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MATEMATHUKA U HTHOOPMATHUKA

MPHTM: 20.01.07
YK 004.4

AGILE M SCRUM-ITIOJXO/I B PA3PABOTKE
MMPOTPAMMHBIX TPOAYKTOB

Bbazap6aeBa A.M., MykanaeBa A.C.
3anaono-Kasaxcmanckuti acpapro-mexHono2uieckull ynugepcumem um. Kaneup xana
Ypanvck, Pecnyonuxa Kazaxcman
e-mail: aynurb55a@gmail.com, maxiasem92@mail.ru

B cmamvwe paccmampusaiomes memoobst u mooenu paspadbomxu npopamMmHbiX nPpoOYKmMos, 8 YacmHoCmu
Agile-gpunocogpus u e2o nedasmee szapoorcoenue, OCHO8HbIC NPUHYUNBL U YEHHOCMU NOOX00d. Jlamvl
onpeoeneHuss MEPMUHy, ONUCAHBL NPEUMYIECBAd UCNONb308AHUA dMO020 nooxoda. Taxdce npugedena
cmamucmuka cmpan pecnonoeHmos, ucnoav3yviowux Agile 6 ceoeti pabome. IloopobHno onucan
uHcmpymenm peanuzayuu Agile-gpunocoguu 6 suoe Scrum-nooxoda. Onucana ucmopust B03HUKHOBEHUS KAK
UHCMPYMEHMA, SMUMONI02USA, IMANbL 8 NePUoO paspadbomKu NPOSPAMMHBIX NPOOYKMOE, MePMUHbL U PO,
603HUKWUE émecme co Scrum. B nvinewnuti nepuoo epemenu Scrum smo uncmpymenm Agile, komopuwiil
cmoum Ha nepeom mecme NO UCNOAb308AHUI0 6 paszpabomke npooykmos. B kauecmee pesyibmama
8b18e0eHbl HEOOCMAMKU, 8 Kauecmee akmopos Komopbvie MO2ym npugecmu K MamepuaibHolM pacxooam u
mpame 6pemMeHu.

Knrouesvie cnosa: mooenu paspabomrxu 110, Agile-nooxoo, nooxoo k paspabomre npooykma, memoo
peanuzayuu pabomsl, npunyunvt agile, ynpasnenue npooykmamu, scrum, 63xK102, scrum-macmep.

Maxanada bazoapramanviy Kammamacvlz emyoi azipaey adicmepi MeH Mooenvoepi, aman aumkanoa
Agile @urocogpusicol men omnviy orcaxvinOoa naivida 6OAYbL, KOZKAPACMbIY He2i3el NpuHyunmepi Mem
KYHOBLILIKMApbl  MAankplianaovl. Tepmunuiy —aumvikmamaniapvl Oepineen, Oyn macindi Koa0aHyObly
apmuiKwblivikmapel  cunammanzan.  ComviMen — xamap, 03  ocymvicvinoa — Agile  xonoamamovin
pecnoHOeHmmepOiy endepi mypaivl CMAMUCMUKAILIK MaliMemmep Keamipineen. Agile gunocoguscwin
Scrum 20ici mypinde eneizy Kypanvl eoicetl -meedicelini cunammanear. OHbIY KYpan peminde nauoa 0601y
Mapuxvl, MUMON02USCHL, OALOAPIAMANBIK OHIMOepOi a3ipney Kezenoepi, Scrum-men Oipee naiida 6oa2am
mepmunoep men pendep cunammanzan. Kasipei yaguimma Scrum - oyn Agile kypanwi, on enimoi a3ipaeyoe
anoviyevl Kamapoa. Hamuoicecinoe mamepuanovlk WbIRbIHOAP MeH VaKblMMbl HCOANMYed IKelemiH
¢axmopnap peminde kemwinikmep KeaimipineeH.

Tyitinoi co3oep: 6a0apramanviy KaMmamacols emyoi Kypy mooeavoepi, agile macini, oenimoi azipney
macini, scymoicmol en2izy adici, agile npunyunmep, onimoi 6ackapy, SCrum, , 6sx102, scrum-uebepi.

The article discusses methods and models of software development, in particular Agile philosophy and its
recent origin, the basic principles and values of the approach. Definitions of the term are given, the
advantages of using this approach are described. It also provides statistics on the countries of the
respondents who use Agile in their work. The tool for implementing Agile philosophy in the form of a Scrum
approach is described in detail. The history of its emergence as a tool, etymology, stages during the
development of software products, terms and roles that arose along with Scrum are described. In the current
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time period, Scrum is an Agile tool that is at the forefront of use in product development. As a result,
drawbacks are derived, as factors that can lead to material costs and a waste of time.

Keywords: software development models, agile approach, product development approach, work
implementation method, agile principles, product management, scrum, backlog, scrum master.

Ha nanHbIii MOMEHT BpEMEHHU CYIIECTBYIOT MHOXKECTBO Pa3IMUHBIX Mojenel pazpadborku 110. U
TaK)Xe CYILIECTBYIOT pa3Hble METOJIOJIOTHH. 3arJIsIHYB BO BCEMHUPHYIO CETh, Mbl OOHAPY>KUM MHOTO
MIPOTUBOPEUNBOM HHPOPMALIMK O TOM, KaKUE€ MOJICIH CYIIECTBYIOT U KaK UX OTin4yaTh. M uHOM pa3
ObIBa€T OYEHb CIOXKHO pa3lu4YUTh U pa3oldparbcsi B u€M-Inbo. VY KaxkAOro NpoAyKTa
(mporpaMMHOro oOecreyeHus) eCTh KU3HEHHbIE [UKIBI — MEPUObl, Yepe3 KOTOPble OH JOJKEH
NpONTH, HAuWHAS C CO3JaHUS J0 pPa3pabOTKU U BHEApPeHHA. B OONBIIMHCTBE CIIydyaeB 3TO
MOJIrOTOBKA, TPOCKTUPOBAHHE, CO3JaHMEe M TOJAJAEp)KKa. Ha3BaHMs caMuxX JTaroB MOTYT
OTJIMYATHCA U ICTTUTHCS Ha O0JIee MEITKHE ITaIbl.

Mogens pa3pabOTKH MPOrPaMMHOTO OOECIIEYECHHUsI OINMCHIBACT, KAaKHE CTAaIUU >KU3HEHHOTO
[MKJIA OHO MPOXOJAUT U YTO MPOUCXOUT Ha KAKJIOW U3 HUX.

