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1. He.]]l/l " 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

Lenp m3yueHWs] NUCHMIUIMHBLI 3HAKOMCTBO OOYYAIOLIMXCS C MPOJIBUHYTBIMH METOJaMHU
MaIIMHHOTO OOy4YeHHS U UX HCIOJB30BAHUSA JJIS PELICHUs] MPAKTUYECKUX 3a/1a4 npodeccruoHab-
HOU JIEeATEILHOCTH.

3a1aun AUCHUIUIMHBL

— 3HakoMcTBO ¢ AutoML-nonxonamu;

— (opMupoBaHHE YMEHUI MPUMEHATH 0alleCOBCKME METO Il MAIIMHHOTO O0YYCHHUS;

— (opMupoBaHHE HABBIKOB PaOOTHI ¢ OMOIMOTEKaMu 7151 paboThl ¢ BpEMEHHBIMH psia-
MU U pa3pabOTKU PEKOMEHIATEIbHBIX CUCTEM;

— 3HaKOMCTBO C aJITOPUTMaMHU OOYUYEHHUS C TTOAKPEIUICHUEM;

— 3HaKOMCTBO C MeToJamMu paboTsl B production;

— Pa3BHUTHUC HABBIKOB CaMOCTOSITEIbHOM Hay‘lHO-HpaKTH‘IeCKOﬁ ACATCIIBHOCTH.

2. Mecro nucuuminunbl B crtpykrype OIIOII BO

JlMcuuIuiMHa OTHOCUTCS K AUCHUILTMHAM SJIEKTHBHOTO MOAYIIs «VICKYCCTBEHHBIN HHTEI-
JIEKT B IPOMBIIIJIEHHOCTU» YaCTH Y4eOHOro IulaHa, opMHUpyeMol ydacTHUKaMHU 00pa3oBaTelb-
HBIX OTHOILICHHM.

W3yuenne MUCHMIUIMHBI 0a3upyeTcs Ha 3HAHMSIX, IMOJYUYECHHBIX MPH W3YUYEHUH alureOphl,
MaTeMaTHYECKOTO aHaJIN3a, TEOPETUUYECKON M MPUKIAIHOW WHPOPMATUKUA U TPOTPAMMHUPOBa-
HUS, TEOPHH BEPOSTHOCTEH U MaTeMaTUYeCKON CTaTUCTUKH.

Heo6xoauMbpIMU yCIOBUSAMU JUIsI OCBOEHUS! TUCIMITIIMHBI SBIISIOTCS:

3HaHUE:

— W MOHUMaHue 0a30BBIX MPUHLHUIIOB U AJITOPUTMOB MAIIMHHOTO O0yUYEHMS,;

— MaTeMaTHYeCKUX OCHOB MALIMHHOTO 00Yy4eHus,

YMCHHE:

— TPUMEHSTh OCHOBHBIE OMOIMOTEKH MaIMHHOTO 00y4eHust Python;

— MaHUIYJIUPOBATh JaHHBIMHU cpencTBaMu Python;

— BU3YaJIM3UPOBATh JIaHHBIE;

BJIaJICHHE:

— HaBBIKAMU IpOrpaMMUpoBaHus Ha Python,;

— HaBbIKaMU pa3pabOTKHU M OLEHKU 0a30BBIX MOJIENIeN MAIIMHHOTO O0y4YEeHUSI.



3.

Pe3yﬂbTaTLl oﬁyqe}mﬂ o JTUCHUIIJINHE

[Tponiecc u3yueHUs: MUCHUTUTMHBI HAMIPaBJICH Ha (OPMHUPOBAHUE CICAYIONINX KOMIICTCH-

105058

Tabmuma 3.1

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIIMN

Kox 1 HanmeHOBaHNE HHANKATOPa
noctikeHust komnerenuu (MJ1K)

KO[[ 1 HAaMMCHOBAHUE PE3YyJibTaTa
06yqu1/1$1 10 JUCIHUIIIINHE

YK-1 CriocoGeH OCyIIECTBIISTh 110-
HCK, KPUTHYCCKHI aHAIIM3 M CHHTE3
UH(POPMALINH, IPUMEHSTH CHCTEM-

HBII MMOAXO/ IJIsl PELICHHUS TI0CTAB-
JICHHBIX 337124

VYK-1.1 OcymecTBisier BEIOOp aKTy-
AJIBHBIX POCCHHCKHX M 3apyOeKHBIX
HCTOYHHKOB, & TaK K€ IOUCK, cOOp
1 00paboTKy HHPOPMALIIH, HEO00XO-
JUMOM I pEILeHUs] IOCTaBJIEHHOM
3a71a4n

3Hath (31) akTyanbHbIC HCTOYHUKH
0 COBPEMEHHBIX IIPOJBUHYTHIX ME-
TOJaX MAIIMHHOTO OOyUYCHHUS U
KJIacCHI 3a/1a4, VISl PEIICHUS KOTO-
PBIX OHH UCTIOJIB3YIOTCS

VYmets (Y1) ocymecTBIsATh MOWCK,
c6op u 06paboTKy MHDOPMAITIH O
NPOJBHHYTBHIX METO/IaX MAIIMHHO-
ro 00y4YeHHUs, HEOOXOAUMBIX JJIsI
peuleHys IOCTABJICHHOM 3a1a4u

Bnanets (B1) HaBBIKaMu NOHCKa,
cbopa u 06paboTky nHpopmanuu, o
COBPEMEHHBIX IPOJIBUHYTBIX METO-
Jlax MaIIMHHOTO 00y4eHHs

YK-1.2 CucremMaTusupyeTt U KpUTH-
YeCKH aHAITM3HPYeT HH(opMaIHmIo,
MOTyYCHHYFO U3 Pa3HBIX HCTOYHH-
KOB, B COOTBETCTBHH C TPEOOBAHHS-
MH U YCIIOBUSIMH 331241

3uath (32) 0061aCTH IPUMECHEHUS
MO/IeJIeH ¥ AITOPUTMOB MAIlIHHHO-
ro 00y4eHHs

Ymets (Y2) oleHUBaTh MPUMEHH-
MOCTh U Ka4eCTBO MOJIENEH U alro-
PUTMOB MAIIMHHOTO 00yYeHUsI

Brnanmets (B2) HaBBIKaMu BEIOOpa
MOJIeJICH 1 AITOPUTMOB MAIlIHHHO-
ro 00y4eHHs B COOTBETCTBUU C
TPeOOBAHUSIMHU U YCIOBUSIMH 33/1a-
K

ITKC-2. CriocoOHOCTE OnpeaesaTh
TpeboBanus k UC, BOBMOXHOCTH HX
peanu3aiyu, MpoeKTUPOBATh U
BHEIPsITH IC

ITIKC-2.1 CriocobeH BBISIBIISATE TIEp-
BOHaYaJIbHbIC TPCOOBAHNUS 3aKa34H-
ka k UC, cueHapwmii peannzanuu,
NPOCKTHPOBATH U BHEAPTH IC

3uath (33) AutoML-noaxome u
NOHUMATh OTPAHMYEHHS B UX TIPH-
MEHEHUH

Vmets (V3) HACTpauBaTh OKPYKe-
HUe u Tcath production KoJ, mpH-
MeHATh baliecoBckue MeTobl Ma-
[IMHHOTO 00y4eHHsI

