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1. TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs M0 JMCUHUILIMHE,
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS POrPaMMBbI

1.1. JImcrurinHa «HeipocereBoe MO/JIETTMPOBAHHE SKOHOMHUYECKHUX MPOLECCOB»
OGCCHC‘II/IBaCT OBJIaACHUC CHeHy}OH_II/IMI/I KOMIICTCHIIUSAMMU

Kon HaumenoBanwue Kop srama ocBoeHus HanmenoBanue stara ocBOeHUs
KOMIICTCHIIUHN KOMIICTCHIIUHN KOMIICTCHIIUU KOMIICTCHIIUHN
CIIOCOOHOCTh COCTABIISITh
MIPOTHO3 OCHOBHBIX yrayoneHue (pacmupeHue)
COLIMAJILHO- c(hOpMUPOBAHHON KOMITETEHIHH
[K-115-4 SKOHOMHUYECKUX [K-113-4.Y TIPH YCIIOBHUU BBIOOPA IUCIUTUINHBI

noKazaresen 10 BBIOOPY, 3JIEKTUBHOMH
JEATEITBHOCTH JICLUIIINHBL 1/UK (aKyIbTaTHBA
TPEANPUSTHSL.

1.2. B PE3YIbTATC OCBOCHUSA NUCHUIIIMHBI Y CTYACHTOB TOJIKHBI OLITH C(I)OpMI/IpOBaHBIZ

OTD/TD Kon sTana ocBoenus PesynbraTel 00y4deHust
npodeccHoHaNbHbIE JEHCTBHS KOMIIETEHIINN
BEJICHUE HAyYHO- TIK-T1D-4.Y CJIEIYIOIINX 3HAHUM:
UCCIIEe0BATEIbCKOM PabOThI HEeHpoceTeBOe MOICTUPOBAHUE
CIEIYIOINX YMEHUH:

TIPHHATAC YIPABICHICCKNX pa3paboTKu 06yueHHs HEWpOCeTH

PCHICHHN Ha OCHOBE CIIEYIOIMX HABLIKOB:

KpUTCPUCB COLMATEHO- peleHus 3aaad HeHpOoCeTeBOro MOJEIUPOBAHUS C

SKOHOMUECKON npuMeHeHnem nakera Wolfram Mathematica

3 PEKTUBHOCTH

2. O0beM u MecTO TMCHUILIMHBI B cTpyKTYype OII BO

O0BLeM TUCIHUILTTHHBI
3 3E, 32 ak. yaca Ha KOHTaKTHYIO paboTy ¢ mpemnojaBareiemM, 36 ak. 4acoB Ha CAMOCTOSITENIbHYIO
paboTy oOyJaroIuXxCs;
Mecrto nucuumiinabl B ctpykrype OII BO
b1.B./1B.06.02 «HeiipocereBoe MonmeiIMpoBaHUE SKOHOMHYECKHX TMporieccoB», 1 kypc, 2
ceMeECTp.
— IUCLUIUIMHA PEAIU3yeTCsl MOCIIE U3YUEeHUS] IUCHUIUINH:
OKOHOMETpUKa (POIBUHYTHIN YPOBEHB) 1
DKOHOMETpUKa (IPOJBUHYTHIM YPOBEHB) 2
MuKkpo3KOHOMUKA (TIPOJIBUHYTHIN YPOBEHB) |
MaxkposkoHOMHKa (TIPOJIBUHYTHIN YPOBEHbD) |
HNHcTpyMeHTaIbHbIE METO/Ibl SKOHOMHUYECKOTO aHayn3a — 1
HHcTpyMeHTaIbHBIE METOIBI SKOHOMHUYECKOTO aHAIIN3a — 2
— JUCIUIUIMHA MOXXET PeajM30BaThCSl YACTMYHO WM MOJHOCTHIO ¢ mpuMeHeHueM DO u/win
JOT. YdaeOHble MaTepHaIbl JUCIUILUIMHBI pa3MeIaloTes 1Mo aapecy Ims.ranepa.ru
— ¢opMa IPOMEKYTOYHON aTTECTALUU — 3a4€T C OLIEHKOH.

3. Conepxanue U CTPYKTYpa THCHHUIIMHBI

O0BeM TUCIUILTHHEI (MOJTYJIs), aK. Yac./ yac. dopma
KonTakTHas pabora TEKYIIErO
HanmMenoBanue tem
No /it oOyJaromuxcs ¢ KOHTPOJIS
(paznenoB) Bcero CP
nperoaaBarTeieM ycneBaeMocTH,
110 BUJaM y4eOHBIX 3aHITUH** TPOMEKYTOTHON




K aTTeCTalluu
J JIP I13 C
P
OuHas popma 00yueHHS
Tema 1 | BBemenue B HelpoceTeBOE 14 2 4 8 3
MOJISTUPOBaHHE
Tema 2 | Ilpouecch oOyueHus 14 2 4 8 13
Tema 3 | OmHOCIOWHBIN TEPCENITPOH 14 2 4 8 13
Tema 4 | MHorocioiHbIN nepcenTpox 14 2 6 6 KP (Tewmsr 1-4)
Tema 5 | Knactepusanus 0OBEKTOB C
HCIIOJIb30BaHUEM 12 2 4 6 13
CaMOOPraHU3YIOIIUXCS KapT
3auer ¢
HpOMe)KYTOqHaSI aTTeCcTanuid 4 o
OILIEHKOH
Bcero: | 108/81 | 10/7,5 22/16,5 36/27

[Ipumeganue:* (HopMbI TEKyIIEro KOHTPOIIA ycIeBaeMOCTH: foMarHee 3ananue ([3), korTponsHas pabdora (KP).
[Mpumeuanne **: B paMkax yKa3aHHOW KOHTaKTHOM pabOTBHI C OOy4aromMMuCs ydeOHBIE 3aHSTHUS MOTYT
poBoANTECS ¢ ucnonb3oBanueM JJOT n/nmm 50

Conepxxanue TMCUUILINHBI
Tema 1. BBenenue B HelipoceTeBOE MOICIUPOBAHUE.
3HAKOMCTBO C OCHOBHBIMU TEPMUHAMU U ONIpeeICHUSIMU. MOIeIn UCKYCCTBEHHBIX HEHPOHOB.
Tunel QyHKIUN akTUBAIIUU. APXUTEKTYypa CETeH.

Tema 2. IIporeccrer 00ydeHusI.

3anayva aganTuBHOM unbTpanuu. Metoq Hauckopeiiero ciycka. Metoa Hetotona. JInHeiHbIi
(GWIbTpP, HOCTPOESHHBINH 10 METOAY HAUMEHBIINX KBAJIPATOB. AJITOPUTM MUHUMHU3ALUN
CPeIHEKBaIPaTUIECKON OMMOKU. AITOPUTM 0OPATHOTO PACTIPOCTPAHEHHS OIIMOKH.

Tema 3. OHOCIIONHBIN EPCENTPOH.
I'paduyeckas u aHamuTHUECKast MOJelb repcentpoHa. O0ydyenue nepcentpona. Teopema o
cxoauMocTu nepcentpoHa. [Ipumenenne nepcenTpona ais pa30reHus: 00bEKTOB Ha JIBE

TPYMIIbL.

Tema 4. MHOTOCIOMHBIN EPCENTPOH.

3anava uckmouaromiero MJIN (XOR). Moaenu MHorocoiiHOTO iepcentpoHa. Pacro3naBanne
00pa30B ¢ MOMOIIbIO MHOTOCJIOWHOI0 NepcenTpoHa. [Iporao3upoBanie SJKOHOMHUUECKUX
[IEPEMEHHBIX C TOMOIIbI0 MHOI'OCJIOMHOIO EPCENTPOHA.

Tema 5. Knacrepusanusi 00bEKTOB ¢ UCTIOIB30BAHUEM CAMOOPTaHU3YIOMIUXCSI KapT.
KapTel caMoopranusanuu: npouecc KOHKYpEeHIUH, IIPOLEecC KOONepaluu, IPOLecc ajanTaluy.
VYnopsinounBanue u cxonumocts. Knaccudukanus maoxects. Kapter Koxonena.

