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1. IEPEYEHb KOMIIETEHIIMM C YKA3SAHUEM 9TAIOB X ©POPMIPOBAHIA
B [NIPOIECCE OCBOEHUA OBPA30BATEJIbBHOU ITPOI'PAMMBI

[Ipouecc m3yuenus: aucuUIUIMHbL «O0pabOTKa €CTECTBEHHOTO S3bIKa M KOMITBIOTEPHOE
3peHue» HaIpaBlieH Ha (OPMUPOBAHUE CIIEAYIOIINX KOMIIETEHIIUH:

Koza u HaumenoBaume
KOMITETCHIINI BBIITYCKHUKA

Kon n HanMeHOBaHME MHIMKATOPA JOCTHKEHUS KOMITE-
TEHIIUN

OIIK-1. CriocobeH mpuMeHSTh
€CTECTBEHHOHAYYHbIE u
OOlIeHH)KEHEPHbIE ~ 3HAHUS,
METOBI MaTEMaTHYECKOT O
aHaJM3a W MOJIEIMPOBaHUS,
TEOPETUYECKOIO u JKC-
MEePUMEHTaJIBHOIO HCCIIeI0Ba-
HUS B MpoeCCHOHATBHON Jie-
ATEILHOCTU

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH, (U3UKU, BBHIYUCIIH-
TEJIbHOM TEXHUKHU U MPOrPaMMHUPOBAHUS

OIIK-1.2. YmeeT pemarh cTaHAapTHBIE MTPOQPECCUOHAIBHBIC
3a/1a4d C MMPUMEHEHUEM €CTECTBEHHOHAYUHBIX U OOIICHHXKE-
HEpPHBIX 3HAHWW, METOJOB MAaTEMaTHYECKOr0 aHaiu3a Hu
MOJICJIMPOBAHUS

OIIK-1.3. Bnageer HaBbIKAMH TEOPETUYECKOTO U IKC-
MEPUMEHTAJILHOTO UCCIICIOBAHUS O0BEKTOB MPOPECCHOHATD-
HOU JIEeATEILHOCTH.

OIIK-2. Cnoco0OeH NOHMMAaTh
MPUHIUIB pabOThl COBPEMEH-
HBIX HMH(OPMAIMOHHBIX TeX-
HOJIOTMM U IIPOrpaMMHBIX
CPEACTB, B TOM YHUCIIE OTede-
CTBEHHOI'O TMPOMU3BOACTBA, H
UCMOJb30BaTh UX IPHU pelle-
HUH 33124 TPOo(heCcCHOHATEHON
NEsTeNbHOCTH;

OIIK-2.1. 3naer nOpUHIUIBI pabOTBl  COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJOTUH U MPOrPAMMHBIX CPEJIICTB, B
TOM YHCJIE OTE€UECTBEHHOTO0 MPOU3BOJICTBA MPH PELLIEHUH 3a-
na4d mpo(ecCHOHATLHOU NesSTeIbHOCTH

OIIK-2.2. YmeeT BbIOMpaTh COBpPEMEHHBIC WH(OPMAIMOH-
HbIE TEXHOJIOTMM W NPOrpaMMHBIE CPEACTBA, B TOM YHCIIE
OTEYECTBEHHOT'O MTPOM3BO/ICTBA MPHU PellIeHuH 3a1a4 mpodec-
CHUOHAJIbHOU JEATEIIbHOCTH

OIIK-2.3. Bnaneer HaBbIKAMH TMPUMEHEHUS COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJOTUH U MPOrPAMMHBIX CPEJIICTB, B
TOM YHUCJIE OTE€UYECTBEHHOTO MPOU3BOICTBA, IPU PEIICHUH 3a-
nad mpo(hecCHOHATLHOU NesTeIbHOCTH

OIIK-7 Crnocoben pa3pabatsl-
BaTh QIITOPUTMBI "
NpOTPaMMBbI, TPUTOAHBIC IS
MPaKTUIECKOTO PUMEHEHUS

OIIK-7.1. 3HaeT OCHOBHBIE A3BIKM IPOIPAMMUPOBAHUS U pa-
00THI ¢ Oa3amMH TaHHBIX, OTIEPAIIMOHHBIE CHCTEMBI H 000JI0U-
KM, COBpPEMEHHbIE IpPOrpaMMHBIE Cpeabl  pa3paboTKU
MH(OPMALIMOHHBIX CUCTEM M TEXHOJIOTUI

OIIK-7.2. YMeeT NpUMEHATh SA3bIKA NPOTrPAMMMPOBAHMS U
paboTel ¢ 0a3aMu JaHHBIX, COBPEMEHHBIE MPOrpaMMHbBIE
cpeabl pa3paboTKH MHPOPMALIMOHHBIX CUCTEM M TEXHOJIOTUH
Il aBTOMAaTU3alu1 OU3HEC-NPOLECCOB, PELICHUs MPHKIIAL-
HBIX 3aJ]ay pa3jIM4yHbIX KJIaccoB, BelEHUS 0a3 IaHHBIX U
MH(OPMAaLIMOHHBIX XPAHUJIIHUILL

OIIK-7.3. Bnageer HaBbIKaMH IPOTrPaAMMUPOBAHMSI, OTIAJKU
U TECTUPOBAHMUSA NPOTOTUIIOB MPOTrPAMMHO-TEXHUUYECKUX
KOMIIJIEKCOB 3a/1a4

3HAHUA,

MaTe€MaTN4CCKOro aHa-

Ko
Ne A HaumenoBanue .
KOMIIe- N Oransl GopMHPOBAHUS KOMITETSHITUH
n/m KOMIIETSHIIHA
TEHITUU
1. OIIK-1 CnocobeH mnpumeHsTs | I Oman — 3namo:

ecrectBeHHOHay4Hble | OIIK-1.1. OcHOBBI MaremaTHKH, (QU3NKH,
n OGH_IGI/IH)KeHepHLIe OCHOBBI BBIYUCIHUTEIBHON TCXHHUKH, OCHOBBI
METO/Ibl | MPOTPAMMHPOBAHUS

2 Oman — Ymemes:
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JiM3a U MOACIUpPOBaA-
HUA, TEOPETHUYCCKOIO
nu SKCIICPUMCHTAJIb-
HOT'0O HCCJIICAOBAHHA B

OIIK-1.2. Pemarp crangapTHble Tpodeccuo-
HAJIBHBIC 33/1a4d C MPUMEHEHHEM €CTEeCTBEH-
HOHAYYHBIX H OGMGHH)KCHCPHBIX 3HaHPII>i,
pemiath MpodecCHOHANbHBIE 3a1a4d C MTOMO-

npodeccruoHaIbLHON IIbI0 METOJ0B MaTEMAaTUYECKOTO aHalu3a U
JeSITebHOCTH MO/IEIUPOBAHUS
3 Oman — Braoemy:
OIIK-1.3. HaBplkaMl TEOPETUYECKOTO U IKC-
MEPUMEHTAIBHOTO HUCCIEI0BaHU OOBEKTOB
po¢eCCUOHATILHOM /1€ TeIbHOCTH
OIlK-2 Cnocoben mnoHumars | I Oman - 3namo:
MIPUHLIMIIBI pab6otsl | OIIK-2.1. IlpuHuunel paboTbl COBPEMEHHBIX
COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTMIM U Mporpamm-
MH(POPMALMOHHBIX HBIX CPEJCTB, B TOM YHUCII€ OTEYECTBEHHOIO
TEXHOJIOTH U | IPOM3BOJICTBA IMPHU PEIICHUU 3adad mpodec-
IPOTrpaMMHBIX CHOHAQJIBHOM JeSIT€IbHOCTH;
CpEeIICTB, B TOM 4HUCIE | 2 Dman - Ymemo:
OTEYECTBEHHOIO OIIK-2.2. BeiOupats coBpeMeHHbIe HH(pOpMa-
IPOM3BOJCTBA, M MC- | IMOHHBIC TEXHOJOTUM M IPOrPAMMHBIE CPEI-
monmp3oBaTh WX mpu | CTBA, B TOM YHCIIE OTEHECTBEHHOTO POU3BOA-
pemennn 3ajau mpo- | CTBA MPY PEIEHMH 38514 npo¢ecCHOHATILHON
. JESITENIbHOCTH;
q)eCCHOHaH_LHOH M3 Dman - Braoeme:
TETRHOCTH, OIIK-2.3. HaBblkaMu IPUMEHEHUS] COBPEMEH-
HbIX MH(GOPMALMOHHBIX  TEXHOJOTMH U
IIPOrPaMMHBIX CPEACTB, B TOM YHCIE OTeYe-
CTBEHHOI'O NPOM3BOJCTBA, IPU PEUICHUH 3a-
Ja4y podecCHOHANTBHOM NesITeIbHOCTH.
OIIK-7 Cnocoben paszpabatel- | [ Oman — 3uams.

BaTb  AJITOPUTMBI U
mporpamMmsl, IPUTOO-
HBIC JUIA IPAKTUYC-
CKOT'O IMPUMCHCHUA

OIIK-7.1. OcHOBHBIE S3BIKH IPOIPAaMMHUPOBA-
HUS, OCHOBBI paboThl ¢ Oa3aMu JaHHBIX, OIle-
palMoOHHbIE CUCTEMbI U 000JI0UYKH, COBPEMEH-
HBIE TPOTPaMMHBIE  Cpeasl  pa3pabOTKH
MH(POPMALIMOHHBIX CHCTEM M TEXHOJIOTH

2 Oman — Ymems:

OIIK-7.2. IlpuMeHATH A3BIKM MPOrPAMMHUPO-
BaHUS, TPUMEHSITh TEXHOJIOTHH paboThl ¢ Oa-
3aMH  JAaHHBIX, TPHUMEHATH COBpPEMEHHBIC
MporpaMMHBIE Cpeabl pa3padoTku wHOpMa-
IIMOHHBIX CHCTEM U TEXHOJOTHH JJis aBTOMa-
TU3alUUd OW3HEC-TPOIIECCOB, PEIIEeHUs MpH-
KIAIHBIX 33/1a4 Pa3UYHBIX KIIACCOB, MPHUMeE-
HATh TEXHOJIOTUM BeleHHs] 0a3 JaHHBIX U
WHGOPMALIMOHHBIX XPAHUITHUIIL

3 Oman — Brnaoemy:

OIIK-7.3. HaBplkamMu nIpOrpaMMHUpPOBaHUs,
OTIIaAKM W  TECTUPOBAHUS  MPOTOTHIIOB
IPOTPAaMMHO-TEXHUYECKUX KOMIUIEKCOB 33,124
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2. TIOKA3ATEJI Y KPUTEPUU OLIEHMBAHU S KOMITIETEHLIVIA HA PA3JIMYHBIX
OTAITAX UX ®OPMHUPOBAHN:, OIITMCAHUE IKAJI OHEHVMBAHWA

= Kputepun onieHnBaHus
Ne | Hammenosa- KOMIIETEHIIHIA IIxana
n/m 5] % HHC KOMIIE= Ha pa3JInYHbIX dTanax OLICHUBAHHUS
X = TEHIUU
S dbopMHpOBaHUS
2
1 | OIK-1 | Cnocoben 1 Oman — 3namo: «OTJIMYHO»
IIPUMEHSATH OIIK-1.1. OcHoBel | 1. 'myGokoe  u  mpodHOe
€CTECTBEHHO- | MaTeMaTHKH, ¢bu3uky, | ycBOCHHE IPOrpaMMHOTO
Hay4YHBIE U | OCHOBBI BBIUYMCIHMTEIHHON | MaTepHana.
oO0IIEenHXKe- TEXHUKH, OCHOBBI | 2. 3HaHue MMaKeTOB
HEpHbIE  3Ha- | IPOrPaMMHUPOBAHUS MPUKIATHBIX TPOTPaMM
HHUS, METOIEI | 2 Dman — Ymems: 3. 3Hanue OCHOBHBIX
MaremaTuye- OIIK-1.2. Pematp | NpUHIUIIOB IIOCTPOEHUS
CKOI'0 aHaJM3a | CTaHJapTHbIE NpodeccHo- | aKETOB MIPUKIIATHBIX
U MOJEITUPOBA- | HAJIBHBIE 33Ja4u C IPUMeE- | IPOrPaMM.
HHs, TEOPETH- | HCHUEM eCTEeCTBEHHOHAy4- | 4. 3HaHME OCHOBHBIX 3aJa4
YECKOI'0 M 3KC- | HBIX M OOLIEMHXEHEPHBIX | MPHUKIAJHBIX IPOrPaMM.
NEePUMEHTAb- | 3HaHWH, pemarb mpodec- | 5. CBoboaHOE BJIaJICHUE
HOTO MCCIEIO- | CHOHAIbHBIE  3aJayd ¢ | IaKeTaMu MIPUKIIATHBIX
BaHUs B IIPO- | MOMOIIBIO METOJIOB | IPOrpamM.
deccuonanb- MareMaTtudeckoro ananumsa | 6. TogHOCTB u
HOW  JIeATENb- | U MOJCITUPOBAHHUS 000CHOBAHHOCTbH BBIBOJIOB.
HOCTH 3 DOman — Braoems: 7. be3ommbounoe
OIIK-1.3. HaBeikamMu T€O- | BBIIIOJIHEHHUE  IIPAKTUYECKOI'O
peTUYeCcKOro " 9KC- | 3alaHHuA.
nepuMenTanpHoro uccie- | 8. Touwnsle, TIOJTHBIE u
JIOBaHUS OOBEKTOB IpPO- | JIOTHYHBIE OTBETHI Ha
(ecCHOHANLHOM JeATeNb- | JOIOIHUTEIbHBIE BOIPOCHL.
HOCTHU
2 | OIIK-2 | CrocoGen 1 Dman - 3namo: «XOPOLIO»
MOHUMATh OIIK-2.1. IIpunuumnsr pa- 1. Xopouee 3HaHHC

MPUHITUIIBL pa-
0O0TEI
COBPEMEHHBIX
uHdopmaIu-
OHHBIX TEXHO-
JIOTHI u
MPOrPaMMHBIX
CPEJICTB, B TOM
YHCIIe
CTBEHHOI'O

OTCUYC-

IIPOU3BO/ICTBA,
U HUCHOJB30-
BaTh WX IIpH

00THI COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHO-
JOTUA W  MPOrpaMMHBIX
CpPEICTB, B TOM YHUCIIE OTe-
YECTBEHHOI'O  IPOU3BOJ-
CTBa IPH PEIICHUH 3a]1a4
npodecCUOHATBHON  Jiesl-

TCIBHOCTH,

2 Oman - Ymemn:

OI1K-2.2. Bri6upath
COBpEMEHHbIe HH(pOpMa-
[IMOHHBIE TEXHOJOTHU U
IpOTpaMMHBIE CPEJCTBA, B
TOM 4YHCJE OTEYeCTBEH-

MIPOrPaMMHOTO MaTepHalia.
2. HexocraTouHo ITOJTHOE
U3JIOKEHUE  TEOPETHYECKOTO
BOMpOCa  DK3aMEHAIIMOHHOTO
ounera.

