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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. ML-1 ML-1.1 INo3utmonupyer |3Hanusi: (b) 3naer 6a3oBrie popMynupoBKU 3a71a4 B
Cnocoben COOCTBEHHYIO 3a/1a4y B |3aJaHHOI IpeIMETHOI 00JacTH, COOTHOCUT HX C
MPUMCHSITh 3alaHHOM 00JIacTH 6a3oBbIiMU HanpaBieHusmMu MU, 3Haer oOmme
3HaHUs 00 3HAHUS C TOYKU 3pCHHUS  |aKTyaJIbHBIC TEXHOJIOTHH.
UCTOPUHU Tpen 108 coBpemennoro |ymenmsi: (II) YMeer ananu3upoBath M CONOCTABIATH
pa3BUTHS U MCKYCCTBEHHOTO 3aJja4y C COBPEMEHHBIMU TPEHAaMH, BBIICIIATh
TpeHIax UHTEIIJIEKTA cneun(duKy 3a1a4 B KOHTEKCTE MOCIETHUX
COBPEMEHHOI'O noctuxkennin MN.
NN nna HaBbIkH: (D) Brnageer aprymenTanueii Beioopa
dbopMynupoBaHu MOCTaHOBKHM 3aj1a4u ¢ yu€ToM cutting-edge
s KOPPEKTHBIX TEXHOJIOTUH, BJIaZIcET NHCTPYMEHTAPUEM BbISIBIICHUS
[TOCTAHOBOK MOTEHLIMajla UHTErPalliy HOBBIX [10/IX0/I0B Ha CThIKE
3aJ1a4 U IIOUCKa JAUCHUIIINH.
nepcnekTuBHbIX |ML-1.2 Onpenensier 3Hanus: (b) 3HaeT OCHOBHbIE TEHAEHIIUH Pa3BUTHS
croco0oB TEHJICHLIUN Pa3BUTHS, WU, onieHuBaeT HOBU3HY PELICHNS HA YPOBHE
peleHus OLICHUBAET HOBU3HY U M3BECTHBIX MTPAKTUK. 3HAET MUHYChI TPaJIULIHOHHBIX
pobiieM ¢ PAKTUYECKYIO IIOJIXOJI0B B CPABHEHUU C COBPEMEHHBIMU

nomoluso NN

3HAYMMOCTb CBOUX
peleHui ¢ TOYKH 3pEHUS
COBPEMEHHOT0
HCKYCCTBEHHOTO
UHTEJUIEKTa

NPUHIUIIAMH, 3aJI0)KEHHBIMH B TexHosioruu 1MH.
ymenusi: (IT) OObsicHsI€T NPUYMHBI TOSIBICHUS
KoHIenuuu oonbiux qaHHbx (B/I), pasauiy
onpeneneHuil. BoIsgBiseT pa3nuuHble KaTeropuu
npo6eM OOJBIINX JAaHHBIX C IPUMEPaMHU. Y MEeT
aHAJTM3UPOBATh TUHAMUKY TTOSIBICHUS HOBBIX
TEXHOJIOTUH1, COTIOCTABIATh COOCTBEHHBIE PELICHUS C
COBPEMEHHBIMU UCCIIEI0OBAaHUSIMU U
WH/TYCTPHAIHLHBIMHU CTAHIapPTaAMHU.

HaBbIkn: (3) Bnaneer Mmetogonorueil mporaosa
NEepCHEeKTUBHBIX HampaBieHui pazsutus MU, ouenku
HOBM3HBI M 3HAUMMOCTH PEIICHUH ¢ O1opoil Ha state-
of-the-art myOmukarum.




ML-1.3 OueunuBaer
KOHKYPUPYIOIIIHE
peIIeHUs U pa3pabOTKH C
TOYKH 3peHI/I$I TpeHILOB
COBPEMEHHOTO
I/ICKYCCTBGHHOFO
HMHTEJUIEKTa

3Hanus: (b) 3HaKom ¢ KOHKYpUpYOIIUMU
peLeHUsIMUA 110 Oa30BBIM XapaKTEPUCTHKAM
(TOYHOCTB, CKOPOCTb, IPUMEHUMOCTb ),
OPUEHTHPYSCHh Ha OOIIENPUHSATHIC TTOAX O IBI
(HampuMep, CpaBHEHHE pa3Iu4HbIX ML-
ymenusi: (II) Ymeer onieHMBaTh KOHKYPEHTHBIE
peleHus ¢ y4€TOM COBPEMEHHBIX TPEHI0B
(HampuMep, UCTIOIb30BaHUE COBPEMEHHBIX
ApXUTEKTYP, MOAX0I0B K HHTEPIPETUPYEMOCTH,
YCTOMYUBOCTH, SHEPTOI((HEKTUBHOCTH),
aHAJIM3UPYET IPEUMYIIECTBA U OIPAaHUUCHHUSL.
HaBbIKkK: (D) Bnageer unctpymeHnTapuem
OeHYMapKUHTa KOHKYPUPYIOLIMX PEHIeHUH Ha
OCHOBE aKTyaJIbHbIX METPUK U J1aTaCETOB, YUUTHIBACT
acriekTsl explainable Al, robustness, fairness,
compliance, popMyIupyeT peKOMEHIAINH 110
BbIOOPY M pa3BUTHIO HauOoJIee MEPCIEKTUBHBIX

2. ML-2
Criocoben
PUMEHSTh
byHIaMEeHTalIbH
bIC TIPUHIIHIIBI U
METO/TBI
MAaIIuHHOTO
o0y4eHus
BKJTIOUast
MOJITOTOBKY
JAHHBIX OIEHKY
KauecTBa
MoJiejel u
paboty ¢
MpU3HaAKaMU

