[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: KyarppreB AlBHO EERGUEAPCTBEHHOE BIOJT)
[omxkHocTb: MpopekTop no 06pa3osaTvidAbiM{eTIERCHDBmW C

Nara norRPOECCURCKNH FOCY JAPCTB]

YHUKanbHbI MPOrpaMMHbIA KIKOY:
790a1a8df2525774421adc1fc96453f0e902bfb0

n™

KETHOE OBPA3OBATEJIBHOE YUPEXXJIEHUE BBICHIEI'O OBPA3OBAHMSI
EJIBCKOTI'O XO35UCTBA POCCUMCKON ®ENEPAIIVN

EHHBIV YHUBEPCUTET HAPOJTHOI'O XO3SIMCTBA
[EHU B.A. BEPHAJICKOI' O»

(

YHuBepcurer BepHaackoro)

Kadenpa [ludpoBsix crcteM 1 MHXEHEPHBIX TEXHOJIOTUH

[punsro Yuennim coserom
Yuusepcurera Bepuanckoro
«28» mapta 2024 r. npotokon Ne 9

«YTBEPXJIEHO»
Ipopexrop 110 00pasoBATCALHON JACATCALHOCTH
ot _ Kyapsasues M.I'.

«8wstapra 2024 r.

PabGouasi nporpamMMa IuCHUNIHMHBI

DJIeKTPONPHUBO/ M 3JIEKTPOOOOpPYyA0BaHHE

Hanpasnenue MOJrOTOBKHU: 23.03.03 DKCIuTyaTanus TPaHCIIOPTHO-
TEXHOJIOTUYECKUX MAIlIMH U KOMILIEKCOB

HamnpaBnenHocts (poduiib) mporpaMmbl: JKCIUTyaTalusl U CEPBUC aBTOMOOUIIEH

KBanudukanus Gakanasp

dopma o0ydeHus: 3a0UHAs

bamamuxa, 2024 r.



Pabouas mporpamma paspaborana B coorBeTcTBHH ¢ @I'OC BO mo HampaBICHHIO MOATOTOBKH
23.03.03 DkcrutyaTanus TpaHCIOPTHO-TEXHOJOTHUYESCKUX MAITHH U KOMILICKCOB.

Pabouas mporpaMma TUCIHUILIAHEL pa3padboTaHa 0oyeHmom
KadeaApsl 21ekmpoo60py008anUs 1 INeKMPOMEeXHUYECKUX CUCIEM, K.m.H., Qoyenmom CmpyKosbim

A.H.

Penenzenrt:
K.T.H., JOHEHT Kadempsl DIEKTPOOOOPYAOBAHUS W IIIEKTPOTCXHUYCCKHX CHUCTEM
baswies b.U.



1 Ilnanupyemble pe3yabTAThl 00y4eHHUS MO TUCIHUIIINHE, COOTHECEHHBbIE €
ycranoBjaeHHbIMHA B OIIOII BO nHankaTopaMu 10CTHKEHUSI KOMIIeTeHIIM I

1.1 Ilepeyens komneTeHunii, GopMuUpyeMbIX YUeOHOM TUCHMILINHON

KO)I U HAMMCHOBAHMEC KOMIICTCHIIUH

NHaukaTopbl JOCTHKEHUA KOMIIETCHUMH
I[lnanupyembie pe3yJbTaThbl 00y4eHHs]

O0meo0pa3oBare/ibHbIe KOMIIETEHIITUU

IIK-2 Cmocoben nucciacaoBaTb aBTOMaTPBPIpyCMLIﬁ O00BEKT U IOATOTOBUTE TCXHHKO-3KOHOMHUYCCKOC
000CHOBaHUE CO3JaHHA aBTOMaTI/ISI/IpOBaHHOﬁ CHUCTCMBbI YIIPABJIICHUSA TCXHOJOTHYCCKUMHU NIPOHECCaAMU

NA-2nk> HMcnone3yer pasnndHble BApHUAHTHI
(bYyHKIMOHAIBHON CTPYKTYpBI u CTPYKTYp
oOecrieyeHust aBTOMAaTU3HPOBaHHOM CHUCTEMBI
YIIPABJICHHUS cUcTeEMaMu 3JIEKTPOIIPUBOJA,

WCTIOJb30BAHMS PA3TUYHBIX BHJOB 3JICKTPUYECKUX
MamuH. OmnpenenseT BapHaHTH (HYHKIHOHATBHON
CTPYKTYpPBI AJICKTPOIIPUBO/IA 10 BHJIAM O0CCIICUCHHUS
aBTOMAaTU3UPOBAHHOM CUCTEMBI YIPaBICHHS.
Hcnonk3yeT  THUMOBBIE  MPOCKTHBIE  PEHICHUS
AJIEKTPOTIPUBOIOB PA3IMYHBIX PUHIIUTIOB JCHCTBHS

3natr (3): ompenensIeT  HEOOXOIUMEBIE
HUCXOOHBIC JAHHBIC JJIA HpOBeI[eHI/ISI
o0clenoBaHusd M IOATOTOBKH OOOCHOBAHUSA
CO3IaHMSs ABTOMAaTHU3UPOBAHHBIX CHCTEM
ynpaBneHI/m TECXHOJIOTHUYCCKUMHU HpO]_[eCCElMI/I.
Bribupaer i 000CHOBBIBAET COCTaB
TEXHOJOTHMYECKUX  MPOIIECCOB,  MOJJICIKANIUX
aproMatu3anuu. OmpenenseT HEOOXOTUMBIC
MEPOIPUATHUS o (hopMUpOBaHUIO
000CHOBAHHOI'O MPETIOKCHUS 0
1IEJIeCO00Pa3HOCTH CO3IaHMs
aBTOMaTPI?,PIpOBaHHOﬁ CUCTCMBI ynpaBHeHI/IH
TEXHOJIOTHYECKUMH TIPOIIECCaMU U BBIPa0OTKE
MCXOIHBIX TEXHUYECKHX TPEOOBAHUI K CUCTEME.
AHaHI/I3I/IpyeT N3BCCTHBIC cnyan/I HpI/IMeHeHI/IH
aBTOMATU3UPOBAHHOM CHCTEMbI  YINPaBJICHUS
TEXHOJIOTHYECKUMHU mporeccamMmu inic:
AHAJIOTUYHBEIX OOBLEKTOB M JAHHBIE TEXHHUKO-
SKOHOMMYECKOI'O obcnenoBaHus
CYIIECTBYIOIIET0O O0BEKTa M €ro CHCTEMbI
yIpaBICHHS

Ymeth (Y): ucrons3yeT pa3iuyHble BapUaHTHI
(YHKUMOHAIBHOW  CTPYKTYpBl M CTPYKTYD
oOecrie4eHUs] aBTOMATU3UPOBAHHOW CHCTEMBI
VOpaBJIEHUsT  CUCTEMaMH  JIEKTPOIPHUBOJA,
HCIIOJIb30BaHUA Ppa3INYHbIX BUJIOB
3JIEKTpUYeCKUX MamuH. OnpenenseT BapHaHTHI
(GYHKIMOHAJIBHONH CTPYKTYPBI 3JEKTPOIPUBOJA
Mo BUJaM O0OECIeYeHUs aBTOMATHU3UPOBAHHON
CUCTeMBbl ynpasieHus. lcmone3yer THUIIOBBIE
MIPOCKTHBIE pereHus 3NEKTPOIPUBOJOB
Pa3JIMYHbIX NPHUHIIUIIOB IIGfICTBHSI

Baagers (B): ucnonbs3yeT OCHOBBI YIIPABJICHHUS
MIEPCOHAIIOM, BKJIFOYast BOTPOCHI OILIATHI TPy/aa
OcHOBBI Teopun ympaBieHus CoBpeMEHHBIC
HWHCTPYMCHTBI u METOABI YHpaBJICHUA
opraHuzalmed, B TOM  4YHCIE  METOJbI
TUTAHUPOBaHUSl JICATENBHOCTH, DPAaCIpeeIeHUs
HOpy‘IGHHﬁ, KOHTPOJIA HCIOJHCHUA, TNPUHATHUA
peleHui




2. llesin ¥ 321244 OCBOCHUA Y4eOHOM IMCHUIJIMHBI, MECTO IMCHUIJIMHBI B
crpykrype OIIOII BO

Jucuunnmza «DneKTponpuBoOa U 3JIEKTPOOOOpYI0BaHNE» OTHOCUTCS K BapUAaTMBHOM 4YaCTH
OIIOII BO.

Ilenvto UCUMIUIMHBI - JaTh OyAYIIUM CHCIHAIUCTAM TI0 JIEKTpUPUKAIUU U
aBTOMATH3AIMHU CEIHLCKOTO XO3IMCTBa (hyHAaMEHTaIbHbIC 3HAHUSI TI0 TEOPUU M METOZaM pacueTa
A TPOEKTUPOBAHUS IIIEKTPONPUBOAOB MAIIMH, 4 TAKXE II0 aBTOMATUYECKOMY YIPaBICHUIO
3IEKTPONPUBOAAMHU MAIIIMH, arpPEraToB U MOTOYHBIX JIMHUIA.

- 3a0auu Oucyunaumsl — W3YyYEHUE W YCBOCHHE METOIOB pacueTa U MPOCKTHUPOBAHUS
Pa3IMYHBIX AJIEKTPONPUBOIOB, YCBOCHUE OOIIETEXHUYECKUX MPHUHITUIIOB BBITIOJHEHUS CHCTEM
3JEKTPOIPUBOAA U UX ANIIAPATHYIO U IPOTPAMMHYIO aBTOMATU3ALIHIO.

3. O0bem yueOHO JUCUMIIMHBI B 32YeTHBIX eIMHUIIAX C YKA3aHUEM KOJIHYeCTBA
aKaJeMH4YeCKHX YaCOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenojaanBartesieM (1Mo BUAAM Y4eOHbIX 3aHATHI, TEKYIIUI U MPOMEKYTOYHbII KOHTPOJIb 110
AUCIHHUILIMHE) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yUaromuxcsi

3.1 Ouno-3a0uHas popma o0OyueHUs

Bun yueOHO paboThI 6 cemecTp
OO6mIast TPy IOEMKOCTh TUCIHUIUIAHEI, 3a9€THBIX STHHHIT 108
4acoB
AyautopHasi (KOHTAKTHas) padoTa, 4acoB 16,25
B T.Y. 3aHATHS JIEKLIUOHHOIO THIIA 8
3aHATHS CEMHUHAPCKOTO TUIIA 8
MIPOMEXKYTOUYHAs aTTeCTalus 0,25
CamocrosiTesibHast pa0oTa 00y4aloMXCsl, 4aCOB 87,75
B T.4. KypcoBas paboTa -
Kountpoanb 4
By mpomesxyTouHOH aTTecTanyn 3a4er

4. Coepskanue TUCHUIIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jeaM) ¢ yKazaHueM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJleMHYeCKHX YaCOB M BUA0B Y4eOHBbIX 3aHATHH
4.1 Ilepeuenv pazoenoé OucyunIuHbvl C YKA3AHUEM MPYOOEMKOCHU AYOUHIOPHOU
(KOHMaKmHoIl) u camocmoamenbHoi padomsl, 6U006 KOHMPONEll U NepeyuHs KOMNemeHyuil

Ouno-3a0uHas popma 00yueHHUs

TpynoeMKOCTh, 4aCOB HaumenoBanu Kon
B TOM YHCIIC € OLICHOYHOI'0 | KOMIIETEH
HaumenoBanue pa3aenon =
ayJIMTOPHOMN cpezicTBa 1208
U TeM BCETO .\ | camocTosTeNb
(KOHTaKTHOM) M IIpaktnueckne| [1K-2
HOH paboTHI
paboThI 3a/laHus
Pazgen 1. OcHoBBI
3JIEKTPONPHUBOAA B
POTPHBOZ 24,75 4 20,75
arponpoMbIILICHHOM
KOMILIEKCe.
Tema 1.1. OO01ue
CBEJICHUS 00 12,75 2 10,75
3JIEKTPOIIPUBOJIE.
Tema 1.2.
12 2 10
PerynupoBanue




YIJIOBOM CKOPOCTH
3JIEKTPOIPUBOJIOB.

