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1. OcHOBHbBIE XapaKTEPHCTHKH NPOIPAMMBI

CoOTBETCTRHE
npodecCroHATBHEIM CTaHIapTaM

CootrercTBHE
KBaTH(hHKALTTOHHBIM
TpeboBaHUAM

Kateropus crmymarenei
Cpok o0yueHus

®opma 00yueHus

[IporpaMma  cocTaBieHa ¢  ydeToM  mpodcTaHmapToB
«PyKkoBOmHTENL NPOEKTOB B 00macTy HH(YOPMAIMOHHEIX
TEXHONOTHI Y, YyTBEPXKICHHOrO mprKazoM Muntpyna Poccun ot
18.11.2014 Ne 893m, m «llemaror mpodeccCHOHaIBHOIO
obyuenns, mpodecCHOHATBHOTO o0pasoBaHus "
JOTIONHUTENTBHOTO npodeccHoHATBHOTO ofpazoBanusy,
yTBEpKAEHHOro npukazom MunTpyna Poccun ot 08.09.2015 Ne
6081

[porpaMmMa cocTaBlieHa C y4eTOM IOCTaHOBIeHus MuHTpyna
Poccum or 21.08.1998 Ne 37  «OOmeorpacieBble
KBaTH(QHUKALMOHHEIE XapaKkTepHUCTHKH JIOTDKHOCTEH
pabOTHUKOB, 3aHATHIX Ha MPEANPUATUSX, B YUPEIKACHHAX H
OpranuzamEax» ¥ Tpikasa Mumsapasconpassutas PO or
11.01.2011  Ne 1«06  yreepxaenuu  EmmHOro

KBaTH(HKAITHOHHOTO CIIpaBOYHHKA TOTKHOCTEH
DYKOBOIMTENEH, CIEIHUANHCTOB M CIIyKalluX», pas/elbl
«KpanuhuxanmoHHEE XapaKTEePUCTUKH TOTKHOCTEH

pYKOBO,E[HTGJICf:I H CIICLHAIIMCTOB BEICHIETO HpO(i)ECCHOHEIﬂBHOI‘O
W JOIIOJIHHUTEIIEHOTO HpO(bCCCPIOHEUIBHOFO 06pa30]3aH1m»

[Menaroruueckue paboTHUKH, PAOOTHHKH IPEAIPUITHA
72 gaca

Q4Has

2. Ilesp peanm3anuu MpOrpaMMbl: KadeCTBEHHOS H3MEHEHHE NPO(ECCHOHANBHBIX
KOMTIETEHIIHH, HEOOXOMUMBIX UId TPHMEHEHHS HHTEIIEKTyalbHBIX TEXHOJOIMH B CHCTEMax
00paboTKy MHGOPMAIIUK H YIIPABICHHS,

3. TpedoBanus K pesyJbTaTaM 00y4deHus

Crymarenb, OCBOMBIIHI IPOrpaMMy, O/KEH:
3.1. O6namatek CAEAYIOMUMY KOMIETEHIIHAMH.

e crocob0eH OCYIIECTBIATh KPHUTHYESCKMH aHamM3 HOPOONEMHBIX CHTyanuii Ha OCHOBE

CHCTEMHOTO TOIX01a, BhIpabareiBaTh crpareruto geictril (YK-1 ®T'OC 3+ 09.04.02);
cocobeH OMpeeNaTh U PEaTM30BBIBATE NPHOPUTETH COOCTBEHHOH NEATENBHOCTH U
cocoObI ee COBEPUIEHCTBOBaHMA HA ocHOBe camooleHkH (YK-6 @I'OC 3+ 09.04.02);
crocobeH CaMOCTOSITEJIbHO MpUOOpETaTh, PasBUBATh M IPUMEHATL MaTeMaTHYSCKHE,
€CTECTBEHHOHAYYHBIE, COIMAIBHO-3KOHOMUYECKHE H IPo(EecCHOHANbHEIE 3HAHHA s
peIlleHys HECTAHJAPTHEIX 3a/ad, B TOM YMCIE€ B HOBOM WM HE3HAKOMOW Cpele U B
mexauciumuaapaoM kouTekcere (OIIK-1 ®I'OC 3+ 09.04.02);

criocobel paspabaThiBaTh OPHUTHHAIBHEIE AITOPUTMEI M IPOTPaMMHLIE CPEICTBA, B TOM
4ucIe ¢ HCIONb30BAHHEM COBPEMEHHBIX MHTEIUIEKTYAIbHBIX TEXHOIOTHH, A PSIICHUS
npodeccronansueix 3anau (OIK-2 ®I'OC 3+ 09.04.02);

cniocobeH paszpabaThBaTh U NPUMEHATh MaTEMaTHIECKHE MOJICIIH IPOIIECCOB U OGBGISTOB
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TP PELTEHKMH 3a/[@4 aHAM3a U CHHTE3a PACHPEICICHHBIX HHOOPMAIMOHHBIX CHCTEM H
cucTeM moaaepykky npubsitist pemennit (OIIK-6 @IOC 3+ 09.04.02);

criocofeH  paspalaThiBaTh W HCCIENOBAaTh MOJCHH 00BEKTOB MpodeccroHaIbHOR
JeATCNLHOCTH, IIpe/ylaraTh M afalTHPOBaTh METOOMKH, OIPEA/STh KaueCTBO
IPOBOIMMBIX FICCTEIOBAHMH, COCTABILITH OTYETH O HpOJENAHHOH pabore, 0G30pEL
rotosuts nybmmkanus (ITK-1 @I'OC 3+ 09.04.02);

crocofeH Ipeurarath CTPYKTYpy ¥ OTallbl  HCIONB30BaHHS —HMH(POPMAIMOHHBIX
TEXHOIOTHIA, OIPEeNaTh U 00ecIeunBaTh IPUMEHEHHE HHPOPMAIIHOHHBIX TEXHOIOIHHA
Tpebyembvu pecypcamu i cepercamu (IIK-11 ®T'OC 3+ 09.04.02);

