goar

MWHOBPHAYKH POCCHH

MeepanbHOe FOCYIAPCTBEHHOE DIOKETHOE oGpasopaTe/ibHOE yUpeK/IeHHE

BhICIIEr0 00pa30BaAHUA

«Boarorpackuii rocyaapcTeeHHbII TeXHHYeCKHil YHHBEPCUTET»

(DaKyJIBTCT JIEKTPOHHKH H BBLIYMCIUTETbHOH TEXHUKHT

Kubeppuznueckue CHCTEMbI H 'Texﬁonomn

pabouas mporpaMma JUCLUILITHHBL (MO I, IIPAKTUKH)

3akperuieHa 3a kadenpoi

YueOHbI# I171aH

CucreMbl aBTOMATH3HPOBAHHOTO NpPOeKTHPOBAHUA H NOHCKOBOI0 KOHCTPYHPOBAHHUS

Hanpaenenne 09.04.01 Mudopmarnka u BEIMHCIUTEIbHAA TEXHAKA
ITporpamma "Kubepdusnueckne CHCTEMBI 1 HCKYCCTBEHHBIH HHTEIIEKT"

Mpo¢une
Kpanugukauus Maructp
Cpok oByueHus! 2
dopma 00yUeHHsA OuHAsA
Buapl KOHTPONA B
cemecTpax:
Cemecrp(Kype. Homep cemecTpa Ha 2(1.2) Hroro
Kypce)
VIl | O | Y1 [I1
Jlexkuuu 16 16 16 16
JlabopaTopHsle 16 16 16 16
Hroro ayn. 32 32 32 32

KonTakTHas paboTa

32,35 32,351 32,35 | 32,35

Cam. paboTa 40 40 40 40
Yachl Ha KOHTPOJIb 35,65 | 35,65 | 35,65 | 35,65
[MpakTHyecKas MOArOTOBKA 0 0 0 0
HToro TpyL0eMKOCTh B Yacax 108 | 108 0 0




Pa3paboTunK(¥) nporpaMmel;
HoLeHT MaTtoxuna AHHa BnagMMHpOBHA KTH

cr. npenogasarens [paryHos CtaHucnas EsreHbepry

Peuensent(bl):
(npH HAIMYHH)

PaBoyas mporpaMma JMCLMILIHHBL (MO/YJIs, IPAKTHKH)
Kubepduznyeckne cHCTeMbl H TEXHOJOIHH

paspaboTaHa B coorsercTeuu ¢ ®I'OC BO:

®enepanbHBIil rOCY1APCTBEHHBI 06pa3oBATEbHbIH CTAHAAPT BBICIIETO 00pa3oBaHii - MATHCTPATypa Mo HaMparJeHHIO MOATOTOBKH
09.04.01 MHdopmaTHKa 1 BHIMHCIUTENbHAA TeXHHKA (puKkas MunoSpuayku Poccnu o1 19.09.2017 r. Ne 918)

cocTaB/icHa Ha OCHOBaHHH y'-IBGHOI‘O IJraHa:

Hanparnenne 09.04.01 HMudopmarvka H BEIMMCTHTEIBHAA TEXHIKA
Iporpamma "KubGepr3nueckue CHCTEMBI H MCKYCCTBECHHBIN HHTEIeKT"

[Ipoduns: OGnayHas U ceTeas HHPACTPYKTYPa CHCTEM
MCKYCCTBEHHOTO UHTENJIEKTA

YTBEPIKACHHOTO YU&HbIM coBeToM By3a oT 29.09.2021 npotokon Ne 2.

PaGouas mporpamMma o00peHa Ha 3acelaHHH Kadeapsi
CHcTeMbl ABTOMATH3HPOBAHHOIO NPOEKTHPOBAHMS H MOHCKOBOI0 KOHCTPYHPOBAHHA

Mpotokos ot 17.09. 2021 r. Ne2 —W
3ag. xadespoii Llepbakos Makcum BrandMupoBHY

COI'JTACOBAHO:

IMpencenarens HMC Apaerox O.A.

[Iporokon sacenanus HMC or 27.09.2021. r. Ne 2



JIUCT AKTYAJTU3ALIMHA PABQUEM MPOrPAMMBI

Ne
n/n

Bujpl 1ononHEHMiT 1 H3MEHEHHH
(unu unas nuGopmanms)

Jlara 1 HOMEp NPOTOKO/IA 3aceanis kadeapsl

Busupopasue akryanusaiun PI1L
npencenarencm HMC daxynsrera

PaGouas mporpaMma nepecMoTpena, 00Cyk/IeHa 1
onobpena s

penonmenns B 2022-2023 yuebuom rojy Ha
3acefauny Kadeapo!

CucTeMbl ABTOMATH3HPOBAHHOTO
TIPOEKTHPORAHHSA H IOHCKOBOIO
KOHCTPYHPOBaHUA

[TpoTokoa OT __ 2022 . Ne
3as. kadeapoii LlepGakos Makcum
BrnaauMupoBu4

IIpencenarens HMC
/

ITpotoxon 3acexanns HMC ot __
2022 r. Ne__

PaGouas mporpavMma MepecMoTpena, 06eyxKieHa i
o00peHa aus

ucnonsenns B 2023-2024 yyeGuoM rojy Ha
sacenaHnu kadeapsl

CucTeMbl aBTOMATH3MPOBAHHOTO
HPOEKTHPOBAHHS H NIOMCKOBOTO
KOHCTPYHPOBaHHA

IIpoTOKOI OT __ 2023 . Ne
3as. kadeapoit lllepbaxos Maxcum
Baaaumuposud

Ipencenarens HMC
/

TpoToxkon 3acenanus HMC or __
2023 r. Ne__

Pabouas MporpamMma nepecMoTpena, 06cyxkaeHa
ojo6pena ans

nenonsenns B 2024-2025 yuebuoMm rofy Ha
3aceaHiy kadenphl

CHcTeMbl aBTOMaTH3HPOBAHHOTO
NPOEKTHPOBAHUSA U IIOHCKOBOTO
KOHCTPYHPOBaHHA

[lpoTokoa oT __ 2024 1. Ne
3ag. xadeapoit Lllepbakos Makcum
BrnagumupoBuy

INpencemarens HMC
/ /

[poTokon saceanus HMC o __
2024 r. Ne__
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B CTPYKTYPE OBPA3OBATE.)I}-HOI/1 [IPOrPAMMb

UMOo KAK
TopbIX OCBOEHHE aHHOI JMCUHILTHIET (moayast) HeoGxon

: MHTENIEKTa
MoGuIbHEIE 1 CETEBBIC apXHTEKTYPB! KOMILIEKCHBIX CHCTEM MCKYCCTBEHHOTO

i a
2.2.2|Ynpaenene npoeKTaMK pa3paboTkH CHCTEM MCKYCCTBEHHOTO WHTEIIEKT

2.2.3|dunocodms METONOTIOTHs HAYKH

it K < nHOft paboThl
2.2.4lemonHeHue W 3aIUTa BbIMTYCKHOH KBIH(HKALHO

‘ HILTHHBI
] / 3VJBTATE OCBOEHHA JHCI

1051 OBYYAIOILIEIOCH, ©®OPMHIPYEMBIE B PE

r SPOIEE (MOAYJIA I PAKTHKH)

5 eHHOHAY4HBIE,
OIIK-1: Cniocoden CAMOCTOATENLHO npHodpeTaTh, pa3BuBaTh H npuMeHATb yiaTeMaTHYecKHe, ecTecTB HHOHA)

: ¥ cJ1e B HOBO# HIH
cOUMANBHO-IKOHOMHUYECKHE 1 npo:beccuuna.ﬂbnble 3HAHNAA 118 peleHHH HecTaHAAPTHBIX 32124, B TOM 4H
He3HaKoMoil cpeae H B MesKIHCIHIIHHAPHOM KOHTEKCTE]

- > V14 1K 1 rpee U 6
OITK-1.2: Pewaem HecmaHoapmtvie npogheccuoHaIbHbie sadaui, 8 MOM Ylucie 6 HOGoU Wil He3HAKOMOou cpeoe i
MeNCOUCYURTUHAPHOM KOHMEKCHIE, € npuMeHeHueM MameMamuyecKux, ecmecmeeHHoRA) YHbIX, COYUAT
npogheccuoHanbHbIX 3HAHUIL

PeaynbTarhl 00y1eHHs: OIK-1.2. 3.1: 3HaeT: METObI PELICHHA HecTaHAapTHBIX NP
HE3HEKDMOF! cpene HB MGKHHCUI’IHHHHEIPHOM KOHTEKCTE, C NPHM
5KOHOMMYECKHX H Mpo(eccHOHANBHBIX 3HAHHH.

OIMK-1.2. V.1:YMeeT: NPUMEHATH Ha MPaKTHK
WK HE3HAKOMO

bHO-3KOHOMU yeckux u

otheCcCHOHATBHBIX 3a1ay, B TOM YHCIE B HOBO#H HIH
eHeHHEeM MaTeMaTHYECKHX, ecTecTBEHHOHAY4HBIX, coLHaATLHO-

& MeTO bl PELIEHHA HECTAHIAPTHRIX npodecCHOHATBHBIX 3a71a4, B TOM YHCIC B HOBOH
il cpene u B MEKIHCIMIUTHHAPHOM KOHTEKCTE, C MPHUMEHEHHEM MATEMAaTHUECKHX, ECTECTBEHHOHAY U HBIX, COLHATBHO-
5KOHOMMUYECKHX M Mpo(ecCHOHANbHBIX 3HaHHH.

OITK-1.2. B.1: Bnageer nappikamMu: IPHMEHCHHA HHCTPYMEHTOB H MporpaMMHOro obecrney
npodpeccHOHANBLHEIX 3anad, B TOM yyc/e B HOBOI MM HE3HAKOMOIt ¢
MATCMATHUECKHX, ECTECTBEHHOHAYYHEIX, COLHAILHO

eHHA peleHHA HecTaHIapTHBIX
peac v B ME/KJHCUHIL/IMHApHOM KOHTEKCTE,

-3KOHOMMUYECKHX M Mpo(hecCHOHAIBHBIX 3HAHMH.
OI1K-1.3: Peanusyem nooxo0bl Meopemu4eckozo u sKkcnep
desmenbHOCHY, 6 MOM Hucae 8 HOGOU Ul He3HAKOMOI CPede 1 6 MENCOUCYUNTUHAPHONM KOHMEKCTE,

PeaynpTarhl 00yHeHHA: OIK-1.3. 3.1: 3HaeT: MOAXObl TEOPETUIECKOTO H IKCMEPUMEH
npoecCHOHANBHOM NEATENLHOCT

¢ npUMeHeHHEM

AMEHIMAIBHO20 UCCNe006anus 00beKmos npogheccuoHanbHol

TaNbHOTO UCCTIEIOBaHHA 00BEKTOB
1, B TOM YHCIE B HOBOH HIH He3HAKOMOT! CpE/e M B MEMKIMCLIMILTHHAPHOM KOHTEKCTE.

OTIK-1.3. ¥.1:YMeer: NpHMEHATh PasiHUHble MOIEIH H METOIbl TEOPETHUECKOrO ¥ IKCIEPUMEHTATIBHOTO HccreI0BaHus 00BEKTOB
npogpeccHOHANBHOI AEATENBHOCTH, B TOM 1HCIIE B HOBO} WM HE3HAKOMOI CPeie U B MEXTHCLMILITHHAPHOM KOHTEKCTE.

OIK-1.3. B.1: Braneer HaBpIKaMH: NPAMEHCHHA MHCTPYMEHTOB H MPOrpaMMHOTO oBecrieuenus 41 NPOBEICHUA TEOPETHHECKHX M

BKCHEPHMBHT&I’[EHB]X HCCHGHOB&HHFI 00BEKTOB ﬂpO(l)GCCHOHaHbHO]‘r‘i IEeATENLHOCTH, B TOM yuclie B HOBOH HITH HE3HAKOMOH cpene u B
MEXIUCLIMTIIIHHAPHOM KOHTEKCTE,

OTIK-2: Cnocoben pa3padaTbIBaTL OPHIHHAILHBIE ANrOPUTMEI H 1T

pOl'paMMHble cpeacTea, B TOM 4HCaE C HCNO/Ib30BAHHEM
cOBpeMEHHBIX HHTEUIEKTYAJIbHbIX TEXHOJOI'H

i, A5t peuenusi NPO(QecCHOHATBHIX 3A1AH;
OIIK-2.1: [Ipumensem cogpementble UHMeANeKMyanbHble MeXHON02uU ONA
Pesynbrathl 00yuenus: OTIK-
3ajad.

peuienis npogheccuonaibHbLx 3a0ad4.
9.1. 3.1; 3HAET: MHTEJUICKTYAIbHbBIE TEXHONOIUH, METOLI U

T0/1X0/1b1 U1 PELLEHH TTPOQECCHOHATBHEIX

OIK-2.1. V.1:YMeeT: NpUMEHATh HHTEJUIEKTYAILHEIC TeXHOJIOTHH, METOIBI 1 MOIXO01b! A71A PeLIeHHA npodeccHoHanb
OIK-2.1. B.1: Bnazeer HABBIKAMM: TPUMEHCHHA COBPEMEHHE

HBIX 3a1a4.
IX UHTE/UIEKTYaAJIbHbBIX TeXHOJIOTUH 1 pe
3aja4.

meHua npodeccHoHalbHBIX




OITK-2.2: OBocHogbigaen gu160p COBPEMEHHBIX UHMENTEKMYAIbHbLY MEXHON02UT U RPOZPAMMHOI Cpedsl npu pazpabomke
OPUZUHATLHBIX NPOZPAMMHBIX CPEOCIE OJIA PEWEHUA NPOPECCUONATbHBIX 3a0a4.

Peszynerarel 00yuenus: OIK-2.2. 3.1: 3naer: BapMaHThl COBPEMEHHbBIX HHTE/UICKTYaNbHBIX TEXHOJIOTHI 1 IpOrpaMMHEIX cpef
TPMMEHSEMBIX MPH Pa3paboTKe OPUrHHATBHBIX POrPAMMHBIX CPEACTB V1A PELUEHHA MPO(ECCHOHAIBHBIX 3a1ad.

OI1K-2.2. V.1:VmMeeT: 060CHOBBIBATH BHIOOP COBPEMEHHBIX HHTEIUIEKTYaIbHBIX TEXHOJIOTHIT H MPOrPaMMHOI CPEZIbI MpH paspaboTke
OPUMTHHAIBHBIX POTPAMMHBIX CPEJCTB IS PEIIEHHS NPO(ecCHOHATBHBIX 3a1a4.

OIMK-2.2. B.1: Bnageer HaBbIKAMH; MHTErPALHH COBPEMEHHBIX MHTEMIEKTYANbHBIX TEXHOIOTHH U NPOrPaMMHLIX Cpel NpH
pa3paboTKe OPUrMHANBHBIX IPOrPAMMHBIX CPEJICTB VIS PelleH s MPO(eccHOHATBHBIX 3a/1au.

OI1K-2.3: Pazpabamelsaem opuzuHaIbHble NPOZPAMMHbIE CPEOCNIEA, 6 MOM HUCTE C UCHONb306ANUEM COBPEMEHHBLY
UHMENNEKMYAIbHOIX INEXHON02UT, O peutenis nPOeccUoRanbiblx 3a0ay.