OcHOBHBIE MOJIEIH:

— Code and fix — Mojenb KOAMPOBAHKS U YCTPAHEHHS OIIHOOK;

— Waterfall Model — kackannas Moaens, WM «BOIOIIALY;

— V-model — V-o6pa3nas Mmojeib, pa3paboTKa uepe3 TeCTHPOBAHUE;

— lterative Model — ureparuBHas (M UTEpallHOHHAS) MOIEIID;

— Spiral Model — criupansHas Moelb;

— Prototype Model — nporotunnas Mojens.

Mwmetoaosnorusi BKJIto4aeT B ce0s HaOOp METOJ0B IO YMPaBICHUIO pa3pabOTKOW: 3TO MpaBuUIIa,
TEXHUKU ¥ IPUHIUIIBI, KOTOPbIE AeNatoT e€ 6osee 3peKTUBHOM.

B stoii craThe paccmarpuBaetcs “Agile”. Agile 3apoauiics OTHOCUTEIBLHO COBCEM HENABHO, B
2001 romy B amepukanckoM mrate FOta, 17 He3aBUCHMBIX MPAKTUKOB B cdepe MEeTOJ0JOTUi
pa3paboTKu MpoayKTOB, Has3biBaromux cebs “Agile Alliance” Bemyctunu “Manudect rubdxoii
pa3paboTku IMporpaMMHOro obecnedeHus”. Agile ucnonb3oBaics U 10 MaHH(pecTa, HO ToOCie
JaHHOro coObITusi Agile cram uCHonb30BaThCsl MOBceMeCTHO. Ha TOT MOMEHT ‘30J0ThIM
CTaHJapTOM” B pa3paboTKe MPOrpaMMHBIX IPOAYKTOB sIBIIsIcS MeTo Bogomnaaa (Waterfall Model).
B pa3nbix ucrounukax rosopurcs, Agile-metononorus u Agile-punocopusa. Merononoruein ee
Ha3BaTh CIIOKHO, TaK KaK 371eChb HET TONIArOBBIX WHCTPYKIMK. ECTh IEHHOCTH W TNPUHIIUIIBL,
MoMoOTaIIHe pazpadoTunkam Oosiee ObICTpO U dHPeKTUBHO pabOTaTh HAJ CO3JaHUEM TOTO HIIH
uHOTO TIpoaykTa. B KeMOpumKckoM ciioBape 1aHbI Ba OTMPEACTICHAS ATOMY IpHjIaraTeIbHOMY:

— able to move your whole body easily and quickly - moaBu»HbI#, TOBKHIA;

— able to think quickly in an intelligent way - cooOpa3uTenbHbIii.

MOXHO OTMETHTH, 3TH KaueCTBa UMEIOT OOJIBIYIO IEHHOCTh B HAIlle BpeMs, I1e KOHKYPEHIIUs
Ha KaXJIOM IIary.

Agile — 310 cemeicTBO «THOKHX» MOIXOI0B K pa3pabOTKe MPOIYKTa, METOMOJIOTHH Il THOKOTO
VIpaBJICHUS MPOEKTAMH B Pa3iIMUHBIX cdepax, oT pazpadorku [10 no peammzanmyu MapKETHHTOBBIX
CTpaTeTHi, C [ENBIO MOBBIIICHUSI CKOPOCTH CO3/IaHMsI TOTOBBIX MPOTYKTOB U MHHUMHU3AIIUH PUCKOB
32 CYeT MMKJINYECKOTO BBIMOJIHEHHs, MHTEPAKTUBHOTO B3aUMOJICMCTBUS WJIEHOB KOMAaHJIbl U
OBICTPOH peakiuell Ha U3MEHEHUS.

Agile cocrout u3 4 nieHHocTel U 12 MPUHIMIIOB, KOTOPBIE PUBEACHBI HUKE. LleHHOCTH racar:
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1. JIroou u ux e3aumooeticmeue mexcoy coboil vliie Npoyeccos u UHCmpymeHmos. PackpbiBas
3HAa4YEeHUE, UMEETCS B BUY, IS 3PPEKTUBHON pabOTHI JItO/ICi, OHU HE JOJKHBI OBITH OTPaHUYCHBI
nporeccaMy WIM MHCTpyMEHTamH. JIIoAM JOJDKHBI MMETh MPaBO CaMU BBHIOMpATh MPOLECC WU
MHCTpyMEHT. VX B3auMOJIEHCTBUE TaK)KE€ HE JIOJDKHO OTPaHUYMBATHCSA JOKyMEHTAIMeH, Ba)KHO
o0I1IeHUe HANPSAMYIO U JIMYHO, @ HE MUCbMEHHO WJIN MOCPEACTBOM TPETHEro JIMLA. DTO HAIPAMYIO
BJIMSIET HA CKOPOCTb Pa3paboTKH.

2. Pabomarowuii npooykm eviue O0oxymenmayuu. Pa3paOOTUYWKH HOJDKHBI JIeJaTh aKIEHT Ha
UCIPAaBHOM IPOJYKTE U TOM, KaK OBICTPO IOSIBUTCS BO3MOKHOCTh BOCIIOJIB30BaThCS UM, a HE Ha
auarpammax, OT4eTax ¥ Mpoydell JOKYyMEHTAIUH.

3. Compyonuuecmso, oOpueHmuposannoe HA NOMPeOHOCMU KIUEHMA, 6blile CO2NACOBANHUS
yenosutl konmpaxkma. Yacto B mporiecce pa3paboTKU BOZHUKAIOT MPOOIEMbI, KOTOPBIE HEOOXO0IUMO
pemats B npouecce. [loaToMy HEOOX0AMMO OTKa3aTbCs OT JIMIIHUX AeTaneil B KoHTpakTe. Ctporo
3aJJaHHble B Hauyaje paboThl JeTald, IJIOXO CKa3blBalOTCA Ha NpoljeMax U NPUOPUTETaX,
BO3HUKAIOIIMX Ha MOCIEIYIOLNX dTanax pa3paboTKu NpoaykTa. B aToM ciyyae BaxHO MOCTOSHHOE
o0lleHHe MEXIy CTOpOHaMHM M olepaTtuBHas oOpaOoTka npoOieM. Baxno BeicTpanBaTh
JIOBEPUTEIIbHbIE OTHOILIEHHS MEX/ly CTOPOHAMHU Ul TAKOTO BUJA COTPYJHUUYECTBA.

