Hanpasnenue noocomosxu 13.03.02 «dnekmposnepeemura u 31eKmpomexHuxa» s
Ilpopune «Dnexmponpusoo u asmomamuxa NPOMbIULLIEHHbIX YCIMAHOBOK U \

MEXHON0SULECKUX KOMNIEKCO8» \MBM_)
PII)] B1.B.J[B.04.01 «Teopus snekmponpugooay

duanan penepajbHOro rocyiapcTBeHHOr0 0I01KeTHOr0 00Pa30BaTEJIbHOI0 YUpPeKIeHUs
BbICIIETr0 00pa30BaHUs
«HanunoHaabHbIN Hccaen0BaTeIbCKUH YHUBepcuTeT « MIU»
B I. CMoJIeHCKe

YTBEPXKJIAIO
3aM. JimpeKTopa
170 V¢ p@mmr&mnmcwon pabor [e

PABOYASA ITPOI'PAMMA JTUCHHUIIJIMHBI

Teopus 3j1eKTponpuBoaa

(HAUMEHOBAHME JIUCLIMIIIAHBI)

HanpasJieHue noaroroBku (cnenuaabHOCcTh): 13.03.02 «1eKTPOIHEPreTUKA M 3JeKTPOTEXHUKA)

HpO(l)I/I.]'[B: «DJeKTPONPHUBOA M ABTOMATHKA MPOMbINLIEHHLIX YCTAHOBOK H TEXHOJOTHUYECKHX
KOMIIJICKCOB»

YpoBeHb BbicHIero 00pa3oBaHus: 0aKajJaBpuar
HopmaTuBHBIH cCpok 00yueHus: 4 rojaa
®opma 00yueHHsI: OUHAs

I'ox nadopa: 2023

CMoJieHCK



Hanpasnenue noocomosxu 13.03.02 «Dnekmposnepeemura u 31eKmpomexHuxa» I
Ilpoghunv «nexmponpueood u asmomamuxa NPOMbLULIEHHbIX YCMAHOBOK U (_ \
MEXHON02UYECKUX KOMNIEKCO8Y \MBM_)
PII)] B1.B.J[B.04.01 «Teopus snekmponpugooay

[Iporpamma coctaBiena ¢ yuerom ®I'OC BO no nanpasnennto noarotoBku 13.03.02 «9nekTpo-

DHEpPreTUKa M AJIEKTPOTEXHUKA», YTBEPXKAECHHOro MpukazoM MunoOpHayku Poccum ot «28» ¢espa-
151 2018 1. Ne 144.

IIporpammy cocraBuiI:

=4
I~ K.T.H., JIOIIEHT B.A. BapbelmHukos
MOITHCH [()5(6]

«26» mag 2023 .

[Tporpamma obcysxaeHa u 0g00peHa Ha 3ace1annu Kadeapsl «DIEKTPOMEXaHUIECKUE CUCTEMBD
«30» mag 2023 r.. mpoTokoa Ne 5

3aBenyrommii kageapoi «QJIeKTPOMEXAHUYECKHX CHCTEM»:

/- K.T.H., JOIIEHT B.B. PoxkoB
MOITHCH [()5(6]

« 06 » mrons 2023 r.

PHI{ aZialiTupoBaHa 4Jisd JIMI C OrpaHUYCHHBIMH BO3MOXKHOCTSAMU 310POBbS U UHBAJIMIOB

OtBercTBeHHBIH B puinase nmo padore
¢ JIOB3 u uuBaaunamu

&
% 3aM. HaUaJpHHUKA YVY E.B. 3veBa

HOINNUCH DdUO

« 06 » moua 2023 1.




Hanpasnenue noocomosxu 13.03.02 «Dnekmposnepeemura u 31eKmpomexHuxa» s
Ilpopune «Dnexmponpusoo u asmomamuxa RPOMbIULLIEHHbIX YCIMAHOBOK U

MEXHON0SULECKUX KOMNIEKCO8» \MBM_)
PII)] B1.B.J[B.04.01 «Teopus snekmponpugooay

1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Lleabio 0CBOCHUS NTUCUUIUIMHBI SBISETCS OJATOTOBKA 00Y4AIOIMIUXCS K MPOEKTHON JIEATEIbHOCTH
nyreM (OpMUPOBaHMS 3HAHHN, YMEHUH U HAaBBIKOB B OOJIACTH 3JIEKTPHUUECKOTO MPUBOJIA, IPOCKTHPOBA-
HUE CHCTEM, 3aMKHYTBIX OOpaTHBIMH CBSA3SIMU MO Pa3IMYHBIM KOOpPAMHATAM, TPAMOTHOM HMH>KEHEPHOM
OLIEHKM Ka4yeCTBa PETyJIMPOBAHUSA B YCTAHOBHBIIUXCA M JUHAMHUYECKUX PEXKHMAaxX pabOTHI MPOMBIIIICH-
HBIX MEXaHHU3MOB.

3agaumn: u3ydyeHue NOHATUMHOIO annapara AUCUUIINHBI, OCHOBHBIX TEOPETHUYECKHUX MOJIOKEHUI
1 METOJIOB, IPUBHUTHE HABBIKOB MPUMEHEHUS TEOPETUUECKUX 3HAHUH TS PEIICHUS IPAKTUYECKUX 3aa4.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Hucnunmuaa Teopust 3eKTponprBOIa OTHOCUTCS K 9acTH, (GOPMUPYEMOH ydaCTHUKaMH 00pa3o-
BaTENbHBIX OTHOIICHUIA.

Jis w3ydeHUs JAaHHOW AWCIMILTUHBI HEOOXOMWMBI 3HAHUS, YMEHUS U HAaBBIKH, (popMHpyeMbie
MPEANIECTBYIOMUMH TUCIUIUIMHAMM:

DNEKTPOTEXHUKA U OCHOBBI 3JIEKTPOHUKH;

Teopust aBTOMaTUUECKOTO YIIpaBICHUS;

DNEeKTPOMEXaHNUYECKHUE CUCTEMBI;

DNEKTPUUECKUN TPUBOL;

CucreMbl aHaJIOrOBOTO U IIUGPOBOTO YIPABICHUS 3IEKTPOIPUBO/IA;

PerynupoBanue KoOpAHHAT 3JEKTPOIPUBO/A;

O3HakoMHUTeIbHAS MPAKTHKA.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

OcBoeHue QUCHUIUIMHBI HApaBiIeHO Ha (OPMUPOBAHHE HJIEMEHTOB CIEIYIOIUX KOMIIETECHIINHA B
cootrBercTBUU ¢ @PI'OC BO u OIl BO 1o jaHHOMY HanpaBJIeHUIO OATOTOBKHU:

IlepedyeHb MIaHMPYeMBbIX Pe3yJIbTATOB 00YUYEHHUS M0 JUCHHUILIMHE (MOXYJII0), COOTHECEHHbIX
¢ HHIANKATOPAMH J0CTHKEHUSI KOMIIEeTeHIH

Komnerenuus NHauKaTopsl 10CTHKEHUS KOMIIe- Pe3yabTaThl 00yYeHHs
TeHUMii
[1K-2. Crrocoben [1K-2.1 Beimomnusier cOop u aHaIM3 3HaeT: obOecIieyeHre 1 COOJIFOIEHE 3a-
NPUHUMATH YYaCTUE | JAHHBIX JJIS1 IPOEKTUPOBAHUS, CO- JAHHBIX MTAPAMETPOB TEXHOJIOTHUECKO-

B IIPOEKTUPOBAHUU CTaBJISIET albTEpHATUBHBIC BAPHAHTHI | IO MpoOIIecca IEKTPOIPUBO/IA.
CHCTEM DJICKTPOIIPU- | TEXHUYECKUX PEIICHUM CUCTEM 3JIeK- | YMEET: MPUMEHSTh K 3aMKHYTBIM CHC-
BOJ/Ia M aBTOMATUKH | TPOIIPHBOJIa M aBTOMATUKHU (MX KOM- | T€MaM 3JIEKTPOIPUBOIOB Pa3IMUYHOTO

(MX KOMIIOHEHTOB) B | IOHEHTOB) TUIIa METOJIbI UX CUHTE3a U aHalIn3a.
COOTBETCTBUHU C TEX- Brnaneer: HaBbIKaMu pabOTHI C AJIEK-
HUYECKUM 331aHUEM TPOOOOPYIOBAHUEM U U3MEPUTEILHBI-
1 HOPMATHBHO- MU TIpuOopamMu, 00pabOTKH pe3ybTa-
TEXHUYECKOH JOKY- TOB U3MEPEHUN U 0(OPMIICHUS TOKY-
MEHTaLeH, Co0JIIo- MEHTAINH.
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CMOSIEHCK I
( DUITNATT
vu_

nast pa3InYHbIe TeX-
HUYECKHE, YHEPTO-
s dexTuBHBIC U
IKOJIOTHYECKHUE Tpe-
OoBaHUs

[1K-2.2 O60ocHOBBIBAET BEIOOP HAHU-
6ostee 11e1eco00pPa3HOTo pelIeHus
IIPY IPOSKTHPOBAHUHU CHCTEM DJICK-
TPOIIPUBO/Ia U ABTOMATUKH (MX KOM-
MIOHEHTOB) B COOTBETCTBHUHU C TEXHHU-
YECKUM 3aJJaHHEeM U HOPMATUBHO-
TEXHUYECKON JOKYMEHTAIMEN C CO-
OJIF0IeHUEM PA3IMYHBIX TEXHUYEC-
CKHX, SHEPTOd((HEKTUBHBIX M IKOJIO-
THYECKUX TPeOOBaHUI

3HaeT: 3a/1a4i U METO/Ibl aHaJIN3a U
CHUHTE3a 3aMKHYTBIX CHCTEM JIEKTPO-
MPUBOJIA, B YACTHOCTH, JIJISl Pa3INUHBIX
IIPOU3BOJCTBEHHBIX MEXaHU3MOB
YmMeer: 000CHOBATH BBIOOD parno-
HaJIbHOM 3aMKHYTON CUCTEMBI DJICK-
TPOIIPUBO/Ia ¥ MPOBECTH PacUeT CTaTH-
YECKUX U JTUHAMHYECKUX XapaKTepHU-
CTHK JIEKTPONPUBOJA B Pa3IMUHbIX
pekuMax paboThl Ha aTbTEPHATUBHON
OCHOBE.

Brnazneer: npakTuuecKuMH HaBbIKAMU
pacuera CTaTHYECKUX XapaKTEePUCTUK,
NIEPEXOIHBIX IIPOLECCOB U HArpy304-
HBIX AMarpaMM 3JIEKTPOIPUBOJIOB C
IPUMEHEHUEM KOMIIBIOTEPHON TEXHU-
KH.
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4. CTPYKTYPA U COJEPKAHUE JTUCIIUITJIMHbI

CTpyKTypa AUMCHMILIMHBI:

CMOnEeHCKUA
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OBO3HAYEHMUA:

Bujbl npoMe:kyTOUHO# aTTecTaluu (BUABI KOHTPOJIS):
OK3 - DK3aMEH,;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3ader;

Bunsbi pador:

KoHTakT. — koHTaKkTHas paboTa 00yJaroOmUXCsl C MPEToaBaTeIeM;
JIek. — TeKIIMOHHBIC 3aHATHS,

JIa6.— nabopaTopHbIie paboTHI,

[Ip. — npakTHYECKHE 3aHATHS;

KPII — kypcoBas pabota (KypCOBOM MPOEKT);

PI'P — pacuetHo-rpaduueckas padora (pedepar);

CP — camocTosiTenpbHas paboTa CTYJICHTOB;

3.e.— 00beM JAUCIHILTUHBI B 3a4ETHBIX CTUHUIIAX.
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Conep:xaHue TMCUMILTHHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

1 JIEKITMOHHBIE 3aHATHs 17 mT. mo 2 yaca:

1.1. OcHOBHBIE 3aa4d PETYJIMPOBAHUS KOOPAWHAT AJIEKTpornpuBoga. CIocoObl peryIupoBaHUS
KOOPJIMHAT ¥ MX OCHOBHBIE ITOKA3aTEIIH.

Cesa3p  mokazateneid perymupoBanuss ¢ JIAUX pasomkHyToro KoHTypa. OIIGHKa TOYHOCTH
aBTOMATHYECKOTO PEryJIHPOBAHHUS KOOPAMHAT YaCTOTHBIM MeTonoM. [lepemaTounsle (pyHKIHUN OMIHOKA
Mo 3aJ]aHuI0 ¥ BO3MYyIIeHHI0. CB3b TpeOyeMO TOYHOCTH B CTATHYECKUX M aCTATUYCCKUX CHUCTEMax C
JIAYX pa3oMKHYTOTO KOHTYpa.

