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1. HEJIN U 3AZIAYN OCBOEHUA INCHUITIIMHBI

Leanb aucuMIIMHBI
M3y4yeHHue 0a30BBIX MOJIEe HEHPOHHBIX CETEel, METOJOB U AJITOPUTMOB UX HMCIIOJIb30BAHUS
JUISL peLIeHHs] POCTEHIINX 3a/1a4 C IPUBJIEYEHNEM FOTOBBIX OMbinoTek Ha Python.

3anauu AUCHMIIIHHBL
OCBOEHHUE CTYAEHTAMM TEOPUM U MPAKTUKU MCIOJIb30BAHUS HEHPOHHBIX CETEH [JIs1 PEILEHUS
MPAKTUYECKUX 33/1a4 aHAIN3a U300pakeHU, aHaIN3a TAOJUYHBIX TaHHBIX, aHATIN3a TEKCTA.

2. MECTO YYEBHOI'O INPEJMETA B CTPYKTYPE OBPA3OBATEJBbHOI
IMPOI'PAMMBbI
HuctumumHa — «[IporpammupoBanne HeWpoHHBIX ceTeli Ha Python» oTHocuTcs K
00s13aTenpHOM yact biioka 1. J{MciuIuInHbl (MO1yJIM) y4eOHOr O IIaHa.
Jnsi OcBOEHHUSI JUCHUIUIMHBI OOYYalolMecs MCIOJIb3YIOT 3HAHUSA, YMEHUS U BUIBI
JeSITENbHOCTH, CHOPMUPOBAHHBIE B Ipoliecce OOyueHUss B By3e (B paMKax BBICIIErO
oOpa3oBaHUs IO HAIpaBJIEHUSM IOATOTOBKM OakajaBpuaTa WiM crenuanutera). Kypc
TECHO CBSI3aH C OCHOBHBIMU MAaTE€MAaTHYECKUMM IUCUUIUIMHAMU W AUCUHUIUIMHAMU LUKIa
«Mudopmarnka u mporpammupoBaHue». s OCBOEHHMS Kypca HEOOXOAMMBI 3HAHUS U
YMEHHUSsI, TTOJIyUYEHHbIE TPU U3YYCHUH TUCIUIUIMHBI "MeTo1pl MaIIMHHOTO 00yueHus".
OcBoenne auctuiuinebl «IIporpamMMmupoBanue HelWpoHHBIX cereii Ha Python» sBnsercs
BaXXHOM COCTABIISIIOIIEH JUISi TPOXOXKIEHUSI MPEIIUIUIOMHON MPAKTUKU, BBITOJIHEHUS
HAYYHO-HCCIIEIOBATENIbCKON Pa0OThI M HAMMMCAHMS BBITYCKHON KBATN(DUKAIIMOHHON PaOOTHI
(Marucrepckoil AuccepTalyy) IPU MUCIOJb30BAHUM KOHCTPYKLMH s3pika Python s
pelieHus npogeccuoHalbHbIX 3a1a4.

3. KOMIIETEHLNHN OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YYHEBHOI'O ITPEIMETA 1 UHAUKATOPBI UX JTOCTUXEHUA

3.1 ObmenpodeccnoHaTbHBIE KOMIIETCHITUN U HHAUKATOPBI UX TOCTHIKEHUS

Kon u HauMeHoBaHue | Kom © HaumMeHOBaHME WHIUKATOpA JIOCTHKCHHS
o01enpogecCuoHaTbLHOM o01enpodeccHoHaTbHOM KOMIIETEHITUN
KOMITETCHIIHH

OIIK-4 Cnocoben npumensts Ha | UA-10I1K-4 3HaTe HOBbIE HayyHble NPUHLMIBI U

MPaKTUKE HOBBIE Hay4HbIE | METO/Ibl UCCIIEAOBAHUI
MIPUHIATIBI u Metonsl | U-20T1K-4 YMmeTr mpuUMEHSTh Ha IPAKTUKE HOBBIC
HCCIIEIOBAHUM Hay4YHbIE MPUHIMUIIBI U METO/Ibl UCCIIEAOBAHUIM

NA-30I1K-4 HMMeTp HaBbIKM HPUMEHEHHUS HOBBIX
HAay4YHbIX NPUHLUUIIOB M METOAOB MCCIEAOBAHUSA IS
penieHus nmpogeccuoHaNbHbIX 3a0a4

