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1. TEJb JUCHUIITAHBI

Henab TMCUMIVIMHBI: TPEICTABUTh OOYyYArOUIUMCS MOJIETH COBPEMEHHBIX
MCKYCCTBEHHbBIX HEHPOHHBIX CETEW, METOAbI UX OOYUYEHHUS U CIIOCOOBI MTPUMEHEHUS
B MIPUKJIAIHBIX 33/1a4ax aHaju3a JAHHBIX.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHPOI'PAMMBI

HMucuumnaa B1.B.12  «HeilpocereBoil aHanu3» OTHOCUTCS K YacTH,
dbopmupyemoil yyacTHUKaMU 00pa3oBaTelibHbIX OTHOLIeHUM broka 1 yyeOGHOTO
11aHa o0pa3oBaTEIbHOM MPOTPaMMBI.

3. INIAHUPYEMBIE PE3YJbTATHI OBYUYEHMSA MO
T COUTIINHE

[Inanupyemble pe3ynbTaTbl OOyYE€HHs] MO JUCHUIUIMHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMU B 00pa30BaTEIbHOW MpOrpaMMe HHAUKATOPAMM JIOCTHKEHUS
KOMITETEHLUM, IpeCTaBIeHbI B Ta0uie 3.1.

Tabmuma 3.1 — Ilmanupyembie pe3ysiabTaThl OOYYEHHS 1O JAUCIUILIIMHE,
COOTHECEHHBIE C YCTAHOBJICHHBIMU B 00pa30BaTEIbHON MPOrpaMMe UHIUKATOPAMHU

JOCTHIXKCHUA KOMHCTGHHI/Iﬁ

Kon un Kon mn
HanMeHOBaHHe HanMeHOBaHHe
I[lnanupyembie pe3yJbTaThl 00y4eHHs 11O
KOMITETEHI[HH HHIUKATOPOB
JUCIUILIHHE
BBIMIYCKHUKA JOCTHIKEHHS
KOMIEeTeHI il
1 2 3
[1K-2 Criocoben IIK-2.1. Bnangeer 3namb:  OCHOBHBIC  ONpENCNCHUS U IPUHIIUIBI
BBIIIOJIHUTD COBpEMEHHBIMHU MOCTPOEHUSI ~ HEHPOCETEeBBIX  MOJeliell,  OCHOBHBIC
WHTEJUICKTYaIbHBIA | MATEMATHUYECKUMH | CTPYKTYypbl HEHPOHHBIX CETEeH, METOAbl OOyYCHHS U
aHaJIu3 JaHHBIX MeToJaMu aHanu3a | cdepbl ux npumenenus 3 (11K-2.1)
pasauyHON JTaHHBIX. Ymemsp: pemats 3aaun BHIYHCIUTEIHFHOTO XapaKTepa C
TIPUPOIBI C MOMOIIFI0  KOMITBIOTEPHBIX ~ CPEICTB W CTPOWTH
HCII0JIb30BaHHEM HEHpOCeTEeBbIE MOJICIH JJI PEIICHUS TPUKIATHBIX 33724
COBPEMEHHBIX V (IIK-2.1)
MaTEeMaTHYECKUX Bnaoems: HaBbIKAMH  TIOCTPOCHHSI MW OOydYCHHUS
METOJIOB, HEUPOHHBIX ceren st peueHus 3a7a4 B
HWHCTPYMEHTAIBHBIX npodeccHOHABHOM fiesitenbHoCcTd B (TTK-2.1)




CPEICTB U A3BIKOB
IPOrPaMMHUPOBAHUS

[1K-2.2. [Ipumenser
COBpEMEHHbBIE
HUHCTPYMEHTAJIbHBIE
CpEICTBA U A3BIKU
IPOrpaMMHUPOBAHUS
JUIS peIIeHus 3a1a4
MHTEIIEKTYaIbHOTO
aHaJIN3a JaHHBIX.

3namp: OCHOBHBIE MTOIXOBI K MPOTPAMMHON peaan3aiu
MoJieneld HeMPOHHBIX ceTell u cdepy ux mpuMeHeHus 3
(1IK-2.2)

Ymems: npuMeHATH HEHPOHHBIE CETH K PEIICHHIO
npodeccuoHanbHbIX 3a1a4 V(ITK-2.2)

Bnaoemy: COBPEMEHHBIMU HHCTPYMEHTAIbHBIMU
cpencTBamu HelipoceTeBoro ananusa B(TIK-2.2)

I1K-5 Crocoben
pa3pabaThIBaTh,
aJanTUPOBATh U
HpI/IMeHHTL
MPHUKJIATHOE
MPOTrpaMMHOE
obOecrieuenue s
pelienus 3a1a4 B
obmactu
podeCCHOHATTEHOM
JIEATETLHOCTH

IK-5.1.
PazpabatbiBaet u
afanTupyeT
MPUKIIaTHOE
IporpaMMHOe
obecrieyeHue st
pereHus
poheCCHOHANBHBIX
3a/1a4.

