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1. OcHOBHBIE XapaKTePHCTHKH POrPAMMBI

CooTBeTcTBHE
npodeccuoHaTbHBIM CTaHAapTaM

CooTBeTCTRHE
KBanH(QUKalMOHHBIM
TpeOoRaHUIM

Kareropus ciymarenei

Cpoxk oby4yeHnus

dopma obyuenus

[IporpaMma  COCTABIEHAa C  y4eTOM  IIpOQCTaHIapTOB
«PyKoBOIMTENs TIPOSKTOB B 00NacTH HHQOPMAIMOHHBIX
TEXHOJIOTHIT», yTBEPIKIEHHOTO prKasoM MunTtpya Poccun ot
18.11.2014 No 893m, u «llemaror mnpodecCHOHAIBHOTO
obydeHus, npohecCHOHATBHOIO obpazoBaHus %4
TOTIOTTHHTEIBHOTO podheCCHOHATLHOTO o6pazoBaHULY,

yTBepKAeHHOTO Nprkasom Muntpyna Poccum ot 08.09.2015 Ne
608u

ITporpamMma cocTaBlieHa ¢ y4eTOM IOCTaHOBJIeHHs MUHTpyIa
Poccum ot 21.08.1998 Ne 37  «OOmeorpacieBsie
KBTH (U KALHOHHBIE XapaKkTEePUCTHKA JOJDKHOCTEH
paGOTHHKOB, 3aHATHIX HA HPEMNPUATHAX, B YYPSIKACHHIX H
opramuzalusx» W Ipukasa Mun3zjipasconpassutas PO ot
11.01.2011  Ne 1u  «06  yreepxgenuu  EmunOro

KBaTH(UKAIIHOHHOTO CTIPaBOYHHKA TOTDKHOCTEH
PYKOBOJMTENICH, CIICIIHANHCTOB M  CIYKAaI(UX», pas/ielsl
«KpanuduxanuoHnsle XapaKTepUCTUKU JIOTDKHOCTEHR

PYKOBOJMTE NN U CTIEIIHATHCTOR BBICHIET0 MPOpECCHOHAIBHOTO
M JOTONHUTENLHOrO MpodecCHOHAIBHOTO 00pa3oBaHus»

Hayuno-mearoruaeckue pabOTHUKH, [IE/IarOTHICCKHE
paboTHUKH, paOOTHHKH MIPEeANPUATHN

72 yaca

OYHas, ¢ YaCTHYHBIM OTPBIBOM OT IPOU3BOACTBA

2. Iear peanm3anyuu IPOrpaMMbl: KadeCTBEHHOE H3MEHECHHE npoecCHOHANBHBIX
KOMIIETEHIMH, HeOOXOMUMBIX Ul NPUMEHEHHS HMHTCIUICKTYaAIbHBIX TEXHOIOTHH B CHCTEMax
00paboTky HHPOPMALIUK U yIIPABIICHU.

3. TpeGoBanus K pe3yabTaTaM 00y4eHus

Cryuiarenb, OCBOUBIIKHN IPOrpaMMy, JOTKCH:
3.1. OGnanaTe CHSAVIOMHUMHE KOMIETEHIIMIMH:

crioco0GeH OCYINECTBIATh KPUTHYECKHH aHamM3 NPOONEMHBIX CHTyallii Ha OCHOBE
CHCTEMHOTO TTOIX0/1a, BhIpabartesarh crpartermio aeiicteuit (YK-1 @I'OC 3+ 09.04.02);
crocoBeH ONpe/eNaTh U PEAlM30BEIBATE TPHOPHTETEl COOCTBEHHOM MEATCILHOCTH U
crocoBhI ee CoBEpIIEHCTBOBaHHS Ha 0cHOBe camoorenku (YK-6 ®I'OC 3+ 09.04.02);
criocobeH caMOCTOSATENFHO MpHOOPETaTh, PasBHBaTh M INPUMEHATH MaTeMaTHUECKHE,
CCTECTBEHHOHAYYHBIE, COIMAIBHO-IKOHOMHYECKHE M MPO(ECCHOHANBHBIE 3HAHMS JUII
pelleHys] HECTAHJAPTHBIX 3afad, B TOM YHCIe B HOBOM WM HE3HAKOMOH Cpeie M B
MesxpucimmaapaoM konTekete (OITK-1 @IOC 3+ 09.04.02);

crocobeH paspabarsiBaTh OPUTHHAIBHBIE JITOPUTMBL ¥ IIPOrPaMMHBIE CPEACTBA, B TOM
YHCIIE ¢ WCIIONb30BAHUEM COBPEMEHHBIX MHTE/UICKTYAIbHBIX TEXHOJIOTHM, U PeIICHUS
npodeccuonanshbix 3a1ad (OIIK-2 @I'OC 3+ 09.04.02);

criocofeH pa3pabaThIBaTh M MPUMEHSTH MATEMAaTHIECKUE MOJIENH NIPOLECCOB B 0OBEKTOB
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IPY pEIIEHHH 3a7ay aHATW3a B CHHTE3a paclpeleNeHHbIX HHOOPMAIHOHHEIX CHCTEM H
cucreM nojyiepikku npuaaTs perteruit (OITK-6 ®T'OC 3+ 09.04.02);

criocoOeH  paspabaThiBaTh W HMCC/IENOBaTh MOJCTH OOBEKTOB MPodEecCHOHATBLHOMI
NEeATEeNLHOCTH, MpeajaraTb MW aJalTHpPOBaTh METONUKH, OIpPEJENSITh KaueCTBO
[POBOMMMEIX HCCIEIOBAHMM, COCTABISTH OTHYETHl O HpofenanHoit pabGote, 0630psl
roToBuTh Mybmukanuu (I1IK-1 ®I'OC 3+ 09.04.02);

cnocobeH mpejsiaraTh CTPYKTYpY ¥ OTambl HCIONB30BaHHS HH(DOPMAIMOHHBIX
TEXHOJIOTHH, ONMpPEAeNsaTh U 0OeCIeunBaTs IPEMEHEHNUE UHPOPMAIMOHHEIX TEXHONOTHH
Tpebyembmvu pecypeamu 1 ceprrcaMu (ITK-11 ®T'OC 3+ 09.04.02);