Pesynerarel 0Gyyenns: OTK-2.3. 3.1: 3HaeT: BapHaHTbl HHCTPYMEHTAIBHBIX CPEACTE VLA pazpaboTKH OPUTHHATBHEIX POTPAMMHbIX
CPEICTB, B TOM YHCJIE C HCTIOIb30BAHHEM COBPEMEHHBIX HHTE/IIEKTYabHBIX TEXHOMOTHHA, [ pelieHus npoecCHOHANBHBIX 3a1ady.
OIK-2.3. V.1: YMeer: pa3pabaThiBaTh OPHIHHA/IBHBIE TPOrPAMMHBIE CPEJICTBA, B TOM YHCIIE C MCTIONE30BAHHEM COBPEMEHHDIX
HHTEJIEKTYaJIbHEIX TEXHOJIOTHIL, [T peleHus npo()ecCHOHABHBIX 3a/1a4.

OTIK-2.3. B.1: BnajieeT HARLIKAMH: HCTIONB30BAHMSA COBPEMEHHBIX HHTEEKTYaNbHBIX TEXHOIOTHIT 1 paspaboTKH OPHTHHAIBHEIX
TMIPOrpaMMHBIX CPEJCTB [UIA pelieHis Npo)ecCHOHANBHBIX 3a1a4.

OIIK-6: CnocoGen pa3padaTeIBaTh KOMIOHEHTbI POrPAMMHO-ANNAPATHLIX KOMILIEKCOB o06padoTkn MHPOPMALMH H
ABTOMATH3HPOBAHHOIO MPOEKTHPOBAHNS;

OIK-6.1; Paspabameisaem annapamusie cpedcmea u RAAm@opMsl uHGpacmpykmypel UHEPOPMAYUOHHBLX MEXHON02UI, 6UdbL,
HazZHAUeHUe, APXUMEKMYpY, Menmodbl pazpabomKu u AOMUNUCMPUPOBAHUS NPOZPAMMHO-ANNAPAMHBIX KOMRIEKCOE obvexma
npogheccuoHansHoll deanensHocmil.

Peaynpratsl 06yuenns: OITK-6.1.3.1: 3naet: apHaHThl  anmnapaTHble CPEACTBA H nnathopMbl HHPPACTPYKTYPBI HHPOPMALMOHHBIX
TeXHONOTHI, BB, HA3HAUCHHE, APXMTEKTYPY, METOMBI Pa3paboTKH U ATMMHNCTPHPOBAHHA MPOrPaMMHO-ANTMAPATHEIX KOMIIEKCOB
o0beKTa npodecCHOHANEHOI AEsTENBHOCTH.

OI1K-6.1.Y.1:VMeer: pazpabarsiBarh annapaTHele CPEACTBA H MIATQOPMEL HHPACTPYKTYpbl HHPOPMALMOHHBIX TEXHOJIOTHI H
TPHMEHATE, METOABI Pa3paboTKK M aAMHHHCTPHPOBAHMS NPOrPaMMHO-ANNAapaTHBIX KOMIIEKCOB ofBexTa npodeccHOHANbHOM
NeATENBHOCTH.

OI1K-6.1.B.1: BnaneeT HaBbIKaMi: HCIIONb30BAHUA COBPEMEHHBIX TEXHOJIOTHI 71 MPOEKTHPOBAHUS 1 pa3paboTKH anmnapaTHbIX
cpecTB 1 niatdopM HHPPACTPYKTYphi MHGBOPMAUHOHHBIX TEXHONIOTHH, IPOrPAMMHO-aNMapaTHEIX KOMIIEKCOB ofbekra
npodeccHOHaMBHOMN AEATENBHOCTH.

OIK-2HUP: CnocofeH afanTHPOBAThL M NPHMEHATL HA MPAKTHKE KIACCHYECKHE H HOBbIC HAYHbIE IPHHIMNLL H MeTOAbI
HeCAeN0BAHMIL A5 pelieHHs 3a1a4 B 00/1aCTH CO3JAHHSA H MPHMEHEeHHS TeXHOJOTHIl B CHCTEM HCKYCCTBEHHOr0 HHTEe/VIEKTa H
METOAbI HCCIeA0BAHHI

OITK-2HHP.1: Adanmupyem u3secmuvle HAy4Hble NPUHYUNbE U MEmMOObI UCCACO0GAHUI C YenblO UX RPAKIMUUEcKo20 npUMeHeHUs

Pesynpratsl 06yuenns: OTTK-2MAP.1. 3-1. 3xHaeT QyHAaMeHTaNbHbIE Hay HbIE TPHHIHMIEL H METOAEL HCCIeI0BaHHI
OIK-2MWP.1. Y-1. YMeeT afanTHpoBaTh ¢ LEbI0 NPAKTHYECKOT0 NPUMEHEHHS DYHIAMEHTAILHBIC H HOBEIC HAYUHBIS PHHLUMAIILL "
METO/Ibl HCCIEI0BAHHH

OITK-2HHP.2: Pewaem npocheccuonanbiivie 3a0auu HA 0CHOBE NPUMEHEHUS HOBLIX HAVYHBIX RPUHYUROG U Memo0og UCCAeO08AHUA

Peaynnrarel 06yuenus: OTK-2UMP.2. 3-1. 3naeT 0cOGEHHOCTH PELIEHNA npodecCHOHANBHBIE 3a/Ia4H HA OCHOBE NPUMEHEHHS HOBBIX
HayYHBIX MPHHLUIIOB H METOJ0B HCCIIEI0BAHHA

OIK-2UHMP.2. V-1. YMeer pazpabareiBaTh, KOHTPOIHPOBATH, OLEHHBATE U MCCIEN0BATL KOMIOHEHTLI npodeccHoHaIbHOH
AEATENLHOCTH; TTAHMPOBATH CAMOCTOATE/bHYIO ISTeIbHOCTb B PELIEHIH NPO(ECCHOHAbHbIX 3a/1ad

OIK-3UUP: Criocofel MCNOJIL30BATL METOALI HAYYHBIX HCCICJOBAHMI H MATEMATHYECKOT0 MOeIHPOBAHNA B obnacTn
NpPOEKTHPOBAHUS H YNPABJIEHHs1 CHCTEMAMHU HCKYCCTBEHHOI0 HHTE/LIEKTA

OITK-3HHP.1: Hpumensem nozueckue Memodsl u Rpiembl HAYHHO20 uccnedoeanis, MemodoNozZuecKie HPUHYUNLL COBPEMEHHOT
HAYKU, HANPABREHUA, KOHYENYIU, UCIOYHUKY SHANUA U RPUeMbl padombl ¢ HUMI, OCHOBHbLE ocobenHoCmU HAYYHO20 Memada
NO3HAHUSA, NPOZPAMMHO-Yee6ble MemoObl PeUieHts. HaY HbIX RpobneM & npogheccuonanbHoll deamenpbHoCmu

Peaynpratel 06yuenns: OTTK-3MKP.1. 3-1. 3HaeT JOrM4ecKue METObl H MPHUEMBI HAYUHOTO HCCIIE/IOBAHUS; METONOTOTHUECKHE
TPHHLHITEI COBPEMEHHOI HayKM, HANpPaB/IeH!s, KOHUETILHH, HCTOUHUKH 3HAHUA U [IPUEMBI paboThI ¢ HUMMU; OCHOBHbIE 0COOCHHOCTH
HAayYHOT0 METO/A MO3HAHHA; MPOTPAMMHO-LIE/IeBkIe METOIbI PEIIEHNs Hay THBIX po6seM; OCHOBBI MOJIENTHPOBAHHS YIIPABICHYECKHX
pelIeHuit; IMHAMHYecKHe ONTHMH3AIMOHHEIC MOZISITH; MaTeMATHIECKHE MOZIC/IH ONTUMANBHOIO YIpaBAeHUA JJIA HelPepbIBHEIX H
JMCKPETHBIX NPOLIECCOB, HX CPABHUTENBHbIH AHAIH3; MHOTOKPUTEPHABHBIC MCTO/LbI IPUHATHA peleHui B npodeccHoHanbLHOM
JeATeNEHOCTH

OIK-3UMP.1. V-1. YMeeT NpHUMEHATh JIOTHIECKHE METO/Ib H MIPHEMbI HAYTHOTO HCCIIE/IOBAHUSA; METOJIONIOTHHECKHE TIPHHLMIIE
COBPEMEHHOIi HAYKH, KOHLENLMH, MCTOYHHKH 3HAHWA ¥ NPHUEMBI paBOoTBI C HUMH; OCHOBHBIE METO/IA HayHHOTO TIO3HAHNUA,
MpOrpaMMHO-LIENEBBIE METO/Ibl PELISHHA HAYHHBIX npo6eM; OCHOBBI MOJIETUPOBAHUS YIIPABICHUECKUX pelueHuil; IMHAMMYECKHE
ONTUMH3ALMOHHBIE MOIENH, MATEMATHIECKHE MOIETH ONTUMANLHOTO YNPaBNeH!s JIA HEMPEPLIBHBIX 1 NHCKPETHBIX MPOLECCOB, HX
CpaBHUTENLHBIN AHAIM3; MHOTOKPHTEPUAIIBHEIE MCTOIBI PHHATHS peLIeHH B MPO(eCCHOHANBHOMN JeATENBHOCTH




OIK-3HHP.2: Ocyujecmensem memodono2uueckoe 000CHOBAKIE NAYUHOZ0 lcenedosans, cozdanue u npuMenene budauomex
UCKYCCMBEHHO20 UHIMENNeKMa

Pesynbrarsl 06yuenns: OIMK-3UMP.2. 3-1. 3HaeT NpUEMBI METOLOIOTHHECKOTO 060CHOBAHHA HAYYHOTO UCCIEIOBAHHA, METOE
opraHu3salyi GHOIHOTEK HCKYCCTBEHHOTO HHTE/ICKTA

OTIK-3UWP.2. V-1. YMeeT MpoBoMTS METOIONOrHYECKOe 0O0CHOBAHUE HAYUHOTO HCCICNIOBAHNA, B TOM YyycIe NocpeacTBOM
CO3IaHMA ¥ UCTIO/b30BaHHA OHOMHOTEK HCKYCCTBEHHOIO MHTE/UICKTA

OIIK-4AMP: CriocoGeH ocymecTBasATh 3 PeKTHBHOE YNIPABJIEHHE NPOEKTAMM 1O pazpadoTie H BHEAPEHHIO CHCTEM
HCKYCCTBEHHOI0 HHTEJ/LJIEKTA

OITK-4HHP.6: Henonszyem usHogayutoHHbie 100X00bl K NPOEKMUPOEAHUIO UHGHOPMAYUOHHBLX CUCTIEM U CUCHEM UCKYCCMEEHHOZO
UHMENNeKMA; NPUHUMAEM PeueHus no ungopmamusayuu npednpusmuiil 8 YCIOGUAX HeOnpedeneHHocmu

Pesynears 06yueHus: OTK-4MKP.6. 3-1. 3HaeT HHHOBALHOHHEIC MOXOMBI K NPOEKTHPOBAHMIO MHYOPMALIHOHHEIX CHCTEM H CHCTEM
MCKYCCTBEHHOTO MHTEJIEKTa

OINK-4UUP.6. ¥-1. VMeeT NpHHAMATE pelleHHs no uHhopMaTH3alHH Npe/NPHATHH B YCIOBHAX HEOMPEeNeHHOCTH
4. CTPYKTYPA 1 COJAEPKAHHUE AMCIHUILIAHBI (MOAYJISA, NMPAKTHKH)

Koxa HanMeHOBAHNE PA3AeT0B H TeM /BHI 3aHATHS/ Cemectp / | Yacos ®dopma
| 3AHATHA Kvpc _KOHTDONA
1 Paszaen 1. Pazgen 1. OcHOBHBIE TeXHOIOTHH KHOepP(PH3IHIECKHX CHCTEM.
IndpoBbie TEHH H ABOHHHKH.
1.1 45 MHAYCTpUANTbHAS peBomioLus. YMHEe ndpoBbie hadpHKH, 1udpoBkIe 2 0
1BOMHMKY U TeHu. KuGepduzuueckue cuctembl 1 TexHonoruu. /Tema/
1.1.1 TonsTHe Kubepu3HIECKHE CHCTEMBI, KOMIIOHEHTEI  UCTOPUS PASBHTHA. 2 2 K, 3k

TeHaEHLMY HHAYCTPHH H 0611ecTBa. KOHCOPLMYM H YMHBIS LIH(DpOBbIE
¢abpuku. CkopocTs MOAEPHHU3ALHH TEXHOJOTHH, yKM3HEHHbIC LIUKJIBI 10
Anuzecy. /Jlex/

112 OCHOBBI MHAKEHEPUH KHOEPHU3NUECKHX CHCTEM. BCTpauBaeMble CHCTEMBI. 2 2 K, Ok
TIpMHUMIE ¥ [IaTGOPMBI MOCTPOEHHS LH(POBBIX TeHeH, apXUTEKTYpPbl H
THTOBBIE KOMIMOHEHTb! kKnbepdusiieckux cuctem. [IpHHIMMLL CO3AHNE
ycTpoiicTs Ha 6a3e MHKPOKOHTposuiepoB. THITE CCHCOPOB 1 AKTYaTOPOR. /Tlex/

113 MoepHu3aLus TeXHUUEeCKoi crcTeMbl. PaspaGoTka npoekTa unpoBoii TEHH. 2 4 K, 3k
[T1ab/
2 Pasaen 2. Paspen 2. Kudepdusnyeckas unxenepust. Teopus HaaexHOCTH
CHCTEMBI M KOMIIOHEHTOB.
2.1 Tunbl cpejl, BAPHAHTHI B3aUMOICHCTBHS knbephu3nIecKoii CHCTEMBI CO CPE/IOi. 2 0 K, Ok

dopmanm3anus Kudeppuzuueckux cucteM. [IpoakTHBHOE YNpPaBICHHE.
Hazie;KHOCTb TEXHUUECKHUX CHCTEM. [TOHSTHE H THITbI OTKA30B. CTeneHH 3allKThl
TexXHHYecKoil cucTeMsbl. [1peIMKTHBHAS aHATHTHKA HaIEAHOCTH TEXHHIECKHX H
TIPOrpaMMHBIX CUCTEM H KOMITOHEHTOB. MeToab! NOBLIIEHHS HAIEAKHOCTH.
/Tema/

2.1 Tums! cpejl, BAPHAHTHI B3aUMOISHCTBHA KHOephU3NIECKOi CHCTEMBI €O CPEAQi. 2 2 K, 3k
dopmanuzaLms KHGephu3NUECKUX cucTeM. MeTo/sI NPOaKTHBHOTO
ynpasieHus. /JIex/

2.1.2  |Teopus HAZEKHOCTH M KAYETCBA CUCTEM. Knaccudukauus oTka3oB. [Ipumeps! 2 2 K, Ox
OTKa30B CJIIOXKHBIX CUCTEM. MeTtoabl pac4yeTa 1 NMpOrHO3UpoBaHHuA HaOeKHOCTH
cHeTeMBL. MeToibl MOBBILEHHA HaaexHoCTH, /Jlek/

2.13 OpraHuzauus cucTeMsl copa 1 06paGoTKH AaHHbIX O (HYHKLUHMOHHPOBAHHH 2 4 K, Ok
cHcTeM Ha 6a3e MHKPOKOHTPOIIIEPOB U ceHcopoB. [1porHo3npoBaHue
HAIEKHOCTH cucTeMbl.  /J1ab/

3 Pasaen 3. Pasnen 3. Texnoorun kubeppusuuecknx cucrem. OT mpoexTa K
peaan3aumMm.
3.1 Crafuy ¥ METO/IbI NPOEKTHPOBAHUA KHOephH3HIECKUX CHCTEM. 2 0