4. ['omosHnocmo K usMeHeHUusAM eviuie Cle008aHus HaualbHoMy niany. Bo n3dexxanue puckoB Ha
MOCTIeTHUX dTarnax paboThl, BAXHO pelIaTh WX 10 MEpPE BO3HUKHOBEHHs, TO €CTh Ha JIOOBIX
cranuax. Pa3paboTumku [OJDKHBI MMETh TOTOBHOCTh K paboTe HaJa He3alUIaHHPOBAHHBIMU
JIETAJIIMU, HO JOITYyCKAOTCS )KEPTBbI CO CTOPOHBI 3aKa3UYMKa YEM-TO MEHEE LIEHHBIM.

Taxoke Agile cnemyer TakuMm pUHIKIIAM, KaK:

1. IlepBocTenleHHBIM  SIBJISIETCS  YJIOBJIETBOPEHHE TMOTPEOHOCTEM  KIMEHTAa, BCIEICTBUE
IIOCTOSIHHOW 1 paHHel noctasku [10.

2. Jlaxxe Ha MOCIEIHUX 3Tanax pa3padOoTKH, B TpeOOBAaHUAX MPUBETCTBYIOTCS U3MeHeHus. Agile
II03BOJISIET BHOCUTHh U3MEHEHHUS ISl IPENOCTABIICHHS] KIIMEHTY KOHKYPEHTHOTO IIPEUMYILECTBA.

3. HcnpaBHbBIil TPOAYKT CIEAyeT BBITYCKaTh Kak MOXHO dYalle, MEePHOJAWYHOCTh KOTOPOTO
COCTaBJISIET OT Maphl HEJEJNb JI0 Mapbl MECSIIEB.

4. B npouecce Bcell paboThl pa3pabOTYUKH U 3aKa3YMKHU JOKHBI IOCTOSIHHO pab0TaTh BMECTE.

5. Hag mpoaykToM J10ykHBI paboTaTh MOTUBUPOBaHHbIE IIpodeccuoHanbl. UToObI B pe3yibTaTe
MOJyYUTh XOPOILIMM MPOJYKT, HEOOXOAMMBI XOpOLIME YCIOBHs, oOecredbTe MOJACPXKKY U
JIOBEPBTECH UM.

6. bonee pe3ynpTaTUBHBIM crocOOOM oOMeHa MH(popMaiueil kak ¢ camMOd KOMaHJOH, Tak U
BHYTPH KOMaH/IbI SIBJISI€TCS HEMOCPECTBEHHOE OOIICHHE.

7. OCHOBHBIM TTOKa3aTEJIEM MPOTpecca SBIECTCS paOOTAIOIINI MPOIYKT.

8. CrioHCOpBI, pa3pabOTYMKK W TOJIL30BATENHN JOJDKHBI MMETh BO3MOXKHOCTH OECKOHEYHO
MOJIEP>KUBATh OCTOSTHHBINA pUTM. Agile momoraeT HajJaJAuTh TaKOl yCTOWYMBBIN MTpoLiecc.

9. HempepsiBHOE BHHMaHHE K TEXHHYECKOMY COBEPIIECHCTBY M KaueCTBY MPOCKTHPOBAHUS
MTOBBIIIAET THOKOCTH MTPOCKTA.

10. ITpocroTa — HCKYCCTBO MUHUMH3AIMH JMIITHEH paboThl — KpaiiHe Heo0XoauMa.

11. Camble nyumme TpeOOBaHMS, ApXUTEKTypHbIE M TEXHHUYECKUE PEIICHHsS POXKIAITCI Y
CaMOOPraHU3YIOIINXCS KOMaHI.

12. Komanga pa3paOOTYMKOB JOJDKHA CHCTEMHO aHAJIU3UPOBAaTh BO3MOXKHBIE CIOCOOBI
MOBBIICHUS 3((HEKTUBHOCTH M COOTBETCTBEHHO MCITPABIISTH CTHUIIH PaOOTHI.

PaccMoTpeB 1IEHHOCTH U IPEUMYILECTBA, HAPSAMYIO MOKHO BBIBECTU TaKHE HEJOCTATKHU, KakK:

— IIpeHeOpeKeHNe TOKyMEHTAalUel MOKET BIOCIEICTBUN NIPUBECTU K €€ HEBAXKHOCTU MJIM JIaXke
OTCYTCTBHIO;
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— IUTaHUpPYS JIMOIb HAa KOPOTKMH TEpUOJ BPEMEHH MOXHO YIYCTHTh BaKHOCTh
MacmTaObupoBaHUs MPOAYKTOB,;

— 10 IPUYMHE BO3HUKHOBEHHS HOBBIX TPEOOBAHMU CO CTOPOHBI 3aKa34YHMKa CITYCTS! HECKOJBKO
UTEpaIfii MOKET MPUBECTH K M3MEHEHUIO YXKe CO3/IaHHBIX 3JIEMEHTOB U M3MEHEHUIO CTPYKTYPHI,

— BIIOCJICJICTBUY PEUICHUsSI MPOOJIEM CaMbIM IPUMHUTHBHBIM, HO HE BCETJa BEPHBIM CIOCOOOM
MOJKET MPUBECTH K IMOTEPE KAuecTBa MPOAYKTA MM HAKOIUICHUIO OIIMOOK.

Anamuzupys 3apoxzaenue Agile-punocodun, Mbl yBEpeHHO MOXEM CKa3aTh, YTO 3apOXKIACHHE
npousonuio B cdepe pazpaboTku npoaykToB. B ocnoBy Agile jernu oOiienoHsTHbIE IEHHOCTH U
MPUHIUIIB, M3-32 YeTO0 OH MPUMEHNM BO MHOTHX c(epax Hallel ¢ BaMH KU3HU: (PUHAHCHI, TSHKENAs
MPOMBIIIICHHOCTD, PUTEWJI, TEICKOMMYHHKAIIMY, YHEPreTUKa, TOCYJapCTBEHHBII CEKTOP U T.J., HO
cdepa pazpadorku 10 no cux mop nmuaupyer. CoriacHo BceMupHou cratuctuke “State of Agile”
2020 roga MO>KHO YBHIETb, YTO OOJBIIYIO JIOJO PECIIOHICHTOB, TpUMEHSOImUX Agile paboTaroT B
cdepe pazpadotku [10, kak MbI MOXKEM YBUJIETh HA PUCYHKE.

