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1. HEJIb OCBOEHUA JUCHUITJINHBI

Lensto ocBoeHus qucUIUIMHBI « HelipoHHbIE CETH 1 MAaIIMHHOE O0y4YEHHE» SIBISETCS
NOJyYeHHEe U NPUMEHEHHE CTYACHTAaMU 3HaHWW, YMEHHI, HaBBIKOB B 00JacTH aHalu3a
OONBIIMX JAHHBIX W LIU(POBH3AIMM € NPUMEHEHHEM MAaIIMHHOIO OO0y4YeHHs U
MCKYCCTBEHHOI0 MHTEIIEKTa. MI3yueHue cTpyKTyphl NOCTPOEHUs U 3P PEKTUBHOIO 00yUEHUs
HEHPOHHBIX CETEH TMO3BOJIAT CTYACHTAM IIOHATH OCHOBHBIE IPUHLMUIIBI MAaIIMHHOIO

00yueHus.
Mamunnoe obyuenue (Machine Learning — ML) — pasgen McKyccTBEHHOTO
untemiekta (Artificial Intelligence — Al), akTUBHO NpuMeHsOUIMNCS Ha MpakThke. Bo

MHOTHX TMPaKTHYCCKUX MPUMEHEHUAX Al Juisi KOHKpETHBIX 3ajad, 4Yalle BCEro MMeeTcs B
BHUTy UMeHHO ML.

Jlns nmoarotoBku maHHbIX (Data Mining) u ananusa Gonbinux gaHHbix (Big Data)
4acTo MpHMEHseTcss Hayka o maHHbix (Data Science), omHako mpu COBPEeMEHHOM YpPOBHE
pasButus ML, Bce B 00JIbIlIel CTEIEHU 3TO CTAHOBUTCS JTOCTYITHBIM Jij1st Al

[lonyuyenHble 3HaHUS B OyyIlEeM CTyJI€HTaM MOTPeOyrOTCs AJisi OM3HEC aHAJTUTHKY, a
TaKXe MpH pa3paboTKe U BHEAPEHUH MTPOEKTOB WU JUIsl POBEACHHSI SKCIIEPTU3BI IIPOEKTOB.

CryneHnraMm npeayaraeTcst:

J U3YYUTh OCHOBHBIE MOHATHS O CTPYKTYpe HOCTpPOEHUS U 3PPEKTUBHOTO
o0y4eHHsT HEHMpPOHHBIX CeTed M HUX POJb B AJITOPUTMAX MAIIMHHOIO OOy4YEeHHs, a TaKKe
METObl aHaju3a OOJbIIMX JaHHBIX C TPUMEHEHHEM MPUMEHEHHE MCKYCCTBEHHOIO
UHTEIJIEKTA,;

o IpUMEpHl pelleHus psija 3afad Mo aHaau3y OOJIBIIMX JaHHBIX Ha OCHOBE
MAaIIMHHOTO 00YYEeHHsI C UCTIOIb30BaHUEM IIporpaMMHoro obdecreuenust Python, R u ap;

o COBpPEMEHHBIE METOJIbI 00pa0OTKM M aHadu3a OOJBIINX JAaHHBIX HAa OCHOBE
MAaIIMHHOTO 00Yy4EHHUs! U HCKYCCTBEHHOT'O MHTEJUIEKTA C IPUMEHEHHEM HEHPOHHBIX CeTeil;

o NPUMEHEHHE HCKYCCTBEHHOTO WHTEIUIEKTa W MAalIMHHOTO OOyYeHHus mpu
pelIeHNH SKOHOMHYECKHUX 3a/]1a4 U MYyTSX NOBBIIEHUS 3P PEKTUBHOCTU NPOEKTOB Ojarogapst
NPUMEHEHHIO METO/I0B aHalin3a OOIBIINX JaHHbIX.