1.2. Omuenka KadecTBa aBTOMAaTHYECKOTO PEryIHPOBAHHSA KOOPAMHAT YaCTOTHBIM MeToAoM. CBS3b
noKa3zaTeliell KoneOaTeIbHOCTH, OBICTPOACHUCTBHS U niepeperynupoBanus ¢ JIYX pa3oMKHYTOro KOHTYpa.

MeTto/ moCIe0BaTENbHON KOPPEKIMU ¢ TOAYMHEHHBIM pEryiIupoBaHueM koopauHat. CymmapHas
HEKOMIIEHCHpyeMas MOCTOsIHHass BpeMeHn 7,  3aBUCHMMOCTb IIOKa3aTeled peryaMpoBaHUS OT

kodddunmenta a=T,/T,. HacTpoiika KOHTypa peryIupoBaHus Ha TEXHUIECKHUIl ONITUMYM.

1.3. OnpeneneHue mnepegaTouyHod (YHKIHMM PpEryisTopa IpH MOCIEI0BATENFHON KOPPEKLUH.
[IpyHIMIT MOAYMHEHHOTO PErYINPOBaHUS KOOPAMHAT. 3aBUCHUMOCTh BEIMYUHBI HEKOMIIEHCHPYEMOMU
MOCTOSTHHOM OT YKCJIa BHYTPEHHUX KOHTYPOB PETYIHUPOBAHMS.

Hactpoiika KOHTypa peryjidpoBaHMsi Ha CHUMMETpUUHBI onTumyM. Ilokaszarenn Takoro
peryaupoBaHusl.

1.4. OOGoOmenHass cucTeMa yhpaBiseMblii mpeoOpazoBatens — gasuratens (YII-II). Cucrtema
ypaBHEHUH, IapaMeTPhl U CTPYKTYpHBIE cXeMbl cucTeMbl YTI-/1.

ABTOMaTHYECKOE peryaupoBaHUe MOMEHTa B cucteme YII-]I ¢ oTpunaTenbHO# 00paTHOM CBS3BIO 1O
MoMeHTY. CTpyKTypHas cXeMa, ypaBHEHUS THHAMUYECKON U CTaTHUECKOM MEXaHUYECKUX XapaKTEPUCTUK
3NEKTPOTPUBOIA. MeXaHNYEeCKHE XapaKTEPUCTHKH IIPH aBTOMATUIECKOM PETYTUPOBAaHIHA MOMEHTA.

1.5. ABTOMaTHYeCKOE peryiupoBanre MoMeHTa B cucteme YII-]I ¢ oTpunarensHON 00paTHOM CBS3BIO
N0 MOMEHTY U TIOJIOKUTEIbHOH OOpaTHOM CBA3BI0O TI0 CKOPOCTH. YpaBHEHHE CTaTHUECKON
xXapakTepucTUku. KpuTrueckas MmoyIoKUTENbHAS CBA3b MO CKOPOCTH. MeXaHW4ecKne XapaKTepPHCTUKH B
TaKoU crucreMe.

AHanu3 TUHAMHYECKUX CBOWCTB (TOYHOCTH, KOJIEOATEILHOCTH) AIEKTponpuBoa mo cucreme YII-JI ¢
aBTOMAaTUYECKUM PETYINPOBAHUEM MOMEHTA.

1.6. TlocnmemoBarenbHass KOPpPEKIES KOHTYypa pETYJIHpOBaHUS MOMeHTa B cucteme YII-JI.
CraTtudeckne MEXaHHYECKHE XapaKTEepUCTHKU 3iekTponpuBoaa ¢ [IM-perymstopoM MoOMeEHTa.
JuHaMuyeckre CBOMCTBA KOHTYpa P HACTPOUKE HAa TEXHUUECKUN ONTUMYM.

AHanM3 CTaTHYECKUX W JUHAMHYECKHMX OIMMOOK pPEryJupOBaHUS MOMEHTa I10 YIPaBICHHUIO |
BO3MYyIIeHUIO B cucteMe YII-/I, onTUMU3UPOBAaHHOM METOJIOM MOCIEI0BATEIHLHON KOppeKu. BiausHue
BHYTPEHHEH 00paTHOM CBA3H MO CKOPOCTH HA TUHAMUYECKUE XapaKTEePUCTUKHU 3JEKTPOIIPHUBOIA.

1.7. PacueT nmapamMeTpoB YHU(DUIIMPOBAHHOTO KOHTYpa PeryanpoBaHus Toka B cucreme TII-/I.

ABTOMAaTHYECKOE PETYIHPOBAHNE CKOPOCTH B cucteMe YII-/] ¢ oTpuriatensHOM 0OpaTHON CBS3BIO 11O
CKOPOCTH. YpaBHEHHUS IMHAMHUYECKOH M CTaTHUYECKOW MEXaHWYECKHMX XapakTepuCcTHK. CTaTHdeckue
XapaKTePUCTUKH W JUHAMHYECKHUE CBOWCTBA TPU PA3IUYHBIX Ko3(dummeHTax oOpaTHOH CBs3H IO
CKOPOCTH.

1.8. ABTOMaTn4eckoe peryampoBaHie ckopocTH B cucteMe YII-JI ¢ oTpunarensHoi 00paTHOH CBA3BIO
M0 CKOPOCTH U TOJIOKUTENBbHON 00paTHOM CBSI3bIO 0 MOMEHTY.

CaoiicTBa anekTpornpuBoaa o cucrteMe YII-/| mpu HacTpoiike KOHTypa CKOPOCTH Ha TEXHHUYCCKHMA
ontuMyM. CTaTH4ecKHe XapaKTePUCTHUKH SJIEKTPONPHUBOJA NPU ABYXKOHTYPHOHM CHCTEME pEeryiHpoBa-
HUSL.

1.9. OmmnbOKku peryanupoBaHHUs CKOPOCTH MO YHPABISIONIEMY W BO3MYIIAIONIEMY BO3ACHCTBUSAM B
nByxKoHTYypHOU cucteMe YII-/] ¢ I1-perymsaropom ckopocTu. I'padmku mepexoHbIX IPOIECCOB.

Pacuer mapaMeTpoB KOHTYpa peryIupoBaHUs CKOPOCTH B IBYXKOHTYpHOM cucteme TII-/I.

1.10. CBoiicTBa 37€KTPONPHUBOAA MPH HACTPONKE KOHTYpa PEryIHPOBAHUSA CKOPOCTH B cucteMe YII-J1
Ha CHMMETPHYHBIA ONITUMYM TIPH WHTETPATEHO-IIPONIOPIIHOHATBHOM PETYISITOPE CKOPOCTH.

OCcoOCHHOCTH YMPABICHHUS ACHHXPOHHBIM 3JIeKTporpuBogoM 1o cucteme [TU-AJl. Cxema
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3aMCIICHUA U CTATUYCCKUC XAPAKTCPUCTUKN aCHHXPOHHOI'O ABUTaTCIIA IIPU Ppa3JIMYHBIX 3aKOHAX

Ur .Yu Us U 7
peryiMpoBaHus: —--;——;—=>;— = const I/I‘] 1‘ =const.
h h ho A

1.11. PerJ'II/IpOBaHI/IC MOMCHTA OJJICKTPOIIPUBOAAa MNOCTOAHHOTO TOKa B CHUCTCMC HCTOYHUK TOKa —
JABUTaTCIIb (I/IT—I[) Mexanndeckne XapaKTCPpUCTHUKU TPU UHAYKTUBHO-CMKOCTHOM UCTOYHHUKE TOKA.

PerymupoBanue CKOpOCTH AJIEKTPOIIPUBOIA MTOCTOSTHHOTO Toka B cucteme (MUT—]I) ¢ oOpaTHOH CBSI3bI0
Mo CKOPOCTH WM HAIPSOKCHUIO Ha dKOPC, MCXAHUUYCCKUC XapPaKTCPUCTHUKU. Hcnonw3oBanne
HOCJ'ICZ[OBaTeJ'IBHOfI KOppCKIUHU AJId PEryjiupoOBaHusd TOKa BO36y>K,Z[eHI/I}I JABUTaTCIIA.

1.12. PeocratHOe peryaupoBaHHE MOMEHTa W CKOPOCTH DJJICKTPOIPHUBOAOB IIOCTOSIHHOTO H
MEPEMEHHOTO TOKa B Pa3oMKHYTOH cucteme. CTymeHUYATHI TYCK MpH TMOAICPKAaHHHM TTOCTOSHCTBA
CpCAHCTO 3HAYCHHA ITYCKOBOI'O MOMCHTA JBUTATCIIA. PeocTtatHoC PEryjiupoBaHuc CKOPOCTU H €ro
IHoKa3zaTeciiu.

ABTOMAaTHYECKOE PETYIHPOBAHNE KOOPAMHAT ACHHXPOHHOTO JJIEKTPONPHBOJA C HMITYJIHCHBIM
PEryjiTopoM B ILCIU BBIIPAMIICHHOTO TOKa pOTOpa. HpI/IHL[I/IHBI MMOCTPOCHUA 3aMKHYTBIX CHCTCM
QJICKTPOIIpUBOAA. O6paTHI:I€ CBA3U OJIA CTa6I/IJ'II/I3aLII/II/I CKOPOCTH 3JICKTPOIIPUBOAA.

1.13. Pacuer cTaTHYecKUX MEXaHWYECKHX XapPaKTEPUCTHK ACHHXPOHHOTO DJIEKTPONPHUBOIA C
HMMITYJIbCHBIM PETYJISITOPOM B LIETIH BRIIPSIMIIEHHOTO TOKA POTOPa B 3aMKHYTOM CUCTEME.

HI/IHaMI/IHCCKI/Ie CBOMCTBa 3aMKHYTBIX CHCTEM ACHHXPOHHOI'O JJICKTPONPHUBOJAAa C HUMITYJIbCHBIM
PETYIISITOPOM B LIENH BBIIPSIMIIEHHOTO TOKa poTopa. PacdeT nepexoaHbIX MPOIECCOB.

1.14. TouHoe mo3UIMOHUpPOBaHKE. BIMsHWE OTKIIOHCHHSI TIApaMETPOB Ha TOYHOCTH MO3WIIMOHHUPOBA-
HU. HyTI/I YMCHBUICHUA OLINOKH MO3UIMOHUPOBAHUAA.

ABTOMAaTHYECKOE PETYIUPOBAHKE MOJIOKEHHS (ITyTH) IO OTKIOHEHHIO. TPEeXKOHTypHas cuctema YII—
J nyis perynmupoBaHus moyiokeHus1. Onpeenenne mepeaaTroIHon GyHKINHA PETYISATOpa TOT0KECHHUS.

1.15. HepCXOI[HI:Ie mpoueccol 1pu TOYHOH OCTAaHOBKE H OTpa60TKe AO3UPOBAHHBIX HepCMCH.ICHI/If/’I
MO3UIHUOHHBIM  3JICKTPOIPHUBOAOM C IMPOHNOPIHUOHAJIBHBIM  PCTYIATOPOM  IIOJIOKCHUSA. PCFy.]'IHTOp
TTOJIOXKEHUS C TapabOIMIECKO XapaKTePUCTHKOM.

[Tonstne o cuemameM diekTpornpuBoAe. OMHMOKK CIASASIIET0 AJIEKTPONPHBOAA M IYTH HUX
YMCHBIICHUA.

1.16 OcobeHHOCTH MHOTOIBUTATEIBHBIX DJICKTPOIPUBONOB. JIBYXIBUTATECIBHBIN 3JCKTPOTIPUBO C
MEXaHUYECKOW CBSI3bI0 MEXAy ABUTaTenssMd. CrocoObl BBIpaBHUBAHWS HArpy3KW JIBUTATCIICH.
Hcnonw3oBanne ABYXABUTATCIILHOI'O JJICKTPOIIPUBOAA I TMOJTYUYCHUSA CHCHUAJIBHBIX MCXAHUYCCKUX
XapPaKTCPUCTHUK.

MHOTOABUTATCIILHBI  ACHHXPOHHBIM DIIEKTPOIIPUBOI C OOIIUM HMITYJIbCHBIM PETYJIATOPOM B
potopHoii 1ien. OcoOeHHOCTH PabOTHI JIEKTPONPHUBOJA TMPHU OTCYTCTBHH W HAIMYAA MEXaHHMYECKOU
CBA3U.