® Pazpabomea [T0

B IT rexmonormm

B (ioemyEHEanHe
Laprewsr

= HE

B [Tpogass

Pucynok — Cratuctuka “State of Agile” 2020 roga

Anammzupys cutyarmio ¢ Agile B crpanax Pecnybnuke KazaxcraHn, Mbl MOXKEM MIPUUTH K TAaKUM
nuppam. Ha 2017 rox mumes 1-2 % ka3zaxcTaHCKUX KOMITAaHUN Mcmoib3oBaiu Agile-moaxoasl. Ha
JAaHHBI MOMEHT BpeMeHHM 3Ta ImHdpa BbIpocia. Takue KpymHble KommaHuM kak COepOaHK
Kazaxcran, poun Campyk Kaswiaa, ctpoutensnas kommanust Bl Group, AO b «Anbda-banky,
CK Xampik, “Kcenn” u “bunaitn” BHeApwIn Wiau HaxonsaTcs Ha myth kK Agile. HemamoBaxHO
ormeTtuTh, uro Kommanuu FAANG (Facebook, Amazon, Apple, Netflix and Google) axtuBHO
MIPUMEHSIOT TIOJIXO0/IBI Ha OCHOBE Agile /1 yBemnueHus: CBOei THOKOCTH.

CaMoe ciioXHOE ISl UCTIONHUTENEH U pPyKOBOJIUTENEH BO BHeIpeHHH Agile B KOMIaHUIO WU
KOMaHy sIBIsieTCs mpobaemMa u3MeHeH s 00pasa TpaJIulMOHHOTO 00pa3a MBIIICHUS Ha THOKUH.

CymiecTByeT MHOXECTBO MOAX0A0B Agile, KOTOpble MOXXHO HCIIONIb30BaTh MPHU Pa3padoTKe
MPOCKTa, KaXIblii UMEET CBOM HAa0Op MHCTPYMEHTOB M TEXHHUK. 3 caMbIX MOmysspHbIX Agile-
Meroaa: Scrum (Ckpam), Kanban (Kaun6an), Lean (JIun)
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Scrum 3TO KOHKPETHBIN MOJIX0JI, ”THCTPYMEHT KOTOPOE€ MOKHO HCIOJIb30BaTh KaK PyKOBOACTBO
no Agile. DT aBa cioBa OYEHb YACTO HCIONB3YIOTCS BMecTe W Scrum momoraer Agile
peam30oBaThes, a HE OCTaThCs KpacuBo ¢unocodueid. 25 ner ucnonamioch Scrum B 2020 roxy u
Ha HBIHEIITHEE BPEMs OH SBJISICTCS CaMbIM oy ispHbiM Agile-moaxomom.

B 1986 romy B Harvard Business Review Xuporaka Takeyun m Mkymxupo Honaka B craThe
MCIIOJIb30BAJIM BIEPBbIE TEPMUH “‘scrum’ B o0yacTu pa3paboTke MpoeKkToB. Ecau ocTaHOBUTCS Ha
TepMHUHE “‘scrum’, OH HCIIOJB3YETCS B PErOM W MMEET 3HAYCHHE OJHOTO M3 DJIEMEHTOB WIphl. B
cllydae, KOTJja UTPOKM KOMAaH/]l HapyIlIaloT [paBuiia Wik, OCTAHABIIMBACTCS UTPa, U OHU COOMPAIOTCS
BMECTE, HEIJISSICH APYT C IPYTOM U C KOMAHIOW-MPOTUBHUKOM U KIyT cOpoca Msida Cyabei. ITo
HayaJlbHOE COCTOSIHUE, MOCJe KOTOPOro Ta WJIM MHAas KOMaHJla OBJAJEBAET MSIUYOM, U HAUUHAETCS
urpa.

Ken IlIBabep u Ixedd CazepieHy, 3aMHTEPECOBABIINCH CTAThEH CO3JAIM HOBBIA TOIXOM, U
nanu emy HazBanue “‘scrum’. Jxedd Cazepnenn BMecTe ¢ KoJleraMu BIIEpBbIE IPUMEHUI Scrum
i pa3zpaboTku cuctem B 1993 rony,

Bo Bpems paGotsl B Easel Corp. y HHX cTOsNia ClIO)KHAas 3aada — 3a 6 MecsIeB pa3padoTarh
MOJIHOIICHHYIO 3aMEHY YK€ CYLIECTBYIOIIEeMy NpoAyKTy. Pa3paboranusiii Scrum-mporecc
MO3BOJIMJI YCTEIIHO 3aBEPUINTH MPOEKT B CPOK, HE BBIXOJS 32 PAMKH 3aIJIAHUPOBAHHOTO OOJKETa
U ¢ HU3KHUM KonmdecTBoM omuOok. Ilozmaee [xedd Casepnenn oObenuumwmch ¢ Kenom
[[IBaGepoM mnst Qopmanm3alii W OKOHYATEIHHOW 3aBeplieHHs moaxona. Ha koHdepeHInn
OOPSLA (“Object-Oriented Programming, Systems, Languages & Applications”) KOTOpbIii
npoxoaua B okTsOpe 1995 roma B mrate Texac, xedd Cazepnena u Ken IlIBaGep Bmepsbie
npeactaBmwin Scrum B qokiagae SCRUM Development Process n onucanu Scrum-mporiecc.

Ecnu otBeuats Ha Bompoc: «Kak paboraer Scrum?», cienyeT HayaTh ¢ Mapbl 0OCOOCHHOCTEH,
OCHOBAaHHBIX Ha Scrum.

PaGora Bemercs mMKIaMu, KOTOpble HMeHYIOTCS CHOpuHTaMH, TPOAOKUTEIHHOCTh BCEX
CIIPUHTOB OJIMHAaKOBa, HEe Oosiee 4-x Hemenb. [lepen KaXKapM CIPUHTOM IIAHUPYETCS paboTa U
CTaBUTCA 1EJTb K KOTOPOH CTPEMUTCS] KOMaH/Ia B TEPUOJ CIIpUHTA. EjXeTHEBHO B MEPHO]] CIIPUHTA
npoBoAATCsl 15-MUHYTHBIE COOpaHUsI KOMaH/Abl, TJ€ BCE YYAaCTHUKH OOBEIUHSIOT YCHIIUS Haj
npoOjeMaMu U TIPENSATCTBUSIMH B JTOCTHIXKEHUH TTOCTABICHHOM 3aa4H.

