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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

Hukn (pa3men) OIT: | 51.0.42.01

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




[Ipunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIVISI TPOMEKYTOUYHOM ATTECTALIUA
MO JUCLHUIIJIMHE (MOYJIIO)

TEXHOJIOIT'YN UCKYCCTBEHHOI'O UHTEJIVIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYIS)

23.05.06. CTpouTenbCcTBO KeJIE3HBIX JOPOT, MOCTOB U TPAHCTIOPTHBIX TOHHENEH

MocThl



Coneprxanue

IlosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepHraibl, ONPEACISIONINe IPOLeaypY U KPUTEPHH OLIEHUBAaHHUS COPMHUPOBAHHOCTH
KOMIIETCHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llosgscHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquM51 10 JUCHUIIIINHE, O6€CH€‘-II/IBaIOH_[I/IX JOCTHUIKXCHUC HHaHI/IpyeMBIX p€3yJIBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

DopMbI IPOMEXKYTOUHOM aTTecTaluu: 3a4€T, 7 ceMecTp

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

Kon WHIANKATOpa JOCTUKECHUA

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

VYK-1: CriocoOeH oCyIIeCTBIATh KPUTHYECKUI aHaIM3 MPOOJIEMHBIX CUTYyaluii Ha OCHOBE
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETHIO IEHCTBUN

VK-1.3: BeipabateiBaer
CTpaTeruo ACUCTBUMN I
pelIeHns IPUKIAaIHbIX 3a1a4,
HCIOJIb3YSl TEXHOJIOTHH
HUCKYCCTBEHHOT'O MHTEIJIEKTa

OIIK-10: CriocobeH ¢popMyIHpOBaTh U PEIIaTh HAYIHO-TEXHUICCKHE 3a/1a9H B 00JIaCTH CBOCH
npodeccroHaNbHOM AEeATeTPHOCTH

OIIK-10.2: Ucnonb3yer
OCHOBHBIE METO/IBI 1 TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUIEKTA IS
pCIICHNUS TUIIOBBIX 33124

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMBbIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kox 1 HanMeHOBaHUE HHANKATOpa O1eHoYHbIE
PesynbraThl 00y4eHuUs 110 TUCIUILIHHE
JIOCTHKEHUSI KOMIIETEHIIHH MaTepHAITBI
YK-1.3: BripabateiBaer ctpateruto | OOyuaromuics 3HaeT:
ACUCTBUM IS PEIICHNA NPUKJTANHBIX 337189, | - knaccudmkaumio 3aay, pellaemblx MeToamm uckyccteeHHoro | Bompocs! (Nel -
UCIIONb3ys TEXHOIOTMH HCKYCCTBEHHOIO | pprennexTa; Nel0)

HUHTCJIJICKTa -MEeTPUKMN OLLeHKUN KavecCTBa Mop,eneﬁ M anropnuTtmos,;

OO0yJaronmiics ymeeT:

BbIBPATb NOAXOAALLYIO METPUKY A8 OLEHKM KauecTBa MOgenu v
anroputma.

Bananus 7-10

OO6yyaronuiics BJiajieer:

HaBblKaMM OLIEHKM KauyecTBa paboTbl anroputma B 3ajayax
KnaccuduKaLumm 1 perpeccuu.

3amanus 7-10

OIIK-10.2: Mcnonb3yeT OCHOBHBIE METOJBI
U TEXHOJIOTHH MCKYCCTBEHHOTO WHTEJUICKTa
JUTSL pelIeHUs TUTIOBBIX 3a/1a4

OOyyaronuiics 3HaeT:

- OCHOBHbIE METOJBI MAIIMHHOTO OO0YYeHHs, MPOLECCHl U
CepBUCHl IO 00pabOTKe JTaHHBIX M BBHIPAOOTKE PEIICHUH B
obnactu npogecCHOHATIBHON AEATEIHHOCTH;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUH, UMUTHPYIOLIUMI
KOTHUTHBHBIC (YHKIIMH YENOBEKAa W TIO3BOJIAIONINA HpH
BBIIIOJIHEHUHM 33184 JOCTUTaTh PE3YJIbTaThl, COIOCTABUMBbIE
C  pe3yipTaTaMd  UHTEIJIEKTYyaJbHOM  J1€ATEIbHOCTH
4eJIOBEKa;

Bomnpocsr
Ne20)

(Nell -

OO6yuaronmiicst ymeeT:

- arperupoBath, (uIBTpPOBaTh, HACTpauBaTh Beca,
BBIOMPATh KJ1acCU(UKATOPHI, KJ1accu(UIpoBaTs,
BU3yaIM3UPOBATh JaHHbIE, CTPOUTH JIEPEBbS PEIICHUH C
WCIIOJIb30BAaHUEM S3BIKOB BBICOKOTO YPOBHS JJISI PELICHHS
Hay4HO-TEXHHUYECKHX 33/1a4 B 00J1acTH podeccnoHaIbHOM
JIeSITeIbHOCTH; HaBBIKAMHM HANMCaHWs HEHPOHHBIX ceTel
JUISL pELIEHUS] HAYYHO-TEXHUYECKHX 3314 B 00J1aCTH cBOEH
npoecCHOHAILHON JIEITeIbHOCTH;

- HaBbIKaMH OOY4YEeHUs MOJIENINM C HCIIONB30BAaHHEM
MHCTPYMEHTOB MCKYCCTBEHHOT'O MHTEIUICKTA.

