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Annomayusa. Leavio uccredobanus abasemcs paspabomxka UHCMpPYMEHMAPUSL ONMUMUSAYUU NPOHOSUPOBAHU
UHHOBAYUOHHO20 pasBumus npeonpusmuil paduoa1ekmpoHHol npomviuiernocmu. C amoil 1evlo UcnoAb308anb Mermoob
IKOHOMUKO-MAMEMANULECKO20 MOOeAUPOBAHUA U AHAAU3A IKOHOMUHUeckoi uHpopmayuu. DPopmasusobana cmpyxmypa
npoeHo3a uxHoBayuonHoeo pasbumus npednpusmud. Ilocmpoena cucmema cOAAAHCUPOBAHHBIX NOKA3ATNEAET OUEHKU
crpamesudeckux yeset UHHOBAYUOHHO020 pPaASBUMUSL NPeONpUAmMULl ¢ UHOUKAMOpamu ux oocmusxenus. Paccmompen
Mexanusm onpedeseHus IKOHOMuUeckou dpdpexmubrocmu  Buedpenun pesysvmamob HUOKP 6 npousbodcmbo
PAadU03AeKMpPOHHOT NPOOYKYUU C YHemoM mexHoA0eUHeckux yuki08 ee paspabomxu. Ipedcmabaena cucmema odujux u
OucppeperyupoBannvix OeckpunmubHuixX 3KOHOMUKO-CIAMUCIIUYECKUX MoOesell hopMupoBaniis. 0aHHO20 NOKA3AMmeas
SKOHOMUHeckoll aghpexmubrocmu. Ipakmuueckas peasusayus pesysvmamob ucciedobanus, npedcmabienusix 6 0anHou
cmamve, no3Bosum noBuicums HayuHylo 000CHOBAHHOCb U  peasusyeMochs hpoeHo308 uxHoBayuonHoe pasbumue
npeonpusmuil paduodAeKmpoHHOTL NPOMbIULAEHHOCTIU.

KaroueBvie  caoBa:  npeonpusmue, unnoBayuonmoe pasbumue, npoeHosupoBarue, UHCIPYMEHMAPUI,
PAOUO0INEKIPOHHAS IPOMbIULAEHHOCHTD.

Abstract. The purpose of the study is to develop tools for optimizing the forecasting of innovative development of
enterprises in the radio electronic industry. To this end, the methods of economic-mathematical modeling and analysis of
economic information. The structure of the forecast of innovative development of enterprises is formalized. A system of
balanced indicators for assessing the strategic goals of innovative development of enterprises with indicators of their
achievement is developed. The mechanism for determining the economic efficiency of the introduction of R & D results into
the production of radio electronic products, taking into account the technological cycles of its development, is considered. A
system of general and differentiated descriptive economic and statistical models for the formation of this indicator of economic
efficiency is presented. Practical implementation of the research results presented in this article will make it possible to increase
the scientific validity and feasibility of forecasts, the innovative development of enterprises in the radio electronic industry.
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HwxeropoAckuii rocyaapcTBeHHbl# yHuBepcuteT M. H.U. AobaueBckoro

BeepeHue

MporHo3upoBaHWe UHHOBALUOHHOIO pa3BUTUA NPEANPUATUIA PAaAUOIAEKTPOHHOW NPOMbILLIAEHHOCTH (PIM)
- 3T0 €cNocob HayyHOro NPeABUAEHUS €ro BO3MOXKHbLIX COCTOSIHUI, GA3UPYOLIMIACA Ha yyeTe IKOHOMUYECKHUX
3aKoHOMepHocTeid. OHO 0CHOBbLIBAETCA HAa aHaAM3€e HayYHO-9KOHOMUYECKOW MHOOPMaLIMK, KOTOpas XapaKTepuayet
COCTOSIHUE W NEePCNEeKTUBLI MUHHOBALIMOHHOW AeATeAbHOCTU npeanpuatuii PAM. Lieabto AaHHOro npouecca ABAfeTcs
pa3paboTka runote3 U napaMeTpoOB UHHOBALMOHHOM AEATEALHOCTU NPEANPUATHIA [1].

BaxHenwen 0C06EHHOCTLIO NPOrHO3UPOBAHUA UHHOBALMOHHOTO pa3BUTUA npeanpuaTHin PII sBadetcs
BbICOKAsA HEONPEeAEAeHHOCTb U3MEHEHUA NOKa3aTeAeH, XapaKTepusylowux Oyaywee pa3BuTe WHHOBALMOHHOM
AEATEAbHOCTU BBUAY €€ CAOXHOCTU U BbICOKOW PUCKOBOCTU [2]. ITO 06YCAOBAEHO CAEAYHOLMMMU OCHOBHBLIMM
06cToATEALCTBAMM: HEAOCTAaTOYHOW AOCTOBEPHOCTbIO pa3pabaTbiBaeMblX MPOrHO30B; 3HAUUTEAbHOW CTENEHbHO
cyObekTMBMU3MaA B Npouecce NPOrHO3MpOBaHUA; YBEAMYEHUEM HEONPEAENEHHOCTU NpU pocTe TOpU30HTa
NporHo3upoBaHusa. Bropasi 0C06EHHOCTb NPOrHO3UPOBAHUA UHHOBALMOHHOW AEATEAbHOCTH npeanpusaTuin PN
3aKAHYaeTCcA B BAPUAaTMBHOCTH M aAbTEPHATUBHOCTU pa3pabatbiBaeMbix NporHo3o. [3].

9KOHOMHUKO-MaTeMaTHYECKH MHCTPYMEHTapuid ONTUMU3ALMKM NPOrHO3UPOBAHMA HMHHOBALMUOHHOIO
pa3BUTHA NPEANPHATHI PaAUOIAEKTPOHHOH NPOMBILLUAEHHOCTH

Pa3paboTKy AOATOCPOYHOFO NPOrHO3a WHHOBALMOHHOW AEATEABHOCTM NPEANPUATUIA PAAMOINEKTPOHHOM
NpoMbIAeHHOCTH (PII) MOXHO NPEACTaBUTb KaK pelleHue OOAbLIOW COBOKYMHOCTH B3aMMOCBA3AHHbIX MEXAY
coboii ynpaBAeHYECKMX 3aAay N0 NPOrHO3UPOBAHUID OTAEAbHbIX MOKa3aTened AAHHOM AesTenbHOCTH [4].
MHOXeCTBO BCEX BO3MOXHBLIX CTpaTerMuyecKux MPOrHo30B MHHOBALMOHHOW AEATEALHOCTH NpeAnpUATUiA
PaAMO3NEKTPOHHOW MPOMBILIAEHHOCTH (OTAEAbHBIX 3apay) S ABAAETCA 00beAUHEHUEM MHOXECTB, 06pa30BaHHbIX
TMUNaMK NPOrHO3upyeMbiX NoKa3atene (PUHAHCOBO-3KOHOMUUECKHUX, TPOU3BOACTBEHHDIX U Ap.):

S:SauSﬂu...uSw, (1)
rAeé S - YHUBEpCyM NpOrHO30B; Sa, Sﬁ U Sw - COOTBETCTBEHHO, NPOTrHO3bl ¢ -0, [ -T0 U @ -T0

TMNa nokasateAei; U - onepauus 06beAUHEHWS MHOXECTB.
®opmManbHO CTPYKTYpY A060ro NPorHo3a MOXHO 3anucaTtb B BUAE PaBEHCTBA, B NPABOW YacT KOTOPOro
HaXOAMTCS KOPTEX U3 ABYX KOMMOHEHT:
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def
s=(G,T), 2)
rae S - NporHo3 npou3BOAbHOrO BUAA; G - MHOXECTBO LeAeH AN NporHo3a S ; T - MHOXeCTBO
CPEeACTB AOCTHXEHHSA LeAer U3 MHoxecTBa G Ana nporHosa S.
MoctaHoBKa LeAM (MHAMKATOpa) MHHOBALMOHHOM AeATeabHOCTM npeanpuatua P3N copepxut B cebe ee
XEAAaeMbli pe3yAbTaT, KOTOpbIA AONKEH ObiTb AOCTUIHYT [5]. Kaxpas crpaterMyeckasn LeAb £ Xapakrepusyercs
HekoTopbiM Habopom U  katoueBbix paktopos ycnexa (KOY):

g (U={u}), 3)
rae g - ueab nporHoza S ; U - mHoxectBo KOY pna uem g U - Fbid KOY wewm g T -

MHOro3HayHoe oTobpaxeHue.

KOY u, €U u3mepserca npu nomolum Habopa KaroueBbix nokasatenei appextusHoctH KPI:
ur (K={k}), @

rae v - KOY uem g K - mHoxectso KPI paa uem Kk ; K, - ] -biii mHAMKatop KOY u; T' -

i
MHOro3HayHoe oTobpaxeHue.
KnoueBod nokasatenb  apdektuBHocT  k; € K oOpasoBaH napoi M3 ero  daktuueckoro

(nepBoHa4anbHOro) K. . M NPOrHO3HOTO K . 3HAYEHWM:

fact plan

k = {kfact ' kplan} ’ (5)

rae K - nokasateab KOY vuemm gcetpaterun S; k. . - dpaktnueckoe (6a30B0€) 3HaUEHHE KAHOUEBOTO

fact

nokasarens apdpektmeHocM K ; k - IPOTHO3HOE 3HAaUeHHUe KAOYEBOTO NoKa3aTens 3pHEKTUBHOCTU K .

plan

Aas nporHo3a, obrapatowiero Habopom G cTpaTerMueckux Lenei ¢ MHAuKaTopamu ux poctkenna K

MOXXHO NOCTPOUTL CUCTEMY COanaHCMpoBaHHbIX Nnoka3sateaei (BSC) [6]. OHM BbIYUCAAIOTCA CAeAYIOLLMM 06pa3om:

bsc=f (k" k,....k"), (6)
rae bsc - nokasarteab BSC; kfﬁ - i -bli MHAMKATOp AOCTWXEHMA e ( K; m:|K| ; K -

MHOXeCTBO CTpaTertyeckKkux Lenei; f - meToAMKa noacueTa nokasarteas bsc .

Mpu atom metopuka f nporHosa nokasatened NMOMUMO Habopa WHAMKATOPOB AOCTHXEHUA LieAeW

Ky = {kf“} , TAe K. € K | moxeT Takxe UCNOAb30BaThb HEKOTOPbIE APYrUe MoKasaTteA, Hanpumep, BECOBblE

Koadppuuuentol W = {Wi }, paccuuTbiBaeMble aHaAUTHUECKH, IKCMEPTHBIM CNOCOOOM AW NOAYYaEMblE KAKUM-TO
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Apyrum obpasom. Takum obpa3om, metopuka f MoOXeT BKAOuaThb B cebf pacuer CpeAHero B3BELIEHHOrO,

CPeAHero reoMeTpMyecKoro AU UCNOAb30BaHUE APYroi GYHKLMK arperupoBaHus.

Bbi60p NnporHo3a MHHHOBALMOHHOM| AeATEALHOCTH NpeAnpuATUHii P ocyliecTBAAETCA Ha 0CHOBAHWUU OLLEHOK
ee NnoTeHLuana U TeKyLero coctoaHus. IoMUMOo noTeHLMana UMEKT 3HaYeHWe PUCKW MHHOBALMOHHOTO pa3BUTUA B
nporHo3upyemom nepuope [7]. Mo mepe AeTanM3auuMu NporHo3a cTpaTterMyeckue LUeAM WHHOBALUOHHOW
AEATEAbHOCTU KOHBEPTUPYIOTCA B 3aAauM, a 3aTeM KaXpad 3ajauya CTaHOBUTCA MHHOBALMOHHBLIM MPOEKTOM, C
KOTOPbIM CBAI3aHbl OonpeAeAeHHbIH Habop puckoB R . Takum 06pa3om, AAS KaXKAOM LeAM £ MOXET ObiTb 3apaHa
onpeAeAeHHas BEPOATHOCTb P AOCTUXXEHUA 3TOW LLeAU:

P=1-R =1->Q-Z, )
i=1

rAe P - BEPOATHOCTb AOCTWKEHHMA LeAi £ R - MHTerpaAbHbI PUCK AOCTUXEHHUSA Lea & Q. - cTeneHb
(uav Benvumna nocaepcteui) £ro pucka, Q. <[0,1]; Z; - onacHocTb (MAM BEPOATHOCTb HACTYNAEHUS) £TO PUCKA,
Z, <[01].

YuutbiBas pesyAbTathl doOpManM3aLMKM paccMaTpuBaemoro npouecca B AaAbHEWLLEN nepcnekTuee
BO3MOXHa pa3paboTka METOAOAOTUM PUHATUA CTPATErMUECKUX NPOTHO3HbLIX PELIEHWH HAa 0CHOBAHWUK 3KOHOMMKO-
MaTeMaTUYeCKOW MOAEAU U BCOMOTraTeAbHbIX HHCTPYMEHTAAbHbIX CPEACTB.

BaxHeiwel 3apayeil COBEPLUEHCTBOBAHMA MWHCTPYMEHTApUS CPEAHECPOYHOr0 U AOATOCPOYHOrO
NPOrH03UPOBaHUA UHHOBALIMOHHOW AEATEALHOCTU NPEANPHUATUIA PAAUO3AEKTPOHHOW NPOMBILIAEHHOCTH ABASETCA
paspabotka MOAEAEe M AATOPUTMOB ONMpPEAEAEHUS 3KOHOMUUYECKOW 3(DEKTUBHOCTU BHEAPEHUA PE3YAbTATOB
HUOKP B npouM3BOACTBO PaAMO3NEKTPOHHOW NpPOAYKUMK [8]. HepelueHHOCTb AaHHOH npobaembl 06bACHAETCA
TPYAHOCTAAMM METOAOAOTMUYECKOr0 XapakTepa, Bbi3BaHHbIMWU BEPOATHOCTHbIM XapaktepoMm pe3yabtatoB HUOKP.
Pa3AnyHbIe BUALI HHHOBALMOHHOM| AEATEABHOCTU TECHO CBA3aHbI MEXAY C060# U C TPYAOM NOAAAHOTCA BLIYAEHEHUHD
[9]. Moatomy oOLEHKA AOAM KaXAOr0 U3 HMX B CO3AAHMUW WHHOBALMOHHOW PAAUOINEKTPOHHOU MPOAYKLUM
ype3BblYaitHO 3aTpyAHUTEAbHA. [IpUMEHsieMble B HacTofLLEe Bpema MeToAbl aHaau3a adppektuBHoct HUOKP He
NO3BOAAIOT B NOAHOW Mepe OLEHUTb Pe3yAbTaTbl IKOHOMUYECKOH 3OPEKTUBHOCTH NOAHBIX TEXHOAOTUYECKUX LIUKAOB
«nccAepoBaHWe-paspaboTka-BHeapeHue pesynbtatoB HUOKP B npousBoactBo». Tak, Hanpumep, yBeAMUYEHHE
06beMOB NpPOM3BOACTBA M poOCTa NPOU3BOAMTEABHOCTM TpyAa B OCHOBHOM omnpeaeAsietcs 3$QeKTUBHbLIM
UCNOAb30BAaHWEM AKTUBHOM Y4acTW OCHOBHbIX NPOM3BOACTBEHHbLIX pOHAOB, 6€3 yyeTa pesyAbTaTOB NPOBOAUMBIX
HWOKP, BHeapeHHbIX B npou3BoACTBO [10]. Kpome TOro, npu oueHKe 3KOHOMUYECKOR 3P PEKTUBHOCTU BHEAPEHUSA
pe3yabtaToB HUHOKP B npoMbilIAEHHOE NTPOU3BOACTBO CAEAYET 06A3aTEAbHO YUUTLIBATL GAKTOP BPEMEHH, a TaKKe
CAOXXHOCTb:

- KOMNAEKCHOW OLEHKH 3G PEKTUBHOCTU BHeApeHUs pe3yabTatoB HUOKP B NpoU3BOACTBO;

- arperMpoBaHua nokasatened 3GPeKTUBHOCTU 3aTpaT Ha KoHKpeTHble HUOKP c¢ wueabio noayyeHus
3KOHOMMYECKME MCCNEAOBAHUA U PASPABOTKM Ne7-2018
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006006LLeHHbIX UTOrOBbLIX NOKa3aTeaer apdekTuBHOCTU 3aTpaT Ha HUOKP B uenom;

- CONOCTaBUTEAbHOW AUdDEpPEeHUUPOBAHHOW OLLEHKU OCHOBOMOAAratoLMX KOMNOHEHTOB 3 PEKTUBHOCTU
(pe3ynbTaTa M 3aTpar, 06YCAOBMBILMX €r0 MOAYYEHHE) TEXHOAOTMUECKOTO LMKAA «UCCAEAOBaHUe-paspaboTka-
NPOU3BOACTBO»;

- BblYAEHEHHUA U3 KOMNAEKCHOr0 B3aMMOCBA3aHHOIro NpOM3BOACTBA 3aTtpart u pesyabtatoB HUOKP no ero
OTAEAbHbIM TEXHOAOrMUECKWM HanpaBAeHUAM U T.A. [11].

JKoHOMHUYecKas IPPEKTUBHOCTb BHeapeHUsi pe3yabtatoB HUOKP B npon3BOACTBO paAHMOINEKTPOHHOM
NPOAYKLMMU XapaKTepu3yeTca OTHOLIEHWEM IKOHOMUYECKOTO pe3yAbTaTa K 3aTpatam, 00yCAOBUBLLUM €10 NOAyYUEHUe
B NpoLiecce 0CyLLECTBAEHUA TEXHONOTMYECKOTO LIUKAA «MCCAeAOBaHUE-pa3paboTka-BHeppeHue pe3yastatoB HUOKP
B NPOM3BOACTBO». B KauecTBe 3KOHOMMUECKUX pe3yAbTaToB NPU 3TOM paccMaTpUBalOTCA: POCT NPOU3BOACTBA
NPOAYKLUU; NOBLILIEHWE NPOU3BOAUTEALHOCTU TPYAQ; YBEAUUEHHE NPUOBIAM; NOBbLILIEHWE KOHKYPEHTOCTOCOOHOCTH
C03AaBaeMOM NPOAYKLUM U AD.

Urobbl popMann3oBaTth pelieHe AaHHOM 3aAauu NPUMEM B KauecTBe pesyabTaTa MX NPOBEAEHUS pOCT
NPOU3BOACTBA UHHOBALMOHHOM NPOAYKUMU. TaK KaK aTanbl TEXHOAOTMYECKOTO LIMKAA «<UCCAEAOBaHUEe-pa3paboTKa-
BHeApeHHue pe3syabtaTtoB HUOKP B npoM3BOACTBO» BBINOAHAKOTCA NPU peaAv3aliu CPEAHECPOUHbLIX NMPOEKTOB B
TEYeHUe HECKOAbKUX AeT, TO B LeAax obecneyeHuss CONOCTaBUMOCTM M NPaBOMEPHOCTH CYMMMUPOBAHMA
COOTBETCTBYHOLLMX FOAOBbIX 06bEMOB MHHOBALMOHHOW NPOAYKLMM MAM 3aTpaT, UX CTOMMOCTHAA OLEHKA AONKHA
NPOM3BOAUTLCA B CONOCTaBUMBIX LieHaX (AEHCTBYHOLLMX LieHaX ONPEAEAEeHHOro roaa) [12].

MoAHbIV TEXHONOTMYECKMI LIUKA BKAOYAET 3 OCHOBHbIX aTana: uccaeposanue (HUP), paspabotky (OKP) u
BHeapeHue pesyabtatoB HUOKP B npoussoactBo (M1). Mpu atom 3tanbl «McCAepAOBaHUE» U «pa3paboTka»

XapaKTepu3yloTcA COOTBETCTBYIOLMMM CYMMapHbLIMW 3aTpataMM Ha WX OCYLIECTBAEHWe ZZTch "
Z ZTokr_1c - I1an npou3ssoAcTBo (I) BkAtouaeT B cebs cymmapHbie 3aTpathl Ha ero ocylwecTBAeHHe ( z ZTop 1c

) ¥ NOAYYEHHbIH B pe3yAbTaTe 3TOro CyMMapHbii 06bem BHEAPEHHOW MHHOBALMOHHOW NPOAYKLMUM (ZIPR ).

3atpartbl Ha BHeapeHue pe3yabtatoB HUOKP B npousBoactBo (ZT,, ) BKAIOHAIOT CAEAYIOLIME BUABI 3aTPaT Ha

OpraHu3aLuio M 0CBOEHWE NPOU3BOACTBA UHBECTULMOHHOW NPOAYKLMU NO pe3yAbTaTaM 3akoHYeHHbIX HUOKP: Ha
TEXHOAOTMYECKYI0 MOArOTOBKY NPOU3BOACTBA; HA TEXHUUYECKOE NEepeBOOPYXEHUE AEUCTBYHOLIMX MOLLHOCTEHW; Ha
0CBOEHMe BbliNyCKa HHHOBALMOHHOW NPOAYKLWH; Ha €€ PbIHOYHOE BHEAPEHUE U T.A.

