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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJAJICHUE CTYJCHTAMH OCHOBHBIMH METOIaMH METOAOB MAITMHHOI0 00y4eHHs, TOTyIeHHE HABBIKOB IIPOr PAMMHPOBAHI
aJITOPUTMOB B 00JIACTH UCKYCCTBEHHOT'O MHTEIUIEKTA U aHAIN3a NTOTyYeHHBIX Pe3y/IbTaTOB.

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pa3men) OIT: |B1.0.33.01

3. KOMIIETEHIIHX OBYYAIOIET'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOJILYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U pelIaTh HAYIHO-TEXHUYECKHE 337a4H B 00JIACTH CBOEH MpodecCHOoHANbHON eSTeTbHOCTH

OIIK-10.3 Ucnonb3yeT METOIbl HCKyCCTBEHHOI'O MHTEJUIEKTa (MALIMHHOTO OOY4YeHHs ) U aHaIM3a OOJIBIINX JAaHHBIX IS peLeHUs
NPUKIaTHBIX 3a/1a4

B pe3yabrate ocBOeHUsI AMCUUIIMHBI (MOIYJIs1) 00yYAIOMIUIACS J0/KEH

31

3HaTh:

3.1.1

OCHOBHBIE METO/IHI MAIIMHHOTO OOYUCHUS; KIIACCU(PHKAIIMIO 3a/1a4 MAIIMHHOTO O0OYUECHUST; METPUKH Ka4eCTBA MOJIEIIH;
¢dynknuu 1 MeTonsl oubnmuoreku Pandas: query, tail, sample, head; MeTonsl GUIBTpaIliK U arperanyy JaHHBIX; TPU3HAKH
nepeo0yIeHHOCTH MOJIEIH; MeTobl Oubimotek sklearn, seaborn, matplotlib u numpy.

3.2

YMmerTn:

321

arperupoBaTh JAaHHbIC cpeacTBaMu Python; BHIIOMHATE GuubTpaIHio JaHHBIX cpeacTBamu Python; HacTpanBats Bec
HEeWpOHHA; BEIOMPATh THI KIACCH(HUKATOPa B 3aBHCHMOCTH OT ITOCTABICHHON 3a/1aul; BU3yaJN3HPOBATE TAaHHBIE
cpeactBamu 6ubnuoTek pandas, seaborn, matplotlib;

322

BEITIONTHATH MHOTOKJIACCOBYIO Kitaccuukamnmio meronamu oubmmoreku sklearn;

323

CTPOUTH ACPEBbA peI.HeHI/Iﬁ W BBITIOJIHATD 110 HUM NIPEACKa3aHUC.

33

Buaajgern:

33.1

IIOCTPOEHUS IEPEBa PEILICHUIH;

332

peayH3aIyy anropuTMa ciydaiiHoro seca (Random forest);

333

HaIKCaHUs HEHPOHHBIX CETEH;

334

00yJeHUS] MOJIEITH.

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kopn

3aHATUSA / Kype

HanmeHoBaHue pa3eioB U TeM /BUX 3aHATHS/ Cemectp | Yaco | Ilpumeuanue

Paznen 1. BBeieHne HCKYCCTBEHHBIH HHTELIEKT

1.1

HckyccTBenHslit naTemiekr. OcHoBHBbIe moHsTHS V. MamunHOe 00ydeHue. 8 2
I'nydokoe odydenue. OOyueHue ¢ yuutesaeM U 6e3 yautens. /Jlex/

1.2

JauHble, Moaenb, 00paboTka TaHHBIX. MeTonomornyecKue NpUHIUIBI aHAINU3bI 8 2
JaHHbIX. [lenu, 3Tansl, METOABI U TEXHUKU.
@DunpTpanuys TpynIUPOBKA U arperamys AaHHbIX. /JIex/

1.3

Busyanuzanus naHHsx. Busyanusamus nanasix B Phyton. Busyanuzanus B 8 2
Pandas. bubnuoreku Seaborn u Matplotlib. /JIex/

1.4

AJITOPUTMBI ¥ CTPYKTYPHI TaHHBIX. brubimoreka Pandas: CTpyKTyphI TaHHBIX: 8 2
Series 1 DataFrame. PaGora c csv.
Mp/

1.5

OunbTpanus AaHHbIX. bubnuoreka Pandas. BeiBon cTpok u komoHOK. MeTosib 8 2
query, tail, sample, head. O6beauHeHNEe MeTONOB. /TIp/

1.6

OunbTpanus AaHHBIX. bubmuoreka Pandas. BeiBon cTpok u kosmoHOK. MeTo b 8 2
query, tail, sample, head. O6bpenuHEHNE MeTOIOB. /J1ab/

1.7

Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 8 2
groupby u aggregate. O6venunerue metonos. /IIp/

1.8

Arperauus nanseix B Pandas: count, sum, max, min, mean, median. MeTozst 8 2
groupby u aggregate. O0benuHeHnEe MeTONOB. /J1ab/

1.9

Buzyanmzanus nasasix B Phyton. Meronsr Busyanmsanuu B Pandas. bubnnorexu 8 2
Seaborn u Matplotlib. I'padukm, TemoBsie KapThl, AUArpaMMbl PACCEHBAHHUS.
AHaIIn3 ¥ UHTEepIpeTalys pe3yabTaToB Buzyanuzauuu. /J1ad/

Paznen 2. MeToabl MAIIMHHOTO 00yYeHUS

2.1

Pemarorue nepeBbs: ocHOBHBIE MOHATHS. Kiaccugukanus. JlepeBbs pelieHui. 8 2
OcHOBHBIC ITapaMeTPHI AepeBa. JlepeBo pemeHuii B 3a1auu perpeccun. Meroxn
Omkanmmx cocenei. /Jlex/




2.2

Konnenius cirydaitaoro neca. CirydaiitHast BBIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
VYepennenue nporuo3os. [Ipobiema nepeodydenms. MeTpHKy KadecTBa MOJIEIH.
Tectuposarne ROC AUC. /Jlex/

23

Hetipornsre cetu. VckyccrBeHnble Heliponsl. [lepientpon. O0y4yenue
HelpoHna. /Jlex/

24

I'panuentHsiii cryck. poGiieHue mara mpyu rpaIueHTHOM CITyCKe.
CroxacTHYECKHUI TPaIUeHTHBIN cITycK. MeTon Hauckopeiiiero crycka. /JIex/

2.5

Hetiponnas cetb. OanocinoiiHas Mojenb. CBepTOYHbIE HEHPOHHBIE CETH.
CBEPTOUHEII CIIOH, CII0i MOABBIOOPKH, TIOTHOCBSA3HEIHN ci10i. [{eneBas
bynkuus. /Jlex/

2.6

Pemaromue nepeBbs: o0yueHue mopenu. bubnuorexu sklearn, pandas, numpy.
Br16op napamerpoB mozenu. Kpocc-sanunanust. [IpexBapurenshas 00padboTka
JaHHBIX. TpeHUPOBOUHBIH HAOOp MaHHEIX. TecToBbIH HAOOp TaHHBIX.

Mp/

2.7

Bubnmorexu sklearn, pandas, numpy. Bet6op napamerpos mozenu. Kpocc-
Baymnanys. [IpenBapurenshas o0paboTka JaHHEIX. TpeHNPOBOUHbIH HAOOP
JIaHHBIX. TecToBBIN HAOOP MaHHBIX.

