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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAZICHUE CTYACHTaAMN OCHOBHBIMU ME€TOAaMU METOA0OB MAIIMHHOT' O o6yquI/1;1, TIOJTY4YCHUE HABBIKOB IPOrpaMMUPOBAHUA
aJITOPUTMOB B obJacTu HCKYCCTBCHHOI'O UHTEJIJICKTA U aHaJIM3a IMOJIYUYCHHBIX PE3YIbTATOB.

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

Iuxn (paszgen) OIL: | 51.0.35.01

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

(MOJILYJIST)

OIIK-2 CrocobeH pemats IpodecCHOHAIBHEIE 3aa9H C HCTIONB30BaHIEM METOIOB, CIIOCOOOB U CPEJICTB MOTYUICHUS, XPAHCHUS U
nepepadoTKu MH(POPMALIMH; UCIIOIB30BaTh HH(POPMALIMOHHBIE U LU(POBBIC TEXHOIOTUH B ITPOYECCHOHAIBHON 1SS TEIbHOCTH

OIIK-2.2 [IpuMeHsieT CKBO3HBIE IN(POBBIC TEXHOJIOTHH MTPOMBIIIJICHHOCTH B CBOEH NMpodecCHOHATBHON e TeNEHOCTH

B pe3yabrate ocBOeHUsI AMCUUIJIMHBI (MOIYJIs1) 00Y4AIOLIMIiCS T0JIKEH

31

3HaTh:

3.1.1

OCHOBHbIE METO/IbI MAINHHOTO O0YYEHHST; KIACCH(DUKAIHMIO 33129 MAIIIMHHOTO O0YYEHHs; METPUKH KAuecTBa MO/IENH;
¢yHKIMKM 1 MeTobl OnbmoTekn Pandas: query, tail, sample, head; MeTonbl GUIBTpaluy U arperayy AaHHBIX; TPU3HAKA
epeo0yIEeHHOCTH MOJIEIH; MeToIbl Onbimotek sklearn, seaborn, matplotlib u numpy.

3.2

YMmerTn:

321

arperupoBaTh JaHHbIC cpefcTBaMu Python; BRIMONHATE GUIBTpAIIMIO JAHHBIX cpeacTBaMu Python; HacTpauBaTh Bec
HelpoHHA; BEIOMPATh THT KJIACCH(PHUKATOPa B 3aBUCHMOCTH OT TIOCTABJICHHOH 3a/1a4H; BU3yIM3UPOBATh JTaHHBIE
cpencrBamu Oubmmrorek pandas, seaborn, matplotlib;

322

BBITIOJTHATH MHOT'OKJIACCOBYIO KJIacCHU(HKAIIIO MeTogamu 6udmmoreku sklearn;

323

CTPOUTH ACPEBbA peHIeHI/Iﬁ H BBIINIOJIHATH 110 HUM ITPEACKa3aHHUEC.

33

Buaajgern:

33.1

IIOCTPOEHUS JepeBa PEILICHUM;

332

peayH3aIyy anropuTMa ciydaiiHoro seca (Random forest);

333

HaIKCaHUs HEHPOHHBIX CETEH;

334

00yJeHUS] MOJIEITH.

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

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

Paznen 1. BBeieHne HCKYCCTBEHHBIH HHTELIEKT

1.1 HckycctBenHsIi uaTeNnekT. OcHoBHBIe MoHATHS M. MamuaHOE 00yueHue. 9 2
I'nybokoe obydenue. OOydeHue ¢ yaureneM u 6e3 yaurens. /Jlex/

1.2 JanHbIe, Monens, 00paboTKa JaHHBIX. MEeTOI0IOrHueCKre IIPHHIHITB AaHATU3BI 9 2
naHHBIX. L{enn, 3Tamnsl, METOIBI U TEXHUKH.
@DunbTpanus TpyNIUPOBKA U arperanust TaHHbIX. /JIex/

1.3 Busyanuzauus ganusix. Buzyanuzanus nanseix B Phyton. Busyanuzammst B 9 2
Pandas. bubnuorexu Seaborn u Matplotlib. /JIex/

1.4 AJITOPUTMBI ¥ CTPYKTYPHI TaHHBIX. bubaroreka Pandas: cTpyKTypbl TaHHBIX: 9 2
Series n DataFrame. Pabota c csv.
Mp/

1.5 OunbTpanus gaHHbIX. bubnuoreka Pandas. BeiBog cTpok 1 K0JI0HOK. MeToabt 9 2
query, tail, sample, head. O6beauneHE MeTONOB. /TIp/

1.6 OunbTpanys AaHHBIX. bubmuoreka Pandas. BeiBoj cTpok 1 KOJIOHOK. MeTObI 9 2
query, tail, sample, head. O6bpequHEHNE MeTONOB. /J1ab/

1.7 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. Metozsr 9 2
groupby u aggregate. O6venunerue metonos. /IIp/

1.8 Arperanus gansbeix B Pandas: count, sum, max, min, mean, median. Metozsl 9 2
groupby u aggregate. O0benuHeHne MeTooB. /J1ad/

1.9 Buzyanuzanus nanasix B Phyton. Metons! Busyannzammu B Pandas. bubmmorexn 9 2
Seaborn u Matplotlib. I'padukn, TemnoBeie KapThl, AUATPaMMBI PACCEHBAHHUS.
AHaIu3 ¥ UHTEepIpeTalys pe3yabTaToB BU3yanu3anuy. /J1ad/
Paznen 2. MeToapl MAINHHHOTO 00y4YeHHS

2.1 Pemaronue nepeBbs: ocHOBHBIE MOHATHS. Kitaccupukanus. JlepeBrs penieHui. 9 2
OcHOBHBIE TapaMeTpHI epeBa. JlepeBo pelieHnit B 3a1a4n perpeccuu. Meton
omkalmmx cocenei. /JIex/




2.2

Konnenius ciydaitnoro neca. Cirydaiinast BBIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
VYepennenue nporaosos. [1poGiema nepeoOydeHus. MeTpukn KauecTBa MOJEIH.
Tectuposarre ROC AUC. /JIex/

23

Hetipornsie cetu. MckyccTBeHHbIe HeWpoHEI. [leprientpon. O0yueHue
HelpoHa. /JIex/

24

I'panuentHsiii cmyck. JpobieHue mara npu rpaJieHTHOM CITyCKe.
CroxacTHYECKHUl IpaJIMeHTHBIN cryck. MeTon Hauckopeiero criycka. /JIex/

2.5

Hetiponnas cets. OanocunoiiHas Mojenb. CBepTOYHbIE HEUPOHHBIE CETH.
CBEPTOUHBIIA CIIOH, CITIOI ITOABBIOOPKH, MOIHOCBS3HBIN oM. [{enenas
¢bynkuyst. /JIex/

2.6

Pemaromue nepeBbsi: o0yuerue moaenu. bubnanoreku sklearn, pandas, numpy.
Br16op napamerpoB mozenu. Kpocc-Bamunanus. I[Ipensaputenshas odpaborka
JIaHHBIX. TPpeHUPOBOYHEIN HaOOp NaHHBIX. TecToBEIN HAOOp JaHHBIX.

