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1. IlepeyeHb KOMIIETEHIIHIT 1 MHAUKATOPOB UX JIOCTUKEHUS

[Ipouiecc n3yuenus: AUCUMILIMHBI HAIpaBJieH Ha GOPMHUPOBAHUE CAEAYIONUX KOMIIETEHIUI:

Konx n naumenoBaunue
KOMIIETEHIINU

Ko n naumenoBaunue

HHAWKATOPA JOCTUKCHUA KOMII CTCHHI/Iﬁ

[TpenmecTByroNIME ITAIIBI
Oran (c ykazanuem
JMCITUTLTHH/TIPAKTHK)

OIIK-5 — Cnocoben
pa3palaTbIBaTh
aIrOpUTMBI U
KOMITBIOTEPHBIC
[IPOrPaMMBI,
MIPUTOJIHBIC TS
MIPAKTUIECKOTO
IPUMEHECHHUS

OIIK-5.1 3Haer MeToAbI U Cpe/ICTBa

Oran 1- 51.0.07

pa3paboTKM aNrOpUTMOB U 2 WNudopmarnka
KOMIIBIOTEPHBIX MTPOrpamMM

OIIK-5.2 YMmeer npUMEHSTh METOIbI U Oran 1- 51.0.07
cpencTBa pa3paboTKU KOMIIBIOTEPHBIX 2 | Undpopmarnka

IIporpaMm

d)opMa HpOMG)KyTO‘IHOﬁ aTTeCTaluu 110 JUCHUIIIIMHE — 3a4CT

2. Hoxa?.aTe.Jm, KPUTEPHUH U HIKAJBI ONCHUBAHUA KOMIIeTeHLIMii

2.1. [loka3zaTenem OIIEHWBaHU KOMIETEHINI Ha dTare ux (GopMUPOBaHUS MTPHU U3yYCHUN TUCIUTLTTHBI
SBJISICTCS. YPOBEHb UX OCBOCHHSL.

NuaukaTop ocBoeHust
KOMIIeTeHIMH

Iloxa3zaTes onleHUBAHUSA

Kpurepuii oueHuBanus

OIIK-5.1 3Haer MeToabl U | 3HAET: METOABI U CPEICTBA

JleMOHCTpUpYEeT YyBEpEHHbBIE 3HaHUS O

cpelcTBa pa3paboTKu pa3pabOTKH aITOPUTMOB MIPUHITUTIAX paboThI QITOPUTMOB
AJIITOPUTMOB U MalIMHHOTO 00yUYeHUs MalIMHHOTO 00yUeHus

KOMITIBIOTCPHBIX

porpaMm

OIIK-5.2 Ymeer
MPUMEHSITh METO/BI 1
CpelcTBa pa3paboTKu
KOMITBIOTEPHBIX
porpaMm

VYmMmeer: MNPUMCHATH METOAbI U
cpezacTBa pa3paboTKu
AJIrOPUTMOB MAIIMHHOTO
oOyueHus

Biageer: HaBbIKamMu
HaCTPOWKHU alrOPUTMOB
MAaIIMHHOTO O0yYeHHS

JIeMOHCTPHPYET YBEPCHHBIC YMEHHS
COCTaBJICHHSI AJITOPHTMOB MAIIIMHHOTO
O6y‘ICHI/IH, IIUCaTh U OTJIAX)KUBATH KOAbI HA
si3bIKe TIporpaMMupoBanus Python s
COCTaBJICHHSI AJITOPHTMOB MAIIMHHOTO
00y4eHus1, TECTUPOBATh PAOOTOCIIOCOOHOCTh
METOA0B MAIIIMHHOI'O O6yT-IeHI/I$[,
HHTErPUPOBATH MPOTrPAMMHBIC MOJTYJTH

JleMOHCTpHUpYET YBEPEHHOE BJIZICHHE
HaBbIKAMH MPUMEHEHUST MAITMHHOTO
oOydeHus1, aHau3a 1 00pabOTKHU TaHHBIX C
HCIOJIb30BaHMEM COBPEMEHHBIX
MH(GOPMAITMOHHBIX TEXHOJOTHI




IIIxana oneHNBaHUA.

