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a oboxxke nusobpaxena 3unauda Cepeeesna Ioney,
(1928-2015), moxTOp OMONIOIMYECKUX HAyK, IPO-
deccop kadenpbl SKOTOINU 1 30070TMH PaKyIbTeTa
6uornoruy v sxkonoruu SIpocIaBcKoro rocyAapcTBeHHOrO YHU-
BepCcUTeTA.
3unanpa CepreeBHa oOKoHumnta Kuesckuil rocygpap-
CTBEHHBIII YHMBepcUTeT. Tema ee AUIUIOMHONM pPabOTBI —
«Crmsuctele ciopoBuku (Myxosporidia) per6 pexn [JTHermp»;
TeMa KaHAMJAATCKOM amuccepranuym — «CaM3UCTble CIOPO-
Bukn (Myxosporidia) npecHoBopHbIx ppi6 YCCP», a Tema
OMccepTalMy JOKTOpa Omomormyecknx Hayk — «Mmukco-
criopupun 6acceitHoB xHbIX pek CCCP: dayHa, sxosorus,
aBomonus n 3ooreorpadusi». OHa 6bUIa cOTpyRHUKOM a-
Ky/bTeTa OMomorny 1 9Komornm SIpociaBcKoro rocypap-
CTBEHHOTO YyHUBepCHUTETAa M Bela paboTy IO M3YyYeHUIO
ayHBI M 9KOMOTMU TapasuTOB (IIPEMMYIECTBEHHO OIHO-
KJIeTOYHBIX) pblb GacceitHa Bomrm. 3unanma CepreeBHa —
aBTOp 607tee 100 HayUHBIX ITyOIMKALIVIL.
Cdepoir ee
Bcerzia ObIIa apasuToIOrysi, 0ObEKTOM NHTEPECOB — MUK-

HAayIHO-MCCIIENOBATE/IbCKMIX  MHTEPECOB

cociopuuy (0O4eHb MeJIKVe OJHOKJIETOYHBbIe Iapas3uThl
pbi6). bes yueTa cTareit OHa AB/IAETCA COABTOPOM JBYX OIpe-
TenuTenel, CTaBIIMX Kaaccuyeckumu. Ito «OnpesennTenb
napasnutoB pbi6 YepHoro u AsoBckoro mopei» n «Ompe-
HeMUTeIb MapasuToOB IPecHOBOAHBIX P16 (payHnr CCCPy.
Kpome Toro, oHa — OfuH 13 aBTOPOB IIepBOJ B UICTOPUI MU-
POBOII CBOAKM O MMUKCOCIIOpUAAX. Bce KHUrM OBbUIN BBIITY-
IIeHbI U37aTenbCcTBOM «Haykar.

B porm mpenopaBatens «3uHanpa CepreeBHa Oblia 13
TeX HEMHOTUX, KTO YMeeT, YTO Ha3bIBaeTCs, BbIy4nBaTh. Ee
JIeKLMOHHBIe 00bsACHeHNA ObUIM Mc4epnbiBatoyMu. Ee Bo-
IIPOCHI HA CEMMHApax JIepKaliy B HAIPSXKEHUH, ITIOCKONIbKY
3aCTaBJIANM He IIepecKasbIBaTh, a aHaMM3MpoBaThb. OHa Benu-
KOJIETIHO «CTaBWIA PYKY» B IIPAKTUYECKOIT paboTe — BCKPHI-
TUAX, W3TOTOBJIEHMM IIpeNapaToB, MMUKPOCKOIMPOBaHWUN,
pUCOBaHMN, ONMCAHNAX. YK€ B BO3pAcTe XOPOUIO 3a HIECTh-
TecAT OHa Bblesy)Kaja Ha eBponerickuit CeBep cO CBOMMM CTy-
IeHTaMM, 4TOOBI OOYYMTh MX He TONBKO IIOJIeBOIl pabore,
HO ¥ OpraHM3aLuyU SKCIeAMIMOHHOrO ObITa. YdeOHO-IO-
7eBasi MPaKTMKa MO 300/I0TMM OeCIIO3BOHOYHBIX Ha OMO-
cranuym Apl'Y 0 cux mop nNpoxoguT B YCTaHOBIEHHOM €10
pexnme», — BcrmommHaeT Muxamn Sctpe6oB, mokTop 6m0-
JIOTMYECKMX HayK.

E1ite oH mycasn o Hell: «A 4eI0BEKOM OHa Obl/Ia Yy[eCHDIM.
BHemne peskoBaras B MaHepaX, 3uHanpna CepreeBHa Oblra
mobpa K JIIoAsM 1 He TepIieia IUiIb npoxuHees. OHa yMmerna
BOWITH B CJIOKHOE TIOJIOKEHME CTY€HTa VIM COTPYSHUKA U
IIOMOYb, He PAHXUPY: IOl 10 CTeneHAM 1 3BaHuAM. OHa
6blIa HEBEPOATHO X1e00CONBHOI XO03AMKOL. 3a ee CTONIOM
HepeIko COOMpanuch IecTpble KOMIIAHMY, Iie PAOM OKa-
3BIBA/IVICh 3HAMEHMTDIN NUTEPCKUI MM MOCKOBCKUII IIpO-
(deccop M SAPOCTABCKUIT CTYHAEHT-TPOEYHMK. VI KaK[blit
YXO[M/I U3 €€ JOMa He IIPOCTO CBITHIM ¥ ITbAHBIM, HO M C Te-
IIJIOM B Jlyllle, KOTOPOTO OHa HY /I KOTO He Kajemnar.

Examepuna OcAHuHaG, 0meemcmeeHHbLli pedakmop
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MATEMATHUKA

HepaBEHCTBa: TUNUYHBIE OLIMOKHU U I1p061'IEMbI NX yCTpaHeHuA

[puHuweHko TatbaHa EBreHbeBHa, CTyAEHT;

lopHocTaeB Oner Muxainnosuy, kKaHaMaaT hU3NKO-MaTeMATUYECKUX HAYK, LOLEHT
[lanbHeBOCTOUHbIN hepfepanbHblilt yHUBepcuTeT (r. BnagnsocTok)

Lenv uccnedosanusi 0aHHOL cmamovu — Onpedenumv 0CHOBHbIE NPUHUHDL, BCTIE0CINBUE KOMOPLIX WKOMbHUKU CO8EPULAION
OWUOKU NPU peuieHUU HepaBeHCme; Pas3opams cnocoObl U Meroobl peueHUs HeKOMopbiX 611006 HEPABEHCINE; 0npedenus nymu
UCNPABIIEHUS 803HUKAOUAUX OUIUOOK, A 6 TIyHULeM CTIyHde — 8000U4e He 00NYCMUMbs ux nosenenus. Paccmampusaemas npobnema
aKkmyanvHa u no ceti 0eHv, 6osee Moo, Habupaem obopomot. VI KopHU ee niexcam He 606ce 6 CHeUUPUUHOCIU KOHKPEHO Hepa-
8EHCMNB UL JII00bLX OpY2eUx 6U006 MAMEMAMUYECKUX 3a0a. SHAYUM, U NyMU peuleHuUs npobieMbl MaKice Croum uckamo 6 He-
CKOTIbKO 6071eE OOULUX 00NACIIAX, O eM Mbl MAKIHe N02060PUM 6 OAHHOTI crambe.

Kniouesvie cnosa: nepasercmea, c6oticmea Hepasencms, npasuna HepaseHcme.

Solving inequalities and analyzing the possible errors

Gornostayev Oleg Mikhaylovich
Grinishchenko Tat»yana Yevgen»yevna

The purpose of this article is to determine the main reasons why students make mistakes when solving inequalities; to analyze
the ways and methods of solving some types of inequalities; to determine ways to correct errors that occur, and in the best case — to
prevent them from appearing at all. The problem under consideration is still relevant to this day, moreovet, it is gaining momentum.
And its roots do not lie in the specificity of specific inequalities or any other types of mathematical problems. This means that you
should also look for ways to solve the problem in a few more General areas, which we will also discuss in this article.

Keywords: inequalities, properties of inequalities, rules of inequalities.

HepaBencrsa

MatemaTnKa — HayKa 00 OTHOIIEHUSIX MEeX/Y 00BeKTaMy, 0 KOTOPBIX He M3BECTHO HIYETO, KPOMe OIMCHIBAIOIIUX UX He-
KOTOPBIX CBOJCTB, — COOCTBEHHO 3TV CBOJCTBA, KAYeCTBE aKCMOM, IIOJIOXKEHbI B OCHOBAHYeE TOV VMJIM VHOJ MaTeMaTUYeCKoi
Teopun. VIcTOpusi MaTeMaTUKI BEIETCs M3[peBjie — OT IPOCTENIINX OllepaIuii MOACYETa, N3MEPEeHNUsI 00'bEeKTOB U OIMCAHMS
ux ¢popmbl. Co3maoTcs MaTeMaTH4Ieckyie 0O'beKThI ¢ IOMOLIBIO VjeaTn3alyi CBOJCTB 00BEKTOB peaJbHbIX WM APYTVUX MaTe-
MAaTHYeCKUX U 3aIMCH STUX CBOJCTB Ha popmanpHOM s3bIKe. K ecTecTBEHHBIM HayKaM MaTeMaTyKa He OTHOCUTCS, HO LIMPOKO
B HIIX UCITONB3YeTCsI — KaK /sl TOYHOI (GOPMYIMPOBKIU UX COfEpP>KaHMsI, TaK U /IS IOMy4YeHMsI HOBBIX pPe3ynbTaToB. Marema-
THKa — HayKa (yHZaMeHTa/IbHas, IIOCKOIbKY OHA IIPEOCTABIIAET APYTUM HayKaM YHUBEPCa/IbHbIE S3bIKOBbIE CPEICTBA; C IO-
MOIIIBIO TOTO BBISAB/ISIETCST B3AMMOCBSI3b HAYK, @ TAK)Ke HAXOMSATCS 001Ie 3aKOHBI IPUPOBDL

Yro >ke KacaeTcsl KOHKPeTHO HEePaBeHCTB, TO C HUMM HauMHAIOT paboTaTh ellle C IeTCKOro cafia. [leTeil yuat TOMY, YTO B KO-
JINYECTBEHHOM COOTHOIICHMY HEKOTOpble 00beKTHI OOJbllle, @ HEKOTOpPble — MeEHbllle APYIUMX. A eCTb OOBEKThbl, KOTOpbIe
PaBHBI MeXAy c06011. B HauaIbHBIX K/Iaccax IIPOJO/DKACTCS M3ydeHVe HePaBeHCTB, TaM CPABHMBAIOT — B KAKOJI Yallike 60Iblie
BIIIIEH, KaKoe 4yCIo 6orbllle, a KaKoe MeHblIIle, laree CIEAYI0T 6omee CIOKHBIE IIPUMEpPHI, HaIlpuMep — «4+2» 60rblile, MeHblIe
WIN PaBHO «3+43»7¢

Koneuno, 4eM crapiue KIacc, TeM CIOXKHee, pa3HOOOpasHee 1 MHTEPeCHee CTAHOBSITCS HEPABEHCTBA I Iy T HAXOXKIEHUS
nx pemennit. OGHAKO, CTOUT IMOHMMATD, YTO CaMa CyTbh HEPABEHCTB U YMeHNeE ee IIOHVMMATb HAaXO[ATCA C YeTTOBEeKOM Ha IIpo-
TSDKEHMMU BCell ero >ku3Hu. [la, Mbl 00 9TOM He 3ayMbIBaeMcs, HO, TeM He MeHee, IOCTOSHHO pelllaeM 9TY CaMble HepaBeH-
CTBa B CBOMX OBITOBBIX fieaXx. B aroii mauke 6onblre candeTok, HO OHA CTOUT JOPO>Ke, @ B 9TOJ — MeHbIlle, HO U CTOUT OHa
meuesye. Uto sxe BoirogHee mpuobpectu? IlpudeM, Benb posb ele UTPaoT (HaKTOPH TOrO, CKOMBKO MMEHHO HY)XXHO ceifdac


https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%98%D0%B4%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
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candeToK U IPUTORATCA MU IIOTOM JIMIIHME. .. B 0b11eM, paccy/aTb MOXKHO JO/ITO, STOT IPUMEP IPUBEEH A/ TOTO, YTOObI
OBI/IO MOHATHO — HEPaBEHCTBA C HAMM BCIO )KM3Hb I, [JaXKe eC/IV MBI He MCIO0/Ib3yeM MaTeMaTUIeCKUX GOPMYII /IS VX pelleHNs
(1o KpaifHeil Mepe, 0CO3HAHHO), TeMa 9Ta OYeHb BaXKHas I aKTya/IbHas. TeM 60/ee OCTPOIT CTAaHOBUTCS HEOOXOAVMOCTD ee BCe-
CTOPOHHETO M3YYeHNs B IIIKOJIbHOII Iporpamme. V, Kak clefcTBre — BbIsIBIEHIE IPOOTIEM, TPYSHOCTEN U Ipo6eIoB, BOSHUKA-
IOIX Y YI€HNKOB. VIMEHHO 9Ty IpOo6/IeMy U XOTeIoCh OBl 3aTPOHYTH B TAHHOI CTaTbe — KaKye OIIMOKI JOIIYCKAIOT yIeHNKI
IIpU pellleHN} Pas/IMYHbIX HePaBeHCTB M KaKUMM CIIOCOOaMM 9T OLIMOKM MOXKHO UCIIPaBUTh MU Jake n36exXaTh VX BOBCE.

Ho npexxze yeM mepeiiTu K mpo6ieMe 1 crioco6aM ee pelleHNs, CTOUT HEeMHOTO IOTOBOPUTD O TOM, UTO >Ke TAKOe HepaBeH-
CTBO, KaKVX BIIOB OHM ObIBAIOT U KaKye CYLIECTBYIOT Iy TU PelIeHsL.

Wrak, 4To ke TaKoe HepaBeHCTBO?

HepaBeHcTBO B MaTeMaTyIKe — OTHOLICHIE, CBA3bIBAOIIEE IBA YVC/IA VLY MHBIX MaTeMaTH4eCKIX 00beKTa C IIOMOIIbIO Ofi-
HOTO 113 IIepeuNCIeHHbIX HIDKe 3HAKOB.

Crporue HepaBeHCTBa

® — 03HAYAET, UYTO MeHblde, IeM

® — O3HAYaeT, 4YTo 0o/blie, 9EM

HepaBeHcTBa paBHOCHIBHBL. ['0BOPAT, YTO 3HAKM IPOTUBOIIONOKHBI;, HAIIpMMep, BbIpa)KeHNe «3HAK HepaBEeHCTBAa CMe-
HIICS Ha IIPOTVBOIIOIOXHbII» O3HAYAET, YTO 3aMEHEHO Ha W/IM Ha000pOT.

Hecrporue HepaBeHcTBa

— a < b — o3Hauaer, 4TO MeHbvuUle 160 PABHO

— a = b— osHauaer, 4T0 607bULE 1UO0 PAEHO

ITpo 3HaKM < U > TaK>Ke TOBOPAT, YTO OHM IPOTUBOTIOIOKHBIL.

Jpyrue TUIIbI HEPABEHCTB

— a # b — o3Hauaer, 4TO He pasHo.

— a > b — o3Hauaer, YTO Be/M4IMHA HAMHOTO OOJIbIIIE, YeM

— a < b — o3Hayaer, 4TO Be/MYMHA HAMHOTO MEHBbIIIE, YeM

CBs3aHHbIE OIpe/ie/IeHNA

HepaBeHcTBa ¢ OfMHAKOBBIMM 3HaKaMy Ha3bIBAIOTCSA OFHOMMEHHBIMU (MHOIZA MCIIOIb3YeTCA TEPMUH «OJHOTO CMBICTIa»
WU «OMHAKOBOTO CMBICTIa»). JloTycKaeTcs: ABOIHOE MU faske MHOTOKPAaTHOE HepaBeHCTBO, 00'beIH0Iee HECKONbKO Hepa-
BEHCTB B ofjHO. [IpyMep: — 3T0 KpaTkasA 3aIuch Iapbl HEPABEHCTB: U

YucnoBble HepaBeHCTBA

YucoBble HepaBeHCTBA COflep)KAaT BellleCTBeHHbIe YicIa (/11 KOMIUIEKCHBIX YyCell CpaBHeHNe Ha 60JIbllie-MeHbllle He OIIpe-
Jie7IeHO) ¥ MOTYT COJiep>KaTh TakXKe CUMBOJIbI HEM3BECTHBIX UNMC/IOBbIC HEPAaBEHCTBA, COAEpPIKAllie HeM3BECTHbIC BeMYMHbI,
HOJIpasfie/III0TCA (aHAJIOTVYHO YpaBHEHMAM) Ha anrebpandecKue ¥ TPaHCIeHeHTHble. AnrebpandecKie HepaBeHCTBA, B CBOIO
ouepefb, MOPA3/E/IAIOTC Ha HEPaBeHCTBA [IePBOIT CTENIeH ), BTOPOIT CTelleHN 1 Tak fanee. Hanpumep, HepaBeHCTBO — are6-
pandecKoe TIepBoiil CTereHN, HepaBeHCTBO 2x3 — 7x 4+ 6 > 0 — anrebpauyeckoe TPeTbeil CTeleHN, HEPABEHCTBO 2x2 > x +
4 — TpaHCIeH/JeHTHOe.

Cywiecmasyrom onpedesnertvle Npasusia peuieHus HepaseHcmea

[Tpn pemeHny HepaBeHCTB VICHOMb3YIOT C/IEAYIOLIME ITpaBIJIa:

1. JT1o6071 4IeH HepaBeHCTBA MOYKHO IIEPEHeCT U3 OJJHOI 9acTV HEPaBEHCTBA B IPYTYIO C IPOTUBOIOIOXHBIM 3HAKOM, TIPK
3TOM 3HAK HEPABEHCTBA He MEHAETCA.

2. O6e yacTy HepaBeHCTBA MOXXHO YMHOXWUTD M/IM Pasfie/IUTh Ha OJHO U TO >Ke MONOXUTENIbHOe YMCTI0, He U3MEHUB TIpK
9TOM 3HaK HepaBEeHCTBA.

3. O6e gacTy HepaBEeHCTBA MOXKHO YMHOXXITD VIV Pa3fe/lnTh Ha OIHO 1 TO XKe OTPUILIATeIbHOE YICII0, UISMEHVB IIPU 9TOM
3HAK HepaBEeHCTBA Ha IIPOTVBOIIOIOKHBDII.

JaBaiiTe pacCMOTPUM HECKOJIbKO IIPUMEPOB.

1)

ITepenocum Bce B OIHY 9acTh

x—1 x
[TpuBoaMM K 061IeMy 3HAMEHATeII0
x2—(x—2)(x—1)<

x(x—1) =0
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PackpbiBaeM CKOOKM, TIPUBONM MOLOOHDIE
x2—(x2=3x+2)

x(x—1) -
3x—2 <0
x(x—1) "~

HaXO,[[I/IM TOYKM, B KOTOPBIX YNCINTEND VIV 3HAMEHATE/Ib PaBHbI HYJIIO.

2
3x—2=0=>x=§
x(x—1)=0=>x=0vx=1

OTMeuaeM X Ha YMCIOBOI HpHMOI?'I. OHPCHCHHCM 3HAKM Ha KOXIOM IIOTyINBLUIEMCS IIPOMEXYTKE.

Y7777 + Li7zr s |

0 = 1
3
3amnceiBaeM OTBET
X e (o0 U 1)
2)
[2x +4 —2al+ |t —2| <3
3ameHuM t = x +a
21t+2—2a|+|t—2] <3
PackpsIBast BTOPOJI 3 MOJyJI€eli, 3alIMIleM HEPABEHCTBO B BIJIE CUCTEMBI
{t—2<3-2|t—2a+2|t—2=>-3+2|t—2a+2|
W
—1+2|t—2a+2|<t<2|t—2a+2]
te [-1;5]
OtBeT: x + a € [—1; 5]
3)
x’+3x+|x+3]=0
Packpuvieaem modynv no onpedeneruo
[x+3[={x+3ifx+3=20 —-(x+3),if (x+3)<0
[x+3|={x+3ifx+3=20—-x—-3,if (x+3)<0

Lcayuai
x >= -3
x> +3x+|x+3/=0
x>+3x+x+3=0
x> +4x+3=0
x=—-3ux=-1
1 cnyua
x <=3

x2+3x+|x+3|=0
x2+3x—(x+3)=0
x’+3x—x—-3=0
x; = —3; x, = 1 (ne 6xooum s OJ]3)
Omeem: x=-3; x=-1.

Hepasencrsa BkatoyeHsl B EI'O nosbiienHol1 cnoskHocty. HepaBeHcTBa paccmarpusaroTcs B 15 myHkre nog C3. 91u 3azia-
HISI PACCMATPMUBAIOTCS B 2 4aCT 9K3aMeHa, 3afaHusi ¢ 13-19 ¢ pasBepHYTBIM OTBeTOM (IIOJIHAS 3AINCh PelIeHNs ¢ 000CHOBa-
HIEeM BBIIIOJTHEHHBIX JeICTBUIL), IPOBEPAIOIIVIX OCBOCHNE MaTeMAaTUKY Ha IPOGIIbHOM YPOBHE, HEOOXOAUMOM JiI IIpYMeHe-
HUA MaTeMaTHKM B IPOQeCcCHOHANbHO AeATeTbHOCTI M Ha TBOPYECKOM YPOBHe.

3ajjaHusA yacTu 2 paboThl NpefHa3HAYeHbI /I MPOBEPKU 3HAHMII HAa TOM ypOBHe TPeOOBaHUIT, KOTOPHI TPaAMUIVIOHHO
npenbsBstercss BY3amu ¢ mpodunbHbIM 9K3aMeHOM 10 MaTeMaTuKe. [ToaTomy ayist 6071ee YCIENIHOM ciaum 9K3aMeHa, Heo6x0-
JVIMO PEIINTDH BTOPYIO 9aCTh, B KOTOPYIO BXOJJUT T€Ma HEPABEHCTBA.

VI BOT ceitgac, Onpefienus 1 IOHSIB — 3a4eM JKe Hy)KHO yMeTb PEIIaTh HEPABEHCTBA, MbI IIEPEXOANM K 00CyK/jeHNIo 0003Ha-
YEeHHOII BBIIlIe IPOOIIEMBI.
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OmnéKxu, FomycKaeMble 0OyJarOUMIMUCA NPY PeIIeHNN YPaBHEHNI I HePaBEeHCTB.

1.  Oummbku B 901t chepe BCTpedaeTcss caMble PasHOOOPasHbIE: OT HEBEPHOTO OOPMIICHIS PeLIeHNs JO OMMOOK JIoTnye-
CKOTO XapaKTepa.

2. OpHa U3 CaMBIX TUIIMYHBIX OLIMOOK COCTOUT B TOM, YTO yYAI[MeCs IPY PELIeHNN yPABHEHWIT I HEPAaBEHCTB 6€e3 JOIor-
HUTETbHBIX [OSICHEHWIT MICIIONB3YIOT IPe0OpasoBaHys, HapyIIAoliyie PABHOCI/IBHOCTD, YTO IPUBOANT K IIOTEpe KOPHEIT I II0-
SIBJIEHIO TIOCTOPOHHMX KOPHEIT.

3. Tenas rpynma onmo6ok, a To4Hee OyfeT CKasaTb — HEJOYETOB, COCTOUT B TOM, YTO y4alluecs He YAEIAIT JO/DKHOTO
BHVIMaHIS HAXOX/IEHNIO 00/1aCTI OTIpefieieHNs YPaBHEHMIA, XOTsI UMEHHO OHA B PsAfie CTy4aeB eCThb K/TI0Y K PelIeHNIO.

4. Tunn4yHOI OMMOKOI yIAIVIXCS AB/SAETCS TO, YTO OHU He BJIAfIel0T Ha HY>)KHOM YPOBHE OIpefie/IeHUsAMI IIOHATHIL, Bop-
MyIamMu, GOPMYIMPOBKAMI TEOPEM, A/ITOPUTMAMIL.

5. MHorue o6, ZOMycKaeMble TPy PeIIeHN YPABHEHMIT i HEPABEHCTB, SIBJISIIOTCS C/IEACTBUEM TOTO, UTO yYallfecs
OYeHb YaCTO MBITAIOTCS PELIaTh 3aa4l 110 IIAOIOHY, IIPVBBIYHBIM IIyTeM, [jaXkKe He 3a[yMBIBAsICh O TOM, YTO CTOUT IIOCMOTPETh
Ha 3aJlauy C APYTOl CTOPOHBIL.

6. Psap TMIMYHBIX OMIMOOK CBS3aH C TeM, YTO y4allyecs He COBCEM KOPPEKTHO pelIaloT ypaBHEHMsI M HepaBeHCTBa Ha OC-
HOBe (pyHKIIMOHAIBHOTO ITOIXOfia.

7. Ilpu pelreHnyu HepaBeHCTB C IIOMOIIBIO TOACTAHOBKIM MbI BCEIZja CHAYA/IA PellaeM HOBOE HEPABEHCTBO OTHOCHUTETBHO
HOBOJI IIEpeMEHHOIT, J JINIIb B €T0 PelleHNy AeaeM IepeXxof K CTapoli nepeMeHHON. IIIKONMbHUKY JKe 04eHb YacTO OLIMO0YHO
TenaloT 06paTHBIIT Tepexof] paHblie. ITOTO AeaTh He CIIeyeT.

8. TumnmnuHas ommbKa Ipy pelleHNM YpaBHEHNUIT, HepaBEeHCTB U VX CUCTEM COCTOUT B TOM, YTO HEBEPHO IIPeobOpa3oBbIBa-
I0TCsI BBIPa>KeHMAL.

Cnoco0b! MCIpaBIeHNs U IpefynpexieH N OUIIMO0K

Kaxk u B cirydae ¢ 11060it mpo6/1eMoit, mocie ee 0603Ha4eHUA 1 OCO3HAHMA, JO/DKHBI ICKAaTbCA Iy TH pelienys. VHade roso-
puTh 0 IpobiIeMe CTAaHOBUTCS GeccMBbICieHHO. Kak Mbl BU/MM, MHOTHE OIIMOKY BO3HUKAIOT Y YYAIIVXCSI B CIEACTBIUE CIIEMIKI
VUL )K€ HEBHUMATENbHOCTH. A 3a4aCTYI0 OLHO IPUBOANT K pyromy. [I09TOMY [yIs MCIIPaB/IeHNs U IIPERYIPeXX/JeHIsI MHOTUX
OIMO0K BaXKHO c(OPMUPOBATH Y IIKOMIbHUKOB HABBIKY CAMOKOHTPOIA. DTU HABBIKM COCTOAT U3 ABYX YacTeil:

a) yMeHMsI OOHAPYXUTD OUINOKY;

0) yMeHuUs €€ OOBSACHUTD U UCIIPABUTb.

B mporjecce 06ydueHNst MPUMEHSIOTCSI HECKO/IBKO IIPMEMOB CAMOKOHTPOJIS, KOTOPbIE IIOMOTAl0T OOHAPYXXNUTh HOIMYIeHHbIE
OOKY ¥ CBOEBPEMEHHO UX MCIpaBuTh. K HuM otHOCATCS:

— IPOBEpPKa BBIYVCIEHVSI U TOXXIECTBEHHOTO IPeoOpa3soBaHVsI ITyTEM BBIIIOJIHEHNsI 0OPATHOrO HECTBMS WM IIPeobpaso-
BaHU;

— IpoBepKa IPAaBIIbHOCTI PeLIeHNs 3alad IyTEM COCTABICHV U PellleHNs 3a/1a4, 0OPaTHBIX K JaHHOIL;

— OILIeHKa pe3y/IbTaTa pellleHNs 3a[auyl C TOYKU 3PEHNs 3[[PABOT0 CMbICIIA;

— IpOBepKa aHAJIMTUYECKOTO PELIeHIIsI TPaGUIecKIM CIIOCOOOM.

CBefieHNI0 BepOsATHOCTY OLIMOO0K K MUHUMYMY TaK)Ke CIIOCOOCTBYIOT C/IefyIolye MPpOoIIaKTIIeCKye MepPbI:

— TeKCTHI NMCbMEHHBIX 3a/JaHNIT JO/DKHBI OBITh YIOOHBIMIY JUIs1 BOCHPYSITHS: TPAMOTHO CHOPMYITNPOBAHHBIMI, XOPOLIO
YUTAEMBIMIL.

— AkTuBHas ycTHas oTpaboTKa 0CHOBHBIX 3YH, pery/spHslit pas6op TUINYHBIX OIINOOK.

— Tlpn 06bsicHeHNN HOBOTO MaTepuasa Ipefyrafarb OMuOKy U MofoO6paTh CUCTEMY 3aaHNit HA OTPAOOTKY IIPABUIBHOTO
YCBOEHVISI IIOHSATISL. AKIIEHTHPOBAHVEe BHUMAHIS Ha KQXKAOM 37IeMeHTe (JOPMYIIBI U BBIIIOTHEHIe PAa3HOTUIIHBIX 3a/JaHNUIT 110-
3BOJINT CBECTH OMIMOOYHOCTD K MUHUMYMY.

— Tlop6uparp 3amaHms1, BBI3BIBAIOLIE NHTEPEC, GOPMUPYIOLINE YCTOMNINBOE BHIMAHIE.

— IIpouHOMYy ycBOEHMIO (a, 3HAYUT, OTCYTCTBUIO OIIMOOK) CIOCOOCTBYIOT IIPaBMIIa, YAOOHbIE I 3aIIOMUHAHMS, YeTKIe ajl-
TOPUTMBI, C/Ieflys1 KOTOPBIM 3aBeOMO IIPUJiEIlb K HaMeUeHHOII L.

Kax/plit y4nTenp 3HaeT, 4TO [VIAHOMEPHOE 1 CHCTeMaTHYecKoe OBTOPEHNEe U eCTh OCHOBHOI IOMOIHNK B JIMKBUALINN
Ipo6esoB, a, CIef0BaTeNIbHO, U OLMOOK. B MaTeMaTuKe, KaK HI B KaKoil APYroit Hayke, 0COOEHHO CH/IbHA B3aMMOCBS3b MaTe-
puara. VI3ydeHre 1 IOHMMAaHMe HOC/IELYIOLIEr0 HEBO3MOXHO 6e3 3HaHNA IPEbIAYIIero, OTCIOfiA BO3HUKAET HeM30eXHOCTD
IIOBTOPEHVSI Ha KoM ypoke. IIpy 00bsiICHEHNN HOBOTO MaTepyana C/efyeT MCIOIb30BaTh Psiji OIIPefjeleHNIT I TEOPEM, KO-
TOpBIe OBUIN U3YYeHBI paHee. TeM caMbIM HOBbIE 3HAHNA OYIyT OCHOBBIBATbCSA Ha Yo>Ke cOPMUPOBABILENICA 1 3aKpeNmBIIeiics
6ase, YTO MpUBEMIET K JIy4IlIeMy YCBOEHHUIO MaTepuana. II09ToMy Tak BayKeH, 0COOHHO B MaTeMaTyKe, KOMIIIEKCHBIIT ¥ CUCTe-
MaTU4ecKui Moaxox k obydennio. C caMbIX HEPBBIX fHEN 00y4eHNMsI BKHO 3a/0XKNUTh IIepBble KUPIMYMKA TOI 6asbl, Ha KO-
TOPYIO B fla/IbHeliiIeM OYaAyT HaJCTPauBaTbCA HOBbIE 3HaHMA. HeCOMHEHHO, ITTaBHYIO POJIb 3[leCh UI'PAIOT CIOCOOHOCTH CaMOro
YU€HVKA, HO IIPOSIBUTD U JaTh HAIIPAB/IEHNE UX PA3BUTHUIO — TYT Y>Ke KaK Pas [oJIe AesITeIbHOCTH, KOTOPO€ 3aBYCUT OT Ta/laHTa
VI CIIOCOOHOCTEI YIMTENLs, @ TAKXKe OT BIIVSIHNSA CEMbI U OKpY>KeHst. He TO/IBKO B paccMaTpyBaeMoit CETOHS TeMe, HO U B IIPO-
ecce o6yueHMs B LielIoM. Befib, Kak MbI BUIUM, OIIMOKM B PEIIeHM) HEPABEHCTB BOZHMKAIOT MMEHHO BCIIEMICTBIE IIPOOEIOB
B 06pasoBaTelbHOM IIpoLiecce B IIENIOM, @ He U3-3a CIel(UIHOCTI KOHKPETHO JaHHOTO pasfena. Tak u IyTu peleHns u 1c-
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HpaBJIeHNA ONMCAHHBIX OMIMOOK BOBCE He CIelMIYHBI I YHUKATbHBI, OHU CBOJATCA K TOMY, YTO CHavajla Haflo YCTPaHUTD
¥/ VIV TIpeyIpeRuTDb oO1ye mpobenbl B 3SHAHWAX, He HATACKAaTh pebeHKa Ha KOHKPETHBIE ITa0/IOHbI, 8 UMEHHO Hay4nTb pasou-
paThCA B pacCMaTpMBaeMOM BOIIpOCe.

JInteparypa:

1. Maremaruka [OneKTpoHHBIT pecypc]/Bukunensa — Pexxum foctyna: https://goo-gl.ru/6qeR~s
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3. AHanM3 TUNNYHBIX OMIMOOK IIPU pelIeHNN HePaBeHCTB [JmeKTpoHHbI pecypc]/ — Pexxum gocryma: https://goo-gl.
ru/6qeW-~s

4.  PemeHye HepaBeHCTB: OCHOBHbIE OLIMOKY U ITOJIe3HblIe Jajidpxaky [DIeKTpOoHHBII pecypc]/ — Pexxum goctymna: https://
goo-gl.ru/6qeY~s

5. Metopudeckoe mocobue. HepaBeHCTBa 1 CMCTeMBI HEpaBEHCTB [ONeKTpoHHBIT pecypc]/VHboypok — Pexum mo-
cryma: https://goo-gl.ru/6qeZ~s

6.  https://infourok.ru/user/ivanova-antonina-mihaylovna/blog/problemitipichnie-oshibkidopuskaemie-uchaschimisya-
pri-reshenii-uravneniy-i-neravenstv-48897. html

Co3paHune HOBbIX METPUK B METPUYECKUX NPOCTPAHCTBAX NPU peLieHUn 3aaay
MaTeMaTMYeCcKoro MoaeupoBaHUA

KanawHwnkos Cepreﬁ Hukonaesuny, OOKTOP TEXHNUYECKNX HaYK, OOUEHT;

babywkuHa Onbra CepreeBHa, CTyaeHT
CubupcKMit rocyfapcTBeHHbI MHAYCTPUANbHBI YHUBEpcUTET (r. HOBOKY3HeLK)

B cmampve cpopmuposarivl npumepot hyHKUULL co CneUUanvHuIMuy c60ticmeamu 074 CUHMe3a HOBbIX MEMPUK 6 MEMPUHECKUX
npoCMpanHcmeax.
Knrouesvle cnosa: mempuxa, mempuueckoe npocmpancmeo, akcuoma, Heyool8arouas GyHKYUs, NpoU3s00HAs, UHMe2Parl.

KaK Yl MHOTYE CTPYKTYPbI aGCTPAKTHON MaTeMaTHKY, IOHSTIE METPUKI B METPUYECKIX IPOCTPAHCTBAX OTHOCUTCS K IIPO-
CTOMY I€OMETPUYECKOMY IIOHATUIO — PACCTOSHUIO MeXAy aBymst Toukamu A H B Ha mockoctu. Merpukm, 6ymydn
YIOGHBIM CIOCOOOM OLIEHUTD TO, HACKOTIBKO OfIH 0O'bEKT OTIIMYAETCS OT PYTOro, UMEIT GOJIbIIOE 3HAYEHE TIPYU TTIOCTPOEHNI
MaTeMaTNIeCKIX MOJleJIell Pas/IMYHbIX IIPOLECCOB U 0G'bEKTOB.

MHoxecTBO X HasbIBaeTCs METPUYECKMM IPOCTPAHCTBOM, €C/IV JUISL BCEX €r0 9JIEMEHTOB OMpeie/ieHa Takas YUC/IOBast
byukumsa p(x, y) IByX apryMeHTOB, 9TO ISt MIOOBIX X, Y, Z € X BBINOMHAIOTCA TPU aKCUOMBI:

1. p(x,y) = 0,npustom p(x,y) = 0npux = y;

2. p(x,y) = p(y,x) — CUMMETPHUIHOCTb;

3. p(x,y) < p(x,z)+ p(z,y) — HepaBEHCTBO TPEYTrOJIbLHUKA.

DJ1eMeHTBbl METPUYECKOTO IIPOCTPAHCTBA HA3BIBAIOT TAKXKe moukamu, GyHKuuw p(X,y) — Mempukoil WIin paccmosHuem
MEXJY TOYKaMI X U Y

[TepeuncieHHblE aKCOMBI COIJIACYIOTCS C IPUBBIYHBIM [PEJCTABIEHIEM O CBOVICTBAX PACCTOSAHMS. AKCMOMA 3 VIMeeT Cyllie-
CTBEHHOE 3HaUeHIe, KOTTIa TOUKM X, Y, Z TIOMaPHO PasIMyHbI, B IPOTUBHOM CJIy4ae OHA C/IEfyeT U3 IBYX IPEAbIAYIINX aKCUOM
[1,c.16].

[list cospmaHusi HOBBIX METPUK MCIIONIb3yeM ClelyanbHble HeyObiBaomye GpyHkiym F(t), KoTopsle 06paiaioTcs B HY/Ib
Tonbko npu t = 0 u yposnersopsitor yenosuwo F(a + b) < F(a) + F(b). Ilpumenss atu GpyHKIUM K MMEIOIVIMCS METPUKaM
p(x,y), nonyaum sossie Merpuku p(x,y) = F(p(x,y)). st Takux QyHKIMIT BHIIONHSIOTCS CIeayoiue ceoricrsa: F(t;) <
F(t,) mput; <t,, F(0) =0.

Paccmotpum cBoitctBo miponsBonHoit F' () dyukuun F (t) npu

t>0,t # 0. Yurém, uro F(t + At) < F(t) + F(At), n Bocrionb3yeMcst OIpefie/ieHlieM IPOU3BOLHOI IIsL IIPOU3BOIBHOI
byHKIUY


https://goo-gl.ru/6qeR~s
https://goo-gl.ru/6qeV~s
https://goo-gl.ru/6qeW~s
https://goo-gl.ru/6qeW~s
https://goo-gl.ru/6qeZ~s
https://infourok.ru/user/ivanova-antonina-mihaylovna/blog/problemitipichnie-oshibkidopuskaemie-uchaschimisya-pri-reshenii-uravneniy-i-neravenstv-48897.html???history=130&pfid=1&sample=49&ref=0
https://infourok.ru/user/ivanova-antonina-mihaylovna/blog/problemitipichnie-oshibkidopuskaemie-uchaschimisya-pri-reshenii-uravneniy-i-neravenstv-48897.html???history=130&pfid=1&sample=49&ref=0
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F(t+ At) — F(t) < lim F(t) + F(At) — F(t) - lim F(At) _

F@) = lim At =% At A0 AL
i FACFO 20 FQ A0 - FO)
T At—0 At T At—0 At - ’

r.e.mput >0 F'(t) < F'(0).

F(t) — ney6biBatomast GpyHKIuUs, 3HAIUT € mpoussopHas F'(t) = 0.

Buenom F'(0) = F'(t) = 0, To ectb ¢ yBennueHeM t 3HaYEHME IPOUSBOHON YMEHDIIAETCS, CTETOBATENHHO, YMEHDIIAETCS
Koo duLMeHT HAKIIOHA KacaTebHbIX. Torma B KauectBe pousBonHoit F'(t) mogoriner BbIxopsias, HANPUMep, U3 3HaYEHUS
1, yobIBaroLas 1 IOBCIOAY [TOIOKUTEIbHAs QYHKIMS M3 M3BECTHBIX QYHKIMIL, OT KOTOPOI HEOOXOAMMO B3SITh MHTETPAI I 110~
fo6paTh KoHCcTaHTy C MHTErpUPOBAHYS TaK, YTOObI BbIIONHsUI0CH yenosue F(0) = 0.

[IpoBepuM BBITIIOJIHEHIE AKCYOM METPUKY 71t PYyHKIIUM

plx,y) = Fp(x,y).

1. Oyuxuus F(t) HeyOpiBatomast 1 obpamaercs B Hyb TonbKo mpu t = 0. CregoBarensto, F(t) = 0mput > 0.

p(x,y) = 0 o 1-oit akcuome st UCXOLHOI MeTpuKu p(x, V).

plx,x) = F(p(x, x)) = F(0) = 0 o Toif >xe aKcroMe.

2. Ilposepka cummerpuuHoct P(X,y) mo 2-oit akcuome i ucxopHoit merpuku p(x,y): p(x,y) =F (p(x, y)) =
F(p(y,x) = p(y,%).

3. TIpoBepka HepaBeHCTBa TpeyroabHUKA Wit P(X,y) MO 3-eil akCMoMe [Isl UCXOLHOI MeTpuku p(X,y) U CBOVICTBAM He-
yobiBaromeit dbyrxiyn F(t):

p(x,y) =F(p(x,y)) < F(p(x,2) + p(z,y)) < F(p(x,2)) + F(p(2,¥)) = p(x,2) + p(z,y).

[lanee npexcrasneH rpadudeckuit ananus Hey6piBaomux ¢yukumii F(t) co ceoiicteom F(a + b) < F(a) + F(b) u ycno-
BueM F(0) = 0, mosBonstiomux co3fasarh (CMHTE3MPOBATH) HOBblE METPUKI B METPUYECKNX IIPOCTPAHCTBAX [2].

ITposepka cBoiicta F(a + b) < F(a) + F(b) nposepeHa B pabote /60 aHAIUTIIECKY, OO0 rpadydecKy Kak IpoBepKa
IOJIO>KUTENBbHOCTY 3HadeHWiT QyHKImu ByX nepemenusix ®(a, b) = F(a) + F(b) — F(a + b) = 0.

B kauecTBe Ipou3BOAHOIT epBoit GpyHKIMnu Beibepem Gynkumio uaa F1'(t) = a' — y6piBaromas 1 monoXuTebHas MOKa-
sarenbHas Gynkiysa npu 0 < a < 1. Beibepem snauenue a = 0,5, rorna F;'(t) = 0,5,

Haxopum Heonpenienéuublit unterpan ot Fy'(t) = at:
at
F@) = | F'(®)dt=| a'dt = —+C;;
O = [R@d=[ad=sc,
-t

2
F () = f 05tdt =——=+C,.

In2
3HaveHne KOHCTaHTBI MHTerpupoBanns C; onpenensercs ycnosueM Fy (0) = 0:
270 1
Fl(O) = —E'F ;=0 = m

27t 1 1-271
F = —— —=—'F’ — 't=2—t.
1) In2 In2 In2 1 (0 =05

Tpadmku dyuxumii Fy (t) u F,'(t) npencranens Ha puc. 1.

1,6

1,4 —

1,2 —

\/ — F1(t)

0,6 /I - = F1'(t)
0,4 /s
N
0,2 r
-~ - - o
0 — t
0 2 4 6 8 10

Puc. 1. Tpachuk dpyHKuum F, (t) u eé npoussogHoi F,’ (t)
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TlokaxeM aHa/MTIYeCKK BbIIIo/HeHNne coiictBa Fy (a + b) < F;(a) + F;(b) kak HeoTpuuaTeIbHOCTb 3HAYEHNMIT (PYHKI[UN
IBYX IlepEMEHHbIX
®,(a,b) = F,(a) + F,(b) — F,(a + b) = 0, 10 ecTb
1-27¢ 1-27b 1-2-@b)

= — >
®1(a,b) In2 + In2 In2 =0
VN
1+ 2-(a+b)_p-a_p-b
®,(a,b) = >0

In2
[Ipu sTom a, b Menstrotcst oT 0 10 6ECKOHEIHOCTH.

1>27%>0;1>22>0;1-2"%>0; 1-2"?>0; ®,(0,0) =0.
Paccmorpum grad® — rpapuent dynxiyn ®(a, b) — BekTOp, BJOIb KOTOPOTO MPOMCXOAUT HanboIblilee BO3pacTaHMe
3HaYeHMIT PyHKIUN

10, = (OCID1 a@l).

grac™ =\%q "op /)’ ,

a0, (1 ¥ 2—<a+b)—2—a—2—b> 1
a

5 03 Yy (—27@Dn2 +27%In2) =

=291 -2 >0
D, (1 + 2—<a+b)—2—a—2—b)’ 1

dab

— =—(-27@D)n2+27Pn2) =

In2
b
—270(1-279) > 0.
VI3 TIONOKUTENBHOCTU KOMIIOHEHT BEKTOPA TPAJINEHTA JIe/IaeM BBIBO]I, YTO IIPY JIIOOBIX 3HAYEHUAX @, b TIPU UX [aibHEIIeM
yBenuyennu sHavdenue Gpyukuym O, (a, b) 6yner yennunsarscs, HaunHas ¢ ©;(0,0) = 0, 1. e. D, (a, b) = 0 npu n06HIX 3Ha-

YeHUsIX 4, b — 4TO 1 TPebOBAIOCH [OKA3ATb.
1-27t

In2

Taxum obpasom, pyukiuo F (t) =
p(x,y):
ecmu p(x,y) — merpuka, to p(x,y) = Fi(p(x,vy) ) = —
B kavecTBe MPOM3BOHOI BTOPOIl GyHKIMM BbibepeM IPOOHO-Mppanmonanbhyto dyHkimio suma Fo' () = \/%_1, raet €
[0, o).
Haxonum Heonpe/ieéHHbIil unterpan ot F,' (t):
F,(t) = sz'(t) dt = f\/td—% =2Vt +1+C,.
ITon6epeM KOHCTaHTY MHTerpupoBanus C, TaK, 4TOOBI BRITOMHAIOCH yenosue F, (0) = 0:
F,(0) =20 +1+C, =0,C, = —2.
F,) =2Vt+1-2, F/'(t) =

MOJXHO MCIIO/Ib30BAaTh /I CO3OaHV HOBBIX METPVIK IO MIMEIOIVMCA METPUKaM

1-2—P(xY) .
——— TaAKXXe ABJIAETCA MeTpI/IKOI/I.

1
N

Tpadmku dyuxumii F, (t) u F,' (t) npencrasnenst Ha puc. 2.

y
5

4,5 -~
4

3,5
: "
3 ~
2,5
2
1,5
1

0’5 /~ -

0 t

—F2(
t)

Puc. 2. Tpachmk yHKUMKM F, (t) u eé npoussogHon F,'(t)
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TlokaxeM aHa/IMTNYECKN BbINONHeHMe cBolicTBa Fy(a + b) < F,(a) + F,(b) xak HeoTpuIaTeIbHOCTD 3HAYEHMIT (PYHKI[MN
JIBYX IIepEMEHHBIX

®,(a,b) = F,(a) + F,(b) — F,(a + b) = 0, To ecTpb
®,(a,b) =2Va+1—-24+2vb+1-2—-2Vva+b+1+2=0

umm
®,(a,h)=2Va+1+2Vb+1-2Va+b+1-2>0

ITpu stoMm @, b MeHsAWTCA OT 0 10 6ECKOHEYHOCTH.

2Va+120; 2vb+1=0; ,(0,0) =0.

Iy _(66192 GCDZ).
‘Z:Da 2=\ %a "ob /)’ 1 1

2 !

=(2Va+1+2Vb+1-2Va+b+1-2) = - >0
7a = Ja Va+1 Ya+b+1
2 (aFT+2bFI-2VaThTi-2), = — Lo
—_—= a —2Va — = — >
ob b Vb+1 a+b+1

TakoKe Kak 11 B IIEPBOM IIpYIMepe 13 I0IOXKUTEIbHOCTY KOMIIOHEHT BeKTOpa IpajiJieHTa JiellaeM BBIBOJ, YTO IIPY JII0OBIX 3Ha-
4yeHnsx a, b mpu ux mampHeiiieM yBenndeHuu sHadenue pyuxuuu ©,(a, b) 6ymer yBennuusarbcs, HaunHas ¢ P,(0,0) = 0,
1. e. ®,(a, b) = 0 npu n06bIX 3HAUEHUAX A, b — 4TO 1 TPeGOBATIOCH IOKA3ATh.

Taxum o6pasom, pyrkimio F, (t) = 24/t + 1 — 2 MOXXHO MCIOIb30BATb /IS CO3JAHVISI HOBBIX METPUK 110 MMEIOLINMCSI MET-
pukam p(x,y):

ecmu p(x,y) — merpuka, 1o p(x,y) = F,(p(x,y)) = 2{/p(x,y) + 1 — 2 taxKe sBIsIeTCA METPUKOIL.
It TpeTbero mpuMepa BO3bMeM YOBIBAIOLIYIO ¥ IOBCIOAY IOTOXKUTENBbHYIO APOOHO-pAL[IOHANBHYI0 (YHKIMIO BIUfA
F 3'(t) = ﬁ, raet € [0, 0). ITocie peanusalyuim Tex e AEVCTBUIL, YTO U B IPEABIAYIIUX IPUMEPAX, IOIYIaeTCst CIeAyoInit
pesynbTar:
, dt
F3(t) = F3 (t) dt = m = arctg(t) + C3;
F5(0) = arctg(0) + C3 = 0; C; = 0.

F3(t) = arctg(t); F5'(t) =

1+t%
Tpaduxu ynxumit F5(t) v F5'(t) npexcrasnens Ha puc. 3.
y
1,6
1,4 -

1,2 /

/
0,8 -\ F3(t)
J

0,6
0,4 /\
’ / \
0,2
-~ -—
0 = == o= e e T
0 2 4 6 8 10

Puc. 3. Tpadmk (yHKuum F;(t) u eé nponssogHoit F;' (t)

IloxaxeM BbInonHeHMe cBoiicTBa F3(a + b) < F3(a) + F3(b) xak HeOTpUIIaTENbHOCTD 3HAYEHNUIT PYHKIVN J{BYX IEPEMEH-
HBIX

®;(a,b) = Fs3(a) + F3(b) — F3(a + b) = 0. B faHHOM ciTy4ae BOCIIOIb3yeMcsl FpaduaecKuM METOOM.
®;(a,b) = arctg(a) + arctg(b) — arctg(a+b) =0

[Tpu atom a, b meHs0TCs1 OT 0 10 6ECKOHETHOCTL.

arctg(a) = 0; arctg(b) = 0; ®5(0,0) = 0.
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Ha puc. 4 npepcrasnen rpaduk GyHkuuu gsyx nepemennsix @5 (a, b), s xoroporo BugHo, uro O;(a, b) = 0 npu mobbix
3HaYeHUAX a, b.

0,5

0,4 %~ 0,4-0,5
+0,3-0,4

0,3
% 0,2-0,3

0,2 +40,1-0,2

0,1 7 15 A Pans®-0,1

' i
; I

% 44‘,/‘/‘/‘/‘/‘/‘/‘/{{/ Pans

Puc. 4. F'pachmk pyHKuum aByx nepemenHbix d;(a, b)

Takum o6pasom, pyHkuuo F5(t) = arctg(t) MO>KHO UCIIONB30BATH /ISl CO3AAHNS HOBBIX METPUK 110 MMEIOLIVIMCS METPU-
kam p(x,y):

ecu p(x,y) — merpuka, 10 p(x,y) = F3(p(x,v) ) = arctg(p(x,y)) — TaKkke ABIAETCA METPUKOIL.

Oyukumu F;(t) B paccCMOTPEHHBIX TPEX IIPUMEPAX PAs3IUIHBI, HO Y HUX €CThb 00l1jee CBOVICTBO, KOTOPOE 3aK/II0YAETCS B TOM,
YTO IIPOU3BOJHBIE STUX PYHKIUI HeompuyamenvHol, OGTHAKO YMEHBIIAIOTCSA C YBe/INYeHMeM ITapaMeTpa t. DTO BbhIpaXKaeTcs KakK
B rpadMKax MpOU3BOJHBIX, TAK M B yMEHbIIEHNY K09 UIMEeHTa HAKIOHA KacaTenbHbIX K rpadukam. [Ipu atom F;(0) = 0.

B MeTpuueckom mpocTpancTBe R? (I/IOCKOCTD, COCTOAIAs U3 TIAp BEIeCTBEHHbIX YMCEN — BellleCTBeHHas TIOCKOCTD C Jle-
KapTOBBIMIU KOOP/IMHATHBIMIU OCSIMI) OCHOBHAsI €CTeCTBEHHAs MeTPUKa — e8K1U008a mempuka (pacCTOsHUE MEX/Y TOYKaMU
Ha IJIOCKOCTH)

p(x,y) =/ (1 —y1)% + (2, — y2)2

C nomo1Ipio BRIOPAaHHBIX QYHKINIT

1 —2-Pxy)
Fi(p(e,y)) = == F2(p(x,)) = 2Jp(x,y) +1 -2

u F3(p(x,y)) = arctg(p(x,y))
CO3IaHbI HOBbIEC MeTpI/IKI/I Ha 6336 eBKHI/IHOBOﬁ MeTpI/IKI/I
1 — 2~V E1=y1)2+(x2-y2)?