crrocofeH Co3/[aBaTh TEKYIIME M IIEPCIEKTUBHBIE IIPOEKTHI B 00IacTH NPUMEHEHHS
HH(QOPMALOHHEIX TEXHOIOTHH, BECTH NO3TAHBI KOHTPOb HeronHerus npoekTa (ITK-
15 ®I'OC 3+ 09.04.02);

criocobeH (OPMHUPOBATH IMCHXONOTHYECKYIO TOTOBHOCTH OyIyliero CIenuanucTa K
npodeccronansroi aestensHocTH ([IKIIII-8 ®I'OC 44.03.02);

crocofeH TPOBOAUTL KOHCYNBTALHH, OpodeccHoHambHble CODeCcel0BaHus, TPEHUHIH
UL aKTUBM3aIuK TPOodeCcCHOHATBHOTO CaMOOIIpeeIeH s O0yJaromuxcs (TIKIIII-11
®I'OC 44.03.02);

TOTOB K OCYIIECTBIEHUIO [ICHXO0JIOTO-ITeIarOTMIECKOr0 COTPOBOKICHUS
06pa30BaTENBHOTO MPOlecea, COMMANTH3AME | TPO(ECCHOHAIBHOrO CaMOOTIPEAEIEHHS

06YUaromMXCs, B TOM YHCIE JHI[ ¢ OTPAHHYEHHBIME BO3SMOKHOCTAME 3710poBbs (OIIK-4
@®I'OC 44.03.03).

3.2. 3HaTh:

TEXHOJIOTHH MCKYCCTBEHHOTO HHTE/UIEKTa Ha OCHOBE JIOTHYECKOTO BBIBOJIA H
ABTOMATHYECKOTO [IOPOXKIACHUSI THIIOTE3;

TEXHOJIOTHHU MOJIEITHPOBAHUS (TIPOTOTUIHPOBAHHS) 15§ NporpaMMHPOBaHUL
HWHTEJUICKTYaTbHBIX pOGOTOB;

TEXHOJIOTHH MAIIMHHOTO 00yJYEeHHUs;

METOABI M CPEJCTBA MOJETHPOBAHMSA CHCTEM W aHaIM3a IIOTYYCHHBIX PE3YJIBTATOB
MOJETUPOBAHHS,

TEXHOJOTHH MHTEIUIEKTYAIBHOIO aHalIn3a JaHHBIX B UX NPAKTHISCKOe IPHMEHEHHE,
OCHOBHBIE  HANpAaBIeHHS MOJAEPHW3AIMH INPO(GECCHOHAIBHOTO  00pa3oBaHus B
Poccuiickoit Deneparuu;

TICHXOJIOTO-IIEJArOTHYECKHAE OCHOBBI O0YUYEHMA B CHCTEME BBICIIETO M CPEIHETO
mpodecCHOHANBHOTO 00pa3oBaHusl.

3.3. YMeTh:

pemars 3amadd  paspabOTKM CHCTEM HMCKYCCTBEHHOrO HMHTENIEKTa Ha OCHOBE
JIOTHYECKOI0 BBIBOA H aBTOMATHYECKOTO IIOPOIKACHHMS THITOTES;

IPUMEHSATh HHCTPYMEHTAIBHEIE CPEIBl pa3spaboTKH poOOOTOTEXHUISCKUX CHCTEM;
IPUMEHATH METOJBI M CPEJCTBA MAIIMHHOrO OOy4eHHs JUIL CO3JaHHA CHCTEM
pacrio3HaBaHnsg 00pa3oB;

OCYIIECTBIATH IIOCTPOCHHE H MOJIETHPOBAHUE CIIOKHON HH(OPMALHOHHOM CHCTEMBL;
BLIMOTHATL AaHAIH3 HMHOOPMANHOHHBIX CHCTEM H (OPMHpOBAaTH PEIIEHHS IO HX
YIAY4IICHUIO;

[PUMEHSTE METOIBl MHOIOMEPHOTO aHalu3a JaHHBIX B KOHKPETHBIX IPEIAMETHBIX
obnacTax;

OCYIIECTBIIATL  MPO(ECCHOHATBHO-TIEIATOTHYECKYIO  JeATEIbHOCT ~ HA  OCHOBE
CHCTEMHOI0, KOMIIETEHTHOCTHOIO, JIMYHOCTHOTO W AEATENbHOCTHOTO IOJXOMIOB,
COBPEMEHHBIX 00Pa30BaTEITBHBIX TEXHOIOIHH;

OCYILIECTBJIATE BBIGOP 00pa3oBaTeNbHBIX TEXHOJIOTHH, HANPAaBIECHHBIX Ha IIOJTOTOBKY
CIIEIUATHCTOBR, TOTOBBIX K MHHOBAIIMOHHOHN JIEsATEIHOCTH;

ananTupoBaTs  of0ofmenHble  oOpa3oBaTelbHBIE  TEXHOJIOTHH K  KOHKPETHBIM
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IMeJarori4eCKuM YCIOBHAM,
TIPOCKTHPOBATh OCHOBHBIC 3JIEMEHTRI KOHKPETHBIX TEXHOJIOTHH OGy‘IEHHﬂ;

[PUMEHATE pasiudHble GOPMBI M METONLI AKTHBHOIO OOYYCHHS IIPH peald3allui
00pa3oBaTenbHON TEXHONOTUH.

