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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.

3aia4yu TUCHUIUINHBIL:

— 3HakoMcTBO ¢ AutoML-nonxonamu;

— (opmupoBaHue yMEHUI MPUMEHSATH 0aiI€COBCKHUE METO bl MAIITMHHOTO O0YUCHUS;

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

— 3HaKOMCTBO C aJITOPUTMaMHU OOYYEHUS C MOJAKPEIUICHUEM;

— 3HaKOMCTBO C MeToJamMu paboTsl B production;

— Pa3BHUTHUC HABLIKOB CaMOCTOSITEILHOMN HaquO-HpaKTquCKOﬁ ACATCIIBHOCTH.

2. Mecro nucuuminunbl B crtpykrype OIIOII BO

JlMcuuIuiMHa OTHOCUTCS K AUCHUILTMHAM SJIEKTHBHOTO MOAYIIs «VICKYCCTBEHHBIN HHTEI-
JIEKT B MPOMBIIIJIEHHOCTU» YacTHU Y4eOHOro IuiaHa, 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 yCITOBUSIMH [l OCBOSHHSI TUCIUITIIMHBI SBIISIOTCS:

3HaHUE:

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

— MaTeMaTHYeCKUX OCHOB MALIMHHOTO 00Yy4eHus,

YMCHHE:

— TPUMEHSTh OCHOBHBIE OMOIMOTEKH MalIMHHOTO 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 u3ydeHUs: MUCIUTUIMHEBI HAMIPABJICH Ha (POPMHUPOBAHUE CICIYIONINX KOMIICTCH-

105058

Tabmuma 3.1

KO)I 1 HAMMCHOBAHUEC KOMIICTCHIIMN

Kox 1 HanmeHOBaHNE HHANKATOPa
noctikeHust komnerenuu (MJ1K)

KO[[ 1 HAaMMCHOBAHUE PE3YyJibTaTa
06yquI/IH 10 JUCIHUIIIINHE

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

HBII MOAXOJ VIS PELICHUS TOCTaB-
JICHHBIX 337124

VYK-1.2 CucremMaTusupyeTr U KpUTH-
YEeCKH aHAIU3UPYeT HHpopmanuio,
MIOTYYEHHYIO U3 Pa3HbIX HCTOYHHU-
KOB, B COOTBETCTBHU C TPEOOBAHMS-
MH 1 YCIIOBUSMH 331241

3natsk (31) 06macT MPUMEHEHUS
MoJIeNelt ¥ aJTOPUTMOB MAITHHHO-
r0 00y4eHHs

VYmets (Y1) orleHuBaTh MpUMEHH-
MOCTh U Ka4eCTBO MOJIENEH U alro-
PUTMOB MAIIMHHOTO 00yYeHHUsI

Bnanmets (B1) HaBBIKaMu BEIOOpa
MO/JIeJICH M AITOPUTMOB MAIIHHHO-
ro 00y4eHHs B COOTBETCTBUU C
TpeOOBAHUSIMHU U YCIOBUSIMH 3312~
qH

IIKC — 3. Crioco6eH BBIABIATH U
aHanu3upoBath TpedoBanus k 1C,
pa3pabaTbIBaTh apXUTEKTYypy, OCY-
LIECTBIATH IPOTOTUNIHPOBAHHE,
npoektupoBanue u auzaitn UC, nu-
caTh TEXHUYECKHE 3a/1aHNS Ha Pa3-
pabotky UC, co3maBaTh moIb30Ba-
TENbCKYI0 AoKyMeHTauuto k M1C

IIKC — 3.4 YcneurHo npuMeHsieT
OCHOBHBIC METOABI U MPUHIIUIILI
NIPOTOTUIIMPOBAHMUS, IPOECKTUPOBA-
HUS ¥ Au3aiiHa st pa3padbotku MC

3uath (32) AutoML-nioaxomer u
MOHMMATh OTPAHWYEHUS B UX MPH-
MEHEHHU

Vmets (Y2) HACTpanuBaTh OKPYKe-
HUe u mcath production Kof, mpH-
MeHATh baliecoBckue MeToabl Ma-
IIMHHOTO 00Y4eHHS

Bnanmets (B2) HaBpIKaMu pemieHus
HECTaHJAPTHBIX 33][a4, CBI3AHHBIX
C PEeKOMEH/IATeIbHBIMU CUCTEMAMH,
BPEMEHHBIMH PsiIaMu 1 rpadamu

4, O0beM TUCHUIIUHBI

OO0wmwmit 00beM TUCHUIIINHBI COCTABIISIET 3 3a4ETHRIX eauHuIbl, 108 uacos.

