MHUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA3OBAHV S
POCCUMCKOU ®EJIEPALIUU
dmr)

DenepanbHOE rocy JApCTBEHHOE 0I0/DKETHOE 00pa30BaTENbHOE YUPEKICHHE
BBICIIETr0 0Opa3oBaHus
«MarHuToropckuit rocy1apcTBEHHbIH TeXHHUeckni yuusepcuter uM. I 1. Hocosa»

YTBEPXJIAIO

O/ Hupexrop UDHAC

\ /KJZ/ -4 B.P. Xpamuun
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13.02.2024 r.

PABOYAS MIPOTPAMMA JUCIHUITIMHBI (MOY JISA)

JIEKTPOIIPHUBO] OFOPY/OBAHHA JJIEKTPHYECKHX CTAHLIHH H
IIOACTAHIIHH

HarpasJieHue 11oAroToBKH (CreLUaIbHOCTD)
13.03.02 DnexTposHepreTUka 1 3JIeKTPOTEXHUKA

HarnpagneHHOCTS (Mpoduiib/crieuani3anus) IporpaMmbl
DexTpocHab)eHue

Y poBeHb BBICIIEr0 00pa3oBaHus - akanaBpuaT

®opma 00yueHus
3a04Hast

Wuctutyt/ gaxyisrer  WHCTHTYT SHEPreTHKH M aBTOMATH3HPOBAHHBIX CHCTEM

Kadenpa D NeKTPOCHAGKEH S [IPOMBIIICHHbIX [PE/IPHATHH

Kype 4

MarHuTOropcK
2024 ron



Pa6ouas nporpamma coctasieHa Ha ocHoe PI'OC BO - 6axanaBpuar 1o HarpasIeHHIO
noxrotosku 13.03.02 DnekTposHepreTuKa U 3eKTpoTexHuka (mpukas Munodpuayku Poccuu ot
28.02.2018 r. No 144)

Paboyas mporpaMma  paccMOTpEHa
DIIeKTPOCHAOIKEHNUS! TPOMBIIUIEHHBIX NPEANPUSITH
09.02.2024 r., mpotokoi Ne 3

u omobpeHa Ha 3acenaHun  Kadempsl
i

3aB. xagenpoit A.B. Bapranosa

PaGouas nporpamma ogodpena meroauyeckon komuccueit MOuAC

13.02.2024 r., npotokon Ne 4 5 4
Hpe,uceﬂaTenL( Z%M&/"ﬁr B.P. Xpammmun

Pabouas nporpamMma cocraBieHa: ‘%// /
npodeccop kadeapst I, a-p TexH. HayK ! / 4% ['.I1. Kopaunos

PerensenT:
3aM. HayaabHuka DTO
AO «MATHUTOTI OPCKUH T'MTTPOME3»
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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzarnuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2029 - 2030
y4eOHOM roJly Ha 3acefaHuM Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.B. Bapranosa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Ilenpt0o  OCBOEHMSI  JUCHMIUIMHBI  (MOXyJNsl)  «DJEKTPONPHBOJ  0OOPYHAOBAHUS
NIEKTPUUECKUX CTAaHUMH M MOJCTAHUUI» SBISETCS OBJAJCHHE 3HAaHUAMM B 001acTH
AIIEKTPONPUBO/Ia TEXHOJIOTMYECKIX MEXaHHU3MOB COOCTBEHHBIX HYK[[ SJICKTPUUECKUX CTAHIIUN U
HOJCTaHLUH U ero QyHKIMOHUPOBAHUS B HOPMAJIbHBIX M aBAPUHHBIX PEXKUMAX.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOi POrpaMMbl

JucuumuimHa «DIEKTPOIPUBO 000PYIOBAHUS HIIEKTPUIECKUX CTAHIUI U MOJCTAHLIUI
BXOJMT B 4acTh Y4eOHOro IulaHa, (JOpMUPYEMYIO0 yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOILEHHIM
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  W3yd4eHus  JUCLUIUIMHBL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
chOopMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHS AUCIUTUTUH/ IPAKTUK:

Teopernueckue OCHOBBI JIEKTPOTEXHUKH

DNEeKTPUYECKUE MAIITUHBI

OO11as sHEepreTukKa

DneKTpuYecKre CTaHIIMU U MOICTaHIIUN

3nanus (YMEHHUsI, BIaJICHUS ), TIOJYYCHHbIE NPH M3YYCHUU JAHHOW TUCHUIUIMHBEI OyIIyT
HEO0XOIUMBI JUISl U3yUCHUS IUCLUILINH/TIPAKTHK:

[TonroToBka K npoueaype 3aliThl U 32111 Ta BHITYCKHOM KBaIH()UKALMOHHOM paboThI

Penelinas 3amura 1 aBTOMaTU3aLM YIIEKTPOIHEPIETHUECKUX CUCTEM

VYnpaBieHne KaueCTBOM JIEKTPUUYECKON SHEPTHU

3 Komnerenuun ody4aromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHH s

B pesynprare OCBOEHHS AUCHUIUTUHBI (MOAYNSA) «DJIEKTPONPUBOA 0OOpPYIOBAHHS
JIEKTPUUECKUX CTAaHIMHA M MOJCTaHUUI» oOydaroumiics OODKeH o0najgaTh ClelyrolluMu
KOMIETEHIMSIMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

[IK-5 CnocobeH olleHMBaTh HOpPMAaNbHbBIE, YTSDKEJICHHBIE M TOCICaBapUHBIE PEXUMBI U
JINKBUJIMUPOBATh aBapUMHBIE PEKUMEI pa00THI 00HEKTOB PO ECCHOHATLHON JESITSAHOCTI

[1K-5.1 OpraHu3oBbIBaeT  HpPOBEJEHUE aBapUHO-BOCCTAHOBUTENIBHBIX U
PEMOHTHBIX padOT Ha 000PYIOBAHUH MOACTAHIINH

[1K-5.2 [IpoBoguT mnpOPUIAKTUUECKWE HWCHBITAHUS U OCYLIECTBIISET aHalIM3
(GYHKIIMOHMPOBAHUS YCTPOUCTB PEJICHHON 3aIIUTHI M aBTOMATHKH

I1K-5.3 CocraBisieT cXeMbl 3aMelIeHUss Ha O00CIyXHBaeMOM OOOpY/JOBaHUH,

pacCUMTBIBACT  IMApaMeTpbl  pEXUMa  KOPOTKOIO  3aMBIKaHMS  Ha
obopynoBanuu PY u JIOII, paccuutbiBaeT M BBIOMpAaeT YCTAaBKU MU
XapaKTePUCTUKU YCTPoiicTB P3A




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBsAeT 3 3aueTHhIX equnul] 108 akan. yacos, B

TOM YHCJIC:

— KOoHTakTHas pabora — 10,6 akas. yacos:
— ay/IMTOpHAs — 8 aKkaJi. 4acoB;
— BHeayAUTOpHAs — 2,6 akaJ. 4acoB;
— camocTosTenpHas paboTa — 88,7 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 8,7 akaJ. yac.

®dopma arTecTaluy — SK3aMEH.