2. TPEBOBAHMUA K PE3YJIIBTATAM OCBOEHMUS JUCHUTIJIMHBI

OcBoenune aucuuiuinabl «HelipoHHbBIE ceTH 1 MamMHHOE 00y4YeHre» HAIpaBIeHO Ha
dbopMupoBaHHe y 00y4arOIIMUXCS CIETYIOUIMX KOMIIETEHIIMHN (4acTh KOMITETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuii, popMupyemuix y o0y4aoumuxcsa npu 0c60eHuu
OUCYUNTIUHBL (DE3YIbMAMbL 0C80EHUSL OUCYUNIUHDL)



NHaUKATOPHI JOCTHKEHUSI KOMIIETeH MU
Hudp Komnerenuus N
(B paMKax JTaHHOW JUCIUTIINHBI)
CriocobeH IpUMEeHSTh
COBPEMEHHBIE TEXHUKHU U OIIK-2.1 Brageet cOBpeMEHHBIMH TEXHUKAMA U METOIUKAMHU
METOJIMKH COOpa JaHHBIX, cOoOpa JaHHBIX, METOIaMH MTOUCKA, 00PaOOTKH, aHAIN3a U
MIPOJBUHYTHIE METOABI UX OIICHKY MH(OpMAIUH [T PEIICHHUS PO(eCCHOHANBHBIX 3a/1au
OIIK-2 00paboTku U aHanm3a, B ToM yucie | OIIK-2.2 TIpoBoauT aHaMM3 U MOJCTHPOBAHUE MPOIECCOB
i WCIOJIb30BaTh UHTEIUIEKTYyaJIbHbIE YIpaBJEHUS C LIETbI0 ONTUMU3AIMHU JAESITEIbHOCTH
UH(POPMAIMOHHO-aHATUTHYCCKIE OpraHu3alu
CUCTEMBI, TIPU PELICHUH OIIK-2.3 Mcnonk3yeT COBpEMEHHBIC ITU(PPOBBIC CUCTEMBI U
YIpaBICHYECKUX H METOIBI TIPH PEIIeHIH PO ECCHOHATBHBIX 33124
SKOHOMMYECKHUX 3a7a4
OIIK-4.1 3naeT coBpeMeHHbIE HHPOPMAINOHHBIE TEXHOIOTHH 1
Croco0eH UCIOJIb30BaTh MIPOTPaMMHBIE CPEACTBA, IPUMEHSIEMBIE TIPH PEIICHUN
COBpEMCHHBIC HH(POPMAITOHHEBIE npodecCHOHAIBHBIX 3314
OIIK-4 TEXHOJIOTUH U IIPOTPAMMHBIE OIIK-4.2 Braneer B MOJHON Mepe HABBIKAMHU PELICHUS
CpelcTBa PH PEIICHUN CTaHIAPTHBIX 337124 MPO(HECCHOHATBLHON ACATEILHOCTH C
npo¢eCCUOHATBHBIX 3a1a4 MpUMEHEHUEM HH()OPMAIIMOHHBIX TEXHOJIOTHH U MPOrPAaMMHBIX
CpeICTB
CriocoOeH KpUTHIECKH OI[CHUBATh OIIK-6.1 Brageet udpoBBIMH TEXHOJIOTHSIMH JJIs1 YCICIITHOTO
BO3MOYKHOCTH ITU(PPOBBIX perieHust po)eCCHOHATBHBIX 3a1a4
TEXHOJIOTHH IS peIIeHus OIIK-6.2 CnocobeHn paboTtaTh ¢ IUPPOBBIMU TAaHHBIMH,
OIIK-6 npo¢eCCUOHATBHBIX 3a/1a4, OIICHUBATh UX UCTOYHUKH U PEIEBAHTHOCTD
pabotath ¢ udposbiMu qaHHbIME, |OITK-6.3 YMeeT npuMeHSATh 00IIUe WK CICIUATU3UPOBAHHBIC
OLICHMBATh MX UCTOYHUKHU U MaKeThl MPUKIIAJAHBIX TPOrpaMM, PeTHA3HAYECHHBIX IS
PENeBaHTHOCTb. BBITOJTHEHHSI TPOECCHOHATBHBIX 3a7a4
[1K-3.1. BeisBnsier, opMHUPYET U COTIIACOBEIBACT TPEOOBAHUS K
pe3yibTaTaM aHATUTHYECKUX PaboT C MPUMEHEHHEM TEXHOIOTHI
OOMIBIINX JAHHBIX
I1K- 3.2 ITnanupyere U OpraHu3yeT aHAJTUTHIECKHUE pabOTHI C
Crioco6eH IIpOBOIUTE aHAIIH3 HCITOJIb30BAaHUEM TEXHOJIOTUH OONBIINX JAaHHBIX
0OIIBLINX NAHHBIX C ITK- 3.3 [IpoBOIUT MOATOTOBKY JAHHBIX JJIS IPOBEACHUS
K-3 HCTI0JIb30BAaHUEM CYHI€CTBYI0U-ICI71v AHATUTHYECKUX PabOT M0 UCCIICAOBAHHIO OOJIBIINX JAHHBIX
B OpraHu3alyy METOAOJIOTHIECKOH | TIK -3.4 TIpoBOAMT aHATMTHYECKOE UCCIICIOBAHHE C
Y TEXHOJIOTUYECKON MPUMEHEHHUEM TEXHOJIOTHH OOJBINX JAHHBIX B COOTBETCTBHH C
MH(PACTPYKTYPbI TpeOOBaHMIMH 3aKa3unKa