3.4. BiajgeTs:

HABBIKAMH IIPOTPAMMHPOBAHMSA CHCTEM HCKYCCTBEHHOTO HHTE/UICKTa Ha OCHOEBC
JIOTMYECKOr0 BEIBOJA M aBTOMATHYESCKOTO MMOPOKACHUS THIIOTES;

HABBIKAMM CO3/IaHUS POTOTHIIA po00OTa B MHCTPYMEHTAIBHOHR cpelie paspaboTKy;
HABBIKAMH IIPOTPAMMHUPOBAHHS CHCTEMBI YIpaBlIeHHsS poOoTa ¢ HCIOIb30BAHUEM
BCTPOEHHBIX CPEJICTB MHCTPYMEHTAIBHOM Cpeibl pa3paboTKH;

HaBEIKAMH TIPOTPAMMHPOBAHUS CHCTEMBI yIpaBieHHss po0dOTa Ha S3BIKE BBICOKOTO
YPOBHS;

[POrpaMMHBIME CPEACTBAME MALTHHHOTO 00yUeHHS,

HHCTPYMEHTAIBHBIME CPEACTBAMHU MOJIETMPOBAHUS CUCTEM,;

MPOrPaMMHEBIMH CPEACTBAMH HHTEIUIEKTYaIbHOTO aHANI3a JaHHBIX;

METOMHKAMH aHalIM3a CHCTEM Ha OCHOBE TEH30PHBIX H MaTPHUHBIX METO/I0B,
Opranusamnpel mpoBefeHHs Y4eOHBIX 3aHATHH B CHCTEME BBICIIEr0O H CPEIHETO
MpohEeCCHOHATBLHOrO  00pa3oBaHus Ha OCHOBE COBPEMEHHBIX —00pa3soBaTeIBLHBIX
TEXHOJIOIHH, BKIIIOUAd aKTHBHEIE, HHTEPAKTUBHBIE U THCTaHIIMOHHEIE,

cmocobaMy oleHKH >h(eKTHBHOCTH 00pa3oBaTeNIbHOM JEATENEHOCTH C YUETOM OCOOBIX
o0pa3zoBaTeNpHEIX MOTPeOHOCTEH JHIT ¢ OTPAaHMYEHHBIME BO3MOKHOCTAMH 3/I0POBbS.



4, Copepsxanme MporpaMmbl

Kanenpapuslii yaeOHbIH rpadux

OBpasoBaTelIbHEIM MPOIECC IO IPOrPAMME MOKET OCYIIECTBISTECS B TEUCHUE BCETO
KaJeHIapHOTO TO/4a.

Ob6mas mpoaoIKHTENLHOCT
= Ayn. yacos .
®opma o0yueHHus £ 78I nporpaMmel (JHEH, HEIENb,
MECSIIIER)
ouHas <4 3 mecsua
YYEBHO-TEMATUYECKUI IITAH
IPOrPaMMEI OBBIICHAS KBATH(HKALHH
«HuTeekTyalbHbIe TEXHOIOTHE 00paboTKH HHOOPMAIHK))
B ToM umcie
Bcero o DopMEL
No | HaumeHoBaHHE pa3leoB, JUCLHHILIMH U TEM cKkue u 1abo-
gacos | Jlexuuu KOHTPOTISL
paTopHBIE
3AHATHA
1 2 3 4 5 6
ckyccTBEHHBIH HHTEIEKT Ha OCHOBE
1 |1OrMyYecKoro BBIBOJA ¥ aBTOMATHYECKOTO 18 10 8
MOPOIK/ICHHS THIIOTES
MopenmupoBanue (IPOTOTHIIHPOBAHUE) H
2 MIporpaMMHpPOBaHHE MHTEIIEKTYalIbHBIX 18 10 8
po6oTOR
3 [TeXHOIOTHH MaITHHHOTO 00y4YeHus 14 8 6
4 MoieTupOBaHHE CHCTEM M MHTEIIEKTY aTbHEIN 13 10 g
AHAIN3 TAHHBIX
5 [TcHXOMOro-neaarorndeckue acleKThl 4 4 i
yueOHOro IIponecca
TOTO 72 42 30 3ager
YUEBHAS ITIPOTPAMMA

IPOTrPaMMBI ITOBBIIEHHS KBATHHKAIHH
«IHTeNnIeKTyaIbHbIe TEXHOIOTHE 00paboTKi HHOPMALKK)

Paznen 1. MckyceTBeHHBII HHTELIEKT HA OCHOBE JIOFHYE€CKOr0 BHIBOAA H
ABTOMATHYECCKOr0 Moposxaenus runores (18 1.)

1.
2,

Meradopa HCKYCCTBEHHOTO HHTEIJICKTA.

ABTOMAaTH3AIHA JJOTHYECKOI'0 BEIBOJA U MTOPOKACHUS I'MIIOTE3 B AHTCIUICKTYaJIbHBIX

HHDOPMALIMOHHBIX TEXHOIOIHAX.

SI3BIK O3MTHBHO-00Pa30BaHHEIX (GOPMYIT X aBTOMATHYECKOE JOKA3aTEIBCTBO TEOPEM.
[TporpamMMHBIe CpEICTBA JIOTHYECKOTO BEIBOJA U OPOK/ICHUS THIIOTE3 B MHTEIUICKTYalIbHEIX

HHPOPMAITHOHHBIX TEXHOIOIHSX.

Pemmenne 3a1a4 ¢ OIPUMEHEHHEM TEXHOIOTHI HCKYyCCTBEHHOIO HHTEIIEKTa Ha OCHOBE
JIOTHYECKOT0 BBEIBOJA M aBTOMATHYECKOTO TOPOIKIASHHS THIIOTES: 3a7a49u 00 aBTOMATH3AIHH
JIOTHYECKHX PacCykAcHAH, 3aa49a 00 aBTOMaTHYECKOM CHHTE3€ PEIIECHAS IPH H3BECTHBIX
OIHCAHUSAX 3TEMEHTAPHEIX ONEpauit (CHHTE3 IOCIe0BATENFHOCTH NEHCTBUH




GecMIOTHOrO JIETATEIFHOTO anmapara Ui poboTa-MaHUITyISTOPa IS BBIIOTHEHHS
IOCTABJIEHHOIO 3a/IaHus), 381a9a O BbISBIEHHH HETIOIHOTEI HCXOHBIX JaHHBIX
(aBTOMATHUECKHil CHHTE3 TUIIOTE3HI O HEAOCTAIOMINX UL PEIIEHHS MCXO/HBIX JAHHBIX),
3ajiada o TIOCTPOSHUH JKCIIEPTa PEIICHNS 3a/iad s Pa3IIIHEIX TPEIMETHBIX 00NIacTeH).