4. MaTepuaJibl TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH 00yYarIuxcsi U poH
OII€HOYHBIX CPEICTB MPOMEKYTOUYHOI ATTECTAIUH MO TUCHUILINHE

4.1. ®opMbI U METObI TEKYIIET0 KOHTPOJISI yCII€BAEMOCTH.

4.1.1. B xome peanusanumu aucnuniauasl  Bb1.B.JIB.06.02 «HeiipoceTeBoe
MOJIeJINPOBAHUE JKOHOMHUYECKHX MPOLECCOB» HCHOJB3YIOTCH CJeIyIoIne MeTOIbI
TeKYIero KOHTPOJIS YCIeBaeMOCTH 00y IaIOIIHXCSI:

Tema (pa3zgen) Metoapl TEKYIIETO KOHTPOJIsl YCIIEBAEMOCTH

Tema 1 JlomamHee 3aganue 1




Tema (pazgein) MeTopl TEKYIIET0 KOHTPOJIST YCIIEBAEMOCTH
Tema 2 Jlomamnee 3amanue 2
Tema 3 Jlomamnee 3amanne 3
Tema 4 KonTponbHas padota (Tembl 1-4)
Tema 5 Jlomamnee 3amanue 4

4.1.2. 3ayeT NMPOBOAMTCS ¢ MPUMEHEHHEM CJIEYIONIUX METOI0B (CPeACTB): B YCTHOH dopme
B BHJIe cOOECeOBaHUS 110 Pe3yIbTaTaM PEIICHHUs 3a/1a4 B MPUKIIATHOM MaTeMaTHYEeCKOM IMaKeTe
Wolfram Mathematica.

4.2. MaTepuaJibl TeKyIIero KOHTPOJISI yCIIeBAeMOCTH 00y4arommXxcst

TumnoBbie o1leHOYHbIE MaTepPUAJIbI MO Teme 1
Jomarnee 3ananue 1.

. 1
1. TlokaskuTe, 4TO MPOM3BOIHAS JIOTUCTHIECKOM QyHKIMHU akTuBaimu @ (v) = Tio—a

d N .
OITUCHIBACTCSI BEIPAKCHUEM d—f = ap(¥)(1 — ¢(v)). Yemy paBHO 3HAUEHHE 3TOi IPOUIBOTHOL

B Touke V=07
2. Heuetnas curmouanbHasi GyHKINS aKTUBALIUU 3a1a€TCsl POPMYIION:

1-e~ av .
o) = o = th (7) MOKa)KUTE, UTO TIPOU3BOIHAS ITOM (PYHKIIUH OMTUCHIBACTCS

d a o o
d—:f =7 (1 — @? (v)). Uemy paBHO 3HaU€HHE ITOM MPOU3BOIHOM B Touke V=07

3. HelipoH j mosrygaeT BXOJHOW CHTHAII OT YETHIPEX APYIHX HEUPOHOB, YPOBHU BO30YKICHHUS
KoTopbIX paBHbI 10; -20; 4; -2. CoOTBETCTBYIOIINE CHHAITHYECKUE Beca CBSA3EH 3TOro HeHpoHa
passsbl 0,8; 0,2; -1; -0,9. Berauciaute BIX0HOE 3HAYCHUE HEHPOHA |, €CJIM (PYHKITUS aKTHBAIIUN
noructuueckas. (Ilpegnonaraercs, 4ro mopor orcyrcTByeT). IIpuBeaure nimrocTparuio
MPOXOXK/ICHHS CUTHAJIA Yepe3 j-bIii HEHPOH B BUJIC MOJIHOTO HAMPaBICHHOTO rpada.

4. CKOHCTpYHpPYHTE NOJHYIO PEKYPPEHTHYIO CETh C UETBIPbMS HEPOHAMH, B KOTOPOI HEUPOHBI
HE UMEIOT OOpaTHBIX CBA3EH camMu ¢ COOOH.

5. N306pa3ute apxuTeKTypHbIi rpad HEHPOHHOM MOTHOCBA3HOM CETH MPSIMOTO
pacrpoCTpaHEeHHs C 5 BXOJHBIMU CUTHAJIAMH, 4 HEMPOHAMHU B CKPBITOM CJIOE, 3 HEUPOHAMU
BBIXOJHOTI'O CJIOS.

6. I[TycTh G yHKIIMS CTOUMOCTH UMEET BU/I:

E(w) = 0.50% — 0.82w; — 0.35w, + 0.91w? + 0.91w7,

rie 02 — KOHCTaHTa, Wj — CHHAITHYECKUE BECa.

a) HalUTe ONTUMAIILHBIC 3HAYCHUS W1 U W2, TpU KOTOpbIX GyHKIws (E(W)) mocturaer cBoero
MUHUMAaJIbHOT'O 3HAYECHUS;

0) UCTIOJIb3YSl METOJ HAUCKOPEHILIEro CITycKa, ONPEIeINTE 3HAYeHHs] CHHAIITUYECKUX BECOB Ha
NepBOI ¥ BTOPOH UTepauusax (IpenonaraeTcs, 4To B HayaibHbIi MOMEHT CHHAITUYECKHE Beca
pasubl Hymo W1(0)=0; w2(0)=0); 3Hauenue napamerpa ckopoctu ooyuerus 1=0,3; 1=0,7 .

B) UCHOJB3Ys MeTo HbloTOHA onpenenuTe 3HaueHUs CHHAITHYECKUX BECOB HA NIEPBON U
BTOPOM UTEpaALIUSIX.

Tumnosbie oLleHOYHBbIC MATEPHAJIBI 110 TeMe 2

JlomamHee 3amanue 2.

BbIPaXXCHHUEM

3ananme 1.

B ¢aiine wage nunHeitHbIi He#poH.XISX numeeTcs nHpopMalius o torapudme 3apabOTHOM IUIATHI
n craxe 20 paborHukoB. Vcronb3ys Mojenb JIMHEHHOTO HEHMpOHA M aJITOPUTM OOydYCHWUS,
OCHOBaHHBIi HAa MHMHHUMHU3AIMHU CPEIHEKBAIPATHUECKON OMIMOKH, HEOOXOAMMO OIEHUTD
k0o UIMEHTE B cledyiomeM ypaBHeHuu: Inwage; = 5 + Brexp; + fsexp? + g, i=1,...20
(Cxopocth 00yueHusi B3siTh W3 uHTepBana 0,1-0,3). Ha ocHOBE MOJYYCHHBIX PE3yJIbTATOB




OTIpEeeNIUTh 3apa0OTHBIE MJIaThl, KOTOpPbIE HEOOXOJMMO HAa3HAYUTh MATH COTPYIHUKAM C
3a/IaHHBIMU XapPaKTEPUCTHKAMH.
Oransl paboThI:

1. T'paduueckn mpencTaBUTH MOJACNIb JIMHEWHOTO HEWPOHA, OMNpPEACIUTh CBOOOIHBIC
napaMeTpsl MOJIeTH (Te KOTOpbIe OyIyT MEHSThCS B Ipoliecce 00yueHus)

2. TlpuBecTu UCXOIHBIE CTATUCTUYECKHE JTaHHBIE K COMOCTAaBUMOMY BUAY (HEHpOHHAs CeTh
xopo1o ce0sl BeJIeT, €ClIU 3HaYeHHs BXOSIINX CUTHAJIOB HE OYE€Hb OOJIbIINE, HAIPUMED,
nexat B nuana3one ot 0 1o 1 umum ot -1 1o 1)

3. OOHYNIUTH CHHANITUYECKHE BECa, IIPOBECTH NEPBYIO UTEPAIHIO aJITOPUTMA O0YICHUS IS
MIEPBOT0 HAOIOICHUS, OTIPEACTUTh U3MEHEHHE CHHATITUYECKIX BECOB, TIPOBECTH BTOPYIO
UTEPaLUIO aJITOPUTMA, ..., poBecTu 20 UTepaluio.

