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Conepxanue

IlosicHuTeIbHAS 3aITMCKA.

TuroBbie KOHTPOJILHBIE 3a/IaHUsI WM WHBIC MaTEpHUAJIbI 1)1 OLICHKW 3HAHUHM, yMEHUHN, HABBIKOB M (WJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITUH.

Metoanyeckre MaTepHalibl, ONPECISIONINe IPoLeaypy U KPUTEPUH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH MPU NIPOBEACHUU IIPOMEKYTOUHOHN aTTECTALIUH.



1. IlosicHUTeIbHAA 3aNIMCKA
[lenb mpoOMEXYyTOYHOM aTTeCTAallMi — OLIEHWBAHHE NMPOMEKYTOUYHBIX M OKOHUYATENIbHBIX PE3yIbTaTOB
OGy‘-IGHI/I}I oo AJUCHUIIIIUHCE, O6eCHe‘II/IBaIOH_[I/IX AOCTUIKCHUC TUIAHUPYCMBIX PC3YJIBTATOB OCBOCHUA
00pa3oBaTeNbHON MTPOTPAMMBI.

DopMbI IPOMEXKYTOUHOM aTTecTaluu: 3a4€T, 7 cEMecTp

IIepeyenb kKomMneTeHU M, GOPpMHUPYEMBbIX B POLiecce OCBOCHHUS AUCUMIIMHBI

Kon MHAWKATOpa TOCTUKCHUA
Kon n HanmeHoBaHe KOMITETCHITUHA

KOMITCTCHIINH
YK-1: CiocoGeH ocyniecTBIsATh KpUTHUECKUH aHAJIN3 IPOOJIEMHBIX CUTYAIIMi Ha OCHOBE VK-1.3: BeipabatbiBaeT
CHCTEMHOTO I10JIX0/1a, BEIpadaThIBaTh CTPATEr IO ICHCTBUM CTpaTEeruio ASHCTBUH 11

pemeHu NMPUKIaJAHbIX 3a1a4,
HCTIOJIB3YS TEXHOJOT NN
HCKYCCTBEHHOT'O UHTEJIJIEKTA

OIIK-2: Criocoben pemrath nmpodeccnoHalbHbIE 3a1a49H ¢ UCITOJIb30BAaHUEM METOIOB, OIIK-2.3: Vcnonp3yeT OCHOBHBIE
CIOCOOOB M CPEJICTB OJYyUCHNUS, XPAHEHHS U NepepaboTku HH(POPMAIMH; UCIIOIb30BaTh METO/IbI U TEXHOJIOTUH
rH(pOpMaIMOHHbIE U HU(POBBIE TEXHOIOTHH B MPOPECCHOHATILHOM AEATEIBHOCTH HCKYCCTBEHHOTO MHTEIUICKTA ISl

peImI€HuA TUITOBBIX 3a/1a4

Pe3yabTaThl 00y4eHUs M0 JUCUMILIHHE,
COOTHECEHHBbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOrPaMMBbl

Kon u HanmeHOBaHUE UHAUKATOPA OrneHoYHbIE
Pe3ynbraThl 00y4eHNs IO TUCIUTIIIHE
JIOCTHKEHHUSI KOMIIETCHIIUU MaTepuabl
YK-1.3: BripabatbiBaeT crpareruto | OOyuaromuiics 3HaeT:
ACUCTBUH T PCIICHUA MPUKJIANHBIX 321189, | - knaccuukaumio 3agay, peliaemMbix METOAAMM UCKYCCTBEHHOMO | Bompocs! (Nel -
HCIOJIE3ys.  TEXHOJOTHMH  HMCKYCCTBEHHOTO | putennexta; Nel0)
HHTCJIIICKTA -METPMKM OL,eHKM KayecTBa MoAes1el U aNropuTMoB;

OOyuaronuiicst ymeert:

BbIGPaTb NOAXOAALLYIO METPUKY AN OLEHKM KadecTBa mogenv v | 3amanug 7-10
anroputma.

OO0yyaronuiics BJajgeeT:

HaBblKaMM OLEHKM KayectBa paboTbl anroputma B 3agavax | 3amanus 7-10
KnaccuduKaLumm 1 perpeccum.

OIIK-2.3: Ncnonbk3yer ocHOBHBIE MeTobl U | OOy4aromuiics 3HAET: Bompocer  (Nell -
TEXHOJIOTUH HMCKYCCTBEHHOTO MHTEIUIEKTA | - OCHOBHBIE METO/IbI MAIIMHHOrO 00yuenus, mporecch u | Ne20)
JUISL pELLICHUS TUTIOBBIX 33/1a4 CepBUCHI 0 00pabOTKE JAHHBIX M BBIPAOOTKE PEIICHHUH B

o0nactu npohecCUOHAIBLHOMN 1eATeIbHOCTH;

- KOMIUIEKC TEXHOJIOTMYECKUX PELIEHUM, UMHUTUPYIOLUH
KOTHUTHBHBIC (D)YHKIIMH YEIOBEKAa W TO3BOJIAIONIHI TpH
BBIIIOJIHEHUM 3a/1a4 JOCTUTaTh PE3YJIbTAThI, COIOCTABUMbIE
C  pe3ysibTaTaMd  HHTEJJIEKTYaJIbHOM  J€ATEIbHOCTU

4eJIOBEKa;
OO0yuaronuiicst ymeer: 3amaHus (Ne21 -
- arperdpoBath, (WIBTPOBaTh, HACTpamBaTh Beca, | Ne25)