3namep: OCHOBHBIC BO3MOKHOCTH HCIIOJIb30BaHHUA
COBPCEMCHHBIX TCXHUYCCKUX CPCACTB U HH(l)OpMaI_[I/IOHHLIX

TEXHOJOTUM  JJIi  pEeUIeHUud  aHAIMTHYECKUX U
HCCIIEIOBATENbCKUX 3a/1a4 C OMOIIBIO HEMPOHHBIX CETEH
3 (IIK-5.1)

Ymems: pazpabarpiBaTh MaTEMaTHYECKHE HEHPOCETEBEIC
MOJIEIM C TIOMONIIBIO TEXHUYECKUX CPEIACTB U
uH(OpMaMOHHBIX TexHONMOrHH ¥V (TTK-5.1)

Braoems: HaBbIKaMH  NPUMEHEHUS  COBPEMEHHBIX

MHCTPYMEHTAIBHBIX CPEJICTB HEWPOCETEBOro aHajm3a
nauHbix B (TTK-5.1)

4. OBBEM U CTPYKTYPA JUCIHHUIIJINHBbI

Tpyn0eMKOCTh JUCHUILIMHBI COCTaBIsAET 4 3aueTHBIC eAuHUIbI, 144 yaca, u3
KOTOpPBIX 36 4YacoB CaMOCTOSITENIbHOW paboThl oOyuatomierocs, coriacHo PVYII,
OTBOJIMTCS HA TOATOTOBKY U 3alUTY dK3aMeEHa.

dopma IpOMEKYTOUHOM aTTECTAIlUU: YK3aMeH B / CEMECTpE.

Pacnpenenenne ¢oHma BpeMEeHH 1O TeMaM JUCIMIUIMHBI TIO OYHOW (hopme
oOy4eHwsI mpecTaBIeHO B TaduIe 4.1.

Ta6numa 4.1 — Pacnipenenenue GpoHma BpeMeHHU 10 TEMaM JTUCITUTLTNHBI

O0BeM QUCIIAIIITUHEL

(ax. yacel)
Homep u HaumeHoBaHue teM KonraktHas paborta
31T I13 JIP CPO
1 2 3 4 5

Tema 1. BBenenue B HepoCeTEBOM aHAIHU3.
OcHOBHBIE TIOHSTHS U 00JIACTH IPUMEHEHHSI 4 - - 4
MCKYCCTBEHHBIX HEHPOHHBIX CETeH

Tema 2. Anroputmsl 00yueHuUs: HEHPOHHBIX

. 8 14 - 12
ceteit
Tema 3. Meroab! peryiasipusanuu 5 3 i 8
HEHPOHHBIX ceTel
Tewma 4. CBepTOUHBIC HEHPOHHBIE CETH B 4 12 i 8
MPUKJIAIHBIX 337]a4ax aHaIu3a JaHHbBIX
Tema 5. PeKyppeHT}iHe HEUPOHHBIE CETH U 4 12 i 8
CETH KPaTKOCPOYHOM MaMsITH
Bcero no qucuuninHze: 22 46 76




*3JIT — 3aHsaTus JekuuoHHOro Tuma, 13 — Bce BUABI 3aHATHH CEMHHApPCKOTO THIA, KpoMe
nabopaTopHbIX paboT, JIP — maboparopusie padboTsl, CPO — camocTosiTenpHas paboTa 00y4daromerocs

5. COAEP/KAHME PA3JIEJIOB U TEM JJUCHUIIVINHBI

Tema 1. BBenenue B HeiipocereBoil aHaau3. OCHOBHbIC MOHATHS H
00J1aCTH NIPMMEHEHHUS UCKYCCTBEHHBIX HEHIPOHHBIX ceTel

[TocTanoBka 3a7aun pacrno3HaBaHus 00pa3oB. [IpeAnochuIKM BOSHUKHOBEHHUS
HMCKYCCTBEHHBIX HEMPOHHBIX ceTel. [loHsTthe HerpoHa. Mojaenb MCKyCCTBEHHOIO
HeripoHa. DyHKUMSA akTUBauuu. [IpencraBieHUE HEMPOHHBIX CETEH C MOMOIIBIO
HampaBJieHHBIX TpadoB. ApxuTekTypa HelpoHHoi cetu. I[IpaBmimo XebO0a.
OOyuenue ¢ yuutenem. OOydeHue ¢ moakperieHueM. OOydeHue 0e3 yuuTes.
[IpencraBineHne JOTHUYECKUX ONEPALMN B BUJIE HEUPOHHOU CETH.