C yueToMm HepaBHOMEPHOIo $paKTHUYEeCKOro pacnpeAeAeHUsA roA0BbIX 3aTpaT Ha 0CYyLLEeCTBAEHHE OTAEAbHbIX
3TanoB U Pe3yAbTaTOB TEXHOAOrMYECKOIo LMKAA NPUMEM CAEAYHOLLME OPUEHTUPOBOYHLIE YPOBHU (KO3GOULUEHTDI
«KP», B %) UX 0CYyLLECTBAEHUA B NepBbli (AF1) U BTOPOW (AF2) ropb:

a) no 3arparam Ha nposepeHue HUP uam OKP. Bo BTOpoM roay OHM YBEAWUMBAKOTCA MO CPABHEHUIO C
nepBbLIM FOAOM, 4TO 06bACHAETCA He06X0AMMOCTbLIO 3aBepLlueHusa Havyatbix HUP uau OKP, 1o ectb AR > AF1. B cymme
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KF v KR no Bcem HAP uau OKP, BbINOAHABLUMMCA B ONPEeAEAEHHOM FOAY N0 BCEM TEXHOAOrMYECKUM LUKAAM,
coctaBaatoT 100%: AF+ KR=100%. Mpu 3TOM COOTHOLLEHUE BEAUUUH AF1 U AF> MOXET NEPUOANYECKH MEHATLCS;

6) no 3aTpatam Ha NpoU3BOACTBO. B nepBbIii rop 0HU cocTaBAAW 06b1YHO 70% (AF1=70%), a BO BTOPOIA roA
- 30% (AF=30%) 06wwux Z7g;r, OCYLLECTBAABLUMXCS TEXHONOTMUECKUX LIUKNAOB, YTO 0OBACHAETCA COOTBETCTBYIOLLEH
cneuMdUKOn roAOBbIX 3aTPaT Ha OpPraHM3aLmMI0 U 0CBOEHWE NPOU3BOACTBA MUHHOBALMOHHOW NPOAYKLMH;

B) no ob6bemaM WHHOBALMOHHOW NPOAYKUUM, BHEAPEHHOW NO pe3yabTataMm 3aBeplueHHbix HUOKP
TEXHOAOTMYECKUX LUKAOB. C yueToM roAOBbLIX YPOBHEN OCBOEHMA NPOM3BOACTBEHHBLIX MOLLHOCTEW MO BbINYCKY
WHHOBALMOHHOM NPOAYKLMHK, 06bEM KOTOPOW B nepBbii rop ocBoeHust paBeH 30% (AF1=30%), a BO BTOPOW roA -
70% (AF=70%) ropoBbIX 06bEMOB 0CBOEHUSA UHHOBALIMOHHOM| NPOAYKLIMM.

Takum 06pa3om, 3KOHOMMUYecKas 3PeKTUBHOCTb BHeppeHus pesyabtatoB HUOKP B npou3BoACTBO
WHHOBALMOHHOM NPOAYKUMH (EFr) XapaKTepU3yeT OTHOLLEHHE CYMMApPHOro 06beMa BHEAPEHHOW MHHOBALIMOHHOW

NPOAYKLUHN z IPRTC K CyMMapHbIM 3aTpaTtaM Ha OCYLL,EeCTBAEHUE COOTBETCTBYHOLLLEN0 NOAHOIO TEXHOAOTUYECKOT0

LLMKAQ «UCCAeAOBaHUE-pa3paboTka-BHeApeHUe pe3yasbtaTtoB HUOKP B npou3BoACTBO» (Z ZT.):

EFc =D IPR /) 7T, (8)

NpUMEHUTENBHO K ABYXTOAOBOW NPOAONKUTEABHOCTH OTAEAbHBIX 3Tan0B TEXHOAOrMUYECKUX LIMKAOB, KOTOpas
npucywLa cpeAHeCpOUHbIM NpoekTaM GopMyAa (8) NpUMET BUA:

2 6
EFc =D IPR / D 7T 9)
1 1

me 32T =3 NIR+ > OKR + S 0IP (10)
1 1 1 1

YucreHHOE 3HAueHUe nokasatena EFrc onpepensieT CyMMapHbii 00beM WHHOBALUMOHHOW NPOAYKLUM,
BHEAPEHHOW B MNPOM3BOACTBO MO pe3yAbTaTaM 3aBeplueHHblx HUOKP paccmatpuBaemoro noAHOro
TEXHOAOTMUYECKOTO LiMKAA, MPUXOAALLMIACA Ha 1 pyb. cyMMapHbIX 3aTpaT Ha 0CYyLLECTBAEHWE 3TOT0 LMKAA. B Hawem
cAyyae nokasatenb £Frc ABAAETCA YAEAbHbIM MOKa3aTeAeM 3KOHOMMUYECKOW 3OPEKTUBHOCTU BHEAPEHUA B
NPOU3BOACTBO MHHOBALMOHHOW NPOAYKLMM, pa3paboTtaHHoi no BbinoAHeHHbIM HUOKP paHHOro TEXHOAOrMYECKOTO
LMKAA. AATOPUTM onpeAereHUs paKTUYECKUX Noka3atened EFrc NPUMEHUTEABHO K MOAHBIM TEXHOAOTMUYECKUM
UuMKAaM, chepylowmi. Ha nepsom atane npoBoautca cbop, cuctematusauus, yrouHeHue U 0006uwieHUe
Heo6X0AUMOW UCXOAHON MHPOpMaLmMK. C yueTom 3HAUMMOCTH NoKa3aTend EFrg, peub UAET 0 COOTBETCTBYIOLLEH
MHPOpPMALUN NO OCHOBHLIM IKOHOMMUUYECKMM XapaKTepUCTUKaM ¢aKTUUeCKOro HayyHO-NpOU3BOACTBEHHOIO
pa3BuTHA C BbIAEAEHUEM KOAMYECTBEHHbIX M KAY€CTBEHHbIX XapaKTePUCTUK ITOr0 Pa3BUTHA.

Ha Btopom a3tane paspabatbiBaloTci CUCTEMbl 00WMX U AUPOEPEHLMPOBAHHBIX AECKPUNTUBHDBIX
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3KOHOMMKO-CTaTUCTUUECKUX MoAaened (ACM) peilcTBylowiero mexaHusma GpopMUpOBaHUA Nokasatens £Ffre. B
AaAbHEHLLEM NPOBOAUTCA pacueT paKTUUECKUX NoKa3aTene E£Frc NOAHBIX TEXHOAOTMUECKUX LLUKAOB. B 3aKAoueHUM
NPOBOAMTCA COMOCTABUTEAbHbIA aHAaAM3 MOAYYEHHbIX (AKTUUECKUX MNoKasateneW EFre C  BblpaboTKoO#
COOTBETCTBYIOLUMX PEKOMEHAALMIA U NPEANOKEHUIA. B LeAasx obecneueHuss cONOCTaBUMOCTU Pa3HOBPEMEHHbIX
3aTpaT U pe3yAbTaToB B NpoLecce NPOrHo3MpoBaHWA MHHOBALMOHHON AeATeAbHOCTH npeanpuatuid PIM, Bce
CTOMMOCTHbIE FOAOBbIE NOKa3aTeAu Pa3AMUHbIX AET YKa3blBalOTCA B CONOCTaBUMbIX LieHaX (B AEHCTBYHOLUMX LieHax
onpeAeAeHHOro roaa) C yyeToM BPEMEHHOr0 Aara (ToyHee - roAOBbIX A€AATOPOB LEH HA WHHOBALMOHHYIO
npoaykumio ¥ HUOKP) [13].
C yueTom npuUBEAEHHDIX BbiLLe CTPYKTYPHLIX popMyA (8), (9), (10) 3HaueHue nokasatens £FrcpaBHO:

EFTC = ZRTC/ZZTTC ’ (11)

rAe ZRTC - 06U IKOHOMUUECKHH pe3yAbTaT BbIMOAHEHHOTO TEXHOAOTMYECKOI0 LIUKAQ; ZZTTC

061Kt 06bEM 0CBOEHHOTO BbINYCKAa UHHOBALMOHHOW NPOAYKLMM, pa3pabotaHHom no 3aBepweHHbIM HUOKP, py6.

D R =D IPR, (12)

rae ZZTTC - 00LwMe 3aTpaThbl Ha BbINOAHEHUE TEXHOAOTMUYECKOTO LMKAA, PYO.

ZZTTC = ZZTNIOKR + ZZTom (13)
rae Z ZT ok - 00wWue 3atpatbl Ha HUOKP, py6.
ZZTNIOKR = ZZTNIR + ZZTOKR (14)

rae ZZTNIR U ZZTOKR - 061wue 3atpatbl Ha HUP 1 OKP, co0TBETCTBEHHO, PYO.; ZZTO,P - 061wwume

3aTpaTbl Ha OpraHU3aLUMI0 U 0CBOEHME NPOU3BOACTBA MHHOBALMOHHOW NPOAYKLMM NO pe3yAbTaTaM 3aKOHYEHHbIX
HUOKP, py6.
basoBaa ¢opmyna (11) ¢ yueTom KOHKpeTu3upyowmux ee popmya (12), (13), (14) npumer caeAytoLLMi

EFc =2 IPR /(D ZT e + D ZTon + 2 2Ty )TC, (15)

rae ZT,, - 3aTpaTbl Ha OPraHW3aLMi0 U OCBOEHWE NPOM3BOACTBA MHHOBALMOHHOW MPOAYKLMK MO

pa3BepHYTbIK BUA:

pe3yabTatam 3akoHYeHHbIX HUOKP.

Kpome TOro, Ha OCHOBe COOTBETCTBYIOLLEr0 aHaAM3a, AN NOKa3aTeAed NepBOro U BTOPOro roAOB
OCYLLECTBAEHUSI KOHKPETHLIX 3TanoB TEXHOAOTMYECKOI0 LIMKAA BBOAATCA FOAOBLIE OPUEHTMPOBOYHLIE YPOBHU UX
ocywecTBAeHUA (K03 dHULMeHTbl AF1u AF COOTBETCTBEHHO). AAA BCEX TEXHOAOTMUECKUX LLUKAOB CAEAYET:
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22: IPR,. = KF, - IPR, + KF, - IPR, (16)
C yuetom atoro, popmyaa (112) NPUMET CACAYHOLUUIA BUA:

ZZZRTC = KK - IPR, + KF, - IPR, (17)
Moka3satean 061wmx 3aTpat nolaTanaM TEXHOAOTMYECKMX LIUKAOB PaBHbI:

ZZ:ZTN,R = KF - NIR, + KF, - NIR, (18)

.

> ZTyw = KF,-OKR, + KF, - OKR, (19)

12

D ZTp =KF, - ZTgp, + KF, - ZTg 0, (20)

1
C yuetom dopmya (18), (19), (20) u (14) dopmyaa (13) npumeT CACAYIOLLUIA BUA:

2
> ZT,. = KF,-NIR, + KF, - NIR, + KF, -OKR, +
1

(21)
+KF, -OKR, + KF, - ZT, o, + KF, - ZT 6,
C yuetom popmyabl (21) popmyay (15) MOXXHO NpeACTaBUTL B CACAYIOLLEM BUAE:
2 2
EFTC = ZRTC/ZZTTC =
1 1 22)

KF, - IPR, +KF, - IPR,
KF, - NIR, + KF, - NIR, + KF, -OKR, + KF, -OKR, + KF, - ZT, . , + KF, - ZT. 5.,

UcnoAb3oBaHWe npeararaemMoro MHcTpymeHtapus (8)-(22) no3BoAsieT ONpeAeAUTb 3KOHOMMUECKYHO

apdektuBHoCTU (£EFr) BHeppenua pesyabTatoB HUOKP B npou3BOACTBO paAMO3INEKTPOHHOW MPOAYKLWM MpPH
pa3paboTke cpeAHECPOYHBIX NPOTrHO30B MHHOBALIMOHHOMW AEATEABHOCTU NpeanpuaTUi PIM.

Tak Kak B paAMO3AEKTPOHHOW NpOMbILIAEHHOCTH pe3yAbTatbl HAOKP BHeApAKOTCA B X0A€ peaAu3auuu
AMTEAbHbIX MHHOBALMOHHBIX LMKAOB, TO LEAeCO00pasHbl, NpW peLIeHWH paccMaTpuBaeMon 3apauu
NPUMEHUTEALHO K CTpaTeruyeckomy nporHo3MpoBaHuUIO, CAECAYIOLLME AOMYLLEHUS U UCXOAHBIE AaHHbIE (KOTOpble,
€CTECTBEHHO, MOTYT MEHATLCA):

- YCpeAHEHHan AAMTEABLHOCTb 3TanoB TEXHOAOTMUECKOro uukaa caepytowasn: HUP - 2 ropa; OKP - 2 ropa;
BHeApeHue pe3syabtatoB HUOKP B npoM3BOACTBO - 2 r0AQ;
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- B KQXAbIi TEXHOAOTUYECKUI LIUKA BXOAUT COOTBETCTBYHOLWLAA BpeMeHHana rpynna HUOKP ¢ opuHakoBbIMK
CpOKamK CBOEro Hayana U OKOHYaHHUS;

- pe3yAbTaTOM BbIMOAHEHWA TEXHOAOTUUECKOTO LIMKAA ABASIETCA 0CBOEHUE NPOU3BOACTBA MHHOBALMOHHOM
NpoAyKuuu no 3aeepweHHbiM HAOKP. Mpu atom, ¢ yueToM ropoBbiIX YpOBHEH OCBOEHUA NPOU3BOACTBEHHbIX
MOLLHOCTEN NO BbINYCKY UHHOBALMOHHOW npoayKuuu, UM1=30% u UM2=70% ropoBbix 06beMOB AQHHOW NPOAYKLUK
B NepBbli U BTOPOX rOAbI 0CBOEHUAI NPOU3BOACTBA UHHOBALMOHHOMW MPOAYKLIMHU, COOTBETCTBEHHO.

Aanee BBepeM caepyloiMe 0003HAYEHUA AN TOAOB NMPUMEHUTEABHO K Pa3AMYHOW ANMTEABHOCTH
OCYLLECTBAEHUA MOAHOIO TEXHOAOTMYECKOT0 LMKAQ:

- rop OKOHYaHUA TEXHOAOTMYECKOTO LIMKAA (TOA 3aBepLUEHU OCBOEHUA NPOM3BOACTBA MHHOBALMOHHOWM
NpOAYKUUH, pa3paboTaHHoi no 3akoHueHHbIM HUOKP);

(- 4) - rop Hayana TEXHOAOTMYECKOTO LIMKAA C ANMTEABHOCTBIO 5 AeT;

(¢- 5) - roa Hayana TEXHOAOTMUECKOTO LIMKAA C AAMTEABHOCTLIO 6 AET;

(¢- 6) - roa Hayana TEXHOAOTMUECKOTO LIMKAA C AAMTEABHOCTBIO 7 AET U T.A.

MpeANOAOKMM, YTO AAMTEABHOCTb MOAHOIO TEXHOAOTMYECKOro LMKAA paBHa 6 ropam. llocaepoBaTenbHOe
0603HaueHUe roA0B OCYLLECTBAEHUSA 3TOr0 TEXHOAOTMUECKOTO LIMKAA CAEAYIOLLEe: NepBbId roA (£- 5), BTopoi roa (£
-4), wectoi rop (roA OKOHYAHMA TEXHOAOTMUECKOTO LMKAA) (). C yuyeTom npUHATBIX 0003HAYEHMH TOAOB
OCYLLLECTBAEHUSA TEXHOAOTUUECKOTO LIUKAQ CAEAYET:

KF - IPR =(KF - IPR), ,, (23)
KF, - IPR, = (KF, - IPR), (24)
C yuetom popmya (23), (24) dopmyaa (17) npumeT BUA:
2 t
D Re=D Re= Ric,., * R, = (KR - IPR) .y +(KF, - IPR) ), (25)
1 t-1
Moka3sateau 3aTpar 3TanoB TEXHOAOTMUECKOTO LIMKAA MO FOAAM UX OCYLLECTBAEHUA NpeACTaBAEHbl B BUAE:
KF, - NIR, = (KF, - NIR)(t_S) , py6.; KF, - NIR, = (KF, - NIR)(t_4) , pyo.;
KF, - NIR, = (KF, - NIR)(H) , pyé.; KF, - OKR, = (KF, -OKR)(H) , py6.;

KR - ZTgp, = (KR - ZTgp) oy, PY6s KF, - ZT50 , = (KF, - ZTg0) ) C yuetom GopmanusoBanHbix

nokasateAeii 3aTpat 3TanoB TEXHOAOTHYECKOT0 LMKAa Gpopmyaa (20) npUMeET BUA:

2 t
ZZTTC = ZZTTC = (KR -NIR)_g) + (KF, - NIR)_) (KF, - OKR) ;) + (26)
1 t-1

+(KF, 'OKR)(FZ) +(KF; - ZTOIP)(t—l) +(KF, - ZTOIP)(t)

C yuetoM hpopmya (25) 1 (26) popmyay (22) MOXXHO NPEACTaBUTL B CACAYIOLLLEM BUAE:

3KOHOMMWYECKWUE UCC/TIEAOBAHUA U PASPABOTKIN Ne7-2018


https://creativecommons.org/licenses/by/4.0/deed.ru|

HOO «MpodeccroHanbHan Hayka» ncnonbsyet Creative Commons Attribution (CC BY 4.0): avueH3unio Ha onybAnKoBaHHbIe maTepuansi -
https://creativecommons.org/licenses/by/4.0/deed.ru |

2 2 t t
EFTC = ZRTC / Z ZTTC = ZRTC ZZTTC =
1 1 t-1 t-5
(KF,- IPR)(H) +(KF,- IPR)(U
(KF1' NIR)(t—S) + (KFz ' NIR)(t—4)(KF1 ’ OKR)(t-3) + (KFz 'OKR)(t-z) + (KF1 ) ZTOIP)(t—l) + (KFz 'ZTOIP)(t)

dopmyna (27) aBAAETCA KOMMAEKCHOM WUTOroBOM AUPGEpPEeHUUPOBAHHOK AECKPUNTUBHOW 3IKOHOMMKO-

(27)

CTaTUCTUUECKOW MOAEAblD, KOTOPYI0 MOXHO WCMOAb30BaTb AAA pacueTa Mnoka3aTeAed 3KOHOMMUYECKOM
3pdeKTMBHOCTU BHeppeHus pe3yabtatoB HUOKP B paAMO3AEKTPOHHOE NPOM3BOACTBO NpU pa3paboTtke
AOATOCPOYHbIX MPOrHO30B Pa3BUTUAA UHHOBALMOHHOW AeATEAbHOCTH npeAnpuaThiA PIM [14].

BhiBoAbI

BBUAY pocTa uMcAa ynpaBA€HUECKMX 3aAaY, pewaemMblX B Npouecce NPOrHO3MpoBaHMA MHHOBALMOHHOWM
AeATenbHOCTM npeaAnpuatMid P3N M ycuneHus ee AMHamKM3Ma, B Hacroslwee Bpemsi pa3pabotka nporHo3os
CTaHOBMUTCA BCe HOAee CAOXKHOM HayYHO-NPaKTUYECKOH 3apaueid. [pu ee pelneHUH HeoHX0AMMO CTPYKTYPUPOBATH U
npoBepuTb UHGOPMALMI0 00 UHHOBALMOHHOW AEATEALHOCTU NPEANPUATUI; OLEHUTL U COMOCTABUTb BO3MOXHbIE
MeTOAbI NPOrHo3upoBaHuA. B npouecce NporHo3MpoBaHUA WHHOBALMOHHOW AEATEALHOCTU MPUMEHAIOTCA Kak
UHTYUTUBHbIE, TaK U GOpPMarU30BaHHbIe METOAbI. [p1 NPOrHO3UPOBAHWK LLMPOKOE PAcnpoCTPAHEHHUE NOAYYMAU
CUCTEMHbIA aHAAM3 M CUHTE3, METOAbl 3KCNEpPTHbIX OLEHOK: CueHapueB, NMOCTPOEHUAI «pepeBa LeAeh» W
MOPHOAOrHYECKOr0 aHaAM3a, IKCTPaNoAALUM, ONTUMU3ALUK, GAKTOPHbIE U UMUTALMOHHbIE MOAEAH, CUCTEMA
YKPYNHEHHbIX 6anaHCOBbIX pacyeToB.