3amanus
Ne25)

Ne21 -

OOyyaronuiics BJIajeer:

3amanust (Ne 1- Nel0)




- HaBBIKAMHU HAIMUCAHUS HEHPOHHBIX CETEH Ui pEIICHUS
HAyYHO-TEXHMYECCKMX  3ama4y B o0macT  CBOeW
PO eCCUOHANTBHOM NeSITEIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

[TpomerxyTouHas arTectanus (9K3aMeH) MPOBOAUTCS B OJHOM U3 Cieayrounx Gopm:
1) oTBeT Ha OUJIET, COCTOAIIMN U3 TEOPETUUECKUX BOIIPOCOB M NTPAKTUUYECKUX 3aaHUM;
2) BeionHenue 3ananuii B OMOC YHuepcurera.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 cleAyoIuX popm:
1) cobecenoBanue;
2) BoinonHenue 3aganuit B OMMOC YHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 3aJaHUS WJIN MHbIE MATEPHUAJIbI JJI51 OLleHKHM 3HAHUH, YyMEeHUil, HABbLIKOB
U (MJIM) OTBITA IeATENTbHOCTH, XapaKTEePU3YIOIIUX YPOBEeHb ¢(OPMUPOBAHHOCTH KOMIIETEHUIM

2.1. TunoBbIe BONPOCHI (TECTOBBIE 3aIaHNS) IIsl OLIEHKH 3HAHMEBOT0 00Pa30BaTeILHOIO pe3yJabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KOIL N HAUMCHOBAHUE MHAMWKATOPa

OO0pazoBareNbHbII pe3ysbTaT
JOCTHUKCHUA KOMIICTCHIIUN

VYK-1.3: BripabatreiBaer crpareruto | OOydarommiics 3HaeT:

,I[eﬁCTBPIﬁ JJIA peH.IeHI/Iﬂ - K}'IaCCVId)MKaLI,MIO 3a4a4, pewaembiX mMeToaaMn UCKYCCTBEHHOTO UHTENNEKTa,
HpI/IKJ’[aI[HLIX 3aJa4, I/ICHOJ‘ILSYSI -MeTPUKUN OUEHKHN KayeCTBa mogenen N anroputmos;

TEXHOJIOTHH HCKYCCTBEHHOTO

HUHTCJIJICKTA

3aganue 1

MarmuaHoe 00yueHHe —

a) choenuaIM3UpOBAaHHOE MPOrPAMMHOE pelreHue (MM Habop PelIeHH i), KOTOpOe BKITIOYAEeT B ce0si BCe MHCTPYMEHTHI IS
M3BIICYCHUSI 3aKOHOMEPHOCTEHN U3 CBHIPBIX TAHHBIX

b) osra rpynmuposka 00bexToB (HabmoaeHuii, COObITHIT) HA OCHOBEJAHHBIX, OMHMCHIBAIOIINX CBOMCTBA OOBEKTOB

C) Habop JaHHBIX, KaXIasl 3a[KCh KOTOPOTO MPEICTABISAET CO00H yueOHbIN MpUMep, COePIKAIIU 3aIaHHbIA BXOJHOH HAOOP
JTAaHHBIX, H COOTBETCTBYIOIMI €My NPaBIIIEHBIA BEIXOJHOH pe3yIbTaT

d) mnonpaszmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYalOIUi METO/bI MOCTPOCHHS AITOPUTMOB, CIIOCOOHBIX 00ydYaThCcsl Ha
JTAaHHBIX

3aganue 2
Cpeu npeUIoKEeHHBIX 3aa4 MAITHHHOTO O0YUEHHS YKAKUTE 3a/1a4l PErPECCHI
a) Ilouck HEraTMBHBIX OT3BIBOB Ha (DPUIIbM HA CaiiTe KHHOKOMITAHHH
b) Aunropurm ¢unbTpanuu cama
c) Ilpexackasanue cpoka OKyMaeMOCTH MPOEKTa
d) TIIpeackazaHue peIHOYHOUW CTOMMOCTH KBAPTHPHI
e) Ilouck MOLIEHHMYECKUX TPAH3AKIIU

3ananue 3
K 6ubnmorekam ananusa nanHbIX B Python otHOCsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

Kakwe u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 111 Poccnn 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"]

! TIpuBomarcs THIOBBIE BONIPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS NPOBEIEHHS aTTECTALMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT aKTyalW3aldd C YYEeTOM pa3BHTHS HAyKW, OOpa30BaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




