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

1.1. HI/ICHI/IHHI/IHa ((HeﬁpOCGTCBOC MOJICINPOBAHUC 9KOHOMHUYECCKUX IpoucccoB»
o0ecreynBacT OBJIAZICHUC CICAYIOIIMMU KOMIICTCHIIUAMM:

Kon HaumenoBanue Kog HanmenoBanue 5sTama OCBOEHHSA
KOMIIETEeHIIUU KOMIIETEHINH JTana OCBOCHMSI | KOMIETEHINH
KOMIIETEHIINH
I1K-8 croco0OeH rOTOBHUTH IIK-8.Y yriayoneHue (paciupeHue)

AHAJIUTUYECKUE MaTepPHUaIIbI c(OpMUPOBAHHOM KOMIIETEHIINN
JUTSL OLICHKW MEPONPUATUN B MIPH YCIIOBUU BHIOOPA AUCITUTLTUHEI
0011acT 3KOHOMHYECKOH T10 BBIOOPY, 3JIEKTUBHOI
MIOJINTUKU U TIPUHSATHUS JUCIUTUTAHBI W/UITH (aKyIbTaTHBA
CTPAaTEru4eCKUX peleHui
Ha MUKPO- U MAKPOYpPOBHE

1.2. B pesynbrare 0CBOCHMS AUCIUIUIMHBI Y CTYJACHTOB JOJHKHBI OBITH CPOPMUPOBAHBI:
OTO/TO Kopx stama ocBoeHus Pesysnbrarel 00y4eHus
npodeccHOHaNbHbIE NEHCTBHS KOMITETEHIINU
BEJICHHE aHATUTUYECKOH IIK-8.Y CIEYIOUINX 3HAHUIA:
paboThI B o6nactu HelpoceTeBoe MOCIUPOBAHUE
HKOHOMUKH U (pUHAHCOB CIIEIYIOLINX YMEHUIH:

pa3paboTku 00y4eHHUs HEUpOCceTH

CJI/IYIOLIMX HABBIKOB:
peleHusl 3aau4 HeHpOCETEeBOTO MOJIEIMPOBAHUS C
npuMeHeHneM makera Wolfram Mathematica

2. O0BbeM u MecTO AMCHHUILIMHBI B cTpyKkType OIT BO

O0beM JMCHUIIIMHBI
3 3E, 32 ak. yaca Ha KOHTaKTHYIO paboTy ¢ npenoaasareneM, 40 ak. 4acoB Ha CaMOCTOATEIbHYIO
paboty oOydJaromuxcs;
MecTto aucunmimnsl B ctpykrype OII BO
- B1.B.JIB.3.2 «HeiipocereBoe MojaenMpoBaHNE PKOHOMUYECKUX MPOILECCOB», 2 Kypc, 4
cemecTp.
— IMCUUIUIMHA peasn3yeTcsl MOCie U3yUeHHs! TUCIUIUINH:
OKOHOMeTpUKa (MPOABUHYTHIN YPOBEHB) 1
OKOHOMETpUKa (IPOABUHYTHIA YPOBEHB) 2
Mukpo3KkoHOMUKA (IPOIBUHYTHIN YPOBEHB) 1
MaxkposkoHOMHKa (TPOJBUHYTHIN ypoBeHb) 1
WNHCcTpyMeHTaIbHbIE METO/Ibl SKOHOMHUYECKOT0 aHamn3a — 1
WMHCTpyMEeHTaIbHBIE METOIBI SKOHOMHUYECKOTO aHAIIN3a — 2
— opMa IPOMEKyTOUHOM aTTeCTallMU — SK3aMEH.

3. Coaepxanue H CTPYKTYPa TUCHHIJIHHBI

O0beM TUCTIMIUIMHBL (MOYJISA), aK. 4ac./ yac.
KonTtakTHas pabora ®opma
oOyJaromuxcst ¢ TEKYILEro
No /11 HaunmMeHnoBanue tem npernoaBaTeieM KOHTpOIIS
- (paznenos) Bcero 10 BHJAM y4eOHBIX 3aHITHH CP yCIIeBACMOCTH,
K HpOMe)KyTO‘lHOﬁ
.H .HP H3 C aTrTeCTaluu
P

Ounas popma oOyueHus




O0beM AMCUMIUIMHEL (MOAYJIs), aK. 4ac./ yac.

KonraktHas pabota dopma
00yJaromuxcs ¢ TeKyILero
Noe 11/ HanmMenoBanue Tem TperoaBaTesieM KOHTPOJIS
- (paznenoB) Bcero 10 BHIAM y4eOHBIX 3aHITHN CP YCIIEBaEMOCTH,
K IIPOMEKYTOUHOH
M JIP H3 C aTTeCTaluu
P
Ovunas popma 0OydeHUS
Tema 1 Beenenne B HeilpocereBoe 12 2 4 6 3
MOJICITUPOBAHHE
Tema 2 | Ilpomeccsl o0ydeHUs 14 2 4 8 A3
Tema 3 | OnHOCTIOWHBIN TEpCeNTPOH 12 2 4 6 A3
Tema 4 | MHOTOCIOWHBIN IEpCENITPOH 18 2 6 10 KP (Tewmsr 1-4)
Tema 5 Knacrepmsanus 00BEKTOB ¢
HCII0JIb30BaHHEM 16 2 4 10 13
CaMOOPIaHU3YIOIIUXCS KapT
IIpomexxyrouHnas arrecrauus 36 9K3aMeH
Bcero: | 108/81 | 10/7,5 22/16,5 40/30

IMpumMeuanne™ — GOpMBI TEKYIIETO KOHTPOJS YCIEBAEMOCTH: aoMarnHee 3amanue (/13), KOHTpoJbHAs
pabota (KP).

Coaepixanue IUCHHIINHBI
Tema 1. BBenenue B HelipoceTeBOE€ MOAEIUPOBAHUE.
3HAKOMCTBO C OCHOBHBIMU TEPMUHAMU U OIpEAEICHUSIMHU. MOIEeIN UCKYCCTBEHHBIX HEHPOHOB.
Tumnbr QyHKIMI akTUBAIMH. APXUTEKTypa CETeH.

Tema 2. [Iporeccrer 00yueHus.

3anaua aranTUBHOM QuibTpanuu. Meron Hauckopeiiero cimycka. Metoq Hetotona. JInneiHbIi
(GuIbTp, MOCTPOEHHBIN IO METOly HAMMEHBIINX KBaIpaToB. AJITOPUTM MUHUMHU3ALUN
CPEIHEKBAIPATUUECKOM OMIMOKU. AJITOPUTM 0OpPaTHOTO PaclpoOCTPaHEHHs OIIUOKH.

Tema 3. OTHOCIIONHBIN IEPCENTPOH.

I'paduueckas u aHanmuTHUECKast MOZENb nepcenTpoHa. OOyuenue nepcentpona. Teopema o
cXoAuMoOcCTH nepcentpoHa. [IpuMeHneHne nepcentpoHa st pa3oueHust 00bEKTOB Ha JIBE
TPYHIIBL.

Tema 4. MHOTOC/IONHBIN MEPCENTPOH.

3anava uckmovatomiero MJIN (XOR). Moaenu mHorocnoiiHoro nepcentpona. PacnoznaBanue
00pa3oB C MOMOIIBI0 MHOTOCTIOWHOTO TiepcenTpoHa. [Iporao3upoBanue SKOHOMHUIECKUX
MEPEMEHHBIX C IIOMOIIbI0O MHOTOCIOHHOTO TIEpCEeNTPOHA.

Tema 5. Kimacrepusaiust 00bEKTOB € UCMOIB30BAHUEM CAMOOPTaHU3YIOIIUXCS KapT.
KapTs! camoopranuzanuu: nponecc KOHKYpeHIMH, TPOLECC KOOMepaluy, poIecc aJanTalky.
YnopsnounBanue u cxonuMoctb. Kinaccudukanus maoxxectB. Kaptel Koxonena.

4. MarepuaJibl TEKYIIero KOHTPOJISA YCIIeBAeMOCTH 00y4aromuxcsa 1 poHg
OLICHOYHBIX CPEJACTB MPOMEKYTOYHOM aTTeCTAlMHU N0 JMCIUIIIMHE

4.1. ®opMbl 1 MeTObI TEKYIET0 KOHTPOJISI YCIIEBAEMOCTH.

