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AHHOTaIUs

HucuumnuHa  «OCHOBBI  MCKYCCTBEHHOTO  HHTEIJIEKTa B MPOo(ecCHOHATbHOM
NEeSITeIbHOCTH» BXOJUT B 00pa30BaTENbHYIO MPOTPaMMy BBICHIETO 00pa3OBaHUs — MPOTPaMMy
OakanmaBpuata 10 HampapieHuiro mnoarotoBku/ crnenuanbHocT 20.03.01 «TexHochepHas
0e30macHOCTbY HamnpaBieHHOCTH «lH)XeHepHas 3amura okpyxkarouieil cpenp». ucnuruivna
peanmuzyetcs kadenpoit «Neby.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHUYECCKUN aHAIM3 M CHHTE3 HWH(POpPMAIIWH,
IPUMEHSTh CUCTEMHBIN TIOXOJ JIUIsl pELIEHUsI [TIOCTABJIEHHBIX 3a7au»

OIIK-4 «CrnocobeH moOHUMaTh MPUHIUIBI PabOTHl COBPEMEHHBIX HH()OPMALIMOHHBIX
TEXHOJIOTUI U UCTIOJIb30BaTh UX JUISl PEIICHHs 3a1a4 IPOPeCcCHOHATBHOM IEeITETLHOCTI

ConepxaHve JUCHUUILIMHBI OXBAaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C OCHOBHBIMH
HaNpaBJICHUSIMH HCCICIOBAHNN B 00JIaCTH TEXHOJIOTUI UCKYCCTBEHHOT'O MHTEIUIEKTa; METOAAMU
U HMHQOPMALIMOHHBIMU TEXHOJIOTUAMHU, MPUMEHSIEMBIMU IJIsl pElIeHUs MpodecCHOHATbHBIX
3a/1a4; paboTOH C JaHHBIMU, OOJIBIIMMH IaHHBIMH; OCHOBaMH pa3padOTKU aJrOPUTMOB PELLICHUS
U OLEHKM KayecTBa pEeIleHHUs 3a7ad METOJaMH MallMHHOro OOyuYeHHs, MAIIMHHOTO 3PEHHS,
00pabOTKH €CTECTBEHHOTO SI3bIKA U JIP.

[IpenogaBanyrie AMCHMIUIUHBI TpPEIyCMaTpUBAeT CleAyomue (QOopMbl OpraHHU3allH
y4eOHOTO Tpolecca: Jekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMENbHAL —paboma
00yuarwe2ocs, KOHCYIbmayuu.

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOLIME BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTalis B hopMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOCHUS JHMCIMILIMHBI COCTaBIseT 3 3adeTHhIX eawHmibl, 108
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepeueHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHUS 110 TUCIUITIIMHE
1.1. Ilenu npenoaaBaHus JUCLUIUIMHBL MOJTY4YE€HUE CTYI€HTAMU HEOOXOAUMBIX 3HAHUHI
JUIl TIPUMEHEHUS METOZOB MH()OPMAIIMOHHBIX TEXHOJOTMH M HMCKYCCTBEHHOTO HHTEIICKTa B
npoeCCUOHATBHON  JEATENbHOCTH, 3HAKOMCTBO C QJrOPUTMaMH MAIIMHHOTO OOYy4YeHHs,
OLIGHKOH KadyecTBa PELICHHWH 3a/1a4 MAIIMHHOTO OOy4YeHHsI, MAIIMHHOTO 3pEHUs U JIp. 337134 B

obnactu HCKYCCTBCHHOI'O HHTECIIIICKTA,

HHTCIIJICKTA

ocBoeHHE 0a30BBIX TEXHOJIOIHH HCKYCCTBCHHOI'O

1.2. JlucuMIivHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30oBaTeIbHOMN IIPOrpaMMbI
BEICIIero oopazosanus (nanee — OIT BO).
1.3. TlepeueHp mIaHUPyEMBIX PE3yJILTATOB O0YUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C

IUIaHUpYyeMbIMU pesynbTratamu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs AUCHUIUIMHBI OOYYaIOIMIUKCS JTOJDKEH 00J1a/aTh CIeIYIOMUMHU
KOMIIETCHIIMSIMU WJIM UX 4acTsAMU. KOMIIETEeHIIMN U MHIMKATOPBI UX JOCTUXKEHUS IPUBEIACHBI B

Tabymue 1.
Tabmuna 1 — [lepeueHs KOMIETEHIINI U UHAUKATOPOB UX JTOCTHKEHUS
Kon n
Kareropus (rpynna) Kon u HanMeHoBaHMe HHIUKATOpA
HAaUMEHOBaHUE
KOMIICTCHITHH JOCTHKCHHS] KOMITCTCHITUT
KOMIICTCHITHH
YK-1.3.1 3HaTh METOIMKH MOUCKA, cOOpa U
YK-1 Cnocoben A » COOP
00pa0oTKu MHPOpMALUH, B TOM YHUCIIE C
OCYIIECTBIISATh
. | UICTIOJIB30BaHUEM MH(POPMAIIMOHHBIX
MOWCK, KPUTUICCKUHT .
TEXHOJIOTUA
aHaJIU3 U CUHTE3
YHuBepcanabHble — VYK-1.V.1 ymeTs npuMeHsATh METOJUKU
KOMITETEHIHH P ’ nowucka, coopa u 00paboTku HHPOPMALIUT
MPUMEHSITh

CUCTEMHBIN MOIXO
JUISL peLIeHUst
OCTaBJIEHHBIX 3a/1a4

YK-1.Y.3 ymetsh olieHuBaTh HHGOPMAIUIO
Ha JOCTOBEPHOCTh; COXPaHTh U NIEPe/IaBaTh
JaHHBIE C UCTIOIb30BaHUEM LIU(DPOBBIX
CPEICTB

Ob6menpodeccnonanbHbIe
KOMIICTCHIINU

OIIK-4 Cnocoben
[TOHUMATh
MIPUHITUITBI PAOOTHI
COBPEMEHHBIX
WH(POPMAIIMOHHBIX
TEXHOJIOTHH U
HCITOJIB30BATh UX
JUTSL PEIICHUs 3a71a4
npodeccuoHaNbHOM
JEATETLHOCTH

OIIK-4.3.1 3HaTh NEPCIIEKTUBHBIE METObI
WH(POPMAIIMOHHBIX TEXHOJIOTUN
HCKYCCTBEHHOI'O MHTEIIJIEKTA,
HaIpaBJIEHHBIX Ha pa3pabOTKy HOBBIX
HaY4YHO-TEXHUYECKHUX PElIeHUM