Pasjgen 2. MojaenupoBanue (IpOTOTUNTHPOBAHKE) H POrpaMMHUpOBaHue
HHTE/JIEKTYAJbHBIX pofoToB (18 4.)

1.

2

BBeeHHe B HHCTPYMEHTAIBHYIO cpeiy cumyistopa V-REP komnanuu Coppelia Robotics
1S pa3paboTKH POOOTOTEXHHYECKUX CHCTEM.

Cosparye npoToTHIa po6oTa B HHCTPYMEHTAIEHOM cpejie paspadboTKH.
IIporpaMMHpOBaHHE CHCTEMBI YIIPaBIeHHs poOOTa ¢ HCIIOTB30BAHUEM BCTPOCHHBIX CPENICTB
HHCTPYMEHTATBLHON Cpelibl (TPAEKTOPHUS [BHKEHHS 00BE3] IPEIATCTBIMA U T.11.).
[IporpaMMHpOBaHHE CHCTEMBI YIIPaBIEHHs pOOOTa Ha A3BIKE BEICOKOr0 ypoBHs Python i
outmorexu OpenCV ¢ ucronszoBanueM «Remote APIn-cumysaropa.

Paznen 3. Texnooruu MamuHHOro o0ydenns (14 4.)

1

2.
3.
4.

Cuctempl pacrno3napanus 00pasos.

MeTo/1p1 MaImMHHOTO 00yUEHUS.

HeitpoHnHsie CeTH.

[Ipumenenne 6u6muorexu OpenCV [yig perieHns 3a/iad MallMHHOTO 00y9IEHHE B CHCTEMAX
KOMITBIOTEPHOTO 3PEHHUS.

Paznen 4. MoeiupoBaHue CHCTEM M HHTE/UIEKTYAILHBIH aHaau3 nanHbIx (18 u.)

L;
2
3,

4.

MeTo bl MOAENTAPORaHMS HHYOPMAIHMOHHBIX CHCTEM.

MeTo/bI HHTIUIEKTYaTLHOTO aHaIH3a JaHHEIX.

OcoGEeHHOCTH OCTPOEHHS PACIpe/eIeHHBIX HH(QOPMAIlMOHHEIX CHcTeM. MuOTOMepHOS
TpeACTaRIEHHE JaHHBIX.

AHanmu3 JaHHBIX Ha ocHoBe MeTo/oB Data Mining.

Paznen 5. IlcuxoJioro-neAarorn4eckue acnekThl ydaedHoro npouecea (4 4.)

LAl o

o

Pedopmer obpasoBanus. [legaroraueckue IOIX0ABI B 00pa30BaHUH.

Coneprkanne 06pa3oBas¥s, CYLIIHOCTHEIE IPU3HAKH BBICIIET0 00pa30BaHus.

®akrtops! 3pdexTUBHOCTH yueGHOTO Tporecca (1o ITnakacucTomy).

CTpyKTypa nelaroru4eckoi CHCTEMEL, €€ MO/ICHCTEMBI, CBOHCTBA U TIPU3HAKH.

Teopus moKoNeHAN U KOHLEIIHs akanemuka Penpamrreiina J[.M. IIpobmemsr cormarnmsarme
CTY[IEHTOB.

ITcuxo0s0ro-nearori9ecKne actekTsl yuebHoro npomecca. Bocnpusatre, 3a0MHHaHIE,
ycBoeHHe yueOHoro Matepuaa. Kanaabsl BOCIpHATHS.

[Temarorudeckoe npoekTuposanue. Llemm, Metosl, Gopmel 00ydenus. DopMUpOBaAHKE
yueOHoro Matepuana Ha 6ase [ II-Texnonorun.

JTucTaHIMOHHOE, HHTEPAaKTHBHOE, AyaibHoe o0pasoBanue. 1IpobneMsbl ¥ TEXHOIOTHH.



Ilepeuens MPAKTHYECKHX U J1a00PATOPHBIX 3AHATHIA

Homep Kon-o
Paznen HauMeHOBaHKE MPAKTHYSCKOTO HIIH J1a00paTOPHOTO 3aHSTHS
TEMBI YaCcOB
1 2 3 4
1 4 |Beerenue B MHCTPYMEHTAbHBIE CPEICTBA pa3pabOTKH CHUCTEM 2
MCKYCCTBCHHOTO MHTEIUIEKTAa Ha OCHOBE JIOTHYECKOTO BBIBOJA H
ABTOMATHYECKOTO IIOPOXKIEHHS THITOTE3
4 [Pernenue MpakTHYESCKUX 3a/a4 HCKYCCTBEHHOIO HHTEIIEKTa HA 2
OCHOBE JIOTHYECKOT0 BHIBOJA M aBTOMATHYECKOIO IIOPOIKICHUS
THIIOTES
5 |PaspaboTka TporpaMMm Ui PEIICHMSA 33ja9 B CHCTEMax 4
MCKYCCTBEHHOTO HMHTEIIGKTAa HAa OCHOBE IIOTHYECKOTO BBIBOJA H
ABTOMATHYESCKOIO IIOPOXKICHHS THIIOTES
2 1 |BBenenue B HMHCTPYMEHTAIBHYIO cpeny pa3paboTKH o
oGoroTexanueckux cucreM V-REP xomnanun Coppelia Robotics
3  [[IporpamMMHpoBaHHE CHCTEMBI yIPaBIEHUS poborom B 4
MHCTPYMEHTATEHOM cpejie paspadoTku V-REP
3 1  |OcHOBBI MAIIHEHOTO 00yYeHH s JUIA CHCTEM PAcIIo3HaBaHHA 00pasoB 2
2 [KnaccudHKATOPHI HA OCHOBE METOH0B 00yUYEHHS C YUUTEIEM 2
2 [Knaccuukaropsl Ha OCHOBE METOJOB 00ydIeHHs O3 yIHuTeIs 2
4 1 [MocTpoeHue ¥ MOIETMPOBAHHE DPACIpPEAENCHHON WH(POPMAITMOHHON 2
CHCTEMBI C Y4ETOM CIIeIH(UKH IpeMeTHOH 00IacTy
2 |Amanu3 uHGOPMAIMOHHBIX CHCTEM € MCIIOTH30BAHHEM COBPEMEHHBIX 2
MporpaMMHEIX poyKToB (Statistica, Matlab u 1p.)
4  MogenmdpoBaHue CHCTEM Ha OCHOBE TEH30PHBIX H MaTPHYHBIX 4
METOIOB

