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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:

Kox n HanmenoBaunue
KOMITETCHIINI BBIITYCKHUKA

KOI[ 1 HAUMCHOBAHHC I/IHI[I/IKaTOpa JOCTHUXCHUA
KOMIIETEHIINH

OIIK-1 CnocobeH nmpuMEHSTh
€CTeCTBCHHOHAY4YHbIC U 00IIIe-
VWHXEHEPHbIE 3HAHMS, METOMbI
MaTeMaTUYeCKOro aHajiu3a Hu
MOJEIIMPOBAHUSA, TEOpeTUYe-
CKOT'O U IKCIIEPUMEHTAILHOTO
UCCIIeIOBaHusl B MpodeccHo-
HAJIbHOW JIESITEIBHOCTH

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 JEATEIbHOCTH

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

OIIK-2.1. 3naer nOpUHIUIBI pabOTBl  COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJOTHM U MPOTPaMMHBIX CPEICTB, B
TOM YHCJIE OTE€UECTBEHHOTO0 MPOU3BOJICTBA MPH PELLIEHUH 3a-
na4d mpo(ecCHOHATLHOU NesSTeIbHOCTH

OIIK-2.2. Ymeer BbIOMpaTh COBPEMEHHbIE HH(POPMAIMOH-
Hbl€ TE€XHOJIOTUM U NpPOTpaMMHBIE CPEICTBA, B TOM YHCIIE
OTE4ECTBEHHOI'O MMPOU3BOJICTBA IIPU PELICHUHU 3a1ad Ipodec-
CHOHAJIBHOW JeATeIbHOCTH

OIIK-2.3. Bnaneer HaBbIKaMU MPUMEHEHHSI COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH U MPOTPaMMHBIX CPEICTB, B
TOM YHCJIE OTEUYECTBEHHOTO ITPOU3BO/ICTBA, TP PEIICHUH 3a-
na4 npo(ecCuoHaNbHOM AesITeIbHOCTH

OIIK-7 Crnocoben pa3zpabarbl-
BaTh AJITOPUTMBI u
[IpOrpaMMbl, IPUTOAHBIE IS
MPAKTHYECKOTO MPUMCHEHHSI

OIIK-7.1. 3HaeT OCHOBHBIE A3BIKM IPOIPaMMUPOBAHUS U pa-
00THI ¢ 6a3aMM JTaHHBIX, ONEpAIIMOHHBIE CUCTEMBI U 000JI04-
KA, COBpPEMEHHBIE TPOTPaMMHBIE CpeAbl  pa3paboTKU
MH(POPMALMOHHBIX CUCTEM U TEXHOJIOT U

OIIK-7.2. YMmeeT npuMEHSTh SA3bIKM NPOTPAMMMPOBAHUS U
paboThl ¢ 0a3aMM JaHHBIX, COBPEMEHHbBIE NPOTrPaMMHBIE
cpensl pa3paboTku HHPOPMAIIMOHHBIX CUCTEM M TEXHOJIOTHUN
JUIs aBTOMATU3al[M1 OW3HEC-TPOLECCOB, PELIeHUs MPHKIIAL-
HBIX 3aJ]a4 pa3jIM4YHbIX KJIacCOB, BeJEHUS 0a3 IaHHBIX WU
MH(POPMALMOHHBIX XPaHUJIIHIL]

OIIK-7.3. Brnageetr HaBbIKaMu NIPOTrpaMMHUPOBAHMS, OTIAAKU
U TECTHPOBAHUS MPOTOTUIIOB MPOTrPAMMHO-TEXHHUUECKUX
KOMIIJICKCOB 3a/1a4

3HAHUS,

MaAaTEMAaTHYICCKOIo aHa-

Ko
Ne A HanmeHnoBanue .
KOMIIE- . Otansl GOopMUPOBAHUS KOMIIETEHIUH
/1 KOMITETEHIIUH
TEHIUU
1. OIIK-1 Cnocoben mnpuMeHsTh | [ Oman — 3uams.

ectectBeHHOHayuyHble | OIIK-1.1. OcHOBBI MaTeMaTHKH, (U3HKH,
U OOIIEUH)KEHEPHBIC | OCHOBBI BBIYMCIUTEILHON TEXHUKH, OCHOBBI
METO/JIbI | MPOTPAMMHUPOBAHUS

2 Oman — Ymemn:
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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

Kpurepuu onieHuBanus

|
No 5 2 E HanmeHnoBanue KOMIIETeHIIU I [Ikana
n/m | é E KOMITETEHITHT Ha pa3IuYHBIX dTarax OIICHUBAHUSA
bopMHpOBaHUS
1 | OIIK-1 | CnocoGen mpu- | I Oman — 3uams: «OTJIMYHO»
MEHSTh OIIK-1.1. OcHosrbl | 1. ['mybokoe u  mpouHoe
€CTEeCTBCHHOHA- | MAaTEMaTHUKH, (bu3uKH, | yCBOCHHE IPOTrPaMMHOTO
y4Hble U OOIIe- | OCHOBBI BBIYMCIUTEIBHON | MaTepuana.
WHXEHEPHBIC TEXHUKH, OCHOBBHI | 2. 3HaHUE MaKeTOB
3HAHUS, METOJIBI | MPOTPAMMHPOBAHUS MPUKIATHBIX TPOTPaMM
MaremaTuye- 2 Oman — Ymemo: 3. 3nanue OCHOBHBIX
ckoro aHanmusa u | OIIK-1.2. Pemratp | NpUHLIMIIOB IIOCTPOEHUS
MOJICITUPOBa- CTaHJapTHBIE Tpodeccho- | MaKeTOB MPUKIIATHBIX
HUs, TEOPETUYE- | HAIbHBIC 3aJa4d C MPUMeE- | IIPOIPaMM.
CKOFO M 3KC- | HEHHEM eCTCCTBEHHOHAyu- | 4. 3HaHME OCHOBHBIX 3ajJay
NepUMEHTab- HBIX U OOIICMH)XEHEPHBIX | NPUKJIAJHBIX IPOIPAMM.
HOTO  HMCCJENOo- | 3HaHWH, pemarb mpodec- | 5. CBoboaHOE BJIaJICHUE
BaHHWs B IPO- | CAOHAJIbHBIE  33Ja4d ¢ | IAKEeTaMu MIPUKIIATHBIX
(dheccHoHATBHOU | TTOMOIIBIO METOJIOB | IPOTrpaMM.
JeATETbHOCTH MaTeMaTHueckoro aHaimsa | 6. TouHOCTB u
1 MOJICJTMPOBAHUS 000CHOBAaHHOCTH BBIBOJIOB.
3 Oman — Bradems: 7. be3ommbounoe
OIIK-1.3. HaBeikamMu Te€O- | BBIIIOJIHEHHUE  IIPAKTUYECKOI'O
peTHuYeCcKoro Hu 3KC- | 3a/laHUA.
nepuMeHTaabHOro uccie- | 8. TouHble, MTOJTHBIE u
JOBaHHWs OOBEKTOB IMpO- | JIOTUYHBIE OTBETHI Ha
(ecCHOHANLHOM JeATeNb- | JOIOIHUTEIBHBIE BOIPOCHL.
HOCTH
2 | OIIK-2 | Cnocoben 1 Dman - 3namo: «XOPOIIO»
HOHMMATh OIIK-2.1. Mpunuumer pa- | 1- Xopomee SHaHHC
IOPUHLUIBL  pa- | OOTHI COBpPEMEHHBIX TpOrpaMMHOTO MaTepHara.
2. Henocratouno MOJIHOE
00THI COBpeMeH- | THDOPMAIIMOHHBIX TEXHO-
- U3JIOKEHUE  TEOPETHUECKOTO
HBIX HH(}OpMa- | JOTHM U MPOrPaMMHBIX BOTPOCA  PK3AMEHALMOHHOTO
IUOHHBIX  TE€X- | CPEJICTB, B TOM YHCIIE OT€- | Guiera.
HOJIOT U U | YECTBEHHOIro  npou3BoJ- | 3. Hanmuuue He3HAYUTENbHBIX
MPOTPaMMHBIX CTBa TIPU pelIeHNH 3ajau | HETOYHOCTEH B ynoTpeOieHnH

CpEICTB, B TOM
qucie  oTeve-
CTBCHHOTI'O
NIPOM3BO/JICTBA,
U HCIOJb30BATh
UX TpH perie-
HUM 3aja4 TPo-
dbeccruoHanbHOU

JIeITEeIIbHOCTH;

npodecCUOHATBLHON  Jiesi-
TEIBHOCTH;

2 Oman - Ymems:

OIIK-2.2. Bri6upath
COBpEMEHHbIE HH(pOpMa-
[IMOHHbIE TEXHOJOTHU U
IPOTPaMMHBIE CPEJCTBA, B
TOM 4YHCJE€ OTECYECTBEH-
HOTO TPOM3BOJCTBA TpHU
penieHun 3agad mpodec-

TEPMHHOB, KJIacCU(PHUKAIHIL.

