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Pasznen 1. LIEJIb OCBOEHUS JJUCLIUTUIUHDI

Ilenpr0 OCBOEHUSI MHUCLMWILIMHBI SIBJSIETCS] JOCTUXKEHHE IJIAHUPYEMbBIX PE3yJIbTaTOB OOYYEeHMS,
cooTBeTCTBYOMKX ycTaHOBNeHHBIM B OIIOIT nHankaropam HOCTHKEHUST KOMITETCHIIMIA:

Kon u HaumeHoBaHue
KOMIIETEHLIUUA

Kon u HaumeHoBaHue
WHJIUKATOpa AOCTHIKEHUS
KOMIIETEHIIUU

PesynbraTer 00yueHust

1. IIK-5 Crocoben
amanTUpoOBaTh U
NPUMEHSITh METOMbI U
AJITOPUTMbI MALTUHHOTO
OO0y4eHHs AJIs PELICHUs
NPUKJIAAHBIX 337134 B
Pa3TUYHBIX MPEIMETHBIX
o0macTsix

IIK-5.1 CtaBuT 3ama4u no
aZanTaiuy Win
COBEPIICHCTBOBAHUIO
METOIOB M aJITOPUTMOB JIJIsI
peleHus: KOMITIeKca 3a1a4
NpeAMETHOH 001acTH

3HaHusi: Kiaccel METOIOB 1 aIrOPUTMOB
MAIIUHHOTO O0y4YeHuUs

ymenusi: CTaBUTh 3a/1a4H U
aanTUPOBATh METOABI M ATOPUTMBI
MAIIUHHOTO O0y4YeHuUs

HABBIKHM: Y MEHHE CTaBUTh 33/1a4H I10
alanTalyy WA COBEPLICHCTBOBAHHIO
METOOB M aJITOPUTMOB JJISI PEIICHUS
KOMIUTEKCA 33724 peIMeTHON obnactu

2. I[IK-6 Crnocoben
PYKOBOAUTH MPOEKTAMH IO
CO3/TaHHIO0 CHCTEM
HUCKYCCTBEHHOTO
WHTEJJICKTA C
MPUMEHEHUEM HOBBIX
METOIOB M aJITOPUTMOB
MAIIHHHOTO O0YYEeHHs CO
CTOPOHBI 3aKa3urKa

[IK-6.1 PyxoBoaur
pa3paboOTKOH apXUTEKTYPHI
KOMILIEKCHBIX CUCTEM
HCKYCCTBEHHOTO
UHTEJUIEKTa CO CTOPOHBI
3aKa34MKa

3HAHHS: BO3MOXXHOCTH COBPEMEHHBIX
UHCTPYMEHTAJIbHBIX CPEJCTB U CUCTEM
NPOrpaMMHPOBAHHMS AJIsl PELISHUs 33124
MAIIUHHOTO O0y4YeHuUs

ymenus: [IpoBOAUTE CPaBHUTEbHBIH
aHaJIN3 U OCYIIECTBIIATH BBIOOP
UHCTPYMEHTAJIbHBIX CPEICTB sl
peLIeHus 3a1a4 MALIMHHOTO O0yUYeHHs
HaBbiku: CrIOCOOHOCTh PYKOBOJIUTH
pa3paboTKOI apXUTEKTYPBI
KOMITJIEKCHBIX CHCTEM UCKYCCTBEHHOT'O
HHTEJJIEKTA CO CTOPOHBI 3aKa34nKa

IIK-6.2 Ocyiectsisier
PYKOBOACTBO CO3/1aHHEM
KOMILJIEKCHBIX CUCTEM
HCKYCCTBEHHOI'O
UHTEJJIEKTa C IPUMEHEHHEM
HOBBIX METO/IOB U
aJrOPUTMOB MAILIMHHOTO
oOyueHus

3HaHuA: OyHKIHOHAIBHOCTD
COBPEMEHHBIX HHCTPYMEHTAJIbHBIX
CPEICTB U CUCTEM IIPOrpaMMHUPOBAHUS B
o0JacTu co3gaHus MOJeNel 1 METOAOB
MaIIMHHOTO 00yueHus [TpuHLMITBI
MOCTPOEHUSI CUCTEM HCKYCCTBEHHOTO
UHTEJIEKTa, METO/bI U MOAXObI K
MJIAHUPOBAHUIO U peau3aliii IPOEKTOB
M0 CO3aHUI0 CUCTEM UCKYCCTBEHHOIO
UHTEJIEKTa, METO/Ibl HHTEJUIEKTYalbHOIO
IJIAHUPOBAHUS SKCIIEPUMEHTOB
ymenusi: [IpuMeHsATb cOBpeMeHHbIe
UHCTPYMEHTAJIbHBIE CPENICTBA U CHCTEMbI
POTPaAaMMHPOBAHUS TSI Pa3paboOTKU
HOBBIX MOJiesiel U METOA0B MAILIMHHOIO
oOydeHust

HaBbiku: CrIoCOOHOCTH OCYIECTBIIATD
PYKOBOJICTBO KOJUIEKTUBHOHN MPOEKTHOM
JEeATENBbHOCTBIO JJIs1 CO3AaHMUs,
MOJJEPKKU U UCHIOJIb30BaHUS CUCTEM
HCKYCCTBEHHOI'O HHTEJIJIEKTa