3. Hannune HE3HAYMTENBHBIX
HETOYHOCTEH B YMOTpeOJICHUN
TEPMHUHOB, KJIacCUDUKAIUIA.

4. 3HaHue OCHOBHLIX ITAKETOB
NPUKIIAJHBIX TIPOTPaMM

5. HemomaoTa

MPEJICTABICHHOTO
WJUTFOCTPATUBHOTO MaTepHalia.
6. ToyHoCTb u

000CHOBAaHHOCTE BBIBOJIOB.
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pemeHun  3a-
nad npodeccu-
OHaJIbHOU nes-

TEIIHLHOCTH;

HOTO TPOU3BOJICTBA TIPH
pemeHuu 3amad npodec-
CHOHAJIBHOW  JIESITEIBHO-
CTH;

3 DOman - Braodemo:

OIIK-2.3. HaBblkamu npu-
MEHEHHSI  COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHO-
JOTMH ¥  TNPOrpaMMHBIX
CpPEJICTB, B TOM YHCJIC OTE-
YEeCTBCHHOTO  MPOM3BOJI-
CTBa, MPU PEIICHUHU 3aja4
npodeccuoHanbHOM  Jes-
TEILHOCTH.

OIIK-7

Cnoco0OeH pas-
pabaThIBaTh
QITOPUTMBI |
[IPOTPaMMBlI,
HPUTO/IHBIC
IJI1 IpaKTU4C-
CKOTO TpHUMe-
HCHUA

1 Oman — 3nams:
OIIK-7.1. OcHoBHBIE
S3BIKH  TPOTPAMMHPOBa-
HUs1, OCHOBHI paboTHI ¢ Oa-
3aMH JAHHBIX, ONEpPalMOH-
HBIE CHCTEMBI U 000JI0YKH,
COBpPEMEHHBIE TPOrPAMM-
HbIE Cpenbl pa3paboTKu
WH(GOPMAIMOHHBIX CHCTEM
W TEXHOJOTHI

2 Oman — Ymemu:

OIIK-7.2. [IpumeHsTH
S3BIKH  TIPOTPAMMHPOBa-
HUS, TPUMEHATH TEXHO-
jgoruu paboTel ¢ Oazamu

JTAHHBIX, IPUMEHSTh
COBPEMEHHBIC TPOTPAMM-
HbIE Cpelnbl pa3paboTKu

WH(POPMAITMOHHBIX CHCTEM
¥ TEXHOJIOTHH JIJIsT aBTOMa-
TH3auu  OW3HEecC-TpoIec-
COB, pCIICHUS TPUKIAI-
HBIX 3aJa4  Pa3IUYHBIX
KJIACCOB, NMPUMEHSATh TeX-
HOJIOTHHU BeneHus 06a3 naH-
HBIX U MH(POPMAIIMOHHBIX
XPaHHUJIHIIL

3 Oman — Braoems.
OIIK-7.3. HaBrikamu
IPOrpaMMHUPOBAHUsS,  OT-
JaAKH W TECTUPOBAHHS
IIPOTOTHIIOB MPOrPAMMHO-
TEXHUYECKNX KOMIIIEKCOB
3a1a4

7. JlormuHoe W3JI0)KEHHUE
BOIpoOCa, COOTBETCTBUE
U3TI0KEHUST HAYYHOMY CTHITIO.
8. Herpybass ommbka mnpu
BBITIOJTHEHHH ~ MIPAKTHYECKOTO
3aJlaHusl.

9. IlpaBUsbHBIE OTBETHI

JIOTIOTHUTEIIbHbIE BOIPOCHI.

«YOBJIETBOPUTEJIBHO»

1. IToBepXHOCTHOE YCBOEHHUE
MPOrpaMMHOTO MaTepHaa.

Ha

2. Henocratouno IIOJIHOE
U3JI0)KEHUE  TEOPETHUECKOTO
BOIIpOCa  DK3aMEHAIMOHHOTO
ouiera.

3. 3arpyaHeHue B
MPUBEJICHUU MIPUMEPOB,
MTOATBEPIKIAFOIIIHNX

TEOPETHUECKUE TIOJIOKECHHUS.
4. Hanunune HETOYHOCTEH B

yHoTpeOieHNH TEPMUHOB,
KJ1accupuKammid.
5. Heymenue YETKO

c(OpMYITHPOBATH BHIBOJIBI.

6. OtcyTcTBHE HABBIKOB
HAYYHOT'O CTHIISI M3JIOKCHHUS.
7. I'py0Oas omuoKa B
NPaKTUYECKOM 3a/IaHUH.

8. Herounble = OTBETHI
JIOTIOJTHUTEITHHBIE BOIIPOCHI.

«HEYIOBJIETBO-
PUTEJIBHO»

Ha

3HAYUTEILHOMN
MIPOTPAMMHOIO

1. He3nanue
4acTu
MaTepuaia.
2. HecnocoOHOCTh TpHUBECTH
MPUMEPBI MAaKEeTOB
MPUKIATHBIX IPOTpaMM

3. Heymenue BBIJICIUTH
[JIaBHOE, CJeJaTh BBIBOJBI U
0000111eHuSI.

4. I'pyOble  ommbOKu  mpu
BBITIOJTHEHHH  MIPAKTHYECKOTO
3aJJaHusl.

5. HempaBuiibHbIE OTBETHI HA
JIOTIOTHUTEJIbHbIE BOIPOCHI.
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3. THUIIOBBLIE KOHTPOJIBHBIE 3A TAHW A NI MHBIE MATEPHUAJIBI,

HEOBXOJIMMBIE JIJIS1 OLIEHKY 3HAHUIM, YMEHUI, HABBIKOB U (MJIN) OITBITA

JNEATEJIBHO XAPAKTEPU3YIOIUX STAIIbI ®OPMHUPOBAHU A KOMITETEHLIUIA

B ITPOIIECCE OCBOEHV S OBPA30BATEJILHOM ITPOI'PAMMBI

13TAIl - 3HATH

Nk =

el S

o

TeMbl 17151 IOATOTOBKM K YCTHOMY OMpPOCY:

Tema 1. OcHOBHBIE 3Talbl U HAMIPABJICHUS UCCIICAOBAHUMN B 00JIaCTH CHCTEM HCKYC-
CTBEHHOI'O MHTEJIJIEKTA
DTarbl Pa3BUTHSI CHCTEM HCKYCCTBEHHOTO MHTeuiekTa (MI).
OcCHOBHBIE HalpaBJIEHUs pa3BUTHS UCCIIEJOBaHUI B 00JaCTH CUCTEM UCKYCCTBEHHOT'O MH-
TEJUIEKTA.
Big Data. OcobenHocTH paboThl ¢ OOIBIIUMH JaHHBIMH.
W3sneuenne 3nanui. Marerpauys sHanui. basel 3Hanui. [Ipumepst.

Tema 2. OcHOBBI MaTMHHOTO O0YYEHHUS U aHAJIN3a JaHHBIX
OcHOBBI IPOrpaMMUPOBAHUS IS 33]1a4 aHAJIN3a JaHHBIX.
bubnuorexu Python myis ananusa naHHBIX.
W3ydenue oTaenbHBIX HANpaBleHUH aHanu3a AaHHbBIX. OOyueHHne «C yuyuTenem», «0e3 yuu-
TENA», «C MOAKPEIUICHUEM).
Pemienue 3aau kinaccudukanum, KiacTepu3aliy, perpeccuu.

Tema 3. Heliponnslie cetu
[Tpunuun padotsl Mo3ra. McTopust OTKpbITHS HEHPOHOB U HEHPOHHBIX CETEH.
HckyccTtBeHHbIe HelipoceTH. CXeMbl U TPUHITUT PaOOTHI.
[TonHoCBsI3HBIE HEMpOoHHbIE ceTH. OTHOCIOWHBIA U MHOTOCIONHBIN EPCENTPOH.
['myGokoe oOyueHue.
PaznuyHble apXUTEKTYpBl HEUPOCETEN.

Tema 4. O6paboTKa €CTECTBEHHOTO SI3bIKA
W3zBneuenue nnpopmanuu. MaGopManmoHHbIN MOUCK.
AHanu3 BeICKa3bIBaHUHU. AHAIN3 TOHAIBHOCTH TEKCTA.
BomnpocHo-oTBeTHBIE cucTEMBI. ['eHepUpOBaHKe TEKCTa.
EcTecTBeHHO-S13bIKOBOM HHTEPDEIiC.

Tema 5. KomnbsroTepHOE 3peHUE
BBenenne B KOMIBIOTEPHOE 3PEHUE.
Pacno3naBanue n3o0paxenuit moapmu. [Ipu3Haky s KaTeropu3anuy N300paKeHHH.
Bosmoxxknoctu 6ubmmotexkn OpenCV. Mamunnoe o0ydenne B OpenCV.
ApXUTEKTYpbI HepoceTel AJis paclio3HaBaHUs N300paXKeHHI.

2J0TAIl - YMETH

KommnuiekT npakTuyeckux pador
[IpakTuyeckune paboThl U CEMUHAPBI CIyXkaT A padOThl CTYAEHTOB HaJ y4eOHBIMU 3a-

JadyaMu C OCJIbIO BBIpa6OTKI/I " 3aKPCIUICHUA MPAKTUYCCKHNX HABBIKOB.
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Tema 1. OCHOBHBIC 3Tallbl U HaIllpaBJICHUA HCCIeJOBaHUM B 00JIaCTH CHCTEM HCKYC-
CTBCHHOI'O MHTCJIJICKTA.

3aaHue: U3y4eHHe OCHOBHBIX CTIOCOOOB MPECTaBICHUS JAaHHBIX: MPOIKIIMOHHbBIE MOJIe-
JIM, CEMaHTUYECKUE CEeTH, (ppeiimBbl.

Hcnonp3yst COOTBETCTBYIONINE AYTH MOCTPOUTh CEMAHTHYECKYIO CETh (110 BapHaHTaM):
1. 'eorpacuu perunona. Jlyru: rocyaapctBo, CTpaHa, KOHTUHEHT, IIHPOTA.
2. IIpouenypsl MOKCKa MOJE3HBIX UCKONIAeMbIX. Jlyru: HAMNMEHOBAaHNE UCKOIAEMOT0, pacIio-
JIOKEHHUE MECTOPOKACHUS, ITyOUHA 3aJIeraHusl, METO/IbI JOOBIUH.
3. Pacnipenenenust mpoayKToB 10 MarasuHaM. Jlyru: ICTOUYHUK CHaOKeHUsI, HANMEHOBAHHE
MPOIYKTa, CIOCOO TPAaHCTIOPTHPOBKU, KOHEUHBIH MMyHKT TPAHCIIOPTUPOBKH.
4. OnpeneneHue NpUHAAICKHOCTH )KUBOTHOTO K ONPEICIECHHOMY BUIY, THILY, ceMeicTBy. Jlyru:
MECTO OOMTaHUs, CTPOCHHE, OCOOCHHOCTH TIOBEJICHUS, BUI TUTAHUSI.
5. Knaccudukanuy nuieBbIx NpoayKkToB. Jlyru: HauMeHOBaHUE MPOIyKTa, COCTABIISIOIINE
YacTH, CII0COO MPUTOTOBIICHUS, CPOK XPAHEHUS.
6. Pacmo3naBanue tumna koMmpioTepa. [[yru: ctpaHa u3roToBUTENb, CTaHIAPTHAS KOH(GUTYpa-
1usi, 00JacTh MPUMEHEHUS, UCIIONIB3yEeMOe ITPOrpaMMHOE 0OecTieueHue.
7. Uepapxuueckoit ctpyktypsl B/1. Jlyru: cucrema, coctosiHne, Ha3HaYCHUE, B3aUMOJICHCTBUE
COCTaBJISIOLIUX.

Tema 2. OcHOBbI MAIIMHHOTO O0y4YeHHS U AHAJIN3A JAHHBIX
1. 3amanue: U3y4duTh OCHOBHI MporpaMMmupoBanus Ha Python. OcHoBHBIE OMOMTMOTEKN MAIITH-
HOTO OOy4eHHUS.