4. Hauatp 2-10 3m0xy oOy4eHwus, mpoBeas 21 uTepanuio, B Ka4eCTBE BXOJa B3SATh MEPBOE
Ha0JII0/IEHUE.

5. Tlposectu 200 3mox 00y4eHUs HEHPOHHOU CETH, YOSIUTHCS, YTO aNTOPUTM colrencs. B
KaueCcTBE MTOTOBBIX CHHANTUYECKUX BECOB B3STh UX cpeaHee 3HaueHue B 200-i smoxe
o0yJeHwUs.

6. Ompenenuts 3apIuiaThl OCTABIIUXCS 5-TH PAOOTHHUKOB.

3ananue 2.
B aiine Ilepcentpon.xIs mnpencraBieHa uHbopMmamus O 4-X CONHUATBHO-3KOHOMHUECKUX
nokazarensx peruoHoB P®. O 24 pernoHax M3BECTHO, UYTO 12 M3 HUX OTHOCATCS K KJIacCy
MIPUBJIEKATENbHBIX sl MpOXKuBaHuUs (kiaacc 1), a ocraBmmecs 12 — He MPUBIEKATEIbHBIX IS
npoxuBanus (kiaacc 0). 15 permoHoB mojiexar kinaccubukanud. Ha ocHoBe mepcentpoHa
Po3en6iara onpenenure, K KaKOMY KJIacCy OTHOCHUTCS KaXK[IbIiA U3 3TUX 15 pernoHoB.
Oransl paboThI:

1. TlpuBecTH 1aHHBIE K COTOCTABUMOMY BUY.

2. TlocTpouTh U O0YYUTH MEPCENTPOH C OPOTOBOM (yHKIMEH akTuBaluu (yOeIUThCS, YTO
HIEPCENTPOH CXOMUTCS, CKOPOCTh 00y4YeHUs B3aTh u3 uHTepBaia 0,1-0,3).

[poBecTn knaccuukanuio peruoHOB.

TunoBble OlleHOYHbIE MAaTEePHAJIBI IO TeMe 3

Homamnee 3amanue 3. TunoBble 3a1a9u

HeiipoHHast ceTh MMeET J1Ba BXOAHBIX JJIEMEHTA, JBa HEHPOHA B CKPBITOM CIIO€ U JBa HEHpoHa B
BBIXOIHOM cJI0€ (T.€. apXUTEKTypa ceTh — 2-2-2).

Hcxonnbie BecoBble KOAPPHUIMEHTH 33/1aHbl MAaTPHULIAMH

2 2 3 -2
wil=|-2 3) {wy}=|-2 2
-2 3 -4 2

W3 BremHei cpenpt noctymaer curHai (0,1; 0,9), sxemaemsrii Beixon cetu (0,3; 0,6), ckopocTh 00y4eHus
0,3.

o 1 . 1
OyHKINS aKTUBAINH KAXKIO0TO BEIYUCIUTEEHOTO 3JIeMeHTa (HelipoHa) (p(vj) =T (@) = —
e

Samanust:

1. W3oOpasute apxuTeKTypHBIH rpad 3Toi cetn (He 3a0ynbTe O MOPOTOBBIX 3JIEMEHTaX ).
2. BpruncnuTe BEIXOJHON CUTHAM CETH M OIIMOKY Ka)KIO0Tr0 BBIXOAHOTO HEHpOHa.



3. Hcnonp3ys anroputm 00paTHOTO pacrpoCTpaHeHHs OMMOKH, BerauciuTe m3Menenuss BCEX
BECOBBIX KO3 (DHUITMEHTOB.
[ToBTOpHUTE MYHKTHI 2-3 IS TOTO YK€ BXOJHOTO U YKE€JIA€MOTO BBIXOJHOTO CUTHANA CETH.
TunoBbie OlleHOYHbIE MAaTEePHAJIBI 10 TeMe 4
[IpuMepsl KOHTPOIBHBIX padbOT
3agaua 1
B ¢aitne IlpornosupoBanue KpeauToB.XISX mpeacraBieHa wuHPOpPMAIMS O CIEAYIOUMX
nokasaressx 3a nepuoj ¢ saaps 2009 roxa mo nekadps 2015 rona:
Temn nmpupocTa KpeauToB He(PMHAHCOBBIM OpraHU3aIUSAM PE3UICHTaM, B % K
COOTBETCTBYIOIIEMY
X1 | mepuoay npouioro rojaa
X2 | be3paboruna, %
Temn npupocTa uHIeKca mpoMblnuieHHoro npoussoactaa (UIIII), B % k
COOTBETCTBYIOIIEMY
X3 | meproay MponuIoro rojaa
X4 | CtaBku 1o aeno3utaM (GU3HUYECKUX JIUI CPOKOM OT 6 MecsileB A0 roaa
X5 | CTaBKM 1O KpeIuTaM IOPUAMYECKUX JIUI] CPOKOM OT 6 MECSIEB /10 To/a
Temn npupocta uaIekca 3¢(HEKTUBHOIO HOMHUHATIBLHOTO Kypce pyosts, % k
COOTBETCTBYIOIIEMY
X6 | mepuoay MpoIIoro roja
Temn npupocta nonapoBoil nensl Ha HedTh Urals, % K COOTBETCTBYIOLIEMY NTEPHOTY
X/ | mponuioro rojaa
Heo6xoaumo nmomyunts mporao3 nepemMeHHbix X1, X4 u X5 Ha Bce mecsnpl 2016 roga, Ha OCHOBE
uMmeromencss HGopMau U MOCTPOEHUsI U OO0y4eHUS HEWPOHHOH CETH C OJHHM CKPBITHIM

cimoeM. OYHKIMsS aKTHBAIllMd Ha BCEX HEHpOHAX CKpwITOro cios @(v) = .= Ha Boex
o o ~ e??-1
HeWpoHax BBIXOAHOTO cliost ¢ () = th(¥) = CTIPL

[Ipu pemennu 3agaun HEOOXOIUMO:

a) Onmcatp nporecc 00pabOTKU TaHHBIX MEpe]] 00yueHueM HEHpOHHOI ceTH

0) Ornpasutk Ha e-mail perevyshin-yn@ranepa.ru daiin ¢ paboTaronmmM Ko10M, KOTOPbIiA
o0y4yaeT HEHPOHHYIO CEeTh.

B) [IpeicTaBUTh NTOTOBBIC 3HAYCHUSI CHHAIITHYECKUX BECOB.

r) [IpuBecT MporHo3HOE 3HAUEHUE TTEPEMEHHBIX, HE 3a0bIB, UYTO CeTh 00yJaach Ha
npeoOpa3oBaHHBIX JAHHBIX, & PYKOBOJICTBO KOMMEPUECKOTO OaHKa MHTEPECYIOT (DAKTUUIECKHE
(HerpeoOpa3zoBaHHBIC) PE3yIbTATHI.

3anayva 2.

B caitne PernonaneHas umHGmAnMA.XISX mpuBeaeHa CTaTUCTUKA O TEMIIE POCTa HHAEKCA
MOTPeOUTENCKUX IIeH Ha ToBaphl M yciyru (B % nekabpb K JeKaOpro MpOIUIOro Toja) Mo
peruonaMm P® B mepuon 1996-2015 roxwl. 3amaueil sBnseTcs pa3dMEeHUE PETHOHOB HA
oxHOpoHbIe TI0 Temmy pocta UIIL B paccMarprBaemblii mepruo rpymibl (TI0 KaXJI0MY PETHOHY
nmeercst 20-mepubiil Bexrop MIILL, Hano pacnpenenuTs pervoHsl 10 IpymnaM, B KOTOPbIX 3TU
BEKTOpa OJM3KK JpYyr K JAPYry) C HCIOJIb30BaHMEM HEWpoHHOW cetn. KommuecTBo rpymi
BBIOpaTh U3 Auamna3oHa 4-8.

[Ipu pemennn HEOOXOIUMO:

a) YKa3aTh KOJMUYECTBO TPYIII, HA KOTOPBIE OYAYT pa30OUThl pETUOHBI (XOTEIO0CH Obl, YTOOBI 3TO
YHCJIO PA3/IM4ajIoCh Y pa3HbIX CTYJIEHTOB).

0) Ornpasuts Ha e-mail perevyshin-yn@ranepa.ru ¢aiin ¢ paboTaromumm Ko10M, KOTOPBIiA
o0y4yaeT HEMPOHHYIO CETb.