4.1.1. B xope peasuzanuum aucuumianHsl  Bb1.B./IB.3.2 «HeiipocereBoe
MOAEeJTHPOBAHHE JKOHOMHYECKHX IPOLECCOB» HCNOJIb3YIOTCH CJeIyIue MeTOAbI
TEKYLIero KOHTPOJIsl yCIeBaeMOCTH 00y4aroIuXcs:




Tewma (pazmen) MeTopl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
Tema 1 Howmarmuee 3aganue 1
Tema 2 JlomaniHee 3aganue 2
Tema 3 JlomarHee 3aganue 3
Tema 4 Konrponsnas pabora (Temsr 1-4)
Tema 5 Homarmnee 3ananue 4

4.1.2. DK3aMeH NPOBOAUTCH C NMPHMEHEHHEM CJIeIYIOIIHX METOA0B (CPEACTB). B YCTHOM
dbopme B Bujie coOece0BaHUs M0 pe3yIbTaTaM PEIICHUS 3a/1a4 B IPUKJIATHOM MaTeMaTHIECKOM
nakere Wolfram Mathematica.

4.2. MaTepuaJbl TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH 00y4al0uXCs

TunoBbie OIEHOYHBbIE MaTepHuaJibl 10 TEME 1
Jomarmnee 3amanue 1.

1
1+e~av

d . .
OTHCHIBAETCS BBIPAXKEHHUEM ﬁ =ag (v)(l - (p(v)). YeMy paBHO 3HAUECHHE ATOW MPOU3BOJTHON

1. TTokaxxuTe, 4TO MPOU3BOIHAS JIOTUCTUICCKON (QYHKIIMK aKTUBAIHK @ (V) =

B Touke V=07
2. HeuetHas curmouaiibHasi pyHKIUS aKTUBAIIMH 3a1aeTcst (hOPMYJIION:

l-e~ W av o
o) = o = th (7) MOKAXXHUTE, YTO MPOU3BOAHAS STOM (DYHKIIMU OMUCHIBACTCS
d a o o
BBIPOKCHHUEM d—(ﬁ =3 (1 — @? (v)). Yemy paBHO 3HAYEHHE ITOU MPOU3BOAHON B Touke V=07

3. HeiipoH j momy4yaeT BXOJAHOM CUTHAI OT YEThIpEX IPYTUX HEHPOHOB, yPOBHU BO30YKIEHUS
KoTopeix paBHbl 10; -20; 4; -2. CoOTBETCTBYIOIINE CHHANTHYECKHE BEca CBSA3EH 3TOro HeHpoHa
pasusl 0,8; 0,2; -1; -0,9. Beruuciante BRIXOAHOE 3HAUCHHE HEUPOHA j, €ClIi (PYHKITUS aKTHUBAIIUU
noructuueckad. (IIpennonaraercs, uro mopor oTcyrcTByeT). [IpuBennuTe MILTIOCTPALIUIO
NPOXO0’KICHHSI CUTHAJIA Yepe3 |-blif HEHPOH B BUJIE MIOJHOTO HAMpaBlIeHHOTo rpada.

4. CKOHCTpYHpYITE MOJHYIO PEKYPPEHTHYIO CETh C YETHIPbMS HEUPOHAMU, B KOTOPOM HEHPOHBI
HE UMEIOT 0OpaTHBIX CBS3EH caMu ¢ COOOH.

5. N300pa3ute apxUTeKTypHBbIN rpad HEHPOHHOI MOJHOCBSI3HOM CETH MPSAMOI0
pacnpocTpaHeHus ¢ 5 BXOJHbIMU CUTHAJIaMH, 4 HEMPOHAMHU B CKPBITOM cJI0€, 3 HEWpOHaMu
BBIXOJIHOT'O CJIOS.

6. [TycTh (yHKITUS CTOUMOCTH UMEET BU/I:

E(w) = 0.506% — 0.82w; — 0.35w, + 0.91w? + 0.91w2,

rae 02 — KOHCTaHTa, Wj — CHHAITHYECKHE BECa.

a) HAlIUTe ONTUMAJbHBIC 3HAYCHUST W1 1 W2, TIpU KOTOpbIX ¢yHkuus (E(W)) nocturaer coero
MHUHHUMAJIbHOTO 3HAYCHHS;

0) UCIONIB3Ysl METOJ] HAMCKOPEHIIIEero CIycKa, ONPeeIUTe 3HAYSHHSI CHHAIITUYECKIX BECOB Ha
MEePBOI M BTOPOH UTEpanmsX (IpeArnoaracTcs, 4YTo B HaYaJIbHBIA MOMEHT CHHANITHYECKUE Beca
pasubl Hyito W1(0)=0; w2(0)=0); 3HaueHue mapamerpa ckopoctu ooydenus n=0,3; n=0,7 .

B) UCTIOJIB3Ys MeToT HhI0TOHA OoTpeenuTe 3HaYeHHs] CHHANTHYECKUX BECOB Ha TIEPBOM U
BTOPOU UTEpaALUSIX.

TunoBble OLlEHOYHbIE MATEPHUAJIBI 110 TeMe 2

Jomaraee 3amanue 2.

3aganue 1.

B ¢aiine wage nunelHbIi HelpoH.XISX nmeercst nHpopMaIys o soraprdme 3apabOoTHOMN TIIATHI

u craxe 20 pabotHukoB. Mcmonb3ys MoJenb JMHEHHOTO HEMpOHA M alrOpUTM OOy4YeHus,

OCHOBAHHBIM Ha MHHHUMHU3AIMM CPEIHEKBAIPATUYECKOH OIIMOKH, HEOOXOOMMO OIICHUTh

K03 DUIHEHTE B cleylomeM ypaBHeHuu: Inwage; = B + frexp; + Bzexp? + &, i=1,...20

(Ckopocth oOyuenusi B3siTh W3 mHTepBaia 0,1-0,3). Ha ocHOBe MONy4eHHBIX pPE3yJIbTATOB
6




OMpCACIINTh 321pa6OTHI>Ie IJ1aTbl, KOTOPLIC HGOGXO,Z[I/IMO Ha3HAYUThb IIATH COTPYAHUKaAM C
3aJaHHBIMHU XapaKTCPUCTUKaAMU.

Oranel
1.

paboThI:
['paduuecku mpeAcTaBUTh MOZETb JIMHEHHOTO HEWpOHA, ONpPEICTUTh CBOOOIHBIC

napaMmeTpsl MOJIENH (Te KOTOpbIe OYAYT MEHATHCS B poliecce 00ydeHus)

2. IlpuBecTH MCXOJHBIE CTATUCTHUECKUE TaHHBIE K COMOCTaBUMOMY BHUAY (HEpoHHAas CeTh
Xopo1o ce0si BeJIeT, €CIIU 3HaYeHHsI BXOASIINX CUTHAIOB HE O4Y€Hb OOJbILINE, HAIPUMED,
nexat B quana3one ot 0 1o 1 uium ot -1 g0 1)

3. OOHYNIHUTH CHHANTUYECKHE BECA, IIPOBECTHU MEPBYIO UTEPAIMIO AITOPUTMA O0YUYCHUS IS
NIEPBOT0 HAOJIOCHHS, ONIPEICIUTh M3MEHEHNE CUHAIITHYECKHX BECOB, IIPOBECTH BTOPYIO
UTEPALIMIO aJITOPUTMA, ..., TpoBecTU 20 UTEpaLuIo.

4. Hauvarp 2-10 310Xy oOydeHus, npoBens 21 urepanuio, B Ka4yecTBE BXOJa B3ATh NEPBOE
HaOJIFOEHUE.

5. Ilposectu 200 3mox 00y4eHHs] HEHPOHHOU ceTH, YOETUTHCS, YTO AITOPUTM coliencs. B
KayeCTBE MTOTOBBIX CHHAINTHYECKHX BECOB B3Th MX cpenHee 3HadeHue B 200-i smoxe
o0OyueHusl.

6. OmnpenenuTs 3apIUIaThl OCTABIINXCS 5-TH paOOTHUKOB.

3amanmue 2.

