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1. IlepeyeHb MUIaHHPYEMBIX pPe3yJbTATOB 00y4eHHsI 110 JUCIUILIHHE,
COOTHECEHHBIX C IUIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHHUS MPOrPaMMbI

1.1. JucmumnmHa «HelipoceTreBoe MoaeIMpoOBaHNUEe» 00ECIIeYnBaET OBIAJICHUE CIICTYIOIUMHU

KOMIICTCHIIUSAMMU
Kon HaunmenoBanue Kong HaumeHoBaHne »rama OCBOEHHUS
KOMITETEHIINN KOMITETEHIINT JTana OCBOEHUSI | KOMIICTEHIINU
KOMITETEHIHU
[1K-4 CIIOCOOHOCTB YIPaBJIATh IK-4.1 CIOCOOEH yNpaBiIsiTh
OpraHH3alsIMU, OpraHH3aIsIMU,
HOJpa3eIeHUSIMH, MOJpa3IeICHUSMHE, TPYIIaMH
rpynnamu (KOMaHJIaMu) (koMaHAaMU) COTPYIHUKOB,
COTPY/JHHKOB, IPOECKTHBIMHU MPOEKTHBIMH CETSIMH
CEeTSMHU
I[IK OC-13 CHOCOOHOCTH MPHHUMATH [NK 0OC-13.1 croco0OeH MPUHUMATH
YIIPaBICHYECKUE PEIICHHS YIIpaBIEHYECKUE PEIICHHS Ha
Ha OCHOBE aHaJIN3a OCHOBE aHaJlN3a
CTPYKTYPHPOBAHHBIX U CTPYKTYPHUPOBAHHBIX U
HECTPYKTYpPHPOBAaHHBIX HECTPYKTYPHUPOBAaHHBIX TaHHBIX
JIAHHBIX
OK-1 CIOCOOHOCTH K OK-1.1 O0agaeT abCTpaKTHBIM
a0CTPaKTHOMY MBIIIICHUIO, MBIIUICHHEM, aHAIU30M U
aHaJIU3y U CUHTE3y CHUHTE30M
1.2. B PE3YIbTATC OCBOCHUA NUCHHUIIIMHEBL Y CTYACHTOB NOJIKHBI OBITE C(i)OpMI/IpOBaHLII
OTD/TD Kon stana ocBoenus Pesynberatel 00ydeHus
npodeccHoHaNbHBIE NEHCTBHS KOMITCTEHIINT
CO3/IaHHE U yTPaBJICHHE K OC-13.1 CIIeIYIONINX 3HAaHUH:
MPOJYKTOB/TIPOEKTOB B HelpoceTeBoe MOAETHPOBAHNE

(uHaHCOBOH cepe Ha

OCHOBC I/IH(I)OpMaI_[I/IOHHBIX
TEXHOJIOTHI X SKOHOMHUKO-
MAaTEMaTUYCCKUX MO,I[GHCﬁ

CIIIYIOIIIX YMEHUIH:
pa3paboTku 00y4YeHHUsT HeUpoceTn

CIIEIYIOIIMX HABBIKOB:
penreHus 3aJad HEWPOCETEBOr0 MOICIUPOBAHUS C
npuMeHeHneM makera Wolfram Mathematica

2. O0BbeM u MecTO AMCHHUILIMHBI B cTpyKkType OIT BO

O0beM QMCHUIIIMHBI
1 3E/36 ak. yaca/27 acTpoHOM. Yac, Ha KOHTAaKTHYIO pa0oTy ¢ npernoaaBatenaeM 26 ak. yacos/19,5
acTp. yac, Ha CaMOCTOSATENbHYIO paboTy oOydarommuxcs 2 ak gac/1,5 actp.4gac.

Mecro nucuunmiaunbl B ctpykrype OII BO
OT/I.B.04 «HeiipocereBoe MOJEIUPOBAHUEY, 2 KYpPC, 3 CEMECTP.
JTUCIUIUIMHA PeaTn3yeTcs Mocie N3y4eHus: AUCIUILINH:

OKOHOMETpUKaA
MuKposKOHOMUKA
MaxkposKOHOMHKaA

— (hopma MPOMEKYTOYHOM aTTECTAIMH — 3a4EeT C OIIEHKOM.




3. CoaepiaHue M CTPYKTYpa AMCUMILIMHBI

O0beM TUCTIUIUIMHBI (MOYJISA), aK. 4ac./ Jac.

KonrakTHas paborta dopma
00yJaroImuxcs ¢ TEKyILero
No /i HaumeHoBaHue TeM Iperno/aBaTenem KOHTPOJISL
(pa3nenos) Bcero MO BUIaM y4YCOHBIX 3aHATUH CP YCIIEBAEMOCTH,
K TIPOMEKYTOYHOM
I JIP H3 C aTrTccralunu
P
OuHas popma 00yueHHS
Temal | Beenenue B HelipoceTreBoe 7 2 3 ) 3
MOJITIMPOBaHNE
Tema 2 | Ilpouecchl o0yueHus 7 2 3 - A3
Tema 3 | OnHOCIONHBIH NepcenTpoH 7 2 3 - A3
Tema 4 | MHorocioliHbli epcenTpoH 7 2 3 1 A3
Tema5 | Knacrepusaiusi 0OBEKTOB C
HCIIOJIb30BaHUEM 8 2 4 1 I3
CaMOOPTaHU3YIOIIHXCS KapT
[TpomerxxyToyHas aTTecTauus Saser ©
OLICHKOH
Bceero: | 36/27 10 16/12 2/1,5

[Mpumeuyanne™ — (opMbl TEKyLIEro KOHTPOJS yCIIEBaeMOCTH. aomamnHee 3amanHue (/13), KOHTpombHas

pabora (KP).

ConepxaHue IMCUMILTHHBI

Tema 1. BBenenue B HelipoceTeBOE€ MOAECIUPOBAHUE.
3HAKOMCTBO C OCHOBHBIMU TEPMUHAMU U ONIPENEICHUSAMHU. MOIeIN HCKYCCTBEHHBIX HEMPOHOB.

Tuns! GyHKIUN akTUBALMU. APXUTEKTYpa CETeH.