Bnanmets (B3) HaBpIkaMu pemieHUs
HECTaHIAPTHBIX 3a/1a4, CBA3aHHBIX
C PEKOMEHATEIbHBIMU CHCTEMaMH,
BPEMECHHBIMU PSIaMU U rpadaMu

IIKC-3. CiocoOHOCTh aHATTH3UPO-
BaTh, MOJICTTMPOBATH U AN THPO-
BaTh OM3HEC-TPOIIECCHI K BO3MOXK-
Hoctsim VIC

[TKC-3.1 Cniocoben pa3pabarbiBaTh
MHCTPYMEHTHI U METO/IbI cOOpa uc-
XOJIHBIX JaHHBIX Y 3aKa3uuKa, pas-
pabaTsIBaTh U BEIOMPATH HHCTPY-
MEHTBI 1 METOJIOB MOJICINPOBAHUS
o6usnec-nporieccoB B C

3HaTh (34) HHCTPYMEHTHI U METOIBI
cOopa TaHHBIX, HEOOXOIUMBIX IS
pa3paboTku ¥ 00yUYeHUs MOJieNel
MAIIMHHOTO 00YYeHHUs

Ymets (Y4) npuMeHsITh HHCTPY-
MEHTHI ¥ METOJIBI COOpa JaAHHBIX
JUTS MOJICTUPOBAHMS M aBTOMATH-
3a1uK OU3HEC-TIPOLIECCOB Ha OCHO-
B€ TEXHOJIOT Ui MAIIMHHOTO 00Yy4e-
HUS




Bnagers (B4) naBbikamu Mojenu-
POBaHMS U aBTOMATH3AINH OU3HEC-
TIPOIIECCOB C UCIIOIB30BAHMEM TEX-
HOJIOTH MAaIIMHHOTO 00Yy4eHHUs

4, O0beM TUCHUIIINHBI

OOuuii 00beM JUCHMIUIMHEI COCTABIAET 3 3a4€THRIX eauHuIlb], 108 yacos.

Tabnuna 4.1
AyauTopHBIC 3aHATHS / KOHTAKT-
®opma | Kypc/ Hasi paborTa, Jac. Camocros- Kon- ®dopma 1npo-
o0yue- ce- ek [IpakTuue- Jlabopa- TeJIbHAs pa- TPOJIb, | MEXKYTOUYHOMU
HHsA MCCTp — CKHUC 3aHA- TOPHBIC 3a- 60Ta, gac. gac aTTecTanuu
H THUA HATHUA
Ounast | 4/7 14 - 28 66 - 3auer
o. CTpyKTypa U cojepkaHue QU CHUILTHHBI
5.1. CtpykTypa AUCIUTIIMHBI
ouyHasi popma o0yuenusi (ODO)
Tabauna 5.1
CTpyKTypa IUCUUILUTHHBI AYHTOPHBIC 3aH3-
Ne TPyKTypa el THS, Yac. CPC, | Bcero, Kon O11eHOYHEIE
wn | Homep HaumenoBanue pazgena | JI. | Ilp. | Jlao. ac. Hac. WK cpeActsa
paszena
VK-1.1
YK-1.2 KonTtponsHas
1 1 AutoML 2 | - 4 10 16 | TIKC- | paboralel,
21 KOJIJIOKBHYM
ITKC- Nel
3.1
VK-1.1
VK-1.2
2 2 BpemenHbIe psbI 2 - 4 10 16 TIKC- Komnoxsuym
21 Nel
[IKC-
3.1
VK-1.1
PexoMmeHaTenbHble YR-1.2
3 3 cHcTeMBbl. 3ajaua paH- | 2 - 4 12 18 H2K 1C_ KOHHJ\?OI;BHYM
KUPpOBaAHUA [IKC-
3.1
VK-1.1
VK-1.2
MamuHHoe — oOydeHue IKC- Komnoxsuym
4 4 Ha rpadax 2 4 10 16 21 Ne2
IKC-
3.1
VK-1.1
VK-1.2
5 5 BaiiecoBckoe 06ydeHue 2 - 6 12 20 TIKRC- Konnoxsuym
21 Ne3
IKC-
3.1




VK-1.1
VR-1.2 Komnoxsuym
6 g | QOyuemme ¢ momkpen- |, | g | g | g | TIKG s e o
JICHUEM 21
TKC- Has paboTa Ne2
3.1
Uroro: 14 - 28 66 108 X X

3aounas popma odyuenus (3P0)
He peanusyercs
Ouno-3a0unas dpopma odyuenusi (0O3PD0O)

He peanuzyercs

5.2. Coneprxanue TUCIUATIINHBL.

5.2.1. Conepskanue pa3aeaoB JUCHUIUIAHBI (IMIAKTHUCCKUE €IMHULIBI)

Paznen 1. AutoML. AutoML-tioaxonsl. Ilpeumymiectsa AutoML. Production Code
NpoeKTa Ha HpuUMepe 3amaud Kinaccudukarmu/perpeccu, Virtual environments, dependency
management, pypi/gemfury. Ontumusanust kona, parallelization, multiprocessing, yckopenue
pandas, Modin mus Pandas. Advanced Data Preprocessing. Categorial Encodings. Featuretools.
H20 u TPOT. Ilouck HeueTkux ayoseii. [Toctpoenue end-to-end maiiniaitHOB U cepuaiu3alus
MOJEIIEH.

Pa3nen 2. Bpemennnlie psiabl. 3Brneuenue npusHakos. Fourier u Wavelet transfor-
mation, Automatic Feature generation - tsfresh. Unsupervised momxompl: KiacTepu3ainus Bpe-
MEHHBIX PSIJIOB, CETMEHTALNsl BPEMEHHBIX PS/I0B.

Pa3znean 3. PexkomenaaresbHble cucTeMbl. 3aJaya paH:kupoBaHusi. Pekomenaarens-
Hble cuctembl. OOnacTH MpUMeHeHHs pekoMeHaarenbHbix cuctem. Explicit feedback. Implicit
feedback. Anroputmsr Learning to rank. bubnnorexka Surpsise. OcHOBHbIE (HYHKIIMOHAIBHOCTH
U Kiacchl Surprise. OnTuMu3anusi CKOpOCTH padoThl. ILIHOCHI 1 MHHYCHI PEKOMEHAATEIbHBIX
CHCTEM.

Paznen 4. MamunHoe o0yueHue Ha rpadax. Beeaenue B rpader. NetworkX, Stellar.
Awnanu3 rpadoB u uHTepnpeTanus. MHTepakTuBHas Busyanu3sanus rpadgos. Community Detec-
tion. Link Prediction u Node Classification. Xeiirepsr B Twitter.

Pazgen 5. BaeiicoBckoe o0yuenue. dunocogus GaitecoBckoro BeiBojga. Metos MonTe-
Kapno no cxeme Mapkosckoit nenu (MCMC). bubnuoreka si3bika Python ans GaiiecoBckoro
ananm3a PyMC. baiiecoBckoe A/B-tectupoBanue. Anroputmel miis MCMC. Knacrepuzamus 6e3
YUUTENs C UCIOJIb30BaHUEM cMecH pacnpeneneHnii. @ynkuuu norepb. CyObeKTUBHBIE U 00BEK-

TUBHBIC alIPUOPHBIC PACTIPCACIICHU. MepBI KadeCTBa.




