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1 Ilnanupyemble pe3yJbTaThl 00yUeHHUs MO AUCIUIJINHE, COOTHECEHHbIE ¢
ycranoBJeHHbIMU B OIIOII BO unaukaropamMu 10CTHKEHUsSI KOMIIETEHIIU I

1.1 llepeyenb KOMNeTeHIHI, POPMHUPYEMBbIX Y4eOHOM TUCHUIITINHOM

Koa n HauMeHOBaHHe KOMITIETEHIIHH

NuaukaTopbl JOCTHKEHUS] KOMIIETCHIMI
Il1aHupyemble pe3yJibTaThl 00yYeHHUs1

OonreodpazoBaTeibHble KOMIETEHITHT

IIK-2 Cmocoben nucciacaoBaTb aBTOMaTI/ISI/IpyeMBII\/'I 00BEKT U IOATOTOBHUTH TCXHHUKO-3KOHOMHNYCCKOC
000CHOBAHNE CO3JaHuA aBTOMaTPI3I/Ip0BaHHOI>'I CHUCTCMbI YIPABJICHHA TEXHOJOTMYCCKUMHU IMPpOLCCCaM

U-2rk> Wcnonb3yeT pasinuyHble BapUaHTHI
(byHKINOHAIBHON CTPYKTYpPHI u CTPYKTYp
oOecrieyeHust aBTOMATHU3UPOBAHHOM CHCTEMBI
yIpaBIeHUs CUCTEMaMU 3J1EKTPOIPUBOJIA,

WCIIOJIb30BaHMSI PA3UYHBIX BHUJOB 3JIEKTPUYECKUX
MmamuH. OmnpenenseT BapHaHTbl (QYHKIHOHAJIBHON
CTPYKTYPBI JIEKTPOIIPUBOA MO BUAM 0OecriedeHHs
aBTOMATHU3UPOBAHHOM CUCTEMBI YIpaBIeHHUS.
Hcnonp3yer  THUNOBBIE  NPOEKTHBIE  PELICHUs
3JIEKTPOTIPUBOJIOB PA3IMYHBIX IPUHIMIIOB JEHCTBUS

3uats (3): onpenenseT He0OXOIUMBIE HCXOTHBIC
JaHHbIC Il TPOBEICHHs OOCIeNOBaHHUS U
MOJITOTOBKU 000CHOBaHMUS CO3JIaHHSA
ABTOMAaTH3UPOBAHHBIX  CHUCTEM  YIIPaBJICHUS
TEXHOJIOTMYECKHMHU TpoiieccaMu. BriOupaer u
000CHOBBIBAET COCTaB TEXHOJIOTHUECKUX
OpPOIIECCOB,  MOJJISKAIIMX  aBTOMAaTH3AIHU.
OmnpenensieT HEOOXOTUMBIC MEPOIPUSATHS TI0
(hopMrpoBaHWI0 00OCHOBAHHOTO MPEIOKEHHUS
0 1esnecoo0pasHoCTH CO3JIaHHSA
ABTOMATH3UPOBAHHON CHCTEMBI  YIIPaBICHUS
TEXHOJOTMUYECKIUMHU TPOIIECCAMH U BhIpabOTKE
MCXOJHBIX TEXHUUECKHX TpeOOBaHUIl K cUCTEME.
AHaJII/I3I/IpyeT M3BCECTHLIC ClIy4Yanl IHNPHUMCHCHHA
ABTOMATH3UPOBAHHON CHCTEMBI  YIPaBICHUS
TEXHOJOTHUYECKIUMU mporieccamu JUTSt
AaHaJIOTUYHbIX O6’beKTOB U JaHHBIC TCEXHHUKO-
9KOHOMHYECKOTO o0cIieoBaHUs
CYIIECTBYIONMIET0O O0BEKTa M €ro CHCTEMBI
YIIPaBIECHUS

Ymetb (Y): ucronb3yeT pa3inuyHble BapUaHTHI
(YHKIMOHAIBHOH  CTPYKTYPBI U CTPYKTYp
oOecrieyeHns] aBTOMATHU3MPOBAHHOW CHUCTEMBI
yOpaBJIeHHsI ~ CUCTEMaMH  JJIEKTPOIPUBOJA,
UCTIONTb30BAHHUS Ppa3IMYHbBIX BHUJIOB
aneKkTpudeckux MamuH. Onpenenser BapHaHThI
(YHKIMOHANBHOW CTPYKTYpPBI 3JEKTPONPUBOJIA
M0 BHJaM OOECTeUCHUsS aBTOMATHU3MPOBAHHOM
CHCTEMBI yNpaBieHUs. VICroib3yeT THIIOBBIC
NPOCKTHBIC peleHus AJIEKTPOIPUBO/IOB
PAa3JIMYHBIX ITPUHIWIIOB IleflCTBH;I

Baagers (B): ucnoiib3yeT OCHOBBI YIIPaBICHUS
MIEPCOHAIOM, BKJIIOYasi BONPOCH OIUIATHI TPYyJAa
OcHoBbl Teopun ynpasieHus CoBpeMeHHBIE
WHCTPYMEHTHI W METOAbl  yNpaBJICHUA
OpraHM3anMeid, B TOM  4YHCIE  METOJBI
[JJAHUPOBAHUSA ACSITEIHHOCTH, DPAaCIpeleIeHus
MIOpYYEHUH, KOHTPOJSI HUCIOTHEHUS, MPUHITHS
peuieHui

2. leau u 321244 0CBOCHHA Y4eOHOM IMCUMILNINHBI, MECTO AUCHUIIUHBI B
crpykrype OIIOII BO

JucuuninmHa «DneKTponpuBoa U 3JIEKTPOOOOPYI0BaHHE» OTHOCUTCS K BapUATHBHOM 4YacTH




OIIOIT BO.

Ilenvro pucHUNIMHBLI - JaTh

OyAIylIuM CHeHUaTucTaM MO0 DICKTpU(UKAMH U

aBTOMaTHU3alnu CCJIILCKOI'O X03SHCTBa (bYHI[aMeHTaJ'IBHBIe 3HaHUA 110 TCOPHUH U METOJaM pacycTa

U MPOCKTUPOBAHUA OJJICKTPOIPHUBOAOB MAIIMH, a TAKXC II0 aBTOMAaTHU4YCCKOMY YIIPABJICHUIO
OJICKTPOIIPUBOAAMHU MAIlIMH, arp€raTtoB U IOTOYHBIX JIMHHH.

- 3aoauu ducuunﬂquz — HU3Y4YCHUC M YCBOCHHC MCTOAOB pacucTa U HNPOCKTUPOBAHUA
Pa3IUYHBIX JJICKTPOIIPUBOAOB, YCBOCHHC O6H.I6T€XHI/I‘{GCKI/IX IIPUHOUIIOB BBIIIOJIHCHHA CHCTEM

QJICKTPOIIPUBOA U UX aAlllIapaTHYI0 U IIPOrpaMMHYI0 aBTOMAaTU3alHI0.

3. O0beM y4eOHOH JTUCHUIIMHBI B 32a4€THBIX eJUHUIAX ¢ YKA3aHUEM KOJIUYecTBa

aKaJeMHYecKHX YacOB, Bbl/IeJIECHHbIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢
npenojaasareseM (10 BHAaM y4eOHbIX 3aHATHI, TEKYIIHIl U TPOMEKYTOYHBII KOHTPOJIb 10
AMCHUIJIMHE) U HA CAMOCTOAITEJIbHYI0 PadoTy 00y4arommxcs

3.1 Ouno-3a0unast popma 00yUyeHHs

Buj yuebHoi# paboTh 6 cemectp
O0mast TpyTI0eMKOCTh AMCIUIUIMHBI, 3a4€THBIX €AMHHIT 108
4acoB
AynuTtopHasi (KOHTaKTHas1) paboTa, 4acoB 16,25
B T.4. 3aHATHS JICKIIHOHHOTO TUIIA 8
3aHATHS CEMHHAPCKOTO THIA 8
MPOMEXKYTOYHAS aTTECTALIUS 0,25
CamocTtosiTeqibHasi paGoTa 00y4arOMXCS, YACOB 87,75
B T.4. KypcoBas paboTa -
KonTpoan 4
Bua npomexxyTo4HOH aTTecTaluu 3a4er

4. Coep:xkanue TUCHUIIMHBI, CTPYKTYPHUPOBAHHOE N0 TeMaM (pa3jejiaM) ¢ YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKHX YaCOB U BHI0B Y4eOHbIX 3aHATHI

4.1 Ilepeuenv pazoenoé OuUCUUNIUHBL C YKA3ZAHUEM MPYOOEMKOCHU AYOUMOPHOU
(Konmakmmoit) u camocmoamenbHou padomsl, 6U0068 KOHMPONEll U NepeyHs KOMNnemeHyuil

OuHo-3a04Has popma 00yueHUs!

Tpy10€eMKOCTb, 4aCOB Haumenosanu| Kon
B TOM YHUCJIE € OLIEHOYHOT'O | KOMIIETEH
HaumenoBaHue paszaenos v
ayIUTOPHOMU cpesicTBa 005051
U TeM BCETO o\ | CAMOCTOATEID
(KOHTaKTHOIN) . [Ipaktuueckue| I1K-2
HOM paboThI
paboThI 3aJaHU
Pazgen 1. OcHOBBI
2JIEKTPONPHBOA B
POHpPHBO 24,75 4 20,75
arponpoMbIlJIEHHOM
KOMILIEKCce.
Tema 1.1. O6mmue
CBEJICHUS 00 12,75 2 10,75
3JIEKTPOIPUBOJIE.
Tema 1.2.
Perymuposanue
Y 12 2 10
YTJIOBOM CKOpPOCTH
3JIEKTPOINPUBOJIOB.
Paszgen 2. OCHOBBI
JIEKTPOTEXHOJIOTHH B
P 37,5 4 33,5
arponpoMbIlLIeHHOM
KOMILIEKCE.




Tema 2.1. Pacuer

MOIITHOCTH 18,5 2 16,5
3JIEKTPOIPUBOIOB.

Tema 2.2. TurmoBsle

Y3IIBI Pa30MKHYTBIX 18,5 2 16,5

CHUCTEM YIIpaBJICHUS.

Paznen 3. Ilycko-
3alMTHAsI annaparypa

TEXHOJOTHYECKHX 41,5 8 33,5

NMPoLEeccOB U padoumx

MAaIIHH.

Tema 3.1. MaraurtHsle 205 4 16,5

ITyCKaTEJIu.

Tema 3.2. TemmoBelie 205 4 16,5

pee.

[IpomexxyTounas 4 025 Hrorosoe
aTTECTAITIs ' TECTHUPOBAHHC
HUTOI'O no xucuunimHe 108 16,25 87,75

4.2 Cooepircanue oucyuniunsl no memam

Pa3zgen 1. OCHOBBI 3JIEKTPONIPHBO/JAA B arPONPOMBIILJICHHOM KOMILJIEKCE.

Heaun: npuobpereHne TeOPETUUECKUX 3HAHUN 00 OCHOBAX AJIEKTPOIPHUBO/IA.

3amaun:

- U3y4YEHHE TEOPETUUYECKOI0 MaTepraa;

- aHaJIM3 pe3yJIbTAaTOB IO UCCIEAYEMON TEMATUKE.

IlepeueHb y4eGHBIX 2J1eMEHTOB pa3jelia:

Tema 1.1. O0uue cBegeHusi 00 IJIEKTPONPUBO/IE.

[TonsiTUA, onipeaeneHust, TepMUHOIOTUA. Tumbl 3neKTponpruBo10B. OCHOBHBIE HANIPABIICHUS
Pa3BUTHUS AIEKTPONpHUBOJa. MexaHNYeCKre XapaKTepUCTUKH 3JIEKTPOIIPUBOIOB.