4. 3HaHue OCHOBHLIX ITAKETOB
MPUKIATHBIX TPOTPaMM

5. HemomraoTa
MPEICTABICHHOTO
WJUTFOCTPATUBHOTO MaTepHalia.
6. TouHocTh u
000CHOBAHHOCTb BBIBOJIOB.

7. Jloruunoe HU3JI0KECHUE
BOIIPOCA, COOTBETCTBUE
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Kputepun onieHnBaHus

.
No X 2 E HawnmenoBanue KOMIIETEHITHI Ikana
n/m | é 5 | KOMIIETEHLIUH Ha pa3IMYHBIX dTarmax OLICHUBAHHMS
" dbopMHUpOBaHUS
CHOHAJIBHOW  JICATENIbHO- | U3JI0XKCHUS HAYYHOMY CTHJIIO.
CTH; 8. Herpybass ommbka mnpu
3 Oman - Brademy: BBITIOJIHEHUHM  MPAKTHYECKOTO
OIIK-2.3. HaBbikamu nipu- | 3aAaHHA.
MCHEHHsT  COBpeMeHHbIX | 9- 1IpaBUJIbHBIC —OTBETBl Ha
MH(OPMALMOHHBIX TeXHO- | AOIOIHATEIBHBIC BONPOCHL.
Jorui M TMPOTPAMMHBIX |y JOBJIETBOPUTEJIBHO»
CPEICTB, B TOM YHUCIIE OTe-
YECTBEHHOTO  MPOM3BOJI- 1. IToBepXxHOCTHOE YCBOEHHUE
CTBA, TIPH peleHHu 3amay | IPOTPAMMHOIrO MaTepHaa.
npodeccHoHaNbHOl  fes- 2. HenocraTouHo MOJTHOE
TeBHOCTIL. U3JI0KCHUE  TCOPETUYECKOIO
3 | OIK-7 | Cnocoben pas- | I Dman — 3uamo: Bolipoca  SK3aMCHALINOHHOTO
pabaThIBaTh OIIK-7.1. OcHoapre | OMIETa.
QITOPUTMBI U | SI3BIKM  TPOTPaMMHUPOBa- 3. 3arpyamenue B
TIPOTPAMME, HHSI, OCHOBBI paGoThI ¢ Ga- | PUBCACHAH [IpUMEpOB,
TIPUTOHBIE IS | 3aMH JAHHBIX, onepanuon- | [TOATBCPAHAAIONIHNX
IPAKTHYECKOr0 | Hble CHCTEMBI U 000J0uKy, | LCOPCTHICCKUC HOTOXKCHIA.
NpUMEHECHHUS COBPEMEHHBIC IPOrpaMM- 4. Hamnuue  nerounocrei B

HbIE Cpelnbl pa3paboTKu
MH(POPMALIMOHHBIX CUCTEM
Y TEXHOJIOTUI

2 Oman — Ymemn:

OIIK-7.2. [IpumeHsTH
S3BIKK  TPOTPAMMHPOBa-
HUS, TMPUMEHATH TEXHO-
noruu paboTel ¢ Oazammu

JAHHBIX, MPUMEHSITh
COBPEMEHHBIE TPOTrPAMM-
HBIE Cpelnbl pa3paboTKu

MH(POPMALIMOHHBIX CUCTEM
Y TEXHOJIOTHI IS aBTOMa-
TH3alud  OW3HEC-TpoIec-
COB, pEIIeHUS MPHUKIAMI-
HBIX 3a1a4 paSHI/ILIHBIX
KJIacCOB, IPUMCHSTH TEX-
HOJIOTUH BeJICHMS 0a3 JgaH-
HBIX M HHGOPMAIIMOHHBIX
XPaHWINIL

3 Oman — Braoems.
OIIK-7.3. HaBrikamu
POrpaMMHUPOBAHUsS,  OT-
JaKH W TECTUPOBAHHS
MIPOTOTHIIOB MPOrPAMMHO-
TEXHUUECKNX KOMILIEKCOB
3a1a4

yHOTpeOIeHIH TEPMHUHOB,
KJ1accupuKami.
5. Heymenue YETKO

c(OpMYITHPOBATH BBIBOJIBI.

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

8. Herounsle = OoTBeTHl  Ha
JIOTIOJTHUTEIIHHBIE BOIIPOCHI.

«HEYIOBJIETBO-
PUTEJIbBHO»

3HAYUTEILHOMI
MIPOTPaMMHOI0

1. He3nanue
4acTH
MaTepuaia.
2. HeciocoOHOCTh TPHUBECTH
MIPUMEPBI MaKEeTOB
MPUKIATHBIX IPOTPaMM

3. Heymenue BBIJICIUTH
rJIaBHOE, CIIeNaTh BBIBOABI U
000011eHuSI.

4. I'pyObie  ommbOKu  mpu
BBITIOJTHCHAH  MTPAKTHYIECKOTO
3aJlaHusl.

5. HempaBuiibHbBIE OTBETHI HA
JIOTIOTHUTEIIbHBIE BOIPOCHI.
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3. THUIIOBBIE KOHTPOJIBHBIE 3A TAHWM A NI MHBIE MATEPHUAJIBI,

HEOBXOJIMMBIE JIJIS1 OLIEHKY 3HAHMIM, YMEHU, HABBIKOB U (MJIN) OITBITA

JNESATEJIBHO XAPAKTEPU3YIOIUX STAIIbI ®OPMHUPOBAHU S KOMITETEHLIIA

B ITPOIIECCE OCBOEHV S OEPA30BATEJILHOM ITPOI'PAMMBI

13TAIl - 3HATH

Nk =

S

o

TeMbl 17151 IOATOTOBKM K YCTHOMY OMIpPOCY:

Tema 1. OcHOBHBIE ATalbl ¥ HAMIPABJICHUS UCCIICIOBAHHUMN B 00JIaCTH CHCTEM HCKYC-
CTBEHHOI'O MHTEJIJIEKTA
DTarbl pa3BUTHSI CHCTEM HCKYCCTBEHHOTO MHTeuekTa (MI).
OcCHOBHBIE HalpaBJICHUs pa3BUTHS UCCIIEJOBaHUI B 00JaCTH CUCTEM UCKYCCTBEHHOT'O MH-
TEJUIEKTA.
Big Data. OcobenHocTH paboThl ¢ OOIBIIUMH JaHHBIMH.
W3sneuyenne 3nanuii. Marerpauys sHanui. basel 3Hanui. [Ipumepst.

Tema 2. OcHOBBI MalIMHHOTO OOYYEHHUS U aHaJIM3a JaHHbBIX
OcHOBBI IPOrpaMMUPOBAHUS I 33/1a4 aHAJIN3a JaHHBIX.
bubnuorexu Python ayis ananusa naHHBIX.
W3ydenue oTaenbHBIX HANpaBleHUH aHaiau3a AaHHbBIX. OOyueHHne «C yuuTenem», «0e3 yuu-
TENA», «C MOAKPEIUICHUEM.
Pemienue 3aiau kiaccudukanum, KiacTepu3aliy, perpeccuu.

Tema 3. Heliponnslie cetu
[Tpunuun padots! Mo3ra. cTopust OTKpbITHS HEHPOHOB U HEHPOHHBIX CETEH.
HckyccTBeHHbIe HelipoceTH. CXeMbl U TPUHITUT PaOOTHI.
[TonHoCBsI3HBIE HEMpOHHbIE ceTH. OTHOCIOWHBIM U MHOTOCIONHBIN EPCENTPOH.
['myGokoe oOyueHue.
PaznuyHble apXUTEKTYpPBl HEUPOCETEN.

Tema 4. O6paboTKa €CTECTBEHHOTO SI3bIKA
W3Bneuenue nnpopmanuu. MaGopMamoHHbIN MOUCK.
AHanu3 BeICKa3bIBaHUM. AHAIN3 TOHAIBHOCTH TEKCTA.
BomnpocHo-oTBeTHBIE cucTEMBI. ['eHepupOBaHKe TEKCTa.
EcTecTBeHHO-S13bIKOBOM HHTEPDEIiC.

Tema 5. KomnbsroTepHOE 3peHUE
BBenenune B KOMIBIOTEPHOE 3PEHUE.
Pacno3naBanue n3o0paxxenuit moapmu. [Ipu3Haky s KaTeropu3anuy N300paKeHHH.
Bosmoxxnoctu 6ubmmotexkn OpenCV. Mamunnoe o0ydenne B OpenCV.
ApXUTEKTYpbI HepoceTel AJis paclio3HaBaHUs N300paXKeHHI.