Mozenuposanne kubephU3MIECKUX CHCTEM C HCMOJB30BAHHEM COBPEMEHHBIX
MHCTpYMeHTaIbHBIX cpescTs, /Tema/

3.3 Craauu ¥ METOZbI IPOCKTHPOBAHHS KHOEPPUIHUECKHX CHCTEM. 2 2 K, Dk
Mozenuposanue KuGepHUIMUECKUX CHCTEM C UCTIONB30BAHHEM COBPEMEHHDIX
HHCTPYMEHTANBHBIX CpeacTB. [TPHHUMITE CO3IAHHA NapaMeTPHHeCKHX cbopok
CJIOYKHBIX, MHOTOKOMITOHEHTHBIX TEXHMYECKUX CHCTEM, B TOM HHCIIE C
JICTIONb30BAHUEM TEXHONIOTMH PeBepCHHEXHUpHHTa. /JIeK/

3.1.2 Mojienu 1 METOBI aHATK3a W ONTUMH3ALMH MapaMeTPHIECKHX cbopox npu 2 2 K, Ok
npoexTHpoBanuK WG poseix neoitnnkoe B CAIIP, B TOM uncne ¢
HCIIONB30BAHHEM COBPEMEHHBIX HHTEJUICKTYaIbHbIX TEXHONOT Ui, OCHOBHBIE
cramuy ananu3a. Metosl anann3a. Tumel ananuza. BUpTYanbHbIe
MCTILITATENBHbIE NOJTHIOHEL.  /JIeK/




313 TIpoeKTHpPOBAHHE undpoBoOro NBOMHMKA CHCTEMBI. TIpoBe/ieHHC BUPTYaIbHbIX
CrBITAHKH B COBPEMEHHDBIX CAIIP. /J1ab/

4 Pasnen 4. Pazaen 4. TexHOJOIMH kndepdusnaecKnx cucrem. UHTepHET
pemeil.
4.1 Texionorny Knoepdusuueckux cucteM. Obnavnbie spiuncnenns. CepBHuc-

OpUEeHTHPOBaHHA ApXUTEKTYPA. My/IbTHArGHTHEIE CHCTEMbL. Cpenctea ¥

METOIbl KOMMYHUKALHA. TexHonOrHH ¥ MIATQOPMBL yHTepHeT Bellel [Tema/

4.1.1 Texnonorun kubepduanueckux cucteM. O6nauHbIe seruncrienni. Cepenc- 2 2
OpMeHTHPOBAHHAA apXHTEKTYpPa pacripe/eNieHHbIX CHCTEM. MynbTHArEHTHBIE

cucteMbl. CpeacTsa i METOAB! KOMMYHHKALHH. KOMIIOHEHTH! MPOrpaMMHO-
anmapaTHbIX KOMIUIEKCOB o6paboTki HHpOPMALHH 1 aBTOMATH3UPOBAHHOTO
[IpOeKTHPOBAHHA [Tex/
412 0630p rarhopM HHTEPHET geineit. KpurepHu 3¢ deKTUBHOCTH 2 i
(hyHKLMOHHPOBAHH NHGOPMALHOHHOTO oBLIeCcTRA, TCOPETHUECKHUE
npoGrembl HHPOPMATHKH, MCKYCCTBEHHOTO AHTE/IEKTa, COBPEMCHHDIS METOIbI,
¢cpescTBa, CTAHIAPTE! yHQopMaTHKY JUIA penieHus MPUKIAAHEX 3anay
pasnyHHBIX KIACCOB; MpABOBBIE, 3KOHOMMUECKHE, COLHAIBHBIE 1
[CHXONOTHUECKHE ACTICKTEL uHbopMATH3ALIHH neATeNbHOCTH OpraHu3alMoHHO
3KOHOMMUECKHX CHCTEM [Jlex/

K, Ok

7213 |lloctpoenue apXHTEKTYPBI KuGepdu3anUecKOi CHCTEME! (110 3a7a4aM). OnucaHHe 2 4 K, Ok
KOMITOHEHT CHCTEMBI, METOZIOB 1 TexHONOTHI HEOOXONUMBIX JUIA peanu3auu
cuctembl. /J1ab/
5 Paspen 5. Pazen 5. CamocTosiTeIbHAsA padoTa CTYAEHTOB
[— 5.1 5 Tom uncie /Tema/ 2 0
5.1.1 |BbImojiHEHNE KOHTPOJIBHOH PadOTHI "Co3nanue A poBoro ABOHHMKA 1 2 30 K, Ok
uudporoi TEHH cuctemsr” /Kontp.pad./
5.12 MOArOTOBKA K OTHETY nabopaTOpHBIX paboT M MPaKTHICCKUX sausuii /Cp/ 2 40
6 Pasnen 6. Pasgen 6. MpomexyToHas aTTecTalMA
6.1 & om uncne /Tema/ 2 0
6.1.1 KOHTaKTHAs padoThl C [ITIC /KoPa/ 2 0,35
6.12  |ax3aMeH [Dxzamen/ 2 5
613 |KonrponbHas padora /Kontp.pab./ 2 0,65

TIpumeuanue. CopMEl koHTpOJIst: DK — IK3aMeH, K- konTponbHas padoTa, Ko- KOHTPOBHBIH ONPOC, C3- CeMECTpOBOC 3a1ANKe, 3-3auer, Oll-
OTHYET 10 MPAKTHKES.

5. ®OH OIEHOYHbBIX CPEICTB

OrieHOUHBIE CPeaCTBa [ITAHMPYEMBIX DE3YyJIbTaTOB ofyueHus TPeJCTaB/ICHR! p Buge (OHIOB OLCHOWHBIX CpencTs (®0C),
pa3paboTaHHBIX B COOTBETCTBUH C JIOKANbHBIM HOPMATHBHBIM aKTOM YHUBEPCUTETA. ®OC moskeT ObITh PEICTABNCH B TTpuIIoIKeHHH K
paboueii nporpamMme.

OI1K-1: Criocofen caMoCTOATENbHO npuoGperats, pasBiBaTh 1 MpUMEHATH MaTeMaTHYECKHe, cCTeCTBEHHOHAYUHBIE, COLMAIBHO"
AKOHOMUUECKHE H NPOeCcCHOHANBHEIC aHAHMS AT PELIEHHA HECTAHIAPTHBIX ja/1ay, B TOM 4HCTE B HORO MK HE3HAKOMOT Cpene U B
ME3KIMCIIMITMHAPHOM KOHTEKCTE

OIl1K-1.2: Pemaer HecTaHIapTHBIE npodeccHoHaNbHBIC ja/a4yi, B TOM UUCIC B HOBOJ! H/IH HE3HAKOMOM cpele 1 B
MEMCLATLTHHAPHOM KOHTEKCTE, € NpHMEHEHHEM MaTEMaTHUECKHX, ECTECTBEHHOHAYHBIX, COLMATLHO-DKOHOMHUECKUX 1
npogeccHOHANEHBIX 3HAHWUH.

Pe3ynpTaTthl o0y4eHHs OIIK-1.2. 3.1: 35aeT: METO/bI pelueHus HECTaHAApTHBIX npocbeccuonanbnblx 3a/a4, B TOM UHC/IE B HOBOH MITH
He3HAKOMOH Cpejie ¥ B MEKIHCLHMILTHHAPHOM KOHTEKCTE, C TPUMEHEHHEM MAaTeMaTHUYECKHX, ecTecTBeHHOHAYUHBIX, COLMANBHO-
AKOHOMUYECKHX ¥ MPo(ecCHOHANBHEIX 3HAHHH.

Bonpocel ¥ 3a1aHus:

Kubepdusnuexas cucrema - KIOUEBbIE DIIEMEHTHI M TEXHONOTHH.

TIpMHLKMITB! ¥ CTAHAAPTHI MOAEPHU3ALIA TEXHUUECKOH CHCTEMBL.

Craaun pa3paboTKy NpoeKTa uupoBoit TEHU.

OcoBeHHOCTH MOJEPHU3ALMH 1 00CTYIKHBAHHS CHCTEM Ha OCHOBE JAHHBIX MOHHTOPHHIA.

Yto U3ydaeT TEOPUS HAIEKHOCTH?

Kaxie MeToIpl OLEHKH HaJC#HOCTH BbI 3naere?

I:axm: BHbl OTKa30B TeXHH‘ICCKOﬁ CHCTEMBEI Bbl znaete? anBeﬂHTE NpUMEpPBI CJIOXHOTO 0TKa3a, CKpPBITOTO OTKa3a, KOHCTPYKTHBHOI'O
TKa3a.

YK u3HEH DI MK/ 00BEKTa B COOTBETCTBHH © saxoHom Beitbynna.

Meton pacuera MTBF, AFR, WHTEHCHBHOCT OTKA3a, apameTpa noToka OTKa30B.

VpOBHHM 3alIIHTE TeXHUUECKOi CUCTEMb] ¢ TOUKH 3peHHA TexHHUYECKUX YCIOBHH 3KCTUTyaTallHH.
MeTob! OBBIILEHMs HAZIEKHOCTH TEXHIHHCCKIX CHCTEM.

MeToasl MOHHTOPHHIA rnokasaresnei HaIeKHOCTH.




Pesynerarsi 06yuenus OTK-1.2. V.1:YMeeT: npuMEHAT Ha MPAKTHKE METOMBI PEIIEHN: HECTAHAAPTHBIX PO(ECCHOHATBHBIX 3a/1at,
B TOM YMCIIE B HOBOIi MM HE3HAKOMOIi cpe/ie H B MEXUCLUITHHAPHOM KOHTEKCTE, C IPUMEHEHNEM MaTEMaTHIECKHUX,
€CTECTBEHHOHAYYHBIX, COLHANBHO-3KOHOMHUECKIX H npodeccHoHabHBIX 3HAHHUI.

Bonpocs! ¥ 3anaHmsA:

B COOTBETCTBHH ¢ BRIOpaHHOI CHCTEMOI NPOBECTH AHATIHS €€ CTPYKTYPHBI M NIAPAMETPHUUECKUH aHATH3 C TOUKH 3peHus HaJIeKHOCTH,
BHIOpaTh KOHLETILHIO MOJACPHH3ALHH H paspaBoTaTh TEXHUUECKOE 3a/aHKe Ha MONEPHH3ANHIO B COOTBETCTBHH C PE3YJIBTATAMU
aHanH3a.

Pa3paGoTaTh METO/ aHANH3A POEKTHOTO PELUCHNA € y14ETOM (U3MUECKUX NapamMeTpos Cpelbl H pabouux.

PazpaGarbiBaTh MATEMaTHYECKHE MOJIC/IH 06BEKTOB MPOEKTHPOBAHMS C LIENTBIO HCIIONL30BAHMA B CAIIP.

PaspaGoTaTh METOJ pelcHHs ypaBHEHUH MaTeMaTHYECKOH MOJIE/IH aHanM3a.

TToCTPOHTH MOENb NPEMETHOH 06acTH CATIP cpencTBaMH HCKYCCTBEHHOTO HHTE/LICKTA.

Peaynbratsl 06yuenns OTK-1.2. B.1: Bnageer HaBblkaMi: NpUMeHeHHs HHCTPYMEHTOB H NPOrpaMMHOro obecneueHuns peleHus
HECTaHAAPTHEIX MPO(ECCHOHANBHBIX 3a/1ad, B TOM HHCIIC B HOBO HJTH HE3HAKOMO# Cpesie H B MEKIMCLIMILTHHAPHOM KOHTEKCTE, €
NpUMEHEHHEM MATeMaTHYeCKHX, ECTECTBEHHOHAYHHBIX, COLMATLHO-YKOHOMHUYECKHX H POdeccHOHaNBHBIX 3HaHHWH.

Bormnpochl W 3aJaHus:

[poekTHpOBaHHE MapaMeTPHIECKNX cGopok B CAIIP. PaspaGotka napaMeTpPHUECKON MOIEH U3eTHA No YyepTeKy UK
peBEPCHHKEHHPHHT ITANIH B CPEAC CAIIP.

3aganne mapaMeTpUEECKHX 3aBUCHMOCTEH NPH MPOEKTHPOEAHUH W3AETHA.

PaGoTa ¢ TaGJIMIAMY TONB30BATEILCKUX [1APAMETPOB NPH MPOSKTHPOBAHIH, 3a/lahne 3aBMCHMOCTEH NMapaMeTpoB HU3MEIHA.
Pa3spaboTKa JHHAMHYECKOH, ananTHEHO M [apaMeTpH30BaHHOH cOOpKH KOMIIOHEHT CHCTEMBL.

PaspaGoTka MPOEKTa CUCTEMbI C MUKPOKOHTPOJIIEPAMH B COOTBETCTBHH C 33JIAHHEM C HCTIONIB30BAHHEM COBPEMEHHBIX
WMHCTPYMEHTANBHBIX CPEeACTB.

Pa3paBoTka MPOrpaMMHOTo ofecneyeHus [Ulsl yrparieHus MHKPOKOHTPOJLIEPOM B COBPEMEHHBIX MAKETax. Jlns MUKPOKOHTPOJIIEPOB
AMD c ucrions3oaHuenm cpeapl Arduino IDE win paciunpenue Visual Studio - Visual Micro.

Paspa6oTka IpOrpaMMHOro obecrneuenns i ynpasjieHns MMKPOKOHTPOJIIEPOM B COBPEMEHHBIX MAKeTaX. J1ns MHKPOKOHTPOMIEPOB
ARM ¢ ucnons30Banuem cpenbl Visual Studio.

OIIK-1.3: Peanusyer NOAXOAbl TEOPETHYECKOTO U SKCIIEPHMEHTAIIEHOTO JCCITeIOBAHMS 06BEKTOB PO ecCHOHATEHOM
JEATENBHOCTH, B TOM YHC/IE B HOBOH WM HE3HAKOMO# Cpelie H B MEKAHUCIMIITHHAPHOM KOHTEKCTE.

Pesynbratel 06yuenns OIK-1.3.3.1: 3HaeT: MOAXO0Ab! TEOPETHUECKOrO H IKCTIEPHUMEHTATIBHOTO HCCIICNOBAHHA 00BEKTOB
npod)ecCHOHANLHOMN IEATENBHOCTH, B TOM HHCIE B HOBOIT HJTH HE3HAKOMOI1 Cpefie M B MeXAMCLHIITHHAPHOM KOHTEKCTE.
Bonpocel 1 3ananus:

MeTo/pl MOCTPOEHHS FTEOMETPHMUECKUX H MATEMATHECKHX MOJIenei i rapamMeTpiyeckix cO0poK NpH NPOEKTHPOBAHHH UK POBLIX
neoitnukos B CATIP

Tunet CAIIP 1 opraHu3als CHCTEM YIIPaBNIEHMA KHIHEHHBIM LIHKIIOM CHCTEMBI

OCHOBHbIE HTEPALMH PELICHHA 331241 aHATH3A KOMMOHEHT H c6OpPOK TEXHHUYECKHX CHCTEM CTALHOHAPHEIX H HECTALMOHAPHBIX
3aaaqax.

OcoBeHHOCTH TOCTAHOBKHM 3a/1a4 MPY Pa3HBIX YC/IOBHAX U HA PA3HBIX YPOBHAX MPOEKTHPOBAHHA

MeTo/bl ONTUMH3AIMH IPOEKTHOTO PEIIEHUA

MeTo/1b! MOBBILUEHHS HANEKHOCTH TEXHHYECKOH CHCTEMBIL, THITBI 3ALIHTEL

VYnpyronnactuyeckoe 1eopMHPOBAHHME N0 MOACTAM Muzeca u [Ipykepa-Tlparepa

Pacu@Thl HA IPOYHOCTE MPH CTATHYECKOM H IMHAMHMYECKOM HArpyKEHHH

3anauu pacuéra KOHTAKTHOTO B3aUMOJAEHCTBUA.