Tema 1.2. PeryjimpoBanue yriioBoi CKOpOCTH 3J1€KTPONPUBOAOB.

MexaHnyeckue XapaKTEPUCTHUKUA TPOU3BOJACTBEHHBIX MEXAaHU3MOB M JJIEKTPUUYCCKUX
JBUTaTeJIeH.

VYpaBHEHHE ABWKEHUS DJICKTPONPHUBOJAA. MeXaHWYECKHE XapaKTePUCTUKHU JIBUTATEIS
MOCTOSTHHOTO TOKa MapasuieIbHOTO BO30YK/IEHUS B IBUTATEIILHOM M TOPMO3HOM peXUMaX.

Pa3nes 2. OCHOBBI 2JIEKTPOTEXHOJIOTHH B ATPONPOMBIIITICHHOM KOMILIEKCe.

Heaun: npuoOpereHne 3HaHHM 00 OCOOEHEHOCTAX MPUMEHEHHS DJIEKTPOTEXHOJIOTHIl B
arpoNnpoOMBIIUIEHHOM KOMILIEKCE.

3apaum:

- N3y4YEHHE TEOPETUUYECKOI0 MaTepHaa;

- aHaJIM3 Pe3yJIbTATOB MO UCCIIEyeMON TeMaTHKeE.

Tema 2.1. PacyeT MOLIIHOCTH 3JIEKTPONIPUBOJ0B.

Harpes wu oxnaxnenue osiaextpoasurareneil. Krnaccudukanmus pexumoB paboOThI
AJIEKTPONPUBOAOB. MeToAbl ONpeneneHUs] MOIIHOCTH JJIEKTPOABUIATENS [UISl  Pa3IUYHbIX
peKUMOB paboTh. OO0IIast METOIUKA BEIOOPA DIIEKTPOITPUBOJIOB.

Tema 2.2. TunoBsbIie y3/1bl pA30MKHYThIX CHCTEM yIPaBJICHUS.

Anmnaparypa ynpaBieHMs] U 3alIUThl 2JEKTPUUECKUX YCTAaHOBOK. PeleliHO-KOHTAaKTHas U
OecKOHTaKTHasl alnaparypa yrnpasieHus 1 3aiiuTel. HazHauenue, ycTpoiicTso.

Paznen 3. Ilycko-3amuTHast anmapaTrypa TeXHOJIOTHYeCKHUX NMPOLeccoB U padodynx



MAIIHH.
Ienn: 3HaKOMCTBO C IIyCKO-3aLUTHON aNIapaTypoy IEKTPOIPUBOLA.
3agaun:

- U3y4YEHHE TEOPETUYECKOr0 MaTEpHUAIIa;

- aHAJIU3 PE3yJIbTATOB 10 UCCIIENYEMON TEMATHKE.

Tema 3.1. MarHuTHbIE IIYCKATE/IH.

Ha3nauenuwe, npuHumMn paOoThl, METOAMKA BBIOODA.

Haznauenue, npuniun paboTbl, METOAMKA BBEIOOpA.

[InaBkue mpeaOXpaHUTEIH.

Tema 3.2. TensioBbIe peJte.
ABToMarnyeckue BbIKIouaTend. HasHaueHuwe, mpuHLMI pPabOThl, METOJUKA BbIOOpA.
Py6unbnauku. Knonounsle ctanuuu. Peoctarsl. KoHTakTops!.

5. OHeHOqHLIe MaTepuajabl IO JMCHUIIIMHE
OI.[GHOLIHBIG MaTepuajibl I10 JUCHUIUIMHE IIPCACTABJIICHBI B BHIC (bOH,Z[a OLCHOYHBIX

CPEICTB.

6. MaTepuajJIbHO-TEXHHYECKOE U Y4eOHO-MeTOAuYecKOe odecriedeHne
AUCIHUILINHBI

6.1 Ilepeuensv yueoHo-memoouuecko2o odecnevyenus no OUCYUNIUHE

ABTOp, Ha3BaHUE, MECTO U3IAHUSI, U3ATEIBCTBO, IO/l U3IaHUA, KOJUYECTBO CTPAHHULL, PEXKUM
JOCTyIa
Meroauueckue yKa3zaHhsd [0 H3YYEHUIO JIUCIUIUIMHBI
MPaKTUYECKUX 3aHATUN

W 3aJaHus JIs J1a00paTopHO-

6.2 [Ilepeuens Heo0Xo0umblx 014 O0CBOCHUSA

OUCUUNIUHBL
DJeKTpoHHbIE YUeOHbIe U3/IaHUs B AIEKTPOHHO-0MOInoTeyHbix cuctemax (3bC):

YUeOHbIX U30aHUi,

Ne
/1

ABTOp, Ha3BaHWE, MECTO U3IAHUS, TOJ U3IAHUS,
KOJINYECTBO CTPaHMI]

Cchbuika Ha y4eOHOE U3JIaHKE B
3bC

OcHoBHAa:

Emudanos, A.Il. DnextponpuBos : y4eOHHUK /
A.Il.  Enudano, JILM. Manaiiuyk, A.IL
I'ymmackuii. — Cankr-IletepOypr : Jlans, 2012.

DNeKTPOHHO-OMOINOTEUHAs
cucrema «Jlanp» [caliT]. —
URL:

279 c.

! — 400 c. — ISBN 978-5-8114-1234-1. https://e.lanbook.com/book/3812
— Pexxum pocTyna: 11 aBTopH3.
TOJIB30BATEIIEH.
Huxurenxo, I'B. DNEeKTPONpHUBOJ | DIIEKTPOHHO-ONOIMOTeYHAs
MIPOU3BOJICTBEHHBIX MEXaHU3MOB ydyeOHoe | cuctema «Jlaupy : [caliT]. —
) noco-6ue / I.B. Hukurenko. — 2-e u3a., ucnp. | URL:
u non. — Cankr-IlerepOypr : Jlanp, 2013. — | https://e.lanbook.com/book/5845
208 c. — ISBN 978-5-8114-1468-0. — Pexxum pocryna: s
ABTOPH3. MMOJIH30BATEIICH.
[Muukos, JLII. Onexrpuueckuii  NpPUBOA:
3 yueOHuK/JI.IL.IInukoB. - M.: KonocC, 2006. —




[HuukoB, JLII. DOnexkrpuueckuii  MIPUBOA:
MIPaKTUKYM: yueO. nocobue /
JLILIIwnukoB,O.IT.MoxoBa;niogy ~ o0mi.  pen.
JLII.ImukoBa. M.: PTA3Y, 2014. — 184 c.
HOHOHHI/ITGJ’ILH&H

Nnbunckuit  H.B. DOnekrpuueckuii  mpuBoj
:OHEpPro W pecypcocbepexe-Hue:y4ued.mocoodue
s By30oB/ H.B.Mneunackuii, B.B.Mockanenko.-
M.: Akagemus, 2008. - 202 c.

6.3 Ilepeuensv 31eKmMpOHHBIX 00PA308AMENbHBIX PECYPCOB *

No DJIeKTPOHHBII 00pa3oBaTeIbHBII pecypc Hoctyn B DOP (ceTs UHTEpHET, TOKATbHASA
n/n CeTh, ABTOPH30BAHHBI/CBOOOAHBI T0CTYI
1 | ®poros, IO.M. Perynupyemsiii | DnekTpoHHO-0MONIMOTEUHAS cucrema
ACMHXPOHHBIN 3JIeKTpornpuBof : yudeOHoe | «JIaHb» : [caiiT]. — URL:
nocobue / FO.M. ®ponos, B.I1. Hlenskun. | https://e.lanbook.com/book/102251 —
— 2-e usn., crep. — Cankr-IlerepOypr : | Pexum JocTyna: TUIs aBTOPHU3.
Jlanb, 2018. — 464 ¢. — ISBN 978-5-8114- | nonn30Barenci.
2177-0
2 | dypcos, B.b. MonenupoBanue | DIEKTPOHHO-OMOINOTEUHAS cHucTema
aNeKTpornpuBoa : yuebnoe nocoodue / B.b. | «Jlanb» : [caiiT]. — URL:
®dypcoB. — 2-e u3f., uctp. u gomn. — Caskr- | https://e.lanbook.com/book/121467 —
[etepOypr : Jlanp, 2019. — 220 c. — ISBN | Pexxum  no-cryma: JUIsL  aBTO-pU3.
978-5-8114-3566-1 110JIb30BaTeEH.

6.4 CoBpemenHble mnpodeccuoHajbHble ©0a3bl JAaHHBIX, HH(pOPMALMOHHbIE
CIPABOYHbIE CHCTEMBbI M JTHIEH3MOHHOE MPOrPaMMHOe o0ecredeHne

CoBpemennblie npodeccnoHaIbHbIe 0a3bI JaHHBIX, HHPOPMAIMOHHBbIE CIIPABOYHbIE
CHCTEMBbI, M (POBBIE JIEKTPOHHbIE OMOJIMOTEKH U APYTHe J1eKTPOHHbIE 00pa3oBaTe/IbHbIE
pecypchl

1. oroBop o moakiIoueHWHM K HarmoHambHONW AJEKTPOHHOW OMONHMOTEKE W
MpEeIOoCTaBIeHUH JocTyna K  oObekTamM  HarmoHanbHOW — SJEKTPOHHOM — OUONHOTEKH
Nel01/HBB/0502-1 ot 26.02.2020 5 neT ¢ mposoHraiuen

2. Cornamenne o OecrmmaTHOM TecToBOM Jjoctyne K Polpred.com. O630p CMU
27.04.2016 6eccpouHo

3. Cornamenne o OecrmmaTHOM TecToBOoM joctyne kK Polpred.com. O630p CMU
02.03.2020 6eccpoyHo

4. NudopmannonHo-cripaBounas cucrema «lapant» — URL: https://www.garant.ru/
WndpopmanmonHo-cnpaBoyHas cuctema Jlnnensnonnsiit gorosop Ne 261709/011-2 ot 25.06.2021

5. «KoncynabranT [Imrocy. — URL: http://www.consultant.ru/ ceo6oansIit qocTym

6. Drnexkrponno-6ubOIMOTeUHast cucrema AgriLib http://ebs.rgazu.ru/ (cBumerenbcTBO O
rocyIapCTBEHHOU peructpanuu 6a3el qJaHHbIX Ne2014620472 ot 21.03.2014).

Hoctyn K 3JIEKTPOHHOI UH(}OPMALIMOHHO-00pa30BaTeJIbHOM cpene,
HHG(pOPMALMOHHO-TEJEKOMMYHUKANNOHHOH ceTH « UHTEepHET»

1. Cucrema auctannnonnoro ooyuenus Moodle www.portfolio.rgazu.ru (¢cBo6oaHO
pacopocTpaHsieMoe)



https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgazu.ru/
http://www.portfolio.rgazu.ru/

2. [TpaBo wucmoabs3oBanus nporpamMm maast OBM  Mirapolis HCM B cocrase
(byHKIMOHATIBHBIX OJOKOB U MoayJei: BupryansHast komHata. CtangaptHas junen3us a0 1000
nosib3oBareseit Ha 1 mecsn (Jlunensnonnsrit goropop Ne 77/03/22 — K ot 25 anpens 2022)

3. NHHOBalMOHHAs cHUCTeMa TECTUPOBAaHUSA — MPOrpaMMHOE oOOecredeHue Ha
miatdopme 1C (Jorosop Ne K/06/03 ot 13.06.2017)

4. OO6pazoBaTenbHBIE MHTEPHET — MOPTad POCCHIICKOrO rocynapCcTBEHHOTO arpapHoro
3a04YHOT0 YHUBEPCHUTETA (CBUJETEILCTBO O PETUCTPALIUU CPEACTBA MAacCOBBIX HH(popMaruu i1 No
®C77-51402 ot 19.10.2012).