2J0TAIl - YMETH

KommnuiekT npakTu4yeckux pador
[IpakTuyeckune pabOThl U CEMUHAPBI CIyXkaT A padOThl CTYAEHTOB HaJ y4eOHBIMU 3a-

JadyaMu C OCJIbIO BBIpa6OTKI/I " 3aKPCIVICHUA MPAKTUYCCKHUX 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 6ubanoTexy
import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns

Iar #2: umnopt nataceral

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]
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.

[Mar #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 00yYaroIiei 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: o6y4yeHue 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 baitecy

[ar #4: [lenum naHHbIe HA O0OYYArONIYIO M TECTOBYIO BBIOOPKY Iepes; 00ydeHrueM Mo ienuny
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>

B7e+02

- 750
- 600
-450
- 300

- 150

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

0 1.0 0.99 0.99 879
1 096 1.00 098 267
accuracy 0.99 1146
macro avg 098 099 099 1146
weightedavg 099 099 099 1146

Tema 5. KoMnboTepHOe 3peHue
DopMyIHpOBKa 3a/1a4H

B nannoii 1aGopaTtopHoii paboTe Mbl TO3HAKOMHUMCS C ApXUTEKTYPO CBEPTOUYHBIX HelpoceTeit
LeNet.

Lenp nabopatopHOii paboThl: 00yUNTh HEHPOCETH AJIS pPeIIeHuUs 3a/1a4 KJIaCCU(PUKALIUU T0POXK-
HBIX 3HaKOB.
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JlanHas 3a/1a4a HeoOXoauMa JijIst paboThl OECIIMIOTHBIX aBTOMOOMIICH, IPUYEeM paclo3HaBAHUE
3HAKOB JIOJIKHO MTPOBOAMTHCS MPAKTUUECKH MTHOBEHHO. Ha®op naHHBIX comepkuT 43 pa3inuy-
HBIX KJIacca U300pakeHuil.

Kitaccel nepeuncnensl HUxXe:

0 - Orpannuenue ckopocts (20 kM / u)

1 - Orpanunuenue ckopoctd (30 kM / 1)

2 - Orpannuenue ckopocTd (50 kM / 9)

3 - Orpanunuenue ckopocTH (60 kM / 1)

4 - Orpanuuenue ckopoctd (70 kM / u)

5 - Orpanunuenue ckopocTH (80 kM / 1)

6 - Konen orpannuenus ckopocTH (80 kM / 9)

7 - Orpanuuenue ckopoctu (100 km / u)

8 - Orpannuenue ckopoctu (120 km / u)

9 - O0roH 3amnpernieH

10 - 3anpermaeTcs mpoe3a Ui TPAHCTIOPTHBIX CpencTB 6omee 3,5 T
11 - [Ipoe3n Ha ciexyronieM NepeKpecTke

12 - I'naBHas nopora

13 - Yerynu nopory

14 - Cron

15 - 3ampenieH npoe3a TpPaHCHOPTHBIX CPEACTB

16 - 3ampeleH Bbe3/] TPAHCIIOPTHBIX CpeAcTB Ooiee 3,5 T
17 - Boesn 3anpenieH

18 - Buumanue

19 - KpyTolii mOBOpOT HalIeBO

20 - KpyToii moBOpOT Hampaso

21 - /IBOiiHOM MOBOPOT

22 - Yxabbl

23 - Ckonb3kas aopora

24 - CyxeHue crpaBa

25 - JloposkHble pabOThI

26 - Cetodop

27 - Ilemexoabl

28 - Jletn

29 - Ilepecedenue ¢ BEIOCUIIEAHON TOPOTOi

30 - OcreperaiiTech npaa / cHera

31 - JIukue )KUBOTHBIC

32 - KoHer Bcex orpaHU4eHUN

33 - IloBopoT HampaBo

34 - [loBopoT HaneBO

35 - [Ipoe3n TOAbKO MpsSIMO

36 - [Ipoe3n npsiMO MM HaIpaBo

37 - [Ipoe3n npsiMo WIIK HaJIEBO

38 - [IpunepxuBaiiTech MpaBoi CTOPOHBI

39 - [IpunepxuBanTech JIEBOM CTOPOHBI

40 - KpyroBoe nBukeHue

41 - Konen 30HbI OrpaHUYEHUS MPOE3aa

42 - Koner 3ampera npoe3jia TpaHCTIOPTHBIX CpeaCcTB Oojee 3,5 T
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from google.colab import drive

drive.mount ('/content/drive')

Mounted at /content/drive

llar #0: Vmnopt Oudbimorexy

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

llar #1: VMmnopT m HopManmuzauusa natacerad

danJl C pacumMpeHmeM .p HIpencrapysgeT cobom damn pickle, momysns Python,
MCIIOJIb3YEMEIM IOJia IpeobpasoBaHMsa 00BekTOB Python B mocienoBaTeJIbHOCTHb
BaiTOBR IJIA XPaHeHMS Ha OUCKe WM epenauy no certm. OH [HO3BOJIAEeT yHOOHO
XPaHUTb WM [IepenaBaTb OOBEKTH 0Oe3 MNPpelBapUTEeJIbHOI'O Npeobpas30oBaHMA
IOAHHHX B IOpyToM QopMar.

! Jcriosib30BaHMe KJIOUeBOT'O cjioBa with npm pabore c darnoBeMM OOBeKTaMm

IO3BOJIIET MNPABMUIIBHO SBaKPHITE OOBEKT I[IOCJIE 3aBeplleHusa paboTel ¢ HMM. 'rt'
- aTpudbyT, 3amjanmmi GopMaT UTEHUS B TEKCTOBOM PEXUM.
! oyuxkumsa pickle.loads () BoOsBpamaeT BOCCTAHOBJIEHHYK Mepapxuio OOBLEKTOB

M3 CTPOKOBOTO MNPEICTAaBJIEHMS INaHHBIX .
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.load(validation data)
with open("/content/drive/My Drive/Colab Notebooks/Sign Images/
test.p", mode='rb') as testing data:

test = pickle.load(testing data)
# ofosHauaeM oOyudamuue, TECTOBHE M IPOBEPOUHEE 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']
# ouenmBaem pasMepHoCcTb — 34800 zanucer, mzobpaxeHme 35*32 nukcens,
uBeTHOe (3 - BHauuT TeH30p RGB)
X train.shape
(34799, 32, 32, 3)
y_train.shape

(34799,)

llar #2: Busyanuzauusa nmaracerad
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# momcTamBmgeM 1 = cayudamHoe umcjo. OyHkumio matplotlib imshow oToBpaxa-
eT rpabuxkm Ha ocHoBe 2-D maccupBoB (u/6 mz0BpaxeHue

# mam 3-D mMaccuBOB (UBeTHOe) . BaxxHo! Kaxmnui sJjeMeHT B MacCuBe OeMCTBY-—
eT KakK I[IMUKCEeJb.

i = 3100

plt.imshow (X train[i])
y trainf[i]
1

. ir"""

. Kl
o

3

El
0 5 1w 1 2 3 B

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

7

0 =

5

o 5 10 15 20 5 30
i = 2100
plt.imshow (X test[i])

30

llar #3: HomrorToBka HaHHBEXJ

# sklearn.utils.shuffle() wmucnomb3yeTcd moJjg IepeMemyBaHMA MACCUBOB CJIY-—
YaMHEM O0Opas30M, UYTOOE ObBJIa BO3MOXHOCTL IIOJIy4UaTh pPa3HBE M300paxeHUs
KaxIOel pas3, KoI'oa Mbl [IPOBOIMM OOydYeHMe, UYTOOE ME HE TPEHMPOBaJMCH Ha
OOHUX M TEeX Xe U300paXeHUIX.

from sklearn.utils import shuffle

X train, y train = shuffle(X train, y train)

HJajlee HYXHO HOPMaJiM30BATb HaAOOP IaHHBIX, IIOCKOJIbKY IeHOPMallM30BaHHEE
OaHHBE YXYyOWAlT KadecTBO pacllio3HaeaHMe. g STOoro npeobpal3yeM M300-
paxenve B u/6 dopMarT. OTTEHKM CEpOTOo IMMOJIyUMM KaK CyMMYy 3HaueHur RGB
CJIOEB, IeJIeHHYI 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)
# mpoBepseM pa3MEpPHOCTL - I[OCJeIHee 3HaueHue = 1.