Tema 2. AnropurmMsbl 00y4eHUs HCHPOHHBIX ceTeill

[TocranoBka ontumuzarmoHHo# 3amaun. JuddepennupoBanue Ha rpade
BbluMCIIeHUN. MHuImanu3anus secoB. Mero rpagnueHTHOTO cnycka. [IponsBoanas
KoMno3utuu  QyHkuui. CTOXacTHMUECKUH TpagueHTHBIM CIyCK B OOYy4YEeHHH
HCKYCCTBEHHBIX HEUPOHHBIX ceTel. [Ipsimoe pacnpocTpaneHue ommuOKu. AITOpUTM
oOpatHoro pacmpoctpaneHusi omuOku. [lousarue smoxu. Beibop mara oOydeHusl.
[Tonsitue munu-6atya. Ilpobnema mapanuya aaropurma. MeToapl ¢ HAKOIUICHHUEM
uMIyJibca. MeTol aJanTUBHOTO TpagueHTHoOro cmoycka. Meronq RMSProp.

OOyueHue HCKYCCTBEHHON HEMPOHHOW CETH ONTUMM3AIMOHHBIM aJITOPUTMOM
Adam.

Tema 3. Metoabl peryasipu3aliui HEMHPOHHBIX CeTel

[Ipobnema mnepeoOydeHuss HEUPOHHBIX ceTell. MeTton  ciaydalHBIX
OTKJIFOYEHU HEWPOHOB [UIsl TOBBIMIEHUS 0000Maomell CHOCOOHOCTH CETH.
BeposTHOCTb OTKIIIOUEHMSI HEHPOHOB. AHCaMOJIb HEMPOHHBIX ceTeld. [Ipeackazanus
aHcamOii1 HeHpoHHBIX ceTeil. OOpaTHBIM METOJ CHydYaWHBIX OTKIIOUEHHU
HEUPOHOB.

baru-Hopmanuzanus. OrpaHnyeHue napameTpoB ceTu. IIpumenenne merona
CIly4ailHbIX ~OTKJIOYEHUM HeWpoHOB ¢ L2-perynspuzanmeir. Y ckopsromuii
MHOXXHTEINb. DPPEeKTUBHAS CKOPOCTh 00YUECHUSI.

Tema 4. CBepTOYHbIC HCHPOHHBIE CETH B MPUKJIAIHBIX 32/1a4aX aHAJIN3A
JAHHBIX

Komneroteproe 3penue. Kananbsl B u3oOpaxkenun. Kapra npu3HaKoB.
[Tonsatue cBeptku. Onepanusi cyoauckperusannu. CBepTOUHbIE HEHPOHHBIE CETH
JUISL 3aJladyd pacno3HaBaHMs PYKOMHUCHBIX LU(pp. BeiOop (QyHKIMM aKTUBaLUU.
CoBpeMeHHbIE CBEPTOUYHBIE apXUTEKTypbl. [yOokoe ocrarouHoe oOydeHue.
[ITymonoaaBiIArOIAi aBTOKOAUPOBIIUK. PazpexxeHHbIE aBTOKOAUPOBLIUKHY.

Tema 5. PexkyppeHTHbIe HEHPOHHBbIE CeTH U CETH KPATKOCPOUYHOM
NaMSATH



O6mactTu TNPUMEHEHHs] PEKYPPEHTHBIX HEHPOHHBIX ceTel. OCHOBHBIC
aApXUTEKTYphl PEKYPPEHTHBIX HEHUPOHHBIX ceTell. PacmpocTpanenuwe ommOKu B
peKyppeHTHON HelpoHHOW cetu. IIpobGnema 3aTyxammmx T'pPaJUCHTOB.
Apxurexktypa Long Short-Term Memory (LSTM). Bumger y3moB B LSTM.
3abwiBarormii  y3en. Mogens Gated Recurrent Unit (GRU). S3bikoBoe
MOJIEIIMPOBAHUE C IIOMOILBIO PEKYPPEHTHBIX HEUPOHHBIX CETEH.

6. SAHATUA CEMUHAPCKOI'O TUITA

Tabnuua 6.1 — [Ipaktuueckue 3ansaTusa / Cemunapckue 3ansatus / JlabopaTtopHbie
pabOThI

Ne Bun sausatus /
Tema 3anATHA
TEMbI OnenovHoE cpeAcTBO
2 3anstue 1. [loctpoenue nmpocreiimei HelipoHHoU cetu s (113: Pemenue

pemieHus 3amaun  OuHapHOM  kiaccudukauuu. OOydeHue|npaKTHYeCKUX 3ajad
HEHPOHHOW CETM  METOJaMU  TIPAJUEHTHOIO  CIycka |
CTOXaCTHYECKOIr0 IPAJIMEHTHOIO CITyCKA.

3anstue 2. IloctpoeHne nByXCIONHON HEUPOHHOM CETH IS
pelieHust 3aJadyd MHOTOKJIaccoBOW kiaccudukanuu. OOydeHue
JIBYXCJIOMHON HEUPOHHOU CETU METOAOM I'PaJJUEHTHOTO CIIyCKa I10
MUHHU-0aT4aM.

3ansatue 3. KommbloTepHas peanuzanus —ajiropurma
CTOXaCTHYECKOr0  TIpajJMeHTHOrO0 CIOycka C  aJlallTUBHBIM
HAKOIUIEHUEM UMITYJIbCa.

