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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
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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$[; CO3Z1aBaTh U pE€AAKTUPOBATH COOCTBEHHBIC TCKCTYPBI;
co3zgaBaTh KUCTH, CO30aBaTh aHUMHUPOBAHHBIC I/I306pa)KeHI/I$[;
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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 npocbeccnona.m,m,lx 0a3 JAHHBIX U l/IH(l)OpMaIIl/IOHHbIX CIIPABOYHBIX CUCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.

Ju—

VaeOHBIE ayINTOPHUH JUTS TIPOBEICHNS 3aHATHH JICKIMOHHOTO THITA, YKOMIUIEKTOBAHHBIE CIICIINAIN3NPOBAHHON MeOeITbIo
U TeXHHYECKUMH CPEICTBAMH O0yJIEHHs: MyIbTUMEUIHHOE 000pYI0BaHUE IS IPEOCTaBICHHUS yIeOHOI HHpOpMALUH
0OJIBIION ayUTOPHHU /MM 3BYKOYCHIIMBAIOIIEe 000pyIOBaHNE (CTAllMOHAPHOE HIIH IIEPEHOCHOE).

72

YueOHble ayAUTOPUU A7l IPOBEICHHS 3aHATHH CEeMUHAPCKOr0 TUIIA, TPYIIOBBIX U MHAMBUIYAJIbHBIX KOHCYJIbTAINH,
TEKYIIETO KOHTPOJISL ¥ TPOMEKYTOYHON aTTEeCTAINH, YKOMIUICKTOBAaHHEIE CIICIIHAIN3HPOBAHHON MeOCIBIO 1
TEXHUYIECKUMU CPEJICTBAMU O0YICHHUS: MyIbTHMEINIHHOE 000PYIOBaHIE W/UITK 3BYKOYCHIINBAIOIIee 000pyIOBaHUE
(cTanoHapHOE WK TIEPEHOCHOE)
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[TomernieHust UIsT CAMOCTOSATENFHOM pabOoThI, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOXXHOCTBIO TTOIKITFOUEHHS K
cetu "MHTepHeT" 1 obecnieueHrEM 0CTYMA B DJIEKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.




[Tpunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOUYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOJYJIIO)

OCHOBbI KOMIIBIOTEPHOU I'PA®UKHU

(HaumeHosanue OUCYUNTUHBL(MOOYVI5)

Hamnpapnenue moaroToBKy / CieUaibHOCTh
09.03.03 IlpuxnagHas uHGpOpMATUKA

(K00 u HaumeHo8aHue)

HanpasneHnHocTs (pohuiib )/crieruain3anus
VYrpagsienue HuPppoBoit HHPPACTPYKTYPOH OpraHU3aIUN

(HaumeHosamue)



Coneprxanue

IlosicHuTenpHas 3amucka.

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

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



1. llogcHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
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 WHIANKATOpa JOCTUKECHUA
Kon n HanmeHoBaHNE KOMITCTCHITUN

KOMITCTEHIINU
OIIK-2: Cnoco6eH moHnMaTh MPHUHIMITE pabOTHl COBPEMEHHBIX MH()OPMALMOHHBIX OIIK-2.2: IIpumensier
TEXHOJIOTHH U MPOTrpaMMHBIX CPEJCTB, B TOM UHUCIIE OTEUECTBEHHOTO MIPOU3BOJCTBA, U COBpEMEHHbIE HH(POPMAIIMOHHO-
UCIIOJIb30BaTh UX IPH PELICHHUH 3a/]1a4 MPOoeCcCHOHATIBHON AeATEIbHOCTH; KOMMYHUKAI[IOHHBIE

TCXHOJIOTUH AJI pCHICHUA
HpO(beCCI/IOHaJ'ILHBIX 3aga4

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

Kox 1 HanMeHOBaHUE HHANKATOPA OreHOYHBIC
PesynbraTel 00y4eHHUs IO TUCIUTLIIHE
JOCTIDKEHUSI KOMICTCHITHH MaTepHAIIBI
OIIK-2.2: [Ipumensier coBpeMeHHble | OOy4JaroImuics 3HaeT: Bomnpocsr (Nel -
HH(POPMAIMOHHO-KOMMYHHKAI[MOHHBIC OCHOBHBIE  BHMIBI  KOMIbIOTEpHOH  rpaduku, ux | Ne30)
TCXHOJIOTMH AT pemeHus | ocobeHHOCTH M c(epbl NMPUMEHEHHs; WHCTPYMEHTapHi
npo¢eCCUOHATBHBIX 3a1a4 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-
CO3JaHMs W peNaKTUpOBaHuWs  u300paxenuit  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 (MJ1H) ONBITA AeATEeNTbHOCTH, XapaAKTePU3yIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETECHIIH

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

OI1K-2.2: ITpumensier | OOyJaromUiics 3HAET:

COBpPEMCHHBIE  MH(GOPMAIIOHHO- | OCHOBHbIE BHIBl KOMIBIOTEPHOU TIpaQHKH, MX OCOOEHHOCTH W C(epbl NPUMEHECHHS;
KOMMYHHUKAIIMOHHEIE TEXHOJOIMM | HHCTPYMEHTAPHI COBPEMEHHBIX TpadMUeCcKUX PeJakTopoB; rpaduaeckre popMaThl TaHHBIX;
I pelleHus NPO(ECCUOHATBHBIX | THUIIONOTHIO AMMAPATHBIX CPEICTB KOMITBIOTEPHO rpahMKi; OCHOBHBIE [IBETOBBIE MOJIEIH;

3aga4

3ananue 1
MaimmHHOe 00y4YeHue —

a) crenuaIM3UpOBaHHOE MPOrPAMMHOE pelreHue (KM Habop PElICHHI), KOTOPOe BKIOYACT B ce0st BCe MHCTPYMEHTHI IS
M3BJICYCHHS 3aKOHOMEPHOCTEH U3 CHIPHIX JaHHBIX

b) ora rpymnmpoBka 06nekToB (HabimromeHuis, cCOOBITHIT) HA OCHOBEIAHHBIX, OTMIMCHIBAOIINX CBOMCTBA 0OHEKTOB

C) Habop JaHHBIX, KaXIas 3aMICh KOTOPOTO MPEACTABISET COO0H yIeOHBIi pUMeEp, COEPIKAIIHi 3aIaHHBIN BXOJHOW HAbOP
JIAaHHBIX, U COOTBETCTBYIOIINNA €My NPaBUIIbHBIN BBIXOIHOM pe3ysbTaT

d) mozmpa3smeneHre HCKYCCTBEHHOTO WHTEIUIEKTA M3YYarOMINi METOLBI MOCTPOCHHUS aJrOPHTMOB, CHOCOOHBIX 00ydaThCsi Ha
JaHHBIX

3ananue 2

Cpenu npenoxKeHHBIX 3a/1a4 MAIIMHHOTO O0YYEHNUS YKaXHUTe 3a4a4K PETPECCHH

a) Ilouck HEeraTMBHBIX OT3BIBOB Ha (DPUIIbM HA CaliTe KHHOKOMITAHHH
b) Aunropurm ¢unbTpanuu cama
c) Ilpeackasanue cpoka OKyMaeMOCTH MPOEKTa
d) IIpeackazaHue pIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOLIEHHUYECKUX TPAH3aKIIUH

3aganue 3

K 6ubnmorexam aHanmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib

3ananue 4

Kakwue u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 111 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")]
3aganue 5

OtTMmeThTe BEpHBIC YTBEPKIACHHUSI 00 alropuT™Me ciydaiHoro seca - Random Forest

a) UToroBeIM npejckazaHUEM MOJIEIH ABIISETCS MPeICKa3aHne CIIydalHoro JepeBa
b) Tlapamerps a1 kaxa0ro JAepesa (ry0HMHA, MUHUMAIBHOE YHCIIO 00PA3I0B B JIMCTE U T.J.) BEIOMPAIOTCS CITy4aiHO
¢) Kaxmgoe nepeBo B jecy momydaer ClyqaiHpli MOAHA00p TaHHBIX
d) Ywucno nepeBneB B JieCy BHIOMpPAETCS CaydailHBIM 00pa3oM
e) IlpenckazaHue MOJENH - YCPEIHEHHBIE TPECKA3aHNS JIEPEBbER
3ananue 6

Kakoii arpuOyT 0TBEe4aeT 32 MUHMMAJIbHOE YHCIIO 00pa3IoB B JIUCTE?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity_decrease
3anmanue 7

Kakoii arpuOyT 0TBEe4aeT 32 MUHIUMAJILHOE YHCIIO 00pa3LioB B y3ie AJIs pa3iesieHus?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity_decrease
3amanne 8

OTMeThTe BepHBIE YTBEPIKICHIS O BIMSHHUN ITAPaMETPOB PEIIAIONIETO JePEBhs Ha IepeoOyUeHre

a)
b)

Uem meHbIIe 3HaUeHHE mMin_samples_split, TeM MeHbIIIEe TeHASHINS K IEPEO0yICHUIO
Uem MeHbINe 3HaUeHHe min_samples leaf, TeM MeHbIIIe TEHACHINS K TEPEOOYISCHUIO