PacuéT TemIoBbIX PEKHUMOB, TEINIONIOTEPh, TEMNCPATYPHEIX neopMatmii aeTanell 1 KOHCTPYKUM.

B bICOKOMPOU3BOAMTE/IbHbIE BEIMHCICHHA (HPC).

PesyneTatsl 06yuenns OIK-1.3. V.1:YMeeT: NPUMEHATE PasiuiHbIC MOZENH W METOIBl TEOPETHUYECKOrO H IKCIEPHMEHTANILHOTO
yceej0BaHnA OGBEKTOB MPO(ECCHOHANLHO NeATELHOCTH, B TOM HHCIC B HOBO#1 M/l HE3HAKOMOIA cpesie U B MEXAUCUUIUIHHAPHOM
KOHTEKCTE.,

Bormpocs! ¥ 3a1aHHA:

BLIOMpaTh METO/Ibl CHHTE32 NTapaMETPHECKHIX cBOpOK B 3aBUCUMOCTH OT 3a1a4H.

BpIGuparh METO/Ibl aHATTM3a MPOCKTHBIX pemennii B CATIP B 3aBMCUMOCTH OT 3a/1a4H.

Boifiparh HHCTPYMEHTANBHbIE CPE/ICTRA A peanu3allii POCKTOR TNPUHLHTHATIBHBIX 3ICKTPHIECKHX CXEM YCTPOHCTE C
MHKPOKOHTPOJUIEpAMHU

BbiGHpaTh MHCTPYMEHTATBHBIE CPE/ICTBA 1A peall3alui [IPOEKTOR ¢ yIpaBleHHeM MHKPOKOHTPOJLIEpaMH.

Pesyaptatsl 06ydenus OTNK-1.3. B.1: BnaneeT HaBbIkaMu: NpUMEHEH!s HHCTPYMEHTOB H NpOrpaMMHOro obecnevyeHus ans
TNIPOBE/IEHHS TCOPETHHECKHX  H IKCIIEPUMEHTAIBHBIX ucceoBaHuil 06beKTOB MpodecCHOHaNbHOT AEATENLHOCTH, B TOM HHCIC B
HOBO#T WTH HE3HAKOMOH cpejie M B MEKIUCIMIIIHHAPHOM KOHTEKCTE.

Bonpock! ¥ 3aaaHus:

[IpHUMeHeHHE HHCTPYMEHTAIBHBIX CPEACTR IS CO3/1aHNA LM POBLIX NBOHHUKOB KOMIIOHEHT H COOPOK CIOAKHEIX TEeXHHYECKHX
CHCTeM, IPOBE/ICHNE AHATH3a U ONTHMHU3ALMH MPOSKTHOTO PelleHIi cpencrBamu CATIP.

[poBeaeHHe BUPTYANbHBIX HCIIBITAHUH U3IENNA. dopmanu3alug 3a8a4H CTATHIECKOT0 aHaM3a HanpskeHni U negopmaluii MOAEH
uzaenus B CAIIP, o6ocHOBaHKE BHIOPAHHBEIX MATEPHATIOR, 3aBMCUMOCTEH, HAarpy30K, ONTHMH3aLUA H3AEUA B CAITIP.

Pa3paGoTKy NPOrpaMM yrpas/ieHns MUKPOKOHTPONIICPAMH, B TOM yuce ¢ JMCTAHLMOHHBIM YIIPaBICHHCM.

PazpafoTka MpoeKTa CUCTEMBI B CPEIE MOIENMPOBAHHA anekTpokoMrioHent. OGocHOBaHNe BbIOPAHHLIX KOMMOHEHT.




OR LV SAFR VA

PaspafoTka nporpaMmHoro obecrieueHns. ITpoBeeHNe BUPTYANbHBIX HCTIBITAHMH paboToCcnocoOHOCTH NPOEKTa YCTPOHUCTBA B Cpee
MOJICTUPOBAHMS.

Peanu3alys NpOTOTHIIA CHCTEMBI cBopa M 06paboTKH JaHHBIX 0 PYHKIMOHMPOBAHNM CHCTEM Ha 0a3e CEHCOPOB H MHKPOKOHTPOILIEPOB
AMD, STM unu ap. BapuaHTbl TEM NPOEKTOB: KBAaIPOMO/ C IHCTAHLHOHHBIM ynpas/ieHneM(8MOTOPOB), aBTOHOMHBII KBAJPOTION
“kowka”(12 MOTOPOB) CHCTEMa aBTOMATHYECKOTO MOJIMBA PacTeHHH, CHCTeMa IMHaMuueckoro ynpasienus RGB neutoii, cuctema
MOHHTOPHHIA TEMIIEPATYPbI, BIAKHOCTH, 3ara30BAHHOCTH MOMEIIEHHs, CHCTEMA YTpaBieHus GuoHnieckoii pykoit InMoov,
aBTOHOMHas MIaT(opMa BHEOPOIKHHUK.

OTIK-2: CriocobeH pa3padarhiBaTh OpMrHHAIBHBIE ATOPUTME] H NIPOrPaMMHBIE CPEJICTBA, B TOM YHCIIE ¢ HCMONL30BaHHEM
COBPEMEHHEIX MHTE/IJIEKTYANEHEIX TEXHOIOT|HA, /s pelieHns npod)ecCHOHaIBHEIX 3a1ay;

OITK-2.1 IpyMeHseT COBpeMeHHBIe HHTEIIEKTYATbHbIE TEXHOJIOTHH I PEIIEHHS npod)ecCHOHANBHBIX 3a1a4.

PeaynbraTsl 00yueHus OITK-2.1. 3.1: 3HaeT: HHTE/IEKTYabHbIC TEXHOJIOTHH, METO/bI H MOAXO/bI JUTA PELICHHA npodeccHoHaNbHBIX
3aj1au.

Bomnpoce! H 3anaHus:

[NepeyHcnTe OCHOBHBIE 3aa4H B KHOEp(H3MUECKUX CHCTEMAX, 1A PellleH s KOTOPBIX LeNeco00pasHo HCMoNb30BaTh METO/LEI
MCKYCCTBEHHOTO MHTEIIEKTA.

[pe MKTHBHAS aHATUTHKA MOKa3aTesell H peXKUMOB (yHKUMOHHPOBAHUS TeXHUYECKOH U kubephuznueckoil CHCTEMBI
[TpoakTHBHOE yrpaBieHHe KHOephHU3HIECKUMH CHCTEMAMH.

MyIETHATEHTHbIE CUCTEMBI H KOMMYHHKATHBHBIE AKTBI.

MeToap! aHanM3a GONBIINX AAHHBIX U UX MPUMEHEHHA B KHOephu3nuecKue CUCTEMax.

3amauy pemaemMble ¢ UCMOIb30BaHUEM METO/IOB AHANIH3a GONMBINMX AAHHBIX B KHOEPQU3HICCKHX CHCTEMAX MPH NPOCKTHPOBAHUH,
MOJIEpHHM3ALMH H YNIPABJICHHH,

PesynpTarel 06yueHns OIIK-2.1. Y.1:YMeeT: NpUMEHATE HHTEIIEKTYa/lbHBIE TEXHONOTHH, METOABI H MOAXOARL T peleHus
npodeccHoHaMEHBIX 3aaa4.

Bonpocs! 1 3ananus:

Pa3paboTaTh MOJIETH TIpEACTABJICHHS 3HAHMI O peaMeTHOH 06/1acTH Ha OCHOBE NAHHBIX coOMpaeMBbIX B [IPOIECCE MOHHTOPHHTA IS
NpeJHKTHBHOTO aHAIH3a COCTOAHMA TEXHHYECKOH CHCTEMBL.

Pa3paGoTaTh KOHUETLMIO IPOAKTUBHOTO YNparieHus Kubepduanieckoi CHCTEMBI ¢ PUMEHECHHEM METOZIOB MCKYCCTBEHHOTO
HHTE/IeKTA.

Peaynerars 06yuexns OIIK-2.1. B.1: Braneer HaBpIKaMi: MPHMEHEHHA COBPEMEHHBIX HHTE/INEKTYANLHEIX TEXHOJIOTHIA /18 pelleHuns
npodeccHOHaNBHBIX 3a1ad.

Bonpocsl ¥ 3aiaHid: B cOOTBETCTBUY C 3a[]aHUE, HA PEANIbHOH YCTaHOBKE, POBECTH JMCTaHLHOHHBIHA cOop 1 00paboTKY HaHHBIX €
YCTpPOICTB, B TOM 4HCJIE B PEKUME PEanbHOro BpeMeHH. [TpoBecTH pasBeIouHbBIX aHANIH3 co0HMpaeMEIX TaHHbIX, 000CHOBATh
arperauyio Ui yIaleHHe JaHHBIX, POBECTH AHAIN3 KOPPENsLHMH JaHHEIX. DOPMAnU30BATh MOCTAHOBKY 3a/a'i aHaIH3a JIAHHbIX
(3agaua KaaccH(HKALIMH HIIH PErPECCHH), BLIOPATh METOM aHANN3a JaHHBIX H PEUIUTE 3a1ady KaccH(pMKAUMH HIIH TIPOTHO3UPOBAHHA
nokasareliei.

OITK-2.2 O60CcHOBBIBAET BLIGOP COBPEMEHHBIX HHTEJUIEKTYATbHBIX TEXHOJIOTHHA U MPOrPaMMHOH CPe/lbl pH paspaboTke
OPHIrMHANIBHBIX TIPOTPAMMHBIX CPEICTB UIA PELICHHs MPO(ECCHOHANBHBIX 3aaM.

Peaynerarsl 00yuenns OITK-2.2. 3.1: 3HaeT: BapHaHTbl COBPEMCHHBIX HHTEJUICKTYaNbHEIX TEXHOJIOTHI M POrpaMMHBIX cpell
NPUMEHAEMBIX [P pa3paboTKe OPHIMHATIEHBIX IPOrPAMMHBIX CPEACTB Ul PeleHH npo)ecCHOHANBHEBIX 3a/1a4.

TIpHHUMIIEI TOCTPOSHUS M OCHOBHBIE KOMIIOHEHTB! LM(POBEIX TEHEH.

Bonpoce! ¥ 3amanus:

CTaJHH, NPOEKTHEIE MPOLEAYPHI H ONepaluy NPOEKTHPOBaHAE LM(IPOBOH TCHH.

Turbl CEHCOPOR M aKTYaTOPOB.

THMEI MEKPOKOHTPOJUIEPOB M KIIACCHI PELIASMBIX 3aa4.

BeTpanBaemsie CHCTEMB! OCHOBHBIE XapPaKTEPHCTHKH H KOMIIOHEHTBI.

VIHTeeKTyabHbIe TEXHOIOTHH PHMEHSEMbIE IPH MPOEKTHPOBAHHH HOBOI TEXHUUECKOH CHCTEMBI.

TTaKeTbl COBPEMEHHBIX MPOrPaMMbl [IPUMEHSEMBIE NPH NPOEKTHPOBAHNE HOBOH TEXHHYECKOH CHCTEMBI.

Cospementbie CATIP pocciickoro MpoH3BOICTEA, PUMEHAEMBbIE Ha MPENPUATHAX, U 3a/1a41, PELIAEMBIC C HCTIONL30BAHHEM STHX
CAITP.

JlaiiTe onpezneneHue NoHATHA UNGPOBOH NBOHHHUK.

JlaiiTe onpeaeseHie NOHATHA LMGpPOBas TeHb.

[TpUHLMIIEL MOLEPHH3ALMH TEXHHUECKOH CUCTEMBI H TEXHOJIOTHH.

PesynbTarsl 06y4enus OIK-2.2. ¥.1:¥YmeeT: 000CHOBLIBATH BEIGOP COBPEMEHHBIX MHTEJIIEKTYANBHBIX TEXHOOTHH H nporpaMMHOI
cpelsl MpH pas3pafoTke OPUTHHATBHBIX MPOTPAMMHBIX CPECTB A PELUCHHA npodeccHoHaBHBIX 3a1ay.

Bonpocel 1 3a1aHus:

OB60cHOBaTH BEIGOP KOMIOHEHT KuOeppu3nIeKoi CHCTEMBI.

OGocHOBaTh BEIGOP METO1A aHAIM3a ¥ MHTEPNPETUPOBATE Pe3yNLTAThl AHATIU3A MIPOCKTHOTO PELIEHUA.

06OCHOBATH BEIOOP Cpeabl NPOEKTHPOBAHHS CIOMKHOH TEXHHUECKO#H CHCTEMBI M €8 NPOrpaMMHOTO obecneyeHHs.

Pesynpratel 06yyenns OITK-2.2. B.1: BiajeeT HaBbIKaAMH: HHTErPALMK COBPCMCHHBIX HHTE/ICKTYATbHBIX TEXHOJIOTHH 1
MpOrpaMMHBIX Cpell NpH pa3paboTke OPUTHHAIBHBIX POTPAMMHBIX CPENCTB A7l PELCHHA npodeccHOHANBHEBIX 33124,
Bompocs! 1 3ananus: OB0CHOBATE BEIOOP METO1a MCKYCCTBEHHOIO HHTEIIIEKTE, 1enecoobpa3Horo K NpHMEHEHHIO B PELIEHHH




g ot

nafau B KuOephU3UIECKHX CUCTEMAX, OMTMCATh METOIBI HHTETPAUMH C CYLUECTBYIOIMMH PELICHHAMH (ERP, CRM, SCADA,
CAD/CAM/CAE).

OI1K-2.3 Pa3pabaThiBacT OpUIHHAIBHBIE POTrPAMMHbIC CPEICTBA, B TOM UHCIIE C HCTIOTB30BAHHEM COBPEMEHHBIX HHTEIUICKTYATLHBIX
TEXHOJIOTHH, [T pelieHud npodeccHoHalbHEIX 3a/1au.

PesyapTarsl 06yuenus OITK-2.3, 3.1: 3uaeT: BapHaHTbl HHCTPYMEHTAIbHbIX CPEICTB NIA pa3paboTKHU OPHrHHANEHEIX POrPAMMHBIX
CPEJICTB, B TOM YHCITE C MCTIONL30BAHHEM COBPEMEHHBIX HHTE/IEKTYATbHBIX TEXHONIOTHH, IUIA PelIeHH npogecCHOHAIBHBIX 3a71a4.
Pa3paboTku naaTGOpMeHHBIX PELIEHHI TeXHONOTHH HHTEPHET Bellei.

Bonpoce! ¥ 3ananus:

Tl apXUTEKTYp KMOEpHH3UIECKHX CHCTEM M METO/Ibl POEKTUPOBAHMS MYJIbTHArCHTHBIX CHCTEM B TCXHOOTHAX HHTEPHET Belleil.
TpuHLMnEl nOcTpoeHne U GyHkHLoHUpoBaHua IoT-nnargopma 1 M2ZM-peutenus 1 D2D. Crangapt «ISO/IEC 30141:2018. Internet
of Things — Reference Architecture»

0630p hyHKUMI U cpaBHEHHE NpoMblUTeHHbIX miaTgopm: ThingWorx, Kaa ot CyberVision, Node-RED, Kubernetes, SmartUnity,
HPE, inONE, AggreGate, T1-Navi, Amazon Web Services (AWS), Microsoft Azure, Google Cloud Platform, Artik or Samsung
Electronics, Cisco Cloud Connect, Salesforce Cloud, Watson u BlueMix ot IBM, OpenStack.

