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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.

Ju—

TEOPETUIECKOE U NMPAKTHYECKOE OCBOCHHE YUAIIMHUCS METOIOB U TEXHOJIOTUI CO3MAHNS U PeIaKTHPOBAHUS
PEaNTUCTHYHBIX U300paXKEHHIT Ha IKpaHe KOMITbIOTEpa.

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

Hukn (paznen) OIT: | OTAO.02

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

(MOJILYJIST)

OIIK-2 Croco0eH MOHNMATh MPUHIUIIEI PA0OTEI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTUH U MIPOrpaMMHBIX CPEJICTB, B TOM
YHCIIe OTEUECTBEHHOT'O IIPOU3BOJICTBA, M HCIIOIb30BaTh UX IPH PELICHHUH 33/1a4 MPO(eCcCHOHATIBHOM ASSTeIbHOCTH

OIIK-2.2 Wcnionb3yeT coBpeMeHHbIe HH(GOPMAITMOHHBIE TEXHOIOTHH ISl PEIISHUS 3a/1a9 TPOo(heCcCHOHATBHOM eI TeNbHOCTH

B pe3yabTaTe 0cBOEHUS IMCUMIIIMHBI (MOXYJIs1) 00Y4AOUIHICS H0/KEH

31

3HaTh:

3.1.1

OCHOBHBIE BHJIbI KOMITBIOTEPHOH IpauKu, UX 0OCOOEHHOCTH U Cepbl IPUMEHEHUs; HTHCTPYMEHTapUil COBPEMEHHBIX
rpaguU9IecKuX perakTopoB; rpadgudeckue (opMaThl JaHHBIX; THIIOJIOTHIO AlMapaTHBIX CPEICTB KOMITBIOTEPHOU TpadHKH;
OCHOBHBIE IIBETOBBIE MOJICIIH;

3.2

YmeTn:

321

CO3/1aBaTh U pC€AAKTHUPOBATH BEKTOPHBIC U PACTPOBLIC I/I306pa)KeHI/I$[; CO3Z1aBaTh U pE€AAKTUPOBATH COOCTBEHHBIC TCKCTYPBI;
co3zgaBaTh KUCTH, CO30aBaTh aHUMHUPOBAHHBIC I/I306pa)KeHI/I$[;

33

Baanern:

33.1

CO3/IaHHMEM M peaKTHPOBaHHEM H300paKeHHUH, B TOM YHCIIe aHUMHUPOBAaHHBIX, IS IPUMECHEHHMS B IIH(POBOI cpene
OpraHM3aI|N.

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

Kon HaumeHoBaHue pa3aeioB H TeM /BUJL 3aHATHUSI/ Cemectp | Yacos | Ilpumeuyanue
3aHATHS / Kypc
Pa3gen 1. OcHOBBI KOMIILIOTEPHOI rpadpuku
1.1 ATmmapaTHbIe CpeIcTBa KOMITBIOTEpHON Tpaduku. YCTpolcTBa BBOAA. MEIIIb, 4 2
ckaHep, 3d-ckaHHep, CBETOBOE Iepo, CTUITyC. /JIek/
1.2 AmnmapaTHbIe CpeICTBa KOMIIBIOTEPHOH rpaduku. YeTpoiicTBa BEIBOAA. 4 2
Mownwurop, npuntep, 3d-npunrep. /Jlex/
1.3 Bunpl koMmnbloTepHoit rpaduku. BexTopHas, pactpoBast U ppakraibHast 4 4
rpaduka: IIockl, MUHYCHI, chepa npumenenus. 3-d rpadpuka. /JIex/
1.4 ®opmarts! rpadudeckux GainoB. PacTpoBrle, BeKTOpHEIE 1 MeTadalioBeIe 4 4
(opmatel. OCHOBHBIE aNITOPUTMEI CKaTHsl. /JIek/
1.5 I'paduueckue penakTopel. OCHOBHBIE BO3MOXXHOCTH. DJIEMEHTHI 4 4
unTepdeiica. /Jlex/
1.6 PactpoBblit rpadmdeckuii pegakrop. MHCTpyMeHTHI "iepeMenieHue", 4 2
"Beinesienune”, "3anmBKa", "KOHTyphI", pabota co ciosmu. /J1ad/
1.7 PactpoBsiii rpadmueckuit pemakrop. O6padorka gotorpaduii. BerpoeHHble 4 4
¢unbTpel. LiBeToBbIe KpuBbIe. Anbha-kaHansl. KaapuposaHue n300paxeHuit.
/J1ab/
1.8 BexropHslit rpadudeckuii pexakrop. MaTepdeiic mporpammel. MHCTpYMEHTHI 4 2
CO3JaHUs U TpaHCHOpMaK 00BEKTOB. YIOPsIoUeHNE OOBEKTOB (Z-
nopsiok). /J1a6/
1.9 BexropHbiii rpadudeckuit penakrop. I'paduueckre npuMHUTHBBI. OCHOBHbBIE 4 4
TIpUEMBI PaboTHI C rpapUIeCKUMHA IPAMUTHBAMH: CKPYTJICHHE YTIIOB,
M3MEHEHHE KOJIMYeCTBa BepIIuH U T.1. /JIab/
1.10 BexkropHslii rpaduueckuii pegaktop. [Ipon3BonbHbIe THMHUH, KpUBBIE besbe, 4 4
CYOKOHTOpBI, JIOTHYecKue onepanuu. /J1ad/
Pa3nen 2. CamocrosiTesibHAs padoTa
2.1 Ionroroska k sekuusm /Cp/ 4 8
2.2 Ioaroroka k nabopatopasiM /Cp/ 4 16
23 PactpoBsrit rpadgudeckuii pegakrop. Padora ¢ kuctamu. Co3gaHue CTaTHIHBIX U 4 0,85
AQHUMHPOBAHHBIX KHCTEH.
/Cp/