OIIK-4.3.2 3HaTh TEXHOJIOTUH,
pa3paboTaHHbIE C UCIIOJIIb30BAHUEM METOIOB
MAaIIMHHOTO 00y4Y€eHusl, CIOCOOHbIE peliaTh
3aa4u Npo(ecCHOHANTBHOM NesATeTbHOCTH
OIIK-4.Y.1 ymeTh NpUMEHSTh
COBpPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH U MEPCIIEKTUBHBIE METOIbI
MCKYCCTBEHHOT'O MHTEJIEKTA [T PEeIICHUS
3a/1a4 po(PEeCCHOHAIBHON JESTENhHOCTH
OIIK-4.B.1 BnaneTs HaBbIKaMH PELICHUS
3a/1a4 po(PEeCCHOHAIBHON JEATETHHOCTH Ha
OCHOBE JJaHHBIX C YaCTUYHOM pa3MeTKON U
(W) He3HAYUTEIBHBIX 00HEMOB TAHHBIX
OIIK-4.B.2 BnageTh HaBIKaMu 00pabOTKU
nH(}OpMaLUK Ha OCHOBE HOBBIX THUIIOB
BBIUMCIIUTENIbHBIX CUCTEM U MHTEPIPETALUU
JTAHHBIX

2. Mecro nuctuIuIMHbEL B cTpykType OI1




JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
MPU U3YYEHHUH CIETYIOIMINX AUCIUTIINH:
— Hudopmaruka
— MaremaTuka. AHaTUTHYECKass TEOMETPUS U JIMHEHHas anredpa
— Maremaruka. Teopus BeposITHOCTEH 1 MaTeMaTHUeCKas CTaTUCTHKA
— MaremaTtuka. MateMaTnueckuil aHaIn3
AnroputrMuzaiys 1 MporpaMMUpOBaHNE
— Hudposas merponorus
3HaHus, TONyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOW IHUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOT'YT MCII0JIb30BAThCS MPU U3YUYEHUU APYTUX JTUCLUUIUIMH:
— CoBpeMeHHbIE CUCTEMBI 3aIIUTHI TUAPOCHEPDI
— MogaenupoBaHue NpUPOIHO-TEXHUYECKUX CUCTEM

3. O0BeM U TPYAOEMKOCTh AUCITUTLIHHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieICHue 3TOH TPYJAOEMKOCTH 110 CeMecTpaM) IPeACTaBICHbI B
Tabauie 2.

~ Tabmuua 2 — O0beM M TPYI0EMKOCTD JUCLUILIMHBI

TpynoeMKocTh 110
Bun yue6Hoit paboTsl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocmb OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (dac)
U3 nux yacoe npaxmuueckoii no020moeKu
Ayoumopnule 3anamus , BCEro yac. 51 51
B TOM 4YHCJIE:
nekiu (JI), (dac) 17 17
npaktudyeckue/cemuuapckue 3ansatus (113),
17 17
(dac)
nabopatopHbie paboTsl (JIP), (yac) 17 17
KypcoBo# mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenwvhan paboma, Bcero (4ac) 57 57
Buo npomesrcymounoit ammecmayuu: 3a4er,
mudd. 3adver, sk3amen (3auer, dudd. 3au, | 3auer 3auer
OK3.**)

Hk

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIUILTAHBI IO pa3/iesiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTIIIUHBI ¥ KX TPYJOEMKOCTh TTPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, KX TPYAOEMKOCTh

P Jlexkumn 113 JIP KII CPC
a3elibl, TEMbI TUCIUIIIHHE (aac) (C3) (aac) (ac) (qac)
Cemectp 6

Pazgen 1. UckyccTBEeHHBIN MHTEIJIEKT: IPUMEHEHUE
B 2 2 2 5

poQeCcCHOHATIBHOM AEATeIbHOCTH
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Paznen 2. OCHOBBI MAIIMHHOTO O0y4€HUs
Tema 2.1 Obpabomka OanHbix

Tema 2.2 Ilocmpoerue moodenu. OyeHka mouHocmiu 7 7 7 30
mooenu Tema 2.3 [Ipumenenue mooenet MaUUHHO20

o0byuenus

Paznen 3. MammnHOe 3peHHe

Tema 3.1 Mawunnoe 3penue 6 npogheccuorHarbHol 4 4 4 10

desmenvrocmu. Obpabomra uz06pasicenut
Tema 3.2 Heiiponnvle cemu 8 MAUUHHOM 00YYeHUU

Paznen 4. O6paboTKa €CTEeCTBEHHOTO SI3bIKA
Tema 4.1 OcnosHule 3a0auu. Cunmaxcuyeckuil u
Mopghonozuyeckuil ananus 2 2 2 7
Tema 4.2 Hetiponnvie cemu 05t 06pabomxu
ecmecmeeHH020 A3bIKA

Pa3nen 5. TexHOMIOrMM NCKYCCTBEHHOIO UHTEIIEKTA
B [IPOMBIIIUIEHHOCTH
Tema 5.1 UnmennexmyanvHvle a8mMomMamu3upo8arHule u

POOOMUZUPOBAHHbBIE CUCTEMbL 2 2 2 5

Tema 5.2 A0OumuegHbie mexHoL02UU U UMUMAYUOHHOE

MOOenUposamnue

Hroro B cemectpe: 17 17 17 57
Urtoro 17 17 17 0 57

IIpakTrueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymiei
npo¢eCcCHOHATIBHOMN 1€ TEITbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TEM JICKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B TabauIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOTI'O [UKJIA

HOMep pasaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKIIUMOHHBIX 3aHATUH

1 HckyccTBeHHBI MHTEIEKT: IPUMEHEHHe B
npodeccuoHaAILHOM e TeJbHOCTH
Tennenunu nudppoBoil s3koHoMUKU. OO1Ias XapaKTepUCTUKA
WNunyctpuu 4.0, nonstue undpooii TpaHchopmaimu.
Omnpenenenne NCKYCCTBEHHOTO HHTEIJIEKTa. MIHTeIeKTyanbHbIe
MIPWIOKEHUS I HAyYHBIX UCCIIEJOBAHUM, IPON3BO/ICTBA,
yIpaBieHUs NPeANpUiITUEM, YITPaBJICHN KaueCTBOM U OU3Hec-
npoueccamu. COBpeMEHHBIE METO/IbI PEATTU3ALIAN
HCKYCCTBEHHOI'0 MHTEIIEKTa: MIHTepHeT Belen,
pPEKOMEHaTelIbHbIE CUCTEMBI, aHaN3 TaHHbIX, DigData,
o0JauHble TEXHOJIOTUH, aJIUTUBHBIE TEXHOJIOTUHU, BUPTyaJIbHAs
U JIOTIOJIHEHHAs! peajibHOCTH, Os1ok4eiiH. [IporpammHuble

IIPOJTYKTHI.