OIIK-6 Cnocob6en | UI-1011K-6 3HaTh nHGOPMALIMOHHBIE TEXHOJIOTUHU IS
CaMOCTOSITEILHO MPUOOPETaTh C | UCMIOJIb30BAHUS B MPAKTUYECKON EATEIIbHOCTU
IIOMOIIBIO uHpopmarmonusix | UI-20ITK-6 VYmeTp camMocTOSTENTbHO HOPHOOpPETATH
TEXHOJIOTUM M HCIIOJIb30BaTh B | HOBbIC 3HAHUS M YMCHUS

MPAKTUYECKOU nestenbHoctH | UI-30T1K-6 Nwmets HaBBIKU CaMOCTOSITEIBHO
HOBBIE 3HAHUSI U YMEHHS, B TOM | IpUOOpETATh HOBBIE 3HAHUS M YMEHUS B HOBBIX
YHCJIe B HOBBIX 00JIACTAX 3HAHMH, | 00IACTIX 3HAHUI

HETIOCPEJICTBEHHO HE CBS3aHHBIX
co chepoif IeITeIbHOCTH

4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OOmass TpymoeMKOCTh ydeObHoro mpeamera cocraBisieT 6.00 3adyeTHbIX eauHMIbl, 216.0
aKaJIeMUYECKUX YaCOB.

1 —Ne i/



2 — Tema (pa3aen) yueOHOTO IpeaMeTa, KypcoBas padoTta (IIpoeKT), IPOMEXKYTOUHAS aTTeCTALIHS

3 — Cemectp

4 — Buapl KOHTAKTHOU Pa0OThI M TPYIOEMKOCTD (B aKaJEMUYECKHX Yacax)

4.1 - JI (JIexuum)
4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — I13 (ITpakTuyeckue 3aHSATHS)

44— HpaKTI/I‘ICCKI/IC 3aHATHA B BUIC HpaKTI/I‘ICCKOﬁ IIOATOTOBKH

4.5 — JIP (JTabopaTopHble pabOThI)

4.6 — JlabopaTopHble paOOThI B BU/I€ MPAKTUYECKON MOATOTOBKHU

4.7 — UKP (MHuas xoHTakTHas padbora)

4.8 — KTO (KoHTpoIb TEOPETUYECKOTO OOYUYECHHS)

4.9 — KO (KoHTposab Ha sK3aMeHe)

5 — KoHTpoJib (B aKaJIeMUUYECKUX YaCaXx)

6 — CamocTtosiTennbHast padoTa (B aKkaJeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 7
4114243144 (45]146(47]148(4.9
1 Bsenenue B 3 4 TectupoBanue
HEHPOHHBIE CETU 10 TEeMe
Brimonnenue
nabopaTopHOU
paboThI
2 Heiiponnsie 311 3 25 TecrupoBanue
CEeTH ISt o TeMe
pacrio3HaBaHUs BrrmonHenue
00pa3oB: nmabopaTopHOA
MOCJIEA0BATENbH paboTsl
asi HelipoHHas
CeTh
3 Heiiponnsie 3|1 3 25 TectupoBanue
CeTH ISt o TeMe
peleHus Brinonnenue
3aga4u 1a00paToOpHO
perpeccuu paboThl
4 | CBeprounble 3|1 5 25 TectupoBanue
HEWPOHHBIE CETU 110 TEME
IUISL aHAK3a Brimonnenue
U300pakeHUui nabopaTopHOI
paboTHI
5 IlpenBaputensn |3 |1 3 25 TectupoBanue
0 00yueHHbIe 1O TeMe
HEWPOHHBIE CETU BeinosineHue
J1abopaTopHOH
paboThI
6 Heiliponnsie 3 (1 3 25 TecrupoBanue
CeTH ISl 3a]a4u 10 TeMe
aHaIu3a Brinmonnenue
€CTECTBEHHOIO nabopaTopHOU
S3bIKA paboTsI
7 DK3aMeH 3 0.3 1357 |27 IToaroroBka




K 9K3aMeHy
(BBITIOJIHEHUE
y4eOHOTO
MPOEKTA)

