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Jlocuueckum npooondceHuemM CRoNHCUBUWENCS MeHOCHYUU HA ZPYNNo8oe NpuMeHeHue O0eCnulomHbIX
nemamenvHuix annapamos (PIIJIA) 6 eoeHHbIX yensx asinemcs nepexo0 K maKkmuxe «ocuno2o posy. Taxas
MaKmuKa, 6 Yacmuocmu, npedycmampusaem nepexoo om epynn bIIJIA k 6oesvim netiponnvim cemsim (BHC),
8 KOMOPbIX AHANI020M HEeUpOHA UIU 2PYnnbl HelpoHOo8, Asisemcs omoenvbHbli annapam. [lpu nepexode k
MAKmuKe «OCUHO20 pPOsl» UIU ell AHANIO2UYHBIX Heu30edCHO Gcmaem 60npoc o0 nepedave u obpabomke
suoeourgopmayuu, nonyuaemou xaxcovim uz snemenmos BHC. B oaunoii pabome noxasawo, umo
onmumuzayus npoyecca nepeoadu ungopmayuu Ha yewmp ynpaenenus (LIY) npueooum xk nocmaroske
60MPOCA O CUCIEMAX PACNpPedeNeHHOU mejleMempul, K020a pecucmpamopul Kaxcoozo u3 snemenmod bHC
cobuparom u nepeoarom UHGOPMayuro, OMHOCAWYIOCA TOILKO K ONpedeeHHOMY (Qpasmenmy cnekmpa
npocmparncmeennvix wacmom (CIIY) uzodpasicenus. Aneopummuueckoii 0CHO80U Ol CO30aHUSL CUCEM
pacnpeoeieHHol  meiemMempuy  AGNAI0MCA  CNeKmpyl, NOCMpoeHHble Ha ocHoge noneu [lanya. Hx
npeuMyecmeom AGNAemcs «Yupposouy Xxapaxkmep camux CHeKmpos, m.e. aMHAumyobl CREeKMpAlbHbIX
KOMHOHEHm MO2Ym NPUHUMAMb 3HAYEHUS MOIbKO U3 MO20 JHCe CAMO20 MHOMCeCm8d, Ymo U amniumyovl
UCXOOHO20 CUsHANd HA Kaxcoom maxkme. HmenHo makoil nooxo0 no38oasem ONMuMUUposams nepeoavy
ungopmayuu om BHC k LIV, 6 mom uucne, 3a cuem MuHumMusayuy uH@Gopmayuy, nOCMynaroueti 0m Kaxcoozo
U3 271eMeHmMo8 cemiu.

Knrouesnle cnosa: H6oeguvle HelipoHHble cemu, CHeKmMp NPOCMPAHCIEEHHbIX yacmom, bazuc Yoawa, nois
Tanya, sudeounghopmayus, becnuiomuule remamenpHvle annapamsl, OpMoSoOHAIbHblE OA3UCHI.

Yuwrprucoz yuy annapammapuvin (Y¥A) ackepu maxcammapoa monman Koa0anyObly KalblNMACKAH
YpOiciniy Kucolnobl dcaneacvl « Ocunvii Poily maxkmuxaceina xeuty donvin madwiiadsl. Mynoai maxmuxa,
aman aumganoa, ¥¥A monmapvlHaH HeUpOHHbIY Hemece HEeUpOHOAp MOObIHbIE AHANI02bL JHCeKe annapam
OonvIN MAbLLIAMBIH JcaybiHeepaiK HetipoHowlx dceninepee (AKHK) kourydi kezoeudi. « Ocunviii Potiynemece
02aH yKcac maxkmuxacolna xouty Kezinde, KHIK snemenmmepiniy apkaiicvicol Kabvlioagan Oetite
aknapammsi Oepy dicane eyoey maceneci myvlHOauowl. by scymvicma aknapammsl 6acKapy opmanbleblHa
(bO) 6epy npoyecin oymaiinandvipy KHK snemenmmepiniy apKaiicvlcobinbly mipKeyuliiepi KeCKiHHIH
Kenicmixmix oicuinikmepiniy cnexkmpiniy (K2KC) 6eneini 6ip ¢ppacmenmine Kamolcmol aknapammbl HCUHAN,
Jicibepeen Ke30e Mapamvliean meleMempus dicyieiepi mypanbl CYPAKMulH MYbIHOAYbIHA JKeNemiHi
kepcemineen. Tapamvinean menemempus dicylienepin Kypyouly aneopummoix wueeisi lanya epicmepine
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Heziz0encen cnekmpiepi ooavin madoiiadvl. Onapoviy apmulKubLIbIebL - chekmpiepoin "candwvix” cunamol
boavin mabwLIAObl, AHU CNEKMPIIK KOMNOHEHMMEPOIH AMNIUmMyoacsl ap yukiodezi 6acmankvl CUSHALObIY
amMnaumy0dacsl CUAKMbL HCUbIHHAH 2aHA MaHOepOi Kabvlaoail anradsl. /{an ocel macin aknapammol KHXK-0en
BbO-na 6epyoi oymaiinanovipyza MymKiHOIK Oepedi, COHblY [WIHOe XHCeNiHiy 2P INeMeHMIHeH Kelemin
aknapammsl a3aumy apxulivl.

Tyiiinodi ce3dep: dcayvineepnik HelpOHObIK dcelinep, KeHiCMIKmIiK scuirikmep cnekmpi, Yonu dasuci,
Lanya epicmepi, Oetine axnapam, YUKbIUICbI3 YULY annapammapbel, Opmo2oHaIb0bl bazucmep.

A logical continuation of the current trend towards the group use of unmanned aerial vehicles (UAVSs) for
military purposes is the transition to the tactics of «wasp swarmy. This tactic, in particular, provides for the
transition from UAV groups to combat neural networks (CNN), in which a separate apparatus is an analogue
of a neuron or a group of neurons. When switching to the «wasp swarmy tactics or similar tactics, the question
inevitably arises of the transmission and processing of video information received by each of the CNN
elements. In this paper, it is shown that the optimization of the process of transmitting information to the
control center (CC) leads to the formulation of the question of distributed telemetry systems, when the
recorders of each of the CNN elements collect and transmit information related only to a certain fragment of
the spatial frequency spectrum (SFS) of the image. The algorithmic basis for creating distributed telemetry
systems are spectra built on the basis of Galois fields. Their advantage is the “digital” nature of the spectra
themselves that is the amplitudes of the spectral components can take values only from the same set as the
amplitudes of the original signal at each cycle. It is this approach that makes it possible to optimize the transfer
of information from the CNN to the central control center, including by minimizing information coming from
each of the network elements.

Keywords: combat neural networks, spatial frequency spectrum, Walsh basis, Galois fields, video
information, unmanned aerial vehicles, orthogonal basis.

Kak oTmeuasoch B MHOTOYHCICHHBIX pa0OTaX, MOCBAIICHHBIX aHAJIM3Y XapakTepa OOeBOTrO
NpUMEHEHHs OeCIIIOTHBIX JieTarenbHbiX anmaparoB (BITJIA), B wactHocTH B [1-4], B HacTosIIee
BpEMsI CTAaHOBUTCSl Bce OoJiee BBIpaKEHHOW TEHAEHLIMS Ha TPYINIOBOE HCIOJIb30BAHHE TAKUX HMX
pasHOBUJHOCTEH Kak Oappakupyromue Ooempunackl U T.I. B COOTBETCTBMM C OUYEBUAHBIM
IIPOTHO30M [5], 1aHHasi TEHAEHIUS B UTOTe JOJKHA MPUBECTU K HanboJiee MepCreKTUBHOM TaKTHKe
UX IPYINIIOBOrO UCIOJIb30BaHMs, KOTOPYIO MOXKHO Ha3BaTh «TaKTUKOW OCHHOrO posi». OHa obnanaer
MHOTOYHCJICHHBIMU TPEUMYILIECTBAMH, B YAaCTHOCTH CYLIECTBEHHO CHW)XCHHON YS3BHMMOCTBIO
CUCTEMBbl KakK LeJNOoro (yYHUYTOKEHHE OT/EIbHBIX KOMIIOHEHT HE CKa3bIBAaeTCsl Ha IKUBYUYECTH
CHCTEMBI KaK IIeJIOr0), a TaK)Ke BO3MOXKHOCTBIO CYIIECTBEHHOTO CHHUKEHHSI CTOMMOCTU OTAENbHBIX
KoMIoHeHT. [locnennuii pakTop MO3BOJSET CTaBUTH BOIPOC O pealin3allud OO0EBBIX HEMPOHHBIX
cereit (BHC), B xoTopbix kaxaelii otaenbHbiil BIIJIA urpaer posnb oTaenbHOro HeWpoHa (MU
IpyIIbl HEHPOHOB) ceTu. TaKkTHKa MCHOIb30BAHUS TAKOTO POAA CETH MOKET OPHEHTUPOBATHCS, B
TOM YHCJIE, U Ha UCTOLIeHHE Ooe3anaca NPOTUBHUKA, YTO SBISETCS HATJIATHBIM MTPOSIBJICHUEM Te3uca
0 IIOCTHHIYCTPHAJIbHON BOWHE KaK O BOIHE CTOMMOCTEM [5].

Co3znanune >¢pdextuBHbix BHC 3aBejoMo moTpedyeT He TOJNBKO COBEPIIEHCTBOBAHUS CHCTEM
HCKYCCTBEHHOTO WHTEJUIEKTa, OOECIEeYMBAIOIIUX HMX ABTOHOMHOE (WJIM YaCTUYHO aBTOHOMHOE)
MIPUMEHEHNUE, HO U KauyeCTBEHHBIX M3MEHEHHH B IMOAXO0/ax K pealu3ald CUCTEM TEJIEMETPHH.
JleiicTBuTensHO, Bompoc 00 oomene nnpopmarmeit mexxay BHC u onepaTopom Oyaet cToATh gaxke
NP BBICOKOM CTEMeHW aBTOHOMHOCTH JaedctBud BHC w mpexne Bcero 3TO OTHOCUTCS K
00eCreueHnI0 TeIeMETPUH, B YAaCTHOCTH, K Iepefaue COOTBETCTBYIOIIMX HM300pakeHUH B IIEHTP
ynpasnenus (LY).
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TunoBsle wmeronsl OoeBoro mpumeHeHus BIIJIA mpenmonaraioT KOMIUIEKTAIMIO — HMX
BUJICOKaMepaMy, TiepeaonmMu BuaeonHpopmaruio B LY, rae oneparop npuHUMaeT peuieHue, B
TOM YHCJIe, HA OCHOBAaHHH aHAJIN3a N300 PayKECHHA.

IIpu ycnoBuu, uto ucnosns3yercs BHC, To ects gocratouHo OGonpiioe kosnuuecTBo BIUIA,
00bEIMHEHHBIX B €IMHYIO CUCTEMY, TAKOW IOJXO/ 3aBEJOMO SBISETCS HEIPUEMIIEMBIM, IIOCKOJIBKY
OJIMH OIlepaTop He B COCTOSHUU 00paboTaTh Takoi 00beM HH(pOpMALMU, KPOME TOr0, TAKOH MOAXO0.
3aBeZIoMO OyneT Hea(h(PEeKTUBHBIM, TOCKOIBKY MU300paXkeHus1, KOTOpble Oy1yT NepeaaBaThbes ¢ 3TUX
anmnaparToB, BO MHOTOM COBIIAJAOT.

CrnenoBarenbHO, HEOOXOIUMO CBECTH BCIO BHUICOMH(OPMAIIHIO, MOCTYMAIONIYIO CO OTIENbHBIX
sanemenToB BHC, B enuHyto kaptuny. /JlenaTh 3TO MOXXHO pa3IMYHBIMH CIIOCOOAMH M HaUMEHEE
3¢ GEKTUBHBIN METOJT COCTOUT B COBMELICHUN N300paKEHMI, TOCTYNAOIUX ¢ oTAenbHbIX BITJIA.

Kak mokazano B Hamiel paboTe, Ais pemieHus JaHHOHM 3agauu ropasfo Oonee 3¢(eKTHBHBIM
SIBJISICTCS CTIEKTPAIBHBIA METO/T, KOT/1a KaXK bl 13 aeMeHToB BHC (MHave — Kak bl U3 OTAEIbHBIX
BIIJIA) nepena€r Ha MmyapT YIpaBleHUs TOJIBKO OrPaHMYCHHYIO HH(GOPMALIMIO, CBA3aHHYIO C
OTAENbHBIM (hparMeHTOM crekTpa npocTtpaHcTBeHHbIX dacToT (CIIY) anamusupyemoro
n300pakeHus. Pemaroimym apryMeHTOM B [10J1b3Y HCIIOIb30BAHUS CIIEKTPATIbHBIX METO/10B SIBIISETCS
TOT (haKT, 4TO B 3aBUCUMOCTH OT XapakTepa 6oeBoro ucnoybzoBanust BHC e€ anemeHTsl MOTyT OBITH
pacripeieieHbl B IPOCTPAHCTBE CYry00 HEOAHOPOIHO.

O60cHOBaTh BO3MOXKHOCTb IIEpEaul BUIEON300paKEHUS Yepe3 CIEKTPaIbHOE MPECTABIICHUE,
ocylecTBiasieMoe oTnenbHbIMU 3ieMeHTamMu BHC, mMoxHO Ha ocHoBe kiaccudyeckoro @ypbe-
aHaJIn3a, XOTs TaKOM MMOAXO0/ U HE SIBJISIETCS ONTUMAJIbHBIM, UTO OY/ET SICHO U3 JajbHEHILIEro.

OOpatumMcss K pHUCYHKY |, Ha KOTOPOM CXEMaTH4YeCKM I[I0Ka3aH IMpOLEecC PperucTpanuu
nzo0paxenus npyms bITJIA.

> L

A
ATTTTTTTATTTTATTTNY

Pucynok 1 — K yuery mecronomnoxenus anemenTa BHC npu BelurcieHUM KOMIIOHEHT CIIEKTpa
npoctpancTBeHHbIX yacToT (CITY); 1 — BITJTA, 2 — cextopa 0630pa BITJIA

ByneM HCXOQuTh W3 TPENNOJOKEHHS, YTO HWHTEPEC TNPEACTABISICT BBIACICHHBIN YYacTOK
MOBEPXHOCTHU. PaccMOTpuM BIpaskeHHe /17151 KOMITIEKCHBIX aMmuTy s CITH A (kx, ky), M0JTy4aeMOoro
npu nomomu mpeoOpasoBanusi @Dypbe (MoAu€pKHBaEeM, 4YTO pedb HUAET O CIEKTPaJIbHOM
npeoOpa3oBaHNKM HMHTCHCHBHOCTH H3JIyYCHHS ONTHYECKOro muamasoHa J(x,y), a He o
peoOpa3oBaHNHU AMIUTHTYTHBIX 3HAYCHHUH SJICKTPOMAarHUTHOTO TOJIS, KAK 9TO OOBIYHO HMEET MECTO
B Oyphe-onTuKe).
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A(kx, ky)~ fjooo](x, y) exp (—i(kxx + kyy)) dxdy (1)

2
rae  ky,k, — TIPOCTPAaHCTBEHHBIE YaCTOTBI Ky, = Axy - COOTBETCTBYIOIIME MM
Xy

MIPOCTPAHCTBEHHBIE MIEPUO/IBI.
[Ipn ycnoBuM, YTO PETUCTPATOp CMEUIAeTCS Ha ONpPEJEICHHBI BEKTOp B IUIOCKOCTH,
napajuieapHo# Tiockoctu HabmoaeHuss CITH mpeoOpa3yeTcss B COOTBETCTBUU € (HOPMYIIOH

Ak, ey )~ 10 10t y) exp (ke (x = x0) + thy (¥ = ¥0) ) dixdly 0
WIn
A(kx, ky)~ exp (—i(kxxo + kyyo)) fjoooj(x, V) exp (—i(kxx + kyy)) dxdy 3)

VYpasuaenus (1)—(2) 3anucanbl ¢ TOYHOCTHIO 10 TOCTOSSHHOTO MHOXKHUTEIIS, YTO BIIOJIHE IOITYCTUMO,
TaK Kak OHM HOCST WUIIOCTPAaTUBHBIA XapakTep. A HUMEHHO, OHU moka3biBaloT, 4to CIIY,
MOJTy4aeMble Pa3UYHBIMUA PETUCTPATOPAMH  OTIMYAIOTCS TOJNBKO (Pa30BBIM  MHOXKHTEIEM.
CnenoBarenbHO, BO3HUKAE€T BO3MOXKHOCTb  IOJy4aThb  HUHTETPAIBbHYIO  TEJIEMETPUUYECKYIO
nH(OPMAIINIO, UCTONB3Ys COBOKYMHOCTh bBITJIA, KaXIplii W3 KOTOPBIX PETHCTPUPYET TOJBKO
onpeneneHubiii pparment CITY. Ognako, ncnonb3oBanue CITY, oCHOBaHHOTO Ha MPEIACTABICHUN
PETUCTPUPYEMBIX paclpelesieHnid UHTeHCUBHOCTH B psan Dypbe, obnamaer ompeaereHHbIMU
HEJOCTaTKaMHU M0 CPABHEHMIO CO CIEKTPAaMHU, IOCTPOCHHBIMU HA MCIOJIb30BAHUU PA3JIOKEHUS IO
6azucy Yodmia uian Ipyrum 0asucam, B COCTaB KOTOPBIX BXOSAT KyCOYHO-TIOCTOSIHHBIE (DYHKIIUU.

B niepByto ouepenp, 3T0O CBA3aHO € TEM, YTO COBPEMEHHBIE BUAEOPETUCTPATOPHI, TOCTPOEHHBIE HA
KMOII-TexH070r1H MO3BOJISIOT JOCTATOYHO MIPOCTHIMU CPEACTBAMM PEANM30BBIBATH YIIPABIIsiEMbIE
Macky (TpaHCMapaHThl), YTO MO3BOJIIET aBTOMATHUYECKU I0JIy4aTh MPOCTPAHCTBEHHBIE CIEKTPHI,
MIPUYEM ONTUMAIIBHBIM 3/I€CH SIBJISIETCS MCIOJIb30BaHUE UMEHHO TaKUX 0a3ucoB Kak Oasuc Youuia,
TaK Kak OHM OTBEYAIOT OCHOBHBIM INpHUHIMUIAM LUPPOBOM 0OpabOTKH CHUTHAJOB, MPHUHSTHIX B
HacTosIee BpeMs (Tak, QyHKINHU, COCTaBIAIOMuUe 6a3uc Y ollia, MOTyT IPUHUMATh TOJIBKO OJTHO U3
IBYyX 3HadeHuit — +1 u -1.

OnHako, MPUMEHUTENBHO K Bompocy 00 oOmene wuHdopmauueit mexay BHC u 1Y,
HEMOCPEJCTBEHHOE UCIOJIb30BaHue O6a3nca Youia 00Ja1aeT BIIOJIHE ONPEIeIEHHBIM HEJOCTATKOM.
A UMEHHO, aMIUIUTYyAa CHEKTPAJIbHBIX KOMIIOHEHT, IMOJy4aeMbIX IpU €ro MNpPUMEHEHUH B
TpaJAuLIMOHHON (opMe, MOTYT NMPUHUMATh 3HAYEHMUsS] U3 HAaMHOro 0OoJjee IIHPOKOr0 MHOKECTBA,
HEXEJN UCXOIHBIM CUTHAM, MPe0Opa30BaHHBIN K JUCKPETHOM mIKase (Ol POBAHHBIA CUTHAN).

B nanHo# paboTe moka3zaHo, UTO UMEET CMBICI EPEUTH K MCIIOJIb30BAHUIO JIOTUYECKUX CIIEKTPOB,
B KOTOPBIX aMILIUTY/A CIEKTPaJIbHBIX KOMIOHEHT MOXKET IPUHUMATh 3HAUE€HUS U3 TOTO K€ CaMoro
OTPaHUYEHHOTO JTUCKPETHOTO HAbOopa 3HAUEHUH, YTO U UCXOAHBIN OM(POBAHHBIN CUTHAI.

PaccmoTpuMm BHawane ciydail, Korja MHTepecyromas Hac (YHKIMS (HAmpuMmep, 3aBUCHMOCTh
WHTEHCUBHOCTH HH(PAKPaCHOTO M3IYYECHUS OT MPOCTPAHCTBEHHOW KOOPAWUHATHI) MOMKET OBITh
MIPHUBEJICHA K TPEM JUCKPETHBIM ypoBHsM (-1, 0, 1). PazymeeTcs, peasibHasi HHTEHCUBHOCTh HE MOXKET
MPUHUMATH OTPHUIATENbHBIX 3HAUEHUHN, OJJHAKO MTPU NEPEX0/Ie K TPEXYPOBHEBOM TUCKPETHOM IIKase
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AJIe HyMCpanuu ypOBHGfI MOKHO HCIIOJIbB30BAaTh J'IIOGBIG qucia, B TOM YHUCIIC U YKA3aHHYIO BBIIIC
TPOMUKY.

Jlornueckuii 6asuc YoJiina MOKeT ObITh TOCTPOEH C MCIoIb3oBanueM ot ['anya GF (3). lanHoe
nosie ["aya uMeeT Tpu KOMIIOHEHTHI, OHO MOKET OBITh OMPEIEICHO KaK MHOKECTBO 3JI€MEHTOB G =
GF(3) = (—1,0,1), Ha KOTOPOM 3aJIaHbI CIICAYIOIINE ITPABUIIA CJIOKEHUS U YMHOKEHUS [6].

1+1= -1, (4)
D+ (D=1, (5)
-D+1=14+(-1)=0 (6)
O+a=a+0=a Va€eG (7)

-1 (-1) =1-1=1

-D-1=1-(-1)=(1 (8)
VaeG,a-0 =0 )

To, uTo paccMaTpuBacMO€ MHOYKECTBO JAEHCTBUTEIBHO SIBIISETCS IOJIEM, J10Ka3bIBAETCS MPAMOI
IIPOBEPKOM BBIOJHUMOCTH aKCHOM HOJIs (B CMBICIIE TEOPUU alredp).

HanomHuMm, 4To nosieM sIBIIsSI€TCSI HEIYCTOE MHOXKECTBO C JIBYMsI OMHAPHBIMHU ONEPALMAMU «+)»
(cnoxeHue) U «» (yMHOXKeHHeE), 00paszyroliee KOMMYTaTUBHYIO IPYIILY IO CI0KEHUIO, IIPUYEM BCe
€ro HEHYJEBBbIE 3JEMEHTHl 00pa3yr0T KOMMYTATUBHYIO I'PYIIY [0 YMHOXKEHHUIO U BBIIIOJIHAETCS
CBOMCTBO JUCTPUOYTUBHOCTH [6]

Va,b,c€ G,(a+b)c =a-c+b-cga-(b+c)=a-b+a-c, (10)

Jlig  paccmarpuBaeMoro MHoXkecTBa (G BBIOJIHEHHWE JaHHOTO CBOMCTBAa JI0Ka3bIBAETCS
HEINOCPEACTEHHO, a TO, UTO €r0 HEHYJIEBbIE AJIEMEHTHI 00pa3yIOT IPpyNIy MO YMHOKEHHUIO, CIEAYyeT
HerniocpeacTBeHHO U3 (8). Takum oOpas3om, naHHas rpymnmna G, IpH HajAeleHUU e€ omeparuen
YMHOKEHUS sBjsieTcs noseM. Mcnomnp3ys naHHoe 1mojie MOXKHO HPeUIoKUTh aHaior 0azuca Yodia.

OnpenenuM BEKTOp a uyepe3 €ro KOMIIOHEHTHI, BbIOMpaeMble W3 moyst G B COOTBETCTBUU C
OOBIYHOH 3aMHChIO

a=(ay,ay, ...,a,) (11)

Onpenenum ornepanuio, Mo GopMme SBISIOUIYIOCS aHAJIOTOM CKaJSPHOTO NMPOU3BEIACHUS IBYX
BEKTOPOB JPYT Ha JIpyra, Kak

(a,b) = a;b; + a,b, + -+ + a, b, (12)
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IJIC CJIOKEHHE U YMHOXCHHE TIPOBOJUTCS B COOTBETCTBHH C TipaBuiiamu (4) — (9).

OTiune coCTOUT B TOM, UTO, IIPU HUCIOJIB30BAaHUN IPABUJI CIOKEHHSI U YMHOXKEHUS B CMBICIIE
noJiei ["amya akCHOMBI CKaISIpPHOTO TIPOM3BEICHUS, BOOOIIIE TOBOPS, HE BBIITOIHSIOTCS.

Tak, onepauus (12), npumeHEHHAs K IBYM BEKTOpaM

a=(1,-11,1) (13)
b=(1,1,1,1) (14)

JTaeT 3HAYCHHE HE 2, KaK 9TO UMEET MECTO, €CJIH IMOJ1 3JieMeHTaMu BekTopoB (13) u (14) moHumarorcst
BELICCTBEHHBIE YHCTIA, a

(by=1-1—-1-14+1-1+1-1=1+1=-1 (15)

B mpocrpancrBe BekTopoB Buaa (13) MOXHO, OIHAKO, ONpencIuTh Oasuc {eq, ey, ..., en},
pasJIokKEHHE [0 KOTOPOMY TaKXKe JA€TCs OOIENPUHATON 3aUCHIO

a= dlel + dzez + -+ dnen (16)

r1e d; — KOMIIOHEHTHI BEKTOPAa @ UMEHHO B JAHHOM KOHKPETHOM 0Oa3uce.

OOBIYHO JaHHBIC KOMIIOHCHTBI TPAKTYIOTCA KaK IIPOCKIMHM BCKTOpa A Ha BEKTOP €;, HO
INPUMEHUTEIBHO K PacCMaTpUBAaEMOMY CJIy4YalO JaHHBIC BEIWYMHBI TAKXKE MOTYT INPHHUMATh
3HAYCHHA TOJIBKO U3 TPEXIJICMCHTHOI'O MHOKCCTBA G.

Ecnu st BeIOpanHOTO 0a3uca nMeeT MecTo

Li=j

0,i #j' 17)

(i, e) = {

TO K03 (PpULIMEHTHI B pa3yioxkeHnH (16) A0MyCTHMO TPaKTOBATh KaK JIOTUYECKUH CIIEKTP HE3aBUCHUMO
OT TOro, OINpEAENEH U Ha pPacCMaTpUBAEMOM MHOXECTBE aHAJOI ONEPAallUU CKaJISIPHOTO
IIPOM3BE/ICHNUS B CMBICIIE BBIITOJIHEHUS COOTBETCTBYIOIIUX aKCUOM UJIH HET.

ITponetypa BeIuMcIeHUS KOA(PPHUIMEHTOB d; 1aeTcsl 3alMChI0, TAK)Ke COBIMajarolei no ¢popme ¢
oreparei cKajJsipHOro Mpou3BeIeHUs

(e, a) = 4 (18)

IIpUYEM BCE BEJIMYUHBI (; TAK)Ke MPUHUMAIOT 3HaUeHus, paBHble -1, 0 win 1.

Jl1st BaXKHOTO 4aCTHOTO Ciydas, KOrjia BEeKTOp, 3aJaHHbIM HaJl paccMaTpuBaeMbIM nojeM ["anya,
UMeeT YeThIpe KOMIOHEHTBI, MOXKHO cpa3y yka3arh O6asuc (Tabnuua 1).

HenocpencTBenHoM poBepKOii 1eTko yOeanTCsl, YTO BEKTOPOB € YKa3aHHBIMU B JaHHOH Tabiuie
KOMITOHEHTaMH BbINOJHseTcs ycioBue (17). B vacTHocTH, HMeeT MecTo

(eze)=1-14+1-(-D+(-D-14+(-1D-(-1)=0
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Tabmuma 1 — KoMImoHeHTBI BEKTOPOB € AJIeMEHTaMu U3 moiig G, oOpa3yromuMu aHanor Oasuca
Youma; ciaydail 4eTbIPEXTAKTHOM OCIEA0BATEIBHOCTH.

Bexkrop KowmmonenTsl, /™
g 1 1 1 1
2, 1 1 1 1
2, 1 1 1 1
g, 1 1 1 1

CylIecTBEeHHO, 4TO HOPMa KaXKI0T0 dJIEMEHTa 0a3rca B TOYHOCTH paBHa 1.

BTO, B 4aCTHOCTH, O3HAYACT, YTO MaTpHla

11 1 1

2 o1 -1 1 -1

He=l1 1 -1 =1 (20)
1 -1 -1 1

ABJIACTCA B TOUHOCTHU 06paTHOI7I K cebe caMoW:

Apfy =] 21)

rae | — equHUYHAsS MaTpuLa.
OTTankuBasCh OT JAaHHOT'O CBOMCTBA, METOJOM MAaTEMAaTU4YECKON MHAYKIIMH JIETKO [T0Ka3aTh, YTO
BCE MaTPHULbI, KOTOPBIE CTPOATCS IO IIPABUITY

_ A —Hgm  Hgm —Hym
4_m+1 = —~ —~ —~ —~

(22)

obecreunBarT GopMHUpOBaHUE aHanora 6azuca Yonina, 3ajanHoro Haj noineM [anya G = GF(3) =
(-1,0,1).

JIeHCTBUTENBHO, PACCMOTPUM OJIOUYHYIO MAaTpHIly, COPMHPOBAHHYIO C TEM K€ Yepel0OBaHHEM
3HaKOB, yTO ¥ MaTpuua (20), copnagaromas no ¢popme ¢ 0OJHON U3 MaTpull Axamapa

a a a a

A=(% —¢ 4 79 (23)
a a —a —a
a -a -a a

I[Tong »nementamu wmatpunbl  (23) AOMYCTUMO TOHHUMATh  DJIEMEHTHI  MPOU3BOJIBHOTO
KOMMYTaTUBHOTO 1oJisi. [Ipu 3TOM TONBKO 3a cYET BBIOOpa YepeI0BaHUs 3HAKOB B JAHHOW MaTpHIIE
10
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BEITIONHSIETCS ycloBHe, aHanmorugHoe (17), uro momguepkuBaeT Tabmuia 2, mOTHOCTHIO COBIAAIOIIAS
o cTpyktype ¢ Tabmuueii 1.

Tabmuia 2 — KOMIIOHEHTHI BEKTOPOB C AJIEMEHTAMHU U3 MPOU3BOJIBHOTO MOJISI, 00pa3yOIIUMHA aHAJIOT
6azuca Youia (BEeKTOPOB-MATPHIL, HAIIPUMEP); ClIydyail YeThIPEXTAKTHOM MOCIIE0BATEILHOCTH.

Bekrop- KoMIoHeHTbI BEKTOp-MaTpHULIbI
MaTpHUIa
é1 a a a a
é; a a -a -a
é1 a -a -a a
é1 a -a a -a

CnenoBatenbHO, B MATPUIIE, II0JIy4aeMOM YMHOXkeHUEM MaTpuIlbl (23) Ha camy ce0si OTIMYHBIMU
OT HyJIA OYIyT TOJNBKO AUArOHAILHBIC DJIEMEHTHI.

Q. © 0 0 \
~ — 0 0 0
H4m+1H4m+1 = | O Q2 ~ | (24)
0 0 @ O
00 o0 Q,
HpI/I 9TOM IPAMBIM BBIYHUCICHUEM MOXKHO Y6GI[I/ITI)C$I, qTOo
Qi = ﬁ4mﬁ4m + H4mﬁ4m + H4mﬁ4m + ﬁ4mﬁ4m (25)

UYetblpe caraeMbIX OCTaBJICHbI B 3alIMCH (25) 11 KOPPEKTHOCTH, TaK KaK 3JIEMEHT 4 HE BXOJUT
B paccMaTtpuBaeMoe rnosie ['anmya 1 1crosib30BaTh €ro B COOTHOLIEHUAX BUAA (25) MOXKHO TOJBKO B
MOPSAJIKE CUMBOJINYECKOM 3aIMCH.

ITo moctpoenuto paccMaTpuBaemoro noist ["amya, Juist Jr0ObIX 3JIEMEHTOB JAHHOTO TOJII UMEET
MECTO

at+a+a=0 (26)

AHaNOrM4YHOE COOTHOILIEHHE 3aBEJOMO BEPHO U JUIsl MaTpull, cOPMUPOBAHHBIX HaJ JaHHBIM
nosem GF (3). CnenoBarenbHO, COOTHOIIEHHUE (25) MEPEXOIUT B

Q; = HymHym (27)
DTO COOTHOIICHUE 03HAYALT, YTO €CIIH UMEET MECTO

H4m1:1\4m == i, (28)
TO UMECT MECTO U

H4m+1ﬁ4m+1 = i (29)
11
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Opnako cBOMCTBO (28) yke JoKa3aHO I MaTpUll pacCMaTpUBaeMoro Bujaa npu m = 1, r.e. ans
matpunbl (20). CnenoBaTebHO, HA OCHOBAHUU MAaTEMaTHYECKOW MHIYKIIMA MOYKHO 3aKITIOYUTh, YTO
CBOMCTBO (28) BBINOIHAETCS A7l BCEX MATPHUIL IOCTPOSHHOTO TUIIA.

Takum 00pa3oM, MaTpuIlbl, IOCTPOCHHBIE 1O TOMY >K€ CAMOMY AQJITOPUTMY, MO KOTOPOMY
cTpouTcst Oazuc Yoduia, sBISIOTCS OOpaTHBIMU caMH ce0e B CMBICIIE TPOWYHOW JIOTMKHU. MHaue
rOBOpPs, MOXKHO OCYILIECTBUTB MIEPEX0] OT CUTHAJIA, 33JJaHHOI0 B TEPMHHAX TPOMYHOM JIOTUKH K €Tr0
JIOTHYECKOMY CHEKTPY, MPOCTO YMHOKAS BEKTOP-CTONOEI] HA COOTBETCTBYIONIYIO MATPHUIy Hym.
OOpaTHBIii Iepexo1, Kak ObLJIO MOKA3aHO BBIIIE, TAETCS TOHM K€ CaMO MaTPHIICH.

[loguepkHem emnie pa3, 4YTO NPEUMYILIECTBOM JIOTHYECKOIO CIEKTpa SBISETCS TO, 4YTO
CHEKTpaJIbHbIE KOMIIOHEHTHI TAKXE€ MPUHUMAIOT TOJBKO JUCKPETHBIE 3HAYECHHS U3 OINPEACIICHHOIO
nosist ["anmya, T.e. crekTp J1t00Oro CUrHajia aBTOMATHUUYECKU MOJdydaeTcs B «ouudpoBaHHOW» (opMme.
OnHako HENOCPENCTBEHHOE BBIUMCICHUE JOTUYECKOIO CIIEKTPA, OTBEUYAOIIETr0 TPOUYHOM JIOTHKE,
JIOIYCTUMO TOJIBKO TOTJA, KOTJa caM MCXOJHBII CUTHAJ MOXKET IPUHUMATh TOJIBKO TpU 3HAYEHUS,
T.€., HAIIpUMeEp, TOI/AA, KOTJa JUCKPETHU3alUs aHaJOTOBOIO CHUTHala OCYLIECTBIISIETCS 4Yepe3 €ro
IIPUBEIECHUE K TPEM YPOBHSIM.

Ilepexox K cuTyammu, Korga TpeOyeTcs HCIOJIb30BaTh CUTHAT JUCKPETH3HPYEMBI Yepes
pa3buenHue Ha OoJIbIIee KOIMYECTBO YPOBHEH, 0OecIieunBaeTCs 3a CUeT UCIoIb3oBaHus ofeil ["amya
GF(3P), mpuyem 4uciio p 37eCh OTBEYAET YUCIY JIBOMYHBIX Pa3psiIOB.

Takue 1oyt MOTyT OBITH IOCTPOEHBI JOCTATOUYHO IMPOCTHIM CIIOCOOOM. A UMEHHO, KaK U3BECTHO
U3 TEOpUH a0CTPAKTHBIX anredp, CYIIECTBYET BO3MOXKHOCTh CTPOUTH pacimmpenue moseil [amya,
MIPUCOEANHSS K HUM KOPHU COOTBETCTBYIOLIUX IOJIMHOMOB. biarogaps 3ToMy, OTTajaKuMBasch OT
PaccMOTPEHHOT O BblIIIIE 10J1s ["anya, MOKHO BBECTH B paCCMOTPEHUE IO, COJIEPIKaINE KOJINYECTBO
3JIEMEHTOB, PABHOE ONPE/ICTIEHHON CTENEHU TPOHKH.

[TomuepkHeMm, 4TO 1715 1IeNiel pealbHOM TeIeMEeTPUU 0OBIYHO UCTIONB3YETCSI KOJTMYECTBO YPOBHEH
JTUCKPEeTU3allK CUTHAJA TOPSAKAa HECKOJIBKUX COTeH (MakcuMyM — Thicsid). ClenoBaTensHO, eCiu
UCIOJb30BaTh, CKaXeM, nojie ['anya, conepxaiee 35 31eMEHTOB, TO 3TOTO YK€ OyJeT 10CTaTOYHO
JUIS TOTO, YTOOBI pemiaTh 3a7auu, CBA3aHHbIE C TeJIEeMETpUel Mo KpailHell Mepe 11 OIpeeIeHHbIX
tunoB BHC. B nanHoM ciydae pedb HAET O TOM, YTO aHAJOT Oa3uca YoJlllla TakKe MOXET OBITh
MIOCTPOEH U MPUMEHEH, HO K KaKJJOMY U3 Pa3psiiOB O OTIEIbHOCTH.

DTO CBA3AHO C TEM, YTO KaXIblii 13 AeMenToB moiist ['anya GF(3™), coneprkamiero 3™ KOMIOHEHT,
MOJKET OBITh MPE/ICTABIIEH B CIEAYIOIEM BHJIE.

q= a191 + a292 + -+ an9n (30)

rae kodpuIHMEeHThl a; TNPUHUMAIOT 3HAYEeHUS W3 TPUMHUTUBHOTO TMOJs, anreOpandyecKum
pacirpeHreM KOTOporo sIBisieTcs paccMarpuBaemoe nosie [anya. (B paccmarpuBaemom ciyyae 31o
— noste GF(3"™), oTBeuaroiiee TPOUYHOM JIOTHKE. )

Takum o0pa3oM, mepexoj K TPOUYHOU JIOTHMKE U IU(PPOBBIM CIIEKTpaM O0OECTeunBaeT BeChMa
SKOHOMHUYHBIA XapakTep IMepenadn HUH(OpMAIMHU, KTO SBISETCS OCOOCHHO KPUTHYHBIM TIpH
nepenadye uzodOpaxkeHuit. bonee Toro, HeoOs3aTenbHO, 4TOOB O0quH U TOT ke BIIJIA mepenaBan
CErMEHT CIIEKTpa, OTHOCSIIMHCA K OIPEIEICHHOMY JMAaIa3oHy IPOCTPAHCTBEHHBIX YaCTOT.
Cy1ecTByeT BO3MOXHOCTh BBIOpaTh OTACIBbHBIE YYaCTKH CHEKTpa W JaKe OTIeIbHBIC
MPOCTPAHCTBEHHBIE YACTOTHI, YTO IMO3BOJISIET ONTUMHU3UPOBATH YUET CMEIICHUN PErMCTPaTOPOB B
npoctpancTBe. JlelWicTBUTENbHO, (YHKIMH, cocTaBisiomue Oaszuc Yomma, He SBISIOTCS

12
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MEePUOJNYCCKUMH, OJHAKO, OHH TPEICTaBIsII0 CO00M MpOW3BEeNEHUs MEePHOANYECKHX (DYyHKIUH
(pyukumii Panemaxepa), mo3ToMy yKa3aHHBIHN BBIIIE BBIOOP MPOCTPAHCTBEHHBIX YacTOT (TOYHEE, UX
U(POBBIX AHATIOTOB JIEHCTBUTEIIEHO MOXKET MPEACTABISTH HHTEPEC).

Bonee Toro, mist moctpoenus ananora CITY Moryt ObITh MCIIONBL30BAHBI M Apyrue mois ['amya,
YTO CYHIECTBEHHBIM 00Pa30M pacIIupsieT BO3MOXHOCTU MOCTPOEHUs IUPPOBLIX ceKTpoB. Kpome
TOT0, IPeJICTaBIeHNEe (PYHKIIMMA, OMUCHIBAIOIINX pACIpe/ie]IeHUe HHTEHCUBHOCTU U3JIyUEHUs, Yepes
CHEKTpPbI, KO3(PPHUIMEHTHI KOTOPHIX MPUHUMAIOT 3HAYEHUS B MOJsAX ['amya, mpelcTaBisieT Takxke
MHTEPEC M C TOYKH 3pPEHUS COBEPIICHCTBOBAHUS CHCTEM HMCKYCCTBEHHOI'O HHTEIUIEKTA,
obecneunBaromux Gynknuonuposanne bBHC. A nMeHHO, TaKue CHCTEMbI MOTYT OBITh TPUMEHEHBI U
K aHAM3y CHEKTPOB, MOATOMY 3ajJada MO CHIKEHHI0 o0bema HH(OpMauu, HEOOXOIUMOU IS
Mepelayv CBEICHUN O CIIEKTpaXx, BaXKHA U € 3TOM TOYKHU 3PECHUSI.
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B pabome paccmampusaiomcsi 803MONCHOCIU BHEOPEHUL CUCMEM NPOYECCHO20 YRPAasleHus Ha
20PHOPYOHOM NPEONPUATHUU C Yeabl0 HOBbIUEHUSL IPHEKMUSHOCTIU e20 pabombl, 6 MOM YUCle 8 Yacmu
obecneuenus bezonachocmu mpyoa. C yenvio obecneuerus Xpanerus OOIbUUX 00beM08 OAHHBIX CUCTEMbL
AHATU3A U RPOYECCHO20 YNPAGAEHUSL HEOOX0OUMO 8HeOPeHUe XPAHUTUWA OAHHBIX, YO NO380IUM 0becneyums
apxusHoe XpaweHusi uHgopmayuu 018 OAIbHEUWUX pempoCneKmusHblX ananuzos. [ns obecneuerusl
bezonacHocmu  pabom HeoOX00UMO NOOOepIHCUBAMb 6Ce  NPOU3BOOCMBEHHbIE —COCMABIAWUE 8
PAbomocnocoOHOM U AKMYATbHOM COCMOSHUU, CB0EBPEMEHHO NPOBOOUNb MEXHUUEeCcKoe 00CTYiCUsanue u
3ameny mex unu unvlx mawius. Ilpeonazaemcs peanuzosamv 6edeHue CPpAGHUMENbHOU CMAMUCHIUKU HO
pabome 060py0osanus 0/ NOOOEPHCKU NPUHAMUSL peuleHUss No 3aMeHe 000pYO008aHUs HA HOBoe, d MAKiCe
07151 Yeu NOOOEPHCKU NPUHAMUA peueHull 0 Mapke / nocmasuuxe obopyoosanust. Ilpedracaemcs eedenue 6
cucmeme 2paghuxa OBUNCEHUsL OCHOBHBIX CPEOCME HA OCHO8e OAHHLIX CUCMEMbL O NPOSHO3HOM UCHOJIHEHUU
nocmasok obopydosanus. boree mounoe npocnosuposanue nocmagox 060pyYOOSaHUs OACH BO3MONCHOCHIb
aghpexmugnee ynpasisimob pabomoi 060py008anus u 3apanee 3aKaA3vbl8ams pemMoHmubvle mamepuanvl. s
yeneil 0OBbEKMUBHO20 CPABHUMENIbHO20 AHAMU3A U OYEHKU HeoOX00UMOCHU KANUMAIbHBIX PACX0008
NPOBOOUMCSL 2PYNIUPOBKA OCHOBHBIX CPeOCmE, HO BUOAM 2OPHO-KANUMANbHBIX Pabom U 2e0n02U4ecKum
UCCE008ANUSM, A MAKIICE NO YETSIM PACX0008.

Knwuesvie cnosa: npoyeccroe ynpasnenue, WIAHUPOSAHUE, AHAIU3 OAHHLIX, OE30NACHOCMb,
NPOU3800CNEEHHLI NPOYECC, PEMOHM 000PYO08aHUS, DIOONCEMUPOSAHUE.

Kymvicma may-ken KaCinopHwulHOA OHBIH HCYMbICLIHbIY MUIMOII2IH ApMMbLPY MAKCAMBIHOA, OHbIY [UiHOe
enybex Kayincizoiein xammamacwvlz emy 0OeonicinOe YOepicmi 6ackapy oicyuecin eneizy MYMKIiHOIKmepi
Kapacmuipvinadvl. Tanday oicone yoepicmi backapy oicytieci Oepexmepiniy YiKeH KONeMiH CaKmayobl
KaMmamacelz emy MakcamvlHoa Oepexmep KOUMAChIH eH2izy Kadcem, OY1 00aH api pempocneKmuemi
manoaynap YwiH axKnapammoely MYpAaammsly CAKMALyblH KAMMAMACbI3 emyee MYMKIHOIK 0Oepeoi.
Kymvicmapowviy Kayincizoicin Kammamacwvls emy Ywin 0apivlk oHOIpicmiK Kypamoacmapovl HCYMbICKA
Kabinemmi Jicane o3exmi Kytde ycmay, b6eneini 0ip MAuUHANIAP2a MEeXHUKATLIK Kbl3Mem KOpcemyoi dcone
ayvblcmuipy ol YaKmMbLIbl HCYpeizy Kasicem. KabowbiKkmul JHCAHACHIHA AYbICMbIPY MYPAIbl WeliM Kabbli0ayovl
KO0ay YuiiH, COHOQU-aK HcaOOLIKMbIY MAapKacvl / JHcemKizywici mypanvl wewim Kaowvlioayovl Koaoay
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MakcamviHOa HCabOLIKMbIY HCYMbICbl OolblHua canvicmolpmanrst Cmamucmuxa sxicypeizyodi icke acwipy
yevinbLiadvl. JKyiieoe sHcabobiKmapobl JHeemKizyoiy O0IACaMObl OPLIHOATYbL MYPAibl HCYUeHIY OepeKkmepi
Hezi3inOe Hezi32l KYpanoapobiy KO32ANbiC KeCmeciH Hypai3y YcviHbliaobl. Kabovikmul scemKrizyoi 0anipex
bondicay AHcabOLIKMbly JHCYMBICLIH MUIMOI  OACKApPY2a JICoHE HCOHOEY MAMepudaioapblid ai0blH-aid
mancuipvic bepyze MymKinoix bepedi. O0beKmuemi caiblCmbipMaibl MAI0Ay JHCaHe Kypoei wbleblcmapobly
Kaosicemminicin 0aanay MaKkcammapbl yulin Hezisei Kypanoapobl may-KeH-Kypoei HCYMblcmapobly mypaepi
JHCOHE  2e0NO2UANBIK  3epmmeyaep  OOUbIHUA, COHOQU-AK — UWbIRLICMAPObIY — MAKCAMMAapsl  OOtbIHULA
MOnmMacmulpy Hcypeisineoi.

Tyiiindi ce3zodep: npoyecmi backapy, scocnapaay, oepekmepdi manoay, Kayincizoix, eHoipic npoyeci,
2HCabOLIKMbL HCOHOEY, OI00dNCemme) .

The paper considers the possibilities of implementing process management systems at a mining enterprise
in order to increase the efficiency of its work, including in terms of ensuring labor safety. In order to ensure
the storage of large amounts of data in the analysis system and process management, it is necessary to
implement a data warehouse, which will allow for the archival storage of information for further retrospective
analyses. To ensure the safety of work, it is necessary to maintain all production components in a working and
up-to-date state, to carry out timely maintenance and replacement of certain machines. It is proposed to
implement the maintenance of comparative statistics on the operation of equipment to support the decision to
replace equipment with a new one, as well as to support the decision-making about the brand / supplier of
equipment. It is proposed to maintain a schedule of movement of fixed assets in the system based on the system
data on the forecast performance of equipment deliveries. More accurate forecasting of equipment supplies
will allow you to more effectively manage the operation of equipment and pre-order repair materials. For the
purposes of comparative analysis and assessment of the need for capital expenditure is the grouping of fixed
assets, by type of mining and capital works and geological studies, as well as costs.

Keywords: process management, planning, data analysis, security, production process, equipment repair,
budgeting.

VYnpaiieHne IpOeKTaMu U IPOLECCAMU JEATENBHOCTH IPEAIPUITHS ABIISAECTCS KIIOUEBOU LIETIBIO
Ha IIyTU OT pa3pabOTKHU IJIAHOB K UX pealu3aliy U ONEePaTHBHOMY pearupoBaHUIO HA U3MEHEHUS B
X0Jle peaju3anuu mporeccoB. B Hacrosiee Bpems Onarogapss UHQOPMAIMOHHBIM TEXHOJOTUSM
CYILIECTBYIOT YHOOHBIE M A(P(EKTHBHBIE CIIOCOOBI KOHTPOJS BCEX MPOIECCOB MPEANPHUATHS C
MTOMOMUIBIO PA3IMYHbIX AHAIUTUYECKUX MH(OPMALMOHHBIX cucTteM. OJHON U3 BaKHEWIINX 3a7a4 B
paMkax paOOThl TOPHOPYIHOTO TPEANpUSATHS sBiIseTcs oOecrieueHMe O€30IMacHOCTH €ro
COTpyHUKOB. Ha TeueHune npon3BOACTBEHHBIX MPOLIECCOB BIUSET MHOXKECTBO (PaKTOPOB, KOTOPHIE
HE00XO0/IMMO YYUTHIBATh U aHAJTU3UPOBATH HA IIOCTOSSHHON OCHOBE.

Lenbto paboThI ABISETCS U3YYE€HUE BAPHAHTOB COBEPLIEHCTBOBAHUS MPOLIECCHOTO YIpaBJIECHUS
Ha TOPHOPYAHOM IPEAIPUITHH 3a CYET BHEIPEHUSI CUCTEMBI aHAIN3a IaHHBIX.

Ha Texymuii MOMEHT B peajlu3aluy IPOLECCOB IJIAHUPOBAHUS W aHAINW3a JEATEIbHOCTH
TOPHOPYIHBIX NPEANPUITHNH MOKHO BBIJIEJIUTh TPU CYILIECTBEHHBIX HenocTaTka [1]:

1. OrcyrcTBHE CUCTEMHOTO y4eTa (GaKTUYECKUX Pe3yIbTaTOB padOThI HA PA3IMYHBIX YPOBHSIX
OpraHMU3AIMOHHON HepapXUU NPEANPUITHS. DTO IPUBOAUT K TOMY, UTO AJisi cOOpa U LEHTpaIu3auu
CBEJIEHUI HEOOXOJMMO CIHMIIKOM MHOTO BPEMEHH, YTO, B MOCIEICTBUM CHMXKAET ONEPAaTHBHOCTD
aHaJIM3a ¥ ONTUMU3AIMH TEX WIN UHBIX PabOT, MPOLIECCOB MU 3aTpart.

2. IlpumeneHune yHHMBepCalbHBIX CPEACTB ydeTa M aHalu3a ACATEIbHOCTH. YHHBEpCaJbHBbIC
Cpe/ACTBa HE CIIOCOOHBI YUUTHIBATh CrielU(UKY pabOThI IPEANPUSATHS, A, 3HAUUT, BO3MOXKHBI IOTEPU
JAHHBIX U BPEMEHH, a TaK’Ke BOSHUKHOBEHHE OIIMOOYHBIX JIaHHBIX.

15



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 1 (72)

3. OtcyTcTBHE BO3MOXHOCTH PETPOCHIEKTUBHOTO aHAIN3a 32 aHAJIOTHYHBIE TIEPUO/IbI TPOILIBIX
JET, HET BApUAHTOB MPOBEICHHS Cpe3a MaHHBIX MO pPA3IUYHBIM AacleKTaMH W TMPOBEACHUS
CYIIECTBEHHOTO ¥ 3()()EeKTUBHOTO aHAIN3a PEHTA0CIbHOCTH CTPYKTYPHBIX MO/Ipa3/IeICHUN.

Cuctema OMOJUKETUPOBAHHMS HA MPEANPUATHH IO3BOJSET OOECHEeUUTh LEHTPAIU30BAaHHOE
COIJIacOBaHUE ACMCTBHI BCEX CTPYKTYPHBIX MOApa3/eieHU O0bEeKTa M YYUTHIBATH IMPU ITOM
crenu(puKy KakJI0oro MpPOU3BOACTBEHHOro mpoiiecca. [IpuMeHeHre MHOroBapHaHTHOTO aHajIu3a
JAHHBIX B MpPOLECCe IUIAHUPOBAHMUS M MOHUTOPUHTA JIEATEIbHOCTH MPEANpHUITHS OOecreunBaeT
OIlepaTUBHBIA aHAN3 COOTBETCTBUS BCEX TEKYIIUX IUIAHOB U OIOJKETOB CTPATETMYECKUM LIEISIM
npeanpusats. Peannsanus Takoro Habopa aHATUTUYECKHX MHCTPYMEHTOB OCYIIECTBIsIeTCs Ha 0ase
cucreM Business Intelligence (BI). Dto kmacc cucreM, KOTOpBIA IO3BOJIIET HHTETPUPOBATH
Pa3HOPOJHBIE JaHHBIC U MPEAOCTABISET BOSMOXKHOCTHU JUISl UX M3YYEHHUS B PA3JIMUHBIX PaKypcax.
[IpuMeHEeHHE TaKOro poJia CHCTEM OKa3bIBaeTCsi OCOOCHHO 3(p(PEeKTUBHBIM HA MPEANPHUATHUSIX CO
CJIO’KHOM OpraHu3allMOHHON CTPYKTYpOi [2].

CoBepIilIeHCTBOBaHHE CUCTEMBI OFOIKETUPOBAHUS MOXKET OBITh JOCTUTHYTO 32 CUET OOecreueHus
rUOKOCTH M TIPO3PAYHOCTHU MPOIEAYp IUTAHUPOBAHMS, yueTa, KOHTPOJISI M aHATIU3a TI0 BCEM YPOBHAM
OpPraHM3aIlMOHHON CTPYKTYpPhl KOPIIOpAllMU, HHTETPALUUA CO CMEXHBIMH HWH(GOPMAIMOHHBIMU
CUCTeMaMH{, YBEIMYEHHUS TOYHOCTH, TOCTOBEPHOCTH U AHAIUTUYECKOW IIEHHOCTH IOJy4aeMoi
nHbOpMAIMK IO TOKA3aTeIsiM IPOU3BOJCTBEHHOW JEATEIILHOCTH HA OCHOBE HCIIOJIB30BaHUS
QITOPUTMOB MHOTOMEPHOTO XpaHeHHs u aHainn3a JaHHbix (OLAP — MmHOrOoMepHOE MOIeTUpPOBaHUE)
B cucteme IBM Cognos TM1 u IBM Cognos BI.

Cpenu OCHOBHBIX LieJeli BHEIPEHHUS CHCTEMBI IPOLECCHOTO YIPABJICHUS Ha TOPHOPYIHOM
MPEANPUATHH MOKHO BBIJICIHUTD CIEAYIOIINE:

— BBEJCHHE €IMHBIX CTAHJAPTOB IUIAHUPOBAHUS U paCHpelleieHHs pacXoJoB Ha
MIPOU3BOJICTBEHHBIE MTPOIIECCHI;

— TIOBBIIIEHHE CKOPOCTH TMOJyueHUss uH(popManud 00 HCIOIHEHUU OIOKETHBIX IUIAHOB
MIPEITPHUSATHS;

—  COKpamleHWe BPEMEHU TIOATOTOBKM aHAIUTHYECKOW JOKYMEHTAIMH 110 Pa3IHYHBIM
MOKA3aTeJsIM JIEITETbHOCTH MIPEITPUSTHSI.

Ha pucynke 1 npencraBiena o01as cxema MpoIeccoB INIAHUPOBAHUS Ha TPEIITPUITHH.
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Pucynok 1 — O61mas cxema rjaHUpOBaHUS Ha MPEATPUATUN
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C eJIbIO 06€CH€‘-I€HI/IH XpaHCHUA 6OJ'H:IJ_II/IX 06'LCMOB JAaHHBIX CUCTCMbI aHaJIN3a U MMPOLECCCHOT'O
YHpaBJICHUA HeO6XOI[I/IMO BHCAPCHUC XpaHUJIUIIIA JaHHBIX. OHO IIO3BOJIUT OGT;GI[I/IHI/ITI: BCC JaHHBIC,
MMOCTyHaromurue OT PasjinddbiX UCTOYHHUKOB, B eﬂHHbIﬁ, YI[O6HBII‘/JI JJISL I[aJIBHCfIL[ICFO HUCITOJIBb30BaHUA
W aHanmu3sa, ueHtp [3].

Kpome TOro, MMEHHO HCIIOJIb30BAaHHE XPaHWIMIIA JAHHBIX ITO3BOJIUT OOECIICYMTHh ApPXHBHOE
XpaHeHUs1 UHPOPMAIUH JUIS TaTbHEHIINX PETPOCIICKTUBHBIX aHAJIU30B, YTO IMO3BOJMT Pa3rpy3uTh
CMMY CHUCTEMY ITPOLIECCHOTO YIIPABIICHUS.

Ha pucynke 2 mpeincraBieHa cXeMa B3aMMOJCHCTBUS CTPYKTYPHBIX —IOJApa3IeICHUN
TOPHOPYAHOTO MPEAIPUATHS B PAMKAX aHAIUTUYECKON CUCTEMBI.

Ciy:x02a 0yp 0-B3pBbIBHBIX

IeoJioro-mapkuueiiiep ckas pador [Ib11eBeH THII IO HHA S
cary:x0a BBoja napameTpoB 1o nacrnopram ciry:xo0a
O0beMBI U COTEPKAHUA IO |:> u npoexram bBP B mpussizke k |:> BBoj miana 1o nepemMelykam ¢
BBIEM OYHBIM €HHALIAM TOPHO-TEO0JIOr HIECKAM YHYETOM MECT BeAEHHUS paboT

YCI0BUSAM BBIEMOYHOU €TUHHI 1IbI

Cay:x0a dHepreTHKa Cay:x0a r’1aBHOT0 MeXaHHKa

Cay:x06a nepcoHaa
BBoJ1 I1aHa o moTpeduTessam 1 PaccTaHOBKA TEXHUKH C Y4€TOM
BBox mrratHOTO pacmucanus
MOCTaBIIMKaM YHEPrOPECYPCOB U MecTa BeJICHH s KaX IOTO BHIa

HOPM Ha CIICI[BUTAHHUE

KOM.YCIIyT padoT (BbIEMOYHBIC CAUHHIIBI)

<

II1aHOBO-3KOHOM MY eCKAs

Otpen Tulll
carykba Cayx6a OTuTB A
BBoj miana no
BBoj miana no yciyram, BBox HOpM ju1s pacyeTa 3atpar
JIOI OJTHUTEJIbHBIM 00beMaM
HAJIOraM M JPYTHM I OCTOSHHBIM no CHU3 aGor
pacxomam P
DI v
ITp on3B oACTBEHHBIIT 0TI
BBox naHHBIX U1 pacyeTa
. BBoa qaHHBIX 1711
T'oaoBoii 0101:keT 10 TOPHOMY KOMMEpPYECKUX PACXO0B,
pacmpezneneHus paboT mo
nepeaesy J0X010B OT peanu3anuu [Tl u

pecypcam U pacueT nepeMEeHHbIX

JP.PacXo/10B TOCIEAYOMIIUX sarpar (OTM)

nepeesion
Pucynok 2 — Cxema B3auMOAEUCTBHS CTPYKTYPHBIX [TOAPa3ACICHNN

OnHuM U3 3TanoB paOOThl NPEANPUATHS SBISETCS MHBECTULHMOHHOE IJIAHMPOBAHUE B YacTH
3aKyNKU WM peMoHTa oOopynoBaHus [4]. [ns oOecrnieyeHus 6e30mMacHOCTH pabOT HEOOXOIUMO
MOJIEP)KUBATh BCE IPOM3BOJICTBEHHbIE COCTaBISIONIME B paboOTOCIOCOOHOM U aKTyalbHOM
COCTOSIHUH, CBOEBPEMEHHO ITPOBOIUTH TEXHUUECKOE 00CTYKMBAHNE U 3aMEHY TeX MM UHBIX MAIIHH.
Cucrema mpoLeccHOro yIpaBiIeHHs B JAHHOM KOHTEKCTE MOXKET CYILIECTBEHHO YIyUIIUTh CUTYaIHIO
B YaCTH MOBBIIEHUS 3((HEKTUBHOCTH PACXO/I0BAHUS CPEJICTB HA TEKYIINE PEMOHTHI U OOHOBIIEHUE
000pyJ0BaHus, U, KaK CJIEACTBUE, HA MOBBIICHHE OOIIEro ypoBHs 0€30M1aCHOCTH TPYAA.
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OnHuUM U3 3TanoB pabOTHl MPEANPUSATHS SBISIETCS MHBECTUIMOHHOE IJIAHWPOBAHUE B YacTH
3aKyIKM WM peMoHTa oOopynoBanus [4]. [ns oOecrnieyeHus 6e30mMacHOCTH paboOT HEOOXOIMMO
MOJICP)KUBATh BCE TPOM3BOJCTBEHHBIE COCTABISIONIME B pabOTOCIOCOOHOM M aKTyaJbHOM
COCTOSIHMH, CBOEBPEMEHHO IPOBOJIUTH TEXHUUECKOE 00CITY’)KMBaHHUE U 3aMEHY TE€X WJIM UHBIX MAllIHH.
CucTema IpoLEecCHOro yrpapieHHs B JAHHOM KOHTEKCTE MOXKET CYIIECTBEHHO YIYUIIUTh CUTYaLHIO
B YAaCTHU MOBBILIEHUS 3((HEKTUBHOCTH PACXOA0BAHMS CPEACTB HA TEKYLUE PEMOHTHI M1 OOHOBIICHHE
000opy0BaHus, U, KaK CJI€ACTBUE, HA MOBBIICHUE OOIIEro YpoBHs 0€301aCHOCTH TpPY/Ia.

Tak, npennaraercs peaan3oBaTh BEICHUE CPABHUTEIBHON CTATUCTUKY 1O paboTe 000py0BaHUS
UL TIOAJICPKKUA TPUHSATHS PELICHUS MO 3aMeHe 00OpyIOoBaHMS HAa HOBOE, a TaKXKe JUIA LeNH
MOJACP KKK MIPUHATHUS PEIICHUI 0 MapKe / MOCTaBUIMKE 000PYIOBaHHUS.

B coorBercTBUM € IOAXOAAMM BEIYIIMX T'OPHOPYIHBIX KOMIIAHUM KIIFOYEBOM CTAaTUCTUKOM I10
00OpYJIOBaHUIO CYMTACTCS CTATUCTHKA TMPOMU3BOAUTEIBHOCTH H  3(pdekTuBHOCTH pabOThHI
000pyZI0BaHUSI B CPAaBHEHUM C PAacXOJaMHU Ha €€ JKCIULyaTallMi0 U PEMOHT, T.e. CTAaTUCTHKA II0
0TpabOTaHHBIM MOTO-4acaM, CyMMaM 3aTpaT Ha SKCIUTyaTallMi0 U PEMOHT, a TaKXke JaHHbIE 0 ee
IpOU3BOAUTENBbHOCTH. Takas cratucTuka OyAeT HalpaBiieHa Ha OIpe/ieleHne SKOHOMHUYECKOTOo
CpOKa JKU3HU 000PY/I0BaHUSL.

Taxxe B COOTBETCTBHM € MOAXOJAaMH JYUIIUX MPAKTUK B CUCTEME IPEIJIaraeTcsi BECTH pacueT
mokaszaTejiell cyMMa pacxoJOB Ha PEeMOHT M oOciyxuBaHue B % OT 0agaHCOBOH CTOMMOCTH
00opynOBaHUs, CTOUMOCTh | MOTO-4aca WM MalllMHO-9aca 000pyIOBaHUs (CTOMMOCTh MOTO-4aca
BKJIIOYAET PAcXoJbl B IUNIAHOBOM WM (PAKTHYECKOM IEPHO/IC HA IKCIUTyaTaluio 0O0O0pYIOBaHUS U
pemMoHThI). CTaTUCTHKA IO CTOUMOCTH | MOTO-yaca Wi MalllMHO-4aca Takke OyJ1eT UCII0JIb30BaThCs
JUI. CPaBHEHUS MEXIy MapkamMu o000pynoBaHMs (CpaBHEHHE CTOMMOCTM B TEYEHHME BCEro
HKOHOMHYECKOT'0 CPOKa )KU3HU 000PYOBAHUA).

31ech cleayeT OTMETUTh, YTO B COOTBETCTBUU C MPAKTHUKAMH BEAYILMX KOMIIAHUM AJs 1enei
SKOHOMHMM Ha Marepuajax Ha TEXHHYECKOe OOCIy)XKMBAaHHE M PEMOHT, a TaKKe YIPOIIEHUS
PEMOHTHBIX MPOLIEYp PEKOMEHAYETCSl MaKCHMallbHas CTaHAApTU3alus napka odopynoBanus. s
NPUHATHS PEUIeHUs] O CTaHJapTHU3alMM (3aMEeHE CTaporo o0OpyIoBaHUS Ha 000pyAOBaHHE
OTIpeIeNICHHOW MapKu) TakKe IpeJIaraeTcsl MCIONb30BaTh JAHHBIE IO CTATUCTHKE pPabOThI
000py/10BaHUs B IPUBSI3KE K €r0 KU3HEHHOMY LIUKITY.

