUTCS B opMe 3aueTa.

a) [lnanupyembie pe3yJbTaThbl 00y4YeHHsI U OIlEHOYHbIE CPeACTBA /IJIsl IPOBEAEHUS NMPOMEKYTOYHOM

aTTecTalMm:
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I1K-3: CiocobeH pa3pabaTbiBaTh U JOBOAUTH 10 UCHOJTHUTENICH HApsI/Ibl U 3aJaHNS HAa OCYIIECTBICHHUE

MPOEKTHUPOBAHMUS U IKCIUTyaTalliy TOPHBIX MAIMH U 000PYIOBaHHS, KOHTPOJIMPOBATH KAYeCTBO PadOT U

o0ecreynBaTh IMPaBUJIbHOCTDL BBIIIOJIHCHHUA X UCIIOJTHUTCIIAMU, COCTABJIATD Fpaq}I/IKI/I pa60T n

MEPCICKTUBHLBIC IIJIAHBI, UHCTPYKIIUH, CMCTHI, 3aIBKHU Ha MAIlIUHBI U O60py,Z[OBaHI/IC, 3aI10JIHATH
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0) Ilopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIUN, IOKA3ATEJN U KPUTEPHH
OlLleHUBAHUS:

[TpomexxyTouHast aTTeCTalUs [0 TUCIUTUINHE «DJIEKTPOOOOPYIOBAHKE U DIICKTPOCHAOKCHHE
TOPHBIX MPEANPUITHI» BKIIOYAET TEOPETHUECKHUE BOIPOCHI, TO3BOJISAIONINE OLIEHUTh YPOBEHb
YCBOCHHUS 00Yy4aIOIIUMUCS 3HAHUM, U MPAKTUYECKUE 3aaHMs], BBISBIISIOLINE CTEIICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJCHUI, TPOBOAUTCS B (hopMe 3ayeTa.

3a4er 10 JaHHOW AMCIUILINHE MPOBOIUTCS B YCTHOU (hOpME MO TEOPETUICCKIM BOIIPOCAM.
Iloka3aTesiu U KpUTEPUH OLIECHUBAHUA 324eTAa:

— Ha OLIEHKY «3aYTeHO0» — 00yJaroHiics IEMOHCTPUPYET YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMH BBIIIE TOPOrOBOr0: OCHOBHBIE 3HAHUSI, YMEHHUS OCBOEHBI, HO JOIMYCKAOTCS
HE3HAYUTEIbHBIE OIMOKH, HETOUHOCTH, 3aTPYAHEHUS ITPU AaHATIMTUYECKUX OTIepalIUsX, TIEPEHOCE
3HAHUW U YMEHHUI HA HOBBIE, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «He 3aYTeHO0» — 00yJaroluics 1eMOHCTpUpyeT 3Hanus He oosee 20%
TEOPETUIECKOI0 MaTepraa, JOIMyCKaeT CYIIeCTBEHHBIC OMTUOKHU, HE MOXKET MIOKa3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1ad.

Jlist ipoBeieHs] KOHTPOJIS 3HAHH, YMEHHI U HABBIKOB CTYICHTOB IO JUCIUTUINHE
pa3paboTaHbI:

— TEOPETHUYECKUE BOIPOCHI JUIsl CAMOKOHTPOJIS IIPU MOATOTOBKE K 3aueTy; [lepedyeHn
NPHUMEPHBIX BOIIPOCOB /IS 3a4€eTa

1. Ymo 6éxooum 6 cucmemy 6HeuiHe20 1eKMPOCHAONHCEHUSL 20PHO20 NPEONpUsmus?
2. Kakoe o6opynoBanue u cxembl mpumeHsitorcst Ha KPY orxoasiimmx ot mojactaHium TUHUASX ?

3. Kakue uCTOUHHKH CBETa U OCBETUTENbHbBIE MPUOOPHI TPUMEHSIFOTCS] HA TOPHBIX
peanpusTHsIX?

4. KakoBsI cxeMbl 1 000pYJOBaHHE MEPEIBIKHBIX KOMIUIEKTHBIX TPAaHCPOPMATOPHBIX
OJICTAHIIHIA?

5. Kakumu nmapaMeTpaMu XapakTepHU3yIOTCsl CBETUIbHUKH?

6. KaxoBbl Ha3HaueHUEe, CXeMbl M 000PY/J0BaHUE MEPEIBIKHBIX MPUKIIOYATEIbHBIX TYHKTOB?
7. Kakue TpeOoBaHUS IPEIBIBISIOTCS K CXEMaM AJIEKTPOCHAOKEHHS KapbepoB?

8. KakoBbI TUIOBBIE CXEMBI BHYTPEHHETO AJIEKTPOCHAOKEHUS KaphepoB?

9. Kakue TpeOoBaHUs NPEABABISIOTCS K CXeMaM JIEKTPOCHAOKEHUS IaxT?

10. KakoBbI TUIIOBBIE CXEMbI BHYTPEHHETO AJIEKTPOCHA0KEHUSI 000raTUTENIbHBIX (padpuk?

11. Yto sBISETCS MCTOUHUKOM JIEKTPO3HEPTUH HA TOPHBIX MPEATPUATHSIX ?
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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 anekrpoobopynoBanme ycTaHOBJICHO Ha OJTHOKOBIIOBBIX JKCKaBaTopax?

KakoBBI CXeMbI BHEIIIHETO 3JIEKTPOCHA0KEHUS TOPHBIX MPEIIPUATHIA?

KakoBbl mpuyrHbI HU3KOTO K03 punimenra mourHocTn?

KakoBbI 0coOeHHOCTH 37eKTpU(UKAIH OTKPHITBIX TOPHBIX paboT?

Kaxkoe »nexTpoo0opyaoBaHre YCTaHOBJIECHO Ha OYypPOBBIX CTaHKaX?

KakoBbI 0cOO€HHOCTH >IEKTPUPUKAIIH MIAXT?

Kaxkoe 31exTpo0o0opy0BaHNEe YCTAaHOBIEHO HA MHOI'OKOBIIOBBIX 9KCKaBaTOpax?
KakoBbl 0cOO€HHOCTH IeKTpUPUKAIIIH 000TaTUTENbHBIX (HaOpUK?

Kaxkoe anexTpoo0opyaoBaHne yCTaHOBJIEHO HAa KOHBEHEPHBIX YCTAHOBKAX?

Kakue pexxrMbl HeUTpaIH DIIEKTPHUYECKUX CETEH MCIIOJIb3YIOTCS HAa 000TaTUTEIbHBIX
(habpukax?

Kakoe 31ekTpo0o60py10oBaHE YCTAaHOBJIEHO HA OIbEMHBIX YCTAHOBKAX LIaXT?
Kakue pexxumbl HEMTpay 3IEKTPUUYECKUX CEeTEl HCIONb3YIOTCS Ha Kapbepax M IIaxTax?
Kaxkoe 31exTpoo0opy0BaHNe YCTAaHOBIEHO HA KOMIIPECCOPHBIX YCTAHOBKAX?

B "em nocTOMHCTBA M HEJOCTATKU CETH C M30JIMPOBAHHON U
I1yX03a3eMJIEHHOWHEUTpalbio?

Kakoe 3HeKTp0060pyI{0BaHI/I€ YCTAHOBJICHO Ha BOAOOTIIMBHBIX YCTaHOBKaX?

Ot kakux (aKTOPOB 3aBUCHUT TOK YTEUKHU B JIEKTPUUECKOM CETH LIaXThl HANPSHKEHUEM 10
1000B?

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

IPOBETPUBAHMS?

Kaxk ocymiecTBiseTcss KOHTPOJIb U30JISILHH B DJIEKTPUUYECKUX CETAX HANPSHKEHUEM J10
1000 B?