Mp/

2.7

Bubnmoreku sklearn, pandas, numpy. Beibop nmapamerpos mogenu. Kpocc-
Banupanus. [IpensapurensHas oOpaboTka nanHbIX. TpeHHpOBOUHBIH HAOOP
JaHHBIX. TecTOBBII HAOOp TaHHBIX.

/J1a6/

2.8

Konneniusa ciydaitnoro ieca. Cirydaiinast BBIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
VYepenuenue nporuo3os. [Ipobiema nepeodydenus. Tumbl omubok: true
negative, false positive. MeTpuku kauectBa: Precision, Recall, F1 score.
Tectuposarne ROC AUC. /TIp/

2.9

PacriozHaBaHme PyKOMHCHBIX IU(MP. ANTOPUTMBI CIyJaiHOTO JIeca.
OnrumanbsHble apaMeTpsl Aepesa u jeca. /J1ab/

2.10

HckyccTBeHHBIH HelipoH. Bxon, GyHKIMs akTUBaluu (CUrMousa,
runepOonmaeckuit Tanrence, SoftMax). ITonoop Becos. /Tp/

2.11

Omnpenenenne TOHATHHOCTH TEKCTA C MTOMOIIBIO HEHPOHHBIX ceTeil. bubmmorekn
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12

bubnuoreka Keras. [To1HOCBS3HBIN U CTiIa)XUBaIOUIMN ClloH, ¢1oii Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

Knaccudukarus n3o0paxeHuii o HECKOIbKUM KiiaccaM (bonee nByx). Habop
naraeix Fashion Mnist. /J1a6/

2.14

Brenane ncToYHUKY JaHHBIX Ui ananm3a. Kuggle. [ToaroroBka qaHHBIX.
Pabora ¢ nzobpaxenusmu pazsoro ¢popmara. /IIp/

2.15

PacniosnaBanue o6pasoB. Kinaccudukanus n3o0paxeHuii Kommek u codax.
bubnuoreka keras , ImageDataGenerator. JlocTixeHe 3aJaHHON TOUHOCTH
MOJIENT Ha BAJIMIAIMOHHON BhIOOpKe. /J1ab/

Pazgen 3. CamocrosTebHas pabora

3.1

Hamnucanue coOCcTBEHHBIX KIacCOB JJIs ONMMCaHUs HEHPOHHOH cetu. HellpoH.
Croit. Cetb. OOy4yeHue Monenu. Breimonaenue npeackasanus. /Cp/

32

INpenckazanne moma Mo pocTy U BECY C MOMOIIBIO HEHPOHHOM CETH.
Brmonaenne npenckazanus. MUHIMH3AIS 3HAUCHNS (PYHKIUH TOTEPb.
OOyueHune: CTOXacTUUeCKUH rpagueHTHbIN ciryck. /Cp/

33

3anaun pacniozHaBaHusi 00pa3zoB. Kiaccudukanus oobexToB. [louck
n300paxkeHus 1o oopasiry. /Cp/

34

ANTOpUTM 00paTHOTO pacpOCTpaHeHHs OIINOKH. DYHKITIH aKTHBALNH.
Onenka pa6otsl cetu. /Cp/

3.5

Komnsroreproe 3penue. bubnuoreka OpenCV. CermeHTarus n300paxeHui.
JerexkTupoBaHne 0OBEKTOB.
/Cp/

3.6

Kommeroreproe 3penue. budmoreka OpenCV. OTcieXxuBaHUe ABHKYIIUXCS
00BEKTOB BO BpeMeHHU. PacriozHaBaHue nuilL.
/Cp/

3.7

OG6paboTka ecTecTBeHHOrO si3bika. OCHOBHBIE MOHSTHSL. TOKeHE3aIHS.
JlemmaTm3anus. /Cp/

3.8

O6paboTka ecTecTBEHHOTO s13bIKa. [lapcuHT 3aBUCHMOCTei. PacriosHaBaHue
MMEHOBAaHHBIX cymiHocTel /Cp/

3.9

Ioaroroeka k nekuusm /Cp/

3.10

ITonroroBka k 1abopaTopHbIM 3aHATHIM /Cp/

16

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO




4.1 3auér /KD/ 9 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEepPHANbI IS IPOBEICHUS IPOMEXKYTOYHON aTTECTAINH 00yJalOIMXCsl IPUBEACHB! B MPIUIOKEHIH K
paboueii mporpamMme JUCUUIIIMHBL.

@DopMBI U BHABI TEKYIIETO KOHTPOJIS 110 AUCLUIUIMHE (MOZIYIIO), BUABI 3aJJaHUH, KPUTEPHH HX OLICHUBAHMS,
pacnpezeneHne 6aIoB 1o BUAAM TEKYIETO KOHTPOJISI pa3pabaThIBAlOTCS PEHOJaBaTeNIeM AUCIUILINHBI C YUETOM €€ CTIeNU(HUKU U
JOBOZATCA 0 CBEICHUS O0YJaIOMMXCs Ha IIEPBOM YIEOHOM 3aHATHH.

Tekymuii KOHTPONIb YCIIEBAEMOCTH OCYIIECTBIISITCS IMPEIoaBaTesieM JAUCLHUIUIMHEI (MOIYJs) B paMKaxX KOHTAKTHOM
paboTHI U caMOCTOATEIBHOM paboThl o0ydaronmxcs. st pUKCHPOBaHUS PEe3yabTATOB TEKYIIETO KOHTPOIST MOXKET HCIIONB30BAThCS
BUOC.