In 2 ’

plx,y) =

plx,y) = 2\/\/(961 —x)2+ (1 —y)? +1-2

up(x,y) = arctg(y/ (x; — y1)? + (X2 — ¥2)?) COOTBETCTBEHHO.
Takum 06pasom, B TaHHOII paboTe IIOCTPOeHbI TpuMepbl GpyHKImil F(t) 115 cuHTe3a HOBbIX METPUK B METPUYECKMX MIPO-
CTPAHCTBaxX ¢ TpebyeMbIMI CBOJICTBAMH, a TAK)Ke CO3JaHbl HOBbIe METPUKM Ha OCHOBE €BK/INJOBOI METPUKIU U IOCTPOEHHBIX

bynkumit F (t).

JInreparypa:

1. ®wmmonenkosa, H.B. KorcmexT nekiuit o GpyHKIMOHaIBHOMY aHa/M3y: Y4ebHoe mocobue. — CII6.: VsparenpcTBo

«JTanb», 2015. — 176 c.: wi. — (Yuebuuxu st By3oB. CrienjuajibHast IUTEPaTypa).

Konmoropos, A. H. OnemenTsI Teopyn GyHKIuiL 1 GyHKIMOHaNbHOro aHamisa/ A. H. Konmmoropos, C. B. ®omnH. — 7-¢
nsn. — M.: dusmarnut, 2004. — 572 c.
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WUccnepoBanue 3agaum Kowu ansa HEKOTOpOro BO3MyLLEHHOrO anre6po-
AucgdepeHUMaNnbHOro ypaBHEHMA NEPBOro NOpAAKa Ha ABJIEHUE NOrpaHCIIonA

YckoB Bnagumup Viropesuy, KaHanAaT hU3MKo-MaTeMaTUYeCKUX HayK;

NaHTeneesa ApuHa eHHagbeBHa, CTYAEHT
BopoHexckuil rocynapcTBeHHbIi NecotTexHuyeckuit yHusepcutet umenn . ®. Mopososa

Paccmampusaemcs: 3adaua Kowu 0nst aneebpo-ougddepenyuanvrozo ypasHeHus nepeozo nopsoxa, 603MyuieHHo20 onepa-
mopHoti 0ob6askoii 6 npasoti wacmu, cooepicauieii manvii napamemp. Ileped nPou3BOOHOL HAXOOUMCS BbLPONOEHHbITI onepa-
mopHvIti KoaPpuyuenm. Imom KodPPuyuenm sSTemcss Hped2onvMOBCKUM ONEPAMOPOM € HYNeBbIM UHOEKCOM, UMEIOUWUM
o0HoMepHOe 50po. B pabome npugooumcs anzopumm uccne008anus 3a0a4il Ha HAZIUYUe T6/IeHUS NOZPAHCTIOSN, 8bI3bI6AEMbIM Ha-
NuMUeM MAno02o napamempa. Anzopumm unmocmpupyemcs npUMepom ¢ KOHKPEMHbIMU 3HAYeHUSMU ONePamopHbIX KoIpduisu-
€eHIMo8.

KmroueBble cnoBa: 3adaua Kowwu, aneebpo-oupgepenyuansvroe ypasHerue, Gpedzonomos onepamop, Masuviii napamemp, se-
JIeHUe NOZPAHCIIOA, YPABHEHUE 6erNBTIeHUS.

PaCCManI/IBaeTCH 3amavya Komn:

AZ = (B +£0)x(t,2), (1)

x(0,¢) = x%°(¢) € Ey, (2)

rie A, B, C — 3aMKHyTbIe TMHEIHbIE OIlepaTOpBI, IefICTBYIOIIVE 13 GaHaX0Ba IIPOCTPaHCTBA £ B 6aHAXOBO IIPOCTPAHCTBO
E, ¢ Bcroy wioTHoit B E; o6macTbio onpenenenns; x° (&) — ronomopdnas B okpectHocT Touku € = 0 dynkuus; t € [0,T];
€€(0, &).

YpaBuennewm (1) onmceiBaeTcst MexxoTpacieBoit 6amauc [1], mpopgonpusie konebanus monekyn JJTHK, mogava celpbst pu pa-
60Te 1eCONIPOMBILIIEHHO CUCTeMBI [2] 1 T. .

Vccnepyercst BIMsiHME MaJIOTO IapaMeTpa € Ha KadyeCTBEHHbIE CBONICTBA pellleHMsA. B ciyuae BoIpoXkaeHHOTO omeparopa A
3TO B/IUSHME MOXKET OBITb 3HAUUTEIbHBIM, BIUIOTh IO PaspylIeHNs cuCTeMbl. VmocTpaiueit aToro spsercs «addexr 6a-
60UKI» - He3HAYNTE/IbHOE BJIMSHIE HAa CUCTEMY MOXKET MMeThb G0JIbline 1 HelIpefiCKasdyeMble TOCIECTBIS B IPYTOM MeCTe U B
Ipyroe BpeMsl.

B sxoHOMUKe (AVHAMIYECKNIT MeXOTpacieBoil 6anaHc (JIeOHTbeB)) HEBBIIIOMHEHIE YCTIOBIIT PEryISPHOCTI BBIPOXKAEHIsS
B/IedeT OOJIBIIIOE PACXOKIEHUE MeX/Y IUTaHNPYeMbIM 00'beMOM IPou3BoyicTBa (€ = 0) 1 IOTy4eHHBIM Ha ITPaKTHKE.

[Tpumep MccefoBaHNs 9TOM MO/ Ha Ha/M4ue sIB/IeHNUs TOTPaHC/IOs TIpUBeNeH B [3].

Manerit mpomexxyTok (B sansoM ciydae (0,t")), B KOTOPOM MPOUCXOFUT pe3Koe M3MEeHEHIe PellleHNs, Ha3bIBAeTCs no2pa-
HUUHOLIM c10em (NoZPAHCIoeM).

K BBIPOK/IeHHBIM OTHOCATCSA OIIEPaTOPbI, 06/TafjaolIe CBOVICTBOM (peAroIbMOBOCTI.

[TpuBeseM HeOOXOAMMbIE CBEJICHIIL.

CoiictBo. /Tuneiinolii onepamop A, deticmsyrouiuii u3 6anaxosa npocmpancmea E; 6 6anaxoseo npocmparcmeo E,, obna-
Oaem ce0ticmeom Ppedeonvmosocmul (¢ Hy/Ie8biM UHOEKCOM), eCTiU UMEION MeCo cie0yiousue PasnoneHust 6 Nnpsamoie CymMmol noo-
npocmpancms

E; = Coim A @ Ker 4,E, = Im A @ Coker 4, (3)

20e Ker A — s0po onepamopa A, Coim A — npsamoe dononnenue k s0py, Im A — o6pas onepamopa A, Coker A — degpexmmoe
noonpocmparcmeo; pasmeprocmu dim Ker A = dim Coker A < oo; cymcerue A onepamopa A na Coim A umeem ozpanuuenoil
o6pamuviii A7 [4].

3amevanne 1. Beskuii nunetinviii onepamop A: R™ — R, 3a0asaemviii 6v1posicoernoii keadpamuoii mampuyeti, ppedzonvmos
(5].

3ameuanme 2. Beaxuii nunetinotii onepamop A: R™ — R", 3adasaemuiii uucnosoti mampuuyeti, ozparuuen [6].

Omnpepenenne 1. Ocpanuuennas gyukuus v(t, €), onpedenennas na te [0,T], nasvieaemca gynkyueii nozpancnos 66au3u
mouku t = 0, ecnu npu € = 0 umeem mecmo cnedyroujee nogederivie: V(t, €) = 0 na (0,t") ons nobvix t'e(0,T) uv(t, &) # 0 na
[0,T] [7].

Ompenenenne 2. B 3adaue (1), (2) umeem mecmo signeHue nozpamcnos, ecnu

x(t, &) = x(t) +v(¢, ),

2de X (t) — pewenue npedenvroti 3adauu 0ng 3adaqu (1), (2). Yenosus, npu Komopoix umeern mecmo sA6jeHue nozpaHcos,
HA3bLBAIOMCS YCTIOBUIMU Pe2YIIPHOCHIU 8bLPONOCHUS.
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1. ViccnepoBanne 3agaun (1), (2) Ha AB/IeHUE OTPAHCIIOSN

[Tepeiinem k muccregoBanmio 3asaun (1), (2) Ha HanM4Me sIBIEHNS TOTPAHCIIOS.

3pech u lasiee paccMaTpUBaeTCsA CIydart ppefrobMoBa omepaTopa A, MMeIoIero OZHOMEepHOe ARPO.

Bogurcs: mpoexrop @ Ha Coker A, momyoO6paTHBIT OIlepaTop

A~ =A"*(I - Q): Im A - Coim A N dom A, rie | 0603HaYeH eMHNIHDII OTIEPATOP B COOTBETCTBYIONIEM TIO/ITPOCTPAH-
crBe. Oukcupyrorcs anementsl e € Ker 4, e # 0, ¢ € Coker A. B Coker A BBoguTCs CKasipHOE IpoM3BefeHne <, > Tak, YTO
<@, p>=1.

3apmaua (1), (2) HaspiBaeTcst donpedenvHoti. A 3ajjada, B KOTOPOI GOpManbHO MOI0XKeHo € = 0:

dx
AZE — By

X Bro),
X(O) = x_o € El

HasbIBaeTcs npedenvHoti. [IpenenpHas 3a/jada ¢ JAHHBIMI U3 HACTOSIIIETO BBeJEHNsI pellieHa B pabore [8].
3ajjagumM ycnosue.
1. Omeparopnas mapa (4, B) perymsapHa.
Omnpepenenne 3. [TocnedosamenvHocmo snemenmos U;, i = 1,2,3, ..., onpedengemoix gopmynoii
u; = (A"B)i e,
Hasosem B-aopdanosoii yenouxoii A.
Teopema 1. Onepamopras napa (A, B) peeynspra mozda u monvko moeda, x02da B-sopoarosa yenouxa A koneuna [8].
[TpuBeneM pesy/IbTaThl, OTy4eHHbIe B paboTax [9], [10].
BBopuTcs cyMMa 110 BCeBO3MO>KHBIM IlepecTaHOBKaM 13 kq anementos A~ B u k, anementos A~ C:

Sevk, = Z (A"B) ...(A"B) (AC) ...(A=C),

kq k2

orepaTopsl, feficteytomye n3 E; B C:
Qoo() =< QB(), ¢ >,
Qo1() =< QC(')._(P >,
Qjo() =< QB(A™B) (), ¢ >,
Qi () =< @BS;_;(), ¢ > +< chj—i+1,i—1(')'(ﬂ >i=12,..,J
Q) j+1() =< QC(A~CY (), ¢ >,i,j EN,
K09 PUIVIEHTDI dﬁ, ompepensieMble paBeHCTBAMU
dji = jSe,j,i eENU {0},[ = 0,1, ,] + 1.
[TonydeHo ypaBHeHMe BeTBJICHYS, IOMOTAIOIIee BBIAB/IATD HaTM4Me SIB/ICHNA IOTPAHCIION B 3ajiaue U OIpefenaTh BUL GpyHK-

1M1 IIOTPaHCIIosA

PerymspHocts onepaTopHoit mapsl (4, B) o3Havaer, 4To cymiectsyer [8]

p =min{i € N:d;_,, # 0}.
Yucrno p - 3T0 yIHA B->)KOpAaHOBOII IeTouKy A.
3ameuanne 3. [Ipu p = 1 umeem mecmo pasHomepHas cxooumocmo pewerusi sadaqu (1), (2) k peuwienuto npedenvHoti 3adauu.
[Ipenmonoxmum fasuee, 410 p = 2.
Kpowme Toro, sagafum elije yCIoBuA.
2. Omepatopst QB, QC: E; — Coker A, A”B,A™C: E; = Coim A orpaHudeHsl.
3. CymectByeT Takoe uncno n € N, uro

dp_zn # 0.

Torya nMeer MeCTo
Teopema 2. [Iycmv svinonnenut ycnosus 1-3. B 3adaue (1), (2) umeem mecrmo Aenenue n02PAHCIOL NPU 8bINONTHEHUU YCIOBUS

Re 2212 > (4)
a
p-2.n

2. UccnemoBaHue OHOTO TNHEITHOTO ONepaTopa Ha CBOIICTBO (PENroIbMOBOCTH
Mpennoxenue. /Tuneiinviii onepamop A: R® - R3:

1 3 4
A=<2 6 8)
1 1 1

ppedeonvmos.
JHokazamenvcmeso. CTpoyM MOAIIPOCTPAHCTBA:
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0.5x3 x; — 0.5x4
Ker 4 = {(—1.5)63),9(3 * 0}, Coim 4 = {(xz + 1.5x3>},
X3 0
Y1 0
ImA= {(23’1)}, Coker A = K—Zyl + yz)}.
Y3 0

Sppo M KOSAPO KOHEYHOMEPHBI U MMEIOT eAMHWYHYI0 pasMepHOCTb. Bommonuenne Ker AN Coim A = {0}, ImAN

Coker A = {0} Breuer pasnoxenns (3). Omepatop

) —05 0 15
A—1=<0.5 0 -05

0 0 0

0 0 0 1 0 -05 0 15
Q= (—2 1 0>,e = (—3),(,0 = <1>,A' = ( 05 0 —0.5).
0 0 0 2 0 0 0 0

CTIeloBaTeNbHO, A GpefroapMoB.

OrpaHMY€H. ,Hanee,

3. IIpumep
VlccnenoBaTh Ha Halu4Ke sBIEHNA TIOTPaHCIoN cefyolyto sanady Komu B R3, sanannyio na orpeske [0, T1:

ax | gdip g _

" +3 " +4 " (b + &c)x,

281 4 82 4 g8 _ 4 ocxs, (5)
dt dt dt

dxq dx, dxz _

" o + Frab &cxq + £xz,
xi(Ol S) = x?(e)’i = 152’35 (6)
rme xi0 (e),i = 1,2,3, - ronomop¢ubie B okpecTHOCTM ToukY € = 0 dyHkuun, a, b, ¢ € R - mapamerpsr, b # 0, ¢ # 0.

1. BoinuieM MaTpuIIbl IMHENHBIX onlepaTtopoB A, B, C:

1 3 4 0 b O 0 ¢c O
A=<2 6 8>.B=<b 0 C>,C=<0 0 0).
1 1 1 0 0 0 c 0 1

2. Omneparop A ¢ppesronbpmMoB, 4To 6bUIO FOKA3AHO B IPEABIAYILEM IyHKTE.
3. [Iposepum ycnosue 1. Beruncnenns mokaspiBaloT, YTO
doo =< QBe,p >=7b + 2c.
CrnenosatenbHo, ecn 7b + 2¢ = 0, To p = 1: oneparopnas napa (4, B) perynsapHa, fiuna B->KopAaHOBOII LIETIOYKY OIIepa-
Topa A paBHap = 1.
[Tyctp Tenepns 7b + 2¢ # 0. Vimeem:
dyo =< QBA™Be,p >= 9b>.
ITockombky dyy # 0 (Tak kak mo ycimosuio b # 0), cnemoBarenbHo, omeparopHad mapa (A4, B) perynsapHa, mmiHa B-
JKOPIaHOBOII LIeTIOUKM orepaTopa A paBHa
p =2
4. TIposepum ycnosue 2. OnepaTopsl

0 0 0 0o o0 O
QB=<b —2b C>.QC=<0 —2c 0),

0O 0 0 0o 0 O
0 —-05b 0 1.5¢ —-0.5c¢ 1.5
A B=|0 05b 0),AC={-05¢c 05¢c -05
0 0 0 0 0 0

OTpaHNYeHbI B CUTy 3aMeYaHust 2.
5. Tlposepum ycnosue 3, BBIYMCINE 3HAYEHUA dp_5 5 = don TIPU KKIOM L € N:
dy; =< QCe,p >= 6c.

OHO BBINOTHEHO, ITOCKOJIbKY I10 YCI0BMIO € # 0.
6. [anee,

o o _ 907

dp-2n do1  6C’
TOIZIa HepaBeHCTBO (4) OyzeT BBIIIOIHEHO Ipy ycnoBum ¢ > 0.
Tem caMbIM, IPUMEHUB 3aMedaHye 3 1 TeopeMy 2, ONTYIUM CIIeAYIOIVIT pe3y/IbTaT.
Teopema 3. IIpu svimonmenuu ycnosus 7b + 2¢ = 0 umeem mecmo pasHoMepHAsT CXOOUMOCb peuteHUs 00npedenvHotl 3d-

dauu (5), (6) k npedenvroil 3adaue.

Tenepv nycmo 7b + 2¢ # 0. IIpu svinonnenuu ycnosus ¢ > 0 6 sadaue (5), (6) umeem mecmo s6neHue HOZPAHCIION.
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Extracting Sentiment from Rap songs
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International University of Information Technologies (Almaty, Kazakhstan)

1. Introduction

Information technology has become an integral part of
people»s daily lives. It is difficult to find an industry where
there is no influence of information technology. On the con-
trary, it is easy to find industries that cannot exist without
information technology. Organizations and companies pro-
duce huge amount of data daily. However, they do not cope
with such amount of data because of many factors: lack of
resources such as time, human and finance; an inefficient
storage of data; not knowing how to consume such data
and what to do with them. It is expected that the data will
double every two years over the next decade and it will be ex-
ceedingly difficult for us to process such data with the cur-
rent computing power of modern processors. For this reason,
we need to find, develop, and implement other methods and
techniques, which are capable to resolve issues with ever-
growing data.

Today, data is getting a lot of attention. As many organiza-
tions and companies understood that they were handling data
inappropriate, especially textual data. Thus, leading to the new
methods, algorithms, principles of handling textual data. One
of the methods to deal with textual data is Natural Language
Processing. It has many applications such as sentiment extrac-
tion, topic extraction and word generating etc.

Goal of this work is to apply NLP techniques to extract sen-
timent from textual data. The source of textual data is song
lyrics of 11 rappers. Songs in 11 classic rap albums were col-
lected as a dataset for this research work. Song lyrics were col-
lected from famous Genius» song lyrics database. album, on
which sentiment analysis was performed.

2. Data collection and cleaning

Before collecting any data, author had to choose which art-
ists» songs he was going to collect. Initially, He decided to make
the list of top 10 rappers of all time, but it changed slightly. In
fact, it was the hardest thing at the beginning. Worth to men-
tion that the list of the top 10 greatest rappers is a subjective
thing, but if many people consider one rapper a top ten then
probably, he is in top ten. So, author searched for such lists in
Internet and found few rankings and mixed it with his views.
Eventually author made a list of artists whose work was inter-
esting for him.

Rappers throughout their career produce ton of songs and
usually each album has its own story to tell. It would not be
wise decision to do analysis on all the songs produced by the
rappers in my list. Therefore, author has chosen one album for
each artist and used songs in their albums as a data for my
analysis. So, author»s final list consists of 11 artists and their
albums, see the table 1.

Table 1. Albums to be analyzed

Artists Albums
The Notorious B.I. G. Ready to Die
Eminem The Marshall Mathers LP
Nas Illmatic
Rakim Paid in Full
Jay Z Reasonable Doubt
Tupac Me Against the World
Fugees The Score
Kendrick Lamar Good Kid M. a. a. d City
Kanye West Graduation
J Cole 2014 Forest Hills Drive
Logic Under Pressure
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Song lyrics were collected from the Genius.com, who has
large song lyrics database. Moreover, they have made APIs for
developers to access their data. To work with their APIs, one
must register and authorize to website to get access token. Ac-
cess token allows developer to make requests to Genius API

to collect data about songs. Additionally, author has used li-
brary «LyricsGenius» by John W. Miller which acts as a conve-
nient interface to work with Genius API. For the collected song
lyrics see the figure 1.

lyrics

Eminem

Fugees

J Cole

[Announcer: Jeff Bass & Eminem]'nThis is another public service announcementinBrought to you,

in part, by Slim Shady'nTell 'em | don't give a fuck...

[Intro: DJ Red Alert]inColombia Ruffhouse Records presents\nA Refugee Camp
production\nFugees, The Score\nAnd now, for our feature presentation...\n...

[Produced by J. Cole]\in[Directed by Scott Lazes]'n'n[Verse]\nDo you wanna, do you wanna

be\nDo you wanna, do you wanna be'\nDeo you wanna, do you wa...

Jay Z

Kanye
West

Kendrick
Lamar

Logic

Nas

Rakim

The
Notorious
B.L.G.

Tupac

[Produced by The Hitmen & Knobody]\n\n[Skit: Pain In Da Ass]\nAh shit, okay, okay, alrightinBig
man! You wanna make some big bucks, huh?'nLet's se. ..

[Produced by Kanye West]\n\n[Intro: Kanye West]\nUhh.. uhhinUhh.. uhhin\n[Chorus 1: Kanye
West]'nGood morninglinGood morningl\nGood meringl\nGood. ..

[Produced by Tha Bizness]\n'n[Intre]\nLord God, | come to you a sinner\nAnd | humbly repent for

my sins'nl believe that Jesus is Lordinl believe t...

[Intro: Steve Wyreman]inAight, or—higher probably, right?\nFuck it, just record it. Who cares?

\nOne, two...\n'n[Verse]'nl just wanna make these mu...

[Produzido per Faith N & Nas]in\n[Mas]\nStreet's disciple, my raps are trifle\nl shoot slugs from my

brain just like a rifle\nStampede the stage, ...

[Verse 1]\nl ain't no joke, | used to let the mic smoke\nNow | slam it when I'm done and make sure

it's broke\n\When I'm gene no one gets on 'cause...

[Skit: Puff Daddy]\nPush\nC'mon, shorty, stay push, ¢’/moninC'mon, ¢'mon, push it's almost
there'nOne more time, ¢'/mon'nC'men, push, baby, one more. ..

[Male Reporter]'inAt 12:25 AM Wednesday, 2Pac was on his way into a time square building to

record at an eight-floor studio with another rapper. Bu...

Fig. 1. Raw dataset

Machine leaning model does not understand raw text
data as humans do. Text must be cleaned and provided in a
form which can be understood and processed by the com-
puter. Therefore, data must be prepared before fitting data to
models.

There exist many text cleaning techniques. The question
whether you need to apply text cleaning techniques or not
depends on your data and goals. However, before applying
any techniques developer needs to determine what type of
noises are exist in dataset. There are a lot of commas and
inverted commas and other special characters. Such special
characters add up to the overall volume of the noise, there-
fore such characters must be removed from the dataset. Song
lyrics dataset also contains numbers. Without knowing con-
text of the sentence retrieving sentiment score from num-
bers in the sentence is not possible, therefore in author»s
case numbers do not bring any meaning as a result author
has removed numbers from the dataset. Another way to nor-
malize dataset is to lowercase all the text. It is done to avoid
duplicate words.

For now, author has discovered several ways which can be
used to clean text from noise. Noise types in dataset:

— Words in square brackets such as * [Intro] } ¢ [Verse 1]
¢ [Chorus] > ¢ [Outro] > Those words act as annotation and has
no meaning to the audience.

— Commas, inverted commas, and other special charac-
ters

— Numbers

— Make text lowercase

After applying text cleaning techniques described above,
author has got clean song lyrics data frame, see the figure 2.

How does computer read the song lyrics dataset? We cannot
just pass the dataset as a large string. Therefore, the dataset
must be transformed into a format which is easy to work with
for computer and understandable. One of such formats is Doc-
ument Term matrix (Term Document matrix). It is a mathe-
matical matrix which represents the frequency of terms that
are encountered in document. Here document means any da-
taset or collection of data in any form. In the document term
matrix, rows represent the documents in the collection, and
columns correspond to terms.

When text data is processed as text data no as number, we
can retrieve hidden values from the text data. One of methods
which allows us to value text as a text is Bag of Words (BOW).
Basically, it is just a list where stored distinct words in docu-
ment and words» number of occurrences [1].

Below you can see the document term matrix (DTM) gen-
erated for song lyrics dataset. Eleven rows represent the rap-
pers they are considered as a document in the DTM model.
5670 columns represent unique words in the model.
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lyrics

this is another public service announcement brought to you in part by slim shady tell em i dont

Eminem give a fuck slim shady does not give a fuck what you think tell em to suck it if you dont like it
y...

colombia ruffhouse records presents a refugee camp production fugees the score and now for

Fugees our feature presentation yo this fucker i was wit the other day i was chillin with scott and the
minut...

do you wanna do you wanna be do you wanna do you wanna be do you wanna do you wanna
J Cole be free do you wanna do you wanna be happy do you wanna do you wanna be happy do you
wanna be happy do you w__.

ah shit ckay okay alright big man you wanna make some big bucks huh lets see how tough
Jay Z you are you know something about cocaine digame you kidding me or what man theres a
bunch of colombians co...

uhh uhh uhh uhh good morning good morning good maorning good morning wake up mr west

Kanye . . . . .
Weyst mr west mr fresh mister by himself hes so impressed | mean damn did you even see the test
you got ds muth__.
. lord god | come to you a sinner and i humbly repent for my sins 1 believe that jesus is lord i
Kendrick . . : L - . E
Lamar believe that you raised him from the dead i will ask that jesus will come to my life and be my
lor._.
aight or—higher probably right fuck it just record it who cares one two i just wanna make these
Logic music lovers remember again while the haters fall back like september again | was hoping
stacks ...
streets disciple my raps are trifle | shoot slugs from my brain just like a rifle stampede the
Nas stage i leave the microphone split play mr tuffy while im on some pretty tone shit verbal
AsSASsIn
Fig. 2. Cleaned text data 2
abandoned able abortion absence abstract absurd abuser abusin abusing ac .. yoga york young
Eminem 0 0 1 0 0 0 0 0 1 0 .. 1 0 4
Fugees 0 0 ] ] 1 1 0 0 0 0 .. 0 0 2
J Cole 0 0 0 ] ] 0 0 0 0 0 .. 0 0 0
Jay Z 0 0 0 1 ] ] 0 (] 0o 1 .. 0 1 2
S 0 o0 0 0 0 0 0 0 0 0 0 o0 1
West
Kendrick 0 o 0 0 0 0 0 1 0 o 0 0 3
Lamar
Logic 0 1 0 0 0 0 0 0 0 0 .. 0 0 1
Nas 0 0 ] 0 0 0 0 ] 0 0 .. 0 2 3
Rakim 0 0 ] 0 0 0 0 0 0 0 .. 0 0 0
The
Notorious 0 0 1 0 0 0 1 0 o 1 .. 0 1 2
B.1.G.
Tupac 1 0 0 0 0 0 0 0 0 0 .. 0 1 7

11 rows x 5670 columns

Fig. 3. Document term matrix for song lyrics
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Song lyrics dataset in the form of DTM is ready for further
processing. With help of DTM model we treat text data as a
text and at the same time machine can understand this model.
Because text data in DTM is represented as numerical struc-
ture which can be used to various calculations and analysis. It
is just a starting point to further analysis, namely Exploratory
Data Analysis (EDA).

3. Exploratory Data Analysis

After cleaning data and organizing data into one format, it
is recommended to do Exploratory Data Analysis (EDA) to

understand the data. Because if you do not understand your
data you do not know what insights you want get from the da-
taset [2]. In the EDA step, author has focused on the following
things for each rappers» album:

1.  Most common words

2. Depth of vocabulary

3. Amount of profanity

Top 30 common words for each rapper allows see some pat-
terns in the data. Below author has included the figure 4 where
top 30 most used words for each rapper are listed.

Eminem Fugees J Cole Jay Z Kanye West Kendrick Lamar Logic Nas Rakim The Notorious B.l.G. Tupac

0 (you, 421) (the, 493) (you, 346)  (the, 458) (you, 265) (you, 352) (the, 351) (the, 299)  (the, 209) (the, 642)  (the, 457)
1 (the 371) (you, 250) (the, 315)  (you, 331) (the, 252) (the, 337) (it, 268) (be, 185)  (you, 136) (you, 322)  (be, 257)
2 (and, 244)  (to, 220) (be, 225) (to, 305) (be, 187) (and, 248)  (be, 261) (it, 172) (it, 128) (to, 292)  (you, 242)
3 (be 284) (be, 213) (and, 201) (it,221)  (and, 183) (my, 223)  (my, 187) (to, 121)  (to, 120) (and, 262) (and, 234)
4 (o, 274) (my,208) (my, 186)  (my, 183) (to, 158) (it, 187)  (you, 157) (and, 113)  (be, 108) (me, 241)  (me, 230)
5 (me 273) (and, 163)  (to, 179) (and, 176) (it, 147) (be, 181)  (to, 156) (my, 111} (and, 103) (my, 228)  (to, 229)
6 (it 228)  (la, 154) (it 172)  (be, 170)  (me, 128) (that, 174) (and, 152) (in,84)  (get, 79) (be, 195)  (my, 155)
7 (get 173) (me, 144) (that, 129)  (me, 170) (my, 127) (in, 171)  (that, 135) (one, 84) (my, 58) (get, 157) (it, 141)
8 (in, 167) (in, 125)  (me, 115)  (get, 169) (get, 103) (to, 159)  (get, 121) (you, 74) (rhyme, 46) (it, 154)  (in, 137)
9 (my, 146) (get, 124) (in, 113) (in, 137) (do, 83) (of 141)  (me, 113) (of, 71) (s0, 44) (in, 148)  (get, 135)
10  (up,135)  (it, 122) (do, 108) (your, 105) (that, 77) (me, 140)  (this, 113) (love, 59) (of, 41) (for, 119) (that, 101)
11 (of 130) (with, 112)  (no, 105)  (with, 102) (in, 78) (get, 112)  (in, 101) (for, 50y (this, 40) (bitch, 112)  (they, 82)
12 (this, 126) (we, 93) (get, 99) (for, 89) (now, 74) (your, 95) (but, 97) (yours, 50)  (when, 38) (your, 105)  (see, 81)
13 (so, 10)  (up.90)  (we, 91) (of, 81) (s0, 68) (can, 87)  (go, 91) (me, 49) (in, 35) (that, 104)  (lord, 78)
14 (your, 107) (your, 86) (this, 83) (can, 80) (what, 64) (with, 80)  (they, 88) (world, 48) (me, 35) (with, 99) (for, 75)
16 (with, 105) (of, 80) (for, 80) (that, 74) (we, 83) (for, 79) (do, 79) (with, 48) (up, 34) (biggie, 87) (of, 70)
16 (do, 92) (that, 74)  (love, 66) (we, 73) (cant, 61) (we, 78)  (with, 74) (that, 47) (your, 33) (motherfucker, 91)  (with, 70)
17 (that, 88) (many, 71)  (wan, 63) (this, 70) (up, 59) (all, 68) (up, 68) (mine, 48) (but, 29) (all, 88)  (but, 66)
18 (they, 83) (they, 69) (up, 58) (feel, 68) (but, 58) (up, 86)  (feel, 67) (this, 48) (mic, 29) (of, 88) (up, 62)
19 (al, 82)  (no,54)  (but, 57) (out, 83) (this, 57) (this, 65) (of, 65) (up, 43)  (then, 26) (up, 88) (when, 82)
20 (he 81) (do 54) (cha 561 fun B3) fof 511 (what 63) Ifor 2% (et 421 fif 25} (thev 86) nif 821

Fig. 4. Document term matrix for song lyrics

By looking at the figure 4, it is noticeable that many top
used words are common for many rappers. As those words
hide other interesting words by which albums can be differ-
entiated. Therefore, such words will be removed from the da-
taset. Rule for deleting above words is «If more than half of the
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moving common words, author has created a word cloud for
his dataset. Representing most used words in word cloud is
good visualization. Word cloud gives opportunity to see and
analyze findings.
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Fig. 5. Word cloud of most used words



92 | WHdopmaumMoHHbIe TeXHONOrUK

«Monopoin yuénbin» « N2 25 (315) « WioHb 2020 .

Vocabulary of rappers is one of the things which differenti-
ates rappers. Comparing vocabulary among albums is relatively
not fair as there is no standard on the number of songs in one
album. Because of this comparing vocabulary is not accurate.
Number of unique words can be used to analyze one rapper»s
vocabulary. Often albums have into song, which is about 30 sec
song. Also, there are some short audios, technically it would

be wrong to call them song, with the length about 30 sec. For
instance, Eminem»s The Marshall Mathers LP album has offi-
cially 18 songs. However, 2 of them short audios which are not
full songs. So, there are 16 full-fledged songs. Author have cre-
ated table where first column indicates rapper, second column
indicates album name, third indicates officially listed songs
and fourth is the actual number of full-fledged songs.

Table 2. Number of unique words

Rapper Album Unique words Actual songs
Rakim Paid in Full 810 9
Kanye West Graduation 1099 15
Logic Under Pressure 1249 13
J Cole 2014 Forest Hills Drive 1278 13
Nas Illmatic 1424 10
Tupac Me Against the World 1492 14
The Notorious B.I. G. Ready to die 1828 18
Fugees The Score 1850 18
Eminem The Marshall Mathers LP 1945 16
Kendrick Lamar Good Kid M. a. a. d City 1945 12
Jay Z Reasonable Doubt 1949 16

To eliminate non-standard number of songs in the albums,

author has calculated the number of unique words per song, it
gives more accurate comparison.

Table 3. Number of unique words per song

Rapper Album Unique words per

song

Kendrick Lamar Good Kid M. a. a. d City 162
Nas Illmatic 142

Jay Z Reasonable Doubt 121
Eminem The Marshall Mathers LP 121
Tupac Me Against the World 107
Fugees The Score 103
The Notorious B.I. G. Ready to die 102
J Cole 2014 Forest Hills Drive 98
Logic Under Pressure 96
Rakim Paid in Full 90
Kanye West Graduation 73

Above table is identification of how album is lyrically deep.
Look at how Kendrick»s album stands above other, 20 more
words than the Nas» Illmatics album. By looking at the table
6, we probably did not pay attention to the works of Nas and
Tupac. But with the help of above table we can easily say whose
album is lyrically richer.

One thing which catches attention is the curse words in the
word cloud, figure 5. Many curse words were not collected to
the word clouds. Some of them were removed from the da-
taset. To see which rapper uses curse words most analysis
should be done on the untouched dataset. There probably lots
of curse words, but author look for f-words, s-words, m-words,
b-words, and sh*t words. Author has combined words whose

base is same, but because of slangs ending differ, for instance
f-words had two types and m-words had two types. Below in
the figure 6, you can see the number of each curse words for
each rapper. Biggie Smalls and Eminem have used f-words a lot
in their albums. In fact, they have used f-words so much, that
number of f-words used by third ranked rapper is about twice
less. On the other hand, look at the Rakim»s album which has
no f-words. Not only f-words, Rakim»s album «Paid In Full»
has no curse words only sh*t word occurred twice. This fact
distinguishes Rakim»s album from others. Second in not using
f-words is Kanye West with only 9 f-words, but he has used a
lot of sh*t words.
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f word s word b-word sh-word m-word

Eminem 125 17 62 65 12
Fugees 17 2 3 20 9

J Cole 63 0 24 67 2

Jay Z 56 2 19 51 7

Kanye West 9 1 5 41 2
Kendrick Lamar 38 3 43 3 3
Logic BB 2 33 53 10

Nas 24 0 18 32 2

Rakim 0 0 0 2 0

The Notorious B.1.G. 134 B 12 68 91
Tupac 50 1 18 27 26

Fig. 6. Number of curse words

By analysing figure 6 one could say that there are a lot of
curse words. However, more accurate number can be deter-
mined if we calculate curse word usage in the album. To cal-

culate that divide total number of curse words on total number
of words used in the album. As a result author illustrates the
graph in the figure 7 below.
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Fig. 7. Line graph of number of curse words used

From the figure 40 and 41 it is clear that Biggie Small have
used a lot of bad words almost 8% of his album consists of bad
words. This is quit big number. While Rakim»s album does not

even reach 0.2%. The curse word percentage usage will define-
tely affect on the sentiment of the albums.
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4. Sentiment Analysis

Sentiment analysis is one of techniques in the NLP which
determines emotion in the text. There are some terms which
needs to be clarified before introducing practical results.

First term is polarity. Polarity describes emotions in the text.
Emotions expressed in the text might be positive or negative.
If the emotions expressed in the sentence is negative, then po-
larity for the sentence will be negative value. While positive
sentence will have positive value for polarity.

Second term is subjectivity. It describes whether given sen-
tence is someone»s opinion, belief, or personal view. If sen-

Input data format for this stage is a corpus, not docu-
ment term matrix. Because in document term matrix words
are separated and order of words is lost. Order of words is
crucial for sentiment analysis, because take for example sen-
tence «Laptop»s battery is not good». If you applied senti-
ment analysis for DTM model of the example sentence, then
word «not» would get separated from word «good». Thus,
leading to incorrect calculations. Therefore, to keep the
order of words, input data will be in the format of whole
text (corpus). In the figure 8 below, you can see the python
dataframe with polarity and subjectivity columns for each

tence is about facts, then sentence is closer to the objectivity. artist.
lyrics name polarity subjectivity
Eminem this is another public service announcement b... Eminem -0.091212 0.497735
Fugees colombia ruffhouse records presents a refugee... Fugees 0.080803 0.460592
J Cole do you wanna do you wanna be do you wanna ... JCole 0.067182 0.546993
Jay Z ah shit okay okay alright big man you wanna... Jay Z 0.017895 0.520085
Kanye West uhh uhh uhh uhh good morming good morning... Kanye West 0.073898 0.538780
Kendrick Lamar lord god i come to you a sinner and i humbl... Kendrick Lamar 0.060893 0.498492
Logic aight or—higher probably right fuck it just r... Logic 0.020210 0.523448
Nas streets disciple my raps are trifle i shoot... MNas 0.043713 0.515973
Rakim i aint no joke i used to let the mic smoke no... Rakim 0.044434 0.537508
The Notorious B..G. push cmon shorty stay push cmon cmon cmon pus...  The Notorious B.1L.G.  -0.0659664 0.535473
Tupac at am wednesday was on his way into a time ... Tupac 0.034414 0.513610

Fig. 8. Dataframe with sentiment for each artist

Song lyrics data in the sentiment dataframe was used to
plot a graph. In which the y-axis describes subjectivity and
the x-axis polarity. According to the graph, only Eminem and
Biggie Smalls have negative polarity. This is not surprise to me,

as those two artists had the most curse words usage percentage,
see the figure 9.

Rappers like Jay Z, Logic, Tupac, Nas are close to the zero in
terms of polarity. This is probably because they had a lot of curse
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Fig. 9. Sentiment analysis graph
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words. For those rappers mentioned above, there was a pattern.
More curse words more negative is polarity. However, I cannot
say that less curse words means less negative is polarity. Because,
by comparing Rakim»s album polarity and curse words usage I
understood that amount of curse words is not the only one pa-
rameter for polarity. Totally opposite situation of Rakim»s case
happened with J Cole. ] Cole has 3" most curse word usage per-
centage yet still his album is predicted as an overall positive album.

5. Conclusion

In general, 9 albums were predicted as positive. Where four of
them had sentiment score more than 0.05 which are Fugees» «The

References:

Score», Kendrick Lamar»s «Good Kid M. a. a. d City», ] Cole»s
«2014 Forest Hills Drive» and Kanye. Polarity scores for albums
were not as author expected them to be. Most of albums were la-
belled as positive, only 2 albums were negative. Those albums
are Eminem»s «The Marshall Mathers LP» and Biggie Small»s
«Ready to Die». Finding which were derived during the EDA
analysis were useful especially number of curse words. Author
have noticed that amount of curse words is not the main factor
for sentiment being negative. Album with the least curse words
is not guaranteed to have positive polarity score. It can be seen
when you compare polarity score of Rakim»s and ] Cole»s albums.
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Paspab6oTka uHtepdeiica ana ynpaBjieHUs pobacTHoOM cUCTEMOM

Wruatosuy Kupunn Onerosuy, ctyneHTt
AMypcKUii rocynapcTBeHHbI yHuBepcuTeT (r. bnaroseleHck)

B cmamve paccmampusaemcs paspabomxa unmepgetica 014 63aumo0eticmeus ¢ po6acmHuoil cucmemoti ynpasneHus.
Kniouesvie cnosa: paspabomxa unmepdeiica, pobacmuas cucmema.

Teopmi yIpaBjIeHVsI — 9TO HayKa, paspabaTbiBaiomiast 1 13-
y4arolas MeTOfbI 1 CPEICTBA CHCTeM YIPABJIEHNA U 3aKO0-
HOMEPHOCTH, NPOTEKAINX B HUX Ipoueccax. [Ipemmerom
TeOpUM YIPaB/Ie€HNUA ABIATCA He TOTbKO IPOLECChl MaTepu-
QJIBHOTO IIPOM3BOJICTBA, HO U C(pepbl JeATeTbHOCTI YeIOBeKa:
OpPraHM3alMOHHO-aJMUHUCTPATUBHOE YIIpaB/leHNUe, IPOeK-
TUpPOBaHNUe U KOHCTPYyMpOBaHUe, MHGOPMALMOHHOE 0OCIY-
XKMBaHIe, 3[[PaBOOXPaHeHIe, HaydHble MCCIeOBaHMs, 06pa-
30BaHMNeE, I MHOTHME JPYTHE.

Teopusa ympapieHMs KaK Hay4HOe HAIPaBJIEHNE CIIOXKU-
mack B XX Beke Ha 6ase TeOpuyu aBTOMAaTUYECKOTO PETyIIpO-
BaHM:A, KOTOpas Havyajaa MHTEHCUBHO pa3BUBATbCA B 19 Beke
B CBSI3M C IOTPEOHOCTBIO B PETYIATOPAX, IOAAEP>KUBAIOLINX
YCTOIYUBBII PEXXUM PabOThI BHEAPSBIIXCS TAPOBBIX MAIIIH
B IIPOMBILIEHHOCT! ¥ HAa TPaHCIIOpPTe.

CeropHsa He BBI3BIBaeT COMHEHV TOT (akT, 4TO IIyTU CO-
BEpIIEHCTBOBAHMA YIIPaBIE€HUA U €T0 3BEHbA U MOTYT OIM-
paThCs MUIID Ha HOBble MHQOPMAIMOHHbIE TEXHOMIOTUY 1 CO-
BpeMeHHble TeXHUYeCKMe CpelCTBa YIpaBleHUS Mpexpe
Bcero OBM, KOTOpble CTAaHOBATCA HEOTDHEMJIEMON YacCTbIO
YIPaB/IEHYECKOTO TPy,

TexHOMOTMY MO3BONAIOT IMPOEKTUPOBATh VIMUTALVIOHHBIE
MOJIe/TIM CIIO>KHBIX CHCTEM YIPaBJIeHM), TOCKONIbKY peanbHbIN
UX pasMep MOXKeT OBIThb MOBOMBHO OONMBIINM U CIIOXKEH
B CBOE€Il CTPYKType U OTCIofja CleflyeT, 4TO IPOBECTU TeCTM-

poBaHuUe He IPeACTaB/LIOCh 6bI BO3SMOXHBIM. OIHAKO MMest
MMUTALMOHHYIO MOJI€/Ib, IIOPOJI U3-3a CIOKHOCTY CTPYKTYPbI
CHICTEMBI 11 €€ PEryIATOPOB, II0/Ib30BaTeNb MOXKET IIOTPATUTD
TOBOTHBHO MHOTO BpeMeHM Ha HaCTPOJIKY ITapaMeTpPOB.

JaHHBII MHTepdelic TO3BONUT II0NIb30BATENI0 6e3 Tpyna
3aJaBaTh IapaMeTPhl CUCTEMbI M IONy4YaThb OTYET O BBHINOI-
HEHHOM MOJIe/IVIPOBaHNM.

Paspa6orka anropurma pa6oTbl

Ha pucynke 1 mokasana 670k-cxema nnrepgeiica. Ilo co-
OBITNIO «ABTOPM3ALs» TNPOMCXOAUT IIPOLEAypa aBTOPHU-
3auys nonb3oBarend. Ecu BBefjeHHbIe HaHHbBIE KOPPEKTHBI,
TO OTKPBIBAETCs JOCTYI K PYHKIIVOHANY MHTepderica.

Kon mporpammsl a1 peanusanyy unrepderica.

Ha pucynke 2 npencrapieH KOf IIPOrpaMMbl peantn3anmn
IIPOLeAYPbl ABTOPU3ALNY, 3[leCh YKA3aHHBI JaHHbBIE II0/Ib30-
BaTe/IA 110 YMOTIAHUIO.

[lanee nmonb3oBaresio HeOOXOAVIMO BBECTH IaHHBIE U IIOCIIE
HaXaThb «PaccunTaTh ImapaMeTpbl», peannsanys JaHHON Ipo-
Leypbl IpeficTaB/ieHa Ha pUCyHKe 3. B pesynbrare BbINON-
HeHMsI [O/Ib30BaTe/lb MOMYYUT YBefOM/IEHNE 00 YCIeIHOM
BBITIO/THEHNL.

[Tocne BbmonHeHusa mpouenypbl «Paccumrars mapa-
METpbI», IONb30BaTeNb 3allycKaeT Ipolenypy «Mopenupo-
BaHusA». Ha pucynke 4 npencrasien Koy, npouenypsl. IIpous-
BOJUTCS Nepefiada JaHHBIX B MMUTALMOHHYIO MOJIETb.
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Puc. 1. Bnok-cxema anroputma uHtepgenca

private wvoid Buttonl_cClick({object sender, EwventlArgs e}

i
if (this.textBoxl.Text == "administrator™)
i
if (this.textBox2.Text == "12345678")
i
Forml Form = new Forml(};
this.Visible = false;
Form.ShowDialog():
this.Close()}:
¥
else
{
MessageBox.Show( "HepepHo Habpadn naponb!™);
textBox2.Text = "";
¥
}
else
i
MessageBox.Show( "HesepHo HabpaH norvMH WnWm napons!™);
SftextBoxl.Text = "7;
textBox2.Text = "";
b
¥

Puc. 2. Kop npouepnypbl «ABTOpU3aumna»
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private wold buttoni_click{object sender, Eventargs e}

i

¥/ samanm napameTepm ofbexTa

£try

i
OB .G1 = Convert.ToDouble(th -Jl.Text);
0B.G2 = Convert.ToDouble(t LJ2.Text);
0B.G3 = Convert.ToDouble(th LJ2.Text);
OB.G&2 = Convert.ToDouble(t +Ja.Text);
OB .G5 = Convert.ToDouble(t -J5.Text);
0B.G6 = Convert.ToDouble(th LJe.Text);
OB.G7 = Convert.ToDouble(this.j7.Text);

¥

catch

i
MessageSox. Show "NMoxandicTa NpoEEpETE MNPAaEWIEHOCTE ES003 napameTpos obbexTa! ™)

¥

FF Sapnand NnapameTpsl perynsaTopa

try

i

Comvert.ToDouble(t
Comvert.ToDouble(t
Comvert.ToDouble(t
Convert.ToDouble(t
Comvert.ToDouble(t
Comvert.ToDouble(t
Comvert.ToDouble(t

L. Text);
d2 . Text);
L2 Text);
ha L Text);
LS. Text);
dhs.Text);
s.hF.Text);

EEE RN
SRR

¥
catch
i
MessageBox. Show! "MoxankcTa NMpoEepbETE MNPaEasSWNBEHOCTL S5003 nNapameTpoE peryaaTopal ");
¥
MessageBox. Show( "MNapameTpsl Sagads W pacyMTads! ™) ;

listwviewl.Items.Clear(};

This.listviewl.Items.Add(("O6bexT: ");
Fforeach {var s in OB.Imformation{})
i

this.listviewl.Items.Aadd({s);
¥

This.listviewl.Items.add("PerynatTop: + RG.InfFormation{)});

Puc. 3. Kog npouepnypbl «Paccuutatb napameTpbiy»

private wvoid buttonz_cClick{object sender, Eventargs e}

{
hLApp.MLApp matlab = new MLApp.MLAPP();
matlab.wisible = 1;
£ MyTe K Cxeme

Pathonscheme = Application.startupPath + "Vwneline.slx";
PathonParam = Application.StartupPath + "\ saveparam.mat";

Ff ZIarpy3ka pe3ynbLTartos B WorkSpase
matlab.PutWorkspaceData("11", "base"™, OB.G1);
matlab.PutwWorkspacepata("12", "base", OB.G2);
matlab.PutWorkspaceData("13", "base", OB.G3);
matlab.PutWorkspaceData("14", "base", OB.G3);
matlab.PutWworkspacepata("15", "base™, OB.GS5);
matlab.PutWorkspaceData("J1&e", "base"™, OB.G5);
matlab.PutwWorkspacepata("17", "base", OB.G7);
matlab.PutWorkspaceData("H1", "base", RG.H1);
matlab.PutWworkspacepata("H2", "base™, RG.H2);
matlab.PutWorkspaceData("H3", "base", RG.H3);
matlab.PutWorkspaceData("H4", "base", RG.H3);
matlab.PutWorkspaceData("H5", "base", RG.HS5);
matlab.PutWorkspaceData("H&e", "base", RG.HS&);
matlab.PutWworkspaceData("H7", "base"™, RG.H7);
matlab.Execute(8"sim{"" + PathOnsScheme + "")");
matlab.Execute (@ save (" "+PathonParam+™"}"};
matlab.Execute(@"s = load('"™ + PathonParam + ""}"};
matlab.Execute(B8"D OU = S.D_OU");
¥_oUu = {double[,])matlab.Gcetvariable("D>_ou", "base"};
matlab.Execute(B"E_ U = S.E U"};
Y_U = (double[,]}matlab.cetvariable("E_U", "base™};
matlab.Execute(8"E_Y = S.E_¥Y");
Y_¥ = (double[,]}matlab.cetvariable("E_¥", "base™};
FIMoNyYdTh Fpafui
Drawcraph();
MessageBox. Show( "Moosnmposadne SasepuwerHo! ™) ;

¥

Puc. 4. Kop npouepypbl «MopgenupoBaHue»
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B pe3ynbTaTe YCHEUIHOTO BbITIOTHEHUA Ka)KIIOﬁ mpone-

Iypbl, IONB30BaTeNIO OyfieT MpefCcTaBIeHa BO3SMOXHOCTb 03-  Ha PUCYHKaX 5, 6.
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Puc. 5. PesynbTatbl paboTbl uHTepdeica
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Puc. 6. PesynbTatbl paboTbl uHTEpdeiica.
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MeTtop HaUMeHbLIUX KBaapaTtoB B OLleHKe napaMeTpoB HapeXXHOCTU NPpU HOPMAJIbHOM
3dKOHe pacnpepeneHna OTKa3oB

KoBanbuyk Bnagumup BacunbeBuy, [OKTOP TEXHUYECKUX HAYK, AOLEHT;

Byp3yH MapuHa CepreeBHa, acnupaHT
MypMaHCKUi rocyaapCcTBeHHbI TEXHUYECKUIA YHUBEPCUTET

B cmamve nokasarn npumep pacuema nokazamerseti HA0eHHOCHU PABOMbL CUCTEMbL MeMO0OM HAUMEHbUUX K8AJPaAMo8 cped-
cmeamu VBA.

Kntouesvie cnosa: 6ezomxasnas paboma, 0o8epumenvHolii UHMEPBAT, UCNbIMAHUS, MeMO0 HAUMEHLUUUX K6adpamos, Hop-
MAnbHbLL 3aK0H pacnpedeneHus, YUcio 0mKa3os.

P¥ HOpMa/IbHOM 3aKOHE paclpene/ieHNs 0TKa30B CHavYaIa HeOOXOMMO ONIPefeINTD OL[eHKM MaTeMaTNIeCKOTO OXKIU/TaHUS
U CpeHEKBAIPaTYHOTO OTK/IOHEHN, @ 3aTeM PacCUUTATh BEPOATHOCTb OTKa3a, YaCTOTY ¥ MIHTEHCHBHOCTD OTKa30B [1].
Il omnpeneneHysa MaTeMaTUYeCKOrO OXKMUJAHNUs U CPeSHEKBAJPaTUYHOIO OTKJIOHEHNA /I KKJOro paspsAfa CTaTUCTUYe-
CKOTO PsAfia HOJCYUTBIBAIOT ¢; C MCIIONIb30BaHMeM BBIPKEHA 1 10 Tabnulje KBaHTIUIeYl HOPMaIbHOTO 3aKOHA pacIpefieieHs
OIIpene/sAI0T 3HaYeHNsI KBaHTuen [2, 3].
JIuctuHr ¢pparMeHTa IpOrpaMMBbl pacyeTa MoKaszaTenelt Ipy HOpMarIbHOM 3aKOHe pacIpe/eneHus:

'BeruycsimM 11 cTpoky Tabmmus (13) qi

CrpoxkaTabmauuu = 13

CronbeuTabnmuuer = 4

CyMmaBrme numx3allepmuon = 0

For n = CronbeuTabmauusl To (KommuecTBoCTonbuoBTabmmusl + CronbeuTadbmmuer — 1)
CymMmmMmaBrmne nmmx3allepron = CymMaBemuenumx3allepmon + Sheets ("OcrHoBHasTabmmua") .Cells (4,
n) .Value

Sheets ("OcuoBHagTabmnuua") .Cells (CrpokaTabmuus, n).Value = CymmaBrmenumx3allepuon / Ko-
JINYECTBODJIEMEHTOB

Next

'BelUuMcCIIMM 12 CTPpOKy TabOJMUE (14)============================= P

CrpoxkaTabmuuel = 14
CronbeuTabmauus = 4

For n = CronbeuTabmauupl To (KommuecTBoCTomnbuoBTabnuusl + CronbeunTadbimuer — 1)

Sheets ("OcuoBHasaTabmuua") .Cells (CrpoxkaTabmauusl, n) .Value = 1 - Sheets ("OcuHoBHasTab-
gumua") .Cells (13, n) .Value

Next

'BerumcymM 13 cTpoky Tabsmus (15) Uqgi

CrpoxaTabmauue = 15
CronbeuTabnauusl = 4
For n = CronbeuTabmauusl To (KommuecrBoCronbuorTabmauuel + CronbeuTabiamusl — 1)
p = Sheets ("OcuoBrHaaTabmmua") .Cells (14, n) .Value
CrpoxaTabanubllpmuiIoxe s = 2
'  poBepMM IMONAaXalT JIM BXOIHBE IaHHBIE B 3HAUeHUT TaOJIMLIE
While Sheets ("KpaunTunmu HOpM pacnpenejienHua") .Cells (CrpoxaTabmamusllpniIoXeHUs,
1) .Value <> ""

CrpokaTabauurllpuioxerHusa = CrpoxkaTabauusllpuioxeHmsa + 1
Wend
If p <= Sheets ("KpauTunu HOpM pacnpenejeHua") .Cells (2, 1).Value Then
Sheets ("OcHoBHaaTabnuua") .Cells (CrpokaTabmauurel, n).Value = Round(Sheets ("KBan-
TUIIM HOPM pacnpenesnenus") .Cells (2, 2).Value * (-1), 3)
GoTo Crnenynomumnllonck
End If
If p >= Sheets ("KpauTunu HOpM pacnpenejeHua") .Cells (CrpokaTabauusllpunoxenmus — 1,

1) .Value Then



100 | WHdopmaumuoHHbIe TexHONOr K «Monopoii yuénbliiy « N2 25 (315) - WioHb 2020 .

