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COJEP)KAHUE

1. IlepeueHsp MIaHUPYEMBIX PE3YIBTATOB O0YUYEHUS 110 JUCLIUILIMHE, COOTHECEHHBIX
C IJITAHUPYEMBIMHU PE3yJIbTaTAMH OCBOEHHSI 00pa30BaTEIbHON MPOrpaMMBbl

2. O6beM 1 MeCTO AUCHMILTUHBI B CTPYKTYype 00pa30oBaTeIbHOM MPOTrpaMMBbl

3. ConepkaHue U CTPYKTypa AUCLUIUIMHBI

4. Tumbl OLICHOYHBIX MAaTEPUAIIOB, TOKA3aTENIN U KPUTEPUU X OLICHUBAHUS

5. ®opMBbI aTTECTAllMH, TUIIOBBIE OIIEHOYHbIE MaTE€pUabl JIJIs1 TEKYIIEro KOHTPOJISA
yCIIEBAEMOCTU O0YYarOUINXCsl, KPUTEPUH U ILIKAJIbl OLIECHUBAHUS 110 KOHTPOJIbHBIM
TOYKaM

6. @OpMBI IPOMEKYTOUHOM ATTECTALMH, KPUTEPUH U IIKAJIa OLICHUBAHMUS, TUIIOBBIE
OLICHOYHBIE MaTE€pUabI 110 TUCLUILINHE

7. Meroauueckre MaTepralibl 0 OCBOCHUIO TUCIUTIINHBI

8. YueOHas nuTepaTypa M pecypcbl MHPOPMAIMOHHO-TEIEKOMMYHHUKAIIUOHHOM
cetu «IHTEpHET»

9. MarepuanbHO-TeXHUYECKAs 0a3a, UHPOPMALIMOHHBIE TEXHOJIOTUH, IPOTPAMMHOE

o0OecreyeHue u HH(l)OpMaI_[I/IOHHBIC CIIPpaBOYHBIC CUCTCMBI



1. Ilepedenb MIAHUPYEMBIX PE3yJIbTATOB OOYUYEHHS MO JUCHUIUIMHE,
COOTHECEHHBIX C TJIAHUPYEMBIMU PE3yJIbTaTaMHi OCBOSHUST 00pa30BaTEIbHON

IPOTrPaMMBI

JMucuunnnaa b1.B.09 «MHTemnekTyanpHblli aHamW3 JAaHHBIX, TEKCTOB U
n3o0pakeHui» ooOecrieunBaeT (HOPMUPOBAHUE Yy OOYYAIONIUXCS CICTYIONMINUX
YHUBEPCAIBHBIX, 00111eTTPO(hEeCCHOHANTBHBIX U MPOGECCHOHAIBHBIX KOMIICTEHITUNA ™

OT®/TD n Kona HaumenoBanue Kon HaumenoBa | OOpa3soBarejbH
pexBu3uThbl IIC | KOMIIETEeH | KOMIIETEHIMH ** | MHAMKATOpa HHe blii pe3yJabTaT **
(npu Hanuyuu) ** mau ** AOCTHIKCHUSA HHINKATOPA
KOMIIETCHIIUN JMOCTHKeHUS
*%* <
KOMIIeTeH Uil
**
TIKc-2 Cnoco0eH TIKc-2.1 Hcnonbzyer IIKc-2.1. 3- 10.
000CHOBBIBAThH COBPEMEHHBIE 3HaeT NpeIMETHYIO
MTOIXO/IBI, METO/IBI, 00J1aCTh U
UCTIONb3YyeMBbIE B UH(OPMALMOHH | crieluUKy

OM3HEeC-aHaIu3e,
PYKOBOJAUTD U

BI€ TEXHOJIOTHH,
NIPOTPaMMHBIN

JACATCIBbHOCTU
OpraHu3anuu B

YIIPaBIATH OM3HEC- HHCTpYMEHTapHu | oObeme,

aHAIIU30M C # B o0beMe, | JOCTATOYHOM JUIA

UCTIONB30BaHUEM HE0OX0ANMOM peleHus 3a1a4

nH(popManMOHHO- JUIL  penieHus | OM3Hec-aHaNIM3a

KOMMYHHUKaIIMOHHBIX 3amaq  Oum3Hec-

TEXHOJIOTU I AQHAJIUTHUKH, IKc-2.1. Y- 4.
UCIIONIB3YET YMmeeT NIpUMEHATH
AHIJIOA3BIYHYIO | MH(OpPMALMOHHbIE
JOKYMEHTAIMIO | TEeXHOJOTHHU B

n  CIIpaBOYHbLIC
CUCTCMBI

o0BeMme,
HEOOXOJUMOM JIJIst
enei OusHec-
aHaIu3a

* ucyuniauna mModicem Gopmuposams KOMIEMEHYUIO NOTHOCMbIO UTU YACMUYHO.
**Tonocno coomeemcemeosams Ilpunosicenuro 1 Kk 06pazosamenvHoll npoepamme

2. O0BEM M MECTO JUCITUTIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOMN

IPOrpamMMBbl

O0beM TUCHUIIIIMHBI
OO6mast TpyJ0eMKOCTh AUCHUIUIMHBI COCTABJISIET 2 3a4ETHBIC €IUHUIIBI/72
aKaJeMU4yecknx/54 acCTpOHOMUYECKHUX YacoB.
JuciuninHa peain3yercs YacTUYHO C TMPUMEHEHHEM JAMCTAHIIMOHHBIX
oOpazoBaTenbHbIX TexHoJorui (nanee — JIOT).
KonTakTHas paboTta oOyuaromuxcs ¢ MpenojaBareieM Mo BUAaM y4eOHBIX

3aHATU: 20 aK. yac Ha KOHTAaKTHYIO pa0doTy ¢ IIpenoaaBaTesieM, U3 HUX 8 aK.4yac Ha
JEKIMHU U § aK.9ac Ha MPaKTHUECKUE 3aHATHA, 4 aK.uaca Ha KOHTAaKTHYIO padoTa Ha
aTTECTALMIO B IEPHOJ SK3aMEHALMOHHBIX CECCHI, 52 aKk.4yac Ha CaMOCTOSITENbHYIO
paboTy 00ydaroImXCs.



Mecto nucuuninnbl B cTpykrype OII BO

Juciunnaa B1.B.09 «MHTemnekTyanbHbId aHalu3 [aHHBIX, TEKCTOB U
U300paXeHMi» BXOAUT B YacTh y4eOHOro IutaHa mo HampasieHuto 38.04.05
«buznec-undopmaruka, dopmupyeMyl0  y4acTHHKaMU 00pa30BaTEIbHBIX
OTHOLICHUM.

OcBoeHne IUCHMIUIMHBI ~ Oa3upyeTcss Ha MporpamMmbl  OakailaBpuaTa
«OKOHOMETpPUKA», «AHAIN3 JaHHBIX», «Teopus BeposTHOCTENY, «MaremaTHuyecKas
CTATUCTUKa», a Takke Ha aucuuiummesl b1.B.02 «MaremaTtudeckue MeETOBI
CTaTHUCTHUYECKOM 00paboTku W aHanmu3a naaHHbix», DTJ.01 «[IpenackazarenpHas
AHAJIMTHKA», U3ydaeMble B IIEPBOM cemecTpe. JIMCIUIIMHA U3y4aeTcsi BO BTOPOM
CEMECTpE MEPBOro rojia 00y4YeHusl.

B cBoro ouepenp oHa c034aET HEOOXOOUMBIE MPEANOCHUIKA JUI OCBOCHMS
nporpamMMm Takux AucuuIuivMH, kak bl.B.01 «Anamu3 v Bu3yanuzauus IaHHBIX»,
b1.0.07 «ArasinTyeckas moaaepKKa IPUHATHS PELICHUI.

JlucumiuinHa 3aKiabIBaeT TEOPETHUECKUHA M METOAOJOIMYECKUd (yHIaMEHT
JUIL OBJAQJCHUS YMEHUSAM M HAaBbIKAMU B XOJIE b2.0.01(Y) «Hayuno-
uccienosarenbekas padora» u b2.B.01 (IT) «Hayuno-uccnenosarensckas paboTay.

®opMoil MPOMEKYTOUHOM aTTECTAIlMd B COOTBETCTBUU C YYCOHBIM ILIIAHOM
ABJISIETCS 3a4ET.



3. Coaepikanue U CTPYKTYpa AUCHUILTHHBI

3.1. CtpykTypa AUCUUILIAHBI
Ounas popma 06yuerus

Nen/m | Haumenosn O0beM TMCUMILIHHBI, AK.4YaC ®opma
aHnue TeM u | BCET KonrakTHas paboTa 00y4arommxcs CamMmocTosiTeJIbHAS TEKYLIETO
(nim) Q) ¢ penoaasareieM 10 BUJIaM YUeOHbIX 3aHATHI padora KOHTPOJIA
pa3znejion ITepnon Teopernyeckoro o0y4eHust Ilepuon yCIIEBAEMOCTH,
MPOMEKYTOYHOM IIPOMEKYTOUYHON
arrecTauuu aTTecTauuu
(ceccusn)
3ansaTus 3ansaTus UK KCP | K9 Kar | K | CPkp | CP3k Cp
JIEKIIMOHHOTI'0 CeMHHAPCKOIo TIK | 0
THIIA THUIIA H
JI BJ JIP 113 T
p
0
J
b
Bsenenue B
WHTEJUIEKTYall
bHBIN aHanu3
JTAHHBIX.
Tema 1 OCHOBBI 18 2 2 13 T/TIK3
HWHTCJUICKTYaJl
bHOI'O aHaJIu3a
JaHHBIX Ha
Python.
OcHOBEI
MAalIMHHOTO
Tema 2 00y4eHus u 18 2 2 13 T/TIK3
HEUPOHHBIX
cerei




OCHOBBI
Tema 3 HHTEIIEKTya 18 ) 2 13 K3
BHOTO aHAIU3a
n300pasKeHMIA
OCHOBBI
Tena 4 HHTEIUIEKTyall 18 ) 2 13 11IK3
BHOTO aHAU3a
TEKCTOB
II
POMEXYTOUHAs 3auer
arTTecTanuusa
Hroro
72154 8/6 8/6 4 52/39

Hcnonvzyemvle cokpawyenus:

JI — nex1uu - 3aHATHSA, IPEIyCMaTPUBAIOIIKE IPEUMYIIICCTBEHHYIO Mepeaauy yueOHoH nHpopMaluu 00yJaromuMcs MeAarorndeCKUMy pabOTHUKAMU OpPTraHU3aIMy U (WIH) JTHIAMH,
MpUBJIEKaeMbIMU OpTaHU3aIMeN K pean3aliui 00pa30BaTeNIbHBIX IPOrpaMM Ha MHBIX YCIOBUSX, ).

BJI — Buneo nexuuu.

JIP — nabopaTtopHbic pabOTHI.

113 — mpakTHueckue 3aHsIThA (32 UCKITI0YeHHEM J1ab0paTOpHBIX paboT).

UK — unauBHIyalibHbIE KOHCYJITAIUH.

KCP — KOHTpOJIb CaMOCTOSTENTBHOM paboTHI

KD — koHCynbTaIMM 1epes 9K3aMeHOM

KatTak — KoHTaKkTHast paboTa Ha aTTECTAIMIO B IEPUOJT S9K3aMEHAIIMOHHBIX CECCHIA

KoHTposb - KOHTaKkTHast paboTa Ha aTTECTalMIO B IEPHOA IK3aMEHAIMOHHBIX CECCHI JUTS 3204HOH (POPMBI 00ydeHHS

CPxp — camocrosTensHas paboTa Ha IMOJr0TOBKY KypcoBOil paboThl/ KypCOBOTO IIPOEKTA.

CPak — camocTosiTenbHas paboTa Ha IOJATOTOBKY K 9K3aMEHY.

CP — camocrosTensHas paboTa B ceMecTpe Ha MOATOTOBKY K Y4€OHBIM 3aHATHSIM.

T — TrectupoBanue.

[1K3 — npakTiueckue KOHTPOJIBHBIE 3aJaHHS.

[IN3 — nmpodeccroHaIbHO-HCCIEA0BATENECKIE 3a1aHUS.

B nporiecce o0yueHust MpUMEHSIOTCS CIEYIONME HHTEPAKTUBHBIE (DOPMBI: JICKIIUSI-IAAJIOT, pad0oTa B MaJIbIX TPYIIaXx.

Tembr 1-4 MoryT 66T 0cBOEHBI ¢ ipuMeHeHrneM D0 u JIOT ¢ KoHTpoJeM B cCUCTEME JIEKTPOHHOTO 00y4YeHUsT AKaJIeMUU.



