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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs 110 AUCHMIIIMHE, COOTHECEHHBIX €
NJIAHUPYEMBbIMH Pe3y/1bTATAMH OCBOCHHUS IPOIPAMMBbI

I[I/ICHI/IHJ'II/IHa <<HHTCJ'IJ'I€KTyaJ'IBHBII71 aHaJIu3 JaHHBbIX, TCEKCTOB H H306pa)KCHHI>i»
o0ecIeynBacT OBJIaZICHUC CIICAYIOIIMMU KOMIICTCHIIUAMM:

Ta6muma 1
Kon HaumenoBanue Konx HaumenoBanue JTara
KOMIIETEHIIMNA | KOMIIETCHIIMU JTama OCBOEHHUS | OCBOECHHUS KOMIIETEHIIHHU
KOMIICTCHIUH
IIKC-2 IIKC-2.1 Crocoben HCITOJIB30BaTh
Crniocoben 000CHOBBIBATH COBPEMEHHBIE METO/BbI,
MTOIXO/IbI, UCIIOIb3yEeMbIC B uH(pOpMaITMOHHBIC
Ou3Hec-aHaIm3e, TEXHOJIOTUU, TPOTPAMMHBIN
PYKOBOAWTH U YIPABIATH UHCTPYMEHTapuil B o0beMe,
OM3HEC-aHAIN30M c HEOOXOAMMOM JIJIsi PelIeHUs
HCIIO0Ib30BaHUEM 3a71a4 OM3HEC-aHAIUTHKH,
nH(POPMALTMOHHO- UCIIOJIb30BaTh
KOMMYHHUKAIIUOHHBIX AHIVIOS3bIYHYIO
TEXHOJIOTUH JIOKYMEHTAIIHIO i
CIIPAaBOYHBIC CHCTEMBbI

B pesynmprare 0CBOCHHS AMCUUIUIMHBI Y MaruCTPaHTOB JIOJDKHBI OBITH C(HOPMUpPOBAHBI
KOMIICTCHIUU:

Tabmuna 2
OTO/TD Kox JTana Pesynbrarer 00y4ueHus
(pu HaymuMH podcTaHgapTa)) | OCBOCHUS
npoeccHOHAIbHbIC ICHCTBUS KOMITCTCHLIMH
Ynpasienue ousnec- | [IKC-2.1 Ha ypoBHE 3HaHMUH:
aHAJIU30M 3uars:
- METO/IbI aHAJIM3a JAHHBIX U MAIIMHHOTO O0YYeHUS;
- BO3MOXKHOCTH HPOrPaMMHBIX cpencTs
CTaTHCTHYECKOH OOpabOTKM W HWHTEIUIEKTYaJbHOTO aHak3a
JIAHHBIX
Ha ypOBHE YMEHHSI:

YMmerh:

- NPUMEHATh  MPOTPAMMHBIE  CPENCTBA  aHAJIM3a
JTAHHBIX, MOAJICPKKU IPUHATUS PELICHUN;

Baagern:

COBpEMEHHBIMU MH()POKOMMYHUKAIIMOHHBIMHU
TEXHOJIOTUSIMU;

2.00bemM U MeCcTO TUCHUILIHHBI B cTpykType OIl BO
O0beM TUCHHMITHHBI
OO011ast TPYI0€MKOCTh AUCLUIUIMHBI COCTABIISIET 2 3a4eTHbIE eIMHUIIBI /72 Yaca.

Tab6muma 3

Ounas popma

Bun pabotst TpynoeMkocThb
(akag/acTp.gachn)

O01Iasi TPYA0EMKOCTh 72/54

KonTakTHasi pa6oTa ¢ mpenoaaBartejieM 32/24




Jlexiuu 16/12
[IpaxkTuyeckue 3aHATHS 16/12
JlaGoparopHble 3aHsTHS

CamocrosiTeJibHAsA padoTa 40/30
KonTpons

@DopMbl TEKyIIEro KOHTPOJIs Pedepar, YO, T
dopmMa MPOMEKYTOUHOI aTTeCTANMH 3auet

MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Juctunnuna «VHTenneKkTyalbHbld aHAIU3 JaHHBIX, TEKCTOB U M300pakeHU» OTHOCUTCS
K yactd, (opMuUpyeMoOil ydyacTHUKaMH OO0pa3zoBaTelbHBIX OTHOWEeHHH. IlpenomaBanue
JUCIUIUIMHBL OMHUpaeTcs Ha JUCHUIUIMHBI MporpaMMbl OakanaBpuara «IDKOHOMETpPHUKay,
«Ananmu3 nmanHbix», «Teopus BeposTHOCTEH», «Maremaruueckass CTaTUCTUKa», a TAaKXKe Ha
muctumiael b1.B.02  «Maremarudeckue MeETOAbl CTaTUCTHUYECKOW 00paboOTKM W aHamu3a
nanubixy», DOTH.02 «lIpeackazarenpHasi aHAIWTHKA», H3y4aeMble B TIIEPBOM CEMECTpE.
JucnuninHa u3y4aercsi BO BTOPOM CEMECTPE MEPBOTro rojia 00ydeHusl.

B cBor0 ouepenp oHa co31aET HEOOXOAMMBIE MTPEAIOCHUTKHU JIJIs1 OCBOCHHUS ITPOTPAMM TaKUX
nucuuiuing, kak b1.0.07 «AHanutuyeckas noaaepxka npuHatus pemenuii», b1.B.01 «Ananuz
Y BU3YyaJIU3alMsl TaHHBIX).

JucuuniuHa 3akiIafblBaeT TEOPETUYECKUH U METONOJIOTHYECKUH (yHIAMEHT JUIs
OBJIaJICHUs] yMEHUsM U HaBbikaMu B xoie b2.0.01(VY) «lIpoekTHo-aHanInTHUYECKas! IPAKTUKA» U
b2.0.02 (H) «Hayuno-uccnegoBarenbckas padboTa.

3HaHUsA, YMEHHUS W HABBIKH, MOJYYEHHBIC MPU M3YyYECHUU TUCUUTUIMHBI, UCIOJIB3YIOTCS
CTY[IEHTaMH MPU BIMOJIHEHNUHN BBIMTYCKHBIX KBAIH()UKAIIMOHHBIX padoT.

3.Conep:xanue M CTPYKTYpPa JMCHUIIIHHBI

Ne ni/m HaumeHoBaHue Tem O0beM TMCUMIJIMHBI, Yac. Dopma
Bcero KonTakTHas padora Cp TeKyllero
o0yuarommxcsi ¢ KOHTPOJIS
npernoaaBareaeM ycneBaemMocT
10 BUAAM y4eOHBIX 3aHATHH ¥,
J 3 KCP CPO CII | npoMexyTo4
HOM
aTrecTanun®
*%
OCHOBHI T1yOO0KOTO
00yJeHusI.
Tema 1 | Maremaruueckue 10 4 4 8 YO/3an/T
OCHOBBI HENPOHHBIX

ceTen

MamwuaHOE  00yueHue

Tema 2 #a Python 14 4 4 10 YO/3an/T
HeliponHsle cetu Ha

Tema 3 Python 12 4 4 10 YO/3an
I'mybokoe oOyuenue u

Tema4 | HEHPOHHBIC ceTu. 4 4 12 VO/3ax
AHam3  TEKCTOB |
n300pakeHU I

IIpomesxyTouHas aTTecTanus 2% 3ager
Bcero (akaz./acTp. yachl): 72/54 16/12 16/12 2/1,5 | 40/30 |
Ipumeuanue:

2* - KOHCYJBTAIWsI, HE BXOJAINAs B OO 00bEeM JUCIUILTHHEL

Hcnonb3yembie COKpaIlICHUS:

JI — 3aHATHS TEKIMOHHOTO THTA (JIEKITUN U WHBIE yueOHbIe 3aHATHS, TIPEAyCMaTPUBAIOIINE
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MIPEUMYIIECTBEHHYIO Mepeady yueOHoH HHPOPMAaLUY MearorndeCKUMH paOOTHUKAMK OpraHU3aluy U (UIIH)
JIUIIaMU, TTPUBJIEKaeMBbIMHU OPTaHU3aIMel K pean3alii 00pa3oBaTelbHBIX MPOrPaMM Ha UHBIX YCIOBHSIX,
oOydJaroimumcs) ;

[13 — npakTuyeckue 3aHsThs (BUABI 3aHATHS CEMUHAPCKOTO THITA 32 UCKIIOUCHUEM J1a00paTOpPHBIX padoT) ;
KCP — uanuBrnyanpaas pabota 00y4Jarommxcst ¢ e1arorndecKuMi pabOTHIKAMH OPTaHU3AINH U (HITH)
JIUIIaMU, TPUBJIEKaeMbIMH OpTaHU3aIMel K pean3aliy 00pa3oBaTelIbHBIX IPOTrPaMM Ha MHBIX YCIOBUSX (B
TOM YHCJIC WHIUBUYaIbHBIC KOHCYIBTAIUN) ;

CP — camocTosiTenbHas paboTa, OCymecTBIsIeMas 6e3 y9acTHsl eJarornIecKuX padOTHUKOB OpTaHU3AINH U
(urmu) M, IPUBJIEKAEMBIX OPTaHU3AIKEH K pealin3aiui 00pa3oBaTeIbHBIX POrPaMM Ha HHBIX YCIIOBHUSX;
CII — camonpoBepka;

CPO — camocTosTenbHas padora 00ydaromerocs

koHTpOobHBIE PadoTs! (K), ompoc (O), Tectuposanue (T)

Coaep:xanue JTUCHUINIMHBI
Tema 1. OcHOBBI IITy0OKOTO 00yueHHsI. Maremarnieckre OCHOBBI HEHPOHHBIX CeTei

CpaBuutenbhbiii anann3 Phyton, R. OOmas xapakrepuctuka sizbika Python. Cpena
paszpabotku. Ilmarpopma Anaconda. OCHOBBI CHHTaKcuca si3bika. [lepeMEHHBIC, KITFOYEBBIC
cioBa. OcHOBBI porpaMmupoBaHus Ha s3bike Python. Tumnbl ganHbIX. OYHKIIMOHATBEHOCTD AJIS
paboThl C JaHHBIMH. YCTaHOBKAa I1aKETOB HAyYHBIX BbIUMCIeHWd Ha Python. VYcranoska
Keras.TensorFlow. [IpencraBnenue nanHbIX Ui HEHPOHHBIX ceTeil. TeH30pbl HyleBOro, MepBoo,
BTOPOTO, TPETHEr0 U BBICHIMX NOPSAAKOB. MaHMIyIupoBaHUE TEH30paMH C MOMOILIbI0 Numpy.
Onepanuu Hag TeH3zopamu. [lonsarue rpaguenta. CToxacTUYECKUil TpagueHT.