X train gray.shape
(34799, 32, 32, 1)
X validation gray.shape
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(4410, 32, 32, 1)
[locMOTPMM Ha MB00paxeHMe B OTTEHKAX Ceporo M MCXOIHOe mu3o0paxeHme. Ilo-
CKOJIBKY MBI YMEHBIIMJIM PABMEPHOCTH MB00paxeHM, y MacCHMBa 0OKa3alloCh
foJiblle M3MEPEHUM, UYeM MCIIOJIL3YeTCs, [I0RTOMYy IIPMMEHSKT np.squeeze s
YMEHBIIEHUS HEHYXHEIX pasMepoB. OYHKUMA squeeze () ymajlsgeT OCKM C ONOHUM
BJIEMEHTOM (IOJIMHHOM 1), HO He caMu DJIEMEeHTH MacCHUBA.
1i=620
plt.imshow (X train grayl[i].squeeze(),cmap="gray')
plt.figure ()
plt.imshow (X train[i])
<matplotlib.image.AxesImage at 0x7£269a69ea90>

o

3
10
15
20

25

o 5 10 15 20 5 E]

[IOCKOJIBEKY BTO M300paxeHMe B TI'palalMsax CEepoTro, M NPONOJIXMM HOPMAan3a-—
uuio ero, BHUMTasa 128, a 3aTeMm pal3neluB 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 1,

[-0.822916671],

ceey

[-0.765625 1,

[-0.78125 1,

[-0.807291671111)
[locMOTPMM pPasHBIE BapMAaHTHE M300paxeHUM
i =60
plt.imshow (
plt.figure (
plt.imshow (
plt.figure (
plt.imshow (X train gray norm[i].squeeze(), cmap = 'gray')
<matplotlib.image.AxesImage at 0x7£269a543d90>

train grayli].squeeze(), cmap = 'gray')

X_
)
X train[i])
)
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o

5

i = 610

plt.imshow (X test gray[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 0x7£269a423110>

o

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%9a2f5210>

0 0

Mar#4: O6yuenue momesnm{

MomeJsib COOEpXMUT Clenyilie CJIOM:

lMar 1: MepBHIT CBEPTOUYHHIA CJIONM #1

Input = 32x32x1

Output = 28x28x6

Output = (Input-filter+1l)/Stride* => (32-5+1)/1=28
UcnonbsyeMm 5x5 ounbTp, riayOrHa 3, KOJUUECTBO 6
McnonpsyeMm RELU QYyHKUMIO aKTMBALMM Ha BHXOIE
pooling cmoi, Input = 28x28x6, Output = 14x14x6

* Stride =1.

0 5 10 15 20 5 30 o 5

llar 2: BTOPOM CBEPTOUHEHI CJIOM #2

Input = 14x14x6

Output = 10x10x16

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

Pooling cmou, Input 10x10x16, Output = 5x5x16
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llar 3: PasBopaumBaeM HEWPOCETH

5x5x16 paszsBopaumBaeTcsa B Output = 400

Mlar 4: 1-¥ TOJIHOCBSAZHEI CJIOU

1-% cJioM: MOOJIHOCBSABHEN cJjoy, Input = 400, Output = 120
npuMeHseM RELU QyHKUMIO akKTMBALMM Ha BEXOIE

Mlar 5: 2-71 NOJIHOCBS3HBIM CJION

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

npuMeHseM RELU bOyHKUMIO akKTMBALMM Ha BEIXOLE

llar 6: 3-1 NOJIHOCBS3HBIM CJION

3-1 crmom: 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(1l6, (5,5), activation = 'relu'))
LeNet.add (layers.AveragePooling2D())
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, 06) 156
average pooling2d (AveragePo (None, 14, 14, 6) 0
convZd 1 (Conv2D) (None, 10, 10, 1o6) 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'])
Bummanme! I[IpoBepbTe COOTBETCTBME I[IOJIyUYEHHEIX Pa3MEPHOCTEN ONMCAaHHBM
BHIle pas3MepHocTaMm!{
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))
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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 [==============================] - 15s 213ms/step - loss: 0.0304
- accuracy: 0.9918 - val loss: 1.1957 - val accuracy: 0.8433

Mlar#5: OueHmBaume momesm{

# olleHMBaeM TOUHOCTHL HEMPOCEeTHU

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

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']

BusyanusupyeM uUTepaLuuy OAaHHBIX OOydYeHMA UM [NPOBEPKM IO 3rnoxam. Mel HabJmo-—
oaeM, UYTO TOUHOCTL yBemumBaeTcsa 1o /70% 3a HECKOJIbKO BI0X, a 3aTeM Ie-
PexonouT Ha NOJIOTMM ydacCTOK.

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 0x7£2693337b10>

Training and Validation Accuracy

10

.“."

..
08 -

0.6
0.4

®  Taining Accuracy
02 . — Validation Accuracy

o 10 20 30 40 50
OTobOpaxaeM IIOTEPM NPM NPOBEPKE M OOYUYEHMM B 3aBUMCHMMOCTM OT KOJIMUECTBA
BIIOX UM HabmowmaeMm, 4TO oba 3TUX I'paduka MMeT OoOpaTHYH BaBUCHMMOCTL. Me
BUIMM, YTO IPOLEHT [IOoTepb nazaeT mo 50% 3a 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 0x7£f26932fbcl0>
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Training and Validation loss

. ® Taining loss

0 —— Validation loss

25
20
15
10

05 ..N*‘_

0.0

il

0 10 0 30 40 50
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 0x7f£2693£42f£50>
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HasHaumMm y true pOjsa BeBOMA HAaHHEIX TECTMPOBAHMA U MOJIYyYMM [IpelnCcKa3aHHHE
3HaUeHUd M3 Halley MomeJsu C nomombio oyHkumm LeNet.predict (), xorTopas
npuHMMaeT X test gray norm B KadeCcTBe BXOIHHIX HaHHEX. TakuMm o0OpasoOM Mel
MOXEM CPAaBHMUTBL MNPOTHOSBHE HAUIMX MOIEJIEM C MCTUHHEIM BHAUEHVEM.

#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 1 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[i] .axis ('off'")
plt.subplots adjust (wspace = 1)
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Prediction = 16 Prediction = 1 Prediction = 38 Prediction = 33 Prediction = 11 Prediction = 38 Prediction = 18
True =1 True = 38 True = 33 True = 11 True = 38 True = 18

3~ BEA N A

Prediction = 12 Prediction = 25 Prediction = 35 Prediction = 12 Prediction = 7 Prediction = 23 Prediction = 8
True = 12 True = 25 True = 35 True = 12 True =7 True = 23 True =7

G 4 B H e

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

4
2
o
-
o

< B o)
> gfe

True = 4 True =9 True = 21 True = 20 True = 27 True = 38 True = 4
Prediction = 33 Prediction =9  Prediction = 3 Prediction =2 Prediction = 11 Prediction = 13 Prediction = 10
True 33 True = 9 True = 3 True = 1 True = 11 True =13 True = 10

s
- el
Prediction = 9 Prediction = 11 Prediction =5 Prediction = 17 Prediction = 34 Prediction = 31 Prediction = 2
True =9 True =11 True =5 True =17 True = 34 True = 23 True = 2
-
E E @ . ﬁ .
-

Prediction = 17  Prediction = 3 Prediction = 12 Prediction = 16 Prediction =8 Prediction = 7 Prediction = 30
True = 17 True =3 True = 12 True = 16 True = 8 True =7 True = 30
Prediction = 18 Prediction = 12 Prediction = 20 F‘redl(tlon 33 Pred\(tlun 3 Prediction = 10 Prediction = 40

True = 18 True = 12 True = 24 Tue = True = 10 True = 18

B NN =

3agaHue A9 CaMOCTOSITEIbHOI paGoThI: YBEIUYUTh TOYHOCTH pab0Thl. OOOCHOBATH, TOUEMY

MIPEANPUHSTHIC MEPBI YBEITUYMIA TOYHOCTh. YTO MOKHO U3MEHUTH:
1. OyHKUMU aKTUBAIUU.

J106aBUTH CBEPTOUHBII U MYJIJIMHT-CIIOHN (CIIOH).

W3meHnTh average MyJJIMHT HA Max IMyJUIMHT.

J106aBUTH CII0I1/CIION MOTHOCBA3HON HEHpOCETH.

V3MeHnTh (QyHKIMIO aKTUBAIIUH MTOJTHOCBS3HON HEHPOCETH.

AN

cTOJ01a U 26-11 CTPOKH.

3 OTAII - BJIAJETH

BonpocsI 1151 3k3amMeHa
1.3amaun 06paboTKH ecTecTBeHHOTO s3biKa (NLP).

OO6ocHylTe BRICOKHE 3HAYCHHSI B MAaTPHIIE OITHOOK, HAIpUMep, Ha TiepecedeHun 18-ro

2.B03MOXHOCTH METOA0B MAIIMHHOTO O0Y4YEHHUsI B 00paOOTKE €CTECTBEHHOTO SI3bIKA.

3.Monuens Bag-of-Words.

4.BekropHoe npeacraBieHue (text embeddings)
5.Monens Word2Vec

6.PexkyppeHTHbIC HEUPOHHBIE CETH.
7.ApxutekTypa u ocHoBHas unest LSTM-cereil.
8.MamuHHbIi epeBo.