criocoGeH co3aBaTh TEKYIIHE M IepPCIeKTHBHBIC IPOSKTHl B 00JaCTH IPHMEHEHMSA
HHPOPMAIHOHHEBIX TEXHOIOTHH, BECTH [103TANHbIA KOHTPOIb HCIOMHEHHUs npoekTa (I1K-
15 ®T'OC 3+ 09.04.02);

crocobed  (POPMHPOBATH TICHXOJIOTHYECKYIO TOTOBHOCTH OyAyIIEero CICHHATHCTa K
npodeccronansHoi gestensHocTH ([TKIITI-8 @T'OC 44.03.02);

crocobeH TPOBOJMTH KOHCYILTAIUH, HIPO(eccHoHaNbHEIE cOOECeNOBaHUS, TPEHUHIH
I8 aKTHBH3aME IpodeccHoHansHoro camoonpenenenus oOywarommxes (IIKIIII-11
@®I'oC 44.03.02);

rOTOB K OCYIIECTBIICHHFO MICUXO0JIOTO-TIeIar OTHYECKOT 0 COITPOBOKICHUS
06pa30BaTENBHOrO MPONECCa, COIHATH3ANN ¥ TPO(ECCHOHANBHOIO CaMOOIIPEICICHAL

06y4aromumxcs, B TOM YHMCJIE JIAIl ¢ OIPaHHUCHHBIMA BO3MOKHOCTAME 3/10poBhs (OIIK-4
@I'OC 44.03.03).

3.2. 3HaTh:

TEXHOJOTHH HMCKYCCTBEHHOTO HHTEIVIEKTA HA OCHOBE JIOIHYECKOIO BRIBOJIA H
aBTOMATHYECKOIO IMOPOK/ACHUS TUIIOTES;

TEXHONOTUH MOICTHPOBAHMS (MIPOTOTHITMUPOBAHUS) 151 MIPOrpaMMHPOBAHHS
HHTEJUIEKTYaTbHBIX POOOTOB;

TEXHOIOTMH MaIMHHHOr0 00y4EHHS;

METOABI M CPEICTBA MOJEITMPOBAHUS CUCTEM M aHalu3a IIOIY4EHHBIX PE3yIbTATOB
MOJIETHPOBAHNU;

TEXHOJIOIHH MHTEIUICKTYAIFHOTO aHAIH3a TAaHHBIX U UX NPAKTHYECKOE IPHMEHEHHE;
OCHOBHEIE  HANpABJIEHHH MOMCPHU3AIHH NPO(ECcCHOHAIBHOrO 00pa3oBaHHs B
Poccuiickoit ®eneparuu;

[ICHXOJIOrO-ITeJaroTHYeckue OCHOBBI OOYy4YEHMs B CHCTEME BEICIIETO M CPEJIHETO
npodeCCHOHAIBHOTO 00pa3oBaHUs.

3.3. YMeTh:

pemars 3anadd  pa3padoTKW CHCTEM MCKYCCTBEHHOIO HMHTEIICKTa HA OCHOBE
JIOTHYECKOTO BBIBO/IA H aBTOMATHYECKOTO IIOPOKIEHUS THITOTES;

TPUMEHSTH HHCTPYMEHTAIBHEIE CPe/Ibl pa3paboTKH POOOTOTEXHHIECKUX CHCTEM,
NPHMEHSThL METOJBI M CPeACTBA MAITMHHOTO OOydYeHMs Mg CO3/IAHHA CHCTEM
pacro3HaBaHHs 00pa3os;

OCYIIECTBIATH TIOCTPOSHHE M MOJEITHPOBAHHE CIOKHONH HHOOPMAIHOHHOH CHCTEMBI,
BBIIOJHATE aHAIM3 HHGOPMALHOHHBEIX CHCTeM M (OpPMHPOBATh pEIIEHHS IO HX
YIIYUIICHUIO;

IPUMEHSThE METOJBl MHOIOMEPHOTO aHali3a JAaHHEIX B KOHKPETHBIX IPEIMETHBIX
obnacTax;

OCYIOCCTBIIATDH HpO(bCCCHOHELTIBHO—HCH&I‘OTHH&CKYID ACATCIEHOCTE Ha OCHOBE
CHCTEMHOTQ, KOMIETEHTHOCTHOI'0, JIMYHOCTHOTO HW OCATCIBHOCTHOIO TOIXO0B,
COBPEMEHHBIX 06p2130BaTeIIBHBIX TEXHOIIOTHIL;

OCYULIECTBIIATh BBI60p 06pﬁ30B&T€HBHLD( TEXHOJIOTHUH, HAaIIpapJICHHLIX Ha DOATOTOBKY
CIIEHMAIHCTOB, T'OTOBEIX K WHHOBAIIHOHHOM JIEATEIBHOCTH,

aJanTUpoBatk  00o0meHHble  00pa3zoBaTeNbHbIC — TEXHONIOTHMM K KOHKPETHBIM
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Neaaroru4eCKuM YCIOBHAM,
MIPOEKTUPOBATE OCHOBHEIC DJIEMEHTEI KOHKPETHRIX TEXHOJIOTUHN 06}“16}11/151;

[PUMEHSATh pasjiigHble GOPMBI W METOJbl AKTHBHOTO OOydYeHHS IIpH peaTH3alliy
00pa3oBaTeIbHOH TEXHOIOTUH,

3.4. BnaneTs:

HABBIKAMH IIPOrPAMMUPOBAHHS CHCTEM MCKYCCTBEHHOIO HHTEIJICKTa HA OCHOBE
JIOTHYECKOI'0 BEIBOJA H aBTOMATHYECKOI0 [IOPOKICHUS] THIIOTES,