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

3amanue 5
OTMeThTe BEpHBIC YTBEPXKACHHUsI 00 alropuT™Me ciydaiHoro yeca - Random Forest
a) UroroBbIM mpeAcKa3aHHEM MOJICNH SBJISICTCS MPEeACKa3aHHe CIy4aHOro JAepeBa
b) Tlapamerpsl st Kaskmoro aepesa (TiryOMHA, MUHAMAIBHOE YHUCIO 0OPAa3IoB B JIUCTE U T.II.) BLIOUPAIOTCS CITyIaitHO
€) Kaxmoe nepeso B jecy mojydaet CiydaifHbli MoqHAO0p JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CAyYaiHBIM 00pasoM
e) Ilpenckasaxue MOIENH - yCPEIHEHHBIC IPEICKA3aHMs JCPEBHEB

3ananue 6
Kakoii aTpuOyT 0TBE4aeT 3a MHHHMAJIbHOE YUCIIO 00pa3LoB B ucTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoit aTpu0yT oTBedaeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeIiCHHs?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTe BEpPHBIC YTBEP)KACHUS O BIMSHHUYU MapaMeTPOB PEIAOLIEro IepeBbs Ha NepeodydeHune
a) Yewm menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHIUS K TEPEOOyICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K IEPEOOYUCHHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOyICHHIO
d) TI'myOuHa nepeBa HUKAaK He BIUSET Ha €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaYeHUE MapameTpa max leaf nodes, TeM MeHbIIIe TCHICHINS K IEPEOOYUCHUIO

3aganue 9

Kaxoit knaccugpukatop He0OX0IMMO UCIIONIL30BATh IS MPEICKa3aHusl pa3Mepa 0100pEHHOT0 KpeauTa Mo 3aJaHHbIM mapameTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh Hcionb30Ban u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeThTE BEPHBIC YTBEPIKIACHUSI O JICPEBbAX PEIICHHH.
a) YeM MeHbIlle CBOUCTBO gini, TeM OJJHOPOIHEE MPUMEPHI B JTUCTE
b) cBoiicTBO gini onpenensieTcst TOIBKO IUIs IMCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yka3pIBaeT Ha KOJIMIECTBO MPUMEPOB B y37ie
d) mnapamertp gini, BO BCEX JIUCTHAX AOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OIIK-10.2: Ucnonp3yer ocHOBHBIE | OOydarommuiics 3HaeT:

METObI u TEXHOJIOTUH | - OCHOBHBIC METOJIbI MAIIMHHOTO O0YYEHUs, IIPOLECCH U CEPBHUCHI IO 00pabOTKe JaHHBIX U
HCKYCCTBCHHOTO HHTEIUIEKTA MJS | BeIpaOOTKE PElICHUH B 001acTH Mpo(ecCHOHABHON ACATSIIEHOCTH;
pCUICHUS TUIIOBBIX 3aJa4 - KOMIUIEKC TEXHOJIOTHUECKHUX PENICHUN, IMUTHPYIOIINH KOTHUTUBHBIEC (QYHKITUH Y€JIOBEKA U

TO3BOJISIIOIIMKA TIPY  BBIMIOJIHEHWW 3aJad  JOCTUTATh pPE3yJbTaThl, COMOCTaBUMBIE C
pe3ynbTaTaMu MHTEIJICKTYaJIbHOU JAeSITeIbHOCTH YEeJIOBEKA,

3amanwe 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITydaifHOM Jiece
a) deM OoJbLIE IEPEBLEB B JIECY, TEM JIyUIle KaYeCTBO MPEeICKa3aHUsI
b) Bpems HacTpoiiku 1 PabOTHI CITyYallHOTO Jieca YBEINYMUBACTCS MPOMOPLHOHANTBEHO KOJMYECTBY AEBEPEB B JIECY.
C) chyvaiiHbIil Jlec IPUMEHUM JUIS PeLeHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM /I PELICHHS 3a1a4 KJIacCupHUKaLuu

3ananue 12
OTMeThTe BepHBIE YTBEPIKICHHS
a) RandomizedSearchCV Haxogut Iydinyr0 KOMOMHALIMIO TAPAMETPOB IS JEpeBa PEIIEHHM
b) RandomizedSearchCV paGoraer GricTpee, yem GridSearchCV
€) GridSearchCV HaxomuT Jydlryr0 KOMOHHAIMIO IIapaMETPOB JUIA JIEpEBa, M3 TEX 3HAUYEHWM MapaMeTpoB, YTO ObLIH
nepeansbl
d) RandomizedSearchCV naer Gosee TouHoe npeackasanue, yeM GridSearchCV




3aganue 13
BeiOepure U3 crmcka 3a1a4u KiacCupuKarum:
a) paszgenuthb 1o GpoTorpaduu KUBOTHBIX Ha KOIIEK U COOAK
b) npeznckasaTh cTOMMOCTD KBAPTHPSI 110 3aaHHBIM ITApAMETPaM
C) pa3uenuth rpubbl Ha ChEITOOHBIE U ATOBHUTHIE
d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