3auer

2-0ajibHAasl MIKAJIA Kpurepum ouenkn

Ha 3ayeTHble BONPOCHI J1aHBI TMOJHBIE apIYMEHTUPOBAHHBIE OTBETHI.
CrtyneHT neMOHCTpUpPYEeT C(HOPMUPOBAHHOCTh TUCIUILIMHAPHBIX
KOMIIETEHIII Ha UTOTOBOM YPOBHE, OOHAPYXHBAET BCECTOPOHHEE,
CUCTEeMAaTH4YeCKOe M TIy0oKoe 3HaHMe Y4eOHOro marepuaia IO
TEMAaTUKE: TEOPETHUUYECKHE OCHOBBI aHAJIHM3a JAHHBIX W MAIIUHHOTO
oOydeHwus1, cnenudurka padoThl AITOPUTMOB MAIIMHHOTO O0Yy4YEHUS,
«3aUTEHOY NPUHIMIBI  OOy4eHUsT W TPUMEHEHUS HEUPOHHBIX  CETeH,
apXUTEKTypa TJIYyOOKHMX HEHPOHHBIX ceTed, MPUMEHSIEMbIX B
peIIeHIH MPAKTHYECKUX 3a/1a4 CBSI3aHHBIX C aHAIM30M N300paskeHHH
u TekcToB. CTYAEHT yCBOWJ OCHOBHYIO JHMTEpaTypy U 3HAKOM C
JOTIOJIHUTEIIbHON JIUTEPATYPOU, PEKOMEHAOBAHHOW IIPOrpamMMOoi,
CBOOOJHO OIEpUpPyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHHIMH,
MIPUMECHSICT UX MPHU BBIMIOJTHCHUN 33JJTaHUH.

CTyeHT JeMOHCTpHpPYET C(HOPMHPOBAHHOCTh JAHCIHATLIMHAPHBIX
KOMIIETEHIIM Ha ypOBHE HIDKE IOPOrOBOTrO, MPOSBISAETCS
HEJAOCTAaTOYHOCTh 3HaHWH. JIUCHUIIIMHAPHBIE KOMIIETCHIIMU He
chopmupoBanbl. [IposBisercss MoNHOE WIM TPAKTHYECKU IIOJHOE
OTCYTCTBHE 3HaHHWIl MO TeMaM JWUCUUIUIMHBI, OTCYTCTBYIOT HABBIKU
peleHus 3a1a4.

«HEC 3a4TCHO» »