5. MaTepHabHO-TeXHHYeCKHE YCI0BHS Peaju3alii IPOrpaMMbl

Hawnmenopanue
CIIEITHATU3HPOBAHHEIX
ayIuTOpHit KaOMHETOB,
nabopatopuii (agpec)

. HaumenoBaHue
Bun zauarui

0GOpY/I0BAHUSL/ TIPOTPAMMHOI0 00ECTICUCHHS

1 7 8
JlaGoparopuu 332, 341, 343, | Jlexiuu [TpoexTop, NePCOHANBHBIA KOMIIBIOTED LT
345, 347,351 7 yu. 31. obecrieyenus paboThI MPOEKTOPA,
(xadenpa ACOMY), IPOEKIMOHHBIN dKpaH, JI0CKa

yi. b.Kpacnas, 55

JlaGopatopuu 332, 341, 343, | [IpakTuueckue u | IlepcoHanbHbIE KOMIBIOTEPHI (HE MCHES 10),
345,347,351 7 y4. 311, naGopaTopHsle | omepamuoHHas cuctema Microsft Windows
(xadenpa ACOUY), 3aHATHSI 7 (vn¢ BEIIIE), Cpejia IPOrpaMMUPOBaHUS

yi. b.Kpacnas, 55

cumynstop V-REP, nporpammuas
oubmrotexa OpenCV, cpena

ananusa gasuex (AnylLogic, Matlab,
Statistica, TensorFlow)

Microsoft Visual Studio 2010 (unu BeILIE),

NpPOrpaMMHUPOBAHHUS JUIS A3bIKA BEICOKOTO
ypoeHs Python, makers! NpUKIaTHEIX
MPOrpaMM VISt MOAENHPOBAHMS CHCTEM U

Aynuropust 235, 7 y4.31., Jlexrmm KomnsioTep, MyJIbTHMEIUHHEIA IPOSKTOP,
yi. b.Kpacnas, 55 9KpaH, J0CKa




11

12.

13,

14.

15.

16.

1

18.

19.

20.

21.

22

6. YuebHo-MeToquYecKkoe H HHpoOpMAaLHOHHOE o0ecriedeHHe NIPorpamMme
6.1 OcHoBHAs ¥ JONOJIHUTEIbHAA yueOHAsd TUTEpaTypa

Bapcersn, A.A. Anamus mauuex u npoueccos / A.A. Bapcersn, M.C. Kynpussos, 1.1
Xonox, M.JI. Tece, C.1. Enuzapos. — 3-e uzn. — CI16.: BXB-IletepOypr, 2009.

Bacwises, C.H. UnTemrextHoe yrupasnenue nuHamudeckumu cucremamu / C.H. Bacuibes,
A K. Xepnos, E.A. ®enoco, B.E. ®eaynos. — M.: Ousnko-MareMaTHyuecKas JuTeparypa,
2000.

Topnay, B.A. Tensopuas anre6pa U TeH30pHbIA aHanu3. Yuebroe nocodue / B.A. T'opray. —
M.: UznatensctBo «Jlanby, 2015.

I'py3nes, A.B. ITpornosnoe mozmenuposanue B IBM SPSS Statistics, R u Python. Meron
JCpeBhEB pelneHuit u ciydaiinsi nec. IisetHoe n3nanue / A.B. I'pysaes. — M.: JIMK Ilpecc,
2017.

T'yabennoy, 5. TiyGokoe o6yuenue / 5. Tyndemnoy, U. bermxuo, A. Kypsuns. — M.: [IMK
ITpecc, 2017.

HTemIekTyansHbIe poboTsl: yuebHoe mocobre ws By3os / mox obmeii pen. E.M. IOpesma
/ U.A. Kansier, B.M. Jloxun, U.M. Maxkapos u j1p. — M.: Mammroctpoerue, 2007.
Karanesckuii, J[.}O. OCHOBBI HMHUTAIlMOHHOTO MOJEIMPOBAHHS M CHCTEMHOIO aHalH3a B
yIpaBleHun: yueGHOe mocobue; 2-¢ w3, mepepab. u gom. / JI.IO. Karanesckuit. — M.:
Wapatensckuii qom «Jlemo» PAHXul'C, 2015.

Kierte, P. KoMmbroTeproe 3penue. Teopus u anroputsl / mep. ¢ anra. A A. Ciunkuaa /
P. Kiterte. — M.: IMK Ilpecc, 2019.

Kanep, A. Uzyuaem OpenCV 3 / A. Konep, I'. Bpagexu. — M.: JIMK Tlpece, 2017.

. Opemsen, XK. Tpuknagroe MamuHHOe 00ydenue ¢ momompio Scikit-Learn u TensorFlow:

KOHIENIHH, HHCTPYMEHTHI W TEXHUKH JUIA CO3JAHHS MHTEIUIEKTyalbHBIX chcTeM.: llep. ¢
anri. / XK. Opensen. — CI16.: 000 «Aneda-kauray, 2018.

Ocosekuii, C. Heifponnsle cets mis obpaborku mubopmammu: Ilep. ¢ momsek. / C.
Ocosckuit, — M.: Topstiuast manug-Tenexom, 2017,

Paccen, C. VcKycCTBEeHHBI MHTEIIEKT: COBPeMEHHBIH moaxoxn, 2 u3.: Ilep. ¢ amrm. / C.
Paccen, I1. Hopsur. — M.: 000 «W1.[1. Bamssmey, 2016.