Tema 2. [Iporeccer 00yueHus.
3anaua aranTUBHOM QuibTpanuu. Meron Hauckopeiiero cimycka. Metoq HetotoHna. JInneiHbIi
(GuIbTP, MOCTPOEHHBIN IO METOly HAUMEHBUINX KBaIpaTOB. AJTOPUTM MUHUMU3ALIUN

CPEIHEKBAIPATUUECKOM OMNOKU. AJITOPUTM 0OPaTHOTO PacIIpOCTPAHEHHS OLIUOKH.

Tema 3. OTHOCIIONHBIN IEPCENTPOH.
I'paduueckas u aHamuTHUECKast MOZENb nepcenTpoHa. OOyuenue nepcentpona. Teopema o
CX0AMMOCTH nepcentpoHa. [IpuMeHneHne nepcentpoHa st pa3oreHns 0ObEKTOB Ha JBe

TPYIIIIBL.

Tema 4. MHOTOCTIOMHBIN EPCENTPOH.

3anaua uckmoyvaromero MJINM (XOR). Monenn MHOTOCIOIHOTO 1iepcenTpoHa. PacosHaBanue
00pa30B C MOMOIIIbIO MHOTOCTIOHHOTO niepcenTpoHa. [Iporao3npoBanie SKOHOMHUECKUX
HIepPEeMEHHBIX C TOMOIIBI0 MHOTOCIIOWHOTO TIEPCENTPOHA.

Tema 5. Knacrepuzanust 00bEKTOB € UCIOJIb30BAHUEM CAMOOPTaHU3YIOIIUXCS KapT.

KapTsl camoopranuzanuu: npouecc KOHKYpEHIMH, IPOLECC KOOIIEPALMH, IIPOLECC aJalTalluH.
VYnopsanounBanue u cxonuMoctb. Kiaccudukanus maoxectB. Kaprol Koxonena.




4. MaTtepuaJbl TeKylIero KOHTPOJIS yCleBaeMOCTH 00y4armuxcs 1 poHa
OIIEHOYHBIX CPEJICTB MPOMEKYTOYHON ATTeCTAIUM MO JTUCHHUILIHHE

4.1. ®opmMbl M MeTOABI TEKYIIET0 KOHTPOJISI YCIIeBA€MOCTH.
4.1.1. B xoxe peanmzanuu jucuuniuabl OT/.B.04 «HeiipocereBoe Moe1upOBaHHEe)
HCNOJIBb3YIOTCS CJIedyI0lHe MeTO/Ibl TeKYIero KOHTPOJIs ycIeBaeMOCTH 00y4aroluXxcsi:

Tewma (pazmen) MeToapl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
Tema 1 Homamnee 3ananue 1
Tema 2 JlomamHee 3aganue 2
Tema 3 Jlomariraee 3agaHue 3
Tema 4 Jomamnee 3amanue 4
Tema 5 JlomamHee 3aganue 5

4.1.2. 3a4eT NMPOBOJAUTCSH ¢ MPUMEHEHHEM CJISTYIOIIMX METOI0B (CPEICTB): B BH/IC
MUCHhMEHHOW KOHTPOJIBHON pa0OThI/aHATMTUIECKOTO AcCe (ICAMEHT)

4.2. MaTepuaJibl TEKYIIEro KOHTPOJISA YCIIEBAeMOCTH 00y4aK0IIUXCS

TunoBbie OLEHOYHbIE MATEPHAJIbI 0 Teme 1
Jomarnee 3amanue 1.
1
1+e~@v
do o o
ONHCHIBACTCS BHIPAKCHHEM —— = A¢) (v)(1 — ¢(v)). Yemy paBHo 3HaUYEHHE TON NPOU3BOAHOI

1. TTokaxkure, YTO MPOM3BOAHAS JIOTHCTHUECKON (PYHKIMHU akTUBanmu @(v) =

B Touke V=07
2. Heuernas curmougaibHasi GyHKIIUS aKTUBALIUU 33/1a€TCSI POPMYIION:

1-e~ av o
pw) = o = th (7) MOKQKUTE, YTO TIPOU3BOIHAS ATOM (YHKIIUH OMTHCHIBACTCSI
d a o o
BBIPOKEHHEM d—‘s =7 (1 — ¢%(v)). Yemy paBHO 3HaueHHUE DTOH MPOM3BOAHOH B TOuKe V=07

3. Heiipon j momy4yaeT BXOJHOM CHUTHAI OT YEThIPEX OPYTUX HEMPOHOB, yPOBHHU BO30YKIEHUS
KoTophiX paBHbI 10; -20; 4; -2. COOTBETCTBYIOIINE CHHANITHYCCKHIE Beca CBS3EH ITOr0 HeHpPOHa
pasusl 0,8; 0,2; -1; -0,9. Berunciante BEIXOJHOE 3HaYCHHE HEHPOHA j, ecli GYHKITUS aKTUBAIIUN
noructuueckad. (IIpennonaraercs, uro nopor oTcyrcTByeT). [IpuBenuTe WITIOCTPALINIO
MPOXOXK/ICHHSI CUTHAJIA Yepe3 j-bIii HEHPOH B BH/IE MOJTHOTO HAMpPaBICHHOTO Tpada.

4. CKOHCTpYHPYHTE TIOJHYIO PEKYPPEHTHYIO CETh C YETHIPhMs HEUpOHAMU, B KOTOPOH HEHPOHBI
HE UMEIOT OOpaTHBIX CBS3EH caMu ¢ COOOH.

5. U306pazute apXuTeKTypHBIN Ipad HEHPOHHOM MOJHOCBA3HON CETH MPSIMOTO
pacnpocTpaHeHus ¢ 5 BXOJHBIMU CUTHAJIaMU, 4 HEMpOHAMU B CKPBITOM CJIO€, 3 HEHpOHAMU
BBIXOJTHOTO CJIOS.