3. Meroanyeckue MaTepuaJibl, ONpeae/siiolue Npoue1ypbl OeHUBAHUS MO TUCHHUILINHE

3.1. B xoae peaqu3anuu JUCHUIJIHHBI UCNOJIB3YIOTCS ciaenyoume GopMbl 1 MeTOAbI
TeKYIIero KOHTPOJIA

Tema u/mau pasnen ®DopMBbI/MeTOAbI TEKYLIETO
KOHTPOJIsI YCIIeBAeMOCTH
OIIK-5.1 3naet MeTOABI H CPeACTBA Pa3padOTKH AJITOPUTMOB M KOMIIBIOTEPHBIX IPOrPaMM
Mertons! pabots ¢ Tabnuamu ¢ Python. Arperanus n Busyanusanus | [Ipaktudeckue 3aHATHA
naHHbIX. [IpoBeieHNE EPBUYHOTO aHAJIN3A JAHHBIX.
Hcnonbs3oBaHKe U CPaBHEHUE AITOPUTMOB Kiaccuukanuu: KNN, IIpakTrueckue 3aHATHSA
pelIaroIue 1epeBbs U U3 acamMOIH, JIOTUCTUYECKAs PErPECCHsL.
Hcnonb3oBaHKe U OLIEHKA alNropuTMoB perpeccuu. Ilogbop IIpakTrueckue 3aHATHS
ONTUMAJIbHBIX TAPAMETPOB PErPECCHH.
OnTumu3anoHHbIe 3a/1a4n U ux pemenus. [logdop [IpakTrueckue 3aHATHS
THIIEPIIAPAMETPOB AJITOPUTMA C TIOMOIIBIO METOAOB ONTHMHU3AIIUH.
Krnaccudukanus nzo0paxenuit u TpaacepHoe oOydeHue. [IpakTyeckue 3aHsATHS
PaboTa ¢ TekcTaMH U MX BEKTOPHBIMU IPEACTaBICHUSIMU TEKCTOB. [IpakTruecKkue 3aHATHs
OIIK-5.2 YMeeT NpUMEHSITh METO/IbI H CPEACTBA Pa3padoTKH KOMIIBIOTEPHBIX POrPaMM
Metons! paboTsl ¢ Tabmunamu ¢ Python. Arperanus u BU3yanu3anus [IpakTrueckue 3aHATHUS
JaHHbIX. HpOBelIeHI/Ie TMEPBUYHOIO aHAJIM3a TaHHBIX.
Hcnonp3oBanue u cpaBHEHUE alropuTMOoB Kitaccudukaimu: kNN, [IpakTrueckue 3aHATHS
pelLIaroLHe IepeBbst M U3 acaMOIIH, JIOTHCTHYECKAs PErPECcCHsl.
Hcnonp3oBanue U OIEHKA aTOPUTMOB perpeccun. [logbop [IpakTrueckue 3aHATHS
ONTHUMAJIBHBIX [TAPAMETPOB PETPECCHH.




OnruMu3aIMOHHbIE 33144 U UX pemienus. [logbop runepnapametpo | [IpakTHyYeCcKHe 3aHATHS
ITOPHUTMA C TIOMOIIBI0 METOJIOB OIITUMH3AIIHH.
Knaccudukamms n3obpaxennii u TpaHcepHoe oOydeHue. [IpakTrueckue 3aHsITHs
PaboTa ¢ TekcTaMH U MX BEKTOPHBIMH MTPEJICTABICHUSMH TEKCTOB. [TpakTHyecKre 3aHATUS

3.2.  TumnoBble MaTepuabl TEKYLIEr0 KOHTPOJISI yCIIeBAEMOCTH 00y4ar0LIUXCS

OIIK-5.1 3naet MmeTOABI H CPeACTBA Pa3padoTKH AJITOPUTMOB H KOMIIBIOTEPHBIX IPOrPaMM

HpHMep 3aJaHus Ha IIPAKTUYCCKOC 3aHATUC

1 Lens paboThI:
1.1 M3yunth oCHOBBI paboThl ¢ Tabmuiamu B Python, arperamueid, Bu3yanuzaiuedn u
MPOBEACHUEM MIEPBUYHBIM aHATU30M JAaHHBIX.

2 IlonroroBka k pabore:
2.1 Ucnonb3ys auteparypy, u3yduTh padoty ¢ Tabmuiiamu B Python.

3 3agaHue:

3.1 BeinonauTh cienytoiiee 3aaanue. [loctpouts npu nomory oubarnoTeku pandas mocTpouTsb
TaOJIUILY, UCHIOJIb3YS CIIEAYIOLIE HCXOAHbIE JaHHBIE.

Tabnuua gomKHa UMETH CIIETYIONINA BUJ (PUCYHOK 1)

A B Class
0 ab 0
1 a b 0
2 b a 1
3 anb 0

Pucynok 1 — Tabnuia ¢ ucrnonp3oBanueM OubImoTeku pandas.