Pamka, C. Python u wMammuuoe oOydueHHe: MaIIMHHOC H TIyOoKoe o0ydeHue ¢
ucrone3oBanueM Python, scikit-learn u TensorFlow, 2 u3xa.: Ilep. ¢ amrn. / C. Parixa, B.
Mupxamand. — CI16.: 000 «duanextrkay, 2019.

Cupota, A.A. MeTo/Isl B aITOPHTMBI aHAIKH3a JaHHBIX ¥ HX Mojemuposanne B MATLAB/
A.A. Cupora. — CII6.: BXB-IlerepOypr, 2016.

Onak, IT. Mamuunoe obyuenue. Hayka ¥ HCKyCCTBO IOCTPOSHMS ITOPHTMOB, KOTOPHIC
H3BJICKAIOT NaHHbIE U3 3Hanuii.: [ep. ¢ anrn. / I1. dnak. — M.: IMK TIlpece, 2015.
[anes-I1IBapr, I11. Vnen mMammurHOro 06ydeHus: OT TEOPHH K aJropHTMam / mep. ¢ aHri.
A.A. Crmuxuna / 111, anes-IIsapm, 1. ben-Tasuix. — M.: IMK Ilpece, 2019.

ITanpunopa A.Il. MHHOBaUMOHHEIE IEIArOTHYECKHE TEXHOJIOTHH: AKTHBHOE O0yYEHHE:
yueGHOEe TocoGHMe A cTyd. Beicur ydeb. sasemenmit /AJL  Tlampumosa. — M.
Wsnatensckuii nenTp «Axagemusy, 2014, — 192 c.

Xytopckoit A.B. CospemenHas nuaakruka. YuedHoe nocodue. M.: Boiciuas mkona, 2012, —
639 ¢.

IManuna T.C. CoBpeMeHHBIE COCOOBI aKTHBH3anuK 00ydeHMs: yded. mocodue Uit CTYL.
BBICIL yueO. 3aBeneHnil. M.: M3aTenbekuii IEHTP « AKAJIEMHSIY, 2012.—-176

HoBble IeIarorHyeckue M HHQOPMAIMOHHEIE TEXHOJNOTHH B CHCTeMe oOpasopaHus: ydel.
ocobue s cTya. Bysos/ E.C. Tonar, M.IO. Byxapkuna, M.B. Mouceesa, A.E. Ilerpos;
nop pen. E.C. Ionart. - 2011

Ckakyr B.A. OCHOBBI IeJarorud4ecKoro Macrepersa: yucbHoe mocobue. — M.: GOPYM:
WH®PA-M, 2010. - 208 c.

Cxaxyn B.A. MeTonuka NperofiaBaHysl CICHHalbHbIX H OOIMETEXHHIECKHX IPEIMETOB (B
cxemax ¥ Tabnunax): yueb. nocobue s Hau. npod. o6pazopannd. M.: Msnarensckuii HeHTp
«Axamemus», 2010. — 128 c.
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VHTepaKTHBHBIE TEXHONOTHH (OPMHUPOBAHMS KOMIETEHIMH K camMoo0pasoBareibHOM
nestensuoctu / P.P. Carutopa. — Kazans: 2010. — 68 c.

Anppees B.M. Depuctuka it TBOpueckoro camopasutus / B.M. Amnpees. — Kasans:
LlenTp HHHOBAIIMOHHEIX TexHONIOrHH, 2008. —224 c.

. Mopesa H.A. Texnonoruu npodeccronansroro obpasosanus. M., 2008.
26.

@enopo B.A., Komerosa E.JI. Ilemarorsdeckne TEXHOJOTHH YNPABICHHI KaueCTBOM
npodeccuonanpHOro o6pazoranus. M., 2008.

Bepnaukosa O.P., Hoeukos C.B. Ilegaroruka BeICIEH TEXHUYIESCKOH IIKOJIBI: TPOTPAMMEL U
METOJMYCCKHEC PEKOMEHIAIMK 10 HX peanu3anud. Y4eOHO-METOmudecKoe Iocodue. -
Kasaub: M3n-Bo KazaHCKoro rocy1apeTBEHHOTO TEXHHYECKOro yHuBepeuTeTa, 2005, — 72 c.
Bepruukosa O.P. [lpaktukyMm a1s TNpemojasareed Bysa: «TexHuKa nenarorudeckoro
obmenus /B ¢6. BocmmratenpHas jesTensHOcTE B KazaHckoM  rocynapcTBEHHOM
TeXHMYECKOM YHHBEpCHTETE. MeToIMuecKie peKOMEHIAINH UL IIpenojaBaTeneii. - Kasansb:
Wzn-so KI'TY um. A .H.Tynonesa, 2008. — 87c.

Bepaaukosa J.P., Hosukos C.B. Ilemarormka BhICIIEH IIKOTBL IPO(ECCHOHATBHO-
OpHCHTHPOBAHHEIE TEXHONOTHH 00ydenns. YueOHo-MeTouIecKoe mocobue. - Kasans: Msz-
Bo Ka3ancKoro rocyJapcTBEHHOTO TEXHUYECKOTo yHuBepeuTeta, 2007 — 42 c.

OcHOBBI HHKeHepHOH nefarorukd / A.A. Kupcanor, B.M. XKypaxosckuii, B.M. [Ipuxoxsko,
U.B. ®emopos. — M.: MAJTN (I'TY); Kazans: KI'TVY, 2007. - 498 c.

Bunenckuit M.S., O6pasnos ILU., VYman A.M. TexHonoruw mIpohecCHOHATHHO-
OpUEHTHPOBAHHOTO 00yYeHHs B BIcIIel mkone. M., 2005.

.TTonkor B.A., Kopxyes A.B. Teopust H IpaKkTHKa BBICIIETO IIPO(ECCHOHAIBHOTO

obpasoanus: Yueb. [locobme mis CHCTEMBI JOIOJHHTEIBHOTO  II€ArOrMYECKOro
obpasosanus. — M.: Akagemuueckuit [Tpoekt, 2004. — 432 c.