Sheets ("OcHorHaaTabnuua") .Cells (CrpokaTabmauuel, n).Value = Round(Sheets ("KBan-

T HOpM pacnpenesieHua") .Cells (CrpoxkaTabmmursllpunoxenus - 1, 2).Value * (-1), 3)
GoTo Crnenynommumllonck
End If
CrpoxkaTabanusllpuiloxeHus = 2
While Sheets ("KpauTunm HOpM pachnpezneseHusa") .Cells (CrpoxaTabamubllpmUIIOXeHN,
1) .Value <> ""
If Sheets ("Kpautunmu HopM pachnpenesieHusa") .Cells (CrpoxaTabanubllpnIOXeHNS,

1) .Value = p Then
Sheets ("OcuoBrHaaTabmmua") .Cells (CrpokaTabmauuer, n) .Value =
Round (Sheets ("KpanTunm HopMm pacnpenesienus") .Cells (CrpokaTabmauusllpuioxenusa, 2) .Value *
(-1), 3)
GoTo Cnepnyoommillonck
End If
If p < Sheets ("KpanTunm HOpM pacnpegneieHmua") .Cells (CrpoxaTabnmnusllpnioxeHnusd,
1) .Value And p > Sheets ("KpanTunu HopM pacnpeneseHusa") .Cells (CrpokaTabanubllpmiioXeHMU S
- 1, 1).Value Then
If Sheets ("KpauTunu HopM pacnpeznesneHua") .Cells (CrpoxaTabnanubllpniioXeHd,

1) .Value - p < p - Sheets ("KBaunTuiu HOpM pachnpenejyeHua") .Cells (CrpokaTabamubllpUIO)Re —
Hus - 1, 1) .Value Then
Sheets ("OcuoBHasaTabmuua") .Cells (CrpoxkaTabmmuuel, n) .Value =
Round (Sheets ("KBanTunu HopMm pacnpepesieHua") .Cells (CrpokaTabmauurellpunoxeHus, 2) .Value *
(-1), 3)
Else
Sheets ("OcuoBHaaTabmmua") .Cells (CrpokaTabmamurr, n) .Value =
Round (Sheets ("KpauTunm HopM pachnpenesneHusa") .Cells (CrpoxaTabauusllpuioxeHusa — 1,
2) .Value * (-1), 3)
End If
GoTo Crenyoommumnllonck
End If
CrpoxaTabmnuursllpuioxenmnsa = CrpoxaTabnuusllpuinoxeHus + 1
Wend
CrnenyommilloMck :
Next

PesynbraTer pacdera npepcrasiensl B Tabme Excel (Tabmuma 1).

Tabnuua 1. Pe3ynbraThl pacyeTa 0CHOBHbIX MOKa3aTesiei UCNbITAHUA

Paspsiabl
1 2 3 4 5 6 7 8 9 10
qi 0,05 0,08 0,13 0,15 0,17 0,2 0,23 0,26 0,31 0,34
Uqi -1,645 -1,405 -1,126 -1,036 -0,954 -0,842 -0,739 -0,643 -0,496 -0,412

B ciryuae ycedeHHOI BBIGOPKY, TP MIPOBEEHNI MCIIBITAHWIT, KOTA B Pe3y/IbTaTe MCIIBITAHNIT IOy I€HbI  SHAUEHNIT Hapa-
60Tk (r < N) 07151 OTKa3aBILINX USJENIL t, ..., t,, @ N — 7 M3[e/Inil OCTITNCD MCIIPABHBIMY [OCTIE MCTIBITAHMIL, TapaMeTpsl T, 1
0 MO>XHO OLIEHUTD 110 METOY KBaHTHJIEN.

No

T* — Zi:l t
cp NO
(1)

N «
* = 2i=01(ti_TCp)2
N-1
()
. i .

Cunmras, 94TO 3a BpeM: t; BEpPOATHOCTD BBIXOJA 13 CTPOS VICIIBITYEMBIX M3/I€/INII COCTABIIAET (; = ~ T/i€ i— 9MCTI0 OTKA3aBIINX
u3fenuii 3a BpeMA t;. [y 9TOI BEpOATHOCTI HaXO#AT KBaHTWIM Ug;, 10 Tabmuile KBaHTIIIEY HOPMAaJIbHOTO pacIpefieIe I
U COCTaBJIAIOT CUCTEMY YPaBHEHMIA:

* *

Tcp + uqlo' =t1

TC*p + quO'*th

Tc*p + uqia*zti (3)
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HOHY‘{CHHYIO CUCTEMY ypaBHeHMﬁ[ peuanT 10 METOAY HaVIMEHDbIINX KBapaTOB. Bce YPpaBHEHNA CKIAbIBAIOT, B PE3Yy/1bTaTE

4€ro Inoay4arT I€pBO€ HOpMa/IbHOE YpaBHEHME.

* T * \\T" 2 _ T
Tep Xi=Ugi + 07 Xic Ugy = Xic Ugi b (4)
Bropoe HOpMajIbHOE ypaBHEHNE IIOTYIal0T CyMMMPOBaHVeM VICXOIHOI CYCTeMBbI ypaBHeHuI (3)
r — T
Tc*pr +0* Y0, Uy = Yt (5)

Ypasuenus (4) u (5) pelraror OTHOCUTENBHO HEM3BECTHBIX 1%, M 0* ¥ HAXOMAT UX OLIEHKMU.
'CocraBiisieM CHUCTEMH ypPaBHEHMM
CronbeuTabnmuuel = 4
CrpokallB = 1
For n = CronbeuTabmauusl To (KommuecTBoCTosbuoBTabmuusl + CronbeuTadbimuer — 1)
Sheets ("lIpomexyTouHsle BHUMcIeHMa") .Cells (CrpokallB, 1) .Value = Sheets ("OcHoBHaaTab-
guua") .Cells (3, n) .Value

Sheets ("lIpoMexyTouHee BrUMcijeHua") .Cells (CrpokallB, 2).Value = "="

Sheets ("llpomexyTouHee BrumcjeHma") .Cells (CrpokallB, 3) .Value = 1

Sheets ("llpomexyTouHele BboumcJeHua") .Cells (CrpokallB, 4) .Value = "Tcp"

Sheets ("lIpoMexyTouHble BHUMcIeHMa") .Cells (CrpokallB, 5).Value = Sheets ("OcHoBHaaTab-

guua") .Cells (15, n) .Value

Sheets ("lIpoMmexyTouHue BruMcjeHua") .Cells (CrpokallB, 6).Value = Sheets ("Obopmie-
ume") .Cells (1, 5).Value

CrpokallB = CrpokallB + 1

Next

'CyMMMPYEM CUCTEMY YyPaBHEeHUM

CrpokallB = 1

CymmaBpemlHTepBasnos = 0
CymmaTcp = O
CymmaCurm = 0

While Sheets ("IlpomexyTouHele BeumciieHus") .Cells (CrpoxkallB, 1) .Value <> ""

CyMmmaBpewMlHTeprasioB = CyMmmaBpewmlHTepsBasioB + Sheets ("IIpoMexyTOUHBIE BEUMCIIE—

Hma") .Cells (CrpoxallB, 1) .Value

CymmaTcp = CymmaTcp + Sheets ("llpoMexyTounele erumcieHusa") .Cells (CrpokallB, 3) .Value
CymmMmaCurm = CymmaCurm + Sheets ("llpomexyTounele BeumciieHua") .Cells (CrpoxkallB, 5) .Value
CrpokallB = CrpoxkallB + 1

Wend

Sheets ("IIlpoMexyTouHble ebeuMcieHusa") .Cells (CrpokallB, 1) .Value = CyMMaBpeMlHTepBajioB
Sheets ("lIpoMexyTouHee BrUMcJIeHua") .Cells (CrpokallB, 1) .Font.Bold = True

Sheets ("lIpoMexyTouHee BrUMcIJeHua") .Cells (CrpokallB, 2).Value = "="

Sheets ("llpoMmexyTouHee BruMcieHma") .Cells (CrpokallB, 2) .Font.Bold = True

Sheets ("IlpoMexyTouHele ebhuMcyieHua") .Cells (CrpoxkallB, 3) .Value = CymmaTcp

Sheets ("lIpoMexyTouHee BoUMcJeHua") .Cells (CrpokallB, 3) .Font.Bold = True

Sheets ("IIlpoMexyTounble ehuMcieHusa") .Cells (CrpoxkallB, 4) .Value = "Tcp"

Sheets ("llpomexyTouHrle BeumMcIeHua") .Cells (CrpoxkallB, 4) .Font.Bold = True

Sheets ("lIpomexyTouHsle BhRUMcIeHMA") .Cells (CrpokallB, 5) .Value = CymmaCurm

Sheets ("lIpomexyTouHee BHUMcIeHMa") .Cells (CrpokallB, 5) .Font.Bold = True

Sheets ("lIpoMexyTouHee BruMcjeHua") .Cells (CrpokallB, 6).Value = Sheets ("Obopmie-
ume") .Cells (1, 5).Value

Sheets ("lIpoMmexyTouHee BruncjeHma") .Cells (CrpokallB, 6) .Font.Bold = True

'YMHOXaeM Ha COOTBETCTBYWIMY KBAHTWJIL UJl JIEBEIE UM HNpPaBbHEe YaCTM YPABHEHMM, [IOJIyYMM HO-—
BYI CUCTEMY YyPaBHEHUN.

CronbeuTabnuue = 4

CrpokallB = 1

For n = CronbeuTabnauipl To (KommuecTBoCTomnubuoBTabnuus + CronbeunTadbimuer — 1)

Sheets ("IlpoMmexyTouHele eeuMcieHua") .Cells (CrpoxkallB, 10) .Value = Sheets ("lIpoMexyTOUHEIE
Briuncyienua") .Cells (CrpokallB, 1) .Value * Sheets ("OcHoBHaaTabmuua") .Cells (15, n) .Value
Sheets ("lIpoMexyTouHee BHUMcIJeHua") .Cells (CrpokallB, 11).Value = Sheets ("IIpoMexyTOUHEE
BriurcyieHna") .Cells (CrpokallB, 2) .Value

Sheets ("IIlpomexyTounsle srumcyieHusa") .Cells (CrpoxallB, 12) .Value = Sheets ("IpoMexyTOUHEE
BerumciieHua") .Cells (CrpokallB, 3) .Value * Sheets ("OcunorHasaTabmmua") .Cells (15, n) .Value
Sheets ("lIpoMmexyTouHee BrUMcJeHua") .Cells (CrpokallB, 13) .Value = Sheets ("IIpoMexyTOUHEE

BeiumcyieHua") .Cells (CrpokallB, 4) .Value
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Sheets ("llpomexyTouHele BeuMcJeHua") .Cells (CrpokallB, 14) .Value = Round (Sheets ("llpomexy-—
TouHble BeUMcIJeHUa") .Cells (CrpokallB, 5).Value * Sheets ("OcuosHasaTabmmua") .Cells (15,

n) .Value, 3)

Sheets ("IlpoMmexyTouHele bbhuMcieHusa") .Cells (CrpoxkallB, 15).Value = Sheets ("IIpoMexyTOUHEIE
Briuncyienua") .Cells (CrpokallB, 6) .Value

CrpoxkallB = CrpokallB + 1

Next

'CxJlanelBaeM BCe I[IOJIyYeHHBEe ypPaBHEHMs, B pesyJibTaTe I[oJiydaeM IIepBOe HOPpMaJlbHOe ypaBHE-—
HUE

CrpoxallB = 1

CyMmmaBpeMlHTepBasio = 0
CymmaTcp = 0
CymmaCurMm = 0

While Sheets ("IIlpomexyTouHsle BrumcyieHus") .Cells (CrpoxkallB, 10) .Value <> ""
CymMmaBpemlHTepBasioe = CymMaBpemlHTepBajioB + Sheets ("IlpoMexyTOUHBIE BHYMCIIE—

uma") .Cells (CrpokallB, 10) .Value

CymmaTcp = CymmaTcp + Sheets ("IlpoMexyTounele errumcieHusa") .Cells (CrpokallB, 12) .Value
CymmaCurMm = CymmaCurMm + Sheets ("IIpoMexyTouHble BeumcjieHuda") .Cells (CtpoxkallB, 14) .Value
CrpokallB = CrpokallB + 1

Wend

Sheets ("IIlpoMmexyTouHele pbhuMcieHusa") .Cells (CrpoxkallB, 10) .Value = CyMMaBpeMlHTepBajos
Sheets ("lIpomexyTouHele BrUMcjeHua") .Cells (CrpokallB, 10) .Font.Bold = True

Sheets ("lIpoMexyTouHee BruMcjeHua") .Cells (CrpokallB, 11).Value = "="

Sheets ("llpomexyTouHnrle BhumMcIieHua") .Cells (CrpoxkallB, 11) .Font.Bold = True

n

(
(
(
(
Sheets ("IIlpomexyTounsle BerumcyieHua") .Cells (CrpoxkallB, 12) .Value = CymmaTcp
(
(
(
(
(

) (
) (
) (
) (
) (
"IIlpoMexyTouHble BoUmMcieHusa") .Cells (CrpoxallB, 12
) (
) (
) (
) (
) (

Sheets .Font.Bold = True
Sheets ("IIlpoMexyTouHble pouMcieHusa") .Cells (CrpoxkallB, 13).Value = "Tcp"
Sheets ("lIpoMexyTouHee BrUMcjaeHua") .Cells (CrpokallB, 13) .Font.Bold = True
Sheets ("llpomexyTounrle BreuMcIeHua") .Cells (CrpoxkallB, 14) .Value = CymmaCurm
Sheets ("lIpomexyTouHsle BrUMcJeHua") .Cells (CrpokallB, 14) .Font.Bold = True

—_— — — — — — — — — — —

Sheets ("I[IpoMexyTOUHEE BHUMCIJIEeHMI"
ume") .Cells (1, 5).Value
Sheets ("lIpoMexyTouHee BruMcjeHua") .Cells (CrpokallB, 15) .Font.Bold = True

.Cells (CrpoxallB, 15).Value = Sheets ("Odopmiie-

'PemaeM CHUCTEMY ypPaBHEHMM BUIa

'a=b*X+c*Y

'n=m*X+k*Y

'HaxoIMM CTPOKYy B Tabjule I'Je y HaC HaxonodaTCHd ypaBHeHUd

CrpokallB = 1

While Sheets ("IpoMexyTounrle erumcieHmusa") .Cells (CrpokallB, 1) .Value <> ""

'CymmaBpeMlHTepBanoB = CyMmMmaBpeMlHTepeasnioe + Sheets ("IIpoMexyTOUHHE BBUMCIIE—

Hua") .Cells (CrpokallB, 10) .Value

'CymmaTcp = CymmaTcp + Sheets ("llpomexyTounsle erumcienusa'") .Cells (CrpokallB, 12) .Value
'CymmaCurm = CyMmmaCurMm + Sheets ("llpoMexyToursle BeumcieHua") .Cells (CrpoxkallB, 14) .Value
CrpoxkallB = CrpokallB + 1

Wend

CTpOKaHB = CrpoxallB - 1

a = Sheets ("llpomexyTounsle BeuMcJeHMA") .Cells (CrpokallB, 1) .Value

b = Sheets ("lIlpomexyTouHre BrumcyeHua") .Cells (CrpoxkallB, 3).Value

c = Sheets ("lIlpomexyTounrle BrumcyieHus") .Cells (CrpoxallB, 5) .Value

n = Sheets ("lIlpoMexyTouHkble BrumcieHua") .Cells (CrpoxkallB, 10) .Value

m = Sheets ("lIlpomexyTouHele BuumcieHus") .Cells (CrpoxkallB, 12).Value

k = Sheets("HpomexyTquHe BerumcyieHua") .Cells (CrpokallB, 14) .Value

CurmMma = (b *n-m* a) / (b *k —m * ¢)

Tcp = (a -— ¢ * Curma) / b

Sheets ("lIpomexyTouHee BrUMcIJeHua") .Cells (CrpokallB + 2, 1).Value = "Tcp"
Sheets ("llpoMmexyTouHee BrumceHua") .Cells (CrpokallB + 2, 2).Value = "="
Sheets ("llpomexyTouHee BruncjeHma") .Cells (CrpokallB + 2, 3).Value = Tcp
Sheets ("lIpoMexyTouHse BHUMcIeHua") .Cells (CrpokallB + 3, 1).Value = Sheets ("Odopmie-
ume") .Cells (1, 5).Value

Sheets ("lIpoMmexyTouHee BrunceHua") .Cells (CrpokallB + 3, 2).Value = "="
Sheets ("llpomexyTouHee BrumcjeHma") .Cells (CrpokallB + 3, 3).Value = Curma

L}
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10 = Tep + -1,645 o©
20 = Tep + -1,405 o
30 = Tep + -1,126 o
40 = Tep + -1,036 o
50 = Tep + -0954 o
60 = Tcp + -0,842 o
70 = Tep + -0,739 o
80 = Tcp + -0,643 o
99 = Tcp + -0,496 o
100 = Tep + -0412 o

CyMMupys cucTeMy ypaBHEHMUIA, ONIPefle/IAI0T BTOpoe HOpMajibHOE ypaBHeHe:
550= T, - 9,298 0, (6)
YMHO>Kasl Ha COOTBETCTBYIOIINIT KBAHTUIID Uy JI€BBIE 1 IIPaBble YaCTH ypaBHEHMIA, IIOTy4aloT HOBYIO CHCTEMY YpaBHEHMIL

-16,45 = -1,645 Tcp + 2,706 o
28,1 = -1,405 Tep + 1974 o
-33,778 = -1,126 Tep + 1,268 o
4144 = -1,036 Tep + 1,073 o
4777 = -0954 Tcp + 091 c
-50,52 = -0,842 Tep + 0,709 o
51,73 = 0,739 Tep + 0,546 o
5144 = -0,643 Tep + 0413 o
4464 = -0496 Tcp + 0246 o
412 = -0412 Tep + 0,17 o

CkrazpiBas Bce IIOTy4YeHHbIE YPaBHEHM, B pe3y/IbTaTe MOMy4yaloT IepBoe HOPMa/bHOE ypaBHEHNeE:
—407=-9,298T, + 10,015 o, 7)
Penms coBMecTHO ypaBHeHuA (6.1) u (6.2), mony4aoT
Tep=125,86 1.
0=76,21 4.
'3anoyiHuM 14 cTpoky Tabnamue (16) Tcp

CrpoxaTabiuuel = 16

CronbeuTabnmuuer = 4

For n = CronbeuTabmauusl To (KommuectrBoCronbuorTabmnuie + CronbeuTabiauusl — 1)

Next

CronbeuTabmmuer = 4

Sheets ("OcuoBHaaTabmuua") .Cells (CrpokaTabmauusl, CrondeuTabnuikrl) .Value = Round(Tcp, 2)

Sheets ("OcuoBHasaTabmuua") .Range (Cells (CrpoxaTabmuurl, 4), Cells (CrpoxaTa®imibl, n -—
1)) .MergeCells = True

Sheets ("OcunoBHaaTabauua") .Range (Cells (CrpokaTabmanurr, 4), Cells (CrpokaTabijaumure, n -
1)) .HorizontalAlignment = xlCenter

'ZanoynHuM 15 cTpoky Tabsmue (17) CurMma

CrpokaTabmanuer = 17

CronbeuTabnmie = 4

For n = CronbeuTabmauusl To (KommuectrBoCronbuorTabmnuie + CronbeuTabiauusr — 1)

Next

CronbeuTabnmuus = 4

Sheets ("OcHoBHaaTabauua") .Cells (CrpokaTabmauuel, CronbenTabnuurl) .Value = Round (Curwma,
2)

Sheets ("OcHoBHasTabmuua") .Range (Cells (CrpoxaTabmuurr, 4), Cells(CrpoxaTa®iuiie, n -—
1)) .MergeCells = True
Sheets ("OcunoBHaaTabauua") .Range (Cells (CrpokaTabmauuer, 4), Cells (CrpokaTabiaumire, n -

1)) .HorizontalAlignment = xlCenter
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,H)'IH «CTapeOIINX» IJIEMEHTOB B Ka4€CTBE paClpeneieHnsa MHTEpBaaa 6e30TKa3HOI pa6OTbI MCIIO/Ib3YIOT HOPMaJIbHOE pac-

npenenenne. VictipiTanus MOTI'YT IIPOBOAUTDHCA A0 BO3HMKHOBEHNA OIIPEAEIEHHOIO 4JCIa OTKa30B MINM IMPpEKpalll€eHMA VICIIbI-

TaHUII TIOCTIe UCTeYEeHU S 3aJAHHOTO KOJIMYECTBA YaCOB.

JInteparypa:

1.  Kosanenko, B. H., HoBukos, A. A. HaieXkKHOCTb yCTPOJICTB »KeIe3HONOPOXKHOI aBTOMATHKY, TeleMeXaHUKU U CBA3M.
y4e6. mocobue. — Exarepunbypr: YpI'YIIC, 1995. — c. 78.

2. OcCHOBBI TEOpMU HAJEKHOCTU ABTOMATHMYECKMX CUCTEM YIpaBeHus: yue6. mocobue must Bysos/JLII. InmasyHos,
B.II. Ipa6osenkmit, O.B. lep6ako. — JI.: Dueproatommsmar, JIeHnMHTpamcKkoe oTA-Hute, 1984. — 208 c.

3. bBponnrreiin, 1. H., Cemenpses K. A. CripaBoyHMK 10 MaTeMaTuKe J/I1 MH>KeHepoB 1 yuamuxcsa BTY3os. — M.: Hayka,

1980. — 976 c.

Pa3pa6oTka nporpaMmmuoro mogynsa CRM-cucremsbl gnsa npunoxkenus Instagram

Ky3bmuHa AnHa bopucoBHa, CTyaeHT
HaunoHanbHbli nccnepoBaTenbCKuin yHuBepeuteT «MOCKOBCKUI MHCTUTYT 3NEKTPOHHON TEXHUKN»

Kniouesvie cnosa: CRM, Instagram.

B Hallle BpeMs Bc€ O0JIblile IHTEPHET, MOOWIbHbIE YCTPOIl-
CTBa U COLMA/IIbHBIE CETU BHEPAIOTCA B MOBCEJHEBHYIO
JKU3HD JTI0fieil BO BceM Mype. COIIACHO OTYETY O COCTOSHUN
udposoit ceprr Digital 2020, xa Havano 2020 roga 6oree
4,5 muwmnapnos jogeit (55% 0T 0611ero Konmm4ecTsa) mosb-
3YIOTCS MHTEPHETOM, a ayAUTOPV:A COLMANbHBIX CeTeil IIe-
peBa/mIa 3a OTMeTKY B 3,8 mwuimappa (49%). Aynuropus
COLMA/JIbHBIX Mefyua pacTeT co cKopocTbro 900000 HOBBIX
Mo/Ib30BaTereil B ieHb. [1]

Instagram sABnAeTCA OFHOM M3 CaMbIX IONIYIAPHBIX COILI-
ceTeit, 9TO JOKa3bIBAIOT CIeAyIomye GaKTbL:

— 500 MUITMOHOB eXXeJHEBHO aKTMBHBIX IT0/Ib30BaTeNeN;

— 1 Munnmapy, eXXeMecsT9YHO aKTUBHBIX IT0/Ib30BaTeei

9Ta conManbHaAg CeTb ¢ KaXKAbIM TOJOM CTAaHOBUTCA BCe
6051ee 1 60J1ee 3HAYMMOI IIOLIANKON U1 OM3Heca:

— B Instagram 6oee 25 MIUIMOHOB 613HeC-TIpoduIert;

— 83% mnonb3oBaTeiell HAXOHAT B COLCETM HOBblE IIPO-
TYKTBL M YCITYTH;

— BosrneuyenHocts m1s 6peHnoB B Instagram MUHUMYM
B 10 pa3 Bblllle, YeM B TI000IL APYToit COLICeTI;

— Dbonee 2 MunmoHoB pexnamopareneil o BceMy MUPY
UCIIONb3YI0T VMHCcTarpam. [2]

bpenpipl 1 YacTHBIE JIMLA, MMeOLIe IpodIIb B 9TOM CO-
LCeTM M 4Yepe3 Hee IPOAAOIUE CBOV TOBApbI WM YCIYTH,
HaspiBaoT Instagram-marasmHamn. Ho camo mpuoxeHne
He a/JaliTUPOBAHO /I STUX Ileieil, M Ha JAHHbBII MOMEHT
HEJJOCTATOYHO YHOBIETBOPsIET IMOTPEOHOCTSAM MarasyHOB.
ITo aT0It pUuMHe /st MOBBIIIEHNS 3G GEKTUBHOCTI IPOFAXK
y Instagram-marasmHOB HOSIBMIACh IIOTPEOHOCTD B ONTHMIU-
3aIUy ¥ aBTOMATHU3ALUM PabOTHL C KIMEHTAaMI C IOMOIIBIO
CRM-cucremsl.

CRM-cucrema — Customer Relationship Management
(ynpaBreHye B3aMMOOTHOIIEHWUAMH C KIMEHTaMU) — 3TO

IaKeT IpOrpaMM, paspaOOTaHHBIX I CUCTEMHOTO YIIpaB-
TIeHNs IPOJaKaMM ¥ B3aMOOTHOUIEHMAMMY C K/IMEHTaMM, Ha-
YMHasg OT 0O3BOHOB, 3aKaHUMBAsl 3aIONHEHMEM IOZIPOOHOI
uHpoOpManMelr 0 MHTepecaXx KimeHTa U 0060 Bcex coBep-
meHHbIX UM cenkax. CRM-cucreMbl O3BOIAIOT aBTOMATH-
3J[pOBAThb MHOTJE IIPOLIECCH ¥ CTPATETMU B3aUMOJEVICTBIUA
C KJIMEHTaMy, YIy4llaTh KaueCTBO 0OCTy)XMBaHNUA K/IMEHTOB,
U TeM CaMbIM TIOBBILIATh YPOBEHDb mpofax. Buegpenne CRM
yCUIuBaeT KOHTPOJIb 32 PaboTON COTPYAHMKOB, OTC/IEKUBAs
OIlepaliy KaKIOTO U3 HUX, YTO MO3BOJIIET YIYUIIATh UX 3(-
(beKTUBHOCTD.

Ha paHHBII MOMEHT CyLIeCTBYIOT HECKOTBKO IIPOEKTOB,
LIe7IbI0 KOTOPBIX SABJIAETCS pelleHMe IOCTABIeHHON 3afaun,
HO BCe OHM PealysyT JIUIIb YacTbh >KelaeMoro (yHKLNO-
Hajla WIMX He TOAXOAAT IO CTOMMOCTM JIs BlafieNblieB MH-
TepHeT-MarasyHoB B Instagram. IlpoBegen aHanmmus cyie-
CTBYIOLIMX pelleHNiT, B Tabnule 1 IpefcTaBIeHO CpaBHEHNe
UX K/IIOUEeBBIX TAPAMETPOB.

Postmypost — npodeccroHanbHBII CepBIUC ABTOIIOCTUHTA
st SMM-areHTCTB ¥ Crenyanuctos. Ilo3Bomser my6muko-
BaTb OT/NIOXeHHble TMocThl Instagram, BKonrakre, Telegram,
Facebook, Twitter, OnHOK/TaCCHMKY, a TaK>Ke OIEPATUBHO OT-
BeyaTb HA HOBBbIe KOMMEHTApuy u coobujeHus B Instagram
Direct. OrcyrcTByer GyHKIMOHaN c6opa, XpaHEeHUA U aHa-
nm3a MHpOpMaIMM o KIMeHTax U Topapax. OTCyTCTBYeT BO3-
MO>XHOCTb aBTOMATM3allMM OTBETOB Ha COOOMeHNs. [3]

univle — CRM i Instagram, mo3BOJsieT NPUHUMATD
Direct 1 KOMMeHTapun 1 OTBe4YaTb Ha HUX B OTHOM OKHE, JJO-
6aB/IsATh BOKHYI0 MHPOPMALUIO O K/IMEHTe B KapTouky. Ot-
CYTCTBYeT BO3SMOXKHOCTb XpaHeHNA MHPOPMALVM O TOBapax
U aBTOMaTH4ecKas IpyUBs3Ka KIMEHTa K ToBapy. [4]

planfix — CRM pnsa Instagram, 1mos3BosiseT NpPUHUMATD
Direct 1 KoMMeHTapu1 B BUJ€ 33/ja4 ¥ OTBEYaTh HAa HUX, JIO-
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Tabnuua 1. CpaBHEHUE KNIOYEBbIX MAPAMETPOB pelueHuni

MapameTpsl Postmypost univle planfix retailCRM
MonyyeHne KOMMeHTapuUeB NOA NOCTaMM
B Instagram u coobuieHnit u3 Instagram Direct. Ja Ja [a [a
B03MOXHOCTb OTBETUTb HA HUX.
®opmupoBaHme 6asbl KNNEHTOB Her Ja Her JiE!
basa ToBapos Het Het Het [a
Tpurrepbl 4N aBTOMaTUYECKMX OTBETOB Het Het Het [a
ABTOMaTMyYeCKas NPUBA3KA KNMEHTA K TOBapy, Her Her Her Her
KOTOPbIM OH UHTEpecyeTca

495 py6./ 400 py6./mecsy, | 2700 py6./mecsy,
CroumocTb MecALl 1390 py6./mecsal 3a 0[HOTO 3a 0[JHOTO
COTPpYLHUKA COTPpYLHMKA

6aBIATD HANOMMHAHUA K 3ajayaM-IyajioraM, BEeCTM Ka-
TIeHaphb BCTpeY/BbIe3[[0B/ JOCTaBKMA
1o uroraMm obujeHus ¢ ximeHtamu B Vucrarpame. OTcyT-

cTByeT (yHKUMOHAN c6Opa, XpaHeHMs M aHamu3a MHQPOP-

3aIlVIAaHNPOBAaHHBIX

Malyy 0 KIMeHTax U ToBapax. [5]

retail CRM-CRM 14 MecceHIPKepoB, MO3BOJIAET IIONy-
vyaTh coobmenns n3 Instagram (Direct, koMmMeHTapun, pe-
akuyy Ha Stories), WhatsApp, Facebook, Viber, Telegram,
Bxonrakre, fAnpexc. Imamorm m OHNaliH-KOHCYTbTaHTA
B enguublii Inbox. [Imamorm aBTOMAaTM4YeCKM paclpenesnsi-
I0TCA MEXAY COTPYSHMKAMM KOMIIAHWMM, a aBTOOTBETHI
IIOMOTAI0T MIHOBEHHO pearupoBaThb Ha cooOmieHudA. Pe-

anm3oBaH (QYHKUIMOHAN cOOpa, XpaHeHMS U aHalu3a MH-
dbopmanuy 0 KIMeHTax ¥ TOBapax, NpefOoCTaBIeHa aHa-
IUTHKAa Ha oOcCHOBe oToil MHopManun. OTCyTCTByeT
aBTOMaTH4YecKas MPUBs3Ka KIMEHTa K TOBapy, KOTOPBIM OH
uHTepecyeTcA. [6]

[To pesynbraTaM aHaaM3a MOXKHO CHEIATb BBIBOX O TOM,
YZIOB/IETBOPSIIOLINX
BceM TpeboBaHmsaM. Cxema paGOTBI IIPOrpaMMHOIO MO-
Ly, KOTOPBII IIOMOT OBl BIajie/ibllaM MHTEPHET-Mara3uHoB
B Instagram onTmMmsmpoBaTb paboOTy cO BCeMU IPUXOfS-
UMM 3asBKaMM OT KJIMEHTOB U PelINTb MOCTaBICHHYIO 3a-

YTO HET CYIIECTBYIOUX pPelIeHNnit,

fady, IpefcTaB/IeHa Ha PUCYHKe 1.

Bxo
erMCTAa{ s Monb3osate baza
P Kme?_”;" m JAaHHbIX
H Tpurrepsbl
Mposepka 3aka30B,
P P OTnpaska
peAakTMpoBaHue baza o baza
3akasbl coobLweHnn 1
TOBapoOB 1 ZaHHbIX JAaHHbIX
KOMMeHTapues
TpUrrepos
Tosapsl
MonyueHne
coobueHvs/ O6paboTka
KOMMeHTapus coobLeHns Tosapel
B Instagram
A
3akasbl Otnpaeka
baza / baza O6paboTka P
coobLeH > cO0bLLEHNS
JaHHbIX JaHHbIX MeHea)KepoMm
na B Instagram

Tpurrepol

A

Puc. 1. Cxema pa6oTbl NPOrpaMMHOro Moayns

ITonp3oBaTenu 3axXofAT Ha CailT, PErMCTPUPYIOTCH, yKa-
3pIBadA IIPM 9TOM MHCTarpaM-aKKayHT CBOero MarasuHa. ®op-
MypyeTcs Mpo¢uIb MONIb30BaTeNs, 9Ta MHPOPMALVA 3aHO-
cutcs B 6a3y JaHHBIX. 3aTeM [0/Ib30BATEIN MOTYT BBIIIOTHATD
BXOJ| B cBON npoduib 1o noruHy u maponto. ITocme storo
UM CTQaHOBUTCA JOCTyIHA HoArpyxaemas us bBJl undop-

Malys O 3aKas3axX, CBOMX TOBapaX U K/IMEHTaX; BO3MOKHOCTb
pemakTupoBaTh MHPOPMANVIO O TOBapaX, 3aKasaX M TpHU-
ITepaX, OTIpPAB/IATb COOOLIEHUA KIMEHTaM WIM OTBeYaTb
Ha KOMMEHTapuy, MOTy4eHHble Ha cBoux Instagram-crpa-
Hunax. IIpy aroM sampammyBaeMas MH(pOpPMalusA M3BIeKa-
etcst u3 B]I, HoBas nudopmanus coxpausiercs B B]I. Ilonb3o-
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BaTe/M OCTAB/IAIOT COOOIIEHNA VM OTBEYAIOT Ha KOMMEHTAPUN,
aTa MHGOpManMsa 3anncbiBaetcsa B BJl 1 oTmpasseTcs Hero-
cpencTBeHHO B Instagram.

ITpu monydeHnn COOOIIEHMIT OT KIMEHTOB 1M KOMMEHTA-
pueB IIOA TOCTaMM Ha CTPaHMIE MHCTarpaM-marasymHa, 3a-
peructpupoBanHoro B cucreme IIM CRM, npoucxoput
obpaboTka 3TMX cOObITMIL: (POpPMUPYeTCs HOBBI 3aKa3s
i o6HOB/IAeTCss MHGOPMALMA O CYILIECTBYIOLIEM 3aKase,
3aKa3 IPUBA3BIBAETCA K ONpEie/IeHHOMY TOBapy, IpoBepKa
Ha cpabaTbiBaHMe TpUITepa IO KIKOYEBbIM crmoBaM. Ecmm

JInteparypa:

1.  Digital 2020: 3.8 billion people use social media — We Are Social

TpUITep cpabaTbiBaeT, TO COOOIEHNE Cpasy OTIPAaBIIACTCS
B Instagram. VHopmanmst o ToBapaMm 1 3aKasaM COXpaHsi-
etcs B B]l, 3arem MeHemkep (monb30Batenb) paboTaeT ¢ ITUM
3aKa30M II0 OIVCAaHHOMY BBIIIIe CLIEHAPUIO, OTIIPAB/ISIET CO00-
mieHnA B Instagram-pgmanorn.

Takum 06pasoM, B IaHHOI cTaTbe ObITa PAaCCMOTPEHA 3a-
Jaya moBbllleHNs s¢dekTuBHOCTM Hpomax Instagram-ma-
ra3MHOB IIOCPeACTBOM ycnonb3oBanusa CRM-cuctemsl, pac-
CMOTPEHBI CYLIeCTBYIOIIME pelleHNA U NPelToKeH BapyUaHT,
HarbosIee MOTHO OTBEYAOLINIT TPEOOBAHVISIM.

[anmexTponHBI pecypc] //wearesocial.
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instagram-kotorye-nuzhno-znat-v-2019 (gara obpamenus: 19.06.2020)
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cypc] //ru.postmypost.io/ (zara ob6pamenns: 19.06.2020)

CRM g1 Instagram — Univle [9mextponnsiit pecypc] //univle.ru/(zara obpamenns: 19.06.2020)

[Tran®ukc — 9¢h¢eKTUBHBII MHCTPYMEHT YIpPAaBlIeHUs MPOEKTaMy, 3ajjadyaMiy, KIMeHTaMy, OusHec-mporec-
camn [Inexrponusiit pecypc] //planfix.ru/(gara obpargennst: 19.06.2020)

CRM g5 unTepHer-Marasusa | O6maunas CRM-cucrtema st roprosnu | retail CRM  [dnexTponHbIit pecypc] //www.
retailcrm.ru/(gara obpamenust: 19.06.2020)

Building a national online trading platform, and modern ICT
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Electronic trading platform is a complex of information and modern technical solutions. There are several types of electronic
trading platforms — for commercial customers, for placing government orders. The sites on which electronic transactions are per-
formed by commercial customers are divided into specialized and multi-profile. Users, participants of the sites, held auctions and
trades themselves can decide on which of the sites it is more convenient and profitable to work with.

Keywords: multi-functional electronic trading platform, information flow, data flow, information flow objects, users, customers,

suppliers.

he final result of the procedure for synthesizing the func-

tional structure of the TIAV system is its structural and
functional scheme-the scheme of information and informa-
tion flows, indicating the points of their transformation, sum-
marizing the preliminary results of the spatial organization of
the multimedia process in the unity of its components, as well
as a set of specifications for the scheme containing the quali-
tative characteristics of the main, Auxiliary and serving pro-
cesses in the space-time dimension.

The development of such a scheme will allow to describe
in detail the operation of the TIAV system, to study its be-
havior in various modes and multimedia situations, to deter-
mine with great certainty the composition of the technical fa-

cilities and workstations of the TIAV personnel, and will serve
as the basis for selecting the optimal composition, the number
of TIAV containers in the TIAV system.

Rational use of information resources required for the
TIAV-multimedia system is an intensive factor, since with the
same and the volume and composition of the information re-
sources used, the expansion of the development of new TIAV
containers or its development will be the greater, the greater
the «return» to each unit of these resources. The main compo-
nents of the intensive factor are:

1. Increase the technical level of the development of multi-
media content: the creation of centralized systems for visual
monitoring and analysis of the progress of the multimedia pro-
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cess by the administrator-operator of the TIAV multimedia pro-
grammer; Administration of the TIAV-multimedia system; Au-
tomation of the multimedia process, due to the development of
a software package; Improvement and modification of the pro-
gram part of the TIAV-multimedia system; Modification of mul-
timedia processing schemes for TIAV objects taking into account
the characteristics of the initial information resources, improving
the quality of TIAV containers; The modernization of the used
multimedia technology; Increase the reliability and security of
both individual technologies and multimedia schemes in general.

2. Change in the volume and structure of the multimedia
process: change in the specific weight of individual TIAV ob-
jects; Relative decrease in the number of staff due to the in-
crease in the volume of development of multimedia content.

Literature review Functions of electronic trading platforms.
Electronic trading platforms perform a large number of claimed
functions. First of all, it»s informational. All participants can
quickly get acquainted with the latest and up-to-date informa-
tion. Also, the site performs marketing services — it helps sup-
pliers find profitable buyers, and vice versa. In addition, all par-
ticipants can receive data about objects of sales or purchases
of other entities. Trading platform is an advertising function,
because all participants immediately enter into a single adver-
tising space. There is also an analysis of the activities of orga-
nizations, the analysis provides an opportunity to find more
suitable partners for business, clients. The platform protects all
transactions, business, and document circulation. [1, p. 72-76].

Electronic trading platform is a hardware and software com-
plex that provides the interaction of suppliers of goods/services
with buyers and customers before the conclusion of a transac-
tion. In some cases, trading platforms additionally allow you to
monitor the performance and compliance of obligations from
all sides of the transaction.

Features of electronic trading platforms:

— the combination of demand and supply on a single web-
resource;

— low transaction costs;

— direct income from the first buyer (sometimes from the
auction organizer);

— operational aggregation of goods/services in accordance
with market trends;

— simplicity of working time of the client base;

— high level of safety.

Modern electronic trading platforms, among other things,
are accompanied by modules of accounting and electronic sig-
nature, which provides legal value to the bidding process.

References:

Research methodology to provide a convenient interface and
high performance for mobile devices on mobile devices, React
Logic practices the integration of the system with the Twitter
Bootstrap platform. The unique technology has shown itself well
in the international market and is now actively used by the largest
trading platforms from around the world. [2, p. 116-123].

The interface and structure of electronic trading platforms
are individually developed for the customer»s tasks and pref-
erences. For example, the website of a trading platform can be
equipped with special sections of information or functionality
that will not only facilitate its promotion in the search net-
works, but will also is useful to users [3, p. 511]..

The code and structure of electronic trading platforms de-
veloped by web-studio React Logic, by default provide search
optimization on system Google, Yandex, Bing and Yahoo. Thus,
in order to occupy a leading position in the search output, it
is enough just in time to fill the trading platform with unique
texts and purchase the reference mass.

The development of the electronic trading platform Uzsale.
uz is planned to be implemented according to the User expe-
rience (UX) model, built on the basis of perception and recip-
rocal interaction of users with the web resource. Unlike tradi-
tional design, oriented to the perception of aesthetic qualities,
the UX model involves working out the logic of the trading
platform in order to stimulate the maximum number of con-
versions — transactions.

Analyze and results: Creation and implementation of
an electronic trading platform on the basis of solutions the
leading company is a complex of information and technical
solutions responsible for the implementation and conduct of
procurement procedures in electronic form built on the elec-
tronic trade platform architecture. The system allows you to
fully consider and implement all the nuances and features of
conducting procurement procedures, organizing the training
process, attracting potential participants to procurement pro-
cedures — this allows you to achieve additional budget savings
as a result of the overall increase in the efficiency of procure-
ment activities [4, p. 13-26].

In conclusion, we can say that today ICT is very developing
not only in foreign countries, but also in our own country. We
are happy with these benefits and are required to create comfort
using the maximum and create new technologies from scratch.

In addition, the president of our country Shavkat Mirzi-
yoyev Miromonovich should also pay attention to the informa-
tion and communication sector with more emphasis. There-
fore, new IT schools, colleges are being built universities.

1. Nasakin, R. Commercial Runet Today Text./Nasakin R. // ComputerPress. 2005. — No. 10. — P. 72-76
2. Novomlinsky, L. A. Internet Commerce. Part I Text./LA Novomlinsky./Networks and communication systems. 1998. —

Ne8. — P.116-123.

3. New technologies for e-business and security Text./LK Babenko, VA Bykov, OB Makarevich, OB Spiridonov. 2. ed., Ext.
and pererab. — Moscow: Radio and Communication, 2002. — 511 p.
4. Newcomer, E. Web Services: XML, WSDL, SOAR and UDDI Text. E. E. Newcomer; trans. with English. St. Petersburg. [and

others].: Peter, 2003. — 256 p.
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Bu3yanu3auua B3PbIBOB C NOMOULbIO CUCTEM YaCTUL

JlutoBckuit Bnagucnas AHpgpeeBuy, CTyaeHT
MoCKOBCKMI1 rOCyAapCTBEHHbIN TeXHUYECKUiA yHuBepcuTeT nmeHun H. 3. baymaHa

B cmamve paccmampusaromcs cnocobvl 6U3yanu3ayuu 63pvie0s 6 cospemerHoti Komnvromeproii epaguxe. Ocoboe sHUMAHUE
YOeJITeMCS CUCEeMAM YACMUL, KAK 00HOMY U3 Mero008 MOOETUPOBAHUS U BUSYATIUSAUUL 83PbIE06: ONUCDIBAEHIC NPUHUUN Pa-
6omuvt 91020 Memooa U NPOCMETIUAsT PeaU3auUs NPoZPaAMMbl, Modenupyoueli U usobpaicaiouieti 63poLé Ha e2o ocHose. Takice
paccmampusaromcst cnocobvl ysenuueHus peanucmutHoOCy U300paxceHuss 83pbléa HA 0CHOBE CUCHEM HACUL, 8 YACHHOCMU,
ONUCHIBALTNCA KOHUENYUS MAK020 MEM00a MOOeTUPOBAHUT KAK 2UOPOOUHAMUKA C2TLANEHHDIX HACTUL,

Kniouesvie cnosa: xomnviomepHas epaduxa, 63puievl, CUCHIEMbL HACTUY, 2UOPOOUHAMUKA cenaneHHbIx wacmuy, SPH.

Bmsyannsauvm B3PbIBOB SIBJSIETCSA JIOBOTbHO HETPUBMU-
QJIPHOII 3afjauell KOMIIbIOTepHOIT rpaduku. 3a Bcé BpeMs
OBIIO CO3[jAHO OTPOMHO€ KOJIMYECTBO CAMBIX PA3HBIX JITO-
PUTMOB peLIeHsI 3TOM 3aa4y, OT/IMYAIOIINECS fPYT OT fPyra
caMbIMi pasHbIMM cBoiicTBaMu. OHUM OT/IMYAIOTCA  [PYT
OT JIpyra CKOPOCTBIO, CTIOKHOCTBIO, OOTaCTbI0 HMPYMEHEHMUS,
TpeOOBaHMAMMY K MAMATU U APYTUMU 0COOEHHOCTAMIL.

B manHoll paborte OyAyT pacCMOTpEHBI CIIOCOOBI, OCHO-
BaHHBIE HA CMCTeMe 4acTuil. B Hadane OymeT paccMOTpeHO
CaMo IIOHSTIE CUCTEMbI YaCTHUI] ¥ CIOCOOBI €r0 peann3alyi.
3areM, s mpuMepa, HA OCHOBE CHUCTEMBI YacTul| 6ymer pe-
a/IM30BaH IMpocTeimii B3pbIB. [Toce aToro 6yayT ommcaHsl
pasnuuHble (QuanMdecKue MORUQUKALUY HPOCTON MOZEIN
U3 YaCTHII, JIs1 TOBBIIIEHNSI PeaIMCTUIHOCTY M300paXKeHNA.

0O630p OCHOBHBIX METOJIOB

Ectp 3 OCHOBHBIX MeTOfja BM3ya/lM3aLjMM B3PbIBA: HA/IO-
JKeHIE TeKCTYP, GpusmdecKast MOLENb U cucTeMa JacTuil. Metox
TEKCTYP 3aK/TI0Y9AETCA B TOM, YTOOBI M3HAYaIbHO MOATOTOBUTD
1300pakeHNs1 B3PBIBA IV €T YACTH, @ IOTOM BU3ya/IM3MPOBATh
uX. TOT METOJ, MMeeT OUeBUAHOE IPEVMYIIECTBO B CKOPOCTH,
OffHAKO BO MHOIUX C/Ty4asix HEIPUMEHNM I TpeOyeT IpefBapu-
TeJIbHOE CO3/IAHNE TAKOJ TEKCTYPBI, KOTOPOe BCE PABHO IIPH-
IETCS IeaTh APYIUM MeTOZOM. BTOpOiT METOX OCHOBBIBAETCS
Ha CUMYIALVM (PM3UYECKOlT MOJIEM B3PbIBAa U Ha €€ OCHOBE
OIIpefie/IeHNI UTOTOBOTO 1306pakeHnst. OfHAKO JaHHBII METO
Tpebyet pettenus auddepeHIaTbHbIX YPaBHEHNIT B 4aCTHBIX
IIPOVM3BOJHBIX, YTO CM/IBHO OBET I10 MPOM3BOAUTEIBHOCTI 11 He-
[IPUTOHO I BU3YAIU3ALMU B PeaJbHOM BpeMeHU. Tpermit
METOJ; OCHOBAH Ha IPefiCTaB/IEHNI B3PbIBA B BUJIe MHOXXECTBA
IPYTUX IMPOCTBIX I BUSYaIU3ALMU 00BEKTOB, KOTOPbIE B CO-
BOKYITHOCTJ CTaHOBATCS ITOXOXKMMM Ha B3PbIB. OTOT METOR
Hanbojiee 4acTO MUCIONb3YeTCs [ BU3yaIM3aluy 0OBEKTOB,
He MIMEIOLINX YETKIX IPAHMIL], TAK KaK OH MOYXET OBITh [JOBO/IBHO
ObICTp 1 IpOCT B peam3anyy. Ero HefoctaTok B TOM, 4TO TakKast
MOJIe/b He VIMeeT HIYero oO1Iero ¢ peanbHOI MOJIENbIO B3PhIBa,
13-3a 4ero Hy)XKHOe 1300pakeHe He BCEITla MOXKET ObITb IIONy-
4eHO 0e3 MCII0/Ib30BaHNs KaKIX-TO IPYTHUX MeTOfOoB. [1]

Yarie BCero MCIHOIb3YIOTCA KOMOMHALIMM PAs3IMYHBIX Me-
TozoB. K mpumepy, ieHTp B3pbIBa, IPefCTaBI€HHOTO CUCTEMO
YaCTHIL], MOKET OBITh 3aMEHEH TEKCTYPOIl A/l ONTYMU3ALVIIL.
Vv npaBmia ABYDKEHMVST 9aCTUL, MOTYT OBITh PAaCCIMTAHBI VIC-
XOJiA M3 IPUOIVDKEHHON (PM3NYeCKOlt MOfieny B3pbiBa. B cBoIo
odYepesib CaMM YaCTHUIIBI B CAMOM JacTOM C/Tydae BUSYalIUsNUpPy-

IOTCsI TPV TIOMOLIY TEKCTYP. VI3-3a BCero aTOro rpaHb MeXAy
STUMIU TPEMS OCHOBHBIMY METOLAMI CTUPAETCS U HOSBIAETCS
OIPOMHO€e pasHOOOpasye CaMbIX PasHBIX CIOCOOOB pelleHns
IQHHO 3a/Ia4un.