ML-2.1 Pa3nuuaer
OCHOBHEIE THIIBI 337024
MAIIUHHOTO OOyYCHHUS U
MPUMCHSICT Ha TIPAKTHKE
HMPHUHIIMITBI KX PEIICHUS

3Hanus: (b) 3HaeT ocHOBHBIE THUIIBI 33124
MalImHHOTO 00y4YeHus (00ydeHHeM ¢ yuuTesem, 6e3
YUUTENS U ¢ TOJKperieHneM). [lpumensier THIoBbIe
MOJIXO/IbI K PEIICHUI0 0a30BBIX 33144 C
UCIIOJIb30BAHUEM FOTOBBIX HHCTPYMEHTOB U
oubmmorexk (ScikitLearn).

ymenusi: (IT) Ymeer Boi6upaTh 1 000CHOBBIBATb
METO/BI pEIICHUS 3a/1a4 MAIIMHHOTO O0YYEHHS C
y4€TOM XapaKTePUCTUK JaHHBIX U OM3HEC-KOHTEKCTa,
HACTpauBaTh 0a30BbIE MOJIEIH U MTPOBOIUTH UX
OLICHKY.

HaBbiku: (II) Bnaneer 6a30BbIM HHCTpyMEHTapUEM
peleHts 3a1a4 MallMHHOTO 00Y4eHuUs ¢ yu€ToM
XapaKTePUCTHK JTaHHBIX U OU3HEC-KOHTEKCTA.

ML-2.2 ITpumenser
METO/IBI
npeBapuTeNbHON
00pabOTKH JaHHBIX U
paboThl ¢ MpU3HAKAMHU

3sHanus: (b) 3Hakom ¢ MeToiaMu pa3BeIOYHOTO
aHaJIM3a JaHHBIX, paOOTHI C TPONYIIEHHBIMU
3HAYCHUSMU H BEIOPOCAMH.

ymenusi: (I1) Ymeer npoBoauTh pa3Be104HbIi
aHaJIN3 JIaHHBIX, pabOTaTh C MPOMYIIIEHHBIMI
3HAYEHUSMU U BEIOPOCAMH.

nasbiku: (IT) Bnaneer meronamu feature
engineering: oTO0pa co3gaHus U MpeoOpa3oBaHUS
MIPU3HAKOB.

ML-2.3 Pemaer
poOIIeMbI
HecOaTaHCHPOBAaHHBIX
JAHHBIX W OI[CHUBACT
Ka4eCTBO MoJeel

3Hanms: (b) 3HaeT OCHOBHBIC METPUKH OIEHKH
KayecTBa JUIs 3a7a4 KJIacCU(pUKALUU U PErpeccu.
ymenusi: (I1) Ilpumensier pa3nuyHblie TUIIBI Kpocc-
Banuaannu. OLeHNBAEeT KaueCTBO MOAEIIEN C YIETOM
bias-variance trade-off.

HaBbikm: (I1) Braneer 6a30BbIM HHCTpyMEHTapueM
OILICHKH KadecTBa JJIs 3aJ1a4 Ki1accuuKaluu u
perpeccuu.




3. ML-3
Cnocoben
HPUMCHSITh
KJIACCUYCCKHE
AITOPUTMBI
MAIIMHHOTO
00y4eHus ¢
IMOHMMaHUEM HMX
MaTeMaTHYECKU
X OCHOB H
obnacreit
MPUMCHCHUS

ML-3.1 OGocHoBbIBaeT
CIOCOOBI 1 BAPUAHTHI
IPUMEHCHHS
KJIACCUYECKUX METOJIOB U
MOJIeNIei MallTMHHOTO
00yueHnus B 3anavax MU,
BKITIOYAst UX
MaTeMaTHYECKOe
(amropuTMHUYECKOC)
npeoOpa3oBaHue U
aJIaTITAIMIO K CIICI(HKE
3aJa4u.

3Hanus: (b) 3naer 6a3zoBbie Mogenu MO ¢ yuutenem
(Meron OnmkalIMX cocenell, 1epeBbs NPUHATUS
peLICHUH, JINHEWHAs pEerpeccusl, IOTUCTHYECKast
perpeccusi, METoJ] ONOPHBIX BEKTOPOB) C
IOHUMaHHMEM MX MaTeMaTHYECKOW CYIIHOCTH.
ymenusi: (IT) Ymeer 060cHOBaTH BEIOOP KOHKPETHBIX
QITOPUTMOB U UX [1aPaMETPOB B 3aBUCUMOCTH OT
3aJjauu ¥ JaHHBIX.

HaBbikH: (D) Brnaneer Mmeronamu pa3paboTku U
aJIanTaliyi COOCTBEHHBIX aJITOPUTMHUECKUX
pEIIEeHNI HAa OCHOBE KJIACCUYECKUX METOJIOB.
OO0CHOBBIBaE€T MAaTEMAaTHUECKHU CJIOKHBIE PEIICHUS.

ML-3.2 DddekTuBHO
IPUMEHSIET KJIACCUYECKHE
METO/Ibl U MOJIENIN
MAaIIMHHOTO O0yUYeHus
Ui o0ecTieyeHUs
JIOCTHKUMOCTHU
(GYHKLIMOHATIBHBIX
XapaKTEPUCTUK CUCTEM
N1

3Hanms: (b) 3HaeT mocTaHOBKHM 3a7a4y B TEPMUHAX
00y4YeHHsI Ha YaCTHYHO Pa3MEUYCHHBIX JaHHBIX; 3HACT
CTaHJAPTHBIE aJITOPUTMBI ISl paOOTHI C JAHHBIMH U
00y4YeHHsI MOJIeNIel C UCIIOIb30BAHUEM HETIOJTHOU
pa3sMeTKH. 3HaeT IOCTaHOBKH 3a/1a4 B TEPMUHAX
3aJ]audl paH>)KUPOBAHUS; 3HAET MPOCTEHIINE METO/IbI
pamKkupoBaHus (pointwise MoaXo0x).

ymenusi: (I1) Ymeer npumeHs T METO/IbI
0aiiecoBCKOM Kiraccu(UKAIMK U aHCAMOJICBBIX
MeTo10B MO (63rruHr, OyCTUHT, CTIKMHT MOJIENEN),
a TakKe MPOU3BOJHBIX OT HUX (CIy4aliHbIE Jieca,
rpaueHTHbIN OyCTUHT Ha JepeBbsiX). [Ipumensier
Kjaccuyeckne Metoasl MO /1715t BpeMEHHBIX PSIJIOB
(ARIMA, sKCcrIOHEHIIMATBHOE CTIIaKHUBaHUE,
JMHEWHas perpeccus ¢ jaramu).