6. [TycTh (hyHKITMS CTOUMOCTH UMEET BU:

E(w) = 0.562 — 0.82w; — 0.35w, + 0.91w? + 0.91w?,

rae 02 — KOHCTaHTa, Wj — CHHANTHYECKHE BECa.

a) HalIUTe ONTUMAITbHBIC 3HAUCHHS W1 U W2, Tpu KoTopbix GyHKIws (E(W)) mocturaer cBoero
MUHHUMAJIbHOTO 3HAYEHMS;

0) UCTIONB3YSl METO/I HAMCKOPEUIIIETO CITyCKa, ONPEIeIUTe 3HAUCHNUSI CHHANITHYECKUX BECOB HA
MEepBOI ¥ BTOPOH UTEpalMsIX (IPEANOIaraeTcs, YTo B Ha4aJbHbI MOMEHT CHHANITHYECKUE Beca
paBubl Hymo W1(0)=0; w2(0)=0); 3Hauenue napamerpa ckopoctu ooyuerus 1=0,3; n=0,7 .

B) UCIOJIBb3Ysl MeTo/l HhioTOHA omnpeAennuTe 3HaueHHs] CAHANTUYECKUX BECOB Ha MEPBOU U
BTOPOM UTEpaALIUSIX.

TunoBbie OLIEHOYHbIE MATEPHAJIBI IO TeMe 2

JlomamHee 3aganue 2.



3aganue 1.
Nmeercs undopmarus o norapudme 3apaboTHOM maaTel U ctaxke 20 padoTHukoB. Ucmonb3ys
MOJIENIb JIMHEHHOTO HeWpoHa M aJropuT™M OOydYeHHUs, OCHOBAaHHBIH HAa MUHHUMH3ALUU
CpeIHEKBaIpaTUYeCKOil OmuOKH, HE0OXOIUMO OLEHUTh KO3()PUIMEHTH B CIEAYIOLIEM
ypasnenuu: Inwage; = f; + frexp; + fzexp? + ¢, i=1,...20 (CxopocTh 00yueHHs B3ATH U3
unrepana 0,1-0,3). Ha ocHOBe mMoy4eHHBIX PE3yJIbTATOB ONPEICIUTh 3apaOOTHBIC IUIATHI,
KOTOpBIE HEOOXOIMMO Ha3HAYUTH MATH COTPYIHUKAM C 3aJaHHBIMU XapaKTePUCTUKAMHU.
Ortarnbl paboThI:

1. I'paduueckn mnpeAcTaBUTH MOAETh JIMHEHHOTO HEWPOHA, ONPEACTUTh CBOOOIHBIC

napameTpsl MOJIeNH (Te KOTOpbIe OYAYT MEHSTHCS B IpOLiecce 00yUeHHS)

2. IlpuBecTH UCXO/HBIE CTATUCTUYECKUE JAHHbBIE K COIOCTABUMOMY BUAY (HEHpPOHHAs CETh
XOopoulo ce0st BEAET, €CIM 3HaUeHHs BXOISALIMX CUTHAJIOB HE OUY€Hb OO0JIbLINE, HAlpUMep,
nexat B quana3one ot 0 1o 1 uium ot -1 g0 1)

3. OOHYNIUTH CHHANTUYECKHUE BECA, IIPOBECTU MEPBYIO UTEPALMIO AITOPUTMA OOyUYEHUS JUIs
HEPBOro HaOJIIOCHUS, ONIPEIEINTh U3MEHEHNE CUHAIITUYECKHX BECOB, IIPOBECTH BTOPYIO
UTEPALIMIO aJITOPUTMA, ..., TpoBecTU 20 uTepauto.

4. Hauatp 2-10 310Xy 00y4eHus, npoBeas 21 urepauuio, B KaueCTBE BXOJIa B3STh NEPBOE
HaOIIoACHUE.

5. Ilposectu 200 3mox oOy4eHUs HEHPOHHOU CeTH, YOETUTHCS, YTO AIrOpUTM coulencs. B
Ka4yeCcTBE UTOIOBBIX CHHANTHMUYECKUX BECOB B3sTh UX cpenHee 3HaueHue B 200-i snoxe
o0OyueHusl.

6. OnpenenuTs 3apIuiaThl OCTaBIIUXCS 5S-TH pAOOTHHUKOB.

3aganue 2.
Ectb nadopmanus o 4-x coruaabHO-?5KOHOMUYECKHX MoKa3aTensix peruoHoB PO. O 24 pernonax
W3BECTHO, YTO 12 M3 HUX OTHOCATCA K KJIACCY MPUBJICKATEIBHBIX IJIs1 TpoKuBanus (kiace 1), a
ocraBivecss 12 — He mpuBJIeKaTelIbHBIX A npoxuBaHus (kiacc 0). 15 permoHoB mojyiexar
knaccugukanuu. Ha ocHoBe nepcentpona Po3zen6iara onpenenute, K KakoMy KJIacCy OTHOCUTCS
KKIBINA U3 9TUX 15 pernoHos.
Oranbl paboThI:

1. IlpuBecTu 1aHHBIE K COIOCTAaBUMOMY BUY.

2. TloctpouTh M 00YYUTH TIEPCENITPOH C MOPOTOBON (PYHKITMEH akTHBanuu (yOSAUTHCS, UTO
HIEPCENITPOH CXOUTCS, CKOPOCTh 00y4UeHHUs B3sTh U3 MHTepBaa 0,1-0,3).

[TpoBecTu KnaccuPpUKaUo PETHOHOB.

Tunosbie OLIEHOYHbIE MAaTePHAJbI IO TeMe 3
Homamnee 3aganue 3. Tunossie 3a1a4n
HeiipoHHas ceTh UMeET [1Ba BXOJHBIX JIEMEHTA, JIBa HEHPOHA B CKPBITOM CJIO€ U JiBA HEHPOHA B

BBIXOJIHOM cJIo€ (T.€. apXUTEKTypa ceTH — 2-2-2).

Hcxonnbie BecoBbie KOG GHUIMEHTHI 3a/IaHBl MATPUTIAMU

2 2 3 -2
wib={-2 3} {wy}=|-2 2
-2 3 —4 2

W3 BremHel cpenbl moctynaet curaai (0,1; 0,9), sxkemaemsrii Berxox cetu (0,3; 0,6), CKOpOCTh 00yUYeHHS
0,3.

