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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00y4eHHUS 10 AUCHMILIMHE, COOTHECEHHBIX €
IVIAHUPYEMBIMH Pe3yJbTaTAMM OCBOEHHUS POrPaMMblI

Hucunmmna «VHTEeIeKTyaabHBI  aHAIW3 JaHHBIX, TEKCTOB U  U300paKeHUH»
obecrieunBaeT OBJIaJICHUE CICTYIOMUMHA KOMIICTCHITUSIMU
Tabmuna 1
Kon Haumenosanue Kon HauMmenoBanue KoMIIOHEHTA
KOMITCTCHITUN | KOMIICTCHIIUU KOMITOHEHTa KOMITICTCHITUHN
KOMIIETCHIIUU
ITKC-2 IIKC-2.1 Crniocoben UCTIOTIh30BaTh
CrocobeH 000CHOBBIBATH
COBpPEMEHHBIE METO/IbI,
MIO/IXO/IbI, UCIIOJIb3YEMBIE B
UH(POPMAITMOHHBIE
OM3Hec-aHaIu3e, .
TEXHOJIOTUH, MPOrPAMMHBIN
PYKOBOJUTb W YIPAaBIATh M
MHCTPYMEHTapHii B 00BEME,
OU3HEC-aHAIN30M c
HEOOXOAMMOM IS PEIICHUS
HCIIOJIb30BaHUEM
3a7a4 Ou3HEeC-aHAIMTUKU,
UH(POPMAITTOHHO-
UCIIOJIB3YET  AHIVIOA3BIUHYIO
KOMMYHUKAITMOHHBIX
N JIOKYMEHTAITUIO u
TEXHOJIOTU
CIIPABOYHBIE CUCTEMBI
B pesynbsrare ocBOCHUS JUCIMILIMHBI 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 ypPOBHE 3HAHH:!
AHAJIU30M 3uarb:
- MECTOJbI aHaJIM3a JaHHbIX U MAallIMHHOI'O O6y‘IGHI/I$I;
- BO3MOYKHOCTH IIPOTrPaMMHBIX CpEeICTB
CTATUCTUYECKOM O6pa6OTKI/I 1 UHTCIUJICKTYAJIbHOTO aHalin3a
JTaHHBIX
Ha YPOBHE YMEHMUSL:
Ymern:
- OPUMEHSTh  NPOTrPAMMHBIE  CPEACTBA  aHajiau3a
JIaHHBIX, TOAAECPKKH MPUHATHS PELICHUN;
Baangern:
COBpPEMCHHBIMHA I/IH(i)OKOMMyHI/IKaHI/IOHHI)IMI/I
TCXHOJIOTUAMU,

2.00beM U MecTO AUCHUILIMHBI B cTpyKType OII BO

O0beM TUCHUILIAHBI
OO6mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIsIeT 2 3aueTHBIe eIUHUIIBI ,72 akaaeM. daca/54

ACTPOH. 4aCOB

Tab6muma 3
Ounas popma
Bun paGotsr TpynoeMkocTb
(axam/acTp.uacsr)
Oo0masi TPy10eMKOCTh 72/54
KonrakTHasi padora ¢ mpenogasarelieM 32/24




Jlexmuu 16/12
IIpaxkTryeckue 3aHATUSL 16/12
JlabopaTopHble 3aHsTHS

CamocrosiTesIbHas paboTa 40/30
Kontposs

DOpMBI TEKYILEr0 KOHTPOJISL Pegepar, YO, T
@opMa NPOMEKYTOUHOMH ATTECTAIUH 3auer

MecTo AuCHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH NPOrpaMMbl

Juctummaa « HTeeKTyanbHbINH aHaTN3 TaHHBIX, TEKCTOB U N300pakeHU ) OTHOCUTCS K
yacTu, GopMUPYyEeMOH ydacTHUKaMH 00pa30BaTeIbHbIX OTHOIICHUH. [IpenogaBanue qUCIUIINHBL
OMHpPAETCS HA AUCIMIUIMHBI MPOrpaMMbI OakanaBpuata «IKOHOMETPUKA», «AHAIN3 JaHHBIX,
«Teopusa BeposiTHOCTEI», «MaremaTrudyeckasi CTaTUCTUKa», a Takxke Ha aucuuiuiuibsl b1.B.02
«MareMaTu4ecKue MeETO/Abl CTaTUCTHYECKOW oO0padoTkM M aHamu3a JaHHbix», DOTI.02
«lIpenckaszarenbHas aHAJIMTHKAY, U3ydyaeMble B MEPBOM cemecTpe. JMCUMIUIMHA U3ydaeTcsl BO
BTOPOM CEMECTPE MEPBOTO rojia 00yYEHHUsI.

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

JluctmuinHa  3aKJIaJbIBACT TEOPETUYCCKUHA U METONOJIOTWYSCKUU (yHIAMEHT IS
OBIIaJIeHUS] yMeHUsM U HaBbikamu B xoe b2.0.01(Y) «lIpoekTHo-aHaIUTHYECKAs TPAKTHKAY U
b2.0.02 (H) «Hay4uno-ucciieqoBareiibckas padboTay.

3HaHUs, YMEHHUS M HABBIKU, MOJYYEHHBIE MPU HU3YYEHUU TUCLUUIUIMHBI, UCIIONb3YHOTCS
CTYJICHTAMHU TIPY BBITIOJTHCHUN BBITYCKHBIX KBUTU()UKAIIMOHHBIX PadoT.

3.Coaepkanue U CTPYKTYpa JUCHUIIMHBI
3.1.CTpyKTypa AUCHUNIHHBI

Ne i/ HaumeHnoBanmne Tem O0beM TMCUMIJIMHBI, Yac. Dopma
Bcero KonTakTHas padora CpP TeKylIero
o0yyarommxcs ¢ KOHTPOJIsA
npenoaaBareieM ycneBaemMocT
10 BUJAAM Y4eOHBIX 3aHATHH u**,
J/A0T n3/40T | KCP CPO CII | mpoMe:KyTOo4
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/3ay/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/3ax
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 BXOAAIIAS B OO 00heM TUCITUTUTHHBI
I/ICHOHB3yeMBIe COKpalllCHUA:




JI — 3aHATHSI JTCKIIMOHHOTO THIIA (JICKIIMU U UHBIC yueOHBIC 3aHSITHUS, TPEyCMaTPUBAIOIINE
MIPEUMYIIECTBEHHYO Mepeady yueOHoH HHPOPMALIUY MeIarorndeCKUMH paOOTHUKaMK OpraHU3aluy U (UIIH)
JIUTIAMH, TIPUBIICKACMBIMU OpPraHU3aIUeH K peann3anui 00pa30BaTeIbHBIX MPOTPaMM Ha MHBIX YCIOBHSX,
oOydJaroImumcs) ;

[13 — mpakTryeckue 3aHATHS (BUABI 3aHATHS CEMHHAPCKOTO THITA 332 UCKITFOUYSHUEM JIA00paTOPHBIX PabdoT) ;
KCP — nanuBuayanpaas pabora 00ydarommxcs ¢ me1arorndeCKuMi paboTHIKaMU OPTaHU3aAN U (WIIH)
JIUTIAMH, TIPUBJICKACMBIMU OpPraHU3aIlueil K peanu3anuy o0pa3oBaTelIbHBIX MPOrpaMM Ha MHBIX YCIOBHUSX (B
TOM YHCIIC WHIVBH/YaTbHbIC KOHCYJIBTAIINN) ;