CucremMbl YaCTUI]

OODeKThl, He MMEIOLIMe YETKUX TPAHML], TaKue Kak [bIM,
TyMmaH, o0/aKa, OrOHb, B3PbIBBI B KOMIIBIOTEPHOI rpaduke
He MOTyT OBbITh IIpefiCTaBIeHbl MONMUroHamMu. i ux BuU3ya-
JIM3aLUY VICIIONIb3YIOTCA OPYTUe METOMDI, OHUM U3 KOTOPBIX
sBrsieTcst cucreMa dactui. Cucrema 4yacTul, — 3TO Habop
U3 MHOTMX OOBEKTOB, Ha3bIBAEMBIX YACTUIIAMI, KOTOPbIE BCE
BMecTe 00pasyoT LiefieBoil 00beKT. OOBIYHO YaCTUIIBI TIPeR-
CTaB/IAT cO60J ZOBOMBHO IPOCTHIE /sl BU3yanu3anuy 06p-
€KTBbI: TOYKM MM HeOOJbllne MOAUroHaabHble Momenu. Of-
HaKo OBbIBAIOT M YC/IOKHEHNA, BIUIOTH JIO TOTO, YTO YaCTUIIBI
CaMU SABJIAIOTCS CUCTeMaMU JacTull (Takyme CUCTEMbI YaCTI]
Has3bIBAIOTCA MHOTOypoBHeBbIMM). [ToHATME cucTeMa YacTull
ObUIO IIPUAYMAHO M BIIEpBble MCIIOAB30BAaHO B 1982 roxy.
ITOT MeTOx ObUT UCIOMb30BaH i Co3maHus crenddexta
mist GuibMa «3BE3AHBIN Ty Th 2: [HeB Xanar. [2]

Kaxgas gacTnia B cucrteMe MMeeT CBOM aTpuOyThl, TaKue
KaK KOOP[MHATA, I[BET, CKOPOCTh, BpeMsI KM3HU VM MHOTIE
mpyrme. Ha mpoTsDKeHMM BpeMeHM YacTUI[Bl MEHSOT CBOE
COCTOsIHME: OHM [BUTAIOTCS, Y HUX MOXKET MEHATbCS L[BeT
VUM TEKCTYPA, OHM MOTYT B3aMOJEICTBOBATD C OKPY)KeHIEeM
u Tak panee. Penko ObIBaeT Takoe, 4TOOBI KaKas-TO 4acTUIA
He M3MeHAIaCh Ha IPOTAKEHUY CBOETO CyllecTBoBaHuA. Ya-
CTMIIBI CO3JJAI0OTCSI B HEKOTOPON M3HAYaAbHO 3aJaHHOI 00-
JIaCTH, TIPY 9TOM MECTO PO>KIEHMS 0ObIYHO BBIOMpPaeTCA CIIy-
YajfHO M3 MHOXKeCTBA BO3MOXXHBIX (IPU4EM pacIipefeneHe
MOYXET OBITH PABHOMEPHBIM, @ MOXKET OBITh 60/Iee CITIOXKHBIM).
Takass 06/macTh 4YacTO HA3bIBAETCSA OSMUTTEPOM. YacTUIBI
MOTYT OBITD CO3JAHBI BCE B OH MOMEHT, MOTYT CO3[aBaThCs
HEKOTOPBIM KOJIMYeCTBOM KaXKIbLI Kajip, a MOIYT U CO3Ja-
BaThCs C KAaKMM-TO MHTepPBanoM. [Ipy 3TOM KOMTMYECTBO CO3-
[aBaeMbIX YACTHUI] TaK JKe MOXKET BBIOMPAThCS CIy4YaiiHO, Py-
KOBOJCTBYSICh CPeJHMM 3HaueHMeM JI OTKIOHEHMeM, 1160
KaK-TO C/tokHee. HauaibHbIE XapaKTepUCTHUKI, TaKie KaK Ha-
IpaB/IeHMe JIBIDKEHMS, LIBET, CKOPOCTb U TOMY IOZOOHOe
TaKKe MOI'YT 3a/jaBaThCA IPOU3BOIBHBIM 00pa3oM, PyKOBOJ-
CTBY#CD M3HAYaQJIbHO 3alaHHBIM 3aKOHOM PacCIIpefie/IeHI.

[Tocrme cospanyst 4YacTUIBI OOBIYHO YoKe He B3aMMOJeil-
CTBYIOT [IPYT C PYTOM, a PYKOBOACTBYIOTCS IapaMeTpaMmi, 3a-
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JaHHBIMU IIpu cosfanuu. K mpumepy: OHM MOTYT JIBUTaTbCs
C HEKOTOPOJ! 3a/JaHHON IIPM CO3JAHMM CKOPOCTHIO B HaIlpaB-
JIEHMM TaK >Ke€ YKa3aHHOM IIpM CO3JAaHUMU. MOTyT ABUTaThCA
10 KAKOMY-TO JIPyTOMY 3aKOHY, OJIHAKO Yallle BCETO 9TOT 3aKOH
OIIpefieNIAeTCA MUMEHHO Ipy cos3fanun. IIpn aToM B HEKOTOPBIX
CHUCTeMaX 4YacTUIbI BCE-TAKM MOTYT B3aMMOJENCTBOBATb, OfI-
HAKO 3TO B3aMMOJIENCTBME CUIBHO MOXKET YMEHDIIATh ITPOMS3-
BOJMTENbHOCTD, ITO3TOMY IIPY MX HPOrPaMMMPOBAHMI CTapa-
0TCS1, YTOOBI BCe 3aKOHBI M3MEHeHMsI ObUIN 3aJaHbl I3HAYATILHO.

Taxoke y 4acTuIy ecTb Takas XapaKTePUCTHKA, KaK BpeMs
JKM3HU. BpeMs )KM3HM — 3TO HEKOTOPOe HaTypanbHOE YUCTIO,
KOTOpO€e KaXXTIbIN KaZlp yMeHbIAeTCA Ha 1, ¥ TPU JOCTVKEHNN
HYJIA YacTUI[A YMUPAET, TO €CTh [ He€ MepecTaéT PacCUUThI-
BaTbCsA M3MEHEHME, ¥ OHa IIepecTaéT OTPUCOBBIBATLCA. Bpems
JKUSHIY TaK XKe 3aJaéTCs IPK CO3LAHUY, M MOXKET OBITh QUKCH-
POBaHHBIM I BCEX YaCTMUL], @ MOXKET BBIOMPATbCS CIIyYaliHO.
Kom6uHanus pasmMyHbIX BApUAaHTOB 3TUX aTPUOYTOB U CIIO-
c000B BM3yaIM3alLUy CAaMUX YaCTUL] JaéT OTPOMHBIE BO3MOXK-
HOCTH IS pea/n3aluyl CaMbIX PasHBIX 9 PEKTOB.

IIpocreiimana peanusanusa

OMUTTEPOM B CUCTEME YacTHll, MOJENMpPYIOllell B3pBIB,
ABIAETCA €ro LeHTp. YacTMibl OJHOMOMEHTHO CO3JAITCA
U pas/leTaloTCs B PA3HBIX HAINPAaBICHVAX. 3aKOH WX [BU-
JKEHVUSI MOXKeT OBITb COBEpIICHHO PpaslIMYHBIM, B 3aBUCU-
MOCTH OT TOTO, YTO HY>KHO IOMYYUTb B MTOTOBOM M300pa-
xxeHnu. [lanee 6yzieT pacCMOTPEHO CO3aHMe CUCTEMbI YaCTHI]
1 IIPOCTENIETO B3pbIBa Ha €€ ocHoBe. Llenblo JaHHOI peann-
3aluy He OymeT CO3fjaHMe PeajMCTMYHOTO B3PbIBA, a JIMIIb
paccMOTpeHNe METOMK, VICTIONIb3YIOIIUXCA [JIA HETO.

B onmceiBaemoli peanmsanmm KaKjasd 4YacTUIla MMeeT
TaKle XapaKTePUCTUKM, KaK KOODAMHATHI X U Y, BpEMsA KU3HM,
CKOpPOCTb (KOOpAMHATA X U Y BEKTOPa CKOPOCTH). 3aKOHOM
IOBYDKEHMA /I IPOCTOTbI ABJIAETCA IPOCTOE paBHOMEPHOE
IpsIMOJIMHElHOe [BIDKeHMe. st cosmanms addexra Hamo-
JKeHMA 1BeTa VCIONb3yeTCA aJIUTUBHOE CMeIIMBaHMe: MH-
TEHCUBHOCTD KPACHOI, 3€IEHOI, CHHeT 11 a/ibda KOMIIOHEHTHI
IBYX TOYEK, ITOTIAJAlOLIVX Ha OMH IIMKCE/Ib, HAK/Ia/[bIBAIOTCA.
Takum 06pasom, 4TO6bI Kpait B3pbIBa ObII KPACHBIM, BHYTPEH-
HOCTb XKE/ITas, a LeHTP Oesblil, IIBET YaCTHUIBI JODKEH VIMETh
MaKCUMaJ/IbHYI0 VHTEHCUMBHOCTb KPAaCHOJl KOMIIOHEHTBI, He-
OOIBIIYIO 3€/IEHYIO U OY€Hb MAJIEHbKYIO CUHIONW. bt BoIOpan
IIBET C KPacHOI, 3¢/IEHOI, CMHel 11 a/ibda KOMIIOHEHTO COOT-
BetcTBeHHO 1. f, 0.2f, 0.035f, 0.15f.

B dyHKIMIO MHUIMATN3A1UY CYCTEMBI YaCTUL] TepefaéTcs
KOOP/IMHATBI LIEHTPA, CpefiHee KOMMYeCTBO YaCTHLL, TMHEHOe
OTK/IOHEHNE€ KOIMYECTBA YaCTHUI, CpeIHEE BPEMA XKUSHH, €TO
NMHEHOEe OTKJIOHEHME M MaKCUMasbHasg CKOPOCTb YacCTul.
PeapHOe KOMMYeCTBO YacTHL] CYUTAETCA O popmyrte:

N = ng, +rand [—An, An]

T7e # — KONMYECTBO YacTHIl, M, — CPEfjHEe KOMMIECTBO
JacTtun, An — JnuMHeNHOe OTK/IOHEHNe KOIMYecTBa JacTtun,
rand [x, y] — ciy4aitHoe 4McIo U3 OTpesKa [X, y]. DyHkums
VMHUNOaan3anonumn CO3I[aéT HY>XHO€ KOMNYECTBO YacTUL, IIpn-
cBayBas UX aTpuOyTaM CIefyole 3SHa4eHNs: KOOPAVNHATBI X,
Y MHULMQIN3VUPYeT 3HAYEHUAMY KOOPAVHAT LIeHTpa B3pbIBa,

BpeMsA JKM3HM 110 CPeJHEMY BPEMEHM >KM3HM M JIMHEHOMY
OTK/IOHEHMIO PAcCUMTBHIBAETCA AHATOTMYHO KONMYECTBY 4Ya-
CTUL, CKOPOCTDb JK€ YaCTUL PpaCCYUTHIBACTCA II0 IyTb 6onee
CTIO>KHOU (popMyrte. YTOll MeXIY BEKTOPOM CKOPOCTI M OCBIO
X OepéTcA CIy4ailHBIM U3 MHOXeCTBa BCeX BO3MOXKHBIX 3Ha-
yeHuit yrioB (o1 0 go 21, Baroyas 0). Moaynb ckopocTu pac-
CUMTBIBAaETCSA py oMoy ¢yHkuum laycca:

— —(rand[0.4])®
V= Vmax® [o.41)

I7ie ¥ — MOJY/Ib CKOPOCTH, V,,,, — MAaKCUMaJIbHBIN MOTY/Ib
ckopocty, rand [0, 2] — ciygariHoe ducno us orpeska [0, 2].
3areM KOOPAVHATHI X M Y CKOPOCTM PacCUUTBHIBAIOTCA depe3
9T BE/IMYMHBI C IOMOILIbIO CTAHAAPTHBIX GOPMYIT aHAIUTIYe-
cKoit reoMeTpun. Takoke, 1A YMEHDIIEHUs 3€PHUCTOCTU Kap-
TUHKI, JKeaTeIbHO CIe/IaTh TaK, YTOObI Y YACTHUI] C MEHBIIIel
CKOPOCTBIO BpeMsI XU3HU ObUIo Gonbine. B maHHON peann-
3a[[MV 9TO PeIIaeTcss MPOCTHIM MpMOaBIeHNeM K BpeMeHU
JKM3HM YMHOXXEHHOI Ha 60 pasHOCTM MaKCUMajbHOM CKO-
POCTM U CKOPOCTH JaHHOI YaCTUIIBL.

CocTosiHMe BCeX YaCTHUI] B CHCTeMe MTePUOAIeCcK 0OHOB-
nsgeTcsi. B paHHOI peamusauuy 9To OyfeT MpOUCXOAUTD 60
pas B cekyHpy. Kaxgoe 0GHOB/IEHIE COCTOSIHMS YHIYTOXA-
I0TCS YaCTUIIBI CO BpeMeHeM >K13Hu 0, BeauTaeTca 1 us Bpe-
MEHY XXM3HM, @ K KOOpJIMHATaM MpKOaB/IsAeTCA COOTBETCTBY-
Ioljasd KOMIIOHEHTa CKOpOCTU. Pacuér cocTosHuA cBOAUTCA
K CaMbIM IIPOCTEHIINM IPe0OPa3OBaHsIM, 3-3a Yero OH BbI-
MIO/THAETCS FOCTATOYHO OBICTPO.

OTpucoBKa KaXION YaCTUIBI MOXKET BBLIIOTHATHCA Pas-
MVMYHBIMU criocobamn. Anibda KOMIIOHEHTA [[BeTa KXol Ja-
CTUIIBI JO/DKHA 3aBJICETh OT €€ OCTABIIETOCs BpeMeHM XKU3HIA:
YeM €ro MeHblIe, TeM MeHbIIe SPKOCTb. DTO HEOOXORMMO
st addexTa 3aTyXaHMsI YACTUIBI, YTOOBI YaCTUIBI HE MPO-
ajla/if HEOXKU/JAHHO, a IOCTENIEHHO 3aTyXas.

Jlyst BuSyanmsanyum OTAE/IbHBIX YAaCTHUI] OOBIYHO MCIIONb-
3YIOT IIPOCTYI0 OTPMCOBKY TEeKCTYPBL. TeKCTypoil dYacTmij
B3pbIBA JIOJDKEH CTAaTb KPYT TAaKOH, YTO B KaKJOI €ro TOUKe
KoMIoHeHTHI 11BeTa R, G, B 1 A paBHBI 1 X UHTEHCUBHOCTD
YMEeHBIIAeTCs IpK OTAaNIeHNN OT IieHTpa Kpyra. Ina pacuéra

TAaKoOI1 TeKCTYpHI OyfeT uctonbsoBana ¢pyHkuus [aycca:
dl‘.

hid) = ae 2¢°

rie h — uHTeHCMBHOCTB 11BeTa, d — paccrosiHMe 10 IeHTpa
KpYyra, a — MHTEHCUBHOCTD 1|BeTa B LIEHTPe KPyTa, 0 — CTaH-
[apTHOE OTK/IOHeHNe. Pa3nnuHbIM BHIOOPOM BENMUYUH @ U O
MOYKHO TIOTy4aTb TeKCTYPbl pasIMYHBIX PasMepOB U MHTEH-
cuBHOCTeN 1BeToB. Ha pucyHke 1 mokasaH pesynbTaT IIpu a
=255,0=128.

Pesynbrat paboTs! aT0II IporpaMmsl ¢ 50000 yacTul, Max-
CUMAa/bHON CKOpocThio paBHOM 0.3 1 BpeMeHeM >xusHu 300
IIOKa3aH Ha PUCYHKax 2 1 3: Ha 2 U306pakeHO pacrpocTpa-
HeHIe B3PbIBa, Ha 3 €ro 3aTyXaHMe.

C/I0’)XHOCTD B BU3yaIM3alyy TPEXMEPHOTO B3PbIBA 3aK/IIO-
YyaeTcsA B BU3yalnM3alMM caMuX 4acTuil. JImsa MX OTpMCOBKM
OOBIYHO IPUMEHAIT TexHomoruio billboarding: TexcTypsr,
BCET/Ia TOBEPHYTHIE K 3puTemio. Takum 06pasoM, BCE oTamdme
TPEXMEPHOTO C/Ty4as B IOSABIEHNUM elllé OIHOI KOOPAMHATBI.
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Puc. 1

Puc. 2

Puc. 3

B paccmarpmBaemoll peanmsanuy  IOBOPOT KaMepbl — MYAETCA OT [BYXMepHOro ciydas. OfHAKO IpM JeTalbHOM
He IpefycCMOTPeH BOOOIIe, II09TOMY HUKAKUX [JOIOJHM- PacCMOTPEHUM pasjinyysa 3aMeTHBI M IIOJHOCTBIO STU pas-
TE/IbHBIX PAacYéTOB IPOBOAUTH He HY)KHO. Ecu ObI 3T0 OBUIO  JIMYMS HPOSBIAIOTCA IPU HAIMYUM B CLieHe APYTMX TpPEX-
He TaK, TO IIPULUIOCH ObI B PYHKILMIO OTPUCOBKM KOKIOM Ya-  MEPHBIX OO'bEKTOB.

CTHUIIBI IIepefjaBaTh KOOPANHATBI HabMofaTes1, 4TOOBI Ta pac- Cnoco6b! MOBBINIEHUS PEATNCTUIHOCTH

CYMTaja IUIOCKOCTDb, INEPIEHAMKYIAPHYI0 K IPAMON, IIPO- Cucrema 4acTull ABIAETCA JOBOJIBHO MOIIHBIM MHCTPY-
XOfisAlell dYepe3 HAOMIOATENss M 9YACTUIYY, M OTPUCOBAZA  MEHTOM KOMIIbIOTepHOU rpadukm. C eé MOMOIIBbI0 MOXKHO CO-
HeOoOXOMMYIO TeKCTYPY Ha Hell. 3IaTh U300paskeHNe IIPaKTIIeCK II060ro 00'beKTa, He MMEIo-

Ha pucynke 4 n3006pa>keHO paclpocTpaHeHye TpExMep-  Iero 4€Tkux rpaHuil. OfHaKo 3To TpeOyeT OT IpOorpaMMICTa
HOTO B3pBIBa, Ha PUCYHKe 5 ero 3aryxaHye. Kak 1 cefoBao  MacTepcTBa, TaK KaK 3a4acTyio ObIBaeT He Tak IIPOCTO HPUAY-
OXIJIaTh, HA NEPBbIl B3MIAL M300pakKeHNe He CIMIIKOM OT-  MaTb Havya/lbHble 3HAYEHMUs TaK, YTOOBI IOTYYanoCch HY>KHOE
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Puc. 4

Puc. 5

usobpaxenne. Mogenu, 6oee npuoOIIKeHHDbIE K PEaTbHOMY
B3pBIBY, MEIOT Kyfa 6ojee CIOKHBIE MpaBuia OOHOBTIEHMS
COCTOSIHMsI 9aCcTUIl ¥ UX PACCMOTPEHNe He BXOAUT B Iiejib
TaHHOI PabOTBL

Yem Oonee peaMCTMYHO  M300pa’keHUe  B3PBIBA,
TeM 60sblie YacTuL OHO TpebyeT. CaMble peanlnucTUYHbIe pea-
nm3anun TpebyT KOIOCCaTbHOrO KONMMYeCTBa YyacTuly. Takue
peanusanyy TpeOYIOT CIMIIKOM MHOTO PecypcoB s obpa-
60TKM OOHOB/IEHsI COCTOSIHISI CHICTEMBI, a 3HAYNT, I BpeMeH,
U3-3a 4€TO OHJ HEIPUTOJHBI /Il BUSYA/IM3ALNI B PEATbHOM
Bpemenn. OFHAKO, €C/IN Le/IbI0 SIB/ISETCSI He MOMEHTA/IbHbII
PacyéT KapTUHKIY V1 HeMeJJIEHHBIIT €€ BBIBOJ, @ CaMa NTOrOBast
KapTUHKA, 63 HeoOOXOAMMOCTH €€ NOMyYeHust B GrypKariiem
BpEMEHH, TO TaKOil COCOO BIIONTHE MOXET CrognThcsl. Takum
Cr1oco6oM aKTHBHO ITOMB3YIOTCS AJIs1 BU3yanm3anuu crerdd-
¢dexToB B (pruibMax WM IJIA CO3[aHUA IOMTHOCTBIO aHMMa-
IMOHHBIX (GrIbMOB. VIMEHHO 1TO3TOMY B (1IbMax KapTUHKA
KpacuBee, 4eM B Mrpax: B (QUIbMAax OHa MOXKET PACCUMUTHI-
BaTbCs1 M BU3YaIM3MPOBATHCS YacaMy, B TO BpeMsI KaK B UTPax
OHa [JO/DKHA OBITh PAacCUMTaHa ¥ BU3YaIM3MPOBAHA HEMeJ-
neHHo. [3]

Ecm mocraBuTh 3afadeii BU3YanM3alMI0 KaK MOXHO
6ornee MpUOMVDKEHHOTO K peaJbHOMY U300pakeHMsI B3pbIBa,
TO coBceM Oe3 ¢u3myeckoi Mopem He 060iTHCh. Pacmpo-
CTpaHeHVe B3PbIBa, M3MEHEHNMe [UIOTHOCTH JbIMa, U Apyrue

BaOXHbIE [IIA BU3yaJAM3alMM XapaKTEPUCTUKM — BCE 3TO

M3MEHSeTCs] IO COBCEM HETPMBMAIBHBIM 3aKoHaM. Ko-
HEYHO, 9TM 3aKOHbI (pU3UKe USBECTHBI, I MOXKHO C JJOBO/IBHO
OOJIBIIION CTEMEHBI0 TOYHOCTM PACCINTATh HEOOXOAMMBIE
BE/INYMHBI, OfHAKO 3TO TpebyeT MLOBOIBHO CIOXKHBIX BBI-
YVCTIEHNIT ¥ He TORUTCS A/Is1 TPAdUKM PeabHOrO BPEMEHIL.
[TosToMy OBLIO MPUAYMAHO JOBOJIBHO MHOTO Pa3/IMYHbIX MO-
ZIesielt, KOTOpble XOThb U He C YjealbHOI TOYHOCTDIO, HO JAIOT
KapTHMHKY OYeHb IOXOXKYIO Ha PeasIbHYIo i TPeOYIOT He TaKMX
CJIOXKHBIX BBIYMCTIEHMIL.

SPH kak MeTop MOfieTMpOBaHIA B3PbIBOB

OnHuM U3 MeTOHOB HPUOIVDKEHHOTO MOJEINPOBAHNS
B3PbIBOB SIB/SIETCSI TUAPOAMHAMMKA CIIAXKEHHBIX YaCTHI]
(Smoothed particle hydrodynamics, SPH). 9toT MeTopn uc-
TIOJIb3YETCA ISl MOJENIMPOBAHMA >KUAKOCTEN M rasoB. Ero
usiess OYeHb IOXOXKA Ha UJEI0 CMCTEMBI YaCTUIL: IHPENCTaB-
JIeHIE CTIOXKHOTO HEeIIPEePBIBHOTO 0O'beKTa B BIJIe MHOXXECTBA
6oree IpOCTBIX 00bEKTOB. [a3 gemuTcsa Ha YacTUIBL C OIpefe-
JIEHHBIM Pa3MepOM, Ha3bIBAeMBIM JIMHOI CITTKMBaHN. Bee
[POCTPAHCTBEHHbIE BEIMYNMHBI YIS YaCTUL| CIIKUBAIOTCS,
HOCPENICTBOM CBEPTKY C HEKOTOPBIM ALPOM CIIAXKMBAHMIS:

A = | AGOW(l —r' k) dr'

re A — IPOCTPAaHCTBEHHAS BENMYMHA, CIIAXXIBAHME KO-
TOPOJ IPOUCXOANT, A, — CITIaYKEHHasl BEJINYNHA, ' — MeCTO-
HOJIO>KEHNe YacTUILBL, i — JnmHa craaxuBauna, W — safipo
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crmaxuBaHusa. TakuM 06pasoM dYacTUI]aM IIPUITMCBHIBAETCS
3Ha4eHMe /1106011 MPOCTPAaHCTBEHHON BemnyMHbL. [Ipn Heo6-
XOIVMMOCTH 3HaueHNe B ONpele/IéHHON TOYKe 7 BEIYMCIIACTCS
TakK:

Alr) = Zmb A—bl-t-’{r — 13, 0)

= Pr

rfe A — 3HaueHMe JMCKOMOI BEeMYMHBI, CYMMIPOBaHNUe

IPOMCXOFUT IO BCEM YaCTHUIIaM, M, — Macca b-il 4acTUIbL,

A, — 3HaueHye UCKOMOI BEVYMHBI y b-11 9acTUIBI, Py TIOT-

HOCTb b-11 9acTUIBL, 1, — MeCTOIOoNoKeHme b-it wactuipr, W
— APO CIIAKMBaHMsA, h — IIHA CITXKUBaHM. [4]

Mojienb Craa’keHHBIX YaCTUI] MO3BOAET OY€Hb CUIBHO
YMEHBIIUTD BBIYUCTUTENBHYIO CIOXHOCTb, TaK Kak B Heil
YPpaBHEHNUs] B YAaCTHBIX IIPOM3BOJHBIX TPAHCHOPMUPYIOTCS
B OOBIKHOBEHHBIE, KOTOPbIE PENIAITCS TOPas3fgo IIPOIIE.
[Tpu 5TOM, IIOIPeLUTHOCTD YMEHbIIACTCA MIPY YBEINYSHUN KO-
NMYeCcTBA YACTUI[, U TaKMM OOpa3oM, IpPU TOCTATOYHOM KO-
JIMYeCcTBe YacTHUL OHa sABJsieTcs npuemieMoit. [5] Ilpu atom
IaHHas MOJeNb He TpebyeT 1300peTeHNMsT HOBOTO CIIoco6a BI-

JInteparypa:

3ya/M3alyi, IO3BOJIAS UCIIONIb30BATh )K€ PacCMOTPEHHYIO
CHUCTEMY YacTuI.

SPH paneko He eIUMHCTBEHHas MOJeIb, OCHOBaHHas
Ha (M3NMYeCKMX 3aKOHAX U MCIONb3yOLIas A BU3Yay-
3anum crcteMy JacTui. CymiecTByeT MHOTO IPYTVIX MOZENe,
HEKOTOpbIe U3 KOTOPBIX ABIAITCA Mopudukanyeit SPH, a He-
KOTOpBble BOOOIIe He MMEIOT C Hell Hudero obuiero. OpHaKo
UX TepevyicIeHyIe Y OIIJICaHVe BBIXOJUT 32 PaMKI JaHHOM pa-
60TBI, T09TOMY OHMU OYIYT JMIIb YIIOMSHYTHL.

3akmoueHne

Takum 06pa3soM, B COBpeMEHHOI KOMIIBIOTEPHONI TIpa-
¢uKe cucTeMa 4acTHUI ABJIAETCA CAMBIM JICIIOIB3YeMBIM CIIO-
co00OM BUSYaIM3aLMM B3PBIBOB. PasimyHble BO3MOXXHOCTHU
MopMUKALMYU CUCTEMbI YaCTHLL II03BOJISIIOT MICIIO/Ib30BATh €€
IIS1 OTPUCOBKM CAMBIX Pa3HBIX B3PBIBOB: OT COBCEM IIPOCTHIX
[0 Hauboree PeaNTMCTUYHBIX, OCHOBAHHBIX Ha (U3MIECKUX
MOZIeNAX. BobIIMHCTBO METOROB BU3ya/Iu3alui B3pbIBOB OC-
HOBAHBI Ha CHCTeMe YacTHUI] ¥ TaK VIV MHade UCIIONb3YIOT eé.
U ewjé oyeHb JONMIO CHCTEMa YACTUIL TaK ¥ OYIAeT OCTaBaThCA
[JIaBHBIM CIIOCOO0M BU3yaaU3alu B3PbIBOB.

1. Lin, Gong Visual Simulation of Explosion Effects Based on Mathematical Model and Particle System [Text]/Gong Lin,
Hu Dingjun // Journal of Networks. — 2014. — vol. 9, no. 4. — p. 1020-1026

2. Reeves, W.T. Particle Systems [Text] — A Technique for Modelling a Class of Fuzzy Objects/W.T. Reeves // ACM
Transactions on Graphics. — 1983. — vol. 2, no. 2. — p. 91-108

3. deKruijf, Marc firestarter — A Real-Time Fire Simulator [Text]/Marc de Kruijf // Computer Science Capstone. — 2007.

Monaghan, J. ] Smoothed Particle Hydrodynamics
Astrophysics. — 1992. — no. 30. — p. 543-574

[Text]/].]. Monaghan // Annual Review of Astronomy and

5. Ipuropbes, A.b. MeTozbI 11 aIrOPUTMbI KOMIIBIOTEPHOI TpadUKN I MOJIeTMPOBAHMs TIPYPOJHBIX ABIECHNUII U 00D-
eKTOB B CMCTeMaX BUPTyanbHoOl peambHOoCTH [Tekct]: aBTOped. fAuc. Ha COMCK. YYEH. CTell. KaHf. TeX. Hayk: 05.13.16: 3a-
muiena 7.7.2000: yB. 17.7.2000/Ipuropbes Auppeit Bopucosny. — Cankr Ietep6ypr, 2000. — 16 c.

0630p cyLeCcTBYIOWUX UHCTPYMEHTOB A8 MOAE/NIMPOBaHUA 6U3HeC-NpoLeccos,
MCNONb3YIOLUX OCHOBHbIE METOL0J10r MK

JloHwakosa AHactacua IBaHOBHa, CTYLEHT;

banuukuin Bnagumup Bnagucnasosuy, cTygeHTt
[lanbHeBOCTOUHbI hefepanbHblit yHuBepcuTeT (1. BnagnsocTtok)

Hay'-leM PYKOBOAUTENb: BeanHa CeeTnaHa JIbBOBHa, [OUEHT, KaHAMAAT 3KOHOMUYECKUX HayK
Bn1iannBOCTOKCKMI rOCY[APCTBEHHbIA YHUBEPCUTET IKOHOMUKM U CEpBUCa

B cmamve asmoput 0nucvi6aom u 8visIeas0omM 00CHOUHCMEA U HeOOCAMKU NPOPAMMHBIX CPeOCnE 07 MOOeUPOBAHUST OU3-

Hec-npoueccos.

Kntouesvie cnosa: modenuposarue 6usmec-npoueccos, BPMN, DFD, EPC.

OIIHI/IM U3 CaMbIX Ba)XHBIX YCTIOBHUIl YCIENTHOTO YIIpaB-
JIeHNA TPeNNpUATHA ABJAETCA CBOEBpEMeHHas peop-
raHysanys IpoueccoB QyHKUMoHupoBaHusA. OHa II03BO-
JIET CO31aTh YHOPANLOYEHHYIO U GOPMaM30BaHHYIO CUCTEMY
yupapieHna npennpuATud. HeoTbemneMoit yacTbio peopra-

HM3ALVI SIB/LSIETCS MOJAENMPOBaHNMe OM3HEC-IIPOLeccoB, MO-
Moraromee (GopManM30BaTb KX 3TAll IIPOM3BOACTBA
U TPOJEMOHCTPUPOBATh, KTO OTBEYAET 33 UX BBIIIOTTHEHMNE.
B Hacrosmjee BpeMsA peopraHM3anusA HPeSIPUATHA IIPOUC-
XOJMT Ha OCHOBE IIPOLIECCHOTO MOAIXOfIA.
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«Bo BceM Mupe NpHUMeHeHMe IIPOLECCHOTO MOAXOofa
K YIIpaB/IeHUIO KOMIIAaHMel CIMTAeTCA ONHMM U3 BasKHENIINX
(akTOpOB ycmexa. VIMEeHHO IMOITOMY, HAHHBIN ITOfXOf, U JIEeT
[1]. Ha co-
BpeMeHHOM I T-pbIHKe CyliecTByeT MHOYXKeCTBO IPOTPAaMMHBIX

B OCHOBY CTaHAApTOB MEHEIPKMEHTa KaveCcTBa»

IPORYKTOB JUIA MOJENMpOBaHMA OusHec-mporeccoB. Her
€[ITHOTO MHEHM B TOM, KaKO€ IPOrPaMMHOE CPeJiCTBO JIyyllle
HOXOJUT J/I 3TUX Lieslell.

OO6BeKTOM UCCIeNOBAHNs SABJISAIOTCS IPOrPAMMHBIE Cpefi-
CTBa [/I MOJIe/IMPOBaHMA OU3HEC-TIPOLIeCCOB, OfIHM U3 CAMBIX
TIONY/IAPHBIX Ha POCCUIICKOM PBIHKE, ABJIAIOLIECA NPeCTa-
BUTENIAMM ONIPe/Ie/IEeHHON IPYTIIbI IPOTPAMMHBIX CPEfICTB:

— Business Studio mporpaMMHBIII IPOZYKT I MOHE/IN-
poBaHNs OGU3HeC-apXUTEKTYPbl POCCUIICKOTO paspaboTdmKa
«I'K «CoBpeMeHHbIe TEXHOIOTMY YIIPABIEHUA»,

— Visual Paradigm — CASE cpencTBO OT OZHOMMEHHOI
KOMITaHN,

— Visio — rpadudecknit pegaktop ot Microsoft.

B xome paboTbl 6bIIM M3yYeHa JOKYMEHTAINA YKa3aHHbBIX
HpOrpaMM I OIIpefe/ieHns MMelolierocs: (yHKIMOHaA.
Tax >ke OBUI IpOBeJieH CPABHUTE/IbLHDIIT aHA/IN3, IPYBEIEHHDII
B Tab/mIie 1, 10 CIeRYIMM KPUTEPUAM:

— Ha/jM4ue OCHOBHBIX HOTALUIA,

— TeHepalysl OTYETOB M PErTAMEHTOB Ha OCHOBe Om3-
Hec-MOJIeNen,

— BO3MOXKHOCTb I€KOMIIO3MIIUM OU3HeC-MOferelt,

— yIpaB/ieHMe U3MEeHeHUAMH,

— TpoBepKa 613HeC-MofieNeil Ha Ie/IOCTHOCTD U OMINOKM,

— BO3MOXXHOCTb UMUTAIIVIOHHOTO MOJIe/TUPOBAHNA,

— CTOUMOCTb.

Tabnuua 1. CpaBHeHUe (hyHKLMOHANA NPOrPaMMHbIX CPeACTB

DYHKLUMOHANLHOCTD NPOAYKTA Business Studio Visual Paradigm MS Visio
HoTauum BPMN JIE] Ja Ja

IDEFO JIE] Het Ja

EPC Het Ja Ja
[eHepaLns OTYETOB U PernamMeHToB Ha OCHoBe GU3Hec-Mofeneil [a Ja Het
Bo3MOXHOCTb leKoMno3uLuu 6usHec-momenei [a Ja Het
YnpaBneHue n3MeHeHnAMM [a Ja Het
MpoBepka 6U3Hec-Mofeneil Ha LeNOCTHOCTb U OWUGKY [a B professional Bepcum [la
B03MOXHOCTb MMUTALMOHHOTO MOLENNPOBAHUA [a [a Het
CTtoumocTb 50300-76800py6.| 7238-146144 py6. 38748 pyb.

PaccMoTpuM 0COOEHHOCTI KaXKAOTO IPOAYKTA.

ITporpamma «Business Studio» — aro paspabotka, mpeg-
HasHa4YeHHas /I KOMIUIEKCHOI paboThl ¢ 6M3Hec-IIpolec-
cami, a TaKKe A1t POPMUPOBAHNUS PA3TNIHBIX JOKYMEHTOB,
OTYeTOB, OM3HeC-Mofeleil M MHOTroro gpyroro. [Ipogykr mon-
HOCTBIO JIOKaJM30BaH Ha PYCCKOM A3BIKE, UTO JI€NaeT O4YeHb
yEOOHOII paboTy A PYCCKOTOBOPAILIMX CIIELMaINCTOB.
Tax>xe B HEM IpefycCMOTpEHa MHTETpalysa C TAKMMMU CHUCTe-
mamn Kak 1C, MS Excel u HacTpanBaeMblit UMIIOPT B APYTIEe
cucteMbl. 711 3HAKOMCTBA C BO3MOXKHOCTAMY IIPORYKTa €CThb
JIeMO-BEepPCHsA, a JII Pa30BbIX PEIIEHNUI eCTh BPEMEHHbIE JN-
LE€H3UL.

ITonp3oBaTenu CUCTEMbl OTMEYAIOT €€ MHOTO (pyHKIMO-
Ha/IbHOCTB, HO BMECTe C TeM I IIePeTrPyKEHHOCTb QYHKIMAMMK
U IIpaBaMM TI0/Ib30BaTeIeit.

Pas6epeMm IITIOCHI I MIHYCBI JaHHOI IIPOTPAMMBIL:

+ pycckosaspragoe I10;

+ MIMPOKNUI PYHKIVOHAT;

+ aBTOMaTH4YecKast COOpKa OTYETHOCTI;

— CIMIIKOM IIMPOKMII (YHKLMOHAN pefaKTUPOBAHI
Mofiernet;

— He OTC/IeXMBAETCA M3MEHEHMEe MOJieNI Ha CMEXHBIX
YPOBHSAX.

Visual Paradigm — sto CASE cpenctBo mns Mopenupo-
BaHMsA. OHO obecrneurBaeT HeIPepBIBHYIO paboTy Haj IIpo-
€KTOM BHEJpPEHNA MMM PeMHXMHMpMHIa. Kpome Bblle yKa-
3aHHBIX HoTanuit nopgepkusaiorca UML, SysML, DFD

n ERD. B gononHeHne K Nofep>xKe MOJIe/IMPOBaHMA, OH IIpe-
[OCTABIIACT BO3MOXXHOCTY TeHEPaLMy OTYETOB U Pa3paboTKu
KOJja, BK/II0Yas reHepaumio koja. OH MOXKET IepernpoeKTH-
poBaTh MH)KEHEPHbIE CXeMbl M3 KOJA U IPENOCTABIATh BO3-
MOYKHOCTD JBYCTOPOHHETO IPOEKTMPOBAHMS /ISl PA3IMIHBIX
A3BIKOB IIPOTpaMMMpOBaHMA. [l pelreHns 6a30BbIX HEKOM-
MepYecKyX 3afiad eCThb OecIIaTHasA BepCus.

+ reHepanys Kofia K MOIeTiy;

+ reHepanys JOKyMeHTaLNN;

+ aBTOMAaTMYeCKOe peJaKTMpPOBaHME [IE€KOMIIO3UIINIA
IIpY PelaKTMPOBAHNY OFHOTO 113 YPOBHET;

+ 60JIBIIOE KOTMYECTBO APYIUX HOTALWIL;

— HeT PYCCKOSI3BIYHON BEPCUIL.

Microsoft Visio — 3T0 rpadudeckuii pefakTop, HOfzep-
JKMBAIOLINIT MHOXKECTBO HOTalMii MofienpoBanusa. CpencTso
MIOAXOMUT /ISl CO3/IaHNA OT/e/IbHBIX AMarpaMM, HO He [/ 1ie-
noctHOro mpoekra. C ero IOMOIIbI0 MO>KHO OBICTPO U Ha-
DJIATHO CHelaTh KakKylo-mmbo paymarpaMmy. Tak Kak OHO
He fAB/IAeTCA clelyanusupoBanubM 10 g onvcanns 6us-
Hec-IpOIeCCOB, IMO3TOMY ero (YHKIMOHANbHbIE BO3MOX-
HOCTM BeCbMa OTpPaHMYEHBl ¥ He IIO3BOJIAIT IPOBOJUTDH
DIyOOKMIT aHAIM3 U OLIEHKY MOfeNel, pa3pabaTelBaTh KaKu-
e-7mb0 perTaMeHTHPYIOIIe JOKYMEHTBI, @ TAK)Ke aBTOMATH-
YeCK! BHOCUTD VI3MEHEHNA B MOJIE/IL.

+ yno6HOe pefakTupOBaHue MOJeIell;

— OTCYTCTBME JEKOMIIO3MIMY ITPOLIECCa;

— OTCYTCTBMeE reHepaluy JOKyMEeHTaIUM.
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Kaxgass u3 aHamuM3MpyeMbIX IIPOrpaMM MMeeT CBOU JO-
CTOMHCTBA, KOTOPBIE OIIPERENA0T 00/1aCTh UX MPUMEHEHN.
Tax, HampuMmep, s O3HAKOMJIEHUs C HPOEKTUPOBAHNEM
B PasIMYHBIX HOTAMAX mopolifet MS Visio, a mna mpoek-
TUPOBaHMS Ha MPEJUPUIATUN peanbHbIX OM3HEC-IPOLECCOB
MOXXHO BbIOpaTh Business Studio mmm Visual Paradigm.
Bri6op saBucut oT crnenuduKM IpefIpuATUI U >KelaeMbIX
Pe3y/IbTaTOB MPOEKTUPOBAHMS: IPEUMYIIECTBEHHO PYCCKO-
SI3BIYHASI KOMIIAHIISL, KOTOPYIO YAOBIETBOPUT MIHUMATIbHBIIL
MPOEKTHBIN TakeT, Bbibeper Business Studio; 6omee mmi-

JInteparypa:

poKas B SA3BIKOBOM IITaHe KOMIIaHMsA, KOTOpPOIl Tpebyercs
6ornee meranpbHOE OMNCaHME GM3HEC-IPOLIECCOB 1 JOKYMEH-
THUpPOBaHNe STANOB IIPOEKTa, OCTaHOBMUTCS Ha Visual Para-
digm.

Takum o06pasom, ObIIM TIPeCTaBIEHBl pPEKOMEHIALNN
10 BBIOOPY IPOIPaMMHOTO CpefCTBA ISl MOJENMPOBAHMA
613Hec-IIpoIeCCoB.
HO BO3MOXKeH 1 0ojlee HeTalbHbBI aHANIM3, A1 KOTOPOTO

CBOI0O ILieflb  CYMTaeM JOCTUTHYTON,

HeoOxonuMo 6oJee MONHOE MOTpyXeHre B cdepy, paccMmo-
TPEHHYIO B JAHHOM CTaTbe.

1.  Ipuropoes, JI.10., Kucmosa B.B. IIporeccHslil MOAX0R M ero ponb B mocTpoeHnu 3¢pdexTuBHON KOMIaHUM [Drek-
TPOHHBIIT pecypc]: aMeKTpoHHasi cTaThs. Pexxnm poctyma: http://bige.ru/publications/bigspb/qm/stq_10_09/

2. O.N. Jonranoa MogmenupoBaHyie 613HeC-IIPOLIeCCOB: YIeOHNUK I IPAKTUKYM LS aKafjeMudeckoro baxamaspuara/O. V1. Jor-
raHoBa, E. B. Bunorpasiosa, A. M. Jlo6anoBa; nog pex. O. V1. [Tonranosoit. — M.: ManarensctBo HOpaiit, 2016. — 289 c.

3.  Odunuanpueni cait «Business Studio» — Camapa, 2004 — URL: https://www.businessstudio.ru/about/([lata o6pa-

menn:12.06.2020)

4. Odwuunanphsii caitt Microsoft — 2020 — URL: https://www.microsoft.com/ru-ru (JJata o6pamenns 12.06.2020)
5.  Odurnmanpuslit caitt Visual Paradigm — 2020 — URL: https://www.visual-paradigm.com/([Jata o6parenus 12.06.2020)

CpaBHeHue 3¢ ekTUBHOCTM ncnonb3oBaHuA TexHonorun CUDA un OpenCL
npu peann3ayun HEUPOHHOMU CETU penIuKaLnm

Munun CtenaH AnekcaHapoBuY, CTyLEHT
MoCKOBCKMit rocyfapCTBEHHbIN TeXHUYeCKU yHuBepcuteT umenn H. 3. baymaHa

B cmamve asmop cpasrusaem spexmusHocmy mexHom0eUll pAcnapanienusanis KOMHbIOMePHbIX BbIYUCTIEHUTI HA npUMepe

3a0a4u peanu3ayuu u 00yueHUs HellPOHHOLL cernil PeniuKayuu.

Kniouesvie cnosa: CUDA, OpenCL, HellpoHHAA cemb penniukayuu, MauiurHoe o0yueHue, mexHu4eckas peanudauus, cpas-

HeHue IPpPekmusHocm.

BBenmenue

Ha ceropHAmHmMii [ieHb TEXHONOTMM IIATHYIM JIaJleKo
BIIepél, OCOOEHHO B O0O/MACTAX, CBS3aHHBIX C KOMIIBIO-
TepHOIl Tpaduky. Kaxpplii rof rpaHb Mexny ¢oTopeanu-
CTUYHBIM PEHJEPOM U CHUMKOM (pOoToaIlIIapara CTAHOBUTCSA
BCcé TOHbIIEe U He3aMeTHeil. UMC/IO TPaH3UCTOPOB, MCIIOJb-
3yeMBIX I M3TOTOBJIEHMS BUJICOKAPT IE€PEBAIMIIO 32 MWJI-
JIMapf U Me[JIEHHO, HO BEPHO ABJDKETCA K TPU/UINOHY. B cBA3u
¢ 9TuM 0c06yI0 aKTya/IbHOCTD Iprobpena 3agada pacrapa-
JTIeTMBAHNA BBIYVC/ICHNI, MCTIONb3Ysl BBIYVMCINTETbHbIE MOII-
HoOCTM Tpaduueckux yckopureneil. Ha HaHHbBII MOMEHT Cy-
IIECTBYET J[IB€ OCHOBHBIX TEXHOJIOTVM, IO3BOJIAIOLINX 3TO
cpenatb: CUDA n OpenCL. VIx 3¢ dexTnBHOCTD Ha IpuMepe
KOHKPETHOI! 3ajia4n 11 OyeT CpaBHMBATLCs B JTAaHHOI pabore.

1. IIpegmeTHas ob6macTp

1.1 OcHoOBHbIe CBefleHUsI 00 aBTOIHKOepax

CornacHo [1], HeltpoHHast ceTh perMKauu (Wi aBTO9H-
KOfIep) — 9TO HepOHHasl CeTh, YAOBIETBOPSIIOLIAsA PARY YC-
JIOBUIA:

1) BxomHOil ¥ BBIXOJHOM CIAOM MMEKT OVHAKOBBIN
pasmep k;

2) PasMep CKpBITOrO C/I0sI 1 CTPOTO MeHblie k;

3) CerTb ABIsAETCS MOTHOCBA3HOI.

To ecTp, Ha caMOM Jiefie, aBTOIHKO/IEp — He caMasi CTIO>KHAs
BO3MOXXHAsI apXUTEKTypa HEIPOHHOII CeTU, HO BaXXHO ITIpef-
CTaB/ATh cebe, KaKk OHa BHIIAAUT. CXeMaTNIHO M300Pa3uTh
IpefiCTaBUTe/A JAHHOTO KIacca CeTeil MOXKHO C/IeHYIOLM
obpasom (puc. 1).

VI3 pucyHka 1 BUHO, 4TO Lie/Ib, C KOTOPOIL ObUIN pas3pabo-
TaHBl HEIPOHHBIE CETU PeIUIVKAINM, 3aK/II0YaeTCs B U3BIIe-
YEeHUN IPU3HAKOB U JIPYTUX VHTEPECHBIX JIAHHBIX, KOTOpbIE
BbIZesIeT /11 cebsi HelipoceTb B mmpoliecce 0OydeHUs. DTu
IaHHBIE, OYEBUHO, COJEPKATCS B 3aKOAMPOBAHHOM CUTHAJIE
s (puc. 1). Takum 06pasoM, IOHATHO, YTO CYLIECTBOBAHIE
IIPOMEXXYTOYHOTO €10 HeOOXOIMMO, MHade 3a/jadya MpefcKa-
3aHUA M OOY4YeHUA CBOAMIACH OBl K TPUBUAIBHOMY KOIMPO-
BaHIIO «BXO/Ja» HA «BBIXO/I».


http://bigc.ru/publications/bigspb/qm/stq_10_09/
https://www.businessstudio.ru/about/
https://www.microsoft.com/ru-ru
https://www.visual-paradigm.com/
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MuorocnofiHeA nepcenTpon
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Puc. 1. CxemaTM4HOe NpeAcTaBieHMe aBTOIHKOAEPA

1.2 3apaun, pemaeMble aBTO3HKOAepaMM

Kaxk y»e Ob10 OTMeueHO paHee, aBTO3HKOZEPbI MpUMe-
HSIOTCS J/Is1 U3BJI€YE€HNUS TOMe3HO MHGOpMAIM 13 BXOJ-
Of[HAaKO 9TMM UX IPUMEHEHMe He Orpa-
HrunBaercsa. OHM TakKe WCHONB3YIOTCA I pelleHN

HOro curHaaia,

CNIeNYIOmMX 3a/ad:

1) IlpemBapurenpHoe 0OyueHNe HEIPOHHBIX CeTell;

2) Cxarue nabOpMAaLUIL;

3) CHiKeHMe pa3MepHOCTH JAaHHBIX;

4) CraaxuBaHue myMa.

B paMxax pmaHHOI paboThl OymeT peanM3oBaHa Hell-
POHHas CeThb peIUIMKaLNu, KoTopass OymeT U3BJIeKaTb MH-
dopmanyo u3 mzobpakeHmit. B xadectBe 1M3006parkeHMIt
OyAyT MCIONb30BAaTbCA CTAaHAPTHBIN oOydarommii Habop
co ckaHamy pyKonucHbIX 1ygp MNIST. Takast TpuBHaabHas
3ajadya BbIOpaHa Il TOrO, YTOOBI HE OTB/IEKATHCS HA BO-
IIPOCHl U IpOOIeMaTUKy MALIMHHOTO OOY4eHN:, a cocpe-
TOTOYMTBHCS Ha IIPOrpaMMUPOBAaHNY IpaduyecKyx IpoLec-
COpOB.

2. KoMnbroTepHbII 3KCIIEpUMEHT

2.1 BaxxHOe 3aMedaHue

I[Ipexye Bcero, CTOUT CfieiaTh BaKHOE 3aMevaHe, KOTOpoe
CKOpee OTHOCUTCSI K TOHKOCTSIM TEXHIMYECKOI peannsanui, He-
JKeNu K 0COOEHHOCTSIM IIPeMETHO 00/1acTi, pacCCMOTPEHHBIM
B IIpembInyIeil raBe. Jelo B TOM, YTO BXOJHON CUTHAI JC-
KYCCTBEHHOTO HeJIpOHa eCTb JMHeiHas KOMOMHAIMA BeKTopa
BXOJHBIX JaHHBIX ¥ BeKTOpa BecoB 3TOro HeiipoHa [1]. Coot-
BETCTBEHHO, €C/IY PAacCMaTpUBATh IPOLECC MPSIMOTo IIPOXOfia
CHUTHAJIa TI0 BCEJl CeTH, OT CJI0SI K CJIOI0, TO OKKETCsI, YTO ITOT
TIPOIIECC MOXKHO TIPEACTABUTH B OOJIee TAKOHMYHOM BUE, He-
Ke/ Habop CKa/IAPHBIX IIPOM3BEEHII, @ UMEHHO B BUJIe YMHO-
JKEHJs BEKTOpPa BXOJHBIX JAHHBIX Ha Marpuuy Becos cnos. Co-
OTBETCTBEHHO, OCHOBHAS TPYJHOCTb TEXHMYECKOI peann3alyn
COCTOUT B peaM3aLui OIlepalyy YMHOKEHIA MaTPULIbI Ha BeK-
top-cronbewn. Braro, [2] n [3] comepxxar Hy)XHBIE IIpUMEpPBI
U 3aTOTOBKY, KOTOPBIe 0CTAéTCst 3 (HeKTUBHO UCIIONIb30BATb.

2.2 Tumoresa

[l Havazma CTOMT NPEACTaBUTb CBEJEHUA O TeCTOBOM
crenpe (Tabmuua 1).

Ta6nuua 1. CNMCOK XapaKTePUCTUK TECTOBOrO CTEHAA

HasBaHue xapaKTepucTuKu 3HayeHmne XxapaKTepuCTUKK
OnepayuoHHas cuctema Windows 10 Home, 64 bit
Bepcus CUDA Toolkit 10.2
Bepcua OpenCL 1.2 CUDA
Mpoueccop Intel (R) Core (TM) i5-8300H CPU @ 2.30GHz
Bupeokapra NVIDIA GeForce GTX 1050
06bEM onepaTBHOI NamsTu, 6 16
Bepcus ppaiiBepa BueoKapThl 442.50

S BbIgBUra® TIUIOTE3y, YTO pPe3yIbTaThl IKCIEepH-
MeHTa GyAyT IPUMEPHO OAVMHAKOBBIMU, HO HECMOTPSI Ha TO,
yro OpenCL Bxopgut B mocraBky NVIDIA CUDA Toolkit,
CUDA mnokaxer 4yTb 0o/ee BBICOKME Ppe3Y/IbTATbl, TaK
KaK TeXHOJIOIM:A CO3JaBajach CHEIMAIbHO I BUICOKApT

¢dupmsr NVIDIA.

2.3 CopepkaHue sKCIIepyMeHTa

Ob611iee BpeMst BBIITOTHEHSI IIPOTPAMMBbI He IMeET CMBICTIA
3aMepATb B CBA3U C 3a[ep>KKaMi, KOTOpble MOTYT OBITb BbI-
3BaHBI pasHbIMMU (PAKTOPaMU BO BpeMs UTEHMA U 3aIUCU UH-
¢dbopmManuy, BHIBOfIA OT/IA/JOYHBIX JIOTOB ¥ TOMY IIOJOOGHOTO.
[Moatomy cpaBHeHUe 3G PEeKTUBHOCTU OyieT BECTHUCD IO TPEM
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TeCTaM, BBITIOJIHEHNE KOTOPBIX 6y/leT TPOVCXOANTD HeIloCpes-
CTBEHHO Ha rpadudeckoM mporeccope. IlepBblil TecT — Ma-
TPUYHOE YMHOXeHIe (MaTpuiia Ha BeKTOP-CTOIOeL]), TaK KaK,
OYeBUJIHO, 9TO K/II0YeBasA Ollepalyid, MCIOIb3yeMas IIpU pe-
anmMsanuy MOfoOGHOTO pPOfa aIrOpUTMOB MANIMHHOTO 006Y-
geHus. Criefyromye aBa TecTa — IpefickasaHne CeTH, TO eCTh

IIPSIMOJ IIPOXOJ, BXOZHOIO CHUTHA/IA OT CJI0S K CTIO0 IO BCeil
cety, u 0OydeHNe, caMblii BaKHBIN MIPOLECC B YKM3HEHHOM
LMKJIe HEJIPOHHBIX CETEIL.

Kak yxe ymommHamoch paHee B I7IaBe 1, MCIionb3yemast
Wist cpaBHeHMs 9(QQPEKTUBHOCTM HENPOHHAS CETb PeIvI-
Kany 6yger paborars ¢ Habopom faHbIX MNIST (puc. 2).

