MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

v ®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarauToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»
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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

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

Hanpasnenue noaroToBku (CrnenuagbHOCTD)
21.05.04 I'opHoe neno

HamnpasnennocTs (nmpoduias/crienuanu3anms ) IporpaMMbl
['opHble MalHbI 1 000pyI0OBaHHE

ypOBeHL BBICIICTO O6pa30BaHI/I$[ - ClICOUaJINTET

®opma 0OyueHus
3a04Has

Wncturyt/ pakynaprer  MHCTUTYT TOpHOTO Jeja U TpaHCIIOpTa
Kadenpa ['opHBIX MaIIMH U TPAHCIIOPTHO-TEXHOJIOTMUYECKUX KOMITJIEKCOB

Kypc 5

Maruuroropck
2021 rox



Pabouas mporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumamurter 10
cnenuanpaocTr 21.05.04 'oproe neno (mpuka3 Munobopraayku Poccuu ot 12.08.2020 r. Ne 987)

PaGouas mporpamma paccMoTpeHa 1 oJo0peHa Ha 3acegannu kadeapsl ['OpHBIX MaIIH U
TPAHCIIOPTHO-TEXHOJOTUYECKUX KOMILIEKCOB

08.02.2021, nporokos Ne 5 %/
3aB. xadeapoit Z A.M. MaxurtoB

"
Pabouas mporpamma ogobpena merogudeckoi komuccue ' AuT

15.03.2021 r. mporokon Ne 5
[Ipencenarens _% N.A. I1piTanes

Pabouast nporpamma cocraBlieHa: %
noueHT kapeapel [ MuTTK, kana. TeXH. HAYK b.M. I'a66acos

Penensenr: K/
3aMECTUTENb TEHEPAJIbHOI0 JUPEKTOpa
«YpandueproPecypc , KaHJ. TEXH. HAyK

/KTI/IBHOMy pazsuturo OO0
_— Typxun N.C.




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu Kadeapbl [OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHICCKUX

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

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu Kadeapbl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. MaxuTos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena s peanmm3anuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OPHBIX MAIIMH M TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. Masxuros

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM oy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH ¥ TPAHCTIOPTHO-TEXHOJIOTHICCKHX

IIporokomor 20 1. Ne

3aB. kadenpoit A.M. MaxnTos

Pabouas mporpamma nepecmMoTpena, o0cyxaeHa u ogoopena st peanuszanuu B 2027 - 2028
y4eOHOM T'oJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.M. Maxuros

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ooopena i peanmsanun B 2028 - 2029
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[Ipotokomor 20 . Ne

3aB. kadenpoii A.M. Maxuros




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

- (opMUpOBaHHE U PA3BUTHE CIOCOOHOCTH K aHAM3Y U CUHTE3Y 3JEKTPONPUBOJOB U
KOHCTPYKITUH JICKTPUUECKUX MAIIHH U 000PYI0BaHUs TOPHOTO MTPOU3BO/ICTBA;

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

- (opmupoBaHuEe ¥ pa3BUTHE CHOCOOHOCTH TIPOBOJIUTH CTAHIAPTHBIC WCIBITAHUS
INEKTPUUYECKUX MAIIMH TOPHOTO TEXHOJIOTHYECKOro 000py10BaHMUS;

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

- (opmupoBaHHEe U Pa3BUTHE CHOCOOHOCTH pa3pabaThiBaTh KOHKPETHBIE BapHAHTHI
perie-Hus MpobIIeM MPOU3BOICTBA, MOJICPHHU3AIMH U PEMOHTA TOPHBIX MAIIMH U 000pyI0BaHUS,
MPO-BOJUTH aHAIM3 ATHX BAPUAHTOB, OCYIIECTBIIATH IPOTHO3UPOBAHUE MOCIEACTBHM, HAXOIUTh
KOMITIPOMUCCHBIE PEIICHHS B YCIOBUSIX MHOTOKPUTEPHAIIBHOCTU U HEOIIPEIETICHHOCTH;

- ¢opMupOBaHHE M pa3BUTHE CIHOCOOHOCTH pa3pabaThiBaTh C HCIOIb30BAHUEM
WH(POpPMA-IIMOHHBIX  TEXHOJOTUH, KOHCTPYKTOPCKO-TEXHUYECKYIO  JAOKYMEHTAIUIO  JJIs
MIPOU3BOJICTBA HO-BBIX UM MOJEPHHU3UPYEMBIX OOPA3IOB JIEKTPOIPHUBOIOB TOPHBIX MAIUH U
000pyI0BaHUS U UX TEXHOJIOTMYECKOTO 000PYI0BAHMS;

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

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

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

JUigs  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAWMBbI  3HaHMA  (YMEHHUS,  BIAJCHMS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUITUH/ IPAKTUK:

Mexannueckoe 000pyoBaHrEe 000raTUTENbHBIX (hadpuK

TexHosI0rNs MallMHOCTPOEHHUS

I'ipornHeBMONIPUBO/ ¥ TUAPOITHEBMOABTOMATHKA TOPHBIX MALTUH

OcHOBBI (PYHKIIMOHUPOBAHUS TUAPONPUBOAA

DneKTpOTEXHUKA

I'mppasnuka

OoorarieHue noje3HbIX UCKOMAEMbIX

TemorexHuka ¥ ABUTaTeIN BHYTPEHHETO CTOPAHHUS

['opHble MalHbI 1 000pyIOBaHHE

ITonzeMHas pa3paboTKa MECTOPOXKICHHI MOJIE3HBIX HCKOAeMbIX

MexaHuzaiusi TOpHOTO IPOU3BOACTBA

Nudopmaruka

dusuka

3HaHus (YMEHUs], BIaJCHUs ), MTOJYYEeHHbIE MPU U3YYEHUU NAHHOW TUCIUIUIMHBI OyIyT
HEOOXOUMBI JUISl U3yUeHUS TUCHUILTIH/TIPAKTHK:

I"opHbIe MalIMHBI U 000PYIOBAHUE MTOI3EMHBIX TOPHBIX paboOT

CranuoHapHble MallIMHBI (IIAXT, KAPbEPOB U 000TaTUTEILHBIX (HaOpHK)

Teopust HaZEKHOCTH TOPHBIX MAIIUH U 000PYIOBaHHS

TpaHcnOpTHBIE CHCTEMBI TOPHBIX ITPEITPUSTHI

VYnpaBieHne TeXHHYECKUMHU CUCTEMaMU

KoHcTpynpoBaHue ropHbIX MallliH U 000PYIOBaHUS



HpOGKTHpOBaHI/Ie U pacucT cClICcAdmuX CHUCTEM THUAPONPHUBOAOB TOPHBIX MaAllWH U

00opyIoBaHus

DKcIUTyaTanus, TEXHUIeCKOe 00CTy>KUBAaHHE M PEMOHT FOPHBIX MAIIHH
IloaroroBka k ca4e u ¢ja4a rocyapCTBEHHOIO 9K3aMEeHa
IIponsBoacTBeHHAas - IPEAIUIIIIOMHAs IPAKTUKA

3 Komnerenuuu ody4yarouerocsi, popMupyembie B pe3yjabTaTe 0CBOEHUSA
AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs
B pesynbrare ocBOeHMS AUCHUIIIMHBI (MOYJIs1) «DINEKTPOIPUBO] U JIEKTPOCHAOKEHHE

TOPHBIX MAallIH» 06yqa10m1/11710ﬂ JOJIDKCH 06J'IaI[aTB CICAYIOIIUMHU KOMIICTCHIIUAMMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

[1K-3 Cmocoben pa3pabaTbiBaTh W JOBOIUTH 10 HCIOJHUTENCH HApsAasl M 3aJaHus Ha
OCYIIECTBJIICHHE IPOCKTUPOBAaHMs M OKCIUIyaTalldd TOPHBIX MalIMH W 000pyIOBaHus,
KOHTPOJIUPOBAaTh KAayecTBO padOT ©  o0ecreuuBaTh IMPABHIBHOCT  BBINOJHEHHS WX
UCIIOJIHUTEISIMH, COCTABJIATh Ipaduky padoT M MEPCIECKTHBHBIC IUIAHBI, HHCTPYKIHH, CMETHI,

3as1BKH

Ha MAalIuHbI U O60pyI[0BaHI/I€, 3aI10JIHATH HGO6XOIII/IMI)IC OTYCTHBIC IOOKYMCHTLHI B

COOTBETCTBUU C YCTAHOBICHHBIMU (hopMaMu

[1K-3.1 [Tnanupyer u opranu3oBbiBaeT 3P(GEKTUBHYIO pabOTy TOPHBIX MAlllWH U
000pyTOBaHMS

[1K-3.2 OcyiecTBiseT KOHTPOJIb KauecTBa MPOCKTUPOBAHUS U IKCIUTyaTallud U
PEeMOHTa TOPHBIX MAaIlIMH W OOOPYAOBaHHS C LENbIO TOBBIEHUS HX
HAJESKHOCTH

[1K-3.3 OdopmasieT 3asiBKM Ha MAIlIMHBI U 000y I0BaHKE, 3aMl0JIHATH HEOOXOAUMbIE

OTUYCTHBIC JOKYMCHTBI B COOTBCTCTBHH C YCTAHOBJICHHBIMU (1)0pMaMI/I.




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUILIMHBI (MOAYJISA)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

quce:

— KOHTaKkTHas padora — 9,9 akas. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynuTopHas — 1,9 aka. yacos;

— camocrosTenbHas pabora — 130,2 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaliuu - KypCOBOM MTPOEKT, 3a4€T

AynutopHast
KOHTaKTHas pabora

Paszen/ Tema (B akaz. gacax)

Kypc

JUCHUITIIMHBI

nmab. | mpaxT.
3aH. 3aH.

Jlek.

Bun
CaMOCTOSITSIILHOM
paboThI

CamocrosrenbHas
paboTa cTyeHTa

®dopma TeKyIero
KOHTPOJIS
yCIIEBaEMOCTH U
MPOMEKYTOUHON
aTTeCcTalluu

Kon
KOMITETEHIUU

1. Tema 1.1 DnexrponpuBon U
ANMEKTPOOOOPYIOBaHHE TOPHBIX
MaluH

11 OcobenHocTH
SKCIUTyaTalum u
KOHCTPYKTHBHOTO 0,3 10,3/0,31| 0,6
HCIIOJTHEHHUS TOPHOTO
AJIEKTPOOOOPYIOBAHHUS

CamocrosTenbHOe
U3y4YCHHE YUeOHOM
U Hay4yHOH
JIUTEPaTypBhIL.
IMouck
JIOTIONTHUTEITBHOM
UH(OPMAIHH 10
teme (pabota ¢
6ubnunorpaduyec
KHM
MaTepuaIami, C
3NEKTPOHHBIMH
O6ubanorexamu u
30P,
UH()OPMAIIMOHHO-
KOMMYHHUKAI[HOHH
BI€ CETH
WurepHer).

10

WnnusunyansHoe
cobecel0BaHUeE.
WnnusunyansHoe
co-001IeHre Ha
3aHATHH.

1.2 ABTOMaTH3MPOBAaHHBIH
3NEKTPONPUBOA TOPHBIX
MalluH 0,3 10,3/0,31]0,6/0,611
Pynuuunele

3JIEKTPO/IBUTATENN

CamocrosTenpHOE
U3yueHHE YU4eOHOM
W Hay4HOU
JIUTEPATYPHI.
ITonck
JIOTIOTHUTEIHHON
“HGOPMALIUH T10
Teme (paboTa ¢
6ubnnorpaguuec
KHM
MaTepualiaMu, ¢
JIEKTPOHHBIMU
6ubimorexamu U
30P,
UHPOPMAITHOHHO-
KOMMYHHUKAI[IOHH
BI€ CETH
WurepHer).

15

NunuBunyansHOE
cobecenoBaHue.
NunuBunyansHOE
Co-00IIeHIE Ha
3aHATHU.




1.3 Onexrpuyeckas
anmaparypa yIpaBleHHS H
3alUTBl  DJCKTPUYCCKHX
JBUTaTeNe  MalluH WU
MEXaHU3MOB HAaMNPsDKCHHEM
o 1000 B
DneKTpoo0opyI0BaHHE IS
OCBCIIICHUS MOJI3EMHBIX
TOPHBIX BBIPAOOTOK

0,3

0,3/0,31

0,6

15,8

CamocrosTenpHOe
u3ydyeHue yueOHoI
¥ HAyIHOU
JIUTEPaTypPhIL.
Iounck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
TeMe (paboTa ¢
oubimorpaguuec
KAM
MaTepuaiamu, ¢
JNEKTPOHHBIMU
OubIMOTEKaMH U
30P,
HHPOPMAITHOHHO-
KOMMYHHKAI[IOHH
BI€ CETH
WurepHer).

WnnuBunyansHoE
cobecemoBanue.
WnnuBunyansHoe
co-001IeHne Ha
3aHATHH.