Tema 2. MammHHoe o0yuyeHue Ha Python

ITocranoBka 3amau kinactepHoro aHanusa. Onpenenenue kinactepa. [lapamerpsl knacrepa.
Mepnr  O6mu3zoctr. MeTpuKM KJIacTepHOTo aHaiu3a. ba3oBble anrOpPUTMBI  KJIACTEPU3AIINH.
Hepapxuueckas kinactepuszanus. Jlennorpammel. Meron K-cpennux. llonarue nentpouna.
[Tpodunu kiactepoB. B3auMOCBsI3b KIIACTEPHOTO W PErPECCHOHHOrO aHaiau3a. KiacTepHblid
aHanu3 Ha Python.

Kanonunueckuit ananus. Koppensunonnass wmarpuna. KoapduuueHTsl KaHOHMUYECKON
Koppensauuud. Mepbl H30BITOYHOCTH TNepeMEeHHBIX. OCHOBHBIE MOJIOXKEHUS METO/a aHalu3a
miaBHBIX KoMnoHeHT. [lonsitue ¢axropa. Marpuna ¢akTtopHelx Harpy3ok. OCHOBHOE
COOTHOLIEHHE METOAA IVIABHBIX KOMIIOHEHT.  OuneHka aMcrnepcuu OTKiIMKa. Kpurepuit
«kamMeHHMCTON ochimu». OCHOBHBIE MOJIOKEHUS MeToja (axkTopHOro aHanuza. OpraHuzanus
peleHus 3a1a4d peayKINK JaHHBIX (TpoenrpoBanus) Ha Python.

®opmynupoBka 3aaaun kiaccupukanuu. KrnaccudukannoHHbI aHanmu3 ¢ 0OydyeHHEM.
JepeBbst pemieHui. ANTOPUTMBI NOCTPOEHHS JEPEBBEB pEIIEHUH. MeEToabl U aJrOpUTMBbI
noctpoennst nepeBbeB. AnroputM CART. Omnpenenenue mnpekpamieHus MOCTPOEHUS JiepeBa
knaccupukanuu. Jloructuyeckas perpeccus. CpaBHEHHE PE3yJAbTaTOB  KJIACCHU(pHUKAIUU
pasTuYHBIMH MeToaamMu. Meton k-Ommkaiimx cocenei.

Onenka kadecTBa 3adad kiaccuukanuu. Tabmuma conpspkeHHOCTH. [loHsTHE
qyBCTBUTENBHOCTH M crieruduunoctd. ROC-kpuBas. OmmOKy MepBoro U BTOPOrO poja Ipu
pEIIeHNH 3a1a4d Ki1acCuPpuKaum.

Tema 4. Heiiponnsbie cetn Ha Python
IlonsiTne HEMPOHHOM ceTH. ApPXHUTEKTypa HEWpOHHOW ceTh. (OCHOBBI MAIIMHHOTO
oOyuenusi. OneHka Mopene MamMHHOTO oOydeHus. TpeHHpPOBOYHBIE, MPOBEPOUYHBIE U

KOHTPOJIbHBIC JaHHBIE. ANTOPUTMBI 00y4eHHs. DyHKIUA moTeps. MexaHn3M HEMPOHHBIX CeTel
Ha ocHOBe oOyueHus. OOpaTHOe pacmpocTpaHeHue omuOKu. Pemenue 3amad kinaccuukamnuu,

5



perpeccuu, MPOrHO3UPOBAHUS C TTIOMOIIBIO HEMPOHHBIX CETEM.
Tema 5. I'lny0okoe o0yueHue U HeHPOHHBbIE CETH. AHAJIN3 TEKCTOB 1 U300pakeHN

[ToHATHE TOBEPXHOCTHOTO M TIyOOKOro oOyuyeHus. CBEpTOYHBIE HEWPOHHBIE CETH.
Omnepanus cBepteiBanus. [1labmonsr cBepTku. Onepanust max pooling, padding.. ApxuTekTypa
CBEpTOUHBIX ceTel. [yOokoe oOyueHHe B TEXHOJOTHAX KOMIIBIOTEPHOTO 3peHusi. Pemienue
3aJjauyd paclo3HaBaHUs PYKOMHCHOIO TEKCTa Ha OCHOBE HaOopa naHHbIX Mnist. OOyueHue u
MpPOBEpPKa CBEPTOYHBIX HEUPOHHBIX  ceTeil. [nmyOokoe oOydeHue Uit TEKCTa U
nocnenoBarenbHocTeil. Pabora ¢ Texcramu. Ilpsimoe koaupoBaHHE CJIOB U CHMBOJIOB.
Toxenuzanus. JlarenTHo-ceManTuueckuit aHanus. TF-IDF. N-rpammel. Memok cinoB. BekropHoe
npenacrasienue ciioB. Cioit embedding. Pekyppentnsie Heiiponnbie cetu. Ciiom LSTM, GRU.
CBepTouHbBIE HEUPOHHBIE ceTH. [ eHepaTHBHOE TITyOOKOE O0y4deHHE.

4.MartepuaJjbl TEKyLIero KOHTPOJIA yclieBaeMocTH o0ydarommxcs 1 GoH/
OLICHOYHBIX CPEACTB NPOMEKYTOYHOM aTTecTalliy 110 AUCUMILINHE

4.1. @opMbl W MeTOAbI TEKYNIEr0 KOHTPOJISA YCIEeBAeMOCTH OOy4aloIMXcsi |
NMPOMEKYTOYHOM aTTeCTAlMH.
B Xoae peanmam/m O CIHUIIIINHBI I/ICHOJII)?,YIOTC?I CJIGIIYIOIIII/Ie MECTOObI TGKYHICFO KOHTpOJI?I
YCIIeBAEMOCTH O0YYArOIINXCS:

Tabmuna 4.1
Tema (pazmern) @DOpMBI TEKYLIETO KOHTPOIIS yCIEBAEMOCTH
Tema 1. OCEIOBI)I rﬂy601<0{0 o0yueHusi. MareMaTnueckue VO/3aw/T
OCHOBBI HCUPOHHBIX CETCU
Tema 2. MamunaHoe 00yuenue Ha Python YO/3an/T
Tema 3. Heifponnsie cetu Ha Python YO/3an
Tema 4. I'mybokoe oOyueHue 1 HEHPOHHBIE CETU. AHAITU3 YO/3an

TEKCTOB M N300pakeHui

4.1.23a4yeT NpPOBOAUTCS MO UTOraM TeKYLIEro KOHTPOJISI
HpI/I BBICTABJICHUU 3a4€Ta YYUTBIBACTCA AKTHMBHOCTH MArMCTPAHTOB B TCUCHUC 3&H$[TPII>1,
BBINIOJIHEHUE 33/1a4, PEIIAEMBIX B XOZ€ 3aHATHUM.

4. 2. MarepunaJjbl TeKyliero KOHTPOJIsi yCIIeBaeMOCTH 00y4aroIMXCsl.
Tunosbie OLeHOYHBIE MaTepHaJIbI 10 Teme 1
3aganus no teme 1
3aganue 1.
Ha si3pike Python moctponts Tabnuiy clioyKeHus 10 aHAJIOTHUH ¢ TaOIHUIIEH YMHOXKECHUS
3aganue?.
[TocTpouts aAuarpamMmbl PyHKIMHA B Pa3HBIX CTHIISIX.
3aganue 3. Moayab numpy
CrenepupoBarh M0OCIE10BaTEIbHOCTh PABHOMEPHO PACHPEIEICHHBIX CIIy4alHbIX YHUCE, B
muanazone ot 0 mo 10. Pasmep nmocnenoBarenbHocTH 100. AHAJIOTMYHO CreHEpPHUPOBATh €Ile
OJIHY TOCJIEN0BAaTEIbHOCTh LENbIX 4Mcel, B auanazoHe or 0 no 20 taxxe cocrosiyro u3 100
gucen. Mcnone3ys ¢dyaknmio linspace() creHepupoBarh mocienoBarenbHOCTh U3 100 yucrne,
3akimoueHHyt0o oT 0 mo 10. Hcnone3ys omeparop mukia for m urteparop i chopMHUpOBaTh
nocinenoBarenbHOCTh U3 100 dncen ot -1 mo 9. IlocTpouThs TOYEUHBIE, TUHEHWHBIE TUArPAMMBbI
JUISL TIOJTYYE€HHBIX MIOCIIE0BATEIBHOCTEN.
[TocTpouTh MaTpUuHyIO JuarpamMmy, HUCHOJb3ysd CTWiIb matlab. 3amaBarh maHenu c
nomolsio subplot. [IpuMeHuTH cpecTBa yrpaBaeHus LIBETOM, TUIIOM JINHUH, MapKepaMu.

3ananue 4. MoayJab pandas
3arpy3uTh Habop gaHHBIX. Daiin TaHHBIX XpaHUTCS B moodle.
sp500=pd.read_csv(filepath_or buffer="cneunduxamnms daiina",sep=",,
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usecols=['Symbol','Sector',' Price','Book Value'],
index col="Symbol')

sp500.head()

[TpoBecTn ananus (aiina.

C nomorpio Metoaa iloc oto6pazuts Tonsko 10,20,30,40,50, 60 u 70 smeMeHTsI

OT06pa3uTh TOJIBKO MEPBBIE /1Ba CTOJIONA HAOOPa JaHHBIX

C nomomrsio Merona sample BeIOpaTh 20 kKaMnaHui.

3ananue 5. Co3naHue PyHKIUI U KJIACCOB

Co3paiite (hyHKIHIO, KOTOpasi ~ pEIIAeT CUCTEMY aireOpanyecKux ypaBHEHHUH METOIOB
o0paTHOM (YHKLMHU, €ClIM ONpeNeNIMuTeNIb MaTpullbl HE PaBeH Hyl0. B mpoTuBHOM citydae
BBIJIa€TCS COOOIEHUE O TOM, YTO CHCTEMa ypaBHEHUH He ompeneneHa. [IpoBepuTh pemnieHne Ha
HECKOJIBKMX BapHaHTaX MCXOAHBIX JaHHbIX. CpaBHUTH € Pe3ylbTaTaMM PELICHUs, OIy4eHHbIMU
BPY4YHYIO.