Pazpen 2. MECTO JUCHUITJIMHBI B CTPYKTYPE OITOIT

JlMcUuIuInHa OTHOCUTCS K 4acTH, (POPMUPYEMOH yuacTHHKaMH 00pa30BaTeIbHBIX OTHOLICHUH

OIIOIL




JucuumuiiHa siByisieTcst 00s3aTeIbHON

Uzydaemasi OUCUMIUIMHA SIBJSIETC OCHOBOW JUII TPONOJDKEHUS (POPMHUPOBAHUS yKa3aHHBIX
KOMIIETEHIIMH B CJIEAYIOUIMX mNpakTukax: [IpomsBoncTeeHHass mnpakrtuka.llpaktika mo mpodmumo
npodeccuonanpHoil aestenpHocTH (IIK-5), IIpousBoncTeenHas npakTuka.llpaktuka mo nmpoduro
npodeccuonanpHoi nesrenvHocTH (I1K-6), IIpennumomuas npaktuka (I1K-5), [penaunnomuas
npaktuka (IIK-6); rocymapcreenHoii urorosoii arrecrauuu B (opme: Iloaroroska k mpouenype
3aI0UTHl U 3alUTa BBIMTYCKHOW kBanudukanuonHon padortsl (IIK-6), IToaroroBka k mpoueaype
3aI0UTHI M 3aIUTa BBITYCKHON KBanmnpukannonHoi padotsl (IIK-5)

Pasnen 3. OIIMCAHUE OBPA30BATEJIbHBIX TEXHOJIOI M

Jns GopMupOBaHUs 3asBICHHBIX KOMIIETCHIIUH HCIONB3YIOTCS METOAOJOIMYECKHE TEXHOJOTHH,
peanusymomue AesTENbHOCTHBIN, JUYHOCTHO-OPUEHTHUPOBAHHBIN, NPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BL.

OCHOBHBIMH CTPATETUYECKUMH TEXHOJIOTUSIMU SIBJISIFOTCS . JIEKLIMOHHBIE 3aHATHSI, TPAKTUUECKUE
3aHSITHSI, TPOLIEAYPHI CAMOOOYUYEHUS

Ha npocTmkeHHe KOHKPETHBIX Liejell OOy4YeHHsl HAmpaBiIeHbl MPUMEHSEMbIE TaKTHUYECKUE
TEXHOJIOTHU: case-study, 3aaHus, Ki1acCUu4IecKas JICKIIHsi, MPOOIeMHast JISKLIUS

Pasnen 4. COJAEPYKAHUE JIUCLIATLIMHBI

2 cemecTp

. Konnuectso | PopMupyemeie
Buae! u TeMaTHKa 3aHATHI

4aCcoB KOMIIETEHLIMH
BBEJAEHUE 8 MAINTMHHOE OBYUYEHHE 54 IIK-5, TIK-6
Jlexiusi. OCHOBHBIE MMOHSTHS ¥ MUPAMU/IA 337144 MAITTHHOTO 2

obyuenusi. Mammnnoe odyvuenue u M. Apxurekrypa cucrem UL

Jlexnus. ITocTtaHOBKM 33724 perpeCCUOHHOrO aHalu3a U 2

knaccudukanuu. [TocTaHOBKY 3a/1a4 aHANIN3a CTPYKTYPhI TAHHBIX U
knacrepusauuu. [Ipumepst 3a1a4d u3 0061acTi GUHAHCOB U
OKOHOMUKU. HOI[XOI[bI K UX PCLHICHUIO.

Jlextus. Coop, punmbTpaiys, MOATOTOBKA U TPEABAPUTETbHBIN 2
aHaJu3 JaHHBIX. Pa3MeTka MaHHBIX U1 MOCIEAYIOLIEro
IPUMEHEHUSI METOJIOB OOVUEHHSI ¢ VUUTEIIEM.

Jlexumst. OHTONOTMSA peaMeTHON obmacTu. I'padbl 3HAHMA. 3
[Ipumenenue rpadoB 3HAHUI IS pelneHus 3aaa4. M3pnedenue
3HAHMI U3 JaHHBIX.

[IpakTudeckoe 3anstue. Pa30op mpuMepoB 3a1a4, BOSHUKAIOIINE 2
IPU IOCTPOCHUH (PIHAHCOBO-3KOHOMUYECKHX CUCTEM

[IpakTudeckoe 3aHsATHE. 3HAKOMCTBO CO CPEIOM PEIICHUS 3a7a4. 2
Jupyter notebook. Google Colab. Micnionb3oBaHue roTOBBIX

pelIeHUI.

[IpakTrueckoe 3ausTHE. M3ydaem 0a30Bble KOHCTPYKIIMHU SI3bIKA 2
Python. PaboTa ¢ KOJJIeKIMSIMH JaHHBIX.

IIpakTuueckoe 3aHsATHE. UT€HNE TAHHBIX U3 Pa3IHYHBIX 3

HUCTOYHMKOB, B TOM YHUCJIE U3 PEMIO3UTOPUEB JAHHBIX.
[IpenBapurenbHblil aHATU3 AaHHBIX. bruOnmuorexkn pandas u
matplotlib.