24 PactpoBslit rpadgudeckuii pegakrop. [Ipocreitmas anumanus. [Tokaaposas 4 1
aHnManus. 3azepxka ¢aiinos. @opMaTsl aHUIMHPOBAHHOM IPadHKH.
/Cp/

2.5 PactpoBblil penakrop. THCTpyMEHTBI BBIIEIEHUS: « YMHBIE HOXKHULIBD, 4 2
«BonmeOHas nanouka». Pabora ¢ anba-kaHamamu.
/Cp/

2.6 BekropHbiii rpadudeckuit penakrop. Onepanuu ¢ oobekramu. Pabora ¢ 4 2
TekcToM. KOHBEpTHpOBaHME PaCcTPOBBIX H300PKCHUN B BEKTOPHEIE.

/Cp/

2.7 BexkropHslii rpadgudeckuii pegakrop. Bekropuzanus o0sekToB. BcTpoeHHBIE 4 2
TekcTypbl. Co3ZlaHNe U MpUMEHEHHEe COOCTBEHHBIX TekeTyp. /Cp/

2.8 BekropHblii rpadudeckuit penakrop. Pabota rpaiueHTHBIMU 3JTUBKAMHU. 4 2
Co3nanve xonuit 1 KJI0HOB. /Cp/

2.9 3d pemakrop. Pabora co craitnamu. Bpamenune craitHoB. Jlormueckue 4 2
ornepanuu ¢ OGLCKTaMH: CJIO)KEHUEC, BBIYMTAHNUC U IEPECCUCHUEC. ITonuronansHOE

MOJIETTUPOBAHHE.
/Cp/

2.10 3d penaxrop. Pexaktop Matepuanos. [IpuMeHeHHE TEKCTYp B TPEXMEPHOM 4 2
MOZIETUPOBAHHH.
/Cp/

2.11 3d-penakrop. [TaHenp aHUMAITUH, KIroueBbIe oM. CoXpaHEeHHe aHUMAITUH. 4 2
/Cp/

Pasnen 3. KoHTakTHBIE Yachl HA ATTECTALUIO

3.1 3auer /KA/ 4 0,15

5. OHEHOYHBIE MATEPHAJIBI

OneHouHble MaTepUabl U MPOBEACHUSI IPOMEKYTOUHONW aTTeCTAllMU OOYYArOIIUXCsl NMPHUBEICHBI B MPUIOKEHHN K
paboueii mporpaMmme TUCLUIUIAHBL.

®DOpMBI ¥ BHIIBI TEKYIETO KOHTPOJS MO JUCHUILINHE (MOIYITIO), BUJIbBI 3aJJaHUN, KPUTCPHH WX OICHUBaHHUSI,
pacmpenenenre 0aIoB 0 BUIAM TEKYIIEro KOHTPOJIS pa3padaThIBAlOTCS MPETOAaBaTENIeM JUCIUIUIMHEI C YISTOM €€ CIICIH(UKH U
JIOBOJISITCS 10 CBEIEHUS 00YJalOLIMXCsl HA TIEPBOM yIEOHOM 3aHATHH.

Texkymuii KOHTPOJIb YCIIEBAEMOCTU OCYLUECTBIISIETCS MpenogaBaTesieM IUCUUILUIMHBI (MOIYIS) B paMKaX KOHTaKTHOH
pabOTHI M CAMOCTOSTENFHOH paboTh! 00ydaromuxcs. [ GUKCHpOBaHHS pe3yIIbTaTOB TEKYIIET0 KOHTPOJIS MOXKET HCTIONB30BAThCS

BUOC.

6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJISA)

6.1. Pexomenayemasi 1ureparypa

6.1.1. OcHoBHAaA JIMTEpPaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc Omn. agpec
TBO, TOJL
JI1.1 | Cupenko JI. A. KommnelotepHas rpaduka u reomerpuueckoe moaenuposanue: | CIIO.:
y4e0. mocobue i By30B [MuTep,
2009

6.1.2. JlonoiHUTEIbHAS JIUTEPATYPA

ABTOpBI, COCTAaBUTEITH 3arnaBue Uznarensc Omn. agpec
TBO, IO
JI2.1 | Xeiiden A. J1., NmxenepHast 3D-koMibioTepHast rpaduka: yaeOHoe mocobue | Mocksa:
Jlornnosckuii A. H., 11 6akanaBpoB IOpaitr,
Byropuna 1. B., 2015
Bacuneesa B. H.,
Xeiiera A. JI.