CP — camocTosiTenbHas paboTa, OCyIecTBIsIeMas 6e3 y9acTHs MeJarornIecKuxX padOTHUKOB OPraHU3aliy U
(un) JUI, TpPHUBJIICKAEMBIX OpraHU3aIMeH K pealln3alui 00pa3oBaTeIbHBIX MPOrPaMM Ha MHBIX YCIOBHSIX;
CII — camonpoBepka;

CPO — camocrosTenpHas pabota oOydaromerocs

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

3.2. Conep:xanue JUCHUNIMHBI
Tema 1. OcHoOBBI ITyOOKOTO 00y4YeHHS. MaremMarnyecKrue OCHOBBI HEHPOHHBIX CETEH

CpaBuutenbubiii ananu3 Phyton, R. OO6mas xapakrepuctuka sizbika Python. Cpena
paspabotku. [Tnarpopma Anaconda. OCHOBBEI cHHTaKcHCa 3bIKa. [IlepeMeHHbIe, KITFOYSBBIC CIIOBA.
OcHoBbl IporpamMmmupoBanus Ha si3bike Python. Tunbl qanabix. OyHKIIMOHATBHOCTD JUIsS pabOTHI
C JaHHBIMH. YCTaHOBKA [TAaKETOB HAYYHBIX BeIYHcIeHn Ha Python. YcranoBka Keras. TensorFlow.
[IpencraBneHue NaHHBIX Ui HEUPOHHBIX ceTeil. TeH30phl HYIIEBOTO, MIEPBOO, BTOPOTO, TPETHETO
U BBICIIUX MOPAIKOB. MaHMIyIMpOBaHUE TEH30paMu € mnomoulplo Numpy. Onepauuu Hax
teH3opaMmu. [lonstue rpaguenta. CroxacTUUECKUI TpaUeHT.

Tema 2. MammnHoe o0yuyeHue Ha Python

[TocTanoBKa 3aia4 kinactepHoro aHanusa. Onpexnenenue kiaacrepa. [lapamerpsl kinacrepa.
Mepsr  O6muzoctH. MeTpuKM KJIacTEpHOro aHaiu3a. ba3oBble aNrOpUTMBI  KIIACTEPU3ALIMH.
Wepapxuueckas knactepuzauusa. Jengorpammel. Meron K-cpegnux. Ilonstue uentpoupa.
[Mpodunu kiacrepoB. B3auMoCBsI3b KJIACTEPHOTO W PErpPEeCCHOHHOrO aHanu3a. KiacTepHblid
aHanu3 Ha Python.

Kanonunueckuit ananus. Koppensunonnass wmarpuna. KoapduuueHTsl KaHOHMYECKOU
Koppensauuud. Mepbl H30BITOYHOCTH TNEepeMEeHHBIX. OCHOBHBIE IOJIOXKEHUS METO/a aHalu3a
IaBHBIX KoMmnoHeHT. [lonstue ¢Qaxkropa. Marpuna ¢akTopHelx Harpy3ok. OcCHOBHOE
COOTHOLIEHUE METOAA INIABHBIX KOMIIOHEHT.  OmneHka aumcrnepcuu OTKiIMKa. Kpurepuit
«kamMeHHMCTON ochimu». OCHOBHBIE MOJIOKEHHS MeToja (axTopHOro aHanuza. OpraHuzanus
peleHus 3a1a4d peAyKINK JaHHBIX (TpoennpoBanus) Ha Python.

®dopmynupoBka 3anaun kinaccudukanuu. KiaccupukannoHHBIM aHanmu3 ¢ OOy4YeHHUEM.
JlepeBbst pelieHui. ANTOPUTMBI IOCTPOEHHMS JEPEBbEB pPEIIEHUH. MeEToabl M aJrOpUTMBbI
noctpoenus nepeBbeB. Anroputm CART. Omnpenenenue mpekpalieHus MOCTPOCHHUS JiepeBa
knaccudukanuu. Jlorucruueckas perpeccus. CpaBHEHHE pPe3ylbTaTOB  KIAacCHU(pUKAIUU
paznuuHbIMU MeTonamMu. Metox k-Onmmxaimmx cocezeit.

Onenka KkadecTBa 3a4a4 kiaccudukanuu. Tabmuma compsibkeHHOCTH. [loHsTHE
yyBCTBUTENbHOCTU U crennduunoct. ROC-kpuBasg. OmuOKy mepBoro M BTOPOro poja MNpu
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 KOHTPOJbHBIE
JaHHble. AJTopuUTMbI 0OyueHHs. DyHKIMS MOTepb. MexaHu3M HEHMpPOHHBIX CeTel Ha OCHOBE
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obyuenusi. ObpaTHOe pacnpocTpaHeHrue omuoOKu. Permenne 3aga4y kiaccuukanum, perpeccuu,
IIPOTHO3UPOBAHUS C IOMOLIBIO HEMPOHHBIX CETEH.

Tema 5. I'lmy0okoe o0yueHue U HeHPOHHBbIE CeTH. AHAJIHN3 TEKCTOB 1 U300pakeHN

[ToHsATHE TOBEPXHOCTHOTO M TIyOOKOro oOyuyeHus. CBEpTOYHBIE HEUPOHHBIC CETH.
Oneparnus cBepteiBanusd. [1labmonsr cBepTku. Onepanus max pooling, padding.. ApxuTekTypa
CBEpTOUHBIX ceTel. [TyOokoe oOyueHHe B TEXHOJOTHAX KOMIIBIOTEPHOTO 3peHusi. Pemienue
3aJjauyd paclo3HaBaHUs PYKOMHCHOTO TEKCTa Ha OCHOBEe HaOopa naHHbIX Mnist. OOyueHue u
MpPOBEpPKa CBEPTOYHBIX HEUPOHHBIX ceTeil. [nmyOokoe oOydeHue JUIsi TEKCTa U
nocnenosarenbHocTeil. Pabora ¢ Tekcramu. Ilpsimoe koaupoBaHHE CJIOB U CHMBOJIOB.
Toxenuzanus. JlarentHo-ceManTnueckuil aHanus. TF-IDF. N-rpammel. Memok cinoB. BekropHoe
npencrasienue 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 xoz1e peaau3auuy JMCUUIJIMHBI HCTIOJIb3YIOTCS CJIEIYIOIHE METOAbI TEKYIIEro
KOHTPOJIA YCIIEBAEMOCTH 00yUYAKOIIHUXCS

Tab6muna 4.1
Tema (pa3nen) @DOopMBI TEKYIIETO KOHTPOJIS YCIEBaeMOCTU
Tema 1. OcHOBBI IITy0OKOTO 00yUeHUs. MaTeMaTndeckue
OCHOBBI HeﬁpOHHBI)Z] cere " YO/3ay/T
Tema 2. Mamunnoe o0ydenue Ha Python YO/3an/T
Tema 3. Het#iponnsie cetn Ha Python YO/3an
Tema 4. I'rybokoe oOy4ueHre 1 HEHPOHHEIE CeTH. AHAIN3 YO/3an
TEKCTOB M N300pakeHUI
4. 2. TunoBbie MaTepHAJIbI TEKYIIET0 KOHTPOJISI YCIIeBAeMOCTH 00y4aI0IINXCsl.
Tumnossie OLICHOYHBIC MaTE€pHUaAJbI 110 TEME 1
3ananus mo teme 1
3ananme 1.
Ha si3pike Python moctpouts Tabimily CII0KEHUsI 110 aHAJIOTUH ¢ TAOIHIEH YMHOKEHHUSI
3ananmue?.