3amanue 14
OTMeTbTe BEpHBIEC YTBEPKICHUS
a) B kadecTBe HepeMeHHBIX s 00y9IeHNUsI AePeBa MOTYT OBITh HCIIOJIB30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIbHBIC
NPU3HAKA
b) epeBbs perienuit MOTYT peruaTh 3a1a4y KiacCH(UKAIMU ¢ IPOU3BOIBHBIM YHUCIOM KIACCOB
€) UYewm meHnsblne 3HayeHue min_samples_leaf Tem Tounee OyayT npeackazaHus Ha TPCHUPOBOYHOH BBIOOpKE
d) UYewm mensbine 3HayeHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus Ha TECTOBOH BHIOOPKE

3aganue 15
Ob6yuaromias Berbopka (X_text, y_test) aTo —
a) BeIOOpKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAIBHBIC TAPAMETPHI JePeBa
b) Bribopka, Mo KOTOPOIl OLICHUBAETCS Ka4ECTBO ITOIYICHHOTO JepeBa PeIICHUH
C) BriOopka, 0 KOTOPOH OCYIIECTBIIASTCS BEIOOP HAMITy4IIeld MOJETIN M3 MHOXKECTBA MOJIeeit
d) MHOXecTBO LeNneBbIX 3HAYCHUH JUTs TaHHOTO Habopa JaHHBIX

3amanue 16
[Tpu 0OyueHNN HEKOTOPOH MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, OJIydeHa OOoJbIIast
pa3HHIa MEKIY 3HAUCHHSIMA METPUK Ha TPEHHUPOBOYHOM U TECTOBOM BEIOOpKax. O 4eM 3TO MOYKET TOBOPUTH?

a) Mogenp nepeobyyena

b) Pacnpenenenne gaHHBIX B TECTOBOM BBIOOPKE CHIBHO OTIMYACTCS OT PACIPEICICHHS B TPCHUPOBOYHOM

€) Moaenpb Hemo000yUYeHA

d) Mogaeip ugeanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeyio)xKeHHbIX KOMOMHALUI HE BBI30BYT OIMINOKY?
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[l1:5,[1,6]]

3ananue 18
Kakwue cTpoku Mo3BOJISIOT 0TOOpaTh S5 MepBhIX CTPOK natadpaiimMa data (MHAEKCHI MOCISI0BATEILHOCTE unces oT O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19

B kaxux ciydasix MOXKeT OBITh NCIIONIb30BaHAa CTyINeHYaTast (QYHKIMS aKTUBAIHN?
a) Omnpenenutsb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IPU0?
b) Omnpenenurs kK KakOMy U3 TpeX KJIAccoB (setosa, vercicolor, verginica) 0OTHOCHTCS HpHC?
C) PaS}IeJ’[I/ITB TEKCThI Ha HeﬁTpaHLHBIC, HETraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TlIpezackasats pa3mep 3apabOTHOM TIATHI CHIEITHAIHCTA MO OTIPEACIICHHBIM MapaMeTpaM.
e) Pasgenuts n300paxkeHHs Ha COJIEPIKAIIE U HE COJICPIKAIIUE OTKPHITHIN OrOHb.

3amanue 20
Kakoe 3HaueHIE MOXKET UMETh B3BEIICHHAS CyMMa BXOJIOB HEHpOHa (10 UCTIOIE30BaHMUS aKTUBAITHOHHOMN ()YHKITU)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. TunoBble 3aJaHUA VISl OLIEHKH HABBIKOBOI'0 00Pa30BaTe/IbHOI0 pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:




Kon 1 HaumeHoBaHue
UHAMKATOpa JOCTIKEHUS O0pazoBartesbHbIA pe3ysIbTaT
KOMIIETeHIIUU
VK-1.3: BeipabaTsiBaet OOyyaronuiics ymeer:
CTpaTeTuio ICUCTBUH AT -BBIOPATh MOJXOSILYI0 METPUKY IJISI OIIEHKH Ka4eCTBA MOZIETH M aJITOPUTMA.
pelIeHus NPUKJIAAHbIX 33134, - arpernpoBaTh, (GUIBTPOBATH, HACTPAUBATh BECA, BEIOMPATH KIIACCU(HUKATOPBI,
UCTIONIB3YS TEXHOJIOTUU KiaccU(UIMPOBaTh, BU3YyaIH3UPOBATh IaHHBIE, CTPOUTH JEPEBbS PEIICHHH C
UCKYCCTBEHHOTO MHTEIIIEKTa UCIIOJIb30BaHUEM S3BIKOB BEICOKOTO YPOBHS ISl PEIICHUS HAYYHO-TEXHUUECKUX 3a]au B
obiacTu podecCHOHAIBHON e TEIbHOCTH; HaBBIKAMU HAIIMCAHUsI HEHPOHHBIX CETEeH s
OIIK-10.2: Ucnons3yet peLIeHUs] HAy9HO-TEXHUYECKHX 3a/1au B 0011acTH CBOeH NPOo(ecCHOHABHOM e TeIbHOCTH;
OCHOBHBIE METOJBI Ml TEXHOJIOTUM | - HABBIKAMHU OOYUYCHHUS MOJICNIU C MCIOJIb30BaHUEM HHCTPYMEHTOB HCKYCCTBEHHOTO
MCKYCCTBEHHOTO MHTEIUICKTA [l | MHTEIUIEKTA.
pELICHNUsI THIIOBBIX 3a/1a4

3amanne 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <pama dammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxakmounte
oubnmmorekn numpy u pandas u mpouTuTe naHHBIE U3 (paiina StudentsPerformance.csv B natadpeiim sp.