6.2 UndopmanoHHbIe TEXHOJIOIMH, HCII0/Ib3yeMble P OCYLIECTBJICHHH 00pa30BaTe/IbHOIO IPOLECCa 110 JMCIMILINHE
(Mony10)

6.2.1 IlepeyeHb JIMIIEH3UOHHOTO H CBOOO/IHO PACIIPOCTPAHAEMOI0 NPOrPAMMHOI0 0decreYeHus!




6.2.2 Hepeqeﬂb npocbeccuona.m,mﬂx 0a3 JAHHBIX U l/IH(l)OpMaIIl/IOHHbIX CIIPABOYHBIX CUCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)




[Tpunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOUYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOJYJIIO)

OCHOBbI KOMIIBIOTEPHOU I'PA®UKHU

(HaumeHosanue OUCYUNTUHBL(MOOYVI5)

Hamnpapnenue moaroToBKy / CieUaibHOCTh
09.03.02 UudopmanuoHHbIe CHCTEMBI M TEXHOJIOTHHI

(k00 u Haumenosanue)

HanpasnenHocTs (m1podhuiis )/crienuann3anys
HNudopmannoHHbie CHCTEMBI M TEXHOJIOTMH HA TPAHCIIOPTE




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
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA
[lens MpOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIBHBIX PE3YIHTATOB
06yquM51 10 JUCHUIIIINHE, O6€CH€‘-II/IB3.IOH_[I/IX JOCTHUIKCHUC HHaHI/IpyCMBIX pCSYHBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTauu: 3a4éT, 4 cemecTp

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B IIpouecce OCBOCHUSA TUCHUILINMHBI

Kon mHANMKaTOpa TOCTIKEHNUS
Kon 1 HanmeHOBaHNE KOMITETEHIINT
KOMITCTEHIINU

OIIK-2: CnocoOeH MoHUMaTh MPUHIMITEL pA00THI COBPEMEHHBIX HH()OPMALIMOHHBIX OIIK-2.2: Ucnonp3yer
TEXHOJIOTHH U MPOTrpaMMHBIX CPEJCTB, B TOM UHUCIIE OTEUECTBEHHOTO MIPOU3BOJCTBA, U COBpEMEHHbIC HHPOPMAIMOHHbIE
UCIIOJIb30BaTh UX IPH PELICHHUH 3a/1a4 IPO(heCCHOHABHOI IeSTebHOCTH; TEXHOJIOTHH IS PEIICHUS 3a1a4

IpodeCcCHOHANTBHOM

JEATeIbHOCTH

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

Kox 1 HanMeHOBaHUE HHIUKATOPA O1eHOYHbIE
PesynbraThl 00yUYeHUS 1O JUCUUILUINHE
JIOCTHIKEHHSI KOMIICTCHIINU MaTepHAIBI
OIIK-2.2: Ucnonezyer  coBpeMenHbie | OOyUaronuiics 3HaeT: Bompocsr (Nel -
HH(POPMAIMOHHBIC TEXHOJIOTUH IV | OCHOBHBIE  BHIBI  KOMIBIOTEpHOM  rpadpuku, ux | Ne30)
pelieHus 3a7a4 npodeccHOHANBPHON | 0COOEHHOCTH U C(epbl IPUMEHEHHUs; HHCTPYMEHTapHid
JCSITeTBHOCTH COBPEMCHHBIX TpaUIeCKUX pEAaKTOpoB; rpaduyeckue

dopMaThl JAHHBIX; THUIIOJOTHUIO AaMIAPaTHBIX CPEACTB
KOMITBIOTEPHOM Tpad)MKH; OCHOBHBIE IIBETOBBIC MO/JIEIH;
OOyyaronuiicst ymeer:. 3ananus (Ne31 -
CO3/aBaTh M PENaKTUPOBATH BEKTOPHBIE M pacTpoBble | Ne35)

M300paKeHus; CO3/1aBaTh M PEAaKTUPOBATh COOCTBEHHBIC
TEKCTYPBI; CO37aBaTh KHCTH; CO3/aBaTh aHUMHPOBAHHBIE
H300paKeHNS,

OOyyaronuiics BJaaeer: 3amanus (Ne  36-
CO3JaHus W pelNaKTUpOBaHus  u3obpaxenuit  aus | Ned0)

MPUMEHEHHUs B IU(PPOBOIA cpe/ie OPraHU3aIluK, B TOM YUCIIE
aHMMHPOBAHHbIE.