BBIOUpATh KJTacCU(HUKATOPBHI, KI1acCU(pULIPOBATB,

BU3yaJIM3UPOBaTh JIaHHbIE, CTPOUTH JIEPEBbsl PELUIEHUN C
HCIOJIb30BAHUCM S3bIKOB BBICOKOI'O YPOBHSA JJI PCHICHUSA
HAy4YHO-TEXHUYECKUX 3aJ1a4 B 00J1aCTH NMPoPecCHOHANTbHON
JACATCIBbHOCTH, HAaBbIKaMMW HaIlUMCaHUA HCI‘/leOHHle ceren
JUIA pCHICHN A HAYYHO-TCXHUYCCKUX 3a1a4 B 00JIaCTH CBOEH
npodeccnoHaTLHOM NesTeIEHOCTH,

- HaBBbIKaMH 06}/1{6]11/151 MOACIM C HCIIOJIb30BaAHUEM
HHCTPYMCHTOB MCKYCCTBCHHOI'O MHTCJIJICKTA.
OO0yuaronuiicst BJajgeeT: 3amaaus (Ne 1- Nel0)




- HaBbIKAMU HAIlMCAHMs HEHPOHHBIX CCTEH Il PELICHUS
Hay4YHO-TEXHMYECKHX  3a7ad B  o0nacTd  CBOei
npodecCUOHANbHON NesITeNbHOCTH;

- HaBblIKaMU OOyuYeHHMs MOJEIH C HCIOJIb30BaHUEM
UHCTPYMEHTOB UCKYCCTBEHHOI'O MHTEJLICKTA.

[IpomesxyTounas arrectanus (3K3aMeH) MPOBOAMUTCS B OAHOM U3 clenyromux hopM:
1) oTBeT HaA OWIIET, COCTOSAIINN U3 TEOPETUICCKUX BOTIPOCOB U MPAKTUUYECKUX 3aJIaHUM;
2) BeimonHenue 3ananuii B OMOC yHuBepcurera.

[TpomexyTouHast arTecTarus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAEAYIOMHMX HOpM:
1) cobecenoBanue;
2) BeinonHenue 3aganuii B OMMOC yHuBepcurera.

2. TunoBbiel KOHTPOJIbHBIE 32IaHUS MJIM HHbIe MATEPHAJIBI VISl OLEHKU 3HAHU I, YMEeHUI, HABBIKOB
U (MJIM) ONBITA 1eATETbHOCTH, XapPAKTEePU3YIOIIUX YPOBEHb C)OPMHUPOBAHHOCTH KOMIIETEH Uil

2.1. Tunossblie BONPOCHI (TeCTOBBIE 32 aHNs1) 1JIs1 OLEHKH 3HAHHEBOr0 00pa30BaTeJIbHOI0 pPe3yIbTaTa

[TpoBepsiembIif 00pa30oBaTEIBHBIN PE3yIbTAT:

KO,H 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTUKCHHA KOMIICTCHIIMHN

OO0pazoBarenbHbli pe3ysbTaT

VK-1.3: BripabateiBaeT ctpateruto | OOyJaromuics 3HaeT:

JIEHCTBHI TS PENICHHUs | - KnaccuduKaLumio 3aau, pellaemblX MeTOAAMMU UCKYCCTBEHHOTO MHTENIEKT;
NPUKIaJHBIX 337134, HCIOJNB3YS | -METPUKM OLLEHKM KauecTsa Mo/eneii 1 anropuTmos;

TEXHOJIOTHHU HCKYCCTBEHHOTO

HWHTEJICKTA

3aganue 1

MammHHOe 00y4YeHue —

a) CHeUWaJM3MPOBaHHOE IPOrpaMMHOE pelieHue (MM Habop pelIeHHH), KOTOpoe BKIIOYaeT B ce0si Bce MHCTPYMEHTHI JUIs
M3BJICYEHHS 3aKOHOMEPHOCTE! U3 CHIPBIX JIAaHHBIX
b) oarta rpynmupoBka 00bekToB (HabroneHuii, COOBITHI) Ha OCHOBEJAaHHBIX, OMICHIBAIOIIUX CBOWCTBA OOBEKTOB
¢) HabOp JaHHBIX, K&)KAas 3aIHCh KOTOPOTO MPEACTABIIET CO00H yUeOHbIH mpuMep, Coaep Kaluii 3aJaHHBII BXOTHOW HaOOp
JIAaHHBIX, U COOTBETCTBYIOIINNA €My NPAaBUJIbHBIN BBIXOJHOMN pe3yibTaT
d) moxmpa3zencHHE MCKYCCTBEHHOTO MHTEIUICKTa M3YYAOLIH METOIBI MMOCTPOSHHS alTOPUTMOB, CIIOCOOHBIX 00ydaThcs Ha
JTAaHHBIX
3amanue 2
Cpenu npeuiosKeHHBIX 33/1a4 MAIIMHHOTO 00YyYeHHs YKQXKUTE 33/1a41 PErpeccuu
a) [Ilouck HeraTHBHBIX OT3BIBOB Ha (pHIIbM Ha caliTe KWHOKOMIIAHUH
b) Aunroput™ QUIBTpaLUU criaMa
¢) IlpeackazaHue cpoka OKyNmaeMOCTH ITPOEKTa
d) IIpeackazaHue pIHOYHOW CTOMMOCTH KBapTHPBI
e) Ilonck MOIIEHHNUECKUX TPaH3aKITHiA
3ananue 3
K 6ubnmorexam ananm3a naHHbIX B Python otHOCsTCS . ..
a) Tkinter
b) Pandas
c¢) NumPy
d) Matplotlib
3amanue 4

Kakwue u3 nepednciieHHBIX KOMaH]l BepHYT AaHHbIe 111 Poccnn u 3umbabse?

