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1. HammeHoOBaHUE TUCIHUIJIMHBI
«HelpoHHBIE CETH U TEXHOJIOTUHU U TIIyOOKOE OOYUYECHHEN.

2. Ilepedyenb MJIAHMPYeMbIX Pe3yJbTATOB OCBOEHHS O00pa3oBaTeJbLHOI

NPorpamMmblI

(mepeyeHb KOMIIETEHUHMH) C YKa3aHMeM MWHIANKATOPOB HX

HOCTHKEHMS], COOTHECEHHBIX € IUIAHUPYEMbIMH Ppe3yJbTaTaMH O0y4YeHHsl IO
AUCHUILIAHE

B pe3ynbTaTe u3ydeHus IUCUUILIMHBI Y CTYJIEHTOB JOJIKHBI ObITH C(HOPMHUPOBAHBI

CICAYIOIHNEC KOMIICTCHIINH:

Tabnuma 1
Kon M mkaToph! Pe3yabTaTsl 00yueHus (BjaajgeHus,
KOMIIETe HaunmenoBanue OCTHAKCHIIST yMeHHUSs ¥ 3HAHHS), COOTHECEHHbIE C
— KOMIIeTeH M1 R — KOMIIeTeHIUSIMU/UHIUKATOPAMH
AOCTHKEHUS] KOMIIeTeHIINH
IIKH-3 | Cioco6HOCTH 1. [Ipumensier 3HaTh:
PUMEHSTh AQHAJMTUYECKHUE COBpPEMEHHEIC PUEMBI
AQHAJTUTHYECKUE | CUCTEMbI paboThI C UCTOJIb30BAHUS AHATTMTUYECKUX
CHCTEMBI U | JTaHHBIMH. CHCTEMBI 1151 pa0OTHI C TaHHBIMHU
KOHCYJIbTUPOBAT VYMeTh:
b 110 BOIIPOCAM UCIIOJIb30BAHUS COBpPEMEHHEIC
pa3paboTku  u aHAJMTUYECKHE CHUCTEMBI JUIsl paboThI
pa3BHUTHS C TaHHBIMHU
AQHAJTUTUYECKUX
2. [TpoBoauT aHanu3 | 3HaTh:
cucteM paloThI
¢ TAHHBIMH pBIHKA QaHATTUITHYECKUX | TEOPETUYECKHE  OCHOBHI  aHallM3a
cucTeM paboThl C pBIHKa  QHAJUTHUYECKHX  CHCTEM
TaHHBIMH. paboThI ¢ JAHHBIMU
YMeTb:  aHaNnM3MpOBaTh  PBIHOK
AHATTMTHYECKUX CHUCTEM JUIs paboTHI C
JTAHHBIMH
3. Koncynetupyer 3HaTh:!
10 BOIIpOcaM crierupuyecKue 0COOEHHOCTH
MIPUMEHEHHS (byHKIIMOHANA AHAITUTHYECKUX
AQHATTUTHYECKUX CUCTEM | CHCTEM pabOTHI C JaHHBIMH
paboThI ¢ JAHHBIMU. YMeTh:
HACTpauBaeT AHATTUTUYECKHEC
CUCTEMBl B  COOTBETCTBHE  C
TpeOOBaHUSIMHU OM3HEC-3aKa3UNKa
IKII-4 | CrocoGHOCTD 1. Ilpennaraer BapuanT | 3HATh:
Ipoguns | paspabaTbIBaTh A3MEHEHHs OU3HeC- CoBpemenHoe COCTOSIHHE nuT
«HT- IPE/TIOKEHUS MOJIEH UHPPACTPYKTYPHbIE OPraHU3AUH
Menedoic | JUIL 3aKa3UUKOB | ypempustis/opranmsar | YMeTh:
Mennt 6 | 110 BOIPOCAM VM B YCIIOBHSIX aHAJIM3HPOBATh TEKYIIIHil
Ousnece» %(EFOHBE;OBaHHH TpaHchopManuu YpOBEHb HHDPACTPYKTYPHBIX
Tpalfcﬂci)lopMaan Oou3Heca peIIeHui opraHu3aluu
Oustieca 2. KoncynsTHpyer 3HaTh!
3aKa34YUKOB TI0 BBIOOPY s deKkTHBHBIC
HanpaBJIeHUH METO/BI CO3/JaHUS U aHATIN3a
n3meHenu UT- TEXHOJIOTMYECKOTO CJIOs
nanamadgTa apXUTEKTYPHI IPEANPUATHUS
peanpusTHsi/opranusal | YMeTsb:
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WU C yYETOM LICJIeH

co3/1aBaTh, POPMUPOBATH

Tpanchopmauu Y MOJICPHU3UPOBATD,
OousHeca 000CHOBBIBAaTh BAPUAHTHI
TEXHOJIOTHYECKOI'O CJIO
APXUTEKTYPBI IIPEATPUATHUS
IIKII-3 |Croco6HOCTE 1.IIpoektupyer 3HaTh:
lpoduno  ynpapnaTes ONTUMAJILHYIO MOJIENb | APPEKTUBHBIN Habop
(Texnoro Asoneccamu YIIpaBJIEHUS yIpaBIeHYEeCKHX WHCTPYMEHTOB U
Zgbpogw 1 pOBOIA nporeccoMm muppoBol | MOAX0M0B Ha  0aze  Jy4HIMX
buznec- mo TPaHChOpManuu | TpaHCHOpMaLuy, MHUPOBBIX  TPAKTUK  UPPOBOM
Oeneti» Ou3Heca ONMPAsACh HA TpanchopMaluu
pe3yJIbTaThl aHAIH3a YMmeTb:
TOTOBHOCTH KOMIIAaHUH | IPUMCHSTH TEXHOJIOTHYCCKUI
K IU(PPOBBIM MMOIXO0JT K 1udpoBoi
npeoOpa3oBaHMSIM Tpanchopmanuy, Kak
COBOKYITHOCTb TEXHOJIOTUH,

BHEJIPCHHE M peaTn3aIiis KOTOPBIX
o0ecreunBaroT KOMIIAHUHU TIEPEXO0/T
B HOBOE IIM(POBOE MPOCTPAHCTBO

2.0mnpenenser ueiu u
OXKHJTACMBIC
pe3yIIbTaThl
TpaHchopMauu
Om3Heca,
HEOOXOMMBIE
peCypChI 1Jis ee
peayi3aiyy U METO b
YIPaBJICHUS
KITIOUEBBIMHU PUCKAMHU.

