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1. [lepevenp mIaHUPYEMBIX Pe3yJIbTaTOB OOYUYECHHS IO JUCITUTUINHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YyJIbTaTaMU OCBOEHUS 00pa30BaTEIbHOM

IIPOrpaMMBbl

Jucuunnuaa
n300pakeHuil» olecreuynBaeT (POpMUPOBAHUE Y OOYYAIOLIUXCS CIEIYIOLIUX
YHUBEPCAIBbHBIX, 00111eTPpO(heCCHOHANBHBIX U MPOGHECCHOHAIBHBIX KOMIETEHIIAN ™

b1.B.09

«HTennexTyanbHbIi

aHaJIn3

TCKCTOB u
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2. O0BEM U MECTO JTUCUUIUIMHBI B CTPYKTYpe 00pa3oBaTebHON
IPOrpaMMBbl

O0BbeM 1M CHUTTHHBI
OO6miast TpyA0EMKOCTb AUCIUIIMHBI COCTABIISIET 3 3adyeTHbIC eauHuIlbl/ 108
akajgeMn4eckux/81 acTpOHOMUYECKHUX YacOB.
JuciuruinHa peanu3yercs YacTUYHO C TMPUMEHEHHUEM JIMCTAHIIMOHHBIX
oOpa3oBareabHbIX TexHoJorui (manee — JJOT).
KonrtakTtHas pabora oOyuaromuxcsi ¢ MnpenojaBaTesieM Mo BUAAM y4eOHBIX
3ansTHil: 20 aK. yac Ha KOHTAaKTHYIO pa0oTy C mpenoiaBareneM, u3 Hux 10 ak.yac Ha




nekiuu, 10 ak.gyac Ha mpakTUYECKUE 3aHATHUS M 88 aK.4yac Ha CaMOCTOSITEIbHYIO
paboTy oOy4aromuxcs.

Mecto nucuumiiuHbl B ctpykrype OII BO

JMucuunimua b1.B.09 «MHTEnNneKkTyalbHbI aHAIU3 JIaHHBIX, TEKCTOB H
M300paXeHui» BXOJUT B YacTh Y4eOHOro IutaHa 1o HamparieHuto 38.04.05
«buznec-undopmaruka 10 npod o «AHaIUTHYECKOE o0ecrnieueHue
MHGOPMAITMOHHOM 6e30MmacHOCTHY, (OPMUPYEMYIO YUaCTHUKAMHU 00pa30BaTeNIbHBIX
OTHOILLICHH.

OcBoeHHE IUCIUIUIMHBI ~ Oa3WpyeTrcs Ha NporpaMmbl  OakajgaBpuara
«IDKOHOMETpUKA», «AHAIU3 JaHHBIX», « Teopust BeposiTHOCTE», «MaTemaTudeckas
CTaTHCTUKA.

B cBow ouepenp oHa CO31aET HEOOXOAMMBIE MPEANOCBUIKH JIs OCBOEHUS
mucuuiuiiebl 51.0.07 «AHanmuTndeckas nouepKKa NPUHATUS PELLICHAI.

JIMCIMIUIMHA 3aKiabIBaeT TEOPETUUYECKUN M METOJ0JIOTMUECKU (PyHIaMEHT
JUIL  OBJIAJICHUS YMEHUSM M HaBbIKAMHU B XOJE b2.0.01(Y) «Hayuno-
uccienoparenbekas padora» u b2.B.01 (IT) «Hayuno-uccnenoBarenbckas paboTay.

dopMoil MPOMEKYTOYHOM aTTECTAllMd B COOTBETCTBUU C YUEOHBIM IJIAHOM
ABJISIETCS 3a4ET C OLICHKOM.



3. CopepskaHue U CTPYKTYpa AUCHUIIMHBI

3.1. CTpykTypa JUCLUIIINHBI
Ounas ¢oopma obyuenus

Ne i/ Haumenos O0beM TUCIHUILINHBI, aK. Yac ®dopma
anue teM 1 | BCET'O KonTakTHas padora odyuyaromuxcs CamocrosiTe1bHAS TEKYILIETrO
(nsm) ¢ MpenoaaBaTesieM Mo BUAAM Y4eOHbIX 3aHATHI padora KOHTPOJIA
pasieyioB Ilepuon TeopeTrnyeckoro o0yueHust Ilepuon YCIIEBAEMOCTH,
MPOMEKYTOUHOM IIPOMEKYTOUHON
arrecTauuu aTTecTaluu
(ceccus)
3ausaTus 3ausTus UK KCP | KD Kar | K | CPkp | CP3k Cp
JIEKIINOHHOT' 0 CEeMHHAPCKOro TK | 0
TUIA THUNA H
JI BJ JIP 113 T
p
0
Ja
b
Beenenue B
HWHTCJUICKTYyaJl
Tema 1 bHBII aHau3 30 4 4 22 T/TIK3
JaHHBIX.
OcHOBBHI
MAalllMHHOTI'O
Tema 2 00ydeHus u 26 2 2 22 T/TIK3
HEUPOHHBIX
CECTCHU
OcHoBBI
Tema 3 HWHTCJUICKTYyal 2 6 2 2 22 K3
BHOT'O aHAJIN3a
n300pakeHun




OCHOBBI
I/IHTCHHCKTyaH
Tema 4 BHOTO aHAIN3a 26 2 2 22 TIK3
TCKCTOB
Tpomesxcyrounas 3ayeT ¢ OIEHKOH
aTTecranmusia
HUroro 108/81 | 10/7.5 10/7.5 88/66

Hcnonvzyemvle cokpawenus:
JI — nexkuuu - 3aHATHS, TIpelyCMaTpHUBAIOIIUE TPENMYIIECTBEHHYIO Iepeaady yueOHoi nHpopMay 00y4aronmMcst IearorniecKiMI pabOTHUKAMH OpTaHU3aluy U (MJIH) JIHIaMH,

MPUBJICKACMbIMU Opl"aHI/IZ’)aHI/Ieﬁ K peajin3anuu O6paSOBaTeJ'ILHI)IX mporpaMm Ha UHBIX YCJ'IOBI/IHX,).

BJI — Buneo nexmuu.

JIP — mabopatopHbie pabOTHI.

[13 — mpakTHyeckue 3aHATH (32 HCKII0YCHNEM J1ab0opaTOPHBIX paboT).

UK — nnnuBuyanbHble KOHCYJIBTALUU.
KCP — KOHTpOIIb CAaMOCTOSTETHHOMN pabOTHI
KO — xoHCynbTanuu nepej 3K3aMeHOM
KatTok — KoHTakTHas paboTa Ha aTTeCTalHrIO B IEPHO IK3aMEHAMOHHBIX CECCHI

KoHTpoJTb - KOHTaKTHast paboTa Ha aTTECTALUIO B IEPHOJT IK3aMEHAIIMOHHBIX CECCHI JUTS 3a0YHON (POPMBI 00yUEHHS
CPxp — camocTosTenpHas paboTa Ha OJATOTOBKY KYPCOBOW pabOThl/ KypCOBOTO MPOCKTA.
CPak — camocTosiTenpHast paboTa Ha TIOATOTOBKY K 9K3aMEHY.

CP — camocTosTensHast paboTa B ceMecTpe Ha IOATOTOBKY K yUE€OHBIM 3aHATHSIM.

T — TecTupoBaHue.

[IK3 — npakTuyeckue KOHTPOJIbHBIE 3aJaHUSI.

[IN3 — mpodeccHOHATHHO-UCCIICOBATEIECKUC 3aTaHMS.

B nmporiecce o0ydenust pUMEHSIOTCS CIIEIYIONME HHTEPAKTUBHBIE (DOPMBI: JIEKIIUS-TUAIOT, padoTa B MaJIbIX TPYIINaX.

Tewmsl 1-4 moryT 6b1Th OcBOeHBI ¢ puMeHeHueM D0 u JIOT ¢ KoHTposeM B cucTeMe 3JIEKTPOHHOTO 00yueHUsT AKaJIeMHH.




3.2. CoaeprkaHue MUCIUTUIMHBI

Tema 1. BBegeHue B MHTEVIEKTYAJbHbIN AHAJIHU3 JAHHBIX

Benenue. Conepxanue MHTEIIEKTYaIbHOTO aHain3a JaHHbIX. OCOOEHHOCTH
MHTEJUIEKTYaJIbHOTO aHalh3a TEKCTOB W U300pakeHui.  MHTeIeKTyaabHBbIH
aHallM3a JaHHBIX C MCIOJb30BaHHEM cpeabl Anaconda. OOmias xapakTepuCTHKa
s3pika Python. CpaBautenbnbiit ananmmus Phyton, R. Cpena paspabdotku. [Tnatdopma
Anaconda. OcHoBBI cuHTakcuca si3bika. [lepeMenHble, KirodeBbie clioBa. OCHOBBI
nporpamMmmupoBanus Ha s3bike Python. Tumbr ganabix. OyHKIMOHATBHOCTD TS
paboThl C JaHHBIMU. YCTaHOBKAa IAaKeTOB HAy4YHBIX BblUMcIeHW Ha Python.
TeH3opsl HyJI€BOTO, IEPBOT0, BTOPOr0, TPETHETO M BHICIIMX NOPAAKOB. Onepannun
HaJ TEH30paMM W MAHUIIYJIMPOBAHUE TEH30paMHU C IOMOIb NumPy.
WHTeniekTyanbHblil aHaJIU3 TaHHBIX C UCTIOJIb30BaHueM Onbnuoreku Pandas.

Tema 2. OCHOBBI MAIIUHHOTO 00y4YeHUS U HEHPOHHBIX ceTei

MammuHHoe o0ydeHue B 3a/1adyax MHTEIJIEKTyalbHOr0 aHanu3a. Pemenue 3anau
Kiaccudukanuu U Kiactepuzanuu. [lepeBbs pelieHud U aHCaMOJIEBBIE METO/IbI
MamrHHOTO 00yuenus. bubnmoreku Keras, TensorFlow, Pytorch. Heitponnsie cetn
B 3aJayax HMHTEJUICKTYyaJlbHOTO aHajiv3a JaHHbIX. [IpencraBieHue NaHHBIX IJIs
HelipoHHbIX cereld. [lonstue rpaguenrta. Croxactuyeckuil rpaaueHT. [loHsTue
MOBEPXHOCTHOTO U I1yO0oKoro oOy4yeHus. CBETOUHbIE HEWPOHHBIE ceTu. Onepainus
ceepthiBanus. [1labmonsr cBepTku. Onepamnus max pooling, padding. ApxutekTypa
CBEepTOUHBIX cereid. OOyueHHe W TpOBEpKAa CBEPTOUYHBIX HEUPOHHBIX CETEH.
Pa3paboTtka HelipoHHBIX ceTeil ¢ ucnonb3zoBanreM TensorFlow, Keras u PyTorch.

Tema 3. OCHOBBI HHTELJIEKTYAJIbHBIN aHAJIM3a U300paKeHu

Mertonsl nepeHoca 3HaHUM, JIOKAJIbHBIE JECKPUNTOPHI U CTPYKTYPHBIE METOBI
JUISL peleHusl 3ajJady pacro3HaBaHus u3oOpaxeHuil. Mertoasl 00pabOTKH U
bunbTpanu  u3o0paxkenu.  bubnuoreka  OpenCV.  Pemenne  3amava
KJ1accu(UKAIUU U KJIacTepU3allii MPU HHTEIUICKTYaTbHOM aHaJIU3€ H300paKeHU .
JlerekTupoBanue MW cerMeHTaus o0bekToB. CuHTE3 u3oOpaxeHui. ['mybokoe
oOyuyeHHE B TEXHOJOTHMSIX KOMIBIOTEPHOTO 3peHus. Pemenue 3anaun
pacro3HaBaHus PyKOMHCHOTO TEKCTa Ha OCHOBE Habopa JaHHbIX Mnist. OOy4deHue u
IIPOBEPKA CBEPTOUYHBIX HEMPOHHBIX CETEM.

Tema 4. OCHOBBI HHTELJIEKTYAJIbHOI'0 AHAJIN32 TEKCTOB

OCHOBHBIE 3Tambl M METOJbl HMHTEIJIEKTYyaJlbHOIO aHAJIN3a TEKCTOB.
Knaccudukanus B TekcToBoM aHanm3e. Kimactepu3zanust 111 BRISBICHUS CXOJCTB B
Tekcre. Pelienue 3aaun pacrno3HaBaHusl PYKOIKMCHOIO TEKCTa Ha OCHOBE Habopa
nanabix MNIST. I'my6okoe oOyueHue 11 TeKCTa U nociieoBarebHocTe. Pabora
c tekctamu. [Ipsimoe KOAMpOBAaHUE CIOB U CHUMBOJIOB. TokeHu3anus. JlaTeHTHO-
cemantuueckni anamu3. TF-IDF. N-rpammel. Memok cimoB. BekropHoe
npenacrasienue cioB. Cnoit embedding. PekyppeHTHbIC HEHPOHHBIE CETH B 3a]1a4axX
MHTEJUIEKTyalbHOro ananu3a tekctoB. Ciou LSTM, GRU.