JInueH3noHHOE U CBOOOIHO pacpocTpaHsieMoe MPOrpaMMHoe odecrieyeHne

1. OpenOffice —  cBoOoxmHBI  HakeT  OQPHCHBIX  MPHIOKEHHH  (CBOOOIHO
pacpocTpaHsieMoe)

2. linuxmint.com https://linuxmint.com/ (cBo60aHO pacIpocTpaHsIeMoe)

3. DnekTpoHHO-OMOMMoTeuHas cucrtema Agrilib http://ebs.rgazu.ru/ (cBuaerenscTBO 0
rocyJIapcTBEHHOM peructparuu 6a3bl 1anHbIX Ne2014620472 ot 21.03.2014)

4. OpunmanbHasa crpanuna ®I'bOY BO «Poccuiickuii rocyapCcTBEHHBIM arpapHbIi
3a0uHBIA YHUBepcuTeT» https://vk.com/rgazuru (cBo0oIHO pacpocTpaHsIeMoe)

5. [lopran ~ depepanbHOTO  TOCYAAPCTBEHHOTO  OIOJHKETHOTO  00pa30BaTELHOTO
YUPEKACHUST BBICHIEr0 o0Opa3oBaHusi «PoCCHIiCKHMII TOCYTApCTBCHHBIN arpapHbIi 3a04HBIH

YHHUBEPCUTET» (cBOOOHO pacrpocTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31
6. AnTHBHpycHOoe mporpammuoe obecrneuenne Dr. WEB Desktop Security Suite

(CyOnunensuonnslii joroBop Nel3740 Ha mepenady HEHUCKIIOYUTENBHBIX MPaB HA MPOrPaMMBbI
st OBM ot 01.07.2021).

6.5 IlepeueHnb yueOHbIX ayJUTOPHIL, 000PYTOBAHMS U TEXHUYECKUX CPEICTB
o0yueHust

HaumeHoBaHue Kopmyca, Ilepeyenn
IIpennasHauyenue

noMenieHusi (AyAUTOPUM) N
(ayauTopun) U TEXHHYECKHUX CPeACTB 00y4eHuUs

Ne nomeenunst o0opyaoBanus (B T.4. BUPTYyaJIbHble AaHAJIOIH)

VueOHast ayAUTOpHUs IJIs 3aHATHIH | Y4e0HO-aIMUHUCTPATUBHEIA | Chenuanu3upoBaHHas MEOEIb, JOCKA MEJIOBas.
KOpITyC.
Ka6. 412, 320

CEMUHAPCKOT0 TUTA (CEMUHAPHI, BBIXOJIOM B UHTEPHET

JIEKIIMOHHOTO THIIA, [lepcoHanapHBIE KOMIIBIOTEPHI B COOPKE C
MPaKTHYECKHE 3aHATHS,
MIPAaKTUKYMBI, TaOOpaTOpHBIE
paboThI, KOJUIOKBUYMBI), JIJIs
MPOBEICHUS TPYIIIOBBIX
KOHCYJIbTalluil u
WHIIMBHIYJIBHOM paboTHI
00y4aBIIHXCSI C
MelarorHyecKuMH paboOTHUKAMH,
JUTS TIPOBEJICHHUS TEKYIIEro
KOHTPOJISI U IPOMEKYTOUHOM
aTTecTaluu

ITomemenne s qu6H0-aleI/IHI/ICTpaTI/IBHBH7I HepCOHaJ‘IBHBIe KOMIIBIOTEPHI B c60pKe C
KopIyc.
YuTaabHBIN 371
Ne THU 177

CaMOCTOSITeIILHOM pa6OTI)I BbIXOJOM B MHTCPHCT.



https://linuxmint.com/
http://ebs.rgazu.ru/
https://vk.com/rgazuru
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

PENEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE VUPEX/JIEHME BBICIIEI'O OBPASOBAHMS
MUHUCTEPCTBA CEJIBCKOI'O XO351MCTBA POCCUMCKOU ®EJJEPALITNN

«POCCHVMICKMM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O XO3SICTBA
WMEHHU B.1A. BEPHAJICKOI' O»

(Yausepcurer Bepnaackoro)

Kadenpa HudpoBsix cructeM n MHXEHEPHBIX TEXHOJIOTUI

(I)OH)I OLHECHOYHBIX CPEACTB MJIA NMPOBCACHUA TECKYIIECTI0 KOHTPOJIA U
l'[pOMe)KyTO‘lHOﬁ arTrecranmumn OﬁyanOl]_ll/IXCﬂ o IMCIUMIIJIMHE

DJIeKTPONPHUBO/ U 3JIEKTPOOOOPYA0OBaAHHE

Hanpasnenune noarorosku 35.03.06 ArponHxeHepus

HampasnenHocTh(mpoduis) mporpaMMbl IJIEKTPOTEXHOJIOTHH,
AIEKTPOOOOPYI0BAHUE U AJIEKTPOCHAOKEHUE B arpOTPOMBIIIIEHHOM KOMILJIEKCE

Ksamudukanus bakanasp

dopma oOydeHUs OUHAs, 3a0UHas

Banammuxa, 2024 r.



1.0nmucanue nmoka3arejiei u KPUTECPUEB ONCHUBAHUA TVIAHUPYEMBIX pE3yJIbTAaTOB 06y‘leHHH mo y‘leﬁHOﬁ AUCHHUIIJINHE

Komnerenuuii % HanmeHoBaHHe 0LEHOYHOIO
Yposenb ocBoeHust Ilnanupyembie pe3yabTaThl 00y4eHHUs
cpeacTsa
3Haer: ompenenseT HeOOXOMMMBIE HCXOIHBIC IAHHBIE JUIA | BEINOIHEHHE IPaKTHYECKOTO
npoBeieHus 00CIeNOBaHus M IOATOTOBKM OOOCHOBAaHMS 3a/1aHus

[1K-2 Crioco0eH uccienoBaTh
ABTOMAaTU3HUPYEMBI OOBEKT U
IMOJATOTOBUTE TEXHMKO-
IKOHOMHYECKOE 00OCHOBAHHUE
cO3JaHus
ABTOMAaTU3UPOBAaHHOU
CHCTEMBI yIpaBICHUS
TEXHOJIOTHYECKUMH
MPOLIECCaMHU

IHoporoewrii
(Y10BJ1E€TBOPHUTETHHO)

CO3IaHMsI  ABTOMATU3UPOBAHHBIX  CHCTEM  YNPAaBJICHUS
TEXHOJIOTHYECKUMHU TIporieccaMu. Beibupaer 1 0600CHOBEIBaET
COCTaB  TEXHOJOTHYECKMX  TMPOIECCOB,  MOJUIEKAIIUX
aBromaru3anuu. Onpenenser HeoOX0IUMbIC MEPOTIPUATHSI 10
(hopMUPOBaHUIO 000CHOBaHHOTO MIPEUIOKEHUS 0
eIeCO00Pa3HOCTH CO3/IaHUS aBTOMATH3UPOBAHHOW CHCTEMBI
YIpaBJICHUS] TEXHOJIOTMYECKUMH TPOLIECCAMU W BHIpabOTKe
UCXOJIHBIX TEXHHYECKHUX TPEOOBaHUH K CHCTEME. AHATU3UPYET
W3BECTHBIE CIlydyad MPUMEHEHWS aBTOMAaTHU3WPOBAaHHOW
CUCTEMBI YIpaBIICHUS] TEXHOJOTHMUECKHUMHU MpoleccaMu s
AHAJIOTHYHBIX O0BEKTOB ¥ JIAHHBIE TEXHHKO-3KOHOMHUYECKOT'O
oOcreoBaHusl CYIIECTBYIOMIETO OOBEKTa W €r0 CHCTEMBI
yIpaBIeHUS

YMeeT: UCTIONB3YyeT pa3iinvHbIe BAPHAHTH ()yHKIIMOHAILHOU
CTPYKTYphl M CTPYKTYyp OOEecCledeHHss aBTOMAaTU3UPOBAHHOW
CHUCTeMBl  YIpPaBIEHUS  CHUCTEMaMH  DIJIEKTPOIIPHBO/IA,
WCTIOJIb30BaHMs Pa3IMYHBIX BHJIOB JJIEKTPUYECKHUX MAIIWH.
Onpenensier  BapHaHTBl  (QYHKIHMOHAIBHOH  CTPYKTYPHI
3JIEKTPONPHUBOAA o BUAAM o0ecrieyeHust
aBTOMAaTU3UPOBAHHON CHUCTEeMbl yIpaBiieHus. lcnonb3yer
TUTIOBBIE MIPOEKTHBIE PEUICHUS 3IIEKTPOIPHBOJIOB PA3THYHBIX
MPUHIMIIOB JeHCTBUS

Baaneer: HCHONB3yeT OCHOBBI YIPaBJICHHUS MEPCOHAIIOM,
BKITI04asi BONPOCHI OIu1aThl Tpya OCHOBBI TEOPUU YIIPABIICHHUS
CoBpeMEeHHbIE HMHCTPYMEHTHI M  METOIBl  YIPaBJICHUS
opraHuzanyeli, B TOM YHCJIE€ METOAbl IJIAHUPOBAHUS
JeSITeIbHOCTH,  pACIpeNeNieHUs]  TOpYyYeHHH,  KOHTPOJIS
VICTIOJTHEHMSI, TPUHATHUS PEIIeHUN

Hrorosoe TectupoBaHue

IIpoaBuHyTHII
(xopoio)

TBeleO 3HaET: oNpecaciIaAcT HCO6X0}_'[I/IMBI€ HCXOJHBIC JaHHBIC
AJid TIPOBCACHUA 06CJ'I€I[0BEIHI/I}I 1 IIOATOTOBKHU 000CHOBaAHUS

Brinonnenue npakTUuecKoro
3aJaHus
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CO3JJaHUSI  aBTOMATU3UPOBAHHBIX  CHUCTEM  YIPaBICHUS
TEXHOJIOTHYECKUMH TIporieccaMu. Beioupaer u 000CHOBBIBaET
COCTaB  TEXHOJIOTHYECKMX  MPOLECCOB,  IOJUISIKAIINX
aBToMaTH3auuu. Onpenensier HeoOXOAUMBbIE MEPOIIPUSITHS IO
(hopMUpOBaHUIO 000CHOBaHHOT'O MIPEUIOKCHUS 0
11e7IeCO00Pa3HOCTH CO3/1aHMS aBTOMATHU3MPOBAHHOW CHCTEMBI
YIpPaBJICHUSI TEXHOJOTHUSCKHMH IPOIECCAaMU M BBIPAOOTKE
UCXOJHBIX TEXHUUECKHUX TPEOOBAHUH K CUCTEME. AHAIN3UPYET
U3BECTHBIC  Cllydad TPAMEHEHHsS aBTOMAaTH3HPOBAHHON
CHCTEMBI YIPABICHUS TEXHOJOTHYECKUMH IPOLECCAMH IS
AQHAJIOTUYHBIX OOBEKTOB M JIaHHBIC TEXHUKO-3KOHOMUYECKOTO
oOcremoBaHusl CYIIECTBYIOMIETO OOBEKTa U €r0 CHCTEMBI
yIIpaBICHUS

YBepeHHO yMeeT: HCIONB3yeT pa3IMYHbIC BapHAHTHI
(YHKIMOHAIBHOW CTPYKTYPBl M CTPYKTYyp oOOecredeHus
ABTOMATH3MPOBAHHOM CHUCTEMBI YIIPABJIEHHS CHUCTEMaMHu
JNEKTPONPUBO/IA,  WCIIOJIB30BAaHHMS  PA3IMYHBIX  BHJIOB
AIIEKTPUIECKUX MallIyH. Omnpenensier BapUaHTbI
(YHKIMOHAIBHOM CTPYKTYpBI DJIEKTPONPHBOJIA IO BHIAM
oOecrieyeHns] aBTOMATU3UPOBAHHOW CHCTEMBI YIIPaBIICHHUS.
Hcronb3yeT THUIOBbIC MPOSKTHBIC PELICHHS AICKTPOIPHUBO/IOB
Pa3IMYHBIX IPUHIIAIIOB ICHCTBHS