Puc. 2. ®parmeHT Ha6opa aaHHbIx MNIST

B pesymbraTe oOyueHMA U3 CpeJHETO CNOA CeTH

MOJXHO 6yneT M3BJICKATb I/[SO6Pa)KeHI/[H, IIOKa3bIBAaKOIINE,

H\l
.M

4 9 5 9 0 6
9 0 1 5 9 7

9YTO VIMEHHO CeThb HAy4Yuaach M3B/IeKaThb U3 3TOi MHGOP-
maunn (puc. 3).

Puc. 3. BusyanbHoe npeacTaBieHne «NPU3HAKOB», BbiABNEHHbIX aBTO3HKOAEPOM

Hy a mcnonbsyemas cetp Oymer mmeTb 784 BXopa, 64
CKPBITBIX HeMIpOHa 1 784 BbIXOfa.

2.4 PesynbTat

Pesynbrarsl ObUIM MOMTyYeHBI MyTEM 3aMepa BPEeMeHU BBbI-
HO/THeHMsT (PyHKLMIA, pean3yIouX TeCThl, YKa3aHHbIE B Ta-
Omuue 2. st HpOrpaMMBI, MCIIO/Ib3YIOIIEH TEXHOIOTUN
CUDA, 6bi1a npuMenena ytwmra nvprof [3], a mna mpo-
rpaMmBbl, ucnonbayomnteit Texuonoruy OpenCL, 6bUIM BBITON-
HEHbI BBI3OBBI CIIeIIMaTbHON (PYHKIMM CaMoro (GpeiiMBOpKa —

clGetEventProfilingInfo [2]. Pe3ynbTaTbl IIpeficTaB/IeHbI HIDKE,
B paHee YIIOMsHYTOIT Tabymie 2.

3aknrodeHne

B pamkax fgaHHOI paboThl ObUIM TIOTydeHbI 6a30Bble Ha-
BBIKI [IPOTPAaMMUPOBAHNs IpadiIecKuX IPOLecCOPOB U U3-
yuennl ocHOBbI TexHOomornit CUDA n OpenCL. YauBurenbHo,
HO 9KCIIEPVMEHT OIIPOBEPr MOI0 IMIOTe3y. BoaMmoxkHo, 3a-
TpysKa IjIs BUIeoKapThl Obima Hebombuion B caydae CUDA,
U 51 He CMOT IIOJTHOCTBIO PACKpPBITh MOTEHIIMAM TE€XHOMOTHIA.
A MOXeT OBITb [IeJIO B TOM, YTO MHOIO, IIPY VCIIONb30BAHNUN
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Ta6nuua 2. Pe3ynbraTtbl 3KCNepUMeHTa

Ha3BaHue TecTa Pesynbtat CUDA, ¢ Pesynbtar OpenCL, ¢
YMHOXeHue Man\l‘/ILI,bI 784x64 104 * 104 47 * 10-5
Ha BEKTOp AnHON 784
MpeackasaHue cetun 1,37 * 10-4 6,7 * 10-5
06y4eHue cetu 147,7 101,5

OpenCL, 6bU1yt IPUHATHL BO BHUMAHIE peKOMeHgarun (4],

HanpuMep, MCIIOJIb30BaHVE€ HATUBHDBIX (native) MaTeMaTn4de-

JIuteparypa:

CKUX (I)yHKuMﬂ B Kofie sAzpa. B mobom C/ly4ae, pe3y/nbTaThl 10-
BOJIDHO MHTEpECHDIE.

1.  Xarixus, C. Hettponnsie cetu. [Tomubiit kype [Tekcr]/C. Xaitkun. — M.: V3gatenbckumit goM «Bubamc», 2006. — 1104

C.

2. Scarpino, M. OpenCL in Action: How to accelerate graphics and computations [Texct]/M. Scarpino, — M.: Manning

Publications Co., 2011. — 456 c.

3. CUDA Toolkit Documentation [mexTpoHHBII pecypc]: oduianbHas TOKyMeHTaLusa K MHCTpyMeHTy NVIDIA —
OneKTpoH. TeKcTOBBIe faH. — 2019. — Pexxum gocryma: https://docs.nvidia.com/cuda/

4. Munun, C. A. ViccnenoBanue crioco60B ontumusannn HelipoceteBsix Boranciaenuit [Texcr]/C. A. Muuus // Karamor
VHHOBAIIVIOHHBIX Pa3pabOTOK y4aCTHUKOB MOCKOBCKOTO MOTIOAEKHOro HaydHOro ¢opyma (r. Mocksa, 21-24 Hos16pst

2017 1.). — MockBa, 2017. — c. 17-25.

WHhopmaumoHHas 6e30nacHOCTb B MasIoM U CpefHeM 6usHece. ANropuTmbl U feicTBUA

Haraiiko Ceprein Uropesuy, cTyfeHT
HaunoHanbHbIit ccnefoBaTenbCKuii yHUBEpCUTET «Bbiciuas wkona skoHoMukuy» (r. Mockea)

B cmamve npedcmasnen aneopumm no novieHu0 UHPOPMAUUOHHOT 6e30NACHOCMU 6 KOMNAHUAX CPeOHe20 U MAozo 6U3-
Heca. Paccmompervl 0CHOBHDLE YepO3bl, B03HUKAIOULUE 8 PASTIUUHBIX NPEONPUSINUSX, CBAZAHHBIX C UHINEPHEM NPecynHUKAMU
u memoOvl ux npedomspaulenus. B ananuse aneopumma cmoum peanvHuvlii 08yXTeMHULL ONbIM PAGOMbL CUCNEMHBIM AOMUHU-
cmpamopom. YcrmanoesneHvl onmumanvHole 0eticmeus, npu Komopuix danHvie KOMnanuu 6yoym 6 6e30nacHocmu.

Knrouesvle cnosa: unpopmayuonHas 6e30nacHoCcy, 6HYyMPEHHS cemb, 6a3bl 0aHHbIX, Calimbl, puuiUHe, 6UPYCbL, Y2pO3a.

AKTya/nbHOCTD VICCIEIOBAHNA.

B coBpemeHHOII peanuu, Korga MHGOPMAIOHHbIE TEXHO-
noryu 1o sciony. ITo uccnegosanmio 2GIS [1], npoBegeHHOM
B 2014 ropy, 0/I0BMHA BCEX POCCUIICKUX NPEANIPUATUI MMEET
CaIT, a KaXk[jasi KOMIIAHMSA VIMeeT CBOIO it-TeXHOJIOIuIo, Oynb
To opmH cranyoHapHbii IIK wim cucrema cepsepos, caiiTos
n wiarpopm. Ho Bce ux o6beauHseT, TO, YTO KaXas KOM-
MaHUA HY)XJaeTcs B 3ammure. Tak, IO JIaHHBIM aHATUTUKA
Cbepbanka [2] B 2018 ropgy KOmmd4ecTBO aTak Ha Majible
U KpYTHbIe TIPefUpUATAA CPABHA/NCD, IIPY 3TOM, O UCCIIe-
nosanuto Jlaboparopun Kacnepckoro [3] B 2019 rogy, nanexo
He Bce HeOOJbILINE HPENIPUATHs 3a[yMBIBAIOTCA Ha TEMY
TOTO, 4TOOBI 06ecrednTh COOCTBEHHYIO MHTEpHET Oesomac-
HOCTbD, a UIMEHHO 93 % OopraHmusanuil ypoBeHb 3alMIIeHHOCTH
BHYTPEHHEI CEeTY HU3KWUI WIN KpailHe HU3KIIL.

Kpome artoro, 6puy ormporiens 19 cucTeMHbIX (TeXHNU-
YeCKMX) aIMMHICTPATOpOB, paboraromux He B IT kxomma-
HusAx. OIpoc COCTOSI U3 OJHOTO BOIPOCA, @ VIMEHHO: «II0-

BBIIIAeTe M1 BBl MHPOPMAIMOHHYI0 6€30IIaCHOCTD BaIlEro
npeanpusATal» JIBeHaAUATh M3 HMX [aIM OTPUIIATETbHbII
OTBET, ILITEPO CKA3a/I, YTO HET He MTOBBIIIAeM, HO HAC IIPOCST
9TO JI/IaTh, U JIIIb JBOE [JAJIV TTOTIOXKIUTENbHbII OTK/INK.

BBenenne.

B Hacrosimee BpeMs CYIIECTBYeT MHOXeCTBO OIpefe-
JeHnit cmoBocodetans «VHbopMamoHHas 6€30IMaCHOCTby:

— npakmuka — npedoOMepauleHUs  HECAHKUUOHUPOBAH-
HO20 00CMYNnd, UCNONL30BAHUS, PACKPLIMUS, UCKANEHUS, U3-
MeHeHUs, UCCTe008AHUS, 3ANUCY UNU YHUHINONEHUS UHPOp-
mavuu. [4]

i

— cocmosHue 3auUU4eHHOCY UHMOPpMALUL U N000ePIHCU-
saiouiell UHPPACMPYKmMypvl Om CIyHAlHbIX UAU NpeoHaMme-
peHHblX 6030elicmeuti ecmecmeenHo20 UMU UCKYCCIMBEHH020
xapakmepa (UHPOPMAUUOHHBIX YepPo3, Yepo3 UHPOPMALU-
OHHOLL 0e30NACHOCMLL), KOMOpble MOZYH HAHECU Henpuem-
Jiemblil yuiep6 cyOvexmam uHPoPMAayUOHHbIX OmHoueHut. [5]


https://docs.nvidia.com/cuda/
https://www.sberbank.ru/ru/about/analytics
https://www.kaspersky.ru/
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JIOBONIbHO CTOXKHO JepXKaTb HUTDL OIpeleNIeHNs, YUTas
UX JI0 KOHIIA.

Bonee npocroe n nousatHoe onpenenenne Vb (nupopma-
L[IOHHOI! 6€30IIaCHOCTN) 3BYUYNT TaK:

VndopmanmonHas 6€30IacHOCTb — 3TO Ipolecc obecIe-
4eHMs: KOHQUIeHIIMAaIBHOCTY, LIeJIOCTHOCTH M JOCTYIIHOCTY
uHdopmanun.

B crnyuae ¢ KOMIAHMAMM CpeJHEro U Majoro OusHeca ai-
ropuTMBI 110 06ecrevennto Vb o3HavawT, 410, MHPOpMALIIs
KOMIIaHMY, KOTOpas He JIO/DKHA IIOINAcTb B TPEeTbU PYKIU,
OymeT MOCTYIIHa TOJNBKO COTPYAHMKaM KOMIIaHMM (WM Jo-
BEPEHHBIM JIMIIaM), TaK >Xe BCe JaHHble KOMIIAaHUM BCeria
TOCTYNHBI U nenocTHbL. IloaToMy Halle McclefoBaHNue Ha-
IpaBJIeHO Ha TO, YTOOBI MPEANpPUATIE MMEIO BO3MOXKHOCTD
YIY4IINTD CBOIO KMOEP3aIUTY.

PaccMoTpuM OCHOBHBIE YIpO3BI /I COBPEMEHHBIX KOM-
IIAHMII CPeHETO M MajIoro 613Heca:

1. Bsnow caiita

2. OymuHT

3. Tlpomaxka JaHHBIX 13 OONAYHBIX M BHYTPeHHMX 6a3
TaHHBIX

4. DpITb 3apakeHHBIM BMPYCOM M BPENOHOCHON IIpO-
IrpaMMOn

5. IIpsMble XakepcKiie aTaKu

OO6DbeKTOM WMCCIeJOBAHNUSA
000 «IIpomCrpoitCeprudnxarsi»
LenTp»
QITOPUTMY MX HAQHHBIE HJ pasy He ObUIM IIOABEP)KEHBI I10-

CTanm aBE KOMIIaHUNMA:
[6] u OO0 «CMK-

[7]. B maHHBII MOMEHT IIO ONMCAHHOMY B CTaTbe

BpeXJIeHbI (C MOMeHTa IOC/IeHero nHGOPMAIIIOHHOTO c60s1
B OKTs6pe 2017).

PesynpratoM MCCIENOBaHMA  CITYXKUT
Ha OCHOBHBIX Yrpo3ax [/Isi KOMIIAHMII BBILIEYKA3aHHOTO OGu3-
HeC-CerMeHTa, MOCTENeHHbI aTOPUTM YIydilIeHus: uHGop-

IIOCTPOEHHDIIA,

MAIIOHHOI 0€e30IMaCHOCTY KOMIIaHWIN:

IlepBoe, ¢ 4ero XoTenoch ObI HayaTh, 3TO B3JIOM CaTa,
C TOCIeAyOIIMMY MaHUNYIAUUAMM JAHHBIX KOMITAHMI.
ITo manubiM HA®WY [8] 3a 2018 roj, Ka>kablil IATHIN CAT
POCCUIICKMX KOMITaHWIT ObIT aTAKOBaH U3BHE.

Pazbepemcst B 4eM OCHOBHasl OIACHOCTD IIE€PBOIl YIPO3BL.
CamM B3/I0M HAaIIpaBieH Ha IOMydYeHNe HOCTYHa K JIMIHBIM
KaOuHeTaM IIOIb30BaTelell M X KOH(MIEHIMAJIbHON VH-
¢dopmanuy, TeM caMbIM JaBas BO3MOXXHOCTDb [eJICTBOBAaTb
OT VX /NI, TIPOBOAUTDL (PUHAHCOBBIE MAaXMHALUY Y TOABEP-
raTh PUCKY PeNyTaliI0 KOMIAHNH.

Pemrenne 3axmiovaeTcsi B OOHOBIEHMM Taposieil pas
B Mecsl]. Bxozie BO BHYTpeHHMIT aKKAayHT TOIBKO U3 pabodert
ceTy. A Taxoke HaCTpOJIKa 3alMIeHHOro JocTyma https, fena-
eTCs1 9TO JJIA TOTO, YTOOBI JaHHBIE, IIepefjaBaeMble Yepe3 Bain
CailT, M pPOBANUCh U He MOIJIY TIOTIACTb B TPEThY PYKIL.

CrenyeT ykasaTb Tak)Ke, YTO BXOJi BO BHYTPEHHUII aK-
KayHT JIydllle TIPOMSBOAUTh TONMbKO ¢ pabouero ITK. IToBbr-
1IaeT yrpo3y B3/IOMa cajiTa elle TO, YTO Majible IpefIpu-
ATUA HE MOTYT IO3BOJUTH KaXKIOMY COTPYSHUKY WMeEThb
pabounit ITK, a yrposa sapakeHns/IIOy4eHNA MApOJIs Y VH-
IVMBMIYa/lbHOTO Honb30BaTensa co ceouM IIK HamHoOro BhIlIe,
4eM ec/u Obl OH MMeJT OT/e/IbHbIN KOMIIBIOTEP I/ PabOThL.

Bropasa mpob6nema 13 Hallero airoputMa — 9TO 3apa-
JKeHue Bupycamm 1 BpefoHocHBIM IIO. OcHoBHOM omac-
HOCTBIO SIBISIETCSL BMPYC BbIMOraTelb. KubepreppopucTe
mudpyoT gaHHbIE >KecTKoro aucka I1K u tpebyror omwrary
3a gmemndpoBKy. BupycoMm BbIMOrareieM MOXHO 3apas-
UTbCS He TOJIBKO V3-3a YCTAHOBKY (Da/IbIIMBOIL IIPOrPaMMBI,
HO TaKXKe, 113-32 OTKPBITYA BJIOXKEHUII B HE3HAKOMOMN 37IeK-
TPOHHOII Io4Te. PUIIMHTOBbIE MICbMa MAKCHMATIbHO MacKH-
pyioTcst mop, oUUIMATIbHYIO MEpelucKy, 3acTasisis Bac or-
KPBITD BJIO>KEHME VULV IEPEIITI 110 CCBUIKe.

Kpome aToro, ecTb pUIINHIOBBIE BeO-CailThl, COfepKalye
BPEIOHOCHBII KOJ], KOTOPBIl MIET yA3BUMOCTU B OIlepaliyi-
OHHOII crcTeMe U Opaysepe, HO 06 9TOM 1oc/ie. BOMbIIMHCTBO
3apa)keHUlT BUPYCOM-BbIMOraTeneM (fa U IIPOCTO BUPYCOM)
IPOUCXOAUT U3-3a OOMaHa [0/Ib30BATENIA.

Pemennem MoxeT ObITb yBeJOMJICHUE BCeX COTPYA-
HVUKOB 00 OIIACHOCTY OTKPBITYS IIOO3PUTEIBHBIX BIIOXKe-
HYX B mcbMax. KpoMe aToro, ogens BakHo 06HOB/ATS I10.
Jleno B TOM, 4TO KaracTpoduyecKkue BUPYCHI BBIMOTATENN
WannaCry u NotPetya ncrionbp3oBanu ysa3sumocts B Windows,
KOTOpasi 6bUIa MCIPaB/IeHa 3afI0/T0 IO TOTO, KaK 9TY aTaKu
Ha4a/IMCh, TeM CaMbIM, OTPOMHOE KOJIMYECTBO [10/Ib30BaTeIel
Mor ObITh B 0€30IacHOCTY ecy Obl BOBpeMsi OOHOBMIN
Bepcyuio Windows. Taxke I10/e3HO MMeTb pe3epBHbIE KOIIUY
¢aitnos. O6s3aTeIbHO HAJIO MMETb BHEIIHWIT XXECTKUI JMCK,
He TMOAK/IIOYEHHBII HM K OJHOMY KOMIIBIOTEpY KOMIIAHUM,
KOTOPBIJI CHHXPOHU3UPYETCS BPYYHYIO CO BCeMIU Ba>KHBIMU
JaHHBIMI KOMIIaHWN.

TpeTbss U Tak >Ke 4acTO BCTpedawlyasca IpobremMa —
9TO IIpONaka JaHHBIX. MHOIMe KOMIIaHUM JyONIMpYIOT CBOM
JaHHBle Ha XpaHWmMIax B ob6make. COOTBETCTBEHHO IONy-
YeHMe HOCTyIa K 00JaKy 3/O0YMBIIUIEHHMKAMM MOXeT MO-
IOpBaTh paboTy KoMmmaHuu. Tak ke, MHOTMe KOMIIAHMU Ha-
CTpaMBaIOT CMHXPOHM3ALUIO C IOKAIbHBIM JMCKOM 1 00TaKOM,
9TO6BI paboTaTh yaseHHO. DTO ONACHO, TaK KaK IpPHU M3Me-
HEHUJ JAaHHBIX B 00JIake BO3SHMKAET OINACHOCTb M3MEHEHMs
BCeX JIAHHBIX KOMITAaHUN.

O6x0m0M
POHHEN CMHXPOHM3AL[MM MOXXHO PeIIUTb IyTeM IIOCTPO-

ONACHOCTM  aBTOMAaTUYECKON  HBYXCTO-
eHMsI «TPEYrobHMUKAa» CUHXpOHM3anuu. To ectb 061aKo
ABTOMATMYE€CKM CMHXPOHU3NPYETCA C JIOKATbHBIM AVICKOM,
C KOTOpPbIM pa60Ta}0T COTPYAHMKM KOMIIAaHVN B OHJTANH pe-
XKVMe, pa3 B HeeN0 CUCTEMHBIN aJIMUHICTPATOp MPOU3-
BOJUT CUHXPOHM3AIVIO 9TOrO JIOKA/JILHOTO AMCKA C JOIION-
HUTEIbHBIM. TeM caMbIM B cnydae YHUYITOXEHMA NaHHbIX
¢ obmaka ¥ y#aneHus MX ¢ OCHOBHOTO JIOKaTbHOTO JIMCKa,
6ompmuii MaccuB QaryioB COXPaHUTCA Ha BTOPOM JIOIOJ-
HUTEJIbHOM [UCKE M KOIIaHUM HAIOo 6YI[CT BOCCTAaHOBUTDb
MIIb MAayl 4acTb OT BCEX AaHHBIX. Kpome aToro, BHY-
TPEHHAs CeTh KOMIIAHMM MNO/DKHA MMeTb BHYTPEHHIOI,
TOCTEBYIO CETb, 4TOOBI Ipn HIOAKIIYEHNN K CeTU II0-
CTOPOHHETO IIO/Tb30BATe/A OH He MIMeNT BO3MOXXHOCTH TIPO-
CManI/IBaTh/peHaKTI/IpOBaTb JIOKA/IbHbI€ CE€TEBbIC JOVICKIU.
Taxxe SaIlU/ITOIu/I OT yrpo3bl IOTEPN NAHHBIX ABJIAETCA pe-
TylIApHOe OOHOBJIEHNE M MCIO/Nb30BaHUE TOJIbKO JIMIICH-
suposanHoro I10. CrenyeT MOMHUTb O TOM, 4TO HYXXHO
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«ymanATb» U3 6a3 JAaHHBIX YIIEAIINX PabOTHUKOB. 37I0Y-
MBILIUIeHHUKN MoryT 4epes ux [IK momyuuTs foctyn K nH-
TepHeT NAHHBIM KOMIIAHMM, 3aBJIafeTh IIOJTHBIM JOCTYIION
U COBepLIaTh MaHMUIy/inuy ¢ ¢arramn. B 6ase gaHHBIX
I0/Ib30BaTesIell MOXKeT BJMCETb OTPOMHOE KOJIMYEeCTBO Ma-
pOJIEN, YTO MOBBICUT YIPO3Yy ya4HOM aTaKM U IOTy4eHUII
TOCTyIa K MH(QOPMAIVIOHHOII cpefie.

YeTBepThIM B HallleM aITOPUTMe, U He MeHee pacIpocTpa-
HEHHOM BMJOM MH(MOPMAaLMOHHBIX YIPO3 SIB/IAIOTCS BBIIle-
yrnoMsiHyTele uinnHrossle caiTel. CyTh ¢uimura — oOMaH.
37I0YMBIIUICHHVIKY CO3JAIOT CAalThl, IIOXOXHue Ha OoduIm-
a/libHbIe CaiThl KoMmaHmil. OHM OHAcCHBI TeM, 4TO II0/b30-
BaTe/lb MOXXET aBTOPM3MPOBATbCA Ha IOJJIENIbHOM caliiTe
U IpefOCTaBUTh CBOM JIMYHBIE JAaHHBIE XaKepaM. XOpPOILIO
chopMupoBaHHble (UIINHIOBBIE CAMTHI 32 KOPOTKOE BpeMs
MOTYT HaHeCT! (PMHAHCOBBII yIIepO KIMeHTaM M pemlyTa-
LVOHHBII Kpax KommaHuy. CyMma ymep60B OOBIYHO He-
OonbllNe, HO KOMMYECTBO >KEPTB MCUUCIAETCA THICAYAMIU,
HaIlpyMep, HEeKOTOpbIe YCIeNIHble (UIINHTOBbIE CTPAHWIIBI
OB JOCTYIHBI MeHee CYyTOK, HO CMOITM HAaHeCTH Yiiep6
Ha cymMel oT 1000000 py6reit.

ITepBBIM B CINCKe pelreHmit QUIIMHTOBOI MpobmeMbl —
HacTpolika ip-puibTpanym Ha Mapuipyrusarope. JTO Herna-
eTca IMyTeM yKasaHuA B agpecHoit ctpoke IP agpeca mapu-
pyTHsaTopa U aBTOpM3alMyU A BXofa B web-mHTepdeiic.
[Tocne aroro crmepgyer yKasaHue «4epHOTO» CIUCKA HeXe-
narenbHbIX [P-agpecoB K KOTOPHIM [OCTYN M3 BHYTpEHHEN
ceTyt KOMITAaHUM OyaeT 3aKkpbIT. TakuM 00pasoM, CHCTEMHBIIT
afIMIHICTPATOP MOXKET IPEeJOXPAHUTb IepeXofpl 13 BHY-
TPeHHell CeTM Ha 3apaHee M3BECTHbIE IOfife/bHbIE CalThI
WIM CAliTBl C GONBIIMM KOMMYECTBOM pPEeKJIAMBI, HAIpUMep
COlI. CeTH, BUAEOXOCTUHIM U mp. Tak >ke Ha KaXK/iblil 6paysep
(Google Chrome, FireFox) KOMIBIOTEPOB KOMIIAHMU CTIe-
AyeT YCTaHOBUTH CIenmanbHOe pacumperne «Cryptonite by
MetaCert», LIe/IbI0 KOTOPOTO ABJAETCSA OIOKMPOBKA M IIOMUCK
¢umyHroBBIX cailToB. [JaHHOe pacluupeHye 6bUIO paspabdo-
TAaHO CIIELMAJIbHO M/ PaboThl C KPUIITOBATIOTOI. VI Kak aTo
He 6aHa/IbHO 3BYy4YNT ObpallaliTe BHMMAaHNe Ha CCUIKI. Bomb-
IIMHCTBO (PUIINMHTOBBIX CAliTOB MOXXHO OIPEele/IUTh CAMOCTO-
ATETbHO

JIuteparypa:

https://stat. 2gis.ru/research/
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https://nafi.ru/
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ITarad u mocnegHsAs yrposa — 9To Xakepckue araku. Crre-
IyeT OTMETHUTD, YTO Ceifuac pecypchl BCeX KOMIIaHWUM TIOfIBEp-
>KEHBI PUCKY OBITb aTaKOBAHHBIMU, BCIOMHUM aTakyu Wan-
naCry n ExPetr, ux coBmectusle yOpiTKM (607mee 1 mpp.
powtapoB CIIIA mpoussen ymep6 Bupyc WannaCry). Xa-
Kepckue ataky B 2018 ropy sarponynu 62% xoMmmaHuit. 22%
U3 OIPOIEHHBIX TIOHEC/IN NpsMble (MHAHCOBbIE YOBITKY (VC-
[9]). Cpenuss
cyMMa yObITKa B 1I€JIOM IO CTpaHe — 0Koso 300 ThIC. pyOieit.

cinenoBaTenbckmii 1eHTp Positive Research

Cy1ecTByeT HECKOIbKO TUIIOB XaKepPCKMX aTaK, caMble pac-
IIpocTpaHeHHblIe 3T0: Bruteforce (rpy6as cua), Intrusion. Win
(WannaCry u ExPetr) u DDOS araxa. ITo ganubiM «JIabopa-
topun Kacriepckoro», B 2017 rofy KaXkast TpeThsA poccuiickas
koMmaHus (36%) nopgsepramacs DDoS-arake. [Tocnenusis Ha-
IIpaBJieHa He Ha IO/TyYeHMe JaHHbIX, 3 Ha IPMOCTAaHOBJIEHN
paboTBI MHTEPHET pecypcoB, OyIb 3TO CaliT, UHPPACTPYKTypa,
DNS. Ycnemmnas ataka Bruteforce.Generic.RDP mosBonser
37I0YMBIIIJIEHHUKY MOMYyYUTb YyHAJE€HHBIN JOCTYI K Iiene-
BOMY XOCT-KOMIIbIOTEpY. Tak ke HaJo IIOMHUTb IPO pery-
JsApHBbIe XaKepcKue ataky Ha MailRu Group, mpousomurepuiie
3a nepsy1o nonosuny 2020 roga.

PaccmoTpuM BO3MOXXHBIe pemieHMsA. UTOOBI IIOHU3UTDH
yrpo3y ycrexa Bruteforce araku Tpe6yeTcs yCTaHOBUTD BpeMs
cpabaTbIBaHMs Iaposid, TOIZA Ha IOAOOPKY Iaposeil moTpe-
Oyerca MHOro 6Gonblue BpeMeHM. Tak ke C/lelyeT yKasaTb
B03MOXXHOCTD OTKaTa BCell cucTeMbl (caiiTa, 6a3 HaHHBIX),
YTO MOJNIE3HO IPOTMB BCEX XaKepCKMX arakK (LA MajbIX
U CPeIHUX IPeJIPUATUI 9TO HAMHOTO JIerde CAe/NaTh HeXXenn
Ha KpYyIHBIX Kopnopanusax). Kpome aToro, a Takke, camoe
MIPOCTOE 9TO «CIIOXKHBI» Mmaponb admin»a, OH HeOOXOAUM
IUIA YCTIOKHEHMs ero Tofbopa

BeiBop,

1. VH}opMalMOHHON yrpose IOfBEpPXKEHBI BCE IIPEf-
IPUATS, BHE 3aBYCUMOCTY OT VX HaIlpaB/IeHN

2. OmnucaHbl OcHOBHBle npo6membl VB, ¢ xoropbiMu
MOYXeT CTONKHYTbCS KOMITaHMA

3. DBrolaB/IeHBI OCHOBHbIE JEJICTBMA, NOBBIINAIONINE WH-
(b OpMaLMOHHYIO 3aIINIEHHOCTD IPEeNITPUATAA

4. CrepmoBaHMs BbIIIEONNCAHHOMY aJTOPUTMY CHIDKAET
PYICK TIOCTPagaTh oT yrpo3sl I'T yrpossr

https://www.sites.google.com/site/anisimovkhv/learning/kripto/lecture/temal
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Paspa6oTka gnanorosoro nHrepgenca resieMeTpu4eCcKoi CUCTEMbl MOHMTOPUHTA
U ynpasJieHus

HyuyekaHoBa Jlus CeMeHOBHa, CTYAEHT MarucTpaTypsl
CeBepo-BocTouHblit epepanbHblii yHusepcuteT umeHn M. K. Ammocosa (r. AKyTck)

B cmamve paccmampusaemcst paspabomka 0uano206020 uxmepetica menemempu1eckoti CUCemvl MOHUMOPUHeA U ynpas-

JIeHUA.

Kntouesvie cnosa: menemempuueckas cucmema, Dialogflow, Firebase.

The article discusses the development of a dialogue interface for a telemetric monitoring and control system.

Keywords: telemetry system, Dialogflow, Firebase.

HOH}ITI/IG TEIEMETPNIECKNX CUCTEM MOHUTOPMHTA
" yIpaB/I€eHUA

OnpebeﬂeHue cucmemol  menemMempuu, MOHUMOPUH2A
U KOHMPOJIA.

CucreMbr TEIEMETPNYM, MOHMTOPMHTA W YIIpaBI€HUA

MIPEfICTAB/IAIT CO6O0Il MHTETPUPOBAHHbIE 37IEKTPOHHBIE CI-
CTeMbl, KOTOPbI€ VMICIIONb3YIOT AATUMKMU I TOTY4eHMs VH-
dopmanuyu 06 OIpemeNieHHBIX IIapaMeTpax B YHaJICHHON
cpefie, A MOC/IEAYIOLIEro IMpocMoTpa u aHammsa. Ompepe-
JIeHHbIe JIeICTBMA MOTYT 3aTeM BBITIOMHATHCA aBTOMATU4eCKI
WIM BPYYHYIO Ha OCHOBE 9TOr0 aHamu3sa. Takum obpasom, Te-
JIeMeTPHA MICIIONb3YeT CEeTh NATUYMKOB JI/1 BBIIIOTTHEHN M3Me-
peHnmit. [l u3sMepeHusa MeTeOpONIOrNYeCKUX, S9KOIOTMYECKIX
IV TeXHOJNOTMYEeCKMX HMapaMeTPOB MOTYT MCIIO/Nb30BaTbCs
pasMYHbIe TUIBI JJATYMKOB: IIPUMEPaMIU SBJIAIOTCA TeMIIe-
paTypa, CKOPOCTb U HaIlpaBJieHMe BeTPa, BIaXKHOCTD, JOXKb,
ypOBeHb BOfbI, Bubpanuu, sedopmanns Marepuana, 3arpss-
HeHIe, CKOPOCTb TPAHCIIOPTHOTO CPEACTBA U IeIIeXOTHOe
nmeiokeHme. [1]

Haxower, mocie c6opa n anannsa nHGOPMAIUY U3 CPEMIbI
CUCTeMBbl YIpPABJEHNUA BBIMONHAKT JENCTBUA yHaJTeHHO
U OObIYHO aBTOMATMYECKM, XOTs TaK)XXe BO3MOXKHbBI Py4HBIE
ornepauyy. OTH JeiicTBUA NpefHa3HAuYEHbI 71 JOBeJeHN 13-
MepEeHHBIX ITapaMeTPOB CUCTEMBI 0 OIpefie/IeHHbIX IpefiBa-
PUTENIbHO YCTAaHOBIEHHbBIX 3HAYEHMIA.

OCHOBHBIM HpPENMYIECTBOM TeIeMETPUN SABJIAETCS CIO-
COOHOCTb KOHEYHOTO II0/Ib30BATENsA OTC/IEKUBATD COCTO-
sHMe 00beKTa MIM OKpYXKalolell Cpefbl, HaXOAsACh BAAIN
oTr Hero. Ilocnme TOro, Kak Bbl OTHIPABUINM HPOAYKT, BBI
He CMOXKeTe NPUCYTCTBOBATb (PMU3NUECKM, IIIAMS HA IUIeUN
TBICSY (M1 MUIIMOHOB) IIO/Ib30BaTesNell, KOTOpble B3aMMO-
IeVICTBYIOT C BalllM IIPOXLYKTOM, YTOOBI BBIACHUTD, YTO pa-
6oTaeT, 4TO JIETKO, a YTO T'POMO3[KO. braropmapsi tememe-
TPUM ITYU Ve MOTIYT OBITh IlepefaHbl HEMOCPeLCTBEHHO
Ha [1aHe/b MHCTPYMEHTOB, YTOOBI BBl MOI/IM aHATM3UPOBATD
” JeicTBoBaTh. IIOCKONMBKY TenmemMeTpus [aeT IpefCcTaB-
JIeHIe O TOM, HACKO/IBKO XOPOIIO Ball IIPOAYKT paboraer
IUIsT BallMX KOHEYHBIX IOJIb30OBaTelell — KaK OHU ero MC-
MIO/Ib3YIOT — 3TO HEBEPOATHO LIEHHBIN MHCTPYMEHT HJIA I10-
CTOSIHHOTO MOHUTOPMHTIA U YIPaBIeHUS IPOU3BOUTENbHO-
cTpio. [2]

Paspabomka aneopumma pabomuot

Ha pucynke 1 nmokasana 6710K-cxeMa AMaJOrOBOTO MHTepP-
¢eiica. ITo cobpiTHIO 3ampoca MO AMAIOroBOMy MHTepdericy
npoucxopuT obpaborka 1o Intent. B 3aBucumoctu ot intent
BBITIOTIHACTCS olpefienieHHas ¢yHkuusa. Kak npumep, dpasa
«KakoBa Temmeparypa?» OTHOCUTCA K intent readtemp, co-
OTBETCTBEHHO BBINONHsETCs (pyHKums readtemperature ().
B pannoit ¢ynkuym npoucxogut obpamenue x BJ] Firebase
U BBIBOJ] OTBETA B BUJIE 3HAUEHIISI TEMIIEPATYPhI.

Kop nmporpammbl 17151 peanusanyuy arOpuTMOB

Insa 000aBIAIO KOHOUL, KO
COOTBETCTBYIOLIMI K TEKyIleMy TIIPOEKTy HaJl KOTOpOil

Havana firebase
olerIsieTCst Auanoroselit nHTepdeiic. (Puc. 2)

OyHKIMA 3aIpoca TeMIepaTyphbl C HadBaHMeM paboTaer
CTIe oMM 00pa3oM:

Ha pucynke 3. mokasana DyHKIusA 3ampoca TemIiepa-
Typsl. s Hadama BBOAMM (PYHKIMIO [/I 3aIIpoca TeMIlepa-
TypsL, 3ateM AemaeM Obpamtenne k Bl FireBase k mornio «data».
[Mocne obpamenus memaem obObsBIEHME MepeMeHHON value,
3areM IpuUCBamMBaeM 3HadYeHue ¢ 3ampoca snapshot. child
(«temperature»). val (), mocne Hero 3ampoc 6epér JjaHHbIE
¢ mopmorns «temperature» 1 mpucBanBaet K value. Eciu nepe-
MeHHast value He ITycTas, TO BBIBOAVM JaHHbIE Yepe3 KOMaH/Y
agent. add (mauHbIe).

Janee uner 3anpoc c B firebase. Ha pucyHke 4. nokasana
sarnpoc ¢ B firebase nmone data mogmosne username

var count = values. count;

Vunnmanusauys GyHkumit fns Intents, paboraer creny-
1M 06pazoMm:

Ha pucyHke 5. HOKa3aHO MHMI[MAnuM3auys QyHKIWIT
mia Intents. CHavanma Hajgo VHMIMAMM3MPOBATh (DYHKIVIN
i Intent o6bsasrenmit IntentMap, sareM ¢ KOMaHfoI in-
tentMap. set (uasBamme Intent, HasBaHue ¢yHKLUM) cO-
CTaBJIAAI0 COOTBeTCTBIE (PyHKIMIL o Intent.

Komanpa intentMap. set uMeeT fiBa apryMeHTa:

— IlepBblif apryMeHT Ha3BaHNE MHTEHTA,

— Bropoit aprymeHT cooTBeTcTBYIOIas Intent-y dynxuna

Hanee uper Meton mis BbisoBa gynkumit HandleRequest
(B 3aBUCMMOCTH OT BBI3bIBaeMOJI (PYyHKIMY

B wmrore pmamorosblil MHTEpdeNic IO3BOSIET IOCIATH

KaKoe-TO 3HadeHmne, T. € MOXHO Ha CJI0BaX OTIPaBUTh
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3ATPOC MO OMAN. MHTEPSEACY

v

OBEPAEDTKA MO INTENT

HET
INTENT READTEMP

HET
BHIMONHEHWE TYHELIMA
READTEMPERATURE()

na
HET BLINONHEHHE YHKLMM BHIBOR AAHHEX
INTENT LAMPCNTAL READHUMIDITY() HA AN, MHT
BBINMONHEHWE &YHKLIMK
LIGHTCONTROL) BHIBON JAHHAIX
HA [IAAR. MHT

INTENT READHUMIDITY

Puc. 1. Bnok-cxeMmbl guanorosoro uutepgeinca

apikey: "AIzaSyBblg E1BESAAYIZa]8 rl2wySIdhICalw",
authDomain: "telemetry-system-3ates.firebaseapp.com”,
databaseurRL: "https:// telemetry-system-2afes.firebaseic.com”,
projectId: "telemetry-system-zafes",

storageBucket: "telemetry-system-3afes.appspot.com”,
messagingsenderld: "787321992932",

appId: "1:787321992932:web: a2b27bsd9528553dabdefl”,
measurementId: "G-0ISZSKWVIL"

Puc. 2. firebase koHdur

function readtemperature(agent}{
return admin.database().ref{ data’).once( "value' ). then{{snapshot) => {
const value = snapshot.child("temperature"}.val{);

if {value !== null){
agent.add({ TemnepaTypa pasHa ~+ value);
y

Puc. 3. DyHKuMA 3anpoca TemnepaTypbl

var values = snapshot.val();

Puc. 4. 3anpoc ¢ b
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let intentMap = new Map();
intentMap.set('readtemp’, readtemperature)};
intent™Map.set('lampcntrl”, lightcontrol);
inteniMap.set( ' readhumidity', readhumidity);
agent.handlefRequest(intentMap);

Puc. 5. UHuymanusaums cyHkuum gna Intents

coobuieHre B 6asy HaHHBIX M 143 0a3bl JAHHBIX K€ BBIHYTb  HAIIpUMep, BKIIOYUTD CBET U B pe3y/IbTaTe 9TOrO MEHAETCS a-
M IpOYMTAaTh 3HAYeHMe Ha PUCYHKe 6 mepesefieHbl. Ilomyuya-  pametp B BJl u npuxoaut oTBeT. [JaHHBI IPOEKT XapaKTepeH
erca B Google Assitant mpon3HOCUTb KaKylo-HMOYAb ¢pasy, MIPOCTOTOI peanusaluy, HaleXKHOCTBIO I aBTOHOMHOCTBIO.

rpuset

GO hitps://telemetry-system-3afet firebaseio.comy
L D] 3ppascreyil
< {aatal
BKNHOYUTE CBET : !@l
o) BhinonHedo Mua - {Ml

Llamp: "8" |

0-|person|
BbIKIO4YMTE CBET

LDl BbINoAHEHO Jlus
KakoBa TemMnepaTypa
LDl TemnepaTypa pasHa 27
BnamHocTe NOMELLEHUS =

o) BRamHoCTh B NOMELLEHNW paBHa 60

Suggested input

cancel

«® ~ Try typing or saying "ToBopuTh C ’:_r.l-:l:::+:e-r;|es.!a

Puc. 6. lnanorosoe oKHoO.
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MpumeHeHue rpacuyeckux npoueccopos ¢ TexHonornen CUDA
B BbICOKONPOU3BOAUTENIbHbIX CUCTEMAX C UCKYCCTBEHHbIMU HEUPOHHBLIMMU CETAMMU

MopownH NBaH EBreHbeBUY, CTYAEHT MArucTpaTypsl;

Tutos Munxaun AnekcaHfpoBuWY, CTYAEHT MarncTpaTypsl
Camapckuii rocyaapcTBeHHbIN TEXHUYECKUI YHUBEPCUTET

B cmamve paccmampusaemcst npobnema 60IoUUX 6bI4UCIEH U NPU 06YHeHUU UCKYCCMBEHHBIX HELIPOHHDIX cemell 8 BbiCOKO-
Npou3BooUmenvHuIX cucmemax. B uacmuocmu, pasoupaiomcs saxHvle acnekmot 6HyMpeHHe20 YCMpPOLcMBa cOBpeMeHHbIX epa-
puueckux npoyeccopos, a maxice mexronoeuu CUDA dupmuvt Nvidia. Dmo nozeonusno coenamv 6v61600vt 00 Ippexmusrocmu epa-
PuuecKux npoueccopos, Komopbvle UMem 00CMarmouHo 60MLUIOTE NOMEHYUAN NI 00YHeHUS UCKYCCIBEHHDIX HELIPOHHDLX cemeii.
9Mmo 06YC106/1EHO UX BO3MONCHOCIIDIO NPOUZBOOUMD NAPATITIENIDHIE BLIMUCTIEHUS HENOCPEICTNBEHHO 3d CHEM PECYPCOB CE0UX MOU4-

Hocmetl.

Knrouesvte cnosa: Bubeompmm, epagéuttec:cue npouveccopul, UCKyccmeeHHbvle HElZPOHHble cemu, napasnneivHole 8bIMUCTIEHUS.

B 2006 ropy xommanusa Nvidia BblmycTmia mporpamm-
HO-aIIapaTHBI/ MHCTPYMEHT [yl HpPOrpaMMUpPOBAaHMUA
rpadmdeckux nporeccopos nog HazsaHreM CUDA, xoTopblit
HI03BO/IIJI Pa3paboTUMKaM JIerKO IPOrpaMMUPOBATD KaXKblil
OTZeNbHBIN NUKCeNb Ha 9KpaHe. Ipadmueckmit mporeccop
BKJIIOYAeT B ceOs THICAYM MMUKPOKOMIIBIOTEPOB — S[pa, pa-
6oTarome OFHOBPEMEHHO, /I BU3YaIU3aluy Ka>KIOro IIMK-
cend. fppa, B cBOIO oYepefib, BBHIIOTHAIT MHOTO 37IEMEHTOB
HI3KOYPOBHEBOJI MaTeMaTHKI JyIA pPeHJepUHra TeHell, oTpa-
JKEHUII, OCBEIL|eHN A, IPO3PAYHOCTU M IIPOYMX JIeKOPATUBHBIX
3/IEMEHTOB.

Ho Brimycka texnonorun CUDA nporpamMMmpoBaHue rpa-
¢dudgeckoro mporeccopa ObIZIO JOCTATOYHO OONTE3HEHHBIM
HPOLECCOM I pa3paboTUMKOB, KOTOPBIM IIPUXOAMIOCH NN~
caTh MHOT'O HU3KOYPOBHEBOTO MAIIMHHOTIO Kofja. TexHomornsa
CUDA, na paspabotky koropoit kommanus Nvidia morpa-
TH/IA HECKO/IBKO JIeT, YIPOCTHIA IIPOrpaMMMpPOBAHME Ipa-
(udeckux IMpoLeccopoB Ha A3BIKAX BHICOKOIO YPOBHS, TAKUX
Kak Java umu C++. Vicmonbaya texnonoruto CUDA, nporpam-
MICTBI MOTYT pa3pabaTbIBaTb MOJEIN ITyOOKOTO 06ydeHMsA
ropasfio OpicTpee, memresne 1 addexTuBHee. OCHOBA apxu-
tekTyppl CUDA — MacmrabupyeMblii MaccuB IOTOKOBBIX
Mynbprunponeccopos (Streaming Multiprocessors). JanHbIe
MY/IBTHIIPOLIECCOPBI CIIOCOOHBI 0OpabaThIBaTh IMapaIeNbHO
COTHM HuTeil. [Ina ympaBmeHus paboToil Momo6HOrO Mac-
CMBa MOTOKOB ObITa paspaboTaHa yHMKalbHas apXUTEKTypa
SIMT (Single-Instruction, Multiple-Thread), B xoTopoit pea-
JM3yeTcA IOAXOf K Iapa/UIeJIbHbIM BBIUMCICHUAM, IPU KO-
TOPOM HECKOJIPKO IIOTOKOB BBINONHAIOT OfHM U Te K€ OIle-
paLmy Ha pasHbIX JaHHBIX (BbIJepKKa 13 JUIIOMHON paboTh
Ha TeMy «MeTofibl ITapajIeIbHOTO IPOrPaMMUPOBAHNSA Helli-
POHHBIX ceTell ¢ ucrnonb3osanueM rexHonoruy CUDA» (HIY
BII3, xadenpa kubepuetnku, arop: I1. A. Knumos).

B OCHOBHOM, aarOpUTMBI ITyOOKOTO OOYUeHUs] — 3TO
6071bIION HAOOp JIMHENHON anreOpbl, KOTOPBI JODKEH BBI-
IIOJIHATBCA TeMM) VIV MHBIMM CPEICTBAMU BBIYVIC/IUTEIbHON
TeXHUKY, a 4-AJepHbII M 8-AlepHbI LEHTPa/JIbHBIN IPO-
Ieccop /i 06'beMHbIX BBIYUC/IEHNIT VICTIONb30BaTh Headdex-
TBHO. OJHOI M3 NYYIINX BUIEOKAPT, MOAXOMAILNX /A 06-

y4eHVs] MICKYCCTBEHHBIX HEeJPOHHBIX ceTell, ABysercs Nvidia
GeForce Titan X: B Heit yctanoBieHo 3584 CUDA-saapa Ha ya-
crore 1000 MTI n 12 I'6 Bugeomamsitu Tma GDDR5X ¢ mpo-
IYCKHOIT ctoco6HocTbI0 10 To1T/c. [In4 rmy6okoro o0yyenns
JICKYCCTBEHHBIX HEMPOHHBIX CeTell KpailHe Ba)KHO KOIude-
CTBO sAfiep M BupeonmaMATu. llepemeleHne JaHHBIX U3 IIa-
MATY U OOPaTHO JJOCTATOYHO CM/IBHO OTPAHMYMBAET BBIYMC-
JINTENbHBIN TIPOIIECC, MOITOMY, 4eM OoJIblile BUIONaMATH
MMeeT BUJJeOKapTa, TeM ObICTpee UCKYCCTBEHHbIE HelIPOHHBIE
cetnt 6yIyT 06y4aThCs.

PaccmoTpyM mpocroit mpumep, KOIja Ha BXOJl MCKYC-
CTBEHHOJ HEVPOHHONM CeTU IIOJAITCH HEKOTOPhIE JaHHBIE.
3apaHee IOATOTOBMB OOJbIIyI0 6asy [JaHHBIX C IIPaBUJIb-
HBIMI OTBETaMM, Mbl MOXeM 3aIyCTUTb OOydeHMe MO
MICKYCCTBEHHOII HeIIPOHHOII CeTH, 1 Yepe3 HeKOTOpoe BpeMs
CeTb HAYYMTCA MPABIIBHO ONPENE/IATh ABa PAa3INIHBIX 00B-
exra. TakuM 06pasoM, UCKYCCTBEHHAsI HEMPOHHASI CETh caMa
HalifleT 3aKOHOMEPHOCTH, IO KOTOPBIM MOXKHO OIIPENe/NTh
TOT WM MHOW 00beKT Ha usobpaxennn [2]. Tem He MeHee,
TaKMe pacyeTbl TPeOYIOT KOJIOCCATbHBIX BBIYMCIUTETbHBIX
MOII[HOCTEll — IIeHTpPa/IbHbIe IIPOLIECCOPBI, laxKe C OOTbIINM
KonmuecTBoM sfep (4, 6, 8, 12), mpocTo He NIpeHa3HAYEHBI
WA TaKUX BeramcneHwit. OpHako rpadudeckue IpoLeccopsl
BBINOJIHAIOT 9TV BBIYMC/IEHVS B HECKOJIBKO pa3 ObICTpee, I10-
CKOTIbKY UMEIOT B cBoeM pacnopsbkennn CUDA-agpa.

[TosscHUM, B 4eM pasHMIIA MEXHY LeHTPaTbHBIM IIpoliec-
copom (CPU) n rpadmueckum mporeccopom (GPU). Llen-
TPAJIbHBI IIPOLIECCOp B KOMIIbIOTEpe [OJITHE TOfbl 3aTa-
YMBAJICA HA TO, YTOOBI CHle/IaTh OfHO [EIICTBME KaK MOXXHO
OblcTpee — KaK MOXHO 3¢dekTuBHee 06pabaTblBaTbh KO-
MaH/Ibl OFHOM 3a Apyroi. CoBpeMeHHbIe LIeHTPaIbHbIE IIPO-
1IeCCOphl  MIMEIOT HEeCKOJbKO fAfiep /Il MHOTO03a/JaqHOCTH,
HO OOJBIINMHCTBO 33a/ja4, C KOTOPBIMM CTalKMBAeTCsA IIPO-
Ileccop B IOBCETHEBHOIl XM3HU, paboTaeT Ha OFHOM sfpe.
IToguepkHeM, YTO pedb MUAeT He O MPO(eCcCHOHAILHOM MC-
IIO/Ib30BAHMY KOMIIBIOTepa, a, CKopee, 0 0ojee IMPOCTHIX 3a-
fayax — I0/Ib30BATE/NIbCKMUX, YTOOBI HAIIANHO OOBACHUTD
pasauny mexny CPU m GPU. Urak, 4Tto Kacaercsa BUJ€O-
KapT, TO OHU M3HAYAJIbHO MPOEKTUPOBAINCH TAKUM 06pasoM,
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4TOOBI KaK MOXKHO ObIcTpee 1 3¢ (deKTBHee OTPUCOBBIBATD
3D-06bekTl — 4YeM 6ojblie mmKceneit rpaduuecknit mpo-
1eccop MoXkeT 06paboTaTh mapajiensHo, TeM 3¢ QeKTuBHee
OH CIIPAaBJISAETCS CO CBOMMI 3a/JadaMIL.

Yro KacaeTcs BHYTPEHHETO YCTPOICTBA TUIVYHOI BUIEO-
KapTbhl, TO OHA IMeeT MHO>KECTBO CTaObIX BBIYMCITUTEEN C TaK-
TOBOJI 4acTOTOM OKOJ10 1 I'Ti1, Ka>K/Ib1il M3 KOTOPBIX MOYKET BbI-
HOHATH pocTeriniie KoMauabl. CoBpeMeHHbIe B EOKAPThI
comeprkar ot 1000 mo 4000 Takux simep, YTO MO3BOJAET 06pa-
6aTbIBATh OJHOTUIIHBIE 33/Ia4ll B THICAYM [TOTOKOB OZHOBpE-
MEHHO. BpI4mcinTenbHas MOIIHOCTD KOMIIBIOTEpA M3Mepsi-

eTcs1 BO (Ioricax — CKOJIBKO OIlepaliiii Hafl YMCTIaMy MOYXKHO
BBITIONIHUTD 3a OfAUH TaKT. COBpeMeHHBbIN 6-AfepHBIN IieH-
TpanbHblil mporeccop Intel Core i7 nmeeT mpoOU3BOAUTEND-
HOCTb nopsApka 500 ruradiornc, a Ipou3BOAUTENIBHOCTD CO-
BpPEeMEeHHBIX BUJIeOKapT Oarofjapsi mapasuiesibHoi 06paboTke
maHHbIX gocturaet ot 2000 go 16000 ruradomnc. C 1970-x
no 2000-e rozpl pa3sBUTHE LIEHTPAIbHBIX IIPOLECCOPOB Crle-
IoBajlo 3aKoHy Mypa: Kaxpble 18 MecAlLleB MOIHOCTD ILI€H-
TPa/IbHBIX IIPOLIECCOPOB YABaNBalIaCh, HO IOCTENHNE [NECATD
JIeT 3aKOH Haya/l HApYLIATbCA — Ha JIOrapndMUYecKoM Irpa-
¢uxe BuneH «mmeperud» (cM. puc. 1).

GPU Computing

Puc. 1. Fpachmk, nzobpaxatowmii nporpecc npoussogutenbHoctu CPU n GPU [3]

Poct mpomsBoguTenbHOCTM Iepeliesl Ha BUJEOKAPTHI,
¥ eCyIit B O/IvDKarilee BpeMs He IPON30ifeT IT00aIbHbIX U3Me-
HEHUII B pasBUTUM LeHTPaTIbHBIX IIPOLECCOPOB, K 2025 ropy
GPU cranet B 1000 pa3 mpoussoputenbuee, yueM CPU. On-
HaKo, 0e3yC/IOBHO, C/IeAyeT OTMETUTb, YTO BBHIUIPHIII B IIPO-
V3BOJUTENBHOCTY MOXKHO MOYIUTh IUIID /I TeX 3afiad, KO-
TOpbIe MOTYT BBIIIOTHATBHCA MapaiieNbHO B HECKOBKO ThICAY
MIOTOKOB — B BBICOKOIIPOM3BOAMUTENbHBIX CUCTEMAX.