[TocTpoiiTe nepapxuro KJIaccoB «ABTOMOOMIIb». B Mepapxuio Kj1acCOB BKJIIOYMTH KJIACCHI:
Ipy30Bbl€ aBTOMOOWJIM; JIETKOBBIE aBTOMOOWJIM, TOHOYHBIE aBTOMOOMWIM, TpaHcHopT. B kmacc
JIETKOBBIX aBTOMOOWJIEH BKJIIOYHTBH KJIACChl: Ce/laH, JIMMY3HMH, KyIle, XeTuOek, yHuBepcal,
¢dypron, MukpoaBTOOyc. 3amarh aTpuOyTHI «MOJENB», «TOJA BBITYCKa». 3alaTb CBOWCTBA M
MeTojibl i cenana. Co3aaTh SK3eMILISIPhI ceaHa

TunoBbie BONpockI AJisi onpoca no teme 1

1. [aiite onpenenenue ten3opa. [Ilpuseaure npuMepsl TEH30pOB

2. Onepanuu HaJl TEH30paMu?

3. Kak MOXHO Tpe/icTaBUTh B BUJIE TEH30POB BPEMEHHBIC PSIIIBI U U300paXKeHUs?

4. [lonstue «riiybokoe oOyueHue». CooTHecuTe MEXIYy COOONW TOHATHUS «IITYyOOKOe
00y4eHHe», «MAIIMHHOE 00YUYEHHEY, «MCKYCCTBEHHBIN HHTEIUICKT.

S. [Touemy mmy6okoe oOydeHHe NOTydniIo pa3BUTHE B MTOCIEAHNE TObI?.

6. Monyne Numpy, [IpencraBnenne TeH30poB B JaHHOM MoOayJe?

HazoBute QpeliMopkH, KOTOPBIE UCTIONB3YIOTCS IPU MMOCTPOSHUN HEUPOHHBIX CETEeH TITyOO0KOTo
0o0y4deHus.
7. Jaiite o011yI0 XapaKTepUCTHKY s3bIka Python, TUTIBI TaHHBIX SI3BIKA.

Tect
1. metoabl padoThI CO CIUCKAMH

[TocTaBbTe COOTBETCTBHE MEXKIY METOAAMU M PE3ylbTaTaMH MX MPUMEHEHUs, €CITH HMCXOTHBIN
CITMCOK UMEET BU/I
ex—['a',2,'is',34.2]

1. ex.nsert(3,2)

2. ex.append(2)

3. ex.append(2)

ex.reverse()

BapI/IaHTBI OTBCTAa
[‘a’,2,’is’,2,34.2]
[‘a’,2,’is’, 34.2,2]
[2,34.2,8°,2,°a’]

2. KOpPTEXKH
UeM OTIIMYAIOTCSl CHUCKU OT KOPTEXKEn?
1. HU4YeM KpoMme Ha3BaHUS U 0003HAYCHHI
2. KOPTeX M3MEHSEM, CITUCOK -HET



3. KOpTEXK HEe U3MEHsIEM, CITUCOK U3MEHSIEM
4. >IeMEHTHI KOpTeka MOT'YT OBITh TOJIBKO OJHOTO THUIIA
5. KOPTEX - 3TO UePAPXUUECKUN CITUCOK
3. Kopre:xu. UTo U3 HUKeNePeYUCJIeHHOT0 OTHOCUTCS K KopTe:kam?
1.(1,2,4,5)
2.[2,3,4]
3.{'a"1,'v":3}
4 'cortege'
5.1,2,3
4.,  Cnucok. Kakoii cnucok OyaeT HameyaTaH Ha SKpaHe NMPH BbINOJIHEHUH CKPpUNTa?
users = ["Tom", "Bob", "Alice", "Sam", "Bill"]
users.sort()
users.reverse()

print(users)
1. ['Tom', 'Sam', 'Bob', 'Bill', 'Alice']
2. ['Alice','Bill',/Bob','Sam',"Tom']
3. ['Alice','Bill','Bob','Sam',"Tom']
4. ['Bill','Sam','Alice','Bob','Tom']
5. Oymer oToOpakaThCs MyCTOM CIIUCOK

S.cniucok. Uto Oyner Hanme4aTaHo Ha IKpaHe B pe3yJibTaTe BbINOJHEHUS] CKPUIITA:

a=[1,2,4]

a[2] =3

print(a)
1. 1,24
2. 1,2
3. 1,22
4. 1,223
5 1,23

6.4ncJ10 J1eMeHTOB cnucka. Kakue u3 nepeynciieHHbIX BbIPAsKeHHI €C031a1yT CIUCOK POBHO
U3 Tpex 3J1eMEeHTOB?

print(‘a b c'.split())

print(list(range(3)))

print(‘asd'.split())

print(‘a=",1,2,3)

print(‘a=",1,2,'3")

asrLONE

7. Uapexc cnncka. CUCOK 321aH nepevrcaeHueM 21eMEeHTOB
#enucku

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

print(numbers[-3])

Yro Oyner HaredaTaHo Ha IKpaHe?

8.Cpe3bl cTpoku. Uro BepHer cpe3 'pandas'[-2:]. IIpu orBere He 3a0biBaiiTe yKa3bIBaTh
KABBIYKH



9. cpe3nl cTpoku. Kakoii pesyabrar Beipaxenuss 'numpy'[:3]*2? Ilpu orBeTe He 3a0bIBaTH
YKa3bIBATh OIMHAPHBbIE KABBIYKH

10.x1uHa ciioBaps. Yemy paBHa JUIMHA CJI0OBAPS, MIOJIY4EeHHOI'0 M3 CIIUCKA
users_list = [
["+111123455", "Tom"],
["+384767557", "Bob"],
["+958758767", "Alice"]
]
users_dict = dict(users_list)
11. MeTox o0bennHenus ciaosapeii. Umerrces 1Ba cioBaps
d={a"1,"v" 2}
d1={'c"1"+79217071104','d":'+79263111423"}
[TpucoenuHMUTE K IEPBOMY CIIOBApIO BTOPOM C MOMOILBIO METO/1a pabOThI CO CIOBAPS

Kiroun:

1 2 3 4 5 6 7 8 9 10 11

1-1,2-2,3-3 3 1,3 1 5 1,2 5 ‘as’ | ‘numnum’ 3 d.update(dl)

TunoBble OlleHOYHbIE MATEPUAJIBI 10 TeMe 2
3amanuda mo teme 2

3anaume 1. M3mepsrorcs 13 xapakTepUCTHK XUMUYECKOTO cocTaBa BuHa. HeoOxomumo mo
3HAYEHUSM UMEIOIUXCS IEPEMEHHBIX ONpPEeAeTUTh TUIl BUHA.

Nmerotes naHHble 0 Tpex coprax BuHa. CopT BMHA yka3aH B Tpex crojiOuax kimacc 1,
kinacc 2 u kimacc 3. Ecniu B mepBom cronOiie (kimacc 3) CTOMT €AMHMIA, TO HAONIOIEHUE
COOTBETCTBYET BHUJy BUHA TPETHETO THIA, €CJIM BO BTOPOM CTOJIOLE (Kjacc 2) CTOMT €AMHUIIA,
TO HAOJIOIEHHWE COOTBETCTBYET BHJY BMHA BTOPOIO THIIA, €CIU B TpeThbeM cTojlue (kiacc 1)
CTOUT €/IMHHIA, TO HAOIIOJEHHE COOTBETCTBYET BHMIY BHHA IEpBOro Tuma. Takum obpazom,
CTOJIOIBI TyOIUPYIOT APYT IpyTa.

Criucok nepeMeHHbIX

1) Alcohol (coneprxanue ankoross)

2) Malic acid (s16104Has KuCnOTA)

3) Ash (3oma)

4) Alcalinity of ash

5) Magnesium (Maruuit)

6) Total phenols (obmiee conepkanue eHomna (kapOOIOBOH KUCIOTHI))
7) Flavanoids (apomarnyeckue BEIIECTBA)
8) Nonflavanoid phenols

9) Proanthocyanins

10) Color intensity (MHTEHCUBHOCTH IIBETA)
11) Hue (oxpacka? kpacutenu?)

12) OD280/0OD315 of diluted wines

13) Proline (mponun)

Yucno Habmogenuii — 178

Yucno nepeMeHHBIX — 13, Bce M3MEpEHbI B KOJTUYECTBEHHOM (HETPEPHIBHOW) IITKAJIE.

Uctounuk 3agaun: UCI Machine learning Database

ftp://ftp.ics.uci.edu/pub/machine-learning-databases/wine

OO0cyxenue 3a1a4u:

ftp://ftp.ics.uci.edu/pub/machine-learning-databases/wine

3ananme 2. Vmetorcs nannble peditunra Global Firepower, koTopblif ocHOBaH Ha Oonee
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ftp://ftp.ics.uci.edu/pub/machine-learning-databases/wine

gem 50 dakropax, 4ToObl onpenenuth oneHky Powerlndex (Pwrlndx) manuoii cTpansl. [laHHBIC
B35ThI M3 HAOOPOB MaHHBIX kaggle

[lpuBenennas mpu pacuere pedTHHra (opmyna IMO3BOISET Oojiee MENKHM, HO Ooiee
TEXHOJIOTMUECKH  Pa3BUTBIM CTpaHaM KOHKYpHpOBaTb C Oosiee  KpPYIHBIMH, MEHee
pa3BuThIMU. Monudukaropsl (B Buge 00HYcoB M mTpadoB) N00ABIAIOTCA U AabHEHIIEro
yTOUHEHUs crnucka. HekoTopble MyHKThI, KOTOpbIE COOMIOACHBI B OTHOLIEHUHM OKOHYATEIbHOIO
peuTHHra:

- PaHXHMPOBAHUE HE MPOCTO 3aBUCUT OT OOIIEr0 KOJUYECTBA OPYX U, JOCTYIMHOIO Kakoii-
au00 OAHOM CTpaHe, a CKOpee COCpPEIOTOYEHO Ha pa3HoOoOpa3suM OpYXKHs B Hpeaenax
KOJIMYECTBA, 4TOOBl OOECHeUYMUTh JIydLIMi OajaHC JOCTYNHBIX OIHEBBIX MOIIHOCTEH (T. €.,
Hanpumep, 100 TpanabIIMKOB HE COOTBETCTBYET CTPAaTETMYECKONM M TaKTHMUECKOM LieHHocTH 10
ABHAHOCIIAM);

- siZepHBIE 3amachkl He NMPUHUMAIOTCS BO BHHMAaHUE, HO IpU3HAHHBIE/ TOA03pEBaEeMbIC
sJIepHBIE I€P’KaBbI [10Jy4YaroT OOHYC;

- reorpaduyeckue (HakTopel, JTOTUCTHYECKAss THOKOCTh, MPUPOTHBIE PECYPCHl U MECTHas
IPOMBIIIIJIEHHOCTb BIMSIIOT HA OKOHYATEJIbHbIN pEeHTHHT;

- IOCTYIHBIE TPYAOBBIE PECYPCHI SBIAIOTCS KIIIOU4EBBIM (pakTopom; CTpaHbl ¢ OOIBIIMM
HaceJICHUEM, KaK IPaBuJIo, BhIILE;

- CTpaHbl, HE HMEIOIIHNE BBIXOJa K MOPIO, «HE HaKa3aHbI» 32 OTCYTCTBHE BOEHHO-MOPCKOTO
¢yioTa; MOpCKHE JepXkaBbl «HAKa3bIBAIOTCA» IPU pacueTe peHTHHra u3-3a OTCYTCTBUS
pa3HooOpa3us B UMEIOMINXCS MOPCKUX aKTHBAX;

- anbsgHcel HATO nonywatoT HeOombIIoi OGOHYC 3a TeopeTHdeckuil oOMeH pecypcami,
BO3MO)KHYIO OpTaHHU3ALNI0 KOATHIINH;

- HbIHEIIIHEee IOJUTUYECKOE/BOGHHOE PYKOBOJCTBO, MX IHOJMTUKA, POJb HE NMPUHUMAETCA
BO BHUMAaHHE.