Kaxoe amexkTpoobopy/1oBaHr€ YCTAaHOBJICHO Ha TATOBBIX MOJACTAHITUAX?

Kakwue anmaparsl 3aluInaroT OT yTeUeK TOKa Ha 3€MJIIO B ceTsAX HampsbkeHuem 1o 1000
B?

Kax ocymiecTBasiercst 3amura oT ogH0ha3HBIX 3aMbIKaHui B ceTsx Boimie 1000 B?
Ha xakoMm nmpunmune pabotaer 3alIuTHOE 3a3eMIIeHIe?

Kak onpenenstoTcs a51eKTpuuecKie Harpy3K 3JIeKTPONPUEMHUKOB, TUHUNA U
TpaHchopmMaTopoB?

Kakwne crcrembl 1 000pyIOBaHHE AIIEKTPHUYECKOTO OCBEIICHHUS TIPUMEHSIOTCS Ha
Kapbpepax?



36. Kak onpenensiercss kaprorpaMmMa Harpy30K ¥ MECTa pacrojoKeHUs MOICTaHIUi?

37. Tlo xakuM HOpMaM U Kakue pabodre MecTa 00eCTIeUnBalOTCS HCKYCCTBEHHBIM
OCBEIIEHUEM?

38. Kak ocymectsisercs: BbiOOp Tpanchopmaropon I'TIIT?
39. Kakue paboune MecTa U KaK paCCUUTHIBACTCS OCBEIICHUE TOUCYHBIM METOIOM?
40. Kak mpou3BOAUTCS pacyeT JIMHUM 3JIEKTpoIiepeiauu sl TPYIIbI 3JIEKTPOIPUEMHUKOB?

41. Kakue pabourie MecTa 1 KaKk pacCUMTBIBAETCSl OCBEILIEHUE METOAOM Kod(duiimeHTa
UCIOJIb30BaHUA?

42. KakoBbl OCHOBHBIE YHEPreTHUECKHE MTOKA3aTEeIH FIEKTPOX03iCTBA TOPHBIX
NPEINPUATHIT?

43. KakoB ops10K pacyeTa OTKIOHEHUH HaNPSKEHUS Y 3JIEKTPOIPUEMHUKOB?
44. Kak paccunThIBaeTCs 3allUTHOE 3a3€MJIEHHE Ha Kapbepax?
45. B yem 3akiro4aercs METOJl OTHOCUTEIbHOM OCBEIIEHHOCTH pacueTa OCBELICHUS?

46. Kak ocymiecTBisieTcss HOpMUPOBAHHUE PAcXo0/ia AIEKTPOIHEPTUU Ha TOPHBIX
NPEINPUITUAX ?

47. Yto Takoe KOdPPUIIMEHT MOIIHOCTH U KO (UIIUEHT pEaKTUBHON MOIITHOCTHU?
48. Kak ocymiecTBisieTcsl y4eT U Tapu(pHUKAIHs HJIEKTPOIHEPTUN HA TOPHBIX MPEANPHUATUSIK?

49. Yto Takoe HE3aBUCUMBIA HCTOYHUK ITUTAHUS B CUCTEME 3JIEKTPOCHA0KEHUSI TOPHBIX
MpeANPUATHI?

50. Yro Takoe pacueTHbIE JIEKTPUUECKHIE HATPy3KHU U KAKUMHU METO/IaMU OHU OIPENIESIOTCS?

51.KakoBbI 0COOEHHOCTH yCTIOBH IKCILTyaTaIlluu JIEKTPOOOOPYIOBAHUS MALITUH U
KOMIIJICKCOB Kapb€pOB U Tpe6OBaHI/I${, NPECABABIACMBIC K UCIIOJTHCHUIO KAPEECPHOT'O
3IEKTPOOOOPYIOBAHHS.

52. CocTaBUTh U KPaTKO OMHCATh IINEKTPUUYECKYIO CXEMY MPUBOJIa XOJJOBOTO MEXaHU3Ma
POTOPHOTO dKCKaBaTopa 1o cucreme -/, KpaTko onmucaTh U 0XapaKTEPHU30BaThH €€
0COOEHHOCTH.

53.0xapakTepu30BaTh OCOOEHHOCTH YCIOBUN AKCILTyaTaI[MH 3JIEKTPOOOOPYA0BaHUS MAIIMH
1 KOMILICKCOB IIaxXT U MEPEUNCINTD Tpe6OBaHI/I$I, IPEABABIACMBIC K UCITIOJTHCHUIO
AIEKTPOOOOPYIOBAHHS.

54.0OxapakTepu3oBaTh paboune peKUMbl U Harpy304HbIe TUTPaMMBbI 3JIEKTPOIIPUBOIOB
IJIaBHBIX MEXaHU3MOB MHOTOKOBIIIOBBIX 3KCKaBaTOPOB.

55. CocTaBUTh M KPAaTKO ONMHCATh CXEMY 3JIEKTPOOOOPYAOBAHMS U YIIPABICHHS CTaHKA
BpallaTeIbHOro OypeHHsl ¢ MHOTO/IBUTaTEIbHBIM MPUBOOM.



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

KpaTko oxapakTepn3oBaTh YCIOBHS BOSHUKHOBEHHUS MT0XKAPOB OT JIEKTPUUECKOT0 TOKa,
Mepbl UX MPEeAYNPERACHUS U CIOCOOBI TYIICHHUS.

OxapakTepu30BaTh 0COOEHHOCTU YCJIOBUH 3KCILTyaTalluU 3JIEKTPOOOOPYLOBAHUS MAIINH
Y KOMIIJIEKCOB 00OTaTUTENIbHBIX (a0pUK U NepedYUuCIUTh TPeOOBaHMsI, IPEABABIIEMbIC K
HCIIOJIHEHUIO 3JIEKTPOOOOPYI0BaAHMSL.

Kak ocyiecTBisiercs mpoBepka U UCIbITAHUE 3a3EMIISIIOIINX YCTPOUCTB
AEKTPOYCTAaHOBOK Kapbepa?

OxapakTepu30BaTh pabo4re PeKUMBI M Harpy304YHbIE TUArPAMMBI HJIEKTPOIIPUBOOB
[JIABHBIX MEXaHU3MOB OJJHOKOBIIOBBIX YKCKaBaTOPOB.

CocTaBuTh M KpaTKO ONKCATh IPUMEPHYIO CXEMY 3a3€MJISIOLIEH CETH Kapbepa U yKa3aTh
[IapaMeTpbl €€ OCHOBHBIX 3JIEMEHTOB.

[TpuBecTH MpUMEPHBIE CXEMBI AIEKTPOCHAOKEHHSI HEOOIBIINX, CPETHUX U KPYITHBIX
KapbepoB, 0003HAYUTH OCHOBHBIE 2JIEMEHTHI M KPATKO OMUCATh MX 0COOEHHOCTH.

CocraBuTth cxemy nepsuuHoi kommyraiuu I'TIIT ropaoro npeanpusitus 1uist IEPBUYHOTO
HanpspkeHus 35 kBe kopotko3ambikarenem u otnenurenem. Ha [T ycranosneHo asa
cuioBbIX Tpanchopmaropa TM—10000/35.

[lepeuncnuth OCHOBHBIE TPEOOBAHMUS, KOTOPBIE HEOOXOIUMO COOIIOIATH MIPH
npoextupoBanuu I'TII kapsepa.

[lepeuncnuth OCHOBHBIE TPEOOBAHMUS, KOTOPBIE HEOOXOIUMO BBIIIOJHATH ITPH
IIPOEKTUPOBAHUH YYaCTKOBBIX KAPhEPHBIX TPAaHCPOPMATOPHBIX MOACTAHLUN U
MIPUKITFOYATEIbHBIX ITYHKTOB.