AynutopHas 3 e
KOHTaKTHas pabora E 5 ®dopma TeKkyIero
=
B aKaJ. yacax 3 Bup KOHTPOIS
Pasznen/ Tema 2| A ) = . p Kon
> 3 ©|caMocrosTenbHON |  yCIEeBaeMOCTH U
JCIUTLTAHB ) = . | xommereHMK
Q0 o paboTs MIPOME)KY TOUHOM
nab. |mopakr. | € &
Jlek. ’ RS aTTecTaluu
3aH. | 3aH. | O
1. 1. Teopus 37€KTPONPUBOIA
IToxroroBka 3ammra
11 MexaHuka A N
SIEKTPOIPHBOA BBITIOJTHCHHUIO n1abopaTopHOI
porip : AKP-1 pabotsi Nel
VYpaBuenne JIBVKCHHS.
«ITocTtpoenue «HccnenoBanue I1K-5.1,
Pexxumel paboTHL.
1 13 MEXaHUYECKUX AJIEKTPOTPUBO/IA C I1K-5.2,
Mexanunueckue
XapaKTEePUCTUK JIBUTaTeIeM IK-5.3
XapaKTePUCTHKK Pa3IUIHBIX -
N JIBHTATeNer MIOCTOSIHHOTO TOKa
IBUATATeNe, paboTaIOIIIX
MOCTOSIHHOTO HE3aBHUCHMOTO
Ha TOC.
TOKay. BO30YKIICHUS»
1.2 PerynupoBanue
y:mp N IonroroBka k 3amura
CKOpOCTH JBUraTeiaen N
HOCTOSHHOMO roKa BBIITOJTHEHHIO 7Ta00paTOpHOI
TUDHCTODHAL ) AKP-1 pabotsr Ne2
Sﬂeri(T o r? HEO «ITocTpoenwue «HUccinenoBanue IIK-5.1,
POTIPHBOL. 4 1 17 MEXaHHUYECKUX AJIEKTPONPHUBO/IA C I1K-5.2,
PerynupoBanue  ckopoctu
N XapaKTEPUCTHUK JBUTATENEM I1K-5.3
JBUTATENICH  IepeMEeHHOTO .
JIBUTATEINEH MOCTOSIHHOTO TOKa
TOKa. [IpeoOpazoBaTenu
MIOCTOSTHHOTO | OCIIeIoBaTebHOTO
YacTOTBl W THPHCTOPHBIE
TOKa». BO30YXKJICHUSDY
PEryISATOPhI HAPSKCHHUSL.
IoaroroBka K 3ammra
1.3 IepexoaHsle pPexXUMBI B BBIIIOJTHEHUIO 71a00paTOpHOI
SJIEKTPOTPUBOIAX. Ilyck, AKP-1 paboTsr Ne2
TOPMOXKCHHUE H «IToctpoeHue «HccnenoBanue I1K-5.1,
peBepcupoBaHue. Y IapHoe 2 20 MEXaHHUUECKUX | BJIEKTPONPHBOJA C I1K-5.2,
MPUI0KEHUE Harpy3KH. XapaKTEepPUCTUK JIBUTATENIEM IK-5.3
Cucrembl yIpaBIIeHUs JIBUTATEINeH MOCTOSIHHOTO TOKa
3JIEKTPONPUBOIAMH. MOCTOSIHHOTO | TI0-CJIEIOBATEILHOTO
TOKay. BO30YXKICHUS»
HWroro no pazaeny 1 1 2 50
2. 2. DJ1EeKTPOIPUBOIBI
MEXaHU3MOB JJIEKTPOCTAHIMNA U
MOICTAHIAHI




TloaroroBka k

BBIIIOJHEHHIO 3amura
21 Cocrab.crpvkrvba i AKP-2 «Pacuer nabopaTtopHoOn
) CTPYXTYD ITyCKOBBIX paboter Ne3 [K-5.1,
OCHOBHBIE MEXaHNU3MBI . "
o 18,7 | compoTuBieHUit UccnenoBanne I1K-5.2,
TCILTOBBIX  SJICKTPOCTAHIIH JUISI ACHHXPOHHBIX | 3JIEKTPOIPHBOIA C IIK-5.3
(TSC) u moacranmuii (TIC). P . Tporip '
JIBUTATENIEHN C ACHHXPOHHBIM
(hazapM nBurareaeM"
POTOPOMY.
2.2 DIEKTPOIIPHUBO/IBI
porip TToaroroBka k
HACOCOB M TATOAYTHEBBIX
BBIIIOJHEHHIO 3amura
MEXaHU3MOB. .
e — AKP-2 «Pacuer nabopatopHoOn
" porp APOGHIIOK IMyCKOBBIX paboTer Ne3 I1K-5.1,
T —— P ’ 20 COTIPOTHBIICHUIH "UccnenoBanue I1K-5.2,
KOHBege (E)B JUISL ACHHXPOHHBIX | 3JEKTPONPUBOJIA C IIK-5.3
PO, JIBUTATEJeH ¢ ACHHXPOHHBIM
TPaHCIIOPTEPOB u "
(hasHpIM JIBATATEIEM
MO/TbEMHO-TPAHCIIOPTHBIX
POTOPOMY.
MEXaHHU3MOB.
HWroro no pazneny 38,7
Hroro 3a cemectp 88,7 9K3aMeH
Hroro no aucnumninuze 88,7 DK3aMeH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jdns  peanu3ald  MPEIyCMOTPEHHBIX  BHJOB y4eOHOW pabOThl B KayecTBe
00pa30BaTeNIbHBIX TEXHOJIOTUI B MPENOJaBaHUM AUCLHUILUIMHBI « DIEKTPONPUBOJ 000PYAOBAHMS
IIEKTPUYECKUX CTaHLIMM u MOJICTAaHIUI» HCIOJIb3YIOTCS TpaJuLMOHHAA u
MOJ1yJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHU.

[lepeqaua HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUH H (HOPMUPOBAHHE OCHOBHBIX
IpPEACTAaBICHUH 10 Kypcy «OJIeKTpONpHBOJ OOOpPYIOBAHUS 3JIEKTPUUECKUX CTaHUUN WU
MOJCTAHIUIN POUCXOAUT C UCIIOIB30BAHUEM MYJIBTUMEIHMIHOTO 000PY/J0BaHUSI.

Jlexumu TIpOXOAAT B TpaguIMOHHOW (opme, B ¢opMe JIEKIUH-KOHCYIbTAIUH |
npobnemMHbIX Jekiuid. Teopernueckwit Marepuad Ha NOPOOJEMHBIX JICKIHUSAX —SBIISCTCS
pe3yJabTaTOM YCBOEHHUS IOJy4€HHOH HMH(OpPMAIMM IOCPEICTBOM IOCTAaHOBKH IPOOJIEMHOIO
BOIIpOCa M IO-UCKa IyTeil ero pemeHus. Ha nexknusx — KOHCYJIbTalUsAX H3JI0KEHHUE HOBOIO
MaTepuaga COIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JAUCKYCCUEHN B IIOMCKAX OTBETOB Ha 3TH
BOIIPOCBI.

ITpu npoBeneHnn 1a60PaTOPHBIX 3aHATUN UCIIOIB3YETCs padoTa B KOMAH/IE.

CamocrosiTenbHast pabora oOecreyrBaeT MpoLecC IMOATOTOBKM K ayJUTOPHBIM

KOHTPOJIbHBIM ~paboTaMm, 3amuTe JabopaTOpHBIX paboT, MPOMEKYTOYHOW U HUTOTOBOU
arrecTanmrmm

6 YueOHO-MeTOAMYeCKOe 0O0ecneueHue CAMOCTOSITeIbHOM padoThl 00y4YaroMuXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA 1JIA IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M HHPOPMAIMOHHOE 00ecnedyeHue JUCIUTITIHHBI (MO/TYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. DrexTpornpuBo 000pyI0BAHHUS HIEKTPHUUCCKUX CTaHIMi U moactaHimi. (Hacts 1) :
yuebHoe mocobue [mis By3oB] / U. P. Aonynsenees, O. U. [eryxoga, I'. I1. Kopuunos [u mp.] ;
Marnurtoropckuii roc. rTexunueckuii yH-T um. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. .
Hocoga, 2020. — 1 CD-ROM. — 3arxa. ¢ tutyn. skpana. — ISBN 978-5-9967-1825-2. — URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=4175.pdf&show=dcatalogues/1/1535
319/4175.pdf&view=true (mara o6pamenus: 20.03.2024). — MakpooObekT. — TekcT
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. Kocmaros, B. U. Dnekrpudeckuii mpuBoj : yueOHoe nocodue / B. M. Kocmatos ;
MI'TY. — [2-e u3n., noarot. no neu. uza. 2012]. — Maruutoropek : MI'TY, 2014, — 1 s5ekTpoH.
OIIT. TIACK (CD-ROM). - 3ard. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1360.pdf&show=dcatalogues/1/1123
813/1360.pdf&view=true (mara o6pamenus: 20.03.2024). — MakpooObekT. — TekcT
AIIEKTPOHHBIN. — CBeteHus JocTymHbI Takke Ha CD-ROM.

