MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAILINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUECKUM yHuBepcuteT um. I'.1. HocoBa»

5O\ YTBEPXIAIO
Y‘%‘ \ Hupextop UI'duT
M,,,{:{‘\ N.A. ITbIiTanes

19.02.2024 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

JIEKTPOIIPUBO/J U 3JIEKTPOCHAB/KEHUE I'OPHBIX MAIIIHH

Hanpasnenue noaroToBku (CrneuuaabHOCTD)
21.05.04 I'opHoe neno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbI
['opHble MalHbI 1 000pyI0OBaHHE

ypOBeHL BBICIICTO O6pa30BaHI/I$[ - ClICOUaJINTET

®opma 0OyueHus
OuHast

Wncturyt/ pakyaprer  MHCTUTYT TOpHOTO Jiea ¥ TpaHCIIOpTa

Kadenpa ['opHBIX MalIMH U TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMIIJIEKCOB
Kypc 5
Cemectp 9

Maruuroropck

2024 ron



Pabouas mporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumamurter 10
crenanbHOCcTH 21.05.04 I'opHoe neno (mpuka3z MunoOpHayku Poccun ot 12.08.2020 1. Ne 987)

PaGouas mporpamma paccMoTpeHa 1 oJo0peHa Ha 3acegannu kadeapel ['opHBIX MaIIH U
TPAHCHIOPTHO-TEXHOJIOTUIECKUX KOMILIEKCOB
13.02.2024, npotokomn Ne 4

3aB. kadenpoi . Kypoukun

4

Pabouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT
19.02.2024 r. npotokosa Ne 3
[Ipencenarens H.A. IlerTanes

770
Pabouast nporpamma cocTaBieHa:
noueHt kadenpsl I'MuTTK, kana. TexH. Hayk b.M.

I'a6bacoB %J

PenieHsenT: %7
3am. Hayansauka KPI[-2 OO0 "OCK" %\// / C.B. HemkoB




JIner akryanuzanuu paéodeii mporpaMmsl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa i peanuzauuu B 2025 - 2026
y4eOHOM rofy Ha 3aceaHuu Kaeapsl [ OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.H.iypO‘IKI/IH

Pabouast mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM rojly Ha 3acefaHuu Kadeapbl [OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIESCKHX

IIporokomor 20 1. Ne

3aB. kadempoii A.H.iypO‘IKI/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2027 - 2028
y4eOHOM TOJly Ha 3acefaHuu Kageapbl ['OpHBIX MalIMH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoii A.I/I.EypquMH

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa u o00peHa s peanmsaiuu B 2029 - 2030
yueOHOM roly Ha 3acefaHuu kadeapsl ['OpHBIX MalIMH U TPAHCHOPTHO-TEXHOJIOTHYECKHUX

[Iporokom ot 20 1. Ne

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

Pabouas nporpamma nepecmoTpena, oocyxieHa u ogoopena mis peanuszanuu B 2030 - 2031
y4eOHOM TOJly Ha 3acefaHuu kKadeapbl ['OpHBIX MaIIMH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[Iporokom ot 20 . Ne

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




1 Ilesin ocBOeHMSI IMCUMILTHHBI (MOYJI51)

- (opMHpOBaHHME U PA3BUTHE CIOCOOHOCTH K aHAU3Y U CUHTE3Y 3JEKTPONPUBOJOB U
KOHCTPYKIIUH JICKTPUUECKUX MAIIHH U 000PYI0BaHUsI TOPHOTO MTPOU3BO/ICTBA;

- opMupoBaHuE U pa3BUTHE CIIOCOOHOCTHU aHAIM3UPOBATH COCTOSHUE M MEPCHEKTUBBI
pa3BUTHS DJIEKTPOCHAOKEHUS TOPHBIX MAIIUH M OOOpYJOBaHHS, WX TEXHOJIOTHYECKOTO
000py-10BaHUS U KOMILIEKCOB Ha UX 0a3e;

- (opmupoBaHue ¥ pa3BUTHE CIOCOOHOCTH TIPOBOJUTH CTAHIAPTHBIC WCIBITAHUS
JNEKTPUYECKUX MAIIMH TOPHOTO TEXHOJIOTHYECKOr0 000pYyI0BaHMUS;

- (opmupoBaHUEe W pa3BUTHE CIOCOOHOCTH OMPENEISITh CIIOCOOBI TOCTHKEHUS IIeeit
MIPO-EKTa, BBISBISATH IPUOPUTETHI PELICHUS 3a/1a4 PU MPOU3BOACTBE, MOJICPHU3AINH U PEMOHTE
AIEKTPUUECKUX MAIIUH;

- (opmupoBaHHE U Pa3BUTHE CHOCOOHOCTH pa3pabaThiBaTh KOHKPETHBIE BapHAHTHI
perie-Hus MpooIeM MPOU3BOICTBA, MOJICPHHU3AIMH U PEMOHTA TOPHBIX MAIIMH U 000pyI0BaHUS,
MPO-BOJIUTH aHAIM3 ATUX BAPUAHTOB, OCYIIECTBIISATH IPOTHO3UPOBAHUE MOCIEACTBHUM, HAXOIUTh
KOMITIPOMUCCHBIE PEIICHHS B YCIOBUSIX MHOTOKPUTEPUAIIBHOCTU U HEOIIPEIETICHHOCTH;

- ¢opMupoBaHHE M pa3BUTHE CIHOCOOHOCTH pa3pabaThiBaTh C HCIOIb30BAHUEM
WH(POpPMA-IMOHHBIX  TEXHOJOTUH, KOHCTPYKTOPCKO-TEXHUYECKYIO  JAOKYMEHTAIUIO IS
MIPOU3BOJICTBA HO-BBIX MJIM MOJEPHHU3UPYEMBIX OOPA3IOB JIEKTPOIPUBOIOB TOPHBIX MAIUH U
000pyI0BaHUS U UX TEXHOJIOTMYECKOTO 000PY/I0BAHMS;

- (opmupoBaHue ¥ pa3BUTHE CHOCOOHOCTH TMPOBOJIUTH CTAHIAPTHBIC HCIBITAHUS
ANEKTPUUECKUX MTAPaMETPOB TOPHBIX MAIIMH U 000PYI0BAHHS.

2 MecTO AMCUMILIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTeIbHON POTrPaMMBbl

JlucuuiuinHa DNEeKTPOIPUBOA U AJIEKTPOCHAOXKEHHUE TOPHBIX MAalllMH BXOAUT B 4YacTb
yueOHOro mnjaaHa GopMUpPYEMYIO0 YYaCTHUKaMH 00pa30BaTeIbHBIX OTHOLIEHUH 00pa3oBaTelbHON
pOTPaMMBI.

Jns  u3ydeHWs  AMCHUIUIMHBI ~ HEOOXOAMMBI  3HaHWMA  (YMEHUS,  BIIAJICHHSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUTITUH/ IPAKTUK:

Mexannueckoe 000pyoBaHrEe 000raTUTENbHBIX (hadpuK

TexHo0rMs MaITMHOCTPOCHUS

['1apoTHEBMOTIPUBO,T ¥ THAPOITHEBMOABTOMATHKA TOPHBIX MAIIWH

OcHOBBI (PYHKIIMOHUPOBAHUS TUAPONPUBOAA

DneKTpOTEXHUKA

I'mppasnuka

OoorarieHue noje3HbIX UCKOMAEMbIX

TennoTexHuka u 1BUTATENN BHYTPEHHETO CTOPaHUS

['opHble MalHbI 1 000pyIOBaHHE

MexaHu3a1usi TOpHOTO MMPOU3BOCTBA

dusnka

ABTOMaTH3AIMS ¥ IIEKTPUDUKAIINS TOPHOTO TPOU3BOJICTBA

TpaHcniopTHBIE CUCTEMBI TOPHBIX MPEITPUATHIA

AHann3 TaHHBIX

ABTOMAaTHKa MallIMH U YCTAHOBOK TOPHOTO IPOM3BOJICTBA

Beiciias maremaTtika

3HaHus (YMEHHS, BIAJICHU ), TIOJYYCHHBIC TIPH W3YUYECHUH NAaHHOW AMCIUIUIUHBI OYIyT
HEOOXOUMBI JUISl U3yUeHUS TUCHUILTIH/TIPAKTHK:

I"opHbIe MalIMHBI U 000PYIOBAHUE MTOI3EMHBIX TOPHBIX paboOT

CranuoHapHbIe MalTUHBI (IIaXT, KAPHEPOB U 000TATUTENHHBIX (PabpUK)

Teopust HaZEKHOCTH TOPHBIX MAIIUH U 000PYIOBaHHS



VYnpaBiieHne TEXHUYECKMMH CUCTEMaMU

KoHncTpynpoBanue ropHbIX MaliiH U 000pyA0BaHUS

[IpoekTupoBaHue M pacyeT CIEAAIMIMX CHUCTEM T'MAPONPUBONOB TOPHBIX MalIMH M
000pyT0BaHUS

DKcIuTyaTanus, TEXHU4eCKoe 00CTy>KUBaHUE U PEMOHT TOPHBIX MaIlIUH

[ToaroroBka Kk cade u cjaua rocyapCTBEHHOT0 SK3aMEeHa

[Ipon3BoaCTBEHHAS - IPEAAUILIOMHAS IPAKTUKA

AspOoJI0THs TOPHBIX TPEATPUATHN

JluHaMuKa 1 pO4YHOCTH

VM HHOBaLIMOHHAS AEATENBHOCTh TOPHBIX MPEIPUATUN

AHanu3s v OLICHKA PE3YIbTATOB

I'py3onoabeMHbIE MAIIMHBI U MEXAHU3MBbI

[Ipou3BoicTBEHHAS - HAy4YHO-HCCIeI0BaTeIbeKas paboTa

[Ipon3BoicTBEHHAS - IPOU3BOICTBEHHO- TEXHOJIOTMYECKas! TPAKTHKA

[Ipoxomyeckue moabEMHBIE pabOThI

BeinonHenue, mMOArOTOBKAa K  MPOLEAYPE 3alllUThl M 3alIUTa  BBITYCKHOH
KBaJIM(DUKALIMOHHON pabOThI

[Iporpammupyemble KOHTpOJUJIEPHl B CUCTEMAx AaBTOMATH3alMU IPOU3BOACTBEHHBIX
IIPOLIECCOB

3 Komnerenuum o0y4ammerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4YeHUs

B pesynbrare ocBoeHMS AUCHUIIIMHBI (MOYIIs1) «DIEKTPOIPUBO] U JIEKTPOCHAOKEHHE
TOPHBIX MAIMH» 00yYaroIHiics JOHKEeH 001aaaTh CIeIyIOIIUMUA KOMIETEHIIUAMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETCHITUN

[IK-3 Cnocoben pa3pabarbiBaTh U JIOBOAWTH JI0 HCIOJHUTENEH HapsAbl W 3aJaHus Ha
OCYIIECTBIIEHUE TPOEKTUPOBAHMUS M OKCIUIyaTallud TOPHBIX MAallMH H 00OpyIOBaHMS,
KOHTPOJIMPOBATh KadecTBO paboT W oOecrevyWBaTh TNPABHIBLHOCTH  BBIMIOJHEHUS WX
UCTIOTHUTEIISIMUA, COCTaBJIATh Tpa@uKu padOT M MEPCHEeKTUBHBIC TUIAHBI, HHCTPYKIUU, CMETHI,
3a5BKM Ha MAIIMHBI W OOOPYJOBAaHHE, 3aMOJHATH HEOOXOIUMBIC OTYETHBIC JOKYMEHTHI B

COOTBETCTBUH C YCTAHOBJICHHBIMU hopMaMu

[1K-3.1 [Inanupyer u opranu3oBbIBaeT 3Q(EKTUBHYIO pabdOTy TOPHBIX MalllUH U
000pyHOBaHHUS

I1K-3.2 OcymecTBisgeT KOHTPOJIb KauecTBa NMPOEKTUPOBAaHUS W JKCIUIyaTallUd U
PEMOHTa TOPHBIX MAllMH M OOOPYAOBaHUS C LEJIbI0 TOBBIMIEHUS HX
HAJEC)KHOCTH

I1K-3.3 OdopmiisieT 3asBKH Ha MallIMHBI U 000PYAOBaHKE, 3aNI0OJIHATH HEOOXOMBbIE
OTYETHBIE TOKYMEHTBI B COOTBETCTBHH C YCTAHOBJICHHBIMU (DOpMaMH.




4. CTpykTypa, 00bEéM H coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCIIC:

— KOHTaKTHas paborta — 56,5 akaj. 4acoB:
—ayauTopHas — 54 akaJl. 4acos;
— BHEAyJIUTOpHas — 2,5 akajl. 4acoB;

— caMocCTosITeNbHAs paboTa — 87,5 akaJl. 4acos;

— B hopMe npakTUyecKoi moaAroToBku — 0 akaj. yac;

dopma aTTecTaluy - KypCOBOM MPOEKT, 3a4ET

Paznen/ tema
JTUCIUILIMHBL

Cemectp

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPaKT.

CamocTosTenbHast
paboTta cTymeHTa

Bung
CaMOCTOSITEILHON
padoThI

dopma TEKyIIEero
KOHTPOJIS
YCIIEBaEMOCTH U
MIPOMEKYTOTHOU
aTTecTaluu

Kon
KOMITIETEHI[N

1. Tema 1.1 DnexrpompuBox u
TOPHBIX

3eKTPOOOOPyIOBaHHE
MAIiH

1.1 OcobeHHoCTH
SKCIUTyaTalum u
KOHCTPYKTUBHOI'O
HCIIOJTHEHHUS TOPHOTO
AJIEKTPOOOOPYIOBAHHUS

14

CamocTosTenbHOe
M3y4eHne yueOHon
U Hay4yHOH
JUTEPATYPBI.
ITouck
JOTIOJTHUTENBHOM
uH(popMaIHK 10
Teme (pabora ¢
6ubmuorpaduuec
KUM MaTepuaiaMu,
C JJIEKTPOHHBIMU
O6ubnuorexkamu u
20P,
UHPOPMAITUOHHO-
KOMMYHHKaLIMOHH
bI€ CEeTH
WnrepHer).

NunuBuayansHoe
cobecenoBaHue.
NunuBuayansHoe
C0-00IIEHNE Ha
3aHATHH.

TK-3.1,
TK-3.2,
IK-3.3

1.2 ABTOMaTH3MpOBaHHBIN
3NEKTPONPUBOA TOPHBIX
MalluH

Pynuuunele

3NEKTPOJBUT ATENIH

14

CamocTosTenbHOe
u3yueHue y4eOHOH
Y HAy9HOH
JUTEPATYPBHI.
ITounck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
Teme (paboTa ¢
o6ubnuorpaguaec
KHM MaTepualiaMH,
C 3JIEKTPOHHBIMU
OubIMOTEKAMH U
20P,
MHPOPMALMOHHO-
KOMMYHHUKAIMOHH
bI€ CEeTH
WnrepHer).

WNunuBuayansHoE
cobecemoBaHme.
WNunuBuayansHoE
C0-00IIICHIE Ha
3aHATHH.

TK-3.1,
TK-3.2,
TK-3.3




CaMocCTosTebHOE
U3yucHHe y4eOHOH

6ubIMoTEKAMH U
90P,
UH(OPMAIOHHO-
KOMMYHHUKAI[HOHH
BIC CCTH
WnrepHer).

U Hay4HOH
JUTEPATypBI.
1.3 Onekrpuyeckas ITouck
anmapatrypa yIOpaBiIeHHS H JOTIOJTHUTENHHOM
3aLIUTHI AIIEKTPUYECKUX uHpopmanuu no | MHnuBunyaspHoe
JBUTATENIel  MaluH | Teme (paboTa ¢ cobeceoBaHUE. TK-3.1,
MEXaHHU3MOB HaIPsLDKEHHUEM 14 | 6ubnuorpadpuuec | MuauBugyansHoe TK-3.2,
mo 1000 B KUM MaTepualiaMH,| Co-00IIeHHE Ha TIK-3.3
OnexTpoodopynoBaHHe IS C DJIEKTPOHHBIMHU 3aHATUH.
OCBELICHUS MOJI3€MHBIX Ooubnnorexkamu u
TOPHBIX BBIPAOOTOK 20P,
nH(OPMALOHHO-
KOMMYHHUKALIOHH
b€ CeTH
Wnrepner).
Wroro no pasneny 42
2. Tema 2.2 DnekTpocHaOXKEHHE
TOPHBIX MAIIUH
CamocTosTenbHOe
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPEI.
ITouck
JIOTIOTHATENBHON
2.1 JeKkTpocHabKeHHe uHpopmanuu no | MHmuBumyaspHoe
MOJ3EMHBIX ~ MAlliH U Teme (paboTa ¢ cobece0BaHHE. TK-3.1,
MEXaHHU3MOB 16 | 6ubnuorpadpuuec | MHauBuayansHOE TIK-3.2,
DnekTpocHab)KeHHe KUM MaTepuajiaMH,| Co-00IIeHHE Ha TIK-3.3
PYOHHUKOB M IIAXT C 3JICKTPOHHBIMH 3aHSTHH.
O6ubnuorexkamu u
20P,
UHPOPMAITUOHHO-
KOMMYHHKaLIMOHH
bI€ CEeTH
WnrepHer).
CamocTrosTenpHoe
u3ydeHue yueOHon
Y HAy9HOH
JUTEPATYPBHI.
ITounck
JIOTIOTHUTENBHOMN
2.2 uHpopmaru no | MHIuBHIya pHOE
TeXHUKO-9KOHOMHUECKHUE Teme (paboTa ¢ cobecenoBaHue. MK-3.1,
MOKa3aTeNN 16 | 6ubnuorpaduuec | MuauBuayansHoe TK-3.2,
3IEKTPONOTPEOICHUS KHM MarepuajiaMu,| Cco-00ILIeHUE Ha K-3.3
TOPHBIX TPEIIPHUSTHIA C JJIEKTPOHHBIMU 3aHITHUH.




CaMocCTosTebHOE
U3yucHHe y4eOHOH

3a4ecT

U Hay4HOH
JUTEPATypBI.
ITouck
JIOTIOJTHUTENIbHOM
undopmaruu o | MHauBUayaspHOE
2.3 OnacHOCTb NOPaXKEHUS bopa AMBHILY
AHEKTDHICCKIM TOKOM Teme (paboTa ¢ cobeceoBaHUE. TK-3.1,
p 3 3 3 13,5 | 6ubnuorpaduuec | MuausunyanbHOE IK-3.2,
3amuTa  OT  MOPaXKEHHS
KUM MaTepualiaMH,| Co-00IIeHHE Ha TK-3.3
JNEKTPHYECKUM TOKOM
C DJIEKTPOHHBIMHU 3aHATUH.
Ooubnnorexkamu u
20P,
nH(OPMALOHHO-
KOMMYHHUKALIOHH
bI€ CEeTH
Wnrepner).
Wroro no pasneny 45,5
Hroro 3a cemectp 18 18 18 87,5 3a4ET,KIT
KYPCOBOH IPOEKT
Hrtoro no aucuumiinHe 18 18 18 87,5 yp p ’




5 O0pa3oBaresibHbIE TEXHOJIOTUHN

1. B ydeOHOM mporiecce mpemycMOTpeHbl 3aHATHS B (opme pa3dopa KOHKPETHBIX
CUTyallid, CBS3aHHBIX C WCIOJb30BAHUEM COBPEMEHHBIX CHCTEM aBTOMATH3HPOBAHHBIX
AIIEKTPONPUBO/IOB U AIEKTPOCHAOKEHHUS.