4. Tunbl OLCHOYHLIX MaTepHuaJ0B, IOKA3ATCJIU U KPUTCPHHU OLNCHUBAHUSA

4.1. Ouenounsle Marepuansl no aucuumivae b1.B.09 «MHTemnexkTyanbHbIi
aHaIM3 JaHHBIX, TEKCTOB U H300paXEHWiI» BXOASAT B COCTaB OLEHOYHBIX
MaTepuaJioB 10 o0Opa3oBaresibHOM mnporpamMme. (COBOKYIMHOCTh OLIEHOYHBIX
MaTepHaJIoB MO BCEM JIUCUUIUIMHAM OOpa30BaTEIbHON MNpPOrpaMMbl COCTABIISIET
dbonp oneHounbix cpencts (nanee — GOC). DOC ucnoap3yercs npu MPOBEICHUN
TEKYLIEro KOHTPOJISI yCIIEBAEMOCTH M MTPOMEKYTOUHOM aTTeCTalluy 00y4YarolnuXCcs
C LENbI0 OLEHUBAHMS JOCTHKEHUS O0YYaIOIUMUCS TUIAHUPYEMBIX PEe3yJIbTaTOB
oOy4eHus.

4.2. ®OC pazpaboTaH Kak KOMIUIEKC MPOBEPOUYHBIX 3aJaHUM Pa3IUIHOTO
TUIA U YPOBHSI CJIOKHOCTH, BKJIIOYAET KPUTEPUHU U IIKAJIbI OLIEHUBAHUS, a TAKXKE
«KJTFOYM» MpaBWIbHBIX 0TBeTOB. POC hopmupyeTcs Kak OTAEIbHBIN TOKYMEHT U
XpaHUTCA B 3JEKTPOHHOM BHE, AocTynl K POC mpenocTaBieH OrpaHUYEHHOMY
KpyTy JIUII.

4.3. Jlna camocrosiTenbHOM pabOThl OOydarouuxcst MpU IOATOTOBKE K
TEKYLIEMY KOHTPOJIO YCHEBAEMOCTH U MPOMEXYTOUHOW aTTeCTalMyd B paboOuMx
nporpaMmax JUCHUIUIMH pa3MEIleHbl THIOBbIE MPOBEPOUHbIEC 3aJaHUs, KOTOpHIE
MOXXHO YCJIOBHO pa3JIeJUTh Ha 3aJlaHdsd 3aKpbITOr0, KOMOMHMpPOBAHHOTO M
OTKPBITOTO TUIIOB.

3amaHus 3aKpHITOrO TUIA — 3TO TECTOBBIC 3aJaHUs, B KOTOPBIX KaXKIbIH
BOIIPOC  COMPOBOXKIAETCS TOTOBBIMU BapuaHTAaMU OTBETOB, U3 KOTOPBIX
HE00XO0IMMO BBIOPATh OJMH WM HECKOJIbKO IPABUIIHHBIX.

3amaHusi KOMOMHUPOBAHHOTO THUIIA — 3TO TECTOBBIE 3aJaHUS, B KOTOPBIX
KK/l BOIPOC COINPOBOKJIAETCS FOTOBBIMU BapUaHTAaMU OTBETOB, U3 KOTOPBIX
HEOOXOIMMO BBIOPATh OJIMH WM HECKOJbKO MPAaBUILHBIX U OOOCHOBATH CBOM
BBIOOD.

3amaHusl OTKPBITOTO TUIIA — 3TO 3aJaHUs, B KOTOPBIX HAa KaXKIbI BOIPOC
JIOJIKEH OBITh MPEIIOKEH PAa3BEPHYTHIII 00OCHOBAHHBINA OTBET.

B 3aBucumocT OT THNA 3aJaHUs PEKOMEHJIOBAaHbl ONpe/eJeHHAas
MOCJIEIOBATEIBHOCTD BBIIIOJIHEHHS U CHCTEMAa OLIEHUBAHUS BBIMIOJHEHUS 3a/IaHUN.



4.4. Tunbl 3a1aHUH, CEHAPUU BBIIIOJIHEHUS, KPUTEPUU OLICHUBAHMUS

TUIT 3AJAHUA NHCTPYKLIMA CHEHAPHU BBIIIOJIHEHUA KPUTEPUUN ONEHVMBAHUA
3aaHue 3aKpBITOTO [Ipounraiite TEKCT, 1 .BHMMaTenpHO IPOYUTATH TEKCT 3aJaHUS U ITOHATH, OTBeT cunTaeTCsl BEpHBIM, €CIIH
THUIIA C BBIOOpOM BbIOEpUTE YTO B KQYECTBE OTBETA OKUJAETCS TOJBKO OJUH U3 NpaBWIBHO yKa3aHa mudpa uimm

OZHOT'O IIPAaBUJIBHOT'O
OTBETA U3 HECKOJILKUX
BAPUAHTOB
MPEII0KEHHBIX

HpaBI/IJ'ILHHﬁ OTBET

MIPEUI0KEHHBIX BAPUAHTOB.
2. BHUMaTenhHO MPOYUTATH TPEATIOKEHHBIE
BapHaHT-ThbI OTBETA.

3. BeiOpaTh OJ1H BEPHBI OTBET.

4. 3anucatb TOJIbKO HOMEp (MK OYKBY) BEIOPAHHOTO
BapuaHTa oTBeTa (Hanpumep, 3 wiu B).

OykBa

33.IlaHI/Ie 3aKPBITOTO
TUIIA HA YCTAaHOBJICHUC
COOTBCTCTBHUA

[IpouuTaiite TekCT U
YCTaHOBUTE
COOTBETCTBUE

1.BHUMAaTENnbHO NPOYUTATh TEKCT 3aJaHUS U OHSTD,
YTO B KQUECTBE OTBETA OXKHUIAIOTCS Maphl SJICMEHTOB.
2. BHuMartenbHO NpoYUTaTh 00a CIUCKA: CIIUCOK 1 —
BOTIPOCHI, YTBEP)KICHHS, (PaKTHI, ITIOHITHS U T.1.;
CIHCOK 2 — yTBEP>KJICHHS, CBOUCTBA OOBEKTOB U T.1I.
3. ConocTaBUTh JIEMEHTHI CIIUCKA 1 ¢ AeMeHTaMu
crnmcka 2, chopMHpOBATh Haphl HIEMEHTOB.

4. 3anucatpb nonapHo OyKBbI U HUDPHI (B
3aBHCUMOCTH OT 3aJlaHHsI) BApUAHTOB OTBETA
(manpumep, Al unu b4).

OTBeT cynTaeTCsi BEPHBIM, €CIIH
NPaBUIBHO YKa3aHbI HUPPHI WK
OyKBBI

3aanue 3aKpbITOro
THIIa C BEIOOPOM
HECKOJIbKHX
IMPaBUJIIBHBIX OTBETOB
13 HECKOJIBKUX
BapUaHTOB
MPeIJI0KEHHBIX

[IpounTaiite TEeKCT,
BbIOEpUTE
MPaBUIIbHBIE OTBETHI

1.BHMMAaTEnpHO MPOYUTATh TEKCT 3aJaHUS U NTOHATH,
YTO B KaYECTBE OTBETA OXKUIAETCSA HECKOJIBKO
IIPaBWJIBHBIX OTBETOB U3 MIPEIIOKEHHBIX BAPUAHTOB.
2. BHUMarenpHO NpOYUTATh NPEI0KEHHBIE
BAapUaHT-ThI OTBETA.

3. BoiOpaTh HECKOJIBKO MPAaBUIIBHBIX OTBETOB.

4. 3anucath TOJIBKO HOMEpa (MK OYKBBI)
BBIOpAHHOTO BapuaHTa OoTBeTa (Hampumep, 1 4 nimm A
D).

OTBeT cunTaeTCsl BEPHBIM, ECIIH
MIPABHIILHO YCTaHOBJICHBI BCE
COOTBETCTBUS (TIO3UIUHU U3
OJTHOTO CTOJI0I1a BEPHO
COITOCTABIICHBI C IMO3UIUSIMU
JIPYTOTO)

3agaHue 3aKphITOTO
THIIA Ha yCTaHOBJIeHI/Ie

[IpouuTaiite TeKCT U
YCTaHOBUTE

1. BHMMaTEbHO MPOYMUTATh TEKCT 3aIaHUS U
MOHATH, UTO B KAYECTBE OTBETA O)KUAETCS

OTBeT cunTaeTCs BEPHBIM, €CIIU
MPAaBWIbHO YKa3aHa BCsl

10




noCJICA0BATCIbHOCTHU

IOCICO0BATCIIBHOCTD

MOCIIEZIOBATEILHOCTD JIIEMEHTOB.
2. BHUMAaTENbHO MPOYUTATh NPEIJI0KEHHBIE
BapHUaHThI OTBCTA.

3. ITocTpouTh BEPHYIO MOCIEIOBATEIILHOCTD U3
NPpEAJIOKCHHBIX 3JICMCHTOB.

4. 3anucatb OyKBBI/IIUPPHI (B 3aBUCUIMOCTH OT
3aJlaHus1) BApUAHTOB OTBETA B HYKHOU
ToCJIe1I0BaTeIbHOCTH (HanmpuMep, bBA wmm 135).

MOCJIEI0BATEIBHOCTD LIU(P

3aganue
KOMOWHUPOBAHHOTO
THUTIA C BBIOOPOM
OJTHOT'O TIPAaBUIIBHOTO
OTBETa U3
NPEUIOKEHHBIX U
000CHOBaHHEM BBIOOpA

[IpounTaiite TEKCT,
BBIOEpHTE
MPaBWIbHBIA OTBET U
3aIUIINTE
apryMEHTHI,
000CHOBBIBAIOIIUE
BBIOOp OTBETA

1.BHUMaTENbHO POYUTATH TEKCT 3aJaHUS U TIOHSTD,
YTO B KaYECTBE OTBETA OXKUAAETCS TOJIBKO OJUH U3
MIPEUIOKEHHBIX BAPHAHTOB.

2. BHUMaTenbHO NIPOYHUTATh IPEIOKEHHbBIE
BapHaHTHI OTBETA.

3. BeiOpaTh 0JIMH BEpHBII OTBET.

4. 3anucatb TOJIBKO HOMEp (MK OYKBY) BEIOPAaHHOTO
BapHaHTa OTBETA.

5. 3anmcars apryMeHTbl, 000CHOBBIBAIOLIE BEIOOP
oTBeTa (Hanmpumep, 4 TEKCT 000CHOBaHUS).

OTBeT cunTaeTcs BEPHBIM, €CITH
NpaBWIBHO yKa3aHa mudpa mim
OyKBa M MPHUBEICHBI
KOPPEKTHBIC apTyMEHTHI,
UCTIOJIb3YEMbIE TIPH BHIOOpPE
OTBETa

3a/laHue OTKPBITOTO
THIIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TeKCT U
3aUIINTE
Pa3BEPHYTHIN
000CHOBaHHBII OTBET

1. BHMMaTEIBHO MPOYUTATH TEKCT 33JJaHUS M TIOHSTh
CYTb BOIIpOCa.

2.ITpomyMaTh JIOTUKY U MOJHOTY OTBETA.

3.3amucarth OTBET, HCIONB3Ys YETKHE KOMITAKTHBIC
(OpMYITHPOBKH.

4.B ciydae pacueTHOM 3aa4H, 3aIicaTh peIIeHUe U
OTBET

OTBeT cunTaCTCS BEPHBIM:
1. OtcyTcTBHE (haKTUYECKUX
OIINOOK.