YBepeHHO BJIaJeeT: UCIOIb3YeT OCHOBBI YIPaBICHUS
MEPCOHANIOM, BKJIOYasl BOMPOCH oOmiaatbl Tpyaa OCHOBBI
Teopuu ympanieHuss COBpeMEHHbIE HHCTPYMEHTBI U METOIbI
yIOpaBJCHUs  OpraHW3alyedl, B TOM 4YHCIE  METOJbI
TUIAHWPOBAHUS JICATECIBHOCTH, PACHpEeNICHNs] MOPYYCHHH,
KOHTPOJISI UCTIOJHEHHUSI, TIPUHSTUS PEIICHUI

Hrorosoe TSCTUPOBAHUC

CdopmupoBasuieecs CHCTeMaTH4YecKoe 3HAHME:
ompeaenseT He0OX0AUMbIE HCXOTHBIC TAHHBIE JIUIS TPOBEICHHUS
o0cnenoBaHuss Y NOATOTOBKM  OOOCHOBAHUS  CO3LAHUS

Breicoknii aBTOMAaTU3UPOBAHHBIX CHUCTEM YIIPaBJICHUSA
(oTIM4YHO) TEXHOJIOTHYECKHUMH TpoLeccaMu. BeiOupaeT u 000CHOBBIBaeT
COCTaB  TEXHOJIOTMYECKUX  IIPOLECCOB,  IMOAJIEXKAIIUX
aBToMaTu3auuy. Onpenenser Heo0X0IUMbIe MEPOIIPUATHS IO
(hopMHPOBaHUIO 000CHOBaHHOTO NPEIIOKCHUS 0

Brinonnenue npakTuuecKoro
3a7aHus
Hrorosoe TecTupoBaHue
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1esecoo0pa3HOCTH CO3/AaHMsl aBTOMATU3UPOBAHHON CHUCTEMBI
YIpaBJIEHUs] TEXHOJOTMYECKUMH IPOLIECCAMU U BhIpabOTKe
HCXOJIHBIX TEXHUYECKUX TPeOOBaHUH K cucTeMe. AHATU3UPYET
W3BECTHBIE CIy4al NPUMECHEHHUS  aBTOMATHU3UPOBAHHON
CHUCTEMBl YNpaBlICHUsI TEXHOJOTHYECKHMMHU MpoleccaMmy JJis
AQHAJIOTHYHBIX O0OBEKTOB M JAHHBIE TEXHUKO-3KOHOMHUUYECKOI'O
o0cyeIoBaHMs CYIICCTBYIOIIETO OOBEKTa U €r0 CHCTEMBI
YIIpaBIICHUA

CdopmupoBasuieecs CUCTEeMaTU4YeCcKoe YMeHHe:
UCTIONB3YeT  pa3fiMuHble  BapHaHThl  (YHKUHOHAIBHON
CTPYKTYpPhl M CTPYKTYp OOECIEYCHHs aBTOMATHU3UPOBAHHOM
CHUCTEMBl  YIOpAaBIEHUS  CHCTEMaMH  3JIEKTPOIPHBOAA,
WCITIOJIb30BaHMS PA3IMYHBIX BHIOB 3JICKTPUYECKUX MALIHH.
Onpenensier  BapuaHTBl  (QYHKIHMOHAIBHOH  CTPYKTYPHI
AIIEKTPONPUBOAA o BUJAM oOecrieyeHust
ABTOMAaTH3MPOBAaHHON cucTeMbl ynpasineHus. cmonb3yer
TUIIOBBIE IIPOCKTHBIE PELICHUS JIEKTPOIPUBOAOB PA3IUYHBIX
MPUHLIMIOB JI€UCTBUS

Cdopmuposasieecs CHCTEMaTH4YeCKoe BJIa/ICHHE!
UCIIOJIb3YET OCHOBBI YINPABICHUS IE€PCOHAJIOM, BKIIOYas
BOIIPOCHI  OILIATBI  Tpyda OCHOBEI TCOPUN  YIPABJICHUA
CoBpeMEHHbIE HMHCTPYMEHTBI M  METOIBl  YIIPaBJICHUS
opraHuzanyell, B TOM YHCJIE€ METOAbl IIJIAHUPOBAHUS
JESITeIbHOCTH,  paCTpelieNieHHsl  MOpYyYeHHH,  KOHTPOJIS
VICIIOJIHCHMSI, IPUHATUS PELICHUI

12




2. Onucanue MKaJ OlleHUBaHUSA

2.1 llIkana ouenusanusn Ha Imane meKyu,e20 KOHmMpPOJia
* CTyIeHTBI, TIOKa3aBINKE YPOBEHb YCBOEHHs HUKE MOPOTOBOTO, HE JIONMYCKAKOTCS K POMEKYTOUHOM aTTECTAIUHU MO JUCLMIUIMHE.

dopma tekyuiero | OrcyrctBue  ycBoeHus | I[loporosbiit [TponBuHYTHIH (XOPOIIO) Bricokwuii (0TaM4HO)
KOHTPOJIA (HUKe OPOTOBOTO) (YIIOBJIETBOPUTEIILHO)
Brinonnenue He BbIMojHeHa unu Bce | Pemeno Oonee 50% 3ananus, | Pemeno 6omnee 70% 3amanus, | Bce 3aJaHUsl pelICHBI 0e3
MIPaKTUYECKOI0 3aJaHusl | 3aJjaHus petiensl | HO MeHee 70% HO €CTh OIIUOKH o1nO0K
HEMPaBUIBHO
Tect Menee 51% 51-79% 80-90% 91% u Gonee
2.2 Hlkana OUCHUBAHUA HA mane npwneofcymoqnoﬁ ammecmayuu (3attem U IK3aMeH 6 8uoe Umoz06020 mecma,
Kypcoeasa paboma)

dopma NPOMeKYTOUHOM
aTTecTaluu

OTtcyTcTBHE YCBOCHUS (HUKe

TOPOroBOro)

Ioporosrlii (YA0BJIETBOPUTEJIBHO)

IpoaBuHyTHIN (X0pPO1110)

BrIMoHEHHE UTOTOBBIX
TecToB (He MeHee 15
BOIIPOCOB HA BapHUAHT)

Memnee 51%

51-79%

80-90%

91% u Oonee
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3. TunoBble KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MAaTePHAJIbI, He0OX0AUMbIE /15l OLleHKH
3HAHMi, YMEHHUI1, HABBIKOB U (MJIH) ONBITA JeATeJIbHOCTH, XapaAKTEPU3YIOIINX 3TANbI
¢dopMupoBaHusi KOMIIETEHIIM B MIpollecce 0CBOEHUS 00pa30BaTeIbHO NPOrPaMMbI

®OH/I OHEHOYHbBIX CPEACTB /IS TEKYIIEI'O KOHTPOJIA

Jlabopamopnas paboma 1
HCCJIEJOBAHUE MEXAHUYECKOM XAPAKTEPUCTHKH
TPEX®A3ZHOI'O ACUHXPOHHOTI'O DJIEKTPOJABUT'ATEJIA
[{exp paboThl

Lenbto paboThl sBASICTCS H3y4YeHHE CIOCOOOB IONyUYEHHS MEXaHWYECKUX XapaKTepUCTHK
JIEKTPOJABUTATENICH, CHSITHE  MEXaHWYECKOM  XapakTepUCTUKH  Tpex(a3HOro  aCHMHXPOHHOIO
JIEKTPOJABUTATENII C KOPOTKO3aMKHYTHIM POTOPOM KOCBEHHBIM METOIOM, pacueT MeXaHHYEeCKOMH
XapaKTePUCTUKH TOT'O K€ AIEKTPOABHUIATENS 110 YTOYHEHHOH opmyre Kitocca, mocTpoeHne MOy dYeHHBIX
3KCTIEPUMEHTAIBHOMN U pacyeTHON MEXaHMUECKHUX XapaKTEPHUCTHUK.

IIopsSIIOK BEIMOJAHEHHUS Pa0OTH

1 3amumuTe OCHOBHBIC TEXHMYECKHE (MTACHIOPTHBIC) JaHHBIC UCIIONB3yEMBIX MAIIWH, allapaToB U
npuboOpoB.

2. CoGepure »iekTpuueckyro cxemy (puc.l.1) mist CHATHS MEXaHHYECKOH XapaKTEePUCTHKH
JJIEKTPOJIBUTATENSl M TPOU3BENUTE 3aIUCh MEXAHHUUECKON XapaKTepUCTHKH 3JIEKTPOABUraTeNs u
MOHWKEHHOT'O HAIIPSKEHHUS TIPH ITyCKe ABYXKOOPAUHATHBIM PETHCTPUPYIOIINM MIPHOOPOM.

3. Ilepecuuraiite MTOJTy9EeHHYIO SKCIIEPUMEHTATEHO MEXaHHYECKYIO XapaKTePUCTUKY
ANEKTPOJBUTATENS UISI HOMHHAJIHHOTO HANPSHKEHUS ¥ BBIUHCINTE KPATHOCTA €ro ITyCKOBOTO H
KPUTHYECKOTO MOMEHTOB.

4. Tlo yrounenno# popmyne Kiocca paccunraiite MEXaHUYECKYIO XapaKTEPUCTUKY UCTIBITHIBAEMOTO
AJIEKTPOIBUTATETIS.

5. IlocTpoiiTe B OgHOW CHUCTEME KOOPAMHAT 3KCIEPUMEHTAIbHYI0 U PacueTHYI0 MEXaHMYECKHe
XapaKTepPUCTHUKH AIIEKTPOBUTATEISL.

[ToyueHHy!0 3amMcCh MEXAaHWYECKOH XapaKTEPUCTUKH IPU TOHMKEHHOM HANpsDKSHUU
HEO0XOIUMO TIEPECUUTATh K HOMHHAILHOMY HAIIPSDKEHUIO dJIeKTpoABHrarens. s 3Toro HeoOXoammMo
BOCITOJTb30BATHCS 3AMMCHIO HANIPSHKEHUS BO BPEMSI ITyCKa dIIEKTPOIBUTATENSI H YUECTh, YTO BpAIAIOIINI
MOMEHT AaCHHXPOHHOTO 3JIEKTPOJABUTaTeNs TPSMO NPOMOPIUOHANICH KBAApaTy IPHIOKEHHOTO
HanpspkeHus, Pesynprare cBect B Ta0um. 1.1,

Tabnuma 1.1
DKcnepumeHmanbHas MexaHuieckas XapaKkmepucmux
9eKmpodsucamens

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

, 1/¢

M(U),

U,B

M(U)

Mu =Pu/®r=Pn/0,105*ny=
Mm=Mn/My =
Mg==My/Mn=
[Tepexo/1 OT CKOJIBKEHHS K YaCTOTE BPAIIIEHHS 110 COOTHOIIEHHIO:
@ =ap(1—sS),

rae an = mno/l30 = 0,105 ng — CMHXpOHHAS YacTOTa BpallleHHs dJIEKTpoABUraTens, 1/¢.
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K. 4.