/J1a6/

2.8

Konnenius cirydaitnoro neca. CirydaiiHasi BBIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
VYepenuenue nporuo3os. [Ipobiema nepeodyuenus. Tumsl omubok: true
negative, false positive. MeTpuku kauectBa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.9

PacriozHaBaHME PyKONUCHBIX OU(P. AJNTOPUTMEI CIIyIaifHOTO JIeca.
OnrumanbHble MapamMeTpsl Aepesa u jeca. /J1ad/

2.10

HckyccTBeHHbIH HeifpoH. Bxof, GyHKIMs akTHBaIMK (CUTMOK/IA,
runepOonuecknii Tanrenc, SoftMax). I[Togbop Becos. /TIp/

2.11

Ompenenenne TOHATHHOCTH TEKCTa € TIOMOIIBI0 HEHPOHHBIX ceTell. bubnmorexn
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12

bubnuorexa Keras. [TomHOCBS3HBIN U CrIaXUBAIOMINKN cIOH, cioii Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

Knaccudukanus n3o0pakeHui Mo HeCKOIBKUM KiaccaM (6onee nByx). Habop
naraeix Fashion Mnist. /J1a6/

2.14

Bremnane ncTOYHUKN TaHHBIX 1711 aHanm3a. Kuggle. TloaroToBka JaHHBIX.
Pabora ¢ nzobpaxenusmu pazsoro ¢popmara. /IIp/

2.15

PacniosnaBanue o0pa3oB. Knaccugukanus n300paskeHuii KOIeK U cobax.
bubnuorexka keras , ImageDataGenerator. JlocTHXKeHUE 3aJaHHOH TOYHOCTH
MOJIENT Ha BAIMAAIMOHHOM BEIOOpKe. /J1ab/

Pazgen 3. CamocrosTeabHas pabora

3.1

Hamnucanue coOCTBEHHBIX KIIACCOB ISl OIMMMCAHUsI HEHPOHHOM ceTu. HelipoH.
Croit. Cetb. OOy4yeHue Monenu. Bermonnenue npeackasanus. /Cp/

32

IMpencka3anue momna 1o pocTy U Becy ¢ IOMOIIbIO HEHPOHHOH CETH.
Brmonaenne npenckasanns. MUHIMI3anus 3HaA9eHUS (YHKIIUN ITOTEPb.
OOyueHune: CTOXacTUUECKHii TpaiueHTHBIH ciyck. /Cp/

33

3anaun pacrio3HaBaHus o0pa3oB. Knaccudukanus oobexros. [Torck
n300paxkeHus 1o oopasiry. /Cp/

34

ANTOpUTM 00paTHOTO PacHpOCTpaHeHNs OOk, DYHKIMN aKTHBAINH.
Onenka pa6otsr cetu. /Cp/

3.5

KommsrorepHoe 3penue. bubnuoreka OpenCV. CermeHnTanus n300pakeHuil.
JerexrupoBanue 00bEKTOB.
/Cp/

3.6

Kommeroreproe 3penue. budmuoreka OpenCV. OTcinexuBaHne TBUKYITIXCS
00BEKTOB BO BpeMeHH. Pacio3HaBaHue JuII.
/Cp/

3.7

OG6paboTka ecTecTBEHHOr O 513bIKa. OCHOBHBIE MOHATHS. TOKeHE3aIHS.
JlemmaTm3anus. /Cp/

3.8

O06paboTka ecTecTBEHHOTO s13bIKa. [lapcuHT 3aBUcHMOcTeil. PacriosHaBanme
HMMEHOBAHHBIX cymrHocTel /Cp/

3.9

Ioaroroeka k nexuusim /Cp/

3.10

ITonroroBka k 1abopaTopHbIM 3aHATHIM /Cp/

16

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO




4.1 3auér /KD/ 8 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEepPHANbI IS IPOBEICHUS IIPOMEXKYTOTHON aTTECTAIH 00yJalOIMXCs IPUBEICHB! B MPIUIOKEHIH K
paboueii mporpamMme JUCUUIIIMHBL.

@DopMBI U BHIBI TEKYIIETO KOHTPOMIS 110 AUCLUIUIMHE (MOIYJIO), BUABI 3aJaHUH, KDUTEPUU HX OLICHUBAHUS,
pacnpezeneHne 6aIoB 10 BUAaM TEKYIEro KOHTPOIIS pa3padaThIBAIOTCS IPETIOAaBATENEM JUCIUIIINHEI C yI€TOM € CHEHU(UKA U
JIOBOAATCS O CBEICHUS 00YJarONINXCs Ha IEPBOM yIeOHOM 3aHATHH.

Tekymuii KOHTPONb YCIIEBAEMOCTH OCYIIECTBIISIETCS MPEIoaBaTesieM JAUCLIHUIUIMHEI (MOLYIs) B paMKaX KOHTAaKTHOM
paboTHI U caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHpOBaHHS PE3yNbTaTOB TEKYIIETO KOHTPOJIS MOXET HCIIOIB30BaThCS
BUOC.

6. YAdEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJISA)

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue M3parensc On. angpec
TBO, TOXI
JI1.1 | Huxonsckuii C. H. ABToMaTH3anus HHPOPMAIIMOHHOTO TIOBEACHUS U Mocksa: | https://e.lanbook.com/bq
WCKYCCTBEHHBIN HHTEIUIEKT: YueOHoe ocodre MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTABUTEH 3ariaBue W3narennc On. aapec
TBO, T'OJ

JI2.1 | XKenesno M. M. MeTonbl U TEXHOJIOTHH 00pabOTKH OONBIIHNX TAHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-METOANIECKOe TI0Co0He MockoBCck
ui
rocyaapcT
BEHHBIN
CTPOUTEIb
HBII
YHUBEPCH
tet, 2020

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble MPHU 0CYIIeCTBJIEHUH 00Pa30BaTeIbHOI0 MPOIecca Mo JUCIUIITHHE
(Mony.110)

6.2.1 IlepeyeHnb JINIIEH3HOHHOTO H CBOOOIHO PACTIPOCTPAHSIEMOr0 MPOTPAMMHOI0 o0ecredyeHust

6.2.1.1 | Python

6.2.2 Ilepeyens npogeccHOHATBHBIX 023 JAHHBIX 1 MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UadopmanmonHas cripaBouHas cucrema Texakcrept https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBoyHas cucreMa "["apant” http://www.garant.ru

6.2.2.3 | baza nannbix ['ocymapcTBeHHBIX cTaHIapTOB http://gostexpert.ru/

6.2.2.4 | ba3a nannbIx «Kene3HonopoxxHbie nepeBo3ki» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHbIe ayqUTOPHUH ISl TPOBEACHUS 3aHITHH JICKIMOHHOTO THITA, YKOMILIEKTOBAaHHBIE CIICIIHATH3UPOBAHHON MeOEITbIO
1 TEXHUYECKUMH CPEICTBaMU OOyUYEeHHUs: MyIbTUMEINIHOE 000pYA0BaHUE I IPEAOCTaBICHUs yueOHO! nHpopManun
OOJIBIIION ayTUTOPHHU H/WITK 3BYKOYCHIIMBAIOIIee 000pyI0BaHHE (CTAIOHAPHOE WU IIEPEHOCHOE).

7.2 | YueOHbIe ayAUTOPHU IJIsl IPOBEJCHHS 3aHATHIH CEMHHAPCKOrO THIIA, TPYIIOBBIX M MHANBHIYAIBHBIX KOHCYIbTAIlUH,
TEKyIIero KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTaIlNH, YKOMIUIEKTOBaHHbIE CIICIIHATN3UPOBAaHHON MeOECIBIO ’
TEXHIMYECKIMH CPEJCTBAMH OOy4IeHHS: MyIbTUMEIUIHHOE 000pYIOBaHNE H/HITH 3BYKOYCHIIMBAIOIIee 000pYIOBaHHE
(cranoHapHOE WM IEPEHOCHOE).