ITepBble MOIBITKM IIepeHECTU OOYUeHNE MCKYCCTBEHHBIX
HEIPOHHBIX CeTeil Ha rpadumueckre MpoOIecCOpbl Havamuch
emte B 2004 ropy, 3a iBa rofa [0 IOAB/IEHNS BO3MOXXHOCTU
Boruncienuit Ha GPU. PaccMoTpum mnpumep: mmeercsa UC-
KYCCTBEHHAsl HeJIpOHHAsA CEThb C HECKONbKMMU MMUIIMOHAMM
IapaMeTpoB, [elalolas IpefcKasaHys Ha ThICA4ax oOyda-
I0IIMX JaHHbIX. [IpefnonoxmM, MCKycCTBeHHas HepOHHas
ceTb oIpefenseT MO/ YeJloBeKa II0 MOCeIieHHbIM CTPAaHUIaM
— UL HEKOTOPBIX OHA JAeT OTBETHI IPABIIbHO, HA [IPYTUX
ommbaercs. 3HasA 3HaUYeHUe CYMMapHOIL OLIMOKY Ha IOPLIAYU
TAHHBIX, MOKHO METOIOM TPaJJUeHTHOTO CIyCKa HaiiTM Ha-
IpaB/ieHNe, B KOTOPOM HY)XHO M3MEHATD IapaMeTpbl, YTOObI
YMEHBIINUTD OLINOKY.

Vrtak, obydeHue MOJKOOHON VICKYCCTBEHHON HENPOHHO
ceTy Ha LleHTpaIbHOM npoueccope Intel Xeon ¢ 24 sigpamu 3a-
iiMeT B 7 pa3 6ojblile BpeMeHH, YeM o0yueHre Ha BIJeoKapTe
Nvidia GeForce Titan X — pasHuija oueBugHa, HO JaXke TaKue
II0Ka3are/y He sIBJII0OTCS MakcuManbHbiMu [4]. Bupeoxapra
Titan X paboraer Ha 6a3e apxurekTypsl Pascal — He camoit
HOBeIJIIIIell apXUTeKType Ha CETOAHAIIHUI ieHb. PaccMoTpum
fajiee OGHY M3 CaMbIX IIePefJOBbIX apXUTEKTYpP OT KOMIIAHUN
Nvidia, koTopas umeet HazBaHue Turing.

Ipapmueckuit unn Ha 6ase apxuTeKTypsl Turing pasoéur
Ha HECKOJIBKO KmactepoB obpaborku rpapuku (GPC), xo-
TOpBle COCTOAT U3 KiacTepoB obpadorku tekcryp (TPC)
un #BIDKKOB pactepusanun. Kaxpemi TPC Bxmowaer nBa
IIOTOKOBBIX MYy/bTHIIpOLieccopa SM, KOTOpBIX B CTapuieM
uye TU102 72 anmementa. Kaxaplit 13 HUX COREPXKUT Habop
n3 64 apep FP32 pna BblYMC/IeHNA C IUIaBaloLIeN 3aIATol,
cronbko ke INT32 maa 1el04YnC/IeHHBIX BBIYMCIEHNI,
a rtake 8 TeHsopHbix sAgep. CUDA-anpo mnpepcTabideT
co6oii casky INT u FP. brok INT32 He mosBuIcs BIepBble
B apxurekType Turing, ator 6710k 6bU1 M B 60/ee paHHUX
apXUTeKTypaX, HO Telepb 3Ta CBA3Ka Hpuobpena 3HAUM-
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Te/lbHble M3MEHeHMA: B HOBOI apxmrektype Turing 6moku
INT32 n FP32 MOTryT BBINONMHATH II€/IOYMCIEHHbIE BBIYNC-
JIEHMS M pacyeThbl C IUIABAIOLIEN 3aIATON OJHOBPEMEHHO,
a He II0C/IeJ0BATEeNIbHO.

ITo nccnepoBanuam Nvidia, Ha kaxable 100 MHCTPYKIIMI
C IUIABAIOUIENl 3amlATONM IOCTymaeT 36 I1je/I0YMCIEHHbBIX
B CpeflHEM, OJHOBPEMEHHOE BBIIIOJTHEHNME MHCTPYKIMI Ipu-
BeJIO K 3HAYMTEIbHOMY ycKopeHuto. IImoc ko Bcemy, K CBS3Ke,
cocrarsoueit CUDA-saxpo, £o6aBWInNCh TEH30pHbBIE S,
KOTOpBIE TOXKE€ OTIMYAKTCA OT TeX, YTO MCIIONb30Ba/INCh
B Oojlee paHHUX apxuTekTypax. B apxmrexrype Turing mo-
0aB/leH pPeXMM BBIYMCTIEHVSA C HM3KOM TOYHOCTbIO INTS8
u INT4 nns 6omee 6bIcTpOit PabOTHI yoKe OOYUEHHBIX UCKYC-
CTBEHHDIX HeIPOHHBIX ceTell. [l 00yueHns: NCKYCCTBEHHOI
HEIPOHHOI CeTM WCHOIb3yeTcs: Gormee BBICOKAsT TOYHOCTD
FP16, a pnsa o6yquHb1x JICKYCCTBEHHBIX HEPOHHBIX CeTel

HM3KasA TOYHOCTb 3P PEKTUBHA, TaK KaK CKOPOCTb IIPM 3TOM
BO3pacTaeT MHOTOKPaTHO [5].

B sakioueHMe ClefyeT CKasaTh, YTO paspaboTKa MHTEN-
JIEKTYya/IbHBIX BBICOKOIIPOM3BOAMUTE/ILHBIX CUCTEM IOfIpasy-
MeBaeT oOydeHue ITTyOOKMX HEMIPOHHBIX ceTell ¢ OOIbIIMMU
HabopaMu o6yJarolux JaHHbIX. [l MccrnegoBaTeneit MCKyc-
CTBEHHOTO MHTEUIEKTa M Pa3pabOTUMKOB BBICOKOIPOU3BO-
IUTEeTbHBIX CUCTeM Tpadudeckue mpoueccopsl Nvidia Ha 6ase
apxutekTypsl Turing, paboTamomiye Ha TEH30PHBIX Spax,
obecrieunBaOT ObICTPOE OOYUEHVE U BBICOKYIO IIPOM3BOJY-
TEJIBHOCTD MICKYCCTBEHHBIX HelIpOHHBIX ceTeil. [Ipu ycrmoBun
paboTaOIIVIX TEH30PHBIX ALep € BBIYMCIUTEIBHBIMU OJI0-
kamu FP16 u FP32, sHaunTenbHO yBeNnMuMBaeTCA MPOMyCKHAs
CIIOCOOHOCTB, a TAK)Ke COKpAIaeTCsl BpeMs 00ydYeHMsI UCKYC-
CTBEHHDBIX HEMPOHHBIX C€T€l B PaMKaX BbICOKOIIPOM3BOIM-
TEIbHBIX cucTeM [6].
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BHEAPEHME Ha npeanpuATUN CUCTEMbI NOAAEPHKUN NPUHATUA pEI.I.IEHMﬁ

Pynexko AHrennta CepreeBHa, CTYAEHT MarucTpaTtypsbi;
KpaBueHko Anekcanpp CepreeBuy, CTyaeHT MarucTpaTypsl;

l'yokos OmuTpuii BnagmcnaBoBumy, KaHAWAAT TEXHUYECKUX HAYK, JOLEHT
Bonrorpapckuit rocyaapcTBEHHbI TEXHUYECKUIA YHUBEPCUTET

B dannoti cmamve paccmampusaemcsi 6Hedperue cucmemvt noo0depicku npunamus peuweruii 8 npeonpusmue OO0 «Asmo-
kononna Ne 1686». Taxse paccuumviéaemcst skoHoMu4eckuti sgexm om npeonazaemvLx H08066edeHUTl 8 Pabomy 0AHHOL KOM-

naHuu.

Kntouegvie cnosa: skonomuueckuti sgpexm, Hedperie, cuctmema no00eprcki NPUHIIMUS petueHuti.

PYIHBIM KOMITAaHVAM HEOOXOMVIMO OITUMMU3UPOBATD U aB-
TOMAaTU3MPOBATh MaKCUMA/IbHOE KOIMYIECTBO OM3HeC-TIPO-
11eCCOB BHYTpM KoMmIaHum. [lake cample MOIIHBIE IIE€TIOYKM
MOCTABILIVKOB 1 IPOM3BOJUTE/EN HE CIOCOOHBI B [O/DKHON
CTeTeH KOHTPOIMPOBAaTh CBOM TOBApOIOTOKM 0e3 WHTe-
rpaLyi ¢ MH(QOPMAIMOHHOI CYCTEMOII IlepeBo34MKa. [2]
OOO «ABrokononna Ne 1686 sapeructpuposaHa 21 Ho-
s16psz 2002 roga. OCHOBHBIM BUJOM HE€SATENbHOCTH SIBIISETCS

IepeBO3Ka TPY30B HeCHeLMaau3MpOBaHHBIMU aBTOTPAHC-
MOpPTHBIMM cpeficTBaMu. KoMIlaHuell Ha IpOM3BOACTBE IIPH-
MEHAETCs IPOrPaMMHbIIL IPOAYKT «Ipy3onepeBoskm».
CucreMa TOANEPKKM TPUHATUA PpeIIeHMs OXBaTbIBAET
IIMPOKUIL CIIEKTP MOJe/IeN, MMUTALMI U IIPUJIOKEHNI, pas-
paboTaHHBIX g ofecliedeHNs YIy4IIeHMs Ipoliecca Mpu-
HATUA pelleHns. OTU CUCTEeMBl BKIIOYAIOT MH(OPMAINIO
u3 bJ] opranmsaunuy, IOCTYNAIOLYI0 B aHATUTUYECKYIO MO-
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/b, OMMCBHIBAMOLIYIO CBS3M MEX/Y [AAHHBIMU ¥ MOJEIN-
PYIOLIYI0 pasiM4Hble OIEpAaLOHHble CUTYal[y, TaKiue
KaK BbIOOp MapuIpyTa u rpaduK TPaHCIOPTUPOBKIL.

Mogenb HO3BOMNUT OBICTPO PacCMOTPETh Pas3nyHbIe ajlb-

TE€pPHATUBHBIE BAapMAaHTbl U IIPOTECTNPOBATH KOHEYHDBIE pe-

WcxogHan

synprarsl. 3apgadeit CIIIIP 6ymeT TakKe sIBIAETCSA aBTOMATH-
3aIMs M CUCTEMATH3ALVI OTYETHOCTH 10 JOKYMEHTOO60pOTY
aBTOMATVM3MPOBAHHBIX PAOOYMX MECT YUACTHUKOB MEPEBO30OK
Ipy30B.

OcHOBHbIE KOMITOHEHTHI CYCTEMBI ITOKa3aHbI Ha PUCYHKe 1.

BO MH(OpMaLms B/l obuwero Mon y4eHue
nonb3oBatens nons3oBarens nonb30BaHNs [aHHbIX
A
MpensaputensHas 06paboTka AaHHbIX
Obpabotka
v ¥ JaHHbIX
OnepaumuoHHbIe Mogenu ananusa u
MOAEnK nnaHUpoBaHusA
I |
[pencrasnexue
WHthopmaLMOHHBIH [aHHbIX

BbIX0Q

Puc. 1. CucTeMa NoaAEPIKKU NPUHATUA peLueHus

VIC aBTOHOMHO BBIIO/IHAET BBIINCKY CYETOB K/IMEHTaM,
BefleHNe PeecTpoB II0 HUM, OTCIEKUBAHME OIUIAT, B3aMMO-
pacueTsl C 3aKa3uMKaMmMy, TI0C/ie 4eTo OHa (GOpPMUPYeT COOT-
BETCTBYIOLVE JaHHBIe /LA [lepeflaull B YHUBEPCAIbHYIO OyX-
rajgrepckyno nporpammy. OOs3aTe/IbHBIM yCTIOBYEM pabOTb
CIIIIP sBnsercas Hammuue B VIC 6a3 HOpMaTMBHO-CIIpa-
BOo4yHOIl MHPpopmanyn. K OCHOBHBIM CIIpaBOYHNMKAM CH-
CTeMbI OTHOCATCA: FapayKHble HOMepPa, MapKy TOIUIMBA, BU/IbI
pacueroB, TapuQHBII CIPABOYHUK, BUABI TPY30B, K/IMEHTHI
u gpyrue. [1]

TaxuMm 06pasoM, Ioc/ie BHEAPEHMs CUCTEMBI ITOIJEPXKKI
HOPUHATUA PELIeHMII TPaHCIOPTHO-JIOTUCTUYECKUI Ous-
Hec-mipoliecc B opranmusanun OOO «ABTokonoHHa Ne 1686»
OyneT BBIT/IAZIETD CIEAYIOLM 06pasoM (puc. 2).

OxoHOMIYecKUIT 3G GEeKT OT UCIOIb30BAHNUA BHEPAEMOII
CHCTeMBI MOYXXET OBITh JOCTUTHYT O/1arofaps CIefyoIM I10-
KasaTesAM:

+ COKpallleHMe BpeMeHM 0OpabOTKM JJaHHBIX 3a CUeT yBe-
nndeHns NHPOPMATUBHOCTH;

+ CHIDKEHNE TPYHOeMKOCTM paboT B BUAY COKpallleHMs
KOIMYeCTBa IIPOCMOTPEHHBIX NOKYMEHTOB I IONy4eHMA
HeoOxoxuMmort nH(popManny;

+ yBenM4eHue IPOU3BOAUTEIBHOCTY TPYHA 3a CYeT yBe-
JIMYeHNA T0JIe3HOTO BPEMEHU, HAaIlpaB/IeHHOTO Ha pelleHue
6oee KPYIHBIX 3a/ja4;

+ COKpallleHMe BpeMeHM, HeOOXOAMMOro /s IpueMa
M 06pabOTKM 3aKa30B, COCTaB/IEHME PAL[MOHATIbHBIX IIPO-
U3BOICTBEHHBIX IpapuKoB M IpadMKOB TPaHCHOPTUPOBKIU,
IS YEOBJICTBOPEHM HOTPeOHOCTeNl OOJIbIIero KOIM4ecTBa
K/IMEHTOB, U KaK CJIe[iCTBUe, YBe/MYeHye IPUOBUIBHOCTY OC-
HOBHOI! ¥ BCTIOMOTATe/IbHOI JIeATEIbHOCTY aBTOKOTIOHHBL. [3]

PaccunrtaeM KammTanbHble 3aTpaThl Ha BHEJpEHNME IIPO-
TPaMMHOTO NPOAYKTa Ha 8 pabounx mect. [lepBoHavanpHas
CTOMMOCTb HpPOTrpaMMHOro Inpopykra C BHe 3aBMCHMOCTHU
OT Ko/mdecTBa padounx Mect pasua 700000 py6.

CyMMy 3apabOOTHOI IJIAThI CIIELIMA/MINCTOB Ha BCEX 9TaIax
IPOEKTUPOBAHMA ¥ BHEIPEHUA Z, M 3aTpaThl Ha MUCIIONb-
soBaHne IBM Ha 3Tane NpoeKTUpPOBaHMA U BHegpeHus M,
npumMeM paBHoit 50000 py6eit. Vitoro momyanm:

9=25000*12*0,25-700000-50000=75000-750000=

=-675000 pyo6.

OKoHOMMYeCKUT 3PPeKT He OrpaHNYUTCA eNVHCTBEHHOI
sxoHomueit Ha O®OT. Buenpenne CIIIIP momoxuTenbHbIM 06-
pasoM HOB/UsET Ha BeleHMe OM3Heca mpepnpuATieM. BpicBo-
6opuBIIIeecs: BpeMsi MOXKHO 3aHSATD PelleHNeM CTPATeIrnuecKux
3alay, IIOBBIIIATb KIMEHTOOPUEHTMPOBAHHOCTb KOMIIAHNM
U BBIABJIATD HEIOCTATKM CyIIeCTBYOell oprannsanuy. Kax mo-
KasbIBaeT NpakTuKa, npuMeHenne CIITIP B cpemnem yBemnanm-
BaeT BBIPYYKY KOMITAaHMII TPAHCIIOPTHOIO ceKTopa Ha 10-12%.
IIpu cpepHelt exxeKBapTanbHON BBIPYYKe 3a IIOC/IENHNUE 5 JIeT
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Puc. 2. TpaHCnopTHO-NorucTudeckuit 6usHec-npouecc B opraHusauum 000 «ABTOKONOHHA N2 1686

B pasmepe 3,6 MJIH. Py0. 11 IIOKBAPTa/IbHBIX PACXOfaX HA IOA-

mepxky I1IO B pasmepe 35000 py6. sxoHOMydeckuit adexr

B IIEPBbIi TOJ, MICTIOMb30BAHMSA IPOTPAMMBI OYZIeT paBeH:
9=4*(0,1*3600-35)-750=4*335-750=590 py6.

CrenaHHble pacyeThl 11elecOOOPasHOCTH IIPUMEHEHMsA
IpefiylaraeMbIX Mep IoKasany, uTo ¢ BegeHneM CIIIIP mpo-
u30lifieT obliee MOBBILIEHNE TPOM3BOAUTENIBHOCTI TPYLa CO-
TPYAHUKOB Ha ~30%, yBenmm4eHUsA [IOXONOB OpPraHM3aluu
OOO «ABroxononHa Ne 1686», rje B IepBbIil TOfl BHE[pEHNA
aKoHOMMYecKkuit apdext Oymer pasern 590000 pybieii, B mo-
cnepyone — 1340000py6meit.

B kadecTBe ymyyllleHMs CyLIeCTBYIOIIE OpraHM3aLNU
pabotrer npegmpusituss OOO «ABTOKONTOHHA Ne 1686» 6BLIO

JIuteparypa:

IIPEJIO’KEHO BHENPEHNE CUCTEMbI IIOMOIM B IPUHATUM Pe-
menuii. brarogaps BBeEeHNIO STOM CHUCTEMBI y KOMIIAHIM
MOSABUTCA BO3MOXKHOCTb TPMHUMATH PELIEHUs B peajbHOM
MaciTabe BpeMeHY, 3HaUMTe/IbHO IOBLICUTCA YeTKOCTD HPO-
11eCCOB (PU3MYECKOTO IPOJBIKEHNUA ¥ YMEHbIIATbCA 3aTPAThL.
C moMompi0 MHTETPUPOBAHHBIX CUCTEM IOBBIIIAIT ITPOM3-
BOJIUTENBHOCTD TPY/Q, CHIDKAIOT KOMMYECTBO OIIMOOK, JAI0T
BO3MOXXHOCTb OTKa3aTbCs OT OIPOMHOIO KONMMYeCTBa «Oy-
MaXHbIX» omepauuit. Ho crout ormeruTh, 4TO BHEIpEHME
MHOTO(QYHKIVIOHAIbHbIX MHTETPUPOBAHHLIX CHCTeM Tpebyer
3HAUNMTE/NIbHBIX KallMTA/IbHBIX 3aTPaT M IIPEACTABIIAT COOOI
CJIOXKHO€ Y [JINTETIbHOE MEPOIIPUATHE.
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Pa3paboTKa npoeKTa pacnMcaHua y4e6HOro 3aBefeHus

ConosbeB muTpuit MeTpoBMY, CTYAEHT MArncTpaTypsl
CeBepo-BocTouHblit hepepanbHblilt yHuBepcutet umenn M. K. AMmocosa (r. fkytck)

B cmamve paccmampusaemcs paspabomxa npoekma pacnucanus y4edHoeo 3asedeHus sKo4anujee 6 ceds 6asy 0aHHbIx, win-

dows npunoscerue u web-npunoxcenue.

Kntouesvie cnosa: windows npunoxcenue, SQL, 6a3a oaunoix, web-npunosxerue

The article discusses the development of the draft schedule of the educational institution including a database, windows applica-

tion and web-application.

Keywords: windows application, SQL, database, web application

MHOIMX IIPECTIDKHBIX Y4eOHBIX 3aBeeHMII VMMeeTCs
Yyno6Hoe IpUIOKEHNE MTPOCMOTPA PACIMCAHUA JJIA CTy-
IEHTOB U IIPeIofaBaTeseil YTo Jie/laeT 9TU 3aBefleHus 6oree
IIPUBJIEKATENbHBIMY C TOYKY 3peHMsI pabOoThI CO CTYAEHTAMIU.
PaspabaTbiBaeMblil TPOEKT JjaeT BO3MOXKHOCTb pa3paboTaTb
Hava/IbHBII (QYHZAMEHT TAKOTO IPUIOXKEHNs

CrepBa paspaboTka HaumMHaeTcst ¢ 6aspl faHHBIX. Ilmat-
dbopma s paspaboTku 6aspl JaHHBIX ObUT BbIOpaH Micro-
soft SQL Server. He mocpencTBeHHO Iepes pa3paboTKoit 6a3pl
AaHHBIX, CIEAYET NPUAYMATb KOHICNIINIO COXpaHECHNA pacn-
canus B 6ase ganHbIX. Hanpumep, B paspabaTsiBaeMoM Ipo-
eKTe KOHIIEIIVsI MMeeT BUJ IPeACTaBIeHHOM B Tabyiie 1.

Tabnuua 1. KoHuenuua coxpaHeHus pacnucaHus

JleHb He- Bpemsa
r H n n Kab B
pynna enens e napbl peamer penopaBarenb abuHer up napbl
C n Me-
164 YeTHan BropHuk | 8:00-9:35 Anrebpa OnOBbiT)('?':MM:pMM € 302 Jlekums

ITocie ompepmeneHns KOHLEIIMM CO374aeM  TabmmIfpl
B 0ase HaHHBIX. Tabmuubl 6YAyT CO3[aHbI [JIA 3allMCY 3HA-
qeHMi cTpok u3 tabmuubl 1. To ecTb, HampuMep cosmaeMm
tabmuny «[pynma» m HacTpamBaeM sl Hee id m sUeriky
rpynnbl. VI Tak [y OCTanbHBIX CTPOK. VI B KOHIEe cO3-
maeM o0y TabaMLy /Il COENUHEHMs] BCeX Tabmuiy Boe-
AvHO. BB cripocurTe, a Henmb3st 6BIIO CO3/5aTh OFHY TAOMUIY
co BceMM 3HadeHUsAMM? 5| CKaXXy ia MOXXHO 6BLI0, HO CO3/a-
BaTh TaKy 0a3y HaHHBIX He PEKOMEHAYeTCs TaK KakK 3Ha-
YeHNUsI TIOBTOPSIIOTCS M M3-3a 32 9TOro 6asa HaHHBIX 3aCO-
psietcst. [ Takux caydaeB OblIa CO3JaHa HOpMaIM3alnus
6a3pl JTaHHBIX, KoTOpasA umeet 3 GopMslL. [I11 JaHHOTO IpO-
eKTa Iopoliziet 2 popma.

ITocrme cospanmsi 6a3pl JAHHBIX HYXXHO CBSI3aTh BCe Ta-
6mnpl. CBs3p Tabmuiy ycraHasnmsaeTcs: B Microsoft SQL
Server Management Studio. Ta6nu1ipl B KOHEYHOM KTOTE CBSI-
3BIBAIOTCA B BUfe AMarpaMMbl. [Ipumep mpefcTaBieH Ha pu-
CyHke 1.

ITocne 3aBepiieHysa pa3paboTKu 6as3bl JAaHHBIX IPUCTY-
maeM K paspaborke Windows mpumokeHus isi pegaKkTupo-
BaHMs pacnycanus. s paspaboTky OblT BEIOpaH sI3BIK IPO-
rpammupoBanust C# u mnardopma Visual Studio. Vintepderiic
paspabotkn Windows Form Application.

Ha pucyHke 2 moxa3aH KOHEYHBIIT pe3y/IbTaT paspaboTKIL.
L1t oTOOpaXkeHMsI paciucanysi U3 6a3bl TaHHBIX OBUT BHIOpaH

aneMeHT ympabiennsa «DataGridView» koropblil IlOkazaH
crpasa. [l moucka no rpymme B «DataGridView» ecTb okHO
BBOJia 3HaueHui1 « TextBox». Takxke IpUIO>KeHNE NMeeT CIeBa
HaHelb pPeJaKTMPOBAHUA pACHNMCAHUsA, KOTOpas BK/IIOYAeT
B cebs «ComboBox» coemunenHble ¢ 6a30il TaHHBIX U TPU
KHONIKY «CoxpaHnuTh», «OOHOBUTH» U «YIATUTDb».

Web-npunoxenune taxke 6puto paspaborano B Visual
Studio Tonbko uHTepdeiic paspaborku ObuT BbIOpaH ASP.
NET MVC Framework.

Koneunslit pesynbraT paspaboTku web-npunoxenns
IpefcTaB/IeH Ha pucyHke 3. i 0TOOpaskeHNUsT pacnucaHms
B Bufie Tabmuubl ObU10 foOaBIeHa Tabmnia 7x7, Iie IMepBYI0
CTPOKY I IEpBBI CTONOEI] 3aHMMAIOT TEKCT AHs Heenn
U BpeMeHM Iapbl. B ocTanbHble sg4eiiky ObUI JOOAB/IeH 3le-
MeHT ympasjeHus «DataList» KOTOPbIT HACTPOEH Ha OIpefe-
JICHHBIIT [leHb Hefle/ ¥ BpeMs Mapbl. Takke CBepXy eCTh OKHO
BBOfja «TextBox» rpymel, KOTOpas Ipyu BBOJe TPYIIIbI IOKa-
3bIBAaeT pACICaHNe B paHee CO3LAHHYI0 TAOIMIy MO Cpen-
cTBOM 3amnpoca B «DataList».

B mTOre mpoeKT BBIXOAUT CBSI3aHHBIM MEXY CO00I1, TO eCTh
Windows mpuoxeHne BBICTYIaeT B PO CO3[jaTes/pefaK-
TOpa pacmucaHmsA, 6asa JaHHBIX XPaHUT CO3[AHHOE PaCIN-
caHe, a web-TIpuioxeHne MOKaspIBae€T KOHKPETHYIO TPYIIITY
Ipy 3ampoce B Brfie TabauIfpl 6e3 BOSMOXKHOCTHU PeIaKTIPO-
BaHIS PACIIMCAHMISL
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Puc. 1. luarpamma ceaseit Tabnuy,
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Puc. 2. Windows npunokeHue peaakTMpoBaHMA pacnucaHua
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Puc. 3. Web-npunoseHue pacnucanus yue6Horo 3aBefeHus

JIuteparypa:

1.  Texumyeckas mokyMmeHTanus mo SQL Server [mexrponnsiit pecypc] URL: https://docs.microsoft.com/ru-ru/sql/sql-

server/?view=sql-server-ver15

2. PyxoBopcria no Visual Studio | C# [dnekrponssii pecypc] URL: https://docs.microsoft.com/ru-ru/visualstudio/get-

started/csharp/?view=vs-2019
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PETMOHOBEIJEHME

Npo6nema 3aBucumoctn Pecny6nuku Kopes ot BHewHew Toproeau ¢ Kuraem:
pa3BuTHe U NepCneKTUBbI

CmupHoBa AHactacus BnagmmupoBHa, CTyAeHT MarucTpaTypbl
Poccuitckas akapemus HapoOAHOTO X035NCTBA U roCyAapCTBEHHOI cnyx6bl npu Mpesugente Poccuiickoit Peaepaumm (r. Mocksa)

B cmamve asmop paccmampusaem ouHamuxy u npudurvl sasucumocmu Pecnybnuxu Kopes om eneuineti mopzosnu Kumaem,
paccmampuseaem cayuau, k0204 0AHHAS 3A6UCUMOCINL OMPUUAIENBHO CKA3ANACL HA dKoHomuke Pecnybnuxu Kopes. Ananusu-

pyromcs danvHetiuiue nepcnexmusst Pecnybnuxu Kopest no noucky anvmepHamusHbix poiHKO6 cObia U UCHOYHUKO08 NOCHABOK.

Kntouesvie cnosa: mopzoens, Kumaii, Pecnybnuka Kopes, 6HeuiHermop206as nonumuka

unnoMaruyeckme orHomenusa mexny KHP u Pecmy-
H6)‘[I/IKOI7I Kopes 6sumn ycranosneHsl B 1992 rony. Xota
M JI0 5TOrO MOMEHTA TOPIOBJIA MEXJY CTPaHAaMMU aKTMBHO
pasBUBaIach, oQuIaaIbHble FUIIOMATNIeCKIE OTHOEHISI
yckopunu poct o6beMoB Toprosian. C Tex IOp CTPaHBI CO-
TPYLHMYAIOT KaK B TOPrOBJIe IOTPeOUTEIbCKIMI TOBApaMI,
TaK ¥ B paMKax Ileloyek moOapjaeHHON crommoctu. Oc-
HOBHBIMM TOBapaMmM skcrnopra B Kurait B 2019 rogy ABma-

I0TCSA 9/IeKTpIMYecKue MallyHbl 1 obopynoBanue (38%), me-
XaHMYeCcKye ycTpoiictBa U ux 4yactu (14%), opranudeckue
xumudeckye coeguueHus (8%). OCHOBHble TOBapbl UM-
HOpTa — 3MEeKTPUYeCKe MalIVHbL 1 0bopynosanue (37%),
MeXaHI4ecKye yCcTpolicTBa U ux dactu (14%), 4epHble Me-
tawbl (5%) [4]. PaccMoTpuM IMHAMUKY YBeIMYeHUA JOMN
Kuras B akcniopre u nmnopre Pectiy6imku Kopest B mepuog,
¢ 1999 no 2019 rop:

Tabnuua 1. iAMHaMMKa TOproebix NoToKoB Mexay Kutaem u Pecny6nukoin Kopes

1999 2009 2019
Jkcnopt (mnpa. gonn. CLIA) 13 86 136
JkcnopT (%) 10% 24% 25%
Wmnopt (Mnpg. gonn. CLIA 9 54 107
Nmnopt (%) 7% 17% 21%

VICTOYHMK: COCTAB/IEHO Ha OCHOBE cTaTucTndeckux manubix KOSIS [7]

B nepuog ¢ 1999 no 2009 gona Kuras B TOproBbIx IOTOKAX
Pecniy6rmuxn Kopest ctpemurensHo ysemnmumnaach (Ha 14%
B 9KcIopTe, Ha 10% B ummopre). B mepuop ¢ 2009 o 2019 roza
poct monu Knras B ToBapoobopote Peciybnmku Kopes 3a-
MEJUINIICS, HO 00beM TOPTOBJ/IN O-IIPEKHEMY YBEINYMBACTCH.

B pamxax LIJIC roprosist ¢ Kuraem o nucxopsieit IJIC (51
mipz. gowt. CHIA, 30% ot obijero o6bemMa TOProBIN MO HUC-
xopsmmmM 1JJIC) npeobnafaer Haf, TOProBe 0 BOCXOAAILEN
LAC (33 mapp. momn. CIIA, 21% ot o61ero o6bema TOProBin
no Bocxopsmum LIJIC) [8]. Ito o3nauaer, uto Kopest 6onbiie
VMMIIOPTUPYET IIPOMEXYTOUHbIe TOBaphl M3 Knras mmna manb-
Helfiell 06paboTkn u sxcrnopra. [To BocxopsAleMy y4acTUIO
B IJJIC npeo6ramaeT TOProBist 3MeKTPOHHBIMI KOMITOHEHTAMM
U aKceccyapamiy, IO HUCXOJAIIeMY — OITOBas U PO3HUYHAA
TOPrOBIIs, 0OOPYZOBaHIE IO MPOU3BOICTBY EKTPOIHEPTHIL,

JeTany 3NMeKTPOHMKM M YCTPOICTBA. B Mo/mb3y TOProBoro co-
TPYJHUYECTBA JEICTBYIOT (aKTOPbl TePPUTOPUANBHON O/1u-
30CTH, TIOXOXKEHl CTPYKTYPbl SKCIIOPTA IO TOBAPHBIM KaTero-
pusm, 6oree femeBas pabodas cuaa B Kutae.

B 2015 rogy Mexpy crpaHamy ObUIO MOAIMCAHO COIVIA-
IIeHMe O CBOOOMHON TOPrOBJIe, COITIACHO KOTOPOMY OBIIIO
3aIUIAaHMPOBAHO IIOCTEIICHHOE CHATYE Tapu(pHBIX OIpaHU-
yeHnit B TedeHue 20 et Ha 91% ToBapoB co ctopoHbl Kopen
u Ha 92% ToBapoB co croponbl Kutas. PaccmoTpum, Kak us-
MEHWINCh Tapu(Hble OTPaHMYEHUs] MeXAY TapudHble orpa-
HUYEHN MeXIY CTPaHAMU:

VIMnopTHbIE HONUIMHBI MEXAY CTpPaHaMMU CHIDKAJIICDh
KaK 110 OCHOBHBIM KaTerOpMAM MMIIOPTa, TaK U IO BCEM TO-
BapaM B IIeJIOM, YTO O/NaronpMATHO BIMAIO Ha yBeMYeHMe
TOBapO0bOOPOTa MEXY CTPAHAMIL.
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Ta6nuua 2. CpepHMe NpUMeHAEMble TaMOXKeHHble nousiuHbl mexpy Pecny6nukoii Kopes u KHP, %, 2018 roa

MMnopTHble nownunHbl B oTHOWeHUW Knutas
ToBapHas Kateropus 1998 2008 2018
MawuHHOe 1 3neKTpoHHOe 060pyAoBaHMe 7,57 5,95 1,91
MpomexKyTouHble TOBapb 11,25 8,72 6,11
Metannsi 7,24 4,11 1,44
Bce ToBapsl 12,67 10,09 7,27
NMnopTHble NowWwnnHbI B 0THOWeHun Pecnybnuku Kopes
MatnHHoe 1 31eKTpoHHOe 060pya0BaHME 15,25 7,7 5,25
MpomexxyTouHble TOBaphI 15,23 7,39 3,81
XUMUKATHI 14,18 6,47 3,32
Bce ToBapbl 17,79 8,81 5,56

VICTOYHMK: COCTAB/IEHO Ha OCHOBE CTAaTUCTUYecKMX JaHHbIX WITS [5]

Jlna Toro 4TOOBI MOKasaTh, YTO CHIDKEHME TOBapoo6o-
pora ¢ Kuraem Mo>XeT 3HaUMTENIbHO IOBIMATD Ha SKOHOMUKY
Kopen, MO>XHO NIpUBeCTU HECKO/IbKO cuTyanumit. B 2017 romy
Pecrry6rmnka Kopest cormacumach pasmMecTutb y cebst mpoTu-
BopakeTHbIl komiiekc THAAD B orser Ha yrpossr KHJIP.
Kurait BoctipnuAn ganHyo Mepy Kak nonbitky CIIA 1o cuep-
xxuBaHmio Kwuras. Hecmorpa Ha TO, 4TO oOQuIManbHBIX
caHKIMiT B oTHomeHmy Pecnybrmukm Kopes He mocnmenmo-
BajI0, IMPaBUTeNbCTBO KurTas mpussamo rpakiaH BbIPasuUTb
CBOe HENOBONBCTBO. Hadamuch GOMKOTHI F0XKHOKOPENCKIX
TOBAPOB, TYPUCTUYECKUII TTOTOK B Kopero pesko CHM3MIICA.
bbrmn 3axkpbIThI MarasmHbl M 3aBOfbl Lotte mopm mpemmorom
HEeCOOTBETCTBYA TpaBmnaM OesomacHocTn. Hampumep, mpo-
maxn Hyundai cemsmmuce B mapre 2017 Ha 52% 1o cpas-
[1]. Cornmacuo bromxer-
HOMy ympasineHuio HarmonampHoit accambien Pecry6mmxnm
Kopes, cexTop Typusma notepsn okono 6,8 mupg. gomn. CHIA
u3-3a cIokmBIIelicsa curyanym [2]. Pasmemenne THAAD mo-
BIIUAJIO U Ha KYNBTYPHYIO cepy, OBII0 OTMEHEHO MHOXKECTBO

HEHMIO C IpPEeAbIAYIINM TOJOM

KOHLIEPTOB KOPENCKMX MCHONHUTENEN, C WHTEPHET-IIIAT-
¢dbopm 6bUTN yoaneHs! Kopeiickie GuabMbL. B KoHIle OKTAOpPs
2017 ropma cTpaHbl HIpEeKpaTWIN [AUIUIOMATUYECKUII CIOP
1 6OJIKOTBI KOPEIICKON IIPORYKIVIN IIPeKPATIINCD.

ToproBas BoitHa Mexpay Kwraem u CIHIA Havamach
B 2018 ropy 1 IPOMO/KAETCA B TOM VIV MHOI CTEIIEHM I10 Cell
neHb. 25% sxcriopra Kopen B Kuraii mpeicTaBsa0T IpoMexy-
touHble ToBapbl B pamkax ['TIJIC n npubmsntenpHo 5% 13 Hux
obpabareiBaercst u akcnoptupyercsas Kuraem B CIIA  [3].
Bo Bpems Toprosoii BorHbI Mexay Knraem m CIIA 3Haun-
TETbHO YBEIMYNUINCh TaMOYKEHHBIE MOIUIVMHBI, YTO IOBIUAJIO
Ha 00beM KnTaiickux npogax B CIIIA, xak 1 KOH(IMKTHAA CUI-
Tyanys B 1jenoM. TakM 06pa3oM, 3TO CTa/I0 OffHOIL U3 IIPUYNH
CHIDKeHUsA aKcnopra B Kuraii B 2019 rony Ha 16%.

[TanpemMusa KopoHaBuUpyca, HayaBlmuch B Kurae, mpu-
BeJla K TOMY, YTO B Hayubosee 3apaKeHHbBIX KMTAJICKUX IIPO-
BUHIUAX IPOM3BOACTBA 3aKPBIBAMNMCh Ha KapaHTMH. Tak
kak Kuraii ABigeTcsa KpyIHbIM TPOU3BOJICTBEHHBIM LIEHTPOM,
3TO 3HAYMTEIbHO IOBPEAM/IO LIENOYKM IOCTABOK IIO BCEMY
Mupy. MHOTMe CTpaHbl HaualM 3aJyMbIBaTbCs O TOM, 4TO He-

00XOIMMO WUCKATh ajbTePHATUBHBIE MCTOYHMKM MMOCTABOK
I IpefoTBpallieHus MOJOOHBIX CUTyauuii B OyAyLieM.
Opnoit n3 Hamboee MOCTpajaBIINX CTpaH crana u HOxHas
Kopesa. Hanpumep, KopeifckuM MpOU3BOJUTEIAM IPUIIIOCH
OCTaHAB/IMBATb IIPOM3BOACTBO HAa HECKOIbKO MIHE. A CHU-
JKeHme crpoca B KuTae NMOBMMANO Ha CHIUDKEHME 9KCIIOPTa
B Kurait B auBape 2020 ropa 1a 10,7%, a B ¢peBpane — Ha 6,6%
II0 CpaBHEHUIO ¢ mokasarensamu 2019 roga [6].

B nacrosiee Bpemst Peciy6nmka Kopest mbitaercs ycrpa-
HUTH 3aBUCUMOCTDb 9KOoHOMMKM ot CIIA, Kutas n Jdnonun
IIyTeM YIy4YlIeHUsA OTHOUIEHMI C pPasBUBAIOIMMIUCA CTpa-
crpaasl ACEAH, Mupua, crpansr Jla-
TUHCKOV AMepuku. BefyTca meperoBopbl MO MOANMCaHUIO

HaMM TaKUMM KakK

KPYIIHBIX PEerMOHAJbHBIX TOProBbIX coramrennit (BPIII,
BITTTII), 1BYCTOPOHHMX COITIALIICHMIT O CBOOOLHOI TOPTOBIIE.
VYnydmeHnue OTHOINEHMII C PasBUBAIOLMMUCA CTPaHaMU
moxxer momoub muddepenumanun TLIC. Ogxako B m0-
CIeHee BpeMs IeperoBopsl 10 Iubepanusayy OTHOLICHNI
3aTPyJHEHBl B CBA3M C NaH/leMMell KOPOHABMPYCa BO BCeM
mupe. CrpaHbl 60JIbllIe BOMHYET COXpaHEHMe HAallMOHATbHO
SKOHOMUKM, @ OTKPbITME PBIHKOB [IA JPYTUX CTPaH MOXKET
HOBJIeYb YXYALICHNE HOJIOKEeHWUsT MeCTHOro 6usHeca. Takum
00pasoM, CKOpee BCEro IONMCK a/IbTEPHATMBHBIX IOCTAaB-
IIMKOB U PBIHKOB COBITa OymeT I I0>KHOKOPEVCKUX KOM-
MIaHWI JO/ITOCPOYHON IepPCHeKTUBON, Pe3KOr0 M3MeHEHN:
B TOprosbix moTtokax B pamkax ['TIJIC ne mpousoiiger. Kuraii,
KOTOPBII1 CIIPaBUJICA C TAHZEMMeENl B CTpaHe B JOBO/NbHO KO-
POTKIe CPOKHU Ha JJaHHBII MOMEHT BBIIAAUT Kak Hambosee
HajexHblil mapTHep. Ho HeobxopuMo yunThiBath, uto Knraii
CTPEMWTENIbHO pa3BMBAETCA M Y)K€ HEHaMHOTO OTCTAeT
ot Kopeu B o6mactu HMOKP, Hanmnunsa nateHToB, a 60/ee me-
meBas 1o cpaBHeHMIo ¢ Kopeeit pabodas cuma 6ymeT ckopee
IIpEMMYIIECTBOM IIpY NIPOU3BOAICTBE TOBApOB. KOHKypeHIus
mexpay Pecriy6muxoit Kopes n Kuraem ycummBaercs B o6rma-
CTSIX MPOM3BOACTBA MOOWIBHBIX Tene(OHOB, TENTEKOMMYHI-
KaIlJIOHHOTO 00OpYZIOBaHVSA M APYIUX OTPACiAX. YCUIUBAIO-
IasACcs KOHKYPEHIA MeXLY CTpaHaMI — ellle OJVH apryMeHT
K guddepeHIayy IapTHEPOB 110 TOBAPOOOOPOTY.
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MeHep)XMeHT COBpeMeHHOro poCCUICKOro My3es

Metpuuuny EkatepuHa OpbeBHa, CTyAeHT
MoCKOBCKMit rOCYAApPCTBEHHbI UHCTUTYT KYNbTYPbI

YC/IOBMAX COBpeMeHHOV Poccum ympasrieHyme Mysesamm

SABJIAETCS OFHON M3 IpobneM B cdepe pasBUTUA KY/Ib-
TYPBI.

ITo onpenenennio, MEHEIKMEHT — 3TO COBOKYIIHOCTb Me-
TOJ0B, GOPM U CPEICTB YIPAaBIeHNs IPOU3BOACTBOM, II03BO-
JISTIOIAs MCIIOIb30BaTh ero Hamboree apdexTusHO. Vcxoms
13 OIIpefie/eH s MeHE)KMEHTa, Mbl MOYKeM BBIBECTH, YTO MY-
3€IIHBIII MEHeIPKMEHT — 9TO CUCTeMa IPYHLUIIOB, CIOCOOO0B,
CpencTB ¥ GOPM YIpaBIeHNA MY3€IHBIM yIPeXIeHUEM, ero
IIePCOHAIOM, TTO3BOJLAIOLINIT MICIIONb30BATh ero Haubonee ad-
dextrBHO. OCHOBHOIT 3amavueil MeHEMKMEHTa SIB/ISETCS CO-
3[laHMe€ U COBEPLIEHCTBOBAHNME YIIPaB/IE€HYECKON [eATelb-
HOCTH, yBenudeHue 95((GeKTUBHOCTY pPabOTBI KOMAH[IbI,
co3flaHMe M BHENpEHME HOBBIX Pe3y/IbTaTMBHBIX METOHOB
yIIpaB/IeHNA U CO3JAHME MUCCUM, Lieflell U 3afad KOMIIaHWM,
B JaHHOM criydae Myses. CyllecTBYIOT (YHKIMM MeHef-
JKMEHTA, KOTOpble OTHOCATCSA HEIOCPe[NCTBEHHO K COIMasb-
HO-KY/IBTYPHOII cepe, U, CIeTOBATeIbHO, K My3esiM, B TOM
yyce. Takumy QYHKUMAMY ABIAIOTCA: OTCIEKUBaHNE COLU-
QIbHO-KY/IPTYPHBIX NOTPeOHOCTE JIIOfelt, YHOBIEeTBOpEHNUE
COLMAIbHO-KY/IBTYPHBIX HOTPeOHOCTEN 001IecTBa, BHICTPaAN-
BaHIUe 1ieJieil OpraHN3alMy, OCHOBbIBAsACh HA TeH/IEHLIMM pas-
BUTISA JAHHBIX OTPeOHOCTEIL.

Cama f1esITeNTbHOCTb MHOTVIX My3€eB He IIpeAIIo/araeT Ta-
KOr0 HOHATMA KaK MeHemKMeHT. OQeKTUBHOCTb yIpaB-
JIeHMsI My3eeM BO MHOTOM 3aKJ/II0YaeTCs B €r0 CHOCOOHOCTH
3apabaTplBaTh CPENCTBA A MOAJEPKaHMA SKCIIOHATOB,
CO3J]aHMe HOBBIX BBICTABOK
u TaK jganee. Yem nyuire u apexTrBHee CrCTeMa YIPaBIeHNs

OIUIATBI TPyZla COTPYHRHUKOB,

B My3ee, TeM BBbIIIIE er0 OIO/PKET, U TeM OOJIbIIIE OH CO3/aeT BbI-
CTABOK JI TeM BBIIIIE €r0 YPOBEHb 110 CPABHEHUIO C JPYTUMI
My3sesMu. HO pyKOBOAUTENM HEKOTOPHIX My3€eB CUUTAIOT,
9TO My3eil — 3TO MCK/IIYUTETbHO YYPeXJeHMe KY/IbTYpBL,
KOTOpOe HO/DKHO HPMHOCUTH 3CTETUYECKOe HACTaXKeHIe
" HeCcTH B cebe 3HAHMS, HO He 3apabaThIBaTh IeHbIN. B pearnb-
HOCTH K€ My3e0 HeOOXOAVMO 3apabaThIBaTh EHBIY U COTEP-
XKaTh ce6sl, IIOTOMY YTO HeNb3sl II0JIAraThCsl VICKIIOUNTEIBHO
Ha ¢uHAHCHpOBaHMe rocyxapcrBa. OTpunanne HagoOHOCTH
cosganns 3QQeKTUBHOTO yIpaBIeHNs My3eeM, /I 3apaba-
THIBAHMS J€HET, IPMBOJUT K TOMY, YTO MHOIVE My3el Haxo-

IATCS B BETXUX 3aHVSIX, VX 9KCIIOHATHI HE PECTaBPUPYIOTCS
VI TOCTEIIEHHO PaspyIIA0TCsI, CIENMaMICThl YXOAT TY/AA, THe
6orIbllIe IIATAT, M CaM My3€li TOCTEIIeHHO MepecTaeT ObITh UH-
TepeceH /s 0611eCTBa 1 IPOCTO JOXKMBAET CBOM IHIL. B Mysee
MEeHEe[PKMEHT B OCHOBHOM BOCIIPMHUMAETCS JINIIb KaK YIIpaB-
JIeHUE TOAbMIL. JTO YIIPAB/IeHNE [T03BOJISIET KAXKJOMY BBIIOT-
HSTb CBOIO paboTY, 11 BBIIIOHSATD €€ KaueCTBEHHO.

[Tpo6eMa COCTOUT B TOM, YTO Y MHOTUX AVPEKTOPOB MY-
3eeB, Yallle BCETO 9TO MY3eU PerMOHaIbHOTO YPOBH, IPOCTO
HeT NOHVMMAHMUA TOTO, YTO Y My3es, KaK M y /moboit opra-
HU3ALUM [O/DKHO ObITh 9((eKTUBHOE YIIpaBIeHUe, My3eil
He MOXKET CYIeCTBOBATb IIPOCTO KaK yUpeX/eHIe, Hecyliee
3HAHWMS, OH JO/DKeH cebst comepxarb. Ha maHHBIT MOMeHT
B CTpaHe Jla)Ke HEeT TaKOM CIIELMAJbHOCTU, KaK MY3eJHBINI
MeHemkep. To ecTb Moy oOydaromecs Ha MeHeIKepoB
He VMEIOT KYJIbTYPOJIOTMYECKOro MIN MYy3eltHOro obpaso-
BaHIA, a KYIBTYPOIOTU 1 MY3EIIUKI He pasOuparTcs B Me-
HE[PKMEHTe, 4TO B/ledeT 3a cO00II OTCYTCTBME afeKBATHOTO
Y pa3yMHOTO YIIPAaB/IeHNS, TaK KaK HET [IOIHOTO IIOHMMaHMs
crieruQuKN yIpaBIeHNsI My3€eeM.

OnHako B YCIOBUAX COBPeMeHHOII Poccum ectb Mysew,
B KOTOPBIX TIOHMMAIOT 3HAYMMOCTb MY3€IfHOTO MEHe[>KMEHTa
U IPUMEHSIOT ero I yIydiieHus 3GpPeKTUBHOCTU PabOThI
CBOETO yUpeX/eHNs. B Takumx yupeXXeHUsIX OCHOBHBIM MH-
CTPYMEHTOM MeHEKMEHTA SIB/ISIETCsI ePCIeKTUBHbI IIIaH.
B HeMm QopMynmmpyroTcs skeaemMble Lie ¥ HAMeJaTCsT Iy T
UX JIOCTVDKeHus. VIcronb3oBaHMe TAaKOTO IIaHA IIOMOTaeT
6orlee TIIATEIBHO M3YINTh CIOKMUBIIYIOCS B My3ee CUTYAINIO,
pacmpenenuTb ¢ yI€TOM CUTyauuu (GpUHAHCHPOBAHME U pac-
CTAQHOBKY COTpyAHUKOB. Heobxonmmo, 4To6s! B paspaborke
[ePCIIEKTVBHOTO I/IAHA YIaCTBOBA/IN COTPYAHUKY My3esl, I10-
CKOJIbKY MIMEHHO OHJ COCTaB/IIIOT BOXHYIO ayAUTOPUIO, KO-
TOPOI 9TOT IIAH afpecoBaH. Tak ke K CO3/JaHMIO TI/TaHa TIPK-
BJICKAIOTCS JIMIIA, MMEIOIe HeIOCPeCTBEHHOe OTHOIICHME
K My3elo, ero HOMUTHKe 1 pabore. DTO MeCTHbIE BIACTU
VWIN LeHTPaIbHOE IPABUTEIBCTBO, KOTOPOE YACTO SIBJISIETCS
OCHOBHBIM MCTOYHIKOM (MHAHCHPOBAHNS My3es U B 001X
4epTax OIpefesieT ero MOMUTHUKY. TaK XKe 9TO BBIIIECTOSIIE
«Apy3bs
Myses». YcIlexa Myseil 106MBaeTCs B TOM CIydae, KOIfia eMy

pPyKoBOAAIME OpPTaHbl, IIOCETUTENN, CIIOHCOPHI,
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YHAEeTCs yYUTHIBATb M COYETATh MHTEPECH! KaXK/I0M U3 TPy,
He OT/jaBas IIpeAIouTeHMe OJHOJ KOHKpeTHoI. Ilepcmek-
TUBHOE ITAHMPOBaHNME IpeJIoNaraeT MOCTOSHHYIO KOPpeK-
TUPOBKY y>K€ HallICAHHOTO Ha OCHOBE HAaKOIJIEHHOT'O OIIbITa,
ITOKa BCe YaCTH IJIaHa He CTAaHYT COIIACOBAHHBIM LI€/TBIM.

Tax xe g 9pPekTUBHOCTY yIpaBlIeHUsA KPYIHbIE POC-
cutickue mysen CBOJl anammspl. CBOJl ananmmsa — 3To
Crabore croponsl, Bosmoxxnoctn, OmacHoctn u JlocTomH-
cTBa My3es. B JaHHOM cily4yae CONOCTAB/IAIOTCA BHYTPEHHME
U BHeIIHVe (aKTOpBbl, OKa3bIBAOLIVe BIINAHIE HA Pa3BUTIE
Mmy3sesd. K BHyTpeHHUM ¢pakTopaM OTHOCATCA: YUCIO IOCe-
TUTeJIeN], KOJUIEKLVM, BBICTABOYHAS [eATEeNbHOCTb, OOCIy-
XKMBaHME IIOCETHUTeNIel, (pUHAHCUPOBaHME, TeHePUPOBAHIE
moxopia. K BHemHuM pakTopaM OTHOCAT IONUTUYECKHUE, KO-
HOMIYECKIE, COllanbHble U TexHonorndeckme. CBOIl ananus
[103BOJISIET YCTAaHOBUTD, He OOBEAUHIIINCD /Y IIPOTUB My3est
ero caabble CTOPOHBI U OIACHOCTM BHEIIHEIO XapaKTepa,
HeCsl peajibHyI0 YIpo3y cyljecTBoBaHMI0 Myses. ComocTa-
BUTEJIbHBIN aHa/MU3 BHYTPEHHMX U BHEIIHMX (DAaKTOPOB IIO-
3BOJISIET TIOHATH CTENeHb 3P PEKTUBHOCTU IPOLUION paboThI
My3esi, BBIABUTD MMEIOLeCs IPOOIeMbl I HAMETUTh IYTH
ux pemreHys. OfHAKO TOBTOPIOCD, YTO B NIPYBEECHHbIE BbIIIE
METOfIbI MY3€/IHOTO MEHEIPKMEHTA, CIIONb3YI0T, B OCHOBHOM
KpymnHble My3eu Poccnn, Takne xak focygapcrBennas TpeTbs-
KOBCKas Tazepesi, [ocymapcTBEHHDbINI MCTOPUYECKUIT My3ei,
TocymapcTBeHHbBINT DpMUTAXK U T. .