3HaTh:;
IeTd U OXKHJIAeMbIC PE3yJbTaTh

Tpa"chopMauu OusHeca,
OCHOBHBIE METOJBl  YIPABICHUS
pUCKaMH, METOJAbI  YIPaBJICHUS
KITFOUEBBIMHU PUCKAMU

YMers:

OTIPENICIIATh HEOOXOMMBIE
pecypcbl ISt peanm3anuu
1 poBoit TpanchopMauu
Ou3Heca, HCIIO/IB30BaTh
BO3MOXKHOCTH VIS

COBEPIIICHCTBOBAHUS M CHIDKEHUSA
PHUCKOB




3. MecTo AuCHMINIMHBI B CTPYKTYpe 00pa30oBaTeIbHON NPOrpaMMbI
HNucrumnaa « HelipoHHBIE CeTH M TEXHOJIOTHH U TITy00KOe 00YIECHHE» OTHOCUTCS
K LUKy mnpoduns (3MEKTUBHBIA) 4acTH, (opMupyeMoil  y4yaCTHHKAMU
o0Opa3oBaTeNbHBIX OTHOIIICHUH MO HanpasieHuto noaroroBku 38.03.05 - busnec-
unpopmatruka OIl «ludposas Tpanchopmaius yrnpaBiaeHus: OUZHECOM.

4., O0beM JUCHMILUIMHBI B 32a4eTHBIX €JMHUIAX U B aKaJeMHYEeCKHUX Yacax ¢
BbIIeJICHHEM 00beMa ayaAMTOPHON (JIeKHUHM, CEMUHAPbI) U CAMOCTOATEILHOM
patdoThI 00y4AOIIUXCS

HUT-meneorncmenm 6 ousnece /Texnonozuu yugpoevix ousnec- mooenei Tabmmia 2
Buj yue6Hoii paboThI o Bceero Cemecrp 7
(B 3/ea. u yacax) (B yacax)
AUCHMILJIMHE

OO0masi TPy10eMKOCTh 3 3E./108 u. 108
AUCUMITUHBI
Koumaxkmmnas paboma - 66/44 66/44
AyoumopHnuie 3auamusn
Jlexyuu 16/14 16/14
Cemunapul, npaxmuyecxue 3aHsamust 50/30 50/30
Camocmosmenvnas paboma 42/64 42/64
Bun texymiero KoHTposs KOHTpOJIbHAs paboTa/ KOHTpPOJIbHAsI paboTa/

KOHTpOJIbHasI paboTa KOHTpOJIbHAsI paboTa
Bun npomexxyTouHol arrecTanuu 3ayer/3aueT 3ayer/3aueT
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5. CopepxaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM (pa3gesiam)
AUCHMILVIMHBI ¢ YKa3aHMeM HX 00beMOB (B akaJeMHUYeCKHUX 4acax) U BUIAOB
Y4eOHBIX 3aHATHH

5.1. Cooeprcanue oucyuniunoi

Tema 1. BBenenne B Deep Learning

BBenenue B MCKYyCCTBEHHbIE HEHPOHHBIE CETH: OHOJOTHUECKH HEHpOH,
mozaens Mak-Kamnoka-Ilutrca kak nuHEHHBI —Kiaccupukatop, (QyHKIUU
aKTUBAllMM, 3a/laya WCKIIOYAIOIIEero wuiu, Tteopema KoJMoropoa, aiaroputm
o0paTHOrO  pAacCNpPOCTPAHEHHUsS] OWIMOOK, HSBPUCTUKU A  (PopMHUpOBaHUsA
HAYaJIbHOTO MPUOJIMKEHUS.

Knaccuduxanus uzodpaxkenuii. Ceéprounsie cet (CNN). ApXUTEKTYpHI
HelipoceTell. COBpEMEHHBIE apXUTEKTYphl CBEPTOUHBIX cereil. IIpenorBpaiienue
nepeoOyuenus. Transfer learning. JleTekius W cerMeHTamus H300pakKeHUM.
Generative Adversarial Networks (GANS).

Knaccuduxanus TEKCTOB: ApPXUTEKTYpPhl B JOTpaHCHOPMEPCKYIO 3pY:
CNN u RNN (LSTMs). Beenenne B NLP, uaes smOenunros: w2v. Seq2seq
MoJiend. MexaHu3Mbl BHUMaHUS. ABTONEPEBOIUMKHA. Apxutektypa Transformer:
Encoder-decoder, nosisnenue attention. Generative pre-trained transformer.

Tema 2. Ilnatdopmsbl U PppeliMBOPKHU I1yO0KOr0 00yUdeHuUst

Pemenne 3amau Data Mining ¢ NOMOIIBIO HEHPOCTEBBIX METOMIOB.
Ocnoguble mnaTdopmbl U pperiMBopku Tiryookoro ooyuenus: TensorFlow, Keras,
Hugging Face, fast.ai. ApromaTtumsamus 3amad Data Science 3a cuer AutoML,
AutoKeras, Autogluon. Kpurepuu Beibopa dperiMBOpKa /ist ITyOOKOT0 00ydeHusI.
Pemenne 3agad  MammHHOTO OOyYeHHMs] HA  HECTPYKTYPUPOBAHHBIX U
CTPYKTYPUPOBAHHBIX TAHHBIX.

[Tpumenenue mnardopmel MindsDB aiis peienus 3amad KJiacCuueckoro u
rryookoro mamuHHOro ooOydenuss Ha SQL, ucnons3ys Large Language Models
dpeiimBopkoB  Hugging Face, OpenAl, Lightwood, Ludwig, AutoKeras,
AutoSklearn. Co3nanue MHTEpakTUBHBIX NpuiioxeHud c¢ Gradio, mHTErpamus c
dpeiiMBOpKaMy MAaTMHHOTO U IITyOOKOTro 00y4eHusl.



5.2. Yuebno-memamuueckuit nian
UT-menedxncmenm 6 buznece /L{ugpposvie mexnonocuu ouznec mooeneu

Tabmuma 3
Tpynoemkocts B yacax 2021, 2022 rr. nabopa,
ouHas ¢hopMa 00yUeHHS
No HaumenoBanue Kourakrnas padora- @DopMbI TEKYIIETr0
. Tembl (pasaena) AyauropHas pabora Camocro- KOHTPOJISA
AMCHMILIHHBI Bcero [pakr. u | ATeJIbHASA | yCIEBAEMOCTH
O6miast | Jlekiuu | ceMuHapckue pabora
3aHATHA
Tema 1. BBenenue B Brimonnenne
1. . 54/54 | 34/24 | 10/10 24/14 20/30 WHAUBUTY ATEHBIX
Deep Learning N
3a1aHAi
Tema 2. [TnaTdopmsl u Brinonuenue
2. |ppeiimBopku riiyOokoro | 54/54 | 32/20 6/4 26/16 22/34 | MHOMBHIYAIbHBIX
00y4eHus 3aIaHuI
B nenom no aucnumiuae | 108/108 | 66/44 | 16/14 50/30 42/64 KOI;%%HTZHM
Hroro: 61/41 | 24/32 76/68 39/59
5.3. Cooeprrcanue cemunapos, NPAKMUUECKUX 3AHAMUIL
Tabnmuna 4
IlepeyeHb BONPOCOB /sl 00CYKAeHHUS HA
HaumenoBanue rem CEMHUHAPCKHUX, NPAKTHYECKHUX 3AHATHUAX, DopMbl
(pa3nenoB) peKoMeH1yeMble HCTOYHUKH U3 Pa3ie/ioB NMpPoBeIeHUus
AUCHUILTHHBI 8,9 (yxa3biBaercs pas3es M NOPSAKOBBIH 3aHATHI