OOBSICHUTH IPUPOAY BO3SHUKHOBEHUS aTMOC(HEPHBIX MEPEHANPSKEHUIN U CIIOCOOBI
3alUThl BO3IYLIHBIX CETEH OT IPO30BBIX Pa3psI0B.

Ilpumepovl npaxmuyecKux 3a0anuil 01 NPOMENHCYMOUHOU ammecmayuu

Bpems Ha
Howmep
. Tema 3anaTusa MPOBEJCHUE
s 3aHSATHUS
o —
= 3 3aHATHA (Jac.)
g8 B
o &
3. 3,4 1 P . . 1
. acueT MO/I3eMHOM AIEKTPHUECKON CeTH
3. 6 1. Pacuer TOKOB KOpOTKOro 3aMbIKaHHs B |1
MOJI3€MHBIX YYACTKOBBIX CETSIX
4. 8 2. Br16op anmaparypsl yrpasienus u 3amutel | 0,5
4:5 10 3. Br160p ycTaBOK 3alIUTHI 0,5




6. 14 4, Pacuyer 3aI[ATHOTO 3aszemuieHud | 1

AJIEKTPOYCTAHOBOK.

7. 16 S. Pacuer anektpudeckoro ocemieHus padouynx | 1
MECT.
6. KoMmnencanuss  peakTUBHOM  MOILHOCTH.

9. 18 OmnpeneneHre MOIIHOCTH M 4HUCa KOHJIEHCATOpOB | 1

HEOOXOAWMBIX JJIsi TOBBILEHUS Ko3(dduuumenra
MomHocty Ha muHax [TIILL

Bcero: 6

3ajaHue Ha KypcOBO€ IIPOEKTUPOBAHUE

1.BBenenue

2.Kpatkast xapaKTepuCTHKa 3JIEKTPOCHA0KEHUS U OCBEILIEHUS TTOJI3EMHOI0 PYAHHKA.
3.25eKTpOCHA0XKEHNE U OCBEIIICHHE

3.1.PacueT 31eKTpUUECKOro OCBELIEHUS U BIOOP OCBETUTENbHBIX IPUOOPOB
3.2.PacueT 3neKTpHUUeCKUX Harpy30K MPEeANpUsSTHSI U BIOOP CHIIOBBIX TPaHC(HOPMATOPOB
3.3 Bb160op cX€MbI 3JIEKTPOCHAOKEHUS U PACUET FNEKTPUUECKUX CEeTel
3.4.ITocTpoeHne cxeMbl 3aMELICHUS U PacUET TOKOB KOPOTKOT'O 3aMbIKAHUS. . ..
3.5.Bs16op u npoBepka snexTpoodopynoBanus ['TIIT

3.6.PacueT 3alIUTHOTO 3a3€MJICHUS

3.7.KommneHcanus peakTHBHOW MOIIIHOCTH

3.8.Peneilinas 3amura 1 aBTOMaTHKa

3.9. OcHOBHBIE TEXHUKO-I)KOHOMHUYECKHE TIOKA3aTeNN JIEKTPOCHA0KEHUSI TOA3EMHOTO PyJHUKA



Bapuanrt 1

[Tapamerp En. uzm 3HaueHue napamerpa KonuuecTtso
BricoTa ropHoit BIpaboTKH M 3
PaccrosiHre 0T KpOBIM BEIPAOOTKHU 10 " 05
TOYKH TOJBECA CBETUIILHUKA ’
Paccrosinue Mex1y CBeTHIIbHUKaMU M 3
JliiHa oCBENaeMoro MoMenieHus 50
(HacocHoOM Kamephl) M
MIMPHHA OCBEIIAEMOT0 MTOMEIICHHUS " 6
(HacocHOM KaMephl)
PaccrosiHue ot nosna xkamepsl 10
paboueii MOBEpXHOCTH (HACOCHOM M 1,5
KaMephl)
BrIcoTa ocBemaemMoro noMeneHus 8
(HacocHOM Kamephl) .
Pa3mepsl rapaxa: anmuHa M 25
IMpUHA M 7
BBICOTA M 6
Pa3meps! kBepiiara, mTpeka: AJauHa M 300
[IMpUHA M 6,5
BbICOTA M 6
Pa3mepsr 32601 opra: niamHa M 23
HMIPHHA M 6
BbICOTA M 6
Pa3mepsl pem nmyHKTa: JuIMHA M 28
[IMpUHA M 4
BBICOTA M 6
IlepeyeHb 1EKTPONPHUEMHHUKOB
MOBEPXHOCTH:
CkurmnoBo# nogbemM kBT 2x1300
KierseBoil mognem kBT 900




Bentumsatop BOJI-40 kBT 1350
Kommpeccop kBT 730
Hammaxtaele 3q1anus kBt 510
Cronosas kBT 312
Ocsenienue kBT 29
ABK kBt 95
PMM kBT 94
Kanopudepnas kBT 155
["apax kBT 70
[IepedeHs 3IIEKTPOIIPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 120 4
Solo 7 -7V kBT 75 5
BM -12M kBT 110 2
Bonootnus kBT 600 4
| e, | assom
Bapuanr 2
[Tapamerp En. uam 3HayeHue napamerpa KonnyectBo
BricoTa ropHO# BEIpaOOTKH M 4
PaccrostHre OT KpOBIH BBIPAOOTKH 10 " 0.6
TOYKH TIOJIBECA CBETHIILHUKA
PaccrosiHMe MeXly CBETUIIBHUKAMU M 7
JlmrHA OCBENIaeMoro MoMeNIeHUS
(HacocHOM KaMephl) . 40
HIMPHHA OCBEIIAEMOTO MTOMEIICHUS
(HacocHOM KaMephl) . 6
PaccrosiHme oT mosta kamepsl 10
paboueit MOBEpXHOCTH (HACOCHOU M 1,3

KaMephl)




BricoTa ocBemaeMoro moMeIeHus

(HacOCHOM Kamephl) M 0
Pa3mepsl rapaxka: qimHa M 15
IMpUHa M 4
BBICOTA M S)
Pa3zmMeps! kBepuiara, mrpeka: JIuHa M 250
MIMPHHA M 6
BBICOTA M 6
Pazmepsl 320011 opra: qmHA M 35
IMpUHA M 6
BBICOTA M 5
Pa3mepsl pem nmyHKTa: JyIMHA M 26
IMpUHa M 55
BBICOTA M 6
[IepeyeHnp 2MEKTPONPUEMHUKOB
MOBEPXHOCTH:
CKUIIOBOM TTOIBEM kBT 2x1150
KierbeBoil nogsem kBT 950
Bentunsarop BO-40 kBT 1500
Kommnpeccop kBT 830
HanmaxTHble 30aHUS kBt 610
Cronosas kBT 112
Ocsenienue kBT 22
ABK kBT 64
PMM kBT 85
Kanopudepnas kBT 350
lapax kBT 67

HepequL SJICKTPOITPUEMHUKOB
TOpU30HTA:




Boomer H-127 kBt 150 3
Solo 7 -7V kBT 65 4
BM -12M kBT 110 2
Bonootnus kBT 800 7
TpeOGyemplii oOIIeIIaX THBIN
IfOB(;)IQ)HL[I/IeHT MOIIHOCTH c0s9, 0.94-0,98
Bapuant 3
[TapameTp En. uzm 3HayeHue napaMmeTpa KonnuectBo
BricoTa ropHoO#i BEIpaOOTKH M 6
Paccrosinie OT KpOBJIH BBIPAOOTKH 10 " 0.8
TOYKH MMOJBECA CBETUIILHUKA
PaccTosHue Mexny cBETHIbHUKAMU M 6
JlHa OCBENaeMoro MoMenieHus
(HacoCHOM Kamephl) . 80
HMIMPHHA OCBEIIAEMOT0 MTOMEIICHHUS
(HacocHOM Kamephl) . 6
PaccrosiHure oT nosta kamepsl 10
paboueli MOBEPXHOCTH (HACOCHOM M 1,1
KaMephbl)
BricoTa ocBenaeMoro moMeneHus
(HacocHOM KaMephl) M o
Pa3mepsl rapaxa: anmuHa M 20
HMIPHHA M 6
BbICOTA M 6
Pasmeps! kBepmiara, mrpeka: JTuHa M 400
HIMpUHA M 6
BBICOTA M 6
Pa3mepsl 3a60i1 opra: anrHa M 40
[IMpUHA M 45
BBICOTA M 6