3.2. CoaepkaHue NUCUUTUIMHBI

Tema 1. BBegeHue B HMHTEVIEKTYAJbHbIH aHAJIM3 JAaHHBLIX. OCHOBBI

MHTEJUIEKTYaJLHOT0 aHAJIN3Aa JaHHBIX Ha Python

Beenenune. CopaepkaHue HHTEIUIEKTyallbHOrO aHanu3a AaHHbix. Cpena
pa3paborku. [lmatrpopma Anaconda. OOmas xapakrepuctuka si3bika Python.
Cpasaurenbhbiii ananms Phyton, R. Cpena paspabotku. ITnardopma Anaconda.
OcHOBBI ~ cHUHTaKcuca s3bIka. llepemeHHble, KitoueBble ciioBa. OCHOBBI
nporpaMMUpoBaHus Ha s3bike Python. Tumbl naHHBIX. DYHKIIMOHAIBHOCTH IS
pa®oThl ¢ JaHHBIMU. YCTaHOBKAa ITAKETOB HAy4YHBIX BBIYHMCICHHH Ha Python.
TeH30psl HYJIEBOTO, MIEPBOTO, BTOPOTO, TPETHETO M BBHICIINX MOPSIKOB. Onepanuu
HaJl TEH30paMHW M MAaHUIYJIHpPOBaHUE TeH30pamu C mnoMmouisio  NumPy.
WHTEINeKTyalIbHBIA aHAIM3 TAHHBIX C HCITOJIb30BaHHeM Onbmorekn Pandas.

Tema 2. OCHOBbI MAIIUHHOTO 00y4YeHUSA M HEHPOHHBIX ceTel

MamunHoe o0y4yeHue B 3ajladyaX MHTEJUICKTYaJIbHOTO aHajin3a JaHHBIX,
TEKCTOB M M300pakeHuid. Pemienue 3amgau kinaccupuKaiy U KIacTepU3aluu JJist
WHTEJUICKTYaJIbHOTO aHalin3a JaHHbIX. JlepeBbs pelieHnit 1 aHcaMOJIeBbIE METO/IbI
MamuHHOTo 00yueHus. bubnmoreku Keras, TensorFlow, Pytorch. Heitponnsie cetu
B 3aJa4aX HMHTEJUIEKTyaJbHOTO aHAJIW3a JaHHBIX. [IpencraBiieHMEe AaHHBIX IS
HeWpoHHBIX cered. [lonstme rpagmenrta. Croxactmyeckuid rpaaueHt. [lonsTue
MOBEPXHOCTHOTO U I1yOoKoro oOydyeHus. CBETOUHBIE HEUPOHHBIE ceTh. Onepaius
cBepthiBanus. [11abnonsl cBepTku. Onepanusa max pooling, padding. Apxutektypa
CBEpPTOUHBIX ceTeld. OOyueHHe M MpPOBEPKAa CBEPTOUHBIX HEUPOHHBIX CETEH.
PazpaboTtka HelipoHHBIX ceTeil ¢ ucnosib3oBanreM TensorFlow, Keras u PyTorch.

Tema 3. OCHOBBI HHTEJUIEKTYAJIbHBIN aHAJIN32 H300paKeHU il

MeTtonpl mepeHoca 3HaHUH, TOKaJbHBIE JECKPUTITOPHI U CTPYKTYPHBIE METO/IbI
JUISL pelieHusi 3ajlad  paclo3HaBaHUs W300pakeHuil. Metonbl o0paboTku U
bunpTparu  uzoOpaxkenuit.  bubmuoreka  OpenCV.  Pemenuwe  3amava
KJ1accu(HUKaAIMY U KJIacTepu3allui Mpyu HHTEIUICKTYaTbHOM aHAJIN3e N300paKEeHUH.
JlerekTupoBaHue M cerMeHTalus o0bekToB. CHHTE3 u3o0paxeHuil. [mybokoe
oOydyeHHEe B TEXHOJOTHSIX KOMIIBIOTEPHOTO 3peHus. Pemenune 3amaum
pacrio3HaBaHMsI PyKOITMCHOT'O TEKCTa Ha OCHOBE Habopa maHHbIX Mnist. OOyueHue
Y IIPOBEPKA CBEPTOYHBIX HEMPOHHBIX CETEH.

Tema 4. OCHOBBI HHTEJLJIEKTYAJIbHOI'0 AHAJIN32 TEKCTOB

OCHOBHBIE DJTalbl W METOABl HMHTEIUICKTYaJIbHOT'O aHadn3a TEKCTOB.
Knaccudukanus B TekctoBoMm aHanuze. Kiactepusaiius ass BHISIBICHHS CXO/CTB B
TekcTe. PelieHne 3ajaun pacro3HaBaHUs PYKOIMCHOTO TEKCTa Ha OCHOBE Habopa
nanabsix MNIST. I'my6okoe oGyuenue 115 TeKCTa U nociaenoBaTenbHocTel. Pabora
¢ TekctaMu. [IpsgmMoe KoaupoBaHHWE CIIOB M CUMBOJIOB. TokeHu3anus. JlaTeHTHO-
cemantnueckuii ananmu3. TF-IDF. N-rpammbel. Memok cnoB. BekrtopHoe
npenacrasienue cioB. Cnoit embedding. PekyppeHTHBIE HEUPOHHBIE CETH B 3a/1a4ax
MHTEJUIEKTyaapHOT0 aHanu3a tekcroB. Cion LSTM, GRU.



4. Tunbl OLCHOYHBIX MAaTCPHUAJIOB, ITIOKA3aTC/IM 1 KPUTCPHHU OLICHUBAHUSA

4.1. Ouenounble Matepuansl no aucuuiumae b1.B.09 «HTennexkryanbHblii
aHalIM3 JaHHBIX, TEKCTOB M H300paXEHWi» BXOAAT B COCTAaB OLEHOYHBIX
MaTepuasioB 1o oOpa3zoBaTeiabHOM mporpamme. (COBOKYMHOCTb OIICHOYHBIX
MaTepUajoB MO BCEM AHUCHUHUIUIMHAM OOpa30BaTEIbHONM MPOTPaMMBI COCTABIISET
dona oneHounbix cpeacts (nanee — GOC). ®OC ucnonab3yeTcss Ipu MPOBEACHUU
TEKYILIEro KOHTPOJISI yCTIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalluK 00Yy4YaromuXCcs
C UENbI0 OLEHUBAHUS JOCTHKEHHUS OOYYaIOIMUMUCS TUIAHUPYEMBIX PE3yIbTaTOB
oOyJeHus.

4.2. ®OC pazpaboTaH Kak KOMIUIEKC MPOBEPOYHBIX 3aJaHUN Pa3TUYHOIO
TUTIA U YPOBHS CJIOKHOCTH, BKIIFOUAET KPUTEPUU U IIKAJIbl OLICHUBAHUS, a TAKKE
«KJIH0YM» NpaBIbHBIX 0TBETOB. DPOC (hopmupyercs Kak OTAEIbHBIN JOKYMEHT U
XpaHUTCA B JJIEKTPOHHOM BuIe, aoctyn Kk POC mpenocraBieH OrpaHUYCHHOMY
KpYTY JIHII.

4.3. Jlna camocrosiTenbHOM pabOThl OOyYarOIIMXCS MPHU TOATOTOBKE K
TEKYLIEMY KOHTPOJIO YCIEBAEMOCTH U NMPOMEXKYTOUHOW aTTECTAllUd B pabOYMX
nporpaMmax JUCUUIUIMH pa3MEIEeHbl TUIOBbIE MPOBEPOYHbBIE 3aaHUs, KOTOpHIE
MOXHO YCIIOBHO pa3JeuTh Ha 3aJaHHsl 3aKPBITOr0, KOMOMHUPOBAHHOIO U
OTKPBITOTO THIIOB.

3aaHus 3aKpBITOrO THUIIA — 3TO TECTOBBIE 3aJaHUSA, B KOTOPBIX Ka)IbIN
BOIIPOC  COIIPOBOKIAETCS TOTOBBIMM BapuaHTaMU OTBETOB, M3 KOTOPBIX
HEO0OXOMMO BbIOpaTh OJJMH WM HECKOJBKO MPAaBUIIbHBIX.

3amaHusi KOMOMHUPOBAHHOTO THIIA — 3TO TECTOBBIE 33aJaHUS, B KOTOPBIX
KQK/bII BOMPOC CONMPOBOXKIAETCS FOTOBBIMA BapUaHTaMH OTBETOB, U3 KOTOPBIX
HEOOXOAMMO BBIOpPaTh OJIMH WJIM HECKOJbKO MPAaBUJIIBHBIX U OOOCHOBATH CBOM
BBIOOD.

3amaHusi OTKPBITOTO TUIIA — 3TO 33JaHUsA, B KOTOPBIX Ha KaXXJIbId BOIPOC
JOJIKEH OBITh MPEJIOKEH Pa3BEPHYThII 000CHOBAHHBIN OTBET.

B 3aBucuMocTM OT TuUIAa 3aJaHUs PEKOMEHJOBAHBI OIpE/AeSIeHHAs
MOCJIEIOBATEIBHOCTD BBIIIOJIHEHUS U CHCTEMA OLIEHUBAHMS BBIMIOJHEHUS 3a/IaHUM.



4.4, Tunsl SaﬂaHHﬁ, COCHAPHH BBIIIOJIHCHUA, KPUTCPUHU OLICHUBAHUA

TUIT 3ATAHUA NMHCTPYKLIMA CHEHAPHU BBIIIOJIHEHUA KPUTEPMM OUEHMBAHUA
3azaHue 3aKpbhITOro IIpounTaiite TeKcr, 1.BHMMaTenbHO MPOYUTATH TEKCT 3aJaHUS U ITOHATH, OtBeT cunTaeTcst BEpHbIM, €CIH
TUIIA C BEIOOPOM BbIOEpUTE YTO B KQYECTBE OTBETA OKUJAETCS TOJIBKO OJIUH U3 MPaBUIBHO yKa3aHa IuQpa uiu

OJTHOTO MPABUIBHOTO
OTBETa U3 HECKOJIbKHUX
BapHaHTOB
MPEAJIOKEHHBIX

HpaBI/IJ'IBHHﬁ OTBECT

MPeIJI0KEHHBIX BAPUAHTOB.

2. BHuMaTenbHO IpOYUTaTh IPEIIOKEHHBIE
BapUaHT-ThI OTBETA.

3. BeIOpaTh OJ1H BEPHBIIl OTBET.

4. 3anucarb TOJIBKO HOMED (UIH OYKBY) BHIOPAHHOTO
BapuaHTa oTBeTa (Hanpumep, 3 wiu B).

OykBa

3a,Z[aHI/Ie 3aKpPbITOI'O
THUIIAa HA YCTAaHOBJICHUC
COOTBCTCTBUA

IIpounTaiite TEKCT U
YCTaHOBUTE
COOTBETCTBHUE

1.BHUMaTeNbHO NPOYUTATH TEKCT 3aJaHUS U ITOHATb,
YTO B KQUECTBE OTBETA OXKHIAIOTCS MaphI 3JIECMEHTOB.
2. BHumarenbHO npouuTaTh 00a CIUCKa: CIUCOK 1 —
BOTIPOCHI, YTBEP)KACHUS, (DaKThI, TIOHSATHS U T.11.;
CIMCOK 2 — YTBEP)KJCHUS, CBOUCTBA OOBEKTOB U T.[.
3. ConocTaBUTh IEMEHTHI CIIUCKa | ¢ AeMeHTaMu
crnMcka 2, chopMHpPOBATh aphl IEMEHTOB.

4. 3anucatp nomapHo OyKBbI U TU(DPHI (B
3aBHCUMOCTH OT 3a/laHHsI) BApUAaHTOB OTBETa
(manpumep, Al unu b4).

OTBeT cuuTaeTcs BEPHbIM, €CIIU
NPaBUIBHO YKa3aHbI IUPPHI WIH
OYKBBI

3ajaHue 3aKpbITOrO
THIIA C BBIOOPOM
HECKOJIbKHX
IMpaBUJIbHBIX OTBCTOB
13 HECKOJIBKUX
BapHaHTOB
MPEAJIOKEHHBIX

[IpounTaiite TEKCT,
BbIOEpUTE
MPAaBUJILHBIE OTBETHI

1.BHUMaTenbHO MPOYUTATH TEKCT 3aJJaHUS U TTOHSATb,
YTO B KQUECTBE OTBETA OXKHIAETCS HECKOIBKO
MPaBUIIBHBIX OTBETOB U3 MPEUIOKEHHBIX BAPHAHTOB.
2. BHUMaTenpHO MpOYNTATh MPEIOKEHHBIE
BapHaHT-ThI OTBETA.

3. BeIOpaTh HECKOJIBKO TPAaBUIIBHBIX OTBETOB.

4. 3anucarb TOJIBKO HOMEpa (M1 OYKBBI)
BBIOpAHHOTO BapuaHTa OoTBeTa (Hampumep, 1 4 umu A
D).

OTBeT cunuTaeTcs BEPHBIM, €CITU
MPAaBUIBLHO YCTAHOBJICHBI BCE
COOTBETCTBUS (ITO3ULMU U3
OJIHOTO CTOJIOIA BEPHO
COIIOCTABJIEHBI C O3ULIUAMHU

JiPyroro)

3ajaHue 3aKphITOrO
TUIIA HA YCTAHOBJICHUE

[IpounTaiite TeKCT U
YCTAHOBUTE

1. BHMMaTENbHO MPOYUTATh TEKCT 3aaHUA U
MOHSTh, UTO B KAUECTBE OTBETA OXKUJIACTCS

OTBeT cunTaeTcs BCPHBIM, €CJIHU
IIPpaBHUJIbHO YKa3aHa BCA
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IIOCICI0BATCIBHOCTHU

IIOCICI0BATCIIBHOCTD

II0CJIEZIOBATEIBHOCTD AJIEMEHTOB.

