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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00y4eHHUS 10 AUCHMILIMHE, COOTHECEHHBIX €
IUIAHUPYEMBIMHU pe3yJIbTATAMHU OCBOEHHS MPOrPaMMBbI

Hucunmmna «VHTEeUIeKTyaabHBI  aHANU3 JaHHBIX, TEKCTOB U U300paKeHHH»
obecrieunBaeT OBJIaJICHUE CICTYIOMUMHA KOMIICTCHITUSIMU
Tabmuna 1
Kon Haumenosanue Kon HauMmenoBanue KoMIIOHEHTA
KOMITCTCHITUN | KOMIICTCHIIUU KOMITOHEHTa KOMITICTCHITUHN
KOMIIETCHIIMHU
[TIKC-2 Crniocoben ob6ocHoBbiBath | [IKC-2.1 Hcnonb3yer  COBpEMEHHBIE
MIO/IXO/IbI, UCIIOJIb3YEMBIE B METOJIbI, HH(OpPMAIMOHHBIC
On3Hec-aHaIn3e, TEXHOJIOTUH, TPOrPAMMHBIM
PYKOBOJUTb W YIPAaBIATh WHCTPYMEHTAapuli B oOBEMe,
OM3HEC-aHAIN30M c HEOOXOAMMOM IS PEIICHUS
HCIIOJIb30BaHUEM 3aja4 OW3HEC-aHAJIUTHKH,
UH(OPMAITMOHHO- UCIIOJIB3YeT  AHIJIOA3BIUYHYIO
KOMMYHUKAIIUOHHBIX JIOKYMEHTAIUIO u
TEXHOJIOTUH CIIPAaBOYHBIE CHCTEMBI
B pesynbrare ocBOeHUS AMCHUUILIMHBI Y MaruCTPaHTOB JOJDKHBI OBITH CHOPMUPOBAHBI
KOMITCTCHITUH
Tabmuna 2

OTD/TD Kox PesynbraTel 00yueHus

(npu Hanuyuu npodcranaapra)/ | KOMIOHCHTA

podeCcCHOHANbHBIC ICHCTBHS KOMIIETEHLINU

VrpasneHue ousnec- | [IKC-2.1 Ha ypOBHE 3HAHHI!

AHAJIN30M 3uarp:

- MCTOJbI aHAJIN3a JAHHBIX U MAaIIUHHOTI'O O6y‘IeHI/I$[;
— BO3MOKXHOCTH IPpOrpaMMHBIX CpCACTB
CTaTHCTUYICCKOMN 06pa6OTI(I/I 1 UHTCJUICKTYAJIbHOI'O aHalin3a
JaHHBIX

Ha ypOBHE yMEHHS:

YMeTh:

- NPUMEHATH TPOTPaMMHBIE  CPEICTBA  aHAJH3a
JTAaHHBIX, TOIACPIKKH MPUHATHS PEIICHHIA;

Baagern:

COBPCMCHHBIMHA I/IH(b OKOMMYHHKAIIUOHHBIMHU
TCXHOJIOTUAMU,

2.00bemM U MecTO AUCHUILIUHBI B cTpykType OIl BO

O0BLeM TUCHUILIHHBI

OO0mas TpyI0eMKOCTh AUCITUTUTMHBI COCTABIISET 2 3a4€THBIC SAMHUIIGI /72 Jaca.

Tab6muma 3
Ounas popma
Bun paGotsr TpynoeMkocTb
(axam/acTp.uacsr)
Oo0masi TPy10eMKOCTh 72/54
KonrakTHasi padora ¢ mpenogasarejieM 32/24
Jlexuuu 16/12
IIpakTryeckue 3aHATUL 16/12




JlabopaTopHble 3aHsTHS

CamocrosiTesbHasi padora 40/30
Kontposs

PopMbI TEKYIIETO KOHTPOJISL Pedepar, YO, T
®opMa NMPOMEKYTOUHOI aTTecTanuu 3auer

MecTo AuCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH NPOrpaMMbl

Juctummaa « HTeeKTyanbHbINH aHaTN3 TaHHBIX, TEKCTOB U N300pakeHU ) OTHOCUTCS K
yacTu, GopMUpPYyEeMOH ydacTHUKaMH 00pa3oBaTeIbHbIX OTHOIICHUH. [IpenogaBanue qUCIUIINHBL
OMHpPAETCS HA AUCIMIUIMHBI MPOrpaMMbI OakanaBpuata «IDKOHOMETPUKA», «AHAIN3 JaHHBIX»,
«Teopusa BeposiTHOCTEI», «MaremaTrudyeckasi CTaTUCTUKay», a Takke Ha aucuuiuiuabl b1.B.02
«MareMaTu4ecKue MeETO/Abl CTaTUCTHYECKOW oO0paboTku M aHanmu3a JaHHbeix», DOTI.02
«lIpenckaszarenbHas aHAJIMTHKAY, U3ydyaeMble B MEPBOM cemecTpe. JMCUMIUIMHA U3ydaeTcsl BO
BTOPOM CEMECTpE IEPBOTO roja 00yUCHHS.

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

JluctmuinHa  3aKJIaJbIBaeT TEOPETUYSCKUH W METONOJIOTWYECKUU (yHIAMEHT  JUIs
OBIIaJIeHUs] yMeHUsM U HaBbikamu B xoie b2.0.01(Y) «lIpoekTHO-aHaNIUTHYECKAs TPAKTHKAY U
b2.0.02 (H) «Hay4uno-ucciieqoBareiibckas padboTay.

3HaHUs, YMEHHS M HABBIKU, MOJYYEHHBIE MPU HU3YYEHUU TUCLUUIUIMHBI, UCIIOIb3YHOTCS
CTYJIEHTAMHU TIPY BBITIOJTHCHUHN BBITYCKHBIX KBUTU()UKAIIMOHHBIX PadoT.

3.Coepkanue U CTPYKTYpPa JUCHUIIIMHBI
3.1.CTpyKkTypa JUCHUIIMHBI

Ne i/ HaumeHnoBanmne Tem O0beM TMCUUMIJIMHBI, YaC. Dopma
Bcero KonTakTHas padora Cp TeKylIero
o0yyarommxcs ¢ KOHTPOJIsA
npernoaaBareaeM ycneBaemMocT
10 BUJAAM Y4eOHBIX 3aHATHH u**,
J/A0T n3/A0T | KCP CPO CI1 | mpoMe:KyTOo4
HOM
arTecTanuu™
*%
OCHOBBI ITyOO0KOTO
oOyueHwus.
Tema 1 | Maremarndyeckue 10 4 4/2 8 YO/3an/T
OCHOBBI HEHUPOHHBIX

ceren

MamuaHoe  oOydeHue

Tema2 | Python 14 4 4/2 10 YO/3an/T
Heliponnsle cetu Ha

Tema3 |, ython 12 4 4/2 10 YO/3an
I'my6okoe o0ydyenue wu

Temad | o/ POHHBIC ceti. 4 4/2 12 YO/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 BXOIAIIAS B OO 00heM TUCITUTUTHHBI
Hcnons3yeMble cokpanieHus:
JI — 3aHATHS TEKUMOHHOTO THIA (JIEKIIMU ¥ WHBbIE YYeOHbIE 3aHATHSA, IPElyCMaTPHBAIOLIHNE
MPENMYIIIECTBEHHYIO Mepeiavdy yaeOHOH HHPOPMAIH TIeJarorHieCKUMH PabOTHUKAMK OpraHu3aIuy 1 (1IT1)
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JIUIIaMU, TPUBJIEKaeMBbIMHU OpTaHU3aIMeN K pean3alii 00pa3oBaTelibHBIX MPOTPaMM Ha UHBIX YCIOBUSIX,
obyJaromumcs) ;

[13 — npakTuyeckue 3aHsThs (BUABI 3aHATHS CEMUHAPCKOTO THITA 32 UCKIIOUECHUEM J1a00paTOpPHBIX padoT) ;
KCP — unnuBuayanpHas pabota 00y4arommxcs ¢ IeIarorndeCKuMU pabOTHUKAMU OPTaHU3aluy U (WIJIH)
JIUIIaMU, TPUBJIEKaeMbIMH OpTaHU3alMel K pean3aliy 00pa3oBaTelbHbIX POrpaMM Ha HHBIX YCIOBUSX (B
TOM YHCIIC WHIVBH/YaTbHbIC KOHCYJIBTAIINN) ;

CP — camocTosTenbHas paboTa, OCyIeCTRIsIeMas 0€3 y9acTHs MeJarorniecKux pabOTHUKOB OPraHU3aIuy U
(urmu) M, IPUBJIEKAEMBIX OPTaHU3AIKEH K pealiu3aiui 00pa3oBaTeIbHBIX POrPaMM Ha HHBIX YCIIOBHSX;
CII — camonpoBepka;

CPO — camocTosTenbHas padora o0ydaromerocs

koHTpoabHBIE padoTh (K), onpoc (O), rectuposanue (T)

3.2.Conep:xanue JTUCUMIIIIMHBI
Tema 1. OcHOBBI ITyO0OKOTO 00yueHHsI. Maremarnieckre OCHOBBI HEHPOHHBIX CeTei

CpaBHutenbHblll aHanu3 Phyton, R. O6mas xapakrepuctuka sizbika Python. Cpena
paspabotku. [Tnarpopma Anaconda. OcHOBBI cuHTaKcHca s3bIKa. [lepeMeHHbIe, KITIoYeBbIe CII0BA.
OcHOBBI TporpaMMupoBanus Ha si3bike Python. Tumbl naHHBIX. @YHKIIMOHAIBHOCTD I PAOOTHI
C JaHHBIMU. YCTaHOBKA [1AaKETOB HAYy4YHbIX BeluMcIeHUN Ha Python. YcranoBka Keras. TensorFlow.
IIpencraBienne AaHHBIX U1l HEUPOHHBIX ceTel. TeH30phl HyneBOro, NEPBOO, BTOPOr0, TPETHErO
U BBICIIMX MOPANKOB. MaHMIIyIMpoBaHUE TEH30paMu ¢ nomouipro Numpy. Onepauuu Hax
teHzopamu. [lonsitue rpaguenta. CToxacTUYECKHUI TPagUEHT.

