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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Lenbto ocBoeHMs qUCHUTUIMHBI "TeXHOIOTUH NCKYCCTBEHHOTO MHTEIIEKTa" SBIsIeTCs (opMHUpOBaHHE y 00yJaroIuXcs
obmmenpodeccuonanbupix komnereHuui (OI1K-10) u yenoBHbIx komnerenynit (YK-1)

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

Iuxn (pasgen) OI: | 51.0.41.01

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

(MOZYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U pelIaTh HAYIHO-TEXHUUECKHE 3a1a4H B 00JIaCTU CBOEH MPOo(ecCHOHATBHOM IesITeTbHOCTH

OIIK-10.2 I/ICHOHL3y€T OCHOBHBI€ METOABI U TEXHOJIOI'MU UCKYCCTBEHHOI'O MHTCJUICKTA AJId PECIIEHU TUIIOBLIX 3a/1a4

VYK-1 CriocobeH ocylecTBISATh KpUTHYCSCKUI aHAIN3 TIPOOJIEMHBIX CUTYAIIUi Ha OCHOBE CHCTEMHOrO MOAX0/a, BIPA0aThIBATh
CTpaTEeruo AeUCTBUM

VK-1.3 BeipabaTsIBaeT CTpaTEeTHIO ASHCTBUH IS pELICHHS TPUKITAIHBIX 33a1a4, UCIIONb3Ys TEXHOIOIHU HCKYCCTBEHHOTO
MHTEJUIEKTa

B pe3ynbrarte ocBOeHUsI AMCUMIIMHBI (MOIYJIs1) 00yUarOIMiics T10JIKeH

3.1 |3narh:

3.1.1 | - knaccuduKanuo 3a1a4, peracMbIX METOIaMU HCKYCCTBEHHOTO HHTEJICKTA;

3.1.2 | -MeTpUKH OLIEHKH KauecTBa MOZAEJICH U aJrOPUTMOB;

3.1.3 | - ocHOBHBIE METOABI MALITMHHOTO 00y4eHHs, IIPOLIECCHI U CEPBUCHI IO 00pabOTKe NaHHBIX U BBIPAOOTKE PEIICHHUI B
o0sacT mpo)eCcCUOHaIBHOMN NESITENIHOCTH;

3.1.4 | - KOMIUIEKC TEXHOIOTHYECKUX PEIICHHH, IMUTHPYIOIINNA KOTHUTHBHBIE (PYHKLIUH YeJIOBEKa U TIO3BOJISIIOIIUH MTpH
BBITTOTHECHNH 33]1a4 JOCTUTATh PE3yNbTaThl, COMOCTABIUMEBIC C PE3y/IbTaTaMH HHTEIUICKTYaIbHON IESTETbHOCTH YEIIOBEKA;

3.2 | Ymern:

3.2.1 | -BbIOpaTh NOAXOAALIYIO METPUKY [ OLEHKU KayecTBa MOJENIHN U aJropuTMa.

3.2.2 | - arperupoBats, (UIBTPOBATH, HACTPAHBATh BECa, BEIOMPATh KIacCH(PUKATOPEI, KIACCH(DUIIMPOBATH, BU3YaTH3UPOBATH
JIaHHbIE, CTPOUTH JICPEBbs PEIICHUIT C HCIIOIB30BAHUEM S3BIKOB BEICOKOTO YPOBHS JJIs PELICHHS HAYYHO-TEXHUUECKUX
3a7a4 B 001aCTH PO ECCHOHANBEHOMN AeATeIbHOCTH; HABBIKAMI HAIIMCAaHNS HEHPOHHBIX CeTel JUI peIIeHNs] HayqHO-
TEXHUYECKUX 33124 B 00JIACTH CBOEH MPOQecCHOHANBLHON e TeTbHOCTH;

3.2.3 | - HaBBIKAMH OOYHYCHHUS MOJEIH C UCIIONB30BaHIEM HHCTPYMEHTOB HCKYCCTBEHHOT'O HHTEIJICKTA.
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3.3 | Baagers:

3.3.1 | -HaBBIKAMU OLICHKH KayecTBa pabOTHI allTOPUTMa B 3aa4aX KIaCCH()UKAIIMN U PErPECCHU

3.3.2 | - HaBBIKAMH HaNKCaHU HEMPOHHBIX CETel ATl pellieHUs HayYHO-TEXHUYECKUX 3a/1a4 B 00JIaCTH CBOEH
npoecCHOHaIBHOMN NIESITEIEHOCTH;

3.3.3 | - HaBBIKAMH OOYYEHHSI MOJICNHU C HCIIONB30BaHHEM HHCTPYMEHTOB HCKYCCTBEHHOI'O HHTEIJICKTA.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HanmeHoBaHWe pa3aesioB U TeM /BU/I 3aHATHS/ Cemectp | YacoB | Ilpumeuanue
3aHATHSA / Kype

Paznes 1. BBeneHue MCKYCCTBEHHbIH HHTEJVIEKT

1.1 HUckycctBenHslit naTeekT. OcHoBHBIE MOHATHS V. MamiaHOEe 00y4ueHue. 7 2
I'mybokoe oOydenue. O0ydeHue ¢ yaurenem u 6e3 yuntens. /Jlex/

1.2 JanHbIe, MOIenb, 00pabOTKa TaHHBIX. MeTOI0NOrn4ecKre PUHINIIBI aHATTH3HI 7 2
naHHbIX. [{enn, 3Tamnsl, METOABI H TEXHUKH.
OunbTpanys TpyNIMUPOBKA U arperanus JaHHbIX. /Jlex/

1.3 Busyanuzanus naHHsIX. Busyanusanus naHesix B Phyton. Busyanusanus B 7 2
Pandas. bubnuoreku Seaborn u Matplotlib. /JIex/

1.4 AJITOPUTMBI ¥ CTPYKTYPHI JaHHBIX. bubmuoTteka Pandas: cTpykTyphl JaHHBIX: 7 2
Series n DataFrame. Pabota c csv.
Mp/

1.5 OunbTpanus AaHHBIX. bubnuoreka Pandas. BeiBoa cTpok u konoHOK. MeTozst 7 2
query, tail, sample, head. O6beauHeHne MeTOOB. /TIp/

1.6 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTosr 7 2
groupby u aggregate. O6venuHenne MetooB. Coptuposka. /TIp/
Pazgen 2. Meroabl MAIIMHHOTO 00y4YeHHUs




2.1 Pemaromue nepeBbs: ocHOBHBIE MoHATUS. Knaccudukarus. Jlepesbs pemeHuit. 2
OcHOBHbIC TapaMeTpHI iepeBa. JepeBo penieHuii B 3agaun perpeccun. Meton
OmmKaimmx coceneit. /JIex/

2.2 Konmernmus cimyqaitaoro neca. CirydaiiHast BRIOOpKa TPEHUPOBOYHBIX 00pa3IIoB. 2
VYepenuenue nporao3os. [Ipo6iema nepeodyuenus. MeTpHKU KauecTBa MOAEIH.
TectupoBanue ROC AUC. /Jlex/

2.3 Hetiponnsle cetu. MckyccTBeHHbIe Heifponsl. [lepuentpon. O0ydenue 2
HelpoHra. /JIex/

2.4 I'pamuentHsiii ciryck. poGiieHre miara mpy TpagueHTHOM CITyCKe. 2
CroxacTHuecKuil TpaJueHTHBIN ciryck. MeToJ] Hauckopeiiiiero ciycka. /JIex/

2.5 Heiiponnas cets. OnHocnoitnas Moaesb. CBepTOYHbIE HEHPOHHBIE CETH. 2
CBEPTOUHBIH CII0M, CITON TTOABBIOOPKH, MTOTHOCBSI3HBIN cioil. [{eneast
¢bynkuus. /Jex/

