MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTnka u TEMJIOTEXHHKA

HaumenoBanue o0pa3oBare/ibHOMH NPOrpaMMbl. ABTOMATH3MPOBAHHBIE CUCTEMbI YIIPaBJIeHUs] 00beKTAMH
TeIUIOBBIX H ATOMHBIX 3JIEKTPHYECKUX CTAHIUI

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHNe - MATHCTPaTypa

®opma o0yuenusi: Ounas

OHCHO‘IH])IC MaTepHualjbl
o IMCIOMIIJIMHE
OnrumMajibHoe YHpaBJ€HUE PEKUMaAMMU paﬁ()Tl)I INEKTPUYECCKUX CTaHIII/Iﬁ

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
Ceefenua o Bragensue L3N M3aKn

L % Bnagenel, Kocon A.A. o
Pa3zpaboTunk * Mall Waermudmratop Rf7/65ead2-KosoyAA-01bBe7ed A.A. Kocon
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
PyKOBOI[HTeHB w CseneHva o snagensuye L3N M3K
o0OpazoBaresbHON g Cr— Mesni CB.
HpOFpaMMBI * Mol ¢ WUaeHTudMKaTOp R420ae592-MezinSV-dc40cfee CB, MeSI/IH
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
3 w i CseneHva o snagensuye L3N M3K
aBeHyIOH-IHH o o E; LU % Bnageneyu Me3nH C.B.
BLIHyCKaIOH_[eI/I Kaq)e[[pOI/I * MOl ¢ WaenTudmKaTop R420ae592-MezinSV-dc40cfee CB, MeSI/IH




OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[IK-2 CniocobeH yuyacTBOBaTh B OpraHU3aluy pa3padOTKH, BHEIPEHUS U COTIPOBOKACHHUS
ACVYTII, pazpabotke mepornpustuii mo nossiernto kauectsa ACY TII u e€ anemMeHToB
N/I-1 JlemoHCTpUpyeT 3HAHME OCHOB COBPEMEHHOM TEOPUHU ONTUMHU3ALIUH, aTAIITUBHOTO U
ONTUMAIBHOTO YIIPaBIEHUS TEXHOJIOTMUYECKUMU MIPOLIECCAMU, TPUMEHSET METObl ONTUCAHUS
B IIPOCTPAHCTBE COCTOSTHUI M CHHTE3a ONTUMAJIbHBIX aJITOPUTMOB BO BPEMEHHOM 0051acTH

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanmnsanuu: BeinonHenue 3a1anus
1. KonrponbHas padota Nel. Tema — Pacuer momnoctu LIB/] npu pabote 610Kka Ha
yacTU4YHBIX Harpy3kax (KonTposibHas pabota)
2. TectupoBanue Tema — BpiOop onTHUMAaNbHBIX MapaMETPOB U PEKUMOB 000PYIOBAHUS IPU
uX paboTe Ha YaCTUYHBIX Harpy3kax ONnTuMu3anus pekuMoB padoThl 000pYy0BaHMsI, BBIOOD
cocTaBa u pacripeneneHue Harpy3ku (TectupoBaHue)
3. TectupoBanue Tema — CtpykTypa ynpasieHus 3HepreTukoi Poccuun. PerHok
AIEKTPOIHEPTHH U MOIIHOCTU PexxuMbl pabOTHI 2NIEKTPOCTAHIIUMN, CTPYKTYpa YIpaBIECHUS
BHYTpH ctanuuu (Tectuposanue)

®Dopma peanuzaruu: [Tucemennas pabora
1. Pedepar Pexxumbl paboThl 000pya0BaHUs TEMIO(PUKAIMOHHBIX SJIEKTPOCTAHIINN U X
ontuMuzanus PexxuMbl paboThI Mapora3zoBbIX YCTAHOBOK U WX onTumu3aius (Pedepar)

BPC nucuuminHbl

3 cemectp
Beca KOHTpOIbHBIX MeponpusaTHil, %
Nunexc KM- | KM- | KM- | KM-
Pa3gen mucimmminHb! KM: 1 5 3 4

Cpox KM: 4 8 12 16

BBenenne. OCHOBHBIE MOHATHUS ONITUMAJIBHOTO YIIPABJICHMUS,
TEPMUHBI U OIIpe/ieieHHs Y IIpaBJIeHuEe PeKUMaMu MpU y4acTHH
sHepro60koB TOC B perylmupoBaHUM YacTOThI U MOUTHOCTH

BBG}IGHI/IG. OCHOBHEBIE IOHATHSA OIITUMAJILHOT'O YIIpaBJICHHA,
TEPMUHBI U OIIpeesIeHNs Y IPaBlIeHUE PEKUMaMU IPU y4aCTHH + +
sHepro6s1okoB TOC B peryampoBaHUy YaCTOTHI U MOITHOCTH