Kaxk 5 y>xe ckasaja paHee BayKHOII YacTb MY3€IfHOTO MeHel-
JKMEHTa ABJIAETCA He IIPOCTO yIpaBJIeHNe KaJ[paMi B My3ee,
HO M 3apabarbiBaHue feHer. I TOro 4ro6bl IpuBIeYb II0-
CeTUTENA Y POCCUIICKUX MY3€€eB eCTb PAJ, CllelMaabHbIX MPO-
TpaMM ¥ METOJOB. Bo-TepBbIX, My3ey NPOBOJAT pasndHble
MEepOIPUATHA, KOTOPble GYYT MHTEPECHDI MOCETUTENIO U T10-
Ka)XYT TO, YeTO OHM He CMOTYT YBUJETb KaXK/Iblil IeHb IIPU T10-
cemeHny Myses. Hampumep, mokas xoyrekuuii n3 (GoHHOB.
Bo-BTOpBIX, Myseyu MOTYT [ IPUBICYEHMs IOCETUTENEN pa-
60TaTb B HeCTaHJAPTHOE BpeMs CyTOK. IIpuMepoM Takoil pa-
60Tpl sBrseTcss «Houb B Mysee». DTa mporpamma IIpuBIIe-

JInteparypa:

KaeT HAMHOTO OOJIbIIle MOCEeTHTENeN, TaK KaK BedyepHee BpeMs
yHOOHO MHOTMM JIOASM U OHM, IIOCETMB MYy3eil B paMKax
«Houn B Mysee» 00BIYHO BOSBPALIAIOTCS B My3€ll CHOBA, YTOObI
PaccMOTpeTh 3KCIO3NLUI0 Oo/lee BHUMATENIBHO. B-TpeThux,
My3el, BO3flaBasd BPeMEHHbIe BBICTABKM CTapalTCA OpraHM-
30BaTh HECTAaH/IaPTHOE BBICTABOYHOE IMPOCTPAHCTBO. SpKum
IIPMMEPOM TAKOTO IPOCTPAHCTBA MOXKET CITY>KUTh BpEMEHHAs
BbicTaBka B HoBoit TpeTbsakoBke «Pycckas ckaska. Ot Bache-
110Ba [0 CUX TIOp». [IJIst 9TOIt BHICTAaBKY CIELMAIBHO ObIIN CO3-
[aHBI JE€KOpPALNY, KOTOPBIX He ObUIO ellje HI B OJHOM Mys3ee
U HI Ha OJHOM BBICTaBKe B Poccym. DTy fleKopanuy mpusie-
KaJyu IOCTaTOYHO MHOTO MOCeTUTeNel. B-ueTBepThIX, MHOTTE
My3eu JJIs IPUBJI€YEHMs TIOCETUTENIEN KOOIEPUPYIOTCA C APY-
TMMM MYy3€AMM M CO3JAI0T BpPeMEHHbIe BBICTABKM CPOKOM
Ha [{Ba-TPM MeCAI[a, BBICTAB/IsIsI paOOTHI OUeHb U3BECTHBIX Xy-
TO>KHUKOB. Takiye BBICTaBKM BBI3bIBAIOT OTPOMHBIN aKMOTaXK
cpenu nocetutenel. HemaBHMM ApKMM IIPUMEPOM TaKOM BbI-
CTaBKM MOXKeT CIy>KUTb BbicTaBKa «CanbBasiop Jamu. Marnu-
4ecKoe MCKYCCTBO». ODTO COBMECTHBIN IMPOEKT KyIbTYpPHO-U-
cropuueckoro ¢ouga «Cpasb BpemeH» u Myses dabepixe.
BbicTaBKa II0/1b30BasaCch OTPOMHON IONMYAAPHOCTDIO, OYe-
penp Ha Hee 3aHVMMAIN O OTKPBITYS U1 9/IeKTPOHHbIE O1IeThI
PacKyIa/IVCch Ha Helle/l BIlepell. DTOT aXXMOTaX ObUI BHI3BaH
KOPOTKVM CPOKOM IIpOBefieHNs1 BbICTaBku (28 siuBaps — 16
MapTa) U TeM, YTO HEKOTOPbIE BBICTABJIsIEMbIE TaM SKCIIOHATBI
ObUIN TIPefICTaB/IeHBI IMPOKOII Iy O/IMKe BIIepBLIe.

B 3axmoyeHNn XO4eTcs OTMETUTb, YTO YIPaBJIeHNUE MY-
3eeM — 0COOBIT BUJ AESITeIbHOCTH, KOTOPBI TpebyeT TIira-
TE/IPHOTO M3y4eHNs1 ero ocobenHoctenr n crenndukn. Ham-
6oree  CIOXHO YIPaBIATb My3esAMY, HaXONALIVMUCH
B PErMOHaX, TaK Kak TaM B OOJIbllle CTeIIleH! OTCYTCTBYeT I0-
HIMaHUe MY3eilHOTO MeHeIXKMEHTa U CIeLMaINCThl, B 00-
JIACTY MY3€JTHOTO YIIpaB/eHus. [IJIs1 pelreHns aToit mpobieMbl
HeoOXOIMMO IIepBOHAYA/IbHO JOHECTU O MHOTUX PYKOBO-
IuTeNell HeoOXONMMOCTb COBEPLICHCTBOBAHMA YIIPABICHMNA
CBOVIM MY3eeM, YTOOBI 9TOT My3ell Bel 3pdeKTUBHYI0 paboTy

KaK C IOCETUTEJIEM, TaK 1 C COTPYAHUKaMI.
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WHBeCTULMOHHAA NONIMTMKA B CUCTEME YCTOWYUBOTO Pa3BUTUA PermoHa
(va npumepe Pecny6nukm [larectaH)

A6aynkepumos Papup Kyp6aHucmannosuy, acnupaHt
t0xHbIit hepepanbHblii yHuBepcuTeT (r. PocToB-Ha-[loHy)

AKkmyanvHocmy 0aHHOTI CMAMbU 3AKTI0HAETNC 6 HOM, YO0 ONPeOeNIAIOUUM HAKIMOPOM CIPamezu1eckozo ynpasneHus pe-
2UOHATILHOTE IKOHOMUKU AB7IACTNCA UHBECIMUYUOHHASL NOAUMUKA. B Hacmosuee 6pems couuanvHo-aKOHOMUYECKAS cucmema pe-
2UOHA HAXOOUMCS 68 0UeHb CIONHOT CUMyayull, NOSMoMy dmy npobemy cnedyem peuiams oueHv ocmopoxHo. Ha cospemerntom
amane ycmotiuu6020 paseumust IKOHOMUKU Pe2UOHA HesloBe1eckoe 00U4eCcBo CMAIKUBaemcs ¢ npooemoil paseumus peasibHo2o
CeKmopa sKOHOMUKY PecUOHA, Yo CBA3AHO ¢ HEYOAUHbIMU UHBECHUUUOHHBIMU NPOEKMAMU, CHUNEHUEM NPOU3BOOCMEA U YXY0-
uleHueM IKOHOMUHECK020 pazeumus. IIpedcmasnenHas cmamos 0eMOHCHPUPYEN BaANHOCMb U POTb UHCIMUIMYUUOHATLHDLX
0CHO8 UHBECTNULUOHHOTI OesTMENILHOCTNU HA COBpeMeHHOM dmane. [Iposeder aHANU3 UHBECULUOHHBIX NPOEKIN0E 8 NPOMbLULTIEH-
Hocmu Pecnybnuxu Jazecmat.

Kntouesvie cnosa: sxonomuueckue cyOvekmvl, UH6ECULUL, HeN08e4eCKULl (PAKIMOP, UHBECMULUOHHDIE OCHOBAHUS, NPOEKHI,
OemepmMuHaHm, YCMotiuueoe passumue pezuoHd.

Investment policy in the system of sustainable development of the region
(on the example of the Republic of Dagestan)

Abdulkerimov Farid Kurbanismailovich, graduate student
South Federal University (Rostov-on-don)

The relevance of this article lies in the fact that investment policy is the determining factor in the strategic management of
the regional economy. Currently, the socio-economic system of the region is in a very difficult situation, so this problem should
be solved very carefully. At the present stage of sustainable development of the region's economy, human society is faced with
the problem of developing the real sector of the region's economy, which is associated with unsuccessful investment projects, re-
duced production and worsened economic development. The presented article demonstrates the importance and role of the in-
stitutional foundations of investment activity at the present stage. The analysis of investment projects in the industry of the Re-
public of Dagestan.

Key words: economic entities, investments, human factor, investment grounds, project, determinant, sustainable development of
the region.

AKTyaHbHOCTb mpo6ieMbl OOYCIOBIEHa TEeM, 4TO COBpe- YcroituuBoe pasBUTHME pervoHa KaK TOMUHUPYIOLIETO
MEHHOE yCTOIYMBOE Pa3BUTHE PETMOHA XapaKTepuayeTcss  ¢akropa obecredeH)s HAIVMOHA/JIBHON SKOHOMUKM MUTpaeT
yCUIeHNeM TIPOIleCCOB MHCTUTYLMOHANBHBIX M3MEHEHUII  Ba)KHYIO PO/b B 9KOJOTMYECKOM, COI[MaTIbHOM U 3KOHOMMYe-
B COBPEMEHHBIX 5KOHOMUYECKIX YCTIOBMAX, B TOM UYUCIIE CO3- CKOM pa3BUTUM pervoHa.
JaHMeM KOMIIJIEKCHOTO 9KOHOMMYECKOTO PasBUTNUA U BHeApe- T.I. Hevaesa, O.C. Xorynesa, M.M. JIa30BUK CYMTaeT,
HMEM CHUCTEeMbI MHBECTULMIOHHBIX IPOEKTOB. YTO «yCTOWYMBOE Pa3BUTVE PETMOHA — 3TO, IPEXJIe BCEro,
B Hacrosmlee BpeMs OZHUM U3 BaXHBIX (AaKTOPOB IIpU- paBHOBeCHe MeXAY (akTopaMy COLMaIbHO-9KOHOMUYe-
HATUA YIPABIEHYECKOTO pelIeHNUsA ABAETCA YPOBEHb COLM- CKUMMM U IMPUPOHO-3KOTOTMYECKMMU Ha OCHOBE MHHOBAIIN-
JIBHOV U 9KOJIOTMYECKOV OTBETCTBEHHOCTI. OHHOII cocTaBAmIein» [3].
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M.O. IlognpyruH c4YmuTaeT, YTO «yCTOMYMBOE pa3BUTHe
pernoHa — 3TO KOMIIJIEKCHBIN IIpollecc, Befylimii K pe-
IIEHUIO TPO6O/IeM HaceleHNsI Ha PernoHaIbHOM YPOBHE, K I10-
BBIIIEHNIO YC/IOBMIT YKMU3HM KUTE/IeHl PernMoHa IIyTeM JIOCTH-
JKEHNUA COAJTaHCUPOBAHHOCTM COLMAIbHO-9KOHOMIYECKOTO
1 5KOJIOTMYECKOTO Pa3BUTHUA, OCYI[ECTBISEMOrO Ha OCHOBE
PallMOHAIbHOTO MCIIONIb30BAHMA BCETO PECYPCHOTO IIOTEH-
Iajla PeryoHa, BK/I0Yas reorpaduyeckue oco6eHHOCTH pe-
THMOHA, @ TAKXKe 0COOHHOCTU 9KOHOMUKY, MHPPACTPYKTYPEIL,
MIPOMBIIIZIEHHOCT! ¥ IIOTEHIMA/IbHBIX BO3MOXXHOCTEN OT-
Ie/IbHBIX TOPOJIOB, OTHOCSIVXCA K JaHHOMY peruony» [1].

A.T. VMBonra, A.A. Yannuukas onpepensdeTr, 4YTO «yCTO-
4YYBO€ pPa3BUTME IKOHOMMKM PErvoHa — 3TO TaKoe code-
TaHMe IPaBOBbIX, 9KOHOMMYECKMX, COLMAIbHBIX, IPOU3BOJ-
CTBEHHBIX OTHOUIEHMII, a TAK)Ke PAa3/IMYHOTO Pojia PeCypcoB,
OraroapsA KOTOPBIM pealnsyeTcs CTpeM/IeHIe PerioHa Bep-
HYTbCA B COCTOSIHVE CTaOVIBHOCTH, HO IIPM 9TOM IIOBBILIATD
KOHKYPEHTOCIIOCOOHOCTDb, KadeCTBO >XVM3HM U cOaaHCKpPO-
BaTh COOTHOIIIEHME TOCYapCTBa, OusHeca, obliecTBa U OKpy-
JKaroleit cpegb» [2].

B coBpeMeHHBIX YCTIOBUAX aCMMMETPUYHOTO IIPOsIBIEHNUA
HEeONPEe/IeNIEeHHOCT! B 9KOHOMMKE, MI3MEHUYVMBOCTY 1 HEToCIIe-
TOBAaTe/bHOCTY B 3afladaX aHA/IM3a PYCKOB ITOBENEHMS COLM-
A/IbHO-9KOHOMIYECKUX CHMCTEM BA)XXKHON 3ajiaueil sABIIAETCA
HPOEKTUPOBAHNE COLMATbHO-9KOHOMMUYECKOI CUCTeMbI OY-
AyLIEro d4eloBeYecKoro obimjecTBa. B ycmoBmaAx MupoBoro
(MHAHCOBOTO KpU3MCa CPERY OCHOBHBIX IPO6/IEM SKOHOMU-
YEeCKOTO POCTa, YBEINYEHNA TOCYHapCTBEHHOTO HOJITa, MOAB-
JIeHMA 9KO-COLMAIbHO-9KOHOMUYECKUX IMpOo6IeM ABJIAETCA
KpM3MC SKOHOMUKU. [7106anbHBI (BUHAHCOBO-9KOHOMMYE-
CKMI1 KPU3NC, KOTOpbIi npousouien B 2008 rogy B Mupe, Ha-
YajICs C YACTHOTO CEKTOPA, KOTOPbIN NPOABUIICA B BUJE CU/Ib-
HOTO CHIDKEHUA OCHOBHBIX SKOHOMMYECKMX IIOKasaTeseit
B OOJIBIIMHCTBE CTPAH C Pa3BUTON IKOHOMUKOIL, BIIOCIEN-
CTBUM IIepepoC B I106a/IbHBIIT 9KOHOMIYECKUIT CITaf.

Vicxopa m3 BBIIIEN3/IOKEHHOTO, MOXKHO CHIe/IaTh BBIBOJ,
4TO TeMA YCTONYMBOTO Pa3BUTHA aKTyalIbHAa B PaMKaX JaHHOM
paboTbl. B COBpeMEHHBIX YCTOBUAX SKOHOMUYECKON HecTa-
OMWIPHOCTM CO3JIaHMe IPEAIIOCBUIOK /I YCTONYMBOIO pas-
BUTISI HEBO3MOXXHO 0e3 YCKOpEHMs SKOHOMIYECKOrO pas-
BUTMS, peajmsalusi KOTOPOro BO MHOTOM OyHeT 3aBUCETb
OT PpaIVIOHAJIbHOTO VCIIONb30BAHMA VIMEIOUINMXCA Pecypcos,
oIpefie/ieHNs HallpaB/IeHNs SKOHOMUYECKOTO PasBUTHA.

B mensax coxpaHeHMs 9KOCUCTEMBI B MacIITabax Imobanp-
HOTO OOIeMIPOBOTO XapaKkTepa LeHTPaIbHOE MeECTO KO-
JIOTMYECKM HPUEMIEMOTO 3KOHOMMYECKOTO Pa3BUTHUA 3KO-
JIOTO-COLVIATIbHO -3KOHOMIYECKO CHICTEMBI SABJIAETCS
MEepCIIeKTUBDI Pa3BUTHUA COCTOAHUA OKPY>KAIOIIeil JeloBeKa
IPUPOJHOI Cpefbl.

Ha ocHOBaHMM IIpUBeNEHHOTO Bbllle 0030pa oOIpefe-
JIEHNS YCTOMYMBOTO PasBUTUA PETMOHA MOXKHO OIPEJeINTD,
YTO yCTOIYMBOE PasBUTHE PETHOHA CIIOCOOCTBYET CHCTEMHOIT
CTPYKType
o1 GOpMUpPOBAHMA COLMATBbHO-9KOHOMUYECKMX KOHQUTY-
paluil COBpeMEHHOro 06IecTBa C IIe/bl0 00ecIedeHNns KO-
HOMIYECKOI1 6€30II1acCHOCTIL.

IIPI/I67H/I)K6HI/I}I 9KOHOMMYECKOTO pasBuTtuAa

Hamnbonee cymiecTBeHHBIM MHCTPYMEHTOM BO3JECTBUA
Ha YCTOI41BO€ S3KOHOMMIYECKOE Pa3BUTIE PETMOHA SABJIAETCS
MHBECTUIIMOHHAS TTONUTHUKA 9KOHOMUYECKUX CyObeKThL. I1o-
CPEICTBOM IPOBENEHNE MHBECTUIMOHHON HMOMUTUKN 3KOHO-
MIT9€eCKie CyObeKThI MOTYT BO3/EIICTBOBATh Ha COL[MA/IbHO-3-
KOHOMUYECKIe IIPOO/IeMBI peroHa.

B pamKaXx 5KOHOMMYECKOTO PasBUTHUA PETVOHA MHBECTH-
L[IOHHAA [IeATeNIbHOCTh 9KOHOMUYECKMX CYyObeKTOB UIpaeT
OOJIBIIYI0 3HAYMMOCTD U POJIb B CTAHOBJICHNE HOBOTO pecypc-
HOTO 35KOHOMMKO-XO3AMCTBEHHOTO IIOTEHIMA/A, KadyeCTBEH-
HOTO Pa3BUTUA MHQPPACTPYKTYPhI, BO3SMOXKHOCTEN IS MC-
II0/Ib30BAHMA COOCTBEHHBIX COILMO-9KOIOr0-9KOHOMMIYECKIX
pecypcos.

B ar0it cBA3M XOTeNOCH OBI MOFUEPKHYTh, YTO MPUHATUE
YIPaBIeHYECKUX peIleHNI U IPOBefleHIe MePONIPUATHIA, Ha-
IIpaB/IEHHBIX Ha PelleHle CYIeCTBYIOIX COLMaTbHO-3KOHO-
MIYECKUX IIPOOIeM, SAB/IAeTCS BaXXHBIM aCIIeKTOM MHTEPecoB
YeloBeKa M BaKHOCTDIO PETyIMPOBaHMA COLMATbHO-9KOHO-
MMYECKOJ CHCTEMBI HaCEeTIeHNA.

B mocnennee Bpemst B Pecmybnuke JlarectaH akTUBHO
peanusyloTcs MHBECTUIOHHbIE IIPOEKTbl B OTpaciu, KO-
TOpbIe MMEIOT OOJIblIOe 3HAYEeHMe MIA 9KO-COLMATbHO-3KO-
HOMMYECKOM CUCTEMBI pernoHa. B ycIOBMAX KOHKYpPEHTO-
CIIOCOOHOCTM PErMOHA/NbHONM SKOHOMMKM VHBECTUI[MOHHASA
aKTUMBHOCTD IIPOMBILIJIEHHBIX IPEAIPUATHI MMEET IIePBOCTe-
IIeHHOE 3HaYeHNeE.

JIHBeCTULIMOHHBIE TIPOEKTH B Chepe MPOMBILIIEHHOCTI
IIpefCTaB/Ie sl B TabL. 1.

B Tabn. 1 mokasaHbl MHBECTULMOHHBIE IIPOEKTHI B IIPO-
MblUIeHHOCTH Pecrry6mukm [larectaH, KOTOpble HaXOJATCA
Ha CTaJyM NPaKTUYECKON peanusauyu. AHaNIN3 peannsalun
MHBECTULMOHHBIX TIPOEKTOB B OTPACIM CBUMETENbCTBYET
B OCHOBHOM 00 YCHJIEHM) 9KOHOMHUYECKOTO PasBUTHs IIPO-
MBIIIEHHBIX IPENPUATHI PETMOHA.

CrefyeT MOXYEPKHYTD, YTO obecIedeHye IPOeKTOB B OT-
paciu mpoMbllnieHHOCTM Pecny6muku [larecTaH Xxapakre-
pusyeTcss HaMOONMBIIMM MHBECTULVMOHHBIM JIMHAMU3MOM
B 37IEKTPOHHOII IIPOMBILIIEHHOCTH, MUILEBOIl ¥ JIETKOI IIPO-
MBIIIJIEHHOCTY, KOTOpPble MMEIT COOTBETCTBYIOUIYIO IIPOM3-
BOICTBEHHYI0 0a3y. XapaKTepHOI 4epTOll MHBECTHLMOHHBIX
IIPOEKTOB B OTPAC/N, KaK y>Ke yIIOMMHAJIOCD BbIIIE, ABAIOTCA
IIPUOPUTETHI B 00/IACTI SNEeKTPOHHBIX TeXHOTOTMIL.

CrnemyeT OTMETHTD, YTO B peciyOmuke JlarecTaH MHOTO-
YMCTIeHHbIe TIPO6IeMBl COLMANTBHOTO ¥ (PMHAHCOBOTO Xapak-
Tepa MMEIOT He TONbKO (pUMHAHCOBBIE IPENIOCHIIKN, HO B CO-
OTBETCTBMM C MX IIPUPONON OHM TAaKXXe pacCMaTpUBAIOTCA
Kak Hanbosee rmyb6oOKue yClIOBIUs, CBS3aHHbBIE C XPYIKUMI
BHYTPEHHMMU L[eHHOCTAMM KJIaCCUYeCKOro obpasa >KU3HU
U BIMAHNMEM POCTAa KOPPYNUUM ¥ FUCHYHKLIUY MHCTUTYTOB
SKOHOMMKM PETMOHA Ha YCTOMYMBOE Pa3BUTHE PETMOHA.

B ycnmoBuAX 9KOHOMMYECKON HEONIPENENTEHHOCTH IIPH-
HSITVE YIPABIEHYECKUX PEIIeHNIT 1 IPUHATHE Mep o obe-
CIIEYCHUIO YCTOMYMBOIO PasBUTHA 9KOHOMUYECKUX CYOb-
€KTOB ABJIAETCS BaYKHOI 4aCTbI0 9KOHOMUYECKOI TOATEePIKKI
I ynydireHns (QUHAHCOBO-9KOHOMMYECKOTO ITOTOXKEHMsA
9KOHOMUYECKIX CYO'BEKTOB.
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Tabnuua 1. UHBeCTULMOHHBIE NPOEKTbI B chepe npombiwneHHocTu Pl [6]

UuBecTuumnmn
Ne HaumeHoBaHue npoekTa Cpoku WHdopmauusa o npoekre
(mnH. py6.)
0AO «KoHuepH KIM3» — co3gaHue BbICOKO-
TEXHOJIOTMYHOTO MPOM3BOACTBA MHOroLene-
Mo paHHoMy npoekTy BefeTcs usmeHeHus PK].
BOTO YeTbIPEXMECTHOT0 iBYXABUTaTENbHOTO LT
1 662,8 5 N3rotoBneH cepuitHbliit obpasel, camoneTa; Be-
camonerta U3 KOMNO3ULMOHHbIX MaTepuanos,
BYTCA NeTHble UCMBbITaHUA
OCHalWeHHbIM 60PTOBLIM 060PYAOBAHMEM OT-
e4yeCTBEHHOro NPOM3BOACTBA
NmeeTcs nonoxutenbHoe pelleHne Ha no-
NyyeHune cybcuanii us degepansHoro G-
AOQ «Kn3nsapckuii anekTpoannapartHblil 3aBoL» )KeTa Ha KOMNeHcaLMio 4acTy 3aTpar, ocy-
2 |— npon3BOACTBO 3HEPro3IheKTUBHbIX 270,0 3 LeCTBIEHHbIX B paMKax NpoOM3BOACTBA
nndToB M NudTOBOro 060pyA0BaAHMS naccaxupckux nuhTos B o6beme 39,8 MIH. py-
Oneit B COOTBETCTBUM C NocTaHOBNeHMUeM [Mpa-
Butenbctea P® ot 25.05.2017 roga N2 634
3A0 «Mywapaka» — opraHu3aLus npous- PaspaboTaHa npoeKTHas JOKYMEHTaLus;
3 |BopcTea NpoAyKUMM apMaTypoCTpPOEHUA 102,0 4 npoBefileHa 3KCnepTM3a NpoeKTa;
BbIMyCKaloTCs 06pasLibl
0AO «HxHO0-CyxOKYMCKMUI 3N1€KTPOMEXAHU-
y y PaspabotaH 6u3Hec-nnaH; pa3paboTtaHa npo-
YecKuii 3aBoJ» — OpraHu3auus cepunHoro
eKTHas [OKYMeHTauus;
NPOM3BOACTBA BETPOIHEPreTMYecKunx ycra- .
4 100,0 3 BblfefieH 3eMeibHbIN Yy4acToK
HOBOK MoOLWHOCTbI0 107,5 KBT Ha 6a3e OAOD .
0 HO-CyxOKyMCKMit 3neKTpoMexaHn4ecKuii NPOEKT paspacoran Komnaruel
« -
YXOKy P 000 «BOCTEK>
3aBofy
VimetoTcs npoToTUNbI U3ENUN;
0AO «[laranekTpoaBToMaT» — NPOU3BOA- P
. ; paspaboTaH 6U3Hec-niaH; NpoBefeHbl MapKe-
5 |CTBO HW3KOBOJILTHON KOMMYTALMOHHOW an- 160,6 2
TUHTOBbIE UCCNE[OBAHUA; HEOOXOAUMO NpU-
napatypel
B/leYeHMe 3aeMHbIX CPefCTB
000 «Kacnuitckuit 3aBoj, CTEKNOBOJIOKHA» —
CTPOMTENbCTBO 3aBOAA MO NPOWU3BOACTBY CTe- PaspaboTaH GM3Hec-nnaH U NPOEKTHO-CMeTHas
KNAHHOrO BOMIOKHA C UCNOAb30BAHNEM WH- AOKyMeHTauuns;
6 |HOBALMOHHbIX TEXHONOTUIA C AaNbHENLILEN 323,9 3 npoBefeHbl UHXEHEepHble U3bICKaHUSA;
nepepaboTKOW B TEXHUYECKUI TEKCTUb NpoeKT npefnonaraeTca peann3oBatb Ha UHBe-
ANA NPOMBILNEHHbBIX KOMMTO3ULMOHHbIX Ma- CTULMOHHOW nnolwaake «Yntaws
Tepuanos
PaspaboTaHa NpOEKTHO-CMeTHas LOKYMEeH-
000 «[larnonmmep» — nNpou3BOACTBO U Ne- P P y
7 32,3 3 TaLus; UMEETCs NoJIOKUTENIbHOE 3aKIoYeHne
pepaboTka nonu3TUNEHOB .
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YeTBepTaa npombIlLIeHHAA PEBONIIOLUA U ee NOCNEeACTBUA ANA TPYAOYCTPONCTBA

boraTbipesa t0nus BnaguMupoBHa, CTyAEHT MarncTpaTypsl
Ypanbckuii heaepanbHblil yHuBepCuTET UMeHU nepsoro lpesuaenta Poccun B. H. Enbumna (r. Ekatepun6ypr)

Hckyccmeennviii unmennekm u noécemectnas pobomu3ayus 0Kasvl6aiom 6/1UsSHUE HA MHONECHBO0 NPOUECCO8, NPOUCXO-
Osuux 8 obujecmae, U npoyecc Mpyooycmpoiicmea He cmasn uckmoveHuem. Ha dannom amane crmano8umcs 603mMoHCHbIM CHpPO-
2HO3UPOBAMY PO U3MeHeHUTl 6 cihepe 3aHAMOCMU, d Makice NOCIe0CMBUS AMUX USMEHEHULL OTIST MPYOOCNOCOOHBIX POCCUTICKUX
epaxcoan. B cesa3u ¢ amum, eocydapcmeenas cmpamezust 6 cepe mpydoycmpoticmea 00mxcHa Obitb nepecmMompena u npusedeHa

8 coomeemcmaeue ¢ Ho80U MexHONI02U1ecKol peanvHocmviO.

Kntouesvie cnosa: 6espabomuya, mpyooycmpoticmeso, pobomu3avust, npoheccuoHanvHas OpUeHmayusi, polHox mpyoa.

Fourth industrial revolution and its impact on employment

Artificial intelligence and widespread robotization have an impact on many processes occurring in society, and the employment
process is no exception. At this stage, it becomes possible to predict several changes in the field of employment, as well as the conse-
quences of these changes for Russian workforce. In this regard, the state strategy in the field of employment should be revised and

aligned with the new technological reality.

Keywords: unemployment, employment, robotization, vocational orientation, labor market.

B HAaCTOsIIIee BPeMsI, C MOMEHTA 1300 peTeH s U BHEAPEHVISI
VICKYCCTBEHHOTO MHTEJIZIEKTa, MUpP HeoOpaTMMO MeHs-
eTcs. YdeHble U MCCIefOBaTeIM U3 PasHBIX CTPaH BCe dallle
TOBOPAT O «YeTBepTOol IPOMBIILIEHHO PEBOJIIOLUIY.

ITpoMblIlIEHHBIE PEBOMIOLUN HUKOI[A HE MPOXOAAT Oes-
607e3HeHHO. ABTOMATM3ALs TPYAa 9KOHOMUT BpeMsl 1 3a-
Tparel Ha pabodmx, HO IOMeIlaeT MHOrMe Ipodeccun
B Myseil apxan3moB. Kaccupos, fanbHOOOMINKOB ¥ MHOTYX
IPYIUX TIpefCTaBUTeNell HU3KMX KBaM(UKaLUIL XK/eT Ta JKe
y4acThb, YTO KOT[A-TO HACTUINIA TPOdeccuio TeneOHNCTKI
win GoHApIINKA. AJleKBaTHAS CHCTeMa IepeKBamnpUKaIun
VLN YTONMYeCKOe peleHne 6e3yCIOBHOTO JOXOAa MOXKET 3a-
I{MTUTD JIIOfiE], HO ITOKA HeJIb3sI CKa3aTb, YTO KOPIIOPALINN 3a-
MHTEPECOBAHBI B TOM, YTOObI KOTO-TO 3aLIUTHTb.

[ MakCMMajbHO MSATKOTO BHEJPEHUS TEeXHOJOTHI
1 BO u30exxaHIe BceoOIell MaHNKM HeoOXO0mUMO ObITh TOTO-
BBIMM K IIepeMEHaM Ha rOCyJapCTBEHHOM ypOBHe. B manHOI
CTaTbe MbI PAacCMaTpyBaeM OCHOBHBIE TEHAEHIUN TPYHOY-
CTpOIICTBa OYAYILEro, CPAaBHMBAEM C TEKYIVIM IIOTIOXKEHMEM
Ha PBIHKE TPYyJia M IIpefiaraeM Heo6XouMble KOPPeKTUPOBKIL.

Bo-mepBbIX, n3MeHuUTCs mporecc Haitma. Ceitdac mogbop
HOBBIX COTPYAHUKOB OTHIMAET y KOMIIAHUIT BPeMs U IeHbIH,
KOTOpbIE YXOAST B IYCTOTY, €C/IM B UTOre KOMIAHVIS HAaHMU-
MaeT HeNOAXOAsAIero yenoseka. [loaToMy B 6u3Hece ceiuac
[IPOOYIOT HOBbIe METOABI HaiMa, MCIIONb3YIOIle TOCIefHIIE
TDOCTIDKEHMA  HEMPOHAyK, MCKYCCTBEHHBIN — VMHTE/UIEKT
Y UTPOBBIE TEXHOTOIMNU. JTa TEHJECHLNSA Y)Ke 3aTPOHYA PAf
KpynHbIX paboroparerneii. Tesla, Google 1 Unilever temeps co-
TPYAHUYAIOT CO cTapTanoM Pymetrics [4].

Ha caiite Pymetrics roBopurcs, 410 3Ta KOMIIAHMA WC-
IIO/Ib3yeT WIPBI, «pa3paboTaHHble IJIOOATBHBIM COOOIIe-
CTBOM HeIPOIICXOJIOTOB Ha OCHOBE MHOTOJIETHUX MCCIIENO-
BaHMIi». Vrpast B 9Tu UTPbI, KAHAUATHI BBIIOHAIOT 3aJaHIS,

II0 MTOTaM KOTOPBIX VICKYCCTBEHHBINl MHTEJIEKT OLleHUBAET
XapaKTepMCTUKM, 3HAUMMBbIe JJ/I BHIIIOTHEHVA TOM W/ MHOM
paboTel. [/t TOro 4TOOB! MCKITIOUNTD BIUSHME YeTOBEUeCKIX
IpeApacCyfKOB, OCTOXHAILINX MPOLjecC MpueMa Ha pabdory,
KOMIIaHUA pa3paboTaja aJrOpUTM, KOTOPBI JO/DKEH BBLAB-
JIATb HeOO'beKTVBHOCTD B TeCTaX Y U30aB/IATLCA OT Hee [2].

Opraansanmm ceif4yac MHOTO BHVMMAHNA YAENAIOT TeHAep-
HOMY U KYJIbTYPHOMY pasHoOOpasuio. B Takux KOMIaHMAX,
kak Facebook u Pinterest, BBejeHo Tpe6oBaHme, 4TOOBI Ha Ka-
JKIYI0 OTKPBITYIO PYKOBOAAIIYIO HO3UIVIO PACCMATPUBAIOCh
pesoMe, IO KpaliHeil Mepe OHOJ >KEHIIVHBI ¥ OIHOTO IIPefi-
CTaBUTeNA MEHBIIMHCTB, a Twitter n Pinterest my6nmkyior
CBOM peLIEeHN: 0 0TOOPY KaHAUMATOB B OTKPLITOM HOCTYIIE
mnA OGonblueil IPO3pavyHOCTH. MHOrMe KOMIIaHMHM TOCTIe-
AYIOT MX IIpUMEpY, HOCKOIbKY MX 3aMfHTePECOBAHHOCTD B IIO-
BBIIIEHN] KYIBTYPHOTO pasHOOOpasus B pabounx KOMaH/IaX
HOCTOSHHO pacTeT. OTHO U3 HEOObIYHBIX PeIleHNUII TaHHOIO
BOIIpOCa — COOeCceOBaHMs «BCJICIYI0», KOIZiA COMCKATeNIN
U COTPYRHUKY, IpoBOAsAlue cobeceoBaHue, He MOTYT BHU-
[IeThb APYT APYTa, U UX TOMOCA UCKKEHBI [6].

Crnenytomas TeHeHINsA — 9TO yAaneHHas pabora. Ecmm
BEpPUTH CTATUCTHKE, 90X YAATEHHOI PabOThI y)Ke Hadanach:
80-90% COTPY[HMKOB BBIPAXKAIOT XKe/IaHe paboTaTp 13 foMa
XOT#A ObI YacTb padoueli Hegeny, a 50% yTBEP>KAIOT, 4TO TaKas
BO3MOXXHOCTb y HUX yXKe eCTb. B ciefyiomue HeCKONbKO yieT
OymyT cospmaHbl Ooree 3pPeKTIBHbIE METORBI YAATEHHOI CO-
BMECTHOII paboThl, MO3BOJLAIONIME JOOUTBCSA TAKOTO YPOBHSA
COTPYJHMYECTBA ¥ COLMAJbHOTO B3aMMOJENCTBU, KaKoil
ceif4ac JOCTYIIeH TONbKO B oduce. BMecTo TOro 4T06b!I 10/1530-
BaTbCA YCTYTaMM OTHENIbHBIX TPYIIII yaT€HHbIX CIIEIINaTICTOB
WIN Pa3pelliuTb COTPYLHMKAM BpeMs OT BpeMeHU paboTaTb
U3 JOMa, KOMIIaHMM C CAMOTO Havasia 6yyT OPUEeHTUPOBATLCA
Ha yJjalleHHy10 paboty. JIio6oe ob1iieHNe TUIIOM K JTUILY CTaHeT
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VICK/IIOUEHNEM 13 TIPAaBUJI, @ KOMIIAaHMHU CTAaHYT aKTMBHO BHe-
OpATh TEXHOJIOTWM, MO3BOJIAIOIINE HAHMMATbh TalaHTIMBBIX
CIIEIVaTIIICTOB HE3aBUCUMO OT MeCTa IpoXKuBaHus [1].

JIBe 0603HAYEHHBIX BBILIE TEHJCHINY 3HAYAT AJII POCCUIL-
CKOTO PBIHKA TPY/Q, @ B OCOOEHHOCTH A/ISI LIEHTPOB 3aHATOCTI
HAaCeJIeHNsI, YTO Te KATerOpyI JIIOfiell, KOTOPBIe ceifdac paccma-
TPUBAIOTCH, KaK HAXOJAIIMECS B 30HE PUCKA — a IMEHHO JKeH-
I[VHBI C MaJIeHbKUMU AETbMM, MOJIOfible CIELMAINUCTbl U MH-
Ba/IMJIBI CMOTYT HaMHOTO IIpOlile HAXOAUTh cebe paboTy camu,
Befib IIOJI U BO3PACT He OyHeT MMeTh 3HAYEHMS IPK TPYHOY-
CTPOJICTBE, TAK)Ke, KaK U BO3MO>KHOCTDb HAXORUTBHCS B oduce
B paboune gacbl. Takym 06pa3om, Ta pab0oTa, KOTOpas B JAaHHBII
MOMEHT IIPOBOJMTCS B OTHOIICHNHU TPYAOYCTPOIICTBA STUX Ka-
TEropuit pabOTHMKOB, JO/DKHBI ObITH IIepecMoTpeHa [10].

OpHaxo, CleyoLas TeHIeHINs, 0 KOTOPOil HeoOX0AMMO
CKa3aTh — OTCYTCTBMe IleHCuu. B mocienee BpeMa poccuii-
CKOe OOIIeCTBO CUIBHO B3BOTHOBAHO IIOBBIIIEHNEM IEHCH-
OHHOTO BO3PACTa, a CIIELMA/IMCThI NPECKA3BIBAIOT IIOTHYIO
OTMEHY IIeHCMOHHBIX BBIIUIAT B TedeHMe Caefyommx 30 ferT.
OKCIHEPTHI YBEPEHDI, YTO OJHOBPEMEHHO PAaCTyT KaK IPOLOI-
JKUTENTbHOCTD, TaK U CTOMMOCTb XXM3HU. I[103TOMy MHOrUM
IPUXOANTCS PaboTaTh MO KOHIA CBOMX [HEN. A MOJIOABIM
JIONAM He 0 KapMaHy OTK/IAJbIBATh AEHBIU I BBIXOZA
Ha [eHCUIO, KaK Jlefiaii uX ponurenu [6].

Takum 06pasom, 1oy yAap MmonafaeT KaTeropust paboTHUKOB
HPEeNeHCUOHHOTO0 Bo3pacTa. VX KBamm@uKanms MOXeT OKa-
3aThCsl HEHY)KHOI B O/IVDKAIiIIIe TOfbI, Ha MEHCUIO0 OHY Paccdu-
THIBATb HE CMOIYT, 4 BO3PACT He [03BOISIET MM OBIT JOCTATOUHO
IUTACTVYHBIMI /IS IPYHSTYSI HOBBIX 3aKOHOB B3aVIMOZENICTBIIs
u 06peTeH st HOBBIX HaBBIKOB [11]. [IJIst roCyapCTBEHHBIX L€H-
TPOB 3aHATOCTU HACETIEHVA 3TO 3HAUNT, YTO 3HAUMTEHLHO BbI-
pacTeT HPOLeHT 6e3paboTHIbI cpemy Jmofeit crapure 40 jeT,
MIMEIOLIVX YCTapeBIIIlie HABBIKI I HEBOCTPeOOBAHHBIX Ha PbIHKE
Tpy#a. B cBsisu ¢ 9TuM, HEOOXOAMM PSII M3MEHEHNMIT B HAIIPAB-
JleHny paboThl LIEHTPOB 3aHATOCTI: KyPChI IIPOQeCCHOHATBHOIM
I[IEPENIOATOTOBKY, 00ydYeHIe paboThl C TajpKeTaMi M COLAsIb-
HBIMMU CETSAMIU, 00y4eHe HOBBIM CIIeLIaTbHOCTSM.

[Too6HO TOMY KaK MEHSIOTCA METONBI YIPABICHNUS HIPOEK-
TaMy, U3MEHSIOTCS M HAIIM MPEeJCTAaB/IeHMs O MpefIpUHMIMA-
tenbcrBe. [IpeanpuauMaresiMu 60sblie He OyAyT Ha3bIBATD MC-
K/IIOYNTEIBHO TeX, KTO CO3/IaeT HOBBIE TOBAPBI VIV OCHOBBIBAET
KoMIaHn. Terepb 9TO ONpefieneHe BKIIOYaeT B cebst 1 He3aBMu-
CUMBIX (PpUIaHCEPOB (CIIENMANICTOB, PabOTAIONINX C PasHBIMU
KOMIIQHMAMY WIM YaCTHBIMHU JIULIAMM), KOTOpble OOBeauHsA-
I0TCSL C TAKVIMM JKe (ppuIaHcepamit, 4ToObI CO3JaThb BPEMEHHYI0
TPYIIy ¥ OCYIIeCTBUTH GOjlee KPYIHbIL 11 GOJiee BBITOFHBII
IIPOEKT, KOTOPBII TPYAHO BBIIOJIHUTD B OAMHOYKY. ITOT IIEPIOL
yXKe ceffqac Ha3bIBAIOT «3poii (ppumancepos». PaboTopmarenrim
OyHeT 3HAUNUTENbHO JiellleBIe HAaHATb (QPUIAHCEPOB, YeM Tpa-
TUTD BpeMs Ha IOUCKM IITAaTHBIX COTPYAHMKOB, KOTOPbIE Helpe-
MEeHHO NOTPeOYIOT JOMOTHUTETbHBIX IPEUMYIIECTB B BIJE Me-
IMIVHCKOI CTPaXxOBKM MU COLMAIbHOrO nakera [3, 13].

[Togo6HbIe M3MeHeHV IPMBORAT K HEOOXORMMOCTH 00y-
YeHWsl JIOel CaMOCTOSITENBHOM paboTe: OT IIpoliecca pernu-
CTpallMM ¥ BefieHNsA JOKYMEHTOOOOpOTa, /IO HAaBBIKA IIOMCKA
K/IMEHTOB, PeKJIaMbl U MapkeTuHra. Hemb3st He 060iiTy BHUMA-

HMeM TOT (aKT, YTO U ceffdac eCTb MHOXKECTBO HOITOOHbIX KypCOB,
HO BO3JIOXMB 3Ty 0053aHHOCTD Ha TOT e LIeHTP 3aHATOCTH, TO-
CYZIapCTBO JaCT JIIOfsIM 60JIbIlle BO3MOXKHOCTEIT I, KpOMe TOro,
on06HOe 00ydeHNe BbI30BET OO/IblIe JOBEPUsI Y HACETCHIS.

CormacHo poxnany BcemupHoro skonommdeckoro ¢o-
pyMa, k 2022 rogy 75 MIH. pab04MX MeCT MCYEe3HYT U3 KO-
HOMMKM U TIOSBATCA HOBbIe 133 M/TH. pabounx MecT, A/ KO-
TOPBIX OYAYT HYXHBI crienaabHble HaBbIKK [7]. IIpodeccop
9KOHOMMKM U HOOenmeBcKuit saypear [Dxosed Crurami
B cBoeit pabote «Bespaboruna u MHHOBanMM» 0OGOCHOBAT,
[I0YeMy HY)XXHO aKKypaTHee BHEIPATb TEXHOJIOTMY B 3KO-
HOMMKY, VI BCTIOMHII Benukyto fenpeccuio: peskmii CKadoK
IPOM3BOJICTBA B CENTbCKOXO3AMICTBEHHOI IIPOMBIIIIEHHOCTH
IIPMBEI K Kpaxy SKOHOMMKIY U MaccoBoii 6espaboruue [5].

TexHoMOrMYeCKNUIT TPOrpecCc MPUBOAUT K OTMUPAHUIO
LIe/IBIX 9KOHOMUYECKMX oTpacieil. Hanpumep, 6ecrnmmoTHble
¢Gypbl MOIyT 3aMeHUTb Npodeccuio HajTbHOOONINVKA, KO-
TOpast II03BOJISIET Ye/IOBEeKY 0e3 BBICIIEro 06pa3oBaHys UMETh
3apIUIaTy, KaK y cpefHero kiaacca. bes paborsl ocranyres 3,5
MJIH. BopuTeneit. [ToTpe6HOCTM AanbHOOOIINKA, B CBOIO O4e-
penb, [aloT paboTy JIOAAM B APYIUX OTPACLAX: MOTENH, pe-
CTOpaHBI, 3ampaBKM, aBTOMONKN. CKONBKO JIIOHENl MOXKeT
ocraTbcsi 6e3 paboThl MOCIe TPUOIVIKAIOIIET0Cs TeXHOMOTM-
YeCKOT'O phIBKA — TPYLHO IPEACTABUTD.

Hoxman OKCOpPACKOro yHMBEpCUTETa IPOTHO3UPYET:
«Eme B 2030 rony, He roBops yxe o 2050 rope, Mbl yCTyIIUM
noutu 50% paboYMX MeCT MCKYCCTBEHHOMY WHTEIUIEKTY».
Ixkcneprst n3 Okcdopaa TaKKe USYIWIN BCE OTPACIIH, ITOOBI
BBIAACHUTD, B KaKMX cepax 3aHATOCTU PUCK MOTepATb pa-
601y BbIlIe Bcero. ITo ux oleHkam, 6O/blle BCEro IOCTpa-
[AlOT TIepeBO3KM U JIOTMCTMKA — BO MHOTOM Omaromaps
Google, koTopblit paspabarbiBaeT 6eCIMIOTHBIE aBTOMOOWIIN.
ITox yrposoit okasanuch faxke mpocdeccuu, KOTOpble Tpe-
OYIOT HEIOCPENCTBEHHOIO yYacTHs 4eJIoBeKa — HAIPUMeEp,
IIKOJIbHBIA yunTenb [3]. OZHUM M3 caMbIX MOIIHBIX IOC/IE-
CTBMII HBIHELIHMX TEHAEHLMII SABIAETCA TO, YTO «paboTa»
CTaHeT 6o/lee 3HAYMMOIL, HaM HMPUJETCA BBINONHATD OOMbIIIe
3alaHMil, TPeOyIOIINX TBOPYECKMX HABBIKOB, MHTEIEKTY-
QJIBHBIX TIOJXOJO0B U B3aMMOJEIICTBUIL C TIOAbMI, 1 3TO, B Te-
OpMIL, MOXKET CeIaTh HaC CYacT/IMBee.

B kauecTBe BBIBOJjA BBIJE/IUM IIATh OCHOBHBIX TeHIEHIINI
B cepe TPYZOYCTPOICTBA, KOTOPBIE BIEKYT 3a c0060i1 He0b-
XOIMMOCTb COLIMA/IbHBIX MHHOBAIMIL: M3MeHeHMe Ipoliecca
HaliMa IIepCOHasIa, yfaleHHass paboTa, OTCYTCTBUE IEHCUM,
COKpallleHMe YNC/Ia IITAaTHBIX COTPYAHUKOB U yBelIUYEHUe
4MCMa  IpeNNpUHMMATENel], IOBCeMeCTHas poboTM3arsL.
B cBA3Y ¢ JaHHBIMU ITlepeMeHaMM, HeOOXOMMO CYIIeCTBEHHO
IIOMEHATb HAaIIpaBjIeHMe pPabOThl IIEHTPOB 3aHATOCTU: Ile-
peMecTUTh (OKYC € MOJIOABIX CIIELMAINCTOB, VHBAIUIOB
U JKeHIIUH C IeTbMJ) Ha pabOTHUKOB HPEeANeHCUOHHOTO BO3-
pacTa M py4YHOTrO TPyJa; HAY4YMUTD JIIOfEN CaMOCTOATEIbHOMN
paboTe ¥ TOMOYDb TPYLOCIIOCOOHOMY HaCeIeHNIO B OCBOCHNN
HOBBIX HaBBIKOB I CHlellMaIbHOCTel. Hallreli KOHEYHOM 1eTbI0
TO/DKHO OBITH CO3flaHMe 00IIecTBa, B KOTOpOM pabora 6ymer
MOTUBYMPOBAaHA CTPACTHIO, TBOPUECTBOM U >KeNaHMEM BHECTU

BKJIaZ B Oyzmyuee.
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The process of changing Thailand's monetary policy frameworks and experiences

for Vietnam
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This paper examines the management of Thailand's monetary policy through different stages of economic development. In partic-
ular, the article delves into the change in the operating mechanism of Thailand's monetary policy, especially since the Asian financial
and monetary crisis. The paper also focuses on analyzing the achievements and limitations in managing monetary policy of Thailand
since applying the inflation targeting monetary policy framework. From there, the author gives some susgestion in choosing a mone-
tary policy framework for Vietnam.
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he Asian financial crisis of 1997-1998 affected many as- Because of the impact of the crisis, the Government of Thai-
pects of the Thai economy. It raises problems with dor- land has implemented a comprehensive economic policy to
mant loans, bad debts and the stability of financial institutions. =~ overcome past weaknesses and Implementing sustainable de-
Since then affecting the growth and stability of the economy... velopment in the new economic context. In particular, mone-
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tary policy is a policy of drastic changes reflected by the trans-
parency and transparency in policy implementation. From that
time until 2019, Thailand's monetary policy has changed a lot.
In this article, the author summarizes the development stages
of monetary policy in Thailand and mainly focuses on ana-
lyzing the management of monetary policy in the framework
of inflation targeting monetary policy — the main stage. Mon-
etary policy has achieved many positive results from which les-
sons learned in operating monetary policy with Vietnam.

Literature review

In studies of monetary policy and central bank operations
in the context of integration, to support the introduction of
policy solutions to Vietnam, Phan Nu Thanh Thuy (2007), [1]
Overview of monetary policies of the US, Singapore, Thailand,
China; Le Van Hai (2013), [2] mentioned the experience of
using monetary policy management tools of some developed
and developing countries such as Sweden, Finland, Germany;,
France, China, and Korea. Quoc, Singapore, Japan, Thailand,
Philippines... to draw lessons for Vietnam. Besides, Hoang
Thi Lan Huong (2013), [3] offers a new perspective on a com-
plete exchange rate policy. The author does not study Thailand's
monetary policy management experience but only compares
Vietnam's exchange rate policy with its exchange rate policy. Le
Quoc Ly (2013), [4] summarizes the general theoretical basis
of monetary policy and also presents the content of monetary
policy in some countries such as the US, Canada, Australia,
Japan, Thailand, China. However, in the study, Thailand's mon-
etary policy management experience is mentioned in the pe-
riod before 2013 and is still preliminary and not comprehensive.

Thus, from the research results of the works mentioned
above, the experience of operating monetary policy of Thai-
land mentioned by the authors is only a detailed content in the
research topic. of the authors and only stop at studying some
specific experiences of monetary policy. Therefore, the study
of Thailand's monetary policy to draw lessons learned with
Vietnam is meaningful in both theoretical and practical terms.

Methodology Research and theoretical basis for oper-
ating monetary policy

To achieve the purpose of this study, the author uses quali-
tative methods with typical methods:

— Analytical and synthesis method: Based on the analysis of
experience in monetary policy management in Indonesia, the
article reviews and synthesizes lessons for Vietnam in imple-
menting monetary policy.

— Comparative approach: Through the collection of infor-
mation, the authors general data on the experience of mon-
etary policy management of Thailand. At the same time, the
authors compares and contrasts with the monetary policy
management mechanisms of Vietnam; from there, they found
similarities and differences in managing monetary policy of
Indonesia and Vietnam

The basic theoretical basis for operating monetary policy
in the article is based on the Impossibility Trilogy (To Trung
Thanh, 2005 [5]). This theory explains that a country can not
achieve at the same time three goals of price stability, freedom
of capital movement and monetary policy independence. On

that basis, countries can choose from two of the three policy
goals or neutral models, in which the role of foreign exchange
reserves and neutralization measures is important.