Paznen 2. OcHOBBI
JIEKTPOTEXHOJIOT MU B
arponpoMbIlIIJIeHHOM
KOMILJIEKCce.

37,5

33,5

Tema 2.1. Pacuer
MOILIHOCTH
AJIEKTPONPUBOIOB.

18,5

16,5

Tema 2.2. TunoBsie
Y3IIbI Pa30MKHYTBHIX
CUCTEM YIpaBICHUSI.

18,5

16,5

Paznen 3. Ilycko-
3alIMTHasl annaparypa
TEXHOJOTHYeCKHUX
NMpoLeccoB M padoumx
MAIINH.

41,5

33,5

Tema 3.1. MaruurtHsie
My CKaTEeJIN.

20,5

16,5

Tema 3.2. TemnoBeie
pene.

20,5

16,5

ITpomexxyTouHas
aTTeCcTaIus

0,25

Hrorosoe
TECTUPOBAHKE

HUTOI'O no pucuuninue

108

16,25

87,75

4.2 Cooepircanue Oucyuniunsvl no memam

Pazznen 1. OCHOBBI 2JIEKTPONIPHBO/JA B ATPONIPOMBILIJICHHOM KOMILJICKCe.
Iesm: npuoOpeTeHue TeOpeTUUECKUX 3HAaHUH 00 OCHOBAX 3JEKTPONPHUBOJIA.
3apaum:

- U3y4YEHHUE TEOPETUYECKOI0 MaTepHaa;

- aHAJIN3 PEe3yJIbTAaTOB 10 HCCIIEyEMOU TEMATHKE.

IlepedyeHb yueOHBIX 3J1eMEHTOB pa3jiea:

Tema 1.1. O01me cBeieHus1 00 IIEKTPONPHUBOIE.

IlonsTHsA, ompeneneHus, TEPMHUHOJIOIHUSA. THUIBI  3IEKTPOIPUBOIOB.
HaIIpaBJICHUS Pa3BUTHS DJICKTPONPUBOIA. MeXaHNYECKHE XapaKTEPUCTUKHU HIEKTPOIIPUBOIOB.

Tema 1.2. PeryiupoBaHue yrjioBoii CKOPOCTH 3J1eKTPONPHBOIOB.

OCHOBHEBIE

Mexaandeckue XAapPaKTCPUCTHKU TIPOU3BOACTBCHHBLIX MCXAHU3MOB H JJICKTPUUCCKHUX

IBATATEJIEN.

YPaBHCHI/IC ABWIKCHUSA DJICKTPOIIPHUBO/A. MexanndecKue XAPaKTCPUCTUKU OBUTATCIIA

Pa3nen 2. OCHOBBI 2JIEKTPOTEXHOJIOTHH B arpPONPOMBIIIIIEHHOM KOMILIEKce.

IMMOCTOSAHHOT'O TOKA MapaJljieJIbHOT'O B036Y)I(IICHI/IH B IBUT'aTCJIIBHOM U TOPMO3HOM PCKHUMaAX.

Hean: mpuoOpeTeHue 3HaHUN 00 OCOOCHEHOCTSX MPUMEHEHHS SJIECKTPOTEXHOJIOTHH B

arpoIpOMBIIUIEHHOM KOMILIEKCE.

3amaun:

- U3yYECHHUE TEOPETHYECKOTO MaTepraa;

- aHAJIN3 Pe3yJIbTAaTOB IO MCCIIETyEMON TEMATHKE.
Tema 2.1. PacueT MOIIIHOCTH 3JIEKTPONPUBO/I0B.

Harpe wu oxmaxnaenue osnektpoasurarencii. Kimaccudukamus pexuMoB pabOThI

SJICKTPOIIPUBOJOB. MCTO[[BI OIMPCACIICHNUA MOIIHOCTU OJJICKTPOABUTATCIIA [JIA Pa3JIAYHBIX
pexuMoB paboTel. OOIIas METOAMKA BEIOOPA JICKTPOIIPUBOIOB.



Tema 2.2. TunoBbIe y3/1bl PA30MKHYTBIX CHCTEM YIPaBJICHUS.

Arnmnaparypa ynpaBieHHUs U 3alIUThl 3JEKTPUUYECKUX YCTAHOBOK. PeneiiHO-KOHTaKTHas U
OeCKOHTAKTHas amnnaparypa yrpasieHus 1 3amuTel. HazHauenue, ycTpoiicTso.

Pa3znen 3. Ilycko-3aluTHasi annapaTypa TeXHOJOrH4ecKHX MPoIeccoB H padouux

MAaIlluH.
esm: 3HaKOMCTBO C ITyCKO-3aIlIMTHOM aIapaTypoil JIEKTPONPUBOJIA.
3agauu:
- U3Y4YEHHE TEOPETUUECKOr0 MaTepHaa;
- aHAJIU3 Pe3yJIbTATOB MO HCCIIEyEMOUN TEMATHKE.
Tema 3.1. MarHuTHBIE ITyCKATEIH.
Hasnauenme, mnpuHnun paboThl, MeToauWKa BbiOOpa. I[lmaBkue mpegoxXpaHUTENH.

Hasnauenue, npuHiun padboTsl, METOMKA BbIOODA.

Tema 3.2. TenuioBbIe pedte.
ABToMaruyeckue BbIKIIOUaTenu. HasHaueHuwe, nmpuHUMI pabOThI, METOAMKA BBIOODA.

Py6unbuuku. Knonounsie ctanuuu. Peoctatel. KoHTakTops!.

5. OueHoYHbIe MAaTEPHAJIbI IO TUCHUIIIUHE
OrneHOYHBIC MaTepHa bl MO JUCIUIUIMHE TPEJCTaBICHB B BHJE (OHIA OIEHOYHBIX
CpEICTB.

6. MaTepuaJIbHO-TEXHHYECKOE U YUeOHO-MeToAn4ecKoe obecneyenne
AUCUMILTHHBI

6.1 Ilepeuens yueono-memoouuecko2o odecneuenus no OUCYUnIuHe

No ABTOp, Ha3BaHUE, MECTO U3JIaHUA, U31aTEIBCTBO, TOJl U3/IAHUS, KOJIHMUYECTBO CTPAHULL, PEKUM
n/ JlocTyna

Meroaudeckne yKa3aHHS 1O M3YyYEHUIO MUCHUILUTMHBI W 3afJaHus s J1abopaTopHO-
MPAKTUYECKUX 3aHATUN

6.2 Ilepeuenv yuebHbIX U30AHUL, HEOOXO0UMBIX 011 O0CBOCHUSA

OUCUUNTTUHDL
DnekTpoHHBIE yueOHbIe U3AaHUS B MEKTPOHHO-0MOmoTeuHbx cuctemax (3bC):

No ABTOp, Ha3BaHHE, MECTO M3AAHUA, IO U3TAHUS
P, ’ A » TORLHSA ’ Ccrputka Ha yueOHoe n3nanue B ObC
n/m KOJIMYECTBO CTPaHUI]
OcHoBHas:

Emudanos, A.Il. DnexkrponpuBon : yuyeOHUK /| DIEKTPOHHO-OMOIMOTEUHAS
AJIl.  Emudanos, JL.M. Manaituyk, A.Il.|cucrema «Jlanp» : [calfT]. —
I'ymuackmii. — Cankr-IlerepOypr : Jlans, 2012. | URL:

— 400 c. — ISBN 978-5-8114-1234-1. https://e.lanbook.com/book/3812
— PexxuMm goctyna: ans aBTopus3.
10JIb30BATEIICH.




Huxkurenko, I'B. DIEKTPONPHUBOJ | DICKTPOHHO-ONOTHMOTEUHAS
MPOU3BOACTBEHHBIX MEXaHM3MOB : YyueOHoe |cuctema «Jlauby : [caliT]. —
noco-6ue / I.B. Hukutenko. — 2-e u3n., ucnp. u | URL:

2 non. — Cankr-IlerepOypr : Jlans, 2013. — 208 | https://e.lanbook.com/book/5845
c. — ISBN 978-5-8114-1468-0. — Pexxum moctyna: 1yist aBTOpH3.
T10JIb30BATEIICH.

[IvukoB, JLII.  DnekTpuyeckuid  MPHUBOI:
3 yueonuk/JL.ILINnukoB. - M.: KomocC, 2006. —

279 c.
uukoB, JLII.  Dnekrpuyeckuil  MPUBOL:
MPAKTUKYM: y4eo. nocoowue /

JLILIInukos,O.I.MoxoBa;og ~ obmi.  pen.
JLIL.IIInuxoBa. M.: PTA3Y, 2014. — 184 c.

JlonogHuTEIRHAS

Wneunckuit  H.B. Onexkrpuyeckuil  npHUBOA
:3HEPro W pecypcocOepexe-Hue:yued.mocooue
s By3oB/ H.B.Mneunckuii, B.B.Mockanenko.-
M.: Akagemus, 2008. - 202 c.

6.3 Ilepeuenv IneKmpoHHbBIX 00PA308AMETIbHBIX PECYPCO8 *

Ne DJIeKTPOHHBIIT 00pa3oBaTebHbIN pecypc Hoctyn B DOP (ceTh UHTEpPHET, JOKATbHAS

n/n ceTh, ABTOPU30BAHHDII/CBOOOXHBIIH 10CTYI

1 | ®ponos, IO.M. Perynupyemslii | DnekTpoHHO-OUOINOTEUHAS cucrema
ACUHXPOHHBIM 37eKTponpuBon : ydeOHoe | «JIaHby» : [caiiT]. — URL:
nocobue / FO.M. ®@ponos, B.I1. Hlenskun. | https://e.lanbook.com/book/102251 —
— 2-e u3n., crep. — Cankrt-IletepOypr : | Pexxum JOCTyIIa: JUTSt aBTOPU3.
Jlann, 2018. — 464 c. — ISBN 978-5- | mons3oBarTeiei.
8114-2177-0

2 | ®ypcos, B.b. MonenupoBanue | DNeKTPOHHO-OMOIMOTEYHAS cucreMa
ANEKTponpuBoAa : yuebnoe mocodbue / B.b. | «Jlanp» : [caiiT]. — URL:
dypcoB. — 2-¢ m3a., ucnp. u jgom. — | https://e.lanbook.com/book/121467 —
Cankr-IlerepOypr : Jlanp, 2019. — 220 c. | Pexxum  po-cryma: JUTS aBTO-pU3.
— ISBN 978-5-8114-3566-1 TI0JIb30BATEIIEH.

6.4 CoBpemeHnHble npodeccHOHAIbHBIC 0a3bl JaHHBIX, HH(POPMALHOHHBIE
CIIPaBOYHbIE CHCTEMbI M JINIIEH3MOHHOE IPOrPaMMHoe o0ecrieyeHue

CoBpeMenHbie npodeccuoHalbHble 0a3bl JAHHBIX, HHPOPMAIIMOHHbIE CIIPABOYHbIE
cuCTeMbl, HU(POBbIe  JJICKTPOHHbIe  OMOIMOTEKM W  JApyrue  3JIEKTPOHHbIE
o0pa3oBaTejbHbIe pecypchl

1. HoroBop o moakmodeHuu K HanuoHanbHON 27€KTpOHHOM OMOIMOTEKE U
NpeIOCTaBIEHUH JocTyna K oObekTam  HamnumoHanpbHOW — SJEKTPOHHOM — OMOIHOTEKH
Nel01/HBB/0502-11 ot 26.02.2020 5 neT ¢ mpoJOHTaIHei

2. Cornamenue o OecrulaTHOM TecToBoM jnoctyne k Polpred.com. O630p CMU
27.04.2016 6eccpouno

3. Cornamenne o OecrulaTHOM TecToBoM Jnoctyne kK Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. UndopmamnmonHo-crpaBounas cucrema «lapant» — URL: https://www.garant.ru/
WNndopmanmonHo-cripaBoynass cucrema Jlunensuonnslii  gorosop Ne 261709/0OI1-2 ot
25.06.2021




5. «Koncynbrant [Imrocy. — URL: http://www.consultant.ru/ cBoOOHBIN AOCTYII
6. DnexkrpoHHo-OMOnMMoTeuHast cucrema AgrilLib http://ebs.rgazu.ru/ (cBUAeTENBLCTBO O
rOCyIapCTBEHHOH peructpanuu 6a3el qanHbIX Ne2014620472 ot 21.03.2014).