Ha 2017 rom B 06a3y mannbix GFP Bxomut B o00meit cimoxHoctu 133 cTpaHsbl.
(http://www.globalfirepower.com/countries-listing.asp).

Pemnte 3amauy KJIacTEpHOro aHajiM3a METOAOM HEPapXUYECKOW KiIacTepusaluu U
metonoM k-cpemnux. IIpu pemieHnn 3amadu MpONYIIEHHBIC JTAaHHBIE 3aMEHSATh MenuaHou. Jlis
BBISIBJICHHSI TPOMYIIEHHBIX TaHHBIX UCIOIb30BaTh OMOINOTEKY mice.

B ananusupyemom Habope nmeercs 47 arpuOyToB, EPBbIE ABa U3 KOTOPHIX CUMBOJIBHBIE.
Tpetuit aTpuOyT — paHr CTpaHbl MOJyYaeTCs MyTeM aHallu3a BCeX OCTaNbHBIX. [103TOMY NaHHBII
PEUTHHT HE CIelyeT YIUTHIBATh NP PEIICHUH 33 a4H.

3ananme 3. Jlanbl ganHble yueOHOro Habopa «TuTaHMK» pelmnTh 3a/1auy Kiaccu(uKauu
paznmuuHbiMH  MeTogamu. CpaBHHTH pe3yabrarsl Kiaccupukanuw. JIns pemieHus 3agadu
UCIIONIb30BaTh (aiin train.csv. [Ipu pemeHnn 3a1auu UCHOIb30BATh CIEAYIONINE aTPUOYTHI

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

Jlnist BbI/IENIEHUsT HYKHBIX NPU3HAKOB UCIIOJIB30BaTh ONEpAlMI0 KOHKATEeHAllWU, HAllpUMep
dat[,c(2,3,4,6,9)]

Jis mpoBepku KadecTBa KJIAcCU(UKAIMM HCIOJIB30BaTh TECTOBYI0 M OOYyYarOLIYIO
BbIOOpKHU. Pa3zmep BbIOOpPOK cnenareh paBHBIM. [Ipu mocTpoeHuu BBIOOPKH HCIIONB30BATH
¢bynkiuio sample.

[TocTpouTh TaONMIy COMPSDKEHHOCTH 10 pe3yJabTaTaM IIPOBEPKH KadecTBa pPadOTHI
KJIacCU(UKaTOpa Ha TECTOBOI BBIOOPKE.

3ananme 4. MccnenoBars OJOKHOT MO MPEACKAa3aHUIO 1IEHBl HA HEBUKMMOCTh Ha OCHOBE
Habopa JaHHBIX boston

https://colab.research.google.com/drive/1p9CGM890tVzN-gPFHpbfKmH-MItcuimD
TumnoBbie BONPOCHI VIS OIIPOCA MO Teme 2:

1. [aiite ompenenenue 3anaun kinaccupuxanuu. Kakume MeTonpl pemieHus 3ajadu
knaccupukanuu Bel 3Haere?

2. OcobOeHHOCTH penieHus 3a1a4d KiiacCuGpukanuu ¢ 00ydeHHeM.

3. JepeBbs knaccupuKaIM U UX CBOHCTBA.
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No ok

10.
11.
12.
13.
14.

15.

Tect

[IpuBenuTe npuMepsl AJITOPUTMBbI IOCTPOEHUS IEPEBBEB.

Kak onpenensiercst mpaBUiio OCTAHOBKHU IMOCTPOCHUS JepeBa’

Anroputm CART? [IpuBenute npuMep €ro HCHOIb30BAHUS.

Yro nonumaercs noj kinacrepom? Ha3oBute xapakrepucTuku kinacrepa. Yto takoe
«UEHTpOoUI» Kilactepa?.

Jaiite kimaccuuKaluo METO0B KiacTepHoro axainuza. [IpuBenure npumepsl UX
MPUMEHEHHS B IPAKTUYECKON KU3HH.

3ayeM HUCIOIb3YyITCs Mepbl Oim3ocTu? HazoBuTe MeTonsl onpeaeneHus OIU30CTH
MEXy KIacTepamH.

Korna npumensieTcst MeToa OM>KHEro cocena, fanbHero cocena? CpaBHUTE UX.
JlaiiTe XapakTepUCTUKY METPUK KJIACTEPHOI'O aHAJIA3A.

ITosicHuTe copepkaHue «IeHAOTPaMMbD» U OpraHU3alUIO €€ IPUMEHEHUS.

Uro nmonuMaeTcs moa npoduiaeM Kiacrepa.

Vcnonb30BaHUe CTaTUCTMYECKUX MAKETOB JUIS pELIeHHs 3ajad KJIaCTepHOIo
aHayu3a.

JlaiiTe XapakTepUCTUKY METOAA K-CPETHUX

1. Boi0op kiaaccudpurkaropa. Ucnosib3oBanue pa3jiddHbIX MeTOA0B KJaccu puKamuu
NO3BOJISIeT MOJYYHUTH CJIeayIomue Ta0JuIbl CONPSAKEHHOCTH.
MeTton TMHENHOr0 JUCKPUMHUHAHTHOTO aHaIu3a

9535

42

546

77

Merton k Ommkaiimux coceneit mpu k=9

9938

973

Jloructuyeckas perpeccus

9770

07

005

Meton OINOPHBIX BECKTOPOB

9882

03

890

25

Br16path myuminii MeTos o rmoka3aTelito precission
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METOJ] ONTIOPHBIX BEKTOPOB
MeTOoI K-Ommkalimmx cocenen
JIOTUCTUYECKAs perpeccus
JIMHEWHBINA JUCKPUMUHAHTHBIA aHAJIU3

2. Bblﬁ()p kiaaccuduxkaropa. Ucnonb3oBaHue pa3iuvyHbIX METOA0B KiIaccupukanmumn
MO3BOJISIET MOJYYHUTH CJIeAYIONIHe TA0IMIbI CONPAKEHHOCTH.

Meroa JIMHENHOTO JUCKPUMUHAHTHOTO aHau3a

Hwnh e

9535 |42

77

Merton k Gmmkaiimux coceneid mpu k=9

9938 B

973 B

Jloructuyeckas perpeccust

9770 |07

005 |8

Meton OIIOPHBIX BEKTOPOB

9882 03

890 |25

BriOpars nyumumii MeTo[ 1o mokasaTesro accuracy

1. merTox OMOPHBIX BEKTOPOB

2. metoa k-6imkaiimx coceneit

3. JIOTHCTHYeCKasl perpeccust

4. nuHeHbIl TUCKPUMHHAHTHBINA aHAJIN3

5. /lepeBbs pemienuii
3. IIpu pemieHun 3a1a4m KjaccuGuKkanuy Ha HA00pe JAHHBIX iris MOJy4eHO aepeBo
pelieHui
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Dedidi

ecision Tree iris $ Species
virginica
31 33 35
100%

virginica
00 49 51
659%

virginica
00 03 97
33%
Rattle 2021-AaHe-21 12:08:47 Viadimir

KakoBa BeposATHOCTh OIMOKM TpH KIacCH(UKAIMKM IIBETKA, €CJIH, JJIMHA JIeNecTKa
6ompiie 2, 6 cMm u Menbie 4,9 cm. OTBET JaTh ¢ TOYHOCTHIO JIO JIBYX 3HAKOB IOCJE 3amnsToil. B
KauecTBE pa3/IeUTells UCIIOIB30BaTh 3aISTYIO

setosa versicolor

.00 92 08
35%

1.00 .00 .00
31%

4.KayecTBo Ki1accupukaropa. Tadinuna conpsikeHHOCTH (MAaTPUIA yTAHULBI,
confusion matrix), mo;iyy4yeHHasi IpM NpoBepKe KayecTBa OMHAPHOro Kiaaccudukaropa,
HMeeT BUJ

34

D

CTpOKaMI/I MaTpulbl ABJIAIOTCA UCTUHHBIC 3HAYCHHUA TCCTUPYCMbBIX O6’beKTOB, a CTOJ'I6Ha -
pe3ynbTaThl TECTHPOBaHUA. UeMy paBHO 3HaueHHWE IOKa3zaTelsl TOYHOCTH Kiaccudukaropa
(precission)? OTBeT JaTh C TOYHOCTHIO JIO JIByX 3HAKOB MOCJIE 3aMsITON

5. KauectBo kiaccuduxkaropa. Tadiuua conpsizkeHHOCTH (MaTpula IyTAHUIBI,
confusion matrix), mojsy4yeHHasi IpH NPOBEepPKe KadecTBa OMHAPHOro KJjaccupuxaropa,
uMeeT BUJ

39

D

CrtpokaMu MaTpHUIIBI SBISIOTCS UCTUHHBIC 3HAYEHUS TECTUPYEMBIX OOBEKTOB, a CTOJIOMA -
pe3yabTarel TecTUpoBaHUsA. Yemy paBHa TOYHOCTH Kiaccudukaropa (recall)? Oteer nmath c
TOYHOCTBIO JIO JIByX 3HAKOB MOCJIE 3aIsITON

