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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 [TpuMeHsieT coBpeMeHHBIE HH(POPMAIIOHHO-KOMMYHHKAIFOHHBIC TEXHOJIOTHH IS PEIIEHHS IPO(ECCHOHATBHBIX 3a/1a9

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

CO3IIaHUS U peIaKTUPOBAHMS H300pakeHHH, B TOM YHCIIe aHUMHUPOBAHHBIX, [UIS IPUMEHEHHS B IU(PPOBOIL cpesie
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)




[Ipunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI MTPOMEKYTOUYHOM ATTECTALIUA
MO IUCHUTIIMHE (MOAY.JIIO)

OCHOBBIU KOMIBIOTEPHOU T'PA®OUKHN

(HaumeHnosanUe OUCYUNIUHBL(MOOYIS)

Hamnpapnenue moaAroToBKy / CieUaIbHOCTb

09.03.03 TIpuxiaanas uapopMaTUKa

(k00 u HaumeHoBaHuUe)

HanpasnenHocTs (pohuiib )/crieruain3anms
VYupagsienue HuPppoBoit HHPPACTPYKTYPOH OpraHU3aInN

(Haumernosanue)



Coneprxanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJLHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAaHUA COPMHUPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIICHI/II/I HpOMeXCYTOqHOﬁ arTeCTaliuu.



1. llogcHuuTeAbLHAA 3aMUCKA
[lens MpOMEKYTOYHOM aTTECTAIlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3yJIhTaTOB
06y‘-I€HI/ISI 10 JUCHUITIIIMHE, OGGCHG‘-II/IBaIOH_[I/IX JOCTHUIKCHHUC HHaHI/IpyeMBIX pGSY.HLTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMbI TPOMEKYTOUHOM aTTecTaruu: 3a4éT, 4 cemecTp

Hepeqeﬂb KOMHeTeHHHﬁ, (l)OpMI/IpyeMbIX B Iponecce 0OCBOCHUSA TUCHUIIINHBI

Kox mHnmkaTopa qOCTIKEHHS
Kon 1 HanmeHoBaHne KOMITETEHIIUN

KOMITCTEHIINU
OIIK-2: CnocoOeH moHuMaTh MPUHIMITEL PA0OTHI COBPEMEHHBIX HH(OPMAIMOHHBIX OIIK-2.2: IIpumenser
TEXHOJIOTHH U MPOTrpaMMHBIX CPEJCTB, B TOM UHUCIIE OTEUECTBEHHOTO IPOU3BOCTBA, U COBpEMEHHbIE HH(POPMAIIMOHHO-
UCIIOJIb30BaTh UX IPH PELICHHUH 3a]1a4 MPOoheCcCHOHATIBHON AeATEIbHOCTH; KOMMYHUKAI[IOHHBIE

TEXHOJIOTHH JUIS PeLICHHS
po¢eCCHOHATBHBIX 3a1ad

Pe3yabTaThbl 00y4eHHUs 10 JUCHMILJIMHE,
COOTHECEHHbIE C IVIAHUPYEMBbIMH pPe3yJibTATaAMHU 0CBOCHHS 00pa30BaTeIbHOI IPOrpaMMBbl

Ko 1 HauMeHOBaHHE NHIUKATOPA OueHoYHEIe
PesynpTaThl 00y4eHHUS 10 TUCHUILUTIHE
JOCTIDKCHHS KOMIICTCHIUH MaTepHabl
OIIK-2.2: IIpumenser coBpeMeHHbIe | OOydJarouuiics 3HaeT: Bonpocst (Nel -
MH()OPMALMOHHO-KOMMYHUKAIIHOHHBIE OCHOBHBIE  BHABI  KOMIbIOTepHOM  rpaduxu, ux | Ne30)
TEXHOJIOTUH ULt pemieHus | ocoGeHHOCTH W cepsl MPUMCHEHHUS, MHCTPYMCHTApHH
npodeccroHaNBHBIX 3a/1a4 COBPEMCHHBIX TpaUYECKUX pPEIaKTOpPOB; rpaduuecKue