Hroro no pazneny

0,9

0,9/0,91

1,8/0,61

40,8

2. Tema 2.2 DnekTpocHabXKeHUE

TOpPHBIX MallluH

21 DnexTpocHabXeHue
NOA3eMHBIX  MAIMH |
MEXaHHU3MOB
DnekTpocHabXeHHe
PYAHUKOB M IIAXT

0,3

0,3/0,31

0,6

17

CamocrosTenbHOe
U3y4YeHHE YUeOHOM
U Hay4yHOH
JIATEPaTypHL.
[Tounck
JIOIOIHUATEILHOMN
UH(pOPMAIUH 10
teme (pabota ¢
6ubnunorpaduyec
KAM
MaTepuaIami, C
JNIEKTPOHHBIMHU
Ooubimorexamu U
30P,
HHPOPMAITHOHHO-
KOMMYHHUKAITHOHH
BI€ CETH
WnrepHer).

WnausunyansHoe
cobecel0BaHUeE.
WnnusunyansHoe
co-001IeHre Ha
3aHATHH.

2.2
TeXHUKO-DKOHOMUYECKHE
IoKa3aTeiu
3NEKTPONOTpeOIeHNs
TOPHBIX TPEIIPUATHN

0,3

0,3/0,3U1

0,6

35

CamocrosTenpHOE
u3ydeHue yueOHou
W Hay4HOU
JUTEpaTyphL.
ITonck
JIOTIOTHUTEIHHON
“HPOPMALIUH T10
Teme (paboTa ¢
6ubnnorpaguuec
KHM
MaTepualiaMu, ¢
JNEKTPOHHBIMU
OoubimorexamMu U
90P,
MH()OPMAIIOHHO-
KOMMYHHUKAI[HOHH
BI€ CETH
WurepHer).

NunuBunyansHOE
cobecemoBanue.
NunuBunyansHOE
C0-00IIeHIE Ha
3aHATHU.




2.3 OnacHOCTh HOpPasKCHHS
9MEKTPHICCKHM TOKOM
3ammra  OT  MOPaKEHHUsI
9MEKTPHIECKHM TOKOM

0,5

0,5/0,31

37,4

CamocrosTenpHOe
u3ydyeHue yueOHoI
Y HAyIHON
JIUTEPaTypPhIL.
Iounck
JIOTIOJTHUTENBHOM
UHPOPMALIUH T10
TeMe (paboTa ¢
oubimorpaguuec
KAM
MaTepuaiamu, ¢
JNEKTPOHHBIMU
OubIMOTEKaMH U
30P,
HHPOPMAITHOHHO-
KOMMYHHKAI[IOHH
BI€ CETH
WurepHer).

WnnuBunyansHoE
cobecemoBanue.
WnnuBunyansHOE
co-001IeHne Ha
3aHATHH.

Hroro no pazneny

11

1,1/0,91

2,2

89,4

Hroro 3a cemectp

2/1,81

4/0,611

130,2

KIT,3a9€T

Hroro no JUCIHUITIIINHE

2/1,81

4/0,611

130,2

KYPCOBOH MPOEKT,
3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. B yueOGHOM mporiecce MpeaycMOTpeHbI 3aHATHA B (GopMme pa3dopa KOHKPETHBIX
CUTyallid, CBS3aHHBIX C WCIOJb30BAHUEM COBPEMEHHBIX CHCTEM aBTOMAaTH3HPOBAHHBIX
AIIEKTPOIPUBO/IOB U AIEKTPOCHAOKEHHUS.

2. [Tpu mpoBeieHn Y J1aOOPATOPHBIX M MPAKTHYECKUX PabOT pacCMaTPUBAIOTCS TECTHI 1O
TeMaM B HHTepakTUBHOHN popme. OObeM 3aHATHI B UHTEpAaKTUBHOHN (hopme.

3. YacTh 3aHATHI JIGKIIMOHHOTO THITA IIPOBOASTCS B BUJIC IPE3CHTAIUH.

4. TlpakTudyeckue 3aHATHSA MPOBOIATCS C  HCIOJIB30BAaHHEM PEKOMEHyEeMOTO
POTPAMMHOTO 00ECTICYCHUSI.

5. B pamkax yueOHOTO Kypca IpeyCMOTPEHbI BCTPEUYH C MPEJCTaBUTENISIMU POCCUNHCKUX
U 3apyOeKHBIX KOMITAaHHUH, TOCYJapPCTBEHHBIX M OOIIECTBEHHBIX OpPTaHU3aIlHid, MaCTeP-KJIACChI
HKCHEPTOB M CIIELUAINCTOB 110 TEMATHUKE KYDCa.

6 YueOHO-MeTOAuYecKOe 00ecneueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomumxcst
[IpencraBneno B npuioxxenuu 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIUHbI (MOYJIs1)

a) OcHoBHas TUTEpaTYypAa:

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

2. AnyuuH, A.C. Cucremsl yrpasienus 3nekrponpuBojoB / A.C. Any4uH. - Bonorga:
Nudpa-Unxenepus, 2015. - 373 .

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Anekcees, K.b. MukpokoHtposuiepaoe ympasiaeaue snekrpornpuBogom / K.b.
Anexcees, K.A. [Tanaryra. - M.: MI'T1VY, 2008. - 298 c.

3. Acrames, B.K. Mammunoctpoenue. Dunuknoneans. B 40-u 1. DnekTponpuBo.
T'unpo- u Bubponpusoasl. T.IV-2. Tuapo- u Bubponpusoas. Kuura 2 / B.K. Acrames. - M.:
MammHo-ctpoenue, 2012. - 304 c.

4. bankoBoii, A.Il. TIpenu3uOHHBIA SIEKTPONPHUBOJ C BEHTHJILHBIMH JIBUTATEISIMHU:
Mownorpadus / A.I1. Bankooii. - M.: MDH, 2010. - 328 c.

5. bekumes, P.®. DOnexrponpuBoa: VYuebHoe mocobue A aKaJeMHUYECKOTro
OakanaBpuata / P.®. bexumies, FO.H. [lementoes. - Jlrooepust: FOpaiir, 2016. - 301 c.

6

7. Bacuiwes, B.1O. Dnektponpusoa. DHepreruka snekrponpusoa / b.1O. Bacuibes. -
Bomno-raa: Mudpa-Unxenepus, 2015. - 268 c.

8. I'ymekoB, .M. CrucTemMbl aBTOMATH3MPOBAHHOTO YIIPABJICHUS DJIEKTPONPUBOAAMHU /
I".U. I'ynpkoB. - Munck: HoBoe 3nanue, 2007. - 394 c.

9. lenucos, B.A. DieKTponpuBOABl EPEMEHHOTO TOKa C YAaCTOTHBIM YIIPABICHUEM:
Vue6noe mocobue / B.A. Jlenncos. - Ct. Ockon: THT, 2013. - 164 c.

10. Enudanos, A.IT Ocuossl anektponpuBoja / A.Il Enudanos. - CI16.: Jlans, 2008. -
192 c.

11. Enudanos, A.I1. Ocuossl anektponpuBona / A.Il. Enudanos. - CII6.: Jlans, 2009. -
192 c.

12. Enudanos, A.Il. Dnexkrponpuson: Yueouuk / A.Il. Enudanos, JL.M. Munaituyk,
A.T'. Tymunckuii. - CI16.: Jlans, 2012. - 400 c.

13. Enudanos, A.I1. Dnexrponpusox / A.I1. Enudanos. - CI16.: Jlans, 2012. - 400 c.

14. Enudanos, A.I1. OcHoBbI 2mekTponpuBoaa: Ydyeonoe nocooue / A.Il. Enudanos. -

MNTTEZ . TTa-ee 2NNO 10 A



B) MeToau4eckne yKazaHus:

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

2. MHWccnemoBaHume 4acTOTHOrO mpeoOpasoBarens  Simens  Micromaster  420:
Metoandeckue yka3aHus 10 BBITOJHEHHIO J1a00PaTOPHOM pabOThI CTYACHTAMH OYHOM U 3a0YHOM
dopm o0yuenus ciermanbHocT "T'opHOoe neno". Marauroropek: MI'TY, 2015. — 14 c.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Windows 7

Professional(ums ~ |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional

7Zip cB000aHO pacnpoctpansiemoe 110 06eccpoyuHO
Autodesk

AutoCAD yueOHas Bepcusi OeccpouHo
Electrical 2020

IIpodeccnonanbubie 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HasBanue xypca CchUIKa
denepanbHOE roCy/IapCTBEHHOE Or0KETHOE
yupexaenne «DenepanbHblii uHCTHTYT npombitennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTU»
WNudopmanmonHas cucrema - EamHOe OKHO JOCTyma K
HH()OPMAIMOHHBIM pecypcam

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

[MTouckosas cucrema Axkagemus Google (Google Scholar) [URL: https://scholar.google.ru/

HanunonanpHas UH(POPMALIMOHHO-aHAIUTHYECKAs
cucreMa — PoccHiiCKuii MHIAEKC HAy9HOIO LIUTHPOBAHUS
(PUHIL)

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

URL:
https://elibrary.ru/project_risc.asp

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHue JUCIUIIIIMHBI BKIIFOYACT:



VY4eOHble ayIUTOPUH [T IPOBEICHUS 3aHATHH

- MyJIbTUMEIUHHBIE CPENICTBA XPAHEHNUS, IEpEauy U IPEICTABICHUS HH(POPMAIUH.

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIJIsl IPOBEACHUS TPAKTUUECKUX 3aHATHI:

- MyJIbTUME/IMHHBIE CPEJICTBA XPAaHEHNUs, [IEpeayy U IPeCTaBIeHUs HH(popMaIy;

- IOCKa, MYJIbTUMEAUMHBIA ITPOEKTOP, KPAH.

VY4eOHble ayIUTOPUM Ul IPOBEIEHUS IPYNIOBBIX U MHAWBUIAYAJIBHBIX KOHCYJIbTALUH,
TEKYIIEr0 KOHTPOJIS ¥ IPOMEXYTOUHOM aTTeCTallun

- MyJIbTUMEIMHHBIE CPEJICTBA XPAaHEHNUS, [IEpeayuy U IPeCTaBIeHUs HH(popMaIy;

- IOCKa, MYJIbTUMEAUMHBIA IIPOEKTOP, KPAH.

ITomernieHus 1 CaMOCTOSATENLHON pabOThI 00yYarOIINUXCSL:

- IepCcOoHaIbHBIC KOMITbIOTEPHI ¢ makeToM MS Office, BBIX010M B MHTEPHET U € AOCTYIIOM
B 2JIEKTPOHHYIO 00pa30BaTeNIbHYIO CPEAY YHUBEPCUTETA.

[Tomemenuss s XpaHeHUST W NPOPMIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTro
000pyI0BaHUSA:

- CTeUI&XHU JUIA XpaHEHUS Y4eOHO-HATJSAHBIX MOCOOMH U y4eOHO-METOIUYECKOM
JIOKYMEHTAIUH.

Jlaboparopusrii crenag FESTO



[Tpunoxenus

6 YueOHO-MeTOoAHYeCKOe o0ecneyeHrne caMOCTOATEIbHOI padoThl 00y4aloIUXCH

[To mucruruinHae «IEKTPOIPUBO U AIEKTPOCHAOKEHIE TOPHBIX MAIIIUHY MPEAYCMOTPEHA
ayIUTOpHAs U BHEAYJAUTOPHAs CaMOCTOATEIbHAs paboTa 00yJaromuxcsl.

CamocrosTenpHas padoTa 1o OCBOSHUIO TUCIMITIMHBI HEOOX0JMMa IS YTITyOJIEHHOTO N3yYeHHS
MaTepuaia kypca. CamocTosTenpHas paboTa CTyJJEHTOB perjaMeHTHpyeTcs rpadukaMu
yueOHOro Mpoliiecca U CaMOCTOATEIbHOM PaboThlI.

CamMocTtosTenbHas pa60Ta CTYACHTOB COCTOUT U3 CICAYIOMUX B3AUMOCBA3AHHBIX YacTeu:

1) M3ydeHne TeOpeTHYECKOro MaTepraia B popme:

e CamocToATeNnbHOE H3YUCHHE YUeOHOH U HAy9HO JIUTEPATypHI 110 TEME

e Jlouck pononHMTENbHOW wWHGpoOpMammu 1o Teme (pabora ¢ OmbOIMOrpaduIecKum
Marepuaiamu, c JJIEKTPOHHBIMU oubnmorekamu " 90P,
UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE ceTH VIHTepHeT).