B) IIpencTaBuTh UTOrOBbIE 3HAUEHUS LIEHTPOB KJIACTEPOB.

r) [IpuBecTu Tabauily ¢ MTOrOBBIM paclpeie]IeHHEM PErMOHOB Ha IPYIIIIBL.



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

3amaua 3

PaccmaTtpuBaeTcsi mMOTHOCBSI3HAsT HEWPOHHASI CETh MPSMOTO PACTIPOCTPAHEHUS, UMEIOIIasl JBa
HEHpOHA B CKPBITOM CJIO€ U TPH B BBIXOJHOM, Pa3MEpPHOCTh MPOCTPAHCTBA BXOAOB (0e3 yuera
nopora) paBHa 2. HeWpoHBI BBIXOJHOTO CJIOSI TOJYYalOT CHUTHAJIBI TOJBKO OT HEHPOHOB
CKpBITOTO cj0s (mOpor [uisi HUX OTCYTCTBYET). Marpuia 3Hau€HUN CHHAIITUYECKUX BECOB

Wo1  Wo2
CHTHaJla OT BXOJHOrO cjosd K ckpeitomy W = | wyq Wiz |. Marpuna 3HauYeHHt
—-08 —-0.3

-0,3 —-0,6 0,4)
09 -01 1,2

a) M300pa3ute apXUTEKTYypHBIN rpad paccMaTpuBaeMoi HEMPOHHOM CeTH

6) Ha Bxon cetu monaercsi ydeOHswiii Bektop (1; 0,9; 0,9), kemaeMbIM OTKIMKOM KOTOPOTO

spissercs Bexktop (0,1; 0,9; 0,1), mpu 3TOM BBIXOJ TMEPBOTO HEWpoHa ckpbiToro cios Y1=0.6, a
1

1+e~ V"

CHUHAIITHYECKNX BECOB CUT'HAJIa OT CKPBITOI'O CJI0 K BEIXOAHOMY W = (

Broporo Yy,=0.8. DyHKUMS aKTUBALMM B KaXJAOM HelpoHe — curmoua: ¢@(v) =

BrruncanTe BBIXOABI CETH.

B) Brruucnure 3nadeHust ommoOOK ISl KaXKA0TO BBIXOHOTO JIEMEHTA.

r) OnpenenuTe JOKAJIbHBIN TPAUEHT I KaXX10I0 HEUpOHa BBIXOAHOTO CIIOSI.

1) Onpenenure JTOKAIBHBINA TPAIUCHT JUIsl KAXKI0T0 HEMPOHA CKPBITOTO CIIOSI.

¢) BerurcnuTe n3MeHeHNEe CHHANITHYECKUX BECOB JIJIsl CUTHAJA, UAYIIETO OT BTOPOro (akropa
BXOJHOTO CJIOs1, €ciii HopMma oOyuenus 0,25.

3anaua 4

JIokakuTe, 4TO MPOU3BOIHAst (DYHKIIUK aKTHBanuu @(v) = — 1 uMeeT BUA:

1+e™?
@' (v) = 0.5(1 — p?(v)). Kakoa 061acTh 3HaueHMii Takoil QyHKIMK aKTHBAIIN?

Tunosble OLIECHOYHbIE MATEPHAJIBI 110 TeMe S
Homarmnee 3amanue 4. Tunossie 3a1a9n
3aganue 1.

BeinonHuTe ctanaapTusanuio 1aHHbIx U3 daina Country.xls,

[MpoBenure pazouenue crpan u3 daina Country.xIs. Ha 6 rpyr, KCHONB3Ys MOIX0 HA OCHOBE
camoopranusyoomuxcs kapt Koxonena.

a) Pannyc Ha HauyanbHOM 3Tane NpuHATH paBHbIM 3. Uepes kaxapie 200 3mox paaunyc
yMeHbIaTh Ha 1. HeilpoHsl pacnionarats B IMHUIO.

0) Hopma oOydenwnst Ha HaganmbHOM dTane 0,1; 3aTeM yMEHBIIAeTCs ¢ YBEIMUYCHUEM YHCIIa TI0X

no npasuiy: n(s) = 0.1e 700 + 0.01, rme S — HOMEp SMOXH.

B) Hanmcatp kon B mporpamme Wolfram Mathematica.

r) CpaBHUTb COCTaB KJIACTEPOB C METOIOM K-cpeHux

OtueT npeacTaBiseT u3 ceds zip/rar apxuB ¢ pabOTAIOIINM KOOM U TEKCTOBBIH (haiii ¢
OITUCAHUEM IICHTPOB KJIACTEPOB, COCTABOM I'PYIII U CPAaBHEHUEM Pe3yabTaToB KapT KoxoHeHa u
MmeToza K-cpenHux.

3amanue 2.

B ¢aiine Rus_macro.xIsx mpezacrapiieHbl JaHHbIE 0 HEKOTOPBIX MAaKPOIKOHOMHUYECKHX
MEPEMEHHBIX B poccHiickoil skoHOMUKE ¢ 1999 mo 2015 roxsl.

3a/iaya: Ha OCHOBE MHOT'OCJIOIHOI'O EPCENTPOHA TOCTPOUTDH MOJIENb, T03BOJISIIOILYIO
IIPOTHO3UPOBATH Temn npupocta peansHoro BBIT u UIILI.

[Ipennonaraetcs, uto (gry, infly) = f(gri—q, infle_1,m2;_1, EX¢_1, e—1, UNnempe_q, invy_q).
Oranbl BHIIOIHEHUS PAOOTHI:

a) OIPEJIEUTh APXUTEKTYPY CETH;



6) oOpaboTaTh JaHHbBIE HAAJIEKAIUM 00pa30oM;

B) OOy4UTh HEMPOHHYIO ceTh Ha NaHHBIX 1999-2014 rr. (114 3TOr0 HEOOXOIUMO HAINUCATh
«KOI» JJIS pean3aluy ajJropuTMa o0paTHOro pacipoCTPaHEHUs OLIHOKH);

I') HA OCHOBE IIOJIy4€HHBIX CHHANTUYECKUX BECOB BBIYMCIUTD BBIXOJIbI CE€TH JUIsl JaHHbIX 2015 1.,
MOCTPOUTH MIPOTHO3.

4.3. OueHo4HbIe CPeACTBA AJIsl IPOMEKYTOYHONH ATTECTAIUH.
4.3.1. llepeueHb KoOMIEeTEHHHMH € yKa3aHHeM JTanoB HX (opMHPOBaHUS B Mpolecce

OCBOCHHUsSI oOpa3oBareqbHOM nporpammbl. Iloka3areJm W KpUTEepUH OLECHUBAHUA
KOMIIETEHIUI ¢ Y4eTOM 3Tana uxX (popMHUPOBAHUS.

Kon HaunmenoBanue Kon srama ocBoenus HaunmMmeHoBaHue sTama 0CBOECHUS
KOMIETEHINH KOMIETEHINH KOMIETEHINH KOMIETEHINH
CIIOCOOHOCTH COCTABIISITh
MIPOTHO3 OCHOBHBIX yriybaeHue (paciupeHue)
COLIMANIBHO- c(hOpMHPOBAHHON KOMITETCHINH
[K-113-4 SKOHOMHYECKUX [K-119-4.Y IIpH YCIOBUU BBIOOPA JUCLUIUINHBI
noKaszaTenen 10 BBIOOPY, 3JIEKTUBHOMH
JIeSITeTbHOCTH JIICUUITIIMHBL W/WIH (aKyIbTaTHBa
MPEANPUSTHSL.
Oran 0CBOEHUS IToka3arens oLleHUBAHUS Kpurepuii onieHuBaHUS
KOMIIETEHIIUN
[IK-112-4.Y CHOCOOEH MPOBOJIMTH OLICHKU MEPOIIPUATHI B | MOHMMaeT 1 00bICHSIET HEHpOCeTeBbIe MOJIEIH,
001acT 5KOHOMHYECKON TOMTHKI U BEIOMpaeT 1 00O0CHOBBIBAET IIPHMEHEHHE
MPUHATHUS CTPATETUYECKUX PELICHUN Ha Mojienel B 3aBUCUMOCTH OT YCJIOBUH, IPOBOJUT
MHUKpPO- 1 MAKPOYPOBHE C HUCHOJIb30BAHUE CaMOCTOSTENbHBIE PACYETHI
Helpocerel