HABBIKAMH CO3JaHMs IPOTOTHIA pobOTa B MHCTPYMEHTAIBHOH cpezie pa3spaboTKH;
HABBIKAMM TPOTPAMMUPOBAHUS CHCTEMBI YIPABICHHA po0OTa € HCIONB30BAHHEM
BCTPOEHHBIX CPEICTB HHCTPYMEHTAIBHOM cpeslbl pa3paboTKH,

HaBLIKAMH IIPOrPAMMHPOBAHHS CHCTEMBI YNpaBIEHHd poOOTa HA A3BIKE BBICOKOTO
YPOBHS;

IPOrPaMMHBIME CPEACTBAMH MAIIMHHOTO 00y4eHHU;

HMHCTPYMEHTAIBHBIMH CPESICTBAMY MOJEIIUPOBAHKS CHCTEM;

MIPOrPaMMHBIMU CpPE/ICTBAMH HHTEIUIEKTYallbHOI'O aHali3a NAaHHbIX;

METOIHKAMH aHaJIH3a CUCTEM Ha OCHOBE TEH30PHBIX U MaTPHUHBIX METOJIOB;
opraHuzarpeil TPOBeNeHHS y4EeOHBIX 3aHATHH B CHCTEME BBICHICIO H CPEIHETO
npodeccHOHATBEHOTO 0Opa3soBaHMSl HA OCHOBE COBPEMEHHBIX 00pa3soBaTENhHBIX
TEXHOIIOTHH, BKJIFOYas aKTHBHBIE, UHTEPAKTUBHEIE M JUCTAHIHOHHEIC;

crioco0amu 01eHKA 3)GEKTUBHOCTH 00pa30BaTEILHON JEATEILHOCTH C yYETOM O0COOBIX
oOpazoBare/TbHBIX TOTPeOHOCTEH JTHI] ¢ OTPaHHYEHHBIME BO3MOKHOCTAMH 3/I0POBbS.



4, Coaep:kaHHe HPOTrpPaMMBbI

Kanenpapusbrii yueOublii rpadpux

O6p330BaTe.TIBHEII‘7I IPOUECC IO IIPOrpaMMe MOKET OCYIIECTBIIATLCA B TCUCHHUE BCEIO
KaJICHJapHOTI0 I'oja.

OGast IpoAOIKUTENLHOCTE
~ Ayn. yacoB 2

@opma oOyueHHA — MporpamMmel (IHEH, Hellelb,
MECSIIER)
ouHas 4 3 Mecsua

YYEBHO-TEMATHYECKHHA ILTAH
IIPOrPaMMBbI TIOBBIIEHHS KBATHDHUKAIIH
«HTe/IeKTyaIbHBIE TEXHOMOTHH 06paboTKi HH(pOPMALHH»

B Tom uucie
Bcero HpaKTqu' ~ | ®opwmu
Ne | HaumeHoBaHME pa3/ielioB, JUCIUIUIMH H TEM ckue u nado-
gacoB | Jlexiu KOHTPOJIS
paTopHbIE
3aHATHS

1 2 3 4 5 6
MCcKyCCTBEHHBIM HHTEIIEKT Ha OCHOBE

1 |TOTMYECKOT0 BBIBOJA H ABTOMATHYECKOTO 18 10 8
MOPOKACHHSA THIIOTE3
MonenupoBanue (IIPOTOTHIIHPOBAHUE) U

2  [IporpaMMUpPOBAHHUE HHTEIUICKTYabHEIX 18 10 8
poboToB

3 [TexHOIOTHH MAIIMHHOTO 00YUEHHST 14 8 6

4 MoaenupoBaHHe CHCTEM H HHTENIeKTYaIbHBIH 18 10 g
AHAIU3 JaHHBIX

5 [TcuX0I0ro-neIarornaeckue acleKThl 4 4 )
yueOHOTO mpoIecca
toro 72 42 30 3aver

YUEBHAA ITPOI'PAMMA

IIPOTPAMMEI ITOBBINEHHS KBATH(DHKALIUH
«HTEmIeKTyaIbHbIe TEXHOIOTHH 00paboTK HHGOpPMALIHK»

Paznen 1. UckyceTBeHHBIN HHTEIEKT HA OCHOBE JIOTHYECKOI0 BHIBOA H
ABTOMATHYECKOr0 MOpokIeHns rumote3 (18 1.)

¥
Z,

W

MCT&(I)Opa HCKYCCTBCHHOI'O HHTCIIJICKTA.

ABTOMaTHU3AIMS JTOTHUYSCKOTO BEIBOJA U MOPOKIOCHWS THIIOTE3 B HHTEJIJICKTYalIbHBIX

HHGOPMAITMOHHEIX TEXHOIOTHSIX.

SI3BIK TO3HTHBHO-00Pa30BaHHEBIX HOPMYI H aBTOMATHUYECKOE JI0KA3aTE/ILCTBO TEOPEM.
IIporpaMMHBIE CPEICTBA JOTHYECKOr0 BRIBO/IA U IOPOKIAECHHS TUIIOTE3 B HHTECIUICKTYalbHBIX

HHd)OpMaHHOHHBIX TEXHOIOTHAX.

Pernenwue 3a1a4 ¢ IpUMEHEHHEM TEXHOIOI'MH MUCKYyCCTBEHHOIO MHTEIUIEKTa HA OCHOBE
JIOTMYECKOrO BBIBOJIA M ABTOMATHYECKOTO ITOPOIKICHHS THIIOTE3: 3a1au 00 aBTOMaTH3alul
JOTHYECKHUX paccyKIeHHUH, 3a1a4a 00 aBTOMAaTHIECKOM CHHTE3€ PEIIeHUs IIPH H3BECTHBIX
OMHCAHUAX 3JIEMEHTAPHBIX OTIEpaluil (CUHTE3 MOCIEI0BATEIEHOCTH JEHCTBHIA




GECIHIOTHOTO JIETATEIRHOTO allapara wiu podoTa-MaHUIyIATOPA JUIS BEITOTHEHH
[OCTABJIEHHOrO 3aaHusT), 3a/1a49a O BEISIBIEHUH HETIOTHOTEI HCXOIHBIX JTaHHbBIX
(aBTOMATHYCCKHI CHHTES THIIOTE3BI O HEJOCTAIOMHMX ISl PEIIEH S HCXOHBIX JaHHBIX),
3aj1a4a 0 MOCTPOSHUH DKCIIEPTA PELIEHHSI 3a/1a4 Ul Pa3TMYHBIX IPEAMETHBIX o0acTed).