Tabnuua 4.1
AynuTopHble 3aHATHS / KOHTaKT-
®opma | Kypc/ Has paboTa, Jac. Camocros- Kon- | ®opma mpo-
o0yue- ce- ek [IpakTuue- Jlabopa- TeJbHas pa- TPOJb, | MEKYTOUHOMU
HUS | MECTp qy | KM€ 3aHA- | TOPHBIE 3a- 60Ta, Jac. qac aTTecTalluu
H THUS HATHUS
Ounas | 4/7 14 - 28 66 - 3ager
o. CTpyKTypa U coaep:kaHue TUCHUTITUHBI
5.1. CTpyKTypa IUCIUTIIIUHBI
oyHast popma o0yuenusi (OPO)
Tabnuua 5.1
Ne CIDVKIYDA JHCLALIHHbS Aynuropnsie 3ans- | CPC, | Bcero, Kon OrneHOYHBIC
n/n TPYKTYpa et THs, 4ac. yac. qac. NAK CpencTBa
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Homep HaunmenoBanue pazgena | JI. | Ilp. | Jlad.
paszena
VK-1.2 KonTponbnas
1 1 | AutoML 2 | - | 4 | 10 | 16 | mkc- | Padomalel.
34 KOJUTOKBHYM
Nel
vK-1.2 Komnoxsuym
2 2 BpemenHsIe psiibl 2 - 4 10 16 IIKC- Y
34 Nel
PexomennarensHble VK-1.2 KoIoKBIYM
3 3 cucTeMbl. 3ajadya paH- | 2 - 4 12 18 ITKC- No2 Y
KUPOBAHUS 3.4 -
MamuHHOe — oOydeHue yK-1.2 Komnnoxsuym
4 4 2 - 4 10 16 ITKC-
Ha rpadax 34 Ne2
yK-1.2 Komnnoxsuym
5 5 BaiiecoBckoe o0yueHme 2 - 6 12 20 ITKC- y
34 Ne3
Oyuchme ¢ momKpen- YK-1.2 Konnoxksuym
6 6 HeHHeM 4 - 6 12 22 IKC- | Ne3, KonTpoms-
34 Has paboTa Ne2
HUroro: 14 - 28 66 108 X X

3aounas ¢popma o0yuenus (3P0)
He peanusyercs
OuHo-3a204Has popma 00yuenus (O3PO)

He peanusyercs

5.2. Coneprxanue AUCIUTIINHBL.

5.2.1. Coneprxanue pa3aeioB TUCHHUIUIAHBI (IUAaKTHISCKUE STHHHUIIBI)

Pazgen 1. AutoML. AutoML-noaxosmsr. IIpenmymecra AutoML. Production Code
NpoeKkTa Ha TpUMepe 3amauu Kiaccudukanuu/perpeccu, Virtual environments, dependency
management, pypi/gemfury. Ontumuzaiust koma, parallelization, multiprocessing, yckopenue
pandas, Modin ams Pandas. Advanced Data Preprocessing. Categorial Encodings. Featuretools.
H20 u TPOT. Ilouck Heuetkux nyoseii. [Tocrpoenue end-to-end maiiriaitHOB U cepuanu3anus
MOJICIIEH.

Pasnen 2. Bpemennnle psinbl. M3Brneuenue npusHakos. Fourier u Wavelet transfor-
mation, Automatic Feature generation - tsfresh. Unsupervised momxoxbl: kiactepu3anusi Bpe-
MEHHBIX PSIJIOB, CETMEHTALIUSI BDEMEHHBIX PSIOB.

Pasznen 3. PexoMenparesibHble cuUCTeMbl. 3ajaya paH:KMpPoOBaHMsA. PekoMmeHmarens-
Hble cuctembl. OOnacTu MpUMeHeHHs pekoMeHaarenbHbix cucteM. Explicit feedback. Implicit
feedback. Anroputmsr Learning to rank. bu6muoreka Surpsise. OcHOBHBIE (yHKIIMOHATBHOCTH
W Kiaccel Surprise. OnTuMu3zamms CKOpocTH padoThl. [Tmockl 1 MUHYCBHI pEKOMEHIATEIbHBIX

CHCTCM.




Paznen 4. MammmnHoe o0yuenue Ha rpadax. Beeaenue B rpader. NetworkX, Stellar.
Amnanu3 rpadoB u uHTepnperauus. MHTepakTuBHas Buzyanusanus rpagos. Community Detec-
tion. Link Prediction u Node Classification. Xeiitepsr B Twitter.

Pa3nen 5. baeiicoBckoe o0yyenne. dunocodus GaiiecoBckoro BeiBoja. Metoa MoHTe-
Kapno mo cxeme Mapkosckoit e (MCMC). bubnuoreka si3bika Python mns GaiiecoBckoro
ananmu3a PyMC. baitiecoBckoe A/B-tectupoBanue. Anroputmsl 1t MCMC. Knactepu3zamus 6e3
YUUTENs C UCTIOJIBb30BaHUEM cMecH pacnpeneneHnii. @ynkunu norepb. CyObeKTUBHBIE U 00BEK-
TUBHBIC allPUOPHBIE pacrpeesieHusi. Mepbl KauecTsa.

Pa3nen 6. O0yyenune ¢ moakperieHueM. BpeneHue B o0yueHHE ¢ MOAKPEIUICHHEM.
bubmuoreku Gym, Tensorflow u PyTorch. Kpocc-surponuitasiii meron (CEM). MapkoBckwii
npouecc npunsatus pemennii (MDP). Q-o0yuenue. IIpoctoit police gradient anropurm (REIN-
FORCE). O6yu4enue ¢ moakperuieHreM st Seq2seq. Anropurm Trust Region Policy Optimiza-
tion (PRPO). ITouck no aepeBy Monte-Kapio (NCTS).