3amaHus Ui CAMOCTOSITENIbHOM padOThI, B TOM UHCIIE BBIITOJHEHHE
TecThl KOHTPOJISI yCBOSHUS TEOPUHU

IIpakTuueckue 3agaHus

Keric 36

Pemenne 3a1a4 MAIIMHHOTO 00Y4eHHsI 54 IIK-5, TIK-6




Jlekuus. Pelenue 3anad perpeCCHOHHOIO aHaIn3a

Jlexums. Pemnenne 3agay kiaaccupuKaum

Jlexuus. CHukeHNE pa3sMEpHOCTH. AHANINU3 CTPYKTYPbI AAHHBIX

Wl Wl W] Ww

[IpakTuyeckoe 3ansTre. PereHue 3ama4 perpecCHOHHOTO aHAIN3a
¢ ucnoJjipzosanuem oubymoreku skikit-learn

[IpaxkTrueckoe 3aHsTHE. Pemenne 3anayd KiaaccupuKaum ¢ 3
ucnonb3oBaHneM bubnmnoreku skikit-learn
IIpakTuueckoe 3ansATHE. Pelnenue 3a1a4 CHUXKEHUS Pa3MEPHOCTH U 3

KJIACTEPU3AIUN C UCIIONb30BaHueM Oubauoreku skikit-learn

3amaHust U1 CAMOCTOSITENIbHONM padOThI, B TOM UHCIIE BBITOJHEHHE
TecTrl KOHTPOJISI YCBOSHUS TEOPUHU

IIpakTuueckue 3aganus

Keric 36

WHuas koHTakTHAs padora: 0

Pazpen 5. METOJUYECKHUE VKA3AHUA JUIA OBYVYUAIOIIMUXCA I10 OCBOEHUIO
JUCHUTIIIMHBI

UzydeHne OUCIMIUIMHBI PEKOMEHAYETCS HaudaThb C O3HAKOMJIEHHs ¢ paloueil mporpammoHn, ee
CTPYKTYpOH U cCOAep’KaHWeM pas3fenoB. Y4eOHBI MaTepuan CTPYKTYpUPOBAH, H3y4YEHHE
JOUCLIUIUTMHBI OCYLIECTBIISAETCS B TEMAaTHUECKON MOCIEI0BATENbHOCTH.

Kypc cocrout u3 nByx monyneit. Kaxxapiii Mmoaynp BkirodaeT B ceds Heckoyubko TeM. OcBOeHHE
KaKJI01 TE€MBI COCTOHUT u3 CIENYIOIINX pabort:
- pa60Ta C JICKIUAMU, JOMOJIHUTCIBHBIM TCOPETUYCCKUM MATEPUATIOM,

- 3aKpeIUIeHHe HOBOIO MaTepHajia ¢ UCIIOIb30BAHUEM TECTa TeMBbI (5-7 TECTOBBIX 3aaHUN),
- BBIITIOJIHCHHUE MPAKTHYCCKUX SaHaHHfI.

B xoHIe kaxgoro Momyis OOydYaroIIMICsS BBIMOJHAET UTOrOBOE 3afaHue pasjena - KeiicoBoe
3a/laHKe C HCIOJIb30BAaHUEM BCEr0 U3y4€HHOIO MaTepuaa.

[IpakTuueckre 3afgaHUsi U KEHChl BBIMOJHAOTCS C HCMOJb30BaHHeM OecriatHoro [1O -
uHTepnperaropa Python-3 u 6ubiamorexn mammHHOrO 0Oyuenus skikit-learn u BcmomorareabHBIX
oubmorek paboThl ¢ MaccHMBaMH NaHHBIX W Tpadukamu numpy, pandas, matplotlib, scipy.
Hcnonesyercs cpena seruucienuii Jupyter Notebook mim PyCharm.

3aHATHA JIEKHHOHHOT0 THNA JAOT CHCTEMATH3HUPOBAHHbIE 3HAHUS IO  JUCHHILIMHE,
KOHLIGHTPUPYIOT BHHUMaHME Ha Hauboiee CIOXKHBIX M BaXKHBIX Bompocax. Cremyer Hadarthb
OCBOCHHE IUCLMILIMHBI C H3yYeHHUs] OCHOBHBIX IOHSATHI M TOCTAHOBOK 3a7a4 MAIIMHHOTO
oOy4yeHns. 3HaHHWE ITOCTAHOBKH 3a7a4d M TpoljeM momdopa METONOB PEIIeHHs IO3BOJHUT B
OambHEHIIeM  JIErKO OPUEHTHUPOBATBCSI ~ NPU  PEUIEHHH  MNPAKTHYeCKHX  3ajad.
ITonroroBka K 3aHATHAM MPAKTHKH BKIFOYAET O3HAKOMIIEHHE C IUIAHOM MPAKTHYECKOTO 3
aHATUSA, PadOTy C KOHCIIEKTOM JICKIHA, PabOTy € 3JIEKTPOHHBIMHU PECYypCaMu Kypca: MPOXOKICHHE
TECTa TEMBI, BBIIOJIHEHUE MPAKTHYECKUX 33aJaHUH TEKyIed TeMbl, paboTy ¢ yueOHOH U y4ueOHO-
METOAUYECKOUN TUTEPATYpPOH Kypca.