2. BuumarenabHO MPOYUTATh MPEATIOKEHHBIE
BapUaHTHI OTBETA.

3. [ocTpouts BEpHYIO MOCIEOBATEILHOCTD U3
MIPEITIOKEHHBIX 3JIEMEHTOB.

4. 3anucatb OYKBBI/IIUPPHI (B 3aBUCIMOCTH OT
3aJlaHus1) BAPUAHTOB OTBETA B HYKHOU
rocyenoBareabHOCTH (Hanpumep, BBA wnm 135).

MOCTIeI0BATEIBHOCTD LU(P

3anganue
KOMOWHUPOBAaHHOTO
THUIIA C BBIOOPOM
OJTHOT'O TIPaBUIIBHOTO
OTBETa U3
MPEUIOKEHHBIX U
000CHOBaHHEM BEIOOpA

[IpounTaiite TEKCT,
BBIOEpHTE
MPaBUWIbHBIA OTBET U
3aIUIINTE
apryMEHTHI,
00OCHOBBIBAIOIITNE
BBIOOp OTBETa

1.BHUMaTEeNnpHO IPOYNTATH TEKCT 3a1aHUS U TIOHSATH,
YTO B KaYECTBE OTBETA OXKUAACTCSA TOJIBKO OJIUH U3
MPEUIOKEHHBIX BAPHAHTOB.

2. BHUMaTenpHO MPOYUTATh NMPEATIOKEHHBIE
BapHaHTHI OTBETA.

3. BeiOpaTh OJIMH BEpHBII OTBET.

4. 3anucarb TOIBKO HOMEp (WK OYKBY) BEIOPaHHOTO
BapHaHTa OTBETA.

5. 3anucarb apryMeHTbl, 000CHOBBIBAIOILIKE BBIOOD
oTBeTa (Hampumep, 4 TEKCT 000CHOBaHUS).

OTBeT cunTaeTcs BEPHBIM, €CITU
HPaBIIBHO YKa3aHa 1udpa wim
OyKBa U IPUBEACHbI
KOPPEKTHBIE apTyMEHTHI,
UCTIONIb3YEMBIE TIPH BEIOOpE
OTBETa

3a/ilaHue OTKPBITOrO
TUIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TEKCT U
3aUIINTe
pa3BEpPHYTHII
000CHOBaHHBII OTBET

1. BuumarenbHo MpoYnTaTh TCKCT 3alaHUA U ITOHATH
CYTh BOIIpOCA.

2.IIponymathb JIOTUKY U MOJTHOTY OTBETA.

3.3anucaTh OTBET, UCIIOJIb3YS YETKUE KOMIIAKTHBIE
(hOpMyJIHPOBKHU.

4.B ciydae pacueTHOM 3a7auy, 3aMucaTh peleHue u
OTBET

OTBeT cunTaeTcs BEPHBIM:
1. OtcyrcTBUE PaKTHUECKUX
OILINOOK.

2. PackpbiTe 00beMa
HCMOJIb3YEMBIX MOHATHN
(moxHOTa OTBETA).
3.0060CHOBaHHOCTb OTBETA
(HanmMuue apryMeHTOB).

4. Jlornyeckas
II0CJIEI0BATENIbHOCTD
M3JIaraeMoro Marepuara.
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4.5. OOmias 1miKana OUEHUBAHMS PE3yJIbTAaTOB TEKYLIEro KOHTPOJIS
YCTIEBAEMOCTH U TIPOMEKYTOYHOM aTTecTaluu 00yJaromuxcs ¢ mpuMmenearnem bPC
ECTS
Hrorosas bunapunas
Tpanuuuonnasi cucrema Mo Jns Gunaproi
0aJlIbHAA OLICHKA CHCTEMA | Tpamummonn cHCTeMBI
95-100 OO0 A P/ Passed
85-94 B P/ Passed
75-84 X oDoLLIo 3a4TeHo C P/ Passed
65-74 P D P/ Passed
55-64 Y IOBJIETBOPUTEIIHHO E P/ Passed
0-54 HeynosnerBopurensio | He 3aureno F F/Failed
CooTHolleHue  OamwIoB 32 TEKYIIMH  KOHTPOJb  YCIIEBAEMOCTH U

IMPOMCIKYTOUYHYIO aTTCCTAIIUIO, 4 TAKIKC IIOBTOPHYIO IIPOMCKYTOUYHYIO ATTCCTALIUIO!

MakcumanbeHas cyMmma | MakcumanbHas MaxkcumanbHas MaxkcumanbHas
0aJlJIOB 3a TEKYLIUN cymma 0ajioB 3a UTOTOBast cymMa 0asuioB 3a
KOHTPOJIb MPOMEKYTOUHYIO OayibHas MOBTOPHYIO
yCIIEBaEMOCTH aTTECTaIIUIO OIIEHKA POMEXKYTOUHYIO
aTTECTAIUIO
60 6asI0B 40 6amioB 100 6anoB 100 6anoB

5. (I)OprI aTTeCTallui, THIIOBLIC OLICHOYHbLIC MaTEPHUAJIbI AJA TEKYILIEI 0
KOHTPOJIA YCIIEBAEMOCTH oﬁyqammnxcn, KPUTECPHUH U HIKAJbI ONCHUBAHHUA 110
KOHTPOJIBbHBIM TOYKaM

5.1. B xonme peanu3aluy IUCUMILIMHBI HCHOJB3YIOTCS cleayromue (popMmsl
TEKYILIET0 KOHTPOJIA YCHEBAEMOCTH OOydarmmxcs (B TOM YHCIE, 3aJaHus K
KOHTPOJIHBIM TOUYKaM):

T — trectupoBanue, [1K3 — npakTuueckre KOHTPOJIbHbBIE 3aaHUsI.
Tunosbie oneHoYHbIe MaTepuabl o Teme 1
IIpakTHyeckoe KOHTPOIbHOE 3a1aHue 1.1
[TocTpouTs AnarpaMMbl GyHKUIKNA B Pa3HBIX CTUJISIX COTJIACHO OJIOKHOTY
Task_2.ipynb.
I[IpakTHyeckoe KOHTPoOIbHOE 3aganue 1.2. Moayab numpy
CrenepupoBaTh  MOCJIEIOBATEIBHOCTh  PAaBHOMEPHO  pACHpPEEICHHBIX

Cly4dailHbIX umcen, B nuanasone ot 0 mo 10. Pazmep nocnepoBarensHoctu 100.
AHQJIOTUYHO CTE€HEpUPOBATh €IIE OJIHY IOCJIEIOBATENIbHOCTh IEJbIX YHCEN, B
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nuamazone ot 0 mo 20 takxke coctosimyro u3 100 uucen. Ucnons3ys GyHKIMIO
linspace() crenepupoBaTh nocieaoBareabHOCTh U3 100 ynce, 3aknoueHHyto ot
no 10. Hcnonme3yss omeparop 1mkina for u wutepatop 1 chopMUpOBATH
nocienoBaTeabHocTh U3 100 uncen ot -1 g0 9. IlocTpouth TOYEUHBIE, TMHEHBIE
JarpamMMbl JJis MOJTy4YEHHBIX TOCIEI0BaTEIbHOCTEH.

[TocTpouts MaTpuuHyIO AMarpamMmy, HUCHOJNB3ys CTWiIb matlab. 3amgaBaTh
naHenu ¢ nomoinsio subplot. [IpumeHuTh CpencTsa ympaBieHHUsS I[BETOM, THUIIOM
JVHUH, MapKEPAMHU.

IIpakTHyeckoe KOHTpPoOJIbHOE 3aaanue 1.3. Moayab pandas

3arpy3uth HaObop AaHHbIX. Daiin qaHHBIX XpaHuTcs B moodle.

sp500=pd.read_csv(filepath_or_buffer="cnenuduxamnus daiina",sep=",,
usecols=['Symbol','Sector’,'Price','Book Value],
index_col="Symbol")

sp500.head()

[IpoBecTu ananu3 ¢aiina.

C nomompio meroma iloc orobpasuts Tosbko 10,20,30,40,50, 60 u 70

DIIEMEHTHI
OT00Opa3uTh TOIBKO MEPBbHIC JIBA CTOJOIA HA0Opa TaHHBIX
C nomoiupto MeTosa sample BeiOpath 20 kamMnaHui.

IIpakTHYecKkoe KOHTPOJIbHOE 3a1anue 1.4

Uccnenyiite Bo3aMokHOCTH OuOIMoTekn Pandas caMOCTOSATENIBHO COTJIACHO
omoxuoty Task VK.ipynb. B manHom 3aganuu mpeajiaraetcs IpoaHalIn3upoBaTh
0a3y JaHHBIX MMOJB30BaTENICH colMaabHOM ceTn «BrkoHTakTey. baza maHHBIX
3arpy»aercs u3 Qaitna «vk main.csvy». JlaHHbIH (aiin 10KeH HaXOIUTCS B
OJTHOM KaTajiore ¢ 3THUM OJIOKHOTOM, WJIH TIO ITyTH, YKa3aHHOMY IIp 3arpy3Ke
«dataframey.

Brruucnure cpeanee koauuecTBo Jpy3ei «friends cnty y nmrogeit ¢
MapKeTHHra «is_bmmy, y KOTOpBIX HE yKa3aH UHCTarpam «instagram dummy».

Brraucnure KoJIM4ecTBO FOHOIICH, KOTOPBIE 3HAIOT aHTITUHCKHIA
«english dummy» unu y KoTOpbIX cTpaHuIla 3aKphiTa «is_closed» (Taxxke HaWTH
JIOJTFO TaKUX MapHEH OT 0011ero yucia napHen).

OO6paboTaiiTe nmpomycku B cTondmax «city» u «followers cnt» (BriBeCTH
natadpeitm, He CoJiepKaIlui MTPOIYCKOB B 3TUX CTOJIOIAX).

Boeruncnure konudyecTBo nmpomnyckoB B «followers cnt» u 3amogHUTE MX
MeEIUaHOM.

B cronbuax «photos_cnty», «videos cnt» u «wall post_cnt» BeiBecTH
konmuectBo(0e3 NaN), cpennee, cTaHIapTHOE OTKJIOHEHUE, MUHUMYM, MaKCUMYM
3a OJIHY KOMaH[y.
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Tecr 1

1. locTaBbTEe COOTBETCTBHE MEXKIAY MeETOAAMH H pe3yJbTaTaMH HX
NIPpUMCHCHHUSA, €CJIN I/ICXOI{HLIﬁ CIIMCOK UMECT BU/L

ex=['a",2,"is',34.2]
1. ex.insert(3,2)
2. ex.append(2)
3. ex.append(2)
ex.reverse()

BapuanTtsl oTBeTa
[‘a’,2,%15,2,34.2]
[‘@’,2,’1S’, 34.2,2]
[2,34.2,15°,2,7a’]
2.YeM OTJIMYAKOTCS CIIUCKH OT KOPTEXKen?
1. HMYeM KpoMe Ha3BaHUA U 0003HAYCHUI
2. KOpPTEX M3MEHSEM, CITUCOK -HET
3. KOpTEeX HE U3MEHSEM, CITUCOK U3MEHSIEM
4. 3JIEeMEHTBI KOPTEXa MOTYT OBITh TOJILKO OJTHOTO THUIIA
5. KOPTEX - 3TO UEPAPXUUECKUN CITHUCOK
3. UTo U3 HUKeNepeYncJIeHHOT0 OTHOCHTCSI K KopTe:kam?

1. (1,24)5)

2. [2,3,4]

3. {a:1,'b:3}
4. ‘cortege'

5. 123

4. Kakoii ciucok OyaeT HaAne4yaTaH Ha JKPaHe NPH BbINOJHEHUN CKpUnTa?

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']

. OyaeT oToOpakaThCs IMyCTON CITHCOK

O b wWwDNPEF

5. Uto Oyxer Hame4aTaHoO HA YKPaHe B Pe3yJibTATE BbINOJIHEHUSI CKPUIITA:
a=11,2, 4]

a[2] =3

print(a)

1. 1,24
2. 1.2
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3. 122
4. 1,2,2,3
5. 123

6.unci0 1eMeHTOB cnucka. Kakue u3 MNEPECIUCITCHHBIX Bblpa)l(eﬂlflﬁ co3aaayrT
CIIMCOK POBHO U3 TPEX 3J1EMEHTOB?

1. print(a b c'.split())

2. print(list(range(3)))

3. print(‘asd'.split())

4. print('a=",1,2,3)

5. print('a=",1,2,'3")

7. I’IHI[CKC cnucka. Cnmcok 3aJaH NePCUYNCIICHUEM IJIEMECHTOB
HCIUCKU

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

print(numbers[-3])

Urto Oyner HameyaTaHO Ha dKpaHe?