The process of changing Thailand's monetary policy
frameworks

The development of Thailand's monetary policy is divided
into 3 phases:

Phase 1: From World War II to July 1997 — Exchange Rate
Targeting

During this period, Thailand operated monetary policy
in association with the exchange rate fixing mechanism. En-
suring a fixed exchange rate with the rate given by the central
bank every year is the goal of monetary policy during this pe-
riod. Accordingly, the exchange rate is also used as the main
operating tool of monetary policy. In order to implement this
exchange rate mechanism, the value of the baht is specified
or fixed from the beginning as the main currency in the cur-
rency basket. Monetary basket policy was implemented from
1984 to July 1997. During this period, the Exchange Equal-
ization Fund will be responsible for announcing and main-
taining the value of the Baht in daily terms. with US Dollar
(USD). At the same time, the monetary and financial evalu-
ation method is designed to conform to the fixed exchange
rate mechanism. However, monetary and financial measures
have gradually shown nonconformity. Although the manage-
ment of monetary policy has many shortcomings, those limi-
tations are obscured by the stability of the exchange rate under
the fixed exchange rate mechanism. The fact has shown that
the monetary policy framework associated with the fixed ex-
change rate mechanism has appeared a number of holes, along
with the policy inconsistencies that led to the collapse of the
exchange rate mechanism. Fixed exchange and led to the worst
economic crisis in Thailand's modern history.

Phase 2: From July 1997 to May 2000 — Monetary Tar-
geting Regime

Following the introduction of the exchange rate floating
system on July 2, 1997, Thailand received financial support from
the IME The monetary policy objectives of this period are aimed
to overcome the consequences of the implementation of the fixed
exchange rate regime in the previous period. Along with that is
the effort to restore stability to the macro economy of Thailand.
At the same time, in support of the International Monetary Fund
(IMF), a monetary targeting mechanism was adopted. Under
this mechanism, the central bank of Thailand has set a target of
domestic money supply by means of financial programming to
ensure macroeconomic consistency as well as to achieve the ul-
timate goal of increasing Sustainable growth and price stability.
In addition, the central bank of Thailand establishes a basic daily
and quarterly budget target, based on which it manages daily li-
quidity. The daily management of the central bank of Thailand
is primarily intended to prevent excessive fluctuations in interest
rates and liquidity in the financial system.

Phase 3: From May 2000 to 2019 — Flexible Inflation Tar-
geting

Central Bank of Thailand officially implemented flexible
monetary policy Inflation targeting from May 2000. Thai-



“Young Scientist” - # 25 (315) - June 2020

Economics and Management | 143

land's central bank first implemented monetary policy of tar-
geting inflation to ensure the consistency of macroeconomic
policy with the IMF's support program (Akihiro Kubo, 2007).
After the IMF's financial assistance program, the Thai central
bank re-evaluated both domestic and foreign environment and
concluded that monetary policy mechanism with the goal of
money supply will work. less effective than monetary policy
mechanism with inflation target.

The main cause of this change is the relationship between
money supply and output growth becoming more and more
unstable. Especially in the post-crisis period and the un-
certainty in expanding credit and the context of the rapidly
changing financial sector in Thailand. On the other hand,
choosing a monetary policy mechanism associated with a fixed
exchange rate is not an optimal option. Other monetary poli-
cies that Thailand may refer to as the arbitrary monetary policy
framework used by the US Federal Reserve and the Bank of
Japan are also considered to be inappropriate for the Bank of
Thailand as it is will not give the Thai central bank the neces-
sary means to regain credibility. Therefore, the Bank of Thai-
land selected and announced the application of flexible infla-
tion targeting monetary policy as the new monetary policy
framework on May 23, 2000.

The special thing in running Thailand's monetary policy
is that the Central Bank of Thailand has been proactively ap-
plying the Monetary Policy of inflation targeting flexibly in its
management right from the time of applying the Inflation tar-
geting policy framework to the present time.

Under flexible inflation targeting mechanism, the most im-
portant objective of monetary policy is price stability. These
contents are specified in the Law of the Central Bank of Thai-
land in 2000. Accordingly, every year, the Central Bank of Thai-
land gives specific inflation target and publish to the public.

Before applying monetary policy inflation targeting

Before applying the operating mechanism of monetary
policy within the framework of monetary policy, Thailand ap-
plied the monetary policy associated with two mechanisms:
fixed exchange rate mechanism and monetary mechanism.
target towards money supply.

The administration of monetary policy attached to the fixed
exchange rate mechanism was one of the main reasons leading
to Thailand's severe crisis in 1997. Before 1997, Thailand had
a current account deficit. In 1996, this figure was 14.6 billion
USD — equivalent to 8% of GDP. The Central Bank of Thai-
land then pegged the local currency at 25 Baht per US $1 and
attracted short-term foreign currencies by setting high interest
rates. Thai banks and businesses then used the money to carry
out domestic projects. However, when people lost faith in the
Baht, this investment flow immediately reversed. Central Bank
of Thailand kept the exchange rate, but foreign reserves were
quickly depleted. Thailand had to float its currency, and the
Baht collapsed. By the end of 1997, the baht had depreciated
against the dollar at 58 baht per dollar. It is worth mentioning
here that there is a lack of financial transparency in the admin-
istration of Thailand's monetary policy reflected in the central
bank of Thailand announcing the size of foreign exchange re-

serves recorded on the Balance Sheet. It's a lot bigger than it
actually is.

Looking back on the cause of the crisis that Thailand expe-
rienced in 1997 from the application of the fixed exchange rate
mechanism in operating the monetary policy also shows: The
underlying cause of this crisis is not due to the poor governance
of the Central Bank of Thailand, which does not recognize the
benefits and needs for the floating exchange rate mechanism
(Goldstein — 1998). The crisis reflected the mismatch between
the development model and the economic context at that time.
Thailand's economic development model, applied at the time,
emphasized that a stable exchange rate is needed for increasing
exports. It emphasizes on investment no matter how much to
achieve double-digit growth, it also encourages external bor-
rowing. Therefore, the selection of exchange rate fixing mech-
anism in operating the monetary policy at this stage of failure
is inevitable.

Thus, the operation of monetary policy associated with the
exchange rate fixation did not bring the effectiveness of mon-
etary policy to Thailand. On the contrary, it also made Thai-
land, a country that has had four decades of unbroken eco-
nomic growth, admired by the whole world and known as one
of the Asian tigers.

After the crisis, the Central Bank of Thailand operated
monetary policy under the default target monetary mecha-
nism. With the target set at the money supply, with the sup-
port of USD 17.2 billion from the IMF and many positive
and resolute measures in managing the commercial banking
system and financial restructuring, Thailand have overcome
some consequences of crisis. However, the operating mech-
anism of this monetary policy did not bring about the oper-
ating efficiency as the set target. The target monetary mech-
anism with the goal of the money supply showed many
heterogeneities with the chapter. IMF support program.
In particular, the relationship between money supply and
output growth is becoming increasingly unstable, credit ex-
pansion becomes uncertain. Therefore, the Central Bank of
Thailand needs and has made changes in the administration
of monetary policy to better suit the situation of the Thai
economy at that time.

Thus, with both the operating mechanisms of mone-
tary policy Thailand applied before the application of mone-
tary policy, inflation targeting did not help Thailand achieve
growth as well as monetary policy targets. fabricate.

Within the framework of monetary policy of inflation
targeting

For about 19 years of implementing the Monetary Policy
of inflation targeting, Thailand is considered as one of the suc-
cessful countries in applying this mechanism. The results of
applying this policy are reflected in the following three main
expressions: (1) price stability, (2) economic growth and (3) in-
terest rates and exchange rates more stable. In addition, mon-
etary policy targeting inflation has a positive impact on other
issues such as helping to improve the quality of banking oper-
ations, comprehensive governance system and improve finan-
cial transparency of the whole Financial system of Thailand.
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Since implementing the Monetary Policy of inflation tar-

geting, Thailand has reduced the inflation down to the level of

price stability and kept it close to that level. This is expressed
through average inflation and its volatility.

Table 1. Average inflation before and after applying the inflation targeting policy

Average inflation (%)
Nation Period from year | Period from year 5 years before Years after
1981-1990 1991-2002 implementing IT implementing IT
Thailand 4,4 4,0 4,9 1,3
The nations 113,1 40.8 31,4 4,5
Group of countries that apply IT 9,9 33 9,0 34

(Source: Thorarinn G. Pétursson — 2005)

The average inflation in all countries from 31.4% in the 5
years before the application was reduced to 4.5% after the ap-
plication of the target inflation monetary policy. For Thailand,
inflation decreased from 4.9% in the 5 years before the appli-
cation to 1.3% in the year after applying the inflation targeting
monetary policy. Thus, we can see that inflation of Thailand
and other countries after applying the Monetary Policy of in-

flation targeting has decreased significantly. Comparing the av-
erage inflation after applying the monetary policy to the target
inflation with the average inflation of 5 years before applying
shows that the monetary policy target inflation has contrib-
uted to reducing inflation.

Besides reducing average inflation, Thailand also kept infla-
tion within the set target.
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Fig. 1. CPI and basic inflation, 1998-2009 (Source: Don Nakornthab — 2009)

According to the statistics of Thérarinn G. Pétursson
(2005): Thailand's inflation volatility decreased from 3.2% in
5 years before applying the CASH POLICY to target inflation
to 0.7% after apply. This result is also indicated by the research
of Neumann and Von Hagen (2002). The study of Siregar, Reza
Yamora and Goo, Siwei (2009) also showed that Thailand's
basic CPI and inflation at 2 years before applying the corre-
sponding monetary policy of inflation is 2.81%. (+/ — 3.82%)
and 3.28% (+/ — 2.98%) to 1.51% (+/ — 0.75%) and 1.01%
(+/ — 0.36) 2 years later. The results demonstrate that Thai-
land's basic CPI and inflation both decreased and its fluctu-
ation range was narrower. Thus, from the research results, it
can be concluded that Thailand's inflation targeting monetary
policy has achieved remarkable success in stabilizing prices.

Thailand's economic growth in the period 1997-2018
through the following chart:

The chart shows that, since Thailand officially adopted the
inflation targeting monetary policy framework (May 2000),
Thailand's economic growth has improved significantly. In
addition to the period 2008-2011, which was affected by the
global financial crisis and 2014 due to political instability, Thai-
land's growth rate was low in 2009, 2011 and 2014. The average
growth of the remaining years of Thailand is about 4.7%. The
fluctuation of growth rate between years is not too large. Espe-
cially, in the last 5 years, the growth rate of Thailand has been
steadily increasing and continuously increasing. By 2018, Thai-
land's growth rate reached 4.1%, the highest in the past 6 years.

In addition, the application of inflation targeting monetary
policy has also contributed to reducing interest rates and in-
terest rates in Thailand, and the gap between lending and de-
posit rates has also narrowed. at the same time stabilizing the
exchange rate
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Fig. 2. Thailand economic growth, 1997-2018 (Source: World Bank, 2018)

Lessons learned for Vietnam

From the current situation and results of operating the
Monetary Policy of Thailand's inflation targeting, the following
experiences are recorded as follows:

Firstly, in order to accomplish the goals in the ever-changing
economic context, Thailand's monetary policy is operated in
the direction of flexible monetary policy of inflation targeting.
Accordingly, besides the main goal of inflation, Thailand also
flexibly regulates monetary policy to achieve the goal of eco-
nomic growth and financial stability in the short term.

Secondly, during the period since the application of the in-
flationary monetary policy framework, Thailand has estab-
lished a very clear policy goal system, especially the final one. In
each stage of economic development, Thailand has announced
its expected target inflation level and the basis for calculating
inflation m. At the same time, the Central Bank of Thailand
also showed a clear position consistently that goal. With the
target inflation announced, the Central Bank of Thailand car-
ries out all executive activities to achieve the target. This has
demonstrated the success of monetary policy Thailand in the
framework of inflation targeting, reflecting the ability of mon-
etary policy to anchor inflation expectations effectively.

Setting inflation targeting and inflation definition is also
very flexible in each period. From May 2000 to April 2015, the
inflation target was core inflation — this type of inflation was
assessed to be less volatile in the short term. The target inflation
rate in the period 5/2000 to 2009 was determined from 0-3.5%
in order to increase export competitiveness, while leading to
the stability of the Baht. In addition, the 3.5% fluctuation band
will help reduce temporary economic shocks and minimize the
needs of the monetary policy adjustment policy. Through it it
reduces short-term interest rates and promotes financial sta-
bility. This target inflation rate was adjusted at 0.5-3% to avoid
the risk of deflation from 2009 to April 2015. From April 2015
until now, the target inflation has been changed. Inflation tar-
geting is defined as general inflation at 2.5% (+/ — 1.5%). The

redefining of inflation targeting and inflation during this pe-
riod aims to promote faster economic growth and a better ap-
preciation of the structure of the economic sector.

Thirdly, Thailand attaches great importance to domestic
and international macroeconomic analysis and forecasting.
Because there is a delay of 4-8 quarters in the transmission
of monetary policy from the time the Central Bank used the
monetary policy tool to the time the monetary policy was
reached, the Central Bank of Thailand Lan has built and de-
veloped an econometric model to predict macroeconomics. In
addition, an early warning system has been developed to mon-
itor macroeconomic gaps and warn of risks that may harm the
stability of the economy. With such activities, Thailand has
been proactive in setting goals, selecting monetary policy in-
struments and choosing the right time to implement market
interventions to achieve set goals. therefore, shortening the la-
tency of the policy and improving the efficiency of operating
monetary policy.

Fourth, the Central Bank of Thailand particularly promotes
transparency and accountability in the administration of mon-
etary policy. Central Bank of Thailand places special impor-
tance on and seriously implements this point because it was
the opacity of the previous monetary policy that was the main
reason for Thailand's crisis. The transparency in the decision-
making process and accountability for policies that Thailand
implements when applying the Monetary Policy monetary
framework have helped Thailand to build, strengthen the pres-
tige and credibility of Thailand. public with Central Bank. Ac-
cording to the operating mechanism of monetary policy, the
Central Bank determines that the primary task of monetary
policy is to keep prices stable. That forced Thailand's Central
Bank to have high accountability, credibility and high credi-
bility to the public, thereby contributing to the expected an-
chor of inflation. In the event that the inflation target is not
reached (actual inflation rate is higher or lower than the target),
the Central Bank clearly explains the cause of the inflation
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target not being achieved. It is these positive management ac-
tivities that have shown transparency and accountability as one
of the most remarkable points in the administration of Thai
Lant's monetary policy within the framework of monetary
policy policy. pepper.

Fifth, in order to effectively operate the Monetary Policy of
inflation targeting, Thailand clearly defined that: The Central
Bank must be independent of the Government. By properly
identifying that relationship, Thailand has built an institution
that operates the monetary policy with relative independence
with the Government to carry out its duties. Accordingly, an
established monetary policy Committee is responsible for the
orientation of monetary policy. It is the independence of the
Central Bank of Thailand that not only helped Thailand consis-
tently realize the goals of the monetary policy but also created
the autonomy of the Thai Central Bank in administering the
national Monetary Policy. to curb inflation, stabilize the value
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BnuaHue KaptenbHbIX CroBopoB Ha 3KOHOMUYECKYIO 6e30MmacHOCTb rocyaapcrea

BaxmanuHa EkatepuHa BanepbeBHa, CTyaeHT MaructpaTypsl

HayuHbiit pykoBogutenb: llaBnosa Onbra leHHagbeBHa, KAHAMAAT OPUANYECKUX HAYK, LOLEHT
MpuBonxckuit punnan Poccuitckoro rocyfapcTBeHHOro yHuBepcuteta npasocyaus (r. Huknuit Hosropop)

KapTeJm B HaCTOslllee BpeMs 3aHMMAIOT HEOTbEM/IEMYIO
Y 3HAYUTETbHYI0 4YaCcThb B COBPEMEHHON OKOHOMIKE.
B ncropun umMeHHO aTa Hambonee omacHas ¢opMma OrpaHM-
YeHUs] KOHKYPEHIMN, TaK XX€ CO CTOPOHbI KPYIHBIX KOM-
IaHNI, SIB/SUIACH IVIABHBIM OOBEKTOM IPOTUBOJENCTBIUS

mist rocygapcrBa. [Ipuoputer B 60pbbe ¢ aHTUMKOHKYPEHT-
HBIMU COTJIAIIEHMSAMY OOBSICHSIETCS TeM, YTO OT JIEATENb-
HOCTY KapTesell moTpebuTenyu HecyT Bblcokue notepu. Co-
IJTaCHO 0030paM IO MCCIIeZOBAHMIO LIeH, CpefiHee 3HaueHMe
Haf0aBKM IIEHOBOTO CrOBOpa HaJ, KOHKYPEHTHOI LIeHOIl CO-
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cTaBAeT 25%, A KapTensd ¢ MeKIYHapOJHBIMU yIaCTHU-
KaMI [OKasaTesb JOCTUT 18%, kapTenn, ob6pasyeMble Ha BHY-
TpeHHeM pbiHKe, — 18% [2, C. 3]. Takum o6pasom, HafOaBKN
CMellieHbl B CTOPOHY 60JIee BBICOKMX 3HaYeHMIi1. XodeTcs OT-
MEeTNTb, YTO B IEPHUOJ pacliBeTa LI€HOBble HalOaBKM Kap-
Teslell IIPEBBIIIAIOT MeViaHHbIe BeIMYMHEI B [IBa pasa. Takum
06pa3oM, HAHOCUTCS CYIIeCTBEHHBIN yiep6d morpebuTernam,
OPYTMM YYaCTHUKOM PBIHKA, TOCYAApCTBY U OOLIECTBY
B L[eJIOM.

PaspuTne mepcrneKTMBHON PHIHOYHON SKOHOMMKM HEBO3-
MO>KHO IIPEeICTaBUTDb 63 KOHKYPEHTHOI 60phObI YIaCTHIKOB
PBIHKOB. MOXKHO yTBep)K[aTh, YTO KOHKYPEHLMs CTala OcC-
HOBOJ/ J/I1 pasBUTH SKOHOMUKI KaK OOJIbIIMHCTBA 3aTIa/IHBIX
CTpaH, TaK ¥ BXXHOI COCTAB/LAIOLIEI 9KOHOMIYECKOTO CTPOsI
B Poccun. Tem He MeHee make pu O3UTUBHOM 3 dekTe KOH-
KypeHLMM JUIA TOCyHapcTBa M OOIIecTBa, 1A KOHKYpPMPY-
OVX CyObeKTOB MOAB/IAIOTCA IPEIATCTBIA LA IOy deH A
6orlee BBITOIHBIX YC/IOBMIL IIPOM3BOJCTBA, @ TAK)XKe COBITA TO-
BapOB, PA3IMYHBIX YCIYT ¥ MOMYYEHNUSA BBICOKUX IPUObIIEL.
[TosToMy B KOHKYPEHTHOII 60pbbe MMEIT MeCTO ObITh pas-
JINYHBIe Hefo6pocoBecTHble (OPMBI KOHKYPEHIUI, TaKue
KaK KapTe/b, B pe3y/bTaTe KOTOPOTO IIPOMCXOAMUT MOHOIIO-
NU3aLyA TOBApHOrO phIHKA. KapTenusaiys oOrpaHMYMBaeT
9KOHOMMYECKYI0 CBOOOAbI YIACTHUKOB PBIHKA, 3aT€M 1 9KO-
HOMIYECKOTO pasBUTUA rocymapcta. Kpome Toro, ato 3a-
TparuBaeT BCe 3HAUMMBIe Cephl IeATeNbHOCTY TOCYapCTBa,
TaKMe KakK IPOM3BOACTBO IIPOAYKTOB MUTAHMSA, 3APABOOXpa-
HeHMe, CTPOUTENbCTBO, chepa TPAHCIIOPTHBIX YCIYT 1 IIepe-
BO3OK, pacIpefe/ieHys 00bIuM BOGHBIX 11 6110IOrMYECKIX pe-
CypCOB.

YTBep)KJeHNe O TOM, YTO JENCTBUA YYaCTHUKOB Kap-
TETILHOTO COIVIALIIEHVS B YKAa3aHHBIX BbIle cepax MpersT-
CTBYIOT HOPMA/IbHOMY PasBUTUIO U (YHKIVIOHMPOBAHUIO
BCell 9KOHOMMKM Poccuim, OCYIIeCTBIEHMIO KOHCTUTYLM-
OHHBIX IIpaB, IHO3BOJIAET CHEIAaTb BBIBOJ O HAapyILICHUN
9KOHOMMYECKOI 0e30MacHOCTY CTPaHbl HESATENIbHOCTHIO
Kapreseil. Beb 1o, 9KOHOMMYECKOT 6€30IaCHOCTBIO IPU-
HATO NOHMMATh COCTOSIHME SKOHOMUYECKOJ CUCTeMBI, KO-
TOpO€ MO3BOJISAET Pa3BUBATHCS 3G (EKTUBHO U JUHAMIIHO,
a TakKe pellaTh COLMajbHble 3ajjadi, COCTOSHUE B KO-
TOPOM TOCYHapCTBO JMMeeT BO3MOXKHOCTb BBIPa0aTbIBaTb
U TIPOBOAUTH B )KVM3Hb HE3aBUCUMYIO 9KOHOMUYECKYIO II0-
muTHKy [8].

[Tpu stom 6oppba ¢ KapTesIMM OTHOCUTCS K Hambosee
Ipo6IeMHBIM 00/IaCTSM aHTUMOHOIIONIBHOTO PETy/INPOBaHMA.
OcCHOBHas CJIOKHOCTb COCTOUT B JOKa3bIBAHNMI HE3aKOHHOTO
CroBOpa IIOCKOIbKY HApYLINTeIM CTAPalTCA He OCTaB/IATH
IPSIMBIX JIOKAa3aTebCTB 3aK/II0ueHNs cormamennsa. OTHOCK-
TEIbHO KOCBEHHBIX JIOKa3aTe/lbCTB COINIACHO CIIOXXVBIICHCH
IpaKTUKe, TaKMe [[OKa3aTe/lbCTBA C OOMBIINM TPYHOM IIpU-
3HAIOTCSI U MICTIONB3YI0TCs cyfamu. Kpome Toro, coBpeMeHHast
9KOHOMMYECKasA TeopysA yKasblBaeT HAa TO, YTO /I KOOP/M-
HAIMM LIeH ¥ APYTUX YCIOBMIL CHLEIOK MEXIY KOMIIaHMAMIM
UM He HY)XHO BCTYIaTh B COI/IAIIEH laXKe TallHO — JOCTa-
TOYHO B3aMIMHOTO ITOHVMMAHUS TeX BBIUTPBILIET, KOTOPbIE I10-
JIy4aT y4acTHMKM PBIHKA, OTKA3aBIINCh OT KOHKYpPEHLIUN

MeXIy coboil. B ycnmoBusax momo6HOro MoMYanMBOrO Cro-
BOpPa KOOPAMHALIMY JeATEIbHOCTY MEXY KOMIIAaHMAMU CTa-
HOBMITCS HEJJOKa3yeMOll 110 OIIpefie/leHNI0 — IIOCKONbKY JOKa-
3BIBaTh, I10 CYLIeCTBY, Heuero [7, C.235].

ITpoTnBoONpaBHasA OeATENIbHOCTb IIOTHOCTBIO OJIOKMpYeT
KOHKYPEHIMIO B pa3IMYHbBIX OTPACIAX SKOHOMUKY, IPUBOAUT
K 3aTPyJHEHMIO PbIHOYHOI CAaMOPETYNALMY, CHUKAET €€ TIpu-
BJIEKATEbHOCTD [ MHBECTULMI, TOPMOXKEHNIO HAyYHO-TeX-
HIYECKOTO Iporpecca, YCKopseT IPOoIlecC paspacTaHMs Kop-
pyILuy, BedeT 3a COO0I yBeIIeHe HepaBeHCTBA JOXO0B
Hace/lleHNUsA, ¥ B pe3ynbTaTe NPUBOAUT K CTaTHAIIMM 9KOHO-
MMKM, CHVUDKEHMIO TEMIIOB Pa3BUTHUA TOCYapCTBa, HOAPhIBaeT
IoBepie 001IecTBa K OCHOBAM PBIHKA.

ITponecc xaprenusanyy HalMOHA/IbHO 9KOHOMMKM B Ha-
CTosilljee BpeMs NMeeT OrPOMHbIE MACIITAObI, €T0 YCUIEHHOE
IIPOHMKHOBEHME BO BCe C(epbl SKOHOMUYECKON [eATeNlb-
HOCTM TIPEfICTaB/IAET CEPbE3HYI0 YIpo3y JUIA JajabHENIIero
colManbHO-3KOHOMMYecKoro passutus Poccuiickoit Depe-
palyy M ee HAIMOHATbHOI 5KOHOMMYECKOI 6e30MacHOCTI.
O1eHKa COBpeMEHHOII COIMaTbHO-3KOHOMMIYECKOI CUTYaIN
B Poccuu mokaseiBaeT, 4TO HMpakTU4ecKu Bce cepsl HAPOX-
HOTO XO3SIICTBA Y>Ke IIOPa)KeHbl «KapTeJIbHbIM BUPYCOM» [4,
c. 59-60].

AHanu3 [aHHBIX 0(UIIMATbHON CTATUCTUKY IOATBEPXKAaeT
Cepbe3HOCTb CUTYallUM B 3KOHOMMKe Poccum B yacTu nmporu-
BOIIPaBHOII JleATeIbHOCTH KaprTenell. Tak, Hampumep, B 2019 1.
6bUI0 BO3OYXZIeHO 944 fiena 00 aHTMKOHKYPEHTHBIX COIVIa-
meHyAx, 320 men mo IpM3HAKaM HapylleHMs cTatbu 16 3a-
KOHa O 3al/IT€ KOHKYPEHLJM, a TAK)Ke IIPUHATO 292 peleHns
1o GaKTy 3aKTIOYeHNA COITIAIIeHNUIT ¢ OpraHaMy BlacTu [5],
u 4315 fen 06 aIMMHUCTPATUBHBIX IIPaBOHAPYIIEHMAX, Kaca-
IOLIVXCsA HApYIIEHMIT aHTYMMOHOIIOIbHOTO 3aKOHO/aTe/IbCTBa,
II0 pe3y/IbTaTaM PacCMOTPEHNS KOTOPBIX HAJIOXKEHO MTpados
Ha 114676, ToIC. pyOneit [6].

BaxHo 00paTuTbh BHVMAaHME, YTO COBEpIICHCTBOBAHUE
HOPMAaTMBHOJ IIpaBOBOil 0a3bl B YacTM 3allUTBl U pas-
BUTUSA KOHKypeHIUM B Poccum ocyujecTigercsa IIOCTO-
SHHO Ha ITPOTSKEHUM HeCKONMbKMX JieT. Tak, B koHle 2015 I.
IPUHAT YETBEPTHINl «aHTMMOHOIIONbHBI MaKeT», KOTOPBIi
6611 pa3paboTaH B cOOTBETCTBUM C peKomeHpanysivun ODCP
U HaIlpaB/IeH Ha IOBblIeHNe 3G GeKTUBHOCTI B pabore, CBA-
3aHHONM C TIpefyNpexJeHNeM M IpecedeHueM IIpaBOHapy-
IIEHWI UM IPeCTYIUIEHWIi, OrPaHMYMBAIOIIMX KOHKYPEHIMIO
U OTBETCTBEHHOCTM 3a TaKue IPOTMBOIpaBHbIE JIeJICTBUA,
a KpoMe TOrO ¥ Ha COKpallleHMe afMUHUCTPATUBHBIX Oa-
pbepoB s X03sicTByIMX cybbexToB. Kpome toro, Tocy-
TNAPCTBEHHOM JyMOJ IIPMHAT TaK Ha3bIBAEMBIN «aHTUKDPMU-
3JICHBIII 3aKOH», HAIIPABJIEHHBINl Ha CHIDKEHME YCUIEHHOTO
aHTVMMOHOIIONIBHOTO KOHTPO/SA M COKpallleHue KOMU4ecTBa
OCHOBAHIIA, 10 KOTOPBIM Y aHTVMOHOIIONIbHBIX OPTaHOB €CTh
IpPaBO /IS OCYIIECTBIEHNsI BHEIIAHOBBIX MPOBEPOK COOIIO-
feHus1 TpeOGOBAHMIT AHTMMOHOIIONIBHOTO 3aKOHOJATENTbCTBA
B OTHOIICHMU CYODBEKTOB MAaJIOr0 IIpeflIpMHUMATE/NIbCTBA
6e3 coracoBaHyA C HafI30PHBIM OPIaHOM.

Mepbl npepnpuHMMaeMble B YacTU PasBUTUA KOHKY-
peHTHOII cpeibl B Poccuy, NpuHOCAT HONOXUTENbHbIE pe-
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3ynbTaThl. Tak, B aHAIMTUYECKOM [OKnafle BcemmpHoro
6aHka «Begmenne 6msneca B 2019 r». B peiitunre 190 ctpan
MMpa IO IIOKAas3aTelio CO3JaHNs ONaronpusTHBIX YCIOBUIL
14 BemeHus 6msHeca Poccus sansnma 28-e MecTO M IOJHA-
JIachb 110 CPaBHEHMIO C IIPeIbIAYIIM TOfOM Ha 3 mo3unuu [3].
B peritunre rmo6anbHON KOHKYPEHTOCIOCOOHOCTH, HopMMu-
pyeMOM aHanUTUYECKOi rpynnoii BcemupHOro skoHommye-
ckoro dopyma, 2019 1. Poccust coxpannna 43-e mecto us 141
ctpanbl [1]. Tem He MeHee MacIITabbl KapTENTbHBIX CTOBOPOB
BO BCEX OTPAC/IAX JIeATENIbHOCTH POCCUIICKOTO TOCYHApCTBa
TOBOPAT O HEOOXOAMMOCTM IPOJO/DKEHMs paboThl IO pas-
BUTHUIO KOHKYpeHIUu B Poccum, coOBepIIeHCTBOBAHNMIO aHTH-
MOHOIIOJIbHOTO 3aKOHOAATeNbCTBa. OHAKO, €XKETOJHO MUHU-
CTepCTBa, BeJOMCTBA, PETMOHANIbHbIE BIACTH, OOII[eCTBEHHbIE
OpraHM3aluy ¥ aHA/IUTUYECKME IJEHTPbl BHOCAT CBOM IIpef-
noxxeranst B PAC Poccunm 1o coBepIeHCTBOBAHNMIO aHTYMOHO-
MIOJIbHOTO 3aKOHOZJATENbCTBA, a TAKXKe IT0 PasBUTMIO KOHKY-
peHTHoI1 cpenbl B Poccum.

JInreparypa:

Taxum 06pasom, MOXHO CH/IaTh BBIBOJ O TOM, YTO B Ha-
cTosiijee BpeMs MAcCIUTAbbl KapTelMM3aluy SKOHOMUKI
B Poccun m ycmmeHHOoe paspacTaHye FAaHHOTO IIPaBOHApY-
LIeHNA B IIOCHEJHME TONbI TPeOYIOT NPUHATUA pAfA Mep
CO CTOPOHBI TOCYApPCTBA U OOIECTBA /I CBOEBPEMEHHOTO
HPOTVBOJEICTBUSA [JAHHOMY HEraTMBHOMY sBieHnio. Kom-
IJIeKC Mep IO HPOTUBONEHCTBUIO KAPTEIAM FODKEH YUMTHI-
BAaThb HAKOIMBIIMECA 3a PsAf €T CHCTEMHBbIe Ipo6reMsl, 06-
HIUPHYIO CYHeOHYI0 MPAKTUKY, CIOXHOCTU U CHELUUKY
BBIAB/ICHNA U JIOKAa3bIBaHUA KapTelbHBIX CTOBOPOB, HPMHIU-
MaTb BO BHMMaHIe OTPOMHBIII MIPOBOII OIIBIT OOPBOBI € Kap-
TE/IMU U BK/IIOYATh Pas3nMYHble MEPOIPUATIA OpraHU3aI-
OHHOTO, aIMUHUCTPATUBHOTO, IPAaBOBOTO, S3KOHOMMYECKOTO,
METOJOIOTMIECKOTO I METOMIIECKOro XapakTepa. Bce mposo-
IVIMble MEPOIPYATH HO/DKHBI ObITh HAIIPABIIEHBI HE TONBKO
Ha BbBIABJIEHNE KapTE/IbHBIX CrOBOPOB, HO J Ha IpefyIpe-
XKAeHne, TPOGUIAKTUKY TaKO} IIPOTUBOIPABHON MeATelb-
HOCTIL.
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OTeyeCTBEHHbIN U MUPOBOW OMNbIT YNPABJIEHUA NEPCOHANIOM
00pa3oBaTeNbHOro yupexaeHus

BopoHkuHa Banepusa BnagumnupoBHa, cTygeHT
YensabuHCKUi rocyAapCTBeHHbI YHUBEPCUTET

B danmoti cmamve paccmampusaemcs 3apy0excHoiii Onvirm ynpasneHus nepcoHanom 00pazosamenvHozo yupexoeHus, npoamHa-
nusuposan onvim maxux cmpan, xax CIIA, Anonus, Benukobpumarus.
Kniouesvie cnosa: xadposviii meHeO#MeHm, ynpasneHue nepcoHanom, o6pazoseamenvHoe yupexoeHue, nosvluieHue K6anugu-

Kayuu, compyoHux, KopnopamusHoe obyuerue.

This article examines the foreign experience of personnel management in educational institutions, analyzes the experience of coun-

tries such as the United States, Japan, and the United Kingdom.

Keywords: personnel management, personnel management, educational institution, professional development, employee, corpo-

rate training.

BbICOKI/Ie TEMIIBl PAa3BUTUSA PBIHOYHOI SKOHOMMKMU ¥ BO3-
pociiasi KOHKYPEHIMs BBIHY>KHAIOT COBPeMeHHbIe 0Opa-
30BaTe/IbHbIE YUPEXKAEHUS VAEIATh IIPUCTATbHOE BHUMAHIE
IIOAITOTOBKE I IOBBIICHNIO KBaMuKanymm Kajgpos. Pas-
BUTHE V1 OOy4YeHNe IIepCOHaIa ABJIAETCA BaKHeIIIIel U3 cTpa-
Term4eckx (QYHKUMII YIpaBaeHNs I[epCOHAIOM, KOTopas
HalpaB/ieHa Ha (OPMMPOBaHME BBICOKOTO YPOBHA Kafipo-
BOTO MOTEHIIMAJIA YYPEK/IEHNUS B CBEeTe CYLIECTBYIOMNX 1 6y-
AyLWNX BHYTPEHHNUX ¥ BHEIIHMX M3MeHeHMit. Pa3Butue mpo-
(eccroHaTbHBIX HaBBIKOB M INYHOCTHBIX Ka4eCTB IIepPCOHAIa
SBJIACTCS OJHMM M3 BaKHEMIINX YC/IOBUI HOBBIIICHNA Y HOJ-
Iep>XKaHusA KOHKYPEHTOCIIOCOOHOCTM 06pa3oBaTeNbHOTO Y-
PEXJIeHNus, Coco6CTByeT POCTY HAaBBIKOB ¥ YMEHMIl IIepco-
Ha/la, HeOOXOAMMbIX Ha BHEILIIHEM PBbIHKe TPyAa. B obmecTtse
npodeccroHabl, CTpeMAIINeCcs ITOCTOSHHO IOBBILIATH CBOIO
KBa/M(PUKAIMIO, ABJIAIOTCA MacTepaMi HOBBIX TEXHOJIOTUI
Y METOJIOB VX UCIIOIb30BaHMs1 (paboTHMKY HOBOTO Tnma). Of-
HAaKO COBPeMEeHHBIEe MCCIeOBaHMs TIOKAa3bIBAIOT, YTO 3HAHUI
Y HaBBIKOB, KOTOPBIMU OONIAJAl0T BBINYCKHUKM BY30B, BCe
elle HelOCTATOYHO J/Is YCIEIIHOJ pabOoThbl B OpraHU3aLNy
Ha CErONHAIIHMI [eHb. B cBA3M ¢ 3TMM opraHmsanum, Io-
MIMO TIPO(eCCHOHATBPHOTO MO00pa IEePCOHAA, HYXXAAI0TCS
B XOPOIIO BBICTPOCHHON NpOodeccroHaNnbHON cucteMe 00y-
YeHMs HpPefIpUATIIL, CIIOCOOCTBYIOMIE IOATOTOBKE KOMIIe-
TEHTHBIX ¥ OPUEHTUPOBAHHBIX Ha YCIIEX COTPYIHNKOB.

BesycnoBHO, BbIOOp MeTOHOB OOydeHMs IlepCOHaMa Ha-
OpSIMYI0 3aBUCUT OT CTPATeTMUECKUX Ilefell M 3ajad, Mo-
CTaBJIEHHBIX Ilepefl KOMIIaHMel. Ba)KHbI Takme KpUTEPWI,
Kak OIofpKeT OOydeHMs], CPOKM Pa3pabOTKM M pean3ariun
y4eOHBIX IpOrpaMM, KBaaudukarysa npodeccopcko-mpemno-
JaBaTe/NbCKOTO COCTAaBa, OPraHM3AIMOHHAA CTPYKTypa KOM-
HaHUM U YMCTIEHHOCTD COTPYAHMKOB. 1o olleHKaM 9KCIepToB,
OromKeT Ha 0OyYeHNUe IepCOHaNIa MOXKeT COCTABILATh 10 10%
or ¢oHpa OmWIATB TPyAA. DTOT BUJ MHBECTULMII CIIOCO6-
CTBYeT, KaK CJIe[iCTBUE, IIOBBILICHNIO KayecTBa IPefOCTaBILA-
eMBIX 00pa3oBaTe/IbHBIX yCrIyr [3].

[TosToMy 7oy ABIAITCA ONHUM M3 BXKHENIINX pe-
CypcOB 060it OpraHU3ayUN B CUTY TOTO, YTO 6e3 OJHOTO ue-

JIOBEKa HEBO3MO)KHO OCYIIECTBIIATD JIEATEIbHOCTD B JII060I
cdepe, yenmoBedeckuii moTeHIan 6esrpaHNdeH, a IPyTHe pe-
cypcbl orpaHmdeHsl. [10aToMy cTparerusi yIpaBlIeHMs de-
JIOBEYECKMMM PecypcaMy ABJAETCA Ba)KHENMIIENH COCTaB-
IOl oOIell CUCTeMbl yIpaBJIeHNs, ONpefe/AloNeil ee
9KOHOMMYECKNUIT yCIIeX BO BPEMEHHBIX, [IPOV3BOJCTBEHHBIX
U CTpaTermyeckuMx acreKkTax (PyHKIMOHMPOBAHNUA OpTaHMU-
3aIVIL.

CrpaTerust yIpaBjeHMs] 4YelOBEYeCKUMM pecypcaMm oc-
HOBBIBAETCSI HA €MMHOII CUCTEME YIIPAB/IEHNS OPraHM3aLVel,
a TAaK)Ke HAa MHTErPMPOBAHHONM M B3aMIMOCBA3AHHO CUCTEME
JIMYHOCTHBIX XaPAKTEPUCTUK PAOOTHMKOB, BHELUIHMX U BHY-
TPEHHUX YC/IOBUIl TPy/ia ¥ OPTaHM3AIMOHHBIX JEICTBUIL, He-
06x0mUMBbIX 17151 9P PeKTUBHOTO QYHKIMOHNPOBAHNS 1 yCTa-
HOBJIEHMsI ~COLIMA/IbHON OTBETCTBEHHOCTV OPTaHM3AIVIL
ITo cyTn, cTpaTerust yupasaeHNst 9eJI0BEIECKIMI PECYPCaMu
OpraHN3aLuy IPeNCTaB/IsieT c0060il COBOKYIHOCTb OPTaHMN-
3aIIOHHO-9KOHOMIYECKMX MEpPOIPUSITUIL, HAIPaBIeHHBIX
Ha ONTHManbHOe (GOPMMPOBAHUE TPYLOBOrO KOJIEKTUBA,
IIOJIHOE JICTIOIb30BAHME €r0 TPYAOBOTO ¥ TBOPYECKOTO IIO-
TEeHIIMaa B IIPOM3BOJCTBEHHOM IIpoLiecce [l obecredeHns
pocTa IIPOM3BOANUTENIBHOCTY M KAdecTBA TPY/AA, YAOBIETBO-
peHMsI MaTepuajIbHBIX ¥ HPABCTBEHHBIX IIOTpeGHOCTEN nmd-
Hoctu [1].

Jlonroe BpeMs yIpaB/IeHYECKWil OIbIT 3allafiHbIX CTPaH
UTHOPMPOBAJICA KaK POCCUIICKMMMU TeOPETUKaMM, TaK U IIPo-
¢deccnonanamn. OFHAKO CTA/MO 5CHO, YTO OECHPUCTPACTHOE
OTHOIIIEHNE K OIBITY STUX CTPAH U Hepefada MX MPaKTUKU
PYKOBOJCTBY POCCHIICKMX OOpa3oBATENbHBIX YUPEeXK/EHIIT
MOTYT C/ie/llaTh MeXaHM3M yIpaBjieHus 6omee IMOKUM U BOC-
OPUMMYUBBIM K JHOOBIM MHHOBAlMsAM, STU MHHOBAIUN
B OOJIbIIIelT CTENeHN CIIOCOOCTBYIOT PAIIVIOHAIBHOMY MCIIOND-
30BAaHMIO TBOPYECKOTO IIOTEHIMANa COTPYJHMKOB YUPeX-
[IeHUsL.

KpusucHble siBleHNUsI B CHUCTEMe YIIPAB/IEHVs, KaK B Op-
raHM3aIMsAX MUPOBOrO coobiiecTBa, Tak u B Poccun, moby-
[VIN YYeHBIX-YIIPaBJ/IEHIIEB MCKAaTh HOBBIE METOJbI COBEp-
IIEHCTBOBAHMA YIpaB/eHMs, KOTOPble IMOMOIYT YCTPAHUTb



150 | 3KoHOMMKa 1 ynpaBneHue

«Monopoin yuénbin» « N2 25 (315) « WioHb 2020 .

CTepeOTHUIIbl B YIPABICHNU U MBIIUICHNN, @ TaKXe paspado-
TaTh HOBbIe KOHIIENITya/IbHble TOAX0Abl. OTMETIM, YTO HOBbIE
HOAXOMbI K YIIPAB/IEHNUIO 32 PyOe)XXOM He Cpasy iy MOIOKNU-
Te/IbHbIE Pe3Y/IbTAThL. DTO OBIIO CBSI3AHO C TEM, YTO 3aIIa/[HbIe
VMHCTUTYTHl M3HAYa/JIbHO MEXAaHMYECKVM KOIMPOBAIY OIIBIT
opyrux crpad (B wactHocty, SInmonmm u CIIA), He mpoms-
BOJIsI, YTOOBI MICITONBb30BATb 3TOT OIIBIT, yCOBEPIIEHCTBOBAHMIT
B CBOEJI CHCTeMe YIIpaBJIeHMA, ONpefe/naeMbIX COIMaNIbHO-3-
KOHOMUYECKUMM, OPraHM3aLMOHHBIMM U 9THOIICUXOJIOTHYe-
CKUIMM OCOOEHHOCTSIMM CTPaH.

B rakmx crpanax, kak CIIIA, Bennkobpuranus, ®panius
u SIIOHMA, HaKOIIIEH 3HAUMTeIbHBII OIIBIT BHEJ[PEHNA KOPIIO-
PaTUBHOTrO 00y4eHMs B y4eOHBIX 3aBefieHuax [2].

ITostomy Coenunennsble llITaThl 1o IpaBy MOXKHO Ha-
3BaTh POAMHON KOPHOPATMBHOTO OOY4YeHUsI B TOM BUJE,
B KaKOM Mbl IIPUBBIK/IN BHUMETb €r0 B COBPEMEHHBIX 3a-
majHbIX KoMmaHuAx. KopmoparusHoe o6ydenue B CIIA
OPMEHTNPOBAHO Ha IIOCTOAHHOE Pa3BUTUE BBIITYCKHIKOB
By30B U, B IIePBYI0 OuYepefib, MeHe[KepoB. BepoATHOCTD
IPOXOXKIEHNsT OOydYeHNUsI II0 KOPIIOPATUBHBIM y4eOHBIM
nporpaMmmaM Ha 50% BpIle I COTPYAHMKOB C BBICIIVM
obpasoBanmeM. TeMm He MeHee, MIAHCHI IPOIITU BHYTPEHHEE
obydeHne y pyKOBOJUTENIEI ¢ MATUCTEPCKUMIM WV JOKTOP-
CKUMI CTEIIeHsMM B 1Ba pasa Bblllle, YeM y obJiafjaTesneil cTe-
neHu OakamaBpa. AMEPMKAHIBI CUUTAIOT, YTO HeOONIbIION
KBaM(UIVPOBAHHBIN MEHEIXKMEHT — 3TO K/II0Y K IIOBBI-
HIeHNIO IpUObUIbHOCTY KoMmaHuyu. OZHAKO MpaKTHKA IIn-
POKO pacIpoCTpaHeHa, KOIfjla OpPraHM3alNi, He MMeIoliye
COOCTBEHHBIX KOPIIOPAaTUBHBIX CUCTeM O00ydeHMs, oObe-
OVHSIOTCSA M CO3JAI0T MeXX(UpMeHHble y4eOHble LIeHTPBI
IJIs1 BHYTPEHHEro oOyueHMsA COTPYSHMKOB. Takoil IOpXof
6eccriopHO 9 PeKTUBeH, TaK KaK M03BOMAET COTPYAHUKAM
00pa3oBaTe/IbHbIX YUPEKIEHNIT OOMEHUBATHCS OMBITOM
M pacCMaTpUBaTb pasJM4YHble CIyday, IPUMEHNMbIe
Ha IpaKTMKe, a TaKKe MMHJMMU3MPOBATb 3aTpaTbl Ha 00y-
4yeHue 6e3 oTepy KauecTsa.

B oTnmume OT ATMOHCKUX U HEMEIKUX Y4eOHbIX 3aBefieHNI
B CIITA o6y4eHMe IepcoHaa He pacCMaTPUBAETCsA KaK YacTb
KOHKYPEeHTHOII cTpaTeruy opraamsanuy. CyMma IMOfyIeBbIX
©XETOf{HBIX PACXOIOB Ha KoproparusHoe obydenne B CIIIA
BIBOe OOJIbllle, YeM, HAaIlpUMep, B HeMeLKMX OpraHM3aliix,
a Ha o0y4YeHue TPYHZOBOroO IepCOHaNa — MeHee 4eM B 17 pas.
[IpaBuTENBCTBO yCTaHABIMBAET IMOKYIO TIOIUTHUKY M CTpare-
TMYecKye PeKOMEHJIalMM [/IA TOANEPKKM PasBUTHUA IIepco-
HaJIa, HO He yYacTBYeT B yIIPAaBJIeHNM CTpaTeryell yIpaBIeH s
3HAaHMAMHU IIePCOHAMA. BaKHO OTMETHTH, UYTO B HACTOsAIIEe
Bpemsa B CIIIA ckmajpiBaeTcA MpakTWKa MPYMEHEHNUsA Ipo-
eKTHOTO TI0AX0fja K KOpIopaTuBHOMY oOpa3oBaHumio. To ecTb
CO3[jaHNe CMENIaHHOTO BbIOOPA KOPIOPATUBHBIX YHUBEP-
CUTETOB Ha OCHOBE B3aMMOJeiiCTBUA OusHeca M o6paso-
Bauus [7].

BpuraHckue ydeOHble 3aBefeHMsI IMPERIOYNTAOT OO0Y-
4aTb M Pa3BMBATb CBOMX COTPYSHMKOB Ha pabodeM MecTe,
TaK KaK BHelllHee oOydyeHue MHOrza mpobnemarnyHo. Ilo-
9TOMY MeHeJKepbl JO/DKHBI CMUPUTBCA C TeM, YTO paboT-

HMKM OTCYTCTBYIOT Ha CBOEM pabodeM MecTe, U INIAHNPOBATh
cBOe CBOOOIHOE BpeMs B COOTBETCTBUY C YIeOHBIM IIAHOM.
Yro emje Gomee BaKHO, BHelIHee OOydYeHNE COTPYSHMKOB
B 3TOI CTpaHe cumMTaeTcs foporocroAamyM. CyliecTBeHHbIM
HE[JOCTATKOM SIB/ISIETCS TO, YTO 3HAHMS, [IOJIyYeHHbIE B XOfie
BHEIIHETO y4e0HOT0 Kypca, 3a4acTyi0 He COOTBETCTBYIOT Cy-
H[eCTBYIOMIMM CTaHAAPTaM U TPeOOBAHNAM, YCTAaHOBICHHBIM
opranmsanueil. IIpakTrka oOydeHus Ha pabodeM MecTe
B OPUTAHCKVX YUeOHBIX 3aBefIeHISX SB/IACTCS ONHUM U3 Hau-
6o7ee 3G GEKTUBHBIX M 9KOHOMMYECKN BBITOIHBIX CIIOCOO0B
HOBBILIEHNsT KBanuduKkanyy mnepconana. Cpefu pasindHbIX
HOIY/ISIPHBIX METOROB O00ydeHMsi eCTh [Ba Hamboree 9KO-
HOMMYECKU 3(PQPEKTUBHBIX U XOPOIIO 3apeKOMEeH/IOBABIINX
cebs: mepeqoBast MpakTuka (0OMeH 3HAHMAMM) M HACTABHU-
yecTBO. HecMOTpst Ha 9KOHOMUYHOCTb OPUTAHCKUX OpPTraHMU-
3anuit, GakTUIecKye pacxXofbl Ha BHYTpudupMeHHOE 00Y-
YeHIe COCTAB/ISAIT 3% OT 06mmiel CToMMOCTM 3apaboTHOI
IUIaThl, YTO Ha 2,7% 6orblile, YeM B KPYIHENIINX OpraHu3a-
muax Poccun [8].

B fmonun, B cBOIO Ovepenb, LIMPOKO PACHPOCTPAHEHO
BHyTpeHHee of0ydueHne Kak Hambornee appeKTUBHBIN 1 KO-
HOMWYHBIII CIIOCOO TOBBIIIEHNMsT KBaM(DUKAIMY TIEPCOHAA.
Ero ocHOBOIT sIB/IsSI€TCS MPAKTHMKA HaliMa Ha paboTy IOXI3-
HEHHO, 00ydJeHNe Ha paboyeM MecTe, TEKYIeCTb KafipoB, IIpe-
MMaIbHas 3apIlyIaTa 3a BHICAYTY JIeT, Py Tal[IOHHasA CUCTeMa.
O6pasoBaTenbHble YUPEKAEHUs HAOMPAIOT BBIMYCKHNIKOB
BBICIINX Y4eOHBIX 3aBefleHUIT, MOJIOfble COTPYSHMUKM IIPO-
XO#sAT o0y4eHue B paMKax OPraHM3aLMM 1 OCTAIOTCS HA pa-
6ote Gonpinyio 4acTh cBoeil xu3Hu. CyljecTByeT HMpaKTUKa
[epeMelleHNs] COTPYHNKOB KaXk/ble 2-3 Tofja 0 TOPU30H-
TaJIbHON U BePTMKAIBHOI IKale Kapbepbl (poTanus mep-
COoHasna), 4acTo 6e3 cormacus CaMoOro COTpyAHMKa. Takoit
HOJXOf, TO3BOJISIET COTPYAHMKY PACIIUPUTD JleTa/IbHOE TIPef-
CTaBjieHMe O Imporecce obydeHust. I[IOfIMHEHHBIM JOBOIBHO
CTIOKHO OOMaHYTb PYKOBOJUTES C TAKUM 3HAHMEM JeTasIeit
pabodero mporecca, ¥ )X TOYHO TaKas OLleHKa CIOCOOCTBYeT
CHIDKEHUIO BEPOSATHOCTM MPUHATUA HempodecCHOHaTbHBIX
pemennit. Kpome Toro, smoHckass MofeIb KOPHOPaTUBHOTO
00yueHMsT BK/IIOYaeT B cebs1 06ydeH1e BHe paboThl. Bpicoko-
PasBUTHINT MHCTUTYT HACTABHMYECTBA, OCHOBAHHBIL HAa yBa-
JKEHUM W PEIyTALMM COTPYAHMKOB (YAaCTO IPEFBIAYIIEro
[IOKOJIEHVsT), @ He Ha IPO¢eCCHOHANbHBIX MOKA3aTe/siX Co-
TPYAHUKOB (B oT/IM4Me OT Benukobpuranum).

Takum 06pa3oM, aHA/IN3 COBPEMEHHBIX ACHEKTOB YIIPaB-
JIeHUSI 4eIOBEYeCKVMMIM pecypcaMu 1 MeTOHOB (GopMupo-
BaHMs OPTaHM3AUVOHHBIX CTPYKTYP MOXKET CBIUETENIb-
CTBOBATb O TOM, YTO B COBPEMEHHOJ HAayKe M IIPaKTHKe
YIIpaBJIeHVsI IPOMCXOAUT HEIPEPhIBHBIN IIPOILIECC COBEPIIEH-
CTBOBaHNA, OOHOBJIEHVIS VI TIOUCKA HOBBIX ITOIXO/IOB, METO/IOB
U ufaelt B 06/acTy yIpaBIeHNUA YeIOBEYECKUMU pecypcamMm
KaK KJIIOUeBBIM J CTPATETMYECKMM PecypcoM 0ob6pasoBaTenb-
HOTO yYpeXieHus1. Boi6op KOHKPeTHOI MO YIpPaBIeHs
3aBICHUT OT CTPATETHIL U KY/IbTYPbI, OPraHU3AL[IOHHOI CPEbL.
Mogenb, KOTOpast yCIlellHO paboTaeT B OffHOI OpraHM3aLNI,
He Bcerga MOXeT ObITb 9(ppeKTUBHOI JJIs APYToil.
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