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Pabouas mporpaMma IUCHUIUIMHBI pa3padorana B cootBeTcTBUU ¢ PI'OC
BO no HampasiieHHI0 noArotoBku  13.04.02  DOnektposHepretuka Hu
ANEKTPOTEXHUKA (YpPOBEHb Maructparypsl) (mpuka3 MuHoOpHayku Poccuu ot
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[Iporpammy pazpaboranu:
IIpodeccop, A.T.H. JlanteBa T.B.

JlotieHT, K.(h-M.H. [Iycrosa K.II.

PaGouass mporpamma paccMoTpeHa U o0J00peHa Ha 3aceqaHuu Kadeapsbl-
pa3paboruuka Dnektpuueckue craniuu uMm B.K. Illubanosa, mpotokon 27 oT
27.10.2020 r. 3aBenyromuii kadeapoit C.M. Maprynuc.

IIporpamMMa paccMOTpeHa M OAOOpEHa Ha 3acelaHuU BBITYCKAIOLIEH Kadeapsl
Onextpuyeckue ctaHuuu um B.K. IlIubGanoBa, nmporokon 27 ot 27.10.2020 r.

3asenyromuii kadeapoit C.M. Maprynuc.

[Iporpamma onmoOpeHa Ha 3acelaHUM METOJUYECKOrO COBETAa HHCTUTYTa
DIIEKTPOIHEPTETUKHU U JIEKTPOHUKH, TPOTOKOJ Ne 3 ot 28.10.2020.

3aMm. qupekropa U933 Axwmerosa P.B.

[Iporpamma npuHsTa pelIeHUEM Y YEHOTO0 COBETa MHCTUTYTa DIEKTPOIHEPTE€TUKU
1 DIEKTPOHUKH IPpOoTOKOJ Ne 4 ot 28.10.2020.



1. leab, 3a1a4u ¥ IVIAaHUPYeMbIe Pe3yJbTAThl 00y4eHHS N0 JUCHUIIHHE
[lenpro OCBOCHHUS TUCIUILIMHBI:

«VICKyCCTBEHHBIN MHTEIJIEKT U MAILIMHHOE 00Yy4YEHUE» :
ABISIETCST (POPMUPOBAHUE Y 00YUAIOLIUXCS COBPEMEHHBIX TEOPETUUECKUX 3HAHUN U
IPAKTUYECKUX HABBIKOB B 00JIACTAX
a) ajJanTanus CyIIECTBYIOIIMX MPOTrPaMMHBIX CPEACTB JJIsl aHAIN3a, MOJIETMPOBAHUS
Y IPOTHO3UPOBAHUS SJIEKTPOIHEPTETUUECKUX PEKUMOB UHTEIUIEKTY AJIbHBIX
HHEProCUCTEM Ha OCHOBE COBPEMEHHBIX TEXHOJIOTUH MAIIMHHOTO O0Yy4EHHUS;

0) UCHOJIb30BaHUE TEXHOJIOTUH MAIIMHHOTO 00y4YeHHUs s aHaIn3a GyHKIUOHUPO-
BaHUS CUCTEM PEJICHHON 3aIUThl 1 ABTOMATHUKU UHTEJUIEKTYaJIbHbBIX SHEPT€TUYECKHUX
. CUCTEM. .
3ajgavyaMy JUCHUIUIMHBI SABIISFOTCS:
— 3HaTh U pa3anyaTh OCOOEHHOCTH OCHOBHBIX COBPEMEHHBIX MOJIEIEH U METOIOB
IpEICTaBIICHUs 3HAHUI, METO/IOB PELICHUS TUI0X0 (POpMaIu3yeMbIX 3a/1a4 ¢ IpuMe-
HEHUEM 3HAHMM, UCTIOIb3YEMBIX B MAIIMHHOM OOyYEHHH;
— KOPPEKTHO BBIOMpAaTh M HACTPaWBaThb COBPEMEHHBIE METOABI ISl MPEICTABICHUS
3HaHMM, pelIeHus II0X0 (popMaIn3yeMbIX 3a/1a4, 00OCHOBBIBATh UX BHIOOP MPHU
MCIOJIb30BAaHUU CIIELUAIU3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB JJIsl aHAIU3a,
MOJIETMPOBAHUS U IPOTHO3UPOBAHUS 3JIEKTPOIHEPIETUUECKUX PEXKUMOB MHTEIIICK-
TyaJIbHOW YHEPIOCUCTEMBI,
— HCMOJB30BATh COBPEMEHHBIE MOAXOAbl MAIIMHHOTO OOYYEHHUsS NpH aHaJu3e
(YHKIMOHUPOBAHUS CUCTEM PEJIEUHOM 3alUThl U ABTOMATHKU MHTEJUIEKTYaJIbHbIX

9HCPIreTUICCKUX CHUCTCM.

Komnerennumu,

pe3ynbTaThl

JOCTHKCHUS KOMIIETCHIINH:

bopmupyembie Yy
oOydeHuss TO JUCIHILIUHE,

oOy4Jaromuxcs, 3arIaHUPOBAHHbBIE
COOTHECEHHbIE C WHAMKATOPaMH

Kon u HanmMeHOBaHue
KOMIIETEHIIUU

Kon u HanMeHOBaHue

WHJIUKATOpa JOCTUKEHUS
KOMIIETEHIIUU

3anmaHupOBaHHEBIC PE3yIbTAThl 00yUCHHS

10 JUCLUIUINHE (3HATh, yMETh, BIAIETh)

[Ipodeccuonanpurie kommnereHuu (I1K)

IIK-1 I'oTOB K Be#AEHUIO
3a1aHHOTO
3JEKTPOIHEPreTUUECKOT
0 pexumMa
HHTEJUIEKTyaJIbHOI
SHEPrOCHCTEMBI

IIK - 1.4 Ananusupyer
(OYyHKIIMOHUPOBAHHE
CHUCTEM peJIeHHON 3aluThI
Y aBTOMATUKH
MHTEJUIEKTYaIbHBIX
9HEPreTHYECKUX CUCTEM

3HATh:

-Hopmul yuacmus eenepupyiouje2o 060py008aHus 6
PeyIuposanuu uacmomol U NepenoKos akmueHoll
MmowgHocmu(31)

yMeThb:

Cucmemamuzupoeams u aHAIUUPOBATN NOTYYEHHbIE
OaHHbIE O MEKYUeM INEKMPOIHEPLEMUUECKOM PENCUME
uUHmMenIeKmyanvhou snepeocucmeme(yl)

BJIAIETh:

Cnocobnocmuio 060cH08amb 8b160p COOMBEMCMEYIOULE20
amemamu4ecko2o annapama MawmuHHo20 00yYeHus u
CKYCCMEEeHH020 UHMENIeKMA 6 CLYHAsIX, CEA3AHHbIX C
HmennexmyanvHou snepeemuieckou cucmemoti (B1)

TIK-2 Crocoben
IIPUHUMATH Y4aCTUE B
aHainze,
CUCTCMATU3AlINU U

IIK — 2.1 IIpumenser
CHEIMaIU3HPOBAHHBIC
IIporpaMMHBIE CPEICTBa
JUIs aHAJIH3a,

3HATh:
Mopnenu, mO3BOJAKOIIME IIPOrHO3UPOBATb CBOMCTBA U
MOBEJICHHE OOBEKTOB HHTEIUIEKTYaJIbHBIX 3HEPreTHYECKHX

cucreM(32)




Kon u HanmMeHOBaHue

Kon u HanMeHOBaHue

WHJIUKATOpa JOCTUKEHUS

3angaHupOBaHHEBIC PE3yIbTATEl 00yUCHHS

KOMITETEHITUI 10 JUCLUIUIMHE (3HATh, YMETh, BIA/IETh)
KOMITETCHIHN
MOHUTOPHUHIE MO/ICTIMPOBAHHUS U
OIIEPaTUBHOMI NIPOTHO3UPOBAHUSL YMmern(Y2):
nHpopManuu IIEKTPOIHEPTETHUECKUX -Oyenueams 3¢ pexmusHocmsb YNpasiaiouux 6030etcmeutl
MHTEJJICKTYaJIbHOU PEKUMOB npu usMeHeHUuU SKCHILYAMAayUOHHO20 COCIMOAHUS UNU
9HEProCUCTEMBI MHTEIJICKTYaJbHOU MexXHONI02UUECKO20 percuma padbomol TUHUL
9HEProCUCTEMBI anexmponepeoayu, 060py008anus, yCmpoucms

-Ilpoenosuposams s1eKMpPOIHEPLEMULECKULL PENCUM
UHMENTEKMYAIbHOU IHEP2OCUCIEMbI NPU USMEHEHUU
MEXHON02UNECKO20 PeNCUMA pabonmvl U IKCHIYAMAYUOHHO2O
cocmosanUsl TUHUL d1eKmponepedayu, 060py0o8anus u
ycmpoticma

-Cucmemamusupoeamb u anaiuzuposeams noly4eHHvle
OdaHuble 06 asapusix U HewmaniHvlx cumyayusx

-lIpumensamos npocpammmusie cpedcmea, obecneyusaiouue
pewenue 3a0a4 onepamuHo-OUCnemyepcKo2o ynpasieHus

BJAJACTh:
HpOFpaMMHLIMI/I cpeacTrBaMu JUIA MOJCINPOBAHUA nu
MMPOTHO3MPOBAHUA QJICKTPOIHEPTCTUICCKUX PEXKUMOB

HHTEJUIEKTyaJIbHOM 3HeprocucteMsl (B2)

2. Mecro aucuumiannbl B cTpykrype OIIOII

Jucnunnnnaa

HcKyccTBEeHHBI MHTEIUVIEKT W MAaIIMHHOE OOy4eHHe

.OTHOCHUTCS K 4acTd, pOopMUpPYEMON yHaCTHUKaMH O0Opa30BaTEIbHBIX OTHOILIECHHM
y4eOHOro IUlaHa MO HampaBieHuto NoArotoBku 13.04.02 DnexTposHepreTvka u

AJIEKTPOTEXHUKA.
Kog [TpenmectByromue aucuuiuinesl | [locneayromue AMcHUInHbL (MOIYJIIN),
KOMIIETECHIIUH (Mmonymm), npaktuku, HUP, np. npaktuxku, HUAP, np.
VK-1 MaremaTtndeckue METO/IbI
MOJIETMPOBAHUS U IPOTHO3UPOBAHHUS

Cucrema yIpaBiIeHUS B
AJIEKTPO3HEPIETUKE

IK-1
[udpoBsie TEXHOIOTHH Ui 3aLIUTHI U
KOMMYHHKAIUU

IK-1 AHanu3 JHEPreTU4EeCKUX CUCTEM




JIJ1st OCBOEHUST TUCUUIUIMHBI 00YYaIOIUNACS JOJIKEH:
3HaThb:
—METOI0JIOTHIO MPOESKTUPOBAHUS UH(POPMAIITMOHHBIX CUCTEM;
— COBPEMEHHbBIEC TEXHOJIOTHUU Pa3pabOTKH MPOrpaMMHOT0 OOECTICUCHHUS; .
YMeTh:
— aHAJIM3UPOBATh M BBHIOMPATh TEXHOJOTHHM MPOCKTUPOBAHMS HH(POPMAIMOHHBIX
CHCTEM; .
— BBIOMpATh CTaHJAPTHI B 00JIaCTU CO31aHUSI MHPOPMAITMOHHBIX CUCTEM;
— aHaJIM3UpPOBaTh U 0OOCHOBBIBATH METOJUKH TECTUPOBAHUS, UCTIBITAHUN UH(DOP-
MAaIlMOHHBIX CUCTEM;
— OIICHUBATh YKMCJIOBBIC MTApAMETPbl OU3HEC-TIPOIIECCOB
Baangers:
—METOJIJaMHi MOJIETTUPOBAHUS ¥ IPOTHO3UPOBAHUS;
— COBPEMEHHBIMHU MHTETPUPOBAHHBIMU CpPeAaMu pa3pabOTKU MPUITOKEHUH.