7.3 | TTomermeHust st CaMOCTOSITETBHON paOOThI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO TIOAKITIOUSHHS K
cetu "MHTepHET" ¥ 00ECIICUCHUEM JOCTYIIA B JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCHTETA.

7.4 | TTomerenust It XpaHEHUS ¥ MPOPHUIAKTHIECKOT0 00CTY>KUBaHUsI y4eOHOro 000py10BaHMUSL.




7.5

JlabopaTopuu, OCHaII[eHHBIE CHEHATBHBIM JIa0OPaTOPHBIM 000pYIOBaHHEM: KOMITBIOTEPHON TEXHUKON C YCTaHOBICHHBIM
I1O: Python, a Takoke ¢ BO3MOXXHOCTBIO MOAKIIOYCHUS K ceTH "VHTepHeT" U obeciieueHueM JOCTYIIa B AJICKTPOHHYIO
MH(OPMAILIOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA




[Ipunoxxenue
K paboueil mporpamme JUCLUIUIHHEI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIUA
MO JUCLHUIIJIMHE (MOYJIIO)

CUCTEMbI UCKYCCTBEHHOI'O UHTEJVIEKTA

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

Hampapnenune moaroToBKy / CieUaibHOCTD
23.05.03 TToaBuKHO# cOCTaB JKEIE3HBIX JOPOT

(k00 u HaumeHosaHue)

HanpasnenHocTs (m1podhuiis )/crienuann3anus
JlokoMOTHBBI

(HaumeHosamue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. llosgscHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
o6yquM51 10 JUCHUIIIINHE, O6€CH€‘-II/IB3,IOH_[I/IX JOCTHUIKCHUC HHaHI/IpyCMBIX pCSYHBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPaMMBI.

®dopMbl TPOMEKYTOUHOM aTTecTaruu: 3auét, 8 cemectp / 3P0 4 kypc

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B Ipouecce 0CBOCHUA TUCHUIIJINHBI

Kon WHIANKATOpa JOCTUKECHUA

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

OIIK-10: CriocobeH (popMyIHpoBaTh U PEIaTh HAYYHO-TEXHUYECKUE 3a1a4u B o0mactu cBoeit | OITK-10.3: Mcnonp3yeT MeTo bl
PO eCCUOHANBHON JCSITEIBPHOCTU HUCKYCCTBEHHOTO MHTEJJICKTa
(MamHHOTO O0YYCHHS) U
aHanu3a OONBININX JAHHBIX IS
peIIeHNs IPUKIIAIHBIX 33124

Pe3yabTaThl 00yueHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMHU pe3yJIbTaTaMHU OCBOCHHS 00pPa30BaTeJIbHOI POrpaMMBbl

Koa u HaumeHOBaHME HHANKATOPA OrnieHOYHbBIE
PesynbraTel 00y4eHuUs IO TUCIUILIIHE
JIOCTHKEHUS] KOMIIETSHIINN MaTepHabl
OIIK-10.3: Hcnonssyer Mmetozas! | OOyvaromuiics 3HaeT: Bomnpocsr (Nel -
HCKYCCTBEHHOTO HHTEJUICKTa (MAIIMHHOTO Ne20)
00yueHNs) ¥ aHATH3a GOMBIINX JaHHBIX Ju1st | OCHOBHBIC METOIbI MAaITHHHOTO o0yucHHS;
pellIeHUs PUKIAIHBIX 33134 KiIaccu(UKAIMIO 33]a4 MAalIMHHOTO OOYYEHHsS; METPUKU

KauecTBa Mojenu; (YHKIMM €W METOJbl OUOIHOTEKH
Pandas: query, tail, sample, head; meTons! ¢pmisTpamun u
arperanyy JaHHBIX; NPU3HAKH 11epeo0ydeHHOCTH MOJICIH;
MeTozbl OudmmoTek sklearn, seaborn, matplotlib u numpy.

OOyJaromuiics ymeeT: 3amanus (Ne21 -
Ne25)

arperupoBaTh MaHHBIC cpeacTBamMu Python; BBITOIHSTH
¢dunpTpanuio gaHHBIX cpeacTBamu Python; HacTpauBaTh
BEC HEHpOHHA;, BHIOMpATh TUN KiIAacCUPHUKATOPA B
3aBUCUMOCTH OT MOCTABJICHHOM 3aJ[a4yn; BU3YyaJU3UPOBAThH
JNaHHBIC cpeAcTBaMH OmOmmorek pandas, seaborn,
matplotlib;

BBITIOJIHATH MHOTOKJIACCOBYIO KJIACCH(HMKAIIUIO METOAAMHU
oubmuoreku sklearn;

CTpOUTL JC€PEBbs pCHICHI/Iﬁ W BBIIOJHATE II0 HHM
npeJacKa3zaHue.

OOyJaroniuiicsi Biaajgeer: 3ananus Ne  26-
Ne30)

HaBbikaMu nocTpoeHus AepeBa pelleHUi;
peanu3aly aaropurMa cirydaiinoro jgeca (Random forest);
HaNMCcaHusl HEUPOHHBIX CeTeill;

00y4YCHHS MOJICITH.




[TpomexxyTounast arrecTamus (3K3aMeH) MPOBOJIUTCS B OJTHOUM U3 CISAYIOMUX HOPM:
1) oTBeT Ha OUIIET, COCTOSIINI U3 TEOPETUUECKUX BOMIPOCOB M MPAKTUICCKUX 3aIaHUM;
2) seimonHeHue 3aganuii B OMMOC Caml YIIC.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJTHOM U3 clieAyronmx Gopm:
1) cobecenoBanue;

2) BoinonHenue 3aganuit B OM1OC Caml ' YIIC.

2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIBI 11 OLIEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) OTBITA 1eATETbHOCTH, XapPAKTEePU3YIOIIUX YPOBEHb C)OPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BOIIPOCHI (TQCTOBLIe 33[[3]-[1/151) AJIs ONCHKH 3HAHUEBOTO OﬁpaSOBaTeJIbHOFO pe3yJjbTara

[TpoBepsiembIii 00pa3oBaTEILHBIN pe3yIbTaT:

KO)I 1 HAUMCHOBAHUE UHAUKATOPA
JOCTHUKCHHUSA KOMIICTCHIIMHN

OO0pa3oBaTeNnbHBINA pe3yIbTaT

OIIK-10.3: MUcnomp3yer wMetonsl | OOyyarommuiics 3HaeT:
HCKYCCTBEHHOTO HHTEIIEKTA

(MalMHHOTO 06yHeHNs) 1 aHanusa | OCHOBHBIC METOJbI MAIIMHHOIO OOY4eHHs; KIACCHPUKALMIO 33184 MALIMHHOIO 00ydeHs;
GOIbIIMX NAHHBIX /Ui pelleHus | MCTPHKH KadecTBa MoJemH; GYHKIMH M MeTofbl Onbiuotekn Pandas: query, tail, sample,
NPUKJIAJHBIX 3224 head; Meroxsl GmIBTpamMU M arperaluy JAHHBIX; OPH3HAKH IE€peOOyUYEeHHOCTH MOJIEIH;

MeTo b1 OndmuoTek sklearn, seaborn, matplotlib u numpy.

