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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00y4eHHUS 10 AUCHMILIMHE, COOTHECEHHBIX €
IJIAHUPYEMbIMH Pe3yJIbTATAMU OCBOEHHS MPOrPaMMBbI

Hucunmmna «VHTEeUIeKTyaabHBI  aHANU3 JAaHHBIX, TEKCTOB U U300paKeHHI»
obecrieunBaeT OBJIaJICHUE CICTYIOMUMHA KOMIICTCHITUSIMU
Tabnuma 1
Kon Haumenosanue Kon HauMmeHnoBanue KoMIIOHEHTA
KOMITCTCHITUN | KOMIICTCHIIUH KOMITOHEHTa KOMITICTCHITUHN
KOMIIETCHIIMHU
ITKC-2 IMKC-2.1 Crniocoben UCIIONIb30BaTh
CrocobeH 000CHOBBIBATH
COBPEMEHHBIE METO/IbI,
MOAXO/IbI, UCIIOJb3YEMBIE B
MH(POPMALIMOHHBIE
Ou3Hec-aHanu3e, .
TEXHOJIOTUH, MPOrPAMMHBIN
PYKOBOJUTh W YIPAaBIISThH M
MHCTPYMEHTapHil B 00BEME,
Ou3HEeC-aHaIU30M c
HEOOXOAMMOM IS PEIICHUS
HCIIOJIb30BaHUEM
3aa4 Ou3HEeC-aHAIMTUKU,
MH(}OPMaIMOHHO-
HCIIONIB3YET  AHIVIOA3BIUHYIO
KOMMYHHKAITMOHHBIX
N JIOKYMEHTAITHIO u
TEXHOJIOTUI
CIIPABOYHBIE CUCTEMBbI
B pesynbsrare ocBOCHUS JUCIMIUIMHBI Y MAaruCTPAHTOB JOJDKHBI OBITH CHOPMHPOBAHBI
KOMITIETCHITUU
Tabmuma 2
OTD/TD Kon Pesymnbrater 00y4ueHMs
(mpu HanmmMM podcTaHaapra)/ | KOMIOHCHTA
HpO(beCCI/IOHaJ'IBHLIC HeﬁCTBHfI KOMIICTCHII N
VrpaBnenue ousnec- | [IKC-2.1 Ha yPOBHE 3HAHH!
AHAJIU30M 3uars:

- METO/IbI aHAJIN3a JAHHBIX ¥ MAIIMHHOTO OOYyUYCHNS;
- BO3MOKHOCTH IIPOrPaMMHBIX CpencTB
CTaTUCTHYECKON 00pabOTKM M HMHTEJUIEKTYalbHOTO aHaIu3a
JIAHHBIX

Ha YPOBHE YMEHMUSL:

YMerb:

- NPUMEHSITh NPOTPAMMHBIE  CpPEACTBA  aHaju3a
JIaHHBIX, MOAAEPKKH MPUHATHS PELICHUN;

Baaagern:

COBpPEMCHHBIMHA I/IH(i) OKOMMYHHKAaIlMOHHBIMU
TCXHOJIOTUAMU,

2.00beM U MecTO AUCHUILIMHBI B cTpyKType OII BO

O0beM TUCHUIIIMHBI

O6H_[8.SI TPYAOCMKOCTb JUCHUIIIIMHBI COCTABIIACT 2 3a4eTHEIC CAVHUIIbI /72 gaca.

Tab6muna 3

Ounas popma

Bun pabotbr TpynoeMkocTb
(axan/acTp.uachr)
Oomias Tpy10eMKOCTh 72/54
KonTakTHasi padoTa ¢ mpenogaBarejieM 32/24
Jlekuu 16/12




IIpaxkTryeckue 3aHATUSL 16/12

JlabopaTopHble 3aHsTHS

CamocTosiTebHast padora 40/30

Kontposs

PopMbI TEKYIIETO KOHTPOJISL Pedepar, YO, T

@opMa NMPOMEKYTOUHOMH ATTECTALUH 3ager

MecTo AuCHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH NPOrpaMMbl

Jucuumnmna «/HTeeKTyalbHbIA aHa N3 JaHHbBIX, TEKCTOB U HM300PaXCHUI» OTHOCUTCS K
yacTu, GopMUpPYyeMOH ydacTHUKaMH 00pa3oBaTeIbHbIX OTHOIICHUH. [IpenogaBanue qUCIUILINHBL
ONHUpPAETCsl Ha JAUCHUIUIMHBI MPOrpaMMbl OakanaBpuara «DKOHOMETPUKA», «AHAIN3 JaHHBIX»,
«Teopusa BeposiTHOCTEI», «MaremaTrndyeckasi CTaTUCTUKay», a Takke Ha aucuuiuiuabl b1.B.02
«MareMaTu4ecKue MeETOAbl CTaTUCTHYECKOW oO0paboTku M aHanmu3a JaHHbeix», DOT.02
«lIpenckaszarenbHasl aHAJIMTHKAY, U3ydyaeMble B MEPBOM cemecTpe. JMCUMIUIMHA U3ydaeTcsl BO
BTOPOM CEMECTpE IEPBOTO roja 00yUCHHS.

B cBoro ouepens oHa co31aéT HEOOXOAMMBIE MPEANOCHUIKH /Il OCBOSHUS MTPOrPaMM TaKHX
quciuminH, kak b1.0.07 «Ananutndeckas nogaepxka npuHsaTus pewenuii», b1.B.01 «Ananus
Y BU3YyaJIU3alMsl TAHHBIX).

JluctumuinHa  3aKJIaJbIBaCT TEOPETUYSCKUHA W METONOJIOTWYECKUU (yHIAMEHT  JUIs
OBIIaJICHHUS] yMeHUsIM U HaBblkamu B xoe  b2.0.01(Y) «lIpoekTHo-aHanmuTHUECKasi IPAKTUKa» U
b2.0.02 (H) «Hay4uno-ucciieqoBareiibckas padboTay.

3HaHUs, YMEHHUS M HABBIKU, MOJYYEHHBIE MPU HU3YYEHUU TUCLUUIUIMHBI, UCIIONb3YHOTCS
CTYACHTaMH TP BBHIIIOJHEHUH BBITYCKHBIX KBATH()UKAITMOHHBIX paboT.

3.Coaepkanue U CTPYKTYpa JUCHUIIMHBI
3.1.CTpyKTypa AUCHUNIHHBI

Ne i/ HaumeHnoBanmne Tem O0beM TMCUUIJIMHBI, YaC. Dopma
Bcero KonrakTHas padora Cp TeKylero
o0yyarommxcs ¢ KOHTPOJIsA
npenoaaBareiaeM ycneBaemMocT
10 BUJAAM Y4eOHBIX 3aHATHI u**,
J/A0T n3/40T | KCP CPO CIl | mpoMeKyTOo4
HOI
arrecTauuu®
%%
OCHOBBI ITyOO0KOTO
oOyueHwus.
Tema 1 | Maremarnueckue 10 4 4/2 8 YO/3an/T
OCHOBBI HEHUPOHHBIX
cerei
Tena 2 MamuHHOEe  O0yueHue 14 4 4 10 VO/3a/T
Ha Python
Heliponnsle cetu Ha
Tema 3 Python 12 4 4/2 10 YO/3an
I'my6okoe o0ydyenue wu
Tema4 | HCHPOHHBIC CeTH. 4 40 12 VO/3an
AHanu3  TEKCTOB H
n300paKeHUH
IIpomexyTouHas aTTecTanus 2% 3ager
Bcero (akaz./acTp. 4acsl): 72/54 16/12 16/12 2/1,5 40/30 |
Ipumeuanue:

2* - KOHCYNbTAIVS, HE BXOIAMIAS B OO 00heM TUCITUTUTHHBI

I/ICHOHB3yeMBIe COKpalllCHUA:

JI — 3aHaTus JICKIIMOHHOI'O THIIA (J'IGKL[I/II/I " UHBIC y‘l€6HBIC 3aHATHA, IPpEAYyCMAaTPUBAIOIIINC
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MIPEUMYIIECTBEHHYIO Mepeady yueOHoH HHPOPMALUY MearorndeCKUMH paOOTHUKAMK OpraHU3aluy U (UIIH)
JIUIIaMU, TPUBJIEKaeMBIMHU OpTaHU3aIMel K pean3alii 00pa3oBaTelibHBIX MPOTPaMM Ha UHBIX YCIOBUSIX,
o0y4aromumcs) ;

[13 — npakTuyeckue 3aHsThs (BUABI 3aHATHS CEMUHAPCKOTO THITA 32 UCKIIOUECHUEM J1a00paTOpPHBIX padoT) ;
KCP — nanuBuayanpaas pabora 00ydarommxcs ¢ meIarorndeCKuMi paboTHIKaMU OPTaHU3anN U (WIIH)
JIUIIaMU, TPUBJIEKaeMBIMHU OpTaHU3alMel K pea3aliy 00pa3oBaTelbHbIX MPOrpaMM Ha HHBIX YCIOBUSX (B
TOM YHCJIC WHIUBUYaIbHBIC KOHCYIBTAIIUN) ;

CP — camocTosiTenbHas paboTa, OCyIecTBIsIeMas 6e3 y9acTHs eJarorTnIecKuX pabOTHUKOB OPraHU3aIid U
(wrmu) M, IPUBJIEKAEMbBIX OPTaHU3AIKEH K pealiu3aiuy 00pa3oBaTeIbHBIX POrPaMM HA HHBIX YCIIOBHSX;
CII — camonpoBepka;

CPO — camocTosTenbHas pabora 00y4daromerocs

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

3.2.Conepxanue JTUCUMIIIIMHBI
Tema 1. OcHOBBI ITyO0OKOTO 00yueHHsI. Maremarnieckre OCHOBBI HEHPOHHBIX CeTei

CpaBHutenbHblll aHanu3 Phyton, R. O6mas xapakrepuctuka si3bika Python. Cpena
paspabotku. [Tnarpopma Anaconda. OcHOBBI cuHTaKcHca s3bIKa. [lepeMeHHbIe, KITIoYeBbIe CII0BA.
OcHOBBI TporpaMMupoBanus Ha si3bike Python. Tumbl naHHBIX. @YHKIIMOHAIBHOCTD I PA0OTHI
C JaHHBIMU. YCTAaHOBKA [TAKETOB HAay4YHbIX BbhiunciaeHuit Ha Python. YeranoBka Keras.TensorFlow.
IIpencraBienne AaHHBIX U1l HEUPOHHBIX ceTel. TeH30phl HyneBOro, NEPBOO, BTOPOr0, TPETHErO
U BBICIIMX MOPANKOB. MaHMIIyIMpoBaHUE TeH30paMu ¢ nomouipro Numpy. Onepauuu Hax
tenzopamu. [lonsitue rpaguenta. CToXacTUYECKHUI TPATUCHT.

