ﬁﬁfpyo“;” e TWI HAETERCTBO TPAHCMOPTA POCCUMCKOW ®EQEPALIMU
oo P4 V1/b | ©EQEPANHHOE ArEHTCTBO XENE3HOAOPOXHOMO TPAHCMOPTA
,U,OH)K'HOCTbZ PEKTOD GENEPANLHOE MOCYQAPCTBEHHJE BOOMETHOE OBPAIOBATENLHOE YYPEXOEHWE BLICILEND OBPAIDBAHWA

nera iGAMAPCKWA FOCYOAPCTBEHHbLIN YHUBEPCUTET NYTEW COOBLUEHUA

YHUKaNbHbIA NPOrPaMMHbIiA KNtou:
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

[Ipunoxxenue
K paboueil mporpamme JUCLUIUIUHEI

OLIEHOYHBIE MATEPHAJIBI JIJISI TIPOMEKYTOYHOM ATTECTALIMA
MO JUCHUIIJIMHE (MOYJIIO)

TEXHOJIOIT'YU UCKYCCTBEHHOI'O UHTEJIVIEKTA

(HaumenosanUe OUCYUNTUHBL(MOOYIIS)

23.05.06. CTpouTenbCcTBO KEJIE3HBIX IOPOT, MOCTOB M TPAHCTIOPTHBIX TOHHENEH

MocTthl



Coneprxanue

ITosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIbITA JAEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA CPOPMHUPOBAHHOCTH
KOMIIETEHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAS 3aIIHCKA
Heﬂb HpOMC)KYTOLIHOf/'I arrecragun — OLICHHUBAHUC HpOMC)KYTO‘-IHBIX N OKOHYATCIIBHBIX peSyJIBTaTOB
oOydeHUss TO JUCHUIUIMHE, OOCCICUYMBAOIINX JIOCTHKCHUE IUIAHUPYEMBIX PE3yJbTaTOB  OCBOCHHUS
00pazoBaTeNbHON MPOTPAMMBI.

@opMBbI IPOMEXKYTOUHOH arTecTaluu: 3a4€T, / CEMECTP

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

KOL[ HHAWKATOpa JOCTHKCHUA

KO)I 1 HAMMCHOBAHUEC KOMIICTCHIINMHN
KOMIICTCHIIMN

YK-1: CriocobeH ocymiecTBIATh KPUTHISCKUN aHaJH3 IPOOIIEMHBIX CUTYyallnii Ha OCHOBE
CHCTEMHOT'O 1T0JIX0/1a, BEIPa0aThIBAaTh CTPATETHIO IEHCTBUN

VYK-1.3: BeipabatsiBaeT
CTpATEruo AeUCTBUM A
pemeHns MPUKIaIHBIX 3a/1a4,
HCTIOJIB3YSl TEXHOJIOTHH
HCKYCCTBEHHOTO MHTEIJICKTa

OIIK-10: Criocoben (popMyIHpOBaTh U pelIaTh HAYYHO-TEXHHMYECKUE 33aJa4k B 00JaCTH CBOCH
npoecCHOHANBHON e TeIbHOCTH

OIIK-10.2: Ncnonb3yeT
OCHOBHBIC METOJbI U TCXHOJIOTUHU
HUCKYCCTBECHHOTO MHTEIIICKTA JIst
pELICHUS TUTIOBBIX 33134

Pe3yabTaThl 00yueHus 0 JUCHHUIINHE,
COOTHEeCEHHbIE C MIIAHUPYEMbIMU pPe3yJIbTATaAMU 0CBOEHHS 00Pa30BaTe/IbHOI MPOrpaMMBbl

Ko u HanmeHOBaHME HHIUKATOPA O1eHOoYHEIE
PesynbraThl 00y4eHUS 10 TUCIUILIHHE
JOCTHYKEHHST KOMITETEHIIMHI MaTepHaJIbI
YK-1.3: BripabateiBaet crpateruto | OOyuaromuiics 3HaeT:
ACUCTBHN T PEIICHUA MPUKIIAHBIX 381189, | - knaccudukaumio 3agay, peliaembix METOAAMM UCKycCTBEHHOMO | Bompockl (Nel -
UCIIONb3ys TEXHOIOTMH HCKYCCTBEHHOIO | ppTennekTa; Nel0)

HHTCEIJICKTA -METPUKN OLUEHKUN KaveCTBa Mop,eneﬁ M anropnuTtmos,;

OO6y4aronuiics ymeer:

BbI6paTb NOAXOAALLYIO METPUKY ANA OLEHKM KayecTBa mogenn u | 3amanusa 7-10

aAZIrToPUTMa.

OOyJaroniuiicst Biaajeer:

HaBblKaMM OLEHKM KadectBa paboTbl anroputma B 3agadvax | 3amanus 7-10

KnaccuduKaummn n perpeccum.