B ¢aiine Ilepcentpon.xIs mnpencrasiena wuHbopMmanus O 4-X CONUATBHO-3KOHOMHYECKUX
nokasarensix peruoHoB P®D. O 24 pernonHax u3BeCTHO, YTO 12 M3 HUX OTHOCATCS K KJaccy
IPUBJIEKATEIbHBIX JUIsl IpokuBaHus (kiacc 1), a octaBmmecs 12 — He MPUBIEKATENbHBIX IS
npoxuBanus (kmacc 0). 15 pernonHoB mojexar kiaccudukanuu. Ha ocHoBe mepcenTpoHa
Pozenbiara onpenenute, K KAKOMY KJIaCCY OTHOCUTCS KaXIbIH U3 9TUX 15 pernoHoB.

Jtanel
1.

2.

paboTHI:
[TpuBecTH JaHHBIE K COMIOCTABUMOMY BUJLY.

[ToctpouTth ¥ 00YUYHTH MEPCENTPOH C MOPOroBOi (hyHKIMEN akTUBALUU (YOETUTHCS, YTO
HIEPCENITPOH CXOUTCS, CKOPOCTh 00y4UeHHUs B3sTh U3 MHTepBaa 0,1-0,3).

[TpoBecTu knaccu(puKauo peruoHoB.

Tunosbie OLIEHOYHBIE MAaTePHAJbI IO Teme 3
Homamnee 3aganue 3. Tunosklie 3a1aun
HelipoHHast ceTb HMEET JBa BXOJIHBIX JIEMEHTA, 1Ba HEMPOHA B CKPBITOM CJIO€ U JBA HEMPOHA B

BBIXOJIHOM cJ1o€ (T.€. apXUTEKTypa ceTH — 2-2-2).

I/ICXOZ[HBIC BC€COBEIC KO3(1)(1)I/II_II/ICHTLI 3aaHbl MaTpUllaMU

{wji} =

2 2 3 -2
-2 3| {wm}=|-2 2
-2 3 -4 2

W3 BremHe cpenpl nmoctynaet curaai (0,1; 0,9), xxemaemsrit Berxoa cetu (0,3; 0,6), ckopocTs 00ydeHHS

0,3.
. 1 L. 1
OYHKINA aKTUBAIIMU KAXKIOTO BEIYHCIUTEIHFHOTO dlieMeHTa (HeiipoHa) (p(vj) =1 PWy) = o
3agaHus:
1. U3o0pa3ure apXuTeKTYpHBIi rpad 1ol ceTH (He 3a0yabTe O MOPOTOBBIX AIEMEHTAX ).

2.

Brruncnure BBIXOHHOﬁ CHUTHAJI CCTHU U OI]_II/I6Ky KaXXJI01r0 BBIXOJHOT'O HCﬁpOHa.



3. Hcnomb3ys anroput™ oOpaTHOro pacnpocTpaHeHus OIOKY, Berauciute usmeHenns BCEX

BECOBBIX KO3 (DUIIUEHTOB.

HOBTOpI/ITe ITYHKTBI 2-3 JJIS TOI'O K€ BXOJHOI'O M KCJIAaEMOI'O BBIXOAHOI'O CUT'HAJIa CETH.

Tunosblie OLlEHOYHBIE MATEPHUAJIBI IO TeMe 4

[Tpumepsl KOHTPOJIBHBIX padOT

3amaua 1

B aiine IIpornosmpoBanue KpeauToB.XISX mpencraBieHa wuHbOpMAIMs O CICIYIOIIUX

nokasaresix 3a nepuoj ¢ suaps 2009 roxa mo nexkadps 2015 rona:

Temn mpupocTa KpeauToB HeMHAHCOBBIM OpraHU3AIMAM PEe3UIeHTaM, B % K

COOTBETCTBYIOIIEMY

x1 | mepuoay nmpomuuioro roja

X2 | bespaboruma, %

Temn npupocTa UHEKca npoMblluieHHoro npoussozactaa (MIIII), B % k

COOTBETCTBYIOLIEMY

X3 | meproay MpOIUIOro rojia

x4 | CtaBKH 10 JIeTI03UTaM (PU3MUECKUX JIUI] CPOKOM OT 6 MECSAIIEB JIO Tojia

X5 | CTaBKM O KpeuTaM IOPUIUYECKUX JIUI] CPOKOM OT 6 MECSIIEB JI0 rojia

Temn npupocta unaekca 3¢pHeKTUBHOr0 HOMUHAJIBHOTO Kypce pyous, % k

COOTBETCTBYIOIIEMY

X6 | mepHoay mpoIuIoro rojia

Temmn nmpupocTa 1oJapoBoit meHsl Ha HedTh Urals, % K COOTBETCTBYIOLIEMY MTEPHOTY

X7 | mponuioro roja
HeoOxoaumo nomyuuts nporHo3 nepeMeHHbix X1, X4 u X5 Ha Bce mecsipl 2016 roga, Ha OCHOBE
uMeroIeiicss nHpopMauu M MOCTPOSHHUST W OOyYeHUS HEHPOHHOW CETH C OJHHM CKPBITHIM

cnoeM. DYHKIUS aKTUBAlMM Ha BCEX HEHPOHAX CKpwITOro cios @(v) = o HA BCEX
. ~ ~ e?v—1
HeWpOHax BBIXOIHOTO ciiost ¢(¥) = th(D) = iy

[Tpu pemiennu 3agaun HEOOXOIUMO:

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

0) OrnpaBuTth Ha e-mail perevyshin-yn@ranepa.ru daii ¢ paboTaronM KOI0M, KOTOPbI#
o0yyaeT HEHPOHHYIO CETh.

B) [IpencTaBuTh HTOTOBBIC 3HAYCHUSI CHHAIITHYECKUX BECOB.

r) [IpuBecT Mporuo3Hoe 3HaYeHUE MEPEMEHHBIX, He 3a0bIB, YTO CeTh 00yJaiach Ha
peoOpa30BaHHbIX JAHHBIX, a PYKOBOJCTBO KOMMEPUYECKOr0 OaHKa MHTEPECYIOT (PaKTHUECKHE
(HempeoOpa30BaHHBIE) PE3yIbTATHI.

3anaua 2.

B ¢aiine Pernonanpnas wuHGmAIuA.XISX mpHBeaeHa CTAaTHCTHKAa O TEMIIE POCTa HWHIEKCA
MOTPeOUTENHCKUX II€H Ha TOBaphl W ycayru (B % Jexkadph K JEKaOpro MPOILIOTO Toja) IO
peruonam P® B mepuon 1996-2015 rogpl. 3anmadeld sBisiercs pa3OueHHE PETMOHOB Ha
onHopoanble 1o Temiy pocta UIIL B paccmarpuBaemslii nepro/| rpymnsl (M0 KaKIOMY PErHOHY
umeercst 20-mepHelii Bexktop WIIL, Hano pacnpenenuTs pernoHsl MO IpylmaM, B KOTOPBIX 3TU
BEeKTOpa OJM3KU JpYyr K JAPYry) C HUCIOJb30BaHHEM HelpoHHOW cetu. KommuecTBo rpymnm
BBIOpaTh U3 AuamnazoHa 4-8.

[Tpu pereHnu HEOOXOIUMO:

a) YKa3aTh KOJIMYECTBO I'PYIII, HA KOTOPbIE OYAYT pa30UThI pErHOHBI (XOTENIOCH Obl, YTOOBI ATO
YHCIIO0 Pa3INyajoch y pa3HbIX CTYJEHTOB).

6) OrnpaBuTthk Ha e-mail perevyshin-yn@ranepa.ru daiin ¢ paboTaronM KOI0M, KOTOPbI#
o0y4yaeT HEHPOHHYIO CETh.