1
-V

. 1
OyHKIMS aKTUBAMN KaXKJO0T0 BEIYACIUTEIHLHOTO 31eMeHTa (HeHpoHa) (p(vj) =T P(Dy) = =T
e e

7



3amauusi:

no

N300pa3ute apXxuTeKTypHBIi rpad 3ToH ceTh (He 3a0yIbTe O MOPOTOBhIX IIEMEHTAX ).
BrruricnuTe BRIXOAHOM CHTHAJ CETH U OMIMOKY Ka)KJIOTO BRIXOAHOTO HEHpOHa.

Hcnonp3ys anroputM oOpaTHOTO pacipocTpaHeHus oniinOky, Beranuciute usmeHenus BCEX
BECOBBIX KO3 (PUIIMECHTOB.

HOBTOpI/ITC ITYHKTBI 2-3 JJIS1 TOr'O K€ BXOOHOT'O M KCJIAa€MOI'0 BBIXOQAHOI'O CUTHaJIa CETH.

Tunosbie OLEHOYHBIE MaTePHAJIbI IO TeMe 4

[TprMepbI KOHTPOJIBHBIX paboOT

3amaua 1

[IpencraBiena nHpopManms O CIEAYIOUIMX MoKa3areasx 3a nepuoxa ¢ sueaps 2009 roma mo
nexabpp 2015 rona:

Temm npupocTa KpeauToB He(PUHAHCOBBIM OpPraHU3aAIMIM pe3UIeHTaM, B %o K
COOTBETCTBYIOIIEMY
X1 | nepuoay npouioro rojaa
X2 | be3paboruna, %
Temn npupocTa uHaEKca IpombiluieHHOTo pou3Boactea (UIIII), B % k
COOTBETCTBYIOILIEMY
X3 | mepuoay mpoIuioro rojaa
X4 | CraBku 1o Aeno3utaM GU3NYECKUX JIUL] CPOKOM OT 6 MECSIIEB JI0 rojia
X5 | CraBKu MO KpeAUTaM IOPUAMYECKUX JIUI] CPOKOM OT 6 MECSIIEB /10 ro/ia
Temm npupocta nnaekca 3pPEeKTHBHOTO HOMHHAIBHOTO Kypce pyois, % K
COOTBETCTBYIOIIEMY
X6 | meproay MpoILIoro rojaa
Temn npupocTa nonnapoBoii nensl Ha HedTh Urals, % K COOTBETCTBYIOLIEMY MTEPHOTY
X7 | mpomnuioro rojaa

HeoOxoaumo momy4unts nporHo3 nepeMeHHbix X1, X4 u X5 Ha Bce mecsisl 2016 roga, Ha OCHOBE
uMerolIeicss nHGOpPMAaIIUK 1 TOCTPOCHUS U 00yUeHUsI HEUPOHHOM CETH C OJJTHUM CKPBITHIM CIIOEM.

CDYHKI_[I/ISI adKTHBAallMM Ha BCEX HeﬁPOHaX CKPBITOT'O CJIOA (p(U) =

BBIXOHOTO ciiost @(T) = th(P) =

1te—7 Ha BCEX HeﬁpOHaX

e?v—1
o

e2041’

[Tpu pemiennu 3a1auu HEOOXOIUMO:

a) Onmcats nporecc 00pabOTKU TaHHBIX Mepes] 00ydeHueM HEHpOHHO ceTH

0) [IpencTaBUTh UTOTOBBIC 3HAYCHUS] CHHANITHYECKUX BECOB.

B) [IpuBecTu nporHo3Hoe 3HaueHHe NEePEMEHHBIX, HE 3a0bIB, UTO CeTh 00yyaach Ha
peoOpa3OBaHHbIX JAHHBIX, & PYKOBOJICTBO KOMMEPYECKOT0 0aHKa HHTEPECYIOT (PaKTHUYECKHE
(HempeoOpa3oBaHHBIE) pE3yIbTATHI.

3agaua 2.

[TpuBeneHa cTaTUCTHKA O TEMIIE POCTa MHAEKCA MOTPEOUTEIHCKUX 1IeH Ha TOBaphl U yciyrH (B %
nekabpp K Jekabpro mponuioro roja) mo peruonam P® B mepuon 1996-2015 roawl. 3amgaueit
ABIISIETCA pa30MeHue PErHoOHOB Ha OAHOpoAHBIe mo Temmy pocta WIIL] B paccmarpuBaeMblid
nepuo rpynmnsl (1Mo kaxjaomy peruony umeercs 20-mepubiii Bektop UIIL, Hano pacnpenenuts
PETHOHBI IO TPYIIaM, B KOTOPBIX 3TH BEKTOpa OJM3KU JIPYr K JpPYyry) C HCIOIb30BaHHEM
HelpoHHOM ceTn. KommuecTBo rpynn BEIOpaTh U3 quama3oHa 4-8.

[Tpu pereHnn HEOOXOIUMO:

a) YKazaTh KOJMYECTBO IPYIII, Ha KOTOPbIe OYIyT pa30UTHl pErHOHBI (XOTENOCh Obl, YTOOBI 3TO
YHCJIO PA3JINYaIOCh Y Pa3HbIX CTY/IEHTOB).

0) [IpencraBuTh HTOrOBBIC 3HAYCHUS LICHTPOB KIACTEPOB.

B) [IpuBectu Tabnuily ¢ UTOrOBBIM PacIpeAeICHUEM PETMOHOB Ha TPYIIIbI.