2.6 Pemaronue nepeBps: o0ydenne Monenu. bubmmorexu sklearn, pandas, numpy. 2
Bri60op mapamerpos mopenu. Kpoce-Bamuaanus. IlpensapurensHas o6paboTka
JaHHBIX. TPEeHUPOBOUHBII HAOOP MaHHBIX. TECTOBBIM HAOOP JaHHBIX.
Mp/

2.7 Konmernmus cimyqaitaoro neca. CirydaiiHast BRIOOpKa TPEHUPOBOYHBIX 00pa3IIoB. 2
Yepeanenue mporHo3oB. [IpoGiema nepeoOydenust. Tumbl omubok: true
negative, false positive. Metpuku kadectBa: Precision, Recall, F1 score.
Tectupoanne ROC AUC. /TIp/

2.8 HckyccTBeHHBIH HelipoH. Bxon, GyHKIHMS akTHBAINK (CHTMOH/IA, 2
runepOonmueckuii TanreHc, SoftMax). [Togbop Becos. /IIp/

2.9 Bubnuoreka Keras. ITomHOCBA3HBIHN U criakUBarOMuiL ciiou, cioit Dropout. 2
Pemenue npobnem nepeodyuenus. /I1p/

2.10 BHenHre HCTOYHUKH MaHHBIX 171t aHanu3a. Kuggle. ITToaroToBka JaHHBIX. 2
Pabora ¢ nzobpaxenussmu paznoro ¢popmara. /IIp/
Pazgen 3. CamocTosiTesibHast padora

3.1 Kommneroreproe 3penue. bubnuoreka OpenCV. OTcnexuBanue JBIKYIIAXCS 3
00BEKTOB BO BpeMeHH. Pacrio3HaBaHMe JIHII.
/Cp/

32 O06paboTka ecTecTBEHHOTO s3bIKa. OCHOBHBIE TOHATHS. TOKeHe3aIusl. 4
JlemmaTuzanus. /Cp/

33 Ioaroroeka k nexiusim /Cp/ 8

34 ITonroroBka k mpakrudeckum padoram /Cp/ 16
Pa3nen 4. KontakTHble 4Yachbl Ha aTTeCTALUIO

4.1 3auét /KD/ 0,15

5. OHEHOYHBIE MATEPUAJIbI

paboudei mporpamMMe JUCIUIDTAHEL.

JOBOAATCA 1O CBEACHUA 06yqalomnxca Ha I€pBOM y‘{C6HOM 3aHATHU.

BHOC.

OL[CHO‘JHBIG MaTcpuabl I MMPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu o6yqa}ou_udxca NPUBEACHBI B IIPUIIOKECHUHU K

@DopMBI B BHIBI TEKYIIET0 KOHTPOJS IO AUCHUILIHHE (MOIYIIO), BHABI 3aMaHUH, KPUTCPHN UX OLICHUBAHMS,
pacmpenesneHie 6ajuioB Mo BUIAaM TEKYILET0 KOHTPOJIS pa3padaThIBalOTCs MPEnojaBaTeieM AUCHUILIMHBI C YIeTOM €€ CelupuKd U

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS IIPENofaBaTesieM NUCIUIUIMHBI (MOIYNs) B paMKax KOHTaKTHOH
paboTHI U caMOCTOATETBHOM paboThl o0yuarommxcs. [t pukcHpoBaHUs pPe3yIbTaTOB TEKYIIEro KOHTPOJIS MOXKET UCTIONb30BAThCS

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas Jiuteparypa




6.1.1. OcHoBHas TUTepaTypa

ABTOpBI, COCTABUTENN 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ1

Huxonbsckuii C. H. ABTOMaTH3a1Ms HH(GOPMAIIMOHHOTO TOBEJCHUS U Mocksa: | https://e.lanbook.com/bg
WCKYCCTBEHHBII HHTEJIICKT: YaeOHoe rmocodue MUPOA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

ABTOpBI, COCTaBUTCIIN 3armaBue Wznarensc C)8 aapec
TBO, TOI

J12.1

XKenesnos M. M. MeTozb! 1 TEXHOJIOTHN 00pabOTKH OONBIINX TaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-MEeTOJUECKOe Tocoone MockoBck
ni
rocyaapcT
BEHHBIN
CTPOUTEIb
HBIN
YHHBEpCH
TeT, 2020

6.2 UndopmannoHHbIe TEXHOJIOIHH, HCII0JIb3yeMble IIPH OCYIIeCTBJICHHH 00pa30BaTe/IbHOI0 Npolecca 10 JUCHHILINHE

(Mony110)

6.2.1 IlepeyeHb JUIIEH3HOHHOIO H CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOIO 00ecneYeHHs

6.2.1.1 | Python

6.2.2 Ilepeyenb MpogecCHOHANBHBIX 023 TAHHBIX 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

WudopmarmonHas cpaBouHas cucteMa Texakcnept https://tech.company-dis.ru

6.2.2.2

Wndopmarmonnas cpaBounas cucrema "'apant” http:/www.garant.ru

6.2.2.3

baza nanneix ['ocymapcTBeHHBIX cTaHnapToB http://gostexpert.ru/

6224

basa nannbx «KenesHomopoxxHbie IepeBO3kU» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YaeOHble ayAUTOPUU AJISI IPOBEACHUSI 3aHATHH JEKIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CIIELIMAIN3UPOBAHHON MEOEIBIO
U TEXHUYECKUMH CPECTBAMU O0yYEHHS: MyIbTUMEIHHHOEC 000pYIOBaHUE VIS IPEIOCTaBICHUS YICOHOH HH(OpMAIIU
OOJIBIIION ayTUTOPHHN H/MITN 3BYKOYCHIIMBAIOIIEe 000pyIOoBaHNe (CTAIIMOHAPHOE MITH MIEPEHOCHOE).

7.2

VYaeOHBIe ayTUTOPHH IS IPOBEICHUS 3aHATHI CEMHHAPCKOTO THITA, TPYIITOBEIX U HHAWBUIYaJbHBIX KOHCYJIbTAINH,
TEKyIIEero KOHTPOJIS U MPOMEKYTOUYHOH aTTECTallnH, YKOMILUIEKTOBAaHHBIE CIICIIMAIN3NPOBAHHOI MeOEINbIO 1
TEXHUYECKUMHU CPEACTBaMH 00y4eHUs: MyJAbTUMEANHHOE 000pyI0BaHHIE W/HITH 3BYKOYCHJIMBaIolIee 000pyIOBaHNe
(cTanoHapHOE WM IEPEHOCHOE).

7.3

IomenieHust 41l CaMOCTOSTENBHOM PaboThl, OCHAIICHHBIC KOMITBIOTCPHOU TEXHUKOW C BO3MOKHOCTBIO MOIKITIOUYCHUS K
cetn "MHTEpHET" M 00ECIICUCHNEM JIOCTYIIA B DIICKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaATENIFHYIO CPEly YHUBEPCUTETA.

7.4




IIpunoxenue
K paboueil mporpaMMe JUCLUITIINHbBI

OLIEHOYHBIE MATEPHAJIBI JJISI IPOMEKYTOYHOUW ATTECTALIUIUA
MO JUCLHUIIJIMHE (MOJYJIIO)

TEXHOJIOT'HU UCKYCCTBEHHOI'O HHTEJUJUIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYIS)

23.05.06. CTpoHTEnbCTBO JKEIE3HBIX TOPOT, MOCTOB M TPAHCTIOPTHBIX TOHHEJICH

MocThl



Coneprxanue

IlosicauTenbHAS 3aIHCKA.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI MIIM WHBIE MaTepHalIbl 7Sl OIICHKH 3HAHUM, YMEHUN, HAaBBIKOB M (HJTH)
OTIBITA JEATEIHLHOCTH, XapaKTEPU3YIOMIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIICTCHITHH.