HaBbiku: (II) Bnaneer uncTpymMeHTamMu olieHKU
KadecTBa MOJIEIICH paHyKUPOBAHUS U CPaBHEHHSI
pPaHKUPYIOIUX MoJieselt Mexay coboil. Bnaneer
MeToaMu 00y4eHus THMa pairwise u listwise. 3HaeT
U IPUMEHSET Ha IPAKTUKE Pa3INYHbIe apXUTEKTYpHhI
PaHKUPOBAHHOTO MOKMCKA (OTHO-, TBYX-, TPEX-
CTaJMIHOE paH)KUPOBAHUE).

ML-3.3 OuenuBaet
pe3yJIbTaTUBHOCTh
IPUMEHCHHS
KJIACCUYECKUX METOJIOB U
MOJIETIEN MAIIMHHOTO
oOyuenus B 3amauax NN
Ha OCHOBE
COITOCTAaBJICHUS C
aHaJIOTaMH

3Hanms: (b) 3HaeT OCHOBHBIE METPUKH U TTOIXOJIBI K
CPaBHUTEIILHOMY aHAJIN3Y HECKOJIBKHX MOJIENEH ¢
yuérom Ou3Hec-TpeOoBaHUM.

ymenusi: (II) Ymeer yunteiBaTh OCHOBHBIE
orpannyeHus kiaccuueckoro MO u obmactu
NpUMEHEHHS. Y MeeT pa3padaTeIiBaTh PEKOMEH/IAIluN
0 UCIIOJIb30BAHUIO UITH OTKA3y OT KJIACCHYECKHUX
MoJieNiel B 10JIb3y 00Jiee CIOMKHBIX METOJIOB
(ensemble, deep learning) Ha ocHOBE 0OOCHOBAaHHOTO
aHam3a.

HaBbIku: (O) Brnageer metonamu orieHKH
TEOPETUICCKUX OTPAaHHUYCHUHN aJlTOPUTMOB U
CIocoOeH HaXOUTh OaTaHC MEXIY pa3InYHbIMU
noaxoJamMu. Biageer MeTogamMu CHCTEMHOTO aHATH3a
s pexTUBHOCTH MOJIeIIel Ha YpOBHE OM3HEC-
addexra, 3aTpaT U puckoB. MOXKET OOBICHUTH
pe3yIbTaThl MOJIENICH 3aKa3UYHKY.




4. TIK-1 IIK-1.1 3naer 3HAHMs: 3HAET COBPEMEHHBIE TEXHOJIOTUN
Bnanenue COBPEMEHHBIC pa3pabotku 10 (cTpykTypHOE, OOBEKTHO-
HaBBIKAMH TEXHOJIOTHH Pa3pabOTKH |OPUEHTHUPOBAHHOE)
ucnons3zoBanus |I1O (cTpykTypHOE, YMEHHUA:
Pa3JIMYHBIX 00BEKTHO- HABBIKM:
TEXHOJIOTUI OPHEHTHPOBAHHOE)
pa3paboTKu IIK-1.2 Ymeer 3HAHUSA:
HpOrpaMMHOI0  |MCIIOJIb30BATH YMeHHs: YMEET UCIOJIb30BaTh COBPEMEHHBIE
obecnieueHus COBpPEMCHHBIC TEXHOJIOTUHU pagpa60TKH 110
TEXHOJIOTUH Pa3pabOTKU |gaBBIKH:
110
I1K-1.3 UmeeT HaBBIKK ~ |3HAHUSA:
HCIIOJIb30BaHUS yMEHHUSs:
COBPCMCHHBIX HABBIKH: IMeeT HaBbIKM UCHOJIb30BAHUS
TEXHOJIOTMH Pa3paboTKH COBPEMEHHBIX TEXHOJIOTHI pa3padoTku [10
10
5. [IK-2 [TK-2.1 3HaeT KOHICNIMY |3HAHUA: 3HAECT KOHIEMIINH U aTpUOyThI KauecTBa
Bnanenue u arpubyTsl kauectsa [10 |ymennsa:
KOHICHIIHAAMHA 1 HaBbIKH:
arpuOyTamu [1K-2.2 Ymeer 3HAHMSA:
KatecTba OIPEJICIIATH aTPHOYTHI yMeHusi: YMeer onpeaensats aTpulyrtel kauectsa [10
HPOrPaMMHOTO  |gayecta 10 HABBIKH:
obecrieuems I1K-2.3 meeT HaBBIKK B |3HAHUSA:
(HaIe)KHOCTH,
6€30M1aCHOCTH, HCIIOIb30BaHUH MCTO/IOB, |yMeHUS:
y106cTBa MHCTPYMCHTOB 1 HaBbIKHU: VIMeeT HaBbIKY B HCIOIb30BAHAH METO/IOB,
HCTIONB30BAHHS), TEXHOJIOTHH WHCTPYMEHTOB M TEXHOJIOTHI 00ecreueHusl KauecTBa
B TOM THCIIe obecrieueHus kadectBa  [[1O
. (0
pOJIU JIOJIEH,
MPOIIECCOB,
METO/IOB,
WHCTPYMEHTOB U
TEXHOJIOTHI
obecrieueHus
Ka4yecTBa

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

JucuumnirHa OTHOCUTCA K 3JIEKTUBHBIM AuciumiuHaM (Moxynsam) OITOIL.