2. [Ipu npoBesieHUN Ta0OPATOPHBIX U MPAKTHYECKUX pabOT pacCMaTPUBAKOTCS TECTHI 11O
TeMaM B MHTepaKkTUBHOHN popme. OObeM 3aHATHII B UHTEpaKTUBHOHN (hopme.

3. YacTh 3aHATHI JIGKIIMOHHOTO THIIA IPOBOJIATCS B BHJIE ITPE3CHTAIIHH.

4. IlpakTudyeckue 3aHATHS MPOBOIATCS C HCIOJIB30BAaHHEM PEKOMEHyEeMOTO
POTPAMMHOTO 00ECTICYCHUSI.

5. B pamkax yueOHOTO Kypca IpeayCMOTPEHbI BCTPEUYH C MPEJCTaBUTENISIMU POCCUNHCKUX
U 3apyOeKHBIX KOMITAaHHUH, TOCYJapPCTBEHHBIX M OOMIECTBEHHBIX OpPTaHU3aIlHid, MAaCTEeP-KJIACChI
HKCHEPTOB M CIIELUAINCTOB 110 TEMATHUKE KyDCa.

6 YuyeOHO-MeTOAMUYECKOE 00ecIieYeHre CAMOCTOSITEIbHOM padoThl 00y4aloIUXCs
[IpencraBieHo B IpuIOKeHUH 1.

7 OueHoYHbIe CPeCTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAITMOHHOE O0eceyeHue JUCHUILIMHBI (MO1YJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. BacwibeB, B.I'. DnekrponpuBoa.DHeprernka siekrpornpuBoaa: YueObuwk / B.IT.
Bacuibes. - M.: Conon-nipecc, 2022. - 268 c.

2. Anyunn, A.C. Cucremsl ynpasneHus snekrpornpuBoos / A.C. AnyunH. - Bonorga:
Nudpa-Unmxkenepus, 2021. - 373 c.

0) JlomostHMTEIbHAS JIATEPATYpA:
1. AnekceeB, K.b. MukpokoHnTpoiepHoe ympasienue siektpornpuBogom / K.b.
Anekcees, K.A. [Tanaryra. - M.: MI'TI1VY, 2008. - 298 c.

3. Acrames, B.K. Mammnocrpoenne. Duruknonenus. B 40-u T. DnekTponpuBOI.
I'mapo- n BubGponpusonsl. T.IV-2. I'mapo- n Bubponpusonsl. Kuura 2 / B.K. Actames. - M.:
Mammno-ctpoenue, 2012. - 304 c.

4. bankosoi, A.Il. Ilpenu3noHHBIA 3JIEKTPONPHUBOJ C BEHTHJIBHBIMHM JBUTATEISIMU:
Mownorpadus / A.Il. bankosoil. - M.: MO, 2010. - 328 c.

5. bexumes, P.®. DnextponpuBoa: YuebHoe mocobue A aKaJeMHUYECKOTrO
OakanaBpuata / P.®. bexumes, FO.H. /lementoes. - JItoGepist: FOpaiit, 2016. - 301 c.

6

7. Bacunbe, b.1O. DnexrponpuBon. Duepreruka snexrponpuBoaa / b.1O. Bacunses. -
Bomno-raa: Mudpa-Unxenepus, 2015. - 268 c.

8. I'ympkoB, I'"1. Cuctembl aBTOMAaTHU3WPOBAHHOTO YIPABICHUS JICKTPONPUBOAAMH /
I''W. I'ynbkoB. - Munck: Hosoe 3nanue, 2007. - 394 c.

9. Jlenncos, B.A. DnekTponpuBoAbI MEPEMEHHOIO TOKA C YaCTOTHBIM YIIPaBICHHUEM:
Vuebnoe nocodue / B.A. llenuncos. - Ct. Ockon: THT, 2013. - 164 c.

10. Enudanos, A.I1 OcuoBel anektponpusoga / A.Il Enudanos. - CII6.: Jlans, 2008. -
192 c.

11. Enudanos, A.I1. Ocnossl anextponpusona / A.Il. Enudanos. - CII6.: Jlans, 2009. -
192 c.

12. Enudanos, A.Il. DnexrponpuBoa: YueOunuk / A.Il. Enudanos, JIL.M. Munaituyk,
A.T'. I'ymuuckuit. - CI16.: Jlans, 2012. - 400 c.

13. Emudanos, A.I1. Dnextponpusos / A.Il. Enudanos. - CI16.: Jlans, 2012. - 400 c.

14. Enudanos, A.I1. OcHoBHI anekTponpuBoja: Yuebnoe nocodue / A.Il. Enudanos. -

MTTE . TTacee ANNO 10N A



B) MeToau4eckne yKazaHus:

1. UccnenoBanne acCMHXpPOHHOW MallMHbL: METOAMYECKHE YKa3aHUs MO BBIMOJHEHUIO
1a00paTOpHOil pabOTHI CTYACHTAMH OYHOH U 3a04HOH (hopM o0ydeHus crierraabHocTH "I"opHOE
neno". Marnuroropck: MI'TVY, 2015. - 14 c.

2. HccnemoBanme dacTOTHOro mpeoOpaszoBarenst Simens Micromaster 420:
MeTtoauueckue ykazaHus MO BBIIOTHEHHIO JJAOOPAaTOPHON pabOThI CTyIEHTaMH OYHOU U 3a0YHON
dbopMm o0ydenus cneranbHocTH "['opHOE neno". Marautoropek: MI'TY, 2015. — 14 c.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
771p cB00OAHO pacrpocTpansemoe [10 OECCPOUHO
ACKOH Komnac
-261-17 o1 16.03.201

D B.16 | oT 3.2017 OeccpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HazBsanue kypca CchbllIKa

HarmmonansHas MH(OPMAMOHHO-aHATUTHICCKAS URL:
cucrema — Poccuiickuii MHAEKC HayYHOTO IUTUPOBAHUS htips://elibrary.ru/project_risc.asp
(PUHII) -
ITouckosas cucrema Akagemust Google (Google Scholar) [URL: https://scholar.google.ru/
denepanbHOE rOCyJapCTBEHHOE O0JKETHOE
yupexxaenne «Denepanbubiii HHCTUTYT npombinuieHHo#|URL: http://wwwl fips.ru/
COOCTBEHHOCTU»

9 MaTtepuajJbHO-TEXHHYECKOE o0ecnedeHne TUCUMILTHHBI (MOAYJIs1)

MaTepI/IaJ'ILHO-TGXHI/ILICCKOG o0OecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:

Y4eOHble ayTUTOPUH JUIS IPOBEACHUS 3aHATHH :

- MyJIBTUMEIMIHBIC CPEJICTBA XPaHEHHUSI, TIEPEIauu U IIPEICTaBICHUs HH(OpMaIUH.

Y4eOHble ayTUTOPUH JUIS TPOBEACHUSI 3aHATUIN JIJIsl TPOBEICHUS MPAKTUIECKIX 3aHATHI:

- MyJIBTUMEIMITHBIE CPEJICTBA XPAHEHHUS, TIEPEeIau U MPEACTABICHUS HHPOPMAIINH;

- I0CKa, MyJIbTUMEANIHBIA TPOEKTOP, SIKPaH.

VYyebHbIe ayIUTOPUU JIsi IPOBEJCHUS TPYINOBBIX U WHIUBUIYAIBHBIX KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIS U TPOMEKYTOUHOM aTTeCTalluu

- MyJIBTUMEIMIHBIC CPEJICTBA XPAHEHHSI, TIEPEIaun U MIPEACTABICHHS HHPOPMAIINH;

- IOCKa, MYJIbTUMEANIHBIA TPOEKTOP, IKPaH.

[TomemieHust 17151 CAaMOCTOSITENIBHOM PabOThI 00YJArOIIIMXCS:

- IepCOHAIbHBIC KOMITBIOTEPHI ¢ MakeToM MS Office, BBIXO0M B HHTEPHET | C JOCTYIIOM
B DJIEKTPOHHYIO 00pa30BaTENbHYIO CPEy YHUBEPCHUTETA.

[Tomemmenuss 11 XpaHeHHS W MPOPUIAKTUYECKOTO OOCITYKHUBaHHUS  y4eOHOTO
00opymoBaHUs:

- CTEJUIAXH Il XPaHEHUsI Y4eOHO-HATVISIHBIX IMOCOOMI M Yy4eOHO-METOIHYECKOM
JIOKYMEHTAIUU.

Jlabopatopnsrit crenn FESTO



6 YueOHO-MeTOoaHYeCKOe o0ecneyeHne cCaMOCTOsATeIbHOI padoThl 00yYAKOIIMXCS

[To nucnumninHe «NEKTPONPUBOJ U SJIEKTPOCHAOKEHNE TOPHBIX MAIllMH» MPEayCMOTpEeHa
ayJIUTOpHAs U BHEAYTUTOPHASI CAMOCTOsITeNIbHAs paboTa 00yUyarommxcsl.
CamocTtosTenbHas paboTa MO OCBOCHUIO AMCHMILIUHBI HEOOXOauMa Uil YriIyOJIEHHOTO
u3ydyeHus Marepuana Kypca. CamoctodrenbHas paboTa CTYIEHTOB PpErVIaMEHTUPYETCS
rpadukamu yueOHOro mpoiecca U cCaMOCTOSTEIbHOM paboThlI.
CamocrosTenbHas paboTa CTyIEHTOB COCTOUT M3 CIEAYIOIIUX B3aMMOCBSI3aHHBIX YacTeil:
1) U3ydyenue TeopeTrueckoro Matepuaia B popme:
e (CamocTosATeNbHOE N3y4YeHUE YIeOHOH 1 HAyYHO JINTEPATypPHI 110 TEME
e Jlouck pononHMTENbHOM uHGpoOpMammu 1o Teme (pabora ¢ OubIMOrpaduyecKum
Marepuaiamu, c AJIEKTPOHHBIMHU OnOIMOTEKaMHK u 20P,
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE ceTH MHTepHeT).

OcraTouHble 3HAHUS ONPEICISIIOTCS PE3yJIbTaTaMU C/1auu (3aueTa).

2) [loaroroBka K 1aOOpPaTOPHBIM 3aHATUAM

Ilepeuens meopemuueckux 60npocos K 1a6opamopHsim padomam

Tema 1.1 OcoOeHHOCTH OKCIUTyaTallud M  KOHCTPYKTUBHOI'O MCIIOJHEHHS TOPHOTO
AJIEKTPOOOOPYIOBAHUS

VYcioBusl 3KCIUTyaTallMM  3JIEKTPOOOOPYIOBAHUS IPU IOJ3EMHOM M OTKPBITOM pa3paboTke
MOJIE3HBIX ~ MCKoMaeMblX.  OCOOEHHOCTM  KOHCTPYKTHMBHOTO  MCIIOJIHEHHUS  TOPHOTO
3JIEKTPOOOOPYIOBAHHUS.

[lonatne 00 ypoBHE W BHIax B3pbIBO3amUTHL. Kiaccudukanms >1eKTpOOOOPYAOBAaHHS 10
YPOBHIO B3pbIBO3ALIUTHI. Buuel B3pbiBo3amuThl. TpeGoBaHus, NpeabsABIseMble K TOPHOMY
AJIEKTPOOOOPYIOBAaHUIO HOPMAJIbHOIO, IOBBILIEHHOW HAJIEKHOCTH, B3pBIBOOE30MACHOTO,
0c000B3pBIBO0E30MACHOTO UCIIOIHEHUS.

OO6nacTh NpUMEHEHUs  3JIEKTPOOOOPYAOBAHUSA  PA3IMYHOrO  HcCHojMHeHus. VcnbiTanue
B3pBIBOOE30MIACHOTO AJIEKTPoo0OpyI0BaHus. TpeboBaHUs MpaBUil O€30MaCHOCTH K PYAHUYHOMY
000pyI0BaHNIO, HAXOAIIEMYCS B 3KCIUTyaTallUU.

Tewma 1.2 OCHOBBI 3JIEKTPONPHUBO/IA

OcHoBHble omnpezaeneHus U kinaccudukanus. Mcropust pazsurus anextponpusoja. [lonstus o6
YCTPOMCTBE DJIEKTPONPUBOJAA. OJIEKTPONPUBOABI, NPHUMEHSAEMBIE Ul TOPHBIX MallUH U
YCTaHOBOK: OCHOBHBIE TUIIbI 1 KOHCTPYKTHUBHBIE 0COOEHHOCTH. MexaHHuecKue XapakTepUCTUKU
U CBOMCTBA JIBUraTesieil MOCTOSIHHOTO TOKA C MOCJeI0BATeIbHBIM U CMEIIaHHBIM BO30YXK/IEHUEM,
00JacTh UX MPUMEHEHUs. MeXaHn4yecKue XapaKTepUCTUKU U CBOMCTBA ABUTaTENEl IEPEMEHHOTO
TOKa, 9KCIUTyaTalluOHHbIE 0COOEHHOCTH M 00J1aCTh UX MpUMeHeHUsl. OCOOEHHOCTH  yNpaBJIeHUS
JIBUTATEJISIMU ITOCTOSIHHOT'O U ITEPEMEHHOr0 ToKa. CriocoObl peau3aluu peryJnpoBaHus 4aCTOThI
BpalllcHUss W  pPEBEPCUPOBAHUS  JJIEKTPOABUraTeNed.  OJIEKTPONPUBOA IO  CHUCTEME
reHepatop-asuratens (I'-J[): KOMIOHOBKA, MEXaHHYECKHE XapaKTePUCTHUKH U CBOWCTBA.
OCO00EeHHOCTH AIIEKTPUYECKHX TMPUBOJIOB 10 cucteme I'-/1 ¢ ofHOCTyneH4YaThIM BO30YKICHHEM U
TPeXOOMOTOUYHBIM JIBUTaTeNeM, 001acTh npuMeHeHusl. OCOOEHHOCTH 3JIEKTPUYECKOr0 MPUBO/IA
no cucreme ['-/] ¢ MarHUTHBIM WK 3JIEKTPOMArHUTHBIM YCHUJIMTENIEM M 00J1aCTh UX TPUMEHEHHUS.
Oco0OeHHOCTH AJIEKTPUYECKUX NpUBOJOB Mo cucteme [-J[ ¢ TUPUCTOPHBIM BO30YyIUTENEM,
TUPUCTOPHBIN MpeobpazoBarenb-apuratens (TII-/1) 1 yacToTHBINA npeoOpa3oBaTelb-IBUraTeNb
(UIT-d), obnacts ux npumeHeHus. llojoxkeHuss o BbIOOpe 3JIEKTPUUYECKHUX ABUTATENe IO
MOIIHOCTH C YYeTOM XapaKTepa Harpy3kd M YCIOBHUH JKCIulyaTtanuu. TpeOoBaHMs IpaBHI
texuudeckon Fkcruryaranuu (I1TD) u npaBun 6e3onacHoctr (I1B) mpu skcmTyaTanuu u peMOHTe
AIIEKTPO/IBUTaTENIEH.

JlaGopaTopHo-ipakTHyecKoe 3ansrue 1.2.1

N3yuenue cxem snexkrponpusona o cucreme [-JI. PerynupoBaHue 4acTOTHI BpAILlCHHS B
cucteme I'-/1.

Tema 1.3 PynHuuHbBIE 35I€KTpOABUTATENN

OcHOBHBIE OMpenieNeHns U Kiaccu(ukanus. DIeKTPOJBUTATENN €IUHON CepuM sl YrONbHbIX
maxT. O61acTe NPUMEHEHUS pa3IMYHBIX BUAOB MpUBOJa. POl TOKa U BEeIMYMHA HANIPSDKEHUS JUTS
IIUTaHWS DJIEKTPOJBUTATEICH.

OOme monoXeHus Mo BBIOOPY anekTpoasurareneil. Harpyszounsle nuarpammbl. Harpes u



OXJIAXK/ICHUE dJIeKTpoABHraTeneii. Pexxumbl paboTsl anekrpoasurareneil. Beibop MomHocTH
9JIEKTPOJBUTATENS IIPU PA3IMUHBIX PEKUMAX PAOOTHI.

OKcmulyatanus 3JEKTpoJBUTraTesiell. XapakTEpHbIE HEUCHPABHOCTH. MOHTaX, PEMOHT H
ucnbiTanue aekrpoasurarencii. [1TD u I1b npu TexHudyeckoM 00CTy)KMBaHUHU, SKCIUTyaTalluu 1
PEMOHTE JIEKTPOABUTATEIICH.

JlaGopaTopHo-nipakTHyeckoe 3ansatue  1.3.1

W3yuenne KOHCTPYKIMH, MEXaHWYECKOH XapaKTEPUCTUKH M OCHOBHBIX CBOWCTB TpeX(azHbIX
ACMHXPOHHBIX IEKTPOABUraTesiel. BeIsBIeHHE U yCTPaHEHHE HEUCITPABHOCTEN.

Tema 1.4 DnexTpuyeckas anmnaparypa yupaBJIeHHs U 3alIUThI 2JIEKTPUUECKUX JBUTATENICH MaIllnH
Y MEXaHU3MOB HanpspbkenueM 10 1000 B

Haznauenue u xiaccudukanus anmaparypsl YIPaBJICHHS M 3alIUTHL. Y CIOBHBIE rpaduueckue
0003HaUEHMSI FTIEMEHTOB B 3JIEKTPUYECKUX CXEMaX.

AnmapaTsel ¥ NPUHIMIHAIBHBIE CXEMBl MAaKCHUMaJIbHOH TOKOBOW 3amuThl. Pacuer, BBIOOp H
IIOBEPKAa YCTaBOK TOKAa M OJIOKOB MaKCHMAalbHON TOKOBOH 3alllUTHI, BCTaBOK IIIABKUX
nperoxpaHureneil. AnmapaTsl U NPUHIUIHAIBHBIE CXEMbl TEIUIOBOW 3alllUThl, 3aIUUTHI OT
ONPOKUJBIBAHUS UM HECOCTOSBILIETOCS ITyCKa.

DnexTpuuecKkas amraparypa py4dHOTO U IOJyaBTOMaTHYECKOIO YIPABJIEHUS 3JIEKTPUUECKUMU
JBUTATENIIMM  MallMH W MexXaHu3MoB. Ha3HaueHuwe, TUIBI, OCOOEHHOCTH KOHCTPYKIIMU
pa3beAMHUTENCH, PYYHBIX B3PBIBOOE3OMACHBIX ITyCKaTeJeld, KOHTPOJUIEPOB, aBTOMAaTHYECKUX
BBIKJIFOUATEIIEH.

KoHTakTHas cuctema ammapaTypsl YIpPaBJICHUS, JIEKTPHUECKas Ayra M CIIOCOOBI €€ TalleHusl.
be3nyroBas u OeCKOHTAKTHasi KOMMYTaLUs.