3amaua 3

PaccmarpuBaeTcsi OTHOCBSI3HAsE HEHPOHHAS CETh MPSAMOTO PACTPOCTPAHCHHS, MMEOIIasl JBa
HEHpOoHAa B CKPHITOM CJIO€ U TPH B BBIXOJHOM, Pa3MEPHOCTh MPOCTPAHCTBA BXOAOB (0e3 ydera
nopora) paBHa 2. HeiipoHbI BBIXOAHOTO CJIOS TIOJyYalOT CUTHAJIBI TOJIBKO OT HEUPOHOB CKPBITOTO
cios (mopor i HUX OTCYTCTBYeT). Marpuia 3HauyeHUW CHUHANTHYECKUX BECOB CHUTHAja OT

Wo1 Wo2
BXOJHOIO ¢josi K ckpsitoMy W = | wqq Wiz |. Marpuiia 3Ha4eHHIl CUHANTHYECKUX BECOB
—-0.8 —-0.3
CHTHAJIa OT CKPBITOTO CJIOSI K BBIXOAHOMY W = (_0'3 —06 0’4)
p y 09 -01 1,2

a) M300pa3ute apXUTEKTYpHBINA rpad paccMaTpuBacMo HEHPOHHON CETH
0) Ha Bxox cetu nmomaercs yueOHbi Bektop (1; 0,9; 0,9), xenaeMbIM OTKIMKOM KOTOpPOTO
spisiercst BekTop (0,1; 0,9; 0,1), mpu 3TOM BBIXOJ MEPBOTO HEpoHa ckpwiToro cios Y1=0.6, a

Brruncnure

BTOpOro y>=0.8. dyHKIIKA aKTUBAIIMU B K&KOM HeiipoHe — curmou: @ (v) = e

BBIXO/JIbI CETH.
B) Brruncnure 3HaueHus ommOOoK /Ui KaKJ0ro BBIXOJHOIO JIEMEHTA.

r) OnpeaenuTte JOKaIbHbIN IPAaAUEHT s KaXKI0ro HEWPOHa BBIXOAHOTO CIIOS.

1) OnpenenuTe JOKaNIbHBIN I'PaJUEHT AJIs KaXKI0r0o HEHPOHA CKPBITOTO CIIOM.

) Beruncnure u3mMeHeHue cHHANTUYECKUX BECOB JJIsl CUTHAJa, WAYIIEro OT BTOPOro gakropa
BXOJTHOTO CJI0sI, eciit Hopma oOy4uenus 0,25.

3amaua 4

JIokakuTe, 4TO MpOM3BOAHAS (PYHKIUHU akTUBanuu @ (V) = — 1 umeer Bux:

1+e™V
@' (v) = 0.5(1 — ?(v)). Kakoa o61acTh 3HaueHMii Takoi (pyHKIMM aKTHBAIUK?

Tunosble OLICHOYHBbIC MATEPHAJIBI 110 TEME S
Jlomamree 3ananue 4. TUTOBBIC 3a1a9n
3aganue 1.

BrImonHATE CTAaHAAPTH3ANNIO JAHHBIX

[TpoBenuTe pazbueHue cTpa Ha 6 TPy, UCIOIb3Ys OJX0/ Ha OCHOBE CAMOOPTaHU3YIOLINXCS
kapT KoxoHeHna.

a) Pannyc Ha HauanpHOM STane npuHATH paBHBIM 3. Uepes kaxabie 200 3mox paguyc
yMmeHbInaTh Ha 1. HelipoHs! pacmonaraTh B THHUIO.

0) Hopma oOyuenust Ha HauanmbHOM dTane 0,1; 3aTeM yMEHBIIIAeTCsl ¢ YBETMYCHHEM YHCIIa IT0X

1o npasuiny: N(s) = 0.1e Tom + 0.01, rme S — HOMEp BIIOXH.

B) Hamucarte xon B mporpamme Wolfram Mathematica.

r) CpaBHUTB COCTaB KJIACTEPOB C METOJIOM K-cpeHuX

Otuer npescTaBisieT U3 ceds zip/rar apXxuB ¢ pabOTAOIIMM KOJIOM M TEKCTOBBIH (hail ¢
OIMCaHWEM IIEHTPOB KJIACTEPOB, COCTABOM T'PYIII U CpaBHEHHEM Pe3ysbTaToB KapT KoxoHeHa u
merona K-cpeaHux.

3amanue 2.

[IpencraBieHbl JaHHBIE O HEKOTOPBIX MAKPOIKOHOMUYECKUX MTEPEMEHHBIX B POCCUHCKOMN
skoHOMHKE ¢ 1999 mo 2015 roasl.

3ajaya: Ha OCHOBE MHOTOCJIOMHOTO MEPCENTPOHA TOCTPOUTH MOJIEIIb, TO3BOJISIONIYIO
MPOTHO3UPOBATh TeMIl ipupocTta peasibHoro BBIT u UIILI.

[Mpenmonaraercs, uro (gry, infly) = f(gri—q, infle_1, m2:_1, EX¢_1, §¢—1, Unemps_4, inv;_1).
DTarnbl BHITIOJHEHUS paOOTHI:

a) ONPENICIUTh APXUTEKTYPY CETH;



0) oOpaboTaTh JaHHbBIE HAAJICKAIIUM 00pa3oM;

B) 0Oy4HTHh HEHPOHHYIO ceTh Ha JaHHBIX 1999-2014 rr. (71 3TOT0 HEOOXOAMMO HAMKMCATh
«KOI» 715 pealin3aluy aIropuTMa 00paTHOTo PacIpoOCTPaHEHUS OIIHOKHN);

I') Ha OCHOBE TOJIYYCHHBIX CHHAIITHYECKUX BECOB BBIYMCIIUTD BBIXOJIbI CETH IS JaHHBIX 2015 1.,

[IOCTPOUTD IIPOTHO3.

4.3. OneHo4HbIe CpeACTBA ISl IPOMEKYTOYHOM aTTecTalfu.

4.3.1. TlepeyeHb KOMIETEHIHUH ¢ yKa3aHMeM 3TanoB UX (OPMHPOBAHHMS B Hpolecce

OCBOEHHsI 00pa30BaTeJbHOH NPOrPaMMbI.

Iloka3aTeiu ¥ KpUTEPUH OLEHMBAHUS

KOMIIETeHIHI ¢ Y4eTOM 3Tana ux ()opMUpPOBAHUS.

[IPOJYKTOB/TIPOCKTOB B
(buHAaHCOBOI chepe Ha
OCHOBE MH(OPMALMOHHBIX
TeXHOJIOTUI 1 9KOHOMHKO-
MaTeMaTHIECKHUX MoJenel

OTO/TO Kopx sTana ocBoexus Pesynprarel 00y4eHus
mpodeccroHaNbHbBIE KOMIIETEHINH

neiicTBUS

coznanue u ynpaBieHue K OC-13.1 CJIeYIONINX 3HAHUH:

HelpoceTeBOe MOICITUPOBAHUE

CIICIYIOIIIX YMCHUMH:

pa3paboTku 00y4eHus HeHpoceTn

CIICYIOIIX HABBIKOB:

peLIeHHUs 3a1a4 HeHpOCeTeBOro MOICIIMPOBAHHS C
npumeHeHneM nakera Wolfram Mathematica

4.3.2. TunoBble OLIEHOYHBbIE CPEACTBA.

Ixana ouneHNBaHNUA.