2. PackpeiTe o0bema
HCIIOJIb3yEMBbIX MOHITUI
(moJTHOTA OTBETA).
3.060CHOBaHHOCTH OTBETA
(Hamu4Me apryMeHTOB).

4. Jlornueckas
MOCNe0BaTeIHLHOCTh
M3J1araeMoro Marepuana.
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4.5. OOmras 1mKama OIEHUBAHMS PE3yJIbTaTOB TEKYIIErO KOHTPOJIS
yCIIeBAaEMOCTH M MMPOMEKYTOYHON aTTecTalnu o0yuaromxcs ¢ npumenennemM bPC
ECTS
Wroropas Tpaxuuuonnas cucrema bunapuas Hon
GasibHas omenka | P Ut CHCTEMA | rpwumwonn | 7V OuaPHON
O CHCTEMBI

95-100 O LG A P/ Passed

85-94 B P/ Passed

75-84 X oboLo 3auTeHo C P/ Passed

65-74 p D | P/Passed

55-64 Y 10BAETBOPUTEIBHO E P/ Passed

0-54 HeynoBieTBOpUTEIHLHO He 3auTteHo F F/Failed
CooTrHomieHue  OayyloB 32 TEKYUIMM  KOHTPOJIb  YCIIEBAEMOCTH |

MPOMEKYTOUHYIO ATTECTAIMIO, & TAKKE MOBTOPHYIO MTPOMEKYTOUHYIO aTTECTALUIO:

MakcumanbHas cymma | MakcumanbHas MakcumanbHas MakcumanbHas
0aJlsIoB 3a TEKyUIUH cymmMma 0ajioB 3a UTOrOBast cymMma 0ajioB 3a
KOHTPOJIb IPOMEKYTOUHYIO OanmibHas MTOBTOPHYIO
YCIIEBAEMOCTH aTTeCTaILNIO OLICHKA POMEKYTOUHYIO
aTTECTAILNIO
60 6as10B 40 6aoB 100 6as10B 100 6a110B

5. (I)OprI aTTeCTallui, TUIIOBBIC OLICHOYHbIC MAaTEPHUAJIbI AJH TEKYLIEI 0
KOHTPOJIA yCIIEBAEMOCTH oﬁyqamumxcsl, KPUTECPHUH U IIKAJbI ONCHUBAHUA 110
KOHTPOJIBbHBIM TOYKaM

5.1. B xozme peanu3anuu TUCHUIUIMHBI HMCTIONB3YIOTCS CleAyromue (OopMBI
TEKYIIET0 KOHTPOJs YCHEBAaeMOCTH oOOydammmxcs (B TOM 4YHCIe, 3aJaHusl K
KOHTPOJIbHBIM TOYKaM):

T — rectupoBanue, 11K3 — npakTrnueckrne KOHTPOJIBHBIE 33/1aHMUS.

Tunosbie oneHOYHBbIe MaTepuaJbl o Teme 1

IIpakTHYeckoe KOHTPOJIbHOE 3a1aHue 1.1

[Toctpouts quarpammsl (yHKIUH B pa3HbIX CTUISIX COTJIACHO OJIOKHOTY
Task 2.ipynb.

IIpakTueckoe KOHTpoOAbHOE 3axaHue 1.2. Moayas numpy

CreHeprpoBaTh  NOCIEIOBATEIBHOCTh ~ PAaBHOMEPHO  PACIPEIEICHHBIX
ciay4daiiHeix umcen, B auanazone ot 0 go 10. Pasmep mocnenoBarensHoctu 100.

AHaJIoOTu4HO CICHCPUPOBATh CIIC OJHY IIOCIICA0BATCIBbHOCTL LECJIbIX YHUCCI, B
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nuanazone ot 0 mgo 20 taxxke coctosmryto u3 100 gucen. Ucnonb3ys dyHKINIO
linspace() cremepupoBath mocienoBaTeabHOCTh U3 100 ynce, 3akimodeHayto ot ()
no 10. Hcnonezyss omeparop mmkna for u  wureparop 1 chopmMupoBaTh
nocnenoBaTenbHOCTh M3 100 uncen ot -1 mo 9. [locTtponTs TOYEUHBIE, IMHEVHBIE
JarpamMMbl JJis TOJTyYEHHBIX TIOCTIET0BATEIbHOCTEM.

[TocTpouTs MaTpuyHylO AWarpamMmy, HMCHoOJIb3ysl CcTHiIb matlab. 3agaBaTh
naHenau ¢ nomoinpto subplot. [IpuMeHUTh cpencTBa ynpaBieHHs] LIBETOM, THIIOM
JVMHAH, MapKEPAMH.

IIpakTHyeckoe KOHTpPoOJbHOE 3a1anue 1.3. Moayab pandas
3arpy3uth Habop nanHbIX. Daiin JaHHBIX XpaHUTCs B moodle.
sp500=pd.read_csv(filepath _or buffer="cnemudukamnus daina",sep='',
usecols=['Symbol','Sector','Price','Book Value'],
index col='Symbol")
sp500.head()
[IpoBecTn ananu3 gaiina.
C nomompio Mmetona iloc orobpasuth Tonbko 10,20,30,40,50, 60 u 70
DIIEMECHTBI
OT00pa3uTh TOIBKO MEPBHIE JIBA CTOJIO0IIa HAOOpA TAHHBIX
C nomortipio MeToaa sample BeiOpaTh 20 KaMITaHMil.

IIpakTHYecKkoe KOHTPOJIbHOE 3a1aHue 1.4

Uccnenyiite Bo3amoxkHOCTH OMOIMoTekn Pandas caMOCTOSTENIbHO COTJIACHO
omokunoty Task vk.ipynb. B nannom 3amanuu npejjiaraeTcsi IpoaHaJIu3upOBaTh
0a3y JaHHBIX MMOJIB30BATENICH CoManbHOM ceTn «BKkoHTakTe». ba3za maHHBIX
3arpyskaercs u3 (aitna «vk main.csvy». JlanHbIi ¢aiin 10KeH HaXOIUTCS B
OJTHOM KaTajore ¢ 3TUM OJJOKHOTOM, WJIH MO My TH, YKa3aHHOMY IIp 3arpy3Ke
«dataframey.

Brruucnure cpeqnee komuecTBo Jpy3ei «friends cnty y nrojei ¢
MapKeTHHIa «is_bmmy, y KOTOpBIX HE YKa3aH HHCTarpam «instagram_dummy».

Brruncnure KoJIM4ECTBO FOHOLIEH, KOTOPBIEC 3HAKOT aHTIIUUCKUI
«english dummy» unu y KOTOpbIX CTpaHHIla 3aKkphiTa «is_closed» (Takxke HaWTH
JOJII0 TaKUX MapHe# oT 0011ero yucia napHen).

O6paboraiite mporycku B cTonbiax «city» u «followers cnt» (BeIBeCTH
natadpeiim, He coAepIKaIUil MPOMYCKOB B ATUX CTOJIONAX).

Breruucnure konudyecTBo npomnyckoB B «followers cnt» u 3amoiaHuTe NX
MeINaHOM.

B cron6max «photos_cnt», «videos_cnt» u «wall_post_cnt» BbiBecTH
konnuectBo(0e3 NaN), cpeHee, CTaHAAPTHOE OTKIIOHEHUE, MUHUMYM, MaKCUMyM
3a OJIHY KOMaHJy.
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Tecr 1

1. IloctaBbTe COOTBETCTBHE MEXKIY MeTOAaMH U Ppe3yJbTaTaMu HUX
NpUMeHEHUsl, eCJIM UCXOTHBII CIMCOK UMeeT BH/I
ex=['a",2,"1s',34.2]
1. ex.insert(3,2)
2. ex.append(2)
3. ex.append(2)
ex.reverse()

BapuaHnTs! oTBeTa
[‘a’,2,%15°,2,34.2]
[‘a’,2,’1s’, 34.2,2]
[2,34.2,15°,2,7a’]
2.YeM OTJIMYAIOTCS CIIMCKH OT KOPTeEkKen?
HUYEM KpOME Ha3BaHUS 1 0003HAYCHUI
KOPTEX U3MEHSEM, CIIMCOK -HET
KOPTEX HE U3MEHSEM, CIIUCOK U3MEHAEM
AIIEMEHTBI KOPTEXKA MOTYT OBITh TOJILKO OJJTHOTO THMA
. KOPTEX - 3TO UEPAPXUUECKUI CITUCOK
3. UTo U3 HHKeNepeYnCcJIeHHOT0 OTHOCUTCH K KOPTexKam?

Aol e

1. (1,2,4,5)
2. [2,3.4]

3. {'a"1,'b":3}
4. 'cortege'

5. 1,23

4. Kakoii ciucok 0yaeT HAMeYaTaH HA JKPaHe NPH BbINOJHEHUU CKpUnra?

users = ["Tom", "Bob", "Alice", "Sam", "Bill"]
users.sort()

users.reverse()

print(users)

['Tom', 'Sam’, 'Bob', 'Bill', 'Alice']
['Alice','Bill','Bob','Sam','Tom']
['Alice','Bill','Bob','Sam','Tom']
['Bill','Sam’','Alice','Bob','Tom']
OyzeT 0TOOpaKaThCs IMyCTOM CIIUCOK

Nk

5. Uto OyaeT Hanme4aTaHo HA IKpPaHe B pe3yJibTaTe BbINOJHEHUS] CKPUIITA:
a=|[1,2,4]

a[2]=3
print(a)
1. 1,24
2. 1,2

14



3. 1,2,2
4. 1,2,23
5. 1,2,3

6.uncy10 j1eMeHTOB cnicka. Kakue U3 nmepeuncieHHbIX BbIPasKeHUI CO31aayT
CIHCOK POBHO U3 TPeX 3JIEMEHTOB?
1. print('a b c'.split())
print(list(range(3)))
print(‘asd'.split())
print('a=",1,2,3)
print(‘a=",1,2,'3")

Aol

7. Uagexc cnucka. CIIUCOK 321aH NepevncJIieHueM 3JIEeMEHTOB
#CIIUCKHU

numbers = [1, 2, 3, 4, 5,6,9]

print(numbers[-3])

Yro Oyner HameyaTaHoO Ha 3KpaHe?

8.Cpesnbl cTpoku. Uro BepHer cpe3 'pandas'[-2:]. IIpu oTBeTe He 3a0bIBaiiTe
YKa3bIBaTh KABbIYKHU

9. cpe3nl ctpoku. Kakoii pesyabrar Boipa:kenusi 'numpy'[:3]*2? IIpu orBeTe He
3a0bIBaTh YKa3bIBATh OJIMHAPHbIEC KABBIYKHU

10.ns1mHa ciaoBapsi. Yemy paBHA JJIMHA CJIOBapsi, MOJYYEHHOT0 U3 CIIUCKA
users_list =
["+111123455", "Tom"],
["+384767557", "Bob"],
["+958758767", "Alice"]
]
users_dict = dict(users_list)
11. MeTtoa o0beaunenus ciaoBapeii. Umerorcst ABa cioBaps
d={"a"1,'b" 2}
d1={'c"."+79217071104",'d":'+79263111423"}
[Ipucoequuute K MEPBOMY CIOBAPIO BTOPOH C MOMOIIBIO MeToAa paboThl CO
cioBaps

Tunosblie OlleHOYHbIE MATEPHAJIBI IO TeMe 2
IIpakTHyeckoe KOHTPOJIbHOE 3an1aHue 2.1

N3mepsitorcss 13 xapakTEpUCTHK XUMHUYECKOro cocrtaBa BuMHA. HeoOxomumo 1o
3HAYEHUSAM HUMEIOIINXCS MEPEMEHHBIX OIPENECIUTH TUIl BUHA.
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NmeroTcs nanHbie 0 Tpex copTax BuHa. COpT BUHA yKa3aH B TpeX CToi0ax kiacc 1,
knacc 2 u kiacc 3. Eciu B mepBom cronbue (kiacc 3) CTOMT €auHHIA, TO
HaAOJI0/ICHNE COOTBETCTBYET BHUAY BHHA TPETHETO THIIA, €CJIM BO BTOPOM CTOJOIIE
(kmacc_2) CTOMT €QUHULA, TO HAOMIOJEHUE COOTBETCTBYET BHJly BHHA BTOPOIO
TUIMA, €CIM B TpeTheM cToJiOle (kimacc 1) cTouT eauHMIla, TO HAOIIOJICHHE
COOTBETCTBYET BUAY BUHA NepBoro tumna. Takum oOpa3oM, cToNOLbI TyOIupyroT
Apyr npyra.
Cnucok nepeMeHHbIX:

1) Alcohol (coneprxanue ankoross)

2) Malic acid (s6;10uHas KuCIOTA)

3) Ash (301ma)

4) Alcalinity of ash

5) Magnesium (Marawii)

6) Total phenols (obmee conepxanue dpenona (kapOOIOBOI KUCTIOTHI))

7) Flavanoids (apomaTudeckue BeIecTBa)

8) Nonflavanoid phenols

9) Proanthocyanins

10) Color intensity (MHTEHCUBHOCTD IIBETA)

11) Hue (oxpacka? kpacurenu?)