0) lonoJiHMTEILHAA JIUTEpaTypa:

1. Kocmaros, B. . Mexanuka anektponpuBoja : yaeoHoe mocobue [ams By3os] / B. U.
Kocmartos, A. C. CapBapoB ; Marauroropckuii roc. texunueckuit yH-T um. I'. 1. Hocoga. -
Marnutoropck : MI'TY um. I'. U. Hocoga, 2019. — 1 CD-ROM. — 3arux. ¢ tutyn. skpana. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3821.pdf&show=dcatalogues/1/1530
257/3821.pdf&view=true (mara oOpamenus: 20.03.2024). — Makpooosekt. — ISBN
978-5-9967-1562-6. — TekcT : anekTpoHHbIH. — CBeieHHs JOCTYMHEI Takke Ha CD-ROM..

2. Kocmaros, B. 1. COOpHUK KOHTPOJBHBIX BOIPOCOB, 3a7ad W WHAWBUAYAIbHBIX
3aJaHAl TI0 JUCIUIUTHHE «DJIEKTPUUECKUil MpuBOa» . yueOHOoe mocobue / B. M. Kocmaros ;
MI'TY. — Maruuroropck : MI'TY, 2017. — 1 snektpos. onr. auck (CD-ROM). —3ari. ¢



https://magtu.informsystema.ru/uploader/fileUpload?name=4175.pdf&show=dcatalogues/1/1535319/4175.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4175.pdf&show=dcatalogues/1/1535319/4175.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1360.pdf&show=dcatalogues/1/1123813/1360.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1360.pdf&show=dcatalogues/1/1123813/1360.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3821.pdf&show=dcatalogues/1/1530257/3821.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3821.pdf&show=dcatalogues/1/1530257/3821.pdf&view=true

TUTY. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2802. pdf&show dcatalogues/1/1132
995/2802.pdf&view=true (mara o6pamenus: 20.03.2024). — MakpooObekr. — TekcT
ANIEKTPOHHBIN. - CBeaeHus noctynuel Takke Ha CD-ROM.

3. Bacuises, b. FO. DnexkrponpuBoa. DHepreTruka snekrponpuBoaa: Yuebuuk / b. O.
Bacunses— Mocksa : COJIOH-TIp., 2015. — 268 c. ISBN 978-5-91359-155-5. — TekcT :
anekTponned. — URL: https://znanium.com/catalog/product/872097 (mara oOpaieHus:
17.09.2020). — Pesxum 1ocTyma: 1mo moImicKe.

4. Omnumenko, I'. b. Teopus anekrponpuBoja : yueouuk / I'. b. Onumienko. — Mocksa :
NH®PA-M, 2020. — 294 c. — (Bricuiee o6pazoBanne: bakanaspuar). — ISBN 978-5-16-009674-2.
- Tekcr : anekTponnsiid. — URL: https://znanium.com/catalog/product/1044495 (nara oOparieHus:
20.03.2024). — Pexxum J10CcTyMa: 1O MOIIMUCKE.

5. Jementwes, 0. H. DnekTponpuBoj THUHIOBBIX MPOU3BOACTBEHHBIX MEXaHHU3MOB !
yuebHoe nocodue s By3oB / FO. H. Jlementnes, B. M. 3aBbsutos, H. B. Kosiun, JI. C. Yayr. —
MockBa : WM3marensctBo IOpaiit, 2020. — 403 c. — (Beicmiee oOpa3oBanue). — ISBN
978-5-534-06847-4. — Tekcr : onektponnbii /[ 3BC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/455415 (mara oopamenus: 20.03.2024). — Pexxum 10CTyIIa: IO MOAMUCKE.

6. Iluukos, JI. I1. DekTpuvecKuii IPUBO/I : YUCOHUK U MPaKTUKyM s By3oB / JI. I1.
[[InukoB. — 2-¢ u3a., uctp. u gon. — Mocksa . M3narensctBo FOpatit, 2020. — 326 c. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-07893-0. — Tekcr : asnexrponnsiit // DbC HOpaiit [caiT]. —
URL: https://urait.ru/bcode/453064 (mara o6pamienus: 20.03.2024). — Pexum gocTyma: Io
TIOJIITUCKE.

7. Mockanenko, B. B. Dnekrpuueckuii npuBoxa : y4yeOnuk / B. B. Mockanenko. —
Mocksa : UHOPA-M, 2020. — 364 c. — (Bricmee oOpa3oBanue: bakamaspuat). — ISBN
978-5-16-009474-8. — Tekcr : AICKTPOHHBIH. — URL.:
https://znanium.com/catalog/product/1044427 (nata ooparmenus: 20.03.2024). — Pexxum fgoctyna:
IO TIOJIMTUCKE.

8. Kypnan «BecTHuk IOYpI'Y. Cepus «OHEPTEeTUKAY. URL:
https://vestnik.susu.ru/power/issue/archive (mara oopamienus: 20.03.2024).

9. 9. JKypHan  «DneKkTpoTeXHHYECKHE CHCTeMbl ©  KomIuiekce».  URL:
http://esik.magtu.ru/ru/ (mata obpamienus: 20.03.2024).

B) MeTtoanyeckne ykazaHus:

1. Kocmaros, B. M. COOpHMK KOHTPOJBHBIX BOIPOCOB, 337a4 M HHIUBUIYaTbHBIX
3aJlaHiil 10 JUCHUIUIMHE "DiekTpuyeckuii nmpuBoa" : yueOHoe mocodbue / B. M. Kocmaros ;
MI'TY. — Maruautoropek : MI'TY, 2017. — 1 3neI<Tp0H ont. auck (CD-ROM). — 3arn. ¢ turyi.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 2802.pdf&show=dcatalogues/1/1132
995/2802.pdf&view=true (mara o6pamenus: 20.03.2024). — MakpooObekT. — Tekct
9JIEKTPOHHBIN. - CBenieHus nocTynHbl Takke Ha CD-ROM.

2. lIuukos, JI. I1. DiexkTpuvecKuit IPUBO/I | YIeOHUK U MpakTUKyM s By3oB / JI. I1.
[TuukoB. — 2-e u3xa., uctp. u gom. — Mocksa : M3aarensctBo FOpaiit, 2020. — 326 c. — (Briciiee
obpaszoBanue). — ISBN 978-5-534-07893-0. — Tekcr : asnmexrponnsiit // DBC IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/453064 (mata obGpamenus: 20.03.2024). — Pexum goctyma: 1o
HOTIHUCKE.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne norosopa Cpoxk neicTBuUS TULIEH3UU



https://magtu.informsystema.ru/uploader/fileUpload?name=2802.pdf&show=dcatalogues/1/1132995/2802.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2802.pdf&show=dcatalogues/1/1132995/2802.pdf&view=true
https://znanium.com/catalog/product/872097
https://znanium.com/catalog/product/1044495
https://urait.ru/bcode/455415
https://urait.ru/bcode/453064
https://znanium.com/catalog/product/1044427
https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/
https://magtu.informsystema.ru/uploader/fileUpload?name=2802.pdf&show=dcatalogues/1/1132995/2802.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2802.pdf&show=dcatalogues/1/1132995/2802.pdf&view=true
https://urait.ru/bcode/453064

MS Gffice 2007 |y 135 o1 17.09.2007 Gecepoumo
Professional

7Zip CBOOOIHO  PaCIPOCTPAHIEMOE 0OECCPOUHO
FAR Manager CBOOOIHO  PaCIpPOCTPAHIEMOE 0OECCPOUHO
LibreOffice CBOOOJIHO  pacupoCTpaHsIeMOe 0EeCCPOYHO
Linux Calculate [cBoGomHO pacmpocTpaHsemMoe 0EeCCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca CchIIKa
denepanbHOe  TOCYJIApCTBEHHOE  OFOKETHOE
yupexaeHue «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/

POMBIIIUICHHOM COOCTBEHHOCTH
ITouckoBas cucrema Axamemusi Google (Google

URL.: https://scholar.google.ru/

Scholar)

Ha].[I/IOHaJ'IBHa}I I/IH(bopMaL[I/IOHHO-aHa.]'II/ITI/ILIeCKaH

cucreMa — Poccuiickmii umHmexkc Hayunoro|URL: https://elibrary.ru/project risc.asp
mutuposanus (PUHIL)

DnekTpoHHas 6a3a mepuoANMYecKux u3ganuii East
View Information Services, OO0 «MBUC»
Poccuiickass  I'ocymapctBenHass — OmbOnmoteka.[URL:

URL: https://dlib.eastview.com/

Karanoru https://www.rsl.ru/ru/4readers/catalogues/
OnekTpoHHbIe pecypchl oubimoreku MI'TY um.|URL:
I''I. HocoBa https://host.megaprolib.net/MP0109/\Web

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecreyeHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIIeYeHne JUCIUTUINHBI BKITFOUACT:

1. VYueOHble ayauTOpuu AN [POBEACHUS 3aHATUH  JIGKLMOHHOTO THUMA —
MYJIbTHMEIMIHBIE CPEICTBA XPAaHEHHUS, IEPEIauH U MPEICTaBICHUS HHPOPMALIUH.