MacwrabHoe pacnpocTpaHeHu e B yNpaBAeHWM UHHOBALMOHHOM AEATEAbHOCTbIO NpeanpuaTiid PN noayunan
3KCNePTHbIE METOALI TPOrHO3UPOBAHMUA, KOTOPbIE CBA3aHbl CO cHOPOM, cucTeMaTU3aLMel U 06paboTKON pa3AMUHbIX
3KCNEPTHbIX OLEHOK. OAHAKO CyLLECTBYIOT OrPaHUYEHUA UX UCMOAb30BaHUA BBUAY O0AbLLIOTO CYOLEKTMBM3MA M
HEAOCTaTOYHOW HayyHOM 000CHOBAHHOCTM MOAYYaeMbIX C UX MOMOLLbLIO NPOrHO30B [15]. Mo3ToMy BaXHEHLWUM
HanpaBA€HUEM COBEPLLUEHCTBOBAHWA WHCTPYMEHTapuAa MNPOrHO3UPOBaHUA WHHOBALMOHHOW AEATEALHOCTH
npeanpusaTuii PIMN ABAseTcA, ¢ Halen TOUKK 3peHUs, pa3paboTka COOTBETCTBYHOLLMX 3IKOHOMUKO-MaTEMATUYECKUX
MOAEAEeH U aArOPUTMOB peLIeHUs ynpaBAeHYECKUX 3apay B NpoLecce NPOrHo3upoBaHUs. Bo3MOXHbIA BapuaHT
peleHna AaHHOW NPobAeMbl NPeACTaBAEH B AAHHOM CTaTbe.
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YAK 334.784

MocKoBKUH B. M., Kasnumupy dpuHenty, MuwennH B. KO. Knactepmnsauna
YY4aCTHMKOB CUCTEMbI B3aMMHOM TOProBAM Ha OCHOBE CNeKTPa

CUMMETPUYHOM MaTPULbl UHAHCOBBIX MOTOKOB
Clustering of participants of the mutual trade system on the basis of the spectrum of symmetric matrix of financial
flows

MockoBkuH B. M., Kasumupy 3puHenty, Muuenun B. 10.
MockoBkuH Brapumup MuxaiinoBuu, AOKTOp reorpaduyeckux Hayk, npodeccop kadeapbl MMPOBO 3IKOHOMMUKK
BeAropoAckoro rocyAapCTBEHHOI0 HaLMOHaALHOTO MCCAEAOBATEALCKOIO YHUBEPCUTETA
Kasumupy dpuHeATy, BbINyCKHUK acnMpaHTypbl N0 Kageape 3SKOHOMUKW U MOAEAMPOBAHUSA POU3BOACTBEHHBIX TP OLLECCOB
Bearopoackoro rocyAapCTBEHHOI0 HaLMOHaALHOTO MCCAEAOBATEALCKOTO YHUBEPCUTETA
MuweHnuH Brapucnas KO0pbeBuy, accucTeHT Kadpeapbl MHGOPMALMOHHLIX U POOOTOTEXHUYECKUX CUCTEM Bearopoackoro
rocyAapcTBEHHOr0 HaLMOHAALHOTO UCCAEAOBATEAbCKOrO YHUBEPCUTETA

Moskovkin V.M., Kazimir Erineltu, Mishenin V. Yu.
Moskovkin Vladimir Mikhailovich, Doctor of Geographical Sciences, Professor of the Department of World Economy,
Belgorod State National Research University
Casimir Erineltu, graduate of the postgraduate course in the Department of Economics and Modeling of Production
Processes, Belgorod State National Research University
Mishenin Vladislav, Assistant, Chair of Information and Robotic Systems, Belgorod State National Research University

Annomanus: Ipediaeaemcs npobodums kiacmepusayuio CUMMEMPUYHBIX MAmMpuy B3aumHotl mopeobau ¢
nomoubto pacuema cnekmpa smux mampuy. Cobcmbennvie wucia makux mampuy A6asomes GeujecmbeHHbIM, UITO
103604110 044 UX KAACMePU3AYUL UCNOAb30Bamb uuci0 00yca061enHocmu, paBHoe OMHOUEHUI0 MOOYAS MAKCUMAALHOR0
3HAYeHUA coDCmBeHH020 YuUCAa K MOOYAI MUHUMAALHO0 coOCmBenH020 uucad. B cayuae cummempuunon mampui
B3aumHoT Mopeobay pasMepHOCIU 1 X 1, NPedA0XeHO 1ooHepedHo BbiBo0ums U3 cucmemst 63aUMHON 1M0p206al Kax0020
yuacmuuka, moeda BosHuKaem 3a0aua KAACHEPU3AUUU 1 CUMMEMPULHbIX MAMPUY, B3aUMHOTL 10p206AYU PasMepHOCTIU 1~
Ixn-1. Obpawero Brumanue Ha npobiemy cmpyxmypHotl yemouuubocmu cuchem 63aumnoil mopeobau, onicsibaemolx
coomBemcmByouUMU CUMMEMPUYHBIMU MATPUYAML.

Abstract: The article proposes clustering of symmetric matrices of mutual trade through the spectrum matrix
calculations. The eigenvalues of such matrices are real, which made it possible for the use of clustering condition number
equal to the ratio of the absolute maximum eigenvalue to the absolute minimum eigenvalue . In the case of the symmetric
matrix of mutual trade of dimension n x n, it is suggested that each participant be derived from the mutual trading system,
then there is a problem of clustering n symmetric matrices of mutual trade of dimension n-1xn-1. Attention is drawn to the
problem of structural stability of mutual trade systems described by the corresponding symmetric matrices

KaroueBuvie croBa: cummempuunas mampuya, cnekmp CUMMEMPUHHOL MAMpuysl, codcmbennvie 4ucia
CUMMEMPULHOTL MAMPULDLL, YUCAO0 00YCA08AEHHOCTU, KAACEPUSAYUS MATPUY, 63auMHAs mMopeobia

Keywords: symmetric matrix, spectrum of symmetric matrix, eigenvalues of symmetric matrices, condition
number, matrix clustering, mutual trade
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PeueH3eHT: bopoaaii Bhapumup AreKCaHAPOBHY — AOKTOP COLMOAOTUUECKHUX HayK, AOLEHT, npodeccop

kadeapbl «<CepBUC, TYPU3M U MHAYCTPUA rOCTENPUMMCTBA», AOHCKOMW roCyAapCTBEHHbIA TEXHUYECKUIA YHUBEPCHUTET
(AITY). FocypapcTBeHHbIN COBETHUK PocToBCKOM 00AacTh 3 Kaacca, r. PoctoB-Ha-AoHY

BBeaeHue

Khactepusaums yyacTHUKOB CUCTEMbl B3aWMHOW TOProOBAM NpPEACTaBAfeT C060M pacnpeAereHUe 3ITUX
Y4aCTHUKOB no rpynnam. PaccmatpuBaemoi cucteMe 06beKTUBHO NpUCYLLA MaTPULLA NepeTeKaHus MaTepuanbHo-
GMHAHCOBbLIX NOTOKOB. CNEKTP MATpULbl — 3T0 NOCAEAOBATEABHOCTb UMCEA (COOCTBEHHBIX 3HaueHUi). Bo3HuKaet
€CTECTBEHHbIH BONPOC - HEAb3Sl AW UCMOAL30BaTb CMEKTP AN COOTBETCTBYHOLLEH PACcCTaHOBKU YYaCTHUKOB U, ECAU
MOXHO, - KaK 310 cAeAaTb? OAHAKO B KaKo# Mepe CNEKTP MOXET XapaKTepu3oBaTb IKOHOMUYECKYHO, B YaCTHOCTH,
cuctemy? OTBeTaM Ha NOCTaBAEHHble BONPOCHI NOCBALLEHA NpeANaraeMas cTaThbs.

1. Marpuua B3auMOAEACTBUA Y4aCTHUKOB B3aUMHOMU TOProBAH

byaem paccmatpuBath rpynny TePpPUTOPUAAbHO B3aUMOCBSA3AHHbIX CTPaH, PETMOHOB WAW MPEANPUATUI B
KakoM AM60 3KOHOMUUYECKOM KAacTepe (yuaCTHUKOB npolecca), KoTopble OCYWECTBASKT MeXAY cOO0M ToproBble
onepauuu. 3pecb BaxHa npeAMeTHaA CTOpOHa BONPOCa, NOCKOAbKY CPa3y CTaHOBUTCA MOHATHbIM, YTO Mbl HE OAYYUM
MaTpuLly 60AbLIMX pa3MepPOB, UCCAEAOBAHUE KOTOPO# MOXET NOPOXAATb U3BECTHbIE OCAOXKHEHUS BIYUCAUTEABHOTO
XapakTepa.

Ans 6oAblLel onpeAeAeHHOCTH, NoAaraemM, Yto pacCMaTpUBaeTcs B3aUMOAEHCTBUE YUAaCTHUKOB 3a NEpUoA
OAHOTO ropa. lpu 3TOM yyacTHUKM NepeAaroT APYr ApYry BUAbI CBOEW MPOAYKLMM, NOAyYas B3aMeH AEHEXHble
cpeacTBa. COOTBETCTBEHHO TOBapbl NPUOOPETAT GUHAHCOBbI IKBUBANEHT.

B Takoii TpakToBKE yuaCTHUKM Kak Obl nepeBOAAT APYr Apyry AeHbru. lonaraem, uto MCMOAb3YeTCA OAHA
eAMHULA U3MEPEHUS, @ UMEHHO - AOAAAP.

MycTb yuaCTHMK | MOAYYMA 3a FOA OTy4acTHUKA J CyMMy B pa3mepe aij’MH6060p0T,yLIaCTHMK J NOAYYHA

OT ydaCcTHuka | cymmy Qg ji - Mpu 3TOM BCAEACTBME hyuHaHCOBOW IKBUBAAGHTHOCTH TOBApOB, a TaKXKe

npaKTHyeckKoro ocyLlectBA€HUA KOHKPETHbIX onepau,uﬁ Mbl MOXeM CAeAaTb 0UeHb BaXXHbI BLIBOA O TOM, UTO
a; =a;,1,j=12,..,n (1)

(T. e., ~MeEeT MeCTo CUMMETPHUSA), TAe 1 - KOAMYECTBO YYaCTHUKOB.
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M Hac He MHTEpECYOT B AAHHOM KOHTEKCTE PbIHOYHbIE LEeHbI, MOTUBbI, N0 KOTOPbIM KTO-AMO0 M3 y4aCTHUKOB
noweA Ha 06BLEKTUBHO HEBLITOAHBIA ANl HETO BapuaHT U T. N. [AaBHOe - GaKT COBEpLUEHHUA CAEAOK, @ 3HAuMWT,
COOTBETCTBYHOLLUME YYACTHUKH COTAaCUAMCH MEXAY COO0M CuMTaTh UX, B COBOKYNHOCTH, «DABHOLLEHHLIMM».

IKOHOMUYECKOW cUCTEME, O KOTOPOW Mbl FTOBOPUM, COOTBETCTBYET KBaApaTHas, uTo CAEAYET NOAYEPKHYTD,
NXN marpuua:

d; &, - &,
A: a'Zl a22 a2n . (2)
an1 an2 ann
ee AMaroHaAbHble 3Ne€MEHTbI
a.=0,1=12..,n, @)

B CAMOM AEA€, YYaCTHUK He MOXeT 06MeHUBaTLCA caM ¢ CO60.
OueBMAHO, INeMEHTbI MaTPULbI (2) He MOTYT ObITb OTPULLATEABHBIMU, NOCKOABKY B NPOTMBHOM CAYYa€ CUTyaLus
abcypaHa. YuacTHUK nepepaeT napTHepy ToBap, a BCAGA 3a 3TUM €LLE U ero AEHEXHbIH 3KBUBAAEHT. BmecTe ¢ Tem,

yactb (M Aaxe 00AbLLAf) 3NEMEHTOB aij MOryT ObiTb HyAeBbiMU. MHaue roBOps, KOHKPETHble YYAaCTHUKKU He

B3aMMOAEMUCTBYIOT APYr C APYTOM HENOCPEACTBEHHO, YTO ABAAETCA XapaKTepPHbIM A 3IKOHOMUYECKUX CUCTEM.

BnepBble Takue CUMMETPUYHBIE MATPULLbI B3AUMHOW TOPrOBAM MEXAY CTpaHaMu 6bIAM NpeANOXEHbI B paboTax
[1, 2], B panbHeWWwEM MX NOCTPOEHUE 3HAUYUTEAbHO 0OAEryuMAOChb nocAe co3paHua MeXAayHapOAHbIM TOProBbIM
ueHTpoMm BTO uHTepHet-pecypca Trade Map.

EcTecTBeHHO, YTO TakMe MaTpULbl ABAAIOTCA HeoTpuuaTteAbHbiMU. Kak otmetuan M. Mapkyc u X. MuHK:
«HeKoTopble 04eBUAHBIE CBOMCTBA HEOTPULATEABHBIX MATPUL, MOTYT ObiTb YCTAHOBAEHbI HA OCHOBAHWM TOTO aKTa,
yto 3TM MaTpuubl 00pasylOT BbINYKAOE 4aCTMYHO YNOPAAOYEHHOE MHOXecTBo. OAHAKO OCHOBHOM WHTEpec
NPEeACTaBASILOT 3aMeyaTenbHble CNEKTPaAbHbIE CBOICTBA HEOTPULLATEABHBIX MATPULL. OHU ObIAM OTKPLITHI [leppoHOM
AN MOAOXKMTEAbHBIX MaTpUL; OpobeHnyc yecUAUA pe3yabTathl [leppoHa U pacnpocTpaHMA UX Ha HEOTPULATEAbHbIE
matpuubi» [3, ¢.165].

UTaK, noABMAOCH NOHATUE «CNEKTPa» (M3 HALLEro Ha3BaHUA), A eLe U UMELOLLEro 3ameyaTeAbHble CBOWCTBA.
KoHeuHO, Mbl U3HAUaALHO ObIAM OPUEHTUPOBAHBI HA UX UCNIOAb30BAHUE B LieAX 3P PEKTUBHOM KAacTepU3aLmu. Aanee
Mbl NnepeAemM K pacKpbITUIO AAHHOTO NOHATUA U €ro NPAKTUYECKOK pearu3aLMu, 0AHAKO BHaYaAe KPaTKo KocHemcA
CYLLECTBYIOLLMX B pacCMaTpUBaemMomn NnpeAMETHO 00AaCTH KOHLENLWA.

2. ChoxuBlieecs BHAEHWE NpobAeMbl KnacTepu3aLyu U cnekTp
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A. E. bacosckui npusen onpepeneHue: «MeToa KNaCTepHOro aHaAu3a No3BOAAET CTPOUTL KhNaCcCHPUKaLUo N

00bEKTOB NOCPEACTBOM 00beANHEHUA UX B TPYNNbl UAW KAACTEPbl HA OCHOBE KPUTEPUS MUHUMYMa PacCTOSAHUA B
NPOCTPAHCTBE []] NMepeMeHHbIX (NPU3HAKOB), OMUCHIBAIOLMX 00bLEKTbl. METOA MO3BOASET HAXOAUTL pa3bueHue

MHO)XecTBa 06bEKTOB Ha 3aAaHHOE YUCAO KhacTepoB» [4, ¢.78].
K Hawe#l 3apaue, ckazaHHoe, BoOOLWE roBopsi, HENPUMEHUMO. B camom AeAe, NMOHATME cNEKTpa AAA
NPAMOYrOAbHOW MaTpuubl [1) X 1 MNOAHOCTBIO YTpauuBaeT cmbiCA. [lpU 3Tom ckasatb, ut0 Nyctb 1 =M

HeAorMuHo. Kpome TOro, 3a «npu3Hakamu» KpoeTcs 3BPUCTMKA Bblbopa, TOrAa Kak Mbl XOTEAM Obl ONUPaTbCA Ha
dopmannsaumio.

OTMETHM, uTO CHeKTp npeAcTaBAfeT Co00W COBOKYNHOCTb COOCTBEHHbIX 3HAUeHWH (Uucen), KOTopble
06BLEKTUBHO 0TOOPAXALOT yNOMSAHYTbIE BbilE PACCTOAHUA.

Temy npusHakoB passuBatoT M. C. OnpeHpaepdep, P. K. Baswduap (aBTopbl pasaena 3 [5, ¢. 153]): «Bbibop
nepemMeHHbIX B KAACTEPHOM aHaAU3e ABAAETCA OAHMM U3 Haubonee BaXKHbIX LIAroB B UCCAEAOBATEALCKOM NpoLiecce,
HO, K COXaAEHUI0, U OAHUM U3 HauMeHee pa3paboTaHHbiX. OCHOBHas npobaema cOCTOMT B TOM, YTOObI HaWTH Ty
COBOKYNHOCTb NepeMeHHbIX, KOTopas HauAyylium 06pa3omM oTpaxaeT NOHATUE CXOACTBA. B aeane nepemeHHble
AONKHBI BbIOMPATLCA B COOTBETCTBUM C ICHO CHOPMYAMPOBAHHON TEOPUEH, KOTOPASA AEXXUT B OCHOBE KAaCCUHUKALIUM.
Ha npaktuke, 0AHaKo, Teopus, 060CHOBbIBaKOLLAA KAACCUPUKALIMOHHbIE UCCAEAOBAHMUSA, YacTo He CHOPMYAMPOBaHa,
¥ N03TOMY ObIBA€ET TPYAHO OLLEHWUTb, HACKOALKO BbI6OP NepeMeHHbIX COOTBETCTBYET NOCTABAEHHOM 3ajauen.

KoHeuHo, noa nepemMeHHbIMK aBTOPbI NOAPA3yMeBatoT NPpU3HaKK. Mpu aTOM, KaK MOXHO NOHATb, TEOPHUIO OHU
noApa3yMeBaloT B NhaHe 000CHOBAHWA KOAMYECTBA U CYLLECTBA NPU3HAKOB. Bo BCAKOM cAyyae, Ha 3BPUCTUUECKOM
ypoBHe. Ecav peub MAET 0 TymaHUTapHOM cdepe, T0, HABEPHOE, TaKOH NOAXOA 3auacTyto 6e3anbTepHATUBEH.

0AHaKo, UMefl B KauecTBe AAHHbIX KBaApaTHYH Tabauly uKMceA, Mbl BNpaBe OXUAATb LEeAeco0bpa3HOCTH
KOHCTPYKTUBHOIO MCMOAL30BaHUA KAOUEBOT0 3B€HA MATPUUHOIO aHaAM3a, KOTOPLIM AABASIETCA CNEKTP.

3. CnekTp KaK onpeAeAsioLLan XapaKTepUuCTUKa CUCTEMbI

BHoBb 06patumcs K matpuue (2). Ham He BaxHa pasMepHOCTb INEMEHTOB 8 ees AaAbHEMLEM MOXHO He

yuutbiBatb. Takxe nyrem MaCLIJTaﬁlﬂ)OBaHMFI mMatpuuy A MOXHO NPEACTaBUTb B Haubonee npo3payHoMm BUAE,

3A€Cb He BaXXHbl aDCOAIOTHbIE 3HAYEHUA INEMEHTOB, IAaBHbIMU IBAAIKOTCS COOTHOLIEHUSA MEXAY HUMMU.

B oTHOWeHMW AMHEHOro onepatopa (maTtpuua - u4acTHbid cayyan) ®. Pucc u b. CékedanbBu-Hapb
BbICKa3aAUCb CAeAyHOLLMM 06pa3om: «0AHa U3 NPOCTEMLLMX 3aAay, BOSHUKAKOLWLAA B CBA3U C U3YYEHUEM AMHEHHBIX
onepaTtopoB B rHALOEPTOBOM MAW HaHAXOBOM NPOCTPAHCTBE, COCTOUT B OTbICKAHMM MHBAPWUAHTHBLIX IAEMEHTOB UAU
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X0TA Obl 3AEMEHTOB, COXPaHAKLWUX NOA ACHCTBMEM ITUX oneparopoB cBoe HanpaBAeHUE, TO €CTb INEMEHTOB,
YAOBAETBOPAIOLLIMX YDABHEHUIO BUAQA

AX = X, @

rae anemeHT X, OTAWYHBIN OT HYAEBOTO, Ha3bIBAeTCA COOCTBEHHBbIM IAeMEHTOM onepaTtopa A, a COOTBETCTBYyOLIEe
3HaueHne A - coOCcTBeHHbIM 3HaueHuem onepatopa An» [6, . 245].

Kak npeactaBasetcs, Ha3BaHMe 3ajaul, KOTOpas paccmaTpuBaeTcs npocTeiillel, CBA3aHO ¢ HETOYHOCTbIO
nepeBoAa, Ayulle CKasaTb 0 TOM, YTO CNEKTpaAbHaa 3ajaya ABAAETCA BECbMa COAEpXaTeAbHOM, Kak aTo AenatoT B.
XatcoH U AX. Mum: «[outH BO BCAKOW GU3MUECKOW 3apaue, KOTopas MOXET ObiTb CHOpMyAMpOBaHa C NOMOLLBIO
AMHEAHbIX OnepaTopoB, 0OLEKTOM OCHOBHOrO (U3MYECKOTO WHTEPECA CAYXMT CNEKTp pacCcMaTpuBaemoro
onepatopa. BnoAHe AOCTaTOYHLIM NMOATBEPXKAEHWEM 3TOr0 BbiCKa3blBaHUA CAYXMT NOBCEMECTHOE UCMOAb30BaHKUe
TePpMHUHA «CNEKTP» KaK B GpU3NYECKOM, TaK U B MaTeMaTMYeCKOM cmbicAe. Hanpumep, B KBAHTOBOW MexaHWUKe
GU3NYECKUIA CNEKTP IHEpreTMYeCKUX COCTOAHMAW aToMa M CNEeKTP COOTBETCTBYHOLWEro AUPPepeHUUaAbHOro
ypaBHEHUS TECHO CBfA3aHbl MeXAY coboi» [7, c. 249].