[Toctpouts auarpaMMbl GyHKINUN B Pa3HBIX CTHIISX.

3aganue 3. Moayas numpy

CreHepurpoBath MOCJI€10BaTEIbHOCTh PABHOMEPHO PACHPECIICHHBIX CIIyYalHbIX YHMCEN, B
nuanaszone ot 0 1o 10. Pasmep nocnenosarensHoctr 100. AHaIOrMYHO CTEHEPUPOBATH €ILE OAHY
MOCJIEI0OBATENILHOCTh IENIBIX uncel, B Auana3zoHe ot 0 mo 20 takxke cocrosiyio u3 100 uucen.
Wcnons3ys ¢ynkumio linspace() creHepupoBarh mnocienoBarenbHocTs u3 100  4wmcie,
3axmtoueHHy0o or 0 mo 10. Mcnons3ys omeparop mukina for u ureparop 1 cpopmupoBarhb
nocsiefosaresibHOCTh U3 100 uncen ot -1 10 9. ITocTpouTs TOUEUHBIE, INHENHBIE AUArpaMMBbl IS
MIOJIYYEHHBIX IIOCJIEIOBATEIIBHOCTEM.

[TocTpouTh MaTpUYHYI AMarpamMmy, MCIONB3ys CTWIb matlab. 3anaBare mnaHenu c
nomoIbto subplot. [IpuMeHnuTh cpencTBa ynpaBieHuUs IBETOM, TUIIOM JIMHUU, MapKEPAMHU.

3ananue 4. MonyJn pandas
3arpy3uth HaO0oOp 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 nmomompio MeTosa iloc orobpasuts Tonpko 10,20,30,40,50, 60 u 70 3meMeHThI

OT00pa3uTh TOIBKO MEPBBIE /IBa CTOJIOIA HAOOpa JaHHBIX

C nmomormpio MeTosa sample BeiOpaTh 20 KaMITaHuii.

3aganue 5. Co3nanue QyHKUIMI U KJIaCCOB

Cozpnaiite (QyHKIMIO, KOTOpas ~ peliaeT CHUCTeMy ajlreOpanyeckux ypaBHEHHIl METOJOB
0o0paTHON (YHKIMHU, €CIIM ONpENeIUTEeNb MATpUIlbl HE paBeH HYNI0. B mpoTuBHOM cirydae
BbIJIa€TCSl COOOIIEHHE O TOM, UTO CHCTeMa YpaBHEHHU He ompenaeneHa. [IpoBeputs perieHue Ha
HECKOJIbKMX BapHaHTaX UCXOAHBIX JaHHbIX. CPaBHUTH C pe3yJabTaTaMu PEIICHHUs, T0JYy4EHHBIMU
BPYYHYIO.

[TocTpoiiTe nepapxuo Ki1accoB «ABTOMOOMIIb». B mepapxuo Ki1accoB BKJIIOUUTH KJIACCHI:
rpy30BbIe aBTOMOOWIIM; JIETKOBBIE aBTOMOOWIIM, TOHOYHBIE aBTOMOOMIIM, TpaHcHopT. B kmace
JIETKOBBIX aBTOMOOWMIIEH BKIIIOYHUTD KJIACCHI: CEJlaH, JIUMY3HH, KyIle, XeT40eK, yHUBepcal, (QyproH,
MUKpOaBTOOyC. 3a7arh aTpuOyThl «MOJENb», «TOJl BBIIyCKa». 3a1aTh CBOMCTBA U METOIbI JJIS
cenana. Co3aark IK3EMIUISIPHI CelaHa

TumnoBbie BOIIPOCHI IJIsI OIIpOCa 1o TeMe 1

Haiite onpenenenue TeH3opa. Ilpusenure npumepsl TEH30pOB

Onepauuu Haa TeH30paMu?

Kak MOHO npescTaBuTh B BUJIE TEH30POB BPEMEHHBIE PsIJIbl U N300paXkeHus?

[lonsatune «rimybokoe oOydenue». CooTHecHTEe MEXAY COO0OH MOHATHSA «IIIyOOKOE
06yquHe>> «MaIIMHHOE 00Y4YEHHUE», «MCKYCCTBEHHBIN UHTEITICKTY.

P

S. [Toyemy rmybokoe o0ydeHHe TOTYInII0 pa3BUTHE B IOCIEAHNE TOIBI?.
6. Monyne Numpy, IIpencrasnenne TeH30poB B JaHHOM MOZYyJI€E?
HazoBure ¢ppeliMOpKH, KOTOPBIE NCTIONB3YIOTCS IIPH MMOCTPOCHUU HEHPOHHBIX CETEeH IITyOOKOTO
o0yueHwus.
7. Jaiite 0011yt0 XapaKTepUCTHUKY sA3blka Python, TUIbI TaHHBIX SI3BIKA.
Tect

1. meToabl paGoThI CO CIUCKAMU

[TocTaBbTe COOTBETCTBHE MEXKIY METOJAMH M PE3YyJIETaTaMH WX NMPUMEHEHUS, €CITU HMCXOTHBIN
CIIUCOK MMEEeT BUJT
ex=['a',2,"1s',34.2]

1. ex.insert(3,2)

2. ex.append(2)

3. ex.append(2)

ex.reverse()

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

2. KOpPTekKHU
UeM OTIIMYAIOTCA CIIUCKH OT KOPTEXKEM?
1. Huyem Kkpome Ha3BaHUS U 0003HAYCHUN
2. KOPTEX M3MEHSEM, CITUCOK -HET
3. KOpTeXK HEe U3MEHsIeM, CITUCOK U3MEHSIEM
4. »IIeMEHTHI KOPTEX,a MOTYT OBITh TOJBKO OHOTO THIIA
5. KOpTeX - ATO UePaAPXUUYECKUN CITCOK



3. Kopre:xu. UTo U3 HUKeNePeYUCJIeHHOT0 OTHOCUTCS K KopTe:kam?
1.(1,2,4,5)
2.[2,3,4]
3.{'a"1,'v"3}
4 'cortege'
5.1,2,3
4.,  Cnucok. Kakoii cnucok Oy1eT HameyaTaH Ha SKpaHe NMPH BbINOJHEHUH CKPpUNTa?
users = ["Tom", "Bob", "Alice", "Sam", "Bill"]
users.sort()
users.reverse()

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

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 nepeunciieHHbIX BbIPAKEHUI CO31aXyT CIMCOK POBHO
U3 TpexX 3J1eMeHTOoB?

print(‘a b c'.split())

print(list(range(3)))

print(‘asd'.split())

print(‘a=",1,2,3)

print(‘a=",1,2,'3")

arONE

7. Uapexc cnncka. CUCOK 3aaH nepevrcaeHueM dJ1eMEeHTOB
#cnucku

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

print(numbers[-3])

Yro Oyner HareyaTaHo Ha HKpaHe?