Pa3nen 6. O0yyenune ¢ moakpernieHueM. BpeneHue B oO0yueHHE ¢ MOAKPEIUICHUEM.
bubmuorekn Gym, Tensorflow u PyTorch. Kpocc-surponuitasiii meron (CEM). MapkoBckwuii
npouecc npunstus pemennii (MDP). Q-o0yuenue. I[Ipocroit police gradient anropurm (REIN-
FORCE). O6yuenue ¢ moakpemicaueM s seq2seq. Anropurm Trust Region Policy Optimiza-
tion (PRPO). IMouck o aepeBy Monte-Kapiio (NCTS).

5.2.2. ConeprkaHue NUCIMILUIMHBI IO BUAaM YUCOHBIX 3aHITHHA

JleknmuoHHbIE 3aHATHSA

Tabmuma 5.2.1

Ne Howmep pa3z- O0mwewMm, gac.
Wy | Aena e 0DO 300 | 0300 Tema nexunu
TUTHHBI
1 1 2 - - AutoML
2 2 2 - - BpemeHHBIC psIBI
3 3 2 - - PexoMenaTeNbHbIC CUCTEMBI. 3a1a4a paH)KUPOBaHUS
4 4 2 - - MammHHOe 06ydeHne Ha rpadax
5 5 2 - - BaifecoBckoe oOydeHue
6 6 4 - - OO0yueHne ¢ NOAKpeIUICHHEM
Hroro: 14 - - X
HpaKanecm/le 3aHATHA
HpaKTI/IquKI/IC 3aHATUA HC IPCAYCMOTPCHBI y‘IC6HLIM IIJIaHOM
JlabopaTopHbie padoThl
Tabmuma 5.2.2
e Howmep paz- O0BeMm, gac.
W Jiena JUCLH- 0DO 300 | 0300 Tema nabopaTopHOTo 3aHATUSA
TUIHHBI
1 1 4 - - AutoML
2 2 4 - - BpemenHsbIe pasl
3 3 4 - - PexomeniarenpHble cUcTeMbl. 3a1a4a paHKUPOBAHHUS
4 4 4 - - MamnaHOe oOyueHne Ha rpagax
5 5 6 - - BaiiecoBckoe 00yueHHe
6 6 6 - - OOyueHue ¢ OIKpPeIUIeHHEM
Hroro: 28 - - X
CamocrosiTesibHasi padoTa CTyIeHTa
Tabmuma 5.2.3
Ne | Homep paznena Obmwewm, gac. Tema Buxt CPC

/o JMCIUTIIAHBI 010]0] 300 0O3D0

N3yuenue TeopeTudecKoro
MaTrepuana, NOArOTOBKA K
KOHTPOJIBHOM pabote Nel n
K KOJIJIOKBUYMY

1 1 10 - - AutoML

N3yuenune TeopeTudecKoro
2 2 10 - - Bpemennsie psaast MaTepHuajga, IOATOTOBKAa K
KOHTpPOJIbHOH paboTe Ne2

PexomennarensHble  cu- | M3ydeHune TeopeTHYECKOTo
3 3 12 - - CTeMbl. 3aJada paH)KUpo- | MaTepuana, HOJArOTOBKA K
BaHUs KOHTPOJIbHOH paboTe Ne3
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H3ydeHnue TeopeTudeckoro
MaTepuana, IOATOTOBKa K
KOHTPOJILHOH pabote Ne4

4 4 10 ) ) MamuHHoe oOy4yeHne Ha
rpagax

N3yuenune TeopeTUdecKoro
5 5 12 - - BaitecoBckoe oOyueHme MaTepuania, MOATOTOBKa K
KOHTPOJILHOH padote No5

N3yuyenune TeopeTUdecKoro

6 6 12 - - Obyuemme ¢ mozpene- MaTepuana, MOATOTOBKA K
HHEM .
KOHTPOJILHOH padoTe Ne6
Hroro: 66 - - X X

5.2.3. [IpenogaBanue AUCIUILINHBI BEIETCS C MPUMEHEHHEM CIIEAYIONIUX BUIOB 00pa3o-

BaTEJIbHBIX TEXHOJIOI Ul

— UKT — rexnonoruu (Bu3yanusanusi yuebnoro marepuana B PowerPoint B tuanorosom
pexuMme);

— oOy4deHue B COTpYIHUYECTBE (KOJUIEKTUBHAS, TPYIIIOBas padoTa);

— WHAMBHIyalIbHas paboTa (;1aboparopusie 3ausatusi, CPC);

— TCXHOJIOTUA HpO6H€MHOFO O6y‘~IeHI/I$I.

6. TemaTnka KypcoBbIX pad0oT/IPOEKTOB

KonTponbHbie paboTh/IPOEKTH HE TPETYCMOTPEHBI Y4EOHBIM TLIIAHOM.

7. KonTtposabHbie padoTsl

—  3aouHas popma oOyuenus (3PO): He peanusyercs,

—  ouHo-3ao4Has popma oOyuenus (O3DO): He peauzyercs.

8. OueHka pe3yJIbTATOB OCBOCHUS IMCHMILINHBI

8.1. Kpurepun olieHHBaHUS CTENIEHU MOJHOTHI U Ka4e€CTBAa OCBOCHMSI KOMIIETEHIIUN B CO-
OTBETCTBHH C IUIAHUPYEMBIMH pe3yJibTaTaMu o0yueHus npuseneHsl B [Ipunoxenun 1.
8.2. PeiiTuHroBas cucrema OLICHUBAHMsI CTENIEHH IOJHOTHI U Ka4eCTBA OCBOEHUS KOMIIE-

TEHIMHA o0yJaromuxcs oyHOU (popMbl 00yUeHuUs peacTaBieHa B Tabnuie 8.1.

Tabnuma 8.1
Ne n/m Bupl MeporipusaTHii B paMKax TEKYIETro KOHTPOJIS Komuuectso
0ayoB
1 Texymas arrecranus
1 KonrposnbHas padora Ne 1 0-15
2 Kommoksuym Nel 0-15
NTOI'O 3a nepByro TEKYIIyIO aTTECTAIHIO 0-30

2 TCKYyIIasaA aTTCCTallnuA

3 | KomtokBuym Ne2 | 0-20




\ HNTOT'O 3a BTOpyIO TEKYNIYIO aTTECTALNIO \ 0-20

3 Tekyias aTTecTanus

4 Komnoksruym Ne3 0-20

5 Konrtponbnas pabora N2 0-30

HNTOT'O 3a TpeTpIo TEKYIYIO aTTECTALUIO 0-50

BCEI'O 0-100

9. Y4eOHO-MeTOANYeCKOEe U HHPOPMALIMOHHOE 00ecTiedeHue TN CIUTIINHbI

9.1. [lepeuenpb peKOMEHIyeMO JuTepaTypsl peacrasieH B [Ipunoxennn 2.

