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1.  HEJb W 3AJAYT JUCHHUTLINHEI

ear  AUCHMIUIMHBI:  TPEJACTAaBUTH  OOydYalOMIMMCS  MOJCIM  COBPEMEHHBIX
HCKYCCTBCHHBIX HEHPOHHBIX CETE, METO/IbI UX O0yUEHUS U CIIOCOOBI TPUMEHEHUS K TPUKIIaTHBIX
3aJa4yaM aHaIn3a JaHHbIX.

3agaun:

o HCCIIeI0BaHME 001acTe MPUMEHEHHS UICKYCCTBEHHBIX HEHPOHHBIX CETEH,

o OCBOEHHE METOJIOB MMOCTPOCHUE APXUTEKTYP HEUPOHHBIX ceTei st 3 PEeKTUBHOTO
pelIeHns MPUKJIaIHbIX 3a/ad,

o OCBOCHHME METOJIOB 00YUEHHUSI HEUPOHHBIX CETEH Pa3IMUYHON CTPYKTYPHI.

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJBbHONI
ITPOI'PAMMBI

Jucuuniuza b1.B.14 «HeilipocereBoil aHann3» OTHOCUTCS K BapuaTUBHOM yacTH biioka 1
SABJISICTCSL  O0s3aTENIBHOW JUIsI OCBOEHHUS OOyYarolmMMCs TIOCJIe BBIOOpa 0O0ydaromuMcs
HaIlpaBJIEHHOCTH (MIPOUIIS) IPOrPAMMBI.

3. INVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA 10 JUCHUITVIMHE

[Tnanupyemblie pe3ynbTaThl 00Y4YEeHUs 10 AUCHUILTUHE, COOTHECEHHBIE C IITAHUPYEMBIMU
pe3yabTaTaMu OCBOSHUsI 00pa30BaTeIbHON MTPOrpaMMBbI MIpECTaBIeHBI B TabmuIe 3.1.

Tabmuma 3.1 — Ilnanupyembie pe3yabTaThl OOyYEHHsI MO JUCIUIUIMHE, COOTHECEHHBIE C
IUIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOSHUS 00pa30BaTeIbHON MPOrpaMMBbl
JTarbl [lnanupyemble  pe3yabTaTbl  OOyYEHUsS/WHIMKATOPHI

KO,Z[ 1 HAMMCHOBAHUEC

(hopMUpOBaHUS |TOCTHKCHUS KOMIETCHITUH
KOMIIETEHIINN BBIITyCKHUKA

KOMHCTCHL{I/Iﬁ (HOKa3aT€J'II/I OCBOCHMHA KOMHCTCHL{I/II/I)

OIIK-3  cmocoOHOCTBIO K
pa3paboTKe aNTOPUTMHUIECCKUX
U TPOTPaMMHBIX PEIICHHNA B
o0macTM  CHUCTEMHOTO  H

NPUKIIATHOTO

IpOrpaMMHUPOBaHHS, Hexommnosumus 2

MaTeMaTHYECKHX, 3HaTh: OCHOBHBIE MOAXOABl K  MPOTPaMMHON
UHGOPMAIMOHHBIX H VpoBeHb 2 peaiM3anyy Mojelieii HeHpOHHBIX ceTe U chepy ux
MMUTAITHOHHBIX MoOJeIeH, (yr1yGrieHHb1if) npumenenus 32(11) (OHI§-3)

CO3JIaHUI0 HMH(OPMAIIMOHHBIX (OTTK-3)-1 YMeTh: TPUMEHSTh HEHPOHHBIE CETH K PELICHUIO
pPeCYpCoB TJIO0AIBHBIX CETEH, npodeccruonansueix 3agad Y2(I) (OITK-3)
00pa3oBaTeIbHOTO KOHTEHTA, Bnamers:  COBpeMEHHBIMH  HHCTPYMEHTaJIbHBIMH
OpUKIagHbBIX — 0a3  JaHHBIX, cpenctBamMu HelipoceteBoro ananm3a B2(II) (OITK-3)

TECTOB u CpEeICTB
TCCTUPOBAHUA CHUCTEM u
CpPEeICTB Ha  COOTBETCTBHE
CTaHIApTaM M  HCXOJIHBIM
TpeOOBAHMUSIM

Jlexomrmo3uius 8

3HaTh: OCHOBHBIC ONPEACICHUS U IPUHIIMUITBI
MOCTPOEHUSI HEMPOCETEBBIX MOJIENIEH, OCHOBHBIE
IK-2 CTPYKTYPBI HEUPOHHBIX CETEH, METOIbI O0yUCHHUS U
cdepsr ux npumenenus 3(VII) (ITK-2)