6. KauyectBo kinaccupukanun. B pesyabrare pemeHus 3aaadu Kiaaccupuxanum c
nomoubi0 Orange MeToOI0M [IepeBbeB PELICHUI M0Jy4YeHa MaTpuia
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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 Automatieally Select Correct Select Misclassified Clear Selection

2B |63

JlanHasi Marpuia IMONTy4YeHAa IMPU TPOBEPKE KadecTBa KIACCU(PUKATOpPA C ITOMOIIBIO
TecToBOM BbIOOpKHU. Omnpenenuts 3HaueHue nokasarens AC. OTBET AaTh ¢ TOYHOCTBHIO JI0 JIBYX
3HAKOB MOCJIE 3aIATON

7.Tadauua conpsizkennoctu (confusion matrix)
Tabnuua conpspkeHHOCTH (MaTpulla MyTaHUIBl, confusion matrix), MOJXy4YeHHas MpH
MIPOBEPKE KauyecTBa OMHAPHOTO KIACCH(PUKATOPA, UMEET BH/T

11

D
CTtpokamMu MaTpUIbl SBJISIOTCS UCTUHHBIE 3HAYEHUSI TECTUPYEMBIX 0OBEKTOB, a CTOJIOLA -
pe3yabTarel TecTupoBaHus. Yemy paBHa TOYHOCTH Kiaccudukaropa (accuracy)? OTBeT narh C

TOYHOCTBIO JI0 IBYX 3HAKOB MOCJIE 3aIIITOU
Kiroun:

1 2 3 4 5 6 7

2 4 0,08 0,76 0,71 0,93 0,68

Tunosble OLleHOYHBbIE MATEPHAJIbI 110 TeMe 3
3amanuda mo teme 3

3aganue 1. Pemmth 3amauy kiaccudukanuu OT3bIBOB K (UIbMaMm € HCHOJIB30BAaHUEM
dataset imdb. Ilpu pemenun 3amaun kiaccuukanuu HaOOp NAHHBIX B3ATh B Monyne keras.
3ajaqy pemuTh ¢ TOMOLIBIO TTOJHOCBA3HOM HEMPOHHON CETH, COCTOSLIEN M3 ABYX ypoBHeW. M3
50000 ot3biBoB Ha ¢uiabMbl 25000 0T3BIBOB B3ATH Kak oOydarome u 25000 kak
KOHTPOJIHMPYIOITHE 00pa3IIbl.

3aganue 2. Pemuth 3agauy KiaaccupuKauy KAPTHHOK HA OCHOBe HA0Opa JAaHHBIX
CIFAR-10 Jlaracer conepkut 60000 IBETHBIX dhoto 00BexToB 10 K1accoB
pazmepoM 32x32 nukcene.

https://colab.research.google.com/drive/1 SLoQPhvv-MYIIrNFP{v6y3y9eosubOrt

3ananue 3.Pemute 3amady knaccudukanuy Ha ocHOBe Habopa maHHbIX Dataset of 11,228
newswires from Reuters, labeled over 46 topics.

3ananme 4. Pemnts 3a1a4y aHanu3a TBUTTOB 10 TOHAJILHOCTU. [[71sl perieHus 3a1a4uu
UCIIONIb30BaTh Haboph! JaHHBIX 'wget https://www.dropbox.com/s/fnpg3z4bcnoktiv/positive.csv
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Iwget https://www.dropbox.com/s/r6u59ljhhjdg6j0/negative.csv

V Hac ecTh BBI60pKa n3 TBUTOB. HaMm m3BecTHA OMOIMOHAJIbHAas OKpacKa KaK10ro TBUuTa
u3 BbI60pKI/II IMMOJIOKUTCIIbHAA UJIKW OTpULIATCIIbHAA. 38.,/121‘13. COCTOUT B IIOCTPOCHUH MO/JICIIN,
KOTOpas 10 TEKCTY TBUTA IMPCACKA3bIBACT €I'0 SMOIMOHAJIBHYIO OKPACKY.

Knaccugukaiuio mo TOHaTbHOCTH HCIIOIB3YIOT B PEKOMEHIATENIbHBIX CHCTEMAaX, YTOOBI
MMOHATD, IOHPABUJIOCH JIX JIFOAAM Ka(be, KHHO, etc.

ITpu pemieHnu 3a1auy UCIOJIb30BATh OJIOKHOT
https://colab.research.google.com/drive/1zO1XINcSFw6ZdtkXCGA909IP60tZ4dbl#scroll To=
KvOWdHcUW@98

JlaHHBIH OJIOKHOT 3KIIOPTUPOBATH B B (haitn 61mokHOoTa *.ipynb. OTKpEITH (haiin B 6J10KHOTE
notebook Anaconda navigator.

Tunosbie BONPOCHI 1JIs1 ONIPOCa 110 Teme 3:

[TonsiTHE HEUPOHHOM CETH.

[IpuBenuTe npuMepsl apXUTEKTYpPbl HEUPOHHOM CETH.

JlaiiTe XapakTepuCTHKY IIEPLENITOPA.

Ha3oBute nmeHa y4eHbIX, ¢ KOTOPbIMU CBSI3aHA UCTOPUSI HEUPOHHBIX CETEH.

Jaiite xapaktepucTuky Helpona. [lpuBemure mnpumepbl (GYHKIUH aKTUBAIUA
HeWpoHa.

Uro Takoe ¢pyHkims aktuBar RELU?

Yro Takoe batch? CpaBaure nmonstus batch, uteparuu, 3moxu.

Uro npencrapisier co0oii mpodiaema rnepeoOdydeHuss HeUPOHHOU ceTh?

Yro Takoe 1000yueHne HeHpOHHOM ceTu?

arONE

©oN®

TunoBblie OLIEeHOYHBbIE MaTepHaJIbI 110 Teme 4
3amanuda mo teme 4

3ananme 1. Pemuth 3amavuy kimaccudukanuu OT3bIBOB K (PHIIBMaM C HCIOIb30BaHUEM
dataset imdb. Ilpu pemenun 3amaun kiaccuukanuu HaOOp NAHHBIX B3ATh B Monyne keras.
3aauy peuuTh ¢ MOMOUIbIO MOJIHOCBA3HOM HEHPOHHOM CeTH, cocToAIIeH U3 IByX ypoBHeH. U3
50000 or3biBoB Ha ¢uiabMbl 25000 o0T3BIBOB B3ATh Kak oOywaromme u 25000 xkax
KOHTPOJIUPYIOTHE 00pa3Iibl.

3apanue 2. Pemmth 3amauy kinaccuuUKalMUd KapTUHOK Ha OCHOBE HaOOpa JaHHBIX
MNIST. HyxHo pacro3Hars pyKOMMCHBIM TEKCT MO U300PAKEHUSM.

3ananme 3. CamocTosATENBHO paccMOTpeTh OIOKHOT Ha google colab. DkcmoprupoBars
610kHOT B notebook. 3amycTuts notebook ¢ momornipo Anaconda navigator.
https://colab.research.google.com/drive/1SLoQPhvv-
MY IIrNFPfv6y3y9eosubOrt#scroll To=sjAzhUMjuwvi

3ananme 3.Pemute 3a1auy kinaccuukauy Ha OCHOBE Habopa aanHbIx Dataset of 11,228
newswires from Reuters, labeled over 46 topics.

Pemmuts 3aa4y aHaJIM3a TBUTTOB I10 TOHAJIBHOCTH. HJ‘IH pPEeIICHUA 3aJa4U UCII0JIb30BaTh
HaOops! nanHbIX 'wget https://www.dropbox.com/s/fnpg3z4bcnoktiv/positive.csv

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

Y Hac ecTb BLI60pKa u3 TBUTOB. HaMm u3BecTtHa OMOIHOHAJIbHAA OKpaCKa KaXXJI0ro TBUTA
nu3 BBI60pKI/IZ IMMOJIOKUTECJIbHAA UJIW OTpULIATCIIbHAA. 33,[[3‘13 COCTOHUT B ITOCTPOCHUHU MOACIIH,
KOTOpas Mo TCKCTY TBUTA IMPCACKA3bIBACT €0 SMOIMOHAJIbHYIO OKPACKY.

KJ’IaCCI/I(bI/IKaI_[I/IIO 110 TOHAJIbHOCTU HCIIOJIB3YIOT B PCKOMCHAATCIIBHBIX CUCTEMAX, 4TOOBI
OHATH, IOHPABUJIOCH JIU JIHOSIM Ka(be, KHWHO, €tC.
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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/1SLoQPhvv-MYllrNFPfv6y3y9eosubOrt#scrollTo=sjAzhUMjuwvi
https://colab.research.google.com/drive/1SLoQPhvv-MYllrNFPfv6y3y9eosubOrt#scrollTo=sjAzhUMjuwvi

3ananue 4. C nomoiisio 010kHOTa google colab uccnenorars 6J10KHOT, B KOTOPOM
UCIIOJIB3YETCS MOJICTIh aHATN3a TeKCTOB Word2vec
Tunosbie BONPOCHI JJIfA ONIpoOca o teme 4:

1. CpaBHUTE CeTH MMOBEPXHOCTHOTO U TITYOOKOTO OOYUEHHS.

2. JaiiTe oOlIyI0 XapaKTEPUCTHKY CBEPTOYHBIX HEHPOHHBIX ceTeil. M3 Kakux ciioeB
COCTOMT TaKasl CeTh?

3. Onepamust  cBeprhiBanusi. [llabmonsl cBepTku. Kakue ocHOBHBIE —omepanuu
UCTIONIB3YIOTCSI B PEKYPPEHTHBIX CETAX?

4, Onepanus padding, maxpooling?