C) UYem MeHble I1yOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHHIO
d) TnyOuHa mepeBa HUKAaK HE BIUSCT Ha €ro Mepeo0ydeHHOCTD
e) UYem MeHblle 3HaUeHHE MapameTpa max leaf nodes, TeM MeHbIIe TEHACHIUS K TIEPEOOYUCHHUIO

3ananue 9

Kakoit ximaccudukarop He0OX0IUMO HCIIONB30BATh AJIS MPeICKa3aHus pa3Mepa 0JOOPEeHHOTO KPEIuTa 110 3aIaHHBIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6eITh ucnoab3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3aganwme 10
OTMeThTE BEpHBIC YTBEPIKICHHS O JICPEBhIX PCIICHUH.
a) YeM MeHbIIle CBOUCTBO gini, TEM OJJHOPOJHEE MPUMEPHI B JIUCTE
b) cBoiicTBO gini onpenensieTcst TOABKO IS IUCTHEB, HO HE JJISL y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37I€
d) mapamertp gini, BO BCEX JIUCTHAX AOJXKEH UMETh OJMHAKOBbIEC 3HAYCHUS

3amanne 11
OTMeThTe BEPHBIC YTBEPKACHHS O CIIyIaliHOM Jiece
a) 4eM Oobllie IEPEBLEB B JIECY, TEM JIY4IIIe KAYeCTBO MPEACKa3aHHs
b) Bpems HacTpoiiku ¥ pabOTHI CIyYaitHOTO Jieca YBEIUYUBACTCS MPOMOPIHOHATIBHO KOJIUUYECTBY JACBEPEB B JIECy.
C) ciy4aiiHbI{ Jec IPUMEHHUM JJIsl PEIICHHS 33/1a4 PErpecCHU
d) cnyyaiiHbIii lec IPUMEHUM JJIsl PENIEHHs 33184 KJIacCH(UKAIMU

3ananue 12
OTMeThTe BepHBIE YTBEPIKICHUS
a) RandomizedSearchCV HaxoauT ay4inyto KOMOHHAIIUIO TAPAMETPOB JUTS IePEBa PELICHHI
b) RandomizedSearchCV paGotaet GricTpee, yem GridSearchCV
€) GridSearchCV HaxoauT Jydlryr0 KOMOHHAIMIO apaMeTpoB Ul JepeBa, M3 TEX 3HAYCHHH MapamMeTpoB, YTO ObLIH
nepeansbl
d) RandomizedSearchCV naet 6onee TouHoe mpeackasanue, yem GridSearchCV

3aganue 13
BeibepuTe U3 CiucKa 3a1a49u KIacCH)UKAIHH:
a) pasnenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U CO0aK
b) mpemnckasath CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaMETPaM
C) pa3nenuTh TpUObI HA ChEeJOOHBIE U SIOBUTHIE
d) crpynmupoBath TEKCTHI IO UX 3MOLMOHAIBHOM OKpPacKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe mepeMeHHBIX Il O0YYECHUS AepeBa MOTYT OBITh UCIIONB30BAHBI KaK KOJMYECTBEHHBIC, TAK U KATErOpUAIbHBIC
MPU3HAKA
b) epeBps perieHunit MOTyT peraTh 3aga4y KJIacCH(UKALMN C IPOM3BOJIBHBIM YHCIOM KIaCCOB
€) Yewm mewnblie 3HaueHne min_samples leaf tem Tounee OynyT npeacka3aHusi HA TPEHUPOBOYHOM BBIOOPKE
d) UYewm mensbine 3Hauenue min_samples_leaf Tem TouHee OyayT mpecka3aHuUs Ha TECTOBOM BBIOOPKE

3anmanue 15
O6yuaromiast BeiOopka (X _text, y test) aTo —
a) Bribopka, 110 KOTOPOI HACTPAMBAIOTCS ONTHMAIIBHBIE IAPAMETPHI JIEpeEBa
b) BsiGOpKa, MO KOTOPOU OIIEHUBAETCS KAUECTBO MOJIYUYEHHOTO J€pPEBa PEIICHHU
€) Bribopka, 10 KOTOPOIA OCYIIECTBISIETCS BRIOOP HAMITYUIIEH MOJIEIH U3 MHOMKECTBA MO/JIeIICH
d) MHOxKeCTBO IeNeBbIX 3HAYCHUI ISl TAHHOTO HAbopa JTaHHBIX