4.3.2. TunoBble OLICHOYHBIE CPEICTBA.
3auver
3amaua 1 (25 Gamios)

PaccMatpuBaeTcs OJIHOCBSA3HAs HEWPOHHAs CETh MIPSIMOTO PaCIIPOCTPAaHEHUs, UMEIOILas Ba
HEHpOHa B CKPBITOM CJIO€ U TPU B BBIXOJIHOM, pa3MEPHOCTh IIPOCTPAHCTBA BXOJI0B (0€3 yueTa
nopora) paBHa 2. HelipoHBI BEIXOJHOT'O CJIOSI TTOJIYYalOT CUTHAJIBI TOJIBKO OT HEMPOHOB
CKPBITOTO CJ10s1 (TOPOT JUIsl HUX OTCYTCTBYET). MaTpuiia 3HaU€HUN CUHANITUYECKUX BECOB

Wo1  Woz2
CHTHaJIa OT BXOJHOTO CJI0Sl K CKphIToMy W = | Wy, Wi, |. Marpuiia 3HaueHui
—-08 -—-0.3

-03 -0,6 04
09 -01 1,2)

a. M3o0pa3ute apXUTEeKTypHBIi rpad paccMaTpuBaeMol HEHPOHHOMN CEeTH

6. Ha Bxox cetn mogaercs yueOnsbIii Bexktop (1; 0,9; 0,9), )xenaemMbpiM OTKIUKOM KOTOPOTO

ssisgercsa Bektop (0,1; 0,9; 0,1), mpu 3TOM BBIXOJ IEPBOTO HEHpoHa CKpbITOrO cios Y1=0.6, a
1

1+e~ 7V’

CUHAIITUYCCKUX BCCOB CUI'HAJIa OT CKPBITOT'O CJIOA K BBIXOOAHOMY W = (

BTOPOro Y>=0.8. DYHKIHKSA aKTUBAIMU B KaKIOM Heipone — curmou: @ (v) =

BbrarcnuTe BBIXOJIBI CETH.

B. Beruncnure 3HaueHUs OMIMOOK SISl K&KJOTO BBIXOJHOTO SJIEMEHTA.

r. OnpeenuTe JTOKaIBHBIN TPaIUEHT JIJIS KaXKI0TO HEHpPOHA BBIXOHOTO CIIOS.

1. OnpeaenuTe TOKaNbHBIN TPaUEHT AJIS KaXKI0T0 HEHpOHa CKPBITOTO CIIOSI.

. Beraucimre n3MeHeHue CHHANITHYISCKUX BECOB JIUIS CUTHAJIA, HITYIIIETO OT BTOPOTo (akTopa
BXOJIHOTO CJI0s1, eci HopMma oOyuenus 0,25.

3anaua 2. (25 6auios)
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JlokaxuTe, 9TO MPOU3BOIHAS GYHKINK aKTHBAIMU @(V) = — 1 umeer Bux:

1+e™?
@'(v) = 0.5(1 — @?(v)). KakoBa 061acTh 3HaY€HUIi TAKOH (YHKIIMU aKTHBALIUH?

3amava 3. (25 6awios)

B TabGnuue npuBeaeHa nHGoOpManus o CTPYKType TOCYAapCTBEHHBIX PaCX0A0B B CTpaHax
EBpomnsl, CIIIA, Kanane, ABctpanun. VccieoBatens 3HaeT, 4T0 OIOKETHYIO TIOJIUTUKY ITHX
CTpaH MOKHO pa3JIeJUTh HA TPU I'PYIIIbI, YCIOBHBIE Ha3BaHUE KOTOPBIX «CoLMaIbHO-
OPUEHTUPOBAHHBIN OI0KET», «BOCHHO-OpHEHTHPOBAHHBIN OrO/IKETY, «bBromKeT,
OpPUEHTUPOBAHHBIN Ha Pa3BUTHE YEJIOBEYECKOro Kanurtaia». IIpu 3ToM u3BecTHO pacnpenencHue
25 cTpaH 0 3TUM IpylmaM. 3aJauel uccieaoBarTes BIsSeTCsl OTHECEHUE OCTaBIIUXCS 9 cTpaH
(bonrapus, Yexus, ®panuus, Manbta, [lonsma, Pymbiaus, Mcnanusa, HBeuus, Beinapus) k
OJIHOI U3 Tpex rpymni. PemmTe 3Ty 3a1auy, IpUMeHsst HeHpoceTeBOe MoieInpoBanue. [3anaya
pelaeTcst Mpyu UCIOIb30BAHUU TOPOTrOBOM (DYHKIIMHU aKTUBALlMH, HauaJbHbIE 3HAUYCHHS BECOB

0,1 -0,14
-0,2 0,12
W = —02 —072 | cKopocts oOyuenus 0,2 (mpu 3TOM pelieHre He eIMHCTBEHHOE)].
0,06 -—0,07
Houns pacxomoB Hous pacxo1oB Ha Hounsa pacxonoB Ha
rocyiapcrsa Ha oOpazoBaHue u COLIMATILHO®
Ne 000poHy B 00ImIKX 3/IpaBOOXpaHEHUE B CTpaxoBaHHE B 00IINX
rpynnbsl | Crpana pacxojiax 001IKX pacxoaax pacxozax
ConnanbHO-OpUEHTUPOBAHHBIN OIOJKET
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%
BoenHo-opreHTHPOBaHHbIH OI0/KET
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%
Bro/pKeT, OprueHTUPOBAHHBIN HAa PA3BUTHE YEIOBEYESCKOI0 KaluTana
Portugal 22.73% 31.68% 45.58%
Latvia 23.78% 30.85% 45.36%
Lithuania 21.92% 33.88% 44.20%
3 rpynna | 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%
IToanexar knaccuukanuu
£ 8 Bulgaria 26.62% 24.31% 49.07%
5 o> B
S EE Czech _
;& ° & | Republic 22.31% 26.53% 51.16%
O 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) [IpuBeaure rpadpuyueckyro WUTIOCTPALIMIO UCIIOJIb3YyEMOI HEHPOHHOM CETH.
6) IlpuBeaure UTOroBbIE 3HAYEHHUS CHUHANTUYECKUX BECOB, INPU KOTOPBIX JIOCTUraeTCs

CXOIUMOCTH (T.€. BCE O0BEKTHI 00yUaroeii BEBIOOPKH MOMAIal0T B CBOK Ki1ace).
B) YKaXuTe, K KaKOH TpyIre OTHOCUTCS Kax/as U3 CTPaH, MOJIeKaIINX KiIacCupUKaIUu.

3anaua 4. (25 6amnos)
B tabnuue npexacraBneHa uHpopmaius o0 yCPEAHEHHBIX 3a 5 JIET COIHATbHO-2KOHOMUYECKUX
nokazatensix Poccun u 3apyOeKHBIX CTpaH.

country 5-Years | rgdpgrowth | empgrowth(-1) | hcgrowth(-1) \ s(-1) | g(-1)