HpI/I BBITTIOJTHEHUH KENWCOB PEKOMEHAYETCA AOMOJIHUTCIIBHO MO3HAKOMUTBCA € PEKOMCHAYEMbIMU
Hay4YHbIMHU CTATbAMU, PCKOMCHAOBAHHBIMU B METOAUYCCKHUX MaTCpUuajiax TCMbI.



[TepronnyHOCTH TIpOBENEHUS, (POPMBI TEKYLIEr0 KOHTPOJS YCIIE€BAEMOCTH, CUCTEMa OLICHUBAHUS
XOJla OCBOEHUSI IUCIMIUIMH NPEACTaBJIeHbl B pabodeil mnporpamMme. YCIOBUS aTTECTALUU
NPUBEACHBI B TEXHOJIOTHYECKON KapTe, BXOASIIEH B cocTaB pabodel mporpaMMbl JUCITUITIIHHBL.

Pazpen 0.

MATEPHUAJIBHO-TEXHUYECKOE 151

OBECITEYEHUE JUCLIATLIMHEI

6.1. YuebHO-MeTOnMUEeCKOe obecrieueHue

YUYEBHO-METOJJUYECKOE

KonuuectBo
BKSGMHJ'IﬂpOB II€YaTHBIX

NelNe Cnmcok UCIoNIb3yeMOH JTUTEPaTyPhl M3HAHHH, HMEIOLMXCS B
n/m y patyp oubnuoreke, UK
3JIEKTPOHHBIN apec U3gaHus
(pecypca) B cetu MuTepHeT
YUEBHBIE, YYUEBHO-METOJAUYECKHWE 1 HAYYHLIE U3JAHUA
1. |Ecunos, bopuc AnekceeBud. MeTonbl HCCAEIOBAHUS 6

oneparuii [Tekct] : yueb. mocodbue / b. A. Ecunos. Cankr-
etepGypr [1 ap.]: Janb, 2010. - 253 ¢. ISBN 978-5-8114-
0917-4. DK3eMIUBIPBL. BCEro O.

2. |Ecunos, b. A Meroapl uccnenoBaHus —omnepauuii
[Dnextponnslil pecypc] : yduebnoe mocodue / b. A. Ecumos. | https://e lanbook.com/books/
2-e w3n., ucnp. u gomn. Cankr-IlerepOypr: Jlanp, 2013. - 304| element.php?pll 1d=68467
c. ISBN 978-5-8114-0917-4.
3. |Pyrkosckasa, J[lamyta. HelpoHHble ceTH, TI€HETHUYECKHE 4
anroputmbl U HedeTkue cuctemsl [Texcr] / JI. PyTkosckas,
M. Ilununeckuii, JI. PytkoBckuit ; mep. ¢ mom. H. I
Pynunckoro. M.: I'opsiuast nunusa - Tenekom, 2007. - 383 c.
ISBN 5-93517-103-1. Dk3eMIUBsIpeL: Bcero 4.
4. |Xaiikun, Caiimos. Heitponnslie cetu [Texkct] : IlonHblil kype 8
/ C. XatikuH ; [mep. ¢ aaria. H. H. Kyccynb, A. 1O. IllenecToBa
; mog pea. H. H. Kyccyns]. 2-e u3n. Mocksa [u 1p.]:
Busbsimc,  2006. - 1103 c¢.  ISBN  5-8459-0890-6.
DJIEKTPOHHBIE OFPA30OBATEJILHBIE PECYPCHI
1. |Scikit-learn: Machine Learning in Python, Pedregosa et al.,
JMLR 12, pp. 2825-2830, 2011. https://jmlr.csail. mit.edu/pap
ers/v12/pedregosal 1a.html
2. |MammuaHOe OOy4yeHHEe U HEHpOCEeTeBOW aHaTu3 JaHHBIX B
Python https://mooped.net/course/vie
w.php?id=393
3. [IIporpammupoanue B Python u MeTobI BBIMUCTEHUH
https://mooped.net/course/vie
w.php?1d=351
4. |Boutaba, R., Salahuddin, M.A., Limam, N. et al. A
comprehensive survey on machine learning for networking:| https://jisajournal.springerop
evolution, applications and research opportunities. J Internet|en.com/articles/10.1186/s131
Serv Appl 9, 16 (2018). https://doi.org/10.1186/s13174-018- 74-018-0087-2
0087-2
5. |API design for machine learning software: experiences from

the scikit-learn project, Buitinck et al., 2013.

https://arxiv.org/abs/1309.02
38




6.2. MatepuanbHO-TeXHIUECKast 0a3a v mporpaMMHoOe o0ecrieueHue

NeNe | Aymuropun ans npose- | IlepedeHb OCHOBHOTO 000pyIOBaHHS IIporpammuoe
n/n |neHust yueOHbIX 3aHSITHH, o0ecrieuenue
CaMOCTOSITENILHOU pado-
ThI U IPOBENIEHHSI TOCY-
JApCTBEHHON UTOrOBOM
aTTecTaluu
1. 517 (D ITepconanpupiii  kommetotep 1 (1),|Microsoft Windows
ITepconanpueiii kommnerotep 2 (20),|Enterprise, Microsoft