9.2. CoBpemeHHbIe podeccuoHaIbHbIE 0a3bl TaHHBIX U WH(OPMAIIMOHHBIE CIIPAaBOYHBIC
CHCTEMBI:

—  DJeKTpOHHBIN KaTajor/JnekTponHas oubnrorexka TUY http://webirbis.tsogu.ru/;

— Hudposoii obpazoBarenbHblii pecypc — Oubmmoreynas cucrema I[PR SMART —
https://www.iprbookshop.ru/;

—  DJEeKTpOHHO-O0MOIMOTEYHAs cucTema «KoHcynbTanT CTYJCHTa»
www.studentlibrary.ru;

—  DnektpoHHO-Onbmmoreunas cucrema «JIAHby» https://e.lanbook.com,;

—  O6pasosatenbHas miardopma FOPAUT www.urait.ru;

— Hayunas snexrponnas 6ubnuoreka ELIBRARY.RU http://www.elibrary.ru;

—  buGnuotexu HedTsaHBIX By30B Poccuu:

e DOnexkTpoHHas HedrerazoBas OubOnuorexka PI'Y Hedtn m raza um. ['yGkuHa

http://elib.qubkin.ru/;

e  DrekTpoHHas Oubauorexa Y(HUMCKOro rocyAapCTBEHHOr0 HE(TSIHOTO TEXHH-

yeckoro yauBepcutera http://bibl.rusoil.net/;

L4 BI/I6J'II/IOT6‘{HO'I/IH(l)OpMaI_II/IOHHHﬁ KOMILJIEKC YXTHHCKOTO rocyaapCTBE€HHOI'O

TexHuueckoro yausepcutera YI'TY http:/lib.ugtu.net/books;

— DJeKTpOHHas CHpaBOYHAas CHCTEMa HOPMATHUBHO-TEXHHYECKOM JOKYMEHTALUH
«TexHopmaTuBy;

— DOKBCOH - uHdopmManmonHas cucteMa J0CTyna K 3JeKTPOHHBIM KaTajoram Ouo-
anoTek ceprl 00pa3oBaHUS U HAYKU.

9.3. JIumeH3noHHOE ¥ CBOOOJHO PacIpoCTpaHseMoe IMporpaMMHoe oOecrieueHue, B T.4.
OTEUYECTBEHHOT'O ITPOU3BOJICTBA!

—  Microsoft Windows;

— Microsoft Office Professional Plus;

— Jupyter Notebook (cBo6oaHO-pacnpoctpansemoe I10);
Y



http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books

10.

Visual Studio Code (cBoGomHOo-pacnpoctpansemoe [10);

Google Colaboratory (cBo6oano pacrnpocrpansemoe I10).

MarepuajibHO-TeXHH4YeCKOe o0ecreyeHue TN CIUITHHbI

HOMGH.[CHI/ISI JJIA TIPOBECACHU A BCCX BUJIOB pa6OTBI, npeaAyCMOTPCHHBIX y‘-Ie6HBIM IIJIaHOM,

YKOMIIJICKTOBAHBI HCO6XOI[I/IMLIM 060py11013aH1/1eM U TCXHUYCCKHUMHU CPCACTBAMU 06y‘I€HI/I5I.

Tabmuua 10.1

O0ecneYeHHOCTh MaTePHATIBHO-TEXHHYECKUX yeaoBmii peaausanuu OIIOII BO

HanmenoBanue yue0-

HBIX NIPEMETOB, Kyp-

COB, IMCLUILIHH (MO-
IyJei), MPaKTUKH,

HanmMeHnoBaHne nmoMemeHnii 1uist MpoBeICHNS BCEX BU/IOB
y4eOHOH JIeATENbHOCTH, TPEAYCMOTPEHHOH yueOHBIM

Anpec (MECTONOI0XKEHHUE)
MOMEIICHUH 11 IPOBEICHUS
BCEX BUJIIOB Y4eOHOI mest-
TENBHOCTH, PEIyCMOTPEHHON
y4eOHBIM TUTaHOM (B cIydae

BEHb)

YyeOHast aynIuTopus IS NPOBEACHUS 3aHATHH CEMHHAp-
CKOro Tuma (JJabopaTOPHBIX 3aHATHI); TPYMIOBBIX M HH-
JVBHUAYalbHBIX KOHCYNbTallMi; TEKyNIEro KOHTPOIS H
MPOMEXXYTOYHOH aTTeCTalyy.

OcCHaILIEHHOCTb:

Yuebnas MeOenb: CTONbI, CTYJbsI. MOHOOJIOKH, IPOEKTOP -
| mT., IPOEKIMOHHBIN 3KpaH - 1 IT., aKkycTHYECKas CH-
cTeMa (KOJOHKHM) - 4 mT., MEKpOQOH - | MmT., JOKYMEHT-

r]ﬁ{ MHBIX BHJOB Y9e€OHOH | TJIaHOM, B TOM YHCJIE IOMELICHU IS CAMOCTOSITENIFHON |peann3aniuy 00pa3oBaTenbHON
JeATEIIBHOCTH, peay- | paboThl, C yKa3aHUEM IIEPEYHsI OCHOBHOTO 000PYIOBAHMUS, | TPOTPaMMBI B CETEBOH (Gopme
CMOTPEHHBIX YUE€OHBIM yueOHO — HarJIsIIHBIX TTOCOOUH JIOTIOJTHUTEIHHO YKa3bIBaeTCA

IJIaHOM 00pa3oBa- HalMEHOBAaHUE OpraHU3aluy,
TENbHOM MPOTrpaMMBbI C KOTOPOH 3aK/II0YEH JI0T0-
BOP)

1 2 3 4
JIeKIIMOHHbBIE 3aHATHUSA: 625039, r. TroMeHb, yiI.
YyeOHast aynuTopus IS NPOBEACHMSA 3aHATHH JEKIMOH-|MenbsHUKalTe, 1. 70.
HOTO THIA; TPYNIOBBIX M WHIWBUAYAJIBHBIX KOHCYNbTa-
LUHI; TEKYLEro KOHTPOJI U IPOMEXYTOUHOM aTTECTALMH.
OcCHaILIEHHOCTb:
Y4eOHast MeOeIb: CTONBI, CTYNbs. MOHOONIOK - 1 mIT., TIpo-
€KTOp - | IIT., IPOEKUHOHHBIA 3KpaH - 1 WIT., aKkycTHYe-
cKkas cuctema (KOJOHKH) - 4 mT., MUKpO(oH - 1 mT., 10-

Mammsnoe oGyucHue KyMEeHT-Kamepa - 1 1T., TeeBUu30p - 2 MT.
1. |(npomsmmyTeiii ypo- JlaGopaTopHbIE 3aHATHS: 625039, r. TroMeHb, yi.

MenbHukatite, 1. 70

Kamepa - | mrT., TeneBu3op - 2 mrT.

11.

Metoanyeckue ykazanus no opranusauuu CPC

11.1. Mertoauueckue YKa3aHus 110 IOATOTOBKE K J'I3.60paT0pHBIM 3aHATUAM.

BaxHoit ¢opmoii caMOCTOATENbHOM pabOThl CTYAEHTA SBJISIETCS CHUCTEMaTHuYecKas M

IJIaHOMEpHas MOJATrOTOBKaA K Ha6opaTopH0My 3aaaTuio. Ilocae JICKOUU CTYACHT OOJIKCH ITO3HAa-
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KOMMTBCS C IUIAHOM J1a0OpaTOPHBIX 3aHATUH M CHMCKOM 00s3aT€NbHON U JOIOIHUTENBHOM JIH-
TEpaTypbl, KOTOPYIO HEOOXOIMMO MPOUUTATh, U3YUUTh U 3aKOHCIIEKTUPOBaTh. PazbsicHeHHne 1o
BOIIPOCAM HOBOM TEMBI CTYJEHTHI IIOJIy4atoT y MPENoAaBaTeis B KOHIE MPeAbLIyLIero 1abopa-
TOPHOT'O 3aHATHSL.