(GopMaThl JIAHHBIX; THIIOJOTHIO AllAPATHBIX CPEICTB
KOMIIBIOTEPHOH rpadUKH; OCHOBHBIC I[BETOBBIC MOJICIIH;
OOyyaronuiicst ymeer: 3amaHus (Ne31 -
Co3/1aBaTh M PENAaKTUPOBATH BEKTOPHBIE M pacTpoBble | Ne35)

MBOGp&){(GHm{; CO3aBaTb U PEAAKTUPOBATH CO6C'I'B€HHI)I€
TCKCTYpPhbI; CO3daBaTb KHUCTH; CO31aBaTb aHMMHPOBAHHBIC

M300paXeHus;
OOyyJaronIuiics BJaageeT: 3amanus (Ne  36-
co3maHMsi W pemakTHpoBaHuMs — m3oOpaxenuii  aus | NedQ)

PUMEHEHMS B IIU(POBOH Cpejie OpraHu3alum, B TOM YUCIIe
AHUMUPOBAHHBIE.

[TpomesxyTouHast arTecTanus (3K3aMeH) MPOBOAUTCS B OJTHOM U3 CIeAyOmux GopMm:
1) oTBeT Ha OUIIET, COCTOSIIHIA M3 TEOPETUIECKUX BOIIPOCOB U MPAKTHYCSCKUX 3aJaHUIA;
2) BeinoniHenue 3ananuii B OMMOC YHuBepcurera.

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJJHON U3 CIEAYIOMHUX (HopM:
1) cobecenoBanue;
2) BemonHenue 3ananuil B OMOC YHuepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32IaHUA HJIN WHbIE MATEPHUAJIBI [IJIs1 OLIEeHKH 3HAHMII, YMeHH i, HABBIKOB
U (MJ1M) ONBITA AeATEebHOCTH, XapAKTEPU3YOIIHUX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETCHIIM I

2.1. TunoBble BONPOCHI (TeCTOBBIE 3aJaHHUs1) [1JIsl OLIEHKH 3HAHMEBOr0 00pa30BaTeIbHOI0 pe3yJbTaTa

[TpoBepsiemblil 00pa30BaTENbHBIN pe3ybTar:

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJIWYEeCTBE BapHaHTOB. OICHOYHBIC
cpencTBa MOMJIEKAT aKTyaIM3allik C YYeTOM DPa3BUTHs Haykd, 0Opa3oBaHUS, KYyJIbTYpbl, SKOHOMHUKH, TEXHUKH, TEXHOJOTUH W
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COAEPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKageapoil u mpenoaaBaTens — pa3padOTINK OIIEHOYHBIX CPEJICTB.



KO,H 1 HAaUMCHOBAaHUC MHUKATOpA
JOCTUKCHHUA KOMIICTCHIIMHU

OO0pazoBaresbHBIH pe3ysbTaT

OIIK-2.2: Ipumensier | OOyYarOMUiCs 3HACT:

COBPEMEHHBIC HHq)OpMaHHOHHO' OCHOBHBIE€ BH/bI KOMI‘IBIOTepIIOf/’I ]"]’)21(1)1/“(1/17 ux OCO6€IIIIOCTI/I )51 C(bepbl IIPUMCHCHUS;
KOMMYHHUKAIIMOHHEIE TEXHOJOIMM | WHCTPYMEHTAPHUI COBPEMEHHBIX IpaUHUeCKIX PEeIaKTOPOB; Tpaduaeckrne popMaThl TaHHBIX;
JJIA pelICHUA HpO(l)eCCI/IOHa.TH)HLIX THUIIOJIOTHIO allllapaTHbIX CPCACTB KOMTH:TOTGPHOT;I l"p'd(i)l/IKI/]; OCHOBHBIC€ IBETOBLIC MOACIIN,