OIIK-10.2: Hcnosp3yeT OCHOBHBIC METOIbI
U TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJUICKTa
JUTSL PEIIICHHUST TUIIOBBIX 33/1a4

OO0yyaronuiics 3HaeT:

- OCHOBHBIE METOJIbl MAIIMHHOTO O00y4YeHMs, MPOIECCHl U
CEPBUCHI IO 00pabOTKe MAHHBIX U BHIPAOOTKE pelIeHUH B
o0nacTy Npo(ecCHOHATBHOH NeATeIbHOCTY;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUN, UMUTUPYIOLIUMA
KOTHUTHBHBIE (YHKINH YeJIOBEKa M MO3BOJISIONMHA TpH
BBINOJIHEHUH 3334 JOCTUraTh Pe3yNbTaThl, CONOCTaBUMBIE
C  pe3ylbTaTaMU  HUHTEIJIEKTYalbHOM  JESITEIbHOCTH
4eJI0BEKa;

Bomnpocsl
Ne20)

(Nell -

OOyyaronuiicst ymeer:

- arperupoBarb, (UIbTpOBaTh, HacTpauBaTh Beca,
BBIOMPATh KJ1acCU(UKATOPHI, KJ1accu(UIpoBarTs,
BU3YyaJln3UPOBATh JaHHbIC, CTPOUTH JIEPEBbS PEIICHUIl C
UCIIOJIb30BAaHUEM SI3BIKOB BBICOKOTO YPOBHS JJIsI PELICHHS
HayYHO-TEXHUYECKHX 3a7a4d B 00IaCTH MpodecCHOHaTBHON
JIeITeIbHOCTH; HaBbIKAMHM HANHMCaHWs HEHPOHHBIX ceTel
JUISl pELICHUS] HAYYHO-TEXHUYECKHX 3a/1a4 B 00J1aCTH CBOCH
npodeccnoHamTbHOM AesITeIbHOCTH;

- HaBbIKAMM OOY4YEeHHS MOJAENH C HCIIOJIb30BaHHUEM
WHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUICKTA.

3amanus
Ne25)

(Ne21 -

OOyJaroniuiicst Baajgeer:

3amanus (Ne 1- Nel0)




- HaBBIKAMH HANMCAaHUS HEHPOHHBIX CETEH I PELICHHUS
HAayYHO-TEXHWYECKMX  3amady B  o0macTm  CBOeH
podeCcCHOHANBHON NesITeIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIH30BAHUEM
WHCTPYMEHTOB HCKYCCTBEHHOTO WHTEJUICKTA.

[TpomexxyTouHast arTecTanus (3K3aMeH) MMPOBOJAUTCS B OJTHOM M3 CISAYIOMUX HOPM:
1) oTBeT Ha OWJIET, COCTOSINUIN M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinoaHenue 3aaanuii B DMMOC CamI VIIC.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieayromux Gopm:
1) cobecenoBanue;
2) BeimonHeHue 3ananuii B OMMOC Caml YIIC.

2. TunoBbiel KOHTPOJIbHbIE 32/IaHUA HJIM HHbIEe MATePHAJIBI /151 OLleHKU 3HAHMI, YMeHH i, HABBIKOB
U (WJIM) ONBITA JesITeIbHOCTH, XapAKTePU3YIOLIUX YPOBEHb ¢(pOPMUPOBAHHOCTH KOMIIETECHIUH

2.1. TunoBble BONpPOCHI (TeCTOBBIE 3ajaHus1) /IJIA OLIEHKH 3HAHMEBOT0 00Pa30BaTeIbHOTO pe3yJibTaTa

[TpoBepsiembiii 00pa3oBaTENbHBINA PE3yIbTAT:

KOIL N HAUMCHOBAHUE NHAUKATOPA
JOCTHKCHHUA KOMIICTCHIIMHN

OO0pazoBaresbHbII pe3ysbTaT

VYK-1.3: BripabateiBaet ctpateruto | OOydaronuiics 3HAET:

JNEUCTBUMN IS peleHus | - knaccudpuKaumio 3a4ad, pellaeMbix METOAaMM UCKYCCTBEHHOTO MHTENEKT];
HpI/IKJ'[aILHbIX 3agad, I/ICHOJ'H)?;yH -MeTPUKUN OUEHKUN KayeCTBa MOAe}'IeVI 1N anropnuTmos;

TEXHOJIOI'nn I/ICKyCCTBeHHOFO

HUHTCIIJICKTA

3aganue 1

MammHHOe 00yueHne —

a) ChIenuaIM3UpOBAaHHOE MPOrPaMMHOE penieHue (HiIM Habop peleHuid), KOTOpoe BKIOYACT B ce0sl BCe MHCTPYMEHTHI I
W3BJICUYCHHS 3aKOHOMEPHOCTEH U3 CBHIPBIX JaHHBIX

b) orta rpynmupoBka o6bexToB (HabmoneHuii, coObITHIT) HA OCHOBEJAHHBIX, OMHUCHIBAIOIIUX CBOMCTBA 0O0BEKTOB

C) HaOOp DaHHBIX, KaXJasl 3aIICh KOTOPOT'O NPEACTABIET cO00 yueOHbI IpuMep, coleprKalinii 3a1aHHbII BXOJHOH Habop
JIAaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIbHBIN BBIXOJHOM pE3yJIbTaT

d) mompasmeneHHe UCKYCCTBEHHOTO MHTEIUICKTa M3YYAIOMIMH METO/BI MMOCTPOCHHUS AITOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JIAHHBIX