Tema 2. MamunHoe o0yuenune Ha Python

[TocranoBka 3aja4 kiacTepHoro aHanusa. Onpenenenue kiacrtepa. Ilapamerpsl knacrepa.
Mepbl OGnuzoctu. MeTpUKH KIIAaCTEPHOIO aHajau3a. ba3oBble alrOpUTMBbl KIIACTEPHU3ALMH.
Hepapxnueckas knacrepusauusa. Jengorpammel. Meron K-cpennux. Ilonatne wnenrpoupa.
[Tpopmin kimactepoB. B3anMMOCBS3b KJIACTEPHOTO W PErpecCHOHHOro aHanusa. KiactepHslit
ananu3 Ha Python.

Kanonnueckuii ananus. Koppensuumonnas wmarpuna. KospduuueHTsl KaHOHHMYECKOH
Koppensiuuu. Mepbl M30BITOYHOCTH TepeMeHHBIX. OCHOBHBIE MOJOXKEHUS METO/a aHajau3a
IaBHbIX KoMmmoHeHT. Ilonsthe ¢akropa. Marpuna ¢akTopHbIX Harpy3ok. OCHOBHOE
COOTHOILIEHHE MeETOoAa IVaBHBIX KOMIOHEHT.  OleHka aucrepcuu oOTkiuka. Kpurepuit
«KaMeHHUCTOM ochimu». OCHOBHBIE MOJOXKEHUS MeTona (akTopHOro aHanuza. OpraHuzaius
pelIeHus 3a/1ad peIyKIUH TaHHbIX (mpoenupoBanusi) Ha Python.

®opmynupoBka 3agaun kinaccudukanuu. KnaccupukalMoHHBIH aHanM3 ¢ OOyueHHEM.
JlepeBbst pemieHud. ANTOPUTMBI HOCTPOEHHSI JEPEBbEB pelIeHUH. MeToabl U aJrOpUTMbI
nocrpoenus aepesbeB. AnroputM CART. OmpeneneHue npekpaiieHus MOCTPOCHHs JAepeBa
knaccupukanuu. Jlorucruueckas perpeccusi. CpaBHEHHME pPeE3ylbTaTOB  KIACCU(PUKALUU
pasnnYHbBIMH MeToiaMu. Meton k-Ommkaiiiux cocenei.

Onenka kadecTBa 3ajad kiaccuukauuu. Tabmuna compsbkeHHOCTH. [loHsTHE
YyBCTBUTENbHOCTU U creunduunoct. ROC-kpuBasg. OmuOKy nepBoro M BTOPOro poja MHpu
pelIeHnH 3aj1a4 KilacCu(ukanuu.

Tema 4. Heiiponnsle cetn Ha Python
[TonsiTHE HEMPOHHOI ceTH. ApXUTEKTypa HeMpOHHOM ceT. OCHOBBI MALTMHHOTO O0yUEHHUSI.
Ouenka Mozeneil MamIMHHOTO oO0yueHusi. TpeHHPOBOUHBIE, MPOBEPOYHBIE U KOHTPOJIbHBIE

JMaHHbIe. AJITOpUTMBI OOydeHus. DyHKIMS MOTepb. MeXaHu3M HEWPOHHBIX CceTell Ha OCHOBE
obyuenusi. ObpaTHOe pacmnpocTpaHeHre omuoOKu. Permenue 3ama4y kiaccuukaum, perpeccun,
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MIPOTHO3UPOBAHHUSI C TTIOMOIIbIO HEUPOHHBIX CETEH.
Tema 5. IlnyOokoe o0yueHne U HelipOHHbIE CeTH. AHAJIM3 TEKCTOB U M300paskeHuil

[TonsiTe NOBEPXHOCTHOTO U MIyOOKOro oOyueHusi. CBepTOYHbIE HEHUPOHHBIE CETH.
Omnepanust ceeproiBanud. Lllabmonsr ceeptku. Onepanuns max pooling, padding.. ApxuTtekTtypa
CBepTOUYHBIX ceTeil. [myOokoe oOyueHue B TEXHOJOTHSX KOMIBIOTEpPHOro 3peHus. Perienue
3aJa4ll pacro3HaBaHUs PYKOIMCHOTO TEKCTa Ha OCHOBE Habopa maHHbIX Mnist. OOydenue u
IpOBEpKa CBEPTOYHBIX HEWPOHHBIX ceTeil. [nybokoe oOyueHue Juisi TeKCTa U
nocnenosarenbHocTeil. Pabora ¢ Texcramu. Ilpsimoe xoaupoBaHHE CJIOB U CHMBOJIOB.
Tokenuzanus. JlarentHo-ceManTudeckuit ananus. TF-IDF. N-rpammel. Memok cioB. BekropHoe
npencrarienue cioB. Crnoit embedding. Pexyppentasie Heliponnbsie cetn. Ciou LSTM, GRU.
CaepTouHble HelipoHHbIE ceTU. [ eHepaTuBHOE ITyOOKOe 00yUeHue.

4.MaTepna.m>1 TEKYIIEro KOHTPOJIsA yCIIEBA€MOCTH oﬁy'{amumxca

4.1. B xozne peaau3anuy JMCHUIIIMHBI MCIIOJIB3YIOTCS CJIeAYIOIIHE METOABbI TeKYyIIero
KOHTPOJISl YCIIeBAeMOCTH 00y4arOLINXCs:

Tabmuma 4.1
Tema (pazzmen) @DOopMBI TEKYLIEro KOHTPOJIS YCIIEBACMOCTH
Tema 1. OcHOBBI NITyOOKOTO 00y4YeHus. MaTemarnueckue
OCHOBBI HeﬁpOHHmz cerei g YO/3an/'T
Tema 2. MamunaHoe 00yuenune Ha Python YO/3an/T
Tema 3. Heifponnsie cetu Ha Python YO/3an
Tema 4. I'myOokoe oOydyeHHEe U HEHPOHHBIC CeTH. AHATU3 YO/3an
TEKCTOB M n300pakeHui
4. 2. TunoBbie MaTepHAJIbI TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH 00y4al0 N XCH.
Tunosbie OLICHOYHBIC MaTE€pHUaJbI 110 TEME 1
3aganus no teme 1
3aganue 1.
Ha si3p1ke Python moctpouts TabMily CII0KEHUS [0 aHAIOTHH ¢ TaOIHIICH YMHOKEHHS
3aganue?.

[ToctpouTh AMarpamMMsl GyHKIMH B Pa3HBIX CTHIISX.

3aganue 3. Moayabs numpy

CreHepupoBaTh MOCIEI0BATEIILHOCTh PABHOMEPHO paclpe/leIeHHbIX CIIy4allHBIX YHCEN, B
nuanazone ot 0 1o 10. Pazmep nocnenosarensHoctr 100. AHaIOTMYHO CTEHEPUPOBATH €I1IE OHY
MIOCJIEZI0BATENILHOCTD LIENbIX 4Kcel, B nuanazoHe oT 0 mo 20 taxxke cocrosamyro u3 100 gucen.
Ucnonezys ¢ynkuuto linspace() creHepupoBarh mnocienoBareiabHocTh u3 100  uymcre,
3axioueHHy0 oT 0 mo 10. Mcnone3yst omeparop mukna for m urteparop i copMHUpoBaTh
nocnenosarenbHOCTh U3 100 uncen ot -1 10 9. [TocTpouTs TOUEUHBIE, JIMHEWHBIE JUarpaMMBbl 171
MOJIyYEHHBIX OCIIEN0BATEIBHOCTEM.

[TocTpouTh MaTpUuHYI JUarpamMmy, HUCHOJb3yd CTWiIb matlab. 3anmaBarh manenu c
nomoltsio subplot. [IpuMeHuTh cpencTBa yrpaBieHus IIBETOM, TUIIOM JIMHUH, MapKepPaMu.

3ananue 4. MoayJab pandas

3arpy3uth Habop naHHbIX. Daiin naHHBIX XpaHUTcs B moodle.

sp500=pd.read_csv(filepath_or buffer="cnenuduxauus paia",sep=",',
usecols=['Symbol','Sector','Price','Book Value'],
index_col='Symbol")

sp500.head()

[TpoBectu ananus (aiina.

C nmomompio Metoza iloc orobpasuts Tonpko 10,20,30,40,50, 60 u 70 sneMeHTHI
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OT00Opa3uTh TONBHKO MEPBHIE JIBa CTOJIONA HA0Opa JAHHBIX

C nomorsio Merona sample BeIOpaTh 20 KaMIaHU.

3ananue 5. Co3naHue QPyHKIUI U KJIACCOB

Coznaiite (hyHKIUIO, KOTOpasi ~ peliaeT CHUCTeMYy alreOpanuecKuX ypaBHEHH METOJOB
o0parHO#l (YHKIIMH, €clid OIpeleiIuTe]h MaTpullbl HE paBeH HYyNM0. B mpoTuBHOM ciyuae
BBIJIACTCS COOOIIEHUE O TOM, YTO CHCTEMa ypaBHEHUH He ompeneneHa. [IpoBepuTh penieHue Ha
HECKOJIbKUX BapHaHTaX MCXOTHBIX JaHHBIX. CPaBHUTH C pe3yabTaTaMu PEIICHUS, MTOITYYEHHBIMU
BPYYHYIO.