3anstne 4. KommbroTepHas peanmsanus —aJanTHBHBIX
IPaJUEHTHBIX aJITOPUTMOB.

3 3amatue 5. Bremom ¢opmymnsr  oOyuenuss ¢ L2-(I13: Pemenwue
peryJsipuzanuen. Pemenue 3a/1a4M MHOT'OKJIACCOBOM |IPaKTUYECKUX 3a/1a4
KJIacCU(UKALUY C PETYIIIpU3aLuei.

3ansarue 6. [IpumeHeHne Merona CiydallHBIX OTKIIOYSHUN
HelipoHOB ¢  L2-perymspuzammeir. CpaBHeHHE  KadecTBa
pE3YJIbTATOB.

4 3aunsarue 7. [loctpoenne cBepTouHOU HeWpoHHOW cetu aiid |(113: Pemenune
3aJaun pacno3HaBaHus 1Mdp Ha dororpadusx 3maHuil. BeiOop mpakTHyeckux 3agay
ApPXUTEKTYpbl U QYHKLINN aKTUBALUH.

3ansatne 8. CpaBHeHME KayecTBa  KJIACCHU(pHUKAIMU
CBEPTOYHBIX CETEeH C peryisipuszanueii u 6e3 Hee.

3andarue 9. IIpumenenne LTYMOTIIOJABIISIOIINX
ABTOKOJIMPOBIIMKOB JJIsl YJIYYIICHHs KadecTBa IMpeicKa3zaHuil
CBEPTOYHBIX HEUPOHHBIX CETEN.

S 3ansatue 10. [IpumeHneHne meTon0B n3BiIeueHus npusHakos|I13: Pemenue
U3 TEKCTOBBIX I0KyMEHTOB. IIPAKTUYECKUX 3a7a4
3anstue 11. Tloctpoenme cetm LSTM nmns  3amaum
IPOCTaBIEHUSI METOK K TEKCTOBBIM JOKyMeHTaM. OleHka
Ka4yeCTBa MOIYYCHHON MOJIENIH.
3anatue 12. Ilpumenenne wmomenmu GRU k  3amaue
IIPOCTaBJICHU METOK K TEKCTOBBIM JAOKyMeHTaMm. CpaBHEHHE
MIOJlyYEHHBIX pPE3YyJbTaTOB C peE3yJbTaTaMH, I0Jy4EHHBIMHU
moxenso LSTM.




* 113 — mpakTuyeckue 3austusi, C3 — cemuHapckue 3ansatus, JIP — maGopatoprbie paboThI
7. METOANYECKUE YKA3ZAHUS JJ11 OBYUAIOUIUXCSA

7.1. MeTtoauveckue yKa3aHus 1Jisl 00y4aromerocs mno 0CBOCHHUI0
JTUCHUILINHBI

Jlist bopMupoBaHUs YETKOTO MPECTaBICHUS 00 00beMe U XapaKTepe 3HAHUMA
U YMEHHUW, KOTOPbIMU HaJlo OyAeT OBIaJeTh MO JUCUUIUIMHE B CaMOM Hauaje
y4eOHOTo Kypca 0Oy4aromuicsl JOHKEH O3HAKOMHTBCS C y4eOHO-METOIMYECKOU
JIOKYMEHTALIUEH:

- paboueil mporpaMMoM JHUCHMIUIMHBL: C UEISIMH M 3ajJadyaMiu
JUCHUIUIMHBI, €€ CBA3SIMA C JAPYTUMH JUCHUIUIMHAMHU 00pa3oBaTEeNbHOU
IpOrpaMMbl, TMEPEYHEM 3HAHUW W yMEHHUH, KOTOPBIMH B TIPOIECCE OCBOCHHS
JUCIUTUTMHBI JJOJIKEH BJIaeTh 00yUYaloUnics,

- NOPAJIKOM TPOBEIECHUS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH U
IPOMEKYTOUHOM aTTeCTALNH;

- rpauKoM KOHCYJIbTallUi MpenoiaBaresiei Kapeapsl.

CucremaTruecKkoe BBHIMOJHEHUE YUeOHON padOThl Ha 3aHATUAX JEKIIMOHHBIX
U CEMHHAPCKHUX THUIIOB, a TAKXKE BBIMOJIHEHUE CAMOCTOSITEIbHON pabOThI MO3BOJIUT
YCHEIIHO OCBOUTH TUCIUILIAHY.

B nporiecce ocBoeHUS TUCHUIIITUHBI 00YUYalOIMIUMCSI CIIEYET:

- Cllyl1aTh, KOHCIEKTUPOBATh U3JaracMblii IPENo1aBaTesieM MaTepua;

- CTaBUTh, 00CYXKJaTh aKTyaJbHble MPOOIEMBbI Kypca, ObITh aKTHBHBIM
Ha 3aHATHSIX;

- 3a/1aBaTh NPENOJABATEI0 YTOUHSIOIMINE BOMPOCH C LEJIBI0 YSICHEHUS
TEOPETUUECKUX TTOJIOKECHUN;

— BBIIIOJIHATDh ~ 3a/JlaHMsl  MPAKTHUYECKUX 3aHATUH  MOJHOCTBIO U
YCTaHOBJIEHHBIE CPOKH.