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

2) IloxroTtoBka K 1a00paTOPHBIM 3aHATHIM

Ilepeuens meopemuueckux 60npocos K 1adopamopHsim padomam

Tema 1.1 OcobeHHOCTH OKCIUTyaTalluki MW KOHCTPYKTHBHOI'O  HCIIOJIHCHHA  TOPHOTO

AIEKTPOOOOPYIOBAHUS
VYcnoBust SKCIUTyaTalldl  DIEKTPOOOOPYIOBAaHHS TPH TOA3EMHONW M OTKPBITOH pa3paboTke
ITOJIE3HBIX HCKOIIaCMBbIX. OcobeHHoCTH KOHCTPYKTUBHOI'O HUCIIOJIHCHU A TOpHOTO
3IIEKTPOOOOPYOBAHUS.

[TonsiTue 006 ypoBHe M BHAax B3pbIBo3aUUTHL. Kiaccuduxamus sneKkTpooOOpyaoBaHUs IO
YPOBHIO B3PBIBO3AIIUTHI. BuUIBl B3pbIBO3AIIUTHL. TpeOoBaHUS, MPENBbSBISEMBbIE K TOPHOMY
AJIEKTPOOOOPYIOBAHUIO HOPMAJIbHOTO, IOBBIIIEHHOW HAJIEKHOCTH, B3pHIBOOE30MACHOTO,
0Cc000B3PHIBOOE30MIACHOTO UCTIOTHEHUS.

O6macTh MNPUMEHEHHUS  DJIEKTPOOOOPYIOBAaHUS  PA3IUYHOTO HUCHOJNHEeHHs. VcmbiTaHue
B3pBIBOOE30MACHOTO AJIEKTPoo0OpyI0BaHus. TpeboBaHUs MpaBUil 6€30MaCHOCTH K PYAHUYHOMY
000py/1I0BaHNIO, HAXOAIIEMYCS B 3KCILTyaTalllH.

Tewma 1.2 OCHOBBI 3JE€KTPONIPUBOAA

OcHoBHble omnpeaeneHus U kiaaccudukanus. Mcropust pazsutus snextponpusoaa. [loustus 06
YCTPOMCTBE 3JEKTPONPHUBOJA. DJIEKTPONPUBOABI, TMPHUMEHSEMBbIe [UIs TOPHBIX MAIIMH H
YCTaHOBOK: OCHOBHBIE TUIIbI M1 KOHCTPYKTHUBHBIE 0COOEHHOCTH. MexaHHuecKue XapakTepuCTUKU
U CBOMCTBa JIBUraTeseil MOCTOSIHHOTO TOKA C MOCJEI0BATEIbHBIM U CMELIaHHBIM BO30YXK/IEHHEM,
o0yacTh uX MpUMEHEeHUs. MeXxaHn4yecKre XapaKTepUCTUKU U CBOMCTBA ABUTATENEl IEPEMEHHOTO
TOKa, SKCILUTyaTallMOHHbIE 0COOEHHOCTH M 00J1acTh UX MpUMeHeHusl. OCOOEHHOCTH  yNpaBJIeHUS
JBUTATEIISIMU ITOCTOSIHHOTO U ITEpeMEHHOr0 Toka. CrlocoObl pean3alyy peryjIupoBaHus 4acTOThI
BpalllcHUss W  pPEBEPCUPOBAHUS  JJIEKTPOABUraTesIed.  OJIEKTPONPUBOA IO  CHUCTEME
reHepatop-asuratens (I'-J[): KOMIOHOBKA, MEXaHUYECKHE XapaKTePUCTUKHM U CBOWCTBA.
OCO0EeHHOCTH AIIEKTPUUYECKUX TMPUBOJIOB 10 cucteme I'-/1 ¢ ofHOCTyneH4YaThIM BO30YKICHHEM U
TPeXOOMOTOUYHBIM JIBUTATeNeM, 001acTh npuMeHeHus. OCOOEHHOCTH JIEKTPHUYECKOr0 MPUBO/IA
o cucreme ['-J] ¢ MAarHUTHBIM WU DJIEKTPOMATHUTHBIM YCHUJIMTETIEM B 00JIaCTh MX TPUMEHEHHUSL.
OCOOCHHOCTH DJIEKTPUUYECKUX TPHUBOJIOB MO cucteme [-JI ¢ TUPUCTOPHBIM BO30OyAHMTENIEM,
TUPUCTOPHBIN mpeobpazoBarenb-asuratens (TII-/1) 1 gacToTHBINA mpeoOpa3oBaTeb-IBUraTENb
(UIT-1T), obnmacte mx mnpumeHeHUs. [lomoxeHuss o BBIOOpE SIEKTPUUYECKUX ABUTATENICH IO
MOIIIHOCTH C Y4YETOM XapakTepa Harpy3Kd U YCIOBUH JKCIUTyaTaruu. TpeOoBaHUS MpPaBUI
texuudeckon akcruryaranuu (I1TD) u npaBun 6e3onacHoctr (I1B) mpu skcmuTyaTanuu U peMOHTe



ANEKTPOJBUTATEIIEH.

JlaGopaTopHo-TipakTHyecKoe 3anstue 1.2.1

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

Tema 1.3 PynHuuHbIE 35IEKTPOABUTATENN

OcHOBHBIE ompenieneHns U Kiaccuukanus. DIeKTPOIBUTATENIN €IUHON CepuM ISl YrOlbHbIX
maxT. O6acTh NPUMEHEHUS Pa3JInYHbIX BUJIOB NIpUBOJA. PO TOKa M BeMYMHA HAIPSDKEHUS IS
IIUTaHM DJIEKTPOJBUTATEIICH.

OOmme monokeHus Mo BBIOOPY anekrpoasurareneil. Harpyszounsie nuarpammbl. HarpeB u
OXJIAXJIEHUE 3JIeKTpoABHUraTeneil. Pexxumbl paboTsl anexkrTpoasuraresneil. Beibop MomHocTH
AIIEKTPOABHUTATENS MPU PA3IMUHBIX PEKUMaX PAOOTHI.

OKkcIulyatanuss 3JEKTpoJBUraTenell. XapaKTEpHbIE HEUCIPAaBHOCTH. MOHTax, pPEMOHT U
ucnbITanue sekrpoasurareneit. [1TD u I1b npu TexHIUecKOM 00CTyKMBaHUH, SKCILTyaTalluu U
PEMOHTE 3JIEKTPOJBUTATEIEH.

JlaboparopHo-nipaktudeckoe 3ansatue  1.3.1

W3yueHne KOHCTPYKIMH, MEXaHUYECKOM XapaKTEpUCTUKH U OCHOBHBIX CBOWCTB TpeX(azHbIX
ACUHXPOHHBIX 2JIEKTPOABUIaTeNIeH. BhIsIBIIEHNE U yCTPaHEHHE HEUCIIPABHOCTEM.

Tema 1.4 Dnexrpuueckas anmnapaTtypa ylnpaBiIeHHs U 3alUThI JICKTPUUECKUX JBUTATEICH MaIINH
U MEXaHU3MOB HanpsbkeHueM a0 1000 B

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

AnmnapaTsl ¥ NPUHLUMIHAIBHBIE CXEMbl MAaKCHUMaJbHON TOKOBOHM 3aimiuThl. Pacuer, BpIOOp M
NOBEPKAa YCTaBOK TOKAa M OJIOKOB MaKCHMAaJbHON TOKOBOH 3alIUTHI, BCTaBOK IUIaBKUX
peroxpaHuTeneil. AnmapaTsl U NPUHUUIMAIBHBIE CXEMbl TEILUIOBOW 3alllUThl, 3aIUUTHI OT
ONPOKUABIBAHMS WIA HECOCTOSIBLIETOCS ITYCKA.

OnexTpuyecKkas anmaparypa py4HOrO M IIOJyaBTOMaTHYECKOI'O YIPABIIECHUS JJIEKTPUUECKUMHU
JIBUTATENsIMU MAllMH U MexaHu3MoB. Ha3HaueHue, TUIbIl, OCOOEHHOCTH KOHCTPYKLHHU
pa3beIUHMUTENEH, PYYHBIX B3pHIBOOE30NACHBIX ITycKaTenel, KOHTPOJUIEPOB, aBTOMATHUECKUX
BBIKJIFOYATEIIECH.

KoHTakTHas cuctema ammapaTypbl YIpaBiIe€HUs, IEKTpUUYECKas Ayra M CIOCOObl €€ ralieHusl.
be3nyroBas u 6eCKOHTaKTHas KOMMYTallUs.

DNEeMEHTHI anmnaparypbl JUCTAHIIMOHHOTO M aBTOMATUYECKOro ynpasieHus. HazHaueHue, Tusl,
0COOEHHOCTH KOHCTPYKIIMH KHOIIOYHBIX TOCTOB, OJIOKOB U MYJBTOB YIPABJIEHHUS, KOHTAKTOPOB.
OnexTpuueckas anmnaparypa JUCTAaHIIMOHHOTO ¥ aBTOMAaTHYECKOT O YIIPABIECHUS JIEKTPUUECKUMHU
JBUTATENSIMU MallMH U MexaHu3MoB. OCHOBHbIE BUbl, NMPUHIUIHAIBHBIE CXEMBbl 3aIUTHl U
OJIOKMPOBOK OT TMOTEPH YIPaBIAEMOCTH, OT OOpbIBA MM YBEJIMYEHHUS CONPOTUBIICHUS LIEMHU
3a3€MJICHHS, TOKOBOM 3alllUThl OT MEPErpy3KH, OJOKUPOBKH, MPEMSATCTBYIOLIEH BKIIIOUEHUIO
IycKaTensl IpU CHW)KEHHWU CONPOTHBIICHUS HW30JSALUM HW)KE HOPMHUPYEMOH BEIMYUHBI B
OTXOJAIIEM YJacTKe CETU U OT OJIOKMPOBKH, OTPaHUYMBAIOIIEH YaCTOTY BKIIIOUEHUS IyCKaTeIsl.
PeBepcuBHBIE 1 HEPEBEPCUBHBIE MarHUTHBIE ITYCKATEIHN B pyTHUYHOM HcriosiHeHnu. Ha3HaueHue,
TUIIbI, TEXHUYECKHE XaPaKTEPUCTUKU, YCTPOICTBO, CXEMbI 3JIEKTPUUECKUX COeNMHEeHUN. Bupl
3alUThl U 6J0KUpOBKH. Poj ympaBienus. Buasl curnanuzanum, BO3MOXHbBIE HEUCTIPABHOCTU U
CIoCoObI UX yCTpaHEHHUSI.

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

[lyckoBble arperaTel [l pPY4YHBIX JJeKTpocBepil. Ha3HaueHuwe, THIIBI, TEXHUYECKHE
XapaKTEpUCTUKH, YCTPOMCTBO, CXEMBbl DJJEKTPUYECKMX COECAUHEHMM. Buasl 3amurel u
6soxkupoBku. Pox ynpasnenus. Buabl curnanusanuu, BO3MOKHbIE HEUCIIPABHOCTH U CIIOCOOBI X
yCTpaHEHHUS.

[Topsimok BbIOOpa W TIpOBEpKHM ammaparoB ynpasieHus. [Ib mpu skcryaranmm ¥ peMoOHTE
AJIEKTpOanmnapaTypsl.

JlabopaTopHo-TipakTHyecKoe 3anarue 1.4.1

HcnbiTanue u HaCTpOKKa MAaKCHUMAJIbHOM TOKOBOM 3aIUThI aIlllapaToB.
JlaGopaTopHo-TipakTHYecKoe 3ansaTue 1.4.2

N3ydyeHne KOHCTPYKLHM, IPUHLIMNA JEUCTBUS U CXEM JJIEKTPUUYECKUX COCIMHEHUM aIlapaToB



PYUYHOTO YOpPaBJICHUS: pa3beIUHUTENCH, PYUHBIX MyCKaTeael, KOHTPOJIEPOB, aBTOMAaTUYECKUX
BBIKJIFOUaresnei. McnelTanne annapaTroB pydyHOToO yIpaBIICHHUS.

JIaGoparopHo-nipakTHyeckoe 3ausaTue 1.4.3

WN3yueHne KOHCTPYKUMM, NpPUHIMOA JEUCTBUS M CXEM DJJIEKTPUYECKUX COCIUHEHHUU
HEPEBEPCUBHBIX MAarHUTHBIX ITycKaresneil. McnblTanue anmnaparos.

JlaGopaTopHo-ipakTH4ecKoe 3ansarue 1.4.4

N3ydyeHue KOHCTpPYKUMWA, MPUHOMUIIA JEUCTBUS W CXEM DJJEKTPUYECKUX COCIUHEHUH
HEPEBEPCUBHBIX MATHUTHBIX ITyCKaTeJIel pa3audyHbIX TUNOB. McnipiTaHue anmaparos.
JIaboparopHo-nipakTuyeckoe 3anstue 1.4.5

N3yueHnne KOHCTPYKIUH, IPUHLNIIA ACHUCTBUSA U CXEM IEKTPUUECKUX COETMHEHUIN PEBEPCUBHBIX
MAarHUTHBIX ITycKaTenei. McnblTanue anmaparos.