5.2.2. ConeprkaHue JUCHMILTUHBI IO BUJIaM YYEOHBIX 3aHITHIMA
JlekiMOHHBbIE 3aHATHS

Tabmuua 5.2.1

Ne Howmep pa3z- O0mwewMm, vac.
Wy | Aena e 0DO 300 | 0300 Tema nexunu
TUTHHBI
1 1 2 - - AutoML
2 2 2 - - BpemeHHBIC psTBI
3 3 2 - - PexoMenaTesibHbIe CUCTEMBI. 3a1a4a paH)KUPOBaHUS
4 4 2 - - MammHHOe 00ydeHue Ha rpadax
5 5 2 - - BaifecoBckoe oOydeHue
6 6 4 - - OO0y4eHne ¢ NOAKpeIUICHUEM
HToro: 14 - - X
HpaKTqucm/le 3aHATHUA
[IpakTiueckue 3aHATHS HE IPETYCMOTPEHBI YUEOHBIM TJIAaHOM
JlabopaTopHbie padoThl
Tabmuma 5.2.2
Ne Howmep pa3- O06bewM, yac.
W Jena JUCIH- 0DO 300 | 0300 Tema n1abopaTOpHOTO 3aHATHS
TUTHHBI
1 1 4 - - AutoML
2 2 4 - - Bpemennsie paast
3 3 4 - - PexoMeniarenpHble CHCTEMBI. 3a/1a4a PaHKUPOBAHHS
4 4 4 - - MammaHOe 00ydueHne Ha rpagax
5 5 6 - - BaiiecoBckoe 00yueHHe
6 6 6 - - OO0yueHue ¢ MoJKperieHuEM
Hroro: 28 - - X




CamocrosiTesqibHasi padoTa CTyJAeHTa

Tabmauma 5.2.3

Ne | Homep pazgena O0bem, gac.
n/n JACITATIINHBI (0])]0) 300 0300

Tema Bug CPC

N3yuyenune TeopeTUuecKoro
MaTepuana, IOATOTOBKa K
KOHTpOJBHOH pabore Nel u
K KOJUIOKBHYMY

1 1 10 - - AutoML

N3yuyenune TeopeTUuecKoro
2 2 10 - - BpemenHsie paast MaTepuaga, IOATOTOBKAa K
KOHTPOJIbHOM padote Ne2

PexoMeHnparenbHble  CHU- I/I3yquI/Ie TCOPECTUYCCKOTO

3 3 12 - - cTeMbl. 3aja4ya paH)XUpo- | MaTepHaia, NOATOTOBKa K
BaHHUS KOHTPOJIbHOI paboTe Ne3
U3ydeHne TEOPETHYECKOTO
ManaHOe 00yueHHe Ha i P
4 4 10 - - MaTepuana, IOATOTOBKAa K

rpacax KOHTPOINEHOH paboTe No4

H3yyenue TeopeTUdecKoro
5 5 12 - - BaitecoBckoe oOyueHme MaTepuana, MOJATOTOBKa K
KOHTPOJILHOH padote No5

Wzyuenne TeopeTHaeckoro
OOyueHne ¢ mMoOAKperIe- i P

6 6 12 - - MaTepuana, MOATOTOBKa K
HHEM N
KOHTPOJIILHOH padboTe Ne6
Hroro: 66 - - X X

5.2.3. [IpenogaBaHue AUCHUILIIMHBI BEIETCS C IPUMEHEHUEM CIIEAYIOLIUX BUAOB 00pa3o-
BaTEJIbHBIX TEXHOJIOTHIL:

— UKT — rexHonornu (Bu3yanusanusi yueonoro marepuana B PowerPoint B ntnanorosom
pexuMe);

— oOy4deHHe B COTpYIHUUYECTBE (KOJUIEKTUBHAsS, TPYIIIOBas paboTa);

— WHAMBHIyalbHasA paboTa (;1aboparopusbie 3ausatus, CPC);

— TEXHOJIOTHUS POOJIEMHOTO 00YUEHHUS.

6. TemaTnka KypcoBbIX padoT/IIPOEKTOB

KoHnTposnbHble paboTh/IPOEKTH HE PEYCMOTPEHBI YU€OHBIM MJIAHOM.

7. KonTtpoabHbie padoTsl

—  3aouHas ¢popma oOyuenus (3P0): He peanuzyeTcs;

—  ouHo-3ao04Has popma oOyuenus (O3DO): He peannzyeTcs.

8. Ouenka pe3yJbTATOB OCBOCHUS TMCUHMUILINHBI

8.1. Kputepuu olieHMBaHMUS CTENEHU MOJHOTHI U Ka4€CTBA OCBOCHUSI KOMIIETEHIIUN B CO-

OTBETCTBHH C IUIAHUPYEMBIMH pe3yJibTaTaMu o0yueHus npuseneHsl B [Ipunoxenun 1.
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8.2. PeliTuHronsas cucteMa OIEHUBAHHUS CTEHEHU ITOJHOTHI M KaUeCTBA OCBOEHUS KOMIIE-

TEHIMHA 00yJaromuxcs 0uHOU (opMbl 00ydeHHUs IpecTaBieHa B Tabnuue 8.1.

Tabmuna 8.1
Ne n/mt Bunsl MeponpusaTHii B paMKax TEKYIEro KOHTPOJIS Komuecrso
OansoB
1 Texyuas arTecTanus
1 Konrtposnbnas padora Ne 1 0-15
2 Komnoksuym Nel 0-15

NTOI'O 3a nepByr0 TEKYIIYIO aTTECTAINIO 0-30

2 TeKyIasi aTTeCTaIHs

3 Komnoksruym No2 0-20

NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIUIO 0-20

3 TeKyIas aTTecTaIus

4 KommokBuym Ne3 0-20
5 KoHntposbhas pabora No2 0-30
NTOI'O 3a TpeThiO TEKYITYIO aTTECTAINIO 0-50

BCEI'O 0-100

9. Y4uebHo-MeTOoAMYECKOE U HH(POPMALIMOHHOE 00ecTeyeHue JUCIUIIMHBI

9.1. [lepeveHb peKOMEHIyeMOii JTUTEepaTypsl pecTaBicH B [Ipunoxennn 2.