Hroro 6.0

0.0

18.0 000003 357 | 156.0

5. COAEPKAHUME YUYEBHOI O ITPEJIMETA

5.1. Jlekuuu
No 1/ HaunmenoBanue Tembr Coneprxanue TeMbl (paszena)
T (pa3znena)

1 BBenenue B HeiipoHHble ceTH | BBeleHME B MCKYCCTBEHHBIM MHTEJUIEKT U MAIIMHHOE
oOyuenue. HelipoHHble ceTu W 3aj1ayu, KOTOpPbIE OHU
pemaror. CTpoeHne OHMOJOTMYECKOTO U MOJIENb
HUCKYCCTBEHHOTO  HeHpoHOB. Tumbl  oOyueHus.
ApXUTEKTYpbl HEHPOHHBIX ceTeil. bubauorexku Python
st Machine Learning u Artificial Intelligence

2 Heriponnsie CeTH st | O630p Habopa nanubIxX "Ilpeamerst ogexabl" U BHIOOD
pacno3HaBaHUs 00pa3oB: | apXUTEKTypbl  HelipoHHoW  cetu.  [locTtpoeHue
nocyenoBaTeIbHas HEHpPOHHOM ceTH U ee oOyueHHe. AHAIU3 KayecTBa
HEWUPOHHAs CETh 00yueHUs HEUPOHHOM CeTH.

3 Heiliponnsie CeTHU 4 | 3apava perpeccun. lkanupoBanue M HOpMaIU3alUs
pelIeHus 3aJa4u Perpeccuy | BXOJIHbBIX JaHHBIX. BEIOOp MeTpuK KaudecTBa, (GyHKITUH

OIIMOOK M aKTHUBALlUM B 3aBUCUMOCTH OT pelIaeMoin
3aJa4u.

4 CBepTouHbIe HelipoHHble | Onepauust  cBepTkM  u300paxkeHus.  [IpuHIMIBL
CeTH ISt aHaJu3a | MOCTPOGHUS]  CBEPTOYHBIX  HEUPOHHBIX  CETeH.
M300pakeHUH ApXUTEKTypa CBEpPTOUYHOM HeipoHHOU cetu Lenet-3.

Hucrpymentsr Keras u TensorFlow. Pacno3naBanue
pykomucHbIXx  1udp. Pacrno3HaBaHme — IIBETHBIX
N300 paKeHUN.
S ITpenBapurenbHO IIpenBaputrensHo  obyuennsle HC B momyne
oOyueHHbIe HeiipoHHBIe ceTu | applications (VGG, ResNet, Inception, Xception,
DenseNet, CRNN for music tagging). Habop manubix
ImageNet. Heiliponnas cerp VGGI9 B Keras.
Hopabotka cetu VGG16.
6 Heitponnsle cetn 1151 3agaun | [TocnenoBatenbHble HEHPOHHBIE CETH U OJHOMEPHBIE

aHaJIn3a
A3bIKA

€CTECCTBCHHOTI'O

CBEPTOYHBIE HEMPOHHBIE ceTU. IIpencraBienue Texkcra
B 1mudpoBom Bume aiasg HC. IlmoTHble BEKTOpHBIC
npeacraBieHuss cinoB. OmnpeaeneHue TOHAIBHOCTH
TEeKCTa U JIETeKTOp craMa. PekyppeHTHbIe HEUPOHHbIE
CETH.

5.2. JlaGopaTopHbie 3aHATHS

HaumeHoBaHue TeMBbI

CopaepxaHue TEMbI

JlaGopaTtopnas pabora 1

ITocTtpoenue
unctpymenThol Keras u TensorFlow

IIOCTIEAOBATEIIBHOM  HEUPOHHOW  CETH:

JlaGopaTopnas pabora 1

Ha6opa mannbpix Fashion MNIST. Beibop apXUTeKTypsI
HEUpOHHOU ceTu. IlocTpoeHne HEMpPOHHOW CETH U €€
oOyuyeHne. AHanMM3 KayecTBa OOyueHUS HEHPOHHOM
CETU.




JlaGopaTopnas pabora 2

3amauya perpeccuun. [llkanupoBanue M HOpMaIU3aIUd
BXOJHBIX JAHHBIX. BbIOOp MeTpUK KauyecTBa, (PYHKIIUIMA
OIMOOK M AKTUBALIMM B 3aBUCUMOCTH OT peLIaeMOM
3agaun. [loctpoeHue HEMpPOHHOU ceTH U ee OOyueHHUe.
AHanu3 KauecTBa 00yueHUsI HEUPOHHOM CETH.