[TocTpoiiTe nepapxuo KIaccoB «ABTOMOOUIIbY. B mepapxuio Ki1accoB BKJIIOUUTH KJIACCHI:
Ipy30BbI€ aBTOMOOWJIM; JIETKOBBIE aBTOMOOMIIM, TOHOYHBIE aBTOMOOWIIM, TpaHCHOPT. B kiacc
JIETKOBBIX aBTOMOOMIIEH BKJIIOUUTH KJIAcChl: CellaH, TUMY3HH, KyTie, XeT40eK, yHuBepcal, Qyprou,
MHUKpOaBTOOyC. 3a7arh aTpuOyThl «MOJENb», «TOJ BBIIIYCKa». 3a1aTb CBOMCTBA U METOIbI JJIs
cenana. Co3aark HK3EMIUISIPHI celaHa

TunoBbie Bonpockl AJisi onpoca no teme 1

[aiite onpenenenue ten3opa. [IlpuBeaure npuMmepsl TEH30pOB

Onepanuu HaJl TEH30paMu?

Kak MOXHO TIpeJICTaBUTh B BHJIC TCH30POB BPEMEHHEBIC PSIbI U U300paKCHUS?

[Tonstue «riiybokoe oOyueHue». CooTHecuTe MEXIy COOOW TOHATHUS «TITYyOOKOe
06yquHe» «MAaIMHHOE 00yYeHUE», «MCKYCCTBEHHBIA HHTEIUICKT.

5. [Touemy ry6okoe 00y4eHHE MOIYYnIIO Pa3BUTUE B MOCTIEIHUE TObI?.

6. Monyne Numpy, [IpencraBnennue TeH30pOB B JaHHOM MOAyJe?

HazoBute QppeliMOpKH, KOTOPBIE UCTIOIB3YIOTCS IPU MMOCTPOSHUU HEUPOHHBIX CETEeH TITyOOKOTro
00yueHus.

7. Jaiite o011yI0 XapaKTepUCTHKY s3blka Python, TUTIBI TaHHBIX SI3BIKA.

NN

Tect
1. metonbl paGoThI CO CHIUCKAMU

[TocTaBbTe COOTBETCTBHE MEXKIY METOAAMU M PE3yJIbTaTaMH MX MPUMEHEHUs, €CITU HMCXOIHBIN
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
[‘@’,2,’is,2,34.2]
[‘@’,2,’is’, 34.2,2]
[2,34.2,is°,2, 2]

2. KOpPTeXKH
YeM 0TIM4YAIOTCS CIIUCKUA OT KOPTEXKEN?
1. Huyem kpome Ha3BaHUS U 0003HAYEHUN
2. KOPTEX MU3MEHSEM, CITUCOK -HeT
3. KOpTEX HEe M3MEHSIEM, CIIICOK U3MEHSIEM
4. >IeMEHTHI KOPTeKa MOTYT OBITh TOJIBKO OJJHOTO TUIIA
5. KOpPTEX - 3TO UePAPXUUYECKUNA CITUCOK
3. Koprtexu. UTo N3 HUIKeNepeyrucIeHHOT0 OTHOCUTCS K KopTexam?
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 NMPU BHINOJHEHUH CKpUNTa?
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. OymeT oToOpa)kaThCsi MyCTON CITUCOK

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

6.4uCI10 251eMeHTOB cnucka. Kakue U3 nmepeuncieHHbIX BbIPAKEHUI CO31aXyT CIMCOK POBHO
U3 TpexX 3JIeMEeHTOB?

print(‘a b c'.split())

print(list(range(3)))

print(‘asd'.split())

print(‘a=",1,2,3)

print(‘a=",1,2,'3")

arONE

7. Muaexc cnucka. CNUCOK 3a71aH nepevYncaeHueM YJ1eMEHTOB
#cnucku

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

print(numbers[-3])

Uro OyneT HameyaraHo Ha SKpaHe?

8.Cpe3bl cTpoku. Uro BepHer cpe3 'pandas'[-2:]. IIpu orBere He 3a0bIBaiiTe yKa3bIBaTh
KABBIYKH

9. cpe3nl crpoku. Kakoii pesyabrar Beipaxenuss 'numpy'[:3]*2? Ilpu orBere He 3a0bIBaTh
YKa3pIBaTh OAMHAPHBLIC KABBIYKH

10.11uHa cyioBapsi. Yemy paBHa [UIMHA CJIOBAPS, MOJIY4E€HHOI0 U3 CITUCKA
users_list=][



["+111123455", "Tom"],
["+384767557", "Bob"],
["+958758767", "Alice"]
]
users_dict = dict(users_list)
11. MeToa o0bennHenus ciaosapeii. Umerrcs nBa cioBaps
d={a"1,"d" 2}
d1={'c"1"+79217071104','d":'+79263111423"}
[TpucoenuuuTe K IEPBOMY CIIOBApIO BTOPOM C MMOMOILBIO METO/1a pabOThI CO CIOBAPSI

TunoBble OLIEeHOYHBbIE MATEPHAJIBI 110 TeMe 2
3agaHug no reme 2

3ananme 1. V3mepsiorcs 13 xapakTepuCTHK XUMHUECKOTO cocTaBa BiHA. HeoOoxonumo 1o
3HAUEHHSIM UMEIOIINXCS IEPEMEHHBIX ONPENeNIUTh TUIl BUHA.

Nmerores naHHble 0 Tpex coprax BuHa. CopT BMHA yka3aH B Tpex crojiOuax kiacc 1,
kiacc 2 u kinacc 3. Eciu B mepBom cronOue (kimacc 3) CTOMT €AWHMIA, TO HAOMIOIEHUE
COOTBETCTBYET BHJly BUHA TPETHETO TUIIA, €CIIM BO BTOPOM CTOJOIE (KJIAcC 2) CTOUT €AUHMIIA, TO
HaO0JIIO/IEHNE COOTBETCTBYET BHJIY BUHA BTOPOTO THIIA, €CIU B TpeTheM cTooOue (kiaacc 1) ctout
€IMHUIIA, TO HAONIOJICHHE COOTBETCTBYET BHJYy BHHA IMEPBOro Tuma. Takum oOpa3oM, CTONOIIBI
AyOnUpyIOT APYr Apyra.

Criucok nepeMeHHbIX :

1) Alcohol (comepkanue amkoross)

2) Malic acid (s16;109Hast KUCI0TA)

3) Ash (3oma)

4) Alcalinity of ash

5) Magnesium (Maraui)

6) Total phenols (o6mee conepxanue peHona (kapOOIOBON KUCIOTHI))
7) Flavanoids (apomaruyeckue BEIIECTBA)
8) Nonflavanoid phenols

9) Proanthocyanins

10) Color intensity (MHTEHCUBHOCTb IIBETA)
11) Hue (oxpacka? kpacurenu?)

12) OD280/0OD315 of diluted wines

13) Proline (nponun)

Yucno Habmogenuii — 178

Uucno nepeMeHHbIX — 13, Bce U3MepeHbl B KOJIMYECTBEHHOMN (HETPEPHIBHOI) IIKaJIE.

Uctounuk 3agaun: UCI Machine learning Database

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

OO6cyxeHue 3a1a4u:

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

3ananme 2. Vimerorcs nannsle peiituara Global Firepower, koTopblif ocHOBaH Ha 60iiee yem
50 dakropax, uToOsI onpeaenuth oreHky PowerIndex (Pwrlndx) nannoit crpanbl. JlaHHbIe B3STHI
u3 HabopoB NaHHbIX kaggle

[TpuBenenHas mpu pacuere peliTMHra Qopmyna Mo3BojisieT Oosnee MeNKuM, HO Oolsee
TEXHOJIOTHUECKH  Pa3BUTBIM  CTpaHaM KOHKYpHpOBaTh ¢ 0Ooiee KpYyNHBIMH, MeEHee
pa3BuTbiMi. Moaudukarops! (B Buie OOHYcOB U IITpadoB) a00aBIAOTCA AJIS AabHEHIIEro
YTOUHEHUs crHcka. HeKkoTopble MyHKThI, KOTOpbIE COOMIOACHBI B OTHOIIEHHH OKOHYATEIbHOIO
perTHHra:
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- PaHXHMPOBAHUE HE MPOCTO 3aBUCUT OT OOIIEr0 KOJUYECTBA OPYXKHs, JOCTYIHOIO KaKoil-
1100 OTHOM CTpaHe, a CKOpee COCPEIOTOYCHO Ha pa3HOOOPa3UU OPYKHUS B Mpe/esiaX KOJIHIECTBa,
yTOOBI 00€CTICUNTh JYyYIIUid OajlaHC TOCTYIHBIX OTHEBBIX MOIIHOCTEH (T. €., Hampumep, 100
TPAJIBLIUKOB HE COOTBETCTBYET CTPATErM4e€CKON U TaKTUUECKOW LieHHoCcTH 10 aBuaHocuam);

- AZiepHbIE 3amachl HE NPUHMMAIOTCS BO BHUMAaHUE, HO IpPU3HaHHBbIE/ IOA03pEBAEMBbIE
sZICpHBIE IEPKaBBI MTOJYYar0T OOHYC;

- reorpaduyeckue (HhakTopsl, JOrUCTUYECKass TMOKOCTb, MPUPOIHBIE PECYPChl U MECTHas
IIPOMBILIUIEHHOCTh BJIHSIOT HA OKOHYATENIbHbIN PEUTHUHT;

- JOCTYIIHBIE TPYAOBBIE PECYPCHI SBIAIOTCA KIIOUEBBIM (pakTopom; CTpaHbl ¢ OOJIBLIIMM
HACEJIEHUEM, KaK IIPaBUJIO, BBILIIE;

- CTpaHbl, HE UMEIOLIHE BBIXOJA K MOPIO, «HE HaKa3aHbI» 3a OTCYTCTBHE BOEHHO-MOPCKOTO
¢oTa; MOpCKHE JIepXKaBbl «HAKa3bIBAIOTCA» TIPU pacdeTe peHTHHra u3-3a OTCYTCTBUS
pa3sHO0Opa3us B UMEIOIINXCA MOPCKUX aKTHBAX;

- anbsgacel HATO momyuaror HeOONbIIOiH OOHYC 3a TEOPETHYECKH OOMEH pecypcamu,
BO3MOXKHYIO OpPraHU3aLUI0 KOATULIUH;

- HbIHEIIHEee MMOJUTHYECKOE/BOCHHOE PYKOBOJCTBO, UX MOJIUTHKA, POJIb HE IPUHUMAETCS BO
BHUMAaHUE.