Kommuekr yuebnoii mebemn (1)

Office Standard, AreHT
Dr.Web, Microsoft Visual

Studio Enterprise,
Kommiekr 110 ISt
pereHust OCHOBHBIX

I1OJIB30BATCJIbCKUX 3aJa4

Pazmen 7. ®OPMbl KOHTPOJIA OCBOEHHUA MUCLHUIUIMHBI, ®OHJ, OLEHOYHbIX

CPEJICTB

KpI/ITepI/II/I OLCHUBAHUA UHOAUKATOPOB AOCTUKCHUA KOMHeTeHL{I/Iﬁ HaIrpapBJICHbI Ha:
- YCBOGHHE TEOPETHYECKOro Marepuajia (00beM 3HaHWH, ryOHMHA YCBOEGHHS), MPEAyCMOTPEHHOIO
paboueii mporpaMMoii,
- YMEHUE U3JlaraTb MaT€puajl ("IeTKOCTb, rpaMOTHOCTDE U3JIOKCHHUA MAaTCpUalid, TOUHOCTD U MOJIHOTA
BOCIIPOU3BEACHHS y4eOHOro MaTepuana);

- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHUS NIPU PELICHUH MPAKTUYECKUX 3aJaHUN.
IIIxama OLCHUBAaHUS MPEACTABIICHA HUXKE.

YpoBeHb
cOopMHPOBAHHOCTH IMIxana
Kpurepun ouenusanus
3JIEMEHTOB OLICHUBAHUS
KOMITETEHLIUH
IToporossiit OObyuarommiicss WMeeT 3HAHHMSA OCHOBHOTO MaTepuana,| yaooBierT-
YPOBEHb MNPOSIBJISIET YMEHHE JIOTUYHO €ro Hu3jaraTb, HO MOXET| BOPUTENBHO
JOMyCKaTb  HETOYHOCTH B U3JIOKCHUM  MaTepuana,
HEOCTATOYHO TPaBHIIbHBIE (OPMYJIUPOBKH, HCIIBITHIBACT
3aTPYAHEHUS B BBINOJIHCHUH MPAKTUYECKUX 3aJaHUN.
[IpoxsunyTelii  |OOy4aromuiicss TBEpAO 3HAET MPOrPAaMMHBIM MarepHal,| XOpOIIO
YPOBEHb U3JIaraeT €ro rpaMOTHO M IO CYLIECTBY, HE IOMyCKaeT
CYLIECTBEHHBIX HETOYHOCTEHW B OTBETE HAa BOIPOC, MPABUIIBHO
MPUMEHSET TEOPETUYECKHE IIOJOXKEHHsI TpPU  PELICHHUH
NPAaKTUYECKUX BOIMPOCOB W 3a/1a4Y, BJaAeeT HEOOXOAMMBIMU
HABbIKAMH U IPUEMAaMH UX BBIIIOJHEHHUS
Boicoknii yposeHb |OOyvaromuiicss riyOOKO M NPOYHO YCBOWJI TMPOTPAMMHBIN|  OTJIIMYHO

MaTepHaj, I'PpaMOTHO M JIOTMYECKH CTPOHHO €ro Hu3Jjaraer,
JlaeT UCUEPIbIBAIOINE OTBETHI HA MOCTaBJEHHbIE BOIIPOChL. B
OTBETE TECHO YBS3bIBAETCSl TE€OPUS C MPAKTUKOW, NMPH 3TOM
oOyvaromuicss He  3aTpyAHsAETCss C  OTBETOM  IIpHU
BUJIOU3MEHEHUN 3aJaHNsA, CBOOOIHO CIIPABIISETCS C 3a1a4aMH,
BOMPOCAMM M JPYTMMH BHUJAaMU MPUMEHEHUs 3HAHUIA,
MOKa3bIBAET 3HAKOMCTBO C MOHOTpaU4ecKOH JUTEPaTypoi,
NEPUOAUYECKUMH W3JAHHUSIMH, TPABHIBHO OOOCHOBBIBAET
NPUHSTBIE pEIeHHs, CBOOOJHO BIAAEeT Pa3HOCTOPOHHUMHU
HaBBIKAMH, MPHEMaMH BBIOJHEHUS IPAKTUIECKUX padoT




7.1. Texymuii KOHTPOJb yCIEBAEMOCTU

Tekymuii KOHTPOJb yCHEBAEMOCTH OOECIeYMBaeT OICHWBAHUE XOJa OCBOCHUS JUCIUILTHHBI
(MonyJisi) ¥ MPOW3BOMUTCS C IPUMEHEHHUEM TEXHOJIOTUU PEHTHHIOBOTO KOHTPOJISI B COOTBETCTBHU
C TEXHOJOTMYECKOW KapTOH IUCUUIUIMHBL IlOpsAnok COCTaBieHHs] TEXHOJOTHMYECKOH KapThl U
QNITOPUTM  TIPOBEACHHSI MPOLEAYPhl OLEHWBAHWS BHUIOB JAESITEIBHOCTH  OOyYaIOIIUXCS,
HATIPABJICHHBIX HA OCBOCHHME 3HAHWMN, YMEHHWI, HABHIKOB W/ WM ONbITA ACSITEIbHOCTH, IO

HAKOMUTEJILHOW cucTeMe B Oajutax yCTaHaBIMBAeTCs moyoxkenueM o cucteme PUTM B ®I'BOY
BO «III'TY»

7.2. IIpoMeKyTOUHAs aTTecTalusl O0y4aro X Csl
[IpomekyTounas aTrecTamnysi OOy4arOLUINXCsl HAlpaBjieHAa HAa OLICHUBAHUE PE3yJIbTATOB OOyUYEHHS
N0 AUCUHUIUINHE (MOIYJIIO) U IPOBOJUTCS C HCIIOJIB30BAaHUEM (POHIOB OLIEHOUHBIX CPENCTB.