Pa3meps! pem nyHKTa: 1yIMHA M 20
IMprHa M 5
BbICOTA M 7
IIepeyeHp 2MEKTPONPUEMHUKOB
MIOBEPXHOCTH:
CKuroBo# noabem kBT 2x1750
KrnerreBoit mogpem kBT 1000
Bentunsarop BOI-40 kBt 1850
Kommpeccop kBT 1130
HanmmaxTHble 30aHUs kBt 470
CronoBas kBT 320
Ocgemenue kBT 60
ABK kBT 110
PMM kBT 140
Kanopudepnas kBT 290
["apax kBT 160
IlepedeHb 351eKTPONPUEMHHUKOB
TOPHU30HTA!
Boomer H-127 kBt 100 5
Solo 7 -7V kBT 55 8
BM -12M kBT 110 5
Bonmootnus kBT 800 4
e an, | ossns
Bapwuanr 4
[Tapametp En. usm 3HayeHue napamerpa KonnyectBo
BricoTa ropHoit BBIpabOTKH M 5.5
PaccrosiHre 0T KpOBIH BBIPAOOTKHU 10 " 0.4

TOYKHU ITOABECA CBECTHJIbHUKA




PaccTosHue Mexny cBETHIIbHUKAMU M 6
JlnHa ocBelaeMoro noMemeHus 50
(HacOCHOM Kamephl) M
HIMPUHA OCBELIAEMOI0 MTOMEILIEHUS " 5
(HacoCHOM Kamephl)
Paccrosinue oT nona kamepsl 10
paboueit MoOBEpXHOCTH (HACOCHOM M 1,6
KaMmephl)
BricoTa ocBeliaeMoro noMemnieHus 3
(HacoCHOM Kamephl) M
Pa3mepsl rapaxka: qimHa M 37
IMpUHA M 5
BbICOTA M 6
Pasmeps! kBepuiara, mrpeka: JyimHa M 440
HIMpUHA M 4.7
BBICOTA M 5,8
Pa3mepsl 32001 opra: qmrHA M 20
HIMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JyIMHA M 20
HMIPHHA M 6
BbICOTA M 6
[IepeyeHp 2MEKTPONPUEMHUKOB
MTOBEPXHOCTH:
CKuII0BOM TTOIBEM kBT 2x1550
KinerbeBoil nogsem kBT 700
Bentunsarop BO-40 kBT 1280
Kommnpeccop kBT 650
HapmraxTaele 30aHUs kBt 470
Cronosas kBT 245




Ocgemenue kBt 26
ABK kBT 79
PMM kBt 78
Kanopudepnas kBT 250
TNapax kBT 75
IlepedeHs 3IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 8
Solo 7 -7V kBT 55 4
BM -12M kBT 110 5
Bopoorius kBt 800 5
Tpebyemplii 00ImIeIIaxX THBIH
peby C0S @, 0,94-0,98
KO2(DPUIIUEHT MOIITHOCTH
Bapuanr 5
[Tapamerp En. uzm 3HaueHue napamerpa Komunyectso
BeicoTa ropHoii BeIpaboTKH M 6
PaccrosiHre 0T KpOBIU BBIPAOOTKHU 10 0.7
M ,
TOUYKH MOJIBECA CBETHJIbHUKA
PaccrosiHue Mexy CBETHIIbHUKaAMH M 6
JlnmHa ocBenaeMoro noMereHus 65
M
(HacocHOM KaMephl)
HIuprHa ocBemaeMoro NoMemeHus 6
M
(HacocHOM KaMephl)
PaccrosiHue oT mojia Kamepsl J10
paboueii MOBEpXHOCTU (HACOCHOU M 1
KaMephl)
BricoTa ocBenaeMoro noMemeHus 6.5
M ;
(HacocHOM KaMepsl)
Pa3mepsl rapaxa: anmHa M 25
[IMpUHA M 6




BBICOTA M 6
Pa3meps! kBepumiara, mrpeka: JinHa M 25
HMIMPHHA M 6
BbICOTA M 6
Pa3zmeps1 3a60ii opTa: nuuHa M 25
HMIMPHHA M 6
BBICOTA M 6
Pa3mepsl pem nyHKTA: JyIMHA M 25
IMpUHA M 6
BbICOTA M 6
[IepeyeHp 2MEKTPONPUEMHUKOB
MOBEPXHOCTH:
CKuII0BO#M MTOBEM kBT 2x1350
KretseBoit mogpem kBT 850
Bentunsrop BOI-40 kBT 1450
Kommpeccop kBT 640
HanmaxTHble 30aHUS kBt 520
CronoBas kBT 255
Ocsenienune kBT 25
ABK kBT 70
PMM kBT 90
Kanopudepnas kBT 150
lapax kBt 60
[TepeueHs 2MEKTPONPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 2
Solo7-7V kBT 55 10
BM -12M kBT 110 3
Bonootnus kBT 800 7




TpeOyembrit oOmeax THHIHA

cos @, 0,94-0,98
KO2(DPUITMEHT MOIITHOCTH
Bapuant 6
[Tapamerp En. uzm 3HaueHue rnapamerpa Komunyectso
BeoicoTa ropHo#i BEIpaOOTKH M 4,5
PaccrosiHre oT KpOBIM BEIPAOOTKHU 10 " 0.3
TOYKH TOJBECA CBETUIILHUKA ’
PaccrosiHre MeXly CBETUIIBHUKAMU M 4
JlinHa ocBemaemMoro noMereHus 45
(HacocHOM KaMephl) M
HIMPHHA OCBEIIAEMOTr0 OMELICHUS " 6
(HacocHOM KaMephl)
PaccrosiHue oT noja kKamepsl 10
paboueii MOBEpXHOCTH (HACOCHOM M 1,5
KaMephl)
BeicoTa ocBelaeMoro nomeneHus 7
(HacocHOM KaMephl) .
Pa3mepsl rapaxa: niumuHa M 30
[IMpUHA M 6
BBICOTA M 6
Pa3meps! kBepiuiara, mrpeka: AJauHa M 150
HMIPHHA M 6
BbICOTA M 6
Pa3meps1 3a00ii opTa: nmHA M 35
HMIAPHHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKkTa: JuIMHA M 20
[IMpUHA M 6
BBICOTA M 6

[IepeyeHnp 2MEKTPONPUEMHUKOB




MIOBEPXHOCTH:

CKUnoBO# moALEM kBT 2x1450
KrnerreBoit mogpem kBT 600
Bentunsarop BOA-40 kBt 1850
Kommpeccop kBT 830
Hammaxtaele 31anus kBT 300
Cronosas kBT 160
OcBelrenue kBt 45
ABK kBT 70
PMM kBT 120
Kanopudepnas kBT 150
lapax kBT 50
[IepedeHs 3IIEKTPOIIPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 108 5
Solo 7 -7V kBT 55 2
BM -12M kBT 110 6
Bonootnus kBT 800 5
e s, | ossas
Bapuant 7
ITapametp En. uzm 3HadeHue mapaMmerpa KomnuectBo
BricoTta ropHoit BeIpaboTkH M 7
PaccrostHre OT KpOBJIH BEIPAOOTKH /10 " 0.9
TOYKH TIOJIBECA CBETHIILHIKA
PaccrostHre Mexay CBETUIIbHUKAMU M 6
JlimHa oCcBenaeMoro noMeIeHus
(HacocHoOM Kamephbl) . %0
M 6

