[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OVO: Pyxosny Anexcaiip BramgigfiérepeTo Hayku i BbiciIero popasosanns Poccuiickoit degepariim

flomkrocts: flupextop € roCcyJapCTBEHHOE aBTOHOMHOE 06pa30BaTeJILHoe YUYpEKAECHUE BBICIIETO
[lata nognucaxus: 29%%??@‘315{&

YHUKanbHbI MPOrpaMMHbIN KIH0Y: obpasoBanus

F45ebc4495 4casc0sea] 4G EREPQBOCT OWRILMEAFRA IHBIN YHUBEPCUTET HIMEHU M.K.

AMMOCOBAY
Texunueckuit unctTutyT (punuan) PI'AOY BO «CBDVY» B r. Hepronrpu

Ka(bez[pa QJICKTPOIIPHUBOA4d M aBTOMATU3aIlIMH IMPOM3BOACTBCHHBIX IMPOIICCCOB

®OH/JI OHUEHOYHBIX CPEJACTB
M0 TUCHIUIUIAHE (MOIYJIIO)
b1.B.03 CucremMsbl ynpaBJieHHS 3JIEKTPONIPUBOA0B
Hanpasnenue noaroroBku
13.03.02 «2neKkTposHepreTuKa 1 3JIEKTPOTEXHUKA
npouiib « IMEKTPONPUBO]T U ABTOMATUKAY
KBanmudukamnms (cTerneHs) BRITyCKHUKA — OaKalaBp
dopma 00ydyeHus — 3a04Has
I'pynna b-DI1-25(5)

JNOKYMEHT NOANNCAH
3NTEKTPOHHOW NOANUCHIO

Hepronrpu 202
Ceptudukar: 00AC2F415F59438264CA9CCDCCI976E4FD
Bnapeneu: Pykosuy Anekcanap Bnagumuposuy
[HewictButenen: ¢ 06.05.2025 po 30.07.2026




YTBEPXJEHO na 3aceganuu xadenpsl 371€KTpONPUBOJA U aBTOMAaTH3aLUN
IIPOU3BOJICTBEHHBIX MPOLIECCOB

«03» anpens 2025 r. nporokos Ne 8

1.0. 3aB. kadenpoit DITMAIIII

A.B.PykoBuu

DKcnepr:
_PyxoBuy A.B., nouent kadenpst AT
®.N.0., 101KHOCTh, OpraHU3alKs, TOAMUCH

DKcnepr:
_ JpsuxoBckwmii JI.K., nonent xadeapst SMMMATITIT
®.N.0., 101KHOCTh, OpraHU3alKs, TOAMUCH

CocraBuTenb:
Ta6o K.J., nouent kadbenpsl DIMAII TU () CBDOY




[Macnopt poHa2 OLIEHOYHBIX CPEACTB
no auctuimie (moayiio) b1.B.03 Cucremsl yripaBiieHHs 3JIEKTPOIPUBOIOB

Kon
N Koutponupyemsie paziens KOHTPOJIUPYEMOM HaumenoBanue o1ieHOYHOTO
o
(Tembr) KOMIIETEHIMH (WU cpeacTsa
€€ 4acTu)
1 | Beenenue. @ynkuuu CYIIIL. | [IK-1, [IK-4 DK3aMeH, TeCT, IPaKTUYECKHE
3aHATHSA, Ta00paTOpHBIE PAOOTHI.
2 | llpunuuns! ynpasnenus OI1. | T1IK-1, [1K-4 DK3aMeH, TECT, MPAKTUYECKUE
3aHATHS, JJaOOpaTOPHBIE PaOOTHI,
KypCOBOE MPOEKTUPOBAHUE.
3 | TumoBkIe peneiHo- IIK-1, I[IK-4 DK3aMeH, TeCT, TPaAKTUYECKHE
KOHTaKTOPHBIE CXEMBI 3aHATHS, JTa0OPATOPHBIE PAaOOTHI,
KypCOBOE MPOEKTUPOBAHUE.
4 | Perymupyemsiii OI1 ITK-1, [IK-4 DK3aMeH, TECT, IPAKTUYECKUE
MMOCTOSTHHOTO TOKA. 3aHATHS, 1a00paTOpHBIE PaOOTHI,
KypCOBOE MPOEKTUPOBAHUE.
5 | Perynupyemsrit OI1 [K-1, TTK-4 DK3aMeH, TeCT, TPaKTUYECKHE
MEPEMEHHOTO TOKa. 3aHATHS, 1a00paTOpHBIE PaOOTHI,
KypCOBO€ MPOEKTUPOBAHUE.
6 | CYQII cneunaabsHOTO IIK-1, I[IK-4 DK3aMeH, TeCT, IPaKTUYECKHE

Ha3Ha4YCHUA.

3aHATHSA, Ta00paTOpHBIE PaOOTHI.

* Haumenosanue memul (pazoena) ykasvleaemcs 6 COOMEemcmesul ¢ paboyeti npo2pammotl

OUCYUNTUHBL.




MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUIMCKON ®EJEPAIINN
Texaudeckuii HHCTUTYT (priran)
(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»
B I. Hepronrpu
Kadenpa snekrpornpuBoa 1 aBTOMaTH3aUN TPOU3BOICTBEHHBIX MPOLIECCOB

[Tpumepsl TecToBBIX 3aaanuii o qucuumuinie b1.B.03 CuctemMsl yripaBiieHUs 3JE€KTPOIPHUBOJIOB

. B ueM 0CHOBHOE JOCTOMHCTBO MOCIEA0BATEIHHOIO BKIIIOUEHUS KaTyIIeK TyTrOranieHus:
. He nonsipr30BaHHOCTH M HA/IEKHOCTh
. IIpoctoTa BKItOUECHUS
. Mansie rabapuThbl
HezaBucuMocCTh CHITBI OT TOKa
. Maublii pacxon meau
. OCHOBHOM HEAOCTATOK UCIIOJIb30BAHUS TOCTOSHHBIX MAarHUTOB JIJISl TALLICHUS TyTH:
. [lonsspu3oBaHHOCTH
. bonbmioit pacxo MarHUTHBIX MaTEpPUATIOB
. bonbioit pacxon meau
. I3MeHeHne nBWXEHUs AyTH
. bonpime raGapuTsl
. Db dexTuBHbIN crI0cO0 OOPHOBI ¢ TIIIAMEHEM AJIEKTPUIECKOUN TyTH:
. [ImaMeracurenbpHas pelerka
. Y3Kad menb
. 3urzarooOpasHasi 1IeJb
. lllupoxas mienb
. BoznymHoe nythe
4. YTo BXOAUT B MAarHUTHYIO 1IETIb:
a. Kopnyc nzonupoBaHHbIi
0. Bo3nymineiii 3a30p
B
r
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. HemoaBm»HBIII MarHuTONPOBOT
. [ToBM>XHBIIT MarHUTOMIPOBOJ]
5. IlpeumyniecTBeHHO, KaKoi THM Oy(epHOTo yCTpOCTBA HCIIONB3YETCA:
a. I'mapaBnumyeckue
0. MaruutHusie
B. [Ipy>xunHbBIC
I. DJaCTUYHEIE
n. Pegakuarie
6. OT xakoro nepuMeTpa MPUXOAUT B AEHCTBHE TOKOBOE pEIE:
a. Tox
6. Hanpsixenue
B. MontHocTh
r. ®a30BbIi1 yroiu
1. [lonsipHoCcTh

