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1. TlepeyeHb MIAHMPYEMBIX pPe3yJIbTATOB 00y4eHUsI MO JUCUHUIJIHNHE,
COOTHECEHHBIX C MJIAHUPYEMbIMH Pe3yJIbTATAMM OCBOEHUS NMPOTrPaMMBbI

1.1. JIuciumniauHa «HerlipocereBoe MOJIEJIMPOBAHNUE IKOHOMHUYECKHUX MPOLIECCOBY
obecrnieunBaeT OBJIAJICHUE CIICTYIOMMMHA KOMIICTCHITUSIMU

Kon HanmeHnoBaHMe KOMIIETEHIIUN Kopn srama ocBoenuss | HaumeHoBaHHe 3Tana OCBOCHUS
KOMITETECHIINH KOMITCTEHIINH KOMITETCHIINH
[IKc OC-C CrocobeH TIPUMCHSTH CHCTEMHBIC [IKc OC-C.1 CriocoOHOCTE PaCIIAPATh 3HAHUS
3HaHUS B 00JacTU DKOHOMHUKH C B MaKpO3KOHOMHUYECKOit chepe
y4eTOM  CHEeUU(HUKH  penraeMbIX
npodeccHoHaIBHBIX 33184

1.2. B PE3YJILTATC OCBOCHUA NUCHUIJIMHLBL Y CTYACHTOB NOJI’KHBI OBITE C(i)OpMI/IpOBaHBIZ
OT®/TO npodeccuonansusie| Kop srama ocBoeHus Pe3ynbraThl 00y4deHus
JeHCTBUS KOMIIETeHIH
BEJICHUE aHAIIMTHYECKOI [1IKc OC-C.1 CIICAYIOMINX 3HAHHUN:
paboThl B 001aCTH HeHpoceTeBOe MOCITUPOBAHUE
9KOHOMUKH U (pUHAHCOB CIEYIOIIUX YMEHUI:

pa3paboTKu 00y4eHus HelpoceTn

CIEYIOIIUX HaBBIKOB:
pelIeHns 3aJad HeWPOCETEBOr0 MOACIUPOBAHUS C
npuMeHeHHneM nakera Wolfram Mathematica

2. O0beM u MecTO TucUMILTHHBI B cTpykType OIl BO

O0BbeM U CIHUIIINHBI
3 3E, 32 ak. yaca Ha KOHTaKTHYIO pabOTy ¢ mpemnojaBateieM, /2 ak. yaca Ha CaMOCTOSITEIIbHYIO
paboTy oOyUaromuxcs;
Mecto qucuumiannsl B ctpykrype OIl BO
b1.B.J12.01.02 «HeiipoceTeBoe MoOACIMPOBAaHUE SKOHOMHUYECKHX TPOIECCOB», 2 Kypc, 4
ceMecTp.
— IUCLUIUIMHA PEaU3yeTCsl MOocie U3yUeHHs! TUCIUTUINH:
OKOHOMETpUKA (IPOABUHYTHIN ypoBeHb) 1
DKOHOMETpHUKa (MPOABUHYTHIA YPOBEHB) 2
MukposkoHOMHUKA (ITPOJIBUHYTHIN YPOBEHB) |
MaxkposkoHOMHKa (IPOJIBUHYTHIN YPOBEHbD) 1
HHcTpyMeHTalIbHBIE METO/1b 3KOHOMUYECKOI'O aHAIN3a
— JOUCHMILTUHA MOXET pPeaju30BaThCs YaCTUYHO WM TMOJHOCTBIO ¢ mpuMeHeHueM DO u/miu
JOT. Y4eOHbIe MaTepralbl TUCIUILTMHBI Pa3MEIIA0TCS 10 aapecy Ims.ranepa.ru
— ¢opMa IPOMEKYTOUYHOM aTTECTAIIMU — 3a4€T C OLIEHKOH.

3. Conepxxanue M CTPYKTYpa THCHHIIMHBI

O0beM aucuuIuImHbL (MOAyJIs), aK. yac./ yac.
KonrakTHas pabora ®dopma
00yJaromuxcsi ¢ TEKYIIETO
No /i HaunmenoBanue tem IIpenoaaBaTeIeM KOHTPOJISt
- (paznenoB) Bcero 10 BUIaM y4eOHBIX 3aHATHI** CP yCIEBAEMOCTH,
K IIPOMEKYTOUHOH
.H .HP H3 C aTTeCTalunu
P
Ounas dhopma 00yucHHS
Tema 1 BBenenue B HeiipoceTeBoe 26 2 4 20 3
MOJICIINPOBAHHE

Tema 2 | Ilpomeccs o0yueHHs 26 2 4 20 A3
Tema 3 | OmHOCTIOHHBIN epCeNTPOH 18 2 4 12 A3




O0BpeM IUCIUIUIIHEI (MOYJIs), aK. Jac./ yac.
KonrakTHas paborta dopma
00yJaroIuxcs ¢ TeKyIero
No /i1 HaumMeHnoBanue tem IIpenoaaBaTeIeM KOHTPOJIS
) (pasnenos) Bcero | mno BugaMm y4eOHBIX 3aHATHI™* CP yCIIeBaeMOCTH,
K IIPOMEKYTOUHOH
I JIP 113 C aTTeCTalluu
P
Ounas ¢popma o0yueHus
Tema 4 | MHOroc/oWHBIH EpPCENTPOH 18 2 6 10 KP (Tewmsr 1-4)
Tema 5 | Knacrepuzanus 0OBEKTOB C
HCIIOJIb30BaHUEM 16 2 4 10 J13
CaMOOPraHU3YIOLIMXCS KapT
3auer ¢
IIpomexxyTouHast aTTecTanus 4 9
OLICHKOH
Bcero: | 108/81 | 10/7,5 22/16,5 72/54

[Ipumeganne™ — GpopMel TEKYyIIIET0 KOHTPOJIS YCIIEBaeMOCTH: foMaliHee 3axanue (/13), kontponbHas pabota (KP).
[Ipumeyanne **: B pamMKax yKa3aHHOW KOHTAKTHOW paboOTHl ¢ 0OydYalomMMUCS y4deOHBIE 3aHATHS MOTYT
NpoBOAUTHCs ¢ ucnonb3oBanrem JOT n/umu 20

Coaepxxanue TUCHHUIINHBI
Tewma 1. BBenenue B HelipoceTeBOE MOJIEIMPOBAHNE.
3HAaKOMCTBO C OCHOBHBIMHM TEPMHHAMM U ONpeAeIeHUsAMU. Moneau UCKYCCTBEHHBIX HEUPOHOB.
Tunbl GyHKIMA akTUBAIMKU. APXUTEKTypa CeTel.

Tema 2. [Iponeccer 00yueHwUs.

3amada agantuBHOM GuabTparuu. Meto Hauckopeiero ciycka. Meron Herotona. JInnelHbri
(GuIbTp, MOCTPOCHHBI IO METOMYy HAWMEHBIINX KBaJpaToB. AJTOPUTM MUHUMHU3ALNU
CpPEeIHEKBAIPATHICCKON OMMUOKH. AJITOPUTM OOPATHOTO PACIPOCTPAHCHUS OIINOKH.

Tema 3. OTHOCTONHBIN EPCENTPOH.

I'paduueckas m amanutuyeckas monenb mnepcentpoHa. OOydeHue mepcentpoHa. Teopema o
cxogumoctu mnepcentpoHa. I[IpumeHenue mnepcenTpoHa [isi pa3OueHuss OOBEKTOB Ha JBE
TPYIIIBL

Tema 4. MHOTrOCIOHHBINM EPCENTPOH.

3amauva uckmrovaromero MJINM (XOR). Moaenu MHorocioiHoro nepcentpona. PacrnosnaBanue
00pa3oB ¢ TOMOIIBI0 MHOTOCIOHHOTO TepcenTpoHa. I[IporHo3MpoBaHWE HSKOHOMHUYECKHX
MIEPEMEHHBIX C TOMOIIHI0 MHOTOCIIOMHOTO TIEPCENTPOHA.

Tema 5. Knacrepu3zanusi 00BEKTOB ¢ UCMOJIB30BAHUEM CaMOOPTaHU3YIOUINXCS KapT.
Kaptel camoopranuzanuu: npouecc KOHKYpEeHIUH, MPOLecC KOOMEpalty, poLece aganTaluu.
YnopsnounBanue u cxonuMocTb. Knaccudukaius mHoxkectB. Kaptel KoxoHnena.

4. MaTepuaJibl TEKYLIero KOHTPOJISA YCIIeBAeMOCTH 00y4Yarommxcs 1 (poHj
OLICHOYHBIX CPeICTB MPOMEKYTOYHOM aTTECTANMH 10 JMCIUIIIHHE

4.1. ®opMBbI 1 METOABI TEKYIIET0 KOHTPOJISI YCIIEBA€MOCTH.