YMeTh: pemarh 3a1a4d BEIUUCIUTEIBHOTO XapaKkTepa
C TIOMOIIIBI0 KOMITBIOTEPHBIX CPEICTB U CTPOHUTH

TIK-2 CITOCOOHOCTHIO
MMOHUMATh, COBEPIIICHCTBOBATH
U TPUMEHSTh COBPEMCHHBIH
MaTeMaTUYEeCKHUH armapar
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JTarnbl [lnanupyemble  pe3ydbTaThl  OOy4YCHMS/WHAWKATOPHI
(OopMUPOBAHUS |TOCTHXKCHHS KOMIIETCHITHIA
KOMIIETCHIMH  |(IToKa3aTeiIy 0CBOCHHUS] KOMIECTEHIIHH)

KO,I[ 1 HAUMCHOBAHUEC
KOMIICTCHIIMU BBIITYCKHUKA

HEWPOCETEeBbIC MOJICIH ISl PEILICHNUS TPUKIIATHBIX
3amau Y(VIID) (TIK-2)

BiiageTb: HaBBIKAMH HOCTPOCHHS U 00yUYCHHS
HEWPOHHBIX CETEH ISl pelIeHHs 3a/1a9 B
npodeccuonanbHoi aestensHoctr B(VIII) (ITK-2)

4. OBBEM U CTPYKTYPA JUCIIUIIVIMHBI

TpynoeMKOCTh AUCIUIUIMHBI COCTaBIsET 4 3aueTHbIe eaquHuLbl, 144 yaca, u3 KOTopbIx 36
YaCOB CaMOCTOATEIbHON PabOThl 00YUar0IIerocsi OTBOJUTCS HA MOATOTOBKY M 3alIUTy SK3aMEHA.

dopma NpOMEKyTOYHON aTTECTALUU: FK3aMEH B / CEMECTPE.

Pacnipenenenue ¢ponma BpeMeHH 10 TeMaM JUCITUTIIMHBI PECTaBIeHO B Tabmuie 4.1.

Tabmuma 4.1 — Pacnipenenenne ¢hoHga BpeMEHHU MO TeMaM JAMCIUIUIMHBI (04Has (hopma
oOydeHus)

O0BEM OUCIUILTHHEI
(ak. gacwI)
Howmep u HanMeHOBaHHE TEM Konraxrras
abota
3JIT | 113 | JIP CPO
1 2 3 4 5

Tema 1. OcHOBHBIEC MOHATHUSA, 33/1a4U U METOJbI HEUPOCETEBOTO 5 ) ) 8
aHanam3a. BeIOOp apXUTEKTyphl HEHPOHHOM CeTH
Tema 2. MeTtoabl 00y4eHHUsS HSUPOHHBIX CETCH. AJTOPUTM 00paTHOTO 6 10 i 2%
pactupoCTpaHEHUsI OIIHOKH
Telvvla 3. Metoa ciay4yaiHbIX OTKJIFOUEHUH HEHPOHOB U PEryJspr3anys B 6 10 ) o4
HEHPOHHBIX CETIX
Tema 4 CBepTOUHbIC HEHPOHHBIC CETH 4 6 - 16
Tema 5. PekyppeHTHbIE HEUPOHHBIE CETU U CETH KPATKOCPOUHOM 4 6 ) 16
aMSITH

Bcero mo qucuuninne: | 22 32 90

*3JIT — 3aHATHS JIEKUUOHHOTO THIIA, [13 — BCe BUIBI 3aHITUI CEMUHAPCKOTO THIA, KPOME Ja00paTOpHBIX
pabor, JIP — maboparopasie pabotsr, CPO — camocTosTepHas paboTa 00yJaromerocs

S. COJEPKAHUE PA3JIEJIOB U TEM JUCHHUIIVINHBI

Tema 1. OcHOBHbBIE TOHSATHSA, 32/1a4H U MeTOAbI HelipoceTeBOro anaausa. Boioop
apXUTEKTYPbI HEHPOHHOM ceTH

IToctaHoBka 3amaun  pacno3HaBaHMs 00pa3oB. IIpeAmnochiIkM  BO3HUKHOBEHHUS
UCKYCCTBCHHBIX HEHUPOHHBIX ceTed. llonsaTue HelipoHa. Mojenb MCKYCCTBEHHOI'O HEHpOHA.
Oynknus aktuanuu. [IpeacraBieHre HEHPOHHBIX CETEH C TTOMOIIBIO HAINpaBIEHHBIX TpadoB.
Apxutektypa HelpoHHOH cetu. IlpaBuno Xe66a. OOyuenue c¢ yuutenem. OOyueHue c
nogkpemenueM. OOyuenue ©Oe3 yuurensd. [IpencraBineHue JOrMUECKUX oOmepanuii B BUAE
HEHUPOHHOU CETH.