Brinonnenue 3aganus Ha teMy «JIuHeiiHas perpeccus»q|
[TocranoBka 3amauny|
Heob6xoaumo npecka3piBaTh JOX0 OT MPOAAKH MOPOKEHOT'O B 3aBUCUMOCTH OT TEMIIEPATYPbI
BO3/1yXxa. MBI ipenmnonaraeM, 4To JUHENHHas perpeccus Mo3BOJIUT PEIIUTh 3Ty 3aJady.
[ar #1: umnopt 6ubanoTeKy
import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns

[ar #2: umnopt natacera¥

3arpyxaeM B Colab c¢ mmcka IIK.

from google.colab import files
files.upload()

cosnaeM oOBeKT - maTadperm - musa Colab

# IceCream = pd.read csv("IceCreamData.csv")
# cuntbiBaeM nepsble 10 3HaUEHMI
IceCream.head (10)
Out[5]:
TemperatureRevenue
0]24.566884 [534.799028
1[26.005191 [625.190122
2R7.790554 [660.632289
3R0.595335 [487.706960
4111.503498 [316.240194
5l14.352514 |367.940744
6
7
3
&)

H o W 3

13.707780 [308.894518
30.833985 [696.716640
0.976870 55.390338
31.669465 [737.800824
In [6]:

# cuuTEHBaeM nocjenuve 10 3HaueHUN
IceCream.tail (10)
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TemperatureRevenue

490[23.824922 [584.399945
491134.472169 [809.352520
492(23.056214 |[552.819351
493[14.931506 [377.430928
494025.112066 [571.434257
495[22.274899 [524.746364
496[32.893092 [755.818399
497012 .588157 [306.090719
49822 .362402 [566.217304
49928.957736 [655.660388

# OCHOBHEIE CBeIEeHMS ONMCATEJILHOM CTAaTUCTUKM: KOJI-BO, CpenHee, CpelHeKBaIpaTu-
yeckoe OTKJIOHEHUE,

# MMHMMaJIbHOE SBHaudeHue

IceCream.describe ()

TemperatureRevenue
count500.000000 [500.000000
mean [22.232225 |[521.570777
std [8.096388 175.404751
min [0.000000 10.000000
25% [17.122258 [405.558681
50% [22.392791 [529.368565
75% [27.740674 |642.257922
max [45.000000 [1000.000000
# TO Xe, HO IO OTIEJIbHOMY CTOJOLY

IceCream|'Temperature'].describe ()
out[8]:

count 500.000000

mean 22.232225

std 8.096388

min 0.000000

25% 17.122258

50% 22.392791

75% 27.740674

max 45.000000

Name: Temperature, dtype: floaté64
In [9]:

# momydyaeM KpaTKMe CBeIeHMs O IaHHEX
IceCream.info ()

RangeIndex: 500 entries, 0 to 499

Data columns (total 2 columns) :

Temperature 500 non-null float64

Revenue 500 non-null float64

dtypes: float64(2)

memory usage: 7.9 KB

llar#3: Buayanmmuzaumsa naracera]
https://coincase.ru/blog/47592/9

# cTpouM TMOPUIOHBI OBYMEPHBM I'Paduk
sns.jointplot (x='Temperature', y='Revenue', data = IceCream, color = 'gray')
Out[10]:

<seaborn.axisgrid.JointGrid at 0x19761326ef0>
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] 10 0 0 L
Temperature

# Bropoit cnocot

sns.pairplot (IceCream)

# mmarpamMma paccesHUs C OOINOJIHMTEJIbHOM HAJIOXEHHOM JIMHMEN perpecCun
sns.lmplot (x="'Temperature', y='Revenue', data=IceCream)

o 0 o ° 00 1000
Revenue

llar #4: pasbuenue maTaceTa Ha OOyUaAKIyld M TECTOBYIO BEOOPKYT
In [13]:

y = IceCream|['Revenue']
In [14]:
X = IceCream|[['Temperature']]
In [15]:
X
Out[1l5]:
Temperature
0 [24.566884
1 [6.005191
0 [27.790554
3 [20.595335
4 [11.503498
5 [14.352514
49822 .362402
499[28.957736

500 rows x 1 columns

In [16]:

# munopTupyeMm QyHKUMO train test split

from sklearn.model selection import train test split

In [17]:

# oymxuma train test split npmHmmMaer aprymenTe X train, X test, y train,
y test

# BHYTpM 3amaeM MPOLIEHT TEeCTOBOM BHOOPKM (0BbuHO 25% mim 20%)

X train, X test, y train, y test = train test split(X, y, test size=0.25)
In [18]:

X train

Out[18]:

Temperature
462(12.123014
489126.964217

210[22.387604
487[32.632858
17 [42.515280
406[17.997015

41727.516646
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375 rows x 1 columns

llar #5: oByuenue Momesm{

In [19]:

# npoBepuM pPas3MEPHOCTH

X train.shape

Out[19]:

(375, 1)

In [20]:

# mMIOpPT MeTOma JMHEMHOM perpeccum

from sklearn.linear model import LinearRegression

In [21]:

# Cremymoumasa omnepaumsa co3maéT nepemMeHHyio model B kauecTBe skzeMmisgpa Linear-
Regression.

# OnumoHaJIbHBIE IapaMeTpH kjlacca LinearRegression:

# fit intercept - sjmormueckmit (True Ho yMOJYaHUIO) [IapaMeTp, KOTOPEIN pemaeT,
# BEUMCISATHE OTPE3OK by — oT 0 HO peasyibHHEX HaYaJIbHEIX 3HaueHuy (True) wiam
paccMaTpMBaTh €I'0 KakK paBHEM HyJo (False).

# normalize - mormueckutt (False mo yMOJNUaHMO) IapaMeTp, KOTOPEM pemaer,

HOPMaJIM30BaTh BXOIHEIE IepeMeHHHEe (True)
# mnm "Her (False).

regressor = LinearRegression(fit intercept = True)
In [22]:

# ofOyueHMe MOIEJIM — BHUMCIIeHME KO2QOUIIMEeHTOB
regressor.fit (X train,y train)

Oout[22]:

LinearRegression (copy X=True, fit intercept=True, n_ jobs=None,
normalize=False)

In [23]:

# neuvarTs KO3OOULMEHTOB

print ('Linear Model Coefficient (m): ', regressor.coef )
print ('Linear Model Coefficient (b): ', regressor.intercept )
Linear Model Coefficient (m): [21.428219506]

Linear Model Coefficient (b): 44.69044402743077

llar #6: TecTtupoBaunme wmomesmJ

In [24]:

y_predict = regressor.predict( X test)

y_predict

Oout[24]:

array([441.29165419, 797.2527597 , .., 654.03543779,
732.6880014 1)

In [25]:

y test

out[25]:

164 726.233771

96 474.749392

108 643.788331

169 773.924755

Name: Revenue, Length: 125, dtype: float64d

In [26]:

plt.scatter (X train, y train, color = 'gray')

plt.plot (X train, regressor.predict (X train), color = 'red')
plt.ylabel ('Revenue [dollars]')

plt.xlabel ('Temperature [degC]"')

plt.title ('Revenue Generated vs. Temperature @Ice Cream Stand(Training
dataset) ')

out[26]:

Text (0.5, 1.0, 'Revenue Generated vs. Temperature @Ice Cream Stand(Training
dataset) ')
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Revenue Generated vs. Temperature @lce Cream Stand(Training dataset)
1000

800

600

Revenue [dollars]

400

0 10 20 0 0
Temperature [degC)

CamocrosiTesbHasi padora no teme "Jluneiinas perpeccus"
Ycaosue 3aganue:
Bbl sBrsleTech KOHCYNBTAaHTOM KPYITHOTO MPOW3BOIUTENs aBTOMOOUieil. Bam Obl1o mopyueHo
pazpaboTarh MOJIEeIb ISl IPOTHO3WPOBAHUS BIMSHHS YBEIHMUCHHUS MOIIIHOCTH aBTOMOOWIIA (J1.C.)
Ha YKOHOMHUIO TOIIUBA (mpoder Muib Ha ramion (MPQ)).
Bbl coGpanu nanHbie:
He3zaBucumas nepemeHHast X: MOIIHOCTb TPAHCIIOPTHOI'O CPEJICTBA B JIOIIAIUHBIX CHJIAX.
3aBucumas nepemennas Y: IIpoGer mwib Ha ramuion (MPG).
3amanmue:
[0 aHAJIOTHH C TaOOPaTOpHON pabOTOM, B KOTOPOH pacCUUTHIBANIACH MPUOBLITL OT MPOJAKH MO-
POKEHOr0 B 3aBUCUMOCTH OT TEMIEPATYpPbl BO3yXa, IPOAHAIU3UPYITE MOIyUEHHBIE JTAHHBIE,
BU3YaAJIM3UPYHTE UX U TIOCTPOITE MOJIeNb JINHEHHO perpeccuu. Mcnonb3yiite natacer u3 daiina
FuelEconomy.csv.

Tema 3.

Hanucanue pedepata sBisieTcs 00s3aTeNbHBIM 3JIEMEHTOM pabOTHl CTYAEHTOB B paMKax
OCBOCHHS TUCIUTLTHHBI «O0paboTKa €CTECTBEHHOTO S3bIKa U KOMIIBIOTEpHOE 3peHue». Pedepar
(ot nat. «refero» - nokmagBIBat0, COOOIA0) - 3TO CAMOCTOSATENbHASL UCCIIE0BATENbCKas paboTa,
B KOTOPOW aBTOp pacKphIBAeT CyTh MUCCIEAyeMON MPoOIeMbl; TIPUBOJUT pa3iNyuHble TOUKH 3pe-
HUS, a Takke coOCcTBeHHBIE B3N AbI He Hee. Conepxanue pedepara T0JKHO OBITh JIOTUYHBIM;
U3JI0’)KEHUE MaTepuana HOCUT MPOOJIEMHO-TEMAaTHYECKUI XapaKTep.

Tembl 111 pedepaTos:

Krnaccudukanus u Buapl HEHPOHHBIX CETEH.

Mertob! yckopeHHs 00yueHHs] HeHPOHHOM ceTH.

MHoOrocnoiHbI€ MOJHOCBSI3HBIE HEHPOHHBIE CETH.

Heiiponnsie cetu /1 0OHapYy>KEHHsI BPEIOHOCHOTO IPOTrPaMMHOI0 00ECTIEYESHHUSI.
Heiiponnsie cetu nms aHanuza (UHAHCOBOTO PBIHKA.

HelipoHHsle ceTu 11 paclio3HaBaHUs TEKCTOB U roJIoCa.

CBeprouHble HEWpOHHBIE ceTH. Ha3HaueHne u ucTopus Co3AaHus.

PexkypeHTHBIE HEMpOHHBIE ceTH. Ha3HaueHure U UCTOpUS CO3AaHUS.

9. HeiiponHnsle ceTu g pacro3HaBaHus 00pa3oB.
10. IlpuMeHeHne HEMPOHHBIX CETEl B 3KOHOMHKE U OU3HECE.
11. IlpumeHeHne HEHPOHHBIX CETEN B MEAUIIMHE.
12. IlpuMeHeHne HEMPOHHBIX ceTell B aBTOMaTU3aluu U pOOOTOTEXHHUKE.
13. TIpumeHeHNe HEUPOHHBIX CETEH B cucTeMaxX 0€30MacHOCTH M OXPAaHHBIX CHCTEMaXx.
14. IlpuMeHeHne HEMPOHHBIX ceTell B KOMIBIOTEPHBIX UTPax.
Cmpyxmypa peghepama:

1) Kurouessle ciioBa.

2) AmnnoTanus coaepkaHus (2-3 mpenoKeHus).

3) Bsenenwne (He Oosiee 2 crpanmi). Bo BBemeHnn HEoOXOAMMO 00OCHOBATH aKTyallb-
HOCTh T€MBbI, OUEPTHTH 00JIACTh HUCCIEA0BaHNUs, OOBEKT UCCIEIOBAHNS, OCHOBHBIC LIETH U 3a/1a41
UCCIIeI0OBaHMsI, COPMYITHPOBATH BBIIBUTAEMBbIE TUITOTE3HI.

4) OcHOBHas 4aCTh COCTOMT U3 2-3 pa3fenoB. B HUX pacKpbIBaeTcs CyTh HCCIEAYyeMOM

PN R =
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po6JIeMbl, TPOBOAUTCS 0030p MH(OPMAIMH IO MPeIMETyY HccienoBanus. M3noxenue marepua-
Ja HE JOJDKHO OrpaHUYMBATHCS JIMILB OMUCATEIbHBIM MOIAXOAOM K PAaCKPBITHIO BBIOpaHHOM
TeMbl. OHO TakXke TOJHDKHO CO/IepKaTh COOCTBEHHOE BHJICHHE PacCMaTpUBAEMOM MPOOIIEMBI.

5) 3axmouenue (1-2 crpanuiel). B 3akimtoueHnn KpaTKO W3JIAraloTCsS BBIBOJBI, 8 TAKKe
IIpeIoyiaracMble Hay4Hbl€ PE3YyJIbTaThl U IIPOTHO3BI.

6) bubnuorpadpuueckuii crucok (oT 5 1o 10 mcrounukoB) B andaBUTHOM mopsnke. B
JAHHBIA CIHCOK PEKOMEHAYeTCs BKIIOYaTh PabOThl OTECUECTBEHHBIX M 3apyOeXkHBIX aBTOPOB
bubnuorpaduueckuil cucok COIEPKUT TOJIBKO T€ MPOU3BEICHHUS, HA KOTOpPhIE €CTh CHOCKU B
TEKCTE.

7) Ilpunoxenue (mpu HEOOXOTUMOCTH).

Co3naHne npe3eHTANMH 10 32JaHHOH Teme

MynbpTUMeANHbBIE TPE3eHTAUN HUCTIONb3YIOTCS JIJIsl TOTO, YTOOBI 00YYaroIIHiiCcsl CMOT HarJIsTHO
MIPOIEMOHCTPUPOBATH BU3YyaJbHbIE (ay10, BHIEO, TpapuecKue) MaTepralibl, OCBOCHHBIE B
X0JIE CAMOCTOATEIbHON U MPAKTUYECKOM pabOTHI MO MPEAMETY .

OO0mue TpedoBaHUS K NPE3EHTALMU:

IIpe3enTarnus He 10oJKHA OBITH MeHbIe 10 crnaiioB.

[lepBriii cnai — TUTYJIbHBIN JIUCT, HA KOTOPOM 00SI3aTENILHO JTOJIKHBI OBITh MPEICTABIICHBI:
Tema; (paMunus, UMs, aBTOpa, HOMEp y4yeOHOM IpyMIbI;

BTtopoii cnaiin — coaepikanue, TJe MpeCTaBIeHbl OCHOBHBIE BOIPOCHI Pa300OpaHHbIE B XOJI€
u3yudeHus TeMbl. JKenarenbHo, 4TOOBI U3 COAEPIKAHUS MO0 THIIEPCCHUTKE MOKHO MEPEeUTH Ha He-
00X0UMYIO CTpaHHILy ¥ BEPHYTHCSI BHOBb Ha COJIEp KaHUE.