[Ixana oreHUBaHUA:

[IpOLICHT BBINOJIHEHHBIX TECTOBBIX 3aJaHUI KonnyectBo HaOpaHHBIX 0aJIJI0B
91% - 100% 50
81% - 90% 4,506.
71% - 80% 46.
61% - 70% 3,56.
51% - 60% 36.
<50% 0




Texaudeckuii HHCTUTYT (priran)
(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»

B I. Hepronrpu

MUHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINN

Ka(pez[pa QJICKTPONPHUBOJAA U aBTOMATU3AIlIUX TPONU3BOACTBCHHBIX ITPOLICCCOB

Pa6ora Ha nabopatopHoM 3anatuun no guctuminHe b1.B.03 Cuctems! ynpaBieHus

AJEKTPONPUBOIOB

JlabopaTopHblie padoThl WIH JA0OPATOPHbIEC MPAKTUKYMbI

Ne HanmenoBanue JlaGopatopHas paboTa UiH Tpyno- @DopMBI U METOBI
pasnena (Temsl) 71a00paTOPHBIN MPAKTUKYM | €MKOCTb KOHTPOJIS
NUCHUTIINHBI (B yacax)
1 | Benenue. ®@yHKIIMN Nzyuenune pynkimit CYII1 1 Odopmierne paboThl B
CVYOIlL COOTBETCTBUU C
METOJINYECKUMU
YKa3aHUSMH T10
BBITMIOJTHEHUIO
1a00paTOPHBIX PadoOT.
2 | IlpuHIUIBI OntuMu3aiys KOHTypa 1 Odopmnenue paboTsl B
ynpasienus OI1. peryIupOBaHMUSI. COOTBETCTBHUHU C
METOJINYECKUMU
YKa3aHUSIMH T10
BBITMIOJTHEHUIO
1a00paTOPHBIX PadoOT.
3 | TunoBsie peneitHo- UccnenoBanue peneiHo- 1 Odopmnenue paboTsl B
KOHTAKTOPHBIE CXEMBI | KOHTAaKTOPHOM 3aIUTHI COOTBETCTBHUHU C
3JIEKTPOIPUBO/IOB. METOJINYECKUMU
YKa3aHUSMH T10
BBITMIOJTHEHUIO
1a00paTOPHBIX PadoOT.
4 | Perymupyewmsiii D11 Cucrema ynpaBiieHuUs 1 Odopmnenue paboTsl B
MIOCTOSIHHOTO TOKA. AIIEKTPONPHUBOJIA COOTBETCTBHUHU C
«TUPUCTOPHBIN METOJINYECKUMU
npeoOpazoBaTelb — YKa3aHUSMH T10
JIBUTaTesb NOCTOSHHOTO BBITMIOJTHEHUIO
TOKa. 71a60paTOPHBIX PaboT.
5 | Perymupyemsrii 911 Pa3pabotka 1 Odopmiienue paboThI B
MEPEMEHHOTO TOKa. NPUHIUITHAIBHON CXeMBI COOTBETCTBHUH C
yOpaBIEHUS CHCTEMOI METOINYECKUMU
AJIEKTPOIIPHUBO/IA U €€ yKa3aHUSIMH T10
OTIHMCaHUE. BBITIOJTHEHUIO
71a00paTOPHEIX PaboT.
6 | CYOII cneumansHoro | CuCTEMBI yIIpaBIeHUS 1 Odopmiienue paboThI B
Ha3HAYCHMUSL. YaCTOTHO-PETYIIHPYEMbIM COOTBETCTBHUH C
ACHHXPOHHBIM METOINYECKUMU
AIIEKTPOIPHUBOJIOM. yKa3aHUSIMH 110
BBITIOJTHEHUIO
71a00paTOPHEIX PaboT.
Bcero vacos 6




Paborta Ha 1a00paTOpPHOM 3aHATHH

B nmepuon ocBOEHMS JUCHUMIUIMHBI CTYAEHTHI TIOCEIIAIOT JIEKIMOHHBIE 3aHSTHS,
CaMOCTOSITEJIBHO HM3y4aloT JONOJHHUTEIbHBIN TEOpPeTHYECKH MarTepuand K J1abopaTOpHBIM
3aHATUAM. KputepusiMu OLEHKHM paboOThl Ha J1a0OpATOPHBIX 3aHATHUAX SBISETCS: BIaJICHUE
TEOPETUYECKHMHU MOJOXKEHUAMHU TI0 TEME, BBIITOJHEHHE 1a00paTopHbIX paboT. CaMocTosTeIbHAS
paboTa CTYJIEHTOB BKJIIOYAET MPOPAOOTKY METOJMYECKUX PEKOMEHJALUUN U JTOMOJIHUTEIbHOU
y4eOHOIl JIuTepaTypbl B COOTBETCTBUHU C IUIAHOM 3aHATHUS; BBINOJIHEHHE JTaOOPaTOPHBIX padoT.
OcnoBHoii ¢opmoii posepku CPC siBiisieTcst mpoBeaeHne T1ab0paTOPHBIX PadOT M MUCHBMEHHOE

HAITMCAHUC MOJTYUYCHHBIX PE3YJIbTATOB COINIACHO METOANYCCKUM PCKOMCHAAIIUAM.

Copnep:xaHue AUCIMIUIMHBI, pa3paboTKa Ja00paTOPHBIX 3aHATHH C yKa3aHHEM OCHOBHOH
Y JOTIOJIHUTEIBHON JIMTEPATYPhI K KaXKI0MY 3aHATHUIO, a TAK)KE METOANUYECKUE PEKOMEHAALNN K
BBITTOJIHEHUIO  JTAOOPAaTOPHBIX  3alaHuif, OOpa3lmbl WX BBIOJHEHHS IPEICTABICHBI B

MeToanyeckux yKa3zaHHUsAX 10 Kypcy «DIEKTPUUECKUIA IPUBOI».