8.Cpe3bl cTpoku. Uto BepHer cpe3 'pandas'[-2:]. Ilpu oTBeTe He 3a0bIBalTE
YKa3bIBATh KABBIYKH

9. cpe3bl cTpoku. Kakoii pe3yabrart Beipakenusi 'numpy'[:3]*2? IIpu oTBeTe He
3a0bIBATh YKA3bIBATh OJINHAPHbIE KABbIYKH

10.ns1uHa cjaoBapsi. Yemy paBHa JJIMHA CJIOBAPS, MOJYYE€HHOI0 U3 CIIMCKA
users_list = [
["+111123455", "Tom"],
['+384767557", "Bob"],
['+958758767", "Alice"]
]
users_dict = dict(users_list)
11. Metoa o0benuHenusi ciioapeil. Umerorcs aBa cioBapsi
d={4a"1,'b": 2}
d1={'c"'+79217071104''d":'+79263111423"}
[IpucoenuanTe K TEPBOMY CIOBApI0 BTOPOM C IMOMOIIBIO METOJa pabOThI CO
cioBaps

Tunosblie OlleHOYHbIE MATEPHAJIBI 110 TeMe 2
IIpakTHyeckoe KOHTPOJIbHOE 3a1aHue 2.1

NsmepsitoTess 13 xapakTEpUCTHK XUMHYECKOTO cocTaBa BuHA. HeoOxommmo 1o
3HAYEHUSIM UMEIOIIUXCA MEPEMEHHBIX ONPEAECIUTh TUI BUHA.
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WmeroTcst naHHbIE O Tpex copTax BuHA. COpPT BUHA yKa3aH B TpeX cToyOnax kiace 1,
kimacc 2 u knacc 3. Eciu B mepBom cronbie (kimacc 3) CTOMT eAuHHIA, TO
HaOJIFOICHUE COOTBETCTBYET BUY BHHA TPETHETO THIIA, €CJIU BO BTOPOM CTOJIOIE
(k1acc_2) CTOMT €auHUIA, TO HAOIIOJEHUE COOTBETCTBYET BHJIY BHHA BTOPOIO
TUTIA, €CIIM B TpeTheM crTosone (kmacc 1) crout enuHmia, To HAOIIOIECHUE
COOTBETCTBYET BHIY BWHA MEpPBOTro THMa. TakuMm oOpa3oM, CTONOIBI TyOIUpYIOT
Apyr Apyra.
CIUCcOK epeMEHHBIX:

1) Alcohol (coaeprkanue amkoross)

2) Malic acid (g6:104Hast KuCIOTA)

3) Ash (3oma)

4) Alcalinity of ash

5) Magnesium (marmmuii)

6) Total phenols (o6miee conepskanne heHosa (KapOOIOBOM KHCIIOTHI))

7) Flavanoids (apomatnueckue BeliecTBa)

8) Nonflavanoid phenols

9) Proanthocyanins

10) Color intensity (MHTEHCHBHOCTH IIBETA)

11) Hue (oxpacka? kpacurtenu?)

12) OD280/0D315 of diluted wines

13) Proline (mposun)
Yucno Habaroaenuii — 178
Ywucio mepeMeHHBIX — 13, Bce M3MEpEeHBI B KOJIMIECTBCHHOH (HETIPEPHIBHOM ) IITKAJIE.
Hcrounuk 3amaun: UCI Machine learning Database
ftp://ftp.ics.uci.edu/pub/machine-learning-databases/wine
OOcyxIeHue 3a/1a4uu:.
ftp://ftp.ics.uci.edu/pub/machine-learning-databases/wine

IIpakTHyeckoe KOHTPOJIbHOE 3aJaHue 2.2

Nwmerorcest nannbie pedituara Global Firepower, koTopblii ocHOBaH Ha Oosee
yeM 50 ¢akrtopax, yToObl onpenenuth oueHky Powerlndex (Pwrlndx) mannoi
cTpanbl. JlaHHBIC B3AThI M3 HA0OPOB JMaHHBIX Kaggle

[IpuBeneHHas npu pacuere pelTuHra Gopmyiia mo3BoJIIeT O0Iee MEIKUM, HO
0oJiee TEXHOJIOTMYECKU Pa3BUTHIM CTpaHAM KOHKYPHPOBATH C O0jee KPYIHBIMHU,
MeHee pa3BUTHIMU. MoaudukaTopsl (B Buae 00HYycoB U mTpadoB) M00ABISIOTCS
JUTS TaJTbHEHTIIETO YTOUHEeHUsI cliicka. HekoTophie MyHKThI, KOTOPbIe COOJIOICHBI B
OTHOILLIEHUH OKOHYATEIbHOTO PEUTUHTA!

- paH)XUPOBAHME HE TMPOCTO 3aBUCUT OT OOIIETr0 KOJUYECTBA OPYXKHS,
JIOCTYITHOT'O KaKOH-JINOO OJTHOM CTpaHe, a CKOpee COCPEeI0TOYCHO Ha pa3HOOOpazuu
OpYXHus B Mpejeax KoJIMUeCTBa, YTOObI 00ECIIeUNTh YUl 0ajaHc JOCTYITHBIX
OTHEBBIX MoOIIHOCTEH (T. €., Hampumep, 100 TpanbIIMKOB HE COOTBETCTBYET
CTpaTeru4ecKor U TaKTU4YeCKOM 1eHHocTH 10 aBua”ocuam);

- SIEpHBIE 3alachl HE MPUHUMAIOTCS BO BHHUMaHWE, HO TpPU3HAHHBIE/
M0/1I03pEBAaEMbIE SAJIEPHBIE JEPKABBI MOIYHYatOT OOHYC;
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- reorpaduyeckue GakTopbl, JOTUCTUYECKASI THOKOCTb, MPUPOIHBIE PECYPCHI U
MeCTHasi IPOMBIIIJIEHHOCTb BJIMSIIOT HA OKOHYATEJIbHBIA PEUTHHT;

- IOCTYITHBIE TPYJIOBBIE PECYpPCHI SABISIOTCS KItOUeBBIM (hakTopom; CTpaHHI ¢
OOJIBILIMM HACEJICHUEM, KaK MTPABUIIO, BHIIIIE;

- CTpaHbl, HE HMMEIOIIHNE BBIXOJIa K MOPIO, «HE HaKa3aHb» 3a OTCYTCTBHUE
BOEHHO-MOPCKOTO (PJIOTa; MOPCKUE JEp’KaBbhl «HAKA3BIBAIOTCS» IIPU  pacueTre
pEUTHHTA U3-3a OTCYTCTBUS PA3HOOOpA3Hs B MMEIOIINXCSI MOPCKUX aKTHBaX;

- ambsiicbl HATO mnonyvator HeOOJbIION OOHYC 3a TEOpPEeTHYECKU oOMeH
pecypcaMu, BO3MOKHYIO OpraHU3aliI0 KOAJUIINM;

- HBIHEIIHEE TMOJUTHYECKOES/BOCHHOE PYKOBOJCTBO, UX TMOJUTHKA, POJIb HE
MIPUHUMAETCSI BO BHUMaHUE.

Ha 2017 ron B 6a3y manueix GFP BxoauT B oOmieit cioxxkHoctu 133 cTpaHbI.
(http://www.globalfirepower.com/countries-listing.asp).

PemmTe 3amady  KJIACTEpHOrO  aHalv3a  METOJAOM  HEPAPXUUYECKOHU
KJIacTepu3anud ¥ MeTojnoM K-cpennux. [Ipu perneHum 3amadd HpOMYIICHHBIC
JAaHHbIC 3aMEHATh MeAuaHol. [l BBIABICHUS TMPOMYIICHHBIX JaHHBIX
UCTIOJIB30BaTh OMOIIMOTEKY MICE.

B ananusupyemom Habope umeercsa 47 aTtpuOyToOB, MEPBBIE ABA U3 KOTOPBIX
CUMBOJIbHBIE. TpeTuid aTpuOyT — paHr CTpaHbl MOJY4YaeTCs MyTEM aHaju3a BCEX
ocTaibHBIX. [[09TOMY JaHHBIA PEUTUHT HE CJEAYET YYUTHIBATH MPU PEIICHUU
3a7a4H.

IIpakTHyeckoe KOHTPOJIbHOE 3a1aHue 2.3

Jlanbl manHble yueOHoro Habopa « TutaHuk» pemuTs 3aa4y Kiaccuukanuu
paznuyHbiMU MeTonaMu. CpaBHUTH pe3yibTaThl Kiaccudukanuu. s pemeHus
3a7aud  MCMOJIb30BaTh (aitn train.csv. Ilpu pemieHun 3amayd  KCHOJIB30BATh
cienyroume aTpuOyThl

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

J11st BBIZICIICHHSI HY)KHBIX TTPU3HAKOB MCITOJIB30BATh OTIEPAIio KOHKATCHAIIUH,
Hanpumep dat[,c(2,3,4,6,9)]

Jlmst mpoBepkM  KadecTBa KJIacCH(DMKAIMKA HCIOIh30BaTh TECTOBYIO U
oOyuyaroiyto BbeIOOpkH. Pasmep BbIOOpOK caenaTh paBHbIM. [lpu mocTpoeHuun
BBIOOPKH HMCITOJIB30BaTh (PyHKIHIO Sample.

[TocTpouTs TabMUILy COMPSHKEHHOCTH TO PE3ysbTaTaM IMPOBEPKU KauecTBa
paboThl KIaccupukaTopa Ha TECTOBOW BHIOOPKE.

IIpakTH4yeckoe KOHTPOJIbHOE 3a1aHue 2.4

HccnenoBath OJIOKHOT 1O MIPEACKA3aHUIO 1IEHBI HA HEJBMXKMMOCTh Ha OCHOBE
HaOopa JaHHBIX boston

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

IpakTHYecKoe KOHTPOJIbLHOE 3a]aHue 2.5
Pemmte 3amauy Kiaccu(UKAIMU OT3BIBOB K (UIBMaM C HCIOJIb30BAHUEM
dataset imdb. I1pu periennu 3amaun knaccuduKanui HaOOP TaHHBIX B3STh B MOIYJIE
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keras. 3agady peiuTh ¢ MOMOIIBIO MTOJHOCBSI3HON HEMPOHHOMN CETH, COCTOSIICH U3
nByx ypoBHeil. M3 50000 ot3piBoB Ha ¢uiabmbl 25000 OT3BIBOB B3STh Kak
obOyuarore u 25000 kak KOHTPOJIUPYIOIIHE 00PA3IThI.

IIpakTH4YecKkoe KOHTPOJIbLHOE 3aaHue 2.6

Pemmuts 3amauy kiaccuukanuyu OT3BIBOB K (PHIBMaM C HCIOJIb30BaHHEM
dataset imdb. IIpu pemrennu 3amaun Kiaccuukauy HaOOP TaHHBIX B3STh B MOYJIC
keras. 3aauy pemmTh ¢ MOMOIIIBIO MMOJIHOCBSI3HOW HEHPOHHOM CETH, COCTOSIICH 13
nByx ypoBHeil. M3 50000 or3eiBoB Ha (uiabMbl 25000 OT3BIBOB B3STh Kak
obyuaromue 1 25000 kaK KOHTPOIUPYIOIIHE 00pa3IhI.

IIpakTHYeCcKOe KOHTPOJILHOE 3a1aHue 2.7
Pemmth 3amauy kinaccudukanuy Ha OCHOBe Habopa nanHbix Dataset of 11,228
newswires from Reuters, labeled over 46 topics.

IIpakTHYecKOe KOHTPOJIbHOE 3a1aHue 2.8
[TocTpouTh MpPOCTYIO0 MOJHOCBS3HYIO HelpoHHYIO ceTh (feed forward neural

network). BpIxogHoW cIIOM ¢ OJHUM JIMHCHHBIM HEHPOHOM — JUIS 3ajJa4du
perpeccun. Oynkuus aktuBauu — RELU B mpomexyTouHoMm cioe u sigmoid B
BBIXOJIHOM. [Tpu BBITIOJTHEHUU 3a1aHus HCII0JIb30BaTh npuMep:

https://www.tensorflow.org/tutorials/keras/basic regression.

Tecr 2

1. Beioop kaaccupukaropa. Hcnonb3oBaHHe Ppa3jMYHbIX MeETOH0B
KJIAacCH(PUKANUM MO3BOJIsIET MOJYYUTH CJAeAyIoNHe TA0JIUIbI CONPSIKEHHOCTH.