IIpn 3arpyiaHEHHMSIX B BOCHPHUSATHM MaTepuala CIEAyeT OOpaTUThCS K
OCHOBHBIM JIUTE€PAaTypHbIM HCTOYHMKaM. Eciu pa3zoOpaTbcs B MaTepuajie He
yAanoch, TO o0OpaTuTca K JeKkTopy (1o rpaduky ero KOHCyJbTallUi) WIH K
IPENoIaBATENIO Ha 3aHATUSAX CEMUHAPCKOro THIA.

OOyuaromuMcsi, MPONYCTUBIIMM 3aHATHS (HE3aBUCHUMO OT MpPUYHMH), HE
UMEIOIIUM MUCbMEHHOTO PEIICHUs 3aJlay UM HE MOATOTOBUBIIMMCS K JTaHHOMY
3aHSTHIO, PEKOMEHAYETCsS HE IO03Ke, YeM B 2 - HEeJEeNbHBIM CpPOK SBUTHCS Ha
KOHCYJIBTALMIO K ITPENOIABATEII0 U OTYUTATHCS T10 TEME.

7.2. Opranuszanus caMoOCTOATEeIbHON padoThl

ITox camocTosiTennbHOW PabOTON 00yYarOIMXCsl OHUMAETCS IJIAaHUPYEMast
pabora  OOydaloIIMXCs, HampaBlieHHas Ha  (OpMUpOBaHME  yKa3aHHBIX
KOMIIETCHIINM, BBIMOJIHAEMAas BO BHEAYJUTOPHOE BpeMsl MO 3aJaHUI0 U TIpHU
METOJUYECKOM PYKOBOJCTBE IIPENOAaBaTes, 0€3 €ro HENOCPEACTBEHHOIO Y4aCTHU.



Meroanueckoe oOecrnedeHne CaMOCTOSITENIbHOW paboThl MpU  HAJTUYHH
OOyYarOIINXCS JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU TIPEJICTABIACTCS B hOpMax,
aJalTHPOBAHHBIX K OTPAHUYEHUSAM UX 310POBbSI.

Bunbl camoctosTenbHON paboThl 0 TUCUUILIMHE PEICTABICHBI B TaOIHIIE
7.2.1.

Tabnuua 7.2.1 — Opranusanus caMOCTOSITeNIbHON paboThl 00yUaromerocs

Ne
TEM Bun camocTostensHO# paboThI
bI

1 2

1-5 |M3yuenue auTepaTypbl OCHOBHOMN M JIOTIOJIHUTEIbHON

1-5 |[ToaroroBka x I13

2-5 |BeimosHeHne caMOCTOSATEILHOTO 3aJaHusAd

2 CamocrosTenbHOE 3a/laHue: MOCTPOCHUE M O0ydeHHE HEHpPOHHOW CeTH sl pelIeHUs
3ajaul OMHapHOW Kiaccu(UKaMK METOJaMHU T'PaJUEHTHOIO CIIyCKa, CTOXaCTHYECKOIo
rpaaueHTHoro cmycka. Iloctpoenne u oOyudeHue ABYXCIOMHONW HEHpOHHOM ceTu s
pelIeHNns 3a/1a4l MHOTOKJIACCOBOM KJIaCCU(UKALIMU C TIOMOILBIO aJalTUBHBIX aJITOPUTMOB
o0yuenus. IloAroroBka K 3K3aMeHy.

3 CamocrosiTenbHOE 3a/aHHe: TPUMEHEHHE OOpPaTHOTO METO/a CIy4aiHBIX OTKIIOYECHUI
HEHPOHOB B 3aJjaue MHOTOKJIACCOBOH kiaccudukanuu. OOyuenue HelpoHHOH cetn ¢ L2-
peryssipusanueii. IloaroToBka K 9K3aMeHy.

4 CaMocTosTeNbHOE 3aJjaHHe: IOCTPOCHHE CBEPTOYHOW HEHPOHHOM CceTH I 3ajaduu
pacnio3HaBaHusl pykomucHbIX 1udp. Ilpumenenue perynspuzauuu. I[Ipumenenue
[TYMOTIOJABJISIONIUX ABTOKOAUPOBIIMKOB Il YIIYUIICHUS KauyecTBa MpeCKa3aHUM.
[ToaroToBKa K 9K3aMeHY.

) CaMocTosTeNbHOE 3aJJaHUE: TOCTPOEHUE PEKYPPEHTHBIX HEHPOHHBIX CETEH Ul 3adaduu
MPOCTABIICHUSI METOK K TEKCTOBBIM JoKymeHTaM. CpaBHeHue monenu LSTM ¢ Moaenbro
GRU. IToaroroBka K 9K3aMeHY.