3amanue 16
Ipu 06yvYeHHr HEKOTOPON MOJIEH Ha TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOM BBLIOOPKE, MOJTydeHa GOJbIas
pa3HUIAa MEeXy 3HAUEHUSIMH METPUK Ha TPEHUPOBOYHON U TECTOBOM BBIOOpKaX. O 4eM 3TO MOXKET TOBOPUTH?

a) Mogenb nepeobyyena

b) Pacnpenenenne gaHHBIX B TECTOBOM BBIOOPKE CHJIBHO OTIMYAETCS OT PACTIPENETIECHHS B TPEHUPOBOIHOM

€) Moaenb Heo000yUYeHA

d) Mogzenp uaeaabHO HACTPOEHA

3aganue 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[l1:5,[1,6]]

3amanue 18
Kakue cTpoku o3BoJISIIOT 0TOOpaTh 5 MEepBbIX CTPOK AaradpaiiMa data (MHAEKCHI ocie0BaTeNbHOCTS 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)

3aganue 19

B kakux ciydasix MOXKeT ObITh HCTIOJBb30BaHA CTyMCHYATast PYHKIMS aKTHBALMU?
a) Ompenenuth K CheTOOHBIM HITH HECHETOOHBIM OTHOCHTCS TPUO?
b) Onpenenuts kK KakoMy U3 TpeX KIaccoB (setosa, vercicolor, verginica) OTHOCHTCS HPHC?
C) Pa3nenuTh TEKCTHI Ha HEHTpaAIbHBIC, HETATHBHBIC U MOJOKHUTEIbHbIC.
d) TIlIpeackasats pa3mep 3apabOTHOM IIATHI CHEHATKCTA MO ONPEACICHHBIM MapaMeTpaM.
e) Pa3smenuts H300paKeHHS HA COCPIKAIIIE U HE COACPIKAIIIE OTKPBITHINA OTOHb.

3aganue 20
Kakoe 3HaueHIE MOXET UMETH B3BEIICHHAS CyMMa BXOJIOB HElpOHa (10 MCTIOIBb30BaHMS aKTUBAIIMOHHOHN (pYHKITHI)
a) [-11]

b) [0,1]
o (-11)
d) (- oo, + )
OLEHOYHBIN JUCT K TUIIOBOMY 3aIaHUI0 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 3aaHU J1JIsl OIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pe3yabTaT:

Konx n nanmeHoBanue
WHIUKATOPa JTOCTHKEHUS
KOMIIETEHIINHA

O06pa3oBaTeNbHBIN pe3ynbTaT

OIIK-2.2: [Tpumensier | OOy4Jaroniics ymeer:

COBpPEMEHHBIE MH(OPMAIMOHHO- | CO3/aBaTh M PEIAKTUPOBATH BEKTOPHBIE M PACTPOBBIE U300PAKEHHs; CO3ABATH U
KOMMYHHUKAIIMOHHLIE TEXHOJIOTUH | peAaKTHPOBATh COOCTBEHHBIE TEKCTYPhI; CO3AaBaTh KUCTH; CO3/1aBaTh AaHUMHPOBAaHHBIE
JUISL peIIeHns TPOECCHOHATBHBIX | M300paKeHMUS;

3aj1a4

3aganue 31
A pactpoBoM rpaU4ecKoM pelakTope co3faite u3oOpaxkeHne — OaHHEep HAYYHOW KOH(EPEHIMH, COJCPIKAIINA HE MEHEe JBYX
TekcTyp. Mcnonp3yiiTe orpaHH4eHHYI0 [IBETOBYIO MATHUTPY (He OoJiee 5 IIBETOB).

3ananue 32
A pactpoBoM rpaduyeckoM pemakTope CO3JaiTe aHMMUPOBAHHOE W300paKCHHE — HWHCTPYKIHIO [0 PETHCTPAlldH B CUCTEME,
COJIepKaIyt0 He MeHee 15 KaapoB, C TEKCTOBBIMH HAIMMUCSIMH U YKa3aTeIIIMHU.

3aganue 33
A pacTpoBoM rpaduaeckoM pegaKkTope co3aanTe KUCTh — JIOTOTHI yaeOHOTro 3aBefeHns. Co3aite H300pakeHne ¢ NCII0Ib30BaHUEM
3TOM KUCTH.

3ananue 34

B BexTOpHOM TrpaduuecKkoM pefaKkTope Co3maiTe M300paKeHHe — OaHHEp OpTraHU3allMH, COICpXKAIlUil He MeHee 15 3JIeMeHTOB
(3nmeMeHTOB cumTaeTcs JM000H rpaduyeckuii 00BEKT — HAIMKUCH, TpapUIECKuil MPUMUTHB | T.J.), HCIOJB3YHUTE IBETA JOTOTHIIA
PeaJIbHO CYNIECTBYIOIICH OpraHu3aluy.