3. CTpyKTypa u coaepkaHue TUCUUIIINMHBI

3.1. CTpyKTypa AUCUMILIHHBI

OO6miast Tpy10€MKOCTh JTUCHUILUIMHBI COCTABIISIET 3 3aUeTHBIX(bIC) eTUHUII(BI)
(3E), Bcero 108 uacoB, U3 KOTOpbhIX 29 4YacoB COCTaBJISIET KOHTaKTHasi pabora
oOyyaronierocsi ¢ npenojaaBaTesieM (3aHATHs JEKIMOHHOTO ThMNa 8 vac., 3aHATUs
CEMHUHAPCKOTO THUMAa (MPaKTUYECKUE, CEMUHAPCKHE 3aHsATHs, JabopaTOpHbIC
paboTsl U T.1.) 16 yac., rpynmnoBble U UHAWBUIyaTbHbIE KOHCYJbTallMK 2 4ac.,
npueM sk3ameHa (KITA), 3auera ¢ omeHkol - 1 ydac., camocTtosiTeabHas padbora
oOyuatomerocss 44 4vac, KOHTpoib camocTosTenbHol paboTel (KCP) - 2 wyac.
[IpakTuyeckass TOATNOTOBKAa MO BHUAY MNPOo(EeCcCHUOHANBHOU  AESITENIbHOCTU
cocTaBiseT 2,9 4acos.

. Bcero | Beero |Cemectp

Bun yueGHOM paboThI 3E 4ACOB 3
OBILASI TPYJOEMKOCTb AUCUUAIIUHBI 3 108 108
KOHTAKTHASA PABOTA OBYYAIOUIET'OCA 29 29
C ITPEIIOAABATEJIEM, B ToM uucie:
Jlexmuu (JIek) 8 8
[Ipaktuueckue (cemunapckue) 3auarus (I1p) 16 16
JIaboparopusie paboTsr (JIad)
I'pynoBbie KOHCYJIBTaLUA 2 2
NunuBryanbHble KOHCYJIBTALUU 2 2
Cnaua sk3amena / 3aueta ¢ oneHkoit (KITA) 1
CAMOCTOATEJIBHAA PABOTA
OBYYAIOHIEI'OCA 44 44
(CPC), B TOM uncie:
[TonroToBka K MpOMEKYTOUHOM aTTeCTallK B (hopMe:
Ok3zamena, 3auema c oyenxoll, 3auema Oe3 OYeHKU 35 35




®OPMA ITPOMEXYTOYHON ATTECTAIIUU
(3a —3auet, 30 — 3a4eT C OLEHKOM, D — IK3aMEH)

3.2. Conep:xkanve OMCHUILUIMHBbI, CTPYKTYPUPOBAHHOE MO pa3jejiamM H
BHaM 3aHATHH
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3.3. TemaTnyeckuii MJIAH JeKIIHOHHBIX 3aHATHI

|N9 /I | TeMbl IEKIIMOHHBIX 3aHITHH | TpynoeMKoCTb, yac. |




1 OcCHOBHbIE MOHATHUS UCKYCCTBEHHOI'O MHTEJIJIEKTA U MUHTEIJIEKTYaJIbHBIX 2
cucreM. JlaHHble W 3HaHuA. Mojenu NpeacTaBiIeHUsT 3HAHUKA B
COBPEMEHHBIX HWHTEJUIEKTYaJbHbIX CUCTEMax MOAAECPKKU MNPUHATUS
peuleHuil.

2 OcHOBBl TeopuM HedeTKOM Joruku. @DOpMUPOBAHHE HEUYETKHX 2
MEepPEeMEHHBIX M HEYeTKHWX MpaBmi 0a3pl 3HaHWI. BBIBOA Ha HEUETKHX
3HaHUAX. AJITOPUTMBI BBIBOJA HA HEYETKUX 3HAHUAX. OKCIEPTHBIE
CUCTEMBI B aHAJIN3€, MOAEIUPOBAHUY U MPOTHO3UPOBAHUH.

3 HelipoHHble CE€TU: OCHOBHBIE IIOHSTHSI, IPUMEHEHUE HEHPOHHBIX CEeTE B 4
3aJ1a4ax MANTMHHOTO O0YYECHMSL.

Bcero 8

Ilpu omcymcemeuu 6 yuebHom niamne 0aHHO20 8UOA pabomvl NOCie 3a20108KA NYHKMA OONNCHA Cled08amb
3anucy «annviii U0 pabomsi He NPedycCMoOmper yYUeOHbIM NIAHOMN.

3.4. TeMaTU4YeCKHUI IVIAH NPAKTHYECKHUX 3aAHATHI

Ne n/m Tembl MpaKTUUECKUX 3aHATUN TpynoeMKoCTb, Hac.

Hcnonb3oBaHWEe HEUYETKOM JIOTMKM B MHTEUIEKTyalbHbIX CcHCTEMax. | 6
Pa3paboTka cuCTEMBI OIIOBEIICHHS 0 padOTe peakTopa

Hcnonp3oBaHue HEUETKOM JIOTUKU B MHTEJJIEKTYaJIbHBIX CUCTEMAX. 6
2 Pa3paboTka mpuIOKEHUS — BUPTYATBHOTO «IIPUOOpay IS YIPABICHUS
paboTol 3epHOCYIIIIKI

UckyccrBennbie HeliponHsle cetu. llepcentpon Posen6marra. Cets | 4

Koxonena . [TpaBmo Xe66a.

Bcero 16

Ilpu omcymcmeuu 8 yuebHom niamne 0anHO20 8UOA pabomvl NOCie 3a20108KA NYHKMA OO0IHCHA C11ed08amb
3anucy «annviii 6uo pabomsi He NPedycCMompeHr yUeOHbIM NIAHOMN.

3.5. TemaTu4ecKuil NJ1aH JIa0OPATOPHBIX padoT

JlaHHbIi BUA pabOTHI HE MPETYCMOTPEH YUYEOHBIM IJIAHOM

3.6. CamocTosiTe/ibHAs padoTa CTyACHTA

Howep pasiena Bux CPC Conepare CPC Tpyaoenocts,
1 [IporpammupoBanue Hcnonb3oBaHue HeueTKol goruku | 16
UHTEJUICKTYaIbHOM B HUHTCIUIEKTYaJIbHBIX CHUCTEMAaX.
CHCTEMBI ISl KOHTPOJIS Pazpaborka CHCTEMBI
pekima PAOOTHI peakTopa | CTOBEIICHNIS O paboTe peakTopa
2 [IporpammupoBanue Hcnone3oBanue HEYETKOM JOTHKH | 18
UHTEJUIEKTYaJIBHOTO B UHTEJUIEKTYaJbHBIX CUCTEMAX.
ABTOMATa [Jisl KOHTPOJIS Ornenka preIiI/ITOCHOCO6HOCTI/I
pexuma paGOTBI MpEANPUATUN-3aCMIITUKOB
3€PHOCYILMJIKU
3 OOyueHue pacro3HaBaHUIO OYKB 10
Pewmenue 3aa1 3ajaya KjacTepu3aluu JaHHBIX
00 ycIIeBaeMOCTH CTYACHTOB
OOyunTth OWHApHBI HEHpPOH
pacrno3HaBaHHUIO N300pakKeHU
Bcero 44




4. O0pa3oBaresibHbIC TEXHOJIOTHU

[Ipu mnpoBeaeHUMM Yy4E€OHBIX 3aHATUA HMCHOJB3YIOTCS TPaAUIIMOHHbBIE
oOpa3oBaTenbHble TEXHOJOTMM (JIEKIIMM B COYETAHMH C MPAKTHYECKUMU
3aHATHSIMHU M CaMOCTOSITEJIbHOE HM3yYEHHE ONpEeNeiEHHBIX pa3/iesioB) U
COBpPEMEHHbIE 00pa30BaTENIbHbIE TEXHOJOTMHU, HalpaBJi€HHbIE Ha oOOecleueHue
pa3BUTHs y OOydYarouuxcsi HaBBIKOB MPOrPaMMHMPOBAHUS HMHTEJIEKTYaJIbHbIX
CUCTEM

1 Ha neknusx:

— KOMIIBIOTEPHBIE MPE3EHTAIMU JIEKIIMOHHOIO0 MaTepuanoB BHie (OTO U
BUJIEOMATEPHUAJIOB;

2. Ha nmpakTuyeckux 3aHsITHIX:

- pelieHue 3aiad ;

-BBINOJIHEHUE MPAKTUYECKUX padoT.

3.Mcnonbp3yroTcsi Marepualibl  IUCTAHIUMOHHOTO Kypca "CoBpeMeHHBbIE
CocoObl MPOU3BOACTBA BJEKTPOIHEPruu" Ha 00pa3oBaTENbHOM IUIOLIAIKE
LMSMOODLE. Ccoinka Ha Kypc B Moodle https:
https://Ims.kgeu.ru/course/view.php?1d=3078

5. OueHuBaHue pe3yabTATOB 00y4eHHUA

OueHuBaHME pe3yJbTaTOB OOYYEHHUS IO AUCLUIUIMHE OCYUIECTBISETCS B
paMKax TEKyIIEero KOHTPOJS YCIEBAEMOCTH, MPOBOJAUMOrO TO OaIbHO-
peritunroBoit cucreme (bPC), 1 mpoMexxyTOUHOM aTTecTaluH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAETCS B TEUEHHE CEMECTpa,
BKJIIOYAET: UHOUBUOVATILHLIU U 2PYNNOBOU ONPOC (VCMHBIL), 3auumbsl NPAKMUYECKUX
pabom, GbINOTHEHHbIX UHOUBUOYANLHO WU 2PYNNOU 00YUAIOUWUXC.

HNToroBou OLIEHKOW pE3yJIbTATOB OCBOCHUS IUCLUUIUIMHBI SBJISECTCS OLICHKA,
BBICTABJICHHAsl BO BpeMs MPOMEXKYTOYHON aTTeCTalluU 00YyUarolerocs (9K3amen) ¢
Y4YETOM PE3yJbTATOB TEKYILIEro KOHTPOJIA ycneBaeMocTu. Ha 3k3aMeH BhIHOCATCSA
meopemuuecKue u npaxmuyeckue 3a0anusi, TpopadOTaHHbIE B TEUEHHUE CEMECTpa
Ha y4eOHBIX 3aHATHUSX M B IPOLIECCE CAMOCTOSATEIbHON padOThl O0YyUYarOIIMXCH.
DK3aMEHAllMOHHbIE OWUJIETHI COAEpKaT 2 TEOPETHUECKUX 3aJaHuil U 2 3a7aHus
MPaKTUYECKOIO XapaKTepa.