Tema 2. Metoabl o0y4eHHs] HEHPOHHBIX ceTeil. AJITOPUTM OOpPaTHOrO
pacnpocTpaHeHusi OIUOKHU

IToctanoBka onTUMHU3AIMOHHON 3anaud. [IuddepennupoBanrue Ha rpade BBIYHCICHUM.
Nuunmanuzamnust BecoB. MeTon rpaaueHTHOro cmycka. [Ipom3BomHas KOMMO3UIMHA (YHKITHA.
CroxacTU4yecKHil TpaJiuEHTHBIM CIyCK B 00y4E€HUHM MCKYCCTBEHHBIX HEHpPOHHBIX ceTeil. [Ipsmoe
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pacrpocTpaHeHHe OMIMOKU. AJNTOpPUTM OOPAaTHOTO pacmpocTpaHeHus omuoOku. [loHsTHE 2MOXU.
Bri6op mara oOyuenus. Ilonsitue munu-6atda. [Ipobnema mapanuua anroputma. MeTonsl ¢
HaKOIUIEHUEM UMITyJibca. MeToJ ananTUBHOrO TpaaueHTHoOro cmycka. Meronx RMSProp.
OOyueHne HCKYCCTBEHHOW HEWPOHHOM CETH ONTHMHU3AIIMOHHBIM aaroputMoM Adam.

Tema 3. Metoz ciy4aifHbIX OTK/JII0YEHHI HEHPOHOB U Pery/spu3anusi B HeHPOHHBIX
ceTsAx

[Tpobnema nepeoOyueHuss HEMPOHHBIX ceTell. MeTo/ ClTydailHbIX OTKIIIOUEHHH HEHPOHOB
JUIS TIOBBIIIICHUST 00o0OMmIaromed CrnocoOHOCTH ceTH. BeposATHOCTh OTKIIIOYCHHUS HEUPOHOB.
AncamOnp HeiponHbix cereil. [lpenckazanust ancamOns HelpoHHBIX cereil. OOpaTHbBIM MeTox
CIIyYalHBIX OTKJIFOYEHU HEHPOHOB.

bary-Hopmanuzauusa. OrpanndeHne napaMeTpoB ceTu. IIpuMeHenne Meroaa ciry4aiHbIX
OTKJIIOUEHUH HEUpOoHOB ¢ L2-perymspuszanueid. YCKOPSIONUH MHOXHUTENb. D(PdeKTHBHAS
CKOpPOCTh O0YYEHHSI.

Tema 4. CBepTOYHbIC HEliPOHHBIE CETH

KommprorepHoe 3penne. Kananbl B n3o0paxenuu. Kapra npusnakos. [lorsTue cBepTKHu.
Omnepanust cyoauckperusanuu. CBepTOYHbIE HEWPOHHBIE CETH Ui 3aJaud Paclo3HaBaHUs
pykonucHsIx 1udp. Beibop ¢yHkumu aktuBanuu. COBpeMEHHbIE CBEPTOUYHBIE APXUTEKTYPBHI.
I'myOokoe ocrarouHoe oOyuenue. IllymomnomaBnsiommii aBTOKOAMPOBIIMK. Pa3pexxeHHbIe
ABTOKOJIHPOBILUKH.

Tema 5. PekyppeHTHbIe HeHPOHHbIE CETH U CETH KPATKOCPOYHOMH MaAMSATH

OO6nacTi MpUMEHEHHUS PEKYPPEHTHBIX HEUPOHHBIX ceTel. OCHOBHBIE apPXHUTEKTYPHI
PEKYPPEHTHBIX HEHPOHHBIX ceTel. PactipocTpanenre ommOKy B peKyppEHTHON HEHPOHHOMN CETH.
[Ipobnema 3aryxarmmux rpaaueHTOB. /[ByHampaBiIeHHBIE PEKYPPEHTHBIC CETH. APXHUTEKTypa
Long Short-Term Memory (LSTM). Buzasr y3mos B LSTM. 3a6siBaromuii y3en. Mozaens Gated
Recurrent Unit (GRU). S3pikoBoe MOAEIMpPOBaHHE C MOMOLIBIO PEKYPPEHTHBIX HEHPOHHBIX
ceTeil.