4.1.1. B xogae peamuzanuu gucuumimabl  B1.B.J[3.01.02 «HeiipoceTreBoe
MOJeJMPOBAHHE JIKOHOMHYECKHX TMPOLECCOB» HCHOJAb3YIOTCH CJeAyIolMe MeToAbl
TEeKYIIero KOHTPOJIs YCIeBaeMOCTH 00yYaloIMXCs:

Tewma (pazgen) MeTo/1bl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH

Tema 1 Jlomamuee 3amanne 1




Tema (pa3zgen) MeTo/1bl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH
Tema 2 JlomarHee 3aganue 2
Tema 3 JomarHee 3aganue 3
Tewma 4 Konrpossnas pabora (Temsr 1-4)
Tema 5 Jlomamuee 3amanue 4

4.1.2. 3ayeT NPOBOAMTCS ¢ MPUMEHEHNEM CJIETYIONIUX METOM0B (CPeACTB): B YCTHOM dopme
B BUJC CO6CCCI[OB8.HI/I$I I10 pe3ynBTaTaM pemeHI/m 3a1a4 B l'IpI/IKJ'Ia,I[HOM MATECMATHUYCCKOM ITIaKCTC
Wolfram Mathematica.

4.2. MaTepuaJibl TEKYIIEr0 KOHTPOJISI YCIIEBA€MOCTH 00y4aI0IIUXCH

Tunosbie OLCHOYHBbIC MaTEepHaJIbI 110 TEME 1
Z[OMaH_IHee 3aaHUC 1.

1
1+e~av

d . .
OIKCBIBACTCS BBIPAKEHUEM d—f = ap (v)(l - (p(v)). Uemy paBHO 3HaYE€HHE DTOM MPOU3BOIHOU

1. Tlokaxure, 4YTO TIPOM3BOAHAS JIOTUCTHYECKOM (QyHKIMU aktuBamun @(v) =

B Touke V=07
2. Heuetnast curmonanbHasi pyHKIMS aKTUBALIUU 3371a€TCsI POPMYIION:

1—e~ @Y av .
o) = Troar = th — ) TOKaXuTe, 9TO MPOU3BOAHAS STO (GYHKIMHM ~ ONUCHIBACTCS
d a o o
BBIpOKECHUEM d—f =3 (1 — @? (v)). Yemy paBHO 3HAYCHHE STOW MPOU3BOIHOM B Touke V=07

3. Heiipon j moiy4yaeT BXOJHON CUTHAJ OT YETHIPEX APYTHUX HEHPOHOB, YPOBHU BO30YXKIEHUS
koTopbIX paBHbl 10; -20; 4; -2. CoOTBETCTBYIOIIME CHHANITHYECKUE BECa CBSA3EH 3TOTO HEHpOHa
pasusl 0,8; 0,2; -1; -0,9. BeraucnuTe BBIXOJHOE 3HAUCHUE HEHPOHA |, €cli (PYHKIHMS aKTUBAIIUU
noructuueckad. (IIpennmonmaraercs, uyto mopor otcyTtcTByeT). IlpuBenure WUIIOCTpaLUIO
MPOXOXKJICHHS CUTHAJIA Yepe3 |-bIii HEHPOH B BUJIC MOJIHOTO HAIPaBICHHOTO rpada.
4. CKOHCTpYHUPYHITE MOJHYIO PEKYPPEHTHYIO CETh C YEThIPbMsI HEHPOHAMHU, B KOTOPOU HEUPOHBI
HE UMEIOT OOPATHBIX CBA3EH caMH C COOOM.
5. M3o0pasute apxXuTeKTypHBbIH Ipad) HEHPOHHOM MOTHOCBA3HOM CETH MPSMOTO
pacupoCTpaHeHus C 5 BXOJHbIMU CUTHAJIaMU, 4 HEHPOHAaMHU B CKPBITOM CJI0€, 3 HEWpOoHaMu
BBIXOJIHOTO CJIOSI.
6. [TycTp hyHKIMS CTOUMOCTH UMEET BHL:
E(w) = 0.5062 — 0.82w; — 0.35w, + 0.91w? + 0.91w7,

2

rae o - KOHCTaHTa, Wi - CHHAIITHYECKUE Beca.
a) HalJUTe ONTUMAJbHBIC 3HAYCHUS W1 B W2, Tpu KoTopbiX QyHKIms (E(W)) nocturaer cBoero
MUHHMAJIbHOTO 3HA4YEHHUS;

0) MCMONB3YysST METO/I HAUCKOPEHINEro CITycKa, ONMpeenuTe 3HAYeHUs CHHANITUYECKUX BECOB Ha
MEepBOM M BTOPOH UTepalusiX (MpeAnoiaraeTcs, YTo B Ha4aJbHbIi MOMEHT CHHANTUYECKUE Beca
pasubl Hyr0 W1(0)=0; w2(0)=0); 3Hauenue mapamerpa ckopoctu ooyuerus n=0,3; n=0,7 .

B) UCHoibp3ys Meron HbloToHa ompenenuTe 3HAYEHUS CHHANTHUYECKHX BECOB Ha MEPBOU H
BTOPOU UTEpaLUsIX.

TunoBble OLIEHOYHbIE MATEPHAJIBI 110 TEMeE 2

JlomarHee 3aganue 2.

3ananmue 1.

B ¢aiine wage nuneliHbIil_HelipoH.XISX umeercst uHpopmalus o Joraprdme 3apabOoTHOMN TUIATHI
n craxe 20 paborHukoB. Mcmonb3ys Mojaenb JMHEHMHOro HeWpoHa M alrOpUTM OOYyYeHHs,
OCHOBAHHBI HAa MHHHMH3AIUU CPETHEKBAJAPATHYCCKOW OIIMOKH, HEOOXOIUMO OICHHTHh
k0d(QpUIMEHTE B cledyiomeM ypaBHeHuu: Inwage; = 5 + Brexp; + fsexp? + g, i=1,...20
(Cxopocts 00yuenus B3aTh u3 uHTepBana 0,1-0,3). Ha oCHOBE MONyYEHHBIX PE3yJIHTATOB




OIpeNleIUTh 3apabOTHBIE IUIAThl, KOTOpblE HEOOXOJUMO HA3HAUUTh MATH COTPYJHHKAM C
3aJaHHBIMU XapPAKTEPUCTUKAMH.
Dtamnbl paboTHI:

1. TI'paduuecku mnpeACTaBUTH MOJAETh JUHEHHOTO HEWpOHa, ONpPEACTUTh CBOOOIHBIC

napaMeTpbl MOJIENH (T€ KOTOpble OYAyT MEHATHCS B IIpoLiecce 00yueHMs)

2. IlpuBectu UCXO/HBIE CTATUCTUYECKHUE JAHHbIE K COMIOCTABUMOMY BUIY (HEHpOHHAas CeTb
XOpomIo ce0st BEAET, €CITM 3HAUYCHUS BXOSIINX CUTHAJIIOB HE OY€Hb OOJIbIINE, HAapuMep,
nexat B Auanazone ot 0 1o 1 wim ot -1 0 1)

3. OOHyNIHUTH CHHANTUYECKHE BECa, IPOBECTH MEPBYIO UTEPAIMIO aJITOPUTMA O0YUYCHHS JUIS
HEpBOro HaOJIIOCHUS, ONIPEIEIUTh U3MEHEHNE CUHAIITUYECKUX BECOB, IPOBECTU BTOPYIO
UTEpaLMIO aJITOPUTMA, ..., IPoBeCcTH 20 UTEepaIuio.

4. Hauatp 2-10 3moxy oOydeHusi, mposens 21 urepaiuio, B Ka4ecTBE BX0/a B3ATh IEPBOE
HaOroIeHuE.

5. IIposectu 200 smox oOyueHUs: HEUPOHHOI ceTH, yOeAUTHCs, YTO aNrOpUTM coluesncs. B
KaueCTBE UTOTOBBIX CHHANTHYECKHX BECOB B3AThb UX cpelnHee 3HaueHue B 200-i snoxe
o0yueHwusl.