NpeactaBaset uHTEpec coobpaxenue K. AaHuowa: «Mlpobrema co6CTBEHHbIX 3HAU€HHUi (4) urpaet BecbMa
Ba)KHYI0 POAb BO BCEX ABAEHUAX HEYCTOMUYUBLIX KOAeOaHMI U BUOPaLIMK, TaK KaK YacToTa ynpyrux UAM S3AEKTPUYECKUX
KonebaHuii onpeaenaeTca coOCTBEHHbIMU 3HAYEHUAAMU HEKOTOPOW MaTPULbI, TOTAA KaK COOCTBEHHbIE BEKTOPbI, UAK
TAQBHblE OCH, 3TOW MaTpuubl yKasbiBalT GopmMbl 3THX KonebaHuidi. Ho paxe MCCAeAOBAHMA UMCTO CTAaTMUECKMX
fIBACHWI, TaKMX KaK aHaAU3 YCTOMUMBOCTM camoneTa MAW npobaema M3rbaHusi, IKBMBAAEHTHbI Npobreme
COOCTBEHHbIX 3HauUeHMH. AHaAU3 COOCTBEHHbLIX 3HAYEHWI MATpUL, CTaHOBUTCA, TAKUM 00pa3om, Beayleil TemMoi
TEXHUUYECKUX UCCAEAOBAHUM HaLLUX AHeW» [8, ¢. 81]."

I. CtpeHr pe3tomupyeT: «CoOCTBEHHbIE 3HAUEHUS ABAAOTCA HauboAee BaXHOIH Y4epToi NpaKTUYeCKU A0
AWHaAMUYECKOMN cuctembli» [9, c. 215].

ChepyeT NOAYEPKHYTb, UTO CMEKTP HE TOAbKO OUYEHb BaXXEH AAA Pa3AMYHOrO POAA UCCAEAOBAHWM, HO W, MO
cyuiectBy, oauueTBopsieT coboii paccmatpuBaemyro cuctemy. C 3TOW TOYKM 3PEHMS, MO HALIEMY MHEHUH),
CNEKTPaAbHbIA MOAX0A OOBLEKTMBHO He3aMeHUM B 3apauax kaactepu3auuu. MHaue roBops, cnektp MAEaAbHO
NOAXOAMT AAA YCTAHOBAEHUSA CTENEHU CXOACTBA MEXAY 00bEKTaMM.

MNoATBEP)XXAEHUEM CKA3aHHOTO MOTYT CAYXUTb 3aAaul, KOTOpble Ha3biBaKT 06paTHbIMU. Tak @. P. TaHTMaxep u
M. T. KpeiiH, NnpoU3BOAbHO 3aAaB COOCTBEHHbIE YAcCTOTbl HATAHYTOW HUTH, ONPEAEASIOT COOTBETCTBYHOLLEE WM
pacnpeaereHue NMAOTHOCTM Maccbl No AAMHe, AononHeHue 2 [10]. To ectb, 3Has CBOMCTBA CUCTEMbl, aBTOPbI
onpeAeAstoT ee CTPYKTYpy.

" KoHe4Ho, 3decb He ClemyeT OorpaHMuMBaTtbCs 3afjadvamMu TEXHUYECKOro copep>kaHusi. MpocTo Ha ToT nepuofn
(nocneBOeHHbIe rofpbl) OHU BbiNn Hanbonee akTyanbHbIMN.
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B 6onee cnOXHbIX 3apauax AN AUOepeHuManbHbIX YpaBHEHUHW OAWH CMEKTP MOXET OKasaTbeA
HeAOCTaTo4HbIM. U, TeM He MeHee, UCCAe AOBaHWA NPOU3BOAATCA HA OCHOBE CNEKTPaAbHOro noAxoAa. Kak oTmeTua b.
M. AeButaH: «[lop 06paTHLIMM 3aAauaMK CNEKTPAAbHOTO aHaAM3a MOHUMAIOT 3aAaUlM BOCCTAaHOBAEHUS AMHEHHOTO
onepartopa no TemMm UAM MHBIM €ro CNEKTPaAbHbIM XapaKTepucTukam. TaKUMMU XapaKTepUuCTUKaMK MOTYT ObITb CNEKTPbI
(NpY pa3AMYHbIX FPAHUYHBIX YCAOBHAX), CNEKTPaAbHAsA GYHKLMA, AaHHbIE paccesiHua U Ap.» [11, c. 9].

4. BbluncaeHHe coOOCTBEHHbIX YHCEA CHMMETPHYHBIX MATPHLL,

Cob6cTBEHHbIE 3HAYEHUA (UMCAQ) CUMMETPUYHOH MATPULLb A (2) © 3nemeHTaMu (1) BewweCcTBEHHbI, YTO B

LLeAOM CYLLECTBEHHO YNPOLLAET CUTYaLMI0. ITH YUCAA ABAFIOTCA KOPHAMMU XapaKTEPUCTUUECKOTO ypaBHEHMS
det(A—41)=0, ©)

rpe I - TO)KAGCTBeHHblﬁ OnepaTop. B AeBoﬁ yactu (5) HaXxo0AMTCA MOAMHOM OT 2] CTeneHu n . ﬂO:-)TOMy

paccmaTpuBaemMasi MaTpuLLa, C Y4eTOM KPaTHOCTU, UMEET |[) COOCTBEHHbIX YUUCEA.
UccrepoBaB manoe Bo3myuweHue matpuubl A , A. H. Manbiwes otmeuaert, uto «COGCTBEHHbIE uMCAa

CUMMETPHUYHBIX MaTPUL, ONPEAEATHOTCSA 0YEHDb YCTOHYMBO, U BCAEACTBUE 3TOTO0 AOAKHbI ObITh «XOPOLIO» BHIYUCAUMBI
Ha 9BM» [12, c. 50].

boabwon uHTEpec npeAcTaBAAOT coobpaxenusa b. Mapaetra: «AAA TOro, KTO BnepBble CTAAKUBAETCA C
BbIUMCAEHUEM COOCTBEHHBIX 3HAUYEHMUIA, 1 XOTEA Obl KpaTKO 06pUCOBaTL 061LYH0 CUTyaLMIo. ... MaTpuubl 6biBatoT AMb60
MaAnbIMHU, AM60 GOABLIMMH ... AAT MaAbIX MATpUL, B HacTosilee BpeMs B OOAbLIMHCTBE Hay4HbIX BbYMCAUTEABHDBIX
LLEHTPOB UMEIOTCA XOPOLIME NPOrpaMMmbl, MO CYLLECTBY, CNOCOOHbLIE YAOBAETBOPUTL AtOObLIE 3aNPOChI NOAL30BaTEAA.
bonee TOro, AOCTUrHYTO, B CYyLWHOCTW, NOAHOE MOHMMaHME METOAOB, peaAW30BaHHbLIX 3TUMM NporpaMMamu.
MHorokpaTHo nepepaboTaHHas Te0pPUSA YIPOCTUAACh HACTOALKO, UTO NpMoOpena YepTbl IAETaHTHOCTH. ... B nocaeaHee
BpeMsA BHUMaHUE UCCAeAOBaTEAEH NEPEKAOUYMAOCH Ha OOAbLUME MATpULbl. 3aAauu CTaAv TpyAHee, pa3paboTaHbl
HEKOTOpble XOpoLLIMe METOABI, HO 3AeCb A0 IAETaHTHOCTH eLe Aaneko» [13, c. 8].

Aanee aBTOp nosicHsAeT: «byaeM roBOpuTb, UTO MaTpULa 6OAbLIAsA, €CAU AMLLb YacTb e MOXET XPaHUTbCA
OAHOBPEMEHHO B GbicTpoAeicTBYIOLLEA NamATh. OAHAKO NOPSAAOK MaTpULbl - CAMILKOM rpybas Mepa 3anpocoB K

namaTi. CummeTpuuHas matpuua A nopsiaka 400 ¢ noaywmrpuHoi AeHTbl 30 (T. e. aij =0 npu |i — J| > 30

) - MaAa AAl MHOTUX BbIUMCAUTEABHBLIX CUCTEM, B TO BpEMS Kak CHMMeTpUYHasa matpuua nopsipka 200 co cAyyaitHbIM
pacnoAoXeHWeM HYAeBbIX IAeMeHTOB 6oablias» [13, c. 33].

KoHeuyHO, B HalleM cAyyae pacnoAOXeHWe «HyAel» ABASIETCA CAyYaidHbIM M, TEM HE MeHee, U3-3a MaAoM
BEAUUUHBI || AaXe BblYMCAUTEAbHbIH NoTeHUMaA Hayana 80-X roAOB NepeKpbIBaeT HallK 3anpockl B NOPAAKOBOM

BbIpaXXE€HUUN.
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Kak coobuwaet C. Muccaneuku: «Ta e TEHAEHLMA K YBEAUUEHUID Pa3mMepoB HabAOAQETCA B CNEKTPAAbHbIX
pacuertax, rae «60AbLIo» Ha3biBatoT MaTpuuy 4900 uan 12000». YKa3aHbl COOTBETCTBYHOLLME CCbIAKK [14, €.7].

pu aToMm cAeAyeT yuecTb, YTo 3a NEPUOA NOCAE BbIXOAA B CBET GyHAAMEHTAAbHBIX TPYAOB [13, 14] noTeHuMan
MaTPUYHOI0 aHaAU3a 3HAUMTEAbHO YCUAMACSH, B NEPBYO 0YEePEAb, 3a CYET HOBbIX BO3MOXHOCTEN BbIYUCAUTEABHON
TEXHUKM.

M3 npuBeAEHHbIX CO06paXKeHNH  0YEBUAEH BLIBOA O TOM, UTO KaKasi-AM60 Npo6AeMaATUYHOCTb C BbIYUCAEHUEM
COOCTBEHHbIX 3HAUEHUI MaTpPULbl (2) y HAc OTCyTCTBYEeT. Bo BCAKOM CAyuae, KOrAa IAeMEeHTbl MaTPUL, HE CAMLLKOM
CHABHO OTAMYALOTCA N0 BEAUUMHE.

5. Yucno 06yCAOBAEHHOCTH CHMMETPUYHOK MaTPHLLbI

Ha camom Aene, HaM HYXHbl AWLLb ABA COOCTBEHHbIX 3HAUYEHUS - MAKCMMaAbHOE U MUHMManbHoe. C ux
NOMOLLbI0 HAXOAUTCA YUCAO 00YCAOBAEHHOCTH MaTpULb [9, ¢. 325]

cond (A) =[]/ |4
KOTOpOe ABAAETCA OAHUM U3 TA\aBHbIX UHCTPYMEHTOB Hallew KAaCTepUu3auuu.

Ax. ®opcaiiT M CoOaBTOpbI TpaKTyT COﬂd(A) B KauecTBe MHOXWTEAS, YBEAUUWBAIOLLErO

(6)

in|’

OTHOCUTEAbHYIO MOTPEWHOCTb 3aAaHUA 3AeMeHTOB &; Npu npoBeAeHMM Bbluncaenmid [15, c. 56]. Ouu Takxe
3aneagoT: “UMCAO 00YCAOBAEHHOCTHM AIBASIETCA TakKe Mepoi GAM30CTH K BLIDOXAEHHOCTH. XOTA Mbl He UMeeM eLue

MaTeMaTU4YeCKUX CPEACTB, HE0OXOAMMbBIX AAA TOYHOH GOPMYAMPOBKHM 3TOTO YTBEPXKAEHHUS, MOXHO paccMaTpuBaTh
UMCAO 00YCAOBAEHHOCTH KaK BEAUYMHY, 0OpaTHYIO K OTHOCUTEAbHOMY PACCTOSHUIO AAHHOW MaTpULbl A0 MHOXECTBA
BbIPOXAEHHbIX MaTpuLy [15, ¢. 57].

Cnepyer oTMeTMM BaxHOe 00cCTOATEAbCTBO. ECAM onpepeauTeAb Matpuupl, oToOpaxatowend GUHAHCOBbIE
NOTOKM, 00paLLaeTcs B HyAb, TO 3KOHOMHUYECKas CUCTEMA CTaHOBUTCA HepaboTocnoco6Ho. MpK 3TOM U3HAYaAbHO
Y4aCTHUKW MOTYT ObITb OPUEHTUPOBAHBI HA BNOAHE Pa3yMHbI€ LieHbl CBOEH NPOAYKLUH.

OaHako noppepxaHue 6OanaHca CUCTEMbI, ABAAIOLLEECA NPUHLMNWAABHO HEOOXOAMMbIM, WHULUUPYET
HEKOHTPOAUPYEMbIH POCT LEH, @ COOTBETCTBEHHO U MPUOCTAHOBAEHUE AEATEABHOCTU. TaKo# X0A COOBLITMI anpUopH
TPYAHO UAEHTUOULIUPOBATL, NOCKOALKY UHOOPMALIUA, KOTOPOK pacnoAaraer KaXAbli U3 yYacTHUKOB, orpaHuueHa. U
MeXaHU3Mbl PbIHOYHON KOHKYPEHLUMW 3AECb HEe MPUYEM, BCEr0 AULLbL HEYAAQYHO PACMOAOXKMAMCHL uucAa. OAHaKo
KnacTepu3auus npeactaBaseT co60M anocTepuopHYH0 OLEHKY, 0asupylLyloca Ha pesyAbTaTax NMpaKTHYecKoM

AEATeAbHOCTU. B 370/ CBA3M Mbl 3aBEAOMO NOCTYAUPYEM BbINOAHEHUE YCAOBHS det(A) # 0. OueBnaHo, 3pech

AONKEH CYILLECTBOBATb HEKOTOPbIN 3anac NPOYHOCTH.
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6. Pa3A0XMMOCTb U Hepa3N0XHUMOCTb HEOTPULIaTeALHOM MaTpHLbI

OAHaKO HEOTPULATEALHOCTb PAacCMATPUBAEMOW Matpuubl A TakKE ppeactaBAseT COBON WHCTPYMEHT

(kpuTepui) Knactepusaumuu. B oTaAMuKMe OT YMCAQ 00YCAOBAEHHOCTH, 3TO OYAET KPUTEPUI KaueCTBEHHOTO CBOWCTBA.
OxapaKTepusyeM UHTEpeCyIoLLMe HAaC CBOMCTBA yKa3aHHOIo KAacca MaTpuu, CAeAys pykoBoAcTsy B. B. BoeBoanHa
10. A. Ky3HeuoBa [16, n.18].

Mpu KU3yyeHUM CBOWICTB HEOTPULATEABHbIX MATPUL, GOAbLLYHO POAb WIPAOT NOHATUA PA3AOKUMOCTA U
HepPa3N0XUMOCTH. ECAM yuaCTHMKOB HalLei CUCTEMbI NPEACTABUTb TOUKAMMU Ha NAOCKOCTU, COEAMHUB UX CTPEAKAMMU,
COrAQCHO TOMY, KaK MAYT NIAQTEXH, TO NOAYYUTCS OPUEHTUPOBAHHBIA rPad MaTpuubl A B Halweii noctaHoBKe 3apaun

YNOMSAHYTbIE CTPEAKMU ABAAIOTCA ABYCTOPOHHUMM.
HanpaBneHHbIli rpad CUAbHO CBSI3EH, €CAM AN AOObIX ABYX TOYEK CyLECTBYET CBA3bIBAIOWIMKA MX
OpUEHTUPOBaHHbIW MyTb. MaTpUua A Hepasnoxuma TOrAa U TOAbKO TOTAA, KOTAQ €€ HanpaBAeHHbIH rpad CHAbHO

cBfi3eH. Matpuua A & BCe 3NeMEHTbI KOTOPO# OTAMYHBI OT HYASl, Hepa3AoXUMa.
Teopema leppoHa - ®pobeuyca. lMyctb A - Hepasroxuman matpuua. Torpa:

- /\ MMEET NOAOXUTEAbHOE COBCTBEHHOE YHCAO, PABHOE €€ CNIEKTPanbHOMY Paanycy o ( A) .

;
- P ( A) COOTBETCTBYET NOAOXKMTEAbHbIH COOCTBEHHBIN BEKTOP;

- p(A) MMEET KpaTHOCTb 1.

CneKTpaAbHbIM paAWuycoMm p(A) KBaApaTHOM matpuubl A Ha3blBaeTcd MaKCMMaAbHbIA U3 MOAYAEH ee
COOCTBEHHbIX 3HAYEHUMN.

HYCTb Hepa3noXumas KBappatHafa MaTpuLa A umeer K cobcTBeHHbIX YUCEA, PaBHbIX M0 MOAYAKD p( A)

. Torpa, ecatu K >1, 10 matpuua A HasbiBaeTcs LUKAMYECKOW MHAEKca K . B npotuBHOM cayuae (k =1)

matpuua A Ha3biBaetcd NPUMMUTUBHOMW. CywlecTBYeT KPUTEPWUH LMKAMYHOCTU, WMCMOAb3YIOWMW, AHAAOTUUYHO
npeAblayLwemy, HanpasAeHHbIW rpad [16, ¢. 131-132].

Ecan Bce anemeHTbl MaTpuLbl A NOAOKHMTEAbHbI, TO A - NPUMMUTMBHAA MaTpULa.

KBaapatHas Mmartpuua NpPUMHUTMBHA TOrAa M TOAbKO TOrAA, KOrAa HeEKOTopas ee CTeneHb SBASETCS
NOAOXXMTEALHOW MaTPULLEN.

MockonbKy CymMMbI BCex ﬂ’l u aii (cnep MaTpuLbl) COBMAJAIOT, TO, Kak BbiTekaeT U3 (3), BO BCSKOM CJlyyae, 0HO
13 COBCTBEHHBIX Yncen ByeT oTpuLaTENbHbIM
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Mycte A - HekoTopas KBaapaTHas MaTpuua. Toraa:
- A uMmeer HeoTpULaTeAbHOE COOCTBEHHOE YMCAO, pAaBHOE €€ CHEKTPaAbHOMY paAuycy, Npuyem

,0( A) =0 ToAbKO B TOM CAyuae, ecav ee HopManbHasi GOpMa SBASIETCA CTPOTO BEPXHEH TPEYTOALHOH MaTPULEH);
- ,0( A) COOTBETCTBYET HEOTPULLATEAbHbIN COOCTBEHHDIH BEKTOP;
- ,0( A) He yObIBaeT NPy BO3pacTaHUu AWOOro U3 INEMEHTOB MaTpUlibl A.

- - - - *
Matpuua A Ha3biBaetcs HOPManbHOW, ECAM OHa NEPECTaHOBOYHA CO CBOEH CONPSXKEHHOA Matpuuei A\,

* *
re. AA = A'A.
KoHeuHo, B 0TAMuME OT npeAblAyLLero, 3AeCb NOApa3yMmeBa€eTCcA pa3noXXuman mMaTpuLa.

B HECKOAbLKO MHOM acnekre oxapaktepu3oBaa Hepasnoxumoctb [1. AaHkactep. llytem nepectaHOBOK TaKas
MaTpuLa CBOAUTCA K BUAY:

(A A
Lo A ®

NOCAE Yero HaxoAATCA COOCTBEHHbIE YUMCAQ ANA MaTpuy bonee HU3KOTO nopsAka A\ll u A22 . X coBOKYNHOCTbL

A

cocTaBAseT cnektp matpuubl A [17, c. 255-256].

BecbMa LieHHbIM AIBASIETCS CO0OpaxeHWe AaHHOTo aBTopa: «MHTepEeCcHO, UTo NOHATUE PAa3NOXMMOCTH (7) HUKAK
He CBf3aHO C BEAMYUHOW MATpPULbl, @ 3aBUCHUT AULLbL OT PACMOAOXKEHUSI HYAEBbLIX U HEHYAEBbIX IAEMEHTOB B 3TOW
matpuue» [17, c. 256].

7. Tpepnaraemblii aATOPUTM KAQCTEPU3aLUH

Wtak, obpatumcs K matpuue A , Xxapaktepusywuled paccmatpuBaemyro cuctemy. OueBHAHO ee
GyHAAMeHTaAbHblE CBOWCTBA, TaKMe KaK Pa3A0XMMOCTb - HEPA3A0XKMMOCTb U 3HAYEHHE Yucha 06YCAOBAEHHOCTH,
$opMUpyIOTCA yYaCTHUKAMKU CUCTEMbI B COBOKYNHOCTH. OAHAKO Y4aCTHUKW B pa3HOW CTENEHW BAMAKOT Ha AAHHbIN
npouecc. Ucxoas u3 atoro byaeT npoM3BOAUTLCA Pa3AeAeHUEe YUACTHUKOB.