JlaGopaTopHo-ipakTHYecKoe 3ansarue 1.4.6

N3ydyeHne KOHCTPYKIMHI, IPUHLIMIA JCUCTBUS U CXEM JJIEKTPUUYECKUX COCIUHEHUN MarHUTHBIX
nyckateneil Ha HanpspkeHue 1000 B. Mcnbitanue annapaTos.

JlaboparopHo-nipakTuyeckoe 3anstue 1.4.7

N3yueHnne KOHCTPYKIUM, TPUHIMIA ACUCTBUS U CXEM JIEKTPUUYECKUX COCAMHEHUN MarHUTHBIX
CTaHUM{ yrpasiieHUs. VcnplTaHWe CTaHIMK yIIPaBICHUS.

Tema 1.5 DnexTpoobopyaoBaHKe IS OCBEIICHUS MTOA3EMHBIX TOPHBIX BEIPAOOTOK

3HaueHue OCBEILEHNUS TOA3EMHBIX TOPHBIX BEIPA00TOK. OCHOBHBIE CBETOTEXHUYECKUE BETUYNHBI.
DJIEKTPUUYECKNE UCTOYHUKH CBETA U UX CBOMCTBA.

CranuoHapHble U NEPEHOCHBbIE PYIHHYHBIE OCBETUTENIbHbIE NpuOOphl. Ha3zHauenuwe, Tumbl,
TEXHUYECKUE XapAKTEPUCTUKU U YCTPOIMCTBA, CXEMbI BKIFOUEHUS B CETh.

DnexTpooOopyA0BaHNE U MPUHIUIHAIBHBIE CXEMbI AIEKTPOOCBETUTENBHBIX YCTaHOBOK. MeTo/1bl
pacueTa 3JeKTPUYECKOr0 OCBEIICHUS MOA3EMHBIX BhIpaboTOK. HOopMbl ocBemeHHOoCTH paboynx
mecT. TpedoBanus I1TD u I1b npu sxcrutyatanuu OCBETUTENBHBIX CETEH U YCTAaHOBOK.
JlaboparopHo-nipakTuyeckoe 3anstue 1.5.1

N3ydyeHne KOHCTPpYKUUH JIEKTPOOOOpyI0BaHUS U COOpKA 3JIEKTPUUECKON CXEMbI CTallMOHAPHOMN
OCBETUTEIIbHON YCTaHOBKH.

Tema 1.6 DnexTpooOopyaoBaHUE € DIECKTPUUYECKUE CXEMBbI JTUCTAHIIMOHHOTO YIPaBICHUS
MalIMHAMU, MEXaHU3MaMH U yTIIe100bIBAIONTUMHI KOMILIEKCAMU

O6mme cBefeHuss 00 YNpPaBICHUM MAaIIMHAMHM, MEXaHHU3MaMH ¢ YIJIeI00bIBAIOIIUMHU
KOMIUIeKcamMu. Buasl ynpasneHus. [IpuHIunuanbHele CXEMbl JUCTAHIMOHHOTO YIPaBIEHUS
TOPHBIMU MalllMHAMU: TPEXINPOBOJHAS, ABYXIPOBOJHASA, JBYXIIPOBOJHAs 0e€3 caMO(UKCalUU.
JlocTOoMHCTBa M HETOCTATKH.

OcHoBHblE TpeOOBaHMSI K CXEMaM JIMCTaHIIMOHHOTO  yIpaBieHud. Bunuel  3amur,
MPEeyCMOTPEHHBIE B CXeMaX MUCTAHIIMOHHOTO YIIPaBJICHHUs, OJIOKUPOBKA MOCIEAOBATEIHHOCTH
BKJIIOUCHHUS ITyCKATEIICH.

JlaboparopHo-nipakTuyeckoe 3anstue 1.6.1

COopka M HCHBITAHHE JJIEKTPUYECKOM CXEMbl JUCTAHIIMOHHOTO YIPAaBJICHUS YTrOJIbHBIM
KOMOafHOM.

JlabopaTopHo-TipakTHYecKoe 3anaTue 1.6.2

COopka ¥ WUCHBITAaHHWE DJIEKTPUUECKONH CXEeMbl JIUCTAHIIMOHHOTO VYIPAaBICHUS PYYHBIM
AIEKTPOCBEPIIOM.

Pa3nen 2 DnexTpocHabkeHue TOPHBIX MPEIPUITHIA

Tewma 2.1 DnexTpocHaOXKEeHHE MO3EMHBIX MAITMH U MEXaHU3MOB

XapakTepucTuka MPUEMHUKOB DJIEKTPUUYECKON DHEPTHH B MOJ3EMHBIX BhIpaOoTKax. CrocoObl
MUATAaHUS TIOA3EMHBIX dJeKTponoTpeduTeneii. Bribop Mecta pacmoyioKeHHs IEHTPAIbHOU
noazemHoit noacraniuu (LIIIT), ee ycrpoiictBo, o6opynoBanue. PacronoxkeHue u ycTpoicTBo
pacnpenenuTeabHbIX moa3eMHbIX myHKTOB (PIIIT) Hanpsokenuem cpwimie 1000 B.

Pynnuunas anmapatypa ympaBieHHss W 3amiuThl  Hanpspbkenunem 6 kB. KowmrmuiekTHbie
pacnpenenutenbubie ycTporictBa (KPY) ans momsemMHBIX TOpHBIX BbhIpaboTOK. HasHauenwe,
THUIIbI, TEXHUYECKUE XAPAKTEPUCTUKH, YCTPOUCTBO, CXEMbI SJEKTPUUYECKUX COCTUHEHUN. Bumb
3alIUT U CUTHATM3ALMU. OJEKTpUYECKHE M MexaHuueckue OyiokupoBku. Poj ympasnenus,
BO3MOKHBIE HEMCIIPABHOCTH U CIIOCOOBI MX ycTpaHeHus. [1b mpu TexHuueckoM 00CITyKUBaHUH,



AKCIUTyaTallMl U PEMOHTE 3JIEKTPOYCTAaHOBOK HanpspbkeHueM csoiie 1000 B.

OCHOBHBIE IPUHIIUIIBI IOCTPOECHUS CUCTEM IEKTPOCHAOKEHHSI MAIIMH U MEXaHU3MOB OYMCTHBIX
U TIOATOTOBUTEIBHBIX 3a00€B /I IAXT C [OJIOTUM, HAKJIOHHBIM M KPYTBIM 3aJIeTaHHEM IUIACTOB.
IlepenBukHble TpaHCHOPMATOPBI U TpaHC(HOPMATOPHBIE MMOACTAHIMU AT MUTAHUS MOA3EMHBIX
norpedbureneil. HasHaueHue, TUIBI, TEXHUYECKHE XapaKTEPUCTHKH, YCTPOMCTBO, CXEMBbI
JNEKTPUYECKUX COCOUHEHMM. BUabl 3alUT ¥ CUTHaIM3auuu. DIEKTPUYECKUE U MEXAHUUYECKUE
OnmokupoBku. Pox ympaBieHHs, BO3MOXKHBIE HEHUCIPABHOCTH M CHOCOOBI HMX YCTPaHCHHUS.
OnpezneneHye MOIIHOCTH U BBIOOP 000pYJ0BaHUS Y4aCTKOBOW TpaHC(HOPMATOPHOM IOJCTAHIIUH.
[laxTHble KabenpHbIE ceT. HasHaueHune, MapKu, CeUEHHs M TOYCTUMBIC HAIPY3KH HA CUIIOBBIC
*uibl kabens. CrocoObl NPOKIaaKu Kabesael B OJ3eMHBIX FOPHBIX BbIpaOOTKaX.

OcHOBHBIE METO/BI pacyeTa, BEIOOpa U MPOBEPKU KaOETIBHBIX CETEH, anmapaTypbl yIpaBIeHUS U
3alUThl. PacueT HU3KOBOJIBTHOM KaOeabHON CETH IPU IYCKE U HOPMAJIbHBIX PEXKHUMaxX pabOThI.
Pacuet TOkOB KOPOTKOT0 3aMbIKaHHS.

JlaGopaTopHo-ipakTHdecKoe 3anarue 2.1.1

N3yuenne KOHCTpYKUMI © cxeMm ayekTpuueckux coeauHenuii KPY nanpsoxkenuem 6xB.
HcnplTaHue 3J1€KTPUUECKUX almapaTos.

JlabopaTopHo-TipakTH4ecKoe 3ansTue 2.1.2

M3yueHne KOHCTPYKLUI U CXEM JIEKTPUUECKUX COSAMHEHU epeABUKHBIX TPAaHC(POPMATOPHBIX
noacraniuii. cnpiTanue TpaHcopMaTOPHBIX MOICTAHIINH.

JlaGopaTopHo-TipakTHYecKoe 3anarue 2.1.3

[IpuoOpereHne HABBHIKOB COCIMHEHHMS W PEMOHTa KaOeneil. lcmplTaHME MIAXTHBIX THOKHX
Kabeneil mocine peMoHTa.

Tema 2.2 DnexTpocHaOKeHUE PYIHUKOB U IIAXT

XapakTepucTuKa MOTpeOUuTeNneld 53JIEKTPO’HEPruU Ha TOpPHBIX mnpeanpuatusx. Kareropuu
NOTpeOUTENEH SIIEKTPOIHEPTUU B OTHOIIICHUH 00SCIICUCHHS HAJIEKHOCTH MX DJIEKTPOCHAOKEHUSI.
CxeMmbl 37eKTPOCHA0KEHHS PYJHUKOB U ILAXT.

VYCTpolCcTBO BO3AYIIHBIX JMHHUM 3jieKTporiepenad. THIbl M MapKd IMPOBOAOB, CIIOCOOBI HX
KpEIJICHUsI U COeAMHEHUsI. TUMBI M KOHCTPYKIMU ONOp. Y CTPOHCTBO KabeabHbIX TUHUN. Tunsl u
Mapku kabesnel, crnocoObl X MPOKIAIKHU.

Bo3nukHoBeHHe, BHABI M mocneAcTBUS KOopoTkux 3amblkaHuit (K3). Tepmuueckoe u
aneKkTpoanHamudeckoe nerictBue TokoB K3. Xapakrepuctuka nponecca K3. Pacuer Tokos K3 u
CHOCOOBI UX OTPAHUYEHUS.

DnexTpooOOopyA0BaHNE MOBEPXHOCTH IIAXT. OJIEMEHThl BBICOKOBOJBTHOIO 00OpPYHAOBaHUS
nojactanuuii. Ha3zHaueHue, THUIBI, TEXHUYECKHE XapaKTEPUCTUKHU. YCTPOHCTBO M BBIOOD
M30JISITOPOB, IWH, TPEAOXPAHUTENEH, pa3beAUHUATEICH, BHIKITIOUATEIEH HArPy3KH, OTICIIUTEIIEH,
KOPDOTKO3aMbIKaTeJIeH,  MAacCiSIHBIX M BO3QYHIHBIX  BBIKJIKOYATEIEH,  HM3MEPHUTEIBHBIX
TpaHCOPMATOPOB TOKA M HANpPSIKEHHs, PEaKTOpOB, CUJIOBBIX TpaHchopMaTopoB. IIpuBoss
pa3beAMHUATENEH, BBIKIIOYATENEH Harpy3KH, MAaCSHBIX BBIKJIIOUATENIEH.

KPVY, tpanchopmaTopHble MOACTAHIIMU. YCTPONCTBO TJIaBHON TMMOHU3UTEIHHOW TMOICTAHIINH
(I'TIT). 3amumTHOE 3a3eMyieHHE Ha TNOACTAHIMAX. KOHTposib HaX COCTOSHUEM H3OJISLUH.
JlokyMeHTaIus Ha MOACTaHLUAX.

OOu1re cBefieHns 0 peselHoi 3amure. THUIbl pesie ¥ UX KOHCTPYKTUBHBIE 0COOEHHOCTH. CXeMbl
pesieiiHOM 3aIIUThI JIMHUHM 3JIEKTpoIepeiay, CUIIOBBIX TPaHC(HOPMATOPOB U AIIEKTPOABUraTeNIeH
HanpspkeHueM csoime 1000 B.

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

JIaboparopHo-nipakTuyeckoe 3anstue 2.2.1

Nzyuenne xkoHcTpykiuit anextpoodopynoBanust ['TII. McrbiTaHue SieKTpHYECKUX aImapaToB
MOBEPXHOCTHOM MOACTAaHIIUU.