1.17. Cratudeckue XapaKTCPUCTHKH ABYXIBHUTATCIHEHOTO AaCHHXPOHHOTO OJJICKTPOIIPHUBOAA C
MMITYJbCHBIM PETYJISITOPOM B LIETIH BRIIPSIMIIEHHOTO TOKa poTopa. [lepexoaHbie mpoliecchl B HEM.

MHOFOZ[BI/IFS.TCJ'IBHHﬁ QJICKTPONPHUBOA IO CUCTCME DJJICKTPHUYCCKOI'O Baja. P A3HOBHUJIHOCTH CUCTCM
QJICKTPUYCCKOro Bajla: C YPAaBHUTCJIbHBIMU MalllMHAMH, C npeo6pa303aTeneM JaCTOThl U MallMHaMH
JIBOMHOTO THTaHWs, ¢ OO0mmM peoctaroM. [lopsmok Imycka paccMOTpeHHBIX cucTteM. CpaBHUTEIHHBIC
JOCTOMHCTBA U HEAOCTATKU PA3JIMYHBIX CUCTEM JJICKTPUYCCKOI'O Bajia. ...

2 nabopaTopHbie paboThI 4 TIT. 10 4 yaca:

2.1. «KackaHble cXeMbl aCHHXPOHHBIX JIEKTPOIPHUBOIOB)

2.2. «llogunHEHHOE peryInupoBaHrue KOOPAUHAT dJeKTponpuBoaa no cucreme TII-1»

2.3. «Harpy3ouHble AuarpaMMbl U SHEPreTUKA MEPEXOIHBIX MPOIIECCOB IIEKTPONPUBOIAA

2.4. «HarpeBaHue 3JIEKTPOABUTATENICH U ONPENICTICHUE TOIMYCTUMOUN MO HArPEBY HATPY3KUY ....
3 IPAKTUYECKHE 3aHATH § IIT. 10 2 yaca:

3.1. OnpenenuTs MapaMeTpbl KOHTYpa PETyIHpoBaHus Toka (MomeHTa) B cucteme TII-J] mpu
HAaCTPOMKE HA TEXHUYECKUU ONTHMYM U OLIEHUTh TOYHOCTHb PETYJMPOBAaHUS MOMEHTa. Paccum-
TaTh C MOMOIIBIO MaTeMaTHYECKON Mojenu 0e3 ydera (w=0) U ¢ yueToM BHYTPEHHEH 00paTHOM
csizu no ckopoctu (DAC) msuratens rpadpuku () u M(f) npu mycke BXOJOCTYIO; rpaduku
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o(f), M(f) 1 TMHaAMUYECKYI0O MEXaHUYECKYIO0 XapaKTepucTUKy (M) mpu mycKe ABUTATENS O]
Harpy3koit ¢ M=M, u cronopenuu mnoxa aeictBueM M.=1,25M ;. Caenarb cpaBHUTEIbHBIN
aHAJINU3 MOJTYYEHHBIX PE3yJIbTaTOB.

TexHuyeckue naHHbIe ABUTATENS U mpeoOpazoBarens: Py =8 kBt; U, =220 B; I,=41,7 A; wy
=111 pan/c; k@=1,82 B-c; Ep yaxe =310 B (Tpexda3znas MmocToBas cxema ¢ pa3eiabHbIM YIIpaB-
JIeHHEM IpYyNIaMH BEHTHIIEH; HanpsbkeHue Tpanchopmaropa U, =230 B); iy yae=10 B.

DJIeKTpOMEXaHUYECKas MOCTOsTHHAs BpeMeHu npuBoja 71y, =0,12 ¢; a5eKTpoMarHuTHas mocro-
ssHHasi BpeMeHu sxkopHoM uenu 7, =0,065 c; pacuerHOE CONPOTUBIECHUE SKOPHOW IEMHU
Ry=R;5=0,888 Om.

3.2. JIONOJHUTh CUCTEMY PETYJIMPOBAHUS MOMEHTA, PACCUMTAHHYIO B MPEIbIAYIIEH 3agaye,
KOHTypOM permepOBaHH;{ CKOpOCTI/I, HaCTpOGHHBIM Ha TGXHI/I‘-IGCKI/Iﬁ OHTI/IMyM; paCC‘II/ITaTB I1a-
paMeTphl PEryJsITopa CKOPOCTH; PAacCUYUTaTh M TMOCTPOUTH MEXAHMYECKYIO XapaKTEePUCTHKY,
POXOJALIYIO Yepe3 TOUKY [Mc; w¢]; onpeaenuTs OommuoKy B peryIupoBaHUU MOMEHTA B Ipoliec-
ce TyCKa JIBUTATENIS TIPU 3aIaHUH Uscyare CKAUKOM, a Takoke HeoOxoaumoe 3HadeHue JJ[C npeos-
pa3oBareis U BTOPUYHOTO HaIpspKeHUs TpaHcopmaTopa. PaccunTaTh ¢ MOMOIIBIO MaTeMaTuyie-
CKOW MOJIEIM TIePEXOIHBIN MPOIECC MyCcKa C 33JaTYIMKOM MHTCHCHUBHOCTH. J{aHHBIE JJIs pacyera:
M=133 H-M; 0:=92,4 pan/c; f=3,728 H-m-c; 1,,=0,12 ¢; 7,=0,01 ¢; Usemanc=10 B; ac=a=2; kD,
=1,82 B-c; k,=0,08 B/A; R;=0,888 OM; k=0,2 B-C; Ioron =3 L =3-41,7=125 A; Mcror=227,5
H-m; J5=0,447 KI'M.

3.3. Onpenenuts napameTpbl KaHAJIOB PETYJIMPOBAHUS AIEKTPOMATHUTHOIO MOMEHTA U ITOTO-
KOCLICTIEHUS POTOPA, MOCTPOCHHBIX MO MOAYUHEHHOMY JBYXKOHTYPHOMY MPUHIUITY B COOTBET-
CTBUHM C «KJACCHUYECKOI» CUCTEMOM BEeKTOpHOTO yrpaBieHus Transvektor (ctpykrypa puc.3.24).
Cucremy ynpaBjieHUsI CHHTE3UPOBATh JJI1 ACHHXPOHHOTO JBUTATelNd C KOPOTKO3aMKHYTBIM pO-
topoMm 4A132M2VY3. HacTpoliky peryiasiTopoB CUCTEMbI OCYIIIECTBUTh Ha MOJYJIbHBIN ONTUMYM.

Texuuyeckne AaHHBIE ABUTaTesIsd: HOMUHaJIbHas MOIIHOCTH Py=11 kBT; HOMHMHAJILHBIN MO-
MeHT My=36 H-M; HoMmuHansHOe JnHeiHoe Hanpspkenne U,;=380 B; HomuHanpHas yactoTa f1=50
I'; coenuHenne OOMOTOK Y; YUCIIO map MoirocoB py=1; MoMmeHT uHepuu J=0,12 KF'MZ; aKTHB-
Hoe conpotuBieHue craropa 71=0,039 OM; akTUBHOE CONMPOTUBICHHE POTOPA, MPUBEACHHOE K
cratopy, r2"=0,024 Om; nonHast UHAYKTUBHOCTH ctatopa L;=0,014 ['H; mosHass UHIYKTUBHOCTD
craropa L,=0,014 I'n; B3aumuas nagyktuBHOCTb L,=0,013 I'H.

Cxema mpeoOpaszoBaresi 4acTOThI: «TpeX(a3HbIi HEYPABISIEMbIN BEIIPSIMHUTETh — 3BEHO T0-
CTOSTHHOTO TOKa — TPEXa3HbIA TPAH3UCTOPHBIA HHBEPTOP C MIUPOTHO-UMITYJILCHOW MOIYJISAIIACH
(ILIMM)» BBIXOIHOTO HAIPSIKCHHS HA HECYIIEH Y4acToTe fhec=1 KL II.

3.4. PaccunTtarh ¥ MOCTPOUTHh MEXAHUYECKUE XaPAKTEPUCTUKH ACUHXPOHHOTO 3JIEKTPOIPHUBO-
Jla C UMITYJIbCHBIM DPETYJATOPOM B POTOPHOM LIENIM B Pa30OMKHYTOH cuUcTeMe NpH R,,=0 1 B
3aMKHYTOM CHCTEME C 0OPAaTHOM CBS3BIO IO CKOJBKEHUIO.

Ucxoonvie oOannvie. Jlpuratens tuma MTF012-6; Ttexnudeckue mnannele mpu [1B=40%:
U380 B; Puoy=2,2 KBT; nuyoy= 890006/MHH; ©30y=93,201 ¢; Iuox=7.6 A; DIua=11,5 A;
cos@=0,68; KII[1=64,0%; Ex=144 B; M,u.=56 H-m; J=0,029 KF‘MZ; A=23; 1,=6,12 A,
cos@=0,14; R;=3,63 OM; x15,=2,51 OM; 6=1,075; R»,=0,745 OMm; x25,=0,59 Om; k~=6,06.

3.5. Paccuurtate M TOCTPOUTH TpapuKH NEPeXOAHBIX MpoueccoB M(f) u a¢)
ACHHXPOHHOI'O 3JIEKTPONPHUBOJA C UMIYJIBCHBIM PETYISTOPOM B LIETIH BBINIPSMIEHHOTO
TOKa poTopa ISl MycKa MOoJl Harpy3KoM, a Takke JUis HaOpoca M cOpoca Harpysku Mpu
paboTe Ha eCTECTBEHHOM XapaKTEpUCTHKE.

Hcxoonvie oannvie ona pacuema. Tun npurarens MTH311-6 ¢ pacueTHpIME ITapaMeTpamu:
E>n=140,5 B; @ui=104,72 1/c; R'1=0,131 OM; x,,=0,281 Om; R,=0,145 Om.

PacyeTHble cOonpOoTUBIICHNS IBUraTelis ObIIN HalIeHbl TyTEM NepecyeTa IeHCTBUTENbHbBIX
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conpoTuBIieHUuH K «I['»-00pa3Hoi cxeMe 3aMeIIeHHs ¢ Y9eTOM K03 hHUIIUEeHTa pacCessHUs o 1
MPUBCACHUS UX K LCIH BBIIPAMIICHHOI'O TOKAa pOTOpAa.

OyHKIIMOHATBHAS CXeMa JIEKTPOIPUBOAA C 0OPAaTHOM CBA3BIO MO CKOJIBXeHUIOo (puc.4.11);
napameTpsl cxembl: R=4,42 Om; L~0,005 I'n; T9=0,01 c; 7,4=0,0037 c;

M,=107 H-m; M=1,16M,=124,14 H-m; J5=0,225 kr-m".

3.6. JIonoaHUTH cUCTEMY PETYIUPOBAHMSI CKOPOCTH, PACCUMTAHHYIO B 3a/laHUU 2, KOHTYpOM
perylupoBaHus MOJIOKECHUS; PACCYUTATH IMAPAMETPHI PETYJIATOPA MOJIOKECHUS, ONPENCIUTh J0-
IIyCTUMOE 3HA4YCHHE HAYaJIbHOM CKOPOCTU M IIyThb TOPMOXKEHUS IIPU ONTHUMAJIBLHON HACTPOMKE
perynaropa nojokeHus. Paccuurars ¢ mOMOIIbI0 MaTEMaTHYECKONM MOJAEIN NEPEXOAHBIN IIPO-
11ECC TOPMOYKEHHS IIPH PETYJIATOPE MONOKEHUS ¢ KOIPOUIMEHTOM Kppo.

Hannble nna pacuera: M=133 H'm; 0~92,4 pan/c; p=3,728 H-m-c; 7,,=0,12 c; 7,=0,01 c;
Usemaxc=10 B; ac=a=2; k®, =1,82 B-c; kw=0,08 B/A; R;z=0,888 OMm; k=0,2 B-c; Ieron =3 L
=3-41,7=125 A; Mcror=227,5 H-m; J5=0,447 KT M, koc=0,096 B-c; kp. =5,18.

3.7. PaccunTarh cTaTHYECKUE XapaKTEPUCTHUKHU JBYXBUTATEILHOTO aCHHXPOHHOIO 3JICKTPO-
IPHUBO/IA C OOIIUM UMITYJIBCHBIM PETYISTOPOM B POTOPHOM IIETH MPH OTCYTCTBHH MEXaHUYECKOM
CBSI3U MEXKIY HHMH, HCXOIS M3 CXEMbI 3aMEIICHHs IO IEHH BBIIPIMICHHOTO TOKa POTOpa
(puc.6.9).