Hoctyn K 3J1eKTPOHHOI HHGOPMAIIMOHHO0-00pa30BaTeIbHOI cpene,
HH(POPMALMOHHO-TEeJIEKOMMYHHKAIMOHHOI ceTn «AHTEepHeT»

1. Cucrema nucrtaninuonHoro ooydenuss Moodle www.portfolio.rgazu.ru (cBoGo/1HO
pacnpocTpaHsieMoe)

2. [IpaBo wucnonp3zoBanua nporpamMm s OBM Mirapolis HCM B cocraBe
(GyHKIMOHATIBHBIX 0JIOKOB U MofayJieil: BupryansHas koMHaTta. CrangaptHas aunensus 1o 1000
nons3oBarenei Ha 1 Mecsan (JIuuenzuonusiit goroBop Ne 77/03/22 — K ot 25 anpens 2022)

3. WHHOBanmoHHAst cHUCTEeMa TECTUPOBAHHS — NPOTPAMMHOE OOECIIeYeHHE Ha
wiatdopme 1C ([Jorosop Ne K/06/03 ot 13.06.2017)

4. OOGpa3oBaTenbHBI UHTEPHET — MOPTal POCCHIICKOTO TOCyNapCTBEHHOTO arpapHOro
3a04YHOr0 YHMBEpPCHUTETa (CBUIETEIBCTBO O PETUCTPALMU CPEJCTBA MACCOBBIX MH(pOpMaLUU O
Ne ®C77-51402 ot 19.10.2012).

JIMueH3M0HHOEe 1 CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe obecrieyeHne

1. OpenOffice =~ —  cBoOoaHbI  makeT  OQUCHBIX  HPUIOKEHUH  (CBOOOAHO
pacrpocTpaHsaeMoe)

2. linuxmint.com https://linuxmint.com/ (cBO6OAHO pacmpocTpaHsiemMoe)

3. DnektpoHHO-OMONMMOTeUHass cuctema Agrilib http://ebs.rgazu.ru/ (cBUOETENECTBO O
rocyJlapcTBEHHOM peructpanuu 6a3sl qaHHbIX Ne2014620472 ot 21.03.2014)

4. Odpunmansras crpanuna ®I'BOY BO «Poccuiickuii ToCyIapCTBEHHBIN arpapHbIi
3a04HBIN YHUBEpCUTET» https://vk.com/rgazuru (cBO6OJHO pacpocTpaHsIeMOe)

5. llopran  denepanbHOTO  TOCYAAPCTBEHHOTO  OIODKETHOTO  00pa30BATEIHLHOTO
yupexXJIeHUsl BbICIIET0 oOpa3oBaHus «Poccuiickuil TOCyJapCTBEHHBIM arpapHbIii 3a0YHBIHA

YHUBEPCUTET (cBOGOIIHO pacnpocTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31
6. AnTBHupycHoe mporpammuoe obecneuenne Dr. WEB Desktop Security Suite

(Cy6nuuensnonnsiit joroBop Nel3740 Ha mepenady HEHCKIIOUMTEIbHBIX MPAB HA MPOrPaMMbI
st OBM ot 01.07.2021).

6.5 Ilepeyennb yueOHBIX ayIUTOPHii, 000PYIOBAHNS W TEXHHYECKHX CPE/ICTB

00y4eHust
HaumeHnoBanue kopmyca, Ilepeyenn
IIpennaznayenue
Ne nomemenunst o0opyaoBanus (B T.4. BUPTYaJIbHble AHAJIOTH)
noMeuleHus (AyIUTOPUM) N
(aynuropum) U TEXHUYECKHX CPEACTB 00y4eHHUs

V4e6GHas ayIUTOPHS IS 3aHATU | Y 4eOHO-aIMUHHCTPATHBHEL Criermanu3upoBaHHas MeOelb, T0CKa MeIoBasl.
JIEKIIHOHHOTO THIIA, Kopiryc. TlepcoHaTbHbIE KOMIBIOTEPHI B COOPKE €
CEeMUHAPCKOro TUIa (CeMUHAPBHI, Kao. 412, 320 BBIXOJIOM B HHTEPHET
MPAaKTUICCKHUE 3aHATHSA,
MPAKTHKYMBI, TA0OpaTOPHEIC
paboThl, KOJIJIOKBUYMBI), JIJIsI
MIPOBEAECHUS TPYIIIIOBBIX
KOHCYJIbTallUd U
WHIIUBHYAILHON paboTh
00ydaBIIHXCS C
MeIarOTHYECKUMHU PAOOTHUKAMH,
JUTSl TIPOBEJICHHST TEKYIIETO




KOHTPOJISI U TIPOMEKYTOYHOH

aTTecTanuu
IMomerenune st V4e0HO0-aAMUHICTPATUBHBINA [epcoHabHBIE KOMITBIOTEPHI B COOPKE €
CaMOCTOSATENBHOM paboThI Kopiyc. . BBIXOJIOM B MHTEPHET.
YuransHbIN 325

Ne T 177




®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIbHOE YUPEXIEHWE BBICIIETO OBPA3OBAHUSI
MUHUCTEPCTBA CEJIbCKOI'O XO35NCTBA POCCUNUCKOU ®ENEPALINU

«POCCHUMCKHAM TOCYJAPCTBEHHBIM YHUBEPCUTET HAPOJITHOT'O XO3SIMCTBA
WMEHHU B.1A. BEPHAJICKOI'O»
(YHuBepcurter Bepnaackoro)

Kadenpa LlndpoBbix cucteM 1 HHKEHEPHBIX TEXHOJIOTHIA

(I)OHI[ OLHECHOYHbBIX CPEACTB IJIA NMPOBCACHUA TCKYIIECI0 KOHTPOJIA U
HpOMe)KyTOqHOﬁ arrecralmmm OﬁyanOl]_[I/IXCﬂ o TMCIOMIIJIMHE

DJIEKTPONPUBO/ M JIEKTPOOOOpYyAOBaHHE

Hanpasnenue MOJATOTOBKH: 23.03.03 DKCIuTyaTanus TPaHCIIOPTHO-
TEXHOJIOTUYECKUX MAITUH U KOMIUIEKCOB

HampaBnennocts (poduiib) mporpaMMbl: DKCIUTyaTaIUs U CEPBUC aBTOMOOUIIEH

KBanmudukanus 6akanaBp

®opma 00ydeHus: 3a0UHAs

bamamuxa, 2024 r.
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1.0nucanue nokasarteJeil 1 KpUTepreB OLCHUBAHMSA IJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHUsI 110 y4eOHOMH TUCHUIINHE

Komnerenuumii . HanmeHnoBaHue 01IeHOYHOTO
YpoBeHb 0CBOEHUS Ilnanupyembie pe3yabTaThl 00y4eHus
cpeacrsa
3HaeT: ompenensieT HEOOXOIUMBIE HCXOIHBIE NAaHHBIE I BeinosniHeHre TPaKTUUECKOTO
npoBeficHUs  00CIeN0BaHUA U IIOATOTOBKM OOOCHOBAaHHs 3a/1aHKs

IIK-2 CnocobeH mccienoBarh
ABTOMATU3UPYEMBI O0BEKT H
IIOATOTOBUTH TEXHUKO-
SKOHOMHYECKOE OOOCHOBAHHE
CO3TaHHs
aBTOMATHU3UPOBAHHOM
CHCTEMBI YIPaBICHHS
TCXHOJIOTHYCCKUMHU
MpoIeccamu

IToporosbiii
(YA10BJ1€TBOPHUTEIHHO)

CO3MaHMSA  aBTOMATH3WPOBAHHBIX  CHCTEM  YIIPaBICHUS
TEXHOJIOTHYECKUMH TIporieccaMu. BriOMpaeT m 00OCHOBHIBAET
cOCTaB TEXHOJOTHUSCKUX MPOIECCOB, O ITICIKAIIIX
aBToMaTtuzanuu. Onpenenser HeoOX0IUMbIE MEPOTIPUATHSI 11O
(hopMHpPOBAHUIO 000CHOBaHHOTO TIPEIITOKCHIS o
1IEJIECO00Pa3HOCTH CO3JaHMsl aBTOMATH3UPOBAHHOW CHUCTEMBI
YIpaBIeHHUs] TEXHOJIOTUYECKUMH TIPOIECCAaMU M BBIPa0OTKE
WCXOIHBIX TEXHHYECKUX TPEeOOBaHUH K cucTeMe. AHAIIN3UPYET
M3BECTHBIC  ClIy4aW  NPUMCHEHUS  aBTOMATHU3UPOBAHHOU
CUCTEMBI YIPABICHHUS TEXHOJOTHYCCKHMHU TPOLECCaMU st
AQHAJIOTUYHBIX OOBEKTOB M JaHHBIE TEXHUKO-DKOHOMHYECKOTO
o0crmeoBaHus CYIIECTBYIOMIETO OOBEKTa ¥ €ro CHCTEMBI
yIpaBJICHUS

YmMeer: UCTONB3yeT pa3ivyHbIe BapuUaHTHl (DYHKIMOHAIHHON
CTPYKTYphl M CTPYKTYp OOecledeHHus aBTOMAaTH3UPOBAHHON
CHUCTEMBI yIpaBICHUS cUCTeMaMu 3JICKTPONIPUBO/IA,
WCTIONB30BAHMS PA3IMYHBIX BHJIOB OSJEKTPUYECKUX MAIIWH.
Omnpenenser  BapuaHThl  (YHKIWMOHAIBHOW  CTPYKTYPHI
AIEKTPOIIPUBOAA o BUJIAM obecrnieueHus
ABTOMATU3WPOBAHHOW CHUCTEMBl yIpaBieHHs. Vcrmons3yer
TUTIOBBIE TIPOEKTHBIE PEIIEHUS AIIEKTPOIPUBOJOB Pa3IHYHBIX
MPUHIIMIIOB JAEHCTBUS

Bnaneer: wucmons3yeT OCHOBBI YIIPaBICHUS TIEPCOHAJIOM,
BKJIFOYAsi BOMPOCHI OriaThl Tpyaa OCHOBBI TEOPUH YIIPABICHUS
CoBpeMeHHBIE  WHCTPYMEHTBI W  METOIbl  YIpPaBICHHS
opraHm3anmel, B TOM 4YHCJIE METOAbl IUTAHUPOBAHUS
NESATEIbHOCTH,  PacCHpe/eNiCHUus]  MOPYYCHHA,  KOHTPOIS
VICTIOJTHEHHSI, TPUHATHUS pEIICHUN

Hrtorosoe TecTupoBaHue

I[IpoaBuHyTHII
(xopo1io)

TBepao 3HaeT: omnpeneisier HeOOXOAUMBIC HCXOMHBIC TaHHBIC
JUTsl TIPOBEICHUS OOCJICIOBAHUS M TOJTOTOBKH OOOCHOBaHUS

Brimonnenune IIPAKTHYECKOTO
3aJaHusA
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CO3MaHMs ~ ABTOMATH3MPOBAHHBIX  CHCTEM  yIPaBIICHHUS
TEXHOJIOTHYECKUMH TIpolieccaMu. BbiOupaeT u 000CHOBBIBAET
COCTaB TEXHOJOTHUSCKUX MPOIECCOB, O ITISIKAIIIX
aBToMaru3aiuu. Onpenenser HeoOXOUMbIC MEPOIPUSATHS O
(hopMHEpPOBAHUIO 000CHOBAaHHOTO TIPEIITOKCHIS o
1eNIeco00pa3sHOCTH CO3JJaHUsl aBTOMATU3UPOBAHHOW CHUCTEMBI
YIPAaBJICHUS TEXHOJOTUYECKHMMHU TIPOIIECCAMU M BHIPAOOTKE
HCXOJTHBIX TEXHUYECKUX TPeOOBAHUI K cUCTeMe. AHATU3UPYET
HU3BECTHBIC Cllydau IIPUMECHCHU A aBTOMaTPI?;HpOBaHHOﬁ
CUCTEMBI YIPABICHHUS TEXHOJOTHYCCKHMHU TPOLECCaMU st
AHAJIOTMYHBIX OOBEKTOB M JAHHBIC TEXHHUKO-3KOHOMHYECKOTO
0o0creIoBaHMS CYIIECTBYIOMIETO OOBEKTa M €ro CHCTEMBI
YIpaBIeHUS