Argentina 388623 3.92% 0.49% 0.25% | 21.72% | 14.09%
Argentina 3821 7.12% 2.50% 0.52% | 18.28% | 10.16%
Australia 3882 3.42% 1.68% 0.12% | 25.82% | 14.85%
Australia 3821 3.08% 2.61% 0.18% | 28.73% | 15.05%
Austria 383625 2.11% 1.01% 0.51% | 26.86% | 15.35%
Austria 3821 1.81% 1.24% 0.39% | 23.38% | 14.74%
Belgium 388625 0.98% 1.44% 0.40% | 24.30% | 17.97%
Belgium 3821 2.34% 1.01% 0.36% | 23.81% | 18.00%
Bangladesh 388625 2.96% 2.06% 1.61% | 20.33% 8.00%
Bangladesh 3821 5.75% 2.89% 1.49% | 24.96% | 6.28%
Bulgaria gggé 4.38% -2.05% 0.41% | 11.17% | 31.84%
Bulgaria 3821 5.03% 2.64% 0.37% | 17.11% | 30.31%
Bolivia gggé 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 5821 4.77% 3.08% 1.26% | 18.14% | 19.24%
Canada 388623 2.53% 2.18% 0.58% | 23.26% | 14.71%
Canada 3821 1.00% 2.15% 1.19% | 23.66% | 15.22%
Switzerland gggé 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 gggg 8.31% 2.32% 0.47% | 25.84% | 13.28%
Chile 3821 4.32% 3.87% 0.82% | 24.85% 8.84%
Cote d’Ivoire 388623 -2.37% 2.34% 143% | 6.25% 9.57%
Cote d’Ivoire 3821 0.70% 1.21% 0.83% | 5.37% 7.76%
Cameroon gggg 2.30% 2.91% 0.88% | 12.13% | 8.89%
Cameroon 3821 2.86% 2.77% 0.72% | 16.07% 9.90%
Colombia 388623 4.71% 2.53% 0.76% | 17.51% | 11.76%
Colombia 3821 5.78% 1.98% 0.51% | 20.22% | 11.77%
Costa Rica 2882 3.46% 4.42% 0.64% | 10.63% | 12.60%
Costa Rica 5821 4.41% 3.51% 0.29% | 13.70% | 13.95%
Cyprus 3882 3.12% 1.23% 0.18% | 21.51% | 14.45%
Cyprus 5821 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 2821 1.87% 0.71% 0.88% | 23.34% | 26.39%
Germany 3882 1.17% 0.83% 1.39% | 21.83% | 14.25%
Germany 2821 1.81% -0.12% 2.08% | 17.93% | 14.84%
Denmark 3882 1.26% 1.04% 0.08% | 22.56% | 20.39%
Denmark 382; 1.76% 0.26% 0.20% | 23.34% | 20.61%
Ecuador 3882 9.53% 2.40% 0.15% | 20.29% | 20.05%
Ecuador 382; 4.07% 3.60% 0.89% | 26.49% | 11.96%
Egypt 5882_ 2.71% 2.11% 1.64% | 13.37% | 8.23%
Egypt 38% 5.12% 2.97% 1.21% | 15.28% | 13.02%
Spain 3882 4.63% 4.21% 1.34% | 25.74% | 15.36%
Spain 3821 1.05% 3.43% 0.60% | 28.41% | 16.58%
Estonia 3882 7.62% -1.38% 1.16% | 19.58% | 33.39%
Estonia 3821 2.93% 2.44% 0.25% | 27.79% | 26.31%
Finland 388625 1.53% 2.23% 0.50% | 23.24% | 17.47%

13



2007-

Finland 2011 2.30% 1.04% 0.41% | 22.66% | 18.52%
France gggé- 0.78% 1.74% 1.17% | 18.33% | 19.61%
France 3821 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 3821 -0.78% 2.29% 1.31% | 24.91% | 18.44%
Hong Kong 3882 3.49% 1.89% 0.05% | 31.01% 5.53%
Hong Kong 3821 3.05% 0.25% 0.81% | 26.09% 5.23%
Croatia 3882 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 388625 3.04% 0.86% 1.05% | 18.23% | 15.86%
Indonesia 38% 5.88% 0.90% 0.89% | 22.19% | 15.51%
India 388625 8.23% 1.77% 0.95% | 19.11% | 19.19%
India 38% 8.29% 2.33% 0.98% | 26.28% | 18.46%
Ireland 388?} 5.48% 5.57% 0.29% | 24.18% | 12.78%
Ireland 3821 -0.03% 2.85% 0.50% | 22.79% | 12.20%
Iceland gggg 2.88% 2.15% 0.62% | 26.89% | 22.07%
Iceland 5821 -1.34% 1.50% 0.76% | 35.03% | 22.82%
Israel 388623 -0.39% 2.73% 0.35% | 28.55% | 25.48%
Israel 3821 2.77% 2.12% 0.17% | 22.06% | 26.08%
Italy 3883 -0.11% 1.18% 0.66% | 24.36% | 14.65%
Italy 3821 0.63% 1.43% 0.48% | 25.12% | 15.07%
Jamaica 3883 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%
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2007-

Japan 2011 -0.36% -0.18% 0.46% | 24.73% | 17.13%
Kazakhstan gggé- 13.54% 0.17% 1.24% | 13.75% | 23.37%
Kazakhstan 3821 10.47% 1.89% 0.24% | 22.13% | 14.72%
Kenya gggé 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 3882 3.79% 1.87% 0.95% | 18.86% | 20.41%
Sri Lanka 3821 7.11% 2.85% 0.44% | 22.77% | 12.89%
Lithuania 3882 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 388625 5.50% 0.12% 0.65% | 15.35% | 33.07%
Latvia 38% 3.53% 2.60% 1.05% | 23.87% | 28.49%
Morocco 388625 0.59% 1.47% 1.23% | 26.22% | 10.60%
Morocco 3821 3.91% 1.82% 1.08% | 34.13% | 9.53%
Mexico 388?} 4.24% 2.46% 1.13% | 22.56% | 15.09%
Mexico 5821- 1.57% 2.15% 1.18% | 20.71% | 13.97%
Mongolia gggg 14.89% 1.61% 0.14% | 20.36% | 30.83%
Mongolia 5821 7.14% 3.96% 0.36% | 26.65% | 33.02%
Malaysia 388623 6.86% 2.01% 0.90% | 39.22% 7.52%
Malaysia 5821 4.73% 1.82% 0.77% | 32.80% | 9.43%
Netherlands 3883 0.99% 2.43% 0.30% | 21.48% | 18.92%
Netherlands 3821 1.98% 0.45% 0.14% | 17.96% | 19.96%
Norway 3883 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%
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2007-

New Zealand 2011 1.79% 3.04% 0.36% | 22.91% | 17.41%
Peru gggé 9.23% 1.80% 0.58% | 23.08% | 13.35%
Peru 3821 7.85% 3.30% 0.42% | 21.20% | 8.36%
Philippines gggé 1.23% 1.41% 0.48% | 21.31% | 12.13%
Philippines 3821 4.64% 2.15% 0.46% | 22.36% | 7.06%
Poland 3882 2.86% -1.10% 0.37% | 19.28% | 23.32%
Poland 3821 5.52% 0.48% 0.32% | 16.67% | 23.51%
Portugal 3882 1.77% 1.99% 0.70% | 30.47% | 15.90%
Portugal 3821 0.90% -0.02% 0.58% | 27.03% | 18.06%
Paraguay 3882 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 388625 9.50% -0.23% 1.07% | 14.86% | 32.30%
Russia 3821 5.95% 0.80% 0.28% | 15.58% | 26.34%
Senegal 388625 1.45% 2.99% 0.84% | 14.18% | 11.58%
Senegal 3821 2.49% 3.24% 0.93% | 22.45% | 10.14%
Singapore gggé 10.54% 2.41% 1.20% | 40.34% | 12.55%
Singapore 3821 4.82% 1.74% 0.61% | 31.75% | 16.82%
Slovak Republic 388?5 5.07% -1.10% -0.07% | 20.98% | 28.44%
Slovak Republic 5821 5.01% 0.86% 0.20% | 20.76% | 27.96%
Slovenia 388623 3.39% 0.48% 0.37% | 26.96% | 17.94%
Slovenia 5821 0.66% 0.75% 0.19% | 29.08% | 18.19%
Sweden gggg 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%
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Trinidad & 2007-