2. YueOHas ayIuTOpHs JUIs MPOBEJCHUS Ja00paTOPHBIX PabOT: NIEKTPOTEXHUKH (ayI.
361) — nmabopaTopHble YCTAaHOBKH, U3MEPHUTEIbHBIC MPUOOPHI JJIsi BHIMOIHEHUST J1a00pPaTOPHBIX
pabor:

[Tanenn abopaTopHbIX cTeHI0B — 10 1IT., BKIIFOYAIONTHE B CEOSI:

- ACHHXPOHHBIE IBUTATENN C (ha3HBIM POTOPOM;

- MaIIHBI TOCTOSTHHOTO TOKA HE3aBHCUMOTO BO30Y KIICHHUSI.

3. Ilomemenus A caMOCTOATENbHOM paboThl OOy4aromuxcs — TEepPCOHAJIbHBIE
kommeioTepsl ¢ makeroM MS Office, BbixogoM B MHTEpHET M € JOCTYIOM B DICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. Y4eOHBIE ayqUTOPUW MJISi TPOBEACHUS TPAKTUYECKUX 3aHITHH, TPYIIOBBIX U
WH/IMBUYalIbHBIX KOHCYJbTAllUH, TEKYIIEro KOHTPOJIS U MPOMEXKYTOUYHOU aTTecTalluy — J0CKa,
MYJIbTUMEAUNHBIN IPOEKTOP, KPAH.

5. Ilomemenue g XpaHeHUs U NPOPHIAKTHYECKOTO0 OOCTY>KUBaHHUS Yy4eOHOTro
000pyA0BaHUs — CTEIaxH, ce(dbl 1 XpaHeHHs] y4eOHOro 000py10BaHUs, UHCTPYMEHTHI IS
PEMOHTa J1JAOOPAaTOPHOTO 0O0PYIOBAHMSL.


http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

NMPUJIOKEHME 1
(o0s3aTeNbHOR)

Y4eOHO-MeTOIHYECKOE 0DecTiedeHHe CAMOCTOSAITeIbHOI PadoThI CTY/IEHTOB

IIpumepHbIe ayIMTOPHBbIE KOHTPOJIbHBbIE padoTsl (AKP):
AKP Nel «IlocTpoeHne MeXaHMYEeCKHX XaPAKTEPUCTHK JBUrartesieii MOCTOSIHHOTO
TOKa»

Bapmuanr 1

['py3oBas nebeaka MPUBOIUTCS B JIBIDKEHUE JBUTaTelIeM IOCTOSIHHOIO TOKa
HE3aBUCHMOTO BO30YKICHUSI C HOMHUHAIBHBIMH JaHHBIMH yKa3aHHBIMH B Ta01. 1.

1. OmpenenuTh BEIMYMHBI IYCKOBBIX CONPOTUBICHUI U IOJHOE COINPOTHUBICHUE
MyCKOBOTO peocTara MpH KoieOaHUSX IYyCKOBOro MoMeHTa oT Mi1=2,IM,n0 M>=1,3M,.
Onpenenuth Takke CKOPOCTh BPAIICHHsI IPU YCTAaHOBUBIIIEMCS JBUKEHHUH IIOCIIE TTyCKa.

2. OnpenenuTh MaKCHUMAIBHBIA UAara3oH pEeryJupoOBaHUS CKOPOCTH JIBUTATEIS
M3MEHEHHEM COIMPOTUBIICHUS B LEHH SIKOPSA, €CJIU P HOMUHAIBHOM CTaTUYECKOM MOMEHTE U
TOKE BO30YXK/JICHUS TOK HATPY3KH MOKET K0JIe0aThCst KPAaTKOBPEMEHHO JI0 ABOWHOTO 3HAYCHUSI.

3. OmnpenenuTh IIYHTUPYIOUIEE W JONOJHHUTEIbHBIC COMPOTHBICHUS B LEHHU SIKOPS
JIBUTATENS U IOCTPOUTH XapaKTEPUCTUKY, IPOXOIALLYI0 uepe3 no1 = 0,5 no.

4. Kakasg MOIIHOCTh PacXxOAyeTcsi BO BHEUIHEM MOCIEAO0BATEIHLHOM CONPOTHUBICHUH B
peXuMe MPOTUBOBKIIIOUEHUS PACCMaTPUBAEMOI0 ABUTATENS?

Ta6mma 1. Texunueckue TaHHBIE IBUTATEIEH

1 | | T | b
: | i i '
| | 1 =
g c% oy | o :5| ¥ 3 8|3
£E S| = | 5 : Bk <
2 i h & CE S I B
sy |
i I A1 | 32 [ 220 | 183 | 1000 | 2000 | 755 [0.775 (0276 1168
nst | 60 220 | 332 | 1500 | 2000 | 820 | 0,34 [0,132 | 132
ns2 | 45 | 220 | 252 | 1000 | 2000 | 81,0 | 0432 | 02 184

nsz2 80 | 220 | 435 | 1500 | 2000 | 84,0 | 0,185 | 0,084 | 156
| ne1 110 | 220 | 585 | 1500 | 2000 | 84,0 | 0,135 | 0,852 | 133
| 220 | 735 | 1500 | 2000 | 865 | 0,087 | 0,04 |116
n71 | 10, 0 | 220 63 | 1000 | 2000 | 79,5 | 0,224 | 0,075 | 85
‘ nvz 125 | 220 78 | 1000 | 2000 | 81,0 | 0,172 | 0,086 | 105

wom =~ houn e L R
o |
in
(X1
—
&
l..'..!

ne1 | 140 | 220 | 105 | 750 | 1500 | 82,0 | 0180 | 0.063 | 515
nez | 240 | 220 | 133 | 1000 | 2000 | 855 | 0,081 | 0.032 |79.2
11 .n91 | 250 | 220 | 136 | 750 | 1500 | 835 | 0075 | 0.028 | 44
12 . n92 | 320 | 220 | 169 | 750 | 1500 | 860 | 0.0¢ | 0.017 318
13 | o1 | 420 | 220 | 22 | 750 | 1500 | 86.0 | 0,038 | 0,013 |37'8
14 | MO2 | 550 | 220 | 286 | 750 | 1500 | 87,5 | 0,023 |0,0086 |32,5
15 ‘111 | 750 | 220 | 387 | 750 | 1500 | 88,0 | 0.017 | 0,007 |28.0
16 M111 | 1000 | 220 | 511 | 1000 | 2000 | 89,0 | 0,011 |0,0047 |28.0
17 |m112 | 85,0 | 220 | 436 | 750 | 1500 | 885 | 0,014 |0.0054 |24.0
| 18 | n112 | 1280 | 220 | 632 | 1000 | 2000 | 900 0,007 | 0,003 |24.0
| 36 | 220 | 225 | 1140 | 1200 | 90,0 | 113 | 05 (260
20 | p22 | 46 | 220 | 26 | 1150 | 1200 | 000 | 0.37 | 0.196 | 141
21 | [y | 68 | 220 | 37 | 880 | 1200 | 90,0 | 0,325 | 0,093 | 120
22 1 g3z | 95 | 220 51 | 800 1200 | 900 | 02 | 0,08 | o4
23 | par | 130 | 220 | 695 | 720 | 1500 | 90.0 | 0.11 | 0,081 | 70
24 | 0806 | 16,0 | 220 | 84,0 | 710 | 1500 | 90.0 | 0.068 | 0.041 | &5
25 | 0808 | 220 | 440 | 53,0 | 630 | 1500 | 90,0 | 0.114 | 0,074 |44 4
26 | 0810 | 29.0 | 440 | 740 | 600 | 1500 | 90.0 | 0.094 | 0.045 |462
27 | D812 | 360 | 440 | 920 | 570 | 1500 | 900 | 0,65 | 0,034 |34 4
28 | 0814 | 550 [ 440 | 1380 | 560 | 1500 | 90,0 | 0,033 | 0,019 | 34
700 | 440 | 1750 | 540 | 1500 | 90,0 |0.,022 | 0013 |26.4
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AKP No2 «Pacyer myCKOBBIX CONPOTHUBJIECHHN JJ51 ACHHXPOHHBIX JBUrarteliei c
(¢a3HbIM poTOpOM»