Kpurepussmu 11 OLIEHKH pE3yJIbTaTOB BHEAYJIUTOPHOW CaMOCTOATEIbHOW pabOThI

CTYZEHTA SIBJISIOTCA:
- YPOBEHb OCBOEHHSI y4eOHOTr0 MaTepuaa;

- YMCHHUC HCIOJIB30BATh TCOPCTUYCCKUC 3HAHUA MPU BbIITOJIHCHUU

1ab0paTopHBIX PadoT;
- MPaBUJILHOCTH BBITIOJHEHHUS TJa00OPaTOPHBIX padoT;
- 000CHOBAHHOCTb U YETKOCTh M3JIOKEHUS PE3YJIbTATOB.

MaxkcumanbHbIN 0ai, KOTOPBIA CTYJCHT MOXKET HaOpaTh 3a 1abopaTopHOE 3aHATHE - 6

OaJLIoB.

XapaKkTeprCTUKA BBITOJIHEHHS U 3aIIUThI 1a00paTOPHBIX paboT Mo pa3ieny

KomnnyectBo
HaOpaHHBIX
OaIoB

- JIP BBIIIOJIHEHA U 3aIUIIEHA B CPOK,

- opopmienue coorBercTByeT TpeboBanusm ['OCT ECK/I,

- UIMEETCs CHUCOK MCIOJIb30BAHHOM JINTEPATYyPhl, COJAEpKAIle CIIPaBOYHBIN
MaTepHual ¥ HICTOYHUKH MPO(pECCHOHATBHBIX 0a3 JaHHBIX,

- IPaKTUYECKOE 3aJJaHUE PEHICHO MPaBUIBLHO, C 000CHOBAaHUEM MPUMEHSIEMbIX
TEOPETUIECKHUX MOJIOKEHUN U COMTPOBOKICHO HEOOXOIUMBIM aHATTU30M H
MHTEPIPETALMEN MOTYyUYEHHBIX PE3yIbTaTOB;

- TeOpeTUYECcKasi B3aMMOCBSI3b C IPAKTHUECKON YaCThI0 OCBEIICHA B TIOJTHOM 00beMe,
rI1y00KO, C UCIIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB HayYHO-TEXHUYECKON
uHpOpMaLIUH.

- IIPY 3aIUATE YKA3bIBAETCS B3aMMOCBS3b BBIIIOJHEHHBIX PACYETOB C MOCIEAYOIIHUMH,
4eTKO 000CHOBBIBACTCS BBIMIOJTHEHHBIN pacyeT;

- IIPY 3aIUATE MTPOCIEKUBACTCS YETKASI CTPYKTYpa, JIOTHIeCcKast
MOCJIEI0BATEIBbHOCTD, OTpaKaroasi CyIHOCTh PACKPhIBAEMbIX MOHATUN, TEOPUH,
SIBIICHUI

- Ha BOIPOCHI JAFOTCS MOJTHBIE MCUEPIBIBAIONINE OOOCHOBAHHBIE OTBETHI

6 OauIoB
COTIIUYHO»

- JIP BBIIIOJIHEHA U 3alUIIEHA B CPOK,

- opopmienue coorBercTByeT TpeboBanusm ['OCT ECK/I,

- UIMEETCs CHUCOK MCIOJIb30BAHHOM JINTEPATYyPhl, COJAEpKAIle CIIPaBOYHBIN
MaTepHal ¥ UCTOYHUKH MTPO(ecCHOHABHBIX 0a3 JTaHHBIX,

- B IPAKTUYECKOW YaCTH 3aJJaHUsI UMEIOTCS OTAEIbHBIE HETOCTATKH, HE BIUSIOLINE
Ha OKOHYATEJIbHBIN Pe3yJIbTaT UCCIEIOBaHUS;

- IPY OCBEIICHUHU TEOPETUUECKON B3aMMOCBSI3H C MPAKTHUYECKON YaCThIO ObLT
MCTIOJIb30BaH TOJBKO OJJMH HCTOYHHUK HAYYHON MH(POPMAIINH, HO BOIIPOC OCBEIICH B

5 OatoB
«XOPOIIOY




[CJIOM IMPABUJIBHO,
- YeTKO 00OCHOBEIBAETCS BBIIIOJIHEHHBIH pacueT;

- TIPY 3aIUTE MIPOCIICKUBACTCS YETKasl CTPYKTYpa, JIOTHUECKasi OCJIeI0BATEILHOCTD,

OTpa’karollas CyIHOCTh PACKPbIBAEMBbIX OHATHH, TEOPUH, SIBICHUI
- Ha BONPOCHI Jat0TCsl 000OCHOBAaHHBIE OTBETHI, IOMMYCKAIOTCSI HE3HAUNUTEIbHbIE
HE/10YeThI

- JIP BBIIIOJIHEHA U 3alMIIEHA B CPOK,

- o(hopMIIEHHE COOTBETCTBYET TPEOOBAHMSIM,

- IMEETCs CIIMCOK HUCIIOJIb30BAHHOM JINTEPATYPhI, COAEpkKAIIeH CIIPaBOYHBIN
MaTepHal,

- IPAKTUYECKOE 33JJaHUE BBIIOJIHEHO CO 3HAYUTEIbHBIMU OIINOKaMU

- HE B TIOJTHOM 00'beMe OCBEIIIEHA TCOPETHUYECKAsT B3aHUMOCBSI3h C MTPAKTHICCKON
4acTbhI0, MOBEPXHOCTHOE 0OOCHOBaHUE 0€3 MPUMEPOB U HEOOXOAUMBIX 00001IEHU;
- TIPY 3aIIUTE IPOCIICIKUBACTCS HE YETKAs MOCIIEA0BATEIHLHOCT, HE COBCEM BEPHO C
3aTpyIHEHUSIMU O0OOCHOBBIBACTCS BBHITIOTHEHHBIN pacyerT;

- IOy CKAIOTCS HETOYHOCTH B (DOPMYITMPOBKAX, HCIIPABICHHBIE CTYACHTOM, C
MOMOIIBIO TPETo1aBaTens

- OTBETHI Ha JIONIOJHUTEIILHBIC BOIIPOCHI IAHBI B IIOJITHOM 00BhEME, MOTYT COACPKATh
HEOOJIbIIINE HETOYHOCTH

- B CXeMax JIOMyIIeHbl HETOYHOCTH

4 0aJuIoB
«YIOBJIETBOPH
TEJIBHOY

- oopMIICHHE HE COOTBETCTBYET TPEOOBAHUSM,

- CIIMCOK JINTEPATYPBI COAEPIKUT CIPABOYHBIN MaTepHuall,

- HEyBEPEHHOCTh B IPUMEHEHUH CIIPAaBOYHOM JIMTEPATYPHI,

- HE BBIIIOJIHEHBI TPEOOBAHNUS HA OLIEHKY «YyJIOBJIETBOPUTEIHHO»