MeTtoaudeckre MaTepuabl, ONPeAeSIONIie MPOLUeaypy U KPUTEPUH OICHUBAHUS cPOPMUPOBAHHOCTH
KOMITETCHIIMH MPHY MTPOBEACHUH MPOMEXYTOYHOW aTTECTAIINH.



1. llosicHuTEALHAA 3aIMCKA
Lenp nmpomMexyTOYHOU aTTeCTallMM — OLIEHUBAHUE MPOMEKYTOUHBIX M OKOHYATEJbHBIX PE3YJIbTATOB
O6y‘~IeHI/I$[ I10 JAUCIHUIIIINHE, O6CCHG‘~II/IB3IOHII/IX ITOCTHUIXCHHUC rmaHpreme pGSYJ'II)TaTOB OCBOCHUA
00pa3oBaTeNbHON MPOTrPaMMBI.

DopMbI IPOMEXKYTOUHOHN aTTecTaluu: 3a4€T, 7 ceMecTp

Ilepeyenb komMneTeH Ui, GopMHUPYyeMBbIX B Mpolecce OCBOCHUS TUCIIUIIUHbBI

Kox naankaropa mocTXeHUs
Kon n HanmeHoBaHue KOMITETEHIINHA

KOMIOCTCHINH
YK-1: CrtocoOeH OCYIIeCTBIATh KPUTHICSCKUI aHaIu3 MPOOJIEMHBIX CUTyaluii Ha OCHOBE VK-1.3: BeipabaTsiBaer
CHCTEMHOTI'0 TOJIX0/1a, BRIPA0AThIBATh CTPATETHIO CHCTBHM CTpATEruIo NCHCTBHIA ISt

peuIeHu NPUKIAAHBIX 3a/1a4,
HCHOJIb3Ys TCXHOJIOTUN
HNCKYCCTBCHHOI'O MHTCJUICKTA

OIIK-10: CriocobeH ¢popMynupoBaTh U peliaTh HAyYHO-TEXHUYECKHUE 3a1aun B oosactu coeil | OITK-10.2: Mcnomas3yer
npo(eCCHOHANBHOM JIeITEIBHOCTH OCHOBHBIE METO/bI U TEXHOIOIUU
MCKYCCTBEHHOTO MHTEIUICKTA JJIs
peLICHUSI THIIOBBIX 3a/1a4

Pe3yabTarhl 00yueHusi 10 JUCHHUIINHE,
COOTHECEHHbIE C MIAHUPYEMBIMU pPe3yJIbTATAMHU 0CBOEHHS 00pPa30BaTeIbHOI IPOrpaMMbl

Kon u HauMeHOBaHME UHIUKATOPA O1ieHOYHbBIE
Pe3ynbraThl 00y4YeHUS IO TUCIUILIHE
JIOCTHIKEHHS] KOMITIETEHIIUN MaTepUAIIBI
VK-1.3: BrlpabateiBaer  crpareruio | OOyyaronuiics 3HaeT:
ACUCTBUHN JUTA PEIICHUSA MPURITATHBIX 381189, | - knaccudpuraLmio 3agad, pellaeMbix MeTogaMu UCKYCCTBEHHOTO | Bompock! (Nel -
UCTIONBb3ysl TEXHOJOTHH HCKYCCTBEHHOTO | purennekta; Nel0)

HHTCIUICKTA -METPUKUN OLLEHKUN KaveCTBa Mo,u,eneﬁ N aAropuTtMoOB;

OO0yyarommiicst yMeeT:

BbIGpPaTh NOAXOAALLYIO METPUKY AJ1s OLLEHKM KayecTBa Mogdem u | 3amanus 7-10
anropuTma.

OOyuaroniuiics BaajeeT:

HaBblKaMM OLEHKM KayecTBa paboTbl anropuTMa B 3agavax | 3amanus 7-10
KnaccuduKaumm n perpeccumn.

OIIK-10.2: Hcronb3yer ocHOBHBIE MeTonbl | OOyuarommuiics 3HaeT: Bompocer  (Nell -
U TEXHOJIOTUM MCKYCCTBEHHOTO MHTEIUIEKTA | - OCHOBHBIE METObI MAIMHHOTO 0o0ydeHwsi, mporeccsl u | Ne20)
JUIA PELICHUs TUIIOBBIX 3a]a4 CEepBHCHI IO 00pabOTKE AHHBIX U BBIPAOOTKE pELICHU B

o0acTy Mpo)eCCUOHATBHON EATCIBHOCTH;

- KOMIUTEKC TEXHOJOTHUYECKUX PEIIeHUH, HMUATHPYIOIHit
KOTHUTHBHBIC (DYHKIMH YENOBEKa W TO3BOJISIONIMNA IPH
BBITIOJTHEHUH 3a1a4 JOCTUTATh Ppe3yIIbTaTH,
COTIOCTaBUMBIE €  PE3YJIbTaTaMH  HWHTEIUICKTYaIbHOM
JIeSITEIbHOCTH YEJIOBEKa,

OOyyarouuiicst ymeer: 3ananus (Ne21 -
- arperupoBaTh, (HIBTPOBAaTH, HACTpauBaTh Beca, | Ne25)
BEIOMpATH KJaccu(puKaTopsl, KJIacCH(UIMPOBATH,

BU3YAJIU3UPOBATL HNAHHBIC, CTPOUTH ACPCBbBIA pCI.HeHI/Iﬁ C
HCIIOJB30BAHUEM A3BIKOB BBICOKOT'O YPOBHIA IS PCIICHUA




HayYHO-TEXHUYECKHUX 3a7adq B obnactH
IPo(eCCHOHANBHON ESITENbHOCTH; HABBIKAMH HANMCAHMS
HEHpPOHHBIX CeTell I peUIeHHs HayYHO-TeXHHYECKUX
3agady B obmactH  cBOeH npodeccnonanbHOM
JEeATEBHOCTH;

- HaBbIKaMH OOy4YeHHSI MOJEIH C HCIIOJIb30BAaHHEM
HMHCTPYMEHTOB UCKYCCTBEHHOI'O MHTEIUIEKTA.

OOyuarouuiicst BJjajeer: Samanust (Ne 1- Nel10)
- HaBbIKaMU HaIIMCAaHUS HeﬁpOHHBIX ceren JJId pEHICHUSA
HAYYHO-TCXHUYECKUX  3amad B 00JacTh  CBOei
po(heCCHOHATBHOM IS TETBHOCTH;

- HaBbIKaMH OOydYeHHS MOJEIM C HCIOJIb30BAHHEM
HHCTPYMEHTOB UCKYCCTBEHHOTO WHTEIUIEKTA.

[IpomesxyTounas arrecTanus (9K3aMeH) MPOBOAUTCS B OAHOM U3 CIeAYIONHX (GopM:
1) oTBeT Ha OMIIET, COCTOSIINI U3 TEOPETHUECKUX BOMPOCOB U MIPAKTUYECKUX 3a/1aHU;
2) BeinonHenue 3ananuii B OUOC [Ipusl YIIC.

[IpomexyTouHas aTTectanus (3a4eT) MPOBOAUTCS B OJHOM U3 CleAyomuX Gopm:
1) cobecenoBanue;
2) BeimonHenue 3aganuii B OMOC [Ipusl YIIC.