Paznen 2. MogennpoBanue (IpOTOTHITHPOBAHKE) M MIPOrPAMMHPOBaHKE
HHTEJUIEKTYAIbHBIX po6oToB (18 4.)

1.

2.

BBeieHne B HHCTPYMEHTAILHYIO cpeny cumyisitopa V-REP xommanuu Coppelia Robotics
Ut pa3paboTKy pOBOTOTEXHHUECKUX CHCTEM.

Co3spanue npototuna pobota B HHCTPYMEHTAILHOM Cpeie pa3padoTKH.
[TporpaMMHPOBaHHE CHCTEMEI YIPABIEHHS poO0Ta ¢ MCIIONL30BAHUEM BCTPOSHHBIX CPENICTB
HHCTPYMEHTAIBHOM cpeibl (TPAeKTOPHs ABHXKEHUSA 00BE3/] IPEILTCTBHH H T.11.).
[TporpaMMHpOBAHKE CHCTEMBI YIIPaB/IeHUs poO0Ta Ha A3BIKE BEICOKOTO ypoBHs Python u
oubmmorexu OpenCV ¢ ucronszoBanueM «Remote API»-cumymnaropa.

Paznen 3. Texunosmoruu ManmmHuaoro odydenns (14 1.)

1

2.
3.
4.

CucreMsl paclio3HaBaHUs 00Pa3OB.

MeTo/ibl MAITMHHOTO O0YdEHH.

He#ipoHHEBIE CETH.

[Tpumenenue Gubmmorexu OpenCV 1y pemeHus 3a1a4 MAIIHHHOTO 00YYCHHE B CHCTEMAX
KOMIIBIOTEPHOTO 3PEHHUS.

Pasnen 4. MopeaupoBaHie CHCTEM H HHTE/ICKTYaIbHbIH aHAMN3 JaHHbIX (18 1.)

1.
2
3.

4,

MeToabI MOAETUPOBAHNS HHPOPMALIMOHHBIX CHCTEM.

MeToBI HHTEIEKTYAIBHOTO aHAIM3a JaHHBIX.

OcoGeHHOCTH IIOCTPOEHHs pPaclpeIeleHHbX HHGOPMANMOHHBIX CcHCTeM. MHOromepHoe
IPEACTABICHUE TaHHBIX.

Awnau3 JaHHBIX Ha ocHOBe MeTo0B Data Mining.

Paszpen 5. Ilcuxo/i0ro-meIarori4eckKne acnexkTol yaednoro npouecca (4 1.)

CA o B e

N

Pedopmser o6pazosanus. [lejarorndyeckue Noaxoasl B 00pa3oBaHUH.

Conepixanue 00pa3oBaHus, CYITHOCTHBIC IPU3HAKHA BBICIIIETO 00Pa30BAHHS.

daxTops! 3¢ hexTuBHOCTH yaebHoro nponecca (o [lnakacucromy).

CTpyKTypa neIlarOrHUecKOH CUCTEMEI, €€ TTO/ICHCTEMBI, CBONCTBA U IPU3HAKH.

Teopus nokoneHuit 1 kontenuns akanemuka Oenpamreiina J1.1. IIpobneMer conpanusanim
CTY[ICHTOB.

[Icuxomoro-neaarorHuecKie aceKTrl yueOHoro nporecca. Bocupuarue, 3aioMuHaHKE,
ycBoeHue yuebHoro marepuana. Kanamsl BOCIIpUATHA.

IMemaroruyeckoe nmpoexktuporanue. [lemn, Metons:, GopmMel 00yuenus. CopMEpOBaHHTE
yuebnoro marepuana Ha 6aze I' MII-rexnomnoruu.

JIMCTaHLMOHHOE, HHTEPaKTUBHOE, JyalbHOe 00pazoBanue. [Ipo0neMBl B TEXHOIOTHH.



IlepeyeHs MPaKTHYECKHX U JIA00PATOPHBIX 3AHATHI

Homep ) Kon-o
Pazpmen | HauMeHOBaHHE MPAKTHIECKOTO WK Jab0paTOPHOTO 3aHATHS
TEMBI JacoB
1 2 3 4
1 4  |BpeseHue B HHCTPyMEHTAIBHLIE CpPEACTBA pPa3padOTKH CHCTEM 2
MCKYCCTBEHHOTO MHTE/UIEKTA HA OCHOBE JIOPHMYECKOTO BEIBONA H
ABTOMATHYECKOTO TTOPOKACHHS [HIIOTE3
4  |PemeHne MpakTHUYECKHUX 3a/ad HCKYCCTBEHHOTO HHTEIICKTa Ha 2
OCHOBE JIOTHYECKOT'0 BEIBOIA  aBTOMATHYECKOr0 TOPOYKICHUS
IHIIOTE3
5 |PaspaboTka mporpaMM Ui pPEIIEHMs 3aJa4 B  CHCTEMax 4

MCKYCCTBCHHOI'0 MHTEJUIEKTa Ha OCHOBE JIOTHYECKOI'O BBIBOOAA H
ABTOMAaTHYCCKOTO IMOPOXKIACHHA THITOTC3

2 1  Beemenue B HHCTPYMEHTAJIBHYIO cpeny paspaboTku 4
oBotorexumueckux cucreM V-REP xommanuu Coppelia Robotics

3  [porpaMMmupoBaHHe CUCTEMEI yIIpaBJICHUS poboTom B 4
HMHCTPYMEHTAIBHOM cpene paspadorkn V-REP