3.2 Ipu momoty 6ubaroTeKkH Pandas OTKPBITH TAOIHILY C HCIIOJIb30BaHHEM TOTOBOTO CSV (aiiia
ykazanHoro mo sganHomy mytH: \\edis6\share\ [pemomaBatenu\ o6mas\Otr KamenckoBa\MeToibl
MmammHHOTO o0y4yenus\DataSetRadAndDP10000 PC1. ITepermeHoBaTh CTONOIBI HA CBOM HAa3BaHUSI.

3.3 Ipu momornu 6ubnmorekn pandas co3mars jJBe TaOJIMIIBI, pa3IeiuB MMOMOIaM TaOIHIly U3
n.3.2 (mepByr TOJOBHHY KOJOHOK B MEPBYIO TaOJHIy, BTOPYIO MOJOBHUHY KOJOHOK BO BTOPYIO
Ta0IUILY).

3.4 Tlpu nomoru 6ubarHoTekn pandas co3math TaOIHUILY, COCTOSINAS U3 ABYX TaOMHIl U3 1M.3.3
(moxckaska GyHKIMs merge B pandas).

3.5 Tlpu nomomu 6udaunorexku matlotlib cosnatek rpaduk B KOTOpOM, OCh OPAMHAT 3TO BTOPOIi
CTOJIOEI, OCh a0CIIUCC ATO TPETUH CTOJIOCIT U3 TaOIHIHI 11.3.4.

3.6 B co3zmanHoM rpaduke co3maTh JETeHAy, TN YKa3bIBaeTCs Ha3BaHHE MPsSMOM (CBoOe
MPUIYMaTh).

3.7 B coznannoMm rpaduke M3MEHUTH IUAIa30H OCH OPAMHAT U abciucc.

3.8 IlepeBectu 3HaueHUs TAOMUIBI B IBYMEPHYIO MAaTpUIy (ABYMEPHBIH MAacCUB), UCTIOIb3Ys
oubaroTexky numpy.



file://///edis6/share/_Преподаватели/_общая/От%20Каменскова/Методы%20машинного%20обучения/DataSetRadAndDP10000%20PC1
file://///edis6/share/_Преподаватели/_общая/От%20Каменскова/Методы%20машинного%20обучения/DataSetRadAndDP10000%20PC1

OIIK-5.2 YMeeT NpUMEHSITh METOABI H CPeACTBA Pa3padoTKH KOMIbIOTEPHBIX IPOrPaMM
[Tpumep 3a7aHKs Ha IPAKTHYECKOE 3aHATHE

1 Lens paboThI:
1.1 U3y4uTh OCHOBBI pabOTHI ¢ METOAAMHU KiIacCU(UKAIIUN B MAIIIMHHOM OOYYCHHH.

2 IloxroroBka k padore:
2.1 Ucnone3ys auTepaTypy, U3y4uTh padoTy C METOJaMHU MAIIIMHHOTO 00Y4eHUS 1 OMOINOTEKOM
Tensorflow.

3 3amanue:

3.1 HeoOxoqumo epeiTH 1o CChUIKE, TPOCMOTPETH MIPUMEP U BBIMTOJIIHUTE CIIECIYIOIICE 3a1aHHE,
ucnonb3ys meroa KNN.

Hcxonubie naHHbIE:

Bceero 5 kmaccoB, KaX/Iblil KJIacc I0JKEH UMETh CBOM YHUKAJIbHBIN LIBET, HA KXKIBINA KJIACC MO
30 00BEKTOB (MOXKETE UCIIOIB30BAaTh CBOU JJaHHbBIE, IIABHOE 33JOKyMEHTHUPOBATBH)

Ccbliika Ha npumep MeTo/1a KNN:
https://colab.research.google.com/drive/TULIFjTDe1DNCHPLcObu_bbatU-HNbHJJ?usp=sharing

3.2 Heo0X01uMo TIepeiTH IO CChUTKE, TPOCMOTPETH MIPUMEP U BBIITOJIHUATH CIICIYIOIICE 3a1aHHE,
HCIIONb3Ysl METOJI PEIAOLUX I€PEBHEB.