ITonroToBka k 1a00paTOPHOMY 3aHATUIO TPeOYyeT, NPEeXke BCEro, YTeHUs PEKOMEH]ye-
MBIX HCTOUYHUKOB. Ba)KHBIM 3TarioM B CaMOCTOSITETILHON padOTE CTyIEHTA SBIISETCS TOBTOPEHUE
MaTepuasia 1o KOHCHEKTy jeKkuud. OHa U3 IVIaBHBIX COCTaBJISIOUIMX BHEAyIUTOPHOW MOArO-
TOBKH — paboTa ¢ kHUroi. OHa npearnosaraeT: BHUMaTeIbHOE IPOUYTEHUE, KPUTUYECKOE OCMBIC-
JIEHHUE coJepKaHMsl, 00OCHOBaHUE COOCTBEHHOM MO3MLMHU NO JAUCKYCCHOHHBIM MOMEHTaM, I10-
CTaHOBKM MHTEPECYIOLIUX BOIPOCOB, KOTOPHIE MOTYT CTaTh IMPEAMETOM OOCYXKAEHHs Ha IpaK-
TUYECKOM 3aHITHH.

B Hauane nabopaTopHOro 3aHATUS JOJIKEH IPUCYTCTBOBATh OPraHU3allMOHHBI MOMEHT
U BCTynuTeNnbHas yacTh. [IpenonaBaTens NPOM3HOCUT KPAaTKYyIO BCTYINHUTEIbHYIO peusb, riue (op-
MYJIHPYIOTCS OCHOBHBIE BOIIPOCHI U TPOOJIEMBI, CIIOCOOBI MX PEIIEHHS B IIpoliecce paboTHI.

B KoHIIEe KaX0W TEMBI MOJIBOAATCS UTOTH, MPEUIAraloTCsl TEMBbI JOKJIAI0B, BBIHOCATCS
BOIIPOCHI JUI CAMOIIOJArOTOBKH.

JIaGopaTopHble 3aHATHS SBISAIOTCS OJHOW M3 BaKHEMIIMX (opM OOydeHHs CTYIAECHTOB:
OHU TIO3BOJISIIOT CTYJCHTaM 3aKpENUTh, YIIyOUTh U KOHKPETU3UPOBATh 3HAHUS 110 CO3JIAHHIO U
IKCIITyaTaluu 0a3 JaHHBIX, MOJTOTOBUTHCS K HAy4HO-MCCIEJOBATEIbCKOM NEsTeNbHOCTH. B
npoiiecce paboThl Ha J1a00PaTOPHBIX 3aHATUAX O0YUArOIIMICS JJOKEH COBEPIIEHCTBOBATh yMe-
HUSl U HaBBIKM CaMOCTOSTENBHOTO aHajM3a UCTOUYHUMKOB M HAYYHOM JIMTEpaTypbl, 4TO HEOOXO-
JIMIMO [Tl HAyYHO-HUCCIIEI0BATEIBCKOW PaOOTHI.

YcBOeHHBI MaTepuall HeOOXOAMMO HAYYHTHCS NMPUMEHATH MPH PEHICHUH MPOCTABIICH-
HBIX 3a]1a4.

VYcnemHoMy oCyLeCTBIEHUIO BHEAYAUTOPHON CaMOCTOATENBLHON pabOThl CIIOCOOCTBYET
IpOBEJCHNE KOIUIOKBUYMOB. OHHM 00€CIIeunBalOT HEMOCPEACTBEHHYIO CBSI3b MEXKIy CTYAEHTOM
U TIperosiaBareseM (o HUM MPENnoaBaTeNb CyAUT O TPYIHOCTSIX, BOSHUKAIOIINX Y CTYJCHTOB B
XoZe y4eOHOro mpolecca, 0 CTENEHHM YCBOEHMs IpeAMeTa, O IOMOINM, KaKyl HaJ0 yKa3artb,
4TOOBI YCTPAHUTH MPOOETB B 3HAHUSX); OHU MCIIOJIB3YIOTCS JJISi OCYIIECTBICHUS KOHTPOJIBHBIX
GyHKIHIA.

11.2. MeTtoanueckue yKa3aHUs 110 OpTaHU3aINN CAMOCTOSTETLHON paOOTHI.

CamocrodrenbHas paboTa SBJIsETCS OJHON M3 BaXHEUIIMX (GopM H3ydeHHs 1000 auc-
muruHbL. OHa MO3BOJISIET CUCTEMATU3UPOBATh M YIIYOUTh TEOPETUYECKHE 3HAHUS, 3aKPENUTh

YMEHMSI UM HAaBBIKHM, CIIOCOOCTBYET DAa3BUTHIO YMEHHUI I0JIb30BaThCsl HAydyHOW M ydeOHO-
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METONYECKOM uteparypoil. [lo3HaBaTenbHas AEATEIbHOCTh B IIPOILIECCE CAMOCTOSITEILHOM pa-
00THI TpeOyeT OT CTYZCHTA BBICOKOT'O YPOBHSI aKTUBHOCTH U CAMOOPTaHM30BAHHOCTH.

B ydeGHOM mporiecce BBIICISIOT J1Ba BHUJA CAMOCTOSTENLHOW palbOoThI: ayAUTOpHAs M
BHEAyIUTOPHASI.

AynuropHas caMOCTOsSTeNbHasl paboTa M0 TUCIUILUIMHE BBIOJIHAETCA Ha YUeOHBIX 3aHS-
THUSX 110J] HETTOCPEICTBEHHBIM PYKOBO/ICTBOM IPENIOAABATENS U 110 €0 33JaHUIO.

BaeaynutopHas camocTosiTelnbHas paboTa CTYACHTOB IPEACTaBIsIET co00il Jornyeckoe
MPOJOHKEHUE ayTUTOPHBIX 3aHATHI. 3aTpaThl BPEMEHH Ha BBINOJIHEHHE ATOW paboThI peria-
MEHTHUPYIOTCSI pabouuM ydeOHBIM IUIaHOM. PeskuM paboThl BRIOMpAET caMm O0ydaroIuiics B 3a-
BHUCHUMOCTH OT CBOMX CITIOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosiTenbHast paboTa MOKET OCYILECTBIATHCS MHAUBUAYAJIBHO WU TPYIIIaMU CTY-
JIEHTOB B 3aBHCHMOCTH OT IIeNid, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSATEIbHOW padoThI,
YPOBHSI CIIO)KHOCTH, YPOBHS YMEHU CTYJICHTOB.