JlaGopaTopHO-TIpaKTHYeCcKOE 3aHaTne 2.2.2

COopxka cxembl peneifHol 3amuThl. McribiTanne 1 HacTporika mpuOOPOB PEIeHHOM 3alTUTHI.
Tema 2.3 TeXHUKO-35KOHOMHYECKHE TTOKA3aTEIN JICKTPONOTPEOICHUS TOPHBIX MPEATPHUATHI
OO1u1re cBeCHUS 0 TEXHUKO-9KOHOMUYECKUX MOKa3aTeNsAX IeKTPOoroTpedieHus. Yuer pacxoaa
JJIEKTPO’HEPIMM HA TOPHBIX MPEANPHUATHAX. Y IENbHBIE HOPMBI PACXOJa DIIEKTPOIHEPTUU
OTJIEIIbHBIM TEXHOJIOTMYECKUM IPOLECCOM TOPHOI'O IPOU3BOJACTBA U MIPEATIPUATUEM B LIETIOM.



Koaddurnment momrHOCTH 37€KTpoycTaHOBOK. OmpeseneHue oOIemaxTHOro Kodhduimenrta
MOIIHOCTU. [IpHuYMHBI M TOCIEACTBUS HHU3KOro Kod(pQuIMeHTa MOIIHOCTH. PeakTuBHas
MOIIIHOCTh. MEpOMPHUATHS 10 CHUKCHHUIO MOTPEOJICHUS PEAKTUBHOM MOITHOCTH U CIIOCOOBI ee
KoMmneHcauu. OpraHn3alioOHHO-TEXHUYECKHUE MEPOTIPUSITUS [0 SKOHOMHH SJIEKTPOIHEPTHH.
OmnpeneneHre OCHOBHBIX  TEXHHUKO-DKOHOMHUYECKHX  IOKa3aTeled  AJIeKTPOMOTPEOICHHUS.
OnpeneneHue CTOMMOCTU 3JeKTpodHepruu. Tapudukanus siaextposHepruu. OmnpeneneHue
ce0eCTOMMOCTH TPOAYKIUH TIO DJIEMEHTY <QJCKTPOIHEPTrHs», YACIbHOTO TOTpeOiieHus
3EKTPOIHEPTHH U SHEPTOBOOPYKEHHOCTH TPYAa.

Tewma 2.4 PyaHu4uHasi CUTHaIU3alMs U CBS3b

Ponp u HasHaueHue  pYIHUYHON CHUTHAJIM3AalMM M CBSI3U. AIMNNaparypa  CHUTHAJIM3AIMH.
CTBOJIOBas, TPAHCIIOPTHAS U IUCIIETYCPCKAST CUTHAITU3AIINA.

Bunel pynauunoi csizu. Jlucneryepckoe yrpaBieHHe TPOU3BOJICTBOM.

Pazgen 3 Dnexrpobe3onacHOCTh

Tema 3.1 OnacHOCTb OpaXKE€HUs JIEKTPUUECKUM TOKOM

JleiicTBHE 3IEKTPUUYECKOTO TOKA Ha OpraHU3M 4ejoBeka. Buabl mopaxeHus. AHanu3 NpUYHH
3JIeKTpoTpaBMaTu3Ma. DaKTOPbI, ONpPENEIAIONUe CTENEHb MOPAXKEHUS JIEKTPUUECKHUM TOKOM.
@akTophl, BIUSIIOMINE HA UCXOJ HopaxeHHs. ONacHOCTb MOPAKEHUsI HJIEKTPUUYECKHM TOKOM B
cucTeMax ¢ M30JIMPOBAHHON U 3a3€MIIEHHOM HEUTpasbio TpaHc(hopmarTopa.

Tema 3.2 3amuTa OT HOpaKEHUS NEKTPUUECKUM TOKOM

Meps! 3alIUTEl OT MOPAaXEHUs JIEKTPUYECKUM TOKOM. HasHaueHue, yCTpoWCTBO, KOHTPOJIb U
NPOBEPKA 3allUTHBIX 33a3€MJICHUH B TOJ3EMHBIX TOPHBIX BBIPA0OTKaX. 3a3eMJICHHE MAIlWH,
anmnaparos, IEPEIBUKHOTO U IEPEHOCHOTO AIEKTPOOOOPYI0BAHUS.

Anmaparbl 3alUTBl OT yTE€YEK TOKAa Ha 3€MIII0, MX Ha3Hau€Hue, YCTPOMCTBO, 00sacTh
IpUMEHEHHs. Y CJIOBHbIE 0003HA4YEHUs, IPUMEHSAEMbIE B CXEMaX AJIEKTPUUYECKHX COEIMHEHHH.
XapakTepHble HEHUCIIPAaBHOCTU B CXEMax JJIEKTPUYECKUX COEIMHEHHUH ammapaToB 3alUThl OT
yTedeK TOKa Ha 3eMJII0 U CIIOCOOBI UX YCTPaHEHHUS.

Oxka3zaHue MOMOILIM IOCTPaJaBIIMM OT BO3JEHUCTBUS AJIEKTpPUYECKOro Toka. TpeboBaHus K
CHUCTEMAaM 3a3€MJICHHS U allapaTraM 3allMThl OT yTEYEK TOKA Ha 3EMJIIO.
JlabopaTopHo-TipakTHdecKoe 3anarue 3.2.1

N3ydyeHne KOHCTpYKLUMH 3a3€MIIIOIIMX YCTPOMCTB M CXEM DJJIEKTPUYECKHX COECIUHEHHUU
anmaparoB 3allUThl OT YTEYEeK TOKAa Ha 3emito. lM3MmepeHue CONpOTHUBIEHMS 3aIlIMTHBIX
3a3€MJICHUHN.

KypcoBoe npoektupoBanue

enu n 3a1a4n KypcOBOTrO MPOEKTUPOBAHUS:

- CUCTEMaTH3alys, PaCIIMPEHUE U 3aKPEIIIEHUE 3HAHUN 110 TUCLUIUINHE;

- IpuoOpeTeHNe HABBIKOB MPAKTUYECKOTO HCIOIb30BAaHUS TEOPETHUUECKUX 3HAHUHM MO BBIOOpY,
pacueTy U IPOBEPKE AIEKTPUUECKUX CETEM, alllapaToB YIPaBICHUS U 3aLUTHI;

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

KypcoBoii npoexkT odopmisieTcss B COOTBETCTBUU C JACUCTBYIOIIMMH TpeOOBaHUSMH, T.€. Ha
CTaHJapTHBIX JucTax ¢opmara A4. OObeM KypcoBoro mpoekTta cocrasiser 15-20
IIPOHYMEPOBAHHBIX JIMCTOB TeKcTa. [Ipy HanmMcaHum KypcoBOTrO MPOEKTa CIEAYET MOJIb30BATHCS
neiictByromumu ['OCTamu. B KypcoBOM MNpoeKTe IOKHBI ObITh MPEACTaBIECHBI TAaOJHUIBL,
rpaduku, OTpaXkarolie pe3ysbTaThl PacueToB.

B Kpyr TeXHMUYECKHUX MEPONIPUATUI BXOMSIT:

- TeMaTHKa U 00beM KypCOBOTO TMPOEKTA,

- pa3paboTKa 1 Bbl1a4a WHAMBHYaTbHbIX 33aJJaHUI JJIs BHITIOJIHEHUS! KyPCOBOTO MPOEKTA;

- obecnieyeHre 00yJarOIIMXCsl METOUYECKOM M CIIPaBOYHOM JINTEPATypOil.

Haubonee menecooOpa3HOM, B OTHOWICHMM pealu3alliy 337ad KypCOBOTO IPOEKTHPOBAHUS,
ABisieTcsa TeMa «BbIOOp M pacdeT paloHaNIbHOM CUCTEMBI AEKTPOCHAOKEHHS yJacTKa aXThD».
BbiOop pamuoHanbHOM CXEMBI AJIEKTPOCHAOKEHHUS, HU3KOBOJBTHOW M  BBICOKOBOJBTHOM
Ka0eJIbHON CeTH, alnapaToB YIPaBICHUS U 3alUTHI JOKEH 00OCHOBBIBATHCS U MOJKPEIUIATHCS
COOTBETCTBYIOIIMMU PACUECTAMH.



[TpuMepHbIii IepedeHb pa3ienoB, pEKOMEHIYEMBIX I pa3padOTKU KypCOBOTO MPOEKTa:
Beenenue.

Kparkas xapakrepucTika ydacTka. Mexanuzamus pador.

Br160p panmoHanbHOM CUCTEMBI AJIEKTPOCHAOKEHHS y4acTKa.

Br160p HanpskeHU.

Pacuer ocemenus. Pacuer u BbIOOp TpaHc(OpMAaTOPOB UIsl MUTAHUS OCBETHTEIBHBIX CETEH U
PYYHBIX MEXAHU3MOB.

XapakTepucTruka NPUEMHUKOB 3J1€KTPOIHEPIUH.

Omnpenenenre MOIIHOCTH U BBIOOP y4aCTKOBOH MOJICTaHIINY.

Omnpenenenue JUIMHBI Kabeme.

PazpaboTka pacyeTHOH CXeMbl 3JIEKTPOCHAOKEHHSI MEXaHU3MOB Y4aCTKa.

Pacuyer u Bb1OOp kabens HanpshkeHueM 6 KB, muTatomniero y4acTox.

Pacyer 1 BEIOOp HU3KOBOJIBTHON KaOCIBHOMN CETH MO MMYCKOBOMY M HOPMAITLHOMY PEKHUMaM.
PacueTr TOKOB KOPOTKOr0 3aMbIKaHHUS.

[TpoBepka ceuenus paboumx Kuil Kadelel o TePMUIECKON YCTOMYUBOCTH.

Pacuet u Be160p KPY Hanpsbkenuem 6 xB.

Pacuer, BeI00Op U MpoBEpKa HU3KOBOJIBTHOM alapaTyphl YIPaBICHUS 1 MAaKCUMAJIbHOM 3alUTHI.
KommiekToBaHME HU3KOBOJIBTHBIX PACIPEAIYHKTOB.

Bb160p cxeMbl JUCTAHIIMOHHOTO YIPABIEHUS, CHTHAJIU3ALMU U CBS3H.

Pacyet TeXHHKO-9KOHOMHUYECKUX MOKa3aTeNel 2IeKTPOCHA0KEHUS yUacTKa.

PazpaboTka MpOTHBOIIOKAPHBIX MEPOIIPUATUN I MEPOTIPUSATHIA MO0 TEXHUKE O€30IaCHOCTH.

C uenbio cokparnieHusi 00beMa NOSICHUTEIbHON 3alUCKH PEKOMEHTYETCS:

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

- pe3yJIbTaThl pacu€TOB CBOJIUTH B TaOIUIIBL;

- HE YYMTBIBATh NEPEMBIYKM MEXAYy anmnaparamMd, CKOMIUIEKTOBAHHBIMU B €IUHBIN
pacnpenenuTenbHbId  MyHKT, Npu pacyetre TokoB K3 pacuer ocymecTBIsTE METOJOM
NPUBEJICHHBIX JJIMH C UCIIO0JIb30BaHUEM TaOJIHII.

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

[IpumepHBIl nepeyeHb WCXOIHBIX JAHHBIX JUISI BBIMNOJHEHHS KYypCOBOI'O IMPOEKTAa: CHCTEMa
pa3paboTKH, cXxeMa OYUCTHOTO 320051, MOIIHOCTb M YTOJI MaJIeHHs IJIacTa, OacHOCTh IUlacTa 1o
ra3y 4 MbUIHM, ra3000MIIBHOCTB TIACTa, BBIOPOCOONACHOCTD IIJIacTa, TUI KOMIUIEKca (KpEeru), THUIL
Kpenu COIpPsDKEHUs, TUM KoMmOailiHa (cTpyra), IIMpHHA 3axBaTa KoMmOaiiHa (CTpyra), CpeaHss
CKOpPOCTh TMojaun KomOaiiHa (CTpyra), KOJHUYECTBO JBHUTATelied KomOaitHa (cTpyra), THI
MeXaHu3Ma IoJayd KomOaiiHa, o0opynoBaHME M YAEpKAaHUS OYHMCTHOrO KomOaliHa,
o0opy/ioBaHuE NI aBTOMaTH4YeCKOW BBIOOPKM M OIyCKaHMs TMOKOro Kalelqs, TUI KOHBeiepa
OYHUCTHOTO 3a00s1, KOJIMYECTBO JBUTATeNel KOHBeilepa, MeXaHM3alusi CPEACTB JOCTaBKH IO
OTKaTOYHBIM  BBIpAaOOTKaM, JIGHTOYHBIH (TUIACTUHYATHIM) KOHBeWep, meperpyxareb,
o0opynoBaHue Uil THTaHUS Kpemu KOMIUIeKca, OoOOpydoBaHWE [UIsl MbIIETIOAaBICHHUS,
obopynoBanue njsi OOphOBI ¢ BHE3AMHBIMU BBIOpOCAMH, JJIMHA JIABBI, CYTOYHAs J00BIYA,
00BEeMHBIN BeC (MJIOTHOCTB) YIJIs, MPOJOHKUTEIBHOCT paboThl yyacTKa Mo J00bIYe B CYTKH,
KOJIMYECTBO pabouyux B HamOoJjee 3arpyKeHHYI0 CMEHY, pacCTOSHMS AJs MPOKJIAIKU Kabems
HanpspkenueM 6 kB (ot LTI k TTVTIIL, ot LIITIT k PIIII-6, ot PIIII-6 x ITYIIII), mapka xabens,
nposioskeHHoro ot LI x IIVIIII, MomHOCTe KOpOTKOro 3ambikanus Ha mmHax [IIII1,
paccrostaue ot LIIIII x PIIIT Huskoro nanpsikenus, paccrossaue ot PIIIT Hu3koro HanpskeHus 10
OKHa JIaBbl, TUII JIeOeIKU-TIepeIBUKUYMNKA JIEHTOYHOT O KOHBeWepa (Ieperpyskaress), MexaHu3aus
MOJATOTOBKM HUIII, pPACCTOSTHHE Il OCBEXKEHUs IITpeka (YkiIoHa, OpeMcOepra), OCBEIIeHUE JaBbl.
PexomeHganuu 1mo opraHuM3alud M OOECHEUEHHIO KYpPCOBOIO IPOEKTUPOBAHMS SBISIOTCS
IIPUMEPHBIMH.