3aga4

3ananue 1
MammHHOe 00y4YeHue —

a) crnenuaIM3UpOBaHHOE MPOrPAMMHOE pelieHue (KM Habop PElICHHI), KOTOPOe BKIOYACT B ce0s BCe MHCTPYMEHTBI IS
M3BJICYCHHS 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX

b) ora rpynmuposka 06nekToB (HabiromeHuiA, COOBITHIT) Ha OCHOBEIAHHbIX, OMMCHIBAIOIINX CBOWCTBA OOBEKTOB

C) Habop JaHHBIX, KAXIas 3aMICh KOTOPOTO MPEACTABISET COO0H yIeOHBIi IPUMEp, COEPIKAIIHi 3aIaHHBIN BXOJHOW HAbOp
JIAaHHBIX, U COOTBETCTBYIOIINN €My MPaBUIIbHBIN BBIXOJHOU pE3ysIbTaT

d) mozmpa3smeneHrue HCKYCCTBEHHOTO WHTEIUIEKTA M3YYarOlInil METOLBI MOCTPOCHHUS aJrOPHTMOB, CIOCOOHBIX 00yYaThCs HA
JaHHBIX

3ananue 2

Cpem/[ MPCAJIOKCHHBIX 3a/la4 MAallIMHHOT'O 06y‘{eHI/IH YKaKUTC 3ala4u pErpeCcCuun

a) Ilouck HEeraTMBHBIX OT3BIBOB Ha (PUIIbM HA CaiiTe KHHOKOMITAHHH
b) Aunropurm ¢unbTpanuu cama
c) Ilpeackasanue cpoka OKYIMaeMOCTH MPOEKTa
d) IIpeackazaHue pIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOLIEHHUYECKUX TPaH3aKIUH

3aganue 3

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

3aganue 4

Kakue u3 nepednciieHHbIX KOMaH BEpHYT JanHble 1uis Poccun u 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 YTBEPKIACHHUsI 00 alropuT™Me CiIydaiHoro jieca - Random Forest

a) UToroBbIM npejckazaHUEM MOJIEIH SBIISETCS MPeICKa3aHne CIydaiHoro JepeBa
b) Tlapamerps s kaxa0ro Aepesa (riry0HHA, MUHUMAIBHOE YHCIIO 00PA3IOB B JIMCTE U T.J.) BEIOMPAIOTCS CITy4YaiHO
¢) Kaxmgoe nepeBo B jecy noiydaer CiIyJ4aiHpli MoAHA00p TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CIaydailHBIM 00pa3oM
e) IlpeackazaHue MOJENH - YCPEIHEHHbBIE TPEACKA3aHNS IEPEBbEB
3aganue 6

Kakoii arpuOyT 0TBEe4aeT 32 MHHMMAJIFHOE YHCIIO 00pasIoB B JIUCTE?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity_decrease
3amanue 7

Kakoii aTpuOyT 0TBE4aeT 32 MUHHMAJILHOE YKCIIO 00pa3LoB B y3JI€ IS pa3iesieHus?

a) min_samples_leaf

b) max_depth

¢) min_samples_split

d) min_impurity_decrease
3amanue 8

OTMeTbTe BEpHBIC YTBEPXKACHHS O BIMSHUU MapaMeTPOB PEIAOLIero IepeBbs Ha MepeodydeHne
a) Yewm menbire 3HaueHHe min_samples_split, TeM MeHbIIE TCHACHINS K TEPEOOyICHHIO
b) UYewm mensblie 3nadenne min samples leaf, TeM MeHbIIE TEHIEHIMS K IEPEOOYIEHHIO




C) UYem MeHble I1yOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHHIO
d) T'nyOuHa mepeBa HHKAaK HE BIUSET HA €ro Mepeo0ydYeHHOCTh
e) UYem MeHblle 3HaUCHHE MapameTpa max leaf nodes, Tem MeHbIIe TEHACHIUS K TIEPEOOYUCHHUIO