3aganue 2

Cpenu npenoKEeHHBIX 3a/1a4 MAaIIHHHOTO 00Y4eHUs YKaXXHUTE 3aa4H PETPEeCCHH

a) [Ilouck HeraTHBHBIX OT3HIBOB Ha (DUIIbM Ha caiiTe KHHOKOMITAHHH
b) Anropurm ¢unbTpaimu cama
c) Ilpexackasanue cpoka OKyMaeMOCTH MPOEKTa
d) TIIpeackazaHue pIHOYHOUW CTOMMOCTH KBapTHPHI
e) Ilouck MOIIEHHMYECKUX TPAH3aKIU

3anmanue 3

K 6ubinoTekam aHanu3sa naHHbix B Python otHOCsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib

3ananue 4

Kakne n3 nepedncieHHbIX KOMaH/] BEpHYT AaHHbIe 111 Poccun u 3umbadBe?

res.query(‘country == ["Russia","Zimbabwe"]")
res.query(‘country == "Russia" | "Zimbabwe™)
res.query(‘country == "Russia" | country == "Zimbabwe"")
res.query(‘country == "Russia" & country == "Zimbabwe"")
res[res.country == "Russia" | res.country == "Zimbabwe"]

! TlpuBomsrcs TUIOBBIE BONPOCH M 3ananus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [Jis NPOBEIAEHUS AaTTECTAIIMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOUYHOM JUIS NTPOBEACHHUS OLEHOYHBIX NMPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIE
CpEICTBa MOJUIeKAT aKTyalW3alldd C Y4eTOM DAa3BUTHSA HayKd, 0Opa3oBaHHS, KyJIbTYPbHI, SKOHOMHKH, TEXHUKH, TEXHOJIOTHH H
couunaiabHON cdepbl. OTBETCTBEHHOCTH 332 HEPACIIPOCTPAHEHUE COJIEPIKaHMs OLICHOYHBIX CPEJICTB CPeIy 00yUaroUIUXcs yHUBEPCUTETA
HeCyT 3aBelylolni kadeapoil 1 npenojaBarel — pa3padoTYMK OLIEHOYHBIX CPEICTB.



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

3amanue 5
OTMeThTE BEPHBIE YTBEPKAEHHs 00 ajropuT™Me ciiydaiiHoro jeca - Random Forest
a) UTOoroBbIM MpeCKa3aHuEeM MOJIENH SIBJISICTCS MPEeICKa3aHue CIydaiHoTo JIepeBa
b) Tlapamerpsl st Kamoro aepeBa (TTyOHHA, MUHEMATIBHOE YHCIIO0 0OPA3IoB B JINCTE U T.I.) BLIOUPAIOTCS CITydaitHo
c) Kaxmoe nepeBo B jecy mojydaeT CrydaifHbli Mo JHA00p JaHHBIX
d) Uwcno mepeBbeB B Jiecy BBIOUPACTCS CIyYaitHBIM 06pa3om
e) IlpeackaszaHue MOJENH - YCPEIHEHHBIE MTPEACKA3aHUs JEPEBHER

3ananue 6
Kakoit atpu0yT oTBe9aeT 32 MUHUMAaJIFHOE YUCIIO 00pa3IoB B mcTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 7
Kakoii aTpu0yT OTBEYaeT 32 MUHUMAJIBHOE YUCIO 00PA3IIOB B Y3J1€ IS pa3aciicHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeThTe BEpHBIC YTBEPHKICHNUS O BIUSHUH APAMETPOB PELIAIONICTO JepPEBhbs Ha epeo0yucHue
a) UYewm mMenblie 3HaueHue min_samples_split, TeM MeHbIIIE TEHACHINS K EPEOOYyUSHHIO
b) Yewm mensbiie 3Hauenue min_samples leaf, Tem MeHbIIe TeHACHIMS K TIEPEOOYUCHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TECHACHIHSA K IEPEOOyICHHIO
d) TI'ayOuHa mepeBa HUKAK HE BIUSET HA €r0 MEPe00yIEHHOCTh
e) UYem mMeHblle 3HaUCHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHIHUS K TIEPEOOYUCHHUIO

3aganue 9

Kakoii knaccudukarop HeoOX0 MO HCIIOIB30BATH JJIS MPEICKA3aHUs pa3Mepa 0JJ00PEHHOI0 KPE/IuTa 10 3alaHHBIM mapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmONB30BaH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIE YTBEP)KACHUS O AEPEBbAX PEIICHHH.
a) ueM MeHbIIIe CBOWCTBO gini, TEM OJHOPOIHEE IPHMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcs TOMBKO TS TUCTHEB, HO HE TS Y3II0B
C) CBOWCTBO samples yKa3pIBacT HA KOJIHMYECTBO IPHUMEPOB B y3IIe
d) mapamerp gini, BO BceX IHCThAX MODKEH HMETh OJIMHAKOBBIC 3HAYCHHUS

OIIK-2.3: Hcnone3dyer ocHOBHbIe | OOy4arolHiics 3HAET:

METObI u TEXHOJIOTUH | - OCHOBHBIC METOJIBI MAIIMHHOTO 00Y4eHUs, TIPOLIECCH U CEPBHUCHI MO0 00paboTKe JaHHBIX U
UCKYCCTBEHHOTO HHTEIUIEKTA AN | BeIpaOOTKE pelIeHnil B 061acTi Npo(eccHoHanbHON IeATeIbHOCTH,;
PCIICHHKS TUIIOBBIX 3aJa4 - KOMIUIEKC TEXHOJOTHUECKHUX PENIeHUI, IMUTUPYIOINNA KOTHUTUBHBIC (DYHKITUH YEJIOBEKA U

lIO3BOJI$IPOIILl/[I>i OpHU BBIIIOJHCHHM 3aJdad JOCTUIaTb PE3YyJIbTaTbl, COIIOCTABHUMBIC C
pe3yJIbTaTaMH l/lH'I'eJIJICK'I‘yaJII)HOl\/’l JACATCIIbHOCTH YCJIOBCKA,