HUPpHUHA OCBCIIAEMOT'O ITOMCIICHU A




(HacOCHOM Kamephl)

PaccTosinue ot nosa kamepsl 10

paboueit moOBEpXHOCTH (HACOCHOM M 1,4
KaMmephl)
BricoTa ocBeliaeMoro noMemnieHus
(HacoCHOM Kamephl) M o
Pa3mepsl rapaxka: mimHa M 25
IMpUHA M 6
BbICOTA M 6
Pa3zmeps! kBepiiara, mrpeka: JIuHa M 250
HIPHHA M 6
BBICOTA M 6
Pa3mepsl 32001 opra: qmHA M 26
IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nyHkTa: JyiMHA M 20
HIMpUHA M )
BbICOTA M S
[IepeyeHp 2MEKTPONPUEMHUKOB
MIOBEPXHOCTH:
CKUIIOBOM TTOIBEM kBT 2x1150
KinerbeBoil nogsem kBT 750
Bentunsarop BO-40 kBT 1050
Komnpeccop kBT 450
HapmraxTHele 30aHUs kBt 500
CromnoBast kBT 300
Ocgemenne kBT 45
ABK kBT 90
PMM kBT 120




Kanopudepnas kBT 170
["apax kBT 80
IlepedeHsb 3IIEKTPOIIPUEMHUKOB
TOPU30HTA!
Boomer H-127 kBt 108 5
Solo 7 -7V kBt 55 4
BM -12M kBt 110 3
Bopootnus kBt 800 9
TpeGyemplit oOmIeIaxTHBIN
peby coSs @, 0,94-0,98
KO2(DPUITMEHT MOIITHOCTH
Bapuant 8
[Tapamerp En. uam 3HayeHue napamerpa KonnyectBo
BricoTa ropHoii BEIpabOTKH M 6
PaccrostHre oT KpoBIH BEIPAOOTKH 10 05
M ,
TOYKH TOJIBECA CBETHJIbHUKA
PaccrosiHMe MeXly CBETUIIBHUKAMU M 7
JlmHa OCBEIaeMOoro MOMENICHUS 80
. M
(HacocHOM KaMephl)
HIMPHHA OCBEIIAEMOT0 MTOMEIICHHUS 9
. M
(HacocHOM KaMephl)
PaccrosiHure oT nosta kamepsl 10
paboueii MOBEpXHOCTH (HACOCHOM M 1,5
KaMephl)
BricoTa ocBemaeMoro moMemneHus 9
. M
(HacocHOM KaMephl)
Pa3mepsl rapaxa: ammHa M 35
HMIAPHHA M 8
BBICOTA M 6
Pa3meps! kBepiuiara, mTpeka: AJauHa M 3000
[IMpUHA M 6,3




BBICOTA M 6
Pa3mepsl 320011 opra: qmHa M 230
HMIMPHHA M 6
BbICOTA M 6
Pa3zmepsl pem myHKTa: AJIMHA M 38
HIMpUHA M S)
BBICOTA M 6
[lepeueHb MEKTPONPUEMHUKOB
MOBEPXHOCTHU:
CKHIIOBOH NOIBEM kBT 2x1800
KitetpeBoil mogbem kBt 1900
Bentunsrop BO-40 kBT 1450
Kommnpeccop kBT 830
HammaxTtabie 3na0us kBT 510
Cronosas kBT 412
OcBerienue KBt 129
ABK kBT 75
PMM kBT 194
Kanopudepnas kBT 255
lapax kBT 170
[IepedeHsb 2IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 120 8
Solo 7 -7V kBT 75 10
BM -12M kBT 110 5
Bonootnus kBT 600 9
Tpebyemblii oO1IeIaxX THBIN cos g, 0,94-0,98

K03 (HUIIHEHT MOIITHOCTHU

Bapuant 9




[TapameTp En. uzm 3HayYeHue napaMmeTpa KommuectBo
BricoTa ropHo#i BEIpabOTKH M 3,4
PaccrostHre OT KpOBJIH BEIPAOOTKH J10 " 0.3
TOYKH MOJIBECa CBETUIIbHUKA ’
Paccrostare Mex 1y CBETHIIBHUKAMU M 3
JliiHa oCcBENaeMoro MmoMenieHus " 20
(HacocHOM KaMephl)
[IMPUHA OCBEIAEMOT0 TTOMEIICHUS " 5
(HacocHOM KaMephl)
Paccrosiaue oT mosa kamepsl 10
pabodeii MoBEepXHOCTH (HACOCHOM M 0,9
KaMephl)
BricoTa ocBenjaeMoro noMeneHus 8
(HacocHOM Kamephl) .
Pa3mepsl rapaxa: anuHa M 18
HIMpUHA M )
BbICOTA M S5
Pa3mepsl kBepiiara, mrpeka: JiuHa M 1250
HIMpUHA M 5,6
BBICOTA M 6
Pa3mepsl 3a00if opTa: [yMHa M 350
HMIPHHA M 6
BbICOTA M S
Pa3mepsl pem myHKTa: JUTHHA M 16
IApUHA M 5,9
BBICOTa M 6,6
[TepedeHb AMEKTPONPHEMHUKOB
MOBEPXHOCTHU:
CkurmoBo# noabemM kBT 2x1250 2
KunerbeBoil nogbem kBT 1350
Bentunsrop BOI-40 kBT 1100




Kommpeccop kBT 330
HanmaxTHble 3naHuA kBT
Cronosas kBT 122
Ocseuienue kBT 220
ABK kBt 54
PM3 kBt 185
Kanopudepnas kBT 150
["apax kBT 63
[lepeueHp 31EKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 150 2
Solo7-7V kBT 65 8
BM -12M kBT 110 2
Bonootnus kBT 800 3
| | o
Bapuant 10
[Tapamerp En. uam 3HayeHue napaMmerpa KonnyectBo
BeicoTa ropHoii BeIpaboTKH M 9
PaccrostHre oT KpOBIH BBIPAOOTKH 10 . 0.4
TOUYKHU MOJIBECA CBETHJIHUKA
PaccrosiHMe MeXly CBETUIIBHUKAMU M 4
JlmrHa OCBEIIaeMOoro MOMENICHUS
(HacocHOM Kamephl) v 80
HIMPHHA OCBEIIAEMOTO MTOMEIICHHUS
(HacoCHOM Kamephl) v !
PaccrosiHme oT mosta kamepsl 10
paboueit TOBEpXHOCTH (HACOCHOU M 1
KaMephl)
M 9

BricoTa ocBenaeMoro noMeIeHust




(HacOCHOM Kamephl)

Pa3mepsl rapaxka: qimHa M 30
HIMpUHA M 12
BbICOTA M 6
Pa3zmeps! kBepIiara, mrpeka: JIuHa M 1400
HIMpUHA M S)
BBICOTA M 5
Pa3mepsl 320011 opra: qJmHA M 140
IMpUHA M 45
BbICOTA M 6
Pa3mepsl pem nyHkTa: JyiMHA M 23
HIMPHHA M 6
BBICOTA M 7
[lepeueHb AMEKTPONPUEMHUKOB
MOBEPXHOCTH:
CKHIIOBOH NOIBEM kBT 2x1750 3
KinerbeBoil nogsem kBT 1000 2
Bentunsarop BO-40 kBT 1350 2
Komnpeccop kBT 140
HapmaxTtHeie 31anms kBT
Cronosas kBT 120
Ocsenienue kBT 160
ABK kBT 130 2
PM3 kBT 1140
Kanopudepnas kBT 280
lapax kBT 160
[lepedeHb A7IeKTPONPUEMHHUKOB
TOPHU30HTA!
Boomer H-127 kBt 100 10