3ananue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATE AJIS IPEICKa3aHus pazMepa 0J0OpEeHHOT0 KpeauTa 110 3a/IaHHBIM TapamMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6eITh ucnoab3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3aganwme 10
OTMeThTE BEpHBIC YTBEPIKICHHS O JICPEBhIX PEIICHUI.
a) YeM MEeHbIIlE CBOUCTBO gini, TeM OJJHOPOJHEE MPUMEPHI B JIUCTE
b) cBoiicTBO gini onpenensieTcst TOABKO IS IUCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yKa3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37I€
d) mapametp gini, BO BCEX JUCThAX AOJKEH UMETh OJMHAKOBBIE 3HAYECHUSI

3amanne 11
OTMeTbTe BEPHBIC YTBEPIKACHHS O CIIy4aliHOM Jiece
a) ueM GOJbIIIE IEPEBLEB B JIECY, TEM JIYHUIIIe KAYeCTBO MPEICKa3aHUs
b) Bpewms HacTpoiiku 1 pabOTHI CiIyYaitHOTO Jieca YBEINYUBACTCS IIPONOPLUUOHATIBHO KOJIMUECTBY JIEBEPEB B JIECY.
C) ciy4aiiHbIi Jec IPUMEHHUM JIJIsl PEIICHHS 33/1a4 PErPeCcCHU
d) cnyuaiiHbIi Jlec TPUMEHUM JJIsl PENIEHHs 33184 KJIacCH(pUKAIMU

3ananue 12
OTMeThTe BepHbIE YTBEP)KICHUA
a) RandomizedSearchCV Haxomut fay4inyto KOMOHHAIIUIO TAPAMETPOB JUTS IePEBa PELICHHI
b) RandomizedSearchCV paGoraet Grictpee, yem GridSearchCV
€) GridSearchCV HaxoauT Jydiryio KOMOHHAIMIO MapaMeTpoOB Ul JepeBa, M3 TEX 3HAYCHHH MapamMeTpoB, YTO ObLIH
nepeansbl
d) RandomizedSearchCV naer 6onee TouHoe mpeackasanue, yem GridSearchCV

3aganue 13
BriGepute 13 criicka 3a1a4n KiIacCH)UKAIHHU:
a) pasnenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U CO0aK
b) mpemnckasath CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaMETPaM
C) pa3nenuTh TpuObI Ha CheJOOHBIE U STOBUTHIE
d) crpynmupoBath TEKCTHI [0 UX 3MOLUOHATIBHOM OKpPacKe

3aganue 14
OTMeTbTe BEpPHBIE YTBEPKACHHS
a) B kavecTBe mepeMeHHBIX T 00yYCHUS AepeBa MOTYT OBITh UCIIONB30BAHBI KaK KOJIMYECTBEHHBIC, TAK U KATErOpUaIbHBIC
MPU3HAKA
b) lepeBbs perieHunit MOTyT peniaTh 3a1a4dy KiacCHHUKAMN ¢ IPOM3BOJIBHBIM YHUCIOM KIACCOB
€) Yewm mewnblie 3HaueHne min_samples_leaf tem Tounee OyayT npecka3zaHus Ha TPEHUPOBOYHOM BBIOOPKE
d) UYewm mensbine 3Hauenue min_samples_leaf Tem TouHee OyayT Mpecka3aHUs Ha TECTOBOM BRIOOPKE

3amanue 15
O6yuaromiast BeiOopka (X _text, y_test) aTo —
a) BbIOOpPKa, 10 KOTOPOI HACTPAMBAIOTCS ONTUMAJIBHBIE IAPAMETPHI JEPEBa
b) Beibopka, 10 KOTOPOit OICHUBAETCS KAYECTBO IOIYUECHHOTO JepeBa PEIICHHUH
€) BsIGopKa, 110 KOTOPOI OCYLIECTBILSIETCS BBIOOP HAMITYUIIEH MOJIEIN U3 MHOXKECTBA MOJIENIEi
d) MHOXeCTBO LENeBbIX 3HAYCHU s JAHHOTO HAGopa JaHHBIX