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



9. cpe3bl cTpoku. Kakoii pesyabrar Bpipa:xkeHus 'mumpy’'[:3]*2? IIpu oTBeTe He 3a0bIBATh
YKa3bIBaTh OAUHAPHbIE KABBIYKHI

10.ny1uHAa caioBapsi. Yemy paBHA JJIMHA CJI0BaPSi, MOJY4YEHHOI0 U3 CITUCKA
users_list=[
["+111123455", "Tom"],
["+384767557", "Bob"],
["+958758767", "Alice"]
]
users_dict = dict(users_list)
11. MeToa o0benunenus cioBapeii. Umerorcst 1Ba cjioBaps
d={"a"1,d" 2}
d1={'c""+79217071104','d":'+79263111423"}
[TpucoeauHAUTE K IEPBOMY CIOBAPIO BTOPO ¢ IOMOIIBIO METO/Ia padOThI CO CIIOBAPS

TunoBbIe OLIEHOYHBIE MATEPHAJIBI IO TEMe 2
3aganusa mo reme 2

3ananue 1. M3mepsrorcs 13 xapakTepUCTHK XUMHUYECKOTO cocTaBa BuHA. HeoOxommumo 1mo
3HAUYCHUSIM NUMCHOIIUXCS HepeMeHme OHpeI[eJII/ITI) THII BUHA.

HNmerotrcs manHble 0 Tpex coprax BuHAa. COpT BMHA yKa3aH B Tpex crojibmax kmacc 1,
kimacc 2 u knacc 3. Eciu B mepBom ctonOue (kimacc 3) CTOMT €AMHUIIA, TO HaOIIOACHUE
COOTBETCTBYET BHJly BUHA TPETHETO TUIIA, €CJIK BO BTOPOM CTOJIOIE (KJIacC 2) CTOMT €UHMIIA, TO
HaAOJIOIeHNEe COOTBETCTBYET BUAY BUHA BTOPOTO THUIIA, €CJIM B TpeTheM cTonbie (kinacc 1) crout
€IMHUIIA, TO HAOIIOIEHHE COOTBETCTBYET BUAY BHHA IEPBOrO THUHA. TakuM 00pa3oM, CTOIOIIBI
JyOIUpYIOT APYT Apyra.

Cnucok nepeMeHHbIX:

1) Alcohol (conepxanue ankoross)

2) Malic acid (s10:104Has Kuca0TA)

3) Ash (3oma)

4) Alcalinity of ash

5) Magnesium (Maruuit)

6) Total phenols (o0rmee comepsxkanue peHomna (kapOOIOBOH KUCIOTHI))
7) Flavanoids (apomarudeckue BelIecTBa)
8) Nonflavanoid phenols

9) Proanthocyanins

10) Color intensity (MHTEHCHUBHOCTb LIBETA)
11) Hue (okpacka? kpacurenu?)

12) OD280/0OD315 of diluted wines

13) Proline (mponun)

Uucno nabmonenuii — 178

Yucno nepeMeHHBIX — 13, Bce M3MEpEeHbI B KOTMUECTBEHHOH (HENPEphIBHOMN) LIKaJIE.

Ucrounuk 3amaun: UCI Machine learning Database

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

OO0cyxaeHue 3a1auu:

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

3aganue 2. lmerorcs nannsie peiitunra Global Firepower, koTopsiii ocHOBaH Ha Ooliee ueM
50 daxTopax, utoOsI onpenenuTh orieHKy PowerIndex (Pwrlndx) nannoii ctpanbl. JlaHHBIE B3STHI
n3 HabopoB naHHBIX kaggle

[IpuBenenHas mpu pacuere pedTHHra (opmyna IMO3BOJSET Ooyiee MENKUM, HO Oosee
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TEXHOJIOTMUECKH  Pa3BUTBIM  CTpaHaM KOHKYpHpOBaTh ¢ 0Ooiee KpyHNHBIMH, MEHee
pa3BuTbIMU. Moauukaropsl (B Buae OOHYCOB M ITpPadoB) A0OABISAIOTCS A JabHEHIIEro
YTOUHEHUs crucka. HekoTopble MyHKThI, KOTOpbIE COONIOACHBI B OTHOLIEHUHM OKOHYATEIbHOIO
peuTHHra:

- PaHXHMPOBAHUE HE MPOCTO 3aBUCUT OT OOIIEr0 KOJUYECTBA OPYXKHs, JOCTYIHOIO KaKoil-
1100 OAHOM CTpaHe, a CKOPEE COCPEIOTOUEHO HA pa3HOOOpa3UN OpYXHUs B IpeAeax KOJIUYECTBa,
yTOOBI 00€CTICUNTh JY4IIUi OajaHC TOCTYIHBIX OTHEBBIX MOIIHOCTEH (T. €., Hampumep, 100
TPAJIBLLIUKOB HE COOTBETCTBYET CTPATErM4e€CKON U TaKTUUECKOW LieHHoCcTH 10 aBuaHocuam);

- AZiepHbIE 3amachl HEe NPUHHMAIOTCS BO BHMMAaHUE, HO NPU3HAHHBIE/ I10J03pEBacMble
sZICpHBIE IEPKaBBI MTOJYYar0T OOHYC;

- reorpaduyeckue (HhakTopsl, JOrUCTUYECKass ITMOKOCTb, MPUPOIHBIE PECYPChl U MECTHas
IIPOMBILIIEHHOCTh BIHSIOT HA OKOHYATEJIbHBIN PEHTHUHT;

- IOCTYIIHBIE TPYAOBBIE PECYPCHI SBISIOTCA KIIOYEBBIM (pakTopom; CTpaHsl ¢ OOIBLIIMM
HACEJIEHUEM, KaK IIPaBUJIO, BBILIIE;

- CTpaHbl, HE UMEIOLINE BBIXOJA K MOPIO, «HE HaKa3aHbI» 3a OTCYTCTBHE BOEHHO-MOPCKOTO
¢ioTa; MOPCKHE JIepXKaBbl «HAKa3bIBAIOTCA» TIPU pacdeTe peHTHHra u3-3a OTCYTCTBUS
pa3sHO0Opa3us B UMEIOIINUXCS MOPCKUX aKTHBAX;

- anbsiHCbl HATO nomyuator HeOosbliol OOHyC 3a TeopeTHMueckuii oOMeH pecypcamu,
BO3MOXKHYIO OpraHU3aLUI0 KOATULIUH;

- HBIHEIIHEE MOJUTHYECKOE/BOCHHOE PYKOBOJCTBO, HX MOJIUTHKA, POJIb HE IPUHUMAETCS BO
BHUMAaHUE.

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

Pemmts 3amady ki1acTepHOro aHajin3a METOAOM HEpapXUUECKON KIacTepu3aluu U METOJ0M
k-cpennux. Ilpu pemenuu 3a1a4n NponyieHHbIe JaHHbIE 3aMEHATh MeuaHoi. J{J1s BeIABICHUS
NPOMYIIEHHBIX TAHHBIX UCTIONB30BaTh OMOIMOTEKY mice.

B ananusupyemom HabGope umeercs 47 arpuOyToB, IEpBbIE /1Ba U3 KOTOPHIX CUMBOJIbHBIE.
Tperuii arpubyT — paHr CTpaHbl MOJydaeTCs MyTeM aHaln3a BCeX OCTalbHbBIX. [l03TOMY NaHHbBIN
PEUTHHT HE cieIyeT YUUThIBATh NP PEILICHUH 3aJa4H.