VYBepeHHO yMeeT: WKCIOJb3YeT pa3IM4Hbie BAPHUAHTHI
(GYHKIIMOHANBHOW  CTPYKTYpPBI W CTPYKTYp OO€cIeUeHus
aBTOMaTHSHpOBaHHOﬁ CHUCTEMBI YHpaBJICHUA cucreMaMu
JJNICKTPONIPUBOJIA,  KCIOJIB30BAaHUS  PA3IMYHBIX  BHJIOB
JIIEKTPUICCKUX MaIllvH. Onpenensier BapHUAHTHI
(YHKIMOHANIBEHOW CTPYKTYPBI DIIEKTPONPHBOAA IO BUAAM
oOecrieyeHus aBTOMATH3UPOBAHHONH CHCTEMBI YIIPAaBIICHUS.
Hcnonb3yeT TUNOBbIC MPOSKTHBIC PEIICHHS 3IEKTPOIPHUBOJIOB
Pa3INYHBIX PUHIUIIOB JICHCTBUS

VBepeHHO BiajeeT: HCIOJB3YET OCHOBBI  YIPaBIICHUS
MEePCOHANIOM, BKJIIOYas BOMPOCH oOmiIaThl Tpyna OCHOBBI
Teopun ynpanieHus: COBpEeMEHHbIE MHCTPYMEHTBI U METOJIbI
yIOpaBICHUs  OpraHu3alueil, B TOM  YHUCIE  METOHbI
TUTAHUPOBAHUS JISATCIILHOCTH, PACIPENCICHUS TOPYYCHUH,
KOHTPOJISI UCTIOJIHEHHS, IPUHSTHUS pEIICHUN

HroroBoe TECTUPOBAHHUC

Boicokuii
(OTIMYHO)

CdopmupoBasuieecsi cUCTeMaTH4YecKoe 3HAHHe:
ompeensieT He00X0IUMbIC UCXOAHBIC JAHHBIC NJIST TPOBEICHUS
oOcienoBaHus W TMOATOTOBKM  OOOCHOBAaHHMS  CO3JAHHSA
aBTOMAaTU3UPOBAHHBIX CHCTEM YIPaBJICHHS TEXHOJIOTMUECKIMU
npoueccaMu.  BpiOupaer  u 00OCHOBBIBa€T  COCTaB
TEXHOJIOTMUYECKUX IPOLECCOB, MOJIEKAIUX ABTOMATH3AIUH.
Omnpenenser HEOOXOAUMBIE MEPONPHUATHSA TO (OPMUPOBAHHIO
000CHOBAaHHOI'O NIPEUIOKEHHS O 11€J1eCO00Pa3HOCTU CO3/IaHUS

Brimonnenune IMPAKTHYECKOTO
3aJaHusA
Htorosoe TCCTUPOBAHUC

12




ABTOMAaTU3UPOBaHHOU CUCTEMBI YIpPABICHUA
TEXHOJIOTHYECKUMH TPOIECCAaMH M BBIPA0OTKE HMCXOMHBIX
TEXHUYECKUX TPpeOOBaHMH K cHcTeMe. AHATM3UPYET U3BECTHEIE
cayyad — NPUMEHEHHs]  aBTOMATHU3UPOBAHHOM  CHUCTEMBI
YIIpaBICHUS TEXHOJOTUYECKUMHU poleccamu JUTSt
AQHAJIOTUYHBIX OOBEKTOB M JaHHBIE TEXHHUKO-3KOHOMHYECKOTO
o0ciiefoBaHMs CYIIECTBYIOUIETO OOBEKTa M €ro CHUCTEMBI
YIIpaBICHUS

CdopmupoBasiieecs cHCTeMaTHYeCKoe yYMeHHue:
UCTONB3YEeT  pa3iu4Hble  BapHaHThl  (DYHKOIHOHAIBHOU
CTPYKTYphl M CTPYKTYp OOEcledeHHs aBTOMATH3UPOBAHHON
CHCTEMBI YIPABJICHUA cUcCTEMaMu 3JIEKTPOIIPUBOAA,
WCIIOJIb30BaHMsI Pa3IMYHBIX BHJIOB 3JEKTPUYECKHX MaIlWH.
Omnpenenser  BapuaHThl  (YHKIWMOHAIBHOW  CTPYKTYPHI
3IEKTPONPUBOAA o BUJIaM obOecrniedeHus
aBTOMATU3WPOBAHHOW CHUCTEMBbl ympaBieHus. lcnonab3yer
TUTIOBBIE MPOEKTHBIE PEIIEHUsS JIEKTPONPHUBOJOB PA3IMUHBIX
NPUHIUIIOB I€UCTBUS

CdopmupoBasuieecs cHCTeMaTH4YecKoe BJIa/IeHHE:
WCIOJB3yeT OCHOBBI YIPABICHMUS IEPCOHAIOM, BKJIIOYas
BOIPOCHl omaaTel Tpyna OCHOBBI TEOPUM  YIPaBICHUS
CoBpeMeHHBIE  WHCTPYMEHTBI W  METOIbI  YIpPaBICHHS
opraHM3anyeld, B TOM 4YHCIE METOABl IUIAHUPOBAHUS
JEATENBHOCTH,  pPacHpelesIeHuss  MOpPYYeHHMH,  KOHTpOJA
VCIIOJIHCHHUS, IPUHSITHUS PELICHUI
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2. Onucanue MmMKaJ OleHuBaAHUSA

2.1 llIkana oyenusanusa na Imane meKyuie2o KOHMpPOiA
* CTyZ[eHTBI, TMOKa3aBIIME YPOBCHb YCBOCHH HMIKC IMTOPOroBOI'0, HE NOIMYCKAIOTCA K HpOMe)KyTO‘IHOﬁ aTTecTaluu 110 JUCHHUIIIINHEC.

®opmMma Tekymero | OrcyTcTBue ycBoeHnus | [Ioporossrit [IpoaBuHyTHIH (XOpOILIO) Bricokwuit (0TIIM4YHO)
KOHTPOJIA (HMKe TOPOroBOro)” (YIOBJIETBOPUTEIHHO)
Brimonaenue He BbIMONIHEHAa win Bce | Pemeno 6onee 50% 3anmanus, | Pemeno Gonee 70% 3amaHus, | Bce 3aJaHus pEIICHB Oe3
IIPAKTUYECKOTr0 3a1aHUs 3a7aHus pemiens! | HO MeHee 70% HO €CTh OLITUOKHU O1nO0K
HENPAaBUJIBHO

Tect Memnee 51% 51-79% 80-90% 91% u 6onee

2.2 lIkana oyeHueanus Ha mane npomeafcymounoﬁ ammecmauyuu (3altem U IK3AMEH 6 8UOe UMO208020 mecma,
Kypcoeas paboma)

®opma NpPOMeKyTOYHOI
aTTecTalNu

OT1cyTcTBHE YCBOECHUS (HUMXKE

TMOPOroBOro)

Iloporoselii (y10BJIETBOPUTEIBLHO)

IIponBuHYTHIN (X0OpoLIO)

BrImonHeHne nTOoroBeIx
TecToB (He MeHee 15
BOIPOCOB HA BAPHUAHT)

Menee 51%

51-79% 80-90%

91% u Oonee
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3. TunoBbIle KOHTPOJIbHBIC 32/IaHUS WM HHbIE MATEPHAJIbI, HCOOXOAUMBIE /ISl OLCHKH
3HAHUH, YMEHN i, HABBIKOB M (MJIH) ONBITA 1eATEeJbHOCTH, XapaKTePHU3YIOIIUX 3TaNbI
(opMupoBaHusa KOMIIETEHIUI B IIpoLecce 0CBOCHHUS 00pa30BaTe/IbHOI MPOrpaMMbl

®OHJ OHEHOYHBIX CPEACTB JJA TEKYIIET'O KOHTPOJIA

Jlabopamopnas paboma 1
HCCJIENOBAHUE MEXAHUUYECKOM XAPAKTEPUCTUKH
TPEX®A3ZHOI'O ACUHXPOHHOI'O SJIEKTPOABUI'ATEJIA
[{esb paboThHI

Lenpto paboTHl sBISETCS HW3yYeHUE CHOCOOOB TMONYyYEHUS MEXaHWYECKHX XapaKTePHCTUK
JNIEKTPONBUTATENIEH, CHATHE  MEXaHWYEeCKOH  XapaKTepHUCTHUKH  Tpex(azHOTO  aCHHXPOHHOTO
3JIEKTPOJBUTATENSI C KOPOTKO3aMKHYTHIM POTOPOM KOCBEHHBIM METOJOM, pacdeT MeXaHW4YeCKON
XapaKTePUCTUKH TOTO K€ OJJIEKTPOJBHUTATeNs 10 yTOoYHeHHoW ¢opmyine Kiocca, mocrpoenue
MOJTYYeHHBIX KCTIEPUMEHTAIFHON M pACUeTHOW MEXaHUIECKIX XapaKTePUCTHK.

HODSIZ[OK BHIMMOJHCHUSA DaGOTLI

1. 3anuinTe OCHOBHBIEC TEXHUYECKUE (MACIOPTHBIEC) JAHHBIC KCIIONB3yEMBIX MAIIWH, allapaToB U
IpUOOPOB.

2. Cobepute oayeKkTpuueckyro cxemy (puc.l.1) mias CHATHS MEXaHUYECKOW XapaKTEPUCTUKU
SJEKTPOJBUTATENI U NPOU3BENUTE 3alUCh MEXAHHMYECKOW XapaKTEPUCTUKU DIICKTPOABUTATENS U
MTOHIKEHHOTO HAMPSKSHUS TIPH ITyCKe JIBYXKOOPIAMHATHBIM PETUCTPUPYIOLINM ITPHOOPOM.

3. IlepecuuTaiite MOJYyYEHHYIO SKCIIEPUMEHTAIILHO MEXaHUYECKYIO XapaKTePUCTUKY
SIEKTPOJBUTATEN JUISI HOMUHAIBHOTO HAMPSHKCHUS W BBIYUCIUTE KPATHOCTH €ro ITyCKOBOTO U
KPUTHYECKOTO MOMEHTOB.

4. Ilo yrounenHo#t ¢opmymne Kiocca paccumTaiitTe MEXaHHYCCKYI0  XapaKTEPUCTHKY
HCIIBITBIBAEMOT0 DJICKTPOIBUTATEIIA.

5. ToctpoiiTe B OAHOW cHCTEME KOOPAMHAT HKCICPUMEHTAIBHYIO M PACUETHYI0 MEXaHWYECKUE
XapaKTEPUCTHUKH DIIEKTPOIBUTATEIISL.

[MonydeHHY0 3allUCh MEXAaHUYECKOW XapaKTePUCTUKH IIPU IOHMKEHHOM HAIPSDKEHUHU
HEOOXOAMMO MIEPECYUTATh K HOMUHAIBHOMY HAIPsHKCHUIO JICKTpoaBHTraTens. [l 3Toro Heo0X0auMo
BOCITOJIb30BATLCSl  3aMKCHI0 HANPSIKCHUS BO BpPEMsS TyCKa DIICKTPOJIBUTATENSI W y4eCTh, YTO
BpAIAIONMi MOMEHT ACHHXPOHHOIO JJIGKTPOJBUTATEIS MPSAMO  IMPOMOPIMOHANECH KBaJapaTry
MIPUIIOKEHHOTO HampsikeHus, Pe3ynbraTel cBecTH B Taoi. 1.1,

Taonuma 1.1
DKcnepumenmanbhas Mexanudeckas XapaKmepucmux
QNEKMPOOGUSATNEISL

S 0 S=sy 0,1 S=Sk 0,3 0,5 0,7 1,0

o, 1/c

M(U),

U,B

M)

Mnu =Pw/@u=Pn/0,105*ny=
Mp+=Mn/Mp =
My+=My/Mn=
ITepexof OT CKOJBXKEHHS K YaCTOTE BPAICHHS 10 COOTHOLICHHUIO:
@ =wp(1—s),

rne oy = wny/30 = 0,105 ny — cUHXpOHHAS YacTOTa BpalleHHs AIeKTpoaBurares, 1/c.
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Ko 4.