a)
b)
c)
d)

3aganue 1

MammaHOe 00yueHne —

a) CrHenuaaIM3MpOBAaHHOE MPOrPaMMHOE pelleHue (MM Habop pelieHni), KOTOPOe BKIIIOYAET B ¢e0sl BCE UHCTPYMEHTHI JIJIst
M3BIICYCHUSI 3aKOHOMEPHOCTEHN U3 CBHIPBIX JTAHHBIX

b) osra rpynnuposka 00bexToB (HabmoneHuii, COObITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB

C) HabOp JaHHBIX, KaX/Iasl 3a[KCh KOTOPOTO MPEICTABISET CO00# yIeOHbIH MPUMeEp, COIepIKAINiT 3a1aHHbIH BXOHOI HAOOP
JTAaHHBIX, H COOTBETCTBYIOLINI €My NPaBIIIEHBIA BEIXOHOH pe3yIbTaT

d) mnoapaszieneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YUYAION[M METOJbI MOCTPOSHHS AllTOPUTMOB, CIIOCOOHBIX 00yYaThCs HA
JTAaHHBIX

3ananue 2

Cpenu npeaokKeHHBIX 3a/1a4 MAIIMHHOTO O0YYEHNUS YKaXHUTe 3a4a4H PETPECCHH

a) [Ilowck HeraTHBHBIX OT3BIBOB Ha (DHIIBM HA CAliTe KHHOKOMITAHUH
b) Aunropurm ¢uibTpaimu cama
c) IlpeackasaHue cpoka OKyNaeMOCTH MPOEKTA
d) TIlIpenckasaHue pIHOYHOH CTOMMOCTH KBapTHUPBI
e) Tlowck MOIICHHHYECKUX TPaH3aKLHN
3aganue 3

K 6ubimoTexam ananu3a ganHbIX B Python oTHOCsTCS ...

Tkinter
Pandas
NumPy
Matplotlib

! TIpuBonarcs TumoBble BONPOCHI W 3amaHus. OLEHOYHBIE CPEICTBA, NPEJHA3HAYEHHBbIE [ NPOBEAEHUS ATTECTALIHOHHOIO
MEPONPUSTHS, XpaHITCS HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJHMYECTBE BaphUaHTOB. OLICHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yJaroInXCcsl yHHBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




3ananue 4
Kakue u3 nepeunciieHHBIX KOMaH] BEpHYT JaHHbIe [uis Poccun u 3umbabBe?

a) res.query(‘country == ["Russia","Zimbabwe"]")

b) res.query(‘country == "Russia" | "Zimbabwe"")

c) res.query(‘country == "Russia" | country == "Zimbabwe"")

d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]

f)  res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3ananue 5
OTMeThTe BEpHBIC YTBEPKICHHUS 00 alrOpuTME CiIydaiHoro jieca - Random Forest

a) UroroBeM mpecKa3aHueM MOJIEIH SBISIETCS IPEACKa3aHue CIy4aiiHOro AepeBa

b) Tlapamerpsl st Kamoro aepeBa (TTyOHHA, MUHIMATIBHOE YHCIIO0 0OPA3IoB B JIHCTE U T.1I.) BLIOUPAIOTCS CITyIaitHo
c) Kaxnoe nepeBo B jecy moiydaer Ciry4aifHbIi Mo JHa00p AaHHBIX

d) Ywucino nepeBneB B JIECY BRIOUPAETCS CIydailHBIM 00pa3oM

e) IlpeackasaHue MOIEIH - yCPeTHEHHBIC MPEACKA3aHHS ICPCBbEB

3aganue 6

Kakoit atpu0yT oTBe9aeT 32 MUHUMAaJIFHOE YHCIIO 00pa3IoB B IMCTe?
a) min_samples_leaf
b) max_depth

c) min_samples_split
d) min_impurity_decrease

3ananue 7

Kakoit aTpu0yT oTBe9aeT 32 MUHIMAJIHHOE YUCIO 00PA3IoB B y3JI€ IS pa3aeIieHIs?
a) min_samples_leaf
b) max_depth

c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeThTe BepHBIC YTBEP KIICHHS O BIMSHHY TApaMETPOB PEIIAIOIIETO IEPEBhbs Ha MepeoOydcHIe
a) Yem menblne 3HaueHHe min_samples_split, TeM MeHbIIIE TCHACHINS K TEPEOOyIECHHIO
b) UYewm mensine 3HaueHre min_samples_leaf, Tem MeHbIIIEe TEHICHIMS K IEPEOOYUCHHUIO
€) UYem MeHbIIe rIyOHHA JepeBa, TEM MEHBIIE TEHACHIHS K TEPEOOYICHUIO
d) TI'ayOuHa mepeBa HUKAK HE BIUSET HA €r0 MEPE00yIEHHOCTD
e) UYem MeHblile 3HaueHHe Mapamerpa max_leaf nodes, TeM MeHbIIIE TEHAEHIUSA K IEPEOOYUECHUIO

3amanue 9

Kaxkoi KJ'IaCCI/I(l)I/IKaTOp H606XOZII/IMO HCIOJIB30BAaTh IJIA MPEICKA3aHUsA pasMepa 0[[06peHH01“0 KpeauTa 1o 3aJlaHHbIM HapaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer GuITh ucnoab3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3amanue 10

OtmeThTe BCEPHBIC YTBCPIKACHUA O ACPCBbAX peHIeHPIﬁ.




a) deM MEHbIIIe CBOWCTBO gini, TEM OAHOPOJHEE IPHUMEPHI B JIUCTE

b) cBoiicTBO gini onpeaenseTcs TONBKO AJIS TUCTHEB, HO HE IS Y3JI0B

C) CBOWCTBO samples yka3pIBacT HA KOJHMYESCTBO MPHUMEPOB B y3ie

d) mapametp gini, BO BceX JHCTHAX AODKSH UMETh OJJMHAKOBBIC 3HAYCHHS

3amanne 11
OTMeTbTe BEPHBIC YTBEPIKACHHS O CIIy4aliHOM Jiece

a) uem OoJbILIE IEPEBLEB B JIECY, TEM JIyUIIe KAYECTBO MPEICKa3aHUsI

b) Bpems HacTpoiiku 1 PabOTHI CITyYalHOTO Jieca YBEIUYMUBACTCS IPOMOPIHOHANIBHO KOJIHYECTBY AECBEPEB B JIECY.
C) chyvaiiHbIi Jlec IPUMEHUM /IS PEIICHHS 3a1a4 Perpeccuu

d) cnyuaiiHblit lec TPUMEHUM IS PELICHHS 3a1a4 KIacCupHUKAILA

3amanue 12
OTMEThTE BEPHBIC YTBEPIKACHHS

a) RandomizedSearchCV Haxogut nydinyi0 KOMOWHALIMIO TAPAMETPOB IS IEpEBa PEIICHHM

b) RandomizedSearchCV paGotaet GricTpee, yem GridSearchCV

€) GridSearchCV HaxomuT nydiryl0 KOMOHHAIIMIO MapaMeTpOB Ul JepeBa, M3 TeX 3HAUCHHH MapamMeTpoB, YTO OBUTH
nepeaansl

d) RandomizedSearchCV naet Gonee TouHoe mpeackasanue, yem GridSearchCV

3aganue 13
BriOepute U3 criucka 3a1auu Ki1acCU(pHUKAIMN:

a) pasnmenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U cO0aK

b) mpenckasath CTOMMOCTH KBAPTHPBI MO 33aHHBIM MTApaAMETPaM
C) pasmenuth rpubbl HA ChEIOGHBIC U SIOBUTHIC

d) crpymmupoBaTh TEKCTHI [0 X SMOLHOHATIBHOM OKpacKe

3aganue 14
OTMEThTE BEPHBIEC YTBEPIKICHHUS

a) B kadecTBe mepeMeHHBIX T O0YUCHUS AePeBa MOTYT OBITh UCIIONB30BAHBI KaK KOJMYECTBEHHBIC, TAK U KATETOPHAbHBIC
NpH3HAKH

b) epeBps perieHunit MOTyT peraTh 3aga4y KiacCH(UKAMU ¢ TIPOM3BOJIBHBIM YHCIOM KIaCCOB