Solo 7 -7V kBT 55 18
BM -12M kBT 110 12
Bonootnus kBT 800 7
TpeOGyemplii oOIIeIIaX THBIN
IfOB(;)IQ)HL[I/IeHT MOIIHOCTH 089, 0.94-0,98
Bapuanr 11
[TapameTp En. uzm 3HayeHue napaMmeTpa KonnuecTBo
BricoTa ropHO#i BRIpaOOTKH M 5.6
Paccrosinre OT KpOBJIH BBIPAOOTKH 10 " 0.35
TOYKH MMOJBECA CBETUIIbHUKA
PaccTosiHue Mexny cBETHIbHUKAMU M 9
JlrHa ocBeaeMoro nmoMeIeHus
(HacoCHOM Kamephl) M 40
[IMPUHA OCBEIIAEMOT0 MTOMEIIEHUS
(HacoCHOM Kamephl) M >
PaccrosiHue ot nosna xkamepsl 10
paboueii MOBEpXHOCTH (HACOCHOU M 1,6
KaMephbl)
BeicoTa ocBelaeMoro nomeneHus
(HacocHOM KaMephl) M 8
Pa3mepsl rapaxa: niuuHa M 37
HIMpUHA M )
BBICOTA M 6
Pa3mepsl kBepiiara, mrpeka: JinHa M 2240
HIMpUHA M 5.7
BBICOTa M 5,8
Pa3mepsl 3a60i1 opra: anrHa M 210
[IMpUHA M 5,7
BBICOTA M 6
Pa3meps! pem nmyHKTa: JuIMHA M 20




IMpUHa M 5
BBICOTA M 6
IIepeyeHp 2MEKTPONPUEMHUKOB
MOBEPXHOCTHU:
CKuroBo# noabemM kBT 2x1150 2
KnerpeBoil nogbem kBT 700 2
Bentmsarop BOA-21,5 kBt 380 2
Kommpeccop kBT 150
HanmaxTtHele 30aHuA kBT
CronoBas kBT 145
OcBerenue KBt 260
ABK kBT 47
PM3 kBT 780
Kanopudepnas kBT 150
TMapax kBT 75
[lepeueHs 31EKTPONPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 18
Solo 7 -7V kBT 55 14
BM -12M kBT 110 9
Bonootnus kBT 800 5
e | oseom
Bapuant 12
[TapameTtp En. uzm 3HadeHHe napaMmerpa Konunuectso
BricoTa ropHoit BIpabOTKH M 6
PaccrosiHre 0T KpOBIH BBIPAOOTKHU 10 " 0.3
TOYKHU MOJIBECA CBETHJIbHUKA
Paccrosinue Mex1y CBETHIIbHUKAaMHU M 5




JlnuHa ocBemaeMoro MmoMeIeHus

o M 57
(HacOCHOM Kamephl)
HlupuHa ocBeaeMoro moMeeHus 6
(HacoCHOM Kamephl) M
Paccrosinue oT nona kamepsl 10
paboueii ToOBEpXHOCTH (HACOCHOMU M 1
Kamephl)
BricoTa ocBeliaeMoro noMemnieHus 75
(HacOCHOM Kamephl) M ’
Pa3mepsl rapaxka: qimHa M 25
IMpUHA M 6
BbICOTA M S5
Pa3meps! kBepiuiara, mrpeka: AJauHa M 2325
HIPHHA M 6
BbICOTA M 6
Pa3mepsl 32001 opra: qmrHA M 125
IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JuIMHA M 25
HMIPHHA M 6
BbICOTA M 6
[IepeyeHp 2MEKTPONPUEMHUKOB
MTOBEPXHOCTH:
CKUIIOBOM TTOIBEM kBT 2x950
KinerbeBoit momxsem kBT 750
Bentunstop BO/I-21,5 kBt 750
Komnpeccop kBT 240
HanmaxTtHble 31aHus kBT
CronoBas kBT 155
Ocsenienune kBT 125




ABK kBT 70
PM3 kBT 190
Kanopudepnas kBt 95
lapax kBt 60
IlepedeHs 3IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 7
Solo 7 -7V kBt 55 7
BM -12M kBT 110 7
Bopoorius kBt 800 5
TpeGyemplit oOIIeIIaX THBIN
peoy B CoS @, 0,94-0,98
KO2(DPUITMEHT MOIITHOCTH
Bapuant 13
[Tapamerp En. uzm 3HaueHue rnapamerpa Konungectso
BricoTa ropHoii BbIpabOTKH M 4,5
PaccrosiHre 0T KpOBIU BBIPAOOTKHU 10 03
M )
TOYKH TIOJIBECA CBETHIILHIKA
PaccrosiHue Mex1y CBETHIIbHUKaAMH M 9
JlnmHa ocBenaeMoro noMereHus 45
M
(HacocHOM KaMephl)
HIMPHHA OCBEIIAEMOTr0 OMEIICHHUS 6
M
(HacocHOM KaMephl)
PaccrosiHue oT nojia kKamepsl J10
paboueii MOBEpXHOCTH (HACOCHOU M 1,5
KaMephl)
BricoTa ocBenaeMoro noMemeHus 3
M
(HacocHOM KaMephl)
Pa3mepsl rapaxa: anmHa M 30
[IMpUHA M 6
BBICOTa M 6,5




Pa3meps! kBepiiara, mrpeka: JiuHa M 1150
IMprHa M 5
BbICOTA M 3
Pasmepsl 3a00i1 opra: anrHa M 435
HIMpUHA M S)
BBICOTA M 6
Pa3mepsl pem nyHKTa: 1yIMHA M 20
IMpUHA M 6
BBICOTA M 6
[IepeyeHnp 2MEKTPONPUEMHUKOB
MOBEPXHOCTHU:
CKuII0BOM MTOABEM kBT 2x1150
KietseBoit mogpem kBT 600
Bentunsrop BO-40 kBT 1850
Kommnpeccop kBT 130
HannraxtHbie 31aHuA kBT
CronoBas kBT 160
OcBelienue KBt 45
ABK kBT 70
PM3 kBT 1250
Kanopudepnas kBT 150
lapax kBt 50
[IepedeHsb 2IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108
Solo7-7V kBT 55
BM -12M kBT 110
Bonootnus kBT 600
cos @, 0,94-0,98

TpeGyemplit oOIIeIIaX THBIN




KO2(DPUITMEHT MOIITHOCTH

Bapuant 14
[Tapamertp En. uzm 3HaueHue rnapamerpa Komungectso
BeoicoTa ropHo#i BEIpaOOTKH M S)
Paccrosinue ot KpoBiu BEIPAOOTKH 10 . 0.3
TOYKH TOJBECA CBETUIILHUKA ’
Paccrosinue Mexxay cBETHIBHUKAMHU M 4
JlnrHa OCBEIaeMOro OMEIICHHUS 90
(HacoCHOM Kamephl) M
IIMPUHA OCBEIIAEMOT0 TOMEIICHHS " 7
(HacOCHOM Kamephl)
Paccrosinue ot mona kamepsl 10
paboueli TOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BricoTa ocBeniaeMoro nmomenieHus 85
(HacoCHOM Kamephl) M ’
Pazmepsl rapaxka: qimHa M 25
[IMpUHA M 6
BBICOTA M 6
Pa3zmeps! kBepmiara, mrpeka: JInHa M 4250
HMIPHHA M 6
BBICOTA M 6
Pa3mepsl 320011 opTa: niamHa M 426
[IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKkTa: JuIMHA M 20
[IMpUHA M 6
BBICOTA M 6