MeToa TMHEHHOTO TUCKPUMUHAHTHOTO aHAIU3a

69535 442

4546 477

Merton k Ommkaimux coceaeit mpu k=9
69938 39

4973 50

Jloructuueckas perpeccus

69770 207
5005 18

Meton OIOpHBIX BEKTOPOB

69882 103
4890 125
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BriOpath nydimimii MeTo 1Mo moka3aresto precission
1. MeTox OonOpHBIX BEKTOPOB
2. Meton k-Ommkaimmx cocezeit
3. JOTHUCTUYECKAs perpeccus
4. MUHEWHBIA TUCKPUMUHAHTHBIA aHAIU3

2. Bbi0op kiaaccupukaropa. Hcnosb3oBaHMe Pa3jMYHbIX MeTOJA0B
KJIacCH(PUKAIUM MO3BOJISIET MOJYYUTD CJeAyI0NHe TAOJUIbI CONPSKEHHOCTH.
Meton IMHENHOTO AUCKPUMHUHAHTHOTO aHAIA3a

69535 442
477
Merton k Onmxkaiimux coceneit mpu k=9
69938 39
4973 50

Jloructuueckas perpeccus

69770 207
5005 18

Metoa OnOpHBIX BEKTOPOB

69882 103
4890 125

Bri0Opath nydinmii METO/ 10 TTOKa3aTello accuracy:
1) MeTO1 OTIOPHBIX BEKTOPOB
2) Meton K-Onmxaiimx coceaei
3) JorucTHYECKas PerpecCHs
4) TMHEWHBIH TUCKPUMHHAHTHBIN aHaJIH3
5) nepeBbs pelieHuit

3. IIpu pemieHuu 3aga4u Kiaccupukanuu Ha Hadope TaHHBIX iris
MOJIyY€HO JIepeBO pelieHui
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Dedidion_Tree iris $ Species
virginica
31 33 35
100%
e Petal.Length < 2.6 .. ....................... :
'
virginica

.00 49 51
659%

PR PetalLength <4.9- - oooom .

setosa versicolor virginica
1.00 .00 .00 00 92 08 00 03 97
31% 35% 33%
Rattle 2021-AaHe-21 12:08:47 Viadimir
Kakosa BCPOATHOCTD OIHI/I6KI/I Ipu Knaccn(bmcaunn OBCTKa, CCJIH, AJIMHA

aenectka Oombiie 2, 6 cM u MeHbine 4,9 cm. OTBET 1aTh ¢ TOYHOCTBIO JIO JIBYX
3HAKOB IOCJIE 3anATol. B kauecTBe pazaenuTens UCI0JIb30BaTh 3aISITYIO

4.KavectBo kiaaccupukaropa. Tadbiauna conpszkeHHOCTH (MATPHIIA
nyTaHuibl, confusion matrix), nojy4eHHasi Npu NpoBepKe KayecTsa
OMHAapHOro KiIaccupukaropa, uMeeT BH/

25 10
8 14

CTpokxaMu MaTPHIIBI SIBISIOTCS UCTUHHBIC 3HAYCHUS TECTUPYEMBIX O0BEKTOB,
a cronlma - pe3ynbTaThl TECTHPOBaHWA. UeMy paBHO 3HA4YCHHUE IMOKa3aTessd
TOYHOCTH KJaccudukaropa (precission)? OTBeET JaTh C TOUHOCTHIO /10 ABYX 3HAKOB
MOCJIE 3anATON

5. KauectBo kiaaccupukaropa. Tabuuma conpsizkeHHOCTH (MaTpuua
nyTaHunbl, confusion matrix), mnoJiydYeHHass MpPH NpPOBepPKe KavyecTBa
OMHAPHOTI0 KJIaccu(puKaTopa, uMeeT BU/

25 10
8 14

CTpoKkaMu MaTPHIIBI SIBJISIOTCS HCTUHHBIC 3HAYCHHUS TECTHPYEMbIX 00BEKTOB,
a CToJOIa - Pe3yabTaThl TECTUPOBaHUS. UeMy paBHA TOYHOCTh Kiaccudukaropa
(recall)? OtBer maTh ¢ TOYHOCTHIO IO IBYX 3HAKOB MOCJIC 3aNSATOM

6. Tadumua conpsizkennoctu (confusion matrix)
Tabnuma compsbkeHHOCTH (MaTpuila TyTaHWlbl, confusion matrix),
MOJTyY€HHas TP MPOBEPKE KauecTBAa OMHAPHOTO Ki1acCU(UKATOpa, UMEET BUJT

25

10

8

14




CTpoKaMu MaTPUIIbI SIBIISIOTCS HCTUHHBIE 3HAYEHUS TECTUPYEMBIX 00BEKTOB,
a cToj0Ia - pe3yabTaThl TECTUPOBaHUS. YeMy paBHA TOYHOCTH Kiaccudukaropa
(accuracy)? OtBeT 1aTh ¢ TOYHOCTHIO JIO JBYX 3HAKOB ITOCIIC 3aIIATOM

Tunosblie OLCHOYHbIC MaTEPHAJIBI IO TEME 3

IIpakTHyeckoe KOHTPOIbHOE 3a1aHue 3.1

[IpakTuueckoe KOHTpoJsibHOE 3aaanue 3.1. PemmTh 3amauy kinaccudukaiuu
KapTHUHOK Ha ocHoBe Habopa gaHHbIX CIFAR-10 [Jatacer conepxut 60000 BETHBIX
dboto 00BEKTOB 10 KJIACCOB pa3MepoMm 32x32 MTAKCEJICH.
https://colab.research.google.com/drive/1SLoQPhvv-MY lIrNFPfv6y3y9eosubOrt

IIpakTHYEeCKOEe KOHTPOJILHOE 3a7aHue 3.2

Pemute 3amauy kinaccuduKanuu KapTUHOK Ha OCHOBE Ha0opa JTaHHBIX
MNIST. Hy>xHo pacrio3HaTh pyKOIMUCHBIN TEKCT MO U300paKEHUSIM.

IIpakTHyeckoe KOHTPOJIbHOE 3a1aHue 3.3

Hcnonp3yss cBEpTOouHyr0 HepouHHyr0 ceTtb YOLOvE pemmts 3amaum
OoOHapy>KeHHUsI U JETEKTUPOBAHUS AIEMEHTOB M300paKEHUI HAa OCHOBE
nataceta https://universe.roboflow.com/roboflow-100

TunoBble OLIEHOYHbIE MaTE€pHAJIbI 110 TEME 4

IIpakTHyeckoe KOHTPOIbHOE 3a1aHue 4.1

Pemuths 3a1a4y aHaJIin3a TBUTTOB I10 TOHAJIbHOCTH. I[JISI pPCUICHUA 3a1a91
HUCIIOJIB30BAThH Ha60pI>I JaHHBIX
Iwget https://www.dropbox.com/s/fnpg3z4bcnoktiv/positive.csv

Iwget https://www.dropbox.com/s/r6u59ljhhjdg6j0/negative.csv

VY Hac ecTh BIOOpKa U3 TBUTOB. HaM M3BeCcTHA HMOLIMOHAIbHASL OKpacKa
Ka)XJIOTO TBUTA U3 BRIOOPKU: TIOJIOKUTEIbHAS WJIM OTpUIIaTeNIbHAs. 3a/1aua
COCTOMUT B IMMOCTPOCHUU MOJCIIN, KOTOPAd IO TCKCTY TBUTA MPCACKA3bIBACT €Iro
DMOILIMOHAJIIBHYIO OKPACKY.

Krnaccudukanuio no ToHaIbHOCTH UCHIOJIB3YIOT B PEKOMEHAATENbHBIX
cucTeMax, 4ToObl MOHSATH, IOHPABWIOCH JIU JIIOJIAM Kade, KUHO, etc.

[Ipu pemenuu 3a1a4M UCIOIB30BATh OJOKHOT
https://colab.research.google.com/drive/1zO1XINcSFw6Zdtk XCGA909IP60tZ4d
bl#scrollTo=KvOWdHcUW(g98

JlaHHBII OJIOKHOT 3KIOPTUPOBATH B B (paiia O10kHOTA *.ipynb. OTKpBITH
daiin B 010kHOTE NOtebook Anaconda navigator.

IIpakTHyeckoe KOHTPOIbHOE 3a1aHue 4.2
CamocrosiTesIbHO paccMOTpeTh 0J10KHOT Ha google colab. DxcnopTupoBath
onmokHOT B Notebook. 3anmyctuts notebook ¢ momomkto Anaconda navigator.

https://colab.research.qoogle.com/drive/1SLoQPhvvMY lIrNFPfvey3y9eosubO
rt#scroll To=sjAzhUMjuwvi
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https://colab.research.google.com/drive/1zO1XlNcSFw6ZdtkXCGA909lP6OtZ4db1#scrollTo=KvOWdHcUWg98
https://colab.research.google.com/drive/1zO1XlNcSFw6ZdtkXCGA909lP6OtZ4db1#scrollTo=KvOWdHcUWg98
https://colab.research.google.com/drive/1SLoQPhvvMYllrNFPfv6y3y9eosubOrt#scrollTo=sjAzhUMjuwvi
https://colab.research.google.com/drive/1SLoQPhvvMYllrNFPfv6y3y9eosubOrt#scrollTo=sjAzhUMjuwvi

IIpakTHYecKkoe KOHTPOJIbHOE 3a1aHue 4.3

Pemuths 3aJa4y aHaJln3a TBUTTOB I10 TOHAJIbHOCTH. I[JIH peuICHuA 3a1a491
MCIIOJIb30BaTh HA0OPHI JaHHBIX
lwget https://www.dropbox.com/s/fnpg3z4bcnoktiv/positive.csv

Iwget https://www.dropbox.com/s/r6u591jhhjdg6j0/negative.csv

IIpakTH4Yeckoe KOHTPOJIbHOE 3a1aHue 4.4

VY Hac ecTb BbIOOpKa U3 TBUTOB. HaM M3BeCTHA SMOIIMOHAIbHAS OKPACKa
Ka)KZI0r0 TBUTA U3 BBIOOPKU: MOJIOKUTENbHAS WIN OTpULIaTeNbHAs. 3aaua
COCTOMT B IMOCTPOCHUU MOJIETH, KOTOPAsi O TEKCTY TBUTA MIPE/ICKA3BIBAET €r0
HYMOLIMOHAJIBHYIO OKPACKY.

IIpakTHYecKOe KOHTPOJIbHOE 3a1aHue 4.5
C momoinpio 010KkHOTa google colab uccienoBath OJI0KHOT, B KOTOPOM
UCIIOIB3YETCS MOJIEIbh aHaAIM3a TeKCTOB Word2vec

5.2. TumoBble OLEHOYHBIE MaTEpHalbl JUII TEKYIIEro KOHTPOJIS

YCIIEBAEMOCTH 00YyYaIOIMIMNXCsl (BHE KOHTPOJIBHBIX TOUYEK):
IIPUBEIEHBI B 11.6.2.

5.3.01uH UK HECKOJIBKO TEMATUYECKUX OJIOKOB AUCLMIUIMHBI 3aBEPLIAIOTCS
KoHTpoJibHOM Toukoi (manee — KT). Tekymuit KOHTpOJb yCHEBAEMOCTH I10
JTUCHUIUIMHE TIpeycMaTpuBaeT He MeHee 2 (nByx) u He Oonee 10 (mecsatu) KT B
TE€YEHUE NIEPUOJA OCBOCHHUSI TUCLUTIIINHBI.

MaxkcuManbHOE KOJIMYECTBO OaioB 3a Jito0oit Tum padot B pamkax KT
cocrasisier 100 (cTo) 6aios.

Pacnpenenenne BecoBbix k03¢ ¢dunnentoB o KT B pamkax TeKyIero
KOHTPOJISl yCIEBAEMOCTH MO JUCHUIUIMHE U (OPMYJIIBI pacuera:

HaumenoBanue MaxkcumanbHOE Koaddumment Beca | Pesynbrar
KOHTPOJIbHOM TOYKH | KOJIMYECTBO OAJIJIOB | KOHTPOJIBHOM TOUKM | KOHTPOJIbHOU TOYKH,
3a paboTy B paMKax Y4acTBYIOIIHI B
KT, xoTopoe Moxer (dbopMupoBaHUU
HaOpaTh CTYJAEHT WTOTOBOM OasIbHOM

OLIEHKH 10 AUCIUITUHE
(oTpakaeTcs B )KypHaJe

BPC & CJIO)
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
Htoro: X 0,6 60

dopmyia pacyera pe3yiabTaTa KOHTPOIBHON TOUKU:
Pe3ynpTaT KOHTpOABHOM TOoukK = KonmuecTBo 0anmioB 3a padoty B pamkax KT x
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https://www.dropbox.com/s/r6u59ljhhjdg6j0/negative.csv

KoadduureHT Beca KOHTPOILHON TOYKH.

5.4.@opMBbI TEKYILIETO KOHTPOJIS yclieBaeMocTh oOyvatomuxcs B pamkax KT u
TUIIOBBIE OLICHOYHbIE MATEPUAJIBL:

KT-1

Tema 1.

Tecmuposanue.

Ipaxmuueckoe konmpoavroe 3adanue (11K3).

KT-2

Tema 2.

Tecmuposanue.

Ilpaxmuueckoe konmpoavtoe 3adanue (11K3).

KT-3
Tema 3.
Ipaxmuueckoe konmpoavroe zadanue (11K3).

KT-4

Tema 4.

IIpaxmuueckoe konmpoavtoe 3adanue (11IK3).

Jns xkaxmoi ¢GopMbl TEKYIIEro KOHTPOJS YCIEBAEMOCTH OOYYaroIIUXCs B
pamkax KT ompeneneHbl KpUTEpUH OIICHUBAHUS PE3YIbTATOB BBHITOIHEHHUS 3aaHNs.