HUcxoonvie oannvie 0na pacyema. Jgurarenu tuna MTF112-6; TexHudeckue NaHHBIC TPU
[IB=40%: U;=380 B; Puon=5 KBT; 1yon=93000/MHUHE; ®uox=97,34 ¢; Iiuox=14,4 A; Luox=15,7 A;
cos@=0,70; KIT=75,0%; Ex»=216 B; Mya.=137 H-m; J=0,068 KF'MZ; 1p=12,3 A; cospy=0,105;
R1:=1,28 OM; x15,=1,74 Om; 6=1,08; R,,=0,5 OMm; x25,=0,905 Owm; k,=2,56.

3.8. Paccunrarh mapamMeTpbl MOJEIH JIBYXJIBUTATEILHOTO ACHHXPOHHOTO AJIEKTPONPHUBOJIA C
00IIMM UMITYJIBCHBIM PETYJISTOPOM MPU HATUYUHA MEXAHUYECKOW CBSI3U C YIPYTOCTBIO M 3a30-
POM MEXIy JBUTATEISIMHU, UCXOJS U3 CXEMBI 3aMEIIECHUS 10 LETH BBIIPSIMJIICHHOTO TOKa pOTOpa
(puc.6.9).

Hcxoomnvie oannvie ons pacuema. JIpurarenu tuma MTH311-6; TexHuueckue NaHHBIC MPU
I[1B=40%: U;~=380 B; Pyox=11 KBT; 71,,05=94000/MUH; My0,—=98,39 c'l; Lwon=31,5 A; Lyoi=42 A;
cos9=0,69; KII[=78,0%; E»=172 B; My..=314 H-m; J=0,225 KF‘M2; 1p=23,2 A; cospy=0,095;
R1;=0,51 OM; x15,=0,645 Om; 6=1,073; R,,=0,124 Om; x25,=0,241 Om; k,=4,2.

Pacuetrnbie mapamerpol: M. =0,5My; Mo=My; J1=1KrM2; J2=2KrM2; c12=50Hm/pan; Ap,=2m;
L;=0; R;=0,05+2,1950M; A=00; Ljyaxc=413:=218A.

4 | kypcoBas paboTa Ha TEMY:

«Pacyer ryekTponprBoia NPOU3BOJCTBEHHOTO MEXAHU3MAy.

5 | CamocrosTenbHas padoTa CTyI€HTOB:

5.1. IloaroroBka K 3ammre Ja00paTOPHBIX padoT.

5.2. IloaroToBka K KOHTPOJIBHBIM OIPOCAM Ha MPAKTHYECKUX 3aHATHAX (Ha 4-M U 8-M 3aHATHSIX).
5.3. BeimosHeHue KypcoBOil pabOoTHI.

5.4. IloaroroBka K 3K3aMeHy 110 TUCLUIIIMHE

(oLIeHOYHBIC MaTepHUasbl MPUBEICHBI B pazzene 6 HacTosmen PI1JT).
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuna - O6pa3oBareiabHbIe TEXHOJIOTUH, UCTIOIb3YEMbIE TIPU PeATU3allUU Pa3IMUHbIX BUIAOB yUeOHOM
3aHSITHIA 110 TUCIUTUINHE

No | Buzapl yueOHBIX 3aHATHI O6pa3oBaTeabHbIC TEXHOJIOTHH
/1
1 Jlexmun Knaccuueckast (TpaguiimorHasi, ”HGOpMAIIMOHHAS ) JICKIIHS B

dopmare MyIbTUMEAUUHBIX MPE3EHTALUN

2 | [IpakTuyeckue 3aHATUS TexHonorust 00y4eHHsI HA OCHOBE PEIICHUS 3379 U BHIMIOTHCHHUS
YIOpaXHEHUI
3 JlaboparopHbie pabOTHI TexHoNorHs BRIOIHEHUS JIA00PATOPHBIX 3aJaHUN B MAIOH

rpymre (B Opuraze)

4 Koncynpranuu no kypco- WNHpnuBuayanbHble U IPYIIIOBbIE KOHCYJIBTALIMU
BOH pabote

5 CamocrosrenbHas pabora | MHDOpMaIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH (IJOCTYH K

CTYJICHTOB (BHEAYIUTOP- OUOC ¢dwunmana, k ObC ¢unumana, goctyn kK uHPOPMAIUOHHO-
Hasi) METOJAMYECKUM MaTepHasiaM Mo JUCIUILINHE)
6 Kontpons TexHoorus ycTHOro onpoca

(mpomexyTo4YHas aTTecTa-
IIUST: IK3aMeH )

6. OHEHOYHBIE MATEPHAJIBL IVI51 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALMUU - I OHEHKHU KAYECTBA OCBOEHUA
JANCHUITINHBI

K npomexyTo4HOI aTTecTanuu CTYJIEHTOB MO JUCHHUIIMHE MOTYT MPUBJIEKATHCS MPEICTABUTENN
paboToaaTeneid, mpenoaaBaTeNd MOCASAYIOMNUX JUCITUTUINH, 3aBeIyIoNTue Kadeapamu.

OneHka KayecTBa OCBOCHUS AUCIUIUIMHBI BKIIOYAET KaK TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH, TaK
Y TIPOMEKYTOUHYIO aTTECTAIIHIO.

O1eHOYHbBIE CPeICTBA TEKYIIEro KOHTPOJISA YCIeBAeMOCTH:

IIprMepbI BONPOCOB K 3alIUTe JIA0OPATOPHBIX padoT:

1. KakoBa CcymHOCTh MeTOZa MOCJIEI0OBATEIbHON KOPPEKIIUU C MOAYUHEHHBIM PEryJIUpOBAaHUEM KO-
opauHaT?

2. Kak onpenensiercs nepenatoyHast QyHKIHs peryastopa?

3. B dem 3akitouaercs HaCTPOMKa KOHTYpa PEryJIUpOBAHUS Ha TEXHUUYECKUUA ONTUMYM U KaKOBBI €0
IUHAMUYECKHUE MTOKA3aTEIn?

4. B yeM 3aki04aeTcsi HACTPOMKa KOHTYpa PEryJMpOBaHUsI HA CHUMMETPUYHBIA ONTHUMYM U KaKOBbI
€ro JMHAMUYECKUE MOKa3aTeaun?

5. KakoBbl cTaTHueckue XapakTEepUCTUKU 3JIEKTPONPHUBOJA B OJHOKPATHOMHTETPUPYIOUIEH TBYXKOH-
TypHoil cucteme TII-/1?

6. KakoBbl craTuyeckie XapakTepUCTUKH 3JIEKTPONPUBO/A B JBYXKPATHOMHTETPUPYIOUIEH IBYXKOH-
TypHOil cucteme TII-/?
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7. ns 4ero m Korjaa MChojib3yeTcs GuiIbTp B 3aJal0MIel LMK MPU HACTPOMKE KOHTYpa Ha CUMMET-
PUYHBIN ONITUMYM?

8. Kakum oOpa3om mposiBisieTcsl BIUSIHUE BHYTpEeHHEH oOpaTHO# cBsi3u 1o DJIC aBurarens B JUHAMU-
YECKUX peKUMax?

9. UeM BBI3BAHO OTJIMYME HArpPY30YHOW AMArpaMMBbl JBUTATENsl OT HArpy304YHOM JUAarpaMMbl POU3-
BOJICTBEHHOI'O ME€XaHu3Ma?

10. B kakux cinydasx Harpy3ouHas AuarpamMma JIBUTaTessl MPaKTUYECKH COBIAJIAET C HArpy304HOH
JTUarpaMMoi MPOU3BOJICTBEHHOI'O MeXaHu3Ma?

11. Ilpu kakux ycIoOBUSIX HArpy304Has AMarpamMma JBUraTelisi ONHMCBHIBAECTCS OTPE3KAMHU SKCIOHEHT?

12. Kakum 00pa3oM MOKHO YBEIHUUTH SJICKTPOMEXAaHHUECKYIO MOCTOSIHHYIO BPEMEHH 3JIEKTPOIPUBO-
7la U KaK TPy ATOM U3MEHUTCS Harpy3o4yHas [uarpaMma JABUrares?

13. Kak omnpenenuts noTpeOIeHe SHEPTUU U3 CETH U MOTEPU SHEPTUU B SKOPHOU TN JBUTATENS 32
BpEMsI IIEPEX0THOTO Tporecca?

14. Yemy paBHBI IOTEPHU PHEPTUU B SIKOPHOU LIENU TMPU MYCKE JBUTATENS BXOJIOCTYIO U MPU TUHAMHU-
YECKOM TOPMOKEHUU?

15. Kakue gomymieHust moJIoKeHbl B OCHOBY OJJHOCTYIIEHUATON TEOPUU HarpeBa 3JIEKTPOABUTATENICH?

16. Kakoit pusnyeckuii cMbICT UMEET MTOCTOsTHHAS BpeMEHH HarpeBa npuraresis? Ocraercs Jin OHa He-
W3MEHHOU B Pa3IUYHBIX PEKUMAaX pabOThl KOHKpETHOTOo aBuratens’? Kak onpenenuts ee Beudnny?

17. C xakuM1 HOMHUHAJIBHBIMU PEXXHUMaMHU PaOOThI U3TOTABIUBAIOTCS CEPUIHBIC IBUTATEITN?

18. Uro xapakTepus3yroT co00it K03 (HUITMEHTHI TEPMUUECKON U MEXaHUUECKO reperpy3Ku’?

19. Kak ompeneiauTsh IOMYCTUMYIO MO HarpeBy MOIIHOCTb JIBUTaTelis ¢ HOMHHAJIBHBIM INPOJIOJIKH-
TEIHHBIM PEKUMOM PaOOThI IPU KPATKOBPEMEHHOM HIIA TIOBTOPHO-KPATKOBPEMEHHOM PEXKHME IKCILTya-
Taruu?

20. KakuM 00pa3oM peryimpyercs CKOPOCTh XOJIOCTOTO XOa ACHHXPOHHOTO JBUTATENS B PA3IMUHBIX
KaCKaIHBIX cxemax?

21. Kak paccuuThIBaIOTCSl CTATUYECKHE MEXAHUYECKHE XAPAKTEPUCTUKU ACUHXPOHHOTO JBUTATENS B
Pa3IMYHbIX KaCKaJHbIX cXemax?

IIpuMepsI BONPOCOB K KOHTPOJBLHOMY ONPOCY Ha 4-M MPAKTHYECKOM 3aHATHM:

1. s yero HEOOXOMMO PETYIMPOBaHUE KOOPAMHAT 31eKkTporpuBoaa? Kakue orpaHnueHus Hakia-
JIBIBAIOTCS Ha PEKUMBI pabOThI JBUTATENS?

2. Kakum mensim ciyXuT peryindpoBaHue koopauHar? Kakue crmocoObl peryinupoBaHusi KOOpAWHAT
Bsl 3Haere?

3. OxapakTepu3yiTe OCHOBHBIE IOKA3aTENH PETYINPOBAHUS KOOPANHAT.

4. Kak BeiBOgUTCS opMylna JUisl ONpeAeIeHUs] CyMMapHO OIIMOKM 3aMKHYTOTO KOHTYypa perysiu-
poBaHus?

5. Kaxkoa cBsi3b TpeOyemMoil TOUHOCTH PETYINPOBAHMS B CTATUYECKUX M ACTATUUYECKUX CHCTEMax C
JIAYX pa3oMkHYyTOro KOHTYpa?

6. KaxkoBa cBs3b mokazareniell peryjaupoBaHus: KoJeOaTeIbHOCTH, OBICTPOJACHCTBUS M TIEpEeperyin-
poBanust ¢ JIYX pa3oMKHYyTOro KOHTYypa?

7. B d4em cyTh MeTOJa MOCIEAOBATEIBHOW KOPPEKUUHU C MOAYMHEHHBIM PETYJIUPOBAHUEM KOOPIU-
Hat? YUro mpezacTaBigeT coboil HeKOMIEHCHpYeMasi mocTosiHHas BpemeHH 7,7 KakoBa xenaemas nepesa-
TO4Has QYHKIUS PA30OMKHYTOTO KOHTYpPa PETyIUPOBaHUS?

8. Ot 4ero 3aBUCUT KOJIEOATENBHOCTh U OBICTPOACHCTBHE 3aMKHYTOTO KOHTYpa PEryJIHpOBaHUs?
Kak npousBoauTcst HaCTpOiiKa KOHTYpa PEryJIMpOBaHUs HA TEXHUYECKUI ONTUMYM ?