B crpykType mpe3eHTanuu HEOOXOAMMO HCIOIb30BaTh: I'paUUecKyl0 M aHUMAIMOHHYIO
nH(bOpMaLMIO: BUJEO U ayJIM0 (pparMeHThl, TaOJIULIbI, JTUarpaMMbl, UHPOTpapuKy U T.1.

[locnennuil cnaifyy TEMOHCTPUPYET CIHMCOK CCHUIOK HA, UCHOJb3yeMble HH(OPMAIMOHHbIE
PECYPCBHL

Tema 4. O0padoTKa eCTeCTBEHHOI'0 SI3bIKA
IIpakTyeckas padora «/lerekTHpOBaHNe crIamMay

Konnexkuus SMS unu emeil cnama - 310 Habop cooOIIeHUH ¢ TeraMu, KOTOpble OB COOpaHBbI
s uccnenoBanust SMS-cnama. OH conepxut Habop SMS-coo0iieHnit Ha aHTIIUHCKOM SI3BIKE,
coctosmui u3 5 574 cooOIIeHMH, MTOMEUEHHBIX KaKk ham - «3aKOHHBIW» WIJIA Spam - «CIIam.

daiipl cozepkar 0HO cooOIeHHe B cTpoke. Kaxas cTpoka COCTOUT M3 JIByX CTOJIOIOB: VI
BKIItOUaeT MeTky (ham wmiu spam), a v2 coepKUT HeoOpabOTaHHBIN TEKCT.

3agaya: co3naTh MOEIb, TIO3BOJISIONIYO ONPEACSATh HA OCHOBE aHAIM3a TEKCTa, OTHOCUTCS OHO
K CIIaMy WJTH HE COJICPIKHT TOT03PUTEIBHBIX KOHCTPYKITHIA.

[ar #1: Umnopt 6ubnuotek u nataceray

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

%matplotlib inline

spam_df = pd.read _csv("emails.csv")

# CMOTpUM Ha4aJio 1 OKOHYAHHUE JaTacera
spam_df.head(10)

text spam|
OiSubject: naturally irresistible your corporate...
1|Subject: the stock trading gunslinger fanny i...
2iSubject: unbelievable new homes made easy im ...
3ISubject: 4 color printing special request add...

—_ | —

==Y

==Y
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text Sspam|
Subject: do not have money , get software cds ... |l
SiSubject: great nnews hello , welcome to medzo... |1
spam df.tail(5)

text spam|
5723|Subject: re : research and development charges...J0
5724Subject: re : receipts from visit jim , than... 0
5725[Subject: re : enron case study update wow ! a... |0
5726Subject: re : interest david , please , call... 0
5727|Subject: news : aurora 5 . 2 update aurora ve... [0
#IlocMoTpuM omnurcaHue BRIOOPKHU: 00IIee KOTMYECTBO 3HAUCHUHN U KOJIMYECTBO HEHYJIEBBIX 3HA-
YeHUI

spam_df.info()

<class 'pandas.core.frame.DataFrame'™

Rangelndex: 5728 entries, 0 to 5727

Data columns (total 2 columns):

text 5728 non-null object

spam 5728 non-null int64

dtypes: int64(1), object(1)

memory usage: 89.6+ KB

[ar #2: Buzyanuzauus nataceray|

# ham -3T0 He cmam. ClOBO MCHOJB3yeTCs sl OoJiee OBICTPOrO MPOU3HECCHHS W HAIMCAHHS
"no-spam"

ham = spam_df[spam_df'spam']|==0]

spam = spam_df[spam_df'spam']==1]

# BbIBOIUM COOOIIIEHUS, TOMEUYCHHBIC KaK HE CITaM

ham

=

text Spam
1368[Subject: hello guys ,i'm " buggingyou"f... [0
1369Subject: sacramento weather station fyi--... |0
1370Subject: from the enron india newsdesk - jan 1...0
0
0

1371]Subject: re : powerisk 2001 - your invitation ...

1372]Subject: re : resco database and customer capt...

5727|Subject: news : aurora 5 . 2 update aurora ve... [0
4360 rows x 2 columns
# BriBOIMM COOOIICHMS, IIOMEUCHHBIC KAaK CIIaM

spam

text spam|
0  [Subject: naturally irresistible your corporate... 1
1  [Subject: the stock trading gunslinger fanny i... 1

2 [Subject: unbelievable new homes made easy im ...l

1363|Subject: are you ready to get it ? hello ! v... 1
1368 rows x 2 columns

# BeruucnaeMm MMPOLCHT NHUCEM, COACPKAIUX CIIaM

print( 'Spam percentage =', (len(spam) / len(spam_df) )*100,"%")
Spam percentage = 23.88268156424581 %
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# Boruaucnsem nponent nuceM, HE copepkamux cnam. CaMOCTOSTENBHO: BBIYUCIUTE JPYTHM
CrocoooMm.

print( 'Ham percentage =', (len(ham) / len(spam_df) )*100,"%")

Ham percentage = 76.11731843575419 %

# Buzyanuzupyem pe3ysbraT

sns.countplot(spam_df['spam'], label = "Count")

<matplotlib.axes. subplots.AxesSubplot at 0xd06c448>

4000 1

3000 1

count

2000 1

1000 1

1] 1
spam

[ar #3: Co3xanue TECTOBOM U 00y4aroIiei BHIOOPKUY
[Ipumep mnpuMeHeHUs crmocoba H3BJICYCHHS M KOJUPOBaHUS TEKCTOBBIX HaHHBIX COUNT
VECTORIZERY
# CountVectorizer mpeoOpa3oBbIBAET BXOIHOW TEKCT B MAaTPUILY, 3HAUCHUSIMH KOTOPOI
# SIBISIOTCS] KOTMYECTBA BXOXKICHHSI TAaHHOTO KJII0Ua(CJIOBa) B TEKCT.
# [lpuBenem npoctoit mpumep. Jlomyctum ectb MmaccuB sample data TeKCTOBBIX 3HAUECHUI:
# ['This is the first document.','This document is the second document.',
# 'And this is the third one.','Is this the first document?"']
# Huxe 3nadenust 1y1si yAoOCTBa HANMMCaHbI B CTOJIOEII.
from sklearn.feature extraction.text import CountVectorizer
sample data = ["This is the first document.',
'This document is the second document.',
'And this is the third one.',
'Is this the first document?']

vectorizer = CountVectorizer()

X = vectorizer.fit_transform(sample data)

# B nepByto ouepens CountVectorizer coOMpaeT YHUKAIBLHBIC KIIFOUH (CIIOBA) U3 BCEX 3aIUCEH, B
HaIlleM TPUMepe 3TO OY/IeT:

# ['and', 'document', 'first', 'is', 'one', 'second’, 'the', 'third', 'this']. CopTupoBka mo anpasury.
print(vectorizer.get feature names())

['and', 'document’, 'first', 'is', 'one', 'second', 'the', 'third', 'this']

# JlnuHa cnMcKa W3 YHUKAIBHBIX KIIFOYEH (CIIOB) M OyJeT JUIMHOM HaIIero 3aK0JIUpOBAaHHOTO
TEKCTa

# (B HameM ciydae 510 4). A HOMepa 3JIeMEHTOB OyIyT COOTBETCTBOBATh, KOJIMYECTBY pa3
BCTPEYH JAHHOTO KITF0Ya

# ¢ JaHHBIM HOMEpOM B cTpoke. COOTBETCTBEHHO MOCIE KOAUPOBKH U IPUMEHEHHUS JAHHOTO Me-
TOJIa MBI TTOJTyYHM:
print(X.toarray())

[[011100101]

[020101101]

[T00110111]

[011100101]]
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ITpumennm COUNT VECTORIZER k Hameit 3anauey

from sklearn.feature extraction.text import CountVectorizer

vectorizer = CountVectorizer()

spamham_countvectorizer = vectorizer.fit_transform(spam_df]'text'])

In [58]:

# BBIBOIMM YHUKAQIIbHBIC KITFOUH

print(vectorizer.get feature names())

['00', '000', '0000', '000000', '00000000', '0000000000', '000000000003619', '000000000003991",
'000000000003997', ... 'duenner’, 'dues', 'duet', 'duffee’, 'duffer', 'duffie', 'dugout’, 'duhon', 'duit',
'duke', 'dull', 'duluth’, ...ky', 'kollaros', 'kolle', ...signers', 'signifiantly’, 'significance', ... 'zzn',
'zzncacst', 'zzzz'|

# IleyaTaemM MaTpHILy TEKCTa

print(spamham_countvectorizer.toarray())

[000..000]
[000..000]
[000..000]
[400..000]
[000..000]
[000..000]]

# CMOTpUM pa3MepHOCTh MaTpuIlbl: 5728 cTpok, 37303 cTonbO1OB (= YKCITy YHUKAIBHBIX 3HAUYE-
HUM)
spamham_countvectorizer.shape
(5728, 37303)
[ar #4: o6yuyeHue MoJienu Ha BceM JlaTacerey
from sklearn.naive bayes import MultinomialNB
NB_classifier = MultinomialNB()
# HyxHO 3amaTh mapameTp - KJIacChl, K KOTOPbIM OyleM OTHOCHUTH (KJIACCHU(pUIMPOBATH)
pe3yabTart. LleneBoii kinacc ykaszan B ctondie Criam
label = spam_df['spam'].values
NB_ classifier.fit(spamham_countvectorizer, label)
MultinomialNB(alpha=1.0, class_prior=None, fit prior=True)
# 3aaeM TECTOBBIN IPUMEP U CTPOUM MATPHUILY KITFOUEH:
testing_sample = ['Free money!!!", "Hi Kim, Please let me know if you need any further informa-
tion. Thanks"]
testing_sample countvectorizer = vectorizer.transform(testing_sample)
print(testing_sample countvectorizer.toarray())
[[000...000]
[000..000]]
#lcronp3yeM Hally HATPEHUPOBAHHYIO MOJEIH M MOJCTABISIEM B He€ TOIYYCHHYIO TECTOBYIO
MaTpHILy
# PesynbTaT: 1-e BeIpakeHUe cniam, BTopoe - He cnam. (1 u 0)
test predict = NB_classifier.predict(testing_sample_ countvectorizer)
test_predict
array([ 1, 0], dtype=int64)
# TecTupyeM pa3HbIe BApUAHTHI - HE CIIaM
testing_sample = ['Hello, I am Ryan, I would like to book a hotel']
testing_sample countvectorizer = vectorizer.transform(testing_sample)
test predict = NB_classifier.predict(testing sample_ countvectorizer)
test_predict
array([0], dtype=int64)
# IlpoBepsiem BapuaHT 2 - 00a BBIPAKEHUS CIIaM
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testing_sample = ['Hello, do you want to buy coffee?', 'free massage']
testing_sample countvectorizer = vectorizer.transform(testing_sample)
test_predict = NB_classifier.predict(testing_sample countvectorizer)
test_predict

array([1, 1], dtype=int64)

CamMOCTOSATEeNBHO: BBEINTE HECKOIBKO CBOMX BBIPAXKEHUH M MPOBEPHTE, K KAKOMY KJIACCY UX OT-
HeceT kiaccugukatop HauBneiii baitec|

[ar #4: [lenuM naHHbIe HA OOYYArONIYIO M TECTOBYIO BBIOOPKY Iepes] 00ydeHHeM Mo Ieau|
X = spamham_countvectorizer

y = label

In [93]:

X.shape

(5728, 37303)

y.shape

(5728,)

# O0yuenue oOyyvaroreit u TectoBoi BeIOopku 80:20

from sklearn.model selection import train_test_split

X train, X test, y train, y test = train_test split(X, y, test size=0.2)
from sklearn.naive bayes import MultinomialNB

NB_classifier = MultinomialNB()
NB_classifier.fit(X_train, y_train)

MultinomialNB(alpha=1.0, class_prior=None, fit_prior=True)

# from sklearn.naive bayes import GaussianNB

# NB_ classifier = GaussianNB()

# NB_classifier.fit(X train, y train)

Mar #5: yny4menue moaenny|

# IlocTpouM MaTpHuIly OIIMOOK IPU MPOBEpKe MOJIeNI Ha 00yuaroriel BEIOopKe
from sklearn.metrics import classification_report, confusion matrix
y_predict train = NB_classifier.predict(X_train)

y_predict train

array([0, 0, 0, ..., 0, 0, 0], dtype=int64)

# IlpexpacHblil pe3yJabTaT

cm = confusion_matrix(y_train, y_predict train)

sns.heatmap(cm, annot=True)

<matplotlib.axes. subplots.AxesSubplot at Oxcc2fe48>

o - 3.5e+03
- 3000
- 2400
- 1800
- 1200
- 600

~ ]

0 1

print(classification_report(y_train, y predict train))
precision recall fl-score support

0 1.00 1.00 1.00 3481
1 099 1.00 099 1101
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accuracy 1.00 4582
macro avg 099 1.00 0.99 4582
weightedavg  1.00 1.00 1.00 4582
# IlocTpoum MaTpuily OmKUOOK MPU MPOBEPKE MOJIEIN HA TECTOBOM BHIOOpKE
y_predict test = NB_classifier.predict(X_test)
cm = confusion_matrix(y_test, y predict test)
sns.heatmap(cm, annot=True)
<matplotlib.axes. subplots.AxesSubplot at 0xcc83548>

—

In [108]:
print(classification_report(y_test, y predict test))
precision recall fl-score support

0 1.00 099 099 879
1 096 1.00 098 267
accuracy 0.99 1146
macroavg 098 099 099 1146
weightedavg 099 099 099 1146

Tema 5. KomnbroTepHoe 3peHue

DopmyIHMPOBKA 3aa41

B nanHnoif 1abopaTtopHOi paboTe MBI TOZHAKOMHUMCS C apXUTEKTYPOH CBEPTOYHBIX HeHpoceTei

LeNet.

Lenp mabopaTopHOi paboThI: 00YYUTH HEUPOCETh IS PEIICHUS 3a7a9 KIIACCU(PUKAIIUN JTOPOXK-

HBbIX 3HAKOB.