9.0cHoOBHbIE 337]a41 KOMIIBIOTEPHOTO 3PEHUSI.
10. CepTOUHBIE HEPOHHBIE CETH.

11. JlerexktupoBaHue 0OOBEKTOB.

12. bubnuotexa OpenCV.

Tect pusa CAMOKOHTPOJIA (npnMeprle BOIIPOCHI UTOTOBOI'0 TQCTI/IPOBaHI/Iﬂ)

1. MeTo1, TO3BOJISIIOIIUM MPEICKa3bIBATh 3HAYEHUS TOW WJIM MHOW HEMPEPHIBHON YMCIOBOM

BEJINYMHEI U BXOJHBIX JAHHBIX HA3BIBACTCS:
Knacrepuzamus

Knaccudukammst

Perpeccus
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MeTton OIIOPHBIX BEKTOPOB

2. Kakoii n3 BHI0B MAIIMHHOTO O0YYEHHSI OCHOBBIBACTCSI HA B3aUMOJICHCTBUU 00yUaeMOit
CUCTEMBI CO Cpeaon?

C yuurenem

bes yunrens

C nmoakpenieHneM
['myOunHoe

3. B kakue urpsl HelpoceTh elle He Hay4nuach OOBITPHIBAThH YeIoBeKa?
I'o

bpux

[ITaxmaTsl

"Mapuo"

4. MeTo/1, MO3BOJISIOUINI IPOTHO3UPOBAThH BBIXO/IbI C IBYMSI BO3MOKHBIMU 3HAUEHUSIMU,
IIOMEUEHHBIMU Kak «0» mnn «1», Ha3bIBaeTCs:

Jlorucruyeckas perpeccust

Meron OnOpHBIX BEKTOPOB

Merton k-Onmxaimmx coceneit

Heitpocern

5. OmmOKy 1-ro poja MHOT1a Ha3bIBAIOT:
TouHOCTE MOZIETH

Jlo:kHas TpeBora

BepositHoCcTh OTKa3a

[Ipomyck nenun

6. OmubKy 2-r0 po/ia MHOT/Ia HAa3bIBAIOT:
IMponyck mean

JloxHas TpeBora

BeposiTHOCTB OTKa3a

TouyHOCTE MOZEIN

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

Recall

Precision

Accuracy

Exactly

8. Jloy1s1 00BEKTOB TMOJOKUTEIHLHOTO KJIacca U3 BCEX 00BEKTOB MOJIOKUTEIBLHOTO Kacca
OINPENENAETCS METPUKON

Omuoka 1-ro pona

Omunbka 2-ro poga
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Omunbka 3-ro poga
Ommbka 4-ro poaa

0. "IIpomyck" yxomsiiero aboOHeHTa U OITMOOYHOE MPUHATHE HYJIEBOM TUIOTE3bl HA3bIBACT-
csl:

Paszpenaronine

OmnopHele

Pemraromue

I'unepsexropa

10. ITox «cocenamu» B MeToze k-NN moHumarorcs:
[TapameTpsl MOsIETH, JTyUIIIe BCETO OMUCHIBAIONINE OOBEKT

Panom Haxomsmecss 00OBEKTEI

O0beKThI, 0JIM3KHE K UCCIeyeMOMY B TOM WJIM MHOM CMbICJIe
OOBbeKTbI, HAXOIALINECS HAIPOTUB UCCIETyEeMOro 00BbEKTa

1. Krnacrepuzanmsi OTHOCUTCS K METOAY OOyUYEHUS:
C yuurenem

be3 yunteas

C noaxpernyieHuemM

C npenckazanuem

12.  Knaccudukanus OTHOCUTCS K METOy O0yUYCHHS:
C yuurenem

be3 yuurens

C noaxperuieHueM

C npexackazanuem

13. B xakoM rofgy ObL1 OIIpe/ieeH TEPMHUH "UCKYCCTBEHHbIN UHTEIIEKT"?
1945
1956
1981
1990

14. B dem 3akmrouaeTcs 11e1b MaIIMHHOTO O0yYeHUS?
[Ipencka3aTh BXOAHBIE TaHHBIE [0 PE3YJIbTATY
IIpeacka3ath pe3yJjbTaT MO BXOHBIM JAHHBIM
OOyuuTh MalIMHY €31UTh 0€3 BOJUTENs

[IpoBoauTh apupmMeTHUECKHE BHIYUCICHUS

15. OOydenue, OCHOBaHHOE Ha MAPKUPOBAHHBIX OOYYAIOUINX JAaHHBIX, HA3BIBACTCS:
OOy4eHnue ¢ yuurtenem

OO0yueHue 6e3 yuuTens

OOyueHnue ¢ NoJKperIeHueM

MammuHHOe 00y4ueHue
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16.  VYkaxure mpaBUIbHOE COOTBETCTBUE LMD HA PUCYHKE U TEPMHUHAM

1 - HelipoceTH, 2- MaIMH. 00y4YeHHe, 3-UCKYCCTBEHHBI HHTEIUIEKT, 4 - MO3T

1 - craructuka, 2- MammH. o0y4eHue, 3-MaTeMaruka, 4 - Hayka

1 - rmybokoe oOydeHue, 2- UICKYCCTBEHHBII HHTEIUIEKT, 3 - HelpoceTH, 4 - MoJIeNn
1 - riiy0oxoe o0y4eHue, 2-HeiipoceTH, 3- MalIMH. 00y4yeHHe, 4-UCK. HHTEJIEKT

17.  Yro Ha3piBaeTCst 00y4eHNEM HEHPOHHOH ceTu?
Npouecc HACTPONKH CHHANITHYECKHUX BECOB

MIPOIIECC TOTYUYCHHS pe3ysibTaTta apu(pMeTHIeCKuX IeHCTBUI
IIPOLIECC MPUCBOECHUS HEMPOHAM MapKepOB BBIIIOJHEHUS
IIPOLIECC MPOTPAMMHPOBAHUS HCKYCCTBEHHOTO MHTEJUIEKTA

18. Ut0 10/KHO OBITH HAITMCAHO B CXeMe O0yYEeHHSI HEHPOHHOM CETH METOJIOM 00OpaTHOTO
pacrnpocTpaHeHHs OUTMOKH BMeCTO IUGPHI 17

ﬂpoueccoﬁyqeuuﬂ Y .-
ba3a HelpoceTy
NaHHbIX —
PacnpocTpaHeHie T
CHrHana no HeipoceTtn
CeTb 06yyeHa

i @ )
OTBer

cetu
Pacyet
l ' OB KK
Owwnbka
Hactpoiika BeNMKa

cetn

BBIOOp mpuMepa
OIIMOKa MaJia
oIIMOKa BeJInKa
OIIMOKHU HET
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19. UTo 10KHO OBITH HAIMMCAHO B CXeMe 00YUCHHSI HSUPOHHOUN CETH METOIOM 0OpaTHOTO
pacmpocTpaHeHHUs OUTHOKH BMECTO IUQPHI 27

Mpouecc 0byyeHus Y -
basa HelpoceTu
ALaHHbIX —
PacnpocTpaHenue T
CMTHANa No HeiipoceTn Care wliyeons
1 W
" oTBer f z
e
- Pacuer
| ’ OWHBKK
Ownbka
Hactpoiika BenuKa
cetTn
BBIOOp MpuMepa
omudKa Maja
ommOKa BEIMKa
OIIMOKH HET
20.  bubnuoteka s3pika Python, nobasnsromas noaaepxky 001bIINX MHOTOMEPHBIX MacCHU-

BOB U MaTpHlL], BMECTE ¢ 00JIbII0I OMOINOTEKON BHICOKOYPOBHEBBIX (M OYEHb OBICTPBIX)
MaTeMaTHYeCKUX (PYHKIHMH ISl onepanuii ¢ 5TUMHA MacCUBaMU, Ha3bIBa€TCH:

pandas

numpy

matplotlib

sklearn

21.  bubmmoreka Python, mo3Bosstomnias CTpOUTH CBOAHBIEC TAOIUIIBI, BEITTOIHITH TPYIITHPOB-
KU, TIPEJOCTABISIET YAOOHBIN TOCTYH K TAOJMYHBIM JaHHBIM, Ha3bIBACTCS:

pandas

numpy

matplotlib

sklearn

22.  bubnuoteka Python, koTopas npenocTaisieT MHOXECTBO BO3MOXKHOCTEH , TAKUX KaK
MHOT'OCTYIIEHYATBIN aHaJIHM3, PETPECCUs] M AITOPUTMBI KJIACTEPU3AIMU, HA3bIBACTCS:

pandas

numpy

matplotlib

sklearn

23.  bubmmoteka Python, npennaznavueHHas U1t BU3yalln3alluyl JTaHHBIX, HA3BIBACTCS
pandas
numpy
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matplotlib
sklearn