[Ipenyaraercs BeaeHue B cuctemMe rpaduka JABMKEHHsS OCHOBHBIX CPEJICTB Ha OCHOBE JaHHBIX
CHCTEMBbl O IMPOTHO3HOM HCIIOJIHEHHHM MOCTaBOK 000pynoBaHMs (CTaHAApTHBIN moxaxon). boree
TOYHOE MPOTHO3MPOBAHUE MOCTABOK OOOPYNOBaHMS AACT BO3MOXKHOCTH 3((eKTHBHEE ynpaBisiTh
paboToil oOopynoBaHMs M 3apaHee 3aKa3blBaThb PEMOHTHBIE Marepuaibl. Takxke, NpPU OLCHKE
MOTPEOHOCTH B HOBOM OOOpPYIOBAaHMU B O0OSI3aTENILHOM IOPSIIKE YYUTBHIBAIOTCSI T€ OCHOBHbBIE
CpEICTBa, KOTOPBIE €I1€ OJKHBI OyIyT MOCTYNUTh M0 yXK€ 3aKJIIOUEHHBIM JoroBopam. B ciyuae
M3MEHEHHUS CUTYallud B MOJPA3/JEIIEHNH, B PE3YJIbTaTe YEro 3aKka3aHHOE, HO €llle HE MOCTYIHUBIIIEEe
Ha PYAHUK OOOpyIOBaHHE (HalpUMep, M3-3a W3MEHEHHs YpPOBHS IPOM3BOJCTBA WM Iepeaaya
OCHOBHOTO CPEJICTBA C APYTOro pyJHUKA), PEKOMEHYeTCs elle Ha ATare MJIaHUPOBaHUS HHBECTULIUI
MIPOBECTH aHAJIM3 TaKUX CIy4aeB M pa3paloTaTh IJIaH ACUCTBUIl: HampuMmep, Takoe 00opyI0BaHHE
MOXET OBITh MepeJaHo APYroMy IMOojApa3feieHHI0 (B paMKaX WHBECTULMOHHOTO IIJIaHa Ha
CIIEAYIOIIMKA TOJl) WM K€ OTKa3aThCsl OT 3aKJIIOUYEHHUS KOHTPAaKTa Ha IOCTaBKY (eciu OyneT
BO3MOHBIM).

[To rpaduky (BeOOMOCTH ABMKEHHSI OCHOBHBIX CPEJICTB — HMMEIOLIMECS Ha Hayallo Iepuoja,
BBIOBITHE OCHOBHBIX CPECTB, IJIAHUPYEMbIE K MOTyYEHHUIO [0 MHBECTULIMOHHOMY IIJIaHy MPOILIOTo
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roJia, IaHUPyeMbI€ K OJIYYSHHIO 10 UHBECTUIMOHHOMY ILJIAaHY IO MECSIIaM) UJIET pacyeT IIaHOBOU
aMOpTHU3AIUH.

@DopMBI TUTAHHPOBAHWS M ydYeTa WHBECTHIIMH MOXXHO BECTH HX B OTIEIHHOM OIODKETe
KalMUTaJIbHBIX PAcXofoB (OOMICTIPUHATHIA TOAXOJ K OFOKETUPOBAHUIO KAIMUTATH3UPYEMBIX
pacxos0B KOMIIAaHUM).

BbromkeT kanuTanbHBIX pacXxofoB OyIeT BKIIIOYATh BCE KAlUTAIU3UPYEMbIE PacXo/bl, BKIIOYAs
pacxollpl Ha KalWUTAIbHBIA PEMOHT OCHOBHBIX CPEACTB, PAacXOApl IO IPOBEACHUID TOPHO-
KaluTaJbHBIX PabOT, F€OJOTHYECKUM HCCIEAOBAHUAM U MPOEKTaM IO OXpaHe OKPYKAIOIIEeH Cpeibl
(TONBKO KaNMUTAIU3UPYEMBIE), 3aKYIIKE OCHOBHBIX CPEJICTB.

[IpennaraeMeie pa3aennbl OHKETa KATUTAIBHBIX PACXO/I0B:

— KanuTanbHbii pEMOHT OCHOBHBIX CPEACTB

— IlpuobpereHre OCHOBHBIX CPE/ICTB

— T'opHo-kanuTaibHbIE paObOTHI

— T'eonornueckue uccienoBaHus

—  IIpoexTsl mo oxpaHe OKPY>KaOIIEH CpeIbl

Jlnia ueneld 0ObEKTUBHOTO CPAaBHUTEIBHOIO aHANU3a U OLEHKH HEOOXOAMMOCTH KalHUTalbHbBIX
pacxoioB MPOBOJIUTCS TPYNIHPOBKA OCHOBHBIX CPEICTB (Ui KamUTAIbHBIX PEMOHTOB H
MPUOOPETEHUsT OCHOBHBIX CPEJICTB), 1O BHJIAaM TOPHO-KAMHUTAIBHBIX PA0OT W TEOJIOTHYCCKHM
HCCICOBAHUSAM, a TaKXKe IO IEJISIM PacxoloB (OOHOBJICHHE TEKYIIUX AaKTHUBOB, BBHITIOJIHEHHE
TpeOOBaHUH 3aKOHOAATEILCTBA, TPeOOBaHMs OE30MACHOCTH W T.J.). Takas TpylIupoBKa €CTh B
CYIIECTBYIOMUX (hopmax.

Brenpenne aHaIUTUUECKOW CUCTEMBI IPOLECCHOTO YIIPaBJICHUSI HA TOPHOPYIHOM MPEAIPUATUN
MO3BOJIUT MOBBICUTH 3P(PEKTUBHOCTH €ro paboThl B 11e10M. PaboTa Ha TOPHOPYAHOM MPEANPUATUN
0€3yCJI0BHO CBsI3aHA C HEOOXOIMMOCThIO O0EeCTIeueHUs MPON3BOACTBEHHON 0€30MaCHOCTH M OXPaHBI
Tpyna. Ha 370 BiausieT MHOXECTBO (PaKTOPOB, B TOM YHUCIIE MEPHOJUYHOCTh PEMOHTA U OOHOBJICHUS
000pyI0BaHUs, KOHTPOJIb BCEX IPOM3BOJCTBEHHBIX MPOIECCOB M MPABUIBHOCTh WX TEUCHUS.
AHanmuTHYeCcKass ~ CHCTeMa  TO3BOJIUT  ONTUMHU3UPOBATH  MPOU3BOACTBEHHBIE  TPOIIECCHI
[IEHTPAIN30BaHHO, YTO, B CBOIO OYEpelb, NPHUBEACT W K TMOBBIIMICHUIO S()PEKTUBHOCTH U
0€30MacHOCTH MPOU3BOJICTBA B LIEJIOM.
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PASBPABOTKA PACHPEJAEJEHHOW MTH®OPMAIIMOHHOM
CUCTEMBI 1151 AHAJIN3A IEPEIBU/KEHUN
MOBWJIBHBIX ABOHEHTOB

I'ymepos P.A, JlemuHckas 3. M.
Anmamunckuu ynusepcumem sunepeemuxu u ceazu um. I'ymapoexa /laykeesa,
Aumameut, Pecnyonuxa Kazaxcman
e-mail: gumrin97@gmail.com, e.leshinskaya@aues.kz

Ilpeonooicen  anzopumm nocmpoenusi pacnpedenreHHoU UHGOPMAYUOHHOU CUCTeMbl Ol  AHAIU3A
nepeosuliceHUll ADOHEHMO8 U ONPeOdeseHUst MeCm PACHONONCEHUS CEPBUCHBIX YEHMPOS C UCNOIb308AHUEM
mexHonoeutl Big Data. Paspabomana npoepamma Ha a3vike npoepammuposanus Python. Oua noseonsem
BbINOJIHUMb AHAU3 BO3MOICHBIX MAPUIPYMOE NePeOsUNCEHUs. ADOHEHMO8 U ONMUMUZUPOSAMb YUCTO U
PACROJIOJCEHUEe MOYeK O00CHYHCUBAHUS 6 GblOeleHHOM patloHe 20poda. Ha npumepe 2opoda Anmamol
paccmompen  eapuanm ucnoivzosanusi mexnonoeuu Big Data. [Jemanvno paccmompenvl 6ce wacu 6
NPeOIOJNCEHHOM al2opumme, d makice 000CHOBAHbL NPUHAMbIE PEULeHUSL 8 NOIb3Y MEX UTU UHBIX MemOo008 U
pecypcos. [lanvl nodpobHbie onucanus, a makdce odwue pekomMeHOayuu O YCNeUHO020 BblNOJHEeHUs.
noodobrnou pabomovl. B pezynomame nonyuenvt 3 Haubosee ONMUMATbHbIE MOYKU O NOCAEOVIOUe20
PACROJIONCEHUs. 8 dMUX Mecmax Koai-yermpos. Takoce nposedennas paboma oOaem 603MONCHOCL 8
00pabomke U UCNONILIOBAHUU NOJLYYEHHBIX OAHHBIX O/ UHBIX Yelell.

Knrouesvie cnosa: Big Data, Python, nepeosusicenue mobunvuvix abonenmos, memoo k-means, cepsucwiil
yenmp, onepamop MOOUILHOU C8:3U, PACHpedeNeHHAs UHDOPMAYUOHHASL cucmeMd.

Abonenmmepoiy Koszeanvicoln manoayea sxane Big Data mexnonozusnapwin Kondanvin Kvizmem kopcemy
OPMANLIKMAPBIHLIY OPHALACYbIH AHBIKMAYEA APHANEAH MAPAMLIEAH aKnapammoulx JiCyleHi KypyobiH
ancopummi yceinsiiean. Python 6asoapramanay mininde 6azoaprama osrcacanowl. Byn abonenmmepoin
BIKMUMAIL KO32ANbIC MAPWPYMMAPLIH MAN0Ayea HCoHe KANAHblY MAHOANaH auMagblHOa Kbi3Men KOpCemy
OpbIHOAPBIHLIY  CANbL MeH OpPHANACYbIH OHMAUIAHObIPYA MYMKIHOIK Oepedi. Anmamel KanacwiHbiy
muicanoinoa Big Data mexnonocuscein Kondamy nyckacvl KapacmuipvlizaH. ¥CblHbIAAH ane0pummoesi
bapvlk Kadamoap e2aceli-medicellii Kapacmuipuliviin, beneini 6ip adicmep meH pecypcmapobiy nanidacvbiHa
wewimoep mnezizoenzen. Eeoceli-meedceuni cunammamanap, comoau-ax OCIHOAl HCYMbICMApObl CIMMI
JHCy3e2e acvlpy YwiH scannsl YevlHbicmap Keamipineen. Hamuoicecinoe KellinHeH ocbl dicepiiepoe batlianble
OpMANBIKMAPbIH  OPHANACMBIPY  YWlin 3  onmainel ynaiu anvinovl. JKypeisineen owcymvic anvlHaw
Manimemmepoi 6acka maKcammapoa eHoey2e JHeane RAudaIany2a MymKinoix oepeoi.

Tyuinoi cesoep: Big Data, Python, ysaner 6aiinanvic abonenmmepiniy Kozeanvicol, K-means adici, kbizmem
Kepcemy opmanbvibl, Y1l OAUAAHBIC ONEPAMOPbL, MAPAMbIIZAH AKNAPAMMBbIK JCylie.

An algorithm for constructing a distributed information system for determining the location of service
centers using Big Data technologies is proposed. A program in the Python programming language has been
developed. It allows you to analyze the routes of movement of subscribers and optimize the number of service
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points in the selected city. On the example of the city of Almaty, a variant of using Big Data technology is
considered. All steps in the proposed algorithm are considered in detail, and the decisions made in favor of
certain methods and resources are justified. Detailed descriptions are given, as well as general
recommendations for the successful implementation of such work. As a result, 3 most optimal points were
obtained for the subsequent location of call centers in these places. Also, the work carried out makes it possible
to process and use the obtained data for other purposes.

Keywords: Big Data, Python, movement of mobile subscribers, k-means method, service center, mobile
operator, distributed information system.

Beeoenue. HeoOX0aMMOCTh COKpallleHHsI KOMMEPYECKHUX 3aTpar, CTPEMJICHHE K YITYYIICHHIO
nmokasaresneil 3p¢GeKTUBHOCTH OHM3HEeca MOOYXKIaeT MOOWIBHBIX orepaTopoB KaszaxcraHa MCKaTh
AOIOJHHUTECIBHBIC MCPBI IO OIITUMU3AlIMU CBOUX PACXOJ0B.

KoHKypeHTOCTIOCOOHOCTh ~ omepaTopa  MOOWJIBHOM  CBSI3M  BO ~ MHOTOM  3aBHUCHT  OT
TEPPUTOPUATBHOTO  PACIIOJIOKEHUSI €r0  CEePBHCHBIX IIEHTPOB. OTOT (HAaKTOp OKa3bIBacT
CYIICCTBEHHOE BIIMSHUE HAa TMPUTOK a0OHEHTOB, TaK Kak eciid abOHEHTy He Oyaer ymoOHO
MOJIb30BAThCSl JaHHBIM CEPBUCHBIM IIGHTPOM, OH B JIFOOOH MOMEHT MOXET CMEHHTh COTOBOTO
oreparopa, U KOMITaHUs TOHeceT yObITKHA. M Hao0opot, 3pPeKTUBHOE peIlIeHHE 3TOro BOIMpOca
MOJKCT IMOJIOKHUTCIBHO IMOBJIUATL HA AOXOAHOCTBH OII€paTropa, TaK Kak Ka)K[[BIfI yIIOBJICTBOpCHHLIﬁ
O6CHy7I(I/IBaHI/IeM KIIMCHT MOXCT IPHUBJICYL OIPCACICHHOC KOJIUYCCTBO HOBBIX MOTCHIUAJIBHBIX
aboneHToB. [lo3TOMY BechMa aKTyaJbHOW SIBJIIETCS 3ajada IOCTPOCHHS ONTHMAIBHON CXEMbI
pa3MelleH s CEpBUCHBIX IICHTPOB OIlEpaTOpa MOOMIILHOW CBSI3M HA TEPPUTOPUH TOPOJIA HITH PalioHa.
Penrenue 3To# 3amavyM MpennojiaracT MCCIICJOBAHUE MApUIPYTOB TEpPEABIKEHHsS aOOHEHTOB WU
orpeJiesieHue Hanbosee KOM(POPTHBIX TOUYEK 00CITy>)KUBaHUSI.

B  Hacrosmied craThe  paccMaTpUBAIOTCS  TPUHIMIIBI  [MOCTPOSHHS  pacIpeIeiICHHOM
WHGPOPMAIIMOHHOM CHCTEMBI JIJTs1 aHAIIN3a MEPEBUKEHUH MOOMIIbHBIX 200HEHTOB C HCIIOJIb30BAaHHEM
texunosioruii Big Data, HarnpaBiieHHOM Ha OMpeaecHIe MECT Pa3MEIICHHs KOJLI-IIeHTpoB [ 1].

CraBuiach 3a/lauya aHaIM3a XapakTepa repeMelleHrs aDOHEHTOB B 33JJaHHOM KBajipare ropoja
AnMmatel U BI)I60p ONTUMAJIBHOI'0 PacCIlOJIOKCHUA LOCHTPOB O6CJ'Iy>KI/IBaHI/I5[ Ha OCHOBAaHUU
IMOJIYYCHHBIX PE3YJbTATOB O HAIIPABJICHUH ITOTOKOB ICPEABHUIKCHUA abOHEHTOB. HonyquHaﬂ B X0J€
JTAHHOTO HCCIeN0oBaHUs MH(OPMAIUS MOXET ObITh MCIOJB30BaHA M JUIS PEIICHUS APYrHX 3a/ad,
HaTpUMeEp, OTPEICICHUS MECT Pa3MEICHHs PEKJIaMHBIX OaHHEPOB U TIAKATOB, OYTHKOB M APYTHX
00BEKTOB.

Memoowr. ]I pelnieHust TMMOCTAaBACHHOW 3a/aud  HMCIOJB30BaInch TexHomoruun Big Data,
MOJIYYHBIIME IIUPOKOE PACIpOCTPAHEHUE B TEIEKOMMYHHUKAIIMOHHOM OTpaciu AJisl peleHus 3ajaad,
TpeOyromuXx 00pabOTKX U aHAIM3a OOJBITUX 00HEMOB TaHHBIX.

B mpouecce paboThl nosiBHIIach HEOOXOAUMOCTh B HCCIIEIOBAaHUM IOJTYYEHHBIX MapLIPYTOB U
BBISIBIIEHUH TOYEK, Yepe3 KOTOPhIE MPOXOAUT OoJibIiie Bcero aboHeHToB. Heobxoamumo 66110 BEIOpaTh
METOJl KJacTepU3allid BEPIIMH. bBbUIM paccMOTpeHbl Takue MeToabl kak EM-amroputm [2],
anroput™ kinacrepuzauuu rpagoB MCL [3] u meron k-means. Ilocne anammza ocoOGeHHOCTEH
PacCMOTPEHHBIX METOJIOB OBIJIO MPHHSATO PEIIEHHE BOCIIONIB30BaThCsl MeTo10M K-means.

Meron k-cpemnux (k-means) — HauOosiee momyJsIpHBI MeTOJ Kiactepusaiuu. JlefcTBue
JIrOpUTMa TAaKOBO, YTO OH CTPEMHUTCS MUHUMHU3HMPOBATH CYMMApHOE KBaJpPaTHUYHOE OTKIOHEHHE
TOYEK KJIACTEPOB OT I[CHTPOB ATHX KiacTepos [4].
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ITo ananoruu ¢ METOIOM IIABHBIX KOMIIOHEHT LIEHTPHI KJIACTEPOB HA3BIBAIOTCS TAKKE TIIABHBIMU
TOYKAaMH, a CaM METOJi Ha3bIBA€TCS METOAOM TJIaBHBIX TOUEK M BKJIIOYAETCS B OOIIYIO TEOPHUIO
TJIAaBHBIX OOBEKTOB, 00ECIICYMBAIOIINX HAMIYUIIYIO alMpOKCUMAIMIO JaHHBIX. MeTox K-CpelIHuX
UMeeT MHOXKECTBO BAPHAHTOB paOOTHI TSl pa3IMYHBIX THUIIOB JaHHBIX. [5]

Pesynomamot u oocyscoenue. B xauectBe 00beKTa UCCIIENOBaHMs ObLT BBIOpaH KBAJpaT B YEPTE
ropoaa AnMatel: mpocriekT Anb-Papabu — mpocrnekT PaiibimOeka — mpocrnekT JIoCThIK — ymuia
Po3pibakueBa, kak HanOoyiee MPOXOAUMBIN U mocemaemMbiid. Jljig aHanu3a MapmipyToB a0OHEHTOB
OBLT BBIZICTICH CIICAYIONINK MHTEPBaI BpEMEHH: 3a 2 yaca 0 KOHIIa pabouero JHs U 4epe3 2 Jaca
mocje ero OKOH4aHus1, To ectb nepuoA ¢ 16:00 o 20:00. JJanusrii BbIOOp ObLT MPOU3BENEH UCXOS
U3 TMPEINOJIOXKEeHUS, YTO UMEHHO B 3TO BpeMs a0OHEHT CKOpEe BCEro PEIIUT BOCHOJB30BAThCS
ycIyraMs KOJIJI-IIEHTPa COTOBOTO omepaTopa. I TaBHBIM apryMeHTOM B IOJIb3Y 3TOTO BpeMEHH OBLIO
TO, 4TO Haubosee BEpPOSATHO, YTO A0OHEHT MOUJET B KOJUI-LEHTP MOCIE 3aBepIleHusl pabodyero JHs.
Ho Tax xak pabounii 1eHb Y TOPOYXKaH MOKET OKaHYMBATHCS B pa3HOE BpeMsi, ObLI BEIOpaH yKa3aHHBIH
BPEMEHHOW UHTEPBAI.

JlaHHbIE Ui MOCNEIYIOIIET0 aHallu3a CreHePUPOBAHbBI C MOMOIUIBIO A3bIKa MPOTPaMMHUPOBAHUS
Python (mporpamma Jupyter Notebook). Beuto BbimeneHo 25 O(QHCHBIX 3HaHHH U 25 KHIBIX
KOMIIJIEKCOB, a TaK)Ke€ 0003HAYECHBbI BCE MEPEKPECTKU B 33aHHOM KBajparte. C MOMOIIBIO cepBUCa
Google Kaptbl ObUTO HaWICHO pPACIOJOXKCHHE BCEX HEOOXOMUMBIX OOBEKTOB M IOJIyYeHa
MH(GOPMAIIHIO O UX JIOJITOTE U HUpoTe. [IpecTosno creHepupoBaTh MapUIPYThI OT KaXKIOTO KHIIOTO
KomIuiekca K 70 mporeHTaM Bcex O(pUCHBIX 3/1aHUiA.

Ha pucynke 1 oroOpaxkeHbl BbIOpaHHbBIE KHIIbIE KOMIUIEKCHI U oducHble 31anus. B tabnuie 1
MPUBEICH PparMeHT 6a3bl JaHHBIX O TeorpaduIecKrX KOOPANHATAX JKUJIBIX KOMIUIEKCOB M O(DUCHBIX
3/1aHuH, a B Tabnuie 2 — 0 IepeKpecTKax B 3aJJaHHOM KBaJpare.
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Pucynok 1 — JKusble komIiekchl U 0(UCHBIC 3aHus, yKa3aHHble B cepBrce Google Kapter
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Tabmuua 1 — I'eorpaduueckne KOOpAUHATH BEIOPAHHBIX JKHIIBIX KOMIUIEKCOB, O(HCHBIX 3AaHUH B
3aJaHHOM KBajpate ['eorpaduyeckre KoopauHaTHl BRIOpaHHBIX IEPEKPECTKOB B 33/1aHHOM KBaIpaTe

Hazpanue ynuis! (mpocrekra) [Hupora, nonrora
CarnaeBa 43.234823, 76.894697
43.235195, 76.899980
Hoctbik 43.234450, 76.958508
43.239338, 76.957339
Abas 43.238692, 76.894200
43.239057, 76.899473

Tabmuma 2 — 'eorpadudeckre KOOpIUHATHI BEIOPAHHBIX KHJIBIX KOMIUIEKCOB, OQUCHBIX 3/IaHUN B

3aaHHOM KBaJpaTe

3nanus

Ilupota, nonrora

JKuniele koMIIIEKCHI

43.240643, 76.93824389

43.2609546, 76.9435558

OducHbie 3maHus

43.2106054, 76.8988335

43.2071929, 76.91222549

[Moce no6aBienus HeoOoxoaumbix Moayaeir NUmPY [7] u Pandas [8] B mporpammy ObLTH BHECEHBI
MOJTyYCHHBIC KOOPAUHATHI O(DMCHBIX 3JIaHHM, )KHUJIBIX KOMILUIEKCOB U TIEPEKPECTKOB [ 14].

Ha pucynke 2 npuBeneHo rpaduyeckoe oToOpaKeHUE UCXOIHBIX NaHHBIX. KpacHBIMU TOUKaMu
OTMEYEHBbI O(UCHBIC 3/IaHUSl, CHHUMH — KHJIbIe KOMILUICKCHI, JKEIThIMH — TepekpecTku. 1o ocu

OpJIMHAT yKa3aHa J0JI'0Ta, a 0 OCH a0CIUCC — NIMPOTA PACCMATPUBACMBIX OOBEKTOB.

43,27

HIMPOTA

76,89 76,90 76,91 76,92 76,93 76,94 76,95 76,96

JAOJITOTA

Pucynok 2 — I'paduueckoe oToOpaskeHHE UCXOIHBIX JaHHBIX

[Ipy  mocTpoeHmn  MapmpyTOB

HCITIOJIB30BaJICA

Habop wuHTepdencoB

MIPUKJIATHOTO

nporpammupoBanus Google API, KoTopblii 1aeT BO3MOXKHOCTh B3aUMOJICHCTBOBATh CO CIy)Oamu
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Google u wHTerpupoBath ux B japyrue ciuyxObl. Jlns paborer ¢ Google APl 6bur momyden
HeoOxoauMbIid API-KiTio4, HCIoNb3yeMbliil B AajibHekIeM 3anpoce K ceppucy Google [9].

JXKuoit komIieke 3aaBajics Kak HavyajdbHas TOYKa, a opucHOe 3/aHue — Kak KoHeuHas. [lanee
uHdopmarms Obuta nepenana Google AP, KOTOpBIiA BbIa)l Bce HEOOXOIUMBIE KOOPAUHATHL. J{Jst
yn00HO# paboThl Tpu oOMeHe uHdopmarmeit npumereH popmat JSON, B KOTOpOM ObLITH TTOTYYECHBI
nannbie ot Google [10-12].

YroObl yIOCTOBEPUTHCS B TPAaBUIBHOCTH HAIMCAHHOTO KOJa, OBbUI CreHEpHUpPOBaH MapIIPYT,
MOKa3aHHBIN HA PUCYHKE 3.

43.246

43.244

43.242

43.240

ITTF O TA,

43.238

43.236

76.895 76.900 76.905 76.910 76915 76.920 76.925
ITOITOTEA

Pucynok 3 — I'enepupoBanue npoOHOro MapuipyTa

[Tocne mpoBepku pabOTOCIMOCOOHOCTH HANMHMCAHHOTO KOJAA, aHAJOTHYHAS orepanus Oblia
IIpoBeeHa /IS BceX MapiipyToB. [lonydeHHble MapIpyThl IPEACTAaBICHHBl HA pUCYHKE 4.

43,27

43,26

43,25

43,24

43,23

IMNUPOTA

43,22

43,21

43,20

76,89 76,90 76,91 76,92 76,93 76,94 76,95 76,96

AOJIITIOTA

Pucynox 4 — MapmipyTsl nepeBIKeHU a0OHEHTOB
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Bcero Obuio crenepupoBano 600 mapmipyroB. Tak kak B Jupyter Notebook nemocrarouHoe
KOJIMYECTBO I[BETOB, HEKOTOPBIE MAapIIPyThl MOTYT HMMETb OJMH ILBET, YTO I PELICHMS
MOCTABJICHHOU 3a/1a4u He KpuThuHo [13].

[Ipu 00paboTKe NOMYYEHHBIX MAapIIyPTOB U BBIABICHUM HamOOIee MPOXOJUMBIX TOUYEK
UCIIOJIb30BaH MeTo]] K-means.

[IpuHATHI clieayroNnre AOMYIIeHUS:

- B OIpeeNeHHbII MOMEHT BPEMEHM DAacIloIOKEHHEM a0OHEHTa SBIsSIeTCs KOOpAMHATa
MocIIeAHe 0a30BOM CTAHIUU, IPUHSBIICH €0 CUTHAT;

- uHpopMalusg O KOOpAMHATaX a0OHEHTa HE MOJY4YaeTCsl HEMpPEephIBHO; IEepeMelieHHe
aOOHEHTa SBJISIETCSA IUCKPETHBIM, MOITOMY JIOCTaTOYHO 3HATh €ro IOJOXEHHE B JUCKPETHBIC
MOMEHTHI BPEMEHU;

- 0a30BbIC CTAHIMM 32 MPEEIaMU LIEHTPAIbHBIX PailOHOB HE YYUTHIBAIOTCS, TIOTOMY YTO
Tpaduka B ykazaHHOE BpeMsl Y pacCMaTPHUBAEMbIX KJIMEHTOB HE HAOII01AI0Ch.

beutn BeIOpanbsl 20 HHOOJEE MOMYNSPHBIX TOYEK, 4Yepe3 KOTOphIE MPOXOJUT HamOoIbIIee
KOJMYECTBO MapuIpyToB. B Tabnuie 3 B cTonduKkax A0AroTa U MUPOTa YKa3aHbl KOOPIUHATHI STHX
TOYEK, a B TIOCTIEIHEM CTOJIO1Ie MPUBEeHA YacTOTa MPOXOKICHHSI MAapIIPYTOB Yepe3 JAHHYIO TOUKY.
Camoii npoxoaumoit Toukol siBisiercst Touka Ne 304. Uepes Hee mpoxoaut 496 mapuipyros. [lanee
MOJIyYEHHBIE TOYKU OBLITH PAH)KUPOBAHBI M OTMEuUeHbl Ha rpaduke. 13 rpaduka BUIHO, 4YTO TOYKU
PacToJI0kKEHBI C Pa3HON MIOTHOCTHIO.

Tabnuna 3 — Koopaunars! HanOoliee NOMyIIpHBIX TOYEK

Ne Toukn JIOJNITOTa HIAPOTA yacrora
304 (1) 76.9360059 43.2613482 496
14 (2) 76.91630959 43.2420365 465
15 (3) 76.9135411 43.240375 465
12 76.9053115 43.2250501 435
16 76.9125959 43.2400143 300
17 76.91253859 43.2371724 300
20 76.9091973 43.2353646 253
19 76.9091463 43.2358453 253
30 76.9250346 43.2584977 231
23 76.9055566 43.2255578 231
22 76.9059024 43.2254607 231
150 76.9149662 43.2527501 224
18 76.9122142 43.2402813 210
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AHanu3 MoJIydeHHBIX Pe3ybTaTOB MOKa3aj, YTO HauOoIbMid 3P ¢dekT OyAeT AOCTUTHYT, €CIH
PachoIoKUTh KOJUI-UEHTPBI B Toukax 1, 2, 3 (pucyHOK 5). MOXHO BBIACIHTH M APYIHE TOUYKH,
OTJIMYAIOIINECS BBICOKOM MPOXOIUMOCTBI0. ITO 3aBUCHUT OT OIO/KeTa (PUPMBI M TOTO, CKOJIBKO KOJLJI-
[IEHTPOB HEOOXOUMO.

[IpoBeneHHass pabota sBJISETCS NMPUMEPOM aHalW3a JaHHBIX. bbuto mposoxeHo Bcero 600
MapHIpyTOB U3 25 KUJIBIX KOMIUIEKCOB M 25 opuCHBIX 31aHui. Taxke ObUT BbIOpaH HEOOJBIION
MIPOMEXYTOK BpeMeHH — Bcero 4 daca. Eciu ke paccmarpuBaTh alropuT™M paboThl B MacuiTadbax
Bcero ropojaa (mnu Oosiee KpymHOrOo ropoja), € 3aJaHUEM BCeX OOBEKTOB Ha MPOTSKEHHUU
JUINTEIBHOIO BPEMEHHM, TO KOJIMYECTBO IIOJIYYEHHBIX JaHHBIX YBEIMYUTHCS BO MHOIO pas.
OOpaboTka TakMX MacCHBOB JAHHBIX AMKTYET HEOOXOIMMOCTh HCIOJB30BAHUS COBPEMEHHBIX
TEXHOJIOTUH OOJBIINX TAHHBIX.

\! I Y
B 3
43,24 4
{é 2
5 43,23
< =
E —
1
i
43221 =
1 I
— o
1 1 1
1 T T
76.90 76.91 76.92
AOJITOTA

Pucynok 5 — MapuipyTsl ¢ yka3aHueM HanOosiee NoMmysipHbIX TOYEeK

Bvi6oovi. B BbINONHEHHOW paboTe NpPEeAsioKeH aarOpuUTM IOCTPOEHUS pPacHpeeNeHHON
MH(OPMALIMOHHONW CHUCTEMBI JUIsl aHalu3a MepeABIKEHUN aOOHEHTOB U OMNpENEIeHHUs] MecT
PacIoIoKeHHs! KOJI-LIEHTPOB.

JlaHHBIN aHaJIN3 MOXET MO3BOJIUTH HE TOJIBKO COKOHOMUTH Ha MapKETUHIOBBIX MCCIIETOBAHMSIX,
KOTOpBIE, CKOpEEe BCEro, MOJDKHBI ObUIM MOKa3aTh aHAJOTWYHBIE PE3yNIbTaThl M BbIIATH CXOXKHE
PEKOMEH/IALMHU 110 pa3MEIEHUI0 KOJUI-IIEHTPOB, HO M HCIOJb30BAaTh 3TH HApaOOTKH B PELICHUU
APYTUX 3ajad: pa3MEIICHUH TOPrOBBIX TOYEK, MNPEJOCTABISAIOUIMX IMPOAYKTHI, IJIAHUPOBAHUE
JIOTIOJTHUTENBHBIX Pa3MEIIeHN 0a30BbIX CTAHIMI B 4aChl MTUKOBBIX HAIPY30K U MHOTOE JIPYyTOE.
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Copmynuposansvi 0CHO8bL NOCMUHOYCMPUANLHOU NAPAOUSMbl PA3GUMUS  UHGOKOMMYHUKAYUOHHOO0
ceamenma 060poHHO-npombluLIeHH020 Komnaekca PK. [lokaszano, ymo 6 ocHose 0aHHOU napaouemul 1excum
npedcmasienue 0 NOCMUHOYCMPUAIbHOU 60LIHe KAK 0 80liHe CIMOUMOCHell, npuiem clood 6Xxo0um CImoumMoCcms
paspabomku pooomuUpPOBAHHbIX DOEBbIX CUCHEM, d MAKIHCE CIOUMOCIb NOO20MOBKU COOMBEMCMEYIOUUX
Kkaopos. [lokazano, umo ona maxux cmpan kax PK Kntouegvim 60npocom asensemcs CHudiCeHue cmoumocmu
paspabomku nepcneKMuGHbIX Cucmem GOOpyicenull u 00eoll mexnuku. J{okazano, 4mo CHUMCeHUe
CMOUMOCMU NEePCNEeKMUBHbIX pa3pabOmoK 0OOPOHHO20 3HAYEHUs MOodcem Oblmb 0OCMUSHYMO 3d cuem
6HEOpeHUs. KOHYenYuu UHHOBAYUOHHOU NeCMHUYbL, 68 YACMHOCMU, 3d CYem paspabdomKu U 6HeOpeHUs Ux
UeposuIX npomomunos. [is nocie0o8amensHol peanu3ayu KOHYenyuu UHHOBAYUOHHOU J1eCMHUYbL, 8 CE0I0
ouepeds, Haubonee YOOOHLIMU ABNAIOMCA  0ellogble  00pPA308amMeNbHbIE  IKOCUCIEMbl, CNOCOOHbIe
MOOUNUZ08AMb MEBOPUECKYIO IHEPSUI0 MONOObIX YUEHbIX, CIYOeHmMO8 U MA2UCMPAHMO8 HA peuienue 3a0ad,
KPUMU4eCcKy BANCHbIX O HAYUOHANbHOU Oe3onacnocmu. OcobOeHHo aKmyanbHuM CcO30aHue 0eno8bix
00pa308amenbHbIX IKOCUCEM ABNAEMCA UMEHHO 6 dMOU 0bracmu 8 Culy mozo, 4mo camu hno cebe
pobomusuposantsie CUCMEMbl, OPUEHMUPOBAHHbIE HA 2PYNNO0BOe NpuMeHeHue (Ppusuieckue KOMNOHEHMbL
00eBbIX HelUPOHHBIX cemell, Hanpumep) HeuzbedlHcHo 0YOym CMAaHOBUMCS 6ce bolee deuesblMU U NPOCHbIMU
no koncmpykyuu. Haubonee 6axcHoll KOMNOHEHMOU CMAHOBAMCSA CUCIEMbl UCKYCCIMBEHHO20 UHMENIeKMA,
obecneuusaowue A6MOHOMHOE (DYHKYUOHUPOBAHUE MAKUX NEPCHEKMUBHBIX CUCTNEM BOOPYICEHULl KAK
boegvle HelpoHnble cemu, Ymo 0eraem, 8 YACMHOCIU, bonee YeM AKMYATbHbIM PA3GUumue MHO203HAUHOL
JIO2UKU.

Knrwouesvie cnoea: 6oesvie neliponnvle cemu, NOCMUHOYCMPUATbHASL B0UHA, JeNl0gble 00paA3068amenbHbie
9KOCUCMEMbl, UCKYCCIMBEHHbI UHMENNeKN, MHO203HAUHAS J02UKA, UMNopmo3sameujenue, 0OOPOHHO-
NPOMBIUUTIEHHBI KOMHLEKC.

Maxanaoa Kaszaxcman Pecnybnuxkacvinbly acKepu-oHepKaCinmik KeuwleHiniy UH@OOKOMMYHUKAYUATBIK
CecMEeHMIH 0aMblmyObly NOCHMUHOYCMPUATBIK NAPAOUSMACHINGIY He2i30epi myxculpbimOanovl. CoHvlMeH
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Kamap, Oyn napaouema HOCMUHOYCMPUANObL CObICHbIY KYHOLLILIKMAD CO8bICbL peminde UOesCblHd
He2i30eN2eH, JHCoHe 02aH POOOMOMEXHUKANBIK JHCEKNe-JCeKMIiY OaMybiHd, COHOAU-aK muicmi Kaopaapowvl
dasApiaayza Kememin wbleblHOap kipedi. Kazaxcman Pecnybauxacel cuskmoel endep yuiin 6acmel macene
Jrcemindipineen Kapy-scapax Jicyuenepi MeH aCKepu MeXHUKAHbl a3ipiey KYHbIH MeMeHOemy eKeHOill
Kkepcemineen. Ilepcnekmueanviy KOp2aHwvic a3ipiemenepiniy KYHvlH momeHoemyeae UHHOBAYULIbIK 0acnanioax
MYIACLIDLIMOAMACHIH eH2I3Y aPKbLIbL, Aman aumkanod, 01apovlly OUblH NPOMOMUNMePIH 23Ipiey JcoHe eHai3y
apKbLIbL KO JcemKizyee 6oaamulHObiebl 0anen0endi. Mnnosayusiblx 6acnaioaKmolly mys#colpblMOAMACHIH
Oatiekmi dicy3eze acvlpy YWiH 63 Ke3e2iHoe HCAC AIbIMOApObIY, CHYOeHMMEPOiY HCaHe MASUCTNIPAHMMAPObIH
WBIRAPMAWUBLIBIK, KYAMbIH YAMMbIK, KAYINCi30iK Yin Maybi30bl Maceneaepoi weutyee HCYmuvliovipd alamviH
ickepu binim bepy sxodxcyiienepi ey Koaausl Oonvin mabviiadvl. Ickepu 6inim bepy sxoxcylienrepin Kypy ocol
canaoa acipece o3exmi 0onvbln MabvLIAOLL, OUMKEHI POOOMMAHObIPLLIEAH JHCYlienepOi 030epi MONnmovlk
KONOanyea Oagblmmanzan (MblCAbl, HCAYVBIHEEPNIK HEeUPOHObIK JHceninepoiy Qu3uUKanblK KOMROHEeHmmepi)
Ousaiinbl ODOULIHULA CO3CI3 AP3aH JCIHe Kapanativim 601advl. Ey mansi30vl kKoMnonenm sicacanovl uHmenieKm
arcytienepi 60abin Mabwliadvl, OAAP ICKEPU JICYUKe CUSKMbL NEePCReKMUBAIbL KaAPY-JiIcapak Jicylienepiniy
ABMOHOMObL JHCYMBIC ICMEYIH KAMMAMAcsl3 emeodi, OYA, aman aumkanoa, Kon MoHOI JI0SUKAHbIY OAMYbIH
O3eKMINIKMEH HCOAPbL emeOi.

Tyiiindi ce30ep: scayvineepix HEUpPOHObIK JHCelinep, UHOYCMPULOaH Kelinei coevic, ickepu Oinim bepy
IKOMICYUeNEPI, HCACAHObL UHMETIEKNM, KON MIHOL TO2UKA, UMNOPMMbL ATIMACTBIPY, dCKepU-0HOIPICMIK KeuleH.

The foundations of the post-industrial paradigm of the development of the infocommunication segment of
the military-industrial complex of the Republic of Kazakhstan are formulated in the article. It is shown that
this paradigm is based on the idea of the post-industrial war as a war of values, and this includes the cost of
developing robotic combat systems, as well as the cost of the training the relevant personnel. It is shown that
for countries such as the Republic of Kazakhstan, the key issue is to reduce the cost of developing advanced
weapons systems and military equipment. It has been proved that a reduction in the cost of promising defense
developments can be achieved through the introduction of the concept of an innovative ladder through the
development and implementation of their game prototypes. For the consistent implementation of the concept
of the innovative ladder, in turn, the most convenient are business educational ecosystems that can mobilize
the creative energy of young scientists, students and undergraduates to solve problems that are critical for the
national security. The creation of the business educational ecosystems is especially relevant in this area, due
to the fact that robotic systems themselves oriented to group use (physical components of combat neural
networks, for example) will inevitably become cheaper and simpler in design. The most important component
is becoming the artificial intelligence systems that ensure the autonomous functioning of such promising
weapons systems as the combat neural networks, which makes, the development of multivalued logic more
than relevant.

Keywords: combat neural networks, post-industrial war, business educational ecosystems, artificial
intelligence, multivalued logic, import substitution, military-industrial complex.

B paGote [1] ObLT BBIABUHYT TE3UC O MOCTUHAYCTPHAIBLHON MapajurMe pa3BUTHUS 0OOPOHHO-
npoMeinieHHoro komriekca (OIIK) Pecnybnuku Kazaxcran. JlanHbIN Te3uc, TJIaBHBIM 00pa3oM,
OCHOBBIBA€TCS Ha BBIBOJIE O TOM, YTO MOCTHHAYCTpUAIbHAsI BOWHA Ne-(haKTo SBISETCS «BOWHOMN
CTOMMOCTEI», YTO CO BCEH OMpPENENIeHHOCTHIO MPOJAEMOHCTPUPOBATM OOM M CTOINKHOBEHHE B
Haropuom Kapabaxe/Apmaxe ocennpto 2020 roma. Jlake mnsa Hambosiee KOHCEPBATHBHOM YacTH
HAyYHO-TEXHUYECKOTO COOOIIeCTBa CTANO OYCBUIAHBIM, YTO HCXOJ OOCCTOJKHOBEHHM, TIIABHBIM
oOpazomM, onpenensiercs YPPEeKTHBHOCTHIO UCIIOIB30BaHUS POOOTU3UPOBAHHBIX CHCTEM, KOTOPOE, B

30



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 1 (72)

CBOIO OYE€peb, OMpPENENsAeTCS TaKMMU (HAaKTOpaMH KakK CTENEHb HHTEUICKTYalIbHOTO PpPa3BUTHUS
BOCHHOCITYXAI[UX, @ TAKKE SKOHOMUYECKUMHU BO3MOKHOCTSAMHU MPOTUBOOOPCTBYIOIIUX CTOPOH.

B vacTHOCTH, HE BBI3BIBAET COMHEHUH, YTO PE3yJIbTAT PACCMATPUBAEMBIX OOECTOJIKHOBEHH BO
MHOTOM ObUI OOYCJIOBJICH SKOHOMHYECKMMH BO3MOXKHOCTSIMH PecnyOnmuku AsepOaiimxan,
olpeiesIseMbIMU €€ pecypcHOll 06a30il. B To jxe Bpemst He0OXOAMMO IIOHUMATh, YTO MPEICTaBICHUE
O MOCTHHYCTPUAIbHOM BOMHE KaK 0 «BOHHE CTOMMOCTEI» Oy/eT HENOJIHbIM, €CIIU B 3TO MOHITHE
He OyAyT 3aJI0’KEHbI PacXobl Ha pa3pabOTKy M MOCIEAyIollee BHEIpPEHUE Hauboliee MepeoBbIX
CHUCTeM OOOPOHHOI'O 3HAY€HUs, B YAaCTHOCTH, OCHOBAaHHbIX Ha MPHHLUIAX HCKYCCTBEHHOI'O
MHTEJUICKTA.

Vike TmpeAcTaBiIsieTcsi O4EBHIHBIM, UYTO CYIIECTBYIOT BCE MPEANOCHUIKH Uil PE3KOTO CHIDKEHHS
CTOMMOCTH OTJEIBHBIX KOMIIOHEHT OOEBBIX HEHpPOHHBIX CeTeH, B 4aCTHOCTH, OappakUpYIOLIHX
OoenpumacoB [2—6], KOTOpble MOTYT MPUMEHSTHCS B aBTOHOMHOM PEXHME C HCIOJIb30BAHUEM
TAaKTUKHU «OCHHOTO posi» [1]. B Takux ycinoBusX onpesesnsoliee 3Ha4eHue JUIsl pa3BUTHS 000pPOHHO-
IPOMBIIIJICHHOTO KOMIUIEKCA HMEIOT 3KOHOMMYEecKHe (akTopbl, NpU4YéM 37ech Oojee uYeM
3HAYMTENbHAs [0S CTOMMOCTH HOBBIX BOOpPYKEHHH OyleT NpUXOAUThCS Ha pa3paboTKy
COOTBETCTBYIOLIMX HHHOBalMi. MHBIMM clioOBaMH, BONPOC O MOCTUHAYCTPUAIbHOM mHapaaurme
pa3BUTHs O0OOPOHHO-TIPOMBIIUIEHHOTO KOMIUIEKCA OKa3bIBAaeTCsl TECHEMIIMM 00pa3oM CBs3aH ¢
Teopueil MHHOBAIMH, KOHKPETHO C TEMHU BOIPOCAMH, KOTOPBIE pacCMaTpUBAIKCh B paboTax [7, 8].

Jlia takux crpad kak PecnyOnmka Kasaxcran ompenensroliee 3HaU€HUE UMEET CYIIECTBEHHOE
CHIDKEHHE 3aTpaT Ha pa3pabOTKy HOBBIX CHUCTEM BOOPYXEHHHA B MaKCHMaJIbHOW CTENECHH,
WCTIOJNB3YIOUINX HCKYCCTBEHHBI WHTEIUIEKT, HEWpOHHBIE ceTH, W T.A. lloguepkuBaem, 4YTo B
COOTBETCTBHUHM C BbIBOJAMH PaOOTHI [ 1], nefcTBHsI 6€CIMIOTHBIX JICTATEIbHBIX allllapaToB, OCOOCHHO
€CIIM TOBOPUTh O TAKMX TAaKTUYECKUX IpUeMax KaK «OCHHBIN poil», cTaHOBATCs BcE OGoiee u Honee
aBTOHOMHBIMU. CreoBaTeabHO, MMEHHO alrOpUTMUYECKas OCHOBAa Ha KOTOpPOil cTposTcs
COOTBETCTBYIOLIME CUCTEMbI HCKYCCTBEHHOI'O MHTEJUIEKTa IPUOOpETaloT 60iee YeM CyILECTBEHHOE
3HaueHue. VIMeHHo Ha pa3paboTKy Takoro poja aJropuTMoB B 0003pHUMOI NEPCIEKTUBE U OyAeT
MPUXOJUTHCS OCHOBHAS JOJIS 3aTPaT, CBSI3aHHAS C pa3pabOTKOM MEPCIIEKTUBHOW BOCHHON TEXHUKH.

CoOTBEeTCTBEHHO JIJIsl TAKMX CTpaH Kak PecnyOnmka Kasaxcran HEOOXOIMMO MPUHATH BCE MEPHI
IUIE  TOTO, YTOOBI HMMETh BO3MOYKHOCTh CYIIECTBEHHBIM 00pa3oM YACHIEBUTH pa3pabOTKy
COOTBETCTBYIOILIMX CHUCTEM M UX BHEJPEHHUE B IPAKTUKY.

Kak nmoxa3pIBaeT UCTOPHSI pa3BUTHsI BOCHHOM TEXHUKH, JUIS 3TOTO CYILECTBYET HECKOJIBKO ITyTEH.
HauOonee oueBuaHBIN M3 HUX ObUI peann3oBaH BO BTOpoH mojoBHMHe XX Beka B CoeTMHEHHBIX
Itatax Amepuku. B 3T0il cTpane 3arparbl Ha pa3pabOTKy MEPCHEKTHBHBIX CUCTEM BOOPYXEHHH
YaCTUYHO KOMIIEHCHPOBAIHCH TEM, YTO aHAIOTUYHBIE Pa3padOTKU UCTIONB30BAIHCH B TPAKIAHCKOM
CEKTOpE, T.€. OJHOBPEMEHHO IIJIO WX BHEAPEHHE B MAacCOBOE HCIOJIb30BaHHE. OTY4aCTH WMEHHO
BCJIEJICTBHE YCII€Xa TaKOrO pojJia KOHLENIMH U ObII CPOPMYIMPOBAH TE3UC O TOM, YTO Pa3BUTHE
OIIK siByisieTcst TOKOMOTHBOM TSI Pa3BUTHS YKOHOMHKH.

OnHako TakoW MyTh SIBISETCS JAJIEKO HE €JWHCTBEHHBIM. B wacTHocTH, B padorte [1] Obuio
M0Ka3aHo, 4To Oosiee YeM MEPCHEeKTUBHBIM SIBIISETCS UCIOJIb30BAHUE JETIOBBIX 00pa3oBaTeIbHBIX
cucreM [9, 10]. B cOOTBETCTBUH € 3TUM MOJX0JI0M, pa3paboTKa CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTa
(1 ero HocuTenel) MEPBOHAYAIBHO OCYILECTBIISAETCS B UTPOBOM PEXHUME, TO €CTh MCIOIb3yeTCs
KOHIIETILIMSI MHHOBAIlMOHHOM JecTHUIB! [11]. B cooTBeTcTBUM ¢ HEro, AOCTHXKEHHE KOHEUHOTO
pe3yibTaTa OCYHIECTBISIETCS B HECKOJBKO CTaif, Ha KaXJTOHM W3 KOTOPHIX OCYHIECTBISECTCS
KOMMEPIHATN3AIHSI TPOMEKYTOUYHBIX TPOTYKTOB.
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[IpuMeHUTENPHO K KOHLENIMM JEeNOBBIX O00pa30BaTENIbHBIX CHUCTEM, PAacCMATPUBAEMBIX B
IIPEJIOMIICHUN TE3UCa O MOCTUHAYCTPUAIBHOW BOMHE KaK O BOMHE CTOMMOCTEW, IEPBBIM U3 TaKUX
IIPOMEXYTOUHBIX IPOAYKTOB SBJISETCS CO3/JaHHME pPa3jIMYHOIO pPOJa PpPa3BUBAIOLIUX WID,
MCTIOJB3YIOUINX TE€ YK€ CaMble MPUHILUIBI TIOCTPOSHUS UCKYCCTBEHHOT'O MHTEIUIEKTA. YTO U OOeBbIC
neriponnsie cetu (BHC).

OpHaxo, NaHHBIM IyTh TaKXe HE SABISAETCS €JUHCTBEHHO BO3MOXKHBIM. TouHee, NaHHBIN IIyTh
11€J1eCO00pa3HO KCII0JIb30BaTh TOJIBKO HA MEPBBIX CTAUSAX PEeAIN3aLUU KOHIIETIIIUY HHHOBAMOHHON
JeCTHULBI. JICMCTBUTENBHO, NajbHEHIEE YCIOXKHEHHE CHCTEM HMCKYCCTBEHHOIO MHTEIUIEKTa
00OpPOHHOTO Ha3HAYEHUS MOTPeOyeT co3aaHust 0ojiee CIOKHBIX AITOPUTMOB HEXKENU Te, KOTOPHIE
MOTYT OBbITh NCIIOJIB30BAHBI B UTPOBBIX CUCTEMAX.

@dakTUYECKH [IeIOBbIE 00pa30BaTEIbHON CHCTEMBI CIOCOOHBI TOJBKO JaTh CTapT pean3alui
HOBOW MapaJurMbl pa3BUTHSI 0OOPOHHO-TIPOMBIIIIEHHOTO KoMmIuiekca PK, koTtopas nepBoHadaibHO
ObL1a chopmyaupoBana B [1].

Jns Toro 4troObl O0ECHEeYHTh peaTu3alyi0 KOHLENUUH HHHOBAllMOHHOM JIECTHHLBI Ha
HOCTEYIOIUX CTaJusAX HeoOXoauma pa3padoTKa JOMOIHUTENBHBIX MEP YTO M COCTaBJSET LIeb
JTAaHHOM paOOTHI.

Heo6xoauMo OTY€TIIMBO NMOHMMATh, YTO BHEAPEHHME JIOOBIX CHUCTEM, CBSI3aHHBIX C OOEBBIM
HCII0JIb30BAaHNEM HCKYCCTBEHHOI'O MHTEIIJIEKTA, IPEAyCMaTPUBAET ONIEPUPOBAHUE B TPEX PA3IUUHbBIX
CEerMEHTaX: NEePBbIA CErMEHT — 3TO COOCTBEHHO aJITOPUTMUYECKAsi OCHOBA, BTOPOU CETMEHT — ATO
peayiu3yromas ero ImporpaMMHOe OOecleYeHHEe M TEXHMUYECKHE YCTpPOWCTBA, Ha KOTOPBIE OHO
YCTaHABJIMBACTCS, U HAKOHEI, TPETHI CETMEHT — 3TO 00J1aCTh MPAKTHYECKOTO UX MCIIOIb30BaHUS,
Harpumep, 0TpaboTKa pealbHOro 60eBOro MpUMEHEHHSL.

Ecnu roBoputh 0 pazpaboTKe CHUCTEM HCKYCCTBEHHOI'O MHTEIUIEKTa OOOPOHHOIO 3HAYEHUs, TO
HauOOJIbIINE 3aTPaThl ¢ OYEBHJHOCTBIO OYAYT CBsI3aHbl MIMEHHO C HEPBBIM M3 3TUX CEIMEHTOB,
IIOCKOJIBKY, KaK OJHO3HAYHO II0Ka3bIBAIOT PE3YJIbTaThl COBPEMEHHBIX HCCIEIOBAHUNA B JAHHOMN
obnactu [12, 13], anropuTmMudeckass OCHOBa CHCTEM HCKYCCTBEHHOI'O HMHTEJUIEKTa HENpPEpPBhIBHO
coBeplIeHcTByeTcsl. bosiee Toro, ectb Bce OCHOBaHUS IoJlaraTh, YTO B 0003pMMOM OyaylleM B
CUCTEMBl MCKYCCTBEHHOTO HHTEJJIEKTa MEepeiayT Ha MHOTO3HAYHOIO JIOTMKY Kak Ha CpE/CTBO,
MTO3BOJISIIOIINE MAaKCUMaIbHO MPUOIU3UTH UX K OMOJIOrH4€CKOMY NMPOTOTHUILY, TO €CTh K HHTEIJUIEKTY
yesoBeka [ 14, 15].

O4eBHIIHO, UTO XapaKTep MBICIUTEIBHON AEATEIbHOCTU YEJIOBEKA HE CBOJUTCS K KIIACCHYECKOU
ApHCTOTENEeBOM JIOTHKE, M, CJeI0BaTelIbHO, pa3paboTKa CHUCTEM HCKYCCTBEHHOI'O MHTEIJIEKTa,
MIOCTPOCHHBIX HA MHOTO3HAYHOMW JIOTHKE, IpeACTaBiIsIeTcs B 0ojiee YeM aKTyaJlbHOW Ui peLIeHUs
JOOBIX NMPUKIAAHBIX 3a/1a4. OTCI0/1a BBITEKAET, YTO OTPAOOTKA TAKOTI'O pOAa CUCTEM MOXKET BECTUCH
C HCHOJb30BaHUEM JIIOOBIX TeXHHUYecKuX Iutardopm B (moboro Hardware and Software) mpu
yCIIOBUH, 4TO OyJeT mapajiebHO oOecredyuBaThCsl pelleHHe 3ajad KaK TPakJaHCKOTo, TaK U
00OpOHHOr0 Ha3HaueHus. ['eonoauTHYECKOE COMEPHUYECTBO Jie-(paKTO CMEIIAeTCsl HE MPOCTO B
Hay4YHO-TEXHUUYECKYIO chepy, KaK 3TO UMENIO MECTO B cepeinHe XX BeKa, HO KOHKPETHO B 00J1acTh
KOHKYPEHLIUH MEKy allrOPUTMHUUECKOU ocHOBOM 1.

OTcro/1a BEITEKAET, YTO CYLIECTBYET €I1€ OHO BECbMa OOLIMPHOE MOJIE IeATEIbHOCTH, B KOTOPOM
MOKHO OOECIEeUYHTh Pa3BUTHE MHOTO3HAYHOM JIOTMKM JJISi CUCTEM Ipa)kJIAaHCKOro Ha3zHaueHHs (B
LEJIAX TOCIEAYIONIETr0 UCIOIb30BaHUs B 000OPOHHOH cdepe). OTTOIKHEMCS OT OCHOBHOW MBICIH,
chopmynupoBanHo B [1, 9]. VYcmex mnNpoMexXyTOYHBIX CTaAWd peaTu3anvi KOHICTIIHH
MHHOBAIIMOHHOM JIECTHULIBI OyJeT BO MHOTOM ONPENENSTHCS TEM, HACKOJIbKO NMPOMEKYTOUHbIE
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pe3ynbraThl OyayT BOCTpeOOBaHHBIE PBIHKOM. B pabore [9] ObUIO TMOKa3aHO, 4YTO JEIIOBBIC
o0pa3oBaTeNbHbIE SKOCHCTEMBI, OPUEHTHUPYIOUIHECS Ha pa3paboTKy AETCKUX U MOJIPOCTKOBBIX
Pa3BUBAIOIINX UTP, ACUCTBUTEIHLHO MOTYT O0ECIIE€YHTh UMIIOPTO3aMElIeHHE Ha BeCbMa OOIIMPHOM
CETMEHTE PBIHKA, YTO HETIOCPEICTBEHHO MOATBEPKAACTCS JAHHBIMHA TAMO>KEHHOW cTaTUCTUKH [9]. B
HacTosmee Bpems: B Kazaxcrane cymiecTByer erie OJuH OOMIMPHBIM CETMEHT PbIHKA, HA KOTOPOM
TaK)kK€ MOKHO ONEPUPOBATH B LIEJSAX CO3/IaHUSl arOPUTMOB CHUCTEM HMCKYCCTBEHHOI'O MHTEJUIEKTa
JBOMHOTO Ha3HAYECHMsI; KOHKPETHO peub UIET O PhIHKE JJaOOPATOPHOTO U U3MEPUTEIHHOIO (B TOM
qHclie, MEIUIIUHCKOT0) 000PYJ0BaHHUS.

KonkpertHo, peub HAET 0 MAKCUMAIILHO IIUPOKOM BHEIPEHUH MTOIX0/IA, BIIEPBBIC MTPEII0KEHHOTO
B pabore [16]. B nmanHoli paGore OBUIO TMOKa3aHO, YTO CYIIECTBYIOT BIIOJHE OIpECIICHHBIC
NEPCHEKTUBBl Ui UMIOPTO3aMEIIEHHsI Ha PBIHKE JIa0OPaTOPHOTO XHMHUKO-TEXHOJOTHUECKOTO
obopynoBanus. bpUI0 TMOKa3aHO, YTO B CTOMMOCTh COBPEMEHHBIX IMPHOOPOB XUMHKO-
TEXHOJIOTUYECKOI0 Ha3HAUY€HHUs BXOASAT JBE OCHOBHBIE COCTAaBJISIOLIME: OJIHA M3 HUX CBS3aHA
HEMOCPEACTBEHHO C W3MEPUTENbHBIMU  y3JaMH, a Jpyras — C BCIOMOTaTeIbHBIMU
pPaZMO’IIEKTPOHHBIMU ~ CXEMaMH,  BBINOJHSIOMKUMUA  (QYHKIUIO  yOpaBlIeHUs, a  TaKxke
o0ecrneunBalIIUMU Mpeodpa3oBaHUE MEPBUYHOIO U3MEPEHHOTO CUTHANIa B 3HAUYEHUE U3MEPSEMBIX
BEJIMYMH, IPEICTABISIONMIUX HHTEPEC IS SKCIIEpUMEHTATOPA.

Becpma mokazaTenbHBIM B JaHHOM OTHOIICHHHM  SIBISIETCA NpPHUMEP BHUCKO3UMETPOB,
paccMoTpeHHBIX B [16]. Bbulo moka3zaHo, 4TO 3HAYMTENbHAsl JOJS CTOMMOCTH COBPEMEHHBIX
BHCKO3UMETPOB MIPUXOIUTCS IMEHHO Ha PaJHOdJICKTPOHHOE obecnieueHue. Tam ke ObLI0 TIOKa3aHo,
9TO ero (PyHKIMH B 3HAYUTEIHHOIN CTEIIEHH MOTYT OBITh 3aMEHEHBI MPOTPAMMHBIM 00ECTICUCHHEM,
yCTaHABIMBAaEMbIM Ha CMapT(OH MOJIb30BATEIS.

DakTH4eCKH peub UJIET O TOM, UTO 3HAYUTENIbHAS YaCTh PAIMO3IEKTPOHHBIX OJIOKOB MPUOOPOB,
MIPEJICTABJICHHBIX Ha pPBIHKE, 3aMEHsieTCd CMapT(OHOM, KOTOPBI HAXOIUTCS B PaCHOPSIKEHHUU
nonb3oBarens. B pabote [16] nanublii moaxoa ObUT MPUMEHEH K CO3JJaHHIO BUCKO3UMETPOB HOBOTO
TUTIA, B KOTOPBIX (YHKIWH YIPABICHHUS W TOJNyYEHHs] NAHHBIX I10 BSI3KOCTH BBITIOIHSIOTCS
IPOTPaMMHBIM 00ecTieYeHIEeM, YCTAHOBICHHBIM Ha cMapT(hOH.

O4eBuAHO, UTO TAHHBIHN MOX0.T MOKET OBITh pacIpoCTpaHeH Ha BECbMa U BEChMa IHUPOKHUH Ki1acc
71a00paTOPHOTO HU3MEPUTENBHOTO O0OPYAOBAaHUS XHMHUKO-TEXHOJIOTHYECKOTO W MEIUIUHCKOTO
Ha3zHaueHus. BMecTo M0porocTosimux paauo3TeKTPOHHBIX KOMIOHEHT MOKHO HCIIOJIb30BaTh
Bluetooth moayns, o6ecieunBaromuii CBA3b cO CMapTHOHOM MOIB30BATENS.

[TomuepkuBaem, 4To B JAHHOM CJy4ae 3HAUUTENIbHAS J10JI1 CTOMMOCTH MPUXOJUTCS HUMEHHO Ha
porpaMMHOe oOecliedeHne, 3aMeHstomee co0oil paanosnekTpoHHoe obopyaoBanue. Pa3zpaboTka
TaKOI'o poJia MPOrpaMMHOTI0 obecriedeH sl (M COOTBETCTBYIOIIMX KOMIIOHEHT 000PY/A0BaHNs) BIIOJIHE
MOJKET OBITH ClIeJIaHa IICHTPAIM30BaHHO. bojee Toro, MOXHO peann30BaTh MOAXO, TIPU KOTOPOM
COOTBETCTBYIOIIIEE ITPOrpaMMHOE oOecIiedeHne, pa3paboTaHHOE CTPYKTYpaMu, apPpuinpoBaHHBIMU
C TOCYapCTBEHHBIMU OPTaHU3ALMUSIMHE, MPEIOCTABISIFOTCS TOJIB30BaTENsIM OECIUTaTHO B OOMEH Ha
BO3MOYKHOCTh IIIUPOKOTO PACIIPOCTPAHEHHS SKCIEPUMEHTAIBHBIX PE3Yy/IhTAaTOB, MONYYEHHBIX €r0
MOMOIIIBIO.

Heckonbko ymporasi, peub WAET O CO3aHUM IEHTPAIM30BAHHOIO OaHKA HKCIEPUMEHTATbHBIX
JAHHBIX, TOJY4aeMbIX HEMOCPEJCTBEHHO B X07ie IKCIepuMeHToB. Co3/1anue Takoro 0aHKa JaHHBIX
MPEJICTABISIET HHTEPEC KaK U3 OOBEKTUBHBIX, TAK U CYOBEKTUBHBIX co0OpakeHUH. K 00beKTHBHBIM
OTHOCHUTCSI TOT (haKT, YTO OYEHb YaCTO KOHKPETHAs WCCIeNOBaTelbCKas Tpylnmna He o0jamaeT
BO3MOYKHOCTBIO TIOJIHOCTBIO 00€CIednTh O0pabOTKy TOJMYYCHHBIX WM OKCHEPUMEHTAIBHBIX
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JAHHBIX,, WK K€ BOSHUKAIOT 00CTOSATENILCTBA, KOT/Ia 3TH SKCIIEPUMEHTAIILHBIC JAHHBIE OKa3bIBAIOTCS
HYXKHBI JPYTOd HCCIENOBATENbCKOW TPYIE HJs MOATBEPXKACHUS CACTAaHHBIX BBHIBOJOB M TOMY
nonobuoe. ITomumo 3TOrO, CymIeCTBYEeT Takol (akTop, KaK yrepsl TeKYIUX dKCIEPUMEHTATbHBIX
JAHHBIX, BCIIEJACTBHE X HEOPEIKHOTO XPAHCHHUS U T. II.

Coznanue 1EeHTPaIM30BaHHOIO OaHKa MX MO3BOJMUT CHSTH BCE ATH 3aTPYIHEHHUs, MapajlieIbHO
oOecrnieurBasi KOHTPOJIb HaJ BHITOJTHEHUEM JIFOOBIX UCCIIEI0BATENIbCKUX MPOEKTOB, (PMHAHCUPYEMBIX
CO CTOPOHBI TOCYIapCTBA.