PesynpTaToM crnpuHTa SABISETCS TONBKO «IPOAYKT», K TpUMEpy, MAW3aWH WU KOJ
MIPOrpaMMHOTO 0bOecIiedeH s, TO €CTh TO, YTO TOTOBO K MCIONIb30BaHUI0. [lepes Hayamom cnpuHTa
€ro Ha3bIBAIOT «OOPKIOTOM TMPOJAYKTa», a B Mepuoa paboThl «OIKIOrOM CHpUHTa». ToJbKO
COOTBETCTBYIOIIUN KPUTEPHUSIM 3aBEPIICHHOCTH OOSKIIOT SBISETCS Pe3yJlbTaTOM CIPUHTA U €ro
OKOHYaHMS. BIKJIOT Ha MCXO0/e CIPUHTA KaK PE3yJIbTaT HA3bIBAETCS MHKPEMEHTOM MPOIYKTa, €ro
HE 00s3aTebHO TIepelaBaTh B HCIOJIB30BaHWE, HO OH JOJKEH OBITh ToTOoBBIM. Komanna,
paboTaroriasi HaJ MPOAYKTOM, Ha3bIBAETCS SCrum-KOMaHA0|, B KOMaH/Ie TaKKe eCTh Scrum-MacTep
W BIIaJiesier] mpoayKTa. BiagenpiieM mpoaykTa Mbl Ha3bIBa€M JIMIIO MPEICTABISMIONIECTO 3aKa3unKa, a
Scrum-macrep 3TO CBS3BIBAIOIIEE BCEX JIMIIO, KOTOPOE HECET OTBETCTBEHHOCTH 3a ycIeX paboThl B
LIETIOM.

«KomaHnnma pa3paboOTYMKOB», KOTOpask TPYOUTCS HaJ MPOAYKTOM, COCTOMT HE TOJBKO W3
pa3paboTunkoB. HecMoTpsi Ha Ha3BaHHEe, B KOMaHJE TakKKe€ MOTYT OBITh CIEHUATHCTHI, KOTOpPhIE
BHOCST CBOIO JIENITY B CO3[]aHNE MporpaMMHoro obecrieuenus. Komanga pazpaboT4uKoB B HE UMEET
00s13aHHOCTEH, HAaIPaBJIEHHBIX Ha OJHOTO YEJIOBEKa, OHU PacCMaTPUBAIOTCS TOJIBKO KaK KOMaHJa.
Komanga cama cTaBUT LenM B IUJIAHUPOBAHUU CIPUHTA U B NEPUOA CIPUHTA OHH JTOJIKHBI
BBIIIOJTHUTh ~ 00s3aTeNnbcTBA W BBIMYCTUTh  npoaykT.  Komannma — gomkHa — ObITh
KpOCCQYHKIIMOHAIBHON, TO €CTh BKJIOYaTh B ce0s BCEX HEOOXOJUMBIX CIELUAIUCTOB IS
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pa3paboTKu, HO COCTOSTH HE Oonee ueM u3 9-Tu dYemoBeK. J[nms MacmTaOHBIX MPOTYKTOB
CYIIECTBYIOT JOMOJHUTEIbHBIC Scrum-moaxo/sl, kak Large-Scale Scrum.

Bunanenen npoaykra, 4yenoBeK, KOTOPHII KOMMYHULIUPYET C JIHOJbMHU, 3aUHTEPECOBAHHBIMHU B
MIPOJYKTe, 3aKa3unkaMu. Ha ocHOBe MoOHMMaHwMsI MOTPpeOHOCTEH KIUEHTa, OH (POPMUPYET BUIACHUE O
OyIylIero MmpoaykKTa U BIaJeNblEeM MpoayKTa co3aaércs Odkior mpoaykrta. OH JOKEH YMETh
OTKa3bIBATh KJIMEHTY-3aKa34MKy, €CJIM BHUIUT, YTO €ro 3ampochl IMPOTUBOpEYAT U MEMIAOT
JOCTHKEHHUIO KOHEUHOM 11N B pa3paboTKe MPOIyKTa.

Bo-BTophIX, Bnazenel MNpoayKTa JOJKEH ObITh Ha CBSI3W C KOMaHAoOH pa3pabOTUMKOB,
WH()OPMHPYET X MO JIETAIsIM OIKIIOTa, YBEIOMIISIET O U3MEHEHHUAX CO CTOPOHBI 3aKa3unka. Takxke
OH TOJHOIICHHBIN WIEH Scrum -KOMaH/bl U YYaCTBYET BO BCEX MEPONPUSITHSIX.

Scrum-macrep — 3TO HE PYKOBOASINAS JOHKHOCTh, KOTOPasi MOKET HAKa3aTh WM OTCTPAHUTH
kKoro-to. Ero o0si3aHHOCTH 1MOMOYBL BCEl KOMaHEC OPTaHU30BaThCS CaMOCTOSITEIBHO, HAIAXKUBAThH
TOYKH CONPUKOCHOBEHUS MEXIY CO0OM, YTOOBI OHM MOTJIM pelIaTh MPOOJIEMbl, JOTOBapUBASIChH
Mexay coboit. Eciu komanaa ObIcTpo oOyyaema U alaniTupyemMa, co BpeMEHEM CaMOyIpaBIIIeMOi
KOMaHJIe Scrum-MacTep CTaHOBUTCA HE HykeH. Ho yacTo 3ToMy MOXET moMmemarh CMEHA YJIEHOB
KOMaH/IbI.

Hecmotpss Ha BClo OpraHM30BaHHOCTH SCrUMa, OH MOAXOAUT HE BCeM. BaXHO YYHTHIBATH
HEKOTOpBIC (PAKTOPBI, KOTOPBIE MOTYT MPHUBECTH K JOMOJHHUTEIHHBIM PAcXoJaM KOMITAHHH WU
opranu3anuu. B wactHocTH, 3T0:

— Ecnu KOHEuYHyI0 11e7Tb BO3MOKHO IMPOCUWTATh, a HAa PE3yJbTaT BIUSET JIHUIIb BBIMOJHEHUE
QJITOPUTMA WU TUIAHA, TO BHEAPATH SCIUM HET HUKAKOTO CMBICIA, 3TO OYJET JUITHIUM PacX0Ja0M
Ha SCrum-macrtepa, TpaTod BpEMEHU Ha ©KEJHCBHBIC BCTPEYM U OTBJICUCHHEC KOMAaHJIbI
pa3pabOTUHKOB;

— SCrum mpearmonaraeT MHOTO THIIOT€3 O TMPOEKTE, TO €CTh Ha CTapTeé MBI MHOTO HE3HaeM,
MOATOMY paboTa TPOJETbIBACTCS LMKJIAMH: IIar, TeCTUPOBaHUE, eciau BCE paboTaeT XOpollo,
cnenyromuid mar. Eciu ecTh Hemonaaku, TpeOyeTcs MOBTOPUTH TOT K€ LMK MHBIM CIIOCOOOM.
Hcxoms U3 3TOoro, MOKeM CKasaTh IieHa OIIUOKHU He JOJKHBI ObITH BLICOKOH.