9. Kak onpemensercsa mnepemarouHas QyHkuus perymnsropa? Ilodemy orpaHuueHO HpUMEHEHHE
[N /I-perymnsitopa u 60Je€e CIOKHBIX PETYISATOPOB?

10. B yem 3akmroyaercss MPUHIMUIT MOJYUHEHHOTO pEryaupoBaHusa koopauHat? Kak u3MeHsieTcs He-
KOMIIEHCUpYEMasi IOCTOSIHHASI IPH YBEJIMYEHNUHN YHCIIa KOHTYPOB PETYJINPOBAHUS?
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11. Kak HacTpanBaeTcsi KOHTYp PEryJIMpOBaHUS HA CUMMETPUYHBIN onTuMyM? Kakue mokazarenu pe-
T'YJIMpOBaHUS IPU TaKOM HacTpoiike?

12. Yro mpencraBisieT co0oil 0000IIEHHAs CHCTeMa YIpPaBISIEMBIM MpeoOpa3oBaTeiib — JBUTATEIb
(YII-1)? Kakue ypaBHEHHUs], TapaMeTPbl U CTPYKTYPHBIE CXEMBbI 11 cucTemsl Y 1-/1?

13. HanumuTe ypaBHEHHS M HM300pa3sUTe CTPYKTYPHYIO CXEMY U MEXaHUYECKHE XapaKTEPUCTUKU
anekTpornpuBoaa no cucreme YII-/I ¢ orpunarenbHoi 0OpaTHOH CBSI3bIO IO MOMEHTY.

14. Kakue cBoiicTBa mpuobOperaer aekTpornpuBoj nmo cucreme YII-JI ¢ oTpurarenpHOi 0O0paTHOMN
CBSI3bIO TI0 MOMEHTY, €CJIA JIOTIOJIHUTENFHO BBECTH MOJIOKUTENBHYIO 00paTHYIO CBA3b 1O ckopocTu? Ha-
MUIINTE YPaBHEHUSI M H300pa3uTe CTPYKTYPHYIO CXEMY M MEXAHUYECKUE XapaKTePUCTHKHU IJI 3TOTO
cirydast.

15. Kak BiusieT BBeeHHE OTPUIIATEILHON OOpaTHOW CBSI3M 10 MOMEHTY Ha TMHAMHYECKHE CBOMCTBA
aNeKTponpuBoza no cucreme YII1-J1?

16. Kakum 00pa3oM ocCylIecTBIseTCs MOceI0BaTeNbHasi KOPPEKLUs KOHTYypa pEeryjIupoBaHUS MO-
MeHTa B cucreme YII-J[? M300pa3ure CTPYKTYPHYIO CXEMYy M CTaTUYECKHE MEXaHWYECKHE XapaKTepH-
CTUKH 3JIEKTPOIPHUBOJIA.

17. Kakumu AWHAMHYECKUMH CBOWCTBaAMM OOJIafjaeT KOHTYp MoMeHTa B cucteme YII-J[ mpu Ha-
CTpOIKE HAa TEXHUYECKUI ONTUMYM?

IIpuMepsI BONPOCOB K KOHTPOJBLHOMY ONPOCY HA 8-M MPAKTHYECKOM 3aHATHM:

1 Kak onpenenuTth craTUYecKHe M TUHAMUYECKHE OMIMOKU PEryIMpOBAaHUS MOMEHTA IO yIpaBlie-
HUIO U BO3MYIIEHHUIO B cucteme YII-/I, onTuMHU3MpOBaHHON METOAOM MOCIIEI0BATENBLHON KOPPEKITUN?

2 Kak BnusieT BHYTpEHHssI 0OpaTHast CBSI3b IO CKOPOCTH Ha TOYHOCTH PEryJIMPOBAaHUS MOMEHTA B
cucreme YII-JI, onTUMHU3UPOBAHHOW METOIOM MOCIEIOBATEIBHON KOPPEKLIMH?

3 Kak paccuuThIBalOTCS MapaMmeTpbl YHU(PHUIIMPOBAHHOTO KOHTYpA PEryJIMPOBAaHUS TOKA B CHCTEME
TIT-17?

4  KakoBbl 0COOCHHOCTH IMOCIIEIOBATEIbHON KOPPEKIMHM KOHTYpa PEryIupoBaHUs MOMEHTA (TOKa) B
cucteme ['-/1? Hanummre ypaBHEHHsI U M300pa3uTe CTPYKTYPHYIO CXEMY U MEXaHMYECKHE XapaKTepH-
CTHKH 3JIeKTporpuBoaa no cucreme YII-/] ¢ orpunarenbHoit 0OpaTHOM CBA3BIO 10 MOMEHTY.

5 Kakue cBoiicTBa mpuoOpeTaer 3aekTponpuBoa mo cucreme YII-J[ ¢ orpunarensHoil oOpaTHOM
CBSI3bIO TI0 MOMEHTY, €CJIA JIOTIOJIHUTENFHO BBECTH MOJIOKUTENBHYIO 00paTHYIO CBA3b 1O ckopocTu? Ha-
MUIINTE YPaBHEHUSI M H300pa3uTe CTPYKTYPHYIO CXEMY M MEXaHUYECKHE XapaKTEPUCTHKHU IJii 3TOTO
cirydast.

6 Kak Bruser BBeIeHHE OTPUIIATEIILHONW 0OpaTHOM CBS3W TI0O MOMEHTY Ha JUHAMHUYECKHE CBOMCTBA
aNeKTponpuBoza no cucreme YII1-/1?

7 Kakum o0pa3oM OCyIIECTBISIETCS MOCIEAOBAaTEIbHAs KOPPEKIMs KOHTypa pPEeryaupoBaHUs MO-
MeHTa B cucreme YII-J[? M300pa3ure CTPYKTYPHYIO CXEMYy M CTaTUYECKHE MEXaHWYECKHE XapaKTepH-
CTUKH 3JIEKTPOIPUBOJIA.

8 Kakumu auHaMHUYECKMMH CBOWCTBaAMH OO0JIafjaeT KOHTYp MoMeHTa B cucteme YII-J[ mpu Ha-
CTpOIKE Ha TEXHUYECKUI ONTUMYM?

9 Kak ompenenuTh cTaTUYECKHEe U TUHAMHUYECKHE OMIMOKU PEryJIMpOBAaHUS MOMEHTA IO yIpaBlie-
HHIO ¥ BO3MYIIEHUIO B cucteme YII-/I, onTuMHU3MpOBaHHON METOAOM MOCIIEI0BATENBLHON KOPPEKIUN?

10 Kaxk Biusier BHYTpeHHsIsI 0OpaTHast CBA3b MO CKOPOCTH HAa TOYHOCTH PEryJIMPOBAaHUS MOMEHTA B
cucrteme YII-JI, onTUMHU3UPOBAHHOW METOIOM MOCIEIOBATEIBHON KOPPEKLIMH?

11 Kaxk paccunThIBaloTCsl MapameTpbl YHU(PHUIIMPOBAHHOTO KOHTYpPa PEryJIMPOBAaHUS TOKA B CHCTEME
TIT-117?

12 KakoBBl 0COOCHHOCTH IMOCIEI0BATEIbHON KOPPEKIIMHU KOHTYpa PeryIupoBaHUsI MOMEHTa (TOKa) B
cucteme I'—/1?
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13 HM300pa3ute CTPYKTYPHYIO CXE€MYy aBTOMAaTHUYECKOTO PEryJIupoBaHus CKopocTH B cucteme YII-JI ¢
OTpHUIIATENILHON 00paTHOM CBA3BIO MO ckopocTu. Kak BrusieT k03 PuieHT 00paTHON CBS3H 110 CKOPOCTH
Ha CTaTUYECKHE XapAKTEPUCTUKHA U JUHAMUYECKHE CBOKMCTBA 3JIEKTPONpHUBOIA?

14 HapucyiiTe CTpYKTYpHYIO CXE€My, HalMIIWTE ypaBHEHMsS Uil cuctemsl YII-J[ mpu HacTpoiike
KOHTYpa CKOPOCTH Ha TEXHUYECKUH onTUMyM. OT 4ero 3aBUCHUT JKECTKOCTh CTATHYECKON MEXaHUYECKOM
XapaKTEpUCTUKU MPU TaKOW HacTpolke?

15 Oxapaktepu3yiTe OMMOKH PETyJIUPOBAHUS CKOPOCTH IO YIPABISIONIEMY W BO3MYIIAOIIEMY
BO3JCUCTBUSAM B ABYXKOHTYypHOH cucteme YII-JI ¢ Il-perynsitopom ckopoctu. Hapucyiite rpaduku
MEPEXOIHBIX MPOLIECCOB MPU CKAYKE U JINHEWHOM HapacTaHUU 33JIaf0ILEro0 CUTHaJA.

16 Kak npousBoauTCS pacyeT MapaMeTpoOB KOHTYypa PETYJUPOBAHUS CKOPOCTH B JBYXKOHTYPHOM
cucreme TII-JI c II-perymaropom ckopoctu? Kak pacCUMTHIBAIOTCA U CTPOSTCA MEXAHUYECKUE
XapaKTepUCTUKU?

17 Kakumu cBoiicTBamHu 00JafaeT AJIEKTponpuBoa mo cucteme YII-J| mpu HacTpoiike KOHTypa
pETYJIMpOBaHMSI CKOPOCTH HA CHUMMETPUYHBIM ONTHMMYM IIpU HHTETPaIbHO-NPONOPLHOHATBHOM
PETYyJISITOPE CKOPOCTH?

Kparkoe conepxxanne KypcoBoii padoThi:

Lenbro KypcoBOi pabOTHI ABISETCS MPAKTUYECKOE 3aKPEIICHNE CTYIEHTaMHU JICKIIMOHHOTO MaTepuaa
1o nucuuIuiiHe «Teopus aNeKTpONprUBOa» MyTEM PElIeHUs] KOMIUIEKCHOM 3a7aui IPOEKTUPOBAHUS U
pacdera dJIEeKTPOIPUBOAA Ul MEXAHU3MA C OIPEAEICHHON HArpy304HOU JUarpaMMOMN.

HcxonHple faHHBIC 711 KypCOBOM pabOTHI (3a1aI0TCS PYKOBOIUTEIIEM):

— KHHEeMaTH4ecKasl CXxeMa MEXaHHU3Ma C YKa3aHHUEM YUCIOBBIX 3HAYeHUH Macc (MOMEHTOB MHEPLIHN)
OCHOBHBIX JBI)KYIIMXCS 3JIEMEHTOB, repenarounoro uncia u KI1J] mexannueckux nepenay;

— rpaduk ycunuii (MOMEHTOB), BO3JCHCTBYIOIMX HA pabo4Mii OpraH 3a IUKJI pabOThl MEXaHU3Ma,

— rpaduK CKOPOCTH U YCKOPEHUH pabodero opraHa 3a IUKJI padOThl MEXaHU3Ma;

— TpeOOBaHUs, IPEABABISIEMbIE K SJIEKTPOIIPUBOY B OTHOLICHUH TOYHOCTH U Ka4eCTBa PeryIupoBa-
HUS €ro KOOpAMHAT.

Copneprxanue KypcoBoi pabOTHI:

1. PacyeT u mocTpoeHre Harpy304HOM JuarpaMMbl TPOU3BOACTBEHHOTO MEXaHU3Ma, Mpe/IBa-
PUTEIBHBIN BEIOOD AJIEKTPOABUTATENS.

2. Pacyer 1 mocTpoeHHe HArpy30YHOM JuarpaMMbl JBUTATENs, POBEPKa IBUrATeNs MO YCIOBUSAM Ha-
rpeBa U JONYCTUMOU MEPETPY3KHU.

3. BeiOop cxembl ¥ pacyeT mapameTpoB CUIIOBOTO NpeoOpa3oBaTess.

4. PacueT U OCTPOEHME CTATUUYECKUX XAPAKTEPUCTUK JIEKTPOIIPUBO/IA B PA3OMKHYTON CUCTEME.

5. Pacuer u mocTpoeHue CTaTUYECKUX XapaKTePUCTUK JIEKTPONPUBOIA ITPU aBTOMATHUECKOM pEeryJiu-
POBaHUU KOOPJHMHAT C YUETOM MPEABABISIEMbIX TPEOOBAHUIA.