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"]

! TIpuBomsrcss THMOBBIE BOHPOCH W 3aiaHus. OLEHOYHBIE CPEACTBA, MNPEAHA3HAYCHHbIE Ul MPOBENCHHS ATTECTAIIMOHHOTO
MEpOIPUATHS, XPAHATCSA Ha Kadeape B TOCTATOYHOM JUIsi IPOBEACHUS OIEHOYHBIX MPOIELYp KOIMMYECTBE BapnaHTOB. OIEHOYHBIC
CpeACTBa MOJJIEKAT aKTyallM3allMd C YYEeTOM pa3BUTUS HAyKH, oOpa3oBaHUs, KyJIbTypbl, SKOHOMHMKH, TEXHHKH, TEXHOJOTUWH WU
couuaigbHON cdepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COJIEPIKAHHS OLICHOYHBIX CPEJICTB CPEIN 00YUaIOIMXCsl YHUBEPCUTETA
HecyT 3aBellylolni kadeapoi u npenojaBaress — pa3padoTYMK OLIEHOYHBIX CPEICTB.




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

3amanue 5
OTMeThTe BEpHBIE YTBEPKAECHUs 00 alroputMe cirydaiiHoro jieca - Random Forest
a) HToroBbIM npejckazaHueM MOJIENH SBIISIETCS IPe/ICKa3aHne Ciy4aiiHoro aepesa
b) Ilapamerps! A Kaxaoro nepepa (TIyOnHa, MUHIMAaJIbHOE YUCIIO 00pAa3IoB B JIUCTE U T.J.) BEIOMPAIOTCS CITydaitHO
¢) Kaxnoe nepeBo B niecy moydaeT ciaydaifHBIA TOJHA00D TaHHBIX
d) Uwmcno mepeBbeB B Jecy BEIOHpAETCs CIydaHBIM 00pa3oM
e) Ilpeackazanme Moneny - ycpeXHEHHBIE TPEACKA3aHIS AEPEBBEB

3ananue 6
Kakoit aTpubyT 0TBeYaeT 32 MUHHMAIBHOE YHCIIO 00pa3ioB B aucTe?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity decrease

3aganue 7
Kakoii arpuOyT 0TBEe4aeT 32 MUHIMAJILHOE YHCIIO 00pa3LioB B y3JI€ IS pa3/iesieHus?
a) min_samples leaf
b) max_depth
¢) min_samples_split
d) min_impurity decrease

3ananue 8
OTMeThTe BepHBIC YTBEP)KICHHS O BIMSHUN apaMeTPOB PEIIAIONIETo JePEBhs Ha epeo0yUucHre
a) UYewm MeHbIne 3HaueHHE min_samples_split, TeM MeHbIIIE TEHACHINS K TepeoOydIeHUI0
b) Uewm meHsbIe 3HaueHHe min_samples_leaf, Tem MeHbIIIE TEHACHIH K Tepe0OydIeHUIO
¢) Uem MeHblIe TTyOHHA AepeBa, TEM MEHBIIIE TEHICHIUS K Iepeo0yIeHHI0
d) I'myOuna nepeBa HHKaKk He BIHSET HA €T0 NEPeOOyUSHHOCTD
e) Uem MeHblIe 3HaueHHe napamerpa max leaf nodes, TeM MeHbIIEe TEHACHIMS K IEPEOOYIEHHIO

3aganue 9

Kaxoit kiaccupukarop He0OX0IMMO HCITOJIB30BATh IS MPeICKa3aHus pa3Mepa 0I00pEHHOT0 KPEauTa Mo 3aJaHHbIM TTapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Moxert 0T HicTiONB30BaH U DecisionTreeClassifier, u DecisionTreeRegressor

3amanue 10
OTMEThTE BepHBIC YTBEPKICHHS O ICPEBhAX PCIICHHA.
a) YeM MCHBIIIC CBOWCTBO gini, TeM OJHOPOIHEE MPUMEPHI B TUCTE
b) CBOWCTBO gini onpeeseTCs TOIBKO ISl JINCTHEB, HO HE IS y3JI0B
C) CBOMCTBO samples yka3piBaeT Ha KOJIMYECTBO [IPUMEPOB B y3JI€
d) mapamerp gini, BO BCEX JIMCTHSIX JIOJKCH UMETh OJJAHAKOBBIC 3HAUCHUS

OIIK-2.3: Hcmons3yer ocHoBHBIE | OOydarommuiics 3HaeT:

MCTOZbI u TEXHOJIOTUH | - OCHOBHBIC METO/IBI MAIIMHHOTO O0YYEHHs, MPOIECCHl M CEPBUCHI IO 00pabOTKE JaHHBIX H
HCKYCCTBEHHOI'O MHTEJUIEKTa MM | BeIpaOOTKE pPEHIeHMi B 0071acTH MPO(ECCHOHANBHON NesITeIbHOCTH;
pCIICHMs TUIIOBBIX 3a/1a4 - KOMIUICKC TeXHOJOTHYCCKUX PEIICHHUH, IMUTHPYFOIIUI KOTHUTHBHBIC ()YHKIIUU YEJIOBEKA U

IIOSBOJI}HOLU,I/II‘/JI Ipyu BBINOJHCHUM 3ada4 JOCTUT'aTb PE3YJbTaTbl, COMNOCTABUMBIC C
pe3yjibTaTaMnu MH'I'CJIJICK'I‘yaJIbHOPI JACATCIbHOCTHU YCJIIOBCKA,

3ananue 11
OTMeTbTe BEpPHBIE YTBEPKACHUS O CIIydaliHOM Jiece
a) d9eM OoJbIIe IEPEBLEB B JIECY, TEM JIyHIlle KAUEeCTBO MIPEACKA3aHMA
b) Bpems HaCTPONKHM M pabOTHI CIIy4alHOTO JIECA YBEIMUUBAETCS IIPOTIOPIIMOHAIBEHO KOJIMUYECTBY IEBEPEB B JIECY.
C) CIy4ailHBIH JIeC IPUMEHHUM JAJIS PEIICHUS 3a/1a4 PETPEeCCHH
d) cuy4aifHBIH JTec IPUMEHUM AJIS peIIeHUs 3a/1a9 KIacCu(hUKaIIn