MexaHU4YeCKyl0 ~ XapaKTepUCTHKY  Tpex(a3HOro  aCHHXPOHHOTO  3JICKTPOABHUIaTEIIs
PacCcUMTHIBAIOT TI0 YTOYHEHHOU (hopmye Kiocca, MpUHSB OTHOIIIEHHE aKTUBHOTO COMPOTHBIICHUS (a3bl
0OMOTKHM cTaTropa K MPHUBEIECHHOMY AaKTHBHOMY CONPOTHBIEHHIO (ha3bl OOMOTKHM pOTOpa, PaBHOMY
SIMHUIIC U 337aBasiCh 3HAUYCHUSAMU CKOJIBkeHus oT 0 1o 1:

_ 2M(1 +s)
S/S, + S¢/S + 25,
rae M — MaKCHUMaJbHBIH (KPUTHYCCKHM) BpaIlarolIuii MOMEHT IBHTATEeNsI, OIpPEAeNIIeMBIN 110
JKCIIEPUMEHTAIBHBIM JaHHBIM, H-M;
Sk — KPUTHYECKOE CKOJBKEHHE, COOTBETCTBYIOIIEE MAKCUMAIILHOMY BpaIllarolieMy MOMEHTY JBHUTATEs.

3HaueHue Sk B3ATh 10 IKCIICPUMEHTAILHBIM JaHHBIM.,
Pesysbratel pacuera cBectd B a0 1.2,

Tabnuma 1.2
Pacuemnasn mexanuueckasi Xapakmepucmuxa 3J1eKmpoosusamerst

S 0 S=Sy= 0,1 S=Sk= 0.3 0.5 0.7 1.0

o,1/c

M, H*m

Ko 5.

DKCIEPUMEHTAIBHYIO U pacYeTHYIO MexaHu4eckue xapaktepuctuku o= f(M) ctposrt B oxHoit
cucteMe KoopauHart (puc.1-2), ¢ ykazaHuEM XapaKTEPHBIX TOYEK: HOMUHATBLHOTO PEKUMA, KPUTUUECKOTO
W TYCKOBOTO, a TakXe peXHMa Ui MHHAMAJIBHOTO BpAIAFOIIETO MOMEHTa B ITyCKOBOM 4acTh
MEXaHUYECKON XapaKTEePUCTHKH.

w, 1/c

™M,
H¥>™*M

Puc.1.2. DxcniepuMeHTaNbHAS U pacdeTHAS MEXaHUIECKas XapaKTePUCTUKHA aCHHXPOHHOTO IBUTATENS
TUNAa M HOMHHAJILHOH MOIITHOCTBIO KBT.

B BBIBOmax mo paboTe OTMETUTh CTENCHb COBIAACHHUS SKCIICPUMEHTAIBHONH W PacCUETHOH
MEXaHUIECKUX XapPaKTePUCTHK W 3aBUCHUMOCTH BPAIIAONIETO0 MOMEHTAa ACHHXPOHHOTO JBHUTATEIS OT
HaIpsHKCHUSL.

HaPlMeHOBaHPIe, THUIIBI U TEXHUYCCKHE TaHHbIC UCITOJIBb30BAHHBLIX allliapaToB, MalllMH U l'lpl/lﬁ()pOB

®OHJI OIIEHOYHBIX CPEJCTB JJIS1 IPOMEXKXYTOUYHOMN ATTECTALIUU

KOMIIVIEKT TECTOB nJ1s1 npoMesKyTOYHOIi aTTecTaliny (3K3aMeH) Mo TUCHUTIHHE
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Hudposbie TpanchopManuu, HHPOPMAIUOHHBIE TEXHOJIOTUHI

KoMIIeKT 01leHOYHBIX MAaTEPHAJIOB M0 AUCHHUILINHE DJIEeKTPONPUBOA U
3jeKTpoodopyaoBanne (komnerenus IK-2).

3a,I[aHI/I5[ OTKPLITOI'O THIIA — 2 MHUH. Ha OTBCT, 3alaHUs 3aKPBITOI'O THUIIA — 5 MMH. Ha OTBET.

Ne
.1

3amanue

BapI/IaHTBI OTBCTOB

Bepnbsiit otBeT
nim Ne
BEPHOTO
OTBETA

dopmupyemas
KOMIIETCHIIMS

3a,HaHI/I${ 3aKPBITOI'O THUIIA

[Tpu xakoM 3HaYECHUU
HanpspkeHust Uo Ha
3aKMMax
ITyCKaeMOoTo
ACUHXPOHHOTO
JBUTATENs TPHUBOJA
TEXHOJIOTHICCKON
YCTaHOBKH
SNIEKTPUYECKasi CETh
oTHaET
MaKCUMAaJIbHYIO
MOIIHOCTE?

Uo=Uxn

Uo=0,5Un
Uo=0,7Un
Uo=0,8Un

Uo=Uwx

I1K-2

Kaxoit
3NEKTPOIPUBOJ
MOJTYYHII
MPEUMYILECTBEHHOE
pacmpocTpaHeHHue B
CEJIbCKOXO03SIMCTBEHH
OM TIPOU3BO/ICTBE:

CUHXPOHHBIN
ACUHXPOHHBIN

IIOCTOAHHOI'O TOKa

ACUHXPOHHBII

Vkaxnre
npeiebHOe
HOPMHPYEMOE
3HaYEHHE CHIDKEHUS
HaNPsDKEHUS Ha
3aKMMax
ACHHXPOHHOTO
JIBUTATENIS TIPUBOJIA
TIPH ITyCKe:

10% ot Uy
20% ot Uy:

5

30% ot Uy:

5

30% ot Ug;

Ykaxure
npeiebHOS
HOPMUPYEMOE
3HAYCHUEC CHNKCHUA
HaIIpsHKCHUA Ha
3aKUMax
paboTaroriero
ACUHXPOHHOTO
JIBUTATENS TIPU
MyCKE JIPYroro

10% ot Uy
20% ot Uy
30% ot Uy

30% ot Uy

Kakne
XapaKTepI/ICTI/IKI/I
AJIEKTPOTIPUBOJIA
SIBJISIOTCSI OCHOBO#
ero BeIOOpa 110
MOIHOCTH:

TexHoJIOrn4IecKue;
Harpy3ounsie;

DHEpPreTUIeCcKue;

Harpy3ounsie;
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6. | IIpu xakux 0,3 u MeHee 0,3 u MeHee
3HAYCHHSAX MOMEHTA
Tporanus pabouero 0,5 1 menee
MEXaHUu3Ma 097 U McHee
OTHOCHTEIIBHO
HOMHHAJIBHOTO
(Myp/Mapy) cUUTAIOT
MyCK
3IIEKTPOIPHBO/IA
3TOTO MEXaHHU3Ma
nérxkum?

7. | Jmnst moctossHHON 1; 1;

Harpy3Ku

3ne£¥ponp1/nsozla 11%;
ko3 pumeHt 1,5;
(hopMEI eTo

Harpy304HOU

JAarpaMMsl paBeH;

8. | dug mamo 15; 5;

UHEPLUUOHHOTO )
AJIEKTPONPUBO/IA €TI0 10;
ko3 urmeHt 5:

MHEPLUH MCHEe:

9. | DnekTponpuBo cJ1a00 MHEPLIMOHHBIM, CHJIBHO
MOJIOYHBIX c . MHEPLHUOHHBIM,
CemapaTopos peIHE HHEPLIUOHHBIM;

ABJLACTCAL. CHJIbHO UHEPIIMOHHBIM;

10. | Yxaxure popmyny, | My = Mmo+(MmH - Mmo)(om | Mm = Mmot+(Mwmn
KOTOpast OMHMCBIBACT | /iy ;)3 - Mmo)(om
MCXaHHYECKHE /O)MH)O
XapaKTePUCTUKH Mwm = Mmo+(MwmH - Mmo)(om
rpy30M0AbEMHBIX /(,JMH)2
MEXaHU3MOB!

Mwm = Mmo+(Mwmt - Mmo)(om
lomn)°

11. | Ykaxute popmyiy 1 U > |Mcr.+02
0 pacyéry e M.
NpE/IeIbHOTO YPOBHS U > M CTP* + 0,2
HHTAOIIET0 > =
HaIpsHKSHUS IPU M K>
MyCKEe aCHHXPOHHOT'O
ANIEKTPOIPHBO/IA: 2

T M« +0,2
> =
M H*
3
U . > M. +0,2
™ =

MH*
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12. | B popmyne pacuéra | Y enpHbIC 3HEpPro3arpatbl Ha | Y aeabHbIC
MOIIIHOCTH Ha W3MEIBYEHUE €IUHULIBI S3HEpPro3arparsl
HPUBOAHOM Baly MPOYKIIHI Ha U3MEIbYEHUE
JABUI'aTCIIA I'NITaBHOT'O €IMHULIBI
3JIEKTPOIIPUBO/IA CkopocThb IBHIKCHHS POIYKILHH
JPOOUIIOK U M3MEIBYAEMOro MPOIyKTa.

HU3MCJIBUYUTCIICU KO3(1)(1)I/H_[I/I6HT

xopmos: P = kxa Qu COTIPOTHUBJIEHUS IBUKEHUIO

| nmapameTp a

o3HAYACT: MIPOIYKTA U3MENIbYCHHUS.
Koadduuumenr 3amaca.

13. | B popmyne pacuéra | Vrou HakioHa moBepxHoctd | Koaddunment
MOIIHOCTH Ha JABHKCHUS K TOPU30HTY. COIIPOTUBIICHUSA
IMPUBOJHOM BaJly JIBHOKEHUTIO
JBHTATeNIs CKopocCTh NBUKEHUS
DIEKTPONPHBO/A Kosdduument
KoHBekepa : Px = CONPOTHBIIEHHS IBUKEHHIO.
9,81Q(cL # H) Inn
napamerp ¢ Koad¢urment 3anaca.
03HAYaeT:

14. | B popmyne pacuéta | Yron HakiaoHa nmoBepxHocTH | Koaddumment
MOIITHOCTH Ha JIBUJKEHUS K TOPU3OHTY TpEHUs —
IIPUBOAHOM Bally JIBUKEHUS
IBUraTeNs CKopoCTb IBUKEHUS
SJICKTPOIIPHBO/A Koaddunment tpenus —

MEXaHUu3Ma JIBIDKCHHUS
MEPEABMIKCHUSA
MOOHUIILHOTO Koaddumnuent 3amaca
KOPMOpa3IaTurKa:
Py = uGv / nn
apamerp p
03HAYaeT:
3aaHusi OTKPHITOrO TUNA (B T.4. IPUMEPHBIE BOMPOCHI K 3aUeTy/9K3aMEeHY)

1. Bormpoc OTtBet I1K-2

1. | Yro BXOUT B Ha3bIBAIOT DJIEKTPOMEXAHUYECKYIO CUCTEMY,
COCTaB COCTOSIIIYIO B OOIIIEM BHJIE U3
AJNIEKTPOINPUBOJA? | AJEKTPOABUTATEILHOTO, TPEOOPa30BaTEIHLHOTO,

MEePEAATOYHOTO U YIIPABIISAIOIIETO

YCTPOWCTB M MPETHAZHAUYCHHYIO JIJISl IPUBEACHUS
B JIBU’KEHUE UCTIOJTHUTENBHBIX OPraHOB

paboueit MalTMHBI U YIIPABICHUS 3TUM
JIBJKEHHEM.

2. | OcHOBHOE OCHOBHOE Ha3HAYEHUE AJIEKTPONPUBO/IA, KAK
Ha3HauYeHHE TEXHOJIOTMYECKOM 3JIEKTPOYCTaHOBKH, -
aJeKTponpuBosia? | mpeoOpa3oBaHUE IEKTPUUECKONU SHEPTHH B

MEXaHUYECKYIO SHEPTHUIO ABUKEHUS
HCIIOTHUTEIIBHBIX
OpraHoB MalIMH U MEXAHU3MOB.