CamocrosiTenbHast paboTa BKIIOYAeT B ce0s1 pabOTy ¢ KOHCIIEKTOM JIEKLIMM, U3YYEHUE U
KOHCIIEKTUPOBAHUE PEKOMEHJYEMOM JMTEpaTyphl, W3ydeHHE MYJIbTHUMEIUATICKIUH, pacioiio-
JKEHHBIX B CBOOOJHOM JOCTYIIE, PEIlIeHHEe CUTYallMOHHBIX (MPodecCHOHANBHBIX) 3a1a4, MPOeK-
TUPOBAHHUE M MOJICIHPOBAHUE PA3HBIX BHUJIOB U KOMIIOHEHTOB MPO(ECCHOHATBLHON AESITeNbHO-

CTH, Hay4YHO-HUCCJIEI0BATENbCKYIO paboTy U Ap.
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[Ipunoxenue

I[Inanupyemble pe3yabTaThbl 00y4eHHs /151 GOPMUPOBAHUS KOMIIETEHIHH U KPUTEPUH UX OLleHUBAHUS

Hucuuninuna: MammHHoe o0y4yeHue (MIPOABUHYTHIH YPOBEHbD)
Kon, nampasienue noaroroku: 45.03.04 UuTe/UIeKTyaIbHbIE CHCTEMBI B TYMAaHUTapPHOI cdepe

Hanpasnennocts (mpo¢uis): PazpaboTka u nporpaMMHupoBaHNe HHTELIEKTYAJbHBIX CHCTEM

KOI[ 1 HAMMCHOBAHHUC

Kpurepun orieHnBaHMS pe3yabTaTOB 00yUECHUS

Kong xomme- Ko, HanmeHoBa-
pe3ynbTata 00ydeHus
TEHIIUU nue NJIK
MO JUCLUIUTHHE
1-2 3 4 5
VYK-1.1 Ocy- 3nate (31) axTyass- He 3HACT AKTVALBHBIC JemoncTpupyer ya- | JleMoHCcTpuUpyeT nocra- | JleMoHCTpupyer uc-
IIECTBIISIET BBIOOP HbIE  WCTOMHMKM O | . - oy coppe. | CTHUHBIC 3HAHWS aKTy- | TOUHbIC 3HAHHS AKTY- YepIBIBAIOIINE 3HAHUA
aKTyalbHBIX pOC- COBPEMEHHBIX  IIPO- p AIbHBIX HCTOYHHUKOB O | albHBIX HCTOYHHKOB O aKTyalbHbIX HCTOYHH-
" MEHHBIX TPOJBHHYTBIX
CUMCKHX U 3apy- JABUHYTBIX  METOAax COBPCMCHHBIX IIPOJBHU- | COBPEMCHHBIX MPOJBU- KOB O COBPEMCHHBIX
6 MeTOJax  MAIIMHHOTO
CI)KHBIX MCTOYHU- MAaIIHHHOTO 00yYeHUs HYTBIX METOJAxX Ma- | HYTBIX METOJax Ma- NPOABUHYTHIX METOJAX
o0y4eHHs ¥ KIaccChl
KOB, a TaK e I10- W KJIaccel 3ajad, s IIMHHOTO OOY4YeHHs ¥ | IIMHHOTO OOyYCHHS U MAaIIMHHOTO O0YUCHHUS
HCK. ¢60D 1 06pa- 3a1a4, M peleHHs
», COOp P peleHus KOTOPBIX KJlaccax 3ajad, I pe- | Kiaccax 3ajaad, A U KJaccax 3aaad, Juis
60Ky HH(OpMA- KOTOPBIX OHH HCHOJIb-

y P OHHM HCIOJIb3YIOTCS SVIOTCS HOIEHUS KOTOPBIX OHH | PELICHHS KOTOPBIX OHU | PEIICHHUs] KOTOPBIX OHU
I1H, HEOOXOMMOT > HCTIONB3YIOTCS HCTIONB3YIOTCS HCIIOJB3YIOTCSI
ROl s ymers (V1) ocy- He ymeer ocymects- | YacTuuHo €eT ocC YMeer - Ha - xopoem B coBepmieHCTBE MOXKET
CTaBJICHHOM 3a/Ia91 | ryiecTpyaTs MIOUCK, y M M YPOBHE  OCYILECTBIISTh P

JATH TIOWUCK, cOOp W | IIECTBIATH MOUCK, cOOp OCYILECTBJISATh  TOUCK,
coop wu 00paboTKy MOMCK, cOOp 1 00paboT-

00paboTky uHpoOpMa- | U 00paboTKy HH(OpPMA- cbop u 00pabOTKy WUH-

YK-1 uHQOPMALIMH O TIPO- Ky MH(pOpMAIHU O Mpo-

UM O MPOABHHYTHIX | MM O TIPOJBUHYTHIX dbopManuu 0 NPOJBUHY-
JBUHYTBIX  METOAax JBUHYTBIX METOAax

METOAAaX  MAIIMHHOTO | METOAAaX  MAIIMHHOTO TBIX METOJaX MAIIMHHO-
MalpHHOTO  00yde- MAaIIMHHOTO O00y4eHus,

oOydeHusi, HeoOXomu- | oOydeHUs, HEo0X0au- ro oOydeHusi, HeoOxo-
HUS,  HEOOXOIUMBIX HEOOXOMUMBIX ISl pe-

MBIX JJISI PEIIeHUs 1MO- | MBIX JUIS PEIIeHHs IO- . | OJUMBIX OIS  peIIeHHs
JUI PEIIeHUs TTOCTaB- 9 L IOICHHS  TOCTaBJICHHOM .

o CTaBJICHHOI 3aauu CTaBJICHHOH 3a/1a4un MOCTaBJIEHHOU 3a1a4u

JIEHHOM 3ajauu 3aj1a4u
Bnagers (Bl) HaBBI- Henocratouno Bnazeer | Ha JIocTaTO4uHOM | B coBepiueHcTBe Biane-

KaMH MoKcKa, coopa u
06paboTkn uHpOpMa-
MU, O COBPEMEHHBIX
OpPOABUHYTBIX ~ METO-
JlaX MaIIMHHOTO 00y-
YeHHs

He Bnageer HaBbIkamu
roucka, cbopa u obpa-
60TkM MH(pOpPMALMH, O
COBPEMEHHBIX IPOJBH-
HYTBIX ~METOJax Ma-
IIMHHOTO 00yYeHHS

HaBbIKAMHU ITIOHMCKA, cOO-
pa u 00pabOTKH WH-
dopmanmu, 0 coBpe-
MEHHBIX TPOJABHHYTHIX
MeToaax MAaIIUHHOT O
0o0yJeHHs

YpPOBHE BJajeeT HaBbI-
KaMH TIOMCKa, cOopa u
obpabotkn  mHpOpMa-
UM, O COBPEMEHHBIX
IPOJABHUHYTBIX METOJAaX
MAaITUHHOTO 00YJeHHUS

€T HaBBIKAMH IIOHCKa,
cbopa u 00pabOTKH WH-
¢dopmarmu, O coBpe-
MEHHBIX TPOJBUHYTHIX
MeETOoaax MAaIIuHHOT' O
00y4eHHS
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VK-1.2  Cucrema-
TU3UPYET U KPHUTH-
YEeCKH aHAIN3UPYET
nHpOPMALUIO, TO-
JNYYEHHYIO U3 pa3-
HBIX UCTOYHUKOB, B
COOTBETCTBUH c
TpeOOBaHUAMU U
YCIOBHSMU 3a1a49H

3Hate (32) obnactu
MIPUMEHEHUS MOJeNeH
U aIropuTMOB  Ma-
IIMHHOTO O0YYCHUS

He 3mHaer oOmactu
NIPUMEHEHHUS MOJeNel
1 aNTOPUTMOB MAIUH-
HOTO 00yUYeHHS

JemoncTpupyer ya-
CTHYHBIC 3HaHMA O0Ia-
CTEl NPUMEHEHUs MO-
Jene U anropuTMoB
MAaIIMHHOTO 00yYEeHNUS