— Kak ynmoMmuHanocs BbIllie, 3aKa34UK JOJDKEH OBITh BOBIICYEH B MPOIIECC, KaK MOJHOIECHHBIN
YIeH KOMaHJbl M JaBaTh OOpaTHYIO CBs3b. Ecim 3akazumk OyAeT mporagaTh U MOSBISITHCS, TO
HUYETO M3 3TOTO HE MOIYYUTCs. SCTUM COCTOHUT B TECHOM OOIICHUH C 3aKa3YUKOM.

Takum o6pa3zom, paccmorpena Agile-punocodus, kKak METOIOIOTHS Pa3pabOTKH MPOrPaMMHBIX
MPOJIYKTOB, €0 3apOKJICHHE, MPUHLMIBI U [IEHHOCTH. OCHOBBIBAsICh HA LIEHHOCTH W MPUHIUIAX,
BBIBEJICHBI HEJOCTaTKH. [IpoaHanu3upoBaHo 3apoxjeHue Agile um mpuBereHa CTaTHCTHKA €ro
MPUMEHEHHUS B Pa3HBIX cdepax Ku3HenesaTenbHoCTH U B Pecyonuke Kazaxcran.

Kak meton peanuszanmu Agile omucan SCrum-moaxon, 3apokIeHHE Kak METO/Aa MPUHIUIBI U
anropuT™M pabOThl METOJIa, TEPMUHBI U «HOBBIC» WICHBI KOMaH/Bl. TakkKe BBIBEJICHBI HETOCTATKH
ATOTO MOAX0/a, OCHOBAaHHBIE HA TOM, TJIe U KaKUM KaMITaHUSM, 1 KOMaH/IaM OH MOXET He MOJOUTH
KaK METOJI pa3pabdOTKH.

Jluteparypa:

1. Schwaber K. Agile Software Development with Scrum (Series in Agile Software Development). —
New York: Prentice Hall, 2001. — 52 p.

2. Alistair C. A Human-Powered Methodology for Small Teams. — New York: Pearson Education, 2004.
-35p.



N3BECTH HAYYHO-TEXHUYECKOI'O OBIIECTBA «KAXAK», 2021, Ne 2 (73)

3. Rosenberg D. Agile Development with the ICONIX Process: People, Process and Pragmatism. —
New York: Apress, 2005. — 145 p.

4. Ambler S. Agile Modeling: Effective Practices for eXtreme Programming and the Unified. —
New York: John Wiley & Sons, 2002. — 95 p.

5. Cazepnenn [I. Scrum. PeBomoumoHHBIH MeTOZ ympasieHus npoektamu. — M.: MBanoB u ®epbep,
2016. - 183 c.

References:

1. Schwaber K. Agile Software Development with Scrum (Series in Agile Software Development). —
New York: Prentice Hall, 2001. — 52 p.

2. Alistair C. A Human-Powered Methodology for Small Teams. — New York: Pearson Education,
2004. - 35p.

3. Rosenberg D. Agile Development with the ICONIX Process: People, Process and Pragmatism. —
New York: Apress, 2005. — 145 p.

4. Ambler S. Agile Modeling: Effective Practices for eXtreme Programming and the Unified. —
New York: John Wiley & Sons, 2002. — 95 p.

5. Sazerlend D. Scrum. Revoljucionnyj metod upravlenija proektami. — M.: lvanov i Ferber, 2016. —
183 p.

Ilocmynuna 6 urona 2021 e.

10



N3BECTH HAYYHO-TEXHUYECKOI'O OBIIECTBA «KAXAK», 2021, Ne 2 (73)

MPHTH 28.23.29
VIIK 004.83

PACCMOTPEHUE MHOTI'OITPOAYKTOBOM CUCTEMbBI KAHBAH
IMPUMEHUTEJIBHO K ITPOLIECCY PA3PABOTKH
DATA SCIENCE MOJEJIEHA

Beasiesa E.B. !, Bakupos A.C.1?
YUIB AO «Céepbanxy
2 Anmamunckuil ynueéepcumem suepzemuxu u céasu um. I'ymapbexa Jlaykeeea
Anmamwi, Pecnyoniuxa Kazaxcman
e-mail: yekaterina.belyayeva@sberbank.kz, axatmr@mail.ru

Paccmompenvl ocnogHble Hanpagienus pazgumus KOHYenyuu Yemeepmoti mexHonI02UYecKoll pegooyull.
A maxoice oyenena ponsb pazeumus Hayku o OaHHLIX 6 Hell. [Iposeden ananuz memooono2uil, nPpUMeHsIeMblx
05 paspabomru npocpammno2o obecneuenus. Ilposederno cpasnenue memooooneuti Kanoan u WaterFall.
Iloxasano enuanue memooonocuu ynpasienus npoyeccamu Kanban na epema paspabomku mooenei Ha
npumepe MexHcOyHapoOoHvix xomnanuti ¢ IT u oOanxosckux cghepax. Illokazan nonyuuswuiics 3¢gpexm
9KOHOMUU 34 CYem YCKOpeHus paspabomku mooenell. Paccmompenvl Hioancel eHeOpenus Memooono2uu
Kanban ¢ pabouue npoyeccei.

Knrouesvle cnoea. umngopmayuonnvie mexvonoeuu, unoycmpus 4.0, kamban, Kackaowas mooeib
(waterfall), eubkxas memooonocus paspabomxu (Agile), cucmemnoe muvluiieHue, npooaEMbl AHAIU3A U
00pabomxu OONLUUUX MACCUBOE OAHHBIX, ONMUMU3AYUS NPOYeCCa pa3pabomKy Mooerell.

Topminwi  MEXHOMOSUSTLIK — PEBOTIOYUS  MYIICHIPDLIMOAMACLIHGIY — He2i3el  0amy  Oasbimmapul
Kapacmoipvinaovl. COHbIMEH KAmap OHOAZbl MIAIMEmmep 2blIbIMbIHbIY OAMYbIHbIY PO 0aeananaowvl.
bazoapnamanvix kammamacoliz emyoi azipieyoe KOJLOAHBLIAMbIH d0icmemenepee manoay Hcypeisineoi.
Kanban men WaterFall aoicmemecin canvicmuipy sicypeizinedi. Kanban npoyecin 6ackapy adicmemecitin
MoOenboepdi asipney yaxvimuvina acepi AT dwcome OaHK canacviHOAgbl XANbIKAPANLLIK KOMAAHUSALAPObIH
MBICANLIHOA KopceminzeH. Anvinean yHemoey acepi MoO0enbOepOiy OaMyblH me30emy apKulibl KepiHeoi.
Kanban adicnamacein sicymuic npoyecmepine eHeizy HIOGHCMAPLL KAPACMbIPbLIAObL.