MexaHH4YecKyl0  XapaKTepUCTHKY  Tpex(a3HOro  acHHXPOHHOTO  3JIEKTPOABUIATEINS
paccUMTHIBAIOT IO YTOUYHEHHOH Gopmyie Kitocca, mpUHSB OTHOIIEHHE aKTHBHOTO COTIPOTHBIICHHS (ha3bl
OOMOTKM cTaTopa K NpPUBEACHHOMY AaKTUBHOMY COINpPOTHUBJICHHUIO (pa3pl OOMOTKH pOTOpa, PaBHOMY
€IVHHULIE U 3a/1aBasiCh 3HAYEHUAMU CKOJbxkeHHs oT 0 1o 1:

o 2M(1+s)
S/Sg + S/S + 25,
rie M — MaKCHMaJbHBIH (KPUTHYECKWI) BpaIIaloNIiii MOMEHT IBHTATENs, OIPEACIIeMbBIH II0
AKCIIEPUMEHTAIBHBIM JaHHBIM, H-M;
Sk — KPUTHYECKOE CKOJBKEHHE, COOTBETCTBYIOIIEE MAKCUMAIILHOMY BpAIIAIOIIEMy MOMEHTY JIBHTATElIs.

3HaueHHNE Sk B3ATH M0 SKCIEPHUMEHTAIBHBIM JaHHBIM.
Pe3ynbrater pacueta cBectu B Ta0u. 1.2.

Tabnuma 1.2
Pacuemnas mexanuueckas xapaxmepucmuka 21eKmpooeueamelis

S 0 S=sp= 0,1 S=SK= 0.3 0.5 0.7 1.0

w,l/c

M, H*m

Kn 5.

DKCINEpUMEHTABHYIO U PAaCUETHYI0 MEXaHHUUECKHE XapaKTePUCTUKU ®= f(M) CTpOAT B OJHOM
cucreMe KoopauHaT (puc.l-2), ¢ yKa3aHMEM XapaKTEePHBIX TOYEK: HOMHMHAIBHOIO PEXHMA,
KPUTHYECKOr0 M IIyCKOBOT'O, a TAKXE PEXHUMa Al MUHMUMAJIBHOIO BPALIAOIIEr0 MOMEHTA B ITyCKOBOH
YaCcTH MEXaHMUYECKOM XapaKTePUCTUKH.

w., 1/cC

™M,
H¥*™M

Puc.1.2. DxcnepuMeHTambHAS U pacueTHAS MEXaHHNIeCKas XapaKTePUCTUKNA aCHHXPOHHOTO IBUTATES
TUIIA M HOMHHAJIbHOM MOIITHOCTBIO kBrT.
B BBIBOgax mo paboTe OTMETUTh CTEICHb COBMAACHUS SKCIICPUMEHTAIBHONH W PacueTHOMN
MEXaHMYECKUX XapaKTEePUCTHK M 3aBUCUMOCTb BPAILIAIOLIEIO MOMEHTAa ACHHXPOHHOTO [BHUraTedsl OT

HaIIpsKCHUS.
Hal/lMEHOBaHHe, THIIBI 1 TEXHHYECKHE JaHHbIC UCIIOJIb30BAHHBIX alllIapaToB, MAlllMH U l'lpHﬁOpOB

®OH/J] OIIEHOYHBIX CPEJICTB JIJIsSI IPOMEKXYTOUYHOMN ATTECTAIIUA

KOMIIVIEKT TECTOB nuist npomexyTo4HO# aTTecTanuu (3K3aMeH) 0 TUCHHUILINHE
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Mu¢posbie TpanchopMmanuu, HHPOPMALUOHHBIE TEXHOJIOTHHU

KoMmIeKT 0lleHOYHBIX MATEPHUAJIOB M0 JUCHUILINHE DJIEKTPONPUBOI U
3JjiekTpoodopynoBanue (komnerenuus I1K-2).

3aﬂaHI/ISI OTKPBITOTO THIIA — 2 MHH. Ha OTBCT, 3alaHHA 3aKPLITOI'0 TUIIA — 5 MUH. Ha OTBET.

Bepuslit oTBET
No nma Ne dopmupyemas

3ananue BapuanTs! oTBETOB
.10 BEPHOI'O KOMIIETEHIIUS

OTBECTa

3a/iaHus 3aKphITOrO THMA

1. | Ilpm kakoM | Uo=Un Uo=Un TIK-2
3HAYCHUU U0:0,5UH

HanpspkeHust Uo Ha
3DKUMAX U0=0,7Un
MyCKaeMoro
ACHMHXPOHHOTO Uo=0,8Un
JBUTATENS] PUBOJA
TEXHOJOTHYECKO
YCTaHOBKH
JNIEKTPUYECKasi CeTh
OTAAET
MaKCUMAaTbHYIO
MOIITHOCTB?

2. | Kakon CUHXPOHHBIN ACHHXpOHHBIN
QJICKTPONPHUBOJ
MOy YHII

NPEUMYIICCTBEHHOC | [10CTOSIHHOT'O TOKA
pacnpocTpaHeHue B

ACUHXPOHHBIN

CeHLCKOXOSHﬁCTBeHH
oM HpOI/ISBO)Z[CTBeZ
3. | Ykaxure 10% ot Un 30% ot Um:
npez[eanoe
0 .
HOPMHUPYEMOE 20% ot Us;

3HaYEHHE CHWXKEHU | 30% ot Un:
HanpsoKeHHs Ha ’
3aKUMax
ACUHXPOHHOTO
JBUTATENs IPUBOJA
MIpH ITyCKE:

4. | Vkaxnre 10% ot Un 30% ot Un
peenbHOe

HOPMHPYEMOE 20% ot Un
3Ha4YeHHE CHIKEHUA | 30% ot Upy
HAIPSOKCHHUS Ha
3aKUMax
paboTaroriero
ACHHXPOHHOI'O
JIBUTATENIS TTPH
MyCKe APYToro

5. | Kakue TexHoIOTHYECKHE; Harpy3ounsie;
XapaKTEPUCTUKU q '
3JIEKTPOIIPUBOIA arpy304HBEIC,

SIBISIIOTCSI OCHOBOM BHepreTquCKHe;
€ro BEIOOpa 10
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MOIIIHOCTH:

6. | Ilpu kakux 0,3 u meHee 0,3 u meHee
3HAYEHUSAX MOMEHTA
TporaHus pabodero 0.5 1 menee
MEXaHU3Ma 0’7 " McHee
OTHOCHTEIBHO
HOMHUHAILHOT'O
(Mi1p/Mipy) CAUTAIOT
MyCK
SIIEKTPOIPUBO/IA
9TOTO MeXaHhu3Ma
JIETKUM?

7. | dns mocrosHHOM 1; 1;

Harpy3Ku _
DIIEKTPOTIPHBOA L1L
KodppuLmEHT 1,5;
(hopMmeI ero

Harpy304Hoi

JMarpaMMbl paBeH;

8. | Hdus mano 15; 5;

HHEPIHOHHOTO )
SIIEKTPOTIPHUBOJIA ETO 10;
KodppuLmEHT 5;

WHEPIIUH MEHEE:

9. | DnexTponpusox CJ1a00 UHEPIIMOHHBIM; CHJIBHO
MOJIOYHBIX c . I/IHepHI/IOHHBIM;
CenapaTopos peIHE NHEPLIMOHHBIM;

ABJIACTCA: CUJILHO HHEPIIUOHHBIM;

10. | Yxaxwure popmyny, | My = Mmo+(Mwma - Mmo)(om | Mm= Mmo+H(Mwmu
KOTOpAst OMHUCHIBACT | /iy 1ir)’3 - Mwmo)(om
MEXaHIYECKHE B Joomm)°
XapaKTePUCTHKH Mwm = Mmo+(Mmu - Mmo)(om
IPy30H0IbEMHBIX Joomu)?

MEXaHU3MOB:
Mwm = Mmo+(Mwmu - Mmo)(om
/oomm)°

11. | Ykaxure Gpopmymy 1 U s [Mcw.+02
o pacuéry " M.
MPEIETLHOTO YPOBHS U > M CTP * + 0,2
MUTAIOLIEr0 m* =

HaNpsOKEHUS IPU
ITyCKE aCUHXPOHHOTO
3IEKTPOIPUBO/A:

M,.
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12. | B dopmyne pacuéra | YaenbHbIC SHEPro3aTpaThl HA | Y ICIbHBIC
MOIITHOCTH Ha M3MENbUYCHHUE €IMHULIBI SHEPro3aTpaThl
NPUBOAHOM Baly MIPOTYKITH Ha U3MEJIbUYEHUE
JABUTATCJIA I'JTIAaBHOI'O € TMHUITBI
3IIEKTPOIIPUBOJIA CKOpOCTb IBHKCHHUS MOy KK
JIpOOUIIOK U HM3MEIBYaEMOro IIPOAYKTa.

HU3MCJIIBUYUTCIICU K03 (I) (pI/H_[I/IeHT

KOpMOB: P = ke a-Qp COIPOTHBIICHUS JIBFIKCHHUIO

/mnapaMerp a

o3HAYACT: MPOJYKTa U3MENIbYCHUSI.
KoadduuumenT 3amaca.

13. | B dopmyne pacuéra | Yron HakioHa moBepxHocTH | Koaddumment
MOIMHOCTH Ha JBIKCHHUS K TOPU3OHTY. COIPOTHUBJICHUS
TPUBOJHOM Baly JIBHYKEHHIO
JBHraTens CKopoCTh ABMKEHUS
SHCKTP'OHPHBO,E[B Koaq)(bI/IHI/ICHT
Kouseiiepa : Py = CONPOTHBIICHHS! JBUKCHHIO.
9,81Q(c-L + H) /nn
napamerp ¢ Koaddumuent 3amaca.
03HAYaeT:

14. | B dopmyne pacuéra | Vron HakioHa oBepxHoctd | Koaddurment
MOMNIHOCTH Ha JBUKCHUS K TOPU3OHTY TpCHUS —
TIPUBOJHOM Bally JIBHYKEHHS
JBHraTens CKOpOCTh ABUKEHUS
SJICKTPOILPHBOAA Koaddurment tpenus —

MEXaHU3Ma JIBYDKEHUS
NEPECABUKCHUA
MOOUIILHOTO KoaddumnmenT 3anaca
KOpMOpa3aaTiuKa:
Py = uGv/nn
rmapaMmeTp L
O3Ha4dacT:
3amaHust OTKPHITOTO TUNA (B T.4. IPHUMEPHBIE BOMPOCHI K 3a4€Ty/9K3aMEHY )

1. Bomnpoc Otset [1K-2

1. | Yto BXOIUT B HA3bIBAIOT AJIEKTPOMEXAHUUECKYIO CUCTEMY,
COCTaB COCTOSIIYIO B O0IIIEM BHJIC U3
ANEeKTponpuBoAa? | 3JIEKTPOJABUTATEIHLHOTO, TPE0OPa30BaATEIHLHOTO,

NepeaaToOuyHOTO U YIPAaBIISAIONIETO

YCTPOUCTB | MPETHAZHAUYCHHYIO JIJIsl TPUBEICHUS
B JIBUKCHHE UCIIOHUTEIBHBIX OPTraHOB

paboueil MalTuHbI U YIIPaBICHUS TUM
JIBUKCHHUEM.

2. | OcHoBHOE OCHOBHOE Ha3HAYEHUE AJIEKTPONPUBO/IA, KAK
Ha3Ha4YeHUE TEXHOJIOTHYECKOU 3JIEKTPOYCTAHOBKH, -
3JeKTponpuBoa? | mpeoOpa3oBaHUE ICKTPHUUESCKOU SHEPTHH B

MEXaHUYECKYIO SHEPTHIO ABUKEHUS
MCIIOJTHUTENIbHBIX
OpraHOB MalIMH U MEXaHU3MOB.