Ilpumepovl npakmuyecKkux 3a0anuil 011 RPOMEHCYMOYHOU ammecmayuu



1. Onpenenuth CTaTUYECKHA MOMEHT Ha Baly JBUTATENS MOJBEMHOTO KpaHa, a TaKXkKe
MOIIHOCTh, HEOOXOIUMYIO [JIsi TOoAbeMa TIpy3a U CKOPOCTh
BpAICHU JIBUTATENIS, €CIIM Macca nmoanumaeMoro rpysza m=5000xr,
a Macca kproka u 6;oka m=300kr. [lepenaTounpie yncia CTyrneHen
H] i penykropa: Iy = Iz = i3 =4; K.IL.I. CTyNeHeH Nepelnadu 71= 7 2= 1 3
o T!-’ =0,92. JluneitHas ckopocTh moabema rpys3a V = 0,4m/c. JInametp
Oapabana 1,2m.
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2. lana KMHEMaTUYECKasi CXeMa MPUBO/JIA C
BpalllaTeIbHBIM JABHKeHUEeM. [Ipu Bpaiienuu, Hanpumep
MOBOPOTHOM MIaT(OPMBI SKCKaBaTOPa, CO CKOPOCTHIO
n;=0,025¢™ craruueckuii MoMeHT Ha mecrepHe 1 paBeH
M =3780Hwm; k.m.a. kaxaoit napel nepeaaun = 0,95, a

1

nepeaaTouHble ynca nap i; = 2,7, i, = 2,8.

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

3. OnpenenuTh NPUBEACHHBIM K Bajy JBUTaTelss MOMEHT HHEPILMM YpaBHOBEUIECHHOM
MOABEMHOM JIEOEIKH.

Hanbl: Maccbl nogaumaemoro rpyza m =3000kr; mopokHero cocyna Mg = 2500kr;
npotuBoBeca M, = 4000kr; oxgHOW BeTBHM KaHarta My = 560xr. MomeHTsl WHepHuu: OapabaHa
J5=950k"m%; nepBoro 3ybuaroro koneca Ji=250kI'm*; BTOporo
J2=7OKFM2; TpeThero Js =1501<FM2; YETBEPTOTO J4=5KFM2
MaxoBblii MOMEHT pOTOpa JBUTATENs GD? =400krm’.
[Tepenarounsie yucna i1=5, BTopoii i,=6. [lnametp Oapabana
D=3wm. Cxopocts nBurarens N=58000/MuH.




4. OnpenenuTh BETUYNHY BpaIlalOINX MOMEHTOB Ha Bary OapabaHa, HEOOXOAUMYIO TPH
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MOIbEME BarOHETKU BBEPX M0 YKJIOHY MPU
YCTaHOBUBIIIEMCSI IBI)KEHUH, €CITU Macca MOJIE3HOTO TPpy3a
m = 750xkr, macca BaroHeTku M, = 250kr, AuaMeTp Kojeca
Baronetku D, = 35¢cm, rnamerp nandsr d, = Scm,

ko3 dunrenT tpenus kauenus koseca f = 0,05,
kod(durmeHT TpeHus ckonbxerus nand u = 0,08,

K03 uImeHT yBenuueHus TpeHus oT pedopn a = 1,4, nnametp 6apabana nedeaxu Dy = 0,5Mm,
K.IL1L. GapaGana 5 = 0,9, yrox HaklIoHa mogbema a=15 .

5. OnpenenuTh BEIWYHHY BPAIIAIONIMX MOMEHTOB Ha Bay OapabaHa, HEOOX0IUMYIO IPU
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MOIbEME BarOHETKH BBEPX 10 YKJIOHY IPH Pa3TOHE
BaroHETKH C YCKOPEHUEM 1M/c?, ecnu Macca MoJIe3HOro
rpy3a m = 750kr, macca BaroHeTku m, = 250kr, tuamerp
Kojeca Baronetku D, = 35cm, qnamerp nandst d, = Scm,
ko3 dunment Tpenus kauenus koaeca f = 0,05,
koahdunreHt TpeHus ckonpxenus mand x = 0,08,

KO3 (UILIMEHT yBeIHUEHUs TpeHus oT pedbopa a = 1,4, nuamerp 6apadbana nedenku Ds = 0,5Mm,

K.ILI. GapaGama 5 = 0,9, yrox HakIoHa mogbema a=15 .

6. OnpenenuTh BEIMYMHY BPAIIAIOLUIMX MOMEHTOB Ha Baly OapabaHa, HEOOXOIUMYIO IpU
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MOIbEME BarOHETKH BBEPX MO YKJIOHY IMPU TOPMOKEHUU
BArOHETKH C 3aMe/JICHHEM -1 M/c?, eciu Macca TOJIe3HOro
rpy3a m =750kr, Macca BaroHeTKH M, = 250kr, AuameTp
Koneca Baronetku D, = 35¢cm, quametp mandsr d, = Scm,
k03 durreHT Tpenus kaueHus koseca f = 0,05,
kod(durmeHt TpeHus ckonbxerus rnand u = 0,08,

K03 puLKEHT yBenuueHus TpeHus ot pedopa a = 1,4, nuamerp 6apabana nedenxu Ds = 0,5M,

K.I.1. GapaGana 5 =0,9, yro; HaKJIOHA oxbeMa a=15 .



7. OnpenenuTh BEIMYMHY BPAIIAIONIMX MOMEHTOB Ha Baly OapabaHa, HEOOXOIUMYIO IpU

. 2
=~ CITyCKe ITyCTOH BaroHeTku (yckopenus +1wm/c”), ecnu macca
\‘-\,\ noJsie3Horo rpysa m = 750 kr, macca BaroHeTku m, = 250kr,
{@;}{H araMeTp Kosieca BaroHeTku D, = 35¢cm, auamerp nandot
d,=5cm, ko3 dunment tpenus kadenus koiaeca f = 0,05,

e @J Kod(QpunueHT TpeHus ckoiamxkenus nang u = 0,08,
= Kod((PMUIUEHT YBEIUYEHHs TpeHus oT pedopa a = 1,4,

nuametp 6apabana nedenku Ds = 0,5Mm, k.1m.1. 6apabana # = 0,9, yros HakJIoOHa MoAbEMa a=15".

8. 'eneparop mocrosiHHOro Toka [151 ¢ mapannenbHbIM BO30YKACHHEM UMEET: MOILITHOCTh
P, =5xBr; nanpspkenue U, = 230B; ckopocts Bpamienus N, = 145006/MuH; cOnpoTUBICHHE [IEMTH
axops R, = 0,6350Mm; conpotuBnenne oOMoTkH Bo30ykaeHus R, = 910M; MarHuTHeie U
mexaHudeckue notepu P, = 0,052P,. Onpenenuts HOMUHAIBHBIN TOK sikops, DJ{C 0OMOTKH
SIKOPSl B HOMHHAJILHOM PEKUME, SJICKTPHUSCKHUE TTOTEPU ¥ CYMMAapHEBIC MOTEPH, TTOTPEOIIIEMYTO
(Mexanuueckyro) mourHocTh U KII/] B HOMHHaIBHOM pekuMe.

9. I'eHepaTop MOCTOSIHHOTO TOKA C MapajlieIbHbIM BO30YK/IEHHEM UMEET: YUCIIO Hap
IIOJIFOCOB p = 2; YMCJIO BUTKOB SIKOPst W = 124; 4ncio nmap napasuiesbHbIX BETBEN & = 2; CKOPOCTh
BpareHus N, = 2850006/muH; conpoTtunenue menu sikops R, = 0,04 Om; Tok 0OMOTKH
Bo30Oyxaenus |, = 2,0A; 9J1C B HoMmuHaNBHOM pexume E, = 234,4B; HOMUHATBHBINA TOK
reneparopa |, = 108A, KIIJ] 7= 0,89. Onpenenuts MOIIHOCTH 3JIEKTPOMArHUTHYIO,
noTpedIsieMyIo U Ha BBIBOJIaX T€HEPATOpa, CyMMY IOTEPh, MOTEPH AJIEKTPHUYECKHE, J0OABOUHBIE,
MEXAHUYECKNE U MAaTHUTHBIE U HANPSYKEHUE XOJIOCTOTO X0a FeHepaTopa.



10. JIBuraTenb MOCTOSTHHOTO TOKA C MapaJlyIeIbHBIM BO30YXICHIUEM UMeeT: Hanpspkenue U,
=220B; Tok |, = 43A; ckopoctb Bpamenus N, = 100006/MuUH; CONTPOTHRIICHHE HIETH SIKOPs R, =
0,30M; HOMHHAJIbHBINA TOK 0OMOTKH BO30YyxaeHus |, = 1,5A. Onpenenuts 4acToTy BpalleHUs
SKOPSI, €CITU HAIIPsDKEHHUE, TIOJIBEIEHHOE K 0OMOTKE sIKOps1, MOHU3UTH 10 200B, a Bpamaronuii
MOMEHT Ha BTy JIBUTATENSI U TOK BO30YKJICHUSI OCTABUThH IIPU 3TOM HEU3MCHHBIMHU.

11. UeTbIpeXmOMIOCHBIN IBUTATENh TOCTOSIHHOTO TOKA C MapalieIbHbIM BO30YKIEHUEM
umeert: HanpsokeHue U, = 220B; Tok |, = 102A; ynciio map morocoB p = 2; YUCIIO0 IPOBOTHUKOB B
oomotke sikopst N = 600; umnciio nap napauieabHbIX BETBEH & = 2; MarHUTHBINA NOTOK @ =
1,4-10'2B6; comnpoTtuiieHue 0OMoTkH sikops R, = 0,10M; Tok 06MoTKH Bo30OYy)aeHus |, = 2,0A.
Omnpenenuts DJJC 0OMOTOK SIKOPSI, HOMHHAIBHYIO YAaCTOTY BpaIllCHHs, HOMUHAIbHBIH
Bpatatonuit MomeHT, KI1JI, conpoTuBieHne mycKoBOro peocrara mnpu myckoBom toke |, = 31, u
MyCKOBOM TOK IMPHU OTCYTCTBUHU ITYCKOBOT'O PeocTaTa.

12. JIBuratens NOCTOSHHOTO TOKA HE3aBUCHUMOTI'0 BO30YKI€HUS BKIIOUYEH B CETh
HanpsbkeHueMm U, = 220B u npu HoMHHaIbHOM BpainatonieM Mmomente M, = 101,7Hwm pazBuBaer
cKkopocTh BpameHus N, = 75006/mun nipu KT 7, = 0,75. ConpoTtuBienust 0OMOTKH sikops R, =
0,4430M, oomoTkH Bo3OyxkaeHus Ry = 0,1970M, conpoTHBIIEeHHE TyCKOBOT'O peocTaTa
R,=1,170M. OniperenuTh HOMUHAIBbHYIO, TOTPEOIAEMYIO U AIEKTPOMArHUTHYIO MOIITHOCTH U
MyCKOBOW TOK JBUTATEIIS IPpU HeU3MEeHHOM U,,.

13. [TacnopTHBIE TaHHBIE ACKHXPOHHOTO KOPOTKO3aMKHYTOT'O JIBUTATENS: CKOJIbKEHUE
$,=0,05; oOMOTKa cTaTopa COETMHEHA B 3BE€3/y U MOAKIIOUEHA K CETH NMTEPEMEHHOTO TOKA C
nuHerHbIM HanpsbkeHuem U; = 380B; uucio BUTKOB B Kax10# ¢asze craropa Wi = 88, w, = 12;



MarHuTHbI 10T0K @, = 1,21-10?B6; 06MoTOouHbI KoddduImenT cratopa K,; = 0,92, potopa K,;
=0,95; yactora Toka f = 50I'L.