1. Kpumepuu OYECHUBAHUA MeCmMUpoO6aHusl.

Kpurepun onieHkn ﬂg:;;ng Onucanue Kputepus
0 Konuuecmeo npasunvhvix omseemos
Mmenee 55%

o5 Konuuecmeo npOLZ@qubelox omeemos om

Konuuecmeso 33% 00 64%
npasUTLHLLY 50 Konuuecmeo npasunvuvix omeemos om

OO 65% 0o 74%
75 Konuuecmeso npasunvrvix omeemos om

75% 00 84%
100 Konuuecmeso npasunvrvlx omeemos om

85% 0o 100%

HToro MmakcuManbHO: 100

2. Kpumepuu oyenusanus I1K3:

Kpurepun onenku Jluanason Omnncanne KpuTepust
paTED 0aju1oB pHTEp
Cooepoicanue u 41-70 JlemanvHoe, nocredosamenbHoe
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packpoimue onucanue 8cex NOHAMULL Ha npumepe

8bIOPAHHBIX NOHAMULL 8bIOPAHHOU CUCTNEMbL
21-40 Ilosepxnocmuoe onucanue 6e3 npussa3Ku
K 8b10panHOU cucmeme
0-20 Honamus packpvimvi MUHUMATGHO ULU

He pacKpbvlimbsl 606Ce

Konuuecmeo evinonnennvix 3aoamutl

30
om 85% oo 100%
Konuuecmeso z
R 15 Koauuecmeo évinoninenHvix 3a0aHUl
. om 55% 0o 84%
3a0aHUL "
Koauuecmeo évinoninenHvix 3a0aHUl
O 0
Mmenee 55%
Htoro makcumaJsibHO: 100

5.5. Onucanue AONOJTHUTENBHBIX MaTepUaIoB U 000pyA0BaHUS, HEOOXOTUMBIX
JUTSL BBITTOJIHEHUS POBEPOYHBIX 3aaHul (npu Heobxooumocmu).

Jns pemienust 3agad otkpsiToro tuna (I1K3), TecToBbIX 3amaHuii CTyneHTY
paspeniaeTcsi UCIOIb30BaHUE KAJIbKYJISATOPA; IPOrpaMM JUIsl pabOThI € 3JIEKTPOHHBIMU
TabnuuamMu s 00paOOTKH, aHANIM3a M BU3yaJIU3allMU JAHHBIX; CPEIbl pa3pabOTKU
Jupyter Notebook.

6. @opMbI MPOMEKYTOUHOI aTTeCTALIMU, KPUTEPUHU U IIKAJIA OLleHUBAHMNS,
THIIOBbIE OLICHOYHBIC MATEPHAJIbI 110 JUCHUILINHE

6.1. IIlpoMexyTouyHast aTTecTaIysi IpOBOAUTCS B (hopMe 3ayeTa.
3ayer MpPOBOAUTCA B BUAE KOMIIBIOTEPHOTO TECTUPOBAHUS C BBIIIOJIHEHUEM
MPAaKTUYECKUX 3aJlaHhil C Y4YEeTOM pPE3YyJbTaTOB MPEAbIAYLIEr0 KOHTPOJA C
ucnoib3oBanuem DO/JOT.

6.2. TunoBbI€ OIIEHOYHBIE MaTEPHUAIIBI IPOMEKYTOUHON aTTECTALINH.

Bonpocwol 015 noocomosku k 3auemy:

1. CpaBuutenbHbIi ananu3 Python, R. O0mas xapakTepuctuka sizbika Python.
Cpena pa3pabotku. [Tnarpopma Anaconda.

2. OcHOBBI cUHTakcuca si3bika. llepeMeHHble, KitoueBble ciioBa. OCHOBBI
porpaMMUPOBaHUs Ha sA3bike Python.

3. Tunsl nanHpIX. OYHKIMOHATBHOCTD AJi1 padOThI C JTaHHBIMHU. Y CTaHOBKA
NIAKETOB HAYYHBIX BhIUUCIIeHUH Ha Python. Ycranoska Keras.

4. OcHOBHBIE METOJIbI pa0bOTHI C JAHHBIMU C HCITOJIb30BaHKe Pandas.

5. Pemienne 3amau ananuza aaHHblX. [loHsiTue Tenzopa. Ckamnsipbl, BEKTOPHI,
MaTpHIbl, TEH30pPbl TPETHEIO0 U BBICUIEIO paHroB. BpeMmeHHble psAAbl WU

24



nocienoBatenbHocTU. M300pakenus. Onepanuuu HajJ, TEH30PAMH.

6. OpeiimBopk Keras. bubimmoreka TensorFlow

7. IlocraHoBKa 3adad KiacTepHoro aHaimsa. OmnpeneneHue KiaacTepa.
[TapameTpsl k1actepa. Mepbl 011M30CTH. METPUKH KIaCTEPHOTO aHAIU3A.

8. bazoBbie anropuTmbl Kiactepuzanuu. Hepapxuueckas KiacTepu3allus.
JlennorpaMmel.

9. Meron k-cpegnux. Ilonstue 1uenTtpouga. Ilpoduiu  kmacTepos.
B3auMocCBs3b KJIACTEPHOTO0 M PErpecCUOHHOrO aHanu3a. KinacTepHbld aHaIu3 Ha
Python.

10. ®opmynupoBka 3aaaun kiaccupukanuu. KnaccuduxanmoHnuslii aHamms ¢
oOyuenueM. JlepeBbsi pemieHui. AJNTOPUTMBI MOCTPOCHHS JEPEBHEB PEIICHUH.
Metonbl u anroputmbl noctpoenus aepeBbeB. Anroputm CART. Onpenenenue
IPEKpaLIEHUs IOCTPOEHUS IepeBa KilacCU(PUKAIIH.

11. AucamOIieBbIe METOIBI MAIIMHHOTO 00yueHus. AnroputM Random Forest.

12. Knacrepusanus. Merona K-Oymxaimx coceien.

13. Omnenka kavecTBa 3amad KjiaaccUpuKamuu. TaOiauma COmpsHKEHHOCTH.
[Tonsitue gwyBcTBUTENBHOCTH U crienuuuHocT. ROC-kpuBast. OmmulKu nepBoro u
BTOPOTO pOJia MPH PEIICHUN 337a4 KJIacCU(PUKALINU.

14. TlonsiTrie HEMPOHHOM ceTU. APXUTEKTypa HEHPOHHOMN CETH.

15. OcHoBBI MaIMHHOTO 00y4YeHUs. OleHKa MOJIeIei MAaITMHHOTO O0y4YeHHUS.
TpeHupoBoUHbIE, TPOBEPOUYHBIE U KOHTPOJIbHBIE JaHHbIE. AJITOPUTMBI OOYyUEHUS.
OyHKIUA HOTEPb.

16. MexaHu3M HEHpOHHBIX ceTell Ha ocHOBe oOydeHus. OOpaTHoOe
pacrpocTpaHeHUE OIINOKHU.

17. Pemienrie 3amay  KiacCU(PUKAIIMU, PETPECCUM, TMPOTHOZUPOBAHUS C
ITOMOIIBIO HEMPOHHBIX CETEN.

18. TlonsiTHie MOBEPXHOCTHOTO M TIIy00oKOoTr0 00y4ueHus. ['mybokoe oOyueHue B
TEXHOJIOTHSIX KOMIIBIOTEPHOTO 3PEHHUSL.

19. CeprouHble HEHpOHHBIE CETH JUIsl PEUICHHUs 3aJady paclo3HaBaHUS
00pazos.

20. CBepTOUHBIC HEWPOHHBIE CETH JUIS PEIICHUS 3a1ad JICTCKTUPOBAHUS U
CEerMeHTallu U300pKECHUH.

21. O6paboTka 1 GuIAbTpaLUU U300pAXKEHUHN C HUCIOIb30BaHUEM OUOIMOTEK
Python.

22. T'nmybokoe oOyueHue AJisi TEKCTa U MOCIeI0BaTeIbHOCTEeH. PekyppeHTHbIe
ueriponnsie cetu. Ciou LSTM, GRU.

23. CBepTouHbIe HEWPOHHBIE ceTU. [ 'eHepaTuBHOE TITyOOKOe 00yUYEeHHE.

3auer Mo:KeT OBITH NIPOBeeH B TecToBOI popme B LMS Moodle.
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Tunoswie 3a0anus 0ua 3a4ema.

1. Co3nanue pyHKUMII U KIACCOB

CozpaiiTe QyHKIHIO, KOTOpasi peliaeT CUCTEMY alreOpanvyecKuX ypaBHEHUU
METOJIOB 00paTHOM (DYHKIMHU, €Clii ONpeAeNTuTeNIb MaTpUIIbl HE paBeH Hymo. B
IPOTUBHOM CJIy4ya€ BBIJIAETCS COOOIEHHUE O TOM, YTO CHUCTEMA YpaBHEHUU He
onpeneneHa. [IpoBeputsh pelieHre Ha HECKOJIbKUX BapUAHTAX UCXOAHBIX JTAHHBIX.
CpaBHHUTH € pe3yJIbTATAMU PELICHUS, IOJyYEHHBIMU BPYYHYIO.

[Toctpoiite uepapxuio KiaccoB «ABTOMOOWIb». B wuepapxuio Kiaccos
BKJIFOUUThH KJIACCBHl: TPY30BbIE ABTOMOOWJIM; JIETKOBBIE AaBTOMOOWJIM, TOHOYHbBIE
aBTOMOOMJIM, TpaHCHOPT. B Kilacc JIETKOBBIX aBTOMOOWJIEH BKIIIOUUTH KIIACCHI:
celaH, JMMY3UH, KyIle, XeT4yOeK, yHuBepcas, (yproH, MUKpoaBTOOyc. 3ajaTh
aTpuOyThl «MOJEIIb», «TOJ BBIMYCKa». 3aJaThb CBOMCTBA W METOJbI JUJISl CEJaHa.
Co3nath 3K3eMILISIPBI CelaHa

2. UHcmomp3oBaHWE pA3MHYHBIX METOAOB KIACCU(PUKAIMKN ITO3BOJIICT
MOJIYYUTh CIEIYIONIUE TaOIUIIBI CONPSIAKEHHOCTH.
Metona IMHEHHOTO AUCKPUMHUHAHTHOTO aHAJIN3a

69535 442

4546 477

Merton k Ommkaimux coceaeit mpu k=9
69938 39

4973 50

Jlorucrruueckas perpeccus

69770 207

5005 18

MeToj ONOpHBIX BEKTOPOB

69882 103
4890 125

Bri6path mydimii MeTO 10 TTOKa3aTelto precission
5. METOJ ONOPHBIX BEKTOPOB
6. Merton k-Ommkaiimmx coceneit
7. JOTUCTUYECKas perpeccus
8. JIMHEWHBIN TUCKPUMHUHAHTHBIN aHAIN3

3. MHcnonp3oBaHne pa3aM4HBIX METOJOB KJIAaCCU(PUKAIMKU TO3BOJIIET
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MOJTYYUTh CIICYIONINE TaOIUIIBl CONPSKEHHOCTH.
Meton IMHEMHOTO AUCKPUMHUHAHTHOTO aHAJIN3a

69535 442
477

Merton k 6mmxkaimmx coceaeit mpu k=9
69938 39

4973 50

Jloructuueckas perpeccus

69770 207
5005 18

Metoa OnOpHBIX BEKTOPOB

69882 103
4890 125

Br10paTh JIydiuii MeTo I 1o oKa3aTellto accuracy:
6) METO/I OTIOPHBIX BEKTOPOB
7) Meton K-Onmxaiimx coceaei
8) JorucTrueckas perpeccus
9) NIMHEHHBIN TUCKPUMUHAHTHBIA aHAJIN3
10) nepeBbs perieHui

4. WccnenoBath OJIOKHOT MO MpEICKa3aHUIO IIEHbI HA HEJABUKUMOCTH Ha
ocHOBe HaOopa realstate.ipynb

5. B pesynbrate pemenus 3amaud kiaccuukanuu ¢ nomoimbio Orange
METOJIOM JIEPEBHEB PEUICHUH MMOTyYeHa MaTPHIIA
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:i Confusion Matrix - O X

Tree Show: |Mumber of instances ~ ~

Iris-setosa Iris-versicolor Iris-virginica b
Iris-setosa 10 0 0 10

Iris-versicolor 0 17 0 17

Actual

Iris-virginica 0 3 15 18

3 10 20 15 45

Qutput %

Predictions [_] Prababilities

Apply Automatically Select Correct Select Misclassfied Clear selection

CRERNES

HaHHaH MaTpula IIOJY4YCHA IIPH IIPOBCPKE KauCCTBa KHaCCI/I(bI/IKaTOpa C
IIOMOIIIBIO TECTOBOU BLI60pKI/I. OHpGIIGJII/ITB 3HadyeHue nokasarens AC. OTeer JaTb
C TOYHOCTBIO JO ABYX 3HAKOB IIOCJIC 3amsaTou

6.3. Kputepun u mkaia oueHuBanus Ha ocHoBe bPC.
Kpumepuu u 6annvnas wikana onpedensiromes npenooasamenem

KPUTEPUM OLIEHNUBAHUA PE3VIJIBTAT B
BAJIJIAX
lan nonnwiii, 6 102uteckoll noc1e008amenbHOCMU Pa36ePHYmMblll 40

omeem Ha NOCMABLEHHbLIL BONPOC, 20€ OH NPOOEMOHCIMPUPOBAIL
3HAHUSL NPeOMema 8 NOJIHOM 00beMe YUeOHOU NPOcPaMMbl,
00CMamo4HO 271y00K0 0CMbICIUBAE OUCYUNTIUHY),
CamocmosmenvHo, U uciepnviéarouje omeedaem Ha
OONONHUMENbHBLE BONPOCDL, NPUBOOUM COOCMBEHHBLE NPUMEPDL NO
npobiemamuke NOCMABIEHHO20 B0NPOCA, PEUUl NPEONOHNCEHHble
npakmuyeckue 3a0anus 6e3 ouubox

an pazseprymulil omeem Ha NOCMABIEHHbBI 8ONPOC, 20e CIMYOeHMm 30-39
oemoncmpupyem 3HaHus, npuobpemennbie Ha IeKYUOHHBIX U
CEMUHAPCKUX 3AHAMUAX, A MAKHCe NOTYUEeHHbLE NOCPEOCEOM
u3yueHus: 00A3amenbHblX YUeOHbIX Mamepuanos no Kypcy, oaem
ap2yMeHmuposanHvie Omeemyl, NPUEOOUN NPUMEPDL, 8 omeeme
npucymcmeyem c60000Hoe 61a0eHue MOHON0SUYECKOU peyblo,
Jl02UYHOCMb U nocredogamenvhocms omeema. OOHAKoO
oonyckaemcs HemouHocmy 8 omeeme. Pewun npednoscennvie
npakmuiecKue 3a0aHus ¢ HebONbUUMU HEMOYHOCHAMU.