2. TunoBbie' KOHTPOJIbHbIE 32/IAHUSI HJIM HHbIE MATEPHAJIbI JIJIsl OLIEHKH 3HAHUIA, yMEHHii, HABHIKOB
U (MJIM) ONBITA AeSATEJIbHOCTH, XaPAKTEPU3YIOIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIHI

2.1. TunoBbie BONPOCHI (TeCTOBBIE 3aaHNsA) 1JIsl OEHKH 3HAHNEBOIr0 00pa30BaTe/IbHOIO pe3yJbTaTa

[TpoBepsiemblii 00pa3oBaTEIBHBIN PE3yIbTaT:

Kox v HanMeHOBaHMEe HHANKATOpA

O0pazoBaresbHBIA pe3yIbTaT
JIOCTH>KEHHS] KOMIETEHINH

VK-1.3: BripaGatsiBaet crpareruto | OOyuarommiics 3HaeT:

JEeHCTBHI IS PELICHUS | - KNaccMdUKaLMIO 3aa4, PELLAEMBIX METOAAMM UCKYCCTBEHHOTO MHTE/IEKTA;
TPUKIAIHBIX  33]1a4, WCIIOJB3YSI | -METPMKM OLLeHKM KadecTBa MofieNeit n airopuTMos;

TEXHOJIOTHH HCKYCCTBEHHOTO

HMHTEIIJICKTA

3amanue 1

MainnHHOe 00y4ueHue —

a) CIeNUaTU3UPOBAHHOE MPOTPAMMHOE pelieHre (WiH Habop perieHuil), KoTopoe BKI0OYaeT B ce0s BCE MHCTPYMEHTHI IS
W3BJICUCHUS 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX

b) orta rpynmupoBka oobexToB (HabromeHwii, COOBITHIT) HA OCHOBEJAHHBIX, OIICHIBAIOIINX CBOWCTBA OOBEKTOB

c) Ha0Op NaHHBIX, KaXaas 3alliCh KOTOPOTO IMpPEACTaBIseT COOOW y4eOHBIA mpuMep, COoIep)Kalluil 3alaHHBIA BXOIHOM
Ha0Op JaHHBIX, U COOTBETCTBYIOIINI €My NPaBUIIbHBIN BEIXOAHOW pe3yIbTaT

d) mnozapaszmeneHre UCKYCCTBEHHOTO MHTEIUIEKTa M3YUYarOIIMH METOJBI MOCTPOCHHUS aJITOPUTMOB, CIIOCOOHBIX 00y4aThCsi Ha
JIAHHBIX

Samanne 2
Cpenu npeIoKeHHBIX 3a1a4 MallIHHHOTO O0YUeHHUS YK)XKUTE 3a1a4l PErPECCUU
a) Ilomck HeraTHBHBIX OT3HIBOB Ha (PHIIBM HA caiiTe KHHOKOMITaHUH
b) Aunroput™m QuIBTpaH ciama
c) Ilpexnckazanue cpoka OKynaeMoCTH IPOEKTa
d) Ilpexackazanue prIHOYHOW CTOMMOCTH KBapTHPHI
e) Ilowck MOIIEHHHMYECKUX TPaH3aKIIHA

3amanune 3
K 6ubmmorexam ananm3a naHabx B Python otHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib

! TlpuBonsTCs THUIOBBIE BOMPOCHI M 3ahaHus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHLIE I MPOBEAEHHS ATTECTAI[MOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA
HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.



3amanne 4

Kakwne u3 nepeuncieHHBIX KOMaH] BEpHYT JaHHbIe 11 Poccun n 3umba6Be?
a) res.query(‘country == ["Russia","Zimbabwe"]'")
b) res.query(‘country == "Russia" | "Zimbabwe"")

¢) 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")]
3amaune 5

OtMeTbTe BepHBIC YTBEPXKICHUS 00 aNrOpHTMe CiTydaiiHoro Jieca - Random Forest
a) HToroBbIM mpeackasaHueM MOJEIH SBISETCS NpelcKa3aHnue CIIy4aifHoOro epeBa
b) Ilapamerpsl 1uist Kaxkaoro aAepesa (IyOrnHa, MUHIMAaIbHOE YMCII0 00pa3loB B JINCTE | T.J.) BRIOUPAIOTCS CIIy4aiHO
c¢) Kaxnoe nepeBo B jecy nomydaer ciy4aifHbIi HOAHAO0P TaHHBIX
d) Uwcio aepeBbeB B JieCy BHIOMpPAETCS CAyYalHBIM 00pa3oM
e) Ilpenckazanue Mozenu - ycpeJHEHHBIE IPEICKA3aHUS IEPEBHEB

3amaunue 6

Kakoii arpuOyT 0TBE4aeT 32 MUHIMAJIHOE YHCIIO 00pa3oB B JIUCTE?

a) min_samples leaf

b) max depth

c) min_samples split

d) min_impurity decrease

Samanne 7

Kakoit arpu0yT oTBedaeT 3a MUHIMAJIHHOE YUCI0 00pa3IoB B y3J€ I pa3IeIeHus?

a) min_samples leaf

b) max_depth

c) min_samples split

d) min_impurity decrease

3amanue 8

OtTMeTbTe BepHBIC YTBEPXKICHHUS O BIMSHUU ITapaMETPOB PEIIAIONIEro JepeBbs Ha Iepeo0ydcHue
a) UYewm mMenblie 3HaueHue min_samples_split, TeM MeHbIIIEe TEHICHIUS K EPEOOyUeHHIO
b) UYewm mensbIe 3HaUeHHE min_samples_leaf, TeM MeHbIIE TeHISHINS K IEPEOOYUCHUIO
¢) UYewm MeHbIle riryOWHA IepeBa, TEM MEHBIIIE TeHISCHINS K IepEOO0YICHUIO
d) T'myOuna nepeBa HHKaK HeE BIUSIET HA €T0 NEPeOOyUEHHOCTD
e) Uem MenblIe 3HaueHHe napamerpa max_leaf nodes, TeM MeHbIIE TEHACHINS K TEPEOOYICHHIO

3amanue 9

Kaxoii knaccudpukarop HeoOX0IUMO HCITOJIB30BATh IS MPEICKa3aHusl pa3Mepa 0J0OPEHHOTO KPeanTa 10 3aJaHHBIM MTapaMeTpam?

a) DecisionTreeRegressor
b) DecisionTreeClassifier

¢) Moxer OpITh HicTIONB30BaH 1 DecisionTreeClassifier, m DecisionTreeRegressor

3ananue 10

OTMeThTe BepHBIE YTBEP)KICHUS O JEPEBbSIX PELICHUI.
a) YeM MEeHbIe CBOMCTBO gini, TeM OJJHOPOHEE IPUMEPHI B JIHCTE
b) cBoicTBO gini onpeaemnseTcss TOIBKO AT JTUCTHEB, HO HE JJIS Y3JI0B
C) CBOWCTBO samples yka3pIBaeT Ha KOJIMYECTBO IIPHMEPOB B y37Ie
d) mapameTp gini, BO BCeX JIMCTBAX IODKEH UMETh OJJMHAKOBBIC 3HAUCHHUS

OIIK-10.2: Ucnonb3yeT OCHOBHbBIE
METOJIBI u TEXHOJIOTUH
UCKYCCTBEHHOI'O HMHTEJUIEKTa JIJIs
pEeLIeHUs TUTIOBBIX 3a/1a4

OOyyaronuiics 3HaeT:

- OCHOBHBIE METO/Ibl MAIIMHHOTO O0YYEHHUsI, IPOLIECCHl U CEPBHCHI 110 00paboTKe NaHHBIX U
BBIPA0OTKE pelIeHHid B 001acTH NpodecCHOHABHOI NeTeTbHOCTH;

- KOMIUIEKC TEXHOJOTMYECKHX PELICHUH, MMUTUPYIOIMH KOTHUTHBHBIE (DYHKIIMH YeJIOBEKa
W TIO3BOJUSIIOIIMK TPW BBIIONHEHWH 33/1a4 JOCTUTATh PE3YNbTaTbl, COMOCTABUMBIE C
pe3ynbTaTaMy MHTEIUIEKTYAJIbHON JEeITEIbHOCTH YElIOBEKa,;