B) [IpencTaBuTh HTOrOBBIE 3HAYEHNUS LIECHTPOB KJIACTEPOB.

r) [IpuBecTH TabIUIy C UTOTOBBIM pACIpPEIEICHUEM PETHOHOB Ha TPYIIIHL.



mailto:perevyshin-yn@ranepa.ru
mailto:perevyshin-yn@ranepa.ru

3amaua 3

PaccmarpuBaeTcsi OJTHOCBsSI3HAasE HEHPOHHAsI CETh MPSMOTO PACIPOCTPAHCHHS, UMEIOIast JBa
HEHpOoHAa B CKPHITOM CJIO€ U TPH B BBIXOJHOM, Pa3MEPHOCTh MPOCTPAHCTBA BXOAOB (0e3 ydera
nopora) paBHa 2. HeHpoHBI BBIXOAHOTO CJIOSI TOJYYalOT CHUTHAJIBI TOJBKO OT HEHPOHOB
CKpBITOTO €J0s (MOpor Uisi HUX OTCYTCTBYeT). MaTpulla 3HAUEHHH CHHANTUYECKUX BECOB

Wo1 Wo2
CHTHaJla OT BXOJHOro cyoss K ckpeitomy W =| wqq Wiz |. Marpuna 3HayeHui
-08 —-0.3
~ -03 —-06 04
CHHANTUYECKUX BECOB CUTHAJIA OT CKPBITOIO CJIOS K BBIXOJHOMY W = 09 01 12
) ) )

a) M300pa3ute apXUTEKTYpHBINA rpad paccMaTpUBaeMON HEHPOHHOHN CETH
06) Ha Bxox ceru momaercs yueOHbiii Bexktop (1; 0,9; 0,9), xemaemMbIM OTKIMKOM KOTOPOTO

spisiercst BekTop (0,1; 0,9; 0,1), mpu 3TOM BBIXOJ MEPBOTO HEpoHa ckpwiToro cios Y1=0.6, a
1

1+e~ v’

BToporo Y»=0.8. DyHKIUS aKTHBAMK B KaKIOM HeipoHe — curmoua: @(v) =

Beruucnute BIXO/BI 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 CUTHAJIA, HAYILEro OT BTOPOro ¢akTopa
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 3HaueHuii Takoil GpyHKIUM aKTHBALUN?

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

BeInonHuTe cTaHAapTH3ANNIO JaHHBIX U3 daiiaa Country.xls.

[IpoBeaute pa3duenue crpan u3 daitna Country.xIs. Ha 6 rpyrim, UCIOIB3YsI TOXO0/] HA OCHOBE
camoopranusyromuxcs kapt Koxonena.

a) Pannyc Ha HauanpHOM STane nNpuHATH paBHBIM 3. Uepes kaxasie 200 amox paanyc
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 ¢
OTMCaHHWEM IIEHTPOB KJIACTEPOB, COCTABOM T'PYIIII U CpaBHEHHEM pe3ysbTaToB KapT KoxoHeHa u
merona K-cpeaHux.

3amanue 2.

B ¢aiine Rus_macro.xIsx mpencraBiieHbl JaHHBIE O HEKOTOPHIX MAKPOIKOHOMUYECKHUX
IIEPEMEHHBIX B pOCCUICKOM 3KOHOMUKE ¢ 1999 mo 2015 roxsr.

3agaya: Ha OCHOBE MHOTOCJIOWHOTO MEPCENTPOHA OCTPOUTH MOJIEIb, MO3BOJISOLIYIO
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) ONPENIEIUTh APXUTEKTYPY CETH;



0) 0OpaboTaTh JaHHbIE HAAJISKAIIUM 00pa3oM;

B) 0Oy4HTHh HEHPOHHYIO ceTh Ha JaHHBIX 1999-2014 rr. (71 3TOr0 HE0OXOAMMO HAINHUCATh
«KOI» 715 pealin3aluy aIropuTMa 00paTHOTo PacIpoOCTPaHEHUS OIIHOKHN);

I') Ha OCHOBE TOJIYYCHHBIX CHHAIITHYECKHX BECOB BBIYMCIUTH BBIXOJbI CETH JUIsl MaHHbIX 2015 1.,
MOCTPOUTH MPOTHO3.

4.3. OneHo4HbIe CpeACTBA ISl IPOMEKYTOYHOM aTTecTalfu.
4.3.1. TlepeyeHb KOMIETEHIHUH ¢ yKa3aHMeM 3TanoB UX (OPMHPOBAHHMS B Hpolecce

ocBOeHHs1 oOpa3oBaTejibHOM mnporpammbl. Iloka3aresm W KpuTepuu OUEHUMBAHUSA
KOMIIETEHIHII ¢ y4eTOM 3Tana ux (popMUpOBAHUS.

Kon HaunmenoBanue Kon HaumenoBanue sTarma ocBoeHUs
KOMIICTCHIIUH KOMIIETCHIIUH 3TaIra OCBOCHHS KOMIICTCHIIMU
KOMIICTCHIIUH
K-8 COCOOHOCTH TOTOBHUTH IK-8.Y yroryoneHue (paciupeHue)

AQHAIMTUYECKUE MaTepPHAIIBI copMHPOBaHHON KOMIIETCHIIN
IUTsL OLICHKU MEPONPHATHHI B TP YCJIOBUH BHIOOPA AUCLHUILITAHEL
0051acTH SKOHOMHYECKON 0 BBIOOPY, SIEKTUBHOM
TOJIUTHKH ¥ NPUHSTUS JUCUUIUIMHBI /WK QakyIbTaTHBa
CTPAaTEruueCKUX peUIeHUN Ha
MHKPO ¥ MaKpOYPOBHE

Otan ocBOeHUS Ilokazarens oneHUBaHUA Kpurepuii oneHnBanus
KOMIIETCHIIUH
[K-8.¥ CIIOCOOEH ITPOBOANTH OLIEHKH MEPOTIPUATHH B | TIOHMMAaET U 0OBSACHAET HEHPOCETEBBIE MOJICIH,
00J1acTH SKOHOMUYECKOHN MOJIUTHUKH U BBIOMpaeT 1 0OOCHOBBIBAET MPUMECHEHHE
HNPUHATHS CTPATETUYECKUX PELICHNH Ha MoJieNnel B 3aBUCHMOCTH OT YCJIOBHIi, IPOBOJUT
MaKpOYpPOBHE C HCIOIb30BAHUE HEHPOCETEN CaMOCTOSITENIbHBIE PACUETHI

4.3.2. Tunosble OlleHOYHbIE CPeICTBA.
IK3aMeH
3amaua 1 (25 6amioB)

PaccmarpuBaeTcs noJHOCBS3HAS HEUPOHHAS CETh MPAMOr0 PaCIPOCTPAHEHHU S, UMEIOIIAs BA
HElpOoHa B CKPBITOM CJIO€ U TPU B BBIXOJHOM, Pa3MEPHOCTh MPOCTPAHCTBA BXO0B (0e3 yueTa
nopora) paBHa 2. HeiipoHbI BEIXOHOTO CJIOS TTOJIYYal0T CUTHAJIBI TOJIBKO OT HEHPOHOB
CKPBITOTO CJI0s1 (TTOPOT ISl HUX OTCYTCTBYET). Marpuiia 3Ha4eHU CHHANTHYECKUX BECOB

Wo1 Wo2
CUTHAaJIa OT BXOJIHOTO CJ0sl K CKppIToMy W = | wqy Wi, |. Matpuiia 3HaueHHi
—-0.8 -0.3

-03 —-0,6 0,4
09 -0,1 1,2)

a. M300pa3ute apXUTEKTYpHbIN Tpad paccMaTpuBaeMoi HEHPOHHOM ceTH

0. Ha Bxon cetu momaercs yuebnsiit Bektop (1; 0,9; 0,9), xenaeMbIM OTKIMKOM KOTOPOTO

asnsercs Bektop (0,1; 0,9; 0,1), mpu 3TOM BbIX0J EPBOro HeHpoHa CKpbITOro cios Y1=0.6, a
1

1+e v’

CHUHAIITUYECKNX BECOB CUTHAJIA OT CKPBITOI'O CJI0A K BEIXOAHOMY W = (

BTOpOTO Y>=0.8. OYHKIMS aKTUBALINK B KaXXIOM HEHpoHe — curmMou: @(v) =

BrraucianTe BBIXOOBI CETH.
B. BerunciuTe 3HaUeHUS OIIMOOK ISl KaXKIOI0 BBIXOJIHOIO dJIEMEHTA.
r. Onpenenure JOKaTbHBIA TPAJUEHT JJIs1 KaKA0T0 HEHPOHA BBIXOJAHOTO CIOS.
1. Onpenenure JOKaIbHBIA TPATUEHT JUIsl KaXKI0r0 HEMpPOHA CKPBITOTO CIIOSI.
¢. Beruncnure n3mMeHeHne CHHANITHYECKUX BECOB ISl CUTHAJIA, MAYIIETO OT BTOPOTO (hakTopa
BXOJIHOT'O CJI0s, €ciii HopMa o0ydenus 0,25.
3agaua 2. (25 6amios)
10




JlokaxuTe, 4TO MPOM3BOAHAST HYHKIIMU aKTHBaImu @ (v) = — 1 umeer BuA:

1+e~V
@' (v) = 0.5(1 — ¢?(v)). Kakopa 061acTh 3Ha4eHNI Takolil (YHKIMH aKTHBALMN?