OO6001IeHHBIE KPUTEPUU U IIKAJIa OLIEHUBAHUSA YPOBHS CPOPMUPOBAHHOCTH
KOMIIETEHIIMH (MHIUKATOpa JOCTMXKEHHUS KOMIETEHIMH) MO HTOTaM OCBOEHUS
JTUCUUTIINHBL:

[lnanu- O000mIeHHBIC KPUTEPHUH U IITKAJIA OIICHUBAHUS PE3yJIbTATOB O0yUCHHUS
pyembIe
HEYIOBJICTBO-
pesyib- YA YIOBIETBOPUTEILHO XOpOoIOo OTJIMYHO
TATHI PUTEIBHO
00yueHus HE 3a4TEHO 3a4TEHO
Yposenwv snanuti | Munumanvno oonyc- | Ypoeenw 3nanuii 6 Yposenwv 3nanuii 6
Momora HUMCEe MUHUMATb-| MUMbLI YPOBEHD obveme, coomeemcm- | o0veme, coomeem-
e HbIX Mpebosanull,| 3HAHUL, umeem syrowem npozpamme, cmesylouem npoz-
UMelom Mecmo | Mecmo MHO20 umeem mecmo pamme no02omosKu,
2pybvle owmubky | neepybvix owmuboK HeCKOJIbKO HecpyObiX be3 owubox




omuobox

Ilpu pewenuu
CMAaHOAPMHBIX
3a0a4 He npode-

Ilpodemoncmpupo-
6aHbL OCHOGHBLE
VMeHUsl, peuieHvl

Ilpooemoncmpuposanul
8ce OCHOBHblEe YMEHUS,

PpPEeULEHbl 6C€ OCHOBHblE

Ilpodemoncmpupo-
6aHbL 6CE OCHOBHbIE
YMeHUsl, peweHsl 6ce
OCHOBHbBIE 3a0a4U C

Hannuue MOHCMPUPOBAHDL | MUNOGbLE 3A0aUU 3a0aqu ¢ HecpyovimMu
N OMOeNbHLIMU HeC)-
YMeHH OCHOBHbLE ¢ He2pyObIMU OWUD- | OUUOKAMU, BLINOTHEHbL
wecmeeHHbIMU He-
VMeHUsl, UMeIom | Kamu, 8bINOIHEHbl 6ce | 8ce 3a0anusi @ NOJIHOM
oouemamiut, 8bINOJI-
Mmecmo epybvie 3a0aHUsl, HO He 6 0bveme, HO HeKomopbie
Henbl 6ce 3a0aHUs 6
omuoKU NOAHOM 0OBeme c Hedouemamu
NOAHOM 00beme
Ilpu pewenuu
pup HUmeemces munumano-
CMAHOAPMHBIX . Ilpooemoncmpuposanst | [Ipodemorncmpupo-
Hannuue Hblll HAOOP HABLIKOG
3a0a4 He npode- 6a308vle HABLIKU NPU 6AHbI HABBIKU NPU
HaBBIKOB 0131 peutenust Cmam-
MOHCIMPUPOBAHbI peuteHuy cmanoapm- | peutenuu Hecman-
(BnaneHue oapmublx 3a0a4 ¢
bazoevle HaBbIKU, HbIX 3a0a4 ¢ HeKOMmo- oapmubix 3a0ay Oe3
OIIBITOM) HEeKOmopbiMU
UMerom mecmo pulmu Hedowemamu owuboK U HeOoYemos
Hedouemamu
2pybvle ouubKu
Cdopmuposannocms

XapakTepucTka copMUPOBAHHOCTH
KOMIETCHIIUHU (MHIUKATOpA
JIOCTUKCHHS KOMIIETCHIIUN )

Komnemenyus 6
NOJIHOU Mepe He
cghopmuposana.
Hmerowuxcs

3HAHUL, YMEeHU,
HABLIKOB HEeDOC-

KOMNnemeHyuu coon-
6emcmeyem MuHu-
ManvHbIM mpebosa-
Husm. Umerowuxcs
3HAHUL, YMEeHU,
HABBIKOG 8 YEA0M
00Cmamoyto 0

Cdopmuposannocms
KOoMNnemeHyuu 8 yeiom
coomeemcmeyem mpe-
bosanusm. Umero-
Wuxcs 3HAHUL, YMeHUl,
HABBIKOG U MOMUBAYUU

Cdopmuposannocms
KoMNnemeHyuu noJ-
HOCMbIO coomeent-
cmeyem mpebosa-
Husm. Umerowuxcs
3HAHUL, YMEeHU,
HABLIKOB U

KOMITETEHITUHN (MHAUKATOpa
JIOCTIDKEHUS KOMITETCHIIAN )

YpoBeHb CHOPMHUPOBAHHOCTH

peutenus Momusayuu 8 NOIHOU
mamouno 014 8 YenoM 00CMAamoyHo

NPAKMUYecKux Mepe 00CmamoyHo
pewenus npax- 07151 peutenusi Cmam-

(npogheccuonanvHulx) 0115 peuieHus
muueckux (npo- 0apmuvIX NPpaAKmu-

3a0a4, Ho mpebyemcsi CIONHCHBIX
¢geccuonanvivix) yeckux (npogeccuo-

00NOIHUMENbHAS NPAKMUYecKux
3a0ay HAbHBIX) 3a0ay

npakmuka no (npogheccuonanvHulx)

bonbuuHCM8y 3a0au

NPAKmMuyeckux 3a0ay

Huzknit Huxe cpennero Cpennuit Bricokuii




[[Ixana oueHKH pe3yabTaToOB OOYyUYEHHS MO JUCIUIUIMHE:

YpoBeHb chopMUPOBAHHOCTH KOMIIETEHIIUN
(MHIUKATOPa JOCTHXKEHHS KOMIICTEHITNH)

. . Huxe .
Kon 3ariaHu- Bricokuit Cpennnii Cpemmero Huzknii
Kon |umpuxatopa pOBaHHBIE Tllxata oneHuBaMIA
KOMIIE- |[MOCTHXKCHHS PE3yNbTATHI
TCHIIMM | KOMIICTCH 0o0y4eHus mo HEy/I0B-
07051 JUCITUTUINHE OTJIMYHO XOpOILIO yROBJICT- JIETBOpU-
BOPHUTEIHHO TeIBHO
3a4TCHO HE 3a4TCHO
3HATh.
B nonHom 00beMe Hocratouno IInoxo 3Haer He 3naer
3HaeT IIOJIHO 3HAET (GYHKIMOHHUPO | (QYHKIMOHUD
Hopwmb! yuactus (byHKIlIxIOHHpOlEaH% (YHKIMOHUPOBAH BAHHE CHCTEM | O
TeHEPHPYIOIIEro € CHCTEM PENICHHON | He CHCTeM peneiinoit BaHUE
0GopyIoBaHHs B 3aIUTHl U peneiinoit 3aIUTHl U cncrem
POhAS— aBTOMAaTHUKHU 3aIUTHl U aBTOMAaTHUKHU peneiinoit
4ACTOTEL 1 VMHTEJUIEKTYaIbHBIX | aBTOMATHKH WHTEJUIEKTyall | 3aIlIHUTHI U
JHEPTETUYECKHUX HMHTEJUIEKTYaJIbHbBI | BHBIX aBTOMAaTHUKHU
HepeTOK?B CHCTEM X DHEPTeTUYECKUX | DHEPTeTHYECK | MHTEJUIEKTya
aKTHBHOU CHCTEM HUX CUCTEM JIBHBIX
MOIIHOCTH SHEpreTHyec
KHX CHCTEM
YMETh:
CucrematusupoBa | YMeer YmMmeer YmMmeer He ymeer
Tb U CucrematusupoBar | CucrematusupoBa | CucTeMaTH3UW | CHCTEMaTH3U
aHATM3UPOBATH b ¥ aHAJIM3UPOBATh | Th U poBaTh poBaTh
[10JTyYCHHbIE MIOJIy4ECHHBIE aHAIM3UPOBATH aHANMM3UPOBAT | aHAJU3UPOBA
JAHHBIE O JIaHHBIC MIOJIy4ECHHbIE b MIOJIyYE€HHBIE | Th
TekyIeM JIaHHBIC JIaHHBIC MOJIy4ECHHBIE
OK-1 | IIK-1.4 5IEKTPO’HEPreTHY AQHHBIC
€CKOM pexume
HMHTEJUIEKTYalbHO
i BHEprocucreMe
BJIAJICTh:
CrocoOHOCThIO OO0O0CHOBBIBAET OO0O0CHOBBIBAET B ocHOBHOM He
000CHOBATh BBIOOD BBIOOD 000CHOBBI 000CHOBBIBA
BEIOOD MaTEeMaTH4YECKOTO MaTeMaTH4eCKOro | BaeT BHIOOD €T BBIOOp
cOOTBETCTBYIONIer | AIApaTa B [IOIHOM | ammapara B MaTeMaTH4eCK | METOJ]ia B
o 00BEMe MMOJTHOM 00BEME Oro amnrmapara | IOJHOM
MaTeMaTH4eCcKOro 00Béme
anmapara
MAIIMHHOTO
00y4eHus u
HCKYCCTBEHHOTO
WHTEJUJICKTA B
cyyvasix,
CBSI3aHHBIX C
HMHTEJUIEKTYalbHO
I BHEPreTUYECKOI
cUCTEMOM
3HATh:
Mopenu, 3HaeT Mojenu B HocTratouHo [1noxo 3naet He 3naer
MTO3BOJISIOIIUE MOJTHOM O0BeMeE , MOJTHO 3HAET MOJIEIH, MOJIEIH,
K-> K21 npoEHompOBaTL MTO3BOJISIOIITUE MOJIEIH, MTO3BOJISIONIUE | TTO3BOJISIONIN
CBOWCTBA U MIPOTHO3UPOBATH MTO3BOJISIOIITUE MIPOTHO3MPOBA | €
MOBEJICHUE CBOWCTBA U MIPOTHO3UPOBATH Th CBOHCTBA M | IIPOTHO3HPOB
00BECKTOB MOBEICHUE CBOICTBa U MOBEICHUE aTh CBOMCTBA
MHTEJUIEKTYAJIbHBI | OOBEKTOB TOBEJICHUE 00BCKTOB U TIOBEJICHNE




X OHEPreTHICCKUX
CHCTEM

HUHTCJUICKTYaJIbHBIX
OHEPIreTUYCCKUX
CHCTEM

00BEKTOB
I/IHTeHHeKTyaJH)HLI
X BHCpFeTI/I‘-IeCKI/IX
CHCTEM

HUHTEIJIEKTYyal
BHBIX
SHEpPreTHYecK
HUX CUCTEM

00BEKTOB
I/IHTeHHeKTya
JIBHBIX
SHEPreTUIec
KHUX CUCTEM

YMETb!
- OIICHUBATE B monaoMm o0beme HocTratouHo [Inoxo ymeer: | He ymeer
3¢ (HeKTHBHOCTS yMeeT: IIOJTHO - OIICHUBATh yMeeT:
YIPABIAIOLINX - OLICHUBATh yMEeT: s dexTun - OILICHUBATh
BO3/ICHCTBHIA TIpH 3¢ pexTuBHOCTD - OLICHUBATh HOCTb s dexTun
H3MEHeHHU YIPaBISIONIIX 3¢ G EKTHBHOCTD YHOPaBJIAOUINX | HOCTb
SKCILTyaTALMOHHO | BO3ACHCTBUIH mpy YIPABJIAIOLINX BO3/ICUCTBUM. | YIPaBJISAIOLI
IO COCTOSHUS Wiy | U3MEHEHUU BO3/€CTBUI TpU ux
TeXHONOrHYecKor | PKCIUIYaTallMOHHOT | M3MEHEHHH BO3/ICHCTBHUI
0 pexuMa paGoTel | O COCTOSHHS HIIK 9KCIUTyaTaI[HOHHO
JTUHU TEXHOJIOTHYECKOT0 | I'0 COCTOSIHUS MIIH
sleKTponepeaun, | PEKUMA padoThI TEXHOJIOTHYECKOT
060pyI0BAHMS, JIMHAH 0 pexumMa paboThI
YCTPOICTB. JNeKTponepenayn, | JIMHUA

obopynoBaHus, AJIEKTPONEpeIauH,

YCTPOMCTB. obopynoBaHus,

YCTPOMUCTB.