6. SAHATHUA CEMUHAPCKOI'O THUITIA

Ta6mmma 6.1 — [Ipaktuueckue 3ausatus/ CeMuHapckue 3auatus / JlabopaTopHbie pabOThI

Bup zanstus /

No TeMBbI Tema 3augaTus
O11€HOYHOE CPEJICTBO

1 2 3

3ansarue 1. Iloctpoenue npocreieil HEUPOHHOM CETH [T peIIeHUs
3ama4yn OuHapHo# kinaccudukaryu. O0y4UeHne HEHPOHHOM CeTH

METO/IaMU IPAJUEHTHOTO CIIyCKa ¥ CTOXaCTUYECKOI'0 IPaJUEHTHOIO [13: PacuerHo-
CITyCKa. rpaguueckas pabora,
2 3ansarue 2. IlocTpoeHne IByXCIONHON HEMPOHHOM CeTH s pelIeHus Hoxnan
3a1aun Kinaccudukauy Ha K HemepeceKarommxcs Kiaccos. Beioop KTNel IlpakTudeckoe
(dynkiuy aktuBanud. OOydeHue IBYyXCAOMHOW HEHPOHHOM ceTh 3ajanue 1

MCTOAOM I'paIUCHTHOI'O CITyCKa I10 MHHH-OaTUaM. Peanmaulxm METOda
AJAIITUBHOT'O I'PaAMCHTHOI'O CITYCKa.




3ansTue 3. [IpuMeHeHre 0OPaTHOTO METO1a CITYYaHHBIX OTKITFOYCHHIMA
HEWPOHOB B 3a/1aue KilacCupUKay Ha K HenmepeceKaromuxcs KI1accoB.
CpaBHeHHE KPUBBIX O0YUYEHHUS C yUaCTHEM BCEX HEHPOHOB CETH U €

3 UCKJII0YCHUEM HEHPOHOB Ha KayKJOM Illare 00y4eHHsl.

3anstue 4. Beioa ¢popmynsl 00yuenus ¢ L2-perynspuszanneii.
[IpumeHenne MeToa CIy4aiiHBIX OTKIIOUYEHHH HEMPOHOB ¢ L2-
peryisipuzanueil. CpaBHEHHE KauecTBa pe3yIbTaToB.

I13: PacueTtHo-
rpaguueckas padbora

3ansarue 5. IlocTpoeHne cBepTOUHON HEHPOHHOU CETH [T 33a4H
pacno3HaBaHUs PyKONHUCHBIX H(p. BeiOop apxutekTypsl u GyHKIMN
akTuBaimu. CpaBHEHHE Ka4eCTBa KJIACCU(HUKALNH CETH C Ka4eCTBOM,
4 MOJYYEHHBIM C J00ABICHUEM PETYIISPU3ALIH.

3ansTue 6. [lpuMeHeHne IyMOTOAaBISIOINX aBTOKOTUPOBILUKOB IS
yIy4IIeHUs] KauecTBa MpecKa3anuil. Busyanusamus norydeHHbIX
pE3yIIBTATOB.

I13: PacuetHo-
rpaduyeckas padoTa
KTNe2 IlpakTudeckoe

3a71aHue 2

3anstue 7. 3BneueHue npu3HakoB U3 TeKcToB. [locTpoenue cetu
LSTM mist 3ama4unt MPOCTABICHUS METOK K TEKCTOBBIM JIOKYMEHTAM.
OreHKa Ka4ecTBa MOTYyIYESHHON MOJICITH. I13: PacueTHo-
3anstue 8. [lpumenenne mogenu GRU k 3amade npocTaBieHUst METOK K| rpaduueckas padborta
TEKCTOBBIM JI0KyMeHTaM. CpaBHEHHUE MOyYSHHBIX PE3YIbTaTOB C
pe3ylibTaTaMH, MOJYUYSHHBIMU Mozebio LSTM.

*[13 — mpakTrueckue 3ausTwsi, C3 — cemuHapckue 3ausatus, JIP — mabopaTtopHbie paboThI
7. METOANUYECKHUE YKA3ZAHUS IJISA OBYYAROIIINXCA
7.1. MeToanuyeckue yKkazaHus J1Js 00y4aromerocs no 0CBOCHUI0 U CHUIINHbI

Jlist hopMHUpPOBaHKS YETKOTO MPECTABICHUS 00 00beMe U XapakTepe 3HAHUN U YMEHUH,
KOTOPBIMH HAJI0 OYJIET OBIAJETh MO NUCIUIUIMHE B CAMOM Hadase yueOHOTo Kypca 00yJaromuncs
JOJI’KEH 03HAKOMUTHCS € Y4eOHO-METOANYECKOM TOKYyMEHTAIUEH:

- paboyeil mporpamMmol IUCHUIUIMHBL C HENSIMH M 33JadyaMi JAUCLMILIUHBI, €€
CBSI3SIMH C IPYTUMU TUCIUTUTMHAMU 00pa30BaTeIbHON MPOTpaMMBI, IIEPEYHEM 3HAHUN H YMECHHUI,
KOTOPBIMHU B ITPOLIECCE OCBOCHUS TUCHUIUIMHBI I0JKEH BIIaJeTh 00yJarouuiics,

- MOPSAIKOM IPOBENIEHUSI TEKYLIEr0 KOHTPOJS YCHEBAEMOCTH U IPOMEKYTOUYHOM
aTTecTalluu;

- rpauKOM KOHCYJIbTAlLU pernoaaBateneil Kapeapsl.