2 OCHOBBI MALLIMHHOTO 00y4YeHHs

Tema 2.1. Obpabomka danmwix.

[TpoGnemMbl KauecTBa M OUYMCTKH JTaHHBIX. MeTobpl cOopa
JMaHHBIX. AHanu3 AaHHbIX. [lapcuHr. AHaTUTHYECKHE
miatdopmser: Tableau, KNIME, PowerBI. [Tocrpoenne
JamoopI0B, BU3yalIn3alusl TaHHBIX. bUOMTHOTEKH sI3bIKa
nporpamMmupoBanus Python

Tewma 2.2. I[locmpoenue modenu. Oyenka mouHOCmu Mooenu
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Metob1 MalmMHHOTO 00y4YeHHsI. ba3oBbIe alrOPUTMBI pEIICHHS
3aJ1a4u perpeccuu, KIacCU(pUKAIMU U KIacTepu3aui. MeTpuku
KavecTBa. SI3piku porpammupoBanus (Python) u
AHATUTHYECKUE MIaT(HOPMBI ISl peaTn3aluy alrOPUTMOB
(KNIME)

Tema 2.3. Ilpumenenue mooenet MauurHo20 00yyeHus
[TpuMeHeHre METOI0B MAITUHHOTO O0YYEHUS B
po(hecCHOHATLHOM I TEIILHOCTH. 3HAKOMCTBO C BPEMEHHBIMH
psiiaMu, peKOMEHIaTeIbHBIMUA CHCTEMaMH. B03MOXHOCTH
oubmmotek Python (Sklearn) u ananutnyeckux miardopm

MammHHOe 3peHue
Tema 3.1 Mawunnoe 3penus 6 npogheccuoranbHou
oesimenvrocmu. Qbpabomka u300padiceHull
3agaun MamMHHOTO 3peHus. O0paboTka H300paKeHUH
(duabTpsl, KIaccudukaiys, 006JacTh TPUMEHEHUS)
Tewma 3.2 Hetiponnvie cemu 6 MauunHoM 3peHuuU.
Hetiponnsie cetu. [Tpuniun paboThl HEHPOHHBIX CETEH,
OCHOBHBIE 3a1aun. HelipoHHbBIE ceTH, TPUMEHSAEMBIE B
KOMIIbIOTEPHOM 3penun. bubnuorekn TensorFlow, PyTorch.

O0padoTKa ecTeCTBEHHOI0 A3bIKA
Tewma 4.1 Ocrosuwbie 3a0auu. Cunmaxcuueckuii u
Mopgonocudeckuti ananus
3anaun aBTOoMaTH4ecKoi 00paboTKu TekcTa. JlemmaTu3zamusi.
Toxenuzanusi. Cremmunr. Hopmanuzanus. CrioBapu.
Mopdomornueckuii aHam3
Tewma 4.2 Hetiponnvie cemu 0151 06pabomxu ecmecmeeHHo20
A3bIKA
Heiiponnsie cetu 1151 00pabOTKH €CTECTBEHHOTO fA3bIKa,
OCHOBHBIE TOTOBbIE OMOIMOTEKH, MPUHIUN paboThl. bubnuorexu
TensorFlow, PyTorch.

TexH0JIOrMH MCKYCCTBEHHOI0 HHTEJLJIEKTA B
NMPOMBIIIEHHOCTH

Tema5.1 Humennexmyanvhvie agmomamuzuposanHule u
POOOMUBUPOBAHHBIE CUCTEMDBI.
BuenpeHnue aBTOMaTU3UPOBAHHBIX CUCTEM Ha MPOU3BOJICTBE.
BupryanpHas cpena B ynpaBieHUU POOOTH3UPOBAHHBIM
KOMILJIEKCOM. Y JaJICHHbIE TEXHOJIOTMHY KOHTPOJIS U YIIpaBiICHUs
pOOOTH3HPOBAHHBIM KOMITJIEKCOM. O0T1auHbIe TEXHOJIOTHH,
Onmok4eitH. BupTyanbHas v JOMOTHEHHAS PEalbHOCTD
Tema 5.2 Aooumuenvle mexunono2uu u UMUMAYUOHHOE
MoOenupoganue
Co3ganue mozelned. AJIUTUBHOE MPOTOTUITMPOBAHUE.
AJITUTUBHOE TPOU3BOACTBO U €r0 OPraHU3aLUs.
HHTennexTyabHbIe CUCTEMBI KOHTPOJISI KaueCTBA MPOTYKIIUH.
MMuTtanrioHHoe MOIETMPOBaHUE TEXHOJIOTHYECKHUX MPOLIECCOB

4.3. TlpakTuueckue (CEMUHAPCKHUE) 3aHATHUS
TeMbl IpaKTHUECKUX 3aHATHHA U X TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
®opMmbl N
No | TeMbl mpakTUUECKUX TpynoeMKoCTh, | IPaKTUYECKOM | pa3aena
. MIPAKTUIECKUX
/1 3aHATUH < (dac) MOJATOTOBKH, | JUCIIHII
3aHATHI
(dac) JIUHBI
Cemectp 6
1 | ITouck gaHHBIX pelieHue 2 2
CUTYaLlMOHHBIX
3aza4y
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2 | Buzyanusanus peuieHue 2 2
JnaHHbIX, Bl aHanmutuka CHATYaI[MOHHBIX
3a1a4
OO6paboTka M aHaJIN3 pelieHue 2 2
naHHbIX B Python CUTYaI[HOHHBIX
3a1a4
4 | Pemenune 3agay penieHue 2 2
KJIaccuuKau CUTYaI[MOHHBIX
3a1a4
Penrenvie 3a/1a4 pelieHune 4 2
perpeccnn CUTYallMOHHBIX
3a1aq
6 | Pemenue 3a7a4u pelieHue 5 2
KJIaCTCpu3annun CUTyalMOHHBIX
3a/aq
Bcero 17
4.4, JlabopaTOpHBIC 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh ITPUBECHBI B TA0IUIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 nux Ne
Ne HanmMeHoBaHue 1ab0paTopHBIX padboT TpyAOeMKOCTS, | NPAKTHYECKOH | paseia
/1 (dac) IMOJITOTOBKH, | JMCLIMII
(dac) JIVHBI
Cemectp 6
Bpemennsie psiibt 5 2
Knaccudukanus nzobpaxeHunii MammHHOTO 5 3
3penus B Python
WHTemiekTyanpHas 00paboTka TeKcTa 7 4
Bcero 17