3amanue 16
Ipu 06y4eHHN HEKOTOPON MOJIETH Ha TPEHUPOBOYHOMN BBIOOPKE M OIEHKE €€ KauecTBa Ha TECTOBON BHIOOPKE, MMOJTydeHa GoJbIast
pa3HUIAa MEeXTy 3HAUEHUSIMU METPUK Ha TPEHUPOBOYHON U TECTOBOM BBIOOpKaX. O 4eM 3TO MOXKET TOBOPUTH?

a) Mogenb nepeobyyena

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

€) Moaenp Hemo00yUYeHA

d) Mogzenp uaeaabHO HACTPOEHA

3ananue 17

Data — pandas.DataFrame, pa3smepom 20 Ha 20. Kakue u3 npeasoKeHHbIX KOMOMHALMN 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[l1:5,[1,6]]

3amanue 18
Kakue cTpoku o3BoJIsIIOT 0TOOpaTh 5 MepBbIX CTPOK JNaradpaiiMa data (MHAEKCHI 1OcIej0BaTeNbHOCTD Yncel oT 0 ¢ 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 kakux ciy4asx MOXeT OBbITh UCIOJIB30BaHA CTyTeHYATast (DYHKIMS aKTUBAIMN?
a) Omnpenenutsb K CheTOOHBIM HUITH HEChETOOHBIM OTHOCUTCS IPUO?
b) Omnpenenurs k KakoMy 3 Tpex KiaccoB (setosa, vercicolor, verginica) 0OTHOCHTCS HpHC?
C) Pasgenuth TEKCTHI HA HEWTpPANbHBIC, HETATUBHBIE U MOJOKUTEIbHBIE.
d) TIIpeackasaTh pa3mep 3apabOTHON MTATHI CIICIIUATKUCTA [0 ONPEIEICHHBIM [TapaMeTPaM.
e) PasnenuTh M300pakeHUS HA COAEPIKAIIIE U HE COICPKAIINE OTKPHITHIH OTOHb.

3amanne 20
Kakoe 3HaueHne MOXKET MMETh B3BEIICHHAsi CyMMa BXOJI0B HEHpOHa (10 UCIIOJIb30BAHMS AKTHBAIIMOHHON (PYHKIIUH)
a) [-11]

b) [0,1]
o (-11)
d) (- oo,+ )
OLEHOYHBIN JUCT K TUIIOBOMY 33JaHUI0 A (MOJICTIbHBIN OTBET):

Al A2 A3 A4 AS A6 A7 A8 A9 Al0
b d b b b a a,C d d b
All Al2 Al3 Al4 AlS Al6 Al7 Al8 Al9 A20
b,c,d 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 3aJaHus 1JIsl OIIEHKN HABBIKOBOT0 00Pa30BaTeIbHOI0 pe3yibTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yJIbTaT:

Kox n HanmenoBaHue
WHIUKATOPa JOCTHKESHUS
KOMIIETEHIINHA

O6pa30oBaTeNbHBINA pe3yNbTaT

OIIK-2.2: ITpumensier | OOygaronmiics ymeer:

COBpPEMEHHBIE MH(GOPMAIMOHHO- | CO3[aBaTh ¥ PENAKTHPOBATH BEKTOPHBIE M PACTPOBbIE H300PAKEHHs; CO3/aBATh U
KOMMYHHUKAIIMOHHbLIE TEXHOJIOTUHM | peAaKTHPOBATh COOCTBEHHBIE TEKCTYPhI; CO34aBaTh KUCTH; CO3/IaBaTh aHUIMHUPOBAaHHEIE
JUISL pelieHus MPo(eCCHOHANBHBIX | H300paXKeHHS;

3aja4

3aganue 31
A pactpoBoM rpaU4ecKoM pelakTope co3faiTe u3oOpaxkeHne — OaHHEep HAYYHOW KOH(EPEHIMH, COJCPIKANINA HE MEHEe JBYX
TekcTyp. Miconp3yiiTe OorpaHIYeHHYIO [[BETOBYIO MATHTPY (HEe OoJiee 5 BETOB).