-OTCYTCTBYET BBITIOJTHEHUE OOJBbIIEH YaCTH 3aJaHHs WJIM HEBEPHOCTh PEIICHUSI.
- IIpM 3aIIUTE AOIMYIIEHbl HETOUHOCTH B U3JI0KEHUH, TPYOble OIINOKH,

- HE BepHO 00OCHOBBIBACTCSI BBIMIOJIHEHHBIN pacyerT;

- U3JI0’)KEHNE OCHOBHBIX aCIEKTOB HECBSI3HO,

- OTCYTCTBYIOT BBIBOJIbI, KOHKPETHU3ALMSI U JOKA3aTEIbHOCTh U3JI0KECHHUS,

- CTPYKTypa pacueToB HE COOTBETCTBYET CO/AEPIKAHMUIO,

- Ha OOJIBIIYIO YaCTh JIOTIOJIHUTEIbHBIX BOIPOCOB J1aHbl HEMPABUIIbHBIE OTBETHI,
- B CXeMax JOIyIIEeHbl HETOUHOCTH, YEPTEKH BBIIIOJHEHBI HEBEPHO

- OTBETHI HA HABOJALINE BOIIPOCHI HEBEPHBIE

MeHee 4
0aios,
«HEYIOBJIETBO
PUTEILHO

IIpakTHYeckne 3aHATHA

[IpakTuueckoe 3amaHue MpeaycMaTpUBAEeT pacueThl IMOKazaTejel 0O0beKTa H3y4YeHHs
JTUCIUIUIMHBL C HCIIOJIb30BAHUEM Pa3lIMYHBIX CIOCOOOB M METOJOB [0 WHIUBUAYaTbHBIM

HCXOOHBIM OJaHHBIM.

Kaxxnplii CTyZIEeHT BBIMONHIET CBOW WHAWBUAYAIbHBIA BapwaHT 3alaHus. Brioop
BapHaHTa 3aJ]aHUsl OMPEAENSIETCA MOPAIKOBBIM HOMEPOM, MOJA KOTOPBIM CTYJEHT 3aluCaH B

«KypHaie yyeTa nocemaeMoCT! U yCIIeBaeMOCTH yUeOHOM rpynmb».

BrimonmHenHas 1 ohopMIIeHHAs B COOTBETCTBHH ¢ TPEOOBAHUSAMU padOTa MPEICTABISCTCS
CTYZICHTOM Ha MPOBEPKY MPENOJABATEII0 TYT )K€ Ha 3aHATUHU WM HE MO3/IHEE YCTAHOBJICHHOTO
cpoka. Ilo pe3ympraTaMm NMpoBEpKH MpeEIoaBaTesieM AENaeTCs BBIBOJI 00 YPOBHE OCBOCHHOCTH
MaTepuaia, YpoBHE C(HOPMUPOBAHHOCTH KOMIICTCHIIMHA WJIM BBIJAYM PEKOMEHIALWN JUIs

YCTpaHEHUSI UMCIOIINXCS B pa00OTE HEJOCTATKOB.




KomnuaectBo

XapakTeprCTHKA BHITOTHEHHS PAKTHYECKOTO 3a/1aHHsI HaOpaHHBIX
6auioB
- MPaKTUYECKOE 3aJ]aHue PEIICHO MPaBHIBHO, C 0OOCHOBAaHHEM IMPUMEHSICMBIX TEOPETHUSCKUX
MOJIOKEHUH ¥ COMPOBOXKJCHO HEOOXOAMMBIM aHAIM30M M HHTEPIpETAlMEH MOMyYeHHBIX
pEe3yJbTaTOoB;
- JOMYIICHBI HEKOTOPBIE HETOUYHOCTH, [TOCIIE 3aMEYaHUI CTYICHT CIIOCOOCH UX HCIPABUTS. 40.
- OTCYTCTBYIOT BBIBO/Ibl, KOHKPETU3AIHS U JIOKA3ATEIBHOCTD N3JI0KEHHUS
- CTPYKTypa paciyeToB HE COOTBETCTBYET COACPIKAHUIO
- OTCYTCTBYET BBIIIOJIHEHHE OOJIbIIEH YaCTH 33JaHUS WJIK HEBEPHOCTH PEIICHHS. 06

- HC BEPHO 000CHOBBIBAETCS BLINOJHEHHEII pacyeT




MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUIMCKON ®EJEPAIINN
Texaudeckuii HHCTUTYT (priran)
(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»
B I. Hepronrpu

Ka(pez[pa QJICKTPONPHUBOJAA U aBTOMATU3AIlIUX TPONU3BOACTBCHHBIX ITPOLICCCOB

KypcoBoe npoextupoBanue no aucuuniande b1.B.04 Cucrems! yripaBieHus 31€KTpOIPHUBOIOB

3agaHue Ha KYPCOBOM IPOEKT
3anaueil siBII€TCS MIPOBEACHNE aHAIM3a U CHUHTE3a METOJ0M MojanbHoro ympasiaeHus CAP
00BEKTa, TPEACTABICHHOTO B BUJE CTPYKTYPHOH CXEMBI M OIHMCAHHOTO COOTBETCTBYIOIIMMH
nepeaTOYHbIMU (QYyHKIUAMMU.
Jlyig peanu3anyy NOCTaBIEHHON 3a/1auM COTJIaCHO BapUaHTy 3ajaHus (Tadbnuua 1) u
napaMeTpoB 00beKTa ynpaBieHus (Tabnuia 2) Heo0X0aUMO:

1) uccnegoBath CAY o00bekTa (HAaWTH KOPHM U TOCTPOUTH MEPEXOAHBIM TMPOIIECC)
KJIACCMUYEeCKMM ¥  MOJAlbHBIM MeToAaMu (IO  YMPaBJSAIOMIEMY M BO3MYIIAIOIIEMY
BO3JICUCTBHSIM);

2) cunte3upoBath CAY 00bekTa METOAOM MOJANBHOTO YIPABICHUS MPH TMOJIHBIX
U3MEpPEHUSIX KOOpAMHAT M HACTPOMKE CHUCTEMBl Ha JKEJaeMO€ paclpeleiieHue KOpHen
XapaKTePUCTHUECKOTO MOJIMHOMA, COOTBETCTBYIOIIEE BapUaHTy CTaHIAPTHON JTUHEHHON (GopMbI
(mo ympaBisOIIEMY M BO3MYMIAIONIEMY BO3ACUCTBUSIM). HalWTh KOpHM ¥ TOCTPOUTH
MEPEXO/IHBIE MPOLIECCHI;