3anaua 3. (25 6amwios)

B TaGnuue npuBeaeHa nHGopMaius o CTpyKType rocy1apcTBEHHBIX pacX0JI0B B CTpaHaX
EBpomnsl, CIIIA, Kanane, Asctpanuu. MccnenoBaTeinb 3HAa€T, UTO OIOJHKETHYIO IOJUTUKY 3TUX
CTpaH MOXXHO pa3ieJIUTh Ha TPH IPYIIIbI, YCIOBHbIE Ha3BaHUE KOTOPHIX «ColMaabHO-
OpPUEHTHPOBAHHBIN OI0/DKETY», «BOSHHO-OpHEHTUPOBAHHBIN OI0KET», «BIOKET,
OpPUEHTHPOBAHHBIN HA Pa3BUTHE YEJIOBEUECKOro KanuTauay. [Ipu 3ToM n3BecTHO pacnpeneseHue
25 cTpaH 1o 3TUM rpylnaM. 3aaadeill UCCIeA0BaTeNs SIBISIETCS OTHECEHNE OCTAaBIIMXCSl 9 CTpaH
(bonrapus, Yexus, ®pannus, Manwta, [lonbma, Pymbeans, Mcnanus, Benus, [Beimapust) k
OJIHO M3 Tpex rpynin. PemuTe 3Ty 3a1a4y, IpUMEHss HEHPOCeTEBOE MOieIMpoBaHue. [3anaua
pelaeTcs Ipy UCIOJIb30BaHUM ITOPOTroBOM (PYHKIIMHM aKTHBALlMK, HauyalbHble 3HAYEHUs BECOB

0,1 -0,14
-0,2 0,12
W = 02 -02 | ckopocTh 00yueHus 0,2 (mpu STOM pellIeHrne He eTUHCTBEHHOE)].
0,06 —0,07
Jons pacxonos Hons pacxonoB Ha Jons pacxonoB Ha
rocyaapcTaa Ha obpasoBaHue 1 COIMABHOE
No 000poHy B 001X 3/IpaBOOXpaHEHUE B CTpaxoOBaHHE B 0OIIUX
TPYIIIBI Crtpana pacxomax 00MIMX pacxoaax pacxonax
ConuanbHO-OpUEHTHPOBAHHBIN OI0DKET
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%
1 rpynna | 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-0pHEeHTHPOBAaHHBIN OFOKET
Netherlands 25.64% 25.33% 49.04%
Bulgaria 26.62% 24.31% 49.07%
Hungary 27.26% 24.77% 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%
BIOZDKCT, OpI/ICHTI/IPOBaHHHﬁ Ha pa3sBUTHUC YCJIOBCUCCKOT'O KalluTaaia
Portugal 22.73% 31.68% 45.58%
Latvia 23.78% 30.85% 45.36%
Lithuania 21.92% 33.88% 44.20%
3 rpymma | 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%
[omnexar kaccupuKaum
= Bulgaria 26.62% 24.31% 49.07%
S 2 E [ Czech
S E | Coech
§ °E Republic 22.31% 26.53% 51.16%
QC France 21.28% 28.83% 49.89%
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Malta 23.57% 27.00% 49.43%
Poland 21.99% 25.94% 52.07%
Romania 23.80% 24.45% 51.75%
Spain 22.25% 29.34% 48.41%
Sweden 20.97% 27.39% 51.64%
Switzerland 22.32% 28.91% 48.77%

a) [IpuBenure rpaduyuecKyro UILTIOCTPALIUIO UCITIONBE3YeMON HEHPOHHOM CETH.
6) IIpuBeauTe UTOrOBbIE 3HAUEHUSI CHHAIITUYECKUX BECOB, IPH KOTOPBIX TOCTUTACTCS

CXOAUMOCTH (T.€. Bce 00BEKTHI 00y4aromieil BRIOOPKH MOMAAal0T B CBOU KJacc).
B) YKaXHTe, K KAKOH IPyIIIe OTHOCUTCS KaX/asi U3 CTPaH, MOUISKANIUX KIaCCUHKALIUH.

3anaua 4. (25 6amios)

B Ta6J'II/IHe npeacTaBjICHa I/IH(i)OpMaLII/Iﬂ 00 YCPCAHCHHLBIX 34 5 ner COMaJIbHO-O9KOHOMHWYECCKUX

nokazatensx Poccun u 3ap}I6e)KHI>IX CTpaH.

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

Argentina gggé_ 3.92% 0.49% 0.25% | 21.72% | 14.09%
Argentina 38(1)1- 7.12% 2.50% 0.52% | 18.28% | 10.16%
Australia 3882 3.42% 1.68% 0.12% | 25.82% | 14.85%
Australia 38(1)1- 3.08% 2.61% 0.18% | 28.73% | 15.05%
Austria 3882 2.11% 1.01% 0.51% | 26.86% | 15.35%
Austria ggﬂ- 1.81% 1.24% 0.39% | 23.38% | 14.74%
Belgium 5882_ 0.98% 1.44% 0.40% | 24.30% | 17.97%
Belgium ggﬂ- 2.34% 1.01% 0.36% | 23.81% | 18.00%
Bangladesh 2882 2.96% 2.06% 1.61% | 20.33% | 8.00%
Bangladesh ggﬂ- 5.75% 2.89% 1.49% | 24.96% 6.28%
Bulgaria 5882_ 4.38% -2.05% 0.41% | 11.17% | 31.84%
Bulgaria ggﬂ- 5.03% 2.64% 0.37% | 17.11% | 30.31%
Bolivia 3882 6.51% 3.25% 0.93% | 13.22% | 26.02%
Bolivia 38(131_ 4.99% 3.08% 1.31% | 11.24% | 20.82%
Brazil 3882 2.30% 1.92% 1.92% | 18.33% | 26.04%
Brazil 38(131_ 4.77% 3.08% 1.26% | 18.14% | 19.24%
Canada 3882- 2.53% 2.18% 0.58% | 23.26% | 14.71%
Canada 38(1)1_ 1.00% 2.15% 1.19% | 23.66% | 15.22%
Switzerland 2882 1.98% 1.19% 0.02% | 26.50% | 8.08%
Switzerland 2007- 3.49% 0.95% 0.19% | 23.51% 8.28%
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2011

Chile 2882_ 8.31% 2.32% 0.47% | 25.84% | 13.28%
Chile 28(1)1 4.32% 3.87% 0.82% | 24.85% | 8.84%
Cote d’Ivoire 2882_ -2.371% 2.34% 143% | 6.25% 9.57%
Cote d'lvoire 38(1)1 0.70% 1.21% 0.83% | 537% | 7.76%
Cameroon 3882 2.30% 2.91% 0.88% | 12.13% | 8.89%
Cameroon 38(1)1 2.86% 2.77% 0.72% | 16.07% | 9.90%
Colombia 2882_ 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 5882 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 gggé- 3.12% 1.23% 0.18% | 21.51% | 14.45%
Cyprus 28(1)1_ 3.91% 2.88% -0.50% | 24.11% | 17.05%
Czech Republic gggé- 3.14% -1.22% 0.66% | 22.77% | 27.19%
Czech Republic 28(1)1_ 1.87% 0.71% 0.88% | 23.34% | 26.39%
Germany gggé 1.17% 0.83% 1.39% | 21.83% | 14.25%
Germany 28(1)1_ 1.81% -0.12% 2.08% | 17.93% | 14.84%
Denmark 5882 1.26% 1.04% 0.08% | 22.56% | 20.39%
Denmark 28(1)1_ 1.76% 0.26% 0.20% | 23.34% | 20.61%
Ecuador gggé 9.53% 2.40% 0.15% | 20.29% | 20.05%
Ecuador 28(1)1- 4.07% 3.60% 0.89% | 26.49% | 11.96%
Egypt 3882_ 2.71% 2.11% 1.64% | 13.37% | 8.23%
Egypt 28(1)1- 5.12% 2.97% 1.21% | 15.28% | 13.02%
Spain 5882_ 4.63% 4.21% 1.34% | 25.74% | 15.36%
Spain 28(1)1- 1.05% 3.43% 0.60% | 28.41% | 16.58%
Estonia 3882 7.62% -1.38% 1.16% | 19.58% | 33.39%
Estonia 38(1)1- 2.93% 2.44% 0.25% | 27.79% | 26.31%
Finland 5882- 1.53% 2.23% 0.50% | 23.24% | 17.47%
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2007-