5. OcobenHOCTH 00Pa0OTKH TEKCTOB U TIOCIE0BATEILHOCTEH?

6. Kak ocymectBisiercss o00paboTka Tekcra?

1. B uem ominumne nemMmmaruszaii U TOKCHU3aIuI?

8. B 4yem ominyrie npsMOro KOAMPOBAHUS U BEKTOPHOTO MPEICTaBICHHS CIIOB?

9. Jist aero ucrnonb3yercs cioii embedding?

10.  [laiiTe XapakTepUCTUKY PEKYPPEHTHBIX HEMPOHHBIX ceTei

11. Maiite xapakrepuctuky cereii LSTM

4.3. OueHo4YHbIE CPEICTBA IS IPOMEKYTOYHOM ATTECTAIUM.

Tabmuma 4.2
Kon Haumenosanue Konx HaumenoBanue JTara

KOMIIETEHIIMNA | KOMIIETEHIIUU JTama OCBOEHHUS | OCBOECHHUS KOMIIETEHIINHU

KOMIICTCHIUH
IIKC-2 IIKC-2.1 Crocoben HUCIOIL30BaTh
CrniocobeH 000CHOBBIBAThH COBPEMEHHBIE METO/BbI,
MOJIXO/bI, UCIIOJb3yEMBIE B uH(GOPMAIMOHHBIE

Ou3Hec-aHalIn3e, TEXHOJIOTUU, TPOTPAMMHBIN

PYKOBOIUTb M YHPABIATH UHCTPYMEHTapuii B o0BeEMe,

OM3HEC-aHAIN30M c HEOOXOAMMOM IS PEeIICHUS
HCIIOJIb30BaHUEM 3amay  OW3HEC-aHATUTHUKU,
nH(pOpMAITMOHHO- HCMOJIb30BaTh
KOMMYHHKAIIMOHHBIX AHIJIOA3BIYHYIO

TEXHOJIOTUM JIOKYMEHTAIIHIO "

CIIPaBOYHBIC CUCTCMbI

Iloxka3zaresm M KpuUTepHMH OLEHHWBAHUS KOMIIETEHIUH HAa Pa3MYHBIX 3Tanax MX
(¢popmupoBanus
Tabnuua 4.3

KOH KOMIIOHEHTA KOMIICTCHIINH

IToxa3arean onleHNBAHUA

Kpurepuii oueHuBanus

ITKC-2.1

Cnocoben HCIIOJIB30BaTh
COBPEMECHHEIC METO/IBI,
WH(OPMAIIMOHHBIE TEXHOJOTHH,
MPOTPAMMHBIA UHCTPYMEHTapUi
B o00beMe, HEOOXOOMMOM ISt
perieHus 3a;1aq OusHec-

Hcnonbayet napopmanuio, METObI
U IpOTpaMMHBIE CpEACTBa ee coopa,
00paboTKN M aHANM3a, B TOM YHCIIE
C HCII0Ib30BaHHEM
HHTEJUICKTYAIBHBIX METOIOB.

CaMOCTOATEIFHO pelIaeT 3afaqu
HHTEJUICKTYaIBHOTO aHanm3a
JTAHHBIX, TCKCTOB M M300pa)KCHUH C
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AHAJINTHKH, HCIIONIB30BATh | IOMOLILIO AHATMTHYECKUX

AHTJIOS3BIYHYIO  JTOKYMEHTAIUIO aropm,  ppefimopkos  Python
Keras, TensorFlow

U CIIPAaBOYHBIC CHCTEMBI

TunoBblie BOIIPOCHI, BLIHOCUMBIC Ha 3a4€T

1. CpaBautenbHbli aHaim3 Python, R. OOmas xapakrepuctuka sizpika Python.
Cpena pa3pabortku. [Inarpopma Anaconda.

2. OcHOBBI cHUHTaKcuca s3blKa. llepeMeHHble, KioueBble CiioBa. (OCHOBBI
pOrpaMMHUpPOBaHUs Ha si3bike Python.

3. Tunel anHbIX. DYHKIMOHATBHOCTD I paOOTHI C JAHHBIMU. YCTaHOBKA ITAKETOB
Hay4yHBIX BbIuncieHuii Ha Python. Ycranoska Keras.

4. Pemienne 3amay ananmmsza pgaHHbIX. [loHaTtne TeH3opa. CKalsipbl, BEKTOPHI,

MAaTpHUIIbl, TEH30Pbl TPETHErO U BBICHIETO PAHTOB. BpEMEHHBIE Psibl WM MOCIEA0BATEIbHOCTH.
N300paxkenus. Onepanuu HaJl TEH30paMHu.

5. OpeiimBopk Keras. bubmoreka Google TensorFlow

6. [locTranoBka 3amau knactepHoro ananusa. Omnpenenenue kinacrepa. [lapamerpsl
Kkjacrtepa. Mepsl Or30cTi. METpUKHU KITAaCTEPHOTO aHAIN3a.

7. bazoBple  anropuTMbl  Kkjactepuzauuu.  Mepapxuueckas — KiacTepU3alus.
Jennorpammel.

8. Meton K-cpemnux. Ilonsartue uentpomnma. Ilpodmim kmactepoB. B3aumocsssb
KJIACTEPHOTO U PErpecCHOHHOTO aHanu3a. Kimacrepuslii anaims Ha Python.

9. QopmynupoBka 3amaun  kinaccuduxanuu. KrnaccupukanumoHHBI aHANU3 ¢

oOyueHueMm. JlepeBbsi pelieHUN. AJITOpPUTMBI TOCTPOEHHUS JIE€PEBHEB pelIeHui. MeTtoabl u
anroputmsl noctpoenus aepesbeB. AnroputM CART. Onpenenenue npekpameHus nocTpOeHus
JiepeBa KiaccudUKaIum.

10. Jloructuueckass  perpeccus.  CpaBHEHHE  pe3yAbTaTOB  KiaccCH(HUKAIIUU
Pa3TUYHBIMU METOJIAMHU.

11. Merton k-Ommxkaimmx cocenen.

12. Ouenka kadecTtBa 3anad kiaccudukanuu. Tabmuma conpsbkeHHOCTH. [loHsiTHE

qyBCTBUTENBHOCTH M crienupuuHoctd. ROC-kpuBast. OmuOku mepBoro U BTOPOTO poja IpH
pelieHuu 3a1a4 KiiaccupuKanuu.

13. [TonsiTie HENPOHHOU ceTH. APXUTEKTYpa HEHPOHHOM CETH.

14. OcHoBbl MamMHHOTO 00yueHus. OleHka Mojeiel MallMHHOTO OOy4eHHs.
TpeHnpoBOUYHBIE, MPOBEPOUYHBIE M KOHTPOJbHBIE JaHHBbIE. ANTOPUTMBI OOydeHUs. DyHKIUSA
MOTEPb.

15. MexaHu3M HEHPOHHBIX ceTell Ha OcHOBe oOydeHus. OOpaTHOE paclpoCTpaHEHUEe
OIHOKH.

16. Pemenne 3amau kimaccuduKaluM, pErpeccuy, MPOTHO3UPOBAHUS C TOMOIUIBIO
HEHPOHHBIX CETEM.

17. [TonsiTHe mMOBEPXHOCTHOrO M TiIyOoKoro oOydeHus. [nyOokoe oOydeHue B
TEXHOJIOTHSIX KOMITBIOTEPHOTO 3PEHHSL.

18. CBepTOo4HbIE HEMPOHHBIE CETH.

19. I'myGokoe oOydyeHue I TEKCTa W TOCIeAoBaTelbHOCTEH. PexyppeHTHBIE
HeriponHsble ceTd. Ciion LSTM, GRU.

20. CaepTouHbIe HepoHHbIE ceTU. | eHepaTuBHOE ITyOOKOEe 00yUeHue.

Onucanue CHCTEMBI OLICHUBAHUA

OueHo4HbIe Ioka3zaresm Kputepun onenkn
CpeacTBa OIleHKH
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(popmbl
TeKyl1ero U
NPOMEKYTOYHOTO
KOHTPOJIs1)

Ompoc

KOppeKTHOCTI) 1 IMOJIHOTa OTBETOB

CnoxHbIH BOIIPOC: IIOJIHBIH,
pa3BepHYTHIN, 000CHOBAaHHBIN OTBET —
4 Gamnna

IIpaBunbHBINH, HO HE
apryMEHTUPOBAHHBIN OTBET — 2 Oasa
Hesepmnsrii oteeT — 0 6aimioB
OO0b14HbBII BONIPOC:

IOJIHBIN, Pa3BEpHYTHIN,
000CHOBaHHBIN OTBET — 4 Oasuia
[TpaBuiIbHBIHN, HO HE
apryMEHTUPOBAaHHBIN OTBET — 2 Oasuia
HegepHoiit orBet — 0 6asos.
IIpocTroii Bonpoc:

[IpaBunbHBI OTBET — 2 Oaia;
HenpasunbsHbii otBeT — 0 6ajioB

Tect

1) [IpaBUIBHOCTD pEIICHMUIA;
2) KoppekTHOCTh OTBETOB

B  3aBucumoctu  or  cemecrtpa
MaKCHMaJIbHOE KOJNYECTBO OaJlIOB 3a
oguH Tec cocraBiuster 5 wuiam 10
0aioB

3ananue

1) mpaBUIBHOCTD PEIICHHS,
2) KOPPEKTHOCTH BHIBOJIOB
3) 060CHOBaHHOCTH pPeIICHUH

I[Ipu ycnoBun 2 KOHTPOJBHBIX B
ceMecTpe, MaKCHMaIbHOE KOJIHYECTBO
0arutoB 3a Kaxayro u3 Hux — 10.

Ecnu xoHTpONBHAS paboTa COCTOUT U3
5 s3amaHui, To Oa/uIbl 3a KaXKIO€ W3
HUX HaynuciasgroTes ot 0 1o 2

3auer

[TpaBUIBLHOCTH OTBETOB Ha BOIIPOCHI.
Bremonaenne  3agaHUA 0B TEUCHHE
CEMECTpa, BBIMIOJIHEHHE BCEX JTaIlOB
TEKYIEro KOHTPOJIS (OMPOCOB, TECTOB,
3aJTaHMI )

[IpucyTcTBre Ha 3aHATHIX

ITpu yCcmoBUH, YTO MAaruCTPAHT MOITHO
W TMPaBUJIBHO OTBEYAECT HA BOMPOCHI,
BBIHECEHHBIE Ha 3a4eT, BHICTABIISLETCS
MaKcHUMaJIbHas oreHka -10 6amos.
3aveT BBICTABISCTCS B ClydYae, eCIH
MAarucTpaHT TIONYYWJI Ha  3a4eTe
Oompire 4 0aIoB, a TAaKKe aKTUBHO
yuacTBOBall B  00pa3oBaTeIBHOM
mporiecce, BBITIOJIHWI BCE 3aJlaHHS
y4eOHOU JUCIUTUIMHBI.

4.4.