6. OnpenenuTs 3apIUIaThl OCTABIIUXCS 5-TH paOOTHHUKOB.

3aganue 2.
B ¢aiine Ilepcentpon.Xls mpenacraBiacHa wuHbopMmamus O 4-X COMHUATBHO-’KOHOMHUYECKUX
nokaszatensix peruoHoB P®. O 24 permoHax M3BECTHO, UTO 12 W3 HUX OTHOCSATCS K Kiaccy
MPUBJIEKATEIbHBIX sl poXkuBaHuUs (kiacc 1), a ocrtaBmmecs 12 — HE MPUBIEKATEIbHBIX IS
npoxuBanus (kmacc 0). 15 permoHoB mojjexar kinaccupukanud. Ha ocHOBe mepcentpoHa
Pozenbnara onpenenute, K KaKOMY KJIacCy OTHOCUTCS KaXIbIH U3 9TUX 15 pernoHoB.
Oransl paboThI:

1. TlpuBecTu naHHBIC K COMTOCTABUMOMY BHUJTY.

2. Tloctpouth M 00YyUUTH MEPCENTPOH C MOPOTOBON PyHKIMEH akTHBauuu (YOSAUTHCS, YTO
HIEPCENITPOH CXOUTCS, CKOPOCTh 00yUeHus B3sTh U3 uHTepBana 0,1-0,3).

[IpoBectu knaccuduKalno peruoHoB.

TunoBbie OLlEeHOYHBIE MaTepHaJIbI IO TeMe 3
Jlomamnee 3aganre 3. TUmossle 3agauu
HCﬁpOHHaﬂ CCTh UMECCT ABA BXOJHBIX 3JICMCHTA, JBa HCﬁpOHa B CKPBITOM CJIOC 1 IBa HeﬁpOHa B

BBIXOIHOM cJI0€ (T.€. apXUTEKTypa ceTH — 2-2-2).

Hcxonnpie BecoBbie KOA(UIMEHTHI 3aJaHBl MAaTPULIAMH

2 2 3 -2
wit=(-2 3) {Wm,}=(-2 2
-2 3 -4 2

W3 BHemnel cpenpl noctynaer curHai (0,1; 0,9), xxenaemsiii Beixon cetu (0,3; 0,6), ckopocTh 00y4eHuUs
0,3.

. 1 ~ 1
@OyHKINSA aKTUBAIMK KaXKI0T0 BEIUNCINUTENBHOTO 3JIeMeHTa (HelipoHa) (p(vj) = P(Uy) = ——.

3anaHus:

1. HzoOpaszure apxuTeKTypHbIN Tpad 370l cetr (He 3a0yIbTe O MOPOTOBBIX AIIEMEHTAX ).
2. BpbuucnanuTe BBIXOIHOWM CUTHA CETH U OIMUOKY KaXKJI0T'0 BBIXOJHOTO HEHpOHAa.



3. Hcrmonp3ys anroputM 0OpaTHOTO paclpoCTpaHeHUsi omMOKH, Bbuuciure uzmeneHuss BCEX
BECOBBIX KOA((HUIINEHTOB.
[ToBTOpHUTE MYHKTHI 2-3 I TOrO € BXOJHOTO U 5KE€IaeMOT0 BBIXOJHOIO CUTHAJIA CETH.
TunoBbie OLEHOYHBIE MaTepPHAJIbI 0 Teme 4
[Ipumepbl KOHTPOIBHBIX padboOT
3amaua 1
B ¢aiine IlporHosupoBanue KpeautoB.XISX mpencraBieHa uHpOpMAIMS O CISAYIOLNIHX
nokaszaTessix 3a nepuoj ¢ suBaps 2009 rona no gekadps 2015 rona:
Temn npupocTa KpeAUuTOB He(UHAHCOBBIM OpPraHU3ALMSIM PE3UIEHTaM, B % K
COOTBETCTBYIOIIEMY
X1 | mepuoay mpouuIoro rojaa
X2 | be3paboruna, %
Temn npupocTa MHIEKca npoMblnieHHoro npoussoactsa (UIIII), B % k
COOTBETCTBYIOIIEMY
X3 | mepHoay MpouuIOTo roaa

x4 | CtaBKH MO Jeno3uTaM (PU3NIECKUX JIUI] CPOKOM OT 6 MecsIIeB J0 rojia

X5 | CtaBKH MO KpeIUTaM IOPUINYECKUX JIUI] CPOKOM OT 6 MECSIIIEB JI0 ToJia
Temn npupocta uanekca 3¢p(HeKTUBHOI0 HOMMHAIBHOTO Kypc pyos, % K
COOTBETCTBYIOIIEMY
X6 | mepuoay MpoIuIoro roja
Temn npupocta nomapoBoil nensl Ha HepTh Urals, % K cOOTBETCTBYIOLIEMY MTEPHOY
X7 | mpoIuIoro rojaa
Heo0OxonnMo noiayuuTs nporuo3 nepeMeHsbix X1, X4 u X5 Ha Bce Mecsaubl 2016 roga, Ha OCHOBE
uMeroleicss nHPOopMAIM U TIOCTPOCHUS U OO0ydYeHUS HEMPOHHON CETH C OJHHM CKPBITHIM

. 1

cnoeM. DyHKIMsS aKTUBAIMM HA BCEX HEMpOHaX CKpbIToro cios @(v) = .= Ha BCCX
. . - e?V-1
HeWpoHax BEIXOAHOTO clost ¢(T) = th(v) = L

[Ipu pemenun 3aga4u HEOOXOAUMO:

a) OnmcaTp nporecc 00padOTKU JaHHBIX NEpe] 00yUYeHUeM HEMPOHHOM ceTH

0) Ornpasutk Ha e-mail perevyshin-yn@ranepa.ru ¢aiin ¢ paboTaroummM Ko10M, KOTOPbIid
o0yJaeT HEHPOHHYIO CETh.

B) [IpencTaBUTh UTOrOBBIE 3HAYECHUSI CHHAIITHYECKUX BECOB.

r) [IpuBecTH MPOrHO3HOE 3HAYCHHUE TTIEPEMEHHBIX, HE 3a0bIB, UYTO CETh 00yYaiach Ha
peoOpa30BaHHBIX TaHHBIX, @ PYKOBOJICTBO KOMMEPYECKOTro 0aHKa HHTEPECYIOT (PaKTHYECKHe
(menmpeoOpa3zoBaHHbBIC) pe3yIbTATHI.

3agaua 2.

B ¢aiine PervonambHas wuHOAUA.XISX mpuBeeHa CTAaTHCTHKA O TEMIIE pPOCTa HHIAEKCA
NOTPeOUTENECKUX IIEH Ha TOBAaphl U yciuyru (B % Jexabpb K JeKaOpio MpOIUIOro roja) mo
peruonam P® B mepuon 1996-2015 roxmpl. 3amaueld sBisieTcs pa3OHMEHHWE PETHOHOB Ha
onHopoaHble 1o TeMity pocta UIIL] B paccmaTpuBaeMslil mepuo1 rpynmnsl (M0 KaKAOMY PETHOHY
umeetrca 20-mepubiid BekTop MIILl, Hago pacnpenenuTs perduoHbl Mo rpymnnaM, B KOTOPBIX 3TH
BEeKTOpa ONM3KH Jpyr K Opyry) C HUCHOJh30BaHHEM HeipoHHOW cetu. KommuecTBo rpyrmin
BBIOpATh U3 nuamna3oHa 4-8.

[Ipu pemernn HEOOXOIUMO:

a) YKazaTh KOJIMYECTBO TPYIII, Ha KOTOPBIE OYAYyT pa3OUThI pErHOHBI (XOTEI0Ch ObI, 4TOOBI 3TO
YHUCJIO Pa3inyaioch y pa3HbIX CTYJICHTOB).

6) OrmnpaButs Ha €-mail perevyshin-yn@ranepa.ru caiin ¢ paboTarommum Ko10M, KOTOPBIi
o0Oy4JaeT HEHPOHHYIO CETb.

B) [IpencTaBUTh UTOTOBBIE 3HAUCHUS [ICHTPOB KIaCTEPOB.

r) [IpuBecTH TaOIHITy C HTOTOBBIM PaCIPEICIICHUEM PETHOHOB Ha TPYIIITHIL.
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3agaua 3

PaccmarpuBaercs mONMHOCBA3HAs HEWPOHHAs CETh IMPSMOrO PacIpOCTPAHCHMS, UMEIOLIasl JBa
HEHpOHa B CKPBITOM CJIO€ U TPH B BBIXOJHOM, Pa3MEpPHOCTh MPOCTPAHCTBA BXOAOB (6e3 yuera
nopora) paBHa 2. HelpoHBI BBIXOAHOTO CJIOSI TMOJY4YalOT CUTHAIBI TOJBKO OT HEHPOHOB
CKpBITOTO cJos (TOpor [Jisi HUX OTCYTCTByeT). MaTpuia 3HaueHUH CHHANTUYECKUX BECOB

Wo1  Wo2
CHTHaJla OT BXOJHOro cjiod K ckpeitomy W = | wqq Wiz |. Marpuua 3HauyeHHM
-08 -0.3
—~ -03 —-0,6 04
CHHANTUYECKUX BECOB CUTHAJIA OT CKPBITOTO CJIOA K BBIXOJAHOMY W = 09 —01 12
) ) )

a) M300pa3ute apXUTEeKTypHBII rpad paccMaTpuBaeMoil HEHPOHHOM ceTH
6) Ha Bxox cetu monaercs y4yeOHbiii Bektop (1; 0,9; 0,9), xenaeMbIM OTKIMKOM KOTOPOTO

ssisgerca Bektop (0,1; 0,9; 0,1), mpu 3TOoM BBIXOA MEepBOTO HelpoHa ckpbiToro cnos Y1=0.6, a
1

1+eV’

BTOporo Yy»=0.8. ®yHKIMS aKTMBALUM B KakIOM Helipone — curmoua: @(v) =

BoruncnuTe BBIXO/BI CETH.