CtpyKkTypa yrpaBiieHus: 3HepreTukoil Poccun. PeiHOK
AIIEKTPOIHEPTHUU U MOITHOCTU PexuMBbl pabOTHI NIEKTPOCTAHIINH,
CTPYKTypa ylpaBJ€HUs] BHYTPH CTAHIIMHU

Crpykrypa ynpasieHus sHepretukoit Poccun. Peinok
AIIEKTPOIHEPTHUH M MOIITHOCTH PeKMUMBI pabOTHI DJIEKTPOCTAHIIHM,




CTPYKTYypa yIpaBjieHHs] BHYTPU CTAaHIIUU

Br160p onTUMalbHBIX TApaMETPOB U PEKUMOB 000pYyIOBAaHUS MPU
uX paboTe Ha YaCTUYHBIX Harpy3kax OnTuMuzanus peKkuMoB
paboTsl 000pyIOBaHUs, BEIOOP COCTABA U paclpe/ie]IeHIe Harpy3KH

Br160p onTuManbHBIX MapaMeTpoB U PEKUMOB 000pYIOBAHUS TIPU
uX paboTe Ha YaCTUYHBIX HArpy3kax ONTHMH3ALKs PEKUMOB
paboThl 060pyI0BaHMS, BEIOOP COCTABA M paclpeie]IeHUe Harpy3Ku

Pexxumbl paboThl 000pyI0BaHUS TETUIO(DUKAITMOHHBIX
AJIEKTPOCTAHIIMN M UX ONTUMHU3AIUS Pe:KuMBI paboThI TApOTa3oBbIX
YCTaHOBOK M MIX ONITHMU3AIIHS

PexxumMbl paboThl 000py10BaHMS TETUIO(QUKAITMOHHBIX
AJIEKTPOCTAHIIUN U X ONTUMHU3ANHs Pe:kxuMbI paboThI TapOra3oBbIX
YCTaHOBOK U MIX ONTHMH3AIINS

Bec KM:

25

25

25

25

$O61mast yacte/J{j1st IPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE

I1K-2 U-1nk2  Hemonctpupyet | 3HaTh: KonTponbnas padora Nel. Tema — Pacuer montaoctu LIB/] npu pabote
3HaHHWE OCHOB COBPEMEHHOMW | OCHOBHBIE MaTeMaTH4yeckue | OJoka Ha YacTUYHBIX Harpy3kax (KoHtponbHas padorta)
TEOpUHU ONTUMHU3ALNUY, | METOAbI PELLICHUSA TectupoBanue Tema — CTpyKTypa ynpasieHus 3HepreTukoi Poccun.
aJJalITUBHOI'O U | OAHOKPUTEPUATIbHBIX U PBIHOK 37I€KTPOIHEPTUH U MOIIHOCTH PesKuMBbI paboThI JIEKTPOCTAHIIUH,
ONTUMAJIBHOTO YIPABJICHUS | MHOTOKPUTEPUATbHBIX CTPYKTypa yIpaBjieHUs BHyTpU cTaHIUM (TecTupoBaHue)
TEXHOJIOTHYECKUMU ONTUMU3ALMOHHBIX 33/1a4 TectupoBanue Tema — BpiOop onTUMaIbHBIX MApaMETPOB U PEKUMOB
poLeccami, IpUMEHSIET | 0a30BbIE MPUHIIUIIBI 000pyI0BaHUs MPHU UX paboTe HA YACTUYHBIX HArpy3kax OnTuMu3anus
METO/1bI OnucaHus B | ONTUMAJILHOTO YIPABICHUS | PEKUMOB pabOThI 000PYIOBaHUS, BBIOOP COCTaBa U paclpe/ieieHre
IIPOCTPAHCTBE COCTOSIHUM U | TEXHOJIOTHYECKUMHU Harpysku (TectupoBanue)
CHUHTE3a ONTHMAJIBHBIX | MPOLIECCAMU U PEKUMAMU Pedepar Pexxumbl paboTel 000py10BaHUs TEMIO(DUKALMOHHBIX

QITOPUTMOB BO BPEMEHHOM
o0nacTu

o0opyoBaHus U
AJIEKTPOCTAHIUHI

ANEKTPOCTAHIIMN U UX ONITHUMH3AIHS Pe:KUMBI pabOTHI TapOTra30BBIX
yCcTaHOBOK M ux ontumuzanus (Pedepar)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Koutpoabnas padora Nel. Tema — Pacuer momnoctu LIB/I npu padore 0J10ka
HA YaCTHYHBIX HArpy3Kax

®opmbl peaausannu: BelogHeHue 3a1anus

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa mnpoBeaeHHsl KOHTPOJBHOro MeponpusaTusa: CTyAeHTY U1 pELICHHA
[IPEIOCTABIIAETCS 3aaHue Ha 45 MUHYT

KpaTkoe conep:kanue 3a1aHusi:

Bapuant 1:
1.1lpn sanaEHBIX  HAYaTbHEIX MapaMeIpax mapa pp=(23+005-N)Mlla =

ty = (540 +0,05-N) °C, roe N— HoMep CTyAeHTa IO CHOHCKY KYPHal1a, IOCTPOHTE IpPOIECc
pPacIIMpeHHS Tapa B TYpOHHE MpPH MOCTOAHHOM JABTIEHHH H paccidTaTs MompocTs LIBJT

KoathdHumeHT 2arpyzxs f H X0IOCTOrO X044 X,, IPHHEATE paeHevH /= 0,820 — 0,002-N, x,, = 0.06.
Jlapnenne napa B HOMHHATEHOM PEIME 3 PErYIHPYIOWEH CIYIEHEI Py, = (16,5 +0,03-N) MITa,
B NEPEOM OTOOPE Poms = (3.35 +0,01:A) MITa, 2a B pyes = (2.35 + 0.01-N) MIla. Baytpennee
KIIO B n:’:a =0.887. KIIT mexanmteckoe 1, = 0.985 u reneparopa 5, = 0.99. Pacxon napa Ha
TYPOHHY B HOMHHATBHOM pexene Dy = (440 + 0.3-N) xr/c.

2. 3ammcaTs YpaBHEHHA TEILIOBOTO H MaTepHaTsHOro batanca nrx [IBJI-6.

Figure 1 NMpumep 3agaHun

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: 0a3oBbIC MPUHIIUIIBI 1.3HaHuE TEIIOBOM CXEMBI M PEKUMOB pabOThI OJI0Ka
OIITUMAJIBHOI'O YIIpaBJIECHUA 2.3HaHue METOIMKHU pacuéTa montHocTu [[B/]
TEXHOJIOTMYECKUMHU IIPOLECCAMH U 3.3HaHue NPUHIMIIOB 0TOOpa Napa Ha HOMUHAIbHON
pexxuMaMu  000OpylOBaHUA U Harpyske

AIEKTPOCTAHIIUI

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huosienuii nopoe evinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxkmepucmuxu evinonnenus snanus: Ouenka «OTJIMYHO» BeIcTaBiseTCS CTYIEHTY,
MIPABUJIBHO BBIMOJHUBILEMY MPAKTHUECKOE 3a/laHKe, KOTOPbIH MoKa3aJl Ipy OTBETE Ha BOIIPOCHI
OuieTa U Ha JOMOJHHUTEIBHBIE BOIIPOCHI, YTO BIIAJICET MaTEPUATIOM H3YYEHHOH TeMBbI, CBOOOIHO
MPUMEHSET CBOM 3HAaHUS JUIsl OOBSICHEHUS PA3IUUHBIX SIBIICHUM U pelIeHus 3a/1a4.

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapakmepucmuxu evinoanenus snanus: Onenka «XOPOILIOy BeicTaBisieTcst CTYAESHTY,
MPABUIIHHO BBITOJHHUBIIEMY MPAKTUUYECKOE 3a/]JaHNE U B OCHOBHOM NPaBUJILHO OTBETUBIIIEMY Ha
BOTIPOCHI OMJIETa U Ha JIOTIOJHUTEIBHBIE BOIPOCHI, HO TOMTYCTUBIIEMY ITPH STOM
HEMPUHIUITHAATBHBIE OITHOKH.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 40
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»
BBICTABIIACTCS CTYJEHTY, KOTOPBIM B OTBETAaX Ha BOMPOCKHI OMJIeTa JOMYCTUI CYIIIECTBEHHBIE U JaXKe
rpyObIe ONTMOKH, HO 3aTeM HCIIPABUII UX CaM, a TAKXKE HE BBITIOJTHIT IPAKTHUECKOE 3aJaHHE U3
ounera, HO IMOO HAMETHIT IPABUIIBLHBINA MyTh €T0 BBHITIOJHEHUS, THOO MO YKa3aHUIO MPENoJaBaTeNs
pelny IpYyryro 3a/1ady U3 TOTO K€ pa3jesa IUCHUIUIHHBIL.




Oyenka: 2
Onucanue xapakmepucmuku svtnonanenusi 3uanus. Ouenka «HEY JTOBJIETBOPUTEJIbBHO»
BBICTABJISICTCS CTY/ICHTY, KOTOPBIN: a) HE OTBETUJI HA BOIIPOCHI OMJIETa U HE CMOT PELIUTh, JTUO0
HAMETHUTb NMPaBUIbHBIN MyTh pELICHUS 3a7aun U3 Oumiiera; 6) He CMOT PElIUTh, TM00 HAMETUTh
MPABWIBHBIN MyTh PEIICHUS 3a/1a4¥ U3 OUJIeTa U APYrou 3a/1a4u Ha TOT KE pas/ieln TUCIUTUINHEI,
BBIJIAaHHOM B3aMeH Hee; B) IIPH OTBETE HA JOMOJHUTEIbHBIE BOMPOCH OOHAPYKHJT HE3HAHUE
00JIBILIOTO pa3jiesa NporpaMMsl.