12) OD280/0OD315 of diluted wines

13) Proline (mpo:un)
Yucno Hadmroaenuii — 178
Yucno nepeMeHHBIX — 13, Bce u3MepeHbl B KOJIMYECTBEHHOH (HEMPEPHIBHON ) IIKAJIE.
Ucrounuk 3agaun: UCI Machine learning Database
ftp://ftp.ics.uci.edu/pub/machine-learning-databases/wine
OO6cyxaeHue 3a1a4u:
ftp://ftp.ics.uci.edu/pub/machine-learning-databases/wine

IIpakTHYecKoe KOHTPOJIbHOE 3a1aHue 2.2

Nwmerores nannbie peditunra Global Firepower, KoTopsiii ocHOBaH Ha Oosiee
yeM 50 dakropax, uToObl omnpenenuTh orneHky Powerlndex (Pwrlndx) nannoi
cTpaHbl. /laHHbIE B34THI U3 HAOOPOB JaHHBIX kaggle

[IpuBenenHas npu pacyere peTuHra Gopmyiia mo3BoJisgeT 6o1ee MEIKUM, HO
0oJiee TEXHOJIOTMYECKH Pa3BUTHIM CTpaHaM KOHKYPHpPOBaTh ¢ Oojiee KpYIMHBIMH,
MeHee pa3BUTHIMHU. MoaudukaTopsl (B Buae O0HYcOB u mTpadoB) H00aBISIOTCS
JUTS TATbHENIIIeT0 YTOUHEeHUS criicka. HekoTophie MyHKThI, KOTOPbIE COOJIIOICHBI B
OTHOILIEHHHY OKOHYATEIbHOTO PEUTUHTA!

- pPaHXXKUPOBAHUE HE IPOCTO 3aBUCUT OT OOIIEro KOJUYECTBA OPYXKUS,
JIOCTYIHOT'O KaKOH-JIN0O0 OJTHOM CTpaHe, a CKOpee COCPEIOTOYCHO Ha Pa3HOOOpazuu
OpyXHus B IMpejenax KoJu4ecTBa, YToObl 00€CTICUUTh JIyUllTui OaJlaHC TOCTYITHBIX
OTHEBBIX MoIHOCTEeH (T. €., Hampumep, 100 TpaibIIMKOB HE COOTBETCTBYET
CTpaTEru4YecKoil 1 TakTU4ecKkoil ieHHoctu 10 aBuanocuam);

- ilepHbIE 3amachbl HE TMPUHUMAIOTCS BO BHHUMAaHHWE, HO MpU3HAHHbBIE/
M0/1I03pEBAEMbIE SIJIEPHBIE JEPKaBbl MOJIYYatOT OOHYC;
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- reorpaduueckue HaKTOphl, JOTUCTUIECKAS THOKOCTH, PUPOJIHBIE PECYPCHI U
MECTHasl TPOMBIITUICHHOCTh BIIUSIOT HA OKOHYATEIbHBIA PEUTHHT;

- IOCTYITHBIE TPYIOBBIC PECYPCHI SBISIFOTCS KITIOYeBBIM (akTopom; CTpaHbI ¢
OOJIBIIIMM HACEJICHUEM, KaK MPABUIIO, BHIIIIE;

- CTpaHbl, HE WMCIOIINE BBIXOJAa K MOPIO, «HE HAKa3aHbD» 3a OTCYTCTBHE
BOCHHO-MOPCKOT0 (hjI0Ta; MOPCKUE JICP>KaBhl «HAKa3bIBAIOTCS» TIPU  pacyeTe
pEUTHHTA U3-3a OTCYTCTBUS Pa3HOOOpa3Hs B UMEIONMINXCS MOPCKUX aKTHBAX;

- ampsHcbl HATO mnonydaroT HeOOJbIIONW OOHYC 3a TEOpPETUYECKUN OOMEH
pecypcaMu, BO3MOXKHYIO OpraHU3alMI0 KOAIUIIHT;

- HBIHEIIIHEE MOJIMTUYECKOE/BOCHHOE PYKOBOJICTBO, MX IMOJHUTHKA, POJb HE
MPUHUMAETCSI BO BHUMaHUE.

Ha 2017 ron B 6a3y nanuaeix GFP Bxoaut B oOmieli cioxkHoctn 133 cTpaHBI.
(http://www.globalfirepower.com/countries-listing.asp).

PemmuTe 3amauy  KJIIACTEPHOrO  aHanM3a  METOJOM  HMEPAPXUYECKOU
Kimactepu3anuu U metogoMm k-cpemnmx. Ilpu pemennn 3amauu TpOMyIICHHBIE
JAHHBIC 3aMEHATh MeaWaHoW. JIms BBISIBICHUS MPOMYMICHHBIX  JaHHBIX
UCIIO0JIb30BaTh OMOJIMOTEKY mice.

B ananusupyemom Habope umeercs 47 arpuOyToOB, MEPBbIE BAa U3 KOTOPBIX
CUMBOJIbHBIC. TpeTuii aTpuOyT — paHT CTpaHBI MOJIyYaeTCs IyTEM aHalIM3a BCEX
octanbHbIX. [l0ATOMY MaHHBI PEUTHHT HE CIACAYeT YYHMTHIBATH NMPU PEIICHUH
3a/layu.

IIpakTHYecKkoe KOHTPOJIbHOE 3a1aHue 2.3

Jlanbl nanHble yaeOHOTO Habopa « TUTAaHUK» PENIUTh 3a/a4uy KiacCUpUKAIIH
paznuyHbIMU MeTojaMu. CpaBHUTH PE3ynbTaThl Kiaccupukanuu. s pereHus
3a/la4yd  UCIONIb30BaTh (aitnm train.csv. [lpum pemeHnn 3amadm  MCIOJIB30BATh
CIIEYIOIINE aTpUOYTHI

Pclass + Sex + Age + SibSp + Parch + Fare.

J1J1s1 BBIICTICHUS HY>KHBIX TTPU3HAKOB HUCITOJIB30BATh OTMEPAIUI0 KOHKATCHAIIUH,
Hanpumep dat[,c(2,3,4,6,9)]

Jliss TpoBepKM KauecTBa KiacCH(HMKAIIMM HCIIOJNB30BaTh TECTOBYIO W
oOyyaroiyto BbeIOOpkH. Pazmep BBIOOpPOK cienaTh paBHbIM. [Ipu mocTpoeHuu
BBIOOPKH MCIIOJIB30BaTh (DYHKIHIO sample.

[Toctpouth TabIMIy COMPSDKEHHOCTH MO pe3yJbTaTaM IMPOBEPKH KavecTBa
paboThI K1accuduKaTopa Ha TECTOBOM BBIOOPKE.

IIpakTHyeckoe KOHTPOJIbHOE 3a1aHue 2.4

HccnenoBarh OJOKHOT O TIPEICKa3aHUIO IICHBI HA HEABUKUMOCTh HAa OCHOBE
Habopa AaHHBIX boston

https://colab.research.google.com/drive/1p9CGM890tVzN-gPFHpbfKmH-
MltcuimD

IIpakTHUYecKoe KOHTPOJIbHOE 3a1aHue 2.5
Pemute 3amauy kimaccuukanuv OT3HIBOB K (UIbMaM C HCIOJIb30BAaHUEM
dataset imdb. [Ipu pemenuu 3axaun Kraccupukanuu HabOp JAHHBIX B3STh B MOIYJIE
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keras. 3amaqy pemuTh C MOMOIIIBIO MTOJTHOCBSI3HON HEMPOHHOM CETH, COCTOSIIECH 13
nByx yposHeil. M3 50000 ot3piBoB Ha QuubMbl 25000 OT3BIBOB B3ATH Kak
obOyuarorue u 25000 Kak KOHTPOJIUPYFOIIHE 00PA3ITHI.

IIpakTHYecKoe KOHTPOJIbHOE 3aaaHue 2.6

Pemute 3amauy kinaccupuKaluu OT3bIBOB K (UiIbMaM C HCHOJIb30BAaHUEM
dataset imdb. IIpu pemenuu 3agaum kiiaccupukauu Habop TaHHBIX B3ATh B MOIYJIE
keras. 3ajauy pemiuTh C MOMOUIBIO MTOJHOCBSI3HON HEMPOHHOM CETH, COCTOSIIEH U3
nByx ypoBHeil. M3 50000 or3eiBoB Ha (uibmMbl 25000 OT3BHIBOB B3SITh Kak
obyuyaromue u 25000 kaKk KOHTPOIUPYIOITHE 00pa3IIhI.

IIpakTHUYecKkoe KOHTPOJIbHOE 3a1aHue 2.7
Pemuts 3amauy kinaccudukanuy Ha ocHOBe HaOopa nanHbix Dataset of 11,228
newswires from Reuters, labeled over 46 topics.

IIpakTHYecKkoe KOHTPOJIbHOE 3a1aHue 2.8
[TocTpouTh MpOCTYIO0 MOJHOCBSI3HYIO HeilpoHHy ceTh (feed forward neural

network). BpixogHOW clIOM ¢ OJHMM JIMHEHHBIM HEUPOHOM — I 3aJadd
perpeccun. @ynkuusa aktuBauun — RELU B mpomexxyTouHoM cioe u sigmoid B
BBIXOJTHOM. [Tpu BBITIOJIHEHUU 3aJlaHus UCIOJIb30BaTh npuMep:

https://www.tensorflow.org/tutorials/keras/basic_regression.

Tect 2

1. BeiGop kuaaccupuxaropa. Mcnmoab3oBaHue Pa3JIUYHBIX METOA0B
KJIaccupuKANUM MO3BOJISIeT MOJYYHTH CJeAyIonHe TA0JUIbI CONPSKEHHOCTH.
MeToa TMHEHHOTO TUCKPUMHUHAHTHOIO aHAIU3a

69535 442

4546 477

Merton k Ommkaimux coceaei mpu k=9
69938 39

4973 50

Jloructuaeckas perpeccus

69770 207

5005 18

MeTton ONOPHBIX BEKTOPOB

69882 103
4890 125
BriOpats ydimii METOA 10 MOKa3aTesto precission
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METOJ] OITOPHBIX BEKTOPOB
MeTo1 k-Ommkaimmx coceaen
JIOTUCTHUYECKAsl perpeccust

JIMHEWHBIN JUCKPUMUHAHTHBIN aHAJIN3

b=

2. Bbi0op kiaaccudpuxaropa. Hcnosb3oBaHHe Pa3IM4YHbIX METOI0B
KiIaccupuKanuu Mo3B0OJISIeT MOJYUYUTH CAeYI0IHe TA0JIMIbI CONMPSAKEHHOCTH.
Metoa TMHERHOTO TUCKPUMUHAHTHOTO aHAIN3a

69535 442
477

Merton k Onmkanmux coceaei mpu k=9
69938 39
4973 50

Jloructuueckas perpeccus

69770 207
5005 18

MeTo ONOpHBIX BEKTOPOB

69882 103
4890 125

BriOpats sydiinii METOA 10 MOKAa3aTelo accuracy:
1) MeTo ONOPHBIX BEKTOPOB
2) meton k-Ommkaimmx coceneit
3) norucTuyeckas perpeccus
4) TUHENHBIN TMCKPUMUHAHTHBINA aHATU3
5) nepeBbsl peleHui

3. Ilpu pemieHun 3aa4m KJaacCH(PUKAIUU HA HAOOpe TAHHBIX iris
MOJIy4€HO /IepeBO pelieHuit
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Dedision Tree iris $ Species
virginica
31 23 35
100%
o -PetaI.Length <26 .. ...................... :

virginica
00 49 51
659%

Petal.Length < 4.9

[5] [7]

setosa versicolor virginica
1.00 .00 .00 .00 92 08 00 03 97
31% 35% 33%

Rattle 2021-AaHe-21 12:08:47 Vladimir
KakoBa BepOATHOCTH ONIMOKM TIPU KiIacCU(PUKAIIUU I[BETKA, €CJIM, JTHMHA
nernectka Oonbine 2, 6 cM U MeHbie 4,9 cm. OTBET JaTh C TOYHOCTBIO J0 JABYX
3HAKOB IOCJIE 3anATol. B kauecTBe pa3nenuTens UCIoJIb30BaTh 3alATYI0

4.KayectBo kiaaccupuxkaropa. Tadauua conpsxeHHOCTH (MaTpULIA
nyTaHuubl, confusion matrix), moJiy4eHHasi Npu NpoBepKe KayecTBa
OMHaApHOI0 KjIaccu(puKaTropa, uMeeT BU/