Omnpenenuts DJIC, nHAYIIMPYEMYIO B (pa3e cTaTopa U poTOpa MpH HEMOIBUIKHOM U
Bparnaromemcst porope, kodddunuent tpanchopmanuu u nporeHTHoe cootromenne JJ[C ot
MOJIBOJTMMOTO HAIPSHKCHUSI OOMOTKH CTaTOpAa.

14. [lacnopTHBIE JaHHBIE ACHHXPOHHOTO KOPOTKO3aMKHYTOTO ABUTATENs: HAMPSHKEHUE
380/220B; nHomuHaIBHAS MOITHOCTH P2 = 40kBT; HOMHHAIBHAS CKOPOCTH BPAIICHUS
N;=98006/mun; KI1 77, = 91,5%; k03¢ durnmerT momuoct COS@ , = 0,91, KpaTHOCTH ITyCKOBOTO
toka K| = 5 u myckoBoro momenta K, = 1,1; neperpy3ounas ciocooHocTs apurarens A = 1,8.
OnpeaenuTs YKCI0 Nap MOJTIOCOB, HOMUHAIBHOE CKOJIBbKEHIE, HOMUHAIbHBIE MAKCUMATbHBIN 1
MyCKOBOW MOMEHTbI, HOMHUHAJIbHBII U ITyCKOBOW TOKU JBHUTaTells IPH COSAMHEHUH 0OMOTOK
cTaTopa B TPEYrOJbHUK U 3BE3MY.

15. Tpexda3Hblil IECTUITONIOCHBIN ACUHXPOHHBINH ABUraTelb IBUraTElb HUMEET
nacnopTHbIe NaHHbIe: HanpshkeHue 380/220B; HomuHanbHAsS MOIIHOCTH Py = SkBT; HOMUHaNbHAS
CKOpocTh BpamieHus Ny = 940 o6/mun; KT 77, = 74,5%; koadunment momiaoctu cose , = 0,91.
Ornpeaenutb MOIIHOCTD, MOTPEOIIIEMYIO OT CETH P, HOMUHAJIbLHOE CKOJIbKEHNE, HOMUHAIIbHBIN U
MYCKOBOM TOKH JBUTATEIIS IPU COCTUHEHUH OOMOTOK CTaTopa B TPEYTOJbHUK U 3BE3Y.

16. PaccunTaTh MOIIHOCTH ABUTATENS IS DIEKTPONPUBO/IA BEHTUIISTOPA, CO3AIOIIET0
2
nasienne raza H =76 H/m” ipu pacxome Q = 15 M/c u BBIOPATh CUCTEMY IIPUBO/IA.



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

18. BriOpaTh aCHHXPOHHBIN JBUTATEIH ISl BEHTUIISITOPA, €CIIU TPU 9aCcTOTE BpameHus N =
47506/muH Bpamaroniuii MoMeHT coctaBisieT M = 10H/m. HomunansHas yactora BparieHus N, =
950006/MuH, a 3aBUCHMOCTh MOMEHTA BEHTUJISATOPA OT COOTHOIIICHHSI YaCTOT BPAILICHUS 3a/1aHa
ypasuenneM M, = M(n,/ n)?.

19. JIBuraTens NOCTOSSHHOTO TOKA UMeeT HanpsibkeHue nutanus U, = 220B u ckopocTth
Bpauenus N, = 100006/muH. I'paduk u3mMeHeHus Toka npu padoTe MexaHU3Ma 3a/laH B TaOJuIle.

Toxk, A 40 30 20 40 30 20

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

OHpeJIeJIHTI) MOIIHOCTH ABHUIAaTCJIsA.

20. Be106path 1BUTaTe s MOCTOSTHHOTO TOKA JIJISl TOTEMHOT0 MEXaHU3Ma, paboTaroIIero B
MMOBTOPHO-KPATKOBPEMEHHOM PEXKHUME, €CITU LUK NpoospkaeTcs 135 ¢ u umeeT ciaeayronme
paboune peKuMbl

Howmep 1 2 3 4




Monwesr, 500 225 150 50
Hwm
Bpewms, ¢ 5 20 5 15

HeobOxoaumas yactora BpamieHus apurareis N = 74000/MUH 1 HOMHUHAJIBPHOE HANIPSKEHUE
U, =220B.

21. BeiOpatb aBUTaTENb AJIs1 HEPETYIUPYEMOTO OABEMHOIO MEXAHU3MA, €CJIU U3BECTHO,
4TO Bec nmogHumaemoro rpysa F = 1500H, makcumainbHas Beicota nmoabeMa h = 15M, ckopocTth
noabsema vV = 0,3M/c, mpoJomKUTENbHOCTD Kperuienus rpy3a t = 60c, KI1/1 mexanusma 7 = 0,6,
nuametp Oapabana nedeaku d = 0,4M.

Onpenenuth GakTHUECKYIO TPOAOHKUTENbHOCTD BKItoueHus [1B%. Ilepecunrars
MOIIIHOCTb JBUTaTens co ctanaaptHoi [1B% = 40% na daxtuaeckyro [1B%.

22. Konseiiep paboTaer B MpOJAOKUTEILHOM pekuMe. BpiOpaTh 1BUraTeNb NEpeMEHHOTO
TOKa CO CKOPOCTHIO BpameHus N = 288006/MHH, cO3/al0IIEro CKOPOCTh JEHTHI V = 3,5M/c pu
TsaroBoM ycuiuu F = 1000H u KIT 77 = 96%.

23. OmnpenenuTh SKBUBAJICHTHBI MOMEHT, SKBUBAJICHTHYIO MOLTHOCTh U BBIOPATh
JBUTaTeNb, €CIIM YacToTa Bpamenus N = 150006/muH, oOiiee Bpems 1uKiIa coctasiuser t, = 15c,
BpeMs pabOThI XapaKTepU3yeTcs:

t1 = 2C, M]_ = 7,5HM;

to=3c, M> = 5,6Hwm;



t3 = 6c, M; = 3,6Hwm.

24. OnpeneNuTh MOIIHOCTD JABUTATENs ISl MEXaHU3Ma, €CITH YacToTa BpalleHus N =
72006/MuH, oOmiee Bpems 1ukia cocrasisieT t, = 120c¢, Bpems paboThl XapaKTepH3yeTCs:

tl = 4C, M1 = 588HM;
t, = 18c, M, = 245Hwm;
t3=13c, M; = 147Hwm.

25. OnpenenuTs MOIIHOCTD ABUTATENs HOJHEMHOTO MEXaHU3Ma, €CJTH 4acTOTa BpaleHus N
= 725006/muH, obee Bpems nukia t, = 120c, Bpemst paboTbl XapakTepu3yeTcs:

11 =0,35c, M1 ="1759,5Hm;
t, =16,3c, M, =348Hwm;
t3=0,18c, Mi = 627Hwm;

t3=16,5¢c, M; =204Hwm.



7 OueHoYHbIE CpeCTBA JJIA MPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

IIpomexyTouHast aTTecTalys UMEET LIEJIBIO OIIPEACIUTD CTENIEHD JOCTUKEHUS 3allJIaHUPOBAHHBIX
pe3yabTaTOB 00YyUEHUS M0 TUCIUILTHHE (MOAYIIO) 3a eproJl O0yUEeHHUs U IPOBOAUTCS B popme
3a4era.

a) Ilnannpyembie pe3yabTaThl 00y4eHHs] M OLICHOYHBIE CPEACTBA 1JIsl IPOBeAeHHA
NPOMEKYTOYHOM aTTecTAlMHU:

Kon WNunukaTop nocTrKeHus
OueHouHbIe CpeiCcTBa
MHAMKATOpa KOMIIETEHIIUH

ITK-3: Cnocoben pa3zpabaThiBaTh U JOBOAUTH 10 UCIIOJIHUTENEH HAPsIIbl U 3a/laHUs Ha
OCYHICCTBJICHUEC ITPOCKTUPOBAHUA U SKCITyaTallui T'OPHBIX MAalllMH U 06OPYI[OB3,HI/I$I,
KOHTPOJIUPOBATH KAu4eCTBO Pa0dOT U 00ECIIEUNBATh MPABHIBHOCTD BHIIOJTHEHHS UX
UCTIOJTHUTEIISIMH, COCTABIATh Tpaduku paboT M NMEPCIIEKTUBHBIC IUIaHbl, HHCTPYKIMH, CMETHI,
3asBKM Ha MalIMHBI ¥ 000pYA0BaHKE, 3aMIOJIHITH HEOOXO0IMMBIE OTYETHBIC JIOKYMEHTHI B
COOTBETCTBHUH C YCTaHOBJICHHBIMH (hopMaMu

[1K-3.1 [Inanupyer n — TEOPETUYECKUE BOIIPOCHI 1JII CAMOKOHTPOJIS IIPU
OpraHU30BBIBACT IIOATOTOBKE K 3a4eTy; IlepedeHb mpUMepHbIX
s dexTuBHYIO paboTy BOIIPOCOB JIJIsl 3a4eTa

TOPHBIX MAIIMH U
1. Ymo exooum 6 cucmemy  6HeUIHE2O

NeKMPOCHAOIHCEHUSI 20PHO20 NPEONPUAMUSA?
2. Kakoe 000pyaoBaHuE U CXEMbI IPUMEHSIOTCS Ha

o0opynoBaHus

KPYVY orxoagmnmx oT HOACTAHIIUA JINHUSX ?

3. Kakue UCTOUHHKH CBETA U OCBETUTENbHbBIE
pUOOPHI IPUMEHSIOTCSA HA TOPHBIX
MpeanpusATUsIX?

4. KakoBbI cXeMbI 1 000pYA0BaHHE TIEPEIBUKHBIX
KOMIUIEKTHBIX TPaHC(POPMATOPHBIX
MOJICTAHIINN?

5. Kaknmu mapamerpamu XapakTepHU3yHOTCS
CBETWJILHUKU?

6. KakoBnl Ha3Ha4YCHHUEC, CXCMbI U O60py,[[0BaHI/IC
NEPEABUKHBIX MPUKITHOYATCIbHBIX HyHKTOB?

7. Kakue TpeOoBaHMs NPEIBABISIOTCS K CXeMaM
JIEKTPOCHA0KEHUsT KapbepoB?

8. KakoBbI TUTIOBBIE CXEMBbI BHYTPEHHETO
ANEKTPOCHAOKEHUS KaphepOB?

9. Kakue TpeOoBaHMs MPEIBABISIOTCS K CXeMaM
INEKTPOCHAOKEHUS maxT?




Kon
WHNKATOpa

NHpukatop AoCTHXKEHUS
KOMIIETCHIINU

OneHouHble CpeaCcTBa

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

KakxoBbI THIIOBBIE CXEMBI BHYTPCHHCTO
3JIEKTPOCHA0XKEeHUsT 000TaTUTENbHBIX (adpuk?

UYro sBIIAETCS UCTOYHUKOM 3JIEKTPOIHEPIUH HA
TOPHBIX NPEAIPUATUAX?

Kaxkoe anekTpoo0opyioBaHKHEe YCTaHOBJICHO Ha
OJTHOKOBIIIOBBIX 3KCKaBaTopax?

KakoBbI CXeMbI BHEIIIHETO 3JIEKTPOCHA0KEHUS
TOPHBIX NPEAIPUIATAN?

KakoBbl IpHYUHBI HU3KOT0 KO3 HHUIIHEHTa
MOILTHOCTH?

KakoBbl 0COOEHHOCTH TEKTPUPUKATUN
OTKPBITBIX TOPHBIX PabOT?

Kakoe 31ekTpo0o60opyioBaHIe yCTaHOBIEHO HA
OypOBBIX cTaHKax?

KakoBbl 0COOEHHOCTH IEKTPUPHUKAIIUY IIAXT?

Kaxkoe 31ekTpoo0opy/i0BaHKHe YCTaHOBJICHO Ha
MHOTOKOBIIIOBBIX 9KCKaBaTopax?

KakoBbl 0COOEHHOCTH IEKTPUPUKALTUN
oboraTurenbHbIX Gpadpuk?

Kakoe 21ekTpo0o6opyoBaHie yCTaHOBIICHO HA
KOHBEHEpPHBIX yCTaHOBKaxX?

Kaxkne pexuMbl HEUTpany IEKTPUIECKUX CETEN
HCIIOJIb3YIOTCSl HA 000TaTUTENbHBIX (habprkax?

Kakoe 31ekTpoo0opy/i0BaHHEe YCTaHOBJICHO Ha
MOABEMHBIX YCTAaHOBKax maxt?

Kaxkne pexnMbl HeUTpanu AIEKTPUIECKUX CeTen
HCIIONB3YIOTCSA HAa Kapbepax M IIaxTax?

Kakoe a1ekTpoo6opyoBaHIe yCTaHOBICHO HA
KOMITPECCOPHBIX YCTaHOBKax?

B yem 10CTOMHCTBA M HEJOCTATKU CETH C
H30JIMPOBAHHOU U
I1yX03a3€MJICHHOMHENUTPabio?