€) Yewm menblie 3HaueHne min_samples leaf tem TouHee OynyT npeacka3aHusi HA TPEHUPOBOYHOM BBIOOPKE

d) Yewm menblie 3Hauenne min_samples leaf Tem Tounee OymyT npeackasaHusi Ha TECTOBOM BBIOOPKE

3anmanue 15
O6yuaromiast BeiOopka (X _text, y test) aTo —

a) BriOopKa, M0 KOTOPOH HACTPAMBAKOTCS ONTUMANBHbIE TAPAMETPhI JepeBa

b) Beibopka, M0 KOTOPOil OLICHUBAETCS Ka4ECTBO IMOJYYCHHOTO epeBa PEIICHHUH

C) BrIOopKa, MO KOTOPOH OCYIIECTBIAETCS BBIOOP HAMITYYIIeH MOJEIN U3 MHOXKECTBA Mo/Ieeil
d) MHOXeCTBO LeNeBbIX 3HAYCHUI TSl TAaHHOTO Habopa AaHHBIX

3amanue 16

IIpu oOyueHnr HEKOTOPOH MOJENN Ha TPEHUPOBOYHOH BHIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOM BHIOOpKE, IMOTy4eHa OOJIbIIas
pa3HHUIA MKy 3HAUCHUSAMH METPHUK Ha TPEHUPOBOYHOM M TECTOBOM BbIOOPKaxX. O 4eM 3TO MOXKET FOBOPHUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenesnenue aHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTJIMYACTCS OT PACIPEIC/ICHHS B TPEHHUPOBOYHOM
€) Mogenp HenooOyueHa

d) Mogenb uieanbHO HACTPOECHA




3anganue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeaiosKeHHBIX KOMOWHAITHI HE BHI3OBYT OMIHOKY?

a) Data.iloc[[1,4,5],0:3]

b) Data.iloc[[0,15], [1,5,-1]]
c) Data.iloc[[1,4:15],0:3]

d) Data[l1:5,[1,6]]

3ananue 18
Kakwe cTpoxu mo3BOJISAIOT 0TOOpaTh 5 MepBHIX CTPOK HatadpaiimMa data (MHAEKCH MOcIe0BaTeNbHOCTE uncel ot O ¢ marom 1)

a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19
B kakux ciydasx MOXeT ObITh UCIIOIB30BaHA CTyIEeHYATast HYHKIHS aKTUBAIMN?

a) Omnpenenuthb K CheT0OHBIM UITH HEChETOOHBIM OTHOCUTCS IPU6?

b) Omnpenenurs kK KakOMy U3 TpeXx KIaccoB (setosa, vercicolor, verginica) oTHOCHTCST UpHUC?
C) Pa3ﬂeHI/ITL TCEKCThI Ha HCI‘/’ITpaJ'IbeIe, HCraTHUBHBIC U ITOJIOKHUTCIIBHBIC.

d) TlIpezackasats pa3mep 3apabOTHOI IATHI CHEIHAIKCTA MO ONPEACICHHBIM MapaMeTpaM.
e) Pasgenuts n300pakeHHs Ha COJEPIKAIIME U HE COJEPIKAIIUE OTKPHITHINA OrOHb.

3aganue 20
Kaxoe 3HaueHIe MOXKET UMETh B3BEIICHHAs CyMMa BXOJI0B HEHpOHa (JI0 MCIOIb30BaHUS aKTUBAIMOHHON (QYHKIINH)
a) [-1,1]
b) [0,1]
c) (-1,1)
d) (- oo,+ )

2.2. TunoBble 3aJaHus /151 OLIEHKH HABBIKOBOI0 00pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3ysbTaT:

Kon 1 HaumeHnoBaHue
WHJUKATOpa JOCTHKEHUS OO6pazoBarenbHBIN pe3yabTaT
KOMITETEHITUH

OIIK-10.3: Ucnonb3yer OOyyaromiuiics ymeer:
METOABI HCKYCCTBECHHOT'O
MHTEIUIeKTa (MalMHHOro | ATPETHPOBATH JIAHHBIE CPE/ICTBAMH Python;

00yueHys) 1 aHaM3a BBITTOJTHATH (PUIIBTPAIHIO JAHHBIX CPEICTBAMH
GOMBIINX JAHHBIX IS Python; HacTpanBaTh Bec HEHpOHHA; BEIOUPATH
PELICHHS IPUKIIAIHBIX THUII KJIaccu(UKaTopa B 3aBUCUMOCTH OT

3a1ay MOCTaBJIEHHOM 3a/1a4M; BU3YyaJIU3UPOBATh JaHHbIE

cpeactBaMu 6ubnuorek pandas, seaborn,
matplotlib; BeIIONHATE MHOTOKIACCOBYIO
knaccuukanuio meronamu oubanoreku sklearn;

CTPOUTL ACPEBbA pemeﬂnﬁ W BBINIOJIHATH 110 HUM
npeacKkazaHue.




3amanue 21

Wmnoprupyiite Habop maHHbIX brain networks. st 3arpy3Ku HCIIONB3yHTE
OoubHMoTeKy seaborn ¥ KOMaHIy

seaborn.load_dataset('brain_networks').OTBeTbTE, CKOJBKO CTOJNOIIOB B 3TOM
HaOope. B mone oTBera

BBEJIMTE YUCIO 03 TpoOeoB.

Ortser: 63

3amanue 22

Wmnoprupyiite Habop maHHbIX brain networks. Jns 3arpy3Ku HCIIONIB3yHTE
6ubnumoteky seaborn u komanmy Seaborn.load_dataset('brain_networks").
OTBeThTE KaKOEe 3HAYCHHE HAXOQUTCS B sueiike maTacera ¢ uHjgekcamu 34, 577
Cxonupy#Te OTBET B MOJIE HUXKE.

Ortser: -0.06777933984994887

3aganue 23

WmnopTupyiite Habop npanHbix diamonds. Jlnms 3arpysku wucrosb3yiite
oubnuoreky seaborn u xomanay seaborn.load dataset('diamonds'). Ckonbko
OpwmmanToB opramuku Very Good B 3Tom Habope? 3a orpaHKy OTBEYaeT
ctoxber ‘cut’. CKOMUPYHTE OTBET B MOJIE HIKE.

OtseT: 12082.

3aganue 24.

Wmnoptupyiite Habop maHHBIX diamonds. [lns 3arpy3ku HCHONB3yHTE
oubnmoreky seaborn m koMmanamy seaborn.load dataset('diamonds'). Kaxos
cpenHuil Bec OpminHaHTOB opraHukd Very Good B 3ToM Habope? 3a orpaHky
oTBeuaeT cronber; ‘cut’, 3a Bec croinben ‘carat’. CkomupyiTe OTBET B TOJE
HIDKE.