IIpumepsl THUMOBBIX KOHTPOJBHBIX 3amaHWii W3 0a3bl (OHAA OLEHOYHBIX CPENCTB IO
o0pazoBaTesIbHON POrpaMMe.

Pa3nen 1. Beegenne B mamunHoe o0yueHue

Iloporosulii ypoBeHD.

Bbibepute Hanbosiee TouHOe onpeaeneHne MmallMHHOro obydeHua (U3 ypoka 1.1)

Bbibepute oaunH OTBET:

MammuaHOe 00yUCHHE - 3TO KOTIA KOMITBIOTEPHAS IPOrpaMMa PEIacT HEKOTOPYEO 3a1a4y, 00y4asch Ha OIBITE B
COOTBETCTBHH C HEKOTOPBIM KPHTEPHEM KauecTBA PadOTHI.

ManmHHOe 00YUeHHE - 3TO KOTa KOMITBIOTCPHAS MPOTpaMMa PeIIaeT HeKOTOPYEO 3a1a4y, 00y4asch Ha
HAKATTHBACMBIX JAHHBIX

ManmHHOe 00YUeHHE - 3TO KOTAa KOMITBEOTCPHAS MPOTpaMMa PeIiaeT HeKOTOPYIO 3a1a4y, 00y4asch Ha
JIAHHBIX, ONTHMH3HPY S CBOC PEIICHHE B COOTBETCTBUH C HEKOTOPBIM KPUTCPHEM KAUCCTBA PAOOTHL.

MawwmHHoe o6yyeHme - 3TO KOrAa KOMMbIOTEPHAS NporpaMmma peLlaeT HEKOTopyto 3agady, obydyasch
Ha onbITe, ecnu €& paboTa No PeLLEHUNIO 3TOW 3aAaun yIydLaeTcs C ONbITOM B COOTBETCTBUN C
HEKOTOPbIM KPUTEPUEM KauyecTBa paboThbl.

MpoABUHYTLIN YPOBEHL

Onpep,enMTe - Kakme 3ajgavun n3 nepedmncneHHblX OTHOCATCA K TUny 3aaad 06yqu|/|$| cyduTenem
Bb|6ep|/|Te OAWH NN HECKONBbKO OTBETOB!:

Bbl cosganu oHnanH-kypc 1 3anyctunum ero B 3Tom cemectpe. OgHako pesynbtarbl obyveHuns
CTYAEHTOB Ha KypCe CMULLKOM pasnunyatoTcs. XoTenock bl MOHATE - B YEM MPUYUHBI TaKUX
pasHbix pesynbTaToB? KTo Takme otcramowme? U kak ¢ HAMKM NocTpouts paboTty?

MNocneaHee Bpemsi onepaTopbl Baller opraHm3anum He CnpaBnsloTCs C NOTOKOM 3MEKTPOHHbIX
nMcem C Bonpocamu OT KeHToB. HyxxHo nonpoboBaTtb NOCTPOUTL CUCTEMY
aBTOMaTU3MPOBaHHbIX OTBETOB Ha TUMOBLIE 3anpockl rpaxaaH. Bel nonyyunu sagaHue BbiSBUTb
TUMbI 3aNPOCOB rpaaaH

MNMocneaHee BpeMsi CAULLKOM MHOIO CMamHbIX MUCEM K BaMm Havarno npuxoAuTb (KopnopaTUBHbLIN



hunbTp HE cnpasnseTcd), Bbl yCTanm nx yntatb U cknagbisaTe B nanky "Cnam". Pewmnn, y4to Bbl
camu cgenaete nporpammy, kotopas 6yaeT oTpmnbTpoBbLIBATL CNam, BCE, YTO HE CMOT
OThUNLTPOBATE KOPNOPATUBHBIN OUNBTP .

Bbl anpobuposann cBon oHnanH-kypc 6onee yem Ha 1000 cTyaeHTax, npoaHanusnposanu
3aKOHOMEPHOCTW OBYYEHUS 1 3agyManuch Hag Tem, YTobbl CO3AaTb NPOrpaMmy, KOTopasi CMOXET
AaTb 00paTHYIO CBA3b CTYAEHTY, YTOObI OH BUAEN - Ha KaKyH OL{EHKY OH BbIXOAUT Npwu
3aBEpLUEHUM AaHHOro Kypca, ecnu Tak byaeT npogomkaTe paboTaThb.

BbICOKUIA YpOBEHbL

CdopmynupyinTte 3agavy 13 Bawlen npeaMmeTHON obnacTu kak 3agady MaLMHHOrO obyyeHus ¢
yuntenem. Onpeaennte NCTOMHUK AaHHbIX, KPUTEPUIA YCTIELLHOCTM PELLUEHMNS 3aa4M.