1-5 |[logroroBka K 3K3aMeHY

Kaxapiii Bug CPO, ykazanHbiii B Tabnuie 7.2.1 obecnedeH METOIUYECKUMU
MaTepuaIaMH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B pamkax peamuszanuum = OUCUMIUIMHBL  «Hetipocemegoi — ananuz»
UCIIOJIB3YIOTCSI pa3HOOOpa3Hbie 00pa30BaTEIbHBIC TEXHOJIOTUH KaK TPAAUIIMOHHBIE,
TaK U ¢ MPUMEHEHNEM aKTHUBHBIX U MHTEPAKTUBHBIX METOJIOB OOyUCHHUS.

Bce mpakthueckue 3aHATHS NMPOBOASTCS B KOMIIBIOTEPHOM ayJIUTOPHUH B
dbopMe BBITIOTHEHUSI PACYETHO-TPAPUIECKUX PAOOT. AKTHBHO WCHOIB3YIOTCS
OOCYXJIeHHUsI BapUaHTOB IIOCTAHOBKU 3aj7a4y, METOJOB PEIICHUS, BO3MOXKHBIX
MOAXOJ0B K HX KOMIBIOTEpHOU peanu3anuu. COBMECTHO C OOydYarolUMUCS
pa3pabarbiBaeTCsl MONIATOBBIM TUIAH PEIICHHS TOCTaBJIICHHOW 3ajauyu. Peinenue
HU3K (MuHIMBUAYadbHOE 3aJlaHUe, BBINOIHIEMOE HA KOMIIBIOTEpE) pean3yercs
cpeacramu Wolfram Mathematica u Python.
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[TpoBonuTcs 06Cy)aeHNE aIeKBATHOCTH BAPUAHTOB MOJTYUYEHHOTO PEIICHMUS.
[TpoBouTCS COBMECTHOE 00CYKIE€HUE KOPPEKTHOCTH M BOZMOKHOCTH MTPUMEHEHUS

MCTO/JZIa K JPYI'UM HPAKTUICCKUM 3aJ/iavdaM.

9. PECYPCHOE OBECIHHEYEHHME JUCIIAIIJIMHBbI

9.1. VYueOHO-MeTogU4YeCKOe U MH(OPMALHOHHOE 00ecrieYeHue
AUCIHUNIMHBI

Taomuna 9.1.1 — YueOHO-MeTOANYECKOE 00ECIIEUEHNE TUCIIUILINHEI

OnextpoH. nad. — CII6: [Tutep, 2018. — 576 c.

Komn-Bo.
Bubnuorpaduueckoe onrcanne U3gaHus ocHosnasl 5K3. B | DIEKTPOHHbIC
(aBTOD, 3arnaBue, BUJ, MECTO H T'OJ O0NOHUMENbHAS 61O pecypes!
U3aaHus, KOJI. CTp.) aumepamypa CII6IDY

1. I'mypman B.E. PykoBoaCTBO K peleHHo 3a/1a4
10 TEOPUU BEPOSATHOCTEN U MaTEMAaTHYECKOM
CTaTUCTHKE : yuebHoe nocobue .— 11-e uzn., OCHOBHas OBbC IOpaiit
nepepad. u gon. — DJEeKTpoH. JaH. — MockBa :
IOpaiit, 2019 .— 404 c.

2. becemepthblii . A. HTemIeKTy anbHble
CUCTEMBI : yUeOHMK U npakTukym / ML.A.
beccmeptabiii, A.b. Hyrymanosa, A.B. OCHOBHAs 3EC IOpaiir
[InaToHOB. — DNEKTPOH. AaH. — M. : 22 LopaHl
W3parensctBo KOpaiit, 2019. — 243 c.

3. HoBukoB ®.A. CUMBOIMYECKUI UCKYCCTBEHHBIN
MHTEJJIEKT: MaTeMaTH4eCKUe OCHOBBI
NpeJICTaBICHUs 3HAaHUH : ydeOHoe noco6neu. — | IONIOJTHUTEIbHAS SEC I0naiir
OnexkTpoH. aaH. — M. : U3narensctBo FOpaiir, =2b% 2pall
2019. — 278 c.

4. bpunk X. Mamunnoe odydyenue / X. bpunk, /1.
Puuapnc, M. ®eBepond. — DeKTpoH. 1aH. — | JOTOJIHUTENIbHAS OBC Aiibyke
CII6 : Tlutep, 2017. — 336 c.