3ananue 3. Jlansr ganneie yaueOHOrO Habopa «TuTaHWK» pemnTh 3a/1ady Kiaccu(uKaium
pasnuyHbIMH  MeToAaMu. CpaBHUTH pe3ynbTaTbl Kiaccupukanuu. Jlas pemeHus 3aaadu
UCIOJIB30BaTh (haiin train.csv. [Ipu pemiennn 3agaqu UCONb30BATh CIEAYIONINE aTPUOYThHI

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

Jl1s BbIENIEHNS HY)KHBIX NPU3HAKOB MCIOJIb30BaTh ONEPALMI0 KOHKATEHAIIUH, HalpUMep
dat[,c(2,3,4,6,9)]

Jlns mpoBepku KauecTBa Kiaccu(UKalMK UCTIO0Ib30BaTh TECTOBYIO U 00Y4arOIyI0 BHIOOPKH.
Pa3mep BbIOOpOK caenarh paBHbIM. [Ipy mocTpoeHuu BBIOOPKH UCIOIB30BaTh (PyHKIMIO sample.

[ToctpouTh TaOMUIly CONPSDKEHHOCTH IO pe3yjabTaraM IpPOBEPKH KadyecTBa padOThI
KJaccu(ukaropa Ha TECTOBOW BbIOOpKE.

3ananme 4. MccnenoBars OJIOKHOT MO MPEACKA3aHUIO 1IEHBI HAa HEJBUKMUMOCTb 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 kiaccudukamuu. Kakue MeToapl pemieHus 3a1adu
kiaccupukanuu Bel 3Haere?

Oco0eHHOCTH pelieHus 3afa4 Kinaccuukanuu ¢ 00ydeHHEM.

JlepeBbs Ki1acCU(pHUKAIMM U UX CBOICTBA.

[IpuBenuTe npuMepsl aITOPUTMBbI TOCTPOCHHUS IEPEBHEB.

Kak onpenensiercs npaBuiio OCTAaHOBKH ITOCTPOEHUS AepeBa?

Anroputm CART? IlpuBenute npumep €ro UCIOIb30BAHMS.

Yro nonumaercs nox kinacrepom? HazoBurte xapakTepucTuku kinacrepa. Yto takoe
IEHTPOUI» Kinactepa?.

Nooghk~own
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8. JlaiiTe kiaccuuKkaluio METOMOB KJIACTEPHOTO aHaiu3a. [IpuBeaute mpuUMeEpsl MX
IIPUMEHEHHUs B IPAKTUYECKON KU3HHU.

9. 3Bauem ucnonb3yroTcs Mepbl 6mu3octu? HazoBuTe MeTobl onpeneneHus: Onu30CcTu
MEXy KIacTepamH.

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

11. JJaiiTe XapakTepUCTUKY METPUK KJIACTEPHOTO aHAJIN3A.

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

13. YUro nonumaeTtcs moa npoduiaeM Kiacrepa.

14. Vcnionb30BaHrE CTaTUCTUYECKUX IIaKeTOB [JIsl peUIeHHs 3aJad KJIaCTEPHOIo
aHaJIM3a.

15. [laiiTe XapakTepUCTUKY METO/Ia K-CPETHUX

Tect

1. Boi0op kiaaccudpurkaropa. Ucnosib3oBanue pa3jiddHbIX METOA0B KJaccupuKamuu
MO03BOJIAET MOJYYUTH CJeYyIIIHe 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 |

Metox OIIOPHBIX BEKTOPOB

| 69882 103|
| 4890 || 125|

Br10pats myuninii MeTos 1o Mmoka3aTelio precission
1. Meroj OMOPHBIX BEKTOPOB
2. Meron k-OmmKkaimmx coceneit
3. JIOrUCTHYeCcKasi perpeccust
4, TUHEHHBIH I[I/ICKpI/IMI/IHaHTHI)II/I aHaJIn3
2. Boi0op kiaaccudukaropa. Hcnosib3oBaHue pasjMYHbIX METOAOB KJIaccHpukanuu
MO3BOJIAAET MOJYYUTH CJIeAyIolue Ta0aIulbl CONPSIKEeHHOCTH.
MeTton TMHEMHOr0 TUCKPUMHUHAHTHOTO aHAJIN3a

| 69535 442
| -l 477

Merton k Ommkaiimux coceneit mpu k=9
| 69938 39)
| 4973 || 50|
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Jloructuyeckas perpeccust

| 69770)| 207

| 5005 | 18 |

MeTOI[ OITOPHBIX BCKTOPOB

| 69882 103|

| 4890 || 125|

Br16path myuminii MeTos 1o moka3aTelito accuracy

1.
2.
3.
4.
5.

MeTO/1 ONIOPHBIX BEKTOPOB
meTox K-0m:kammx cocenei
JIOTHCTHYECKAsl perpeccust

JIMHEHHBbIA JUCKPUMUHAHTHBIA aHAJIN3
JlepeBbsl pelIeHU

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

KaxoBa BeposiTHOCTB OITMOKH TpU KacCU(UKAIINK [IBETKA, €CIIH, JJIMHA JIETIECTKa OOJIbIIIe
2, 6 cm u menb1e 4,9 cMm. OTBET JaTh ¢ TOUHOCTHIO JI0 ABYX 3HAKOB MOCIE 3amAToil. B xauecTse

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

setosa versicolor virginica
00 03 97
33%

.00 92 08
35%

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

PasACIMTEIIA UCIIOJIB30BaTh 3aIIATYIO

4.KayecTBo Ki1accupukaropa. Tadnuna conpsikeHHOCTH (MATPHUIIA yTAHULIBI,

confusion matrix), nosiy4eHHasi IpM NpoBepKe KayecTBa OMHAPHOIO KJaccudukaropa,

HMeeT B/
| 25| 10
| 8 | 14

CrpokaMu MaTpHUIIBI SBISIOTCS UCTUHHBIC 3HAYEHUS TECTUPYEMBIX OOBEKTOB, a CTONOIA -
pe3yabTarel TECTHUpOBaHMs. UYeMy paBHO 3HAUCHHE ITOKaszaresi TOYHOCTH KiacchuKaropa

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

5. KauecrBo kiaccudukaropa. Tadiuma conpsizkeHHOCTH (MaTpHIa IyTAHUIBI,
confusion matrix), mojy4yeHHasi Ipu NpoBepKe KadecTBa OMHAPHOro KJjaccuduxaropa,

HMeeT BHJ
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| 25| 10|
| 8 | 14
CTpOKaMI/I ManI/II_[I)I SABJIIAKOTCA UCTUHHBIC 3HAUYCHUA TCCTI/IpyeMBIX O6’beKTOB, a CTOJ'I6Ha -

pe3ynbTarhl TeCTUpoBaHUs. Yemy paBHa TOYHOCTH Kiaccudukaropa (recall)? Oter nmath ¢
TOYHOCTBIO JIO IBYX 3HAKOB ITOCIIE 3aIISITOM

6. KavecTBo kiaccupukauuu. B pesyabrare pemenusi 3aia4yn KJiaccupukamum ¢
noMoubo Orange MeTo/10M /IepeBbeB pellleHUi MoJIy4eHa MATPHUIIA

i3 Confusion Matrix - O X

Tree Show: |Mumber of instances  ~

Iris-setosa Iris-versicolor Iris-virginica )
Iris-setosa 10 o 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