3) cunte3upoBath CAY o0bekTa ¢ HabmomareneM JlroeHOeprepa MmosIHOTO MOPsAKA TIPH
HACTpPOIKE CHUCTEMBI Ha JKeJaeMoe paclpelesieHne KOpPHEeW XapaKkTepUCTUYECKOTO MOJIMHOMA,
COOTBETCTBYIOIIEE BapHaHTy CTaHAApPTHOM JHMHEHHOH Qopmbl (O  YIpaBISIOMIEMY
BO3/ICHCTBUIO) 0€3 U C OTKJIOHEHHEM M0 HaydajdbHBbIM yCIOBUAM. HaliTh KOpHH M TOCTPOUTH
NEPEXO0JIHBIE MTPOLIECCOPHI;

4) cuntesupoBath CAY o0ObekTa ¢ Habmoaarenem JlroenOeprepa NOHMKEHHOTO MOPsIAKA
IpU HACTPOMKE CHUCTEMBI Ha JKEJIaeMOE€ pacIpeleleHHe KOpPHEM XapaKTepUCTHYECKOIO
MOJIMHOMA, COOTBETCTBYIOIIEE BapUaHTy CTAaHAAPTHOW JTHHEHHON (QopMbl (MO YNpaBISIOMIEMY
BO3/ICUCTBHUIO) 0€3 M C OTKJIIOHEHHWEM TI0 HAYaJbHBIM YCJIOBUSAM. HaliTh KOpHU M TOCTPOHTH
MEPEXOJIHBIE MPOLIECCOPHI;

5) cuntesupoBatb CAY o00BEKTa Ha OCHOBE MOJM(PHUIMPOBAHHOTO MOJAIHHOTO
yrOpaBlieHus (aCTaTUYECKYI0) MPU MOJIHBIX U3MEPEHUSIX KOOpPJAUHAT M HACTPONKE CHCTEMBI Ha
JKEJIaeMoe paclpesesieHuss KOpHEH XapaKTepUCTHUECKOro IIOJIMHOMA, COOTBETCTBYIOIIEE
BapHaHTy CTaHAAPTHOM JHMHEWHON QopMmbl (IO YOPABIAOIIEMY |  BO3MYLIAIOIIEMY
BO3/IelicTBUAM); HaliTh KOpHU M MOCTPOUTH MEPEXOAHBIE MTPOLIECCHI.

[Ipu BbIMONHEHMH M.2 W 1.5 BCe KOOpAWHATHI BekTopa cocTossHus CAY oObekrta (X1, X2)
SIBIIIFOTCSI U3MEPSEMBIMH, a IIPU BBIIOJHEHUM 1.3 U 1.4 B KauECTBE M3MEPSEMBIX KOOpAUHAT
BekTopa cocTostHusl CAY 00beKTa IPUHSTH:

- JUTSl HEUETHBIX BapUAHTOB X1;
- JUIS YETHBIX BApUAHTOB X2.
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OO0BéMm mpoekrta: mosicHUTEeNbHas 3amucka Qopmara A4 wHa 30-60 crTpaHWmax co

cneruduKanuei, 4epTeku Ha craiinax.

[IpoeKkT BHIMONHSAETCS B pe3yJibTaTe BHEAYAMTOPHOW CAMOCTOATENBHOW paboOTHl B
tedeHun 70 dYacoB, mpu o0OeCHeueHUM WHAWBUIYAJbHBIX €XEHEAEIbHBIX KOHCYJIbTAIUMI

PYKOBOJUTENEM KypPCOBOTO IPOEKTUPOBAHUS.

3a BBINIOJHEHHE KYpPCOBOTO MNPOEKTa CTYACHT B TEUEHHE CeMeCTpa MOXeT HalpaTh
MakcuMaiabHO 20 6aisioB. 3a 3alIMTY MPOEKTa MaKCUMAaJIbHO CTyAeHT HaOupaet 80 Gaios, npu
9TOM, €CIIM 3aIIUTa MPOEKTa OCYIIECTBIIIACH MOATAITHO CO COONIIOZCHUEM BCeX TpeOOBaHUHU B
Nnepruoa KOHTPOJIbHBIX TOYCK, TO JaHHBIC OaJbl MOT'YT OBITE Ha6paHBI B TCYCHHUC CEMCCTpaA.

XapaKTepI/ICTI/IKa OTBCTA 110 3allIUTE KYPCOBOT'O ITPOCKTA

KomnuecTtBo
HaOpaHHBIX
0a/u10B

KypcoBoii IpOEKT BBIMOIHEH B OJIHOM 00beMe

[Ipn 3ammre: JlaH NOJIHBIM, pPa3BEpHYTBIM OTBET Ha IOCTABJIECHHBIA BOIPOC,
[IOKa3aHa COBOKYIIHOCTb OCO3HAaHHBIX 3HAaHUN II0 MPOEKTY, J0Ka3aTeJIbHO
PACKpBITBI OCHOBHBIE ITOJIOKEHHSI BOIIPOCOB; B OTBETE MPOCIIEKUBACTCS YETKas
CTPYKTYypa, JOTHYecKas MIOCJIEZI0BATEIBHOCTD, OTpaXkarouiasi CyIIHOCTb
pacKpbIBa€MbIX  IOHSATUH, TEOpHH, sBICHUNA. 3HaHHWE 1O MPEAMETY
JIE€MOHCTPHpYETCs Ha (OHE IMOHHMMAHMS €ro B CHCTEME [JaHHOM HayKu u
MEXIUCUUIUIMHAPHBIX CBsized. OTBET H3JI0KEH JMTEPaTYpPHBIM SI3BIKOM C
UCMOJb30BAaHUEM TEPMHUHOJIOTUU. MoOryT OBbITh JOMYyIIEHbl HEJOYEThl B
OINpEICIICHUY TIOHATHUH, HCTIPABIICHHBIE CTYIEHTOM CaMOCTOSITENIBHO B ITPOLIECCE
OTBETA.