24. Meron, KOTOPBIN 3a1a€T HaYaJIbHbIE YCIOBUS JI1 T€HEPaTOpa CIIy4alHbIX YUCEIN, Ha3bl-
BaeTCA:

random.seed()

np.median()

np.median()

np.arange()

25. "Hancrpoiika» nax Matplotlib, koTopast mpegocTaBiseT Jyulnyo rpaduxy u 0oJbiiee
KOJIMYECTBO BO3MOXHOCTEH €€ HaCTPONKU, Ha3bIBACTCS

plot

graphic

seaborn

diagrams

26. OTkpbiTas mporpaMMHasi OMOIHOTEKA AJI1 MAIIMHHOTO 00y4YeHus, pa3paboTaHHas
kommanueit Google aJis pemeHus 3a1a4 MOCTPOCHUS U TPEHUPOBKH HEUPOHHOM CETH, Ha3bIBACT-
csL:

NeiroNet

NeiroLib

TensorFlow

FlowKeras

27. B KakoM OTHONIICHHH OOIYHO JAJIAT BEIOOPKY Ha 00YYAIOIIYI0 M TECTOYIO:
20:80
80:20
50:50
90:10

28. Yro Ha3bIBAKOT "2110X01" B HelpoceTsx?
[Toxonenue co3gaHus UCKyCCTBEHHONW HEHPOCETH
OnHa uTepauus B mpouecce 00y4eHusi HeMpoceTH
CoObITHE, MOBNUSIBILEE HA Pa3BUTHE HEHPOCETU
[Ipomecc pacuera omMOKH HEUPOCETH

29. Yro Takoe "mepeoOyuenue" moaenu?

Monenb cogep UT Ype3MepHO O0JBIIIOE YUCIIO TEPEMEHHBIX

Mojenb CIUIIKOM YacTO y4acTBOBasIa B 00y4YEeHUHU

Mopaesb M3JIUIIHE TOYHO COOTBETCTBYET CeTH KOHKPETHOMY HA00pY 00y4arommx npume-
POB H TepsieT CIOCOOHOCTH K 00001IeHH 0.

30.  Jlna pemieHMs Kakux 3a/1ad co3/laHa CBEPTOYHAsl HEMPOHHAs CETh?
Pemienue cnoxHbIX apudMeTHUECKUX 3a7a4
IIpencka3aHue BpeMEHHBIX PsI0B
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Pacno3naBanue o6pa3oB
ApXuBUpOBaHHE OOJIBIITNX JAHHBIX

31. Kaxkoro ci0st HET B apXUTEKType CBEpPTOYHOM HEUPOCETH?
CeprouHOro

[TonHOCBSI3HOTO

BrixogHoro

IIpome:xxyTOo4HOTO

32.  Cpena nmporpammupoBanus Python, Bkitodarorias Habop cBOOOIHBIX OMOJIMOTEK MAITMH-
HOT'O 06y‘-ICHI/I$[, HAa3bIBACTCA.

Cobra

Anaconda
MachineLearning
PythonMLLybrary

33.  HHcTpyMeHT [uid pa3paboTKH U IpeacTaBieHus npoekToB Data Science B MHTEpaKTHUB-
HOM BUJI€, 00bETUHSIOMUI KOJ], TEKCT, MaTEMaTHUECKNEe YPABHEHUS U BU3yaJIn3alli, Ha3bIBACT-
cs:

Mars Notebook
Jupyter Notebook
Venera Notebook
Pluton Notebook

34, JlaTacer - 310

Cet maHHBIX

OOpaGoTanHasi U CTPYKTYPUPOBaHHAs HH(GOpManus B TA0JMYHOM BH/e
YcepennenHast BBIOOpKA TaHHBIX 11O CTPOKaM

VYcepennenHast BBIOOpKA JaHHBIX 11O CTOJIOIAM

35.  Kak naseiBaercs OecruiatHas cpena Google st co3manust HOyTOykoB Jupyter, KoTopast
TIOJTHOCTBIO paboTaeT B o0ake?

Laboratory

Googlaboratory

Colaboratory

Neirabolatory

36. Kakoii Tun siueek B HOyTOykax Jupyter mpeqHa3HaueH AJis BBOJa TEKCTa U U300paxe-
HHi1?

Code

Markdown

Memo

Image
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37. Kakoii Tun siueek B HOyTOyKax Jupyter mpeaHa3HavyeH Uit BBOJA POTPaMMHOTO Koja?
Markdown

Memo

Image

Code

38.  C noMoIpio Kakux CUMBOJIOB B Jupyter HOyTOyK MO>KHO CO3/1aBaTh 3aroJIOBKU IIEPBOTO
YpOBHs?

C noMoub10 cMMBoJIa # U podeJia

C nomomipro cuMBoOa #

C nomorpio cumBoa % u mpoodera

C nomomipro cuMBoiaa %

39. C mOMOIIbI0 KaKMX CUMBOJIOB B Jupyter HOyTOYK MOXHO CO3/1aBaTh MPU(T KypcHB?
C MOMOIIbI0 CHMBOJIOB * C IBYX CTOPOH TeKCTa

C TMIOMOIIIBIO CUMBOJIOB # C JIByX CTOPOH TEKCTa

C MIOMOIIBIO CHMBOJIOB «K» ¢ JIBYX CTOPOH TEKCTa

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

40. Kakoe coueranue Ki1aBHIll 3allycKaeT Kol B Jupyter HOyTOyK Ha BBITTOJTHEHHUE?
Enter

Shift+Enter

Ctrl+Shift

Alt+Shift

41. AKCOH — 3TO OTPOCTOK HEHpOHa:

Bxoanoit
BrixoaHoii
[TpoMexxyTOUYHBII

[Ipeobpazyromuit

42.  Yto B Omonoruveckom HeiipoHne nmeet 0ObIIYIO ITUHY:
Jenapur

AKCOH

Cunarnc

Teno HeitpoHa

43.  JlaHO: HEMPOHHASI CETh C OJHUM CKPBITBIM CJI0oeM. Y ceTH 1 Bxoz, 3 HEipoHa B CKPBITOM
CcJIoe U OJMH BbIX0JI. UTo OyeT Ha BBIXOJIe CETH B CiIydae, €M Ha Bxoze 1, Bce Beca paHsl 17
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—@—(D-~
3)

1
3

1/3
0,3

44.  Kro co3nan nepByro MOJENb HCKYCCTBEHHBIX HEMPOHHBIX CeTei?
Mak-Kaniok u Ilurre

JBun U. Pymensxapt, [Jx. E. Xunron u Ponansn /x. BunbesamMc
®pouk Pozenbnart

Sn Jlexyn

45. Kaxoii Tun uckyccTBeHHON HEMPOHHOM CETH IMpe/ICTaBIeH Ha KapTUHKE?

~

()ll[plll’

/
/

o/
/=

/7777177

I~
N
N
A
N
N
o Y
f

™
™~
N
™~
™~
P
=

(=

~
™~
N
™~
[l
™~
n .

™
™~
™~
™~
™~
]
S

(L[]

[Tl
ol T
[olefiofifefo]

=
1~1~]

&)
B
5

L6
~

input 5]

PexyppenTHas HelipOHHAas CeTh
Heliponnas cets JI>xopnana
MartpuuHas HEHpOHHAs CETh
CaeprouHasi HelipOHHAs CeTh

46.  Jlns pacripeneneHHOro Tirybokoro MammHaHOTO 00yueHus (Deep Learning) GombIme mo-
XoauT (hpedMBOPK

PyTorch

TensorFlow

Flask

Scikit-learn

47. Bonsmue nangele — 5TO:
JlanHapie o0beMoM Oonee 1TO



PAGE \* MERGEFORMAT 2

Jlanubie oobemom Oonee 10TO
Hannbie o6bemoM 6osee 100T6
Her orpannyennii Ha MUHMMAJIbHBINH 00beM

48.  Cpennss abcomorHas ommoOka (MAE) nmomydaercs myrem:

BBIYMCJIEHUS A0COTIOTHOI Pa3HUIbI MKy MPOrHO3aMU MOJIeJIH U HCTHHHBIMH (pakTHye-
CKHMH) 3HAYEHUSIMH.

BBIYUCIICHUSI OTHOCHTEIBHON Pa3HUIIBI MEXIy MPOTHO3aMH MOJCIH W MCTUHHBIMH ((aKThde-
CKUMH) 3HAYEHUSAMHU.

BBIUMCIICHUS KBaJipaTa Pa3HULBl MEXy MPOrHO3aMH MOJEIH U 00ydaroluM HaOOpOM JAaHHBIX
(MCTUHHBIE 3HAUYEHUS).

BBIUMCIICHUS KBaJipaTa pPa3HULBl MEXy IIPOrHO3aMH MOJEIHM U 00ydaroluM HaOOpOM JAaHHBIX
(MCTUHHBIC 3HAYCHHUS) U TTPEICTABICHHS Pe3ysIbTaTa B MPOIIEHTHOM (popMmaTe.