JucuunnmHa aBiasieTcs JIeKTUBHON

Hns  npomomkeHuss  (GopMUpOBaHHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
OPEIIIECTBYIONMX AUCHUIUTHH: OCHOBBI TEXHOJOTMH HCKYyCCTBEHHOro wuHTemtekra (ML-1),
OCHOBBI TEXHOJIOTUN HCKyccTBeHHOro uHTeiekra (ML-2), Ananu3 manueix (ML-2), OcHOBBI
TEXHOJIOTUH MCKyccTBeHHOro mHTesuiekTa (ML-3), Frontend-nporpammuposanue (ITK-1), Teopus
aBToMaToOB U (hopManbHbIX s3bIKOB (IIK-1), O6bexTHO-OpueHTHpOBaHHOE NpoekTHpoBanue (I1K-
1), [apamnensroe nporpammupoBanue (ITK-1)

N3yuaemas JOUCHMILUIMHA SBJISIETCS OCHOBOM JJsi NMPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITIETCHIIMK B cleayrommx auciuminHax: Kommwiotepnas Bupycosorus (ML-1), Bombimme
aspikoBble  mogenu (ML-1), IlpoekrupoBanue wurp (ML-1), Cucrembl BHUpPTyaJlbHOH W
nonosiHeHHON peanbHOCcTH (ML-1), KommbrotepHas Bupycosorust (ML-2), Bonbmme si3b1koBBIE
moznenn (ML-2), IlpoexktupoBanue wurp (ML-2), CucreMbl BHpPTyaJbHOM U JOIOJIHEHHOU
neamruocTu (MT -2)




bonwmme si3pikoBeie Mogenu (ML-3), IlpoektupoBanne urp (ML-3), Cuctembl BUPTYyaabHON U
nonoiHeHHo# peanpHOocTH (ML-3), IlepcnektuBHOEe mnporpammuoe obecreuenue (I1K-1),
TexHomorus pa3zpabotku nporpammuoro odecrneuenus (I1K-1), bonpmme s3pikoBsie Mmoaenu (ITK-
1), Ipoexrtuposanue urp (I1K-1), Cucremsl BupTyanbHO#H U nononHeHHOH peansHOcTH (I1K-1);
rocy/1apcTBEHHOUW MTOroBoil artectauuu B ¢opme: [loaroToBka k mporenype 3amuThl U 3aliuTa
BBIMTYCKHON KBanupukannoHHoi pabdotel (ML-1), IloaroroBka k mporeaype 3aiiuThl U 3aIiuTa
BBITTYCKHOHN KBaMpuKanmuoHHoit padotel (ML-2), IToarotoBka k mporeaype 3aiuThl U 3aliuTa
BBIMTYCKHON KBanupukannoHHoi pabotel (ML-3), IloaroToBka k mporeaype 3aiiuThl U 3aIluTa
BBITYCKHOHN KBaymdukanuonHoi padotsl (IIK-1), ITogroroBka x mporeaype 3amuThl M 3aliuTa
BBIITYCKHOU KBaM(puKannonHo padotsr (ITK-2)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Just hopmupoBaHUs 3asSBJICHHBIX KOMIICTCHIIMH HCIIOJIB3YIOTCS METOIOJIOTHYECKHE TEXHOJIOTHH,
peanu3yomue JesTeIbHOCTHBIN, JIMYHOCTHO-OPUEHTHPOBAHHBINA, TMPAKTHKO-OPUEHTUPOBAHHBIN
TIOJTXOJIBI.

OCHOBHBIMU CTPAaTETHYECKUMHU TEXHOJIOTHUSIMH SIBIIIIOTCS: JUCKYCCHOHHBIC, MCCIICIOBATEIbCKHE,
JICKIIMOHHBIE 3aHATHS, MPAKTUYECKHEe W JaOOpaTOpHBIC 3aHATHS, MPOLEAYPHl CaMOOOYYCHHS,
JOCTYT 00ECTICYMBACTCSI C TIOMOIIBIO AJIEKTPOHHOIO Kypca M CEPBUCOB 00pa30BaTEILHOTO MOPTaIa
nrry Ha tuiargopme Ims moodle (elearning.volgatech.net), nHTEerpupoBaHHOTO ¢ (hemepanbHOM
maTdopmoii THC croc online.edu.ru OTKPBITHIN 00pa3oBaTeIbHBIN MopTan (mooped.net).

Ha noctmkeHme KOHKPETHBIX Meleld OOY4YeHHs HaIlpaBleHbl IPUMEHSEMbIE TaKTHYECKHE
TEXHOJIOTUH: 3aJlaHHsl, WTPOBOC IPOCKTHPOBAHUE, WH(POPMAIMOHHBIC, KJIACCHYECKAs JICKITHS,
npoOieMHast JIEKIus, JeKIHUS ¢ OOCYXIEHHEM HOBBIX HAYyYHBIX JTOCTI)KEHUH B cdepe MU 10
pe3yibTataM KOH(MEPEHIMH W TYOJUKAIMid W J1p.), CEMHHApPhl C HUT-TIPAKTUKaMH, KOHKYPCHI,
XaKaTOHBI, KeHC-YeMITUOHATHI, MaCTEP-KIIaCcChl, KOMaHIHBIE MIPOCKTHBIC 3aIaHUs U JIP.