JlaHHasi Marpuia IONMy4YeHAa IMPU TPOBEPKE KadecTBA KJIACCH(PHUKATOpPA C IMOMOIIBIO
TecToBOM BbIOOpKHU. Omnpenenuts 3HaueHue nokasarens AC. OTBET AaTh ¢ TOYHOCTBHIO JI0 JABYX
3HAKOB MOCJIE 3aMIATON

7.Tadauua conpsizkennocTu (confusion matrix)
Tabnuua conpspkeHHOCTH (MaTpulla MyTaHUIBl, confusion matrix), MOJXy4YeHHas MpU
MIPOBEPKE KauyecTBa OMHAPHOTO KIacCH(PHUKATOpa, IMEET BH/T

| 25| 10)
| 8 | 14
CTpOKaMI/I ManI/IIII:J SABJIAOTCA UCTUHHBIC 3HAUYCHUA TeCTI/IpyeMI)IX O6’beKTOB, a CTOJ'I6IIa -

pe3ynbTaThl TECTUPOBaHUsA. YeMy paBHAa TOYHOCThH Kiaccudukaropa (accuracy)? OTBeT aaTh C
TOYHOCTBIO JI0 JIByX 3HAKOB I1OCJIE 3alsITON

TunoBble OLIEeHOYHBbIE MATEPHAJIbI 110 TeMe 3
3amanuda mo teme 3

3aganue 1. Pemuth 3amauy kiaccudukanuu OT3BIBOB K (UIbMaM € HCHOJIB30BAaHUEM
dataset imdb. [1pu pemennn 3agaun kiaccupukauy Habop JaHHBIX B3ATh B Mojyie keras. 3agauy
PELINTH C MOMOUIBIO MOJTHOCBA3HOW HEMPOHHOW CETH, COCTOsIIEN U3 AByX ypoBHeW. M3 50000
o13b1BOB Ha ¢GuabMbl 25000 0T36IBOB B3sTh Kak oOyuaromue u 25000 kak KOHTPOJIUPYIOUIHE

00pa3sIibl.
3aganue 2. Pemmnth 3ana4y KiaccupukanMu KapTHHOK HAa OCHOBe HA0Opa JAaHHBIX
CIFAR-10 [laracer coaepxkut 60000 1BETHBIX ¢oto o0bekToB 10 KmaccoB

pazmepoM 32x32 nukcenei.
https://colab.research.google.com/drive/1SLoQPhvv-M Y lIrNFP{v6y3v9eosubOrt

3ananme 3.Pemuts 3anauy knaccudukanuy Ha ocHOBe Habopa naHHbIX Dataset of 11,228
newswires from Reuters, labeled over 46 topics.
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3ananme 4. Pemnts 3a1a4y aHanu3a TBUTTOB 110 TOHAJIbHOCTU. J1J1sl perieHus 3a1aqau
UCIIONIb30BaTh Haboph! JaHHBIX 'wget https://www.dropbox.com/s/fnpg3z4bcnoktiv/positive.csv

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

V Hac ecThb BBI60pKa n3 TBUTOB. HaMm m3BecTHaA OMOLIMOHAJIbHAA OKpAaCKa KaX/10I'0 TBUTA
u3 BbI60pKI/II IMMOJIOKUTCIIbHAA UKW OTpULIATCIIbHAS. 332[21‘-121 COCTOUT B IIOCTPOCHUU MOJCIIN,
KOTOpas 110 TCKCTY TBUTA IIPCACKA3bIBACT €I'0 SMOIMOHAJIbHYIO OKPACKY.

Knaccugukaiuio mo TOHaTbHOCTH HCIIONB3YIOT B PEKOMEH/IATENIbHBIX CUCTEMAaX, YTOOBI
MMOHATDH, IOHPABUJIOCH JIX JIFOAAM Ka(be, KHHO, etc.

ITpu pemiennu 3a1a4y UCIOJIb30BATh OJOKHOT
https://colab.research.google.com/drive/1zO1XINcSFw6Zdtk XCGA909IP60tZ4dbl#scrollTo=
KvOWdHcUW@98

JlaHHBIH OJIOKHOT 3KIIOPTUPOBATh B B (haitir 61okHOTa *.ipynb. OTKpEITH (aiir B 6J10KHOTE
notebook Anaconda navigator.

Tunosbie BONPOCHI JJIf ONIpoca mo reme 3:

[TonsiTHE HEUPOHHOM CETH.

[IpuBenuTe npuMepbl apXUTEKTYpPbl HEUPOHHOM CETH.

JlaiiTe XxapakTepuCTHKY IIEPLENTOPA.

HazoBuTe nMeHa yueHbIX, C KOTOPBIMU CBSI3aHA UCTOPHSI HEUPOHHBIX CETEH.

Haiite xapaktepuctuky Helpona. [lpuBemure mnpumepbl (GYHKIUA aKTHBAIUA
HeWpoHa.

Uro Takoe ¢pynkims aktuBar RELU?

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

Uro npencrapisier co0oii mpodiaema nepeodydeHuss HUPOHHOU ceTr?

Yro Takoe 1000yueHne HeHpOHHOM ceTu?

arONE

LN

TunoBble OLIEHOYHbIE MATEPHAJIBI 110 TeMe 4
3amanuda mo teme 4

3ananme 1. Pemuth 3amavuy kimaccuukanydu OT3bIBOB K (PHIIBMaM C HCIOJIb30BaHUEM
dataset imdb. [1pu permennn 3agaun kiaccupukauu HabOp JaHHBIX B3ATh B Mojyine keras. 3agauy
pPEUIuTh C MOMOIIBIO TIOTHOCBA3HOW HEUPOHHOM CeTH, cocTosIieil u3 aByx ypoBHeil. M3 50000
o1361BOB Ha ¢uiibMbl 25000 oT3bIBOB B3sTh Kak oOyuatomue u 25000 kak KOHTPOIUPYIOLIUE
00pa3Iibl.

3aganmne 2. Pemmth 3amauy kiaccuUKalMy KApTMHOK Ha OCHOBE Habopa JaHHBIX
MNIST. HyxHo pacro3Hars pyKOINHCHBIN TEKCT IO U300PAKEHUSIM.

3ananme 3. CamocTosATENbHO paccMOTpeTh ONOKHOT Ha google colab. DkcmoprupoBarh
610kHOT B notebook. 3amycTuts notebook ¢ nmomoupo Anaconda navigator.
https://colab.research.google.com/drive/1 SLoQPhvv-
MY IrNFPfv6y3y9eosubOrt#scrollTo=sjAzhUMjuwvi

3ananme 3.Pemmth 3a1auy kiaccuukauy Ha OCHOBE Habopa aaHHbIX Dataset of 11,228
newswires from Reuters, labeled over 46 topics.