61-100
«OTIINYHO»

B KkypcoBOM mpoekTe IpOCIEKUBAKOTCA HEKOTOPbIE HETOYHOCTH, KOTODPBIE
CTYACHT CIIOCOOEH UCIIPAaBUTH MPH 3aLIUTE

[Ipn 3ammre: JlaH NOJIHBIM, pPa3BEpHYThIM OTBET Ha IOCTABJIECHHBIA BOIPOC,
[IOKa3aHO YMEHHUE BBIJEINUTh CYIIECTBEHHBIE U HECYILIECTBEHHBIC IPHU3HAKH,
MIPUYMHHO-CJIEICTBEHHbIE CBSI3U. OTBET YETKO CTPYKTYpPUpPOBAaH, JIOTWYEH,
U3JI0KEH TEXHUYECKUM SI3bIKOM C UCIOJIb30BAHUEM TEPMHHOJIOTUU. MOTyT OBITh
JIOMYIIEHB! 2-3 HETOYHOCTH WM HE3HAYUTEIbHBIE OMIMOKM, WCIpPaBICHHBIC
CTYJEHTOM C MIOMOIIBIO PENOJABATENSL.

46-60
«XOPpOILIO»

B KypcoBOM MpoOeKTe IOMyIIEHO 3HAYMTEIbHOE KOJIMYECTBO owmuOok. Ilpm
sammre: [locne 3ameuaHuii cTyIeHT OOJNBIIYIO0 YacTh MOXET HUCHpPaBUTh. JlaH
HEJIOCTaTOYHO TIOJHBIA M HEJOCTATOYHO pa3BepHYThI oTBeT. Jloruka u
MOCTIeIOBATEIbHOCTh H3JIOKEHUS WMEIOT HapyleHus. JlomyIueHbl OmUOKU B
pacKpbITUM MOHATUH, ynorpeGneHun TepMUHOB. CTyIEeHT He CIOCOOeH
CaMOCTOSITEJIbHO BBIACIUTh CYLIECTBEHHbIE M HECYIIECTBEHHBIE NPU3HAKU H
IIPUYUHHO-CJICICTBEHHBIE CBA3M. B OTBETe OTCYTCTBYIOT BBIBOIBL. YMCHHE
pacKphITh 3HauU€HHE OOOOIEHHBIX 3HAHMW HE Moka3zaHo. PedeBoe odopmieHue
TpeOyeT MONMpPaBOK, KOPPEKIINH.

35-45

«yIOBIIETBOPUTEID

HO»

KypcoBoif mpoekT BBINOJHEH ¢ TpyObIMH HapylieHHsMH pacueroB. Ilocne
3aMEYaHUH CTy/IEHT HE MOXKET UCIIPaBUTh OIIMOKH.

Meunee 35

«HEYJOBJIETBOPUTE




[Mpu 3ammre: OTBeT mpeacTaBiIsIeT CcoOOW pa3pOo3HEHHBIE 3HAHUA C
CYLIECTBEHHBIMU oOLIMOKaMu Mo Bompocy. IIpucyTcTBYIOT (parMeHTapHOCTb,
HEJIOTMYHOCTh M310XkeHUs. CTyIeHT HE OCO3HAET CBA3b 00CYKJ1aeMOro Bompoca
C BBINOJHEHHBIMM pacyeTaMd. OTCYTCTBYIOT BBIBOJbI, KOHKpETH3alUs U
JIOKa3aTENIbHOCTh ~ M3JI0KEeHHs. Peub  HerpamMoTHas, TEPMHHOJIOTHS  HE
ucnonb3yercs. J{omonHuTeNb-Hble U YTOUHSIOIIME BOIPOCH! MPENoiaBaTess He
MPUBOJAT K KOPPEKIUH OTBETA CTYyAEHTA.

WIH

OTBeT Ha BOIPOC MOJHOCTHIO OTCYTCTBYET

WIH

OTka3 oT oTBeTa

JIBHO»




MUHUCTEPCTBO HAYKU 1 BBICIIIET'O OBPA3OBAHUSA POCCUMCKOU ®EIEPAIIN
Texaudeckuii HHCTUTYT (prTHa)
(eaepabHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeNIbHOTO YUPEKASHHS BBICIIET0 00pa30BaHuUs
«CeBepo-BocTounslii ¢penepanbhblii yauBepcuteT nMeHn M.K. AMmocoBay
B I. Hepronrpu

Ka(be):[pa SJICKTPONPHUBOJAA U aBTOMATU3AIIUX TPONU3BOJCTBCHHBIX ITPOLECCOB

ITporpamma sk3amena o qucuuiuinae b1.B.04 CucteMsl ynpaBieHus 3J€KTPONPUBOIOB

Ok3ameH 1o «CHCTeMBl YIpPaBICHHUS DSJICKTPONPUBOIAMI», HPOBOIUTCI B (opme
co0eceloBaHUsl MO HSK3aMEHAIMOHHBIM OwnieraM. OK3aMEHAllMOHHBIM OuileT BKIIOYaeT JBa
TEOpPETEUYECKUX BONPOCaA, U OJIUH IPAaKTUUECKUN BOIIPOC B 5 cEMeCTpe.

Hepeueub IK3AMEHAUUOHHbBLX 60NPOCO6

CVYOII. OcHOBHBIE NOHATHS U ONPEACICHUS.

PazomknyThie cuctemsl J11. [Tpsmoii myck /1.

PeBepcuBHbIE pa3oMKHYThIE ccTeMbI OI1.

PazomknyThie cuctemsl JI1. Henpsamoit myck D /1.

Crioco6s1 mycka CJI. Mexanndeckas u yriioBast Mexanuueckas xapaktepuctuka C/I.

3ammThl, OJIOKUPOBKH U cUTHAIM3anus B cuctemax Oll. 3amuTa ot K.3. ¥ eperpesa.

3amuThl, OJIOKUPOBKY U curHanu3anus B cuctemax JI1. 3amutel B cuctemax JI1. 3amuTa ot

paboThl Ha ABYX (hazax, HyJIeBas 3allHUTa, 3alIUTa OT OOPHIBA MOJIS.

8. 3amuTsl, OJIOKUPOBKY U curHam3anus B cuctemax DI1. 3amuter B cuctemax D11, 3amuTsr
OT 3aTSHYBLIETOCS IMyCKa U BbINAJaHUS U3 CHHXPOHU3MA.

9. 3ammutsl, OJ0KHUPOBKU U curHaiu3anus B cucremax JI1. Kontpons n3onsauuu B cuctemax
ynpasnenus JI1.

10. 3amkHyTBIE cucTeMBI yripaBieHus O11. OcHOBHBIE NIOJIOKEHUS.