6. Onpenenenye CTaTHUECKUX U TMHAMUYECKUX OIMOOK peryirupoBaHus KOOPAUHAT, pacyeT U Mo-
cTpoeHue (KauecTBeHHOE) rpaduKkoB w=f(t), M=f(t) u w=f(M) nns ciyd4as mycka 3JIeKTponpuBoaa. AHa-
JIU3 TIOJTyYEHHBIX Pe3yIbTaToB.

7. 3aKIIO4YEHHUE.

IIpumepsI BONIPOCOB K 3alIUTe KYpPCOBOil padoThI:

1. s yero HEOOXOMMO PErYIMPOBaHUE KOOPAMHAT 3j1eKkTporpuBoaa? Kakue orpaHnueHus Hakia-
JIBIBAIOTCS HAa PEKUMBI pabOThI JBUTATENS?

2. Kaxum mensm ciyXuT peryindpoBaHue koopauHar? Kakue crnocoObl perynupoBaHusi KOOpAWHAT
Bbl 3HaeTe?

3. OxapakTepu3ylTe OCHOBHBIE TOKA3aTENN PETYIUPOBAHUS KOOPUHAT.

4. KakoBa cBs3b TpeOyeMOil TOUHOCTH PEryJIHpOBaHUS B CTATUYECKUX U aCTATHUECKUX CHUCTEMaX C
JIAYX pa3oMkHYyTOro KOHTYpa?

5. KaxkoBa cBs3b mokazareniell peryjaupoBaHUs: KoJIeOaTeIbHOCTH, OBICTPOJACHCTBUS U TIEPEperyin-
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poBanust ¢ JIYX pa3oMKHYTOro KOHTYypa?

6. B dem cyTp MeTOJa MOCIENOBATENBHOW KOPPEKLUUHU C MOAYMHEHHBIM PETYJIMPOBAHUEM KOOPIU-
Hat? Yrto npeacTariseT co00il HEeKOMITIEHCHpyemast mocTostHHas Bpemenu Tp? Kakosa kenaemas nepena-
TOYHast PYHKIUS pa30MKHYTOT'O KOHTYpa PerylIupoBaHus?

7. OT 4Yero 3aBHCUT KOJIeOATEIbHOCTh M OBICTPOJCHCTBHME 3aMKHYTOTO KOHTYpa PEryIHMpOBaHUA?
Kak npous3BoauTCst HACTpOiKa KOHTYpa PEryJIMpOBaHUs HA TEXHUYECKUI ONTUMYM?

8. Kak ompenensiercss mepemarouHass (yHkius perynsropa? Ilouemy orpaHuyeHo NpUMEHEHUE
[MU/-perynaropa u 60jee CI0XKHBIX PEryIsaTOpOB?

9. B uyewm 3akiroyaercs NPUHIMUIT MOJAYMHEHHOTO PEryIvpoBaHusa kKoopauHat? Kak u3MeHsieTcs He-
KOMIIEHCUpYEMasl ITOCTOSIHHAS [TPU YBEJIMYEHUN YUCIIA KOHTYPOB PETyJINPOBaHUA?

10. Kak HacTpanBaeTcsi KOHTYp peryJIMpOBaHuUs Ha CUMMETpUUHBIA onTuMyM? Kakue nokasarenu pe-
TyJIMPOBAHUS MPU TAKOH HACTPOUKE?

11. Yro mpexacraisier coboil 00oOIIeHHast cucTeMa YIpaBlsieMblid MpeoOpa3zoBareib — JIBUTATENb
(VII-/1)? Kakue ypaBHEeHHS, TapaMeTPhl U CTPYKTYPHBIE CXEMbI JIsl cUcTeMbl Y [1-/]?

12. U3006pa3ute CTPYKTYpPHYIO CXEMY aBTOMAaTHYECKOIO PEryJIMpoBaHus ckopocTH B cucteme YII-J1 ¢
OTpHUIIATEILHON 00paTHOM CBA3BIO 1O CKOpocTH. Kak BiuseT koddpuiueHT 0OpaTHOM CBSI3M 1O CKOPOCTH
Ha CTAaTUYECKUE XapaKTEPUCTUKU U JUHAMHUYECKHUE CBOMCTBA IEKTPONpUBOJA?

13. HapucyiiTe CTpyKTYpHYIO CXE€My, HamuIIuTe ypaBHeHUs isi cucteMbl YII-J[ mpu Hactpolike
KOHTYpa CKOPOCTH Ha TEXHUYECKUI ONTUMYM. OT Uero 3aBUCUT KECTKOCTb CTATUYECKON MEXaHUYECKOU
XapaKTEPUCTUKHU MIPU TaKOW HACTpOuKe?

14. OxapakTepusyiiTe OMMUOKH PEryJMpOBaHUS CKOPOCTH IO YIPABISAIONIEMY U BO3MYIIAIONIEMY
BO3JICUCTBUSAM B ABYXKOHTYpHOU cucteme YII-/] ¢ II-perymaropom ckopoctu. Hapucyiite rpaduku me-
PEXOAHBIX MPOLIECCOB MPU CKAYKE U JINHEHHOM HapacTaHUU 33JaI0LIEr0 CUTHAIA.

15. Kakumu cBoiicTBamMu 00J1aaeT anekTponpuBo mo cucteme YII-JI mpu HacTpoiike KOHTypa pery-
JUPOBaHUsl CKOPOCTH HAa CUMMETPUYHBI ONTUMYM IPH HMHTErPalbHO-IPONOPLHUOHAIBHOM DPETYJIATOPE
ckopocTtu?

16. N3006pa3ute cxemy 3aMelIeHHs] aCHHXPOHHOTO JBUraTelsl B CTATUYECKOM PEXUME IPU YaCTOTHOM
YIPaBJICHUHU U OXapaKTEPU3YHTE €€ mapaMeTpsbl.

17. C xaxol LB B CUCTEMAaX YaCTOTHOTO YIPABJIEHUS aCUHXPOHHBIM 3JIEKTPOIPUBOAOM HUCIOJIb-
3yeTcs mpeoOpazoBaHuE NEPEMEHHBIX OT HETOABMKHOM CHCTEMbI KOOPAMHAT K BPAIIAIOIIEHCsl CUCTEME U
Ha000poT?

OueHoYHBIE CPEACTBA IPOMEKYTOYHOM aTTECTALINM:

IIpumepsI BONPOCOB K 3K3aMeHY MO JUCIHUIJINHE:

[TepBbIii BOPOC B 9K3aMEHAITMOHHOM OHMJIETE — BOMPOC IO JICKIIMOHHOM Martepuainy. Bropoii Bo-
Ipoc — 33/1a4a Ha TeMy, OJIM3KYIO K pa30upaeMbIM Ha MPAKTUUYECKUX 3aHATUSAX U B TPOLIECCE BBHITIOTHEHUS
KYPCOBOM paboTHI.

1 OcobenHoctu BbIOOpa IBUTATENS ISl PETYIUPYEMOTO 3JIEKTPONIPUBO/IA B 3aBUCUMOCTH OT CIOCO-
0a peryIupoBaHus CKOPOCTU U MEXaHUYECKOM XapaKTePUCTHKU MPOU3BOACTBEHHOTO MEXaHU3MA.

2 OcHOBHBIE 3aJaud PEryJIHpPOBAaHUS KOOpIMHAT AyeKTpornpuBoAa. CrocoObl peryinpoBaHUS
KOOPJAMHAT U UX OCHOBHBIE TOKA3aTEIIH.

3 Cea3p mnokazareneid perynupoBanusi ¢ JIAUX paszomkHyTroro koHTypa. Oll€HKa TOYHOCTH
ABTOMATUYECKOTO PETYIUPOBAHMS KOOPJIMHAT YaCTOTHBIM MeToaoM. [lepenarounbie (QyHKIIUU OMIMOKH
M0 3aJaHuI0 U BO3MyIleHHI0. CBs3b TpeOyeMOl TOUYHOCTH B CTaTHUECKHX M aCTaTUYECKHX CHCTEMax C
JIAYX pa3oMKHYTOro KOHTYpa.

4 OmneHka KayecTBa aBTOMATHYECKOTO PEryJIHMpOBaHUS KOOPAUMHAT YaCTOTHBIM MeToJoM. CBS3b
MoKa3aTesel Koyie0aTeIbHOCTH, OBICTPOACHCTBUA 1 TiepeperyiupoBanus ¢ JIYX pa3oMKHYTOrO KOHTYpa.
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5 Meron mnocnenoBaTeNbHOM KOPPEKLIUMM € TMOJYMHEHHBIM PETYJIMPOBAHMEM KOOPJMHAT.
CyMMmapHas HEKOMIIEHCUPYeMasi TIOCTOSIHHAsA BpeMeHH 7}, 3aBHCUMOCTD ITOKa3aTeNed peryJIupoBaHus OT
kodbpunuenta a=71,/7,. Hactpoiika KOHTypa perylIupoBaHus HA TEXHUYECKUH OITUMYM.

6 OmpeneneHne TnepenaToyYHOM (YHKIHMHM PETYISATOpa MPHU TOCIEIOBATEIHBHOM KOPPEKIUH.
[IpyHIMI TOAYMHEHHOTO PpEryJIMpoBaHUs KOOpPAMHAT. 3aBUCUMOCTb BEIMYHMHBI HEKOMIIEHCHPYEMOM
ITIOCTOSIHHOM OT 4MCJIa BHYTPEHHUX KOHTYPOB PEryJIUPOBaHUS.

7 Hacrtpolika KOHTypa peryjJdpoBaHUs HAa CHUMMETPUYHBbIA ontuMyMm. Ilokasarenn Ttakoro
pEeryaupoBaHHusl.

8 OO0oOmeHHass cucremMa ympaBisgeMblid npeoOpasoBarens — jasurarensb (YII-[I). Cucrema
YpaBHEHUU, MApaMETPbl U CTPYKTYPHBIE CXeMbI cucTembl Y [1-/1.

9 ABTOMaTM4eckoe peryimpoBaHue MoMeHTa B cucteme YII-Jl ¢ oTpumareabHO 0OpaTHOW CBSI3BIO
nmo MoMmeHTy. CTpyKTypHas CXeMa, YpaBHEHUs [MHAMMYECKOM M CTaTMYECKOM MEXaHUYECKUX
XapaKTepUCTUK  3JEKTPOIpHBOJAA.  MexaHMUYecKHe  XapakTEepUCTUKM  IPU  ABTOMATUYECKOM
peryampoBaHUU MOMEHTA.

10 ABTOoMaTm4eckoe peryimpoBaHue MOMeHTa B cucreme YII-J[ ¢ oTpunarenbHoil 00paTHOM CBSA3bIO
M0 MOMEHTY M TOJOXHUTEIbHOH OOpaTHON CBS3BIO MO CKOPOCTH. YPaBHEHHE CTaTHYECKOM
XapaKkTepuCcTUKU. KpuTtuyeckas MoJ0KUTENbHAS CBSI3b 110 CKOPOCTU. MeXaHN4YeCKUe XapaKTEPUCTUKU B
TaKOU CHCTEME.

11 Anamu3 nDUHAMUYECKUX CBOWCTB (TOYHOCTH, KOJEOATETHHOCTH) JIIEKTPONPHUBOJAA IO CHUCTEME
VII-J] ¢ aBTOMaTU4YeCKUM PEryJIupOBaHUEM MOMEHTA.

12 TlocnenoBaTenbHas KOppEKLMs KOHTypa pEryJupoBaHHs MoMeHTa B cucreme YII-JI.
Crarnueckue MEXAaHMYECKHE XapaKTepUCTUKH saekrponpuBona ¢ IIM-perymstopom MomeHTa.
JlnHaMu4yecKkue CBOMCTBA KOHTYpa IIPU HACTPOMKE HA TEXHUYECKUM ONITUMYM.

13 Amnanu3 cTraTMYeCKMX M JUHAMHYECKHX OLIMOOK pPETyJIUpOBaHUS MOMEHTa IO YIPaBICHUIO U
BO3MYIIEHUIO B cucteme YII-JI, onTMMU3UpOBAaHHON METOLOM II0CIIEI0BAaTEIbHON KOppeKkuuu. Binusaue
BHYTpPEHHEH 00paTHOM CBSI3U MO CKOPOCTH Ha TMHAMUYECKHE XapaKTePUCTUKU AJIEKTPOIPUBOA.