Cpenbl paspabOTKH CHCTEM ¢ AHCTAHIMOHHEIM MOHHTOPHHIOM, KOHTPONIEM H YIPARIEHHEM.

Pesynbrarsl o6yuenus OTTK-2.3. V.1:VMeeT: pa3spadarbiBaTh OPUrHHAIILHBIC IPOrPAMMHBIC CPE/ICTBA, B TOM HHCIIE € HCIMOMB30BAHHEM
COBPEMEHHBIX HHTEIUTEKTYTLHBIX TEXHOMOTHIA, JUIsl PELeH s MPOGEecCHOHANBHBIX 3a/1a4.
Bonpock! M 3a1aHHA: MPUBECTH ONUCAHHE AJITOPUTMOB U METO/IOB PEA/I30BAHHBIX B OIIK-2.1. B.1.

PesyneTarel o6yuerns OI1K-2.3. B.1: Bnageer HaBbIKaMH: MCIIOJIb30BAHHA COBPEMEHHBIX HHTEICKTYANbHBIX TEXHOOTHI /1A
pa3paGoTKN OPUTHHANBHBIX POTPAMMHBIX CPELCTB JUIA PeleHus NpodeccHOHANBHEIX 3a/1a1.
Bonpockl M 3aJaHKs: 1aTh KOMMEHTAPUH 110 PE3YNBTATaM IPMMEHEHHA METO/I0B M AITOPHTMAM PEaNM30BaHHBIM B OIIK-2.1. B.1.

OT1IK-6 Criocofen pa3pabaTeIBaTh KOMIOHEHTBI MPOTPaMMHO-AMNIaPaTHBIX KOMIICKCOB 06paboTkn HHPOPMALIMH H
ABTOMATH3HPOBAHHOTO NPOEKTHPOBAHMS]

OI1K-6.1 PaspabarhiBaeT annapaTHele CPEACTBA M MIATGOPME! HHPPACTPYKTYPhI HHOPMALHOHHBIX TEXHOJIOTHIA, BHIIBI, HA3HAYEHHE,
apXHTEKTYPY, METObI pa3paboTKH U aAMHHHCTPHUPOBAHHS NIPOrPaMMHO-AMMAPATHBIX KOMILICKCOB o6bekTa npoecCHOHATLHOMI
AEATeNBHOCTH.

Pesynerats 06ydyenus OIK-6.1.3.1: 3HaeT: BapHaHThl anmnapaTHble CPEACTBA U ITATHOPMBI uH(pacTpyKTypbl HHPOPMALMOHHBIX
TEeXHOJIOTHIA, BHIbI, HA3HAYEHHUE, APXUTEKTYPY, METOB! pa3paboTKi H aIMUHHCTPHPOBAHHS MPOrPaMMHO-aNMAPATHBIX KOMIIIEKCOB
00beKTa NpodhecCHOHANbHON JIeATENbHOCTH.

Bonpoce! u 3agaHuA:

Kakwue cTajIiH ;KM3HEHHOTO MK/IA M PAa3BUTH TEXHOJIOTHH H CHCTEMBI 110 AJIU3ECY BBl 3HAETE

Kakue nnardopMsl HHTEPHET BellEH BB 3HaeTe

OCHOBHBIE KOMTIOHEHTBI CHCTEM C CEPBHC-OPHEHTHPOBAHHOM apXUTEKTYPOii pacpeeNeHHbIX CUCTEM

Kakue MeTOIbl HCKYCCTBEHHOTO HHTEIUIEKTA M U KAKHX 3a1a4 MPUMEHAOTCS B KHOSPHU3UUECKUX CHCTEMAX

Kaxue NpHHLMIIBI IOCTPOEHHA NapaMeTPHIECKUX COOPOK TEXHHUECKUX CHCTEM BbI 3HACTE

Kakne MeTO/Ibl aHAHM3a NPOEKTHBIX peleHHH B coBpemMenHpix CATIP 1 BbI 3HaeTe

KakHe METOIbl pacueTa HaJe)KHOCTH TEXHHYECKOH CHCTEMBI BBl 3HACTE

Kaxue MeTo/ibl MOBBIMIEHHA HAAEKHOCTH TEXHUYECKOH CHCTEMEI Bbl 3HACTE

Kakue THIIBI 0TKa30Ba TEXHHYECKOH CHCTEMBI Bbl 3HAETE, MPUBEAUTE NIPHMEPEI

OnuIuKTe CTAAHM aHAJIM3a MPOeKTHBIX peweHuii B CAIIP

Kakue NpHHLMITEL ONTHMU3ALMH, B TOM UHCJIE TONOJOTHIECKOH B COBPEMEHHBIX CAITIP Bl 3HaeTe

OnuuIMTe CTAIHH CO3NAHHA LM(POBOl TEHH YCTPOHCTBA, KAKME KOMIIOHEHTHI HEOOXOAMMBIL [UlA €€ peann3aLHy

OMNUIIHTE THIOBOH ()YHKIMOHAI POMBILINEHHOH MIaTHOPMbI HHTEPHET BelleH

Co3paiiTe mapaMeTpHuECKYHO MOJIEINH M0 YePTeKy

CospaiiTe ananTHBHYO cOOPKY MU3JENHS 10 YePTeKy

[TpoeecTyn aHanu3 M3aenus Ha AeOpPMAlUK U HATPY3KY

[poBecTH ONTHMH3ALMIO FEOMETPHH H3ASITHSA

PaspaboTaiiTe poeKT ycTpoHcTBa ¢ AMCTAHLMOHHBIM YNPaBICHHEM.

PesynpTathl 06yuenus OITK-6.1.Y.1:Ymeer: paspabaTbiBaTh annapaTHble CPEACTBA U MIaTGopMBl UHGPaCTPYKTYPBl
MH(OPMAIMOHHBIX TEXHOJIOTHIT H PUMEHATh, METO/b! Pa3paboTKH 1 aIMHHUCTPHPOBAHMSA NPOrPaMMHO-aNMAPaTHBIX KOMIEKCOB
06BexTa nmpoecCHOHANLHOMH JeATENBHOCTH.

Bonpock ¥ 3aaHus:  pa3paboTKa POEKTa apXUTEKTYPbl KHOEPHH3MUECKOH CHCTEMBI MO 3aAaHHIO C BO3MOKHOCTBIO MOHHTOPHHTA |
yIpaslieHHs MapaMeTpaMH QYHKIHOHHPOBAHHA.

Pesynerarsl 06yuenus OTK-6.1.B.1: Bnaneer naBbikamu: HCNOMB30BAHMA COBPEMEHHBIX TEXHOJIOTHIA TS MPOEeKTUPOBAHUA U
pa3paBoTKK anmnapaTHBIX CpeACTB i mIaTrgopM HHPACTPYKTYpbl HHPOPMALMOHHBIX TEXHONOTHI, MPOrpaAMMHO-ANMAPATHBIX
KOMIUIEKCOB 00beKTa npoecCHOHANBHOM AeATEILHOCTH.

BONpOCH! M 3a/aHHs:  MCIOJB30BAHHE COBPEMEHHBIX HOTALUMA MPUMEHAEMBIX NIPH NPOCKTHPOBAHHH NPOTPAMMHO-ANNapaTHLIX
cuctem (BPMN, IDEF, DFD, UML) nns pazpaGoTKH NPOEKTa apXUTEKTYpEI knGepdU3NUecKoil CHCTEMBI MO 3a1aHHIO C
BO3MOKHOCTBIO MOHHTOPMHIA H YIIPABJIeHHsA napaMmeTpamu (yHKIIMOHHPOBAHHA.

OIMK-3UMP: CrocofeH HCMoL30BaTh METO/bI HAYYHBIX MCCIIEN0BAHMT 1 MATEMATHYECKOTO MOZIETHPOBAHHA B 00/1acTH




Fitvi >

MPOEKTHPOBAHHS U YIIPABIEHHA CHCTEMAMH HCKYCCTBEHHOTO HHTE/UIEKTA;

OIMK-3MMP.1: [IpuMeHseT NOruueckue METO/Ibl U NPHEMEL HAYYHOTO UCCNIEN0BAHMS, METO0I0THYCCKUE NPHHLIATIBL COBPEMEHHOM
HAYKH, HATIPABJIEHU, KOHLENLIMH, MCTOYHUKH 3HAHHA U TIPHEMb! paboThI ¢ HUMH, OCHOBHBIC 0coGEHHOCTH HAYYHOTO METOAa
TI03HAHK, POrPAMMHO-LIE/TEBEIE METO/bI PELLEHHS HAYYHBIX MPOOIeM B NPOQECCHOHANBHOM EATENBHOCTH.

OITK-3.1. 3-1. 3HaeT JOrHYECKHE METOIBI M IPHEMbI HAYUHOI0 HCCNIeI0BaHMA; METOLOJIOTHHECKHE ITPHHIHIIE] COBPEMEHHOH HayKH,
HATIPABJIEHNs, KOHLETLUH, HCTOUHUKH 3HAHUS W MPHEMBI PA0OTHI ¢ HUMH; OCHOBHBIE 0c0OEHHOCTH HAYUHOr0 METOJA MO3HAHU,
MpPOrpaMMHO-LIENEBbIE METOABI PELICHHA HAYHBIX MIPOGJIEM; OCHOBBI MOE/IMPOBAHHA YIPABJICHIECKHX pelueHHH; AMHAMHYECKHE
ONTHMH3ALHOHHBIE MOENH; MATEMATHUECKHE MOJEMH ONTHMAIBHOTO YNPABNEHHA 1A HEMPEPbIBHBIX H AHCKPETHBIX MPOLIECCOB, HX
CpaBHUTENbHBIH aHATH3; MHOTOKPHTEPHAILHEIE METO/bI PHHATHS PeLIeHHH B npoQeccHoHabHO AeATeNBHOCTH

Bonpocs! 4 3ajlaHus:

CoBpeMeHHbIE TeHIeHIIMH SKOHOMUKH 1 TpeOOBaHMs MI00aNbHOTO phiHka, MoHATHIA T2D, T2E, T2M

TTpUHUKIIBL K METOBI Pa3paboTKH CHCTEM, TIO3BOJIAIOLINX [IPOEKTHPOBATH MPOAYKTEI HOBOTO MOKOCHHA U KacTOMH3MPOBAHHOM
MPOIYKIUH

CIMCOK 33124, KOTOPbIE PELIAKTCS C MCTIONb30BAHUEM TEXHOIOTHH YMHOTO LH(POBOro ABOHHMKA.

TMpoGieMa BaroHeTKH B COBPEMEHHBIX Knbepdusnueckux cucremax. IIpuBennTe npuMepsl.

[Tpo6nema GezonacHocti ICS/SCADA cucteM

Oco6eHHOCTH NPOEKTHPOBAHNA coBpeMeHHbIX HMI

[IpHHIMITBE TECTHPOBAHKA B3auMogeiicTeia humans and machines

YPOBHH CHCTEMBI TIPOH3BO/ICTBEHHOTO KOHTPOIIA

Craunaptel npeacTasnedns HHGopMaLuu o kubepduzMueckux cucremax, yHU(pHKauusa TpeboBaHuid, CTaHAApTEI
061L1EenpPOMBIILIEHHOTO 060pYAOBAHHA.

Crenenn 3aummThl yerpoiicts IP u IK B cootercteuu ¢ TOCT 14254

YMuble unppossie GabpHKH i KOHCOPLMYMBI NPEANPUATHH, KOHCOMHAALHA MOLIHOCTH. [TpuBeauTE NPHMEPHI.

OIMK-3.1. ¥-1. YMeeT IPHMEHATD JIOTHUECKHE METObI U IPHEMBI HAYYHOTO HCCIIEN0BAHNS; METOAOJIOTHYECKHE NPHHLIHITBT
COBPEMEHHON HayKH, KOHUENWH, MCTOUHHKH 3HAHMA ¥ MpUeMbl paGoThI ¢ HHMH; OCHOBHBIE METO/1a HAY4HOIO TIO3HAHM,
IIPOrpaMMHO-TIENIEBBIE METOIbI PEUISHHSA HAYYHBIX POGIEM; OCHOBBI MOIETHPOBAHHS YMPABIIEHICCKHX peLLeHHI; IMHAMUYECKHe
ONTHMH3ALHOHHBIE MO/EIH; MATEMATHYECKHUE MO/IE]IH ONTHMANILHOTO YNPaBJIeHUs [l HEMPEPBIBHEIX H AMCKPETHBIX NPOLECCOB, HX
CPaBHHTE/TbHBII AHATH3; MHOTOKPHUTEPHATTLHbIE METO/IbI NIPHHSTHS PELICHHH B npoecCHOHANBHOM AEATENBHOCTH

Bonpocsl W 3aaHus: TIPEANOKUTE KPHTEPHH OLEHKH PEIIEHHA MO apXUTEKTYPE U3 3aN1aHUA OIIK-6.1.B.1.

OI1K-3MMP.2: OcylecTBIseT METOAQIOIHYECKOe 000CHOBAHHE HAYMHOTO CCIEN0BAHHA, CO3AaHNE H NPUMEHCHHE oubnuoTek
HCKYCCTBEHHOTO MHTEIIEKTA

OI1K-3.2. 3-1. 3HaeT NpHEeMBI METOAONOTHYECKOr0 000CHOBAHHA HAYUHOTO HCCICNIOBAHHUS, METOBI OpraHu3allMK oubnuorek
HCKYCCTBEHHOTO HHTEJIIEKTA

Bonpocs 1 3ananns: [[PeIoKUTE COBPEMEHHEIC METOMIBl  Peann3alni Knbeppusnueckoi CHCTEMBI B COOTBETCTBHH © 3al1aHHEM
OIK-6.1.B.1.

OTTK-3.2. Y-1. YMeeT npoBouTh METOI0OTHYECKOe 0GOCHOBAHHE HAY'UHOrO HCC/IeJIOBAHMS, B TOM UHCME MOCPEACTBOM CO3NAHHA H
MCIMONB30BaHKa OHOIMOTEK HCKYCCTBEHHOTO HHTEIJIeKTa

Bonpock! ¥ 3a/iaHKA: MPOBECTH HCCIENI0BAHKUE PAIMYHBIX BAPHAHTOB METOOB peani3alii kubepduznueckoit CHCTEMBI B
cOOTBETCTBUHM ¢ 3amanuem OTIK-6.1.B.1.

OTTK-41UP: CriocoGen ocywmecTeaaTs d(dekTUBHOE yIpaBIeHHe MPOSKTaMH 10 paspaboTKe M BHEIPEHHIO CHCTEM HCKYCCTBEHHOTO
WHTEIUIEKTa

OTIK-4UHP.6: Ucronp3yeT MHHOBALMOHHEIE TIOJXO/bI K POEKTUPOBAHHIO HH(OPMALMOHHBIX CHCTEM H CHCTEM HCKYCCTBEHHOTO
MHTENNEKTA; MPUHUMAET PEIeHH no HHPOPMATH3ALMH NPEANPUATHIT B YCTIOBUSAX HEONPENENeHHOCTH.

OI1K-4.6. 3-1. 3HaeT HHHOBALMOHHBIE MOAX0Abl K POEKTHPOBAHHIO MH(OPMALHOHHBIX CHCTEM H CHCTEM HCKYCCTBEHHOTO
HHTENIEKTa

Bonpocs! 1 3ananus:

MHCTpYMEHTABHBIE CPECTBA TIPH PEATM3aLUH BUPTYaTBHEIX HCIIBITATENBHEIX TONMIOHOB.