OueBHIHO, 4YTO MpOrpaMMHOE oOOecreueHue, HUCHOoJIb3yeMoe [UIsl pealu3auuu cMapTdoH-
OPUEHTUPOBAHHBIX TPHUOOPOB PA3IMYHOTO HA3HAUCHUs, 001amaeT OOJBIION BapHATUBHOCTHIO.
WNuave roBopsi, Uik TOrO YTOOBI peaTM30BaTh KOHIAYKTOMETP, UCTIOIB3YIOIIHNH Ty ke UACI0, UTO U B
pabore [16], TpeOyercs co3maTh HOBOE IporpaMMHOe oOecledeHne, MYCTh M CXOIHOE C
MIPOrPaMMHBIM 00€CTICYCHUEM JIJISi BUCKO3UMETPA, HO BCE-TaKU OTIUYAIOIIUMCS OT HETO.

Pemmnth ngaHHylo 3a7ayy MOXKHO CHUCTEMHO, KaK BBITEKAeT U3 COOOpaKeHMi, M3JI0)KEHHBIX B
paborax [14, 15], ucnons3ys M. TouHee, 371eCh BO3HMKAET BIIOJIHE ONMPEICICHHAS, PAKTHUCCKH
3HayuMas 3aj7ada JAjsl UCIOJIb30BaHUS AITOPUTMOB MCKYCCTBEHHOT'O MHTEIJIEKTAa. A UMEHHO, peyb
UaET O TOM, YTOOBI B peXHME, MAaKCUMAaJIbHO OJM3KOM K aBTOMAaTUYECKOMY, CO3/1aBaTh MOMIYIH
MPOrpaMMHOTO OOecredeHus], pellallue IOCTaBIeHHYI0 3afady. Peanusanus Takoro poja
QJITOPUTMOB, KOTOPbIE€ B 3HAYUTEJIbHON CTENEHHU SIBIISIFOTCSI CaMOOOYYarOIMMHUCS, MIO3BOJISET Jajiee
IIEPEHECTU ATOT OMNBIT M HAa CO3JaHUE AJTOPUTMHUYECKON OCHOBBI JUIsl cCaMOOOyJaromuxcs 00eBbIX
HEHUPOHHBIX CETEH.

HecMoTpst Ha TO, 4TO CYIIECTBYET KaXKyIIEeCs pa3iMuue MEXAYy STUMH IBYMs 3aJadyaMu, B
JNEHCTBUTENFHOCTH OHHM JIOCTAaTOYHO ONM3KU. bonee Toro Takoil mojaxoj MO3BOJSET CO3/1aBaTh
CUCTEMBbl HMCKYCCTBEHHOTO HHTEIJIEKTa, CIIOCOOHBIE K CaMOCOBEPIICHCTBOBAHHWIO, Ha OCHOBE
KOMMEPUECKH 3HAaYMMOT0 MPOJIyKTa ITpaXk1aHCKOro Ha3HaueHus. ViMeHHo 3Ta ujes u Obliia 3al10)keHa
B ¢umiocockue KOHIICTIINK, OTpakeHHbIe B pabortax [14, 15], rme paccMarpuBaiach HepapXust
YpOBHEM cHCTeM nepepadoTKu HHGOpMAITIH.

Taxum 00pa3om, 1eraoBbie 00pa30BaTeNbHbIE 3KOCUCTEMBI IEHCTBUTENBHO CIIOCOOHBI CTaTh SAPOM
(GhOopMUPOBaHHS HOBOW MapaJurMbl Pa3BUTHS WHPOKOMMYHHUKAIMOHHOTO CETMEHTa OOOpPOHHO-
MIPOMBIIIJIEHHOTO KOMIUIEKCa 3a CUeT TOro, 4TO OHM OOECIEeUYMBAIOT CYLIECTBEHHOE CHIDKEHHE
Harpy3kd Ha OIOJDKET, 4TO SIBISETCS Oojiee 4eM KPUTHUHBIM A TaKuX cTpaH Kak KazaxcraH.
3HauuTeNbHAS YaCcTh 337a4 B JAHHOM CIIy4ae MepeHOCUTCs Ha Y4eOHBIH mporiece, mpuueM B hopme,
nonyckaromeil  3QpQeKTUBHYI0 MOOWIM3AIMI0 HHTEJUIEKTYAIbHOTO TMOTEHIHajda  ydalencs
MOJIOZIEHKHU.
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IHokazano, wmo peanuzayusi HOBOU NAPAOUSMbL PA3GUMUSL  UHOOKOMMYHUKAYUOHHO20 Ce2MEeHMA
000POHHO-NPOMBIULTIEHHO2O KOMMAEKCa Pecnybnuxu Kazaxcman, omeeuaowas — peanusim
NOCMUHOYCIMPUATLHOU 9NOXU, mpedyem paspabomKu NPUHYURUATLHO HOBbIX HOOX0008 K NOCHPOEHUIO
AneopumMmo8 YnpaeieHus poOOMU3UPOGAHHLIMU CUCEMAMU, OCUCMEYIOWUMU 8 ABMOHOMHOM pedlcuMe.
Ilpumepom coomeemcmeayroujeli cucmemvl AIAOMCA 00edble HEUPOHHBIE Cemu, UCHONL3YIOuUEe MAKMUKY
«OCUH020 posy unu el ananrocuunvle. OOHUM U3 HANPAGLEHUL PA3PAOOMKU ANOPUMMULECKOU OCHOBbL HOEBbIX
HEUPOHHBIX cemell SI8NAeMCs aneedpau3ayLsl HeuemKou J102UKU, NO360JSIOUAsL COeNAMb «GHYMPEHHUILY A3bIK
KOMAHO MAKCUMATbHO —KomnakmuwviMm. Ilpu —aneebpausayuu Heyemxou J102UKU  YCIMAHABTUBACMCSL
COOMBEMCMEUE MENCOY TUHSBUCTNIUYECKUMU NEPEMEHHBIMU («KOMAHOAMUY) U ITEMEHMAMU HEKOMOPO20 NOIS
Tanya, 6nazodaps uemy 6ce onepayuu HA0 KOMAHOAMU OKA3BIBAIOMCS CEEOCHHBIMU K A12e0pauyecKum.
Toxazano, umo 0151 nPeodOAeHUS MEHCOUCYUNTUHADHBIX OAPLEPOB, CEA3AHHBIX C UCTIOTb308AHUEM UUUPOKO2O
cnexmpa noneu I'anya 6 mexnuueckux OUCYUNIUHAX, BAXCHO 0OECNEYUNMb BbICOKYIO CMENeHb HA2ISIOHOCMU
NOHAMUL, OMHOCAWUXC K obracmu abcmpakmuou aneedpvl. Oma npobiema peuwiaemcs uepes
npedcmasnenue snemenmos I anya 6 eude mampuy u mpaxKmoexy NpUMUMUGHBIX KOPHEl U3 eOUHUYbl KaK
JI02UYeCKOU MHUMOU eOunuybl. Jlan KOHKpemHblil npumep npeocmaeienus noas lanya uepe3 mampuyuvl,
2eMEHMbl KOMOPBIX AGNAIOMCS NEPEMEHHLIMU MPOUYHOU TIOSUKU.

Knrouesvie crrosa: 6oesvie neliponnvle cemu, UCKYCCMEEHHbLU UHMELIeKm, HewemKas joeuxa, noas I anya,
ABMOHOMHDIU PEACUM, TUHSBUCTIUYECKIUE NepeMeHHble, T02UHeCKas MHUMASL eOUHUYA.

Maxanaoa  nocmundycmpuanovl — Ke3eyHiy  WbIHObIKMAapblHa — calikec  Kenemin — Kazaxcmarn
Pecnybnuxacvinvly ackepu-oHepKkaCcinmix KeueHiHiy UHGOKOMMYHUKAYUSTLIK, Ce2MEeHmMiH 0aMblmyObll Jicana
napaoueMacyin Jcy3eze acvlpy KYpolablCKd NPUHYURUANObL HCAHAd MaCinoepdi a3ipneyoi Kaxicem ememinoici
Kepcemineen. a8MOHOMObL DedCUMOe ICYMBIC HCACAUMBIH POOOMMAHOBIPLLIZAH JiCYlenepli backapy
aneopummoepin backapy. Konaiinel scyiiece Mvlcan peminde opaman maKkmuKacblH Hemece CO2aH YKcac
HeUpoHObIK diceninepdi anyza bonaodvl. Kayvineepnix HeUpoHObIK JHceninepdiy aneopummoix He2i3in 0amvimy
bazvimmapvinbly 0ipi — OYN «IWKI» KOMAHOANLIK MIN0I MYMKIHOICIHULE bIKWAM emin Jcacayea MyMKIHOIK
bepemin OYn0bIp N02uKanvly aneedpacwvl. Bynvinevlp no2uxansvl anrcedpanay xezinoe mindik AuHbIMATLLIAD
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(«komanoanapy») men bencini Iarya epiciniy saremenmmepi apacbiHOAd CIUKECMIK OPHAMBLIAObL, OCbI2AH
OaliaHbICMbl KOMAHOAAAPOagvl Oapavlk amanoap anreebpanvikea Oeuin azasnovl. lanya epicmepiniy xey
CNeKmpiH MeXHUKANbIK NaHoepoe KONOaHYMeH OalllaubiCmbl NIHAPANLIK Kedepeinepoi dceHy YuliH
abcmpaxmini aneebpa canacvlHa KamvlCmvl YEbIMOAPOLIH JHCOApbl AUKLIHOBLILIZbIH KAMMAMACHI3 em)y
Manvi30bl exendici kopcemineen. Byn mocene I'anya asnemenmmepin mampuya mypinde Oetineney dicomne
aneauiKbl MamMbipaapobl J02UKALIK elecmemy 0Oipnici peminOe OipaikmeH MYcCiHOIpY apKulibl weuinedi.
Tanya epicin mampuya mypevicoinan OetineaeyOi HAKmbl MbICAIbl KeAMIPLieeH, 0Aapobly d1eMeHmmepi
YULMIK IO2UKATBIK AUHBIMATILLIAP 00IbIN MabbLIAObI.

Tyiiindi ce3dep: odicayviHeepiKk HeUpoH dceninepi, HcacanObl UHMeNeKm, MYCiHikciz noeuxka, Ianya
epicmepi, a8MOHOMObL PENHCUM, TUHSBUCMUKATBIK AUHBIMAILLIAD, T0SUKATLIK OUOAH WbleapblieaH OipiiK.

It is shown that the implementation of a new paradigm for the development of the infocommunication
segment of the military-industrial complex of the Republic of Kazakhstan, which meets the realities of the post-
industrial era, requires the development of fundamentally new approaches to the construction of control
algorithms for robotic systems operating in an autonomous mode. An example of a suitable system is combat
neural networks using the wasp swarm tactics or similar. One of the directions in the development of the
algorithmic basis of combat neural networks is the algebraization of fuzzy logic, which makes it possible to
make the "internal” command language as compact as possible. During the algebraization of fuzzy logic, a
correspondence is established between linguistic variables ("commands™) and elements of a certain Galois
field, due to which all operations on commands are reduced to algebraic ones. It is shown that in order to
overcome interdisciplinary barriers associated with the use of a wide range of Galois fields in technical
disciplines, it is important to provide a high degree of clarity of concepts related to the field of abstract algebra.
This problem is solved through the representation of Galois elements in the form of matrices and the
interpretation of primitive roots from unity as a logical imaginary unit. A specific example is given of
representing the Galois field in terms of matrices, the elements of which are variables of ternary logic.

Keywords: combat neural networks, artificial intelligence, fuzzy logic, Galois fields, autonomous mode,
linguistic variables, logical imaginary unit.

B pa6ote [1] O6butn mpoaHaaTu3upoBaHbl BO3MOXKHBIE TYTH Pa3BUTHs MH(POKOMMYHHKAIIMOHHOTO
cerMeHTa oOopoHHO-TipoMbIieHHoro  kommekca (OIIK) PK B pamkax mapagurmel
MOCTUH/AYCTPUAIBLHONM BOHHBI, HEOOXOAMMOCTb (OPMHPOBAHUS KOTOPOM YyXKe HE BbBI3BIBAET
COMHEHMH, 0COOEHHO, €ClIi NPUHATh BO BHHMaHHUE pe3yibTaTbl O0oecToJKHOBeHMH B HaropHowm
Kapabaxe/Apniaxe ocenbto 2020 1. Tam e ObUIO MOKa3aHO, YTO OJHHUM U3 CPEJICTB, CIIOCOOHBIX
oOecnieunTh (opcupoBaHHOe pa3zButue naHHoro cermeHTa OIIK mpu cyiecTBEHHOM CHMYKEHUU
Harpy3ku Ha OIO/DKET SBISIIOTCA JeoBble oOpaszoBarenbHble 3KOocucTeMbl ([120), xapaktep
(hopMHUpOBaHHS KOTOPBIX OBLT TOJAPOOHO PACKPHIT B [2].

OpauM u3 HamboJee MEepCHeKTUBHBIX CPEICTB BeleHUsI 0OEBBIX AEHCTBHUM, KOMIIEMEHTAPHBIX
KOHIIETILIMY MTOCTUHYCTPUAIbHOM BOIHBI, siBiIsitoTCS 60eBble HelipoHHble cetu (BHC) [1], npuHimn
JNEUCTBUSL KOTOPBIX SBIAETCS JIOTUYHBIM PA3BUTHEM TAKTHUKUA TPYNIOBOTO HCIOJIb30BaHUSA
OecnloTHBIX JeTarenbHbIX anmapaToB (BILJIA), koropas obcyxkaanach B MHOTOYMCIEHHBIX
pabotax [3—6]. PakTHUECKH pedb HJET 00 MCIOJIBb30BaHUH TAKTUKU «OCHHOTO POs», COCOOHOTO
JeCTBOBAaTh KaK €IWHOE IeJIoe, HO COCTosee M3 (PU3MYECKH HE CBS3aHHBIX MeEXay co0oi
KOMIOHEHT [1].

OHUM U3 TPEUMYIIECTB TAKOW TAKTUKH [ 1| SBIISIETCSI BO3MOXKHOCTD IIEPEX0/1a K UCTIOJIE30BaHUIO
MakCUMajJbHO JICHIEBBIX KOMIIOHEHT, OOJIaJalollMMM  HU3KUMHU  TaKTHKO-TEXHHUYECKUMU
xapakrepuctukamu (TTX), B yaCTHOCTH, HU3KOHW CKOPOCTBIO, OTHOCUTEIBHO BBICOKOM CTEIIEHBIO
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YSI3BUMOCTH M T.A4. OTO COOTBETCTBYET TE3UCY O IMOCTUHAYCTPUAIbHOW BOHHE KaKk O «BOMHE
CTOMMOCTE»: TpH YCIOBUHM, YTO CTOMMOCTH Ooe3amaca, HEOOXOAMMOTO Ui YHHUYTOXXCHUS
komrnoHeHT BHC, OyneTr cymiecTBeHHO MPEBBIIATh UX COOCTBEHHYIO CTOMMOCTB, MPOJOJDKCHHE
0OECTOJIKHOBEHHI CTAaHET SKOHOMHUYECKH HEIMpPUEeMIIEMO JUIs OJHOH W3 MPOTHBOOOPCTBYIOIIMX
CTOPOH. DTOT (akTop (BeIHUMHA MPSMBIX 3aTpaT Ha BeJleHne 00EBBIX JCHCTBHIN) SBIsIETCS OCOOCHHO
CYLIECTBEHHBIM JJIS JIOKAJIbHBIX KOH(IUKTOB, TPOKCU-BOWH U T.1.

Munumu3aius pacxosoB Ha co3faHue W pazpaboTky ¢usznueckux komrnoneHT BHC, B cBoro
ouepeib, MOJTHOCThIO oTBedaeT KoHuenmuu JID0 [1], Tak kak ux oTpaboTKa MOXKET IPOBOJUTCS B
paMKax WHHOBAI[MOHHOW JEATEIBHOCTH OOYYaroIIMXCs, KOTOpas B COOTBETCTBUU C KOHLEHIIHEH
TpeyroipHuKa 3HaHuWi [7,8] paccmarpuBaeTcss Kak HEOOXOAMMAasi COCTaBISIOMIas Y4eOHOTro
npouecca. YMECTHO TaKKe MOAYEPKHYTh, YTO MEPEX0] K JUCTAHIMOHHOMY OOyUYEHUIO, KOTOPBIH,
MO-BUAMMOMY, YK€ CTaHOBHUTCS HEOOpAaTHMBIM, CIIOCOOCH TOJBKO YCHUJIMTh 3HAUEHUE YKa3aHHOU
KoHIenuu# [9].

Janee, Borpoc o o0ecredyeHn: CEeKPEeTHOCTH Mpu pa3padborkax ¢uznueckux komrnoHeHT BHC B
CHUTY U3 JIHIEBU3HBI U crieruaibHo cHKeHHBIX TTX Tepsier cmbicn. Bonpoc o 3anute nndopmanuu
(B caMOM IIMPOKOM MOHMMAHUU JAHHOTO TEPMHUHA) LIETUKOM U MOJIHOCTHIO MEPEXOANT B MIOCKOCTh
pa3paboTKu u peanuzanuu anroputmoB ynpasienus BHC [1].

Bormpocy 06 ynpasnenun rpynmamu BIIJIA B HacTosiiiee BpeMsi MOCBSIIIEHA BEChbMa OOIIMpHAas
JUTepaTypa, B TOM uncie, oTkpbIToro xapakrepa [10-13]. Ha ocHoBaHuu ee aHanm3a MOXHO C/IE€aTh
BBIBOJl O TOM, YTO CKJIaJbIBa€TCA BIIOJHE OIpeAeieHHas TEHACHLUS: XapaKTep YyIpaBiIeHUS
rpynnamu  BIUJIA  (mmpe — BHC) mnpeamycmarpuBaer Bce OOJbIIYI0O aBTOHOMHOCTb HX
(GYHKIIMOHUPOBaHMS B peaibHOUW 00eBOW 0OCTaHOBKE, YTO B TOM YHUCIE, TUKTyeTcs (pakTopamu
paanosnekTpoHHoi 60prObl (POB). C 04eBHIHOCTBIO 3TO OTBEYAET MOBBIMICHUIO 3HAYMMOCTH
cucteM uckyccrBeHHoro uHTeiekta (CUU), npegycMaTpuBarOmMX Mepexo] K CUTyaluH, KOraa
rpynnam BIUIA (mupe — BHC) oTaarotcst MakcuManbHO JaKOHUYHBIE KOMaH/Ibl, IPUOIMKAIOIIUECs
B OTHOIIEHUH MH(OPMAIMOHHBIX aCIEKTOB K XapaKTepy KOMaH], KOTOpbIE OTAAIOTCS JIMYHOMY
COCTaBYy.

dakTuuecku peds uiaet o Tom, uto CUU, obecneunBaroiiye peaansauio TAKTUKHA OCUHOTO POs U
UM aHaJOTMYHbIX, OPUEHTUPOBaHHBIX Ha npuMeHeHre BHC, nomxHbl 0651aaTh CBOMM COOCTBEHHBIM
«GI3BIKOM KOMaH]1», MPUOJIMKAIOMUXCA IO OCHOBHBIM CBOMCTBAM K €CTECTBEHHBIM S3bIKaM. JTO
BO3BpAIIAET K BOIIPOCY O CBS3M MHTEIJIEKTA U €CTECTBEHHOIO S3bIKa, KOTOPOMY TAK)K€ IOCBSIEHA
obmwmpHas auteparypa [ 14—17], a Takxke k mpobiemMaTHKe HeUeTKOM oruku [18].

B Hacrosueit paboTe nmokazaHo, YTO CYIIECTBEHHBIM IIaroM B JAHHOM HAIpaBJICHUU SBISIETCS
JanbHelas anredpan3alus TEeOpUN KOJUPOBAHUS U HEYETKOW JIOTMKU. B cymHocTH, 3TOT Te3uc
SIBJISIETCS TAIbHEUIIIUM pa3BUTHEM 0a30BOTO Te3uca padoThl [19]

OTToNIKHEMCSI OT CleayIoIlero coodpaxenus. ba3oBble TPUHIUNBI HEUETKOW JIOTUKU [18]
IperoiaratoT npeoOpa3oBaHNe YUCIEHHBIX 3HAYEHUH TeX WM MHBIX U3MEPSIEMBIX MapaMeTpOB B
JUHTBUCTUYECKUE TepeMeHHble. [Ipu 3TOM, Kak NpaBUJIO, TaKHMe MEPEMEHHBIE COOTHOCATCS C
OIIpeCIEHHBIMU JUAaNla30HAMU U3MEHEHUSI OTAEIBbHON IEPEMEHHOMN; HAIPUMEP, MOPCKUE KOMaH 1bI
«TIOJIHBIM BIIEpEN», «Majblid BIEpPEN» U T.A. OTBEYAIOT OIPEJIEICHHBIM IHANa30HOM CKOPOCTH
IBUKEHMS cylHA. [IpUMEHUTENBbHO K paccMaTpUBAaeMOMY KJAacCy 3ajiad 3TOT IMOAXOJ, OJHAKo,
1es1ecoobpa3Ho  MOAECPHU3UPOBaTh. JleHcTBUTENBHO, NPH HCHOJB30BAHUU JI000H IM(poBOH
TEXHUKU BCE H3MepsieMble MapaMeTpbl TaK WIM HHauY€ OKa3bIBAIOTCS MpPeoOpa3OBaHHBIMH B
IBOWYHBIN (MM uHOM) koa. CreoBarenabHO, 3a7auy HEYETKOM JIOTMKH MOXHO IEpeonpeieinTh
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crenytomuM obpazom. Mimeercss HEKO€ MHOXKECTBO TOCIIE0BATEIBHOCTEH MEPEMEHHBIX TBOUYHON
wii TpouyHoil [20] norumku. TpeOyeTcs NHOCTaBUTh MM B COOTBETCTBHE HEKOE MHOXECTBO
(JTMHTBUCTUYECKHUX TIEPEMEHHBIX», T.€. 00BEKTHI, OTPAKAIOIINE TOBEICHUE PEATbHBIX CUCTEM B TOM
K€ CaMOM CMBICIIE, B KOTOPOM 3TO JIeJaeT HeueTka Jioruka [18].

Ha s3bike aOcTpakTHON anreOpbl AaHHYIO 3ajjady, B CBOK OYepellb, MOKHO C(HOPMYIHPOBATH
cieayromuM obpazom. MMeercs MHOXeCTBO LHU(POBBIX KOAOB, TpeOyeTcs: MOCTaBUTh €My B
COOTBETCTBHE HEKOTOpoe noje ['axya, KOTopoe, B TOM 4HCie, JOIMYCKAaeT 0TOOpa)XKeHHue Ha JIpyroe
none [amya, oOnaparolee CyHIECTBEHHO  MEHBIIUM — YHMCIOM  3JIEMEHTOB  (MHOXECTBO
anreOpan30BaHHbIX JIMHTBUCTUYECKUX MTEPEMEHHBIX).

[IpenmymiecTBa UMEHHO TAaKOW IMOCTAHOBKH 3a7aydl OYEBHIHBL. Bo-TIepBBIX, MOPPU3MBI MOJEH
["antya B Hacrosimiee Bpemst xopolo uzydeHsl [21]. Bo-Bropsix, smeMentam nosst ["anya, Ha KoTopoe
oToOpakaeTcst UCXOAHOE T0JIE, MOKHO IIOCTABUTH B COOTBETCTBHE JIOTHUECKUE IEPEMEHHBIE TOH M
MHOW MHOI03Ha4YHOM JIOTMKH. DTO, MOMHMO MPOYEro 00eCreynuBaeT BO3MOXKHOCTh JAajbHEHUIIEro
ornepupoBaHusi co «ciaoBamMu s3pika BHC» mnpu mnomomm anredpanyeckux MeETOJO0B, 4YTO
obecreyrBaeT pealn3alnio SBHO IPONUCAHHBIX YIPABISIIOIUX aIrOPUTMOB.

OnHOM M3 OYeBUAHBIX MPOOJIEM [yl peai3alud JAaHHOTO MOJXO0Ja SBISETCS CYLIECTBOBAHUE
MEXIUCUUIUIMHAPHBIX OapbepoB. B wyacTHOCTH, s3bIK aOCTpakTHOM anreOpbl CIOXKEH s
NPUMEHEHHS CIICIUATMCTAMU B O0JIACTH TEXHMYECKHX HAyK, B TOM YHCIE, B CHIIy OTCYTCTBHS
HarjsgHocTu. JlaHHas mpoOrnema MOKET ObITh pellleHa Yepe3 YCTAHOBJIEHHWE aHAJOTUH C TeMHU
pazzesniaMyu MaTeMaTHKH, KOTOPBIE 1aBHO UCIIOJIb3YIOTCSA B TEXHUUYECKUX Haykax. B wactHocTH, 1uis
9TOW LEeNM NPUMHUTUBHBIE KOPHU U3 €IUHUIIbI, CTETIEHU KOTOPBIX 00pa3yloT MYJIbTUILNIMKATUBHYIO
rpymniy nois ['anya, nenecoodpa3sHo TpakTOBaTh Kak JOIMUECKHUE MHUMbBIE €TUHHIIBI.

Kak 13BeCTHO, C HCIOIB30BAHUEM TTOJIMHOMOB HaJl nosieM ['anya GF(2) MOryT ObITh TOCTPOCHBI
nosst lanmya GF (2™), Kax/aplii 3JIEMEHT KOTOPBIX MPEICTABUM B BHIIC

A=Y3"a6/ (1)

rjie 6 — IPUMUTHBHBIHN 251eMeHT, a; — KodhdurmenTs! u3 nons GF (2).

VYpoBeHp HarasAHOCTH 3anucu (1), oueBHIHO, MOBBINIAETCS, €CJIM AJIEMEHT § TpaKTOBaTh Kak
JIOTUYECKYI0 MHUMYIO €IHMHHIY, MOCKOJBKY TEOPHsS KOMIUIEKCHOTO IEPEMEHHOIO YK€ JAaBHO
UCMOJIb3YeTCsl B TEXHUYECKUX JUCIMIIMHAX, OCOOEHHO HIMPOKO — B PaIUOTEXHUKE.

Hanee, B padorax [20, 22] 6110 OKa3aHO, YTO PEACTABICHNE TPOUYHOH JIOTUKH yepe3 hopmy,
COJIEPKALIYI0 JIEMEHT «-1» obyiajaeT MHOTMMH HpPEUMYIIECTBAMH I10 CPaBHEHUIO C JIIOOBIMHU
npyrumu. B ToM uuncne, uMeHHO Takas ¢opma sBIseTcS Hambosee ymoOHOW Mg O0TOOpakeHus
JIMHTBUCTUYECKUX MEPEMEHHBIX XOTs ObI B CHIIY TOI'O, YTO OHAa OTBEYAET MO3BOJISIET paccMaTpUBAaTh
JIMHTBUCTUYECKHUE NTEPEMEHHbIE («KOMAaH/bD») B BUE KOJOBOM MOCIIEIOBATEILHOCTH, OTBEYAIOIIEH
OTIpe/IeJICHHBIM OMIO3ULIMSAM, HAlpUMeEp, «BIEpPEe] — Hazal», «BBEpX-BHU3» U T.I. KoHkperHas
KOMaHJa B JAaHHOM CJIy4ae, OYEBMJHO, 31E€Ch INPEICTABIAETCS YEpe3 TPOMYHBIM KOJ, MpUYEM
aneMeHT «0» OTBEYaeT CUTyalluu, KOrJa COOTBETCTBYIOLIAsl ONIO3UIMSA MPOCTO HE BXOAWT B €€
¢dopmuposanue. bonee Toro, aHanoruyHbIM 00pa3oM B JaHHBIH TPOUYHBIN KO MOT'YT OBITh BBEJICHBI
U TIEpEMEHHbIE HEYETKOM JIOTUKH, YTO (PaKTUUYECKU OTBEYAET MCIOIb30BAHUIO TPOMYHOTO KO/ IS
IIKaJIbl IUCKPETHBIX 3HaueHui [20, 22]. Komannam B TPOMUHOM KO/JI€, B CBOIO OY€pe/ib, MOTYT OBITh
MIOCTaBJIEHbI JIEMEHTBHI HEKOTOpPOTo Mo [amya, 4To M sABIsSETCS OCHOBOM JUIsl aireOpau3aluu
HEeu€TKOW JorWKU. boiee Toro, TtemM cambiM 0a30BbI BBIBOJ paloThl [19], moxaspiBaromieit
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CyLIECTBOBAHUE TECHEHIIEH CBA3M MEXAY TEOpPUEH IIOMEXOYCTOMYUBOIO KOIHUPOBAaHUA H
XapakTepoM (PYHKIIMOHUPOBAHMS LIMPOKOTO Kijacca HEHMpPOHHBIX CeTed, MOTydaeT HaibHeiIee
pa3BUTHE — BBIABIIAETCS OOIIHOCTh MEXAY TEOPUEN KOAUPOBAHMSI, HEPOHHBIMU CETSMU U HEYETKOU
JIOTUKOM.

Opnaxo, nmonsa l'anya, TeM Gojiee MOCTPOEHHBIE HA MPUMEHEHHHM TPOUYHOW JIOTUKU B (Qopme
[20,22], npencTaBiasroT cobol BechbMa abCTPaKTHBIA OOBEKT, TO JKE€ CaMO€ OTHOCHUTCS M K IOJISIM
lanya, mpeacTaBIsAOMMMKA COOOM pacHIMpeHre OCHOBHOIO 1oyt GF(2), oTBeYaromero 1BOMYHOM
JIOTHUKE.

Hameit 3agaueil siBisieTcsi yCTaHOBJIEHHWE yJOOHOW MAaTPUYHOM (OpPMBI IJIsl MpEACTaBICHUS
snemenToB nons Famya GF(23), cOOTBETCTBYIOIMX JBOUYHBIM KOJAM. DTO MO3BOIMT 060CHOBATH
MCIOJIb30BAHUE TAKOTO TEPMHUHA KaK JIOTHYECKasi MHUMast €IUHHUIA. AHAJIOTHYHBIM 00pPa30M MOTYT
OBbITh ITOCTPOEHBI K MATPHIIBI, OTBEYAIOIINE aaredpandeckoMy pacmupenuto mojs anya GF(3), a,
CJIeJI0BATEIbHO, U IMHIBUCTUYECKUM IIEPEMEHHBIM.

DTOT mar npeacTapiseTcs 0oJiee YeM ONpaBIaHHbIM, B TOM YUCIIE, B CHITY HCTOPUYECKUX IPUYHH.
Kak u3BecTHO, MHOTME MaTeMaTHUKH J0JIT0€ BPEMsI OTKA3bIBAJIMCh IIPU3HABATh 332 MHUMOM €IMHHULIE
[IPaBO Ha CYILECTBOBAHUE; CUTYyAIUs pE3KO U3MEHWIACh TOra, Koraa Obpljia IOCTpOeHa Teopus nap,
JOKa3bIBAIONIAsl, YTO WCIOJB30BAHUE MHHMOH €IWHUIBI MOXET OBIThb pEeIylHHpPOBaHO K
UCTIOJB30BAHUIO TIAP OOBIYHBIX JIEHCTBUTEIBHBIX YHCEN, TOAYMHSIOMNXCS OIPEIeICHHBIM
MpaBUjIaM ONEPUPOBAHUSI.

OTblIleM SIBHBIN BUJ MaTpHIL Ha osieM moste ['anya GF (2), KOTopble OTBEYAIOT 3JICMEHTaM MOJISI
Tanya GF(23). ByseM OTTanKkuBaThCs OT HEIPUBOIMMOIO MHOTOUIEHA

fX)=x3+x+1 (2)

HOCKOJIBKy I[aHHBIfI MHOTI'OYJICH ABJIACTCA HCIIPUBOAUMBIM, OH ITO3BOJIACT IIOCTPOUTH I1OJIC Faﬂya,
BCC 3JICMCHTBI KOTOPOI'0 NpEACTaBUMBI KaK

A = a292 + a19 + ao (3)

CyIIeCTBEHHO, YTO BCE BEJIUYUHBI a; PUHAUICKAT OCHOBHOMY M0N0 GF (2). D10, B 4aCTHOCTH,
03HAaYaeT, uTo

ZA=A+A=a292+a19+a0+a292+a19+a0=0,VA (4)
TaK KakK
Zai = aj + d; = 0, Vi (5)

[TomuepkuBaem, 4to B hopmysie (5) MHOXKHUTETD 2 SABIISIETCS TOJIBKO CUMBOJIMYECKOM 3aMUChIO AJIs
CYMMBI JIByX OJIMHAKOBBIX 3JIEMEHTOB, IIOCKOJIBKY TAKOT'0O JIEMEHTA HET HU B OCHOBHOM I10JI€, HU B
€ro paccMaTpuBaeMoM pacmupeHnn. OTCr1a, B YaCTHOCTH BBITEKAET, YTO U3

x34+x+1=0 (6)
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BBITEKAET CIEAYIOLIEE BBIPAKEHHE Ul TPETbEM CTENEHU DJIEMEHTa, IOPOXKIAIOLIErO
paccMaTpuBaeMoe anredpandeckoe paciupeHue.

B =0+1 (7)

[TomuepkHeM, YTO MHHUMAas €AWHHIIA TaKKe BBOJUTCS B YINOTpPeOJNeHHWE KaK KOpPEHb
HETIPUBOJUMOTO HaJl MOJEM JEHCTBUTEIbHBIX 4Hcel ypaBHeHHUs. ClenoBaTeilbHO, W 3JEMEHT O
JIOMYCKAeT aHATIOTHYHYIO TPAKTOBKY — JUIsl 00eCIIeYeHHs HATJISAHOCTH 11e1eco00pa3Ho TOBOPHUTH O
HEM Kak O JIOTUYCCKOM MHUMOM eINHHUIIC.

PaccMOTpUM NpOU3BENEHUE JBYX IPOM3BOJIBHBIX 3J1eMEHTOB nojs GF(23), npencraBneHHbIX B
Buje (3). Umeem

AB = (a,6% + a;0 + a5)(b,0% + b0 + by) =
= a,b,0(0 + 1) + (a;b, + a,b1)(0 + 1) + (ayby + agh, + a1b1)0% +
+(agb; + a1by)0 + agby (8)
JlaHHOE TIPOM3BEICHUE TAKXKE TPeacTaBuMO B Buje (3)
AB = c,0% +¢,0 + ¢, )
CpasuuBas (8) u (9), nomyuaem
c, = azby + agb, +a;b; + a,b, = (a, +ag)b, +a,b; + a,bg
¢y = agby +a;by + a,b, +a;b, +a,b; = (ay +a;)b, + (a, +a9)b; +a;bg (10)
Co = a;b, +a,b; +ayb
N3 seipakennii (10) criemyer, yto mpousseneHre (9) MOKHO paccMaTpuBarh Kak pe3yjbTar

NEHCTBUSL HEKOTOPOW MATpHIlbl, COOTBETCTBYIOIIEH d3JIeMEHTYy A, Ha BEKTOp-cToJoell,
COOTBETCTBYIOIINI 3JIEMEHTY B.

Cy a, + ag a; a,\ /b,
G |=|ay + a1 4djp + dg dq bl (11)
Co dq dp dp bO

Wnu B uHOM Qopme 3amucu

a, +ag aq a,
Aolay,+a; a,+a;, a4 (12)
a ap g

Bcero Takux Matpun 8, mpu4eM OJjHa U3 HUX — HyJIEBas. Y KaK€M OCTAJIbHBIE CEMb.

42



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 1 (72)

0 1 0 0

<0><—><0 1 0>=A0; (13)
1 0 0 1
0 010

(1)<—><1 0 1>=A1 (14)
0 1 0 0
1 1 0 1

<o)<—><1 1 0>=A2 (15)
0 01 0
0 11 0

(1)H(1 ) 1):A3 )
1 1 0 1
1 1 1 1

(1)<—><0 1 1>=A4 (7)
0 11 0
1 0 1 1

(1)<—><0 0 1>=A5 (18)
1 1 1 1
1 0 0 1

(0)<—><1 0 0>=A6 (19)
1 0 1 1

Bribop uHIEKCOB ompeaenseTcss TeM, 4TO TMepBas u3 3anmucaHHbix Matpuil (13) sBusercs
€UHUYHOU.

ITpoBEpHM COOTBETCTBHE TONYYEHHBIX MATPHIL IIPECTABIEHHIO 31eMeHToB nojs Ianya GF(23)
Bua (3). JIOJDKHO BBIMOMHATHCSA COOTHOIICHHE, KOTOPOE BhIpakaeT Jro0yro ux Matpwir (13) — (19)
KaK

1 0 1 01 0 1 0 0
Q=a2<1 1 0>+a1<1 0 1>+a0<0 1 0) (20)
01 0 1 0 0 0 0 1
rae KodGQUIUEHTHI 4, A4, Ay MOTYT IPHHUMATH JTH00bIC 3HaUeHUs U3 GF (2).
B o910 coorHomenue BxoasT wmatpuma (15), cooTBeTcTBYyIOmIas KBaapaTy JJIEMEHTa,
NPUCOENMHEHNEM KOTOPOTO K OCHOBHOMY MO0 momydaercs mnoie GF(23), marpuma (14),
COOTBETCTBYIOIIAsl IEPBOM CTEMEHH 3TOTO 3JIEMEHTa U enHnYHas Matpuna (13).

[Toacrasum B (20) nmst mpuMepa cieayronryo KoMOnHamo K03 GUIMEeHTOB: a, = a, = 1; ag =
0. Umeem

1 01 0 1 0 1 11
1 1 O) + <1 0 1) =10 1 1> =A, (21)
0 1 0 1 0 0 1 1 0
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Kak wu cnemoBasio o0xupare, pe3ylbTaT cyMMupoBaHus pgaer wmarpuny (17), xortopas
COOTBETCTBYET HCIIOJIb30BAaHHON KOMOMHanuu Ko3()(PUumeHTOB. AHAIOTMYHBIE PE3yIbTaThl AAaeT
UCTOJIB30BAHUE U JPYTrUX KOMOUHAIMHA K03 PULneHTOB.

Taxk, st KoMOuHaIMKU a, = ay = 1; a; = 0 pe3ynbTar ciokeHus aaet Marpuny (19).

1 0 1 1 0 0 0 0 1
1 1 0)J+{0 1 0)J=|1 0 0]=A¢ (22)
0 1 0 0 0 1 0 1 1

Jlnst komOuHamu a; = ag = 1; a, = 0 — marpumy (16)
0 1 0 1 0 0 1 1 0
1 0 1)J+10 1 0)J=(1 1 1])=A4A; (23)
1 0 0 0 0 1 1 0 1

Jiis koMOuHamu a, = a; = ap = 1 — marpuny (18)
1 0 1 0 1 0 1 0 0 0 1 1

(1 1 0) + <1 0 1) + (O 1 O) = (O 0 1) = As (24)
0 1 0 1 0 0 0 0 1 1 1 1

Cootromienust (21)—(24) HarasgaHO MOATBEPIKIAIOT, YTO COBOKymHOCTh Matpuil (13)—(19),
omnpezeaeHHbIX Haa nojeM GF(2), nedcTBUTENBHO (HPOPMHUPYET TPYINTY OTHOCHTEIBHO ONEpaIii
CIIO’KEHHUSL.

[IpoBeeM aHAJOTMYHYIO TPOBEPKY VIS ACMOHCTPAIMUA TOTO, YTO IMOJyYEHHAss COBOKYITHOCTb
MaTpUI] JCHCTBUTEIHLHO (POPMUPYET TPYIITY OTHOCHUTEIILHO OIEpaluu yMHOXXeHHs. [ 3Toro, B
COOTBETCTBUM C OOIIUMH MOJOXKEHUSAMHU Teopuu moinei ['amya, ybenumcs, 4To BCE MOTYYCHHBIE
MaTpHUIIBI MPEACTABISIOT COOOW CTENEeHW MAaTPUIIbl, COOTBETCTBYIOLIEH SJEMEHTY, MOCPEACTBOM
KOTOPOTO OBLIO MOCTPOEHO anredpandeckoe pacmupenue. Mimeem:

0 1 0,0 1 0 1 0 1

A2=(1 0 1)1 0 1|=|1 1 0|=A4A, (25)
1 0 0/\1 0 0 01 0
0 1 0\/1 0 1 1 1 0

AA=(1 0 1)1 1 o]=[1 1 1|=A; (26)
1 0 0/\0 1 0 1 0 1
0 1 0\/1 1 0 1 1 1

A‘;=101)111>=<011=A4 (27)
1 0 0/\1 0 1 1 10
01 0\/1 1 1 0 1 1

AA=[(1 0 1]{0 1 1]=(0 0 1]|=A; (28)
1 0 0/\1 1 0 1 1 1



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 1 (72)

Al=|1 0 1f[(0o 0 1])=(1 0 0])=A4A¢ (29)
1 0 0/\1 1 1 01 1
0 1 0,/0 0 1 1 0 0

AT=11 0 1f({1 0 0o)=(0 1 0])=A;=1 (30)
1 0 0/\0 1 1 0 01

Kak u cnenoBano oxuaarh, Bce HEHYJIEBBIE 3JIEMEHTBl PACCMATPUBAEMOTO I10JISL IIPEICTABISAIOT
co0Oif crTereHn MaTpuilbl A, T.e. MYyJIbTUIUIMKATHBHAS TPYIMa JAaHHBIX MATPHUIl SBISIETCS
LUKINYECKOM, a ee MOPSAIOK OTBEYAET aIredpanyecKoil CTerneHu pacIupeHuss OCHOBHOTO TOJIS.

Jlanee, HENMOCPEICTBEHHOW IPOBEPKOM MOXKHO yOemutcs, uyro marpuna (14) ymaoBieTBOpST
HUCXOJHOMY ypaBHEHHIO (6), C TIOMOIIBIO KOTOPOrO OBLJIO IOCTPOCHO paccMaTpHUBAEMOE
aredpanvecKoe paclIupeHue.

1 0 0
F=X3+X+(0 1 0]=0 (31)
0 0 1

Tem cambIM, TpsSMbIC BBIYHMCICHUS IOKA3bIBAIOT, YTO IIOJYYCHHAS COBOKYITHOCTh MAaTpHIL
HeﬁCTBHTCHBHO ABJIKCTCA MPCACTABJICHUECM MHOXKXECTBA KOJOBBIX HOCJ’ICI[OBEITCJH)HOCTCI;'I n3 TpECX
CHMBOJIOB.

JlanHoe noctpoeHue 6e3 Tpyaa 000011aeTcst Ha MOCIeI0BATEILHOCTH MTPOU3BOIBHON JUTHHBL. J{71st
3TOT'0 CJICOAYCT BOCIIOJIB30BAaTHCA HCIIPUBOJAUMBIM Hajg OCHOBHBIM I10JIEM IIOJIMHOMOM
COOTBETCTBYIOIICH CTCTICHU.

f)=x¥+x+1 (32)

JIaHHBIA MHOTOYWIEH SIBJIAETCS HENPUBOAMMBIM, OH TO3BOJIIET MOCTPOUTH moje ['amya, Bce
3JIEMEHTBI KOTOPOTO MPEICTABUMBI KaK

A=YZk14,0! (33)

Takum 00pa3oM, CyLIECTBYeT peajibHash BO3MOXHOCTb YCTaHOBUTH COOTBETCTBHE MEXIY
JBOUYHBIMA KOJOBBIMM IIOCJIEOBATEIBHOCTAMU M MATPULIAMM BIIOJIHE OIIPEICIICHHOIO THIIA,
ABJISIOMUMUCS TIpeficTaBIeHusaMu noneit Fanya GF (2%). Hax Taxumu maTpumnamu BIOTHE MOXKHO
OCYILIECTBIATh anredOpanyeckue orepanuy, MpUYeM Kaxaas M3 HUX OTBEYAaeT KOHKPETHOMY
JBOMYHOMY KOJy, & IPUMHUTHUBHBIN JJIEMEHT JOIIyCKAET TPAKTOBKY B KA4E€CTBE JIOTMYECKOW MHUMOM
€AVHULBL, IPUYEM €€ HHTEPIIpETAlUs ABISECTCS aHAJIOTUYHON TOW, YTO UCIIOJIB3YETCSl B TEOPUU Tap.
AHaNOru4HbIM 00pa3oM MOTYT OBITh MOCTPOEHBI W MATPHIlbl, OTBEYAIOIINE PACIIUPEHUIO IMOJIS
GF(3).

OTO ABNAETCS KIIOYEBBIM JUIS pEIICHUs paccMaTpuBaeMOW 3ajaud, T.e. s (OpMHUPOBaHUS
«a3plka  BHC» Kak COBOKYNHOCTH JIMHIBUCTHMYECKHX IIEPEMEHHBIX, HaJ KOTOPBIMH MOTYT
coBeplIaThes anredpandeckue onepanuu. bosee Toro, Takoe cONOCTaBIEHUE MOXKET OBITh CAEIAHO
JOCTAaTOYHO HAaIrVAJHBIM 32 CYET MWCIOJb30BaHUSA MATPHUILl, DJIEMEHTHl KOTOPBIX SBISIOTCA
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NEPEMEHHBIMH TPOMYHOW JIOTUKH, a MPUMUTHUBHBIA 3JEMEHT, OTBEYAIOIIUN anreOpandyeckomy
pacUIMpPEHNUIO OCHOBHOIO 110JIs ['amya, TpakTyeTces Kak JOrn4ecKas MHUMas €AMHULA.
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K BOITPOCY O KOJIMYECTBEHHOM OIIMCAHUH
NHP®OPMAIIMOHHBIX BO3JIEUCTBUM HA OBIIIECTBO
YEPE3 IAPAMETPHI IIOIOBHUS

CyaeiimenoB U.J., ®ananeen A.Il
Kpvimckuii ghedepanvuviii ynusepcumem um. B.U. Bepnaockozo
Cumepepononwv, Pecnyonuxa Kpvim,
e-mail: esenych@yandex.ru

C ucnonvsosanuem mecmogvix 3SKCHEPUMEHMANbHbIX pPe3YIbMmamos NoCMpoeHa MamemamuyecKkas
MOOenb, ORUCHLIBAIOWAST OMKIUK COYUYMA HA UHGOPMAYUOHHBIE B030€UCMBUs U NOCIe008AMENIbHO
VUUMBLEAOWAs (PAKMOP BMOPULHOU PEKIaMbl (803HUKHOBEHUS 6IMOPUUHBIX UCOYHUKO8 UHDOpMayuu 6 guoe
KOnutl UCXOOHOU nyoOauKayuu 8 unmepueme u m.0.). [Jannas mooenv AGIAEMCsl YCOBEPUICHCINBOBAHHBIM
sapuarnmom uzsecmtou modenu bacca, onucwisaroueti npodsudiceHue mosapos Ha puiHok. Ilokaszano, umo Ha
OCHOBE MAMEMAMU4ecKux Mooenell Maxkozo muna mo2ym Ovimb onpeoeienvbl napamempsvt noooous,
N0360A0WUe OCYWECMEIAMb NPOSHO3UPOBAHUE PEe3YTbIMaAma MaACUmMAabHbIX UHDOPMAYUOHHBIX 8030elicmEUl
HA OCHOBAHUU OGHHBIX 0O OMKIUKE COyuyma Ha mecmoswvie gosoeticmaus. lloxazano, umo 6 omauuue om
Kaaccuyeckoli mooeau bacca npeonosicennas modenv nozgoasem ompazums cumyayuo, Ko2oa nPooUICeHUe
UHHOBAYUU HA PBIHOK (NPOOBUIICEHUe HOBOCMU 6 UHDOPMAYUOHHOE HPOCMPAHCMBO) 3AKAHUUBACMCS
Heyoaueu. Dmo C8A3aHO ¢ meM, Ymo gblmeKaioujee U3 NOCMpoeHHot Mooeau ouggepenyuanvioe ypagHeHue
uMeem 8mopot NOps0oK. B nuneiinom npubausicenuu smo omgeuaem cyujecmgo8anuio Cnaoaiouje2o peuleHus,
ompaoicaowezo Cayuat HeyoauHo2o NpooudceHus mosapa Ha puiHoK. llokasawo, umo 6 omauuue om
ONUCAHUSL NPOOBUIICEHUsST TOBAPO8 HA PLIHOK, OUANA30H NPUMEHEHUsl TUHEUH020 NPUOIUdICeHus npu
nPOOBUIICEHUU UHPOPMAYUU 8 KOMMYHUKAYUOHHOE NPOCMPAHCMEBO ABIAEMCI CYUECMBEHHO Dolee UWUPOKUM.

Knrwouesvie cnosa: ungopmayuonnvie 6030eicmaus, paxmop Hosusnsl, Kommepyuaiuzayus, Humepnem-
pecypcol, modenv bacca, emopuunas pexiama.

Maxanaoa mecmmik >Kcnepumenmmik Hamudcenepoi KOonOaHa OmbIpbin, KOLAMHGIY AKNAPAMmMulK
acepiepae peakyusiCblH CUNAmmaumvit JHCaHe Kaumanama scapuama hpaxkmopvin (Mumepnemmezi mynuycka
bacviblMHbIY Koulipmenepi mypinde Kaumaniama aknapam Ke30epiniy naioa 0onysl dcane m.0.) eckepemin
Mamemamuxanvl mMooeisb Kypwliovl. bByn modens mayapirapovl HAPLIKKA HCHLINCHINMYObL CUNAMMALIMbIH
manviman bacc moodeniniy scemindipineen nyckacel. Ocol munmei MameMamuKaibly Mo0enboep He2izinoe
YKCacmulK, napamempiiepi aublKmanybl MYMKIH eKeHOIel KopcemineeH, OYil KOSAMHbIH CLIHAK Jcepine
PeaKyuacyl mypaivl ManimMemmep He2iziHOe ayKbIMObl aKnapammulk acepoiy Hamudicecin 0Oonxcayea
MYMKiHOIK Oepedi. Knaccuxanvix bacc moldeninen auvlpmMaiblibiebl, YCHIHbLIZAH MO0elb HAPBIKKA
UHHOGAYUANBL  LN2epiiemy  (HCaHANLIKMapObl  AKNAPAMMBIK  KEHICMIKKE  JICbLIJICHIMY)  AAKMAIMA&aH
Jcazoauiovl  Oetineneyee MYMKIHOIK Oepemini kepcemineeH. byn canvinzan moodenvoen wvl2amuli
oughghepenyuanoviy menoey exinwi pemmi bonamvinoviebina davaanvicmol. Col3bIKMbIK HCYbIKmMayoa, Oy
HAPLIKKA OHIMOI COMCI3 IHCHIIANCHIMY IHCAROAUBIH KOpcememin KYA0bpaumuvlH wewimMuiy 60ayblmen catikec
kenedi. CouviMeH Kamap HAPLIKMAebl Mayapaapobl JHCOLINCHIMY CUNAMMAMACHIHAH QUbIPMAWBLIbIEY,
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batinanvic Kenicmicine AKNAPAMMbL AHCHLINICHIMYOA CHI3LIKMbBIK JICYbIKMAYObl KOJLOAHY aAACbl e0dyip KeH
eKenoiei Kopcemineer.

Tyiiinodi ce3dep: axknapammuvlk acep, HaHanblK hakmopul, KomMmepyuanruzayus, Humepuem-pecypcmap,
bacc mooeni, exinwi pemmi scapuama.

Using test experimental results, a mathematical model was built that describes the response of society to
informational influences and consistently considers the factor of secondary advertising (the emergence of
secondary sources of information in the form of copies of the original publication on the Internet, etc.). This
model is an improved version of the well-known Bass model describing the promotion of goods to the market.
It is shown that on the basis of mathematical models of this type, similarity parameters can be determined,
which make it possible to predict the result of large-scale information influences based on data on the response
of society to test influences. It is shown that, in contrast to the classical Bass model, the proposed model allows
us to reflect the situation when the promotion of innovation to the market (promotion of news into the
information space) ends in failure. This is due to the fact that the differential equation following from the
constructed model is of the second order. In a linear approximation, this corresponds to the existence of a
falling solution reflecting the case of unsuccessful promotion of a product to the market. It is shown that, in
contrast to the description of the promotion of goods on the market, the range of application of the linear
approximation when promoting information into the communication space is much wider.

Keywords: informational influences, novelty factor, commercialization, Internet resources, the Bass model,
secondary advertising.

Beeoenue. B Hacrosimee Bpems akTyalU3UpPYyeTCs BONPOC O KOJIMYECTBEHHOM ONUCAHUU
MH(POPMAIIMOHHBIX BO3ACHCTBUI Ha OOIIECTBO, YTO, TIIABHBIM 00pa3oM, CBS3aHO C HAPACTAIOIIUM
MPOTUBOCTOSIHUEM B HMH(DOPMAIIMOHHOM TMPOCTPAHCTBE MEXIY Ppa3IUYHBIMU CyOBEKTaMU
reononutuku [1-3]. Jlns ycmemiHOro mOpPOTHUBOACWUCTBUSA COBPEMEHHBIM (opmaMm BeleHUs
MH(OPMALIMOHHONW BOMHBI HEOOXOAWMO, B TOM YHCIE, aJeKBATHO MPOTHO3UPOBATH PE3YIbTAThHI
MIPOBEJICHUS PA3IUYHOTO POJa MHPOPMAIIMOHHBIX aTak.

Pesynprar MHQOPMAIIMOHHOTO BO3/ICHCTBHS HA COLIMYM ONpEeNseTcs LeIbIM psiioM (HaKkTopoB,
B YHCJIO KOTOPBIX BXOJST:

— MaciTad nepBUYHOro MH(GOPMALMOHHOTO BO3JICHCTBHS;

— aCCUMUJIMIPYEMOCTh KOHTEHTA MOTPEOUTENIMU;

— CKOpPOCTh BO3HMKHOBEHHMS BTOPMYHBIX HCTOYHHUKOB HH(pOpManuu (AaiapHEiIias nepenayda
COOOIIIEHUH TI0 YACTHBIM KaHaJlaM, HalpuMep) U T.1I.

CoBpeMeHHbBIE TOAXOABl K CO3/aHUI0 MAaTEMaTHYECKMX MOJEIEH, ONUCBHIBAIOIIMX PE3YJIbTaT
MH(GOPMAIMOHHOTO BO3/IEHCTBUS Ha OOIIECTBO, OPUEHTUPYIOTCS, B TOM YHCJIE, HAa BECbMa IITyOOKHe
aHAJIOTUM MEXJy XapaKTepoM paclpocTpaHeHueM HHPopManuu B OOIIECTBE U XapaKTepOM
pactpoctpanenus osnuaemuii  [4]. Kpome Toro, Bompoc 0 MareMaTMUYeCKOM OIHCAaHUHU
pacnpocTpaHeHus] UHQOpMalMK B OOIIECTBE OKA3bIBAETCSI TECHO CBA3AHHBIM C KOJIMYECTBEHHBIM
OIMMCaHUEM NPOABMKEHUS TOBAPOB Ha PHIHOK. JTO CBSI3aHO C TEM, YTO MPOJBUKEHHE TOBapOB Ha
PBIHOK, B TOM YHCJIC, 3aBUCHT U OT ()aKTOPOB MH(DOPMAITMOHHOM TPUPOIBI (HATIPUMED, OT MPOIECCOB
nepenayn nHGopMauu oT MOTpeOdUTENel K MOTEHIIUATBHBIM MOTPEOUTENSIM B YACTHOM TIOPSIKE).

B aT0ii 065aCTH MOCTPOEHBI MHOTOUYMCIIEHHBIE MaTEeMAaTHUYECKUE MOJIEIH, KOTOpbIe, TaK WU
MHa4e BOCXOJAT K Ki1accuueckoil Mozenu bacca [5], oppueHTHpOBaHHON HA TEOPETUUECKOE OMIMCAHNE
MPOJBIXKEHUSI HAa PBIHOK HWHHOBALMOHHBIX MPOAYKTOB. CyYIIECTBEHHO, YTO BCEMHU O3TUMHU
pe3ysibTaTaMH B TOM WJIM HHOM Mepe MOXKHO MOJIb30BaThCS U JUIsl U3Y4EHUS MIPOLIECCOB, CBS3aHHBIX
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C I/IH(bOpMaI_[I/IOHHI:IMI/I aTaKaMu. I[eflCTBPITeJIBHO, B 000HX DTHX cjIydas MNCPBHUYHBIM SBJISACTCA
nH(GOPMAIIMOHHOE BO3JCHCTBUE (B OJTHOM ClIyyae — PacHpOCTpaHEHUE PEKIaMHOM MH(pOpMaLUU O
TOBApC, B APYIroM — pacCripoCTpaHCHUC NNPU3BbIBOB K TCM WJIM UHBIM INOJIUTUYCCKUM AKIUAM WUJIIN HHBIM
0’KMJIa€MbIM PE3yJIbTaTaM MponaraHibl).

CrnenoBarenbHO, TOBOpPS O KOJIMYECTBEHHOM OIMCAaHMM pe3yibTaTa HH()OPMALMOHHBIX
BO3CUCTBUI MOKHO aOCTparupoBaThCsi OT MPUPOBI TOTO PE3ysIbTaTa U CKOHIIEHTPUPOBATHCS Ha
COOCTBEHHO IHpoIeccax paclHpocTpaHeHus HHpopMmanuu B oOmiectBe. TedyeHue caMuX 3THUX
nporeccoB,  0€3yClIOBHO, 3aBUCUT OT  XapakTepa  paclpocTpaHsieModM  HMHpopManuu,
HETIOCPEICTBEHHO CBSI3aHHOM € XapaKTepoM 0KHUaeMOro pe3yibTara (IpruoOpeTeHre TOBapa, BHIXOI
Ha TIPOTCCTHBIC aKIHU U T.I[.), OOHAaKO, € TOYKH 3pCHHA MATCMATHUYCCKOI'0 OIHUCAHUA
pacrnpoCTpaHCHUs I/IH(i)OpMaI_[I/H/I JaHHBIC pa3iandunsa SABJIAFOTCA HEC Ka4uyC€CTBCHHbBIMU, a
KOJINYCCTBCHHBIMMU. I/IHaqe, XApaKTCp OXUAACMOT0 pPE3ylibTaTa BJIMACT TOJIBKO Ha 3HAYCHHA
[apaMeTpoOB, BXOAIIMX B yPaBHEHMsI, OIMCHIBAIOIIME IIPOLIECCHl paclpoCTpaHeH sl HH(pOpMauu B
o0111eCTBE, HO HE HAa UX CTPYKTYPY.

VIMeHHO Ha 3TOH OCHOBE W MOKHO IONBITATHCS BBIIBUTH MapaMeTpbl MOA00Ms, O3BOJISAIOLINE
IIPOrHO3UPOBATh PE3YJIbTAT MACIITAOHBIX BO3/ICHICTBUI HA OCHOBE JAHHBIX, OTHOCSAIIMXCS K CI1a0bIM
TECTOBBIM BO3AECHCTBUAM MHOM MPUPOIBL.

[lepBbIM 11arOM B JaHHOM HaIlpaBJIEHUU SBJIIETCS MOJIepHHU3alus Mojienu bacca, mo3Bosisiomas
y4ecTh crieuduKy pakTopa BTOpUIHOHN pekinaMbl B THTEpHET-pecypcax.

Henocrarku Mmoaean bacca B COBpeMEHHBIX YCJIOBHAX

3a mocieAHue JeCATUIETUs OBbLIO CO3[AHO 3HAYUTENIBHO 4MCIIO Moaudukanuidl moxenu bacca,
Hanpumep, [7], HO UX BO3MOXXHOCTU HMX HCIOJb30BAHUSA JUISI OMMCAHUS MPOABHKEHHS Ha PHIHOK
WHHOBAIIMOHHBIX IPOAYKTOB, peanu3yeMbix CMCD, ocrarorcst BecbMa OrpaHUYEHHBIMU.

OcHoBHOE ypaBHEHUE, BbITeKarolee u3 moaenu ®. bacca, MoxkeT ObITh 3anucaHo B popme

dN

2= (aN +b)(C = N) (1)

rae N — 4ducno nui, npuoOpeTiux JaHHbIH ToBap, € — €MKOCTb pbIHKAa, b — KO3 UINEHT,
XapakTepu3yromui 3pPeKTUBHOCTD BO3AEUCTBUS peKIaMbl, @ — KO3(pPUIIMEHT, XapaKTepU3yIOIIni
pacrpocTpaHeHre HHPOPMALIUU O TOBAPE B MEKIMYHOCTHBIX KOMMYHUKAIUX.

Pasnocts (C — N) me-dakro mpeacTaBisieT co00i YUCIO MOKYyIaTelel, CIOCOOHBIX TPHOOPECTH
JAHHBIN TOBAp, HO €Il ITOTO HE CAeNaBIINX. Bennuuny

I[=aN+b (2)

MOKHO HCTOJIKOBaTb KaK WMHTEHCHUBHOCTb MH(OPMAIMOHHOIO BO3/CHCTBHS HAa MOTEHIIMAIBHBIX
MOKYIIATEJIEH.

B coBpemeHHBIX ycnoBusX (B OCOOEHHOCTH MPUMEHHUTEIBHO K HMH()OPMAIIMOHHBIM aTakam)
npeJcTaBiIeHne MH(POPMALMOHHOTO BO3JeHCTBUS B (popme (2) He sBISETCS MPABOMOYHBIM. DTO
CBSI3aHO C T€M, UYTO JJI TaKUX IleJied, IJIaBHBIM 00pa3oM, UCHOJB3YIOTCS CpPEACTBA MHTEpHETa
(cozmaHue caiToB, KAMIIAHWU B COLMAJIBHBIX OHJIAWH CETAX W T.[.). BaKHBIM aclieKTOM Takoro
METO/J1a TPOABMKEHUSI IPOJIYKTA SIBJISIETCSI CTUMYJIMPOBAHKUE pacHpOCTpaHEeHUsI HHPOPMAIIUU O HEM
CaMHMHU TMOTPEOUTEISIMUA B COLTUATIBHBIX CETSIX.

[TomuepkuBaem, uyTo B ypaBHeHUH (1) OTpakeHO TOJABKO JBa BHUJA HHPOPMAIMOHHBIX
BO3JICUCTBUI: pekiama, (UHAHCHpPyeMash CaMUM IIOCTaBIIUKOM YCIYTH W MEXJIHYHOCTHBIC

KOMMYHHKAI[MH, CBA3aHHBIE C Mepemadeil mHpopManuu «u3 ycT B ycrta» (word-in-mouth). 3a
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MOJIBEKa, TMpOUIeJIINEe C MOMEHTa co3JaHue Mojenu bacca, MOSBMWINCH JIOMOJTHUTENBHBIC
BO3MOXKHOCTH ISl mepenaud uHpopmaiuu. B yacTHOCTH, MOTpeOUTENbh (WM MOTCHUUAIBHBINA
noTpeOuTeNns), MyOIUKYIONMI Ha CBE CTpaHMIIE B COLMAIBHOW OHJIAHH CeTH HH(OPMAIUIO O
MPOAYKTE, 1e-(paKTo BHOCHUT BKJIA] B €r0 peKkiaMy. bojee Toro, MIMEHHO Takast «BTOPHYHAS PEKJIaMay
B COBPEMEHHBIX YCIOBHUSIX 4aCTO CTAaHOBUTCS €/1Ba JIM HE OCHOBHBIM CPEACTBOM IPOJBIKCHUS Ha
PBIHOK MHHOBAIMOHHOTO MTPOIYKTA WIIH TEX MM WHBIX MOJIUTHYECKUX BO33PEHUI.

Eme ogHuM BBIpaXEHHBIM HEJOCTaTKOM Monenu bacca sBiseTcss HEBO3MOXKHOCTH OIMCAHUE
HEY/Ia4YHOTO IPOJABIKCHUS HWHHOBALMOHHOTO TPOJAYKTAa Ha PBHIHOK (WIM  IPOABMIKEHUS
HOJMTUYECKUX HJEH B MaccoBoe co3HaHue). Takue ciydanm M3BECTHBI, OJHAKO Mozenb bacca
MPEJICKA3bIBAET TOJIBKO POCT YUCIIA MPOJaX. J{ist Toro, 4006l MOJIEIb MOXKHO OBLTO TPUMEHSTH IS
OLIEHKW MHBECTHIIMOHHOM MPUBJIEKATEIHLHOCTH, CKa)KE€M, CTAPTAIIOBCKOW KOMIIAHWHU, OYEBUIHO, B
Hee JOJDKHBI BXOAUTH ITapaMeTphl, O3BOJISIONINE ONUCHIBATh U Y/IaYHbIC, U HEYJJaUHbIC TOIBITKH,
IpUYEM C eIMHOOOPA3HBIX MO3HITUH.

JKCIEPUMEHT: XapaKTep peakuMy HA eJHHUYHOe HH(pOopMallHOHHOE BO3/ieiicTBHE

[Ipennaraemass Mozenab CTPOMTCS Ha OCHOBE CIEIYIOIIMX IIPEICTaBICHUM O XapakTepe
MH(GOPMALIMOHHBIX BO3JCHCTBUMN, OCYILECTBIIIEMBIX 4Yepe3 MyOiIMKalud B MHTEPHETE pa3IMyHOI0
poza. MOXHO 0:KH1aTh, YTO MHTEHCUBHOCTh BO3JEMCTBUSI KaX/101 KOHKPETHOM MyOsuKauu Oyner
CHazaTh 0 MEpE TOT0, KaK «HOBOCTh IIEPECTAET OBITH CBEKEI».

Takyr0 TOUKY 3pEHHsI IMOATBEPKAACT ONMUCHIBAEMBIM HM)KE DKCIIEPHUMEHT, ITOCTaBICHHBIM C
ucnoiib3oBanueM pecypca Research Gate. JlaHHBIN pecypc MO3BOISIET OTCIYKUBATh TIOHEICIEHYIO
CTaTUCTUKY CKaYMBaHUI KOHKPETHOM HAy4HOH MyOIMKaI1H.