5.Ilnac, /. Bannep. Python nist cinoxHbIX 3a7au:
HayKa O JIJAHHBIX ¥ MAllIMHHOE 00y4YeHune . — JIOTIOJTHUTEIbHAS OBbC Aiibykc

Tabnuua 9.1.2 — [lepeyeHb COBpEMEHHBIX MPOPECCUOHAIBHBIX 0a3 TaHHBIX

(CIIBJD)
Ne HaunmenoBanue CIIB/]
1 | Dnexrponnas 6ubnmoreka Grebennikon.ru — www.grebennikon.ru
2 | Hayunas snexkrponnas 6uonuorexka eLIBRARRY — www.elibrary.ru
3 | Hayunas snexkrponnas oudnanoreka KubdepJlenuka — www.cyberleninka.ru
4 | baza manusix [TIOJITIPE/] CnpaBounuku — WwWw.polpred.com
5 | Baza manusix OECD Books, Papers & Statistics na marpopme OECD iLibrary —
www.oecd-ilibrary.org

Tabnuna 9.1.3 — [lepeuens nndopmanmonnbix cupaBouHbix cuctem (MCC)

‘ Ne ‘ Haunmenosanne MCC



https://www.biblio-online.ru/bcode/423120
https://www.biblio-online.ru/bcode/433716
https://www.biblio-online.ru/bcode/434065
http://ibooks.ru/reading.php?short=1&productid=355472
http://ibooks.ru/reading.php?short=1&productid=356721

1 | CopaBounas npaBoBas cucrema Koncynerantllnioc (MHCTaUIMPOBAaHHBIN pecype
CII6I'DY wmm www.consultant.ru)

2 | CnpaBounas npasoBas cuctema «I'APAHT» (unctamumpoBanublii pecype CIIOI DY unun
WWW.garant.ru)

3 | UadopmanmonHo-cnpaBouHas cuctema «Koaekey (MHCTAITUPOBAHHBIN pecypc
CII6I' DY mmm www.kodeks.ru)

DnexrponHas oubauoreunas cucrema BOOK.ru - www.book.ru

DnektponHas 6ubanoreuHas cucrema DbC FOPAMT — www.urait.ru
OnekrporHo-oubmoreunas cucrema SHAHUYM (ZNANIUM) — www.znanium.com

~N| oo b~

OnektponHas 6ubimortexka CII6I" Y- opac.unecon.ru

9.2. MarepuajibHO-TeXHHYeCKOe o0ecneyeHne y4eOHOro nmpouecca

Jlist peanu3anuu TaHHOW NUCLMIUIMHBI UMEIOTCS CHEeMaIbHbIE TTOMEILEHUS
JUISL TIPOBEICHMSI 3aHATHIM JIEKUIMOHHOTO THIIA, 3aHSATUM CEMHHApCKOrO THIIA,
IPYNIOBBIX W WHJIMBHUAYAIbHBIX KOHCYJNbTALMM, TEKYyIIEro KOHTPOIS U
IIPOMEKYTOUHOM aTTeCTALMH, a TAK)KE MOMEIICHUS JJI1 CAMOCTOSITEIbHOU PabOThI.

Tabnuua 9.2.1 — [lepedeHb JUIIEH3MOHHOTO U CBOOOIHO PaCIpOCTPAHIEMOIO
IPOrpaMMHOro o0ecredeHusi, B TOM Yucie oTedecTBeHHOro npoussoactaa (I10)

Ne Haumenosanue 110

1 Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26» utonst 2020 r.)

Microsoft Office Professional (KOHTPAKT Ne 244/20 «26» uronst 2020 1.)

7-Zip (freeware)

Wolfram Mathematica 12 ( Cyomunensuonnsiit qoroBop Ne 328/20 ot 20.08.2020r.)

[S2NIE = RGO RN \N)

Python 3.7.4 (freeware)

Tabnuia 9.2.2 — [lepeuenb yueOHBIX ayIUTOPUH ISl IPOBEACHUST YUCOHBIX
3aHSTUN, OCHAIIIEHHBIX 000PY/IOBAHUEM U TEXHUYECKUMU CPEACTBAMH O0yUECHUS

HaumeHoBaHnmne yueOHbIX ayJUTOPHI, IepeyeHb Aapec (MeCcTONOJI0KEHHE)
000py/10BaAHNS U TEXHUYECKHUX CPEACTB 00y4eHH s y4eOHBIX ayAUTOPHI

Ayn. 2015 JlabopaTopus "JIabopaTopHBIii KOMIUTIEKC". 191023, r. Cankr-IleTepOypr,
Crnenmanu3upoBaHHasi MeOeb 1 000pYyI0BaHHE: yn. Kanan I'puboenona, 30/32,
YueOHas Mmebenb Ha 66 MOCaTOYHBIX MECT, pabouee autep «A», «b», «P»

MECTO TIPETIOaBaTeNs, T0CKA MEIOBasi OJHOCEKITHOHHAS
- 3 WIT., JUIMHHBINA CTOJ - 2 T., Kadenpa - 1 mr., cTyn
u30 - 12 mr., xkamo3su - 3 wr., Komnstotep Intel 15-
7400/16Gb/1Tb/ Buneokapra NVIDIA GeForce GT
710/Monutop DELL S2218H - 20 mT., BectipoBonas
touka goctyna/UNI FI AP PRO/Ubiquiti - 1 mrT.,
WurepaktuBHblii npoektop Epson-EB-455Wi - 1 mir.,
DkpaH ¢ anektponpuBogom ScreenMedia Champion
244x183cm SCM-4304 - 1 mwt., KommyTatop ProCurve
Switch 2626 - 1 wr., Kponmreita noronounsiit PRB-7
Screen Media - 1 ., Mynerumeauiiabiii npoexktop NEC
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http://opac.unecon.ru/

ME402X - 1 wr., [lIxkad TerekoMMyHHUKAaMOHHBIN
HacteHHbli [IMO HIPH-2-6.650 - 1 . HaGopst
JIEMOHCTPAIIMOHHOTO 000PYA0BaHUS B y4eOHO-
HATJSHBIX TOCOOUIT: MyJIbTUMEIUITHBIC TIPUIIOKEHUS K
JICKIIMOHHBIM KypCaM U MPAKTHUECKUM 3aHITHSM,
MHTEPAKTHBHBIC YIeOHO-HATIISATHBIE TIOCOOHS.