3. | Yro Takoe Pabouast mammmna B BUE IPOU3BOJACTBEHHOTO
MeXaHu4ecKas MEXaHu3Ma CO3/1a€T Ha IPUBOJHOM Bally MOMEHT
XapakTepUCTUKA? CTaTUYECKOM Harpy3ku Mm, 3Ha4€HHE KOTOPOTO

ompezieIeHHBIM 00pa30M CBSI3aHO C YTIIOBOU
CKOPOCTHIO TPUBOJAHOTO BaJla MEXaHU3MA Wy
4. | K He 3aBucsnieit ot | Takyro XapakTepUCTUKY UMEIOT BCE
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CKOpOCTH rPy30M0IbEMHBIC MEXaHU3MBI (JIEOCIKH, KPaHBI,

MeXaHU4ecKas TUQTHL U AP.) U MEXaHU3MBI, Y KOTOPBIX

XapaKTEPUCTUKE OCHOBHOW MOMEHT Harpy3ku — 3TO MOMEHT OT CHJI

OTHOCSTCS. TpeHUsI IBUXKEHUS (KOHBEWEpHI JICHTOUHEIE,
LIEMTHbIE, CKPEOKOBBIE H JIP.).

5. | K JIunetino - Takol xapaKTepHCTHKOMN 001a/1aeT yCTaHOBKA C
BO3pacTaroLast TE€HEPAaTOPOM MOCTOSTHHOI'O TOKA HE3aBUCUMOTO
MeXaHu4ecKas BO30Y>KJCHUS IPU TTOCTOSIHHOM CONPOTHUBICHUHN
XapaKTEPUCTUKE Harpy3Ku, U3MEJIbYUTEIN COYHBIX KOPMOB
OTHOCSITCS PEXYILEro TUIIA.

6. | K Henuneiino - Takyro XapakTEpUCTUKY UMEIOT LIEHTPOOEKHbIE
BO3pacTarolei ) MEXaHU3MBI, U B YaCTHOCTH, IIECHTPOOEKHbBIE
MeXaHu4ecKas BEHTUJISITOPHI U IICHTPOOESKHBIE HACOCHI,
XapaKTEPUCTUKE paboTaronirie 6€3 MPOTUBOIaBICHUSI.

OTHOCATCS

7. | K Henuneiino - OrpanudeHue 1o cKopocTu He0OX0UMO, TaK KaKk
yObIBaroeit npu @y = 0 MOMEHT Harpy3Kku paBeH
MeXaHu4ecKas 0EeCKOHEYHOCTH, uTO HepeanbHO. [TogoOHas
XapaKTEPUCTUKE XapaKTEePUCTHUKA CBOWCTBEHHA TJIABHOMY MPUBOTY
OTHOCSITCS METAIIPEKYIIUX CTAHKOB (TOKAPHBIX,

(bpe3epHbIX, CBEPIMIBHBIX U JIP.).

8. | PeakTuBHBII MOMEHT | Bo3HUKaeT npu ABM>KEHUHM MEXAHU3MOB U BCETAA

9TO HaIlpaBJICH IMTPOTUBOIIOJIOXKHO HalIPpaBJICHUIO
JABHIXCHUS. On BCETAa SABJIACTCA TOPMO3HBIM, TaK KaK
O6YCJ'IOBJ'I6H CUJIaMU TPCHUA-ABUIKCHUSA.

9. | AKTUBHBI MOMEHT | CO3/1a€TCSl HE3aBUCHUMO OT HAJIUYHS U

91O HaIlpaBJICHUS IBYIKCHUS U SBIIACTCS
olHOHanpaBieHHbIM. OH MOXET OBITh U
TOPMO3HBIM H JIBIXKYIIUM, TaK KaK 00yCJIOBIIEH
BHEIIIHEN OJHOHAIIPABICHHOW CUJIOW, B KAYECTBE
KOTOPOM MOXET BBICTYIIATh BEC Ipy3a, CUia
yapyro aeGopMUpOBaHHOTO JIEMEHTa, HAoP
JKUJIKOCTH.

10. | EctecteBennas EcTtecTBeHHas XxapakTepucTUKa OJHA U
MEXaHH4YeCKas COOTBETCTBYET HOMUHAJILHBIM yCIIOBUSIM
XapaKTEePUCTHKA ANEKTPONUTAHUS MPU OTCYTCTBUM BHEITHUX
JIBUTATEJS 3TO COTIPOTHUBIICHUN B DJIEKTPUUECKUX IIETIAX

JIBUTaTeNsl.

11. | UckycTBeHHas HckyccTBEHHBIX MEXaHUYECKUX XapaKTEPUCTUK
MeXaHu4ecKas MO3KET OBITh MHOXECTBO 33 CYET U3MEHEHUS
XapaKTepPUCTUKA YCIIOBHH JIEKTPONMUTAHUS U BKIIFOUCHHUS BHEITHUX
JIBUTATENS 3TO CONPOTHUBIICHHUS B LIETH 3JIEKTPOABUTATEIIS.

12. | Kakue nBurarenn | AcHHXpOHHBIE dneKTpoaBurarenn (AJl)

MOy YW MOJTyYUIIN HauOOoJbIIee MTPUMEHEHHE B

HauOoJIbIIee CEIbCKOXO035MCTBEHHOM 3JIEKTPONPHUBOJE, TaK KaK

pacupoCTpaHEHUE | UMEIOT MPOCTYI0 KOHCTPYKIIMIO, MAITYIO

B HAPOJHOM CpPaBHUTEIBHYIO CTOMMOCTbD, HaJICKHBI B YIOOHBI

XO3SIICTBE. B MOHTaKe ¥ dKcIuTyaranuu. OHH ObIBAIOT IBYX
THTIOB: C KOPOTKO3aMKHYTBHIM POTOPOM U C
(a3HbIM.

13. | koryma mpoucxoaut | OH BO3HHMKAET MPH TMEPETOPAHUH TIABKOM

HC

BCTAaBKU MPEJIOXPAHUTEINS 0JTHON (a3bl, IpU
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IIPENYCMOTPEHHBIN
omHO(Da3HbII
pexKUM
ACHHXPOHHOT'O
nBurareis’?

00OpbIBE OAHOTO U3 (Pa3HBIX IPOBOJOB U T.1. B
3TOM citydae Tpexdaszabiii A/ okaspiBaeTcs B
pexxkuMe 0THO(GA3HOTO HA TUHEHHOM HaPSHKEHUN
nByx octapuuxcs (as. [Ipu mycke on He Oyner
BpallaThCs, TaK KaKk HE Pa3BUBACT IIyCKOBOTO
MOMEHTA, a Mpu padoTe ero AajibHeinIIee
COCTOSIHME 3aBUCHUT OT Harpy3Ku Ha BaJly.

14. | Yto HE0OX0aUuMO Ha nepuon mycka mycKoBy0 0OMOTKY 0gHO(a3HOTO
caenath juis mycka | AJl win 9acth 06MoToK Tpexdastoro A/l
ACHHXPOHHOTO UCIIONIB3YEMYIO B Ka4€CTBE MyCKOBO, MOKIIFOYAOT K
BATATENIS B ceTH uepe3 (ha30CIBUIAOIIHE STIEMEHTHI B BUJIE
oHO(AZHOM pe3ucTopa WM KoHJeHcaTopa. JTo Heo6on£HMo TUIST
peKuME? co3nanus (ha3oBOro cBHUra TOK B IyCKOBOIi 00MOTKE

OTHOCHUTEINIFHO TOKa B paboueii, B pe3yipTare
KOTOPOTO BO3HUKAET IMyCKOBOM BpalaroIiiii MOMEHT.

15. | B yem otnuumne Otmuune CJI ot A/l cocTOUT B TOM, UTO UX POTOP
CUHXPOHHOT'O OT (MHIIyKTOp) MpEeACTaBIsET COOOM ANEKTPOMArHUT,
ACHHXPOHHOT'O MTOCTOSIHHBIA MAarHUT WJIHM SIBHOTIOJIFOCHYO
JaBUrarens? MarHuTHyto cucreMy. B pesynbrare potop C/]

BpAILla€TCs IO HAIIPABJICHUIO U CTPOTO C TOU KeE
4aCTOTOM BpallleHUs, YTO U BpalllatoIIeecs
MarHMTHOE I10JI€, CO3JaHHOe OOMOTKOM cTaTopa.
Ortcro/1a ¥ Ha3BaHUE 3TOTO BUJA SJIEKTPUUECKUX
MAallUH — CUHXPOHHbLE.

16. | IIpeumyriecTBa u [TpenMy11eCTBOM KOJUIEKTOPHBIX JBUTATEIICH
HEJIOCTATKH SIBIISICTCSI BO3MOYKHOCTD MOJTyYCHUSI KOHCTPYKTHBHBIM
KOHHCKTOpHOFO IIyTEM HOBI)IHICHHE)IX YTJIOBBIX CKOPOCTCHU BpalllCHUA,
IBHTATe/s Hall YTO BEJET MPHU TOH )KE MOILIHOCTH AJICKTPOBHUIATENS K
ACHHXDOHHBIM. CHIKEHHIO Er0 MacChl, & TAKIKE JIOCTYTHOCTh

IJIAaBHOT'O UBMEHCHU S YIJIOBBIX CKOPOCTCU BpalllCHUA B
mupokoM Auanaszone. [lo cpaBuenuio ¢ AJl k
HEJI0CTaTKaM 3THX JBUTATEIICH CIeIyeT OTHECTH
OOJIBIITYI0 KOHCTPYKTHBHYIO CIIOXKHOCTD, OoJiee
BBICOKYIO CTOMMOCTD M IMOHMXXCHHYIO HaJIC)KHOCTD,
HPEkKJIe BCErO W3-32 HATMUHS KOJUIEKTOPA.

17. | loka3aremu OCHOBHBIMU IIOKA3aTENSIMHA, KOTOPBIMH
KOTOpPbIMH OLIEHUBAETCS MPOLIECC PETYIUPOBAHUS YTIOBOK
OLICHNBACTCA ckopoctu DI sBisroTCS: AMana3ox
PeryMpoBaHue PEryJIMpOBaHMUs, TIIABHOCTH PETYIMPOBAHHS,
HICKTPOTIPHBO/A. CTaOUITBFHOCTD 33JTAHHOM CKOPOCTH, HAIlPaBJICHUE

pEryJIupOBaHMs, TOMyCTUMAas Harpy3Ka Ha
Pa3HbIX YaCTOTaX BPALEHUS U SKOHOMUYHOCTb
pEryJIupOBaHUSI.

18. | 'enepaTopHOE PexxuM reHepatopHOro TOPMOKEHHS JOCTUTAETCS

TOPMOXKEHHE-ITO.

IIPU YTJIOBBIX CKOPOCTSIX MO XOJy BpalleHUs
AIIEKTPOJIBUraTENsl, IPEBBILIAIOIINX €70 CKOPOCTh
UJeabHOTO XO0JIOCTOTO XoAa. B aToM ciyuae
DHEPIrHUsl TOPMOKEHUS TOCTYIIAET
(pexynepupyercs) B 2JIEKTPHYECKYIO CETh B BUJIE
MOTOKA 3JIEKTPUUECKOM SHEprun 00paTHOrO
HanpasieHus. [Jns AT I1B pexum
TFE€HEPATOPHOI0 TOPMOXKEHHSI HEBO3MOXKEH, TaK
KaK Y HET0 OTCYTCTBYET CKOPOCTb UJCaIbHOTO
X0JIOCTOr'0 X0/1a.
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19. | Topmorxenue PexxuM TOpMOKEHUs IPOTUBOBKIIIOUEHUEM UMEET
IPOTUBOBKJIIOYEHU | MECTO IIPU BPALLICHUHU HJIEKTPOABUraTENs IPOTUB
€M-3TO. HaIpaBJICHUS ICUCTBUS €r0 MOMEHTA. Takoun

PEKUM MOXKET OBITh IOCTUTHYT JIHOO
pEBEPCUPOBAHUEM AIEKTPOABUTATENS HAa XOMY,
71100 BBEJICHHEM BHEIIHUX CHIIOBBIX PE3UCTOPOB
B 1ens saxopst — y AIIT wim B nens poropa —y
AJl ¢ dha3HBIM POTOPOM M NMPHU HATUIHH
AKTUBHOT'O MOMEHTA Harpy3KH.