Paspgen 2. PeweHue 3agay MawWmMHHOro oby4vyeHus

Bas3oBbIf YpOBEHD.

Ykaxute Bce 3agaum, KOTOPbl€ MMEET CMbICI N BO3SMOXXHO TPAKTOBaTb KaK 3ajadn KJ'IaCCVIq.)VIKaLlVIVIZ
Bb|6ep|/|Te OAWH NN HECKONBbKO OTBETOB:

3anoMHUTL LHU POXAEHVS U APYrUE AaHHble COTPYAHMKOB YHUBEPCUTETA

PacnosHaTb pyKOMUCHbIN TEKCT

MpoBECTU rPYNMUPOBKY yYaLLMXCS NO YPOBHAM 3HaHWI HAa OCHOBaHMM PE3yNbTaToB TECTUPOBAHMS,
€CNu 3apaHee BO3MOXHbIE YPOBHW 3HAHUIA HEU3BECTHbI

PeanusoBaTb Normyecknin BbIBOA, C UCMOMNb3oBaHUeEM 6a3sbl 3HAHUN

dunbTpOBaTh CNam, ECM 4OCTAaTOYHO 6OMbLIOE KONMYECTBO SMEKTPOHHBIX MUCEM YXKE BPYUHYHO
packnaccmuLMpoBaHo Ha crnam 1 He-cnam

OTmeTbTE ranoykamm TONbKO T€ NOCTAHOBKN 3a4au, KOTOpPbl€ MOXHO paccMmaTpmBaTb KaK 3ajadn
pPerpeccnMoHHOro aHanmaa

Bb|6ep|/|Te OAWH NN HECKONBbKO OTBETOB:

XUMUYECKNA NPOLECC B peakTope NpoTekaeT BO BPeMeHU. Yepes kaxayio MUHYTY nsMepseTcs
KOHLEHTPaLUSI XMMWYECKOro peareHTa B peaktope. VIaMepeHns BbINOMHSIOTCA C OnpeAeneHHon
TOYHOCTbIO. TpebyeTcs NOCTPOUTb 3aBUCUMOCTb KOHLEHTPaLUM OT BPEMEHU, KoTopasi bl cTapanack
NCcnpaBuTe OLIMGKN N3MepeHust (YyCTPaHUTb OLInBKN).

MmetoTes aanHble (PocT, Bec) ang 1000 ctygeHToB 1-ro kypca MNI'TY. TpebyeTcs HanTu 3aBUCUMOCTb



Pocta nepsokypcHuka oT ero Beca.

HaHbl 3HaueHus koadhdhuyneHToB a,b,c nonuHoma f(x)=a+b*x+c*x4 n s3HaueHne y. TpebyeTca HaNTK
MUHUMYM DYHKLUUK P(X)= (y - f(X))2.

MpoABUHYTLIA YPOBEHb.

MocTpouTb MHOroYNeH snaa
y(x) = a + b*x2,

ncnonb3yss MHK no Tabnmue ncxogHblx AaHHbIX:

X -1 0] 2
1

Y|-2| 3. -6
9

BbICOKMI YPOBEHbD:

Nmeetca obyqatowas seibopka:

Xirk3 k2o W B B
lain

Ytr}7. 41.5F F [7-4J23.
[ainj37 163 2.4|g.5 37 143

37 163 7

U TtecTtoBas BbIbopKa:

Xt -1 12 4
lest

Yt F |1.5013.
|est|g.5'63 56

3

Ctpoutca nuHenHas Mogernb



suaa ym(x)=a0+al x x+a2* x2+a3* x3+ad* cos(2* m* X) ¢ nomowysio MHK.

Ecnn nonbiTatbCs NOCTPOUTL NMMHENHYIO Mogernb "B Nob", NCNONb3ys HOPMAanbHYK CUCTEMY

ypaeHenuit FTF* a=FTY na o6yuatowyeit BbiGopke, To Hu4ero He nonyuurcs. Cuctema 6yaet
BbIPOXAEHHON.

HeobxoanMmo, MpuMeHsasa napameTp perynspusaumm alpha, nepenTu K peLLeHnto

perynspusosanHoii cuctemsi: (FTF+alphax Id)* a=FTY. Toraa pewwenue 6yger
CyLLIeCTBOBATD.

OnpeaenuTb ONTMManbHOE 3Ha4YeHNe napameTpa alpha, ecnv B KA4eCTBE Cnncka nccneagyembix
3Ha4YeHun napameTpa alpha ncnonobsosanca cnucok: [1.1, 1.2, 1.3, 1.4,1.5,1.6, 1.7, 1.8, 1.9].

B kauyecTtBe KpUTEPUS ONTUMAaNbLHOCTM UCMONL30BaNCs KPUTEPUA MUHUMYMA MaKCUMarbHOW

abcontoTHOM oLwmbkm Ha BCEW BhiBopke (BKMoyas n 0By4atoLLyto 1 TECTOBYIO): max|yk—ymk|.