B skcniepumente (puc.l) orciexuBaioch 3aBUCUMOCTb YMCIIa IPOCMOTPOB U YHCIIa CKaUUBaHHUM
MOJIHOTO TeKCcTa yueOHuka «Vcropus u ¢uiocopus Hayku» [7] oT BpeMeHH (110 HEJENsM) Mociie
OpraHu3alK PeKIaMHOW MUHM-KOMIIAHUU B COLMANIBHBIX CETAX (CTYAEHTaMH ObLJIO OIyOJIMKOBAHO
11 mocToB Ha CBOMX CTPaHMIIAX B COLUAIBHBIX OHJIANH CETSX).

N N:
350 | 4 120
300 F 4 100
250 F

4 =0
200 F
4 60

150 |}

4 40

100 }

50 1%

0 (£

0 2 4 6 8 10 12

TOUYKH — IKCIIEPUMEHTAJIbHbIE IaHHbIE, CIUIOIIHbIE JINHUU — alllIPOKCUMALINS
SKCIMOHEHIMATBHBIMUA (DYHKUIUSIMU
Pucynok 1 — 3aBucumoctu uncia npocMoTpoB (N1) u uncna ckaunBanuii (N2) Texcra yueOHnKa
«Hctopus u ¢punocopust HAyKU» OT YHUCIA HEIeNb, UCTEKIINHI OCIIe OPraHU3alMK PEKIaMHON
MUHU-KOMIIAHUY B COLIMATIBHBIX CETAX;
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[Ty6nukanuss uHpopMalMu TNpHBeNa K BCIUIECKY MHTEpeca K YYeOHHKY, YTO MPHBEIO K
BO3PACTaHUIO YKCJIA IPOCMOTPOB U YMCJIa CKAYMBAHUM Ha IIepBOM Hezene. [lanee umen MecTo ciaj
YKa3aHHBIX [10Ka3aTesei, IpuYeM UX 3aBUCUMOCTH OT BPEMEHHU C YJOBJIETBOPUTEIBHON TOUHOCTHIO
OIMCBIBAIOTCS CNAJAOIMMH SKCIIOHEHIMAIbHBIMU (DYHKIUSMH BUJIA!

f@) = foexp(=4t) + ¢ (3)

JIaHHBIIA TIPOCTOM IKCTIEPUMEHT ITOATBEPIKAACT TOUKY 3PSHHSI, KOTOPAs SBIISETCS OYCBUIHOM U U3
O0IIMX COOOpaXEHWI: MHTEHCUBHOCTh MH(OPMAIIMOHHOTO BO3ACHCTBHE JITIOOO0W MyONHKAIUN B
MHTEPHETE HE SBJISIETCS IOCTOSTHHOM, HO CIaJIaeT IO KCIIOHEHTE C TeUCHHEM BPEMEHH /10 (POHOBOTO
3Ha4yeHus. JaHHbIN (akT MO3BOJSET TOCTPOUTH MOJCPHU3UPOBAHHYIO MOEIH, 00ECIIeUnBAIOIIYIO
yueT (pakTopa myOIMKauuii KHTEPHETE Ha MPOIBIKEHHUE TPOIYKTA.

Ba3oBas TeopeTnueckasi Moae/b

B coorBerctBuu ¢ pesynpratrom (3), ammiautyny [, WHGOOPMAaLMOHHOTO BO3JEHCTBUS Ha
noTpeOuTeneil 3a cueT «BTOPHYHOU pekyambl» (myOnukanun B MHTEpHET-pecypcax, ClelTaHHBIC
MOTPEOUTENSIMH MTPOYKTA) MOKHO BBIPA3UTh POPMYIIOH

I, = X% Riexp(—A(t — t)) + 7, (4)

rae R; u r; — nukoBas ¥ (POHOBBIC aMIUTUTYIBI HHPOPMAITMOHHOTO BO3CHCTBHS, CO3/1aBaCMbIe
oTIenbHON myOnukanueit B UHTepHeT-pecypcax, cielaHHONH B MOMEHT BpeMeHH t;, A — mokas3aTelb,
oOpaTHBIN K XapaKTepHOMY BPEMEHU aKTUBHOTO BO3/eWcTBUA myOukanuu A = 1/7.

[Ipu ycnoBuu, 4T0 Takue MyOJUKAIIUU TOSIBISIOTCS JOCTATOYHO YacTO, & UX BO3JCHCTBHUE MOKHO
CYeCTh OJMHAKOBBIM, CYMMHUPOBAaHHE MOXXHO 3aMEHHTh WHTETPUPOBAHHMEM, YTO NPHUBOJUT K

dbopmye
I = [, Rew(®exp(—A(t — D)) + row (D) dF, (5)

rae Ry u 1y — nukoBast 1 POHOBBIE aMIUTUTY 1Bl HH()OPMAIIMOHHOTO BO3CHCTBHS, CO3/1aBaeMbIe
OT/eNbHOM TyOnukanueir B MHTepHeT-pecypcax, w(t) — d9acToTa MOSBIECHUS ITyOIMKAIHIA,
ABIAOIasca QyHKIMEH BpeMEHHU.

®opmyna (5), Kak U cIeAOBaIO OXKHUAATh, MPEACTABIACT COOON Omepalrio CBEPTKH ()YHKIINHU,
OTpaXkaroIlel YUCIIO MyOINKaIUi, TOSBISIOIINXCS B €TUHUIY BpeMeHU ¢ (pyHKIIHel, OMUChIBaOIIEH
MH(pOpMaAIMOHHOE BO3/CHCTBUE eAMHUYHON MyOnuKauu. Ee MoxHO mpeobpa3oBaTh K BUAY

1, = exp(—At)R, fotw(f)exp(/lf)df + 1, fota)(f)df (6)

N3 Tex ke coobpakeHHi, 3 KOTOPBIX MOXHO 3amucath Gopmyny (3), BEITEKAET, YTO 4acTOTa
MOSIBJICHUS HOBBIX IMYOJIMKAIUNA @ B MPUEMIIEMOM MPUOIIKEHUH JOJKHA OBITH MPOMOPIIMOHATBHA
YHCITy HOBBIX TOTPEOUTENCH MPOTyKTa:
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w(t) =A% (7

rae A — k03¢ GUIHMEHT NPOIOPIMOHATBHOCTH.

JIeWCTBUTENBHO, CTUMYJIOM MJISi CO3JaHHUS JOOPOBOJBHOM IyOJHMKAIMM SIBISIETCS MHTEpEC K
OPOAYKTY, T.€. 3/1eCh HCKIIOYUTEIHHO BaxkeH (axkTop HOBU3HBEL [loTpeOutens ¢ Hambosbiien
BEPOSITHOCTBIO CJeNIaeT MyOJMKAIMI0 O HOBOM JJISi HErO NMPOJYKTE, a HE O TOM, KOTOPBIA OH
UCTOJIB3YeT B TEUCHUE MPOIOJKUTEIHHOTO BPEMEHHU.

[Toncrasnss Bepakenue (7) B popmyiy (6). umeeM

I, = exp(—At)AR, fot(;—lr (Dexp(Ab)dt + ArgN (8)

JlaHHOE BBIPAKCHHE MOXKHO HCIIONB30BaTh Ui yTodHeHHsT (Gopmyssl (2), BbIpakaromieit
WHTEHCUBHOCTHh MH(POPMAIIMOHHBIX BO3JCHCTBUN Ha TOTpeduTeneit B moaenu bacca. Umeem

I =b+aN + exp(—At)AR, foti—lz (Dexp(AD)dt + ArgN 9)

[Tonb3ysick najnee TOW ke JIOTMKOHM, 4TO MpUBOAUT K Qopmyne (1), momydaem cremyroiiee
YpaBHEHHE Ha 3aBUCUMOCTb YHUCJIa COCTOSIBIIMXCS MTOTPEOUTENEH MPOAYKTa OT BpEMEHU

Z—IZ = (b + asN + exp(—At)AR, foti—lz (f)exp(lf)df) (C—N) (10)

rae a; = Arg +a

JlanHoe ypaBHeHHe sBJsieTcsl 00001eHueM Moenu bacca Ha ciydaii, Korja sSsBHO yYUTBIBaeTCS
TpeTuil (hakTop, OMpeNeNsomuil TPOABMKEHNE NMPOAYKTa HA PHIHOK — BTOPUYHAS peKjama, T.e.
nyonukanuu B IHTEpHET-pecypcax, co3aaBaeMble CaMUMU OTPEOUTENSIMU MTPOTYKTA.

Pa3yMHoO npennosnoxutse, 4to (akTopsl, npuBosaime k popmyiie Buna (11) aeiictBoBanu u paxee,
T.€. O MacCOBOTO HMCIOJIb30BaHUsI MHTepHET-pecypcoB. JIeHCTBUTENBHO, HaXKe €CIIM TOBOPUTH O
nepenadye HHGOPMaIUH O MPOIYKTE B MEXIMYHOCTHBIX KOMMYHUKAIMIX (Ha 4€M ITOCTPOEHA MOJIENb
®. bacca), To 31ech Takke SBISIETCA BeChbMa BaXKHBIM (DAaKTOp HOBM3HBI JJIsI KOHKPETHOI'O
notpeburens. OH ¢ Tropa3fo OOJbIIeH BEpPOATHOCTHIO OyneT mepeaaBarh (MyCTh AK€ U YCTHYIO)
MH(OPMAIIHIO O HOBOM JIJIsl HETO MPOAYKTE, HEXKEJIN O MPOAYKTE, UCTI0Ib30BAHUE KOTOPOT'O JUIsl HETO
npuBbIuHO. MHaye roBops, ypaBHeHHe (10) mpuMeHNMO He TOJIBKO K MyOauKaiusaM B IHTepHeTe, HO
U K JIOOBIM MEXIUYHOCTHBIM KOMMYHUKalUMsM. VHTepHET, COOCTBEHHO, TOJBKO JieJaeT
HarJBIIHBIMUA cooOpakeHus1, mpuBoasimue K popmyiie (10).

OtrankuBasichk oT ypaBHeHUs (10), MOKHO MONy4YuTh U PEepeHInaIbHOEe YpaBHEHUE HA YHUCIIO
COCTOSIBIIMXCS MTOJIb30BATENEH.

[Ipeobpazyem ero k BUIYy

1 dN
(C-N) dt

exp(At) = (b + asN)exp(At) + AR, fot‘i—lr (Dexp(At)di (11)

u npoauddepeHurpyeM no nepemeHHon t. Umeem
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d\ 1 dN N
(’1 + E) (c-N) at A(b + asN) + (as + ARo) —

HNIN

d?N dN\2
C€-ME+(G) =

dN 2 dN

=1 (b+aSN)(C—N)—E (C=N)+(C—-N) (as+ARo)E (12)
ITOCKOJIBKY
4_1 dav_ _1 &N, 1 (d_N)Z
dt (C-N) dt ~ (C-N) dt2 = (C-N)z \ dt

Bunno, 4To 1aHHOE ypaBHEHHUE B OTJIMYME OT 0a30BOr0 ypaBHEHHUs Mojenu bacca numeeT BTopoit
NOpANOK. JlaHHOE HENMHENHOE ypaBHEHHE JIETKO PEIIAETCs YMCIECHHBIMH METOAAMM, OOHAKO JJIS
Hesiel HacToslled paboThl HaMOOJBIIMN MHTEpEC MPEJICTaBIseT HadalbHBIM 3Tal HpoAaX WK
BHEJIPEHUs T€X WM MHBIX BO33PEHUH, T.€. OTBET HA BOIPOC O TOM, CMOXET JU OTACIBHO B3ATas
CTapTamoBCKasi KOMIAHUS HWHUIMHUPOBATb CBOU MPOJAXKHM WM K€ HET (MOXET Ju ObITh
COOTBETCTBYIOIIasi WH(MOPMAIHsI aCCUMHIMPOBaHA COLMYMOM WM HeT). MlHade roBopsi, HHTEpeC
MIPEACTABIISIET AHAJIN3 HAYAJIBHOM CTaJUU MPOJAXK.

JI1st Ha4anpHOTO ATana NPOABUKEHUS ITPOLYKTA HAa PHIHOK BBIIIOJIHACTCS YCIOBHE

C>»N (13)

T.€. IPOAYKIMUS KOMIIAaHUH 3aHUMAET TOJIBKO MaJIyIO OO NOTEHLMAIbHOIO PhIHKA COBITA.
B sTom ciyuae ypaBHenue (12) nepexoaur B

d’N _ 2 AN
Cﬁ_a<(b+asN)C Cdt> (

dN

2 dN
)+ C2(a, + ARg) Z (14)

[IpyueM crnaraemMbIM, KBaJpaTUYHBIM MO YHUCIY MPOAAX TaKKe MOXXHO NpeHeOpeyb B CHIY
ycnoBus (13). Torna ypaBuenue (12), kak u ciae10Bajio 0KUAATh, CTAHOBUTCS JTMHEHHBIM

d*N dN

rac bo = b/lC, bl = /1aSC, bz = aSC + AROC -1

OO11en3BeCTHBIII METO/ pelleHUs JHMHEWHBIX AU(QQepeHlnanbHbIX YpPaBHEHUH COCTOUT B
OTBICKAaHUU PEUICHUH OHOPOJHOTO YpaBHEHHUS B hopme

Ny, = N10,2 exp(ut) (16)

IloncranoBka BblpaxkeHust (16) B OAHOPOJHOE YypaBHEHHWE MPHUBOIUT K CIEIYIOIIEMY
XapaKTepUCTUUECKOMY YPaBHEHHE Ha BEIMUUHY U
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u?> = byt —by =0 (17)

peICHUA KOTOPOI0 MMCIOT BHU

1 1
Hi2 = Ebz x 2V b3 — 4b, (18)

Bunno, uto noBeneHue pemieHuid ypaBHeHUs (14) MokeT ObITh CYIIECTBEHHO pa3/IMYHBIM, B
3aBHCHMOCTH OT TOT'0, KaKoii 3HaK nmpuoOperaer ko3 uiuent b,. A UMEHHO, CYIIECTBYIOT YCIOBUS,
pu KOTOPBIX Kod(dumment b, orpumareneH. ITo 03HAYAET, YTO AAKE €CIM M3HAYATBHO OYAyT
o0ecreyeHbl TMPOJaKh COOTBETCTBYIOLIETO MPOJAYKTa (HAampuMep, 3a CYEeT MacCHpPOBAaHHOU
peKjambl), TO Jajgee OHM MONAYT Ha CHaj: MPU OTPHUIATEIBHBIX 3HAUECHUAX b, OTpUIATENIbHBI 00a
KOpHs1 ypaBHeHHS (17). AHanoru4yHas CHUTyalyds OTpayKaeT M IMOTEPI0 MHTEpeca K TOW WM MHOU
HOBOCTH (MH(OPMALMOHHOMY BOPOCY U T.1.)

CrnenoBatenbHO, Aa)ke MPOCTEHIIMNA aHaIU3 MPEIJIOKEHHOW MOJENU IO3BOJIAET YCTaHOBUTh
KpUTEpU yCTIEITHOCTU NPOABMKEHNS KOHKPETHOI'O IPOAYKTa

ARy, C — 1> 0 (19)

Takum oOpa3om, yder (hakTopa HOBU3HBI CBEJACHHNA 00 WHHOBAIIMOHHBIX MPOJIYKTaX,
pacnpoctpaHsieMblx B HTEepHET-pecypcax, NO3BOJIAET OThICKaTh KPUTEPUN, TO3BOJISIFOIINNA CYAUTh
0 MEPCHEKTUBHOCTH MPOJIBUKEHUS HA PHIHOK MHHOBALIMOHHBIX IPOAYKTOB WM BHEAPEHUS TEX WU
UHBIX CYXJEHUH B MaccoBoe co3HaHue. CyIlecTBYET BIIOJIHE ONPECIICHHbIN KPUTUYECKUI MOPOT
MHGOPMALIMOHHOTO BO3JEHCTBMSI, KOTOPBIM JOJDKEH OBbIThb MPEBBIIIEH JUI TOT0, YTOOBI
MHULMAPOBATh MPOIAXKH WU 3aCTaBUTh TOT WJIM HHON OOBEKT «3aKUTh CAMOCTOSITENIbHON KU3HBIO.

IIpakTHyeckoe 3HAYEHHME MATEMATHUYECKHX Mojeseid MHPOPMAUMOHHBLIX BO3J1eHCTBHIl:
nepexoj K napametrpam noaoouns

[IpakTrueckoe 3HaueHWE MOJYUYCHHBIX YpaBHEHUU (pPaBHO KaK W YpaBHEHMM, BBITEKAIOIINX U3
TOOBIX IPYTrUX MojeNied MHPOPMAIMOHHBIX BO3JCHCTBUN Ha OOIIECTBO) OMPEAEISETCs, TIIaBHBIM
o0pa3oM TeM, YTO OHU TO3BOJISIOT MOJYYaTh MapaMETphbl MOJAO00US, CBA3aHHBIE C PA3THYHBIMU
MH(OPMAIIMOHHBIMU BO3ACHCTBUSIMH, a, CIIEAOBATEIHHO, TPOBOAMUTDH WX KJIACCHU(UKAIIHIO.

bonee toro, cam (akT cymiecTBoBaHMsS MapaMeTpOB MOAOOUS TMO3BOJISIET aJ€KBATHO CTaBUTh
BOIPOC 00 MCTIOTH30BAaHUH TECTOBBIX HH(DOPMAIIMOHHBIX BO3ICHCTBUI MaIOH HHTEHCUBHOCTHU C TEM,
9YTOOBI BIIOCJIEJICTBUH MPOTHO3UPOBATH MOCIEACTBHSI 00JIee MOILITHBIX BO3JICHCTBHIA.

HaubGonee HarnsmHo 5T0 BHIHO Ha mpumepe ypaBHeHHs (15), B KOTOpoe BXOIST TOJNBKO JBa
napaMmerpa, IpeJICTaBISIOMMUX COO0M KOMOMHAIIMIO BCEX OCTAJIbHBIX MapameTpoB mozenu. [Ipu
YCJIIOBHHM, YTO pAacCMaTpUBAEMble TMPOIECCHl JACHUCTBUTEIBHO YKIIAIBIBAIOTCS B TPAHUIIBI
MIPUMEHUMOCTH MOJIEJIH, TO OTHOCHUTEIIbHAS AMHAMHUKA MPOAaX (MIJIA pacripocTpaHeHus HHGOpMAITII
B 00111eCcTBE) OYIET OJMHAKOBOM /1aXkKe IPU YCIOBUHU, YTO TOBApPHI (WM UHPOPMALIMOHHBIE POTYKTHI)
pa3IMYHbBI MO CBOEW MPUPOJE, a M3HAYAIbHAS MHTEHCHUBHOCTh WH(OPMAIMOHHOTO BO3ACUCTBUS
Takke Oblia pa3nuuHoi. Jlanee, MPUMEHUTENHLHO K BOIMPOCY O BIUSHUM WH(GOPMAIMOHHBIX
BO3JICHCTBUIT Ha 001IecTBO, ycnosue (13), Kak mpaBwIIO, BBIMIOIHAETCS, TOCKOIBKY MOTPEOUTENIMU
MPAKTUYECKH J000T0 HMHGPOPMAIMOHHOTO TPOAYKTAa, HE OTHOCSMIETOCS K CHelUpUYIeCcKOM
npodeccuoHaNbHOM  NeATENbHOCTH, SBJSIETCS BCE HAceJIeHHEe CTpaHbl, OTHOCAILIEECS K
COOTBETCTBYIOIIMM BO3PACTHBIM (MU UHBIM) TPYIIIIaM.
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OTCIOI[a BBITCKACT, UYTO COOTBCTCTBYIOIAsA 3aJayda SABJIACTCA HHHCﬁHOﬁ, YTO TIIO3BOJIACT
HCIIOJIF30BaTh B KAUECTBE KOJIMYESCTBEHHOM MCPBI, CKaAXXEM, aACCUMUWIINPYCMOCTHU I/IH(I)OpMaL[I/IOHHOI‘O
BO3I[CﬁCTBPI$I, IMMOKas3aTciiv, MoJIy4acMbIC MMPUBCACHUECM SKCIIOHCHIIUAJIbHBIX pemeHm”I K JIMHEHHBIM
3aBHUCHUMOCTM.

3axnrouenue. Takum oOpa3oM, COBEPIICHCTBOBAHHE MOJEJIEH, MEPBOHAYAIBHO PA3BUTHIX IS
ONMCaHMUSl TMPOJBHKEHUS TOBApOB HA PBIHOK, MPEJACTABISIET HMHTEPEC M MPUMEHUTEIBHO K
npobieMaTike HMHPOPMAMOHHBIX BOWH. boiee Toro, Takas aHaJIOTUS CO37aeT YAOOHBIC
WHCTPYMEHTBI JIJISl SKCIIEPUMEHTAILHOTO M3YYCHHsI MPOLIECCOB paclpocTpaHeHus: nHpopmanuu B
obmiecTBe (1 ee YCBOeHHS 001IecTBOM). JlaHHBIE HHCTPYMEHTBI OCHOBBIBAIOTCSI HA CYIIIECTBOBAHUU
MapaMeTpoB MOA00MS, KOTOPHIE MOTYT OBITH TIOJYyYEHBI HA OCHOBAaHUM MAaTEMaTHYECKHX MOJICIICH,
MIPUYEM UX MOITYYCHHE CTAHOBUTCS OCOOEHHO MPOCTHIM B TOM CIIy4ae, KOT/1a MOJIEh PUBOIUTCS K
nuHerHoH. [Ipn oaMHAKOBBIX 3HAYCHUSAX MapaMeTPOB MOoM00us MHGOPMAIHS JIFOOOr0 Xapakrepa
pacmpocTpaHseTcs B 00IIECTBE B COOTBETCTBHUU C OJJHUMH M TEMHU K€ 3aKOHOMEPHOCTSIMH, UTO U
CO371a€T BO3MOJKHOCTH JIJISl BBIITOJTHEHHS ITPOTHO30B Ha OCHOBE JaHHBIX 00 OTKJIMKE HAa TECTOBBIC
BO31€HCTBHUA.

Jluteparypa:

1. [MakmpoB A.A., 3apumnoBa P.C. Oco6eHHOCTH HHPOPMAIMOHHBIX BOWH B YCIOBHIX TII00aTH3aINH //
WNHdpopmalimoHHbIE TEXHOIOTHH B CTPOUTENILHBIX, COUUATBHBIX U dKOHOMUYeckuX cuctemax. — 2020. — Ne 1.
—C. 66-609.

2. Hexenbckuii A.A. Teoperndeckue OCHOBBI HCCIICIOBaHMS HWH(POPMAIIMOHHBIX BOWH W
nH(GOPMAITMOHHOM Oe30macHocTy rocyaapersa // Biaacte, — 2018. — Ne 6. — C. 70 —74.

3. T'oxwuna A.B. Yikpanracknii kpuzuc 2013-2016 romoB kak nosie HHPOPMAITHOHHOTO IIPOTUBOCTOSHUS,
acreKThl KnbepBoiHbI // Muposas noiurtuka. — 2020. — Ne 1. — C. 51-59.

4. Kammmommaes M.H., Cymneiimenos W.D., Ilanuenko C.B., T'adbpuensa O.A., Ilak W.T.
Pacnipoctpanenne Mudgos B 00miecTBe: aHAIOTMH C MaTeMaTHYECKHMM OMHCAHHUEM paclpoCTpaHCHHUs
snuaemutii // [Ipobiemsr undopmaruku. — 2015, — Ne 4 (29). — C. 35-44.

5. Bass F.M. A new product growth for model consumer durables // Management Science. — 1969. —
Vol.15. — P. 215-227.

6. Guille A., Hacid H., Favre C., Zighed D. A. Information diffusion in online social networks: A survey
/I ACM SIGMOD Record. — 2013. — N 42 (2). — P. 17-28.

7. CyneiimenoB U.03., I'adbpuensa O.A., Cennakosa 3.3., Myn ' A. Ucropust u ¢punocodpust HayKu. —
Ammatel: M3a-Bo KazHY, 2018. — 406 c.

References:

1. Shakirov A.A., Zaripova R.S. Osobennosti informacionnyh vojn v uslovijah globalizacii //
Informacionnye tehnologii v stroitel'nyh, social'nyh i jekonomicheskih sistemah. — 2020. — N 1. — S. 66-69.

2. Nezhel'skij A.A. Teoreticheskie osnovy issledovanija informacionnyh vojn i informacionnoj
bezopasnosti gosudarstva // Vlast'. — 2018. — N 6. — S. 70-74.

3. Gozhina A.V. Ukrainskij krizis 2013-2016 godov kak pole informacionnogo protivostojanija, aspekty
kibervojny // Mirovaja politika. — 2020. — N 1. — S. 51-59.

4. Kalimoldaev M.N., Sulejmenov I.Je., Panchenko S.V., Gabrieljan O.A., Pak I.T. Rasprostranenie
Mifov v obshhestve: analogii s matematicheskim opisaniem rasprostranenija jepidemij // Problemy
informatiki. — 2015. — N 4 (29). — S. 35-44.

57



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 1 (72)

5. Bass F.M. A new product growth for model consumer durables // Management Science. — 1969. —

Vol.15. — P. 215-227.

6. Guille A., Hacid H., Favre C., Zighed D. A. Information diffusion in online social networks: A survey
/l ACM SIGMOD Record. —2013. — N 42 (2). — P. 17-28.

7. Sulejmenov I.Je., Gabrieljan O.A., Sedlakova Z.Z., Mun G.A. Istorija i filosofija nauki. — Almaty: lzd-
vo KazNU, 2018. — 406 s.

Ilocmynuna 1 gpespansn 2021 .

58



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 1 (72)

MPHTH 81.93.29
YK 002:004.056

MOJAEJIUPOBAHUE TUHAMUKHU PAZBUTUA
MOKA3ATEJISI KOMIIBIOTEPHOI T'PAMOTHOCTHU
PABOTHHUKOB AIIK KAZAXCTAHA

Te A.JLY, Byrybaesa P.0.%, [lposa B.I'.2, Cnanosa b.2K.?, Ten T.J1.2, Koraii I'.J1.3
YAnmamuncras axademus sxonomuxu u cmamucmuru, Anmamo
2Kapazanounckutl skonomuyeckutl ynueepcumem Kaznompebcoiosa, Kapazanoa
3Kapaeanounckuii mexuuueckutl ynusepcumem, Kapazanoa
Pecnybnuxa Kazaxcman
e-mail: tentl@mail.ru

IIposooumcs paccmompenue yposHs KOMNbIOMEPHOU 2PAMOMHOCIU PAOOMHUKOE ACPONPOMbBIULIEHHO2O0
komnaexca Kazaxcmana. H3yuaemca enobanvhvlii  mpeHo  pazéumus — COYUANbHO-IKOHOMUHUECKO20
nokasames, onpeoensiowezo nepcnekmusvl yugposusayuu AIIK. Hanpaenenue uccnedosanus 0annozo
noxaszames HayelIeHo HA pazeumiue KOHKYPEHMOCNOCOOHOU aspapHOll SIKOHOMUKU U NOBbIULEHUEe KaYecmed
npooykyuu cenvxosnpouzsooumeneti. Ilonyuennvie pesynvmamovl npeoCmasisaion coool Mamemamuiecku
000CHOBAHHOE HAYUHOe CYJHCOeHUe, KOMOopoe 8blpaxcaem Oyoyujee COCMOsHUE U3YYAeMO20 NOKA3AMEI.
Pacuemnvie sviuucienus 0CHOBbIBAIOMCA HA ANROPUMME HAXONHCOEHUS OYEeHOK KodPhuyuenmos ypasnenus
peepeccuu. Ilpumensiomcs Memoobl CMAMUCMUYECKO20 AHANU3A NOTYYEHHO20 YPABHEHUs pecpeccuu.
IIposooumcs mamemamuyeckuti aHAIU3 PACUEMO8 BO3MONCHbIX MPAEKMOPUL pPA38UmMus HAKMopHO20
NPU3HAKa Ha cpeoHecpOUHblll nepuod ynpexcoenus. Buinonnsemes npogeepka obue2o kavecmea ypagHeHus:
MHOICECBEHHOIL pecpeccuu.

Kntroueswvle cnosa: mooenuposanue, (hakmopul, yugpossvie mexrHosio2uu, 20Cy0apCmeeHHas no00epI’CKda,
yugposuzayus SKOHOMUKY, axmopHule nepemennvle, Kodgduyuenm, ypagnenue mMooeuu.

Kazaxcmannviy azpoonepracinmix keueHin0e2i HeyMblCUbLIAPObIH KOMNbIOMEPTIK CayammbliblK 0eyeell
Kapacmulpvliadsl.  Aepoenepxacinmik — KewteHOl  Yugpranovlpy — NePCRneKmuBalapblH  AHbIKMAUMbIH
ANEYMEMMIK-IKOHOMUKANBIK — UHOUKAMOPObL  OAMbIMYObIH — 271eMOIK  meHOeHyusicbl  3epmmendi. byn
Kepcemkiwmi 3epmmey b6agvimvl Oacexeze KAOLiemmi acpoeHepKaCIinmiK 3KOHOMUKAHBL OAMBINYEA HCIHE
ayblIapyauubliblK OHIMOEPIHIK CANACbLIH ApMMmelpy2a O0A8bIMMANEAH. ANbIHEAH HamMudCenep 3epmmencet
UHOUKAMOPObIK DONAWAK KYUIH OII0IpemiH MAMEeMamuKaIblK He2i30e2eH bLIbIMU MYACLIPLIMObL OLI0Ipedi.
Ecenmeneen ecenmeynep peecpeccus menoeyiniy Kosg@uyuenmmepiniy Oazanapvin maby ancopummine
Heziz0eneeH. AnviHean peepeccus meHOeyiH CIMAMUCMUKAIbLIK manday adicmepi Konoauwliadvl. Kemexwuiniy
apanviy Keseyi ywin Gaxmop ampubymulHvly OAMYbIHbIY MYMKIH MPAEeKMOPULIAPbIHbIY ecenmeyiepine
MAMeMamukanvly manoay sxcypeisindi. Kenmik peepeccus meyoeyiniy sxcannsvt canacol mexcepineoi.

Tyitinoi co30ep: mooenvoey, paxmopiap, Yu@dpavik MEXHOI02USLLAD, MEMACKEMMIK KOJLOAY, S9KOHOMUKAHDL
Yyupranovipy, Gaxmopvlk aUHbBIMALLIIAP, KOIDOUyLUeHm, MOOelb MEeHOeyi.

The level of computer literacy of workers in the agro-industrial complex of Kazakhstan is considered. The
global trend in the development of a socio-economic indicator that determines the prospects for digitalization
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of the agro-industrial complex is being studied. The direction of research of this indicator is aimed at
developing a competitive agricultural economy and improving the quality of agricultural products. The results
obtained represent a mathematically sound scientific judgment that expresses the future state of the studied
indicator. Calculated calculations are based on the algorithm for finding estimates of the coefficients of the
regression equation. Methods of statistical analysis of the obtained regression equation are applied. The
mathematical analysis of calculations of possible trajectories of development of the factor attribute for the
mid-term period of the lead is carried out. The overall quality of the multiple regression equation is checked.

Keywords: modeling, factors, digital technologies, government support, digitalization of the economy,
factor variables, coefficient, model equation.

Beedenue. Ha mpoTsokeHUW TOCIEAHHUX JIET MEXKAYHAPOIHBIC AKCIEPTHl aKTUBHO 3asBIISUIH O
1M (pOBHU3AIUN SIKOHOMUKHU U OOIIECTBEHHO-COIMATBLHOTO YKJIa/1a )KU3HHU HACEIICHUS MHOTHX CTPaH
Mupa. ['oBopuin o0 3TOM, Kak O TpEHJE, MEHSIOIIEM IMPUBBIYHbIE OM3HEC-MOJEIH, U KaK O
buI0cOPCKOM MOHATUHU, KOTOPOE KaXK/IbIii BOCIPUHUMAET II0-CBOEMY.

Ha nepuopn Tekymiero BpeMEHHU 4eIOBEYECTBO CTOJKHYJIOCH C HOBOW peanbHOCTHIO. [Io Bcemy
MUPY OOJBIIMHCTBO MPOU3BOACTB U CYOBEKThI YACTHOT'O OM3HECA MEPEXOAT Ha yIAICHHYIO padoTy
[1]. B cnoxuBmuxcs ycnoBusix B Pecriybnuke Kazaxcran nmpenoctaBieHUE yCIyr B 3JIEKTPOHHOM
dbopMmarte, B TOM 9ucIie B chepe arpapHOro ceKTopa YSKOHOMUKH, CTAHOBHUTCS Bee 00JIee aKTyaIbHBIM
1 OCTpO HeoOXoauMbIM. Ha ceroiHs, HaceIeHne CTpaHbl 00J1aaeT MOTSHIIMAILHO BEHICOKHUM YPOBHEM
MOATOTOBKH W KBATU(UKAIIMU K TIOTYYCHHUIO YCIYT W BEJICHHUIO OM3HECA B DJIGKTPOHHOM (opMmarTe.
Tak, no cocrosnuto Ha koHen 2019 rona nons nons3oBareneit [IK B Bozpacte 6—74 net yBenuuunach
10 82,2 % (romom panee — 80,3 %), a 707151 MOJIB30BaTENIEH CeTH MHTEPHET BhIpocia 10 84,2 % (rogom
panee — 81,3 %).

B uenom, Ha cerogHs aBTOMaTuzupoBaHo Oonee 82 % rocycnmyr, a k konmy 2020 rona
IUTAaHUpYeTCs JoBecTu ATOT mokazatenb 10 90 %. [lonyuuTs rocynapcTBeHHbIC YCIYTH B OHJIAiiH-
pexKUME Ka3aXCTaHIIbl MOTYT Yepe3 MOopTall AJIEKTPOHHOTO NMPABUTENHCTBA, MOOMIHBHOE MPUIIOKEHNE
mGov u Telegram-6or. B oddnaitH-pexkxnme MOKHO OOpaTHThCS B OIMH W3 PPOHT-OPHCOB
rockopriopanuu «[IpaBUTETLCTBO IS TPAXKIAHY.

3a nATh MeCSLEB TEKYIIEro roja Ha Mmopraje 3IeKTpoHHOro npasutenbeTBa PK Ob110 okazaHo
okomo 16 WMIH rocyZapcTBEeHHBIX ycnyr. M3 HHX HauOoJbllee KOJMYECTBO MPUILIOCH
Ha oopmIleHHe Ha3HAYEHHsS COLMAJIbHOW BBIIUIATHI yYACTHHUKAM CHCTEMBI 00S3aTENILHOTO
COLIMAJILHOTO CTPAXOBaHMS HA MEPHO]] YPE3BBIYANHOTO TOJ0KeHus — 8,1 MIIH ycyr.

CTOHUT OTMETHUTBH, YTO B III00ATILHOM PEHUTHHIE PA3BUTHS JIEKTPOHHOTO MPABUTENIBCTBA, KOTOPHII
dbopmupyer OOH, Kazaxcran nmognsuics Ha 29-¢ mecto cpean 190 ctpan mupa (rogom panee — 39-e
Mecto). Ilpu coctaBnenun Ttekymiero peiituara (2020 roga) oneHHBanach padoTa, MPOBEAEHHAsS
rocynapctBamu B 2018-2019 rogax. Hemocpencrsenno cpenu crpan CHI™ Kazaxcran 3ansut 1 mecto.
Hwxe pacnonoxunuce Poccust (36 mecto), bemapyce (40), Mongosa (79), Vkpauna (69),
Y36ekucran (87) u ap.

B Tpoiiky MUPOBBIX JHAEPOB MO Pa3BUTHIO IIEKTPOHHOTO MpaBUTENbCTBA BouwH Janws, FOxHas
Kopest u Ocronus. 3ampikator TOII-5 ctpan @unnsaunus u ABctpanus [2].

Llenv pabomui: Pa3paboTka SKOHOMHKO-MAaTEMaTHUECKHUH CIEHApUsl TUHAMHUKUA DPa3BUTHS
MoKasareisi KOMIbloTepHO TpamoTHOCTH paboTHUKOB AIIK Kazaxcrana, BbIoTHEHHOTO Ha 0ase
BKJIFOUCHHBIX B MHOTO(AKTOPHYIO MOJIENh IPOTHO3HBIX TIOKa3aTeied WHBECTHUITMOHHBIX
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IIOCTYIUICHUH OTPACJICBbIX OPUEHTUPOB B OCHOBHOM KalUTAJ MNPEAIPUATUN CBS3HM, a TaKKe
nokasaresei rocynapcTBeHHOH nporpammsl «MHpopmannonusiii Kazaxcrany.

Ocnognvie pezynomamul. KonudecTBEHHBIH aHAIW3 IMIPOTHO3MPOBAHMS IPOBOIUTCA Ha Oase
(bopMaTU30BaHHOTO HSKOHOMETPHYECKOTO METOAd, B KOTOPOM HCIONb30BaH (haKTUUECKUI
UMEIINCS MHQOPMAIIMOHHBIN MaTepHal.

IlosydeHHass ¢ NOMOIUBIO PETPECCHOHHOIO aHAIN3a MOJENb II03BOJIIET IPOTHO3UPOBATH
BAapUAHTBl PAa3BUTHS SKOHOMMYECKHX IIPOLECCOB U SBJICHWM, HM3y4aTb TEHIACHLUM H3MCHCHMS
HSKOHOMHMYECKMX IIOKa3zaTellel, TO €CTh CIY)KMT MHCTPYMEHTOM Hay4HO-OOOCHOBaHHBIX
npeackazanuit [3].

Tabnuma 1 — Ilokazarenu rocynapcTBeHHOl nporpammbl «Mubopmanmonnsnii Kazaxcran-2020» 3a
20142019 roxasl

[Toxazarens 2014 2015 2016 2017 2018 2019
YpoBEHb KOMIIBIOTEPHOU

1 22,2 1 2 17 20,1
rpaMoTHOCTH paboTHuKOB AITK 8,6 ’ 6.9 03 9 0

MHBecTHIMM B OCHOBHOH KAMKTAN | 1 1000y gn7e8 | 47241 | 57041 | 69256 | 62832
HpeﬂHpI/IHTI/II/I CBiA3HU, MJIH. TCHI'C

Jlons npenmpusrit ATIK, 264 | 271 | 355 | 314 | 356 | 371
MMEIOIINX JOCTYN K ceTu MHTepHeT

YpoBEHb KOMITBIOTEPHOU
IPaMOTHOCTH HAcCEJICHUS B 64,1 74,2 76,2 78,2 80,3 82,2
Bo3pacte 6-74 ner

[Mpumeuanne — CocraBieHO aBTOpaMH Ha OCHOBE HCTOYHHMKA: JaHHBble Komurera mo cratuctuke MUHHCTEpCTBa
HAIMOHAIIBHOM SKOHOMUKH Pecrybnnku Kazaxcran www.stat.gov.kz

[Ipn n3ydeHHM 3aKOHOMEPHOCTEW pPa3BUTHUS COLUAIBHO-DPKOHOMUYECKUX IPOLECCOB BECOMOE
3HAYEHHUE MMEIOT BBISBICHHBIE CBSI3M MEXIY pa3BUBAIOMIMMHCSI BO BpPEMEHH COLMAJIBHO-
SKOHOMMYECKUMU (pakTOpamu, MPOBEACHHUE CBSI3aHHOT0 aHAIN3a AUHAMUKH. C 3TON LIEIbIO CTPOATCS
MHOTO(aKTOpPHBIE MOJIETTM B3aMMOCBSI3aHHBIX BpEeMEHHBIX psaAnoB [4,5]. IlpoBegem paszpaboTky
ypaBHEHHs MHOKECTBEHHOM PErpeccuy, B KOTOPOM 00IIIee PEIeHne MOKET UMETh CIICAYIOIINUN BHI:

Y| =agXg +a1X1 +a9Xo +...+aAmXm 1)

| ro

rac Y- MOI[CJ'II/IpyeMHﬁ IIOKa3aTecjib rozaa,

Xi — (D aKTOpBI, BAUSIONINE HA JaHHBIHA Tokasatens, = 0, M ; ai — mapameTpsl Mmonenu, i = 0, m
; M — 9uCcio (HaKTOPHBIX MPU3HAKOB.

Kak mokasbIBaroT MccieJOBaHus, ONMCAaHHbIE B pa00TaX MHOTMX OT€YECTBEHHBIX U 3apyOeKHBIX
aBTOpoB [1, 2, 3], pe3ynbTaThl NPOTHO30B 110 MOJAEIH, IOCTPOCHHON MO pAJaM TUHAMHUKHU, BIOJIHE
YAOBJIETBOPUTENBHBIE.

AJTOpUTM  HAXOXIEHHUS  OLIEHOK KO3(D(QUIMEHTOB  ypaBHEHHUS  perpeccuu, Tpedyer
MpeIBapUTENIbHOM MPOBEPKH psijia MPEANOCHUIOK METoAa HauMeHbIINX kBajparoB (MHK):

1. HaxomM MaTeMaTHYECKOE OKUJAHUE CIYyYalHOrO0 OTKJIOHEHHUS €i, KOTOPOE JOJHKHO PABHATHCSA

0 nns Bcex HaOmronenuit (M(&j) = 0).
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2. Uccneayem MOCTOSIHCTBO JUCTIEPCUN OTKIIOHGHHUH €, KOTOpasl TOJKHA ObITh TOCTOsIHHA: D(&j)
= D(gj) = S? a5 mOOHIX i 1 .

3. UckiroueHne HaIM4us aBTOKOPPEIISLIIH.

4. PacueTHOE 3HAYCHHE CITYyYallHOTO OTKJIOHEHHS JOJKHO OBITh HE3aBUCHUMO OT OOBSICHSIFOIINX
MIEPEMEHHBIX.

5. [lomyuaemast MoJieib OTHOCUTEIHHO APAMETPOB SIBIISETCS JIMHEHHOIA.

6. PaccunThiBaemble OIIMOKH €j TOJKHBI UMETh HOPMAJIbHOE pacIipe/iesIeHHE, T.€. BBIMOIHUMOCTh
JAHHOM TNPEANOCBhUIKA BaXKHa JUIsl IOCTPOEHMSI JOBEPUTENIbHBIX HWHTEPBAJIOB W IMPOBEPKU
CTATUCTUYECKUX TUIIOTE3.

Jns pacdeTra OLIEHOK IMapaMeTPOB YPaBHEHHS MHOXKECTBEHHOM perpeccuu ucrnonabzyem MHK.
Paccunraem BekTOp oreHOK Kod(duimenToB perpeccuu, cornacao MHK, Bekrop S monmyuaercs u3
BeIpakenus: s = (XTX)1XTY

K marpuriie ¢ nepemenHbIME Xj 100aBsieM eIUHUYHBIA CTOIOCII:

1 107222 26,4 64,1
1 90788 27,1 74,2
1 47241 35,5 76,2
1 57941 31,4 78,2
1 69256 35,6 80,2
1 62832 37,1 85,6
Marpuna Y
18,6
22,2
16,9
20,3
17,9
20,05
[IpoBOMM TPaHCIOHUPOBAHKME MATPHUIIBL X '
1 1 1 1 1 1
107222 90788 47241 57941 69256 62832
26,4 27,1 35,5 31,4 35,6 37,1
64,1 74,2 76,2 78,2 80,2 85,6

BEITIONHSEM OIepaIio yMHOKeHHs MaTpuisl (X' X):
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6 435280 193,1 458,5
435280 34072143550 13583999,3 32672900,6
1931 13583999,3 6321,35 14894,52
458,5 32672900,6 14894,52 35295,53

B pacuernoii matpuie (X' X) umcio, Haxoasmeecs Ha IepecedeHny 1-ro croadma u 1-if cTpokw,
TOTy4aeM KaKk CyMMY TIPOM3BEICHHU 3IEMEHTOB CTPOKH MaTpuIlbl X' 1 cTon61a MaTpuis X:

YMHOXkaeM MaTpunbl, | Haxomum o6patHyro Marpuiy (X' X)*

(XTY)

115,95 85,474 -0,000277 -0,658 -0,576
8483862 (XTX) = -0,000277 0 4,0E-6 1,0E-6
3711,125 -0,658 4,0E-6 0,0449 | -0,0143

8866,6 -0,576 1,0E-6 -0,0143 0,013

PaccuntbiBaeM BEKTOp OIIEHOK KO3((DUIIMEHTOB perpeccuu:

85,474 -0,000277 | -0,658 | -0,576
115,95 9,342

-0,000277 0 4,0E-6 | 1,0E-6
8483862 8,0E-6

Y(X): * =

3711,125 -0,703

-0,658 4,0E-6 0,0449 | -0,0143
8866,6 0,419

-0,576 1,0E-6 -0,0143 | 0,013

B urtore nonydaem ypaBHEHHE PErpPEeCCUH CIEAYIOIIETO BUA!
Y =9,3423 + 8,0E-6 X1 - 0,7028 X2 + 0,4188 X3

Janee, ucnonb3ys MaTpHIly TapHBIX KOIGOUIMEHTOB KOppeNsuu R, BBIMOIHSEM OICHKY
B3aMMOCBSI3U MEXKY psiaMu 3HadeHUH. FIMeeM 4uciio He3aBUCUMBIX TIEPEMEHHBIX B MOJICIIA PaBHOE
3, uncno HaOMOICHU n = 6, a YUCIIO PETPECCOPOB C YUETOM €IMHUYHOTO BEKTOPA PaBHO YUCITY
HEU3BECTHBIX K03 uiineHToB. C y4eTOM pacCUMTHIBAEMOTO MPHU3HAKA Y, Pa3MEPHOCTh MATPHIIBI
CTaHOBUTCS PaBHBIM 5. Matpuiia, He3aBUCHUMBIX MIEPEMEHHBIX X UMEET pa3zMepHocTsh (6 x 5). Takum
o0pa3om, MoJydyaeM pacuyeTHbIe MaTPHUIIbI:

- Marpuua cocrasiennas u3 Y u X;

- TpancioHupoOBaHHAs MATPHUIIA;

- Marpuma X'X.

[Tonyuaemas Mmatpuiia 6y1eT UMETh CIEAYIOIIEe COOTBETCTBUE:

2n 2y 2 X1 > X2 Yx3
Yy D Yx1y X2y Yx3y
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>'X1 > yx1 ¥x1 2 > X2 X1 X3 X1
Y'Xo Y yXx2 D X1 X2 Yx22 2 X3 X2
Y'x3 2 yX3 2 X1 X3 2 X2 X3 >x3 2
Haxoaum napabie K03()(GUITUEHTHI KOPPEISLUH:
L _TIEY @)
s(x) - s(y)
1413977 — 72546,667 - 19,325
fyxa = 20388,03 - 1,741 = 0338
618,521 — 32,183 - 19,325
fyxe = 4,218 - 1,741 = 0460
1477,767 — 76,417 - 19,325
fyxs = 6,564 - 1,741 = 00888
5445483,433 — 76,417 - 72546,667
Iy xg = = —0,735
6,564 - 20388,03
2263999,883 — 32,183 - 72546,667
Iyix, = = —0,823
4,218 -20388,03
2482,42 — 76,417 - 32,183
Taxs = 6,564 - 4,218 = 0,834
[TpusHaku Z % ¥ = % Z yi y = % Z Xi Vg Xy = 23;1'3’1'
xXuy
HOnaymxi | 435280 | 72546,667 | 115,95 19,325 8483862 1413977,000
Jdns y u x2 193,1 32,183 115,95 19,325 3711,125 618,5210
Jnst y v x3 458,5 76,417 115,95 19,325 8866,6 1477,767
g xiuxz| 1931 32,183 435280 | 72546,667 | 13583999,3 | 2263999,883
Hna ximx3| 458,5 76,417 435280 | 72546,667 | 32672900,6 | 5445483,433
Jqnaxouxsz| 458,5 76,417 193,1 32,183 14894,52 2482,420
BBITNOIHAEM pacyeT AUCTIEPCUH Y CPEHEKBAIPATHYECKMX OTKIOHEHHI:
IpusHaku D(x) = Ixf i D(y) = Yy? =2 | s(x) = m s(y) = m
XHy n n
s y u x1 415671747,22 3,03 20388,03 1,741
Hnsy u x2 17,791 3,03 4,218 1,741
Hnsty u x3 43,081 3,03 6,564 1,741
Jlost X1 m X2 17,791 415671747,22 4,218 20388,03
JIotst X1 1 X3 43,081 415671747,22 6,564 20388,03
Jnst X2 m X3 43,081 17,791 6,564 4,218
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[Tomyyaem MaTpuily napHbIX K03 (UIIMEHTOB Koppessiuuu R cnenyromero Buja:

- y X1 X2 X3
y 1 0,3385 -0,4661 0,0888
X1 0,3385 1 -0,8232 -0,7345
X2 -0,4661 -0,8232 1 0,8335
X3 0,0888 -0,7345 0,8335 1
- y X1 X2 X3

Haiinem wactabie k03 duunents! koppensuun. OT npocTtoro ko3huienTa JMHEHHONH nTapHOon
KOppemsauuu Ko3(QQHUIMEHT YacTHOW KOPPESIUU OTJIMYAETCS TEM, YTO OH OLIEHUBACT MapHYIO
KOPPEJSLHUIO COOTBETCTBYIOMNX (DaKTOPHBIX MMPU3HAKOB (Y U Xj) IPU YCIOBHH, YTO BIMSIHNE HA HAX
BCEX OCTaJbHBIX MPU3HAKOB (Xj) YCTPaHEHO.

[TonydeHnple uacTHbIE KOX(PQUIMEHTH MO3BOJAIOT CAETATh BHIBOA 00 OOOCHOBaHHOCTH
BKJIIOUCHHS TIEPEMEHHBIX B TOJYYCHHYIO DErpecCHOHHYIO MOJenb. B cimydae, eciu OIeHKa
KO3 PHUIHMEHTa CIUIIKOM Majla WM UMEET He3HAUUTEIbHYIO0 BEIMYNHY, TO U3 ITOTO CIEAYeT, U4TO
CBSI3b MEXKAY (aKTOPHBIM IMPHU3HAKOM U PE3yJbTATUBHOM PACUETHOW MEpPEeMEHHOH MO0 BOBCE
OTCYTCTBYET, TUOO OUEHB CJIada M MOATOMY JaHHBIA (DAKTOP MOKHO UCKITFOYUTH U3 MOJICIIH.

0,338 — (—0,466) - (—0,823) _

rYX1/X2 \/(1 _ 0,4662) . (1 — 0,8232) —0,09 , T.€. TCCHOTA CBsI3U HU3Kas.
0,338 — 0,0888 - (—0,735)
Tyx, x3 = = 0,597
1/%3 \/(1 —0,08882) - (1 — 0,7352) , T.e. TCCHOTA CBSI3U yMEpCHHas
—0,466 — 0,338 - (—0,823)
Cyxy xq = = —0,351
\/(1 — 0,3382) . (1 — 0,8232) , T.€. TCCHOTA CBS3U HE CUJIbHAs
—0,466 — 0,0888 - 0,834
Tyx, xs = = —0,982
2/73 \/(1 —0,08882) - (1 — 0,8342) , T.€. TECHOTA CBS3H CHUJIbHAS
0,0888 — 0,338 - (—0,735)
Tyxs x; = = 0,528
\/(1 —0,3382) - (1 — 0,7352) , T.€. TCCHOTA CBsI3U YMCPCHHAs
0,0888 — (—0,466) - 0,834
Tyxs xp = = 0,977
\/(1 — 0,4662) . (1 — 0,8342) , T.€. TCCHOTA CBA3U CUJIbHAasA
rX1X2 - rX1y ' ery
Txixa/y = (3)
CEEPREED
—0,823 - 0,338 - (—0,466)
Cxix,/y = = —0,799
\/(1 —0,3382) - (1 — 0,4662) , T.€. TECHOTA CBSI3H CHJIbHAs
-0,823 — (—0,735) - 0,834
Iy xy /%3 — = —0,563
\/(1 —0,7352) - (1 — 0,8342) , T.€. TECHOTA CBsI3U YMCPCHHAS
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rX1X3 - I‘le ’ rXsy

\/(1 - r)z(ly) -(1- r)%3y)
-0,735-0,338-0,0888

Txixs/y =

(4)

, T.e. TCCHOTAa CBs3U CHJIbHAasA

r = = —0,816
xws/y T [(1-0,338%) - (1 - 0,08887)
. _ —0,735-(-0,823)-0,834 , T.€. TECHOTA CBSI3M HU3Kas, a
X1X3/Xz — \/(1 —0,8232) - (1 — 0,8342) o Mex(aKkTopHas CBA3b crnabdas.
rX2X3 - ery ’ rXsy
Iy, x3/y = (5)
0,834 — (—0,466) - 0,0888
= 0,993

rsz3/}’ = \/(1 _ 0,4662) . (1 —_ 0,08882) , T.€. TCCHOTA CBs3U CHUJIbHAA.
0,834 — (-0,823) - (—0,735) 05

- J(1—0,8232) - (1 — 0,7352)

r
Xz X3 /%, , T.€. TECHOTA CBSA3H yMEPEHHasI.

[lepeiimeM K CTATUCTHYECKOMY aHAIU3y MOJYYEHHOTO YPaBHEHHUS PErpeccuu, T.€. MPOBEPKE
3HAYUMOCTH YpPAaBHEHHUS U €ro KO3(QQPUIMEHTOB, UCCIECIOBAHUIO a0CONIOTHBIX U OTHOCUTENbHBIX
oImuOOoK armpoKkcumManuu [6,7].

Jlnisi  HECMEIIGHHOW  OLGHKM  JHUCIEPCHUU  TMPOJENaeM  CJICIYIOIIUE  BBIYUCIICHUS:
Hecmemniennas ommbka € =Y — Y(X) = Y - X*s (abcomoTHas onrbKa anmpoKCHMAIIH).
Y Y (X) e=Y-Y(X) &? (Y-Ycp)? le: Y]

18,6 18,517 0,0831 0,00691 0,526 0,00447
22,2 22,119 0,0806 0,0065 8,266 0,00363
16,9 16,695 0,205 0,0421 5,881 0,0121
20,3 20,502 -0,202 0,0408 0,951 0,00995
17,9 18,481 -0,581 0,338 2,031 0,0325
20,05 19,636 0,414 0,172 0,526 0,0207

0,606 18,179 0,0833

PaccunraeM cpenHOI0 OMIMOKY anmmpoKcUMaIuu. J{Js 3Toro yMHOKaeM IMOJIYYCHHYIO MaTpPHUILY
Ha Xo 1 HaxoauMm V = 85,47

Sy = SVV = 0,55,/85,47 = 5,09

Jia 3HaueHUs pe3ynbTaTuBHOro mnpusHaka M(Y) mnoayyaem cleayrolue JI0BEpPUTENbHBIE
MHTEPBAJIBI ¢ BEpOATHOCTHIO 0,95:

(Y—t-S,;Y+¢t-S))

rae t (6-3-1; 0,05/2) = 6,205 naxoaum 1o Tabnwie CThIOICHTA.

(9,34 - 6,205°5,09; 9,34 + 6,205'5,09)

(-22,24; 40,92)

Cpennee 3Hauenne Y npu Xoj HAXOJUTCS B YKa3aHHBIX TMpeeax ¢ BeposaTHocThio 0,95.
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I[HSI HHAUBUAYAJIBHOI'O 3HAYCHHA PC3YJIIbTATUBHOI'O IMPU3HAKA JOBCPUTCIBHLIC HWHTCPBAJIBI C
BepoATHOCTHIO 0,95 morydaem 1o cienyromiei pacueTHou hopmye:

Sy, =8v1+V =0,55{/1+85,47 =5,12

(9,34 -6,205'5,12 ;9,34 + 6,205'5,12)

(-22,43; 41,11)

WupuBunyansHoe 3HaueHne Y npu Xoi, TAaKKE HAXOOUTCS B YKa3aHHBIX IpeAelax ¢
BepoATHOCTHIO 0,95.

BbinonHuM npoBepKy Ha 3HAYUMOCTH [APAMETPOB MOJYYEHHOTO MHOKECTBEHHOI'O ypaBHEHUS
perpeccuu, T.€. IPOBEPSEM BBIABHHYTYIO THMIIOTE€3Y OTHOCUTENIBHO KOA(P(HUIMEHTOB ypaBHEHMS
perpeccuu [8].

PacuetHoe 3HaueHue uucina V=n-m-1 onpezenser, Tak Ha3bIBAEMOE, YUCIIO CTEIIEHEH CBOOO/IBI.
[IpuHATO cUnTaTh, YTO B XOJA€E OLICHUBAHUS YPABHEHUS MHOKECTBEHHOU JIMHEHHOMN pErpeccun AJis
obecreyeHnss CTaTUCTUYECKOM HaJeKHOCTU PEKOMEH/I0BAHO, 4YTOOBI 0OOIee YMCIIO MPOBOAMMBIX
HaOJII0ICHUH, 110 MEHbIIEH Mepe, B 3 pa3a IIPEBbIIIAI0 YHCIO OLEHUBAEMBIX ITapaMETPOB.

[Mony4yaemas t-cratuctuka: Trasn (N-M-1 ;5 a/2) = (2 ; 0,025) = 6,205

b;
TS, (6)
9,342
tg = 5 088 = 1,836 < 6,205
8,0E — 6
t1 = Z,OE——S < 6,205
—0,703
t, = 0117 = 6,025 < 6,205
0,419
t3 = 00627 = 6,678 > 6,205

[Ipu 9TOM, cTaTHCTHYECKash 3HAYUMOCTh Kod(hduuueHta perpeccun bo, b1 u bz, He
MOJTBEpXKaeTcs, a Ko puirenta bz moaTBepxIaeTcs.

IIpoBeneM ompezeneHue TOBEPUTENBHBIX WHTEPBAIOB KOA(PPHUIIMEHTOB PErpecCHH, KOTOPHIE C
Ha/IeXKHOCTb B 95 % OynyT CleayIouMMHu:

(bi - ti*Sbi; bi + ti*Shi)

bo: (9,342 — 6,205°5,088 ; 9,342 + 6,205°5,088) = (-22,23 ; 40,915)

b:1: (8,0E-6 — 6,2052,0E-5 ; 8,0E-6 + 6,205'2,0E-5) = (8,0E-6 ; 8,0E-6)

b2: (-0,703 — 6,205°0,117; -0,703 + 6,205°0,117) = (-1,427 ; 0,021)

bs: (0,419 — 6,205°0,0627; 0,419 + 6,205°0,0627) = (0,0297 ; 0,808)

3aBepluaronMM dTanoM OyJeT MpoBeJeHHE MPOBEPKHM OOIIEro KauecTBa ypaBHEHUS
MHOJKECTBEHHOU perpeccuu. [l 3TOro, OLEHKAa 3HAYUMOCTH YPABHEHHMS MHOKECTBEHHOU
perpeccut OyJeT BBIMONHATHCSA 3a CUET MPOBEPKH TMIIOTE3bl O PABEHCTBE HYIO Ko3(dduuneHta
JIEeTepPMHUHAINH, KOTOPBIA PACCYMTaH 10 JaHHBIM IeHepaJbHOH COBOKYMHOCTH: b1 = b2 =... = bm =0
i R?,

st mpoBEpKH 3TOM TMIOTE3bI UCTIONB3YIOT F-kpuTepuit duiepa.

[Ipu 5TOM BhIuKCHAIOT HabMo1aeMoe ((pakTrueckoe) 3Hauenue F-kpurepus, uepe3 paccunTaHHBIN
110 TaHHBIM KOHKPETHOTO HaOMI0AeH s K0dQ(HUITMEHT JeTepMUHanuu R?,

67



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 1 (72)

ITo xaramoram Tabmun pacnpenenenuss Pumepa-CHeTOKKOpa MOAOUPAETCS KPUTHUECKOE
3Hayenue F-kputepus (Fxp). [ns storo 3amaroTcst ypoBHEM 3HAYMMOCTH 0, KOTOPOE OOBIYHO
BBIOMPAIOT C IByMs YHCIaMH cTerneneil ceoooas! ki=m u ko=n-m-1 u a = 0,05.

IIpoBonum F-cratuctuky u nposepsieM kpurepuit @uiepa:

R? = e
Y — )2 (7)
R2=1 ’06—09667
N 18,18

st aTOoro mpoBepsieM TUIOTe3y 00 OoO0med 3HaYMMOCTH, T.€. TUIOTE3y 00 OJHOBPEMEHHOM
PaBEHCTBE HYIIO BceX KOA((PUIIMEHTOB PETPECCUH MPH OOBACHSIOMNX MTEPEMEHHBIX
Ho: R?=0; B1=Po="... = Pm=0.
Hi: R%£ 0.
[IpoBepka maHHOM THUIOTE3bl OCYILIECTBIISIETCA C IMOMOLIBIO F-CTaTHUCTUKHM paclpeneseHus
®umepa. Eciu F < Fyp= Fg ; n-m-1, TO HET OCHOBaHUI JJIs1 OTKJIOHEHUS rumnoTe3bl Ho:
R? n—-m-—1
1-R?  m (8)
09667 6—-3-1
F=1"09667 — 3
3HaueHHS UCITOIb30BAHHBIE TIPU CTETIECHIX CBOOOIbI SIBISIOTCS TAOJMYHON BEIMYUHOM, T.€. K1 = 3
nkx=n-m-1=6-3-1=2,Fkp(3;2)=19,2. Cnenys u3 Toro, 4to (hakTrueckoe 3Hadenue F >

F =

= 19,339

Fkp, MOXHO KOHCTaTHPOBaTh, YTO KOA(PPUIHEHT ACTEPMUHAIIMHI CTATUCTUIECKHA 3HAUYUM, a 3HAUUT
U ypaBHEHHE DPETPECCHH CTATUCTHYECKH HAJEKHO (IIOITOMY, pacCUMTaHHBIC KOA(D(UIMEHTH bj
COBMECTHO 3HAYHMBI).

3axntouenue. B pe3ynbTaTe BHIIOTHEHHBIX PACYETOB OBLIO MOJTYYEHO ypaBHEHHE MHOKECTBEHHOM
perpeccuu:

Y =9,3423 + 8,0E-6 X1 —0,7028 "Xz + 0,4188 "Xa.

JlaHHO€ ypaBHEHHME UMEET U SIKOHOMUYECKYIO MHTEPIPETALNIO TapaMeTpOB MOIENH. T.e. MOKHO
XapaKTepu30BaTh NMHAMUKY U3MEHEHHS Pe3yNbTUPYIOIIETO 3HAUEHUs, KOorja yBennueHue X1 Ha |
€1.M3M. BeJIeT K yBennueHuto Y B cpeaneM Ha 8,0E-6 eq.u3m.; -yBennuenue Xz Ha 1 e7.M3M. BEJET K
yMeHbIlleHuto Y B cpeaneM Ha 0,703 ex.usm., a yBenuueHnue X3 Ha 1 e1.u3M. BeIeT K yBeJIMYeHHIo Y
B cpeanem Ha 0,419 en.u3m.

[To MmakcumanbHOMY KO3((PUIIMEHTY AenaeM BBIBOM, YTO HauOOJbIIEee BIUSHUE HA Pe3yabTaT Y
okazpiBaeT QakTop Xs3. CTaTHCTHYECKYIO 3HAUYMMOCTH YPAaBHEHUS IOATBEPIMIIA C TOMOIIBIO
NpOBEpKH KOdpdHUIMEeHTa neTepMHHau U Kputepus @umepa. [lo wmToram mnpoBeneHHOTO
HCCIIeIOBAaHMsI JI0KA3aTeJIbHO YCTAHOBJIEHO, YTO B HccienyeMoil cutyaruu 96,67 % oOuiei
BapHabenbHOCTH 3HaUYeHUH Y OyJeT 0OBsACHATbCA U3MEHEHHEM (akTOpOB Xj.

Jluteparypa:

1. Epemiko ®@.U., CanpuukoB C.I'., MenennukoB B.U. IlpoekTupoBanue eauHOro MHPOPMALIOHHOTO
WHTEPHET-NIPOCTPaHCTBA cTpaHbl // Bu3Hec B 3akoHe. DKOHOMUKO-IOpHIUYECcKuil )xypHal. — 2016. — Ne6. — C.
184-187.

2. bynanos B.I'., Pymsnnes B.1O., KemenaBa A.B. u np. Beenenne B «1mudpoByro» 3K0HOMHKY. Ha mmopore
«audpoBoro Oynymero». Kaura nepsas. — Mocksa.: BHUU I'eocucrem, 2017. — 28 c.

68



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 1 (72)

3. baowu T.H., Beprakosa FO.B., Ko3seBa U.A., Ky3p60:xeB O.H. [IporaozupoBanue 1 miaHIpOBaHUE B
YCIIOBUSIX PBIHKA. YueOHoe nocobue. — Mocksa.: HULl MH®PA-M, 2013. — 336 c.

4. TambapoB I'M., Kopomes IO.I., XKypaBenr H.M. Cratuctuyeckoe MOJeNTUpOBaHUE U
nporno3upoBanue: Yueb. [locooue. — MockBa: @unaHchl u ctatuctuka, 1990. — 383 c.

5. Toncromsitenko A.B., 3amkoB O.0., Uepemusix FO.H. MatemaTudeckue MeTOABl B 3KOHOMHKE —
Mocksa: JJUC, 1997. — C.45 -56.