[TpomexyTouHas aTTecTanus (IK3aMeH) IPOBOAUTCS B OJTHOM U3 creayroumx Gopm:
1) oTBeT Ha OMIIET, COCTOSIINI U3 TEOPETUIECKUX BOIIPOCOB M NIPAKTHUYECKUX 3aIaHUIi;
2) BeinonHenue 3ananuii B DMOC yHuBepcuTeTa.

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJHON U3 CIeAyIOMUX (hopM:
1) cobecenoBanue;
2) BeimonHenue 3ananui B OMOC yHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32IaHUA HJIM WHbIE MATEPHAJIBI [IJIs1 OIleHKH 3HAHMI, YMeHH i, HABBIKOB
U (MJ1M) ONBITA AeATEeNTbHOCTH, XapAKTEPHU3YIOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETECHIIH I

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUs) /ISl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yJbTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSTHS, XPaHITCS HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLECAYpP KOIMYecTBe BapuaHTOB. OlEHOYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTens — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



KO,H 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTUKCHHUA KOMIICTCHIIMHU

OO0pazoBaresbHBIH pe3ysbTaT

OIIK-2.2: Hcnons3yer
COBpEMCHHBIC  HH()OPMAIHOHHBIE
TEXHOJOTHM TSI PEIUICHHs 3a1ad
podeCCHOHANBLHOM e TeTbHOCTH

OO0yyJarommiicst 3HaeT:

OCHOBHBIC BHJBI KOMIBIOTEPHOH TpaduKW, HX OCOOCHHOCTH W c(epbl NPUMEHEHUS;
HWHCTPYMEHTapHil COBPEeMEHHBIX Ipaduueckux peaakTopos; rpadudeckre GopMarThl TaHHBIX;
THUIIOJIOTHIO AMMNapaTHBIX CPEACTB KOMIBIOTEPHOI rpadku; OCHOBHBIC I[BETOBBIC MOJICIIH;

3anmanue 1
MammHHOe 00y4YeHue —

a) chnenuaIM3UpOBaHHOE MPOrPAMMHOE pelreHre (KM Habop PelICHHI), KOTOpOe BKIIOYACT B ce0st BCe MHCTPYMEHTHI IS
U3BJICUCHUS] 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX

b) ara rpymnupoBka 06bekToB (HabmroaeHuid, cOOBITHIA) HA OCHOBEIAHHBIX, OMUCHIBAIOIINX CBOHCTBA OOBEKTOB

C) HaboOp JaHHBIX, KaX/as 3aMHCh KOTOPOTO MPEACTABISACT CO00H yaeOHBIi IpHMeEp, COePIKAINi 3aJaHHBII BXOJHOW HAbOP
JIAaHHBIX, U COOTBETCTBYIOIINN €My NIPaBUJIbHBIN BBIXOJHOU pe3ysIbTaT

d) mozmpa3smeneHre HCKYCCTBEHHOTO WHTEIUIEKTA M3YYArOMINi METOLBI MOCTPOCHHUS aJrOPHTMOB, CHOCOOHBIX 00ydaThCsi Ha

JTaHHBIX

3amanue 2

Cpenu npeUTOKEHHBIX 33124 MAITHHHOTO O0YUYECHHS YKAKUTE 3a/1a4d PErPecCud
a) Ilouck HEeraTMBHBIX OT3BIBOB Ha (DPUIIBM HA CaliTe KHHOKOMITAHHH
b) Aunropurm ¢unbTpanuu cama
c) Ilpeackasanue cpoka OKyMmaeMOCTH MPOEKTA
d) IIpeackazaHue pEIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOIIEHHHYECKUX TPAH3aKIIUi

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

Kakue 13 nepeyrcieHHbIX KOMaH| BEpHYT JaHHbIe 11 Poccun 1 3umbadBe?
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")]

3aganue 5

OtTMmeThTe BEpHBIC YTBEPKACHHUSI 00 alropuT™Me ciydaiHoro seca - Random Forest
a) UToroBbIM MpeCKa3aHUEM MOJIENH SIBJISETCS MPeICKa3aHue CIydaHoTo Jepena
b) Tlapamerpsl st kaxmoro aepesa (TryOHHA, MUHEMATBHOE YHUCIIO 0OPa3IoB B JIUCTE H T.J.) BRIOHPAIOTCS CIydaiHO
¢) Kaxmgoe nepeBo B jecy momydaer ClydailHbli MOAHA00p TaHHBIX
d) Ywucno nepeBreB B JIECY BHIOUPAETCS CIydailHBIM 00pa3oM
e) TlpezackasaHue MOIEIH - yCpeTHEHHBIE IPEICKA3aHUS IePEBbEB

3ananue 6

Kakoit anI/I6yT OTBC€YACT 3a MUHHUMAJIbHOC YUCIIO 06p213L[0B B JHcTE?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity_decrease

3aganue 7

Kakoit aTpu0yT oTBe9aeT 3a MUHIMAaJIbHOE YUCIO 00Pa3IoB B y3i1€ IS pa3aeieHus?