3amanune 12
OTMeThTe BepHBIE YTBEPIKICHUS
a) RandomizedSearchCV HaxomuT aydiryr0 KOMOMHAIHIO TAPAMETPOB JUIS JepeBa PeIICHHIA
b) RandomizedSearchCV pabotaet OnicTpee, uem GridSearchCV
¢) GridSearchCV HaxoauT Jydllyr0 KOMOWHAIMIO NapaMeTpoB IS JAepeBa, W3 TeX 3HA4YeHUI NapaMeTpoB, yTo ObUIM
nepeaansl
d) RandomizedSearchCV naer 6osiee Tounoe npezackaszanue, yeM GridSearchCV




3aganue 13
BriGepure U3 cncka 3a1auu KilacCU(pUKaLIK:
a) pasnenuts 1o Gororpadun KUBOTHBIX HA KOLIEK U cobaK
b) mpenckazaTh CTOMMOCTH KBAPTHUPHI 10 33/IaHHBIM TIapaMeTpam
C) pa3lenuTh TpUObI Ha CheJOOHBIE U SIOBUTHIC
d) crpynmmupoBaTh TEKCTHI IO MX IMOIIOHAIFHON OKpacKe

3amanue 14
OTMeTbTe BEpHBIC YTBEPKICHUS
a) B kadecTBe nepeMeHHBIX I O0YUCHUS IepeBa MOTYT OBITh UCIIONB30BAHbI KaK KOJIMYECTBEHHbIE, TaK U KATErOpUajbHbIC
NpU3HAKA
b) /[lepeBbs pelieHHi MOTYT pelarh 33/1a4y KiIacCU(pUKaIIK C MPOU3BOJILHBIM YHCIIOM KJIaCCOB
c) Yewm Mmenblre 3HaYeHne min_samples_leaf Tem TouHee OyayT npenckasaHusi Ha TPEHUPOBOYHOM BBIOOPKE
d) Yewm menblre 3HayeHne min_samples_leaf Tem TouHee OyayT npenckasaHusi Ha TECTOBOM BBIOOpKe

3ananue 15
Ob6yuatomias BeiOopka (X_text, y_test) aTo —
a) BpiOopka, 0 KOTOPOH HACTPAMBAKOTCS ONTUMAIBHBIC ITApaMETPHI IepeBa
b) BriOopka, 10 KOTOPOI OLIEHMBAESTCS KAYECTBO MOJIYYSHHOT'O JiepeBa PeIICHHUH
c) BriOopka, o KOTOPOH OCYLIECTBISCTCS BEIOOP HAMITYUIISH MOJISIH M3 MHOKECTBA MOJIeIIer
d) MHOXeCTBO LeNeBbIX 3HAYCHUI TS TaHHOTO Habopa JaHHBIX

3aganue 16
[Ipu 06y4eHnn HEKOTOPOIl MOAETH HAa TPEHUPOBOYHOM BEIOOPKE U OIICHKE € KauecTBa Ha TECTOBOH BHIOOpKE, MOITydeHa OOJIbIIast
pa3HHIAa MEXAY 3HAUCHISIMA METPUK Ha TPEHHUPOBOYHOM U TECTOBOH BEIOOpKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogens nepeoOydeHa

b) Pacnpenenenue TaHHBIX B TECTOBOI BRIOOPKE CHIIBHO OTIMYACTCS OT PAaCHpPEAETICHNS B TPEHUPOBOYHOM

¢) Monuenp Hemo0OyUeHa

d) Mogenb uneanbHO HaCTPOEHA

3ananue 17
Data — pandas.DataFrame, pazmepom 20 Ha 20. Kakue u3 npeyioxkeHHbIX KOMOMHANNit He BHI30OBYT OLIMOKY?
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]]

3amanue 18
Kakwe cTpoxu mo3BOJISIOT 0TOOpATh S5 MEepBHIX CTPOK HaTadpaiima data (MHOECKCH MTOCIEA0BATEILHOCTE yrcel oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT OBITh NCIIONB30BaHa CTyNEeHYATas (YHKIMS aKTHBALMN?
a) OrmpenenuTs K CheTOOHBIM WA HECHETOOHBIM OTHOCUTCS TPUO?
b) Omnpenenuts kK KakoMy U3 TpeX KiIaccoB (setosa, vercicolor, verginica) oTHOCHTCS HpHUC?
c) Pa3gennuTh TEKCTHI Ha HEWTpaNbHBIE, HETATUBHBIE U MTOJIOXKHUTEIbHBIE.
d) IlpenckazaTp pa3mep 3apaO0OTHOH IIIATHI CIICIIMAINCTA 10 ONPEAEICHHBIM ITapaMeTpaM.
e) Pasxenuth n300pakeHHs Ha COJIEPIKAIME U HE COJIEPHKAIINE OTKPBITHIA OTOHb.