9.2. CoBpemeHHbIC TIpodeccHOHaIbHBIC 0a3bl TaHHBIX U WH(OPMAIIMOHHBIC CIIPABOYHBIC
CHCTEMBI:

—  DnexTpoHHBIH KaTajor/AnekTpoHHas oubdanorexka TUY  http://webirbis.tsogu.ru/;

— Iludposoit ob6pazoBarenbHbI pecypc — Oubmuoteunas cuctema IPR SMART —
https://www.iprbookshop.ru/;

—  DnexTpoHHO-OMOIMoTeYHas cucreMa «KoHCcynbTaHT CTYACHTa»
www.studentlibrary.ru;

—  DnextpoHHO-OmbnuoreuHas cucreMa «JIAHby» https://e.lanbook.com;

—  OG6pasosatensHas mnatdopma FOPAMT www.urait.ru;

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

— bubnuotexu HepTAHBIX By30B Poccuu:

e DOnexkTpoHHas HedrerazoBas OubOmuorexka PI'Y Hedtn m raza um. ['yOkuHa

http://elib.qubkin.ru/;

e  DnekTpoHHas 6ubMMoTEeKa Y(PUMCKOrO rocyAapCcTBEHHOTO0 HE(QTSHOTO TEXHH-

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

e  bubnuoreuyHo-MHDOPMALIMOHHBIA KOMIUIEKC YXTHHCKOTO TOCYIapCTBEHHOTO

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



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

((TGXHOpMaTI/IB o

anoTtek ceprl 00pazoBaHUs U HAYKU.

3H€KTpOHHaH CIIpaBO4YHass CUCTCMa HOpMaTHBHO-TCXHH‘ICCKOﬁ AOKYMCHTallun

OKBCOH — uHpopManmoHHas cuCcTeMa JOCTYIa K AJICKTPOHHBIM Katajoram Ouo-

9.3. JlunieH3MOHHOE W CBOOOJHO PACIPOCTPAHSIEMOE MPOrpaMMHOE OOECIieUYeHre, B T.4.

OTCYCCTBCHHOT'O ITPONU3BOACTBA:

10.

Microsoft Windows;

Microsoft Office Professional Plus;

Jupyter Notebook (cBo6oano-pacnpoctpansemoe I10);
Visual Studio Code (cBoGoano-pacnpoctpansemoe [10);

Google Colaboratory (cBo6oano pacmipoctpansemoe I10).

MartepuajbHO-TEXHHYECKOe o0ecriedeHne T CIHTITHHbI

HOMGHICHI/I?[ AJIA IIPOBECACHHUA BCEX BUJI0OB pa6OTI)I, nmpeaAyCMOTPCHHBIX y‘-Ie6HI)IM IIJTaHOM,

YKOMIIJICKTOBAHBI HCOGXOI{I/IMI)IM 060py11013aH1/IeM U TCXHUYCCKHUMU CPEACTBAMU 06yqu1/I$1.

Tabmuna 10.1

O0ecneYeHHOCTh MaTepPHAJIBHO-TEXHHYECKUX ycaoBuii peasusanuun OIIOII BO

HaumenoBanwue yue6-
HBIX TIPEIMETOB, Kyp-
COB, TUCLUILINH (MO-
nyJei), MPaKTHKH,
WHBIX BUJOB y4eOHOH
JIeATeIIHOCTH, TIPey-
CMOTPEHHBIX y4eOHBIM
m1aHoM oOpa3oBa-
TEIbHOU IIPOrPaMMBbIL

n/n

HauMeHnoBaHMe MOMEIIEHUH IS IPOBEICHHS BCEX BUJIOB
y4eOHOM eaTeIbHOCTH, PEAYCMOTPEHHOH yueOHbIM
IJTAHOM, B TOM YHCJIE IIOMEIIEHHS ISl CAMOCTOSATENBHOM
paboThl, ¢ yKa3aHHEM IepeyuHs] OCHOBHOI'O 000y I0BaHUS,
y4eOHO — HATIIIIHBIX TOCOOMHt

Anpec (MECTOMOIOKEHHE)
MOMEIEHUH 1JIs TPOBENICHNUS
BCEX BUJIOB yueOHOM Jesi-
TEJILHOCTH, MTPEAYCMOTPEHHOM
y4eOHBIM TUTaHOM (B CcIydae
peanuzaiu 00pa3oBaTeIbHON
IIPOTpaMMBI B CETeBOH (hopme
JIOTIOJTHUTENBHO yKa3bIBaeTCs
HaMMEHOBAHUE OPraHHU3ALUH,
€ KOTOPOM 3aKJIF0YEH JI0T0-

BEHb)

BOp)

1 2 3 4
JIeKIIMOHHBIE 3aHATHSA: 625039, r. TroMeHb, yiI.
YueOHast aynuTopus IS MPOBEACHHS 3aHATHH JEKIHMOH-|MenpHuKaTe, 1. 70.
HOTO THWIIA; TPYNIOBBIX M WHIWBUAYAIBHBIX KOHCYJbTa-
LUH; TEKYLEro KOHTPOJI U IPOMEXYTOUHOM aTTECTALIMH.
OCHAIIEHHOCTD:

Marmmsnoe 06yueHe Yuebnas mebOenb: CTOMBI, CTyIbA. Mono60k - 1 mrT., mpo-
1. |(npomsunyreii ypo-  [SKTOP - 1 wT., IPOEKUMOHHBIN 3KpaH - 1 WT., akycTHYe-

ckas cucreMa (KOJOHKH) - 4 mrt., Mukpo¢oH - 1 mr., no-
KyMeHT-Kamepa - | mT., TeneBu3op - 2 mrT.