Bapmuanr 1

MexaHu3M TPUBOIUTCS BO BpallleHUE ACHHXPOHHBIM JIBUTaTelIeM C KOHTAKTHBIMHU
Konbilamu Tuna MT-21-6.

1. IlocTpouThb €CTECTBEHHYI0 MEXaHMYECKYIO XapaKTePUCTHKY MAJsl JBUTATEIBHOTO U
TeHEPATOPHOTO PEKUMOB ACHHXPOHHOTO JIBUTATEIISI.

2. BrIOpath MycKoOBO# peocTaT AJis yKa3aHHOTO IBUTaTelisl, €CIIH IyCK IPOU3BOIUTCS B 4
crynend. OnpenenuTh CKOPOCTH, MPH KOTOPBIX MPOHM3BOJIUTCS MEPEKIIOUECHUE CTYNCHEH, U
YCTaHOBHUBILIEECS 3HAUEHHUE CKOPOCTH MOCJIe OKOHYAHUS MTyCKa JIBUTaTels.

3. OmnpenenuTts COMPOTHUBIICHUS B IIETH POTOPA, 00ECIICYNBAIOIINE CHIKEHUE CKOPOCTH
no 3HadeHud n =600 oo6/mun u n=400 06 /mMun TIpu MOMEHTE comnpoTuBieHus M.=0,9M,.
Onpenenuth TaKKe COMPOTUBIICHHE, COOTBETCTBYIOIIEE padOTe IBUTATENS B TEHEPATOPHOM
peXKUME CO CKOPOCThIO n3= 1150 06/MmuH.

4. UYem 0OBSCHUTH HATMYHEC MAKCUMyMa MOMEHTA TPU JUHAMUYECKOM TOPMOKEHUH, a
TakKe BHUJ MEXaHMYeCKOH XxapakTepucTuku. OOBSCHUTH, MOYEMY C YMEHBIICHUEM
JIOTIOTHATEIIFHOTO COTIPOTHBIICHUS B POTOPHOH IETTH MAaKCHMYM MOMEHTa CMEIIAETCsl B CTOPOHY
MEHBIIINX CKOJIbKEHUH.

Tabmuna 2. TexHudyeckne JaHHbIC aCHHXPOHHBIX JIBUTAaTeNel ¢ a3HbIM pOTOPOM

K > .
| 5§ | $ I I e s O A~ = A P (=
s| &3 o S 2 |d| E @ & | 2| S 3

’% = <
1 MT-11-6 2,2 | 380 | 885 7,2 135( 12,8 3,67 0,61 247 (050 | 1,76 2,3
2 MT-12-6 3,5 1380 | 910 10,3 | 204 | 12,2 2,09 0,77 1,565 | 0,73 2,2 2,5
3 MT-21-6 5 380 | 940 14,9 |164| 20,6 1,11 0,24 1,07 0,4 1,59 29
4 MT-22-6 7,5 | 380 | 945 20,9 227 21,6 | 0,685 0,29 0,735 [ 054 | 1,84 2,8
5 MT-31-6 11 | 380 | 953 28,4 |200( 354 | 0,415 | 0,132 | 0,465 | 0,27 | 1,94 3,1
6 MT-31-8 75 | 380 | 702 21,2 |185| 28 0,788 | 0,211 | 0,898 | 0,33 | 2,33 2,6
7 MT-41-8 11 | 380 | 715 30,8 [155| 46,7 0,43 0,083 | 0,515 | 0,17 | 1,63 29
8 MT-42-8 16 | 380 | 718 425 (222 46,3 | 0,271 | 0,105 | 0,354 | 0,23 | 1,84 3
9 MT-51-8 22 380 723 56,5 (197 70,5 | 0,179 | 0,049 | 0,297 | 0,13 | 1,41 3

10 MT-52-8 30 [380 | 725 716 | 257 74,3 | 0,136 | 0,059 | 0,225 | 0,17 | 1,73 3
11 MT-62-10 45 | 380 | 577 1101 (206 138 | 0,065 | 0,028 | 0,186 | 0,05 | 1,42 3,2
12 MT-63-10 60 | 380 | 577 133 [ 253| 160 | 0,054 | 0,033 0,16 | 0,07 | 1,21 29
13 MT-71-10 80 | 380 | 582 190 (294 167 | 0,027 | 0,026 | 0,113 | 0,06 | 3,14 3,3
14 MT-011-6 1,4 | 380 | 885 53 112 9,3 5,98 0,695 3,93 | 0,57 2,5 2,3
15 MT-012-6 2,2 | 380 | 895 75 1441 11 3,6 0,67 258 [058]| 1,96 2,3
16 MT-111-6 3,5 1380 | 915 10,5 |181| 13,7 2,16 0,525 203 (0,75 | 1.72 2,3
17 MT-112-6 50 | 380 | 925 14,8 | 206 | 16,6 1,32 0,5 1,39 | 0,43 | 1,38 2,5
18 MT-211-6 75 138.0] 935 20,8 | 255| 19,8 0,68 0,44 1,07 | 0,88 2,1 2,5
19 [ MTB-311-6 11 | 380 | 945 28,6 | 172 | 42,5 0,54 0,11 0,575 [ 0,22 | 1,75 2,8
20 | MTB-312-6 16 | 380 | 955 37,6 (208 49,5 0,33 0,099 041 (025 1,73 2,8
21 | MTB-411-6 22 | 380 | 965 55,0 [225| 61 0,19 0,31 0,066 | 0,23 1,4 2,8
22 | MTB-412-6 30 | 380 970 70,5 |259 | 72 0,125 0,05 0,33 (0,22 | 1,12 2,8
23 | MTB-512-8 40 | 380 | 730 101 (322 76,5 0,08 0,072 0,17 | 0,24 | 1.93 2,8
24 | MTB-611-10 | 45 | 380 | 575 115 (185 155 0,09 0,027 | 0,189 | 0,04 | 2,56 3

N
(6, ]

MTF-112-6 | 50 | 380 | 930 | 14,4 |216| 157 | 1,28 0,5 1,74 | 09 2,5




MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3y/abTaThl 00y4eHHs U OLIEHOYHBIE CPEICTBA /I IPOBEAeHHs MPOMEKYTOUYHOM aTTeCTAlNMH:

Kon
WHJIMKaTOpa

NHnukaTop 1OCTHKEHUS
KOMIIETEHIINHU

OneHouHble CpeacTBa

IIK-5: Cnoco0eH oneHUBATHL HOPMAJIbHbIE,
00beKTOB PO ecCHOHAIBLHOM 1eTeJTbHOCTH

yTsisKeJeHHbIe U Moc/ieaBapuiiHble PesKMMbl M JTUKBUANPOBATH aBapHiiHble PesKUMbI PadoThI

[1K-5.1

Opranu3oBbIBacT MPOBEACHUE
ABAPUITHO-BOCCTAHOBUTEIBHBIX

U PEMOHTHBIX  PabOT
000pyI0BaHUY TIOICTAHIIHIA

Ha

Ilepeyens BOPOCOB A1 MPOMEKYTOYHOH ATTECTALMM:

1. JlaliTe ompeaelieHUE OSJIEKTPUUECKOTO0 TMPUBOJIA W TMPUBEAUTE OOIIYIO  CTPYKTYPY
AJIEKTPONPUBOAA.

2. OOBsicHUTE Ha3HAYCHHE OCHOBHBIX DJIEMEHTOB M YacTEH JICKTPOIPUBO/IA.

3. Kak knaccupuuupyrorcs 371eKTpu4ecKrue MpuBoIbl?

4. Kaxkue 37eMeHThI OTHOCSTCS K MEXaHUUYECKON YacTH JIEKTPOIpUBOa?

5. OObsicHUTE OCOOCHHOCTH NPUBEACHUS MOCTYNATENBHOIO  JBM)KEHUS MEXaHM3Ma K
BpalIaTeIbHOMY JABUKEHUIO IBUTATE.

6. 3anuumTe U 00BACHUTE ypaBHEHUE JABMKEHUS AJIEKTPOIPUBOAA 11 OJHOMACCOBOW CUCTEMBI.