3aganue 35.




B BCKTOPHOM Fpa(l)H‘IeCKOM pcaakTope COBHaﬁTe H306pa)K€HI/I€ — JIOrOTUIl OpraHusalnuu, coz[epxcaumﬁ HE MeHee 5 3JICMCHTOB,
HCHOHL3yﬁTC nBeTa Jiororumna peajbHO cymeCTBy}omeﬁ OpraHu3aluu. COSI[aﬁTe FOpH30HTaJ’IbeII7[ n KBaHpaTHLIfI BapuaHT
KOMIIO3HMIIUHU <JIOIOTHII - HA3BAHUCH.

OIIK-2.2: [Mpumensier | OOyuvaromuiics BIaIeeT:

COBpPEMEHHBIE MH(DOPMAIMOHHO- | CO3[aHUs U PeIaKTHPOBAHHUs N300PAKEHHM, B TOM YKCIIC aHUMUPOBAHHBIX, LISl IPUMCHECHHS
KOMMYHUKALIUOHHBIE TEXHOJOIUH | B U(POBOM Cpeie OpraHu3aluu.

JUISL pEIIeHNS TPOECCHOHATIBHBIX
3a1a4

3amanue 36

OreHnTe CYIMIECTBYIOMNE H300pakeHUsI Ha TIIaBHOM CTpaHHUIIE caiTa By3a (JIOTOTHII, OaHHEep, KHOTKH), OICHUTE WX C TOUKH 3PCHUS
eIMHOW CTHJIMCTHKH, COOTBETCTBHUS 3amadaM caiita. [Ipeanoxure BapHaHTHI MO HCIpaBleHHIO HemoctaTkoB. CosmaiiTe ogHO
(ymodoe) anpTepHaTUBHOE N300paKEHHE.

3ananue 37

O1ueHnTe CynecTBYIOIINE N300pakeHHs B pazjeie «aekTpoHHbIe Kypes» DMOC By3a (J0roTui, 00JI0KKH KypCcOB), OLIEHUTE UX C
TOYKH 3pEHHUS €AIMHOI CTHIIMCTUKH, COOTBETCTBUSI 3aauaM. [IpeokuTe BapuaHThl 0 CO3JaHUIO €IUHOM 0a3bl 00JI0KEK KypCcoB,
Co3zpnaiite oHO (J11000€) anbTepHATUBHOE U300paskeHNE, MOAXOISIIEe 10 pasMepy U popMary.

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 I MOATOTOBKH 00YYAaIOIIUXCH K IPOMEKYTOYHOM aTTecTaluu

Kommnbrotepras rpaduka. OCHOBHBIC TTOHSTHS.

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

BekropHsle rpaduueckue penakTopshl.

®dopmatsl TpapHUECKUX (PaiIoB.

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 n300pakeHuH.

16. BekTopHbIE peakToOpbl. 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
copMHPOBAHHOCTH KOMIIETEHIM NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kpurtepun popmupoBaHus OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJHEHUIO TECTOBBIX 3aaHUI

- 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 «YyIOBJIETBOPHUTEJIbHO» BBHICTABISIETCS OOy4aromeMycs, €CJIM KOJIMYECTBO IPaBUIIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCH! —/5—60 % oT 0011ero o0bEMa 3a1aHHBIX BOTIPOCOB,

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



Kpurepun ¢popmMupoBaHusi OLEHOK 0 Pe3yJbTATAM BbINOJHEHUS 3aJaHU I

«OTAUYHOY» — CTAaBUTCS 32 PadOTY, BHIIOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK U HEJOYETOB.

«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 OgHON Tpy0oil OIMMOKM M IBYX HEIOYETOB, HE Oosee OAHOW Tpy0oil u
OJIHOM HerpyOoi ommuoOKu, He Oosiee TpeX HErpyObIX ONMTMOOK, OJTHOW HETPyOOoil OMMMOKH U IBYX HEJIOYETOB.

«HeynoBJ1eTBOPUTEIBHO» — CTABUTCS 32 padOTY, €CIIM YUCIIO OMUOOK U HEJJOUYETOB 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 3A0AHUS.

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

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

Kpurepun popmupoBaHus OLEHOK 110 324€Ty

«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 MTOJTYIEHHBIX 3HAHUH, HE IOMYCTHI (PaKTUYECKUX OLIMOOK MPU 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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