4.5. KypcoBoe npoeKTupoBaHNE/ BBHITIOJIHEHHE KyPCOBON PabOTHI
Y4eOHBIM MIaHOM HE TIPEyCMOTPEHO

4.6. CamocrosiTenbHasi paboTa 00yJaromuxcs
Bupl caMmocTosTeTbHON pabOTHI U €€ TPYIOEMKOCTh IPUBEICHBI B TAOIHUIIE 7.

Tabmuna 7 — Bunel camoctosTenbHON pabOThHI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHOM paboThI
yac yac
1 2 3
N3yuenune TeopeTuueckoro Marepuaia 10 10
nuctuminabl (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIO
ycneBaemoctu (TKY)
— MOATOTOBKA OTYETOB 10 JIA0OPATOPHBIM 40 40
pabotam
- BBINIOJIHEHHE TECTOB
[ToaroroBka K MpoOMEKyTOUHOMN v v
arrectaruu (I1A)
Bcero: 57 57
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5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUTSL CAMOCTOSTEILHON PabOThl 00YUAIONMIUXCS TT0 TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOAMUECKNE MaTePHaNbl IS CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U AJIEKTPOHHBIX Y4EOHBIX U3TaHUMN

[lepedeHpb nevaTHBIX U SJCKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEIeH B TadIuIe 8.
Tabnuna 8— IlepedeHpb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

Mudp

bubnmnorpaduyeckas ccouika / URL ampec KonuuecTtBo
IK3EMILISIPOB B
6ubnmoTeke
(KpoMe 3JIeKTPOHHBIX
9K3EMILISIPOB)

https://znanium.com/c
atalog/document?id=3
58712

[Tammpo JI., Croxman . KoMmbroTepHoe 3peHue:
Yuebnuk — BUHOM, 2020. — 763 C.

https://e.lanbook.com/
book/173806

Censaukun B.B. KomnbrotepHoe 3penue. AHamu3 u
o0OpaboTka u3oopaxeHuit. — znatenbctBo «Jlauby, 2021, —
152 C.

https://e.lanbook.com/

Octpoyx A.B., Cypkosa H.E. Cuctempl HCKyCCTBEHHOTO

book/176662 uHTemekTa. — M3narenscrBo «Jlanb», 2021. — 228 C.
https://e.lanbook.com/ | Ilenskosa T.I"., Baiinmrein 10.B. Mojxenu 1 MeTob!
book/157579 HCKYCCTBEHHOT'O MHTEJIEKTa: yuyeOHOe mocodue. —

Cubupcknii ®@enepansueiii YauBepcutet, 2019. — 116 C.
004 Crenamkuna A.C., I'ymuna E.A., ®ponosa E.A. OcHoBbI 53k3 (BM)
Cc79 WCKYCCTBEHHOTO UHTEIJICKTa B MPO(ECCHOAHTHOM

JIESATENIbHOCTH : ydeOHO-MeToaudeckoe nocodue — CII6:

I'VAIL. - 110 c.
004 Crenamxuna A.C., Oxpenunos B.B., ®ponosa E.A. OcHoBsl | 5 3k3 (BM)
Csl1 MCKYCCTBEHHOT'O MHTEIJIEKTa B MPO()ECCHOaHTHOM

JesiTennbHOCTH : yaeOHoe mocooue — CI16: 'YAIL — 153 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»

[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCITUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHN ceTH «/HTepHeT»
URL anpec HaumenoBanue
https://arxiv.org/ arXiv Hay4Hblii s)KypHaJ ¢ TOCISIHUMHU JTOCTHKEHUSIMH B
00JIaCTH UCKYCCTBEHHOTO UHTEIJICKTA
https://www.kaggle.com/ Cucrema opranu3aiui KOHKYpCOB IO UCCIIEI0BAHUIO
JTAHHBIX
https://github.com/ Be6-cepBuc ans xoctunra I T-npoekToB

https://colab.research.google.co | HoytOyk ot I'yri asist paGoThr

m/notebooks/welcome.ipynb?hl

=ru

https://jupyter.org/ HoyTtOyxk st paboThbl



https://znanium.com/catalog/document?id=358712
https://znanium.com/catalog/document?id=358712
https://znanium.com/catalog/document?id=358712
https://e.lanbook.com/book/173806
https://e.lanbook.com/book/173806
https://e.lanbook.com/book/176662
https://e.lanbook.com/book/176662
https://e.lanbook.com/book/157579
https://e.lanbook.com/book/157579
https://arxiv.org/
https://www.kaggle.com/
https://github.com/
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://jupyter.org/

https://scikit-learn.org/stable/ | bubauoreka sklearn

https://matplotlib.org/ bubnuoreka matplotlib

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp MPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa3oBaTeNILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuensp nCmoIB3yeMoOro NporpaMMHOT0 o0ectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CITPABOYHBIX CHUCTEM,HCITO0JIb3yEeMbIX pu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb WCMONB3YEMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUIHHE, TPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 MynpTuMEnNiHAsA JTEKIUOHHAS ay IUTOPUS

ﬂa6opaTome HCKYCCTBCHHOI'O MHTCIIJICKTA U I_II/I(I)pOBHX

. 13-13 BM
TEXHOJIOTHIl B METPOJIOTUHU

10. OueHo4HBIE CpeICTBA JUISI POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJII NPOBEIACHHUS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJS MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bug HpOMe)KYTOQHOﬁ aTTeCTalluu Hepequb OLICHOYHLIX CPCACTB

3auer Cnucok BOIPOCOB;
TecTts;
3amaun.