a) min_samples_leaf

b) max_depth

¢) min_samples_split

d) min_impurity_decrease

3anmanue 8

OTMeThTE BepHBIC YTBEPKICHHSI O BIUSHHUU IIAPAMETPOB PELIAIOIIECTO JCPEBhs HA MIEPeoOyUCHHE
a) UYem mMeHblme 3HaueHHe min_samples_split, TeM MEHBIIC TCHACHIHS K TIEPEOOYICHHIO
b) UYem mensine 3HaueHre min_samples_leaf, Tem MeHbIIIEe TEHICHIMS K IEPEOOYICHHUIO
c) Yem MeHbIe TIyOHHA JIepeBa, TEM MEHBIIE TEHACHIHS K MEPEOOyICHHIO




d) TnyOuHa mepeBa HUKAaK HE BIUSET HA €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaUCHHE MapameTpa max leaf nodes, TeM MeHbIIe TEHACHIUS K TIEPEOOYUCHHUIO

3amanue 9

Kaxkoit KJ'IaCCI/Iq)I/IKaTOp HeO6XOZ{I/IMO HCIOJIB30BATh JIA MPCACKa3aHusA pasMepa 0[[06peHH01"0 KpeauTa 1o 3aJaHHbIM napaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer G6eITh ucnoab3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3amanne 10
OTMeThTE BEpHBIC YTBEPIKIICHHS O JICPEBhIX PCIICHHUI.
a) YeM MEeHbIIE CBOUCTBO gini, TeM OJJHOPO/HEE MPUMEPHI B JIUCTE
b) cBoiicTBO gini ompenensieTcst TOABKO IS IUCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yKka3bIBaeT Ha KOJIMYIECTBO MPUMEPOB B y37€
d) mapamertp gini, BO BCEX JIUCTHAX AOJXKEH UMETh OJMHAKOBbIEC 3HAYCHUS

3amanne 11
OTMeTbTe BEPHBIC YTBEPKACHHS O CIIy4aliHOM Jiece
a) 4eM Ooblle IEPEBLEB B JIECY, TEM Jy4IIIe KaueCTBO MPEICKa3aHUs
b) Bpems HacTpoiiku ¥ pabOTHI CIyYaitHOTO Jieca YBEIUYUBACTCS MPOMOPIIHOHATIBHO KOJIUUYECTBY JAECBEPEB B JIECy.
C) ciy4aiiHbId Jec IPUMEHHUM JIJIsl PEIICHHS 33/1a4 PErPeCcCHU
d) cnyuaiiHplii 1ec IPUMEHUM JJIsL PELICHHS 33/1a4 KiaccuuKanum

3ananue 12
OTMeThTe BepHbIE YTBEP)KICHUS
a) RandomizedSearchCV Haxoaut nydinyi0 KOMOWHALIMIO TAPAMETPOB TS IEpEBa PEIICHHM
b) RandomizedSearchCV paGotaet GricTpee, yem GridSearchCV
¢) GridSearchCV Haxomur nydiryl0 KOMOMHAIMIO TapaMeTpOB Ul JEpeBa, W3 TeX 3HAUCHHUI MapaMeTpoB, YTO OBUIH
nepeansbl
d) RandomizedSearchCV naet 6onee TouHoe mpeackasanue, yem GridSearchCV

3aganue 13
Bribepute U3 criucka 3a/1auu KIacCU(PUKAIUH:
a) pasnenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U CO0aK
b) mpenckasath CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaAMETPaM
C) pa3nenuTh TpuObl Ha CheJOOHBIE U SITOBUTHIE
d) crpynmupoBath TEKCTHI [0 UX 3MOLUOHAIBHOM OKpPacKe

3aganue 14
OTMeThbTe BEpHBIC YTBEPKICHUS
a) B kadecTBe mepeMeHHBIX Il O0YYCHUS AepeBa MOTYT OBITh UCIIONB30BAHBI KaK KOJMYECTBEHHBIC, TAK U KATErOpUaIbHBIC
NpH3HAKH
b) epeBbs perieHnit MOryT periaTh 3a1a4dy KiacCHHKAMN ¢ IPOM3BOIBHBIM YHCIOM KIACCOB
€) Yewm menblire 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

3amanwme 15
O6yuaromiast BeiOopka (X _text, y_test) 1o —
a) BrIOopKa, M0 KOTOPO HACTPAWBAIOTCS ONTHMANBHbIE TTAPAMETPHI epeBa
b) BeiGopka, M0 KOTOPOit OlICHUBAETCS KAUECTBO TOIYUECHHOTO JepPEBa PEIICHHUI
C) BrIOOpKa, M0 KOTOPO# OCYIIECTBIAETCS BEIOOP HAMIIYUINCH MOJICIH M3 MHOXKECTBA MOJIeTICH
d) MHOXeCTBO LeNeBbIX 3HAYCHUI IS TAHHOTO Habopa JaHHBIX