6. denocees B.B., Jlaiiutoeros /.M., l'apmam A.H. Dx0OHOMHUKO-MaTeMaTHUYESCKUE METO bl ¥ IPHUKJIATHBIC
MoJenu: Yueb. mocodue it By3oB. — Mocksa: KOHWUTH, 2000. — 391 c.

7. ®penkens A.A. [IporHo3upOBaHHE MPOM3BOIUTEILHOCTA TPyAa: METOABI U Mojenu. — MockBa:
OxoHomuka, 1989. — 154 c.

8. Uepnbm E.A., MomuyanoBa H.II., HoBukoBa A.A. IIporHo3mpoBanve M IJIAHUPOBAHHUE B YCIOBHUSIX
peiaka: Yue0. [Tlocobue. — Mocksa: [IPUOP, 1999. — 176 c.

References:

1. Ereshko F.I., Sal'nikov S.G., Medennikov V.l. Proektirovanie edinogo informacionnogo internet-
prostranstva strany // Biznes v zakone. Jekonomiko-juridicheskij zhurnal. — 2016. — Ne6. — S. 184-187.

2. Budanov V.G., Rumjancev V.Ju., Keshelava A.V. i dr. Vvedenie v «cifrovuju» jekonomiku. Na poroge
«cifrovogo budushhego». Kniga pervaja. — Moskva.: VNII Geosistem, 2017. — 28 s.

3. Babich T.N., Vertakova Ju.V., Koz'eva I.A., Kuz'bozhev Je.N. Prognozirovanie i planirovanie v uslovijah
rynka. Uchebnoe posobie. — Moskva.: NIC INFRA-M, 2013. — 336 c.

4. Gambarov G.M., Korolev Ju.G., Zhuravel' N.M. Statisticheskoe modelirovanie i prognozirovanie:
Ucheb. Posobie. — Moskva: Finansy i statistika, 1990. — 383 s.

5. Tolstopjatenko A.V., Zamkov O.0., Cheremnyh Ju.N. Matematicheskie metody v jekonomike —
Moskva: DIS, 1997. — S.45 -56.

6. Fedoseev V.V., Dajitbegov D.M., Garmash A.N. Jekonomiko-matematicheskie metody i prikladnye
modeli: Ucheb. posobie dlja vuzov. — Moskva: JuNITI, 2000. — 391 s.

7. Frenkel' A.A. Prognozirovanie proizvoditel'nosti truda: metody i modeli. — Moskva: Jekonomika, 1989.
—154s.

8. Chernysh E.A., Molchanova N.P., Novikova A.A. Prognozirovanie i planirovanie v uslovijah rynka:
Ucheb. Posobie. — Moskva: PRIOR, 1999. — 176 s.

Iocmynuna 4 nosops 2020 e.

69



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 1 (72)

MPHTH 49.03.00
YK 004.715

CISCO PACKET TRACER KEJILIIK KABJABIFbI HET'T3IH/IE
BUPTYAJUIBI JKEJIJIEPII MOJEJBAEY )KOHE KYPY

Yexumobaena K.C., Cmaxanona A.C.
F. Joyxeee amvinoazvl Aimamel sHepeemuKa Jicane OAIaHbLC YHUGepcumemi
Anmamul, Kazaxkcman Pecnybnuxacst
e-mail: katipa67@yandex.ru, a_smazhanova@mail.ru

Kasipei manoa xomnvlomepnix diceniiep aknapammolk MEXHOI02USIAP CALACHIHbIY adcblpamac 0ouicl
ooavin madwvLiadsl. Ocvl MEXHONOSUAIAPOLIH KYPOELNiciH JHcaHe ap Mypi OHOIpYuliiep HapbiKma YCbIHAMbIH
AHCabOLIKMApObly KeH CNeKMpIH ecKepe OMmulpbln, HCeNiHi KYpyobly OHMAlIbl HYCKACLIH MAHOAY MAKCAMbIHOA
ap mypii H#cobanvlK wewimoepoi Mooenvboey Ke3eHi AHCeniliK Hcobaiapovl 23ipaey Yulin Kaxcem HaHe ocbl
Ke3eH JHCeniniK olcobanapovl Mmooenvoeyee HCIHe CUNAMmmayed apHaiaH 30MAaHayu Kypoligbliapovly
Komezimer opuiHdanadvl. ConoblKkman, Oy Makaiaoa Oapavix Kajxcemmi yugpivly Kaoamoapobl OpbIHOAYea
JHcaHe Kascemmi aknapammol (IWKi dceiti UOeHMUDUKamopvl, mapamy uoeHmuduUKamopwbl, iwKi sHceliHiy Ko
arceminoi aopecmepi dicone 6acKkanapsl) OPLIHOAYea APHANRAH He2i32l ePAdUKATLIK CUMYASMOP YCOIHBLIZAH.

byn oicymvicma Cisco Packet Tracer baz0apramansiy sxcacaxmamacsl Koaioanwliean. byn bazoapiamansik
arcacakmama cmyoenmmepee, OKbIMYUbLIAPEA HCIHe AHCeaiNiK uHxcenepaepee VLSM scenicin mandayza dcamne
encizyee, OAPILIK KAdCEMMmi aKnapammul JHCbLIOAM JICIHE KaApanauvblmM mypoe YcviHyea naudansl. lwxi
JHceninepoiy bIHEAIbLIbIZbIH HCAKCAPMY YULiH KeOiHece «IWKi dceiy 0en amaiamolt o32epmeii Y3blHObIKNbl
iwxi orceni mackanapwl (VLSM) xonoanwvinaowvl. Xeninix akimuwi Oipnewte xocmmapuvl 6ap diceninepoe Y3vlh
MACKAHbBL JHCIHE XOCMMAPbl KON IWKI Jiceniepoe KblCKa MACKAHbL KOA0aHa aniaowl [1].

Tyiiinoi cezoep: Cisco Packet Tracer, sceninix scabowig, VLSM, FLSM, IP mekenoicativl, iwki dxceninep,
MEKEHIHCANBLILIKINbIH, MAKCUMALObL MUIMOLNIZI.

Today computer networks are an integral part of information technology. Proposed by various derivatives
on the market for network projects requiring the modeling of various projects, solutions for choosing an
alternative, a wide range of equipment is offered and this stage can be performed using modern devices for
modeling and describing network projects. So, in this paper, a basic graph simulator is proposed to execute
all the desired numerical steps and show the required information (Subnet ID, broadcast ID, sub network
available addresses, and others).

In this work, we use the Cisco Packet Tracer software simulator. This simulator is beneficial for students,
teachers and network engineers to analyze and implement a VLSM network, providing all data they need, in a
fast and easy way. Variable-Length Subnet Covers (VLSM), regularly alluded to as "subnetting a subnet, are
used to improve the usability of subnets. The network administrator can use a long mask on networks with
multiple hosts and a short mask on subnets with a large number of hosts [1].

Keywords: Cisco Packet Tracer, network hardware, VLSM, FLSM, IP address, subnets, maximize
addressing efficiency.

Ceec00Hs1 KOMNbIOmMeEpHble Cemu SAGIANMC HeOMbeMAeMOU YACMbl0 UHDOPMAYUOHHBIX MEXHOA02UL.
Yyumuieaa cnooscnocms mexnonozul U WUPOKUU cnekmp 060py008aHUSA, PEKOMEHOO8AHHO20 PA3ZHLIMU
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nPOU3BOOUMENAMU HA PbIHKE, PA3PAOOMKA CEMesbIX NPOEKMO8 mpedyen Smana MoOeaupoSanus paiuiHblx
NPOEKMHBIX peuleHUll ¢ Yenpio 6b100pa AnbmepHamuesbl U OaHHBIL SMAN MOJICHO GLINOJIHUMb C HOMOWDLIO
COBPEMEHHBIX YCMPOUCME MOOEIUPOBANUSL U ONUCAHUS cemesblX npoekmos. [losmomy, 6 dannoi cmamve
npeonazaemcs cumynamop epagha Oisi GblNOJHEHUsT 8Ce HeoOX0OUMble Mamemamuyeckue Oetcmeus u
omobpasumv  NOAYHEHHYIO mpebyemylo uu@opmayuro, makux Kaxk (udeHmugukamop noocemu,
UOeHMUPUKAMOP MPAHCIAYUU, UCNOAb3YeMble adpeca 05 noocemell u opyeue).

B oannou pabome ucnonvzyemcs npocpammusiii cumynamop Cisco Packet Tracer. Dmom cumynsmop
nonesen 071 CIMyoOeHmos, npenodasameietl i Cemesvlx uHdicenepos 0 ananuza u peanuzayuu cemu VLSM,
npedoCcmasus 8o HeoOX00UMYI0 UHGOPMAYUIO, OBICIPBLIM U JleeKUM cnocobom. Macku noocemu nepemerHou
onunet (VLSM), uacmo naszvigaemvlie «pazbuenuem Ha noocemuy, NPUMEHAENCs: 015 NOSbLUEHUs Y00OCmea
ucnoavsosanus noocemeii. Cemesot AOMUHUCMPAMOP MOICEM UCNOIb308AMb OIUHHYIO MACKY 6 CEeMmsX C
HeCKONbKUMU XOCMAMU U KOPOMKOU MACKOU 8 NOOCEMAX ¢ OOIbuUM Koaudecmeom xocmog [1].

Knioueswie crosa: Cisco Packet Tracer, cemesoe o6opyoosanue, VLSM, FLSM, IP-adpecayus, noocemu,
Makcumanvhas g pexmusnocms adpecayuu.

Kasipri 3amaHmarbl >kaHa TEXHOJIOTHSIAp OJEMIHJE JKEIUNK HWHXKEHEpJep 63 KbI3MET
caJlachIHJIaFbl XKW1 Macesienepre Tam 00J1a bl 5K9HE COHBIH O1p THIFBIPBIKTAH HIBIFY YKOJIBI BUPTYaJIb/IbI
XKeJTIIepai MOJIeTIbICY JKAHE Kypy Ooutbin cananaasl [ 1-5].

XKymbictein Makcatel — Cisco Packet Tracer OarmapriamaibiK KaOAbIFbl apKbUIBI BHPTYaJIbI
KOMIIBIOTEPIIIK JKENIepAl MMHUTALUSIIBIK MOJENBICY JKOHE OCHI JKEIUTK >KaOIBIKTBI KOJIaHY
apkbutbl VLSM Mmekenkaii cpiz30acbiHa KaTeicThl [P-anpectepai Tuimai Oy yIIiH KOJJaHBUIATHIH
MpOIeTypaHbl YChIHY.

Ocpl makcaTKa xeTy yiuiH eH anabiMeH Cisco Packet Tracer skenisntik xa0OIbIFbI Typasbl aHBIKTaMa
6epemiz. Cisco Packet Tracer — Oyn maiiananymisiiapra Kayirnci3 opraja >KeIUliK Mocenenepi
xoOanayra, jkacayra >KOHE YKOIFa MYMKIHAIK OepeTiH BU3yalu3alus MEH MOJAETbACYIIH KyaTThl
Kypanbl. On oHail (yHKIIMOHANABI TOMOJOTHSHBI3ABI KacayFa MYMKIHIIK OepeTiH KapamailbiM
untepdeiici 6ap Kypan 6onbin TadsuIaabpl. CtangapTTel Mapuipytuzatopiap meH Packet Tracer
KoMMyTatopiapeiHaH Oacka IP-TenmedoHmapapiH, CHIMCBI3 KaThbIHAYy HYKTENEpi MEH CTaHIapTThI
KBI3METTEP KUBIHTHIFBIMEH CEPBEPIIEPIiH IMYIAIUICHIH Koiaaiabl. Packet Tracer-nme kanmait ga 6ip
KYpBUIFbIFa OepiyieTiH OapibIK AepeKTep OJIOKTaphl Typajibl TOJIBIK aKIapaT ajayFa MyMKIHAIK OepeTiH
cHuddepiiep, )KYKTEMEH1 )KacaH/Ibl xKacayFa MyYMKIHIK O€peTiH JKeNUIiK TpapHUKTiH reHepaTopiIapsl
KOHE Ke3 KeJIreH MaKeTHEeH jKeli oTy OarbIThIH HeMece OpTYPJi KYPBUIFbUIApAAH OTYy Ke3iHJe
MaKeTTiH e3repy MPOLECIH KajlarajayFa MYMKIH/IK OEpeTiH JIepeKTep aFbIHAapbIHaH Kypajabl.

Heri3ri 3epTrey »YMBICBIMBI3IBIH ©3EKTUIIT 1MIKI JKemiepai 0emy OOJbIl TaObUTFaHABIKTaH
VLSM wmackanmapbIMeH MeKeHXkail cbi30acbiHa KaTeicThl [P-agpectepai  Ttwimai  Oesmymi
KapacThIpaMmbI3. [IIKi JKemiHl jkacay apKbUIBI JKeNll aapeciH XOCTTBHIH ajpeci HeMmece IMIKI el
OJIOTBIHBIH Ka)KETTUIIKTEpIHE COWKeC KeNTipy YIIIH OlpHelle Kili IMKi kel OJoKTapblHa Oeiyre
6omnanpl. [miki xeninig 6ipHee Genrini aaictepi 6ap, skHu VLSM xone FLSM (Fixed length subnet
mask). VLSM aitabIiMasibl Y3bIHABIFBIHBIH 1ITK1 JKETIK MacKachlH OUAipesni, MyHAAFbl 1IKi Keml
KYpBUIBIMBI Oip Kemnige OipHele MacKaHbl MaiganaHajpl, sFHU Oip kimacTelH A, B, C caHaThIHBIH
HeMece KeJHIH 9pTYpJIl 1K1 JKeniyepi yiliH OipHeme Mackachl Kojaaneliaapl. Onap aifHbIMAIIbI
KesieMzie OOJIFaHJIBIKTaH, OJ1 1MIKi JKETIEP/IiH bIHFAMIBUIBIFBIH apTTHIPY YIIIH KOJIJaHbUIAbI.

Knaccukanbik [P-mexen-xaii cynbaceinia [P mexeH-kaiibl 32 OUTTIK aknmapaTTaH Typansl. by
ouTTep TOPT OalTKa OOJiHEe 1, OJ1 KYPBUIBIMIIBIK HEMECE HePAPXHSITBIK MEKEH-Kai OOJIBIT TaObLIA b
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KOHE OYJI CXeMaHbIH apTHIKIIBLIBIFBI, O KONTEreH MEeKEeH-Kainapapl eHAeH anajbl, aTan aiTKaHaa
4,3 mnpa. IP mekemxaiinel skemire Oeny >koHe TYHIH ajpeci OipeyaiH >XeiCiHiH CaHaThIH
OeNTiIeHyIMCH aHBIKTAIATbI.

1 7 24
A canater |0 | xem XOCT

2 14 16
B canarts | |0 eIl XOCT

3 21 8
C camater [110 JKem XOCT

1-cyper— Y1 »keni caHaThIHBIH KOpiHici

HuTepHeT KypbUIBIMIIBLIAPHI JKETIHIH KOJIeMiHe HETi3/IeNITeH KeNiiep CaHaThIH KYpyFa MIeHIimM
KaObu1manpl. TyHiHACp CaHBI ©TE a3 XKelIep YIIiH ojap A caHaTThI XKeliHl Kypabl. backa merki
HYKTeJep/ie KONTereH Kenliepre apHainral caHatTel C caHATTHI JKei JeM, all oTe YJIKeH KOHE oTe
KiIlll CAHATTHIK aWBIPAIIBLIBIKTEI O0JKaM OobIHIIa B caHaTTHI Jkeli Aen anaMbl3. bip skenineri kes-
KEJITeH KYPBUIFBI OChI [P MekeH-kaiiibIH Oip Oeriri peTinae coi aapecneH Oemiceni. Onan apsl Kapaid
TYHIH agpecTi TarailbIHAalIbI KOHE Keliaeri opOip KYphUIFbIHBI Oiperel aHbIKTalabpl. by Hemipai
XOCT MEKEH-)Kabl JIeTl Te aTayra Ooyiajgel. l-KecTeme yIl CaHATTHI JKEIIep Typaibl TOJBIFBIPAK
MOIMETTEp KenTipinrex [2].

1-xecte — IP MekeHxkaii caHaTTapbl

Mekenxait 1-mmi oxTer 1-uri okrer Heri3ri imki 2Keni meH xocTTapIbIH
CaHaTTaphI JTara3oHbI 6uTi JKEJ1 MacKachl CaHbl
A 1+127* 00000000 — 255.0.0.0 128 xemi (27) 16777214
01111111 xocrrap (2% - 2)
B 128-191 10000000 — 255.255.0.0 16384 xemni (21%) 65534
10111111 X0CTTap
(2°-2)
C 192-223 11000000 — 255.255.255.0 | 2097150 xemni (22%) 254
11011111 xoctTap (28 — 2)
I 224-239 11100000 —
11101111
E 240-255 11110000 —
11111111
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XKorapsina aitteurranaaii, [P MexkeHxkail KeHICTITIHAE eKi IeHT el nepapxus 6ap, oHaa ap aapec
©3iH1H 32-0UTTiK KyPbUIBIMBIHAF ThBHI KTl aJpeci MEH XOCT aipeCiHeH Typaabl. MyHail 5Ka3bIKTHIK
MacIITaOThIIBIKTEL OipHEIIEe XOJIMEH HAaKThl IIeKTeiai. MyMKiH, eH mIeri peTiHAe MeKeH-kKai
KEHICTIri 6apIIbIK Keiaepi VI op TYpJIi, Killli, OpTa >KOHE OTe YIKEH, KoJIeMJIeT1 KeIlIepaid OipiHe
ColiKec Kelleal aen OOJDKanIbl.

ki sxemi Mackackl — 32 OWMTTIK €KUIIK CaH; 1IIKI jKeJll MacKachl KYPBUIBIMABIK >KarbiHaH [P-
aapecke ykcac. JlereHMeH, 11IKi e MacKachl MaHbI3Ibl () YHKIUSHBI OPBIHIANIBI: OJI 1K1 KYHEeH1
aHbpIKTay YIIiH [P-MekeH-KalablH XOCT OpICIHIH KaHIa OWTI ajdbIHFAaHBIH COHFBI JKYyHelepre
(>KepriTiKTi KeNigeri MaplpyTU3aTopiap MEH XOCTTapAbl KOCKaHIA) aWTy YIIIH KOJIJaHBUIAIbI.
Mackana¥rbl keIl aipecid, COHBIMEH KaTap iIIKi )KeJi aipeciH aHbIKTalThIH OUTTEp 1-T€ OpHATHUIFaH.
Op 1HIKi JKeMiIeri XOCT apecTepi YIIiH naiiananpiaTeiH KanFan ourrep 0-re TeHectipiaren [4].

Keneiitinren xeninin npedukci. KonmansicTarel OUTTEp OpAaiibIM XOCT OPICIHIET1 €H COJI KaK
OUTTEp E€KEHIH eckepy MaHbI3abel. OchbUlaiina, 1K Kell MEKeH-)Kalbl JKeJli aJlpeciMeH CaHJIbIK
*arbIHaH cabakrac. Onmap Oipre keniHiH KeHelTiren npedukcin Kypaiiasl. Kanran 6utrep xoct
UIACHTU(PUKAIUACH] YIIIH KOJJaHbUIaabl . JKemi OUTTepiHIH ecy JeHredl KakKeTTl 1MIKi >Kemiiep
CaHbIHA OHE op IIIKi JKETiJeri KaKETTI XOCTTap CaHblHA OalaHBICTBI. 2-KecTeae NPEePUKCTIH
Y3bIHJIBIFBI J)KOHE B caHAThIHAAFbI JKENIIePl KOCYIBIH MYMKIH OJIJIapbl KOPCETIITeH.

2-kecte — B caHaTBIHBIH 1MIKI JKEJiCl

XKemi mackacel [Mpeduke | Imxixemi 6uti | erki 6ur | Tmki sxemi Xocrrap
255.255.0.0 /16 0 16 0(1 »xemi) 65534
255.255.128.0 117 1 15 2 32766
255.255.192.0 /18 2 14 4 16382
255.255.224.0 /19 3 13 8 8190
255.255.240.0 120 4 12 16 4094
255.255.248.0 121 5 11 32 2046
255.255.252.0 122 6 10 64 1022
255.255.254.0 123 7 9 128 510
255.255.255.0 124 8 8 256 254
255.255.255.128 125 9 7 512 126
255.255.255.192 126 10 6 1024 62
255.255.255.224 127 11 5 2048 30
255.255.255.240 128 12 4 4096 14
255.255.255.248 129 13 3 8192 6
255.255.255.252 /30 14 2 16384 2
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Aypicnianbl Y3bIHIBIKTAFbI 1K1 JKeJTi MacKaapsl. [IIKi e, ®Kalbl, afpecTiK KeHICTIKTI THIM/II
naigananyasl KaMTaMachl3 €Tyre apHalFaH, OyJl caHaTKa HETi3/ENTeH JKeIUTK ajapec OJIOKTaphIH
Kimi angpec OnmokTapbiHa Oeiiyre MYMKIHIIK Oepemi. AJFamiKpiga KeNiHI €HTI3y TocUll THIM
6onmmaznpl. FLSM KanIbIKTapbIHBIH JXKOHE THIMCI3MIKTIH Ke3i, OapibIK iMKi sxemiyiep ymiH Oip
enmmeMi Macka 0oiel. FLSM-ni enrizy IP-meken-xaiinap yiniH THiMci3 00bIm Tabbu1aab!, ceoedi
Kol MEKEeHXalap >koranajsl [4].

Meicainbl, 2-CypeTTe KOpCeTUITeHIeH, €Ki MaplIIpyTH3aToOp apachIHIArbl CEPHSUIBIK OailaHbIC
ceiyiecy yIiH OipAei kemniHi Oemiceni.

172.16.10.0 xeni

~ 172.16.10 1 ~

l Hﬂ?-"____- —' o~ '
1941 1941
Router0 172.16.10.2 Router1

2-cypeT— IP MekeHkail MbICAITbI

Bbyn xepne exi IP Hemip KaxeT, oKiHINIKe opail op cepHsuIblK MHTepdeiic yumiH Oip-OipaeH
OeuiHe/Il )KoHE ceTi3 OUTTIK 1IIKi >kei Mackacel 0ap (sirHM, 255.255.255.0), COHABIKTaH 11K JKeiaeri
254 nemipnuin 252 IP-mekeH-kalibl bIckIpan Oosazsl. OChl TUIeMMaHbl ey IiH 0ip MYMKIHIITT —
aifHBIMAJIBI Y3BIHABIKTHI 11K kel Mackanapbia (VLSM) naiinanany.

ATBI aliTBINT TYpFaHJai, alfHBIMAJIBl Y3BIHJBIKTAFBI 1MIKI K€l MacKajdapbIMEH op TYypJl 1MIKi
JKeIiJiepre apHaJIFaH 9p TYPJII 1IIKi kel Mackanapsl 6ap. CoHbIMEH, 2 CYpeTTeri CepHUsUIIbIK ClITeMe
YIIiH JKeNiHIH MekeH-xkaibl 172.16.10.0/30, imki >xeniHiH Mackacekl 255.255.255.252 »xone IP-
azipecTep/ii ecenTey apKbUIbl OCBI JKE€MiJIe TeK €Ki XOCT OUTI KapacThIPbUIATBIH/BIFBIH 6-KecTeaeH
Kepyre 6onazsl [3].

CoHppIKTaH, OyJT ilIKi *eTi Mackackl Tek eki xocT IP-im Gepeni (22 — 2 = 2), I01 0CHI CEpHUAIBIK
clITeMe YIIIiH Kaxer [5].

VLSM xeninepin enrizy. VLSM-ni xblngaM sxoHe TUIMAL Kypy YiuiH xkoHe VLSM mackanapbix
’Kacay YIIH OJIOK enmemMiepl MEH AuarpaMMaiapbl Kajlall KYMbIC ICTEWTIHIH TYCIHY KaxerT.
3-Kectene C canatbl Oap xeninepmeH VLSM Kypy Ke3iHzIe KOJAAHBUIATBHIH OJIOK ejemaepi
KOPCETLUITEH.

3-kecte —biok enmemaepi

[Tpeduxc Macka Xoct brox enmemi
125 128 126 128
126 192 62 64
127 224 30 32
128 240 14 16
129 248 6 8
/30 252
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Mpicanbl, erep 25 XOCTTBIH iIIKi JKeTici KaxeT 0oiica, oHAa o1 32 OJOK emeMiHe >KaTajbl.
Conpaii-ak, erep 11 XOCTTHIH imIKi *emici KaxeT Ooiica, oHIa o 16 OIOK eeMiHe KaTaibl.
ConbimeH Katap, erep 40 XOCTTHIH iIIKi JKelici KaxeT 6oiica, oHaa o1 64 GJIOK ejmeMiHe KaTabl.

VLSM xeniciH KypyablH Keneci Kagambl VLSM jkymbIc maparblH HeMece IuarpaMMachiH
nargaigaHy OoJbIm TaObUIaAbl. by kKecTte MEH amarpaMMaHbl KOJJIaHy ce0eOiM >KemiIepliH
KabaTTacyblH 00 IbIpMay OOJIBIT TaObLIa/IbI.

Mpicanra anaTeiH Oosicak, KoMmmaHusSHBIH I[P meken-xkaiibr 222.124.191.0 kypaiiasl sxoHe Oy
KOMITaHHS S5-CYpeTTe KOPCEeTUINeHACH aThl 111Ki kel xoHe antel WAN (60, 30, 28, 25, 10,5 xoHe
2-71eH XocT / imKi xkemi) Kyprbicel keneai aenik. Keneci 4-kecrenen VLSM-HiH imki sxenijepre
OeiHYIH Kepe ajachi3uap.

4-xecte — VLSM kemerimMeH iIKi )Keaiepi ecentey

Imki sxemi | KonmmanbuiMarad XocT canbl | KepekTi XOCT caHbI MaxkcuManabl XOCT CaHbI
1-xem 2 60 62
2-xeni 0 30 30
3-xeni 2 28 30
4-xeni 5 25 30
S-xeni 4 10 14
6-xemni 1 5 6
1-WAN 0 2 2

2-WAN 0 2 2
3-WAN 0 2 2
4-WAN 0 2 2
5-WAN 0 2 2
6-WAN 0 2 2

VLSM nuarpammacsl KeMeriMeH 1miki skenuiepai enecrety. VLSM auarpammachl — Oyl 1K1
XKeJIiep MeH aJipecTep/iH Killipek eimemaepre OelliHyiH OeliHeney YIIIH KOJJaHBUIATBIH OJIiC.
XKomikrepre kejeHke KOO Hemece 00sly apKbUIbl aJpecTepliiH KabaTTaCybIHCHI3 1MIKI JKeiepi
OHait Oy3yra 6oazpl. OpOip iIIKi KeTiaeri ikl JKeNTiHI KaKeTTi Meiepae perreyre 6omas [5].

Conan keitin VLSM nuarpaMMachlH KOJAAHY apKbUIbl KaKeTTi alMakThl KeJEeHKeIeHIIPY
apKbUIbl 9p 1IIKI JKENIHIH KaXKeTT1 OJIOK eJIeMiH Iypbic ejmeMre Oenyre Oonajbl. AWMaKThIH
KOJIEHKEJICHY1 OHBI OacKa 1K1 JKeJll OpHAJIACTHIPYBIHAH CAKTANIBI.

Keneci kecte men nquarpammana FLSM imiki sxeninepai Oenty HoTHxkeciH Oalikayra 60Jaabl.
Ocsl 3epTTey *KaraalbIHIaFbl KOJMAaHOabl MbIcajia Talay HoTHxenepi kepcetkenae, VLSM-

1l mpe3eHTanus dniciMeH konmany FLSM imki skemiciHe kaparanga 43% THIMII €KeHIH KepeMis.
BapnbIk 1m1Ki xeninaep/i TapaTKaHHaH KeWiH, jKelll 9-CypeTTe KepceTuIreHaen 6omaabl.
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VLSM KemerimeH WbIKKAH iWKi Xeni HITUXKeCI

70
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20
10
o = - l .I _l - - - - - -

1-jwki  2-iwki  3-iwKi  4-iwki  5-iwki  6-iwki 1- WAN 2- WAN 3-WAN 4- WAN 5-WAN 6- WAN
weni Keni weni weni Keni weni

B Ko/iZaHbliMaFaH XOCT CaHbl B KepeKTi XOCT caHbl MaKcumanabl XOCT CaHbl

3-cypet — VLSM kemeriMeH MIBIKKaH 1K1 JKETIHIH aHATU3IIK JHarpaMMachl

5-xkecte — FLSM keMeriMeH iIIKi jKeiHi ecenrtey

Imki sxemi | Konmpmarpuimarad XocT canbl | KepekTi XOCT caHbl | MakCUMAaIIIbI XOCT CaHbl
1-xemi 2 60 62
2-xeni 0 30 30
3-xeni 2 28 30
4-xemi 2 25 27
5-xeni 0 10 10
6-xeni 2 5 7
1-WAN 0 2 2
2-WAN 0 2 2
3-WAN 0 2 2
4-WAN 0 2 2
5-WAN 0 2 2
6-WAN 0 2 2

Kopvimuinovl. Byn KyMBICTa KONTETeH KOPBITHIHABIIAD MEH EepeKIIeNiKTepAl TOMEHJIEerl
HOTHKeJIeH Oalikayra Oonaipl:
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— Cumynstop sxazbanmapnabl Tekcepirn, I[P epicrepiHae kKare caHAapAblH KOJJAHBLIYbIHA KOI

oepmeiiai (mypeic auama3on 0-meH 255-ke aeifin).

FLSM KemerimeH WbIKKAH iWKi Xeni HaTUXeci
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1-jwki  2-iwki  3-iwki  4-jwki  5-iwki  6-iwki 1- WAN 2- WAN 3- WAN 4- WAN 5- WAN 6- WAN
xeni weni weni weni weni xeni

KonaaHblnmasaH XOCT caHbl B KepekTi XocT caHbl B MaKkcMmangpl XocT caHbl

4-cyper — FLSM keMeriMeH MIbIKKaH 1IIKi )KeTiHIH aHaTu3/1K JuarpaMmmachl

1P:222.124.191.1/26

1P:222.124.191.65/26
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5-cyper — Cisco Packet Tracer cumyssTOpbIH/A CaJbIHFaH KaXXETTi 1IIKi JKelTiiep cys10achl

— IP mekeHxailblH ©3repTe OTHIPHIN, OaFAapiIaManbiK kacakTama [P caHaTbiHa ColiKec >KemTiK

npedUKCTiH AMana3oHbIH aBTOMATTHI Typle esrepreai (A ChIHBIOBI YIIIH JKETUIK Mpe(uKCTIH
aykbIMbI 8-nieH 30-ra aeifin, B knacer ymin 16-mgan 30-rFa neitin, D knace! ymin 24-ten 30-Fa neifin).

Barnapnamanelk sxacakrtama IP-ampectepliH pykcaT eTUIT€H ayKbIMBIHAH Aachlll KeTyiHE

OaiiaHbICThI 9pOIp 1MIKI JKEJIre KOChIMILIA XOCT KOCYFa oJl 6epmeiiai.

— VLSM sxone FLSM imiki >keni TociIepiH caibICThipa OThIpbI, VLSM omiciMeH KosimaHraH

TUIMJIIPEK €KEHIH AuarpaMMa HOTHKeCl apKblJIbl KOPCETTIK.
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— Conpinpaa Cisco Packet Tracer OarmapiaMaibIK )kacaKTaMachlHIa MapLIIPyTU3aTOpIIap MEH 1IIKi
xKeminepai 6emyiH cXxeMachl KYpbULIbL.
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EVALUATION OF THE QUALITY OF THE CONTACT CENTER
WHEN USING THE IP IVR SYSTEM
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Anmamul, Kazaxkcman Pecnybnuxacst
e-mail: katipa67@yandex.ru, e-mail: tleulessova.altyngul@gmail.com

Maxanada IP IVR xcyiiecin Konoany Keszinoezi 3epmmey Homudicenepi YCblubliaovl. Exi mypai munmeei
wakwipynapoviy @=0,5; 0,7, 0,9 apanac mapmin Ke3inde Waxblpyiapaa Kbizmem Kopcemy CUnammamaiapoii
ecenmey Hamudicenepi kexmipinedi. Ecenmeynep ywin meiempagux meopusicblHbll Kbi3Mem Kopcemyoin
apanac cyiecine apuanean @opmynanapsl Koadanvliaosbl. CoHviMeH Kamap apanac Kvi3mem Kepcemy
mapmibin Kondanyowlyy OAUIAHBIC OPMATLISLIHLIY WAKBIPYIAP2A KbISMEm KOPCemy CandcblHa acep emy
Oapedicecine baza bepinedi. Lllakvipynapoviy Hco2any bIKMUMAanOblebIHblY Kelin MycKeH dCyKkmemeze mayenoi
eKeHIiH KepceminzeH JiCaHe Onapovly Mayendilik epaguxmepi kenmipineen. AnviHean Hamudicenep Kipic
KOHbIpaynapea Kvismem KopcemyOiy apanac mapmioi Kbizmem Kopcemyoen bac mapmy blKmuManiobleblHa
acep ememinoicin kepcemeoi. 3epmmey HOMUICENEPIHE CYUeHe OMbIPLIN JCAINBLIAMA KOPbIMbIHObL Oepinedi.

Tyiiinoi cozdep: P, IVR, kvizmem kepcemy canacel, wakblpyiapobly KapKbIHObLIbIb!, KYMY VAKbIMbL,
WaKbIpy1apobly Kelin mycy blIKMumManioblebl, meiempapux meopuschi.

B cmamve npedcmaenenvt pezyromamul ucciedosanusn ucnoivzosanus IP IVR. /lea paszuvix munog
36onkos; 0,5, 0,7. Ilpusedenvi pe3yibmamel pacuema Xapakmepucmuk OOCIYICUBAHUS BbI30808 6
Kombunuposanuom pexcume 0,9. [us pacuemog uUcnonv3yiomcs Qopmyavl meopuu meaempaguxa 0as
KOMOUHUposanuou cucmemsl ycaye. OH maxice OyeHueaem cmenenv, 8 KOmopou UCNOAb308AHUE CMEUUAHHO20
pedxcuma  0OCIYIHCUBAHUS 6IUAEM HA KA4ecmeo C6A3U yenmpa obpabomku 6vi30606. Illokazano, umo
6EPOAMHOCb NOMEPU 360HKOE8 3A8UCUM OM 6X00sell HA2PY3KU, U NPUeedeHsvl 2pagduki Ux 3a6UCUMOCHIU.
Pesynemamul nokazvieaiom, umo cMeWAHHbI PedCUM OOCIYHCUBAHUS BXOOAWUX BbI30606 6lUAem HA
8ePOSIMHOCMb OMKA3A 6 oocycusanuu. 1o pezyromamam ucciedosanusi 0eiaemcs 0ouuil 861800.

Kntouesvle cnosa: IP, IVR, xauecmeo 00CIyI’CUBAHUS, UHINEHCUBHOCHb 380HKO8, 8DeMs 0XHCUOAHUS,
6EPOAMHOCb NPUX00A 360HKO8, Meopus meaempagpuxa.

The article presents the results of a study on the use of IP IVR. Two different types of calls; 0.5; 0.7. The
results of calculating the characteristics of call service in the combined mode 0.9 are presented. The formulas
of teletraffic theory for the combined system of services are used for calculations. It also assesses the extent to
which the use of mixed service mode affects the call center communication quality. It is shown that the
probability of losing calls depends on the incoming load, and graphs of their dependence are given. The results
show that the mixed mode of service of incoming calls affects the probability of denial of service. A general
conclusion is drawn from the results of the study.
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IP IVR GarmapnamaibIk Kyheci -a0OHEHTTEPMEH JepOec OpPEKETTECY apKbLIbl KOHBIPAYIAPIbI
OHJICY/Il aBTOMATTAHJBIPATHIH MYIBTUMEAMUSUIBIK (HaybIC, aepekTep, VHTepHET) WHTEepaKTUBTI
NaybICTHIK Jkayan mmenrimMi.IVR uHTepakTUBTI MaybICTBIK M3ip JKyheci aOOHEHTTIH TIIEKTEpiH
aBTOMATThl pEXHMJE€ HaKTbulay YHIIH KosjgaHeliaabl. IVR wminzgeri omeparopasl ceitnecyre
naibIHaY J)KOHE OCBI coiliecyre KeTeTiH YaKbITThI KbICKApTY YILIIH KOHbIpAY MATYHIbIIaH OapbIHILa
Kke0ipek akmapaT any. MHTepakTUBTI JaybICTBIK M331p JKYHECiH ecelke ajna OTBIPBII, KOHbIpayFa
KBI3MET KOpCETeTiH OaiijlaHbIC OPTAJBIFBIHBIH KYMBIC cHIAaTTaMachiH ecenrteiik. Keminm Tycerin
IIaKBIPYJAp/IbIH €Ki THIi Oap jgemn ecenrteiiMi3. Erep Kemim TYCKeH CoTTe OapIbIK orepaTtopiiap 0oc
emec Oosica, OipeH XYHWEIEH KETeTiH Te3IMCi3 KIMEHTTep MIaKbIpyablH Oip Typi. Exinmci,
KepiciHie, orneparop 6ocaraHIa e3 Ke3eriH KyTe ajaabl. MbIcasbl, HHTEPAaKTUBTI IaybICTHIK Ma3ipre
KYTY apKbUIbI KbI3MET KOPCETUIETIH KOHBIpayaapAbIH Oip Oemiri kemin Tyceni. Kanran maxsipymnapra
KbI3MET KOpCETYeH 0ac TapTy peKUMiH/IE KbI3MET KopceTiniei. baliaHbIic OpTanbIFbIHBIH )KYMBICHIH
aparac KbI3MeT KepceTy TopTiOi Oap xyiie petinae Kapactoipambis. by XKKKK epekmieniri-Oyit:

— OIpiHII TUNTET1 CYPAHBICTAP 63 KE3€TiH KYTE ajajbl;

— eKIHII TYypJAeri cypaHbICTap, OaplIbIK KypalaapablH 00C eMEeCTiriH Kepim, XYHWEeIeH KeTir,
KOFaJIa ibl.

Exi areiH na V omneparopiapiaH TOJBIK KAaTBIHAWTBIH JKYHEMEH KbI3MET Kepcerimenmi. -t
aFbIHHBIH IMAaKeIpylIapsl A1 KapKeHABUIBIFEI Oap Ilyaccom 3aHpl OoiibiHma kemin Tycemi.Omap
Oacrankbl KbI3MeT kepceTy yiniH IVR xyliecine >iOepineTiH IMIaKpIpyJIapIblH TYCY MPOIECiH
MOJIETIBICH/11,COHIBIKTaH KYTY MOJENi IeHOepinae Kbi3MeT KkepceTineni. Keil3ameT kepceTyneH 6ac
TapTKaH JKar/Jaia KOHbIPAY KE€3eKKe TYPaIbl.

Ecenreynepai »eHUIAETY MaKcaThIHAA KYTY OPBIHAAPBIHBIH CaHbI MIEKTEIMETeH JIeT eCenTenMis.
2-11i aFbIHHBIH MIakeIpynapsl na [lyaccon 3aHbl OOWBIHINA A2 KAPKBIHIBUIBIFBIMEH KEINIIl TYCEI.
Oumnap OaitaHbIC OPTAJIBIFBIHBIH OIEpaTOpJiapbiHa >KIOEpIIeTIH MIaKbIPYJIapAbIH TYCY IpPOLECIH
MOJIETIBICH/11,COH/IBIKTaH MIBIFBIHBI Oap MojenbpAep HieHOepiHae Kbi3MeT kepcerineni. Kpizmer
KepceTyeH 06ac TapTKaH jKaFaaiifa, aKelpy 0ac TapTy anajbl XKoHe KaHAPThUIMANWIbL. 1-111i KoHe
2-111 aFbIHAAP/BIH IIAKBIPYBIHA KBI3MET KOPCETY YaKbITHI [ TEH MapaMeTpiMeH IKCIOHEHIIUAJIbI
ynectipimre ue. TyprbI3pUTFaH MOJENb €Ki oJmemMal MapKoBTiK ypaiciieH cumnarrtaiaasl. Ecentik
dhopmynanap Tene-TeHIIK TeHEYIep )KYUECIH TYPJICHIIPY/ICH aJbIHFaH.

Ecenreynep yuiin Tenerpaduk TEOPUACHIHBIH KbI3MET KOPCETYAIH apajnac >KyheciHe apHaJFaH
bopmynanapsis anamsi3 [ 1, 2].

Bapnbik onepaTopiap KbI3MeT KopceTyieH 00C O0TYbIHBIH BIKTUMATIBIFbI:

V-a

g =[V—0!1 +a By (o +a,)INy (2 + ) (1)

MYHAAFbBI 01=A1/1t ®aHe 02= A2yt — OIpIHIII KOHE SKIHII TUMTI )KYKTEMEHIH KapKbIH/bUIBIFBI.
& (o + )"
Ny (o +a,) = Z |
k=0 k!
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(o, + )V
V!

Ev(al"'az):N (a+a,)
v T ) Spnanrrin I popmynacsL.

[TaKpIpyAbIH KOFaTy BIKTUMAJIIBIFBI OblIail aHBIKTAIA IbI:

3 VE, (o, + ;)
s V-a+a,E, (a+a,)

)
MyH/1aFbl k oniepaTopiapAblH KbI3MET KOPCETYMEH alHAIbICAThIH jKal-KYH BIKTUMaNIbIFEI 0<k<V
IapTHIMEH aHBIKTATAbl:

V-o (al"'az)ki (« +0{2)
V-a+ak (a+a) kK i3 ©)

k:

XKone k omepatopmapapiH k>V mapteiMeH OepiireH CypaHbBICTapFa KbI3MET KOPCETYMEH
alfHAJIBICATHIH JKal-KYH BIKTUMAJIIBIFBl MbIHA OPHEKIICH aHBIKTAJIA b

VvV -a)E (o + )
V-a,+oE (+a,) V (@)

K =

OipiHIII THNTEr1 CYpaHBICTHI KYTY YaKbITHI t yaKbITBIHAH apPTHIK OOJTYbI BIKTUMAIIBIFBI O©PHETIMEH
AHBIKTAJIaIbl:

P>t)=P,,e V@ 5)

OipiHIII YJATiJETr TaJanTapAblH OpTalla KYTY YaKbIThI:

Ty = ©)
©T SV —a)

P »xone P(>t) mamanapsin ecentey ¢popmynaiapbiH [VR TeXHOTOTUATIBIK TOPABIH HHTEPAKTUBTI
KyHeciHJe al/ibiH ana Oarjapiay/ibl ©TKeH Tele(OoH MIaKblpylapblHa KbI3MET KOPCETY CarachblHbIH
KepceTKilTepiH Oaranay YIIiH NHalijanaHy yCbIHbIIaAbl. [IpakTHKaNbIK KBI3BIFYILBUIBIK apayac
TOPTINTIH Telae(OH MaKbIpyIapblHa KbI3MET KOPCETY CalachlHa 9Cep €Ty JAIPEKECIH 3epTTey OO0JIbII
tabbinanbl. Keneci 6enriieynepai eHrizemis:

4= (0(1 + 052) — KYKTEMEHIH KOPBITKbI KaPKbIHABLIBIFbI;

w=oyl4 _ KYTYMEH KbI3MET KOpPCETUIETIH MIaKbIPyIap/IblH YJIE€CIH CHIATTalThIH KO PUIMEHT.

IVR sxyiteci A1 oHe A2 MIaKpIpy/lap aFbIHBIHBIH KapKBIHABUIBIFBIH PETTEY YIIIH OPHATBUIYBI
MYMKIH.

Bipinmi >xoHe exiHmn Typaeri cypaHbictap U=40 makelpy/car. KapKbIHABUIBIFBIMEH Oipaei
KbI3MET KepceTuIel Aer 00KaHbII OThIp, to=20C KIMEHTTEPIIH KYTY YaKbIThI to-A€H apThIK OOy
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BIKTUMAIJIBIFBIH ecentey yiriH. ®=0,5; 0,7; 0,9 ke3inae apanac TOpTill Ke31H/e MIaKbIpyIapFa KbI3MET
KOepCeTy CHIaTTaMajapblH ecentey HoTwxkenepi 1, 2, 3, 4, 5, 6. kectenepinae 6epiirex.

1-xkectre — V=8 xone 0v=0,5 ke3iHaeri ecenreynep

A (Opr) | o1(Opm) az(Opn) | Ev(ai+ a2) Pixcor Tyr(c) P(>t)
3 1,5 1,5 0,008132 0,01 0,14 0,002
5 2,5 2,5 0,07 0,10 1,64 0,030
7 3,5 3,5 0,178822 0,28 5,60 0,100
8 4,0 4,0 0,23557 0,38 8,50 0,160
9 4,5 4,5 0,289158 0,48 12,34 0,220
11 55 55 0,382756 0,66 23,76 0,380
14 7,0 7,0 0,490459 0,89 80,00 0,710
15 7,5 7,5 0,519256 0,95 171,00 0,850
2 — kecte. V=8 xxoHe 0=0,7 Ke3iHeri ecenteymnep

A ©Opn) | 01 (Opn) az(Opm) | Ev(oa+ o) Picor Tyr(c) P(>t)
3 2,1 9 0,008132 0,011 0,17 0,003
5 3,5 1,5 0,070000 0,12 2,4 0,044

7 4,9 2,1 0,178822 0,36 10,45 0,18

8 5,6 2,4 0,23557 0,51 19 0,3

9 6,3 2,7 0,289158 0,66 35 0,45

10 7 3 0,338318 0,8 72 0,64

11 7,7 3,3 0,382756 0,94 282 0,88

3—-kecre — V=8 xone ©=0,9 ke3iHaeri ecenteyiep

A (Opn) az (Dpa) a2 (Dpn) Ev(out ap) Pxor Txyt(c) P(>t)
3 2,7 0,3 0,008132 0,012 0,2 0,001

4 3,6 0,4 0,03042 0,054 1,1 0,02

5 4,5 0,5 0,07 0,15 3,86 0,07

6 54 0,6 0,121876 0,3 10,38 0,17

7 6,3 0,7 0,178822 0,51 27 0,35

8 7,2 0,8 0,23557 0,76 85,5 0,64
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4—kecte — V=16 xone ©v=0,5 ke3injaeri ecenreynep

A (Opn) al (Opn) a2 (Opn) EV(al+ Pxor TkyTt(c) P(>t)
02)
8 4 4 0,00453 0,0060 0,05 0,0004
9 4,5 4,5 0,011052 0,0153 0,12 0,0012
10 5 5 0,022302 0,0321 0,26 0,0028
11 55 55 0,038852 0,0580 0,50 0,0056
12 6 6 0,06 0,0927 0,83 0,0100
13 6,5 6,5 0,086 0,1368 1,30 0,0166
14 7 7 0,11 0,1801 1,80 0,0244
15 7,5 7,5 0,1446 0,2414 2,56 0,0365
16 8 8 0,175308 0,2983 3,36 0,0504
17 8,5 8,5 0,205852 0,3561 4,27 0,0673
18 9 9 0,235695 0,4131 5,32 0,0873
19 9,5 9,5 0,26449 0,4695 6,50 0,1108
20 10 10 0,292033 0,5238 7,86 0,1381
21 10,5 10,5 0,318224 0,5759 9,42 0,1696
22 11 11 0,34303 0,6256 11,26 0,2059
23 11,5 11,5 0,366466 0,6728 13,46 0,2475
24 12 12 0,388576 0,7177 16,15 0,2950
25 12,5 12,5 0,40942 0,7601 19,55 0,3492
26 13 13 0,429066 0,8003 24,01 0,4109
27 13,5 13,5 0,447589 0,8383 30,18 0,4810
28 14 14 0,46506 0,8743 39,34 0,5606
29 14,5 14,5 0,481551 0,9083 54,50 0,6508
30 15 15 0,497129 0,9405 84,65 0,7531
31 15,5 15,5 0,511859 0,9711 174,79 0,8689
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5—kecre — V=16 xone ©=0,7 ke3iHmeri ecenreynep

A (Opn) al (Opn) a2 (Dpn) EV(al+ Pxor TkyT(c) P(>t)
02)
8 5,6 2,4 0,00453 0,0070 0,06 0,0007
9 6,3 2,7 0,011052 0,0181 0,17 0,0021
10 7 3 0,022302 0,0390 0,39 0,0053
11 7,7 3,3 0,038852 0,0723 0,78 0,0114
12 8,4 3,6 0,06 0,1185 1,40 0,0219
13 91 3,9 0,086 0,1791 2,34 0,0387
14 9,8 4,2 0,110000 0,2418 3,51 0,0610
15 10,5 4,5 0,144600 0,3297 5,39 0,0971
16 11,2 4,8 0,175308 0,4147 7,78 0,1427
17 11,9 51 0,205852 0,5029 11,04 0,2022
18 12,6 5,4 0,235695 0,5920 15,67 0,2781
19 13,3 57 0,26449 0,6806 22,69 0,3735
20 14,0 6 0,292033 0,7674 34,53 0,4921
21 14,7 6,3 0,318224 0,8517 58,97 0,6380
22 15,4 6,6 0,340300 0,9330 139,95 0,8165

6 — xkecte — V=16 xone ®=0,9 ke3iHaeri ecenteymuep

AOpm) | a1 (SOpm) a2(Opm) | Ev(or a2) Pircor Tiyr(c) P(>1)
8 7,2 0,8 0,00453 0,0082 0,08 0,0012
9 8,1 0,9 0,011052 0,0221 0,25 0,0038

10 9,0 1,0 0,022302 0,0496 0,64 0,0105
11 9,9 1,1 0,038852 0,0959 1,41 0,0247
12 10,8 1,2 0,060000 0,1642 2,84 0,0517
13 11,7 1,3 0,086000 0,2593 5,43 0,0997
14 12,6 1,4 0,110000 0,3677 9,73 0,1727
15 13,5 1,5 0,144600 0,5197 18,71 0,2982
16 14,4 1,6 0,175308 0,6801 38,25 0,4766
17 15,3 1,7 0,205852 0,8556 110,00 0,7323

1-—cyperTeH kepin TYpFaHBIMBI3/Ial E€KIHII TUIITET1 MAKBIPYIapAbIH KOFaTy BIKTUMAJIbIFbIHBIH
KeJIN TYCKeH XYKTeMere Toyennunk rpaduri Oepinren (V=8 omeparop ke3inae). Kemin Tycken

KYKTEME apTKaH calipIH OJIapAbIH KOFfally bBIKTUMAJIABIFbI OKCIIOHCHIUAJIABI TYPAC apTHIII )KaTbIpP. EH
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Kol JXoranyra OeliiM ke3 on ®w=0,7 Gonranna, an ©v=0,9 xxone ©=0,5 Gonranaa mamameH Oipaei
MOHI€ M€ €KEHIH TYPFBI3bUIFaH ITpapUKTeH OailiKaiiMbI3.

2—cyperTe OipiHIII THUNTEr] MAKbIPYyIapAbIH OpTalla KYTY YaKbITIHBIH KeJil TYCKEH )KYKTeMere
Toyennuniri rpaduri typreizbuiran (V=8 omepatop kesinae). I'padukke Kapam KykTeme apTKaH
CaiibIH K€3€KTe MIAKBIPYJIAP/IBIH KYTY YaKbITBIHBIH IPOIIOPIIMOHAIBI TYPAE apThIN O0apa >KaTKaHbIH
anta amambi3. Tannmay HoTHKeciHAE 8 ormepaTophl Oap OalaHbIC OpTalbIFBl YiIiH ©=0,9 OonFaHaa
KOJIalJIbl €KeHIH OalKaiiMbI3, ce0ebi KYyTy YyaKbIThl apTKaHBIMEH JI¢ MIaKbIpyJap KE3eKTi TacTarl
KeTMei i, Te3iMaipek Oomaibl.

3—cyperte P(>t) BIKTUMANIBIFBIHBIH KEJII TYCKEH JKYKTEMEere TOYEIAUTIK rpaduri TYPFhI3bUIFaH
(V=8 omeparop ke3ine). ANIbIHFB TPadUKTEePACTIACH )KYKTEME apTKaH CalbiH P(>t) BIKTUMAIIIBIFBI
Ja apTaTblHBIH Kepemi3. by rpadukren OalKaWThIHBIMBIZ P(>t) BIKTUMaNIBIFBI OOWBIHIIA €H
KosaiabIicel ®=0,9 Gonranga.

09 |
08 |
0,7
06
05
04 |
03
0,2
0,1

P>kof

A(3pn)

1-—cyper — Exinmi TunTeri maxkelpyaapablH )KOFady bIKTUMAaJIbIFbIHBIH KEJIIN TYCKEH )KYKTeMere
toyenainiri (V=8 ke3iHae)

100

= w=0,5 —w=0,7

60

TRyT

20

0 2 4 6 8 10

A,(3pn)
2 — cypet — bipiHmn TunTeri maxkelpyiaapAblH OpTalla KYTy YaKbITBIHBIH KEJIil TYCKEeH
KykTemere Toyenaiiiri (V=8 ke3inje)
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06

——w=0,5 ——w=0,7
0,5

P(>t)

03 r

A,(3pn)

3—cypet — P(>t) BIKTUMAaNABIFBIHBIH KEJIN TYCKEH )KyKTemere Tayenaiiri (V=8 ke3inmue)

4—cypeTTeH Kepil TYPFaHbIMbI3Ial €KiHII THUNTET1 MAaKbIPyIapIblH KOFATy BIKTUMAI IbIFbIHBIH
KEJN TYCKEH XyKTemere Tayennutik rpaduri Oepinren (V=16 omeparop ke3inzae). Kemin Tycken
KYKTeMe apTKaH CailblH OJapIbIH KOFaTy BIKTUMAIIBIFI 9KCIIOHEHIIUANIBI TYPAE apThIl KaTblp. EH
KeIl xoraiyra 6eifim ke3 on 0=0,5 6onranaa, an kepicinie ®=0,9 6onraHaa eH a3 MOHTe Ue eKEeHIH
TYPFBI3bUIFaH TPAQUKTEH OalKalMBI3.

1,2

. [ —— w=0,9

0,8 r

P>xkof
o
(e)}
T

04

0,2 r

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
A(3pn)

4—cypet — ExiHII TUNTET] MAKBIPYIAPAbIH KOFATy BIKTUMAJIBIFBIHBIH KEJIN TYCKEH KYKTeMere
toyenainiri (V=16 ke3inme)

S—CypeTTeH KepeTiHJEepiHi3 OipiHIII THUNTErl MaKbIPYIapAblH OpTalla KYTY YaKbITBIHBIH KeJim
TYCKEH JXYKTeMere Toyenuliriniy rapguri. bymn kepiHicTeH Kepinm TypraHbIMbI3Jail OepiireH
KHUCBIKTap AKCHOHEHIMAIIBI TYPJE apThIN JKaThIp, SIFHU KYKTeME KOOCWreH CalblH Ke3eKTe KYTY
YaKbITHI 1a apTa Tyceni. EH ken yakpITel ©=0,5 60Fana. An OaitlaHbIC OPTaIBIFBIHBIH )KYMBICBIHA
eH tuiMmaici w=0,9-ra coiikec Keae/.
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5—cypeT — bipiHmii TUnTeri makbIpyiIapAblH opTallia KyTy YaKbITBIHBIH KeJII TYCKEeH KYKTeMere
Toyenainiri (V=16 ke3inge)

An TeMenzeri 6-cyperTeH kepeTiHaepiHi3 P(>t) bIKTUMaJABIFBIHBIH KEJNil TYCKEH JKYKTeMere
toyenainiri (V=16 ke3inae). SAruu Oyn xepae t=40c HOpMallaHFaH KYTy YaKbITBIHAH acChIl KETY
BIKTHMAJIJIBIFBIHBIH KEJII TYCKEH JKYKTEMEre TOYeJIUIIri >Kaliabl aWThuIanbl. Tanmay HOTHKEC]
OolipiHIa eH ThiMaici ®=0,7 0oIFaHgarbl KHCHIK.

1_
08 L =—@—w=0,5 —fll—w=0,7 w=0,9
0,6 r
Z L
[= W
0,4 r
0,2
O_"'ﬁ:‘__'_’ | NN N [N T Y TN Y T S N S T Y T Y TN N T S T I T T N T N T NN S N |
8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
A(3pn)

6—cypet — P(>t) BIKTUMAaNIBIFBIHBIH KN TYCKEH XykTemere Tayenaiuniri (V=16 ke3inze)

Kopvimuvinow. Kipic KoHbIpaymapra KbI3MET KOPCETYIIH apajiac TOPTIOi KbI3MET KOpCeTyAeH Oac
TapTy BIKTUMAaJIJBIFbIHA CEp eTe/l. AJIbIHFAH HOTHIKE apajiac KbI3MeT KepceTy TOpTiOiHiH OailiaHbIc
OPTAJIBIFBIHBIH IIAKbIpyJapFa KbI3MET KOpCeTy camachlHa acep eTy JAopekeciHe Oara Oepeni.
KonsIpay bz OipiHIIi TYpiHIH OpTala KTy YakbIThl ® K03()(UIIMEHTI e3repreH Ke3/1e KypT apTabl.
Opraiua yakpIT 0y xaraaiga Teyr 8,5 c-Tan (0=0,5) 85,5 c-ka(w=0,9) neiiin eceni,sFHu A=8 Dpn
xoHe V=8 6onranna Tkyr 10 ecere neifin apTKaHbIH OaiikaiimMbI3.
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XUMHNYECKUE HAYKHU U TEXHOJIOI'UA

MPHTH 34.25;34.45;76.31.35
YK 616.98-036-07-08:578.834.11:615.31

CTPYKTYPA, MEXAHU3M ITATOI'EHE3A, KIMHNYECKASA KAPTUHA
KOPOHABUPYCHOM NH®EKIIUU SARS-COV-2 U IPAKTHKA
HPUMEHEHUSA HEKOTOPBIX ITPEITAPATOB

Bakrbitaesa JLK.!, Ten A.JIO.2% Ymoernsaposa JI.B. 1, layaer I'.JI. %, BakTei6aesa A.M. !,
Mpaanes K. /1.2 10 B.K. 2
! Kasaxcxuii nayuonansuuiii yuugepcumem um. anv-Papabu
2 Huemumym xumuueckux nayk um. A.5. Bexmypoea
Anmamol, Pecnybnuxa Kazaxcman
e-mail: ten-assel@mail.ru, yu_vk@mail.ru

B cmamve na ocnosanuu numepamypuvix uCmo4HUKO8 NPeoCcmasiieHbl OauHble 0 CIMPYKMype, Mexanusme
namozene3a u KIuHU4eCcKou Kapmune KopoHasupycHou ungexyuu, ceszannoiu ¢ supycom SARS-CoV-2. Bupyc
cmpemumenvHo  pacnpocmpanuncs 6 194 cmpanax. Ilo onpedenenuro Bcemuproil  opeanusayuu
30pasooxpanenus OH evizearnandemuro. Paccmompen mexanusm npoHUKHOBEHUs!, UPYCHOU peniuKayuu u
ynaxosku eupycrot PHK COVID-19 & kiemke uenosexa. QOCysncoaemcsi 803MONCHOCHb UCHONb306AHUSL
NPOMUBOBUPYCHBIX NPENAPamos, npUMeHsaemMbix npu aevenuu gupyca 6ona, npomus COVID-19. Ilpusedensi
pe3ynpmamuvl HeKOMOPbIX AKMYATbHBIX UCCLE008AHUL O TeUeHUI0 KOPOHOBUPYCHOU UHpeKyuu coyemanuem
paznuynbix 00obpennvix FDA npomusosupycnvix cpedcms. Ilpedcmagnenvt xumuueckue cmpyKmypbl
HEKOMOPIX NPpenapamos, NPUMEHAEMbIX 8 KIUHUYECKOU NpaKmuke mepanuu KOpoHaeupyCcHoU uHpexyuu.

Knroueswie cnosa: Koponasupycuas ungpexyus SARS-COV-2, namozenes, eenom xoponosupyca, mepanusi
KOpoHasupycHou  ungpekyuu, npenapamvl BHUY-1 (uneubumopwvl npomeassi), npomusosupycHule,
NPOMUBOMANAPULIHbIE JIeKAPCMEd.

Maxkanaoa aoedbuem xo30epine cytiene omvipvin, SARS-CoV-2 eupycvimen bavinansicmsl KOpOHABUPY CTNBIK
UHDEKYUSHLIY KYPBLIBIMbL, NAMO2CHE3IHIH MEXAHUIMI JiCHe KIUHUKAILIK KOPIHICI mypaivl Malimemmep
keamipineen. Bupyc 194 ende mez mapanovl. [yHuedcy3inix OeHcaynvlk cakmay YiubiMbl aHbIKMAanoail, Oy
nandemusi myowipowl. Adam sxcacywacvinoa supycmols PHK KOBH][-19 eny, supycmulk peniuxayus HcoHe
opay Mmexauusmi Kapacmuipvliean. D001a  GUPYCbIH  emoeyoe  KOJIOAHBLIAMbIH — GUPYCKA  KAPCbl
npenapammapovr COVID-19-xa xapcwi Kondany mymxinodiei manxsiranyoa. Koponagupycmulx ungexyusmol
ap mypai FDA makynoasan eupycka xapcvi acenmmepoiy mipkecimimen emoey OoublHua Keubip muicmi
3epmmeynepdiy Hamudicenepi keamipineen. Koponasupycmulk un@exyusHol emoey YuliH KIUHUKATbIK
maoicipubede KoIOAHbIIAMbIH KelOip 0apinepoily XUMUSIbIK KYPbLILIMOAPbL KEAMIPIIeeH.

Tyitinoi ce30ep. SARS-COV-2 koponasupycmeix ungekyuscel, namo2enes,KopoHaGUPYCMblK 2eHOM,
KOpoHasupycmulK, uHgexyusza xapcvl mepanus, BUY-1 npenapammaper (npomeasza uneubumopiapoi),
8UPYCKA KapCbl, be3zekKe Kapcol 0apinep.

Based on literature sources there are presented the data on the structure, mechanism of pathogenesis and
clinical presentation of coronavirus infection associated with the SARS-CoV-2 virus. The virus has spread
rapidly in 194 countries. As defined by the World Health Organization, it caused a pandemic. The mechanism
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of penetration, viral replication and packaging of viral RNA COVID-19 in a human cell is considered. The
possibility of using antiviral drugs used in the treatment of the Ebola virus against COVID-19 is being
discussed. The results of some relevant research on the treatment of coronavirus infection with a combination
of various FDA approved antiviral agents are presented. The chemical structures of some drugs used in
clinical practice for the treatment of coronavirus infection are presented.

Keywords: SARS-COV-2 coronavirus infection, pathogenesis, coronavirus genome, therapy for
coronavirus infection, HIV-1 drugs (protease inhibitors), antiviral, antimalarial drugs.

B 2019 rony B Kutae ObL1 BBISIBIICH HOBBIN BUPYC, OJYYMBIIUNA OPUIIHATEHOE 0003HAYCHUE KaK
TSDKEJBIA OCTPBIN pPecnupaTopHblii cuHApoM KopoHaBupyc 2 (SARS-CoV-2 mwim COVID-19).11
Mapta 2020 rona Bcemupnasi opranuzanus 3apaBooxpaHeHusi oxapakrepuzopaiaCOVID-19 kak
nangemudeckoe 3adoseBanue [1]. Ceiiuac COVID-19 crpemutensHo pacrnpoctpanuics B194
crpanax EBpombi, CeBepHoii Amepuku, Asum, bmmwknero Bocroka, Adpuxu u Jlatunckoit
Awmepuku [2]. [lo cux mop HET JIeKapcTB, KOTOPbIC ObI ObUTH APPEKTUBHBI TPH JICUYCHUH JTFOJICH OT
naHHoTrOo 3abosieBaHus. B Hacrosmuii momeHT Oopnba ¢ COVID-19 orHecena k mpobiieme
rio6ampHOro MacTada.

KoponaBupycHast uHGEKIMs pacIpOCTPaHsAETCsl IPU BIIBIXaHUU WM MPOTTIATHIBAHUM BHPYCHBIX
Karejb, 4epe3 CIM3UCThIE MOBEPXHOCTH IJIa3, Yepe3 MHUKPOTpaBMbl Ha KOXKE€ yeloBeKa. I'eHom
KOpOHaBUpYca, KOTOPHIH npejcTaBieH Ha pucyHke 1, coctout uz 30000 HykineoTuaoB. OH KOAUPYET
YeThIPe CTPYKTYpPHBIX Oenka: Hykieokarncuaubiii(N) Oenok, memOpanubiii (M) Oenok, mmmn (S)
oenok, 6emok ob6osouku (E) 1 HECKOIBKO HECTPYKTYpHBIX OenkoB (NSP). Kamcum — 310 GenkoBast
o0oouka, BHYTpH Karcujaa Haxonutcss N-Oelok, KOTOpbIH CBS3aH C BHPYCHOM OIHOLICTIOUEYHON
PHK, uTo mo3BoisieT BUpyCy3axBaTbIBaTh YEIOBEYECKHME KJIETKHM M MpeBpaliaTh B BHUPYCHBIE
babpuku. N-6enok nmokpsiBaeT BupycHbIii reHoM PHK, KoTopBIif Urpaer ®U3HEHHO BaXKHYIO POJIb B
ero perummkanuu u TpaHckpumiuu. N-koHueBas wacte N-Oenka siBIsieTcss 00sS3aTeNbHOU s
npoliecca BUPYCHON PeITMKAMK U TPAHCKPUIILIMU. DTO OJJHO U3 BaXKHBIX OTKPBITUH 11 pa3pabOTKU
3 (PEKTUBHOTO TAPTETHOTO JICKAPCTBEHHOTO BEIIECTBA CO CIIOCOOHOCTHIO MPEIOTBPAIIATh KOHTAKT
Mexay N-xonmom N-Oenka u eguHCTBEHHOM monoxuTenbHOM 1enbio PHK, kotopas moxer
OCTaHOBHUTH PETUTUKAIMIO U TPaHCKpHUIIIHio Bupyca. Sarmaet.al. (2020) cooOriuin, 4To ABa BayKHBIX
Kjlacca TpenaparoB -T€OPWIUIMH M NHUPUMUIOH, SBISIOTCA BO3MOXHBIMU HHIHOUTOpaMu
ces3piBannsl PHK ¢ N-konneBsiM tomeHom N-Oenka koponaBupyca [3].