3ananne 11

OTMeThTe BepHbIE YTBEP)KICHUS O CIIy4aifHOM Jiece
a) ueM OoJblle JepPeBLEB B JIECY, TEM JIydllle Ka4eCTBO IpeCcKa3aHus]
b) BpeMst HACTPOHKH 1 pabOTHI CIyIaifHOTO Jieca YBEIMUMBACTCS MPOMOPLUOHAIBHO KOJINYECTBY JEBEPEB B JIECY.
C) CIy4YalHBIN JIeC MPUMEHUM JJIs peIICHHs 3a1a4 Perpeccun
d) ciywaiiHBIi Iec TPIMEHUM JUTS PEIICHHS 33/1a4 KIIacCH(UKAINN




3ananue 12
OtmMeTbTe BepHBIE YTBEPKICHUS
a) RandomizedSearchCV Haxout nydinyro KOMOWHAIIMIO TAPAMETPOB JJIs JiepeBa pelieHui
b) RandomizedSearchCV pabotaet OricTpee, uem GridSearchCV
¢) GridSearchCV maxomuT mydmrylo KOMOWHAIMIO MapaMeTpoB IS JepeBa, M3 TEX 3HAYCHUH IapaMeTpoB, YTO OBLTH
nepeaHbl
d) RandomizedSearchCV naer 6oiee Tounoe npeackasanne, yem GridSearchCV

3ananue 13
Bri6epure u3 crivcka 3a1a9n KiacCHUPpUKAIIH:
a) pasaeauTh mo hororpaduu KUBOTHBIX Ha KOIIEK U COOAK
b) mpenckazaTk CTOMMOCTB KBApTHPHI IO 3aJaHHBIM MTapaMeTpam
C) pa3nenuTh IPUOBI HAa CheTOOHBIC U STOBUTHIC
d) crpynmupoBaTh TEKCTHI IO UX IMOIMOHAIFHON OKpacKe

3aganue 14
OTMeTbTe BEpHBIE YTBEPIKACHHS
a) B kadecTBe nepeMeHHBIX Il 00yUYEHUS AepeBa MOTYT OBITh UCIIONB30BAHbI KaK KOJIMYECTBEHHBIE, TAK U KaTeropHajIbHbIe
TIPU3HAKH
b) epeBbs pelIeHUI MOT'YT pellaTh 3a1a4y KIacCU(PHUKAILUY C TPOU3BOIBHBIM YHCIOM KJIACCOB
¢) UYem menpiie 3HaYeHne min_samples leaf Tem Tounee OyayT mpeacka3aHus Ha TPEHHPOBOYHOI BEIOOpPKE
d) Yewm mensbiue 3Hayenue min_samples leaf Tem TouHee OynyT npenckasaHus Ha TECTOBOM BBIOOPKE

3ananue 15
Ooyuatornias BeiOopka (X _text, y_test) ato —
a) BrIiOOpKa, 10 KOTOPO# HACTPAHBAKOTCS ONTUMAJIBHBIC TAPAMETPHI JepEBa
b) BsiOOpKa, MO KOTOPOH OIICHUBACTCS KAYSCTBO MOJYUYCHHOI'O IEPeBa PEIICHU
¢) Bribopka, Mo KOTOPOI OCYIIECTBISIETCS BEIOOP HAMITYUIICH MOJEIH U3 MHOXKECTBA MOJIeTIeh
d) MHOXeCTBO IEeNeBBIX 3HAYCHUH I JAHHOTO HAabopa TaHHBIX

3ananue 16
[Tpu 00y4eHnn HEKOTOPOW MOZAEIH Ha TPEHUPOBOYHOH BBIOOPKE M OLIEHKE e€ KayecTBa Ha TECTOBOM BBHIOOPKE, MOJy4eHa OobLias
pa3sHHIa MEXKAY 3HAYEHHSIMH METPHK HA TPEHUPOBOYHOM M TECTOBOI BEIOOpKax. O 4YeM 3TO MOXKET FrOBOPHUTH?

a) Mopens nepeoOyueHa

b) Pacnpenenenue qaHHBIX B TECTOBOM BBHIOOPKE CHIIBHO OTJIMYAETCS OT paclpeieleHus] B TPEHHPOBOYHON

¢) Mopens HemoOOy4eHA

d) Mopens naearbHO HACTPOCHA

3ananue 17
Data — pandas.DataFrame, pazmepom 20 Ha 20. Kakue u3 npeyioxkeHHbIX KOMOMHAINWIT HE BBI3OBYT OILIMOKY?
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[l:5,[1,6]]

3ananue 18
Kakue cTpoku mo3BOJISIFOT 0TOOpATh 5 MepBhIX CTPOK AatadpaiiMa data (MHIEKCHI MOCIe0BATENbHOCTD Yncen oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B kakux ciydasx MOXeT OBITh UCIIOJIb30BaHA CTyIEeHYATast (DYHKIMS aKTUBAIUN?
a) OmnpenenuTh K CheT0OHBIM WIIM HECHETOOHBIM OTHOCUTCS TPUO?
b) Omnpenenuts K KaKOMY M3 TPEX KJIaccoB (setosa, vercicolor, verginica) OTHOCUTCS upuc?
¢) Pa3xenuth TEKCThHI HA HEWTpANIbHBIEC, HETATHBHBIC M MOJOXKUTEIbHBIC.
d) TIlpexackasath pasmep 3apabOTHOM MIATHI CIEHUATKCTA [0 ONPEAEIEHHBIM TapaMeTpaM.
e) Pasgenuth n300pakeHHs Ha COAEPIKAIIKME U HE COJCPIKAIIHE OTKPHITHINA OTOHb.

3ananue 20
Kakoe 3HaueHIE MOXET UMETh B3BEIIICHHAS CyMMa BXOJIOB HEHpOHA (IO MCIIOIb30BaHUS aKTUBAIIMOHHON (YHKITUH )
a) [1,1]
b) [0,1]
o (-LI)
d) (- o0,+ )




2.2. TunoBble 3aJaHUA ISl OLIEHKHA HABBIKOBOI'0 00Pa30BaTeIbHOI0 pe3yJbTaTa

[IpoBepsieMsblii 00pa3oBaTEeNbHBIN pPe3yIbTaT:

Kona n nammeHnoBanue
HMHIUKATOpa TOCTHKEHUS O0pa3oBaTeNbHBINA PE3yIbTaT
KOMITETEHIINU

VK-1.3: BeipabartbiBaeT OOyuarouuiicst ymeer:

CTpaTeTuio ICHCTBUN IS -BBIOPATH MOJXO/SILYI0 METPUKY IJISI OIIEHKH Ka4eCTBAa MOAEIH M aJITOPUTMA.

pelIeHus MPUKIaIHbIX 3a1ad, - arpernupoBaTh, PUIBTPOBATH, HACTPAUBAThH BECA, BEIOMPATH KIIACCH(PHUKATOPBI,

UCTIONB3YS TEXHOJIOTUU KJIacCH(HITPOBATh, BU3YJIU3NPOBATh JAHHBIE, CTPOUTH JIEPEBbsI PELICHHH C

HCKYCCTBEHHOTO MHTEIUIEKTa HCIIOJIb30BAHUEM SI3BIKOB BBICOKOT'O YPOBHS [UISl PEILICHUS] HAYYHO-TEXHUYECKUX 3a/1a4 B
o0J1acTi poQeCCHOHANBHON IESTENbHOCTH; HABBIKAMH HAIKCAHUSI HEHPOHHBIX CeTer /IS

OIIK-10.2: Ucnons3yeT pelIeHus] HAyYHO-TEXHUYECKHUX 3a/1ad B 001aCTH CBOeH MpodecCHOHABHOM NesTebHOCTH;

OCHOBHEBIE METOJIbI M TEXHOJOIMH | - HABBIKAMH 00yUEHHS MOJIENIN C HCIOIb30BAHUEM HHCTPYMEHTOB UCKYCCTBEHHOTO

UCKYCCTBEHHOTO MHTEJUIEKTA Al | MHTEIUIEKTA.

pELICHUsI THIIOBBIX 3a/1a4

Samanne 21

Otkpoiite Jupter notebook, cosmaiire daitn lab2 <pama dammms>.ipyng (mampumep, lab2 tiuzhna.ipynb), mnoakmrouunrte
6ubmroTekn numpy u pandas u nmpoutute naHHble U3 daitna StudentsPerformance.csv B natadpeiim sp.