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Jucuuminna «HelpoHHBIE CETH U MAITMHHOE 00YYEHHE» OTHOCUTCS K 0053aTEIbHOM
yactu (BapuaThBHasi koMmroHeHnra) 6soka 4 (/1B.3) OIT BO.

B pamkax OIl BO oOyuaromuecsi Tak)ke OCBaMBaIOT JPyrue TUCHUIUIAHBI H/WIH
MPAKTUKH, CIIOCOOCTBYIONIUE JOCTHIKEHUIO 3alUIAHUPOBAHHBIX PE3YJIHTATOB OCBOCHUS
TUCUIUTUTAHBI « HelipoHHBIEC CeTH U MalllMHHOE 00yUYeHUEe.

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmeyrowux 00CmudiceHuo
3aNIAHUPOBAHHBIX PE3YIbMAMO8 0C80CHUSL OUCYUNTUHBL




HauMeHOBAHMe HpenmecrByomue Hocaenyromue
Hudp KOMITETeHIIH nncunnnnnbl/M?flynn, HHCHHHHHHLI/MgﬂyHH,
MPaKTUKH MPAaKTUKH
OIIK-2 CriocoOeH MPUMEHSATh COBPEMCHHEIC I/IHCprMeHTbI
TEXHUKH U METOAUKU c60pa6z[21é}(1)mx, 06paBOTKH JaHHbIX
warana, nrowanee | SQL 1 Python
HCTIOJIb30BaTh HHTEILIEKTyalbHbIE MHOFOMepHHHU
WHPOPMANOHHO-aHATUTIHYCCKIE CTaTUCTUYCCKHNU HpeILIII/IHHOMHaSI
CHUCTEMBI, IPU PEHICHUN aHaJIn3 JaHHBIX
YNPABICHHCCKHX H SKOHOMHYCCKHX | \esic/ryHAPOIHBIH IIpaKTHKa
et MapKETHHT
[IpoaBUHYTHIE METOIBI
aHau3a JaHHBIX
OIIK-4 Croco0eH UCI0JIb30BaTh I/IHCprMeHTbI
COBpEMEHHbIC HHPOPMAIIOHHBIE 06pabOTKH JAHHBIX
TEXHOJIOI'MU U NIPOTrpaMMHBIC SQL " Python
CpEACTBa MPH PELICHUU o Hpe,[[I[I/IHJ'IOMHaH
po(heCCUOHANBHBIX 33189 MHOFOMepHLII/IU NpaKTHKA
CTATUCTUYECCKUM
dHaJIn3 JaHHbBIX
OIIK-6 Crioco0eH KPUTHYECKHU OIICHUBATH
BO3MOMHOCTH dPOBBIX MapKeTHHTOBasI
TEXHOJIOTUH JJIsI pELUICHUS HpeI[III/IHJIOMHaSI
npodecCHOHANBHBIX 33/1a4, paboTaTh aHalTHKa IPaKTHKA
¢ u(ppPOBHIMHU JIAHHBIMH, OLICHUBATD
MX UCTOYHUKH U PEJICBAHTHOCTb.
TIK-3 Crioco0OeH MpOBOANUTH aHAIH3 I/IHCprMeHTbI
OOJTBITNX JAHHBIX C HCTIONL30BAHAEM | (GaGOTKH JAHHBIX
cyseermouet s | SQL y Pyon
TEXHOJIOTMYECKOH MH(PACTPYKTYPhI MHOFOMepHLII/IU
CTATUCTUYECCKUM
adHaJIn3 JaHHbBIX
Basic econometrics n
with Excel / OcHoBBI PE/UIHILTIOMHAA
IIPpaKTHUKa