CucremaTdeckoe BBHITIOTHEHHE Y4eOHOW pabOThl Ha 3aHATHUAX JIEKIIMOHHBIX U
CEMHHApPCKUX THIIOB, a TaKXXE BBIIIOJHEHUE CaMOCTOSTEIbHOW pabOThl MO3BOJMT YCIEUIHO
OCBOUTH JUCIHILTUHY.

B npouiecce ocBoeHUs AUCHUIIIIMHBI 00yYalOIIUMCS CIIEIYET:

- CIIylIaTh, KOHCIIEKTUPOBAThH U3JIaraeMblii MpernojaBaTesieM MaTepua,

- CTaBUTh, 00CYX/1aTh aKTyaJlbHbIE MPOOJIEMBbI Kypca, ObITh aKTUBHBIM Ha 3aHATHSX;

- 3aJaBaTh IMPENOAABATENI0 YTOYHSIOIIME BOMPOCHl C ILENbI0  YSICHEHUS
TEOPETUUYECKUX MTOJOKECHUM;

— BBITIOJTHSATH 33/I1aHUS IPAKTHYECKUX 3aHATHI MTOJIHOCTHIO U YCTAHOBJICHHBIE CPOKH.

[Ipy 3aTpyqHeHHSIX B BOCIPUSTUM MaTepuaia cleqyeT OOpaTUThCS K OCHOBHBIM
JUTEpaTypHBIM HCTOYHWKAaM. Ecimu pa3oOparbcs B Marepualie HE YOalloch, TO OOpaTUTCS K
JexTopy (Mo rpaguKy ero KOHCyJNbTalUN) WM K MPENoJaBaTeIl0 Ha 3aHATUSAX CEMHUHApPCKOIo
THUTIA.

OOyuaromumcsi, TPOMYCTUBIIMM 3aHATHS (HE3aBUCHUMO OT TPHYMH), HE HMEIOIINM
MUCHPMEHHOTO PEIICHUs 3a7ad WM He MOATOTOBUBIIMMCS K TaHHOMY 3aHSATHUIO, PEKOMEHYeTCs
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HE ITO3XKE, YEM B 2- HCI[CJ'IBHHﬁ CPOK ABHUTHCA HAa KOHCYJIbTAIIUIO K IIPEIOAABATCIIIO U OTYUTATHCA
10 TEMC.

7.2. Opranusanusi CaMOCTOAITEIbHON padoThI

ITon camocrosiTensHOW pabOTOM OO0ydYaroMXCs TOHUMAeTCs IUlaHupyemas pabora
o0ydJarommxcs, HampaBJeHHAs Ha (GOPMUPOBAHNE YKa3aHHBIX KOMIIETCHIUH, BBIIONHSAEMAs BO
BHEAYJUTOPHOE BpeMs 10 3aJlaHUI0 U IIPU METOAMYECKOM PYKOBOJICTBE IpenoaaBares, 0e3 ero
HETIOCPECTBEHHOTO y4acTHsl.

Metoanyeckoe obecrieueHue CaMOCTOATENIbHOM padOThl IPU HATMYUH 00yUYaIOIIUXCS JTHIL
C OrpaHHWYCHHBIMH BO3MOXKHOCTSIMH TIpEICTaBIsieTcss B (OpMax, aJanTHPOBAaHHBIX K
OTPAaHUYEHUSAM HX 3T0POBBSI.

Bunasl camoctosTensHON pabOThI IO AUCHUILIMHE MTPECTaBIeHbI B Tabmue 7.2.1.

Tabmuia 7.2.1 — Opranu3zaius caMmOCTOSITEILHOW paboThl 00y4Ya0IIErocs

Ne .
Bun camocrosiTenbHON paOOTHI
TEMBI
1 2

1 |M3y4eHue nuTepatypsl IO HEHPOCETEBOMY aHAIIU3Y.

CaMOCTOsTEIIEHOE 3aJJaHUE: IOCTPOCHUE U 00YUYCHUE MOJICIIA HEHPOHHOM CeTH JUIs 3a1a4u
ounapnoii kiraccudukanuu B Wolfram Mathematica. Ber6op onTHMaibHOM apXUTEKTYPHI.

2 |[Toctpoenne Momeny ABYXCIIONHOM HEHPOHHON CETH IS PEIIEHNMS 3a1aun Kiaccudukannu Ha K
HernepeceKarmuxcs kiaccoB. O0ydeHue ceTH METOAOM aIallTHBHOIO TPAJMCHTHOIO CITyCKa.
[ToaroToBka K SK3aMEHY.