3. | Yrto Takoe Pabouas mammHa B BU/IE IPOU3BOJICTBEHHOTO
MEXaHUYeCcKast MEXaHU3Ma CO3/1aeT Ha MPUBOJHOM Bally MOMEHT
XapaKTepUCTUKa? CTaTUYECKON Harpy3ku Mu, 3Ha4€HHE KOTOPOTO
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OIPEeICTICHHBIM 00Pa30M CBS3aHO C YIIIOBOU
CKOPOCTBIO IPUBOJIHOTO Bajla MEXaHU3Ma My

4. | K e 3aBucsieit ot | Takyto XxapakTepUCTHKY UMEIOT BCE
CKOPOCTH IPy30M0bEMHBIE MEXaHU3MBI (JIEOEIKH, KPaHBI,
MeXaHHuyecKas JUQTHL U Ip.) U MEXAHU3MBI, Y KOTOPBIX
XapaKTePUCTHKE OCHOBHOW MOMEHT Harpy3Kt — 3TO MOMEHT OT CHJI
OTHOCSITCSI. TpPEeHMsI IBUKEHUS (KOHBEWEPHI JIEHTOUHBIE,

I[eNHbIe, CKPEOKOBBIE U JIP.).

5. | K JIunetiHo - Taxoif xapakTepuCTHKOM 00J1ajaeT yCTaHOBKA C
BO3pacTaroas TeHEepaTOPOM MOCTOSHHOTO TOKA HE3aBUCHMOTO
MeXaHHuyecKas BO30Y’KJI€HUS MPU OCTOSIHHOM COTIPOTHUBIIEHUH
XapaKTePUCTHKE HArpy3KH, U3MEJIbYUTEIN COYHBIX KOPMOB
OTHOCSITCSI PEXYLIEro TUIIA.

6. | K Henuneiino - Takyro XapakTepuUCTUKY UMEIOT LIEHTPOOESKHbBIE
BO3pACTAIOMICH ) MEXaHU3MBbI, U B YACTHOCTH, IEHTPOOECIKHBIE
MeXaHHYecKas BEHTWJISITOPHI U IIECHTPOOEKHBIE HACOCHI,
XapaKTePUCTHKE paboTatomyie 6e3 MPOTHBOIABIICHHUSI.

OTHOCSITCSI

7. | K Henmneiino - OrpaHn4eHne o CKOPOCTH HEOOXOIMMO, TaK KaKk
yObIBatomeit pu ov = 0 MOMEHT Harpy3Kku paBeH
MEeXaHUYeCcKast OECKOHEYHOCTH, UTO HepeaslbHO. [Togo0Has
XapaKTePUCTHKE XapaKTepUCTHKA CBOWCTBEHHA TTIABHOMY MPUBOY
OTHOCSITCS METAJIPEKYIIUX CTAHKOB (TOKApPHBIX,

(bpe3epHbIX, CBEPIUIIHHBIX U IP.).

8. PeaxtuBHbIN MOMeHT | Bo3HuKaeT Ipu ABUKCHUH MCXAaHU3MOB U BCCra

9TO HaIrpaBJICH IPOTUBOIIOJIOXKHO HAIIPABJIICHUTIO
JABUXKCHHA. On BCETAa SABJIACTCA TOPMO3HBIM, TaK KaK
OGYCJ'IOBJ'IGH CHUJIaMU TPCHHUA-ABUKCHUS.

9. | AKTHBHBIM MOMEHT CO3J1aeTCs HE3aBUCUMO OT HaJIMYHUs U

310 HAMpPAaBIICHUS ABM)KCHUS U SBISETCS
oJIHOHarpaBjaeHHBIM. OH MOXET OBITh U
TOPMO3HBIM U JBUXKYIIUM, TaK KaK 00yCIIOBJICH
BHEIIIHEW OJHOHAIPABICHHON CUJION, B KA4eCTBE
KOTOPOU MOKET BBICTYIIATh BEC Tpy3a, cuja
yrIpyro AeGOopMHUPOBAHHOTO 3JIEMEHTA, HATIOP
AKHUJKOCTH.

10. | EcrecTreBeHHas EcrecTBeHHas XapakTepHUCTHKA OJTHA U
MeXaHHYecKas COOTBETCTBYET HOMHHAILHBIM yCIOBUSIM
XapaKTepUCTHKA ANIEKTPONUTAHUS IPU OTCYTCTBUU BHEIIHUX
JBUTATENS 3TO COTPOTUBIICHUH B JIEKTPUUECKHX IIETISIX

JIBUTATEJISI.

11. | UckycTBeHHas HckycCTBEHHBIX MEXaHUYECKUX XapaKTEPUCTHK
MeXaHH4YecKas MO>KET OBITH MHOYKECTBO 3a CUET U3MEHEHMUSI
XapaKTepUCTHKA YCIJIOBUH 3JIEKTPONMUTAHUS U BKIIOUEHMS BHEILIHUX
JIBUTATENIS 3TO COTIPOTHBIICHUS B IIETH IEKTPOABUTATENSL.

12. | Kakue gBurarenu Acunxponnsie 3nekrpoasurarenu (All)

TTOJTY YHITH
HanOoIbIIEe
pacrpocTpaHeHHE
B HAPOJHOM
XO03SICTBE.

MOJTyYUJIN HauOoJIblIee MPUMEHEHHE B
CEJIbCKOXO35IMCTBEHHOM 3JIEKTPONPUBO/JIE, TAK KAK
HUMEIOT IPOCTYI0 KOHCTPYKIIHIO, MATyIO
CPaBHHUTEIHHYIO CTOMMOCTD, HAJICKHBI U YTOOHBI
B MOHTake M 3Kcmutyaranuud. OH ObIBAIOT IBYX
TUTIOB: C KOPOTKO3aMKHYTBIM POTOPOM H C
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(ba3HbIM.

13. | xorga npoucxoaut | OH BO3HUKAET IPU NEPETOPAHUY TJIABKOU
HE BCTaBKH NPEAOXPAHUTEINS OJHOM (a3bl, IpH
MPEeTyCMOTPEHHBIN | OOpBIBE OHOTO U3 (Pa3HBIX MPOBOJOB U T.11. B
oHO(Da3HBII 3TOM citydae Tpexdas3abiii A/l okaspiBaeTcs B
pexUM pexxuMe 0MHO(MA3HOTO HA TUHEHHOM HANPSHKEHUU
ACHHXPOHHOTO nByXx octaBmuxcs ¢a3. [Ipu mycke oH He OyaeT
JBUTATENS? BpalIaThCs, TaK KaK HE Pa3BUBAET IIyCKOBOTO

MOMEHTA, a Ipu padoTe ero JajibHelee
COCTOSIHME 3aBUCUT OT Harpy3KH Ha Baly.

14. | Yto HeoOX0UMO Ha nepuon mycka myckoBy0 0OMOTKY 0HO(a3HOTO
caenarh s mycka | A/l Wi 4acts 06MoTOK TpexdazHoro A/,
ACHUHXPOHHOTO HCIIOJIb3YEMYIO B KaUCCTBE IIyCKOBOM, MOAKIIOYAIOT K
JIBUTATES B CCTH 4UCpe3 (l)aSOC,Z[BI/IFa}OH.[I/Ie OJICMCHTBI B BUC
oHObAZHOM pe3ucTopa Wik KOHACHcaTopa. OTo Heo6xoz£HMo TUTS
pen(I/IMe? co3zanus (pa3oBOro CABHUra T(\)’Ka B ITyCKOBOI OOMOTKE

OTHOCHTCJIBHO TOKA B pa6oqu/1, B pE3yJIbTATC
KOTOPOT'O BO3HUKACT HYCKOBOﬁ Bpamalomnﬁ MOMCHT.

15. | B uem oTinuume Otnnumne CJl ot A/l cocTout B TOM, YTO UX POTOP
CUHXPOHHOTO OT (MHIyKTOp) MpEeACTaBIsAET COOOM ANEKTPOMATHUT,
ACHHXPOHHOTO MTOCTOSIHHBIM MarHUT WJIH SIBHOTIOJIIOCHYIO
JaBUTraTens? MarHuTHy1o cucteMy. B pesynbrare porop C/]

BpalllaeTcs O HAMPABIICHUIO U CTPOTO C TOH ke
4aCTOTOM Bpalle€HUs, YTO U Bpallarouieecs
MarHUTHOE TI0JIe, CO3JJaHHOE OOMOTKOMW CTaTopa.
OTcrozia ¥ Ha3BaHUE ATOTO BUA HJIEKTPUUECKHUX
MAIlUH — CUHXPOHHDbLE.

16. | [IpeumymiecTBa u [IpenmyiiecTBOM KOJIEKTOPHBIX ABUTATENEN
HEOOCTAaTKU SABJIACTCA BO3MOKHOCTD MOJTYUCHUS KOHCTPYKTHBHBIM
KOJIJIeKTOpHOFO myTeM HOBI)IHICHHVLIX YTJIOBBIX CKOPOCTCHU BpalllCHUA,
JIBUTATEJS HAJl YTO BEACT IIPU TOU K€ MOIIHOCTHU JJICKTPOABUTATECIIA K
ACHHXPOHHBIM. CHHM)XCHHIO €I'0 MacCChl, a TaKX¢C ,Z[OCTyHH(?’CTL

IIJIABHOT'O UBMEHEHUS YTIJIOBBIX CKOPOCTEU BpalllCHUSA B
mupokoM auanasone. [lo cpaBuenuto ¢ AJl x
HEOAO0CTAaTKaM 3THUX ,E[BI/IFaTGHeﬁ CJICAYCT OTHCCTHU
OOJIBITYI0 KOHCTPYKTHUBHYIO CI0KHOCTB, O0JIee
BBICOKYIO CTOMMOCTD U IOHMXXCHHYIO HaJIC)KHOCTD,
IMPEIKAC BCCro N3-3a HAJIMYHMA KOJIJICKTOpPA.

17. | INokaszarenu OCHOBHBIMU TTOKA3aTENISIMU, KOTOPBIMU
KOTOpBIMH OLICHUBAETCS MIPOLIECC PEryJINPOBaHUS YTIIOBOU
OLICHUBACTCA ckopoctu DI sBHsIOTCS: AMana3oH
peryiMpoBaHue pEryIMpOBaHus, INIABHOCTh PETYIMPOBAHHUS,
HICKTPONpUBOA. CTaOUIILHOCTD 3aJJaHHOW CKOPOCTH, HaIllpaBJICHHE

peryinupoBaHus, I0ITyCTUMAasl Harpy3Ka Ha
Pa3HBIX YaCTOTaX BPAIIECHUS U SKOHOMUYHOCTh
peryJupoBaHusl.

18. | I'eneparopHoe PexxuM reHepaTopHOTrO TOPMOKEHHUS IOCTUTAETCS

TOPMOKCHUC-3TO.

IIPY YIJIOBBIX CKOPOCTSIX IO X0y BpAIlCHUS
ANEKTPOABUIaTENs, MPEBBIIIAIOIINX €TI0 CKOPOCTh
UJEAIBHOTO X0JIOCTOrO Xoaa. B atom ciryuae
SHEPrusi TOPMOKEHUS TOCTYAET
(pexynepupyercs) B 2JIEKTPUYECKYIO CETh B BUJIE
MIOTOKA 3JIEKTPUUECKOM SHEpruu 00paTHOrO
HanpasneHus. Ui JIIT I1B pexxum
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TE€HEPATOPHOTO TOPMOKEHHUSI HEBO3MOXKEH, TaK
KaK Y HETO OTCYTCTBYET CKOPOCTh UJCAIbHOTO
X0JIOCTOT'0 X0/1a.