JlanHas 3a1a4a HeoOXoauMa st paboThl OECTTMIIOTHBIX aBTOMOOMIICH, TIPUYEeM PacliO3HABAHUE
3HAKOB JOJDKHO MTPOBOJUTHCS MPAKTUUECKH MIHOBEHHO. Habop naHHbIX comepkut 43 pa3muy-

HBIX KJIacca n300pakeHUH.

Kiaccel mepeunciens! HIKe:

0 - Orpannuenue ckopoct (20 kM / 1)

1 - Orpanuuenue ckopoctv (30 kM / 9)

2 - Orpannuenue ckopocTa (50 kM / 9)

3 - Orpanunuenue ckopoctu (60 kM / 1)

4 - Orpannuenue ckopocTs (70 kM / 9)

5 - Orpannuenue ckopoctu (80 kM / 1)

6 - Koner orpaanyenuns ckopoctu (80 kM / 1)
7 - Orpannuenue ckopoctu (100 kM / u)

8 - Orpanmnuenwue ckopoctu (120 km / 9)

9 - ObroH 3ampernieH

10 - 3anpernaeTcst mpoe3a I TPAHCTIOPTHBIX CpeAcTB Oonee 3,5 T
11 - IIpoe3x Ha cieayromeM nepeKpecTKe

12 - 'maBHas mopora

13 - Yerynu nopory
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14 - Cron
15 - 3anpernieH npoe3a TPaHCIIOPTHBIX CPEJICTB
16 - 3ampeleH Bbe3/] TPAHCIIOPTHBIX CpeAcTB 6oiee 3,5 T
17 - Boesn 3anpenieH
18 - Buumanue
19 - KpyToii noBOpOT HaJIEBO
20 - KpyToii moBOpOT Hampaso
21 - JIBOIHOM MOBOPOT
22 - Yxabbl
23 - Ckonb3kas gopora
24 - CyxeHue crpasa
- JloposxHble pabOThI
26 - Cetodop
27 - Ilemexoapl
28 - lletn
29 - Ilepecedenue ¢ BEIOCUIIEAHON TOPOTOi
30 - OcreperaiiTech npaa / cHEra
31 - Jlukue )KUBOTHBIC
32 - KoHer Bcex orpaHU4eHUN
33 - IloBopoT HampaBo
34 - [loBopoT HaneBO
35 - [Ipoe3n TOAbKO MpsSIMO
36 - [Ipoe3n npsiMO MM HaIpaBo
37 - [Ipoe3n npssMo WIJIK HAJIEBO
38 - [IpunepxuBaiiTech MpaBoi CTOPOHBI
39 - [IpunepxuBanTech JIEBOM CTOPOHBI
40 - KpyroBoe nBuxeHue
41 - Konen 30HbI OrpaHUYEHUS MPOE3aa
42 Komnen 3anpeTa npoe3z[a TpaHCHOpTHBIX cpezncts 6onee 3,5 T

# nonKomqaeM Google nuck

from google.colab import drive
drive.mount ('/content/drive")
Mounted at /content/drive

Mar #0: Vmnopt OBudimorex]

import tensorflow

import matplotlib.pyplot as plt
import numpy as np

#import os

#import PIL

from tensorflow.keras import layers
import pandas as pd

import seaborn as sns

import pickle

Mar #1: VMonopT u HopManmsauus nartacerad
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®any C pacumMpeHmeM .p npencrariaseT cobom damn pickle, momyns Python,
MCIIOJIb3YEMEIM IOJia HIpeobpasoBaHMsa O00OBeKTOB Python B mocjienoBaTeJIbHOCTDb
0anToB IOJi8 XPaHeHMd Ha IMUCKe UM Nepemaum o ceTm. OH HO3BOJNSEeT yHOOOHO
XPaHUTb MM [epenaBaTb OOBEKTH 0e3 NpelBapMTEJIbHOTO NpeobpasoBaHMA
IOAHHEIX B IOpyToM ¢opMar.

! Jlcriosib30BaHMe KIOUYEeBOTO cjioBa with npm pabore c QalynoBeMM OOBEKTaMM

[IO3BOJIAET NPaBUIIBHO 3aKPHEThL OOBEKT [IOCJEe 3aBeplleHus paboTel ¢ HuM. 'rt'
- aTpudbyT, 3BamjannmMi dopMaT UTEHUS B TEKCTOBOM PEXUM.
! dyukumsa pickle.loads () BO3BpallaeT BOCCTAHOBJIEHHYID Mepapxuio OOBLEKTOB

M3 CTPOKOBOTI'O IpenCTabBJIEHMA IOAHHBIX.
with open('/content/drive/My Drive/Colab Notebooks/Sign Images/
train.p', mode='rb') as training data:

train = pickle.load(training data)
with open ("/content/drive/My Drive/Colab Notebooks/Sign Images/
valid.p", mode='rb') as validation data:

valid = pickle.locad(validation data)
with open("/content/drive/My Drive/Colab Notebooks/Sign Images/
test.p", mode='rb') as testing data:

test = pickle.load(testing data)
# ofos3HauaeM oOyuamuue, TECTOBEHE M [IPOBEPOUHEIE IAHHEE IaTadeTa
X train, y train = train['features'], train['labels']
X validation, y validation = valid['features'], valid['labels']
X test, y test = test['features'], test['labels']
# oueHmMBaeMm pas3MepHoCcTb - 34800 zanucer, usobpaxeHme 35*32 nukcend,
uBeTHOe (3 - sBHauuT TeH30p RGRB)
X train.shape
(34799, 32, 32, 3)
y_train.shape

(34799,)
llar #2: Busyanuzaumusa maTtaceraq
# monmcTaBysem 1 = cayuanHoe uwmciyo. OyHkimio matplotlib imshow oToBpaxa-
eT rpaduxkm Ha ocHoBe 2-D MmaccupeoB (u/6 mszobpaxeHue
# mam 3-D MaccuMBOB (LUBeTHoOe) . BaxHo! Kaxmul SJeMeHT B MacCuBe OeMCTBY-—
eT KakK [MKCEJb.
i = 3100

plt.imshow (X train[i])
y trainf[i]

-

.'-i-l-l

EY

i = 3001
plt.imshow (X validation[i])
y validation[i]

7

0

5

10

15
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i = 2100
plt.imshow (X test[i])
y test[i]

1= 20 25 30
llar #3: [omroToBKa HaHHHEX]
# sklearn.utils.shuffle() wmcnomb3yeTcda OJjsg IepeMelVBaHUSA MACCUBOB CJIY-—
YaMHEM oOOpas3oM, UYUTOOB ObJIa BO3MOXHOCTL I10JIyUaThb Pa3HBHE M300paxeHUs
KaxIelM paz3, KoT'Ja Mb NPpOBOIMM OOydyeHMe, UTOOB MBE HE TPEHUPOBAaJMCH Ha
OOHUX U TeX Xe U30D0paXeHUIX.
from sklearn.utils import shuffle
X train, y train = shuffle(X train, y train)
IJajlee HYXHO HOPMaJIM30BATb HAOOP IAaHHBIX, I[IOCKOJIBKY IEHOPMAaJIM30BaHHEE
OaHHBIE YXYOUWAlT KadeCcTBO paclio3HaBaHMe. g sToro npeobpalyeM u300-—
paxenve B u/6 dopmMaT. OTTEHKM CEpOoTo MMOJIyUMM KakK CyMMy 3HaueHur RGB
CJIOEB, @HIeJIeHHYI Ha 3.

X train gray = np.sum(X train/3, axis = 3, keepdims = True)

X test gray = np.sum(X test/3, axis = 3, keepdims = True)

X validation gray = np.sum(X validation/3, axis = 3, keepdims = True)
# npoBepseM pas3MEepPHOCTL — I[IOCJIeIHee 3HaueHue = 1.

X train gray.shape

(34799, 32, 32, 1)
X validation gray.shape

(4410, 32, 32, 1)
[locMOTpPMM Ha M300paxeHMe B OTTEeHKAaX Ceporo M MCXOoIHoe mu3obpaxeHme. I[lo-
CKOJIBKY MBI YMEHBIIMIIM PABMEPHOCTH MB00paxeHM, y MacCHMBa 0OKa3alloCh
fosblle M3MEPEHWUM, UYeM MCIOJbL3YeTCs, [IORTOMY IIPMMEHSKT np.squeeze s
YMEHBUIEHMS HEeHYXHBIX pas3MepoB. OyHKUMS squeeze () ynajngeT OCUM C OIOHMM
2JIeMeHTOM (IOJMHHOM 1), HO He caMmM DJIEeMeHTHE MaCCUuBa.
1=620
plt.imshow (X train gray[i].squeeze(),cmap='gray')
plt.figure ()
plt.imshow (X train[i])
<matplotlib.image.AxesImage at 0x7£269a69ea%0>
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] 5 10 15 20 25 30

TIoCKONbKY 5TO M30OpaxeHMe B TpalalMsax Ceporo, M HNPOOOJIXMM HOpMAaJM3a-—
UM ero, BeuUMTas 128, a 3aTeM pasnesuB Ha 128.

X train gray norm = (X train gray - 128)/128
X test gray norm = (X test gray - 128)/128
X validation gray norm = (X validation gray - 128)/128
X train gray norm
array ([[[[ 0.252604177,
[ 0.24739583],
[ 0.25 1,

[[-0.82552083],
[-0.828125 ],
[-0.82291667],

[-0.765625 1,

[-0.78125 1,

[-0.80729167]1111)
[IocMOTPMM pPasHHE BAPMAHTH M300paAXEHUN
i = 60
plt.imshow (X train gray[i].squeeze(), cmap = 'gray')
plt.figure(
plt.imshow (
plt.figure (
plt.imshow (X train gray norm[i].squeeze(), cmap = 'gray')
<matplotlib.image.AxesImage at 0x7£269a543d90>

]

X_

)

X train[i])
)

5

10

15

i = 610

plt.imshow (X test grayl[i].squeeze(), cmap = 'gray')
plt.figure ()

plt.imshow (X test[i])

plt.figure ()

plt.imshow (X test gray norm[i].squeeze(), cmap = 'gray')

<matplotlib.image.AxesImage at 0x7f269a423110>
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i = 500

plt.imshow (X validation gray([i].squeeze(), cmap = 'gray')
plt.figure ()

plt.imshow (X validation[i])

plt.figure ()

plt.imshow (X validation gray norm[i].squeeze (), cmap = 'gray')

<matplotlib.image.AxesImage at 0x7£269%9a2£5210>

Mar#4: O6yueHue Momesmd

Monmesib COONEPXUT CJlelyllye CJIOU:

llar 1: NepBHM CBEPTOYHHIM CJOoM #1

Input = 32x32x1

Output = 28x28x6

Output = (Input-filter+1l)/Stride* => (32-5+1)/1=28
VcnonesyeMm 5x5 ounbTp, raydmHa 3, KOJIUUECTBO 6
McnomnpsyeMm RELU QyHKUMIO aKTMBALMM Ha BHXOIE
pooling ciyoi, Input = 28x28x6, Output = 14x14x6

* Stride =1.

0 5 1 15 2 25 3 0 5

llar 2: BTOPOM CBEPTOYHEI CJION #2

Input = 14x14x6

Output = 10x10x16

Output = (Input-filter+1l)/strides => 10 = 14-5+1/1
[lpumenaeM RELU axkTMBALMIO Ha BEXOOE

Pooling cmoy, Input 10x10x16, Output = 5x5x16

Ilar 3: PazsBopauMBaeM HENPOCETHb

5x5x16 paspopaumpaeTcsa B Output = 400

Mlar 4: 1-71 NOJIHOCBS3HBIM CJIOM

1-11 cJjioM: MNOJIHOCBA3HEM cJjioM, Input = 400, Output = 120
npuMeHseM RELU byHKUMIO akKTMBALMM Ha BEIXOLE

Ilar 5: 2-11 NOJIHOCBS3HBIL CJIOM

2-1 crnoy: Input = 120, Output = 84

npuMeHseMm RELU QyHKLUMIO aKTMBALMM HA BHIXOHE

Ilar 6: 3-1 IOJIHOCBS3HBI CJION

3-m cjyom: Input = 84, Output = 43

In [21]:

from tensorflow.keras import datasets, layers, models
LeNet = models.Sequential ()

LeNet.add(layers.Conv2D (6, (5,5), activation = 'relu', input shape =
(32,32,1)))

LeNet.add (layers.AveragePooling2D())

LeNet.add (layers.Conv2D(16, (5,5), activation = 'relu'))

LeNet.add (layers.AveragePooling2D())
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LeNet.add(layers.Flatten())

(
LeNet.add (layers.Dense (120, activation = 'relu'))
LeNet.add (layers.Dense (84, activation = 'relu'))
LeNet.add (layers.Dense (43, activation = 'softmax'))
LeNet.summary ()
Model: "sequential"
Layer (type) Output Shape Param #
conv2d (Conv2D) (None, 28, 28, 0) 156
average pooling2d (AveragePo (None, 14, 14, 0) 0
convZ2d 1 (Conv2D) (None, 10, 10, 16) 2416
average pooling2d 1 (Average (None, 5, 5, 16) 0
flatten (Flatten) (None, 400) 0
dense (Dense) (None, 120) 48120
dense 1 (Dense) (None, 84) 10164
dense 2 (Dense) (None, 43) 3655

Total params: 64,511
Trainable params: 64,511
Non-trainable params: 0

LeNet.compile (optimizer = 'Adam', loss = 'sparse categorical crossen-
tropy', metrics = ['accuracy'])
BuumMmahuue ! [[poBepbTEe COOTBETCTBME I[IOJIYUEHHHEX Pa3MepPHOCTEM ONMCAaHHBIM
BhIle pazMepHocTam! ]
history = LeNet.fit (X train gray norm,

y train,

batch size = 500,

epochs = 50,

verbose = 1,

validation data = (X validation gray norm, y valida-
tion))
Epoch 1/50
70/70 [==============================] - 16s 212ms/step - loss: 3.1909
- accuracy: 0.1737 - val loss: 2.7206 - val accuracy: 0.3034
Epoch 2/50
70/70 [==============================] - 155 210ms/step - loss: 1.7574

- accuracy: 0.5103 - val loss: 1.5453 - val accuracy: 0.5508
Epoch 3/50

Epoch 50/50

70/70 [==============================] - 155 213ms/step - loss: 0.0304
- accuracy: 0.9918 - val loss: 1.1957 - val accuracy: 0.8433

Mar#5: Ouenmpanme Momemq

# olLeHMBaeM TOUHOCTL HeUpoCceTu

score = LeNet.evaluate (X test gray norm, y test)
print ('Test Accuracy: {}'.format (score[l]))
395/395 [==============================] - 3s 8ms/step - loss: 1.6408

- accuracy: 0.8343
Test Accuracy: 0.8342834711074829
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history.history.keys ()

out[25]:

dict keys(['loss', 'accuracy', 'val loss', 'val accuracy'])

accuracy = history.history['accuracy']

val accuracy = history.history['val accuracy']

loss = history.history['loss']

val loss = history.history['val loss']

BusyanmsupyeM MTepauuy IOaHHEX OOyUYeHMS M [IPOBEPKM IO 3rnoxaM. Mel Habmo-—
maeM, UYTO TOUHOCTL yBeJmuuBaeTcsa nmo /0% 3a HEeCKOJbKO DIO0X, a 3aTeM IIe-
PeEXOIUT Ha IOJIOTUM Yy4daCTOK.

epochs = range (len(accuracy))

plt.plot (epochs, accuracy, 'bo', label='Training Accuracy')

plt.plot (epochs, val accuracy, 'b', label='Validation Accuracy')
plt.title('Training and Validation Accuracy')

plt.legend()

<matplotlib.legend.Legend at 0x7f2693337b10>

Training and Validation Accuracy

.“."