HOMCEP I/ICTO‘IHHKa)

Tema 1. BBenenue B
Deep Learning

1. Beenenue B riny0okoe oOyueHue

2. O0yuenue knaccupukaTopa udp

3. Kimaccuduxanms moneneit ogexasl B Keras
4. bazoBast kiaccu(UKaLUs TEKCTOB C
TensorFlow

5. Knaccudukanus trekctos ¢ TensorFlow

Hub

6. Hacrpoiika runeprnapaMeTpoB B TFOHEP
Keras

7. Knaccudukanus tekctoB ¢ Keras:
KITACCU(UKAIIUIO C UCTIONB30BAaHUEM
aKTHBHOTO O0y4YeHHUsI, Kilaccu(uKanus TeKcTa
¢ ucnonb3oBanuem FNet, kiraccudukarus
tekcrta ¢ Transformer,

KJ1accu(puKaImsi TEKCTa ¢ UCIOIB30BaHUEM
JIECOB PEIICHUN U MPEIBAPUTENHLHO
0OYYEHHBIX BJIOXKCHH, UCTIOTB30BaHUE
MpeIBapUTENLHO O0YUICHHBIX BIOXKEHHH CIIOB
nByHamnpasieHHb LSTM na IMDB

8. Autokeras: kiaccuukarys n300pakeHui,
perpeccust U300pakeHMsI, TEKCTOBAs
KJ1accuuKanmsi, TEKCTOBAast PErPecCHsl,
KJIaCCU(UKALIUS CTPYKTYPUPOBAHHBIX
JAHHBIX, PETPECCUS CTPYKTYPHPOBAHHBIX

Brmmonaenne n
3amura
MPAKTHYECKUX
3aJaHum
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IlepeyeHb BONPOCOB A5l 00CYK/AeHUS HA

HaunmenoBanue Tem CEMHHAPCKHX, MPAKTHYECKUX 3aHATHSX, DopmblI
(pa3neJsioB) peKoMeHIyeMble HCTOYHUKH U3 Pa3/1eioB NpoBe/IeHUs!
JTUCHHUILTHHBI 8,9 (yxa3biBaeTcs pa3iesi U MOPAAKOBBII 3aHATHI

HOMeEpP HCTOYHHUKA)
JAHHBIX, aHAJIN3 BPEMEHHBIX PSOB,
MYJIbTUMOJIaJIbHOCTh U MHOT'033JJAYHOCTD

OcHoBHas nuteparypa: 1,2
HononuurensHas nuteparypa: 1,2,3

1. Knaccuduxanus n3o0paxeHui ¢
TensorFlow

2. TpancdepHoe oOyueHHE 1 TOHKAs
HACTpOWKa

3. Tpacudepnoe oOyyeHHEe ¢ TOMOIIBIO
TensorFlow Hub

4. Knaccudukanus nzobpaxenuii c Keras:
KJaccuuKanus n300pakeHui ¢ vy,
npoctas cetb MNIST, knaccudukanus
N300paKeHHI TOCPEICTBOM TOYHOM
HacTpoiiku ¢ nomoinisto EfficientNet,
Tema 2. IInatdopmel u | kaccudpukanms n300paKEHHUIA C TOMOIIBIO

Brimonnenue n

o e 3amuTa
bpeiiMBOpKH Vision Transformer -
.. MMPAaKTUICCKUX
r1yOOKOro o0yueHus 5. Pemmenne 3amaa NLP u Computer Vision ¢ O

ucnop30BanueM oubmorexku Hugging Face
6. Pemenwue 3amau NLP u Computer Vision ¢
ucrnoip3oBanueM oubmorexku AutoGluon

7. ITpumenenue miardopmbl MindsDB s
peleHus 3a/1a4 KJIACCUIECKOT0 U TITyOOKOTo
MalMHHOro o0yueHus Ha SQL

8. Co3znaHue HHTepaKTUBHBIX MPHIIOKEHHH C
Gradio

OcHoBHas nuteparypa: 1,2
JonomaurenpHas muteparypa: 1,2,3

6. IlepeyeHb y4eOHO-METOAUYECKOT0 olecmevyeHHs IJIs1 CAMOCTOSITENbHOI
PadoThl 00Yy4YAOIIUXCH M0 JUCHUIINHE

6.1. Ilepeuenv eonpocos, o0meoOUMbIX HA CAMOCHIOAMENbHOE O0CBOEHUE
oucyunIuHbl, Popmvl 6HEAYOUMOPHOI CAMOCMOAMETbHOU PAdOmbl

Tabmurma 5

HaumenoBaHue Tem Ilepeyenb BONPOCOB, N

®opMbI BHEAYAUTOPHOM

(pa3zaeJioB) OTBOJUMBIX HA N
CaMOCTOATEJIbHOM padoThI
AUCHUTITHHBI CaMOCTOSITEJIbHOE OCBOCHHE

Tewma 1. BBenenue B [IpuMeHeHne HEUPOHHBIX ceTe  |M3yueHne  MeToauYecKux
Deep Learning st pemeHns 3aaad Data Mining  (marepuanoB 1no  Teme B
Ha TaOJIUYHBIX JIEKTPOHHOM BUJIE U
(CTPYKTYpHUPOBAaHHBIX) JaHHBIX. |PEKOMEHIYEMbIX  pa3zeiioB
OCHOBHOH u




HanmeHoBaHue TeM Ilepeyenn BONpocos, .
(pa3nesoB) OTBOAUMBIX HA Dopmbr BHEAyANTOpHOH
CaMOCTOSITEJIbHOM padoThI
AUCIUATLUTHHBI CaMOCTOSITEJIbHOE OCBOEHHE
JOTIOJTHUTEIIEHON
JUTEPATypbl, HWHTCPHET —
HUCTOYHHKOB.
[TonroroBka K ceMUHapam
W3ydeHne  METOIUYECKHUX
MaTepHajioB IO TeME B
OpeitMBOpKHU ITyOOKOT0 3JIEKTPOHHOM BUJE 51
Tema 2. ITnardpopmer 1 |0Oyuenus: PyTorch, Lightning,  |pexkoMeHIyeMbIX — pa3zieiioB
dpeiimBopku riryookoro |Caffe2, Chainer, Microsoft OCHOBHOM u
00yueHus Cognitive Toolkit, MxNet, JIOTIOJTHUTEIbHOM
PaddlePaddle JUTEPATypbl, HWHTCPHET —
HUCTOYHHKOB.
[ToaroroBka k ceMruHapam