Kakoe 31ekTpoo6opynoBaHie yCTaHOBJICHO HA
BOJOOTINBHBIX YCTaHOBKaX?

Ot Kkakux (aKkTOPOB 3aBUCUT TOK YTEUKHU B




Kon
WHNKATOpa

HNuaukarop 1oCTHXKEHUS
KOMIIETCHIINU

OneHouHble CpeaCcTBa

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

SHCKTPHHGCKOfI CCTU IIAXThI HAIIPAKCHUEM 10

1000B?

Kakoe 31ekTpo0o60opyoBaHie yCTaHOBJICHO HA
BEHTUJISITOPHBIX YCTAHOBKAX TJIABHOTO
IPOBETPUBAHHUSI?

Kax ocymiecTBisieTcss KOHTPOJIb U30JISALIUH B
AJIEKTPUUECKUX CeTsIX Hamnpspkenuem 10 1000
B?

Kaxkoe 31ekTpoo0opyi0BaHKHEe YCTaHOBJICHO Ha
TATOBBIX HOI[CTaHIII/IHX?

Kakwue ammaparsl  3alUInarT OT YTeUeK TOKa
Ha 3eMJII0 B ceTsiX Hampspkenuem 10 1000 B?

Kak ocymecTsisiercs 3amura ot 0THO(pa3HbIX
3aMbIKaHui B ceTsax Beire 1000 B?

Ha xakoMm npuHIuIie paboTaeT 3auTHOS
3a3eMuieHue?

Kaxk onpenensitorcs s3nekTpuyeckre Harpy3ku
3JIEKTPONPUEMHUKOB, JINHUN U
TpaHchopmaTopoB?

Kakwue cucremsl u 000pynoBanue
INEKTPUYECKOTO OCBEIICHHSI PUMEHSIOTCS Ha
Kapbepax?

Kak omnpenensercs kaprorpaMmma Harpy3oK u
MeECTa pacloJIOKEeHUs MOICTaHIUI?

ITo kakuM HOpMaM U Kakue paboune mecra
o0ecnevnBarTCsl HCKYCCTBEHHBIM
OCBelICHUEM?

Kak ocymecTBisiercst BBIOOp TpaHC(hOpMATOpOB
I'TII?

Kakue pa60‘{I/IC MCCTa U KaK paCCUYUTBIBACTCA
OCBCIICHHUEC TOYCYHBIM MCTOI[OM?

Kak npousBoautcs pacueT IMHUN
ANEKTPONEPEeNaun I IPYIIIbI
AIEKTPOIPUEMHUKOB?

Kakune pabourie MecTa U Kak pacCUnTHIBACTCS
OCBEIICHNE METOIOM KOA(PPHUIIMEHTA
HCIIOIb30BAHUS?




Kon
WHNKATOpa

HNuaukarop 1oCTHXKEHUS
KOMIIETCHIINU

OneHouHble CpeaCcTBa

42.

43.

44,

45.

46.

47.

48.

49.

50.

KakoBbI OCHOBHBIE JHEPIe€TUYECKHUE IT0KA3aTEIN
AJEKTPOXO031CTBA FOPHBIX NPEAIPUATUN?

KakoB nopsiiok pacuera OTKJIOHEHUN
HaIpPsHKEHUS Y 3JIEKTPOITPUEMHUKOB?

Kak paccunThiBaeTcs 3alIMTHOE 3a3eMIIEHUE HA
Kapbepax?

B yem 3akiarogaeTcs MeTod OTHOCUTEILHOM
OCBCHICHHOCTH pacycTa OCBGH.[CHI/ISI?

Kak ocyiecTBisieTcss HOpMUPOBaHHUE pacxona
ANEKTPOIHEPT U HA TOPHBIX MPEATIPUATHAX?

Yrto Takoe Kod(PHUITMEHT MOIITHOCTH U
K02(pPHUIIMEHT PeaKTUBHON MOIIIHOCTH?

Kak ocymecTBisiercs yder u Tapupukanus
ANEKTPOIHEPTHH HA TOPHBIX MPEATPUATUSIX?

Yro Takoe He3aBUCUMBbII HCTOYHHK MUTAHUS B
CHCTEME 3JIEKTPOCHAOKEHHS TOPHBIX
IpeIITPUITHIA?

Yro Takoe PACUCTHBIC JJICKTPUICCKUC HAI'PY3KU
N KaKUMHU METOJaMH OHHU OHpCI[CJ'IHIOTCSI?

51.KakoBbl 0OCOOEHHOCTH YCIOBUH 3KCILTyaTalluu

52.

ANEKTPOOOOPYIOBAHUS MAILIMH U KOMILIEKCOB
KapbepoB U TPeOOBAHUS, IPEIBIBISIEMbIC K
UCTIOTHEHHUIO KaphepHOTO
3JIEKTPOOOOPYIOBAHHS.

CocTaBUTh UKPATKO OMHUCATH NEKTPHUIECKYIO
CXeMy MPUBOJIA XOJIOBOTO MEXaHM3Ma
POTOPHOTO dKCKaBaTopa mo cucreme [-/1,
KpaTKO OIMCAaTh M OXapaKTEePH30BaTh €
OCOOCHHOCTH.

53.0xapakTepu30oBaTh 0COOCHHOCTH yCIOBUI

9KCIUTyaTalliH JIEKTPOOOOPYIOBAHHS MAIIIUH
KOMIIJICKCOB IIaxXT U MEPEUNUCINUTD Tpe60BaHI/I5[,
MPEIBSIBIIIEMbIE K HCITOTHEHHIO
ANEKTPOOOOPYTOBAHUS.

54.0xapakTepu30BaTh padoune PeKUMbI U

Harpy3049HbIC TUTPAMMBI 3JICKTPOIIPUBOJ0B
TJIaBHBIX MECXaHHU3MOB MHOT'OKOBIIIOBBIX
OKCKaBaTOPOB.




Kon HNunukaTop nocTHKeHus
OneHouHble CpeaCcTBa
UH/IMKAaTOpa KOMIIETEHINH

55. CocTaBUTh U KPaTKO OMMCATh CXEMY
JIEKTPOOOOPYIOBaHUS U YIIPABICHUS CTaHKA
BpalIaTeIbHOTr0 OypeHus ¢
MHOT'OJIBUTaTEIbHBIM IIPUBOJIOM.

56. KpaTko oxapakTepu30oBaTh yCIOBUS
BO3HUKHOBEHUS MIOKAPOB OT JIEKTPUUECKOTO
TOKa, MEPBI UX MPEAYIPEKICHUSI U CIIOCOOBI
TYLIEHUS.

57. OxapakTepu30BaTh OCOOCHHOCTH yCIOBUI
9KCILTyaTalluu 3JIEKTPOOOOPYIOBAHUS MALITUH U
KOMILJIEKCOB 000TaTUTEIBHBIX (haOpuK 1
NIEPEYUCIIUTH TPEOOBAHWSI, TPEIBSABIIIEMBIC K
UCTIOJTHEHUIO 3JIEKTPOOOOPYIOBAHHS.

58. Kak ocyriecTBisieTcsi poBEpKa M UCIBITAHHE
3a3eMJISIOIINX YCTPOUCTB 3JIEKTPOYCTAHOBOK
Kapbepa?

59. OxapakTepu3oBarh paboune peKUMBbI U
Harpy304HbIE TUarpaMMbl JIEKTPOITPUBOIOB
TJIABHBIX MEXAaHU3MOB OJTHOKOBIIIOBBIX
9KCKaBaTOPOB.

60. CocTaBUTh U KPaTKO ONUCATh IPUMEPHYIO
CXeMY 3a3eMJISTIONIEH CeTH Kapbhepa U yKa3aTb
napaMeTpbl €€ OCHOBHBIX 3JIEMEHTOB.

61. [IpuBecTH MprUMEpPHBIE CXEMBI
3NEKTpOoCHa0XKEHUSI HEOOJIBIIUX, CPETHUX U
KpPYIHBIX KapbepoB, 0003HaYUTh OCHOBHbIE
OJIEMCHTHI U KPATKO OIMKUCAaTh UX 0COOEHHOCTH.

62. CocTaBHTh CXeMY IEPBUYHON KOMMYTAIHH
I'TIII ropHOTO IIpEeANpPUATHS 111 IEPBUYHOTO
HanpsbkeHus 35 kBc KopoTko3aMbIkaTeneM u
oraenutenem. Ha I'TIII ycraHoBiieHo 1Ba
cuoBbIX TpancpopmaTopa TM—10000/35.

63. [lepeuncanTh OCHOBHBIE TPEOOBaHMS, KOTOpPbIE
HE00X0AUMO COOII0IaTh P MPOEKTUPOBAHUH
I'TIIT xapbepa.

64. [lepeuncanTh OCHOBHBIE TPEOOBaHMS, KOTOPbIC
HE00XOAMMO BBIMOJIHATH MPU MPOESKTUPOBAHUH
YYaCTKOBBIX KapbepHBIX TPAHCPOPMATOPHBIX
MOJICTAHLIMHI U MIPUKITIOYATEIbHBIX ITYHKTOB.

65. OOBACHUTH IPUPOTY BOZHUKHOBEHUS




Kon

HNuaukarop 1oCTHXKEHUS

OneHouHble CpeaCcTBa

WHNKATOpa KOMIIETEHITHN
aTMOC(EpHBIX MEPEHANPSHKECHUN U CITOCOObI
3alUThl BO3JIYIIHBIX CETEH OT IPO30BBIX
paspsIoB.

[1K-3.2 ITK-3.2: OcymectBisier | [Ipaktuueckue 3aganust 1uist 3a4eta (IPUMEPHBII
KOHTPOJIb KaueCcTBa MEpCUCHDb 3a[[aHHI>i MIPpUBCICH B pa3aciic 7,
NPOEKTHPOBAHHS 1 3ajanue Ha KypCcOBOE MPOEKTUPOBAHUE
JKCIUTyaTallii U pEMOHTA
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[1K-3.3 OdopmiisieT 3asiBKU Ha
MAIIUHBI U
o0opyoBaHue,
3aMOJIHATE HEOOXOIUMBIE
OTYETHBIE IOKYMEHTHI B 1. Pacder noa3eMHOM 2JIEKTPUYECKON CETH
COOTBETCTBUH C
YCTaHOBJICHHBIMH
dbopmamu.

1. Pacuer TOKOB KOpPOTKOTO 3aMBIKaHUS

MOA3CMHEIX YYACTKOBBIX CCTAX




Kon

NHpukatop AoCTHXKEHUS

OneHouHble CpeaCcTBa

WHNKATOpa KOMITETCHITHH
2. Br160op anmapatypsl yrpaBieHUs U 3aLUThI
3. Br160p ycTaBOK 3amuTh
4. Pacuer 3al[UTHOTO 3a3eMJICHUS
AIIEKTPOYCTAHOBOK.
S. Pacyer 31eKTpUUECKOrO OCBEIIEHUS paboOuYuX
MECT.
6. Komnencarnus PEaKTUBHOM MOII[HOCTH.

OnpeneneHne MOIIHOCTH W YHUCIIa KOHJIEHCATOPOB
HEOOXOAMMBIX  JIJII  TOBBIIIEHUS KO3 dHUIIMEHTA
moitHocty Ha mmmHax [ TIIT.




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

[TpomerkyTouHas arTecTalus MO AUCHUILIMHE «DJIEKTPOIPUBOA U SJIEKTPOCHAOKEHNE MOPHBIX
MallIUH» BKJIIOUYAET TEOPETUYECKHUE BOIPOCHI, ITO3BOJISAIOIINE OLIEHUTh YPOBEHb YCBOCHMS
00y4aromuMucs 3HaHUH, U IPAKTUYECKUE 33aHNUs, BBISIBISIIOIINE CTENICHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJIeHU, TPOBOIUTCS B (hopMe 3adeTa.

3ader o JaHHOW AMCLMILIMHE MPOBOIUTCS B YCTHOU (hOpME IO TEOPETUYECKIM BOIIPOCAM.
IToka3aTeu U KPUTEPUHU OLlEHMBAHUS 3a4eTa:

— Ha OLIEHKY «3a4TeH0» — 00yJaroHiics 1eMOHCTPUPYET YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMH BBIIIE TIOPOrOBOI0: OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCSA
HE3HAUUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX Ollepalusix, HepeHoce
3HAaHUM U yMEHHI Ha HOBbIE, HECTaHIapPTHBIE CUTYAlIUH.

— Ha OLIEHKY «He 3a4TeH0» — 00yJaronuiics 1eMOHCTpUpyeT 3HaHus He 6oiee 20%
TEOPETUYECKOr0 MaTepuana, JOIMyCKaeT CyIIeCTBEHHbIE OLTUOKHU, HE MOKET I0Ka3aTh
MHTEIJICKTYaIbHbIE HABBIKU PELICHUS MPOCTHIX 33/1a4.