Yepaunesckuit J[.B. JlunakTHuecKue TEXHOJIOTHM B BBICIICH INKOJIE: yueb. mocobue s
By30B. — M.: KOHUTH-JTAHA, 2002. — 437 c.

MeTOIOTOTHYECKHE M METOJMYCCKHE OCHOBHI IIPOEKTHPOBAHMS TEXHOIOIMH OLCHKH
KauecTBa y4eOHO-TIO3HABATENIBHOM NEATENLHOCTH CTYAEHTOB IPH H3YYEHWH HHIKEHEPHBIX
mucuuriie. Monorpadus. ITox pex. B.M. Xypakosckoro., M, 2002.

6.2 Ilepeuens pecypcoB HH(GOPMANHOHHO-TeJIeKOMMYHHKAUHOHHOI ceTn «HTepHET»

Adounn B., Makymxus B. MHTemekTyansHble poG0TOTEXHHYECKHE CHCTEMBI
[DnexTponnsii pecype]. — URL: https://www.intuit.ru/studies/courses/46/46/info
Brejienne B pa3paboTKy MyJIbTHMEIHAHEIX IPHIOKEHUH ¢ HCIOMb30BaHHeM OHOTHOTEK
OpenCV u IPP [Dnexrponusri pecype]. — URL:
http://www.intuit.ru/studies/courses/10621/1105/info

Boponnor K.B. Mammuanoe o6ydenue [Dnexrporusii pecype]. — URL:
http://www.machinelearning.ru

Mecrtenkuit JI.M. MaTeMaTHdecKie METO/IbI PACTIO3HABAHUSA 00pa30B [DIEKTPOHHBIH
pecype]. — URL: https://www.intuit.ru/studies/courses/2265/243/info

Odununanerbii caitT 6udmmorekn OpenCV [Dnexrponnsii pecype]. — URL:
https://opency.org/

OdunuarsHsi caitT komnanuu StatSoft [DnexrponHsii pecype]. — URL: http:/statsoft.ru/
Odunuansueii caiit paspaboruukos V-REP [Dnexrponnsiii pecype]. — URL:
http://coppeliarobotics.com/

Cotruk C. IIpoeKTHPOBAHHE CHCTEM HCKYCCTBEHHOIO HHTEILIEKTa [DNEKTPOHHBIH pecype].
— URL: https://www.intuit.ru/studies/courses/1122/167/info

TexHONOTHH aHAIN3a JaHHBIX [DaekTponubii pecype]. — URL: https://basegroup.ru/

10. LlenTp xomnetenuuit MathWorks [Dnexrponnsii pecype]. — URL:

http://matlab.exponenta.ru/

11. OdpunuansaELi caiit MunucrepeTsa obpazoBanus ¥ Hayku Poccuiickoit Oenepaniy.
12. Cajit  «@efepanbHble  FOCYJapCTBEHHBIE 00pa3sOBATENBHBIC  CTAHAAPTEI  BBICIIETO

podecCuoHaNEHOT0 00pasoBaHUs .

13. @enepanbHeiit nopran «Poccuiickoe obpazosanuey hitp://www.edu.ru



14. Tlenaroruveckas OubmuoTeka — coOpaHue JIMTEPATYpHl MO MENAroruke, ¢¢ MPHUKIaIHBIM
OTpacisaM, a TakkKe HayKaM MeJUIIMHCKOTO M TyMAaHHTAPHOrO LHKJIOB, HMMEIOIHUM
OTHOIIEHHE K BOCIHTAHHIO M 00y4eHHIO [eTei; cTaTbi M3 COOPHMKOB M IEPHOIMYCSCKHX
w3nauuit — http://www.pedlib.ru/

15. Caiit KHUTY-KAMN.

16. DddexTusarie  obpasoBarenpHble  TexHomormd. —  URL:  hitp:/  www.moi-
universitet.ruw/effective-school2/.

17. Bnor C.B.Hogukoga https://twitter.comysvblogru

18. Cepblika Ha HHCTPYKIIMHE 110 HCIIOIb30BaHIIO HH(OPMAIHOHHEIX PECYPCOB Ha cafiTe
KHUTY-KAM (http:/kai.ru

19. Cesutka Ha JJokymenTanuio 1 uacrpykiun Ha caifte D0P KHUTY-KAH (http://e kai.ru),
bb.kai.ru

20. Ceplika Ha O(UITMABHEBIN CaHT CHUCTEMBI 10 CO3TAHMIO Kypca B 00yYEHHIO IS
IpernoaasaTencii ¥ CTyIeHTOB

6.3 Tepeyens uHGOPMATHOHHBIX TEXHOJIOTHIA, HCIIOIL3YE€MBIX NIPH 0CYMECTBICHHH
00pa30BaTEeILHBIX MPOLECCOB M0 NPOrpaMmMe

[IporpaMMHO-ammapaTHble CPeACTRa NOATOTOBKH U IEMOHCTPALUH [TPE3CHTAIHH.
[Tporpammuo-anmnaparHoe obecrieueHne 1ad0paTopHEIX paboT.
O6pazosatenbrele pecypesl KHUTY-KAHN.

O6pazoBartenpHble pecypesl ceTd MHTepHET.

Eal ol .

7. OneHKa KayecTBAa 0CBOEHHS NPOrPAMMBI

KoHTpOIIE OCBOGHHS! MPOTPaMMBl OCYLIECTBIAETCS B BHIC MTOrOBOH aTTeCTallMH IIO
pE3yIIBETATAM PACCMOTPEHHUS BBITYCKHOH paboThl, HOArOTOBIEHHOH! 110 TEME OJHOI'0 U3 Pa3/IciioB
HAMPaBJICHUS TOBBIIIEHUS KBATH(QUKAIWH,

BrmyckHas paboTa BBITONHACTCA CHyIIATeNeM CaMOCTOATENBHO. Pesymbrarsl ee
BBIIOHEHHS IIPEJCTABISIOTCS B XOJe MTOTOBOM aTTECTallud B BHJIEC MOSCHUTCIBHON 3aIMCKH.
OxoHuaTeIbHAs OIEHKA Ka4yecTBA OCBOCHHS IIPOTPAMMEI OCYLIECTBIACTCA PYKOBOIUTENICM
paBoTel TOCTe H3YYEHUs MATEpUalIOB IOSCHHTEIBHOM 3allMCKH M BBIPAXKACTCS B OLEHKE
«3agreno» winu «Hesauremon». Chnymartens cuuTaeTCs aTTECTOBAHHBIM, €CIIA HMEET OIEHKY
«3a4TeHO».