6.2. Ilepeuenv 6onpocos, 3aoanuil, mem 0711 HOOZ0MOBKU K HMeEKyUemy
KOHmMpOJi10

IIpumepHvie memvbl 0151 KOHMPOILHOU PAOOMbL:
1. B mnardopme Colab Laboratory BbIMONMHUTH KIacCU(PUKAIMIO PYKOIMHUCHBIX

1P C TOMOIIBI0 HEUPOHHBIX CETEH:

OOyuuTe JMHEHHYI0O MOJAETb M HEUPOHHYIO CEeTh Ui KiIacCHU(PHUKAIUU
pykonucHbIX IMp u3 kKiaccuueckoro Habopa nanHbix MNIST. TloBbickTe
TOYHOCTh  JIMHEWHOHW  MOJAENM  MyTeM  SKCHEPUMEHTHUPOBAHHUS C
rurneprapaMeTpamMu pazMepa nakera, CKopocTu oOydueHus u yucia maros (batch
size, learning rate, steps).

CpaBHUTE TPOU3BOAMUTEIIBHOCTh MoOJENEH KiIacCU(UKAIMU JIMHEWHBIX U
HEHpOHHBIX ceTedl. HaliguTe KOMOMHANMIO NHapaMeTpoB HEWPOHHOW CETH,
KOTOpasi JaeT TOYHOCTh pacno3HaBanus 0,95.

BusyanusupoBaTh BEC CKPBITOTO CJI0SI HEUPOHHOU CETH

. Ucnmonw3yiite LinearRegressor Bo ¢peiimBopke TensorFlow, mpeackaxute

CPEIHIOIO TIeHy Ha kuibe B Kanmudopauwu.

O1neHuTe TOYHOCTh MPOTHO30B MOJEIH, UCHOJb3Ysl CPEIHEKBAIPATHUECKYIO
omnbky (RMSE)

[ToBBICKTE TOYHOCTH MOJEIN, HACTPOUB €€ TUIepHapaMeTphl.

Kpurepun OamibHON OIEHKH Pa3inHYHbIX (OPM TEKYIIET0 KOHTPOJIS

YCIIEBAaEMOCTH COJEPKATCS B COOTBETCTBYIOIIMX METOJUYECKHX PEKOMEHIAIHIX
aenapTaMeHTa Ou3Hec-uHPOPMaTHKU.

1.

@DoH OLIEHOYHBIX CpeacTB AJid NMPOBECACHUSA HpOMe)I(yTO‘IHOﬁ arrecranumu

oﬁyqamumxcsl o JUCIUIIIMHE
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[lepedyerp KOMIIETEHITNI TTPEACTABIICH B pa3jieiie 2, KOTOPBIA XapaKTepU3yeT
MePEUYCHb TUIAHUPYEMBIX PE3YJIBTATOB O0YUCHHUS MO JTUCIUTIIINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMU PE3yJIbTaTaMU OCBOCHUSI 00pa30BaTEIbHON MPOTPAMMEBI.

Tunoewvie KOHmMPOIbHBLE 3A0AHUA UTU UHbBLE MAMEPUATbL, He00X00uMble 0711
OUYEHKU UHOUKAMOPO8 00CMUNCEHUS KOMNEeM eHYUIL, YMEHUI U 3HAHULL

TaOmuma 6

Pe3yabTaThl 00yueHus
(B1aeHUs1, yMEeHUs U

Tunosbie KOHTPOJBbHBIC 3a1aHUSA

YMeThb: aHaTM3UpOBATh
PBIHOK aHAIIUTHYCCKHUX
CHUCTEM I pabOTHI C
JTaHHBIMH

HaumeHoBa- HNuauxaropsl
. 0CTIKEHNST 3HAHMSA), COOTHECEHHbIE C
KOMIIeTeHUUSIMU/UHANKA
KOMIIeTeHIUH KOMIleTeHIIU!
TOPaMH JO0CTHKEHMS
KOMIIeTeHIIUU
MKH-3 1. Ilpumenser 3HaTh: 3ananme 1

CrocoOHOCTh | aHANMTUYECKHE COBpEMEHHbIE npuembl | Mcnonesys ¢peiimBopk TensorFlow
MPUMEHSTh CHCTEMBI pabOTBI | UCTIOIB30BAHUS (Keras, AutoKeras) cozmaiite
AQHAJIUTHYECKU | C JaHHBIMHU. AQHAIUTHYECKUX  cucTeMbl | o0yuurte 6a30Byr0 Moaens RNN mmst
€ CHCTEMBI U IUIs1 paObOTHI C JAHHBIMU KJaccuUKanuy CJIOB, BBIIIOJHUB
KOHCYJIETHPOB MIpeBapUTEIbHYIO 00paboTKy
aThb o VYMmertn: JaHHbIX 11t MmoaenupoBanus HIIIL.
BOIPOCAM HCIIONb30BaHUsA 3ananue 2
pa3paboTKy K COBPCMCHHbIC Ucnone3ys mmatpopmy Hugging
pa3BUTUA AHAJIMTUYCCKUC CUCTEMEBI | Face O6qu/ITB CBEpPTOYHYIO
AHAJIMTHYECKU U1 pabOTHI C JAHHBIMU HEHPOHHYIO ceThb ISt
X CHUcTeEM KJIACCU(HUKAIIMK  M300paXeHUd ¢
paboTeI ¢ HCIIOJIb30BaHUEM TparchepHOTrO
JaHHBIMU 00y4YeHHS.

2. I[IpoBoaut 3HaTh! 3apganme 1

aHaJIU3 PbIHKA TEOPETUYECKHUE OCHOBBI B penosuropuun TensorFlow Hub

AHAITUTHYECKUX aHaJIM3a phIHKa (comepxamuit MIpeIBapUTEIHHO

CHCTEM PabOThI C | aHAIUTHYECKHX CHCTEM o0y4yeHHbIE HEWPOHHBIE CETH st

JTAHHBIMH. paboThI ¢ JaHHBIMU pelieHuss MHOTHMX BHIOB 3ajad, B

OCHOBHOM B oOacTu
KOMITBIOTEPHOI'O 3pEHUS u
00pabOTKH ECTECTBEHHOTO SI3BIKA)
Haljere MOAYyNMH i 00paboTKU
TeKCTa JUIA Pa3jIMYHBIX  SI3BIKOB
(aHTITUACKHNA, SATTOHCKUHN, HEMEIKUH,
WCTIAaHCKUH, pycckuil), word2vec,
oOyuennslii Ha Bukunennn, NNLM
AMOEIIMHT, OOYYUTH MOMICHIb IS
KJIACCU(UKAIINH OT3BIBOB O (PHIIbMaxX
Ha TTOJIO’KUTEITBHBIC u

OTpUIIaTEeTIbHBIE, Ha  HEOOJBIIIOM
Habope JaHHBIX.