3anganue 11
OTMeThTe BepHBIE YTBEPXKJIEHHS O CIy4aliHOM Jiece
a) deMm OoJbLIE IEPEBLEB B JIECY, TEM JIyYlle KAYeCTBO NPEICKa3aHUs
b) Bpems HacTpo#KY ¥ PABOTHI CITYYAWHOTO Jieca YBEIUIUBACTCS MIPOTIOPIHOHAIBLHO KOJIHYECTBY ICBEPEB B JieCy.
C) ChydaiiHbIi Jlec TPUMEHUM JUISL PEIICHHS 3aa4 PErPecCuu
d) chyuaiiHbIi Jlec TPUMEHNM JIISL PEIICHHS 3a1a4 KIacCupUKAIIMA

3amanne 12
OTMeTbTe BEPHBIC YTBEPKACHHS
a) RandomizedSearchCV Haxoqut ay4inyro KOMOHHALMIO TAPAMETPOB JUIS IepeBa peLICHHI
b) RandomizedSearchCV pa6otaer ObicTpee, yem GridSearchCV
c) GridSearchCV Haxomur ny4nryr0 KOMOHHALMIO IapaMeTpoB Ul JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
nepeiaHbl
d) RandomizedSearchCV naer Gonee TouHoe npenckasanue, yeMm GridSearchCV




3amanwne 13
Bri6epure u3 cimcka 3aja4n KiacCUPUKAITIH:
a) pasuenuth 1o Gororpadyu )KUBOTHBIX Ha KOIIEK U cO0aK
b) mpemnckazarh CTOMMOCTE KBAPTHPHI 0 33aHHBIM ITApaMeTPamM
C) pasmenuTh rPHOBI HA CheTOOHBIC U STOBHUTHIC
d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

3ananue 14
OTMeTbTe BEpPHBIE YTBEPKACHHA
a) B kadecTBe mepeMeHHbBIX I O0YUCHUS IepeBa MOTYT OBITh UCIONB30BAHbI KAK KOJIHYECTBEHHBIC, TAK U KATETOPHAIbHBIC
NPU3HAKA
b) epeBsst pemieHuit MOryT peruars 3aa4y KIaCCH(DUKALME C IPOU3BOIBHBIM YHCIOM KIIACCOB
€) UYewm meHsIme 3HadeHne min_samples_leaf Tem Tounee GyayT npenckazaHus Ha TPCHAPOBOYHOM BBIOOPKE
d) UYewm mensime 3HaueHue min_samples_leaf Tem TouHee OyayT MpecKa3aHUs HA TECTOBOM BHIOOPKE

3amanue 15
Ob6yuaromias Beibopka (X_text, y_test) aTo —
a) BrIOopKa, MO0 KOTOPOi HACTPAUBAIOTCS ONTUMANBHBIC MAPAMETPHI JepeBa
b) Bribopka, M0 KOTOPO#l OLICHUBAETCS Ka4ECTBO IMOIYUYCHHOTO epeBa PeIICHuU
C) BriOopka, Mo KOTOPO# OCYIIECTBIAESTCS BBIOOP HAMTYUIIeH MOJETIN U3 MHOXECTBA MOJIeeit
d) MHOXeCTBO HENEeBbIX 3HAYCHUIA ISl TAHHOTO Habopa JaHHBIX

3aganue 16
[pu 06yUeHrH HEKOTOPOM MOJIEH HA TPEHUPOBOUHOM BEIOOPKE U OIEHKE €€ KauecTBa Ha TECTOBOH BBIOOPKE, MMOJTydeHa GOJbInast
pasHHIla MEXY 3HAUCHUSIMHA METPHK Ha TPEHUPOBOYHOM M TECTOBOM BBIOOPKaX. O YeM 3TO MOKET TOBOPHUTH?

a) Mogens niepeobydeHa

b) Pacnpenenenne TaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYAETCS OT pacrpeaeeH s B TPEHAPOBOYHOM

€) Mogens Hemo0oOyUEHA

d) Mogeip ugeanbHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakue U3 npeaioKeHHbIX KOMOWHAIMI HE BBI3OBYT OMIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3aganue 18
Kakwe cTpoku mo3BOJSAIOT 0TOOpATh 5 MEepBBIX CTPOK AatadpaiiMa data (MHAEKCH MOCIeI0BaTeNbHOCTE dncel ot O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT ObITh HCIIOJIb30BaHA CTyNCHYATasl (DYHKLUS aKTUBALHH?
a) Ompenenuth K CbeJOOHBIM HITH HECHETOOHBIM OTHOCHTCS TpUO?
b) Omnpenenuts k kKakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UPHC?
C) Pa3nenuTb TEKCTHI Ha HEHTpAIbHBIC, HETATHBHBIC U OJIOKHUTEIbHbIE.
d) IIpenckasats pazMep 3apaOOTHOM IIIATHI CHIEHUAINCTA MO OIPE/ICICHHBIM MTapaMeTpaM.
e) Pa3nenuTh M300pakeHUs HAa COACPIKAILKE U HE COJCPIKALINE OTKPBITBI OTOHB.