3 1 OCHOBBI MAIIMHHOTO OOYUYEHHMS JIUIs CHCTEM paclio3HaBaHus 00pa3os 2
2  [KnaccuduKaTopsl HAa OCHOBE METOJIOB OOYUCHHS C yIHTENEM 2
2 |KnaccmukaTophl Ha OCHOBE METONOB 00ydeHHs O€3 YUUTEIIS 2
- 1  [[locTpoeHye W MOJCIHPOBAHHE paclpelereHHol HHGOPMAIHOHHOHK 2
CHCTEMBI C Y4eTOM crielGuKy mpeaMeTHON 00IacTi
2 |Ananu3 uHGOPMAIHOHHEIX CHCTEM C MCIIOIB30BAHHEM COBPEMCHHBIX )
MporpaMMHBIX o iyKToB (Statistica, Matlab u np.)
4  MogenmupoBaHue CHCTEM Ha OCHOBE TEH30PHBIX M MaTPUYHBIX 4
€TOIOB
5. MarepHaibHO-TeXHUYECKHE YCJOBHS PEATH3alMH IPOrPaMMbI
HanmenoBanue
CIIeIHATM3MPOBAHHBIX Haumenoranue

" Bun zapaTuii
ayIuTOpuit KaOHMHETOB,

nmabopaTopui (ampec)

0GOPYIOBaHUS/TIPOTPAMMHOIO 00eCIeYCHMST

1 2 3
JlaGoparopuu 332, 341, 343, | Jlekiuu [TpoexTop, NEPCOHATBHBIA KOMIBIOTED AL
345,347,351 7 yu. 31. obecreuenus paboTHI IPOEKTOPA,
(xadenpa ACONY), IPOSKIIMOHHBIN dKpaH, J0CKa

yi. b.Kpacnas, 55

JlaGopatopuu 332, 341, 343, | [IpakTiyeckue u | IlepconabHbIe KOMILIOTEPHI (HE MCHES 10),

345,347,351 7 yu. 31, nabopaTopuble | omepanuonHas cuctema Microsft Windows
(xadenpa ACOUY), 3aHATUS 7 (uiu BBIIE), CpEJa MpOrpaMMHPOBAHHUS
yi. b.KpacHag, 55 Microsoft Visual Studio 2010 (unu BeIIIE),

cumyssitop V-REP, nmporpamvHas
oubnmuotexa OpenCV, cpena
IIPOrPaMMUPOBAHHES IS A36IKA BEICOKOTO
ypoeHst Python, makeTs! IpUKIaIHbIX
IIPOrPaMM JUIsi MOJECTTHPOBAHHS CHCTEM H
ananusa naHubx (AnyLogic, Matlab,
Statistica, TensorFlow)

Aynuropus 235, 7 yu.31., Jexrmm KomrmsroTep, MyabTHMEIHHHEIA IIPOEKTOP,
yn. b.Kpacuas, 55 9KpaH, 10CKa




11.

12.

13

14.

15.

16.

17.

18.

19,

20.

21..

22,

6. YueOHo-MeTOoaMYecKoe W HHGopManoHHOe o0ecredeHne nporpamme
6.1 OcHoBHAA W TOTOJIHUTEJIbHAA y4ebHas JJuTeparypa

Bapcerss, A.A. Ananus nanaeix u mpoueccos / A.A. Bapcersn, M.C. Kympusuos, U.1.
Xomon, M.JI. Tecc, C.1. Enusapos. — 3-¢ u3n. — CI16.: BXB-Iletepbypr, 2009.

Bacumses, C.H. UnaTtemiextroe ynpapieune quHamudeckumu cucremamu / C.H. Bacunbes,
AK. XKepnos, E.A. @enocos, b.E. ®enynos. — M.: ®usuko-MareMaTidecKas JIUTEPaTypa,
2000.

Topnau, b.A. Tenzopras anrebpa U TeH30pHBIA aHanu3. Ydaebnoe mocobue / B.A. T'opnay. —
M.: UsgatenscTBo «Jlagey, 2015,

I'pysnes, A.B. Ilporrmosuoe momenuposarnue B IBM SPSS Statistics, R u Python. Metoxn
JIepeBLEB pellleHuil U ciTyuaiinbii jec. [[BeTHoe u3manue / A.B. I'pysnes. — M.: JIMK Ilpecc,
2017.

Tyndennoy, 5. Tny6okoe obyuenne / S1. lynbennoy, M. benmkno, A. Kypsuns. — M.: IMK
IIpecc, 2017.

VHTemeKkTyanbuse poboTsl: yuebHoe mocobue it By3oB / mox obmei pen. E.W. FOpesuda
/ M.A. Kanses, B.M. Jloxun, 1.M. Makapos u ap. — M.: MammrocTpoenue, 2007.
Karanesckuit, J[.HO. OCHOBEI MMHTAIIMOHHOTO MOJICTMPOBAHUSA U CHCTEMHOTO aHalH3a B
ynpasnenuu: ydebHoe mocobue; 2-¢ u3m., mepepad. u gom. / JLIO. Karamesckuit. — M.:
Msparensckuit qom «Jlemoy» PAHXul'C, 2015,

Knerre, P. Komnetoteproe 3penne. Teopus u anroput™s! / mep. ¢ anri. A.A. CiuHkuHa /
P. Knerre. — M.: JIMK Ilpecc, 2019.

Konep, A. Msyuaem OpenCV 3/ A. Konep, I'. Bpapcxu. — M.: IMK Ilpecc, 2017.

. Opensen, XK. Ipuknansoe MamuuHOe 06ydenne ¢ momompro Scikit-Learn u TensorFlow:

KOHIEIIIMH, HHCTPYMEHTH H TEXHWKH JUIA CO3JaHHS HMHTEIUIEKIyanbHbIX cHcTeM.: llep. ¢
anri. / K. Opensen. — CII16.: 000 «Anpda-kaura», 2018.

Ocosckuit, C. Heiiponnsle cetu s obpaGorku mudopmarmu: Ilep. ¢ mombek. / C.
Ocosckmit. — M.: ['opstaast muaus-Tenexom, 2017,

Paccen, C. MckycCTBEHHEBIM MHTEUIEKT: COBpeMeHHEI noaxon, 2 u3a.: Ilep. ¢ anrm. / C.
Pacceun, IT. Hopsur. — M.: OO0 «W1.[1. Bumssver, 2016.