OKOHOMETPHKH C
HNCITOJIb30BAHHUECM EXCGI
Basic econometrics
with Eviews / OcHOBBI
OKOHOMETPHKH C
HNCITIOJIBb30BAHHUECM
Eviews

4. OFBEM JUCIHUTLIMHBI 1 BUJbI YYEFHOM PABOTHI

O61mas Tpy10eMKOCTb TUCIHUIUIUHBI « HelipoHHbIE ceT 1 MallIMHHOE 00y4YeHUEe»
COCTaBJIAET 5 3a4ECTHBIX CAUHULL.




Tabauya 4.1. Buow yuebnoii pabomsr no nepuodam oceoenus. OIT BO ons OTHOH
dopmbl 06yuenus

Buj yueoHoii pa6oThI BCETO, Ceneetpln)
ak.y. 1 5 6
Koumaxmmnas paboma, ax.u. 63 27 36
Jlexmmn (JIK) 27 9 18
Jlaboparophbie padcotsl (JIP) 36 18 18
ITpaktnueckue/cemunapckue 3anstus (C3)
CamocmosmenvHas paboma 00y4aiowuxcs, ax.u. 90 45 45
Konmponw (3x3amen/3auem c oyenkotl), ax.u. 27 27
OO0uas Tpy10€eMKOCTb 1M CHUIIITHHBI axa. 180 72 | 108
3a4.e/1. 5 2 3

5. COAEP KAHUME JUCHUIIJINHBI

Tabnuya 5.1. Codepocanue oucyuniunol (M0o0yis) no eudam yueonol pabonol
HaunmeHnoBanue pasaeia Bun yueonoii

Conep:xanue pasjaena (TeMbl)

AUCHHUILIMHBI padoThI™*
Tewma 1.1. Moaens 6MOIOTHYECKOT0 HEUPOHa. JIK, C3
Tema 1.2. UckyccTBeHHbIN HelipoH. Perceptron -
HEHPOH ¢ MOPOroBoii (YyHKIMEH aKTHBALINH. JIK, C3

Paznen 1. Mogenu .
A A OOyueHue HelpoHa.