14 Pacuer napameTpoB yHU(DULIMPOBAHHOTO KOHTYpa peryaupoBanus Toka B cucteme TII-/1.

15 ABTOoMaruueckoe peryiupoBaHue ckopoctd B cucteme YII-J[ ¢ orpumarensHoil 00paTHOM
CBSI3bI0 II0 CKOPOCTH. YPaBHEHUS JAMHAMHUYECKOM M CTATHYECKOM MEXAHUYECKHX XapaKTEPUCTHUK.
Cratuyeckue XapaKTepUCTHKU M JUHAMHYECKHE CBOMCTBA MPH Pa3IMUYHBIX KO3PQUIMEHTax 0OpaTHOM
CBSA3U 10 CKOPOCTH.

16 ABTOMaTHuYecKoe peryaupoBaHue cKopoctd B cucteme YII-JI ¢ oTpumarenbHOl oOpaTHOM CBS-
3bI0 10 CKOPOCTH U TOJIOKUTEIBHOM 00paTHOM CBSA3BIO [0 MOMEHTY.

17 CaoiicTBa 35ekTponpuBoga no cucreme YII-JI nmpu HacTpolKe KOHTypa CKOPOCTH HAa TE€XHUYE-
ckuii onTuMyM. CTaTH4ecKUe XapaKTEPUCTUKH 3JIEKTPOIIPUBOJA MPH JABYXKOHTYPHON CHUCTEME pEryiu-
pOBaHUS.

18 OmmOku perynupoBaHHs CKOPOCTH IO YIPABISAIOUIEMY M BO3MYIIAIOIIEMY BO3JCHCTBHUIM B
nByxkoHTypHOU cucteme YII-/] ¢ [1-perynstopom ckopoctu. I'paduku nmepexoaHbIX MTPOILIECCOB.

19 Pacuer napaMeTpoB KOHTYypa peryjJupoBaHus CKOPOCTH B IBYXKOHTYypHOH cucteme TII-/I.

20 CpoiicTBa 3IEKTPONPUBO/IA NP HACTPOMKE KOHTYpa PETYIMPOBaHUs CKOpPOCTH B cucteme YII-/]
HA CUMMETPUYHBIN ONITUMYM IIPH UHTETPATIBLHO-IIPOIIOPLIMOHAIIBHOM PETYISTOPE CKOPOCTH.

21 OcobeHHOCTH yIpaBiIEHUS aCHHXPOHHBIM 3JieKTponpuBoaoM 1o cucteme [TU-AJ]. Cxema 3ame-
LIEHMS ¥ CTaTUYECKHUE XapaKTEPUCTUKHU ACHHXPOHHOIO JABUTaTENsl IPU Pa3IndHbIX 3aKOHAX PEryIupoBa-

Up U, Ug U -
s — R, 28 2L constn‘[l‘zconst.

9 b 9
h ho ho N4
22 PerynupoBaHue€ MOMEHTa 3JIEKTPOIPUBOAA IMOCTOSSHHOTO TOKAa B CHUCTEME HMCTOYHHUK TOKa —
neuratens (UT-]1). Mexannueckue XapakTepUCTUKH NMPY WHIYKTUBHO-EMKOCTHOM MCTOYHUKE TOKA.
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23 PerymupoBaHue CKOpPOCTH 3JIEKTpOIpHBOAA MocTosiHHOTO Toka B cucreme (UT—JI) ¢ oOparHoi
CBS3bI0 II0 CKOPOCTH WJIM HANpsDKEHUIO Ha SKOpPE, MEXaHWYECKHE XapaKTepUCTHKU. Vcmonb3zoBaHue
MOCJIE0BATENbHONW KOPPEKIIUHU I PETYIMPOBAHUS TOKA BO30YK/ICHUS JBUTATEIS.

24 PeocratHOoe perynupoBaHME MOMEHTa U CKOPOCTH
3JIEKTPONPHUBOJIOB MOCTOSSHHOIO U IIEPEMEHHOI0 TOKa B Pa30OMKHYTOM cucteme. CTyneH4YaThld MyCK MpU
MOAJEPKAHUU TIOCTOSIHCTBA CPEIHEro 3HAa4YeHUs IYCKOBOTO MOMEHTa jBurarens. PeocratHoe
pEryaupoBaHUe CKOPOCTHU U €ro MOKA3aTEIH.

25 ABTOMaTHYECKOE peryiaupoBaHue KOOpJHMHAT
ACMHXPOHHOI'O 3JIEKTPONPHUBOAA C UMITYJIbCHBIM PETYJISATOPOM B LIEMH BBIIPAMIEHHOTO TOKAa POTOPA.
[TpuHIMOBI TOCTPOEHHUS] 3aMKHYTBIX CHUCTEM SJeKTporpuBoja. OOpaTHble CBSI3U Uil CTAOMIM3AlUU
CKOPOCTH 3JIEKTPOIPUBOJIA.

26 Pacuer cTaTM4YeCKUX MEXAHMUYECKUX XapaKTEPUCTHK ACHHXPOHHOIO 3JIEKTPONPUBOAA C
HMITYJIbCHBIM PETYJIATOPOM B LIETH BBIIPSAMIIEHHOI'O TOKAa POTOpa B 3aMKHYTOW CUCTEME.

27 JlMHaMHUYECKHE CBOMCTBA 3aMKHYTBIX CHUCTEM ACHHXPOHHOI'O 3JIEKTPONPHBOJA C MMIIYJIbCHBIM
PEryasaTOPOM B LIETIH BBIIPSIMIEHHOTO TOKa poTopa. Pacuer nepexoqHbIX MPOLECCOB.

28 TouHOe NO3MIMOHMPOBAHME. BiIMsSHUE OTKIOHEHHs MapaMeTPOB HAa TOYHOCTH IO3ULIMOHHPOBA-
Hus. [lyTu yMeHbIIeHUS OIIMOKY MTO3ULIMOHUPOBAHUSI.

29 ABTOMAaTHYECKOE PEryJMpOBaHUE MOJOXKEHUs (yTH) MO OTKJIOHEHHIO. TpeXKOHTypHas cUcTeMa
VII-JI nns perynupoBanus nojioxkerus. OnpeneneHue neperaTroyHon PyHKIIUN PeTyIsITopa MOJI0KEHUS.

30 Ilepexomnble mpolecchl NPU TOYHOW OCTAaHOBKE M OTPaOOTKE JIO3UPOBAHHBIX IEpPEeMELICHUN
MMO3ULIMOHHBIM  JJIEKTPOIIPUBOAOM C IMPONOPLMOHAIBHBIM PETYJIATOPOM IMOJOXKeHusd. Perynarop
MIOJIOKEHUS ¢ TapaboInYecKOil XapaKTepPUCTHKOM.

31 Tlonstue o cuepsmeM osyekTponpuBoje. OMUOKH CIEIAIEro 3JIEKTPONPUBOAA U TMYTH HUX
YMEHBILEHNUS.

32 Oco0EHHOCTH MHOTOJIBUTATEIbHBIX 3JICKTPONPUBOIOB. JBYXIBUTATEIBHBIA SJICKTPONPUBOJ C
MEXaHUYECKOM CBs3pI0 Mexay aBurarensMud. CrocoObl BBIDABHMBAHWS HArpy3KH JIBUTaTeJIeH.
Hcnonbs30BaHne OBYXIBUTATEIBHOIO AJIEKTPONPUBOAA I MOJYYEHHS CHEIUANIbHBIX MEXaHUYECKUX
XapaKTEPUCTHK.

33 MHuoroaBuraTebHbIA ACHHXPOHHBIN SJEKTPOTPUBOJI C OOIIMMM HMITYJILCHBIM PETYISTOPOM B
poropHoi nenu. OcobeHHOCTH PadOThI MEKTPONPUBOJIA MPU OTCYTCTBHUM M HAJHMUYUU MEXAaHHUYECKOU
CBSA3HU.

34 Cratuueckue XapaKTEPUCTHKH JIBYXJIBUTaTE€JIbHOTO  ACHMHXPOHHOIO  AJIEKTPOIpPHUBOAA C
VMITYJIbCHBIM PETYJIATOPOM B LIETH BBIIPSAMIIEHHOIO TOKa potopa. [lepexonHbie mpoiecchl B HEM.

35 MHoroaBuratenabHblii 3J€KTPOIPUBO/ IO CUCTEME IEKTPUUYECKOr0 Bajia. Pa3HOBUIHOCTH CUCTEM
ANEKTPUYECKOr0 BaJjla: C YpPaBHUTENIbHBIMH MalllMHAMH, C MpeoO0pa3oBaTeieM YacTOThl M MalluHaAMH
JIBOWHOTO MHTaHMs, ¢ o0muM peoctatoM. [lopsaok mycka paccMOTpeHHBIX cucTeM. CpaBHUTENbHBIC
JOCTOMHCTBA M HETOCTATKH PA3JIMYHBIX CUCTEM AIEKTPUUECKOro Baja.

B ¢wunmane ucnonb3yercs cucteMa ¢ TPAaIWIIMOHHOM IIKAJION OLIEHOK — "oTimuHOo'", "Xopormio",
"yIOBIIETBOPUTEIHHO", "HEYIOBIETBOPUTENHHO", "3auTeHo0", "He 3auTeHo" (nanee - nmATHOANIBHAS CHUC-
TeMa).

dopma MPOMEKYTOUHOM aTTECTALUK IO HACTOSIIEH JUCHUILUIMHE — IK3aMEH.

[IpumeHsieMple KpUTEPUU OIICHUBAHUS IO JUCIUIIMHAM (B COOTBETCTBHU C WHCTPYKTHUBHBIM
muceMoM HIY MOU ot 14 mas 2012 roga Ne 11-23):

Ouenka Kputepuu oneHku pe3ynbTaToB
10 AUCIUII- 06yLI€HI/I$I 10 AUCHUITIINHE
JIMHE
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OrneHka
110 JUCIIUII-
JINHE

Kputepuu onieHKH pe3ynbTaToB
o0y4YeHUs IO TUCITUTLTNHE

«OTIHYIHOY/
«3a4TEHO
(oTuHO)»/
«3a4TEHOY

BricraBnsiercs oOydaroniemycsi, 0OHapyKMBILIEMY BCECTOPOHHEE, CUCTEMaTHUECKOE U
r1y0OKOe 3HaHUE MaTepUaioB U3YYEHHON AUCHIUIUIIMHBI, YMEHUE CBOOOIHO BBIMOIHSTh
3a1aHKs, IPEAYCMOTPEHHBIE IPOIPAMMOM, YCBOUBIIUN OCHOBHYIO M 3HAKOMBIN C JI0-
MOJTHUTEIILHON JTUTEPATyPOr, PEKOMEHOBAaHHOW pabodeld mporpaMMOi JUCITUTUINHBL,
IPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHHUHM, U3JI0KEHUH U UCTIOIb30BaHUU
MaTepuaioB U3yYEHHOW IUCIUIUIMHBL, O€3yNpeyHO OTBETHUBILIEMY HE TOJIbKO Ha BO-
npockl Omiera, HO U Ha JIOTIOJIHUTENIbHBIE BOIPOCHI B paMKax paboueil mporpaMmsl
JUCLHUIIIIMHBL, TPaBUJIBbHO BBIOJIHUBIIEMY MpakTH4YecKoe 3aaanue. OueHka 1Mo Jucuu-
IUTMHE BBICTABISIOTCS 00YYaIOLIEMYCs C YUETOM PE3yJIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerenuuu, 3akperi€HHble 3a TUCHUIUIMHON, chOpMHUpPOBaHBI Ha YPOBHE — «3Ta-
JIOHHBI.

«XOpOoII0Y/
«3a4TEHO
(xoporo)»/
«324TEHOY

BricTaBnsercs oOyuaromemMycsi, 0OHapy>KUBIIEMY TTOJTHOE 3HAHHE MaTeprajja U3y4eH-
HOM TUCHUILIMHBI, YCIICIIHO BBIMOJIHAIOMIEMY MPEyCMOTPEHHBIE 3a/1aHHs], YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboueil mporpaMMoil AUCITUTUIIMHBL,
MOKa3aBUIEMY CHUCTEMAaTHYECKUN XapakTep 3HAHWM MO TUCUUILIMHE, OTBETUBLIEMY Ha
BCE BOIPOCH OWJieTa, MPABHIIHHO BBITIOJIHUBIIHNKN MPAKTHYECKOE 3a/JaHKE, HO JIOMYC-
TUBIIUI TPU 3TOM HENPUHIMNHAIbHBIE OomHOKH. OleHKa MO JUCIHUILTAHE BBICTABIIS-
I0TCSI 00yJaromeMycs ¢ YI€TOM Pe3yIbTaTOB TEKYIIETO KOHTPOJIS.