DneMeHTHI almnaparypbl JUCTAHIIMOHHOTO M aBTOMATUYECKOro ynpasieHus. HazHauenue, Tumnsl,
0COOEHHOCTH KOHCTPYKIIMM KHOMIOYHBIX IIOCTOB, OJIOKOB U MyJbTOB YIPaBJIE€HUs, KOHTAKTOPOB.
DnexTpuueckas anmnapaTypa JUCTAaHIIMOHHOTO U aBTOMAaTHYECKOT0 YIIPABIECHUS JIEKTPUYECKUMHU
JBUTATEIIMU MallMH U MeXaHu3MOB. OCHOBHBIE BUIbI, NPUHIUIHAIBHBIE CXEMBl 3aLIUTHl U
OJIOKHPOBOK OT NOTEPH YINPABISEMOCTH, OT OOpbIBAa WM YBEIMYEHUS CONPOTUBIICHHS LENU
3a3eMJICHHs, TOKOBOM 3alUThl OT Heperpys3k, OJIOKHPOBKH, MPENSATCTBYIOIIEH BKIIOYEHUIO
mycKaTenss MpU CHIXKEHWU CONPOTHUBIICHHS W30JSLUM HI)KE HOPMHUPYEMOH BEIMYMHBI B
OTXO/JISIIIIEM YYaCTKE CETH U OT OJIOKUPOBKH, OTPAaHUUYUBAIOIEH YaCTOTY BKIIFOUSHHS ITyCKATEs.
PeBepcuBHBIE 11 HEPEBEPCUBHBIE MArHUTHBIE ITYCKATEIN B pyTHUYHOM HcrioiHeHnu. Ha3HaueHue,
THUIIbI, TEXHUYECKHE XAPAKTEPUCTUKH, YCTPOICTBO, CXEMBI JIEKTPUUECKUX COENMHEHUMN. Bupl
3aluThl U OJOKUpOBKU. Pon ynpaBnenus. Buapl curnanmzanuu, BO3MOXHbIE HEHMCIIPABHOCTH U
CHOCOOBI UX YCTPAaHEHHUS.

MarHuTHble CTaHIUHU 7S TOOBIYHBIX, TPOXOJUYECKUX, TPAHCHOPTHBIX MALIMH U MEXaHHU3MOB.
Ha3znauenue, THUNbI, TEXHUYECKUE XApAKTEPUCTHUKH, YCTPOMCTBO, CXEMBI DSJIEKTPHUYECKHUX
COCTUHEHUN.

IlyckoBble arperaTel [Uisl py4YHBIX dJeKTpocBeps. Ha3zHadeHuwe, THUNBI, TEXHUYECKHE
XapaKTepUCTUKH, YCTPOMCTBO, CXEMbl DJJIEKTPUUYECKUX COEOUHEHHH. Buasl 3ammrtel u
6nmoxupoBku. Pon ynpasnenus. Buabl curnanusanuu, BO3MOXKHbIE HEHCITPABHOCTH M CIIOCOOBI UX
YCTpaHEHHS.

ITopsimox BbIOOpa M MpoBepKM ammaparoB ympasieHus. [Ib mpu skcrutyatanum ¥ peMoOHTE
ANEKTPOAIIAPATYPHI.

JIaGoparopHo-nipakTuyeckoe 3austue 1.4.1

HcnbiTanne n HacTpoliKa MaKCHMAJIbHOM TOKOBOM 3aIUTHI aIllIapaToB.
JIaGoparopHo-mipakTuyeckoe 3ausatue 1.4.2

N3yueHne KOHCTPYKLMI, IPUHIMIA JEHCTBHAS M CXEM AJIEKTPUYECKUX COEIMHEHHUI anmnaparoB
PYYHOTO YIPAaBIIEHUS: pa3beAMHUTENIEH, PyUHBIX IIyCKaTeIe, KOHTPOJUIEPOB, aBTOMaTHYECKUX
BBIKJIFOUaTenen. McnpiTanue anmaparoB pyqyHOTO YIIPaBJICHHUS.

JIaGoparopHo-mipakTuyeckoe 3austue 1.4.3

N3ydyeHue KOHCTPYKUMI, NPUHIUIA JEUCTBUS M CXEM DJJIEKTPUYECKUX COCIUHEHUU
HEPEBEPCUBHBIX MAarHUTHBIX ITycKareneil. McnbiTanue anmnaparos.

JlabopaTopHo-ipakTHdecKkoe 3anarue 1.4.4

N3ydyeHne KOHCTPYKUMI, MNpPUHOUIIA JEUCTBUS M CXEM DJJIEKTPUYECKUX COCIUHEHUU
HEPEBEPCUBHBIX MarHUTHBIX ITyCKATeIEeH pa3Iu4HbIX TUIOB. McnibITaHne annaparos.
JIaGoparopHo-mipakTuyeckoe 3austue 1.4.5



N3ydeHune KOHCTPYKIMHI, IPUHIUIIA JEUCTBUS U CXEM JICKTPUUECKUX COEAUHEHUIN PEBEPCUBHBIX
MAarHUTHBIX IycKaTeneil. cnbiTanue anmnaparos.

JIaGoparopHo-nipakTHyeckoe 3ausaTue 1.4.6

N3yueHne KOHCTPYKIUHM, NIPUHIMIA JICUCTBHUS U CXEM JJIEKTPHUUECKUX COEAMHEHUN MarHUTHBIX
nyckaresneit Ha HanpspkeHue 1000 B. McnbiTanue amnmapaTos.

JlaGopaTopHo-nipakTHyecKoe 3anstue 1.4.7

N3ydyeHne KOHCTPYKIMI, TPUHLMIA JEHCTBUS U CXEM JJIEKTPUUECKUX COCIMHEHUN MATHUTHBIX
CTaHIMH yrpaBieHus. MicnbITanue cTaHMiA yIpaBieHHUS.

Tema 1.5 DnexTpoobopyaoBaHHE IS OCBEIICHUS MTOI3EMHBIX TOPHBIX BHIPAOOTOK

3HaueHue OCBEIICHHUS MMOA3EMHBIX TOPHBIX BEIPAa00TOK. OCHOBHBIE CBETOTEXHUYECKUE BETUYNHBI.
DNEeKTpUYECKHE NCTOYHUKHY CBETA U UX CBOWCTBA.

CranuoHapHble W TEPEHOCHBbIE PYAHHYHBIE OCBETUTENIbHbIE NpuOOphl. HaszHnauenue, THUIIBL,
TEXHUUYECKHUE XapaKTEPUCTUKHU U YCTPOMCTBA, CXEMbI BKIIOYEHUS B CETh.

DnexTpooOopya0BaHNe U MPUHIUITHAIBHBIE CXEMbI AIEKTPOOCBETUTEIBHBIX YCTaHOBOK. MeTO/IbI
pacyera 3JIEKTPUYECKOTO OCBEUICHHS IMOJ3EMHBIX BBIPaOOTOK. HOpMBI OCBELIEHHOCTH Pabounx
mect. TpeboBauus [1TD u [1b npu sxcrutyaTalii OCBETUTENBHBIX CETEH U YCTaHOBOK.
JlabopaTopHo-nipakTuyeckoe 3anstue 1.5.1

N3ydyeHne KOHCTPYKLIUN IEKTPOOOOpYI0BaHUS U COOpKA SIIEKTPUUECKON CXEMbI CTallMOHAPHOM
OCBETUTEIBHON YCTAaHOBKH.

Tema 1.6 DnekTpooOOpyIOBAaHUE U DIIEKTPUUYECKHE CXEMbl JHUCTAHIMOHHOTO YIIPaBIICHUS
MallnHaMH, MEXaHU3MaMH1 U YTJ1e100bIBAIOIIMMHI KOMIUIEKCAMHU

OOmue cBeaeHuss 00 YIOpaBICHUHM MalIMHAMH, MEXaHM3MaMH H  YIIeA00bIBAIOIIMMHU
KoMIuiekcamu. Buabl ynpapnenus. [IpuHIunuanbHble CXEMbl JUCTAHIIMOHHOTO YIIPaBICHUS
TOPHBIMU MAIllMHAMU: TPEXIMPOBOJHAS, ABYXIIPOBOJHASA, BYXIPOBOJHAs 0e3 caMO(pUKCAlUU.
JlocTOMHCTBA U HEJIOCTATKH.

OcHoBHble TpeOOBaHMsSI K CXEMaM JMCTaHIIMOHHOTO  yIpaBieHus. Buuel  3amur,
IPEelyCMOTPEHHBIE B CXeMaX JUCTAHIIMOHHOTO YIpaBJIEHUS, OJIOKUPOBKA MOCIEI0BATEILHOCTH
BKJIFOYEHUS ITyCKaTENei.

JlabopaTopHo-nipakTHyeckoe 3ansatue  1.6.1

COopka M WHCHBITAHHE DIEKTPUYECKOM CXEMBbI UCTAHIIMOHHOTO YIPAaBICHUS YTOJIbHBIM
KOMOaHOM.

JlaboparopHo-nipakTuyeckoe 3ausatue 1.6.2

COopka U HCHBITAHHWE DJEKTPUUECKONM CXEeMbl JIUCTAHIMOHHOTO YIPABICHUS PYYHBIM
AIIEKTPOCBEPIIOM.

Paznen 2 DnexTpocHabkeHNe TOPHBIX TPEANPUATHN

Tema 2.1 DnexTpocHabkeHUE MMOI3EMHBIX MALIMH U MEXaHU3MOB

XapakTepucTuKa MPUEMHHUKOB 3JIEKTPUUYECKON SHEPTrUM B MOA3EMHBIX BbIpaboTKax. CriocoObl
OUTAHUS TIO/I3€MHBIX 3JIEKTporoTpeduTeneil. BriOop MecTa pacnonokeHHs HIEeHTpaJbHOU
noxzemuoi nonctanuuu (LIIIIT), ee ycrpoiictBo, o6opynoBanue. Pacronoxenue u ycTpoicTBo
pacrpenenuTeNbHbIX moa3eMHbIX MyHKToB (PIIIT) Hanpsikenuem caoime 1000 B.

Pynnuunas anmapatypa ympaBieHHs W 3alMThl  HanpsbkeHnem 6 kB. KowmrmuiekTHble
pacripenenutenbhble ycrpoiictBa (KPY) mist moazemHbIX ropHbIX BbIpaboTok. HasHauenwe,
THUIIbI, TEXHUYECKHE XapPaKTEPUCTUKU, YCTPOMCTBO, CXEMbI NEKTPUUECKUX COeTUHEHHH. Buabl
3al0UT U CUTHAJIM3AIMM. ODJIEKTPUUECKHE W MEXaHW4yeckue OJNOKUpOBKH. Pox ympaBieHwus,
BO3MO>KHbBIE HEMCIIPABHOCTH U CIIOCOOBI MX ycTpaHeHus. [1b mpu TexHnueckoM o0CIyKUBaHUU,
AKCIUTyaTallMl U PEMOHTE 3JIEKTPOYCTAaHOBOK HanpspbkeHueM cseime 1000 B.

OcHOBHbIE IPUHIUIIBI TOCTPOEHUS CUCTEM 3JIEKTPOCHA0XKEHUS MAIlIMH U MEXaHU3MOB OYHCTHBIX
U TIOATOTOBUTEIBHBIX 3200€B /IS IAXT C [MOJIOTUM, HAKJIOHHBIM M KPYTBIM 3aJIeTaHHEM IUIaCTOB.
IlepenBukHble TpaHCHOPMATOPHI U TpaHC(HOPMATOPHBIE NMOACTAHIMU AJISI MUTAHUSI MTOA3EMHBIX
norpeduteneii. Ha3HaueHwe, THUIBI, TEXHUYECKHE XapPaKTEPUCTUKU, YCTPOMCTBO, CXEMBI
JNEKTPUYECKUX COCOUHEHUM. BUabl 3aUT ¥ CUTHaIM3auuu. DIEKTPUYECKUE U MEXAHUYECKHE
OnmokupoBku. Ponx ympaBieHHs, BO3MOXXKHBIE HEHUCIPABHOCTH M CHOCOOBI HMX YCTpaHCHHS.
Ornpezenienre MOIITHOCTH U BBIOOP 000PYI0BaHUS yIaCTKOBOM TpaHC(HOpMaTOPHOU MOACTAHITIH.
[IlaxTHbIe KabenpHbIe ceTH. HazHaueHune, MapKu, CEUEHUs U JIOYCTUMBIE Harpy3KH Ha CUJIOBBIC



xubl kKabenst. CriocoObl MPOKJIa KK Kabemnei B 0I3eMHBIX TOPHBIX BBIPA0OTKAX.

OcHOBHbBIE METOJIBI pacyeTa, BEIOOpa U MPOBEPKHU KaOENIbHBIX ceTel, anmnapaTypbl YIPaBIeHUS U
3alUThl. PacueT HU3KOBOJIBTHOM KaOeNbHON CeTH MPH MyCKe U HOPMAJIbHBIX PEXKHUMAaxX paOOTHI.
PacueTr TOKOB KOPOTKOTO 3aMbIKaHUS.

JlaboparopHo-npakTuyeckoe 3anstue 2.1.1

N3ydyeHue KOHCTPYKIMH M cXeM »3JiekTpudeckux coeauHennit KPY wHanpspkenuem 6kB.
HcnplTaHue 37eKTpUUECKUX anmapaTos.

JlaGopaTopHO-TIpaKTHYeCcKOe 3aHsTHe 2.1.2

W3yuenne KOHCTPYKIUH U CXEM JIEKTPUUECKUX COSAMHEHUI epeABIKHBIX TPAHC(POPMATOPHBIX
nojcranimii. McnpiTanue TpanchopMaTOpHBIX MOACTAHIUH.

JlaboparopHo-nipakTuyeckoe 3anstue 2.1.3

[IpnoGpereHne HaBBIKOB COCAMHEHHMs] M peMOHTa kabeneil. lcmblTaHue MIaXTHBIX THOKUX
Ka0eJell mociie peMoHTa.

Tewma 2.2 DnexkTpocHaOXKEHHE PYTHUKOB U IIaXT

XapakTepucTUKa TOTPEeOUTENeH JJIEKTPOIHEPTUHM Ha TOPHBIX HpeanpusaTusx. Kareropum
NoTpeOUTENEH FIEKTPOIHEPTHH B OTHOILICHUU 00ECTICYeHHS HaJIS)KHOCTH UX JIEKTPOCHAOKEHUSI.
CxeMbl 3JIeKTPOCHA0KEHHS PYJHUKOB U IAXT.

YCTpolCcTBO BO3AYIIHBIX JHHHUM 3JeKTporepenad. TUNbl ¥ MapKd MPOBOAOB, CIIOCOOBI UX
KpEIUIEHUS U coelMHEeHUs. TUIbl U KOHCTPYKLIUU ONOpP. Y CTPONUCTBO KaOEIbHBIX JIUHUNA. THUIbI U
Mapku Kabesnel, criocoObl UX MPOKIAIKH.

Bo3nukHoBenune, Buabl U mociaeAcTBUs KOpoTkux 3ambikanmii  (K3). Tepmuueckoe u
3nexTpoauHamuueckoe AeiictBue TokoB K3. Xapakrepuctuka npouecca K3. Pacuer Tokos K3 u
CIOCOOBI X OTpaHUYEHUS.

DnexkTpooOopyAoBaHWE TOBEPXHOCTU IIAXT. DIJIEMEHTHl BBICOKOBOJBTHOTO 00OpPYAOBaHUS
nojacraniii. Ha3HaueHue, THIBI, TEXHUYECKHE XapaKTCPUCTHKU. YCTPOWCTBO W BBIOOP
U30JITOPOB, IINH, IPEAOXPAHUTENEH, pa3beIMHUTENEH, BHIKIIIOUATENEN HArPy3KHu, OTACIUTEIICH,
KOPOTKO3aMbIKaTeJIel,  MacisiHbIX M BO3AYUIHBIX  BBIKJIIOYATENEH,  H3MEPHUTENbHBIX
TpaHC(OPMATOPOB TOKA M HANPSDKEHHsI, PEaKTOpOB, CHIOBBIX TpaHchopmaTopoB. IIpuBobl
pa3beIMHUATEIIEH, BBIKIIIOUATEIEH HATPY3KH, MACIISTHBIX BBIKIFOYATEIICH.

KPV, tpanchopmaropHble MOACTAHIIUU. YCTPOMCTBO TJIaBHOW MOHM3UTENHHOM MOJCTAHINH
(T'TIIT). 3amuTHOE 3a3eMieHME Ha NojAcTaHUUAX. KOHTponb Haa COCTOSTHUEM H3OJISLUU.
JlokyMeHTanus Ha MOACTaHLUAX.

OO6mue cBefeHus o peselHoi 3amure. TUIBI pelie U UX KOHCTPYKTUBHBIE 0COOEHHOCTH. CXEMBI
peneitHON 3aIluThl JIMHUHN 3JIEeKTpolepeiad, CHIIOBBIX TpaHC()OpMaTOPOB U 3JIEKTPOABUraTeNei
HanpspkeHueM csbiie 1000 B.

3amyTa noACTaHIMK OT MPSAMBIX YapOB MOJHHHU. 3allUTa 3JIEKTPOOOOPYA0BaHUS OCTAHIUI OT
nepeHanpsbkeHus. Mepbl 6€301MacHOCTH TPU OOCITY>)KMBaHUM U SKCILTyaTalluy BbICOKOBOJIbTHBIX
annaparoB U dJIEKTPUUECKUX CETEH.

JlabopaTopHo-ipakTHUecKoe 3ansatue  2.2.1

Nzyuenne koHCcTpykuuit anekTpoodbopynoBanus ['TIII. McnbiTaHue 3MeKTpHUUYECKUX ammapaTroB
MOBEPXHOCTHOM MOACTaHIIUH.

JlaboparopHo-TipakTU4YecKoe 3aHsaTe 2.2.2

COopka cxembl peneitHo 3amuThl. McnbiTanue u HacTpoiika mpruOOpoB pesieitHON 3alUThI.
Tema 2.3 TeXHUKO-3KOHOMHUYECKUE TTOKA3ATENN HIEKTPONOTPEOICHHS TOPHBIX MPEANPUATHIA
OO6mue cBeIeHNs 0 TEXHUKO-DKOHOMUYECKHX MMOKAa3aTeNsIX AIEeKTponoTpeOdieHus. Y4er pacxoaa
AJIEKTPO3HEPTMHM HA TOPHBIX HNPEINPUITHAX. YIENbHBIE HOPMBI DPACX0la 3IJIEKTPOIHEPTUU
OTJIEIbHBIM TEXHOJIOTMYECKUM IPOIIECCOM TOPHOT'O TPOU3BOCTBA U MPEANPUATUEM B IIETIOM.
KoadduuneHT MoImHOCTH 351eKTpoycTaHOBOK. OrmpeneneHue OoOMIEmaxTHOro ko3 ¢uiuenrta
MOIIHOCTHU. [IpUYMHBI M TOCIENCTBUS HU3KOro Kodd¢uiueHTa MOIIHOCTH. PeakTuBHas
MOITHOCTb. MepOnpUATHS MO CHUKECHUIO MOTPEOJICHUs PEaKTHBHON MOLIHOCTH M CIIOCOOBI ee
KoMIteHcanuu. OpraHn3alOHHO-TEXHUYECKUE MEPOIIPUATHS 10 SKOHOMUU JIEKTPOIHEPTUH.
OmnpeneneHne OCHOBHBIX  TEXHHMKO-DKOHOMHUYECKHMX IIOKa3aTeled  AIIEKTPOnoTpeOsIeHus.
OnpezesieHre CTOMMOCTH JJIKTpodHeprun. Tapudukanus snexrposneprun. OnpeneneHue
ce0ECTOMMOCTH TPOJYKIMU IO 3JEMEHTY <BJEKTPOIHEPTHs», YACIbHOIO MOTpeOIeCHUS
3JIEKTPOIHEPTUU U SFHEPrOBOOPYKEHHOCTH TPYJa.