Meroanyeckue MaTepyuaJibl 10 0CBOCHHIO JUCHUILIMHBI
PaGoueit mporpammoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIUE BUJbI AyTUTOPHBIX

3aHATHUI: JIEKIMHU, TpakTHUYecKue 3aHATus. Ha nekuusx paccMmarpuBaroTcsi HanOosiee CIOMKHBIHI
MaTeprall TUCUUIUINHBL. 1A pa3BUTHSA Y MAruCTPaHTOB KPEATUBHOIO MBINUICHUS U JIOTHKHU B
KOKJIOW TeMe y4uyeOHOM AMCIUIUIMHBI TNPEeIyCMOTPEHBl TEOPETUYECKHE  IMOJIOKEHHMS,
WHCTPYMEHTAJIBHBIE CPEJICTBA, a TAaKK€ MNPHUMEPbl MX HCIIOJIB30BaHUSA NPHU PEIICHUH 3a7ad
IIPEIMKTUBHON aHAIMTUKUA. Kpome Toro, 4acTh TEOpPETUYECKOTO Marepualia MpeaoCTaBsaeTCs Ha
CaMOCTOSITENIbHOE H3Y4YE€HHE 10 PEKOMEHIOBAHHBIM HCTOYHHUKAM JJisi (OPMHPOBAHHS HaBbIKa
caMo00y4eHHUs.

[IpakTiueckue 3aHATUS MpeIHA3HAUYEHbI JJII CAMOCTOSATENbHONU paboThl MarucCTPaHTOB
10 PELIEHUIO0 KOHKPETHBIX 3aaa4. Kaxioe nmpakTuyeckoe 3aHATUE CONPOBOXKIACTCS 3aJaHUSMU,
BBIIaBA€MBIMM MATrUCTPAHTaM Ul PEILIECHUS BO BHEAYAUTOPHOE BPEMS.

Jlnst paboThl ¢ MeYaTHBIMM M 3JIEKTPOHHBIMU pecypcamMu C3MY umeercs BO3MOXKHOCTB
JIOCTyNa K O3JIEKTPOHHBIM pecypcaMm. OpraHuzaiys paOOTbl MarkCTpaHTOB C 3JIEKTPOHHOM
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OuOIMOTEeKON yKa3aHa Ha caidTe MHCTUTYTa (CTpaHulle caiita — «Haydnast Oubnmorekay).

5. Metonnueckne yKkazaHus 1JIs1 00y4ar0IUXCS 110 OCBOCHMIO U CHMIIIMHBI

OO6yuenue no aucuumuinHe «lIpenckasarenbHas aHaIUTUKaY MPeIoaraeT U3ydeHue Kypca
Ha ayJUTOPHBIX 3aHATUAX (JIGKUMH, MPAKTUYECKHE pPa0OThI) M CaMOCTOSTENBHOW pPabOTHI
oOyuaronuxcs. CemuHapckue 3aHsaTHs —aucuuiuinHbl  «lIpeackasarenbHas — aHaJIUTUKA»
NPEATOIAaraloT UX MPOBEACHUE B PA3IMUHBIX ()OPMaX C LENbIO BBISIBICHUS OJTYYECHHBIX 3HAHUM,
YMEHUH, HaBBIKOB M KOMIIETEHIIMH C MPOBEJEHHEM KOHTPOJIbHBIX Meponpusatuii. C wnenbto
o0ecreyeHns: yCIemHoro ooyueHust 00yJaromuiicss JOIDKeH TOTOBUTHCS K JICKIUH, TTOCKOJIBbKY
OHa sIBJIETCS BaKHEHel popMoil oprann3anuy yueoHoro rnpouecca, moCKoJIbKY:

—  3HAKOMMT C HOBBIM y4€OHBIM MaTepHasioMm;

—  pa3bsCHsIET yuyeOHbIE JIEMEHTBI, TPYIHBIE AJIs IOHUMAHUS;

—  cHucTeMaTu3upyeT yuyeOHbIM MaTepual;

—  OpHEHTHUpYET B yueOHOM Ipoliecce.

Iloo2comoeka K 1exyuu 3aKII0YACTCS B CIEAYIOLIEM:

—  BHUMATEJIbHO MIPOYUTANTE MaTeprall IPeablIyLeH JIEKIHH;

—  y3HaiTe TeMy MpenCTOsIeH JISKIUH (IT0 TEMaTHIEeCKOMY TUTaHYy, IO HH(POPMAIHH
JIEKTOPA);

—  03HAKOMbBTECh C YUEOHBIM MaTE€pPHAJIOM IO PEKOMEHAYEMOIl IuTeparype;

—  TIOCTapalTech YSCHUTH MECTO M3y4aeMOW TEMBI B CBOCH MPOQeCCUOHATLHOM
MOJrOTOBKE;

—  3alUUIMTe BO3MOXKHBIE BOIIPOCHI, KOTOPbIE BbI 3a/1aAUTE JIEKTOPY Ha JEKIHH.

Iloocomoeka Kk npakmu4eckum 3aHAmusam.

—  BHUMATEJIbHO MIPOUYMTANTE MaTepHrall JEKIUI, OTHOCALIUXCSA K JaHHOMY
CEMUHAPCKOMY 3aHSTHUIO, 03HAKOMBTECH C YU€OHBIM MaTepHalioM;

—  OTBETHTE HAa KOHTPOJIbHBIE BOIPOCHI [0 CEMUHAPCKUM 3aHATUSM, TOTOBBTECH J1aTh
pa3BEpHYTHIM OTBET HA KaX/IbII U3 BOIIPOCOB;

—  YACHUTE, Kakue y4eOHbIE 2JIEMEHThI OCTAIMCh JUIsl BAC HESICHBIMU U IOCTApaNTECh
MOJyYUTh Ha HUX OTBET 3apaHee (10 CEMMHAPCKOTO 3aHATHS) BO BPEMS TEKYIINX
KOHCYJIbTALU{ ITPETIOIaBaTes;

—  TOTOBUTHCS MOXHO MHAMBHUYyaJIbHO, TApaMH UJIU B COCTABE MaJIOW IPYIIIHI,
nociueHue ABIA0TCs 3G GEeKTUBHBIMU (popmamu paboTHI;

— pabouast mporpamma JUCHUIUIMHBI B YaCTH 1IeJIeH, IepeuHIo 3HaHUH, YMEHUH,
TEPMHUHOB U Y4€OHBIX BOIPOCOB MOXKET OBITh HCIOJIb30BAHA BaMU B Kau€CTBE
OpPUEHTHPA B OpraHU3aIK 00yUEHUSI.

Buinonnenue 3adanusi.

—  BblOepuTe HAOOP JaHHBIX (BPEMEHHOM psijl, BpeMEHHbIE PSIbI) U1 BBIMOTHEHHS
3a/laHus;

—  BBINOJIHUTE aHAJIU3 UCIIONIb3YEMbIX MPU3HAKOB (LI€J€BOT0 IPU3HAKA);

—  TpoaHaIMU3UPYHTE KaueCTBO UCXOAHBIX TAaHHBIX;

—  BBINOJIHUTE BBIOOP HHCTPYMEHTOB NPeAoOpaOOTKH JIIs YIYyULICHHS KadyecTBa
MCXOJHBIX JIaHHBIX, a TaKkke (OPMYITHPOBKU MPEIBAPUTEIBHBIX THIIOTE3;

—  pemmTe 3a/1a4y POTHO3UPOBAHUS YPOBHEN BPEMEHHOTO Psa;

—  HCCIEAYHTE BO3MOXKHOCTb U3BJICUEHUS IPU3HAKOB BPEMEHHOTI'O PAJIA;

—  peumTe 3a/1a4y aHaJn3a BHISBICHHBIX IPU3HAKOB;

— odopmuTe OTYET MO pe3yJbTaraM BHIMOIHEHUS 3a/1aHuUS.

6. YueOHas quTepaTrypa M pecypchbl HHPOPMALHOHHO-TEJICKOMMYHUKANMOHHOM CeTH
"UHTepHer", BKIIOYAS NlepeYeHb Y4eOHO-MeTOAUYeCKOro odecrnedeHus s
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CaMOCTOSAITeIbHOI pa0oThl 00y4arOIUXCH M0 AUCHHUIINHE

6.1. OcHoBHan JUTEparypa

1.

~

Adanackes, Bnagumup HukonaeBud. AHanu3 BPEMEHHBIX PSJIOB U MPOTHO3UPOBAHUE.
- CaparoB:Ait Ilu Ap Memma. — 310 c. Tekcr : osnekrtponssii. - URL:
http://www.iprbookshop.ru/90196.html (mara oOpamenus: 12.11.2020). - Pexum
noctymna: ajs apropusup. [lonb3oBaresneii.

Kypraocos M.I. BBeneHue B MeTOIbI MAIIMHHONW 00pabOTKH JaHHBIX. - HoBOCHOUpCK:
Astorpad. -220 C. Texcr: 3JIEKTPOHHBIH. - URL:
http://www.iprbookshop.ru/102117.html (mara oOpamenus: 11.01.2021). - Pexum
JOCTYTIa: 7151 aBTOPU3UP. MOJIb30BaTesei

Mactunkuit C. 2. (2020) AnHanu3 BpEeMEHHBIX PSAIOB € TNOMOIIbI0 R. —
DneKTpoHHas KHUTA, afgpec nocrymna: https://ranalytics.github.io/tsa-with-r
MupxkuH, bopuc I'puropseBuu. Beenenue B ananms ganabsix — M.:FOpaiit, 2020 — 174
c. Tekcr : anexrponnsiii // 9bC Opaiit [caiiT]. — URL: https://urait.ru/bcode/450262
(mara obpamenus: 01.10.2020)

Mxurapsia B. C., Apxumnosa M. 0., lyoposa T. A., Muponkuna FO. H., Cuporun B.
I1. Anamuz nannbix. — M.: FOpaiit, 2020 — 490 c. Teker : anekrponssiii / DBC FOpaiit
[caiit]. — URL: https://urait.ru/bcode/450166 (nata obpamenus: 29.09.2020)

O'Hwuin, Kotu. Data Science : MHcaligepckas nHpoOpManus 1jis HOBHUKOB. Brirouas
sa3plk R @ [mep. ¢ anm.] — CIIG. IMutep. — 368 c. Tekcr: snexkrponnsii. - URL:
http://new.ibooks.ru/bookshelf/359209/reading (nara oopamenus: 25.01.2021)

Cyzu P.A. Python. — CI16.: BXB — IletepOypr, 2015 — 759 c. anexkTpoHHbII pecypc
Xanuaman P. [, Aranaconynoc k. IIporHo3upoBanue: MpUHLMUIIBI U MTPAKTHUKA.
[DnexTponnbiii pecypc] —URL: https://otexts.com/fpp3/

Bce ucTouHMKHM OCHOBHOM JIMTEPATYPBI B3aUMO3aMEHSEMBI.

6.2 lonmostHuTE/IbHAS JIUTEPATypa

1.