3amanue 16
Ipu 06yvYeHnr HEKOTOPON MOJIEH Ha TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOM BBLIOOPKE, MONTydeHa GOJbIas
pa3HHUIA MEKTY 3HAUEHUAMH METPHK Ha TPEHUPOBOYHOM U TECTOBOM BEIOOpKax. O 4eM 3TO MOXKET TOBOPHTH?

a) Mogenb nepeobydena

b) Pacnpenenenne gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYAETCS OT PACTIPENETICHHS B TPEHUPOBOYHOM

€) Moaenp Hemo00ydYeHA

d) Mogaenp uaeaabHO HACTPOEHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeaioKeHHbIX KOMOMHALIMN 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
Kakue cTpoku o3BoJsiIoT 0TOOpaTth 5 mepBhIX CTPOK AatadpaiiMa data (MHAEKCHI ocaen0BaTenbHOCTh ynces oT 0 ¢ 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 cimydasix MOXET ObITh UCIIOJIb30BaHa CTyINeHYATast (QYHKIIMS aKTUBAIMN?
a) Omnpenenutsb K CheTOOHBIM HUITH HEChETOOHBIM OTHOCHUTCS IPU6?
b) Omnpenenurs kK KakOMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCUTCS HPHC?
C) PasjenuTth TEKCTHI HA HEWTpPANIbHBIEC, HETATUBHBIE U MOJIOKUTEIbHBIE.
d) TIIpeackasaTh pa3mep 3apabOTHON MTATHI CIICIIUATUCTA 10 ONPEIEICHHBIM TapaMeTPaM.
e) Pasgenuts n300pakeHus Ha COJEPIKAIIKE U HE COJEPIKAIIUE OTKPHITHINA OTOHb.

3amanune 20
KaKOG 3HAYCHUEC MOXECT UMCTH B3BCIIICHHAs CYMMa BXOO0B HeﬁpOHa (ILO HCIIOJB30BaAHUA aKTHBaHI/IOHHOﬁ (I)YHKLII/II/I)
a) [-1.1]
b) [0,1]
c) (-1,1)
d) (- oo,+ )
OLEHOYHBIN JUCT K TUIIOBOMY 33IaHUI0 A (MOJIETIBbHBIN OTBET):
Al A2 A3 A4 A5 A6 A7 AR A9 Al10
b d b b b a a,c d d b
All Al2 Al3 Al4 AlS Al6 Al7 Al8 Al19 A20
b,cd b,c b b,d b a a d b a,b,c
A21 A22 A23 A24 A25 A26 A27 A28 A29 A30
c a c b d a b a d b

2.2. TunoBbIe 3aaHus /1JIsl OIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pe3yabTarT:

Konx n HanmenoBanne
WHIUKATOPa JTOCTHKEHUS
KOMIIETEHIINH

O06pa3oBaTeNbHBINA pe3ynbTaT

OIlK-2.2: Hcnone3yer | OGydaromuiics ymeer:

COBPEMEHHBIE HMH(OPMAILMOHHBIE | CO31aBaTh U PENAKTHPOBATH BEKTOPHBIE U PACTPOBBIE H300PAKEHHS; CO31aBaTh U
TCXHOJIOTUU JIsA PCUHICHUA 3aJia4 PEAAKTUPOBATH CO6CTBeHHI)Ie TEKCTYPHhI; CO3/1aBaTh KUCTHU; CO3/1aBaTh aHUMUPOBAHHBIC
npodeccnoHaTLHOM U300paKEHUS;

JICSITEJIBHOCTH

Bamanue 31
A pacTpoBOM TpadUUeCKOM PEeIaKTOpe co3laiTe m300pakeHne — OaHHEp HAyYHOW KOH(EPEHIUH, COJAepKAIIUi He MEHee JBYX
TekcTyp. Mcnonp3yiiTe orpaHU4YeHHYIO [[BETOBYIO MATHTPY (HEe OoJiee 5 BETOB).

3ananue 32
A pactpoBoM rpaduyecKkoM pemakTope CO3JaiTe aHMMUPOBAHHOE W300paKCHHE — HWHCTPYKIHIO [0 PETHCTPAlldH B CUCTEME,
COJIEpKAIyI0 He MeHee 15 KaapoB, ¢ TEKCTOBBIMH HAIITUCSIMU U YKa3aTCISIMU.

3aganue 33
A pacTpoBoM rpadpuaeckoM peJaKkTope co3aanTe KUCTh — JIOTOTUI yaeOHoTro 3aBefeHns. Co3maite n300pakeHne ¢ NCII0Ib30BaHUEM
3TOM KUCTH.

3aganue 34

B BekTOpHOM TpaUueckoM pefakTope co3jaiite uzobpaxkeHue — OaHHEp OpraHu3allid, COAEPXKAlIMA He MeHee 15 3JIeMeHTOB
(371eMeHTOB cunTaeTCs J1I000i rpaduueckuii 00bEKT — HAAMKCh, rpadUUeCKuil MPUMUTHB U T.J.), UCIOJB3YNHTE [[BETA JIOTOTHUIIA
PeanbHO CYIIECTBYIONICH OpraHu3aIyy.