Tewma 2.4 PyaHu4Hasi CUTHAIU3AIMs U CBS3b



Ponp m HasHaueHume pyJHUYHON CHUTHAJIM3AallMM M CBSI3U. AmIaparypa  CHUTHAJIM3ALMM.
CT1BO0BasA, TPAHCIIOPTHAS U IUCIETYEPCKAsT CUTHATIU3ALU.
Buns! pyaauyHoi cBsa3y. [lucnerdyepckoe yrpasieHue IPOU3BOACTBOM.

Paznen 3 DnexTpoOe30macHOCTh

Tema 3.1 OnacHOCTh OPAXKEHUSI ATEKTPUUECKUM TOKOM

JleficTBrE 3JEKTPUYECKOTO TOKAa HAa OPraHrM3M 4YesloBeKa. Buabl mopaxkeHus. AHanu3 MpPUYHMH
aneKTpoTpaBMaTu3Ma. MakTopsl, ONpenesIOIINE CTENEHb MOPAXKEHUS JIEKTPUUYECKUM TOKOM.
@DakTOophl, BIMUAIOLIME HA UCXO0J NopaxeHus. OnacHOCTh MOPAKEHUSI ANEKTPUUYECKUM TOKOM B
CUCTEMaXx C M30JMPOBAHHON M 3a3€MJICHHON HEUTpallbio TpaHchopMaTopa.

Tema 3.2 3amuTa OT MOPaXKEHUS ANEKTPUUECKUM TOKOM

Mepsl 3alIUTHI OT NOPAKEHUS IJIEKTPUYECKUM TOKOM. Ha3zHaueHue, yCTpoMCTBO, KOHTPOJIb U
MPOBEPKa 3alllMTHBIX 3a3eMJICHUN B MOA3EMHBIX TOPHBIX BBIpaOOTKax. 3azeMJIeHHE MallluH,
anmaparos, IEPEeIBUKHOTO U IEPEHOCHOTO IEKTPOOOOPYIOBAHUS.

Ammaparbl 3alUTBl OT yTEYEK TOKa Ha 3€MIII0, MX Ha3HaueHue, YCTPOWCTBO, 00IacTh
IPUMEHEHHUs. Y CIIOBHbIE 0003HAUEHHUS, IPUMEHSEMbIE B CXEMax 3JIEKTPUUECKUX COCAUHEHUU.
XapakTepHble HEMCIPABHOCTH B CXEMAaX AJIEKTPUUYECKUX COCJMHEHUM anmapaToB 3aIlUThl OT
yTEYeK TOKa Ha 3eMJII0 M CIIOCOOBI UX YCTPaHEHHUS.

Oxka3zaHue MOMOIIM MOCTPaJaBIIMM OT BO3JACUCTBUSA AJIEKTPUUYECKOTO TOKa. TpeboBaHUA K
CHUCTEMaM 3a3€MJICHUS U allliapaTaM 3aluThl OT yTeYEK TOKa Ha 3EMIIIO.
JlaGopaTopHo-nipakTHYecKoe 3ansTue 3.2.1

N3yueHne KOHCTPYKUMH 3a3€MIIOIIAX YCTPOMCTB M CXEM DJIEKTPUYECKHUX COCIMHEHUU
anmapaToB 3alllMTBl OT YTEUEK TOKa Ha 3eMiIto. V3MepeHue CONpOTHUBICHMS 3alUTHBIX
3a3€MJICHUM.

KypcoBoe npoexktnpoBanue

Ilenu n 3a1auM KypcOBOTO IPOEKTUPOBAHNUSA:

- cUCTeMaTH3alus, paclIMpeHUe U 3aKperieHue 3HaHUH [0 TUCIUIUINHE;

- IPUOOpETEeHNE HABBIKOB MPAKTUYECKOTO MCIOJIb30BAHUS TEOPETUUYECKUX 3HAHUN MO BHIOODY,
pacueTry U MpoBEpKE AEKTPUUECKUX CETEH, alnapaToB yIpPaBICHUS U 3allUTHI;

- DPa3BUTHE HABBIKOB CaMOCTOSATEIBHOM pPabOTBI C HAyYHO-TEXHUYECKOM U CIIPaBOYHOM
JIUTEPATYpPOl.

KypcoBoit npoekt odopmisieTcs B COOTBETCTBUM C JICHCTBYIOIIMMHU TpeOOBAaHUSAMH, T.€. Ha
cTaHmapTHbix Jucrax ¢opmara A4. OObeM KypcoBoro rmnpoekTta cocrasiser 15-20
IIPOHYMEPOBAHHBIX JUCTOB TeKCTa. IIpn HamucaHuM KypcoBOro IPOEKTa CIELYET MOJIb30BaThCS
nevctyromumMu ['OCTamu. B KypcoBoM MpoeKTe MOHKHBI OBITH TPEICTABICHBI TaOIHUIIHI,
rpad UKy, OTpaXxarolue pe3yabTaThl pacCyeToB.

B kpyr TeXHMYECKMX MEPONPHUITHI BXOAT:

- TeMaTHKa U 00beM KypCOBOT'O NMPOEKTA;

- pa3zpaboTKa U BblJa4a MHIUBUIYAIbHBIX 331aHUHN JJIs1 BBIMOJIHEHHSI KypCOBOTO IIPOEKTA;

- obecrnieueHre 00y4arOMIMXCsl METOJUYECKOM U CIIPaBOYHOM JTUTEpaTypOil.

Haubonee nenecooOpa3Hol, B OTHOIIEHHWH peallM3alluM 3ajad KypCOBOI'O MPOEKTHUPOBAHUS,
sBIsieTcs TeMa «BbIOOp U pacdeT palMoHaNIbHOM CUCTEMBI AIEKTPOCHA0KEHHS yJacTKa IIaXThD».
Bei6op panuoHanbHOM CXeMbl 3JIEKTPOCHAOXKEHMS, HU3KOBOJBTHOW U BBICOKOBOJIBTHOM
KaOenbHOU CeTH, armnapaToB YIPaBICHUS U 3aIUTHI JOKEH 000CHOBBIBATHCS U MOJKPEIUIATHCS
COOTBETCTBYIOIIMMHU PACUETAMH.

[TpumMepHBIii IepedeHpb pa3ienoB, pEKOMEHAYEMBIX [T pa3padOTKU KypCOBOIO MPOEKTa:
Beenenue.

Kparkas xapakrepucTika ydacTka. Mexanuzamus padorT.

Br16op parmoHaIbHOM CHCTEMBI DJIEKTPOCHA0KEHUS ydacTKa.

Br16op HanpsixkeHuit.

Pacuer ocBemenus. Pacuetr u BbIOOp TpaHC(HOPMATOPOB JUIsl MUTAHUSI OCBETUTENIBHBIX CETEH U
PYYHBIX MEXaHU3MOB.

XapakTepuCTHKa IPUEMHUKOB 3JIEKTPO3HEPTUH.

OmnpeneneHre MOIIHOCTH U BBIOOP Y4aCTKOBOH MOJICTaHIINY.



Omnpenenenue ATUHBI Kabemei.

Pa3paboTka pacueTHOM cXeMbl AIEKTPOCHAOKEHHUSI MEXaHU3MOB y4acTKa.

Pacuer u Bb10Op Kabemnst HanpspKeHHEeM 6 KB, MUTAoIero y4acTok.

Pacuer u BbI0Op HU3KOBOJIBTHON KaOEIbHOM CETH MO MMYCKOBOMY M HOPMAJIbHOMY PEKHUMaM.
PacueTr TOKOB KOPOTKOTO 3aMbIKaHHS.

[TpoBepka ceyeHuss pabOUYMX KUJ KaOeneH Mo TePMUIECKON yCTOHYMBOCTH.

Pacuer u Bb100p KPY nHamnpsixenuem 6 kB.

Pacuer, BbI0Op 1 MpoOBepKa HU3KOBOJIBTHOM amnmapaTyphl YIPaBICHUS U MAKCUMAIbHOM 3aIlIUTHI.
KommiekToBaHne HU3KOBOJIBTHBIX PACIIPEAITyHKTOB.

Br160p cxeMbl JUCTAHIIMOHHOTO YIPaBIEHUS, CUTHAIU3AIMH U CBS3H.

Pacuer TeXHHKO-?)KOHOMHYECKHX TTOKa3aTeNIel JeKTPOCHA0KEHUS yIacTKa.

Pa3paboTka npoTHBOMOKAPHBIX MEPOTIPUSTUI U MEPOIIPHUATHIA 110 TEXHUKE OE30MaCHOCTH.

C nenpio cokpaiieHus: 00beMa MOSICHUTEIbHOM 3aITUCKU PEKOMEHTyeTCSL:

- KpaTko M JIAKOHUYHO NIPHUBOJUTH OOOCHOBAaHUSI IO BBIOOPY M pacyeTy HHU3KOBOJIBTHOM
Ka0eNpHOW CeTH, anmapaTypsl yIpaBIeHHs U 3alUThI, HE TOBTOPSTH OJHOTUIIHBIC PACUEThI;

- pe3yNbTaThl PACUE€TOB CBOJUTH B TAOIUIIBL;

- HE YYHTHIBaTb MEPEMBIYKM MEXKAY anmaparaMd, CKOMIUIEKTOBAHHBIMH B  €JIMHBIN
pacrpefenuTeNbHbBIA TYHKT; Npu pacdere TOKOB K3 pacueT ocCymecTBISTh METOAOM
NPUBEICHHBIX JIJTMH C UCIIOJIb30BaHHEM TaOJIHII.

Pa3paboTka pa3zenoB KypCOBOTO MPOEKTa OCYIIECTBISCTCS M0 WHIUBHIYaIbHOMY 3aJlaHHIO,
CKOPPEKTHUPOBAHHOMY MJIM BBIJIAHHOMY PYKOBOJIUTEIIEM IPOCKTA.

[IpuMepHBIil NepeyeHb HMCXOAHBIX JIAHHBIX JUISl BBIIOJIHEHUS KYpPCOBOI'O IIPOEKTAa: CHCTEMa
pa3paboOTKH, cXemMa OYUCTHOIO 32005, MOIIIHOCTh U YTOJI MaJIeHUs I1J1acTa, ONACHOCTh ILJIacTa 1o
ra3y " MbUIH, ra3000MIBHOCTH TUIACTa, BRIOPOCOOMACHOCTS IJ1aCTa, TUI KOMIUIEKca (Kperu), THIT
Kpenu CONpsDKeHUs, TN KomOaliHa (cTpyra), IMIMpUHa 3axBaTa kKomOaiiHa (cTpyra), cpeaHss
CKOpPOCTh TMOAauu KomOaiiHa (CTpyra), KOJMYECTBO JABHUTrareneil komOaiiHa (CTpyra), THI
MeXaHM3Ma Mojauu KoMOailHa, oOopyJqoBaHHME [UIsl yJEp’KaHUS OUYMCTHOro KomoOaiiHa,
o0opy/soBaHue s aBTOMaTHYEeCKOW BBIOOPKU M OMMYCKaHMsS THOKOTo KaOelns, TUI KOHBeiepa
OUMCTHOTO 32005, KOJIMYECTBO JBUTaTeNell KOHBeHepa, MeXaHHW3alus CPEICTB JOCTaBKHU I10
OTKaTOYHBIM  BBIPAaOOTKaM, JIGHTOYHBINH (TUIACTUHYATBHIN) KOHBeHep, Meperpyxarens,
o0opysoBaHuE NS NHUTAHMUS KpElmu KOMIUIEKca, OOOpyIOBaHUE [JIsl TbUICTIOAABIICHUS,
obopynoBanue s OOpbObl C BHE3aMHBIMHU BBIOpOCAMH, JIJMHA JIaBbl, CyTOUYHas J0ObIYa,
00beMHBIN BeC (TUIOTHOCTH) YIS, MPOJOJKUTEIHLHOCTh PA0OTHI y4acTKa Mo J00bIYe B CYTKH,
KOJIMUECTBO pabouyux B HamOoJee 3arpy:KeHHYI0 CMEHY, PAacCTOSHMS AJS MPOKIAIKU Kabems
HarnpsoxkeaueM 6 kB (ot LIITIT x TIVIIII, ot LIIIIT x PIIII-6, ot PIIII-6 x ITYIIII), mapka kabens,
nposnoxkeHHoro ot LIIIT k IIVIIII, MomHOCTe KOpOTKOro 3ambikaHus Ha mmHax LI,
paccrostaue ot LIIIII x PIIIT Hu3koro Hanpspokenus, pacctostaue ot PIIIT Hu3koro HanpsbkeHus 10
OKHA JIaBBbl, TUTI JIeOeTKU-TIEPEIBIKINKA JICHTOYHOTO KOHBelepa (Teperpyskartes ), MeXxaHu3aIus
MOATOTOBKU HUIII, PACCTOSIHUE JIJISI OCBEXKEHHMS IITpeKa (YKIoHa, OpemcOepra), OCBEIICHHE JIaBHI.
PexomeHmanMu 1Mo OpraHM3alMUd M O0ECHEUEHHIO KYpPCOBOTO IPOEKTUPOBAHMS SBISIOTCS
MPUMEPHBIMH.

Ilpumepul npakmuyeckux 3a0anuil 011 RPOMEHCYMOYHOU ammecmayuu

1. OnpenenuTh CTaTUYECKUH MOMEHT Ha Bajly JBUraTeisl MOJBEMHOIO KpaHa, a TaKkKe
MOIIIHOCTb, HEOOXOIMMYIO IJisi TOJBheMa Tpy3a U CKOPOCTh
BpallleHUs JBUTATENs, €CIIM Macca nmogHumMaemMoro rpyza m=5000kr,
a Macca kproka u 6moka m=300kr. [lepenarounsie yncna cTyneHen
peaykropa: i; = i2 = i3 =4; K.IL.J. CTyIIEHeW nepeaauu n;= y 2= 1 3
=0,92. JluneiiHas ckopocTh moabema Tpy3a v = 0,4M/c. [Iuamerp
Oapabana 1,2m.
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2. Jlama KuHeMmaTHyeckas CcXema T[puBoAa C
BpalaTelbHBIM JBIDKEHWEM. [Ipu BpalieHuu, Hampumep
MOBOPOTHOM  MmiIaTQopMbl  3KCKaBaTopa, C€O  CKOPOCTHIO
n/=0,025¢! cratmueckmii MOMeHT Ha miecTepHe | paBeH
M~3780Hm; k.m.a. kaxgoil mnapel nepemaun = 0,95, a
nepeaToyHble uncia nap i; = 2,7, i> = 2,8.

OHpe,I[eJ'II/ITI) CTaTHYECKUM MOMEHT U CTaTUYCCKYIO MOIIHOCTh Ha Bajly ABHUIaTCIIA.

3. Onpez[eJme HpI/IBe,Z[eHHHﬁ K Bajly ABHUIaTeJid MOMCHT HHCPpUHUU ypaBHOBemeHHOﬁ

OABEMHOM JIEOEIKH.

Hanbr: Maccsl nonaumaemoro rpyza m =3000kr; mopoxknero cocyna mgp = 2500kr;
npotuBoBeca m, = 4000kr; omHON BeTBM KaHata my = S60kr. MomeHThl mHepHuu: OapabaHa

4. OnpenenuTts BEIUYUHY

T

J=950kI"M%; epBoro 3y6uaroro koneca J;=250kI'm?; BToporo
J>=T0kI'm?*; Ttpetbero J; =150xI'm?*; werBeproro J,/=5SkI'm’
MaxoBblif MOMeHT portopa asuratens GD’ =400xkrm>.
[lepenarounsie uucna i;=5, Bropou i>=6. {lnamerp Oapabana
D=3wm. Ckopocts aurareins n=58000/MuH.

BpalllaloIlliX MOMEHTOB Ha Baily OapabaHa, HEOOXOJUMYIO MTPH
[IO/Ib€ME BArOHETKH BBEPX IO YKIIOHY NMPU YCTAHOBHUBILIEMCS
JBUKEHHHM, €CIIM Macca MoJe3Horo rpysa m = 750kr, macca
BAaroHETKH m, = 250Kr, AuaMeTp Kojeca BaroHeTku Dy =

kaueHus kosueca f = 0,05, k03 PUIUEHT TPEeHUS CKOJIBKEHUS

S ) 1;73‘\,;’%_\/ 35cm, auametp nandsl dy, = 5cM, KO3POUIMEHT TPEHHS

5

= narn = 0,08, xo>pUIHMECHT yBENHMUYCHHUS TPEHUS OT
RQ; b u b yB p

pedopn a = 1,4, nmametrp Gapabana nedbenku Ds = 0,5Mm,

K.1L.J. 6apabana 5 = 0,9, yroa Hak/IoHa moabeMa a=15",

5. OnpenenuTs BENTUUYUHY

G

T SER

BpalllaloIINX MOMEHTOB Ha Bally 6apabaHa, HEOOXOIUMYIO MPH
MOJbeME BArOHETKM BBEPX IO YKJIOHY TIPH pPas3TOHE
BAarOHETKH C YCKOpeHHeM 1M/c?, ecld Macca TMOIe3HOro
rpy3a m = 750kr, Macca BaroHeTku m, = 250Kr, nuameTp
Kojeca BaroHeTku D, = 35cm, nuametp nandsl dy, = Scwm,

N kodhdunreHT TpeHus kadeHus komeca f = 0,05,
el

H@ KodQPUIUEHT TpeHus ckoibxkeHus wnang u = 0,08,

* godpduIMEHT yBenuueHHs TpeHHs OT pedopn a = 1.4,

nuametp 6apabana nebenku Ds = 0,5M, k.11, 6apabana 7 = 0,9, yron HakiIoHa nogbema a=15".



6. OnpenenuTh BEIUYMHY BpaIAlOIIMX MOMEHTOB Ha Bally OapabaHa, HEOOXOIUMYIO MPH

S MOJbEME BArOHETKU BBEPX IO YKIOHY IPHU TOPMOKEHUU

\‘\ BATOHETKH C 3aMeJJICHHEM -1M/C?, eciii Macca IONEe3HOTO

— 25 rpy3a m =750kr, Macca BaroHeTku m, = 250kr, TuameTp
P

. 150 T KoJsieca BaroHeTku Dy = 35cMm, nuamerp nandsl dy = Scu,

“-«.;1::% K? kodbduureHT TpeHus kadeHus komeca f = 0,05,

S~/ KoodduumeHt TpeHus ckoabkenus wand p = 0,08,

TR Kod(ppuIMeHT yBenuueHus TpeHus oT pebdopn a = 1.4,
nuametp 6apabana nebenxu D = 0,5M, K.11.1. 6apabana 7 =0,9, yron HakinoHa noasema a=15".

7. OnpenenuTh BETUYHHY BpaIlalOIIUX MOMEHTOB Ha Bajy OapabaHa, HEOOXOAUMYIO MPU
~ cIycKe IycToil BaroneTku (yckopenus *1m/c?), ecinu macca
O \‘\ 1oJIe3HOro rpy3a m = 750 kr, Macca BaroHeTKH m, = 250kr,
e & & IUaMeTp Kojeca BaroHeTku Dy = 35cM, amamerp mandgsl
"-k_a ) 155 d,/=5cMm, koapdunuent tpenus kadenus koneca f = 0,05,
\}ﬁb\ ‘w kodhdunmeHT TpeHus ckombxkeHus mand u = 0,08,
M"‘"‘\Q:J ko3¢ (ULIMEeHT yBenuueHusi TpeHus oT pebopn a = 1.4,
= numametp Oapabana nebeaku Ds = 0,5M, k... Oapabana #n =

0,9, yron HakiOHa mogbeMa a=15".