[MonyunTe pacnpeneneHne YUCIOBBIX BEIHMYMH AaTadpeliMa sp UCTIONb3yst 0a30BbIe METO/IbI BU3yalM3alul OnOanoTeku pandas.
Wmnoprupyiite Ooubimmoreky Seaborn. lcnonb3yst uHTepdeiic Uil NOATOHKM pPErpecCHOHHBIX MOJEIEeH K YCIOBHBIM
MOJIMHOYKECTBAM HabOpa JIaHHBIX BBIBEHUTE rPpaiK yCIIeBAEMOCTH M0 MaTEMATHKE M YTEHHIO C PA3IeNICHUEM 10 TIOJTY.

3amanue 22

3arpysute Momynu OmbOmmoTek numpay u matplotlib, a taxxke momynm Ombmmortexm Scikit-learn, HeoOxoanmbe as paboTH ©
npeBoMm pemenuil. 13 sklearn.datasets parpysure TectoBblii Habop iris. M3yunre cTpyKTypy HONydeHHOro Habopa IaHHBIX. B
Habope 150 sx3emrsapoB ("'cTpok" B MPUBEIYHON HAM TEPMHHOIOTHH). KakIoMy 3K3EMIUIIPY COOTBETCTBYET YETHIPE UMCIIOBBIX
aTpuOyTa (JUIMHA YallleNMCTHKa B CM; IIMPHUHA YalleJINCTHKA B CM; JUIMHA JIETIECTKA B CM; [IMPUHA JIETIECTKa B CM) | Kiacc ('setosa’,
'versicolor', 'virginica'). T.e. 1aHHBI HaOOp MO3BOJISIET PELIUTH 3a/auy KiIacCH(UKAIMU, OTHECEHHUS pacTeHHs "Hpuc" Mcxoas u3
[IMPHHBI JICTICCTKOB, [UIMHBI YAIICIUCTHKA W T.J. K OXHOMY M3 Tpex kimaccoB. Cosmaiite memoHcTpatuBHBIM Decision Tree
Ki1accu(uKaTop, UCHONb3Ysl OMHOUMEHHBIN Kilace n3 Ooubnuoreku sklearn u coxpanute ero B nepemennyto dt. Jlns paspenenus
MHOXKECTBa Ha TECTOBOE M TPEHHPOBOYHOE HCIIONB3YHTE MeTox train test split. OToOpasnuTe monydeHHOE AEPEBO PEUICHUMN
rpaduvecku, HCIOIB3yHTe MeTox plot_tree

3ananmne 23

3arpysuTe TaHHBIC U3 BCTpoeHHOro Hadopa load digits. JlaHHbIC IpeACTaBISIOT cO00# Habop w3 1797 pyKOMUCHBIX W300paKeHUN
uudp pasmepamu 8 Ha 8. Kaxxjas kapTuHKa MpecTaBlicHa MACCHBOM W3 64 3HaYCHMU IIBETA JJIS KAXKIOH SYCHKH M300paKCHUS.
OOyuuTe AepeBO PELICHUI U MOAYYUTE MPEACKa3aHue Ha TECTOBOM BhIOOpKE. Busyanusupyiite npeackasaHue, yKaKUTe TOYHOCTh
JUIsl TIOJTYYeHHOTO JIepeBa.

3amaunne 24.

3arpy3uTe BCTPOCHHEI HAbop boston.

Habop mannHbIX boston mnpexncraBiser coboil cimoBape ¢ kmouamu data, target, feature names m DESCR. Kirouy data
COOTBETCTBYET MacCHUB CITHCKOB!

{'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 xaxnmoii ctpouke 13 uncnoBbIX 3HaueHWH. Baia 3agaua HailTu onmcanue Kaxaoro u3 HuX. Tak mepBoe 3HaueHue (6.3200e-03
i 0.00632) 370 ypoBEHb MPECTYIHOCTH Ha TyITy HACEICHUS.

IocTpoiiTe nepeBo pemieHni, IpeACKa3bIBAOIIEe CTOMMOCTD JKHIIbSI IO MMEIONIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
XKWJIbS - BEJIMYMHA HempepbiBHas, W naepeBo kiaccudukamum DecisionTreeClassifier nam we mogmoiinér. ma mpeackazanus
3HAUEHHMS 1IeJIeBOH (DYHKIMN HYKHO perpeccrnonHoe nepeBo DecisionTreeRegressor.

[lepeGepuTe Bce AepeBbs Ha TaHHBIX bOston IO CIEIYIONIMM MapaMeTpam:

MakcHMallbHas TIyOuHa - oT 2 10 15 ypoBHeit

MHUHUMAaJIBHOE YHCIIO TPOo0 A7s pazaeseHwust - ot 2 10 10

MHHHMMAaJIbHOE YHCII0 Ipo0 B ucte - ot 1 10 10

OTo0pazuTe TydIIue mapaMeTpsl 1 JIydIiee IepeBo.

3ananue 25.

3arpy3uTe BCTpPOSHHBIH HaOop boston.

Nzyunte ocranbHbie aTpuOyThl Kiaccupukaropa. Co3maiite mogens RandomForestClassifier ¢ 15 mepeBbsiMU M MakCHMaTbHON
riryOMHON paBHOM 5 ypoBHM 1 naHHbIX digits load().

OO0yuuTe MOIy4eHHYIO MOIeihb. BrimonHuTe npezackazanue. [locauraiite TOUHOCTH (score) s Jieca.

YKaXuTe TPHU CaMBIX BaXKHBIX IapaMeTpa JUIsl JEePEeBbEB pEIICHHH B CO3JMaHHOM JieCy, HCIOJIB3YSs, HampuMep, aTpulyT




feature importances_.

VK-1.3: BeipabaTsiBaer OO6yuaronmiicsi BaajeeT:

CTpATETHIO NEHCTBAN s - HaBBIKAMHU HAIHMCAaHWs HEWPOHHBIX CETEH Ui peIIcHWs] HAayYHO-TEXHHUYCCKUX 3a1ad B
PpeLICHUS MPUKIIAIHBIX 33124, obyiactu cBoeil MpohecCUOHATIBLHOM AEATEIBHOCTH;

HCIOJIB3Ys TEXHOJIOTHU - HaBbIKaMH OOYYCHHUS MOJCTH C WCIOJE30BAaHHEM HWHCTPYMECHTOB HCKYCCTBEHHOT'O
HCKYCCTBEHHOTO MHTEIIICKTA HMHTEIIEKTA.

OIIK-10.2: Hcnonszyer
OCHOBHBIC METOJBl M TEXHOJOTHH
HCKYyCCTBEHHOTO HWHTEIUICKTA UIS
pelIeHNs THIOBBIX 33134

-HaBBIKAMH OIICHKU Ka4eCTBa pabOTHI aiTOPUTMA B 3a7auax KiIacCU(BHUKAIIMUA U PETPECCUH.

1.

10.

Ucnonb3yite dann StudentsPerformance.csv. BbiBeante CTpOKM C AaHHbIMU OOYYaIOLLMXCS, KOTOPblIE HE MPOXOAnn
noarotoButeibHble Kypchl (test_preparation_course == None), HO Habpaiu x0T 6bl N0 OAHOMY U3 TecToB (n060My)
6osblie 90 6annos. MnopTupyite 6ubanoteky Seaborn. Ncnonbsys mMetog Implot() BbiBeaMTE rpaduk ycnesaeMocTu
Nno MaTeMaTUKE U YTEHUIO C pa3fe/IeHNEM MO Nony.