B oTBeTe yKkasaTb onTumMarbHoe 3HavyeHne napametpa alpha
BbICOKMIA ypOBeHb

B nepvoa naHaeMUM BaxKHYO ponb CTano urpatb OHMnanH-obydeHue. [ins opraHusaymm yuebHoro
npouecca B 60MbLIOM KONUYECTBE CTarnu UCNONb30BaTbCA OHNawnH-kypcbl. OgHOM 13 3agay
NMOCTPOEHMS MHTENMNEKTYanNbHOro ThlOTOPa OHMNanH-00y4YeHMs, ABNSETCS 3aga4a nporHo3a
KOHEYHOro pesyrnbTara 00y4YeHUs Ha OHNaWMH-KYpCe: CMOXET N CTYAEHT YCMELIHO 3aBepLUnNTb
KYpC, B 3@aBUCUMOCTM OT €ro pesynbTatoB paboTbl B NEPBOW YacTu Kypca.

OauH u3 cnocoboB - peluaTb 3agadvy knaccuukaymmn 1 NonbITaTbCs ONPEAennTb K KakoMy Kraccy
criefyeT OTHECTM AaHHOro cryLuaTens, K knaccy yCcrneluHo 3aBepLuMBLIMX UK K
NPOTMBOMNONOXHOMY Knaccy? OTHECTM ero K Knaccy Tex, KTO 3aBepLUMi Kypc Ha OTIIUYHO UMK Ha
yA0BMNETBOPUTENBHO UMK HE 3aBepLUMI.

Mpu pelueHun 3Toro kenca, sam notpedyetca obyuntb moaenb KNeighboursClassifier ns
naketa sklearn. B kauecTBe UCXoaHbIX AaHHbIX BaMm ByayT npefoCcTaBneHbl pesynbTaTthl
BbINOSMIHEHUS HAYanbHbIX 3a4aHUN OHNAaWH-Kypca criywatenammn (06 beKTHO-NpU3HakoBas
MaTpuua) U ux pesynbTaTt OkoH4YaHua kypca (ctonbey "label").

Ilepedens BOPOCOB [J1s1 MPOBEACHUS TPOMEKYTOUHON aTTECTALUN

1. BBegeHue B MallMHHOe o6yueHue.
Mopxoa K ynpasaeHUio, OCHOBAHHbIN Ha AaHHbIX UK YTO TaKoe MaluMHHOe o6yyeHue.
Mupamuga 3agay noctpoeHus cucrem UN. OcHoBHble TUMbI 3a4a4 MaLIMHHOTO 06yYeHns

Apxutektypa cuctem UN. Apxutektypa cuctem MU Ha ocHoBe MaLLMHHOTO 06yvyeHuA. YnpasaeHue 601blIMMU
OaHHbIMU.

HelipoHHble ceTu.
AHa/1M3 60/bIUUX AaHHbIX, UCMO/Ib3YEMbIX B GUHAHCOBO-3KOHOMNYECKOW AEeATE/IbHOCTU NPeanpuATHA.

HeueTkoe npeacTasieHne UHOPMaLUMKU MO NMPOEKTY U IBPUCTUYECKOE NpeAcTaBNeHne pelleHna 3aga4ym GpUHaHCoBO-



3KOHOMMUYECKol cdepbl.

3agaun o6yyeHUA B NpoeKTe Mo pa3paboTKe cMcTeMbl NOAAEPHKKN MPUHATUA peLleHUA B pUHAHCOB O-3KOHOMUYECKOI
copepe.

Peanusauua TeXHONOTMU MaLLMHHOTO 06yYeHUs.

O6yueHue ¢ yuutenem. O6ydyeHune 6e3 yuutens. O6yuyeHue ¢ nogkpenneHmem. Npumepbl pasHbiX THNOB 3a4ay.
MoproToBKa M OUMCTKA AaHHbIX. [lepBUYHDBIIM aHaNU3 gaHHbIX. Buabl rpaguyeckoro aHaamsa gaHHbIX.

3agaun KnaccudpUKaLMm U aHaAu3a.

2. PelneHue 3agay mallIMHHOTO O6yyeHus.

MocTaHOBKa 3a4a4yu perpeccMoHHOro aHannsa. Kputepuii muHumn3saumn MSE. leomeTpuyeckan UHTepnipeTauma
MeToJla HauMeHbLIKX KBaAapaTos. [pumeHeHne MHK. Kputepuii TouHoctu MAE. Kputepuii mHOXKecTBEHHOM
perpeccun R2.

OcHoBHble APl B 6u6aunoteke scikit-learn gna peweHuns sagay perpeccCMoOHHOro aHanu3a.

MocraHoBKa 3afauun Knaccudukauun. GyHKLMK NoTeps B 3aga4ax Knaccubukauuu. MeTpuku kayectsa. Matpuua
(He)cooTBeTCTBUA. Accuracy, Precision, Recall. F1-meTpuka. ROC AUC - meTpuKa.

MeToapl Knaccudukaumu. Metopg k-6aunxkaitiumx cocepeit (KNN). JocTouHcTBa U HeAOCTAaTKU meToaa.
Lepesba peleHuii. /lornctuyeckan perpeccua. ballecoBckue Knaccupukatopbl.

OcHoBHble APl B 6u6aunoteke scikit-learn gna peweHuns sagay perpeccCMoOHHOro aHanu3a.