Finland 2011 2.30% 1.04% 0.41% | 22.66% | 18.52%
France 3882- 0.78% 1.74% 1.17% | 18.33% | 19.61%
France 28(1)1_ 1.72% 0.59% 0.53% | 19.65% | 19.86%
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 3882- 3.74% 1.00% 0.45% | 24.07% | 18.09%
Greece 28(1)1_ -0.78% 2.29% 1.31% | 24.91% | 18.44%
Hong Kong gggé 3.49% 1.89% 0.05% | 31.01% | 5.53%
Hong Kong 38(1)1_ 3.05% 0.25% 0.81% | 26.09% 5.23%
Croatia gggé 4.65% -1.55% 0.38% | 18.95% | 24.03%
Croatia 38(1)1_ 1.90% 0.85% 0.55% | 25.48% | 22.79%
Hungary gggé 2.33% 1.07% 0.91% | 18.81% | 30.43%
Hungary 38(1)1_ 1.69% -0.25% 0.34% | 20.66% | 27.67%
Indonesia gggé 3.04% 0.86% 1.05% | 18.23% | 15.86%
Indonesia 38(1)1_ 5.88% 0.90% 0.89% | 22.19% | 15.51%
India gggé- 8.23% 1.77% 0.95% | 19.11% | 19.19%
India 38(1)1_ 8.29% 2.33% 0.98% | 26.28% | 18.46%
Ireland gggé- 5.48% 5.57% 0.29% | 24.18% | 12.78%
Ireland 38(1)1_ -0.03% 2.85% 0.50% | 22.79% | 12.20%
Iceland gggé 2.88% 2.15% 0.62% | 26.89% | 22.07%
Iceland 28(1)1- -1.34% 1.50% 0.76% | 35.03% | 22.82%
Israel 2882 -0.39% 2.73% 0.35% | 28.55% | 25.48%
Israel 28(1)1- 2.77% 2.12% 0.17% | 22.06% | 26.08%
Italy 3882_ -0.11% 1.18% 0.66% | 24.36% | 14.65%
Italy 58(1)1- 0.63% 1.43% 0.48% | 25.12% | 15.07%
Jamaica 3882_ 1.48% -0.51% 1.16% | 16.95% | 29.92%
Jamaica 58(1)1- 0.26% 3.53% 0.57% | 19.52% | 34.48%
Japan 3882- 0.98% -0.71% 0.48% | 29.06% | 14.75%
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2007-

Japan 2011 -0.36% -0.18% 0.46% | 24.73% | 17.13%
Kazakhstan 3882- 13.54% 0.17% 1.24% | 13.75% | 23.37%
Kazakhstan 28(1)1 10.47% 1.89% 0.24% | 22.13% | 14.72%
Kenya 3882- 1.43% 2.50% 0.70% | 11.20% | 11.70%
Kenya 28(1)1_ 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 gggé 3.79% 1.87% 0.95% | 18.86% | 20.41%
Sri Lanka 28(1)1_ 7.11% 2.85% 0.44% | 22.77% | 12.89%
Lithuania gggg 5.77% -2.61% 0.57% | 13.26% | 33.82%
Lithuania 28(1)1_ 2.60% 1.88% 1.09% | 16.38% | 28.67%
Luxembourg gggé 5.63% 4.59% 0.45% | 29.78% | 10.62%
Luxembourg 28(1)1_ 3.00% 2.61% 0.33% | 29.07% | 12.42%
Latvia gggé 5.50% 0.12% 0.65% | 15.35% | 33.07%
Latvia 28(1)1_ 3.53% 2.60% 1.05% | 23.87% | 28.49%
Morocco gggé- 0.59% 1.47% 1.23% | 26.22% | 10.60%
Morocco 28(1)1_ 3.91% 1.82% 1.08% | 34.13% 9.53%
Mexico gggé 4.24% 2.46% 1.13% | 22.56% | 15.09%
Mexico 28(1)1_ 1.57% 2.15% 1.18% | 20.71% | 13.97%
Mongolia gggé 14.89% 1.61% 0.14% | 20.36% | 30.83%
Mongolia 28(1)1- 7.14% 3.96% 0.36% | 26.65% | 33.02%
Malaysia 3882 6.86% 2.01% 0.90% | 39.22% | 7.52%
Malaysia 28(1)1- 4.73% 1.82% 0.77% | 32.80% 9.43%
Netherlands 2882_ 0.99% 2.43% 0.30% | 21.48% | 18.92%
Netherlands 38(1)1 1.98% 0.45% 0.14% | 17.96% | 19.96%
Norway 2882_ 5.23% 1.46% 0.60% | 21.10% | 16.03%
Norway 38(1)1- 2.96% 1.15% 1.13% | 18.21% | 13.56%
New Zealand 3882- 2.19% 1.42% 0.28% | 20.06% | 16.45%
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2007-

New Zealand 2011 1.79% 3.04% 0.36% | 22.91% | 17.41%
Peru 3882 9.23% 1.80% 0.58% | 23.08% | 13.35%
Peru 38(1)1 7.85% 3.30% 0.42% | 21.20% | 8.36%
Philippines 3882- 1.23% 1.41% 0.48% | 21.31% | 12.13%
Philippines 28(1)1 4.64% 2.15% 0.46% | 22.36% | 7.06%
Poland 3882- 2.86% -1.10% 0.37% | 19.28% | 23.32%
Poland 28(1)1_ 5.52% 0.48% 0.32% | 16.67% | 23.51%
Portugal gggé 1.77% 1.99% 0.70% | 30.47% | 15.90%
Portugal 38(1)1_ 0.90% -0.02% 0.58% | 27.03% | 18.06%
Paraguay gggé 4.27% 2.58% 0.51% | 15.76% | 9.06%
Paraguay 38(1)1_ 5.97% 1.91% 2.59% | 15.75% 7.36%
Romania gggé- 6.87% -2.71% 0.36% | 14.44% | 26.23%
Romania 38(1)1_ 6.06% -2.66% 0.25% | 17.96% | 23.93%
Russia gggé 9.50% -0.23% 1.07% | 14.86% | 32.30%
Russia 38(1)1_ 5.95% 0.80% 0.28% | 15.58% | 26.34%
Senegal gggé- 1.45% 2.99% 0.84% | 14.18% | 11.58%
Senegal 38(1)1_ 2.49% 3.24% 0.93% | 22.45% | 10.14%
Singapore gggé- 10.54% 2.41% 1.20% | 40.34% | 12.55%
Singapore 38(1)1_ 4.82% 1.74% 0.61% | 31.75% | 16.82%
Slovak Republic gggé 5.07% -1.10% -0.07% | 20.98% | 28.44%
Slovak Republic 28(1)1- 5.01% 0.86% 0.20% | 20.76% | 27.96%
Slovenia 2882 3.39% 0.48% 0.37% | 26.96% | 17.94%
Slovenia 28(1)1- 0.66% 0.75% 0.19% | 29.08% | 18.19%
Sweden 3882_ 1.42% 1.37% 0.43% | 20.35% | 22.12%
Sweden 38(1)1- 2.78% 0.45% 0.47% | 18.33% | 22.28%
Thailand 3882_ 5.62% 1.02% 0.61% | 27.56% | 19.76%
Thailand 58(1)1- 2.83% 2.45% 1.40% | 27.25% | 16.58%
Trinidad & 2002-