10-6anbHas
[IKajia

TpaauumoHHas
mIKaia

«3auTeHo»/
«He 3auTeHO»

Onpenenenue

10 O1in4HO

3aureHo

[onuele, riryboOKne MW CHCTEMaTH4YeCKHE 3HAHHS OLEHKH
MEpONpUATHH B 00JIACTH 3KOHOMHYECKOHW IOJUTHKH H
TIPUHSTHSL CTPATEIMYEeCKUX PEIICHWH Ha MaKpOypOBHE C
HCTIONIb30BAaHHEM HelipoceTei, 3HAKOMCTBO c
JIOTIOJIHUTEIbHON JINTEPATypOd, MOJHBIA M NPaBUIbHBIN
OTBET, TBOPYECKUH IOAXOJ B MOHUMAaHHH W H3JI0KEHUH
yueOHOro MaTepHana.

9 O1in4HO

3aureno

ITonHble, TIyOOKHE W CHCTEMAaTHYEeCKHE 3HAHUS OIICHKH
MEPOTPUATHI B 00JIACTH DJKOHOMHYECKOH TMOJUTUKUA H
NPUHATHS CTPATETUYECKUX pEUIEHUH Ha MAaKpOypOBHE C
HCI0JIb30BAHUEM HEMPOCETEH, OIHBIN U IPABUIIbHBIN OTBET

8 O1in4HO

3aureHo

TlonHble ¥ cucTeMaTHYECKHE 3HAHMS OLICHKHU MGpOl’lpI/IHTHﬁ
B 00JaCTH SKOHOMHYECKOM IIOJUTUKH U NPUHATHUSA
CTPAaTCTUICCKUX pCHIeHI/Iﬁ Ha MakKpOypOBHC C
HCIIOJIb30BAHUEM HCﬁpOCCTeﬁ, OTCYTCTBUC CYUICCTBCHHBIX
HETOYHOCTEH B OTBETE.

7 Xopoo

3aureHo

JlocTaTouHO TOJIHBIE M CHUCTEMATHYECKHUE 3HAHHS OLICHKHU
MEpONPUATHIA B OO0JIACTH SKOHOMHYCCKOW IONUTHKH |
NPUHATHUSL CTPATETUUYECKUX PEIICHUH Ha MakpOypOBHE C
HCTIOJb30BAHMEM HEHpPOCETe, OTCYTCTBUE CYIIECTBEHHBIX
HETOYHOCTEHN B OTBETE.

6 Xoporo

3aureHo

JIOCTaTOqHO IIOJIHBIC W CUCTEMATHYCCKHEC 3HAHUS OLICHKH
MEPOTIPUATHI B 00JIACTH DJKOHOMHYECKOH TMOJUTUKUA H
TIPUHATHS CTPATETHYECKUX pPEImeHHH Ha MaKpOypOBHE C
HCTIOIb30BAHUEM HEHpOCeTel, OTCYTCTBHE CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE.
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10-6anbnast | TpaaunuoHHast «3a4TeHo/ Onpenenenue
nIKaja nIKaa «He 3aureHo»
5 VY noBnerBopure 3auTeHo 3HaHHWE OLEHKH MEpOTPHATHH B 00JIaCTH IKOHOMHYECCKOMN
JIBHO MOJMTHKH ¥ TPHUHATHS CTPATETHUECKUX pEIICHHH Ha
MaKkpOypOBHE C HWCIIOJIB30BaHHEM HeipoceTeir B o0BeMe,
HE0O0XOIMMOM IS NaNbHeimel yae0sl 1 paboTHL.
4 VY noBnerBopure 3auTeHo 3HaHWE OLEHKH MEPOTPHIATHH B 00JaCTH 3KOHOMHUYECKOM
JIBHO MOJUTHKH ¥ TPUHATHS CTPATETHYECKHX pELICHHH Ha
MakKpOypoBHE C  HCHOJb30BaHHUEM  HelpoceTel B
MHUHAMAaJIbHOM 00beMe, He0OXOJMMOM JUIsi AajbHeHnien
y4eObl ¥ paboTHI.
3 HeynoBnerBopu He 3aureHo | MmeroTcsi CyliecTBEHHbIE MOIPEITHOCTH IPH BBITOJIHEHUU
TEJILHO MEpONPHUSTHH TEKYIIEr0 KOHTPOJIS.
2 HeynosnerBopu He 3aureHo | Mmerorcss mpoGesnbl B 3HAHMAX OLIEHKH MEpOINpPUSATHH B
TEJILHO o0JlacTH ~ SKOHOMHYECKOHW  TOJMTUKH W  TNPHUHATHA
CTpaTerMuecKux  pelleHHd  Ha  MakpoypoBHE  C
HCIOJIb30BAHUEM HEMPOCETEH, NOIYLIEHbI CYLICCTBCHHbIE
OmNMMOKM TIpH  OTBETEe, HEOOXoAWMa  3HAYHMTEIbHAS
JIOTIOJTHUTENNbHAS yueOHast pabora.
1 HeynosnerBopu He 3aureHo | He BbITONIHEHB! IpeaycMOTPEHHBIE MTPOTPaMMOI 3a/aHus,
TEJIEHO HEOOXOANMBI JIOTIOTHUTETIbHBIC 3aHATHSA o
COOTBETCTBYIOIIEH MUCIHUIINHE.
0 HeynosnerBopu He 3aureno | Hapymenne akageMudecknx HOpM (Tuiaruar  T.11.)
TEJIEHO

4.4, MeToauuyecKkue MaTE€pUaJIbI 110 IPOBECACHUIO l'lpOMC?KyTO‘-IHOﬁ aTTeCTallumn

3a4éT TMPOBOIUTCS B KOMIBIOTEPHOW ayIWTOPUH, C YCTAHOBIEHHBIM makerom Wolfram
Mathematica, ¢ 10CTynoM B JIOKaJIbHYIO CeTh AKaJeMHUHU U I1100anbHyto ceTh HTepHeT. CTyaeHT
BBITTOJIHEHHUE PEIICHHS 337]adi Ha KOMITBIOTEpE, 3aTeM MPEIOCTABIISET PEIICHUE MPETIOAaBaTEINO,
10 JJAHHOMY pEIIEHUI0 MPOBOAUTCS COOECEeOBAaHUE CO CTYJCHTOM.