Opnnonenoueunsie PHK-renomsr COVID-19 xoaupytor aBa Gonbiuux reHa, reHsl ORFla u
ORF1b, xotopblie koaupytoT 16 HecTpykTypHbIX OenkoB (nspl-nspl6). CTpykTypHble TIeHbI
KOJMPYIOT CTPYKTypHBble Oenku, crnaik (S), obonouky (E), memOpany (M) u nykieokancug (N).
Bcnomorarenbabie TeHbl 0003HadeHbl 3eneHbIM 1BeToM (Pucynok 1). bemoxk S cocrout wus
cyobenunun S1 u S2. Yuactku pacuierienust S1/S2 BeiieneHbl MyHKTUPHBIMU JTUHUSIMU. B S-Oemnke
nokazansl: goMmeH mnuToriasmel (CP); couteiii nentun (FP); renragnsii mosrop (HR); perenrop-
cesa3biBatoluit omeH (RBD); curnansnsiii nmentun (SP); tpancmemOpanubiii gomen (TM).
IToBepXHOCTHBIE OEIKU BHUpYCa - CIailK, 000JIO0UYKH U MEMOpaHbI - BCTPOCHBI B JIMMUIHBIN OUCION
MeMmOpanbl. OfHonenoueyHas nojoxurenabHas BupycHas PHK cBsizana ¢ 6enkom Hykieokancuia.
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Pucynok 1 — Cxemarudeckoe MpecTaBIeHHE OPTaHU3alui reHoMa U ()yHKIIMOHAIBHBIX
nomeHoB 6enka S B Bupyce COVID-19

M-Gesok HauOoJiee pacnpocTpaHeH Ha MOBEPXHOCTH BUPYCA, U CUMTAETCS, YTO OH SBISAETCA
LEHTPaJIbHBIM OPraHU3aTOPOM COOPKH KOpOHaBUpyca. S-0€JI0K MHTErpUpOBaH HaJl OBEPXHOCTHIO
BUpYCa, OH OMOCpPEAYeT NMPHUKPEIJICHHE BHpYycCa K PEIenTopaM IOBEPXHOCTH KIIETKH-XO35IMHA W
CIIMSTHUE MEXIY BHPYCHOW M KJIETOYHOW MeMOpaHaMH XO35SMHA W HYXEH /s oOJerdeHus
NPOHUKHOBEHHsI BUpPYyca B KIETKY-X03sMHa [4]. S-Oellok KOpOHaBUpyca IO CBOCH CTPYKTYype
UMUTHPYET aHTHoTeH3nHNpeBpamaromuii Gepment 2 (AIID2). menno 6maronapst S-0eiKy BUpyC
CIOCOOEH MPOHUKATh BO BCE KJIETKU OpraHU3Ma, KOTopble UMeroT perentopsl kK AIID2 gepmenTy.
E-Genox mpencrasinsier co6oit HebobIIoNH MeMOpaHHbIi 6e10K, cocTosmuil u3 76-109 aMMHOKUCIOT
U BTOPOCTENEHHOTO0 KOMIIOHEHTa BHUPYCHOH YacCTHIbI, KOTOPBII MIpaeT Ba)KHYIO pOjib B cOOpKe
BUpYCa, IPOHUIIAEMOCTH MeMOpaHbl KJIETKH-XO35MHA U BO B3aUMOJICMCTBUU BHpYyca C KJIETKaMU
xo3smHa [5]. Jlummpnas o000J0YKa HMHKANCYIHpYeT TeHeThdeckuid wMarepuai. Jumep
remarrmoTuHrHa-3crepasbl (HE) pacnonoxen Ha moBepXHOCTH BUpyca. JlaHHBIN OelloK HE MOXKET
OBITh BOBJICUEH B TPOIECC NMPOHMKHOBEHHUS BHpyca, He TpeOyercs Mis pervIMKaiuu, HO, TO-
BUJIIMOMY, BaXKCH JJIsl MHOUIIMPOBAHUS KIETKU-Xx03suHa [6]. Kpro-OM skcnepruMeHThI moKa3aiu
MOJTHYIO0 CTPYKTYpy cmaik (S) Oenka B 3akpeitom[pdbid: 6VXX] m oTkpeiToM (miepdy3wsi)
cocrostHuu[pdbid: 6VYB] [7].I mukonporenH cnaiik 6eika COCTOMT U3 TPEX OJMHAKOBBIX IIETIeH 1Mo
1273 aMUHOKHCIOTHI B KaX/I0H M COCTOMT U3 JABYX YETKO OINpeAesieMbIX oOiacTeil OelKoBOro
nomena: S1 u S2 cyObeqMHHUIBI, KOTOPbIE UTPAIOT POJIb MPU PACIO3HABAHUH KJIETOK U CIUSHUU
BUPYCHBIX W KJIETOYHBIX MeMOpaH cOOTBeTcTBeHHO. llocnennuii mporecc MPOMCXOIUT dYepe3
pa3nnyHble KOH(POPMAIMOHHBIE W3MEHEHHS O€llka, KOTOPHIE OCTAIOTCS BCE €IIe HEePACKPBITHIMU
(pucyHOK 2).
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Pucynok 2 — Tpexmepnas ctpykrypa COVID-19 M

Cnaiik G6enok (S) KopoHaBUpYyCa HMPUKPEIUISETCS K PEeNnTopaM aHTHOTEH3UHIIPEBPALIAIOIIETO
depmenta 2 (ACE2), KoTOpbIii HaXOUTCS HA TIOBEPXHOCTU MHOTUX KJIETOK YEJIOBEKAa, B TOM YHCIIE
B Jerkux. benok xopoHaBupyca S mojBepraercsi mIpoTEOIUTHUYECKOMY PACIIEIUICHUIO MPOTea3aMu
X035iMHa (T.e. TPUICMHOM U (YypHHOM) B JABYX Y4YacCTKaX, PACIONOXKEHHBIX HA TPAHULE MEXKIY
cyobenuuunamu S1 u S2 (caitr S1/S2). Ha Gonee mo3gHeil cTaiuu MPOUCXOTUT paclIEIUICHUE
TOMeHaS2 ¢ IEeJbI0 BBICBOOOKIECHUS IIENTHAA CIUAHUA. DTO COOBITHE BBI3BIBAET AKTHBALIUIO
MeXaHu3Ma CIHMsTHAS MeMOpaH. J1J1s MoucKa aHTHTEIN JAJIsl TAPTeTHOM pa3padOTKH MpernapaToB Hy>KHA
nH(pOopMAaHS 0 CTPYKTYpE (mocnenoBaTeNIbHOCTD aa) obsactu CBSI3bIBAHUSA
AQHTUOTEH3MHIIPEBPALIAIOINIETO epMeHTa 2 perentopa ¢ Bupycom. Takum 00pa3oM, 3TOT MPOTOKOI
MOTr OBl CITIOCOOCTBOBATh pazpaboOTKe JeueHus Uis OJOKMpPOBaHMS MPOHHKHOBEHHs Bupyca. Kax
MpaBWJIO, 4YeloBeuecKas KIEeTKa IMOrJomaeT BHUPYC IyTEM »SHIOLUKTO3a. bbUIO BBICKa3aHO
npennonoxenue, yto COVID-19 ucnonp3yeT yHMKalbHBIA TPEXCTYNEHYAaTbIi METOX CIWSHUSA
MeMOpaH, BKIIOUYAIOUIUN CBA3BIBAHWE PEIENTOPOB M HMHAYIMPOBaHHBbIE KOH(OpMAalMOHHBIE
W3MEHEHUsS B CHaiike TJIMKOMPOTEMHA C TMOCIEAYIOMIMM MPOTEONIH30M KaTercuHa L uepe3
BHYTPUKJIICTOYHBIC TPOTEa3bl W JMATHHEHINYI0 AKTHBAIIMIO MEXaHW3Ma CIUSHUAS MeMOpaH B
SHIOCOMAX. 3aTeM DJHJII0OCOMA OTKPBIBAETCS JUIS BBICBOOOXKIEHHS BHpyca B LUTOIUIa3My, W
pa3MopakuBaHUE BUPYCHOTO HyKJIeokarncuaa (N) HaunHaeTcs 4epe3 MpoTeacoMbl, KOTOPhIE OOBIYHO
MOTYT THPOJIN30BATh SHIOTEHHBIE OEJKH, HO OHU TaK)Ke CIIOCOOHBI pa3pylIaTh AK30TeHHBIE OCNKH,
takne kak SARS HykneokamcugHoro Oenka. HakoHer, BUPYCHBIM Te€HETHMYECKHUN MaTepual
onnornenodeunoit PHK monHOCTRIO BBICBOOOXAAaeTCA B IUTOIMIIA3My. TaM MPOUCXOAST MPOIECCHI
peruIMKalMi W TPAHCKPUMIMHM,  KOTOpPhIE  OMOCPEAOBaHBI B  TaK  Ha3bIBaeMoOW
perUIMKaMOHHO/TpaHCKpUIIMOHHBIH KomIuieke (RTK). Takoit koMIieke KOgupyeTcsi B BAPYCHOM
IF€HOME M COCTOUT M3 HECTPYKTYpHbIX OenkoB (nsp). Cumraercsa, uro RTK unaymupyer nByx
MeMOpaHHbIE CTPYKTYphI B IHMTOIUIa3Me WHuUIupoBanHoi kietku [8]. Jlamee mosutuBHbii PHK
TCHOM TPAHCIUPYETCS JUIS TEHEPAIMH PEIUTHKAINK OEJTKOB W3 OTKPBITOH PaMKH CUYUTHIBAHUS
1a/b(ORF 1la/b). Dtu Oenku WMCHOIB3YIOT TEHOM B KauecTBe IMa0JOHA JUIS TEHEpaIHH
MOJIHOPA3MEPHBIX OTPUILIATENBHBIX CMBICTOBBIX PHK, KoTOpBIE BIIOCIEACTBUM CIyXaT M1abIoHaAMH
JUIS TeHepaluu J00aBOYHBIX MOTHOPa3MEPHBIX TeHOMOB. CTpYyKTypHBIE BUpYycHbIe Oenku M, Su E
CHUHTE3UPYIOTCS B IUTOIUIa3Me, a 3aTeM BBOAATCA B dHAOIUIa3MaTnueckuil petukynym (ER) (pucyHok
3) u mepeHocsaTcs B 3HAomIazMarndeckuii petukyiaym [ombmku (ERGIC) [9]. Kpome Toro, B
[IUTOIUTa3Me HYKJICOKATICH IBI 00Pa3yIOTCS B PE3YJIbTaTe YHKAIICHIAIINN PETUTUIIMPOBAHHBIX TCHOMOB
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N-6enxoMm, U B pe3yibTare oM cinuBatoTcst BHyTpu ERGIC perukynyma myrem camocOOpKy B HOBBIE
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Pucynoxk 3 — Cxema MexaHu3Ma MPOHUKHOBEHUSI, BUPYCHOU PEIUIMKALIUU U YIIAaKOBKH BUPYCHOM
PHK COVID-19 B ki1eTKe ueaoBeKka

Haxoner, HOBbIe BUPUOHBI SKCIIOPTHPYIOTCS U3 HHPUIIMPOBAHHBIX KIJIETOK M TPAHCIIOPTHPYIOTCS
K KJIETOYHOW MeMOpaHe B TJIaJIKOCTEHHBIX BE3MKYJIaX, a 3aTe€M CEKPETUPYIOTCS C IOMOIBIO
9K301IMTO3a, TaK YTO MOTYT MH(GUIMPOBATH JIpyrue KiIeTKU. B To ke Bpems, cTpecc - BUpyCHas
IPOAYKIMS Ha HHJIOMIA3MATUYECKOM PETUKYJIyME, B KOHEYHOM UTOTe, IPUBOJUT K MMOENN KIETKU
x03siHa. OTHaKO MOJIHBIA MeXaHu3M jeicTBus HoBoro COVID-19 1o cux nop HEU3BECTEH.

I'en perunkaszsl COVID-19 xogupyeT nBa nonumnpotenHa -ppla u pplab ¢ MonexynsapHoit Maccoi
450 u 750 K1 coOTBETCTBEHHO, 3TH MOJIUIPOTEUHBI HEOOXOIUMBI JJIs PEIUIMKALIUN U TPAHCKPHUILIMU
Bupyca [10]. B nporeonuTryeckom mporecce pyHKIHOHATbHbBIC TOJIUNCITH/IBI NI, MEMOpPaHHI,
000JI0YKH, HYKJICONMPOTEHHA, PETUIMKA3bl W IOJIMMepPas3bl BBHICBOOOXKIAIOTCS W3 TMOJUIPOTEHHOB.
OTOT MPOLIECC OCYILECTBIAETCS XUMOTPUIICHH-()OJIANPOTENHA30M, a MIMEHHO OCHOBHOM MpOTea3oi
(MP™) [11]. MP™ urpaer >KU3HEHHO BaXHYIO POJb B 00pabOTKE MOIHIPOTEHHOB U CO3PEBAHUU
BUPYCOB, TIO3TOMY OH CUMUTAETCS NMPHUBJIEKATEIBHON MHUILEHBIO [T pa3pabOTKH MPOTHBOBUPYCHBIX
npenapatoB B KadectBe mnonaxona k JjedeHnto COVID-19. Kwuraiickue ydeHble BIepBbIe
ONMyONMKOBaM TEHOM H B COTPYIOHHYECTBE C 3apyOEKHBIMH  KOJJIETAMH  TOJYYHITH
KPUCTAITHIECKYIO TPEXMEPHYIO CTPYKTYPY OCHOBHOi1 poTeasst COVID-19 (MP) u nenoruposasu
ee B Oank maHHbix 0 Oenkax [12]. Kpucrammmdeckass crpykrypa COVID-19 MP® umeer 306
AMHHOKHCIIOT C TpeMsi 00JIacTsIMH, B IIEPBOM 00JIaCTH, TPEICTABICHHON CHHUM IIBETOM, COACPIKUTCS
8-101 ocraTkOB aMHWHOKHCJIOT, BTOpas o0OJIacTh 3eJieHoro mBera coaepxut 102-184
AMMHOKHUCIIOTHBIX OCTAaTKOB, a TpeThsl 00JacTh oOpaHXkeBoro I1Bera coaepxur 201-303
aAMMHOKHUCIIOTHBIX ocTaTkoB (PucyHOK 2).

IlepBast u TpeThst 00JaCTH UMEIOT aHTUNIAPAIIICNIBHYIO B-TTHCTOBYIO CTPYKTYPY, TPEThsl 00JacTh
UMeeT TATh o-CIUpalel, pacloyioKEHHBIX B Kiactepe. TpeThsi 007acTh COEAMHEHA CO BTOPOH
00J1aCThI0 Yepe3 JUTMHHYIO METIEBYI0 001acTh U coaepkut 185-200 ocTtaTkoB. Macc-CrieKTpOCKOIIHs
onpexnenuia, uro Mmacca COVID-19 MP™ cocrasnsier 33797,0 Da. Teopetndeckue MCCIIeNOBAHMS
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NoJTBEpAMIN, uTO Bec coctaBisieT 33796,8 Da. Ilpenapatst BUY-1 (mHrubGuTOphl mporeassl) —
TUNIPAaHABUpP, CAKBUHABHP, PHUTOHABHP, HEJI(PHHABUD, JIONWHABUDP, HHIUHABHP, JapyHaBUD,
arazaHaBHpP U aMIPCHABHP, CIIOCOOHBI A€aKTUBUPOBATh MP™,
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E-6emox COVID-19 — 3T0 KOpOTKHMii M LENbHBI MeMOpaHHBIH Oenok, comepxkamuii 76—109
aMUHOKHCIIOT, pazMep KoTopsix kosebsnercs: oT 8,4 mo 12 kDa, cocrosimuit u3 35 a-cnimpaneit u
40nerens. benmoxk wMeeT KOPOTKHMA TUAPOPHUIBHBIA aMHHOKOMIIEKC, COCTOSIMA u3 7-12
aMUHOKHCIIOT, 32 KOTOPBIM CleyeT O0ibIIoi ruapodoOHbIi TpaHCMEeMOpaHHBIH TOMeH u3 25
aMUHOKHCIIOT C JUIMHHBIM TuApoduibHbIM C-KOHLEBBIM oMeHOM. ['napodobHast 06acte MOKET
TeHEePHUPOBATH OJIMTOMEPHU3ALINIO U 00Pa30BHIBATh HOHOIIPOBOIAIINE ITOPHI B MEMOpaHax, OHa UTPaeT
3HAYUTENIbHYIO POJIb B COOpKE BUPYCHOT'O T€HOMAa. DTOT OEJOK y4yacTBYeT B HECKOJIBKHX CTaJusiX
’KM3HEHHOTO IIUKJIa BUPYCa, TAKUX Kak cOOpKa, MOYKOBaHUE, (HOPMUPOBAHHE OOOJIOUYKH U MTaTOTeHe3
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[13]. MemOpaHHbIil TOTEHIIMAN peryaupyercs E-OeaxoM, KOHTPOIMPYIOIUM MOTOK MOHOB MEXKITY
BHYTPUKIIETOYHOU U BHEKIIETOUHOU Cpeioit (PUCYHOK 3).

HoHHass TpOBOAMMOCTH, BbI3BaHHast E-OelkoM mNOCPEICTBOM MAaHMITYJIMPOBAHUS TE€HOMOM
COVID-19, mno-BuauMomy, SIBISIETCS HOBBIM IIyTEM, YYacTBYIOIIMM B MATOT€HE3E BHpYcCa.
AxTuBHOCTH E-O€JIKOBBIX HOHHBIX KaHAJIOB SIBJISIETCS BaXKHBIM (DaKTOPOM JUIs IPOU3BOJICTBA BUPYCA.
bbuto o6Hapy»keHo, 4yro MyTtanus E-Oenka BO BHEKIETOUHOW MeMOpaHe MOXET HapyllaTh HOHHYIO
IIPOBOJIMMOCTh M HOPMaJIbHYIO COOPKY BHpYcCa, CIel0BaTelIbHO, KOHTPOJIb aKTUBHOCTH Oenka E
SIBJSICTCS. TIEPCIIEKTUBHOM MUIIICHBIO JIJISL MPEAOTBpAIleHUs maToreHesa, cesizanHoro ¢ COVID-19
[14].

YWICOH M CO0aBT., IMOKa3aju, 4YTO AMWIOpHI crocobeH OnokupoBath E-0enok, HOHHYIO
MPOBOJIMMOCTh B KaHajle KJIETOYHBIX MEMOpaH M WHTHOMPOBATH PEIUIMKAIUIO POIAUTEIHCKOTO
KOpoHaBHpyca B KylbType kietok. Hemasno Guptaet. al. (2020) BeIsIBHIIM JICKapCTBEHHBIE CBOWCTBA
naruouTopoB Belachinal, Macaflavanone E u Vibsanol B, kotopsie ycnienno nponum tect ADMET
[5]. Oro omna u3 Hamboiee BaXKHBIX TEM HCCICAOBAHHS, KOTOpas KAacaeTcs aKTHBHOCTH MOHHBIX
kaHanoB E-Oenka B BUpYCHON NPOAYKIMH JUIsl CHUYKEHHSI CMEPTHOCTH OOJIbHBIX ITyTeM yaaneHus E-
OeJIKa THTHOUTOPOM.

Yanget.al. pazpaboranu psin HHrHOUTOPOB akientopa N3, KOTOpbIe, KaK OKa3aloCh, 00JIaat0T
ONITUMAIILHON (hapMaIieBTUYECKOH aKTUBHOCTBIO IIPOTHUB BUPYCHOM IPOTEA3bl yTeM HEOOPaTUMOTO
uaruOupoBanust [15]. OHM Takke OICHWUBAIM PsiT WHTHOMTOPOB, OPUCHTHPOBAHHBIX Ha MP™
npoTea3bl HECKOJIBKUX KOPOHABUPYCOB, BKitoyas SARS u MERS [16].

Brocnencrun kpucrammueckas crpykrypa COVID-19 MP™ B xomrmuiekce ¢ marundoutopom N3
OblTa ompejiesieHa ¢ paspemtenueM 2,3 A u nenonuposana B 6anke maHHbIX Oenxos [pdbid: 6LU7],
rjie nHruouTop N3 cBsi3biBaeTcs ¢ octatkaMu 164-168 B nimuHHO#M 1ienu 155-168 ocTaTkoB, a Takxke
c octarkamu 189-191nernu, coequHsIONIEH BTOPYIO U TpeThio obmactu. Kpome Toro, oH Moxer
00pa30oBbIBATh  HECKOJBKO  BOJOPOJHBIX  CBf3e C  OCHOBHOM  LIENIBIO  OCTaTKOB B
cybcrparcBs3biBatoieM kapmane. Kontakt mexay N3 u MP™ Grokupyer Bupyc BHyTpu cyocTpat
cBsI3bIBatoOIero kapmana. Heckosbpko pentreHoBckux uccienoBanuii (COVID-19 featuredcontent,
2020) npoaeMOHCTPUPOBAIIY, YTO MPOTUBOBUPYCHOE COEAMHEHUE JIOMMHABUP, PUKCUPYET B TOM K€
nojoxxkeHnn N3 B cyOCTpaTCBsA3bIBAIOIIEM KapMaHe, Kak [MOKa3aHo B JIEBOW 4acTu pucyHka 2 [17].

Taxkum o0pa3oM, KUcciie0BaHUS MOKA3alM, YTO BUPYC MIPOHUKAET B KJIETKH YEJIOBEKA U JIPYTUX
MJIEKOIUTAIONIMX C MOMOLIbIO pelenTop-cBsa3biBaomero gomesa (RBD) u caiita pacuienienus.
2019-nCoV wucnonb3yer S-0eI0K Ha KOpOHE JUIs NMpUKperieHus K peuentopaMm denoBeka ACE2
[18,19]. lanee oH ¢ moOMOILIbIO APYroil OeNKOBOM CTPYKTYphl IPOHHMKAET B KJIeTKy Xo3suHa. PHK
BHUpYyca UMeeT 5'-MEeTUIMPOBAHHOE Havyaslo U 3'-1oJInaJileHUJIMPOBAHHOE OKOHYaHHUE. DTO MO3BOJISIET
BUPYCY MHUIIMMPOBATh COOPKH CBOMX OE€JIKOB M KOMUN B puOOCOME KIIETKU X035iuHa. [ 'eHoM Bupyca
cocrout u3 6osee yem 20 000 HyKJIEOTHIOB U KOAUPYET JBa PEIUIMKATUBHBIX MOJIUIIPOTENHA ppla u
pplab, U3 KOTOpBIX B CleNyIOIIMIA MPOXOJ peruMKanuu/Tpancasuuu opmupyercs xonust PHK
BHpyca, a Takke 8 oraenbHbix MPHK-11abmoHoB /1t 6€1KOB BUPYCOB, KOTOpPhIE OECKOHEYHO WX
resepupytot. I'eneparnus 6enkoB Bupyca nu3 PHK npoucxoaut B sHI0IIIa3MaTHYECKOM PETUKYIyMeE
u anmnapare ['onbmxu. [locne momydenuss PHK Bupyca m HeoOXoIUMBIX ero O€JIKOB BHUPYCHBIE
HYKJIeoKarcuabl coouparotcs u3 renomuoit PHK Bupyca u N-Oenka B nutoruiasme. Bupnonst 3atem
BBICBOOOXKJIAIOTCS M3 MHQHUUMpOBaHHOW kKieTku. [locrme BbIXoJa BHPHOHOB KIETKA XO3SMHA
norubaer. berakoponasupycer pazpymatot kietku ¢ ACE2 penentopamu. ACE2 skcnipeccupyercs
B OOJBITMHCTBE TKaHEW uYeJIoBeKa. [JIaBHBIM 00pa3oM O€lOK HaxXOAuUTCs Ha MeMOpaHax
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nHeBMOIUTOB [l ThIa, SHTEPOLUTOB TOHKOTO KUIIEUYHUKA, YHI0TEINAIbHBIX KIETOK apTEpPHil U BEH,
a TaKKe TJIAJKOMBIIICYHBIX KIETOK B OoibIIMHCTBE opraHoB. Kpome storo, MPHK mis ACE2
oOHapyKeHa B KJETKax KOpbhl TOJOBHOTO MO3Tra, II0JIOCATOTO Teja, TUIOoTalaMyca M CTBOJA
rosioBHOro Mo3ra [20-22]. Hanmure ACE2 Ha HelipoHaxX roJIOBHOT'O MO3Ta U TJIUH JIeJaeT 3TH KICTKU
YyBCTBUTEIBHBIMU K HHUIMpoBaHUI0 BUpycoM SARS-COV-2, 4T0 MOXET MPUBOAWTH K MOTEpE
OOOHSIHUS W Pa3BUTHUIO HEBpomaTwii, HaOmomaembix npu 3aboneBannu COVID-19. Tloteps
00OHSIHUS M TIOTEps BKyca Habmomaercs y MHorux 0onbHbIX COVID-19 u paccmarpuBaeTcs Kak
O0COOCHHOCTh CHUMIITOMATUKH 3a0ojeBaHus. Akanemus otojapunrojoruu CIIA cuuraer >TH
HapyueHus BaxxubiMu cumntomamu COVID-19. Ho B 87 % citydaeB B 1epByIo ouepeib MopaxkaeTcst
TKaHb JIETKHX, KOTOPBIE CTAHOBATCS MUIICHBIO M JUIS OaKTEepHii, KOTOpbIE aKTUBU3UPYIOTCS IpU
YCJIOBUY CHIDKEHHS HFMMYHHUTETA, TaK KaK BUPYC BbI3bIBaeT JuMpouuTonenuto [23, 24]. AktuBanus
aJIbBEOJISIPHBIX MaKpo(}aroB ¢ BEIOPOCOM MPOBOCHATUTENBHBIX KOMIIOHEHTOB, Ky/a BXOJUT TpyIIa
uHtepneiikunoB: |L-6, IL-8, TNFa, rpynma xeMoaTTpakTaHTOB, CTUMYIUPYIOIIUX MEPEMEIICHHE
MOHOLIUTOB ¥ HEUTPOPUIOB M3 KPOBU Uepe3 DHIOTENUN U albBeOJsApHbIN smurenuii. Koneuno,
3TOMY CIOCOOCTBYET BOCHalIUTeNbHas peakuus. HaunHaeTcs UMTOKUHOBBIM I1mTOpM. J[larnee
JIEHKOIMTHI BBLACTSIOT JIEHKOTPUEHBI, (PaKTOPbI arperalu TpPOMOOIIUTOB, IPOTEa3, OKCUIAHTOB, YTO
BbI3bIBAaeT BbIMaseHue ¢uOpuHa B  ajbBeonax, oOpa3oBaHME THAIMHOBBIX MEMOpaH,
MHUKPOTPOMOOOOpa3oBaHHE B COCYAMCTOM pyciie JerkuX. L[MTOKMHBI MPUBOIAT K OOMIMPHOMY
BOCHAJINTEIHLHOMY IIPOLIECCY C PACIIUPEHUEM COCYI0B, HAKOIIJIEHUIO KHUJAKOCTH B JIETKUX, PA3BUTHUIO
TPOMOOIMOOTMYECKUX OCTIOKHEHUH, Pa3BUBACTCS HHTEPCTUIIHMATIBHBIN WM HEKapIHOT€HHBIA OTEK
aerkux [25, 26]. Jucrpecc-CHHIpPOM TNPHBOAUT K BBIPOKCHHOW OOIIEH T'MIIOKCHH, KOTOpas
OTpa)kaeTcsi Ha COCTOSIHUU TOJIOBHOTO MO3Ta, CEPJIEYHO-COCYAMCTON CHCTEMBI: PE3KO CHIKAETCS
apTepHalibHOE JaBIIEHUE, HApyIIaeTcsl NEATENbHOCTh CEp/la, Pa3BUBAETCS IIOKOBOE COCTOSHUE.
JIOBOJIBHO OBICTPO MPUCOEIUHSETCS IMOJMOPraHHas HEAOCTATOYHOCTh, KOT/Ia OJUH 3a JAPYTrUM
HAYMHAIOT OTKAa3bIBaTh pa3jM4YHbIE OpPraHbl. be3 HeMeUIeHHBIX BpauyeOHBIX JCHCTBUN YeIIOBEK
yMHpaeT.

Kpome TOro, mnosBuauCh JaHHBIE HCCIENOBaHUM, NPOBeNCHHbIE BiHpwkyHoM Jlo wu3
Chruyanbckoro ynusepcurera 1 Xyanas Jlu u3 MouHbckoro yHuBepcuTeTa, KOTOphle OKa3aiH, 4YTo
Bupyc SARS-COV-2 MoXeT aTakoBaTh OJPUTPOLUTHI YENIOBEKA, CBS3BIBASCH C MOJIEKYJIaMHU
remoryiobnna [apxuB npenpuHToB ChemRxiv27,28]. 'eMOrnoOuH — CIOKHBINA METaIIICOAEP KM
0€eJoK, CIIOCOOHBIM OOpaTUMO CBS3BIBATHCS C KUCIOPOAOM. B IeHTpe KaxkI0oi MOJEKyIbl
reMOrjIo0MHa HaXOIUTCS T'eM HIIM K€ NMOp(UPHHOBOE S/IPO, COJAEpIKallee aToM JIBYXBaJEHTHOTO
xenes3a. [lopduprHoBoe AApO CrOCOOHO CBA3BIBATH YeThIpe MoJieKydbl O2. BupycHble dacTUIlbl
SARS-CoV-2 He B3aWMOJCHCTBYIOT C 3PUTPOIUTAMH HEIOCPEJACTBECHHO. 3a 3TO OTBEYACT s
HECTPYKTYpHBIX OeiKkoB, koaupyembix BupycHoit PHK. Kurailickue yuensie JIu u JIto BbIsicHMIN, YTO
MEIIAI0T TPAHCIOPTUPOBKE Kuciopoda 4 oOHapyxkeHHbIX Oenka: orflab, orfl0, orf3da wu
Y4acTBYIOUIMH JIMIIb MOBEPXHOCTHO orf8. OHM CBA3BIBAIOTCS C MOP(MUPUHOBBIMU KOJbIIAMH U
BBITECHSIIOT JKE€JIe30 M3 TEeMOTJIOOMHOBOrO sapa. YPOBEHb TIeMOrjo0MHAa IaJaeT, a YpOBEHb
LUPKYJIHUPYIOIIETO B KpOBU (hpeppuTHHA yBenUuuBaeTcs. Y OOJBIIMHCTBA OOJBHBIX HAOMIOIaeTCs
MOBBIIIEHUE YPOBHS Kelle30CcoAeprkaliiero oenka GpeppuTuHa B 1miia3Me KpoBH. JIMIIEHHbIE Kele3a
KpacHble KpOBSIHBIE TeJblla TEPSIIOT CIOCOOHOCTh TPAaHCHOPTUPOBATH KUCIOPOJ, YTO, B CBOIO
ouepeb, MPUBOJIUT K YCUJIEHUIO BOCHAIMTEIbHBIX MPOLIECCOB B JIETKUX, TMIIOKCEMHUH, PA3BUTHIO
CUMIITOMOB OCTpOro pecnupatopHoro guctpecc-cumnroma (OPJIC) n nomuopranHoi KuciopoaHon
HEJ0CTaTOYHOCTU. BupycHble OeNlkH BBI3BIBAIOT JAMCCOIMAIIMIO JKEJIe3a Yepe3 B3auMOJEHCTBUE C
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Oera-LIenbI0 TeMOIVIOOWHA, KOTOpas SBISIETCS CTPYKTypHOM uyactbio HbA — HopmambHOTO
reMOrJ00MHa B3pOCIOro 4YeloBeKa. Y MIIAJICHIIEB K€ B KPOBHM IpeobalaeT Tak Ha3bIBAEMBIN
¢beranpHbIil TemMorinooun HbF, xoTopblii He comepkuT Oera-liemneid W, BEPOSATHO, HEYS3BUM IS
BUPYCHBIX OenkoB. Bo3MOXXHO, cx0xast 0COOEHHOCTh B CTPOCHHU TI'€MOTJIO0MHA OO0YCIIaBIMBAET
HEBBICOKYIO CTENEHb 3a00J€BAaEMOCTH B HEKOTOpPbIX cTpaHax Adpuku. B tex permonax, rae
pacrpocTpaHeHa Malsipysl, BbICOKA JI0JIs JIIOEH C TajJlacCeMueil — reHeTHYeCKUM 3a00JIeBaHueM, y
HOCUTEJIEH KOTOPOr0 CHHTE3UPYEeTCsl MYTaHTHBIM remoriioouH 6e3 B-ueneil. Otmedaercs, 4To
BBIBOJIbl HCCII€ZIOBATENCH MOI'YT IPUBECTH K NEPECMOTPY TAKTUKU JIEUCHMSI TSKEJBIX OOJBHBIX C
COVID-19 [29, 30]. Takxxe ecTh Hay4Has MyOJUKAIM Bpaya OTJCIICHUS] HHTCHCUBHOW Tepanuu B
Hero-Hopke Kamepon Kaitn-Cupnena. OH NOATBEPXKNACT JAHHbIE MHOTHMX YUEHBIX, 4TO Y
OoNBbIIMHCTBA OOJIBHBIX KOPOHABUPYCHOW WH(EKIMel B KPOBH IaJaeT ypOBEHb I'€MOTJIO0MHA U
MOBBIIIACTCSI YPOBEHb Oenka (eppuTHHA, CBSA3BIBAIOIIETO CBOOOJHBIE HOHBI JKejle3a U
YBEJIMYUBAETCS KOJIMUYECTBO OEJIKOB BOCIAJICHHUS.

Ha nanHblif MOMEHT paboTa KHUTalCKUX yUeHBIX ITO3BOJIIET NEPECMOTPETh MEXaHU3MbI JICUCHHS.
Hanpumep, 0osblIyto Moib3y CMOXKET IPUHECTH HE BEHTHIIALUS JIETKHUX, a IepeIuBaHUe KPOBH U
OKcUreHauuioo B Oapokamepax. Ha cerogsmHuii JaeHb, BceM OOJIBHBIM, MEPEHECIIUM
KOPOHABUPYCHYIO MH(EKLHIO, AUArHOCTUPYIOT aHeMHIO. 1103ToMy peKOMeHAYIT O0OraleHHYIO
BUTaMHHAMH, MHUKPODJIEMEHTaMHU 0EITKOBO-YTJIEBOIHYIO JTUETY. [Tpumenenue
SPUTPOTNOIBCTUMYIUPYIOMINX MPENapaToB BO BPEMs OCTPOTO TEUCHHS OOJIE3HHW CUYHTAIOT HE
5pGeKTUBHBIM, B  BHJAY IUTOKMHOBOTO  IITOpPMa, HMMYHOTJIOOYJIMHOBOTO  BBIOpOCA,
aHTUOMOTHKOTEPAITNH U IPUMEHEHHS XJIopcoaepkanmx coenuHennii. Ho B haze peabunmuranum s
MOXKWIBIX J0/IeH (KOTOPBIX OOJBIIMHCTBO) BO3MOKHO IMPUMEHEHHE 3PUTPONOI3CTUMYIUPYIOIIUX
IpenaparoB, TaK KakK JJIMTeNbHas MOJMOpPraHHAs THMIIOKCUS MOXET IPHUBECTH K pa3iIMYHbIM
HEKpOOMO3HBIM U3MEHEHUSIM TKaHel. B pesxume runokcuu B KieTkax cHUxkaercst mpoaykuus ATO.
B knerkax axTuBHMpyeTCs aHa’poOHBIN pacmaj IJIMKoreHa. B 3ToM ciydae B pexume
OECKUCIOPOAHOTO TIIMKOIN3a It TPOXYyKIIUU MoJiekysl AT® HeoO6xoaumMo B 6 pa3 00JIbIlIe MOJIEKYJT
TJIIOKO3bl. DTO TOKCHYHBIH M MAaJONPOM3BOIUTEIBHBIN TIIHMKOJIHN3, KOTOPBI B CBOIO OdYepenb
MPHUBOJANT K YMEHBIICHHIO DHEPTeTHYECKOro 3amaca. B WTore ypoBeHb NMPOHM3BOJCTBA IHEPTUU
najaeT, paboune (QyHKIUM KIETOK U JCJeHWe 3aMeUIIioTcs. B cepaedHoi  MpIme
MPOJOIDKUTEIBHBIN HEIOCTaTOK KHCJIOPOJa BbI3BIBAET CTEHOKApIUIO, IUIIOC MHUKPOHEKpO3bl. B
UCTOIIEHHOW MMOKapIuabHOW TKAaHU BCE MOXKET 3aKOHUYMTHCS HHGapkToM MHOKapnaa. [lpu
TMIIOKCUM B TKaHJIX OpraHM3Ma HAaKaIUIMBAIOTCSl HE JI0 KOHIA pAaCIIEIJICHHbIE, MOTEHIMAIbHO
OITaCHBIE TOKCHYECKHUE TIPOYKTH OOMEHaA BEIIECTB — JIAKTaT U MOHBI H'. 3amackl TitoKo3b1 ObICTPO
3aKaHYMBAIOTCS, U OPTaHW3M HAUMHAET COKUTATh )KUpbl. Ho 6e3 Krcaopoa sKupHbIe KUCIOTHI TOXE
PaCHICTUISIOTCS. HE MOJHOCTHIO, TOITOMY B KJIETKaX M KPOBHM HAKAIUTMBAIOTCS KETOKHCIOTHL. Tak
BO3HUKAET JIAKTAT-aIl103, KOTOPBIH caBUTaeT pH TKaHU B KUCIIYIO cpeny. DTO CEphe3HO YXyAIIaeT
paboTy MUTOXOHAPHI U KJIETOK B IIEJIOM, OHU OBICTPO TEPSIOT CBOIO aKTUBHOCTH. CKOPOCTH JCTICHHUS
KJIETOK, KaK U JIFOOBIX IpyrHuX OMOXUMUYECKUX MIPOIECCOB 3aMeiisieTcsl. TakuM o0pa3oM, CHIKEHUE
MHTCHCUBHOCTH OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIX IPOLIECCOB TMPOSIBISIETCS B BHUJIE CHUKECHUS
MeTa0oIM3Ma, YBETMUEHHUS BaKaT-KUCIOPOAa U OKUCIUTENHHOT0 K03 (UITMeHTa MOYH, YBEIUYCHHUS
COJZIep’)KaHUsI B KPOBM MOJIOUHOW KHCJIOTBI, KETOHOBBIX Te€J, PEeIylIMPOBAHHOTO IJIyTaTHOHA
(CHMXKEHHE OKHUCIIEHHOI0), YMEHbIIIEHUS pe3epBHOI 11en04HoCTH. Eciiu runokcus JUIMTes A0ro, a
OukapOOHaTHBIN Oy(dep UCTOIIECH — KJIETKH TOTHOAI0T, a Ha KX MECTE TIOSIBIISIETCS] COCTMHUTEIbHAS
TKaHb (pudpo3). Hegocrarok sHeprun, muctpodusi, HEKpOOH03, a TAKXKE aIKI03, HAPSAY C APYTUMH
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MATOJIOTUYECKUMHU M3MEHEHUSIMU OOMEHa BEIIECTB, BBI3BIBAIOT TSDKENbIE HAPYIICHHUS (PYHKIIHMA
opraHoB u cucteM. Cepbe3HO€ MOBPEKICHUE TOKCMHAMHU KIJIETOK, HapylIeHHE (PU3UOIOTHMYECKHX
(GyHKIMH OPraHOB MPUBOAUT K TUOEITH YeIIOBEKa.

BO3 mpenocraBmia pasperieHne BpadyaM U YYCHBIM MPOBECTH MPOOHBIA TECT C COYETaHHUEM
paznmuuHbix onoopeHHbix FDA mpenapatoB mis neuenus COVID-19. C yderoM akTyanbHOCTH U
TEKyIIel HEeoOXOAMMOCTH, YTOObI CHU3UTh CTOMMOCTb, BPEMsS M PHUCKH Mpoliecca pa3paboTKu
JIEKapCTBEHHBIX CPEACTB, YUYCHbIE YYAaCTBYIOT B IMOBTOPHOM HCIIOJIB30BAHUM YK€ OIOOPEHHBIX
JiekapcTB sl TectupoBanus y nanueHToB ¢ COVID-19. 3a kopoTkoe BpeMsi peakiusi Hay4YHOIO
coo011ecTBa TaKOBa, YTO TPEOYIOTCSI OTPOMHBIE YCHIIUS JIJIs1 pa3padOTKKU HOBOM TEpanuy U JICYCHUSI.

Hanpumep, Xnopoxus, ['uaApOKCUXIIOPOXUH — CTaphIE JIEKAPCTBA, KOTOPBIE UCIIOJIB30BAINUCH IS
JIeYeHHs] MaJsIpUM, PEBMATOMIHOTO apTPHUTA, BOMYAHKM M COJIHEUHBIX AIJIepruil yxe Oosee
LIECTUJIECSTH JIET.

JleiicTBHE THAPOKCUXIIOPOXHHA Ha BUPYCHI, BEPOSITHO, TAKOE K€, KAK U y XJIOPOXHHA, TOCKOJIBKY
MEXaHHM3M JEUCTBUS ITHX JABYX MOJIEKYNT HICHTUYEH.

XI10poXHH, KaK NPOTHBOMANIAPUIHBIH u © H Chloroquine

IPOTHBOAYTOMMMYHHBI  JIeKapCTBEHHBI  IIpemapar N NN

NOKa3al CHMHEPTHMYECKH YyCHJIMBAOIMU 3(QdekT B it | W k
NS

Ka4ecTBe IIPOTHUBOBUPYCHBIX IpenaparoB B

ucciaenoBanusx  IN vivo.  OH  TpemnsTCTBYeT
Hydroxychloroquine

TEPMUHAIBHOMY  T[JIMKO3WJIMPOBAHUIO  KIJIETOYHOTO A

perenTopa, aHTHOTCH3UH-TPEBPAINAONEro (QepMeHTa. &I ~_OH
OTO MOKET HEraTMBHO BIUATH Ha CBI3BIBAHUE | Y\/\L
PELENTOPOB XO31KMHA C BHPYCOM, B PE3ylbTaTe Yero Ns

pacnpocTpaHeHHE BHpYyca B KIETOYHON KyIbType mpeAoTBpaiaercs. [ MApOKCUXIOPOXUH MOKa3al
¢ dexTuBHOCTH BiedyeHUU marnueHToB ¢ mHeBMoHHeH COVID-19. bonee yem Ha cra marueHTax
XJIOPOXHUH TIOKa3aJl BBICOKYIO A((PEKTUBHOCTh IO CPAaBHEHHUIO C JICYCHHEM CTaHIapTHBIMHU
MEIUIIMHCKUMU TIpernapaTaMy B TUIAHE CHIDKEHUSI 00OCTPEHHUs THEBMOHHH, BUPYCHOW HArpy3KH H

cumnroMatuku [31]. I'pynma Colson mnpeamnonoxuna, uyto XIOpoxuH U [HAPOKCUXIOPOXUH
SIBJSIFOTCS IOCTYITHBIM OopyxueM [yt 60psob1 ¢ COVID-19 [32].

| o HBepMeKkTuH - IIPOTUBOBUPYCHBII

HOL _A_ O W0, WOH TIperapar, KOTOPBIH HCHONBb3yeTCs UL
0 o "
I nedeHus nHekun JleHre, mpu exXeTHECBHOM
N \
o' o' NepopaJbHOM  BBEJCHHUHM  3HAYMTEIBHO
0
Ivermectin

Caly u coast. (2020) OBUIO TIPOJAEMOHCTPUPOBAHO, UTO

obpaboTka VIBEpMEKTHHOM MOET CHH3UTh HArpy3Ky
BupycHoii PHK B 5000 pa3 no cpaBHEHHIO C KOHTPOJIbHBIM \>
00pa3IoM B KyJIbType KJIETOK depes 48 4, HO JajbHeiIero
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CHIDKEHHSI He HaOmonaetcs yepes 72 4. [33]. PemaecuBup ObLI IpecTaBiIeH, KaK TPOTHBOBUPYCHBIH
npenapat npotuB PHK Bupycos, Bximtouas SARS/MERS, B KylIbTUBHPYEMBIX KJIETKAX, HA MbIIIAX,
Ha Mozenu nmpumatoB. OH HAaXOAWUTCS B CTAJAWU KIMHUYECKOH pa3pabOTKU AJs JICYEHUs BHpYca
36012 1 0OBIYHO PACTIPOCTPAHACTCS 110 BCEMY UEJIOBEUYECKOMY OpPraHU3MY, BKIIFOYasi JIETKUE, MTOCTIe
nepopansHoro nmpuema. Sheahanet. al. (2017) mporectupoBanu HHTHOUTOP PemaecuBup, KOTOPHIi
MOKa3ajl aKTUBHOCTH MPOTUB BHpyca D0ojia B KauecTBE MOTEHUHUAIbHOIO areHra g OophObI
KopoHaBupycamu. K cokaneHuro, ero He IpUMEHSIN Uil JiedeHUs! OOJIbHBIX BHUpycoM J00ja BO
Bpems Benblky B 2019 rony. MccnenoBanre kopoHaBupyca B Y HUBepcutTeTe AHOBBI OKa3ajio, 4YTo
PemnecuBup neiictByer ropasmo Ooniee 3¢h(HEKTUBHO, €ClIM MAIMEHT MPUHUMAET €ro Ha pPaHHHX
cTagusx 3a00eBaHusl.

A3UTpOMUIIMH 00J1a/1aeT IPOTUBOBUPYCHBIM CBOMCTBOM B OTHOILICHUH BUPYCOB 3uKa U D0oia in
Vvitro. OH MOXeT MPeIOTBPATUTh TSHKEIYI0 MH(OEKIIUIO JbIXaTeIbHBIX MyTEH B Cilydyae BUPYCHOTO
3apakeHus mnanueHToB. ['pynmna Gautret ycnemiHo Jeuuia
MAlMEHTOB C XPOHUYECKUMH 3a00JIeBaHUAMHU TperaparaMmu
ruapokcuxjopoxuna nmo 600 mr B cyr B TeueHue 12-18
MmecsneB. [lo cocrosuuto Ha 17 mapra 2020 roma B raszere
CO00IIAI0Ch, YTO OHU KOHTPOJIUPYIOT BUPYCHYIO HArpy3Ky Y
narenToB COVID-19 ¢ momydenuem jekapcTB u 0e3 HUX B
TedeHue mectu AHe. OHM 0Ocen0Banu B 001EH CII0KHOCTH
36 HAIMEHTOB: 20 HAIMEHTOB, MOJIy4aBILINX
TUAPOKCUXJIOPOXHUH, U 16 TMAlMeHTOB KOHTPOJILHOW T'PYIIIIHI.

Cpenu manueHToB, MOTYYaBIIUX THAPOKCHUXJIOPOXUH, IIECTh
MalKUEHTOB MOIyYalld a3UTPOMULIUH B 103¢e 500 mr B 1-i1 1eHb Azithromycin

C MocJieyImuM npueMoM 250 Mr BJIeHb B TEUSHHE CIIEAYIOMUX yeThipex aHeil. Ha 6-it nens 100 %
MAIUMEHTOB, MOJYYaBIIMX KOMOWHAIMIO THAPOKCUXJIOPOXHWHA M a3UTPOMUIIMHA, BBUICYHIIUCH II0
cpaBHEHHUIO ¢ 57,1 % MalMeHToB, MOJIy4aBIIUX TOIbKO THIPOKCUXIOPOXHH, U 12,5 % B KOHTpOIBHON
rpynme. OKoHYaTeNbHO, OHU OOHAPYKUITH, YTO KOMOWHAIIUS THAPOKCUXIIOPOXUHA U a3UTPOMHUIITHA
n3ieynia nanueaTos ¢ COVID-19, Ho HEAOCTATKOM 3TOI'0 UCCIIEA0BAHUS SIBJISIETCS UCIIOIL30BaHHE
OYECHb HEOOIBIIOr0 00beMa 00CIIeTOBAHHEBIX.

CPAM pexomenayet npuaumMats jgonuHasup 400 mr, putonasup 100 mr (1Be TabIeTKU BHYTPb
JIBa pa3a B JIeHb) WiK xJopoxuH (500 Mr TabIeTKH BHYTPH JIBa pa3a B JI€Hb ) AJIS TOKHUIIBIX MMAIlUEHTOB
WIN TAIMeHTOB C COMYTCTBYIOUIUMH 3a00JIeBaHUSAMHU M CEPbE3HBIMH CHMIITOMaMH. B ciyuae
OTCYTCTBHSI XJIOPOXHUHA CIIEAYET PACCMOTPETh BO3MOKHOCTh TPUMEHEHUs TUAPOKcHxIopoxuHa (400
MI' BHYTpb OJIMH pa3 B JeHb). [I[puMeHeHne npenapatoB pubaBUpPUH U UHTEPPEPOH HEOOXOIUMO
MIPOBOJIUTH TOJIBKO B YCIOBUAX CTAIMOHApPA M3-3a BHICOKOTO PUCKA Pa3BUTHsI MOOOYHBIX (PHEKTOB.

0) Cl
HO O N Na® O~ 0 I
S NH, N 0l
o N )\ A A
HOY \=N ca a o” N\, 01

N
H \—

Interferon alfa-2b

o

Ribavirin

Bo3mMoxHO IMPUMEHCHUC OTUX IIPEIIapaToB C JOIIMHABUPOM, PUTOHABHPOM, XJIOPOXHHOM HIIN
THAPOKCUXITIOPOXHUHOM.
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Takum  oOpazom, B  HacTosllee BpeMs  NPOUCXOTUT HMHTEHCHMBHOE  HAKOIUICHUE
HKCIEPUMEHTAIBHOTO MaTepHaja Kak Mo nmoucky 3¢(¢ekTuBHbIX npenapaTtoB i geueHuss COVID-
19, Tak ¥ Mo MEXaHU3MY JEUCTBUS BUpYCa, «BHEIPEHUS» €TI0 B OPraHU3M.
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Saponins are natural surfactants, which are safe and environmentally friendly. Also, this class of
substances has biological activity. Plants containing saponins grow in Kazakhstan. In this article is presented
data on the study of the surface activity of saponins and their chemically modified derivatives in order to
search for new environmentally friendly surfactants. Surface activity was studied by the stalagmometric
method and the Ross—Miles method. The stability of the foam of aqueous solutions of saponins and sulfated
saponins is from 2 to 2.5 hours. The surface tension of these substances is lower than water.

Keywords: saponins, extraction, extract, surfactants, surface activity, surface tension, foam stability.

Canonunoep — yolmmul emec JHCaHe IKON02UAILIK, maza mabueu dbemmik-6encenoi sammap. Conoati-ax,
oy 3ammap Kiacel OUONO2UANLIK OeinceHOinikke ue. KypamvlHOoa 0Ocbl K1Aac KOCLLIbICHL Oap ecimoixmep
Kasaxcmanoa kew mapanean. Makanada osicaya 3Kono2usnvly masza Oemki Oencendi s3ammap iz0ey
MaKcamvlHOa canoHuHoep MeH ONapObly XUMUSALLIK MYPAeHOIpiiceH MYbIHObLIAPbIHLIY bemmik benceHOiniin
3epmmey mypanvl Maimemmep Keamipineen. bemmik 6encenoinik cmanazemomempusinwik a20icnen scane Pocc-
Maiinsz a0icimen 3epmmencen. CanoHunOep MeH CylbGammanzan CanoHuHOepOiy cyivl epimiHOLIepiHiy KOOIk
mypakmoiiviesl 2-0eH 2,5 cazammul Kypatiovl. Byn 3ammapoviy bemmik Kepinici cy2a Kapasanoa memeH.

Tyiiindi ce30ep: canonunoep, bemmik axKmuemi 3ammapovly 3KCMPAKYUACHL, CbIZbIHObL, Oemmik
bencendinik, bemmik Kepiny, KoOIKmMiy MYpaKmvliblebl.

Canonunvt — 3mo npupooOHble NOBEPXHOCHMHO-AKMUBHbIE BEUleCMBd, KOMOopble He MOKCUYHbL U
aKonoeuuecku Oezgpednvl. Taxoce smom Kiacc eewjecms obradaem OUOIO2UYECKOU AKMUBHOCHIBIO.
Pacmenus, 6 cocmage xomopozo umeemcss OQHHbIL KIACC COCOUHEHUN, WUPOKO PACNPOCMPAHEHbL 6
Kaszaxcmane. B cmamve npueodsmcs danuvie uccied08anusi NOGEPXHOCMHOU AKMUBHOCMU CANOHUHO8 U UX
XUMUYECKU MOOUPUUYUPOBAHHBIX NPOU3BOOHBIX C YElbl0 HOUCKA HOBLIX KONo2uyecku Oezepeonvix I1AB.
THosepxnocmuas akmusHocms OvLIA U3YUEHA CIMAASMOMEMPUYECKUM Memodom u memodom Pocc—Maiinca.
Yemotiuueocmo nenvt 600HbIX pACMEOPO8 CANOHUHOS U CYAbGOAMUPOBAHHBIX CANOHUHOE COCMaAsasem om 2 00
2,5 uacos. [losepxnocmuoe namsidiceHue OGHHbIX 8eUeCme HUMNCE, YeM Y 0ObL.

Knrouesvle cnosa: canonumnvi, OSKCMpaKyus, 9KCMPAK, NOBEPXHOCMHO—AKMUBHbIE — GeUecmed,
NOBEPXHOCHASL AKMUBHOCb, NOBEPXHOCTNHOE HAMSANCEHUE, YCIMOUYUBOCIb NEHD.
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Introduction. Saponins are plant origin triterpenes or steroidal glycosides [1]. Its molecule consists
two parts, which are sugar part (glucone) and non-sugar (aglycone). Both parts bound by a glycosidic
bond. Aglycone part is triterpenoid or steroid [2]. So as saponins have difilic structure (Figure 1),
they are surface active compounds with detergent, emulsifying, and foaming properties, also its
biological activity depend with their structure [3].

o)
HOOC o
OH
HOH,C o_HO o
HO
o f OH
HO oH
HO

Figure 1 — Beet triterpene saponin 3-a- [P-a glucopyranosyl- (1-2) - (P-B-xylopyranosyl-
(1-3)) - (3-B glucuronopyranosyl-3P-oxy-olean-12- en-28- oic] acid

Saponins have many useful biologically active properties, for example antioxidant, antimicrobial,
antidiabetic, cholesterol-lowering, allelopathic and antiviral activity [4]. The cytotoxicity and
antifungal activity of protobasic acid saponins from the Palaquium formosanum nucleus have been
studied by Scientists from the National University of Taiwan. Thirteen protobazine saponins were
isolated and characterized by them [5].

Saponins of the ocotillol type (Figure 2) exhibit excellent biological and stereoselective activity in
the configuration against reperfusion injury of myocardial ischemia [6].

HO

R20

Figure 2 — Structural formula of saponins such as okotillol
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Also, saponins extracted from the roots of P. notoginseng has antitumor activity in human lung
cancer (NCI-H460) and a human breast cancer cell line (BT474) [8].

Scientists from China have proven that saponins, which are extracted from waste generated during
tea production, can become a more sustainable and economically viable source of natural surfactants
[7]. In the work of scientists of Warsaw University of technology has information the use of saponins
in food and cosmetics manufacturing so as saponins are biosurfactants, which have foaming and
emulsifying properties [2].

In the article Saponins: Properties, Applications and Processing, was written about using saponins
as the food additives from natural origins in Japan. Saponins used for producing mouth washes and
toothpastes. Also, them add to cosmetics, because they delay the aging process of the skin and prevent
acne [3].

Ultrasonic extraction to extract saponins from alfalfa was used scientists from Spain. They selected
optimal extraction conditions by ultrasonic extraction. The optimal extraction conditions were as
follows: solvent /feed ratio 11.4 ml/g; a extraction time of 2.84 hours; recovery temperature 76.8 °C;
ultrasound power 112.0 W; and solvent was an ethanol concentration of 78.2 %. Under the most
suitable conditions, the yield and bioavailability of total saponins were 1.61% and 18.6 % [4].

Methods. Extraction of saponins. Twenty grams of crushed root of Glycyrrhiza L were placed in
a conical flask, and 200 ml 80 % ethanol were added. The mixtures were shaken for 30 minutes at
temperature 40 °C using horizontal shaking equipment [9]. The extraction was repeated three times,
and the combined filtrates were evaporated to dryness in a rotary evaporator and weighed to determine
the yield of soluble components.

Synthesis of sulfated saponins. In a three-necked flask equipped with a reflux condenser, a
thermometer and a dropping funnel to 5.37 g (0.012 mol) of saponins, 5 g (0.024 mol) of 92 % sulfuric
acid solution were gradually added with continuous stirring. At the same time, the release of heat was
observed, so the dropping was carried out at such a speed that the temperature did not exceed 40 ° C.
At the end of the reaction, the reaction mixture was dried under natural ventilation. The product is a
brown solid. Due to the high hygroscopicity of the obtained compound, it is not possible to determine
its melting point [10].

Stalagmometric method for determining surface tension. Solutions of the researching substances
were prepared with the following concentrations: 2 g/l, 1 g/l, 0.5 g/l, 0.125 g/l, 0.0625 g¢/I, 0.03125
g/l. Using a stalagmometer, we counted the number of drops, the first of water, after solutions of
saponin and sulfated saponin of different concentrations, starting with the lowest concentration.

The surface tension was calculated for each concentration of saponins using the following formula

(2):

pXn,

o=o0X (1)

Po X1

where o — the surface tension of the studying solution, Erg; 6o — surface tension of water, Erg; n —
the number of drops of the studying solution, no — the number of water drops; po — the density of
water, kg/m3; p — the density of the studying solution, kg/m?®.

Determination of foam stability by the Ross-Miles method. The Ross-Miles device is shown in
Figure 3. Funnel 1 is fixed and the distance between the bottom edge of tube 3 and the surface of the
solution in cylinder 4 is 450 mm. Container 5 is intended for measuring temperature control.
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Figure 3 — Ross-Miles device

Into the measuring cylinder 4, initially containing 50 ml of the surfactant solution, 100 ml of the
initial surfactant solution was poured from the funnel 1 through the tube 3. At the end of the expiration
and simultaneous closing of valve 2, a stopwatch was turned on and the height of a column of foam
in the cylinder was measured after 30 seconds (foaming ability). The measurement was carried out
until the foam completely disappeared.

Results and discussion. According to Figure 4, the concentration dependence of the surface tension
of saponins and sulfated saponins is typical: in dilute solutions it sharply decreases to a certain
concentration (0.8 g/l), then the decrease slows down and, starting from a certain concentration,
practically stops.

The data are presented in tables 1 and 2 and in figure 4.

G,3pr
80
3
70 T
60 1 2
1

L —
s +—4——r—r—r———t——t—t— 1+ C,ria

0 0,5 1 1,5 2 2,5

1 — graph of an aqueous solution of sulfated saponin; 2 — graph for an aqueous solution of saponin;
3 — surface tension of water

Figure 4 — Surface tension data for saponins and sulfated saponins
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Figure 4 shows that the surface tension for the two studying substances decreases with increasing
concentration. For two solutions, the surface tension is sharp when the concentration reaches 0.4 g/L.
Then the graphs go to a plateau when the concentration reaches 0.8 g/l. As the concentration
decreases, the surface tension of sulfated saponins becomes slightly less than the surface tension of

water.

Table 1 — Surface tension of water solution of saponins

Solution, concentration Number of Densit3y ’ o, erg fhom
drops kg/m after 1 min | after 3 min
Water 60 0.96 72.4 - —
29/ 79 0.96 55.02 3.7 3.6
19/ 75 0.96 57.95 35 2.6
059/l 74 0.96 58.73 1.4 1.0
0.25 g/l 66 0.96 65.85 0.4 0.3
0.125 g/l 65 0.96 66.87 0.1 0.1
0.0625 g/l 65 0.96 66.87 0.1 0.1
0.03125 g/l 65 0.96 66.87 0.1 —
Table 2 — Surface tension of water solution of sulfated saponins
Solution. concentration Number of Densitg/ ’ o, erg H il :
drops kg/m after 1 min | after 1 min

Water 50 0.96 72.44 - -
29/l 69 0.96 52.49 2.7 2.6
1g/l 68 0.96 53.26 25 1.9
0.59/l 65 0.96 55.72 1.0 0.5
0.25 g/l 60 0.96 60.36 0.6 0.4
0.125 g/l 53 0.96 68.34 0.2 0.1
0.0625 g/l 53 0.96 68.34 0.1 —
0.03125 g/l 51 0.96 71.02 0,1 —

As seen in Figure 5, the foam stability of the sulfated saponins and the saponins slowly decreases
over 2 hours. In this case, the height of the foam for water solution of sulfated saponins is much
greater than the height of the foam of water solution of saponins.
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It can also be seen from the graph that the foam height for water solution of saponin changes with
small jumps. After 1.5 hours, the height of the foam drops sharply, which indirectly indicates a lower
stability. The foam height of sulfated saponins gradually decreases during the entire period.

Foam stability data for saponins and sulfated saponins are presented in Figure 5.
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Figure 5 — Data on foam stability for saponins and sulfated saponins

From the data obtained, it can be concluded that saponins and their sulfated derivatives are
substances capable of reducing the surface tension of water. Based on the results of the study of foam
stability by the Ross-Miles method, it was proved that the foam stability of aqueous solutions of
saponins and sulfated saponins is from 2 to 2.5 hours.
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Ilpeonooicen HOBbIL N00X00 K nepepabomie CenbCKOXO3AUCMBEHHOU NPOOYKYUU, 00ecnedusanuull
0C80001COeHUEe hepMePCKUX XO3AUCIE Om OUKMAMA KPYNHLIX 3aKYNOYHbIX U MOP208O-PACNPEOeTUMENbHBIX
cemel. Paccmompenvl  eapuanmel  cucmenm, obecneuusarowux  2nyOOKyI0  nepepabomky
CeNbCKOXO03AUCMBEHHO20 Cblpbsl HenocpedcmeenHo Ha noie. Ilokazano, umo makue cucmemvl He MOILKO
co30arom 3HauumenvHvle npegepenyul 0 Maio2o u cpeone2o busneca Ha ceie, Ho U NO360J1AM obecneyums
coxpanenue Haubonee YEeHHbIX NecKONeMYYUx KOMIHOHEHM, 6e36036PAMHO MEPSIOUUXCS NPU UCHOTbI0BAHUU
Cyuecmeyrouux 102UCMUYecKUx cxem U nooxo0ax K nepepabomke pacmumenvHo2o coipva. [lokazarno, umo
01 YNAGIUSAHUS MAKUX KOMNOHEHM NePCneKmusHbIMU AGIAIOMCA IKCHMPAKMOPsl, YKOMNAEKMOBAHHbLE
CEeNnapayuOHHbLIMU CUCTHEMAMU HA OCHO8E NONUMEPHLIX 2udpozeneli. Paszocpes u/unu ynapusanue coipbsi
oCYWecmenaemecss npu  NOMOWU MUKPOBOTHOB020 U3NYYEHUA, 4YMO NO380JAem cOoenams —CUCmeMbl
nepepabomku Komnakmuwvimu. Paccmampueaemcs éonpoc 06 obecneuenuu nonesvbix MUKpPOBOIHOBbIX neyell
9/1eKmpoIHepeuetl, NOKA3AHO, HYMO NePCHEeKMUBHbLIM CPeOCMEOM Ol MO0 AGIAIOMCA  COIHEUHble
@omosnekmpuueckue naneau, ycmanasiueaemvie Ha OUpUICAOIIAX, HeCYuWux nepepadamuvléaiouiyio CUcCmemy.
Paccmampusaemes maxoice 6onpoc 0 nonyueHuu 800bl 015l NPEOSAPUMENLHOU NOMBIEKU CbIPbS, NOKA3AHO,
YUMo npu SIKOHOMUHUHOM ee pacxooe 86000CHADI CeHUe MOdHcem ObiMb OP2aAHU308AHO C UCNONb308AHUEM 800U,
ucnapsemol U3 Camo20 Coulpbs 6 npoyecce e20 Nepepabomku U Y1aeiusaemou yCmaHo8KAMU,
KOMAIIEKMYOUWUMU OUPUNCAOTb.

Knwouesvie cnosa: cenvbckoxo3saiicmeenHoe npouzso0Ccmeo, Maivill U CpeoHull Ousnec, 3KOHOMU4ecKas
He3asucUMocmy, 3enenas snepeemuxa, CBY-naepes, sxcmparxyus, corneunvle Oupudicadoiu.