Paznen 4. COAEPXXAHUE JJUCHUITJIMHBI

6 cemecTp
BUith! 1 TeMbI 3aHsTHi KonuuectBo | DopMupyemsbie
JacoB KOMITETCHIIUH
OCHOBBI NPOEKTHPOBAHUS B3aUMO/1€iiCTBUS 180 ML-1, ML-2,
ML-3, TIK-1,
IK-2
Jlexuums. Jlekus Nel. BBEJIEHUE. IIpeamer, MmeTonbl 1 OCHOBHBIE 4
TTOHSITUS POCKTUPOBAHUS B3aMMOJICHCTBHSI.
Jexims. Jlekuus Ne2. YEJIOBEK B UHTEP®ENCE. 4
Nudopmarmonnas Mojaenb. KOorHUTHBHAS IICHXOJIOTHSL.
Jexuus. Jlekumst Ne3. KOSABUJIMTU. [IpuHuns! npoeKTHPOBAHUS 4
Hopmana n Hunscona.
Jlexuus. Jlekuust Ne4. USER EXPERIENCE. YpoBHU BocIIpUsATHS 4
nHTepderica. ONBIT HCIOIL30BAHMS.
Jlexuus. Jlekus NeS. [IPOEKTUPOBAHUE. Dranst 4
npoekTupoBaHus untepdeiica. I1Th ypoBHEN MPOEKTUPOBAHUS
naTepdeiica.
Jlexmms. Jlexmus Ne6. KOMITOHEHTHBI ITPOTPAMMHOI'O 4
NHTEP®EVCA. [TarTepHbl IPOEKTHPOBAHUS HHTEPDEHCOB.
Jexuus. Jlexuus Ne7. BU3Y AJIbHBIN JIUBANH UHTEP®EVICA. 4
[TpuHIMIB BU3yanbHOTO nu3aiiHa. Proximity. Alignment.
Repetition. Kourpacr. Cxoacrso. Liset. Ilpudbr.
Jlexuus. Jlekus Ne§. COBPEMEHHBIE TEH/IEHIINUA 4



JlaboparopHas pabota. JlaboparopHas padora Nel. dopmupoBanue 4
1eJICH U 3a/1a4 MPOSKTA MPOTrPaMMHOM CHCTEMBI.

JlaboparopHuas padota. Jlaboparopras padota Ne2. [lepconaxu u 4
KOHTEKCTHBIC CIICHAPHH.

JlaboparopHas pabota. Jlaboparopuas padora Ne3. Cropuboapm — 4
IPOTOTHII HHTEpdEiica CUCTEMBI.

JlaboparopHnas pabota. Jlaboparopras padora Ned. bymakHbIit 4
IPOTOTHII U OlIeHKAa MHTep(derica.

JlaboparopHuas pabota. Jlaboparopuas padora Ne5. KO3abumutu 6
tectupoBanne WEB-caiitos. Hacts 1.

JlaboparopHuas pabota. Jlaboparopuas padora Ne6. KO3abumutu 6
tectupoBanne WEB-caiitos. Hacts 11.

JlaboparopHuas pabota. Jlaboparopras padora Ne7. BusyanbHbiid 4

nu3aiH uarepdeiica.

3amanus A1 CaMOCTOSITEIIEHON padOThI, B TOM YUCIIC BHITIOJTHCHHE
[TpopaOoTKa JIeKIIHiA.

N3ydeHne peKkOMEHI0BAHHOU JTUTEPATYPHI.

[TonroroBka k 1a00OpPaTOPHBIM pabOTaM.

ITonroroBka k orpocy.

IToaroroBka K 3a4eTy. 116

WHast konTakTHas padora: 0

Pasnen 5. METOJMYECKUE VKA3AHHUSI JUISI OBYYAIOLIMXCS TIO OCBOEHMUIO
JIACHUTUIMHBI

W3ydyeHrne AMCUMIUIMHBI PEKOMEHIYETCs HadaTh C O3HAKOMJIEHUS C pabodeil mporpaMMmoi, ee
CTPYKTYpOll W coJep)KaHHEeM pa3fesioB. Y4eOHbIl Marepual CTPYKTYpUpPOBaH, HW3Yy4EHUE
JUCLIUIUINHBI OCYHIECTBIIIETCS B TEMAaTHUECKOM TOCIE10BATEIHOCTH.

3aHATHS JIEKHIMOHHOIO THIA JAIOT CUCTEMAaTU3UPOBAHHBIE 3HAHUA [0  JUCLUILIUHE,
KOHIIGHTPUPYIOT BHUMaHUE Ha HauOoJjee CIOKHBIX U Ba)XXHBIX BOIpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATUN PEKOMEH1yeTCsl BECTH KOHCIIEKTHpOBaHUE y4eOHOro MaTepuania; oOpaliaTe BHUMaHUE Ha
(GOpMYyIUPOBKM U KaTEropuH, pacKpbIBAIOIIUE CYTh MPOOJIEMBl, SBIEHUS WM TpOIecca;
3a(pMKCUPOBATH BHIBOJIBI U IPAKTUYECKNE PEKOMEHAIINH.

[TonroroBka K 3aHATHAM CEMHUHAPCKOI0  THIIA BKIIOYAET O3HAKOMIIEHHME C  IUIAHOM
71a00paTOPHOTO 3aHATUSA; PabOTy C KOHCIIEKTOM JIEKLUH, BBINOJHEHHE OMAIIHEro 3aJlaHus,
pabory ¢ yuyeOHOH W y4yeOHO-METOJMYECKOW JHUTEepaTypoi, HayYHBIMH H3JAAHUSMH U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU pECypcaMM, PEKOMEHJIOBAaHHBIMU paboueil mporpammon
JUCLATIIINHBI.