B) Brraucnure 3HaueHUSA OIIHOOK JUIA KaXJ0I'0 BBIXOAHOI'O 3JICMCHTA.

r) OnpenenuTe JOKAIbHBIN IPaueHT AJIS KaXKI0TO HEepoHa BBIXOJHOTO CJIOS.

1) Onpenenure JOKAIbHBINA TPAIUEHT JUIsl KaXKI0T0 HEMpOHA CKPBITOTO CIIOS.

¢) Brruncnure n3MeHeHne CUHANTUYECKUX BECOB JIJIsl CUTHAJA, WAYLIETO OT BTOporo (aktopa
BXOJIHOTO CJI0s1, €clid HopMma o0yuenus 0,25.

3amaua 4

JIOKaXXKTe, uTO MPOM3BOIHAS (PYHKIMH akTHBamu @(v) = — 1 umeer BuxI:

1+e7?
@' (v) = 0.5(1 — % (v)). Kakopa 061acTh 3HaYEHHI TAKOI (yHKIIMN AKTHBAINH?

TunoBble OLIEHOYHbIE MATEPHAJIBI 110 TEME S
Jomamnee 3ananue 4. TUmoBbie 3a1a4u
3amanue 1.

BeImonHnTe cTaHaapTH3annio JaHHbIX 13 (aiiza Country.xIs.

[MpoBenure pa3dueHue crpad u3 daiia Country.xIs. Ha 6 rpyrmr, UCTIONB3Ys OAXO HA OCHOBE
caMoopranuzyromuxcs kapt Koxonena.

a) Pagmyc Ha HauanpHOM »dTame UpUHATH paBHbIM 3. Yepes kaxnapie 200 amox paaumyc
yMeHbIIaTh Ha 1. HelipoHsl pacniosiarath B JIMHUIO.

0) Hopma oOyuenus Ha HauanpHOM dTare 0,1; 3aTeM yMEHbBIIIAETCS C YBEIMUYEHUEM YHCIIa 3T0X

o npasuiy: N(s) = 0.1e 70w + 0.01, rae S — HOMEp SMOXH.

B) Hamucarts xox B mporpamme Wolfram Mathematica.

r) CpaBHUTB COCTaB KIACTEPOB ¢ MeTOIOM K-cpeaHnx

Otyer mpezacraBisieT u3 cebs zip/rar apxuB ¢ pabOTArOIIUM KOJAOM M TEKCTOBBIA (ailn ¢
OITMCAHUEM ILIEHTPOB KJIACTEPOB, COCTABOM TPYIII U CPAaBHCHUEM pe3yJIbTaToB KapT KoxoHeHa u
MeToza K-cpenHux.

3ananue 2.

B ¢aiine Rus_macro.xIsx mnpexcraBieHbl NaHHBIE O HEKOTOPBHIX MaKPO3KOHOMHUYECKHX
MEPEMEHHBIX B POCCUNCKOM 3KOHOMUKE ¢ 1999 110 2015 rosp!.

3ajaya: Ha OCHOBE MHOTOCJIIOMHOTO MEpCEeNTpOHa IOCTPOUTH MOJENb, IO3BOJISAIOLLYIO
MPOrHO3UPOBATH TeMII IipupocTa peadbHoro BBIT u UIILI.

[pennonaraetcs, uto (gry, infly) = f(gri—q, infli_1,m2;_1, EX¢_1, Ge—1, UN€MpP;_1, iNV¢_q).
Dtarbl BHIIOTHEHUS pabOThI:

a) OIPENIEUTh APXUTEKTYPY CETH;



0) oOpaboTaTh JaHHBIC HAJJICKAIIUM 00Pa30M;

B) 00y4YHTh HEHpPOHHYIO ceTh Ha JaHHBIX 1999-2014 rr. (g 3TOr0 HEOOXOAMMO HAMUCATh
«KO» AJIS pealln3aluy ajJropuTMa oOpaTHOro paclpoOCTPaHEHUs OLIMOKH);

I') HA OCHOBE MOJYYEHHBIX CHHAITUYECKUX BECOB BBIYMCIUTD BBIXObI CETH AJIs JaHHBIX 2015 T,
HOCTPOUTH IPOTHO3.

4.3. OueHo4HbIe CPpeCTBA VISl IPOMEKYTOYHOI aTTeCTAlMH.
4.3.1. IlepeueHbr KoOMIeTEeHIMH € yKa3aHHeM JTAanoB HX (opMUpOBaHUSI B Ipolecce

OoCBOeHUs oOpa3oBaTenbHOl mnporpammbl. IlokasaTtesim W KpUTepHMH OleHMBAHUA
KOMIIEeTEeHIUIi ¢ y4eToM 3Tana ux opMHUPOBAHMNS.

Kon HanmeHOBaHME KOMITCTEHIIUH Kon srama ocBoeHunss | HamMeHoBaHHe Tana OCBOCHUS
KOMITETEHIMH KOMITETEHIIMU KOMITETEHIMH
[IKc OC-C CriocobeH TNPUMEHSTh CHCTEMHBIE ITIKc OC-C.1 CrnocoOHOCTh paclIupsTh 3HAHUS
3HaHUS B OOJIACTH SKOHOMHUKH C B MaKpOIKOHOMHYECKOI1 cepe
YU4eTOM  CHEeUU(HUKH  penraeMbIX
npodecCHOHATBHBIX 331a4

Oran 0CBOEHUS IToxazarens OLleHUBAHUS Kpurepuii onieHuBaHUS
KOMIETEHIIUN
MKe OC-C.1 Croco6eH u3y4aTh JONOIHUTEIbHBIE TEMBI KAaueCTBO OCBOCHMS IOIIOJHUTEIbHBIX TEM
MaKpPOIKOHOMHMKH

4.3.2. TunoBble OLIEHOYHBIE CPE/ICTBA.
3aver
3anaua 1 (25 6amnon)

PaccMatpuBaeTcs MOTHOCBA3HAs HEHPOHHAs CETh NPSIMOIO PAacIpOCTPaHEHUs, MMEIoLas JBa
HEHpOHa B CKPBITOM CJIO€ U TPH B BBIXOJHOM, Pa3MEpPHOCTh MPOCTPAHCTBA BXOAOB (0e3 yuera
nopora) paBHa 2. HelpoHBI BBIXOJHOTO CJOs MOJYYalOT CHUTHAJIBl TOJIBKO OT HEHPOHOB
CKpBITOTO cJos (TOopor [Jisi HUX OTCYTCTByeT). MaTpuia 3HaueHHH CHHANTUYECKUX BECOB

Wo1 Wo2
CUTHala OT BXOJHOIO cJOS K CKpbitomy W = | wy; Wiz |. Marpuna 3HaueHMi
—-0.8 -0.3
—~ -03 -0,6 04
CHHANTUYECKUX BECOB CUTHAJIA OT CKPBITOTO CJIOA K BBIXOJAHOMY W = 09 —01 12
) ) )

a. 300pa3uTe apXuTeKTypHbI rpad paccMaTpuBaeMoil HEHPOHHOH ceTH
6. Ha Bxox cetu momaercs yuebnsii Bektop (1; 0,9; 0,9), kemaeMbIM OTKIMKOM KOTOPOTO

ssisgerca Bektop (0,1; 0,9; 0,1), mpu 3TOM BBIXOJA MEPBOTO HeWpoHa ckpbiToro cios Y1=0.6, a
1

1+eV’

BTOpOro Yy»=0.8. DyHKIMS aKTMBAlMM B KaXIOM Helipone — curmoua: @(v) =

BrruucinTe BEIXOIBI CETH.

B. Beruncnure 3HaueHUs OMIMOOK JIJIs KaXKIOT0 BEIXOJIHOT'O 3JIEMEHTA.

r. Onpenenure J0KaIbHbIA FPAJUEHT JJISl KaKI0T0 HEHPOHA BBIXOIHOTO CJIOS.