[Tpu pemiennu 3agaun HE0OOXOIUMO:

a) Onmcats nporecc 00pabOTKH TaHHBIX Mepes] 00yueHueM HEHpOHHOI ceTH

0) Harucats ko B mporpamme Wolfram Mathematica, kotopsiit 00yuaeT HEHPOHHYIO CETh.

B) [IpencTaBUTh NTOrOBbIE 3HAYEHUSI CHHAIITHUYECKUX BECOB

r) /laTh TOYEUHYIO OLIEHKY IIPOrHO3a TEMIIOB POCTa POCCUHCKON AIKOHOMUKH, HE 3a0BIB, YTO CETh
oOyyanach JUIsl JaHHBIX, IPE0OPa30BaHHBIX METOIaMH M3 II. .

Bpems nonroroBku peuieHus 3agad He 6onee 60 MuH.

[lpn pemenun 3amad CTYIACHTY pa3pemIacTcsi MCIOIb30BATh AIIEKTPOHHYIO CIIPABOYHYIO
nokyMmeHTaruto nakera Wolfram Mathematica, a Taxke caiit wikipedia.org. JIroOble ocTanbHbIe
DIIEKTPOHHBIE PECYPCHI M UCTOYHUKH JaHHBIX TPU MPOBEACHUU 3adyeTa 3amlpelieHbl. B ciydae
HapyLICHUH JaHHBIX MPaBWJI CTYJIEHTY BBICTABISETCS OLEHKA «HEYIOBJIETBOPUTEIHHO» (HE
3a4TEHO).

5. Mertoanueckue yKka3zaHnus 1Jisl 00y4alOUIMXCS M0 OCBOCHUI TUCHUTLINHBI

MCTOHquCKHe VYKa3aHUs 110 BBIMMOJIHEHHUIO JOMAITHET'O 3aIaHU

Jlig ycnenmHoro yCBOEHHWS! JUCLMIUIMHBL M BBINIOJHEHMS JOMAIIHUX 3aJaHUN CTYAEHTY
HE00XO0IUMO PETYJISIPHO 3aHUMAThCSI CAMOCTOSITENIbHOM paboTOMN: ayAUTOPHON U BHEAYUTOPHOM.
[lepen BBIOJIHEHHWEM JOMALIHMX 33JaHUN CTYIEHT JOJDKEH MpopadoTaTh COOTBETCTBYIOIIYIO
TEMY JICKIIMOHHBIX 3aH$ITI/II\/II, 3aHUMAasACh C KOHCIIEKTOM J'IeKIII/Iﬁ U COOTBCTCTBYIOIIUMMU I'JIaBaMH
PEKOMEHI0BAaHHOW JIUTEPATYPBHI.

MeTtoauueckue yKa3aHus Mo MOATOTOBKE K KOHTPOJIBHOM paboTe
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[Ipu moAroTOBKE K KOHTPOIBHOU paboTe HEOOXOIMMO MPOPadOTaTh COOTBETCTBYIONIYIO
TEMY B JICKIIHOHHBIX 3aHATHUH, 3aHUMAasICh C KOHCIIEKTOM JICKIII U TIaBaMU PEKOMEHIIOBaHHOU
JTUTEPATYypPHI, BHIMIOTHUTH JOMAIITHEE 3a/IaHHUC.

Jns Gonee riay6oOKOro 3HAKOMCTBA C U3Y4a€MbIM KYpCOM CTYIEHTY HEOOXOAUMO YUTATh

PEKOMEHIYEMYIO HayUHYIO JINTEpaTypy.
MeTtoauueckue yKa3aHus O CaMOCTOATEIbHO paboTe

Ne
n/n

Vkazanus

1

IIpopaboTars MaTepran nCTOYHMKA [ 1] M3 CITUCKA OCHOBHOM JIMTEPaTypPHI TII. 1
ctp.31-85

[IpopaboTatk MaTepuas UCTOYHUKA [ 1] U3 CIEICKa OCHOBHOM JUTEpPaTypHI IJ1.1,
ctp.31-85

IIpopaboTars MaTepran nCTOYHMKA [ 1] M3 CITCKA OCHOBHOM JTUTEpaTypHI TI.1,
ctp.31-85. Pa3oOpats 3amanus, mpeaHa3HauYeHHBIE IJIs PEIICHUS Ha PAKTHIECKOM
3aHATHH.

IIpopaboTark MaTepuas UCTOYHUKA | 1] U3 CTIMICKa OCHOBHOM JTUTEPaTypPHI 1.2, CTP.

89-171

IIpopaboTtate MaTepuan UCTOYHUKA [ 1] U3 CTIFICKa OCHOBHOW JTUTEPATYpPHI TI1.2, CTP.

89-171
BrimonmauTe 1 caath noMamiHee 3aganne Nel.,

IIpopaboTtate MaTepuan UCTOYHUKA [ 1] U3 CTIFICKa OCHOBHOW JTUTEPATYpPHI TI1.2, CTP.

89-171
Pa3o0pats 3amanus, npeaHa3HAuCHHBIC 715l pElIeHHs Ha MPAKTUIECKOM 3aHSTHH.

[IpopaboTtare MaTepuan uctoyHuka [ 1] U3 cricka OCHOBHOM TUTEpaTypHI T11.3, CTp.

172-219

[TpopaboTark MaTepuas UCTOYHMKA | 1] U3 CIMICKa OCHOBHOM JTUTEpaTyphl IJ1.3, CTP.

172-219

BrimoHuTe ¥ ciath goMainHee 3aganue Ne2.,

[IpopaboTtare MaTepuan uctoynuka [ 1] U3 crricka OCHOBHOM TUTEpaTyphl TI1.3, CTp.