JlaGoparopHble 3aHATHS:
YueOHast aynIuTopus IS MPOBEACHUS 3aHATHHA CEMHHAp-
CKoro tuma (JIabOpaTOPHBIX 3aHATHIA); TPYMIOBBIX M WH-

625039, r. Tromens, yi.
MenbsHukaiite, 1. 70

JAUBUYAJIbHBIX KOHCYJ'ILTaIIHﬁ; TCKYLIEro KOHTPOJIA H
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MIPOMEKYTOYHOU aTTeCTALNH.

OCHAIIEHHOCTD:

VYueOHast MeOenb: CTOIBI, CTYJIbst. MOHOOJIOKH, ITPOEKTOP -
1 mT., NPOEKIUOHHBIN 3KpaH - 1 IIT., aKkyCTHYECKas CU-
creMa (KOJOHKH) - 4 mT., MUKpOodoH - 1 mT., JOKyMEHT-
KaMmepa - | mT., TeJIeBu30p - 2 IIT.

11.  Meroanveckue ykazanus no opranuzanuu CPC

11.1. Meroaudeckue yka3aHus 10 IMOJTOTOBKE K J1a00PaTOPHBIM 3aHATHSIM.

Baxnoit dopmoil camocTosTeNnbHON PabOTHI CTyJNEHTa SBISETCS CHCTeMarudeckas u
IUIAHOMEpPHAs MOJrOTOBKA K JabopaTopHOMY 3aHATHIO. [locie iekuuu CTyJeHT JOJIKEH M03Ha-
KOMUTBCS C IJJaHOM JIa0OPAaTOPHBIX 3aHATUN U CHUCKOM 00s3aTeNbHON U JOMOJIHUTEIBHOMN JIN-
TepaTypbl, KOTOPYIO HEOOXOAUMO MPOYUTAThH, U3yYUTh U 3aKOHCIEKTUPOBATh. PazbsicHeHue mo
BOIIPOCaM HOBOI TE€MbI CTY/ACHTHI MMOIYYalOT Yy MpenoiaBaTeis B KOHIIE MPeIblayero pabopa-
TOPHOTO 3aHATHSI.

[loaroroBka k J1aOOpaTOPHOMY 3aHATHIO TPeOYeT, MPEXIE BCEro, YTCHUSI PEKOMEH]ye-
MBIX UCTOYHUKOB. Ba)KHBIM 3TanioM B CAaMOCTOSITENILHOM paboTe CTyJEHTA SIBJISIETCS TOBTOPEHUE
MaTepuaia Mo KOHCHeKTy Jiekuud. OJHa U3 TTIaBHBIX COCTABJISAIONIMX BHEAYJUTOPHOW MOJATrO-
TOBKU — paboTa ¢ kHuro. OHa npeanoaaraeT: BHUMaTEIbHOE IPOYTEHUE, KPUTUIECKOE OCMBIC-
JICHUE COJIep’KaHusl, 000CHOBaHHE COOCTBEHHOM MO3UIMM MO AUCKYCCUOHHBIM MOMEHTaM, IO-
CTaHOBKU MHTEPECYIOIIHUX BOIPOCOB, KOTOPBIE MOTYT CTaTh HMPEAMETOM OOCYXKICHMs Ha Ipak-
TUYECKOM 3aHSITHH.

B Havane naGopaTopHOro 3aHATHS JIOJKEH MPUCYTCTBOBATH OPraHU3ALIMOHHBIA MOMEHT
U BCTyNHTeNbHas yacTh. [IpenogaBaTesb NPOU3HOCUT KPaTKyI0 BCTYNHUTEIbHYIO peub, rae ¢op-
MYJIHMPYIOTCS OCHOBHBIE BOIIPOCHI M ITPOOJIEMBI, CIIOCOOBI UX PEIIEHUS B MpoLecce PadoTHI.

B koH1e kaxa0i TeMbl MOABOASATCS UTOTH, IMPEAIaratoTcsi TEMbl JOKJIAJA0B, BEIHOCITCS
BOIPOCHI JJI1 CAMOTIOATOTOBKH.

JlaGoparopHble 3aHATHS ABIAIOTCS OJHON M3 BaKHEHIIMX (opM OOy4YeHHUS CTYAEHTOB:
OHH TIO3BOJISIIOT CTYAECHTAM 3aKpeNuTh, YIIIyOUTh U KOHKPETU3UPOBATH 3HAHUS MO CO3JIAHUIO U
SKCIUTyaTalMu 0a3 JaHHBIX, MOATOTOBUTHCA K HAYYHO-HCCIIEIOBATEIBCKOM nesTenbHOCTH. B
nporiecce paboThl Ha JTAOOPATOPHBIX 3aHIATHAX O0YJAIONTUHCS JOJIKEH COBEPIIICHCTBOBATh yMe-
HUSL U HaBBIKM CAMOCTOATEIHLHOTO aHaJlM3a MCTOYHUKOB M HAyYHOW JIUTEPATyphl, UTO HEOOXO-
JIMO JIJIs1 HAYYHO-UCCIIEI0BATEIbCKONW PaOOTHI.