1. Onpenenure J0KaJIbHBINA IPAIUEHT JUIsl KaXKI0T0 HEMpOHA CKPBITOTO CIIOS.

€. Brruncnure m3MeHeHHe CHHANTHYECKUX BECOB JUIsl CHTHaA, UAYIIEro OT BTOPOro ¢akTopa
BXOJIHOTO CII0s1, €cii HopMma oOyuenus 0,25.

3anaua 2. (25 6amwioB)

JIOKauTe, 4TO NPOU3BOAHAs pyHKIMHU akTuBauu @(v) = — 1 umeer BuA:

1+e™V
¢'(v) = 0.5(1 — p?(v)). Kakoa 061macTh 3Ha4eHMii Takoi GyHKIIMK aKTHBAIN?

3anaua 3. (25 6asmnoB)
B Tabauue npuBeneHa uHdOpMaAIUs O CTPYKTYpe TOCYJApCTBEHHBIX PAcXoJ0B B CTpaHax
EBponbr, CHIA, Kanane, ABctpanuu. VccienoBatens 3HaeT, 4To OIOIKETHYIO MOJUTHKY 3THUX
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CTpaH MOXHO pa3JeiauTh Ha TPU TPYMNIbl, YCJIOBHbIE Ha3BaHUE KOTOPbIX «CoIMaIbHO-
OPHUEHTUPOBAHHBIN Oro/IKETY, «B0EeHHO-OpUEHTUPOBAHHBIN Or0mKETY, «broxer,
OPUEHTUPOBAHHBIN HA Pa3BUTHE YEJIOBEYECKOTO KanuTaiay. [Ipu 3ToM U3BECTHO pacnpeiesieHre
25 cTpaH 1o 3TUM rpynnam. 3agadyei ucciaeaoBaTels sSBISIETCS OTHECEHUE OCTaBIIMXCS 9 cTpaH
(bonrapusi, Yexus, @pannusi, Manbta, [lonema, Pymeaus, Ucnanus, [IBenus, [1Betinapus) k
OJIHOM W3 Tpex rpyni. Pemmure 3Ty 3amady, NpuMeHsisi HEHPOCETEBOE MOEIMpOBaHue. [3a1aua
pemiaeTcsi Mpu UCIOJb30BaHUU TOPOTOBOM (DYHKIIMM aKTHBAIMH, HAadajJbHbIC 3HAYEHUS BECOB

0,1 -0,14
-0,2 0,12
W = 02 -02 |’ ckopocTh 00ydenusi 0,2 (Mpu ATOM pelieHue He eTMHCTBEHHOE)].
0,06 —0,07
Honst pacxonoB Honst pacxonoB Ha Homnst pacxoioB Ha
rocynapcTBa Ha obOpa3oBaHue U COLIMANBbHOE
Ne 000pOoHY B 00IIIX 3JIpaBOOXpaHCHHE B CTpaxoBaHHE B OOIINX
rpynnbsl | Crpana pacxozax o01ux pacxonax pacxojax
ColraabHO-OpUESHTHPOBAHHBIN OFODKET
Luxembourg 16.85% 28.07% 55.07%
Ukraine 17.74% 24.49% 57.78%
Norway 18.35% 32.65% 49.00%
Ireland 18.94% 34.09% 46.97%
I rpymma | Slovenia 19.44% 31.19% 49.38%
Denmark 19.49% 30.49% 50.02%
Austria 19.69% 28.00% 52.30%
Finland 19.78% 27.93% 52.29%
Germany 20.38% 24.26% 55.35%
BoeHHO-0pHEeHTHPOBaHHBIH OIOKET
Netherlands 25.64% 25.33% 49.04%
Bulgaria 26.62% 24.31% 49.07%
Hungary 27.26% 24.771% 47.97%
Italy 27.33% 25.43% 47.24%
2 rpynna | Greece 28.89% 17.73% 53.38%
USA 38.00% 20.00% 42.00%
Albania 32.73% 19.82% 47.45%
Cyprus 33.28% 27.09% 39.63%
Russia 38.75% 19.74% 41.51%
Bropker, OpHEHTHPOBAHHBINA HAa Pa3BUTHE YEJIOBEYESCKOTO KalnuTaia
Portugal 22.73% 31.68% 45.58%
Latvia 23.78% 30.85% 45.36%
Lithuania 21.92% 33.88% 44.20%
3 rpynmna | Australia 23.18% 34.35% 42.47%
Canada 23.08% 35.64% 41.27%
Estonia 21.88% 36.08% 42.03%
Iceland 20.80% 43.53% 35.67%
Iomtexar KiaccuHUKaIHH
= Bulgaria 26.62% 24.31% 49.07%
2 Czech
§ Republic 22.31% 26.53% 51.16%
2 France 21.28% 28.83% 49.89%
= Malta 23.57T% 27.00% 49.43%
. Poland 21.99% 25.94% 52.07%
E Romania 23.80% 24.45% 51.75%
v Spain 22.25% 29.34% 48.41%
é Sweden 20.97% 27.39% 51.64%
o Switzerland 22.32% 28.91% 48.77%
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a) [IpuBenute rpaduueckyro HIUTIOCTPALIUIO UCTIONb3YEeMON HEMPOHHOM CETH.
6) IlpuBenure UTOrOBbIE 3HAYCHMS CHHANTUYECKUX BECOB, INPH KOTOPBIX JOCTUraeTCs

CXOIUMOCTS (T.€. BCE 00OBEKTHI 00yUaroIIeli BEIOOPKH MOMAIal0T B CBOM Ki1ace).
B) YKaXuTe, K KAKOH TpyIIe OTHOCUTCS Ka)1asi U3 CTPaH, MOJICKAIINX KiacCu(UKAIIUH.

3anaua 4. (25 6amnos)
B tabnuue npexncrapneHa uHpopmanus o0 yCpeAHEHHBIX 3a 5 JIET COIHAIbHO-DPKOHOMUYECKUX
nokazateinsix Poccuu u 3apy0OekHBIX CTpaH.

country 5-Years | rgdpgrowth | empgrowth(-1) | hcgrowth(-1) ‘ s(-1) | 9(-1)

Argentina 388625 3.92% 0.49% 0.25% | 21.72% | 14.09%
Argentina 3821 7.12% 2.50% 0.52% | 18.28% | 10.16%
Australia 388625 3.42% 1.68% 0.12% | 25.82% | 14.85%
Australia 3821 3.08% 2.61% 0.18% | 28.73% | 15.05%
Austria 3882 2.11% 1.01% 0.51% | 26.86% | 15.35%
Austria 3821 1.81% 1.24% 0.39% | 23.38% | 14.74%
Belgium 3882 0.98% 1.44% 0.40% | 24.30% | 17.97%
Belgium 3821 2.34% 1.01% 0.36% | 23.81% | 18.00%
Bangladesh 388?3 2.96% 2.06% 1.61% | 20.33% | 8.00%
Bangladesh 3821 5.75% 2.89% 1.49% | 24.96% | 6.28%
Bulgaria 388?3 4.38% -2.05% 0.41% | 11.17% | 31.84%
Bulgaria 3821 5.03% 2.64% 0.37% | 17.11% | 30.31%
Bolivia 388?; 6.51% 3.25% 0.93% | 13.22% | 26.02%
Bolivia 3821 4.99% 3.08% 1.31% | 11.24% | 20.82%
Brazil 388623 2.30% 1.92% 1.92% | 18.33% | 26.04%
Brazil 3821 4.77% 3.08% 1.26% | 18.14% | 19.24%
Canada gggg 2.53% 2.18% 0.58% | 23.26% | 14.71%
Canada 3821 1.00% 2.15% 1.19% | 23.66% | 15.22%
Switzerland gggg 1.98% 1.19% 0.02% | 26.50% | 8.08%
Switzerland 3821 3.49% 0.95% 0.19% | 23.51% | 8.28%
Chile 383623 8.31% 2.32% 0.47% | 25.84% | 13.28%
Chile ggﬂ 4.32% 3.87% 0.82% | 24.85% | 8.84%
Cote d’Ivoire 2002- -2.37% 2.34% 143% | 6.25% | 9.57%
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2006