HemoHcTpupyer nocra-
TOYHBIE 3HAHHA OO0a-
CTEl NPUMEHEHUS MO-
Jened U anropuTMOB
MaIIMHHOTO O0yUYCHHS

JleMoHCTpHpYyeT ucUep-
MBIBAIOIINE 3HAHUA 00-
JacTeit IPUMEHEHUS
MOZENEN U anropuTMOB
MAaIIMHHOTO O0yYICeHHUS

YMmers (Y2) orneHH- YMmeer Ha  Xopolrem

He ymeer oneHuBaTth | YacTU4HO yMeeT ole- B coBepuieHcTBE MOXKET
BaTh MIPUMEHNUMOCTD U YpOBHE OIICHUBATh

. MIPUMEHNUMOCTh W Kade- | HUBaTh INPUMEHHUMOCTh OIICHUBATh  ITIPHMEHU-

KadecTBO Mojeneil u . . MIPUMEHNUMOCTh M Kade-

CTBO MOJIEJIed M ajro- | U KayecTBO Mojesieil u . MOCTb M KauyecTBO MO-
ITOPUTMOB ~ MallHH- CTBO MOAENed W airo- .

PUTMOB  MAIIMHHOTO | AJTOPUTMOB MAaIINHHO- Jened W aIrOpUTMOB
HOTO 00y4YeHus pUTMOB MAIIMHHOTO

o0yueHHUs ro 00y4eHHs MalIMHHOTO 00yUeHus

o0yueHHs

Bnagers (B2) HaBbI- Ha JIOCTaTOYHOM

KaMd BbIOOpa Moje-
Il U anropurMoB
MAaIIMHHOTO 00yYeHUS
B COOTBETCTBHH C
TpeOOBaHUAMHU u
YCIOBUSIMH 3a/1a9i

He Bnameer HaBbIKaMH
BbIOOpa Mojened U
QITOPUTMOB MAIIIMHHO-
ro OOy4eHHS B COOT-
BETCTBHH C TpeOOBaHU-
SIMH W YCJIOBUSMH 3a-
aun

HenocraTtouno Bnaneer
HaBBIKAMHU BbIOOpa MO-
Jlened U alropurMoB
MAaIIMHHOTO O0yYCHHUS B
COOTBETCTBUH C Tpebo-
BaHUSMH ¥ YCIOBUSMH
3a1a9u

YpOBHE BJIAJICET HAaBBI-
KaMH BBIOOpa Mojenei
W aNrOpUTMOB MAaIIWH-
HOro OOy4YeHHS B COOT-
BETCTBHH C TpeOOBaHU-
SIMA ¥ YCIIOBHSIMA 3a71a-
i

B cosepuieHcTBE Biaje-
eT HaBbIKaMH BBIOOpa
MOJEIEH U anroOpuTMOB
MAaIIMHHOTO OOyYeHUs B
COOTBETCTBHH C Tpebo-
BAaHWSAMH W YCIOBHSIMH
3a7a9n

IIKC-2

I[IKC-2.1 Criocoben
BBISIBIIAITE  [IEPBO-
HavyallbHbIE TPebo-
BaHUsS 3aKa3urKa K
UC, cuenapwii pea-
JIU3AIMH, TPOCKTH-

poBaTh M BHEIPATH
nuc

3uats (33) AutoML-
TIOIXOJTBI M TIOHH-
MaTh OrpaHUYEHHS B
UX IPUMEHEHUH

He s3maer AutoML-

IMoaxXoabl

JleMoHCTpHpYET ya-
CTUYHBIE 3HAHUA
AutoML-mmonxomoB u He
JIOCTATOYHO IIOHUMAET
OTpPaHUYCHUS B MX MPH-
MEHEHUH

JleMoOHCTpHpYeT A0cTa-
TOYHBIE 3HAHUSA
AutoML-mmonxomoB
OTPaHUYCHUS B X

JleMOoHCTpHpYeT Hc-
YEepIBIBAIOIINE 3HAHUS
AutoML-niogxo10B 1
OTpaHUYEHUH B UX
MpPUMEHEHUN

VYmers (Y3) Hactpau-
BaTh OKDPY)XEHHE U
MUCaTh production
KOJI, TPUMEHATE Oaite-
COBCKHE METOJBI Ma-
IIMHHOTO 00YYeHH s

He ymeer nactpauBaTh
OKpYXXEHHE U THcaTh
production koxm, mpu-
MEHATh  OaliecoBCKHE
METOABl  MAaIIMHHOTO
o0OyueHHs

YactuuHo yMeeT
HacTpauBaTh  OKpyXKe-
HUE u HcaTh

production kox, mpume-
HATh OalleCOBCKHE Me-
TOJBI MAIIMHHOTO 00Y-
YeHUS

MIPUMEHCHU N
YMeer Ha XopolleM
YpOBHE HACTPauBaTh

OKpY)X€HHE U THCaTh
production kox, mpume-
HATHL OalilecOBCKHE Me-
TOIBI MAIIMHHOTO 00Y-
YeHus

B cosepuiencTBe MOXeT
HAacTpauBaTh  OKpYyXe-
HHUE U THcaTh production
KO, TIPUMEHATH Oalie-
COBCKME METO/ABl Ma-
IIMHHOTO 00Yy4eHHS

Bnaners (B3) HaBbI-
KaMH pelIeHus He-
CTaH/JapTHBIX  3ajad,
CBSI3aHHBIX C PEKo-
MEHJIATeNIbHBIMUA  CH-
CcTeMaMyu, BPEMEHHbI-
MU psiiaMu ¥ rpadamu

He Brnageer HaBBIKaMH
pelieHusT HeCTaHIapT-
HBIX 3aJa4, CBsA3aHHBIX
C PEKOMECHIAATCIIbHBIMU
CHCTEMaMH,  BPEMCH-
HBIMH pslaMU W TIpa-
(hamu

Hemocratouno BnameeT
HaBBIKAMU peureHus
HECTaHJApPTHBIX 3a4ad,
CBA3aHHBIX C PEKOMCH-
HAaTCJIbHBIMHU CHCTEMA-
MH, BPEMEHHBIMHU Dsiza-
MU ¥ rpadamu

Ha JOCTaTOYHOM
YpOBHE BJIAJICET HAaBBI-
KaM# pelieHus] HeCTaH-
JMApTHBIX 3ajad, CBS-
3aHHBIX C pEeKOMEeH/a-
TEIbHBIMUA CHCTEMAaMHU,
BpEMEHHBIMU DPSIaMH U

B coBepmieHcTBe Biaje-
€T HaBBIKAMHU pEIICHUS
HECTaHJApPTHBIX 3ajad,
CBA3aHHBIX C PEKOMCH-
JaTCIbHBIMHU cucrema-
MH, BPEMEHHBIMHU psiza-
MU ¥ rpadamu
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rpadamu

IIKC-3

ITKC-3.1 Cnocoben
pa3pabaTbIBaTh

HHCTPYMEHTHI  H
MeTOIBl cOopa mc-
XOIHBIX JaHHBIX Y
3aKa3yMKa, paspa-
0aTeIBaTH W BHIOU-
path HHCTPYMEHTHI
U METO/MOB MOJe-
JIMPOBaHMsI OHM3HEC-
nporeccos B VIC