Pemmts 3ala4y aHaJIM3a TBUTTOB I10 TOHAJIBHOCTH. HJ'IS[ pEeIICHUSA 3a1a4U UCITIOJIB30BAaTh
HaOops! nanHbIX 'wget https://www.dropbox.com/s/fnpg3z4bcnoktiv/positive.csv

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

Y Hac ecTb BLI60pKa u3 TBUTOB. HaMm u3BectHa SMONHOHAJIbHAs OKpaCKa KaXXJ10ro TBUTa
nu3 BLI60pKPIZ IMMOJIOKUTECJIbHAA UJIW OTpULlaTCIIbHAs. 33}1&'{3 COCTOMUT B ITOCTPOCHUN MOJCIIN,
KOTOpas 1o TCKCTY TBUTA MPCACKA3bIBACT €0 SMOLIMOHAJIbBHYIO OKpPACKY.

Knaccugukanuio 1o TOHaIbHOCTH UCIIOJIB3YIOT B PEKOMEHIATENIbHBIX CUCTEMAaX, YTOObI
IMOHATH, MOHPABUJIOCH JIN JIFOASAM Ka(be, KHHO, etc.
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https://colab.research.google.com/drive/1zO1XlNcSFw6ZdtkXCGA909lP6OtZ4db1#scrollTo=KvOWdHcUWg98
https://colab.research.google.com/drive/1zO1XlNcSFw6ZdtkXCGA909lP6OtZ4db1#scrollTo=KvOWdHcUWg98
https://colab.research.google.com/drive/1SLoQPhvv-MYllrNFPfv6y3y9eosubOrt#scrollTo=sjAzhUMjuwvi
https://colab.research.google.com/drive/1SLoQPhvv-MYllrNFPfv6y3y9eosubOrt#scrollTo=sjAzhUMjuwvi

3amanue 4. C momorikio 010kHOTa google colab uccienosats 6;10KHOT, B KOTOpOM
UCTIOJIB3YETCSI MOJICNb aHAJIN3a TEKCTOB WOrd2vec
Tunosbie BONPOCHI JJIfA ONIpoOca 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 —OIEpariu
UCITOJIb3YIOTCS B PEKYPPEHTHBIX CETAX?

4. Onepanus padding, maxpooling?

5. OcobOenHocTH 00paObOTKH TEKCTOB U TIOCIIEI0BATEILHOCTEH ?

6. Kaxk ocymecrsisiercs 00paboTka Tekcra?

7. B yem ominyne teMMaru3anyy 1 TOKeHU3auu?

8. B 4eMm oTimume npsMoro KOAUPOBAHUS U BEKTOPHOTO MPEACTaBICHHS CIIOB?

0. Jist wero ucrnonb3yetcs cioit embedding?

10. JlaiiTe XapakTepUCTUKY PEKYPPEHTHBIX HEHPOHHBIX CETEU

11. [Haitte xapakrepuctuky cereit LSTM

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

5.1. 3aueT MPOBOAUTCH C IPUMEHEHHEM CJIEIYIOIINX METOAOB (CPEACTB): YCTHBIN OIpOC,
TECTUPOBAHUE.
5.2. OueHo4yHble MAaTEPHAJIBI IPOMEKYTOYHOM ATTECTALUN

IMoka3aresm ¥ KpUTePUU OUECHUBAHUSA KOMIIETEHUHMH HA Pa3jMYHBIX JITamnax HX
dopmupoBanus

KoMmnoHeHT KoMIIeTeHIIUH IIpoMesky TOUHBIH/KIII0YeBOI Kpurepnii oneHnBanus
HHIAUKATOp
[IKC-2.1 Hcnonb3yer coBpeMeHHbIe | Mcnonp3yer  uH(popMaluio,
METO/IbI, nH(OpMAITMOHHBIC | METOABI W MPOTPAMMHBIC
TEXHOJIOTUH, MIPOTpaMMHBIH | cpeicTBa ee coopa, 00paboTKH

WHCTpYMEHTapuii B  oObeMe, [ M aHanmm3a, B TOM YHCIE C
HEOOXOMMOM Ul peIIeHHs | HCTIOb30BaHUEM

3aJ1a4 6I/I3HCC-aHaJ'II/ITI/IKI/I, HHTCJUICKTYaJIbHBIX MCTO0B.
UCIIOJb3YeT aHIoA3bIYHYI0 | CaMOCTOSATENBHO peraer
JAOKYMCHTAIIUIO W CIPABOYHBIC | 3aJa41 HUHTCJUICKTYAaJIbHOTO
CHCTEMBI aHalu3a JaHHBIX, TEKCTOB H
M300paKEHU ¢  TTOMOIIBIO
aHAUTUYECKUX  Iardopwm,
¢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 BbIyrciieHni 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. ®peiimBopk Keras. bubnuroreka Google TensorFlow

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

7. bazoBeie  anmropuTmbl  KiacTepuzanuu.  Mepapxuueckas — KiacTepH3alus.
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 npekpaieHus nocTpoeHus
JepeBa KiacCU(pUKaIuu.

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

11. Merton k-Onmkalimx cocenei.

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

YyBCTBUTEIbHOCTU U cneunuuHocT. ROC-kpuBasg. OmuOKy nepBoro M BTOPOro poia 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. [lonsiTie TMOBEPXHOCTHOTO M TIIyOOKOro oOyueHus. [nyObokoe 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.

IIkana 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 IIpmkazom Pextopa PAHXul'C npu
[Tpesugente PO ot 30.01.2018 . Ne 02-66 (m.10 paszmema 3 (mepBblit ab3am) u m.11), a Takxke
Pemenus VYwuenoro cosera Cesepo-3amagHoro wuHctutyra ymnpasineHuss PAHXul'C npum
ITpesunente PO or 19.06.2018, nporokon Ne 11.
3auer

Ha «3auTeHo» olleHNBAIOTCS OTBET, B KOTOPOM CHCTEMHO, JIOTHYHO U TOCIEI0BATEIHHO

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 ClTy4yae, 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.MeTonnueckne MaTepraJIbl 10 OCBOCHUIO IV CIUTIIMHbI

Paboueii mporpaMMoii TUCHMIIMHBI TPETYCMOTPEHBI CIEAYIOINIME BHUIBI AYJHUTOPHBIX
3aHATHIN: JIEKIUH, TpaKTHYecKue 3aHsATHA. Ha neknusx paccMarpuBaloTCs HauOosee CIOXKHBIHI
Marepuan JTUCHUIUIUHBL. J[1s pa3BUTHS y MaruCTpaHTOB KPEAaTHBHOTO MBINUICHUS U JIOTUKU B
KOKIOH TeMe y4yeOHOM JIUCHMIUIMHBI 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 (pOPMHPOBAHUS HABBIKA
caMooOy4YeHHUS.

[TpakTuyeckue 3aHATHS MpeTHa3HAYCHbI I 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 Oubiamnorekay).