25 10

8 14

CtpokamMu MaTpHUIIbI SBJISIFOTCS UCTUHHBIC 3HAUEHUSI TECTUPYEMBIX OOBEKTOB,
a cTojbna - pe3yiabTaThl TECTUPOBaHUA. UeMy paBHO 3HAUCHHE IOKa3aTels
TOYHOCTH Kjaccudukaropa (precission)? OTBET JaTh C TOUHOCTHIO JI0 ABYX 3HAKOB
IIOCJIE 3aIATOU

5. KadectBo kiaaccupukaropa. Tadamma compsiKeHHOCTH (MaTpUIa
nyTaHunbl, confusion matrix), mnoJy4eHHass TPH MNpPOBEepPKe KavyecTBa
OMHapHOro KjIaccu(pukaTropa, uMeeT BU]

25 10
8 14

CtpokamMu MaTpHUIIbI SBJISIIOTCS UICTUHHBIE 3HAUEHUSI TECTUPYEMBIX OOBEKTOB,
a crosidlia - pe3yyabTaThl TeCTUPOBaHUA. UeMy paBHAa TOYHOCTH Kiaccudukaropa
(recall)? OTBeT naTh ¢ TOYHOCTHIO /10 ABYX 3HAKOB MOCJIE 3AMATON

6.Tabimua conpsizkenHocTu (confusion matrix)
Tabnuma compsbkeHHOCTH (MaTpuila TyTaHUlbl, confusion matrix),
MOJTyY€HHas IPY MPOBEPKE KauecTBAa OMHAPHOTO KiIacCU(pUKATOpa, UMEET BU/T

25 10
8 14
CTpokaMu MaTpUIbl BJSIOTCS UCTUHHBIE 3HAYEHUSI TECTUPYEMBIX OOBEKTOB,
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a CTOJOIA - Pe3yabTaThl TECTUPOBaHUA. UeMy paBHa TOYHOCTh KiIacCH(pHUKATOpa
(accuracy)? OTBeT AaTh C TOYHOCTBIO 0 JIBYX 3HAKOB IOCJIE 3aISITOM

TunosBble OlleHOYHbIE MaTepHuaJibl IO TEME 3

IIpakTHyeckoe KOHTpPoOJIbHOE 3aganue 3.1

[TpakTuyeckoe KoHTpodbHOE 3anaHue 3.1. PemuTs 3amauy kinaccudukanuu
KapTUHOK Ha ocHoBe HaOopa aaHHbIX CIFAR-10 JlaTacet cogepxut 60000 1iBeTHBIX
dboto 00BEKTOB 10 KJIAaCCOB pa3MepoM 32x32 MTAKCEIICH.
https://colab.research.google.com/drive/1SLoQPhvv-MYIIrNFPfv6y3y9eosubOrt

IIpakTHYecKoe KOHTPOJIbHOE 3aaHue 3.2

Pemute 3amauy knaccuukaimu KapTHHOK Ha OCHOBE HaOopa JaHHBIX
MNIST. HyHO pacno3HaTh pyKOMUCHBIN TEKCT MO U300PaXKEHUSIM.

IIpakTHYecKkoe KOHTPOJIbHOE 3aganue 3.3

Ucnons3ys cBEpTOUHYyrO HepolHHYK ceTb YOLOvVS8 pemmnts 3anauu
OOHapy’KEeHHUS U JETEKTUPOBAHUS FIEMEHTOB M300paKEHUI HA OCHOBE
nartaceta https://universe.roboflow.com/roboflow-100

TunoBbie OLCHOYHbIC MaTE€pHUAJIbI I10 TEME 4

IIpakTHYecKkoe KOHTPOJIbHOE 3a1aHue 4.1

PemuTh 3a1auy aHaau3a TBUTTOB 10 TOHAJILHOCTH. [[J1s penieHus 3a1aun
UCTIOJb30BaTh HAOOPHI TaHHBIX !
wget https://www.dropbox.com/s/fnpq3z4bcnoktiv/positive.csv

'wget https://www.dropbox.com/s/r6u591jhhjdg6;j0/negative.csv

VY Hac ecTh BRIOOpKA U3 TBHTOB. Ham M3BECTHA SMOIMOHAIBHAS OKpacKa
K)KJ0T'0 TBUTA M3 BRIOOPKH: ITOJIOKHUTEIbHAS WIIM OTPHUIlAaTeNIbHAs. 3a1a4ua
COCTOUT B TIOCTPOSHUH MOJICITH, KOTOpAs MO TEKCTY TBUTA MPECKA3BIBACT €TO
HMOIMOHAIILHYIO OKPaCKYy.

Knaccudukaruio mo TOHATEHOCTH UCTIONB3YIOT B PEKOMEHIATeITLHBIX
CUCTeMaXx, YTOObI TIOHATH, TOHPABUIIOCH JIU JIFOJISIM Kade, KHHO, etc.

[Ipu pemeHny 3a1a4M UCTIOIB30BaTh OJIOKHOT
https://colab.research.google.com/drive/1zO1 XINcSFw6Zdtk XCGA9091P60tZ4d
bl#scrollTo=KvOWdHcUWg98

JlaHHBIN OJIOKHOT SKIOPTUPOBATH B B (paiin 61okHOTA *.1pynb. OTKPHITH
daiin B 6;10kHOTE notebook Anaconda navigator.

IIpakTHyeckoe KOHTPOJIbHOE 3a1aHue 4.2
CaMocCTOsITENBHO paccMOTpeTh OJOKHOT Ha google colab. DxcnopTupoBaTh
6si0kHOT B notebook. 3amyctuthk notebook ¢ momoibio Anaconda navigator.

https://colab.research.google.com/drive/
1SLoQPhvwvMYUrNFP{v6y3y9eosubOrt#scrollTo=sjAzhUMjuwvi

IIpakTHyecKkoe KOHTPOJIbHOE 3a1aHue 4.3
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https://colab.research.google.com/drive/1SLoQPhvvMYllrNFPfv6y3y9eosubOrt
https://colab.research.google.com/drive/1SLoQPhvvMYllrNFPfv6y3y9eosubOrt
https://colab.research.google.com/drive/1zO1XlNcSFw6ZdtkXCGA909lP6OtZ4db1
https://colab.research.google.com/drive/1zO1XlNcSFw6ZdtkXCGA909lP6OtZ4db1

Pemmth 3aauy aHanmM3a TBHTTOB 110 TOHATBLHOCTH. J[J1s1 pemeHus 3a1a9u
UCIIOJIb30BaTh HAOOPHI TAHHBIX !
wget https://www.dropbox.com/s/fnpq3z4bcnoktiv/positive.csv

'wget https://www.dropbox.com/s/r6u591jhhjdg6j0/negative.csv

IIpakTHyeckoe KOHTPOJIbHOE 3a1aHue 4.4

VY Hac ecTh BBIOOpKa U3 TBUTOB. HaM M3BecTHaA 3MOLIMOHAIbHAS OKpacKa
KQ)KJIOTO TBUTA U3 BHIOOPKHU: MOJIOKUTEIbHAS WM OTpUIaTeNIbHAs. 3a1aua
COCTOUT B IIOCTPOCHHUU MOJIEIIN, KOTOPas 10 TEKCTY TBUTA IIPEICKA3BIBAET €ro
OMOILMOHAIBHYIO OKPACKY.

IIpakTHyeckoe KOHTPOJIbHOE 3a1aHue 4.5
C nmomomisto 6110KkHOTA google colab nccmemoBarh 0J0KHOT, B KOTOPOM
UCTIOJIB3YETCSI MOZICITh aHAJIN3a TeKCTOB word2vec

5.2. TumoBble OLIEHOYHBIE MaTEpUalbl I TEKYLIEro KOHTPOJIS

yCIEBAEMOCTH 00y4YaroMMXcs (BHE KOHTPOJIbHBIX TOYEK):
IIPUBEJICHBI B 11.6.2.

5.3.011H UK HECKOJIBKO TeMaTUYECKUX OJIOKOB JUCHMILIMHBI 3aBEPIIAIOTCS
KOHTpobHOM Toukoh (mamee — KT). Tekymuii KOHTpPOJb YCIIEBA€MOCTHU IIO
JTUCLIMIUIMHE TIpeaycMaTpuBaeT He MeHee 2 (aByX) u He Oonee 10 (mecstu) KT B
TEUEHHUE MEPHUOJIa OCBOCHUSI TUCIUIIINHBI.

MakcumanbHOE KOJTUYECTBO 0aslioB 3a Jit000i# Tun padot B pamkax KT
cocrasisier 100 (cTo) 6amos.

Pacnipenenenne BecoBbix k03¢ dunrentoB mo KT B pamkax Teky1iero
KOHTPOJIA yCTIIEBAEMOCTH MO AUCLUUILINHE U (POPMYIIBI pacyeTa:

HaunmenoBanue MakcumaiibHOE Koaddumuent Beca | Pesynbrar
KOHTPOJIBHON TOUKHM | KOJIMYECTBO OAJUIOB | KOHTPOJIBHOM TOUKM | KOHTPOJIBHOM TOUKH,
3a paboTy B pamMKax YY4aCTBYIOIINI B
KT, xoTopoe Moxer (dhopmMupoBaHUU
HaOpaTh CTYJEHT WTOTOBOM OaJUTbHOM

OLIEHKU 10 TUCIHILIINHE
(oTpakaercs B )KypHaJe

BPC B CZ10)
KT -1 100 0,05 5
KT -2 100 0,15 15
KT-3 100 0,1 10
KT -4 100 0,15 15
KT-5 100 0,15 15
Hroro: X 0,6 60

dopmyna pacueTa pe3ysbTaTa KOHTPOJIbHOM TOYKH:
PesynbraT KOHTpOIBHOM TOukK = KonmyecTBo 0amios 3a padoty B pamkax KT x
KoadpunueHT Beca KOHTPOIBHON TOUYKH.
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https://www.dropbox.com/s/r6u59ljhhjdg6j0/negative.csv

5.4.®opmBbI TEKyYIIEro KOHTPOJIA ycrieBaeMocTu oOy4darornuxcs B pamkax KT u
TUIIOBBIE OIIEHOYHBIC MAaTEPUAIIHI:

KT-1

Tema 1.

Tecmuposarue.

Ilpaxmuueckoe konmpoawvroe 3adanue (I11K3).

KT-2

Tema 2.

Tecmuposanue.

Ipaxmuueckoe konmpoawvroe 3adanue (I11IK3).

KT-3
Tema 3.
Ipaxmuueckoe koumpoavroe 3aoanue (11K3).

KT-4

Tema 4.

Ilpaxmuueckoe konmpoawvroe 3adanue (I11K3).

st kaxaoi (OpMBI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH OOYYarOlIUXCS B
pamkax KT onpeneneHbl KpUTEpUU OIICHUBAHUS PE3YJIbTATOB BBHITOJIHCHHS 3aJaHUSI.

1. Kpumepuu OYEHUBAHUA mMeCmUpoearusl.

K Jnamazon 0
pUTEPUHU OLICHKHU SAULIIOB MMCaHUE KPUTEPUs
0 Konuuecmeo npasunvhvix omeemos
Mmenee 55%
5 Konuuecmeo npasunvnvix omeemog om
55% 00 64%
Konuuecmeo
P 50 Konuuecmeo npasunvnvix omeemog om
P 65% 0o 74%
omeemos
75 Konuuecmeo npasunvnvix omeemos om
75% 00 84%
100 Konuuecmeo npasunvrvix omeemos om
85% oo 100%
Hroro makcuManbHO: 100

2. Kpumepuu oyenusanus I11K3:

Kpurepun onenkn Jluanason Onucanue KpuTepust
puTep 0aJLI0B PHTCEP
Cooepoicanue u 41-70 Jlemanvroe, nocredosamenvroe
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onucanue ecex NOHAMUL Ha npumepe
8blOPAHHOU CUCTEMDL

packpvimue 21-40 llosepxnocmnoe onucanue 6e3
8bIOPAHHBIX NOHAMULL NPUBA3KU K 8blOPAHHOU cucmeme
0-20 Ilonamus packpvimbl MUHUMATBHO UTU

He pacKpblmbsl 606cCe

Konuuwecmeo evinonnennvix 3a0amnutl

30
om 85% oo 100%
Konuuecmeo "
. /5 Konuuecmeo eévinoanennvix 3a0anuil
. om 55% 0o 84%
3Q0aHUU "
Konuuecmeo evinoanennvix 3a0anul
0 [4)
MmeHee 55%
NToro MmakcumMajbHO: 100

5.5. Onucanue AOMOJHATEIBHBIX MaTepUaIoB U 000pYAOBaHUS, HEOOXOIUMBIX
JUISL BEITIOJTHEHUS TIPOBEPOYHBIX 3aJIaHUH (npu Heobxooumocmi).