KM-2. TectupoBanue Tema — CTpykTypa ynpasiieHusi 3Hepretukoii Poccuu. Poinox
3JIeKTPOIHEPTUM M MOIIHOCTH PeskuMbl padoThl 2JIEKTPOCTAHIUH, CTPYKTYPa YIIPABJICHHUS
BHYTPH CTAHIMH

®opmbl peaau3anmnu: BoloaHeHne 3a1anus

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec koutposbHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaennsi KOHTPOJbLHOro0 Meponpusitusi: CTyneHt pemraer tTect Ha 40 MUHYT

Kparkoe cogepxxanue 3aganus:
Boi6epuTe npaBuUiIbHBIN BapUaHT OTBETA:

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: 0a3oBbIe MIPUHLIUIIBI 1.Perynmupyrouumu opranamu OPOM siBisiroTcs?
ONTUMAJIBHOTO YIIPABJICHUS a) HII CoBer prinka  6) Pocatom  B) Cucremusiii
TEXHOJIOTHYECKUMH TPOLECCaMH U omnepatop T) DenepanvHas ciyx0ba Tapudos
pexuMamMu  00OpyIOBaHUSA | 2. Ha kakoM pBIHKE MTPOUCXOIUT KOHKYPEHTHBIH 0TOOp
AJIEKTPOCTAHLIUN LIEHOBBIX 3a5BOK IIOCTABIIMKOB U MOKYyHaTesnen?

a) PoiHok Ha cyTku Bnepen,  0) PhIHOK MOIIHOCTH ~ B)
PBIHOK CHCTEMHBIX yCIyT

3HaTh: OCHOBHBIE MaTEeMaTHYECKUE 1.B xakom roay nmpekpatusio cymecrsoBanue PAO EDC?
METO/IbI penieHus a) 2006  6) 2007 B) 2008 r)2009
OJTHOKPUTEPHUATBHBIX "

MHOTOKPHUTEPUATbHBIX

OINITUMH3AIIMOHHBIX 3a1a4

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evinonnenus snanus: Ouenka «OTJIMYHO» BeIcTaBnseTCS CTYEHTY,
MIPABUJIBHO BBIMOJHUBILEMY MPAKTHUECKOE 3a/laHie, KOTOPBIH MMoKa3aJl Ipy OTBETE Ha BOIIPOCHI
OuieTa U Ha JOMOJHHUTEIBHBIE BOIIPOCHI, YTO BIIAJICET MaTEPUATIOM H3YYEHHOH TeMBbI, CBOOOIHO
MPUMEHSIET CBOM 3HAHUS JUIsl OOBSICHEHUS PA3IUUHBIX SIBICHUIN U PELIeHUs 3a/1a4.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 65
Onucanue xapaxmepucmuxu gvinoanenus 3uanus: Ouenka «XOPOILIO» BeIcTaBiIsI€TCA CTYACHTY,
MIPABUJIHHO BBIMOJHUBIIEMY PAKTUYECKOE 3a/laHUE U B OCHOBHOM INPaBUJILHO OTBETUBIIIEMY Ha
BOIPOCHI OHJIeTa M Ha JOMOJIHUTEIbHBIE BOIIPOCHI, HO JIOMYCTUBIIEMY ITPH 3TOM
HEMPUHIUITHAATBHBIE OITHOKH.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 40
Onucanue xapaxmepucmuxu gvinoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIACTCS CTYJEHTY, KOTOPBIM B OTBETAaX Ha BOIPOCHI OMJIeTa JOMYCTHII CYIIIECTBEHHBIE U JIaXKe
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rpyObie omMOKH, HO 3aTeM UCIPABUII UX CaM, a TAK)KE HE BBIMOIHUI IPAKTUYECKOE 33/1aHUE U3
ousera, HO JINOO HAMETHII IPABWIIbHBIN MyTh €0 BBHIOJHEHUS, INOO MO YKa3aHUIO MPENo1aBaTes
peLn IpYryro 3a/1auy U3 TOT0 )K€ pas3zesia AUCLIUIIINHBL.

Ouenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIISIETCS CTYJEHTY, KOTOPBIN: a) HE OTBETUJI Ha BOIIPOCHI OMJIETa U HE CMOT PELIUTh, JIN00
HAMETHUThH NMPABUIBHBIN MyTh PEIICHHUS 3a/1a4u 13 OuiieTa; 0) He CMOT PEIIUTh, INO0 HAMETUTh
MPABWIBHBIN MyTh pEIIeHUs 3a/1a4 U3 OUjIeTa U APyrou 3a1ayul HAa TOT Ke pasJien TUCIUIUINHEI,
BBIJIAHHOU B3aMEH Hee; B) TP OTBETE HA JOTIOJTHUTEIHHBIC BOMPOCH O0OHAPYKHIT HE3HAHUE
00JIBILIOTO pa3jiesna NporpaMMsl.