Pamka, C. Python u wmammuaoe o0ydeHue: MammHHOE H IIyOokoe o0ydeHue ¢
ucnons3oanueM Python, scikit-learn u TensorFlow, 2 m3m.: Ilep. ¢ aurn. / C. Pamka, B.
Mupmxamamu. — CI16.: 000 «Juanextuxa», 2019.

Cupota, A.A. MeTojbI ¥ aITOPUTMEBI aHAIN3a JAHHBIX M HX Mojenuposanue B MATLAB/
A.A. Cupora. — CII6.: BXB-ITerep6ypr, 2016.

Omak, [I. Mamunnoe obyuyenue. Hayka ¥ HMCKYyCCTBO IIOCTPOSHHMS AJrOPHUTMOB, KOTOPEIC
U3BJICKAIOT JaHHbIEC U3 3HaHui.: [Tep. ¢ anri. / IL @nak. — M.: JIMK Ilpecc, 2015.
[lanes-IIeapn, I11. Wnen mammaroro 06y4eHHs: OT TEOPHH K aITOPHTMaM / IIE€p. ¢ aHrlL,
A.A. Cnunkuna / 111, [Hanes-IIsapm, 1. Ber-Harua. — M.: IMK Ilpecc, 2019.

[Mandmunosa A.Il. VHHOBalMOHHBIE NEJArOIMYECKHE TEXHONOTHH: AKTHBHOE OOyuCHHE:
yuebHoe mocobue s cryn. Belcm. y4eb. 3asegenuit /AL Ilanguiosa. — M.
W3narensckuit neHTp «Axagemusy, 2014, — 192 c.

Xytopekoit A.B. CospemenHas augaxtaka. YdeGHoe nmocobue. M.: Belcmas mkona, 2012. —
639 c.

[Mauuna T.C. CoBpeMeHHBIC CIOCOOBI aKTUBH3aUMH OO0ydeHHs: yded. mocobme It CTY/IL.
BeICHIL. yuel. 3apenenuit. M.: M3matensckuii neHTp «AkageMusy, 2012, — 176

Hogble negarordueckie ¥ MHGOPMAIMOHHBIE TEXHOJOTMH B cucTeMe oOpasoBaHHs: y4uel.
nocobue ans cryd. By3os/ E.C. [Tomar, M.IO. Byxapkuna, M.B. Mouceesa, A.E. IleTpog;
mon pex. E.C. ITonat. - 2011

Cxaxyn B.A. OcHOBBI Iefarorudyeckoro mMactepcersa: yuebnoe mocobume. — M.: @®OPYM:
NHOPA-M, 2010. - 208 c.

Cxaxyn B.A. Meronuka MpenojilaBaHusi CHEIHMAILHEIX B 0OIIETEXHMYECKUX NPEAMETOB (B
cxemax ¥ TabGmunax): yaed. nocobue st Had. npod. obpaszopanus. M.: Msnarensckuii neHTp
«Axanemusi», 2010. — 128 c.
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30.

31.

32,

33

34,

VHTepakTUBHBIE TEXHONOIWH (HOPMHUPOBAHHMS KOMIETEHIMH K caMooOpasoBaTebHOM
nestensnoct / P.P. Carutosa. — Kasans: 2010. — 68 c.

Anzpees B.M. Dppucruka juis TBopueckoro camopasutust / B.M. Ampmpees. — Kasaus:
[lenTp HHHOBAMOHHBIX TexHONIOTHH, 2008. — 224 c.

Mopesa H.A. Texuonoruu mpodeccronansroro odpazoranus. M., 2008.

®emopor B.A., Komeropa E.JI. llemarorudeckne TEXHOIOIMM YIPABICHUS KadeCTBOM
npodeccroHansroro odpazosanus. M., 2008.

Bepauukora 3.P., Hopukos C.B. Ilenaroruka Beiciiel TEXHUYSCKON IIKOIIBL TTPOTPAMMEL U
METOIMYECKHE PEKOMEHIAIMA 10 WX pealusaluu. YdeOHO-MeToaudeckoe mnocodue. -
Kazans: W3-80 KazaHckoro rocy1apcTBEHHOrO TEXHUYECKOTO YHUBepeHuTeTa, 2005. — 72 ¢.
Bepaaukosa D.P. [lpakrtiukym mis npenopaeatenei Bysa: «TexHmka menaroru4eckoro
obmenus /B ¢6. BocmurarenbHas jesitepHOCTE B KazaHCKOM  IOCyNapCTBEHHOM
TEXHUYECKOM YHHBEpCHTETE, METOINUECKHE PEKOMEHIAIHHA 11 [IpenoaBarenel. - Kasaus:
Wza-Bo KI'TY mm. A H.Tynonesa, 2008. — 87c¢.

Bepmuukosa O.P., Hosuxor C.B. Ilemarormka BpICIIEH IIKOJIEL: IIPOGeCCHOHAIBHO-
OpPHEHTHPOBAHHBIE TEXHOIOTHH 00ydeHus. YueOHO-MeTomueckoe mocodue. - Kasanb: M3
Bo Kaszanckoro rocyapcTBEHHOTO TeXHHUECKoro yHHBepeuTeTa, 2007 — 42 c.

OcHoBeI HHKeHepHOH Teparoruku / A.A. Kupcaros, B.M. XKypaxosckuii, B.M. IIpuxojsko,
1.B. ®emopos. — M.: MAJIU (I'TVY); Kazans: KI'TV, 2007. — 498 c.

Bunenckuit M.S., O6pasmos I[1.M., Yman AJM. Texsomormum npodheccHOHAILHO-
OpHEHTHPOBaHHOTO 00y4eHus B BeIciieH mxome. M., 2005.

Ionkos B.A., Kopxyes A.B. Teopus H mIpaxTHKa BBICIIETO IIPO(ECCHOHAIBHOTO
obpasopanusi: Yueb. [locobue g CHCTEMBl JOIONHUTEIBHOTO IMEAATOTHYECKOIO
obpazosanus. — M.: Akanemuueckuit ITpoekt, 2004, — 432 ¢.