MHCTpYMEHTANLHBIE CPEACTBA MPH ABTOMATH3ALMH [I0JIHOTO KU3HEHHOTO [IMKIIA H3AC/HA.

WHCTpyMeHTabHbIE CPENCTBA NPOEKTHPOBAHHA CIIOMKHBIX MHOTOKOMIIOHEHTHEBIX kubepdU3NYECKUX CHCTEM C YUETOM HX LIEJIEBOr0
Ha3HA4eHHUs.

MHCTpyMeHTanbHble CPECTBA YIPABIEHHA KUOepHHIHICCKUMHU CHCTEMAMH.

OIMK-4.6. Y-1. YMeeT NpUHMMATh pelieHus Mo HHOOPMATH3ALKH NPEATIPUATHI B YCTIOBUAX HEONPENE/ICHHOCTH

Bomnpocsl H 3anaHus:

MHCTpYMEHTaNbLHBIE CPEACTBA UTA aHATH32 3Q(HEKTHBHOCTH NPEANPUATHIL.

3aga4u MpeanpoekTHoro o0c/IeN0BaH|s NPEATPUATHA,

dopmanuzanus TpeGOBaHUI K CUCTEME C LIENTBIO MOBBILIEHHA 3(PEKTHBHOCTH NPOUECCOB.

OT1K-2.3. Y-1. YMeer pa3spaGaThiBaTh OpUrHHAIbHBIE MPOTPAMMHbIE CPE/ICTBA, B TOM YHC/IE € MCMOJIL30BAHNEM  COBPEMEHHBIX
HH(OPMAIMOHHO-KOMMYHHKALMOHHEIX M MHTE/IEKTYaIbHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH, s peleHus 3a/1a4 B 06JacTH
cO3JaHHA H MPHMEHEHUd HCKYCCTBEHHOTO MHTRIUICKTA.

Bonpock! 1 3ajaHus:  paspaboTka NpoekTa LMdPOBOFH TEHH TEXHHYECKOH CHCTEMBI, C LE/bI0 MOBKICHHS HA/IEKHOCTH Ha [IpHMepe
TEXHUYECKOH CHCTEMEI MO 3aaHHIO.

OINK-2UUP: CriocofeH ananTupoBaTh U NPUMEHATL Ha NPAKTHKE KIACCHYECKHE H HOBBIE HAYUHBIE MPHHLATBI H METO/IBI




MCCIIeIOBAHMH [UTd pelleHns 33124 B 00IacTH CO3/aHHA H NPHMEHEHHA TeXHOJIOTHIL M CHCTEM MCKYCCTBEHHOTO MHTE/IIEKTA H METOBI
MCCIe0BaHHH

OIK-2MMP.1: AnanTupyeT H3BECTHBIE HAYUHbIE NPUHLHIEI H METOABI MCCTIE/IOBAHMI C LENBIO HX TPAKTHYECKOTO NPUMEHEHHA.
OTIK-2.1. 3-1. 3HaeT QiyHIaMeHTa/bHbIE HAYYHBIE MPHHLUMITEL H METO/IBI HCCnenoBaHHi

Bonpocel 4 3a1aHuA:

®opMyIMpOBKa Hay4HO# MPpo6eMbl 1 HAyYHOH THIIOTE3L! B MCCIIEIOBAHMAX € IPHMEHEHHEM METOJIOB HCKYCCTBEHHOTO HHTEIIEKTA 1
IIPOEKTHPOBAHNA KNOEPHHIUIECKHX CHCTEM

DopMyIMPOBKA HAYYHOI NPOGIEMbI M HAy4HOH HIOTE3bI B HCC/IEIOBAHMSX C PUMEHEHHEM METO/IOB HCKYCCTBEHHOTO MHTEILIEKTA |
peanusalidd KubepuzuuecKuX CHCTEM

TIpMHIMTEL HCCTIEA0BaHHS () EKTHBHOCTH NPHMEHCHUA METOLOB HCKYCCTBEHHOIO MHTEJUIEKTA JUTH 3a/1a4 MPOCKTHPOBAHMA
NpOEKTHPOBAHHA KHOEpH3HIECKNX CHCTEM

TTpHHLMITB! HccneI0BanA 3QPEKTHBHOCTH NPHMEHEHHA METON0B MCKYCCTBEHHOTO MHTEJUIEKTa /1A 3a1a' peanH3alim
kuOepPH3MUECKHX CHCTEM

OTIK-2.1. ¥-1. YMeeT afanTupoBarth ¢ LE/b MPAKTHYECKOrO PHMEHEH U (hyHnamMeHTaIbHbIE H HOBBIE HAYHBIC MPHHLMIIBI H
METO/IbI MCCIeI0BaHMI

Bonpockl 1 3ananua: [TpHHLNMEL HCCIEA0BAHNA 3 )EKTUBHOCTH NPUMEHEHNS METOZIOB MCKYCCTBEHHOTO WHTENIEKTa B
kubepdM3HIECKHX CHCTEMaX JUTs pasiuiHbIX 3a/ad.

OTK-2MWP Crioco6eH azanTHpoBaTh M PHMEHATS Ha NPAKTHKE 1A PELIeHis 3a/at B 06IACTH CO3AHMS 1 TPUMEHEHUA TEXHOIOTHH
U CHCTEM MCKYCCTBEHHOTO HHTE/UIEKTA KIIACCHYECKHME M HOBBIC HAYHHEIC MPUHLMIIBL W METOJIBI HCCIIENOBAHMIt,

OTK-2MMP.2: Pemmaet npohecCHOHAIBHBIE 3a[1a49H Ha OCHOBE NPUMEHCHHS HOBLIX HayUHbIX [PHHLMIIOB H METOJIOB HCC/E0BAHHA
OITK-2.2. 3-1. 3HaeT 0coGEHHOCTH pelleHns NPoQecCHOHANBHBIC 3a/1a41 HA OCHOBE IPMMEHEHHS HOBBIX HAY4HbIX MPUHIMMOE H
METO[0B HCCIIe0BaHN

Bompockl U 3a1aHKA: NPUBEANTE MPUMEp HCMONB30BAHUA METOAOB MCKYCCTBEHHOTO MHTENIEKTa ¥ MallHHHOTO oOyueHus B 3a1a4ax
MPOEKTHPOBAHMUS, PEANM3aLHH | YPABICHHA kubepdu3necKuMu CHCTEMaMH

OTK-2.2. V-1. VMmeer paspaGaTeiBaTh, KOHTPOIMPOBATh, OLEHMBATE H HCCICNOBATE KOMIOHEHTHI Mpo(ecCHOHANbHOI JEATENBHOCTH;
TUIaHHPOBATh CAMOCTOATENBHYIO IEATENILHOCTE B PLICHUM npodeccHOHaNBHBIX 3aa

Bonpock 1 3a/1aHKs: B COOTBETCTBHH C 3alaHHEM OT1K-2.1. B.1 MOCTPOMTE Ka/IeHIAPHBIi TTAH peau3allH H OUCHHTD HeoOXoanMBbIe
KOMIIETEHIMH KOMaH/Ibl, HE0OXOAHMMOMH [ peann3alui MpoeKTa.

5.2 TeMbl MHCHMEHHBIX PaboT (KOHTponbHas paboTa)

Tpasuna oGOPMIEHH KOHTPOIbHOH paboTsl

- opopmasiercs B penakrope MS Word (*.doc, *.docx);

- mucThl hopmarta Ad, OpHeHTalHA KHHKHAA,

- MOfIsi: JIGBOE — 2 CM, OCTANBHBIE — M0 1 CM;

- wpudr — Times New Roman;

- pasmep mpudTa 14 pt;

- MexIyCTpOYHBIH HHTepBan — 1,5;

- aB3aunsli oreryn — 1,25 cm;

- GOpMYIIBI AOJAKHBI OBITE nabpausl B pepakrope MS Equation wiu MathType;

- HyMEpauus CTPAHUIL CKBO3HAS, HOMEp HA MEPBOH CTPAHHLIE HE CTABHTCH,

- B KOHLE paboThl HEOOXOAMM CTTUCOK HCTONb30BaHHO uTeparypsl cornacko TOCT P 7.0.5 - 2008;
- 06bem pabOTH! 3aBUCHT OT CIOKHOCTH H ofbEMa pelleHHs 3324 U3 CEMECTPOBOTO 3afiaHHi.

KonTtponshas padoTa BEIMOJHASTCA HHAHBHYAIPHO B nucbMeHHo# gopme B Teuerne 10 Helenb ¢ MOMEHTA BBIAAUH 3a/AHHA.
KOHTponbHEI CpoK cllauu — NOC/eAHHEH MECALl CeMeCTpa. Tema paGOThI CBA3AHA C AHATM30M MPOSKTHBIX peLIeHHH.

KontponsHas paboTa 3aK/IF04aeTcs B CO3aHNH:

1. pa3paGOTKI MPOEKTA CO3AAHHSA HIIM MOZIEPHH3ALMH TeXHUYECKOH CHCTEMBI ¢ BO3MOMKHOCTBIO AMCTAHIIMOHHOTO MOHHTOPHHTA,
yIIPABJIEHHS 1 KOHLEMIMEH NPEAHKTHBHON aHATHTHKH KPHTHYECKHX T1apamMeTpoB;

a. OIHCaHHe KOHLENIMK paspabaTbiBacMoil CHCTEMBI, €8 HA3HAYMEHHE H MPHHLHII paboTsl;

b. nonfop 1 060CHOBAHHE KOMITOHEHT CHCTEMBI,

¢. cozziaH1e MPHHLMINATIBHOM CXeMBI YIIPaBIeHH Ha faze MHKPOKOHTPOJUIEPOB;

d. coznanme mapaMeTpHUEcKoi COOPKH TEXHUUECKOH CHCTEMBI ¢ pa3paBOoTaHHO [/IaTOH YNpPaBNeHUs U NOCTPOCHHH €€ LH(poBOro
JIBOHHIKA C YYETOM 3aJaHHBIX MaTepHaNOE;

€. IPOBe/IEHHEe ONTHMU3ALMU COOPKH, MOCTPOEHNE ACPEBA BAPHAHTOR ONTHMH3UPOBAHHOTO H3ETMs U [IOBTOPHBIH aHANH3,

2. gopmanusauua TpeOOBAHHI 1 OMUCAHNE NPOrPAMMHOTO obecrie4yeHn CHCTEMBI:

a. paspaoTKa IHarpaMmM MCIO/Ib30BaHM, nuTepdeiicos B3aMMOIEHCTENA 1 0BaRTEHHE CPENCTB MOHMTOPHHIA NMOKa3aTeNel CHCTEMBI
W/HIK BHELIHEH cpenpl;

b. omMcaHKe aNrOPHTMOB H METOJI0B padoThl MPOrpaMMHOTO oOecnevyeHus;

¢. puBeneHue PparMeHToB KoJa MPOrpaMMBl C OMICaHUE U KOMMEHTAPHAMH 10 Pe3yIBTATaM JAHHBIX TOTyHaEMBIX C CCHCOPHBIX
yCTpOIicTB, yCTPOHCTE BBOAA/BRIBONA MH(OPMALHH, @ TAKKE aKTYaTOPOB;

d. npuBeneHue Pe3yJETATOB TECTHPOBAHHA MPOCKTA CHCTEMBI Ha BUPTYaIBHBIX CTEH/AX;

3. IPUIIOKEHHeE IS aHANH3a oKa3aTe/eH MOHMTOpPHHTA:

a. OMMCAHHE KOHLETLHH NPHI0KEHNA Ul aHANH3a [I0Ka3aTe/ e MOHHTOPHHIa;

b. oMuUcaHue MAcCHBA CUMTHIBAEMbIX JAHHBIX,

¢. [OCTAHOBKA 3a/1a4K TPSIMKTHBHON AHATHTHKM W/IIH NPOAKTHBHOTO YNpPABIICHIA,
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OrUH, TPAMOTHOE, JIOrMYECKH MPaBHIIBHOC

OpHBIX 1 KOHTpOBHBIX paboT,
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eKOTOPBIMH YME
il Ha penponykmsﬁom

K pelLeHHI0 yueOHBIX 3aflad

HWii, HE

criocodamu nesTeNnbHOCTH

0 BCEM pasjenaM yueOHO#H
4HOE HCTIOb30BAHHE HAYYHOT TEPMHHOIOTHH,
e BrazeHHe HHCTPYMCHTaPHEM y4yeOHOH

i
HAY4HBIX H MPOdecCHOHANEHBIX 3a1ay; BEIPAKEHHYHO

0
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JIbHOM JIHTEpaTypel, No

X, KOHUeNUuAX H HanpasJIeHHAX MO

30BaTh HAy4YHbIE NOCTHKEHHA apyrux JUCLMILIMH,
CTHE B TPYNTIOBLIX o0CyKACHUAX, BBICOKMIA

pasaenaM y4eOHOH
M3M0YKEHHE OTBETA HA BONPOCH], YMEHHE

nenaTh 0GOCHOBAHHBIE BLIBOIB W 060GLIEHNS; BIALCHHE MHCTpYMeHTapHeM yueOHOM aucimn

JIHHBI {MGTOB,aMH KOMIJIEKCHOTO

aHanK3a, TEXHUKOM HH(OPMAMOHHBIX "TeXHOJIOTHi1), yMEHHE €0 HCTIOJB30BATL B MOCTAHOBKE W pelIeHHH HayqHBIX H
npoeccHoHanbHBIX 3a1a4; CMOCOGHOCTb pelaTh COKHBIE POGIEMBI B paMKaX yueOHOM AUCIMIIHHDL ceo6oIHOE BIANCHKE
THMOBBIMH PEIIEHUAMHM; YCBOSHUE OCHOBHOI U JIOTIONHUTENBHOH JTHTEPATYPhL, PEeKOMEHIOBaHHOH paGouei nporpamMmoii no yuebHo
TMCLIANITMHE; YMEHHE OPHEHTHPOBATLCA B TeopHAX, KOHUEMLHAX H HarpaBJeHnsX 1o usydaemoii yueOGHOH ANCLHMILIHHE W 1aBaTh UM
aHATHTHYECKYIO OLEHKY; AKTUBHYIO CaMOCTOATEIbHYIO paboTy Ha yueOHBIX 3aHATHAX, CHCTEMATHHYECKOE yUacTHe B TPYIMOBBIX
obcysIeHusX, BRICOKHH ypOBEHb KyJIBTYPBI MCTIOTHEHUA 3amaHui.