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

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue M3parensc On. angpec
TBO, TOJL
JI1.1 | Huxonsckuii C. H. ABToMaTH3auus HHHOPMALIOHHOTO [TOBEACHUS U Mocksa: | https://e.lanbook.com/bq
HCKYCCTBEHHBIM MHTEIJIEKT: YueOHOe mocoone MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narennc On. aapec
TBO, TOJI

JI2.1 | Xenesnos M. M. MeTobl U TEXHOJIOTHU 00pabOTKU OONBINNX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4e0HO-METOANIECKOe Iocodue MockoBck
ui
rocyaapcT
BEHHBIN
CTPOUTEIb
HBII
YHUBEPCH
tet, 2020

6.2 UndopManmoHHbIe TEXHOJIOTHH, HCIOJIB3YeMble NMPHU 0CYIIECTBJIEHUH 00pa30BaTEILHOIO NpoLecca o AUCHHILINHE
(Mony.110)

6.2.1 IlepeyeHb JINIIEH3HOHHOTO H CBOOOIHO PACIPOCTPAHSIEMOI0 MPOTPAMMHOTI0 00ecTedeHust

6.2.1.1 | Python

6.2.2 Ilepeyens npogeccuoHANbHBIX 023 JAHHBIX U MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UndopmanmonHas cripaBouHast cucrema Texakenept https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBogHas cuctema "['apant” http://www.garant.ru

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

6.2.2.4 | ba3a nannbIx «XKene3HonopoxxHsie mepeBo3ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | VaeOHbIe aynuTopHuH UTS IPOBECHNUS 3aHATHI JICKIIMOHHOTO TUITA, YKOMIUICKTOBAHHbIC CIICIIHATN3NPOBAHHON MEOENbI0
1 TEXHUYECKHMU CPEACTBAaMH O0YUEHHsI: MyIbTUMEIUITHOE 000pyJOBaHKE ATl IPEJOCTaBIeHUs YIeOHOM HHpOpMaIu
00JIBIION ayTUTOPHH W/WITH 3BYKOYCHIIMBAIOIIEe 000pynOBaHUE (CTAMOHAPHOE HITH IIEPEHOCHOE).

7.2 | YueOHbIe ayANTOPHH IJIsl IPOBEACHHMS 3aHATHH CEMUHAPCKOTO TUIIA, TPYIIIOBBIX M MHANBHIYAJIBHBIX KOHCYJIBTAINH,
TEKYIIEeTro KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTaIlH, YKOMIUICKTOBaHHEIE CIICIIHATN3HPOBAaHHON MEOCIBIO 1
TEXHHYECKAMH CPEICTBAMH O0YUCHUS: MYIIbTHMEIUIHOE 000pyTOBaHHE H/MIIN 3BYKOYCHIIMBAIOIIEe 000pyIOBaHHE
(cranoHapHOE WM IEPEHOCHOE).

7.3 | TTomenieHust sl CaMOCTOSITETBHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOHN ¢ BO3MOXKHOCTBIO TIOAKIIOYEHUS K
cetu "MHTepHeT" 1 00ecneueHneM JOCTyIa B AIEKTPOHHYI0 HHPOPMAIIHOHHO-00pa30BaTeNbHYIO Cpelly YHUBEPCUTETA.

7.4 | TTomerneHust st XpaHEHUS. ¥ TPOPIIAKTHYECKOr0 00CITyKMBaHUS yueOHOrO 000pyIOBaHMUSL.




7.5

JlabopaTopuu, OCHAIIIEHHBIE CHEHAIBHBIM JIa00PAaTOPHBEIM 000pPYIOBaHHEM: KOMIBIOTCPHOH TEXHUKOH C YCTaHOBICHHBIM
I1O: Python, a Takxke ¢ BO3MOXXHOCTBIO OIKIFOUYCHUS K ceTH "MHTepHeT" 1 00ecriedeHHeM O0CTYIIa B JICKTPOHHYIO
MH(OPMAIOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHTETA




[Ipunoxenue
K paboueil mporpamme JUCHUTUTHHEI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOUYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOJYJIIO)

CUCTEMbBI UCKYCCTBEHHOI'O UHTEJUIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYVIS)

Hamnpapnenue moaAroToBKy / CieUaIbHOCTb

23.05.01 HazemHbIe TPaHCIIOPTHO-TEXHOJIOTUUECKHE CPEJCTBA
(k00 u HaumeHosaHue)

HanpasnenHocTs (m1podhuiis )/crieruani3anms
[TorbeMHO-TpaHCTIOPTHBIE, CTPOUTEIBHBIC, JOPOXKHBIC CPEJICTBA U 000PY/IOBaHUE

(HaumeHosamue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMH.

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



1. llogcHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquH;1 10 JUCHUITIIINHCE, O6€CH€‘-II/IB3_IOH_[I/IX JOCTHUIKCHUC HJIaHI/IpyeMBIX pCSYHI:TaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMbI TPOMEKYTOUHOM aTTecTaruu: 3a4ért, 9 cemecTp

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

Kon uHAMKATOPA TOCTIIKSHUS
Kon 1 HauMeHOBaHNE KOMITETCHIINN
KOMITETCHIIMU

OIIK-2: CriocobeH pemaTh mpoheCCHOHATBHBIC 3a1a4H C UCIIOJIb30BAHUEM METOJIOB, OIIK-2.2: [TpumensieT
CIIOCOOO0B U CPEJCTB MOJIyYCHUs, XpPaHEHHs U IepepaboTKH MH(POPMAIIMHU; HCIIOIb30BaTh CKBO3HBIC I (PPOBEIC
UH(POPMAMOHHBIC ¥ U(DPOBBIC TEXHOJIOTUHU B MPOGECCHOHATLHOMN EATSIBHOCTH TEXHOJIOTUH MIPOMBIIIICHHOCTH B

CBOCH IpoQecCHOHATBEHOM

JIeSITENIbHOCTH

Pe3yabTaThl 00yueHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMH pe3yJbTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kon 1 HauMeHOBaHUE HHIUKATOPA OrieHOYHBIC
Pe3ynbraThl 00yUYeHUS 10 JUCUUIUINHE
JIOCTHKEHUsI KOMITETCHIIMU MAaTepUalIbl
OIIK-2.2: [Ipumensier ckBo3Hble nudpoBbie | OOyJaroUMiics 3HAeT: Bonpocst (Nel -
TEXHOJIOTUM TPOMBIIUIEHHOCTH B CBOEH | OCHOBHEIE METOJIbI MalIHHHOTO o0yuenus; | Ne20)
npoQeCCUOHANBHOM JCSITeIBHOCTA KJIacCU(UKAIMIO 3a]a4 MAlIMHHOTO O0yueHHs; MeTpukH | 3afgaHus (Ne - Ne)