. Uepnunesckuit J[.B. JlugakTuyeckde TEXHOJIOIMH B BRICIIEH mKoje: ydueb. mocobue s

By30B. — M.: KOHUTU-TAHA, 2002. — 437 c.

MeTo0TOrMYeCKHE W METOAMYECKHE OCHOBBL IIPOEKTHPOBAHUSA TEXHOJIOMHH OLEHKH
KauecTBa y4eOHO-TTO3HABATEIFHON JESITENBHOCTH CTYACHTOB IIPH H3YYEHHH HHYKEHEPHBIX
qucnuming, Monorpadus. [Tox pen. B.M. Xypakosckoro., M, 2002.

6.2 Ilepeuens pecypcos HHGOPMALHOHHO-TEIEKOMMYHHKAaNHOHHOH ceT «MHTEpHETY

Adonun B., Makyukis B. UuTterrekTyanbabie poO0TOTEXHHYECKHE CHCTEMBI
[Dnexrponnsi pecype]. — URL: https://www.intuit.ru/studies/courses/46/46/info
Beenenune B pa3paboTKy MYJIBTUMEIHHHBIX TPHIIOKEHUH C HCIIOIB30BaHHEM OHOTHOTEK
OpenCV u [PP [Dnexrponnsiii pecype]. — URL:
http://www.intuit.ru/studies/courses/10621/1105/info

Boponnos K.B. Mammanoe o6yuenne [DnexTpornsti pecype]. — URL:
http://www.machinelearning.ru

Mectenxuit JI.M, MareMaTH4ecKye METOIEI Pacio3HaBanust 00pa3oB [DIeKTPOHHBIHA
pecypc]. — URL: https://www.intuit.ru/studies/courses/2265/243/info

Oduimansuei caikt 6ubnuorexu OpenCV [Dnexrpornsii pecype]. — URL:
https://opencv.org/

Odunuansueii caiit komnanuu StatSoft [Dnekrponnsrii pecype]. — URL: hitp://statsoft.ru/
O¢unmanbHbii calit paspaborankos V-REP [Onexrponnerii pecype]. — URL:
http://coppeliarobotics.com/

Cotruk C. TIpoekTupoBaHHe CHCTEM HCKYCCTBEHHOTO HHTEIIEKTa [ DNeKTPOHHBIH pecypce].
— URL: https://www.intuit.ru/studies/courses/1122/167/info

TeXHONOTHH aHATA3a JAHHEIX [DnekTpoHHbH pecype]. — URL: https://basegroup.ru/

10. Llentp xomnerenumit MathWorks [Dnextponnsrii pecype]. — URL:

http://matlab.exponenta.ru/

11. Odunmansueni caiit MunucTepersa 06pasoBanus 1 Haykd Poccuiickoii Deneparin.
12. Caiitr  «®emepaibHble TOCYIapCTBEHHBIE 00pa3oBaTeNbHBIE CTAHAAPTHI  BBICIIETO

podhecCHOHATBHOTO 00pa3oBaHUMY.

13. ®enepanpabiil nopran «Poccuiickoe obpazosanuey http://www.edu.ru



14. Tleparornueckas 6mbnuoTeka — coOpaHue JMTEpaTyphl [0 NEAAroruke, €€ IPHKIIaTHBIM
OTpaciiaM, a TaKKe HayKaM MEIMIMHCKOTO M T'YMAaHHTapHOTO IHKJIOB, HMEIOIIUM
OTHOIIEHHE K BOCIUTAHUIO W OOYUSHMIO JNeTeH; cTaTbd M3 COOPHMKOB M IIEPHOTHYECKHX
u3naHui — http://www.pedlib.ru/

15. Caitir KHUTVY-KAMN.

16. DddexruBnnie  obpazoBarensHble  TexHomormu. —  URL:  http://  www.moi-
universitet.ru/eftective-school2/.

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

18. Ccplinka Ha WHCTPYKIIMHE 110 HCIIOIb30BaHMIO HHPOPMALMOHHBIX PECYPCOB Ha CalTe
KHUTY-KAMU (http://kai.ru

19. Cepurka Ha JloxymenTanuio 1 nacTpyknuu Ha caiite 0P KHUTY-KAHU (http://e.kai.ru),
bb.kai.ru

20. Ceruika Ha OpUIHANBHEIN CAWT CHCTEMBI II0 CO3MAHUIO Kypca ¥ 00yYEeHHIO I
IperoiaBaTesieil ¥ CTYAESHTOB

6.3 Ilepeyens uHGOPMANMOHHBIX TEXHOJIOTHI, HCIIOIB3YEMBIX IIPH OCYIMIECTB/IEHHH
ofpazoBaTeILHBIX NPOLECCOB 110 IIporpaMme

[TporpamMMHO-aNIapaTHEIE CPEACTBA IOATOTOBKY U JIEMOHCTPALHH [IPE3CHTAIIHH.
[Tporpammuo-anmapatHoe obecredeHue 1adopaTOPHEIX padoT.
O6pasoparensusie pecypes KHUTY-KAU.

O6pazopaTensHEe pecypesl ceTd MHTepHeT.

P =

7. OneHKa Ka4ecTBa 0CBOCHHS PO PAMMBI

KouTpons ocBOSHHUS MPOrpaAMMBI OCYIIECTBISETCS B BHAE HTOIOBOM aTTECTAllWH I10
pe3yibTaTaM pPacCMOTPEHUS BBITYCKHOHM padoTsl, MOATOTOBIEHHOH IO TEME OJHOTO U3 pa3/eioB
HaIpaBJIeHHs OBBINICHUS KBATH(DHKAIHH.