WHaue roBops, npepnaraeTcs O4YeHb NPOCTOA MOAXOA, @ UMEHHO - OLEHMBAHWE BAMSHHMA KaXAOro M3
YYaCTHMKOB Ha CBOMCTBa paccMaTpuBaemoit cucteMbl. BepHee - Ha U3BMEHEHUE ITUX CBOMCTB U3-3a NOOUYEPEAHOIO
BbIXOAQ YYaCTHUKOB U3 cuUCTEMBI. ECTECTBEHHO, BCE OCTAaAbHbIE NPU 3TOM, TEOPETUYECKH, COXPAHAIOT CBOU NO3ULUK.
BmecTo (2) Mbl noAy4aem ANl UCCAEAOBAHUA KBAAPATHYHO MaTpuuy pasmepom N —1x N —1, npuuem Bcero Takux

MaTpHULL,, KOTOpPble Mbl coﬁupaeM KAnaCTepu3npoBartb, GYAeT paBHO 4.
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OAHaKO Mbl CKa3aAu «Te0pPEeTUYECKU», NOCKOAbKY BCAEACTBUE B3aUMOBAUSIHUA YYACTHUKOB U APYTHE U3 HUX
MOTYT OKa3aTbCA 3a npeAeAaMU UCXOAHOW cucTeMbl. Mbl NPUXOAMM K CAeAyIOLLEl AUddepeHLMaLni YHacTHUKOB,
BCAEACTBME UX BbIXOAA U3 CUCTEMBI, KQUECTBEHHOTO XapaKrepa:

1. PaspywieHune cuctemMol.

2. Hepa3noXMMOCTb NOAy4aeMOW MaTpuLbl, . 6.

3. Pa3noXuMmocTb NoAyyaemon MaTpuupl, n. 6.

Mpu atom paspyweHue noppasymeBaet noaydeHue matpuupl pasmepom N —S XN —S u meHbuwe, rae

BevunHa S = 2, 3, ... yCTaHABAMBAETCA M3 COOGPaXEHHMiA NPEAMETHOTO CBOHCTBA. KoHeuHo, oHa 3aBucutor N

, @ TaKXKe U TOr0 HaCKOAbKO A€HCTBEHHOW MOXHO CYMTATb CUCTEMY MPU MAAOM KOAMUECTBE Y4aCTHMKOB. MaTpuubl
pasmepoMm N —S+1 W BbILE OTHOCATCA K KaTeropuam 2 U 3 COrAacHO CBOEH Pa3A0XXUMOCTH.

Takue MaTpuLbl 0UEHb ECTECTBEHHO PAHXUPYHOTCA B KOAMYECTBEHHOM BhIPXXEHUMU N0 YUCAY 00YCAOBAEHHOCTH
(6). CobcTBEHHO roBOpsA, BCe NpeAlwecTBOBaBlKe NN. 1-5 6blAM NOCBALLEHbI 00CY)XAEHUID COOTBETCTBYHOLLETO

WHCTPyMeHTapus. Myrem nepexecenus scex CONd (A ) Ha rpaduK Mbl NOAYYaeM BECbMa HarAIAHYH KapTUHY.
3aecb noa A noApasyMeBaeTca MaTpuua, NoAyyalolanca U3 A nocAe BbIXOAA | -r0 yyacTHUKa M3
cucTembl. Mbl NpoCTO 3a4epKMBaeM COOTBETCTBYHOLLLYI0 CTPOKY M CTOAGEL, M3MEHHUB MHAGKCALMIO 3neMeHToB d;; Ha

l, | :1, 2, vy N -1 (ecav He yunTbIBaTh S). MIPU 3TOM, UTO BAXHO OTMETUTL, CBONCTBA MCXOAHOM MaTpHLibl (1) M

(3) coxpaHstoTcs.
KoHeuHo, B npouecce Hawen KhacTepusauuu, KOTOpYH MOXHO Ha3BaTb OLEHKOW BAUAHMA YYaCTHUKOB Ha
CUCTEMY, He 3anpeLiaeTca UCNOAb30BaTh eAUHbIA NOAXOA. MHaue roBopA, orpaHuuuTbCcA AuddepeHumauuen no

KauecTBEHHOMY NPU3HAKY, WAW Xe, Hao6opOT, - B KOAYECTBEHHOM Bbipaxexud CONd (A )

Moxet 6biTb TaKke UCNOAb30BaH KPUTEPUI LIMKAMYHOCTM MATpULbl. B 3T0M CBA3W BO3HWKAET UHTEpeCcHas
3aAaya YCTAHOBAEHUA (U3UUECKOTO CMbICAA LMKAMYHOCTM, AN 4ero TpebyetcAa npopaboTka AOMOAHMTEAbHOM
AMTEPATYphI, BKAOYAA pyHAAMeHTaAbHble pykoBoacTBa ®. P. laHTMaxepa [18, n.12.5]; P. XopHa 1 Y. AxoHcoHa [19,
n. 8.5].

U ewe opHa 3apaua, KOTOPYHO MOXHO Ha3BaTb BbIXOAAILLEN 3@ NPEAEAbl KAaCTepU3aLIMK, a UMEeHHO. Uccnepys
BAMSIHME YYACTHUKOB Ha CUCTEMY, Mbl MOXEM UAEHTUGULMPOBATL MaAble N0 CBOEW BEAMYUHE INEMEHTbI MATPULLbI,
NPUCYTCTBUE KOTOPbIX, BMECTO HYASl, UYTO CAEAYET MNOAUYEPKHYTb, AAeT MNO3WUTUBHLIA pe3yabTar. To €ecCTb,
noApa3ymeBaetca npobaemaTika CTPYKTYpPHOW ONTUMU3ALUKU CUCTEM.

Kak y)xe oTMeuanocb, 04eHb BaXKHYH0 MbICAb BbicKa3aa 1. AaHkacTep, n. 6 [17]: «Manoe BO3MyLLeHWEe MaTpULbl
MOXET KapAUHAAbHO, HA KauyeCTBEHHOM YPOBHE, U3MEHUTb NOBEAEHUE CUCTEMbI». 3aMETUM B 3TON CBA3M, UTO
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acnektam BO3MyLLEHUS MaTPULL, NOCBSALLEHA 00LMpPHAn AMTepaTypa, NPUYEM LeAbli pAA UCTOUHUKOB YKa3aH B CIUCKE
K HacTofILLEN cTaTbe.

B ucxopHOW nocTaHOBKe 3apauu y4aCTHUKM NMPOAAIOT APYr Apyry TOBapbl, MOAyyas 3a HUX GMHAHCOBBIW
3KBMBaAEHT. Mbl cpa3y e «pa3BepHyAr» ee B NPUBAEKATEAbHYHO MAOCKOCTb 0O0MeHa AEHEXHbIX CpeACTB, n. 1. Ho ectb
eLLe BHeLIHUE CTPYKTYPbl, 6€3 KOTOPbIX TOProBASl MEXAY CTPaHaMU AIBASIETCA HEBO3MOXHOW, TPU 3TOM YY€CTb UX BKAAA
TAXKEAO.

Uto e, A0 HACTOALLET0 MOMEHTA U3NOXKEHUA Mbl HE UMEAH MaAeiLLMX NpoOAeM, aATOpPUTM KAacTepu3aLmuu
NnpeAeAbHO Npo3payeH W Aerko peanusyetc. OAHAKO He aATOPUTM NPAKTUUECKOW peaau3auuu, a coOCTBEHHO
NOAyyaeMblii pe3yAbTaT NOTEHUMAAbHO HEYCTOWYMB K AAHHBIM 3aAauM, a 3HAUWT, B LEAOM OHA MOXET ObiTb
HEKOPPEKTHOM.

Apyroi Bonpoc, 4To ewe B ropa3po 60AbLier mepe NoA0OHAas HEKOPPEKTHOCTb Kacaetcs TPaAMLMOHHOIO
NOAX0AQ, KOrAQ KAacTepu3auMsi OCYLECTBASIETCA C MCMOAb30BAHMEM 3IBPUCTMYECKM Bbibupaemoro Habopa
npu3HakoB. U, kpome T0ro, - ouuppoBaHUA ryMaHUTaPHON UHGOPMALUK.

Ha ocHoBaHWM NPpUBEAEHHBIX CO0OPAXEHUI Mbl MOXEM CAEAATb CAEAYHOLLMIA BbIBOA. O KhacTepU3aL U1 MOXHO
rOBOPHTb AMLLb NPUMEHUTEALHO K BbIOpaHHOM cUCTEME yueTa, KoTopas AOAKHA ObiTb AOTMUHOMN.

Y Hac 310 ropoBble pa3Mepbl GUHAHCOBLIX MOTOKOB MEXAY CTpaHaMM, perMoHamMu MAU KOMMNaHUAMM 3a
noAyyaemMbie ToBapbl. AHAAOTUYHO MOTAA Obl paccmaTpUBaTbCA rpynna ToBapoB, HanpUMep, NPOAOBOALCTBEHHDIX.
CloAa TaKKe, MUAEAAbHO, TOAXOAAT TOPrU Ha bupxe.

Ho HeAb3 AU «<BMOHTUPOBATL» B CUCTEMY AONOAHUTEALHOTO Y4aCTHUKA, KOTOPbIH 3a He6OAbLUYIO nAaTy byaeT
0Kas3blBaTb 0CTAAbHbIM, B YaCTHOCTH, UHPOPMALMOHHBIE YeAyriH? Lieab TaKoro AeCTBUA MOXXET COCTOATb B TOM, UTOObI
UCXOAHas MaTpuua A cTana Hepa3noXuMou. OAHAKO pe3yAbTaT KAaCTEPU3aLIUMK B TAKOM CAyYae MOXET OYEHb PE3KO
M3MEHUTLCA.

Apyroi Bonpoc, ecAv NOA0OHbIH yuaCcTHUK 06bEKTUBHO NpUcyTCTBYET. Hanpumep, 310 MOXeT ObiTb KpeauTop,
NOAyYatoLLIMIA OT yUaCTHUKOB NPOLEHTLI. bes ero yuactus cxema ToBapoobMeHa BbIrAIAMT HENOAHOW. B 06wwieM, kak
NpaKTMYeCKH Be3Ae, FNaBHOM ABAAETCA 00bEKTMBHAA NOCTAHOBKA 3aAauM.

U 3pecb caepyeT NPUHATL BO BHUMAHKUE, YTO HENOCPEACTBEHHAA LieAb KAaCTepu3aLun COCTOUT COBCEM He B
yCOBEpLLEHCTBOBAHUM 3IKOHOMUYECKUX B3aUMOOTHOLLIEHHIA (HaL cAydaid). OHa ropa3po npo3anuHee, a UMEHHO. AaTb
06wwme NnpeACTaBAEHUSA O LLEAOCTHOCTU pacCMaTpMBaeMoi CUCTEMbl, 0COOEHHOCTAX pacnpeAeAeHUs YYaCTHUKOB MO
KhacTepam U T. M.
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8. [pocteiiune npuMepbl MaTPUYHOK KAACTEPU3ALIUH

06patumca kK maTtpuue (2) c yuetom ee cBoeobpasus (1), (3).
Cuctema U3 ABYX Y4aCTHUKOB:

0 a, _
a,, O ’
OY€BUAHO, BbIXOA OAHOTO U3 HUX pa3pyLiaeT TPUBUAAbHYIO CUCTEMY.

Cuctema U3 Tpex y4aCcTHUKOB:

0 a, ag
A=la, 0 a, ;
8 &, O
OAWH U3 HUX, KOHKPETHO 1-H, BLIXOAMT (MCKAIOYAIOTCA NepBble CTPOKa U cToabew). CooTBETCTBEHHO
A= 0 a,
a;, O

Ecm d,; =3ay, # O cucrema TpuBHanbHa; B NPOTMBHOM CAyuae OHa pa3pyLuaeTcs.
CucTema 13 YeTbipex yuacTHUKOB:
0 a, a, a,
a5 0 Ay Gy

& 2 0 a,
a‘41 a42 a‘43 0

1-1 BbIXOAMT (MICKAIOYAIOTCA NEPBbLIE CTPOKA U CTOAGEL):

0 a, ay
Ai =| a5, 0 Az, ;
a, a3 0

9T0 y)Xe B MOAHOM CMbiCAE€ CUCTEMA U NOABUAUCH BaAPUAHTDI.

Ecan anemeHTbI a23, a24 0 , YYUTbIBAEM CUMMETPUIO, TO Mbl ACHCTBYEM NO 00LLE#H CXeme:

- OnpeAeneHUe TPeX COOCTBEHHBIX UMCEA MATPHULIbI Al ;
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max|’

- BLIGOP U3 HUX |/1min| M |/1
- Bbluucrenne cond (A&)
NPy 3TOM 3neMeHT By, MOXET ObiTb HyACBbIM.

Ecwm d,, # 0; d,, = 0, 1o npu ay, # 0 cucrema aHanoruuHa npeabIAyLLEei. B IPOTMBHOM CAyuae OHa
TPUBHAAbHA.

Ecem Ay, =a,, = 0, To noayuaem TpHBMAAbHYIO CHCTEMY M3 ABYX YYACTHUKOB (C 3AEMEHTOM dy, ), 0
KOTOPO#i FOBOPUAOCH BbiLLE.

Ecmeweu d,, = 0, 1o cuctema paspywaertcs.

Ecav Mbl abcTparMpyemcsi 0T TPUBMAAbHBIX CUCTEM, COCTOSILLMX U3 ABYX YUAaCTHMKOB B3aMMHOI0 TOProBOro
obmeHa, U npouecca UX pa3pyLleHus, TO B NPAKTUYECKUX LIeAIX BMECTO NOHATUI Pa3n0XXUMOCTH U HEPa3A0XKUMOCTH
CUMMETPUUHOW MaTPULLbI BaXXHO MOHATUE €€ BbIPOXXAEHHOCTH, Koraa det (A)=0.

Kak roBopuaocb Bbilie, B 3TOM CAyyae CUCTeMa B3aMMHOr0 TOpProeoro obmeHa nepecraer ObiTb
pabotocnoco6HOM. Tak Kak YUCAO 06YCAOBAEHHOCTH IBASIETCA MepOii GAU30CTH K BbIPOXAEHHOW MaTPULbl U ABASETCA
06paTHOW K OTHOCUTEALHOMY PACCTOAHUIO AAHHOW MAaTpULbl A0 MHOXECTBA BbipaXeHHbIX matpul [15, ¢. 57], 10
MOXXHO 3anucartb, YTo

cond (A) =| Ay | /[ Ain| =1/ d, 8)
rae d - OTHOCUTEAbHOE paccTosHMe MaTpuubl A A0 BbIPOXAEHHOW MaTpuubl, ONpeAeAeHHOe C TOYHOCTBbIO AO
NOCTOSAHHOM BEAMUUHBI. U3 ycroBuA BoipoxaeHHOCTH det (A)=0 umeem d=0, Torpa

| Anax| /| A
Mpu d=1 (makcumanbHOE pacCTosiHUE) UMeeMm
V’max‘/v’min‘ :1 un V’max‘ = V’min"
Mpu npakTMueckux pacyetax Lenecoobpa3Ho NOHATb CYLLECTBYET AM PETPECCUOHHAA 3aBUCUMOCTb MEXAY

A=A/ |2

in‘ —> 00 WU ‘lmax‘D ‘ﬂmin‘.

| u det(A).

in

BbiBOABI
1. Moxanyi, rAaBHO€, YUTO HaM YAAAOCb CAeAaTb, COCTOMT B CBEAEHWM pacCcMaTpMBAEMOon 3apauu (nytem
HECAOXHbIX PACCY)KAEHUMI) K UCCAEAOBAHUIO CHMMETPUUHOK MATPULbI, XapaKTepusytowwei cuctemy. CooTBeTCTBEHHO
OTKpblAaCb BO3MO)XXHOCTb MCMOAb30BAHMA BEeCbMa KOHCTPYKTMBHOIO annapata BblUMCAEHUSI COOCTBEHHbLIX YUCEA
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CUMMETPUYHBIX MaTpuL. U3 0bwmrx coobpaxeHuin, 3T uucna MoryT ObiTb 3aAeHCTBOBaHbI AA AU depeHuUaumum
YYaCTHMKOB Ha rpynnbl.

2.  KOHKpeTMKa NpaKkTMYeCKOW peaa3auuu 3ambiCAa NMPUBOAUT HAC K NPEANOXKEHUIO NMOOYEPEAHOro
YAQAECHUAI KaXAOr0 Y4yacTHUKa M3 CUCTeMbl (OCTaAbHble ocTtatotcs). Torpaa NOABAAKOTCA pasHble MaTpuubl U
CoOCTBEHHbIE YHCAA. BoAee TOro, MMeeTeA eLe U YHUKAAbHbIA, MOXHO CKa3aTb, KPUTEPUI, — YUUCAO 0OYCAOBAEHHOCTH.
C ero noMoLLbH0 Mbl MOXXeM CpaBHUBATb Y4aCTHUKOB IKOHOMUYECKOH CUCTEMbI AN pacn peAeAeHUs N0 KhacTepam.

3.  CobCTBEHHble uMCAA CUMMETPUUHBIX MAaTpUL, FBASKOTCA BELLECTBEHHbIMMU, COOTBETCTBYHOLIME
aArOpUTMbl YUCAEHHOW peanu3auum, AaXe AN CUCTEM HeConocTaBMMO HOAbLLEro NopsAKa YCTOWUMBBI M, Ka3an0Chb
Obl, B 3TOM CMbICAE, HET IpoOAeM. OAHAKO OHU MOTYT NOSBUTLCA (MPUYEM CEPbE3HbIE) ECAU Mbl BBEAEM B CUCTEMY
eLe 0AHOTO Y4acTHUKA, NAATEX KOTOPOTo, Ha NEePBbIA B3rAIA, NPEHEOPEXUMO MaA.

4. U He TOAbKO M3-32 OCAOXXHEHUW BbIYUCAUTEALHOTO CBOMCTBA, KOTOPbIE MPUCYLLY ONEPALUAM C YUCAAMU
pa3Horo nopsipka, CyTb B TOM, YTO HA KAYe€CTBEHHOM YPOBHE MOXET U3MEHUTbCA COOCTBEHHO paccmaTpuBaemas
cuctema. Boobiue, obecneueHue CTpyKTypHOW YCTOMYUBOCTU CUCTEMbI - BECbMA TOHKUIA MOMEHT. [103TOMY OY€Hb
BaXHa aAeKkBaTHaA MOCTAaHOBKA 3aAayd, XOpOWO NpoaHaAM3MPOBaHHasA MNOCPEACTBOM COOOpaxeHWH
paLMOHaALHOIO XapakTepa.

5. B cBeTe cka3aHHOr0 BO3HMKaeT BONPOC, KOTOPbIA 3aCAYXMBAeT NPOBEAEHWUAI BbIYUCAUTEALHOTO
aKcnepumeHTa. Umeem pasnoXxumyro Matpuuy, CieKTp KOTOPOH MOXET ObiTb MAEHTHGULMPOBAH C UCIOAb30BAHUEM
ABYX cucTeM 6onee HM3KOro nopsipka. OcyuiecTBAAS MUHMMaAbHble BapuauuK CTPYKTYpbl MCXOAHOW MaTpHMLbl,
coo6Lwaem et CBOWCTBO HEPA3AOXKUMOCTH. Kak npu 3TOM U3MeHsAEeTCA cnekTp?
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The city is an integral system. In his body, such structural components as the population, material and
material environment, natural environment, social, spiritual, psychological environment are allocated. There are two
main classes of urban models, and five models of urban systems. These are the so-called concentric zones, the
resettlement of the inhabitants according to the level of well-being and the functions of cities.

1. The isolated state of Thunen:

2. Concentric model of Burgess.

3. The Hoyt Sector Model.

4. Multi-nuclear model of Ulman-Harris.

5. Factor ecology.

Five models of the city system:

1. Model of the central places of the Crystal - Lyosha.

2. Zipf's rule.

3. Diffusion of the innovations of the Hagerstrand.

4. Gravitational models and potential field theory.

5. Model of the main potentials.

According to the theory of concentric zones (Chicago School) in the spatial structure of the city are:

- the central business district in which the main commercial enterprises, shops, entertainment institutions,
administrative institutions are located;

- a mixed zone where residential buildings and commercial enterprises coexist;

- the working area where the workers' dwellings are located,;

- a residential zone of middle class, where mainly single-family mansions are concentrated, in them live
officials and people of intellectual labor;

- a privileged zone where representatives of the higher and middle class live, high-ranking administrators
and the creative elite, rather, a suburb, and not a city.