Ha 2017 rog B 6a3y pnanusix GFP Bxomut B oOwmel cinoxHoct 133 crpaHsl.
(http://www.globalfirepower.com/countries-listing.asp).

Pemmts 3anady Ki1acTepHOro aHajinu3a METOAOM HEpapXUUECKON KIacTepu3aluu U METOJ0M
k-cpennux. Ilpu pemenuu 3a1a4n NponyIieHHbIE JaHHbIE 3aMEHATh MeiuaHoN. JIJis BbIsABICHUS
NPOMYIIEHHBIX TAaHHBIX UCTIONB30BaTh OMOIMOTEKY mice.

B ananusupyemom HabGope umeercs 47 arpuOyToB, IEPBbIE /1Ba U3 KOTOPHIX CUMBOJIbHBIE.
Tperuii arpubyT — paHr CTpaHbl MOJMy4aeTCs MyTEM aHaIn3a BCeX OCTalbHbBIX. [l03TOMY naHHBIN
PEUTHHT HE cieqyeT YUUTHIBATh P PEILICHUH 3a1a4H.

3aganue 3. [lanbl naHHble yueOHOro Habopa «TUTaHUK» PEIIUTh 3aJady KJIacCU(pUKALUU
pasnuyHbIMM - MeToAaMu. CpaBHUTH pe3ynbTarbl Kiaccupukauuu. Jas pemieHus 3aaadu
UCTIONB30BaTh (aiin train.csv. [Ipu pemeHnn 3a1a4u UCIOIB30BATh CIACTYIOIIUE aTPUOYTHI

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

Jl1s BBIENIEHNS HY)KHBIX NPU3HAKOB MCIOJIb30BaTh ONEPALMI0 KOHKATEHAIIUU, HallpUMep
dat[,c(2,3,4,6,9)]

Jlns mpoBepku KauecTBa Kiaccu(UKalMK UCTIO0Ib30BaTh TECTOBYIO U 00Y4arOIyI0 BHIOOPKH.
Pa3mep BbIOOpOK caenarh paBHbIM. [Ipu mocTpoeHnu BBIOOPKH NCIOIB30BaTh (hyHKIHIO sample.

[TocTpouTh TaOMUIly CONPSDKEHHOCTH IO pe3yJabTaraM IpPOBEPKH KadyecTBa padOTHhI
KJaccu(pukaropa Ha TECTOBOW BbIOOpKE.

3ananme 4. MccnenoBars GJIOKHOT MO MPEACKA3aHUIO IIEHBI HA HEJBUKHUMOCTh HAa OCHOBE
Habopa JaHHBIX boston

https://colab.research.google.com/drive/1p9CGM890tVzN-gPFHpbfKmH-MItcuimD
Tunosblie BONPOCHI 1JIs1 ONIPOCA 110 Teme 2:

1. [aiite ompenenenue 3anaun kinaccupuxanuu. Kakume MeTonpl pemieHus 3ajauu

kiaccupukanuu Bel 3HaeTe?

Oco0eHHOCTH pelieHus 3a7a4 Kiaccuukanu ¢ 00yuyeHueMm.

JlepeBbs Ki1accU(pUKaIMU U UX CBOMCTBA.

[IpuBenuTe npuMepsl aITOPUTMBbI IOCTPOCHHUS IEPEBHEB.

Kak onpenensiercs mpaBuiio OCTAaHOBKH ITOCTPOEHUS AepeBa?

Anroputm CART? IlpuBenute npumep €ro UCIOIb30BAHMS.

Yro nonumaercs nox kinacrepom? Ha3zoBute XxapakTepucTUKH Kiactepa. YTo Takoe

«IEHTpOUI» KiacTepa?.

8. Maiite kimaccuuKaluio METOAOB KJacTepHOro aHanusa. [IpuBenure mpumepsl UX
MIPUMEHEHHUSI B TPAKTUUECKOM JKHU3HH.

9. 3agem mcnonb3yrorcs Mepbl Onmzoctu? Ha3oBuTe MeToabl onpeaeneHus OIM30CTH
MEXy KIacTepamH.

Nooghk~own
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10. Korna mpumeHsieTcst MeTo OFKHETO cocena, nanbHero cocena? CpaBHUTE HX.

11. JTaiiTe XapakTepUCTUKY METPUK KJIACTEPHOTO aHAJIN3A.

12. Tlosicuute coaepaHue «ICHIOTPaMMbD» U OpraHU3aLHUIO €€ MPUMEHEHUSI.

13. YUro nonumaeTtcs moa npoduiaeM Kiacrepa.

14. Ucnonb30BaHrEe CTaTUCTUYECKUX IIaKETOB JJIsl PELICHHs 3aJad KJIacTepHOro
aHaJm3a.

15. [laiiTe XapakTepUCTUKY METO/Ia K-CPETHUX

Tect

1. Boi0op kiaaccudpurkaropa. Ucnosib3oBanue pa3jiddHbIX METOA0B KJaccupuKamuu
MO03BOJIAET MOJYYUTH CJIeYI0IIHe TA0JIUIbI CONPSKEHHOCTH.
MeTtoa TMHEHMHOro TUCKPUMUHAHTHOTO aHaJIu3a

| 69535 442
| 4546 | 477

Merton k Ommkaimmx coceneit mpu k=9

| 69938 39

| 4973 || 50
Jloructuyeckas perpeccus

| 69770)| 207

| 5005 | 18 |

Merton OIIOPHBIX BCKTOPOB

| 69882 103|
| 4890 || 125

Br16path myuminii MeTos 1o Mmoka3aTelito precission
1. Meroj OMOPHBIX BEKTOPOB
2. Meron k-OmmKkaimmx coceneit
3. JIOrUCTHYeCcKasi perpeccust
4. nvHEeNHbIN TMCKPUMUHAHTHBIN aHaAIN3
2. Boi0op kiaaccudukaropa. Hcnosib3oBanue pasjMYHbIX METOAOB KJIaccHpukanuu
MO3BOJIAAET NOJYYUTH CJIeAyIolue Ta0aIulbl CONPSIKEHHOCTH.
Merto TMHEHHOro JUCKPUMHHAHTHOTO aHAIN3a

| 69535 442
| -l 477
Merton k Ommkaiimux coceneit mpu k=9
| 69938 39)
| 4973 || 50|

Jloructuyeckas perpeccus
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| 69770| 207
| 5005 | 18 |

Mertoz OnOpHBIX BEKTOPOB

| 69882]| 103]
| 4890 || 125]

Br10pars yuninii MeTos 1o [oKa3aTello accuracy

1. MeTox ONMOPHBIX BEKTOPOB

2. Mertoa K-ommskaidmmx cocemeit

3. JorucTuyeckasi perpeccus

4. JuHeHHbIN IUCKPUMUHAHTHBIH aHAJIN3

5. JlepeBbs peleHuii
3. IIpu pemennu 3aga4u Kiaccugukanuu Ha HAOOPe JAHHBIX iris MOJIy4YeHO JepeBo
peuieHui

Do didi

ecision Tree iris $ Species
virginica
31 33 35
100%

Petal Length < 2.6

virginica
00 49 51
659%

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

KakoBa BeposiTHOCTH OIIMOKY MTpH KIaccu(UKaINK [IBETKA, €CIIH, JUTMHA JIETECTKa OOJIbIIe
2, 6 cm u menbIe 4,9 cMm. OTBET JaTh ¢ TOYHOCTHIO JIO JIBYX 3HAKOB IMOCTE 3amsaToi. B kauecTse
pa3aenuTelNs UCTIOIb30BaTh 3aAMATYIO

setosa versicolor

1.00 00 00
31%

.00 92 08
35%

4.KayecTBo Ki1accupukaropa. Tadinuua conpsizkeHHOCTH (MAaTPUIIA MYTAHULBI,
confusion matrix), mossy4eHHasi IpM NPOBepKe KayecTBa OMHAPHOIO KJaccugukaropa,

HMEET BUA
| 25| 10
| 8 | 14

CTpOKaMI/I MaTpulbl ABIAIOTCA UCTUHHBIC 3HAYCHUA TCCTUPYCMBIX O6T)€KTOB, a CTOJ'I6Ha -
pe3ynbTaThl TECTHpOBaHUA. UeMy paBHO 3HaueHHE IOKa3aTeds TOYHOCTH Kiaccuukaropa
(precission)? OTBeT JaTh ¢ TOYHOCTBIO IO IBYX 3HAKOB IOCJIE 3aIsITOM

5. KauectBo kiaccuduxkaropa. Tabiuua conpsizkeHHOCTH (MaTpula IyTAHUIBI,
confusion matrix), mojsy4yeHHasi IpH NPOBepKe KadecTBa OMHAPHOro KJjaccupukaropa,
HMeeT BUJ

I T
L 8]l 4
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CTpokamu MaTpUIIBI SBJISIOTCS HCTUHHBIE 3HAYCHUST TECTUPYEMBIX OOBEKTOB, a CTOJIONA -
pe3ynbTarhl TeCTUpOBaHUs. Uemy paBHa TOYHOCTH Kiaccudukaropa (recall)? Oter nmarth ¢
TOYHOCTBIO JIO IBYX 3HAKOB ITOCIIE 3aIISITOM

6. KayecTBo kiaccupukanuu. B pesyabrare pemennsi 3aia4ym KJiaccupukamum ¢
noMoubo Orange MeTo/10M /iepeBbeB pellleHU i MoJIy4eHa MATPHUIA