49.  CpennexBanpatuunas omuoka (MSE) nomydaercs myrem:

BBIUHCTICHHS a0CONIIOTHOM pa3HUIIBI MKy MTPOTHO3aMH MOJAETH U UCTUHHBIMHU ((haKTUYECKUMHU )
3HaYCHUSIMHU.

BBIYHUCJIEHUS] CYMMbI KBQ/IPaTOB Pa3HUIbI MKy MPOrHO3aMU MOJIeJIH U 00y4YalouM Ha-
0OpOM NTaHHBIX (MCTUHHbIE 3HAYEHMS).

BBIYHCITICHHUS] OTHOCUTEIHHON PA3HUIIBI MEXy MPOTHO3aMHU MOJIENIM U MUCTHUHHBIMH ((akThue-
CKHMMH) 3HAUCHUSMHU.

BBIYMCTICHHS KBaJpara pasHUIIBl MEXIY MPOTHO3aMU MOJIEIH U O0YyJaroluM HaOOpOM JaHHBIX
(MCTUHHBIC 3HAUCHUS) U MIPEICTABICHUS pe3yibTaTa B IPOIEHTHOM (hopMaTe.

50.  Cpennsist abcomoTHas mporeHTHas ommbka (MAPE) nonyyaercs mytem:

BBIYMCJIEHUS] CYMMBbI KBAQ/IPATOB Pa3HUIIBI MEKIY NPOrHO3aMH MOJIeJIM U 00y4YaloluM Ha-
00poM JaHHBIX (MCTHHHbIE 3HAYeHHUs]) W TPEACTABJIEHHS Pe3yJbTaTa B MNPOLUEHTHOM
dopmare.

BBIYUCIICHHS] CYMMBI KBaJIpaTOB PA3HULIBI MEXIy MPOTHO3aMH MOJAEH M 00y4aromuM Habopom
JAHHBIX (MICTUHHBIC 3HAYCHUS).

BBIUUCIICHUS a0COTIOTHOM pa3HUIIBI MKy MPOTHO3aMHU MOJICNTH M UCTHHHBIMHU ((paKTHYECKUMH)
3HAYCHUSIMHU.

BBIYUCIICHUS] OTHOCHTEIBHON pa3HUIIBI MEXIY MPOTHO3aMH MOJEIH W MCTUHHBIMH ((akThye-
CKHMH ) 3HAYCHHSIMHU.

4. METOIMYECKHNE MATEPHAJIbI, OIIPEAEJIAIOUIUE ITPOLIELYPBI OLIEHMBAHN A
3HAHUI, YMEHUM, HABBIKOB U (MJIN) OIThITA JESATEJIBHOCTH,
XAPAKTEPU3VYIOIINX STAIBI ®OPMHUPOBAHMA KOMITETEHIIUH B ITPOLIECCE
OCBOEHU S OBPA3OBATEJIbHOIM ITPOI'PAMMGBI

13TAIl - 3HATH

Kpurtepun o1ieHKH YCTHBIX OTBETOB CTY/J1€HTOB
Ouenka [TpaBHIIBHOCTH (OMIMOOYHOCTD) BBIMIOJTHEHUS 3a/IaHUS
«OTJIIMYHO» MIOJIHO U apTyMEHTUPOBAHO OTBEYAET 110 COJAEPKAHUIO 3aJaHUS;
MMOHUMAET MaTepuaj, 0OOCHOBBIBAET CBOM CYKIICHUS,
MPUMEHSIET 3HAHUSl Ha MPAKTHKe, WIIIOCTPUPYET OTBET MpUME-
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paMu He TOJIbKO 0 MPEAI0KEHHOU JTUTEPATYPE;
u3JIaraeT MaTepual Mocjie0BaTeIbHO U MPABHIBHO.

«XOpouIo»

IIOJIHO U apTyMEHTUPOBAHO OTBEYAET 110 COAEPKAHUIO 3aJaHUS;
MMOHMMAET MaTepuaj, 0O0CHOBBIBAET CBOU CYKIIEHUS,

MPUMEHSET 3HAaHMUS HA MPAKTUKE, WUIIOCTPUPYET OTBET MpUME-
pamMH He TOJIbKO IO MPEAI0KEHHOM JTUTepaType;

u3JaraeT Marepuall IOcCiIeI0BaTebHO U MPaBUIIbHO, HO JOIyC-
kaeT 1-2 omuOKH, KOTOpPBIE UCIIPABJISET CaM.

«YIOBJIETBOPUTEIILHO

3HAET ¥ TOHUMAET OCHOBHBIC TOJIOKEHHS 10 COICPIKAHUIO 3a/a-
HUS;

u3JIaracT MaTepual HEMOJHO, HO JI0MYCKAaeT HETOYHOCTH B OIpe-
JICICHUH TTOHATUH WK (POPMYITUPOBKE TIPABUIT;

HE JIOCTaTOYHO TIIyOOKO M JIOKa3aTeIhbHO OOOCHOBATH CBOU CYXK-
JICHHUS WJUTFOCTPUPYET OTBET MPUMEPAMHU TOJIBKO IO MPEIOKEH -
HOMU JINTEepaType;

u3JIaraeT MaTepual HemocjaeI0BaTeIbHO U IOMyCKaeT 3-4 omuo-
KH.

«HECYHOOBJICTBOPUTCIIBHO»

JIOITyCKAeT CYIIEeCTBEHHbIE OIIMOKH B (POPMYJIMPOBKE OIpeielie-
HUH U NIPaBUII, HCKAXKAIOUINE UX CMBICII;

u3jaraeT Marepuain HerocjeloBaTeIbHO, HEYBEPEHHO M HE IO
CYILECTBY 3aJlaHUS;

JIOITyCKAeT CYIIECTBEHHbIE OIINOKH, HE MO3BOJISIOLINE PACKPHITH
CMBICT 3a/laHusl, SBIAIOIINECS CEPbE3HBIM MPENSATCTBUEM K
YCIIEUTHOMY OBJIICHUIO CJIEAYIOIIUM MaTepHaJIoM.

2J0TAIl - YMETH

KpuTepml OL¢cHUBAHHUS BBINOJHCHUSA MPAKTHYCCKHUX 3aJaHUM U 3aJaHUIl JJIs1 CaMOCTOSI-

TeJIbHOH PadoThI

OneHka Kpurepun

COTJIIMYHO» paboTa BBINIOJIHEHA TTOJTHOCTHIO;
B JIOTUYECKUX PACCYKICHUSIX U 0OOCHOBAaHUM pPEUICHHs] HET Mpo-
0CJI0B U OIIMOOK;
B pEIEHUWU HET OMMUOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTH,
OIMHCKH, KOTOpas HE SIBJISCTCS CIICCTBUEM HE3HAHUs WU He-
TMOHUMaHHUs YYeOHOT0 MaTepuaa).

«XOPOIIIO» paboTa BBITIONHEHA MTOJIHOCTHIO, HO 0OOCHOBAHUS MIATOB PEIICHHS

HEJI0CTaTOYHBI (€CIM yMEHHE 000CHOBBIBATh PACCYXKIACHUS HE SIB-
JSUTOCH CTICIIHATBHBIM 00BEKTOM MPOBEPKH ),

JOTYIIIEHBI OJTHA OITMOKA, UM €CTh JIBa — TPU HeI04ETa (€CIu ATH
BHJIBI pa0OT HE SIBJSUTMCH CICIUAIBHBIM 00OBEKTOM IIPOBEPKH ).

«YAOBJICTBOPUTCIIBHO»

JIOMYIIEHO He OoJiee BYX OMIMOOK MM Oosee ABYX — TPeX Helo-
4eTOB, HO oOyuarommiicss 001aaeT 00s3aTeIbHBIMI YMEHUSMH 110
npoBepsieMol TeMe

«HCYOOBJCTBOPUTECIBLHO»

JOTYIIEHbl CYIIECTBEHHbIE OIIMOKHM, IOKa3aBlIhe, 4YTO 00y-
yaromumiics He oOjanaeT 00s3aTeNIbHBIMH YMEHHUSIMH 1O JTaHHOM
TE€ME B ITOJIHOUN Mepe.