Jan omeem, ceudemenbcmayiowuti 8 OCHOBHOM O 3HAHUU NPOYECCO8 20-29
uzyuaemou OUCYUNIUHbL, OMIULAIOUULCS HEOOCMATOYHOU
2NYOUHOU U NOTHOMOU PACKPLIMUSL MEMbl, 3HAHUEM OCHOBHBIX
80NPOCO8 Meopul, clabo cHhopMUPOBAHHBIMU HABBIKAMU AHATU3A
AGNEHULL, NPOYECCO8, HeOOCMAMOYHbIM YMEHUEM 0a8amb
apeymMenmupo8aHuvle Omeemvl U NPUEOOUMb NPUMepbL,
HeOd0CmMamouHo c80000HBIM 81A0EHUEM MOHOLOSUYECKOU Peublo,
JIOCUHHOCIBIO U NOCTIe008AMENLHOCbIO omeema. JJonyckaemcst
HEeCKONbKO OWUOOK 68 COOEPAHCAHUU OMBEMA U PeUuleHUU
APAKMUYecKUx 3a0anull.
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Han omeem, komopwiii codepaircum psio cepbe3HbLX HeMmOoYHOCmel,
O0OHAPYIHCUBAIOWULL HE3HAHUE NPOYECCO8 UZYUACMOU NPEOMEMHO
obaacmu, OMAUYAIOWUNICS He2TYOOKUM pACKpbImuem membl,
He3HAHUeM OCHOBHBIX BONPOCO8 MEOPUU, HeCHOPMUPOBAHHBIMU
HABLIKAMU AHAU3A 8NEeHULL, NPOYECCO8, HeyMeHuem 0aeams
apeymMenmupo8anuvle omeenol, CiadbiM 81a0eHuem
MOHOIO2UYECKOLL Peublo, OMCYMCmeuem 102UUHOCHU U
nociedosamenvHocmu. Bvioovl nosepxnocmuwl. Pewenue
NPAKmMu4ecKux 3a0aHutli He 8bINOJHEHO, m.e. CYyOeHm He CNOCobeH
omeemums Ha BONPOCHL 0Adice NPU OONOIHUMENbHBIX HABOOAUIUX
gonpocax npenodagamelis

0-19

6.4. Onucanue AONOJHUTENIBHBIX MaTeprUaIoB U 000pyA0BaHUS, HEOOXOIUMBIX
JUTSL BBITIOJTHEHHS IIPOBEPOYHBIX 3aaHull (npu Heobxooumocmu).

Jns pemienns 3ana4 otkpbitoro tuna (I[1K3, ITN3), TecToBBIX 3a1aHUM CTYJEHTY
paspeniaeTcs UCIOIb30BaHUE KaJIbKYJIATOPA; IPOrpaMM JIsl pabOThI € JIEKTPOHHBIMU
TabnuuamMu s o0paOOTKHM, aHalW3a U BH3yalM3alluu JaHHbIX. [ moctpoeHwus
WHTEJUIEKT-KapThl 1 MOJEJIEH B PA3IMYHBIX HOTAIUSAX CTYEHTY MOKHO HCIIOJIb30BATh
1100011 COOTBETCTBYIOLIUI OHJIAWH-UHCTPYMEHT.

7. MeTouuqecm/Ie MaTepuaJbl 110 OCBOCHHUIO TUCIHUIIJINHDbI

JUis  u3ydeHHs OCHOBHBIX BONPOCOB 00Opa3oBaTENIbHOM MPOrpaMMbl
HEO00XO0MMO KOHCIIEKTUPOBATh MaTepHallbl JEKUUMN, pabOTaTh C PEKOMEHJOBAaHHOMN
IpernojaBaTesieM JMTEepaTypod, a Takke pecypcaMd  HH(DOpPMaMOHHO-
TEIeKOMMYHUKaMOHHON cetn «MHTepHer». Jlns mnpuoOpeTeHus: HaBBIKOB
aKTUBHOTO UCIOJIb30BaHUS 3HAHUM MOJIE3HO 00CYXAAaTh MJIAHOBBIE U BO3HUKAIOLINE
BOIPOCHI, a TAKXKE pelIaeMble 3a/1a4l Ha MPAKTUUECKUX 3aHATUIX. UTOOBI Jerye u
IIPOYHEE YCBOWTH MaTepHall CJIEAyeT MOCTOSHHO HCIOJIb30BaTh KOHKPETHBIE
IPUMEPDI, CPABHEHUS U3 YK€ MOTYUYEHHBIX 00JIacTEel HayK.

JIist 3aKperyieHusl M3y4eHHOro MaTepHalia JaHbl BOMPOCHI MO KaXKI0M Teme
JUCUUIUIMHBI, HA KOTOPBIE CIIEYET CAMOCTOSITEIbHO HAUTH OTBETHI.

BaxkHoil cocTaBHOW 4YacThi0 Y4eOHOTO TIpoIlecca B By3€ SIBISIOTCS
npakTuyeckue 3aHaTus. [IpakTuueckue 3aHATHS MPOBOASTCS TJIABHBIM 00pa30M 110
JUCUUIUIMHAM, TPeOYIOUUM 3aKpEIUIeHUs] HAaBBIKOB PEIICHMs 3a]a4, 1 TTOMOTaroT
CTYAECHTaM TJTy0Xe yCBOUTH YYEOHBIN MaTepual, MpHoOpecTH YMEHUS! IPUMEHSTh
IPUHLIUIIBI CHCTEMHOTO MOJIX0/1a K PELICHUIO pa3HOOOpa3HbIX 3a/1a4, ONpenesaTh U
OLICHMBATh PECYPCHI U CYLIECTBYIOIINE OrPAaHUYEHUS PA3HOTO POJA IPOEKTOB.

[Ipy  moaroroBke K  NPAKTHUYECKUM  3aHATUSAM  HEOOXOAMMO
IPOAHAIM3UPOBATh KOHCHEKT JIEKLUWH, O3HAKOMUTBCA C PEKOMEHJIOBaHHOMN
JUTEPATYPOA MO COOTBETCTBYIOLIEH TEME, OCYLIECTBUTHh IOArOTOBKY IO
PEKOMEHJIOBaHHbIM B paboyell mporpamMmme BoOMpocaM Hjisi OOCYKIIEHUS TEMBI,
BBITIOJIHUTD JJOMAIlIHEE 3a/1aHue (TP HEOOXOIMMOCTH).

Heo6xoaumMo mOMHHUTB, YTO Ha JEKUHUU OOBIYHO PACCMATpPUBAETCS HE BECH
MaTepua, a TOJIbKO ero yactb. OcTallbHasi €ro 4acTh BOCIHOJIHAETCS B MpoOILEcce
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CaMOCTOSITENIbHOM paboTel. B cBA3m ¢ atuM paboTa C pPEKOMEHIOBAHHOM
autepaTtypoit o0s3arensHa. Ocoboe BHUMaHKE MTPU 3TOM HE00X01uMO 00paTUTh Ha
COJIEp>)KaHUE OCHOBHBIX MOJIOKEHUH U BBIBOJOB, OOBSICHEHUE SIBIICHUIN U (PaKTOB,
YSCHEHME TMPAKTUYECKOrO0 IPUJIOKEHHUS PACCMATPUBAEMBIX TEOPETUYECKUX
BOIpocoB. B mporecce 3Toil pabOThI CTYJEHT JOJDKEH CTPEMUTHCS MOHSATh U
3aIIOMHUTH OCHOBHBIE ITIOJIOKEHMS PacCMATPUBAEMOIO0 Marepuala, IPUMEDHI,
MOSICHSIOIIME €ro, a TakKe pa3o0paThCsi B WILIIOCTPATMBHOM Martepuane. B
IPOLECCE TMOATOTOBKM K 3aHATUSAM pPEKOMEHJYETCS B3aUMHOE OOCYXJCHHE
MaTepuaia, BO BpeMsi KOTOPOTO 3aKpEIISIOTCS 3HAHUS, a TakXke MpHoOpeTaercs
IIPaKTUKA B U3JIO)KCHUM M PA3bsICHEHUU IOJYYCHHBIX 3HAHMIM, Pa3BUBACTCS PEYb.
[Tpu HE0OX0AUMOCTH ClIeyeT 00palaThCs 3a KOHCYJIbTAlMEH K ITpenojaBaTelto (B
TOM 4YHUCJIE O 3JIEKTpOHHOW moute). [lnaHupys KoHCynbTanuio, HE0OXOIUMO
XOpOLIO MpPOJyMaTh BOIPOCH], KOTOpbIE TPEOYIOT pa3bsCHEHMs. 3aKaHUYUBATh
MOJTOTOBKY CJIEIYET COCTABICHUEM IJIaHA (KOHCIEKTA) [0 U3y4YaeMOMY MaTepHary
(Bompocy). DTO MO3BOJIAET COCTABUTh KOHIEHTPUPOBAHHOE, CKATOE NPE/ICTABIICHUE
[0 M3y4YaeMbIM BONPOCAM. 3alMCH HMMEIOT NEPBOCTEIIEHHOE 3HAYEHUE JUIA
CaMOCTOATENBbHON palboThl CTyAEHTOB. OHHM TOMOTAIOT TOHSTh MOCTPOCHHE
M3y4aeMOTr0 MaTepuaia, BBIACIUTb OCHOBHBIE TIOJIOKEHHUS, IPOCIEAUTD UX JIOTUKY.
Kpome Toro, BeaeHue 3anuceil cnocoOCTBYET MPEBPAILCHUIO YTEHHS B aKTUBHBIN
npolecc, MOOUIIU3YET, HApSAAy CO 3PUTEIbHON, U MOTOPHYIO MmamsTh. CienyeT
IIOMHUTh: y CTYACHTA, CHUCTEMAaTUYECKU BEAYLIEro 3alllMCH, CO31aeTCs CBOU
VHAMBUIYAJIbHBIN (OHJ METOJIMYECKUX MATEpHaNIOB JJii OBICTPOro MOBTOPEHUS
U3YYEHHBIX BOIPOCOB, JIsl MOOMJIN3AllMY HAKOTUIEHHBIX 3HaHUI. OCOOEHHO Ba)KHbI
Y TTOJIE3HBI 3aIMCH TOT 1A, KOTAa B HUX HAXOJAT OTPAKEHHUE MBICIIN, BOSHUKILIUE ITPU
CaMOCTOSITENILHOU padoTe.

[Tocne wm3ydeHuss 0a30BbIX TE€M Kypca MNPOBOJIUTCS TEKYIIUH KOHTPOJIb
3HAHUW CTYJEHTOB B BHUJE ONPOCAa WIM NMUCBMEHHOTO TECTUPOBAHUsA. THIIOBBIE
TECTHl M 3aJaHUS MO TEMaM JUCLHUIUIMHBI MPUBEIAEHBI B CIEHHAIBHOM paslelie
JAHHOM pabouei MporpaMMel.

[loaroroBka K TEKyHIEMY W IPOMEXKYTOYHOMY KOHTPOJIIO MPEANOJIAraet
U3y4YeHUE TMPEACTaBICHHBIX BOMPOCOB K 3adery, pabdoTy Haja TecTaMu,
NPEICTABICHHBIMA B JIaHHOM pabouell mporpaMmMe, BBINOJHEHUE CEMECTPOBOM
MPOEKTHOM pabOThI O MPUMEHEHHIO CUCTEMHOTO MOJIX0/1a U METOAOB CUCTEMHOTO
aHaM3a K BHIOPAHHOW CHUCTEME.