KayecTBa MoOJENH; (YHKIMH W METOABl OMOIHOTEKU
Pandas: query, tail, sample, head; meToap! QuasTparyu u
arperaiyy JaHHBIX; TPU3HAKU MTepeoOyIeHHOCTH MOJICIH;
MeTo b1 OnbmmoTek sklearn, seaborn, matplotlib u numpy.
OO0yyJaromuiics ymeer: 3amanus (Ne  21-
arperupoBarh JaHHble cpeiactBamu Python; Bemosnsats | Ne25)

¢uIbTpanuio NaHHBIX cpeacTBamMu Python; HacTpanBaTh
BeC HeEHpOHHA; BHIOMpaTh THUN KilaccupukaTtopa B
3aBHCHMOCTH OT TIOCTaBICHHOH 3a[auy; BH3YyaIH3UPOBATh
JaHHBIC cpeacTBamu  OubOmuotek  pandas, seaborn,
matplotlib;

BBITIOJIHATH MHOTOKJIACCOBYIO KIIACCH(HKAIMIO METOAaMH
6ubanorexu sklearn;

CTPOUTH JEPEeBbsl PEIICHWH M BBINOJHATH IO HUM

npejcKa3zaHue.
Ob6yuaronmiics BJajeeT: 3anaHus (Ne26 -
HaBrixaMu OCTpOEHUS 1epeBa pelIeHni; Ne30)

peanu3anyu anroputMa cirydaitHoro neca (Random forest);
HaIMcaHusl HEMPOHHBIX CETeH;
00yUYCHHS MOJICITH.

[TpomerxyTouHas arTectanus (9K3aMeH) MPOBOAUTCS B OJHOM U3 cieaytouux Gopm:
1) oTBeT Ha OUIIET, COCTOSIIINI U3 TEOPETUIESCKUX BOIIPOCOB M MPAKTHUCCKUX 33JaHUII;
2) BeimonHeHue 3ananuii B DMMOC yHuBepcuTera.

[IpomexyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIEAYIOMUX HOpM:
1) cobecenoBanue;
2) BeimonHenue 3ananuit B OOC yHuBepcurera.




2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIbI IJIS OLlEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3YyIINX YPOBeHb COPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUs1) /ISl OLIEHKH 3HAHMEBOr0 00pa30BaTeJbHOI0 pe3yabTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KOL[ 1 HAaMMCHOBAaHUEC MHAUKATOpA

O0pazoBartelbHbBIA pe3ysbTaT
JIOCTIDKEHUS] KOMIETEHIUH

OIIK-2.2: Tlpumenser ckBo3HbIe | OOyJalOUIHIACS 3HAET:

QpPOBBIE TEXHOJIOTUU | OCHOBHBIE METOIBI MAIIMHHOTO OOYYeHHS; KJIACCH(HUKANINIO 3aJad MAIIMHHOTO OOyUYCHIS;
MPOMBIIIJIEHHOCTU B CBOEH | METpHKH KadecTBa MOJelu; QYHKIHMK U MeTobl oubnnoreku Pandas: query, tail, sample,
npodecCHOHANbHON AeaTeIbHOCTH | head; MeTOaBl QUILTpALMM W arperanyy JAHHBIX; [PU3HAKH MEpeoOyYEHHOCTH MOJIEINH;
MeTo b1 OubanoTek sklearn, seaborn, matplotlib u numpy.

3ananue 1
MammHHOe 00y4YeHue —
a) CrHenuaaIM3upPOBAHHOE MPOrPaMMHOE pelreHue (MM Habop pelieHuil), KOTOpOe BKIIIOYAET B ceOs BCE MHCTPYMEHTHI JUIS
W3BJICUCHHS 3aKOHOMEPHOCTEH M3 CHIPBIX JTAHHBIX
b) ora rpynmuposka 06bexToB (HabmoaeHuii, COOBITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) Habop JaHHBIX, KaX/Iasl 3a[KCh KOTOPOTO MPEICTABISACT CO00H ydaeOHbIH MpUMep, COIePIKAIIN 3aIaHHbIH BXOJHOH HAO0P
JIAHHBIX, ¥ COOTBETCTBYIOIINI €My NPaBUIbHBIN BBIXOJHOM Pe3ybTaT
d) mnoapa3szmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYAION[H METOMbI MOCTPOCHHS AllTOPUTMOB, CIIOCOOHBIX 00yYaThCs HA
JIAHHBIX

3aganue 2
Cpenu nmpeIokKEeHHBIX 3a/1a4 MAITMHHOTO O0YYEeHHS YKaKUTE 3a/1a4d PErpeccuu
a) Ilowck HeraTUBHBIX OT3BIBOB Ha (DHIIBM HA CaiiTe KHHOKOMITAHUH
b) Aunropurm ¢unbTpanuu cnama
c) TlpeackasaHue cpoka OKyMmaeMOCTH MPOEKTA
d) IIpeackazaHue peIHOYHOU CTOMMOCTH KBAPTHPHI
e) TlowcK MOIIIEHHHYECKUX TPAH3AKITHI

3aganue 3
K 6ubnmorexam ananmu3a naHHbX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3aganue 4

Kakwue u3 nepeuncieHHBIX KOMaH] BepHYT AaHHbIe U1t Poccnu 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")]

3amanue 5
OtMmeThTe BEpHBIC YTBEPKIACHHUsI 00 alropuT™Me ciydaiHoro sieca - Random Forest
a) UToroBbIM mpejcKa3aHMeM MOJIENH SBIISETCS MPEICKa3aHme CIydaiiHoTo aepeBa
b) Tlapamerpsl st Kaxmoro aepesa (TiTyOHHA, MUHIMATBHOE YHCIIO0 0OPA3IOB B JIHCTE U T.J.) BHIOUPAIOTCS CITy94aiiHO
¢) Kaxmgoe nepeBo B jecy moydaer CiydaiHbli MOAHA00p TaHHBIX
d) UYwcno nepeBbeB B Jiecy BBIOUPAETCs CIyYaitHBIM 00pa3om
e) IlpeackasaHue MOIENH - yCPeAHEHHBIC MPEACKA3aHHs IePEBbEB

3ananue 6

Kakoii arpuOyT 0TBE4aeT 32 MUHMMAJILHOE YHCIIO 00pa3IoB B JIUcTe?
a) min_samples_leaf
b) max depth