3ananme 2

B peno3uTopun TensorFlow
HaliieTe W 3arpy3uTe MOZENb s
KJ1accu(puKaImu TOKCHYHOCTH,

npeno0ydeHHy0 Ha Habope MaHHBIX
KOMMEHTapUEB TPak[iaH, MPOBEIAUTE
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IpeCKa3aHue Ha JAHHBIX
OpraHH3alHH.
3. 3HaTh: 3ananne 1
Koncynetupyer cnenupuIecKue Ucnonezys O6nbmmotexy KerasNLP,
10 BOIIpOCaM 0COOCHHOCTH pemiure 3amaqy aHanmza
NPUMEHEHUS ¢dyHKIMOHANA TOHAJILHOCTH TEKCTa, c
AHATTUTHYECKUX AQHAJIMTUIECKUX CUCTEM HpeABapUTEIBHO 00y4eHHbIM
crcTeM paboThI C | pabOTHI ¢ JaHHBIMH KJ1accuuraTopom, BEITIOJTHUATE
JAHHBIMH. Ymets: TOHKYIO HACTPOUKY
HacTpauBaeT WHIWBUAYaTbHON MOJIEIH.
aHaJIMTUYECKUe CUCTeMbl B | 3aganme 2
COOTBETCTBUC C Hcnons3yst HEHpOCETEBYI0 MOJENb
TpeboBaHMsIME OH3HEC- LSTM, IIPOBENNTE aHau3
3aKa3qnKa BpPEMEHHBIX pAnoB KPI
JIeSITENIEHOCTH OpraHu3alvy,
POBEIUTE IPOTHO3MPOBAHHE Ha
HECKOJIbKO IIEPUOJIOB.
IIKII-4 1. IIpenyaraer 3HaTh: 3aganue 1
CriocoOHOCTh | BapuaHT CoBpemennoe cocrosuue | Mcmone3ys tuatpopmy Hugging
paspabarbiBaT | M3MCHCHMS UT  undpactpykrypHsle | Face u Mozels Sequence-to-sequence
b Gusnec-Monemt | OpraHHALMM OHOTHOTEKH Transformers
NpeATIOKEHHsT | MPEIIPUATHS/OPT | YMETh: } B — o6o6meHHe
Ut aHM3alluH B aHaJM3UPOBATH TEKYIINH .
3AKAIIAKOB T10 | YCIOBHSX N (summarlzatlonz TEKCTa - CO3JaHUs
BOIIpOCaM TpaHchoOpMalul | HHPPACTPYKTYPHBIX bosee KOPOTKOi BEpCHH TOKYMEHTa
WCIIONB30BaH | OM3HEca pEllIeHuil opraHu3anuu C COXPAaHCHHUEM BaKHOU
s UT nns MH(POPMALIUH.
TpaHc(opmary 3ananme 2
um OusHeca Hcnons3ys TIPEeBapUTEITLHO
Iyt oOyuennsie Mojienu NLI B kauecTBe
lj (OHQbTLfﬂb TOTOBBIX KJIACCHU(UKATOPOB HYJIEBOU
MeHeOAC eI nocieiopatenbHocTH  (Zero-Shot)
6 busznecey HHaT(bOpMBI Hugglng Face,
BBITIOJIHUTE KJIacCU(pUKaLUIO
OT3BIBOB Ha TOJIOXKHUTENbHBIC WIIH
OTpHULIATENbHbIE oe3 00yJeHIS
TIOJIO’KUTETBHBIM WITH
OTPHIIATENEHBIM METKaM.
2. 3HaTh! 3aganue 1
Koncynerupyer 3 peKTUBHBIC BeironauTe MPOTHO3UPOBaHHE
3aKa34MKOB I10 METOJIBI CO3JIaHUsI U | BPEMEHHBIX psinoB c
BBIOODY aHanm3a UCTIONIb30BAaHNUEM ¢peiiMBopKa
HarpaBJIeHUN TEXHOJIOTHYECKOTO CIIOs TensorFlow, ucrnone3yst cBepToUHbIC
n3meHenuit UT- APXUTEKTYPHI IPENPUATHS | U PEKYPPEHTHBIE HEWPOHHBIE CETH
nasgmagTa YMmeTs: (CNN u RNN). CpaBHuTe 1 OLICHUTE
NPEANpUsITUs/OpT | co3aaBaTh, PopMUpPOBATH MOJTy4YEeHHBIE PE3yIbTATHI.
aHM3aLUY C U MOAEPHU3UPOBATh, 3apganmne 2
y4eToM Lieien 000CHOBBIBATh BApUAHTHI B penosuropun TensorFlow Hub
TpaHCHOPMALUN | TEXHOJIOTHIECKOTO CIIOS (comeprxaruit NPEABAPHUTEIBLHO
O6m3Heca APXUTCKTYPHI IPSANPUATHS | OOyUCHHBIE HEHPOHHBIE CETH UL

pelieHrss MHOTHMX BHJOB 3aJad, B
OCHOBHOM B 00JIACTH KOMITBIOTEPHOTO
3peHus U 0OpabOTKU ECTECTBEHHOTO
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A3bIKa) ~ HaljeTe  MOIyMH AN
KJTaccU(pUKaiu n300paskeHuil.
Ucnonezyst TEXHOJIOTHH

tf2_image_retraining, o6yurnte Moaenn
B YCIOBUSIX OIpPaHUYEHHOro Habopa
JAaHHBIX U BpEMEHU 1A BBIYHCIICHUH.