Tobago 2006 11.86% 3.64% 0.55% | 15.47% | 20.36%
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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 28(1)1_ 2.68% 1.59% 1.54% | 27.87% 9.44%
Turkey 3882- 5.68% 0.19% 1.16% | 16.66% | 14.50%
Turkey 28(1)1_ 5.27% -1.11% 0.96% | 16.08% | 17.17%
Taiwan 3882- 3.18% 0.70% 1.04% | 27.80% | 14.00%
Taiwan 28(1)1_ 1.14% 1.51% 1.06% | 23.72% | 14.11%
Ukraine 5882 9.19% -1.99% 0.45% | 11.62% | 33.93%
Ukraine 38(1)1_ 4.26% 0.85% 0.54% | 14.81% | 19.35%
Uruguay 5882 -0.07% -1.66% 0.69% | 19.42% | 13.99%
Uruguay 38(1)1_ 7.51% 5.87% 0.05% | 19.00% | 10.03%
United States 5882 2.62% 1.43% 0.13% | 22.34% | 9.55%
United States 38(1)1_ 0.30% 1.09% 0.27% | 22.34% | 10.97%
Venezuela 5882 12.18% 3.09% 0.84% | 24.39% | 17.78%
Venezuela 38(1)1_ 4.14% 0.35% 1.15% | 17.77% | 11.18%
Vietnam gggé- 7.33% 2.47% 1.11% | 19.04% | 16.88%
Vietnam 38(1)1_ 8.22% 2.51% 1.31% | 30.33% | 16.59%
South Africa gggé 5.20% 3.90% -0.66% | 18.56% | 8.58%
South Africa 38(1)1_ 3.89% 2.51% 0.79% | 20.91% 9.59%

rgdpgrowth — cpexnuii 3a 5 et Temn npupocra peaabaoro BBII,

empgrowth — cpenuuii 3a 5 €T TEMIT MPUPOCTA 3aHITOTO HACCIICHHUS,

hcgrowth - cpennmii 3a 5 et Temi npupocTa YeTOBEUSCKOTO KaluTana, U3MEPEHHOTO 110
Mmeronoioruu Barro, Lee,

S —cpenHss 3a 5 1eT HopMa cOepexeHus,

g — cpenHsis 3a 5 JeT A0Jid roCy1apCTBEHHBIX pacxonoB B BBII,

(-1) — omeparop 3ana3apIBaHus, T.€. HHQOpPMALHUS O IMOKa3aTene OTHOCHTCS K MPOILIOMY
MSATUIETHEMY [IEPUOTY.

Heo6xoanmo noctpouts 1 00y4uTh HEHPOHHYIO ceTh 4-4-1, KOTOpas Ha OCHOBE MH(OPMAIIUH O
NPOILIBIX YCPEIHEHHBIX 3a 5 jieT 3HaueHusx empgrowth, hcgrowth, s, g nemaer npeackazanue
CpPEeIHMX 3a 5 JIeT TeMIIOB IpupocTa peansHoro BBII.

CnporHo3upoBaTh cpeHue peainbubie Temnbl npupocta BBII B Poccuu 3a 2012-2016 rr., ecnu
cpeanue 3a 2007-2011 3HaueHUs BXOJHBIX MIEPEMEHHBIX OBLIH PaBHbI

empgrowth — 0,16%
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hcgrowth — 0,22%
s—15,8%
g - 25,58%

IIkaja onleHUBAHMS.
OrmeHka onpeersiercs o popmyie:
[=H+*h+M+F 1)
rae  h — xommuecTBo gomainHuX 3aganuii; H — konmdecTBo 0amioB 3a qomarlinHee 3aganne, M —
KOJIMYECTBO OayuIOB 3a KOHTPOJBHYIO paboTy, F — koamdecTBOo OayuioB 3a 3Kk3aMmeH, | —
HAKOIUICHHOE KOJIMYECTBO OAJIIOB.

OrueHka 1o OrieHKa 110 Haxomnennoe komuyectBo 6amios (1)

MATHOAJIBHOM IIKale | JeCATHOAINILHOM
HIKaje

OTin4yHO 10 90% oT Imax ¥ BBIIIIE
9 80% oT Imax ¥ BEIIIIE
8 70% oT Imax ¥ BBIIIIE

Xopor1o 7 60% OT Imax 1 BbIIIIE
6 50% oT Imax ¥ BBIIIIE

Y 10BAETBOPUTETHEHO 5 40% oT Imax ¥ BBIIIIE
4 30% oT Imax ¥ BBILIE

HeynosnerBopurensto | 3 20% ot Imax 1 BBIIIIE
2 10% ot Imax ¥ BEIIIIE
1 Menee 10% ot Imax

4.4. Meroanyeckue MaTepHuaJibl 0 IPOBEIEHUIO POMEKYTOUYHOM aTTecTAlNU

OK3aMeH MPOBOAMUTCS B KOMIIBIOTEPHON ayIWTOPUH, C YCTaHOBJIEHHbIM nakeroM Wolfram
Mathematica, ¢ 1ocTynmoM B JIOKaJbHYIO ceTh AKaJeMUU U Tio0albHYyl ceTb VHTepHer.
CTyneHT BBINIOJIHEHUE pELIEeHUs 3a/Jadyd Ha KOMIIBIOTEpE, 3aTeM IIPeOCTABIISET pelIeHHe
IPEeMnoJIaBaTeto, 10 JAHHOMY PELICHUIO TPOBOIUTCS COOECEIOBAHNE CO CTYIEHTOM.

[Tpu pemiennu 3agaun HE0OOXOIUMO:

a) Onmcats nporecc 00pabOTKH TaHHBIX Mepes] 00ydeHueM HeHpOHHOI ceTH

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

B) [IpencTaBUTh NTOrOBbIE 3HAYEHUSI CHHAIITUUYECKUX BECOB

r) /laTh TOYEUHYIO OLIEHKY IIPOrHO3a TEMIIOB POCTa POCCUHCKON AIKOHOMUKH, HE 3a0BIB, YTO CETh
o0yyaach JUIsl JaHHBIX, IPEOOPa30BaHHBIX METOIaMH M3 II. .

Bpems noarorosku pemeHus 3agad He Oosee 60 MuH.

[lpu pemeHuu 3agad CTYACHTY pa3pelIaeTcss UCMOIb30BaTh JJIEKTPOHHYIO CIIPAaBOYHYIO
nokymeHTanuto nakera Wolfram Mathematica, a Taxke caiit wikipedia.org. JIroOsie ocTanbHBIC
AIIEKTPOHHBIE PECYpChl M UCTOUYHMKU JIaHHBIX TPHU MPOBEACHUHU 3ayeTa 3amlpelieHsl. B ciydae
HapyIIEHUH JaHHBIX MpaBWJI CTYAEHTY BBICTABISETCS OIEHKA «HeyaoBieTBopureabHo» (0
0asoB).

5. Meroanueckue yKa3aHusi 1Jis1 00y4aOIMXCH 10 OCBOEHUIO IH CIUTIIHHbBI

MeToanyeckre yka3aHus 0 BEIMOJHESHUIO JJOMAITHEro 3aJaHus

Jnst ycnemHoro ycBO€HUsI JUCHMIUIMHBI U BBITTOJTHEHUS TOMAITHUX 3aJaHUN CTYIECHTY
HEOOXOIUMO  PEeryjsIpHO  3aHMMAThCA  CaMOCTOSITENbHOW  paboToOl:  aymuTOpHON U
BHeayauTOopHOHW. Ilepen BBIMOTHEHHWEM JOMAIIHUX 3aJaHWA CTYACHT JODKEH MpopadboTaTh
COOTBETCTBYIOLYIO TEMY JIEKUIMOHHBIX 3aHATHUM, 3aHUMAsChb C KOHCIIEKTOM JIEKUUMHA U
COOTBETCTBYIOLIMMH TJIaBaMU PEKOMEHJOBAHHOM JIUTEPATYPHI.

MeToanueckre YKa3aHus 10 HOATOTOBKE K KOHTPOILHOHI paboTe
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[Ipu moAroTOBKE K KOHTPOIBHOU paboTe HEOOXOIMMO MPOPadOTaTh COOTBETCTBYIONIYIO
TEMY B JICKIIHOHHBIX 3aHATHUH, 3aHUMAasICh C KOHCIIEKTOM JICKIII U TIaBaMU PEKOMEHIIOBaHHOU
JTUTEPATYyPHI, BBIMIOTHUTH JOMAIITHEE 3a/I1aHNUC.

Jiist 6osee riIy0OKOTO 3HAKOMCTBA C M3y4aeMbIM KYPCOM CTYJIEHTY HEOOXOIUMO YUTATh
PEKOMEHIyeMYIO HaAYYHYIO JTUTepaTypy.