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsT 5S-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Tedenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOXYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

| Ouenka KOMIETEHIN | XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUI



https://scikit-learn.org/stable/
https://matplotlib.org/

5-0ayubHas mKaina

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIHHO U TPAMOTHO €0 M3J1araer;

— ONUpAasCh HA 3HAHUS OCHOBHON W JIONOJHHUTEIBHOH JIMTEPATYpHI,

«OTIIHUYHO) ™
GATTCHO TECHO TMPHUBS3BIBAET YCBOCHHBIC HAYUHbIC MOJOKEHUS C MPAKTUYECKOMN
JIeATEIbHOCTBIO HAIIPaBICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 0000IICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIeUATM3UPOBAHHBIX MIOHIATHMA.
— o0yJaromuiics TBEPI0 YCBOWI MPOTPaMMHBIA MaTepuall, TPaMOTHO U
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTyphI;
«OPOIION — HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH; 3
GAYTCHOY — YBSI3bIBACT YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEIbHOCTHIO
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbIE MTOJI0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CIICIHAIU3UPOBAHHBIX TOHITHH.
— oOyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHMpasCh Ha 3HAHUSA TOJbBKO OCHOBHOM
JUTEpaTyphl;
— JIONYCKAeT HEeCYIIECTBEHHBIE OIMOKHA U HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
GAITCHOY — UCTIBITBIBACT 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUMA
HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B GOpMyITUPOBAHUN BBIBOJIOB M 0000IICHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CIEIIMATN3UPOBAHHBIX MOHSITUH.
— o0yyJarouuicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuaa;
(HEYTIORIETRODHTEITHHO | JIOTYCKaeT  CYyHIECTBEHHBbIE  OIUOKA U H(?TO‘IHOCTI/I npu
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHU;
— HEe MOXKET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHHUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBL.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa Koxn
WHIMKaTopa
Y4eOHbBIM IJIAaHOM HE IPETYCMOTPEHO
Bomnpocs! (3agaun) nuia 3ayera npezcTaBieHsl B Tadbauie 16.
Tabmuna 16 — Borpocs! (3a1aun) s 3adera
Kon
Ne n/mt Ilepeuens BonpocoB (3aau) i qud. 3adera JHMKaTOpa
1 BHenpeHnue nCKycCTBEHHOT'O MHTEIUIEKTA B MPO(ECCHOHANBHOM OIlK-4.3.1
JNeSITEIbHOCTH OIIK-4.3.2
2 MeTo1bl peasin3alii HCKYCCTBEHHOTO MHTEIIEKTA OIIK-4.V.1
3 [TporpaMMHBbIe IPOAYKTHI U A3bIKK MPOrPAMMUPOBAHHE, OIIK-4.B.1
MIPUMEHSIEMBIE U CO3/IaHUSI MHTEIJICKTYAIbHBIX CUCTEM OIIK-4.B.2
4 Metozp! cOopa TaHHBIX YK-1.3.1
5 ITpo6neMa OUMCTKHU JAaHHBIX VK-1.V.1
6 XpaHeHue JaHHbIX YK-1.Y.3




7 BpemMennbie psapl B TpodeCcCHOHAITBHOM IEATETLHOCTH

8 PexoMeHnaTenbHbIe CUCTEMBI B TPO()ECCHOHAILHOM IESATENHHOCTH

9 MaimnHoe o0ydeHue: onpeeneHue, Ha3HaueHue, KiaccupuKkanus
METO/IOB

10 AJNTOPUTM MTOCTPOCHUS MOJIEIM MAIIMHHOTO 00yUYeHUs

11 MeTtobl perpeccun. OLieHKa KauecTBa MOJIENIEN perpeccun

12 Mertoap! kiaccudukanuu. OneHKa KadyecTBa Mojiesiel Kiaccudukanum

13 MeTonp! knactepusanuu. OnieHKa KadecTBa MoJIeNiel KiacTepu3aluu

14 MaimHHOe 3peHne B Ipo(heCCHOHAIBHON AeSITEeIbHOCTH

15 bazoBbie MeTO1bI 00PaOOTKH M300paKeHUH: GUITBTPHI,
KJIacCU(UKAIUs, NX HA3HAYCHUE

16 HelipoHHble ceT B MAIIMHHOM 3PEHUU

17 O06paboTKa eCTEeCTBEHHOTO S3bIKa B MPO()ECCHOHAILHON AEATEIbHOCTH

18 Jlemmatuzanus. Tokenuzarusa. Ctemmunr. Hopmanuzamus. CiioBapu.
Mopdonornueckuii aHanms3

19 Heiiponnsie ceTr B 00pabOTKe €CTECTBEHHOTO SI3bIKA

MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOHEHUS KYPCOBOIl pabOTHhI

[lepeuenr TeM [l KypCOBOTO MPOCKTHUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOTHhI

Ne i/t

KypCcoBOil paboThI

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO IPOSKTHUPOBAHUS/BHITTOIHEHHS

Y4eOHBIM IJIAaHOM HE IPEJYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHJIE TECTHPOBAHUS
MpeCTaBICHBI B TaOmwuie 18.
Tabnuua 18 — [IpumepHbIit epeueHb BOIIPOCOB ISl TECTOB
y Koz
Ne n/nt [TpuMepHBIii epedeHb BOPOCOB [Tl TECTOB
WH/IMKaTopa
HckyccTBeHHBIH HHTELJIEKT: IpUMeHeHHe B podeccuonaabuoii | OIIK-4.3.1
NeATeJbHOCTH OIIK-4.3.2
1. B KaKkyr0 U3 3TUX UTP MAIIUHBI [TOKA UTPAIOT HE JTy4YIle JTH0ACH? OIIK-4.V.1
1 =TI0KEDP OIIK-4.B.1
I1aXMaThbl OIIK-4.B.2
IIAITKA
cTpaTerus

2. Kakyro 13 3a1a4 00pabOTKH €CTECTBEHHOTO S3bIKa KOMITBIOTEP
peliaeT Xyxe OOJbIIMHCTBA JTOCH?

=pacIo3HaBaHUE pPeun

peleHre KpocCBOPAOB

JUTEPaTypHBINA IEPEBOJI C OJHOTO A3bIKA HAa JPYrou
Mopdonoruueckuii ananmus

3. Kak paboTatoT camble IOMYJISPHbIE AITOPUTM MAIIMHHOTO NepeBoia?
= [IpOrpaMMbl 00Y4aIOTCs Ha MEPEBEACHHBIX TEKCTaX, ONPEIEIISIIOT
CTaTHUCTUYECKUE 3aKOHOMEPHOCTHU B IIEPEBOJIE CIIOB, IPENJIOKEHUN,
TEKCTOB