-[IpPOrHO3UPOBAaTL | -TIPOTHO3UPOBATH -IPOTHO3UPOBATh | - IPOTHO3UPO ~TIPOTHO3HPO
5]eKTPOdHepreTyy | NEKTPOIHEPTETHYE | SJNEKTPOIHEPTETH | BATh BaTh
€CKHU peXUM | CKUH pExKUM YECKHH PeKUM JIIEKTPOIHEPT | DIEKTPOIHED
UHTEJUIEKTYalbHO | MHTEIUIEKTYaJlbHOM | MHTE/UIEKTyalbHo | CTHICCKUH FeTUYCCKUH
il sHeprocucTeMsl | YHEPTOCUCTEMBI il sHeprocucrempr | PEKIM PEKIM
Opd  M3MEHEHWH | IIPU U3MEHEHUM IIpYU U3MEHEHHUU
TEXHOJIOTHYECKOT TEXHOJOTUYCCKOI'O TEXHOJOTUYCCKOr
0 pexuma paboThl | PEXUMa pabOTHI U 0 pexxuma paboThl
M JKCHIyaTauuoH OKCILTyaTalluoOH 1 3KCIUTyaTalluOH
HOTO COCTOSIHUSA | HOI'O COCTOSHHUSA HOT'O COCTOSHUA
JIMHUN JINHUM JINHUM
SIeKTporepeaaun, | NEKTPONEPENAdn, | 3NEKTPONEPENadH,
obopynoBanus u | 000pyJOBaHMSA U obopynoBaHUS U
yCTpOiicTB YCTPOHCTB yCcTpoiicTB
-CUCTEeMAaTU3H -CUCTCMAaTU3H -CUCTCMAaTU3H -CUCTCMATU3U | -CUCTEMATH
poBaTh U poBaTh U poBaTh U poBaTh U 34 pOBATh U
aHAIIM3UPOBATh aHAIIM3UPOBATh aHAIIM3UPOBATh aHAIM3UPOBAT | aHAM3NPOBA
MIOJIyYEHHBIE IIOJIyYEHHBIE MIOJIyYEHHBIE b IIOIydCHHEIE | Th
JaHHbIE JAHHbIC JAHHbIE JTAaHHBIE MIOJTyYCHHBIC
00 aBapusiIx u 00 aBapusiIx u 00 aBapusiIx u AaHHBIC
HEIITAaTHBIX HEIITaTHBIX HEIITaTHBIX
CUTYAIHIX CUTYAIHIX CUTYyalusIxX




-NPUMCHATH -NPUMCHATH -IIPUMCHSATH -IPUMCHATH
-NPUMCHATH pOrpaMMHBIC MpOrpaMMHBIC nporpaMMmHeie | IPOTPAMMHBI
IporpaMMHBIE CpEICTBa, CpEICTBa, CpEICTBa, € CpCACTRa,
CpeJCcTBa, o0ecIeunBaroIe obecreuynBaromue | obecreynBaro | OOecreuusa
00€eCeYnBaIONINE | pelIeHHE 3a1a9 peumeHue 3aaaq mue peuieHye | FOMHC
pemeHue 3aga4d OIIEpaTUBHO- OoIl€paTUBHOAUCIIE | 3a7a4d pemenue
OICpaTUBHO- JUCTIETYCPCKOTO TYEPCKOIo OIepaTUBHO- 3a1a4
JUCTIETYCPCKOTO YHOpaBJICHU YHOpaBJICHU JHCIIETYCPCKO | ONCPATHUBHO-
YIIpaBIEHUS ro JHUCIIETYEPCK
YIIpaBIECHUS oro
YIIpaBIECHUS
BJIAJICTh:
- Bmaneer - Bmaneer - Bmaneer -He maneer
MpOrpaMMHEIMU MpOrpaMMHBEIMU npor- por-
cpeacTBaMu JJist CpeICTBaMM ISt paMMHBIMHI paMMHBIMHU
MOJCIUPOBAHUSA K MOJCIUPOBAHUA U | CPEICTBAMM cpeacTBaMu
IIporpaMMmHbIMU MPOrHO3MPOBAHHUS MPOrHO3UPOBAHUS | IS JIE
CcpeacTBaMu JJist DJICKTPOIHEPreTUYe | BJICKTPOIHEPreTH | MOACIHUPOBAH | MOJACIHMPOBA
MOJCIUPOBAHUSA U | CKUX PCIKHMOB YECKUX PEKHUMOB Hs U HHS U
IIPOTHO3UPOBAHUS | MHTEJUIEKTYaJbHOM | MHTEIUIEKTYalbHO | IPOTHO3UPOBA | IIPOIHO3UPOB
DJIEKTPOIHEPreTHY | YHEPrOCUCTEMBI Il BHEPrOCUCTEMBI | HUS aHus
€CKHMX PEKHUMOB DJIEKTPOIHEPr | DIIEKTPOIHEP
HHTEJIEKTYaIbHO €THYECKHUX TeTHYECKHUX
1 BHEPrOCUCTEMBI peXKUMOB peXKHUMOB
HHTEIUIEKTYAll | MHTEIUIEKTYa
BHOH JIBHOH
DHEPrOCUCTEM | DHEPrOCHUCTE
bl MBI
OHGHO‘-IHBIC MaTCpHUaJIbl JJIsA IMPOBCACHUS TCKYHICTO KOHTPOJIA

YCIIEBAEMOCTH W TMPOMEKYTOYHOW aTTeCTallMM TPUBEACHBI B [IpwiokeHWH K
paboueii mporpaMMe AUCUUIUINHBL. [10nHbIL KOMIIEKm 3a0anuil U Mamepuaios,
He0OX00UMbIX Ol OYEHUBAHUS PE3)Ibmamos 00yuenus no OUCYUniIuHe, Xpanumcs
Ha Kagedpe-paspabomuuxe 8 OYMANCHOM U IJIEKMPOHHOM BUOE.

6. YueOHO-MeTOAN4YeCKOe U MH(pOpMALMOHHOE 00ecieYeHne T CUMIIMHbI

6.1. YueOHO-MeTOAMYECKOE 00ecreYeHue
OcHOBHag IUTEPaATYpa

Koxn-Bo
Bun nznanus
Mecro Anpec AK3EMILIIS-
No Haumeno- (yueOHUK, I'on
ABTOP(BI) U3JIaHus, AJNIEKTPOHHOTO | POB B OMO-
/1 BaHHE yaeOHOe W3/IaHUS
W31aTEIBCTBO pecypca JIMOTEKE
nocodue, Ap.) KDY
CucTeMbl YuebHoe https://kpfu.r | 10
TIOJNCPKKH nocobue u/publication
1 H&yCTOBaE TPHHATHS Kas3aunsb: 2020 29 id=23453

L pelIeHui B Kazan. yu-1 e
Mathematica. 6
[IpakTukym
Marematuka | YueGHoe https://kpfu.r | 10
(luckpernas | mocobue u/publication

D) IIyctoBaE | maTemaruka. Kas3aunsb: 2020 70 id=23626

L OJIeMEHTHI Kazan. yu-1 -p_1€=25020
TEOpUHN 6
HEUYETKHUX




MHoxkecTB)IIp
aKTHKYM

JlommosHUTENbHAS JIUTEPATYPA

Koin-Bo
Bun usnanus
Mecro Anpec AK3EMILIS-
No Haumeno- | (y4eOHUK, I'on
ABTOP(BI) U3JIaHus, AJNIEKTPOHHOTO | POB B OMO-
/1 BaHHE yaeOHOe W3/1aHUS
Hocobie, 1p.) HU3aTENLCTBO pecypca JINOTEKE
> KI'DY
Hpumenenn | MoHorpadu 1
€ METO/I0B q
HNCKYCCTBCH
EOL Hoocubup
ManycoB |~ KUH
B. 3. UHTC/NCKT rocc ADCTE https://e.lanb
Xacan3zon %ﬂﬂ eiflblljf/'l ook.com/read
1 |aH., y;)fm TeXHIYCCKIL 2019 er/book/1522
Marpenun DJIEKTPUYEC i 25/#176
I1. B. » n
- KHUX CCTCU
Smart Grid: YHUBCpCHTC
MOHOF[!a!hI/I T
a
6.2. UudopmanuonHoe odecreueHmne
6.2.1. DJIEeKTpOHHBIC U HHTEPHET-PECYPCHI
Ne | HammeHOBaHME 3JIEKTPOHHBIX U
Cchplika
n/n UHTEPHET-PECYPCOB
Dnekmponno-oubauomeunas
1 P https://e.lanbook.com/
cucmema «/lanvy
Dnekmponno-oubauomeunas )
2 POHH https://ibooks.ru/
cucmema «ibooks.ru»
Dnekmponno-oubnuomeynas
3 P https://www.book.ru/
cucmema «book.ruy
Onyuxnoneduu, crosapu, )
4 Y r http://www.rubricon.com
CHPABOYHUKU
Topman "Omxpwvimoe
5 P " P http://npoed.ru
obpazosanue
Eounoe oxno oocmyna k )
6 4 http://window.edu.ru
06pazosamenbHbiM pecypcam
Yennouncknii HHTU — ¢puianan ®I'BY
«P2A» Munsnepro Poccun Kaxk . . 0 _
7 | HCKyCCTBEHHBII HETETEKT http://www.csti.ru/news/detail.php? ELEMENT ID=113

IIPUMEHSIOT B POCCUNCKOU
SHEPreTHKE




6.2.2. IIpodeccnoHanbHble 0a3bl JaHHBIX

Ne HaumenoBanwue npodeccrnoHaIbHBIX Pexum
Anpec
/1 0a3 TaHHBIX JIOCTYTIa
1 OguyuanvHulii unmepHem-nopmai NPasosoll http://pravo.gov.ru
ungopmayuu
) Cnpasounas npagosas cucmema http:/consultant.ru
«Koncynomanm Ilnocy
3 Cnpasouno-npagogas cucmema http://earant.ru
no 3axkonooamenvcmegy P® nip-rgatant.ru
6.2.3. UadopmalinoHHO-CIIpaBOYHbIE CUCTEMBI
Ne HaumenoBanue nahopMannoHHO- Aspec Pexum
n/n CIPaBOYHBIX CUCTEM /P Joctyna
1 | Hayunas snekmponnas budbiuomexa http://elibrary.ru
2 | Poccuiickas 2cocydapcmeaennas bubauomexa http://www.rsl.ru
Meocoynapoonas peghepamusnas 6asa
. http: . th.
3 OaHHbIX HayuHblX uzdanutl zbMATH p://www.zbmath.org
4 Meowcoynapoonas pegep amueiaz 60.1361 http:// link.springer.com
OaHHBIX HayuHblX uzdanuil Springerlink
5 | Obpazosamenvuviii nopmain http://www.ucheba.com