3aganue 20
Kakoe 3HaueHIEe MOXKET UMETH B3BEIICHHAs! CyMMa BXOJI0B HEIpOHA (10 MCIOIb30BaHMs aKTUBAI[MOHHOHN (PYHKITHH)
a) [11]
b) [01]
c) (-1,1)
d) (- oo,+ )

2.2. TunoBble 3aJaHus /sl OLIEHKN HABBIKOBOI0 00Pa30BaTeJBLHOI0 pe3yabTaTa

[TpoBepsiemblil 00pa30BaTENbHBIN pe3yNbTaT:




Ko n nanmmeHoBanue

HWHIUKATOpa TOCTHKEHUS OO6pazoBarebHBIN pe3yabTaT
KOMITETCHIINU
OIIK-2.3: Ucnonb3yet ocHOBHBIE | OOyuwaromuiics ymeer:
METOJIBI ¥ TEXHOJIOTHH - arperupoBaTh, PUIBTPOBATh, HACTPAUBATh BECa, BRIOMPATh KIIACCU(HUKATOPHI,
UCKYCCTBEHHOT'O MHTEIUIEKTA I | KIacCHU(UIMPOBATh, BU3YyaJIU3UPOBATh IaHHBIE, CTPOUTH JICPEBbS PEIICHHH C
pELICHUS THITOBBIX 3a/1a4 MCIIOJIb30BAaHHUEM SI3BIKOB BHICOKOTO YPOBHS JJIsl PELIEHHs HAyYHO-TEXHUYECKUX 3a/1a4 B

o0xacTy mpoeCCHOHATBLHOHN e TeITFHOCTH;

3amanne 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <pama dammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxakmounte
oubnmrorekn numpy u pandas u mpouTuTe AaHHBIE U3 (paiina StudentsPerformance.csv B natadpeiim sp.

[Momyuure pacnpeneneHre YUCIOBHIX BEIMYNH qaTtadpeiiMa sp HCHoIb3ys 0a30BbIe METOABI BH3yalnn3alun Oubnmroreku pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomb3ys wuHTepdeiic amsi MONTOHKH PETPEeCCHOHHBIX MOJeNell K  yCIOBHBIM
MOZMHOXECTBaM Ha0opa JIaHHBIX BBIBEAMTE IpadHK yCIEeBaEMOCTH 110 MaTEMAaTHKE M YTEHHUIO C Pa3JIeJIeHUEM I10 MOIy.

3ananue 22

3arpys3ute Moayiu 6ubnuoTek numpay u matplotlib, a Taxxe moaynu 6udanorexu Scikit-learn, HeoOXoAMMEIE ISt pAOOTHI C JPESBOM
pemenuii. 13 sklearn.datasets parpysute TecToBbIii HabOp iris. M3yuute cTpyKTypy MoJydeHHOro Habopa naHHbX. B Habope 150
3k3eMIUIIpoB ("'CTPOK" B MPHUBBIYHOW HAM TEPMHUHOJIOTHHU). KakoMy 3K3eMILIIPY COOTBETCTBYET YETHIPE UHCIIOBBIX aTpHOyTa
(mMHA YameNnrucTHKa B CM; ITMPHHA YallleINCTHKA B CM; IUTMHA JIETIECTKa B CM; ITUPUHA JIeTIecTKa B ¢M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. manHBIA HaOOp TMO3BOJIIET PEIIUTH 3alady KiaccH()UKAIIMH, OTHECCHUS PACTeHUS "MpHC" MUCXOIA W3 IINPUHBI
JICTIECTKOB, IJIMHBI YalIeTNCTHKA U T.A. K OTHOMY U3 Tpex kiaccoB. Co3nmaiite memoHcTpaTuBHEIN Decision Tree kimaccudukarop,
WCTIONB3Ysl OTHOMMEHHBIA Kitacc W3 OmOnmoreku sklearn m coxpanute ero B mepemeHnHyro dt. [ pasmencHus MHOXECTBa Ha
TECTOBOEC W TPEHHUPOBOYHOE HCHOJB3yHTe MeTon train test split. OToOpa3ure MOIYYCHHOE NEpEeBO peIIeHHH TpaduvecKy,
ucnonb3yiite meron plot_tree

3aganue 23

3arpys3urte JaHHbBIC U3 BCTpoeHHOro Habopa load digits. JlanHbIe npeacTaBistoT coboi Habop U3 1797 pyKOMHUCHBIX H300paKeHUH
udp pasmepamu 8 Ha 8. Kakaas xapTHHKA MpeaCcTaBlicHA MACCHBOM W3 64 3HAYCHMH IIBETa IUIS KaXXIOW SYCHKH H300paKCHU.
OOyunTe AepeBO pelIeHni U MOIyYnTe MMPeACKa3aHie Ha TECTOBOM BBIOOpKe. Buzyanusupyiite npeackasaHue, YKaKUTe TOYHOCTh
JUIS TIOJTYYEHHOTO JIepeBa.

3aganue 24.

3arpy3ure BCTpOCHHBIN Habop boston.