3ananue 32
A pacTpoBOM TpadHUYECKOM pEIakTOpe CO3JaiiTe aHMMUPOBAHHOE W300paKCHHE — HWHCTPYKIHIO [0 PETHCTPAllUH B CUCTEME,
COJIEpKaIyI0 He MeHee 15 KaapoB, C TEKCTOBBIMH HAIIMUCSIMH U YKa3aTSIIIMHU.

3aganue 33
A pacTpoBOoM rpaduaeckoM peJaKTope CoO3qanTe KUCTh — JIOTOTHIT y4eOHOTo 3aBefeHns. Co3aaite n300pakeHne ¢ NCII0Ib30BaHUEM
3TOM KUCTH.

3ananne 34

B BekTOpHOM TpaduuecKoM pemakTope co3maiiTe M300pakeHHe — OaHHEp OpTaHU3allMH, COJEpXKAIIUi He MeHee 15 3JIeMeHTOB
(3meMeHTOB cumTaeTcs JM000H rpaduyeckuii 00BEKT — HAIIMKUCH, TpagUIeCKuid MPUMUTHB H T.J.), HCIOJIB3YUTE IBETa JOTOTHIIA
peaIbHO CYIIECTBYIOIIECH OpraHu3anuy.

3aganue 35.




B BCKTOPHOM Fpa(l)H‘IeCKOM pcaakTope COBHaﬁTe H306pa)K€HI/I€ — JIOrOTUIl OpraHuv3aluu, coaepmamnﬁ HE MeHee 5 JJICMCHTOB,
HCHOHL3yI71TC nBeTa Jiororumna peaJbHO CyHIeCTByIOHleﬁ OpraHu3aluu. CO3L[aI71TC l"OpI/I?)OHTaJ'II)HI)Iﬁ u KBaZ[paTHLIﬁ BapuaHT
KOMIIO3HMIIMHU «JIOI'OTHII - HA3BAHUCH).

OIIK-2.2: [Mpumensier | OOy4aromuiics BIaeeT:

COBpPEMEHHBIE MH(DOPMAIMOHHO- | CO3JaHUs U PeIaKTHPOBAHUs N300paKeHHH, B TOM YKCIIC AaHUMUPOBAHHBIX, ISl PUMEHEHHS
KOMMYHUKALIHOHHBIE TEXHOJOIUH | B U(POBOI Cpejie OpraHu3aIuu.

JUISL pEIIeHNS TPOECCHOHATIBHBIX
3a1a4

3amanue 36

OreHnTe CYIECTBYIOMNE H300pakeH!sI Ha TIIaBHOM CTpaHUIIE caiTa By3a (JIOTOTHIL, OaHHEep, KHOTIKH), OICHUTE WX C TOUKH 3PCHUS
eIMHOW CTHJIMCTHKH, COOTBETCTBHS 3amadaM caiita. [Ipeanoxure BapHaHTHI MO HCIpaBleHHI0 HemoctaTkoB. Co3maiiTe ogHO
(ymodoe) anpTepHaTUBHOE N300paKEHHE.

3ananue 37

OtueHnTe CyniecTByIOIINE N300pakeH s B pazjeie «iaekTpoHHble Kypesy SMOC By3a (J0roTum, 00JI0KKH KYPCOB), OLIEHUTE UX C
TOYKH 3pEHHUS €UHOM CTHIIMCTHKH, COOTBETCTBHS 3aa4aM. [IpeiokuTe BapuaHThl 0 CO3JaHUI0 €JHMHON 0a3bl 00JI0KEK KypCOB,
Co3snaiite oHO (J1r000€) anbTepHATUBHOE N300pakeHHE, OAXOSIIEe TI0 pa3Mepy U popMary.