6.2.4. JluneH3snoHHOEe ¥ CBOOOJHO pPACHPOCTPaHIEMOE MPOTrPaMMHOE
o0ecrieueHne QUCHUIINHEI

HanmenoBan
No ue Croco06
n; MIPOrPaMMHO pacrpocTpaHeHHs PexBU3UTHI
I ro (JTMIeH3MOHHOE/CBOOO /] HOJTBEPIKIAIOMINX IOKYMEHTOB
HO)
obecrniedeHus
1 Wolfram WOLFRAM CLOUD, | https://www.wolfram.com/mathematica/o
Mathematica JIIIEH3UOHHOE nline/
5 | Python CsobOonanas JIMIIEH3HUSA 1o
Heucki. npaso. beccpouno
O By | ko, Becepouno. | CPe Paspado

7. MaTepuaJibHO-TeXHUYECKOe o0ecneyeHne U CIUIIIHHbI

. HaumeHoBaH#e crieiMaibHBIX OCHAaIIIEHHOCTb CIEIMATbHBIX
Ne |  Bun yuebHnoii . . o .
i paboTE! MIOMEIICHU I 1 IOMEIICHUH JTst MOMEIICHUHN ¥ MOMEIICHUI
CPC st CPC
Cneyuanusuposannas VueOHas
Mmebenb,  mexHuyecKue — cpeocmed
00yyeHus, cayarcaujue 015
) — YyeOHas ayUTOpHs s npeocmasieHus ) VuebHol
1 LTI MIPOBEICHUS 3aHATUI ungopmayuu 6016WON  AYOUMOPUU
nekiuonHoro tumna 600a (MyTbMUMEOUTIHBLT npoexkmop,
Komnviomep  (HOymoOyK),  9Kpaw),
0eMoHCmpayuonHoe 060pyoosanue,
YueOHO-Ha2Ns0Hble nocoous,




(VKasvieaemest npu  HAIUNUU 1O
OanHOU Jucyuniune)

Cneyuanusuposannas yueoHas
Mebenb, mexHuueckue cpeocmed
[Ipaktuueckue | KoMmbroTepHbIi Kilacce 0byuenus (MynbmumeOutiHblL
3aHATUS ¢ BeixogoM B MuTepuer B-600a npoekmop, Komnvromep (HOymoyK),
9Kpan) u  Op.,  JUYEH3UOHHOE
npocpammuoe obecneverue

Cneyuanusuposannas Mmeberny,
KOMNbIOMEPHAS MEeXHUKA
CamocrosTenb- C  BO3MOJCHOCMbIO  8bIX00Ad 8
3 | Hag pabora YuranbHelid 3271 OUOIHOTEKN Humepnem  u  obecneyenuem
oOyuJaromerocs oocmyna 8 DHOC,
MYTbMUMEOULHBLL npoeKmop,
9KPAH, NPOSPAMMHOe obecneyeHue

8. OcoOenHOCTH OpraHM3anuM 00pPa30BATEILHON AEATEJbHOCTH IS
JINL C OTPAHMYEHHBIMHU BO3MOKHOCTSAMHM 310POBbS 1 HHBAJIH/0B

Jluma ¢ orpaHWYEHHBIMU BO3MOXKHOCTSAMHU 3710poBbsi (OB3) u wHBamMmbI
UMEIOT BO3MOXKHOCTh OECHpEISTCTBEHHO MEepeMEeNaTbcsi W3 OJHOTO  Y4eOHO-
71a00paTOPHOTO KOpITyca B APYTOi, MOAHATHCS HA BCE 3TAXKU YUeOHO-Ta00paTOPHBIX
KOPITYCOB, 3aHUMATHCS B YUCOHBIX M WHBIX TMOMEIICHUSX C YYETOM OCOOCHHOCTEH
MICUXO(U3NIECKOTO PA3BUTHUS I COCTOSIHHS 3/I0OPOBbSI.

Jns o0yuenusa aun ¢ OB3 v MHBaNIMIOB, MMEIOUIUX HApYIIEHUS OMNOPHO-
JBUTATEIHHOTO amlmnapara, 00ecredeHbl YCIoBU OECTIPENsITCTBEHHOTO JIOCTYIa BO
Bce yueOHbIe ToMmemieHus. MHpopManus o CrenuaibHbIX YCIOBHSIX, CO3JaHHBIX
i obyvaromuxcsi ¢ OB3 u wHBanmuaoB, pa3MelleHa Ha CalWTe YHHUBEpPCUTETA
www//kgeu.ru. HmMeercda BO3MOXKHOCTH OKa3aHHUSI TEXHUYECKOM  MIOMOIIHA
ACCHUCTEHTOM, a TaKXKe yCIYT CYypAOINEePEBOAYNKOB U TU(IOCYPAOTIEPEBOTINKOB.

Hna  aoanmayuu k eocnpuamuio auyamu c¢ OB3 u umeanudamu c
HAPYUIEHHBIM ~ CIYXOM CHPABOYHO20, Y4ebHO20 Mmamepuand no OUCYUniume
obecneuusalomcsi cneoyoujue yCio8usl:

- 014 Jyuywlel opueHmayuu 6 ayoOumopuu, HPUMEHSAIOMCA CUSHATIb
onogewenus 0 Hauane U KoHye 3aHamus (C1080 «360HOK» NUULEMCSl HA 00CKe);

- BHUMaHUe caabocaviuawezo o006y4arujecocsi npueiekaemcs neoazo2om
Jrcecmom (Ha niedo Kiaoemcs pykd, 0Cyuecmesnsaemcs Hepe3koe NoXI0nbleaHue),

- pa3eoeapusas ¢ 00YYaOWUMCs, neoazo2uieckuli pabomHuK cmMmompum Ha
He20, 2080pUM 5CHO, KOPOMKUMU NPeONONHCEHUAMU, 00eCneuusas 603MOHNCHOCHb
umenusi no 2yoam.

Komnencayua 3ampyonenuui peuegoco u uHmennekmyaibHo20 pa36umus
CAAOOCTLIUAWUX 0OVUAIOUWUXC NPOBOOUMCSL NYIMEM.!

- UCNONIL30BAHUS CXEM, OUACPAMM, PUCYHKOS, KOMNbIOMEPHBIX Npe3eHmayuil
C 2UNEPCCHLIKAMU, KOMMEHMUPYIOWUMU OMOEIbHbLE KOMIOHEHMbL U300PAINCEHUSL,

- pe2ylaApHO20 NPUMEHEHUsl YNPAXCHEeHUN Ha 2paguueckoe evloenenue
CYUIeCMBEHHBIX NPUSHAKOB NPEOMEMO8 U ABNEHULL,

- obecneueHus 03MOJNCHOCMU OJisi 00y4arOWe20cs NOAYYUMb AOPECHYIO




KOHCYTbMAyuio No 1eKMpPOHHOU noume no mepe Heobxo0umMoCmu.

Hna adanmayuu x eocnpuamuro auyamu c¢ OB3 u uwneanudamu c
HapyweHuAMY 3peHUs. CNpasoyHo2o, y4ebH020, NpoC8emumenbcKo20 Mamepuad,
npedyCMOmMpeHHo2o0  00pA308amMeNbHOl  NPOSPAMMOL N0 GbIOPAHHOMY
Hanpaegienuio no020moseKuU, 00ecnedusaromces ciedyouue yCio8us:

- sedemcs aoanmayus oguyuanvHozo cauma ¢ cemu Mumepnem ¢ yuemom
0cobbIX nompeOHOCMeEl UHBANUOO8 NO 3peHulo, obecneuusaemcs Haaudue
KPYRHOWPUDMOBOU CHPABOUHOU UHGOPpMAYUU O PACNUCAHUU YHEOHBIX 3AHAULL

- neoazcocuyeckuii. paboOmHUK, e20 cobeceOHUK (npu HeobXooUMocmu),
npucymcmeyiowue Ha 3aHAMuUlU, Npeocmasisaiomcs 00YUaWUMCcs, HpU IMOM
Kadicoblll pas HA3bI8AEMCs MOmM, K KOMY neda2o2udeckull pabomuux oopawaemcsi,

- delicmasusl, Jcecmol, nepemelujerus nedazoeuteckoeo pabomHuKa KOpomko
U ACHO KOMMEHMUPYIOMCSL,

- neuamuas uHgopmayus npedocmasiiemcs KpynHolm wpugmom (om 18
NYHKMOB), MOMANbHO 038)VUUBAENICSL,

- obecneyugaemcs HeOOX0OUMbBLU YPOBEHb 0CBEUEHHOCTNU NOMEUWEHULL,

- npedoCmasiAemcs 603MONCHOCHb UCNOIL308AMb KOMNbIOMEPLL 80 BPEMSL
3aHAmMuil U NpPaso 3anucu  OOBACHEHUU Ha OUKMOMOH (No  JHCeNanuro
ooyuarowuxcs,).

Dopma npogedeHusi meKywjeli U HNPOMEI’CYMOYHOU ammecmayuu OJis
ooyuarowuxcs ¢ OB3 u unsanuoos onpedensemces nedazocuyeckum pabomuuKom 8
coomgemcmeuu ¢ yueonvim nianom. Ilpu neooxooumocmu odbyuarowemycs ¢ OB3,
UHBANUOY C YYEMOM UX UHOUBUOYATIbHBIX NCUXOPUIUYECKUX 0cODeHHOCmell 0aemc s
B03MONCHOCIb NPOUMU NPOMENHCYMOUHYIO AMMeCmayuio YCmHO, NUCbMEHHO HA
bymaee, NUCbMEHHO HA KoMnwlomepe, 6 Gopme mecmuposauus u m.n., AUbO
npedocmassaemcs OONOJIHUMENbHOE 8peMs OJisl NOO2OMOBKU Omeemd.



JIMCcT BHECeHUA U3MEHEeHU I

JlomonHeHUsT M W3MEHEHUs B pabodeil mporpamMme AUCIUIUTHHBI Ha 20
/20 Y4eOHBIN roj

B nporpammy BHOCSITCS C€AYIOLINE U3MEHEHUS:

1.
2.
3.
Vxaszwviearomes Homepa cmpaHuy, Ha Komopblx 6HECEHbL USMEHEHUA,
u Kpamko oaemcs xapakmepucmuka smux U3MeHeHUll
[Iporpamma onoOpeHa Ha 3acegaHuu Kadeapsl —pa3paboTUrKa « »

20 r., mporokos Ne

3aB. Kadenpoi N.0. ®amunust

Iloamnuce, nara

[Iporpamma o106peHa METOUYECKUM COBETOM MHCTUTYTA

« _» 20 T., IPOTOKOJ Ne
3am. qupekropa no Y MP / P.B. AxmetoBa /
Ioonuce, oama
CornacoBaHo:

PykoBogutens OITOIT / ¥O.H. 3anapunnas /
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K3y «KA3AHCKHNU I'OCYJAPCTBEHHBIN SHEPTETUYECKHM
YHUBEPCUTET»

OHNEHOYHBIE MATEPUAJIBI
Mo TUCIHUIIJINHE
N cKkyccTBEeHHBINM MHTEJIEKT U MAIIMHHOE O0y4YEeHHE

Hanpasnenue 13.04.02 Dy1eKTpO3HEPreTHKA U DJIEKTPOTEXHUKA
MOATOTOBKHU
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®dopma o0yueHus O4Has

r. Kazans, 2020



OI_IGHO‘—IHBIG MaTCpUaJIbl 110 JUCHUITIJIIMHE HCKYCCTBGHHBIﬁ HHTCIJICKT U MAallIMHHOC
O6y‘IeHI/IC - KOMIIJICKT KOHTPOJbHO-U3MCPHUTCIIbHBIX MATCPHUAJIOB,
NpCAHa3HAYCHHLIX I OLICHHBAHHWA PC3YJILTATOB o6yqu1/1;1 Ha COOTBCTCTBHUC
HHAUKATOpaM JOCTHUKCHUS KOMHGTGHHI/Iﬁ