HenpoHa Tema 1.3. Mojnens olHOTO HEWpOHA B
IIOJIHOCBA3HOM HEUPOHHOU ceTu. PyHKIUU JIK, C3
OTKJIMKA. DYHKIMH MTOTEPb.
Paznen 2. Tunsr Tema 2.1. Knaccudukaiiusi HSHpOHHBIX CETEH. JIK, C3
HEHPOHHBIX ceTel Tewma 2.2. Peasnin3anyisi HEHPOHHBIX CETEM. JIK, C3
Tema 3.1. ApXUTeKTypbl HEHPOHHBIX CETEH. JIK, C3
Paznen 3. Muorocnoiinbie |Tema 3.2. Con HEMPOHHBIX ceTel JIK, C3
HEHpPOHHBIE CETH Tema 3.3. IIponiecc npoxokIeHUs JaHHBIX Yepes 1K, C3
HEHPOHHYIO CETb. ’
Paznen 4. Tewma 4.1. TlomHOCBsI3HAsT HEUPOCETD. JIK, C3
MHoroxkiaccoBas Tewma 4.2. MHoroOKIIaccoBas Ki1accuukarmsi. JIK, C3
Kiaccuukrarms [TpakTryeckoe 3aaanue B Python. JIK, C3
Tema 5.1. DddexTrBHOE 00yUEHNE HEHPOHHBIX
. JIK, C3
Paznen 5. O6yuenue ceTe.
HEHPOHHBIX ceTel Tema 5.2. OOydenue Ha O0IBIIKUX BHIOOPKAX. JIK, C3
[TpakTrueckoe 3aganue B Python. JIK, C3
Tewma 6.1. Oneparust CBEPTKH. JIK, C3

Tema 6.2. ApxutekTypa CBEPTOUHON HEUPOHHOMN

E;ﬁiﬁggﬁ?ﬁ?wﬁle cetu. Ceéprounsii cioit. [Tyauar (Pool) croi. JIK, €3
Tema 6.3. Texnuka Transfer Learning. JIK, C3
[TpakTrueckoe 3aganue B Python. JIK, C3
Pasnmen 7. Pexyppentnpie |Tema 7.1. Forward pass. JIK, C3

HEHPOHHBIE CETH Tema 7.2. Backward pass. JIK, C3




HaumenoBaHue pasjaeia Conepxanne pasiena (Temei) Bup yueonoi
JAUCHHUILIMHBI padoThI™*
Tema 7.3. ApxutexTypa peKyppeHTHOr0 HEHpOHa.
Long-short term memory Unit (LSTM). Cxema JIK, C3
LSTM-neitpona. Gated recurrent Unit (GRU).
Tell/[a 7.4. JIByHanpaBi€HHbIE PEKYPPEHTHbIC JIK, C3
HEHPOHHBIE CETH.
ITpakTrueckoe 3amanue B Python. JIK, C3
TeMei 8.1. IIpoGieMbl MprMeHEHUs] HEHPOHHBIX JIK, C3
CeTeil.
Tema 8.2. [IpumeHeHre HEUPOHHBIX CETEH IS
00pabOTKH €CTECTBEHHOTO SI3bIKA U PEYH,
JIK, C3
Paznen 8. [IpuMeHeHre  |KOMIIBIOTEPHOTO 3PEHMS U 3a7a4 YIIPaBJICHUS B
HEHUPOHHBIX CETEH pOOOTOTEXHKE.
Tema 8.3. Busyanuzanus JaHHbIX. JIK, C3
Tema 8.4. IloBbIlIeHHE SKOHOMUYECKOU
3¢ (HEeKTUBHOCTHU peabHBIX MPOEKTOB MPU JIK, C3
BHEJIPEHUU HEHPOHHBIX CETEH.
Tema 9.1. McTopusi HCKyCCTBEHHOTO MHTEIIICKTA!
tecT ThlopuHra; nepcentpon Po3enrbnarra;
JIK, C3
sKcrepTHbIe cucteMsbl; Deep Blue; nanubie;
Watson u DeepMind; GPT-3 u AlphaFold.
Pa3nen 9. Beenenue B Tema 9.2. O6nacTH UCKYCCTBEHHOTO HHTEIUIEKTA:
MCKYCCTBEHHBII I'my6unnoe obyuenue (Deep learning); Data K. C3
unremiekt (Artificial Science; Data Mining; bosburie ganusie (Big ’
Intelligence) Data).
Tema 9.3. TexHnomoruu paGoThI ¢ OOIBITUMHU JIK, C3
JTAHHBIMHU.
Tema 9.4. Metononorus ynpapiieHUs IPOEKTaMU K. C3
110 aHAJIN3Y JIaHHBIX. ’
Tema 10.1. MeToasl MallTMHHOTO O0YYEHUSI. JIK, C3
Paznen 10. MammnHoe Tema 10.2. PenraeMrule 3amaqmu. JIK, C3
obyuenue (Machine Tema 10.3. [IpeumyriecTBa MaMHHOTO
. JIK, C3
Learning) 00yUeHHSL.
Tewma 10.4. HemocTaTku MallimHHOTO 00YYEHUSI. JIK, C3
Tema 11.1. 3aaua oOyueHHsI C YUUTETIEM. JIK, C3
Tewma 11.2. [Tonarue «IIpenennenTay. JIK, C3
Tema 11.3. TecToBasi BEIOOpKA. JIK, C3
Tema 11.4. Metpuku. JIK, C3
Pazpen 11. Texnomorust | Tema 11.5. IlepeoOyuenue. JIK, C3
MAIIMHHOTO O0yUYeHUs Tema 11.6. Marematnuueckue METOIbI
MalIMHHOTO 00y4eHus: Mopou3BoaAHbIe, BekTopkl, | JIK, C3
JIMHENHBIE MOJIENH, JJIOTUCTUYECKAsl PErpPecCcusl.
Tewma 11.7. Ilpumepsl. JIK, C3
[Tpaktrueckoe 3aganue B Python. JIK, C3