[IepeyeHnp 2MEKTPONPUEMHUKOB
MOBEPXHOCTHU:




CKHIIOBOH HOIBEM KBt 2x1150 1
KiterpeBoii moabem kBt 750 1
Bentunsarop BOI-40 kBt 1050
Kommnpeccop kBT 150
HapmaxTtHeie 31anms kBT
Cronosas kBT 100
OcBelenue kBt 45
ABK kBT 90
PM3 kBT 1120
Kanopudepnas kBT 130
lapax kBT 70
[IepedeHsb 2IIEKTPOIIPUEMHUKOB
TOPHU30HTA!
Boomer H-127 kBt 108 22
Solo7-7V kBT 55 10
BM -12M kBT 110 20
Bonootnus kBT 800 9
| we | o
Bapwuanr 15
[Tapamerp En. uzm 3HaueHue rnapamerpa Komnuectso
BricoTa ropHoit BIpabOTKH M 3
PaccrostHuie oT KpOBIH BEIPAOOTKH 10 " 0.4
TOYKH TIOJIBECA CBETHIILHIKA
PaccrosiHre MeXy CBETHIBHUKAMH M 3
JlnmHa ocBenaeMoro noMeeHus
(HacocHOM Kamephl) . 50
MIMPHHA OCBEIIAEMOTr0 MOMEIICHHUS " 6

(HacocHOM KaMephl)




Paccrosinue ot nosa kamepsl 10

paboueii moOBEpXHOCTH (HACOCHOM M 1
KaMmephl)
BricoTa ocBeliaeMoro noMemnieHus
(HacoCHOM Kamephl) M 8
Pazmepsl rapaxka: qimHa M 25
IMpUHa M 7
BBICOTA M 6
Pa3zmeps! kBepiiara, mrpeka: JIuHa M 3300
IApUHA M 6,5
BbICOTA M 6
Pa3mepsl 32001 opra: qmrHA M 623
IMpUHA M 6
BBICOTA M 6
Pa3meps! pem nmyHKTa: JuiHA M 28
IMpUHA M 4
BBICOTA M 6
[IepeyeHp 2MEKTPONPUEMHUKOB
MIOBEPXHOCTH:
CKuII0BOM TTOIBEM kBT 2x1300
KietneBoit moapem kBT 900
Bentunsarop BOI-40 kBT 1350
Komnpeccop kBT 730
HanmaxTHbIe 31aHUA kBT
CronoBas kBT 312
Ocsenienune kBT 29
ABK kBT 55
PMM kBT 94
Kanopudepnas kBT 155




["apax kBT 70
[lepeueHp 371EKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 120 17
Solo 7 -7V kBt 75 11
BM -12M kBt 110 10
Bopootnus kBt 600 5
Tpebyemblii 00IIeIIaX THBII
peby C0S @, 0,94-0,98
KO3 (OUIIMEHT MOIITHOCTHU
BapuanTt 16
[Tapamerp En. uam 3HayeHue napamerpa KonnyectBo
BricoTa ropHO#i BEIpaOOTKH M 4
PaccrosiHre oT KpoBIM BEIPAOOTKH 10 0.27
M )
TOYKH MMOJBECA CBETUIIbHUKA
PaccrosiHMe MexXly CBETUIIBHUKAMU M 7
JlHa OCBENaeMoro MoMeneHus 40
. M
(HacocHOM KaMephl)
HIMPHHA OCBEIIAEMOT0 MTOMEIICHHUS 6
. M
(HacocHOM KaMephl)
PaccrosiHue oT nosta kamepsl 10
pabodeii MoBEpXHOCTH (HACOCHOM M 0,85
KaMephl)
BricoTa ocBenaeMoro moMemneHus 7
. M
(HacocHOM KaMephl)
Pasmepsl rapaxa: qiumHa M 15
HIMpUHA M 4
BBICOTA M S
Pa3meps! kBepiiara, mTpeka: AJauHa M 3250
[IMpUHA M 6
BBICOTA M 5




Pa3zmepsl 3a00i1 opra: qmHa M 335
IMprHa M 6
BbICOTA M 3
Pa3mepsl pem nyHkTa: JyiMHA M 26
HIMpUHa M 55
BbICOTA M 6
[lepeueHb MEKTPONPUEMHUKOB
IIOBEPXHOCTHU:
CKUDoOBOH moABLEM kBT 2x1150
KiterpeBoil moabem kBt 1150
Bentunstop BO/I[-40 kBT 1500
Kommnpeccop kBT 130
HapmaxtHeie 31anus kBT
Cronosas kBT 112
Ocsenienue kBT 22
ABK kBT 67
PM3 kBT 585
Kanopudepnas kBT 250
[apax kBT 15
[IepedeHsb 2IIEKTPOIIPUEMHUKOB
TOpPU30HTA:
Boomer H-127 kBt 150
Solo7 -7V kBT 65
BM -12M kBT 110
Bonmootnus kBT 200
Tpebyemblii o01IeIaX THBIN cos g, 0,94-0,98

KO2(DPUIIMEHT MOIITHOCTH

Bapuant 17




[TapameTp En. uzm 3HayYeHue napaMmeTpa KommuectBo
BricoTa ropHo#i BEIpabOTKH M 6
PaccrostHre OT KpOBJIH BEIPAOOTKH J10 " 05
TOYKH MOJIBECa CBETUIIbHUKA ’
Paccrostare Mex 1y CBETHIIBHUKAMU M 8
JnvuHa ocBemaeMoro noMeeHus " 75
(HacocHOM KaMephl)
HIMPUHA OCBEIIAEMOT0 TOMEIICHUS " 6
(HacocHOM KaMephl)
PaccrosiHue ot moja Kamepsl 10
paboueii MOBEpXHOCTH (HACOCHOM M 1
KaMephl)
BrIcoTa ocBemaemMoro noMeneHus 9
(HacocHOM Kamephl) .
Pa3mepsl rapaxa: anuHa M 20
HIMPHHA M 6
BbICOTA M 6
Pa3mepsl kBepiiara, mrpeka: JyimHa M 2400
HIMpUHA M 6
BBICOTA M 6
Pa3mepsl 320011 opra: [yMHa M 340
HIMpPUHA M 4.5
BbICOTA M 6
Pa3mepsl pem nmyHKTa: JyIMHA M 20
HIMpUHA M )
BBICOTA M 7
[TepedeHb AMEKTPONPHEMHUKOB
MOBEPXHOCTHU:
CkurmoBo# noabemM kBT 2x1150 2
KunerbeBoil nogbem kBT 1000 1
Bentunsrop BOI-40 kBT 1850 1




Kommpeccop kBT 130
HanmaxTHble 3naHuA kBT
Cronosas kBT 215
Ocgemenue kBt 60
ABK kBT 110
PM3 kBt 1400
Kanopudepnas kBT 190
["apax kBT 145
[lepeueHp 31EKTPONPUEMHUKOB
TOPU30HTA:
Boomer H-127 kBt 100 9
Solo7-7V kBT 55 9
BM -12M kBT 110 9
Bonootnus kBT 600 7
Do one, | oseom
Bapuanr 18
[Tapametp Exn. usm 3HayeHue napaMmerpa KonnyectBo
BeicoTa ropHoii BeIpaboTKH M 5.5
PaccrostHre oT KpOBIH BBIPAOOTKH 10 . 0.4
TOYKH MMOJBECA CBETUIIFHUKA
Paccrosiaue Mexry CBETHIIBHUKaMHU M 6
JlmrHa OCBEIIaeMOoro MOMENICHUS
(HacocHOM Kamephl) v 60
HIMPHHA OCBEIIAEMOTO MTOMEIICHHUS
(HacoCHOM Kamephl) v >
PaccrosiHme oT mosta kamepsl 10
paboueit TOBEpXHOCTH (B HACOCHOU M 1,4
KaMepe)
M 8