MKII-3
Croco6HOCTE
YIPABJIATE
nporeccamu
i poBoit
TpaHchopmall
nn Om3Heca

Ipoghunw
«Texnonocuu
yupposwix
ousnec-
Mmooeneiy

1.IIpoexTupyet 3HaTh: 3ananue 1
ONTUMATBHYIO 3¢ heKTUBHBII Habop | OOyuenne u OLICHKA
MOZEeTb YIIPaBICHUYECKUX MIPOM3BOJUTEIHHOCTH MOJIENN
YIIpaBIICHUS WHCTPYMEHTOB ¥ ITOJIXO0IOB | KJIACCHU(UKAIIH TEKCTOB Ha
MPOLECCOM Ha 0a3e JIydlInX MHUPOBBIX | mpuMepe Habopa nanHeix IMDB:
udpoBoi IPaKTHUK uudposoit | - 3arpysute Habop manHeix IMDB
Tparchopmanmy, | TpaHchopmanuu (moctymnen B 6ubnmmoteke Keras)
OInMpasch Ha YMmerb: - Paznenute naHHpie Ha OOYYAOIIYIO
pe3yIbTaThl MIPUMEHSTh 1 TECTOBYIO BEIOOpKHU
aHanmm3a TexHoJormueckuii moaxoj | -  IloaroroBbTe  nmaHHBIE AN
TOTOBHOCTH K mudpoBoit | oOyderus (mpenoOpaboTka TEKCTa,
KOMIIaHUH K TpaHchopMaruy, KaK | TOKCHH3AIHsA)
i poBEIM COBOKYITHOCTh T€XHOJIOTHH, | - Hcnons3yiite OnbIMoTEKY
npeoOpa3oBaHus | BHeApeHHWe u peanusanus | Hugging Face  mist  3arpysku
M. KOTOPBIX  O0ECMEYMBAIOT | MpeNo0yYeHHOW MOIeNH (HanmpuMep,
komrnanun ~ nepexon B | BERT unu RoBERTa)
HOBOE uudposoe | Hactpausaiite mapameTpsl 00yueHHs
IIPOCTPAHCTBO U OLEHHWTE TMPOU3BOIUTEIHHOCTD
MOJICTIH Ha TECTOBOM BHIOOPKE.
3ananmne 2
Co3naHve TeHepaTUBHOM Mojenu
TEKCTa Ha TMpUMepe Habopa JIaHHBIX
Shakespeare:
- 3zarpy3ure  HabOp  JIaHHBIX
Shakespeare (mocTymen B
oubnunoteke TensorFlow)
- TOATOTOBBTE  JAHHBIE  JIJIS
o0ydeHust (TOKEHHM3AlHs, CO3JaHUE
MOCJIeI0BATENILHOCTEH)
- co3paiire MOJIENb c
WCTIOJIb30BaHUEM OoubnmoTexu
Hugging Face (manpumep, GPT-2
i T5)
- oOyunre Mozenp Ha Habope
nanHbix Shakespeare
- CrCHEpHUpYHTE HOBBIE TEKCTHI C
MOMOILIBI0 OOyYEeHHOW MOJENH U
OIIEHUTE MX KaueCTBO.
2.0mnpenensier 3HaTh: 3ananmue 1
e U | uemu u oxugaeMple | O0ydyeHHe MOAETH  ONpeAeICHUs
OXKHJIaeMbIe Ppe3yJbTaThI TOHAJIBHOCTHU TEKcaTa:
pe3yIbTaThl Tpanchopmanu  OusHeca, | Ha ocHoBe BbIOpaHHOro naraceTa
TpaHchopmau OCHOBHBIE METOJIBI | cOo3aliTe M O0y4YHTe HEHpPOCTEBYIO
OmzHeca, yIIpaBJICHUS pHICKaMH, | MOJIeNb, KOTOpasi OyJIeT onpenessTh
HEOOX0IUMEBIE METOJIBI YIpaBJICHUsI | TOHAIBHOCTh TEKCTOBBIX COOOIICHUI
pecypesl At ee | KII0UeBBIMH pUCKaMU (Hanpumep, MO3UTHBHBIA WM
peanu3anuu U | YMeTh: HETaTUBHBIH), OIICHUTE
METO/IbI OTIPEAETISATE HEOOXOMUMBIE | TIPOM3BOAUTENBHOCT MOJENHW Ha
YIIpaBICHUS pecypcHI ISl pean3ayun TECTOBOM BBIOOpKE,
KITFOYEBBIMU unpoBoi TpaHchOpMAIH | TPOAHATNZUPYHTE PE3yIbTATHI.

pHUCKaMH.

Ou3Heca, UCIOJIb30BATh

3apanne 2
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BO3MOXHOCTH IJIA
COBCPUICHCTBOBAHUA U
CHUIKCHHA PUCKOB

OOyueHne MOJIETH paclo3HaBaAHUS
n3o0paxkeHHH Ha TpuMepe Habopa
nauabix CIFAR-10:

- 3arpysute Habop manHbix CIFAR-
10  (moctymen B  OumOnHOTEKE
TensorFlow)

- pasgenuTe AaHHbIE Ha 00yYaroIlyo
Y TECTOBYIO BBIOOPKH

- co3panre MOJEIIb c
KCIIOJIb30BaHUEM OoubnmoTexu
Hugging Face (mampumep, ResNet
niu EfficientNet)

- o0yunte Mozens Ha oOydaromieit
BHIOOpKE C IOMOINBIO  METOna
o0paTHOTO pacnpocTpaHeHHs
OIIMOKU

- OLEHUTE TPOU3BOAUTEIHHOCTD
MOJEJIN Ha TECTOBOM BHIOOpKE H
POAHAIUZUPYUTE PE3YIIbTATHI.

IIpumepnuvie 6onpocul k 3auemy:
1. Oxapakrepusyiite 00JaCTH NPUMEHEHHS HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

2. Oxapaktepu3yiTe  OHMONOTUYECKH  HEHPOH,
HCKYCCTBEHHOT'O HEMPOHA.

CTPYKTYpy M  CBOWCTBa

3. OxapakTepu3yiTe pa3HOBHIHOCTH UCKYCCTBEHHBIX HEHPOHOB.

4. OxapakTepu3yHTe IIOCTAHOBKY 3ajadya oOOydYeHUs TI0 MpEUEACHTaM.
[TapameTpsl u runepnapamerpsl. HeqooOyuenue u nepeodyyeHue.

5. HazoBute u oxapaktepusyiTe BUJIbI AKTUBAITMOHHBIX (DYHKITUH.

6. OxapakTepusyiite Kiaccu(PUKalri0 UCKYCCTBEHHBIX HEMPOHHBIX CETEH U MX

CBOICTBA.

7. OxapakTepu3yiTe MPUHIUIE PpaOOTHI MHOTOCIOMHOTO MEPCENTPOHA.
8. Oxapakrtepu3syiiTe 3HaueHHEe Teopema KommoropoBa-ApHONbAA, M CIACACTBUS

U3 HeE.

9. Oxapakrepu3yiiTe TOCTAHOBKY U BO3MOXKHBIE ITyTH PEIICHUS 3aa4l 00ydeHUs

VICKYCCTBEHHBIX HEUPOHHBIX CETEH.

10. Oxapakrepuzyiite =~ OOy4yeHHME C  YUHUTEIEM,

pacrpocTpaHeHHUs OITUOKH.
11. OxapakTtepusyiite o0yueHne 6e3 yuuTes.

QITOpUTM  OOPATHOTO

12. OxapakTepu3yiiTe HEUPOHHBIC CETH PaIUATBHBIX 0a3UCHBIX (DYHKITHIA.
13. OxapakTepu3yiTe BEpOsSTHOCTHYIO HEUPOHHYIO CETh.
14. OxapakTepu3yite 0000IIEHHO-PETPECCUOHHYI0 HEUPOHHYIO CETh.

15. OxapakTepu3syiite HepoHHYIO ceTh KoxoHeHa.

16. OxapakTepu3yiTe HEHPOHHBIC CETH BCTPEUHOTO PACIIPOCTPAHCHUS.

17.Oxapakrepusyiite HeMpoHHbIE ceTr Xomnduia.
18.OxapakTepusyiTe HEUpOHHBIE CETH XIMMUHTA.