* - zanonusiercs Tonbko 1o QUHOWM dopme o6yuenus: JIK — nexyuu;, JIP — nabopamopuvie pabomwr, C3 —
CEMUHAPCKUE 3AHSIMUSL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUITJIMHbI



Tabauya 6.1. Mamepuanvno-mexuuueckoe obecneyerue OUCYUNIUHbL

Crnenuaiu3upoBaHHOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
Tun ayauropun OcHainleHue ayTuTOPUHU
MAaTepHaJIbl 1J151 0CBOEHHSA
AUCHUTLTHHBI
(Ipr HEOOXOTUMOCTH)
Kommbrotepnslii  kiacc (21)
OCHAIIIEHHBIA KOMITbIOTEpaMU
Aynuropust Ul TPOBENCHUs  3aHATHUH | C mporeccopom 17 u 16 GB
JICKIUOHHOTO TUIIA, OCHAII[CHHAsI | OTIEpaTUBHOM MaMSITH.
Jlexnnonuas KOMILIEKTOM crienuanu3upoBanHoi mebenu; | Microsoft Office.
nockoit  (9kpaHoM) W TexHuueckumu | [1O ycTaHOBIEeHO TOJIBKO B 21
CpeICTBAMHU MYJIbTUMEIHNA MTPE3CHTAIIHIN. KOMITBIOTEPHOM KJacce:
Power BI; Anaconda; Python
3.7; Project Jupyter; R.
KommbroTepublii  kiacc Juis  npoBeaeHus | Kommbrorepubiii kimace (21)
3aHATUN, TPYINIOBBIX M WHIUBUIYAJbHBIX | OCHALICHHBIH KOMIIBIOTEpAMU
KOHCYJIbTAIlMM, TEKyIlero KOHTPOJs u | C mporeccopom i7 u 16 GB
. | IPOMEXYTOYHOM aTTECTalluM, OCHAIICHHAs | ONepaTUBHON MaMSTH.
KomnsrorepHslii - .
xnace (21) MIEPCOHATBHBIMU KOMIIBIOTEPAMH ¢ | Microsoft Office.
nporeccopom i7 u 16 GB oneparuHoii | [10 ycTaHOBIEHO TOJBKO B
namsaTd (B KommyectBe 21 miT.), JOCKOM | 21 KOMIIBIOTEPHOM KIlacce:
(3kpaHOM) © TeXHHYEeCKMMH cpeacTtBamu | Power Bl; Anaconda; Python
MyJIbTUMEANA MPE3EHTAIIH. 3.7; Project Jupyter; R.
Kommbrotepubiii  kiaacc (21)
. OCHAIIICHHBIA KOMITBIOTEPAMHU
Ayautopusi Uisl caMOCTOATEIbHOU paboThI .
¢ npoueccopoM i7 u 16 GB
Jost oOyyaronuxcsi (MOXKET UCIOIb30BaAThCS IS -
. . OTICPATUBHOM MTaMSITH.
CaMOCTOSITENTLHOU | MPOBEACHUS CEMUHApPCKUX  3aHATHH U . .
. Microsoft Office.
paboThI KOHCYJIbTAIMi), OCHAIIEHHas] KOMILIEKTOM
N ITO ycTaHOBIEHO TOJNBKO B
o0yyaromuxcs CHeIHAIN3UPOBAHHON Mebenu u
KoMIibloTepamu ¢ poctynom B JUOC 21 KoMIBIOTEpHOM KiTacce:
P ety ' Power BIl; Anaconda; Python
3.7; Project Jupyter; R.