CaMocCTosITeNIbHOE 3a/IaHKe: TPUMEHEHHE 00PaTHOTO METO/Ia CIIYYAMHBIX OTKIFOYEHHI HEHPOHOB
3 |B3amaue knaccubpukarmy Ha K Henepecekaromuxcs kiaaccos B Wolfram Mathematica. O6yuenue
HelipoHHOU cetH ¢ L2-perymnspusaiueii. CpaBHEHHE KPUBBIX 00y4eHust. IT0roToBKa K 5K3aMeHY.

CamMocTosTeNbHOE 3a/JaHUe: TOCTPOCHUE CBEPTOYHOM HEHPOHHOM ceTH JIs 3aa4u

4 |PAcTIO3HABAHMS PYKOTHCHBIX udp B Python. Tlpumenenne perynsapusanun. [IpumMenenne
IITyMOIIOAABJISIOITNX aBTOKOAMPOBITUKOB TS YIIYUIICHUS KadecTBa mpeacka3anuid. [loaroToka
DK3aMEHY.

CaMOCTOsTENIEHOE 3aJIJaHKE: IOCTPOCHNE PEKYPPEHTHBIX HEHPOHHBIX CETEH JUIS 3a1a4u
5 |mpocraBieHust METOK K TEKCTOBBIM mokymeHTaM B Python. Cpasrenue momenu LSTM ¢ Mozenio
GRU. IloaroTroBka k 3k3aMeHy.

Kaxnerit Bug CPO, ykazannbii B Tabmmme 7.2.1 oOecriedeH METOIUYECKHUMHU
MaTepHalaMH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'H

B mpenopgaBanum nucuunumHbl - «HelipocereBoil  aHanmm3»  UCHOJB3YKOTCS KAk
TpaJWLMOHHBbIE 00pa3oBaTelIbHbIE TEXHOJIOTMH, TaK M TEXHOJIOTMH, IpEeayCcMaTpUBaIOIINe
AKTHUBHBIE ¥ HHTEPAKTUBHBIC METO/IbI OOYUICHHSI.

Bce mnpakTthueckue 3aHATUS MPOBOAATCS B KOMIIBIOTEpHOUW aynutopuu B (opme
BBITIOJTHEHUS pacueTHO-rpaduecKux 3aaaHuii. AKTUBHO HCTIOB3YIOTCS 00CYKICHUS BapHAHTOB
MTOCTaHOBKH 3a/1a4, METOJIOB PEIICHUS], BO3MOXHBIX IOJIXO0/I0B K MX KOMIIBIOTEPHOU pean3alny.
CoBmecTHO ¢ OOydaromIMMHCS pa3padaThIBaeTCs MOLIATOBBIN IUIAH PEIICHUS MOCTaBICHHOU
3amaun. Pemenune 3K (nHIuBHayanpHOE 3aaHUE, BHIMOTHIEMOE HA KOMITBIOTEPE) peaTnu3yeTcs
cpeacreamu Wolfram Mathematica u Python.

[IpoBoauTcs o0cy:xIeHUE aJleKBaTHOCTH BapHAHTOB MOJIy4eHHOro pemeHus. [Iposoaurcs
COBMECTHOE OOCYXKJICHHE KOPPEKTHOCTH M BO3MOXHOCTH NPHUMEHEHHUS METOoAa K JApyruM
MPaKTUYECKUM 3aa4aM.






9. PECYPCHOE OBECIIEYEHHUE JUCHUIIVIMHbI

9.1. YuyeOHO-MeTOAMYeCKOe U HH(POPMALMOHHOE 00ecniedeHHe TN CIUTIIHHBI

Taomauua 9.1.1 — Y4eOHO-METOAUUECKOE 00eCIICUEHUE TUCIIUILINHBI

M3parensctBo FOpaiit, 2019. — 278 c.

bubnmorpaduueckoe onvcanue OcHOBHas/ KunroobdecneueHHOCTD
u3/1aHus (aBTOp, JIOTIOJTHUTEBH Kon-Bo. | DAEKTpOHHBI
3arjaBue, BUJ, MECTO U TOJI U3/IaHUs, A5 ITEPATVDA & pecypesl
KOJL. CTP.) patyp 9K3. B
ouoI.
CIIeI'oy