11. Buas! ynpasienust 3aMkHyThIX CYOII.

12. Biusianne OC Ha KeCTKOCTh MEXaHUYECKUX XapaKTePUCTUK. AHAIIN3 PA30MKHYTON CHCTEMBI
u cucteMbl ¢ OOC 1o CKOpOCTH.

13. Biusiunne OC Ha KeCTKOCTh MEXaHUYECKUX XapaKTePUCTUK. AHAIIN3 PA30MKHYTON CHCTEMBI
u cucteMbl ¢ OOC 1o HaNPsSHKEHUIO.

14. Bnusiane OC Ha KecTKOCTh MEXaHUYECKUX XapaKTePUCTUK. AHAIIN3 PA30MKHYTON CHCTEMBI
u cuctemsl ¢ [1IOC 1o Toky.

15. Biusiune OC Ha KecTKOCTh MEXaHUYECKUX XapaKTepucTUK. CUCTEMBI yIPaBICHUS C
3aaepxanHoit OOC no Toky (OTcedKa Mo TOKY).

16. IIpuHIUTIBI TOCTPOCHUS U ONITUMHU3AIMH CUCTEM MOJYUHEHHOTO PETYIHPOBAHUS.

17. OnTuMu3anust KOHTypa peryJIupoBaHus [0 MOAYIbHOMY ontumMymy. IIpumMep HacTpoliku
koHTypa Toka B CY JIIT ot TII.

18. OnTuMu3anust KOHTypa peryJIupoOBaHus [0 MOAYIbHOMY ontumymy. IIpumMep HacTpoliku
KOHTYpa CKOPOCTH ¢ IOJYMHEHHBIM KOHTYpoM Toka B CY JIIIT ot TII.

19. OnTuMu3anmst KOHTypa peryJIMpOBaHUS [0 CHMMETPUYHOMY ONTUMYMY. OCOOEHHOCTH
MPUMEHEHUS.

20. CiocoObI peryIupoBaHusi CKOPOCTH AJIEKTPOIBUTATENICH MOCTOSHHOTO U IEPEMEHHOTO TOKa.

21. Obuue cBeieHUs O MEPEXOAHBIX PEKUMAX U MOCTOSHHBIX BPEMEHH.

22. Ocnogsl BeIOOpa CYDII 1,2,3 rpynmsl (cucteMbl 6e3 00paTHBIX CBS3EH).

23. Ocuossl Beibopa CYDIIL. 4,5 rpynmel (ACY crabunuzanuu, cleAsiiue CUCTEMBI).

24. OcHossl BeiObopa CYDIIL. 6,7 rpynmnsl (mporpammHuoe u agantuBHoe ACY).

25. Yupasnenue Ol 3aMKHYTBIX CUCTEM.

NV hE LD —



26. Knaccuduxanus 3amMmxkayThIX CAY DIl 1 MX XapakTepuCTHKA.

27. JlnHaMUYecKre XapaKTePUCTHKH 3aMKHYTBIX CUCTEM.

28. Cunres perynsTopoB. OOIIMe MOHATHS.

29. CniocoObl OrpaHMYEHHs CKOPOCTH, HAMPSDKEHUSI, TOKOB 1 MOMEHTOB B 3aMKHYTBIX CHCTEMax
peryJIMpoBaHMUsL.

30. pyHKIMH peneifHO-KOHTAKTOPHBIX CHCTEM YIIPaBICHUS

IlIpumep npakmuueckozo 3a0anus:

1. Pesepc. TopmoskeHre NPOTHBOBKJIIOYEHHEM

Cxema topmoxenus nporusoskintouenueM JIIT npencrasiena Ha pucyHke 1.
Mexannueckas xapakTepUCTHKa TOpMoxkeHus npotusBoBkiroueHneM JIIT npencrasiena Ha
pUCYHKeE 2.

Cxema 3aMelleHns] UMeeT BUJL, IPEICTaBICHHBIN Ha PUCYHKE 3.
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PUCYHOK 3

i g — TOK TOPMOKCHUS IIPOTHBOBKIIOYCHUCM.

Ry =7
Ug+E=1_, R, +R,+R ,);
Uy +E
Rpp = i Ug —-(R, +R ).
B
XX. E=U,;myers I, . =1, .
2.
ne — UH_(Ra+Rn):U_H:Ra+Rn;
II IH
R =R,+R;
-Uy=e+i-(R,+R_ +R,);
M-M_ = .d_Q;
dt
e=C,- D, -Q;
NI:CG'CDH'i Mo =Cy @y -I¢).

B ypaBHenun pasHoBecus OJIC yuTeH mnpenplaymiuil ABUrarenbHblii peskum Oll
Iosromy U |; ¢ MmuHycoM.

i:#.d_Q_FIC;
Cy @, dt
J-R,+R_ +R ) dQ

-U,=C_-®o,-Q+ . +I.-(R,+R_+R _);
H e H CM'CDH dt C ( a m l'lB)
o'+ Ce’CM'q)Iz{ .Q+IC’(Ra+RH+RHB)'CM'(DH.Ce'CDH_i_
J'(Ra+Rn+RnB) J'(Ra+Rn+RnB) Ce'CDH

—|—UH CM'(DH ‘Ce'q)H =0;

‘J(R,+R ,+R,,) C, Dy
JJ Ry +R ;+R )

C,-Cy-Pf
Ty ®20-Ty -

rac Mg HOCTOsSIHHAS BPEMCHH IIPOTUBOBKIIFOUCHUS.



I« (R, +R ,+R ;) U
a i B =AQC1‘IB; H ZQO;
Ce'q)H Ce '(DH
o1 1 1
Q'+ Q- AQe, A+ ——— Q) =0
TMHB TMHB Mn B
Q=0y+Q,
Q, npu Q'=0:

Q, =—(Q, +AQ, g ) — g 3-ei TOYKH, U1 aKTUBHOI'O MOMEHTA Ha Bally.
Qcg = A e !/fime

Q=~(Q)+AQcpg )+ Apg €

Apg =7

t=0 ; Q=0Q, =—(Qy +AQy )+ Az e /T

A, =Q. +Q, +AQ

Q=—(Qy +AQ ) +(Qc +Qp +AQ )

XXM =0 AQqs =0 Q. =Q,

Q=-Q,+2-Q,-e "/

BeIpaxxeHue 1 Toka

—#.d_Q_FI .
C,, @, dt
Q=—(Q) +AQcp) + A g e/ T
d_Q: 1 A e*t/TnB.
dt  Tyw ’

i

i= J ( 1 .AHBe*t/TMHB)_l_IC.