OtseT: 0.806381

3amganue 25.

NmnopTupyiite Habop maHHBIX diamonds.
oubmuoreky seaborn u xomanmay seaborn.load dataset('diamonds'). Or6epure

Jns 3arpy3ku  UCIONB3YHTE

TOJIGKO OpWUTMAaHTBI ¢ orpaHkoi Premium. CKOJBKO CTOHMT TOCTEIHHMA
OpWUIMaHT B TOJydYeHHOM Habope? 3a orpaHKy oTBedaeT crojber ‘cut’, 3a
LEHY CTON0eI

‘price’. CKomMpyHTe OTBET B IIOJIE HIDKE.

Ortser: 2757

3anmanue 26.

3anmanne 21

Nmnoprupyiite Habop maHHbIX brain networks.
Jlnist 3arpy3Ku Ucnob3yiTe onbnuoreky seaborn
W KOMaHy

seaborn.load dataset('brain_networks').OTBeTbTE,
CKOJIBKO CTOJIONIOB B 3TOM Habope. B moie
oTBeTa

BBEJIUTE YUCIIO Oe3 mpoOeIioB.

Ortsert: 63

3amanue 22

WmnopTupyiite Habop naHHBIX brain networks.
JIyist 3arpy3Ku UCIONB3YyiTe OMOIHOTEKY seaborn
U KOMaHIy
seaborn.load_dataset(‘brain_networks'). OtseTbTe
KaKoe 3HaYCHUEe HaXOJUTCA B s4eiike paTacera ¢
unaexcamu 34, 57?7 Cxonupyite OTBET B M0JIE
HIDKE.

Ortser: -0.06777933984994887

3amanue 23

Wmmnoptupyiite Habop manHbX diamonds. s
3arpy3KH HCIONB3yiTe ONOIMoTeKy seaborn 1
komany seaborn.load dataset('diamonds').
Ckonbko OpuuinanToB opranuku Very Good B
3TOM Habope? 3a OrpaHKy OTBEYaeT CTOIOEI]
‘cut’. CkonmupynTe OTBET B TIOJIE HIDKE.

OrtseT: 12082.

3ananue 24.

Wmnoptupyiite Habop manHbx diamonds. J{mst
3arpy3Ky HcnoJsb3yiire Oubnmnorexy seaborn u
koMmaH[y seaborn.load dataset('diamonds').
KakoB cpenHuii Bec OpHILIHAHTOB OPTaHUKU
Very Good B 3Tom Habope? 3a orpaHky
oTBevaeT cTosdel ‘cut’, 3a Bec croyoer| ‘carat’.
CxonupyiTe OTBET B MOJIE HIKE.

OTseT: 0.806381

3amanme 25.

Nwmmoptupyiite Habop nanabx diamonds. s
3arpy3KH HCIIONIb3yiTe OMOIMOTEKy seaborn u
komaHny seaborn.load dataset('diamonds').




Wmnoprupyiite Habop naHHbIX diamonds. Jlnst 3arpy3ku HCHONB3yHTE
6ubnmoreky seaborn m komangy seaborn.load dataset('diamonds'). Or6epute
Tonpko OpmmanTel 1Bera «E». Kakas riyOuHa y Tperhero OpwiuIMaHTa B
MoJy4eHHOM Habope? 3a IBeT oTBeyaeT croioder ‘color’, 3a TmyOnHy cTONORT
‘depth’. Cxommupyiite OTBET B T0JIE HIDKE.

Ortser: 56.9

3anmanue 27.

WmnopTupyiite Habop maHHBIX diamonds. [lma 3arpy3km wucCHodb3yHTe
6ubmmoTeky seaborn m xomanny seaborn.load dataset('diamonds'). OtGepure
TONBKO OpminanThl 1BeTa «D» u orpanku «Very Good». CKOIIBKO CTPOK B
HOJTy4eHHOM Habope?

OtseT: 1513

3aganue 28.

WmnopTupyiite Habop panHHbix diamonds. Jlnms 3arpysku ucrosb3yiite

oubnuoreky seaborn u  komaHngy — seaborn.load dataset('diamonds').
OtcopTtupyiite HaOOP MO BO3pacTaHHIO LieHbL. BbiOepuTe B OITy4eHHOM Habope

CTPOKyY ¢ mHAEKcoM 78. UeMy paBHO 3HaUeHHE CTOJIOIA price B 3TOH cTpoke?

Ortset: 368

3aganue 29.

Wwmnoptupyiite Habop maHHBIX diamonds. [lns 3arpy3ku HCHONB3yHTE
oubnmoteky seaborn m komannay seaborn.load dataset('diamonds'). OtGepure
TOJNBKO OpWIMAHTHI, Becsue Oojpiie 1, HO MeHblie 3 kapar (He
BKJIIOYMTENBHO). KakoBa UX cpemHss cTOMMOCTB? 3a Bec OTBeYaeT CTojben
‘carat’, 3a CTOUMOCTb ‘price’.

OTBeT: 8385.952583

3amanue 30.

WNmnopTupyiite Habop maHHBIX diamonds.
o6ubmuoreky seaborn m komanay seaborn.load dataset(‘diamonds'). Ckombko

Jns 3arpy3ku  UCIONB3yHTE

OpwmaHTOB OpraHukd Premium B »ToM Habope? 3a OrpaHKy OTBEYaeT
cronber ‘cut’. CKOMUpyHTe OTBET B TOJIE HUXKE.

Ortset: 13791

OT16epuTe TOIBKO OPUILTHAHTHI C OIPAHKOM
Premium. CxoJIbKO CTOUT TIOCIICAHHNA OPHUIUTHAHT
B ITOJIYIeHHOM Habope? 3a orpaHKy OTBEYaeT
crozber ‘cut’, 3a IeHy cTOJIOe

‘price’. CkomupyHTe OTBET B TIOJIC HIDKE.

OtserT: 2757

3amanue 26.

Wmmnoptupyiite Habop manHbx diamonds. J{mst
3arpy3KH HCIONB3yiTe OnOmmoTeKy seaborn i
koManzy seaborn.load_dataset('diamonds').
Otbepure TosEKO OpHUTHAHTHI IBEeTa «E».
Kaxas riry6uHa y TpeTbero OpruiHaHTa B
MOJTy4eHHOM Habope? 3a LBET OTBeyaeT cTojber
‘color’, 3a rmybuny cronbern ‘depth’.
CxonupyiTte OTBET B MOJIE HIDKE.

OrtBert: 56.9

Sananue 27.

Wmnoprupyiite Habop nanueix diamonds. J{is
3arpy3KH HCIOJIb3yiTe OuOInoTeKy seaborn u
koMmaH[y seaborn.load dataset('diamonds').
OTt6epuTe TOIBKO OpHILTHAHTHI IIBeTa «D» 1
orpaskd «Very Good». CKOJIBKO CTPOK B
MOJTy4eHHOM Habope?

OTseT: 1513

3amanue 28.

Wmmnoptupyiite Habop manHbx diamonds. s
3arpy3KH HCIOJIb3yiTe OnOInoTeKy seaborn u
komany seaborn.load dataset('diamonds').
OtcopTtupyiiTe HaOOp O BO3PACTAHMIO IICHBI.
Bribepute B moaydeHHOM HAbOpe CTPOKY C
nHAekcoM 78. UeMy paBHO 3HaueHHE CTOJIONA
price B 3TOM cTpoKe?

Ortsert: 368

3amanue 29.