3amanne 38
OTpenakTupyiite CyHIeCTBYIOIINI JIOTOTUII 00pa30BaTeIbHON OpraHu3aluy, A00aBUB TeKyiiuil roa. Ilpocnemure yTOOBI TEKCT
MOAXOKJI O IBETY U cTHiHCcTHKe. COXpaHUTe MOMydeHHOe n300paxeHue B popmare ¢ mpo3padHbiM (HOHOM.

2.3. IlepeyeHb BONPOCOB Il MOATOTOBKH 00y4YAaIOIIUXCH K IPOMEKYTOYHOM aTTecTAlMU

Kommnbrotepras rpaduka. OCHOBHBIC TTOHSTHS.

AnmnapaTHbIe CpelICTBa KOMIbIOTEpHOH rpaduku. CpencTsa BBOA.
AnmnapaTHbIe Cpe/ICTBa KOMIbIOTepHOH rpaduku. CpeacTBa BBIBOJIA.
Pactposslit hopmar rpaduueckux nanHbIX. OCHOBHBIE MPUHIUIEBL. JIOCTOMHCTBA M HEOCTATKH, chepa MPUMEHEHHSI.
BekropHbiii popmar rpaduueckux qaHHbiX. OCHOBHBIE MPUHIMIBL. JIOCTOMHCTBA M HEJOCTATKH, chepa NPUMEHEHUSI.
@paxranpHas rpaduka. Pexakrops! ppaxransHO# rpaduky.
PactpoBsle rpaduyeckne perakTopsl.

BekropHsbIe rpaduueckre penakTophl.

®dopmatsl TpagIUeCKIX (PaitoB.

0. OcHOBHBIE CIIOCOOBI CHKATHSL.

11. AsmmupoBanHbIe H300paxenus. [lokaxpoBas aHIMAaLHI.

12. Pacrposbie peaaktopbl. Co3aHue KHCTEH.

13. Pactposbie penakropsl. Co3maHue TEKCTYP.

14. PactpoBsle penakTopsl. Anb(ha-KaHaIbI

15. Pactpossie penaktopsl. O6padoTka n300pakeHuH.

16. BexTopHble peJakTopsl. Z-opsiIoK 00BEKTOB.

17. BexrtopHsble pegakTopsl. PaboTa ¢ mpuMHTHBAMH.

18. BexrtopHble pegakTopbl. KIOHBI 1 KOITUH 0OBEKTOB.

19. 3d penakropsl. OCHOBBI MOJEINPOBAHNSI.

20. 3d penakropbl. ByaeBbl 0OBEKTHI.

21. 3d penakropsl. [TonMroHansHOE MOEINPOBAHHE.

22. 3d penakropsl. Paborta co cruainamu.

23. 3d penakropsl. TekcTypupoBaHue.

24. UmxeHepHas rpaduka. TBepIoTeNIbHOE MOICTHPOBAHHE.

BoOoo~NooO~wWNE

3. MeToauyeckne MaTepuaJibl, ONpeae/sionue NPoueIypy U KpUTEPUH OlleHUBAHUS
c(hopMHPOBAHHOCTH KOMIIETEHIMH IIPH NIPOBEAECHUH NIPOMEKYTOYHOM aTTeCTAlluH

Kpurtepun popmupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINIOJHEHHIO TECTOBBIX 32/1aHUI

- OICHKA «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYCs, €CIM KOJHYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot oOmiero o0béMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YYAIONIEMYCsl, €CITH KOJMYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «YAOBJIETBOPHTEJIBHO» BBICTABISCTCS OOYYAIOUIEMYCs, €CIH KOJMYECTBO IPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % oT 061Iero 00bEMa 3aJaHHBIX BOIIPOCOB,;

- OLCHKa «HEYJAOBJECTBOPHUTEC/IBLHO» BBICTABIIACTCA 06yqa}0meMycsl, €CJIN KOJIMYECTBO ITPAaBUJIIBHBIX
oTBeToB — MeHee 60% ot o01iero o0bEMa 3a1aHHBIX BOIIPOCOB.