Habop marHBIX boston mpeacTaBiseT coboii cioBaps ¢ kimtodamu data, target, feature names m DESCR. Kirouy data cootBeTcTByeT
MaCCHB CITFICKOB:

{'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 kaxnoii ctpouke 13 urcnoBbIX 3HaYeHHH. Bara 3aaya HaiiTh onrcanue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 win
0.00632) 310 ypOBEHb MPECTYMHOCTH HA YNy HACEICHHUSL.

IlocTpoiiTe aepeBO pelieHuA, IPEACKa3bIBAIOIIee CTOMMOCTD JKIIbS [0 UMEIOIIUMCS JaHHbIM. OOpaTHTe BHUMaHUE, CTOUMOCTh
JKHITBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#aér. J{ist mpeackasanus 3HaYCHUS
1eneBoii (yHKIIMK HYXHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[lepebepuTte Bce nepeBbs HA JaHHBIX boston MO CIIETYIONIUM MapaMeTpam:

MaKCUMalbHas TITyOuHa - oT 2 10 15 ypoBHeit

MUHHMaJIBHOE YHCIIO0 TIpo0 s pasaeneHus - oT 2 1o 10

MUHHMAJIBHOE YHCII0 TIpo0 B mucte - oT 1 0 10

OT00pasuTe TydvIue mapaMeTpsl U JIydlee 1epeBo.

3amanue 25.

3arpy3uTe BCTpOEHHBIH Habop boston.

M3yunte ocranmpHble aTpuOyTHl Kiaccudukatopa. Cosnmaiite mogens RandomForestClassifier ¢ 15 mepeBbsiMu m MaKkCUMaTbHON
TIyOMHOH paBHOH 5 ypoBHsM st naHHbIX digits load().

OO0y4uTe MOTyYeHHYIO MOZeNb. BemonHnTe mpeackasanue. [locunTaiite TOYHOCT (Score) s Jeca.

VYkaxure TpH CaMBIX BaXHBIX IIapaMeTpa JUIs JEPEBbEB PEIICHUH B CO3MaHHOM JieCy, HUCIIOJB3Ys, HampuMmep, aTpuoOyT
feature_importances_.

YK-1.3: BripabareiBaer | OOyuaromuiics Bjageer:

CTpaTeruo JeicTBui JUIA | - HaBBIKAMM HAlWCaHMS HEWPOHHBIX CETeH Ui pEeIIeHHs HayYHO-TEXHMYECKHMX 3ajad B
pellieHus  OPUKIAAHBIX  3a1a4, | obnacTu cBoel npodeccrnoHaIbHOM NeaTeNbHOCTH;

UCTIONB3Ys TEXHOJIOTUH | - HaBbIKAMH OOYYEHHSI MOJIENIM C HCIOJIb30BAHHEM MHCTPYMEHTOB HCKYCCTBEHHOTO
MCKYCCTBEHHOTO MHTEJUIEKTA MHTEJUICKTA.

-HaBBIKaMH OLIEHKH Ka4ecTBa pabOThl JITOPUTMA B 33/1a4ax KJIacCU(pUKAIMU U PErPECCHH.
OIIK-2.3: Mcnonp3yeT OCHOBHEIE
METOBbI u TCXHOJIOTUHU
UCKYCCTBEHHOTO HMHTEJUIEKTa IS
peLIeHHUS TUTIIOBBIX 33124




10.