20. | Aunamuueckoe PexxuM AMHaMUYECKOro TOPMOKEHHUS

TOPMO>KEHHE ITO. OCYILIECTBJISIETCS IEPEKIIIOUEHUEM LIeTIEH
BPALLAIOILEroCs 3JIEKTPOIBUTATENSI HA PEXKUM
ABTOHOMHOT'0O I'€HEPATOpa C HArpy3Kou, HarpuMmep
B BUJie OajutacTHOro peocrata. B aTom pexnme
SHEPrUsl TOPMOKEHUS MOIJIOIAETCS
AJIEKTPOABHUraTeNIeM U CHJIOBBIMHU PE3UCTOPAMH,
BBI3BIBAsI UX HArpeB.

21. | OcHOBHBIE MOIIHOCTb 3IEKTPHUUECKOr0 IPUBOAA
TpeOoBaHUs K OIIPEEIAETCS MOLHOCTHIO UCIIOJIb3YEMOT'0 B €r0
JIBUTaTeIsIM COCTaBe JIBUTATEIs, KOTOPbIH JODKEH UMETh B
AIIEKTPONPUBOIOB | Tporiecce paboThl JOITyCTUMYIO TeMIIepaTypy
C BBIOOPOM 110 HarpeBa, HaJIe)KHO 3aIlyCKaThCsl IPU BO3MOXKHBIX
MOIITHOCTH. CHIDKEHUSIX TTUTAIOUIETO HAPSOIKCHHUS, YCTOWYHBO

paboTaTh NpU BOSHUKHOBEHUHU PA3IMUHBIX
BHEIIHUX BO3MYIICHUMN.

22. | Yro sBusiercs OcHoBoii pacuera MOIIHOCTH
OCHOBOM pacyera AJIEKTPOJIBUraTeNsl MpHUBOJA B JHOOOM pexume
MOIIHOCTH palboThl CIY>)KUT €r0 Haspy30yHas ouazpamma,
JIBUTATEIIS? KOTOpasi TIOKa3bIBAeT HM3MEHEHHE BBIOPAHHOTO

nokasaresnsi Harpy3ku L JBurarens B TeUYEHUH
XapaKTepHOTo Nepro/ia BPEMEHHU, T.€. HE0OX0AUMO
umets  3aBucumocth  L=f(t).  Ilokasarenem
Harpy3ku L moryT ObiTh: TOK |, moTpeGsemblit
JIBUTATEJIeM; MOMEHT Harpy3ku M Ha ero Baiy;
MOIIHOCT P Ha Baly WIM ToTpedssiemas
JIBUTATENIEM U3 CETH.

23. | Kak o0o3Hauaercs pexxumbl:  S1-  TMPOMOIDKUTENBHBINA, S2-
Ha JIBUTaTeNe KpPaTKOBPEMEHHBIH, S3- MOBTOPHO-
pa3Iu4HbIe KPaTKOBPEMEHHBIW ®  S6- mepeMexaromuiics
PEKUMBI pabOThI? | ABJISIIOTCA ~ OCHOBHbIMU, A S4-  TOBTOPHO-

KPaTKOBPEMEHHBIH C 4YacThIMH ITycKamu, S5-
MOBTOPHO-KPAaTKOBPEMEHHBIN C YaCTHIMU ITyCKaMH
17§ ANIEKTPHUECKUM TOPMOYKEHHEM, S7-
NEePEeMEKAIOIINICA ¢ YacThIMU peBepcaMu U S8-
NepeMeXarouuiics ¢  M3MEHEHHEe  CKOPOCTH
BpALLCHUS — 00NOTHUMENbHLIMU PEKUMAMH.

24. | 3auem B mporecce pabotsl aurarens OI1 gacte
paccuuThIBaTh npeoOpa3oBbIBAEMOM WM DJHEPruM TepseTcss B
MOITHOCTb caMoOM JIBUTraTesie, BbI3bIBas ero Harpes. M3BecTHO,
JIBUTATEIS IO YTO IpPH HArpeBe H30JSLUHN JBUTATENs CBEpX
JIOITyCTUMOMY JIOITyCTUMOW (HOPMHUPYEMOi) TeMIiepaTypbl CPOK
HarpeBy? CIy>KObl  M30JIILIMM, A  COOTBETCTBEHHO M

21




JIBUTATENsl, COKpaIlaeTcst BABOEe Ha Kaxple §...10
IpaycoB neperpesa. Takum oOpa3zom,
HOMHHAJIbHAST ~ MOINHOCTh, YKa3plBaeMas Ha
MACHOPTHOM IIUTKE 3JICKTPOJBUTATENS, SIBIISICTCS
MpelenbHOW C TOYKH 3PEHHSI €r0 JOMyCTUMOTO
HarpeBa M JIUKTYETCS KJIACCOM HAarpeBOCTOMKOCTH
MCIIOJIb3YEMOM B IBUTATEIIC H3OJISIUH.

25.

OCHOBHOM METOJI
U3MEPCHHUSI HarpeBa
nBurareis?

OcHOBHOI METO.I OTpeICIICHUS
TEMIEPATypbl OOMOTOK AJIEKTPUYCCKUX MAIIUH —
METOJ  CONPOTHBIICHHS, 3aKIIOYAIOIIMICT B
ONpEIETICHUU Cpe/HEeN TeMIepaTypbl 0OMOTKH T10
W3MEHEHUIO €€ CONPOTHUBIICHUS ITOCTOSHHOMY
TOKy. MeTon TepMOMETpa HCIOJIB3YIOT B TeX
CiIy4asix, KOorja MeTOJ COPOTHUBIICHHS 110 KaKUM-
100 MPUYNHAM HEJb3s IPUMEHHUTb.

26.

KaxoBa
MMOCTOSIHHAs
BpEMEHHU Harpena
JUIS. OOJBIINHCTBA
AJIEKTPUUCCKUX
JBUTaTeIei
UCIOJIb3YEMBIX B
CEJIbCKOM
Xo3siicTBe?

JUis  OONBIIMHCTBA  BJIEKTPOJBUraTesei,
HCIIOJIb3YEMBIX B CEJIbCKOXO035IICTBEHHOM
IPOM3BOJICTBE, IOCTOSIHHASI BpEMEHU Harpesa Ty =
15...25 MMH W TpU TpPEeIBApPUTEIBLHOM pacyeTe
MOIIHOCTH JBUraTels MO JIOMyCTUMOMY HarpeBy
MOXET OBITh IpUHATA HAa ypoBHE Ty = 20 MuH.
[Tocne BbIOOpa  3IEKTpOJABUIATENsl  CpeaHee
3HaYEHUE IOCTOSHHOM BpPEMEHM HarpeBa (MUH)
MOXET  OBITb  YTOYHEHO 10  ¢opmyIe,
peUI0KEHHON 1.T.H., 1pod. JL.IL.III1nyKkoBbIM.

217.

Yro Takoe npsiMoun
croco0 mycka?

3T0  Haubojee HPOCTOH U HIMPOKO
UCTIOJIB3YEMBIH crloc00, KOTJa 3JIEKTPOIBUTaTENb
HENOCPEACTBEHHO IOJAKIIIOYAETCS Ha  IOJIHOE
HallpsDKEHUE dJIEKTpUdecKkor cetu. [Ipsamon myck
JIOIYCTUM U1l MUKpOAJIeKTpoasuraTenei u AJl ¢
KOPOTKO3aMKHYTBIM POTOPOM MOIIHOCTEIO 110 100
KBT ¥ B HEKOTOpBIX Cilydasix A KOJUIEKTOPHBIX
AJIEKTpoJIBUTaTeseil MomHocThio Menee 0,8 kBT.
JUis  mpsiMOro  TMycKa XapakTepHbl OoJbIlne
ITyCKOBBIE TOKHU ANIEKTpOIBUraTesIen u
3HAYUTEINIBHBIE yIapHbIE MOMEHTBI U YCKOPEHUS B
cucreme OIl. IlocnenHee He Bcerna J0MyCTHMO
uig  psaaa  pabounmx MalMH M MEXaHH3MOB.
Hampumep, B DIl rpy3onoabeMHBIX U
TPAHCIIOPTHBIX MalIVH U MEXAHU3MOB
3HAYUTENIbHbIC YJapHbIE MOMEHTHI U BbI3bIBAEMbIE
UMH OOJIbIIIME YCKOPEHHMS MOTYT HapyLIUTh WX
paboTOCIOCOOHOCTh M TNPUBECTH K  aBapuU.
[TosToMy mpsiMOM crOCOO TycKa Ha3bIBAIOT
(GKECTKUMY.

28.

Msrkuit cnoco0
mycKa.

Cnocob nycka noevluienuem HanpsHceHus
numaHus OT HyJId 10 HOMHUHAJIBHOTO, TPUMEHSIOT
C LIENbI0 CHI)KEHUS OPOCKOB TOKa M MOMEHTOB
anekTpojasurarens npu  nycke. Ilyck: OII
CTAHOBUTCS YIPABJISEMBIM U €ro Ha3bIBAIOT
«MATKMUM». TakuM crmocoOoM MOXKHO IycKaThb
JJICKTPOJIBUIaTeNN KaK IEPEMEHHOI0, TakK U
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MOCTOSTHHOTO ToKa. Ha mpakTuke 1isi peanu3anuu
JAHHOTO criocoba mycKa HE00X0INMO
HCIIOJIB30BAaTh WMHJIWBHUIYAIbHBIA PEryJIupyeMblid
HUCTOYHUK DJICKTPOIUTAHMS COOTBETCTBYIOMICH
MOIIHOCTH, T. e. Crioco6 TpeOyer
JIOTIOJTHUTEIBHBIX 3aTpar. Bmecrte ¢ TeM, 3TOT
CIoco0 DSKOHOMHUYHBIM, ITOBBIIIACT HAACKHOCTh
DIl u Hamren MUPOKOe MPUMEHEHHUE I MyCcKa |
OZHOBPEMEHHOI'0 perynupoBaHus yIJIOBOHM
CKOPOCTH 3JICKTPOBHUIATEICH MOCTOSHHOTO TOKa
u AJl, wucnomp3yeMblx B  COBPEMEHHBIX
ABTOMATH3UPOBAHHBIX OI1 CHUJIOBBIMH
MIOJTYTIPOBOTHUKOBBIMH MPEOOPa30BATEIISIMHU.

29.

Pe3ucropublit
croco0 mycka.

Pezucmopnutil cnocoob nycka,
3aKJIIOYAIOLIMICS BO BBEIEHUU B TIJIABHBIE
CUJIOBBIE LIETIH JBUTATeNIel IyCKOBBIX PEOCTATOB,
KoTopple mocie nycka OIl yacTuyHO MM
MOJIHOCThIO ~ IIYHTUPYIOT. JlaHHBIH  cmoco0
MO3BOJISIET ~ OTPAaHUYUTH  ITYCKOBBIE  TOKH
AIIEKTPOJIBUTATENICH U OJHOBPEMEHHO 00ECTIeYUTh
Oonee MSTKHE MEXaHUYECKHX XapaKTePUCTUKU
JIBUTATEJIC, B YAaCTHOCTH B pEeXHME Iycka. B
1[eJIOM, CIIOCOO HEIKOHOMUYHBIH, TaK Kak B
pe3ucTopax, BKIIOUYEHHBIX B CHJIOBBIE LEIIH,
TepsieTcs 3HaUMTENbHAsi MOIIHOCTh. BmecTe ¢ TeM,
Crocod J0CTaTOYHO JOCTYIHBIM U TO3BOJSET
OCYILECTBUTH YIPABISEMBIN MyCK. DTO 0COOCHHO
BaXHO i1 OIl MOgbeMHBIX M TPaHCIOPTHBIX
MEXaHM3MOB, TaK KaK 3a CYeT TIOHWXEHHON
KECTKOCTHU MEXaHUYECKUX XapaKTEPUCTUK
JaBurarenss oOecreunBaeTcsl HATSKEHUE TPOCOB,
BBIOOpPKA 3a30pOB U Ap. U Oe3y/1apHOoe U IUIaBHOE
nepeMelIeHHe TPY30B.