3amanne 20
Kakoe 3HaueHNE MOXET UMETh B3BELICHHAs! CyMMa BXOJIOB HEHpOHa (10 MCIIOIb30BaHMUs aKTUBAI[MOHHON (QYHKIINH)

a) [-1,1]

b) [0,1]
¢ (-1,1)
d) (- o0,+ )

2.2. Tunosble 3a1aHUA 1JIs1 OEHKH HABBIKOBOI'0 00Pa30BaTeJILHOIO pe3yJibTaTa

[TpoBepsiembIil 00pa3oBaTEIBHBIN PE3yJIbTaT:




KOZ[ 1 HAMMCHOBAHHUC

HH/IUKATOpa TOCTHKCHUS OO0pa3oBaTeNbHBIH PE3yIbTAT
KOMIICTCHIIMU
OIIK-2.3: Ucnomb3yeT ocHOBHBIE | OOydYarommiics yMmeer:
METO/Ibl ¥ TEXHOJIOTHU - arperupoBaTh, PUIBTPOBATH, HACTPAUBATH Beca, BEIOUPATh KiacCH(UKATOPHI,
UCKYCCTBEHHOI'O MHTEIJIEKTA JJI | KiIacCH()UIIUPOBATh, BU3yaIM3UPOBATh JaHHBIC, CTPOUTD ACPCBhS PEIICHHUIMA C
pelIeHUs TUTIOBBIX 33734 UCIIOJIb30BAHUEM SI3BIKOB BEICOKOTO YPOBHSI JUTS PEIICHUS] HAYYHO-TEXHUYCCKUX 3a]1a4 B

o0nacT npoheCCHOHAIBHOMN ICATSILHOCTH,

3ananue 21

Otkpoiite Jupter notebook, cosmaiire daiin lab2 <ama dammmms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), noakmtounte
6ubmmoTekn numpy u pandas u npouTuTe AaHHbIe U3 Qaiina StudentsPerformance.csv B natadpeiim sp.

[MonyunTe pacnpenesieHrne YUCIOBBIX BEJIMUUH AaTadperiMa sp HCHIONIB3Yst Oa30Bble METO/IbI BU3yanu3aun Oudimoreku pandas.
WNmnopTupyiite Ombmmoreky Seaborn. Mcmonp3ys wuHTepdeHc T TOATOHKH pPErPEeCCHOHHBIX MOJAEIEH K YCIIOBHBIM
MOAMHOXECTBaM Ha0Opa NaHHBIX BBIBEAUTE rpadiiK yCIEBAEMOCTH 110 MAaTEMATHKE M YTCHHIO C Pa3JICICHUEM M0 TIOITy.

3amanune 22

3arpysute Moxynu 6nbnroTek numpay u matplotlib, a Taxxkxe moxynu Oubmmortexu Scikit-learn, HeoOxoaIMEBIE 11T pabOTHI C JPEBOM
pemenwmii. U3 sklearn.datasets parpysure TecToBbIi Habop iris. V3yunTe CTpyKTypy moiydeHHOTO Habopa maHHbIX. B Habope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBIYHOM HaM TepMHHOJOrHM). KaxIoMy 3K3eMIUIIpY COOTBETCTBYET UEThIpe YHCIOBBIX aTpubyTa
(JUIMHa YalenTuCcTHKA B CM; IIMPUHA YallleJIMCTHKA B CM; JUIMHA JIETIECTKA B CM; IIMPHHA JIeNIecTKa B ¢M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. naHHBIH HAOOp MO3BOJISIET PELIMTh 3a7adyy KJIACCU(HUKALUK, OTHECEHUS! pacTeHus "MpHC" UCXOAS W3 LIMPHHBI
JICTIECTKOB, JJIMHBI YalICIUCTAKA U T.J. K OJHOMY M3 Tpex kiaccoB. Cosnaiite nemoncTpatuBHbiii Decision Tree kimaccudukarop,
UCIIONIb3Ysl OJHOMMEHHBIN Kiacc n3 Oubimorexu sklearn m coxpanute ero B mepeMeHHyto dt. J[is pasgeneHuss MHOXKECTBa Ha
TECTOBOE W TPEHUPOBOYHOE HMCHONB3yHTe MeTox train test split. OtoOpasuTe mNoNydYeHHOE AEPEBO pPEUICHUH rpaduyecky,
UCTIONB3yHTEe MeTox plot_tree

3aganue 23

3arpy3uTe JaHHBIC U3 BCTpoeHHOTO Habopa load digits. JlaHHBIE TipeAcTaBISIOT co00it Habop u3 1797 pyKOMMUCHBIX N300paskeHMA
mudp pasmepamu 8 Ha 8. Kakaas kapTHHKa IpEICTaBICHA MACCHBOM M3 64 3HAYCHUHA I[BETA AJIS KXKION SUCHKU M300paskeHUs.
OOyunTe 1epeBO peuieHni U MOIy4nTe MpecKa3aHue Ha TECTOBON BeIOOpKE. Busyanmsupyiite npeackazaHue, yKaXXuTe TOUHOCTb
JULSL TIOJTy9YEHHOTO JIepeBa.

3ananue 24.

3arpy3ute BCTpOCHHBIN Habop boston.

Ha6op manHbIX boston mpeacTaBisieT coOoi ciioBaphb ¢ kimodamu data, target, feature names u DESCR. Knrouy data cootBeTcTBYyeT
MACCHB CITCKOB:

{'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 kaxxnoii ctpouke 13 uncnoBbIx 3HaueHUH. Bama 3a1aya HallTH onricaHue Kaxa0ro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wiu
0.00632) 310 ypoBEeHb MPECTYMHOCTH Ha IyIly HACEICHHUS.

IoctpoiiTe nepeBo pelreHuiA, mpeacKa3bIBAOIee CTOMMOCTD JKIIbS [0 UMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMAaHHE, CTOUMOCTD
JKWJTBsSI - BETUYIHMHA HEeTIPEphIBHAs, U iepeBo kinaccudukaruu DecisionTreeClassifier Ham He mogoiagr. s npeackazanus 3HAYCHUS
meneBoil pyHKINH HYKHO perpeccruoHHoe nepeBo DecisionTreeRegressor.

[lepeGepuTte Bce nepeBbs Ha JaHHBIX boston 1Mo CIeIyIONNM IapaMeTpam:

MaKcHMallbHas TITyOuHa - oT 2 10 15 ypoBHeit

MUHUMAaJIFHOE YUCIIO TIPO0 I pa3neneHus - ot 2 go 10

MUHUMAaJIBHOE YUCIIo pod B smcte - oT 1 10 10

OTo0pasuTe aydiIue napaMeTpsl U JIydliee IepeBo.