[TK-1 I'oTOB K BeleHUIO 3aJaHHOTO [IK - 1.4 AranuzupyeTr QyHKIIMOHUPOBAHUE CUCTEM
IIEKTPOIHEPTETHUECKOTO PEKUMA HHTEIUICKTYAIbHONH | PENeHHOM 3alUThl U aBTOMATHKH HHTEIJUIEKTYaIbHBIX
YHEPTOCHCTEMBI YHEPTEeTUYECKUX CUCTEM

[1K — 2.1 IIpumeHseT crnenuaan3upoBaHHbIe IPOTPaMMHBIE
CpeaCTBa Ui aHAJIHM3a, MOJCINPOBAHHS U IIPOTHO3UPOBAHUS
3NEKTPOIHEPTETHUECKUX PEKUMOB HHTEIIICKTYaIbHON
9HEProCHCTEMBI

I1K-2 CriocobeH NpHHHMATh y4acTHE B aHAJIH3E,
CHUCTEMaTH3allud ¥ MOHUTOPUHIE ONEPaTHUBHOI
nHGOPMALUU HHTEIEKTYaIbHOW YHEPTOCUCTEMBI

OueHuBaHMe pe3yJbTaTOB OOYYEHUS MO AUCLUIUIMHE OCYUIECTBISETCS B
paMKax TEKyIIEero KOHTPOJS YCIEBAEMOCTH, MPOBOJAMMOrO 1O OaIbHO-
peritunroBoit cucreme (bPC), 1 mpoMexxyTouHOM aTTecTaluu.

Texymuii KOHTpOJIb yCHEBAEMOCTH OOECIIEUMBAET OLIEHMBAHHUE Ipoliecca
oOydenus o aucuuiuivbe. [Ipu TexyniemM KOHTpose yCneBaeMOCTH UCIIOIb3YIOTCS
CIEAYIOIINE OLICHOYHBIE CPEACTBA: 3alMUThl IMCHBMEHHBIX JOMAIIHUX 3aJaHUM;
KOMITbIOTEPHAS TPOrpamMma, TECTUPOBAHHE Pa0OThI CO3IaHHON MHTEJIEKTYaIbHON
CUCTEMBI.

IIpoMexxyTouHass arrecTallisi MMEET LEIbI0  ONPENEIUuTh  YPOBEHb
JOCTHKEHHUS 3allJIAHUPOBAHHBIX PE3YJIbTATOB OOYUEHHS MO JUCLHUIUIMHE 32 2 KypC
3 cemectp. Dopma NPOMEKYTOUYHOM aTTECTALNH - IK3AMEH.

OneHOYHbIE MAaTepHANIbl BKIIOYAKOT 3aJaHUS Ul MPOBEICHHS TEKYILETO
KOHTPOJII YCIIEBAEMOCTH M MPOMEXYTOUYHOM aTTecTalud  OOy4daroIIMXCH,
pa3paboTaHHbIE B COOTBETCTBUU C paboyeld MporpaMMoil TUCHMIIUHBI.

1.TexHosoruueckasi Kapra

Cemectp 3
YpoBeHb OCBOCHHUSI TUCIUTUIMHBI, OaJTBI
Howmep Haunwmeno- Kon
Heynos-HO| ynoB-HO XOPOIIO OTIIMYHO
paznena/ Bux CPC BaHue WHJUKaTopa
TEMBI IUC- OLIEHOYHOT O JOCTHXEHUA | ge 3aqTeno 3a4YTEHO
IUTUTUHBI cpencTBa KOMITETeHIIMH
. HIDKE N .
HU3KHH cpemHuit BBICOKU
CpeHero
Texkyluii KOHTPOJIb yCIIEBAEMOCTH
[Iporpammu
poBaHue
HUHTCJUICKTY
AIbHOU
CHUCTEMBI IIpakTnueckas K -14
L patons 1 K21 <12 | [12,15) | [15,18) | [18,20)
KOHTPOJIA
pexxuma
paboThI
peakTopa
[Iporpammu
poBaHue IIpakTuyeckas IIK - 1.4 <
2 | Maremncxry | pasora? K21 11| [11,15)| [15,18) | [18,20)
aJIbHOT'O




aBTOMarTa
IS
KOHTPOJIS
pexKMa
paboThI
3ePHOCYIIIHIT
K1

HckyccrBen
HbIE
HEHUPOHHBIC
CeTH.
IIepcenTpon
Pozenbnarr
a. Cetp
Koxonena .
IIpaBuio
Xeb0a.

IIpakTuyeckas
pabota 3

IIK - 1.4
MK -2.1

<12

[12, 15)

[15,18) | [18,20)

Bcero 6amios <35

[35, 45)

[45,54) | [54, 60)

[IpomesxyTouHas arrectauus

Tloozomoska
IK3AMEHY

IIK - 1.4
K -2.1

Raoanus
K 9K3AMEHY

menee 20

20-24

25-30 31-40

HToro 6a10B 0-54

55-69

70-84 85-100

2. IlepeyeHb OLICHOYHBIX CPEACTB'

KpaTKafl XapaKTCPHUCTUKA OLCHOYHBLIX CpPCACTB,

UCIIOJB3YEMBIX TPH

TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOUYHOM aTTECTAallMU 00yYarolerocs
10 TUCLUIUIUHE:

HaumenoBanue
OueHouHble
OLICHOYHOTI'O KpaTKaSI XapaKTCPUCTHKA OLICHOYHOT'O CPpCACTBA
MaTepHalIbl
CpelcTBa
[IpoIXyKT cCaMOCTOSITENbHOM PabOTHI CTyIEHTA
pony o Hou p YA ’ IIpaxTuyeckas pabora 1.
MpeICTaBISIONINI cOO0H KOMIBIOTEPHYIO IPOTpaMMy U .
[IpakTuyeckas CoznaHue HHTEIUIEKTYaIbHON
M37I0’)KeHNE B TICHbMEHHOM BHUJIE X0/1a BBITIOJIHEHHSI paOOTHI U
pabora 1 o CHCTEMBI [ KOHTPOJISI peXKUMa
[PE3yNBTaTOB TECTUPOBAHUS PAOOTHI CO3aHHOMN
o paboThI peakTopa
MHTEJIEKTYalIbHOW CHCTEMBI.
[IpoayKT caMOCTOSTETbHOI paboThI CTYICHTA, IIpaxkTuueckas pabora 2.
MpaxTideckas MpeICTaBISIONINI cOO0H KOMIBIOTEPHYIO IPOTpaMMy U Coznanue HHTEUIEKTYaIbHOTO
560Ta 5 M37I0’)KEHNE B TICHbMEHHOM BHUJIE X0J1a BHIMIOJIHEHUS PabOTHI M| BUPTYAIBHOTO IIPUOOPa»
p [PE3yNBTaTOB TECTUPOBAHUS PAOOTHI CO3aHHOMN IUTsI yrpaBlieHus: paboToit
MHTEJIEKTYaJIbHOM CHCTEMBIL. 3€pHOCYIIIJIKH.
IIpaxTudeckas pabdora 3
OO0y4eHue 31eMeHTapHOr 0
[IpoIyKT cCaMOCTOSITENbHON PabOTHI CTYIEHTA, MepIEeNnTPOHa PACIIO3HABAHUIO
[IpakTnueckas MpeICTaBISIONINI CO00H KOMIBIOTEPHYIO IPOrpaMMy H OyKB.
pabora 3 M37I0’)KeHNE B TUCHbMEHHOM BHUJIE X0/1a BBIMIOJTHEHHsI paOOThI | 3a1ava KJIacTepU3aIiuy JaHHBIX

[pe3yIBTATOB TECTUPOBAHUS PAOOTHI.

00 yCIeBaeMOCTH CTYAEHTOB
Pacnio3naBanue n300paskeHUH
X1 n X2, npuBeIeHHBIX Ha pPHC.

I
Ilepeuensv signsiemcs npumepnvim. Ilpenooasamens evibupaem u3 OAHHO20 NEPeuHsi MOALKO Me OYEeHOYHble
cpeocmea, Komopble UCHONb3Yem 8 NPeno0agaemol OUCYuniute




3. OueHoYHbIe MATEPHAJIBI TEKYILIET0 KOHTPOJIAA YCIIeBAEMOCTH 00YYAIOIIUXCS

ﬂaemc;l xapakmepucmuka 6cex OYEHOYHblX Mamepuailos meKyuweco KOHMmpOoJisi
ycnesaemocnmu 06yqar0u;uxc;z 8 COOMBEMCMEUU C MEXHOIOCUYECKOU Kapmoﬁ u nepeunem
OYEHOUYHbLX cpedcme no 0MCL;M7’ZJZMH€

HaunmenoBanue
OLIEHOYHOI'0
cpeacrsa

IIpaxTuyeckas pabora 1

IIpencrasienue
U COJEpIKaHue
OLICHOYHBIX
MaTEpHAJIOB

IIpaxTuyeckas pabdora 1. Co3naHue HHTEIUIEKTYaIbHOI CHCTEMBI U1 KOHTPOJISI peskuMa
paboTsl peakTopa

CyTtb padoTbl: PaboTa peakTopa ONMUCHIBaeTCS TPEMs MapaMeTpaMu: TeMIEpaTypa,
JaBJIeHHE U pacxo]l pabouero BemiecTBa. HeoOxoammMo 3HaTh MOKa3aHUs CIOMaHHOTO
JaT4YUKa XOTs ObI MPUOIU3UTENBHO, €CITU TOKa3aTeN APYTUX NaTYNKOB U3BECTHHI.
3ananue. OcylecTBUTh MOJICTHPOBaHHE PAOOTHI CUCTEMBI OTIOBELIEHHS O TEKYIIIUX
MoKa3aTessX JaTYUKOB U C TIOMOINBI0 makeTa Mathematica 8 pazpaboTaTh NpUIOKEHHE
«OmnoBenieHne 0 paboTe peakTopay, B KOTOPOM, UCTIONB3YS TEOPHIO MPUOTIKEHHBIX
paccyXKIaeHui sl HeYETKUX MHOYXKECTB, OCYIIECTBIISIETCSI BBITIOJIHEHHE OTIOBEIIEHUS 00
HCIIPaBHOCTHU AATYUKOB, BBIBOJIA UX 3HAUCHHI B CIydyae HUCIIPABHOCTU BCEX JIATYMKOB MU
Mo/icYeTa U BEIBO/IA MPHUOIIKEHHOTO 3HAYCHUS CJIOMaHHOTO JIaTYMKA U CTEIIEHU
YBEPEHHOCTH B 3TOM 3Hau€HUHU. B anroputMe ncnoiap30BaTh onpeenieHue HeuéTkoi
uMIutnKanuy no Mamdani, a Ha sTane aeda33uduKanuy HCIOIb30BaTh METO IEPBOTO
MaKCHMyMa.

OcCHOBHBIE METO/IBI, UCTIONB3YyeMBbIE B paboTe: MeTox mepBoro MakCuMyma.

OcHoBHBIe cpeacTBa: CucTeMa KOMIBIOTEPHOI! anredopsl Mathematica uiu Python.