Cote d’Ivoire 3821 0.70% 1.21% 0.83% | 5.37% 7.76%
Cameroon 3882 2.30% 2.91% 0.88% | 12.13% | 8.89%
Cameroon 3821 2.86% 2.77% 0.72% | 16.07% 9.90%
Colombia 3882 4.71% 2.53% 0.76% | 17.51% | 11.76%
Colombia 38(1)1 5.78% 1.98% 0.51% | 20.22% | 11.77%
Costa Rica 3882 3.46% 4.42% 0.64% | 10.63% | 12.60%
Costa Rica 38(1)1 4.41% 3.51% 0.29% | 13.70% | 13.95%
Cyprus 3882 3.12% 1.23% 0.18% | 21.51% | 14.45%
Cyprus 3821 3.91% 2.88% -0.50% | 24.11% | 17.05%
Czech Republic 3882 3.14% -1.22% 0.66% | 22.77% | 27.19%
Czech Republic 3821 1.87% 0.71% 0.88% | 23.34% | 26.39%
Germany 388623 1.17% 0.83% 1.39% | 21.83% | 14.25%
Germany 3821 1.81% -0.12% 2.08% | 17.93% | 14.84%
Denmark 388625 1.26% 1.04% 0.08% | 22.56% | 20.39%
Denmark 3821 1.76% 0.26% 0.20% | 23.34% | 20.61%
Ecuador 388625 9.53% 2.40% 0.15% | 20.29% | 20.05%
Ecuador 5821 4.07% 3.60% 0.89% | 26.49% | 11.96%
Egypt 3882 2.71% 2.11% 1.64% | 13.37% 8.23%
Egypt 3821- 5.12% 2.97% 1.21% | 15.28% | 13.02%
Spain gggé 4.63% 4.21% 1.34% | 25.74% | 15.36%
Spain 3821 1.05% 3.43% 0.60% | 28.41% | 16.58%
Estonia 388623 7.62% -1.38% 1.16% | 19.58% | 33.39%
Estonia 3821 2.93% 2.44% 0.25% | 27.79% | 26.31%
Finland 388623 1.53% 2.23% 0.50% | 23.24% | 17.47%
Finland 3821 2.30% 1.04% 0.41% | 22.66% | 18.52%
France 388?3 0.78% 1.74% 1.17% | 18.33% | 19.61%
France 3821 1.72% 0.59% 0.53% | 19.65% | 19.86%
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United 2002-

Kingdom 2006 1.93% 1.21% 0.44% | 18.37% | 15.60%
United 2007-

Kingdom 2011 0.02% 0.93% 0.48% | 17.54% | 17.83%
Greece 388625 3.74% 1.00% 0.45% | 24.07% | 18.09%
Greece 3821 -0.78% 2.29% 1.31% | 24.91% | 18.44%
Hong Kong gggg 3.49% 1.89% 0.05% | 31.01% 5.53%
Hong Kong 3821 3.05% 0.25% 0.81% | 26.09% 5.23%
Croatia gggg 4.65% -1.55% 0.38% | 18.95% | 24.03%
Croatia 3821 1.90% 0.85% 0.55% | 25.48% | 22.79%
Hungary 388623 2.33% 1.07% 0.91% | 18.81% | 30.43%
Hungary 3821 1.69% -0.25% 0.34% | 20.66% | 27.67%
Indonesia 383623 3.04% 0.86% 1.05% | 18.23% | 15.86%
Indonesia 3821 5.88% 0.90% 0.89% | 22.19% | 15.51%
India 388623 8.23% 1.77% 0.95% | 19.11% | 19.19%
India 3821 8.29% 2.33% 0.98% | 26.28% | 18.46%
Ireland 3882 5.48% 5.57% 0.29% | 24.18% | 12.78%
Ireland 3821 -0.03% 2.85% 0.50% | 22.79% | 12.20%
Iceland 3882 2.88% 2.15% 0.62% | 26.89% | 22.07%
Iceland 3821 -1.34% 1.50% 0.76% | 35.03% | 22.82%
Israel 3882 -0.39% 2.73% 0.35% | 28.55% | 25.48%
Israel 3821 2.77% 2.12% 0.17% | 22.06% | 26.08%
Italy 3882 -0.11% 1.18% 0.66% | 24.36% | 14.65%
Italy 3821 0.63% 1.43% 0.48% | 25.12% | 15.07%
Jamaica 3882 1.48% -0.51% 1.16% | 16.95% | 29.92%
Jamaica 3821 0.26% 3.53% 0.57% | 19.52% | 34.48%
Japan 3882 0.98% -0.71% 0.48% | 29.06% | 14.75%
Japan 3821 -0.36% -0.18% 0.46% | 24.73% | 17.13%
Kazakhstan 3882 13.54% 0.17% 1.24% | 13.75% | 23.37%
Kazakhstan 3821 10.47% 1.89% 0.24% | 22.13% | 14.72%
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2002-

Kenya 2006 1.43% 2.50% 0.70% | 11.20% | 11.70%
Kenya 3821 4.26% 2.10% 0.73% | 13.35% | 12.21%
Korea, Republic | 2002-

of 2006 4.66% 0.56% 0.66% | 30.10% | 11.62%
Korea, Republic | 2007-

of 2011 2.58% 1.50% 0.63% | 32.77% | 13.31%
Sri Lanka gggg 3.79% 1.87% 0.95% | 18.86% | 20.41%
Sri Lanka 3821- 7.11% 2.85% 0.44% | 22.77% | 12.89%
Lithuania gggg 5.77% -2.61% 0.57% | 13.26% | 33.82%
Lithuania 3821 2.60% 1.88% 1.09% | 16.38% | 28.67%
Luxembourg 388623 5.63% 4.59% 0.45% | 29.78% | 10.62%
Luxembourg 3821 3.00% 2.61% 0.33% | 29.07% | 12.42%
Latvia 388623 5.50% 0.12% 0.65% | 15.35% | 33.07%
Latvia 3821 3.53% 2.60% 1.05% | 23.87% | 28.49%
Morocco 388623 0.59% 1.47% 1.23% | 26.22% | 10.60%
Morocco 3821 3.91% 1.82% 1.08% | 34.13% 9.53%
Mexico 3882 4.24% 2.46% 1.13% | 22.56% | 15.09%
Mexico 3821 1.57% 2.15% 1.18% | 20.71% | 13.97%
Mongolia 3882 14.89% 1.61% 0.14% | 20.36% | 30.83%
Mongolia 3821 7.14% 3.96% 0.36% | 26.65% | 33.02%
Malaysia 3882 6.86% 2.01% 0.90% | 39.22% | 7.52%
Malaysia 3821 4.73% 1.82% 0.77% | 32.80% 9.43%
Netherlands 3882 0.99% 2.43% 0.30% | 21.48% | 18.92%
Netherlands 3821 1.98% 0.45% 0.14% | 17.96% | 19.96%
Norway gggé 5.23% 1.46% 0.60% | 21.10% | 16.03%
Norway 3821 2.96% 1.15% 1.13% | 18.21% | 13.56%
New Zealand 3882 2.19% 1.42% 0.28% | 20.06% | 16.45%
New Zealand 3821 1.79% 3.04% 0.36% | 22.91% | 17.41%
Peru 3882 9.23% 1.80% 0.58% | 23.08% | 13.35%
Peru 3821 7.85% 3.30% 0.42% | 21.20% 8.36%
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2002-

Philippines 2006 1.23% 1.41% 0.48% | 21.31% | 12.13%
Philippines 3821 4.64% 2.15% 0.46% | 22.36% | 7.06%
Poland 388625 2.86% -1.10% 0.37% | 19.28% | 23.32%
Poland 38% 5.52% 0.48% 0.32% | 16.67% | 23.51%
Portugal gggg 1.77% 1.99% 0.70% | 30.47% | 15.90%
Portugal 3821 0.90% -0.02% 0.58% | 27.03% | 18.06%
Paraguay gggg 4.27% 2.58% 0.51% | 15.76% 9.06%
Paraguay 3821 5.97% 1.91% 2.59% | 15.75% 7.36%
Romania 388623 6.87% -2.71% 0.36% | 14.44% | 26.23%
Romania 3821 6.06% -2.66% 0.25% | 17.96% | 23.93%
Russia 388623 9.50% -0.23% 1.07% | 14.86% | 32.30%
Russia 3821 5.95% 0.80% 0.28% | 15.58% | 26.34%
Senegal 388623 1.45% 2.99% 0.84% | 14.18% | 11.58%
Senegal 3821 2.49% 3.24% 0.93% | 22.45% | 10.14%
Singapore 3882 10.54% 2.41% 1.20% | 40.34% | 12.55%
Singapore 3821 4.82% 1.74% 0.61% | 31.75% | 16.82%
Slovak Republic 3882 5.07% -1.10% -0.07% | 20.98% | 28.44%
Slovak Republic 3821 5.01% 0.86% 0.20% | 20.76% | 27.96%
Slovenia 3882 3.39% 0.48% 0.37% | 26.96% | 17.94%
Slovenia 3821 0.66% 0.75% 0.19% | 29.08% | 18.19%
Sweden 3882 1.42% 1.37% 0.43% | 20.35% | 22.12%
Sweden 3821 2.78% 0.45% 0.47% | 18.33% | 22.28%
Thailand gggg 5.62% 1.02% 0.61% | 27.56% | 19.76%
Thailand 3821 2.83% 2.45% 1.40% | 27.25% | 16.58%
Trinidad & 2002-