KM-3. TecrupoBanue Tema — BbIOop oNTUMAJBHBIX IAPAMETPOB U PEKUMOB
000pyI0BaHUSA NPHU UX pad0oTe HA YACTHYHBIX HArpy3kax OnTuMusanms pe;xumMoB padoTbl
000py/oBaHusi, BLIOOP COCTaBa U pacnpeaeieHne HATPY3KH

®opmbl peaau3anuu: BelonHeHne 3a1anns

Tun kouTpoabHOro Meponpusitus: TectupoBanue

Bec konTposbHOro meponpustusi B BPC: 25

IIpouenypa npoBeaeHnst KOHTPOJILHOI0 MeponpuaTHa: CTyneHT pemaer TecT Ha 40 MUHYT

Kpatkoe cogepxxanue 3agaHusi:
Bri6epute npaBuibHBIA BapUAHT OTBETA:

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HATh: OCHOBHBIC MAaT€MaTUYECKUE 1.Kakoro pexuma peryiupoBaHus HATPY3KH HE
METO/IbI petieHus CyIIeCTBYeT?
OJHOKPUTEPUATIBHBIX u a) Ckomp3asmiero gapienus  0) OOBogHOE
MHOTOKPHUTEPUATHLHBIX napopacmpezenenre  B) CorsoBoe
ONTHMH3AIMOHHBIX 3a71a4 napopacnpeaenenue 1) [lepekocHoe
napopacrpezesieHue
2.Kaxoii pexxuM Hanbosee SKOHOMHYHBIN MPH MyCcKe
sHeproOioka?

a) Cxonp3smiero nasienuss  0) ComoBoe
napopacmnpezaenesue  B) JIpoccenupoBanue

3.3a cdeT yero MOXeT MOJIeP>KUBAThHCS JaBICHUE B
neasparope?

a) JlaBneHust Ha Bcace MUTATEJIbHOrO Hacoca  0)
JlaBiieHus B KOJUIEKTOpPE COOCTBEHHBIX HYXK]  B)
JlaBnenust B KoHaeHcarope 1) JlaBieHus B otbope

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapaxmepucmuxu evinonnernust 3uanus: Ouenka «OTJIMYHO» BeIcTaBisIeTCS CTYACHTY,
MIPAaBUJIHHO BBITOJHHUBIIEMY MPAKTHUYECKOE 3aJaHIe, KOTOPBIH MMOKa3aJl P OTBETE HA BOMPOCHI
OusieTa U Ha JOMOJHHUTEIBHBIC BOMPOCHI, YTO BJIAJICET MATEPUATIOM H3YYCHHOM TEMbI, CBOOOIHO
MIPUMEHSET CBOM 3HAHUS TSI OOBSICHEHHS PA3IMYHBIX SIBICHUI U PEIICHHUS 3a/1a4.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinonnenus: snanus: Onenka «XOPOILIOy BeicTaBnsieTcs: CTYACHTY,
MIPABWJIBHO BBITTOJTHUBIIIEMY ITPAKTHYECKOE 33]JaHUE M B OCHOBHOM IIPABHJILHO OTBETUBIIIEMY Ha




BOIIPOCHL ousera u Ha JOMOJIHUTCIIBHBIC BOIIPOCHI, HO JOIMYCTUBHICMY IIPU 3TOM
HCIIPUHIUITHAIIBHBIC OIIINOKH.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 40
Onucanue xapaxmepucmuxu gvtnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIICTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIIPOCHI OMiieTa JOMYCTUII CYIIIECTBEHHBIE U JTaXKe
rpyOble OIMOKH, HO 3aTeM HCIIPABUII UX CaM, a TAK)KE HE BBIMOJIHIII IPAKTHYECKOE 3a/IaHNE U3
ousnera, HO JINOO HAMETHII IPABUIIbHBIN MTyTh €0 BBHIIOJHEHUS, JIN0OO MO YKa3aHUIO MPENo1aBaTes
peLn IpYryro 3a/1auy U3 TOTO K€ pa3zesia AUCLUILINHBL.

Ouenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIISICTCS CTYJCHTY, KOTOPBIA: a) HE OTBETUJI Ha BOIIPOCHI OMJIETa U HE CMOT PELIUTh, JIN00
HAMETHThH NMPABUIBHBIN MyTh PEUICHHUS 3a/1a4u 13 OuiieTa; 0) HE CMOT PEIIUTh, JIMOO HAMETUTH
MPABWIBHBIN MyTh pEIIeHUs 3a/1a4 U3 OUjIeTa U APyrou 3a1a4u Ha TOT Ke pasJien TUCIUIUINHEI,
BBIJIAHHOH B3aMEH HeEe; B) TP OTBETE HA JIOTIOJTHUTEIHHBIC BOTIPOCH O0OHAPYKHJT HE3HAHUE
00JIBILIOTO pa3jiesna NporpaMMsl.