Tyitinoi co30ep: axknapammuolk, mexnoao2usiaap, unoycmpus 4.0, kanban, capkvipama mooeni (waterfall),
alceLioam oamy adicmemeci (Agile), oicyiienix ounay, yiaxen oepexmepdi manoday dcane 6Hoey macenenepi,
M00envOi K¥py npoyecin OoHmaiianobipy.

The main directions of development of the concept of the fourth technological revolution are considered.
And also the role of the development of data science in it is assessed. The analysis of the methodologies used
for software development is carried out. Comparison of Kanban and WaterFall methodology is carried out.
The influence of the Kanban process management methodology on the development time of models is shown
on the example of international companies in the IT and banking spheres. The resulting savings effect is
shown by accelerating the development of models. The nuances of introducing the Kanban methodology into
work processes are considered.

Keywords: information technology, industry 4.0, kanban, waterfall model, agile development
methodology, systems thinking, big data analysis and processing problems, optimization of the model
development process.
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Wunycrpust 4.0, mumxuTan, WCKYCCTBEHHBIM HWHTEIUIEKT, MAIIMHHOE OOydYeHHUE SBISIOTCS
MOMYJISPHBIMU KOHUENIMSIMH. OHAKO CTOMT OTMETUTh, YTO NPUMEHMUTEIBHO OM3HEca, MOAXOM K
uHctpymenTam Wuayctpun 4.0 Kak K MOAHBIM TpeHAaM — OECIoJie3Hass Tpara pPEeCypCoB.
ITockosbKy B CTPEMUTENIBHO PAa3BUBAIOIIEMCS MUPE, PACTYILIUX BbI30BAX M I'OHKE Ha ONEPEKEHHE
TpaHcopMaIys U sBIsIeTCS COCOO0M aJanTallyi K CTPEMUTEIBHO MEHSIOIIMMCS YCIOBUSAM, J1a U
B KOHIIE KOHIIOB JIMIIb MPOJAYMAaHHBIA M B3BELIECHHBIA MOJIXOJ MOXKET SBIATHCA CHOCOOOM
BBDKHMBAHMS B KOHKYPEHTHON 60pbh0€ U OCHOBOM ISl TMHAMUYHOT'O POCTA.

CeromHsi «MOJHO» TOBOPHUTH 00 WHAYCTpUH 4.0, WM YETBEPTOW MPOMBIIIJICHHON PEBOIOIAN
[1]. ABroMaTH3anus U poOOTH3ALMS IPOU3BOICTBEHHBIX MPOIIECCOB B MUPOBOM MPOMBIILICHHOCTH
Hayanack B 1970-x ropmax. JlaHHBIA IEepHOJ MPHUHATO HA3bIBATh TPETHEH IPOMBIIIJIEHHON
pEBOJIIOLIMEN — T10 aHAJIIOTUU ¢ MHAYycTpuaabHOU peBostonuei koHua XVII Beka. 3a nocnennue
15-20 ner ypoBEeHb MPOU3BOJUTEIHLHOCTH TPyAa 3HAYMTEIIBHO BO3POC 3a CUET aBTOMAaTH3aIluU
npousBojcTBa. OJHAKO Ha CETONHAIIHUI JeHb 3alylleH MeXaHu3M Oojiee MacITaOHBIX
W3MEHEHUH, KOTOPbIE, BO3MOXHO, €IlI€ Pa3 NEPEeBEPHYT HAITY KHU3Hb.

Konnenmus «Munycrpus 4.0», unu YerBepTas IpOMBILUICHHAS PEBOJIOLNS, MIPEIyCMaTPUBAET
CKBO3HYIO HU(POBHU3AIUIO BCEX (PU3NYECKUX AKTHBOB MPEANPHUATUS U UX MHTETPALUIO B €IUHYIO
skocuctemy. JlaHHas koHuenuus Oa3upyeTcss HE Ha OJHOW TEXHOJIOTMHM, a Ha OObEIUHEHHH
JaHHBIX, HHCTPYMEHTOB M TPOILIECCOB M3 PA3HBIX MPHUKIATHBIX O0JIACTEH C IENbI0 COKPALICHUS
O0IIMX 3aTpaT, CHIDKEHUS] PUCKOB M MOBBIMICHUS YPPEKTHBHOCTH C TOMOIIBIO0 KHOEPPUZNIECKUX
CUCTEM Ha OCHOBE CJICYIOIINX KIFOUEBbIX TEXHOJIOTHI:

—  bompmux nanueix (Big data)

—  Hurepner Bemeii (Internet of Things, 10T);

—  OGnaynsix Beruucnenuit (Cloud Computing);

—  MeTo10B M HHCTPYMEHTOB UCKyccTBeHHOTO MHTe/uTekTa (Artificial Intelligence), B T.4. ML)

— BupryanbHo# pealbHOCTH;

—  PoGoToTexHuku.

Kax HUM mapanokcanbHO 3TO 3BYYHT, HO JUIsl YETBEPTON MPOMBIIUIEHHON PEBOJIIOIIMM HA CaMOM
JieNie BaKHbI HE pOOOTHI, HE IIU(PPOBbIE TEXHOJIOTUH, HE OOJIBLINE JAHHBIE, a B IEPBYIO OYEpeb —
mou. Jlroau, koTopele OyAayT paboTaTh CO BCEM BbILIENepeUYrCIeHHBIM. B Halle BpeMs ot jiroaei
TpeOyeTcss He NPOCTO MOJYyYEHHE HOBBIX KOMIIETEHLIMH, HABBIKOB, YMEHHH, 3HaHWHA, HO H
IIPOAKTUBHAs MO3MLKS B COBEPIICHCTBOBAHMM ITPOU3BOJCTBEHHBIX IporeccoB. KitoueByro poib
3]1eCh UTPAET KyJIbTypa — MOCTOSHHBIA «BHYTPEHHUI OTOHbY», KOTOPBIN 3aCTaBISET Pa3BUBATHCS U
BBICTPOEHHAsI, a [JIABHOE MPO3payHasi, CXeMa B3auMOJIEHCTBHUSI.

B xadecTBe 0JJHOTO M3 UHCTPYMEHTOB M3MEHECHUS KYJIbTYphl BhicTymaeT Kanban [2, 3].

Kanb6an-tpanchopmarus HeceT B cebe MaKCUMAIbHYIO THOKOCTh M aJIaliTallI0 K U3MEHEHUSM,
YTO IO3BOJISIET BBICTPOUTH MOHSATHBIN JUIsl BCEX Mpoliecc moiydyeHus neHHoctu. Ho mpexae, yem
yriyOuThCS B IPUMEPHI, TaBalTe paCCMOTPUM, IOYEMY UMEHHO JaHHAs CHCTEMa SIBJISIETCS KI0YOM
K COBEpIICHCTBOBAHHUIO, & HE MPUBBIYHBIMUA BCEMH HaMU METOJ BEACHUS 3ajlad U MPOEKTOB B BUJE
kackangHou mozaenu (wm Waterfall [4]).