Tobago 2006 11.86% 3.64% 0.55% | 15.47% | 20.36%
Trinidad & 2007-

Tobago 2011 4.29% 3.28% 0.50% | 13.58% | 15.41%
Tunisia 3882 0.78% 1.98% 1.54% | 22.80% 9.84%
Tunisia 3821 2.68% 1.59% 1.54% | 27.87% 9.44%
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2002-

Turkey 2006 5.68% 0.19% 1.16% | 16.66% | 14.50%
Turkey 3821 5.27% -1.11% 0.96% | 16.08% | 17.17%
Taiwan 388625 3.18% 0.70% 1.04% | 27.80% | 14.00%
Taiwan 3821- 1.14% 1.51% 1.06% | 23.72% | 14.11%
Ukraine 388?3 9.19% -1.99% 0.45% | 11.62% | 33.93%
Ukraine 3821 4.26% 0.85% 0.54% | 14.81% | 19.35%
Uruguay 388?3 -0.07% -1.66% 0.69% | 19.42% | 13.99%
Uruguay 3821 7.51% 5.87% 0.05% | 19.00% | 10.03%
United States 388623 2.62% 1.43% 0.13% | 22.34% 9.55%
United States 3821 0.30% 1.09% 0.27% | 22.34% | 10.97%
Venezuela 388623 12.18% 3.09% 0.84% | 24.39% | 17.78%
Venezuela 3821 4.14% 0.35% 1.15% | 17.77% | 11.18%
Vietham 388623 7.33% 2.47% 1.11% | 19.04% | 16.88%
Vietnam ggﬂ 8.22% 2.51% 1.31% | 30.33% | 16.59%
South Africa 3882 5.20% 3.90% -0.66% | 18.56% | 8.58%
South Africa ggﬂ 3.89% 2.51% 0.79% | 20.91% 9.59%

rgdpgrowth — cpennuii 3a 5 net Temn npupocTa peansHoro BBII,

empgrowth — cpeHuii 3a 5 €T TEMI MPUPOCTa 3aHITOrO HACCIICHUS,
hcgrowth - cpemnuit 3a 5 ner TemMn mpUpPOCTa YEIOBEUYSCKOIO KaluTalla, M3MEPSHHOTO I10

meroxoJiorun Barro, Lee,
S —cpeaHsis 3a 5 JeT HopMa cOepeKeHHUS,

g — cpenHss 3a 5 JeT 40Jid rocyAapcTBEHHBIX pacxoaoB B BBII,
(-1) — omepartop 3ama3npiBaHMs, T.€. MHPOPMAIMs O TOKa3aTejle OTHOCHTCS K MPOILIOMY
MATUIETHEMY HEPUOY.
Heo6xoanMo nocTpouts U 00yuuTh HEUPOHHYIO ceTh 4-4-1, KoTOpasi Ha OCHOBE MH(OPMALIUH O
MPOILIBIX YCPEAHEHHBIX 3a 5 JieT 3HaueHusx empgrowth, hcgrowth, s, g nemaer nmpeackasanue
CpeIHMX 3a 5 JIeT TeMIIOB IpupocTa peansHoro BBILL
Cnoporno3upoBaTh cpeHue peanbHbie TeMibl mpupocta BBII B Poccun 3a 2012-2016 rr., ecnu

cpennue 3a 2007-2011 3HaueHUsI BXOHBIX IEPEMEHHBIX ObLIH PaBHbI

empgrowth — 0,16%
hcgrowth — 0,22%

s—15,8%
g 25,58%

HIkaJjia oneHUBaHNA.
Ornenka omnpenensercs mo gopmyiie:
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[=H+*h+M+F (1)
rae  h — konmvecTBO AOMalIHKX 3aqaHuii; H — komruuecTBO OAIoB 3a gomaiiHee 3aaanue, M —
KOJIMYECTBO 0ajuIoB 3a KOHTPOJBHYIO pabory, F — kommuectBo OammoB 3a 3avet, | —
HAKOIUICHHOE KOJMYECTBO OAJIJIOB.

Ouenka no Ouenka no Haxkomnennoe konuuectBo 6asmios (1)
nATHOAJUIBHOM mIKale | AecATHOaLIbHOMN

IIKaJje
OTIUYHO 10 90% oT Imax ¥ BEIIIIE

80% ot Imax 1 BBILLIE

70% ot Imax ¥ BBILLE

Xopoiio 60% OT Imax 1 BBIIIIE

50% oT Imax ¥ BBILLIE

Y 10BIETBOPUTEITEHO 40% ot Imax 1 BBIIIE

30% ot Imax ¥ BBILIE

HeynosietBoputensHo 20% ot Imax 1 BBILIE

10% ot Imax ¥ BBILIE

RPINWA OO |||

Menee 10% ot Imax

4.4. MeTonu4ecKue MaTepHAJIbI MO MPOBeIeHHIO MPOMEKYTOUHOI aTTecTallNU

3ayeT MpOBOJIUTCS B KOMIBIOTEPHOW ayJUTOPUH, C YCTAHOBICHHBIM makeroM Wolfram
Mathematica, ¢ gocTynmoM B JIOKQJIbHYIO CE€Th AKaJeMUU U TJIOOQIbHYIO ceTh VIHTEpHeT.
CTyneHT BBINOJHEHUE pELICHMs 3aJaud Ha KOMIIBIOTEpE, 3aTeM MpPEIOCTAaBISICT pElICHHE
MPETIoIaBaTelto, TI0 TAHHOMY PEIICHUIO TIPOBOIUTCS COOECEI0BaHUE CO CTYICHTOM.

[Ipu pemenun 3a1a4u HEOOXOAUMO:

a) Onmcatp niporiecc 00padOTKU JaHHBIX MEpe] 00yUYeHUEeM HEMPOHHOU ceTH

0) Harucats koj B mporpamme Wolfram Mathematica, kotopblit 00yuaeT HEHPOHHYIO CETh.

B) [IpencTaBUTh UTOrOBBIC 3HAYCHHUSI CHHAITHYECKUX BECOB

r) JlaTh TOYEUHYIO OIICHKY IPOTHO3a TEMIIOB POCTAa POCCUICKON IKOHOMHKH, HE 3a0bIB, YTO CETh
oOyuaJachk JUIsl JaHHBIX, PE0Opa30BaHHBIX METOAMH U3 1. a.

Bpewms nmoaroroBku pemeHus 3anaq e 0onee 60 MuH.

[lpu pemenun 3amad CTYINCHTY pa3pelacTcs HCIOJIb30BaTh AIICKTPOHHYIO CIPAaBOYHYIO
nokymMmeHraiuio maketa Wolfram Mathematica, a Takxke caiit wikipedia.org. JIroObie ocTanbHBIE
AJIEKTPOHHBIE PECYPChl U MCTOYHUKH JIaHHBIX TPHU MPOBEJCHUU 3ayeTa 3amlpelieHsl. B cirydae
HapyIIEHUH JaHHBIX TPaBWJI CTYACHTY BBICTABIISETCS OLEHKA «HEYIOBIECTBOPUTEIHHO» (0
0aioB).

B caywae, ecnu IUCHMIUIMHA TOJHOCTHIO WM YacTUYHO TPOBOAMIACH C HPUMEHEHHEM
TEXHOJIOTHUI 3JICKTPOHHOTO OOYYCHHs W/WIM JIUCTAHIIMOHHBIX TEXHOJIOTHUH, 3a4eT MOXET
MIPOU3BOJIUTHCS € UCTIONB30BaHueM cucTeMbl C/IO AkaneMuu 1 mpUMEHEHHEM TIPOKTOPHHTA.

5. MeToauuecKkue YKazanus 1Jisd Oﬁy‘lalOHII/IXCH 0 OCBOCHHIO JUCHHUIIIMHBI

MeroanyecKkue yKa3aHus M0 BBITOJIHEHUIO JOMAIIHEr0 3a1aHus

s ycnenHoro yCcBOEHUSl NMCLUMIUIMHBI U BBINIOJHEHHS AOMAIIHUX 3aJaHUN CTYIECHTY
HEOOXOAMMO  PEryJIsipHO  3aHUMATbC  CAMOCTOSITENIbHOM — paboToi:  ayIuUTOpHOM u
BHeayauTOpHOH. Ilepea BBINOJHEHHEM [OMAIIHUX 33JaHUA CTYJIEHT JAOJDKEH MNpopabdoTath
COOTBETCTBYIOLIYIO TEMY JIEKIMOHHBIX 3aHATUN, 3aHUMA’ACh C KOHCIEKTOM JIEKUMH U
COOTBETCTBYIOLIMMHU TJIABAMH PEKOMEH0BAHHON JIUTEPATYPBHI.