KM-4. Pedepat Peskumbl padoTbl 000py10BaHNS TEMJIOPUKAMOHHBIX
3J1eKTPOCTAHLMII U UX onTHUMHU3aUsA Pe:xkuMBbI paéoThl NAPOra3oBbIX YCTAHOBOK M HX
ONTUMHU3ALMS

®opmbl peaausanun: [lucemennas padbora

Tun KoHTpOJIBLHOTrO Meponpusitusi: Pedepar

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpouenypa nmpoBeneHnsi KOHTPOJIbHOr0 MeponpuaTHA: CTyJeHT CaMOCTOSTENIBHO TOTOBUT U
MpeNICTaBIsIeT pedepar

Kpatkoe conepxxanue 3agaHus:
O0630p nuTEpaATYpPHI, BBIAEIUTH OCHOBHYIO HH(GOPMAIUIO, TOJYEPKHYTH 1715 ce0s
JIOTIOJTHUTEIIbHBIE CBEACHUS, ODOPMUTH pedepaT COrIacHo MpeabsIBIIEMbIM TPEOOBAHUIM
Kadepsl, BBICTYIUTH C JOKJIAOM MEPE]l OJHOTPYIITHUKAMHU C TIPETIOAaBaTEIEM.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHBIE MaTeMaTUYECKUe 1.0co0eHHOCTH peXMMOB IEKTPOCTAHLIUN B YCIOBUX
METO/IBI peleHus pBIHKA

OJIHOKPUTEPHUANIbHBIX u 2.MeTo1bl ONITUMANIBHOTO YIIPaBJICHUS PEKUMaMU
MHOTOKPUTEPHUAJIbHBIX paboThI TEIIOBOr0 000PYI0BAHNUS HIIEKTPOCTAHLIUI
ONTUMM3AIMOHHBIX 3a7a4

OnucaHue MKaJbI OlleHUBAHUS:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu evinonenus snanus: Ouenka «OTIIMYHO» BricTaBisIeTCS CTYICHTY,
MPABWJIBHO BBIMOHUBILEMY MTPAKTUYECKOE 3aJaHUE, KOTOPBIH IMOKa3all MpU OTBETE Ha BOIPOCHI
OwreTa ¥ Ha JIOTIOJIHUTEIBHBIC BOIIPOCHI, UTO BIIAJICET MATCPHUATIOM U3YICHHON TEMBI, CBOOOIHO
MIPUMEHSIET CBOM 3HAHUS JIJIS1 OOBSICHEHHSI PA3TIMUHBIX SBIICHUN U PEIICHUs 3a/1a.

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 65
Onucanue xapaxkmepucmuku evinonnenus snanus: Ouenka «XOPOILIO» BbicTaBisieTcs CTYICHTY,
MPAaBUIHHO BBIMOJHUBIIEMY PAKTUYECKOE 3a/IaHUE U B OCHOBHOM MPABHIILHO OTBETUBIIIEMY Ha




BOIIPOCHL ouiera U Ha AOIOJHUTCIIbHBIC BOITPOCHI, HO JOIMMYCTUBLICMY IPH 3TOM
HCIIPUHIUITHAIIBHBIC OIIINOKH.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 40
Onucanue xapaxmepucmuxu gvtnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABJIACTCA CTYACHTY, KOTOpBIfI B OTBETAx HA BOIIPOCHL ounera JO0IMYCTHUII CYHIECTBEHHBIC U JaXKC

rpy6me OH_II/I6KI/I, HO 3aTCM UCIIPABUJI UX CaM, a4 TAKKC HC BBIIIOJIHUII ITPAKTUYCCKOC 3aJaHUC U3

6I/IJ'IeTa, HO 1100 HAMETHII HpaBHJ’IBHBIﬁ IIYThb €TI0 BBIIIOJHCHM, 1100 1o YKa3aHHIO IIPErogaBaTeisd

peLn IpYryro 3a/1a4y U3 TOTO )K€ pa3zesia AUCLIUIIINHBL.

Ouenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIISICTCS CTYJCHTY, KOTOPBIA: a) HE OTBETUJI Ha BOIIPOCHI OMJIETa U HE CMOT PELIUTh, JIN00
HAMETHThH NMPABUIBHBIN MyTh PEUICHHUS 3a/1a4u 13 OuiieTa; 0) HE CMOT PEIIUTh, JIMOO HAMETUTH
MPABWIBHBIN MyTh peIIeHUs 3a/1a4 U3 OUJIeTa U APYrou 3a1a4 Ha TOT e pa3Jied TUCHUILIUHbI
BBIJIAHHOH B3aMEH HeEe; B) TP OTBETE HA JIOTIOJTHUTEIHHBIC BOTIPOCH O0OHAPYKHJT HE3HAHUE
00JIBILIOTO pa3jiesna NporpaMMsl.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB ITIPOMEXYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.Ckomp3siee peryiupoBaHie — MPEUMYIIECTBA U HEJJOCTATKHU.
2. Oco6ennoctu I1I'Y kak ob6bekTa ynpasieHus. PerynmupoBounsiii auanazon [1I'Y, cmoco0Osl
€ro pacUIMpEeHusl.