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. Ilonsatne wnenrpoupa.
[Tpopmin kimactepoB. B3anMMOCBS3b KJIACTEPHOTO W PErpecCHOHHOro aHanusa. KiacTepHslii
ananu3 Ha Python.

Kanonnueckuii ananus. Koppensuumonnas wmarpuna. KospduuueHTsl KaHOHHMYECKOH
Koppensiuuu. Mepbl H30BITOYHOCTH TepeMeHHBIX. OCHOBHBIE TOJOKEHHS METO/a aHajau3a
IaBHbIX KoMmmoHeHT. Ilonsthe ¢akropa. Marpuna ¢akTopHbIX Harpy3ok. OCHOBHOE
COOTHOILIEHHE MeETOoAa IVaBHBIX KOMIOHEHT.  OleHka aucrepcuu oOTkiuka. Kpurepuit
«KaMeHUCTOM ochimu». OCHOBHBIE MOJOXKEHUS MeTona (akTOopHOro aHanuza. OpraHuzaius
pelIeHns 3a/1ad peIyKIUH TaHHbIX (mpoenupoBanusi) Ha Python.

®opmynupoBka 3agaun kinaccudukanuu. KnaccupukalMoHHBIH aHanM3 ¢ OOyueHHEM.
JlepeBbst pemieHui. ANTOPUTMBI HMOCTPOEHHSI JEPEBbEB pelleHUH. MeToabl U aJrOpUTMBbI
nocrpoenus aepesbeB. Anroputm CART. OmpeneneHue npekpaiieHus NOCTPOCHHs JAepeBa
knaccupukanuu. Jlorucruueckas perpeccusi. CpaBHEHHME pPeE3ylbTaTOB  KIACCU(PUKALUU
pasnnyHbBIMH MeToiaMu. Meton k-Ommkaiiiux cocenei.

Onenka kayecTBa 3a4a4 Kjaccuukanuu. Tabnuma comnpsbkeHHocTH. [loHsiTHE
qyBCTBUTEIBHOCTH M crienupuunoct. ROC-kpuBas. OmmOKy MepBoro U BTOPOrO poja Mpu
pEIIeHNH 3a1a4 KilaccupuKauu.

Tema 4. Heiiponnbie cetn Ha Python

[TonsiTue HEMPOHHOM ceTH. ApXUTEKTypa HEHPOHHOI ceTH. OCHOBBI MAIIIMHHOTO 00yUYEHUSI.
Onenka Moneneld MalIMHHOrO oOyueHHs. TpeHUpOBOYHBIE, MPOBEPOUYHBIE M KOHTPOJIbHBIC
JIaHHble. AJIropuTMbl oOydeHus. DyHKIUSA 1MOTepb. MeXaHu3M HEWPOHHBIX CeTel Ha OCHOBE
oOyuenusi. OOpaTHOe pacmpocTpaHeHre omuOKu. Perenne 3aaa4 kiaccu(UKaluy, perpeccu,
IIPOTHO3UPOBAHUS C TOMOLIBIO HEMPOHHBIX CETEH.
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Tema 5. I'ny0okoe o0yueHne 1 HEHPOHHbIE CETH. AHAJIM3 TEKCTOB 1 H300paskeHN i

[ToHATHE TOBEPXHOCTHOTO M TIyOOKOro oOyuyeHHs. CBEpTOYHBIE HEUPOHHBIC CETH.
Onepanus cBepteiBanus. [1labmonsr cBepTku. Onepanust max pooling, padding.. ApxuTekTypa
CBEpTOUHBIX ceTel. [myOokoe oOyueHHe B TEXHOJOTHAX KOMIIBIOTEPHOTO 3peHusi. Pemienue
3aJjauyd paclo3HaBaHUs PYKOMHCHOIO TEKCTa Ha OCHOBEe HaOopa naHHbIX Mnist. OOyueHue u
MpOBEpPKa CBEPTOYHBIX HEUPOHHBIX  ceTeil. [nmyOokoe oOydeHue Uit TEKCTa U
nocnenoBarenbHocTeil. Pabora ¢ Tekcramu. Ilpsimoe KoaupoBaHHE CJIOB U CHMBOJIOB.
Toxenuzanus. JlarentHo-ceManTrnueckuit aHanus. TF-IDF. N-rpammel. Memok cinoB. BekropHoe
npenacrasienune ciioB. Cioit embedding. Pekyppentnsie Heiiponnbie cetu. Ciiou LSTM, GRU.
CBepTouHbBIE HEUPOHHBIE ceTH. | eHepaTHBHOE TITYOOKOE OOyUeHHE.

4.MarepuaJjibl TeKylIero KOHTPOJIsl yCIIeBAeMOCTH 00y4Yar0 M XCS

4.1. B xone peaju3anuu JUCHUILIHHBI HCIOJIb3YIOTCS CJeIYIOIIHe MeTOAbl TEKYIIEro
KOHTPOJIAA YCTIEBAEMOCTH 00yUYAKOIIUXCS

Tab6muna 4.1
Tema (pa3nen) @DOpMBI TEKYILEro KOHTPOJIS yCIIeBaeMOCTH
Tema 1. OcHOBHI ITy0OKOTO 00yUeHH. MaTeMaTiHdecKue
OCHOBBI HeﬁpOHHBI)Z] cereit g YO/3an/T
Tema 2. Mamunszoe o6ydenue Ha Python YO/3an/T
Tewma 3. Hetiponnsie cetn Ha Python YO/3an
Tema 4. I'yboxoe oOy4ueHre 1 HEHPOHHBIE CeTH. AHAN3 VYO/3an
TEKCTOB M N300pakeHHUI
4. 2. TunoBbie MaTepHAJIbI TEKYLIET0 KOHTPOJISI YCIIEBAEMOCTH 00y4aloIIUXCH.
TumnoBsie OLICHOYHBbIC MaTE¢PHAJbI 110 TEME 1
3ananus mo teme 1
3ananme 1.
Ha si3p1ke Python moctpouts Tabmily CI0KEHUs 110 aHAJIOTHUH C TAOIHIIEH YMHOKEHHUSI
3ananue?.

[Toctpouts ararpaMMbl GyHKIHUN B Pa3HBIX CTUIISX.

3aganue 3. Moayas numpy

CreHepurpoBath MOCJI€10BaTeIbHOCTh PABHOMEPHO PACIPENCIICHHBIX CIIyYalHbIX YHCEN, B
nuanaszone ot 0 1o 10. Pasmep nocnenosarensHoctr 100. AHaIOrMYHO CTEHEPUPOBATH €ILE OAHY
MOCJIEI0OBATEILHOCTh IENbIX uncel, B Auana3zoHe ot 0 mo 20 Takxke cocrosmyto u3 100 umcern.
Hcnons3ys ¢ynkumio linspace() creHepupoBarh mnocienoBarenbHocTs u3 100  uwmcie,
3axmtoueHHyt0o or 0 mo 10. Mcnons3ys omeparop mukina for u ureparop 1 cpopmupoBarhb
nocsiefosaresbHOCTh U3 100 uncen ot -1 10 9. ITocTpouTs TOUEUHBIE, INHENHBIE AUArpaMMBbl IS
MOJTYYEHHBIX MMOCIEI0BATEILHOCTEM.

[TocTpouTh MaTpUYHYIO AMAarpaMMy, HCIONB3ys CTHIb matlab. 3anaBare mnaHenu c
nomoIbto subplot. [IpuMeHnUTh cpencTBa ynpaBieHuUs IBETOM, TUIIOM JIMHUU, MapKEPAMHU.

3ananue 4. MonyJn pandas
3arpy3uth HaOoOp naHHbIX. Daiin naHHBIX XpaHUTCs B moodle.
spS500=pd.read csv(filepath or buffer="cnenuduxanus daitna",sep="',
usecols=['Symbol','Sector',' Price','Book Value'],
index col="Symbol")
sp500.head()
[TpoBectu ananu3 gaiina.
C nomorpio Metoaa iloc oto6pazuts Tonsko 10,20,30,40,50, 60 u 70 sneMeHTHI
OT00pa3uTh TOIBKO MEPBBIE /1B CTOJIONA HA0Opa JTAaHHBIX

7




C nmomomipio MeTona sample BeiOpath 20 KaMITaHuii.

3aganue 5. Co3nanue GyHKIMI U KJIAaCCOB

Cozpaiite (QyHKIMIO, KOTOpasi ~ pellaeT CUCTeMy alreOpandyeckuxX ypaBHEHUN METO/I0B
0o0paTHON (YHKIMHU, €CIIM OINpENeNUTEeNIb MAaTpUilbl HE paBeH HyM0. B mpoTUBHOM ciyuae
BbIJIa€TCSl COOOIIEHHE O TOM, UTO CHCTeMa YpaBHEHHI He ompenaeneHa. [IpoBeputs perieHue Ha
HCCKOJIbKUX BapUaHTaxX MCXOAHBIX NAHHBIX. CpaBHI/ITB C pe3yjibTaraM pCUICHUA, TOJTYUYCHHBIMU
BPYYHYIO.