8. I'enepaTop noctosiHHOro Toka [151 ¢ mapanensHbIM BO30YX/I€HUEM UMEET: MOLIHOCTb
P, =5xBr; nanpsbxenue U, = 230B; ckopocts Bpatenus n, = 145006/MuH; conpoTUBIEHHE LIENU
akopss R, = 0,6350M; compoTuBieHre OOMOTKH BO30OyxkaeHUs Ry = 910M; MarHuUTHBIE U
MexaHnuueckue norepu Py = 0,052P,. Onpenenutb HOMUHANBHBIN TOK gkops, IC oOMoTKH
SKOPsI B HOMHHAJIBHOM PEXUME, DJIEKTPUUYECKHE MOTEPU U CyMMapHbIe OTEPHU, MOTPEOIIEMYIO
(Mexanuueckyro) mourHocTh U KII/] B HOMHHAIBHOM pekuMe.

9. T'eneparop MOCTOSIHHOTO TOKa C MNapauIeIbHBIM BO30YXJICHHEM HMEET: YUCIIO Tap
IIOJIFOCOB p = 2; YMCJIO BUTKOB SIKOPst W = 124; 4yncio nmap napasuleNIbHbIX BETBER a = 2; CKOPOCTh
Bpamienus n, = 285000/mMuH; compoTuBieHue uenu sikops R; = 0,04 OM; TOok 0OMOTKH
Bo3Oyxaenus [, = 2,0A; DJ1C B HOMHHaNbHOM pexume E, = 234,4B; HOMHUHAJIBHBIA TOK
renepatopa I, = 108A, KIIJI 7 = 0,89. Onpenenutb MOIIHOCTH 3JIEKTPOMATrHUTHYIO,
noTpelIsIeMyI0 U Ha BBIBOJIaX T'€HEPATOpa, CyMMY MIOTEPh, TOTEPH NIEKTPUUECKHE, J0OABOUHBIE,
MEXAHUYECKNE U MAarHUTHBIE U HANPSYKEHUE XOJIOCTOTO X0a FeHepaTopa.



10. JIBuratenb MOCTOSTHHOTO TOKa C MapajuieIbHBIM BO30YKICHHEM UMeeT: HanpspkeHue U,
= 220B; Tok I, = 43A; ckopocth BpamieHus n, = 100006/MUH; COMPOTUBIICHUE LIETIH SKOPS R; =
0,30M; HOMHHAJIBHBIH TOK 00MOTKH BO30OyxkaeHus I, = 1,5A. Onpenenuts 4acToTy BpalleHUs
SIKOPSI, €CITM HaIpsDKEHUE, MOABEACHHOE K 00MOTKe sSKOpsi, MoHM3UTh 10 200B, a Bpamiaromuii
MOMEHT Ha BTy JBUTATENsI U TOK BO30YKICHUS OCTaBUThH IPU 3TOM HCH3MEHHBIMHU.

11. YeThIpeXIoMOCHBIM JBUTATENbh MMOCTOSSHHOTO TOKa C MapajlyiebHBIM BO30YXKICHHEM
umeeT: Hanpsikenue U, = 220B; Tok [, = 102A; ynciio nap mosatocoB p = 2; YUCIIO TPOBOJHUKOB B
oOMoTke sikopst N = 600; uncino nap napajulesibHbIX BETBEH a = 2; MarHUTHBIA NOTOK @ =
1,4-102B6; conmpoTupieHne 0OMOTKH skops Ry = 0,10M; Tok 06MOTKH Bo3OyxaeHus I, = 2,0A.
Omnpenenuts D/IC 0OMOTOK SKOps,, HOMHHAJIBHYIO YAacTOTy BpallleHHs, HOMHHAJIbHBINA
Bpatatonuit MomeHt, KI1/I, conpoTuBienue myckoBoro peocrara npu myckoBoMm Toke I, = 3/, u
MYCKOBOM TOK IIPH OTCYTCTBUU ITyCKOBOTO PEOCTATA.

12. JIBurarenb MOCTOSIHHOTO TOKAa HE3aBUCUMOIO BO30YXKICHHUS BKIIOUYEH B CETh
HanpsbkenueM Uy, = 220B u npu HoMuHanbHOM Bpaiaromem momente M, = 101,7Hm pa3BuBaer
ckopocth Bpamenus n, = 75000/mMun npu KI1J 7, = 0,75. ConpotuBnerns 0OMOTKH sIKOpst R, =
0,4430M, obmoTku BO3OyxaeHuss Ry, = 0,1970M, cONpOTHBICHHE ITyCKOBOTO peOCTaTa
R,=1,170M. OmpenenuTs HOMHUHAIBHYIO, TOTPEOIIEMYI0O U 3JIEKTPOMAarHUTHYIO MOIIHOCTH H
ITyCKOBOM TOK JIBUTATels IPU HEU3MEHHOM U,.

13. IMaciopTHBIE JaHHBIE ACHHXPOHHOTO KOPOTKO3aMKHYTOTO IBHTATENs: CKOJBbKEHHUE
5,=0,05; oOMOTKa cTaropa COeAMHEHa B 3B€3]ly M IMOJKIIOYEHAa K CETH MEePEeMEHHOr0 TOKa C
nuHeHbIM HanpsbkenneM U; = 380B; uunciio BUTKOB B Kax10i (asze cratopa w; = 88, wr = 12;
MarHuTHbIH 10T0K @, = 1,21-10°B6; 06MoTOuHBIH Kosduiment ctatopa K,; = 0,92, potopa K>
=0,95; yactora Toka f'= 50m.

Omnpenenuty DJIC, unaymupyemyro B ¢asze cratopa W poTopa MPU HEMOJIBIKHOM H
Bpalaromemcsi porope, ko3ddunuent tpancopmanuu u npoueHTHoe cootnomenue 3JC ot
TIOJTBOJTMMOTO HAIPSHKEHUST OOMOTKH CTaTOpA.

14. TlacnopTHbIE JaHHBIE ACMHXPOHHOTO KOPOTKO3AMKHYTOT'O JBUTATENs: HaNpsHKEHHE
380/220B; nHoMmHambHass MomHOCTE P> = 40kBT; HOMHHAaIBbHas CKOPOCTh BpaIICHUS
n2=98006/mun; KIT 77, = 91,5%; ko3¢ durment momuoctu cose , = 0,91, KpaTHOCTH TyCKOBOTO
Toka K; = 5 u myckoBoro Mmomenta Ky = 1,1; meperpy3ounas crmocooHocTs asuratens A = 1,8.
Ornpenennuts YUCIIO nap MOJ0COB, HOMUHAIBHOE CKOJIbXEHUE, HOMUHAJIbHbIE MAKCUMAJIbHBIN U
MyCKOBOW MOMEHTHI, HOMHHANBHBIM M IYCKOBOW TOKHM ABUTATENs] NIPU COSAMHEHUU OOMOTOK
CTaTOpa B TPEYTOJIbHUK U 3BE31Y.



15. Tpexda3Hplii IECTUNONMIOCHBIA ACHUHXPOHHBIA JBUTATENb JBUTATE€llb HMMEET
MacropTHbBIC NaHHbIe: HanpspkeHne 380/220B; HomuHanbHas MOIHOCTE P> = SkBT; HOMUHANBbHAS
ckopocTh BpatieHus 12 = 940 o6/mun; KILI 77, = 74,5%; koaddunuent momHoctu cose , = 0,91.
OnpenenuTs MOIHOCTD, TOTPEOIISIEMYIO OT CeTH P, HOMUHAIILHOE CKOJIbKEHIE, HOMUHATbHBIN U
MYCKOBOM TOKH JABUTATEJIS IPU COSTUHEHUH OOMOTOK CTaTopa B TPEYTOJbHUK U 3BE3Y.

16. PaccuutaTh MOIIHOCTb JBUTaTENs JJIA 3JEKTPONPUBOJIAa BEHTUIATOPA, CO3JIAIOIIETO
napienue rasza H = 76 H/m? npu pacxone O = 15 M>/c u BBIOpaTh CHCTEMY NPHUBOJIA.

17. Hacoc, paGoTaroniuii B MPOJODKUTEIBHOM peKUME, co3aaeT Hamop H = §8,2Mm mpu
npoussoutensHocTy Q = 0,5m°/c, ckopoctu Bpamenus n = 95006/mun, KIIJI n = 0,6,
yensHol Macce Boabl ¥ = 1000H/m>. Onpenenuts MOMIHOCT JBUTAaTeNs M BHIOPATh CHCTEMY
IIpUBOJA HAacoca.

18. BbiOpaTh acCHHXPOHHBIN ABUTaTENb JI BEHTWIATOPA, €CJIN IPH YacTOTE BPAIlCHUs 1 =
47500/MuH Bpamatomii MomeHT coctasnser M = 10H/m. HomunanbHas yactora BpalieHus ny
95000/MuH, a 3aBUCUMOCTh MOMEHTa BEHTUJIATOpa OT COOTHOLIEHMS 4acTOT BpAIllEHHs 3aJaHa
ypaBHenueM M, = M(n./ n)°.

19. JIBurarenb NOCTOSTHHOTO TOKa MMeeT HampsbkeHue nutanus U, = 220B u ckopocthb
Bpauenus n, = 100006/muH. I'paduk n3mMeHeHus Toka npu padboTe MexaHu3Ma 3a/laH B TaOJIuIle.

Tok, A 4 3 2 4 3 2
0 0 0 0 0 0
Bpewms, ¢ 1 1 3 1 1 3
20 80 00 20 80 00
Ornpenennuts MOIHOCTD IBUTATEIIS.

20. BriOpaTh ABUraTe b MOCTOSHHOIO TOKA JUIS MOJABEMHOTO MEXaHU3Ma, paboTaloIero B
MTOBTOPHO-KPAaTKOBPEMEHHOM DPEXHMME, €CIIM LUKI Ipojaoipkaercs 135 ¢ m umeer cienyromue
paboune pexuMbl

Hom ] 2 3 4
ep

Mom 500 225 150 50
eHT, Hm

Bpe 5 20 5 15
ML, C




Heo6xoaumas yactoTa Bpauienus apuratens n = 74000/MUH U HOMHHAJIbHOE HANPsKEHHE
U, =220B.

21. BeiOpath aBurareib Uisl HEPETyJIUPyEMOro NMoAbEMHOIO MEXAHU3MA, €CJIU U3BECTHO,
4yTO Bec moaHumaemoro rpysa F = 1500H, makcumanibHasi BeIcOTa nmojabemMa 4 = 15M, CKOPOCTh
noxbema v = 0,3M/c, MPOIOIDKUTENBHOCTE KperuieHus rpy3a ¢ = 60c, KI1J] mexanuzma 77 = 0,6,
nuametp 6apabana edenku d = 0,4Mm.

Onpenenuth (aKTUYSCKYIO TPOAODKUTENbHOCTh BKIOYeHHs [1B%. IlepecuntaTh
MOIIIHOCTb JBUTaTeNst co ctanaaptHoii [1B% = 40% na daxtuueckyro [1B%.

22. Kounseliep paboTaeT B IPOJ0JDKUTEIBHOM pexxuMe. BpiOpaTh ABUraTeh NepeMEeHHOT0
TOKa CO CKOpPOCTBIO BpamieHus n = 288000/MHH, CO3ar0IIEro CKOPOCTh JIGHTHI v = 3,5M/c mipu
TsarosoM ycunuu £ = 1000H u KIIJL 77 = 96%.

23. OmpenenuTh SKBUBAJEHTHBIH MOMEHT, HSKBHUBAJEHTHYIO MOIIHOCTh M BbIOpaTh
JIBUTATEllb, €CJIM YacToTa BpameHuss n = 150000/muH, ob1iee Bpemst LIMKJIa cocTaBiser 4, = 15c,
BpeMsi pabOThl XapaKTepU3yeTCsl:

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

24. OmpenenuTh MOIIHOCTh JABUraTelNs A MEXaHW3Ma, €CIM 4acToTa BpallleHHs n =
72006/mMuH, ob111ee BpeMst LIMKJIa cocTaBisieT &, = 120c, BpeMs pabOThl XapaKTepU3yeTcs:

t1=4c, M; = 588Hwm;
t2=18c, M =245Hwm;
t3=13c, M;=147Hm.

25. OnpenenuTh MOIIHOCTD JIBUTATENS IOABEMHOIO MEXaHHU3Ma, €CJIM YacTOTa BPaIlIeHUs 1
= 72506/muH, ob11ee BpeMs 1ukia f, = 120c, BpeMs paboThl XapaKTepH3yeTcs:

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

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



7 OueHo4YHbIEe CpeCTBA JJIA POBeIeHNsI IPOMEKYTOYHON aTTecTAlUN

[IpomexxyTouHass —aTrecTalMs MMEET LEJIbI0 ONPEACIUTh CTENEHb JAOCTHXKCHMS
3allJJaHUPOBAHHBIX ~ pE3yJIbTaTOB  OOy4eHUS 1O  AMCHUIUIMHE  "DJEKTPONPHUBOJ  H
3JIEKTPOCHA0XKEHHNE TOPHBIX MALIMH " 3a epuoj o0y4eHHsl U IPOBOAUTCA B GopMe 3ayeTa.

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHS] U OLIEHOYHbIE CPeACTBA JJs NPOBeIEHUs!
NMPOMEKYTOYHOM aTTeCcTaAlluM:

Kon Nunukatop AoCTHXEHUS

OneHouHbIE CpesicTBa
HHJUKaTOopa KOMIIUTCHIINN

IIK-3: Cnoco0eH pa3padaTbiBaTh U J0OBOJAUTDH /10 HCIOJHHUTE/IEH HAPSAbI M 3alaHUs HA
OCYIIEeCTBJIEHHE MPOEKTHPOBAHUS M DKCILIYaTAIMM T'OPHBIX MAIMH U 000py10BaHMNs,
KOHTPOJIMPOBATh Ka4eCTBO PadoT U 00ecneYnBaTh NPAaBUJIbHOCTh BBHINIOJTHEHHST HX
HCIIOJTHUTEIAMHU, COCTABJIATH I'PapuKu padoT U NepCcneKTUBHBIE IJIAHbI, MHCTPYKIHUH,
CMEThI, 3asIBKH HA MAaIlIHHBLI M 000PY/I0BaHNeE, 3aNI0JIHITh HE00X0AUMbIe OTYEeTHBbIE
JOKYMEHTHI B COOTBETCTBHH C YCTAHOBJIEHHbIMH (hopMamMu

[K-3.1 [Inanupyer n
OpPraHHU30BBIBACT Teopetnueckue BOMpOCHl K 3a4yeTy (mepeyeHb
s dexTruBHyIO paboTy BOIIPOCOB MPUBEAEH B pazjeiie 7

TOPHBIX MAIlIUH U
000pyI0BaHUS

I1K-3.2 Ocy1iecTBIIsSIET KOHTPOJIb
KadecTBa
MIPOEKTUPOBAHUS U
JKCIUTyaTalliy U PEMOHTA
TOPHBIX MAIlIUH U
000pyI0BaHUS C TEITBIO
MTOBBILICHUS UX
HaJIEKHOCTH

[TpakTiyeckue 3a1anus AJs 3a4eTa (IPUMEPHBIiA
MepeyYeHb 3aJJaHUI IPUBEJEH B pa3aene 7,

I1K-3.3 Odopmaser 3a9BKH Ha
MaIIHbI 1

obopynoBaHwue, Teopernueckre BOMPOCH K 3adeTy (TepedeHb

3aI10JIHATH HCO6XOI[I/IMLIC BOIIPOCOB TPHBEJIEH B pasjielie 7
OTUYCTHBIC TOKYMCHTEI B

COOTBETCTBUH C
YCTaHOBIIEHHBIMU
¢dbopmamu.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHUH
OLICHUBAHMUS:

[TpomexxyTouHasi aTTecTalysl MO IUCHUILIMHE «DJIEKTPONPHUBOJ U 3IJIEKTPOCHAOKEHHE
TOPHBIX MAIIMH» BKJIOYAET TEOPETUUECKUE BOMPOCHI, O3BOJISAIOIINE OLICHUTh YPOBEHb YCBOCHHUS
00y4aromuMuCs 3HaHUH, U MIPAKTHYECKUE 3aJJaHMs, BBIBISIONINE CTENIEHb C(OPMUPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCSA B (hopMe 3aueTa.

3aueT 110 JaHHON TUCUMIUIMHE IPOBOAUTCS B YCTHOM (pOopMe 110 TEOPETUUECKUM BOIIPOCAM.

IToxa3aTen U KPUTEPHH OLlCHNBAHUS 3a4eTa:

— Ha OILICHKY «3a4YTEeH0» — O0Yy4Yaroluiics AeMOHCTPUPYET YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM BBILLIE IOPOTrOBOIO: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIyCKAalOTCS
HE3HAYUTENIbHbIEC OIMOKU, HETOYHOCTH, 3aTPyJHEHUS IIPU AHATUTUYECKUX Ollepalusix, HepeHoce
3HAaHUM U YMEHUI Ha HOBbIE, HECTaHIaPTHBIE CUTYALUH.

— Ha OLEHKY «He 3a4TeHo» — oOydaroluiica AeMOHCTpupyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 Marepuayia, JONYCKAaeT CYUIECTBEHHbIE OIIMOKM, HE MOMKET I[10Ka3aTh
UHTEJUIEKTYaJIbHbIC HaBBIKU PELIEHUS MPOCTHIX 3a1au.

s mpoBeleHHUs KOHTpPOJIS 3HAHWW, YMEHUH W HABBIKOB CTYJICHTOB IO JHUCIUILIAHE
pa3paboTaHbI:

— TEOPETHUECKUE BOIIPOCHI JIJIsl CAMOKOHTPOJISI IPU TIOATOTOBKE K 3a4ETy;

IlepeyeHb NIpUMEPHBIX BOMPOCOB /IS 3a4€eTa

1. Ymo exooum 6 cucmemy @HeutHe20 21eKmMpoCHAOICEHUsL 20PHO20 NPeOnpuAmus?

2. Kakoe 006opyaoBaHue u cXxeMbl TpUMEHSIOTCS Ha KPY oTxoIsmux oT moacTaHIuy THHUSIX ?

3. Kakue HUCTOYHUKHM CBETa U OCBETUTEIbHbIE NPUOOPHI MPUMEHSIOTCS Ha TOPHBIX
peanpusaThsaX?

4. KakoBbl cxemMbl U O0OpyIOBaHHE NEPEIBUKHBIX KOMIUIEKTHBIX TpaHC(HOPMATOPHBIX
MOACTAHITUIN?

. Kakumu napameTpaMu XxapakTepu3yrOTCsl CBETHIIBHUKH?

. KakoBbI Ha3HaueHune, cXxeMbl 1 000pyI0BaHUE MTEPEIBUKHBIX MPUKIIIOYATENbHBIX TYHKTOB?

. Kakue TpebGoBaHMs NPebsBIAIOTCSA K CXEMaM JIEKTPOCHA0XKeHHs KapbepoB?

. KakoBbI THIIOBBIE CXE€MBI BHYTPEHHETO AJIEKTPOCHAOKEHUS KapbepOB?