IIpouenypa nposenenust

[TpoBoauTcs B ycTHOU (opme 1Mo OmiieTaMm B BUJE MOATOTOBKH U U3JI0KEHHUS Pa3BEPHYTOI'O OTBE-
Ta. Bpems Ha noAroroBky oreera — 45 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIAN 08
0C80eHUA OUCUUNTUHBL

1. Komnerenumnss/Muankarop: UJ1-1nk-2 JleMoHCTpUpyeT 3HaHUE OCHOB COBPEMEHHON TEOPUU
ONTUMHM3ALNH, AAANTUBHOIO U ONITUMAJIBHOTO YIIPaBJICHUS TEXHOJIOTHYECKMMH IIPOLIECCaMU,
IIPUMEHSET METO/bI OIIMCAHUS B IIPOCTPAHCTBE COCTOSIHUM M CUHTE3a ONTUMAJIbHBIX aJITOPUTMOB
BO BPEMEHHOM 001actu

Bomnpocel, 3axanus
1.Ilepeyenn sK3aMEHAIMOHHBIX BOITPOCOB:

1. TIpunHuumne! yrpasieHHs SHEPreTHYeCcKol oTpacibio Poccun Ha COBpEMEHHOM JTarle.

2. DTambl pecTpYKTypHU3aIllii SHEPTETUKHA U COBPEMEHHOE €€ COCTOSTHUE.

3. PBIHOK 3J€KTPO3HEPTHH U MOIIHOCTH — OCHOBHBIE IIPUHIIMIIBI €70 PabOTHI.

4.  Drambl BBIX0J1a 3JIEKTPOCTAHIIUN HA PHIHOK 3JIEKTPOIHEPTUU U MOIITHOCTH.

5. OcHoBHbIE TPoOIEMBI Pa0OTHI CTAaHIIMI Ha PHIHKE 3JIEKTPOIHEPTUU U MOILITHOCTH.

6. OcHOBHBIE XapaKTEPUCTUKU CYTOYHBIX TPAPHUKOB AIEKTPONOTPEOICHUS.

7. Pabota 3Hepro010KOB Ha YACTUYHBIX HArpy3Kax — PeryJIMpOBOYHBIN JUanas3oH,
OTpaHUYEHUS.

8.  PerynupoBouHbIi 1uana3oH 6apabaHHbBIX U MPSIMOTOYHBIX KOTJIOB U CIIOCOOBI MX
paciupeHusl.

9. BprIOOp onTUMANBHOTO CIIOCOOA PErYIMPOBAHUS IaBICHUS CBEXKEr0 Mapa rnepes
TypOMHOM.

10. Ckomnb3siee peryaupoBaHie — MPEeUMYyIIecTBa U HEOCTATKH.

11. PaGota nmapoBo#i TypOHHBI Ha TOHM>KEHHBIX Harpy3kax.

12.  PaboTta KOH/IEHCAIIMOHHOM YCTaHOBKH Ha YaCTHUYHBIX Harpy3Kax.

13. Pabota nmuTaTebHOM YCTAHOBKH SHEPTOOJIOKOB CBEPXKPUTHUSCKHX ITAPAMETPOB HA
YaCTUYHBIX HAarpy3Kax.

14. PaOota pereHepaTuBHON CUCTEMbI Ha YACTHUUHBIX Harpy3Kax.

15. CmocoObl pe3epBUPOBAaHUS MOIIHOCTH, UX CPaBHUTEIbHAS OLIEHKA.

16. Pa3srpy304HbIe peKHUMBI, MX TIOKA3aTEIH MO0 YKOHOMHUYHOCTH, HAJIKHOCTH U
MaHEBPEHHOCTH.

17.  OcTaHOBOYHO-ITYCKOBBIE PEKUMBI, X ITOKA3aTEIU M0 SIKOHOMUYHOCTH, HAJIE)KHOCTH U
MaHEBPEHHOCTH.

18. MoTOpHBII 1 MaIOIIAPOBBIE PEKUMBI, HX ITOKA3aTENN 10 SKOHOMUYHOCTH, HaJIE)KHOCTH
Y MaHEBPEHHOCTH.
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19. OnrumanbHOe pacripenesieHue IEKTPUIECKON Harpy3KH Ha CTaHIUH.