[TocTpoiiTe nepapxuio KJIaccoB «ABTOMOOMIIbY. B Mepapxuio KJIacCOB BKJIIOYHTH KIIACCHI:
Ipy30BbIe aBTOMOOWIIM; JIETKOBbIE aBTOMOOWIIM, TOHOYHBIE aBTOMOOMIIM, TpaHCHopT. B kmacc
JIETKOBBIX aBTOMOOMIICH BKJITIOUMTH KJIACCHI: CelaH, TMMY3HH, KyIie, XeT40eK, YHuBepcal, QyproH,
MUKpOaBTOOyC. 3a7arh aTpuOyThl «MOJENb», «TOJl BBIIyCKa». 3a1aTh CBOMCTBA U METOIbI JJIS
cenana. Co3aark IK3EMIUISIPHI CelaHa

TunoBbie BOIIPOCHI IJIsI OIIpOCa 1o TeMe 1

Haiite onpenenenue TeH3opa. [lpusenure npumepsl TEH30pOB

Onepauuu Haa TeH30paMu?

Kak MOHO npescTaBuTh B BUJIE TEH30POB BPEMEHHBIE PsIJIbl U H300paxeHus?

[lonsatue «rmybokoe oOydenue». CooTHecHTEe MEXAY COOOH MOHATHSA «IIIyOOKOE
06yquHe>> «MaIIMHHOE 00Y4YEHUE», «MCKYCCTBEHHBIN UHTEIIIEKTY.

PO

S. [Toyemy rmybokoe o0ydeHne OTYInII0 pa3BUTHE B TTOCIEAHNAE TOBI?.
6. Mognyne Numpy, IIpencrasnenne TeH30poB B JaHHOM MOZyse?
HazoBure ¢ppeliMOpKH, KOTOPBIE NCTIONB3YIOTCS MIPH MMOCTPOCHUU HEHPOHHBIX CETEeH IITyOOKOTO
o0yueHwus.
7. Jaiite 0011yt0 XapaKTepUCTHUKY si3blka Python, TUIbI TaHHBIX SI3BIKA.
Tect

1. meToabl paGoThI CO CHUCKAMU

[TocTaBbTe COOTBETCTBHE MEXKIYy METOAAMH M PE3yJIbTaTaMH WX MPUMEHEHUS, €CITM HUCXOTHBIN
CIIUCOK MMEEeT BUJT
ex=['a",2,"1s',34.2]

1. ex.insert(3,2)

2. ex.append(2)

3. ex.append(2)

ex.reverse()

Bapuants! oTBeTa
[‘a’,2,%1s°,2,34.2]
[‘a’,2,’15’, 34.2,2]
[2,34.2,°15°,2,’a’]

2. KOpTeXKHU
UeM OTIIMYAKOTCA CIIUCKH OT KOPTEXKEM?

1. Huyem Kpome Ha3BaHUS U 0003HAUYCHUI

2. KOPTEX M3MEHSEM, CITUCOK -HET

3. KOpTEXK HEe U3MEHsIeM, CITUCOK U3MEHSIEM

4. »IIeMEHTHI KOPTEX,a MOTYT OBITh TOJBKO OHOTO THIIA

5. KOpTex - 3TO UePaAPXUUYECKUN CITCOK

3. Koprtexu. UTo N3 HUKeNepPeyncIeHHOT0 OTHOCUTCS K KopTexam?

1.(1,2,4,5)
2.[2,3,4]



3.{'a":1,'b":3}
4 'cortege'
5.1,2,3
4.  Cnucok. Kakoii cnucok 0y1eT Hanme4yaTaH Ha JKpaHe NMPH BLINOJTHEHUN 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. OyxeT oToOpaxarbCsi MyCTON CIUCOK
5.cnucok. Uto Gyner Hanme4aTaHo HA IKPaHe B pe3yJibTaTe BbINOJHEHHs] CKPUIITA:
a=[l,2,4]
a[2]=3
print(a)

1. 12,4

2. 1,2

3. 1,22

4. 1,2,2,3

5 1,23

6.41CJ10 J1eMeHTOB cnucka. Kakue u3 nepeuynciieHHbIX BHIPAsKEHHI CO31a1yT CUCOK POBHO
U3 TPex 3J1eMeHTOB?

print(‘a b c'.split())

print(list(range(3)))

print(‘asd'.split())

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

print(‘a=",1,2,'3")

agrwbdE

7. Uapexc cnnucka. CUCOK 32JaH nepevncaeHueM 1eMEeHTOB
#cnucku

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

print(numbers[-3])

Uro Oyzner HameyaraHo Ha SKpaHe?

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

9. cpe3bl cTpoku. Kakoii pesyabrar Bpipa:kenus 'mumpy'[:3]*2? IIpu orBeTe He 3a0bIBATH
YKa3bIBaTh OAUHAPHbIE KABBIYKH

10.7ymHa cioBaps. Yemy paBHa JVIMHA CJ10Bapsl, MOJIY4YEHHOI0 U3 CIIUCKA

users_list=[
["+111123455", "Tom"],



["+384767557", "Bob"],
["+958758767", "Alice"]
]
users_dict = dict(users_list)
11. MeToa o0benuHenus cioBapeii. Umerorcst 1Ba cjioBaps
d={"a"1,d" 2}
d1={'c""'"+79217071104','d":'+79263111423'}
[TprcoeauHAUTE K IEPBOMY CIOBAPIO BTOPOU C TOMOIIBIO METOIa pA0OTHI CO CIIOBAPS

Kiroumn:
1 2 3 4 5 6 7 8 9 10 11
1-1,2-2,3- 3 1,3 1 5 1,2 5 ‘as’ | ‘numnum’ 3 d.update(dl)
3

TunoBble OlleHOYHbIE MATEPHAJIBI 10 TeMe 2
3amanuda mo teme 2

3ananue 1. M3mepsrorcs 13 xapakTepuUCTHK XUMUYECKOTO cocTaBa BUHa. HeoOxomumo mo
3HAYEHUSM UMEIOIUXCS IEPEMEHHBIX ONPEeAeTUTh TUIl BUHA.

Hmerorcss nanHble 0 Tpex copTax BuHAa. COpT BMHA yKa3aH B Tpex cTojbuax kiacc 1,
kiacc 2 u knacc 3. Eciu B mepBom cronOue (kimacc 3) CTOMT €AMHMIA, TO HAOMIOIEHUE
COOTBETCTBYET BHJ1y BUHA TPETHETO TUIIA, €CIIM BO BTOPOM CTOJOIE (KJIAacC 2) CTOUT €AUHMIIA, TO
HaO0JIIO/IEHNE COOTBETCTBYET BHJY BUHA BTOPOTO THIIA, €CIIU B TpeTheM cTondue (kiaacc 1) ctout
€IMHUIIA, TO HAOMIOJICHHE COOTBETCTBYET BHJYy BHHA IMEPBOro Tuma. Takum oOpa3oM, CTONOIIBI
AyOnUpyIOT APYr Apyra.

Cnucok nepeMeHHbIX

1) Alcohol (coneprxanue ankoross)

2) Malic acid (s16104Has KuCIOTA)

3) Ash (30ma)

4) Alcalinity of ash

5) Magnesium (Maruuit)

6) Total phenols (obmiee conepkanue eHomna (kapOOIOBON KHUCIOTHI))
7) Flavanoids (apomaruyeckue BEIIECTBA)
8) Nonflavanoid phenols

9) Proanthocyanins

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

12) OD280/0OD315 of diluted wines

13) Proline (mponun)

Yucno Habmogenuii — 178

Yucnio nepeMeHHBIX — 13, Bce M3MEpPEHBI B KOJTUYECTBEHHOM (HETPEPHIBHOM) IITKAJIE.

Uctounuk 3agaun: UCI Machine learning Database

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

OO6cyxenue 3a1a4u:

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

3ananme 2. Vimerorcs nannsle peiituara Global Firepower, kKoTopblif ocHOBaH Ha 60iiee yem
50 dakropax, 4To0sI onpeaenuTh oreHky PowerIndex (Pwrlndx) nannoit crpansl. JlaHHbIe B3SITHI
u3 HabopoB NaHHbIX kaggle

[TpuBenenHass mpu pacuere pelTuHra Qopmyna Mo3BojisieT Oosiee MeNKuM, HO Oolsee
TEXHOJIOTHUECKH  Pa3BUTBIM  CTpaHaM KOHKYpHpOBaTh ¢ 0Ooiee KpYyNHBIMH, MeEHee
pa3BuTbiMH. Moaudukarops! (B Buie OOHYCOB U IITpadoB) A00aBIAIOTCS Ui AalbHEHIIETO
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YTOUHEHHs crucka. HeKkoTopble MyHKThI, KOTOpbIE COOMIOAECHBI B OTHOLIEHUHM OKOHYATEIbHOIO
perTHHTA:

- PaHXMPOBAHUE HE MPOCTO 3aBUCUT OT OOIIETO KOJUYECTBA OPYXKUS, JOCTYITHOIO KaKoi-
1100 OTHOM CTpaHe, a CKOpPee COCPEOTOYCHO HA pa3HOOOPpA3UH OPYXKUS B IpeesiaX KOJTHYEeCTBa,
yTOOBI 00€CTICUNTh JY4IIUi OajlaHC TOCTYIHBIX OTHEBBIX MONIHOCTEH (T. €., Hampumep, 100
TPaAJIbLIMKOB HE COOTBETCTBYET CTPATETUUECKOM U TaKTHUECKOM ieHHOCTH 10 aBuaHoCam);

- iZiepHbIE 3amachl HE NPUHMMAIOTCS BO BHMMAaHHUE, HO IPU3HAHHbIE/ I0A03pEBAaEMble
sZICpHBIE IEPKaBBI MTOJYYar0T OOHYC;

- reorpaduyeckue (HakTopsl, JOrUCTUYECKass I'MOKOCTb, MPUPOIHBIE PECYPChl U MECTHas
IIPOMBILIIEHHOCTh BIMSIIOT HA OKOHYATEJIbHbIN PEUTHHT;

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

- CTpaHbl, HE UMEIOLINE BBIXOJa K MOPIO, «HE HaKa3aHbI» 3@ OTCYTCTBHE BOEHHO-MOPCKOTO
¢ioTa; MOPCKHE JIepXKaBbl «HAKa3bIBAIOTCA» TIPU pacdyeTe peHTHHra wu3-3a OTCYTCTBUS
pa3sHO0Opa3us B UMEIOIINUXCA MOPCKUX aKTHBAX;

- anbsiHCbl HATO nonyuator HeOosbliol OOHYC 3a TeopeTHuecKuid oOMEH pecypcamy,
BO3MO)KHYIO OpraHU3alUI0 KOATULIUH;

- HBIHEIIHEE MOJIMTHYECKOE/BOCHHOE PYKOBOJICTBO, HX ITOJIMTHKA, POJIb HE TPUHUMAETCS BO
BHUMAaHUE.