CM'CDH TMHB
A =7
t=-0 ; I=1I.;
t=+0 ; I=1Ig;
-A
Il = ] Ay +1c
CM'q)H'TMnB
_(IHB+IC)'CM'CDH'TMHB
AHB_ ]

_ ]'(IHB +IC)'CM Dy 'TMI'IB.
CM 'q)H 'TMHB']
i=Ic—(Ipp +IC)'e_t/TMHB
XX Ic=0 I =Iligmas

-t/ Tyms

e_t/TMl’IB + IC

1= _IHBMax €

PexxuM TOpMOXKEHHST NPOTUBOBKIIOYEHHWEM MIET OJMHAKOBO M HE 3aBUCUT OT
XapaKkTepa MOMEHTA Ha Bally.



Bpewmst TopMokeHrsI NpOTUBOBKIFOYEHHEM
g =7
t=tp i=-1,
—1; =1 = (I +1c)e /s
I +1c

I +1c
XX Io=0 I =

trs = Tyms - In

Irpnax
It = Ligaax
| = “TIBMAX
2
trp = Ty 102
t=ty; Q=0

0=—~(Q) +AQqs ) +(Qc + Qg + AQpy Je /T

Q- +Q) +AQ
Q) +AQ s
XX.: AQq =0 Q. =Q,

tr = Tyme - 1In2

trg = Ty - In

IIpumepsl pacyera:

1) P, =4 kBr, U, =220 B, I, =20 A, R, =05 Om, R, =5 Om,

Ty =0.04c.

trms =? RHB =?

Ry =R, +R_ =05+5=55 Owm;
TMHB:TM'(Ra+RH+RHB)20'04'0.5+5+5'5

to Ipt M =0:
trs = Ty - In2=0.88-0.7 = 0.61 c;
tr ipy M =0.5-My;:

I, +1
trs = Tyms - In HlB <.

I +1c
ITycthb
Iz =21
=1,
I. =051,
£, =088 In 0L g use,

(1+0.5)1,

Mc 0 0.5-Mnu MHu
tn 1.17 — —
taT 1.32 0.71 0.48
trs 0.61 0.45 0.356




2) P, =1xBr, U, =220 B, I, =6 A, R, =444 Om, R, =13.9 Owm,
T,, =0.04c.
tmg =? Ry =7
Ry =R, +R,, =4.44+13.9=18.34 Om;
(R, +R, +Rp) 444 +13.9+18.34
4.44

=0.04- =033 c.

Tyms =Ty
to py M =0

trs = Ty - In2=0.33-0.7 =0.23 ¢;
top py M =0.5-My;:

[ +1c

-In
A P o

ts =

Ilycth
Iz =21

I, =1,
I. =051,

@+051w _ (17

trpy = 0331
s M1505)1,

M

to 0.36 —

tar 0.51 0.27

0.185

tnB 0.23 0.17

0.133

Kpurepun onenkmu:

XapaKTepHCTmca BBINMMOJTHCHHUSA IPAKTHYECCKOT0 3aJaHUA

KoaunuecTtBo
HAOpaHHBIX
0aJ1710B

BepHoe pemienue 3agaum.

10

HeBepHoe penienue 3agaun.

0

XapakTepuCTHKA 0TBeTa HA TeOPEeTHYECKHE BONPOCHI

KoaunuecTBo
HaOpaHHBIX
0aJ1710B

ITocTraBeHHBIE BOIPOCHI PACKPBITHI OJHOCTHIO, ISl TOSICHEHUS
NPUBECHBI PUCYHKH, CXeMBI, Ipa)uKu, pacueTHbIE (POPMYIIbI, BEPHO
YKa3aHbl €IMHULBI N3MEPEHUS; B OTBETE UCIIOJIB3YETCS ClIelhaIbHas
TEPMHUHOJIOTUS U TIOKA3aHbl 3HAHMS, OCBOCHHBIE CTYIEHTOM
CaMOCTOSITEJIBHO NPU U3yYEHUN COBPEMEHHBIX IEPUOANUYECKUX U3AAHUN 10
JUCLUIIIIMHE, OTBET CTPYKTYPHUPOBaH U jjorudeH. [IokazaHa COBOKYITHOCTh
OCO3HAHHBIX 3HaHUU 0 JUCLMIUIMHE C y4ETOM MEKIUCIUILUINHAPHBIX
cBsizeil. MoryT OBITh JOIyIIEHBI HETOYETHI B ONPEACICHUN TOHATHIA,
VICIIPABJICHHBIE CTYIEHTOM CaMOCTOSITENIBHO B IPOLIECCE OTBETA.

18-20

[TocTaBneHHbIE BOMPOCHI PACKPHITHI MMOJTHOCTHIO, 1JIs TOSICHEHUS
MPUBEICHBI PUCYHKH, CXEMbI, TpaduKU, pacyeTHbIE (OPMYIIBI, BEPHO
yKa3aHbl €IMHUIIBI U3MEPEHHUSI; B OTBETE MCIOIB3YETCS CIIeIHaIbHAS
TepMuHOIOTHs. OTBET CTPYKTYPUPOBAH U JOTHYEH. MOTyT OBITh
JOTYIIEHBI 2-3 He3HAYUTEIbHBIC OITMOKH, UCIIPABJICHHBIEC CTYACHTOM C
MOMOIIBIO MPENoiaBaTersl.

12-17

JlaH HegOCTaTOYHO MOIHBIA M HEAOCTATOYHO pa3BEPHYTHIN OTBET. JIoruka




U TI0CJIE10BATEIbHOCTD U3JI0KEHHS UMEIOT HapylieHus. JlomyieHbl
OLIMOKH B PACKPBITUH MOHATUH, yHOTpeOIeHNH TepMUHOB. CTyIeHT
3aTPyIHSIETCS PUBECTH MOSACHSIOMHE (OPMYJIBI, CXEMBI, PUCYHKH H
rpad UKy, MyTaeT eIMHHULBI U3MEPEHHS BETUYHH.

OtBet npeacTaBisieT co00il pa3po3HEHHBIC 3HAHUS C CYIECTBEHHBIMU
omrOKkamMu 1o Bonpocy. CTyIE€HT HE OCO3HAET CBsI3b 00CYKIAEMBIX
BOIIPOCOB IO OWJIETY € IPYTUMH 00BEKTaMHU AUCIUILTNHBL. B oTBEeTE
OTCYTCTBYIOT MOSICHSIFOIINE (POPMYIIBI, CXEMBI, PUCYHKH U Tpaduk,
CrHenMaibHas TEPMHUHOJIOTHS. JIONOTHUTENBHBIC U YTOYHSIOIINAE BOITPOCHI
nperno/iaBaTelisi He MPUBOAAT K KOPPEKIIMH OTBETA CTYICHTA

unu

OTBET Ha BOMPOC MOJTHOCTHIO OTCYTCTBYET

unu

OTKa3 OT OTBETA.
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