Depmepik wapyausbliblkmaposl ipi camvln any HCoHe CayO0a-mapamy Hceniiepiniy OUKmamypacbiHaH
bocamyobl KAMMAMACHL3 eMemin ayblll WAPYablIblebl OHIMOEPIH Kalima oHoey2e HCana macii YCbIHbLIObL.
Aybin wapyauviiviebl WUKizameli mikeaell ecicmikme mepey oHO0ey0i KAMmMAamacwvl3 ememin xcylierepoiy
HycKanapvl Kapanovl. Mynoail dicytienep aybvinoazbl WASLIH JHCoHe Opma OusHec YWiH aumapiviKmat
apmulKWbLIbIKmap bepin Kana Koumail, 6CiMOIK WUKI3AmulH Katima e40ey0il KOJOAHbICMAZbL T02UCMUKATbIK
cxemanapvl Men macindepin naudanany Kezinoe OIpiCcoNa JiCOLAIbIN Kememin aca KYHObl me3 Yambvli
KOMNOHEHmMmMepOiy —CAKMANYblH KAMMAMACHL3 emyz2e MYMKIHOIK — Oepemini kepceminzen. Mynoati
KOMNnoHenmmepOi ycman any YVulin noaumepai euopozeivoepee Heeizoencen 0ony oicylienepimen
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AHCAOOLIKMANRAH — IKCIMPAKMOPIAP —Nepcnekmuganvl  exenoiei  kepcemineen. Iluxizammol  dicoiibimy
Jicone/Hemece OYIAHOBIPY MUKDOMOIKbIHObL CIYAENeHYOIH KOMe2IMeH Jicy3eze acblpbliadvl, OY1 6HOey
JCyLenepin bIKWaAM emyae MYMKIHOIK Oepedi. Jlananvly MUKpoOmonKbiHObl neumepoi d1eKmp Kyamvlmen
KaMmamacsylz emy Maceneci Kapacmulpvliyod, Oyl YuiiH Nepcnekmusansl Kypai-oHoey iCyuecin
MACLIMALOAUMbIH Jye KeMmelepine OpHAmbwLIAH KYH (QOMOINEKMPIK NaHeaboep eKeHoieli KOpcemiizeH.
Conoaii-ak, wuxizammol a10bIH-AAA JHCYY YWIH CY ALy Maceneci KapacmulPbLIbll JCAmulp, OHbl YHEMOL
natoalany apkblivl CYMeH dicaboblKkmayovl OHbl 6HOe€)Y Ke3iHOe WUKI3ammbvly O3iHeH OYIaHeaH JHCoHe
Oupudsxcabnvii Kypaumsld KOHObIPSbLIAP YCMan mypean cyobl NAuoaiany apkulibl YUblMOACMblpyed
OOAAMBIHObIELL KOPCEMINIEH.

Tyitinoi ce3oep: ayvin wapyaubliviebl OHOIPICI, WASLIH HCIHE Opma DU3HeC, IKOHOMUKATBIK MIYeaci30iK,
JHCACHLIL IHEP2eMUKA, MUKPOMOJIKbIHObL KbI30bIPY, IKCMPAKYUS, KYH OUpuicadivoepi.

A new approach to the processing of agricultural products is proposed, which ensures the liberation of
farms from the dictates of large purchasing and trade distribution networks. Variants of systems providing
deep processing of agricultural raw materials directly on the field are considered. It is shown that such systems
not only create significant preferences for small and medium-sized businesses in rural areas, but also ensure
the preservation of the most valuable volatile components that are irretrievably lost when using existing
logistics schemes and approaches to processing plant materials. It is shown that extractors equipped with
separation systems based on polymer hydrogels are promising for trapping such components. Heating and /
or evaporation of raw materials is carried out using microwave radiation, which makes processing systems
compact. The issue of providing field microwave ovens with electricity is considered, and it is shown that solar
photovoltaic panels installed on airships carrying a processing system are a promising means for this. The
issue of obtaining water for preliminary washing of raw materials is also considered, it is shown that, with its
economical consumption, water supply can be organized using water evaporated from the raw material itself
during its processing and captured by the installations that complete the airship.

Keywords: agricultural production, small and medium business, economic independence, green energy,
microwave heating, extraction, solar airships.

B Hacrosimee Bpems B Takux cTpaHax kak KaszaxcraH cymiecTByloT Oosiee 4eM cepbhe3HbIe
JUCTIPONIOPIIMM MEXY 3aKYMOYHBIMH LIEHAMU JJis pepMEPOB M LIEHAMU peanu3anuu pepMepcKoi
OPOAYKIMM Ha pbiHKe. MHaye roBops, mpoaykius ¢(epMepoB, KOTOpas 3a4acTylo SBIISETCS
cKoporopTsmencs (PpykTsl, HampuMmep), NeNaeT MX 3aJ0XKHUKAMU 3aKyHNOYHBIX OpraHH3alui,
KOTOpBbIE MOTYT JUKTOBaTh (pepMepaM CBOM yCJIOBUs. B pesynbrare ¢pepmepsl BEIHYX/I€HBI COBIBATH
MPOJYKIMIO MO0 3aHUKEHHOH 1I€HE, BCIIEJCTBUE YEro OHU JIMILIAIOTCA HE TOJBKO SKOHOMHYECKOTO
J10X0/1a, HO U MHOTHX I'Pa)IaHCKUX IPaB B CHJIy TOTO, YTO KPYIIHbIE TOPrOBbIE CETU JAUKTYIOT UM
cambl€ pPa3JINYHbIE YCIOBUSL.

CnenoBarenbHO, /Uil Takux cTpaH kak KazaxcraH, B TOM 4ucClie M C TOUKH 3pEHUS MPOOIEeMbI
CTaHOBJICHUS] TPAXKIAHCKOTO OOIIECTBa, SBISETCS OCTPO HEOOXOJWMBIM CO3JaHHE TEXHHUYECKUX
CpPEeACTB, KOTOPBIE MO3BOJIMIN OBl MEJIKOMY M CpeIHEMY OM3HECY, 3aHATHIM B arpONPOMBIILIEHHOM
CeKTOpe, HM30aBUThCSA OT JMKTaTa 3aKyMOYHBIX opraHu3auuii. OYeBHJIHO, YTO TaKOTO poja
TEXHUYECKHUE CPEICTBAa, B IEPBYIO OUEPEb, JOJKHBI OPUEHTHUPOBATHCA HA HENOCPEACTBEHHYIO
nepepadoTKy CeNbCKOXO03SHUCTBEHHON MPOIYKIIMU Ha MeCTe, TIO3BOJISISI IIEPEBECTU UX MPOAYKIHUIO B
PEXUM JOITOCPOYHOT'O XPAHEHUS.

[lapamiensHO 3TOT MOAXOJA TO3BOJIIET PELIMTh BOMPOC C JIOTUCTUKOM M CKIIAJICKUM
o0opynoBanueM. TUNMHYHON B JaHHOM OTHOILIEHUU SIBISIETCS MepepaboTKa TaKUX MPOJIYKTOB Kak
KIIyOHUKa ¥ TOMUJOpBL. M3BECTHO, YTO 3HAUMTENIbHAS YaCTh JAHHOM IJI0I00BOLIHON MPOTYKIMH B
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KOHEYHOM cyeTe rmepepadaThiBaeTcss B MHPOAYKTHl JUIMTEIBHOTO XpAaHEHHUs, TakKhe Kak
KOHIICHTPUPOBAHHBIA KIYOHMYHBI COK, TOMaTHas IacTa M T.Nl., 00beM KOTOPBIX CYIIECTBEHHO
MeHbIIe 00beMa UCXOnHOW MpoayKiuu. CyIIecTBOBaHUE BIIOJIHE ONPEICIEHHBIX JIOTHCTHYECKUX
LEMO0YEK, CBS3BIBAIONINX (hepMEpCKHe XO035ICTBa U nepepadaThIBAIONINE OPraHU3alKU, IPUBOANUT K
TOMY, YTO BO3HHMKAET LIETBIA Psii IpOoOJieM, CBSI3aHHBIX, HAIPUMEDP, C UCIIOJIB30BAHUEM CKJIAJICKUX
HOMENIEHUH.

CyecTBoBaHUE MPOMEKYTOUYHBIX JIOTHCTUYECKUX Y3JIOB MPUBOAMT, BO-TIEPBHIX, K TOMY, YTO
BO3HUKAIOT 3HAUUTEIbHBIE TIOTEPH MCXOJHOM MPOTYKIMH, a BO-BTOPBIX, K TOMY, UYTO 371eCb BHOBb
nposiBIsieTcst (PaKTOp IUKTATa KPYMHBIX 3aKYIOYHBIX M TOPTOBBIX CETEH, KOTOPBIE TaK MM WHAYEe
CBSI3aHBI C OPraHU3AIMSIMU, OKA3bIBAIOIIMMH JIOTHCTHYECKUE yeayru. CienoBaTeabHO, UMEET CMbICI
U C 3TOM TOYKH 3peHHs 00ecieunTh (hepMepCKre X035HUCTBA TEXHUUECKUMHU CPEJICTBAMH, KOTOPBIE
OBl obecreymiii TITyOOKYIO MepepadoTKy CeMbCKOXO3SIMCTBEHHON MPOAYKIIMH HETIOCPEICTBEHHO B
ToJe.

PaccmaTtpuBaemblii  BOpoc HMeEET, B TOM 4YHCIe, M BBIPAKEHHBIM acleKT, CBS3aHHBIN C
BBIIETICHUEM I[[EHHBIX BEIIECTB M3 PACTHTENHHOrO ChIphs. [loka3aTenbHBIM SIBISETCS MpPUMED,
CBSI3aHHBIN C MepepadOTKON TakoM IJI0JOOBOIIHOM MPOAYKIMHU Kak KiIyOHHKa, obnenuxa u 1.1. B
MPOLIECCE TPAHCIIOPTUPOBKU W XPAHEHUs JaHHAs MPOIYKIUS TepsieT MHOTHE LIEHHBIE CBOWCTBA
Tepss, B YAaCTHOCTH, 3HAUYMUTEIBHYIO 4YacTh Haubolsiee JIETKO JIETYYMX COEAMHEHUH, KOTOpBIE H
CO3/a0T 3amax CBeKuX (PppykToB. CienoBareabHo, IepepadoTKa CeNbCKOX03IMCTBEHHOM MTPOIYKIIUN
TAKOTO MPOGUIS HEMOCPEACTBEHHO Ha IMOJIE HE TOJBKO MO3BOJIUT PEIIUTH LENBbIA PsJ COIMAIBHO-
HKOHOMHYECKUX MPO0IEM, 0 KOTOPBIX TOBOPHIIOCH BBIIIE, HO TAK)KE M O0ECTICYUTH JONOTHUTEIBHbIC
npeepeHny C TOYKU 3PEHHs] YTHIIM3AINH LIEHHBIX KOMIIOHEHT, COJEPXKAIIUXCS B PACTUTEIHHOM
CBIpBE.

CrnenoBarenbHO, Ooniee yeM 00OCHOBaHA 3a/ia4ya Mo 00eCIeYeHHI0 MaJloro U CpeHero Ou3Heca,
3aHATOTO B arpONpPOMBIIUIEHHOM CEKTOpPE, BBICOKOTEXHOJIOTHMYHOM Malloil arpomnpoMbIILIEHHOM
TEXHUKOMW, K TOMY K€ OPUEHTHPOBAHHON Ha MAJIYIO 3€JICHYIO SHEPIeTUKY. /[eiCTBUTEIBEHO, MHOTHE
TPYAHOCTH arpoONpPOMEBIIIIEHHOT0 cekTopa PecrmyOmmkm KazaxcraH cBsi3aHBI CO CHaOKeHHEM
roproue-CMa304YHbIMH MaTepuaiaMu. HeoOXOoIWMOoCTh TpaTHTh 3HAUMTENFHBIE pPECypchl Ha
npHOOpEeTeHNEe TOPIOYEe-CMAa30UHBIX MAaTEepPHajioB JeNaloT (epMepoB 3aJI0)KHUKOM TOTUTMBHOTO
pBIHKA B HUUYTh HE MEHbILIEH CTENIEHH, YeM 3aJI0)KHUKOM 3aKYIMOUYHBIX OpraHU3aluil.

CrnenoBarenbHO, M3HAYaJIbHO HEOOXOIMMO OpPHUEHTHPOBATHCS HA TO, YTO BCE TEXHUYECKUE
CHCTEMBI, KOTOpbIe obecreyar riy0oKyro nepepaboTKy arpornpoMBIIUIEHHOTO ChIPbs B KOHEUYHBIH
MPOAYKT, TOJKHBI ObITH, B TOM YHCIIE, U SHEPrOHE3aBUCUMBIMHU (YTO BO3BpAIAeT K BOIPOCY O MaJIOH
3eneHoi sHepreTuke [ 1-3]). B koHeuyHOM cueTe, CTaHOBJIEHHE HHCTUTYTOB I'PaXkIaHCKOTO 00I1IecTBa
Ha Cele CBS3aHO C DKOHOMHYECKOW HE3aBHCUMOCTBIO (epMepoB, W 3Ta SKOHOMHYECKas
HE3aBUCHUMOCTh JIOJDKHA, B TIEPBYIO OdYepenb, 00ecreuynBaThCsi CBOOOJOW COBITA KOHEYHOM
MPOAYKINH, & TAK)KE MAKCHMAaIbHON HE3aBHCUMOCTBIO OT TIOCTABITUKOB SHEPTOHOCUTEIICH.

B uneane, pepmepckue Xo3siCTBa B COBPEMEHHBIX YCIOBHUSIX, OCOOCHHO B TaKHX CTpaHax Kak
KazaxcraH, 7075KHO OBITH MAKCUMAJIbHO HE3aBUCUMBIMU OT JIFOOBIX BHEITHUX MTOCTABIIUKOB, TOUHEE,
OT JIIOOBIX KPYITHBIX KOMITAaHUH.

Takast mocTaHOBKa BOIIpOCa, Ha TMEPBBIA B3IV, MOXKET IMOKA3aThCS HE BIIOJIHE aJeKBAaTHOM C
y4€TOM TOTro, 4TO (pepMepcKuM Xo3siiicTBaM JiIsi oOecrieueHHs] He3aBUCUMOCTH OT TOCTaBIIUKOB
OHEPrOHOCUTENIEH ® OT JWKTaTa 3aKylMOYHBIX CEeTed WpPUIETCS HWCIOJIh30BaTh HMEHHO
BBICOKOTEXHOJIOTHYHYIO TeXHUKY. OJHaKo 37ech TJIaBHBIM sBisieTcss (akrop BpemeHH. Ecmm
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bepmMepckoe XO3SHUCTBO MMEET BO3MOXHOCTH BBIOMpAaTh HEKWH MPOAYKT Ha pPHIHKE B TEUYCHUE
JOCTaTOYHO JJIUTEIBHOTO BPEMEHH, U OHO HE SBJIAETCA JUMUTHPOBAHHBIM TEMHU WM HHBIMU
CE30HHBIMHU (haKTOPaMH, TO TOTA OHO yXe CTAHOBUTCS ropaso 0oiiee CBOOOIHBIM.

I'maBHOE e, CHCTEeMBl MAaJIOM 3€JIeHOW SHEPreTMKH ¢ TEXHHKH, O00eCleunBaronye
HEMOCPEJCTBEHHYI0  IepepadOTKy HNPOAYKLIUH  arpolpOMBIIUICHHOIO  KOMIUIEKCA, MOTYT
9KCIUTYaTUPOBATHCS (PEPMEPCKUMHU XO3HCTBAMH JOCTATOYHO JUIUTEIBHOE BpEMsL.

B nanHoil pabore paccMarpuBarOTCS BO3MOKHBIE IYTH DPELICHUs 3aJaud MO 00eCHedeHUIo
JOTUCTUYECKOH M SKOHOMHUYECKOM HE3aBUCUMOCTH (PEpMEpPCKUX XO34HCTB Ha KOHKPETHBIX
puMepax.

PaccMoTpuM, KakMM HMEHHO 00pa3oM CHCTEMBI Malloi 3€JCHOH HSHEpreTMKH MOTYT OBITh
IIPUMEHEHBl B CEJIbCKOM Xo3siiicTBe. [loguepkHeM, 4TO B JAaHHOM OTHOIIEHUHU ONPEIEIISIOIIEe
3Ha4YeHHE UMeeT He (GOopMaNbHBIA KOA(PPHUIMEHT MOJE3HOTO JACHCTBHS YCTPOMCTB MaJIOi 3eseHOn
SHEPreTUKHU, U Jake He (popMajbHasi CTOUMOCTb 3JIEKTPO3HEPIUH, HO €€ NMPUBEIEHHAs: CTOUMOCTh
S, onpenensemas o Gopmyie

Sq = kSO

rae Sy — ICTUHHAS CTOUMOCTbD JICKTPOIHEPTUH, kK — KOA(PPHUITUEHT IepecueTa, MCHBIUH ¢IUHUIIBI.

JlanHbIi KO3(p(GUIMEHT B MPUEMIIEMOM IPHOIMIKEHUH MOXHO OIPEACIIUTh Yepe3 OTHOIICHHE
3aKyIMOYHOH II€HBbl HEMOCPEACTBEHHO y (hepMepa K POSHUYHOM, YTO MO3BOJIAET MCIOJB30BATh IS
orneHoK k < 0,3, mpuueM JaHHas OIICHKA SIBJISICTCS 3aBEIOMO 3aBbIICHHOW. MHaue roBops, mpu
CYIISCTBYIOIIUX MOKA3aTeNSIX (POTOIIECKTPHUSCKUX TMAHEIeH WX HCIIOJIb30BAHUE SIBIISICTCS BIIOJTHE
OINPABJAHHOM JUIsl PEIIEHUs] pacCMaTpPUBAEMOM 3a1a4H.

®opmyna (1) momauepkuBaeT, 4TO AaKe€ €CIM CTOMMOCTBH 3JIEKTPO’HEepruu ais Qepmepa mpu
KCIMOJIb30BAHUM CHUCTEM COJIHEYHOM HSHEPreTHKU SBJSETCS 3aBBIIICHHOW H3-3a OTHOCHUTEJIBHO
Huzkoro KIIJ[ comHeyHBIX (DOTOSIEKTPUUYSCKUX TaHEICH, MPEACTABICHHBIX Ha PBIHKE, TO HX
HCIOJIb30BaHNE BIIOJIHE MOXET CTaTh SKOHOMHUYECKH OMpPaBJaHHBIM OJaroaapss BO3MOKHOCTH
OCBOOOXKICHHS OT JTUKTATA 3aKYMOYHBIX CETEH.

[ToguepkHeM, YTO 3HAUUTENbHAS YacTh PAa0OT, MOCBIIICHHBIX MPOOJIEMaM 3€JICHON DYHEPTeTUKH,
TaK WM MHA4Y€ TOCTPOEHA Ha MIPUHITUIIAX, OTPAKAIOIINX UHTEPECH! KPYITHOTO OM3HECA, B YaCTHOCTH,
Ha cXemax, KOTOpble O0EeCrnedYrMBalOT BOBJICUYCHHUE COJHEYHBIX MaHENeH B pacrpenenuTeIbHbIe
ro0anpHbIe SHEProceTy U T.1. OHAKO MPHU OMPEAEeIEHHBIX YCIOBHUIX J1aXKe CPAaBHUTEIHHO HU3KUI
KIIJI u camMux COJHEYHBIX (DOTOIIEKTPUUECKUX TaHeNel, M YCTPOHCTB, KOTOpbIE OT HHUX
3aMUTHIBAIOTCS, MOTYT 00€CIEUUTh 3HAUUTEIbHBIE IKOHOMUYECKHE MpedepeHIInd, 0COOCHHO TOT/Ia,
Korja pedyb uaeT 00 OCBOOOXKAEHUHM KOHKPETHBIX CEKTOPOB SKOHOMHKHU OT JUKTaTa INI0OATbHBIX
nocTaBmMKOB [4]. Y uMeHHO 3TOT (hakTOp 3acTaBisieT HAYaTh PACCMOTPEHUE C MPOOIIEM, CBI3aHHBIX
C MaJIOH 3€JIEHOM DHEPIrEeTUKH.

Od4eBUIHO, YTO HMMEHHO (DOTODIEKTPUUECKHE TAaHETH SBISIIOTCS HaumOoJee MPUEeMIIEMbIM
WCTOYHHUKOM SHEPIUU U1 pPElICHHUs MOCTaBJICHHOW 3amaud. [Ipu 3TOM Takod HEJOCTAaTOK, Kak
3aBUCUMOCTbh UX T€HEpalHuH OT MOTOAHBIX YCIOBHUM, B JAHHOM CIIy4a€ aBTOMATUYECKH CHUMAETCS
MPAKTUYECKH TONHOCThIO. [Ipu HEOIarompuATHBIX MOTOAHBIX COOpP MHOTHUX pPa3HOBHIHOCTEH
CEJBbCKOXO35MCTBEHHBIX KYJIbTYp HE BeaeTrcsa. MHaue roBops, i OUEHOK MOYKHO HCXOJIUTh U3
MPENOCHUIKH, YTO COJHEUHbIE MaHeIu OYIyT HCIOIb30BATHCS MPpU KOIPPUIIHMEHTEe MHCOISINH JI0
0,7 ot cpeaHero AJist COMHEYHbIX AHEH [4].
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Crenyronuii KOJIMYECTBEHHBIN TIOKA3aTeNb, KOTOPbI HEOOX0AUMO PaCCMOTPETh, 3TO — IUIONIA/Ib
3aJICIICTBOBAHHBIX COJIHEYHBIX MMaHeliel. B OoNbIIMHCTBE cTareidl mo jgaHHOW mpobieme [5, 6]
CTaBMJICSI BOIIPOC O MPUBEACHUH HANIPSKEHUS, BEIpabaThiBaeMOro (DOTOAIEKTPHUECKUMH TaHEISIMU
K CTaHJapTaM, IPUHATBIM I KPYIHBIX PAacHpenesuTeNIbHbIX ceTeil. B Hacrosimeil pabore Tak
BOIPOC HE CTOMT; Mpeanojaraercs, 4ro (OTORIEKTpUUYECKHE IaHenu OyayT obOecnednBaTh
COOTBETCTBYIOLIME CPABHUTEIBHO HEOOJIBILINE YCTAHOBKH I10 IEpepabOTKe CEIbCKOXO035IiCTBEHHOTO
ChIPbsl B CYry0O aBTOHOMHOM pexume. CrenoBaTeiabHO, BO3HMKAET BO3MOKHOCTh PACCUUTATh
MOIHOCTb, FEHEPUPYEMYIO STUMH MAHEIIMU UCXOs U3 00beMa IepepadaTbIBAEMOI0O ChIPbS.

CopepxaHue BOJbI B OCHOBHBIX CEJIbCKOXO3SIMICTBEHHBIX KYJbTYpax COCTaBIISIET BEJINYHHY,
npessimaromyio 80-90%. CnenoBaTenbHO, Kakue OBl HE HCITOJIb30BATUCH MEXAHU3MBI TEPMUYECKON
nepepadOTKU CHIPBS, SHEPro3aTpaTbl MOTYT ObITh OIICHEHBI, UCXO/ U3 00beMa HCXOTHOTO CHIPhS B
nepecyeTe Ha KOJIMYECTBO COJIeprKalleiicsl B HeM BoJibl. bosee Toro, B mepBoM MpuOIHKEHUN MOKHO
cuutarb, 4to cbipbe Ha 100 % cocrout u3 Boabl. OTCIOAa BBITEKAaET BO3MOXKHOCTb IS
HEMNOCPEJCTBEHHON OLIEHKH HEOOXOAMMBIX SHEpro3arpar Ha obecrieueHue 0HOro pabodyero mecra
CEeNbX03AUCTBEHHOTO pabOTHHMKA, MCXOJAd U3 TaKMX BEJIWYMH Kak yJelbHas TeIjora
apooOpazoBaHMsL.

Ilon ogHuM pabouuM MECTOM CelIbXO3pabOTHHMKA 3/1eCh M Jajiee MOHMMAETCSl TEXHHYECKOe
OCHAIlEHWEe AaBTOHOMHOTO OIEpaTropa, KOTOPBIH OOECleYrBaeT HEMOCPEICTBEHHO CcOOp
PacTUTEIBLHOTO ChIPbsl, €M0 HAaIlpaBJICHUE B MPUEMHUK IepepadaThIBAIOLIETO YCTPONUCTBA, a TAKXKE
COMYTCTBYIOIINE Omepanuu (MOMBIBKA MPU HEOOXOIUMOCTH U T.1.). OgHO pabodee MecTo 3a1aér
KOJIMYECTBO CHIPhS, KOTOPOE MOKET IMOCTYIATh B MPUEMHUK B 4ac. IHBIMH CJI0BaMU, IPUBEICHHBIC
BBIILIE PACCYKACHUS [TO3BOJISAIOT MOIYYUTh HCUEPIIBIBAIOLIYIO HH(DOPMALIMIO HEOOXOAUMYIO ISl TOT'O
4TOOBI paccuuTaTh pa3Mepbl COJIHEYHBIX (DOTORIEKTPUUYECKUX IaHesel, 00ecreuynBaroux OJHO
pabouee MeCTO IO U3BECTHBIM TEIIOBBIM XapaKTEPUCTUKAM.

IIpoBeeHHBI Ha OCHOBE NEPEUUCIICHHBIX BBIIIE COOOPaXXEHUH pacyeT MOKa3bIBaeT, YTO MpHU
OTIpe/IeNICHHBIX YCIOBUAX MOIIHOCTU B 1,5 kB1™u nocratouno nns obecneueHuss ogHoro paboyero
MecTa. Takas MOIIHOCTh MOKET ObITh IOCTUTHYTA IIPU UCIIOJIb30BAaHUU COJTHEYHOM MaHeIN NopsKa
7,5 M2 Tlpu pacueTax MCIHOTB30BAINCh KOHKPETHBIE 3HAYEHHS JUIS THOKMX M MAKCHMAIBHO
O0JIErYeHHBIX COJHEYHBIX IMaHelNel, UMeroIuXcs B oTkpbiToi nponaxe (https://clck.ru/RpMST).
KonkperHo peub wuaer o THOKHX (OTOIIEKTPUUYECKUX TAHEISIX KHUTAHCKOro IpOU3BOACTBA
(marmpumep, mpousBoautens Dongguan Sunlight Solar Energy Co., Ltd.). CoBokymnHbIif Bec JaHHBIX
MIAHEJIEH COCTaBIIAET MEHEE 9 K.

OTcrosla BBITEKaeT HEOXKUJAHHAs, HO BIIOJHE peajbHas BO3MOXKHOCTb pEIICHUs Bompoca o0
aBTOHOMHOM NUTaHUM A paboyero Mecra cOOpIIMKA CEIbCKOXO3SHCTBEHHOTO CBHIPbS 3a CYET
HCIOJIb30BAaHUS COJTHEUHBIX TUPHUKAOIIEH.

YMeCTHO MOAYEPKHYTh, UTO B MOCIEIHEE BpEMs BOIIPOC 00 MCIOIB30BAaHUU JUPUIKAOIICH BHOBD
MPUOOpPETAET aKTYalbHOCTh, BIJIOTH J0 BO3MOXHOCTU BOeHHOTO npumeHeHus [7-10]. Tonbko Ha
MIEPBBIN B3MJISLT MOXKET MTOKA3aThCs, YTO JIETATENbHBIE allllapaThl Jerye BO3yXa OKOHYATEIbHO YIIUIH
B mpouuioe. B cBA3M ¢ 000OCTpEeHHEM HKOJIOTMYECKUX MPOOJIEM HCIOIb30BaHUE TaKOro poja
anmapaTtoB INpPHOOpETaeT akKTyalbHOCTb, TJAaBHBIM 00pa3oM, 3TO OTHOCHTCA K COJHEYHBIM
IUPMKA0IAM  (IupnkaOiIsM Ha CONHEYHOM Tsre). Pa3zorpeB Bo3gyxa BHYTPH O0OOJIOUKH,
o0ecreynBaOmMil BOSHUKHOBEHHE apXUMEIOBOM CHJIBI, CO3MAETCS COJHEYHBIM M3IIyYEHHEM.
Cy1ecTBYIOT Tak)Ke pa3HOBUIHOCTHU TUpPHKa0IIeH, Uil KOTOPBIX MTOAbEMHAs CUjla CO3/1aeTCs 3a CUET
HarHeTaHus mnapa B 000704Ky. Bo MHOrux ciydasx HMEHHO TaKW€ CHCTEMbI SIBISIOTCS
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IIPEANIOYTUTENBHBIMY, TaK Kak MOJEKYJspHas Macca BOABI COCTaBiIsSeT 18 NpOTHUB cCpenHel
MOJICKYJISIPHOM Macchl BO3yXa OKOJIO 29, T.e. Ipu TaKOM HAIOJIHEHUH TUpuxkalib Oyner obiaanaTh
3HAYUTEJIbHON MOABEMHON CHJIOW Jake IpU PaBEHCTBE TEMIIEpPATyp ra3a BHYTPH OOOJOUYKHU U
OKpY>KaroIlEH Cpeibl.

bosiee TOro, MCHonb30BaHUE CONHEYHBIX WIM MApOBBIX AMUPIOKAOaed (Miau aupukadieil Ha
KOMOMHUPOBAaHHON Tsre) HNpUoOpeTaeT akTyalbHOCTb TaKXKe M C TOYKH 3peHHsl oOecredeHus
KOM(OPTHOCTH AJis cOopIiuuka. M uMeHHOo, cO0p ChIpbsi, B 0COOEHHOCTH Ha NMPEANPUATUAX MAJIOTO U
CPEAHEro arpolpoMBILIUIEHHOI0 OM3HECa, OCYLIECTBIsAETCS BpyuHyto. bosiee Toro, onpeneneHHble
CEeNTbCKOXO035IICTBEHHBIE KYIBTYphl, TaKMe Kak KIyOHUKa, TpeOyeT pydHOro cOopa ChIpbs BHE
3aBHCUMOCTH OT MaciiTaboB Mpou3BoACTBa. C y4eTOM IMOTOAHBIX YCIOBHUM, B KOTOPBIX OOBIYHO
OCYILIECTBISICTCS COOP CHIPhS, paOOTHUKAM HPUXOAMTCS TPYAUTCS MOJ BO3IEHCTBHEM MPSIMbIX
COJIHEYHBIX JIy4eH.

CrenoBarenbHO, 3alIUTa OT COJHEUHBIX JIydel, KOTopas MapajieIbHO 00eCeunBaeT BbIPaOOTKY
COJIHEYHOM SHEpruM, SIBJISETCS aKTyaJlbHOH, B TOM 4YHCIE WU C TOYKH 3pPEHHs] HOBBIILICHUS
KoM$popTHOCTH pabodero Mecra. Ha naHHOM OCHOBE MOMKHO MpPeUIOKHUTh KOMOMHHPOBAHHYIO
cUcTeMy, B KOTOpoH OyAeT HCHOJb30BaThCs AMPHKAOIb Ha COJIHEYHO-IApPOBOM  THTE,
YKOMIUJIEKTOBAaHHBI  COJTHEUHBIMH  (DOTOJIEKTPUUYECKUMM  MAHEISIMHM,  00eCHeunBaIOLIMMU
MOJTyYeHHUE DJIEKTPUYECKON HHEPTMU W MapajulebHO 00ECleurBaIONIMM (YHKIUIO 3aIIUTHI
cOOpIIMKa OT MPSIMBIX COTHEYHBIX Jiyuel (pucyHok 1). [ToguepkuBaem, 4To TepMudeckas oopadboTka
CEJIbCKOXO3SMICTBEHHOW MPOAYKLIUU HENOCPEICTBEHHO Ha MECTE IIpearoyiaraeT IoJy4yeHue
J0CTaTOYHO OonbImuX 00BeMOB mapa (mopsaka 50% WMCXOAHOTO 00beMa C Y4eTOM IMOTEeph H
00pa3yIoIMXCsl OTXOAOB). ODTOT Map MOXKET ObITh MCIOJIB30BaH [yl HANOJIHEHUS OO0OJOYKU
IUpHKadJis, a BoAa, 00pa3yrolascs Mocjae ero KOHAEHCAlUy — JUIsl IPeABapUTEIbHONU ITOMBIBKU
CBIPbSL.

He wuckimroyeHo, 4yTO npu JajgbHEWIIEM pa3BUTHM TakKOro pojJa CUCTEM IEpeIBUKHbIE
SHEPTeTUYECKHE YCTAaHOBKH, KOMIUICKTYyIOIIME pabodyee MecTo, OyaeT JOTHYHO CHA0XaTh
BEHTWISITOPAMH W HHBIMH YCTPOWCTBAMH, TNPU3BAHHBIMU U Jajie€ MOBBICUTH KOM(OPTHOCTh
pabouero Mecra.

4

1 — npuemoniepepabaTbIBaroIIas CUCTEMa, 2 — GUKCATOP, BKIIOYAIOMINNA B C€0sT IMTUHBI
TOKOTIOJIBO/IA, 3 — HECYIIHA TUPHKAOIb, 4 — COMHEUHBIC (DOTOINEKTPUUECKUE TTAaHETH

Pucynok 1 — Ilpuniun opranuzanuy pabodero Mecra ceiabXxo3padoTHUKA MPU YOOPKE ypoKasi:
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®akTopoM, JTUMHUTHPYIOIIMM BO3MOKHOCTH MCIOJIB30BAHUS AMPHIKAOIEH, SBIAETCS CKOPOCTh
nepepaboTKU ChIpbs. UeM BBIIIE 3TOT IMOKA3aTeNb, TEM MEHBIINHI BeC TOHKEH HECTH ITUPUKAOIIo B
KaXIbI JaHHBIH MOMEHT BpeMeHH. Mcxoas M3 3TOro, MOXKHO 3aKJIIOYHTh, YTO ONTHMAJIbHBIM
ABISICTCA TEepMUYecKas 00paboTKa pPaCTHUTEIBHOTO ChIpbs mpu mnomou CBY-momns, koTtopoe
¢dopmupyeTcss TeHepaTopamM, OOJaJaloIIMMU CPaBHUTENBHO HeOOnbIIMM BecoM. Heckonbpko
yInpolasi, pedb UaeT 00 MCI0JIb30BaHUH MOPTAaTUBHBIX MUKPOBOJIHOBBIX ME€YEH, 3alIUTHIBAEMBIX OT
COJIHEYHBIX IaHeJIel M TPaHCIOPTUPYEMBIX IPU MoMoIuu Auprmxabdis. IloguepkHeM, 4To MeTO.IbI
HKCTPAKLUU IIEHHBIX KOMIIOHEHT M3 PAaCTUTEIbHOIO cCbipbd Ipu nomomu CBY-nznydenus B
nocjenHee BpeMs TaKKe Pa3BHBAIOTCS JIOCTaTOYHO AKTHBHO, HAIPUMEp, M3BECTHBI PaOOTHI 1O
IIPUMEHEHUIO MMKPOBOJIHOBOTO M3iIydeHMss B BuHozenuu [11-16]. B HacTosmee Bpems
YCTQHOBJICHO, YTO JaHHBIE METOJbl CaMbIM CHOCOOHBI TOBBICUTH 3((eKTUBHOCTH mpolecca
9KCTPAKLUH CYIIECTBEHHBIM 00pa3oM.

Takoii mogxon no3posser Takxke obecreuuTbh 3(P(HEKTUBHOE OTIECIIEHUE Haubosee JIETyUuX MU
HauOoyiee LEHHBIX KOMIIOHEHTOB, KOTOpbIE O€3BO3BPATHO TEPAIOTCS IpH MepepadoTKe I0
CYIIECTBYIOILUM JIOTUCTUYECKUM cXxeMaM. DToT Bonpoc it Pecriy6nuku Kazaxcran npeacrasiser
BBIPQ)XEHHBI MHTEpEC, IJIaBHBIM 00pa3oM, ¢ TOYKM 3pPEHUs UMIIOPTO3aMelIeHUs Mnap(romMepHOi
HPOAYKIIH.

VYuopomas, B Kazaxcrane He nuMeeTcs IUlaHTalui po3, 0OECHEeUnBaOIIUX OIYyYEHHUE PO30BOTO
Macia, HE MMEEeTCsl IUIaHTalui JIaBaH[bl, KaK 3TO MMEET MECTO, CKaxkeM, Bo ®panuuu. OaHako
MHOTHE (hepMepsl 1O MCTOPUYECKHM IPHYMHAM OPUEHTHPOBAaHBI HA TPOU3BOJICTBO KITYOHUKH,
00JIETTUXH M MHOTUX JAPYTHX CEITbCKOXO03SMCTBEHHBIX KYIBTYpP, KOTOPBIE B COCTOSIHIH BBICTAaBUTH Ha
PBIHOK JIOTIOJIHUTEIILHOE apOMaTHUECKOE ChIphe 0e3 yiiepoa /il KOHEYHOI'O IMPOIyKTa.

B coBpeMeHHBIX yCIOBHSAX BeChbMa BakHa Mpo0iieMa UMIOPTO3aMEeIleHHs U, B TOXKE BpeMs, Bce
apOMAaTUYeCKHUEe KOMIIOHEHTBI, IIPOU3BOMMBIE IPOMBIIIJICHHBIM ChIPHEM, SIBISIOTCS UMIIOPTHBIMU,
U HET BO3MOKHOCTH CO3/1aThb COOCTBEHHBIE IJIAHTALlMH JIaBaHbl MM PO3 (BO BCAKOM Cllyyae Ha
YpOBHE MpEANpUATUN MaJoro MW CpPeAHEro arponpoMblluleHHOTro OusHeca). Iloaromy Haunbonee
MPUEMJIEMBII MTyTh COCTOUT B TOM, YTOOBI M3BJIEKATh IIEHHBIE KOMIIOHEHTHI U3 CHIPBS, KOTOPOE
HCIOJIb3YETCs B MUIIEBBIX LensX. [Ipu 3ToM BakKHO 00€CIeUnTh OTCYTCTBHE MTOTEPD C TOUKHU 3PEHUS
BKYCOBBIX KQueCTB W JPYTUX TOJE3HBIX KOMIIOHEHTOB MpOIyKTa. VHBIMU cJIOBaMH, pedb HAET
MMEHHO 00 yJaBJIMBaHUH T€X KOMIIOHEHTOB, KOTOPbIE OKa3bIBAIOTCS 0€3BO3BPATHO MOTEPSIHHBIMU, U
KOTOPbIE MOTYT OBITh HUCIIOJIb30BaHbI B Map(PIOMEPHBIX U KOCMETHYECKUX LENSX.

HauOosnee HarnsaAHO 3TOT BONPOC MPOSIBIISAETCS HAa IPUMEpPe KOMIIOHEHT i putodaés. dutovyan
B HacTosuIee BpeMs B KazaxcTaHe mosib3yeTcsi MOBBIICHHOM MOMYSPHOCTHIO B CBSI3U C BHEJPEHUEM
HOPM 3JI0pOBOTO oOpasa >kM3HH. BmecTe ¢ TeM gake Mo TaKUM KOMIIOHEHTaM Kak MsTa, KOTopas
XOpOIIO TPOMU3PACTAET B KIMMAaTHUYEeCKUX YycioBusx Kazaxcrana, HaOm0maeTcss yCTOWMYMBBINA
umnopt. Ilpu 3TOM UMIOPTHEIA TPOAYKT, JaKe BBHITTOJHEHHBIN W3 MSTHI, CTOUT OYEHb JOPOTO, 10
HECKOJIbKUX ThICSIY M Jaxke Oosee TeHre 3a KuijorpamMm. OdYeBHAHO, YTO INpU OOECHeYEHHH
aJIeKBaTHOW JIOTUCTHKH TPOHM3BOJICTBO TAKHX KOMIIOHEHT OyneT HeOOBYaifHO BBITOJHBIM JIJIS
Ka3aXCTaHCKUX (hepMEepoB, €CIIM OHU CYMEIOT HalTH JOPOry HEMOCPeICTBEHHO K mpuiaBky. bomiee
TOro npu o0paboTke (PUTOKOMIIOHEHT, HCIIOJIb3YEMbIX B COBPEMEHHBIX YasiX, OCHOBHBIM METOJIOM
KOHCEpBAIIMHU SBJISIETCS CYILIKA C MOCJIEAYIOUIMM J00aBIeHHEM B TOT WM HHOW POAYKT, HApuMep,
3€JICHBIN Yail.

O4eBHIHO, YTO B 3TOM Ipolecce Oe3BO3BPATHO TEPSETCS 3aMETHOE KOJIMYECTBO LIEHHBIX
KOMITOHEHT, KOTOPbIE€ MOTJIM HUCIIOJIb30BAThCA B TOM 4HCIie U B napdromMepHbIX 1ensx. bonee Toro,
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MPOU3BOJICTBO MPOCTEUIINX Pa3HOBUIHOCTEH Map(IOMEPHBIX M3AETHH MOXKET OBITh HaJaKEHO B
KaszaxcraHe cpaBHUTEIBHO NMPOCTHIMH CPENCTBAMHU, B TOM UHCIIE HAa YPOBHE MaJIOTO U CPEIHETO
6usneca. KonkpetrHo peusb uger o0 apomMaThu3aTopax, KOTOPbIE CaMbIM aKTUBHBIM 00pa3oM ceivac
IIPOJBUTAOTCS. HA PHIHOK. CTOMMOCTDH HAIIOJIHEHUS Ul OJJHOW apoMajlaMIlbl B HACTOAIIEE BPEMS
TaK)Ke JIOCTUTaeT HECKOJIbKUX ThICSY U OoJiee Tenre. [Ipu 3ToM HocHuTe b apOMaKOMITIOHEHTHI MOXKET
OBITh pa3nMYHbIM. B cyiiHocTH, Heo0A3aTeNbHO OCYIIECTBIATE U1l 3TOM IIeNI TIyOOKYI0 OYHCTKY
CBIPBS, JOCTATOYHO CJeJaTh €€ 0e30MacHOM € TOUKHM 3pEHHs IKCIUTyaTalluu AJisi 3J0POBbSl U
BBIJICJISIFOLIEH TOJBKO HEHHYI0 KOMIIOHEHTY. TeM caMbIM TaHHBIA BOIIPOC SBIISIETCS AKTYAJIbHBIM U C
3TOM TOUKM 3peHus. [Ipu nepepaboTke HEMOCPEACTBEHHO B I10JI€ TAKWE KOMIIOHEHTHI KaK MsITa MOT'YT
OJHOBPEMEHHO J/aBaTh U MPOAYKT B BUJIE J00aBOK B (UTOYAHM, W MPOIYKT, OOECIICUMBAIOLIHI
apoMaTU3alHUIO )KUJIBIX TOMEILICHH.

Bompoc o pa3aenenuu ra3oBoii ¢a3bl, 00pa3yromeics Mpu CKOPOCTHOM HATrPEBE PaCTUTEIBHOTO
CBIPbsl, UMEET €IlEe OJUH aCMeKT. JIeiCTBUTENBHO €CIU ChIPhE HATPEBAETCS B CKOPOCTHOM PEXHUME,
TO B pe3ylbTaTe OJKCTParupoBaHUS OOpa3yeTcss TOCTAaTOYHO CIOXHAs CMeCh, B KOTOPOM
3HAYUTENIbHAs YacTh MPUXOAMUTCS HEMOCPEACTBEHHO Ha BOAY. TpagullMOHHO IJs oOecreueHus
OKCTPAKIMU UMEHHO S(UPHBIX Macell HCIOJIb3YeTCsl BIIOJIHE OMpPENeJCHHBIH TeMIepaTypHBIM
pexxuM. OHAKO TaKON MOAXOJ SIBJISAETCS HENPUEMIIEMBIM C TOYKH 3pEHHsI pabOThl yCTpPOWCTBa
HETIOCPEJICTBEHHO B TIOJIEBBIX YCIOBHAX. JI€HCTBUTENBHO 3/1€Ch JTUMHTHUPYIOMIMM (HaKTOPOM
SBJIETCS CKOPOCTh 0OPAaOOTKU CBIPbS: €CIHM 3Ta CKOPOCTH SIBJISETCS OCTATOYHO BBICOKOM, TOrAa
KOJIMYECTBO CHIPhsI, HAXOAIIET0ocs B 00pabaThIBAIONICH cHCTEME B JIAHHBIN KOHKPETHBI MOMECHT,
MOXET OBITh CYIIECTBEHHO CHIKEHHBIM. VIMEHHO mO3TOMYy BCTaeT Bompoc 00 3ddexkTnBHOM
pa3esieHny Ta3000pa3HbIX MPOIYKTOB YK€ OTXOIALINX U3 00pabaThIBAEMOr0 ChIPbs IPU Harpese.

O6mas cxema, koTopas Oblia pa3paboTaHa Ha OCHOBE BBICKa3aHHBIX COOOpaKEHHH, MpeIcTaBlIeHa
Ha pucyHKe 2. Cxema coiepkut 0a30BYIO KaMepy, B KOTOPOH pacmoiaraloTcs, peHa3HaueHHas Ui
Harpena celbckoxo3siicTBeHHOU mpoaykuuu (1), ucrounnk CBY-u3nydenus, KOTOPbIA MOKET ObITh
coOpaH Ha 0a3e MarHeTpoHa CTaHAAPTHOIO THWIIA, HCIIOJIB3YEMOr0 B HACTOSIEE BpeMs B
MUKpPOBOJIHOBBIX meuax (2). [lomuepkHem, 4yTO COBpEMEHHbIE MUKPOBOJHOBBIE €YU MO O0BEMY
BIIOJIHE OTBEYAIOT MOCTaBJIEHHON 3asade. CienoBaTebHO, BOSHUKAET BO3MOKHOCTh MCIOJIb30BATh
HauOosiee pacnpocTpaHEHHBIN U ynoOHbIH ucTouHMK CBY-M31ydeHus, TO €CTh MPOMBIIIJIEHHO
BBIIIYCKaEMbI MarHeTpoH. Kak M mpu cxeme THUIIOBOM MHMKPOBOJIHOBOM neun ucrouHuk CBU-
U3Iy4YeHus: mojakmouaercs Kk kamepe (1) uepe3 BomHoBOA (3). BHyTpu kamepsl pacnosaraercs
00pabaTbIBaeMbIil CENbCKOXO3AUCTBEHHBIM MPOAYKT (4), KOTOPbI HarpeBaeTcs C IOBBILICHHOM
CKOPOCTBIO 10 IpPUEMIIEMOM Temmeparypbl. IluTaHue BceX y3/10B CHCTEMBI B COOTBETCTBUU CO
CKa3aHHBIM  BBIIIIE  OCYIIECTBIAECTCS OT COJHEYHOW (PoTodNeKTpuueckoil manenu  (5),
PacnosoKeHHOW, HalpUMep, Ha COJTHEUHOM JIUpHKalIIe.

OTBOJ LICHHOM KOMITOHEHTHI, a TaK)K€ JIOOBIX APYTuX ra3odasHbIX MPOIYKTOB, 00Pa3yIOIIUXCS
IIpU HarpeBe, OCYLIECTBIsIeTCA Mo KaHaiy (6). KaHan nonosHuTEeNbHO CHAOXaeTcsl MOKPBITUEM,
BBITIOJTHEHHBIM M3 MaTepHalia, akTUBHO COPOMPYIOLIEro BOAY U3 Ta30BOM (asbl, HaIpUMeEp, U3
JUCIIEPCUH YacTull rugporests. IIpu aTom cyiiecTByeT BO3MOKHOCTD 3a1€HCTBOBATh YACTHULIbI IelIs
B KayecTBE MHUKpOHAcOca, 00eCIeunBaIOLIero HEMPEPBIBHBIA OTBOJ COpOMPYEMOro MpOoJyKTa IMpu
nomornu 6;10ka (8).

PerynupoBanue B3auMoJIeiicTBHs Ta30BOM (a3bl C TUAPOTEIEM 3/1€Ch TAKXKE OCYILECTBIISCTCS IPU
nomormn CBY-m3nydenus, orBoaumoro w3 0a30Boil kamepwl. MHade roBopsi, mpeiaraeMas
KOHCTpykuusa CBY-kamepsl OTIMYAeTCs OT KOHCTPYKIMM CTaHAAPTHOM MHKPOBOJIHOBOM IE€YH
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rJIaBHBIM 00pa3oM TeM, uto B Heit CBU-sHeprus pacnpenensercs Ha ABa OTACICHHsI, XOTs TeHepalus
AAHHOTO H3JIYUCHUSA OCYHICCTBIISICTCA OOAHHMM MU TCM KC MArHCTPOHOM. KOHI[GHC&LII/IH MMOJIC3HOM
KOMITOHEHTHI M €€ cOop ocymiectBisiercs B Oioke (9). [lepepacnpenenenune CBY-3HEprun Mexmy
0a30BOif Kamepoll M KaMepol cemapamuu Tra3oBOH (a3bl OCYIIECTBIACTCS NpPU ITOMOIIU
aTTeHoatopHoro oaneMeHta (10), KoTopblii obOecrieyMBaeT HaIPaBICHHE BBICOKOYACTOTHBIX
Koje0aHuu B 3a/laHHOM pexxume B kaHau (6). TeM cambiM BO3HHKAaeT BO3MOXKHOCTb OOECHEYUTH
CKOPOCTHYIO 00pa0OTKy MPOAYKTa MpU MapaieIbHOM cOOpe BBIICICHHBIX IIECHHBIX KOMIIOHEHT U3
OTXOJAIIMX Ta30BOM (hazbl.

Haubonee npuemiiemMoii Takasi KOHCTPYKLUS OUYEBUIHO SIBJISETCS P 00pabOTKE PaCTUTEIHLHOTO
ChIpbSl, MNPEJHA3HAYEHHOI'O JJIi HCIHOJB30BaHUA B LEISIX apoMaTu3allMu. 3]ech BIjara,
ucrapsoascs U3 0a30BOro ChIpbs, 3aTeM pazzeiisercs npu nomoury kaHana (6). IloguepkuBaem
€lle pa3, YTO TEXHUYECKas pealn3anus JaHHOW KOHCTPYKIIMHU SIBJISICTCS CPAaBHUTEIILHO IIPOCTOM Tak
Kak OHa peanu3yercs (akThuuecku Ha 0a3e cTaHAapTHOW MUKPOBOJIHOBOM MEUYHU C TEM OTIUYUEM YTO
BO3HUKAET JOMOJHUTEIBHBIA KaHaj JJs OTBOAA SHEPruu, KOTopas COOCTBEHHO M 00OecreduBaeT
cernapanuio ra3oBou (asbl.

Pabora 61oka, 06ecreurBaroIero cenapalno ra3oBoil a3bl, OCHOBBIBAETCS Ha TOM (akKTe, YyTo
MHUKpPOBOJTHOBOE H3JIy4eHHE IO CBOEH (Qu3MYecKoil mpupojie He OTJIMYAeTCd OT HU3Iy4eHUs
OIITHYECKOI'0O auaria3oHa, OHH OIIMCBIBAIOTCI OJAHMMH M TEMH IKC Q)yHHaMeHTaJH)HI)IMI/I
3aKOHOMCPHOCTSMMU. B YaCTHOCTHU, IPUHIHAIT I[GflCTBI/I?I JaHHOI'O 010Ka HCIIOJIB3YCT AABJICHUC ITIOJIHOT'O
BHYTPEHHEI0 OTpPa)XXCHHs, KOTOPOE B HACTOSIEE BpeMs HIMPOKO HCIOJIb3YETCSI B BOJIOKOHHO-
OIITUYCCKUX JIMHUAX CBA3U. KOHerTHO PeYb UACT O TOM, YTO U3JIIYUCHH:, pACIIPOCTPAHAIOIIUCCA B
ONTHUYECKH OoJiee IMIOTHOM cpeie, OTpa)karoTcsl OT TpaHUIlbl pa3fena cpel. MHbIMU clioBamu,
BO3HUKAET BO3MOXKHOCTH CEJICKTMBHO HArpeBaTh ONpEAENICHHbIE YYacCTKU Cpellbl U 3a CYET ITOrO
PEryJIHUPOBATh MPOLIECCHl COPOIIMU KOMIIOHEHT, HAXOIAIIUXCS B ra30Boi (ase.

B nannoM ciydae aHaJor BOJTHOBOAA MOKET OBITh BBIIIOJIHEH U3 JIFOOOT0 MaTepuala JIUIb Obl OH
YIOBJIETBOPSUT YCJIOBHUIO TOJHOIO BHYTPEHHEro oTpakeHus. C TOUKHM 3pEHMs] MCIOJb30BaHUS B
CHUCTEMax, 00ECIeUNBaIOIINX CEJIEKTUBHYIO COPOLIMIO KOMIIOHEHT B T'a30BOH (ha3e, 04eBUIHO, YTO
MNEPCICKTUBHBIM MAaTCPUATIOM SABJIACTCA HOJ'IPIMGpHBIfI TUApPOreiib, a TOYHEC JUCIICPCHUA TTOJTUMCPHBIX
TUAPOTEIIEH.

Pucynok 2 — @yHKIIMOHaNbHAsA cxeMa 0a30BOM MOJU(HUKAIIMK HKCTPAKTOpPa HA OCHOBE
CBY-u3nydyeHus ¥ MOJIMMEPHBIX THAPOTeEe
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B nanHOM citydae aHaJIOT BOTHOBOA MOKET OBITh BBIIIOJIHEH U3 JIFOOOT0 MaTepuaa JIHIlb Obl OH
YIOBJIETBOPSUT YCIOBHUIO IMOJIHOTO BHYTPEHHEro orpaxkeHus. C TOUYKU 3pEHHUS HCIOIb30BAHUS B
crcTeMax, 00ecIeYnBaONINX CENIEKTUBHYIO COPOLIMI0O KOMIIOHEHT B Ta30BOM (pase, oueBHIHO, UTO
MEPCIIEKTUBHBIM MAaTEPUAIIOM SIBJISICTCS TIOJTUMEPHBIN THAPOTENb, a TOYHEE TUCTIEPCHS TTOTUMEPHBIX
TUIPOTEIICH.

JlecTBUTENBHO, [UIsI TOrO YTOOBI MPHAATh MPOU3BOJIBHYIO (OpPMY H3ACIUI0O U3 THUAPOTEs,
ynoOHee BCEro HCIOJIb30BaTh AMCIIEPTUPOBAHHBIE YAaCTULBI, KOTOPBIC SBIAIOTCS JOCTATOYHO
AACTUYHBIMU U MPU OOJBUINX CTENEHSAX HAOyXaHHUsS UMHU MOKHO 3aIllOJIHUTH JIF000M 00BbeM J1H000i
dopmel. [Ipu 5TOM 00beM MOXKET 3a7aBaThCs (HOPMOOOPA3YIOIIUMHU SIEMEHTAMHU C POHUIIAEMBIMU
CeTyaTbIMU CTeHKamMH. MIMEHHO Takasi KOHCTPYKIHS U TMpeajaraercs JUis oOecredeHus mpoiecca
CENIEKTUBHON COPOINH.

YcTpoiicTBO (pUCYHOK 3) BKITIOYAET B CE0sI CISAYIONIUE IIEMEHTHI:

— KaHaJl, OOpa30BaHHBI CTEHKAMM, BBINOJIHEHHBIMH W3 JUCHEPTrHPOBAHHOTO MOJIUMEPHOIO
rugporess (1);

— Hapy>KHBIE CTEHKU (2), ciyKalue Ijs NpUAaHus MEXaHHYeCKON MPOYHOCTU, KOTOPbIE MOTYT
BBITIOJTHATHCS U3 JII0OOTr0 MaTepuana, B TOM YHCIie U U3 CTeKIIa;

— CEeTKY, 00eCIIEUHBAIOIIYIO YKPAaHHUPOBAHUE CBEPXBBICOKOYACTOTHBIX KoJebanui (3);

— 3JIEMEHTBI, 00ECTICUNBAOIINE COOP IIEHHBIX KOMIIOHEHT (4).

B cocTaB ycTpoiicTBa BXOAST TAKXKE Y3IIbI, 00€CIICUNBAIONINE OTBO THAPOMUIBLHBIX KOMIOHCHT
1 BOJIbI, KOTOPBIE UX COJIEPKAT U3 CUCTEMBI.

o\
N

Pucynok 3 — @yHkiuoHanbHas cxema 6a3oBoit Moaudukanuu 010Ka cenapauuu ruapoPpuiIbHON
KOMIIOHEHTbI Ha ocHOBe CBY-u3ny4yeHus u noinuMepHbIX TUaporenei

JlaHHO€ YCTpOICTBO HpeaHA3HAYEHO ISl TOro, 4YTOOBl OOECIEeYUTh HMEHHO YCKOPEHHYIO
OKCTPAKIUIO LEHHBIX KOMIIOHEHT W3 pacTUTEIbHOro cbipbs. Kak oTMeuanocs BbIlE, €cCin
HarpeBaHue PacTUTENBHOIO ChIPbs MPOBOJUTCS B YCKOPEHHOM PEXHUME, TO IPOUCXOIUT OTIEIICHNE
HE TOJBKO 3(UPHBIX Macell, HO M BOJbl. B pe3ynbTare HCHOIB30BaHMS IMPH 3TOM OOBIYHBIX
KOH/ICHCAIIMOHHBIX YCTPOUCTB, 00pa3yeTcs )KUAKOCTh, B KOTOPOH COJIEPKHUTCS OOJIBIIOE KOJTUIECTBO
BOJIbI, ¥ KOTOpAsi MPEICTABIISAET COOOM TOCTATOYHO YCTOMYMBYIO CMEChH, UTO, TTO-BUIUMOMY, CBS3aHO
C TEM, YTO B COCTaB PACTHUTCIBHOI'O ChIpbA BXOJAT, B TOM 4YHUCIIC, U IOBCPXHOCTHO-AKTUBHBLIC
BEIIECTBA, CTAOUIN3UPYIOILUE CMECh.
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B oT0if KOHCTpYKIIMM Tapel, 0Opa30BaHHBIE MPH HKCTPAKIUM IIEHHOM KOMIIOHEHTHI,
HaNpaBJSIIOTCA BBEPX MO KaHAy, c(pOPMUPOBAHHOMY M3 TUCIEPCHM YacTHIl Tuaporens. [Ipu sTom
ruIpodUIbHAS KOMIIOHEHTA aKKyMYJIUpPYeTCs caMHuM TuiaporeiaeM. ['mapooOHble KOMIOHEHTHI
MEePEroHsIOTCs Aaibliie 3a cueT HarpeBa CBYU-uznyuenuem.

Jnsa  obecrieueHUs: KOHTPOJIMPYEMOI'O HarpeBa TUApPOTenss W OTAe’eHHs TuapodoOHOM
KOMITOHEHTBI HCIOJIb3YETCSl BOJIHOBOAHBIE CBOMCTBA JTAHHOTO MaTepuaia. B cuity Toro, 4ro mnpu
Oonpiux kodpduuuentax HaOyXxaHue TUAPOTENs JIaHHOE BEIIECTBO MPAKTUYECKU IOITHOCTHIO
COCTOUT W3 BOJABI, TO U KOX(P(GUIMEHT MNpPeIOMJICHHs] 3TOro KaHajga OJM30K HENOCpPEeACTBEHHO
K03 unueHTy npenomieHus Boabl. CienoBaTenbHO, HWIMHAPHIECKas 000I04Ka KaHala B JaHHOM
cllyyae TpeACTaBiIsieT co00il BOJHOBOJ, MO KOTOPOMY MOKET PAacHpOCTPAHITHCS MUKPOBOJIHOBOE
U3JIy4yeHUe, IPU YCIOBUHU, YTO XapaKTEPHbIE NIONIEPEUHBIE pa3MeEPbl BOJIHOBO/IA MIPEBBIILIAOT JUTUHY
BOJIHBI. [IpH KcIO/Ib30BaHNN JIMHBI BOJIHBI MEHEe | CaHTUMETpa, UTO OTBEYAET MUKPOBOJIHOBOMY
JMana3oHy, Takas CHCTeMa BIIOJHE CTAHOBHUTCS peainzyeMoil reomerpuuecku. CBU-konebanus
3aMONHSIOT CTEHKU BOJIHOBOJA, MOJAJCPKUBAs OMPENEICHHYIO TEeMIeparypy, HEOOXOAUMYIO s
TOr0, YTOOBl OBl TUAPO(OOHBIE KOMIIOHEHTHI, B YAaCTHOCTH 3(UpHBIE Macla, cojepaliuecs B
OTXOJAIIMX Tapax, He MOTJOMATNCh HEMTOCPEACTBEHHO ruaporeneM. DakTUYECKH, NaHHbIM KaHal
MpeJCTaBIsieT CcoOOW yCTPOMCTBO Ui CEJIEKTUBHOTO U3BICUEHHUS W3 OTXOIAIIMX MapoB
ruIpOGUIBHBIX KOMITIOHEHT. [loanepxanne NOCTOSTHCTBA KOHIIEHTPAIMH BOJIBI CO/IEp)KaHUE BOIBI B
KaHaje oOecreynBaeTcsi 3a CUET 3JIeMEHTOB (5), KOTOpble MNPEACTABIAIOT COOOH 3JIEMEHT
KOJIbIIe00pa3HOi (hOPMBI, 3aII0THEHHBIN THIPOTEIEM.

OTBOZ JXKMIKOCTH M3 JJAHHOW CHCTEMbI OCYIIECTBISETCS B HENPEPHIBHOM PEXHUME 3a CYET
HAMpaBJIEHHOTO KOJUIAalca Trejed MMoJA BO3JACHCTBHEM IOCTOSHHOTO SJIEKTPUUYECKOTo Toka. B
COOTBETCTBHH C pe3yiabTaTamMu (pyHAaMEeHTaIbHBIX padoT [38, 39], kosutaric rejis moj Bo3IeiCTBUEM
ANEKTPUYECKOTO TOKa SBISETCS OOpaTHMMbIM U MOATOMY BO3HHUKAET BO3MOXKHOCTH OCYIIECTBUTH
HEKHI aHAJIOT AJEKTPUYECKOT0 HACOCa, KOTOPBIA HEMPEPHIBHO OyAET OTBOJIUTH BOJY U3 CUCTEMBI,
oOecrieunBaronieit 3QpheKTHBHOE pa3aesieHue MOIXOISIINX MapOB.

Taxum 00pa3zom, METO/bI BBICOKOCKOPOCTHOM SKCTPAKLUU U 00pabOTKH CEeNbCKOXO035IIICTBEHHON
MPOJYKIIMH, 00eCTIeYnBaeMOM NP MOMOIIM AIEKTPOMATHUTHOTO U3JIY4YE€HUS pagroJuana3oHa, B TOM
YlC/ie€ CBEPXBBICOKOYACTOTHOTO, MOTYT KapAMHAJIbHO HW3MEHUTh TOJXOAbl K IOCTPOECHUIO
JIOTUCTUYECKUX CXEeM, MCIOJb3yeMbIX B arpoOusHece. KOHKpeTHO, TaHHbIE CXEMbl MO3BOJSIOT
CYIIECTBEHHO CHM3HUThb 3aBUCUMOCTh (EPMEPCKHUX XO35MCTB KaK OT IOCTAaBUIMKOB TOprOYe-
CMa304YHBIX MAaTEPUAJIOB, TAK U OT AUKTATA PACHPEAECIUTEIbHBIX TOPrOBO-3aKYIIOYHBIX CETEN. DTOT
U aQHAJIOTUYHBIE €My IIOAXOJbl IO3BOJISIIOT Pa3BUTh IPOCTHIE, HAJEKHBIE M DHEPreTHUYECKH
SKOHOMMYHBIE METO/bl NEepepaboTKU CKOPOMOPTALIEHCS NPOAYKIMHU HEMOCPEICTBEHHO Ha
CEJIbCKOXO3SMICTBEHHBIX MOJSX, YTO U 00€CHeunBaeT CyIIEeCTBEHHbIE NMpedepeHlnn sl Majloro 1
cpenHero Ou3Heca.
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Maxanada eennan Heeizinoe Kanutl XA0pudiniy apmypii KoHyenmpayusiavl (1+4 M) cynvl epimindinepi
opmacwviHoa Oipoell enuemoi kancyraiap anviHobl. Kancynanapnap yaxoim OOUbIHUA aYOAHBIHLIY 632epyi
gicane ap mypai opmada (cy, pH=3, 9, 11 6ygep epimindici) iciny 0apedceci botivinwia 3epmmendi. AnviHean
Homuoicenepoen 3IM KCl cynvl epimindici opmaceinOa aiblHEAH KANCYAANAp el HCAKCbl KepcemKiumep
xkepcemmi. Ocwizan opai, 2eanawn dxcane Kaz-6 (OOP) nezizinoezi kancynananrapovt any ocvl 3IM KCI cynvi
epiminoici opmacwviHoa dHcyzeze acuipbliobl. Anvinean Kancyianap yaKuim OotUblHUA ayOaHbIHbIY 032epYiHe,
Mexanuxanwlk Oepixmizine, ¢umobencendi npenapammouly 60can wbiey MYMKIHOIZIHE CbIHANBIN, OH
Homudicenep Kepcemmi.