3ananue 25.

3arpy3uTe BCTpOEHHBINH Habop boston.

Wsyunte ocranbHbie aTpuOyThl Kiaccudukaropa. Cosmaiite monens RandomForestClassifier ¢ 15 ngepeBbsiMu ¥ MakCHMaIbHOM
riryOnHOMN paBHOW 5 ypoBHAM s naHHBIX digits load().

OO0yuuTe MOIy4eHHYI0 MoJeib. BeimonauTe npenckazanue. [locynTaiiTe TOYHOCTD (Score) s Jeca.

YKaKUTe TPU CaMbIX BaKHBIX IapamMeTpa Uil JAEPEBbEB pEILICHHH B CO3JaHHOM JIECy, HCIIOJIb3Ys, Halpumep, arpuoyT
feature importances .

VK-1.3: BripabareiBaer | OOyuaroniuiicst Bjaageer:

CTpaTeTUIo JeHCcTBUI JUIA | - HaBBIKAMHU HANMCaHUs HEHPOHHBIX ceTell I pellIeHHs HayYHO-TEXHUUECKUX 3aJad B
pelieHdss NPHKIAIHBIX  3a71ad, | o6iacTu cBoel NMpodecCHOHaNBHON AesATeIbHOCTH;

UCTIONB3YS TEXHOJIOTHH | - HaBBIKAMH OOY4YCHHS MOJENM C HCIOJIB30BAHHEM MHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTEIUIEKTA MHTEJUIEKTA.

-HaBBIKAMH OLIEHKH Ka4eCTBa paOOThl AITOPUTMA B 33/1a4ax KIACCU(PHUKAIUH U PETPECCHH.
OI1K-2.3: Mcmonb3yeT OCHOBHEIE
METO/IbI u TEXHOJIOTUH
HCKYCCTBEHHOTO HMHTEIUICKTA JIJIs
peIICHUs TUIIOBBIX 33134




10.

Ucnonb3yiTe ¢daiin StudentsPerformance.csv. BbiBeante CTPOKM C AaHHbIMU OOYYaIOLWMXCA, KOTOpPbIE HE MPOXOoANU
noArotoBuTebHble Kypcbl (test_preparation_course == None), Ho Habpaan xoTa 6bl N0 ogHOMY M3 TecToB (nobomy)
60nblue 90 6annoB. Umnoptupyinte bubanoteky Seaborn. Ucnonbsys metoa Implot() BbiBeante rpadpmk ycnesaemoctm no
MaTeMaTUKe U YTEHUIO C pasfesieHMem no nosay.
Ucnonbsyite dain StudentsPerformance.csv. BoiBeanTe CTPOKM C AaHHbIMM 06yyatowmxcs, HabpaBLWwKnx B CyMMe 3a TpU
Tecta 6onbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. Mokaxkute Ha rpaduke cpeaHnin 6ann No matemaTuke
ONA AeBYLIEK U IOHOLWEN B 3aBUCUMOCTM OT YPOBHS 0byYeHus.
OnpeaenunTe, K KAKOMY M3 TPEX BUAOB MPUHALNENKUT MPUC NO YETbIPEM YUCIOBLIM NMapameTpam: AJMHA YaLenncTuKa,
LIMPUHA YaLLeNNCTUKA, A/IMHA IenecTKa U WMPUHA ienecTka. 3arpysuTte moayam bubnamotek numpay 1 matplotlib, a Takxke
moaynn bubnuotekm Scikit-learn, Heobxogumble ana paboTbl ¢ apesBom peweHuit. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PELUEHUIN CO CAeAyoWMMMN NapaMeTpammn: MakCUManbHan rnybuHa - 4 ypoBHs,
MWHMMaNbHOE YMcao 06beKTOB B incTe - 4. OTobpa3unTe Noy4eHHOE AePeBO peLleHnii rpadnyeckn, UCNoNb3ynTe MeTos,
plot_tree. BoinonHUTe NpeAcKkasaHWe OTHOCUTENBHO KAAcCOB, K KOTOPbIM NPUHAA/ eXaT AaHHble U3 TECTOBOM BbIGOPKMU.
OnpeaenunTe, K KAKOMY U3 TPEX BUAOB MPUHALNENKUT MPUC NO YETbIPEM YMCAOBLIM MapameTpam: AJMHA YalenncTuka,
LWMPUHA YaLleNMCTUKA, AJIMHA IenecTKa U LWMPKUHA nenecTka. 3arpysuTte moayim 6ubamotek numpay n matplotlib, a Tak:ke
moaynn bubnuotekm Scikit-learn, Heobxogumble ana paboTbl ¢ apeBom peweHuit. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3ganTe AepeBo peLeHnii co cneayoWwmmm napaMmeTpamm: MakCMMasibHOe KOMYEeCTBO Y3/108B - 3,
MWHUMANbHOE YMCN0 OOBEKTOB Aa pasfeneHuns nucta - 6. OTobpasuTe NoAyvyeHHOe AepeBO pPelleHUin rpaduyeckm,
ncnonbsyite metog, plot_tree. BoinonHWUTe NpeacKasaHWe OTHOCUTENbHO KNACCOB, K KOTOPbIM MPUHAANEKaT AaHHbIe U3
TECTOBOM BbIGOPKU.
OnpeaenunTe, K KAKOMY U3 TPeEX BUAOB MPUHALNENKUT MPUC NO YETbIPEM YMCAOBLIM MapameTpam: AJMHA YaLenncTuKa,
LWMPWHA YalleNnCTUKa, A/MHa NenecTKa U LWUMPKUHA ienecTka. 3arpysuTe mogynm bubnvotek numpay v matplotlib, a Takxe
mopynm bubnmotekun Scikit-learn, Heobxogumble ana pabotbl ¢ ApeBom pelweHuit. U3 sklearn.datasets 3arpysute
TecToBbI Habop iris.. Co3aalite n obyumte mogenb RandomForestClassifier ¢ 10 sepesbamu. BoinonHuTe NpeackasaHue
OTHOCUTE/NIbHO K/AacCoB, K KOTOPbIM MpUHAagNexaT fgaHHble U3 TecToBOWM Bbl6OPKW. MocumTaliTe ToYHOCTb (score) ans
nosly4eHHOW Moaenu.
3arpysute moaynu 6mbnmotek numpay n matplotlib, a Takxke mogynu 6ubnmotekmn Scikit-learn, Heobxogumblie ana
pabotbl c apeBom pelweHuin. U3 sklearn.datasets 3arpysuTe TectoBbit Habop iris. Co3galiTe n 0byunte moaenb
RandomForestClassifier c makcumanbHow rnybuHoi aepesbes - 7. BbinonHUTe npeacka3aHne OTHOCUTENIbHO KaccoB, K
KOTOPbIM MPUHAANEKAT AaHHbIe U3 TECTOBOM BbIBOPKU. MocynTaiiTe TOYHOCTb (accuracy) Ans NoayyeHHoW mMoaenu.
MmnopTtupyiite Habop paHHbix load_digits, copepkawmin 1797 nsobpaxkeHUn pyKonucHbix undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBbIN B Nponopummn 85/15.
Busyanusunpyiite nepsble WecTb 06EKTOB U3 TPEHUPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO U3 TPEX CIOEB: BXOAHOIO, CKPbITOrO U BbIXOA4HOTO. BbINONHWUTE NpeacKasaHue u
OLEHUTE ero KayecTso.
MmnopTtupyiite Habop paHHbIX load_digits, copepkawmin 1797 nsobparkeHnin pyKonucHbix undp pasmepamu 8 Ha 8.
Pasgennte Habop Ha TPEHUPOBOYHbIN M TECTOBbIN B Nponopummu 75/25.
MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYHO U3 TPEX CI0EB: BXOAHOIO, CKPLITOrO U BbIXOAHOTO. BbinoNHWTE NpeacKkasaHue u
OLEeHWTE ero KayecTso.
Hanuwwute knacc Neuron, BbINOAHAOWMIA GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOA AO/KHblI NOLABaTbCA Beca,
CMeLLeHne, 1 3HaYeHMA BXOAO0B HeMpoHa. B KauecTse GyHKLIMM aKTUBALMM UCMONB3YTE CUTMONAY:

1

1+e™™
Hanuwwute Knacc Neuron, BbiNOMHALWMIN GYHKUMM MCKYCCTBEHHOrO HEWpPOHa, Ha BXOJA, AO/IKHbI NoJasaTbCA Beca,

CMeLLEeHMNE, M 3HAYEHMA BXOA0B HelpoHa. B KayecTBe PpyHKLMM aKTUBALUKN UCNONb3YUTE rMNepboIMYecKkmii TaHreHc:
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than(z) = m -1
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2.3. [lepeyeHb BONMPOCOB /ISl MOATOTOBKH 00YYAKOIIMXCH K MPOMEXKYTOYHOM aTTecTalluu

HckyccTBennsiid naTeImeKT. OCHOBHBIC MOHATHS M.
MamwuHHOE 00yUYeHHeE.

I'my6okoe obydenue.

OO0ydueHue ¢ yauTeneM u 06e3 yauTens.

OCHOBHBIC IOHATHS aHAJIN3a JaHHBIX. J[aHHBIE, MOJICNb, 00pabOTKa TaHHBIX.
MeTom0I0OTH4eCKUe PUHIIUITBI aHATU3bI JJAHHBIX.
Ienu, 3Tamnel, METOBI M TEXHUKU aHAJIH3a JTaHHBIX.
OunbTpalys rpynmupOBKa U arperarysi JaHHbIX.
Busyanuzanus JaHHBIX.

Buzyanmzarus nanaeix B Phyton.

Buzyanmzamus B Pandas.

Bubmmorexn Seaborn n Matplotlib

Permraroriie nepeBbsi: OCHOBHBIC IOHSTHSL.




14. 3agava knaccudukanuy.

15. JlepeBbd peuienuit. OCHOBHBIE apaMeTphl AepeBa.
16. JlepeBo pelieHHi B 3a1a4l PErPECCUH.

17. Meron Onmxalmmx cocenen.

18. KoHmennus cirydaifHOTO Jieca.

19. Cumydaiinast BEIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.
20. YcpenHeHue NpOrHO30B.

21. Ilpobxema mepeoOydeHUS.

22. Tumsr ommboK: true negative, false positive.

23. Merpuku kagectBa moaenu: Precision, Recall, F1 score.
24. Tectuposanue ROC AUC.

25. HeiipoHnsie ceTu.

26. HckyccTBEHHBIE HEMPOHHBI.

27. DyHKIMM aKTUBAIlMK HEHPOHA.

28. IlepuentpoH.

29. OOyueHwme HeWpoHa.

30. I'paaveHTHBIH CITyCK.

31. JpobneHue mara npu rpaJUeHTHOM CITyCKe.

32. CroxacTU4eCKHIl rpalu€HTHBIN CITYCK.

33. MeToa HauCKOpeHIero cnycka.

34. HeiipoHHas ceTb.

35. OpnHocrnoliHast MOJETIb.

36. CBepTo4HbIC HEHPOHHBIEC CETH.

37. CBEpTOUHBII €O, CII0H MOABBIOOPKH, IIOITHOCBSI3HBIH CIIOH.
38. IleneBas pyHKIHA.

39. 3amaum pacro3HaBaHUS 00pPa30B.