7. llpencraBuTh ypaBHEHME ABW)KEHUS AJIEKTPONPUBOJAA JJI PEKUMOB pabOTHI: JBUTATEIBLHOTO
YCKOPEHHOT'O ¥ TOPMO3HOT'O 3aMEIJIEHHOTO.

8. /laiiTe moHsITHE MEXaHUYECKUX XapaKTEPHCTUK JIBUTATENS IMPOM3BOJICTBEHHOTO MEXaHHM3Ma H
IIPUBENNUTE IPUMEPBI.

9. UYro Takoe JKECTKOCTh MEXaHUIECKOH XapaKTePUCTUKHU?

10. Ot yero B 0o011eM cilydae 3aBUCHT JUHAMHUYECKUN MOMEHT 3JIEKTPOIpUBOAA?

11. Kakum 00pa3oM MOKHO ONpPENENIUTh BpeMs IyCKa U TOPMOXEHHS S3JEKTPOIpPHBOJA MpHU
MIOCTOSIHHOM JTUHAMHYE€CKOM MOMEHTE?

12.Kakass Harpy3ka SJIEKTPONPHUBO/IA HasbiBaeTcs akTuBHOW? [IpuBemuTe ee MEXaHWYECKYIO
XapaKTEPUCTHUKY.

13. Kakass Harpy3ka SJIEKTpONpPHUBO/A Ha3bIBaeTCs peakTHBHOU? [IpuBemuTe ee MeXaHWYECKYIO
XapaKTEPUCTHUKY.

14. Kakas xapakTepHuCTHKa Ha3bIBAETCSl €CTECTBEHHON MEXaHNYECKOM ?

15. HaueptuTe ceMeHCTBO MEXaHMUYECKMX XapaKTEPUCTHK JIBUraTess TOCTOSHHOTO TOKa




Kon
WHJIMKATOpa

Nuaukarop qocTHxREHUs
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

HE3aBUCHMOTO BO30YKICHUS

— IIPY HEU3MEHHOM II0TOKE U Ul Pa3IMYHbIX HAIPsKEHUMH;

— IpY HEU3MEHHOM HAIIPSDKEHUHU U Pa3IMYHbIX ITOTOKAX;

— IIPY HEU3MEHHBIX HANPSHKECHUH U TOTOKE, HO IIPY Pa3IMYHBIX COIPOTUBIICHUAX LIENIH SIKOPSI.

16.Yto Takoe reHepaTOpHBIH pPEKyNEepaTHBHBIN PEXUM JBUTATEIs] MOCTOSHHOTO TOKa, PEXUM
IIPOTUBOBKIIIOYEHMS, PEKUM  JMHAMHYECKOTO  TOpMOXeHMsA?  Hadeptute  MexaHuueckue
XapaKTEPUCTUKHU ITUX PEKUMOB JUISl pa3JIMYHbBIX CONPOTUBICHUHN LU SKOPSI.

17.Kak mOCTpOUTH CKOPOCTHYIO M MEXaHMYECKYIO XapaKTEPHUCTUKU JBUTATENs HapajljelbHOro
BO30YKIIEHHSI TP OCTIA0JICHHOM MOTOKE?

18. Yem oTiinyaercs 37€KTPOMAarHUTHBIM MOMEHT JIBUTATelIsl OT MOMEHTA Ha Baty?

19. HauepTuTh NPUHIUITHAIEHYIO CXEMY BKJIIOUSHHSI JIBUTATEIS TAPAIICTBHOTO BO30Y K ICHHSL.

20. CpaBHUTE JBUTaTENU C NapajliesIbHbIM, IOCIEI0OBATEIbHBIM U CMEIIAHHBIM BO30YKJICHHEM B
OTHOIIIEHUH ITyCKOBOTO MOMEHTA U MEPErpy304HOI CIIOCOOHOCTH.

IIpumepHbIe 321aHUS HA KOHTPOJILHYIO padoTy:

1. OmpenenuTh CTaTMYECKUH MOMEHT Ha Bajly JBHraTels MOJBEMHOTO KpaHa, CKOPOCTh
JIBUTATEISI © MOIIHOCTh, HEOOXOAMMYIO JUIS TIOAbeMa Tpy3a. Macca mogHuMaeMoro rpysa m,,=4500
KT, a Macca Kproka u Oyoka M,,=280 kr. Ilepemarounoe uucio peaykropa i=6, KITJ] peaykropa
7=0,94. ITnametp 6apabana D=0,8 m, yrioas ckopocTh 6apabana ws=0,75 c.

J171s1 acCHHXpOHHOTO JIBUTATENs C (Pa3sHBIM POTOPOM, UMEIOIINM CIIEIYIOIIHe HOMUHANBHBIEC JaHHbIE!
Pn=100 xBt, n,=585 00/MuH, p=5, A=Mmax/M,=3,2, paccuuTtatb W TMOCTPOUTH MEXAHHUYECKYIO
XapaKTEePUCTUKY B JIBUTATEIbHOM pekuMe. [loTepsimu BpalieHus mpeHedpeyb.

[K-5.2

[IpoBoauT npodunakTuueckue
UCIBITAaHUS W OCYILIECTBIISET
aHau3  (PYHKIMOHUPOBAHUS
YCTPOMCTB PENEUHON 3alIUThI
Y aBTOMATHUKH

IIepeyeHb BONPOCOB /il IPOMEKYTOYHOM ATTECTALlUM:

1. KpaHoBblii ABHUTaTedb MOCTOSHHOTO TOKAa MNapajlIeNbHOrO BO30YKIEHHS OIyCKaeT Ipy3 B
peXHUMe IPOTUBOBKIIOYEHHS. UTO MPOU30MIET C €r0 CKOPOCTHIO BpallleHus, €CIIH B LIENb SIKOps OyJeT
BBEJICHO JOTIOJHUTEIBLHOE CONPOTUBIIEHUE?

2. Kak mpouzBoauTcsi TpapuyUecKuil pacyeT CONPOTHBICHHHA ITyCKOBOTO PEOCTaTa J[BUTATEINS
napasieIbHOTO BO30YXKIeHHs?

3. JomyctuM 1M peXMM TIPOTHBOBKJIOUEHHS JBUTATENS TPU OTCYTCTBHH JOTIOJHHUTEIHHOTO
COINPOTHBJICHUS B LIENH sIKOpsA?




Kon
WHJIMKATOpa

Nuaukarop qocTHxREHUs
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

4. Jlns xako LEeNH HY’KHO 3HaTh MEXaHUYECKUE XapaKTEPUCTUKU U UX ypaBHEHUs?

5. KaxoBbl mpeumyliectBa U HEJOCTaTKH PA3IUYHBIX CHOCOOOB 3JIEKTPUUYECKOIO TOPMOMKEHMS
nBUraresuei?

6. IlepeuncinuTe HETOCTATKU PETYIMPOBAHUS CKOPOCTH JIBUTATENsI N3MEHEHHEM COIIPOTHBIICHUS B
LENH SIKOPA.

7. KakoBbl npakTHYeCKUe MpeJesibl PperyJupoBaHUs CKOPOCTH JBMraTeisi He3aBUCHMOTO
BO30YKIIEHHSI TPH U3MEHEHUH MarHUTHOTO ITOTOKa?