19. OxapakTepu3yiiTe qByHanpaBiIeHHas ACCOLMATUBHAS MaMSATh.
20. OxapakTepu3yiTe KacKaJIHble HCKYCCTBEHHBIE HEUPOHHBIE CETH.
21.OxapakTepu3yiTe ceTu aJanTUBHON pE30HAHCHON TEOPHH.
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22.0xapakTepu3yiTe KOTHUTPOH U HEOKOTHUTPOH.
23.PexkyppeHTHbIe HEHPOHHBIE CETH.

24.Oxapakrepu3yiite Heiiponnsie cet GRU, LSTM.
25.OxapakTepu3yiTe IByCTOPOHHUE PEKYPPEHTHBIE HEHPOHHBIE CETH.
26.OxapakTepu3yiTe aBTOPHKOIEPhI, BApUAITMOHHBIE aBTOIHKOJIEPHI.
27.0xapakTepu3yiTe reHepaTUBHO-COCTS3aTeNIbHbIE MO/ICIIH.
28.OxapakTepu3yiTe apXuTeKTypy Seq2seq.

29. OxapakTepusyiiTe 00yueHune ¢ MOJKPEIICHUEM.

30. OxapakTepusyiTe apXuTeKTypy W2V.

31.OxapakTepusyiTe MEXaHU3Mbl BHUMAHHSI.

32.Oxapaktepu3yiite apxutektypy Transformer.

Ilpumepnvle npakmuueckue 3a0aHus K 3a4emy.

1. B cpeae Colab Laboratory pemmuTs 3amgady JIBOMYHOW KiIacCUPUKALMU C
BBIOpaHHBIM Ha https://www.kaggle.com/datasets keticom (Hanpumep, Habopom
JaHHBIX 110 skwiblo B Kanudopuuu), mpuMeHssi TIyOOKOe U KIIACCUYECKOe
MalgHHOe oOOydeHue. YuuThiBas mnpuszHaku (features), omuceiBaromue
TOPOJICKOM KBapTaj, MOCTPOWTE MPOTHO3 (HANPUMED, SIBISIETCS JIM TOPOJCKON
KBapTaJl JIOPOTHUM), CPABHHUTE IMOJYYEHHBIC PE3YJIbTAaThl, OLICHUTE BAKHOCTh
MIPU3HAKOB.

2. B cpene Colab Laboratory moBBICUTh MPOU3BOJUTEIHHOCTh HEHPOHHOW CETH
MyTeM HoOpMaiu3aluu (QYHKIUHA W TPUMEHEHHUS pPa3IMYHBIX aJrOpPUTMOB
OTITUMHU3AIIHH:

— HOpMaJIU3yWTEe BXOJIHBIC AaHHBbIE B MmacmTade -1, 1. [IpoBenure oOyueHue u
OIICHKY HEMPOHHOM CETH Ha HOBBIX HOPMAJIM30BaHHBIX JaHHBIX.

— ucnonwp3yiite  ontumuzaropbl  Adagrad u  Adam uw  cpaBHUTE
MIPOU3BOIUTEILHOCTD.

3. B cpeme Colab Laboratory pemmuTh 3amady KilacCUPUKAIMK TEKCTa C
BBIOpaHHBIM Ha https://www.kaggle.com/datasets?tags=13204-NLP keticom,
OIICHUTH

Memoouueckue mamepuaisl, onpeoenaoujue npoyeoypvl OUeHUEaAHU
3HAHUIL, YMEHUU
[Tpukas ot 23.03.2017 Ne0557/0 «O06 yrBepxkaeHun [1onoxxeHuss o MpoBeICHUN

TEKYyIIEr0  KOHTPOJISI  YCHEBAEMOCTH M MPOMEXYTOUYHOM  aTTECTallMU
oOydJarommxcs Mo mporpaMmam OakajiaBprata U Maructparypsl B OUHAHCOBOM
YHUBEPCUTETEY.

8. IlepeyeHb OCHOBHOI1 M TIOMOJTHUTEIbLHOM JIUTEPATYPHI, HEOOXOAUMOM AJIs1
O0CBOCHMS JUCHMUILIUHBI
Hopmamueno-npaeoevie akmul:


https://www.kaggle.com/datasets
https://developers.google.com/machine-learning/crash-course/california-housing-data-description
https://developers.google.com/machine-learning/crash-course/california-housing-data-description
https://developers.google.com/machine-learning/crash-course/california-housing-data-description
https://www.kaggle.com/datasets?tags=13204-NLP
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1. denepanpubiii  3akoH Poccmiickoit  ®enmeparmuu  «O6  mHbOpMamw,
WH(POPMALIMOHHBIX TEXHOJNOTHSIX M O 3amuTte uHpopmamum» Ne 149-03 ot
13.07.2015 r.

2. Ilacnmopt HammoHanmpHOM mporpamMmbl «lludpoBas skoHOoMHMKa Poccuiickoit
Oenepauun» (yrB. mpesuguymom Cosera mnpu I[lpesunente PO 1o
CTPAaTErMYECKOMY pPa3BUTHUIO M HAUUMOHAIBHBIM IPOEKTaM, IMPOTOKOI OT
24.12.2018 N 16).

3. I'ocynapctBennass mporpamma Poccuiickoit ®enepanuu  "MHbopmalnmonHoe

obmectBo (2011-2020 roasl)" (B pea. I[locranosnenus IlpaBurensctBa PO ot
18.05.2011 N 399).

a) OCHOBHAA:

1. Kyxos, P. A. A3pik nporpammupoBanus Python: mpaktukym : ydeOGHOe
nocooue / P. A. XKykoB. — Mocksa : UHOPA-M, 2022. — 216 c. — (Briciiee
obpazoBanue:  bakamaBpuar). -  ObC  ZNANIUM.com. -  URL:

https://znanium.com/catalog/product/1689648 (mara ob6pamenus: 17.05.2023). -
TeKcT : JIIEKTPOHHBIMN.

2. Makmanos, A. B. bonbmue gannsie. Big Data : yueOnuk ans By3oB / A. B.
Makmianos, A. E. Kypasnes, JI. H. Teiaasikaps. — Cankr-IlerepOypr : Jlans,
2022. — 188 c. - OBC Jlanb. — URL: https://e.lanbook.com/book/198599 (nata
obpamenus: 17.05.2023). — TekcT : 2IEKTPOHHBIH.