40. Knaccudukanus 00beKTOB.

41. INowuck u3obpaxeHus Mo oOpasiry.

3. Meroau4eckue MaTepHaJibl, ONpeae/soIue Npoueaypy 1 KpUTepuu Ol eHUBaHUSA
c(hopMHPOBAHHOCTH KOMIIETEHIMH NP NPOBEACHNUH IIPOMEKYTOYHOM aTTeCTALMU

Kpurtepun ¢popmMupoBaHusi 0lleHOK 110 0TBETaM HA BONPOCHI, BHINOJIHEHHIO TECTOBbIX 3a/1aHUM

- OLCHKA <«OTJHUYHO» BBICTABIISICTCA 06yqa10meMyc;1, CCJIM KOJMYCCTBO NPABUIIBHBIX OTBCTOB Ha
Bonpockl coctapisieT 100 — 90% ot obuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OICHKAa «X0POII0>» BBICTABIIACTCA 06yqa10LueMyc;1, CCJIM KOJIMYCCTBO MPAaBUJIbHBIX OTBCTOB HAa BOIIPOCHL
— 89 — 76% ot obmiero o0bEMa 3aTaHHBIX BOTIPOCOB;

- OIICHKAa «Y/AOBJIETBOPHUTEIBLHO» BBICTABIACTCS OOYYAIOMIEMYCsl, €CIH KOJHMYECTBO IMPABUIBHBIX
OTBETOB Ha TeCcTOBbIE BONPOCHI —75—60 % oT 0b1iero o0bEma 3a1aHHBIX BOIIPOCOB;

- OIICHKA «HEYJAOBJIETBOPUTEJIbHO» BBICTABISETCS OOYYArOMIEMYCS, €CITH KOJIUYECTBO MPABUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun popmMupoBanusi OeHOK 10 pe3yJibTaTaM BbINOJHEHHUS 3aJaHUIl

«OTJIMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO MIOJHOCTBIO 0€3 OIMOOK U HEI0UETOB.

«Xopomo» — cTaBUTCA 32 PabOTy, BHIINOJHEHHYIO TOJHOCTHIO, HO MIPU HAJIMYMU B HEeW He Oojee oTHOU
Herpy0oi ommOKY U OTHOTO HEJI0YeTa, He 0oJiee TPeX HEJ0UETOB.

«Y10BJIETBOPUTEIBHO» — CTABUTCS 32 padoTy, eciu 00y4aroLuiics MPaBUIBLHO BHIMOIHII HE MeHee 2/3
BCEW paboThl WM JOMYCTUJ HEe Oojiee OJHOW TpyOOM OMMOKMA M IBYX HEIOYETOB, HE Oojiee OHOM TpyOoil u
oJHOM Herpy0oil omunoKu, He Ooiee Tpex HerpyObIX OMMOOK, OHOM HErpyOoii OIMOKY U IBYX HEJOUYETOB.

«HeynoBJj1IeTBOPUTEJIBHO» — CTABUTCS 3a PabOTY, €CIM YMCIO OUIMOOK U HEO0YETOB MPEBBICUIO HOPMY
UIs1 OLIEHKH «YyJIOBJIETBOPUTEIHHOY» WM MIPABUIIBHO BBHIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owuboxk:

- 2pybvle OWUOKU. He3HAHUe OCHOBHLIX NOHAMUU, NPAGU]I, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUS.

- He2pybble OWUOKU: HeMOYHOCIU POPMYIUPOBOK, ONpedeNeHUll; HEPAYUOHATIbHBLI b100D X00A PeuleHUs.

- He0ouemvl: HePayYUOHAIbHbLE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOeNbHbLE NOZPEULHOCU 8 YOPMYTUPOBKE
8b180008; HEOPEICHOE BbINONIHEHUE 3A0AHUSL.



Kpurtepun ¢popmMupoBaHusi OLIEHOK 110 3a4eTy

«3a4TeH0» — CTYJCHT IEMOHCTPUPYET 3HAHWE OCHOBHBIX Pa3/IelIOB MPOrPaMMBbI H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (YyHIAMEHTAJIBHBIX MPOOIEeM; TPHOOpET HEOOXOIUMBbIE YMEHHS W HaBBIKH, OCBOWJI
BOIPOCHI MPAKTHYECKOTO MPUMEHEHHS ITOJTyYeHHBIX 3HaHUH, HE JOMYCTHII (PaKTUYECKUX OIIMOOK IPH OTBETE,
JOCTaTOYHO TIOCJIEAOBATENIbHO M JIOTHYHO H3JIaraeT TEOPETUYEeCKUH MaTepuall, JAONyCKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHU A MMOCICAO0BATCIILHOCTU U3JIOKCHUSA U HCKOTOPHIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIISIETCSI B TOM ClIy4ae, KOT/ia CTyIEHT JEeMOHCTPHPYET GparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3JIeJIOB MPOTPaMMBI H3y4aeMOro Kypca: ero 6a30BbIX MOHATUH U (yHIaMEHTAIBHBIX TPoOIeM. Y
9K3aMEHYEeMOT0 CJIa00 BhIpaKeHA CIIOCOOHOCTh K CAMOCTOSTEIIFHOMY aHATUTHYECKOMY MBIIUICHUIO, HMEIOTCS
3aTpyAHEHUS B U3J0KEHUU MaTepHaja, OTCYTCTBYIOT HEOOXOJUMbIC YMEHHS U HABBIKH, JOIMYIICHBI TPyObIe
OmMOKH ¥ HE3HAHWE TEPMHHOJIOTUH, OTKa3 OTBEYAaTh Ha JONOJHHUTEIBHBIC BOMPOCHL, 3HAHHE KOTOPBIX
HGOGXOI[I/IMO AJIg MOJTyYCHUA MOJIOKUTEIBHOU OLICHKMH.
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