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

Pemmts 3aiady Ki1acTepHOro aHalu3a METOIOM HEPAPXUUECKON KIacTepu3allui U METO0M
k-cpennux. Ilpu pemenuu 3a1a4n NponyieHHbIe JaHHbIE 3aMEHATh MeuaHoi. J{1s BeIABICHUS
NPOMYIIEHHBIX TAHHBIX UCTIOIB30BaTh OMOIMOTEKY mice.

B ananusupyemom HabGope umeercs 47 arpuOyToB, IEpBbIE /1Ba U3 KOTOPHIX CUMBOJIbHBIE.
Tperuii arpubyT — paHr CTpaHbl MOJMydaeTcs MyTeM aHaln3a BCeX OCTalbHbBIX. [l03TOMY NaHHbBIN
PEUTHHT HE cieqyeT YYUThIBaTh P PELICHUN 3aa4H.

3ananue 3. Jlansr ganneie yueOHOro Habopa «TuTaHWK» pemmnTh 3a/1ady Kiaccu(uKaum
pasnuyHbIMM  MeTofaMu. CpaBHUTH pe3yibTarTbl Kinaccupukanuu. s pemieHus 3agaduu
UCIIOIB30BaTh (haiin train.csv. [Ipu pemiennn 3agaqu UCONb30BATh CIEAYIONINE aTPUOYThHI

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

Jls BbIENIEHNS HY)KHBIX NPU3HAKOB MCIOJIb30BaTh ONEPALMI0 KOHKATEHAIUH, HallpUMep
dat[,c(2,3,4,6,9)]

Jlns mpoBepku KauecTBa KilaccU(PUKAIIMK UCTIOIb30BATh TECTOBYIO U 00Y4arOIIyI0 BBIOOPKH.
Pa3mep BbIOOpOK caenarh paBHbIM. [Ipy mocTpoeHuu BIOOPKH MCIONIB30BaTh (PyHKIMIO sample.

[ToctpouTh TaOMUIly CONPSDKEHHOCTH IO pe3yJbTaraM IpPOBEPKH KadyecTBa padOThI
KJaccu(ukaropa Ha TECTOBOW BbIOOpKE.

3ananme 4. MccnenoBars OJOKHOT MO MPEACKA3aHUIO 1IEHBI HA HEBUKMUMOCTh HAa OCHOBE
Habopa JaHHBIX boston

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

1. Jlaiite ompeneneHue 3amadu knaccudukamuu. Kakue METoapl pelieHws 3aaadu

kiaccuukanuu Bel 3Haere?

Oco0eHHOCTH pelieHus 3a7a4 Kiaccuukanuy ¢ 00ydeHHEM.

JlepeBbs Ki1acCU(pHUKAIMU U UX CBOICTBA.

[IpuBenuTe npuMepsl aAITOPUTMBbI IOCTPOCHHUS IEPEBHEB.

Kak onpenensiercs npaBuiio OCTAaHOBKH ITOCTPOEHUS AepeBa?

Anroputm CART? IlpuBenute npumep €ro UCIOIb30BAHMS.

Yro nonumaercs nox knacrepoMm? HazoBure xapakTepuctuku kiacrepa. Yto Takoe

IEHTPOUI» Kinactepa?.

8. Maiite kimaccuuKaluio METOAOB KJIacTepHOro aHaiusa. [IpuBenure mpumepsl UX
MIPUMEHEHHUSI B IPAKTUUECKOH JKHU3HH.

Nooghk~own

11


http://www.globalfirepower.com/countries-listing.asp

9. 3ayem mcmonb3yroTcs Mephl 6mu3octu? HazoBuTe METOMBI onpeiesieHus OIM30CTH
MEXy KJacTepaMu.

10. Korna mpumensieTcst MeTo]| OIMKHEro cocena, nainbHero cocena? CpaBHUTE HX.

11. JlaiiTe XapakTepUCTUKY METPUK KJIACTEPHOTO aHAJIN3A.

12. Tlosicuute coaepaHUe «ICHIOTPaMMbD» U OpraHU3aLUIO €€ IPUMEHEHUS.

13. YUro nonumaeTtcs moa npoduiaeM Kiacrepa.

14. Vcnionb30BaHrE CTaTUCTUYECKUX IIaKeTOB JJIsl peUIeHHs 3aJad KJIaCTEPHOIo
aHanm3a.

15. [laiiTe XapakTepUCTUKY METO/Ia K-CPETHUX

Tect

1. Boi0op kiaaccudpurkaropa. Ucnosib3oBanue pa3jidyHbIX METOA0B KJaccu puKamuu
MO03BOJIAET MOJYYUTH CJeYyIIIHe TA0JUIbI CONPSKEHHOCTH.
MeTtoa TMHEHMHOro TUCKPUMUHAHTHOTO aHaJIn3a

| 69535 442
| 4546 | 477

Merton k Ommkaimmx coceneit mpu k=9

| 69938 39)

| 4973 || 50|
Jloructuyeckas perpeccus

| 69770)| 207

| 5005 | 18 |

Metox OIIOPHBIX BEKTOPOB

| 69882 103|
| 4890 || 125

Br10path myuminii MeTos 1o Mmoka3aTelito precission
1. Meroj OMOpPHBIX BEKTOPOB
2. Meron k-OmmKkaimmx cocenei
3. JIOrUCTHYECcKasi perpeccust
4. nvHEeNHbINA TMCKPUMUHAHTHBIN aHaAIN3
2. Boi0op kiaaccudukaropa. Mcnosib3oBanue pasjMYHbIX METOAOB KJIaccHpukanuu
MO3BOJISAET MOJYYUTH CJIeAyolue Ta0IuIbl CONPSAKEHHOCTH.
Merto TMHEHHOT0 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 |

MeTOI[ OITOPHBIX BCKTOPOB

69882 103|

4890 || 125|

Br16path myuminii MeTos 1o moka3aTelio accuracy

1.
2.
3.
4.
5.

MeTO/1 ONIOPHBIX BEKTOPOB
meTox k-0mkainmx cocenei
JIOTHCTHYECKAasl perpeccust

JIMHEHHBIA JUCKPUMUHAHTHBIA aHAJIN3
JlepeBbsl pelIeHU

3. IIpu pemiennu 3aga4u Kiaccu@uKanuy Ha HA0Ope JAHHBIX iris MOJIy4eHO JepeBo
pelieHui

KaxoBa BeposiTHOCTB OITMOKM TpU KacCUUKAIINH 1IBETKA, €CIIH, JJIMHA JIETIECTKa OOJIbIIIe
2, 6 cm u menb1e 4,9 cMm. OTBET JaTh ¢ TOUHOCTHIO JI0 ABYX 3HAKOB MOCIeE 3andaroi. B kauecTe

1.00 .00 .00
31%

D -H= n Tree iris $ Species
virginica
31 33 35
100%

virginica
00 49 51
659%

Petal.Length <4.9

versicolor virginica
00 03 97
33%

setosa

.00 92 08
35%

Rattle 2021-AaHe-21 12:08:47 Viadimir

Pa3ACIUTEIIA UCIIOJIB30BaTh 3aIIATYIO

4.KayecTBo K1accupukaropa. Tadnuna conpsixeHHOCTH (MAaTPULa MyTaHUIBI,

confusion matrix), nosiy4eHHasi IpM NpoBepKe KayecTBa OMHAPHOIO KJaccudukaropa,

HMeeT BHU/J
| 25| 10
| 8 | 14

CrtpokaMu MaTpHUIIBI SBISIOTCS UCTUHHBIC 3HAYEHUS TECTUPYEMBIX OOBEKTOB, a CTOJIOMA -
pe3yabTaThl TECTHUPOBaHMs. UeMy paBHO 3HAUCHHME TIOKA3aTelsl TOYHOCTH Kiaccuduraropa

(precission)? OTBET JaTh ¢ TOYHOCTHIO JIO JIByX 3HAKOB MOCTIE 3aMsTON

5. KauecrBo kiaccuduxkaropa. Tabimma conpszkeHHOCTH (MaTpMIa IyTAHUIBI,
confusion matrix), mojiyyeHHasi Ipu NpoBepKe KayecTBa OMHAPHOro KJjaccudukaropa,

nMeeT BHJ
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| 25| 10|
| 8 | 14
CTpOKaMI/I ManI/II_[I)I SABJIIAKOTCA UCTUHHBIC 3HAUYCHUA TCCTI/IpyeMBIX O6’beKTOB, a CTOJ'I6I_Ia -

pe3ynbTarel TeCTUpoBaHUs. Yemy paBHa TOYHOCTH Kiaccudukaropa (recall)? Oter nmath ¢
TOYHOCTBIO JIO IBYX 3HAKOB ITOCIIE 3aIISITOM