Ucnonb3ynte ¢dann StudentsPerformance.csv. BbiBeaute CTPOKM C AaHHbIMM OOYYaOLWMXCA, KOTOPble He MPOXoAuau
noAroToBuTebHble Kypcbl (test_preparation_course == None), HO Habpanu xoTa 6bl N0 ogHOMY M3 TecToB (ntobomy)
6onble 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsys metos Implot() BbiBeanTe rpadmK ycnesaemocTu no
MaTEMATUKE W YTEHUIO C pa3geneHnem no nony.
Ncnonb3yinte dain StudentsPerformance.csv. BoiBeaute CTPOKM € AaHHbIMM 06yyatowmxca, HabpasLuMx B Cymme 3a Tpu
Tecta 6onbwe 250 6annos. Umnoptupyiite bubanoteky Seaborn. MokaxnTe Ha rpaduke cpegHuii 6ann No matemaTmke
ONA AEBYLUEK U IOHOLLEN B 3aBUCMMOCTM OT YPOBHA 06yyeHus.
OnpeaennTte, K KAKOMy U3 TPex BUAOB NMPUHAAIEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHa YallenncTrKa,
LWMPMHA YaLLeNNCTUKa, O/IMHA NIeNecTKa U LWMPKMHa enecTKa. 3arpysute moayam 6ubnmorek numpay u matplotlib, a Takxke
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLUEHNU CO cneayoWwmMm napameTpammn: MakCUmanbHana rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNCI0 06BbEKTOB B ncTe - 4. OTOO6pa3nTe NOYy4EHHOE AEePEBO PELLUEHUI rpadrUyecKn, UCNONb3YNTE METOL,
plot_tree. BbinonHUTe NpeAcKa3aHWe OTHOCUTE/IbHO KIAaCcCoB, K KOTOPbIM MPUHAANENKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
Onpeaennte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenncTuKa,
LWMPMHA YaWeNnCTUKA, AJIMHA IeNecTKa U LWMPUHa NenecTKa. 3arpysunte moaynm bubanotek numpay n matplotlib, a Takke
moaynu 6ubnuotekn Scikit-learn, Heobxogumbie ana paboTbl ¢ gpeBom peuweHuin. M3 sklearn.datasets 3arpysute
TecToBbI Habop iris. Co3ganTe AepeBo peLleHN Co CNeayoWMMN NapameTpaMm: MakCMMaibHOE KOSIMYECTBO Y3/108B - 3,
MWHMMaNbHOE YMCIO OBBEKTOB A/1A paspeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEPEBO pelleHul rpaduyecki,
ncnonb3ynte metog plot_tree. BbinonHUTe npeackasaHMe OTHOCUMTEIbHO K/1AacCcoB, K KOTOPbIM NPUHAA/eKaT AaHHble U3
TeCcToBOM BbIGOPKY.
OnpeaennTte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenncT1Ka,
LWMPMHA YaWennCcTMKa, AJIMHA IeNecTKa U LUMPUHaA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbIi Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier c 10 gepeBbamU. BbinonHUTe NpeackasaHune
OTHOCUTE/IbHO K/AacCcoB, K KOTOPbIM MPUHAA/NeaT AaHHble U3 TecToBOW BblBOpKW. MocuuTaiiTe TOYHOCTL (score) ans
nosy4YeHHOW moaenu.
3arpysuTte moaynn 6ubnmotek numpay u matplotlib, a Takke moaynn 6ubnnotekn Scikit-learn, Heobxogumblie ana
paboTbl ¢ gpesom peweHnit. U3 sklearn.datasets 3arpysute TectoBbi Habop iris. Co3pante M obyuute Moaenb
RandomForestClassifier ¢ makcumanbHow rnybuHoi gepesbes - 7. BbinonHWUTe NpeacKkasaHWe OTHOCUTE/NIbHO K/1accoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIBOPKM. MOCUMTaNTE TOUHOCTb (accuracy) AnA NOSyYEHHON Mmogenu.
MmnopTtupyiite Habop gaHHbIX load_digits, cogepkawmin 1797 n3obparkeHnit pyKonucHbix undp pasmepammn 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIMA U TECTOBLIN B Nponopumm 85/15.
Busyanusupyiite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoiiTe HEMPOHHYIO CETb, COCTOSALLYHO U3 TPEX C/I0EB: BXOAHOIO, CKPLITOTO U BbIXOAHOTO. BbiNo/NHMTE NpeacKasaHue 1
OLLEHUTE ero KayecTso.
MmnopTtupyiite Habop paHHbIX load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/I0EB: BXOAHOIO, CKPbITOrO W BbIXOA4HOTO. BbiNoNHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.
HanuwwuTte Kknacc Neuron, BbINONHAOWMIN GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCA Beca,
CMeLLEeHWe, M 3HAaYeHWs BXOA0B HelipoHa. B KauecTBe GpyHKLMM aKTUBALMUN UCMONb3YIATE CUTMOUAY:

1

1+e™
Hanuwwute Knacc Neuron, BbINOAHAWMIA GYHKUMM MCKYCCTBEHHOrO HEWpPOHa, Ha BXOJ AO/KHbI MOAaBaThCA Beca,
CMellleHNe, M 3HaYeHMA BXOA0B HeipoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YNTE TMNepBOoINYECKUIA TaHTEHC:

2
than(z) = m -1

0.
1.
12.
13.

RPpoo~NoO~wNE

2.3. IlepeyeHb BONPOCOB JIs MOATOTOBKH 00Yy4YalOMIMXCH K IPOMEKYTOYHOM aTTecTaluu

HUckyccTBennslii naTeIekT. OcHOBHBIC TOHTHS M.
MamwuHaHOE 00yUeHHe.

I'my6Gokoe obyueHnue.

OO0ydeHwne ¢ yuauTesneM u 06e3 yaurTers.

OcHOBHBIE TIOHSATHUS aHAJIM3A JAaHHBIX. JlaHHBIE, MOJIENb, 00paboTKa JaHHBIX.
MeTto10510rnYecKre NPUHIUIIBI AaHAIU3bI JAHHBIX.
Henn, sTansl, METOABI U TEXHUKU aHAJIM3a JaHHBIX.
OunbTpanys rpynIupoBKa U arperamus JaHHBIX.
Busyanuzanus TaHHBIX.

Busyanuzanus nanseix B Phyton.

Busyanmzanus B Pandas.

bubnmnorexkn Seaborn u Matplotlib

Pemaroriie nepeBbsi: OCHOBHBIC TIOHSATHSA.




14. 3agadva kmaccu(UKaIIH.

15. JlepeBbs pemeHuii. OCHOBHBIC TTapaMeTPHI JAepeBa.
16. [epeBo pemicHUi B 3a1a41 PETrPECCHHU.

17. Merox OnmKalIINX COCENEN.

18. Konmemnmus ciay4aiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3LOB.
20. YcpenHeHue NporHo30B.

21. TIpoGnema mepeoOyueHUs.

22. Tumnsr omuboK: true negative, false positive.

23. Mertpuku kauectBa Mozenu: Precision, Recall, F1 score.
24. TecrupoBanne ROC AUC.

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKUHUW aKTHBALUU HEHpOHA.