Y CcBOCHHBIN MaTepral HeOOXOAUMO HAyYUTHCS MPUMEHSThH MPHU PEIICHUU MPOCTaBICH-

HBIX 3a/a4.
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VYcrnenrHoMy OCYIIECTBICHHIO BHEAYAUTOPHON CaMOCTOATEIbHON paboThl CIIOCOOCTBYET
IIPOBEJCHUE KOJUIOKBUYMOB. OHM 00ECIEUnBalOT HENIOCPEICTBEHHYIO CBSI3b MEXKY CTYAECHTOM
U IpenojasaresieM (110 HUM IPENoAaBaTeb CyIuT O TPYAHOCTSX, BOSHUKAIOIIMUX Yy CTYJEHTOB B
X0Jle y4eOHOro Imporecca, 0 CTENEeHU YCBOCHHUS IpeAMeTa, O IMOMOUIM, KaKylo HaJo yKas3aTb,
YTOOBI YCTPAHUTH MPOOEIBbl B 3HAHUSAX); OHU UCHOJB3YIOTCS Ul OCYLIECTBICHUSI KOHTPOJIbHBIX
byHKINH.

11.2. Metoanueckue yKa3aHus 110 OpraHU3ally CaMOCTOSTEIbHON paOOTHI.

CamocrodrenbHas paboTa ABJISIETCS OJHOM M3 BaXXHEHIIMX (GopM M3ydeHus J1r000H auc-
mumuHbel. OHa MO3BOJISIET CUCTEMATU3UPOBATh U YIIIyOUTh TEOPETUUYECKHE 3HAHUS, 3aKPENUTh
YMEHUSI U HaBbIKH, CIIOCOOCTBYET pa3BUTHIO YMEHHH IOJIb30BaThCSl HAy4YHOM M y4deOHO-
METOANYECKON nuTeparypoi. 1lo3HaBarenbHas qesTenbHOCTh B IIPOLIECCE CAMOCTOSTEIIBHON pa-
60TBI TpeOyeT OT CTY/JIEHTA BBICOKOT'O YPOBHSI aKTUBHOCTH U CAMOOPTaHU30BAHHOCTH.

B yueGHOM mporecce BBIAEISIOT JIBa BHUJA CAMOCTOSITENIbHONW palbOoThl: ayAUTOpHas U
BHEAyIUTOPHASI.

AynuTopHas caMoCTosITeNIbHAst padoTa MO AUCHUILIMHE BBITOJHACTCS HA YUEeOHBIX 3aHs-
THUSIX 0] HEITOCPEICTBEHHBIM PYKOBOJICTBOM IPEIOIAaBATENs U 10 €r0 33JaHUIO.

BHueaynuropHas camocTosiTenbHas paboTa CTYAEHTOB IpEeACTaBisieT co0oil jornyeckoe
IPOJODKEHUE ayTUTOPHBIX 3aHATUI. 3aTpaThl BPEMEHHM Ha BBINOJIHEHHE ATONH paboThI peria-
MEHTHUPYIOTCSI pabouuM yueOHbIM IuTaHOM. PexxuM paboTsl BbIOMpaeT caM oOydaroluiics B 3a-
BUCHUMOCTH OT CBOMX CIIOCOOHOCTEN M KOHKPETHBIX YCIOBUI.

CamocrodTenbHas padoTa MOXKET OCYLIECTBIATHCS MHIMBUAYAIbHO WIN TPYNIaMU CTY-
JIEHTOB B 3aBHCHUMOCTH OT IIeJid, 00beMa, KOHKPETHOM TEeMaTHKH CaMOCTOSATEIbHOW padoThl,
YPOBHSI CIIO)KHOCTH, YPOBHS YMEHUN CTYJIEHTOB.

CamocrodrenbHas paboTa BKJIIOYaeT B ce0s paboTy ¢ KOHCIIEKTOM JIEKIMHA, U3ydeHHue U
KOHCIIEKTUPOBAaHNE DPEKOMEHYyEMOM JIMTEpaTyphl, W3y4eHHE MYJIbTHUMEINATIECKIUMI, pacIoiIo-
JKEHHBIX B CBOOOJIHOM JIOCTYIIE, PEIICHUE CUTYAIIMOHHBIX (MpodecCuOHaIbHBIX) 3a/1a4, TPOeK-
TUPOBAHHWE U MOJICIMPOBAHUE PAa3HBIX BHUJIOB U KOMIIOHEHTOB MpPO(ECCHOHATBHOW AESITEeNbHO-

CTH, HAYYHO-HUCCIIEI0BATENIbCKYIO paboTy U JIp.
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KOI[ 1 HAMMCHOBAHUC