20. OnTuManbHOE pacrpeeseHne IeKTPHIECKON Harpy3Ky Ha CTaHIIMH 110
MHOTOKPUTEPHAILHOMY MTPUHLIUITY.

21. CrocoObl moy4eHust JONOJTHUTEIBHON MOIIIHOCTH HA Pa3JIMYHBIX THIIOB YHEPTOOIOKOB.
22.  Ocobennoctu I1I'Y xak o0bekTa ynpasneHus. PerynmupoBounsiii auanazon [1IY,
CITIOCOOBI €ro pacuIMpeHusl.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kakoro pexxuma peryiupoBaHus HArpy3KH HE CYIIECTBYeT?

OTtBeTsI:
a) Ckonp3smiero gasinenus  0) O6Boanoe napopacnpenenenue  B) CorioBoe
napopacrnpezeneHue

Bepuriit otBeT: T) [lepexkocHoe napopacnpeneneHue
2.Kakoli pexxum HanboJiee SJKOHOMUYHBIN TTPH IMMyCKe YHeproOoka’?

OTtBeTsI:

a) Ckomp3siiero gasinenus  0) CorutoBoe mapopacnpenenenue  B) IpoccenupoBanue
Bepwnbsiii otBeT: a) CKOIB3AIIEro AaBleHUs

3.B kaxom rony npekparuiio cymecrsoBanue PAO EDC?

OTBeThI:
a) 2006 ©) 2007 B)2008 T1)2009
Bepnpiii otBeT: B) 2008

11. Onucanue wikanvt ouenusanus

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuku 8bINOJHEHUs 3HAHUA: TIPABIILHO BBITIOJIHII IPAKTUYIECKOE 3a1aHHE,
MoKa3aJl Ipy OTBETE Ha BOIPOCHI IK3aMEHALIMOHHOT0 OMJIeTa U Ha JJOMOJHUTEIbHBIE BOIIPOCHI, YTO
BJIaJICET MaTepUAIIOM N3YUYE€HHON JUCIUTUINHBI, CBOOOHO MPUMEHSIET CBOM 3HAHUS JIJIS
OOBSICHEHUS pa3IMYHbIX SBJICHUN U peIlIeHHs 3a/1au.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapakmepucmuxu 6bINOJHeHUs 3HAHUA: TIPABIIBHO BBITIOIHIII IPAKTUYECKOE 3aaHUE U
B OCHOBHOM IPaBHJIBHO OTBETUBIIEMY Ha BOIIPOCHI SK3aMEHAIIMOHHOI O Onjiera v Ha
JIOTIOJTHUTEIFHBIE BOIIPOCHI, HO JIOITYCTHJI TP STOM HENIPHHIUITHAIEHBIE ONTHOKH.

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 40
Onucarnue xapaxmepucmuxu 8bINOJIHeHUs] 3HAHUs: B OTBETaX Ha BOMPOCKHI SK3aMEHAIIHOHHOTO
OwreTa JIONMyCTHJI CYIIECTBEHHBIC U JJake TPyObIe ONMIMOKH, HO 3aTEM MCIPABHII UX CaM, a TAKXKe HE
BBITIOJTHIJT TPAKTHYECKOE 33JaHHE U3 SK3aMEHAIIMOHHOTO OnieTa, Ho JTiu00 HaMeTHII MPaBUIIBHBIN
MyTh €r0 BBHITIOJTHESHMS, MO0 10 YKa3aHUIO YK3aMEHATOpa PEIIWIT IPYTYIO 3a/1a9y U3 TOTO Ke
paszzerna AuC-IUTITHHBL.

Oyenka: 2
Onucanue xapakmepucmuku 6bINOJIHEHUs 3HAHUA: a) HE OTBETUI HA BOIPOCHI IK3aMEHAIIMOHHOTO
Ouiiera U HE CMOT PELIUTh, THOO HAMETUTD MPaBUWIIbHBIN MMYTh pELIeHMs 3a1a4u U3 OusneTa; 0) He
CMOT PELIUTb, TMO0 HAMETUTh NMPABUIIBHBINA MyTh PEIICHU 3a/1a41 U3 IK3aMEHAIIMOHHOTO OMiieTa U
Jpyroi 3a7jaun Ha TOT K€ pa3zesl AUCUUILINHBI, BbIJaHHOW B3aMEH Hee; B) IIPU OTBETE Ha
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JIOTIOJTHUTEIILHBIE BOIIPOCH O0OHAPYKHJI HE3HAHKE OOJIBIIOro pa3/esnia 3K3aMEeHAIMOHHON
[IPOrpaMMBI.

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

OreHka 32 OCBOCHHE JMCLUIUIMHBI ONPEEIIAETCS KaK: COBOKYIHOCTh OLIEHKH 3a OTBET Ha BONPOC
IpY NPOBEACHUM 3adeTa (3aueTHas cocTaBisAmoolas B TepMuHax cuctembl BAPC) u oueH-ku,

noydeHHo B cucteme BAPC (cemectpoBas cocraBistomas B TepMuHax cuctembl bAPC) B
COOTBETCTBUE C TAOJINULIEH.
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