MammHsl ciepBa MEPEBOIAT TEKCT HAa CBOM MAIlIMHHBIN S3bIK, 3aTEM
MHTEPIPETUPYIOT Ha 3aJJaHHBIN SA3bIK IIEpEBOJA
WmeeTcst OTAENBHBIN anroOpuT™M JUIS KaXKI0M Mapbl SI3bIKOB

4. B xonkypce ImageNet y>xe MHOTO JIET y4acTBYIOT MPOTPaMMBI,
COPEBHYIOIINECS B PACIIO3HABAHUH W300paxeHui. UTOObI MOOEAUTS,
OHM JIOJDKHBI Pa3JIeITh HECKOJIBKO MUJUIMOHOB M300pakeHuii Ha 22 000
KJIACCOB, COBEPITUB MUHUMYM OIMO0K. Kak 9acTo omubaroTCs mydmime
MIPOTPaMMHBIE TIPOYKTHI?

=npuMepHO B 5%, PEB30IILIN YeI0BeKa

npumMepHo B 10%, mpeB3onum yenoBeka

npuMepHO B 5%, 4eTOBEK TOKa CIIPaBIISETCS TyYIle

npuMepHo B 10%, 4eroBek moKa CIpaBIIsieTCs JIydIle

5. Coo0111ecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3paboTalio mKaly
ABTOHOMHOCTH aBTOMMWJIOB OT 0 (IIOJTHOCTHIO MEXAaHUYECKOE
yIpaBJeHue) 10 5 (aBTOMOOMIIb MOJTHOCTBIO yIIpaBisieTcs 0e3 YenoBeKa:
HET HU pyJs, HU nefaneit). Camble IPOABUHYTHIE MOAEIU
MPUOIHKAIOTCS K TPETHEMY YPOBHIO aBTOHOMHOCTH. Kak oH
ONUChIBaETCS?

=MaIHa eJIeT cama, HO B HEKOTOPBIX 00CTOSTEITLCTBAX MOXKET
MoTpebOoBaTh y BOAUTENS B3SITh KOHTPOJIb Ha ce0st

aBTOMOOMIIb CITIOCOOCH YY4acTBOBATh B JIBFDKCHUU JI)KE B TOM CIIy4ae,
€CJIM BOJAUTENb 3aCHYJ U €ro He pa30yauTh

YIpaBJICHUEM 3aHUMACTCSI )KUBOH BOJIUTENb, HO MHOTHE BaXKHBIC
(GYHKIIMY BKIII0Yas pyJieHuEe ¥ TOPMOKEHHE aBTOMATU3UPOBAHBI

MamuHHOe 3peHne
1. Yro HabnrogaeTcs Ha BBIXOJI€ AITOPUTMOB 00pabOTKH U300pakeHU
=HOBOE€ U300paKEHUE
KOJIMYECTBEHHBIE XapaKTEPUCTUKHU U300paskeHU I
BBICOKOYPOBHEBOE OIMCaHHE N300paKeHHsI
COBOKYITHOCTb 00BEKTOB Ha M300pa’keHUN

2. Yto npoucxoauT ¢ n300paskeHueM B pe3yIbTaTe MIPUMEHEHHS
(GuIbTpa yCUIIEHUs BBICOKUX YacTOT?

=BBIJICJICHUE TPAHMI]

Cria)XMBaHHE IyMOB

YCUJIEHUE MEJIKUX JeTanen

MOBBIILIEHNE KOHTPACTHOCTH U300pakeHus

3. YTo npoucXoUT C METKUMHU 00BEKTaMU Ha U300paKEHUH 110CIIe
MPUMEHEHHS K HEeMY MeJIMaHHOTO (UIIBTPa C OOJIBIIUM pa3MepoM sIpa
CBEpPTKH?

= HCYE3HYT

OyIyT CHJIBHO Pa3MBITHI

CUJIbHO KOHTPAaCTUPYIOTCS

HHUYETO HE MPOU30UIET

4. Yto npou3oiiér, ecnu K n300pakeHNI0 MPUMEHUTh METUaHHBIN
(GUIBTP CO CIAMIIKOM OOJIBIIUM SIPOM CBEPTKH?

=nucrnepcus NyMOB Ha U300pa’KeHUU YMEHBUIUTCS

JMCTIEpPCHUs IIIYMOB Ha U300pa)KEHUU YBEJIUMUUTCS

OIIK-4.3.1

OIIK-4.3.2
OIIK-4.V.1
OIlK-4.B.1
OIIK-4.B.2




Ha I/1306pa}KeHI/II/I MOABATCA JOIMMOJTHUTCIIBHBIC ITYMOBBIC ITUKCEIIN

5. Kakoit puiabTp o6manaet a3¢dexTomM coxpaHeHHUs TpaHull?
=MeauaHHBIN

l'aycca

Jlamutaca

Cobens

6. Kak Ha3pIBaeTcs mpeoOpa3zoBaHUE U300PKEHHMS, €CITU JJI pacdyeTa
SIPKOCTH KaXK/10T0 MUKCEJISI UCIOIB3YIOTCS SIPKOCTH COCETHUX C HUM
IMUKCenen?

=J0KaJbHBIM

TOYEYHBIM

rJ100aJIbHBIM

aJanTUBHBIM

MeToabl MAIIUHHOTO 00Yy4YeHHS
1. Kakas 3a1aua 3aK/r04aeTcs B pa30MEeHHH BHIOOPKH H300pakKeHHI Ha
cxoxue (1o coaep:kanuio)?
=KiaccuduKaIus
KJIaCTepU3aIIHS
cerMeHTarus
perpeccus

2. Onenure recall ¢ okpyriaeHueM 10 IByX 3HAKOB

| |1 predicted | O predicted
1 true 8 2
| Otrue |2 8 ]

0.80

3. lns pemenus knaccudukanuu monydeno 3aaderarne AUC=0.51.
D¢ dexTuBeH mu knaccupuraTopa’?