[Momyuure pacnpeneneHne YACIOBHIX BEIMYUH qaTtadpeiiMa sp UCTIoNb3ys 0a30BBIe METOIBI BU3yalu3aIiu OndmnoTeku pandas.
Wmnoprupyiite O0ubimoreky Seaborn. Vcmonb3yss uHTepdeiic Ui MOArOHKM PETPECCHOHHBIX MOJENed K  YCIOBHBIM
MOZMHOXKECTBaM Ha0bopa JIaHHBIX BBIBEAMUTE rpadUK yCIeBaEMOCTH 110 MaTEMATHKE M YTEHHIO C Pa3[eJICHUEM IO TI0JTy.

3amanue 22

3arpysute Moaysiu 6ubnuoTek numpay u matplotlib, a Taxxke moaynu 6udanoTeku Scikit-learn, HeoOX0AMMBIE Ik pAOOTHI C JPESBOM
pemiennii. U3 sklearn.datasets parpysute tectoBblit Habop iris. 3yuure CTpyKTypy MoJy4eHHOro Habopa AaHHBIX. B HaGope 150
9K3eMIUIIpoB ("'CTPOK" B MPHUBBIYHOW HAM TEPMHUHOJIOTHH). KakaoMy 3K3eMIULIpPY COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(nnvMHA YammeNnrucTHKa B CM; ITMPUHA YaIlleINCTHKA B CM; IUTHHA JIETIECTKa B CM; ITUPUHA JIeTIecTKa B ¢M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. maHHBI HaOOp TMO3BOJIIET PEIIUTH 3alady KiaccH(UKAIIMH, OTHECCHUS PACTeHHUS "MpHC" MCXOIA M3 IINPUHBI
JICTIECTKOB, IJIMHBI YalIeTNCTHKA U T.J. K OTHOMY U3 Tpex kiaccoB. Co3maiite nemoHcTpatuBHBIA Decision Tree ximaccudukarop,
UCTIONB3Ysl OOHOMMEHHBIA Kiacc W3 OmOnmoreku sklearn m coxpanute ero B mepemeHHyro dt. s pasmencHHs MHOXKECTBa Ha
TECTOBOE€ W TPEHHUPOBOYHOE HCHOJB3yHTE MeTon train test split. OToOpa3ure MOIYYCHHOE IEpEeBO peIIeHHH TrpaduvecKy,
ucnonp3yiite meton plot_tree

3anmanue 23

3arpysute JaHHbIC U3 BCTpoeHHOro Habopa load digits. JlanHbIe npeacTaBistoT co0oi Habop U3 1797 PyKOMHUCHBIX H300paKeHU
uudp pasmepamu 8 Ha 8. Kaxxaas kapTHHKa NpejCTaBlIeHa MacCUBOM M3 64 3HaueHMI LBETa JUIs KaXKAOW SUeiKu M300paskeHusl.
OOyuuTe epeBO pelIeHHUi U MOIyYUTe MIPEACKa3aHie Ha TECTOBOM BhIOOpKe. Busdyanusupyiite npeickasaHue, YKaKUTe TOYHOCTh
JUISL TIOJTYYIeHHOTO JIepeBa.

3aganue 24.

3arpy3ure BCTpOCHHBIN Habop boston.

Habop marHBIX boston mpeacTaBiseT coboii cioBaps ¢ kitodamu data, target, feature names u DESCR. Kirouy data cootBeTcTByeT
MacCHB CIIFICKOB:

{'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 xaxnoii ctpouke 13 urcnoBbIX 3HaYeHUH. Bara 3aiaya HaliTH onrcanue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 win
0.00632) 370 YpOBEHb MPECTYMHOCTH HA YNy HACEICHHUS.

IlocTpoiiTe aepeBO pelieHuA, IPEACKa3bIBAIOIIEEe CTOMMOCTD JKMIIbS [0 UMEIOIIUMCS JaHHBIM. OOpaTHTe BHUMaHUE, CTOMMOCTh
JKHJIbS - BEJIMYHMHA HeTlpepbIBHAs, U iepeBo kinaccudukanun DecisionTreeClassifier Ham He nmogoinér. s npencka3anus 3HaYCHHS
HeneBoii (yHKIIMK HY)KHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce nepeBbs HA JAaHHBIX bOston IO CIIETYIONINM ITapaMeTpaM:

MaKcHMaJlbHas ITyOuHa - ot 2 10 15 ypoBHe#

MHHUMAaJIBHOE YUCII0 TIPO0 11st paszeneHus - ot 2 1o 10

MUHUMAaJIBHOE YMCJI0 Tpoo B ucTe - oT 1 10 10

Orto0pa3uTe Tydlive napameTpsl U JTydiinee AepeBo.

3amanwme 25.

3arpys3ure BCTpPOCHHBINH Habop boston.