Tobago 2011 4.29% 3.28% 0.50% | 13.58% | 15.41%
Tunisia gggé 0.78% 1.98% 1.54% | 22.80% | 9.84%
Tunisia 3821 2.68% 1.59% 1.54% | 27.87% | 9.44%
Turkey gggé 5.68% 0.19% 1.16% | 16.66% | 14.50%
Turkey 3821 5.27% -1.11% 0.96% | 16.08% | 17.17%
Taiwan 3882 3.18% 0.70% 1.04% | 27.80% | 14.00%
Taiwan 3821 1.14% 1.51% 1.06% | 23.72% | 14.11%
Ukraine 3882 9.19% -1.99% 0.45% | 11.62% | 33.93%
Ukraine 3821 4.26% 0.85% 0.54% | 14.81% | 19.35%
Uruguay 3882 -0.07% -1.66% 0.69% | 19.42% | 13.99%
Uruguay 3821 7.51% 5.87% 0.05% | 19.00% | 10.03%
United States 338(23 2.62% 1.43% 0.13% | 22.34% | 9.55%
United States 3821 0.30% 1.09% 0.27% | 22.34% | 10.97%
Venezuela 388625 12.18% 3.09% 0.84% | 24.39% | 17.78%
Venezuela 3821 4.14% 0.35% 1.15% | 17.77% | 11.18%
Vietnam 388625 7.33% 2.47% 1.11% | 19.04% | 16.88%
Vietnam 3821 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 ggﬂ 3.89% 2.51% 0.79% | 20.91% | 9.59%

rgdpgrowth — cpeanuii 3a 5 net Temn npupocta peansHoro BBII,

empgrowth — cpeiHuii 3a 5 €T TEMIT IPUPOCTA 3aHITOrO HACCIICHUS,

hcgrowth - cpeanwmii 3a 5 et TemIl IPUPOCTA YEIOBEYECKOro KaluTalia, U3MEPEHHOIO 110
metoxoiiorun Barro, Lee,

S —cpenHss 3a 5 1eT HopMa cOepexeHus,

g — cpenHss 3a 5 JeT A0JiA roCyIapCTBEHHBIX pacxo10B B BBII,

(-1) — oneparop 3ana3asiBaHus, T.€. HHGOPMALHS O TTOKA3aTeIe OTHOCUTCS K MPOILIOMY
MATUIETHEMY NIEPUOTY.

Heo6xonuMo mocTpouTh U 00y4uTh HEMPOHHYIO ceTh 4-4-1, KoTOpas Ha OCHOBE MH(OPMAIUH O
MPOILIBIX YCPEIHEHHBIX 3a 5 JIeT 3HadeHus X empgrowth, hcgrowth, s, g nenaet npeackazanue
CpPEeIHMX 3a 5 JIET TeMIIOB IpupocTa peaabHoro BBIIL

Cnporao3upoBats cpegHue peabable Temnsl npupocta BBII B Poccnn 3a 2012-2016 rr., ecin
cpeanue 3a 2007-2011 3HaueHUsI BXOHBIX IEPEMEHHBIX ObLIH PaBHbI

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

HIxaJjia oneHUBaHUA.
Orenka onpeersercs o Gopmyiie:
[=H+*h+M+F 1)
rae h — xonmmuecTBO JoMamIHuX 3aganuii; H — konuaecTBo 0aioB 3a moManidee 3aganue, M —
KOJIMYECTBO OasIOB 3a KOHTPOIBHYIO pabory, F — komuuectBo OamnoB 3a 3aver, | —
HAKOIUIEHHOE KOJUYECTBO 0aJIIoB.

Onenka 1o Onenka no Hakoniennoe konuuectBo 6ayuios (1)

MATHOAUILHOM MIKaJe | JECATHOAIIBHON
IIKasie

O1im4HO 10 90% OT Imax ¥ BEIIIIE
9 80% oT Imax ¥ BEIIIIE
8 70% oOT Imax ¥ BEIIIIE

Xopomo 7 60% 0T Imax 1 BbILIE
6 50% oT Imax ¥ BEIIIIE

Y 10BIE€TBOPUTETHHO 5 40% oT Imax 1 BbIIIE
4 30% oT Imax ¥ BEIIIIE

HeynosnerBopurensHo | 3 20% oT Imax 1 BBIIIIE
2 10% ot Imax 1 BEIIIIE
1 Menee 10% oT Imax

4.4. MeToau4ecKue MaTepuaJibl O NMPOBeIeHHI0 MPOMEKYTOYHOI aTTecTaluu

3ayeT MpOBOJIUTCS B KOMIBIOTEPHOW ayAMTOPUH, C YCTAHOBJIEHHbIM mMakeroM Wolfram
Mathematica, ¢ gocTynmoM B JIOKaJbHYIO ce€Th AKaJeMUU U TJI00anpHyI0 ceTb WHTepHer.
CTyneHT BBINOJHEHUE pELICHMs 3aJaud Ha KOMIIBIOTEpE, 3aTeéM MpPEeIOCTaBIISIET pelIeHue
MIPenoaBaTeio, 0 JaHHOMY PELICHHUIO MPOBOIUTCS cOOeCe0BAHNUE CO CTYEHTOM.

[pu perennu 3a1a4u HEOOXOAUMO:

a) Onucate nporecc 00pabOTKH TaHHBIX Mepes 00ydeHrneM HEHPOHHOM ceTn

0) Harucatp koz B mporpamme Wolfram Mathematica, kotopeiit 00yuaeT HEHPOHHYIO CETh.

B) IIpescTaBuTh HTOrOBBIE 3HAUEHHS CUHAITUYECKUX BECOB

r) JlaTh TOYEUHYIO OLIEHKY IPOrHO3a TEMIIOB POCTa POCCUMCKONW SKOHOMMKH, HE 3a0bIB, UTO CETh
o0yyanachk JUIsl JaHHbIX, IPE0Opa30BaHHBIX METOAAMH U3 II. .

Bpewmst moaroroBku pemeHus 3anad He 0onee 60 MUH.

Ilpn pemenun 3ajad CTYAEHTY pa3pellaeTcs HCIOJIb30BAaTh IEKTPOHHYIO CIPABOYHYIO
nokymenraiuio nakera Wolfram Mathematica, a Taxke caiit wikipedia.org. JItoObie ocTanpHbIE
JIEKTPOHHBIE PECYPChl M UCTOYHUKHU JIAaHHBIX TPHU MPOBEACHUU 3auyeTa 3alpelieHbl. B ciydae
HapyIICHUH [AHHBIX TPaBHJ CTYACHTY BBICTABISETCS OICHKA «HEYIOBIETBOPHUTEIbHO» (0
0aioB).

B cnywae, eciM JQUCHUMIUIMHA NOJHOCTBIO WM YaCTUYHO MPOBOAMIACH C IPHUMEHEHUEM
TEXHOJIOTUI 3JEKTPOHHOTO OOYYEHUS W/WINM AMCTAHIMOHHBIX TEXHOJOTHH, 3a4eT MOXEeT
MIPOU3BOJUTCS C Hcnonb3oBaHueM cuctemsl C/1O Akagemuu 1 IpUMEHEHHEM IIPOKTOPUHTa.

5. MeToauueckue YKazaHnus J1Jist oﬁyqamumxc;l M0 OCBOCHHIO JUCHUIIJIMHBI

MGTOIII/ILIGCKI/IC YKa3aHUs 110 BBIIIOJTHECHHUIO JOMAIITHETO 3aAaHUA
JUig ycnenmHoro yCBOEHMsI OUCLMIUIMHBL M BBINOJIHEHHS AOMALIHUX 3aJaHUN CTYACHTY
HEOOXOMMO  PEryJsipHO  3aHMMAaTbCi  CAMOCTOSITEIbHOW  paboToil:  ayAMTOpHOH U
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BHeaynuTopHOil. Ilepen BBIIONTHEHHEM [OMAIIHUX 33JaHWA CTYAEHT JOJDKEH MpopadoTaTth
COOTBETCTBYIOIIYI0 TEMY JICKIMOHHBIX 3aHSTH,

COOTBETCTBYIOIIMMHU TJIaBAMU PEKOMEHJOBAHHOH JINTEPATYPHI.
MeTtoanyeckue yka3zaHus [0 MOJATOTOBKE K KOHTPOJIBHOU paboTe
[Tpu moAroToBKE K KOHTPOJIBHOU paboTe HEOOXOAUMO MPOPadOTATh COOTBETCTBYIOIIYIO

TEMY B JICKITUOHHBIX SaHﬂTHﬁ, 3aHUMAasICh C KOHCIICKTOM J'IGKIII/Iﬁ n ri1aBaMu peKOMeH)IOBaHHOﬁ

JIMTCPATYPhI, BBIITOJHHUTH JOMAIITHEC 3aJaHHUC.