9. Kakue TpeOoBaHUS NPEABABISIOTCS K CXEMaM 3JIEKTPOCHAOKEHNUS IaxT?

10. KakoBbI TUIIOBBIE CXEMbBI BHYTPEHHETO 3JIEKTPOCHA0KEHUSI 000raTUTENbHbIX (haOpuK?

11. Yto siBIsIE€TCS MICTOUHUKOM JIEKTPO3HEPTUH HA TOPHBIX MTPEATPUATHSIIX ?

12. Kakoe 31eKkTpoo00opyJ0BaHNE YCTAaHOBJIEHO Ha OJHOKOBILIOBBIX 3KCKaBaTOpax?

13. KakoBbI cXeMbl BHELTHETO 3JIEKTPOCHA0KEHUS TOPHBIX MPEANPUATHI?

14. KakoBbl IPUYUHBI HU3KOTO KO3(PPHUIIEHTa MOIIIHOCTH?

15. KakoBbl 0COOEHHOCTH 3NEKTPUDUKALUN OTKPHITHIX TOPHBIX PabOT?

16. Kakoe smekTpoo0opy10BaHNEe YCTAHOBIIEHO HAa OYPOBBIX CTaHKax?

17. KakoBbI 0COOEHHOCTH 3NEKTPUDUKALIUY 1TAXT?

18. Kakoe 31ekTpoo0opy10BaHNEe YCTAHOBIIEHO HA MHOTOKOBIIIOBBIX SKCKaBaTopax?

19. KakoBbI 0COOEHHOCTH 3NEKTPUDUKALIUN 000TaTUTETbHBIX (habpuK?

20. Kakoe smexkTpoo0opy/10BaHNE YCTAHOBIICHO HA KOHBEHEPHBIX YCTAaHOBKAX?

21. Kakue pexxuMbl HEUTpaiu 3IJIEKTPHUUECKUX CETeH HCHOJB3YIOTCA Ha O0OraTUTENIBHBIX
(habpukax?

22. Kakoe 31eKTpoo0opy0BaHUE YCTAaHOBICHO Ha MOJBEMHBIX YCTAaHOBKAX IIAXT?

23. Kakne pexrMbl HEUTPaJIH dJIEKTPUUECKHUX CETEH UCIOJIB3YIOTCS HA Kapbepax M IaxTax?

24. Kakoe 31eKTpooO0pyI0BaHHE YCTAHOBICHO Ha KOMIIPECCOPHBIX YCTaHOBKaX?

25. B yeM  JOCTOUMHCTBA U HEIOCTATKH CceTH C M30JIMPOBAHHOMN u
I1yX03a3eMJIEHHOWHENTpaIbIO?

26. Kakoe 31ekTpoo0opy/10BaHNE YCTAHOBJICHO HA BOJAOOTIMBHBIX YCTAaHOBKAX?

27. Ot Kakux (pakTOPOB 3aBUCUT TOK YTEUKH B AJIEKTPUUECKON CETH IAXThI HAPSIKCHUEM JI0

1000B?

0 3 O\ D



28.

29.

30.
31.

32.
33.
34.

35.

36.
37.

38.
39.
40.
41.

42.

43.
44.
45.
46.

47.
48.
49.

50.

Kakoe snexTpoobopynoBaHre yCTAaHOBJICHO HAa BEHTHJIITOPHBIX YCTAaHOBKAX TJIABHOTO
MPOBETPUBAHUS?

Kak ocyiectBisieTcst KOHTPOAb H3OJISIIUU B JIEKTPUUECKUX CETAX HAMpPSHKEHUEM [0
1000 B?

Kakoe a5ekTpoobopy1oBaHNE YCTAHOBICHO HA TATOBBIX MOJICTAHIUSIX?

Kakwue anmapatel 3amumiaroT OT yTe4eK TOKa Ha 3€MJTIO B CeTsAX HampsbkeHueM 10 1000
B?

Kak ocymiecTBisiercs 3ammura oT ofHO(ha3HbIX 3aMbIKaHHi B ceTsax Boime 1000 B?

Ha xakoMm npuHImne padboTaer 3aiuTHOE 3a3eMIIeHUE?

Kak onpemenstorcsi SIIEKTpUYECKHE HArpy3KH OJIEKTPONPHEMHHMKOB, JHMHUH |
TpaHchopmMaTopoB?

Kakue cucrempl u 00OpyHOBaHHE 3JIEKTPUYECKOTO OCBEIICHHS IPUMEHSIOTCS Ha
Kapbepax?

Kaxk onpeznensiercst KaprorpamMmma Harpy30K U MECTa PacIoJIOKEHHS OACTaHIUI?

[lo xakuM HoOpmMaMm U Kakue paboune MecTa 00ecrneYMBarOTCs HCKYCCTBEHHBIM
OCBELICHUEM?
Kax ocymectBnsiercs Beioop Tpanchopmaropon ['TIIT?
Kakue pabourie MecTa 1 Kak pacCUUTHIBAETCS OCBEIIEHUE TOYSUHBIM METO10M?
Kak npousBoauTcs pacyeT JUHUMN 3JIEKTpoIiepeiadn sl TPYIIIbI 31EKTPOIPUEMHUKOB?
Kakue paboume mecTa M Kak pacCUMTHIBACTCA OCBEIICHHE METOA0M Kod(duiueHTa
UCI0JIb30BaHUA?
KakoBbl OCHOBHBIE DJHEpPreTUYECKUE TMOKA3aTeldH DJIEKTPOXO3SCTBA TOPHBIX
HpEeANPUATHI?
KakoB nopsiiok pacueTa OTKJIOHEHUH HAMPSHKEHUS Y JIEKTPOINPUEMHUKOB?
Kak paccuntbiBaeTcs 3alIUTHOE 3a3€MJICHHUE Ha Kapbepax?
B 4em 3akiarogaercs METOl OTHOCUTEIBHOM OCBEIIEHHOCTH pacuyeTa OCBEIEHU?
Kak ocymectBisiercss HOpPMHpPOBaHME pacxoja JJIEKTPOSHEPTMH HAa TOPHBIX
pEeANPUATHAX?
Uto Takoe k03P PUIMeHT MOIHOCTH U KOADPHUITUEHT peaKTUBHON MOIIIHOCTHU?
Kak ocymecTBisiercs ydeT u TapupuKaius SJIeKTPOIHEPTHH HAa TOPHBIX MPEANPUATHIX?
Uro Takoe HE3aBUCUMBIH HCTOYHHMK MHUTAaHUS B CHCTEME 3JIEKTPOCHAOKEHUS TOPHBIX
MIPEANPUATHI?
UYro Takoe pacyeTHbIE AIEKTPUUECKUE HArPY3KH U KAKUMU METOAaMU OHU OTIPEIETSIOTCS?

51.KakoBbl 0OCOOEHHOCTH YCIOBHUH SKCIUTyaTalldd 3JIEKTPOOOOpPYIOBAaHUS MalIMH U

52.

KOMIIJICKCOB KapbEpOB U Tpe6OBaHI/I$[, NpEABABIACMBIC K MCIIOJIHCHUIO KapbEpHOTO
ANEKTPOOOOPYTOBAHUS.

CocTaBUTh HKPATKO OIMHMCATh JBJICKTPUUCCKYIO CXEMY IIpUBOAAa XOJOBOIro MCXaHH3Ma
pPOTOpPHOTO 3KCKaBatopa mo cucreme ['-J], kpaTko omucath W OXapaKTepU30BaTh €
0COOEHHOCTH.

53.0xapakTepr30BaTh OCOOCHHOCTH YCIOBUH 3KCIUTyaTalluy 3JIEKTPOOOOPYOBAHUS MAIIUH

U KOMINICKCOB HIaXT W MNEPCUUCIUTDH Tpe6OBaHI/I$[, NpEABABIACMBIC K HCIIOJHCHUIO
ANEKTPOOOOPYTOBAHUS.

54.0xapakTepu3oBarh padoune peX UMbl M Harpy304Hble IUTPAMMBl AJIEKTPONPHUBOIOB

55.

56.

57.

58.

IJIAaBHBIX MEXaHW3MOB MHOTOKOBIIIOBBIX 9KCKaBaTOPOB.

CocTaBUTh W KpPaTKO OMHUCATh CXEMY JJIEKTPOOOOpYIOBAaHWS W YIPABJICHUS CTaHKa
BpalaTeIbHOro OypeHusi ¢ MHOTOJBUTaTeIbHBIM IIPUBOIOM.

Kpatko oxapakTepn3oBaTh yCIOBHS BO3HHKHOBEHHS ITOKAapPOB OT JIEKTPUIECKOTO TOKA,
MEpBI UX MPERYNPEKICHNUS U CIIOCOOBI TYIICHUS.

OxapakTepr30BaTh OCOOCHHOCTH YCIOBUH 3KCIUTyaTallMy JIEKTPOOOOPYJOBAaHHS MAIINH
U KOMIUIEKCOB 000TaTUTENbHBIX (PaOpUK M NEepeUrCIUTh TPeOOBaHUS, MPEIbIBIIEMbIEC K
UCTIOJTHEHHUIO 3JIEKTPOOOOPYIOBAHUS.

Kak ocymecrBisercss TnpoBepka UM HCIBITAaHUE  3a3€MIIIOLIMX  YCTPOMCTB

AIIEKTPOYCTAaHOBOK Kapbepa?



59. OxapakTepu3oBaTh padOYHe PEKUMBI M HArpy304HbIE AMArpaMMbl AJIEKTPOIPUBOJIOB
IJIABHBIX MEXaHU3MOB OJHOKOBIIOBBIX KCKaBaTOPOB.

60. CocTaBUTh U KPaTKO ONKCATh IPUMEPHYIO CXEMY 3a3€MIISIIOIIEH CETU Kapbepa U yKa3aThb
IIapaMeTPbl €€ OCHOBHBIX 3JIEMEHTOB.

61. IlpuBecTH HMpHUMEpHBIE CXEMBI AJIEKTPOCHAOKEHUs HEOOJBIINX, CPEAHUX U KPYIMHBIX
KapbepoB, 0003HAUYUTh OCHOBHBIE 3JIEMEHTBI U KPATKO OIUCATh UX OCOOEHHOCTH.

62. CocraButh cxemy nepsuuHoil kommyranuu ['TII1 roproro npeanpusatus i NepBUYHOIO
HanpspkeHus 35 kBc koporko3ambikateneMm u otnenurtesneMm. Ha I'TIIT ycranoBieHo nsa
cunoBbIX Tpancpopmaropa TM—10000/35.

63. Ilepeuncnutbh OCHOBHbIE TpeOOBaHUS, KOTOpbIE HEOOXOAMMO CcOONIONATh IpH
npoextupoanuu I'TIII kapsepa.

64. Ilepeuncnuth OCHOBHbIE TpeOOBaHMUs, KOTOPble HEOOXOAWMO BBINIOJHATH IPU
MPOEKTUPOBAHUN  yYACTKOBBIX KapbepHBIX TPAaHC(HOPMATOPHBIX TMOACTAHIMHA U
IIPUKJIF0YATEIbHBIX ITYHKTOB.

65. OOBSCHUTH TPHPOLY BO3HUKHOBEHHS AaTMOC(EpHBIX NEpEHANPSDKEHUH M CIOCOOBI
3aIUThI BO3LYIIHBIX CETEH OT IPO30BBIX PA3PsI0B.

Ilpumepvl npakmuyeckux 3a0anuil 011 NPOMEIHCYmOUYHOU ammecmayuu

Sﬁ Homep . Bpems Ha
. S 3| sansms eMa 3aHATUS IIpOBE/ICHUE
S 9 2 3aHATHA (Yac.)
X o =
3. 3,4 1. Pacuer moazeMHoii anekTpuueckoit cetn | 1
3 6 1. Pacuer TOKOB KOpPOTKOIO 3aMbIKaHHS B 1
MO/I3€MHBIX YYaCTKOBBIX CETSIX
4 3 2. Boibop amnmaparypel yhpaBleHHs U 0.5
3alUTHI
4;5 10 3. Bb160p ycTaBOK 3aIUTHI 0,5
6. 14 4. Pacuer 3alUTHOTO 3a3eMIICHUA | |
ANEKTPOYCTAHOBOK.
7 16 5. Pacder  BIEKTPUYECKOTO  OCBELICHHS 1
pabouux MecT.
6. KommeHcanus peakTHUBHONW MOIIHOCTH.
OnpeneneHne MOIIHOCTH W 4Hcia
9. 18 KOHJICHCAaTOPOB ~ HEOOXOAuUMBbIX  uis | 1
MOBBIIIEHUS KO3((pULMeHTa MOIIHOCTH
Ha mmHax ['TII1.

Beero: 6

3aI[aHI/Ie Ha KypCOBOC ITPOCKTUPOBAHHUC

1. BBegeHue

2. KpaTkad xapakTepucTMKa 3NneKTPOCHabXeHnss M OCBEeLEeHUA MOA3EMHOro
py4HuKa

3. OnekTpocHabxeHne n oceelleHne

3.1. Pac4yeT anekTpn4eckoro ocBeLLeHNs U BbIDOP OCBETUTENBbHbBIX NPUOOPOB

3.2. PacuyeT oanekTpudeckux Harpys3ok npeanpuatus M BbIOOP  CUSOBbLIX
TpaHchopmaTopoB.

3.3. BbIbop cxeMbl aneKTpoCHabXEeHNA N pacHET ANEKTPUYECKMX CeTEN

3.4. NocTpoeHne cxeMbl 3aMeLLeHUs U PaCHET TOKOB KOPOTKOrO 3aMblKaHUS.



3.5. Buibop n npoBepka anektpoobopynosanua M.
3.6. Pac4yeT 3almnTHOro 3aseMneHus

3.7. KomneHcauusa peakTUBHON MOLLHOCTU

3.8. PenenHas 3awmrta n agTomaTmka

3.9. OcCHOBHble TEXHUKO-OKOHOMUYECKME MoKasaTenn 3neKTpoCHabXeHus
NOA3EeMHOro pyaHuKa



Bapwuanr 1

n En. 3HavyeHune Konnye
apameTp
N3m napameTpa CTBO
BbicoTa ropHon BblpaboTkm M 3
PaccTtosHue ot kposnu
BbIpaboTKM OO TOYKM nogseca M 0,5
CBETUIbHUKA
PacctoaHue mexgy M 3
CBETUITbHUKaMM
[nuHa oceellaemMmoro M 50
nomeLieHns (HaCoOCHOM Kamephbl)
LUMPUHA OCBELLLaEeMOro M 6
nomeLeHnsa (HaCoOCHOM Kamepbl)
PacctosiHue oT nona kamepsbl
Ao pabo4en NoBEPXHOCTU (HACOCHOM M 1,5
Kamepbl)
BbicoTa ocBeliaemoro M 8
nomeLieHns (HaCoOCHOM Kamephbl)
Pasmepbl rapaxa: gnuHa M 25
LIMpUHa M 7
BbICOTa M 6
Pa3mepbl kBepLlunara, wrpeka: M 300
ANnHa
LnpuHa M 6,5
BbICOTa M 6
Pasmepsbl 3ab6on opTta: agnvHa M 23
LMpUHa M 6
BbICOTa M 6
Pasmepbl pem nyHKTa: anvHa M 28
LnpuHa M 4
BbICOTa M 6
MepeyeHb
3NEKTPONPUEMHUKOB MOBEPXHOCTU:
CkunoBon nogbEM kBT 2x1300
KnetbeBou nogbem KBT 900
Bentunartop BO[J-40 KBT 1350
Komnpeccop KBT 730
HagwaxTtHble 30aHus KBT 510
CrtonoBas KBT 312
OcBelyeHne KBT 29
ABK KBT 55
PMM KBT 94
KanopudepHas kBT 155
["apax kBT 70
MNepeyeHb
SNEKTPONPUEMHUKOB rOPU3OHTA:
Boomer H-127 KBT 120 4
Solo7 -7V KBT 75 5
BM -12M KBT 110 2
Bogootnus kBT 600 4
Tpebyembin obuleLaxTHbIN cos 0,94-0,98
KO9(pPULNEHT MOLLHOCTH 0,




Bapuant 2

n En. 3HavyeHune Konnye
apameTp
N3m napameTpa CTBO
BbicoTa ropHon BblpaboTkn M 4
PaccTtosHue oT kpoBnu
BbIpaboTKM OO TOYKM nogseca M 0,6
CBETUSIbHUKA
PacctoaHue mexay M 7
CBETUITbHUKaMM
[lnnHa ocBewaemoro M 40
nomeLeHns (HaCoOCHOM Kamepbl)
LUMpPMHa OCBELLAEeMOro M 6
nomeLeHnsa (HaCOCHOM Kamepbl)
PacctosiHue oT nona kamepbl
Ao pabo4en NoBepPXHOCTU (HACOCHOM M 1,3
Kamepbl)
BbicoTa ocBeLiaemoro M 6
nomeLieHnsa (HaCoOCHOM Kamephbl)
Pasmepbl rapaxa: gnuHa M 15
LWwnpuHa M 4
BbICOTa M 5
Pasmepbl kBepLunara, Lwtpeka: M 250
ANnHa
LWnpuHa M 6
BbICOTa M 6
Pasmepbl 3ab6on opTa: AnnHa M 35
LWMpUHa M 6
BblCOTa M 5
Pasmepbl pemM nyHKTa: AnvHa M 26
LnpuHa M 5,5
BblCOTa M 6
MepeyeHb
3NEKTPONPUEMHUKOB MOBEPXHOCTU:
CkunoBon nogbEM kBT 2x1150
KnetbeBou nogbem KBT 950
Bentnnartop BO[J-40 KBT 1500
Komnpeccop KBT 830
HagwaxTtHble 3gaHus KBT 610
CrtonoBas KBT 112
OcBelyeHne KBT 22
ABK KBT 64
PMM KBT 85
KanopudepHas KBT 350
["apax kBT 67
MepeyeHb
SNEKTPONPUEMHUNKOB rOPU3OHTA:
Boomer H-127 KBT 150 3
Solo7 -7V KBT 65 4
BM -12M KBT 110 2
Bopoootnue kBT 800 7
Tpebyembin obLlelaxTHbIN cos 0,94-0,98




KO3 PULMEHT MOLLHOCTH

0,
Bapuanr 3
En. 3HavyeHune Konnye
MapameTp
N3m napameTpa CTBO
BbicoTa ropHon BblpaboTkn M 6
PaccTtosHue ot kposnu
BbIpaboTKM OO TOYKM nogseca M 0,8

CBETUSIbHMKA
PaccTtosHue mexay M 6
CBETUJTbHUKaMM
[lnnHa ocBewaemoro M 80

nomeLeHnsa (HaCoOCHOM Kamepbl)
LUMpPMHa OCBELLAEMOro M 6
nomeLeHnsa (HaCoOCHOM Kamepbl)
PacctosiHue oT nona kamepsbl
Ao pabo4en NoBEPXHOCTU (HACOCHOM M 1,1
Kamepbl)
BbicoTa ocBeLiaemoro M 9
nomeLieHnsa (HaCoOCHOM Kamephbl)
Pasmepbl rapaxa: gnuHa M 20
LWMpUHa M 6
BbICOTa M 6
Pasmepbl kBepLunara, Wwrpeka: M 400
ANnHa
LnpuHa M 6
BbICOTa M 6
Pasmepsbl 3ab6on opTa: AnuHa M 40
LnpuHa M 4.5
BbICOTa M 6
Pa3smepbl pemM nyHKTa: AnvHa M 20
LnpuHa M 5
BbICOTa M 7
MepeyeHb
3NEKTPONPUEMHUKOB MOBEPXHOCTU:

CkunoBon nogbEM kBT 2x1750
KnetbeBou nogbem KBT 1000
Bentunatop BOO-40 KBT 1850

Komnpeccop kBT 1130
HapglaxTHbele 34aHuns KBT 470
CrtonoBas KBT 320
OcBelyeHne KBT 60
ABK KBT 110
PMM KBT 140
KanopudepHas KBT 290
Mapax kBT 160
MepeyeHb
SNEKTPONPUEMHUKOB rOPU30OHTA:
Boomer H-127 KBT 100 5
Solo7 -7V KBT 55 8
BM -12M KBT 110 5