Kpurepun ¢popmMupoBaHusi OLIEHOK IO Pe3yJbTATAM BbINOJHEHUS 3aJaHU

«OTAUYHO» — CTABUTCS 32 PadOTY, BHIIOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOO0K U HEAOYETOB.

«Xopomo» — CTaBUTCS 32 padOTy, BHIMOJHEHHYIO MOJTHOCTHIO, HO TIPH HAJIMYWW B HEW He OoJiee OJHOU
HerpyOoii omMOKY M OTHOTO HeJoveTa, He 0oJiee TpexX HeJOYETOB.

«Y10BJIETBOPUTEIBLHO» — CTABUTCS 33 padOTYy, €CiIi 00YyYaIOIIUIiCs MPABIILHO BHITIOJHWI HEe MeHee 2/3
Bcell pabOTHI WM JOMYCTHI He Oojee oaHON Tpy0Ooil OMMOKM U IBYX HEAOYETOB, HE Ooyiee OJHON Tpy0oil
OJIHOM Herpy0oii omuoOKu, He Oosee Tpex HerpyObIX OIMOOK, OJJHOM HETpyOOl OMUOKK U IBYX HEIOYECTOB.

«HeynoBJ1eTBOPUTEJIBLHO» — CTABUTCS 32 padOTYy, €CIIM YHUCIIO OMUOOK U HEJJOUETOB MPEBBICHUIIO HOPMY
ISl OLIEHKH «yJIOBJIETBOPUTEIHLHOY WJIH MTPABUIBHO BBHIOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowl owubox:

- 2pybOble OwuUbKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUE NPUEMO8 pPeleHuUsl 3a0au,
OWUOKU, NOKA3bIBAIOWIUE HENPABUTIbHOE NHOHUMAHUE VYCI08UsL NPEONIONCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b1O0P X00A pelleHUs.

- He0ouembl. HepayUOHAIbHbIE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOeNbHbLE NOZPEUHOCIU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOTHEHUE 3A0AHUS.

Kpurepun ¢popmupoBaHus OLEHOK 110 324eTy

«3a4TeH0» — CTYJEHT IEMOHCTPUPYET 3HaHNE OCHOBHBIX Pa3/€JIOB IIPOIPaMMBbI U3y4aeMOro Kypca: ero
0a30BBIX TOHATHH W (YHIAMEHTAJIBHBIX MPOOJIEM; MPUOOpeT HEOOXOAMMBIE YMEHHUS M HaBBIKH, OCBOWII
BOIPOCHI MPAKTUUECKOTO MPUMEHEHHMSI [TOJTyUYEHHbIX 3HAaHU, HE TOIMyCTHII (PaKTUUECKUX OIIMOOK IPU OTBETE,
JOCTaTOYHO IIOCICNOBAaTENIBHO M JIOTUYHO H3JIaracT TEOPETHYECKUH MaTepuall, JOIyCKas JIMUIb
HE3HAYUTEIIbHBIC HAPYLIEHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHHS U HEKOTOPBIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM ClIy4ae, KOTJa CTyJEHT AEeMOHCTPHUPYET (pparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/1eJI0B MPOrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX HOHATUH U (PyHIaMEHTaIbHBIX IpoOIeM. Y
IK3aMEHYEMOro cJ1a00 BBIPayKeHA CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJTMTUYECKOMY MBIIIICHUIO, HIMEIOTCS
3aTpyAHEHUS B U3JI0KEHUU MaTepuaia, OTCyTCTBYIOT HEOOXOMMbIE YMEHHS U HaBBIKH, JOIYLIEHbI IPyOble
OIMOKM M HE3HaHWE TEPMHUHOJOTMH, OTKa3 OTBEYaThb HA JONOJHUTEJIbHBIE BOIIPOCHI, 3HAHUE KOTOPBIX
HE00XO0AUMO JJIs IOTYUYEHUS TOT0KUTEIbHON OLIEHKH.