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUISA MPOBEACHUS OLIEHOYHBIX MPOLEAYP KOJHMYECTBE BapHaHTOB. OLIEHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHE COICPIKAHMUS OIICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



¢) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoii aTpu0yT 0TBe4aeT 32 MUHUMAJIbHOE YUCIO 00PA3IoB B Y3JI€ I pa3aeicHuUs?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 8
OTMeThTe BEpHBIE YTBEP)KACHUS O BIMSHHUYU I1apaMeTPOB PEIAOLIEro IepeBhs Ha NepeodydeHune
a) Yem MeHblue 3HaueHHE min_samples_split, TeM MeHbIlIe TCHACHIHS K MIEPEOOyICHHIO
b) UYewm mensbie 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TEPEOOYUCHHUIO
C) UYem MeHblle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TnyOuHa mepeBa HUKAaK HE BIHUSET HA €ro MepeoOydeHHOCTh
e) UYem MeHbIIe 3HaUcHHUE TapameTpa max_leaf nodes, TeM MeHbIIE TCHACHIUSA K IEPEOOYUCHHIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATE AJIS MPEICKa3aHusd pa3Mepa 0JOOPEHHOTO KPEIuTa 110 3aIaHHBIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIC YTBEPIKACHUS O AEPEBbSX PELICHHUH.
a) deM MEeHbIIIe CBOWCTBO gini, TEM OJHOPOJHEE IPHUMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcst TOMBKO TS TUCTHEB, HO HE TSI Y3II0B
C) CcBOWCTBO samples yKa3pIBaeT HA KOJMYESCTBO MPHMEPOB B y3JIe
d) mapamerp gini, BO BceX JIMCTHAX TODKSH HMETh OJJMHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTe BEpHBIE YTBEPXKIEHHS O CITy4allHOM Jiece
a) uem GoJbIIIE IEPEBLEB B JIECY, TEM JIyUIlle KAYECTBO MPEICKa3aHUsI
b) Bpems HacTpoiiku 1 PabOTHI CITy4aliHOTO Jieca YBEINYHBACTCS IPOMOPIHOHAIBHO KOTHMIECTBY JCBEPEB B JieCy.
C) ChydaiiHbIi Jlec IPUMEHUM JUIS PEIICHHS 3aa4 PErpecCcuu
d) chyuaiiHbIif lec TPUMEHNM /IS PEIICHHS 3a1a4 KIacCupUKAIMA

3amanue 12
OTMeThbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyi0 KOMOWHALIMIO TAPAMETPOB IS IepeBa PEIICHHH
b) RandomizedSearchCV paGoraer 6rictpee, uem GridSearchCV
€) GridSearchCV Haxomur ny4mryr0 KOMOMHALMIO IapaMeTpoB Ul JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
niepeaaHsbl
d) RandomizedSearchCV naet Gonee TouHoe mpezackasanue, yem GridSearchCV

3amanue 13
Bribepure u3 crincka 3aa4u KiacCu(GUKaIum:
a) pasnenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U CO0aK
b) mpenckasath CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaMETPaM
C) pasuenuTh TpUObI HA ChEJOOHBIE U STOBUTHIE
d) crpynmupoBaTh TEKCTHI IO UX SMOLMOHATIBHON OKpacKe

3ananue 14
OTMeThTe BEpHbIE YTBEPKICHUS
a) B kadecTBe mepeMeHHbBIX I 00YYCHUs JepeBa MOTYT OBITh UCIIONB30BaHbI KAK KOJIMYECTBEHHBIE, TAK U KATETOPHaIbHBIC
MIPHU3HAKA
b) JlepeBss perrennit MOTYT peraTh 3a1a4y KIacCHHKAIMN C TIPOU3BOIBHBIM YHUCIOM KITaCCOB
€) UYewm mensine 3HadeHne min_samples_leaf Tem TouHee GyayT mpescKa3aHuUs Ha TPEHUPOBOYHOM BBIOOPKE
d) UYewm mensbime 3Hauenue min_samples_leaf Tem TouHee GyayT MpecKka3aHUs HA TECTOBOM BRIOOPKE

3aganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopka, Mo KOTOPO HACTPAMBAKOTCS ONTUMANBHbIE TAPAMETPhI JepeBa
b) Bribopka, M0 KOTOPOil OLICHUBAETCS KaYECTBO IOJYYEHHOTO IepeBa peLIeHHUit
C) BriOopka, M0 KOTOPOH OCYIIECTBIAETCS BBIOOP HAMTYUIIeH MOJETN U3 MHOXKECTBA MO/Ieeit
d) MHOXeCTBO LeNeBbIX 3HAYCHUI ISl TAHHOTO Habopa JaHHBIX




3amanue 16
Ipu 06y4eHHH HEKOTOPON MOJIEH Ha TPEHUPOBOUHOM BEIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOM BBIOOPKE, MOJyYeHa OOJbIIas
pa3HULA MEKTY 3HAYECHUAMH METPHK Ha TPEHMPOBOUHOM M TECTOBOM BEIOOPKAX. O YeM 3TO MOKET FOBOPUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenenenne TaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PacIpeeiCHus B TPCHAPOBOTHOM

€) Mogens HenooOyUCHa

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakue u3 npeaioKeHHbIX KOMOMHAIMI HE BBI3OBYT OLIMOKY?
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[1:5,[1,6]]

3amanue 18
Kakwe cTpoku 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)

3ananue 19

B xakux ciaydasx MOXeT ObITh UCIIOJIb30BaHAa CTyNeHYaTast QyHKINS aKTHBAILUN?
a) Omnpenenuthb K CheT0OHBIM HUITH HECHETOOHBIM OTHOCHUTCS IPpU6?
b) Omnpenenurs kK KakOMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCUTCS HpHC?
C) Pasgenuth TEKCThI HA HEWTpANbHbBIC, HETATUBHBIC U MOJOKUTEIIbHBIC.
d) TIIpeackasaTp pa3mep 3apabOTHOM IIIATHI CIICIIUAIUCTA TI0 OMPEICICHHBIM apaMeTpam.
e) Pasgenuts n300paxkeHHs Ha COJEPIKAIIKE U HE COJCPIKAIIUE OTKPHITHINA OrOHb.