3aganue 35.




B BCKTOPHOM Fpa(l)H‘IeCKOM pcaakTope COBHaﬁTe H306pa)K€HI/I€ — JIOrOTUIl OpraHusalnuu, co,uepxcamnﬁ HEe MeHee 5 9JICMCHTOB,
HCHOHL3yﬁTC nBeTa Jiororumna peaJbHO CyHICCTBy}OHICﬁ OpraHu3aluu. CO3L[aI71TC l"OpI/I?)OHTaJ'II)HI)Iﬁ u KBaZ[paTHLIﬁ BapuaHT
KOMIIO3HMIIUHU <JIOIOTHII - HA3BAHUCH.

OIIK-2.2: Hcnone3yer | OOyuaromuiicsi BJajeer:

COBpPEMEHHBIE MH(MOPMAIMOHHBIE | CO3[aHUS U PEJaKTHPOBAHMS W300paXKEHHH, B TOM YKCIIe AaHUMUPOBAHHBIX, ISl PUMEHEHHS
TEXHOJIOTUM Ul pelleHHus 3ajad | B uudpoBoii cpele OpraHusaluu.

npodecCHOHATBHON
JeATEIBHOCTH
3amanue 36
OreHnTe CYIMIECTBYIOMNE H300pakeHUsI Ha TIIaBHOM CTpaHHUIIE caiTa By3a (JIOTOTHII, OaHHEep, KHOTKH), OICHUTE WX C TOUKH 3PCHUS
eIMHOW CTHJIMCTHKH, COOTBETCTBHS 3amadaM caiita. [Ipeanoxure BapHaHTHI MO HCIpaBleHHI0 HemoctaTkoB. Co3maiiTe ogHO
(ymodoe) anpTepHaTUBHOE N300paKEHHE.

3ananue 37

OtueHnrTe CynecTBYIOIINE N300pakeHHs B pazjelie «neKTpoHHbIe Kypchl» DVOC By3a (JI0roTHm, 00JI0KKH KypCOB), OLICHUTE HX C
TOYKH 3pEHHUS €IUHOM CTHIIMCTHKH, COOTBETCTBHS 3aa4aM. [Ipeioskure BapuaHThl 0 CO3JaHUI0 €JHMHON 0a3bl 00JI0KEK KypCOB,
Cozpaiite onHO (J1r000€) albTepPHATHBHOE N300paXKeHNe, NOAXOAsIIee [0 pa3Mepy U GopmMaty.

3amanue 38
OTpenakTupyiite CyHIECTBYIOIINI JIOTOTUII 00pa30BaTeIbHONM OpraHu3aluy, A00aBuB Tekyiuil roa. Ilpocrnemure 4ToOBI TEKCT
MOAXOAMJ IO IBETY U cTHiHCTHKe. COXpaHUTE MONyYeHHOE n300paxeHue B popmare ¢ mpo3padHbiM (HOHOM.

2.3. IlepeyeHb BONPOCOB ISl MOATOTOBKH 00YYAaIOIIUXCH K IPOMEKYTOYHOM aTTecTaluu

Kommnbrotepras rpaduka. OCHOBHBIC TTOHSTHS.

AnmnapaTHbIe CpelICTBa KOMIbIOTEpHOH rpaduku. CpencTsa BBOA.
AnmnapaTHbIe Cpe/ICTBa KOMIbIOTepHOH rpaduku. CpeacTBa BBIBOJIA.
Pactpogsrit popmar rpaduueckux nanHbIX. OCHOBHBIE MPUHIMIIBL. JIOCTOMHCTBA M HEJJOCTATKH, chepa NPUMEHEHUSI.
BekropHsiii popmar rpaduueckux nanHbiX. OCHOBHBIE MPUHIMNBL. JlOCTOMHCTBA M HEJOCTATKH, chepa NPUMEHEHUSI.
@paxransHas rpaduka. Pegakrops! ppaxransHO# rpaduky.
PactpoBsle rpaduueckne perakTopsl.

BekropHsie rpaduueckue peakTophl.

®dopmatsl TpapIUECKUX QaiIoB.

0. OcHOBHBIE CIIOCOOBI CHKATHSL.

11. AsmmupoBanHbIe H300paxenus. [lokaxpoBas aHIMAaLHI.

12. Pacrposble penakropbl. Co3iaHue KHCTEH.

13. Pactpossie peaakropsl. Co3aaHUE TEKCTYP.

14. PactpoBsle pegakTopsl. Anbha-KaHaIbI

15. PactpoBsie penaktopsl. O6paboTka n300pakeHui.

16. BekTopHbIe peakTopbl. Z-MOPsI0K 00BHEKTOB.

17. BexrtopHsle pegakTopsl. PaboTa ¢ mpuMHUTHBAMH.

18. BekropHsbIe pegakTopbl. KIOHBI 1 KOITUH 0OBEKTOB.

19. 3d penakropsl. OCHOBBI MOJEINPOBAHNSI.