BricoTa ocBenaeMoro noMeIeHust




(HacOCHOM Kamephl)

Pa3mepsl rapaxka: qimHa M 37
HIMpUHA M S)
BbICOTA M 6
Pasmepsl kBepuiara, Irpeka: JyiMHa M 5440
HIMpHUHa M 4.7
BBICOTA M 5,8
Pa3mepsl 320011 opra: qJmHA M 820
IMpUHA M 6
BbICOTA M 6
Pa3mepsl pem nmyHkTa: JyIMHA M 20
HIMPHHA M 6
BbICOTA M 6
[lepeueHb AMEKTPONPUEMHUKOB
MOBEPXHOCTH:
CKHIIOBOH NOIBEM kBT 2x1550
KinerbeBoil nogsem kBT 700 2
Bentunsarop BO-40 kBT 1280
Komnpeccop kBT 450
HapmaxTtHeie 31anms kBT
Cronosas kBT 245
Ocsenienue kBT 260
ABK kBT 59
PM3 kBT 780
Kanopudepnas kBT 150
lapax kBT 55
[lepedeHb A7IeKTPONPUEMHHUKOB
TOPHU30HTA!
Boomer H-127 kBt 108 18




Solo 7 -7V kBT 55 9
BM -12M kBT 110 14
Bonootnus kBT 300 7
Tpebyemplii 00IIeIIaX THBII cos g, 0,94-0,98
KO3 (HUIIMEHT MOIITHOCTHU
Bapuant 19
[TapameTp En. uzm 3HayeHue napaMmeTpa KonnuecTBo
BricoTa ropHO#i BRIpaOOTKH M 6
PaccrostHre oT KpOBIU BBIPAOOTKH J10 " 0.4
TOYKHU TIOJ[BECA CBETHIILHUKA ’
PaccrosiHre Mexy CBETHIbHUKAMH M 5
JlimHa OCBEIaeMOro TIOMEIIECHHUS 65
(HacoCHOM Kamephl) M
[IuprHa OCBEIIAEMOT0 TTOMEIICHUS 6
(HacoCHOM Kamephl) M
PaccrosiHue ot nosna xkamepsl 10
paboueii MOBEpXHOCTH (HACOCHOU M 1
KaMephbl)
BricoTa ocBemnaeMoro noMeneHus 85
(HAaCOCHOM KaMephl) M '
Pa3mepsl rapaxa: qiumHa M 25
IApUHA M 6
BbICOTA M 6
Pa3zmMeps! kBepiiara, mrpeka: JTuHa M 1325 3
HMIAPHHA M 6
BBICOTA M 6
Pa3mepsl 3a60i1 opra: anrHa M 125
[IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem myHKTa: JUTHHA M 25




IMpUHa M 6
BBICOTA M 6
IIepeyeHp 2MEKTPONPUEMHUKOB
MOBEPXHOCTHU:
CKuroBo# noabemM kBT 2x1350
KnerbeBoit mogbem kBt 850 2
Bentunsarop BOI-40 kBT 1450
Kommpeccop kBT 740
HanmaxTtHele 30aHuA kBT
CronoBas kBT 255
OcBerenue KBt 25
ABK kBT 70
PM3 kBT 990
Kanopudepnas kBT 150
lapax kBT 60
[lepeueHs 31EKTPONPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 25
Solo 7 -7V kBT 55 10
BM -12M kBT 110 3
Bonoornus kBT 500 7
Tt s, | oataa
Bapnant 20
[TapameTtp En. uzm 3HadeHHe rmapaMmerpa Konunuectso
BricoTa ropHoit BBIpaboTKH M 4,5
PaccrosiHre 0T KpOBIH BBIPAOOTKHU 10 " 0.3
TOYKHU MOJIBECA CBETHJIbHUKA
Paccrosinue Mex1y CBETHIIbHUKAaMHU M 4




JlnuHa ocBemaeMoro MmoMeIeHus

(HacOCHOM Kamephl) M 45
HIMPUHA OCBELIAEMOI0 MTOMEILIEHUS " 6
(HacoCHOM Kamephl)
Paccrosinue oT nona kamepsl 10
paboueii ToOBEpXHOCTH (HACOCHOMU M 1,5
Kamephl)
BricoTa ocBeliaeMoro noMemnieHus 7
(HacOCHOM Kamephl) M
Pa3mepsl rapaxka: qimHa M 30
IMpUHA M 6
BbICOTA M 6
Pa3meps! kBepiuiara, mrpeka: AJauHa M 1150
HIPHHA M 6
BbICOTA M 6
Pa3mepsl 32001 opra: qmrHA M 65
IMpUHA M 6
BBICOTA M 6
Pa3mepsl pem nmyHKTa: JuIMHA M 20
HMIPHHA M 6
BbICOTA M 6
[IepeyeHp 2MEKTPONPUEMHUKOB
MTOBEPXHOCTH:
CKUIIOBOM TTOIBEM kBT 2x1450
KietneBoit moapem kBT 600
Bentunsarop BO-40 kBT 1850
Kommnpeccop kBT 830
HapmnraxTHele 30aHus kBt 300
CronoBas kBT 160
Ocsenienune kBT 45




ABK kBT 70
PM3 kBT 2120
Kanopudepnas kBT 150
lapax kBt 50
IlepedeHs 3IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 15
Solo 7 -7V kBt 55 8
BM -12M kBT 110 9
Bopoorius kBt 300 5
TpeGyemplit oOIIeIIaX THBIN
peoy B CoS @, 0,94-0,98
KO2(DPUITMEHT MOIITHOCTH
Bapuanr 21
[Tapamerp En. uzm 3HaueHue rnapamerpa Konungectso
BricoTa ropHoii BbIpabOTKH M 7
PaccrosiHre 0T KpOBIU BBIPAOOTKHU 10 06
M )
TOYKH TIOJIBECA CBETHIILHIKA
PaccrosiHre Mex1y CBETHIIbHUKAMU M 6
JlnmHa ocBenaeMoro noMereHus 90
M
(HacocHOM KaMephl)
HIMPHHA OCBEIIAEMOTr0 OMEIICHHUS 6
M
(HacocHOM KaMephl)
PaccrosiHue oT nojia kKamepsl J10
paboueii MOBEpXHOCTH (HACOCHOU M 1
KaMephl)
BricoTa ocBenaeMoro noMemeHus 9
M
(HacocHOM KaMephl)
Pa3mepsl rapaxa: anmHa M 23
[IMpUHA M 6
BBICOTA M 6




Pa3meps! kBepiiara, mrpeka: JiuHa M 1250 3
IMprHa M 6
BbICOTA M 6
Pa3zmeps1 3a00ii opTa: nnuHa M 57 5
HMIMPHHA M 6
BBICOTA M 6
Pa3mepsl pem nyHKTa: 1yIMHA M 20
IMpUHA M 5
BBICOTA M 5
[IepeyeHp 2MEKTPONPUEMHUKOB
MOBEPXHOCTHU:
CKuII0BOM MTOABEM kBT 2x1150
KinerbeBoit nogsem kBT 750 2
Bentunsrop BO-40 kBT 1050
Kommpeccop kBT 450
HannraxtHbie 31aHuA kBT
CronoBas kBT 300
OcBelienue KBt 45
ABK kBT 90
PMM kBT 130
Kanopudepnas kBT 140
lapax kBt 80
[IepedeHsb 2IIEKTPOIIPUEMHUKOB
TOPH30HTA!
Boomer H-127 kBt 108 17
Solo7-7V kBT 55 8
BM -12M kBT 110 13
Bonootnus kBT 800 9
cos @, 0,94-0,98

TpeGyemplit oOIIeIIaX THBIN
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