According to the "sectoral" theory (Hoyot), the focus is on the analysis of the city's sectors in connection
with the development of transport routes and already built-up areas. Structure - sectors of different scale and quality
of the environment with the top in the center of the city. The main factors of sectoral dynamics are the cost of land
and transport arteries. Sectors develop along transport routes, and the quality and functional profile of the territory
is determined by the price of land, which depends, first of all, on the prestige of the place.

Multi-core model of the city (Harris and Ulman 1945): there are various centers on the territory of the city,
around which are formed homogeneous in their internal composition, but diverse in character and function of the
territory - administrative, financial, trade, recreational, etc. The most striking example is London . The tendency of
urban development is also seen: the older and larger the city, the more nuclei there are in it, and they are more
diverse. The historical center turns into one of the nuclei. The actual center, the prestigious place can become other
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nuclei, there is a dynamic, changing the place of the central zone, inversion of the territory along the axis "center-
periphery."

Today, simultaneously with the elaboration of strategic planning areas, territorial planning schemes are
being developed. These documents have become an obligatory component of the management system in all levels
- from municipalities to the state level.

Currently, urbanization is due to the scientific and technological revolution, changes in the structure of
productive forces and the nature of labor, deepening the links between act Common features of urbanization in the
world are:

- Preservation of interclass social structures and groups of the population, division of labor that fixes the
population in the place of residence;

- Intensification of socio-spatial links that determine the formation of complex settlement systems and their
structures;

- Integration of rural areas (as a village settlement sphere) with urban and the narrowing of the village's
functions as a socio-economic subsystem;

- High concentration of such activities as science, culture, information, management, and increasing their
role in the country's economy;

- Intensified regional polarization of urban economic and, as a result, social development within countries.

Features of urbanization in developed countries are manifested in the following:

- Slowing the growth rate and stabilizing the share of the urban population in the total population of the
country. The slowdown is observed when the share of urban population exceeds 75%, and stabilization - 80%. This
level of urbanization is noted in the UK, Belgium, the Netherlands, Denmark and Germany;

- Stabilization and inflow of population to selected regions of rural areas;

- Cessation of the demographic growth of metropolitan agglomerations, which concentrate the population,
capital, socio-cultural and administrative functions. Moreover, in recent years, in the metropolitan agglomerations
of the United States, Britain, Australia, France, Germany and Japan, there has been a process of deconcentration of
production and population, manifested in the outflow of population from agglomeration nuclei to their outer zones
and even beyond agglomerations;

- The change in the ethnic composition of cities due to the continuing migration from developing countries.
The high birth rate in migrant families significantly affects the decrease in the proportion of the "titular" population
of cities;

- Placement of new jobs in external areas of the metropolitan area and even beyond.

Modern urbanization has led to a deepening of social and territorial differences. A kind of payment for the
concentration and economic efficiency of production in the conditions of urbanization has become the regionally-
social polarization between the backward and advanced regions, between the central regions of the cities and the
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suburbs, which is constantly reproduced in the most developed countries; the emergence of adverse environmental
conditions and, as a result, the deterioration of the health status of the urban population, especially the poor.
Picture 1 presents schematically the main advantages and disadvantages of urbanization to date.

[ The disadvantages and ]

advantages of urbanization:

- Pollution of air and water, aggravation of - Promotes progress

environmental problems - Simplifies access to social

- Disproportionate growth of capitals or mfrastructure

economic centers of several states - Promotes people's access to cultural,

- Aggravation of social and economic information and engineering resources
contradictions - Promotes GDP and life quality growth
- The emergence of agglomerations of

megalopolises, uncontrolled growth of
"supernewords"

- Concentration of resources, labor
migration

Picture 1. The main advantages and disadvantages of modern society urbanization

Advantages of urbanization:

1) Development and growth of cities, growing as if separately - point concentration; The city accumulates
potential, complicates its functional and planning structures, but further expansion is difficult because of the limited
territorial resources;

2) Formation of agglomerations - post-urban stage of settlement development; characterized by the
emergence of a galaxy of settlements on the basis of a large city. The agglomeration has two main properties - the
proximity of the settlements that form them and the complementarity. Agglomerations play a leading role in all
developed and in a number of developing countries;

3) Formation of megacities and the formation of a supporting framework in the resettlement. The supporting
frame is an urbanized portrait of a country or region. It is caused by a combination of nodal (city and agglomeration)
and linear (highway and other transportation lines). Where they are brought together and the territory is covered by
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zones of their influence, urbanized areas are formed. The formation of the supporting framework indicates the
manifestation of two tendencies in the development of settlement: centripetal and linear-regressive.
Despite a number of advantages, urbanization creates a number of problems, briefly illustrated in picture

1) The economic problem is that if in the first time the concentration of industry gave an additional effect
due to the broad opportunities for combining and cooperating, then later negative aspects emerged on the forward
plan, such as traffic congestion in cities, difficulties in water supply, environmental problems. The solution to this
problem is the need to transfer industry from cities that perform such functions as research and development and
financial and management functions.

2) Environmental problems. Cities concentrate all kinds of environmental pollution, having a huge impact
on the territory.

3) Social problems are manifested in sharp differences in the quality of life in cities and peripheral areas, in
social contrasts within large cities.

For the economies of countries, well-managed urbanization brings more pluses than minuses. The
closeness and diversity of people can stimulate innovation and create new jobs, ties between cities historically form
the basis of global trade, and by reducing the need for transport, the economy becomes more environmentally

friendly.1
-
Urbanization
\.
Housing Transport
problem problem
Sanitary and The problem of
hygienic The problem of en;/llri)_nmental
problem providing drinking potiution

water and other
necessary resources

Picture 2. The main problems of urbanization

1 https://www.vedomosti.ru/partner/articles/2017/05/24/691328-buduschee-gorodah.
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By 2030, there will be 41 cities in the world, in which 720 million people will live. And by 2025, 600 cities
will provide more than 60% of world GDP growth. But if before the 1970s. economic growth in cities was driven by
industrialization, but now those who invest in human capital and the development of creative sectors benefit from
competition.2

A turning point in urbanization occurred in 2007, when urban residents, according to the UN, in the world
became more than rural. In 2014, the citizens were already 54% (about 3.9 billion people). And by 2050 in urban
agglomerations will already live 66% of all people on the planet (100 years before 70% of the population lived
outside of cities).

The highest level of urbanization in the United Nations is recorded in Latin America, the Caribbean and North
America: 8 out of 10 people live in cities. A little less urbanized Europe - 73% of urban residents.

Africa and Asia are still the "rural" regions themselves (40% and 48% of urban residents, respectively), but
it is they who until 2050 will provide 90% of the total increase in the number of townspeople.

In 1990, the largest in terms of population were Japanese Tokyo and Osaka and American New York. Now
the world has 28 megacities - cities with a population of more than 10 million people. Now all three largest cities in
the world are in Asia: Japanese Tokyo with 38 million people, Indian Delhi (25 million inhabitants) and Chinese
Shanghai (23 million). These same cities will retain their leadership by 2030.

At the same time, the population of Delhi will double, and in Shanghai people will be 4 times more, the UN
predicts.

"Urbanization will become one of the biggest driving forces of global economic growth in this century,"
McKinsey experts say. The UN calls cities an important driver of poverty reduction - not only in the agglomerations
themselves, but also in rural areas.

Historically, the process of urbanization is associated with economic and social factors. People in search of
a better life are moving from a village to a city where a large part of the national economy is concentrated, with a
higher level of literacy and education, more opportunities to use transport and social services, more employment
options. The basis of urbanization is economies of scale and productivity, which makes cities more productive.

Urbanization by itself does not lead to economic success, but the economic success of cities can be very
important for the country, wrote in 2016 the World Bank's chief economist for Russia, Apurva Sangi, in an article for
Vedomosti.

Now 600 largest cities account for more than half of world GDP, or $ 30 trillion. It is expected that from
2007 to 2025 the aggregate GDP of 600 cities will increase by $ 34 trillion, which will provide more than 60% of

2 https://realist.online/article/kakie-posledstviya-neset-urbanizaciya.

3KOHOMMWYECKWUE UCC/TIEAOBAHUA U PASPABOTKIN Ne7-2018


https://creativecommons.org/licenses/by/4.0/deed.ru|

HOO «MpodeccroHanbHan Hayka» ncnonbsyet Creative Commons Attribution (CC BY 4.0): avueH3unio Ha onybAnKoBaHHbIe maTepuansi -
https://creativecommons.org/licenses/by/4.0/deed.ru |

the growth in global GDP. The most productive will be the top 100 cities: they will account for 35% of world GDP
growth (and 38% of world GDP).

In terms of GRP, New York, Tokyo, Shanghai, Beijing and London will lead the cities. And the growth in the
first two places will be Chinese Shanghai and Beijing, will close the top three New York, London and Tokyo will be
only on the 12th and 20th places. In the top 25 of the "hot regions" will be Moscow: on the contribution to the
growth of world GDP, it will be on the 17th place by 2025.

In Russia, the number of urban residents will decrease, waiting for the UN, by 7 million people by 2030.
According to Rosstat, as of January 1, 2017, there were 109 million townspeople in Russia.

In 20 of the world's richest cities, more than 75% of the largest companies are registered. More favorable
conditions for doing business, large cities attract more talent and investors. At the same time, consultants offer
companies that are looking for new opportunities in the world economy, pay attention not only to megacities, but
also to other major cities, whose role in global growth will increase.

By the year 2025, more than a quarter of the working-age population (15 to 64 years), 15% of children
(under 15 years) and 35% of the elderly population (aged 65 and over) will live in 600 cities. The growth of the able-
bodied population will be provided first of all by the cities of China and South Asia - two thirds of 310 million people
in 600 cities.

For the years 2007-2025. in 600 cities 250,000 new households will be formed, which will increase the
demand for transport, housing, household appliances and other goods and services.

According to the authors of the report of the Davos Forum The Risks of Rapid and Unplanned Urbanization
in Developing Countries, the process of urbanization requires additional investments, primarily in improving the
quality of urban infrastructure. Infrastructure development does not always keep up with the expansion of cities.
According to the estimates of the Organization for Economic Cooperation and Development, the costs of providing
the global infrastructure for electricity, road and rail transport should reach $ 71 trillion by 2030. - approximately
3.5% of global GDP. Most of these investments are needed for developing economies.

81% of the total consumption of goods and services will fall to cities by 2030, with cities providing 91% of
the total $ 23 trillion growth (+ 3.6% annually) that will occur during this time and the larger the city, the faster the
consumption there increases

Another difficulty is the pressure on the housing market, arising from the growing demand. The policy on
ensuring the affordability of housing for urban citizens should include both the limitation of excessive lending and
the optimization of land use, the authors of the report of the Davos Forum note. The UN Urban Agenda New Urban
Agenda (NUA) is trying to solve the housing problem by promoting home ownership and various options for renting
(forexample, cohousing). One of the principles of the NUA housing policy is the joint work of the state and the private
sector to provide housing.
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In most countries where urbanization is taking place, the health of citizens has improved through access to
health services. But rapid and unregulated urbanization combined with high population density, poverty and lack of
infrastructure can contribute to the faster spread of infectious diseases. As of 2015, nearly 700 million urban
residents did not have adequate sanitation. On the other hand, urbanization can create an additional risk of
"lifestyle diseases" - associated with unhealthy diet, lack of physical activity, air pollution.

Finally, a new wave of urbanization can no longer bring economic growth, the ASEAN report presented this
year says. For example, although the economies of Southeast Asia grew together with urbanization, growth in this
region was very uneven: in Singapore, labor productivity (economic output) is $ 66,900 per person, and in the capital
of Indonesia, located nearby Jakarta, only $ 10,000 .

XXI century. - this is the age of creative, smart cities and "cities of knowledge", write Paul Salmon and
Nicholas Stevens from the University of Sunshine Coast on the website of the Davos Forum. Such cities focus on the
use of human resources, social capital, education, innovation, communications and digital technologies.

The very concept of "creative class" in the early 2000s was introduced by the American economist, Ph.D.
Richard Florida. According to his theory, the key to successful economic development of cities and regions in the
post-industrial era will be the activities of people who can generate new ideas, create new types of business and
apply new approaches to already established processes. To the creative class, Florida refers the employees of the
scientific and technological sphere, art, culture, entertainment and media, education, health and law.

In 18 countries, the creative class is more than 40% of all employees. Most of all (54%) - in Luxembourg,
then - Bermuda with 48%, and in third place - Singapore (47 %)

David Ayvan from the University of Michigan last year presented the results of a multi-year study of 300 small
towns in 22 US states. Ivan wanted to understand what makes this or that place "cool" (what makes a place cool).
The main conclusion is that the same concept of creative capital works for small cities: small American cities, which
can be called class, have shifted the focus from attracting companies to attract talent and from investing in physical
infrastructure to invest in creative infrastructure. They engaged in the development of the ecosystem for
entrepreneurs, invested in human capital, actively supported the development of long-term social networks and
local communities (including for schoolchildren - research showed that those who have fond memories of a small
homeland, are then more actively involved in it fate and return more often), developed the urban environment and
created places in which people want to be, and actively encouraged the initiatives of the inhabitants, however
modest they may be.

Since 2004, The Martin Prosperity Institute estimates these three country parameters by ranking them
according to the value of the Global Creativity Index. In 2015, Australia, the USA and New Zealand were the leaders.

The Institute found a relationship between economic growth and the creativity index, finding that each of
the three "T" correlates with the value of GDP per capita. The highest correlation coefficient is in tolerance, followed
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by talent, and only in the third place is technology. In oil economies, where "wealth can be pumped out of the
ground," the influence of the three "T" on economic growth is small.

The authors of the index found a correlation between the three "T" and urbanization: the higher the level of
urbanization in the country, the more creative capital there is there. The strongest ratio with urbanization is talent,
technology - on the 2nd line, and tolerance - on the third.

The World Bank uses the notion of " competitive cities". It calls the three main areas of action that the bank
has discovered in the most competitive cities. First, such cities develop primarily the tradable sectors of the economy
- machine building, light industry, etc. Secondly, such cities are being sought from other levels of government so
that they do what is beyond the power of city governments (he gives an example Colombian city of Bucaramanga:
there authorities found that the main deterrent to the growth of local enterprises is the low level of transport
development, and used the results of this study to lobby the city's interests in national government).

And finally, competitive cities really work, he writes: they implement strategies in life. "The main tool is the
city's budget: cities are building their budget so as to finance priority areas," he writes and cites the example of the
American Baltimore, where each department and every agency is obliged to prepare proposals explaining the need
for budgetary allocations and explaining how the work is related to the implementation of six agreed citywide
priorities.

In modern Russia, the process of urbanization is also associated with serious contradictions. The geography
of Russian cities is well reflected, with the specifics of the country: the vastness of the space it occupies formation
of the stateterritory and geographic course of urbanization, divisive division into parts, differing from each other in
many respects, including the degree of mastery level of social and economic development and form urban systems.

Russia is a country with a high level of urbanization - 73.7% of the population live in cities and towns. From
the 109 314 000 urban residents in cities with a population of 100,000 or more, there are 73 228 000 people,
which is more than 50% of the total population of the country. In turn, 50.84% of the population lives in small and
medium cities, urban-type settlements, rural settlements.3

Currently, there are several methods for assessing the level of urban agglomeration. They, as a rule, reflect
integral indices on the basis of private indicators. The most famous of them are:

1. The methodology of the Institute of Geography RAS, which takes into account the following indicators:

- Population size (should be 2 250 thousand inhabitants);

- Agglomeration development factor (should be 2 1);

3 Lllesenesa P. H. CoBpeMeHHble npouecchl ypbaHm3aummn: xapakTeprucTiKa, BAUsiHUE Ha PervoHanbHoe passutie [TekcT]
// Tipo6nembl COBPEMEHHON IKOHOMUKN: MaTepuansl IV MexayHap. Hayd. KoH®. (r. YenabuHck, despans 2015 ). —
YensbuHck: OBa komcomonbLa, 2015. — C. 130-133. — URL https://moluch.ru/conf/econ/archive/132/7093/ (nata
obpatieHus: 16.07.2018).
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- Transport accessibility of the agglomeration core.

2. The methodology of the Central Research Institute of Urban Planning, complements the methodology of
the Institute of Geography of the Russian Academy of Sciences by such indicators as the two-hour transport
availability of the core, the agglomeration coefficient and the agglomeration index.

3. The methodology for estimating the aggregate potential of a specific agglomeration proposed by AA
Ugryumova.*

The tendency to property polarization of the population within the urban communities leads to the
segregation of the poor population, displacing it to the "roadside" of city life. The economic crisis and political
instability stimulate unemployment and internal migration, as a result of which, because of the excessive influx of
people, much more people live in many cities than they are able to "digest". The growth of the population in cities,
far outstripping the demand for labor, is accompanied not only by the absolute, but sometimes by the relative
expansion of those layers that do not participate in modern production. These processes lead to an increase in urban
unemployment and the development in the cities of the informal sector of the economy, engaged in small-scale
production and services. In addition, there is a noticeable increase in the criminal sector, which includes both the
"shadow" economy and organized crime.

Whatever it was, urban life and urban culture have become an organic environment of social living. At the
beginning of the XXI century. The majority of Russians are indigenous citizens. They will set the tone for the
development of society, and how the social management systems are formed, how the social environment will
change, the life of new generations will depend.
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Abstract: Many large companies perform in conditions of high competition and realization of different legal and illegal
methods of competitive intelligence. With the development of information technologies it became easier to steal confidential
data and to access databases. Leading companies of developed countries use industrial espionage as a way to counteract rivals
and to move forward in resource usage and creation of innovative technologies.
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«CepBucC, TYPU3M U MHAYCTPUA FOCTENPUUMCTBA»

An industrial espionage, a commercial secret, an economical intelligence - all these terms are associated in
our heads with military spies, intelligence agents, top secret national secrets and with all things we should not talk
about. And no wonder...

Nowadays the competition is a real war between large industrial giants. The fight between companies is so
serious and cruel, that’s why methods of real wars are used for a very long time. Companies steal and copy a data
and products, recruit employees and send their agents, blackmail and blatantly deny any illegal actions from their
sides.

The term “industrial espionage” is used along with the term economical intelligence. The main object of
industrial espionage is a commercial secret. A commercial secret is the information about production, trade,
research and financial activity of the company, which gives it special advantages over competitors, who don’t have
such information. This information is not well-known and it isn’t always a property of one owner only. The leakage of
such information, first of all to the competitors, can lead to very serious consequences for the company. The
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advantages before the competitors obtained by owning special information can consist of the ability to produce
goods with the unique quality or usage, providing high profit for the company. Significant resources spent on
receiving secret information or a fact of selling special license can testify the value of that information. The value of
saving secret information can be identified by the size of the damage from unauthorized disclosure of data.

The information is not necessarily in property of only one owner: competitor companies can receive it
accidentally, prove it logically, buy and etc. the same data, which can become their commercial secret under some
conditions.

There are few types of data which can be referred to a commercial secret: conceptual, organizational,
technological, parametric and operating information.

There are different approaches to protect different data. Determining of mentioned types of data helps to
identify it, then to develop special effective ways of its protection, analyze reasons of its leakage and minimize
consequences of its disclosure.

There are different sources and holders of commercial secrets: workers of the company, company’s
documents, storage devices, technics, samples of products, wastes, publications.

The value of data the worker responds to depends on his professional position. “Know-how” is exactly in the
brain of a worker. However the worker can become a person who performs unauthorized access to the commercial
secret, making conditions for the disclosure on purpose or because of carelessness.

The industrial espionage is a form of unfair competition, when somebody realizes unauthorized receipt,
usage, disclosure of data which is a commercial, official or protected by law secret with the goal of having
advantages and a profit.

Different methods are used for gathering data. Due to the limit of legal methods some competitors often use
unfair methods in conditions of serious competition.

There are such methods among them:

o purchasing goods of competitors and inspecting their components;

o visiting expos, markets, festivals, conferences and other events to make photos and collect
available information and documents;

o visits to the enterprise and unauthorized access to secret materials;

o financing of scientific and research works abroad to receive an access to some laboratories;

. education of students and interns abroad,;

. long-lasting negotiations with request of additional data every time;

o wiretapping and interception of workers’ correspondence;

o stealing of samples, blueprints and documents;

o recruiting the workers of competitors;
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o false job offer to the specialists of competitor companies and false negotiations with
representatives of competitors;

o using of professional detectives;

o bribing the employees of competitor.

The main purpose of the industrial espionage is the economy of time and sources which have to be used to
catch up a competitorwho is aleader, or not to be behind a competitorin the future, if he develops his technologies
and manufacturing. Great difference between the industrial espionage and competitive intelligence is that the
industrial espionage violates the law, first of all, criminal law, while the competitive intelligence does not.