M3yunte ocranmpHble aTpuOyThl Kiaccudukatopa. Cosnmaiite Mmogens RandomForestClassifier ¢ 15 nepeBpsiMu m MaKkcUMaIbHON
riryOrHON paBHOH 5 ypoBHIM aiist nanHbIX digits load().

OOyumnTe mosy4eHHYI0 MoJielb. BeimonanTe npesickasanue. [TocunTaiite TOUHOCTH (Score) Ui Jeca.

YKaXuTe TpU CaMbIX BaKHBIX Iapamerpa sl JAEPEeBbEB pEIICHWH B CO3JaHHOM JIECy, HCIOJB3Ys, HalpuMep, aTpuoyT
feature_importances_.

YK-1.3: BeipabatsiBacT OOyuaroniuiicsi BiajeerT:

CTpATETUIO NCHCTBUI s - HaBBIKAMHU HANKCAHUs HEWPOHHBIX CETEH Ui PEIICHHS HAayYHO-TCXHUYCCKUX 3a/a4 B
pemeHns MPUKIaAHBIX 3a/1a4, o0acTu cBoei PO eCCUOHATBHON NEeSITEIBHOCTH;

UCIIONIb3Ysl TEXHOJIOTHU - HaBbIKAMH OOY4YCHUS] MOJENM C HCIOJIb30BAHHEM HWHCTPYMEHTOB HCKYCCTBEHHOTO
MCKYCCTBEHHOTO MHTEJUICKTA MHTEJUICKTA.




OIIK-10.2: HUcnonb3yer
OCHOBHBIE METOJIbI U TEXHOJIOTHH
WCKYCCTBEHHOI'O MHTEIJIEKTa st
pelleHns TUMOBBIX 3aJa4

-HaBbIKaMH OLICHKH Ka4y€CTBa paGOTI)I aJIropuTMa B 3agavdax maccmbnxaunn " perpeccuu.

1.

10.

Ucnonbsyinte ¢dann StudentsPerformance.csv. BoiBegute CTPOKM C AaHHbIMM OOYYAIOLLMXCA, KOTOPbIE HE MPOXOAUaU
noAroToBuTeIbHble Kypcbl (test_preparation_course == None), HO Habpanu xoTa 6bl N0 ogHOMY M3 TecToB (ntobomy)
6onble 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsys metoa Implot() BbiBeanTe rpadmKk ycnesaemocTu no
MaTEMATUKE W YTEHUIO C pa3geieHnem no nony.

Ncnonb3yinte dain StudentsPerformance.csv. BoiBeaute CTPOKM € AaHHbIMM 06yyatowmxca, HabpasLuMx B cymme 3a Tpu
Tecta 6onbwe 250 6annos. Umnoptupyiite bubanoteky Seaborn. MokaxmTe Ha rpaduke cpegHuii 6ann No matemaTmke
ONA AEBYLUEK U IOHOLLEN B 3aBUCMMOCTM OT YPOBHA 06yyeHus.

OnpeaennTte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NapameTpam: AJMHa YallenCcT1Ka,
LWMPMHA YaLIeNNCTUKa, O/IMHA NIeNecTKa U LWWPKMHa enecTKa. 3arpysute moayam 6ubnmorek numpay u matplotlib, a Takxke
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl c¢ gpeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLUEHU CO CneayoWwmMm NapameTpammn: MakCcMmanbHana rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNCI0 06BEKTOB B ncTe - 4. OTOO6pa3nTe NOYy4EHHOE AEPEBO PELLUEHUI rpadUyecKn, UCNOIb3YITE METOL,
plot_tree. BbinoNHUTE NpeAcKa3aHMe OTHOCUTE/IbHO KacCoB, K KOTOPbIM NPUHAANEXKAT AaHHbIE 13 TECTOBOW BbIOOPKMU.
Onpeaennte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenncTuKa,
LWMPMHA YaWeNnCTUKa, AJIMHA IenecTKa U LWMPUHa nenecTKka. 3arpysunte moayam bubanotek numpay u matplotlib, a Takke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ans paboTbl ¢ gpeBom peuweHuin. M3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3gaiTe AepeBo peLIeHUI CO CNeayoWMMMN NapameTpaMm: MakCMMaibHOE KOJIMYECTBO Y3/108B - 3,
MWHMMaNbHOE YMCIO OBBEKTOB A/1A pasgeneHua ancta - 6. OTobpasnTe NosyvyeHHOE AEPEBO pelleHul rpaduyecki,
ncnonbsyite metog plot_tree. BbinosHUTe NpefcKasaHNWe OTHOCUTE/IbHO KIACCOB, K KOTOPbIM MPUHAA/IEXKaT AaHHble U3
TecToBOM BbIGOPKY.

OnpeaennTte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenncTrKa,
LWMPMHA YaWeNnCTKa, AJIMHA IeNecTKa U LUMPUHaA AenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbli Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier c 10 gepeBbAmMU. BbinoNHUTE NpeackasaHue
OTHOCUTE/IbHO K/acCcoB, K KOTOPbIM MPUHAA/NeKaT AaHHble U3 TecToBOW BblIBOpKW. MocunTaiiTe TOYHOCTL (score) ans
Nosy4YeHHOW moaenu.