Kepon, Openwen. [IpM.:/Inanexktuka. -684 c. [lpukiagHoe MammHHOE OOYYEHHE C
nomotpio Scikit-Learn u TensorFlow : Konuenmuu, WHCTpYMEHTBI U TEXHUKHU IS

CO3MIaHMsI HMHTEJUICKTYAIBHBIX CHUCTEM : TIOJHOIIBETHOE W3JIaHUE : TMEePeBOI C
AHIJIMHCKOTO -
Principles of Econometrics with R [Onexrponnsiii  pecypc] —  URL:

https://bookdown.org/ccolonescu/RPoE4/

Hunwscen Oinun. [IpakTudeckuii aHaiM3 BPEMEHHBIX PSAIOB: MPOTHO3WPOBAHUE CO
CTaTUCTUKON 1 MamHHOE 00yueHune. —M.: OO0 [Iuanektrka — 2021 — 544 c.

Haymos, Bragumup HukonaeBuu. CpenctBa OusHec- aHaIUTUKH: yueld. mocodue / B.
H. HaymoB ; ®@enep. roc. Oromker. 00pazoBar. yupekiaeHue Boicil. oopa3zoBanus "Poc.
akajl. Hap. X03-Ba ¥ roc. ciyx0sI ipu [Ipesunente Poc. ®eneparmm",

HaymoB B.H. AHanu3 qaHHBIX U MalIMHHOE 00YYEeHHE: METObI U MHCTPyMEHTAILHBIC
cpenctBa. denep. roc. OromKeT. 00Opa3oBar. yupekaeHHue BbICHI. oOpazoBanusi "Poc.
akaj. Hap. X03-Ba U roc. ciyx0bl npu [Ipesunente Poc. enepanun",

[omne ®. I'my6okoe oOyuenue Ha Python. — CII6.: [Tutep. 2018. -400 c.

[Momne ®@. I'my6okoe oOyyenue Ha R. — CII6.: ITutep. 2018. -400 c.

6.3. YueOHOo-MeTOANYECKOE O0ecTIedYeHHEe CAMOCTOATEIbLHOH PadoThl

[Tpukaz Munobpuayku Poccum ot 19.11.2013 N 1259 (pen. or 05.04.2016) "O6
yTBepkaeHun [lopsiika opraHM3aliyd W OCYIIECTBICHHS 00pa30BaTeiIbHON NESITEIBHOCTH IO
00pa3oBaTelbHBIM TPOrpaMMaM BbICIIEr0 00pa3oBaHUS - MpOrpaMMaM HOATOTOBKH HAy4HO-
MeJarorMuecKuX KaJapoB B acmupaHType (ambroHKType)" (3apeructpupoBaHo B MuHIOCTE
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https://ranalytics.github.io/tsa-with-r

Poccun 28.01.2014 N 31137)

6.4.HopMaTuBHbIE TPABOBbIE TOKYMEHTbI

He ucnonb3yrores

6.5.MHuTepHeT-pecypcbl

1.
2.

3.

SRl

DneKkTpoHHO-00pa3oBarenbHble pecypchl Ha AHOBO MCH

DJIeKTPOHHBIE  YYEOHHKH  3JICKTPOHHO-OMOnmmoreunoit  cucremsl  (OBC)  «Aibyke»

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

DJEeKTpOHHBIE  YYEOHUKH  JJIEKTPOHHO-OmOmuoreuHod  cuctembl  (OBC)  «JlaHb»

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

DJIEKTPOHHBIE  YYEOHUKH AIIEKTPOHHO-OmOmmoreuHoir  cuctembl  (OBC)  «I[PRbooks»

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

DNeKTPOHHBIE YIEOHUKH dJIEKTPOHHO-0nOmoteuHoi cucremsl (OBC) «tOpaiT»

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

Hay4Ho-npakTHyeckue CTathi MO SKOHOMHKE W (UHAHCAM JJIeKTpoHHOUW OmOmmorexu M1

«I'pebennnkoB» http:// www.nwapa.spb.ru/index.php?page 1d=76

Crarbu n3 JKYPHAJIOB 5 CTaTUCTUYECKUX W3IaHAI Ucr-Brro

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

AHITIOSI3bIYHbBIE pecypcst  EBSCO Publishing: goctyn kK MymbTHIUCHUIUIMHAPHBIM

MOJTHOTEKCTOBBIM 0a3aM JaHHBIX Pa3IMYHBIX MHUPOBBIX U3IATENBCTB IO OWU3HECY, IKOHOMHUKE,

¢uHaHCaM, OyXTraJTepcKOMY Y4YeTy, T'yMaHHUTapHBIM M €CTECTBEHHBIM OOJacTAM 3HAHHH,

pedeparaM U MOJHBIM TEKCTaM MYOIMKALUN U3 HAYYHBIX U HAYYHO—TIOMYIISPHBIX KYPHAJIOB.
Emerald eJournals Premier - kpymHeiiliee MUPOBOE H3/1aTEIIbCTBO, CHEITUATA3UPYIOIICeCs

Ha 3JICKTPOHHBIX KYpHAJIaX U Oazax JAAaHHBIX 11O SKOHOMUKEC U MCHCIPKMCHTY.

B03M0XHO HMCIONIB30BaHKUE, KPOME BBILIENIEPEUUCIEHHBIX PECYPCOB, U APYTUX AIEKTPOHHBIX
pecypcoB cetu HTEpHET.

www.finexpert.ru

http://www.itnews.ru/

http://www.cnews.ru/

http://www.prj-exp.ru/

http://piter-consult.ru/

http://www.gartner.com /

http://www.idc.com

http://bpms.ru / BPMS.ru

http://www.betec.ru /

10. http://www.cfin.ru / UatepHer-npoexT «KopropaTHBHBINH MEHEIKMEHT»

11. http://Www.0sp.ru / OTKpbITbIE CHCTEMBI

12. http://lwww.citforum.ru / CIT forum

13. http://www.iteam.ru / TTopran iTeam — TexHOIOTHH KOPIIOPATHBHOTO YIIPABICHUS

14. http://www.idef.com / Merononoruu IDEF

15. http://www.interface.ru/home.asp?artld=4449 / Dnextponnas Bepcust Kuuru J[PBum A.
Mapka, KiiemenT Makl'oysH MeTonoiorust CTpyKTypHOIO aHaJli3a U IPOEKTUPOBAHUS
SADT.

16. http://www.fa.ru/dep/cko/msqg/Pages/default.aspx / MexnyHaponHbsle  cTaHIapTHI
Ka4dyecCcTBa.

17. http://office.microsoft.com/ru-ru/support/FX100996114.aspx / Microsoft Visio

18. http://wf.runa.ru/rus / CYBIT RunaWFE

19. http://www.bizagi.com / Bizagi

20. http://www.businessstudio.ru / Business Studio

21. http://www.casewise.com/ru/products/corporate_modeler_suite.html / Casewise

Corporate Modeler Suite

©ooOo N>R~ WN R
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http://www.idc.com/
http://bpms.ru/
http://www.betec.ru/
http://www.cfin.ru/
http://www.citforum.ru/
http://www.interface.ru/home.asp?artId=4449
http://www.fa.ru/dep/cko/msq/Pages/default.aspx%20/
http://office.microsoft.com/ru-ru/support/FX100996114.aspx
http://wf.runa.ru/rus
http://www.bizagi.com/
http://www.businessstudio.ru/
http://www.casewise.com/ru/products/corporate_modeler_suite.html

22. http://www.interface.ru/home.asp?artld=106 / Process Modeler

23. http://www.oracle.com/technetwork/ru/middleware/bpa/index.html / Oracle Business
Process Analysis Suite

24. http://www.softwareag.com/ru / Software AG

25. http://www-03.ibm.com/software/products/ru/ru/wbi / IBM WebSphere Business
Modeler

26. http://www.consultant.ru/ CIIC KouncynbranT [Tiroc

27. http://www.garant.ru / CIIC I'apant

28. http://www.consultant.ru/ CIIC KoncynbranT [Tiroc

29. http://www.garant.ru / CIIC I'apant

6.6. UHbIe HCTOYHUKH.
He ucnonb3yrores.

7. MarepuajibHO-TeXHHYecKasl 0a3a, HH(POPMALMOHHbIE TEXHOJIOTHH, IPOTPAMMHOE
obecneyeHne M MH(POPMALHOHHBbIE CIIPABOYHbIE CHCTEMBbI

Y4eOHast TUCIUIUTMHA BKJIIOUAET MCIOIB30BaHUE MpOrpaMMHOro obecriedeHus Microsoft
Excel, Microsoft Word, 11711 TOATOTOBKH TEKCTOBOTO M TAOJIMYHOTO MaTepHalia.

WHTEpHET-CEPBHUCH U AIIEKTPOHHBIE PECYpPChI (IIOMCKOBBIE CUCTEMBI, DJICKTPOHHAS I1OUTA,
npodeccuoHaIbHbIE TeMaTHUYeCKHe 4YaThl U (OPYMBI, CUCTEMBI ayJu0 U BHUJEO KOH(EPEHLUH,
OHJIAMH HHIUKIONEANH, CHPABOYHUKH, OMOIMOTEKH, O3JIEKTPOHHBIE Yy4ueOHbIE W Y4eOHO-
METOIMYECKHE MaTePHAITBI).

2. OnncaHue MAaTEPHAILHO-TEXHHUYECKOI 0a3bl, HeOOXOIMMO JJIs OCYIECTBIEHUSI
00pa30BaTeJIbHOIO NMPoOLEcca MO JMCUUILTHHE (MOAYJII0)

Ne /it | HanmeHnoBanue

KOMHBI-OTCpHBIe KJIaCChI C ICPCOHAJIIbHBIMU 3BM, O6’LCI[I/IH€HH]':>IMI/I B JIOKAJIBHBIC
CC€TH C BBIXOJOM B I/IHTCpHeT

ITaker Excel -2016, proffesional plus6 IBM SPSS statistics, R, RStudio, Anaconda

MynsTUMeIUHHBIE CPEICTBA B KAXKI0M KOMITBIOTEPHOM KJIACCE U B JIEKIIMOHHOU
ayIUTOpUHU

Bpay3ep, cereBble KOMMYHUKAIIMOHHBIE CPEACTBA JUIsl BbIxoga B IHTEepHET

Komnsrorephsle kinaccsl u3 pacueta 1 [I9BM misg oqHoro obyuaemoro. Kaxaomy
oOyyaroniemycs J0JKHA ObITh IPEOCTaBIEHA BO3MOXKHOCTD JOCTYTA K ceTsM Tuna MHTepHeT B
TedyeHne He MeHee 20% BpeMEHM, OTBEIEHHOIO HAa CAMOCTOSITEIbHYIO ITOATOTOBKY.
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