JlaGopaTtopnas pabota 3

Hab6opa panneix MNIST. Beibop apXuTekTypsl
HEUpOHHOU ceTu. IlocTpoeHne HEMPOHHOW CETH U €€
oOyuyenrne. AHanMM3 KayecTBa OOyueHUS HEHPOHHOM
CeTH.

Hab6opa gannbix cifarl0. Bpibop apXUTEKTypsl
HEWpOHHOU ceTu. llocTpoeHne HEHpPOHHOW CETH U €€
oOyueHre. AHaIM3 KayecTBa OOydYeHUs HEHPOHHOU
CeTH.

JlaGopaTopnas pabora 4

Heiiponnas cetb VGG19 B Keras. [JopaboTka cetu
VGG16

JlaGopaTtopnast pabora 4

OrnpeneneHrie TOHATBHOCTH TEKCTAa OT3BIBOB. JleTeKTOP
ciama (mocienoBatenbHas HC, cBeprounas HC,
pexyppentHass HC).IloctpoeHne HeHpOHHOI ceTu U ee
oOyueHre. AHAJIN3 KauecTBa OOy4YeHUSI.

6. CAMOCTOSATEJIbHAS PABOTA

Ne | HaumeHoBaHUE TEMBI Coneprxanue Tembl (pasziena) TpynoemkocTsb
n/m (pa3znena) B
aKaJIEeMUUYECKHUX
yacax
1 BBenenue B | TectupoBaHue o reme 4
HEHPOHHBIE CETH BrinonHenue tabopatopHoi paboThI
2 Henponnsie cetn mis | TectupoBaHue no teme 25
pacIro3HaBaHUS BrimotHeHue mabopaTopHON paboOThI
00pa3oB:
nocjeoBaTeIbHAs
HEUPOHHAS CETh
3 Heviponnsle cetn mns | TectupoBanue o teMe 25
perieHus 3agauu | BeimonHenue mabopaTopHO pabOThI
perpeccun
4 CBepTouHbIe TectupoBaHue no teme 25
HEHpOHHBIE ceTu [1s | BeimonHeHune 1abopaTopHO pabOTHI
aHaJIN3a N300paKeHU I
S IIpenBapurensHo TectupoBanue o teme 25
00yUYeHHBbIE BeinonHeHue nabopatopHoi paboThI
HEHPOHHBIE CETH
6 Heiiponnsie cetu mns | TectupoBaHue mo Teme 25
3aa4uu aHanu3a | BeimonHeHue nabopatopHoi paboThI
€CTECTBEHHOI'O SI3bIKA
7 DK3aMeH IToagroroBka Kk 9k3aMeHy (BBINIOJIHEHHE | 27
y4eOHOI0 MTPOEKTA)

7. OBPA3OBATE/IbHBIE TEXHOJIOI'MU

B cootBerctBuu ¢ tpedoBaHusimu ®I'OC BO no namnpasieHuto noarotoBku 09.04.04 —
«ITporpammMHasi MHXEHEpUS» peaTnu3aiis KOMIETEHTHOCTHOTO MOAX0a MpeaIycMaTpruBaeT
IIMPOKOE HCIIOJIB30BAaHUE B YUYEOHOM TMPOILIECCe AKTUBHBIX M HMHTEPAKTUBHBIX (opm




MPOBEACHMS 3aHATHI B COYETAHWU C BHEAYIUTOPHOU pabOTOH ¢ menbio (POPMUPOBAHUS H
pa3BUTHS TPO(HECCHOHAIIBHBIX HABBIKOB O0YJAIOITUXCS.

[Tpu npenomaBanuu mucuuiuinHbl «[IporpamMmmupoBaHue HeWpoHHBIX ceTeid Ha Python»
UCIIOJIB3YIOTCSl KaK TpaJullUOHHBIE (JIEKLUSI, TPOOJIeMHAas JIEKIUS, JEKIHSI-CEMUHAp), TaK 1
MHHOBAIIMOHHBIE TEXHOJOTHM (IIPUMEHEHHE MYJIbTUMEIUUHOTO TMPOEKTOpa, CEeMHUHAp-
JIUCKYCCHUS, «KMO3TOBOM WITYpPM», «METOJ IMPOEKTOB», BO3MOKHO MCIIOJIb30BAHUE PECYPCOB
cetn Internet W 3JEKTPOHHBIX Y4YeOHUKOB). JIEKIIMOHHBIE 3aHATHS MPOBOJATCA C
WCTIOJIb30BAHUEM  TPAJUIIMOHHOW, AaKTUBHOH MW UHTEPAKTUBHOM QopMm oOydeHUsI.
JlabopaTopHble 3aHITUS IPOBOASATCS C UCIIOIb30BAHUEM AKTUBHBIX U HHTEPAKTUBHBIX (POPM
o0y4eHus.