19. | Topmoxkenue PesxxuM TOpMOKEHHUS IPOTUBOBKIIIOUEHUEM UMEET
MIPOTUBOBKJIIOUYEHH | MECTO IIPH BPAILEHUH JIEKTPOABUTATEIS IPOTUB
€M-DTO. HaIlpaBJICHUs JEHUCTBUs €r0 MOMEHTA. Takou

PEXKUM MOXKET OBITh IOCTUTHYT JTHOO
pEBEPCUPOBAHUEM IJIEKTPOABUTATENS HA X0y,
100 BBEJICHNEM BHEIIHUX CHUJIOBBIX PE3UCTOPOB
B 1ens saxopst — y AIIT unu B uens poropa —y
AJl ¢ dpa3HBIM POTOPOM U TIPU HATTUIHAN
AKTUBHOI'O MOMEHTA HArPYy3KH.

20. | JImnamuyeckoe Pexxum quHaMrU4ecKoro TOpMOKEHUS

TOPMO>KEHHUE ITO. OCYILIECTBIISETCS IEPEKIIOUEHUEM LIeTIEN
BpALIAIOLIErocs 3JEKTPOABUTATEIS HA PEXKUM
aBTOHOMHOI'0 F€HEpaTopa ¢ Harpy3Kou, HanpuMmep
B BUJIe OayutacTHOro peocrara. B aToM pexxume
SHEPIrHUsl TOPMOKEHUS MOIJIOIAETCS
3JIEKTPOJIBUTaTEIEM U CUIIOBBIMH PE3UCTOPAMU,
BbI3bIBasl UX HarpeB.

21. | OcHOBHEIE MOUIHOCTB AIEKTPUIECKOTO MPUBOIA
TpeGoBaHuUs K OIIPEAEIAETCS MOLUTHOCTBIO UCIIOJIB3YEMOTO B €TO
JBUTATEIISIM COCTAaBE JBUTATENIs, KOTOPBIN JOJIKEH UMETh B
JIEKTPONPUBOIOB | TIpoliecce paboThl TOMyCTUMYIO TEMIIEPATY Py
C BBIOOPOM 110 HarpeBa, HaJIe)KHO 3aIlyCKaThCs IIPU BO3MOKHBIX
MOILHOCTH. CHIDKEHHUSX MUTAOIEr0 HANPSKEHUS, yCTOMUUBO

paboTaTh Npu BOZHUKHOBEHUH PA3TUYHBIX
BHEIIHUX BO3MYILICHUM.

22. | Yto gaBngercs OcHoBOIt pacuera MOIITHOCTH
OCHOBOI1 pacueTra AJIEKTPOABHUraTeNsl IMPHBOJA B JIIOOOM pexXHUME
MOITHOCTH paboThl CIY)KHUT €ro Hazpy3ouHas ouazpammad,
nBurarens’? KOTOpas TIOKa3bIBAeT W3MEHEHHE BBIOPAHHOTO

MOKa3aTessl Harpy3ku L paBurareiss B TEUEHUU
XapaKTepHOIo nepuoaa BpEMEHH, T.C.
HEOOXOAMMO  WMETh  3aBUCUMOCTh  L=f{t).
[Tokazarenem Harpy3kd L MoOryT OBbITBH: TOK I,
MoTpeOsseMbIi IBUTAaTENIEeM; MOMEHT Harpy3ku M
Ha €ro Bally; MOIIHOCTb P Ha Baly WU
notpebiisieMasi IBUTaTeIeM U3 CETH.

23. | Kak ob6o3Havaercs pexumbl:  S1- HOpPOJOIKUTENBHBIM, S2-
Ha JIBUTaTese KpPaTKOBPEMEHHBIH, S3- MMOBTOPHO-
pa3jInyHbIC KPaTKOBPEMEHHBII M S6- mepeMeKaroluiics
pPEXUMBI pabOThI? | ABISIOTCSI  OCHOGHbIMU, A  S4-  TIOBTOPHO-

KPaTKOBPEMEHHBI € YacThIMH IyCKaMH, S5-
ITOBTOPHO-KPAaTKOBPEMEHHBIN c YaCThIMHU
IIyCKaMU M DJIEKTPUYECKUM TOPMOXKXEHHEM, S7-
MepeMeKarolnics ¢ YacThIMU peBepcamMu U S8-
NIEPEMEKAIOLINIICS €  M3MEHEHHE  CKOPOCTH
BpAIlICHUS — OONOJHUMENIbHbIMU PEKUMaMHU.

24. | 3auem B nponecce pabotsr aBurarens Ol yacth
paccYuThIBaTh peoOpa3oBbIBAEMOl UM HHEPruM TepsieTcsl B
MOIIIHOCTh caMOM  JIBUraTesie, BbI3bIBasl €ro  Harpes.
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JIBUTATEIIS TI0
JOIYCTHMOMY
HarpeBy?

N3BecTHO, YTO MpU HATPEBE M3OJISAIMH JIBUTATEIS
CBEpX JOMYCTUMON (HOPMUPYEMOI1) TeMIIEpaTyphl
CPOK CIYKObl HW30JSIHMUA, a COOTBETCTBEHHO U
JBUTATEJsI, COKpAIllaeTcsl BABOE Ha Kaxkble §...10
rpaycoB reperpena. Taxum o0Opazom,
HOMHHANIbHAST ~ MOIIHOCTh, YyKa3blBaemas Ha
MACIOPTHOM IIUTKE SJCKTPOJABUTATENSA, SIBISETCS
MpeleabHOW C TOYKH 3PEHHsI €ro JOMyCTHUMOTO
HarpeBa U AUKTYETCS KJIACCOM HarpeBOCTONKOCTH
MCIOJIb3YEMO B IBUTATENE H3OJISIIUU.

25.

OCHOBHOM METOL
M3MEpEeHUsI HarpeBa
nBUTaTeng?

OcHoBHOM METOJT OTpeieTICHUS
TEMIIEPaTypbl OOMOTOK JIEKTPUYECKUX MAIIUH —
METOJ]  CONPOTHBIICHUS, 3aKIIOYAIONIMICS B
OTIPEETICHUH CPEIHEH TeMnepaTypsl OOMOTKH 110
W3MEHEHHIO €€ CONPOTUBJICHUS TOCTOSHHOMY
TOKy. Meroa TepMoOMeTpa HCIONB3YIOT B TeX
CllydasiX, KOT/ia METOJ] COTIPOTUBIICHUS 10 KaKUM-
1100 IPUYUHAM HEJIb3s IPUMEHHUTb.

26.

Kaxkora
MOCTOSIHHAS
BpPEMEHU HarpeBa
JUTSL OOJIBIIIMHCTBA
BJIEKTPUYECKUX
IBUTaTeneH
HCTOJIb3yEMBIX B
CENBCKOM
X03sHcTBE?

Jlnst  OONBIIMHCTBA  DJICKTPOIBUTATENICH,
HCIIOJIb3YEMBIX B CEJIbCKOXO35IIICTBEHHOM
IIPOU3BOJCTBE, MOCTOSIHHASL BPEMEHU Harpesa IH
= 15...25 MUH U Npu NpeIBAPUTEIILHOM pacueTe
MOIIHOCTH JBUTATENs MO AOIyCTHMOMY HAarpeBy
MOXET OBITh MpHHATA HA ypoBHE Ty = 20 MuH.
Ilocne BbIOOpa  BIEKTpOABMraTensl  CpeiHee
3HAUEHUE IOCTOSHHOM BpPEMEHM HarpeBa (MMHH)
MOXET  OBITh  YTOYHEHO TI0  (opMmyIe,
npenaoKeHHou A.1.H., npod. JL.ILIIInukoBbIM.

27.

Yto Takoe npamoit
crnocoO mycka?

9T0  Haubosjee MPOCTOH M HIMPOKO
UCTIOJIB3YEMBIN CITOCO0, KOTJa AJIEKTPOABUraTeIh
HENOCPEACTBEHHO MOJAKIIIOYAETCS Ha  IIOJIHOE
HaIlpsDKEHUE dJIeKTpuyeckor cetu. IIpsamoit myck
JOMYCTUM I MUKpOdJieKTpoaBurarened u AJl ¢
KOPOTKO3aMKHYTBIM POTOPOM MOIIHOCTBIO 70 100
KBT ¥ B HEKOTOpBIX Cillydasx 1 KOJUIEKTOPHBIX
aleKTpoJBUrarenaeii MomHocTeio MeHee 0,8 kBT.
Jis  mpsAMOro Iycka XapakTepHbl OoJbllne
ITyCKOBBIE TOKHU INEKTPOABUraTENEH U
3HAYUTEIIBHBIC yIapHbIE MOMEHTHI U YCKOPEHHUS B
cucreme OIl. IlocnenHee He Bcerza JOIMYCTUMO
Uig  pana paboyMx MalmMH W MEXaHU3MOB.
Hanpumep, B  OIl  rpy3onoabeMHBIX U
TPAHCIIOPTHBIX MaIluH u MEXaHU3MOB
3HAYUTEIIBHBIE YAPHBIE MOMEHTHI U BBI3bIBAEMBIE
UMHU OOJIBIIME YCKOPEHHSI MOTYT HAapyIIUTh HX
paboTOCIOCOOHOCT, M TNPHUBECTH K  aBapHH.
[TosToMy mpsMoON cmocod TycKa Ha3bIBAIOT
(GKECTKHUMY.

28.

Msrkuii criocoo
mycKa.

Cnocob nycka nosviuienuem HANPIHCEHUs]
numanus OT HyJs 10 HOMUHAIIBHOTO, IIPUMEHSIOT
C LENbI0O CHIKEHHUSI OpOCKOB TOKa M MOMEHTOB
anekTpoasuraresns  npu  nycke.  Ilyck:  OII
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CTAaHOBHUTCS YIPABISEMBIM U €ro Ha3bIBAIOT
«MSATKEM». TakuM CHocoOOM MOXKHO ITyCKaTh
AJIEKTPOABHUTaTeNId Kak IEPEeMEHHOTO, TaK |
MOCTOSTHHOTO TOKa. Ha mpakTuke ajst peanu3anuu
TAHHOTO crocoba mycKa HEoOXoanMO
UCIIOJIb30BATh WHAWBUIYAJIbHBIA PETyITUPYEMBII
UCTOYHUK DJIEKTPOIUTAHUS  COOTBETCTBYIOIIEH
MOILHOCTH, T. e. Cnoco6 Tpebyer
JIOTIOJTHUTEBHBIX 3aTpaT. Bmecte ¢ Tem, 3TOT
CIoco0 SKOHOMWYHBIM, MOBBIIIAET HAJCKHOCTb
OIl n HamIen MUPOKOe MPUMEHEHHE /IS IyCKa H
OJJHOBPEMEHHOTO  DEryJMpOBaHUS  YIJIOBOM
CKOPOCTH 3JIEKTPOJIBUTATENCH MOCTOSIHHOTO TOKa
u AJl, wucmomb3yeMbIX B COBPEMEHHBIX
aBTOMATH3MPOBAHHBIX Ol CHIJIOBBIMHU
HOJTYIIPOBOIHUKOBBIMU NPE00pa3oBaTeIsIMU.

29.

PesucropHslit
crocob mycka.

Pesucmopnuwiii cnoco6 nycka,
3aKJIIOYAIONIMICS BO BBEACHHMM B  TIJIaBHbBIE
CUJIOBBIC LIETIM JIBUTATEJIEH MyCKOBBIX PEOCTATOB,
KoTopbsle mocie mnycka OIl 4actuuHo wunm
MOJIHOCTBIO  IMyHTUPYIOT.  JlaHHBIM  crocob
MO3BOJIIET  OTPAaHUYHUTh  IYCKOBBIE  TOKH
AIIEKTPOABHUTraTENCH M OJHOBPEMEHHO 00ECIICUNTh
0ojee MSTKHE MEXAHMYECKUX XapaKTePUCTUKU
JIBUTATEJIC, B YaCTHOCTU B pEXUME Iycka. B
[[eJIOM, CIOCO0 HEIKOHOMUYHBIA, TakK Kak B
pe3ncTopax, BKIIOUYEHHBIX B CHJIOBBIC IICTIH,
TepsieTcsl 3Ha4YuTeNbHAs MOIIHOCTh. Bmecte ¢
TEM, CIIOCO0 TOCTATOYHO AOCTYIHBIN M TIO3BOJISET
OCYIIECTBUTH YIPABISAEMBIH MyCK. ITO 0COOEHHO
BakHO i OIl MOaBEMHBIX W TPaHCIOPTHBIX
MEXaHM3MOB, TaK KaK 3a CUYeT MOHWKEHHON
HKECTKOCTU MEXaHUYECKUX XapaKTEPUCTHK
JBUTATENs] O0ECIeuMBaeTCs HATSIKEHHE TPOCOB,
BBIOOpKA 3a30pOB U JAp. U Oe3yapHOe U IJIABHOE
MepeMeleHIe TPY30B.