3aganue 20
Kakoe 3HaucHrEe MOXKET UMETh B3BEIICHHAS CYMMa BXOJOB HEMpOHa (70 UCIOJIb30BaHKS aKTUBAIIMOHHOM () YHKITHH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo, + )

2.2. TunoBbIe 3aJaHus J1JIsl OIIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

Kox n nanmeHnoBanue

MHJIUKATOpa JOCTHKEHHS O06pazoBaTesbHBIA pe3yIbTaT
KOMITCTEHIINT
OIIK-2.2: [Tpumensier ckBo3Hble | OOyuaroluiicsi yMmeer:
QpoBbIE TEXHOJIOTUU arperupoBarh JlaHHble cpecTBamMu Python; BBINOIHATE GUIABTPALMIO JaHHBIX CPEJICTBAMH
IIPOMBIILIJIEHHOCTH B CBOEH Python; HacTpanBaTh Bec HelpOHHA; BEIOMPATH THI KIACCU(PHUKATOPa B 3aBUCHUMOCTH OT
npodeccrnoHaTbHON MTOCTaBJIEHHOHN 331241, BU3YaJIM3UPOBATh JaHHBIE CpelcTBaMu OubmuoTtek pandas, seaborn,
JIeITeIIbHOCTH matplotlib; BermonHsTE MHOTOKITACCOBYIO KiTaccH(UKanuio MeTogamu 6ubinorexu sklearn;

CTPOUTH ACPCBbA pGHICHI/Iﬁ 1 BBITIOJIHATD 110 HUM IMPCJICKA3aHUC.

3amanue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama dQamunus>.ipyng (wanpumep, lab2 tiuzhna.ipynb), nogxmounte
6ubmmoTexkn numpy 1 pandas u npoutute faHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momy4anTe pacnpeneneHne YUCIOBBIX BEIHMYHMH AaTadpeliMa Sp UCTIONb3ysl 0a30BbIe METO/IbI BU3yanu3alun Oubinorexu pandas.
Wmnoprupyiite Oubimoreky Seaborn. Vcmonb3yss uHTepdeiic Ui IMOArOHKM PETPECCHOHHBIX MoOJENed K  YCIOBHBIM
MOJMHOXECTBaM Ha0opa JIaHHBIX BhIBEANTE rpadUK yCreBaeMOCTH 110 MaTEMATHKE M YTEHHIO C PAa3[IeJICHUEM IO TI0JTY.

3amanwue 22

3arpysurte Moayau 6ubarnoTek numpay u matplotlib, a Taxke moaynu 6ubauoreku Scikit-learn, HeoOXxoauMBIe I pabOTHI C JPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsiii Habop iris. M3ydure cTpyKTypy TMOIy4eHHOTO Habopa maHHBIX. B HaGope 150
3K3eMIUIIpoB ('CTPOK" B NMPHUBBIYHOW HAM TepMHUHOJIOTHH). KaknoMy 3K3eMIISIpy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(MHa yalencTUKa B CM; INTMPHHA YalIeINCTHKA B CM; JUTMHA JIETIECTKa B CM; LIIMPUHA JIeTIeCTKa B ¢M) 1 Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. naHHBIH HaOOp MO3BOJISIET PELINTH 33/auy KiacCU(HKAIMM, OTHECEHHs PacTeHHs "HpUC" MCXOIS M3 IIUPUHEI
JICTICCTKOB, JUIMHBI YalICIMCTHKA U T.J. K OTHOMY U3 TpeX KnaccoB. Co3naiite nemoncrparuBHbiii Decision Tree knaccugukarop,




UCIIONB3Ysl OJHOMMEHHBIA Kitacc w3 Oubnmoreku sklearn u coxpanure ero B nepemeHnyro dt. Jlns pasmencHus MHOXKECTBA Ha
TECTOBOEC W TPCHUPOBOYHOE HCHOJNB3yWTe MeToj train test split. OToOpasuTe NOIYYEHHOE ICPCBO PEHICHHN TpadUyuecK,
ucnonb3yiite meron plot_tree

3ananue 23

3arpy3urte JaHHBIE U3 BCTpOeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboi Habop u3 1797 pyKOMHMCHBIX M300paXeHNH
mudp pasmepamu 8 Ha 8. Kakmas xapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I KaXXIOW SYCHKH M300paKeHUS.
OO0y4nTe IepeBo pemieHni U MOIYYIHTe MpefcKa3aHne Ha TeCTOBOH BEIOOpKe. Busyanmsupyiite mpenckasaHue, yKaKUTe TOTHOCTh
JUISL TIOJTy9I€HHOTO JIEpeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbIx boston npencrasmisieT co6oii cioBaps ¢ kirouamu data, target, feature names u DESCR. Kitouy data coorBercTByer
MacCHUB CIHCKOB:

{'data": array([[6.3200e-03, 1.8000e+01, 2.3100e+00, ..., 1.5300e+01, 3.9690e+02, 4.9800e+00], [2.7310e-02, 0.0000e+00,
7.0700e+00, ..., 1.7800e+01, 3.9690e+02, 9.1400e+00],

B kaxmoii crpouke 13 unciioBrIx 3HaUueHNA. Bamma 3amada HaiiTa onmcanne Kakaoro u3 Hux. Tak nepBoe 3Havenue (6.3200e-03
0.00632) 3T0 ypOBEHH NPECTYNHOCTH Ha TYyIIy HACEICHUS.

IocTpoiiTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbSI TT0 MMEIOIMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOUMOCTh
JKHJTBS - BEJIMYMHA HEeTIpephIBHAS, U AepeBo kiaccudukannu DecisionTreeClassifier Ham He momoinéT. s mpeacka3anus 3HAYCHUS
1eneBoil (PyHKIMH HyXHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce nepeBbs HA NaHHBIX bOston IO CIETYIONINM ITapaMeTpaM:

MaKcHMalibHas rryOuHa - ot 2 10 15 ypoBHeii

MUHHMMAaJIbHOE YHCII0 P00 A pasaeneHus - oT 2 o 10

MUHHMMAaJbHOE YHCII0 Mpol B nucte - oT 1 10 10

OTt06pa3uTe TydiIye napaMeTpsl U JIydllee AepeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

Wzyante ocrampHbIe aTpuOYTH Kiaccudukaropa. Co3maiite Mogens RandomForestClassifier ¢ 15 mepeBbsaMu W MaKCHMalTbHON
rTryOuHOM paBHOU 5 ypoBHsM 1ist maHHEIX digits load().

OOyunTe nomy4eHHYI0 Moienb. BeimonanTe npenckasanune. [locunTaiite TOYHOCTH (Score) IS eca.

YKaXuTe TpU CaMbIX BaKHBIX [apaMeTpa Al JEPeBbEB PEIICHWI B CO3QAHHOM JIeCy, HCHOJB3Ys, HalpuMep, aTpuOyT
feature_importances_.