HcxoaHbie JaHHEIC:

[IpencraBpTe cebe, 4TO BBl - MEAMIIMHCKHA HCCIIEIOBATEIb, COOMPAIONIMN JaHHBIC IS
uccienoBanus. Bel coOpaiu [aHHBIE O HECKOJBKUX TMAlMEHTaxX, CTPAJAIOIIMX OJHUM M TeM XKeE
3a0oneBanueM. B Xoje nedeHust Kaxabplid MAlMeHT NPUHUMAJI OJUH W3 5 mpemaparoB: mpenapar A,
npenapar B, npenapar C, npemnapatsl X 1'Y.

Bama 3amaya cocTOUT B TOM, YTOOBI MMOCTPOUTH MOJIENb, MO3BOJSIONIYIO OMPEAEIUTh, KaKoe
JIEKapCTBO MOKET TMOJIONTH OyaylIeMy MalueHTy ¢ TeM ke 3a0osieBanueM. [IpuzHakamu 3Toro Habopa
JAHHBIX SIBJIAKOTCS BO3PAcT, MOJI, apTEPUATIBLHOE JABJIECHUE U YPOBEHBb XOJIECTEpHUHA Yy NALMEHTOB, a
LIEJIBIO - JIEKAPCTBO, HA KOTOPOE OTPEArupoBal KaKIbli MAIIUEHT.

DTO mpUMep MHOTOKIJIACCOBOTO KJIacCH(UKATOPa, U Bbl MOXKETE HCIOJIB30BATh OOYYAIOIIYIO
4acTh HAOOpa JaHHBIX ISl IOCTPOCHUS IEpEeBa PEIICHUH, a 3aTEM UCTIOIb30BaTh €ro JJIs MPEACKA3aHU
KJIacCa HEM3BECTHOI'O MALMEHTA UM U1l HA3HAYEHUs JIEKapCTBA HOBOMY ITAl[MEHTY.

Hcrounuk mauuex: IBM

Cchlnka Ha Habop JIAaHHBIX
https://drive.google.com/file/d/11GtR4R4aRHVASNhKT3nvtNruaJtCCi4D/view?usp=sharing

Ccpilka Ha  TpUMEp METOJAa  PEIIAlIIUX  JIEPEBbeB W HAa  HAOOp  JaHHBIX:
https://colab.research.google.com/drive/1wSy3C-
SuqC9yJFex3hPAVXNWDnNhYUSdc#scroll To=Rm9ESHBmUtuH
https://drive.google.com/file/d/1gLIp4K7SFuWsM5rcD3MTWTIPSnwkomOW/view?usp=sharing

3.3 HeoOxo1umo nepeiTH Mo CChUIKE, IPOCMOTPETH MIPUMEP U BBITIOJIIHUTS CIEIyIOIIee 3aJaHNe,
UCIOJIB3YS JIOTUUECKYIO PETPECCHIO.

Hcxomnplie manHabIe:

CnenaTth olieHKY Ha0opa JaHHBIX O BbDKMBaeMocTd "TuraHuka" NMpH MOMOIIM JIOTUYECKOH
perpeccuu.

Cchka Ha HAOOp JaHHBIX:

https://drive.google.com/drive/folders/10E3QfSH7heG1Z262e ASKpmNvLMrKkKaOb?usp=sha
ring



Ccpiika Ha puMep MeToJa JIOTUYECKOU perpeccum:

https://colab.research.google.com/drive/I1WpbVI15eTdCtcq0og86xW\VuCst72ZB9ImF?usp=sharing

3.3. TumoBble MaTepuajabl [Jsi NPOBeJAeHHS INPOMEKYTOYHOH  aTTeCTAllUH

o0yuarwumuxcst

TumnoBbie TeMbl I pacdyeTHO-Tpadudeckoit padboThl «IIpoekTupoBaHe HEHPOHHOW CETH ISt

MMPOTrHO3UPOBAHHA CUHTC3UPOBAHUA JIMH30BLIX AHTCHH

1)

2)
3)
4)
5)
6)

7)

8)
9)

TuroBkle BOIIPOCHI 1 3aJIaHUs K 3a4CTY:

baitecoBckuii kimaccudukarop. Ouenka npusHnakoB (Gaussian, Bernoulli, Multinomial). EM
AJITOPUTM.

Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

Amncamb6mu. Soft and Hard Voting. Bagging. Cirydaiinerii nec.

Mertpuueckuii kiaccuduraropsl. KNN. WKNN.

Jluneitnas perpeccusi. LASSO, LARS. CART.

JepeBbs pemienuid. Tadopmamonsslil Beiurpeiil. Omudka kiaccupuKaluy, SHTPOIHUS,
kpurepuit Lxunau. [IpyHuUHT.

I'noGanehelii nouck. Ciyuaiinsiii nouck. Grid search. Ciyuaiinoe Gnyxnanue. baiiecoBckas
OTITUMH3AIIHSL.

Jluneitnas perpeccus. [lonnHnomuHaneHas perpeccus. [ pebHeBast perpeccusi.

AdaBoost. 'pagneHTHBII OyCTHHT pEHIAIONINX AEPEBHEB.

10) Knacrepuzamus. Agglomerative Clustering. MeTpuKHu KJIaCTEpU3aIIHH.
11) Ouenka knaccudpukanuu. IpdexruBaocts 1o [lapero. Precision-Recall 1 ROC kpussie. AUC.
12) Heiiponnsie cetu. [leprientpon Posen6marra. O6paTHOE pacipocTpaHeHHE TPaIUeHTa.

@OyHKIMM akTUBaLMU. Softmax.

13) Jlokanbubiii mouck. Hill Climb u ero pasHoBugnoct. OTxur. ['€HETHYECKHUT aITOPUTM.
14) MeTox omopHBIX BEKTOPOB. Spa.

bank KOHTPOJIBHBIX BOIIPOCOB, 3aJJaHUl M HMHBIX MaTCepHraJIOoB, HUCIIOJIB3YCMBIX B IIPOLECCE

MPOIIEAYP TEKYIIEro KOHTPOJS M MPOMEKYTOUHOM aTTeCTAllMM HAXOAHUTCS B y4eOHO-METOIUYECKOM
KOMIIJICKCE OUCIHHUIIJINHBI A/nnm IMMpEACTaBJIICH B 3J'ICKTpOHHOI71 I/IH(I)OpMaI_II/IOHHO-O6paSOBaTeHbHOﬁ
cpene mo URI: http://www.aup.uisi.ru/.

3.4. MeToauuecKkue MaTepuaJibl MPOBECACHUS TEKYIIECIro KOHTPOJISA U l'[pOMe)KyTO‘-lHOﬁ

arTecTauvu 00y4arommxcs

HepequL MCTOAUYCCKUX MATCPHAJIOB [JIA TIOATOTOBKM K TCKYLWIEMY KOHTPOJIIO U

HpOMe)KYTO‘{HOI\/'I aTTeCcTaluu.

1. Meronuyeckue ykazaHus K BBINOJIHEHHIO JJAOOPATOPHBIX paboT 1o aucuuruinHe «OCHOBBI
UCKyccTBeHHOTO uHTeuekTay. —URL: http://www.aup.uisi.ru/.

2. Mertoauueckue YKa3aHus K BbBIITOJIHCHHUIO pacquHo-rpa(queCKoﬁ paGOTBI IO JUCHUITIINHE

«OCHOBBI HCKYCCTBeHHOTO HHTe/UIekTay. —URL: http://www.aup.uisi.ru/.



http://www.aup.uisi.ru/
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