Jns pemenust 3aaad otkpbiToro tuma (I1K3), TecToBBIX 3amaHuil CTYIAEHTY
pazpeniaeTcs UCIoIb30BaHUE KaJbKYIATOPA; IPOrPaMM JUIsl paOOTHI € 3JIEKTPOHHBIMU
TabnuuaMu Jisi 00paOOTKY, aHaJIM3a U BU3YaJIM3allMU JAHHBIX; Cpeabl pa3padoTKu
Jupyter Notebook.

6. ®opMbI NPOMEKYTOUHON aTTeCTAlIMU, KPUTEPHHU U IIKAJIA OLeHMBAHUS,
THIIOBbIE OLIEHOYHbIE MaTePUAJbI MO JUCHHUILINHE

6.1. [IpoMexyTouHast aTTeCTalus IPOBOAUTCS B (pOopMe 3a4eTa ¢ OIEHKOI.
3aveT NPOBOAMWTCS B BHUAC KOMIIBIOTCPHOT'O TECTHPOBAHHUS C BBINOJHECHUEM
IMPAKTUYCCKUX 3aJaHMM C YYETOM PE3yJIbTaTOB IMPEIBIAYIICTO KOHTPOJIS C
ucnoib3oBanueMm J0/1OT.

6.2. TunoBbIe OLICHOYHBIE MATEPHUAIIBI TPOMEKYTOUYHON aTTECTALINH.

Bonpocwol 015 noocomoesku k 3auemy:

1. CpaBuurenbHbiid anamu3 Python, R. O6mias xapakrepucturka sizpika Python.
Cpena paspabotku. [Inmarpopma Anaconda.

2. OcHOBBI cHHTakcuca s3bika. llepeMeHHble, KiroueBble cii0Ba. OCHOBBI
porpaMMupoBaHus Ha si3bike Python.

3. Tunel gaHHbIX. DYHKIIMOHATBHOCTH JJIsi pabOThl C JTAHHBIMHU. Y CTaHOBKA
MaKeTOB Hay4YHBIX BeIuMcIeHUH Ha Python. YcranoBka Keras.

4. OCHOBHBIE METO/IbI paOOTHI C IAHHBIMH C MCIIOJIb30BaHKe Pandas.

5. Pemienne 3agau ananuza naHHbIX. [loHsitue teHzopa. CKalsipbl, BEKTOPHI,
MaTpUlbl, TEH30pPbl TPETHEr0 W BBHICHIETO paHroB. BpemeHHbIE pSAAbl WK
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nocienoBatenbHOoCTU. 300paskenus. Onepanuu HaJ, TEH30paMH.

6. ®peitmBopk Keras. bubnmoreka TensorFlow

7. IlocTaHoBKa 3ajad KjacTepHoro axanuza. OrmnpeneleHne Kiacrepa.
[TapameTpsl kiactepa. Mepbl 01M30CTH. METPUKH KIaCTEPHOIO aHAIU3a.

8. bazoBeie anroputmel Kiactepuzauuu. HMepapxudeckas KiacTepuzalus.
JlennorpamMmel.

9. Metron k-cpeauux. Ilonstue unentpouna. Ilpodpunu  kIacTepos.
B3auMoCBsI3b KJIAaCTEPHOIO U pErpeccuoHHOro aHamusa. KiactepHbldi aHanu3 Ha
Python.

10. ®opmynupoBka 3aiauu kinaccudpukanuu. KnaccuukanmoHHblid aHAIHU3 C
oOyuenneM. JlepeBbsi pelieHuid. AJNTOpUTMBI TOCTPOCHUS JIEPEBHEB pEIICHUM.
Metonsl 1 anroput™bl noctpoeHusi nepeBbeB. Anroputm CART. Onpenenenue
MIPEKpAaIICHHs TTOCTPOCHHUS IepeBa KilacCU(PUKAIIUH.

11. AacamOneBbie METO/IbI MATMHHOTO 00y4yeHus. AnroputM Random Forest.

12. Knactepusarus. Meton k-Ommxaiiimx cocenei.

13. Ouenka kayecTBa 3ajgauy kiaccupukanuu. Tabnuua CONPSIKEHHOCTH.
[Tonsitue uyBcTBUTENBHOCTH U cnielupuyHocTH. ROC-kpuBas. Omunbku neporo u
BTOPOI'O POJia P PELIEHUH 3a]1a4 KIaCCU(PUKALINH.

14. IlonaTre HEUPOHHOU CETH. APXUTEKTYypa HEUPOHHOU CETH.

15. OcHoBBI MamIMHHOTO 00yueHus. OlleHKa Mojiesiell MallMHHOTO 00yYeHUSI.
TpenupoBouHbIE, TPOBEPOUYHBIE U KOHTPOJIbHBIE JaHHBIE. AJNTOPUTMBI OOyUEHHUS.
OyHKIUSA TOTEPB.

16. MexaHu3M HEHWpPOHHBIX ceTell Ha ocHoBe oOyueHus. OOpatHOe
pacnpocTpaHEeHUE OINOKH.

17. Pemmenne 3amad KiaccU(UKAIMK, PErPEeCcCHH, MPOTHO3UPOBAHUS C
ITOMOIIBK) HEMPOHHBIX CETEN.

18. TlorsiTHE TOBEPXHOCTHOTO | TITyO0KOTO 00yueHus. [ mybokoe oOydeHue B
TEXHOJIOTUSAX KOMIBIOTEPHOIO 3PEHUSI.

19. CBeprouHble HEHWPOHHBIE CETH JUIsl PEIICHHs 3adad PacllO3HABAHUS
o0pa3os.

20. CBepTouHblE HEHPOHHBIC CETH Ui PEUICHUS 3a/1a4 JECTEKTUPOBAHUS U
CEerMEHTAaI1 U300paKeHUH.

21. O6paboTka ¥ GUIBTpAIIMK W300paKEHUM C MCIIOJIB30BaHUEM OMOJIMOTEK
Python.

22. I'myGokoe oOyueHwue I TEKCTa U MoceoBaTeIbHOCTeH. PekyppeHTHBIC
HelipoHHble cetu. Ciiou LSTM, GRU.

23. CBeprouHbie HeMpoHHBIC ceTH. [ eHepaTHBHOE IITyOOKOe O0ydeHHE.

3auet Mo:KeT ObITH POBeeH B TecTOBOH (hopme B LMS Moodle.
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Tunoevie 3a0anus 0aa 3a4ema.

1. Co3nanue pyHKIHII U KIACCOB

Coznaiite (pyHKIMIO, KOTOpasi pelIaeT CUCTEMY alreOpanvyeckux ypaBHEHH
METO/I0B 00paTHOM (YHKLUHH, €CIHU OINpEeAeNIUTEIh MaTpHIbl HE paBeH HyJ0. B
MPOTUBHOM CJlydyae BBIJAETCS COOOIIEHHME O TOM, YTO CHUCTEMa YpaBHEHHI He
onpenenena. IIpoBepuTh pernieHrne Ha HECKOJIbKUX BapUAHTAX MCXOJHBIX JTAHHbIX.
CpaBHHUTH ¢ pe3ysIbTaTaMU PEUICHUS, II0JyYEHHBIMU BPYYHYIO.

[Toctpoiite uepapxuio KiaccoB «ABTOMOOWIb». B wuepapxuio Kiaccos
BKJIFOUUTh KJIACChl: TPY30BbI€ aBTOMOOWIIM; JIETKOBbIE aBTOMOOWJIM, T'OHOYHBIE
aBTOMOOMJIM, TpaHCHOPT. B Kilacc JIErkoBbIX aBTOMOOWJIEH BKJIIOYUTH KJIACCHI:
CelaH, JUMY3WH, Kyme, XeT40ek, yHuBepcan, (yproH, MHKpoaBTOOycC. 3aaarth
aTpuOyThl «MOJIETIbY, «TOJ BBITyCKa». 3a/JaTh CBOMCTBAa M METOAbl Ui CeaaHa.
Co3nath 3K3eMIUISIPBI celaHa

2. Hcnonb3oBaHHME pa3IUYHBIX METOJOB KJAacCHU(PUKAIMK TO3BOJISIET
MOJIYYUTh CIETYIONIHE TaOIUIbI CONMPSHKEHHOCTH.
MeToa MTMHENHOTO JUCKPUMHUHAHTHOTO aHAJIN3a

69535 442

4546 477

Merton k Onwxkaimux coceaei mpu k=9
69938 39

4973 50

Jloructuueckas perpeccusia

69770 207
5005 18

MGTO,Z[ OIIOPHBIX BCKTOPOB

69882 103
4890 125
Bri6parth mydimii MeTO/1 1Mo oKa3aTesto precission

5. METOJ OIIOPHBIX BEKTOPOB

6. meron k-Ommkalmmx cocenei

7. JOTHUCTHUYECKAs perpeccust

8. JIMHEWHBIM TUCKPUMUHAHTHBINA aHAIN3

3. MHcnonp3oBaHue pa3au4HBIX METOJIOB KJIacCU(UKAIMU MO3BOJIAET
MOJIYYHUTh CIIETYIONINE TAOIUIBI CONPSKEHHOCTH.
MeTto[ IMHEHHOr0 TMCKPUMUHAHTHOIO aHAJIN3a
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69535 442

477
Merton k Ommkaimux coceaei mpu k=9
69938 39
4973 50

Jloructuueckast perpeccus

69770 207
5005 18

MeTton ONOpPHBIX BEKTOPOB

69882 103
4890 125

Br16path mydinumii METo1 1o MOKa3aTesto accuracy:
6) METO/] OTIOPHBIX BEKTOPOB
7) meton k-Omkaimmx cocenein
8) JorucTuyecKas perpeccus
9) nuHEeWHbI TUCKPUMUHAHTHBIN aHAIIN3
10) nepeBbs pelieHuit

4. HccrenoBaTh OJOKHOT 1O MPEICKA3aHWIO IICHBI HAa HEIABIKUMOCTH Ha
ocHOBe HabOopa realstate.ipynb

5. B pesynmprare pemenus 3amaud kiaccupukanmmym ¢ momormbio Orange
METO/IOM JICPEBbEB PEIICHHI MOTyYeHa MaTpUIa

i Confusion Matrix - O X

Tree Show: Number of instances  ~

Predicted
Iris-setosa Iris-versicolor Iris-virginica 3
Iris-setosa 10 0 0 10

Iris-versicolor 0 17 0 17

Actual

Iris-virginica 0 3 15 18

3 10 20 15 45

Output %

Predictions [_] Probabilities

Apply Automatically Select Correct Select Misclassified Clear Selection

?2B|B:
JlanHass MaTpuiia TOJIydeHa MpH IIPOBEPKE KadecTBa KiaccHUpHKaTOpa C
MOMOIIIbIO TECTOBOM BBIOOpKH. Onpenenuts 3HaueHue nokaszarenss AC. OTBeT gaTh
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C TOYHOCTBIO JO ABYX 3HAKOB IIOCJIC 3ansaToun

6.3. Kputepun u mkana ouenuBanusa Ha ocHoBe bPC.

Kpumepuu u 6annvnas wkana onpeoensirtomes npenooasamenem

KPUTEPUU OLIEHMBAHUMA

PE3VJIBTAT B
BAJIJTIAX

Han noanolil, 6 102uteckoll nocie008amenibHOCMU PA38epHymulil
omeem Ha NOCMABIEeHHbLIL BONPOC, 20€ OH NPOOEMOHCMPUPOBATL
3HAHUS NPeOMema 8 NOIHOM 0bbeme YUeOHOU NPoSPammbl,
00CMAMOYHO 21YOOKO OCMbLCIUBACM OUCYUNTUHY,
CaMOCMOAMeENbHO, U UCUEPNBIBAIOWe Omeeudaem Ha
OONOHUMENbHbIE BONPOCHL, NPUBOOUM COOCMBEHHBLE NPUMEPDL O
npobremamuke NOCMAasLeHHO20 6ONPOCA, PEUll RPEOIONCEHHbLE
npakmuyeckue 3a0anus 6e3 ouubox

40

an pazseprymuiii omeem Ha NOCMABIEHHbBIL 8ONPOC, 20€ CIMYOeHMm
0eMoHcmpupyem 3Hanus, npuoodpemenHvle Ha TeKYUOHHBIX U
CeMUHAPCKUX 3AHAMUSX, d MAKHCe NOJIYUeHHble NOCPeOCmBOM
uzyuenus 003amenbHblX YUeOHbIX Mamepuaios no Kypcy, oaem
apeymMeHmupoB8antvle OmMeemyl, NPUGOOUM NPUMeEpPbL, 8 Omeeme
npucymemeyem c60000Hoe 81d0eHUe MOHOIO2UYECKOU peyblo,
JI02UYHOCIb U nocliedogamenbHocmsy omeema. OOHAKO
oonyckaemcs Hemo4Hocmy 8 omeeme. Pewun npeonoocennvle
npakmuyecKkue 3a0anus ¢ HebOIbWUMU HeMOYHOCMAMU.