8. KakoBbl mnpeumylnecTBa M HEAOCTATKH pPAa3IMYHBIX CHOCOOOB pPEryJIMPOBAaHUS CKOPOCTH
JBUTATEIIS AapaJJIeIbHOTO BO30YKICHUS?

9. Tlouemy mpu peryJvMpoOBaHUU CKOPOCTH M3MEHEHHEM MarHMTHOI'O IOTOKAa MEHSeTCS HaKJIOH
MEXaHUYECKOM XapaKTEepUCTUKH, a IPU PErYJIUPOBAHUU U3MEHEHUEM HAIIPSKEHUSI OH HE MEHseTCs?

10. Kakassi cKOpOCTb YCTaHOBUTCSI B KOHIIE IIpOIlecca TOPMOXKEHHS pa3IMYHbIMU crocoOamMu Ipu
AKTHBHOM M ITACCUBHOM MOMEHTaX CONPOTHUBIICHUA?

11. YTo Takoe ycTaHOBUBIIMICS U MEPEXOIHBIN PeXKUMbI paOOThI 3J1EKTpoNIprBOAa?

12. Kaknre MOMEHTEHI IEHCTBYIOT Ha AJIEKTPOIPUBO/I B YCTAHOBUBIIEMCS M TIEPEXOTHOM peKUMax?

13. Kak onpenensiercsi CKOPOCTh YCTAHOBHUBILETOCS IBUKEHHUS HJIEKTPONPUBOIa?

14. Kakumu  cnocobamMu  OLIEHMBAe€TCsd  YCTOMYMBOCTh  YCTAHOBUBLIETOCS  JBM)KEHHUS
AJIEKTponpuBoaa?

15. Kakum 00pa3oM MOTryT OBbITh HOJyY€HBl KPHUBBIE IMEPEXOJHBIX MPOIECCOB IMPH JMHEWHBIX
MEXAHUYECKUX XapaKTEPUCTUKAX JIBUraTelIs IPOU3BOJCTBEHHOIO MEXaHU3Ma?

16. B kakux pexxuMax MOXET paboTaTh aCHHXPOHHBIN JABUTATEIH?

17. Kak 3aBUCUT MaKCUMaJbHbIHM (KPUTHUECKUN) MOMEHT aCHHXPOHHOT'O IBUTATENs OT HANPsKEHUs
CETH U CONMPOTHUBIIEHUS 1IN poTopa?

18. Kak U3MEHUTCSI KpUTHUYECKOE CKOJIbKEHHE NMPHU BKIIOYEHUH CUMMETPHUHBIX COIPOTHBIICHUI B
1enb craTopa?

19. Kak onpezienuTh akTUBHOE CONPOTHUBIIEHHE POTOPA ACHHXPOHHOTO JIBUTATEIS 110 KAaTaJIOKHBIM
JTAHHBIM?

20. TTouemy MakcUMaJbHBIA MOMEHT ACHHXPOHHOI'O JIBUTATENs B T€HEPATOPHOM pexkuMe Oouiblie
MaKCHMaJIbHOTO MOMEHTA B JBUTATEIILHOM pexXHMe?
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MHJUKATOpa KOMIIETEHLIUH
IIpumepHbIe 3a1aHUSI HA KOHTPOJILHYIO padoTy:
1. JlBuratenp IOCTOSHHOIO TOKAa C HE3aBHUCUMBIM BO30YXKIECHHEM, HMEIOLIMNA CIEAYIOIIUE
HomuHanepHble gaHaele: Pa=50 kBt, Un=110 B, 11=470 A, ny=1000 o6/muH, Rs=0,0112 OmMm,
INPUBOJIUT B JBHKEHHE JIEOENKy MOABEMHOro kpaHa. OIpenenuTs peXuM pabOThl JBUTaTels MpU
CIIyCKE Tpy3a, a TAaKKe BEIMYMHBl TOKAa B SKOpPE M MOMEHTa Ha Bajlly IPU CKOPOCTH BpaIlEHUS
asurarens 1200 o6/mun. Pacuer npoussectu 6e3 yueTa notreps BpauieHus. [locTpouTs MexaHUUECKyIO
XapaKTEPUCTHKY.
2. Jlna npBurarens HezaBucuMoro Bo3Oyxkaenus tuma [12-400-8Y4 Tpebyercs paccuuTtaTh U
HOCTPOUTD:
— €CTECTBEHHYIO MEXaHUYIECKYIO XapaKTEPUCTHKY;
— XapakTepHCTHKY Ipu Hanpspkenun cetn U, = 0,5U ;
— XapaKTepHCTHKY IPH OCTA0JIEHHOM MarHuTHOM notoke @, = 0,50, ;
— peocTaTHYI0 XapaKTEepUCTUKY, KoTopas oOecneudmBaer ckopocth @ = 0,50, mpm MomeHTe
CONPOTHUBIIECHUS Ha Bamy nsuratenst M, =M .
I1K-5.3 Cocranser cxemsl 3amenieHus | IlepedeHb BONPOCOB 1151 IPOMEKYTOYHOM aTTeCTALUMN:

Ha 00CTy’)KMBaEMOM
000pYJIOBaHUH, PACCUUTHIBACT
napaMeTpbl peXKIMa KOPOTKOTO
3aMbIKaHUs Ha 00OpYJIOBaHUU
PY u JIDII, paccuuthiBaer u

BbIOMpaeT YCTaBKHU u
XapaKTEPUCTUKA  YCTPOMCTB
P3A

1. Yem OOBSICHUTH, YTO TOK CTaTOpa MPU CHHXPOHHOU
J00aBOYHOTO COMPOTUBIIEHUS B POTOPHOM TETH?

2. Kak m3MeHsieTcs TOK pOoTopa aCHHXPOHHOTO JIBUTATENS C H3MECHCHHEM CKOJIBKCHUS?

3. Tlouemy nmpu HEMOJABUKHOM POTOPE TOK JIBUTATENSI B HECKOJIBKO Pa3 MPEBbINIAET HOMUHAIBHBIN
TOK?

4. Kak nmpoBoAsTCS TPUOIMKEHHBIH U TOUHBIH rpaduuecKre pacyeThl ITyCKOBBIX COTPOTUBIICHHI B
uenu poropa?

5. Ilpu kakoM HampsHKEHUU CETH TMPAKTUYECKH MOXKET MPUMEHSTHCS IMYyCK ACHHXPOHHOTO
JIBUTATENS] IEPEKITIOYEHUEM CO 3BE3/Ibl HA TPEYTOJbHUK?

6. Jlns KakuxX MEXaHM3MOB MOKHO OCYIIECTBUTH TOPMOXKEHHE ACHUHXPOHHOTO JBHUTaTENs C
peKyrnepanueii SHEpruu B CeTh?

7. C xakoil uenbio Npu JUHAMHUYECKOM TOPMOKEHUU AaCHHXPOHHOTO JIBUTATENsl B OOMOTKH CTaTopa
OAIOT IIOCTOSHHBIN TOK?

CKOpPOCTH HC 3aBHUCHUT OT BCJIWYHHBI
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8. IlpuBemuTe mpUMEphI MPUBOAOB, B KOTOPHIX BO3MOXKECH MEPEX0]] ACHHXPOHHOTO JIBUTATEIS B
TCHEPATOPHBIA PEKUM.

9. HazoBuTe BO3MOXHBIC CIOCOOBI PEryJIUPOBAaHUS CKOPOCTH BpAIICHUS ACHUHXPOHHBIX
JIBUTATEJIEH.

10. Kakue crnocoObl peryqupoBaHUs CKOPOCTH ACHHXPOHHOTO MABUTATENsl TO3BOJISIOT ILIABHO
HU3MEHSTh CKOPOCTh MPU HAIMYNHU )KECTKUX MEXaHUICCKUX XapakTepUCTHK? KakoBbI HEJOCTATKH 3TUX
croco6oB?