Some curious cases occur through the course of history. It was 1981. Arcades were hot. MTV launched...and
so did the first Columbia Space Shuttle. The Oshorne 1, the first portable computer, was unveiled at a computer fair
on the West Coast. Things were technologically simpler in the pre-Internet era, but corporations were still stealing
secrets. In a corporate espionage case the press dubbed “Japscam,” Hitachi somehow came into possession of
several of IBM’s workbooks. The documents contained designs and technical secrets. FBI and IBM
counterintelligence arrested several high-ranking IBM officials. The intellectual property dispute was settled out of
court when IBM agreed to pay Hitachi $300 million.

The advanced manufacturing plant in Kameyama, where Sharp manufactures liquid crystal display (LCD)
panels and TVs, sits in a remote mountain range, safely out of view of most prying eyes. But a mysterious car has
been seen, once a month, outside the site that is home to the Japanese groups closely guarded secrets of advanced
LCD production. Although the sightings of the car are not evidence that a rival company has been in search of
sensitive information, they are nevertheless a reminder of the challenges that Japanese high- technology companies
face in protecting their most valuable trade secrets.

When it comes to industrial espionage, Japanese companies have long been better known as defendants in
high-profile cases. Despite that, the Japanese government detained Takashi Okamoto, a Japanese scientist charged
in the US with stealing genetic material on Alzheimer’s disease some years ago. The case, which is the first time the
US Economic Espionage Act has been used, has led to changes in Japanese domestic law as well. In response to
growing alarm in the business community, the Japanese government enacted legislation this month to make it a
criminal offence to leak corporate trade secrets.

‘The flow of technology out of Japan is leading to a decline in competitiveness and in employment,’ says
Yoshinori Komiya, director of the intellectual property policy office at the Ministry of Economy, Trade and Industry
(Meti). ‘We believe that there is some technology that should be transferred, but what is happening now is that
technology that top management does not want transferred is getting passed on,’ he says.

The problem is a highly sensitive one for the Japanese government, but is attracting attention as Japan’s
neighbors in Asia gain skills as manufacturers of high technology goods, forcing even the best Japanese companies
on to the defensive. Consequently, intellectual property has become critical to Japanese companies in
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differentiating their products and keeping ahead of the competition. ‘We are taking many measures to prevent
technology leakage,” says Yukio Shotoku, executive vice-president of Matsushita. Rival Sony says: ‘We would
certainly welcome a regulatory system to protect intellectual property in countries such as China and South Korea.’

Another case happened in April 2009, Starwood Hotels & Resorts Worldwide filed a corporate espionage suit
against Hilton, forcing the hotel chain to stop the development of its Denizen brand. The lawsuit claimed that two
former Starwood executives hired by Hilton stole more than 100,000 confidential documents. The documents had
information about Starwood’s W chain, and according to the lawsuit they were going to be used to assist Hilton in
replicating Starwood’s niche of «lifestyle hotels.» Starwood said the “truckload” of documents contained
“competitively sensitive information.” The hotel chains reached a settlement in 2010. Hilton agreed to make a $75
million dollar cash payment to Starwood, and a federal judge prohibited the hotel chain from opening any «lifestyle
hotels» for two years.

Another case is Europe against Asia. In opinion of German governors the most favorite method of Chinese
companies is recruitment of young Chinese workers, who have practiced in foreign companies. That's why German
managers have to be very careful when they make a decision to invite Chinese specialists.

The informational intelligence of Chinese people gives good results. If we look back, few years ago Chinese
companies tried to copy only German dish and stationery, so now they produce cars very similar to the German
models.

Not so long time ago there was a big quarrel in Frankfurt car salon. Chinese car manufacturer Shuanghuan
presented its new off-road car CEO, which was suspiciously similar to the BMW X3. Chinese company ignored all
protests of German company.

Few months before was another case: German blogger Ron Hillman wrote a critical article in his life journal
about a suspicious similarity of a new Chinese bus Zhongwei with German Neoplan. After that he received an
invitation to the Chinese court. Zhongwei company blamed blogger in damage of business reputation. Such behavior
represents extreme self-confidence of Chinese companies. They changed an interational term Copyright to the
term Right to copy.

There are different methods of Internet-breaks used in the industrial espionage. All of them are mostly
directed to stealing of useful information and also the damaging of data, stopping the commercial activity and
damaging business reputation.
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Picture 1. Information stolen from databases

On the picture 1 we can see the main kinds of stolen information from web-sites and databases of large
companies.

One example of a major cyber-attack is a case happened with the Microsoft Company. In 2004 Microsoft
Company said about the theft of the operating system code. 600 million bytes of data, 31 thousand of files and 13,5
million code lines were stolen. Firstly the Company said that files were stolen from the partner company Mainsoft,
however later Microsoft declared that the data was stolen directly from the Microsoft network. There was not serious
damage because the company refused to use this version of operating system. Anyway, neither the company, nor
FBI hadn’t caught the attackers. And this fact made serious reputational risks for the company.

During the last five years the quantity of informational leakage increased at more than 75 percent.
Unfortunately, most of Internet resources can be broken without critical efforts. This problem is very serious for the
World community, because the stealing of information can lead to very bad consequences. Every company has to
care about its informational and commercial secrets security. Nowadays the competition is so serious that unfair
competitors can use all the methods for achieving the success.

While legal measures and legislations that send strong messages against espionage can be effective in
preventing its occurrence, the role and responsibility of corporations is crucial. Even as companies take a non-
serious approach to espionage, there is little debate that companies should guard themselves effectively against
the ‘info-thieves’, both insiders and those unleashed by outsiders, who try to get secrets by all possible means.
Measures that may help companies to prevent espionage include:

o conducting a survey of risk assessment, and identifying potential risk areas;
. developing a security policy without much of safety risks;
. frequently evaluating the security policy and procedures and modify if necessary;
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o classifying and marking sensitive and valuable information;
o isolating information that should never fall into the hands of a competitor;
. detecting the vulnerable areas that could be exploited by a competitor;
o controlled storage of sensitive information;
. controlled destruction of materials;
o executing Nondisclosure Agreements for employees, vendors and contractors;
. securing computer systems and networks by installing appropriate information system security
products;
. monitoring email and Internet use.
In conclusion we can see that the tendency between developed countries is clear. All the large companies
compete on the global market and try to find the ways how to destroy rivals and become a monopoly.
In my opinion a competition should represent new ideas and technologies, progress in the production,
development of systems and skills of staff and etc. The competitive intelligence using legal methods of receiving the
information is enough to have a development in doing business.
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®uHaHCbI, AeHexXHoe obpalleHne n KpeauT
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Mensegesa H.I. K Bonpocy peannsaunm npmHumna obecnevyerHms

KOHKYpPeHUMM B chepe NybAnYHbIX 3aKyNOK
On the implementation of the principle of ensuring competition in the field of public procurement
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K.3.H., AOLLEHT THOMEHCKOro UHAYCTPUAALHOTO YHUBEPCUTETA, I. TIOMEHb
Medvedeva N.G.

Ph.D., associate professor of Tyumen Industrial University, Tyumen

Annomayus: [paxmuka npumeneHus 3saxoHooamesvcmba o eocyoapcmBeHHblX U MYHULUNAALHBIX 3AKYNKAX
ABasiemcs au edBa He camoil CAOXKHOTLL, CONpoBor0aeMotl MHO20UUCAEHHBIMU HAPYULEHUAMU CO CHIOPOHbL KAK 1eX, KImo
amuMu 3akynkamu ynpabadem, max u mex, xmo 6 Hux yuacmbyem. Ilockoavky eocyoapcmberuvie U MYHULUNAAbHbLE
3aKYnKY ABAAOMCA 00HUM U3 UHCIMUMYMOB 20cyoapcimBento2o u MyHULUNAIbHO20 YnpabaeHus, (puHancoBotl cucmeml,
Heobxo0umMo obecneuums ux 3pgexmubrocmy, 6 mMoMm uucie Hepe3 NpPOPabOMAHHOCHL NPUHYUNOE npaBoboeo
peeyaupoBanus omuoulenuil, BosHukaruux 6 cepe eocyoapcmbenHbix 1 MyHUYUNAALHLIX 3axynok. [lo mHenuto amopa,
Bonpoc npopabomanHocmu NpuHYUNOB 3axKoHo0amesscmba o 20cyoapCmBenHbiX U MYHUYUNAALHOIX 3AKYNKAX MAK U He
pewén 0o xonya. IlpoBosesawénnvie npunyuns 6 3axonodamesvscmbe o 3axkynkax He obecnewubaiom sgpgpexmubroe u
pesyavmamubroe PyHKYUOHUPOBAHUE KOHIMPAKITHOT CUCTIEMbL 20CY0APCMBEHHbIX U MYHUYUNAABHBLX 3AKYNOK, HECMOTps
HA MHO20UUCAeHHble nonpabku npaxkmuyeckux 6o Bce eeo pasdesvt - 0 naanupobanuu, o0 ocyujecmbienui 3axKynox, o
ronmpose 6 cepepe 3axynox. Kax npabuio, nonpabxu nanpabaenvt na cobepuiencmbobariie opeanusayuoHHbLx, npagoboix u
IKOHOMUYeCKUX acnekmoB smot cucmems, Ho mem He Menee, OHU maK U He MUHUMUSUPOBAAU  U30ePHKKU
pyHxyuoHupoBarua 3moi cucmemst, BosmoxHocmy 8 pamkax Oeicmbyoujeeo 3aK0H00amesbcmba 0 3aKynkax NPUMeHAmMs
pasHoo0pasHvle KOpPYnyUOHHbIE CXeMbl, 6 pe3yvimanie Komopulx u3 0100xema «ymexaen» nydAuUHvle hunancobole pecypcsl,
Komopole u 0e3 1020 0epanuUeHsl

Abstract: The practice of applying legislation on state and municipal procurement is almost the most difficult,
accompanied by numerous violations by both those who manage these purchases and those who participate in them. Since
state and municipal purchases are one of the institutions of state and municipal management, the financial system, it is
necessary to ensure their effectiveness, including through the elaboration of the principles of legal requlation of relations
arising in the sphere of state and municipal purchases. According to the author, the issue of elaboration of the principles of
the legislation on state and municipal purchases has not been fully resolved. The proclaimed principles in the procurement
legislation do not ensure the effective and efficient functioning of the contract system of state and municipal purchases, despite
numerous practical amendments to all its sections - on planning, on procurement, on procurement control. As a rule, the
amendments are aimed at improving the organizational, legal and economic aspects of this system. Nevertheless, they have
not minimized the cost of the system, the possibility under the current procurement legislation to apply a variety of corruption
schemes, resulting in "leaking from the budget »Public financial resources, which are already limited

KaroueBuie cro8a: eocyoapcmbertvie u MyHULUNAAbHDBIE 3aKynky (MYOAUYHbE 3AKYNKIL), KOHMPAKINHAA CUCTIEMA
3aKYNOK, KOHKYPeHYUA, NPUHUUNDL 20CY0apCMBEeHHbIX U MYHUYUNAABHBLX 3AKYNOK.

Keywords: state and municipal purchases (public purchases), contract system of procurement, competition, principles
of state and municipal purchases.
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PeueH3eHT: BorowuH AHApei BAapAMMUPOBUY, KAHAUAAT IKOHOMUUECKUX HaYK, AOLEHT KapeApbl TOProBoro

Aena u mapketuHra @rAQY BO «Cubupckuii pepepanbHbii yHUBEPCUTET»

(hepepanbHblii 3aKoH «O KOHTPAKTHOM cucTeme B cdepe 3aKynok ToBapoB, pabort, ycayr an obecneueHus
rOCyAapCTBEHHbIX U MyHULMNAAbHBIX HYKA» 0T 05.04.2013 Ne 44-03 1 npuHATbIE B LIEAAX €70 peaAu3aLui UHble
HOPMAaTUBHO-NPaBOBbLIE aKTbl PETYAUPYIOT BONPOCHI NPOBEAEHUA FOCYAAPCTBEHHbIX U MyHULMNAABHbLIX 3aKYNOK 3a
CYeT CPeACTB GpeAepanbHOro, PerMoHaAbLHOrO U MECTHOTO 6toaxkeToB [1].

Mo MHeHuto aBTOpPA, 3T HOPMATUBHO-NPABOBbIE aKTbl ABAAIOTCA UCTOYHUKAMMU CPa3y HECKOALKUX OTpacAen
poccuiicKoro npasa:

— KOHCTUTYLIMOHHOTO NpaBa, NOCKOAbKY 3TH HOPMaTUBHO-NPABOBbLIE aKT PETYAUPYIOT BONPOCHI YNPaBAEHHUSA
rOCyAapPCTBEHHbIMU M MYHULMNAALHLIMU 3aKynkamu, a 3T0 COCTaBAAET NpeAMeT AeATeAbHOCTM OpraHoB
rocyAapCTBEHHOW BAQCTU U OPraHOB MECTHOT0 CamMmoynpaBAeHUA B COOTBETCTBUM C NOAOXKEHUAMU KoHcTUTyumuu PO
(cr.c1.71,72,73,132 u pp.);

— (MHAHCOBOrO NpaBa, B YaCTHOCTU OO AKETHO €ro NOAOTPACAH, TOCKOALKY 3TW aKTbl PETYAMPYIOT BONPOChI
pacxoA0BaHUA 01O AKETHBIX CPEACTB;

— TpaXAAHCKOro npaBa, NOCKOAbKY 3T0 PacXOAOBaHWE OCYLLECTBASIETCA Ha OCHOBAaHMM Takoro BMAQ
rpaXXAaHCKO-NPaBOBOr0 AOroBOpa, KaK FOCYAQPCTBEHHbIH M MYHUUMNAAbHbIM KOHTPAKT, 3aKAOYAaeMOro Ha
ocHoBaHuu paxxpaHcKoro koapekca PO;

— KOHKYPEHTHOr0 npaBa, MOCKOAbKY NpeAHa3HAuYeHWEeM TOCyAAPCTBEHHbIX U MYHULMNAAbHLIX 3aKynoK
fIBAMETCAA TaKKe pa3BUTUE KOHKYPEHLMM HA POCCUIWCKMX TOBApHbIX pblHKaX, aABOKaTUpOBAaHME KOTOPOi
OCYLLECTBASIETCA HAa OCHOBAHMWU aHTUMOHOMOALHOTO 3aKOHOAATEALCTBA, B TOM uucAe PepepanbHOro 3akoHa «0
3aLmTe KOHKypeHuun» 01 26.07.2006 Ne 135-03 [2];

— KOHTPAKTHOro npaBsa, KOTOpoe 0GULHUAALHO HE NMPUHATO (T.e. HE ABASETCA CaMOCTOATEALHOW OTPACAbHO
npaBa WAM NOAOTPACAb0 WHOrO NpaBa), OAHAKO BbITEKAET W3 NpeAMeTa, cneuuduku, 0COOEHHOCTEW
rOCyAapCTBEHHbIX U MyHULIMNAAbHbIX 3aKYNOK B paMKaxX KOHTPAKTHOW CUCTEMbI.

M3yueHne pe3yAbTaToB NPOBEAEHHBIX UCCAEAOBAHWI MO BONpocaM NyOAMUHBIX 3aKyNnOK NO3BOAAET CAEAATb
CAEAYHOLUUE BbIBOADI:

— HeKoTopble aBTOpbl, Hanpumep, AranoBa E.B., Natayamna A.0., XemuyxHukoB A.A., Kywmk M.M., u
MaHouko A.B., uccaepyrowme npobaemaTuky nyOAMUHbLIX 3aKynoK, NPOAOMKAKT UMEHOBATb FOCYAAPCTBEHHbIE W
MYHULMNAAbHbIE 3aKyNKU pa3MeLLeHMEeM 3aKa30B, 3aKa30M, KOTOPbIA KaK MHCTUTYT, MHCTPYMEHT obecneyeHus
nybAMUHbIX HYXA He npumensetes ¢ 2014 ropa [4,C.73;8,C.42;9,C.37,42; 12,C.122; 16, C.556];
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— HeKoTopble aBTopbl, Hanpumep, LLlekypos A.C., paccmaTpuBaloT NOKYNKy TOBapOB, OKa3aHUe YCAYT,
HanpaBAEHHbIX Ha YAOBAETBOPEHHUE rOCYAAPCTBEHHbIX U MYHULIMMAAbHBIX HYKA KaK rOCyAAaPCTBEHHYHO 3aKynKy [28,
C.10], uto, KaK npeAcTaBAAeTCA, NPUHLMUNUAABHO HEBEPHO, NOCKOALKY KOHKPETHbIA YPOBEHb 3aKyNOK BAMSET Ha
BblbOp cnocoba 3akynok (Hanpumep, Nnpu HE0HXOAMMOCTH BbINOAHEHUSA CTPOUTEABHBIX PaboT U Ap.), Ha YCAOBHUA
3aKynokK, T.K. y OpraHoB MeCTHOr0 CaMoynpaBAE€HUA UMEIOTCA He TOAbKO 00LuMe AN BCEX YPOBHEMW YNpaBAE€HUSA, HO U
0c06ble MOAHOMOYMSA B cdepe 3aKynok;

— TanaHues B.U., CuHuypuH 0.B. 1 Apyrue aBTOpbI aKLLEHTUPYIOT CBOE BHUMaHKE Ha HECOBEP LLIEHCTBE
3aKOHOAATEALCTBA O 3aKynKax U HEOOXOAMMOCTU €r0 COBEPLUEHCTBOBAHUA B LiEASX NOBbIWEHUS 3PPEKTUBHOCTH
KOHTpaKTHOMW cuctembl [26, C.167;24,C.87;27,C.171];

— aBTOpPbl OTMEYAHT TaKXKE, YTO MyOAMUHbIE 3aKyNKU WUrPaloT OFPOMHYH) POAb B Pa3BUTMM MaAOTo
6usneca [14, C.139];

— N0 MHEHHUI0 HEKOTOpbIX aBTOpPOB, 00AblIOE 3HAueHWe B 006AACTU NOBLIWEHUA IPHEKTUBHOCTH
KOHTPAKTHOM CUCTEMbI UMEET Pe3yAbTaTUBHAA AEATEAbHOCTb KOHTPOAbHBIX U HAaA30pHbIX opraHos [11, C.297; 12,
C.122; 25, C.148];

— 60ALLUMHCTBO AaBTOPOB Haubonee aKTyaAbHbIMU BONPOCaMu B chepe NyOAMUHbLIX 3aKyNOK NPU3HAIOT
BONpPOCHI pa3BuTUA (06ecneyeHns) KOHKYPEHLIMMU, CYUMTAIOT LLEAECO0OPA3HLIM YCUAEHUE COCTA3ATEALHOCTH B chepe
3aKynokK, B TOM YMCAE Yepe3 pa3BUTHe NPOTEKLMOHU3MA, NOBbILIEHWE NpodeccuoHaAM3Ma 3aKka3umnkos [5, C. 285;
7,C.321;10,C.70; 13,C.20; 17,C.130; 24,C.87; 28, C.7] n Ap.

Kak ntoboe 3aKoHOAATEeAbCTBO, ABAAIOLLEECA UCTOYHUKOM OAHOW MAW HECKOAbKMX OTpacAed npasa,
3aKOHOAATEAbCTBO O TOCYAAPCTBEHHbIX M MYHULMNAAbHbIX 3aKynkax MMeeT CBOM LeAM U 3apauu, 6asoBble
NPUHLMNBI, OPUEHTUPOBAHHbIE HA cneLMdUKY NPaBOBbIX OTHOLIEHUH, KOTOpbIE OHO peryatpyet. B uucae Takux
NPUHLMNOB: OTKPLITOCTU U MPO3Pa4YHOCTH MHGOPMALUM O KOHTPAKTHOM cucteme B cdepe 3aKynok; obecneueHue
KOHKYpPEHLMW; NpodeccUOHaAM3Ma 3aKa3uMKOB, OTBETCTBEHHOCTU 3a PE3yAbTAaTUBHOCTb obecneuyeHus
rOCyAapCTBEHHBIX U MYHULMNAABHBIX HYXKA, 3G OEKTUBHOCTHU OCYLLLECTBAEHUA 3aKYNOK.

AaHHble NPUHUMNBLI MeXAy Co60M B3aMMOCBA3aHbl, B3aUMO3aBUCUMbI, U, KaK NpeACTaBAAeTCH,
BCTYNaoT APYr C APYroM B HEKOE NPOTUBOpPEUUE, B HEKOTOPLIA KOHQAUKT, UTO BEAET K TPYAHOCTAM NPUMEHEHUA
3aKOHOAATEALCTBA 0 FOCYAAPCTBEHHBIX U MYHULUMNAALHBIX 3aKynKax,

MccaepoBaten BONPOCOB NYOAMUHBIX 3aKyNOK NO-pa3HOMY OLEHUBAKOT 3QHEKTUBHOCTb MPUHLUNOB
Ny6AMYHBIX 3aKYNOK.

Tak, no MHeHu0 XXemuyXHUKOBA A.A., NPUHLMNbI NYOAMYHBIX 3aKyNOK «HE SBAAKOTCA NPOCTOi
$OpMaNbHOCTBI0, UX HECOOAOAEHME BAEYET HUUTOXHOCTb BO3HWUKLIMX NPABOOTHOLIEHUA U OTBETCTBEHHOCTb AN
roCyAapCTBEHHbIX U MyHULMNAAbHBIX 3aKa3uukoB» [9, C.39].