VY HOBIETBOPUTENBHO. O6yuaromuics JeMOHCTPHPYET JOCTATOUHbIE 3HAHHA B 00BEME paboueii nporpaMMe! 1o
HCTIONB30BAHME HAYYHON TEPMHHOIOTHH, FPAMOTHOE, TOFMYECKH MIPABHIBHOE H3
BBIBObI 6e3 CYUIEeCTBEHHBIX omunbok; BlageHe HHCTPYMEHTapneM yueGHOT AMCUMILIHHEL, YMEHHUE ero MCIo/b30BaTh B PELICHHH
y4eBHBIX 1 NpOoecCHOHANbHBIX 3a1at; CHOCOGHOCTS CAMOCTOATENBEHO NPHMEHATE TUTOBLIE peLieHHs B paMKax M3yuaeMom
JMCLHMIUTHHB]; YCBOGHHE OCHOBHOH JIMTEpPATYpPBbI, peKOMEHIOBAHHOI paGoueit mporpamMmoti no JMCLIMIUIMHE; YMEHHE OPHEHTHPOBATLCS
B 6a30BBIX TEOPHAX, KOHUEMLHAX U HarpasJIeHHAX 1o

aucuunnuHe; paboTy Ha yueOHBIX 3aHATHAX NMOA PYKOBOZCTBOM IpENoaBaTell, (i)
0OCYIKIEHUAX, JIOCTATOYHbIH YPOBEHb KYIIBTYDbI MCIIOTHEHHUA 3a0aHui.

yueOHOMH JMCIHIIIHHE]
JIOJKEHHE OTBETA HA BOMPOCH], YMEHHE NeJ1aTh

paFMCHTElpHOﬂ y4yacTue B FPYI'IHOBHX
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HeynoenerropurensHo. O0yvaroumiicss AeMOHCTpHUpYeT (parMeHTapHbIe 3HAHUA B paMKax M3y4aeMoil JUCLIMIUTHHLL; 3HAHUS
OTIENBHBIX JIMTEPATYPHBIX HCTOUHUKOB, PEKOMEH/IOBAHHBIX padoueii mporpaMMoii no yueGHoi AMCUMIIIHHE;

HEYMEHHE HCTIONTL30BAThL HAYYHYHO TEPMHHOIOIHIO Y4efHOH IMCLMIIMHE], HATTHYHE B OTBETE IPYOBIX, TOrHHECKHX OMIMOOK;
MACCHBHOCTB HA 3aHATHSIX MIIH OTKA3 OT OTBETA, HU3KUH YPOBEHb KYJILTYPhl UCIIONHEHUS 3aJaHU .

Bonpocel npoMeskyTouHOit aTTecTaimy (DK3amMeH)

. JlaitTe onpeneneHue MOHATHA LH(GPOBOH IBOMHH.

. JaiiTe onpeneneHue NOHATHA UMPOBas TEHb.

. Kakue craguu »XM3HEHHOIO LIMKIIA ¥ PA3BHTHs TEXHOJIOIMH M CHCTEMBI 110 AIM3€CY Bbl 3HAETE

. [IpHHLHOBI MOEPHH3ALHH TEXHHYECKOH CHCTEMbI H TEXHOIOTHH

. Kakue nnardopmel MHTEpHET Bewiel Bel 3HaeTe

. OCHOBHbIE KOMIIOHEHTBLI CHCTEM C CEPBHC-OPUEHTHPOBAHHON apXUTEKTYPOH pacnpeNe/IeHHbIX CHCTEM
. Kakue MeTO/IpI HCKYCCTBEHHOTO MHTENNIEKTA M IUIA KAKHX 3a71ad NPUMEHAI0TCA B kubepduanuecknx cuctemMax
. Kakue npiHIMNEBI NOCTPOEHHA MapaMeTpHIecKHX cOOPOK TEXHHYECKHX CHCTEM BBl 3HAETE

. Kakuie MeTo/pl aHanmM3a MPOEKTHBIX pelleHuii B coBpeMeHHBIX CATIP 1 BB 3HaeTe

10. Kakue MeTOJBI pacyeTa HaJIeKHOCTH TEXHUUECKOH CUCTEMEIL BBl 3HAETE

11. Kakue MeTOIbI MOBBILLEHHA HAAEHKHOCTH TEXHHYECKOH CHCTEMBI Bbl 3HAETE

12. Kakue THIBI OTKa30Ba TEXHHYECKOHM CHCTEMBI Bbl 3HACTE, MPHBEAUTE MPHMEPDL

13. OnuiunTe cTaguu aHaNH3a MPoeKTHBIX pemenuii B CATIP

14, Kakue MpUHLIMIIBI OMTHMH3ALMHK, B TOM YHCNIe Tomojiornueckoit B coBpemeHnbsix CATIP Bel 3HaeTe
15. OnuiuTe cTafuK co3aHus LM(pPOBOH TeHH YCTPOICTBA, KakHe KOMIMOHEHTH He0OXOAMMBI IS €€ peau3alti
16. OnuwKre THIOBOH ()YHKIMOHAI NPOMBILUIEHHOH NnaTdopMbl HHTEPHET BELLEH

17. CoznaiiTe napaMeTpHUYECKYO MOJIGNTH TI0 YEPTEKY

18. Cozpnaiite ananTHBHYI0 cOOPKY M3JENHS M0 YEPTEKY

19. ITpoBecTy aHanu3 H3aenus Ha nedopmali U Harpy3Ky

20. ITpoBecTH ONTHUMH3ALMI0 TEOMETPHH H3ACIHA

21. PaspaGoTaiiTe npoeKT ycTpOoHCTBa C AUCTAHLMOHHLIM YIIPABICHHEM.

O oo 1N W —

6. YHEBHO-METOJAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHE JUCIHHIIIHHBI (MO/Y I,
ITPAKTHKH)

6.1. Pexomenayemas aurepatypa

6.2. llepeuens pecypcoB HH(OPMALHOHHO-TEIEKOMMYHHKALMOHHOI ceTn "HHTepHeT"

D1 [Cadwaunukos, H. M. MH(opMaLoHHO-H3MepHTeNBHETE peaGpaszoaTeny knbepGu3nIeckuX cHCTeM : yuebHoe nocobue
st By30B / H. M. Cadbsnnukos, O. M. Bypenesa, A. H. Anuros. - Cankrt-[lerepSypr : Jlans, 2020. - 236 c. - ISBN 978-5-
8114- 5402-0 : b. 1. - URL: https://e.lanbook.com/book/152596

32 |lenskosa, T. I". MoJen1 H METOIbI HCKYCCTBEHHOTO MHTENNeKTa : yueOHoe nocobue / T. I. [TeHrkopa, 0. B. Baiinwreiin. -
Kpacuospck : COV, 2019. - 116 c. - ISBN 978-5- 7638-4043-8 : B. u. - URL: https://e.lanbook.com/book/157579

D3  |Kabanpun, 0. . Vripasnenne kubepdhusnueckumMu 0 MexaHooOpabaTbBAIOLMMH CHCTEMAMH B (P POBOM MPOH3BOICTBE HA
OCHOBE HCKYCCTBEHHOIO MHTENJIEKTA H 06MauHbIX TeXHoNnoruit @ yuebHoe nocodue / Y0. I'. Kabanaun, J1. A. Ulararuy, T1. B.
Komuun. — Mockea : Mamunnoctpoenue, 2019, — 293 ¢. — ISBN 978-5-907104-17-4. — TekcT : aneKTpoHHbli // JTans :
anexTpoHHO-6ubIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/151072

54 |Kypuan « MOIOETTMPOBAHUE U AHAJIM3 UHOOPMALIMOHHbBIX CUCTEM », http://mais-journal.ru/jour
35  |Kypuan « KOMITbIOTEPHBIE UCCIIEJOBAHU S U MOIEJMPOBAHHE », http://crm.ics.org.ru/

26 [Kypuan « CATIP U TPAG®UKA », http://www.sapr.ru/

37 |Kypuan «Computers &amp; Industrial Engineering» , http://www.sciencedirect.com/science/journal/03608352

38  [XKypuan «Computer-Aided Design», http://www.sciencedirect.com/science/journal/00104485

39  |http://www.sciencedirect.com/science/journal/00104485

310 |Kypuan «Kadectso. Munosauuu. OGpazosanue.» http://www.quality-journal.ru/

311 |Kypuan « MHTEJUIEKTY AJIbHBIE CUCTEMBI», http://intsys.msu.ru/magazine/

212 |XKypuan «k IHOOPMAIIMOHHBIE TEXHOJIOTMHW B TTIPOEKTHPOBAHWHK U TTPOM3BOJCTBE»,
http://www.vimi.ru/node/434

D13 |XKypuHan «BecTHHK KOMIBIOTEPHBIX M HH(OPMALIHOHHEIX TeXHOTOrHit», http://www.vkit.ru/

D14 |Kypuan «Engineering Applications of Artificial Intelligence», http://www.sciencedirect.com/science/journal/09521976

315 |Poccuiickas anekTpoHHas HayuHas Gubnuoreka. — Pexcum moeryna: hitp://www.elibrary.ru

216 |[louckosas cucTeMa MyGIHKALMI HAYYHBIX H3AaHuil. — PexkuM aoctyna: http://www.sciencedirect.com

317 |[ouckoble cucTeMbl: www.yandex.ru, google.ru www.rambler.ru

D18 |[Mouckosas cuctema mybukanuil Hay4HBIX H3gaHUi. — Pexxum goctyna: http://www sciencedirect.com

319 |C.B. Brikosckwuii, S.I°. 'opGaues, A.O. Kmoues, A.B. ITenckoii, A.E. [TnaryHos , COIPSDKEHHOE ITPOEKTUPOBAHUE
BCTPAMBAEMBIX CUCTEM (HARDWARE/SOFTWARE CO-DESIGN), Yacrs 1, Vuausepcurer UMTMO, 2016
https://books.ifmo.ru/file/pdf/2021.pdf

220 |M.B. Oseuxkun, B.H. lllepcrofuroa, CHCTEMBI aBTOMaTH3UPOBAHHOTO MPOEKTHPOBAHMS: MOJIEIHPOBAHKE B
MALIMHOCTPOEHHH : yuebHoe nocodue, OI'Y, 2016, https://e.lanbook.com/book/110596
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Bopeiimo AC Bopeiimo BA Epnokumos UM KMsakuu CB Jlasepsl npHMEHEHHS U NPHIIOKEHUA: yue6Hoe nocodue/ CIT6.:
u3n. Jlaus, 2016. - 520 https://e.lanbook.com/reader/book/87570/#2

222 |3ybapes FOM Metop! monyueHus 3aroTOBOK B MAaIIMHOCTPOEHHH W PacyeT MpHITYyCKOB Ha WX obpabotky, / CII0.: u3n.
Jlanb, 2016. - 256 https://e.lanbook.com/reader/book/104944/#1
723 |3ybapes KOM Brenenue B HHKEHEPHYIO IeATENLHOCTS MallMHOCTPOEHHE © yueOHOE noco6ue/ CI16.: u3n. Jlans, 2018. - 232
https://e.lanbook.com/reader/book/104944/#2
324 |Topaun, Anapeit AnnpeeBud. Teopust ynpaBneHus | BHACOICKUHA: THCLUIUIHHA "Teopus ynpasnenus" / A. A. TopauH ;
Batl'V, ®MuC, kad. MuM. - Kupos : Barl'V, [2018]. - B. u. - URL: https://online.vyatsu.ru/content/teoriya-upravleniya-9
D25  |https://online.vyatsu.ru/content/teoriya-upravleniya-9
926 |Monenu u criocoOsl B3aNMOACHCTBHA [ONTE30BaTENs ¢ KUOEP(HU3HIECKUM HHTE/IEKTYabHBIM NPOCTPAHCTBOM :
monorpagus / M. B. Baramantox, J1. K. Jlesonerckuii, [I. A. Manos [1 ap.]. — Cankr-TletepOypr : Jlans, 2019. — 176 ¢. —
ISBN 978-5-8114-3877-8. — TekcT : a5ekTpORHbIH // Jlaub : 3nekTponHo-ondnuoTeunas cucrema. — URL:
https://e.lanbook.com/book/11963 5
927 |Jloces, K. 10. KuGepHetnka U kKnGepdusnuecKue CHCTEMbI B CTPOMTENBCTBE @ y4eOHO-METOHYECKOTO nocobue / K. 10.
Jloces. — Mocksa : MMCH — MI'CY, 2020. — 44 ¢. — ISBN 978-5-7264-2219-0. — TeKcT : 3/1€KTPOHHBIHA // Jlansb :
neKTpoHHo-GubmoTeunas cucrema. — URL: https://e.lanbook.com/book/149221
328 |Mypowmueg, J1. M. MuTteprer Belefi: Beenenue B nporpaMMHpOBaHUE HA arduino : yue6Ho-meToanueckoe nocodue / [, M.
Mypomues, B. H. [lImarkos. — Cankr-Ilerep6ypr : HUY UTMO, 2018. — 36 ¢. — TexkcT : aneKTpoHHbI // JlaHb
snekTpoHHO-OnbMoTeuHas cuctema. — URL: https://e.lanbook.com/book/136448
229 |JIu, I1. ApxurexTypa unTepHera seweit / I1. Jin ; nepesos ¢ anrnuiickoro M. A. Paiiman. — Mockea : JIMK Ilpecc, 2019.
454 ¢. — ISBN 978-5-97060-672-8. — TeKcr : aneKTponHsiit // Jlans : anekTpoHHo-Gubauoreunas cucrema. — URL:
https://e.lanbook.com/book/112923
230 |dy6kos, H. C. PelueHne MpakTHYSCKHX 3a7a4 Ha fa3e TEXHOJIOTHH MHTEpHeTa Bellel : ygebHoe nocobue / . C. Iy6xos, I1.
C. Cramesckuii, M. H. fkosuna. — Hosocubupek : HI'TY, 2017. — 80 ¢. — ISBN 978-5-7782-3161-0. — Tekcr :
3NeKTPOHHBIT // Jlaub : 3nekTpoHHO-GubnHoTeunas cucrema. — URL: https://e.lanbook.com/book/118206
6.3 Iepeyens NporpaMMHOro obdecrneveHus
6.3.1.1|Adobe Acrobat Reader DC — 6ecratHoe pemenne ans npocmotpa daiinos PDF
6.3.1.2|LibreOffice — oducHbIi naker
6.3.1.3|Arduino IDE - 6ecrniiaTHoe mporpaMMHOE o0ecneyeHme
6.3.1.4|Google Chrome — Beb-0pay3sep
6.3.1.5|Autodesk Inventor - yueOHas MMUEH3HA
6.3.1.6|Microsoft Visual Studio 2019 Community — cpena paspaboTku
6.3.1.7
6.4 TlepeveHb HHGOPMALHOHHLIX CIIPABOYHBIX CHCTEM
6.3.2.1|bubnnorexa (HTB), http://library.vstu.ru/sci-nci
6.3.2.2|2nekTponHas MHGOPMALHMOHHO-00pasoBaTe/bHas cpela yHusepcurera,http://eos.vstu.ru
6.3.2.3|12BC "Jlaus", https://e.lanbook.com/
6.3.2.4|9BC "Book.ru", https://www.book.ru/
6.3.2.5|2nexponnas 6udauoreka "Grebennikon", https://grebennikon.ru/
7. MATEPHAJILHO-TEXHNYECKOE OBECIEYEHUE AN COUILINHBI (MOAYJIA, IPAKTHKH)
/OBOPYIOBAHHE
7.1|MynsTumenuitias yaebHas ayAMTOPHA LA NPOBEAEHHS 3aHATHIT SKIIHOHHOrO H CEMHHAPCKOTO THMA, IPYMMOBRIX H
WHIMBHIYaTbHbIX KOHCY/IBTAIHH, TEKYILEro KOHTPOJIA U MPOMexyTouHO arTecTaumn. /YuebHas nocka, yueGHas meberns,
HHTepakTHBHAs TpHOyHa, BUHIEONPOEKTOP.
7.2|JlaGopatopus HHDOPMALIMOHHEIX TEXHOJOTHH. /YuebHas mebeb, KOMIBIOTEPHAS TEXHHKA, OCHAIEHHAA NPOrpaMMHbLIM
obecrneyeHneM, 10CTYNIOM B MIHTEPHET M B 3JIeKTPOHHYIO MH()OPMALMOHHO-00pa30BATENbHYIO CPEY YHHBEPCHTETA.
7.3| AyauTopus s camocTosTensHOM paboTel obydatomuxcs./Y yebHas Meberb, KOMIbIOTEPHAA TEXHUKA C BOIMOKHOCTHIO
MOKTIOueHNA K ceTh "MiTepHer” H ofecreyeHnem AOCTYNA B 3/IEKTPOHHYIO HHPOPMALMOHHO-00pa30BATENBHYIO Cpeay
YHHBEPCHTETa (UHTATBHEIH 3271 MHYOPMALHOHHO-GUGIHOTEYHOTO LIEHTPa)
7.4

8. METOIMYECKHUE YKA3AHHA JUIS OBYUAIOLUXCS MO OCBOEHHIO JACHATIIUHLI (MOLY JIA,

IMPAKTHIH)

MeToMueckue MaTepHallbl, ONpeAeNsiolne MPOLELYPhl OLIEHUBAHHA 3HAHUH,
YMEHHii, HABBIKOB U (H/IH) OTIBITA AEATENLHOCTH
TIpoMeKyTouHas aTTecTalus 06y atoUIMXca BEACTCA HEMPEPBIBHO M BKIIOYAET B Ce0s TEKYUIYIO aTTECTaLHIO (KoHTpONE TEKYLIEH

paboThl B

CEMECTpE, BKIIIO4Yas OLCHHBAHHE NPOMEKYTOUYHBIX PE3YILTATOB OGYHEHHH Mo AUCLUMIUIMHE, — KaK NpaBuIIo, 10 TPEM

MOJYJIM) ¥ CEMECTPOBYIO aTTECTALIMIO (3a4eT) — OLCHHBAHHE OKOHYATE/bHBIX Pe3y/IbTaToOR o0yueHHs Mo JUCLMIIHHE.