Kpurepun oneHnBaHus pe3yabTaTOB 00ydCHHS

Kong xomme- Kox, HanmeHnoBa-
pe3ynbpTaTa 00ydIeHus
TEHIIUU nue UJIK
MO JUCLUIUTHHE
1-2 3 4 5
VYK-1.2 Cucrema- 3nats (31) obmactu JleMoHCTpUPYeT ua Jemonctpupyer nocra- | JlemoHCTpUpyeT uc-
TU3HUPYET U KPUTU- | mpuUMeHeHust moxeiei | He  3maer  obmactu CTHqHH;me;zHM o6na- | TOUHPIC 3HAHMS obua- YepIbIBAIOIINE 3HAHUS
YECKU AHAIM3UPYET | U ajNrOpuTMOB Ma- | IPUMEHEHUS MoAelen cTell  HDHMCHCHUS. MO cTell MPUMEHEHHUs MO- o0JacTeit mpUMeHECHUs
uH(OpMaLHIO, T0- IIMHHOTO 00Y4EHHs 1 aJropuTMOB MaIlIWH- . P JleJIel U aJIrOPUTMOB MOZEJIEN U aITOPUTMOB
Jeneii M anropuTMOB
JIy4CHHYIO U3 pas- HOTO O0yYCHHS 6 MaIIHHHOTO O0yYCHHUS MAaIIAHHOTO O0yJICHUS
HBIX UCTOYHHUKOB, B MAIIMHHOTO O0Yy4CHHA
O ymers (V1) ouenn- He €eT OUEeHUBaTh | YacTUUHO €eT oue ymeer - Ha  xopouiem B coBepiieHcTBE MOXKET
TPeCOBAHAAMI H Bath MPUMEHHMOCTH 1 I/IM}S;/[-H/IMOCTL W Kauye- | HUBaTh II ZI\I\//IIGHI/IMOCTB YpoBHe OUCHHMBATH oueHI/IBIZlTL MIPUMEHH
YCIIOBHAMH 337191 | pagecTBO MOmENed W P . P - IPUMEHIMOCTh M Kade- P
CTBO MOJEJIEd M ajro- | ¥ KauyecTBO MoJeled U . MOCTh M KayecTBO MO-
QJITOPUTMOB  MAIIMH- CTBO MOJENEH M ayro- .
YK-1 PUTMOB  MAIIMHHOTO | aIrOPUTMOB MAIUIMHHO- Jlened W anropuTMOB
HOTO O0y4YCHHS PUTMOB MAaIIMHHOTO
o0y4ueHus ro o0yJ4eHus MaIIMHHOTO O0YYEeHUS
00yueHus
Brnanetr (Bl) HaBbI- Ha JIOCTaTOYHOM
He Brmameer naBbikamm | HemoctarouHo Brazeer B cosepmiencTBe Biajae-
KaMH BbIOOpa Moze- . YpOBHE BJIaJieeT HaBBI-
N BbIOOpa Mozened M | HaBBIKAMH BbIOOpa MO- . | €T HaBBIKAMH BBIOOpaA
Jel u  aIropuTMOB o KaMu BbIOOpa Mojeneif .
QITOPUTMOB MAIIMHHO- | Jefiel W  alropuTMOB MoJIeNIeil U aJTOPUTMOB
MAIIMHHOTO 00yYeHUs U aJropuTMOB MAIIHH-
ro oOydeHHs B COOT- | MAIIMHHOTO OOyYEHUs B MalIMHHOTO O0y4YeHUs B
B COOTBETCTBHH C HOTO OOy4YeHHs B COOT-
BETCTBHH C TPeOOBaHU- | COOTBETCTBUH C TpeOO- COOTBETCTBHH C Tpebo-
TpeOOBaHUSIMH u BETCTBHH C TpeOOBaHU-
SIMU W YCJOBUSMH 3a- | BaHUSMU M YCIOBUSIMHU BaHUSIMH M YCJIOBUSAMHU
YCIIOBUSIMU 33J]a41 SIMM U YCIIOBUSIMH 33/1a-
Jlauu 3a/1a4u . 3a/1a4u
IIKC-3 IIKC - 3.4 Ycnew- | 3nats (32) AutoML- He 3naer AutoML-

HO TpPHUMEHSET OcC-
HOBHBIC METOIBI H
MPHUHIUIEL  TPOTO-
TUIIMPOBAHUS, TIPO-

IOAXOJbI U ITIOHU-
MaTh OrpaHUYCHUS B
HX MMPUMEHCHUN

IOAXO0bI U ITIOHUMAaThb
OrpaHHUYCHUSA B UX
MNPUMCEHCHUU

JeMmoHCTpupyeT ua-
CTHYHBIC 3HAHUS
AutoML-ttogxonoB u
MIOHMMAEeT OrpaHuyde-
HHS B UX IPUMEHCHHUH

JleMoHCTpHUpYET H0OCTa-
TOYHbBIE 3HAHUS
AutoML-ttogxo10B 1
MTOHUMAET OTPaHUYe-
HUS B UX IPHUMCHCHHUH

JeMoHCTpHpYeT HC-
YepPIBIBAIOIINEC 3HAHUS
AutoML-rogxonoB u
MTOHUMAET OTpaHUYe-
HUS B UX TPUMCHCHHUU
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eKTUPOBAHUS U TH-
3ailHa Uil paspa-
6otkxu NC

Vumets (Y2) Hactpau-
BaTb OKPYXXEHHE W
IcaTh production
KOJ, NpUMEHATh baii-
€COBCKHE METOJIBI
MAaIIHHHOTO O0YYeHNUS