Nmmnoptupyiite Habop nanubix diamonds. s
3arpy3Ku McnoJsb3yiite Oubnnorexy seaborn u
koMmaH[y seaborn.load dataset('diamonds").
OT16epuTe TOIBKO OPUITHAHTBI, BECSIIIE
Gosbiie 1, Ho MeHbIne 3 Kapar (He
BKJTIOUUTENBHO). KakoBa UX cpeqHssi CTOUMOCTD?




3a Bec oTBeYaeT cTOJ0eI ‘carat’, 3a CTOUMOCTD
‘price’.

Ortert: 8385.952583

3amanne 30.

Wmmnoptupyiite Habop manHbx diamonds. J{mst
3arpy3KH HCIONB3yiTe OnOmmoTeKy seaborn i
komaHLy seaborn.load dataset('diamonds').
CKOJIBKO OpMIUTHAaHTOB OPTaHUKM Premium B
3ToM Habope? 3a orpaHKy OTBedyaeT cToj0er
‘cut’. CkonupyHTe OTBET B MOJIE HIDKE.

Ortsert: 13791

OIIK-10.3: Hcmomp3yer | OOyuarommiics BJaafeeT:
METOJIBl HMCKYCCTBEHHOTO

MHTeIIeKTa (MammHHoro | HABBIKAMH MOCTPOCHHS 1ePeBA PCIICHHI.

oOydeHus) W aHaiM3a .
HaBbikaMu peanu3aiiuu ajropuTMa CiiydaiiHOro

OOJIBIINX JAaHHBIX  JIA
neca (Random forest)

pelleHuss  NPUKIAJHBIX
sanat HapblkaMu HanMcaHus HEHPOHHBIX CETEH.

Hasreikamu 06y‘I€HI/I$[ MOACIIN.

3amanune 31

3arpy3ute JaHHBIE ©W3 BCTpoeHHOro Habopa load digits. Co3znaiite
KJIaCCU(UKATOP, CO CIESOYIOIIMMH IMapaMeTpaMH JepeBa: MaKCHMalbHas
rnyOuHa - 5 ypoBHeH, MUHMMaJIbHOE YHCIIO OOBEKTOB B JIUCTE - 4.

Paznmenute monydeHHBIC NaHHBIC HA TPEHHUPOBOYHBIH M TECTOBBIH HAOOPHI
JNaHHbIX, 75% u 25% coorBercTBeHHO. Ilpenckaxure Kiacchl, K KOTOPHIM
NpUHAAJIC)KAT JaHHBIE W3 TECTOBOH BBIOOPKH, COXpaHUTE pe3yNIbTaT
npejcKa3aHuil B mepeMeHHyro predicted.

3ananue 32
3arpys3ure BCTpPOCHHBINH Habop boston.

Habop nanHbIX boston mpencrasiser coboit cioBaph ¢ kirouamu data, target,
feature names u DESCR. Kirouy data cooTBETCTByeT MacCHUB CITUCKOB:

Ucnone3ys anroput™m ciydaitasiit sec (random forest) Cospaiite monens
RandomForestClassifier ¢ 20 nepeBbsiMH 1 MaKCUMaIbHON ITyOHMHOW paBHOI 5
YpOBHSAM Uit jAaHHBIX. OOyduTe TNONYyYeHHYI0O MOJeNb. BelmoaHuTe
npenckazanue. [locuntaiiTe TOYHOCTH (Score) is Jeca

3ananne 33

Wmnoprupyiire Habop manueix Fashion MNIST (mannsie 6ubnuoreku Keras),
conepkantuit 70 000 m300paskeHUH SJIEMEHTOB OJICXIBI B TPAIAIlUAX CEporo, B
paspemicHnn 28x28 MUKCENCH. U MPOYTUTE TaHHBIC/

Pazgenute Habop Ha TPEHUPOBOYHBINA U TECTOBBIN B mporopiuu 85/15.




Buzyanusupyiite nepBbie 1ecsTh 0OBEKTOB U3 TPEHUPOBOYHOTO HAOOpa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIOEB: BXOJAHOTO, CKPLITOTO
Y BBIXOJIHOTO..

3amanune 34

Cxauaiite nannse ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data).
Juis ckaunBaHUS HEOOXOAMMO TIPOUTH TMPOIeXypy peructpannu. Pacmakyiite
apXUBHI train.zip u test.zip ¢ JAHHBIMH B KaTaJIOT€ CO CBOMM IPOCKTOM.

B karanore train co3pmaiite aBe manku cat u dog. Paznecure m3o0pakeHus u3
KaTaJiora train o BHOBb CO3IaHHBIM HaInkaM. BEI MOXKeT cenaTh 3To Bpy4HYI0
(0 6ayoB) mim mporpaMmMHo (1 6arm) Ucmonk3ys MeToas! s3bika Python. Bam
MOHAI00UTCS OMOIHOTEKA 0S T METOIBI CTPOK.

CreHepupyiiTe qataceTa U3 H300paXeHUH UCTOIB3Ys MeTox oubimoreku keras
ImageDataGenerator.

C momompio Meroma flow from directory cosmaiite reHepaTop AaHHBIX Ha
OCHOBE M300paKCHUH U3 KaTaora.

Hccnenyiite mosrydeHHbli reHeparop. BeiBequre Ha 9kpaH, uzy4ure Gopmy.

[TpoBenute oOpaTHyIO onepanyo. Busyanusupyiite nepsble msiTh 00bEKTOB U3
MOJIy4EHHOTO Habopa IaHHBIX.

Pacmienure mMeronuecss TaHHbIC Ha Tpu Habopa (train,test,validation), nmu6o
WCIIONBb3YHTE JaHHBIE W3 apxuBa test, MOArOTOBUB HX COOTBETCTBYIOIIUM
obpazom.

CamocTosiTeNbHO co3laiite U 00yunTe HEHPOHHYIO CETh JUIS Pa3lIdueHHUs
KOIIEeK ¥ co0aK (1Mo mpuMepy J1abopaTOpHOI 5, 4acTh 2).

Jo6eiiTech TOYHOCTH MOJICITH Ha BaTHIAIIMOHHOHN BEIOOpKE He HIbke 80%

3aganue 35

Peanusyiite kiacc Neuron OCYIIECTBISIIOIIMN  BBINOJNHEHUE (DYHKLIUH
=X1*W1+X2*W2 +... +xnwn+b (1), rae X — 3HaYeHUs, IOJaHHbIE HA BXOJ, W -
Beca BXOJOB, a b - cmemeHne. B kagecTBe (QpyHKIINM aKTHBALIMN UCTIONB3YIHTE
curmonny. YOeanuTech, 9YTO CO3JAaHHBIM BaMH HeWpoH paboraer. J{ms 3Toro
CaMOCTOSITENILHO 3aJlaliTe Beca U CMEIICHUS U 3HAYEeHUS BXOJOB U IPOBEPHTE
OTBET.

CobGepute U3 HEHPOHOB MPOCTEHIIYIO UCKYCCTBEHHYIO CETh, COCTOSIIYIO W3
TPEX CJIOEB: BXOJJHOTO, CKPBITOTO U BBIXOIHOTO.

CKpBITBIH CITOH — 3TO JIIO00H CIOH MEXIy BXOTHBIM (IIEPBBIM) CIIOEM CETH H
BBIXOHBIM (mTocieTHIM). CKPBITBIX CIIOEB MOXKET OBITh HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4AKOIIUXCHA K MPOMEKYTOUYHOH aTTeCTAMU

HckyccTBennslid naTeIIeKT. OcHOBHBIC TTOHTHS M.