..
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0.6

0.4

®  Taining Accuracy
02 . = \alidation Accuracy

o 10 20 30 40 50
OrTobpaxaeM HOTEPM NPM HNPOBEPKE M OOYUYEHMM B 3aBUCHMMOCTM OT KOJIMYUECTRBA
BNIOX M HabmowmaeMm, 4YTO o0b0a 3TUX Ipaduka MMenT OoOpaTHYH 3aBUCHMMOCTL. Mo
BUIMM, YTO IPOLEHT [IoTepb namaerT mo 50% s3a 5 snox.
plt.plot (epochs, loss, 'ro', label='Training loss')
plt.plot (epochs, val loss, 'r', label='Validation loss')
plt.title('Training and Validation loss')
plt.legend()
<matplotlib.legend.Legend at 0x7f26932fbcl0>

Training and Validation loss

® Taining loss

30 —— Validation loss

25
20
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predicted classes=LeNet.predict (X test gray norm)

classes x=np.argmax (predicted classes,axis=1)

CrpomM MaTpuly OWMOOK

from sklearn.metrics import confusion matrix

cm = confusion matrix(y test, classes x)

plt.figure(figsize = (14,10))

sns.heatmap (cm, annot=True)

<matplotlib.axes. subplots.AxesSubplot at 0x7f2693f42£50>

05
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0 1 2 3 4 5 5 7 8 9101].12131415161?18]920212223242526272829303].3233343536373839404142
HarunaummMm y_true IJid BEIBOLA IOAHHBIX TECTUMPOBAHMA M IIOJIYUMM IIPEeIOCKa3aHHEIE
3HAUeHMd M3 Halley MomeJsu C nomombio oyHkumm LeNet.predict (), xoropasa
npuHuMaeT X test gray norm B KadeCTBe BXOOHHX HAHHHX. TakuMm OOpasOM Mel
MOXEM CPaBHUTL MNPOTHORE HAWMX MOIEJIeM C MCTUHHEM S3HAUEeHUEM.
#y true = y test
#np.argmax (predicted classes, axis=1)

L =17

W =7

fig, axes = plt.subplots(L, W, figsize = (12, 12))
axes = axes.ravel ()

for i in np.arange (0, L*W):

axes[i].imshow (X test[i])

axes[i].set title('Prediction = {}\n True =
{}'.format (classes x[1], y test[i]))

axes[1] .axis ('off'")
plt.subplots adjust (wspace = 1)

Prediction = 16  Prediction = 1 Prediction = 38 Prediction = 33 Prediction = 11 Prediction = 38 Prediction = 18
True = 16 True =1 True = 38 True = 33 True = 11 = True = 18
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Prediction = 12 Prediction = 25 Prediction = 35 Prediction = 12 Prediction = Prediction = 23 Prediction = 8
True = 12 True = 25 True = 35 True = 12 True = 7 = True =7

5

Prediction =0 Prediction = 9 Prediction = 31 Prediction = 20 Prediction = 27 Prediction = 38 Prediction = 4
True = 4 True = 21 True = 20 True = 27 = True = 4

&

Prediction = 33 Prediction =9  Prediction =3  Prediction =2 Prediction = 11 Prediction = 13 Prediction = 10
True = 33 True =9 True = 3 True = 11 = True = 10
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True = 17 True = 3 True = 12 True = 16 True =8 True =7 True = 30
E 3 E . .

Prediction = 18 Prediction = 12 Prediction = 20 Prediction = 33 Prediction = Prediction = 10 Prediction = 40
True = 18 True = 12 True = 24 True = 25 True = 3 True = 10 True = 18

A B B BN

3agaHue 119 cCaMOCTOSITeIbHOI paboThl: YBETUYUTh TOYHOCTH paboThl. OOOCHOBATH, TOUEMY
MPEANPUHSITHIC MEPBI YBETUYWIA TOYHOCTb. YTO MOKHO U3MEHUTH:
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@DyHKIIUN aKTHBAIUH.

Jl06aBHUTH CBEpTOYHBIN U MYJUIMHT-CIION (CIIOH).

V3meHuTh average My UTMHT Ha Max IyJUTUHT.

J106aBHTH CITO¥/CIIOM TIOTHOCBSI3ZHONW HEUPOCETH.

W3MeHnTh (QYyHKIMIO aKTUBAIIUH ITOJTHOCBA3HON HEHPOCETH.

AR

OO0ocHyiiTe BBICOKHE 3HAUEHUS B MaTpulle OLIMOOK, HapUMep, Ha epeceyeHuu 18-ro
CTOJI011a U 26-11 CTPOKH.

3 OTAIl - BJIAJETH

Bomnpocs! quis 3k3aMeHa
1.3amaun 06paboTku ecTecTBeHHOrO si3bika (NLP).
2.B03MOKHOCTH METOA0B MAIIMHHOTO 00Y4YeHHUsI B 00pabOTKE €CTECTBEHHOTO SI3bIKA.
3.Monuens Bag-of-Words.
4.BekropHoe npezacTaBieHue (text embeddings)
5.Monens Word2Vec
6.PexyppeHTHbIE HEMPOHHBIE CETH.
7.Apxutektypa u ocHoBHas uaest LSTM-cereil.

8. MamuHHbIN IEPEBOI.

9.0OcHOBHBIE 33]1a4¥ KOMIIBIOTEPHOTO 3PEHUS.
10. CepTO4HBIE HEPOHHBIE CETH.

11. JlerextupoBanue oOBbEKTOB.

12. bubmuoreka OpenCV.

TecT 1151 CAMOKOHTPOJIS1 (IPUMEPHbIE BONPOCHI HTOTOBOI0 TECTUPOBAHMS)
1. Mertoa, T0o3BOJIAIONINNA MPEICKA3bIBATh 3HAYEHUS TOW WJIM HHOW HEMPEPBHIBHON YMCIOBOM

BEJIMYUHBI JUISI BXOAHBIX JaHHBIX HA3bIBAETCS:

Knacrepuzamus

Knaccudukanmst

Perpeccus

Meton OIOpHBIX BEKTOPOB

2. Kaxoit u3 BU10B MalmmHHOTO 00YYEeHHSI OCHOBBIBACTCSI HA B3aUMOJICHCTBUN 00y4daeMOit
CHUCTEMBI CO cpeaioit?

C yuurenem

be3 yuurens

C noakpenieHuemM
I'my6unHOe

3. B kakue urpsl HeHpoCeTh ellie He Hay4nach OOBITPHIBAThH YeIoBeKa?
I'o

bpumx

[MTaxmaTs!

"Mapuo"

4. MeTOJI, HOSBOJ’I?[IOHH/II\/'I IMPOrHO3MPOBATH BbIXOAbI C IBYMS BO3SMOXHBIMU 3HAYCHUSAMM,
IIOMEUYEHHBIMHU Kak «0» mnn «1», Ha3bIBaeTCs:
Jlorncrnuyeckas perpeccust
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MeTo/1 OTIOpPHBIX BEKTOPOB
Merton k-Ommxkaiiimx cocenei
Hetipocers

5. OmubKy 1-ro posa MHOTIa HA3BIBAIOT:
TouynocTh MOAETHN

Jlo:xknas TpeBora

BeposiTHOCTB OTKa3a

[Ipomyck nenun

6. OmmbKy 2-ro pojia MHOTIa HAa3bIBAIOT:

IMponyck uean

JloxxHas TpeBora

BepositHOCTh OTKa3a

TouyHOCTE MOZETHN

7. Jlonst 00BEKTOB, Ha3BaHHBIX MOJIOKHUTEIBHBIMU U SBJISIONINECS MOJIOKUTEIbHBIM, OT-
pakaeT MeTpuKa:

Recall

Precision

Accuracy

Exactly

8. Jlo7nst 0OBEKTOB MOJIOKUTETHFHOTO KJIACCa U3 BCEX 0OBEKTOB MOJIOKUTEIHHOTO Klacca
ONPELENAETCS METPUKON

Omuoka 1-ro pona

Omunbka 2-ro poga

Ommbka 3-ro poaa

Omunbka 4-ro poga

0. "TIpomyck" yxozsiiero abOHeHTa ¥ OIIHO0YHOE MMPUHSATUE HYJICBOW THITOTE3bI HA3bIBACT-
csl:

Paszpensaronue

OmnopHsle

Pemaromue

['mnepBexTopa

10. IMox «cocemsasmu» B Metone k-NN noHHMaroTcs:
[TapameTpsr MOIENH, JTyUIIEe BCETO OMUCHIBAIOIINE OOBEKT

PsimoM Haxomsmyecs: 00bEKThI

O0beKTHI, 0JIM3KHE K UCCIeyeMOMY B TOM WM MHOM CMbICJIe
OOBbeKThI, HAXOIALIUECS HAPOTUB UCCIIETyEMOT0 00BEKTa

1. Knacrepuzaiusi OTHOCUTCS K METOLy OOYUYCHHUS:
C yuurenem

be3 yuureuasn

C noaxpernyieHruem

C npezackazanuem
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12.  Knaccudukanus OTHOCUTCS K METOy OOyUYCHHS:
C yuurenem

be3 yunrens

C noaxperuieHueM

C npeznckazanuem

13. B xakoM rofy ObL1 OmpeielieH TEPMHUH "UCKYCCTBEHHbIN UHTEIEKT"?
1945
1956
1981
1990

14. B uem 3akrouaeTcs 11e1b MaIIMHHOTO O0y4YeHUS ?
[IpenckaszaTs BXOIHBIE TaHHBIE TIO PE3YIbTATy
IIpencka3arhb pe3yabTaT M0 BXOJAHBIM JaHHBIM
OOyuYnTh MaIIMHY €3UTh 0€3 BOAUTEIIS

[TpoBoauTh apupMeTHIECKHE BHIYUCICHUS

15.  OOydeHue, OCHOBaHHOE Ha MApKUPOBAHHBIX OOYYAIOUINX JaHHBIX, HA3bIBACTCS:
O0Oy4eHnue ¢ yuuresnem

OOyuenue 6e3 yuuresns

OOyueHnue ¢ NoJKperIeHueM

MarmmHHOE 00y4YeHue

16.  YkaxwuTe MpaBUIbHOE COOTBETCTBUE KD HA PUCYHKE U TEPMHUHAM

1 - Helipocetu, 2- MalMH. 00y4YeHHe, 3-UCKYCCTBEHHBI UHTEIIEKT, 4 - MO3T

1 - craructuka, 2- MaluH. o0yueHue, 3-MaTeMarTuka, 4 - Hayka

1 - rmy6okoe oOyueHue, 2- UICKYyCCTBEHHBII HHTEIUIEKT, 3 - HelpoceTH, 4 - MoJeNn
1 - rimy0oxoe o0y4eHue, 2-HeiipoceTH, 3- MalIMH. 00y4eHHe, 4-UCK. HHTEJICKT
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17.  Yro Ha3piBaeTCs 00yUeHUEM HEHPOHHOH ceTu?