8. OUEHOYHBIE CPEJCTBA JJISI IPOMEXYTOYHOI ATTECTALIUU
Onurcanue nokasaTteneil 1 KpUTEpUEB OLICHUBAHUS KOMIIETEHIIMI HA PAa3JIMYHBIX 3TAlaxX HUX
dbopMHUpOBaHUs, OMUCAHUE IIIKAJI OIIEHUBAHUS, TUIIOBbIE KOHTPOJIbHbIE 3aJJaHUSI WJIM WHbIE
MaTepualibl, HEOOXOAUMBbIE 11 OLEHKU 3HAHUN, YMEHMI, HABBIKOB, XapaKTE€pPU3YIOIINX
sTanbl POpMHUPOBAHUS KOMIIETEHIINH, & TAK)K€ METOIUYECKHE MATEPHUAIIbI, OTIPEICIISIONINe
MpOoLEyphl OIEHWBAHUS 3HAHWN, YMEHUM W HABBIKOB OTpPaXXeHbl B (POH/IE OIEHOYHBIX
cpenctB no nucuuruinHe «I[TporpamMMmupoBanue HeMPOHHBIX ceTeit Ha Python".

Tekymuii KOHTpPOJIb 3a AayIUTOPHOM U CaMOCTOSITENIbHOM paboToil  0o0ydaembIx
OCYULIECTBJISIETCA BO BpeMsl MPOBEACHUS JIEKUIMOHHBIX U JIAOOPATOPHBIX 3aHATHI
MOCPEACTBOM  YCTHOTO OHpoca M  TECTUPOBAHUS MO KOHTPOJIBHBIM  BONpOCaM
COOTBETCTBYIOIIETO  pas3fena, a TakXke MPOBEpKH IO J1abopaTOpHBIX  paboT.
[TpomekyTOUHBIA KOHTPOJIb OCYIIECTBIISIETCS] TIOCIIE YCIEUIHOTO MPOXO0XKICHUS CTYIACHTAMHU
TEKYILEro KOHTPOJISI B BUJIE 9K3aMEHA.

DK3aMeH chaercsa B KoHle yuebHoro cemectpa. dopma caaum sk3aMeHa — B BUJIE yUeOHOTO
npoekTa. HeoOXoAMMBIM YCIIOBHMEM JIOMYCKAa HA 3K3aMEH SIBIISIETCS cAaya JIabopaTOpPHBIX
paoborT.

[ToaroroBka yueOHOr0O MPOEKTa COCTOUT U3 CIEAYIOIIUX IIaTOB:

- momabop JaHHBIX; MCTOYHMKM JaHHBIX: Hampumep, Iiatdpopma Kaggle (https:/
www.kaggle.com/datasets);

- IOCTPOCHKE U 00yUeHNEe HEHPOHHOU CETH IO ITUM JAHHBIM;

- aHAJIM3 KavyecTBa 00yueHUsI HEUPOHHOH CeTH;

®opmart otyera: HOYTOyK Colab ¢ onucanmem HabGopa JaHHBIX, ONMMCAHUEM APXUTEKTYPhI
CEeTH, pe3yJibTaTaMu O0y4eHHUs.

ITocne BbIOIHEHUS MPOEKTA YCTHAS 3alllMTa C MPEACTABICHUEM PE3YJIbTATOB M OMPOC IO
TEME.

[TpumepHbIE BOMTPOCHI:

. HelipoHHble ceTH 1 3aJ1auu, KOTOpPbIE OHU PEIAIOT.

. Onucanue Habopa JaHHBIX.

. IllpenBaputenbHas 0OpaboTka JAHHBIX.

. Paznenenue Habopa Ha 00y4YarOINiA U TECTOBBIMA.

. ApXuTeKTypa HEUPOHHOM CETHI.

. 'unepnapameTpbl HEHPOHHOM CETH.

. IIporiecc oOyueHust HEHPOHHOM CETH.