3arpy3suTte moaynn 6ubnmotek numpay u matplotlib, a Takke moaynn 6ubnnotekn Scikit-learn, Heobxogumblie ana
paboTbl ¢ gpesom peweHnit. U3 sklearn.datasets 3arpysute TectoBbi Habop iris. Co3pante M obyuute Moaesnb
RandomForestClassifier c makcumanbHow rnybuHol aepesbes - 7. BbinoaHWUTe npeacKkasaHWe OTHOCUTENIbHO K/1acCcoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) Ana NoNyYEHHON Mogenu.
MmnopTupyite Habop gaHHbIX load_digits, cogepskawmin 1797 nsobparkeHnit pyKonucHbix undp pasmepammn 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBbIN B Nponopumn 85/15.

Busyanusupyiite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.

MocTpoiiTe HEMPOHHYIO CETb, COCTOSALLYHO U3 TPEX C/I0EB: BXOAHOTO, CKPLITOTO U BbIXOAHOTO. BbINOAHUTE NpeacKasaHue 1
OLLEHUTE ero KayecTso.

MmnopTtupyiite Habop paHHbIX load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX CIOEB: BXOAHOIO, CKPbITOrO U BbIXOA4HOTO. BbinoNHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.

Hanuwwute knacc Neuron, BbINOJHAOWMN GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABaTbCA Beca,
CMeLLEeHNe, 1 3HaYeHMA BXOA0B HeMpPoHa. B KauecTBe GyHKLMM aKTUBALMM UCMNO/b3YATE CUTMOUAY:

T 1te*

Hanuwute Knacc Neuron, BbINOAHAKOWMIA GYHKLMM UCKYCCTBEHHOrO HEMpoHa, Ha BXO4 A0/XHbl NoAaBaTbCsA Beca,
CMeLLEeHMNE, M 3HaYeHUA BXOA0B HellpoHa. B Kauectse GpyHKLMM aKTUBALMMN UCMO/b3YITE rTMNepboanYecKnil TaHTeHC:

2
than(z) = m -1

N R~wWNE

2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIIUXCs K MPOMEKYTOYHOM aTTecCTAlMU

HWckyccTBennslii naTeImekT. OcHOBHBIE TOHTHS .

MamwuHaHOE 00yUeHHeE.

I'my6okoe oOyueHue.

OO0ydeHwne ¢ yauTesneM 1 06e3 yauTers.

OcHOBHBIE TIOHATHUS aHAJIN3a AaHHBIX. JlaHHBIE, MOJIENb, 00paboTKa JaHHBIX.
MeTom0IOTnYeCKUE TIPUHIIMITBI AHATTU3bI JAHHBIX.

Lenu, 3Tamnel, METO/IBI ¥ TEXHUKU aHAJIM3a JaHHBIX.

OunbTpalys rpyNIupOBKa U arperaiys JaHHBIX.




9. Busyanuzanus naHHbIX.

10. Busyanmzanus naHHeix B Phyton.

11. Busyanu3zauums B Pandas.

12. Bubmuoreku Seaborn u Matplotlib

13. Pemaromrye nepeBbsi: OCHOBHBIC TIOHSATHSA.

14. 3apmava xkIaccupUKaIIH.

15. [epeBss pemrennii. OCHOBHBIE TapaMeTpPHI IepeBa.
16. [epeBo pemieHnit B 3a1a91 pErPECCHU.

17. Merox OnmKalIINX COCENE.

18. Konmemnmus cioy4aifHOTO Jeca.

19. Cnyuaiinast BEIOOpKa TPEHHPOBOYHBIX 00pa3IOB.
20. YcpenHeHnue NporHo30B.

21. TIpoGnema mepeoOyueHUs.

22. Tumnsr omuboK: true negative, false positive.

23. Mertpuku kadectBa Mmojenu: Precision, Recall, F1 score.
24, Tectuposanue ROC AUC.

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKIHMY aKTHBALUU HEHpOHA.

28. IlepuenTpoH.

29. OOyucHne HeWpoHa.

30. I'panueHTHBIN CITyCK.

31. JIlpoGiieHue mmiara mpu rpafueHTHOM CITyCKe.

32. CroxacTH4YecKui rpaJIneHTHBIH CITyCK.

33. Mero HAUCKOPEHIIEro CIIycKa.

34. HeiipoHHast ceTb.

35. OpHocnoitHas MOJIEIb.

36. CmepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOUHBII CIOM, CIOH MOABHIOOPKH, TIOJTHOCBS3HEIH CIOMH.
38. LleneBas ¢pyHKUHS.

39. 3amaum pacmo3HaBaHUSA 00pPa30B.