20. 3d penaxropsl. byaeBsr OOBEKTHI.

21. 3d penakropsl. [TonMroHansHOE MOIEINPOBAHHE.

22. 3d penakropsl. PaGora co cruraiinamu.

23. 3d penakropsl. TekcTypupoBaHue.

24. UmxeHepHas rpaduka. TBepIOTeNIbHOE MOICITHPOBAHHE.

BoOoo~NooO~wWNE

3. MeToauyeckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUMH NIPH NMPOBEJCHUH IIPOMEKYTOYHOM aTTeCTalMHU

Kpurtepun popmMupoBaHus OLIEHOK 110 0TBETAM HA BONIPOCHI, BHINOJHEHHIO TECTOBBIX 3a1aHUI

- OLIEHKAa «OTJMYHO» BBICTABISIETCS OOYYaIOLIEMYCs, €CIIM KOJUYECTBO NPABMIIBHBIX OTBETOB Ha
Borpockl coctanisier 100 — 90% ot obriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKAa «XOpPOI1I0» BEICTABIACTCA 06yqafomeMyc;1, CCJIM KOJIMYCCTBO MPAaBUJIbHBIX OTBCTOB HA BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OIICHKA «YIOBJIETBOPHUTEIbHO» BBICTABISIETCS OOy4aromeMycs, €CJIM KOJIMYECTBO MPABUIIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCH! —/5—60 % oT 0611ero 00bEMa 3aJaHHBIX BOTIPOCOB,

- OILICHKa «HEYI0BJIETBOPHUTEJIbHO» BBICTABISICTCS OOYYArOIIEMYCsl, €CIIH KOJMYECTBO MPAaBUIBHBIX
oTBeToB — MeHee 60% ot o01iero o0bEMa 3a1aHHBIX BOIIPOCOB.



Kpurepun ¢popmMupoBaHusi OLEHOK IO Pe3yJbTATAM BbINOJHEHUS 3aJaHU

«OTAUYHOY» — CTAaBUTCS 32 PadOTY, BHIITOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOO0K U HEAOYETOB.

«Xopomio» — cTaBUTCS 332 PadOTy, BBIMOJHEHHYIO TIOJHOCTBIO, HO TIPY HAJMYWHU B HEH He Oosee OJHOMH
HEerpyOo# oIMOKM M OIHOTO HEAoYeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCS 33 padOTYy, €Cii 00YyJalOUIHiiCs MTPABHILHO BHITIOJHWI HEe MeHee 2/3
Bcell pabOTHI WM JOMYCTHII He Oojiee OHOW Tpy0oil OMMOKM M IBYX HEIOYETOB, HE Ooiee OAHON TpyOoi u
OJIHOM HerpyOoi ommuoOKu, He Oosiee TpeX HErpyObIX ONMTMOOK, OJTHOW HETPyOOoil OMMMOKH U IBYX HEJIOYETOB.

«HeynoBJ1eTBOPUTEJIBHO» — CTABUTCA 32 padOTy, €CIIM YHCIIO OMMOOK U HEJIOUYETOB MPEBBICUIIO HOPMY
IUTsL OLIEHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIIBHO BBHITOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowvl owubox:

- 2pybOble OwubKU: He3HaAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeleHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b100P X00A PeueHUsl.

- He0ouembl. HepayUOHAIbHbIE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOIHEHUE 3A0AHUSL.

Kpurepun ¢popmupoBaHus OLIEHOK 110 324eTy

«3a4TeH0» — CTY/IEHT IEMOHCTPUPYET 3HAaHUE OCHOBHBIX pa3/eioB IIPOrpaMMbl H3y4aeMOro Kypca: ero
0a30BBIX TOHATHA W (YyHIAAMEHTAIBHBIX MPOOJIEeM; MPHOOpPEn HEOOXOAWMBbIE yYMEHHUS M HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHS MTOTYYEHHBIX 3HAHUH, HE IOMYCTHIT (PaKTHYECKUX OIIMOOK IPH OTBETE,
JIOCTaTOYHO TIIOCIEIOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTENbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHHSI 1 HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCS B TOM CiIydae, KOTJla CTYJCHT JEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/1eJI0B IPOrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX NOHATUH U (PyHIaMEHTAIbHbIX Ipo0iaeM. Y
IK3aMEHYeMOro c1a00 BBIPayKeHA CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJTMTHYECKOMY MBIIIJICHUIO, HIMEIOTCS
3aTpyJHEHUS B M3JIOKEHUHM MaTepHaja, OTCYTCTBYIOT HEOOXOIAMMBIE YMEHHSI U HaBBIKH, JOIYLICHBI IpyObIe
omurOKH W HE3HAHWE TEPMHUHOJIOTHMH, OTKa3 OTBEYATh HA JIOTIOJIHUTEIBHBIE BOIPOCH], 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs IOJTYUYEHUS TOJT0KUTEIbHON OLIEHKH.
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