Mertoauyeckne yka3aHus 0 CaMOCTOSATENBHO paboTe

Ne Tun Vkazanus
/0 | 3aHATHS
Tema 1. BBenenue B HelipoceTeBO€ MOJIETUPOBAHNE
1 I [IpopaboTats MaTepuan uctoyanka [ 1] u3 crricka OCHOBHO# TUTepaTypsl T31. 1
ctp.31-85
2 I13 [IpopaboTath MaTepuas UCTOYHHKA [ 1] U3 cIIMCKa OCHOBHO# JTUTEpaTyphl Ti1.1,
ctp.31-85
3 13 [IpopaboTats MaTepuan uCToYHMKA [ 1] U3 CIIEicKa OCHOBHOM JTUTEpaTypHI TI.1,
ctp.31-85. Pa3oOpaTs 3a1aHus, mpeAHa3HAYCHHBIE IJIS PEIICHUS Ha MPAKTUIECKOM
3aHATHH.
Tema 2. [Tpouecchl 00y4eHus

4 JI [IpopaboTath MaTepuas UCTOYHMKA [ 1] U3 CIIMCKa OCHOBHOM JIUTEpaTypHI 1.2, CTP.
89-171

5 13 [IpopaboTars MaTepuan uctoyauka [ 1] u3 crrcka OCHOBHO# TUTEpaTypHI TI1.2, CTP.
89-171
Brinonuuts u caaTe foManiHee 3agaHue Nel.

6 13 [IpopaboTars MaTepuan uctodamka [ 1] u3 crrcka OCHOBHO# TUTEpaTypHI TI1.2, CTP.
89-171
Pazo0pats 3a1aHus, NpeHa3HAUYCHHBIC JIJIS PEIICHUS Ha MPAKTUYCCKOM 3aHSATHH.

Tema 3. OgHOCIONHBIN IEPCENTPOH

7 I [IpopaboTars MaTtepuan uctounuka [ 1] u3 crucka OCHOBHOM JIUTEPATYPHI TI1.3, CTP.
172-219

8 13 [IpopaboTars MaTtepuan uctounuka [ 1] u3 crmucka OCHOBHOM JIUTEPATYPHI TI1.3, CTP.
172-219
BrimosHUTE ¥ ciaTh goMalrHee 3aganue No2.,

9 13 [IpopaboTars MaTtepuan uctounuka [ 1] u3 crmucka OCHOBHOU JIUTEPATYPHI TI1.3, CTP.

172-219

IMoctpouts B mporpamme MS Excel Mmozmens 0IHOCTOMHOTO mepcenTpoHa, MO3BOJISIOIYO
pelaTh 3a1a4y KiacCu()UKAIIUHU JTHHEHHO Pa3IeIMMbIX MHOKECTB

Tema 4. MHOTOCTIOMHBIN TepcenTpoH

10 J [IpopaboTats MaTtepuan uctounuka [ 1] u3 crmucka OCHOBHOU JIUTEPATypHI T.4, CTP.
219-341

11 13 [IpopaboTats MaTepuan ucroyHuka [ 1] u3 crnrcka OCHOBHOM JIMTEPaTyphI 1.4, CTP.
219-341
BrimonsuTh ¥ ciaTh gomaninee 3aganue Ne3.

12 113 Pazobpats 3amanus, npeqHa3HauYCHHBIC VIS PEIICHUS Ha MPAKTHIeCKOM 3aHSITHH
W3yunth nnrepdeiic nporpammsl Wolfram Mathematica

13 13 [TocTpouTth MO/IEIIE MHOTOCIIOHHOTO TIepcenTpoHa B mporpamme Wolfram
Mathematica, mo3BoJIsIOITY0 TPOTHO3MPOBATH 3HAYEHUS SKOHOMIUECKIX
IoKaszaTesnen

14 | KP(KCP) | IToBTOpUTH MaTeprai UCTOYHMKA [ 1] M3 crIMCKa OCHOBHO# JHMTeparypsl ri1.1-4

HOBTOpI/ITL PEHICHUC TUITOBBIX 3a/1a4 NPAKTUYCCKUX BaHﬂTHﬁ, a TaKKEC JOMAIIHUX pa60T

Tema 5. Knacte

n3anus 00BEKTOB C UCIOJIL30BAaHUEM CaMOOPraHMU3yIImuxcd KapT

15 J [IpopaboTars maTepuan nctToyamka [ 1] U3 crimucka OCHOBHOM JIUTEpaTypsl T1.9, cTp.
573-622
16 I13 [IpopaboTars MaTepuas UCTOYHMKA [ 1| U3 CITUCKA OCHOBHOM JIUTEPaTypHI TI1.9, CTp.

573-622

BrmonHNTs M cnaTte noMaiiHee 3amganne Ne4,
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Ne Tun VYkazanus
/0 | 3aHATHS
17 13 [TocTpouTh cCaMOOPTaHU3YIOIIYIOCS KapTy, B Y3JaX KOTOPOU HAXOJSTCS

HCKYCCTBEHHBIE HeiipoHbl, B mporpamme Wolfram Mathematica, mo3sossttoryto
peniath 3a71a4y KiacCu(pUKaIMi MHOTOMEPHBIX 00BHEKTOB.

6. YueOHasi uTepaTypa u pecypchbl HHPOPMANMOHHO-TEJIEKOMMYHHKAIHOHHOMH
cetu ""UnTepHer', BKIIIOYAS NepevYeHb Y4eOHO-METOAMYECKOr0 o0ecnedeHust
JJIS1 CAMOCTOAITEJIbHOM padoThl 00y4aloIIUXCs M0 AUCHUIIIHHE

6.1. OcHoBHas nHTEpaTYypA.

Caiimon XaiikuH. HelipoHHbIE ceTu: OJIHBIN Kypc, 2-€ u3nanue. M3aarenbckuil oM
Bunesamc, 2006.

https://books.google.ru/books?id=LPMrOiAOmuwC&printsec=frontcover&hl=ru&source=gbs_g
e_summary_r&cad=0#v=onepage&q&f=false

6.2. JlononHuTenbHas TUTEpaTypa.

Heiiponnsie cetu. Statistica Neural Networks. MeTomoiorust 1 TeXHOJIOTHH COBPEMEHHOTO

aHanuza gaHHbiX. M3n-Bo [Nopsiuas Jlunus — Tenekom, 2008.
http://hi-edu.ru/e-books/xbook716/01/borovikov.pdf

6.3. YueOHO-MeToIYeCKOe 00€CIIeueHHE CaMOCTOSITENbHOM paboThl. OTIACIBHOTO

obecriedeHus He IIPEeTyCMOTPEHO.

6.4. HopmaTuBHBIE IPaBOBBIE TOKYMEHTHI.

He npenycmotpensl

6.5. UnTepHeT-pecypchl.

http://www.aiportal.ru/downloads/books/1/

6.6. IHBIE UCTOYHUKH.

He npenycmotrpensl

7. MarepuajabHO-TeXHHYecKas 0a3a, HHGOPMaLMOHHbIE TEXHOJIOTHH,
NporpaMMHoe odecrnedenne 1 HHPOPMALMOHHBIE CIIPABOYHbIE CUCTEMbI

Jnist mpoBeieHus 3aHATHI HEOOXO0IMM KOMIIBIOTEPHBIN KJ1acC, OCHAEHHBIH KOMIBIOTEpAMHU 101
yIpaBjeHUEM OIepaloHHON cucteMoil Windows, ¢ JOCTYIIOM B MHTEPHET U YCTaHOBJICHHBIM
NPUKIAIHBIM TporpaMMHbIM oOecrieueHrneM Wolfram Mathematica, Microsoft Office, Adobe
Reader. Ay,ZII/ITOpI/II/I C JIOCKOH, MEJIOM WIH MapkKepaMu — OIS JICKOUOHHBIX W YaCTH
CEMHHApPCKUX 3aHATUH.
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https://books.google.ru/books?id=LPMr0iA0muwC&printsec=frontcover&hl=ru&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://books.google.ru/books?id=LPMr0iA0muwC&printsec=frontcover&hl=ru&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
http://hi-edu.ru/e-books/xbook716/01/borovikov.pdf
http://www.aiportal.ru/downloads/books/1/