30.

ITyck
NEPEKIIIOYEHUEM CO
3BE€3/1bI HA
TPEYTOJIbHUK.

Ilyck  nepexnoyeHuem co «36e30b1» Ha
«mpeyeonibHuK» TPUMEHSIOT Uil  Tpex(da3HbIX
KOPOTKO3aMKHYTBHIX A/l ¢ coequHEeHnEM 0OMOTKH
craTopa B paboueM peKHME TI0 CXeMe
«TpeyroiabHuK». C Lenpl0 CHUXKEHUS ITyCKOBOTO
TOKa OOMOTKYy cTaTropa Ha TIEpHOJl ITycKa
COCUHAIOT 10 cxeMe «3Be3na». llpu stoMm
MMyCKOBOM TOK B JIMHUM W IYCKOBOH MOMEHT
JIBUTATEJIs] TOHUKAIOTCS B 3 pasza.

31.

Kaxk ocymiectBuTh
pesepc?

PeBepc anextpoaBurarenieid 3aKir04yaeTcs B
W3MEHEHWW WX HAMpaBICHUS BpallleHUus Ha
oOpatHOoe. V3MeHeHWe HaIpaBJICHHUS BpPAIICHUS
TpexdazHoro AJl OCyIIECTBISIOT HU3MEHEHUEM
HaIlpaBJICHHUA BpallCHUA €r0 MArHUTHOT'O II10JIA,
0OyCIIOBJICHHOTO TMOPSIAKOM uepenoBaHus (a3
oOMOTKM craropa. Jlus 3TOro J10CTaToO4HO
MOMEHSTh MECTaMH JiBa JIOOBIX MMHTAIOIINX
00MOTKy cTatopa mpoBoaa. CoriacHO U3MEHEHHe
MOJIIPHOCTH  (3HAKA) MUTAIONIETO HAMPsHKEHUS
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KOJIJICKTOPHBIX 3JIEKTPOJBHUraTeneii ¢ oOMOTKOI
BO30YXICHUS HE U3MEHSET HalpaBlieHHue (3HaK) UX
BpAIAIOIIEr0 MOMEHTa. DTHM OOBSCHIETCS TOT
(GakT, YTO KOJUIEKTOPHBIE HJIEKTPOABHUraTEIN C
OOMOTKOH  BO30OYXKACHUS  HCIOJIB3YIOT — TIPH
NUTAHUM KAk OT MCTOYHHMKA ITOCTOSIHHOTO
HAIpPsDKEHUS, TaK U OT UCTOYHHMKA IIEPEMEHHOIO
HaNpsDKEHUs U, B YaCTHOCTH, BBIIYCKAIOTCSA Kak
yHUBEpcaJbHble KoJuIeKTOpHbIe ABurarenu (YKJI).

32.

PazomknyTas
cucrema
PEryJIupyeMoro
AJIEKTPONPUBO/A.

PazomknyTas cucrema peryaupyemoro OlI
XapaKTepU3yeTCs TEM, UTO HA €€ BXOJI HE II0JIaeTCs
uH(poOpMalLlMg O TEKYyIIEeM COCTOSHUU BBIXOJHOMN
BEJIMYMHBI, HampUMep  YIVIOBOM  CKOpPOCTH
BpaieHus. [loaTomy Bce BHEIIHNE BO3MYIICHHS B
BH/JIC U3MEHEHHUsI MOMEHTA Harpy3KHu, HaMIPSKEHUS
MUTAHUS U JIp. BIUSIOT HA BBIXOJIHYIO KOOPAUHATY
OIl, cHmxasg, TeM caMmbIM, CTaOMJILHOCTL €€
noanepkanus. Ilo 3Toil mpuumMHE Pa3OMKHYTHIE
cuctembl  perynupyemoro  OlIl,  ominuasce
MPOCTOTON peanu3alyy, HAIId B OCHOBHOM
IIPUMEHEHUE NIl 00eCreYeHHs] aBTOMATUYECKOTO
IycKa, TopMokeHus: min pesepca Jll, a Tak xe B
T€X ClydasX, KOIJla HE  MPEIbsBISIIOTCS
MOBBILICHHBIE TEXHOJIOTMYECKHe TpeOOBaHUS K
CTaOUIIbHOCTH BBIXOAHOM KoopauHaTel OII.

33.

Korma Bo3zmoxeH
croco0
yOpaBIeHUs
«A3MEHEHUEM
CKOJIBKCHUSI

Cnioco0 peryiupoBaHUsl YIIIOBOW CKOPOCTH
acuHXpoHHBIX OIl  usmenenuem cxonvorcenus
BO3MO>KEH TOJIBKO MPY HATMYMH HATPy3KH Ha BTy
AJl. Haumbonee  mocTtymHO  3TOT  CIOCOO
peanusyercs npu ucnonb3oBaHuu AJl ¢ dazHbIM
poTopomM IIyTEM N3MCHCHU S COIIPOTUBJICHHUA
Tpex(da3HOro  peocTara, BKIOUYEHHOTO  BO
BHEIIHIOIO 11€TIb 0OMOTKH POTOPA.

34.

Crioco0 yrpasneHus
HOJIFOCHOTO
MIEPEKITIOYEHUS

Cnoco6 NOJIIOCHO20 nepexkuoyeHus
HCIIOJIB3YIOT B MHOTOCKOPOCTHBIX AJl, KOTOpBIE
UMEIOT 0OMOTKY CTaTopa ¢ U3MEHSIEMbIM YUCIOM
NOJIOCOB.  PerynmupoBanue, kKak M 4acTOTHOE,
DKOHOMUYHOE U €ro UIMPOKO MPUMEHSIOT s
CTYyIIEHYaTOr0 H3MEHEHHUs YIJIOBOM CKOPOCTH
acuHXpOoHHbIX OII.

35.

YacToTHOE
pEryJIMPOBAHUE
3JIEKTPOIPUBOJIA.

[Ipu yacmommnom pezynupoeéanuu B COCTaB
acuaxponHoro Ol  Bxomut  ympaBisieMbli
npeoOpa3zoBaresb YacCTOTHI, KOTOPBIN
obOecrieunBaeT 3aJaHHOE HM3MEHEHUE YacTOThl M
ypoBHA nurtaromero Hanpsbkenus AJl. Ilpu stom
JUISl COXpAaHEHWS HEU3MEHHOW Neperpy304Hou
criocoOHOCTH aBurarens My /Mc = const 3akoH
4acTOTHOrO peryiaupoBanus A/l

36.

OCHOBHBIE CITOCOOBI
peryJIHpOBaHUS
AJIEKTPOTIPUBOJIOM U
Kakoii 0oJiee

O6pamasce k pyHkruonansHon cxeme IlI,
Ipe/CTaBICHHOM Ha  puc.12, HETPYIHO
YCTaHOBHTH, 4YTO  PETYJIHPOBaHUE  YTIIOBOU
ckopoctu OIl, a COOTBETCTBEHHO M pabouux
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MIPOrPECCUBHBIN?

OpPraHOB TEXHOJIOTUYECKUX YCTAaHOBOK, BO3MOXHO
MEXAHUYECKUMU W NeKMPUYeCKUMU CIOCOOaAMH.
DnekTpudeckue  crnocoObl  SABIAIOTCA — Oonee
IPOrPECCHBHBIMH, TaK KaK IO3BOJISIIOT CHU3HUTH
METAJIOEMKOCTh TEXHOJIOTUYECKUX YCTaHOBOK,
BBIIIOJIHUTE ~ UX  OOJliee  KOMITAaKTHBIMH U
HAaAC)KHBIMU U CYHICCTBCHHO ITOBLICUTH YPOBCHB
aBTOMATH3allMM M KAuecTBO  YIPABIICHUS
TCXHOJIOTHYCCKUMMU ITPOLCCCAMMU.

37.

Tlepexoanbie
MIPOLIECCHI
3JIEKTPONPUBO/IA.

IlepexoaHbIM MIPOLIECCOM WIN
JUHaMUYecKUM pexkuMoM Ol Ha3bIBalOT pexum
nepexoga Il W3 OOHOrO yCTaHOBHMBUIETOCS
COCTOSIHMSI B JAPYroe€, B IPOLECCE KOTOPOTO
MIPOUCXOAUT U3MEHEHNE COOTBETCTBYIOIINX BUJIOB
sHepruu. llepexoaHbple MPOLECCHI UMEIOT MECTO
IIpU TyCKE, TOPMOXXEHHH, PEBEPCUPOBAHUU U
perynupoBaHuu yrioBod ckopoctu Oll, mnpu
W3MEHEHUUM  €ero  Harpys3ku U YCIOBUH
anexkrpornuranua. Ilpm  3TOM  mpoucxoauT
U3MEHEHUE COOTBETCTBYIOIIMX BHUIOB 3HEPIHUU:
AJEKTPOMArHUTHOM, MEXaHUYECKOH, TEIUIOBOM.
COOTBETCTBEHHO M Ha3BaHMUS  MEPEXOIHBIX
MPOLECCOB: ANEKTPOMATHUTHBIN, MEXaHHYECKHUI,
TETIJIOBOM.

38.

MeTtox cBOOOIHOTO
BbIOETA.

Merton cBoOOgHOro BhIOCra Hambojee
yA00eH A SKCIEPUMEHTAIBHOTO HaXO0XKJIEHUS
MOMCHTa WHEPLHHU BCEH CHCTEMBI
AIIEKTPONPUBOAA, OCOOEHHO Korga pabouune
OpraHbl MalIMHBl WM MEXaHM3Ma COBEPIIAIOT
CIIOJKHEIE JIBIKCHMUS. B 3TOM ciaydae
MPEIBAPUTEIIBHO  OMNPENENISIOT  3aBUCUMOCTD
MOIIHOCTH, 3aTpauvBacMOM Ha IMPUBEACHUE B
JIBIDKEHUE MEXaHMYECKOM CUCTEMbI MPH Pa3HbIX
YIJIOBBIX CKOPOCTSIX BpalE€HUs. 3aTEM CHUCTEMY
Pa3BOpPAYMBAIOT 10 HOMHUHAIBHOW WJIU OJIM3KOHN K
HEW 4acTOThl BpalICHUs U, OTKIIOYUB JBUIaTEIIb
OT CETH, ONBITHBIM IYTEM  ONPEAEISIOT
MPOAOJIKATENIBHOCTh At MPOXOKICHUSI CUCTEMOMN
buKcHUpyeMOro Majoro mepemnana CKOpocTH Aw .
3Hast 3TH MOKa3aTejld, HA OCHOBAaHWU ypaBHEHUS
JBHKECHUS O0JTHOMAacCOBOI CHCTEMEI
pacCUMTBHIBAIOT €€  NPUBEAEHHBIM  MOMEHT
MHEPLIMH.

39.

Yro HEoO6X0aAUMO
JUIS aHAITM3a
noBe/ieHus padoThl
AIIEKTPONPUBO/IA.

Jns  awmamm3a  moBemenus Ol kak
MEXaHMYECKOM  CHCTEeMBI  HEOOXOAMMO  BCe
CTaTUYECKHE MOMEHTHI U CHJIbl HATPY3KH, a TAKKE
BCE MOMEHTBI U MacChl MHEPLUH, JEHCTBYIOIINE B
peanbHOll cucreme OIl, mpuBoguTh K 0a30BOI
YIJIOBOM CKOPOCTHM  BpalleHUs, B KayecTBe
KOTOPOW, KaK MpaBWIO, NPUHUMAETCS 4YacToTa
BpallleHUs Baja 3IEKTPOABUIATENSL.
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