40. Kiaccudukanus 00bEKTOB.

41. Tlouck uzobpaxeHus 1Mo oopasiry.

3. Meroanyeckue MaTepuaJibl, ONpee/siiolue npoueiypy 1 KpUTepUu OLeHUBAHUSA
copMHPOBAHHOCTH KOMIIETEHIMH NIPH NMPOBEJCHNUH IIPOMEKYTOYHOM aTTeCTALHU

KpuTepnu (l)OpM]/IpOBaHI/IH OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHHUIO TECTOBLIX 3agaHui

- OLIEHKa «OTJMYHO» BBICTABISIETCA OOYYaIOLIEMYCs, €CJIM KOJUYECTBO MPABMIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 —90% ot oOuiero 06bEMa 3aJaHHBIX BOIPOCOB;

- OLIEHKA «XOPOIL0» BBICTABISAETCS 00yUarOEeMycsl, €CJIM KOJIMYECTBO MPABUIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obmero o0bEMa 3aTaHHBIX BOTIPOCOB;

- OLICHKa «YydOBJIETBOPHUTEJIbHO» BBICTABISIETCS OOy4arolleMycs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha T€CTOBbIE BONPOCHI —/5—60 % 0T 06111ero 00bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKa «HEeYI0BJIETBOPHUTEJIbHO» BBICTABISETCS OOyYaroIeMycs, €ClIM KOJMYECTBO MPAaBUIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kputepun ¢popmMupoBaHusi OLIEHOK 10 pe3y/JbTATAM BbINOJHEHHUS 3aJaHUH

«OTaAUYHO» — CTaBUTCS 32 PadOTY, BHIITOJIHEHHYIO TIOJHOCTBHIO 0€3 OIMOO0K U HE0UYETOB.

«Xopomuo» — cTaBUTCS 32 PabOTy, BBIMOJHEHHYIO MOJHOCTBIO, HO IIPU HAJMYUU B HEl He Oosee OJHOM
HErpyOoii OIIMOKY ¥ OJTHOTO HeJo4ueTa, He O0Jiee TPeX HEJ0UETOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCA 32 padoTy, eciu 00y4Jarouuiics MpaBUIBLHO BHIMOJIHII HEe MeHee 2/3
BCEU paboTHI WM JOMYCTHI HEe OoJiee OoHOM TpyOOl OMMOKK W ABYX HEIOYETOB, HE Oojiee OAHOU rpy0oil u
oJHOH Herpy0oii ommoOKH, He OoJiee TpeX HErpyObIX OIMIMOOK, OTHON HErpyOoil OMMOKY U JBYX HEAOUETOB.

«Heyn0BJIeTBOPUTEIBLHO» — CTaBUTCS 32 PadOTY, €CIM YHCIIO ONIMOOK W HEAOYETOB MPEBBICHIO HOPMY
IUIsL OLIEHKH «yJOBJICTBOPUTEIHHOY» WIIM NIPABUIBHO BBHIIIOJHEHO MeHee 2/3 Bceil paboThI.

Buowr owuboxk:

- 2pybvle OWUbKU. He3HAHUe OCHOBHbIX NOHAMUL, NPAGU], HOPM, He3HAHUe NPUeMOo8 peuleHus 3a0ay;
OwUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- Hecpybble OUWUOKU: HeMOYHOCIU POPMYIUPOBOK, ONpedeNeHUll; HepayUOHATbHbLL 6b100P X00a PeuleHUs.



- He0ouemvl: HePaAYUOHAbHBLE NPUEMbL BbINOJIHEHUSL 3A0AHUSL;, OMOEIbHbLE NO2PEULHOCU 8 YOPMYIUPOBKE
861860008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OLEHOK M0 3a4€Ty

«3a4TeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHUE OCHOBHBIX Pa3ZelIoB IPOIPaMMBbl M3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (PYHAAMEHTAJIBHBIX MpPOOJieM; MpHOOpena HEeOOXOAMMBIE YMEHHUS U HaBBIKH, OCBOMII
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyYSHHBIX 3HAaHUH, HE TOMYCTUI (PaKTHUECKUX OIIMOOK IPU OTBETE,
JOCTATOYHO IIOCJIENOBATEIbHO W JIOTMYHO M3JaraeT TEOPETUYECKHl Marepuan, JOoIycKas JIMIIb
HE3HAYUTENIbHbIE HApYUIECHUS I10CIE10BATEIbHOCTH U3JI0KEHNS U HEKOTOPbIE HETOYHOCTH.

«He 3a4TeH0» — BBICTaBJISETCS B TOM ClIy4ae, KOrJa CTYACHT AeMOHCTpUpPYET (parMeHTapHble 3HAHUS
OCHOBHBIX Pa3/IelIOB MPOTrPaMMBbI H3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
AK3aMeHyeMoro caabo BbIpakeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHATUTHYECKOMY MBIIUICHUIO, UMEIOTCS
3aTpy/HEHUS B M3JI0)KEHUH MaTepuaia, OTCyTCTBYIOT HEOOXOAMMbIE YMEHHS U HABBIKH, JOMYIICHBI IPpyOble
OIMOKM M HE3HaHWE TEPMHUHOJOTHH, OTKa3 OTBEYaTh HA JOMOJHUTENBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs1 IOTYYEHUS TTOJI0KUTEIBHON OLIEHKH.
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