30-39

Jlan omeem, ceudemenbcmayowull 8 OCHOBHOM O 3HAHUU
npoyeccos uzyuaemou OUCYUNIUHBL, OMIULAIOUWUTICSL
Heo0CmamouHoU 21yOUHOU U NOJIHOMOU PACKPLIMUSL MeMbl,
3HAHUEM OCHOBHBIX 6ONPOCO8 MeOpUlU, c1abo CHOPpMUPOSAHHBIMU
HABBIKAMU AHANU3A S8NEeHULL, NPOYECCO8, HEOOCMAMOYHbIM
VMeHUuem 0asamo apeyMeHmupoOSaHHbLE OMEEMbl U NPUBOOUMb
npumepbl, HeOOCMAMOYHO C80O0OHBIM 81AOEHUEM MOHONIO2UHLECKOU
PeUbI0, I02ULHOCMbBIO U NOCAEO08AMEILHOCHbIO OMEEmd.
Jlonycrkaemcsi HecKonbKO OuwubOK 8 COOepAHCAHUU OMBEeMd U
peuienuy npakmu4eckux 3a0anuil.

20-29

Jlan omeem, komopulii cooeparcum psao cepbe3HblX HemouYHoCmell,
0OHAPYHCUBAIOWUTLL HE3HAHUE NPOYECCOB UZYUACMOL NPEOMEMHOL
obaacmu, OMaAUYAIOWULICS. He2TTYOOKUM PACKPbIMUEM membl,
He3HaAHUeM OCHOBHBIX 80NPOCO8 MeOPUU, HeCHOPMUPOBAHHBIMU
HABbIKAMU AHANU3A S8NEeHUL, NPOYECCo8, HeyMeHuem 0aeams
apaymeHmupoeanHvle omeemol, cl1abbimM 81d0eHuem
MOHOI02UYECKOU peublo, OMCYMCmeuem J102U4HOCU U
nocnedosamenvHocmu. Bvi6oowvl nosepxnocmmusi. Pewenue
NPAKMUYECKUX 3a0anuti He 8bINOIHEHO, M.e. CMYOeHm He CNOCOOeH
omeemums Ha 60NPOCHL Oadice NPU OONOIHUMENbHBIX HABOOAUUX
80NpoOCax npenoodasameis.

0-19

6.4. OnMcanue AOMOJHUTEIBHBIX MATEPUAIOB U 000PyAOBaHUS, HEOOXOIUMBIX

JUTS BBIIIOJTHEHUS! IPOBEPOUHBIX 3aJaHull (npu Heobxooumocmu).

Jlnst peienus 3ana4 otkpbiToro tuna (I1K3, IT13), TecToBBIX 3aAaHMI CTYIEHTY

28




paspernraeTcs UCIoIb30BaHNE KaJbKYIATOPA; IPOrpaMM Uit pabOThI C JIEKTPOHHBIMU
TabnmiaMu 11t o0pabOTKH, aHanu3a W BU3YyalW3alMH JaHHBIX. JlJIg mOCTpoeHus
WHTEJUICKT-KapThl ¥ MOJICJICH B PA3IMYHBIX HOTAIUSAX CTYACHTY MOKHO MCTIOJB30BaTh
10001 COOTBETCTBYIOLIUI OHJIAHH-UHCTPYMEHT.

7. MeToagnyecKkue MaTepuaJibl 10 OCBOCHUIO AN CUMIIIUNHBI

JUist  u3ydeHHus OCHOBHBIX BOIIPOCOB 00pa3oBaTeIbHOM IPOrpaMMbl
HE00XO0MMO KOHCIIEKTHPOBATh MaTEepHaIbI JIEKIUH, padoTaTh C peKOMEHI0BAHHON
npernojaBareyeM JUTEpaTypo, a Takke pecypcamu  UHGOPMAIIMOHHO-
TEJIEKOMMYHUKaIIMOHHON ceTn «UHTepHer». [ mnpuoOpereHuss HaBBIKOB
aKTUBHOT'O UCIIOJIb30BaHUS 3HAHUN MOJI€3HO 0OCYKaTh INIAaHOBBIE M BO3HUKAIOIINE
BOMPOCHI, & TAK)KE pelIaeMble 3ajaul Ha MPAaKTHYECKUX 3aHATUAX. UTOOBI Jierue u
IIPOYHEE YCBOWTH MaTepHajl CJEAyeT IOCTOSHHO HCIOJIb30BaTh KOHKPETHBIE
IIPUMEPBI, CPABHEHUS U3 YK€ IMOITYYEHHBIX 00J1acTEN HayK.

JIist 3aKkperieHusl U3y4eHHOro MaTepuaia JaHbl BOIPOCH! MO KaXI0H TeMe
JUCUUIUIMHBI, HA KOTOPBIE CIIEYET CAMOCTOSITEIbHO HAUTH OTBETHI.

BaxxHoll cocTaBHOW 4YacThl0 YYeOHOro Ipolecca B By3€ SBISIOTCS
npakTuyeckue 3aHsaTus. [Ipaktuyueckue 3aHATUSL TPOBOJATCS IIaBHBIM 00pa3oM Mo
JTUCHUIUIMHAM, TPeOyIOUIUM 3aKperIeHUs] HABBIKOB PEIIeHUs 3a7a4, U MOMOTatoT
CTyJIeHTaM Ty0Ke YCBOUTh YUEOHBIM MaTepHall, MpUoOPeCcTH YMEHHS MPUMEHSTh
MPUHITUIIBI CHCTEMHOT'O TIOJIX0/1a K PEIICHUI0 Pa3HOOOPa3HbIX 3a/1a4, ONPEACNATh U
OLIEHUBATh PECYPCHI U CYIIECTBYIOLINE OTPAaHUYEHUS PA3HOTO POJa MPOEKTOB.

[Ipu  moxaroroBke K  MPAKTUYECKUM  3aHATHSAM  HEOOXOIUMO
[IPOAHAJIU3UPOBATh KOHCHEKT JIEKUUH, O3HAKOMHUTBCA C PEKOMEHIOBaHHOU
JUTEPATYPOA MO COOTBETCTBYIOLIEH TEME, OCYLIECTBUTH MOJArOTOBKY I10
PEKOMEHIOBaHHBIM B pabouell mporpamMme BOMpocaMm i OOCYXKIACHHUS TEMBI,
BBITIOJTHUTH JJOMAITHEE 3a/1aHue (MPU HEOOXOAUMOCTH).

Heo0xoauMo NOMHHTB, YTO HA JIEKIUMU OOBIYHO paccMaTpHUBAETCSl HE BECh
MaTepHuall, a TOJbKO ero yactb. OcTajbHas €ro 4acThb BOCIOJHSIETCS B IpOILECcCe
CaMOCTOATENbHOM paboTel. B cBsI3u ¢ 3TUM paboTa C pPEKOMEHAOBAHHOU
auTepaTypoi oos3arenbHa. Ocoboe BHUMaHUE MPU A’TOM HE0OXOAUMO 0OpaTUTh Ha
coJiep>KaHNe OCHOBHBIX TOJIOKEHUM M BBIBOJIOB, OOBSICHEHHE SIBJICHUHN U (DaKTOB,
ySICHEHHE TMPAKTUYECKOr0 TMPUIIOKEHHMS] PACCMATPUBAEMBIX TEOPETUYECKHUX
BONpocoB. B mpouecce 31Ol pabOThl CTYyAEHT JOJKEH CTPEMUTHCS MOHSATH U
3allOMHUTh OCHOBHBIE TIOJIOKEHMSI PacCMaTpPUBAEMOIO MaTrepualia, IpUMEpHI,
NOSICHSIOIINE €ro, a TakXkKe pa3o0paThCsi B WIUIIOCTPATUBHOM Marepuane. B
npolecce MOArOTOBKM K 3aHATUSIM PEKOMEHJYETCS B3aUMHOE OOCYXKICHHE
MaTepuaia, BO BpeMsl KOTOPOro 3aKpEIUISIIOTCS 3HAHMS, a TakKe NpHoOpeTaeTcs
MPAKTUKA B U3JI0)KEHUH U Pa3bsICHEHUU MOJYYEHHBIX 3HAHWM, Pa3BUBAETCS PEYb.
[Ipu HEOOX0UMOCTH caeAyeT oOpamaThCs 3a KOHCYJIbTaluel K MpernoiaBaresnto (B
TOM YHCII€ O B3JEKTPOHHOW moure). [lnaHupys KoHCynbTaluioo, HEOOXOIUMO
XOpOILIO MPOJyMaTh BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsCHEHUA. 3aKaHUYUBATh
MOJITOTOBKY CJI€IYyET COCTABJIECHUEM IJIaHA (KOHCIEKTA) [0 U3yYaeMOMY MaTepHary
(Bompocy). DTO MO3BOJISIET COCTABUTH KOHIICHTPUPOBAHHOE, CHKATOE MPEACTABICHHE
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[0 M3y4YaeMbIM BOIpPOCaM. 3alUCH HMMEKT IEPBOCTENEHHOE 3HAYECHHUE JUIS
CaMOCTOATENBHON palboThl CTyAeHTOB. OHHM IOMOTalOT MOHATh IOCTPOCHUE
M3y4aeMoOro MaTepHasa, BbIIEIUTh OCHOBHBIE MTOJIOKEHUS, IPOCIEAUTH UX JOTUKY.
Kpome Toro, Benenue 3anuceil CnocOOCTBYET MPEBPALICHUIO YTEHUSI B aKTHUBHBIM
npolecc, MOOUIIU3YET, HApSALy CO 3PUTEIBbHON, U MOTOpPHYIO mamsTh. Cienyer
IIOMHUTB: y CTYACHTA, CHCTEMAaTUYECKH BEIYLIErO 3aIllHiCH, CO3JAeTCS CBOM
WHIUBUIYAIbHBIA (DOHJ METOJAMYECKHX MATEepUaloB JJisi ObICTPOTrO MOBTOPEHHUS
M3YYEHHBIX BOMPOCOB, JIJIs1 MOOMIN3ALMK HAKOIUJICHHBIX 3HaHUNW. OCOOEHHO Ba)KHbBI
Y MOJIE3HBI 3aIIUCHU TOTAA, KOTJa B HUX HAXOAAT OTPAXKEHUE MBICIINA, BOZHUKIINE TIPU
CaMOCTOATENHLHOM padoTe.

[Tocne wm3ydeHus 0a30BbIX TE€M Kypca MNPOBOJIUTCS TEKYIIUH KOHTPOJIb
3HAHMM CTYJEHTOB B BUJE OIIPOCA WIM MHCBMEHHOIO TECTUPOBAHMS. THIIOBBIE
TECThl W 3aJaHMs IO TEMaM JHUCLMIUIMHBI IIPUBEIAEHBI B CIIELMAIBHOM pa3Jese
JTAHHOW paboueil MpOorpaMMmBbl.

[ToarotoBka K TEKymIEMY M MPOMEXYTOUHOMY KOHTPOJIIO MpPEAIoiaraet
U3y4YEHUE TMPEACTaBICHHBIX BONPOCOB K 3adery, pabdoTy HaJa TeCTaMH,
IIPE/ICTABICHHBIMU B JAHHON paboyeill mporpamme, BBINOJIHEHUE CEMECTPOBOM
MPOEKTHOM pabOThI O MPUMEHEHHIO CUCTEMHOTO MOJIX0/1a U METOZOB CUCTEMHOTO
aHanM3a K BHIOPaHHON CUCTEME.