CopepxaHue caMOCTOSAITEJILHOM PadoThI onpenensercs paboyell MporpaMMoN JTHUCHUIUIMHBI,
OIICHOYHBIMH H METOJIMYECKUMH MaTepualaMy, 3aJaHUsIMH W YKa3aHHUSIMH TIPEToaBaTels.
CamocrosTenbHas paboTa MOXET OCYLIECTBISATHCS B ayIUTOPHOM M BHEAYJUTOPHOM (opmax.
D¢ eKTUBHBIM CpEJCTBOM OCYILIECTBICHHUS CAMOCTOSTENIHOW pabOThl SABISETCS SIEKTPOHHAsS
nH(pOpMaIMOHHO-00pa3oBaTebHAs Cpella YHUBEPCHUTETa, KOTOpas o0ecrmeymBaeT JOCTYI K
oOpa3zoBaTtenbHOM  Mporpamme, pabouyedl  mporpaMMe  JIUCHUIUIAHBIL, K  DJEKTPOHHBIM
OMOJIMOTEYHBIM CUCTEMaM, MPO(ECCHOHATBHBIM 0a3aM JTaHHBIX U MHPOPMAIIMOHHBIM CIIPAaBOYHBIM
cUCTEMaM.

N3yuenue JUCLUTIIINHBI BKIIFOYAET BBIIIOJIHCHHE 1a00paTOPHBIX pa0or.
[Tepuonu4HOCTh MpOBEACHUS, (POPMBI TEKYILEI0 KOHTPOJS YCIIEBAEMOCTH, CUCTEMa OLECHUBAHUS
X0J1a OCBOEHUS IUCLUIUIMH MpeACTaBIeHbI B paboueil mporpamme.



dopMoli TIPOMEKYTOYHOM aTTeCTallMM 1O JAUCIUIUIMHE SBISIETCS OaIbHO-PEUTHHT OBBIN
KOHTPOJIb.

Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 0OECIIeUEeHNE

YYEBHO-METOJUYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

Nefe Cnucok UCoIb3yeMOH JIUTePaTyphl M3/IHMH, MMCIOXCS B
/1 OuOJIHNOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHU
(pecypca) B cetu MuTepuer
YYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JJAHUA
1. |Kupcanos, Imutpuii. Be6-au3aiin [Texct] : kaura Amutpus 14
Kupcanosa / KupcanoB mwutpuii. CII6.: Cumson-Ilmtoc,
2004. - 358 ¢. ISBN 5-93286-003-0. Dx3emmisapsl: Bcero 14.
2. |Kynep, Anan. Anan Kynep 06 untepdeiice [TekcT] : 0CHOBBI 20
npoekTupoBanusi B3aumoeiicteusi / Anman Kymep, PoGepr
Peiiman, /IpBua Kponun ; [mep. ¢ anrn. M. 3unucal. CII6.:
Cumpoa-mmroc, 2010. - 686 c. ISBN 978-5-93286-132-5.
Ox3eMIuIAphl: Bcero 20.
3. |UrmateeB, A. B. IlpoekTHpoBaHHE YeTOBEKO-MAIIMHHOTO
B3aMMOJICUCTBUS [DnekTpoHHbI pecype] : yueOHuk | https://e.lanbook.com/book/3
By30B / UrHateeB A. B. 3-¢ um3x., crep. Cankr-IletepOypr: 39029
Jlanw, 2023. - 56 ¢. ISBN 978-5-507-47188-1.
4. |llpoexktupoBanue  npunoxkeHudt 11 Modern Ul
[DnexTponHsIii pecypc]. 2-e u3a. Mocksa: UHTYUT, 2016. -| https://e.lanbook.com/book/1
246 c. 00393
DJIEKTPOHHBIE OBPA30BATEJIBHBIE PECYPChI
1. |Hayunas snekrponnas oubmmoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexkrponHas oubnmnoreka «KubepaeHnHKa» http://cyberleninka.ru

6.2. MarepuanbHO-TeXHUYECKas 6a3a ¥ IporpaMMHOe oOecrieueHe

NoNe | Aynautopuu juist ipose- | [lepeueHb 0cHOBHOTO 000pYyI0BaHUS [IporpammHuoe
/Tl |AeHHs y9eOHBIX 3aHATHH, obecrnieueHne
CaMOCTOSTENbHON pabo-
TBI ¥ TIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 427 (1) MoOunbHblii  Tenedpon  Samsung|Microsoft Windows
Galaxy A7 (2), MoOunbHbili TenedoH|Enterprise, CrnpaBounas
Samsung Galaxy S9+ (2), HoyrOyk|mpaBoBas cucrema
Apple MacBook Prol3 with Retina|"Koucynprantr  I[lmroc",
display and Touch Bar Mid2017 (1),(Microsoft Office
[Mnanmer Apple i1Pad 2018 (1),|Standard, Arent Dr.Web,
[Ipoextop mynbrumenuiiabiii Hitachi|Kommaext I'APAHT-
CP- RX94 (1), Cmaprdon APPLE|Macrtep, Microsoft
iPhone 8 Plus 64 Gb,MQ8L2RU/A,|Access, Microsoft Visio
cepsiii (1), Cmaprdorn APPLE iPhone |Professional, Microsoft




X 64 Gb,MQAD2RU/A,
cepeOpucThIit (1), [nem
BupTyasibHOU peanbHocTH HTC Vive
(2), Kommnekt yue6Ho# mebenu (1)

Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
JUIS peleHUsT OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
KOMITAC-3D V19,
1C: JoxymenToo6opor 8
KOPII , 1C:Ilpeanpusitue
8. Kommnekt U1
00y4eHusl.

521 ()

KommiekT yuebnoi mebenu (1)

Windows
CnpaBoyHas
cHucrema

Microsoft
Enterprise,
MpaBoBast
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arear Dr.Web,
Kommiekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
1A peHIeHI/Iﬂ OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
KOMIIAC-3D V19,
1C:lokymenToo0opot 8
KOPII , 1C:IIpeanpusitue
8. Kommnekr hipe:
00yUeHus..