. AHanmM3 KauecTBa 00y4YeHHUS] HEUPOHHOMU CETH.

. bubnuorexu st o6y4yeHuss HEHPOHHOM CETH.

[Tpu 3ammTe OoTUeTa U ONMPOCE YYUTHIBACTCS BIAJEHUE MaTepUasioM, olllee MOHUMAHUE
NpeaMeTa.

9. YYEBHO- METOAMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUME
YUEBHOTI O ITPEJIMETA

a) IuTepaTtypa
1. ByitnaueB, C. K. OcHoBBI mporpamMmMmupoBaHus Ha s3bike Python : yueOnoe mocobue / C.
K. Byitnaues, H. YO. boxknar ; non pegakuueii FO. B. Ilecun. — ExatepunOypr : Ypanbckuil
dbenepanvubiii yaHuBepcuter, ObC ACB, 2014. — 92 ¢. — ISBN 978-5-7996-1198-9. —
Tekct : anexTponnsbiit // Lludposoit obpazoBarenvublii pecypc IPR SMART : [caiiT]. —
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URL: https:// www.iprbookshop.ru/66183.html (mata obOpamenus: 29.05.2024). — Pexum
JOCTYTIA: JUIsl aBTOPU3HP. MOJIB30BATEIICH
2. Bakynenko, C. A. Heiiponnsie cetu : yueOHoe mocobue/ C. A. Bakynenko, A. A.

Kuxapea. — Cankrt- [letepOypr : Cankr-IleTepOyprckuil rocy1apcTBEHHbIM YHUBEPCUTET
MPOMBINUIEHHBIX TexHONMoTui u mu3aiHa, 2019. — 110 c¢. — Tekcr: 3meKTpoHHBIH //
Hudposoit obpazoBatenpubiii  pecypc IPR  SMART: [caiit] — URL: https:/

www.iprbookshop.ru/102447.html (mata oOpamenus: 29.05.2024). — Pexxum goctyma: s
aBTOpU3HUP. nosb3oBarteneit. - DOI: https://doi.org/10.23682/102447
3. Boponos, M. B. Cucrembl MCKYCCTBEHHOTO MHTEJUICKTA : YYCOHMK U TPAKTUKYM JUIS
By30B/ M. B. Boponos, B. U. Ilumenos, U. A. HebaeB. — 2- ¢ u3n., nepepab. u mom. —
Mocksa : WzparensctBo FOpaiit, 2024.— 268c.— (Beiciee oOpa3oBaHue). —
ISBN 978-5-534-17032-0. — Texcr : anmexkTpoHHbIl // O0pa3oBaTtenbHas atgopma KOpaitt
[caiiT]. — URL: https://urait.ru/bcode/544161 (nata ob6pamenus: 29.05.2024).
4. Topoxanuna, E. M. Heitponusie cetu : yuebHoe mocodbue/ E. M. T'opoxaHuHa. —
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0) mporpamMmMHoe obecrieueHrne 1 MHTepHeT-pecypchbl

Ne Haumenosanne Ormnucanue

1 [ http://www.amursu.ru Odunmanpueiit  caiitt ®I'bOY  BO  «Amypckuit
rOCYJapCTBEHHBIN YHUBEPCUTET

2 | http://e.Jlanbook.com DNIeKTpOHHO- OubmmoTeuHass cucremMa M3maTenbCTBO
«JlaHb» — TeMaTHYCeCKHE ITaKeThl: MaTeMaTHKa, (PHU3UKa,
HWH)KEHEPHO- TEXHUUYECKHe Hayku. Pecypc, BKIIOUaromuii B
ceOst KaK 3JIEKTPOHHbBIE BEPCUU KHUT U3aTeIbCTBA «JIaHb»
U IPYTUX BEIYIIUX U3IATEIbCTB YUeOHOU JIUTEpATyPhl, TAK
U 3JICKTPOHHBIE BEPCUU MEPUOAMYECKUX HU3JIaHUN 10
€CTECTBEHHBIM, TEXHUYECKUM U T'YMaHUTAPHBIM HayKaM.