1.becemepthsiii . A. Cructembl HCKYCCTBEHHOTO OCHOBHasI
WHTEIJIEKTa : y4eOHoe mocobue . — 2-¢ u3l., _ SEC IObaiit
ycrp. W Jom. — OJIEKTPOH. JaH. — M. 2% DAt
M3parensctBo FOpaiit, 2019. — 157 c.
2.bpunk X. MammunaHoe oOyuenne / X. bpunk, /1. OCHOBHast
Puuapnc, M. ®@eBepoind. — DAEKTpOH. JaH. — - OBC Aiibyke
CII6 : ITutep, 2017. — 336 c.
3.Ilnac, [Ix. Banaep. Python anst cioxHbIX 3ama4: OCHOBHast
HayKa O JaHHBIX M MAaIlMHHOE OOyYeHHEe . — - OBbC Aiibykc
OnexTpoH. gaH. — CII6: [utep, 2018. — 576 c.
4.beccmepTHBIN N.A. NHTemekTyanbHbIe |TOMOJHUATEIbHAS -
CHUCTeMBbl : yuyeOHUK u mnpaktukym / HW.A. ObC Opaiit
beccmepthbiii,  A.b. HyrymanoBa,  A.B.
[lnatoHOB. — DNekTpoH. JaH. — M.
N3natensctBo FOpaiit, 2019. — 243 c.
5.HoBukoB O.A. CumBosnueckuii [1OMOTHATCIRHA B ObC Opaiit
MCKYCCTBCHHBI HHTEJUIEKT: MaTeMaTh4YecKue
OCHOBBI TPEACTABICHUS 3HAHUW  : YydeOHOe
mocobue . — DOnekTpoH. maH. — M.

Tabmuua 9.1.2 — IlepeueHb coBpeMeHHbBIX podeccnoHanbibIX 0a3 nanubix (CITIB/)

No HanmenoBanue CIIB]],

DnekTponHas oubanorexa Grebennikon.ru — www.grebennikon.ru

Hayunas snextponnas 6ubanoreka ELIBRARRY — www.elibrary.ru

Hayunas snextponHas 6ubanoreka KubepJlennka — www.cyberleninka.ru

baza nanubix [TOJITTPEJ] CnpaBoununku — Www.polpred.com

OB |WIN|F-

baza nanusix OECD Books, Papers
Statistics na mardopme OECD iLibrary — www.oecd-ilibrary.org

Tabmuua 9.1.3 — Ilepeuens uHdopmaloHHbIX cpaBouHbIX cucteM (MCC)

No Haumenosanue UCC

ecype CII6I'DY wmm www.consultant.ru)

1 [CnpaBouHas npaBoBast cucrema KoncynbrantlIitroc (MHCTAILTTUPOBAHHBIN

ecype CII6I'DY wmm www.garant.ru)

2 CropaBouHast npaBoBast cucrema «"APAHT» (MHCTAITUPOBAHHBIN

ecype CITI6I'DY mmm www.kodeks.ru)

3 [MHbOopManIOHHO-CITPaBOYHAS cucreMa «Kogeke» (MHCTAITUPOBAHHBINA

4 Dnextponnas oubnmoreuynas cucrema BOOK .ru - www.book.ru
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https://www.urait.ru/bcode/444083
http://ibooks.ru/reading.php?short=1&productid=355472
http://ibooks.ru/reading.php?short=1&productid=356721
https://www.urait.ru/bcode/433716
https://biblio-online.ru/book/01E78622-B773-43C9-A583-91B73B00F44D?utm_campaign=rpd&utm_source=web&utm_content=947536afc8f80f06b90f9c5972c145cb
https://biblio-online.ru/book/01E78622-B773-43C9-A583-91B73B00F44D?utm_campaign=rpd&utm_source=web&utm_content=947536afc8f80f06b90f9c5972c145cb
https://biblio-online.ru/book/01E78622-B773-43C9-A583-91B73B00F44D?utm_campaign=rpd&utm_source=web&utm_content=947536afc8f80f06b90f9c5972c145cb
https://biblio-online.ru/book/01E78622-B773-43C9-A583-91B73B00F44D?utm_campaign=rpd&utm_source=web&utm_content=947536afc8f80f06b90f9c5972c145cb
https://biblio-online.ru/book/01E78622-B773-43C9-A583-91B73B00F44D?utm_campaign=rpd&utm_source=web&utm_content=947536afc8f80f06b90f9c5972c145cb
https://www.urait.ru/bcode/434065

5 [rexrponnas 6ubmmoreunas cucrema D5C FOPANUT — www.urait.ru
Dnekrponno-oubroTeuHas cuctema SHAHUYM (ZNANIUM) — www.znanium.com

DnexkrponHas 6udimotexka CII6I" Y- opac.unecon.ru

9.2. MarepuajJbHO-TeXHHYECKOe o0ecnieueHne yueOHOro npouecca

Jig peanuzauuyd JaHHOW AMCHMIUIMHBI HMEIOTCS CHEIHalIbHbIEe TOMEIIEeHUs IS
MPOBEJCHUS 3aHATUN JIGKIIMOHHOTO THIA, 3aHITHA CEMHUHApPCKOTO THIIA, TPYMNIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluy, a TaKKe
MOMEILEHUS JJIsi CAMOCTOSITENIbHON paOOTHI.