MainuHHOe 00y4deHueE.

I'nmy6oxoe oOy4enue.

OOy4eHue ¢ yuauTesneM u 06e3 ydurels.

OcCHOBHBIC MOHATHS aHAJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTo0m0rHueCKHe IPUHIMITBI aHAIN3bI JaHHBIX.

Lenu, sTansl, METOIB M TEXHUKU aHAJIU3a JaHHBIX.

Nogk~wpnE



8. ®uibTpanys rpynnupoBKa U arperanus JaHHBIX.
9. Busyanuzanus naHHbIX.

10. Busyanmzanus nanHeix B Phyton.

11. Busyanu3zauums B Pandas.

12. bubmmotexu Seaborn u Matplotlib

13. Pemaromrye nepeBbsi: OCHOBHBIC IOHSATHA.

14. 3anmava xkIaccupUKaIHH.

15. [epeBss penrennii. OCHOBHBIE TapaMeTpPHI IepeBa.
16. [epeBo pemieHnit B 3a1a91 pErPECCHU.

17. Merox OnmKalIINX COCENE.

18. Konmemnmus cay4aiHOTo jeca.

19. Cnyuaiinast BEIOOpKa TPEHHPOBOYHBIX 00pa3IOB.
20. YcpenHeHue NporHo30B.

21. TIpoGnema mepeoOydeHUs.

22. Tumnsr omuboK: true negative, false positive.

23. Mertpuku kadecTBa Mmojenn: Precision, Recall, F1 score.
24, Tectuposanue ROC AUC.

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIC HEHPOHBI.

27. DyHKIHMW aKTHBALMU HEHpPOHA.

28. TlepuenTpoH.

29. OOyueHue HeHlpoHa.

30. I'panueHTHBIN CITyCK.

31. JIlpoGisieHue mmiara mpu rpafueHTHOM CITyCKe.

32. CroxacTH4YecKui rpaJIneHTHBIH CITyCK.

33. Meron HAUCKOPEHINEro CIIycKa.

34. HeiipoHHast ceTb.

35. OpmHOcCOHAS MOIEND.

36. CmepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOUHBII CIOH, CII0H MOABHIOOPKH, TIOTHOCBS3HEIHA CIOMH.
38. LleneBas ¢pyHKUHS.

39. 3amaum pacro3HaBaHUSA 00pPa30B.

40. Knaccudukarys oObeKTOB.

41. Tlouck uzobpaxeHus 1Mo oopasiry.

3. Meroanyeckue MaTepuaJibl, ONpee/silolue npoueiypy 1 KpUTepUM OLeHUBAHUSA
copMHPOBAHHOCTH KOMIIETEHIMH NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTALUH

KpuTepnu (l)OpM]/IpOBaHI/IH OLICHOK IT0 OTBE€TAM HA BOIIPOCHI, BLINMOJIHEHUIO TECTOBLIX 3aJaHui

- OLIEHKAa «OTJMYHO» BBICTABISIETCS OOYYaIOLIEMYCsl, €CJIM KOJUYECTBO MPABUIIbHBIX OTBETOB Ha
Bonpockl coctasisieT 100 —90% ot oOuiero 00bEMa 3aJaHHBIX BOIPOCOB;

- OLIEHKA «XOPOLL0» BHICTABISAETCS 00YUaIOEMYCsl, €CJIM KOJIMUYECTBO MTPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obmero o0bEMa 3a1aHHBIX BOTIPOCOB;

- OIICHKAa «YyIOBJIETBOPHUTEJIbHO» BBICTABISIETCS OOyYaromeMycs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BOIPOCHI —/5—60 % 0T 06111ero 00bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKa «HEeYI0BJIETBOPHUTEJIbHO» BBICTABISETCS OOyYaroIeMycs, €ClIM KOJMYECTBO MPAaBUIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 0o0bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢popMupoBaHusi OlIEHOK N0 pe3y/JIbTATAM BbINOJHEHHUS 3aJaHUH

«OTaUYHO» — cTaBUTCS 32 padOTY, BHIIOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK 1 HEJJOUETOB.

«Xopomuo» — cTaBUTCs 32 PabOTy, BBIIMOJHEHHYIO MOJHOCTBIO, HO IIPU HAJMYUU B HEH He Oosee OJHOM
HerpyOoil omrOKM U OTHOTO HeJloueTa, He 0oJiee TpeX HEeJJOUETOB.

«Y/10BJI€TBOPUTEJIBHO» — CTaBUTCA 33 PadOTY, €cii 00y4aroUIHiicsl TPaBUIBLHO BBIOJIHWI HE MeHee 2/3
BCEH paboTHI WM JOMYCTUJ HE Oojiee OHOM TpyOOl OMMOKK M JABYX HEIOYETOB, HE Oojiee OqHOU rpy0oil u
oJHOM Herpy0oii ommnoOKu, He OoJiee Tpex HerpyObIX OIMOOK, OTHOM HErpyOOi OMMOKY U JBYX HEJJOYETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTABUTCS 3a paboTy, €CIIM YUCIO OMNOOK M HEAOYETOB MPEBBICUIO HOPMY
IUIs1 OLIEHKH «yJJOBJICTBOPUTEIHHOY» WIIM NPAaBUIBHO BBHIIIOJHEHO MeHee 2/3 Bceil paboThI.

Buowr owubox:

- 2pybvle OwubKU. He3HaAHUe OCHOBHLIX NOHAMUU, NPAGU], HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay;
OwUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUA.

- Hecpybble OUWUOKU: HeMOYHOCIU POPMYIUPOBOK, ONpedeNeHUll; HepayUOHATbHbLL 6b100P X00a PeuleHUs.



- He0ouemvl: HEPAYUOHAIbHBLE NPUEMbL BbINOJIHEHUS 3A0AHUSL, OMOCTbHbLE NO2PEUIHOCU 8 YOPMYIUPOSKe
861860008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OLIEHOK I10 3a4€eTy

«3a4TeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHUE OCHOBHBIX Pa3ZelIoB IPOIPaMMBbl M3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (PYHAAMEHTAJIBHBIX MpPOOJieM; MpHOOpena HEeOOXOAMMBIE YMEHHUS U HaBBIKH, OCBOMII
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS ITOJTyYCHHBIX 3HAHUH, HEe JONYCTHII (PaKTUUYECKUX OIIMOOK MPH OTBETE,
JOCTATOYHO IIOCJIENOBATEIbHO W JIOTMYHO M3JaraeT TEOPETUYECKHl Marepuan, JOoIycKas JIMIIb
HE3HAYUTENIbHbIE HApYUIECHUS I10CIE10BATEIbHOCTH U3JI0KEHNS U HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBICTABIIECTCS B TOM Cly4yae, KOI/la CTYACHT JEeMOHCTPUPYET (pparMeHTapHble 3HAHUS
OCHOBHBIX Pa3/IelIOB MPOTrPaMMBbI H3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
AK3aMeHyeMoro caabo BbIpakeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHATUTHYECKOMY MBIIUICHUIO, UMEIOTCS
3aTpy/HEHUs B M3JI0)KCHUU MaTepHaja, OTCYTCTBYIOT HEOOXOMMbIE YMEHHS U HaBBIKH, JOMYIICHBI IPyObIe
OIMOKM M HE3HaHWE TEPMHUHOJOTHH, OTKa3 OTBEYaTh HA JOMOJHUTENBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs1 IOTYYEHUS TTOJI0KUTEIBHON OLIEHKH.
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