3 | http:// DIeKTpoHHO-0nbnoTeuHas cucreMa IPRbooks — HayuHO-
www.iprbookshop.ru 00pa3oBaTeIbHBIN pecypc ISl pelieHus 3a1a4d oOydeHus B




Poccun u 3a pybGexxom. YHuxkanpHas miatgopma IbC
IPRbooks oObenunser HoBeiue HWHGOPMAIIMOHHbBIC
TEXHOJIOTUM U Y4YEOHYIO JIMUEH3UOHHYIO JIUTEpaTypy.
Kontent OBC IPRbooks oTBewaer TtpebGoBaHmsIM
cranaaptoB Beiciied 1mkojbl, CIIO, TOMOJHUTENIBHOTO U
JUCTAHIITMOHHOTO 0Opa30BaHUS.

https://urait.ru

O6pasoBaTtenbHas matdopma FOpaiit —
00pa3oBaTebHBI pEeCypc, 3JIEKTPOHHAsT OWOIMOTEeKa |
WHTEPHET-Mara3uH, IrJ¢ YATAIOT U MOKYIAIOT 3JIEKTPOHHbIE
W TeuaTHble Y4YeOHUKM aBTOPOB — IMpernojaBaTene
BEIYIINX YHUBEPCUTETOB JUTST BCEX ypOBHEMN
npodeccnoHaTbHOTO O0pa30BaHUs, a TAKXKE IOJIB3YIOTCS
BUACO- M  ayguoMaTepuajaMy, TECTUPOBAHUEM U
cepBUCaMM ISl MpenoAaBaTeseil, JocTynHbIMU 24 yaca 7
HEN B HEIEIO.

https://
colab.research.google.co
m

Colaboratory — ato obmaunas miatdgopma ot Google mis
MPOJIBIXKEHHST TEXHOJIOTUH MaIIMHHOTO oO0yueHus. Ha Hei
MOJKHO IIOJIyUYUTh OCCINIATHO BHUPTYAJIIbHYI0 MAIIUHY C
YCTaHOBJICHHBIMHM MOIYJISIPHBIMU oubIIMoTeEKaMu
TensorFlow, Keras, sklearn, pandas u T.11.

B) mpoeccoHalIbHbIe 0a3bl TAHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMbI

HaunmenoBanue

Omnucanune

https://www.runnet.ru

RUNNet  (RussianUNiversityNetwork) —  Hay4HO-
oOpa3oBarebHas TEJICKOMMYHHKAIIMOHHAS CCTbh,
00ecreunBaOIMMK UHTETPALUIO C 3apyOeXKHBIMU HAYYHO-
00pa3oBaTEIIbHBIMU CeTSIMU
(NationalResearchandEducationNetworks, NREN) u ¢
HNuTtepner.

https://scholar.google.ru/

GoogleScholar — mouckoBas cuctemMa 1Mo MOJIHBIM TEKCTaM
HAyYHBIX MyOJUKAIUi BceX (OPMATOB U AMCIIUTUIHH.

https://elibrary.ru/

Hayunass snextponnas Oubmmoteka eLIBRARY.RU -
poccuiickuii MHPOPMAIIMOHHO- aHAJTUTUYECKUIH TOpTal B
00J1aCTH HaYKU, TEXHOJIOTUU, MEAUIIUHBI 1 00pa30BaHUS

http://  www.ict.edu.ru/
about

NudbopmaninoHHO- KOMMYHUKAIIMOHHBIE TEXHOJOTMU B
oOpa3oBaHuu — (hemepalibHBIN 00pa30BaTEIIBHBIN MOPTAI,
obecrnieunBarOIn MH(OPMAITMOHHYIO MOJICPKKY
00pa3oBaHus B 00JIACTH COBPEMEHHBIX MH(DOPMAIIMOHHBIX
U TEIEKOMMYHUKAIIMOHHBIX  TEXHOJIOTHMHA, a  TaKxke
nestenbHoctT  no  mpumeHeHutro  MUKT B cdepe
o0OpazoBaHusl.