Ucnonb3ynte dain StudentsPerformance.csv. BoiBeante CTPOKM € JaHHbIMM 06yyarowmxcsi, HabpaBLWKNX B CYMMe 3a TpU
TecTta 6osibwe 250 6annos. Mnoptupyiite 6ubanoteky Seaborn. MokaxuTe Ha rpaduke cpegHUin 6ann No MaTeMaTuKe
015 AEBYLLEK U FOHOLLEN B 3aBMCUMOCTU OT YPOBHS 00y4eHus.

Onpeaenute, K KaKOMy M3 TPeEX BUAOB NMPUHAANEKMUT MPUC MO YETbIPEM YMC/IOBLIM MapaMeTpaMm: AJIMHA YalleMCTUKA,
LWUMPUHA YalLeNnCTMKa, AJIMHA NenecTka M WKWpMHa aenecTtka. 3arpysute Moayam 6mubnnotek numpay u matplotlib, a
Takke Moaynu 6ubnmnotekn Scikit-learn, Heobxoammble ans paboThbl ¢ ApeBoM pelueHuid. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3naliTe AEPEBO PELUEHMI CO C/IeAyOWMMU NapaMeTpaMu: MakcMManbHas rnybuHa - 4 ypoBHS,
MWHUMaNbHOE 4YnC/o 0OBLEKTOB B ancTe - 4. OTob6pasuTe NosyyeHHOE AEPeBO pelleHnit rpadUyeckn, UCMOJIb3ynNTe
MeTog, plot_tree. BoinonHUTe npepackasaHWe OTHOCUTE/IBHO K/1acCOB, K KOTOPbIM MPUHAAIEeXaT AaHHble U3 TeCTOBOWM
BbIOOPKMU.

Onpefenute, K KakOMy M3 Tpex BUAOB NPUHAANEKMUT UPUC MO YETbIPEM YMC/IOBLIM MapaMeTpaMm: AJIMHA YaleUCTUKA,
LUIMPUHA YalleIMCTMKa, AJIMHA JIENeCTKa U WMPUHA JienecTka. 3arpysuTte moayam 6mubamoTtek numpay u matplotlib, a
Takke Moaynu 6ubnmnotekn Scikit-learn, Heobxoammble ans paboThbl ¢ ApeBoM pelueHuit. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3paniTe AepeBo peLleHNn CO CAeayoWMMM NapaMeTpaMn: MaKCMMasibHOE KOJIMYECTBO Y3/10B - 3,
MUHUMa/IbHOE YnCA0 OBBEKTOB ANs paspeneHus aucta - 6. OtobpasuTte NosiydeHHOE AEepPeBO peLleHUN rpadryecKH,
ucnonb3ymnte metog, plot_tree. BbinosHMTE NpeacKasaHMe OTHOCUTENIbHO KacCoB, K KOTOPbIM MPUHaANeXaT faHHble U3
TECTOBOM BbIOOPKMU.

OnpepenuTe, K KAKOMY U3 TPEX BUAOB NMPUHAAJIEXUT UPUC MO YETBIPEM YNUCJIOBLIM MapaMeTpaM: AJIMHA YalleNUCTUKa,
LUMPMHA YallenCTMKa, AJIMHA JIeNecTka U WMPUHa JienecTka. 3arpysuTte moayam 6mubnamoTtek numpay u matplotlib, a
Takke Moaynm 6mubnmotekn Scikit-learn, Heobxoammble ans paboThl ¢ ApeBoM pelueHuit. M3 sklearn.datasets 3arpysute
TecToBbIN Habop iris.. Co3paite n obyunte moaenb RandomForestClassifier ¢ 10 aepeBbsaMu. BoinonHUTE NpeackasaHue
OTHOCMUTE/IbHO KNAcCOB, K KOTOPbIM MPUHAANEXAT AaHHblE U3 TeCTOBOW BbIGOPKM. MocumTaitTe TOYHOCTL (score) ans
noJly4eHHOM Moaenu.

3arpysuTte mMoayam 6ubnmotek numpay u matplotlib, a Takke Mogynu 6ubamotekn Scikit-learn, Heobxoaumble Ans
pabotbl ¢ gpeBoM pelueHuit. N3 sklearn.datasets 3arpysute TectoBbift Habop iris. Co3gainTte M obyunte Mogenb
RandomForestClassifier ¢ MakcMManbHoM rny6uHoM aepeBbeB - 7. BbINoAHWUTE NpeacKka3aHne OTHOCUTENBLHO K1accoB, K
KOTOPbIM MpPUHaANEXKaT JaHHble U3 TECTOBOM BbI6OPKM. MocumTaitTe TOYHOCTb (accuracy) A5 Nosy4eHHON Mogenu.
MMnopTupyiTe Habop AaHHbix load_digits, copep>kawmin 1797 nsobparkeHuin pyKonucHbIX Uundp pasmepamum 8 Ha 8.
Paspaenute Habop Ha TPEHMPOBOYHLIN U TECTOBBIN B Nponopumm 85/15.

Bu3yanusumpyinTe nepeble WECTb 06bEKTOB U3 TPEHUPOBOYHOIO Habopa.

MocTpoiiTe HEMPOHHYIO CETb, COCTOSLLYHO U3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO M BbIXOAHOrO. BbINONHUTE NpecKa3aHMe U
OLEHUTE ero Ka4yecTBo.

MmnopTtupyiite Habop paHHbix load_digits, cogepxawmin 1797 nsobpaxkeHnin pyKonucHbix undp pasmepammn 8 Ha 8.
Paspaenute Habop Ha TPEHUMPOBOYHbIMA U TECTOBLIN B Nponopuun 75/25.

MocTpoiiTe HEMPOHHYIO CETb, COCTOSALLYIO U3 TPEX C/I0EB: BXOAHOFO, CKPbITOFO U BbIXOAHOMO. BbIMONHUTE NpefcKasaHue u
OLIEHUTE Ero KayecTBso.

Hanuwmute knacc Neuron, BbINOJHAWOWMIA GYHKUUU UCKYCCTBEHHONO HEMPOHA, Ha BXOJ, AOJ/IKHbI MOAaBaTbCs Beca,
CMellleHne, U 3HaYEHUsI BXOZ0B HelipoHa. B kayecTBe GpyHKLMM aKTMBALMM UCNONb3YIMTE CUTMOUAY:
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Hanuwunte Knacc Neuron, BblrIOI'IHHI'OI.U'Mﬁ d)yHKU,VIl/I MUCKYCCTBEHHOIO HeﬁpOHa, Ha BXOJ4, AOJ/DKHbl NoJaBaTbCA Beca,

CMELLLEHNE, U 3HAYEHUs BXOI0B HelpoHa. B KauecTBe GpYHKLMM aKTUBALMKM UCMONb3YITe TMNep6oanYecKnii TaHTEHC:
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2.3. IlepeyeHb BONPOCOB 1JIsl NOATOTOBKH 00y4aKOIIUXCS K MPOMEKYTOYHOM aTTeCTAMI

HUckyccrBennslit naTemmiekt. OcHoBHBIE MOHATHA W
MamuHHOe 00y4eHue.
I'myGokoe oOydeHme.
OOyueHue ¢ yuuTeaeM U 0e3 yUuTersl.
OCHOBHBIE TIOHATHSI aHAJIM3a JaHHbIX. JlaHHbIe, MOJe)b, 00pabOTKa JaHHBIX.
MerTo/j00rHYeCKHe TIPUHIIMITBI AHAIN3bI JIaHHBIX.
Llenu, sTarmbl, METObl U TEXHUKH aHAIIM3a JaHHbBIX.
OunpTparys TpyNINUpPOBKa U arperanus JaHHBIX.
Busyanu3zanus 1aHHbIX.