11. VkaxuTe TOCTOMHCTBA W HEJIOCTATKH PETYIMPOBAHUSI CKOPOCTH C IOMOIIBIO THPHUCTOPHBIX
PEryJIsTOPOB HAINPSKEHUS B LIETIH CTaTOpA.

12. HauepTuTe KacKaJHbIC CXEMbl PETYJIUPOBAHHS CKOPOCTH ACHHXPOHHOIO JBUTATENS C
HCIIOJIb30BaHUEM TIOJYTIPOBOTHUKOBBIX BHITIPSIMHUTENICH B LIS POTOpA.

13. Kakum A0JKHO OBITh COOTHOIICHUE HANPSKEHUS W YaCTOTHI IIPH YaCTOTHOM PETYIHMPOBAHHUH
JUTSI COXpAHEHUS TIOCTOSTHHOM TIePerpy309HOl CIIOCOOHOCTH JIBUTATEIIS?

14, Kakue BUBI IEPEXOTHBIX PSKUMOB HMEIOT MECTO TMPH padoTe ICKTPOIPUBOIA?

15. Kakoe nmpakTuueckoe 3HaueHHE UMEIOT IEPEXOAHBIC MTPOIIECCHI B AJIEKTPONPUBOIE?

16. Ins xakux pabouMx MalIMH XapakTep MEePeXOJHOro Mpollecca HE HMEET CYIIECTBEHHOTO
3HAYEHH?

17.B xakux cnyyasx JAis Pa3OMKHYTBIX JIIEKTPONPHUBOAOB HCCIENYETCS MEXaHWYEeCKUue |
AJIEKTPOMATrHUTHBIE TIEPEXOHBIE TTPOLIECCHI?

18. O0ObsAcHUTE (PU3MYECKYIO CYHIHOCTH JJIEKTPOMEXAHHYECKOW T, M OJIEKTPOMArHMTHOW T,

TIOCTOSIHHBIX BpeMeHH. KakuM 06pa3oM MOTyT OBITh ONPEIEIEHbI TOCTOSHHBIE BpEMEHU T, U T, ?

19.Kak onpenensieTcs UIMTENBHOCTh MEPEXOJHOTO TMpoIlecca NPHU HW3BECTHBIX 3HAUYCHUSX
MIOCTOSIHHBIX BPEMEHU?

20.TIpencraBpTe W OOBSICHUTE OCHOBHBIC YPAaBHEHHWS JJISI CKOPOCTH M TOKa IBHUTATENs TIPU
MIEPEXOAHBIX IIPOLIECCAX.

IIpumepHbIe 3a1aHNS HA KOHTPOJIbHYIO padoTy:

1.JIns aBuratens mocienoBaTeNbHOrO BO30YykaeHus Tuna /I8, macmopTHbIe AaHHBIE KOTOPOIO
npUBeJeHbl B Tabinuie TpeOyercs paccuuTaTb M IOCTPOUTh €CTECTBEHHYIO M PEOCTaTHBIE
MEXaHMYECKNE XApAKTEPUCTUKHU. PeocTaTHble XapaKTEpUCTUKH PACCUNUTATD JUIsL CIIy4acB BBEJICHHUS B
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SAKOPHYIO LIE€TIb JJOTIOJIHUTENbHBIX CONPOTUBIECHUN 2, 4 1 6 OM.

Tabauia
[TacnopTHble naHHble aBuraresns /18
Ne HaumenoBaHue Exn. n3m. Bennunna
1 HomunanbHas MmomHocTh P, KBm 3
2 Homunanenoe Hanpsbxenne U B 220
3 Homunanbhsrii Tok skops |, A 17,5
4 HomuHanpHas ckopocTs BpameHus N, 06 | mun 1130
5 Conporusnenne sxopHoit nem mpu 20°C R, =R, +R, +R_ | Owm 1,72

2. J11st acHHXpOHHOTO ABUTATENs C N3BECTHON MEXaHWYECKOM XapaKTepUCTUKON BHIOpATh ITyCKOBOM
peocraT, o0ecrieunBaromuii myck ABurareis B 3 cryneHu. CTaTudeckuii MOMEHT Ha Bajly JABHraTels
paBeH HOMUHaJIbHOMY MOMeHTY M=M,=1633 H*wm, M,;,=5226 H*Mm, R2=0,0294 Om. MexaHnuuyeckyo
XapaKTEPUCTUKY OCTPOUTH COIIACHO TaOIHILIE:

M, H*m 0 1633 | 4749 | 5226 5069 3538 2972 2546 1592
n, o6/mun_ | 600 585 540 | 506 480 360 300 240 0




0) Ilopsimok mpoBeJdeHUs] MPOMEKYTOYHOH ATTECTALMHU, NMOKA3ATeIM M KPUTEPHU
OlleHUBAHMUS:

[IpomexxyTouHast aTTecTalysi 10 JTUCIHMIUIMHE «DJICKTPONPHBOJ] 000pYIOBaHUS
AIEKTPUYECKUX CTAHIUKA M TIOJCTAHIIMIY» BKIIFOYAET TECOPETHUYECKHE BOIMPOCHI, MO3BOJISIOIINE
OLICHUTHh YPOBEHb YCBOCHHS OOYYAIONIMMHUCS 3HAHUM, U MPAKTHYECKHUE 3aJIaHUS, BBISBISIFOIINE
CTEeTICHb C(POPMHUPOBAHHOCTH YMEHUU U BIIJICHUH, POBOIUTCS B POpME IK3aMeHa.

DK3aMeH 10 JaHHOH NUCIMILIMHE MPOBOIUTCS B YCTHOH (popMe Mo SK3aMeHAIIMOHHBIM
OwmyietaM, KKl M3 KOTOPBIX BKJIIOYACT 2 TEOPETHUECKUX BOIMPOCA U OJHO NPAKTHUECKOE
3ajlaHue.

IMoka3aTe/in U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OIICHKY «OTJHYHO» (5 0asoB) — 00y4YarOMIMKCS IEMOHCTPUPYET BHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TIIyOOKOe 3HaHHE
y4eOHOTr0 MaTepualia, CBOOOJHO BBINOJNHSACT IMPAKTHYECKUE 3aJaHHs, CBOOOJHO OIEpUpPYET
3HAHUSIMH, YMCHHUSIMH, TIPAMEHSICT UX B CUTYaIVsIX MOBBIIICHHON CIIOKHOCTH,

— Ha OIIEHKY «Xopouio» (4 6aya) — oOyJaronuiicss J1EMOHCTPUPYET CPEIHUA YPOBEHB
c(OPMUPOBAHHOCTH KOMITCTEHIIUI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOIyCKAIOTCS
HE3HAYUTEINIbHBIC OIIMOKU, HETOYHOCTH, 3aTPyIHECHHSI IPU aHAJTUTUICCKHUX OTCpaIlHsIX, IEPEHOCE
3HAHWI U YMEHUW HA HOBBIC, HECTAH/IAPTHBIC CUTYAIUH;

— Ha OIICHKY «YIOBJETBOPHUTEIbHO» (3 Oamna) — oOydaroImuics OEMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITCTEHIMI: B XOJIe¢ KOHTPOJBHBIX MEPOTPUATHI
JIOMTyCKAKTCS OIIUOKH, TPOSIBJISCTCS OTCYTCTBHE OTACIbHBIX 3HAHWM, yYMEHUH, HAaBBIKOB,
00yYJarOIINICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHHS TPU ONCPUPOBAHMM 3HAHUSAMH U
YMEHUSIMU TIPU UX IIEPEHOCE Ha HOBBIC CUTYAIIUH;

— Ha OILICHKY «HEeYJI0BJIETBOPUTEJBHO» (2 Oamia) — o0ydaroIMiics JTeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKOro maTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIICHHMSI IPOCTHIX 33]1a4;

— Ha OIICHKY «HEYJAOBJIETBOPUTEIbHO» (1 Oayun) — oOydJaromuiics He MOXET MOKa3aTh
3HaHHWS HA YpPOBHE BOCIPOM3BEACHWS W OOBSCHEHUS WHQPOpMAIMU, HE MOXKET I[T0Ka3aTh
MHTEJJIEKTyallbHbIE HABBIKU PELISHUS MPOCTHIX 3a/1a4.