https://reestr.minsvyaz.ru

Enuneiil peecTp poCCUICKUX MPOTrpaMM JIsl 3JIEKTPOHHBIX
BBIYUCITUTEILHBIX MAIIIMH U 6a3 TaHHBIX

http://www.informika.ru

Caiit «Mubopmukay. ObecrneunBaeT MHGOPMAIMOHHYIO
MOAJIEPKKY BCECTOPOHHETO PAa3BUTUS M IPOJBIKEHUS
HOBBIX  MHGOPMALIMOHHBIX  TEXHOJIOTWA B  cdepax
obpa3oBanus u Hayku Poccun

http://www.mathnet.ru/

Math- Net.Ru. OOmepoccuiickuii  MaTeMaTHYSCKUN
noptail.  CoBpeMeHHast UMH(MOpPMAIIMOHHAS  CHCTEMA,
MPEeIOCTABIISIOIAS POCCUIICKUM u 3apyOeKHBIM
MaTeMaTUKaM pas3lIUyHble BO3MOXXHOCTHM B  IIOMCKE




nH(OopMaIK 0 MaTeMaTHYECKOM ku3Hu B Poccun.
8 | https:// www.kaggle.com/ | Kaggle — cucrema opraHu3anud KOHKYPCOB IO
datasets HCCJIEAOBAHUIO [OAaHHBIX, a TaKXE€ CcolhajbHas CeTb
CHCIMAIUCTOB 10 00pabOTKe JaHHBIX W MAaIllUuHHOMY
00y4YeHHIO.
10. MATEPUAJIIBHO- TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
MNMPEAMETA

3aHATUS 1O JTUCHUIUIMHE IPOBOIATCS B CIEIUATBHBIX IMOMEIICHUSIX, MPEICTABIISIONINX
coboil yueOHBIE ayaUTOPUU [JIl TPOBEACHUS 3aHITHH JIEKIMOHHOTO THWIA, 3aHATHH
CEMHHAPCKOr0 THUIMA, Ja0OpaTOPHBIX PadOT, KypCOBOTO MPOEKTHUPOBAHUS, T'PYIIIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTecTaluu, a
TaKXKe ITOMEUIEHUs] [UIS CAMOCTOSITEIbHOM paboThl M IMOMELIEHUs I XPAHEHUS WU
MPOPUIAKTHIECKOTO 0OCITY)KUBAHUS yUeOHOTO 000PYAOBAHHUS.

CrneunanbHble  TOMEIIEHUS  YKOMIUIEKTOBAHBI  CHEIMAIM3UPOBAHHONW  Mebenpio U
TEXHUYECKUMHU CpEICTBAMHU OOYYEHHMs, CHyXalUUMU ISl TPEACTaBICHUS y4eOHOM
nHpopMaru OoinblIoNd ayauTopuu. Bce momenieHus, B KOTOPBIX HPOBOASTCS 3aHATHUSA,
COOTBETCTBYIOT JICHCTBYIOIINM IPOTUBOIIOKAPHBIM IIPABUIAM U HOPMaM.

Kaxnaprii oOywarommuiics oOecrieueH WHAMBUAYAJIbHBIM HEOTPAHUUYEHHBIM TOCTYIIOM K
JNIEKTPOHHO- OUOTMOTEYHBIM CHUCTEMaM HM K  JJIEKTPOHHOM  MH(pOpMAIMOHHO-
obpazoBaTenbHON cpene yHuBepcurera. IlomemeHust Uil CaMOCTOSITEIbHON paboThl
00y4JaroIMXCs OCHAILEHBI KOMITBIOTEPHOM TEXHUKOM € BO3MOXKHOCTHIO MOAKIIIOUEHUS K CETU
«MHTepHeT» 1 obecrieueHuEM JOCTyIa B JIEKTPOHHYI0 MHPOPMAIIMOHHO-00pa30BaTEIIbHYIO
cpely OpraHu3alni.

Ha 3anarusx npumensiercs crienyloiiee TexHUYeckoe oOopynoBanue: [I9BM na 06aze
nporeccopa Intel Pentium, mpoektop. Jlekuum mpoBOASATCS B CTaHAAPTHON ayauTOPHH,
OCHAIIICHHOW B COOTBETCTBUU C TPEOOBAHUSIMU IPENOAABAHUS TEOPETUUECKUX AUCLMIUINH,
BKJTIOYAsT MYJIbTUMEAHNA- TPOEKTOp. JIabopaTopHbie pabOThl MPOBOASITCS B KOMIBIOTEPHOM
KJlacce, paccyuTaHHOM Ha 10 mocagouHbIX paboOyMX MECT I0JIb30BaTelIe, B KOTOPOM
YCTAHOBJIEH U NMPUMEHSETCs A3bIK MporpamMmupoBanus Python. [lanHoe oOopynoBanue u
porpaMMHoe obecrieueHue MPUMEHSIETCs TPU U3yUYE€HUHU TUCIUIIIMHBI.