6. KayecTBo kiaccupukauuu. B pesyabrare pemeHusi 3a1a4u KJIACCH(PUKANUU C
noMoub0 Orange MeTo/10M /iepeBbeB pellleHUi MoJIy4eHa MATPHUIIA

i3 Confusion Matrix - O X

Tree Show: |Mumber of instances  ~

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

Iris-versicolor 0 7 0 17

Actual

Iris-virginica 0 3 15 18

3 10 20 15 45

Output h

Predictions [_] Probahilities

Apply Automatically Select Correct Select Misclassified Clear Selection

FEERNEE

JlanHasi Marpuia IONMy4YeHAa IPU TPOBEPKE KadyecTBA KJIACCH(PHUKATOpPA C IMOMOIIBIO
TecToBOM BbIOOpKHU. Omnpenenuts 3HaueHue nokasarens AC. OTBET AaTh ¢ TOYHOCTBHIO JI0 JBYX
3HAKOB MOCJIE 3aIATON

7.Tadauua conpsizkennoctu (confusion matrix)
Tabnuma conpsbkeHHOCTH (MaTpulia MyTaHuIbl, confusion matrix), HoxydeHHas Hpu
NpOBepKe KadecTBa OMHAPHOTO KiIacCH(PHUKATOPa, IMEET BHT

| 25| 10)
| 8 | 14

CTpOKaMI/I ManI/IIII:J SABJIAOTCA UCTUHHBIC 3HAUYCHUA TeCTI/IpyeMI)IX O6’beKTOB, a CTOH6H3 -
pe3ynbTaThl TECTUPOBaHUsA. YeMy paBHAa TOYHOCTH Kiaccudukaropa (accuracy)? OTBeT aaTh C

TOYHOCTBIO JIO JIBYX 3HAKOB MOCJIE 3aIATON
Kiroun:

1 2 3 4 ) 6 7
2 4 0,08 0,76 0,71 0,93 0,68

TumnoBble oLleHOYHbIE MATEPHAJIBI 110 TeMe 3
3ananus no reme 3

3aganue 1. Pemuth 3amauy kimaccudukanuu OT3BIBOB K (DUIBMaM € HCHOIB30BAaHUEM
dataset imdb. [1pu pemennu 3agaun kiaccupukauy Habop JaHHBIX B3STh B Mojyie keras. 3agauy
PELINTH C MOMOILBIO MOJHOCBSA3HOW HEMPOHHOU CETH, cocTosmIe u3 aByx yposueit. 13 50000
o13b1BOB Ha ¢GuabMbl 25000 0oT3b1BOB B3sTh Kak oOydatomue u 25000 Kak KOHTPOJIUPYIOIIHE
00pa3sIibl.
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3ananue 2. Pemuth 3amauy KjiaccH(PUMKANMHM KAPTHHOK HA OCHOBe HA00pa JaHHBIX
CIFAR-10 [laracer copepxkut 60000 1BETHBIX ¢oto o0bekToB 10 KIaccoB
pazmepom 32x32 mUKCeneu.

https://colab.research.google.com/drive/1SLoQPhvv-MY1IrNFP{v6y3y9eosubOrt

3aganue 3.Pemuth 3amauy kimaccuuKauu Ha OCHOBE Habopa maHHbIX Dataset of 11,228
newswires from Reuters, labeled over 46 topics.

3ananne 4. Pemuth 3a/lavy aHaJIn3a TBUTTOB I10 TOHAJIbHOCTHU. I[J'I}I pEeIICHUS 3a1a41
UCIIOJIb30BaTh HAOOPhI 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 SMONHOHAJIbHAasl OKpaCKa KaXJ10ro TBUTa
nu3 BBI60pKI/IZ IMOJIOKUTCIIbHAA WUJIKM OTPHULIATCIIbHA. 3az[aqa COCTOUT B TIOCTPOCHUHN MOJICIIN,
KOTOpas 1o TCKCTY TBUTA IMPCACKA3bIBACT €0 SMOLIMOHAJIbHYIO OKpPACKY.

KJ’IaCCI/I(bI/IKaI_[I/IIO I10 TOHAJIbHOCTHU HCIIOJIB3YIOT B PECKOMCHAATCIIbHBIX CUCTEMAX, 4TOOBI
MOHSTh, TOHPABUJIOCH JIH JIIOISIM Kade, KuHOo, etc.

HpI/I PCUICHUHU 3a/1a4u UCIIOJIb30BATh OJIOKHOT
https://colab.research.google.com/drive/1zO1XINcSFw6Zdtk XCGA909IP60tZ4dbl#scrollTo=
KvOWdHcUW(q98

JlaHHBII OJIOKHOT 3KIIOPTUPOBATH B B (ailit 6;okHOTa *.ipynb. OTKpEITH (aiin B 0J0KHOTE
notebook Anaconda navigator.

Tunosbie BONPOCHI 1JIs1 ONIPOca 10 Teme 3:

[TonsiTe HEHPOHHOM CETH.

[IpuBenure npuMepsl apXUTEKTYpbl HEHPOHHOM CETH.

JlaiiTe XapakTepUCTUKY IIEPLENTOPA.

HazoBute nmeHa yueHbIX, C KOTOPBIMU CBsI3aHA UCTOPUSI HEMPOHHBIX CETEH.

Haiite xapaktepuctuky Helpona. IlpuBemure mnpumepbl (GYHKIUH aKTUBAIMA
HeWpoHa.

Uro takoe ¢pynkuus aktuBauuu RELU?

Yro Takoe batch? CpaBaute nonsTus batch, ureparmu, smoxu.

Urto npencrasiser codoit mpodiema nepeodydeHrs HeHPOHHOM ceTn?

Yro Takoe 1000yyeHne HelpoHHOU ceTH?

arwE

LN

Tunosblie OLEHOYHBIE MaTePHAJIbI 110 Teme 4
3aganus no reme 4

3ananme 1. Pemnth 3amauy kiaccu(uKauu OT3BIBOB K (puiabMaM C HCHOJIb30BaHUEM
dataset imdb. [1pu pemennu 3agaun kiaccupukauy Habop JaHHBIX B3ATh B Mojyie keras. 3agauy
PELINTH C MOMOUIBIO MOTHOCBA3HOW HEMPOHHON CETH, cocTosel u3 aByx ypoHen. M3 50000
o13b1BOB Ha ¢GuiabMbl 25000 0T3bIBOB B3sTh Kak oOyuaromue u 25000 kak KOHTPOJIUPYIOLIHE
o0pa3sIbl.

3ananme 2. Pemmrth 3amauy kiaccuUKaMM KApTMHOK Ha OCHOBE HaOoOpa JaHHBIX
MNIST. HyxHo pacrno3Harh pyKOMUCHBINA TEKCT MO N300pasKEeHUSM.

3aganune 3. CamMOCTOATENBHO paccMOTpeTh ONOKHOT Ha google colab. DkcmoprupoBarsh
61okHOT B notebook. 3anmyctuth notebook ¢ momousro Anaconda navigator.

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

3ananue 3.Pemnth 3amady knaccudukany Ha ocHOBe Habopa nanHbix Dataset of 11,228
newswires from Reuters, labeled over 46 topics.
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https://colab.research.google.com/drive/1SLoQPhvv-MYllrNFPfv6y3y9eosubOrt#scrollTo=sjAzhUMjuwvi
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Pemmuts 3aaa4y aHaJIku3a TBUTTOB I10 TOHAJIBHOCTH. I[J'I?I pPEIICHUSA 3aJa4U NCITIOJIBb30BaTh
HaOops! qanHbIX 'wget https://www.dropbox.com/s/fnpg3z4bcnoktiv/positive.csv

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

VY Hac ecTb BI)I60pKa u3 TBUTOB. HaMm u3BectHa SMOIHOHAJIbHAs OKpaCKa KaXJ10ro TBUTa
nu3 BBI60pKI/IZ IMOJIOKUTCIIbHAA WUJIX OTPHULIATCIIbHA. 3azlaqa COCTOUT B TIOCTPOCHUHN MOJICIIN,
KOTOpas 1o TCKCTY TBUTA MMPCACKA3bIBACT €0 SMOLIMOHAJIbHYIO OKpPACKY.

KJ’IaCCI/I(bI/IKaI_[I/IIO I10 TOHAJIbHOCTHU HUCIIOJIB3YIOT B pCKOMCHAATCIIbHBIX CUCTCMAX, 4TOOBI
MOHSITh, TIOHPABUJIOCH JIH JIFOJIsIM Kade, KHHO, etc.

3anganue 4. C nomomisio 610kHOTa go0ogle colab uccinenoBars 6I0KHOT, B KOTOPOM
UCIIOJIB3YEeTCS MOJICIIh aHaI3a TEKCTOB Word2vec
Tunosbie BONPOCHI JJIf ONIPoOca o teme 4:

1. CpaBHUTE CETH MMOBEPXHOCTHOI'O U MIYOOKOTro 00y4eHMs.

2. Jlaiite 0oOIIyI0 XapaKTEPUCTUKY CBEPTOYHBIX HEHPOHHBIX ceTel. M3 Kakux cioes
COCTOMT TaKast CeTb?

3. Onepauust cBeprbiBanus. llaGmonsr cBepTku. Kakue OCHOBHBIC —OIEpariiu
UCTIONb3YIOTCS B PEKYPPEHTHBIX CETAX?

4. Onepanus padding, maxpooling?

5. OcoOeHHOCTH 00paOOTKH TEKCTOB U TIOCIIEIOBATEIILHOCTEH?

6. Kaxk ocymecrsisiercs 00paboTka Tekcra?

7. B dem ominuMe nemMMaru3aium U TOKeHU3aluu?

8. B 4em oTnmume npsMoro KOAUPOBAHUS H BEKTOPHOTO MTPEACTABICHHS CIIOB?

0. Juis gero ucnons3yercs cnoii embedding?

10. JlaiiTe XapakTepUCTUKY PEKYPPEHTHBIX HEHPOHHBIX CETEU

11. [Haiite xapakrepuctuky cereit LSTM

5.01eHo04YHbIE MarTrepuaJibl l'[pOMP,)KyTO'lHOﬁ aTTeCTAalluM 10 JTHCHHUIIJINHE

5.1.3a4yeT NPOBOAUTCS C IPUMEHEHUEM CIIETYIOLINX METOJIOB (CPEACTB): YCTHBIHN onpoc,
TECTUPOBAHUE.
5.2. OneHo4YHbIe MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALIUH

Iloxka3zaresm M KpuTepuMH OLEHHMBAHUS KOMIIETEHUUH HAa Pa3jMYHBIX ITanax MX
(¢opmupoBanus

KoMmnoHeHT KoMIneTeHIIUH IIpoMesky TOUHBI/KITI04YEeBOI Kpurepnii oneHnBanus
WHAUKATOP
[IKC-2.1 Hcnonb3yer coBpeMeHHbIe | Vcmonp3yer  uHpOpMaIuio,
METO/IBI, uH(pOpMAITMOHHBIC | METOABI W MPOTPAMMHBIC
TEXHOJIOTUH, pPOrpaMMHBIH | cpeicTBa ee coopa, 00paboTKn

WHCTpYMEHTapuii B  oObeMe, [ M aHanmm3a, B TOM YHCIE C
HEOOXOMMOM Ul pEIIeHUs | MCTIOIb30BaHUEM

3a1a4 6I/I3HeC-aHaHI/ITI/IKI/I, HHTCJUICKTYaJIbHBIX MCTO0B.
UCTIONb3YeT aHIosA3bIYHYI0 | CaMOCTOSATENBHO peraer
JAOKYMCHTAIIUIO W CIPAaBOYHBIC | 3aJa41 HUHTCJUICKTYaJIbHOTO
CHCTEMBI aHalM3a JaHHBIX, TEKCTOB U
M300paKEHH C  TTOMOIIBIO
AQHAIUTUYECKUX  TUIaThopM,
¢peiimopkoB  Python Keras,
TensorFlow
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TunoBblie BOIIPOCHI, BLIHOCUMBIC Ha 3a4€T

1. CpasuurenbHblif ananu3 Python, R. O0mias xapakrepuctuka si3pika Python. Cpena
paspabotku. [mardpopma Anaconda.

2. OcHoBbl cuHTakcuca s3bika. llepeMeHHble, KitodeBble cioBa. (OCHOBBI
IporpaMMHUpOBaHMs Ha si3blke Python.

3. Tunsl JaHHBIX. @YHKIMOHAIBHOCTD ISl pa0OThI C JaHHBIMU. YCTaHOBKA AKETOB
Hay4YHBIX BbryrciieHni Ha Python. YcranoBka Keras.

4. Pemenue 3aga4 ananusa nanHbiX. [lonstue ren3opa. Ckansipbl, BEKTOPBI, MaTPHULIBI,

TEH30pBl TPETHETO W BBICIIETO pAHrOB. BpeMeHHBIE psIbl WX IOCIEI0BATCIBHOCTH.
N300pakenus. Oniepaliuy HaJl TCH30paMHU.

5. OpeiimBopk Keras. bubnunoreka Google TensorFlow

6. ITocranoBka 3ama4 kiactepHoro aHanuza. Omnpenenenue kiacrepa. Ilapamerpsl
Kjactepa. Mepbl 01130cTi. METpuKHU KIIaCTEpPHOTO aHAIN3a.

7. bazoBbie  amroputmbl  knacrepusanuu.  Mepapxuueckas — KiacTepu3arusl.
JlennorpaMmsI.

8. Merton K-cpennux. Ilonstue nentrpouma. Ilpodumu knacrepoB. Bzammocsszb
KJIACTEPHOT'O U perpeccuoHHOro aHanusa. Kinacrepsslil ananus Ha Python.

9. @opmynupoBka 3amaun  kinaccuduranmu. KrnaccudukanmoHHBIA aHAMU3  C

oOyueHueM. JlepeBbs pemieHH. AJTOpUTMBI MOCTPOEHUS [EpeBbeB peleHuid. Metoasl u
anroputmsel noctpoenust aepeBbeB. AnroputM CART. Onpenenenue npekpamieHus nocTpoeHus
JiepeBa KjlacCH(pUKaLUK.

10. Jloructrueckas perpeccusi. CpaBHEHHE pe3yIbTaTOB KIacCH(UKAIINH Pa3THIHBIMU
METOIaMHU.

11. Merton k-Onmkalimx cocenei.

12. OneHka kadecTBa 3a1ad kjaccudukaruu. Tabnwia conpspkeHHOCTH. [loHsTHE

YyBCTBUTEIbHOCTU U creunuuHoct. ROC-kpuBasg. OmuOKku nepBoro U BTOPOro poia MHpu
pelLIeHnH 3aj1a4 KilacCu(uKanuu.

13. [TonsiTrie HEMPOHHOM ceTu. ApXUTEKTYpa HEHPOHHOM ceTu.

14. OcHOBbl MamMHHOro oOy4deHus. OneHka Mojeneld MallMHHOrO OOydeHus.
TpeHnpoBOYHBIE, TIPOBEPOYHBIE M KOHTPOJBHBIC JaHHBIC. AJTOPUTMBI OOydeHus. DyHKIUSI
HOTEPb.

15. MexaHu3M HEHPOHHBIX ceTel Ha OCHOBe 0OydeHus. OOpaTHOE pacpoCTpaHEHUE
OIINOKHU.

16. Pemrenne 3amad kimaccuuKanuM, pErpeccHy, MPOTHO3MPOBAHUS C TIOMOIIBIO
HEUPOHHBIX CETEH.

17. [lonsiTie TMOBEPXHOCTHOTO U TiIyOookoro oOyueHus. [mybokoe oOyueHue B
TEXHOJIOTUSIX KOMIIBIOTEPHOTO 3PEHHUS.

18. CBepToUHbIE HEMPOHHBIE CETH.

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

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

IIkana oneHuBaHusA
OrneHka pe3ynbTaroB NPOM3BOAMTCA Ha ocHOBe IlojokeHHs O TEKylleM KOHTpOJe
yCIeBaeMOCTH  OOy4aroUmIMXcsi M MPOMEXKYTOYHOM  aTTecTallMd  OO€raromuxcs 1o
00pa3oBaTeibHBIM MPOrpaMMaM CpeIHEro MpoeCcCHOHATBHOIO M BBICHIETO 00pa3oBaHUS B
dbenepaTbHOM TOCYTApCTBEHHOM OIO/DKETHOM  00pa30BaTeIbHOM  YUPEKJICHHH  BBICIIETO
oOpa3oBanust «Poccuiickas akajieMUu HAapOAHOIO XO3AWCTBA W TOCYIAPCTBEHHOM CITy:KOBI NMpHU
IIpesunente Poccuiickoit denepauumn», yreepxkaeHHoro IIpukazom Pextopa PAHXul'C mnpu
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[Tpesunente PO ot 30.01.2018 1. Ne 02-66 (.10 pasnemna 3 (mepBbiid ab3ar) u m.11), a Taxke
Pemenuss VYuenoro cosera CeBepo-3anagHoro wuHctutyra ynpasieHus PAHXul'C npu
[Ipesunente PO ot 19.06.2018, mpotokon Ne 11.

3auer

Ha «3auTeHo0» OIIeHHBAIOTCS OTBET, B KOTOPOM CUCTEMHO, JIOTUYHO U MOCIIEI0BATEIbHO
U3JI0KEH MaTepuaj Ha BCE ITOCTaBJIEHHbIE BOIPOCchl. Kpome Toro, cTyneHT A0JKEH oKa3arh
CIIOCOOHOCTBD JIeJIaTh CAaMOCTOSITENIbHBIE BHIBOJIbI, KOMMEHTHPOBATh U3JlaraeMblil Marepuai. [lpu
3TOM JOIYCKAarOTCSl HEKOTOPBIE 3aTPYIHEHUS C OTBETAMM, HAIIPUMED, 3aTPYAHEHUSI C IPUMEpPaMU
U3 MPAKTUKH, 3aTPYIHEHUS C OTBETaMU Ha JIOTIOJIHUTEIbHbIE BOIPOCHI.

«He 3a4TeH0» CTaBUTCS B ClTy4yae, KOI/Ia CTY/ACHT HE 3HAET 3HAYUTEIIbHON YaCTH y4eOHOTO
Marepuaa, JI0MyCKaeT CYIIECTBEHHbIE OMIMOKH;, 3HAHMUS HOCIT OECCHCTEMHBIN Xapakrep; Ha
OOJIBIITMHCTBO JIOTIOJHUTEIBHBIX BOMPOCOB JAaHbI OMIMOOYHBIE OTBETHI, OTBET HA€TCA HE II0
BOTIPOCY.

6.MeTonnuyeckne MaTepraJIbl N0 OCBOEHUIO TV CIUTIIHHbI

Paboueii mporpaMMoii TUCHMITUIMHBI TPETYCMOTPEHBI CIEAYIONINE BHIBI AYJHUTOPHBIX
3aHATHIN: JIEKIUH, TPaKTHYeCKHe 3aHsATHA. Ha JNeKnusx paccMarpuBaloTCs HauOoJee CIOKHBIHI
Marepuan TUCHHUIUTMHBL. J[1s pa3BUTHS Y MarucTpaHTOB KPEAaTHMBHOTO MBINUICHUS U JIOTUKU B
KOKIOH TeMe Yy4yeOHOH JUCHUIUIMHBI HIPEIyCMOTPEHBl  TEOPETHYECKHE  IOJIOKCHHS,
MHCTPYMEHTAJbHBIE CPEICTBA, a TAaK)KE MPUMEPHl MX HCIOJIB30BAHUS IMPH PEIICHUH 337134
NPEIMKTHBHONW aHAMUTHUKU. KpoMme Toro, 4acTh TEOPETUYECKOTO MaTepHaja MpeJoCTaBseTcsl Ha
CaMOCTOSITENIbHOE HM3YYCHHE MO PEKOMEHJIOBAHHBIM HMCTOYHUKAM Ui (POpMUpPOBAHHS HaBBIKA
caMOOOy4YeHHUS.