OIIK-2.2: Tlpumensier ckBo3Hbie | OOyUarOIIUIACS BJIAJEET:

uQpoBBIE TEXHOJOTUH | HaBblkaMu IIOCTPOEHUS AE€PEBA PEILEHUM.

NPOMBIIUIEHHOCTY B cBoell | HaBwikamu peanusaiiiu aaropurMa cirydaitnoro ieca (Random forest)
npodeccroHabHO HaBblkaMu HanucaHWs HEHPOHHBIX CETEH.

JIEATEIIbHOCTU HaBpikamMu 00y4eHUSI MOJEITH.

3amanue 26

3arpysute JaHHbIe W3 BCTpoeHHOro Habopa load digits. Co3maiite kiaccupukaTop, CO CICAYIOUIMMHU MapaMeTpaMu JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHUMAJIbHOE YHCIIO 00BEKTOB B JIUCTE - 4.

Paznenure monyveHHbIe JaHHbIE HA TPEHUPOBOUYHBIN M TECTOBBIH HaOOpHI AaHHBIX, 75% u 25% coorBercTBeHHO. [Ipenckaxure
KJIacChl, K KOTOPBIM ITPUHAIIIC)KAT JaHHBIE N3 TECTOBOM BEIOOPKH, COXpAaHHUTE pe3ynbTaT Ipe/icKa3annii B nepeMeHnyo predicted.

Saganue 27

3arpy3ure BCTpOCHHBIN Habop boston.

Habop ganubix boston mpezcrasisieT co0oii ciaoBaps ¢ kitouamu data, target, feature names u DESCR. Kirouy data cootBeTcTBYeT
MacCHUB CITUCKOB:

Ucnione3yst anroputM cirydaiinsiii jgec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 nepeBbsiMu 1 MaKCHMaIbHOM
TIyOMHOW paBHOUM 5 ypoBHsM aiisi naHHBIX. OOydWTe MONYYCHHYIO MOJeNb. BhIMonaHUTE Tpeackazanue. [locuuraiite TOYHOCTH
(score) mns yeca

3ananue 28

Wmnoprupyiite Habop mauneix Fashion MNIST (nanueie oubmuotexu Keras), coxepxammit 70 000 u300paxkeHU#l dIEMEHTOB
OJICXKIbI B IPAJIALIUIX CEPOro, B pa3pelieHnn 28x28 mukceneil.u npouTuTe qaHHbie/

Paznenure Habop Ha TPEHHMPOBOYHBIH U TECTOBEIN B ponopu 85/15.

Buzyanusupyiite nepBbie 1ecsTh 00BEKTOB U3 TPEHHPOBOYHOTO HAbOpa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIIOEB: BXOIHOI'0, CKPBITOI'O ¥ BBIXOJHOTO..

3ananue 29

Ckauaiite nannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jist ckaunBaHust HEOOXOIUMO MPOMTH TPOLELYPY
peructpanuu. Pacmakyiite apXuBbI train.zip u test.zip ¢ JaHHBIMHU B KaTaJore CO CBOMM IIPOEKTOM.

B karanore train cozgaiite aBe mamnku cat u dog. Pasaecure n3o0paxeHus M3 Karajora train 1o BHOBb CO3/IaHHBIM Tankam. Bel MoxkeT
czenathb 310 BpyuHyto (0 6aymuioB) iy nporpammuo (1 6ayur) ucnosbs3yst MeTonsl si3bika Python. Bam nmonano6urcst Onbianoreka oS
Y METOJIbI CTPOK.




CrenepupyiiTe natacera U3 M300paKeHUH UCTIONB3Ys MeTox OubmmoTekn keras ImageDataGenerator.

C nomoisio Metoza flow from directory co3naiite renepaTop AaHHBIX HA OCHOBE M300paKeHUH U3 KaTajora.

Hccnenyiite nosy4eHHbIH reHepaTop. BeiBenure Ha 9KkpaH, u3ydure Gopmy.

[IpoBenure oOpaTHyto onepaiuo. Busyanusupyiite nepsble T 00bEKTOB U3 MOJIYYEHHOTO0 Habopa JaHHbIX.

Pacmenute nmeroniuecs JaHHbIe Ha TpH Habopa (train,test,validation), 1mOo ucnonb3yiTe AaHHbIE U3 apXHBa test, HOATOTOBUB MX
COOTBETCTBYIOLTNM 00pa3oM.

CaMocTosTeNnbHO co3AaliTe U 00y4InTe HEMPOHHYIO CETh IS Pa3iIMueHHs KOIIeK U cobak (110 mpuMepy 1abopaToOpHOH S5, 4acTb 2).
Jlo6eiiTech TOYHOCTH MOJIEIH Ha BaJTHIAIIMOHHOHN BEIOOpKE He HIDKE 80%

3amanune 30

Peanusyiite kiacc Neuron OCYIIECTBISIONIMHA BBINONHEHUE (QYHKIMH =X1*wl+x2*w2 +... +xnwn+b (1), rme x — 3HaueHus,
NOZIaHHbBIE HA BXOJI, W - Beca BXOZIOB, a b - cMeleHne. B kauecTBe pyHKIIMM aKTHBAIMK UCIIOIB3YHTE CUTMOUy. Y OeauTech, 4To
CO3JJaHHBII BaMH HEHpOH paboraet. JIJist 5TOro caMoCTOsTENbHO 3a/1aiiTe Beca M CMELIEHUsI M 3HaUSHUs BXOJOB U IPOBEPHTE OTBET.
CobGepure U3 HEHPOHOB MPOCTEHIYIO0 HCKYCCTBEHHYIO CETh, COCTOSIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 9TO JTr000H CII0H MEXTy BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (HociieHiM). CKPBITBIX CIIOEB MOXET OBITh
HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB /JIsl NOATOTOBKH 00y4aroIuXcsl K NPOMEKYTOUYHOM aTTecTaluu

UckyccTBennblid nHTEIEKT. OcHOBHBIE oHATHS .
MammHHOE 00yJeHHe.

I'my6Gokoe obydeHue.

OOyueHmne ¢ yunurteneM U 0e3 YIUTes.

OcCHOBHBIC IOHATHS aHAIN3a TaHHBIX. JJaHHBIE, MOJIENb, 00pAa0OTKa TaHHBIX.
MeTo0mornuecKrue MPUHIHITEI aHAIN3bI JaHHBIX.
Lenu, aTanbl, METOIbI M TEXHUKU aHAJIU3a JaHHbBIX.
dunbTpanys rpynnupoBKa U arperanus JaHHBIX.
Busyanuzanus qaHHbIX.