30.

ITyck
MIEPEKIIIOYEHHUEM CO
3BE€3/1bI HA
TPEYTrOJIbHUK.

Ilyck  nepexnouenuem co «36e30b1» Ha
«mpey2onbHuK» TPUMEHSIIOT Ui TpeX(]asHbIX
KOPOTKO3aMKHYThI'X A/l ¢ coenmnHeHneM 0OMOTKHU
ctatopa B pabodyeM pexXHME IO CXeMe
«TpeyroasHuk». C 1eNbl0 CHUKEHHUS ITyCKOBOTO
TOKa OOMOTKY cTaTopa Ha [EpHoj IycKa
COCOUHAIOT MO cxeMe «3Be3na». llpum stoMm
MyCKOBOM TOK B JIMHUM M IIyCKOBOM MOMEHT
JIBUTATEJIS] TOHIDKAIOTCS B 3 pasa.

31.

Kak ocyriecTBuTh
pesepc?

PeBepc anekTpoaBUTATENCH 3aKIF0YacTCs B
U3MCHCHHUHN HUX HAIIPaBJICHHA BpallCHUA Ha
obpaTtHoe. V3MeHeHHMe HAmpaBiCHUS BpAIICHHS
tpexdazHoro AJl OCYIIECTBISIOT HW3MEHCHHUEM
HAMpaBJCHUS BPAIICHHS €0 MarHUTHOTO TIOJIS,
OOYCIJIOBIICHHOTO TMOPSIIKOM d4epenoBaHusi (a3
0oOMOTKHM cratopa. Jlass 93TOro  JI0CTaTOYHO

24




MIOMEHSTh MECTaMU JBa JIIOOBIX MHUTAIOIINUX
00MOTKy ctaTopa npoBoja. CoriacHO U3MEHEHHUe
MOJSIPHOCTH  (3HAaKa) TMHUTAIOIIETO HAMPSHKEHUS
KOJIJIEKTOPHBIX 3JIEKTpOJBUTaTesiell ¢ 0OMOTKOM
BO30Y’KJIEHUS] HE M3MEHSET HalpaBieHHUE (3HAK)
UX BpAIAIOIIEro MOMEHTa. DTHUM OOBICHAETCS
TOT (DaKT, YTO KOJUIEKTOPHBIE 3JIEKTPOJBUraTENN
C OOMOTKOW BO30YXIEHHsS HCHOJBb3YIOT IpH
MUTAaHUM KaK OT MCTOYHHUKA IOCTOSSHHOTO
HanpsDKeHUs, TaK U OT UCTOYHUKA NEPEMEHHOTO
HAIpsDKEHUS U, B YaCTHOCTH, BBIIYCKAIOTCS Kak
YHUBEPCAJIbHBIE  KOJUICKTOPHbIE  JBHUraTeNd

(YKID).

32.

PazomkHyTas
cucTema
peryampyemMoro
JNEKTPONPUBOAA.

PazomknyTas cucrema peryaupyemoro Ol
XapakTEepU3yeTcss TeM, YTO Ha €€ BXOJ He
nonaercss WHGOpPMALUA O TEKYLIEM COCTOSHUU
BBIXOAHOM  BEJIWYWHBI, HAlpUMEpP  YIJIOBOM
ckopoctu BpaimieHus. IloaToMy Bce BHelIHUE
BO3MYIIIEHHUS B BHJE W3MEHEHUS MOMEHTa
Harpy3Ku, HalpsKeHUs TUTaHUS U 1. BIUAIOT Ha
BBIXOJIHYIO KoopauHaTy I, cHUXKast, TeM cambIM,
cTabunpHOCTh ee moanepxkanus. I[lo aToit
MPUYMHE PA3OMKHYTHIE CHUCTEMBI PETYIUPYEMOT0O
OIl, oTnMyasch NPOCTOTOM peanu3aliy, HALLIA B
OCHOBHOM  TMpPUMEHEHHE g  oOecredeHus
aBTOMATUYECKOIO0  IYyCKa, TOPMOXKEHUS WU
peBepca OII, a Tak ke B Tex Ciy4asx, Korja He
MPEABSIBISIOTCS TOBBIIIEHHBIE TEXHOJIOTMYECKUE
TpeOOBaHUST K  CTa0WJIBHOCTH  BBIXOIHOU
koopauHatsl DI

33.

Korna Bo3moskeH
croco0
YIIPaBJICHUS
«A3MEHEHHEM
CKOJIBLKCHUSI

Crioco6 peryaupoBaHus YIJIOBOH CKOPOCTH
ACUHXPOHHBIX OIl wusmenenuem ckonvorcenus
BO3MOXCH TOJIBKO IIPpU HAJIWYUKU HArpy3Kd Ha
Baity AJl. Haumbosee noctymHo 3TOT Crmocoo
peaymzyercsi mpu ucnoiab3oBaHuu A/l ¢ dazHbIM
pOTOPOM TyTeM W3MEHCHHS CONPOTUBIICHUS
Tpexda3zHOro  peocraTa,  BKJIIOUYEHHOTO  BO
BHEIIIHIOK 11eIIhb 0OOMOTKH pOTOpa.

34.

Crioco0 ympaBieHus
HOJIFOCHOTO
MIEPEKIIIOUEHUS

Croco6 NOAOCHO20 nepeKnoyenus
HCIOJIB3YIOT B MHOIOCKOPOCTHBIX AJl, KOTOpBIE
UMEIOT OOMOTKY CTaTOpa ¢ U3MEHSAEMBIM YHCIOM
noJitocoB.  PerynmupoBaHue, Kak M 4acTOTHOE,
SKOHOMHMYHOE U €ro IIMPOKO HIPUMEHSIOT IJs
CTYHNEHYaTOro H3MEHEHHsI YIJIOBOH CKOPOCTH
acuHXpOoHHbIX OII.

35.

YacToTHOE
perynupoBaHue
3JIEKTPOINPUBO/IA.

IIpu vacmommnom pezyruposéanuu B COCTaB
acuHxpoHHoro  OIl  BXxoguT  ympaBisieMblid
npeobpa3oBareib YacTOTHI, KOTOPbIT
o0OecrieunBaeT 3aJaHHOE H3MEHEHHE YacTOThl U
ypoBHA nurtaromiero HanpsbkeHuss AJl. ITpu stom
JUISl COXPAaHEHUsS HEU3MEHHOW Meperpy304Hoi
cnocobHocTH aBurarensi Mk /Mc = const 3aKOH
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4acTOTHOro perynuposanust A/l

36.

OCHOBHBIE CIIOCOOEI
peryiIupoBaHuUs
3JIEKTPOIIPUBOIOM U
Kakoii 0oiiee
MIPOTPECCUBHBIN?

Obpamasicy k QpyHKunoHaNbHOHN cxeme Ol,
MPEICTaBICHHON Ha puc.12, HETPYJHO
YCTaHOBUTb, YTO  PEryJUpOBAaHUE  YIJIOBOMU
ckopoctn OII, a COOTBETCTBEHHO W paboumx
OpPraHOB TEXHOJOTMYECKUX YCTAaHOBOK, BO3MOKHO
MeXauuuecKuMy WM 3J1eKmpudecKkumuy Croco0amu.
OneKkTpuueckue  crnocoObl  sBIAIOTCA — Oojiee
MPOTPECCUBHBIMH, TaK KaK MO3BOJIIIOT CHHU3UTh
METAJJIOEMKOCTh TEXHOJOTHYECKHX YCTaHOBOK,
BBIIIOJTHUTH ~ MX  Oojiee  KOMIIAKTHBIMH U
HAJCKHBIMH M CYIIECTBEHHO MOBBICUTH YPOBEHBb
aBTOMATHU3allUM W KayecTBO  YNpaBICHUS
TEXHOJIOTHYECKHMH MPOIIECCAMHU.

37.

[Tepexonnsie
TIPOTIECCHI
3JEKTPOIPUBO/A.

[Tepexoaubim MPpOIECCOM W
TUHAMUAYECKUM pexkuMoM Ol Ha3bpIBaloT pexum
nepexoga Il w3 OIHOro yYCTaHOBUBIIETOCS
COCTOSIHUSI B JAPYroe, B IIPOLECCE KOTOPOIO
MPOUCXOAUT  HU3MEHEHHUE  COOTBETCTBYIOIIUX
BUJIOB 3Hepruu. IlepexoqHbie Mpouecchl UMEIOT
MECTO TPHU MYCKE, TOPMOKEHUHU, PEBEPCUPOBAHUM
U peryiaupoBaHuM yriaoBoi ckopoctu OJlI, mpu
W3MEHEHUU  €ro  Harpy3ku H©  YCJIOBUM
anektponutanus. Ilpy  3TOM  mpoucxoauT
W3MEHEHUE COOTBETCTBYIOUIMX BHUJIOB SHEPIUU:
3JIEKTPOMATHUTHOM, MEXaHMYECKOM, TEIIOBOM.
COOTBEeTCTBEHHO M  Ha3BaHHMS  MEPEXOIHBIX
MIPOLIECCOB: AJEKTPOMArHUTHBINA, MEXaHWYECKHM,
TEIJIOBOM.

38.

Metox ¢cB0OOIHOrO
BbIOETA.

Metox cBoOomHOro BbIOETAa Hamboiee
yA00eH A SKCIEPUMEHTAIBHOTO HaXO0XKJICHUS
MOMEHTa MHEPLIUU BCEH CUCTEMBI
AJIEKTPONPUBOJIa, OCOOGHHO Korjga pabouune
OpraHbl MalllMHBl WJIM MEXaHH3Ma COBEPIIAOT
CIOXHBIE  JBWXKEHMSI. B 3ToM  ciywae
IIPEIBAPUTENIBHO  ONPENENSAIOT  3aBHUCHUMOCTh
MOIIHOCTH, 3aTpayMBacMOM Ha IPUBEICHHUE B
JBUKEHHE MEXAHWYECKOM CHCTEMBI IPU Pa3HBIX
YIJIOBBIX CKOPOCTSAX BpAILLECHHA. 3aT€M CHUCTEMY
pa3BOpauMBaIOT O HOMHHAIBLHOW MM ONHM3KON K
HEW 4acTOThl BPAILEHUS W, OTKJIIOYMB JIBUTATEIb
OT CETH, ONBITHBIM IyTEM  ONPEIEISIIOT
NPOJIOJKUTEIBHOCTh At TIPOXOXKICHUST CUCTEMOMN
($UKCHpPYeMOro Majoro mepenana ckopoctd Adw .
3Has 3TH MOKa3aTejad, Ha OCHOBAHUU ypPaBHEHUS
JIBUKCHUS 0JIHOMacCOBOI CUCTEMBbI
paccuuThIBalOT €€  NPUBEAEHHBIA  MOMEHT
MHEPLHUH.

39.

Yr1o HEOOXOAUMO
JUUISL aHAJIM3a
MOBEICHHSI PabOTHI
AIEKTPOTIPUBO/IA.

Hns  amamm3a  moBemenus Ol kak
MEXAHUYECKOM  CHCTEMBI HEOOXOIMMO  BCE
CTaTUYECKHE MOMEHTBI U CUJIbI HATPY3KH, a TaKkKe
BCE MOMEHTBI M MacChl HHEPIIUH, IEUCTBYIOIINE B
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peasibHOM cucteme OIl, mpuBomuTH K 0a30BOM
VIJIOBOM CKOPOCTH BpallleHHWs, B KadyeCTBE
KOTOPOW, KaK INPaBWIO, NPUHUMAETCS 4YacTOTa
BpallleHHs Bajla AJICKTPOABUraTeIsl.
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