BrimyckHass paboTa BBIIOJHSETCA CIYIIATENEM CaMOCTOSTENbHO. Pe3ynsraTel ce
BBITIOJIHEHUS! [IPEJCTABIAIOTCS B XOJE UTOTOBOM aTTECTallMM B BHJE IOACHHUTEILHOM 3aAIIMCKH.
OxoHuarejbHAs OIEHKA KAa4YeCTBA OCBOGHMS IIPOTPAMMBI OCYILECTBIAETCS PYKOBOIUTCIIEM
paboThl TOCNE H3Yy4YEHUS MATCPUaNIOB IIOSCHUTEIbHON 3alHCKH M BHIpaXacTcd B OICHKES
«3autero» win «HesaureHoy. CnymmaTtens CUHTACTCA ATTECTOBAHHBIM, €CJIH HMEET OLICHKY
«3a4TeHO».

It moNydYeHHsS OLCHKM «3adYTeHO» BEBIIyCKHas paboTa AOIKHA YIOBIECTBOPATH
CIICAYIOIHUM KPUTEPHSIM:

1. IToHpManWe pPaccCMOTPEHHBIX B XOAE BBIIOTHEHHA pPabOThl HHTEIIEKTYaTbHBIX
TexHonoru 06paboTku MHGOPMALIHH;

2. KauecTBeHHOE 0OQOopMIIEHHE TTOSCHUTENLHOM 3alIHCKH,

3. TlonHoTa U ry0HHA PACCMOTPEHUS BOIIPOCOB MO TeMe paboTEL;

4, KauecTBO JOK/IAMa 110 Pe3yIbTaTaM BEITOTTHEHUS PabOTHI;

5. KauecTBO OTBETOB Ha BOMIPOCH! IO padoTe.

Onenka «He3auTeHO» BEICTABIAETCS 3a ClIAd0e W HEMONHOE OCBEIIEHHE TEMBI padoThl,
OTCYTCTBHE  OOOCHOBAHMS  TPHHMMAEMBIX  PEIICHHH  IIPH  BLINONHEHMH  paboTEl,
HECAMOCTOSATENLHOCTh M3JIOKCHHSA MAaTepHhana, BBIBOABI W TIPEUIONKEHHs, HOCAIIHE OOIImit
XapakTep, OTCYTCTBHE OTBETOB Ha BOIIPOCHI BO BpeMs IIPEACTaBICHHA PadOTHL.

THIOBEIE TEMEI BRITYCKHBIX paboT:

1. BaiiecoBckas Kiraccu(HUKAIHs B MHTEIUICKTYaIbHEIX HHOOPMAIMOHHBIX CHCTEMAX;

2. WntennexkTyaapHbIH aHAIM3 OOJNBLINX JaHHBIX;

3. Knaccuduxanus Ha OCHOBE MAIIMH ONOPHBIX BEKTOPOB B HHTEIUIEKTYaAJIbHEIX
HHGOPMAIIMOHHEIX CHCTEMAX;

4, Metons! 00yueHus 6€3 YUUTENs B HHTEUIEKTYAIbHBIX HHOOPMAIIHOHHEIX CHCTEMEX,

5. Meroas! 06paboTku H300pakeHHH B CHCTEMAaX KOMIIBIOTEPHOIO 3PEHHUS,

6. MeTobI MPHHATHS PEIeHWH B HHTEIUIEKTYJIbHBIX CHCTEMAaX YIIPaBJICHMUS,

10



7. MopenupoBanue BUICONHQOPMALIMOHHEIX CHCTEM;

8. MozenupoBaHue pacupeaeIeHHbIX HHPOPMalMOHHEIX CHCTEM;

9. IlpencraBneHue 3HAHHH B HHTEIUIEKTYaIbHBIX CUCTEMAX YIIPABICHH,
10. HeilipoceTeBbIe TEXHOIOTHH aHAIN3a H300pasKeHHH;

11. HelipoceTeBBIe TEXHOJIOTUH aHAIN3A TEKCTOBON HH(OPMALIMH;

12. HeueTkue cHCTEMBI YIIPABICHHUS;

13. TexHOMOrMK aHAIM3a JAHHBIX B MHTEIUIEKTYAIBHBIX CHCTEMAX;

14. Texuomoruu riry6okoro o0yueHHs B cCUCTEMaX KOMIIBIOTEPHOIO 3PEHHUS;
15. TexHoNOTHM HHTENEKTYaIbHOIO IIOMCKA,;

16. TexHOIOTHE KOHTEKCTHOTO IIOMCKa N300 pakeHui;

17. TexHONOTHH MAITMHHOTO 00YUYEHUs B CHCTEMAX apXHUBallMK JaHHbIX;
18. TexHONIOTHH TIPOrPAMMHUPOBAHNS HHTEIIEKTyaIbHBIX pOOOTOB;

19. TexHonOrMM IpOrpaMMUpOBaHyst MOOMIIBHBIX pOOOTOB;

20. TexHOIOTHY TEXHHYESCKOTO 3PEHMUS B YIIPABICHUH HHTEIUIEKTyaIbHBIME POOOTAMH.

8. KaapoBsble yc/I0BHS peann3allii POrpaMMbl

B peammzauuu mporpamMmel npuHuMaroT ydactue npenogasarenu WIINK KM, uveromue
CTaX HAyJYHO-TIeJarormdeckoil paboTel (He MeHee 5 JIeT), a Takke NpohuibHoe 00pasoBaHue ¢
MOBBIIIIEHHEM KBaHuKanuu (Ee pexxe | pasa B 3 rona).

9. PazpaGoTyHKH H COCTABHTEH PO PAMMBI

1. Hlneitmoswa M.IL., 3aBexyromuit xadenpodt aBTOMATH3HPOBAHHBIX CHCTeM 0OpaboTKH
UHGOPMAIMK U YIPABICHUS

2. bapxoB M.A., noueHT kadenprsl aBTOMaTU3HPOBAHHEIX cHcTeM o0paboTKU HH(pOpMALKA |
VIIPaBIEHUS

3. Badwun P.P., crapmmii npemomaBatens xadeapsl aBTOMAaTU3UPOBAHHBIX cHcTeM 00paboTkm
vH(OpMalUK U YIPABICHUS

4. Moxmmu B.B., mo1eHT Kadeapsl aBTOMaTH3UPOBAHHEIX CHCTEM 00paboTKH MHGOPMAaIUN 1
yIPaBICHUSA
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