28. IlepuenTpoH.

29. OOy4eHne HEHWpoHa.

30. I'pagueHTHBIN CITyCK.

31. pobGneHue 1miara npy rpaieHTHOM CITyCKe.

32. CroxacTH4ecKuil rpaJlueHTHBIH CITyCK.

33. Meto HauCKopeHIero cmycka.

34. HeiipoHHast ceTb.

35. OpHocnoiiHas MOJETb.

36. CmepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOUHBII CIOH, CII0H 1MOABBIOOPKH, TIOJTHOCBS3HBIHA CIOMH.
38. LleneBas ¢pyHKUHS.

39. 3amaum pacmo3HaBaHUS 00pPa30B.

40. Kiaccudukanus 00bEKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIy.

3. MeToauyeckne MaTepualibl, ONpeaesionue NpoueIypy 4 KpUTEPUH OlleHUBAHUS
c¢()OPMHPOBAHHOCTH KOMIIETEHIUIi IIPH POBEICHNU POMEKYTOYHOM aTTeCTAUM

KpnTepnn (l)OpMHpOBaHI/IH OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHECHHUIO TECTOBBIX 3agaHui

- OIECHKA «OTJIMYHO» BBHICTABISETCS OOYYArOIIEMYCs, €CIHM KOJIMYECTBO IPAaBHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABIISIETCS 00YJaIONIEMYCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot obmero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «yAOBJIETBOPHTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIH KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 061iero o0bEMa 3aJaHHbIX BOIIPOCOB,;

- OLICHKA «HEYAOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYUYArOIIEMYCsl, €CIH KOJMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOTIPOCOB.

Kputepun ¢popmMupoBaHusi OEHOK 0 pe3yJIbTaTaM BBINOJIHECHHUSA 3aJaHUI

«OTIAMYHO» — CTABHUTCSA 32 pabOTY, BHIIOTHEHHYIO ITOJIHOCTHIO 0€3 OMMOOK U HEJJOYETOB.

«Xopomio» — cTaBUTCS 332 PadOTy, BBIMOJHEHHYIO TOJHOCTBIO, HO TIPU HAJMYUU B HEH He Oosiee OJHOMN
HErpy0oii OITMOKY U OJTHOTO HeJoueTa, He O0Jiee TPeX HEJ0UETOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCS 33 pabOTYy, €Ciii 00YYaIOUHICs MTPABUILHO BBITIOJHUI HEe MeHee 2/3
BCEW paboTHI WM JOIYCTUI HEe OoJjiee OJHOM TpyOoOi OIMMOKK U JBYX HEIOYETOB, HE Ooyiee OHOM TpyOoi u
oJHOH Herpy0oil ommoOKu, He OoJiee Tpex HerpyObIX OIMOOK, OHOM HErpyOOi OMMOKY 1 IBYX HEJJOYETOB.

«HeynoBJIeTBOPUTEIBLHO» — CTaBUTCS 32 PabOTY, €CIIM YHCIO OMHMOOK W HEAOYETOB MPEBBICHIO HOPMY
JUTSL OLIEHKH «yJIOBJIETBOPUTEIHLHO)» MJIHM MTPABUIBHO BBIOJHEHO MEHee 2/3 Bcelt paboThl.

Buowl owuboxk:

- 2pyoOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peuleHuUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OwUOKU: HeMOYHOCU YOPMYTUPOBOK, onpedeileHull; HepayUOHAIbHbIL 8b100p X00a peuleHus.

- He0ouembl.: HepayYUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCMU 8 YOPMYIUPOBKe
8b160008, HEOPEHCHOE BbINOIHEHUE 3A0AHU.



Kpurtepuu ¢popmMupoBaHus OLEHOK 110 3a4eTy

«3a4TeHo0» — CTYJCHT JAEMOHCTPHPYET 3HAHNE OCHOBHBIX Pa3/IeJIOB IPOTrPaMMbl H3y4aeMOIo Kypca: ero
0a30BbIX TMOHATHH W (YyHAAMEHTAIBHBIX MpOoOJIeM; MPUOOpen HEOOXOAMMBIE YMEHHUS M HAaBBIKH, OCBOWII
BOIIPOCHI MMPAKTUYECKOTO MPUMEHEHHS TOTYIEHHBIX 3HAHWH, HE JIOMYCTHI (PaKTHYECKUX OIIMOOK IPH OTBETE,
JIOCTaTOYHO IIOCIEJOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTEJbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHNS K HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM CIIy4ae, KOTJia CTYJACHT AEMOHCTPUPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3JIeJIOB POTPaMMBbI H3y4aeMOT0 Kypca: ero 0a30BbIX HOHATHH U QyHAaMEHTAIBHBIX IpolieM. Y
9K3aMEHYEMOro c1a00 BBIpa’KeHa CIIOCOOHOCTH K CAMOCTOSITEIbHOMY aHAJTUTUYECKOMY MBIIIITICHUIO, UMEIOTCS
3aTpyJHEHUS B M3JIOKEHUM MaTepHaa, OTCYTCTBYIOT HEOOXOJMMbIE YMCHHS M HaBBIKH, JOIYIICHBI rpyObIe
omKnOKM M HE3HAHME TEPMMHOJIOTMHM, OTKa3 OTBEYATh HA JOMOJIHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HEOOXOIMMO ISl TTOJTyYEHUS TTOJIOKHUTEIILHON OIIEHKH.