=HeT, AUC nomxeH cTpeMuTbhes K |

Het, AUC nomxken crpemutbes K 0

na

4. Ucxonuble nannble cogepxar 10 o6bexToB. CKOIBKO KIacTepoB
OyneT Ha 8 mare uepapxu4ecKkou ariaoMmepanuu’?

=3

4

2

1

5. meroTcs BeKTOpa, ONMKCHIBaronue a8a 0obektoB V1 = (1,2,3), v2 =
(2,2,2). Haiitu paccrosiHue MUHCKOBCKOTO MEXKIy 0OBeKTaMu aiist =3.
OTBeT OKPYTIUTH O COTHIX

1.26

6. lansl 1Be perpeccun ¢ ko3dduuuenram gerepmunanuu -0,85 u 0.85.
Kakas perpeccust npenmoyTuTenbHee C TOYKA 3PCHUS aIeKBATHOCTH?

= ¢ koHpuaeHTOM AerepmuHanuu 0.85

¢ koH(puaeHToM aerepmuHaryn -0.85

o0e aJieKBaTHbI

o0e HeaJIeKBaTHbI

OIIK-4.3.1

OIIK-4.3.2
OIIK-4.V.1
OIIK-4.B.1
OIIK-4.B.2




7. JlaH BEKTOp peaybHbIX 3HaU€HUM OTKIMKa Y=(2,2,3) 1 BEKTOp
npenckasanuii Y_pred = (1,2,1). Paccuurars omubky MAE ¢
OKpYTJICHUEM JI0 ABYX 3HAKOB

1,00

4 1. DataMining — ato OIIK-4.3.1
= a) ATO MPOIIECC BhIICICHUS U3 JAaHHBIX HEIBHOW H OIIK-4.3.2
HECTPYKTYPHPOBAHHOW MH(GOPMALIUHU U MIPEICTABICHHS €€ B BUJIE, OIIK-4.V.1
MPUTOAHOM JIJISI UCTIOJIb30BAHUS OIIK-4.B.1
0) MeToIMKa cOOpa TaHHBIX OIIK-4.B.2
B) TEXHOJIOTHSI XpaHEHUS JaHHBIX YK-1.3.1
I') COBOKYITHOCTb QJIFTOPUTMOB MAIITMHHOTO 00y4eHUs 1 00TauyHbIX YK-1.V.1
TEXHOJIOTHI1 VK-1.V.3

2. OcHoBHas ipo0siema, CBsI3aHHas CO COOPOM JaHHBIX, 3aKITFOYACTCS B
= a) UX Ka4eCcTBe

0) moMCKe HYKHBIX JTaHHBIX

B) HAJIMYUH ITYCTHIX SYCEK

') TOM, 4TO JaHHBIC MIPEACTABICHBI B Pa3HBIX (hopMaTax

3. MOHO BBIICIATH J1BA OCHOBHBIX THIIA JAHHBIX, KOTOPHIC
UCIIOJIb3YETCsI ISl aHANIN3a, JTO:

= a) KaUeCTBEHHbIC U KOJTMYCCTBCHHBIC

0) rpaduyecKkue ¥ CHMBOJIbHBIC

B) HKaTErOpHaIbHbIC U ICJICBHIC

4. Oco0eHHOCTh HOMUHAJIBHBIX JAHHBIX 3aKII0YAETCS B TOM, YTO

= a) MOKHO OTIPEJICTUTH MPOIICHT OT IEJIOT0, MOYKHO MOCYUTATh
KOJIMYECTBO, HEJIb3S51 BBIUUCIIUTD CPEAHEE

0) IaHHBIE YIIOPSAOYEHBI 10 KATETOPUSIM, €CTh BO3MOKHOCTh BBIYUCIIATH
CpelHEe 3HaUECHUE

B) 9TO YMCJIOBBIC JJAHHBIE, C KOTOPBIMH MOYKHO OCYIIIECTBIISITh
MaTeMaTU4YeCcKHe orepanuu

5. HomuHanbHbIe TaHHBIE COAEPKAT

= a) HAUMEHOBAHUS KaTeropHii

0) TOJIBKO BEIIECTBEHHBIE YUCIIa

B) TOJIBKO CTPOKH B BUJI€ TEKCTOBOU MH(DOpMarnu
T') TOJIBKO ACHUCTBUTEIHHBIC YUCITA

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCS 3a0YHON (OPMBI
oOydeHus1, IpeCcTaBIeHbI B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToguveckre ~ MaTepUaNbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHMUS KOMIETEHIIMH, coAepxarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MOPSAOK U MPOUEnypy
MPOBEJICHUS TEKYIIETO KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOW aTTECTAIlMH O0YJaroIINXCs
I'VAIL




11. Meroauveckue yKazaHus i1 00y4JaromuXCsl IO OCBOSHUIO TUCIIUTLIMHBI

11.1. Meroauyeckue yKazaHus s OOy4YarOIIMXCS 110 OCBOCHUIO JICKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JIEKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W SICHOE HW3JIOKEHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOH JIeKIUU B
paMKax JIUCLMILIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALMIO IO TEME, & B OCBOCHHUU
dyHaaMeHTanbHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMS, HOBEWUIIMX
JOCTYDKEHUI Hay4yHOH Mblciu. B yueOHOM mporecce JEeKIUs BBINOJHAET METOJ0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs pacKpbIBaeT MOHATHUHBINA ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AaeT LEeJbHOE NPEACTaBIECHUE O AUCLUILIIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

IlnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JIEKIIMOHHOTO MaTepuaa;

— IOJly4YE€HUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHbIX 3HAHUN, YPOBEHb KOTOPBIX
OIPENENAETCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— MOJIy4€HHUE OIbITa TBOPUYECKON pabOThl COBMECTHO C IIPETO/1aBaTeleM;

— pa3Butue  Npo(ecCHOHATBHO-JENOBbBIX  KadecTB, JIIOOBM K  IpeaMery H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— TIOSIBJICHHE HEOOXOIMMOr0 HHTEpEca, HEOOXOAMMOTO [T CAMOCTOSITEIbHOW PadOTHI;

— IOJyY€HUE 3HAHUA O COBPEMEHHOM YpPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O NMPOTHO3E
UX pa3BUTHUS Ha OIM>KaNIINE roJibl;

— HAy4UThCS METOJMYECKM 00pabaThiBaTh MarepHuai (BbLAEIATH IJIaBHBIE MBICIH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  pa3IMuYHBIX
dbopMynupoBKax);

— IOJIy4YeHUE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAMMbIX TEPMUHOB U MOHATHUH.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIATbCA JIEMOHCTpauued CIaioB U
UCMOJIb30BAaHUEM pA3aTOYHOIO MaTepuaja MpH TMPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 TUCHUIUINHE.