Kpurepuun
OLIEHKH U
hKaiza
OLICHUBAHUS
B Gasmax”

[Tpu orieHKe BHIMOTHEHHOTO 3aJaHUS YIUTHIBAIOTCS CIICIYIONINE KPUTEPUHU:
Ilpumep:
1. 3nanue mamepuana
X cooeporcanue mamepuana packpvimo 6 noiHoMm odwveme,
npeodyCcMOmMpPeHHOM NPOSPAMMOL OUCYUNIUHbL — 2 Oaild;
R coldepoicanue mamepuana packpvimo HenoHo, NOKA3aHo odujee
NOHUMAHUEe 80NPOCAd, O0CMAMOYHOe 01 OANbHEUUe20 U3V YEeHUs]
npoepammuoco mamepuaia — 1 6ann;
R He packpwimo ocHoeHoe codepiicanue yuedonoeo mamepuana — () 6anno8;

2. IlocneoosamenbHoCMb U3N0NHCEHUSL

R cooepoicanue mamepuana packpulmo nocie008amenbHo, 00CMAmMoOYHO
xopouio npooymaro — 2 6ania;

R nocredosamenbHOCMb UZNONHCEHUS MAMEPUALA HeOOCMAMOYHO
npooymana — 1 6ann;

R nymanuya 6 usnoxcenuu mamepuana — 0 6annos;

3. Bradenue peuvio u mepmuHoio2uell

R Mamepuan uznodceH SpAMOMHBIM A3bIKOM, C MOYHBIM UCNOTIb30BAHUEM
mepmuHonocuu — 2 banna;

R 6 U3NOJHCEHUU MAMEPUANA UMETUCH 3aMPYOHEHUsL U OONYUeHbl OUUOKU 6
onpeoeneHuy NOHAMUL U 8 UCNONb308AHUU mepMUuHonocuu — 1 6ann;

R Odonywenwvt owubku 8 onpedenenuu nouamuil — ) 6aniios;

4. Ilpumenenue KOHKPEMHBIX NPUMEPO8
R NOKA3aHO YMeHUe ULIoCmpUupo8ams Mamepual KOHKpemHulMu
npumepamu — 2 banna;

2 .
B coomeemcmesuu ¢ BPC, noddepaicusaemoii npenodasamenem ¢ SUOC




R npusedenue npumepos avizvieaem zampyonerue — 1 baun;
R HeymeHue npugooumsv npumepsvl npu 00vsAcHenuu mamepuaia — ()
oannos;

5. Vposeno meopemuuecxozo ananusa

R noxazano ymenue denams 000OUeHUe, 8b1800VL, CpasHeHue — 2 banna;
R 0006Wenue, 8b18600bl, CPaBHEHUE DeNAIOMCS C NOMOWbLIO npenodasamensi — 1
oann;

R nonnoe HeymeHue oenamv 0606weHUe, 8b1600bl, cpasheHus — () 6anos;

6. Yposenv kauecmea KomnvlomepHol npozepammbl
R 6bIOaHHbIE NPOSPAMMOU Pe3)IbIMamyl 6ce AGIAMCA 6epubiMu — 15 banna;
R 6blOaHHbBlE NPOSPAMMOU Pe3)IbIMAamyl He 8ce ABNAIOMC 6epHbiMU — 1 bann;
R 8vIOaHHble NPOSPAMMOLL pe3yibmamyl 8 bojlee Yem Ha NOJI0OBUH) CUMYAYULL
aenA0mcs, HesepHvimu — () 6a11086;

7. Vposenv kauecmsa omuema no npakmuuieckoti pabome

R mexcm omuema NOTHOCMbIO COOMBEMCmeEyem mpeosanusm — 5 0annos;
R mexcm omuema HenoIHOCHbIO COOmMeemcmsyem mpebosanuam — 3 oau;
R bonee nonosunvl omyema He coomsemcmeyem mpedosanuim — ) bannos,

KosanuyectBo 6a/10B: Makcumym — 20

HaunmeHnoBanue
OLIEHOYHOI'0 [IpakTuueckas pabora 2.
cpeacrea
IIpaxTuyeckas padora 2. Co3aHHE HHTEIUIEKTYaJIbHOTO BUPTYAIBHOTO «IIpHOOpay
JUIsL yIIpaBIiieHHs1 paboTON 3€pPHOCYIINIIKH.
CyTb padoTsl: PaccmaTtpuBaercs paboTa maxTHOH 3epHOCYIIIIIKY. IIycTh HMeeT MecTo
OTKJIOHEHHE OT HOPMBI TEKyIIel BIQXKHOCTH 3epHa, KOTOPasi H3MEPSIeTCs BIIaroMepoM,
paBHOE X %, BIaXKHOCTh IIPOJODKAET CHIDKAThCS co ckopocThio d t d x %. Kakum Torna
[IpencraBieHue | nomxuo GrITh 3HAYCHHE yCTaHOBKH MoIIHOCTH P kamopudepa, ocymecTBiasiomero
U COIEPKAHUE yIpaBJIeHUE TEMIIEPATypoii 101aBaeMOro Bo3ayxa?
OILICHOYHBIX 3aganne. Co3qaTh NPUIOKEHUE — BUPTYAIBHBINA «IIPHOOP», KOTOPOE B PEXKIME PEaTBHOTO
MaTepuanoB BPEMCHI OJHOBPEMEHHO CO 3BYKOBBIM CHTHAJIOM YCTAHABIIHBANO Obl 3HaUEHHE MOIIHOCTH
P xanopudepa B 3aBUCHMOCTH OT TEKYILHX [TOKa3aHUH U3MEHEHHUS BIIQAXKHOCTH M CKOPOCTH
€€ U3MCHEHH.
OCHOBHBIE METOJIbl, UCIIONB3yEMbIC B pabOTe: METOH LEHTpPA TSKECTH.
OcHoBHBIe cpeacTBa: CHucTeMa KOMIBIOTEpHOIT anredopsl Mathematica uiu Python.
HpI/I OLCHKC BBINIOJIHCHHOT'O 3aJlaHU YYHUTBIBAKOTCA CICAYIONIUEC KPUTCPUU:
Ilpumep:
1. 3nanue mamepuana
A codeporcanue mamepuana packpvimo 6 noiHoMm obwveme,
Kpurepuu npeodyCMOmMpPeHHOM NPOSPAMMOL OUCYUNIUHbL — 2 Oaid;
OLCHKHU U R COO€p9deHM€ mamepuaila packpblmo HENOJIHO, NOKA3aHO 061/0;66
IKalia NOHUMAaHUe sonpoca, docmamoyroe 015l OA/IbHeue20 U3y4eHus
OLICHUBAHUS npozpammuozo mamepuaia — 1 6aun;
B Gauiax’ R He packpwvimo ochosHoe codepoicanue yuebHo2o mamepuana — () bannos;

2. IlocneoosamenbHoCMb U3N0NHCEHUSL
R cooepoicanue mamepuana packpulmo nocie008amenbHo, 00CMAMOYHO
xXopouio npodymarno — 2 banna;

3 .
B coomeemcmesuu ¢ BPC, noddepaicusaemoii npenooasamenem ¢ SUOC




R nocnedosamenbHOCHb U3NONCEHUS MAMEPUANA HeOOCTNAMOYHO
npooymana — 1 6ann;
R nymanuya 6 uznodicenuu mamepuana — () 6ainos;

3. Bnadenue peuvio u mepmuHoio2uell

R Mamepuan uznodceH SpAMOMHbBIM A3bIKOM, C MOYHBIM UCNOTIb30BAHUEM
mepmuHonocuu — 2 banna;

R 6 U3N0JHCEHUU MAMEPUANA UMETUCH 3aMPYOHEHUsL U OONYUeHbl OUUOKU 6
onpeoeneHuy NOHAMUL U 8 UCNONb308AHUU mMepMUuHonocuu — 1 6ann;

R Odonywenwvt owubku 8 onpedenenuu nouamuil — 0 6aios;

4. Ilpumenenue KOHKPEMHBIX NPUMEPOB

R nokazamo ymeHue uiIioCmpupo8amsb Mamepual KOHKpemHubimMu
npumepamu — 2 banna;

R npusedenue npumepos gvizvieaem zampyonenue — 1 6ann;

R HeymeHnue npusooums npumepuvl npu odvachenuu mamepuaia — ()
oannos;

5. Vposenv meopemuuecxkozo ananusa

R noxazano ymenue denams 000OUeHUe, 8b180OYL, CpasHeHue — 2 banna;
R 0b0bOWeHue, 8b18600bl, CPaBHEHUE DLNAIOMCS C NOMOWbIO npenodasamers — 1
oann;

R nonnoe HeymeHue oenamv 0606ueHUe, 8b1600bl, cpasheHus — () 6anos;

6. Yposenv kauecmea KomnvlomepHol npo2epammbl
R 6bIOaHHbIE NPOSPAMMOU Pe3)IbIamyl 6ce AGIAMCA 6epubimu — 15 banna;
R 8blOaHHbIE NPOSPAMMOU PE3)IbIMAmyl He 8ce ABAIOMCA 6epHbIMU — 1 bann;
R 8vIOaHHble NPOSPAMMOLL pe3yibmamyl 8 boJlee Yem Ha NOJI0BUH) CUMYAYULL
aenA10mcs, HesepHvimu — () 6a11086;

7. Vposenv kauecmsa omuema no npakmuueckoti pabome

R mexcm omuema NOTHOCMbIO COOMBEMCmeEyem mpeosanusm — 5 0annos;
R meKxcm omuema HenoIHOCHbIO COOmMEemcmsyem mpebosanuam — 3 bau;
R bonee nonosunvl omyema He coomsemcmeyem mpedosanuam — ) bannos,

KosanuyectBo 6a/10B: Makcumym — 20

HaunmeHnoBanue
OIICHOYHOI0 [Ipaktuueckas padora 3
Cpe/icTBA
CyTtb padoTtbl: V3y4nTh Ha KOHKPETHBIX 3aJaHUSAX METOBI 00YUICHUS HEHPOHHBIX CETEH.
3ananmne 1. (Ilepcentpon Po3endaarra ) BeimonHuTs 00ydeHne 37€MEHTapHOTO
HepLEenTPOHa ¢ OMHAPHBIMH
Ipencrapnenue | LoP PO P y N
S- u A-HeipoHamu u 6unonaspHEIM R-HelipoHoOM pacro3HaBaHuio n3oopaxenuit Oyxs H u I1
W COACPHKAHUE | 1 hepenropHOM MOJIE U3 ACBSTH HIEMEHTOB.
OLCHOYHBIX 3aganue 2. (CETb KOXOHEHA) Ocy1iecTBUTh KJIACTEPU3ANNIO TAHHBIX 00
MaTcpuraoB YCIIEBAa€MOCTH CTYACHTOB.