0. Busyanu3zaums nansaeix B Phyton.

. Buzyanuzanus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemaromme nepeBbst: OCHOBHBIC TOHATHS.

14. 3apmaua xkIaccupUKaIIH.

15. [epeBss penrennii. OCHOBHBIE TapaMeTpPHI epeBa.
16. JlepeBo perieHHi B 3312491 PETPECCHH.

17. Merox OnmKkalIInX COCENeE.

18. Kownmemnius cay4aiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3IOB.
20. YcpenHeHnue NporHo30B.

21. TIpoGiema mepeoOyUeHHUsL.

22. Twumsl onmboK: true negative, false positive.

23. Merpuku kayectBa mojenu: Precision, Recall, F1 score.
24. Tectupoanue ROC AUC.

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DOyHKIHUW aKTHBALUU HEHpOHA.

28. IlepuenTpoH.

29. OOyyeHne HelpoHa.

30. I'panueHTHBIN CITyCK.

31. JIpoGsieHue mmiara mpu rpagueHTHOM CIIyCKe.

32. CroxacTH4yecKui rpaJIneHTHBIH CITyCK.

33. MeTox HAUCKOPEHIIEro CITyCKa.

34. HeiipoHHast CETb.

35. OpnHOCII0HHAsE MOJETD.

36. CBepTo4HBIC HEHPOHHBIE CETH.

37. CBEPTOYHBIN CIIOH, CIION TTOABBIOOPKH, ITOTHOCBSI3HBIN CIION.
38. lleneBast QpyHKIMS.

39. 3amaum pacro3HaBaHUS 00pPaA30B.

40. Knaccudukarus oObeKTOB.

41. Tlouck u3zobpaxkeHus 1Mo 00pasIry.

BoOoo~Nog~wWNE
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3. MeToauyeckne MaTepHaJibl, ONpeAesIoIie NPouelypy U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIIM NIPH NPOBEJCHUH IIPOMEKYTOYHOM aTTeCTalMU

Kputepun ¢popmMupoBaHusi 01leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aJaHUM

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot oburero o0bEMa 3aJaHHBIX BOIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIISCTCS 00yUYaIONIEMYCsl, €CTH KOJTMYECTBO MPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKA «Yy/IOBJIETBOPHUTEJIBHO» BBICTABIIACTCS OOYJAIOMIEMYCS, €CJIM KOJIWYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0611ero oobEMa 3alaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢popmMupoBanusi O1eHOK 10 pe3yJIbTaTaM BbINOJHEHHUS 3aJaHUil

«OTaAUYHO» — cTaBUTCS 32 PadOTY, BHIIIOJIHEHHYIO TOJHOCTHIO 0€3 OIMOOK U HEAOYETOB.

«Xopomuo» — cTaBUTCA 32 PabOTy, BBIINOJHEHHYIO TOJHOCTBIO, HO IIPU HAJHYUHU B HEH He Oosee OJHOM
Herpy0oii oK U OTHOTO HeoueTa, He OoJiee TpeX HeJJOUETOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCSA 32 pabOTy, ecii 00yJaroUIuiics MPaBIIILHO BHITIOIHII HE MeHee 2/3
Bcell pabOoThl WM JOMYCTHI He Oojiee OqHON Ipy0oil OmIMOKM M IBYX HEIOYETOB, HE Oosee OAHON TpyOoil u
oJHOH Herpy0oii ommnoOKu, He OoJiee Tpex HerpyObIX OMIMOOK, OHOM HETPYOOH OMMOKY M IBYX HEJJOYETOB.

«HeynoB/1eTBOPUTEJIBLHO» — CTABUTCA 32 pabOTy, €CJIM YHCIIO OMIMOOK U HEIOUETOB MPEBBICUIIO HOPMY
TUIsL OLIEHKH «yJIOBJIETBOPUTEIHHO)» I MTPABUIHHO BBHIITOJHEHO MeHee 2/3 Bcell paboThl.

Buowt owubox:

- 2pyOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUI, HOPM, HE3HAHUEe NPUEMO8 peueHUs 3a0ad,
OWUOKY, NOKa3bl8alowjue HenpasuibHoe NOHUMAHUE YCI08UsL NPEeOIONCEHHO20 3a0AHUS.

- Hezpybble OwUbKU: HeMOUHOCTU YOPMYTUPOBOK, OnpedeeHuUll; HePaAYUOHAIbHBLL 8b100P X00d peuleHus.

- HeOouembvl.: HepAYUOHAIbHbIE NPUEMbL 8bINOJIHEHUSA 3A0AHUsL, OMOebHble NOZPEUHOCMU 8 (POPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBanusi OEHOK 110 3a4eTy

«3a4TeHo»» - CTYACHT JEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/IeNIOB MPOrpaMMbl H3y4aeMOro Kypca, ero
0a30BBIX MOHATUH U (yHIAMEHTAIBHBIX MPOOJIeM; MPHOOpeNn HEOOXOANMMbIE YMEHUS U HABBIKU, HE JTOMYCTHI
(haKTUYECKUX OITUOOK MPHU OTBETE, MOCIEA0BATEIIHHO 1 JIOTUYHO M3JIaraeT TEOPETUUCCKUN MaTepHua, JOImycKas
JUIIb HE3HAYNTEIbHBIE HAPYIICHHS OCIEA0BATEIIbHOCTH U3JI0KEHUSI U HEKOTOPbIE HETOUHOCTH.

«He 3auTeHO»» - CTYACHT JAEMOHCTPUPYET (parMeHTapHbIE 3HAHMS OCHOBHBIX DPA3EJIOB MPOTPAMMBbI
M3Yy4aeMOTo Kypca, ero 0a30BbIX MOHATUN M (yHAaMEHTAIbHBIX MPOoOJieM; clabo BhIpaKEHAa CIOCOOHOCTH K
CaMOCTOATEIILHOMY aHAJUTHYECKOMY MBIIUICHUIO, HUMEIOTCS 3aTpyAHEHUS B W3JI0KEHUM MaTepuana,
OTCYTCTBYIOT HEOOXOIUMBIE YMEHHSI U HABBIKH, IOMYIIEHBI TPyOble OIMMOKH U HE3HAHNUE TEPMUHOIIOTHH.
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