Kymvicma anvinean kancynanap oudaii 0anOepiniy ocy npoyecine KamviCMuvl CbIHAIOLL 3epmmey
Homuoicenepi botbiHwa 2ennan-Kaz-6 Hezizinoe2i Kancynanvly KamviCyblMeH ocipileer 6udai myKbimoapvl
backa celnamanapmen caiblCmbvlpeanoa KapKulHobl OCIn JHcaHe HcaKchbl Haomudicenep 6epodi. XKannvl 3epmmey
AHCYMBICIMAPBIHLIY Hamudicenepi bouviHwa 2ennan men Kaz-6 nezizindezi xancyianapmern oHOenzeH duoail
yaecinepi cabax onuteminiy y3apyvl 00ubiHwa 0a, 6udall 0aHOEPIiHiy OHYy 0apexceci OOUbIHULA 0a HCOEapbl
Hamuoice KOPCemin, 03iHiH KOIOAHbLCMAa MUIMOLLI2iH Kopcemmi.

Tyiiindi ce3dep: ayvin wapyausliviesl, 6CIMOIK 6cCyiH pemmeywiinep, @umobencendi npenapam,
Gumobencendi nonumep, 2einawn, Kancyaa, buoai Oaui.

B cpede oouwix pacmeopos xnopuda xanus pasnuunol konyeumpayuu (1+4 M) Ha ocHosge ecennana
nONYy4eHbl Kancyivl 00UHAK08020 pasmepa. Kancynvl uccredosanu no usmenenuro niowaou NO8EPXHOCU 60
8peMeHl U cmenenyu HabyXaHus 6 pasiuunslix cpedax (6ooa, pH=35, 9, 11 6ygepnuvui pacmsop). Oxasanocy,
umo Jyywue nokasamenu OvlaU y KAnNcyi, NoayueHnvix 8 cpede 600nozo pacmeopa 3 M KCI. [{na cunmesa
kancyn Ha ocHoge ecennana u Kaz-6 (pecyismop pocma pacmenui) ucnonvzoséana cpeda 3 M 600Ho20
pacmeopa KCI. Ilposedeno mecmupoganue xancyavl «eenan+Kas-6» na usmenenue niowaou nogexHocmu
60 8peMeHU, MEXAHUUECKYIO NPOYHOCb U B03MONCHOCMb 8bICE0O0NCOCHUS PUMOAKMUBHO20 NPenapamd.

Tonyuennvie kancynvi Ha ocHoge eennana u eernana+Kas-6 ucnvimansl Ha Modenu npopacmanus cemena
U passumusi npopocmkoe nuienuysl. llokazano unmeHcusHoe npopacmanue CemsH, NPed8apumenbHoO
0b6pabomanHvle 600HLIM PACMBOPOM 8 NPUCYMcmeuu kancyi «eeanan+Kaz-6», u pocm xopreii u npopocmrog
1O CPABHEHUIO ¢ Opyeumu oopasyamu.

Knioueswie cnoga: cenvckoe xo3aiicmeo, pe2yisimopbl pocma pacmeHuu, YumoakmusHulll npenapam,
@umoakmueHvie norumMepsl, 2eNAH, KANCyid, NueHuyd.
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In the medium of aqueous solutions of potassium chloride of various concentrations (1 +~ 4 M), capsules of
the same size were obtained on the basis of gellan. The capsules were investigated by the change in surface
area over time and the degree of swelling in various media (water, pH = 5, 9, 11 buffer solution). It turned out
that capsules obtained in an aqueous solution of 3 M KCI had the best performance. For the synthesis of
capsules based on gellan and Kaz-6 (plant growth regulator), a medium of 3 M aqueous KCI solution was
used. The capsule "Gellan + Kaz-6" was tested for changes in surface area over time, mechanical strength
and the possibility of releasing a phytoactive preparation.

The resulting capsules based on gellan and gellan + Kaz-6 were tested on the model of seed germination
and development of wheat seedlings. Intensive germination of seeds, pretreated with an aqueous solution in
the presence of capsules "gellan + Kaz-6", and the growth of roots and seedlings are shown in comparison
with other samples.

Keywords: agriculture, plant growth regulators, phytoactive drug, phytoactive polymers, gellan, capsule,
wheat.

Ocimaik ecyin perreyuiiep (OOP) mMmmoOMmIM3anMsIaHFaH TypJepi ojaeM OOoUbIHINA YIKEH
KBI3BIFYIIBUIBIK TYIBIpYyJa, ce0ebi 071 oCIMIIKTIH TEK ©CyiH FaHa KaMTaMachl3 €Till KaHa KOoWMai
COHBIMEH KaTap OHBI KOpFay Macenenepin memeni. Ocbiiaifiia eTiH KIUMATTHIK JKaFJaifbl MeH JKbLT
Me3TiTiHe Kapail eHIMIUTIKTI apTTRIPYIsI peTTeyre Oonaapl. Ajaiiia, KenTereH xarmaiaa OOP-TiH
KacHeTTepi MEH O3IHIIK OHMOJOTHSIBIK OCJNICEHMITIr oNapabl KOJAAHYIbIH KHBIHABIKTAPHl MEH
LIEKTeyJIepiH TyFbI3abl. MaceneH, kentereH OOP e31H/iK ecy/l bIHTATaHBIPYILBI KACUETTEPIH Tap
KOHIIGHTPALMSUIBIK JUana3oH/ia KepceTeal, ajl coj IIaMaJaH acKaH >Karjaiina kepi ocep Oepir,
OCIMJIIKTIH eJyiHe okenyiHe MyMKiH. Keneci mocene, kemrteren OOP TaburaT karmaiinapbiHa
OaiiIaHBICTBl CyMEH IIAMbUIBIN, >KEJIMEH YIIbIN, OMOJOTUAIBIK Oy3blUTyJaapFa YIIBIPAWTBIHIBIKTaH
KU1 Kargaiiapia KepeKTi HOTHKETe JKeTy YIIiH MpermapaTThl apThIK J03alayFa Typa Keieai. A o
©3 Ke3eTiH/C ajJaM MEH XaHyaplliapFa yJbUIBIK KacHeT Kepceremi. Tarpl Oip alTa KETeTIH JKaWT,
kenTtereH 3¢ dexTuBTi OOP-NiH Hamap epirimTik KacueTi oJaapAbl KOJIAaHy1a KUBIHABIK TYIbIPaIbI
[1,2].

ATanFaH KeJeHCI3NIKTepi *KOK0 MakcaTbiHAa (uToOesceHal MpernaparTapMeH TONTHIPBIIFAH
OeunmekTeH OesiceH 1l 3aTThIH Oocan MIBIFYbl OaKblIAaHATBHIH XKYHeNepal aly Maceseci TybIHAal bl
OcbiHpait kyilenep KaTapblHa OOWBIHIAFbl OelceHAl 3aTThIH OocayblH peTTelTiH O©OP-nix
MOJIUMEpITl TYbIHbIIaphl — purobencenai nonumepnep (PBIT) xarags! [3].

OBII Oipereii KacuerTep KeIIEHIH KYpPaWTbIH OCIMAIK IIapyallblIbIFbIHA apHANFaH »aHa
npenapaTTapblH Heri31 0oiysl MyMKiH. [lonnMepiik Typre aysicTeipy OOP-11H cyaarsl epirimTiria
KAKCapTHIN, BIHTAIAHABIPYIIBI J03aJap MEH KOHIEHTpalusiiap aliMarblH KEHEHTyre MYMKiHIIK
Oepeni. Bys1 KOMITO3UTTI MaTepHaIAapAbIH MaHBI3bI APTHIKIIBUIBIFBI OJIAPIBIH MaKPOMOJICKYIISPIIbI
TabuFaThl OOJIBIN TaObIIA ], OJ OMOJOTHSIIBIK OOBEKTIre KOJIZaHy OapbIChIH 1A )KOFAPbI AT €3USIIbIK
’KOHE YKaKChl aZICOPOLUSUIBIK KACHETTI KaMTaMachl3 eTei [4].

Onerre, OBII TacbiMangaymbl KbI3MET aTKapaThIH MOJIUMEPIIl HEri3T1 TI30€KTEH JKOHE COJI Heri3Ti
Ti30€KKe THAPOJMTTIK JaOMIbIi TONTap apKbUIbl >kanraHFaH OOP OenmiexTepiHiH jkKaHama
Tiz0erineH KypairaH. COHbBIMEH KaTap, MOJIMMep KypaMblHAa OYKiT Kyiere cyna epirilmrik Kachuer
Oepetin auodunbAeymi Tontap jAa Oonanel. ['wapoduiupal momuMmepii Kyienep OHONOTHSUIBIK
OeJICeH/Il 3aTTapJbl TAaChIMAJIAFBINI JKYHE peTiHAe KeHIHEH KoiaaHbuiaapl. Kommany caimaceiHa
OaliTaHBICTRI  TIOMUMEp TachIMalJAFbIITApFa OlpHEeme Tajantap KOWBUIAABl:  YCHI3MBIK,
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OUOBIIBIPAFBII, (UTOOETCEH Il TMpenaparneH YHIeCIMILIiri, ocep €Ty YakbIThIH Y3apTy,
¢durobenceH i npenapaTThl XKyiieqeH oenriti 0ip perneH 6ocary xoHe T.0. [4]

WukancynananFad 3aTThIH KOPIIaraH OpTaFa 3UsSH KEITIPMECTEH dPEKET €Ty ailMarblHa JKeTyiH
KaMTaMachl3 €Ty YIIiH MaTepHalJapiblH KalCyJISIIUACH KOJIJaHbUIAIBI. OPTYpIi eHimuaepai
Karcyliara alHaJAbIpy apKbUIbl peakiusra OeiliM, Te3 OYIIHETIH KoHE TYPaKChI3 3aTTapbl y3aK
cakrayra; Oip-OipiMEH apajacmalThIH 3aTTapJaH KOMIIO3UT ajlyFa; ©HIMHIH YJBUIBIK JTOPEKECIH
TOMEHJIETYTe; OHIMHIH OOCaTBUIYBIH CBIPTKBI OpTa OCEpPIMEH PETTed aidy MYMKIHAIriHE KO
KETKI3eMi3.

KancynanapasiH eH MaHbBI3bl €peKIIEIIrT MUKPOCKOMHUSIIBIK oimeMi Oonbin TaObuiansl. On
YJIKEeH OeTiHiH ayJaHbIH ecKepeni, Mpicanbl, 0,1 MM quamerpi 6ap mamamMeH 1 mapiibl METpIIiK KybIC
KATCY/Iap IbIH KAkl ayJaHbl maMaMeH 60 M2 Kypaiiast [5].

Y CBHIHBUIFAH XKYMBICTA aTaJfaH TalalTap/Abl KaHAFaTTaHIBIPATbIH TeJUIAH HETi3iH/Ae aJbIHFaH
(dbuTobeICeH 1l KancyanapIblH TY3UTYiHIH HET13T1 3aHABLIBIKTAPBI 3€PTTEI/II.

3epmmey Homuoicenepi dcane onaposl manday. Xymbeic OapbickiHga 1+4 M kamuit xiopumai
epiTiHmiciHe  rejlaH  KoHe  reiaH  MeH  1-(2-3TokcuaTHi)-4-mumeroxcudochopuin-4-
ruapokcununepuaAnHHi  okcudoconarsl (Kaz-6) epitrinaicinin OipAeil KeleMiH TaMIIbLIATy
KOJIBIMEH TeJUIaH jKoHe resian-Kas-6 Herisinjae Kancynagap aablHIbl.

Tysinren karmcynamapAblH YakbpIT OOWBIHIIA CAlbICbIPMANbLL AYOAH 632epici KarcyialapIbl
dotora Tycipimn, cyperrepai Image] OarmapiamacklMEH OHJIEY apKbUIbl 3eprreimi. JKypriziireHn
3epTTeY HOTHKENEpi 1-cyperTe KenTipiiareH.
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[['ennan] = 1%; xancynanapasig Kansintacy optacsl: [KCl]=1 (1); 2 (2); 3 (3); 4M (4)

1-cyper — Optypai KCl epitiaaiiiepi oprackiHaa TeilaH HET131H/1e ajJbIHFaH KarcynalapbH
caJIBICTBIpMAJIBl ayJaH e3repici

ANBIHFAH HOTIDKENIEpre CoMKec resijlaH HETi3iHJe ajblHFaH KarcylajapAblH ChI3BIKTHI ©JIIeMi
aJIFallIKpl caraTTapja Oipiiama TeMeHzen | ToylmiK eTKEeH COH TYpaKTaHaThIHBIH Oaiikayra 0ojajibl
KOHE CBIFBUTY MeIlIepi opTajara Kaluid XJOPHUIIHIH KOHIEHTPALMSACHIHA TOoyenJi OoJaThIHBI
6aiikanapl. KCl epitingicinig 1 xoHe 2 M KOHLEHTpalMsUIapblHIa KarcylanapabliH epyi, 4 M
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KOHIICHTPALMSUIBI  epITIHAICIHAE NOJIMMEpHAiH TyHOara mieryi Oaiikanasl. OCBl HOTHIKENEpAEH
KaIlCyJaHbl KaJbIITACTBIPY YIUIH KaJdWi XJOPUIIHIH OHTAWIBl KOHIEHTpauusicel 3 M-re coiikec
KeJel AeT KOPBITHIHABI KacalbIHAbl. OchiFaH OailiaHbICThI, TeJutan MeH Kas-6 nerizinge 3 M KCl
OpTachlHJa ajbIHFAaH KaICyiajgapiblH CalbICTBIpMaibl ayaaH esrepici 3eprrenmi (2-cyper). Exi
XKarJaiiia 1a KancynanapblH KalTa KYpJbIMAaHybl KYPIIl, ChI3BIKTHI ©JIIeM/Iepl YaKbIT OOMbIHINIA
kemuai. by sxarmaiia sxyiene Ty3UIeTiH CYyTeKTiK OaiaHbICTapbIHBIH eceOiHeH rejutad MeH Kaz-6
apachlH/Ia ©3apa OPEKETTECY HOTMIKECIHIE THAPODUIIBI OHIMHIH KAJIBINTACYhI )KYPYl MYMKIH.
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2-cypet — 'eman men Kasz-6 werizinge 3 M KCl opraceiHa anbiHFaH KarcyiaiapabH
CaJIBICTBIPMAJIBI ay/IaH e3repici

Kymbicta ruapoduiibii MaTepraiiapAblH MaHbI3Ibl CUITATTaMaJIAPBIHBIH Oipi iciny Odapediceci
3eprrenii (3-cypet). 3aTThIH ICiHY Jopexeci moaumep OoibIHA CIHIPreH CYMBIKTBIH MacCachIHCBIH
(xenmeMiHIH) Kyprak/OacTamkpl KYWIeri IMojuMep MaccachblHa (KeJieMIHE) KaTbIHACHI apKbLIbl
ecenteneni. Kancynanapaeiy iciHy nopekeci MoJieKyaapayblK OaiylaHbicTap Oepik OoJiFaH calbIH
TOMEH MOH KOPCETe/ll, sSIFHU 1CiHY a3 001a/1bl. AJBIHFAH KaTlCyJiajJapablH 1CIHY KHHETHUKACHI CY, Oydep
epitinaiepi (pH=5; 9; 11), xkanuii xaopui epiTiHIICIHAE aHBIKTAJAbI.

Ta3za remnan HeriziHze ajblHFaH Kamncyjiauapabl Oydepiik epiTiHauiepre Keupy Ke3iHjae ICIHy
JopexeciHiy mamackl ToMeHaereni oankanasl (3-cyper (3), (4), (5)). Kancynanap Kelkbut opTaaa
TO3IMIUTITT KOFapbl OoNabl JETeH KOPBITHIHABI >KacalblHAbl. baiikanraH KyObUIBIC TelIaHHBIH
KYPBbUIBIMBIHJIAFbl KapOOKCHJIbA1 TONTAP/AbIH JUCCOLMANMS YACPICIHIH TexelyiMeH OaillaHbICThI
00J1yBI BIKTUMAJ.

I'ennan Heri3iHaeri KancyiagapblH Cy/1a ICIHY KHHETHKAChl 3-cypeTTe 1 KUCBIKIEH KEeNTIPUIreH.
Ochl cypeTTe KopCeTireHiel cyFa aybICTBIPhUIFaH Karcyllanap ajFalliKbl COTTe OOibIHA KOCHIMINA
CyJIbI CIHIpIN, apThIHAH epil KEeTETiHIH Oalikayra 00aipl.

XKorapbiga kenTipiireH HoTWkenep OoWbIHIIA 3-CypeTTeH OipbIHFall 3aHIBUIBIK OaifKasiabl:
OapIbIK JKaFAaia Teial HeTi31Her! Karcysanap KOChIMIIA ChIFBUIBIN, calMarbl ToMeHaen . Tex
Ta3a CyFa aybICTBIPBUIFAH KamcCylajapAblH 1CIHyl MakCUMyM apKbUIbl OTiN, epy MpoleciHe
KaJFacapl.

I'ennan »xoHe refutan-Ka3z-6 Herizinaeri Kancynagapbl aFaH Ke3zeri xoHe 48 cararTaH KeiiHri
OCpIKTITIK JIOpEXKECiH 3epTTey HOTkenepl 4-cyperte kepcerinreH. Kancyranviy mexanuxanvix
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bepikminix Oapediceci apHaitbl TA.XT.plus Texture analyzer (AHrmumsi) ammapaThl KeMeTiMEH
aHBIKTAJBL. 3epTTEY HOTHKENEpiHEH KarcyIaaapblH OepiKTIIIK [IeTi OapIbIK yATiIepae epiTiHaiae
yCTally YaKbIThl apTKAH/1a ©CETiHI OaKaIbI.
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Kancynanapasix kansimracy opracel: [KCl]=3 M; cy (1); KCI=3 M (2); pH=5 (3);
9 (4); 11 (5) . [Tennan]= 1%

3 cyper — 'ennan epiTiHzici HEri3iHAe aJIbIHFaH KallcyIaaap/sIH 9pTYPIli OpTaaa iciHy qopexeci

BepikTimik nmopexeciH aHbIKTay OapbichiHaa reutaH MeH Kaz-6  Herisinae Ty3uireH
KarcyanapsiH yiariiepi pH=5 Oydep epitinaicinae ansiaran ke3zae — 80,6 [1a; an 48 caraTran keiiin
—120,5 I1a MoHIH KepceTil, eH TOMEH OepiKTiK KacHeTiHe ue 00Jabl. AJl, €H )KOFapbl OCpIKTIITIKKE
ykcac maptrapaa — 110,32 Ia »xone 133,8 I1a HotuxkeciMeH resiad MeH Kaz-6 Heri3iHe ajabIHbII 3
M xanuii XJ0pual epiTIHIICIHAE CaKTallFaH Kalcyjianap/slH yirici ue 6omnasl. 'emnan men Kasz-6
HETI31HJIeT KarcyJalapiblH MEXaHUKAJIbIK OEpIKTITiH 3epTTey apKblIbl KOCBIMIIIA TI'y TOpanTapblH
KaJIBIITACTBIPY €ce0iHEeH KOoFapbl OEPIKTIIIK KACHETIH KOPCETTI AeTeH TYKbIPBIM JKacayFa 001abl.

150 -~
M 6acTankbl
100 A
50 A
1 2 3 4 5

Kancynanap kypamsr: I'emutan (1); I'emutan men Kasz-6 (2-5);
[KCI]=3M (2); pH=5 (3); 9 (4); 11 (5); [Temnan]=1%; [Ka3-6]= 0,01%

o, Ma

4—cypet — KarnicymanapasiH ChIFbUTYFa MEXaHUKAIBIK OCPIKTIIIK MIeT1
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AnpIHFaH KarncynanapiaH gumobencenoi npenapammuly (Kaz-6) Oocan wwvidy Kunemuxacsl
muanusnik memOpananbl (12-14 xJla) kommana oteipbin, YK cnekTpoMeTpiH KeMeriMeH
anbIKTaNAbl (5-cypet). Ka3-6-HbIH uTonpenapaTslHbIH KancyinalapaaH 0ocarl MIbIFy KHHETHKACHI
tikened quddy3ust oiciMeH 3epTTEI/Ii.
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[Tennan]=1%; 1 — Ka3-6 (OOP)

5 cyper — Kancynanapaan Kaz-6 6ocar mibiry KWHETHKAChI

®durobencenai npenaparthid (Kaz-6) 6ocan mbirysiH 3epTey OapbicbiHaa AuQGY3UsIIBIK opTa
perinae cy konmaHeuiabl, YK-cmektpodoromerpre 270 HM TONKBIH Y3bIHABIFEI MeH 25°C
TeMIIepaTypa KaFabIHIa ChIHAMaIap TAAAH/IbBL. S-CypeTTeH rejiiad MeH Ka3-6 Heri3iH/e anplHFaH
kancynanapjaan Kaz-6 mpenaparteiabiy 6ocan mbirysl 49 carat imriage 80 %-ra neiiH KeTeTiHi
anbIKTanabl. Ochutaiiia, rejuiad MmeH Kas-6 Herizinze anslHFaH Kancynanapaal Kaz-6 6ocar mbFysl
YaKbITHI OAPBICHIH/IA TPOJIOHTUPIICHTEH TYP/IE KYPE/Ii e KOPHITHIH/IBI )Kacayra 00IaIbl.

Kancynanapowiy kypvinvimer men keyekminik dapedceci ontukanblk Mukpockorn DM6000 MLeica
(I'epmanus) xoHe >nekTpoHIbIK MUKpockomn Quanta 3D 200iDualsystem, FEI keMerimeHn anbIKTamabl
(6-cyper).

Ou3MKa-XUMUSIIBIK KaCHEeTTEepiH 3epTTeyMEH KaTap JKymbicTa reinaH MeH Kas-6 HeriziHuae
aJIbIHFaH Kancymnanapabi «KeHic» xoHe «AJMaKeH» CYPBINTHI Oulail ToHAEPiHIH ocin-oHyiHe dcepi
3epTTeNin, JAalbIHAANFaH ChlHaMajap es3repici Oip anra OolibiHa OeyiMe TemIepaTypachlHIa
OaKbUIAHIEL.

baxputay HoTmkenepine cait 3 M kanuit XJIOpuAl OpTackIHaa XK101TireH Ougai 1oHaep1 enIKan1an
eMipmer ik Kacuer kepcermneai (7-cypert (1)). OubiH cebebi, Onmait T1oHAEPIHIH 6Cy OPTACHI TY3IbI
epiTiHAl eKeHAIriMeH Tycinaipineni. ['emnan Heri3inae anbIHFaH Karcyaauap KaTbIChIHChI3 OCipiiireH
Ounaii ToHAepl CHIHAKTHIH COHFBI KYHiIHIE L= 18 MM (7-cypeT (2)); kancymnanap KaTeICbIHAA Ougai
noHi L=62 MM (7-cypeT (4)) cabak y3bIHIBIFBIH KOpceTTi. Ka3-6 epiTiHaiCiHIH KaThIChIH/IA KIOITUITeH
ounait nouaepi L= mm (7-cyper (3)) y3bIHABIKKA JCHIH ocim, opTaimia HoTmxkenep Oaiikanasl. Cyna
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K10iTinreH Oumail 1oHAepi cabaKThIH ©Cy Y3BIHABIFbI OOMBIHIIA JKaKChl HOTIKENIEP KOPCETKEHIMEH
L=80 mm (7-cyper (5)) eH xoFapbl ecy KaOineri remiad MeH Ka3-6 HeriziHaeri KancyaalapblHbIH
KaTBICBIHJA KiOITLIII, COJl Karcynanap KaThIChIHIA ecipiireH Oumail noHaepinne Oaxpuianasl (7-
cypert (6,7): ecy >kaFaifbl: Kancyaaiap KaTbICBIHCHI3 L=55 MM joHe Kancymanap Kareiceiaga L=140
MM.

A)

Mukpockor: ONTHKANIBIK (A); dMeKTPOHABIK (O);
Macrrra6: 100 (1); 20 (2); 10Mm (3)

6 cyper — I'ennman MeH Ka3-6 HeriziHe ajblHFaH KarcylanapablH MUKPOCYpeTTepi

Kopvimuinowl. Karcymanap remran jkoHe remwiaH MeH Kas-6 Herizinge rewiaHHbiH 1%
KOHIIEHTPALMACHl MEH KaJlMi XJIOPUAIHIH CYJIbl €pITIHAUIEp] opTackiHaa anbiHabl. CoHaai-aK, ockl
opTajapia Kamcymsuus —yzaepici  3eprreninai. Kammii  xyopuzai  epiTiHAUIEpT  OpTachlHIA
KarncyaanapapiH  Kanemracybl K HOHZapbhIMEH IMCCONANUSIIAHFAH TONTAPABIH OKPaHAATYbI
ece0iHeH KypeTiHAIri aHbIKTabl. [ 'ennanubid 1% KOHIEHTPIUSACHIHAA aJIbIHY JKaFaiiblHa TOYyeci3
reJlaH JKOHE TeyiaH MeH OOP Heri3iH/e alblHFaH KarcyJajgapablH opTa JKaFaaiibiHa OailIaHbICThI
eJeMi OOMBIHIIIA CHIFBUTYFA KOHE a3/am ICIHY apKbLIbI apbl Kapail y3aK €pUTIHIITT aHBIKTAJIbI.
I'ennan men Ka3-6 Herizine ajibiHFaH Karcyanap aybul IapyaribUIbIK calachiHAa OCIMIIKTIH OCYiH
peTTeyIl KOMITO3UTTI MaTepHuall PeTiHAe KOJJaHbUTY MYMKIH/IIT1 CBIHAJI/IBI.
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bunaii coptsl: “XKenic”(A); “Anmaxen”();
bunait nonnepiniy ecy oprachl: [Ka3-6]=0,01macc.% (3); [KC1]=3M (1); cy (5);
rejulaH HeTi3iHeri Kancynanap; (4, 5); remuran+Kas-6 Herisinzgeri karncynamiap (6, 7);
Karcyauap KaTbICBIHCHI3 (2, 6); Karncynanap KaTeichinaa (4, 7)
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Many researchers are currently working on the creation of systems for morphological and syntactic
analysis. There are many developments in the Russian language, but in the Kazakh language this area has
been studied less. The article is devoted to the generalization of methods for processing texts in natural
language, which are based on the formation and use of ontological data representation. In the article describes
the approaches applicable to agglutinative languages, and research on automating the semantic analysis of
texts in the Kazakh language is presented in very small numbers. It is shown that the proposed methods of
processing texts in natural language are suitable for highlighting text features for constructing search indexes,
automatic generalization of scientific and technical documents, assigning text to a subject area and searching
in a collection of documents. The article describes the approaches applicable to agglutinative languages, and
research on automating the semantic analysis of texts in the Kazakh language is presented in very small
numbers. The method described in the article expands the methods of linguistic statistics and logical-statistical
methods for extracting knowledge and building an associative ontology of a given subject area.

Keywords: ontology, graphematis, semiological approach, semantics, text processing, natural language,
linguistic approach.

Kaszipei ke30e xonmeeen sepmmeyutinep MOPGHOIOSUATBIK HCIHE CUHMAKCUCMIK MAL0ay HCyueaepin Kypy
ycminoe. Opvic mininde Konmezen 3epmmey JHCYMbICIMAapbiH Ke30ecmipyee 6onaodvl, 6ipax Kaszax mininoe oy
bazeim az zepmmenzen. Maxana onmonocusnvlx 0epexmepoi YCvlHyObl KATbINMACMbIpy MeH Natoaianyea
Heziz0eneeH, mabusu mindezi MamindepOi 6HOey adicmepin Kopvimyea apHanean. byn maxanaoa
azentomunamuemi minodepee KOAOAHbLIAMbIH MACiIOep CUNAMMANaH JHCone Kazax miniHoe2i Maminoepoi
CEMAHMUKANBLIK MAI0AYObl AGIMOMAMMAHOBIPY OOUbIHUA 3epmmeyaep KopceminzeH. YColHbLIeaH Mamindepoi
mabueu minde eyoey adicmepi i30ey UHOEKCMeEPIH KYPY, bLIbIMU-MEXHUKALLIK KYHcammapobl asmomammol
mypoe JHcaanvliay, MaOMIHOIK MAaKbIPbIN AUMAbIHA MALAUBLIHOAY HCIHE KYIHCAMMAD HCUHASLIHOA i30€) YiH
MOMIHOIK epekutenikmepoi boniekmeyee sHcapamowvl ekendiei kepcemineen. Kazax mininoezi momindepoi ogoey
Ke3iHoe MOPhONIOUANBIK, CUHMAKCUCTIK HCIHE CEMAHMUKAILIK MAL0dy Ke3eHOepin HaKmbl 06N any KUblHEA
€02a0bl, onapovly 6ipizoiniei bailikanradvl. Maxkanraoa cunammanean a0ic TUHSBUCTIUKANBIK CIMAMUCIIUKA MeH
OLIMOI  Wbl2APYOLIH TO2UKANBIK-CIAMUCIUKALLIK 20ICMEPIH JicaHe Oepileen MaKbipbinmvlK AuMaKmbly
accoyuamuemi OHMONOSUACHLIH KYPYObl Kenelmeoi.

Tyitinoi coe30ep: onmonozusi, epaghemamura, CEMUOLOLUSNbIK MACIL, CEMAHMUKA, MOMIHOL oOHOey, madueu
Mia, TUH2EUCUKATILIK MACLI.
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Mmnoeue uccredosamenu 6 nacmosiee 8pemst pabomaiom HAO CO30AHUEM CUCTIEM MOPPON0SULeCKO20 U
cunmaxcuieckozo ananusza. Ilo pycckomy s3viky paspabomox Hemano, 0OHAKO NO KA3AXCKOMY S3bIKY 3md
obnacmov uszyuena menvute. Cmamvsi nocéiwena o0000ueHu0 Memooos o0opabomku mMeKcmos Ha
eCmecmeeHHOM SI3blKe, KOMOpbie OCHOBAHbL HA QOPMUPOSAHUU U UCHOLL30BAHUU OHMOJOSUYECKO20
npedcmasienuss OaHHbiX. B cmamve onucanvl noOX00bl, NPUMEHUMbIE K A22IOMUHAMUGHbIM S3bIKAM, d
UCCNIeO08AHUSL NO ABTNOMAMU3AYUU CEMARMUYECKO20 AHANU3A MEKCMO8 HA KA3AXCKOM 513blKe NPe0Cmas/ieHbl
6 oueHb Heborbuwom Koauwecmee. lloxazano, wmo npeonodceHHble Memoobl 00paboOmKU MeKCMo8 Ha
ecCmecmeenHoOM S3blke NPU20OHbL OJIsL BbLOCNCHUS NPUSHAKO8 MEKCMA OJisl HOCMPOCHUsL NOUCKOBLIX UHOEKCO8,
aABMOMAMU4ecK020 0000WEeHUS HAYYHO-MEXHULECKUX OOKYMEHMO8, OMHeCeHUsT MeKcma K npeOMemHou
obracmu u noucKka 6 Koanekyuu OOKYMeHmo8. B npoyecce cemanmuueckoeo ananuza ocywecmensemcs
CMBICIO6A5. UHMEPNPEMAYUsL CII08 U CIPYKMYD, YCMAHABTUBAIOMCSL OMHOWEHUs. MedcOy OoNee KpYNHbIMU
anemenmamu mexcma. ONUCAHHbIL 8 CMAmMbe Memoo PAclUpsien Memoobl TUHSEUCTUYECKOU CIAMUCIMUKU
U JO2UKO-CMAMUCTIUYECKUe MemoObl OJisl U3GLEHEHUs. 3HAHUL U NOCMPOECHUS. ACCOYUAMUBHOU OHMONI02UU
3A0AHHOU NpeOMemHoU 0oaacmu.

Knrouesvle cnosa: ouwmonocus, epagemamurd, CemuoaioSudeckuti nooxoo, CemaHmuxa, obpabomka
mekcma, ecmecmeeHnblil A3blK, TUHSEUCMUYECKUL NOOXO0O.

Introduction. The article summarizes and systematizes previously developed approaches to natural
language text processing. When processing natural language texts, the most common linguistic
approach is to use a syntax-based text analyzer.

The complexity of implementing a high-precision analyzer of Kazakh-language texts is due to the
close connection of syntax and semantics, and a lot of syntactically similar constructions that do not
allow unambiguous interpretation without knowledge of the semantic combination of words.

The approach originally proposed in differs from the linguistic approach and adaptation to the
implementation capabilities of computer systems. This is called semiological approach. Semiology
as a science in the interpretation of U. Eco considers the totality of information processes as sign
systems, assuming that they are such, and hence the phenomena of communication [1].

Thus, it meets the needs of many modern scientific disciplines that try to reduce phenomena of
different orders to the fact of communication.

The subject orientation of the texts shows that some components of linguistics are not important for
the communicative act.

The subject area of Ontology

The ontology of a subject area is shown not in words, but in the connections between concepts.
The associative connection between concepts is used as the main type of connection in such an
ontology [2]. A word that denotes a concept in a particular ontology can be an arbitrary identifier,
and the ways they are connected are determined only by the structure of the language.

In addition, the semiological approach to visual communication was manifested to visually present
the content of text messages in iconographic form (projects "visual dictionary", "visual search”) [2].

Subsequently, this approach was expanded by adding a special type of text processing
(encyclopedic and lexical) to highlight denotative links of text processing of any type with the
allocation of connotative links and began to be referred to in the literature as "infological” and
"associative-visual". This modified approach involves the use of special type of text processing
methods, as well as natural language texts using an ontology system. automatically generated during
operation. The principal difference of this approach is automatic generation of ontology (semantic
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environment) in the process system, in contrast to the a priori given ontology used in the approaches
based on the use of the Semantic Web.

There is a group of approaches to automated construction of ontologies, which are based on the

structure search for patterns in a predetermined structure [3].
In contrast, in the developed approach, the associative formation of ontologies occurs during the
system operation, and the graph of associative relationships formed directly on the texts of the
thematic anthology is used as a conceptual graph. An anthology (in several works, a special case of
an anthology is understood as a corpus of texts) is a collection of texts selected considering a certain
condition (thematic proximity, unity of source, proximity of time of appearance, so forth).

Many authors suggest using expert methods to select the main terms and determine the
relationships between them. It should be said that it is necessary to involve specialists in this task, but
it is not advisable to rely on them completely, since errors may appear, since all people associate
concepts with different objects, and the terminology used in each case depends very much on the
scope of the expert's activity [4].

The current stage of development of science, education and production is characterized by the
development and use of information technologies based on knowledge, based on computer
technology, and the use of artificial intelligence methods in creating information systems. Currently,
one of the priority areas of information technology development is the transition to working with
information semantics.

Classification of the ontology of objects and facts of reality in such a way that:

a) it serves as a convenient metalanguage for describing the meanings of words;

b) it was convenient to correlate the meanings of words in different natural languages with their
objects;

¢) it provided knowledge useful for removing ambiguity in text analysis any topic

Many knowledge management systems mostly work with superficial knowledge. This is because
now there are no universal methods that allow you to identify deep knowledge structures and work
with them.

To build an ontology, it is more profitable to understand the need for ontology and some works on
ontology based on text analysis. An ontology is an explicit formal specification of a condition in an
explicit specification of the subject and the relations between them [4].

Ontologies can be used to support the sharing and reuse of knowledge. This reuse approach
assumes that the modeling scheme, i.e., the ontology, is specified in detail and mutually agreed by
the parties, and then it can be shared, reused, and disseminated. Many disciplines are now developing
standard ontologies that can be used by experts in the field to share and annotate information in their
field. Problem-solving methods, domain-independent applications, and software agents use
ontologies and a knowledge base built on ontology data.

Reuse of existing ontologies may be necessary if our system is to interact with other applications
that have already arrived at ontologies or managed vocabularies. There are libraries of reusable
ontologies on the Internet and in the literature, for example, in the Ontolingua ontology library or the
DAML ontology library [5].

The need for ontologization is associated with the inability of existing methods to process texts
adequately automatically in the native language. For high-quality text processing, it is necessary to
have a detailed description of the problem area with many logical connections that show the
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connections between terms. The use of ontologies makes it possible to process text in the native
language in such a way that it becomes available for automatic processing [6].

Automatic division Automatic query Automatic Antomatic
b topic/section EXpEnsion mibrication annotation

Divizion by word formation meaning:
[ Linzuistic amtolos: ] Synonic series - connection of words
- o Different meanings - stripped apart
WValue taking into account thematic features

L

[ Thematic presentation - defining the main topics ]

Figure 1 - Block diagram of automatic text processing based on the linguistic method

Based on the results of the study, the following stages of automatic text analysis are performed:

— automatic resolution of lexical ambiguity

- building a thematic representation of the text

— division of words according to the structure of the structure

— formation of a block of words

- based on the built thematic presentation

— automatic division of words into sections / topics

— automatic categorization

— automatic annotation (figure 1).

Many words processing models in the field of information retrieval assume of independent use of
words in a connected text. Meanwhile it is known that the text contains many related within the
meaning of the words and has an internal hierarchical structure. There are quite a few different
applications of automatic text processing that could produce better results if it were possible to
automatically identify the content structure of a coherent text. Among them are applications such as
automatic segmentation of texts, resolution of polysemy, proper information search, better definition
of term weights in a document, text categorization, automatic annotation of texts, etc. The concept of
text connectivity can be considered in several aspects.

Structural coherence and coherence of the text are distinguished. In fact, we are talking about
internal (structural) and external (pragmatic) connectivity. Cohesion is the relationship of text
elements, in which the interpretation of some text elements depends on others. Coherence is the
connectedness introduced by something external to the text, first by the knowledge of its addressee.
Based on this knowledge, the addressee can construct a certain list and complete the links that are not
explicitly present in the text. From another point of view, the global and local connectednesses of the
text are distinguished. The global coherence of the text is ensured by the fact that the text has a single
theme. The local connectedness of discourse manifests itself in the relationship between adjacent
minimal units of the text.

Determining the main topic of a text is an important step for many information retrieval
applications. The concept of the main (or global) theme of the text is associated with such properties
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of the text as thematic coherence and thematic structure. A text can be formally connected through
various types of connectivity, but if it does not have a single theme, then it cannot be considered as a
text. The topic of a whole text can be characterized in terms of subtopics, and subtopics in terms of
even more local subtopics. Each sentence of the text corresponds to one or another subtopic of the
hierarchical structure of the text. The macrostructure of a text determines its global connectivity.
"Without such global connectivity, it would be impossible to control local connections. Sentences
can be well connected according to local connectivity criteria, but they might deviate if there were no
global restrictions on their content"[7].

Semantic networks are one of the artificial intelligence methods for representing knowledge in
natural language. The semantic network is an information model of the subject area, which has the
form of a directed graph, the vertices of which correspond to the objects of the subject area, and the
edges determine the relationship between them. Objects can be concepts, events, properties,
processes. Thus, semantic networks are one of the ways to represent knowledge in natural language.
In recent years, in the works of many scientists, it is proposed to use graphodynamic systems as a
formal basis for projected intelligent systems, abstract logical-semantic models of intelligent systems

[8].

Conclusion. The automatic construction of an ontology from texts of requirements in natural
languages involves the extraction of concepts of the ontology, as well as relations over concepts. As
applied to the terminology of computational linguistics, relations over concepts of ontology can be
referred to semantic relations. Relationships over concepts can be obtained because of semantic
analysis of the text, which is preceded by graphematic, morphological and syntactic analysis [9].

Semantics as a branch of linguistics deals with the study of the meaning of linguistic units. The
meaning of a unit of the Kazakh language depends on its relationship with other units of the language,
on its lexical and syntactic compatibility with them. One of the priority problems in the process of
automatic text processing is the problem of resolving lexical ambiguity. In case of incorrect
definition, the meaning can be completely distorted.

In automatic text processing systems, five main stages of analysis are traditionally distinguished:
graphematic, morphological, fragmentation, syntactic and semantic. In our research, we focused on
the Kazakh and Russian languages to cover languages of at least two types: agglutinative and
inflectional. It was noted that when processing texts in the Kazakh language, it is difficult to clearly
separate the stages of morphological, syntactic, and semantic analysis, their coherence is observed.
This is due to the peculiarities of word formation in languages of this structure. In addition, it is these
three stages that cause the greatest difficulties in automation regardless of the language. Therefore,
in this article we will limit ourselves only to their consideration [10].

Many teams are currently working on the creation of systems for morphological and syntactic
analysis. There are quite a few developments for the Russian language, however, for the Kazakh
language, this area has been studied less. In approaches are described that are applicable for
agglutinative languages, and research on the automation of semantic analysis of texts in the Kazakh
language is presented in very small numbers.

The purpose of semantic analysis is to build a semantic graph of the text. In contrast to the
morphological and syntactic, at the semantic stage a formal representation of the meaning of the text
appears. In the process of semantic analysis, the semantic interpretation of words and structures is
carried out, relations are established between the larger elements of the text.
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byrybaesa P.O.

Bbypxanosa IL.A.

Burynésa E.C.

Byiinuk B.
Wojcik W.

I'ymepos P.A.

Hpozn B.T.

Hoyner I'. /1.

Ecmaramberosa M. M.

XKymabaii P.A.

Kamyrun C.H.
Kalugin S.N.

KaHIMJAT SKOHOMHYECKHX Hayk, mpodeccop, NepBbIi
MIPOPEKTOP o y4eOHO-MEeTOUYECKON pabote
Kaparanagunckoro TEXHUYECKOTO YHHUBEpPCUTETA.
Orcid ID 0000-0002-3648-8365.

MarucTpaT Ka3axcTaHCKO-BpUTaHCKOrO YHUBEpPCUTETA.
Orcid 1D 0000-0003-3681-5191.

nokropant PhD  kadeapbl TeleKOMMYHUKAITHOHHBIX
ceredl U cucreM MHCTUTyTa KOCMUYECKON MHKEHEPUHU U
TEJIEeKOMMYHHUKaUi  AJMAaTMHCKOIO  YHUBEpCHUTETa
SHEpPreTUKU U cBs3u uM. I'ymapOeka Jlaykeesa. Orcid ID
0000-0002-6075-4870.

JOKTOp TEXHUYECKUX HayK, mpodeccop, AUPEKTOP
WHcTuTyTa  9MEKTPOHHBIX U MH(POPMAILMOHHBIX
TEXHOJIOTUH (paKyIbTeTa SIEKTPOTEXHUKH JIF0OIMHCKOTO

TEXHOJOIMYECKOro yHupepcutera, JlrobmuH, [loibiia.
Orcid 1D 0000-0002-0843-8053.

MaructpanT HMHCTHUTyTa KOCMHUYECKONM WH)XCHEPUH U
TEJIEKOMMYHHUKAIMA ~ AJIMAaTUHCKOIO  YHUBEpCUTETa
SHEPreTUku U cBs3u uM. ['ymapbeka Jlaykeesa. Orcid ID
0000-0002-8156-2667.

KaHJUJaT SKOHOMHUYECKHUX HAyK, JIOICHT Kadeapbl
udpoBoit
KaparanapHCKOro  3KOHOMHYECKOIO  YHHBEPCHUTETA
Kasnotpe6coroza. Orcid ID 0000-0002-3439-58109.

UHPOpPMALIUU u IT-ananutuku

nokropant PhD kadenpbr Onodu3uku, OMOMETUIIMHBI 1
HelpoHayk ¢akynbpTeTa OHOJOTUU M OHOTEXHOIIOTUU
Kazaxckoro  HalmMOHaIBHOTO  YHHUBEPCUTETa  HUM.
anp-®apadu. Orcid 1D 0000-0002-3517-5252.

noktopant PhD xadenpsl mHDOPMAMOHHBIX CHCTEM
EBpasuiickoro HanpoHambHOro yHusepcutera um. JI.H.
I'ymunesa. Orcid 1D 0000-0001-9273-7402.

CTYNIEHT (paKyJIbTeTa XUMHUH M XUMHUYECKOU TEXHOJIOTHUHU
Kazaxckoro  HalMOHATBbHOTO  YHUBEPCUTETA  UM.
anp-®apadu. Orcid ID 0000-0002-6857-9720.

JOKTOP  XMMHMUYECKHX  HayK, aCCOLIMMPOBAHHBIN
npodeccop, aupekrop HayuHo-uccienoBaTenbCKOro
WHCTUTYTAa  HOBBIX  XMMHMYECKHX  TEXHOJOTMH U
MaTEpPHUAIIOB pu Kazaxckom HammonansaoM
yHuBepcutere uM. anb-®apadu. Orcid ID 0000-0001-
8686-8115.
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Kabnymes 111.6.

Kapunb6aepa A.K.

Kenecona 3.A.

Koraii I'. 1.

Kongaesa C.H.

Komumies D.E.

Jlemmuckas O.M.

ManrasbaeBa P.A.

Marpacynosa J1.K.

Mongaxaun H.

MarucTp TEXHUKU U TEXHOJOTUH, HAyYHBIH COTPYIHHUK

Harnonanshoii umxenepuoit akagemuun PK. Orcid ID
0000-0001-9528-084X.

MarucTp Hayk, CTaplidii mpernomaBatens Kadeapsl
OpraHu3alusi aBUANMOHHBIX TEPEBO30K U JIOTHCTHKH
Axanemun ['paxnanckoit Asuaru, Orcid 1D 0000-0002-
0172-0523.

KaHIUJaT XUMHYECKUX HAyK, CTApIIMH IpernojaBaTellb
¢dakynpTeTa XMMHH M XUMHMYECKOW  TEXHOJOTHH
Ka3zaxckoro  HalMOHAJIbHOIO  YHHUBEPCUTETA  HM.
anb-Papadu. Orcid ID 0000-0003-2768-824X.

KaHJIMJAT TEXHUYECKUX Hayk, mpodeccop Kadenpsl
WH(OPMAIIMOHHO-BBIYHCITUTEIILHBIX CUCTEM

Kaparanauuckoro TEXHHYECKOTO YHUBEPCUTETA.
Orcid ID 0000-0002-3744-9210.

KaHJMIaT TEXHUYECKUX HaYK, TOUEHT Kadeapbl (GU3NKH U
SHEProdPPEeKTHUBHBIX  TEXHOJOTHHA  CTPOHUTEIHHOTO
¢bakynbrera benopycckoro rocyJapCTBEHHOT O
yHHMBEpCUTETa TpaHcmopTta, lomens, PecmyOmnmka
benapyce. Orcid ID 0000-0001-7805-3581.

KaHIMJAT XUMHUYECKHX HayK, 3aBeAyroumuil kadempoit

XM EBpa3uiickoro HalMOHAJIIBHOTO YHUBEPCUTETA UM.
JL.H. I'ymunesa, Acrana. Orcid ID 0000-0002-7209-2341.

KaHIUJaT TEXHUYECKUX Hayk, npodeccop WHcrutyra
KOCMMYECKOW  HHKEHEPUUM U  TEIEKOMMYHUKAIUi
AJMaTHUHCKOTO YHUBEPCHUTETA DHEPIeTHKU U CBSI3U HM.
I'ymapb6eka laykeesa. Orcid ID 0000-0002-0121-6626.

KaHAuAaT XUMHUYCCKUX HAYK, JOUCHT, JICKTOP (l)aKy.TILTeTa
XUMHNHU u XUMHYECKOMN TCXHOJIOTHUH Kazaxckoro

HallMOHAJILHOTO  yHUBepcUTeTa UM.  anb-Dapadu.
Orcid 1D 0000-0003-1876-591X.

noktopant  PhD  AjmatuHCKOrO — YHHBEpCHUTETa
SHEPreTUKM U CBs3M  uM. ['ymapOeka Jlaykeema.
Orcid 1D 0000-0002-0646-6333.

noktopanT PhD xadenpsl TeaeKOMMYHHKAalMOHHBIX
cereil U cucteM MHCTUTYyTa KOCMUYECKON MH)KEHEPUHU U
TEJIEKOMMYHHUKAIMH ~ AJIMaTHHCKOTO  YHHUBEPCHUTETa
9HepreTuku u cBsizu uM. ['ymapoeka Jlaykeesa. Orcid ID
0000-0003-4154-2327.

140


https://orcid.org/0000-0003-2768-824X
https://orcid.org/0000-0002-7209-2341

31.

32.

33.

34.

35.

36.

37.

38.

39.

N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 1 (72)

Myn I".A.
Mun G.A.

Onainbex A.H.

Omngaceid A.

ITax .T.

[Ipanues K. /1.

[Ipouienko A.B.

Pycunos B.JL.
Rusinov V.L.

Carpr0oanauesa P.OK.

Satybaldiyeva R.Zh.

Cuceun I' A.

JOKTOp XUMHYECKUX HayK, TMpodeccop, aKaJIeMHK
HammonansHol nnxenepHoit akagemuu PK, 3aBenyrommii
kadeapol XUMHU U TEXHOJIOTHH OPTraHUYECKUX BEIIECTB,
MPUPOJHBIX COCAMHCHUH M TOJUMEpPOB (aKyIbTeTa
XAMUA H  XHMHYeCKOM TexHonoruu Kazaxckoro
HAI[MOHAJILHOTO YHUBEpCUTeTa M. anb-Papadu. Orcid 1D
0000-0001-5522-1255.

MarucTpant  (akyiabTeTa XUMHH M XHMHYECKOMN
TexHOJIOrnU Ka3axCKoro HaluoHaJIbHOTO YHHBEPCHUTETA
um. anp-®Papadu. Orcid 1D 0000-0002-4905-1998.

MarucTpant  (akyiabTeTa XUMHH M XHMHYECKOM
TeXHOJIOruH Ka3axcKoro HaluOHAIbHOTO YHHBEPCHUTETA
um. anp-®Papadu. Orcid 1D 0000-0003-1485-8748.

JOKTOp TEXHMYECKHX HayK, Mpodeccop, TIIaBHBIN
HAy4HBIA COTpYAHUK WHCTUTYTa HMHGOPMAIMOHHBIX H
BerunciuTelbHbIX Texnonoruii MOH PK. Orcid ID 0000-
0003-4892-5996.

akaneMuk HAH PK, noktop Xumuyeckux Hayk,
npodeccop,  3aBenyIOMMA  JIADOPATOPUH  XHUMHUHU
CUHTETUYECKUX U MPUPOJHBIX JIEKAPCTBEHHBIX BELIECCTB
Nuctutyra xumudeckux Hayk uM. A.b. Bekryposa. Orcid
ID 0000-0003-0381-7481.

aCIHUPAHT HanuonansHOTrO UCCIIE10BATEIBCKOTO
TEXHOJIOTMYECKOTO YHUBEpCUTETA "MockoBCKUi
TOCYJapCTBEHHbI MHCTUTYT CTald U  CIUIaBOB",
Poccuiickas denepanus. Orcid ID 0000-0002-6137-2882.

JOKTOp XUMHUYECKHX HayK, Hpodeccop, 3aBeayromui
kadeapor OpraHU4YecKO M OMOMOJEKYISIPHOW XUMHUU
XVMHUKO-TEXHOJIOTUYECKOTO ~ MHCTUTYTa Y PaJIbCKOIO
¢benepanbHOro yHuBepcuteTa uM. IlepBoro mpesujieHTa
Poccun bB.H. Ensuuna, ExkarepunOypr, Poccuiickas
®enepanus. Orcid ID 0000-0002-1705-4078.

KaHJM1aT TEXHUYECKUX HayK, accoll.npodeccop kadeapsl
MH(pOPMAaIMOHHBIX CUCTEM Me:xyHapoaHoro

YHUBepcUTeTa HHPOpMaIMOHHbIX TexHojorui. Orcid ID
0000-0003-2982-214X.

CTyIIEeHT (paKyIbTeTa XUMUH U XUMHYECKOH TEXHOJIOTUH
Kazaxckoro HaIMOHAILHOTO YHUBEPCHTETA
uMm. ans-®apadu. Orcid 1D 0000-0001-5822-6641.
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Cwmaxkanona A.C.

Cnanosa b.X.

Cyneiimenos N.O.

Te AJL

Ten A.1O.

Ten T.JI.

Tua M.B.

Tneynecoa A.

Ymbetnsiposa JI.b.

Yexumbaesa K.C.

MAarucTpaHt Kadeapsl TeICKOMMYHUKAIMOHHBIX CeTeH H
cucreM AJIMATHHCKOTO YHUBEPCHTETAa OJHEPreTHKH H
ces3u uM. ['ymapOeka Jlaykeesa. Orcid ID 0000-0002-
3216-0418.

KaHIUJIAT HSKOHOMHYECKUX HAyK, JOLEHT Kadeapsl
nudposBoi uHdopmauu u IT-ananutuku

KaparanapHCKOro  3KOHOMHYECKOTO  YHHBEPCHUTETA
Kasnotpe6coroza. Orcid ID 0000-0003-1119-208x.

JOKTOp  XMMHYECKMX  HayK, KaHaugar  (U3HKO-
MaTeMaTHYeCKUX  HaykK,  mpodeccop, aKaJeMHUK
HanmonansHoit nrxenepuoit akagemuu PK, mpodeccop
Nuctutyra  meauiiHbix — TexHoJoruii  KpeiMckoro
denepanpHbIiioro yHUBepcuTeTa uMm. B.W. Bepranckoro,
Cumopepononb, Pecrmyomuka  Kpeiv,  Poccwuiickas
®enepanus. Orcid 1D 0000-0002-7274-029X.

PhD, noueHT ANMATHUHCKON akageMHUM 3KOHOMHUKH H
craructuku. Orcid ID 0000-0002-4610-5663.

Kanammar XUMHYECKMX HAyK, CTapmidil  Hay4HbIH
COTPYOHUK J1a0OpaTOpUM XUMHH CHHTETHYECKUX H
OPUPOJHBIX  JIGKAPCTBEHHBIX  BemlecTB  MHCTHTYTA
xuMuueckux Hayk uM. A.Bb. Bektyposa. Orcid ID 0000-
0002-9607-050X.

JOKTOp TEXHWYECKHX HayK, mpodeccop, MpOopeKTop Mo
UG POBBIM TEXHOJIOTUSIM U MHHOBAIHSIM
KaparannnHckoro  5KOHOMHYECKOTO  YHHBEPCHUTETA
Kasnotpebcoroza. Orcid ID 0000-0002-9677-0266.

CTYAEHT (aKyabTeTa XUMUU M XUMUYECKON TEXHOJIOTMU
Kazaxckoro HalMOHaJIbHOIO YHUBEPCUTETa WM. allb-
®apabu. Orcid 1D 0000-0003-3780-155X.

MarucTpaHT Kageapbl TeICKOMMYHUKAIIMOHHBIX CeTed u
CUCTEM AJIMAaTMHCKOI'O YHMBEPCUTETA JHEPIETHKU U CBA3U

um. I'ymap6eka laykeesa. Orcid ID 0000-0002-0503-7721.

KaHJUaT MEIUIMHCKUX HayK, M.0. JIOLEHTa Kadeapsl
O6uodpu3uky, OMOMEAMLMHBI M HEHpoHayK (¢aKyabTeTa
6uosioruu u 6uorexHonoruu Kazaxckoro HalmOHaJIBHOTO
yHuBepcuteta uM. anb-®apadu. Orcid ID 0000-0001-
6508-707X.

KaHIUIAT  TEXHUYECKMX  HAyK, JIOUEHT  Kadeapsl
TEJIEKOMMYHHUKALIMOHHBIX CET€H M CUCTEM AJIMAaTHHCKOIO
YHUBEPCUTETa DHHEPreTMKM U CBA3M uM. [ymapOeka

Hayxeesa. Orcid 1D 0000-0002-1039-1629.
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ITanTeikoBa /1.b.

dananees A.Il.

[aixyrauHoB P.

IO BK.

SAsopckuii B.B.

cTapumi HAaY4YHBIN COTPYJIHHUK HNuctutyra
MH(OOPMALIMOHHBIX U BBIYMCIUTENBHBIX TEXHOJIOTUN
MOH PK. Orcid ID 0000-0002-6245-6447.

JIOKTOp TEXHHYECKHX HayK, mpodeccop, peKTop
KpriMckoro ¢enepaabHOro yHUBEpCUTETA UM.
B.U. Bepnanckoro, Cumdpeponons, Pecnyonuka Kpoim,
Poccwuiickas ®enepanus. Orcid ID 0000-0003-3642-4544.

noktopant PhD ¢akynpreta XuMHM W XMMHUYECKOH
TexHosorun Ka3axckoro HalMOHaJIBHOTO YHHMBEpPCHUTETa
M. anb-Oapadu Orcid 1D 0000-0002-5950-0689.

JOKTOp XUMHYECKHX HayK, mpodeccop, TIaBHBIN
Hay4YHBIH COTPYJIHHUK naboparopuu XUMHH
CUHTETUYECKUX M MPHUPOJHBIX JIEKAPCTBEHHBIX BEIIECTB

Wuctutyra xummueckux Hayk uMm. A.b. bektyposa.
Orcid 1D 0000-0001-6508-707X.

JOKTOp TEXHHYECKUX HayK, mpodeccop Kadeapsl
WHQOPMAIIMOHHBIX ~ TEXHOJOTMH U 0e30MacHOCTH
KaparananHCKOro  rOCyapCTBEHHOTO  TEXHHYECKOIO
yuusepcureta. Orcid 1D 0000-0001-6508-1954.
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MPABHJIA O®OPMJIEHUS CTATEA

1. XKypnan «M3Bectus HTO «Kaxak» mnyOnMKyeT HamucaHHBIE HAa PYCCKOM, Ka3axCKOM,
aHIIMACKOM W KOPEHCKOM SI3bIKaX OpUTHMHANbHBIE CTaThbH, 0030pbl. Takxke XypHan mpaer
MH(OPMAILIHIO, CBA3AHHYIO C JACSITEIbHOCTHIO O0IECTBA.

2.B opuUrMHaJIbHBIX CTaThsIX MOTYT pacCMaTpUBAThCS PE3YNbTAaThl KaK TEOPETHUYECKHUX, TaK U
npukinaaasix HAP.

3. ABTOpBI, JKeJaroIIKe OMyOJIuKOBaTh 0030pHYIO CTAaThIO, JOJKHBI IPEIBAPUTEIHLHO COIACOBATh
ee TeMaTuKy, MpeICTaBHB aHHOTaluio Ha |-2 cTp. B o0030pax cremyer ocBemaTb TEMBI,
MPEJCTABISAIONINE JOCTATOUYHO OOIINI HHTEpeC O BEIOPAHHOM TeMaTHKe UM OTPaKaroIue KaKou-
1100 BaXXHBIM ACMEKT MPUMEHEHHUS B MPOMBIIIICHHOCTH, CEIbCKOM XO3sICTBE, MEAULIUHE U T.J.
JlonmyckaeTcst 060011eHre pe3yIbTaTOB MHOT'OJIETHUX UCCIICAOBAHUI HAyYHBIX KOJJICKTHBOB.

4. O6beM cTaThy He TOJDKEH npeBbimarth 10 crpanur popmara A4. CtaThs J10HDKHA HAUMHATHCS C
BBeJleHUS. B HeM JOMKHBI OBITH JIaHBI: COJEp)KaTeIbHas MOCTAHOBKA PAacCMAaTPUBAEMOr0 B CTaThe
BOIIPOCA, KPATKUE CBEIEHUA 10 €r0 UCTOPUM, OTIIMUKE MPEAJIaraeMoil 3aJJaul OT YK€ U3BECTHBIX,
WJIY IPEUMYILIECTBO M3J1araeéMOro METO/1a 0 CPABHEHUIO C CyIIECTBYIOIUM. OCHOBHAs YacTh CTaTbU
JOJKHA cofiepKaTh (POPMYIUPOBKY 3a7jaud U MpeJiaraeMblii METOJI €€ PelICHHUs], 3aKII0YUTeNbHAsT
4acTh — KpaTkoe OOCYKIEHHE IIOJNyYeHHBIX pE3ylIbTaTOB M, €CIM BO3MOXKHO, MpUMED,
WLTIOCTPUPYIOINH BX 3()(PEKTUBHOCTD U CITOCOOBI TPUMEHEHHUS.

5.Bce cratbu mpoXoAsST MMEHHOE PELEH3UpPOBAaHUE HE MEHEe, YeM JBYMS HE3aBUCHUMBIMU
YUEHBIMH 110 COOTBETCTBYIOIIEH TEMAaTUKE.

6. Perienre o myOnuKanuy cTaTby MPUHUMAET pelakMoOHHAas kouierus JXypHaina.

7. TpebGoBaHusl K 3TUKE MyOJIMKanuii: ABTOPBI HECYT OTBETCTBEHHOCTh 32 JIOCTOBEPHOCTH U
3HAYUMOCTh HAy4YHBIX PE3yJIbTaTOB, M aKTyaJbHOCTb HAYYHOTO cojaep)kaHus pador. Pykomucu
CTaTeil, onmyOJIMKOBAaHHBIX paHee, UM NEpeJaHHbIX B APYrUe U3AaHUS HE TPUHUMAIOTCS.

8. ABTOpPBI MOTYT TMpEJICTaBUTh D3JEKTPOHHYIO BEPCHUI0O CBOEH CTaTbu 1O  ajpecy:
izv.ntokaxak@mail.ru.

TpebdoBanus k oopMIIEHUIO pyKoNHUcei

CTaThy NPENCTABISIOTCSA B 3JCKTPOHHOM BHJE B TeKcToBOM permakrope Word 97, dopmyisl
HabuparoTcs ¢ momoIneko pegakropa MSEquation 3.0 (2.0) uiu ChemDraw.

Ipudt Times New Roman 12 pt. Mexctpounsiit uatepsain 1,15. I[Tons: Bepxuee — 2,0cM, HUKHEe
— 2,0 cMm, neBoe — 2,0 cm, mpaBoe — 2,0 cM. Ab3ar — kpacHast ctpoka — 0,5 cM.

TekcT cTaThu TODKEH HAYNHATHCS C YKAa3aHUS:

c nesoti cmoponvi—uuaekcoB MPHTH u Y/IK, cOOTBETCTBYIOIIMX 3asBIICHHOW TEME, Huowe
TIPUBOSATCS:

Yyepe3 CTPOKY yKa3bIBaeTCs 3arjiaBue cTaTbH (IPOMUCHBIMU OyKBamMH, MIpUDT — MOTYKUPHBIH,
BBIPABHUBAHHE TEKCTA MO IICHTPY, Kerib 14 pt). Ha3BaHue NODKHO MakCUMaJIbHO MOJHO M TOYHO
OIUCHIBATh COJIEPIKAHUE CTaThM, BKJIIOYATh KIIFOYEBBIE CJIOBA, OTPa)KalollMe HAIpaBlICHHUE /MU
OCHOBHOH pe3y/bTaT MCCIEOBAHUSA, HO B TO JK€ BpeMsI OBITh KOPOTKUM U SICHBIM U HE COJEPKaTh
COKpaILCHU.

—  (aMunmMu ¥ MHUIHAATBI aBTOPOB (BBIPABHUBAHUE TEKCTA IO IEHTPY, MPHU(T — MOTYKUPHBIH,
keruib 12 pt),

147


mailto:izv.ntokaxak@mail.ru

N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 1 (72)

—  Ha3BaHHWE OpPraHU3allly U €€ MECTOHAXO0XICHUE,

— e-mail aBTopoB (BhIpaBHUBAHUE TEKCTA IO IIEHTPY, KYpPCUB, Keriib 12 pt),

— pes3ioMe (KpaTKoe HW3JI0KEHHE COJIEpYKAHMS CTaThH, JAIOUIee IPEJICTaBICHUE O TEeMEe U
CTPYKTYpE TEKCTa, a TAKXKE OCHOBHBIX pe3ynbTarax, /—10 nmpeasoxkeHuii, (BblpaBHUBaHUE TEKCTA 110
LEHTPY, KypcHB, Kerib 11 pt),

—  KJIIOYCBBIC CJIOBA, 00ECICUYMBAIONINE MMOJIHOE PACKPBITHE cojaepkaHus ctathu (7—-10 cJioB)
BBIPABHUBAHKE TEKCTA M0 MIMPUHE, KYPCHB, Keriib 11 pt),

—  TeKCT cTaThH (BhIpAaBHHBAHUE TEKCTA 110 IIMPHHE, KYPCHB, Kerib 12 pt),

—  CHHCOK JUTepaTyphl,

—  @®.1N.0. aBTOpOB, Ha3BaHUE CTAThH, PE3IOME, KIIFOUEBBIE CJIOBA HAa TPEX S3bIKaX (HA Ka3aXCKOM,
AHTJIMICKOM U PYCCKOM).

PucyHku 10KHBI OBITH MTPEICTaBICHBI B OTJAEIBHOM (aiie.

Cratbs npeacrasisercs B doc uiu docx ¢popmare, a Takke uaenTuuHas komus B pdf popmare, Ha
ANEKTPOHHBIN aJIpec KypHala, B OTACNbHBIX (ailax TyOIupyrOTCS PUCYHKH, TaOIHIIbI, TpaduKu,
CXEMBbI, a TaKXe MPUBOJAATCSA CBeAeHHsI 00 aBTopax ((pamuius, UMs, OTYECTBO, yu€Hasl CTEIECHb,
y4EeHOE 3BaHHUE, CIIY)KEOHBIN aapec, MECTO paboThl, JOJDKHOCTh, KOHTaKTHbIC TenedoHbl, e-mail u
Orcid ID).

Ccpuiky Ha JHUTEpaTypHbIE MCTOYHUKM B TEKCTE MPHUBOJATCS IIOCIE IMTAThl B KBaJpPaTHBIX
ckoOkax. bubmmorpaduyeckuii cmucok oQOpMISIETCS B COOTBETCTBHH C TpPeOOBaHUSMU
I'OCT 7.1-2003 «bubmuorpadudeckas 3anvck. budbmuorpadudeckoe onucanue: o0mwe TpeOOBaHUS
Y TIPaBUJIA COCTABJICHUSI.
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