3ananne 3 (IIpaBuio Xe60a o0yuyenns Heiipona) OOy4nTs OUIIONIAPHBIA HEHPOH

pacro3HaBaHUIO N300paKeHUH X'u X, MIPUBEICHHBIX HA PUC. 1.




puc. 1

Kpurepuun
OLIEHKH U
1IKaiza
OLICHUBAHUS
B Gasmax”

[Tpu orieHKe BHIMIOTHEHHOTO 3aJaHUs YIUTHIBAIOTCS CIICIYIONINE KPUTEPUHU:
Ilpumep:
1. 3nanue mamepuana
X cooeporcanue mamepuana packpvimo 6 noiHoM odwveme,
npeodyCMOmMpPeHHOM NPOSPAMMOL OUCYUNIUHbL — 2 baid;
R coldepoicanue mamepuana packpbimo HenoHo, NOKA3aHo odujee
NOHUMAHUEe 80NPOCcAd, O0CMAMOYHOe 0Ji OANbHEUUe20 U3V YEeHUs]
npocpammuoco mamepuaia — 1 6ann;
R He packpwimo ocHoeHoe codepiicanue yuedonoeo mamepuana — () 6anos;

2. I[locredosamenbHOCMb U3NONHCEHUSL

R cooepoicanue mamepuana packpulmo nocie008amenbHo, 00CMAmMoOYHO
xopouio npooymato — 2 6anna;

R nocnedosamenbHOCMb U3NONHCEHUS MAMEPUALA HeOOCMAMOYHO
npooymana — 1 6ann;

R nymanuya 8 usnoxcenuu mamepuana — 0 6annos;

3. BradeHue peuvio u mepmuHoio2uell

R Mamepuan uznodceH SpAMOMHBIM A3bIKOM, C MOYHBIM UCNOTIb30BAHUEM
mepmuHonocuu — 2 banna;

R 6 U3NOJHCEHUU MAMEPUALA UMETUCH 3aMPYOHEHUsL U OONYUeHbl OUUOKU 6
onpeoeneHuy NOHAMUL U 8 UCNONb308AHUU mepMUuHonocuu — 1 6ann;

R Odonywenwvt owmubku 8 onpedenenuu nouamuil — 0 b6aniios;

4. Ilpumenenue KOHKPEMHBIX NPUMEPOB

R nokazamo ymenue uiIioCmpupo8amsb Mamepual KOHKpemHbiMu
npumepamu — 2 banna;

R npusedenue npumepos gvizvieaem zampyonenue — 1 6ann;

R HeymeHnue npusooums npumepuvl npu odvachenuu mamepuana — ()
b6annos;

5. Vposenv meopemuuecxkozo ananusa

R noxazano ymenue denams 000OUeHUe, 8b180OVL, CpasHeHue — 2 banna;
R 0000OWenue, 8b18600bl, CpaBHEHUE DLNAIOMCS C NOMOWbLIO npenodasamensi — 1
oann;

R nonnoe HeymeHue oenamv 0606weHUe, 8b1600bl, cpasheHus — () 6annos;

6. Yposenv kauecmea KomnvlomepHol npo2epammbl
R 6bIOaHHbIE NPOSPAMMOU Pe3)IbIamyl 6ce AGIAMCA 6epubiMu — 15 banna;
R 6blOaHHbIE NPOSPAMMOU Pe3)IbIMAamyl He 8ce ABNAIOMC 6epHbiMU — 1 bann;
R 8vIOaHHble NPOSPAMMOLL pe3yibmamyl 8 bojlee Yem Ha NOJIOBUH) CUMYAYULL
aenA0mcs, HesepHvimu — () 6a11086;

4 o
B coomeemcmesuu ¢ BPC, noddepaicusaemoii npenooasamenem ¢ SUOC




7. Vposenv kauecmsa omuema no npakmuieckot pabome

R mexcm omuema NOTHOCMbIO COOMBEMCmeyem mpedosanusm — 5 0annos;
R mexcm omuema HenoIHOCHbIO COOmMEemcmsyem mpebosaruam — 3 bau;
R bonee nonosunvl omyema He coomsemcmeyem mpedosanuam — ) bannos,

KosmnuectBo 6a10B: Makcumym — 20

4. OneHOYHbIC MATEPHAJIbI IPOMEKYTOYHON aTTECTALMHU

,ZZaemc;l XapakmepucmuKka 6Cex OYEeHOYHbIX Mamepualos l’lpOM@JfC'ymOHHOﬁ ammecmayuu

06yuai0u;uxcg 68 COOMBEMCMBUU C MEXHON02UYECKOLL KameZZ OMCI/;MI’UZMHbl

HaumMmenoBaHue
OLIEHOYHOTI'0
cpeacTBa

IK3aMeH

IIpencraBnenue u
cozlepKaHUE
OLIEHOYHBIX
MaTepuagoB

OyeHouHble Mamepuabl, 8bIHECEHHbIE HA IK3AMEH, COCMOSIM IK3AMEHAYUOHHBLX
bunemos ¢ 3a0aHUAMU MeopemuiecKko20 Xapakmepa 0Jisi NPOGEPKU MeOPemUeCckKux 3HAHUL
no oucyuniune u 08a NPAKMULECKUX 3a0aHUsl.

Bceeo 25 sxzamenayuonnvix buiemos, cooepicaumjux no uemsipe 60npocd.

prwepbz IK3AMEHAYUOHHbLX ounemos:

Bunem 1.
1. TlpencramieHue 3HAHUI Ha OCHOBE HEUCTKOW JIOTUKU: HEUCTKAS U JIMHIBUCTHYCCKAS
MepEeMEHHEIE.

2. M=Horocnoinsie MTHC: npuHINIBEL 0TOpOCa MOBTOPSIOINXCSA U IPOTHBOPEUUBBIX
JTAHHBIX B 00yYa0lIeM MHOXKECTBE.

3. PaccumrtaTh BBIXOJ X JJIs1 A-3JIEMEHTA DJIEMEHTAPHOTO [IEPCEITPOHA, SCIIH JaHbI:
BxoaHo# curHan {1; 0; 1; 1; 0; 0; 1; 1; 0}, mopor 1,5;
BecoBble koddunuentsr {0,6; 0,2; 0,7; 0,2; 0,5; 0,3; 0,9; 0,6; 0,7}/

4. Paccuutarh BBIXOJ HEWPOHA, eciu JaHbl BXoaHoi curaan {0,378; 0,431; 0,616; 0,612;
0,557; 0,512}, BecoBble KOIPDUITUCHTHI:
st eesizedt {-0,08; -0,06; 0,02; 0,02; -0,08; -0,07}, cBo6oans1i Bec 0,03
¢yaxuus aktuBanuu f(s)=2s+s/2.

bunem 2

1. TlpencraBneHue 3HaHUI B JOTMYECKON MOIEH 3HAHUIL: cTaAuu Ipeodpa3oBaHUS
noruyeckoit popmynst B KHO.

2. HcxyccTBeHHBIE HEHPOHHBIE CETU: MOJIENIb HEHPOHA, THIIBI HEHPOHOB B HCKYCCTBEHHOM
HEUPOHHOI1 ceTu.

3. PaccumraTh BBIXOA X I A-3JIEMEHTA 3JIEMEHTAPHOTO NIEPCENTPOHA, €CIH JaHbI:
BxoaHo# curHan {1; 0; 1; 0; 0; 1; 1; 0}, mopor 1,15;
BecoBble kodppunuentsr {0,6; 0,2; 0,6; 0,2; 0,5; 0,4;0,6; 0,7}

4. Paccuutarh BBIXOJ HEWpOHA, ecnu JaHbl BxoaHou curnan {0,38; 0,41; 0,6; 0,6; 0,57;
0,5}, BecoBble KO3 HUITUEHTHI:
st eesizedt {-0,08; -0,01; 0,02; 0,12; -0,08; -0,11}, cBoGoans1it Bec 0,01 GpyHKITHS
aktuBanuu f(s)=3s

Kpurepuu onieHku
U IIKaja
OLICHUBAaHMS

B Oatax

Ipu svicmasnenuu 6a106 3a OMeemMvl HA BONPOCHL 8 OuLeme YHUMbl8aioNcs cledyouue
Kpumepuu:

1. Ilpasunvrocms omeema na 6onpoc.

2. Bnaodenue memooamu u mexHon02UAMU, 3aNIAAHUPOBAHHBIMU 8 paboyell npozpamme
OUCYUNTIUHDBL

3. Bradenue cneyuanbHolMu MEPMUHAMU U UCHOIb308AHUE UX NPU OM-8eme.

4. Vmenue obvacuamo, derams 6bl800bl U 0000WeHUs, 0A8AMb APSYMEH-MUPOBAHHbIE
omeemoi.

5. Jlozuunocms u nocredosamenbHOCmb OMeemd.

6. /lemoncmpayus cnocobHocmu yuacmeogams 8 paspabomke 0600ujeH-Hvlx
8APUAHTNO8 peuenust NPOOIEeM.




Om 16 0o 20 6annos oyenugaemcs omeem, KOMoPwvlil NOKAZbIBACTN NPOUHBIE 3HANUS
OCHOBHBIX NPOYECCOB8 U3YUAEMOU NPEOMEeMHOU 001acmU, OMAUYA-emcs 2IYOUHol u
HOIHOMOU PACKPBIMUS MEMbL, 81A0€HUe MEPMUHOTOU-HECKUM ANNAPATOM, YMEHUe
00BACHAMb CYWHOCMb, AGNEHUL, NPOYeccos, cobbimull, 0e1ams 8bl600bl U 0000UjeHUs,
dasams apeymeHmuposantvle 0meemuvl, NPUBOOUMs NPUMePbL; c80O0OHOE 8adeHue
MOHONIOZUHECKOU Peublo, T02UHHOCHb U NOCLE008AMENbHOCIb OMEEemd.

Om 11 0o 15 6annos oyenugaemcs omeem, 0OHAPYHCUBAIOWUL NPOUHBLE 3HAHUS OCHOBHBIX
npoyeccos uzyiaemou npedMemHou 001acmu, OMmau4a-emcs 2yoOuHol U NOIHOMou
PACKPbIMUsL MeMbl; 61A0eHUe MEPMUHOIOSU-YECKUM ANNapamom, ymMeHue 00vacHimo
cyuHOCmb, A61eHUll, NPoYeccos, coObIMull, 0e1ams 6616006l U 000OUeHUs, 0ABAMb
apaymMeHmuposantvle Omeenovl, NPUGOOUMb NPUMePbL;, C60600HOE 61A0eHUe
MOHONIO2UHECKOU Peublo, T0ZUYHOCTb U NOCLedo8amenbHocmy omeemad. OOHaKo
odonyckaem-cs 00Ha — 08e HEMOYHOCMU 6 Oomaeme.

Om 6 0o 10 bannoé oyenusaemcs omeen, C8UOEMenTbCMBYIOWUL, 8 OCHOG-HOM, O 3HAHUU
npoyeccos uzyiaemol npedMemHou 001acmu, OMAUYAIOWULI-Cs1 HeOOCMAMOYHOU 2TYOUHOU
U NOHOMOU PACKPLIMUSL MEMbL, 3HAHUEM OCHOBHBIX 60ONPOCOE MEOPUL; C1ab0
CPOPMUPOBAHHBIMU HABLIKAMU AHAIU-30 AGLEHUL, NPOYECCO8, HEOOCMAMOYHBIM YMEHUEM
0asamuv ap2yMeHmupo-6antbie OMEemyl U NPUSOOUMb NPUMEPHL; HEOOCHAMOYHO
CB0OO0OHBIM 811A-OeHUEM MOHOOZUHECKOU PEUblo, T0ZUYHOCIBIO U HOCIE008AMENbHOCHIBIO
omeema. Jlonyckaemcsi HECKOIbKO OWUOOK 8 COOEPICAHUU OmEemd.

Maxcumanvroe KOIUYECHE0 DANI06 34 OMEEMbL HA KAXCOBLI U3 60nPOCO8 Ounema — 10
MakcumanvHoe Koauuecmeo 6anniog 3a Ikzame - 40
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