:i Confusion Matrix - O X

Tree Show: |Mumber of instances ~ ~

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

Iris-versicolor 0 7 0 17

Actual

Iris-virginica 0 3 15 18

3 10 20 15 45

Qutput %

Fredictions [_] Frobabilities

Apply Automatically Select Correct Select Misclassified Clear Selection

2B (B3

JlanHasi Marpuila TMONTy4YeHa IMPU NPOBEpPKEe KauecTBa KiacCcU(pUKaTopa C MOMOIIBIO
TecToBOM BBIOOPKHU. Onpenenuts 3Ha4eHue mokasarenss AC. OTBET JaTh ¢ TOYHOCTBHIO JIO JIBYX
3HAKOB MOCJIE 3aISITON

7. Tabauua conpsizkennoctu (confusion matrix)
Tabnmuma conpspkeHHOCTH (Marpuia IMyTaHWIbl, confusion matrix), MoxydeHHas Tpu
IpoBEpKe KadecTBa OMHAPHOTO Ki1accu(ukaropa, MIMeeT BU

| 25| 10|
| 8 | 14
CTpOKaMI/I ManI/IIII:J SABJIAOTCA UCTUHHBIC 3HAUYCHU A TGCTI/IpyeMBIX O6’I)GKTOB, a CTOJ'I6IIa -

pe3ynbTaThl TECTUPOBaHUsA. YeMy paBHAa TOYHOCTH Kiaccudukaropa (accuracy)? OTBeT aaTh C
TOYHOCTBIO JI0 JIByX 3HAKOB MOCJIE 3aMsITON

TumnoBklie olleHOYHbIE MATEPHAJIBI 110 TeMe 3
3amanuda mo teme 3

3aganue 1. Pemmth 3amauy kinaccu(uKamuu OT3BIBOB K (pMiIbMaM C HCHOJIB30BaHHUEM
dataset imdb. IIpu pemennn 3a1aun kinaccudukay Habop JaHHBIX B3ATh B Moaysie keras. 3agauy
PEIINTD C MOMOIIBIO TTOJHOCBSI3HOM HEHPOHHOW CeTH, cocTosel u3 AByX ypoHeil. M3 50000
o1361BOB Ha ¢uiibMbl 25000 oT3bIBOB B3sTh Kak oOyuatomue u 25000 kak KOHTPOIUPYIOLIUE
00pa3Iibl.

3ananme 2. Pemnth 3aga4y KJaccM(pUKanMU KapTHHOK Ha OCHOBe HA0opa JaHHBIX
CIFAR-10 [laracer conepkut 60000 BETHBIX dhoto o0nexToB 10 Kmaccos
pasmepoM 32x32 nuKcenei.

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

3ananue 3.Pemuts 3amady knaccudukanuy Ha oCHOBe HaOopa maHHbIX Dataset of 11,228
newswires from Reuters, labeled over 46 topics.
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3ananue 4. Pemnth 3aauy aHajau3a TBUTTOB 110 TOHAJIBLHOCTH. J{J1d penieHust 3a1a4u
UCTIOJIb30BaTh HaOOpkI qaHHbIX 'wget https://www.dropbox.com/s/fnpg3z4bcnoktiv/positive.csv

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

VY Hac ecTb BLI60pKa u3 TBUTOB. HaMm u3BectHa SMOIHOHAJIbHAs OKpaCKa KaXJ10ro TBUTa
nu3 BBI60pKI/IZ IMOJIOKUTCIIbHAA WUJIX OTPHULIATCIIbHA. 38,,[[3‘121 COCTOUT B TIOCTPOCHUHN MOJICIIN,
KOTOpas 1o TCKCTY TBUTA MMPCACKA3bIBACT €0 SMOLMOHAJIBHYIO OKPACKY.

KJ’IaCCI/I(bI/IKaI_[I/IIO I10 TOHAJIbHOCTHU HUCIIOJIB3YIOT B pCKOMCHAATCIIbHBIX CUCTCMAX, 4TOOBI
MIOHSITh, TOHPABUJIOCH JIH JIIOJIsIM Kade, KUHO, etc.

HpI/I PCUICHUHU 3a/la4u UCIIOJIb30BATh OJIOKHOT
https://colab.research.google.com/drive/1zO1XINcSFw6ZdtkXCGA909IP60tZ4dbl1#scroll To=
KvOWdHcUW@g98

JlaHHBII OJIOKHOT SKIOPTUPOBATH B B (aiin OokHOTa *.Ipynb. OTKpeITh aiii B 010KHOTE
notebook Anaconda navigator.

Tunosbie BONPOCHI 1JIs1 ONIPOCa 110 Teme 3:

[TonsiTe HEMPOHHOM CETH.

[IpuBenure npuMepsl apXUTEKTYpbl HEHPOHHOM CETH.

JaiiTe xapakTepUCTHKY MEPLENTOPA.

Ha3oBure nmeHa y4eHbIX, ¢ KOTOPBIMHU CBS3aHA UCTOPUS HEMPOHHBIX CETEN.

Jaiite xapaktepucTuky HeiipoHa. IlpuBeaure mnpumepsl GYHKIUNA aKTUBAIIUU
HEHpOoHa.

Yro Takoe QpyHkuus akruBaun RELU?

Uro takoe batch? CpaBaurte nonstus batch, nreparum, smoxu.

UYro mpencrapiser codoii mpobiema nepeodydeHus: HeWpOHHOU ceTr?

Uro Takoe n1oo0yueHne HEHPOHHOM ceTn?

agrwpdE

©ooNe

Tunosblie OLEHOYHBIE MaTePHAJIbI 110 Teme 4
3aganus no reme 4

3ananme 1. Pemnth 3amauy kiaccuuKauu OT3bIBOB K (puiabMaM C HCHOJIb30BaHUEM
dataset imdb. IIpu pemennn 3anaun knaccudukay HabOp JaHHBIX B3STh B MoayJie keras. 3amaqy
PELINTD C MOMOUIBIO MOJTHOCBA3HOW HEMPOHHON CETH, cOcTosAlEeN U3 IByX ypoBHen. M3 50000
o13b1BOB Ha ¢GuiabMbl 25000 0T3bIBOB B3sTh Kak oOyuaromue u 25000 kak KOHTPOJIUPYIOLIHE
o0pa3sIbl.

3ananme 2. Pemmrh 3amauy kiaccuuUKalMu KapTMHOK Ha OCHOBE HaOopa JaHHBIX
MNIST. HyxHo pacrno3HaTh pyKOIMCHBIN TEKCT MO N300pasKeHUSM.

3aganmne 3. CamMOCTOATENBHO paccMOTpeTh ONOKHOT Ha google colab. DkcmoprupoBarh
0110kHOT B notebook. 3anmyctuts notebook ¢ momomusio Anaconda navigator.

https://colab.research.google.com/drive/1 SLoQPhvv-
MYI1IrNFP{v6y3y9eosubOrt#scrollTo=sjAzhUMjuwvi

3ananue 3.Pemnth 3amady knaccudukaiuy Ha ocHOBe Habopa nanHbix Dataset of 11,228
newswires from Reuters, labeled over 46 topics.

Pemmmuts 3a/lauy aHaJIn3a TBUTTOB I10 TOHAJIbHOCTH. I[JISI peHiCHUs 3a1a4U UCITIOJIb30BATh
Habops! qaHHbIX 'wget https://www.dropbox.com/s/fnpg3z4bcnoktiv/positive.csv

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

V Hac ecTb BBI60pKa n3 TBUTOB. HaMm u3BectHa OSMOIHOHAJIbHAas OKpacKa KaXXJ10ro TBUTa
u3 BBI60pKI/II MMOJIOKUTCIIbHAA UKW OTpULIATCIIbHAS. 38.;[2[‘-12[ COCTOUT B MMOCTPOCHUU MOJCIIN,
KOTOpas 1o TEKCTY TBUTA MPECACKA3bIBACT €0 SMOIMOHAJIBHYIO OKpPACKY.

K.]'IaCCI/I(bI/IKaI_[I/IIO 110 TOHAJIbHOCTU HUCIOJIB3YIOT B pPCKOMCHAATCIIbHBIX CUCTEMAX, YTOOBI
MOHSTh, TOHPABWJIOCH JIH JIIO/ISIM Kade, KuHO, etc.
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https://colab.research.google.com/drive/1SLoQPhvv-MYllrNFPfv6y3y9eosubOrt#scrollTo=sjAzhUMjuwvi
https://colab.research.google.com/drive/1SLoQPhvv-MYllrNFPfv6y3y9eosubOrt#scrollTo=sjAzhUMjuwvi

3amanue 4. C momornkio 010kHOTa google colab uccienosars 610KHOT, B KOTOpOM
UCTIOJIB3YETCSI MOJICNIb aHAJIN3a TEKCTOB WOrd2vec
Tunosbie BONPOCHI JJIfA ONIPOca o Teme 4:

1. CpaBHHTE CETH TOBEPXHOCTHOTO U IITyOOKOTO O0y4EHUSI.

2. Jlaiite 0oOIIyI0 XapaKTEPUCTUKY CBEPTOYHBIX HEHPOHHBIX ceTel. M3 Kakux cioes
COCTOMUT TaKasi CeTh?

3. Onepauust cBeprbiBanusi. llaGmonsr cBepTku. Kakue OCHOBHBIE —OIEpaiiu
UCITOJIb3YIOTCS B PEKYPPEHTHBIX CETAX?

4. Onepanus padding, maxpooling?

5. OcobOenHocTH 00paObOTKH TEKCTOB U TIOCIIEI0BATEILHOCTEH ?

6. Kaxk ocymecrsisiercs 00paboTka Tekcra?

7. B yem ominyne teMMaru3anuy 1 TOKeHU3aluu?

8. B 4em oTimume npsMoOro KOAUPOBAHUS U BEKTOPHOTO MPEACTABICHHUS CIIOB?

0. Jist wero ucrnonb3yetcs cioit embedding?

10. JlaiiTe XapakTepUCTUKY PEKYPPEHTHBIX HEHPOHHBIX CETEU

11. [Haiite xapakrepuctuky cereit LSTM

5.0uneHo4HbIE MarTepualibl HpOMe)KyTO'—lHOﬁ aTTeCTallum 1o JMCIHMIIJINHE

5.1.3a4eT NPOBOAMTCS C IPUMEHEHUEM CIIEAYIOIIUX METOOB (CPENICTB): YCTHBIM OMpOC,
TECTUPOBAHUE.
5.2. OueHo4yHble MAaTEPHAJIBI IPOMEKYTOYHOM ATTECTALUN