Jlnsd TONyYeHWs OLEHKHM «3a4TeHO» BRITYCKHas pabora JOKHA YIOBIETBOPATH
CIIEIYIOUNM KPHTEPHAM:

1. IlonuMaHHe PAcCMOTPEHHBIX B XOJAE BBINONHEHUA pabOTEl HMHTEIUIEKTYaNbHBIX
TEXHOJOTHH 06paboTK! HHOPMAIUH;

2. KauectBenHOE 0hopMIIeHHE NOSCHUTEILHOM 3aIIHCKH,;

3. MMonuoTa 1 TIIyOHHA PACCMOTPEHHSI BOIIPOCOB IO TeMe paboTHl;

4. KauecTBo J0KIaa MO0 PE3YIHTATAM BBIIOTHEHHS PA0OTEI;

5. KauyecTBO OTBETOB Ha BOIIPOCHI IO padoTe.

Omnenxa «He3aureno» BBICTABIAETCS 3a claboe ¥ HEMOITHOE OCBEIIEeHHE TeMbI paboThl,
OTCYICTBHC  OOOCHOBAHHs  NPUHAMAEMBIX  DEIICHHM  IpH  BHIIONHEHHWHM  paboTH
HECAMOCTOSTEILHOCTE HM3JI0KEHUS MaTepHalia, BEIBOABI M NPETIOKEHMs, HOCAmHE OOUmH
XapakTep, OTCYTCTBHE OTBETOB HA BONIPOCH! BO BPEMs IPEACTaBIEHHs pabOThL.

THITOBBIE TEMEI BEITYCKHEIX padoT:

1. BaifecoBckas KnaccH(UKAIMS B HHTEIUIEKTYaIbHBIX HHQOPMAHOHHBIX CHCTEMAX;

2. HHTenneKTyaabHbIH aHaau3 OOBIIHX JAHHEIX;

3. Knaccudukanms Ha OCHOBE MAlllMH OIOPHEIX BEKTOPOB B HHTC/IEKTYaIbHBIX
HH()OPMAIMOHHEIX CHCTEMAX;

4, Meroxsl 06ydenus 6e3 yuuTels B HHTSIUIEKTyalbHBIX HHOPMAIIHOHHEBIX CHCTEMAX;

5. Meroasr 06paboTki H300paKEHHH B CHCTEMaX KOMITBIOTEPHOTO 3PESHHUS;

6. MeTo 61 TPUHSATHS PELICHUI B HHTEJICKYaIbHBIX CHCTEMAX YIIPaBJICHUS;
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7. MogenupoBanue BUIeOMH(QOPMAIIOHHBIX CHCTEM;

8. MojenupoBanue pacmpeieeHHbIX HHOOPMAOHHEBIX CHCTEM;

9. TlpexncrapneHue 3HaHHH B MHTE/UIEKTYAIIBHBIX CUCTEMAaX yIIPaBICHUS;
10. HeifpoceTeBble TEXHOIOTHH aHAIM3a W300parkeH I,

11. HeiipoceTeBble TEXHOIOTUH aHATH3a TeKCTOBOH HH(OPMAIHY;

12. HeueTkue CHCTEMBI YIIPaBICHHUS,

13. TexHONIOTHH aHAIKM3a JAHHBIX B HHTEIICKTYAIbHBIX CHCTEMAX;

14. Texuonoruu rIybokoro o0y4eHus B CHCTEMaX KOMIBIOTEPHOTO 3PEHUS;
15. TexHOIOTMH WHTEIIEKTYaIbHOIO ITIOHCKA;

16. TexHOIOTHH KOHTEKCTHOIO TOKUCKA U300paKEHUH;

17. TexHOIOrHA MAIIHHHOTO 00y4YeHUs B CUCTEMAaX apXMUBallkiH JaHHBIX;
18. TeXHOIOrHY IPOrpaMMHEPOBAHHUS HHTEIIEKTYaIbHBIX POOOTOB;

19. TexHOIOTHH IPOrPaMMUPOBAHHS MOOUITBHEIX pOOOTOB;

20. TeXHONOrMH TEXHUIECKOTO 3PEHHUS B YIIPABICHAN HHTEIIEKTYaIbHEIMA POOOTaMH.

8. KagpoBble yCJOBHS peaan3anui IporpamMmmal

B peanmsaiiu IporpaMMmsl IPHHAMAIOT ydyacte npenomasatenn MITIK KW, umeromue
CTaX HaydHO-TIEJarornyeckoll paGoTsl (He MeHee 5 JeT), a Takke MpoQuIbHOe 00pa3oBaHue ¢
MOBHIIEHHEM KBamudukaue (He pexke 1 pasa B 3 roza).

9. Pa3paboT9iKH U COCTABHTE/IH IPOrPaAaMMBbI

1. IllnefimoBuu ML.II., 3aBemyromuil Kadenpod aBTOMaTH3HPOBAHHBIX CHCTeM 00paboTKu
HHGOPMAIIMK ¥ YIPaBICHUS

2. Bapxos M.A., nonenT xadeApsl aBTOMAaTH3HPOBAHHBIX CHCTEM 00paboTKH HH(pOpMALUH U
YIIPABIEHU

3. Badwuu P.P., crapmmii npenopasarens kabeapbl aBTOMATH3HPOBAHHEIX CHCTEM 00paboTKH
uHdOpMalK ¥ YIPABIEHUs

4. Moxmus B.B., nonesT kadeapbl aBTOMATH3UPOBAHHEIX CHCTeM 00padoTku MHEQOpManuy U
yIPaBICHHS
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