. Busyanmmsanus manabx B Phyton.

. Busyammsanus B Pandas.

. bubmmorexkn Seaborn n Matplotlib

. Pemaromye nepeBbsi: OCHOBHBIE OHSTHSI.

. 3anava knaccudukamm.

. JepeBss perenuii. OCHOBHBIE TTapaMeTphI IepeBa.

. JlepeBo pelieHni B 3aJa4l PErPECCUH.

. Meron Ommkaiimmx coceneii.

. Konuenuus cinyvaitHoro neca.

. Ciydaiinast BBIOOpKa TPEHHPOBOYHBIX 00pa3LoB.

. YcpenHeHue nporHo3osB.

. IIpobnema nepeobyueHusl.

. Tunsr ommmboOK: true negative, false positive.

. Merpuku kauectBa mozenu: Precision, Recall, F1 score.

. Tecrupoanme ROC AUC.

. Heiiponnsle ceTu.

. UckyccTBeHHBIE HEHPOHBI.

. OyHKUMU aKTUBAaLMU HEMpOHA.

. IlepuenTpos.

. OOyuenue HelipoHa.

. I'panueHTHBIN cIiycK.

. [pobnenue miara npu rpaIMeHTHOM CITYCKe.

. CToxacTHUYeCKHUH rpaIMeHTHBIH CITyCK.

. Meroa Hauckopeuiero cycka.

. HeiiponHnas cets.

. OmgHOCIIOMHAs MOJIENb.

. CBepTouHbIC HEWPOHHBIE CETH.

. CBEpTOUHBIIA CIIOH, CIIOH NOABBIOOPKH, TIOJIHOCBSI3HBIH CIION.

. IleneBas hyHKIHS.

. 3amaum pacmo3HaBaHUS 00pa3oB.

. Kimaccudwmkanms o0bexToB.

. TTomck m306pakeHus mo oopasimy.
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3. Meroan4eckue MaTepHabl, ONpeae/sione Npoueaypy 1 KpUTepuy OLeHUBAHUSA
cpopMHpPOBAHHOCTH KOMIIETEHUIMI IIPH NIPOBEACHUHU NPOMEKYTOYHOH aTTeCTALUN

Kpurepun (popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINIOJHEHHUIO TECTOBbIX 3aaHUMH

- OICHKa <«OTJMUYHO» BBICTABJISICTCS 06yqa}01ueMyCﬂ, €CJIM KOJIMYECTBO IPaBUIIBHBIX OTBCTOB Ha
Borpockl coctanisieT 100 — 90% ot ob1iero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKa «XOpOoIl0» BBICTABIISACTCA O6y‘-IaIOHIeMYCSI, CCJIM KOJMYCCTBO IIPABUJIBHBIX OTBETOB Ha
BOMPOCH — 89 — 76% oT o01iero oo0bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKa «YHAOBJETBOPUTEJIbHO» BBICTABIISCTCA O6y‘-IaIOHIeMYC${, €CJIM KOJIMYECTBO IPaBUJIBHBIX
OTBETOB Ha TECTOBBIC BONPOCHl —75—60 % 0T 0011ero o0pEma 3a1aHHBIX BOIIPOCOB;

- OICHKa «HEYAOBJECTBOPUTEJIBbHO0» BBICTABIACTCA 06yanomeMycsl, €CJIM KOJIUYCCTBO IIPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHHs OLIEHOK 110 Pe3y/IbTATAM BbINOJHEHUS 3a1aHUI

«OTIMYHO» — CTaBUTCS 32 pabOTY, BHIITOJHEHHYIO IOJIHOCTBIO 0€3 OMMOOK U HEJOUETOB.

«Xopowo» — cTaBUTCS 3a pabOTy, BBINOJIHEHHYIO TOJHOCTHIO, HO NP HaJU4YMU B HEeil He Oojee ogHOMN
Herpy0Oo# OIIMOKY 1 OTHOTO HeloueTa, He 0oJiee TpexX HeJ0UYETOB.

«Y10BJIETBOPUTEIBLHO» — CTABUTCS 3a paboTy, eciii 00yyarouuiicsi NpaBUIbLHO BBITIOJHUI HE MeHee 2/3



Bceil paboThI MM JIOMYCTUI HE Oosiee 0JHON TpyOoii omIMOKK M IByX HEIOYeTOB, He Oojiee 0aHOM rpy0oil u
OJTHOM HEerpyO0oii OIMOKH, He O0JIee TpeX HErpyObIX OMMOOK, OJTHON HErpyOO OMIMOKHK U IBYX HEAOUYETOB.

«HeynoB/1eTBOPUTEIBLHO» — CTABUTCS 32 pabOTy, €CIIM YKCIO OMTMOOK M HEJJOYETOB MPEBBICUIO HOPMY
JUTSL OLIEHKH «yJIOBJIETBOPUTEIIHLHOY WIIH MIPABUIHHO BBHITIOJHEHO MeHee 2/3 Bcell paboThl.

Buowi owubok:

- epybOvle OwubOKU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUIL, HOPM, He3HAHUe NPUeMOo8 peuleHus 3a0ay,
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUS.

- HeepybOvle OwUOKU: HEMOYHOCMU (QOPMYIUPOBOK, ONpedeseHull, HePAYUOHAIbHLIL B8blO0p X00d
peuieHus.

- Heoouemvl. HEPAYUOHATbHbIE NPUEMbl BbINOIHEHUS 3A0aHUs; OMOENIbHblE NOSPEUHOCMU 8
Gopmynuposxe 86180008, HebOpedCHOe 8bINOIHEHUE 3A0AHUSL.

Kpurepun popMupoBanusi OeHOK MO 3a4eTy

«3a4TeH0» — CTYACHT IEMOHCTPUPYET 3HAHHUE OCHOBHBIX Pa3/IeNOB MPOTPaMMbl U3y4aeMOr0 Kypca: ero
0a30BBIX TMOHATHH U (PyHIAMEHTAJIbHBIX MPOOJIeM; MPUOOpeNT HEOOXOJAMMBbIC YMEHHS W HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHUS MTOYYSHHBIX 3HAaHUM, HEe TOMyCTUI (PAaKTUIECKUX OUIMOOK MPHU OTBETE,
JOCTAaTOYHO TIOCJICZOBATEIbHO M JIOTHYHO HW3JIaraeT TEOPETHUYECKU Marepuain, JOImycKas JIUIIb
HC3HAYUTCIIbHBIC HAPYIICHUS IMOCIICA0BATCIBHOCTH U3JIOKCHUA U HCKOTOPHIC HCTOUYHOCTHU.

«He 3a4TeH0» — BBICTABIISIETCS B TOM CJIy4ae, KOTJa CTyICHT AEMOHCTPHUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeIOB MPOrPaMMBbl H3y4aeMOro Kypca: ero 0a30BbIX HOHATHIA U GyHIAMEHTAIBHBIX TpodieM. Y
9K3aMEHYEeMOr0 CJIa00 BBIPaKEHA CITOCOOHOCTh K CAMOCTOSITEIbHOMY aHAIUTHYECKOMY MBIIIICHHIO, UMEIOTCS
3aTPy/JAHEHHs B M3JIO)KEHUH MaTepualia, OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS M HaBBIKH, JOIMYIIEHBI TPyObIe
OMMOKK ¥ HE3HAaHWE TEPMHHOJIOTHH, OTKa3 OTBEYATh Ha JIOTOJHUTEIbHBIE BOMPOCHI, 3HAHHE KOTOPBIX
HCO6XO,Z[I/IMO IJId TTIOJTy4YCHUA MOJIOKUTENbHOMI OLCHKMH.