Komrmerenium, 3akperi€HHble 3a AUCHUILTUHON, chOpMHpPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«yJIOBJIETBO-
pUTETBHOY/
«3aUTEHO
(ymoBieTBo-
PHUTENBHO)»/
«3aUTCHO

BricraBnsercs oOy4aromemycs, 0OHapyKMBILIEMY 3HAHHE MaTepHajja W3y4eHHOU Jauc-
[IUTTUHBI B 00beMe, HEOOXOAUMOM ISl JaNbHEHIeH yueObl B mpencTosuiei padoThl
1o MPOQECCHH, CIPABISIFONIEMYCS! C BBITIOJTHEHUEM 33aHU, 3HAKOMOMY C OCHOBHOM
JTUTEPATYPOM, peKOMEHIOBAHHOM pabovei mporpaMMon AUCITUIUIMHBL, JOMYCTHBIIEMY
MOrpeIIHOCTL B OTBCTC HAa TCOPECTUUYCCKUC BOIIPOCHI I/I/I/IJII/I IIpU BBITIOJIHCHUHW TPAKTH-
YECKMX 3aJaHuii, HO 00JaJaroIIeMy HEOOXOJUMBIMU 3HAHUSAMH JJISI MX YCTPAHCHUS
noa pyKOBOACTBOM IIPCIIOAaBaTCIIA, .HI/I6O HCIIPABUJIbHO BBINIOJIHUBIICMY IMPAKTUYC-
CKOE€ 33JIaHKe, HO TI0 YKa3aHMIO IIPETI01aBaTelsl BHITTOTHUBIIIEMY IPYTHE MTPAKTHUECKUE
3alaHusA U3 TOIO KC pa3acia JUCHUIIIINHBI.

Kommnerennuu, 3akperni€HHbIe 3a TUCIUIUIMHON, COPMHUPOBAHBI HA YPOBHE — IIOPO-
TOBBINY.

«HEYIOBJIC-
TBOPHUTEIIb-
HOY»/ HE 3a-
YTEHO

BricTaBnsercs oOyuaromemycs, 0OHApYKUBIIIEMY Cepbe3HbIC MPOOEIbI B 3HAHMUIX OC-
HOBHOI'O MaTcpualia I/I3y‘-IeHHOﬁ AUCHUIIIIMHBI, OOMYCTUBLICMY MNPUHIUIIHAIBHBIC
OIIMOKY B BBHITIOJHEHNUH 3a/IaHUI, HE OTBETUBIIIEMY Ha BCE BOIPOCHI OWiieTa M JOMOJ-
HUTCJIbHBIC BOIIPOCHI U HCIIPABUJIBHO BBLIMTOJIHUBIICMY MNPAKTHYCCKOC 3aJaHUC (Hera-
BIUJIBHOE BBIMIOJHEHHE TOJBKO MPAKTUYECKOTO 33JaHUsl HE SIBISICTCS OJHO3HAYHOU
MPUYMHON J1JIs1 BBICTABJICHUSI OLICHKU «HEYIOBIETBOPUTENIBHOY). Kak mpaBuiio, oleHka
«HEYIIOBIICTBOPUTEIHHO CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT MPOAOJDKUTH 00yUe-
HHUE MO0 00pa30BaTeNbHON MporpamMme 0e3 JIOTOJHUTENBHBIX 3aHATUH 1O COOTBETCT-
Byrotei aucnuruimHe. OIeHKa 1Mo AUCIUILTMHE BBICTABIISIOTCS 00ydaroneMycs ¢ y4é-
TOM PE3YIbTAaTOB TEKYILETO KOHTPOJIA.

KommereH1in Ha ypOBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIC 33 TUCIMILIHHON, HE CHOPMHU-
pOBaHBL.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Y4yeOHoe 1 yueOHO-1a00paTOpHOE 000PYyI0BaAHUE

st nekuuii v MpakTUYECKUX 3aHATUIA:

VYyeOHast ayaAuTOpHs Ui MPOBEACHUS 3aHATUN CEMUHAPCKOTO TUIA, TPYNIOBBIX U UHAUBUAYaIb-
HBIX KOHCYJIbTAIlM/, TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTECTallM1, OCHAILICHHAS:

- CIIENUAIM3UPOBAHHONW MeEOEeNbI0; MTOCKON ayAuTOPHOM; MEMOHCTPAIIMOHHBIM O0OpPYAOBaHUEM:
MEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAllMOHAPHBIM) IPOEKTOPOM.

JlaGopatopHble pabOTHI MO AAHHOW JUCLUHUIUIMHE MPOBOIATCA B yueOHOI naboparopun Ne b-105
«ONEKTPONPUBOI», pacnoyiokeHHoU 1o aapecy 214013, r. CmosieHCK, DHepreTuyeckui np., 1.1 u ocHa-
IIEHHOW OJIMHHAIAThIO Ta00PATOPHBIMH CTECHIAMH.

B ocHOBHOE 00OpynOBaHWE yKa3aHHOHW JabOpaTOpUU BXOIUT OOOpYIOBaHHE, HEOOXOAUMOE ISt
poBeIeHUs 1a00paTOPHBIX pabOT MO AUCHUILIUHE «DIEKTPUIECKUN MPUBOI» (MCIOIB30BAHO 000PYI0-
BaHUe, o011ee 1 HACTOSIIIEH AUCIUIINHBI U IUCHUIUTMHBI «Teopus 3JIeKTpONpUuBOAa»):

UCTIBITYEMbIE JBUTaTeNM M HArpy30YHbIE YCTPOMCTBA, MPEICTABISAIONINE COO0M MalIMHBI OCTO-
STHHOT'O U TIEPEMEHHOTO TOKa OOIIETPOMBIIIIEHHOTO Ha3HAYE€HUS MOIIIHOCTBIO B €UHUIIBI KBT; peneiiHo-
KOHTaKTOpHAas almaparypa, peocTarsl U TpaHCHOpMaATOPBI HATIPSKEHUS.

Jnst caMoCTOATENbHOM padOThl 00YYaIOUIMXCs MO AUCLUUIUIMHE HCIIOJIB3YEeTCsS MOMEIICHUE IS
CaMOCTOSATEIIbHON PaboThl 00yUJarOIIMXCsl, OCHAIIICHHOE:

- CHEUHATU3UPOBAHHON MeOelblo; JOCKOW ayAMTOPHOMN; MEPCOHAIBHBIM KOMITBIOTEPAMHU C T10/-
kimoueHreM K cetu "Mateprer" u noctynom B DUOC dunuana.

8. OBECIIEYEHHE OBPA30OBATEJIbHOI'O ITPOIECCA AJIA JINI]
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10OB

B xozne peanuzanuy TUCHMILIMHBI UCIIOIB3YIOTCS CIEAYIOLINE JOMOJHUTEIBHBIE METObI 00yye-
HUS, TEKYIEro KOHTPOJISI YCIEBAEMOCTHU U MPOMEXKYTOUHOHN aTTecTalliyd 0OydaroluXcsl B 3aBUCUMOCTH
OT UX UHIUBUAYAIbHBIX OCOOCHHOCTEH:

JJISL CJICTBIX M C1a00BHASIIUX

- JIeKUUU 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOMIIBIOTEpa
CO CNELUATU3UPOBAHHBIM IPOrPAMMHBIM 00ECTIEUCHUEM;

- MACbMEHHBIE 3a/1aHUs BBINOIHSIIOTCS Ha KOMIBIOTEPE CO CHELUAIM3UPOBAHHBIM ITPOrPaMMHBIM
obecneyeHneM, Uil MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCsl MHAUBUIyalIbHOE paBHOMEpHOE ocBerieHne He meree 300 Jrokc;

- U151 BBIIIOJIHEHMS 3a/1aHMsI IPU HEOOXOIMMOCTH MPENOCTABIISETCS YBEIUYHUBAIOLIEE YCTPOUCTBO;
BO3MOYKHO TaK)Xe UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 33aJJaHMs OPOPMIISIOTCS YBEJIIMYEHHBIM HIPUDTOM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (pOpME WIIM BBIMOJHSIOTCS B MHUCbMEHHOW (opme Ha
KOMIIBIOTEPE.

JJISl TJIYXHMX M CJ1a00C/HbIIIAIINX:

- IeKIUH 0(OPMIISIOTCS B BUJIE 2JIEKTPOHHOTO JOKYMEHTA;

- IMCbMEHHBIE 33JJaHMsI BBIMOIHAIOTCSA Ha KOMIIBIOTEpPE B MUCBMEHHOH (popme;

- DK3aMEH U 3a4€T NMPOBOAATCA B MUCbMEHHOM (popMe Ha KOMIBIOTEPE; BO3MOXKHO MPOBEJCHHUE B
dbopMe TecTHpOBaHUS.

JJIS1 JIMI ¢ HAPYIIEHUsIMU ONOPHO-IBHUIaTe1bHOI0 aNapara:
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- JIEKIIMH 0(POPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIbIO KOMITbIOTEpa
CO CIELHATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEYCHHEM;

- MMACbMEHHBIE 3a/IaHUs BBIMOIHIIOTCS Ha KOMIBIOTEPE CO CIEHUATU3UPOBAHHBIM MTPOrPAMMHBIM
obOecrneucHUEM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popme WM BBIMOJHAIOTCS B MUChbMEHHOU (hopme Ha
KOMIIBIOTEPE;

- UCTIOJIB3YETCs crienuanbHas yueonas ayauropus s auil ¢ JIOB3 — aya. 106 rmaBHOTO yueOHO-
ro kopmyca no aapecy 214013, r. CMoneHck, DHepreTuueckuit np-a, 4.1, 371aHue SHepreTUuYecKoro 1H-
CTUTYyTa (OCHOBHOM KOPITYC).

[Tpu He0OXOMMMOCTH MPEyCMaTPUBACTCS YBETUUEHNUE BPEMEHH JJIs1 IOATOTOBKH OTBETA.

[Tpouenypa mpoBeneHUs MPOMEKYTOYHOW aTTeCTalMu AJisi OOy4yarolIMXCSl yCTaHaBIMBACTCS C
y4€TOM UX WHAMBUAYAJIBHBIX Icuxodu3nueckux ocobeHHoctel. [IpomexyTrodHas arTrecTamus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITATOB.

[Ipu mnpoBeaeHHMH TPOIEAYPHl OLICHUBAHHUS PE3YIbTATOB OOYy4EHHUs IpeaycMaTpHBaeTCs
UCIIOJIb30BaHUE TEXHUUYECKHX CPEACTB, HEOOXOOUMBIX B CBSI3U C WHAUBUAYAJIBHBIMH OCOOEHHOCTSIMH
oOydJaronuxcsi. OTH CPeICTBA MOTYT OBITh IMPEJOCTaBICHBI (HIMAIOM, WM MOTYT HCIIOJIB30BaThCS
COOCTBEHHbBIE TEXHUYECKUE CPECTBA.

[IpoBenenue mpoueaypsl OLCHUBAHUS PE3YJAbTaTOB OOYUYCHMs JIOMYCKAeTCs C HCIOJIb30BaHHEM
JUCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUH.

ObecneunBaeTcs 0CTYN K HH(POPMALMOHHBIM B Oubanorpaguyeckum pecypcam B cetu UnH-
TepPHeT JJIs KaXJ10ro odydaroierocs B popmax, aJanTUPOBAHHBIX K OTPaHUYEHHUSM HX 370POBbs U BOC-
npuUATUS HHPOPMAITUH:

JJIS1 CJIenbIX M c1a00BH/ISIIIUX:

- B Ie4aTHOU (popMe YBEIIMYEHHBIM HIPUPTOM;

- B popMe 3JEKTPOHHOTO TIOKYMEHTA;

- B (hopme ayanodaiina.

AJISl TJIYXHX U ¢J1a00CabIIIALHX:

- B Ie4aTHoH popme;

- B popMe 3JEKTPOHHOTO TOKYMEHTA.

AJ1 00y4YaloIUXCH ¢ HAPYIIEHUSAMH ONOPHO-IBUIATEJILHOI0 annapara:

- B Ie4aTtHou popme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

9. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHUE
JANCHUITINHBI

OcHoBHasi InTEpaTypa

1. Hanwmnos, ILE. Teopus snekrponpuBoaa : yueonoe nmocooue / IL.E. anunos, B.A. bapsiaun-
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KH. — ISBN 978-5-4475-9457-2. — DOI 10.23681/480141. — TekcT : 31eKTPOHHBIIA.
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