MeTtonnuyeckne yKazaHus J1JIs1 00y4al0IHUXCH 10 OCBOCHHIO TUCHHUIINHBI
OO6yuenue no aucuumiuHe «lIpeackasarenpHas aHaIUTHKAY MPEANONAracT U3yuyeHue Kypea
Ha ayJUTOPHBIX 3aHATUAX (JIEKLMHU, MPAKTUYECKHEe pPa0OThl) M CaMOCTOSATENBHOW pabOThI
oOyuatomuxcsi. CemuHapckue 3aHATUsS AucuuIUIMHBL  «[IpenckasarenbHas —aHaJIUTHKa
IPEANOoIaraloT uX MPOBEACHUE B PA3IMUHBIX (POPMax C LEIbIO BBIABICHUS MOIYYEHHBIX 3HAHUMH,
YMEHUH, HABBIKOB W KOMIIETEHLIUH C IPOBEACHUEM KOHTPOJIbHBIX Meponpustuil. C 1emnbio
o0ecrieyeHus yCreuHoro o0y4eHus 00y4Jaromuics J0JKeH TOTOBUTHCS K JIEKIMH, IIOCKOJIbKY OHA
ABJISIETCS BaXKHEHIIEH popMoii opraHu3aiy yaeOHOoro rnpouecca, NoCKOJIbKY:
—  3HAKOMHT C HOBBIM yUEOHBIM MarepHalioM;
—  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 CBOeH MpodeccuoHaIbHOM
MIOTOTOBKE;
—  3alMILIATE BO3MOXHBIE BOIIPOCHI, KOTOPBIE BbI 3a1aIUTE JICKTOPY HA JICKLIUH.
Iloo2omoska Kk npakmuyeckum 3aHAMUuIM:
—  BHMMATEJBHO IPOYMTANTE MaTepra JIEKIUH, OTHOCAIIUXCS K JTAHHOMY
CEMHMHAPCKOMY 3aHSTHIO, 03HAKOMBTECH C Y4€OHBIM MaTepUaloM;
—  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
MIOJIyYUTh HA HUX OTBET 3apaHee (10 CEMMHAPCKOTO 3aHSTHSI) BO BPeMs TEKYLLIUX
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
MCXOHBIX JIaHHBIX, a TaKKe HOPMYIMPOBKU IPEIBAPUTEIBHBIX THUIIOTE3;
penmTe 3a1a4y MporHO3UPOBAHMS YPOBHEH BPEMEHHOTO psijia;

UCCIIeyiiTe BO3MOXKHOCTD U3BJICUCHHUS IPU3HAKOB BPEMEHHOTO PAJIa;

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 00y4aloOIUXCH M0 AUCHHUILINHE

7.1. OcHoBHas JquTEparypa

1.

~

AdanacpeB, Bnamumup HukonaeBny. AHanu3 BpeMEHHBIX PsIIOB M IPOTHO3WPOBAHUE. -
CaparoB:Aii [lm Ap Memua. — 310 c. Tekcr : onekrponnsii. - 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. D. (2020) AHanu3 BpEeMEHHBIX PSIJAOB C momomblo R. —
DneKkTpoHHAs KHUTA, afapec aoctymna: https://ranalytics.github.io/tsa-with-r
Mupxkus, bopuc ['puropseBud. Beenenune B ananus nanasix — M.:}Opaidt, 2020 — 174 c.
Tekct : snextponnslil / 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 nanubix. — 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 : UHcaiinepckas nndopmanus uisi HOBUYKOB. Brimrouas
s3plk R @ [mep. ¢ anm.] — CII6. IMutep. — 368 c. Tekcr: snekrponnsiii. - URL:
http://new.ibooks.ru/bookshelf/359209/reading (nara o6pamenus: 25.01.2021)

Cyzu P.A. Python. — CII6.: BXB — I1etrepOypr, 2015 — 759 c. anekTpoHHBI pecypc
Xanuaman P. [k, Aranaconynoc J[k. [Iporno3upoBanue: NpuHIMITBI U MPAKTHKA.
[DnektponnsIil pecypc] —URL: https://otexts.com/fpp3/

Bce uCTOUHMKN OCHOBHOM JINTEPATyphl B3aUMO3aMEHSIEMBI.

7.2 JlonoJIHUTeIbHAS JIUTEpaTypa

1.

Kepon, Openwen. [IpM.:/Inanexktuka. -684 c. [IpukimagHoe MammHHOE OOYYCHHE 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 [Onmekrponnsiii pecypc] — URL:
https://bookdown.org/ccolonescu/RPoE4/

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

4. Haymos, Bnagumup Hukonaesud. CpencTBa Ou3Hec- aHAIMTUKH: yueo. mocodue / B. H.
Haymos ; @ezep. roc. 6romxeT. 00pa3zoBat. yupexaeHue BbIcil. oopa3oBanus "Poc. akaj.
Hap. X03-Ba U roc. ciyx0sl ipu [Ipesunenre Poc. @enepanun”, Ces.-3amn. uH-T ymp. -
CIIb6. : C3UY - ¢puin. 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. ciykObl mipu [Ipesunente Poc. @enepanuun", Ces.-3am. uH-T
ymp. - CII6. : C3UY - ¢pun. PAHXul'C, 2020. - 260 c.

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

7. Illomne @. I'mybokoe 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
KaJpoB B acniupantype (aabtoHkType)" (3apeructpupoBano B Muntocre Poccun 28.01.2014 N
31137)

7.4.aTepHeT-pecypcehl

1.

2.

o o

DNEeKTpPOHHO-00pa3oBaTesibHbIE pecypchl Ha caiite HaydyHou O6mbmuorexku C3UY PAHXul'C

(http://nwipa.ru)

DNeKTpOHHBIE  y4EOHHWKH  AJIEKTpOHHO-OMOmmoreuHoi  cuctemMbl  (OBC)  «AiOyke»

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

ONEKTpOHHBIE  Y4eOHUKHU  DIEKTPOHHO-OMOmmoreynor  cucrembl  (OBC)  «Jlanb»

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

DNEKTPOHHBIE  YUYEOHUKH  DIeKTpoHHO-OmOnmuoreunort cucrembl (OBC)  «IPRbooks»

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

OJEeKTPOHHBIE YUEeOHUKHU AEKTPOHHO-0nOoTeuHol cuctemsl (OBC) «fOpaiit»

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-Brro

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 MYOIHKAIUN U3 HAYYHBIX U HAyYHO—TIOMYIISPHBIX 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 — TexHOIOrHH KOPIIOPATHBHOTO YIIPABICHUSI

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 Koncynsraut Iliroc

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

7.5. UHbIE€ HCTOYHHUKH.
He ncnonb3yrores.

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

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

HHTEpHET-CEepBUCH U AIIEKTPOHHBIE PECyPCHI (MIOMCKOBBIE CHCTEMBI, DIIEKTPOHHAS IMOYTa,
npodeccuoHalbHble TeMaTUYeCKue 4YaTbl U (OPYMBI, CHCTEMBbI ayAMO M BHUJEO KOH(EpPEHIHi,
OHJIAMH DHIUKIIONEANH, CIPABOYHUKHA, OUOIMOTEKH, DIEKTPOHHBIE Yy4eOHbIE U Yy4eOHO-
METOIMYECKHE MaTepuasbl).

Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM /Il OCYLIeCTBJICHUS
00pa3oBaTeIbHOIO NMpoLecca Mo JUCHUIINHE (MOLYJII0)

Ne i/t | HaumenoBaume
KommbroTepHbie K1acchl ¢ mepcoHanbHbIME DBM, 00beIMHEHHBIMH B JIOKAJIbHBIE
CETH C BbIX0JI0OM B MIHTEpHET

21


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
o0y4arolemMycs 10JKHa ObITh ITPEI0CTaBIeHa BO3MOXKHOCTb JOCTyNA K ceTsM Tumna MHTepHeT B
teueHue He meHee 20% BpeMeHU, OTBEICHHOTO Ha CAMOCTOSITENIbHYIO IMOATOTOBKY.
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