0) oononnumenvHan:
1. Pamka, C. Python u mammHHOe 00y4deHue: KpaiiHe HEOOXOIUMOe TocoOue
10 HOBEWIIEH MpeAcKa3aTeIbHOM aHAJIMTUKE, 00s3aTeNbHOE A 00Jee rIyOOKOoro
MMOHMMAaHUSI METOJO0JIOTMU MaimuHHOro oOyueHus: IIpaktuueckoe mocodue / C.
Pamika; nep.c aurn. A. B. JlorynoBa. — Mocksa : JIMK IIpecc, 2017. - 418 c. —
OBC ZNANIUM.com. - URL: http://znanium.com/go.php?id=1027758 (mara
obpamenust: 17.05.2023). - TekcT : 2JI€KTPOHHBIH.
2. Boponuna, B. B. Teopust 1 npaktuka MammHHOTo 00y4eHus : yueOHOe Mo-
cooue / B. B. Bopounna. — Yaesaosck : Yal'TV, 2017. — 290 ¢. — ObC Jlans.
— URL: https://e.lanbook.com/book/165053 (mata oOpamenus: 17.05.2023). —
TEeKCT : IIEKTPOHHBIN.
3. Hansu, 3. I'. Jlanabpie: XpaHneHnue n o0paboTKa: y4eOHUK IO HAMPABIICHUSIM
noaroToBku OakanaBpuata / 3. I'. Jlanan; ®unynusepcuter. — Mocksa : Unadpa-
M, 2021. - 205 c. - Tekct : HEnocpeAcTBeHHBIH. - To xe. - ObC ZNANIUM.com. -
URL.: https://znanium.com/catalog/product/1149101 (mata  oOpalleHUS:
17.05.2023). - TeKCT : AIEKTPOHHBII.

9. Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«AHTEpHET», HEOOXOAUMBIX /1JI51 0CBOEHUSI TUCIHUTLTMHBI
1. DnekTpoHHas oubmmoreka OUHAHCOBOTO YHUBEPCUTETA (Ob)
http://elib.fa.ru/
2. DnexkrponHo-0nbanoTeunas cuctema BOOK.RU http://www.book.ru


http://znanium.com/go.php?id=1027758
http://elib.fa.ru/
http://www.book.ru/
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3. OneKTpOHHO-OMONMOTEeYHasl — cHCTeMa  «YHHBEpCUTETCKas — Oubimoreka
OHJTAWH» http://biblioclub.ru/

4. DyeKTpOoHHO-OMONIMOTEeUHas cucTeMa Znanium http://www.znanium.com

5. DJIEKTPOHHO-OMOIMOTEYHAS cUcTEMA U31aTEIbLCTBA «FOPAMT»
https://urait.ru/

6. 9ﬂ€KTpOHH0-6I/I6JII/IOTeLIHaSI CUcrema n3gaTcjibCTBa HpOCHCKT
http://ebs.prospekt.org/books

1. 9ﬂ€KTpOHH0-6I/I6JII/IOTeLIHaSI CUCTeMa n3garTrcjiibCTBa JlaHb

https://e.lanbook.com/

8. Jlenosas onnaiH-ounoanoreka Alpina Digital http:/lib.alpinadigital.ru/

9. DmektponHas  OmOmmoreka  M3marenbckoro  moma  «['peOEHHUKOBY
https://grebennikon.ru/

10. Hayunas snekTponHas ouoimoteka eLibrary.ru http://elibrary.ru

11.HarmmonanwHas 3eKTpoHHas oudnroreka http://H30.pd/

12.https://cloud.google.com/bigquery/docs/sandbox — crpanmma BigQuery
sandbox.

13. https://www.anaconda.com/ — crpanwuiia 3arpy3ku Anaconda.

14. https://cloud.yandex.ru/services/datalens — cepBuc BU3yain3anuu 1 aHaIn3a
aHHBIX SIHIEKC.

15.TTopTan oTKphITEIX AJaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

16. https://cloud.yandex.ru/training/corpplatform - TIPaKTHYECKUH  KypC
«ITocTpoeHne KOpHopaTUBHON aHATUTUYECKOM TIaTHOpPMBD»
17.https://practicum.yandex.ru/ycloud/ - Oecruathbiii  kype  «HHxeHep

00JJaYHBIX CEPBUCOBY
18. https://rise.articulate.com/share/BtQjKOgEyY11ktRKR6g2hPZ5KnRDJhB8k#/
- Poctenekom 6uznec. [lnardopma ynpaBiaeHus: 1aHHbIMU

10. MeToauyeckue yKazaHusi J1Jis 00y4arOIIMXCsI 0 0CBOEHH IO I CHUTITHHBI
Crynenrtam HEO0OXO0IUMO PYKOBOJCTBOBATHCS «MeroauuecknumMmn

PEKOMEHJAIMSAMHA [0 TUIAHUPOBAHWIO W OpPraHU3alMM  BHEAYJIUTOPHOU
CaMOCTOSATENbHON PadOThl MO 00pa3oBaTeNbHBIM TpOrpaMmaM OakajgaBpuaTa |
Maructparypsl B @unancoBoMm ynmBepcutere» (IIpukasz pexropa Ne 1040 o ot
11.05.2021) u nanHoi pabouei mporpaMMou TUCHUUTLITAHBI.

11.1lepeyenb  MH(OPMANUOHHBLIX  TEXHOJIOTHI, MCHOJb3yeMbIX INpPH
OCYIIeCTBJIEHMH 00Pa30BaTEeJILHOr0 MpoIecca Mo AMCHUIIMHE, BKJIKYas
nepevYeHb HE00X0AMMOro MPOrpamMMHOIo o0ecneueHust U
HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM
11.1. KoMIIeKT TUIEH3MOHHOTO MPOTPAMMHOTO 00ECTICUCHHUS :
1. OC Astr Linux,
2. LibreOffice
3. Autuupyc Kaspersky
11.2 CoBpemenHsble npodeccroHaabHbIe JeMOHCTPAIMOHHBIE U HH()OPMAIIUOHHbIE
CIIPaBOYHBIE CUCTEMBI:


http://biblioclub.ru/
http://www.znanium.com/
http://ebs.prospekt.org/books
http://lib.alpinadigital.ru/
http://elibrary.ru/
http://www.anaconda.com/
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1. Koncynsrant [Lmroc.
11.3 CepTtuduuupoBaHHble NPOTPAaMMHBIE U allllapaTHbIE CPEACTBA 3AIUTHI
uH(pOpMAIIH:

He npeaycmoTpeHsl.

12, Onucanme MaTepuajibHO-TEXHHYECKOW 0a3bl, HeOOXOAUMON sl
OCYIIECTBJIEHHA 00Pa30BaTEJIbLHOI0 MPOIecca MO TUCIHUILINHE

HOMCHICHH}I JJIs1 TIPOBCOCHUA HGKHHﬁ, CCMUHAPCKUX SaHHTHﬁ, I'PYIIIOBBIX U
HWHAWBUAYAJIBHBIX KOHCYHBT&HHﬁ, TCKYLICTO KOHTPOJIAI H HpOMC)KYTO‘iHOﬁ
aTTcCTallu, a TaKXKC ITIOMCIICHUA AJIsA CaMOCTOSITEIIbHOM pa6OTLI.