MeTtoanyeckue yKkazaHHs 10 MOArOTOBKE K KOHTPOJIbHOU paboTe

IIpu noaroToBKE K KOHTPOJIBHOM paboTe HEOOXOAUMO MPOPadbOTaTh COOTBETCTBYIOLLYIO
TEMY B JICKIIMOHHBIX 3aHATHUM, 3aHUMAsACh C KOHCIIEKTOM JICKLIUH U TJIaBaMU PEKOMEHI0BaHHOU
JIUTEPATYPBIL, BEIIOJIHATH TOMAIIHEE 3aJaHuE.
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I[J'IH Oonee FJIY6OKOI"O 3HAKOMCTBA C U3y4YaCMbIM KYPCOM CTYACHTY HCO6XOI[I/IMO YuTaTh

PEKOMEHAYEMYIO HAYUHYIO JTUTEPATYPY.

MeToaudyecKkue YKa3aHus O CAMOCTOSITEIILHO Da6OTC

Ne Tun Vkazanus
/0| 3aHsATHA
Tema 1. BBeneHue B HelipoceTeBOE MOJICNUPOBAHUE
1 J [IpopaboTars MaTepuas UCTOYHUKA [ 1] M3 CIIMCKAa OCHOBHOM JIMTEPaTypHI IJ1. 1
ctp.31-85
2 113 [IpopaboTars MaTepuan uCTOYHUKA [1] U3 CIIMCKa OCHOBHOM JIMTEPATypHI T 1,
ctp.31-85
3 13 IMpopaboTars MaTepuan HCTOYHMKA [ 1] U3 criMcKa OCHOBHOM IUTEpaTypHl TII. 1,
ctp.31-85. PazobOpars 3ananus, npenrHa3sHauYCHHBIE AT PELLCHNS Ha MPAaKTHUYECKOM
3aHATHH.
Tema 2. [Ipouecchl 00yyeHus
4 J IMpopaboTats MaTepuan HCTOYHHKA [ 1] U3 CIIMCKa OCHOBHOM JIUTEPATyPHI TI1.2, CTP.
89-171
5 13 [MpopaboTars MaTepuan UCTOYHMKA [ 1] U3 CIMCKa OCHOBHOM JIUTEPATypHI T11.2, CTP.
89-171
Brimonauts U cnath gomariHee 3agaHue Nel.,
6 13 [MpopaboTate MaTepuan UCTOYHMKA [ 1] U3 CIMCKa OCHOBHOM JTUTEPATypHI T11.2, CTP.
89-171
Pazo0pars 3amanHus, npeHa3HAYCHHBIE JUIsl PEIISHUS Ha MMPAKTHIECKOM 3aHITHH.
Tewma 3. OgHOCTIOWHBIH TIEpCENITPOH
7 J IIpopaboTats MaTepuan UCTOYHMKA [ 1] U3 CIMCKa OCHOBHOM JUTEPATYypPHI 1.3, CTP.
172-219
8 3 [TpopaboTate MaTepuan UCTOYHMKA [ 1] U3 CIMCKa OCHOBHOM JUTEPATypHI II1.3, CTP.
172-219
BremmonunuTs 1 caathk qoManrdee 3aganne No2.,
9 113 [IpopaboTtarts MaTepuan ucTodHrKa [1] U3 crircka OCHOBHOM JIMTEPATypHhI TI1.3, CTp.

172-219
[MoctpouTts B mporpamme MS Excel Mozmens 0MHOCTIORHOTO epcenTpoHa, MO3BOISIOIY IO
peniath 3a1ady KiacCH()UKanuy JMHEHHO pa3IeMMbIX MHOXECTB

Tema 4. MHOTOCIOWHBIN epcenTpoH

10 I [MpopaboTate MaTepuan UCTOYHMKA [ 1] U3 CIMCKa OCHOBHOM TUTEPATyphl T4, CTp.
219-341

11 113 IIpopaboTars MaTepuan HCTOUYHUKA [1] M3 CIIMCKAa OCHOBHOM JIMTEPATYPHI TJ1.4, CTP.
219-341
BrinmonHuTte ¥ caaTh JoMalirHee 3aganue Ne3,

12 113 Pazo0pars 3a1anHus, IpeaHa3HaAYCHHBIC IS PEIICHUS Ha TPAKTHYECKOM 3aHITHH
W3yuuth nnrepdeiic nmporpammsl Wolfram Mathematica

13 3 IMocTpouTs MOMETH MHOTOCIIOWHOTO TiepcenTpoHa B mporpamme Wolfram
Mathematica, mo3BoJISIOIIy 0 IPOTHO3UPOBATH 3HAYEHHST YKOHOMHYIECKHX
nmokasaresnei

14 | KP(KCP) | [ToBTOpHTH MaTepuai UCTOYHHKA [ 1] U3 CIMCKa OCHOBHOM JMTEpaTyphl ri1.1-4

[ToBTOpHTH pellicHUE THIIOBBIX 33124 MPAKTUYECKUX 3aHATHH, a TAK)KE JOMAIIHUX padoT

Tema 5. Knacte

n3anus 00BEKTOB C HCIIOJIb30BAHUEM CaMOOPraHM3yHIUXCA KapT

15 J [IpopaboTath MaTepuall ICTOYHHUKA [ 1] U3 CIIMCKa OCHOBHOM JIMTEpaTyphl I71.9, CTp.
573-622

16 13 [IpopaboTars MaTepuan uCTOYHUKA [1] U3 CIEICKa OCHOBHOWM JIUTEPaTyphl 1.9, CTp.
573-622
BrInoHUTE ¥ coath goMariHee 3aganue Ned.,

17 I13 ITocTpouTh CaMOOPIraHU3YIOILYOCS KapTy, B y3JIaX KOTOPOU HAXOIATCS

HCKYCCTBEHHbIC HelipoHsbl, B mporpamme Wolfram Mathematica, no3Bosnsiroriy o
pelarth 3a1a4y KiIacCU(UKaIi MHOTOMEPHBIX 00BEKTOB.
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6. YueOHasi 1uTepaTypa M pecypchbl HHPOPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOMI
cetn "UHTepHeT", BK/IIOYas MEepPeYeHb Y4eOHO-METOAMYECKOr0 odecneyeHust
JJIS CAMOCTOSITEIbHOM PadoThl 00yYAKOIIMXCS M0 AUCHUIINHE

6.1. OcHoBHas JUTEpaTypA.

Caiimon XaitkuH. HelipoHHBIE ceTH: MOMHBIN Kypc, 2-¢ u3aanue. M3paTeabckuil 1om
Bunwamc, 2006.
https://books.google.ru/books?id=LPMrO0iAOmuwC&printsec=frontcover&hl=ru&source=gbs_g
e_summary_r&cad=0#v=onepage&q&f=false

6.2. lononHutenbHas TUTEPATYypA.
Heiiponnsie cetu. Statistica Neural Networks. MeTo1onorus ¥ TeXHOJIOTHH COBPEMEHHOTO
aHanu3a gaHHbiX. M3n-Bo I'opsiyas Jlunus — Tenexom, 2008.

http://hi-edu.ru/e-books/xbook716/01/borovikov.pdf

6.3. Y4eOHO-METOIMYECKOe 00ECTICUeHHE CaMOCTOSATEILHON paboThl. OTACIHHOTO
obecrieueHus He MPEAYCMOTPEHO.

6.4. HopmaTuBHbIE IpaBOBBIE JOKYMEHTHI.
He npenycmorpensr

6.5. UnTepHeT-pecypchl.
http://www.aiportal.ru/downloads/books/1/
http://Ims.ranepa.ru

6.6. VlHpIE NICTOYHUKH.
He npenycmorpensr

7. MarepuajabHO-TeXHHYecKas 0a3a, HHGOPMaLMOHHbIE TEXHOJIOTHH,
NporpaMMHoe odecrneyenre 1 HHGOPMALMOHHbIE CIIPABOYHBIE CHCTEMbI

Jlnist ipoBeieHus 3aHATHI HEOOXO0IUM KOMIIBIOTEPHBIN KJ1acC, OCHAIEHHBIN KOMIIBIOTEPAMU 110
yIpaBJIECHUEM OIEepalMoHHON cucteMoil Windows, ¢ 1OCTyOM B MHTEPHET M YCTaHOBJIECHHBIM
NPUKJIAIHBIM TporpaMMHbIM obecrieuenreM Wolfram Mathematica, Microsoft Office, Adobe
Reader. Ayautopuu c JOCKOW, MEJIOM WM MapKepaMu — JUIS JICKIMOHHBIX M YacTH
CEMUHApPCKHUX 3aHATUH.
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