CrpyKTypa nNpefocTaBieHusl JEKINOHHOIO MaTeprania:

— JIEKIIMM COTJIAaCHO pazzenam (Tadu.3) u remam (1abi.4).

11.2. Meroauueckue ykazaHus A OOy4aroIUXCs MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromuicss [OJDKEeH YriIyOuTh U
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIMOHHOM XapaKTEepPUCTHKONH OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-TIPAKTUYECKON, pacueTHO-
AHAJTUTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPHUSITUH.

Boinonnenue nabopaTopHbIX pabOT 00ydaromMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarOIINM PELICHUE CIEAYIONNX OCHOBHBIX 337124 00yJaromerocs:

— npuoOpeTeHne HaBBIKOB MCCIEIOBAHUS MPOIIECCOB, SIBJCHUNH M OOBEKTOB, N3y4aeMbIX
B paMKax JJaHHOM JUCIHUILIINHEI;

— 3aKpeIieHHe, Pa3BUTHE W JeTalu3alys TEOPETUYSCKUX 3HAHWA, TOJTYYEeHHBIX Ha
JEKITHSIX;

— MOJy4eHUe HOBOW MH(POPMALIUU O U3y4aeMOM TUCIUITIIMHE;

— NpuoOpeTeHne HaBBIKOB CAMOCTOSITENILHON paboOThl ¢ 1aOOpaTOPHBIM 000PYAOBaHUEM
U pudopamu.



3ajaHue K BbINOJHEHHUIO JIA0OPATOPHOIT padoThI BbIACTCS MPENOJABATEIIEM B HaYaIe
3aHATHSA B COOTBETCTBHH C IJIAHOM 3aHATUNA. TeMbl 1a00paTopHBIX pabOT MpUBEIEHBI B Ta0I. 6
JJAHHOH IPOrPaMMBl.

BobinoJsiHeHue J1a60paTOpHOI padoThl COCTOUT U3 TPEX ITAIOB:
— aAHAJTUTUYECKOIO;
— pacyeTHO-rpau4ecKoro;
— KOHTPOJIBHOTO B BH/JIE 3aIIUTHI OTYETA.

CTpykrypa u hopMa 0THYETa 0 1a00PATOPHOI padoTe

Otuer o nmabopaTopHOU paboTe NOJKEH COAepKaTh: TUTYIbHBIN JIMCT, OCHOBHYIO YacTh,
BBIBO/IBI 10 PE3YJIbTaTaM UCCIICIOBAHHIA.

Ha mumynonom nucme NOIKHBI OBITH yKa3aHbl: Ha3BaHUE [UCUUIUIMHBI, Ha3BaHHE
nabopatopHoOil paboOThL, (GamMmivsg W WHUIUAIB TpernojaBaTess, ¢GaMwiusg W HHUALKAAIBI
CTYJICHTa, HOMEp ero y4eOHOMU TPYIIIbI U J1aTa 3alIUThl paOOTHI.

OcHosHass uacms JNOKHA COJEPXKATh 3aJaHue, pe3yJbTaTbl HSKCIEPUMEHTAIBHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTUYECKHE MaTeprabl, IMCTUHT KOJa/CKPUH SKpaHa.

Buvisoowt 1o mpopenaHHOW pabOTEe MOJDKHBI COAEPKATh OCHOBHBIE PE3YJIbTATHI TIO

pabore.

TpeGoBanus k opopmiIeHHIO 0TYETA 0 J1a00PATOPHOI padoTe

TuTynpHBINA TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenraruu ['Y AIT https://quap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OTYETa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
['OCT 7.32-2017. TpeOGoBaHusi MPUBEACHBI B CEKTOpe HOpMaTHBHOW nokymeHtauuu [YAII
https://quap.ru/standart/doc

[Ipu popmupoBaHUM CIHMCKA UCTOYHUKOB CTYACHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusimu cranmapra ['OCT 7.0.100-2018. IIpumepsl odopMIIeHHSI CIIMCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU nokymeHTanmu 'Y ATl https://quap.ru/standart/doc

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOUIUXCs 110 MPOXOKACHUIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarONIUICs BBIMOJIHAET paboTy IO
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelsi, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1Mo 3aoyHoM ¢opme O0ydeHus, caMOCTOsITeNbHas paboTa MOXET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSTENbHONW paboThl, y oOydaromerocs (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUpPOBaHUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHU M CHUCTEMAaTH3allMU NpUOOpETacMbIX 3HAHWH, 00ECreyMBaeT BBICOKHIA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAaMOCTOSTEIBHYIO  paloTy
00y4aromuxcs SABISIOTCS:

— y4eOHO-METOMYECKHUI MaTepHal Mo JUCIUILIUHE;

— xypc B LMS

11.4. Metoauueckre yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.


https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aroIuxcsl, OCYIIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHUBAHMS XOJa OCBOCHMS
JUCLUATIIINHBI.

B TedeHne cemecTphl CTYACHTHI

- 3aIIMIIAIOT JA0OPATOPHBIE U MPAKTUYECKUE PAOOTHI;

- BBINOJIHAIOT TECTUPOBAHUS 110 MaTepuanam Jiekuuu B cpene LMS.
JI1s TeKyIero KOHTPOJIs yCIIeBaEMOCTH MCIIOJIb3YHOTCS TECTBI

11.5. Metoauyeckue ykazaHus A OOy4aroUIMXCs MO MPOXOKICHUIO MPOMEXYTOYHOM
aTTeCTallUU.

[IpomexyrouHass  arrectanus  OOydYalOMIMXCS — MPEAYyCMaTpUBAEeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4deHMs MO auciuruinHe. OHa BKIIIOYAeT B
cedst:

— »9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYaloIIUMci B Ipoliecce
W3YYCHUS BCEH TUCIUILUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
MPUMEHSTh UX JIJISl peLICHHs] MPAKTUYECKUX 3a]1a4.

3aueT BHICTABIIACTCA HA OCHOBAHUU BBITIOJHEHHBIX B TEUEHUE CEMECTpa TabOpaTOpHBIX padoT U
WUTOTOBOT'O TECTUPOBAHUS: HA 3a4ETHOM HE/lelie TOJDKHBI ObITh BBUIOXKECHBI B JINYHBIN KaOWHET HE
MeHee 7 3alMIIEHHBIX OTYETOB 10 JIA00pAaTOPHBIM paboTaM, MPABHIIBHBIX OTBETOB B UTOIOBOM
tecTupoBaHuu He MeHee 50 %.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.
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