PaGota B ManbIX rpymnmax — 3TO OJIHA M3 CaMbIX MOMYJSPHBIX (OpM
MIPOBE/ICHUsI 3aHATHH, TaK KaKk OHa JaeT BceM oOywaromuMmcs (B TOM 4YHCIE |
CTECHUTEJIbHBIM) BO3MOXXHOCTh Y4YaCTBOBaTb B palOTe, MPAKTUKOBATH HABBIKU
COTPYJIHMYECTBA, MEXKIMYHOCTHOTO OOIIEeHUs (B YAaCTHOCTH, YMEHHUE AaKTHUBHO
CJIylIaTh, BEIpadaThIBaTh 00IIlee MHEHUE, pa3peliaTh BO3ZHUKAIOIINE Pa3HOTIACHs).
[ens manHOM (GOpMBI MPOBECHUS 3aHATUIN: TTPOJIEMOHCTPUPOBATH CXOJICTBO WJIU
pa3uuus ONpeeeHHbBIX BJICHUH, BEIpaOOTaTh CTPATETHIO WK pa3paboTaTh IJIaH,
BBISICHUTh OTHOLIEHUE PA3JIMYHBIX TPYIIl YYACTHUKOB K OJHOMY U TOMY XK€
Bomnpocy. B xone 3Toil paGoThl AOMOJHUTEIBHO PEIIAIOTCS CIEIYIOUME 3a1aya:
pa3BUTHE HABBIKOB OOIIEHHMS W B3aUMOJEWUCTBUS B rpymnne, (pOpMHUpPOBAHUE
LEHHOCTHO-OPUEHTALIMOHHOTO €UHCTBA TPYIIbI, MOOMIPEHUEe K THMOKOW CMEHe
COLIMAJIBHBIX POJIEH B 3aBUCUMOCTH OT CUTYAaIlUH.

['pynna cTyJJeHTOB JIeTUTCSl HAa HECKOJIbKO MaJibIX rpyni. KonnuecTBo rpynn
OTIpEJIENISIETCSl YMCIOM TBOPYECKHMX 3a/laHUid, KOTOpble OYyIyT OOCYXIaTbCid B
npoliecce 3aHsaTHs. Masbie Tpynnsl GOpMUPYIOTCS TUO0 MO KETAHUIO CTYJEHTOB,
amb0 1O POACTBEHHON TemaTtwke s oOcyxneHus. Kaxnmas manas rpynmna
00Cy’KJ]aeT TBOPUYECKOE 3a/laHne B TeUEHUE OTBEACHHOT0 BpeMeHU. OCHOBHOM 3Tan
— TPOBEAEHUE OOCYXKICHHS TBOPUYECKOTO 3a/JaHus. 3acIyIlIMBAIOTCS CYXKICHUS,
MpeyaracMble KaX 01 Majaou rpynIion no TBopueckoMy 3aaanuto. [Ipenonasarens
JIaeT OLIGHOYHOE CYXXKJICHHEe U paboTe MalbIX TPYMI, MO PEIICHUI0 TBOPYECKHX
3aJlaHui, U 3P(PEKTUBHOCTH MPEUIOKEHHBIX TyTEH pelIeHusl.

B kauwectBe camocTOsITENBHOM pabOTBl  CTYAEHTAaMH  BBIIOJIHAETCS
ceMecTpoBasi paboTa Mo MPUMEHEHHUIO0 CUCTEMHOTO MOAX0/1a U METO/I0B CUCTEMHOTO
aHanM3a K BBIOpAaHHOM cucTeMe IO BceM TemaM. PekoMmeHayeTcss BbIOpaTh
OpraHu3alMOHHO-TEXHUYECKYIO cucTteMy. [lepe BbIMOIHEHNEM 3a/1aHus 110 Teme |
BBHIOpAHHYIO CHCTEMY HEOOXOJMMO corjlacoBarh C mpemnoaaBaTteneMm. I[lpu
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BBIIIOJIHEHUN 3aJaHUM 110 TeMaM MOIYT HCIOJb30BaThCs IPEICTABICHHBIC
CTYIEHTOM MAaTe€pUaibl 10 MPEAbIAYIIAM TeMaM. BBINIOIHEHHass ceMecTpoBas
paboTa MpeACTABISIETCS CTYIEHTOM Ha OTKPBITOM 3alllUTE€ HAa MPOMEXYTOYHOU
aTTECTALUH.

8. YueOHas uTeparypa u pecypcbl HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOMI
cetu UnTepuer

8.1. OcHoBHas JuTEpaTypa

1. Bacunbes 1O. Python nns data science — CI16.: [Tutep, 2023, 272 c.

2. Bangep [1nac /. Python nnst cnoxubix 3anayd. Hayka o nanusix — M: Sprint
Book, 2024 — 592 c.

3. Makkunu Y. Python u ananu3 gannbeix. Tpetbe uznanue — M: JIMK Ilpecc,
2023 - 536 c.

4. Mamnnoe o0yuyenue ¢ PyTorch u Scikit-Learn — M: ®@onuanT, 2024 — 688 c.

5. Anekcee [[. C., llekounxun O. B. TexHosornn HHTEINEKTYAIBHOTO
aHanM3a JaHHbIX: yueOHuK 11 By30B — CI16.: Jlanb, 2024 — 176 c.

6. Kocnukos C. H., 3onkun A. JI., Axmanymnun @. P., Ypycosa A. b., Manosa
H. H., TlockpsxoB U. A., BepOunkuii P. A. OcHOBH aHaiM3a JaHHBIX H

WHTEJJICKTYaJbHbIE CUCTEMBI: yueOHoe nmocodue aist By3oB - CII6.: Jlanb, 2025. —
176 c.

8.2. lonosiHuTENBHAA JIMTEPATypa

1. banaxesnu K., Maccapon JI. Kuura Kagge. MammnHoe oOydeHue u
aHanu3 maHHbeIX — BXB, 2024 — 448 c.
2. Huxonenko C. Mammnanoe o0yuenne. OcHoBbl — CII6.: [Turep, 2025 — 608

3. Hunp T. Maremartuka s data science, 2024 — Sprint Book, 352 c.

4. Hunbcen  OiumH.  [IpakTmyeckuii  aHanu3  BPEMEHHBIX  PSAOB:
MIPOTHO3UPOBAHUE CO CTATUCTUKON U MammHHOE 00yuyeHue. —M.: OOO JlnanekTuka
—2021 - 544 c.

5.Mpocuz JI. IlpuknagHoe MamMHHOEC OOy4YeHHE W MCKYCCTBEHHBIM
MHTEJUICKT JIJIs1 UH)XKEHEpPOB — AnnCT, 2024 — 432 c.

6. Teobanpy O. MamuuHoe oOydeHue il aOCOMIOTHBIX HOBUYKOB —M.:
bom6opa, 2024 — 208 c.
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8.3.HopmaTuBHBIE IPAaBOBbIE IOKYMEHTbI H HHAS NIPABOBas
uHdopmauus

He ucnone3yrorest

8.4 NuTepHeT-pecypcnl

1. DneKTpoHHO-00pa30BaTENbHbIE pECYpChl HA caiiTe HayuHou Oubanoreku C3NUY
PAHXwul'C

2. http://nwipa.ru

3. DJIEKTpOHHBIE YYEOHUKH DJIEKTPOHHO-OMOnMnoreunor cucrtemnl (DBC)
«Anbyke» http:// www.nwapa.spb.ru/index.php?page 1d=76

4. DNeKTpOHHbIE YYEOHHMKH AJIEKTPOHHO-OMOMuoTeunoit cucteMbl (OBC)
«JIanp»

5. http://www.nwapa.spb.ru/index.php?page 1d=76

6. DNEeKTpPOHHBIE YYEOHUKH BJIEKTPOHHO-OMOMmoTeunoi cuctemsl (OBC)
«IPRbooks»

7. http://www.nwapa.spb.ru/index.php?page id=76

8. DnexTpoHHBIC YUYEOHUKH JJIEKTPOHHO-OmOMmotreunoit cucremsl (OBC)
«IOpaunr»

9. http://www.nwapa.spb.ru/index.php?page 1d=76

10. Hay4HO-nipakTUYECKUE CTATHH MO SKOHOMUKE U (PMHAHCAM DJIEKTPOHHOU
oubnuorexu U] «['pebeHHUKOBY

11. http://www.nwapa.spb.ru/index.php?page 1d=76

12. CtaThu U3 )KypHAJIOB U CTaTUCTHYECKUX u3aanuii Mcr-Brio

13. http://www.nwapa.spb.ru/index.php?page 1d=76

14. AHrOSI3bIYHBIC pecypcei  EBSCO  Publishing: moctynm
MYJIbTUIUCIUTLTMHAPHBIM TOJTHOTEKCTOBBIM 0a3aM JaHHBIX Pa3IUYHBIX MUPOBBIX
U3JIaTEeICTB MO OW3HECy, JKOHOMHKE, (PuHAHCAM, OYXTaJITepPCKOMY V4ETY,
T'YMaHHUTAPHBIM U €CTECTBEHHBIM 00J1acTsIM 3HAHUH, pedepaTaM U MOTHBIM TEKCTaM
myOIUKayi U3 HAyYHBIX U HAYIHO—TIOMYJISIPHBIX JKYPHAIOB.

15. Emerald eJournals Premier - kpymnHeliliee MHpPOBOE HW3AATENbCTBO,
CHEIUATM3UPYIONIEECs Ha AJICKTPOHHBIX JKypPHAJIaX M 0a3aX JaHHBIX MO SKOHOMHUKE
U MEHEDKMEHTY.

16. CounasibHasi CeTh CHENUAIMCTOB MO 00pa0OTKE JTAHHBIX U MAIIMHHOMY
00yUYeHUI0, CHCTeMa OpTaHU3aI[Mi KOHKYPCOB I10 UCCIIEOBAHUIO JTaHHBIX.

17. http://www kaggle.com

18. ComnmanbHasi ce€Th CIEUUATUCTOB MO 00pabOTKE NaHHBIX U MAIIMHHOMY
00y4EeHHIO, CHCTEMa OPTaHU3aIlMU KOHKYPCOB 10 UCCIIEAOBAHUIO JaHHBIX.

19. http://www.roboflow.com
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20. MuaTepakTuBHAs 00JIauHas cpena mporpaMmmupoBanus kommanuu Google.

21. https://colab.research.google.com

22. OdunuanpHelii cailiT cpeapl mporpaMMupoBaHus Ha si3bikax Python u R,
BKJIIOYAIOINIas HAaOOp MOMyJSPHBIX CBOOOJHBIX OUOIMOTEK, OOBEIUHEHHBIX
npoOieMaTUKaMHi HayKH O JaHHBIX U MAalIMHHOTO 00yuyeHusi Anaconda.

23. https://www.anaconda.com

24. BO3MOXHO HUCIOJIb30BaHUE, KPOME BBIIICTIEPEUUCICHHBIX PECYPCOB, U
JIPYTUX JIEKTPOHHBIX pecypcoB cetu HTepHeT.

9. MarepuajbHO-TeXHMYeCKasi 0a3a, MH(POPMAIMOHHbIE TEXHOJIOTHH,
NMPorpaMMHoe odecneveHne U MHPOPMALHOHHbIE CIIPABOYHbIEC
CHCTEMBbI

No Haumenosaunue
n/n

1. | Cneunanu3upoBaHHbIE 3aJ1bl 1)1 IPOBEACHUS JIEKIUH, OCHAILIEHHbIE
MEPCOHAIBHBIM KOMITBIOTEPOM/HOYTOYKOM M MYJIbTUMETUHHBIM
IPOEKTOPOM

2. | Aynuropun U KOMITbIOTEPHBIE KJIACCHI, 000pYA0BAHHbBIE TOCAT0YHBIMU
MECTaMU U NIEPCOHAIBLHBIMU KOMIIBIOTEPAMU C BBIXOZ0M B MIHTEpHET 11s
IPOBEJICHUS MPAKTHYECKUX 3aHSITUI

3. | ITaker MS Office 2016 unu HOBee, cpena Anaconda (Jupyter Lab,
Jupyter Notebook), R

4. | «MTC Jlunk» — poccuiickas miaaTdopma sl OHJIaiH-KOMMYHUKALUI 1
COBMECTHOM paboThl koMaH[ ; «SAxaekc TenemocT» — cepBUC A
BHIcoKOH(pepeHnmii oT Araekca; S-meccenmxep

5. | Texnudeckue cpencTBa 00yUeHUs : ePCOHAIbHBIE KOMITBIOTEPHI;
IpOrpaMMHBIE CPEACTBA, OOECIIEYNBAIOIIME TPOCMOTP BUACO(DailioB B
dopmatax AVI, MPEG-4, DivX, RMVB, WMV; nporpamMmmsI 1151
paboThI C SNEKTPOHHBIMU TAOIHUIIAMU JJ11 00pabOTKH, aHAIIU3a U
BU3YaJU3alMH JJAHHBIX; COOTBETCTBYIONIUE OHJIAWH-UHCTPYMEHTHI JIJIS
MTOCTPOEHUSI MHTEJUICKT-KapThl U MOJICTICH B PA3IMYHbBIX HOTAITUSIX

6. | Hayunas 6ubnmoreka (B T.4. 2JIeKTpOHHBIE HH()OPMAIIMOHHBIE PECYPCHI
Hay4YHOU OMOJIUOTEKH)

7. | C1O Axamemuu https://Ims.ranepa.ru/
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