NMPOLECC HACTPOMKH CUHANITHYECKHX BECOB
MIPOIIECC TOTYUYCHHS pe3ysibTaTta apu(pMeTHIeCKuX IeHCTBUI
MPOLECC MPUCBOEHUS HEMPOHAM MapKEPOB BBINIOJIHEHUS
IIPOLIECC MPOTPAMMHPOBAHNS HCKYCCTBEHHOTO MHTEJIEKTA

18.  Uto momkHO OBITH HANMCAHO B CXeME 00yUCHUS] HEUPOHHOUM CETH METOJIOM 0OPaTHOTO

pacTipocTpaHeHHUs OMTUOKH BMECTO IUQPHI 17

Mpouecc obyyenus
HelpoceTH

basa
AaHHbIX

PacnpocTpaHeHue

CMrHana no Heiipocetk
CeTb 0OyyeHa

| 2 |
OrBer * |

cetu
i Pacyert
' ' OWHBKK
Owwmbka
HacTpoiika BeNuKa

cetu

BbIOOp MpuMepa
omuOKa Mana
oIIMOKa BeJIuKa
OIIMOKU HET

19.  UYto nomkHO OBITH HAIMCAHO B CXeME 00yUYCHHUSI HEUPOHHOUM CETH METOJIOM 00pPaTHOTO

pacnpocTpaHeHHs OUTMOKH BMECTO IUQPHI 27

Mpouecc obyyenus
HelpoceTH

basa
AaHHbIX

PacnpocTpaHeHue
CMrHana no HEF‘IPDCETH

Cetb 06yyena

orBet * —

cetu

Pacuer

' ' OWHOKK

Owwbka

Hactpoiika BenuKa
ceTu

BBEIOOp TIpHIMEpPa
omuOKa MaJja
oImunOKa BeJInKa
OIINOKH HET
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20.  bubmumoreka si3pika Python, mo6aBmnsiomnias noaepxKy O0JIBIIMX MHOTOMEPHBIX MACCH-
BOB M MaTpHII, BMECTe ¢ OO0JIBIION OMOIMOTEKOM BEICOKOYPOBHEBBIX (M OYEHb OBICTPBIX)
MaTeMaTHIeCKUX (DYHKIMHA IJIs OTIEpalliii ¢ STUMU MacCUBaMHU, Ha3bIBACTCS:

pandas

numpy

matplotlib

sklearn

21.  bubmmoteka Python, mo3Bossitoniast CTpOUTH CBOHBIE TAOIUIIBI, BBITOIHATH TPYTIITAPOB-
KU, TIPEJOCTABISIET YAOOHBIN TOCTYH K TAOJMYHBIM JaHHBIM, Ha3bIBACTCS:

pandas

numpy

matplotlib

sklearn

22.  bubnuoteka Python, koTopas npenocTaisieT MHOXECTBO BO3MOXKHOCTEH , TAKUX Kak
MHOI'OCTYII€HYAThIi aHaJIU3, PErpeccusi U aIrOPUTMbI KJIACTEpU3aLMU, Ha3bIBACTCSL:

pandas

numpy

matplotlib

sklearn

23.  bubmuoteka Python, npenHazHaveHHas Ui BU3yaJIM3alliy TaHHBIX, HA3bIBACTCS
pandas

numpy

matplotlib

sklearn

24. Meron, KOTOPBIN 3a1a€T HaYaJIbHbIE YCIOBUS U1 T€HEpaTOpa CIIy4YalHbIX YUCEI, Ha3bl-
BaeTCA:

random.seed()

np.median()

np.median()

np.arange()

25. "Hancrpoiika» Hax Matplotlib, koTopas mpeaocTaBiseT Jyulnyro rpaduky u 0oJbiiee
KOJIMYECTBO BO3MOXKHOCTEN €€ HaCTPOWKH, HA3bIBAETCS

plot

graphic

seaborn

diagrams

26.  OtkpblITas nporpaMMHas O6MOIHOTEKa /Ui MAIIMHHOTO 00y4eHus1, pa3paboTaHHas
komnanueit Google i penieHus 3ajad NOCTPOCHUS M TPEHUPOBKU HEHPOHHOM ceTH, Ha3bIBaeT-
cs:
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NeiroNet
NeiroLib
TensorFlow
FlowKeras

27. B xakom OTHONICHHH OOITYHO AT BEIOOPKY Ha O0YYaOIIyIO0 U TECTOYIO:
20:80
80:20
50:50
90:10

28. Urto Ha3bIBalOT "3moxoi" B HeMpoceTsx?
[Toxonenue co3gaHus HCKYCCTBEHHONW HEHPOCETH
OnHa uTepauusi B mpouecce 00y4eHusi HelMpoceTH
CoObITHE, TOBIUSBIIEE HA PA3BUTHE HEUPOCETH
[Ipouecc pacyeTa ommOKHU HEHPOCETH

29.  UYro Takoe "nepeoOyuenue" moaenu?

Moenb COAepKUT Ype3MEPHO OOTBIIIOE YHCIIO TIEPEMEHHBIX

Mo/ienp CIUIIKOM YacTO y4acTBOBaJla B 00y4EeHUHU

Mopneb U3JIMIITHE TOYHO COOTBETCTBYET C€TH KOHKPETHOMY HaG0py 00y4Yalomux nNpume-
POB H TepsieT CIIOCOOHOCTH K 00001IeHH 0.

30.  Jlns pemieHMs Kakux 3a/1a4 co3/laHa CBEPTOYHAsl HEHPOHHAs CETh?
Perienue caoxHbIX apuMETHUECKUX 3a7a4

IIpencka3anue BpEMEHHBIX PAIOB

Pacno3naBanue o6pa3oB

ApxuBHpOBaHKE OOJIBIINX TAHHBIX

31. Kaxkoro ciost HeT B apXUTEKType CBEpTOYHOM HEUPOCETH?
CepTo4HOrO

[TonHOCBSI3HOTO

Brerxogaoro

IIpomeskyTOUHOTO

32.  Cpena nmporpammupoBanus Python, Bkitodaromias Habop cBOOOHBIX OMOJIMOTEK MAIIH-
HOTO O0YYCHWSI, Ha3bIBACTC:

Cobra

Anaconda
MachineLearning
PythonMLLybrary

33.  HMHCTpyMeHT [uig pa3paboTKH U IpeacTaBieHus mpoekToB Data Science B MHTEpaKTHB-
HOM BUJie, 00bETUHSIOIUI KO, TEKCT, MaTeMaTHUYECKNE YPABHEHUS U BU3yaJIn3alli, Ha3bIBACT-
cs:
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Mars Notebook
Jupyter Notebook
Venera Notebook
Pluton Notebook

34, Jaracer - aT0

CeT Ja”HHEIX

Oo0padoTaHHasi M CTPYKTYpUPOBaHHasi ”HGOpPMAaIusl B TA0JIMYHOM BH]IE
YcpennenHas BBIOOpKa JaHHBIX 110 CTPOKaM

VYcepennenHast BBIOOpPKA TaHHBIX 11O CTOJIOIAM

35.  Kak Ha3biBaetcs OeciuiatHas cpena Google mist cozpanus HOyTOyKoB Jupyter, KoTopas
MOJTHOCTBIO paboTaeT B o0ake?

Laboratory

Googlaboratory

Colaboratory

Neirabolatory

36. Kakoii Tun s;iueek B HOyTOyKax Jupyter mpegHa3HAveH Ui BBOJa TEKCTa U U300paxe-
HHi1?

Code

Markdown

Memo

Image

37.  Kakoii Tun siueex B HOyTOyKax Jupyter npenHa3zHaueH JUisi BBOAA IPOrPaAaMMHOTO Koza?
Markdown

Memo

Image

Code

38.  C nmoMoImpio Kakux CHMBOJIOB B Jupyter HOyTOyK MOKHO CO37aBaTh 3ar0JIOBKH IIEPBOTO
YPOBHSI?

C noMouib10 cMMBoJIa # U podeJia

C nomomipro cuMBoOJIa #

C nmomormpio cumBoa % u mpoodena

C noMoribio cuMBoJia %

39. C moMoIIpI0 KaKiX CUMBOJIOB B Jupyter HOyTOYK MOXHO CO3/1aBaTh Wput Kypcus?
C MOMOIIbI0 CHMBOJIOB * C IBYX CTOPOH TeKCTa

C TIOMOIIIBI0 CHMBOJIOB # C IByX CTOPOH TEKCTa

C MIOMOIIBI0 CHMBOJIOB «K» ¢ IBYX CTOPOH TEKCTa

C TIOMOIIIBIO CUMBOJIOB «/ *» 1 «*/» C IByX CTOPOH TE€KCTa

40.  Kakoe coueraHue KJIaBHII 3alycKaeT KoJ B Jupyter HOyTOyK Ha BbIOJIHEHHE?
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Enter
Shift+Enter
Ctrl+Shift
Alt+Shift

41. AKCOH — 3TO OTPOCTOK HEHpOHa:

Bxonnoi
Boixoanoii
[IpoMexyTOUYHBII

[Tpeobpazyromuit

42. Yro B OGnosornueckom HerpoHne umeeT 0OIbIIYIO ITUHY:
Jenapur

AKCOH

Cunarnc

Teno nelpoHa

43.  JlaHO: HEMPOHHASI CETh C OJHUM CKPBITBIM clIoeM. Y ceTH 1 Bxon, 3 HellpoHa B CKpBITOM
cllo€ M OAMH BbIXoA. UTo OyzeT Ha BBIXOJIE CETH B CIy4ae, €M Ha BxoJie 1, Bce Beca paHsl 1?

O\

1
3
1/3
0,3

44.  Kro co3nan nepByro MOJENb HCKYCCTBEHHBIX HEUPOHHBIX ceTeil?
Mak-Kaniaok u Ilurre

IBun U. Pymensxapt, [Jx. E. Xunton u Ponansn /Ix. BunbesmMc
®pouk Pozenbnart

Sn Jlekyn

45. Kakoli TuI MCKyCcCTBEHHOM HEHPOHHOM CeTH NPEeCTaBIeH Ha KapTUHKE?
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Oll[pllf

gy
P
hh NN
A ™~
P N 9 NN
o Qgh \\:\\\\\
R 0] SO
O N6 ™ [P \\\\
RANRN NN
SRR - NN
N R4 o QN
f \}’\\3\ 2 N6 i ~
NRERE 0-6 N
I RTER] -1-7
AR
ST )
NS e .
R
\ + ) |
input 0
PexyppenTHas HelipoHHAas CETh
Heitponnas cetpb [>xopaana
MartpuuHas HEHpOHHAs CETh
CBeproyHasi HeHpOHHAS CeTh
46.  Jlns pacmpeneneHHOro rirybokoro mMamuHHoro ooyuenus (Deep Learning) 6ombiie moa-
XOIIUT (PpEeHMBOPK
PyTorch
TensorFlow
Flask
Scikit-learn
47. bonbiime nanavie — 3TO:
Jannbie oobemoM 6omee 1TO
Hannbie o0bemoM 6omee 10T6
Hannbpie o0bemoM 6omee 100T6
Het orpannyenuii Ha MUHUMAJIbHBIH 00beM
48.  Cpennss abcomorHas omnoka (MAE) nonyvaercs myrem:

BBIYHUCJIEHNS A0COTIOTHOI Pa3HUIBI MeKIYy MPOrHO3aMU MO/Ie/Id U MCTUHHBbIMHY (paKkTHye-
CKHMMH) 3HAYECHUSIMH.

BBIYHCIICHHUS OTHOCHUTEIHHON PA3HUIBI MEXy MPOTHO3aMHU MOJCIA U MCTHHHBIMH ((akTmue-
CKHMH ) 3HAYCHHSIMHU.

BBIYHCIICHHS KBaJpara PasHUIBI MEXIY MPOTHO3aMH MOJICIH W OOYYarOIIMM Ha0OPOM JaHHBIX
(MCTUHHBIC 3HAYCHHS ).

BBIYHCIICHHS KBaJpara PasHUIBl MEXIy MPOTHO3aMH MOJICIH W OOYJarOIIMM HAa0OpPOM JaHHBIX
(MCTUHHBIEC 3HAUCHUS) U MIPEICTABICHUS pe3yibTaTa B IPOIEHTHOM (hopMare.
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49. CpennexBaapatuunas omuoka (MSE) nomyudaercst myTem:

BBIYHCIICHHS a0COJIFOTHOM pa3HUIIBI MKy MTPOTHO3aMH MOJICITH M HCTUHHBIMHE ((haKTHYECKUMHU )
3HaYEHUSIMHU.

BbIYHCJEHUS CYMMbI KBA/IPaTOB Pa3HUIbI MKy MPOrHO3aMHU MO/IeJIM M 00y4YalouM Ha-
00pOM JTaHHBIX (MCTUHHBbIE 3HAYEHHUS).

BBIYMCIICHHS] OTHOCUTEIHLHOW Pa3HUIBI MEXKIY MPOTHO3aMH MOJIETH WM UCTUHHBIMH ((axThde-
CKHMMH) 3HAYEHUSAMHU.

BBIUMCIICHUS KBaJjpaTa pasHUIIbI MEXIy MPOTHO3aMU MOJIEIH U 00yYaromuM HaOOpOM JaHHBIX
(MCTUHHBIE 3HAYCHHUS) U TTPEICTABICHHS pe3ysIbTaTa B MPOLEHTHOM (popmaTe.

50.  Cpenuss abcomntotHas npouentHas ommnoka (MAPE) nonyyaercs mytem:

BbIYHUCJIEHUS] CYMMbI KBQ/IPaTOB Pa3HULbI MKy MPOrHO3aMHU MO/IeJIM M 00y4YaloIuM Ha-
0opoM [aHHBIX (MCTHHHbIE 3HAYEHHUs]) W MPEACTABJIEHHS Pe3yJbTaTa B MNPOUEHTHOM
¢opmare.

BBIUMCJICHHS] CYMMBI KBaJIpaTOB Pa3HUIIBI MEX/y TPOrHO3aMH MOJIENIU U 00y4aronuM HabopoMm
JAHHBIX (MICTUHHBIC 3HAYCHU ).

BBIUHCIICHHS a0COJIIOTHOM pa3HULIBI MEKIY TPOrHO3aMH MOJETU U UICTUHHBIMHU ((haKTUYECKUMHU )
3HAYCHUSIMHU.

BBIUHCIICHHUS] OTHOCUTEIBHON PAa3HUIIBI MEXy MPOTHO3aMH MOJENIM U HUCTUHHBIMH ((akThue-
CKUMH) 3HAUCHUSMHU.