IMoka3zaresm ¥ KpUTePUM OLECHUBAHUS KOMIIETEHUMH HA Pa3jIHYHBIX 3Tamax Mx
dopmupoBanus

KoMmnoHeHT KoMIIeTeHIIUH IIpoMesky TOUHBIH/KIII0YeBOI Kpurepnii oneHnBanus
WHAUKATOP
[IKC-2.1 Hcnonb3yer coBpeMeHnHble | Mcnons3yer uHbopMaluio,
METO/IbI, WH(pOpPMAITMOHHBIC | METOABI W MPOTPAMMHBIC
TEXHOJIOTUH, MPOrpaMMHBIH | cpeicTBa ee coopa, 00paboTKH

WHCTpYMEHTapuii B  oObeMe, [ M aHanmm3a, B TOM 4HCIE C
HEOOXOIMMOM Ul pEIleHUs | MCTIOoJIb30BaHUEM

3aJ1a4 6I/I3HCC-aHaJ'II/ITI/IKI/I, HHTCJUICKTYaJIbHBIX MCTO0B.
UCIIOJb3YeT aHmIosA3bIYHYI0 | CaMOCTOSATENBHO peraer
JAOKYMCHTAIIUIO W CIPABOYHBIC | 3aJa41 HUHTCJUICKTYAaJIbHOT'O
CHCTEMBI aHaln3a JIaHHBIX, TEKCTOB H
M300paXEHU C  TOMOIIBIO
aHATUTUYECKUX  mardopm,
¢peiimopkoB  Python Keras,

TensorFlow
TumnoBbie BONPOCHI, BBIHOCMMbIE HA 3a4eT
1. CpasuurenbHbIif ananu3 Python, R. O0mias xapakrepuctuka si3pika Python. Cpena
paspabotku. [Imardpopma Anaconda.
2. OcHOBBl cuHTakcuca s3blka. llepemeHHble, KitoueBble ciioBa. (OCHOBBI
pOTpaMMHUPOBaHMs Ha si3bike Python.
3. Tunel naHHbIX. DYHKIMOHATBHOCTD Ul pabOThI C JAHHBIMU. YCTaHOBKA IMAaKETOB
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Hay4YHBIX BbIyrciieHnit Ha Python. YcranoBka Keras.

4. Pemenue 3ana4 ananusa nanHblX. [lonstue ren3opa. Ckansipbl, BEKTOPBI, MaTPHULIBI,
TEH30Pbl TPEThEr0 U BBICUIETO pAHTOB. BpeMeHHble psAapl WU TOCIEA0BATEIbHOCTH.
N300paxenus. Onepanuu HaJl TEH30paMHU.

5. OpeiimBopk Keras. bubnuroreka Google TensorFlow

6. [TocranoBka 3amau kjaactepHoro anaimmsa. Omnpenenenue kinacrepa. [lapameTpsr
KJjactepa. Mepbl 01130cTi. METpUKHU KIIaCTEpPHOTO aHAIN3a.

7. BazoBeie  anmropuTmbl  KiacTepuzanuu.  Mepapxuueckas ~— KilacTepH3alus.
JennorpamMel.

8. Merton K-cpenuux. Ilonstue nentpouma. IIpodunm xmacrepoB. Bzaumocssp
KJIACTEPHOT'O U perpeccuoHHOro aHanusa. Kinacrepsslil ananus Ha Python.

9. @opmynupoBka 3amaun  kinaccuukanmu. KrnaccudukanmoHHBIA  aHAMU3  C

obyuenneM. JlepeBbsi perieHUN. AJTOPUTMBI TOCTPOCHHS JEPEBBEB pelIeHUNH. Meronbl U
anroputmsl noctpoenust aepeBbeB. AnroputM CART. Onpenenenue npekpaiieHus nocTpoeHus
JepeBa KiacCU(pUKaIuu.

10. Jloructuueckas perpeccus. CpaBHEHUE PE3YIIBTATOB KIIACCU(PUKALINN Pa3THYHBIMH
METOIaMHU.

11. Merton k-Onmkaliux cocenei.

12. OneHka kadecTBa 3a1ad kjiaccudukanuu. Tabmuma comnpsbkeHHOCTH. [loHsTHE

YyBCTBUTEIBHOCTU U cneunuuHocT. ROC-kpuBasg. OmuOKy nepBoro M BTOPOro poja MHpu
pelLeHnH 3aj1a4 Kilaccu(uKanuu.

13. [TonsiTvie HEMPOHHOM ceTu. ApXUTEKTYpa HEHPOHHOM CeTH.

14. OcHoBbl MamuHHOTO 00yueHus. OleHka MojeJel MAIIMHHOTO OOYy4YeHHS.
TpeHnpoBOYHBIE, TPOBEPOYHBIE M KOHTPOJBHBIC JaHHBIC. ANTOPUTMBI OOydeHUs. DyHKIUSA
HOTEPb.

15. Mexanu3M HEHPOHHBIX ceTel Ha OCHOBe 00ydeHusi. OOpaTHOE pacrpoCTpaHEHUE
OIINOKHU.

16. Pemenne 3amau kimaccuduKanuy, perpeccHy, NPOTHO3HPOBAHUS C TOMOUIBIO
HEHPOHHBIX CETEH.

17. [TonsiTHe TOBEPXHOCTHOTO MW TIyOOKOTO oOyueHus. [nybokoe oOyueHue B
TEXHOJIOTHSIX KOMITbIOTEPHOTO 3PEHMSL.

18. CBepTO4HbIE HEMPOHHBIE CETH.

19. I'my6okoe oOyueHue Ui TeKCTa M IOciefoBarelabHOCTe. PexkyppeHTHbIe
HeliponHsle cetu. Ciion LSTM, GRU.

20. CaeprouHble HelipoHHBIE ceTH. [ eHepaTuBHOE ITyOOKOe 00yueHHe.

Ixkana oueHUBaHUA

OneHka pe3ylnbTaroB MNpPOM3BOAMTCA Ha ocHOBe IlojokeHHs O TeKylleM KOHTpoJe
yCIIEBaEMOCTH  OOy4alomMxcs W MPOMEKYTOYHOH  arTecTalu  OOCTAIONIMXCS 10
0o0pa3oBarelbHBIM MPOrpaMMaM CpeIHEro MpoeCCHOHATBHOTO M BBICHIETO 00pa3oBaHUS B
denepaqbHOM TOCYIApCTBEHHOM OFOPKETHOM  OOpa30BaTebHOM — YUPEXKICHHH  BBICIIETO
oOpa3zoBanust «Poccuiickas akajeMuu HApOAHOK XO3sMCTBAa M TOCYIapCTBEHHOHN CIyXObl mpu
IIpesunente Poccuiickoit denepanumn», yreepxkaeHHoro IIpukazom Pextopa PAHXul'C npum
[Tpesugente PO ot 30.01.2018 . Ne 02-66 (.10 paszmena 3 (mepsblit ab3am) u m.11), a Takxke
Pemenus VYwuenoro cosera Cesepo-3amagHoro wuHctutyra ymnpasiaeHuss PAHXul'C npum
ITpesunente PO or 19.06.2018, nporokon Ne 11.
3auer

Ha «3auTeHo» o1leHUBAIOTCS OTBET, B KOTOPOM CHCTEMHO, JIOTHYHO U TOCIIEe0BATEILHO

M3JI0KEH MaTeprall Ha BCE TIOCTaBJICHHBIE BOITPOCHL. Kpome Toro, CTyIeHT TOMKEH MOKa3aTh
CHOCOOHOCTH JeNIaTh CaMOCTOSATENIbHBIE BBIBOJIbI, KOMMEHTHUPOBATh U3jaraeMblii Marepuai. [Ipu
ATOM JIOITYCKAIOTCS HEKOTOPBIE 3aTPyIHEHHs C OTBETaMH, HAIPUMED, 3aTPYAHECHUS ¢ IPUMEpaMu
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U3 IPAKTUKH, 3aTPYAHEHUS C OTBETaMH Ha JIOTIOJIHUTENIbHBIE BOIIPOCHI.

«He 3a4TeH0» CTaBUTCS B Clly4yae, KOI/Ia CTyACHT He 3HAeT 3HAYUTEIbHOM 4acTH y4yeOHOro
Marepuana, JIOIyCKaeT CYIeCTBEHHbIC OLIMOKM; 3HAHUS HOCAT OECCHCTEMHBIH XapakTep; Ha
OOJIBIIMHCTBO JIOTIOJIHUTEIBHBIX BOIPOCOB JaHbl OMIMOOYHBIE OTBETHI, OTBET HAETCA HE II0
BOIIPOCY.

6.MeTtoanueckne MaTepuaJibl 10 OCBOECHHUIO TN CIUTIIIUHbI

Paboueii mporpaMMoii TUCHMIIMHBI TPETYCMOTPEHBI CIEAYIOINIME BHUIBI AYJHUTOPHBIX
3aHATHIN: JIEKIUH, PaKTHYeCKue 3aHATHA. Ha JIeKnusx paccMarpuBaloTCs HauOoJee CIOKHBIHN
Marepuan JTUCHUIUIUHBL. J[1s pa3BUTHS y MaruCTpaHTOB KPEAaTHBHOTO MBINUICHUS U JIOTUKU B
KOKIOH TeMe y4yeOHOM JUCHMIUIMHBI HPEIyCMOTPEHBl  TEOPETHYECKHE  IOJIOKCHHMS,
MHCTPYMEHTAJIbHBIE CPEICTBA, a TaKKe NMPUMEPbl MX HCHOJIB30BAHUS MPU PEIICHUH 3a]1ady
NpPEIUKTHBHONW aHAMUTHKU. KpoMme Toro, 4acTh TEOPETHYECKOr0 MaTepHaja MpeJoCTaBIseTCsl Ha
CaMOCTOSITENIbHOE HM3YYECHHE MO PEKOMEHJIOBAHHBIM HCTOYHHMKAM JUIs (POPMHUPOBAHUS HaABBIKA
caMooOy4YeHHUS.