OaHako lNetpeHko A.B. cuutaer, uto paccMaTpuMBaeMblii NPUHLUN HE aAeKBaTEeH, MOCKOAbKY HanpaBAEH
Ha 3allMTy KOHKYPEHUMM, a HEe HAa €€ CTUMYAUpPOBaHWE, HECMOTPS HAa MHOFOYMCAEHHbIE HOPMbI-3aMpeThl,
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ajpecoBaHHble K 3aKa3uukaM, crneLuaru3upoBaHHbIM OpraHu3auuam M YNOAHOMOUYEHHBLIM OpraHam, KOTopble
BbINOAHAOT GYHKLUM 3aKa3uuKoB [18, C.96].

Mo mueHuto Cepreesot C.A. 1 ®épopoBa B.B., npuunMHON 3aTpyAHEHUA NPUMEHEHUA NPUHUMNA
obecneyeHus KOHKYpeHUuuM B cdepe NYOAMUHBIX 3aKYNOK SABASETCA OTCYTCTBUE MEXBEAOMCTBEHHOIO
B3aMMOAEICTBMA 3aKa3uuKa, B TOM YUCAE Yepe3 KOOPAMHALUIO UX AEATEAbHOCTH, 0OMEH CBeAEHMAMMU U Ap..[21,
C.619], uT0 CHWXAEeT KauecTBO COOCTBEHHO 3aKyMOK, UX Pe3YALTaTUBHOCTb U 3G PEKTUBHOCTD.

MpuHUMN 06ecneyeHnn KOHKYPeHUMH B cdepe NyOAUUHBIX 3aKyNOK Hepa3pbIBHO CBA3aH C NOHATUEM
KOPPYNUWUK, MOCKOAbKY, KakK CnpaBeAAMBO OTMevaeT ApPUOHYMK A.A., MUMEHHO OH HUBEAUpYeT ¢aKkTop
KOPPYNLMOHHOCTU, KOTOPbIX, B CBOIO OYEPEAD, «4aCTO OKa3blBaeTCs MeEpPUAOM 3P deKTUBHOCTHU» .[6, C.271].

Cepreea 0.A. Takxke 0TMeYaeT HU3KUI YPOBEHb KOHKYpPEHLUUU B chepe 3aKynok, N0 MHEHUIO KOTOPO#
«AO CUX NOP NOAABASIIOLLEE UUCAO 3aKYNOK He 06ecneunBaeT yuactue XoTs bl HECKOAbKMX NocTaBLUKoB» [C.122].

AHann3Mpys NpaKTUKY peaAM3aLuu NpuHLMNa ob6ecneyeHna KOHKYpPEHLUWH B chepe NyOAMUHbIX 3aKYNOK,
CupopeHko A.U. packpbiBaeT ¢opMbl HapylLEHUI 3aKOHOAATEALCTBA O NYOAMYHBIX 3aKyNKaxX, B TOM YUCAE:

— yCTaHOBAEHUE NPOTUBOPEYUBBLIX (B3aUMOUCKAOUAIOLLMUX) TPe6OBaHUI K 00bEKTAM 3aKyNKH;

— YCAOXXHEHWUE UHCTPYKLMK NO 3aNOAHEHUIO NEPBOW YacTh 3asBOK;

— pa3meLLeH1ue HHGOpMaLUm 0 ToBapax, paboTax, ycAyrax B OTKPbITOM AOCTYNE B BUAE, 3aTPYAHSAIOLLEM
03HaKOMAEHHUe, NOUCK U KonupoBaHue Tekcta [23, C.77].

Mpu 3T0M aBTOp OTMEYAEeT BLICOKYH) KOPPYNUWUOHHOCTL 3aKOHOAAQTEALCTBA O MyOAMYHBLIX 3aKynkax,
noAarasl, Yto KOpPpPynLMOHHOCTb KpOeTca B A€PUHULMKU «BNpaBe», KacaloLencs YCTaHOBAEHUA AOMOAHUTEABHbIX
TpeboBaHuii B ToBapam, pabotam, ycAyraM, y4acTHUKaM 3aKynoK Ha PerMOHaAbHOM W MECTHOM YPOBHSX, uTO
BCTynaet B KOHYAMKT C NPUHLUMNOM e AMHCTBA KOHTPAKTHOW cuctemsbl [23, C.80].

CKnaAbiBaOLWANACA NPAKTUKA NPUMEHEHUA 3aKOHOAATEALCTBA O NYOAUUHbIX 3aKynKaX CBUAETEALCTBYET,
Ha B3rAdA aBTopa, O TOM, YTO TEOPETMYECKMEe W MNpPaBOBbIE OCHOBbl 3QPEKTUBHOCTU (YHKLUOHMPOBAHUA
KOHTPAKTHOM cucTembl pa3paboTtaHbl crabo, uTo BEAET K MHOTOUMCAEHHBIM HapylleHUAM OO0AbLIMHCTBA HOPM-
3anpeToB B 06AaCTU NYOAMUHBLIX 3aKyNOK U HeIGPEKTUBHOM NPUMEHEHUU HEOTBPATUMOCTU Haka3aHuA 3a 3to. U
npexae Bcero, chnabo paspaboTaH He TOALKO MexaHU3M peaAn3aLuu NpUHLMna obecneyeHns KOHKYpeHLUuu B chepe
NyGAMYHBIX 3aKYNOK, HO U MEXaHU3M pearu3aLuu APYTUX MPUHLUNOB.

MHCTUTYT rocyAapCTBEHHbIX U MYHMLMNAAbHbIX 3aKyNOK NPOAO/NKAET 0CTaBaTbCA TEM MHCTPYMEHTOM, C
NOMOLLbLI0 KOTOPOFO YAOBAETBOPAOTCA NYOAMUHbIE HY)XAbI, COBEPLUEHCTBYETCA PAcXOAOBaHUE MyOAMYHBIX
¢UHAHCOBLIX pecypcoB, NOBbIAETCA 3OPEKTUBHOCTb U PE3YALTATUBHOCTb AEATEAbHOCTM NYOAMYHbLIX OpraHoB,
pa3BUBaeTC KOHKYPEHUMA Ha TOBapHbIX pblHKax. Bmecre ¢ TemM, MMEHHO 3Ta CUCTeMa, ABASIICb IAEMEHTOM
610 AXKETHOM CUCTEMBI, ABASIETCA HauboAee KOpPYNLUOHHOM.

Paccmotpum 3dPpeKTUBHOCTL KOHTPAKTHOW CUCTEMbI C MO3ULUM OpraHa He3aBMCMMOro GUHAHCOBOTO
KOHTpoAst — CueTHOM nanatbl PO, no pAaHHbIM KoTopo# 3a 2017 roa [29].:
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— BbIiBAHO 2178 HapyweHuit Ha cymmy 104,6 mapa py6. (B 2016 roay - cootBetctBeHHO 898
HapyLweHuii Ha cymmy 5,3 mapa pyo.).

Kak BMAMM, CKAaAbIBAaeTCA TEHAEHUMA YBEAMUYEHUA BbIABASEMbIX HapylleHWH 3aKOHOAATeAbCTBA O
KOHTPAKTHOW CUCTEME FOCYAAPCTBEHHBIX U MYHULMNAABHBIX 3aKYMOK.

U B 2016, u B 2017 ropax cpeaHee KOAMYECTBO 3afBOK HAa OAUH AOT cocTaBAsieT 3 3asaBKU. KOHTPOAbHbIH
OpraH 0TMeuaer, 4To 3a 4 noCcAeAHUX roAa NPOCAEXKUBAETCA CHUWKEHUE KOHKYPEHUUU B chepe 3aKynok, a Takke
CHWXEHUE IKOHOMUM 610 KETHBIX CpeAcTB ¢ 9,9% Ao 6,7%.

Kak BUAMM, HECMOTPS Ha MHOTOYUCAEHHBIE NONPaBKK, BHeceHHble M B 2016, 1B 2016, 1B 2017 ropax,
He yAQeTc MUHUMU3UPOBATb HETaTUBHYH NPAKTUKY NPUMEHEHUS 3aKOHOAATEALCTBA O 3aKynkax — 610 AKeT TepsieT
6e3B03BpaTHO Ny6AMYHbIE GUHAHCOBLIE pecypcbl B 60AbLLKMX 06bEMaX, 3TO NEPBOE, @ BTOPOE — BbIAGAIEMbIE HA
nybAMYHble 3aKynku GUHAHCOBbLIE pecypcbl TpaTATCA HeapPeKTMBHO. To ecTb, He paboTaeT cUCTEMA CAEPXeEK U
NpoTMBOBECOB, 06ecneunBatoLLMX MaKCUMU3aLMIO 3aAay, CBA3AHHbIX C PacX0OAOBaHUEM OO AKETHbIX cpeACTB. Ho
€CAM NyOAMYHbIE 3aKYNKW He BbINMOAHAKT CBOEr0 NpeAHasHauyeHUsi Kak 3OPeKTMBHOM GOPMbI PacxoAOBaHUSA
610 AKETHBIX CPEACTB, He byaeT 6a3bl An 06ecneueHuss KOHKYPEHLMU B 3TOi chepe.

OAC Poccuun Takke 0TMeYaeT HU3Koe CPpeAHee KOAMUYECTBO NOAABaeMbIX 3aABOK U NPOAONKAKOLIMECA
CroBOpbl Ha Toprax (Hanpumep, B 2016 roay Ha 30% 6oablie, uem B 2015 ropy 6bin0 BO36Y)XAEHO AeA NO
BbIIBAEHHbIM croBopam). U ecau B 2014 roay B 0AHOM CrOBOpE Y4acTBOBAAO He 60Aee AECATH YUaCTHUKOB 3aKyNoK,
10 B 2015-2016 ropax - AeCATKM U He TOAbKO. [pUuem 3T KapTeau UMEHT BbICOKYI0 CTeNeHb AATEHTHOCTU W
npu3Haku ONI 1 npecTynHbIX cO0OLECTB NO CBOEH CTPYKTYPUPOBAHHOCTH, YCTOWUMBOCTH, PACNpPeAEAEHUID POAEH.
[30] CoBoKynHbIN yuiep6 oT kapTeaeii B cdepe 3aKynok B CTPOUTEALHOM OTPacAu cocTaBUA A0 1,5-2% BBII. B atoii
oTpaca4, Kak otmeuyaeT PAC Poccuun, Hanboaee BbICOKO 3HAUUMBIMU ABAAIOTCA CYOLEKTUBHbIE OLEHKU 3afiBOK,
CTOMMOCTHbIE Kputepuu coctaBastoT 80%, HECTOUMOCTHLIE — COOTBETCTBEHHO 20%.

HeaddektuBHas peanusauus npuHuuna obecneyeHUs KOHKYPEHUUU BeAeT B HeIGPEKTUBHOMY
pacxoA0BaHUIO GHOAKETHLIX CpeAcTB. Takke Kak HeadpdeKTMBHAA peanusauua NpUHUMNA NpodeccHoHaAU3Ma
3aKa3uuka (HU3KWIA NpodecCUOHAAbHLIN YPOBEHb 3aKAa3uMKOB M €ro paboTHUKOB, a TaKkKe NpUBAEKAeMbIX
CMeLManmMcToB, 3KCNEPTOB) HaNPAMYH BEAET K HapyLlEeHUI0 KOHKYPEHUMHU, He3IDPEKTUBHOMY pPacx0AOBaHUIO
610 AKETHBIX CPEACTB.

Takum o6pa3om, GeccnopHbIM ABAAETCA TO, UTO CUCTEMY NYOAMUHBIX 3aKYyNMOK CAEAYET U AaAblue
COBEpLIEHCTBOBATb, B TOM YMCAe uYepe3 COBEpLIEHCTBOBAHME MeXaHW3Ma NPOBO3rAALIEHHLIX MPUHUUNOB
nyOGAMUHbBIX 3aKYNOK, U B NEPBYI0 0YepeAb, MeXxaHu3M 00ecneyeHUsi KOHKYpPeHUUH B chepe nybAUUHbIX 3aKYNOoK.

LekypoB A.C. npeararaet 0TCTpaHUTL OT 3aLUUTbl KOHKYPEHLMU KOHTPOAbHbIE U HAA30PHbIE OpraHbl, a
0CYLLECTBAATb 3aLLUTY TOAbKO B cyae6HOM nopsaake [28. C.10]. OAHaKo Takoe NpeAAOXKeHUe BCTyNaeT B KOHOAUKT ¢
npeAMEeToM AEATEeAbHOCTH HAA30PHbIX U KOHTPOAbHbIX OpPraHoB, COOCTBEHHO MX NPpeAHa3HaYeHUeM KaK MHCTUTYTA
3KOHOMUKW. B OCHOBHOM, BbLIIBAEHUEM HApPYWIEHUA U NPUMEHEHUEM OTBETCTBEHHOCTM 3a HapylleHue
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3aKOHOAATEALCTBA 0 3aKynKax NPUMEHSIOT KOHTPOAbHbIE U HAaA30PHbIe opraHbl. CyaebHasn npakTka NpUMeHeHUs
3aKOHOAATEALCTBA O MyOAMYHLIX 3aKynKax He ABAseTca eaAuHoo6pasHon. PAC Poccuun uepes 3aluty KOHKYPEHLUHU
3awuwaet nybamuHblii MHTepec. Kak BepHo otmeuatoT OneHnueB U.B. u Ctpekau H.K., cyabl yacto ponyckarot
OTCTYNAEHUA OT OYKBbI 3aKOHA, aAMUHUCTPATUBHDINA NOPAAOK 3aLLUTbl HAMHOTO 3dpeKTUBHEE U bbicTpee [15, C.20;
25, C.148].

Henb3s He cornacutbesi ¢ MHeHWem Cepreesor 0.A., KOTopas cuuTaeT He0HX0AMMbIM YCTAaHOBUTL Honee
XXecTKue TpeboBaHua K yuacTHMKam 3akynok [20, C.98], kpoMme TOro, UCKAOUUTb U3 3aKOHOAATEALCTBA MOAOXKEHMS,
paspelualoLiMe yCTaHaBAMBATb AOMOAHMTEAbHble TPeOOBaHMA K yyaCTHMKaM, T.K. OHM PaccMaTpUBalOTCA Kak
OrpaHUyYeHus KOHKypeHuuu [15, C.20].

Takum obpa3om, B cdhepe NyOAMUHBIX 3aKYNOK, MOCKOAbKY OHM AIBAAKOTCA (OPMOW PacxoA0BaHMA
ny6AMUYHBIX GUHAHCOBBLIX PECYpcoB, KOTOPbIe ABAAIOTCA BECbMa OrpaHWYEHHbIMMU, CAEAYET COBEpLIEHCTBOBATb
MexaHU3M NyOAMYHbIX 3aKynoK. OAHUM M3 3AeMEHTOB 3TOr0 MexaHM3Mma SBAAIOTCA NMPUHLMNBLI (PYKOBOASLLME
Hayana) nybAMYHbIX 3aKyNnoK, NPUOPUTETHLIM, O MHEHUIO aBTOPa, B UX UUCAE ABASETCA NPUHLUN obecneyeHuUn
KOHKYpeHUMK. llepeyncaeHHble HUXE MEPONpPUATUA HanpaBA€Hbl UMEHHO Ha CO3AaHME YCAOBUI AN peaAu3aLuu
3TOro MNpuHUMNA, B TOM YUCAe uepe3 BHeCEHWe B AEWCTBYHOLLEE 3aKOHOAATeAbCTBO MONPaBOK, WU
COBEpLUEHCTBOBAHME AEATEAbHOCTU OpPraHOB BAACTM, OpraHuW3auuid W AWUL, 3aAE€MCTBOBAHHbIX B MpoLeAypax
Ny6AMYHBIX 3aKYNOK:

1.  MeponpuaTua, UMeroLLUe NPaBOBOi XapaKkTep:

1) ycuneHue OTBETCTBEHHOCTHU KaK 3aKa34yMKOB (M ero paboTHUKOB), TaK U y4aCTHUKOB 3aKyNnoK 3a HapylLeHu1e
Hopm-3anpetoB ®3-44 n ©3-135;

2) AMKBMAALMA NPaBOBOW HEONPEAEGAEHHOCTM B 4acTM AOMOAHUTEAbHbIX OYHKUMA M MOAHOMOYMI
rOCyAapPCTBEHHbIX U MYHULMNAAbHbIX 3aKa34UMKOB, KacatoLMXCA YCAOBUIA NPOBEAEHUS 3aKYNOUYHbIX NPOLEAYP;

3) coBeplUEHCTBOBAHUE MeXaHW3Ma NPUBAEYEHUA HapyWMTEAEN K OTBETCTBEHHOCTH, obecneueHue
€AMHO006pa3us NpMMeHeHUs 3aKOHOAATEALCTBA O NYOAMYHBIX 3aKyNKaxX Kak B CyA€OHOI, Tak U B aAMWHUCTPATUBHOW
NpaKTUKe, 0COOEHHO B UaCTU OLLEEHKU NPABOMEPHOCTH AEHCTBUI yUaCTHUKOB 3aKYNOUHbIX TPOLLEAYP — U 3aKA3UMKOB
W ero paboTHMKOB, U NOTEHLUAAbHDBIX OCTABLLMKOB, NOAPAAYMKOB U UCTIOAHUTEAEIH;

4) yctaHOBAEHWE NPAMOr0 3anpeTa Ha yyactue B NyOAMYHBIX 3aKynKax NOTEHLWAAbHbIX MOCTaBLLMKOB,
NOAPAAYUKOB U UCNOAHUTENEH, HAXOASILLMXCA B PEECTPE HEAOOPOCOBECTHLIX MOCTABLUMKOB,;

5) npupaHue METOAMYECKMM PeKOMEHAALMAM Mo LeHooOpa3oBaHUI B cPepe roCyAapCTBEHHbIX M
MYHULMNAAbHLIX 3aKynoK 00f3aTeAbHOT0 Xapaktepa M YCTaHOBAEHWE OTBETCTBEHHOCTU 3aKa3UMKOB 3a MX
HapyLLeHue.

2.  MeponpuaTtua, UMetoLLMUe OpraHU3aLMOHHbI| XapakTep:
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1) ycuaeHne B3aUMOAEWCTBUA KOHTPOAbHbIX OPraHOB (KOHTPOAbHO-CUETHbIX, aHTUMOHOMOAbHbIX, B
nepBylo 0YEPEAb), B TOM YUCAE B LieAIX OPMUPOBaAHUA e AMHO0OPa3HOH NPAKTUKW NPUMEHEHUA 3aKOHOAATEAbCTBA
0 Ny6AMYHBIX 3aKyNKax;

2) coBepLUEHCTBOBaHWE MeXaHU3Ma UHHOPMALMOHHOTO 06ecneyeHuns 3aKynok;

3) noBbiLIEHWE NPOdECCUOHAAU3MA 3aKa3UKKa, er0 COTPYAHUKOB, yuacTBYIOLLMX B NPOBEAEHUH NPOLLEAYP N0
3aKynkam AAA TOCYAAPCTBEHHbIX U MyHULMNAABHBIX HYXA. 0AHOBpPEMEHHO C 3TUM, N0 MHEHUI0 aBTopa, nopa
YCTAaHOBUTb MOPATOPUI Ha BHECEHME KaKUX-AMOO MONpPaBOK B 3aKOHOAATEALCTBO O NYOAMUHbIX 3aKynKax.
XpoOHMUECKOE BHECEHWEe CaMblXx pPa3HOOOpa3HbIX NONPABOK B 3T0 3aKOHOAATEALCTBO 3aTPYAHSET ero
npaBonNpUMeHeH!e He TOAbKO KOHTPOAbHBIMU W HAA30PHBIMK OpraHaMu BAACTH, HO U cyAeOHbIMM ToXe. MhaBHOe
CEeroAHs, BO-NepBblX, 00ecneuyuTb WUCMOAHEHWE 3aKOHOAATeAbCTBA BCEMM Y4aCTHUKAMKM  OTHOLUEHWH,
CKAAAbIBAIOLLMXCA B chepe MyOAMUHBIX 3aKYNOK — YUaCTHUKOB 3aKYNOK, 3aKa3uMKOB U UX PpabOTHUKOB, a TaKkXke Tex
AWML, KOMY 3aKa34UK NepeAaeT CBOU GpYHKLMH, CNIELIMAAUCTOB, IKCNEPTOB, ayAUTOPOB, CYOLEKTOB yNpaBAEHHSA U Ap.,
a BO-BTOPbIX, 06ecneunTs HEOTBPATUMOCTb HaKa3aHUA T€3 AULL, KOTOPbIE HaPYLLIAKOT 3aKOHOAATEALCTBO O MYOAMYHDBIX
3aKynkax.
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