172-219
[MoctpouTts B mporpamme MS Excel momens oHOCTIOWHOTO TIepcenTpoHa, MO3BOJISIOIIYO
pemaTh 3aauy KJIacCHU()UKAIUH JTMHEHHO Pa3/IeIMMBIX MHOYKECTB

10

[IpopaboTark MaTepuas UCTOYHMKA [ 1] U3 CIIMICKa OCHOBHOM JTUTEpaTyphl I1.4, CTp.

219-341

11

[IpopaboTtare MaTepuan uctroynuka [ 1] U3 crricka OCHOBHOM TUTEpaTyphl T1.4, CTp.

219-341

Bremonaute 1 caath gomairHee 3aganne No3.

12

Pa3o6path 3a1anus, MpeIHa3HaYeHHbIE TS PEIICHNUS Ha TIPAKTHYECKOM 3aHITHU
N3yunth uarepdeiic nporpammel Wolfram Mathematica

13

ITocTpouTh MOJIENIE MHOTOCIIONHOTO TiepcenTpoHa B nporpamme Wolfram
Mathematica, mo3BoJISIONY 0 IPOTHO3UPOBATH 3HAUEHHUS SKOHOMHYECKHMX
MoKa3aTele

14

[loBTOpUTH MaTepuan ucTOYHUKA [ 1] U3 criMcka OCHOBHOM TUTEpatypsl 1i1.1-4
HOBTOpI/ITB PECHICHUEC TUITOBBIX 3aJla4 MPAKTUYCCKUX SaHﬂTI/Iﬁ, a TaKXXE JOMAaIIHUX pa60T

15

[Ipopaborars Marepuan UCTOUHUKA [ 1] U3 cITMCKa OCHOBHOM JTUTEPATypHI I1.9, CTp.

573-622

16

IIpopaboTars MaTepuan ncToyHMKA [ 1] U3 CITUCKa OCHOBHOM JIMTEPATYPHI TI1.9, CTP.

573-622

Bremonauts 1 caath gomamrHee 3aganne Ned.

17

ITocTpOUTh CaMOOPTaHU3YOILYIOCS KapTy, B y3JIax KOTOPOM HaXOIATCS
HCKYCCTBEHHbBIE HeiipoHbl, B mporpamme Wolfram Mathematica, mo3Bostsitorityto
pelaTh 3a7a4y KiacCu(pUKalii MHOTOMEPHBIX 00bEKTOB.
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6. YueOnasi auTepaTypa u pecypchbl HHGOPMALNMOHHO-TEJIEKOMMYHHKAIHOHHOMH
cetu ""UnTepHer', BK/IIOYAA NepeYeHb Y4eOHO-METOAMYECKOT0 o0ecnedeHust
JJIS1 CAMOCTOAITEJILHOM padoThl 00y4alomUXCs M0 AUCHUIIHHE

6.1. OcHoBHas nUTEpaTYypA.

1. T'anymkun, A.1. HelipoHHbIe C€TH: OCHOBBI TEOPUHU [ DNEKTPOHHBIN pecypc] :
yae0. mocodrue — DieKTpoH. AaH. — Mocksa : ['opsiuas muaus-Temnekom, 2012, —
496 c. — Pexxum nocryna: https://e.lanbook.com/book/5144.

2. PyrkoBckas, [l. HelipoHHbIE ceTH, TEHETUYECKHUE AJITOPUTMBI U HEUETKHUE
cuctemsl: Ilep.c nmomsck. WM. JI.PyauacKOT0 [ DNEeKTPOHHEIH pecypc] : yued. mocodue
/ 1. PyrkoBckasi, M. ITununabckuii, JI. PyTkoBckuii. — DnekTpoH. naH. — MockBsa :
I'opstuas nuaus-Tenexom, 2013. — 384 c¢. — Pexxum nocrymna:
https://e.lanbook.com/book/11843.

3. I'enur, A.X. BBenenue B MaTeMaTHUECKYIO TEOPUIO 00ydaeMbIX PacIO3HAIOIINX
CUCTEM U HEHPOHHBIX ceTeil: yuel. mocodue [DnekTpoHHbIN pecypce] : yueO.
nocobue / A.X. I'enur, A.C. MatBeeB. — DnekTpoH. naH. — Cankr-IletepOypr :
CIIoI'Y, 2014. — 224 ¢. — Pexum goctymna: https://e.lanbook.com/book/94673
6.2. JlonoysHUTENBbHAS TIUTEpaTypa.

1. xynut Xapsui, Anan Harent, ®@epun Xannep, Mapcua Kaydgman IIpocto o
0OJBIINX JAHHBIX «9xcmo» bubimoreka Coepbanka 2015 T.

6.3. YuebHo-MeToquuecKoe odecreueHre caMoCToATeIbHOM paboThl. OTIENbHOTO
o0ecreyeHns He MPeTyCMOTPEHO.
6.4. HopmatuBHbIE IPaBOBbIE JOKYMEHTHI.
He npenycmotpensr
6.5. InTepHeT-pecypchl.
http://www.aiportal.ru/downloads/books/1/
6.6. IHbIE HCTOYHUKH.
He npenycMoTpeHsl

7. MarepuajbHO-TeXHHYecKas 0a3a, HH(QpOPMalLlHOHHBIE TEXHOJIOTHH,
NPOrpaMMHoOe o0ecneyeHne 1 HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

Jns npoBenieHus 3aHATUN HEOOXOUM KOMITbIOTEPHBIN Ki1acc, OCHAIIEHHBIN KOMIIbIOTEPaMU MOJT
yIpaBJIeHUEM ONeparoHHoN cucreMoil Windows, ¢ 10CTYIOM B MHTEPHET U yCTAaHOBJICHHBIM
NPUKIIAJHBIM TporpaMMHbIM obecrieueHreM Wolfram Mathematica, Microsoft Office, Adobe
Reader. Aynuropuu ¢ T0CKO#, MEJIOM WIIM MapKepamu — JJIsl ICKIIMOHHBIX U YaCTH CEMHHAPCKUX
3aHATHH.
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