[TpakTuyeckue 3aHATHS NTPeTHA3HAYCHBI TSI CAMOCTOSATEIIEHOM PabOThl MArUCTPAHTOB TIO
pELICHUI0 KOHKPETHBIX 33j1ad. Kaknoe mpakThdeckoe 3aHsATHE CONPOBOXKAACTCS 3a/1aHHSIMHU,
BBIJIaBAEMBIMH MaruCTPaHTaM JUIsl PEIICHHUS BO BHEAYTUTOPHOE BPEMS.

Jlnst paboThl ¢ MeYaTHbIMM M 3JEKTPOHHBIMU pecypcamu C3MY umeercs BO3MOKHOCTb
JOCTyNa K OJJIEKTPOHHBIM pecypcam. OpraHuzammsi pabOTbl MAaruCTPaHTOB C  JJIEKTPOHHOM
OuOMMOTEeKON yKa3aHa Ha caiiTe MHCTUTYTa (cTpaHulle caifta — «Hayunas Oubianorekay).

MeTtonnuyeckne yKazanus 1Jis1 00y4ar0IHUXCs 110 OCBOCHHUIO U CHHUILINHBI
OO6yuenue no aucuumiuHe «lIpeackaszarenbHas aHaTUTHKa» NPEANOIaracT u3yuyeHue Kypca
Ha ayJUTOPHBIX 3aHATUAX (JIEKLMHU, MPAKTUYECKHEe pPa0OThl) M CaMOCTOSATENBHOW pabOThI
oOyuatomuxcsi. CemuHapckue 3aHATUsS AucuuIUIMHBL  «[IpenckasarenbHas —aHaIUTHKA
IPEANOoIaraloT uX MPOBEACHUE B PA3IMUHBIX (POPMax C LEIbIO BBIABICHUS MOIYYEHHBIX 3HAHUMH,
YMEHUH, HABBIKOB W KOMIIETEHLMH C IPOBEACHUEM KOHTPOJIbHBIX Meponpustuil. C 1emnbio
o0ecreyeHus yCreuHoro o0y4eHus 00y4Jaromuicst J0JKeH TOTOBUTHCS K JIEKIMH, ITOCKOJIbKY OHa
ABJISIETCS BaXKHEHIIEH popMoii opraHu3aiy yaeOHOoro rnpouecca, NoCKOJIbKY:
—  3HAKOMMHT C HOBBIM y4€OHBIM MaTepHasioMm;
—  pa3bsCHsET yueOHBIE AIEMEHTBI, TPYAHbIE JJI1 TOHUMAHUS;
—  cHcTeMaTu3MpyeT yuyeOHbIM MaTepual;
—  OpHEHTHUpYET B yueOHOM Mpoliecce.
lloocomoska K nekyuu 3aKIOYAETCS B CIETYIOIIEM:
—  BHMMATEJIBHO IPOYUTANTE Marepuai NpeablayIIeH JeKIUH;
—  Y3HaiiTe TeMy IpeCTOosALIeH JeKInH (TI0 TeMaTHYeCKOMY IUIaHy, 10 HHPOopMaluu
JeKTOpa);
—  03HAaKOMBTECh C YU€OHBIM MaTepHaJioM MO0 PEKOMEHAYEMOI TuTeparype;
— TocTapaiTech yACHUTb MECTO U3y4aeMoil TeMbl B CBOel npodeccuoHaIbHOM
MIOTOTOBKE;
—  3alMILIATE BO3MOXHBIE BOIIPOCHI, KOTOPBIE BbI 3a1aIUTE JICKTOPY HA JICKIIUH.
Iloo2omoska Kk npaKmuyeckum 3aHAmMuaM:
—  BHMMATEJBHO IPOYMTANTE MaTepra JIEKIUH, OTHOCAIIUXCS K JTAHHOMY
CEMHMHAPCKOMY 3aHSTHIO, 03HAKOMBTECH C Y4eOHBIM MaTepUaIoOM;
—  OTBETBHTE HA KOHTPOJIBHBIE BOIIPOCHI 10 CEMUHAPCKUM 3aHATHUIM, TOTOBBTECH aTh
Pa3BEPHYTHIN OTBET HA KAXKIbIA U3 BOIIPOCOB;
—  yACHUTE, Kakue y4eOHbIE 2JIEMEHThI OCTAIMCh JIIsl BAC HESICHBIMU U TTOCTapanTeCh
MOJYYUTh Ha HUX OTBET 3apaHee (10 CEeMUHAPCKOTO 3aHATH) BO BpeMs TEKYIIHX
KOHCYJIbTallUi MpernoaBaTes;
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TOTOBUTHCS MOKHO MHIMBUYaIbHO, TAPaMU WM B COCTaBE MAJIO TPYIIIBI,
nociueHue ABIsAoTCs 3G GEeKTUBHBIME (popmamu padoOTHI;

paboyasi mporpamMma JUCHUIUIUHBI B YaCTH 1I€JIeH, IePEUHIO 3HaHUN, YMEHUH,
TEPMUHOB U Y4eOHBIX BOIPOCOB MOXKET OBITh UCIOIH30BaHA BaMU B KaueCTBE
OpPHEHTHPA B OPraHU3aIH 00yUCHUSI.

Buinoanenue sadanus.:

BhIOEpHTE HAOOP JaHHBIX (BPEMEHHOI! Psill, BDEMEHHBIE PS/IbI) [UISl BHIIOIHEHHS
3aJJaHHs;

BBINOJIHUTE aHAJIN3 UCTIOJIb3YEMBIX IPU3HAKOB (II€JIEBOTO MPHU3HAKA);
NPOAHATM3UPYHTE Ka4eCTBO HCXOIHBIX JTaHHBIX;

BBINOJIHUTE BEIOOP HHCTPYMEHTOB MPEN00paObOTKH ISl YTyUIICHHs KaueCTBa
MCXOJHBIX JIaHHBIX, a TAKXKe (YOPMYIMPOBKHU TPEIBAPUTEIBHBIX THIIOTE3;
penmTe 3a1a4y MporHO3UPOBAHMS YPOBHEH BPEMEHHOTO psijia;

UCCIIeIyTe BO3MOXKHOCTD U3BJICUCHHUSI IPU3HAKOB BPEMEHHOTO PSJIa;

pelmTe 3a1a4y aHajan3a BBISBICHHBIX MPU3HAKOB;

oopMuTE OTUET IO pe3yNIbTaTaM BBHITIOJTHEHUS 331aHuUsI.

7. YueOHas JuTepaTrypa U pecypchl HHGPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UHTepHeT", BKIKOYAs NepeYeHb Y4eOHO-MeTOANYeCKOro odecneyeHus s

CaMOCTOSATeIbHOI padoThl 00y4arOIUXCH MO JUCHHUILINHE

7.1. OcHoBHas JquTEparypa

1.

~

AdanaceeB, Bnamumup HukonaeBny. AHanu3 BpeMEHHBIX PsIIOB M IPOTHO3WPOBAHUE. -
CaparoB:Aii [Im Ap Memuna. — 310 c. Tekcr : osnekrponnbii. - URL:
http://www.iprbookshop.ru/90196.html (mara oOpamenus: 12.11.2020). - Pexum
noctymna: ajs apropusup. [lonb3oBarenei.

Kyprocos M.I. Beenenne B MeTO/IbI MallIMHHOW 0OpaOOTKU JaHHBIX. - HoBOCHOMpCK:
Asrorpad. -220 C. Texcr: 3JIEKTPOHHBIN. - URL:
http://www.iprbookshop.ru/102117.html (mara oOpamenus: 11.01.2021). - Pexum
JIOCTYyTa: AJIsl aBTOPU3UP. TOJIb30BaTenen

Mactunkuit C. 3D. (2020) AHanu3 BpEeMEHHBIX PSIAOB C momomblo R. —
DneKTpOoHHAs KHUTA, ajapec noctymna: https://ranalytics.github.io/tsa-with-r
Mupxkus, bopuc I'puropseBud. Beeaenue B ananus nanasix — M.:}Opaidt, 2020 — 174 c.
Tekct : snextponsslil / OBC Opaiit [caiit]. — URL: https://urait.ru/bcode/450262
(mara obpamenus: 01.10.2020)

MxutapsH B. C., Apxunosa M. 1O., [lyoposa T. A., Muponkuna FO. H., Cuporun B. I1.
Anamu3 nanabix. — M.: FOpaiit, 2020 — 490 c. Tekct : anexrponnsiii / 9bC KOpaiit
[caiit]. — URL: https://urait.ru/bcode/450166 (nata obpamenus: 29.09.2020)

O'Hui, Kotu. Data Science : MHucaiinepckas nuandopmanus s HOBUYKOB. Brirouas
s3plk R : [mep. ¢ anm.] — CIIG. IMurtep. — 368 c. Tekcr: snextponnbiii. - URL:
http://new.ibooks.ru/bookshelf/359209/reading (nara o6pamenus: 25.01.2021)

Cyzu P.A. Python. — CII6.: BXB — IletrepOypr, 2015 — 759 c. anekTpoHHBI pecypc
Xannaman P. JIxx, Aranaconynoc J[x. [Iporno3zupoBanue: NpuHIMIIBI U MPAKTHKA.
[DnektponnsIil pecypc] —URL: https://otexts.com/fpp3/

Bce uCTOUHMKN OCHOBHOM JINTEPATyphl B3aUMO3aMEHSIEMBI.

7.2 JlonoJIHUTeIbHAS JIUTEpaTypa

1.