KoHrtposnbHas pabora
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KontponbHas paboTa Mo mpeaMery “Kubepuanueckue CHCTEMbI” NPEACTABIALT coGoii 3akoHYEeHHYIO paboTy, BKIOYAOLLYI0
NPOEKTHBIE PEEHHs M NPE3EHTAIMIO M0 PEaNM30BaHHOMY MPOCKTY paspaboTkyn kubepdusnueckoil CHCTEMEI - €€ uudpororo
nBoitHMKa ¥ LU POBOH TeHH, PEATM30BAHHOIO POTPAMMHOTO obecnieucnus. [103BONAET OLUEHHTH yMEHHA 06yUaromuxes Al
peleHus PaKTHYECKNX 3aau U MPoGIeM ¢ MOMOLLBIO PUMEHEHHA TEXHONOrUIi COBPEMEHHBIX HHCTPYMEHTANILHBIX CPE/ICTB U
METO/IOB, OPMEHTHPOBATLCA B HHPOPMALIMOHHOM TIPOCTPAHCTEE N0 naHHOH TeMaTHKE H YpoBeHb chOPMHPOBAHHOCTH AaHATUTHUCCKHX,

HCCIIEI0BATENBCKUX HABBIKOB. [TOIHOCTBIO BHIMOJIHEHHAS KOHTPOIbHAS paboTa OLEHUBACTCA B 40 Gannos.

JlabopatopHas paboTa.

JlaGoparopHas pa6oTa sBaseTcs GOpMOA KOHTPOJIA U CPEACTBOM MPUMEHCHHA 1 peanu3auu NoNy4yeHHbIX 00y 4atolUMHCH 3HAHWH,
yMEHHIt 1 HABBIKOB B XO/I€ BBINOJIHEHNA yueOHO-NPAKTHUECKOH 3a/1a4u, CBSI3aHHOM C MOYYEHHEM 3HAYMMOTO Pe3yJ/ibTara ¢ [IOMOLIEI0
peaNbHBIX CPEACTB JAeATeNLHOCTH. PEKOMEHIYIOTCS 115 NIPOBE/ICHHA B pAMKAX TEM (pa3zenoB), Hauboee 3HaUMMBIX B OPMHUPOBAHUH
KOMIETeHLHiA. 33 KaXKI0e MOJHOCTHIO BRITIONHEHHOE J1ab0paToOpHOE 3a1aHHe HAUNCIACTCA 10 Gannos.

VeTHblR onpoc, cobeceloBaHHE.

YeTHBIH 0npoc, cobeceJ0BaHHE SBIIAIOTCA (opMoii OLIEHKH 3HaHHH M MPE/NONAralT CreLHalbHYIo Becemy npenojasarens ¢
00yuaroHMCs Ha TEMbI, CBA3AHHBIC C H3yuaeMoit AMCLUMIMHON. [1poLeaypLl HANPABIEHE! HA BRIACHEHHE oOnema 3HaHHI
ofyuatoLuerocs Mo onpeleeHHOMY pasaeiy, Teme, npoGieMe M T.1. Y CTHBIH OTBET HITH cobece0BAHNUE MOIKET MPAKTHKOBATLCA
Mpeno/aBaTeneM I yTOYHEHHA 3HaHMil HA IPAKTHYECKUX U Ta00PATOPHBIX 3aHATHAX.

VeTHblil 0npoc BKI0uaeT 1 BOmpoc U3 rpynnbl BONpocos “KOHTPOJIbHEIE BOMPOCH U 3afaHuA”, co0ece10BaHHE MOKET BKIOYATE
Gonee 1-ro Bompoca Toro ke crucka, OTret ouenusaercs ot 0 10 3 GanioB CleIyIOUM 00pasoM:

3 Ganna - noJiHkIii, noruyeckd Ge3ynpevHslii OTBET;

2 Gana - OTEET B LIEJIOM MOJHBIH, HO MOFYT HMETh MECTO HECYILECTBCHHBIE MPOGE/Ibl B 3HAHMAX; JIOTHKA OTBETA MPaBHIIbHAL, HO
HEKOTOPHIE MOMEHTHI B CBOMX PACCYIKIEHHAX CTYLEHT 060CHOBATh 3aTPYAHACTCA;

1 6aJLT - OTBET YACTHYHBIH, COIEPIKHT IHAUNTE/bHbIE HIBAHBI; HAPYIICHHH JIOTMKH OTBETA HET, HO MMEETCA PALL JIOTHHCCKHX
[1EPEX0/IOB B PACCYKAEHNAX, KOTOPBIE CTYAEHT 0G0CHOBATh 3aTPYAHACTCA.

[TpoMeKyTOUHAA aTTecTalksA. JIK3aMeH.

[TpoMexkyTOYHas aTTeCTALMA OCYIECTBAAETCS B KOHLE CEMECTPA H 3aBEPLIACT H3yeHUe AUCLUITHHEL. TTpOMEXYTOUHAs aTTecTalms
[IOMOTaeT OLEHUTH Goniee KpyTHEIE COBOKYITHOCTH 3HAHMH, YMEHHUI1 H HABBIKOB, B HEKOTOPLIX CIyHadX — ke (opMupoBaHHE
OTpe/IcNEHHBIX KOMMeTeHLMi. B paMKax JaHHOTO MpeAMeTa K dopMe NPOMEKYTOYHOTO KOHTPOJIA OTHOCHTCA SK3aMeH.

JK3aMeH 10 JMCLIMILTHHE UMEET LieNb OLEHHTh ChOPMUPOBAHHOCTh KOMIIETEHLUHH, TEOPETHIECKYIO MOATOTOBKY CTy/eHTA, ero
CrOCOBHOCTH K TROPYECKOMY MBILLICHHIO, MPUOOPETEHHEIS HM HABBIKH caMoCTOATENEHON PabOTEI, yMEHHE CHHTE3HPOBATE
TONYYEHHBIE 3HAHMA ¥ PUMEHSATE UX [IPH PEUICHUH [PAKTHYECKHX 3a/1ad. Dk3aMeH NPOBOJMTCA B MUCLMEHHOH dopme. B xone
JK3aMEeHa CTYJIEHT OTBEYaeT Ha BOMpoCk! Ouiera. BuneT BKIKOUAET ABa BONPOCa U3 CIIMCKA "5.4. Bonpock! MPOMEXKYTOUHOH
aTTecTalmu”, M BBINOIHAET HeOOJIBIIOE NPAKTHYECKOE 3aIaHHE 110 TeMaMm, CBA3aHHBIE C M3y4aeMOil IHCLMITMHOM, H pacciHTaHHOe
Ha BbIACHEHHE 06beMa 3HaHui1 oGyuarouerocs no TemMe. OTBETE! HAa BOMPOCH OLEHUBAOTCA 110 10 6annos, a MPaKTHYECKOE 3aAaHHe
onenusaercs Makcumym B 20 Gannos. JoMoMHUTENbHbIE Ganibl, NOMUMO Gannoe, MOJY4YEHHBLIX 32 KOHTPOJIBHBIE H MUCEMEHHYI0
paBoThl, MOTYT BbITH 3apaboTaHbl 33 IIPABHIIBHLIC OTBETHI B XOJIE OTPOCOB H cobecel0BaHMiA.

Ecnu cymmapHoe uic/io 6anioB HaOpaHHBIX B CEMECTPE TIO pesy/ibTaTam MoyJieH ¥ MOTyUeHHbIX Ha IK3aMEHE

-oT 61 g0 75, TO CTABUTCH UTOrOBas olieHKa "Y I0BJETBOPUTEIBHO",

- ot 76 1o 90, TO CTABUTCS UTOroBas oucHka "Xopomwo",

- o7 91 go 100, To cTaBuTcs uTOroBas oueHka "OTanYHO".

Ecnu cymMmapHoe 4ciio 6annos, HabpaHHBIX CTYIEHTOM He MeHee 60 GAIIOR, TO CTYIEHT MOJKET COTIACHTBCA € COOTBETCTBYOLIEH
MTOTOBOH OLEHKOI €3 aK3amMeHa.

IMepeueHs METOAMUECKMX YKa3aHHIT U OCBOCHHS IMCIHMIIMHEL IPECTABICH

Ca¢pannnkos, H. M. HEGOpMalMOHHO-H3MEPHTENIBHBIE npeobpaszoBaTenH KnoephHIHISCKUX CHCTEM : yueGHoe nocobue 1S By30B /
H. M. Cadeaunnkor, O. . Bypenesa, A. H. Anumos. - Cankr-TTerep6ypr : Jlans, 2020. - 236 ¢. - ISBN 078-5-8114- 5402-0 : b. 1. -
URL: https://e.lanbook.com/book/152596

B TeueHHH CeMECTpa 1 CTYACHTOB MPOBOJIATCA IPYINOBLIEC TEKYIHE KOHCYJIbTAHH 110 yueOHO IMCLHMIUIMHE, & TAKXKE
KOHCYJIBTALMs Nepell 9K3aMeHOM.

MeToauyeckue peKoMEHALMH 10 06YYeHHIO JIHLL ¢ OTPaHHUCHHBIMH BO3MOMHOCTAMH 3110POBbA H MHBAUAOB
[TpodeccopeKo-nieAarorH4ecknit CocTas 3HAKOMUTCH C ncuxonoro-GH3NoNIorHIeCKHMH 0COOEHHOCTAMH 00y4arIMXCA HHBAIHAOB H
ML ¢ OTPaHHYEHHBIMH BO3MOXMHOCTAMH 3/10POBbS (OB3), MHAHBHAYaJIBHBIMHU NPOrpaMMaMH peabuiIHTalMy HHBATHAOB (MPH
nanuuuu). [1pi Heo6X0MMMOCTH OCYLIECTRIAETCA JONOIHUTE/bHAS [I0AIEPKKa NPETOfIaBaHis TBIOTOPAMH, NICHXOJIOraMH,
COLMATLHBIMH pa0OTHHKAMM, MPOILEAIUMHU NOATOTOBKY aCCHCTCHTaMH.

B COOTBETCTBHH ¢ METOUYECKUMH pekoMeHaauuaMu MunoOpHayku PO (yts. 8 anpens 2014 r. N AK-44/058H), B Kypce
TpeArnonaraeTcs HCro/b30BaTh COLMANbHO-AKTHBHBIC H pednekcHBHBIe MeTO/Ibl 00Y4EH s, TEXHONOTHH COLMOKY/IBTYPHOH
peabHIIHTALIMH C LIS/IbIO 0KA3aHHs NIOMOLLH B YCTAHOBJIEHMH MOTHOLCHHBIX MEXJIHYHOCTHBIX OTHOUIEHHI ¢ IpYTMMH CTYIEHTAMH,
CO3/1aHHH KOM(OPTHOTO NCHXOJIOTHYECKOr0 KIUMAaTa B cTynenyeckoft rpynne. TTondop u paspaboTka yueGHbIX MaTepHalIoB
MPOU3BOAATCA ¢ YUETOM NPENOCTaBIeHNS MaTEPUANa B pasiiiHbIX dopmax: ayaHanbHOH, BU3YallbHOM, ¢ NCMOJIb30BAHHEM
CreNMaIbHBIX TEXHUUECKNX CPEICTB H MHHOPMAHOHHLIX CHCTEM.

OcBoeHHe TUCUMITTHHBL Auiamu ¢ OB3 oCcymEecTRIIAETCA ¢ HCNONb30BAHUEM CPEACTB o0yueHus 0OLLEro ¥ CreUHaNbHOro
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Ha3HaYeHHs (IIEPCOHATLHOTO H KOJUIEKTHBHOTO HCTIONb30BAHKA). MaTepHansHO-TeXHHYECKOe obecreyenye npeaycMaTpHBaeT
npucnocodsenne ayuTopHii K Hyxaam Juu ¢ OB3 (1pu Heo6X0aMMOCTH).

(®opma NpoBe/ICHHs ATTECTAUNH /IS CTYICHTOB-HHBANN/IOB YCTAHABIHBACTCA C YUETOM MHAMBH/IYa/bHBIX ICHXOQH3HUECKHX
ocoGenHocreii. [lna crynentor ¢ OB3 npenycmarpueaeTcs 10CTyHas GOpMa NpeCTABIEHHA 3a4aHMH OLEHOUHBIX CpPEACTB.
CTyI[BHTaM C HHBATHAHOCTBI YBCJIHYMBAETCA BpEMA Ha MIOANOTOBKY OTBETOB HA KOHTPOJIbHbIE BOTIPOCEIL. L[J'IH TaKHWX CTYOEHTOB
NpelyCMaTpHBaeTCa A0CTYNHAas (opMa NpeaocTarJIeH s OTBETOB HA 3aJaHHA.

ITpu HeoGxonMMOCTH 118 O6Y4AIOMIMXCA ¢ HHBATHIAHOCTLIO NIPOLIEYPA OLEHHBAHHS PE3YNILTATOR OOYUEHH S MOKET MPOBOIUTECS B
HECKO/IBKO 3TaroB,




MeToanyeckre MaTepuabl 0 JUCHUILIMHE, pa3paboTaHHbIC B paMKax pealn3allii IPaHTa Ha pa3paboTKy mporpamm OakaiaBpHaTa u
MIPOrpaMM MarucTparypsl o Mpodmiro «VICKyCCTBEHHBIH MHTEIUIEKT», @ TAK)KE Ha MOBBIIICHHE KBATH()UKAUH TeIarOTHYeCKHX
paboTHUKOB 00pa30BaTEIbHBIX OPraHU3allMil BBICIIEr0 00pa3oBaHus B cepe HCKycCTBEHHOTo uHTeiekTa (konkype 2021-M1-01 ot

10.06.2021).

1. Kubepdusuueckue cucreMsl U TexHonoruu. Ipakrukym. / A.B.Maroxuna, C.E./Iparynos; BonrI'TV. - Boarorpag,
2021.-2lc.