Bogootnus KBT 800 4
Tpebyembi obLLeLLaXTHbIN cos 0,94-0,98
KOS(pPpULNEHT MOLLHOCTH 0,
Bapuant 4
En. 3HaveHune Konuye
MapameTp
N3m napameTpa CTBO
BbicoTa ropHon BblpaboTkm M 5.5
PacctosHue o1 kposnu
BbIpabOTKM 4O TOYKM noaBeca M 0,4

CBETUSIbHUKaA
PaccTtosHue mexay M 6
CBETUJTbHUKaMM
[nuHa ocBewaemoro M 60

nomeLeHnsa (HaCoOCHOM Kamepbl)
LUMpPMHa OCBELLAEeMOro M 5
nomeLeHnsa (HaCoOCHOM Kamepbl)
PacctosiHue oT nona kamepsbl
Ao paboyen NnoBepPXHOCTU (HACOCHOM M 1,6
Kamepbl)
BbicoTa ocBeLiaemoro M 8
nomeLieHns (HaCoOCHOM Kamephbl)
Pasmepbl rapaxa: gnuHa M 37
LnpuHa M 5
BbICOTa M 6
Pasmepbl kBepLunara, Wwrpeka: M 440
ANnHa
LnpuHa M 4.7
BbICOTa M 5,8
Pasmepbl 3ab6on opTa: AnnHa M 20
LnpuHa M 6
BbICOTa M 6
Pasmepbl pemM nyHKTa: AnvHa M 20
LWMpUHa M 6
BbICOTa M 6
MNepeyeHb
3NEKTPONPUEMHUKOB MOBEPXHOCTU:

CkunoBon nogbEM kBT 2x1550
KneTbeBon noabem kBT 700
Bentunatop BOO-40 KBT 1280

Komnpeccop KBT 650
HapgwaxTtHble 30aHus KBT 470
CrtonoBas KBT 245
OcBelleHve KBT 26
ABK KBT 79
PMM KBT 78
KanopudepHas KBT 250
Mapax KBT 75
MepeyeHb
SNEKTPONPUEMHUKOB rOPU30OHTA:
Boomer H-127 KBT 108 8




Solo7 -7V KBT 55 4
BM -12M KBT 110 5
Bogootnus kBT 800 5
Tpebyembin obLlelaxTHbIN cos 0,94-0,98
KO9(P(PMLMEHT MOLLHOCTHN 0,
Bapuanr 5
En. 3HaveHune Konnye
MapameTp
n3m napameTpa CTBO
BbicoTa ropHou BblipaboTku M 6
PacctosHue ot kposnu
BbIpabOTKM 4O TOYKM noaBeca M 0,7
CBETUSIbHUKA
PaccTtosHue mexay M 6
CBETUJTbHUKaMM
[nuHa ocBewaemoro M 65
nomeLeHnsa (HaCOCHOM Kamepbl)
LLnpmHa oceellaemoro M 6
nomeLeHnsa (HaCoOCHOM Kamepbl)
PacctosiHue oT nona kamepsbl
Ao pabo4en NoBEPXHOCTU (HACOCHOM M 1
Kamepbl)
BbicoTa ocBelaemoro M 6.5
nomeLieHnsa (HaCOCHOM Kamepbl) ’
Pasmepsbl rapaxa: anuHa M 25
LnpuHa M 6
BbICOTa M 6
Pasmepbl kBepLunara, Wwrpeka: M o5
ANnHa
LWnpuHa M 6
BbICOTa M 6
Pa3mepbl 3a6or opTa: anvHa M 25
LnpuHa M 6
BbICOTa M 6
Pa3smepbl pem nyHKTa: AnvHa M 25
LMpUHa M 6
BbICOTa M 6
MepeyveHb
3NEKTPONPUEMHNKOB MOBEPXHOCTH
CknMnoBon nogbem KBT 2x1350
KnetbeBon nogbem KBT 850
Bentunatop BOO-40 KBT 1450
Komnpeccop kBT 640
HagwaxTtHble 3gaHus KBT 520
CtonoBas KBT 255
OcBellueHune kBT 25
ABK KBT 70
PMM KBT 90
KanopudepHas KBT 150
Mapax KBT 60

lMepeyeHb




3MNEKTPONPUEMHMKOB rOPU30HTA:

Boomer H-127 KBT 108 2
Solo7 -7V KBT 55 10
BM -12M KBT 110 3
Bogootnus kBT 800 7
Tpebyembin obLlelaxTHbIN cos 0,94-0,98
KO9(P(PMLMEHT MOLLHOCTHN 0,
BapuaHr 6
En. 3HaveHune Konnye
MapameTp
N3M napameTpa CTBO
BbicoTa ropHou BblipaboTku M 4,5
PacctosHue oT kKposnu
BbIpabOTKM 4O TOYKM NoaBeca M 0,3
CBETUIIbHMKA
PaccTtosHue mexay M 4
CBETUNbHNKaAMU
[nuHa ocBewaemoro M 45
nomeLeHnsa (HaCoOCHOM Kamepbl)
LUMPUHA OCBELLIAEMOrO M 6
nomeLieHnsa (HaCoOCHOM Kamephbl)
PacctoaHue ot nona kamepbl
A0 pabo4yen NoBepxXHOCTU (HACOCHOM M 1,5
Kamepbl)
BbicoTa ocBelaemoro M 7
nomeLieHnsa (HaCOCHOM Kamepbl)
Pa3mepbl rapaxa: gnuHa M 30
LnpuHa M 6
BbICOTA M 6
Pa3mepbl kBeplunara, wrpeka: M 150
AnvHa
LUIMpUHa M
BblCOTa M 6
Pa3mepbl 3a6or opTa: AnvHa M 35
LMpUHa M 6
BbICOTA M 6
Pa3smepbl pem nyHKTa: AnvHa M 20
LMpUHa M 6
BbICOTA M 6
MepeyveHb
3NEKTPONPUEMHNKOB MOBEPXHOCTU:
CkunoBon nogbeMm kBT 2x1450
KnetbeBon nogbem KBT 600
Bentunatop BOO-40 KBT 1850
Komnpeccop KBT 830
HapgwaxTtHble 3gaHuns kBT 300
CrtonoBas KBT 160
OcBellueHune kBT 45
ABK KBT 70
PMM KBT 120
KanopudepHas KBT 150




Mapax kBT 50
MepeyeHb
3NEKTPONPUEMHUKOB FOPU3OHTA:
Boomer H-127 KBT 108 5
Solo7 -7V KBT 55 2
BM -12M KBT 110 6
BogooTtnus kBT 800 5
Tpebyembin obLlelaxTHbIN cos 0,94-0,98
KO9(P(PMLMEHT MOLLHOCTHN 0,
Bapwuant 7
En. 3HaveHune Konnye
MapameTp
N3M napameTpa CTBO
BbicoTa ropHon BblpaboTkm M 7
PacctosHue ot kposnu
BbIpabOTKM 4O TOYKM NoaBeca M 0,9
CBETUIIbHMKA
PaccTosHue mexay M 6
CBETUNbHNKaAMU
[nvHa ocBellaemMmoro M 90
nomeLieHnsa (HaCoOCHOM Kamephbl)
LUMPUHA OCBELLLAEMOro M 6
nomeLieHnsa (HaCoOCHOM Kamephbl)
PacctosaHue oT nona kamepbl
A0 pabo4yen NoBePXHOCTU (HACOCHOM M 1,4
Kamepbl)
BbicoTa ocselwaemoro M 9
nomeLieHnsa (HaCOCHOM Kamepbl)
Pa3mepbl rapaxa: gnuHa M 25
LWnpuHa M 6
BblCOTa M 6
Pasmepbl kBeplunara, wrpeka: M 250
AnvHa
LMpUHa M 6
BbICOTa M 6
Pa3mepbl 3a6o1 opTa: anvHa M 26
LMpUHa M 6
BbICOTA M 6
Pasmepbl pemM nyHKTa: gnvHa M 20
LnpuHa M 5
BbICOTa M 5
MepeyveHb
ANEKTPONPUEMHMKOB MNOBEPXHOCTU:
CknMnoBon nogbem KBT 2x1150
KneTbeBon noabem kBT 750
BeHntunarop BO-40 kBT 1050
Komnpeccop KBT 450
HapgwaxTtHble 3gaHuns kBT 500
CrtonoBas KBT 300
OcBellueHune kBT 45
ABK KBT 90




PMM KBT 120
KanopudepHas KBT 170
["apax KBT 80
MepeyeHb
SNEKTPONPUEMHUKOB rOPU3OHTA:
Boomer H-127 KBT 108 5
Solo7 -7V KBT 55 4
BM -12M KBT 110 3
Bopootnue kBT 800 9
Tpebyembin obLleLwaxTHbIN cos 0,94-0,98
KO9(P(PMLMEHT MOLLHOCTHN 0,
Bapwuant 8
En. 3HayeHune Konunue
MapameTp
n3m napameTpa CTBO
BbicoTa ropHon BblpaboTku M 6
PaccTtosHue oT kposnu
BbIpaboTKM OO TOYKM nogBeca M 0,5
CBETUIbHUKA
PacctoaHune mexgy M 7
CBETUITbHUKaMM
[nvHa ocBellaemMmoro M 80
nomeLieHnsa (HaCoOCHOM Kamephbl)
LUMpMHa OCBELLaeMOoro M 9
nomeLieHns (HaCoOCHOM Kamephbl)
PacctoaHue oT nona kamepbl
A0 pabo4yen NoBEPXHOCTU (HACOCHOM M 1,5
Kamepbl)
BbicoTa ocsewaemoro M 9
nomeLieHnsa (HaCoOCHOM Kamepbl)
Pasmepbl rapaxa: gnuHa M 35
LWMpUHa M 8
BbICOTa M 6
Pa3mepbl kBepLlunara, wrpeka: M 3000
ANnHa
LMpUHa M 6,3
BbICOTa M 6
Pa3mepbl 3a6o1 opTa: gnvHa M 230
LMpUHa M 6
BbICOTa M 6
Pasmepbl pem nyHKTa: anvHa M 38
LnpuHa M 5
BbICOTa M 6
MepeyveHb
3NEKTPONPUEMHNKOB MOBEPXHOCTU:
CknnoBon nogbem kBT 2x1800
KnetbeBon nogbLem KBT 1900
BeHntunarop BO-40 kBT 1450
Komnpeccop KBT 830
HapgwaxTtHble 3gaHuns kBT 510
CrtonoBas KBT 412




OcBelleHune kBT 129
ABK KBT 75
PMM KBT 194
KanopudepHas KBT 255
["apax KBT 170
MepeyeHb
SNEKTPONPUEMHUNKOB rOPU3OHTA:
Boomer H-127 KBT 120 8
Solo7 -7V KBT 75 10
BM -12M KBT 110 5
Bopootnue kBT 600 9
Tpebyembi obLLeLLaxTHbIN cos 0,94-0,98
KO9(pPpULMNEHT MOLLHOCTH 0,
BapwuanT 9
n En. 3HavyeHune Konuye
apameTp
N3m napameTpa CTBO
BbicoTa ropHon BblpaboTkn M 3,4
PaccTtosHue oT kposnu
BbIpaboTKM OO TOYKM nogseca M 0,3
CBETUIbHUKA
PacctoaHune mexay M 3
CBETUITbHUKaMM
[nuHa ocBellaemMmoro M 20
nomeLieHns (HaCOCHOM Kamephbl)
LUMpMHa OCBELLaeMOoro M 5
nomeLieHns (HaCoOCHOM Kamephbl)
PaccTtosiHue oT nona kamepsl
Ao pabo4yen NoBEPXHOCTU (HACOCHOM M 0,9
Kamepbl)
BbicoTa ocBeLlaemoro M 8
nomeLieHns (HaCOCHOM Kamephbl)
Pasmepbl rapaxa: gnuHa M 18
LnpuHa M 5
BbICOTa M 5
Pa3mepbl kBeplunara, wrpeka: v 1250
ANnHa
LMpUHa M 5,6
BbICOTa M 6
Pasmepsbl 3abon opTa: AnuHa M 350
LMpUHa M 6
BbICOTa M 5
Pasmepbl pemM nyHKTa: gnvHa M 16
LMpUHa M 5,9
BbICOTa M 6,6
MNepeyveHb
3NEKTPONPUEMHUKOB MOBEPXHOCTU:
CknnoBon nogbem kBT 2x1250 2
KnetbeBon nogbem KBT 1350
BeHntunarop BO-40 kBT 1100
Komnpeccop KBT 330




HagwaxTtHble 3gaHuns KBT
CrtonoBas KBT 122
OcBelleHune kBT 220
ABK KBT 54
PM3 KBT 185
KanopudepHas KBT 150
Mapax KBT 63
[MepeyeHb
9NEKTPONPUEMHUNKOB FOPU3OHTA:
Boomer H-127 KBT 150 2
Solo7 -7V KBT 65 8
BM -12M KBT 110 2
BogooTtnue KBT 800 3
Tpebyembit obLLeLaxTHbIN cos 0,94-0,98
KOS(pPpULMNEHT MOLLHOCTH 0,
Bapuant 10
n En. 3HavyeHune Konnye
apameTp
N3m napameTpa CTBO
BbicoTa ropHon BblpaboTkn M 9
PaccTtosHue oT kposnu
BbIpaboTKM OO TOYKM nogseca M 0,4
CBETUIbHUKA
PacctoaHue mexgy M 4
CBETUITbHUKaMM
[nuHa oceewaemoro M 80
nomeLieHnsa (HaCOCHOM Kamepbl)
LUMPMHa OCBELLAeMOoro M 7
nomeLieHnsa (HaCoOCHOM Kamepbl)
PaccTtosiHue oT nona kamepsl
Ao pabo4yen NoBEPXHOCTU (HACOCHOM M 1
Kamepbl)
BbicoTa ocBellaemoro M 9
nomeLieHns (HaCOCHOM Kamephbl)
Pa3smepsbl rapaxa: anuHa M 30
LWwnpuHa M 12
BbICOTa M 6
Pasmepbl kBeplunara, wtpeka: M 1400
ANnHa
LnpuHa M 5
BbICOTa M 5
Pasmepbl 3ab6on opTa: AnuHa M 140
LMpUHa M 4,5
BbICOTa M 6
Pa3smepbl pem nyHKTa: anvHa M 23
WwrpuHa M 6
BbICOTa M 7
MNepeyveHb
3NEKTPONPUEMHUKOB MOBEPXHOCTU:
CknnoBon nogbem kBT 2x1750 3
KnetbeBon nogbLem KBT 1000 2




Bentunatop BO-40 kBT 1350 2
Komnpeccop KBT 140
HapgwaxTtHble 3gaHuns kBT
CrtonoBas KBT 120
OcBelleHune kBT 160
ABK KBT 130 2
PM3 KBT 1140
KanopudepHas KBT 280
Mapax KBT 160
[MepeyeHb
9NEKTPONPUEMHUNKOB FOPU3OHTA:
Boomer H-127 KBT 100 10
Solo7 -7V KBT 55 18
BM -12M KBT 110 12
Bogootnus kBT 800 7
Tpebyembin obLlelwaxTHbIN cos 0,94-0,98
KO9(pPpULMNEHT MOLLHOCTH 0,
Bapuanr 11
En. 3HavyeHune Konnye
MapameTp
N3m napameTpa CTBO
BbicoTa ropHon BblpaboTkn M 5.6
PacctosHue o1 kKpoBnu
BbIpabOTKM 4O TOYKM noaBeca M 0,35
CBETUSIbHUKA
PaccTtosHue mexay M 9
CBETUJTbHUKaMM
[nvHa oceewaemoro M 40
nomeLieHnsa (HaCoOCHOM Kamepbl)
LUMPMHa OCBELLAeMOoro M 5
nomeLieHnsa (HaCoOCHOM Kamepbl)
PaccTtosiHue oT nona kamepsl
Ao pabo4en NoBEPXHOCTU (HACOCHOM M 1,6
Kamepbl)
BbicoTa ocselwaemoro M 8
nomeLeHns (HaCoOCHOM Kamepbl)
Pasmepbl rapaxa: gnuHa M 37
LnpuHa M 5
BbICOTA M 6
Pasmepbl kBeplunara, wtpeka: M 2240
ANnHa
LUMpUHa M 5.7
BbICOTA M 5,8
Pasmepbl 3abon opTa: AnuHa M 210
WwnpuHa M 5,7
BbICOTa M 6
Pa3smepbl pem nyHKTa: anvHa M 20
WwrpuHa M 5
BbICOTa M 6
MNepeyveHb

QNEKTPOonpmneMHMKOB MNOBEPXHOCTU:




Cknnoson nogbem kBT 2x1150 2
KneTbeBon nogbem KBT 700 2
Bentunarop BO[-21,5 KBT 380 2
Komnpeccop KBT 150
HapgwaxTtHble 3gaHuns kBT
Ctonosas KBT 145
OcBelleHne KBT 260
ABK KBT 47
PM3 KBT 780
KanopudepHas KBT 150
Mapax KBT 75
[MepeyeHb
9NEKTPONPUEMHUNKOB rOPU3OHTA:
Boomer H-127 kBT 108 18
Solo7 -7V KBT 55 14
BM -12M KBT 110 9
Bopgootnus kBT 800 5
Tpebyembin obLleLaxTHbIN cos 0,94-0,98
KO9(P(PMLIMEHT MOLLHOCTH 0,
Bapuanr 12
En. 3HaveHune Konunue
MapameTp
N3M napameTpa CTBO
BbicoTa ropHon BblpaboTKm M 6
PacctosHue oT kKpoBnu
BbIpabOTKM 4O TOYKM NogBeca M 0,3
CBETUIIbHMKA
PaccTtosHue mexay M 5
CBETUNBbHNKAMMU
[nuHa oceewaemoro M 57
nomeLieHnsa (HaCoOCHOM Kamepbl)
LLinpmHa oceellaemoro M 6
nomeLieHnsa (HaCOCHOM Kamepbl)
PaccTtosiHue oT nona kamepsbl
A0 paboyen NOBEPXHOCTN (HACOCHOM M 1
Kamepbl)
BbicoTa ocselaemoro M 75
nomeLLeHNss (HACOCHOW Kamepbl) ’
Pasmepbl rapaxa: gnuHa M 25
LMpUHa M 6
BbICOTa M 5
Pasmepbl kBepLunara, wrpeka: M 2325
ANnHa
LMpUHa M 6
BbICOTa M 6
Pa3mepbl 3ab6oi opTa: AgnvHa M 125
LMpUHa M 6
BbICOTa M 6
Pa3smepbl pem nyHKTa: anvHa M 25
WwrpuHa M 6
BbICOTa M 6




MNepeyeHb
ANEKTPONPUEMHUKOB MOBEPXHOCTH:

CknnoBon nogbem kBT 2x950 3
KneTbeBon nogbem KBT 750
Bentunarop BO[-21,5 KBT 750
Komnpeccop KBT 240
HapgwaxTtHble 3gaHnsa kBT
CrtonoBas KBT 155
OcBelleHne KBT 125
ABK KBT 70
PM3 KBT 190
KanopudepHas KBT 95
Mapax kBT 60
MepeyeHb
3NEKTPONPUEMHNKOB FOPU3OHTA:
Boomer H-127 kBT 108 7
Solo7 -7V KBT 55 7
BM -12M KBT 110 7
Bogootnus kBT 800 5
Tpebyembin obuleLaxTHbIN cos 0,94-0,98
KO3(P(PMLMEHT MOLLHOCTHN 0,
Bapuanr 13
En. 3HaveHune Konunue
MapameTp
N3Mm napameTpa CTBO
BbicoTa ropHon BblpaboTKm M 4.5
PacctosHue oT kpoBnu
BbIpabOTKM 4O TOYKM noaBeca M 0,3
CBETUIIbHMKA
PaccTtosHue mexay M 9
CBETUNBbHNKAMMU
[nuHa oceeLaemoro M 45
nomeLieHnsa (HaCOCHOM Kamepbl)
LUMPMHA OCBELLAeMOro M 6
noMeLLeHNst (HACOCHOW Kamepbl)
PaccTtosHue oT nona kamepsl
A0 pabo4yen NoBePXHOCTU (HACOCHOM M 1,5
Kamepbl)
BbicoTa ocBelaemoro M 8
noMeLLeHNst (HACOCHOW Kamepbl)
Pa3mepbl rapaxa: onuHa M 30
LMpUHa M 6
BbICOTA M 6,5
Pasmepbl kBepLunara, wrpeka: M 1150
ANnHa
WwrpuHa M 5
BbICOTa M 5
Pa3mepbl 3a6o1 opTa: anvHa M 435
LwnpuHa M 5
BbICOTa M 6
Pa3smepbl pem nyHKTa: anvHa M 20




WwrpuHa M 6
BblCOTa M 6
MepeyeHb
3MIEKTPONPUEMHMKOB MOBEPXHOCTU:
CknnoBon nogbem kBT 2x1150
KneTbeBon nogbem KBT 600 3
Bentunartop BO[J-40 KBT 1850 1
Komnpeccop KBT 130
HapglaxTHble 30aHuns KBT
CrtonoBas KBT 160
OcBelleHune kBT 45
ABK KBT 70
PM3 KBT 1250
KanopudepHas KBT 150
Mapax KBT 50
MepeyeHb
3NEKTPONPUEMHNKOB FOPU3OHTA:
Boomer H-127 kBT 108 8
Solo7 -7V KBT 55 8
BM -12M KBT 110 5
BopgooTtnus kBT 600 5
Tpebyembin obLleLaxTHbIN cos 0,94-0,98
KO3(P(PMLIMEHT MOLLHOCTHN 0,
Bapuant 14
En. 3HaveHune Konunue
MapameTp
N3Mm napameTpa CTBO
BbicoTa ropHon BblpaboTKm M 5
PacctosHue oT kKpoBnu
BbIpabOTKM 4O TOYKM NoaBeca M 0,3
CBETUIIbHMKA
PaccTtosHue mexay M 4
CBETUNBbHNKAMMU
[nuHa ocBellaemMmoro M 90
nomeLeHns (HaCOCHOM Kamepbl)
LUMPUHA OCBELLLaeMOro M 7
nomeLeHns (HaCoOCHOM Kamepbl)
PaccTtosiHue oT nona kamepsl
A0 pabo4yen NoBepPXHOCTU (HACOCHOM M 1
Kamepbl)
BbicoTa ocsellaemoro M 85
nomeLLeHNst (HACOCHOW Kamepbl) ’
Pasmepbl rapaxa: gnuHa M 25
LMpUHa M 6
BbICOTa M 6
Pa3mepbl kBepLunara, wrpeka: M 4950
AnvHa
WwrpuHa M 6
BblCOTaA M 6
Pa3mepbl 3a6o1 opTa: AnvHa M 426
LMpUHa M 6




BbICOTaA M 6
Pasmepbl pem nyHKTa: anvHa M 20
LWnpuHa M 6
BblCOTa M 6
MNepeyeHb
3NEKTPONPUEMHNKOB MOBEPXHOCTU:

CknnoBon nogbem kBT 2x1150 1
KneTbeBon nogbem kBT 750 1
Bentunartop BOJ-40 KBT 1050

Komnpeccop KBT 150
HapglaxTHble 30aHuns KBT
CrtonoBas KBT 100
OcBelleHune KBT 45
ABK kBT 90
PM3 KBT 1120
KanopudepHas KBT 130
apax KBT 70
MepeyeHb
9NEKTPONPUEMHUNKOB rOPU3OHTA:
Boomer H-127 kBT 108 22
Solo7 -7V KBT 55 10
BM -12M KBT 110 20
BopgooTtnue KBT 800 9
Tpebyembin obLleLaxTHbIN cos 0,94-0,98
KO3(P(PMLMEHT MOLLHOCTH 0,
Bapwuanrt 15
En. 3HayeHune Konunue
MapameTp
n3m napameTpa CTBO
BbicoTa ropHon BblpaboTkm M 3
PaccTtosHue oT kpoBnu
BbIpaboTKM OO TOYKM nogseca M 0,4

CBETUIbHUKA
PacctoaHune mexgy M 3
CBETUITbHUKaMM
[nuHa ocBewaemoro M 50

nomeLeHns (HaCOCHOM Kamepbl)
LUMPUHA OCBELLLaeMOro M 6
nomeLeHns (HaCOCHOM Kamepbl)
PaccTtosiHue oT nona kamepsl
A0 pabo4yen NoBepPXHOCTU (HACOCHOM M 1
Kamepbl)
BbicoTa ocsellaemoro M 8
nomeLLeHNst (HACOCHOW KamMepbl)
Pasmepbl rapaxa: gnuHa M 25
WwrpuHa M 7
BbICOTa M 6
Pa3mepbl kBepLunara, wrpeka: M 3300
ANnHa
WwrpuHa M 6,5
BbICOTa M 6




Pasmepbl 3abon opTa: gnuHa M 623
LMpUHa M 6
BbICOTa M 6
Pasmepbl pem nyHKTa: anvHa M 28
LWnpuHa M 4
BblCOTa M 6
MepeyeHb
3ANEKTPONPUEMHUKOB MOBEPXHOCTMN
CKnnoson NogbemM KBT 2x1300
KneTbeBon nogbem kBT 900
Bentunartop BOJ-40 KBT 1350
Komnpeccop KBT 730
HagwaxTtHble 3gaHus kBT
CtonoBas kBT 312
OcBelueHune kBT 29
ABK KBT 55
PMM KBT 94
KanopudepHas KBT 155
apax KBT 70
MepeyeHb
3NEKTPONPUEMHNKOB FOPU3OHTA:
Boomer H-127 KBT 120 17
Solo7 -7V kBT 75 11
BM -12M KBT 110 10
BopooTtnue kBT 600 5
Tpebyembin obLlelaxTHbIN cos 0,94-0,98
KO9(pPpULMEHT MOLLHOCTH 0,
BapwuanT 16
n En. 3HayeHune Konnye
apameTp
N3M napameTpa CTBO
BbicoTa ropHon BblpaboTkm M 4
PaccTtosiHue oT kpoBsnu
BbIpaboTKM OO TOYKM nogseca M 0,27
CBETUNbHNKA
PacctoaHue mexay M v
CBETUNbHNKaAMMU
[nuHa ocBewaemoro M 40
nomeLeHns (HaCOCHOM Kamepbl)
LUMPUHA OCBELLLaeMOro M 6
nomeLeHns (HaCOCHOM Kamepbl)
PacctoaHue ot nona kamepbl
A0 paboyen NOBEPXHOCTN (HACOCHOM M 0,85
Kamepbl)
BbicoTa ocselwaemoro M 7
nomeLeHnsa (HaCoOCHOM Kamepbl)
Pasmepbl rapaxa: gnuHa M 15
WwrpuHa M 4
BbICOTa M 5
Pa3mepbl kBepLunara, wrpeka: M 3250

ANvHa




wrpuHa M 6
BbICOTa M 5
Pasmepbl 3ab6on opTa: AnnHa M 335
LMpUHa M 6
BbICOTa M 5
Pasmepbl pem nyHKTa: anvHa M 26
LWwnpuHa M 5,5
BbICOTa M 6
MepeyeHb
3NEKTPONPUEMHUKOB MOBEPXHOCTU:
CKnnoson NogbemM KBT 2x1150
KneTbeBon nogbem kBT 1150
Bentunartop BO-40 KBT 1500
Komnpeccop KBT 130
HapgwaxTtHble 3gaHuns kBT
CrtonoBas kBT 112
OcBelueHune kBT 22
ABK kBT 67
PM3 KBT 585
KanopudepHas KBT 250
Mapax KBT 15
MepeyeHb
9NEKTPONPUEMHUNKOB rOPU3OHTA:
Boomer H-127 kBT 150 6
Solo7 -7V KBT 65 6
BM -12M KBT 110 6
BopooTtnue kBT 200 5
Tpebyembin obLlelaxTHbIN cos 0,94-0,98
KO9(pPULMEHT MOLLHOCTH 0,
BapuanTt 17
n En. 3HayeHune Konnye
apameTp
N3m napameTpa CTBO
BbicoTa ropHon BblpaboTkm M 6
PacctosHue ot kpoBnu
BbIpabOTKM 4O TOYKM noaBeca M 0,5
CBETUITbHMKA
PacctoaHue mexay M 8
CBETUITbHUKaMM
[nuHa oceewaemoro M 75
nomeLLeHNss (HACOCHOW Kamepbl)
LUMPMHa OCBELLAEeMOro M 6
nomeLLeHNss (HACOCHOW Kamepbl)
PacctoaHue ot nona kamepbl
A0 paboyen NOBEPXHOCTN (HACOCHOM M 1
Kamepbl)
BbicoTa ocselaemoro M 9
nomeLieHnsa (HaCoOCHOM Kamepbl)
Pasmepbl rapaxa: gnuHa M 20
WwrpuHa M 6
BbICOTa M 6




Pa3mepbl kBepLunara, wrpeka:

M 2400
ANnHa
LWnpuHa M 6
BblCOTa M 6
Pasmepbl 3ab6on opTa: AnnHa M 340
LWwnpuHa M 4.5
BbICOTa M 6
Pasmepbl pemM nyHKTa: AnvHa M 20
LnpuHa M 5
BbICOTa M 7
MepeyeHb
3NEKTPONPUEMHUKOB MOBEPXHOCTU:

CknnoBon nogbem kBT 2x1150 2
KneTbeBon nogbem kBT 1000 1
Bentunartop BO[-40 KBT 1850 1

Komnpeccop KBT 130
HapgwaxTtHble 3gaHuns kBT
CrtonoBas kBT 215
OcBelueHune kBT 60
ABK KBT 110
PM3 KBT 1400
KanopudepHas KBT 190
Mapax KBT 145
MepeyeHb
3NEKTPONPUEMHUNKOB rOPU3OHTA:
Boomer H-127 KBT 100 9
Solo7 -7V KBT 55 9
BM -12M KBT 110 9
Bopgootnus kBT 600 7
Tpebyembint obLLeLaxTHbIN cos 0,94-0,98
KO9(pPpULMEHT MOLLHOCTH 0,
BapuanT 18
En. 3HavyeHune Konnye
MapameTp
N3m napameTpa CTBO
BbicoTa ropHou BblipaboTku M 5.5
PacctosHue ot kposnu
BbIpabOTKM 4O TOYKM noaBeca M 0,4

CBETUITbHMKA
PacctoaHue mexay M 6
CBETUITbHUKaMM

[nuHa ocsewaemoro M 60
nomeLLeHNss (HACOCHOW Kamepbl)

LUMpPMHa OCBELLAEeMOro M 5
nomeLLeHNss (HACOCHOW Kamepbl)

PaccTtosaHue oT nona kamepbl
Ao paboyern noBepxHOCTH (B M 1,4
HaCOCHOWN KaMmepe)

BbicoTa ocselaemoro M 8
nomeLieHnsa (HaCoOCHOM Kamepbl)

Pasmepbl rapaxa: gnuHa M 37




WwrpuHa M 5
BblCOTa M 6
Pasmepbl kBepLunara, wrpeka: M 5440
AnvHa
LWnpuHa M 4.7
BblCOTa M 5,8
Pasmepbl 3ab6on opTa: AnnHa M 820
LWnpuHa M 6
BblCOTa M 6
Pasmepbl pemM nyHKTa: AnvHa M 20
LMpUHa M 6
BblCOTa M 6
MepeyeHb
3ANEKTPONPUEMHMKOB MNOBEPXHOCTU:
CknnoBon nogbem kBT 2x1550
KnetbeBon nogbem kBT 700 2
Bentunartop BO[-40 KBT 1280
Komnpeccop KBT 450
HapgwaxTtHble 3gaHuns kBT
Ctonosas kBT 245
OcBelueHune kBT 260
ABK KBT 59
PM3 kBT 780
KanopudepHas kBT 150
Mapax kBT 55
MepeyeHb
3M1EKTPONPUEMHUNKOB FOPU3OHTA:
Boomer H-127 KBT 108 18
Solo7 -7V KBT 55 9
BM -12M KBT 110 14
Bopgootnus kBT 300 7
Tpebyembin obLlelaxTHbIN cos 0,94-0,98
KO9(pPULMEHT MOLLHOCTH 0,
BapuanTt 19
En. 3Ha4eHune Konnue
MapameTp
N3m napameTpa CTBO
BbicoTa ropHon BblpaboTKm M 6
PaccTosHue ot kposnu
BbIpabOTKM 4O TOYKM NoaBeca M 0,4
CBETUIIbHMKA
PacctoaHue mexay M 5
CBETUINBbHNKaAMMU
[nuHa oceewaemoro M 65
nomeLLeHNst (HACOCHOM Kamepbl)
LLinpnHa ocBewaemoro M 6
nomeLeHns (HaCOCHOM KaMepbl)
PaccTtosaHue oT nona kamepbl
A0 paboyen NoOBEPXHOCTN (HACOCHOM M 1
Kamepbl)
BbicoTa ocsellaemoro M 8,5




nomeLleHnsa (HaCOCHOM Kamepbl)

Pasmepbl rapaxa: gnuHa M 25
LWnpuHa M 6
BblCOTa M 6
Pasmepbl kBepLunara, Lwtpeka: M 1325 3
AnvHa
LMpUHa M
BbICOTa M 6
Pasmepsbl 3ab6on opTa: AnnHa M 125
LWnpuHa M 6
BblCOTa M 6
Pasmepbl pemM nyHKTa: AnvHa M 25
LWMpUHa M 6
BbICOTaA M 6
MepeyeHb
ANEKTPONPUEMHNKOB MOBEPXHOCTH:
CknnoBon nogbem kBT 2x1350
KneTbeBon nogbem kBT 850 2
Bentunartop BO[-40 KBT 1450
Komnpeccop KBT 740
HapgwaxtHble 3gaHuns kBT
CrtonoBas KBT 255
OcBelleHune kBT 25
ABK KBT 70
PM3 kBT 990
KanopudepHas kBT 150
Mapax kBT 60
MNepeyeHb
SNEKTPONPUEMHUKOB FOPU3OHTA:
Boomer H-127 kBT 108 25
Solo7 -7V KBT 55 10
BM -12M kBT 110 3
Bopgootnus kBT 500 7
Tpebyembin obLleLaxTHbIN cos 0,94-0,98
KOS(pPULNEHT MOLLHOCTH 0,
BapuanT 20
En. 3Ha4eHune Konnue
MapameTp
N3m napameTpa CTBO
BbicoTa ropHon BblpaboTKm M 4,5
PaccTosHue ot kposnu
BbIpabOTKM 4O TOYKM NoaBeca M 0,3
CBETUITbHMKA
PacctoaHue mexay M 4
CBETUITbHUKaMM
[nvHa ocBellaemMmoro M 45
nomeLeHns (HaCOCHOM KaMepbl)
LUMPUHA OCBELLLaeMOro M 6
nomeLeHns (HaCOCHOM KaMepbl)
PaccTosHue oT nona kamepsl M 15

A0 pabo4ven NnoBepXHOCTU (HACOCHOWM




Kamepbl)

BeicoTa ocBewaemoro

nomeLeHns (HaCoOCHOM Kamepbl) M /
Pa3smepsbl rapaxa: anuHa M 30
LWnpuHa M 6
BblCOTa M 6
Pasmepbl kBepLunara, Lwtpeka: M 1150 3
ANnHa
LMpUHa M 6
BbICOTa M 6
Pasmepsbl 3abon opTa: AnnHa M 65 5
LWnpuHa M 6
BbICOTaA M 6
Pasmepbl pemM nyHKTa: AnvHa M 20
LWnpuHa M 6
BbICOTA M 6
MepeyeHb
3NEKTPONPUEMHNKOB MOBEPXHOCTU:
CknnoBon nogbem kBT 2x1450
KneTbeBon nogbem KBT 600 2
Bentunartop BO[-40 KBT 1850
Komnpeccop KBT 830
HapawaxTtHble 3gaHus KBT 300
CrtonoBas KBT 160
OcBeleHune KBT 45
ABK KBT 70
PM3 KBT 2120
KanopudepHas KBT 150
"apax KBT 50
MNepeyeHb
9NEKTPONPUEMHUNKOB rOPU3OHTA:
Boomer H-127 kBT 108 15
Solo7 -7V KBT 55 8
BM -12M KBT 110 9
Bopnootnue kBT 300 5
Tpebyembi obLleLaxTHbIN cos 0,94-0,98
KOS(pPULNEHT MOLLHOCTH 0,
Bapuanr 21
En. 3Ha4eHune Konnue
MapameTp
n3m napameTpa CTBO
BbicoTa ropHon BblpaboTKu M 7
PaccTosHue ot kposnu
BbIpabOTKM 4O TOYKM NogBeca M 0,6
CBETUSIbHUKA
PacctoaHue mexgy M 6
CBETUITbHUKaMM
[nuHa ocBewaemoro M 90
nomeLeHns (HaCOCHOM KaMepbl)
LUMPUHA OCBELLLaeMOro M 6

nomeLieHnsa (HaCoOCHOM Kamepbl)




PaccTosHue oT nona kamepsbl

A0 paboyen NoBEPXHOCTU (HACOCHOM M 1
Kamepbl)
BbicoTa ocBewaemoro M 9
nomeLeHns (HaCoOCHOM Kamepbl)
Pasmepbl rapaxa: gnuHa M 23
LWnpuHa M 6
BblCOTa M 6
Pasmepbl kBepLunara, Lwtpeka: M 1250 3
AnvHa
LMpUHa M 6
BblCOTa M 6
Pasmepbl 3a6or opTa: AnvHa M 57 5
LWnpuHa M 6
BbICOTaA M 6
Pa3smepbl pemM nyHKTa: AnvHa M 20
LWnpuHa M 5
BbICOTa M 5
MepeyeHb
3MEKTPONPUEMHMKOB MOBEPXHOCTU:
CknnoBon nogbem kBT 2x1150
KneTbeBon nogbem KBT 750 2
Bentunarop BO[-40 KBT 1050
Komnpeccop KBT 450
HagwaxTtHble 3gaHus kBT
CrtonoBas KBT 300
OcBeleHune kBT 45
ABK KBT 90
PMM kBT 130
KanopudepHas KBT 140
"apax KBT 80
MNepeyeHb
SNEKTPONPUEMHUKOB FOPU3OHTA:
Boomer H-127 kBT 108 17
Solo7 -7V KBT 55 8
BM -12M kBT 110 13
Bopoootnue kBT 800 9
Tpebyembi obLleLaxTHbIN cos 0,94-0,98

KOS(pPULNEHT MOLLHOCTH