Kputepun ouennBanus pedepara

OneHka

[TpaBUIBEHOCTH (ONITMOOYHOCTH) BBITIOJTHEHUS 38/ TaHHSI

«3auteHoy | CoxeprkaHue pedepaTa COOTBETCTBYET TEME;
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[IpaBuiIbHOE UCTIOJIB30BAHUS UCTOYHUKOB JIMTEPATYPBHI;

CootBerctBHe odopmiieHHs pedepara CTaHIAPTOM;

3HaHHe y4YaluMcs U3JI0KEHHOTo B pedepaTe mMaTepuana (Uit OTBETa Ha YCT-
HBIE BOTIPOCHI);

YmMmenne rpaMOTHO U apTYMCHTUPOBAHO H3JIOXKUTH CYTh HpO6JICMI:I B TEKCTEC U
YCTHO;

Tes3ucel u MPECAIIOJIOKCHUSA apTryMCHTUPOBAHLI, CACJIAHbI BBIBOABI U YMO3aKIIIO-
YCHUS;

B Tekcte oTpaxeHO yMEeHHE aHaTu3UPOBaTh (DAKTHUECKUN MaTepual U HCTOPHU-
YEeCKHE U KYJIbTYPHbIC (DaKTHI.

«He 3aureHo» | Tema pedepara packpbiTa HEAOCTATOUHO MOITHO;

OtcyTcTBYeT OMOIMOrpaduIECKUid CIUCOK;

Te3ucbl ¥ TPEANoNOKEeHUsT HE apryMEHTHPOBAHBI, HE CHENAHBI BBIBOABI U
YMO3aKIIO4YEeHHUS;

B TekcTe oTcyTCcTBYET (haKTOIOTHUECKUI aHaAN3;

OTBeThl Ha YCTHBIE BOMPOCH HE OTPAXKAIOT YMEHUE IPaMOTHO U apryMEHTHUPO-
BaHO U3JIOKHTh CYTh pedepara.

Co3nanune npeseHTalMil HA 32IAHHYIO TEMY
Kpumepuu oyenusanusn npezenmayuil
Ne | [TapameTpbl OLIEeHUBAHUSA NPE3EHTALMU BobicTaBasiemasi onenka (6as11)
orlno3

CooTBeTCTBHE CONEpKAHHUS TPE3CHTALUN
BbIOpaHHOU TeMe.

1
2 | Jloruka nojgauu uHGopMauu

3 | OpuruHaiIbHOCTh M HOBU3HA HH(GOpPMAIIUH.
4 | I'paduueckas nnpopmaryst (WLTFOCTPALINH,
rpaduku, TaOJINIBI, AUATPAMMBI U T.]T)

5 | 3axiroueHue npe3eHTaunu (BbIBObI)

HToro 6a110B:

Ha kaxxap1ii mpeicTaBieHHbIN apaMeTp 3anoaHsAeTCs Ta0IKIa OLEHUBAHUS, TJ€ M0 KaX-
JIOMY U3 KpUTEpUEB NPUCBAUBAIOTCs Oabl OT 1 10 3, 4TO COOTBETCTBYET ONpPECIEHHBIM YPOB-
HSM pa3BUTUS KOMIIETEHTHOCTH: | Oamil — 3TO HU3KHM YpOBEHb; 2 Oaijga — 3TO CpeaHH
YpOBEHb; 3 Gaiia — BBICOKUH ypoBeHb. OmpeienieHne ypoBHS KOMIIETEHTHOCTH:

Konn4yecTBo HaOpaHHbIX 0a/10B 32 YpoBuu Ounenka
NPeICTABJICHHYIO MPe3eHTAlUI0
ot 12 o 15 Bricokuii ypoBEeHb OTJIMYHO
or8 1o 11 CpenHuil ypoBeHb XOPOIIO
oT 5 10 8 Hwu3zkuii ypoBeHb YIOBJIETBOPUTEIBHO
105 - HEYJAO0BJIETBOPUTEIBHO

3 OTAII - BJIAJETD

Kpurepun oueHuBanus 3HAHUI HA IK3aMeHe
Onenka «OTJIMYHO»:

1.I'myGokoe 1 mpoYHOEe YCBOEHHUE MPOTrpaMMHOI0 MaTepuara.
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2.3HaHKe NaKeTOB MPUKJIAIHBIX IPOrpaMM

3.3HaHue OCHOBHBIX MPUHIUIIOB MOCTPOEHUS MAKETOB MPUKIAIHBIX TPOrPAMM.
4.3HaHue OCHOBHBIX 3a/1a4 MPUKJIAJIHBIX POTPaMM.

5.CBo0O0HOE BiIa/ieHNe MaKeTaMy MPUKIIAJIHBIX TPOrPaMM.

6.TouHOCTE 1 0OOCHOBAHHOCTE BEIBOOB.

7.be30mn00uHOe BBITTOJIHEHUE MPAKTUYECKOTO 3aaHHUS.

8.TouHbl€, NOJIHBIE U JJOTUYHBIE OTBETHI HA JIONIOJHUTEIBHBIE BOIIPOCHI.

Onenka «XOPOHLIOx»:

1. Xopo1ee 3HaHHUE IPOTPAaMMHOTO MaTepHala.

2. HepocraToyHO TMOJIHOE H3JI0KEHHUE TEOPETUYECKOTO0 BOIpPOCa 3K3aMEHAI[MOHHOTO
ounera.

3. Hanuune  HE3HAUMTENbHBIX  HETOYHOCTEH B yHOTpPeOJEHUHM  TEPMUHOB,
KJaccuuKaruii.

4. 3HaHNe OCHOBHBIX ITAKETOB MPUKIIATHBIX IPOTPaMM

5. HenonHoTa npeacTaBI€HHOTO WIIIOCTPAaTUBHOTO MaTepuaia.

6. Tou"HocTh 1 000CHOBAHHOCTH BBIBOJIOB.

7. JlornuHO€E M3JI0’)KEHNE BONPOCA, COOTBETCTBUE U3JI0KEHHS HAYYHOMY CTHIIIO.

8. Herpy0as ommOka mpy BBITIOJIHEHHH MPAKTHYECKOTO 3aJaHUs.

9. IlpaBuiIbHBIE OTBETHI HA JTONOJHUTEIIBHBIE BOIIPOCHI.

Onenka «YJIOBJIETBOPUTEJIBHO»:

1. IToBepXHOCTHOE YCBOEHHUE IPOTPaMMHOTO MaTepHala.

2. HenocTtaTo4yHO TOJHOE W3JI0KEHHE TEOPETUYECKOr0 BOIPOCA 3K3aMEHAIIMOHHOTO
ounera.

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

4. Hanuuue HeTOYHOCTEH B YNIOTPEOICHUN TEPMUHOB, KIacCU(PUKAIIHIA.
Heymenue 4eTko cpopMyInpoBaTh BHIBOIBI.
OTCyTCTBHE HaBBIKOB HAYYHOT'O CTHJISL M3JI0KEHUS.
['py6ast ommbOKa B MpakTUYECKOM 3aaHUH.
Herounsle OTBETHI Ha TONOJHUTEIBHBIE BOIIPOCHI.

Ouenka «HEYJIOBJIETBOPUTEJIBHO»:

1. He3nanue 3HaYUTEILHON YaCTH MPOTPAMMHOIO MaTepuaa.

2. HecriocoOHOCTH PUBECTH MIPUMEPHI TAKETOB MPUKIATHBIX POTPAMM
3. HeyMeHue BBIICTHUTH TJIaBHOE, C/IETIATh BEIBOABI U 000OIICHHS.

4. 'pyOble OIMOKY MPU BBIMOJTHEHUN PAKTHYECKOTO 3aaHHsI.

5. HeraBI/IJ'IBHBIe OTBCTHI HA JOIMMOJTHUTCIIbHBIC BOIIPOCHI.

PN

TecT 111 CAMOKOHTPOJIA (IPUMEPHbIE BOIIPOCHI HTOTOBOI0 TECTUPOBAHMS)

Kpumepuu OYyerHueanus mecma

[TomHast Bepcusi TECTOBBIX BOIPOCOB CONEPIKUTCS B AIIEKTPOHHO-HH(DOPMAITMOHHON CH-
creme By3a. CTyI€HTBI IPOXOAAT TECTUPOBAHUE B KOMIIBIOTEPHOM KJIACCE.
[Tpu pa3paboTke TeCTOBBIX 3aJaHUI UCTIOIB30BAIUCH CIEAYIONINE (OPMBI 3a/ITaHUMN:
— 3a/1aHuUs ¢ BBIOOPOM OJIHOTO U3 3-4 OTBETOB.
Bpewmst TectupoBanust cocrapisier 30 MUHYT, BpeMs OTBETA Ha OJTHO TECTOBOE 3a7aHue — MHUHY-
Ta.
Kpurepwuii onieHuBaHMs yCTaHOBIIEH B 000JIOUKE TeCTa.
Kpurepun oueHku:
Onenka «Otanano» - 90% u 0oJsiee NpaBUIBLHBIX OTBETOB;
Ouenka «Xopomo» - 70% u Gosee MpaBUIbHBIX OTBETOB;
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Omnenka «Y noBrneTBoputenbHO» - 50% 1 601 MPaBUIBHBIX OTBETOB;
Onenka «HeynoBnerBoputenbHo» - MeHee 50% MpaBUIIbHBIX OTBETOB.
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