10. OCOBEHHOCTHU OCBOEHMUSA JUCHUIIJIMHBI JJ151
HMHBAJIN0B U JINL] C OT'PAHUYEHHBIMHA
BO3MOKHOCTAMHU 310POBbSA

OOyueHue o0y4armmXxcs ¢ OrPaHUYCHHBIMUA BO3MOXHOCTSIMU 37J0POBbS IIPH
HEOOXOJMMOCTH  OCYIIECTBIIAETCS Ha OCHOBE aJalTHPOBAHHOM paboueit
OporpaMmMbl  C  HUCIOJIb30BAHUEM  CIECIHAIBHBIX ~ METOJOB  OOydYeHUs U
JTUIaKTUYECKUX  MaTepUalioB, COCTaBJICHHBIX C  y4eTOM  OcOOeHHOCTel
NCUXO(pU3NYECKOTO Pa3BUTHUS, WHIAUBUAYATbHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0POBbsI TAKUX 00yUaromuxcs (00yJaromnerocs).

B nensx ocBoeHuss y4uyeOHOW MpOrpaMMbl AMCHUIUIMHBI WHBaJUIaMU U
JUIIAMA €  OTPAHUYCHHBIMH  BO3MOXHOCTSMU  37I0pPOBBbSI Y HUBEPCHUTET
o0ecreynBaer:

— JUI UHBAJIUAOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 37J0POBBS
10 3PEHUI0: Pa3MEIICHNE B JOCTYIHBIX I 00yJatOIIUXCsl, SBISIONUXCS CIACTIHIMU
Wik cIa0OBUASMIIMMU, MECTaX W B aJalTHPOBAHHON QopMe CHpaBOYHOMN
uHPOpMAIIMU O paCHUCAaHUM Y4YeOHBIX 3aHATHN; TPUCYTCTBHE aCCHCTEHTA,
OKa3bIBaIOIIETO 00yYaroLeMycsi HEOOXOJUMYIO TOMOIIIb; BBIYCK albTEPHATUBHBIX
dbopMaTOB METOAMYECKUX MATEPUAJIOB (KPYIHBIN MPUGT WiIn ayauodaiibl);

— JUTSI THBAJIUIOB M JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbBSI
0 CITYXY: HaJAJEKAIUMU 3BYKOBBIMH CPEICTBAMU BOCIIPON3BEICHIE HH(POPMAIINH;

— JUTS. UHBAJIMIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSMHU 3/I0POBBS,
UMEIOIINX  HApyIICHUs  OMOPHO-ABUTATEIbHOTO  ammapara:  BO3MOXHOCTh
OeCIpensITCTBEHHOTO JIOCTyIa 00yJYalouxcsa B yUYeOHbIE TOMEIICHNUS, TyaleTHbIC
KOMHATBl M Apyrue moMemieHust kadenpsl, a Takxke MpeOblBaHHE B yKa3aHHBIX
MOMEIIECHUSIX.

OO6yuaronuecs u3 yucia naBanuaoB u juil ¢ OB3 obecrnieueHbl meyaTHBIMU
u  (uIM) DIEKTPOHHBIMM  OOpa3oBaTeIbHBIMM  pecypcamMu B ¢opmax,
aIalITHPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBBSI.

Oo6pazoBaHue 00yYaIOMINXCS C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBBS
MOXXET OBITh OPTaHU30BAaHO KaK COBMECTHO C JPYTMMHU OOYYarolMMHUCA, TaK U B
OTJICJBHBIX TPYNIaX WX B OTAEIbHBIX OPraHUu3aIUsIX.

11.0OH/ OLIEHOYHBIX CPEJCTB /U151 IPOBEJEHUSA TEKY IEN
U MPOMEXXYTOYHOM ATTECTALIUU OBYYAIOIIMXCS MO
JTACOUTIINHE
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@DOHJT OIEHOYHBIX CPEACTB JJIA TPOBEICHUS AaTTECTAlMH YPOBHS
chOpMHUPOBAHHOCTH KOMIMETEHIIMN O0YydYarOmMUXCs MO JUCHUIUIMHE o(opmisieTcs
OTJICTTPHBIM JIOKYMEHTOM U SIBIIAICTCS TPUIOKECHHEM K pabodeil mporpamme
JUCITUTUTIHBI.
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