522 ()

Anammzatop cmektpa NS-30A (1),
Antenna M102 B kommul. ¢ kabenem
BY TNCm-SMAm (1), baok nutanus
nabopar. HY 3003 D-3 (1), Buemnuit
HDD WD 2TB 3.0, 3.5"USB (1),
Buemnuit nakormurtens 1 Seagate
Original USB 3.0 4 Tb (1), Buemawmii

HaKOIUTEIh daemka USB
TRANSCEND Jetflash 780 64 Gb (1),
['urabutHbII yIpaBisieMbIi
kommytarop Ha 16 moprtoB (1),

Usmepurens CN  -801 HP (1),
Konmummonep AEG ACS-09HR (1),
MHuoro(}yHKITMOHATLHBIN
MU3MEPUTEIBHBII npubdop (1),
Mounutop 20 "Beng FP 202W (2),
Mounutop LCD Samsung 17" SM
713N (1), M®Y Canon i-SENSYS
MF 4018 (1), M®Y 1 Jlazepusiit
Canon i-Sensys MF226 (1), Habop
BY nepexognukos (1), Hoyr6yk Dell
Latitude E6520 Intel Core 15

Windows
CnpaBouHas
crucremMa

Microsoft
Enterprise,
paBoBas
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arenr Dr.Web,
Kommiext I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 10
IJI1 pCHICHUSA OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
KOMITAC-3D V19,
1C:lokymeHnTo060poT 8
KOPII , 1C:IIpennpusitue
8. Komrmekr JUTS
00y4eHusI.




Processor 2520M 15,6" (2), HoyTOyk
TOSHIBA Satellite L655-1H2-RU
(1), IMasnpuas cranua AOYUE 968
(1), Tlepexmrouarens ZX80-DR230
(1), IlepcoHanpHBIi KOMIBIOTED 3
Atlant A2X4/4G(3)/512Mb/monuTOp
Ilyama 2209/3Y (1), IIK RAMEC
GALE LCD LG 23"Intel i5

4590/MSI B85M-
E45/2x4DDR3/GT740
2Gb/500Gb/knaB (28),

[Tpeobpazoarens SP-200-24-AC-DC
B Kokyxe 199x99x50mm (1), IIpuemo-
nepeaaomas IPOrPaMMHO-
KoH(puUrypupyemasi paauorarpopma
G32 (1), IIpunrep Canon LBP 2900
nazepHbiii ¢ kabenem (1), IlpoekTop
mynsTuMennitabiid Hitachi CP-EX250
(1), IlpoekTtop MyIbTUMEIUUHBIH
Hitachi CP-EX251N (1), Cuct. 610k
Pen D 945 3.4 DDR 2 1024*2/FDD
3.5/250 Ghb/DVD-
RW/kn+mblIb+koBprK (1),
Cucrem.6ioxk CPU Intel Core 1i7-
6700/ASRod Z-170/32Gb/GTX
1070/200Gb/Wi-Fi +KJ1aB, (1),
Cranok cBepmmibHbii 350 BT (1),
YHuBepcanpHas npuéMo-nepeaaromas
mwiarpopmMa AN NPOSKTHPOBAHUS
CBY-cucrem KOMIUL.ME (1),
Yeunurens LZY-22 (1), Ycunurens
ZHL-3A-S (1), Kommuekr yuebHOI
mebenu (1)

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHHA JUCLHUIUIMHBI) ®OHJ OIEHOYHbBIX

CPEJICTB

Kputepun onieHNBaHUS HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMM HAIPaBIIEHBbI HA!
- YCBOCHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;
- YMEHHE Wu3jaraTb MaTepuaid (YeTKOCTb, IPaMOTHOCTb M3JIOKEHMsI MarepHuaja, TOYHOCTb H
MIOJTHOTa BOCIPOM3BEIEHUS YUeOHOr0 MaTepuania);

- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHMS PU PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oeHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(hOpMUPOBAHHOCTH [lTkana
Kpurepun onennBanus
3JIEMEHTOB OLICHUBAaHHUS
KOMIIETCHIIUU
IToporosslii OOyuaronuiicss WMeeT 3HaHWA OCHOBHOIO MaTepualia,| yAoBIeT-
YPOBEHBb IIPOSABIIIET YMEHHUE JIOTUYHO €ro H3Jlararb, HO MOJKET| BOPHUTEIBHO

JOMyCKaTh ~ HETOYHOCTH B UBJIOKEHUM  MaTepuaia,
HEZ0CTAaTOYHO MPaBUIIbHbBIE POPMYITUPOBKH, UCIIBITHIBACT




3aTPYAHCHU S B BBIIIOJITHCHUH IMTPAKTUYCCKUX Sa,Z[aHI/If/'I.

[IpoxBunyteiii  [OOyuarommiicss TBEpAO 3HAET NPOTPaMMHBIA MaTepHai,| XOpOIIOo

YPOBEHb U3JIaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, IPABUIIBHO
IIPUMEHSET TEOPETUYECKUE TIOJOKEHUS IIPU  PEIICHUU
IIPAaKTUYECKUX BOIIPOCOB U 3ajay, BJIAACET HEOOXOIUMBIMU
HAaBBIKaMU U IPUEMaMU UX BBIIOIHECHHUS