Jls Gosee TiryGOKOT0 3HAKOMCTBA C U3Y4a€MbIM KypCOM CTYI€HTY HEOOXOAUMO YUTATh

PEKOMEHYEMYIO HAYUHYIO JIUTEPATypy.
Meroandeckue yka3aHus 0 CaMOCTOSITEIbHO paboTe

3aHAMAsICh C KOHCIIEKTOM JIEKIIMH |

Ne Tun VYkazaHus
/Tl | 3aHATHS
Tewma 1. BBenenue B HelipoceTeBO€ MOJEIUPOBAHHE
1 I [MpopaboTate MaTepuan UCTOYHKKA [ 1] U3 cIMCKa OCHOBHOM JIMTEpaTypsl T41. 1
ctp.31-85
2 113 [IpopaboTtaTh MaTepuasl UCTOYHHWKA [ 1] U3 crIECKa OCHOBHOM JTUTEPATypPHI TIL. 1,
ctp.31-85
3 13 [TpopaboTars MaTepuai HCTOUYHHUKA [ 1] U3 CIIMCKAa OCHOBHOM JINTEPATYpPHI TII. 1,
ctp.31-85. Pa3zobpats 3amanwsi, IpeaHa3HAUCHHBIC TS PEIICHUS Ha MPAKTHIECKOM
3aHATHH.
Tema 2. [Ipouecchl 00yueHus
4 I [IpopaboTars MaTepuan UCTOUYHUKA [ 1] U3 CIIMCKAa OCHOBHOMW JIMTEPATYPHI IIL.2, CTP.
89-171
5 113 IIpopaboTars MaTepuan ucTouHrKa [1] U3 crircka OCHOBHOW JIMTEPATYPHI TIL.2, CTP.
89-171
BrInonHUTE U caTh nomamHee 3aganue Nel.
6 113 [IpopaboTars MaTepuan ucTouHrKa [1] U3 CrICKa OCHOBHOMW JIMTEPATYPHI IIL.2, CTP.
89-171
Pa3o0pats 3a1aHus, IpefHa3HAYCHHBIE I PEelIeHNs Ha TPaKTHISCKOM 3aHATHH.
Tewma 3. OgHOCTIONWHBIN TIEpCENTPOH
7 J [IpopaboTtars MaTepuan uctodHrka [1] U3 crircka OCHOBHOM JIUTEPATYyPHI T1.3, CTP.
172-219
8 113 [IpopaboTtars MaTepuan ucTo4HMKA [1] U3 crIHCKa OCHOBHOM JINTEPATYPHI TI1.3, CTP.
172-219
BrimonHuTe ¥ caaTh goMaliHee 3agadHue Ne2,
9 13 IMpopaboTats MaTepuan HCTOYHUKA [ 1] U3 CIIMCKA OCHOBHOM JTUTEPATYPHI TI1.3, CTP.

172-219

[Moctpouts B mporpamme MS Excel mozens 01HOCTOIHOTO MepcenTpoHa, MO3BOJISIOLIYIO
pemiath 3a1avy Knaccu(UKaluy JMHEHHO pa3IeIIMbIX MHOXKECTB

Tema 4. MHOTOCIONHBIN IEPCENTPOH

10 I [IpopaboTars MaTepuan ucToyHMKa [1] U3 crircka OCHOBHOM JINTEPATyPHI 1.4, CTp.
219-341

11 13 [IpopabGoTars MaTepuain HCTOUYHUKA [ 1] U3 CIIMCKAa OCHOBHOM JINTEPATyphI 1.4, CTp.
219-341
BreImoaHuTs 1 caath qoMairdee 3aganue No3,

12 113 Pazo0path 3a1aHus, NpeIHA3HAYCHHBIC [Tl PEIICHUS Ha MPAKTUYECKOM 3aHITHU
N3yuuth unrepdeiic mporpammbl Wolfram Mathematica

13 13 ITocTpouTh MOZETs MHOTOCIIOMHOTO TIepcenTpoHa B mporpamme Wolfram
Mathematica, mo3BoSOIIyI0 TPOTHO3UPOBATH 3HAUYEHHST YKOHOMHYIECKUX
nokasaresuen

14 | KP(KCP) | TloBTOpuTh MaTepual ucTOYHMKA [ 1] U3 crircka OCHOBHOM JIuTeparypsi ri.1-4

HOBTOpI/ITI) PEHICHNUEC TUNIOBBIX 3aJa4 NPAKTUICCKUX 3aHHTHﬁ, a TaK)KC€ JOMalllHHUX pa60T

Tema 5. Knacrepusanusi 00beKTOB C HCIIOJIb30BAaHUEM CAMOOPTaHU3YIOLIUXCS KapT
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Ne Tun Vka3anus
I/ | 3aHATHS

15 J [IpopaboTtarts MaTepuan ucTodHrKa [1] U3 crEicka OCHOBHOM JIUTEPaTyphI I11.9, CTp.
573-622

16 13 [IpopaboTars MaTepuan UCTOYHHUKA [ 1] U3 CIIECKa OCHOBHOM JIUTEPATyphI 1.9, CTp.
573-622
BrimosiHUTE U ciaTh qoMalrHee 3aganue Ned.,

17 13 [TocTpouTh CaMOOPraHU3yIOLIYIOCS KapTy, B y3J1aX KOTOPOH HAXOAATCS

HCKYCCTBEHHbIC HelipoHbl, B mporpamme Wolfram Mathematica, no3sosnsiroriyro
pelarh 3a1a4y KiIacCU()UKAIMKE MHOTOMEPHBIX 00BEKTOB.

6. YuyeOnasi iuTepaTypa M pecypcbl HHGOPMALMOHHO-TEJIEKOMMYHHKAIIHOHHOMH
cetn "UnTepHeT", BK/IIOUYAs epedeHb Y4eOHO-MeTOAUYECKOr0 odecreyeHust
JJIS1 CAMOCTOATEJIbHOM Pa0doThI 00y4aIOIIUXCH 10 M CHUIIHHE

6.1. OcHOBHas JITEpATYypA.

Caiimon XaiikuH. HelipoHHBIE ceTu: OIHBIN Kypc, 2-€ n3nanue. M3narensckuii 1oM
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. JlomoysiHUTENbHAS TUTEpATYpa.

Heiiponnsie cetu. Statistica Neural Networks. Metoonorus ¥ TeXHOJIOTHH COBPEMEHHOTO

aHanuza gaHubiX. M3n-Bo [N'opsyas Jlunusa — Tenexom, 2008.
http://hi-edu.ru/e-books/xbook716/01/borovikov.pdf

6.3. YueOHO-MeTOInYECKOe 00ECTICUeHHE CaMOCTOSATENBHOU padoThl. OTACIHHOTO
obecredeHus He TIPEyCMOTPEHO.

6.4. HopmaTuBHBIE TPaBOBBIC TOKYMEHTHI.
He npenycmotpeHnst

6.5. IaTepHeT-pecypchl.

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

6.6. VIHble NICTOYHUKH.
He npenycMmotpeHnst

7. MarepuajJbHO-TeXHHYECKAas 0a3a, HH(POPMAIHOHHbIE TEXHOJIOTHH,
NMPorpaMMHoe odecrnieyeHue U MH(POPMALMOHHBIE CIIPABOYHbIE CUCTEMBI

Jlnist ipoBeieHus 3aHATHI HEOOXOIUM KOMIBIOTEPHBIHN KJIACC, OCHAEHHBIN KOMIBIOTEpaAMHU 0T
yIpaBJIeHUEM OlepaloHHON cucteMoil Windows, ¢ JOCTYylIOM B MHTEPHET U YCTaHOBJIECHHBIM
NPUKIAJHBIM TporpaMMHbIM oOecniedenneM Wolfram Mathematica, Microsoft Office, Adobe
Reader. Aynmutopuu C JOCKOW, MEIOM WM MapKepamMu — JUIS JICKIMOHHBIX M YacTh
CEMUHApPCKHUX 3aHATUH.
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