[IpakTdeckue 3aHATHS MPeTHA3HAYCHBI TSI CAMOCTOSATEIIEHOW PabOThl MAarCTPAHTOB TIO
pELICHUIO0 KOHKPETHBIX 33j1ad. Kaknoe mpakThdeckoe 3aHsATHE CONPOBOXKAACTCS 3a/1aHHSIMHU,
BBIJIaBAEMBIMH MaruCTPaHTaM JUIsl PEIICHHUS BO BHEAYTUTOPHOE BPEMSI.

Jlnst paboThl ¢ MeYaTHbIMM M 3JIEKTPOHHBIMU pecypcamMu C3MY umeercs BO3MOKHOCTb
JOCTyNa K OJJIEKTPOHHBIM pecypcam. OpraHuzamus paOOTBI MAaruCTPaHTOB C  JJIEKTPOHHOM
O6ubMoTeKOl yKa3aHa Ha caiiTe MHCTUTYTa (CTpaHulle caiita — «Haydnast Oubnmorekay).

MeTtonnueckne yKazanus 1Jisi 00y4ar0IHUXCs 10 OCBOCHHUIO U CHMILINHBI
OO0yuenue no aucuumuinHe «lIpenckasarenbHas aHaIUTUKa» MIPEIIOIaracT U3y4eHUue Kypca

Ha ayJUTOPHBIX 3aHATUAX (JIEKUMHU, MPAKTUYEeCKHEe pPabOThl) M CaMOCTOSTENBHOW pabOThI
oOyuatomuxcsi. CemuHapckue 3aHsATUs AucuuIuiMHbl  «IIpenckasarenbHas —aHaJIUTHKa
NPEATNOoaraloT UX MPOBECHUE B PA3IMUHBIX (POPMax C LENbIO BBISBICHUS NOTYYEHHBIX 3HAHUH,
YMEHHH, HAaBBIKOB W KOMIIETEHLUH C IPOBEACHHEM KOHTPOJIbHBIX Meponpustuil. C 1emnbio
o0ecreyeHns yCIenHoro o0y4eHust 00yJaromuicst J0JKeH TOTOBUTHCS K JIEKIIMH, TOCKOJIBKY OHA
ABJISIETCS BaXKHEHIIEH popMoil opraHu3auy yaeOHOro rnporecca, HoCKoJIbKY:

—  3HAKOMMHT C HOBBIM y4€OHBIM MaTepHasioMm;

—  pa3bsCHSET yueOHBIE AJIEMEHTHI, TPYAHbIE JJI1 TOHUMAHHUS;

—  CUCTeMaTu3MpyeT yuyeOHbIN MaTepHal;

—  OpHEHTHUpYET B yueOHOM Mpoliecce.

Ilooeomoska K n1exyuu 3aKIo4aeTcs B CIEAYIOIIEM:

—  BHHMMATEJIBHO IPOYUTANTE MaTepuai NpeablayIIeH JeKIUN;

—  Y3HaiiTe TeMy IpeJCcTosALIeH JeKuu (TI0 TeMaTHYecKoMY IIIaHy, 1o HHGOopMaIiu

JEKTOpa);
—  03HAKOMBTECh C YU€OHBIM MaTepHaJioM MO0 PEKOMEHAYeMOil TuTeparype;
— IocTapaiTech yICHUTbh MECTO U3y4aeMoil TeMbl B CBOEH MpodeccnoHaIbHOM
MTOJITOTOBKE;
—  3alMIIATE BO3MOXHBIE BOIIPOCHI, KOTOPBIE BBI 33J1aIUTE JIEKTOPY Ha JIEKIIUH.
Ilooeomoska Kk npakmuyeckum 3aHAmusaM.
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—  BHUMATEJIbHO IIPOUYMTANTE MaTepuall JIEKIUI, OTHOCALIUXCS K JaHHOMY
CEMHMHAPCKOMY 3aHSTHIO, 03HAKOMBTECH C Y4EOHBIM MAaTEPUAIIOM;

—  OTBEThTE HAa KOHTPOJIbHBIEC BOIPOCHI [0 CEMUHAPCKUM 3aHATUSAM, TOTOBBTECH J1aTh
Pa3BEPHYTHIN OTBET HA KAXK/bI1 U3 BOIIPOCOB;

—  ySCHUTE, KaKue y4eOHbIE SJIEMEHThI OCTAIKCh JIsl BAC HESICHBIMU U TOCTapanTEeCh
IIOJIyYUTh Ha HUX OTBET 3apaHee (10 CEMMHAPCKOTO 3aHATHUS) BO BpEMS TEKYLIUX
KOHCYJIBTallU{ MPEIo1aBaTes;

—  TOTOBUTBHCA MOXXKHO MHIUBUYAJIBHO, TAPAMH WJIM B COCTABE MaJIOW I'PYIIIIBL,
nocJeHue ABISA0TCS 3G GEeKTUBHBIME (popmamu paboTHI;

— paboyas mporpaMma JUCHMIUIMHBI B YaCTH 1I€JIEH, IEPEUHIO 3HaHUN, YMEHUH,
TEPMUHOB U Y4eOHBIX BOIPOCOB MOXKET OBITh UCIOJIH30BAHA BaMU B Kau€CTBE
OpPHEHTHpPA B OPTaHU3AIH 00yUCHUSI.

Buinonnenue 3adanus:

—  BbIOepuTe HAOOP JaHHBIX (BPEMEHHOMU Psijl, BDEMEHHBIE PSAJIbI) AJISl BBIMOTHEHUS
3a1aHUS;

—  BBINOJIHUTE aHAJIU3 UCIIOJIb3YEMbIX PU3HAKOB (LIE€JEBOI0 IPU3HAKA);

—  [pOaHAIU3UPYHTE KaUECTBO UCXOJHBIX JaHHBIX;

—  BBINOJIHUTE BHIOOP MHCTPYMEHTOB MPeoOpadOTKH IS YIYULICHHS Ka4ecTBa
MCXOJHBIX JIaHHBIX, a TaKKe (OPMYITHPOBKHU MIPEIBAPUTEIBHBIX THIIOTES;

—  pemmTe 3a7a4dy NPOTHO3UPOBAHUS YPOBHEN BPEMEHHOTO PAJIA;

—  HCCIeaytTe BO3MOKHOCTh M3BJICYECHMS IIPU3HAKOB BPEMEHHOTO PsJa;

—  pemmTe 337a4y aHaJIN3a BBIIBICHHBIX IIPU3HAKOB;

— odopmuTe OTYET 10 pPe3yJIbTaTaM BbIIOIHEHUS 3a/1aHNUS.

YueOHas 1uTepaTypa u pecypchbl HHPOPMALHOHHO-TEJIEeKOMMYHUKALMOHHOM ceTH
"UHTepHeT", BKIKOYAS NepeYeHb Y4eOHO-MeTOANYeCKOro odecneyeHus s
CaMOCTOSITEIbHOMH PadoThl 00y4AIOIIMXCS 1O JUCIUIINHE
7.1. OcHoBHasi JIMTEpaTypa

1. Adanacwes, Bnagumup HukonaeBnd. AHamn3 BpeMEHHBIX PsIOB U IPOTHO3UPOBAHHUE. -
CaparoB:Ali Ilm Ap Memma. — 310 c. Tekcr : onekrponnemi. - URL:
http://www.iprbookshop.ru/90196.html (mara oOpamenus: 12.11.2020). - Pexum
nocTyna: ais aBropusup. [lons3oBareneit.

2. Kypnocor M.I. Benenne B MeTO/IbI MalIMHHOW 00paOOTKH AaHHBIX. - HoBOCHOMpCK:
Agtorpad. -220 c. Tekcr: JJIEKTPOHHBIN. - URL:
http://www.iprbookshop.ru/102117.html (mara o6pamenus: 11.01.2021). - Pexum
JIOCTYyTA: AJIsl aBTOPU3UP. TOJIb30BaTenen

3. Mactuukuit C. 3. (2020) Ananmu3 BpeMEHHBIX pSAIOB C Mmomomplo R. —
DneKkTpoHHAas KHUTA, afapec aoctymna: https://ranalytics.github.io/tsa-with-r

4. MupkuH, bopuc I'puropsesuu. Beenenue B ananu3 ganubix — M.:FOpaiit, 2020 — 174 c.
Tekcr : anextponnsiit / OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450262
(mara obpamenus: 01.10.2020)

5. Mxurapsu B. C., Apxumnosa M. 0., [lyoposa T. A., Muponkuna FO. H., Cupotun B. I1.
Anamu3 nanHbix. — M.: FOpaiit, 2020 — 490 c. Tekct : anexrponnsiii / 9bC KOpaiit
[caiit]. — URL: https://urait.ru/bcode/450166 (nara obpamenus: 29.09.2020)

6. O'Hw, Kot Data Science : WHcaiinepckas wHbOpMaIus i HOBUYKOB. Brirodast
s3Ik R @ [mep. ¢ anm.] — CII6. ITutep. — 368 c. Tekcr: snekrponssid. - URL:
http://new.ibooks.ru/bookshelf/359209/reading (mara o6pamenus: 25.01.2021)

7. Cyzu P.A. Python. — CII6.: BXB — [TetepOypr, 2015 — 759 c. 2neKTpOHHEII pecype

8. Xaitnaman P. JIx, Atranaconynoc [x. IIporHosupoBaHue: NpuHIUIBI U MTPAKTHKA.
[DnexTponnslif pecypc] —URL: https://otexts.com/fpp3/
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https://ranalytics.github.io/tsa-with-r

Bce nctouHrku OCHOBHOM TUTEpaTyphl B3aUMO3aMEHSEMBI.