Kepon, Openben. [IpM.:[uanexTtuka. -684 c. [lpuxnagHoe MammHHOE OOy4YeHHE C
nomorpto Scikit-Learn u TensorFlow : KoHuenimu, MHCTPYMEHTBI U TEXHHUKH JUIS
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https://ranalytics.github.io/tsa-with-r

CO3JaHMsI MHTEJJIEKTYalIbHbIX CHUCTEM : TIOJHOLBETHOE W3/aHUE : TEPEeBOI C
AHIJIMHCKOTO -

2. Principles of Econometrics with R [Onekrtponnsiii pecypc] —  URL:
https://bookdown.org/ccolonescu/RPoE4/

3. Hunbcen OinmmH. [IpakTHdeckuil aHainM3 BPEMEHHBIX PSIOB: MPOTHO3ZHUPOBAHUE CO
CTaTHCTHKOM 1 MammHHOE 00ydenue. —M.: OOO Juanextuka — 2021 — 544 c.

4. Haymos, Bnagumup Hukonaesuu. CpenctBa OuzHec- aHAIMTUKH: yueO. mocodue / B. H.
Haymos ; @ezep. roc. 6romxet. 00pa3oBat. yupexaeHue BbIcil. oopa3oBanus "Poc. akaj.
Hap. X03-Ba U roc. ciyx0sl ipu [Ipesunenre Poc. @enepanun", Ces.-3amn. uH-T ymp. -
CIIb6. : C3UY - ¢pun. PAHXuI'C, 2016. - 107 c.

5. Haymor B.H. Ananu3 gaHHBIX ¥ MalllMHHOE OOYYEHHE: METOMIBI U HHCTPYMEHTAJIbLHBIC
cpeactea. denep. roc. OrOMKET. 00pa3oBar. yUpeKICHHUE BhICII. oOpaszoBanus "Poc.
akajl. Hap. X03-Ba U roc. ciyxOsl mipu [Ipesunente Poc. @enepanuu", Ces.-3am. uH-T
yp. - CII6. : C3UY - ¢pun. PAHXul'C, 2020. - 260 c.

6. [omne ®. 'mybokoe obydyenne Ha Python. — CII6.: ITutep. 2018. -400 c.

7. Illomne @. I'my6okoe obyuenue Ha R. — CII6.: TTurep. 2018. -400 c.

7.3.HopmaTuBHbIEe NpPaBOBble JTOKYMEHTbI W HHasi mnpaBoBas uHpopmauus [lpukas
Muno6pnayku Poccun ot 19.11.2013 N 1259 (pen. ot 05.04.2016) "O6 yrBepxnenun [lopsaka
OpraHM3alliil M OCYIIECTBICHUS OOpa30BaTENbHOM JEATEIIFHOCTH 10 00pa30BaTebHBIM
nporpaMMmaM BBICIIETO O0pa30BaHMsl - MPOrpaMMaM TOATOTOBKM HAayYHO-TIEArOrHYeCKUX
KaJlpoB B acniupantype (aabtoHkType)" (3apeructpupoBano B Muntocre Poccun 28.01.2014 N
31137)

7.4.aTepHeT-pecypcehl

1.

2.

o o

DNEeKTPOHHO-00pa3oBaTebHBIC PEeCypChl Ha caiite HayuHou Oubimorekun C31UY PAHXul'C

(http://nwipa.ru)

DNeKTpOHHbIE  y4eOHHWKH  AJIEKTpOHHO-OMOmmoreuHoi  cuctemMbl  (OBC)  «AifOyke»

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

ONEKTpOHHBIE  Y4eOHUKH  DNEKTpOHHO-OMOmmoreynor  cucrembl  (OBC)  «Jlanb»

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

DNEKTPOHHBIE  YUYEOHUKH  DJeKTpOoHHO-OmOmuoreunort cucrembl (OBC)  «IPRbooks»

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

OJEeKTPOHHBIE YUEeOHUKHU AEKTPOHHO-0nOaoTeuHoi cuctemsl (OBC) «fOpaidt»

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

HayuHo-mipakTrueckue cTarbu MO 3KOHOMHUKE M (MHaHCAM OJeKTpoHHON Oubmmorexku ]I

«I'pebennuxoB» http://www.nwapa.spb.ru/index.php?page id=76

Crarbpu n3 JKYpPHAJIOB 51 CTAaTUCTUYECKUX W3IaHUIN Uct-Brio

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

AHITIOS3bIYHbBIE pecypcbt  EBSCO Publishing: goctyn Kk MyJIbTUAMCUUIUIMHAPHBIM

MOJTHOTEKCTOBBIM 0a3aM JaHHBIX Pa3IHMYHBIX MHUPOBBIX U3IATENBCTB MO OWU3HECY, IKOHOMHUKE,

¢uHaHcaM, OyXTalTepCKOMY YYeTy, T'yMaHUTApHbIM M €CTECTBEHHBIM O0O0JAacTSIM 3HAHMMH,

pedeparaM U MOJIHBIM TEKCTaM MYOIHKAIUNA U3 HAYYHBIX U HAYYHO—TIOMYIISIPHBIX KYPHAJIOB.
Emerald eJournals Premier - kpymnHeiiiee MUPOBO€ M3IaTEIBCTBO, CIEITUATU3UPYIOIICECS

Ha 3JICKTPOHHBIX KYpPHAJIaX U Oazax JAaHHBIX 1O SKOHOMUKC U MCHCIPKMCHTY.

Bo3MOXHO HUCIIONB30BAHUE, KPOME BBILIENIEPEUUCIEHHBIX PECYPCOB, U JPYTHX 3JIEKTPOHHBIX
pecypcoB cetn MHTepHeT.

www.finexpert.ru
http://www.ithews.ru/
http://www.cnews.ru/
http://www.prj-exp.ru/

rpONOE
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http://nwipa.ru/
http://www.nwapa.spb.ru/index.php?page_id=76
http://www.nwapa.spb.ru/index.php?page_id=76
http://www.iprbookshop.ru/
http://www.nwapa.spb.ru/index.php?page_id=76
http://www.nwapa.spb.ru/index.php?page_id=76
http://www.nwapa.spb.ru/index.php?page_id=76
http://www.nwapa.spb.ru/index.php?page_id=76
http://www.finexpert.ru/
http://www.itnews.ru/
http://www.cnews.ru/
http://www.prj-exp.ru/

5. http://piter-consult.ru/

6. http://www.gartner.com /

7. http://www.idc.com

8. http://bpms.ru/ BPMS.ru

9. http://www.betec.ru /

10. http://www.cfin.ru / Uareprer-npoekt «KopropaTHBHBINA MEHEIHKMEHT

11. http://Www.0Sp.ru / OTKpBITbIC CUCTEMBI

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

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

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

15. http://www.interface.ru/home.asp?artld=4449 / Dnextponnas Bepcusi KHuru JPBun A.
Mapka, Knement Makl'oyaH MeToaoJiorust CTpyKTYpHOTO aHalli3a U MPOEKTUPOBAHUS
SADT.

16. http://www.fa.ru/dep/cko/msa/Pages/default.aspx / MexayHapoaHble  CTaHAAPTHI
Ka4dyeCTBa.

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

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/ CTIC Koncynsraut Iliroc

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

28. http://www.consultant.ru/ CTIC Koncynbrant Iliroc

29. http://www.garant.ru / CIIC T'apanT

7.5. UHbIE€ HCTOYHHUKH.
He ncnonb3yrores.

8. MarepuajbHo-TexHHYecKasi 0a3a, HHPOPMALMOHHbIE TEXHOJIOTHH, IPOTPAMMHOE
ol0ecrieyeHre 1 HH(POPMANMOHHBIE CIIPABOYHbIE CHCTEMbI

VYyeOHasi TUCUUIUIMHA BKJIIOYAET MCIOJIb30BaHUE MporpaMMHoro odecrneueHus Microsoft
Excel, Microsoft Word, /U1 moAroTOBKM TEKCTOBOT'O M TAaOJIMYHOTO MaTepHuaa.

HHTEpHET-CEepBUCH U AIIEKTPOHHBIE PECypChl (IIOMCKOBBIE CHCTEMBI, DJIEKTPOHHAS IMOYTa,
npodeccuoHalbHble TeMaTUYeCKue 4YaTbl U (OPYMBI, CHCTEMBbI ayAMO M BHUJEO KOH(EpPEHIHi,
OHJIAMH DHIUKIIONEINH, CIPABOYHUKHA, OUONHOTEKH, DJIEKTPOHHBIE Yy4YeOHbIE U Yy4eOHO-
METOIMYECKHE MaTepuasbl).

Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM /Il OCYLIeCTBJICHUS
00pa3oBaTeIbHOIO NMpoLecca Mo JUCHUIINHE (MOTYJIIO)

Ne i/t | HaumenoBaume
KommbroTepHbie K1acchl ¢ mepcoHanbHbIME DBM, 00beIMHEHHBIMH B JIOKAJIbHBIE
CETH C BbIX0JI0OM B MIHTEpHET
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http://piter-consult.ru/
http://www.gartner.com/
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
http://www.interface.ru/home.asp?artId=106
http://www.oracle.com/technetwork/ru/middleware/bpa/index.html
http://www.softwareag.com/ru
http://www-03.ibm.com/software/products/ru/ru/wbi
http://www.consultant.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.garant.ru/

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

MynbTUMEIHITHBIE CPEICTBA B KAXKIOM KOMITBIOTEPHOM KJIACCE U B JIEKIIMOHHOM
ayJIMTOpUU

Bpay3ep, CCTCBHIC KOMMYHUKAIIMOHHBIC CPCACTBA IJIs BBIXO4d B I/IHTepHCT

Komnbrorepnsie kinaccsl u3 pacuera 1 IIDBM miisg onHoro odyuaemoro. Kaxnomy
o0yyarolemMycs 10JKHa ObITh ITPEI0CTaBIeHa BO3MOXKHOCTh JOCTyNA K ceTsM Turna MHTepHeT B
teueHue He meHee 20% BpeMeHU, OTBEICHHOTO Ha CAMOCTOSITENIbHYIO IMOATOTOBKY.
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