3nats (34) wuHCTpY-
MEHTBI U METONBI cOO0-
pa HmaHHBIX, HEOOXO-
TUMBIX IS pa3paboT-
KA B O0y4eHHs Moje-
Je MAammHHOTO 00y-
YeHUS

He 3HaeT uHCTpyMEHTHI
U MeTonsl cOopa maH-
HBIX, HEOOXOIUMBIX
UL pa3paboTKu u 00y-
YeHHsT MoJellel Ma-
IOIMHHOTO 00y4YeHHS

JemoncTpupyer ya-
CTHYHBIC 3HAHUS HH-
CTPYMEHTOB U METOJIOB
cbopa maHHBIX, HEOOXO-
TUMBIX IS pa3paboTKh
u oO0ydeHHs Mozemnei
MaIIMHHOTO O0YYCeHHUS

JleMoHCTpHpYeT mocra-
TOYHBIE 3HAHMSA WH-
CTPYMEHTHl M METOJBI
cbopa maHHBIX, HEOOXO-
TUMBIX ST pa3paboTKH
u o0ydeHHs Mojenei
MaIIMHHOTO O0yYCHHS

JleMoHCTpHpYyeT ucUep-
[BIBAIOIIME 3HAHHUS HH-
CTPYMEHTBI M METOJIbI
cbopa maHHBIX, HEOOXO-
IUMBIX Ui pa3padOoTKH
u oOyueHHs Mojemneit
MAIIMHHOTO O0YYICHHUS

Ymers (Y4) npume-
HATb UHCTPYMCHTBI H
MeTonbl cOopa JaH-
HBIX JJId MOJCIUPO-
BaHUA M aBTOMaTU3a-
1005051 ousHec-
MPOLIECCOB HAa OCHOBE
TEXHOJIOTHI  MaIllUH-
HOTO O0y4YCHHS

He ymeer mnpuMeHSTH
HHCTPYMEHTBI U METO-
el cOOpa MaHHBIX IS
MOJICIIUPOBAHMS ¥ aB-
TOMaTu3aluu  OHu3HEC-
MPOIICCCOB Ha OCHOBE
TEXHOJIOTHMI MAaIlIMHHO-
ro o0y4eHus

YacTuuHO yMeeT mpu-
MEHSITh MHCTPYMEHTHI U
MeTonbl cOopa JaHHBIX
JUIL MOJEJHMPOBAHUS U
aBTOMaTH3alluu OU3Hec-
MPOLIECCOB HAa OCHOBE
TEXHOJIOTUH MAIIMHHO-
ro 00y4eHus

YMeer Ha XopoleMm
YPOBHE NPUMEHATh HH-
CTPYMEHTBI W METObI
cOopa JaHHBIX IUISI MO-
JICTTUPOBAHUS U aBTOMa-
TH3aLUH OuzHec-
MPOLIECCOB Ha OCHOBE
TEXHOJIOTUH MaIIHHHO-
r0 00yJYeHHUs

B coBepuiescTBE MOXKET
NPUMEHATh HHCTPYMEH-
THl W MeTonbl cbopa
JaHHBIX JI1 MOACINPO-
BaHUA U aBTOMAaTU3alluu
OM3HEC-TIPOIIECCOB  Ha
OCHOBE TEXHOJIOTHI
MAaIIMHHOTO O0YJICHUS

Brmanetr (B4) HaBbI-
KaM{ MOJICITHPOBaHUS
" aBTOMAaTH3AIHA
OWM3HEC-TIPOIeCCOB  C
HCIIOJIb30BAHUEM TEX-
HOJIOTMH MAaIllMHHOTO
0o0ydeHus

He Bmameer maBBIKaMM
MOJEIUPOBAHUS MU aB-
TOMaTu3aluu  OHu3Hec-
MIPOLIECCOB C UCIOJb30-
BaHHUEM TEXHOJIOTUM
MaIIHHHOTO 00y4eHUs

HenocraTtouno BmameeT
HaBBIKAMU  MOJEIHPO-
BaHUSA U aBTOMAaTH3AINH
OM3HEC-TIPOIIECCOB c
HCIOJB30BAHHEM  TEX-
HOJIOTUH  MAaIIWHHOT'O
00yueHus

Ha IOCTAaTOYHOM
YpOBHE BIIAJICET HaBBI-
KaM{ MOJICITUPOBAHUS U
aBTOMaTH3alMu OM3HEC-
MIPOIIECCOB C MCIIOJIB30-
BaHHEM TEXHOJIOT UM
MAaIIMHHOTO 00y4eHUsl

B coBepuieHcTBe Bnaze-
€T HaBBIKAMH MOJICIH-
pOBaHMs M aBTOMarH3a-
Ul OU3HEC-TIPOIIECCOB
C HCHOJb30BAHUEM TEX-
HOJIOTUM MAaIIMHHOTO
00yueHus
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Ne
/1

HasBanue yue6HOTO0, y4eOHO-METOIMYECKOTO
W3JIaHWUs, aBTOP, M30aTeIbCTBO, BU H3IaHHU,
TOJ U3/IaHUs

KomnuectBo
9K3EMIUIIPOB B
BUK

Kontunrenr
oOyJarormuxcs,
HCTIONB3YIOIMINX
YKa3aHHYIO JIU-

Teparypy

Obecneuen-
HOCTh 00yuaro-
LIUXCS TUTEepa-

Typoii,
%

Hannawne snek-
TPOHHOTO Ba-
puanra B 9bC

(+/)

Jlonma, A. AnTopuTMBI O0YYEeHHS C TOAKpEI-
neaneM Ha Python : pykoBoncTso / A. JloHma ;
nepeBon ¢ aHrimiickoro A. A. CinHKHHA. —
Mocksa : IMK Ilpecc, 2020. — 286 c. —
ISBN 978-5-97060-855-5. — Texkct : amek-
TpOHHEIH // JIaHB : 3JMEKTPOHHO-OMONHOTEYHAS
cUcCTeMa. — URL:
https://e.lanbook.com/book/179495

OP

30

100

Momnapx, P.
MammHHOe 00y4eHHe ¢ ydyacTueM yesnoBeka / P.
Momnapx. - Mocksa : JIMK IlIpecc, 2022. - 498 c. -
URL.: https://e.lanbook.com/book/241211 .

OP

30

100

Mbopdwu, K. I1. BepostHocTHOE MammHHOE 00Y-
yerne. Beenenne / K. I1. Mapdu ; mepeBox c
anrnuiickoro A. A. CnmuHkuHa. — Mocksa :
JMK Tlpecc, 2022. — 940 c. — ISBN 978-5-
93700-119-1. — Texkcr : snexrpoHHbIH // JlaHB
: 9JIEKTpOHHO-OnOMoTewnas cucrema. — URL:
https://e.lanbook.com/book/314891

OP

30

100

Xyrrep, ®.

BBC}IEHI/IQ B ABTOMATU3UPOBAHHOC MAIIMHHOEC
o0yuenue (AutoML) / ®. Xyrrep, JI. Kortxodd,
X. Banmopen. - Mocksa : JIMK IIpecc, 2023. -
256 c. - URL:
https://e.lanbook.com/book/348104

OP

30

100
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