* - ayauTOpUs U CAaMOCTOATENFHON paboThl o0yvarontuxcs ykaspiBaetcss OBA3ATEJBHO!
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- OBbC «Tpounkwuit moct»
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- [opran LenrpansHoro 6anka PO — www.cbr.ru

- Bombime JIAHHBIE apXUTEKTypa u IpUMEPHI —
www.ibm.com/developerworks/library/

- bonemme mannsie — https://habrahabr.ru/hub/bigdata/

- Yto Takoe Oonpinne nanubie — https://habrahabr.ru/post/305738/

- llenrp ynpaBiacuus ¢uHaHcamu — MeToabl mporHo3upoBanus — http://center-
yf.ru/data/Marketologu/Metody-prognozirovaniya.php

- IBM Gounbliine nansslie 1 aHanmTuka — http://www.ibmbigdatahub.com/

Yuebno-memoouueckue mamepuanvt 051 cCamocmosmenbHol pabomsl 0OVUaAOWUXCs
npu 0C80eHUU OUCYUNTUHBL/MOOYIA™

1. Kypc nekuuit no aucuuruinae «HHelipoHHBIE CETH U MAIIMHHOE 00yUYEHUEH.
2. JlabopaTOpHBI TPAKTHKYM IO AucUUIUMHE «HeWpoHHbIE ceTH W MalIMHHOE

oOydeHue» (Mpu HANU4YUU J1a00paTOPHBIX padboT).
* - Bce y4eOHO-METOAMYECKHE MaTephalibl Uil CaMOCTOSTEIBHOH paboThl  00yYaromuxcs
pasMemamTcs B COOTBETCTBUH C IEHCTBYIOIINM MOPSAKOM Ha cTpanuie qucuuiuiniel B TYHUC!

8. OIIEHOYHBIE MATEPUAJIbI M BAJUIBHO-PEMTUHI OBAS
CUCTEMA OLHEHUBAHUA YPOBHA COPOPMHUPOBAHHOCTH
KOMIIETEHIMH 11O JUCHUIIJIMHE

OneHouHble MaTepuaibl W OaUIbHO-PEUTHHIOBas CHCTEMa™ OLEHUBAHUSA YPOBHS
c(OpMUPOBAHHOCTH KOMIETEHIMH (4aCTH KOMIETEHIIMI) IO UTOTaM OCBOEHUS TUCIUILTUHBI
«HelipoHHble ceTH M MalIMHHOE 00yuyeHHue» mnpencTaBieHbl B [IpunoxkeHnn K HacTosen

PaGoueil mporpamMme AUCITUTIIIUHBI.
* - OM u BPC dpopmupyroTcs Ha OCHOBaHUHM TPeOOBAHUH COOTBETCTBYIOMIETO JIOKAIEHOTO HOPMATHBHOTO
akta PYJIH.
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