7.2 JlonoJIHUTeIbHAS JIUTEpaTypa
1. XKepon, Openben. [IpM.:/luanektuka. -684 c. IlpukiagHoe mammHHOE OOydeHHUE C
nomompto Scikit-Learn u TensorFlow : Konuenmmu, MHCTPYMEHTBI W TEXHHUKH JUIS

CO3[IaHMsI HMHTEJJIEKTYalIbHbIX CHUCTEM : IIOJHOIBETHOE W3/aHUE :@ TMEpPEeBOI C
AHIJIMHCKOTO -
2. Principles of Econometrics with R [Onmekrponnsiii pecypc] —  URL:

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

3. Hunbcen OinmmH. [IpakTHdeckuil aHainM3 BPEMEHHBIX PSAOB: MPOTHO3ZHUPOBAHUE CO
CTaTHCTUKON U MammmHHOE 00ydenue. —M.: OO0 Jluanexktuka — 2021 — 544 c.

4. Haymos, Bnagumup Hukonaesuu. CpencTBa Ou3Hec- aHAIMTUKH: yueo. mocodue / B. H.
Haymos ; @eznep. roc. 6romxeT. 00pa3zoBat. yupexaeHue Bbicil. oopa3oBanus "Poc. akaj.
Hap. X03-Ba U roc. ciyx0sl ipu [Ipesunenre Poc. @enepanun”, Ces.-3an. uH-T ymp. -
CIIb6. : C3UY - ¢puin. PAHXuI'C, 2016. - 107 c.

5. HaymoB B.H. Ananu3 qaHHBIX ¥ MaIlllMHHOE OOYYE€HHE: METOMIBI 1 HHCTPYMEHTAIbHBIC
cpeactea. denep. roc. OrOMKET. 00pa3oBar. yUpeKICHHUE BhICII. oOpazoBanus "Poc.
akaj. Hap. X03-Ba U roc. ciayxO0sl mipu [Ipesunente Poc. @enepanuu', Ces.-3amn. uH-T
ymp. - CII6. : C31Y - ¢pun. PAHXul'C, 2020. - 260 c.

6. Illomne ®. [mybokoe obyuenue Ha Python. — CII6.: [Tutep. 2018. -400 c.

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

7.3.HopMmaTuBHBbIE NPaBOBble JOKYMEHTbl M HHasi npasoBass uHpopmanms I[Ipuxas
Muno6paayku Poccun ot 19.11.2013 N 1259 (pen. ot 05.04.2016) "O6 yrBepxkaenuu [Topsiaka
OpraHu3allil ¥ OCYIIECTBICHUS O00pa30BaTelbHON JAEATENILHOCTH IO 00pa30oBaTeIbHBIM
porpaMMaM BBICIIETO OOpa30BaHUSA - IMPOrpaMmaM IOATOTOBKH HAyYHO-TIEAArOTHYECKUX
KaJIpoB B acnupantype (aaproHkType)" (3apeructpupoBano B Muntocre Poccun 28.01.2014 N
31137)

7.4.AnTepHeT-pecypcehl

1.

2.

OneKTpoHHO-00pa30oBaTeIbHbIE pecypchl Ha caifte HayuHoi Ombanorekn C3MY PAHXul'C

(http://nwipa.ru)

DJEeKTpOHHBIE  Y4eOHHMKH  JJIeKTpOHHO-OMOmmoreunoit  cucrtembl  (OBC)  «AiiOyke»

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

DJEeKTpOHHbIE  YYEOHUKH  DIIEKTpOHHO-OuOmumoreuyHod  cuctembl  (OBC)  «Jlaub»

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

DJEeKTpOHHBIE Y4YEOHUKH dNeKTpoHHO-OubmmoreyHoit  cuctembl (OBC)  «I[PRbooks»

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

DJeKTpOHHBIE Y4eOHUKU dNEKTPOHHO-0nOIroTeuHol cuctembl (OBC) «FOpaiit»

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

HayuHo-mipakTuueckue cTarby MO SKOHOMHMKE M (puHaHcaM OneKTpoHHOM Oubmmorexu MJ]

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

Crarbu u3 JKYpHAJIOB u CTaTUCTUYECKUX W3aHUN Hct-Boio

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

AHITIOS3BIYHBIE pecypcst  EBSCO Publishing: goctyn K  MynbTHIUCHUIUIMHAPHBIM

MIOJTHOTEKCTOBBIM 0a3aM JIaHHBIX Pa3IMYHBIX MHPOBBIX M3AaTEIHLCTB TI0 OW3HECY, YKOHOMHKE,

¢dbuHaHcaM, OyXTalaTepCKOMY YyYeTy, T'yMaHHUTApHBIM W E€CTECTBEHHBIM OOIacTsSM 3HAHUM,

pedeparam U MOTHBIM TEKCTaM MTyOJIMKAIINI U3 HAYYHBIX H HAyYHO—TIOMYIISIPHBIX JKypPHAJIOB.
Emerald eJournals Premier - kpymnHeiiliiee MUpOBO€ M3aTeNbCTBO, CIIEHUAIN3UPYIOIIEeCcs

Ha JJICKTPOHHBIX XYpPHAJIaX U 0azax JaHHBIX ITO SKOHOMUKEC U MCHCIPKMCHTY.

B03MOXHO HCIONIB30BaHNE, KPOME BBIIIEHEPEUNCICHHBIX PECYPCOB, M JPYTUX JIIEKTPOHHBIX
pecypcoB cetu MHTEpHeT.
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25.
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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 /

. http://www.cfin.ru / Uatepuet-nipoekt «KopropaTHBHbIH MECHEIKMEHT)

. http://Www.0sp.ru / OTKpbITBIE CHCTEMBI

. http:/mww.citforum.ru / CIT forum

. http://www.iteam.ru / TTopran iTeam — TeXHOJOTHH KOPIIOPATHBHOI'O YIIPABICHHUS

. http://www.idef.com / Metononoruu IDEF

. http://www.interface.ru/home.asp?artld=4449 / Dnexkrponnas Bepcusi KHuru JPBua A.

Mapka, KitemenT Makl'oysH MeToaonorust CTpyKTypHOTO aHalIu3a U IPOEKTUPOBAHHUS
SADT.

http://www.fa.ru/dep/cko/msg/Pages/default.aspx / MexnyHapoaHble  CTaHIAPTHI
KadeCTBa.

http://office.microsoft.com/ru-ru/support/FX100996114.aspx / Microsoft Visio
http://wf.runa.ru/rus / CYBIT RunaWFE

http://www.bizagi.com / Bizagi

http://www.businessstudio.ru / Business Studio
http://www.casewise.com/ru/products/corporate_modeler_suite.html / Casewise
Corporate Modeler Suite

http://www.interface.ru/home.asp?artld=106 / Process Modeler
http://www.oracle.com/technetwork/ru/middleware/bpa/index.html / Oracle Business
Process Analysis Suite

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

http://www.consultant.ru/ CTIC KoucyabranT [lmoc

http://www.garant.ru / CTIC I'apaut

http://www.consultant.ru/ CTIC KoucyasranT [ltoc

http://www.garant.ru / CTIC I'apaut

7.5. UHbBIE HCTOYHHUKH.

8.

He ucnons3yrorcs.

MarepuajbHoO-TexHHYecKas 0a3a, HH(PpOPMaLMOHHBIE TEXHOJIOIMH, IPOrPAMMHOE
olecrieyeHre 1 HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

VYyeOHasi TUCHUIUIMHA BKJIIOUAET MCIOIB30BaHUE MporpaMMHOro odecrneueHus: Microsoft
Excel, Microsoft Word, 117151 mOATOTOBKM TEKCTOBOTO M TAOJIMYHOTO MaTepHaria.

HNHTepHEeT-CEpBUCHL U AIIEKTPOHHBIE PECYPCHI (IIOUCKOBBIE CUCTEMBI, JJIEKTPOHHAs M04Ta,
npodecCuoHaTbHBIE TEMAaTHYECKUE YaThl U (OPYMBI, CUCTEMBI aylu0 ¥ BUJEO KOH(EpEHIHH,
OHJIAaH DHIMKJIONEANH, CIPABOYHUKH, OHOIMOTEKH, OHIEKTPOHHBIE Y4YeOHble U y4eOHO-
METOJIMYECKHIE MATEPUATIBI).
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Onncanue MaTepuaJIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOM ISl OCYIeCTBJICHUSI
00pa3oBaTeJIbHOIO MpoLecca Mo AUCHUININHE (MOTYJIIO)

Ne i/n | HammeHoBanue

KomnibrorepHbie Ki1acchl ¢ NepCOHaNbHBIMU DBM, 00b€AMHEHHBIMU B JIOKAJIbHbBIE
CETH C BBIXOJOM B MHTEpHET

ITaket Excel -2016, proftesional plus6 IBM SPSS statistics, R, RStudio, Anaconda

MynbTUMEINHHBIE CPEICTBA B KAXK/I0M KOMIIBIOTEPHOM KJIACCE U B JIEKIIMOHHOM
ayAUTOPUH

Bpay3ep, cereBble KOMMYHUKAIIMOHHBIE CPEACTBA JUIsl BbIxoaa B IHTEpHET

Kommnerorepnsie kimaccol u3 pacuera 1 [I9BM miis omnoro obydaemoro. Kaxxaomy
oOyyJaromnemMycs J0KHA OBITh TIPEOCTaBlIeHa BO3MOXKHOCTh JOCTYIA K ceTsM Tuna MHTepHeT B
TeueHue He MmeHee 20% BpeMeHH, OTBEICHHOTO Ha CAMOCTOSITENIBHYIO IIOATOTOBKY.
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