4. METOANYECKHWE MATEPHAJIbI, OITPEAEJIAIOUIUE ITPOLIEAYPBI OLIEHMBAHUW A
3HAHUI, YMEHUI, HABBIKOB U (MJIN) OIThITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIINX ATAIIBI ®OPMUPOBAHM KOMITETEHIMI B ITPOIIECCE
OCBOEHU S OBPA3OBATEJILHOI ITPOI'PAMMGBI

1 3TAIl - 3HATDH

KpuTepun oieHKH YCTHBIX OTBETOB CTY/ACHTOB

Ouenka [TpaBHJIBLHOCTH (OMIMOOYHOCTD) BBIMOJHEHUS 3a/IaHUS
«OTIIMYHO» IIOJIHO M aPTYMEHTHPOBAHO OTBEYACT 110 COJCPIKAHUIO 3aJaHUS;
IIOHUMAcET MaTepI/IaJI, OGOCHOBBIBaeT CBOH CY)KILCHI/ISI,
MPUMEHSECT 3HAHUS Ha MPAKTHKE, WILIIOCTPUPYET OTBET MPUME-
paMu He TOJILKO I10 MPEITI0KCHHOM JTUTEpaType;
M3JIaraeT MaTepuall IMocjieI0BaTeIbHO U MTPABHIBHO.
«XOPOIIIO» MOJTHO M apTyMEHTHUPOBAHO OTBEYACT 110 COACPIKAHUIO 3a1aHUS;
MMOHMMAET MaTeprajl, 00OCHOBBIBAET CBOM CYKJICHHS,
HpI/IMCHSICT 3HAHUS Ha HpaKTI/IKe, I/IJIJIIOCTpI/IpyeT OTBCT HpI/IMC-
paMH He TOJIBKO T10 MPEIJI0KEHHOM JTUTepaType;
u3jaracT mMarepuaj IMOCIeI0BaTeIbHO M MPaBUIBHO, HO JOMYC-
kaeT 1-2 omuOKH, KOTOpPBIE HCITPABJISIECT CaM.
«YIOBJIETBOPUTEIHHOY 3HAET ¥ MMOHUMAET OCHOBHBIC MOJIOKEHUS 10 COAEPIKAHHUIO 3a/1a-
HUS;
u3jIaracT MaTepua HEMOJHO, HO JOMYCKAaeT HETOYHOCTH B OIpe-
JCTICHUH TIOHATHH WK (OPMYITHUPOBKE MPABHI;
HE JIOCTaTOYHO TIyOOKO M JIOKa3aTeIhbHO O0OCHOBATH CBOU CYXK-
JICHUSI WUTIOCTPUPYET OTBET MPUMEPAMH TOJIBKO MO TPEIIOKECH-
HOMU JINTEepaType;




PAGE \* MERGEFORMAT 2

u3JaraeT MaTepual Hermocjae0BaTelbHO U I0MycKaeT 3-4 omuo-
KH.

«HEYJOBIECTBOPUTEIILHO» | JOIYCKAET CYIIECTBEHHBIE OMIMOKH B ()OPMYIHUPOBKE OMpeIeIie-

HUH U IMpaBHJI, HICKAXKAIOMNUE UX CMBICII;

H3j1aract Marcepuajl HEMOCJICAO0BATCIIbHO, HCYBCPCHHO W HC IIO
CYLICCTBY 3aJaHUA;

JO0ITYCKACT CYHICCTBCHHBIC OIJ_II/I6KI/I, HC MO3BOJIAIOIUC PACKPBITH
CMBICJI 3aJdaHus, SABIAIOIIUECA CCPLE3HBIM IIPCIIATCTBHEM K
YCHCIIHOMY OBJAACHHIO CIICAYIOIIMUM MATCPHUAIOM.

290TAIl - YMETH

KpPlTCpPIPl OLCHUBAHHUSA BBIINOJHCHUSA NPAKTHYCCKHUX 3az[anm7l H 33I[aHI/II7[ AJI CaMOCTOHA-

TeJIbHOM padoThI

Ouenka Kpurepun

«OTIINYHO» pa60Ta BBITIOJTHEHA ITOJIHOCTBIO,

B JIOTUYECKUX PACCYKICHUSIX U 0OOCHOBAaHUM pPEUICHHs HET Mpo-
0€JI0B U OIIHOOK;

B pEIIEHWH HET OIMHUOOK (BO3MOXKHBI HEKOTOPBIE HETOYHOCTH,
OITNCKHU, KOTOpaH HC ABJICTCA CICACTBUEM HC3HAHUSA HWIIM HEC-
MMOHUMaHHUs Y4eOHOT0 MaTepuaa).

«XOopouio» pa60Ta BBITIOJIHEHA ITOJIHOCTBIO, HO 00OCHOBaAHMS IIAar0B PEIICHUA

HE/I0CTaTOYHBI (€CIM YMeHHEe 000CHOBBIBATh PACCy’KJCHUS HE SB-
JSUIOCH CTEMATIbHBIM 00BEKTOM MPOBEPKH );

JIOMYIIEHBI OJ{Ha OMIMOKA, I €CTh JIBa — TPH HeJ04ETa (€CIu 3TU
BHJIBI pa0OT HE SIBJSUTHCH CICITUATBHBIM 0OHEKTOM POBEPKH ).

«y/IOBJIETBOPUTENHHO» | JIOMYIIEHO He OoJiee NBYX OMMOOK miu Oosiee IByX — TpeX Helo-

YEeTOB, HO OOydJaronuiics o0mamaer o0s3aTeIbHBIMA YMEHHUSIMU T10
MIPOBEPAEMON TEME

CHEYAOBJIECTBOPHUTECIBHO» | JOMYIICHBI CYIICCTBECHHBIC OH_II/I6KI/I, IIOKa3aBIIHUE, 4YTO 06y-

qaromumiics He o0amaeT 00s3aTeNIbHBIMU YMEHHUSMH TI0 JTaHHOU
TE€ME B ITOJIHOM Mepe.

Kpurepun ouenuBanus pepepara

OneHka

[TpaBUIBbHOCTH (OIIMOOYHOCTD) BHITIOJTHEHHS 3a/1aHUs

«3a4YTCHO»

Conepxanne pedepaTa COOTBETCTBYET TEME;

[IpaBunbHOE UCTIONB30BAHUS HCTOYHUKOB JTUTEPATYPHI;

CootBercTBue odopmiieHHs pedepara CTaHIAPTOM;

3HaHUe y4alluMcs U3J0KEHHOro B pedepare maTepuana (As OTBETa Ha YCT-
HBIE€ BOIIPOCHI);

YMeHue rpaMOTHO U apryMEHTHPOBAHO U3JI0KHUTH CYTh MIPOOJIEMBI B TEKCTE U
YCTHO;

Te3ucel U MpPeaNOIOKEHUSI apryMEHTHPOBAHbBI, CAENaHbl BBIBOJBI M YMO3a-
KITIOUCHWS,

B Tekcte oTpakeHO yMeHHE aHANU3UPOBaTh (PAKTHUECKUN MaTepual U UCTO-
pUYECKHE U KYJIbTYPHBIC (DaKThI.

«HEC 3a4TCHO»

Tema pedepara packpbiTa HEAOCTATOUHO MOJTHO;

OtcyTtcTBYyeT OubInorpaguueckuii CrucoK;

Te3ucel U NpPEaNoOKEHUsT HE apryMEHTHPOBAHBI, HE CIENAaHbl BBIBOABI U
YMO3aKIIFOUEHUS;

B TekcTe oTcyTCTBYET (haKTOJIOTMUECKUI aHaAIN3;
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OTBeTHI HA YCTHBIC BOIIPOCHI HC OTPAKAOT YMCHUC T'PAMOTHO U apryMCHTHUPO-
BaHO U3JIOKHTH CYTh pedepara.
Co3nanne mpe3eHTAUMii HA 32 JAHHYI0 TEMY

Kpumepuu oyenusanusa npezenmayuii

Ne | [TapameTpbl OLICHUBAHUSA NPE3EHTALMHU BobicTaBiasiemasi ouenka (6as1)
orlgo3

CooTBEeTCTBHE CONEp)KaHHS TPE3CHTAINN
BBIOpaHHOU TeMe.

1
2 | Jloruka nojauyu uHGOpPMALIUU

3 | OpurnHaaIBLHOCTH M HOBH3HA HH(OpMAITUH.
4 | I'paduueckas nnpopmarys (MWLTFOCTPALINH,
rpaduku, TaOJIMIIBI, TUATPAMMBI B T.]T)

5 | 3axiroueHue npe3eHTalnu (BbIBObI)

HToro 6a10B:

Ha kaxxapiii mpescTaBiaeHHbIN apaMeTp 3anoaHsAeTCs Ta0IuIa OLEHUBAHUS, TJ€ M0 KaX-
JIOMY U3 KPUTEPHEB MTPUCBAUBAIOTCS OaJuTbl OT 1 10 3, YTO COOTBETCTBYET ONPEAEIEHHBIM YPOB-
HSM pa3BUTUS KOMIIETEHTHOCTH: | Oamn — 3TO HU3KHMM YpOBEHb; 2 Oaina — 3TO CpeaHHi
yYpOBeHb; 3 Gaia — BBICOKUN ypoBeHb. OmpeienieHue ypoBHS KOMIIETEHTHOCTH:

Konn4yecTBo HaOpaHHBIX 0a/10B 32 YpoBuu Onenka
NpeACTABJICHHYIO NIPe3eHTALMIO
ot 12 o 15 Bricokuii ypoBEeHb OTJIMYHO
or8 1o 11 CpenHuii ypoBeHb XOPOIIIO
oT 5 10 8 Hwu3zkuii ypoBeHb YJAOBJIETBOPUTEIBHO
10 5 - HEYJIOBJIETBOPUTEIHHO

3 OTAII - BJIAJETD

Kpurtepun oueHnBaHus 3HAHUI HA IK3aMeHe
Ornenka «OTJIMYHO»:

1.I'myOokoe 1 mpoyHOEe YCBOCHHE MPOTPAMMHOTO MaTepHala.

2.3HaHue NaKeTOB MPUKJIAJAHBIX TPOrPAMM

3.3HaHue OCHOBHBIX MPUHIIUIIOB MMOCTPOSHUS MAKETOB MPHUKIAIHBIX TPOTPAMM.
4.3HaHME OCHOBHBIX 3aJ1a4 NMPHUKJIAJHBIX IPOrPAMM.

5.CBob60aHOE BiIa/IeHNe TaKeTaMH MPUKIIAJAHBIX TPOTPAMM.

6. ToyHocTh, 1 000OCHOBAHHOCTE BHEIBOOB.

7.be30mr00uHOe BHIMOJIHEHHE MTPAKTUIECKOTO 3a/IaHusI.

8.TO‘-IHI)IG, IIOJIHBIC U JIOTUYHBIC OTBETHI HA JOITOJTHUTCIIBHBIC BOHpOCBI.

Onenka «XOPOLIO:

1. Xopoiee 3HaHUE MPOTPAMMHOTO MaTepuraa.

2. HegoctaToyHO TONHOE W3MOKEHHE TEOPETUYECKOTO BOIMpPOCa 3K3aMEHAI[MOHHOTO
ounera.

3. Hanuune  HE3HAUMTENbHBIX  HETOYHOCTEH B yHOTpPeOIEHUHM  TEPMUHOB,
KJTaCCU(UKAITUH.

4. 3HaHNe OCHOBHBIX MMAKETOB MPUKIATHBIX IPOTPaMM

5. HenonHoTa npeacTaBI€HHOT0 WLTFOCTPATUBHOTO MaTepHaia.

6. TouHOCTH U 0OOCHOBAHHOCTH BHIBOJIOB.
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7. JlornyHO€ U3J10KEHUE BOIIPOCA, COOTBETCTBUE U3JI0KEHUSI HAYYHOMY CTHIIIO.
8. Herpy0as ommOka mpy BHITIOJIHEHHH MPAKTHYECKOTO 3aJaHUsI.
9. IlpaBuiibHBIEC OTBETHI HA JOTOJIHUTEIBHBIE BOIIPOCHI.

Onenka «YJIOBJIETBOPUTEJIBHO»:

1. IToBepXHOCTHOE YCBOEHHUE IPOTPaMMHOTO MaTepHala.

2. HenocTtaTo4yHO NOJHOE H3JI0KEHUE TEOPETUYECKOr0 BOIPOCA 3K3aMEHAIIMOHHOTO
ounera.

3. 3aTpyaHeHMe B NOPHUBEACHUM IIPUMEPOB, MOJATBEPKAAIOLIUX TEOPETUUYECKUE
IOJIOKEHUS.

4. Hanuuue HeTOYHOCTEN B yNIOTPEOICHUN TEPMUHOB, KIacCU(PUKAIIHIA.
Heymenue 4eTko cpopMyInpoBaTh BHIBOIBI.
OTCyTCTBHE HaBBIKOB HAYYHOT'O CTHJISL M3JI0KEHHS.
['py6ast ommbKa B MpakTUYECKOM 3aaHUH.
Herounsle 0TBETHI Ha TONOJHUTEIBHBIE BOIIPOCHI.

Ouenka «HEYJIOBJIETBOPUTEJIBHO»:

1. He3nanue 3HaYMTEIbHON YaCTH MPOTPAMMHOIO MaTepuaa.

2. HecrmocoOHOCTH PUBECTH IPUMEPHI TAKETOB MPUKIATHBIX IPOTPAMM
3. HeyMeHue BBIIEIHUTH TJIaBHOE, ClIENIATh BHIBOABI U 000OIICHMS.

4. 'pyOble OIMOKY MPU BBIMOJTHEHUN PAKTHYECKOTO 3aaHHsI.

5. HeraBI/IJ'[BHBIe OTBCTHI HA JOIMMOJTHUTCIIBHBIC BOIIPOCHI.

PN

TecT 111 CAMOKOHTPOJIA (IPUMEPHbIE BONIPOCHI HMTOTOBOI0 TECTUPOBAHMS)

Kpumepuu oyenusanus mecma

[TostHast BepcHs TECTOBBIX BOIIPOCOB COACPIKHUTCS B AJICKTPOHHO-WH(DOPMAIIMOHHON CH-
cteme By3a. CTyIeHThI IPOXOJAT TECTHPOBAHHE B KOMIIBIOTEPHOM KIIAcCe.
[Tpu pa3zpaboTke TeCTOBBIX 3aAaHUI UCTIOIB30BAIUCH CIEAYIONINE (OPMBI 3a/ITaHUMN:
— 3aJIaHHsI ¢ BEIOOPOM OJTHOTO 13 3-4 OTBETOB.
Bpewmst TectupoBanust cocrapisier 30 MUHYT, BpeMs OTBETA Ha OJTHO TECTOBOE 3a7aHue — MUHY-
Ta.
Kpurepwii onieHuBaHMs yCTaHOBIIEH B 000JIOUKE TeCTa.
Kputepuu oneHku:
Onenka «5» - 90% u Oosnee NpaBUIBHBIX OTBETOB;
Onenka «4» - 70% u Gonee MpaBUIBHBIX OTBETOB;
Onenka «3» - 50% u 0oJie MpaBUIILHBIX OTBETOB;
Ouenka «2» - Mmenee 50% npaBUIBHBIX OTBETOB.
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