He ymeer nactpauBathb
OKpYXCHHE U TIHCaTh
production xox, mpu-

MeHATE  baliecoBckue
METOABI  MAIIHHHOIO
o0ydeHus

Yactuuno yM€EeT
HacTpauBaTh  OKpYXKe-
HUe u ucaTh

production kox, mpume-
HATH baiiecoBckrue Me-
TOIBI MAIIMHHOTO 00Y-
YEHUS

YMmeer Ha XopoleMm
YpOBHE HACTPaWBaTh
OKpY)KEHHE€ H IIHCaTh
production kom, mpume-
HATh baiiecoBckue Me-
TOIBl MAIIMHHOTO 00y-
YEeHUS

B coBepieHcTBE MOXET
HacTpamBaThb  OKpYye-
HUe u mcath production
Ko, NpuMeHsTh baiie-
COBCKHE METOJBI Ma-
IIMHHOTO 00y4YeHHS

Bmanetr (B2) HaBbI-
KaMd pCIICHUS He-
CTaHIApTHBIX  3ajad,
CBS3aHHBIX C PEKO-
MEHJIATCIBHBIMU  CH-
CTEeMaMH, BPEMCHHBI-
MU psiiaMu 1 rpadamu

He Bnageer HaBbIKamMu
peLIeHUsT HecTaHIapT-
HBIX 3ajJ]a4, CBS3aHHBIX
C pEKOMEHJATeNIbHBIMU
CHCTEeMaMH,  BpEMeH-
HBIMH psilaMH M Tpa-
thamu

Henocrarouno Bnaneer
HaBbIKAMU peueHus
HECTaHJAapPTHBIX 3ajad,
CBSI3aHHBIX C PEKOMEH-
JaTeNIbHBIMA ~ CHCTEMa-
MH, BPEMEHHBIMHU DsiJia-
MU H Tpadamu

Ha JIOCTaTOYHOM
YPOBHE BJIaJIe€T HAaBbI-
KaMH pelleHus] HeCTaH-
JapTHBIX 3aJa4, CBA-
3aHHBIX C pPEeKOMeHJa-
TEIbHBIMA CHCTEMaMH,
BPEMEHHBIMH pSAIaMU U
rpadamu

B cosepuieHcTBe Biaje-
€T HaBBIKAMHU pPEIICHUS
HEeCTaHAAPTHBIX 3ajad,
CBSI3aHHBIX C PEKOMEH-
JaTelbHBIMH ~ CHCTEMa-
MH, BPEMEHHBIMU psJia-
MU U Tpadamu
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Ne
/1

HasBanue y4e6HOTO0, y4eOHO-METOIMYECKOTO
W3JIaHUs, aBTOP, U30aTeIbCTBO, BU H3IaHHU,
TOJ M3JaHHs

KomnuectBo
9K3EMIUIIPOB B
BUK

KonTunrent
oOyJarormuxcs,
HCTIONB3YIOIMINX
YKa3aHHYIO JH-

TepaTypy

Obecneuen-
HOCTh 00yuaro-
LUXCS JTUTEpa-

Typoii,
%

Hannawne snek-
TPOHHOTO Ba-
puanra B 9bC

(+/)

Jlonna, A. AnroputMbl 00y4YeHHUS C MOAKpEI-
nerneM Ha Python : pykoBoncto / A. JloHma ;
nepeBon ¢ aHrimiickoro A. A. CiuHKHHA. —
Mocksa : JIMK IIpecc, 2020. — 286 c. —
ISBN 978-5-97060-855-5. — Texkct : amek-
TpOHHEIH // JIaHB : 3MEKTPOHHO-OMONHOTEYHAS
cucreMma. — URL:
https://e.lanbook.com/book/179495

Op*

30

100

Momnapx, P. MammHaHOe 00yueHHe ¢ y4acTHeM
yestoBeka / P. MoHapXx ; IepeBo/ ¢ aHTJIMHCKOTo
B. 1. baxypa. — Mocksa : JIMK IIpecc, 2022.
— 498 c. — ISBN 978-5-97060-934-7. —
Teker : anexTpoHHbI // JlaHb : 3JIEKTPOHHO-
OoubnmoTeuHas cucrema. — URL:
https://e.lanbook.com/book/241211

Op*

30

100

Mbppdwu, K. I1. BepostHocTHOE MammHHOE 00Y-
yerne. Beenenne / K. 1. Mapdu ; mepeBoxn ¢
anrnuickoro A. A. CiunkuHa. — Mocksa :
JMK Tlpecc, 2022. — 940 c. — ISBN 978-5-
93700-119-1. — Tekcr : aneKTpoHHBIH // JlaHb
: 9JICKTPOHHO-OuOIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/314891

Op*

30

100

Xytrep, @. BBeneHue B aBTOMaTU3UPOBAHHOE
MatHHOe 00yueHue (AutoML) : cipaBo4HUK /
@. Xyrrep, JI. Korrxodd, X. BanmopeH ; me-
peBox c amrimiickoro B. C. SnenkoBa.. —
Mocksa : MK IIpecc, 2023. — 256 c. —
ISBN 978-5-93700-196-2. — Texkct : aiek-
TPOHHBIH // JIaHP : 3TMEKTPOHHO-OMONHOTEUHAS
cucTema. — URL:
https://e.lanbook.com/book/348104

Op*

30

100

OP* — 3JeKTpOHHBIA pecypc s aBTOp. IMOJb30BATENCH TOCTYIEH
nor/Anekrponnyto oubnmmorexy TUY http://webirbis.tsogu.ru/

yepe3 OJEKTPOHHBIA Karta-
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