Bricokuii ypoBenp [OOyuarommuiicsi riryOOKO W TNPOYHO YCBOWJ MPOTPAMMHBIM|  OTIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIAeT UCYEPIIBIBAIOIINE OTBETHI HA IIOCTABJICHHBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCSA TEOpHUS C IPAKTUKOW, IPU ITOM
oOyJaroImuiicss He  3aTpyAHAETCS C  OTBETOM  IIpH
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIIpaBiIseTCsl  C
3aJlayaMy, BONPOCAMHM M JPYTMMHU BUJAMU IIPUMEHEHUS
3HaHUH, TOKa3bIBa€T 3HAKOMCTBO C MOHOrpaduyeckoi
JUTEpPaTypo, NEPUOJNYECKHUMM W3JAHUSIMH, IIPABUIIBHO
O00OCHOBBIBACT NPUHATHIE pEIIECHHUs, CBOOOJHO BIIAACET
Pa3HOCTOPOHHMMM  HAaBBIKAMM, IIPUEMAMHU  BBINOJHEHUS
IIPAKTUYECKUX paboOT

7.1. Tekymiuii KOHTPOJIb YCIIEBAEMOCTHU

Tekyuii KOHTPOJIb YCIIEBAEMOCTH OOECIICYMBACT OIICHMBAHWE XO0Jla OCBOCHUS JIUCUUILTAHBI
(MOmyJIsl) U MPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTHUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KApTOM AUCHUILIMHBL. [IOpsAIOK COCTaBIEHUS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHSI MPOLEAYpPhl OICHMBAHHS BHUAOB JACSITENBHOCTH  OOydaroluxcs,
HalpaBJIEHHBIX HA OCBOEHWE 3HAHWM, YMEHHH, HABBIKOB W/ WM ONBITa ACATEIHHOCTH, IO

HaKOIUTEJIbHOW cucTeMe B OamiaX ycTaHaBiMBaeTcsl nojoxeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»

7.2. IlpomexyTouHast aTTecTalus 00y4arouxcs
[TpomexyTouHast arTecTalusi o0yJyaroUIMXcs HallpaBJIeHa Ha OIICHUBAHHUE Pe3yJbTaTOB OOy4EHHUS
10 JUCUUIUIMHE (MOYJII0) U IPOBOJUTCS C UCIIOJIB30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHWi U3 ©0a3bl (OHAA OIEHOYHBIX CPEACTB IO
00pa3oBaTeNbHOI MporpamMmme.
3agaHne 1.

Kakol 13 NnpuHUMNOB 103abMANTU HunbceHa 34ecb AUWHUI ( NpuHaanexut HopmaHy).

OTBeTbl:

1. [Toackaska Bumom (+)

2. VYupasieHue U cBo001a osb3oBares (-)

3. CBsI3b MEXKJIy CUCTEMOU M pealbHbIM MUPOM (-)
4. BuaumocTts craryca cucteMsi (-)

3apaHue 2.

Kakol npuHumn HopmaHa unaocTpmpyeT 3ToT PUCYHOK




/span>

OtBeTbl:

1. Affordancellosicka3ska BugoM (-)

2. MappingOrto6paxenue (-)

3. VisibilityBumumocts (-)

4. FeedbackOOpaTHas cBs3b CBs3b(+)
3apaHue 3.

Kakoi M3 npuHLMNOB 103abnANTM NpUHagnexxnt Hopmany.

OTBeThHI:

[Tonckaska Bumom (+)
VYupasieHue U cBo001a ojb30oBares (-)
CBsI3b MKy CHCTEMOM M PealbHbIM MUPOM (-)

BuaumMocTh cratyca CUCTEMBI (-)

HepequL BOIIPOCOB HJIs1 TPOBCACHUA HpOMe)KYTOqHOﬁ aTTeCTaluu

5.

6.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ncnonb3osaHne YMB.

Wcropus uatepdeiicor

Cocrassronie uarepdetica

Cxema yenoBek-mMalinHa

Tumbl naTEpdEiicoB

Omrymenns. 3penne. Cnyx. Bunmanune. Wmtro3znn
3akon ®urca. [Tamsares. Buasr namstu

[Tpunnmms! r03a0unntu Hopmana (Buaumocts. O6patHas cBs3b.Orpannyuenus. OToOpaxeHne
CootserctBue. [loackaska BumIom)

KoHuenTyanbHaa moaens

MpUHUMNBI B NPOEKTUPOBaHUM UHTepdelicoB HUabcoHa

OMOUMOHA/bHbIN AN3aliH

Tpu ypoBHSA BOCNPUATUA MHTEpdENca U TPM NOAX0AA K MPOEKTUPOBAHMIO MHTepdeca
Use experience - onpegenexHue

CpaBHeHue t03abuantu n User experience

YeTbipe TMNa yaoBoabcTBUA B User experience

dMOoUuMKM N coCToAHME NoToKa B User experience



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Tanbl NPOEKTUPOBaHMA UHTepdeica

MATb ypOBHEW NPOEKTUPOBAHUA MHTEPdEeica

CtpaTerusa. MepcoHaXKmn B NPOEKTUPOBaHUN UHTepdEencoB
CueHapuu 1 33241 B NPOEKTUPOBAHUM UHTepdelicoB
Cropuboaps,

MpoTOoTUNbI B NPOEKTUPOBAHUN UHTepdenca

MpPOTOTMMNbI HU3KOTO YPOBHA. BymarkHble MPOoTOTUNbI. MPOTOTUNbI BbICOKOTO YPOoBHA. OLEHKa
t03abunntn nHTepdericos

TecTMpoBaHue 103abUNNTH

O6opyaoBaHue. Cnocobbl U meToabl. MpoekTMpoBaHune nHTepdericos B Microsoft
KoMnoHeHTbI NporpaMmHoro nHtepdeiica

YnpasneHune. Cnuckn. MeHto. OKHa

MaTTepHbl NPOEKTUpPOBaHMA UHTepbencoB

Bun3yanbHbIN An3aiiH MHTepdeiica

CtpouTenbHblie 610KN BU3Ya/iIbHOTO An3aHa

MpUHLMNbI BU3yaNbHOTO AM3aliHa