Ta6mmma 9.2.1 — [lepeuens nporpammuoro obecrneuenus (I10)

Ne Haumenopanue 110
11/T1
1 Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26» wuronst 2020 1)
2 Microsoft Office Professional (KOHTPAKT No 244/20 «26» utonst 2020 1)
3 7-Zip (freeware)
4 Wolfram Mathematica 12 ( Cyoaunensuonnsiii jorosop Ne 328/20 ot 20.08.2020r.)
5 Python 3.7.4 (freeware)

10 O COBEHHOCTHU OCBOEHHUs JUCHUIIVIMHBI AJ151 UHBAJIMAOB N
JIML C O'PAHUYEHHbBIMH BO3MOXHOCTAMMU 310POBbA

OOydeHnue OOy4YarOmMXCsS C OrPaHUYCHHBIMH BO3MOXHOCTSIMH  3JIOPOBBSL  TIPH
HEOOXOJMMOCTH OCYIIECTBIISIETCS HAa OCHOBE aJanTHPOBAaHHOW pabouell mporpammbl ¢
UCTIOJIP30BAHUEM  CHCIHAJIbHBIX METOJOB OOYYEeHHS H JUIAKTHYECKUX MaTepHalioB,
COCTaBJIEHHBIX C YY€TOM OCOOCHHOCTEH MCUXO(PHU3UUECKOTO PA3BUTHUSA, WHIMBHYaJIbHBIX
BO3MOJKHOCTEH M COCTOSIHUSI 37J0POBBS TAKMX 00ydaromuxcs (00ydaromnerocs).

B oeaxX OCBOCHUA yqe6H01‘/’I nporpamMmbl JUCHUIINIMHBI HWHBAJIWAAMHU W JIMIIaMU C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3JIOPOBbSI Y HUBEPCHTET 00CCIICUHBACT:

- AJI1 UHBAJIMAOB U JIUI[ C OTPaHUYCHHBIMH BO3MOXKHOCTAMU 3JO0POBbA 11O 3pCHUTO:
pa3MelneHne B JOCTYIHBIX ISl OOYYaIOIIUXCsl, SBIISIONIMXCS CICTBIMUA I CIa00BHISAIIMMHY,
MecTax U B aalTUPOBAHHOM (popmMe cripaBOYHOM HH(OPMAIIMK O PACTUCAHUN YUEOHBIX 3aHATHIA;
NPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO OOYyYaromeMycs HEOOXOAMMYIO IMOMOIIb; BBITYCK
QIbTEPHATUBHBIX (DOPMATOB METOAMYECKHX MAaTepPHAIOB (KpyHnHBIN mpudT mim ayanodaiinsl);

- JUTST MHBAJIMJIOB M JIUIl C OTPAHMYCHHBIMH BO3MO)XHOCTSIMU 3/IOPOBBS TIO CITYXY:
Ha/JIeXKANMMHU 3BYKOBBIMH CPEACTBAMH BOCIIPOU3BEICHNE HH(OPMAIINH;

- JUTSE MHBAJIUJIOB U JIAI C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI, MMEIOIINX
HapyLIEHUsI OTMOPHO-JIBUTATEILHOTO alnapaTa: BO3MOXKHOCTH OECHpPEIsSTCTBEHHOTO OCTYTIa
o0yJaromuxcst B y4eOHbIC TOMEIICHUS, TyaJeTHbIE KOMHATBI U IPYTHE TIOMEIIeHHs Kadeapsl, a
TaKXeE HPGGBIBaHI/Ie B YKA3aHHBIX TOMCIICHUSAX.

O0pa3zoBanne 00yUaIOMIMXCSI C OTPAHUICHHBIMH BO3MOKHOCTSIMH 3[I0OPOBbSI MOKET OBITh
OpTraHru30BaHO KaK COBMCCTHO C APYTMMHU OGy‘-I&IOH.[I/IMI/IC}I, TaK U B OTACIIbHBIX I'PpyIlax WJId B
OTIENbHBIX OpPTraHU3aIHsIX.

11.  ®OHJ OLEHOYHBIX CPEJCTB ]ISl IPOBEJEHHMSA TEKYLIEI ¥
MMPOMEKYTOYHOI ATTECTAIIAN OBYYAIOIINXCS MO TAUCHUTLIAHE

@oH/T OLIEHOYHBIX CPEACTB JUIsl MPOBEACHUS aTTECTAllMH YPOBHS CHOPMHUPOBAHHOCTH

KOMITETCHIIMHN 00Yy4aromnXCsl 10 TUCIHUIUIMHE OPOPMIISETCS OTAETBHBIM JOKYMEHTOM U SIBJISICTCS
MPIIOKEHHEM K pabouel mporpaMMe JUCIUTIITTHBL.
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