Pabora B ManbpIXx rpynmax — 3TO OJHa W3 CaMblX MOMYJSAPHBIX (opM
IPOBEJCHUS 3aHSATHH, TaK KaKk OHa JaeT BceM oOydaromuMmcs (B TOM 4YHCIE U
CTECHUTEJIbHBIM) BO3MOXHOCTh Y4acTBOBaTh B pabOTe, MPaKTUKOBATh HaBBIKH
COTPYIHUYECTBA, MEXKIUYHOCTHOTO OOIIEHUS (B YaCTHOCTH, YMEHHE aKTHUBHO
CIIyIlIaTh, BEIpabaThIBaTh 00IIIee MHEHHE, pa3peliaTh BOZHUKAOIINE PA3HOTIIACHS).
[ens nanHOM GOpMBI IPOBENECHUS 3aHATUN: MPOJAEMOHCTPUPOBATH CXOACTBO WIIU
pasnuyus ONpeAesICHHbIX SBJICHUN, BEIpa0OTATh CTPATETUIO UK pa3padoTaTh IIaH,
BBISICHUTH OTHOLIEHUE PA3JIMYHBIX TPYINI YYACTHUKOB K OJHOMY U TOMY XK€
Bomnpocy. B xone 3Toil paGoThl AOMOIMHUTEBHO PEIIAIOTCs CIENYIOUIMe 3ajaya:
pa3BUTHE HABBHIKOB OOIIEHUS W B3aUMOJACHCTBUS B Tpynne, (opMHpPOBaHUE
LEHHOCTHO-OPUEHTALIMOHHOTO €UHCTBA TPYIIbI, MOOUIPEHHEe K THOKOW CMeHe
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COLIMAJIBHBIX POJIEH B 3aBUCUMOCTH OT CUTYyaIlUH.

['pynna cTyeHTOB AEIUTCS HA HECKOJIbKO MalibIX rpynil. KoaudyecTBo rpynim
OTIPEICISIETCS. YHMCIIOM TBOPUYECKHMX 3aJlaHWid, KOTOphIE OYyIyT OOCYXIaThCS B
npoiiecce 3aHsaTus. Manbie rpynmnbl GOPMUPYIOTCS TUOO 1O KEITAHUIO CTYACHTOB,
anb0 TO0 POACTBEHHON TemaTuke sl oOcyxkneHus. Kaxkmas wmamas rpyrmma
00CYy>KJaeT TBOPUYECKOE 3a/IaHKE B TEUCHUE OTBEACHHOTO BpeMeHn. OCHOBHOM 3Tarl
— TpoBeleHHE OOCYXJEHHUS TBOPYECKOIO 3aJaHuA. 3aCIyIIMBAIOTCS CYXKICHMS,
npeajiaraeMble KaXKJ10i Majoi rpymniou o TBopyeckomy 3aaanuto. [IpenogaBarens
JTAeT OIEHOYHOE CYXJCHHE W pabdoTe MajbIX TPYI, MO PEUICHUIO TBOPUYECKHUX
3aJlaHui, U 3PHEKTUBHOCTH NPEIOKEHHBIX MTyTeH pelleHusl.

B kauwecTtBe camocTOsITENBHOM palbOThl  CTyACHTAaMHU  BBIIOJIHIETCS
cemMecTpoBasi paboTa 1o MPUMEHEHUIO0 CUCTEMHOTO MTOIX0/1a U METO/I0B CUCTEMHOTO
aHanM3a K BBIOpAaHHON cucCTeMe IO BceM TemaM. PekoMmeHmyeTcsi BbIOpaTh
OpraHU3alMOHHO-TEXHUYECKYIO cucTeMy. [lepen BrimoHeHHEeM 3a/1aHusi o Teme 1
BBIOpaHHYIO CHCTEMY HEOOXOJMMO coTrjlacoBaTh ¢ nmpemnojaBareneMm. [lpu
BBITIOJTHEHUU 3aJaHuUi 10 TeMaM MOTYT MCIOJIb30BAaThCSl MPECTABICHHbBIC
CTYICHTOM MaTepualibl MO MPEAbIAYIIUM TeMaM. BBINOJHEHHAsT ceMecTpoBas
paboTa TpEeACTaBIACTCS CTYJACHTOM Ha OTKPBITOM 3alIUTe Ha MPOMEKYTOUHOU
aTTECTallUH.

8. YueOHas quTepaTypa U pecypchbl HHPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHO M
cetu UHTEpHET

8.1. OcHoBHas JuTEpaTypa

1. AnernunoBa, A. A. IHTenneKTyallbHbI aHAIU3 OOJBIINX JAHHBIX : y4EOHOE
nocodbue / A. A. Aneraunosa, M. III. Mypta3una. - HoBocubupck : U3g-so HI'TY,
2023. - 66 c. - ISBN 978-5-7782-4899-1. - Tekct : snextponHbii. - URL:
https://znanium.ru/catalog/product/2246179 (nara oopamenus: 21.08.2026).

2. l'adapos, ®@. M. Heiiponnsie cetu B PyTorch : yueGHoe mocobue / ®@. M.
["adapos, A. ®. I'miemssinoB. - Kazans : Kazanckuit degepanbHblil YHUBEPCHUTET,
2024. - 106 C. - Tekct : AIEKTPOHHBII. - URL:
https://znanium.ru/catalog/product/2173433 (nata o6pamenus: 21.08.2026).

8.2. JlononHUTENBHAS TUTEPATYpA

1. Mammnnaoe o0yuenue ¢ PyTorch u Scikit-Learn — M: ®onuanT, 2024 — 688 c.

2. AnekceeB 1. C., lllekounxun O. B. TexHomornu MHTEIIEKTYaATbHOTO aHAIN3a
JNaHHbIX: yueOHuk 11t By30B — CI16.: Jlans, 2024 — 176 c.

3. Kocnukos C. H., 3onkun A. JI., Axmanymun @. P., Ypycosa A. b., Manosa H.
H., IMockpsikoB M. A., BepOunkuii P. A. OcHOBb aHanM3a JaHHBIX U
MHTEJUIEKTYalIbHbIE CUCTEMBI: yueOHoe nocodue st By3oB - CII6.: Jlanb, 2025.
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—176c.
4. banaxesnu K., Maccapon JI. Kuura Kagge. MammnHnoe oOyueHue u
aHanu3 naHHeIX — bXB, 2024 — 448 c.
5. Hukonenko C. MammuaHoe o0yuerue. Ocaosbl — CII6.: ITutep, 2025 — 608

6. Hunn T. Marematuka as data science, 2024 — Sprint Book, 352 c.

7. Hunecen  DitnmH.  [lpakTudeckwii  aHaiM3  BPEMEHHBIX  PSIOB:
MIPOTHO3UPOBAHUE CO CTATUCTUKON 1 MamuHHOE 00yueHue. —M.: OO0 JlnanekTuka
— 2021544 c.

8. [Ipocuz JI. IlpuknagHoe wmammHHOE OOY4YeHHE U HCKYCCTBEHHBIH
WHTEJUIEKT 17151 MHXKeHepoB — Anuct, 2024 — 432 c.

9. TeobGanpn O. MamHHOe 00ydeHHE IS aOCOJIOTHBIX HOBUYKOB —M.:

bom6opa, 2024 — 208 c.

8.3.HopMmaTuBHbIE IPABOBBIC JOKYMEHTHI U MHAS MTpaBoOBas UH(popMaIus

He HCIIOJIB3YIOTCA

8.4 HNuTepHeT-pecypcenl

1. DnexTpoHHO-00pa3oBaTeIbHBIE PECYPChl Ha caifTe HayyHOU Oubnuorexku C3NY
PAHXwul'C

2. http:/Inwipa.ru

3. DIeKTpOHHbIE YUYEOHUKU DIEKTPOHHO-OMOmmoTeuHoir cuctemsl (DbC)
«AnoOyke» http://www.nwapa.spb.ru/index.php?page_id=76

4. DNeKTpOHHBIE YUYEOHUKH HIEKTPOHHO-OMOMuoTeunot cuctemsl (DBC)
«JIanp»

5. http://lwww.nwapa.spb.ru/index.php?page_id=76

6. DneKkTpoHHbIE YYEOHHKH dJIEKTPOHHO-OMOmmoreuHoii cuctemsl (DbC)
«IPRbooks»

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

8. DNeKTpOHHbIE YYEOHHKH JJIEKTPOHHO-OuOIMoTeunoit cucrembl (DbC)
«fOpaiim»

9. http://www.nwapa.spb.ru/index.php?page_id=76

10. HayuyHo-nipakTHY€CKHE CTaThU 110 3KOHOMHKE U uHAHCAM DJIEKTPOHHOM
oubnuorexu U] «I'peOeHHUKOBY

11. http://www.nwapa.spb.ru/index.php?page_id=76

12. Cratbu U3 )KypHaAJIOB U CTaTUCTHYEeCKUX u3gaHuil McT-Beio

13. http://www.nwapa.spb.ru/index.php?page_id=76
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14. AHrnos3pIYHBIE pecypcei EBSCO  Publishing:  nmoctyn
MYJIBTHIUCIUIUTMHAPHBIM TOJTHOTEKCTOBBIM 0a3aM JaHHBIX Pa3IUYHBIX MHUPOBBIX
U3JIaTeNIbCTB 1O OW3HECy, JKOHOMHKe, (HUHaHCAM, OYyXTaJaTepCKOMYy Y4YeTy,
T'YMaHHUTAPHBIM H €CTECTBEHHBIM 00J1aCTsIM 3HAHUH, pedepaTaM U MOJTHBIM TEKCTaM
nyOJMUKaIKi U3 HAyYHBIX U HAYYHO—TIOMYJISIPHBIX KYPHAJIOB.

15. Emerald eJournals Premier - kpymHeiiiee MHpPOBOE H3IATEILCTBO,
CHEIUATN3UPYIOIIEeCs Ha SJEKTPOHHBIX KypHaIax U 06a3ax JaHHBIX 110 SKOHOMUKE
U MEHEJHKMEHTY.

16. CoumanpHas CeTh CIEUUATUCTOB MO 00pabOTKe NaHHBIX U MAIIUHHOMY
00y4YeHUI0, CUCTEMa OPTaHU3aI[MH KOHKYPCOB I10 UCCIEA0BAHUIO JTaHHBIX.

17. http://www.kaggle.com

18. ConmanpHasi ceTh CIEUUATUCTOB MO 00pabOTKE JAaHHBIX U MAIIUHHOMY
O0Oy4eHHIO, CUCTEMa OPTaHU3allMK KOHKYPCOB 10 UCCIEAOBAHUIO JaHHBIX.

19. http://www.roboflow.com

20. MnTepakTuBHas o0auHas cpesa mporpaMmupoBanus komnanuu Google.

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

22. OdunmanbHbIi caliT cpelbl mporpaMMUpoBaHus Ha si3bikax Python u R,
BKJIIOUAIOIIasi Ha0Op TMOMyJISPHBIX CBOOOJHBIX OUOIUMOTEK, OOBEAMHEHHBIX
npoOieMaTUKaMHi HayKd O JTJAaHHBIX M MAaIIMHHOTO 00y4YeHus: Anaconda.

23. https://www.anaconda.com

24. BO3MOXHO HCITIOJIb30BaHUE, KPOME BBIIICIEPEUUCICHHBIX PECYPCOB, U
JIPYTUX AJIEKTPOHHBIX pecypcoB ceTu HTepHeT.

9. MarepuanbHoO-TexHHYecKasi 6a3a, HHGOPMALMOHHbIE TEXHOJIOTHH,
NPorpaMMHoe odecnevyeHre H HH(pOPMalHOHHbIE CIIPABOYHbIEC
CHCTEMbI

No Haumenosaunue
n/m

1. | Cnenmanu3upoBaHHbBIC 3aJIbI JIJIs1 TPOBEICHUS JICKIIHH, OCHAIIIEHHBIE
MEPCOHATBHBIM KOMIBIOTEPOM/HOYTOYKOM M MYJBTUMETUNHBIM
IPOEKTOPOM

2. | Aynutopun ¥ KOMITBIOTEPHBIE KJIACChI, 000PYTI0BaHHBIE TIOCATIOYHBIMU
MeCTaMU U MEePCOHATBHBIMU KOMIIBIOTEPAMU C BbIX0JI0M B IHTEpHET AJis
POBEJICHHUS MPAKTUYECKUX 3aHATHM

3. | [Taker MS Office 2016 niu HOBee, cpeaa Anaconda (Jupyter Lab,
Jupyter Notebook), R

4. | «MTC Jlunk» — poccuiickas miatdopma st OHJIaiH-KOMMYHUKAITUN 1
COBMECTHOM paboThI KoMaH[ ; «SHmekc TeneMocT» — cepBHC IS
BHUJIeOKOH(DepeHiuit ot Anaekca; SA-meccenmkep

5. | Texunueckue cpeacTBa OOYUECHHS: TIEPCOHATBHBIE KOMITBIOTEPHI;
IporpaMMHbBIE€ CPEJICTBA, 00ECIIEUUBAIOIINE MPOCMOTP BUI€0(DAMIIOB B
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dopmarax AVI, MPEG-4, DivX, RMVB, WMV nporpammsI aist
paboThI C STIEKTPOHHBIMH TAOIUIIAMU T 00paOOTKH, aHAIIN3A U
BU3YaJIH3aI[MH TaHHBIX; COOTBETCTBYIONINE OHIANH-UHCTPYMEHTBI JIsI
MOCTPOCHHUS MHTEIICKT-KapPThl M MOJIENICH B PA3IMYHBIX HOTAIUSIX

Hayuanas 6ubnmorteka (B T.4. 2JIEKTPOHHBIE HHPOPMAIIMOHHBIE PECYPChI
Hay4YHOU OUOJIMOTEKH)

CJO Axkamemun https://Ims.ranepa.ru/
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