WTak, MOCKONBKY peub HUIET O TEXHOJOTHSX, PACCMOTPHUM U CPAaBHUM METOABI PabOTHI TOJ
npU3MOi pa3paboTKH MPOIYKTOB MH(OPMAIIMOHHBIX TeXHONOTWd. B mporeccax paspaboTku a0
1990-x romoB Bce OBUIO JOCTATOYHO MPEACKA3yeMO U TOHATHO: YeTKas IOCIeI0BaTeIbHOCTD
pabounx MpOIeCcCOB, MOMIATOBBIA IUIaH, TOKyMEHTAllUs, TECTHUPOBAHME, pealun3alusi KOHEYHOTO
MPOAYyKTa. YTIpaBieHUE MPOEKTOM ObUIO CIUIIKOM HEMOBOPOTIMBBIM, & OTKJIOHEHHE OT YETKOIo
IUIaHa TPO3WIO KpylIeHHeM pabouero mpouecca B ueiaoM. Kackaanas Mojenbs WM MOJETb
«BOJIOTIAJIA» SIBJISICTCSI MOJICIBIO pa3pabOTKu mporpaMMmHoro odecrneuenus (nmaiee [10) ¢ ygerkoit
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MOCIIE0OBATEIHHOCTRIO JICHCTBUIN, HEMOBOPOTIMBOCTHIO B CIy4yae BHEIIHUX WIM BHYTPEHHHX
W3MEHECHUN U HEBO3MOXKHOCTBIO «IIEPEIPHITHYTHY B CIEAYIONIUH ITAIl, TOKA OJHOCTHIO HE 3aKPBIT
npensiaynmid. MasiMu ciioBamu, miporece pazpabotku B Waterfall BRINISIUT Kak MOTOK MPOIECCOB
OT JTama K JTalmy ¢ YeTKUMH TPEOOBAHUSMHU WM YCIOBHSIMH. B JaHHOW MOJENH OTCYTCTBYET
BO3MOYKHOCTh TI€pexo/ia K CICAYIOUIeMY 3Taly B Ciydae HE3aBEpPIICHHOCTH WM YaCTHYHOU
3aBEPIICHHOCTH MPEIBIIYIIETO ATAIa.

ITocae 1990-x romos Ha cmeny metoay Waterfall mpuiiia rubkast meromonorus paspadorku 110
(Agile — agile software development, or aurn. agile — mpoBopubiii) [5-6]. HoBblii moaxon k
METOJIOJIOTUH YIIPABJICHUS NPOEKTaMU BOPBaJCS B WH(GOPMAIMOHHBIE TEXHOJOTHUH U TIO3KE
neperiesn B MpOru3BOACTBO, MHKXEHEPHIO, pa3paboTKy MCKYCCTBEHHOT'O MHTEIJICKTa U T.1. IlepBeiMu
ruOKUMHU MeTofaMu ObUIM: ObIcTpast pa3paborka mpuinokenuit win RAD [7] (rapid application
development) - ¢ opueHTUPOM Ha KayeCcTBO MPU MUHUMAIILHOM OFOJKETE U OTPaHHUYCHHOM CPOKE,
SCRUM [8] (rae kaxkaplii yd4aCTHHK KOMaHIbI HECET OTBETCTBEHHOCTh 3a pe3yJsbrar), KanOan
(Bu3yanu3anus 3TanoB pa3paboTku Ha J1ocke) u japyrue. O cucreme KanOaH MOXHO ¢
YBEPEHHOCTHIO TOBOPUTH, KaK O TMOIXO0JIC K YIPABJICHUIO MPOCKTAMH C MO3UIMH OajlaHCca: KaXKIbIid
UMEET CBOKO POJIb M, €CJIM KTO-TO Tepe3arpyKeH WM HAo0OpOT — ocTajics 0e3 3amad, BCE ITO
BU3yaJIM3UPOBAHO M MpHBEAcHO Ha focke. CpaBHenue metonoB Kanban u WaterFall npuseneno B
tabmure 1.

Tabnuna 1 — CpaBHEeHHE METO0B peaiu3aliy IPOEKTOB

Kanban Waterfall

JlonyckaeT BHe3amHOe TNOCTyIUIeHHE HOBBIX | KackagHas monenb pa3paOoTKU C KECTKOMN
3a[a4 U «IEPEKII0UYECHUE» MEKIAY HUMU II0CJIEI0BATENBHOCTBIO ITPOLECCOB

B3aumopelicTBe ¢ 3aka3uMkoM B IIpolecce | 3aKa3yMK He TMpHUBJIEKaeTcss K pabodyemy
pa3paboTKu IIpOLIECCY

MecTo A 3KCIEpUMEHTOB M HeW3BeCTHOCTH. | Kaxnplii pabouuit mpouecc — oOTHaenIbHAast
NO3BOJIIET  OBICTPO  ajanTUpoBaThcs U | Qa3a, KOTopas JUIMTCS A0 TeX IOp, IMOKa He
IPOJODKUTH pabOTy HaJ 3ajadyeil, He Hapylas | MPOXOAUT ATall TECTUPOBAHUS U 0JOOpEHHUS

B 1I€JIOM pabouunii MpoIiecc

KonnekTuBHas OTBETCTBEHHOCTH 3a pe3yjibTar OTBETCTBEHHOCTh 3a PE3YyIbTaT Ha
IMOBBIIIACT B(I)(I)CKTI/IBHOCTL pa6OTLI PYKOBOOUTEIIC

HpOSpa‘lHOCTL X0Ja pceam3anuu 3aJadun I HepaBHOMepHOC 3aJIciCTBOBAaHNUE B pa60qu
KaXXI0Tro ydaCTHHKA IIporecca mponecce Y4aCTHUKOB

PaccmoTpuM co3nanue 1mogoOHOM 9KOCHCTEMBl HA TpUMEpe ABYX MEXIyHApOIHBIX KOMIAHHA,
paboTaronux B pa3Hbix chepax. Tpanchopmanus npooauiack B I T-komnanun «X», a Takxke B JIb
AO «Coepbank» (Kazaxcran).

[Ipn BHenpennu KanGan-metoma Mbl cramkuBaeMcs ¢ HOBBIM TepMuHOM STATIK (Systems
Thinking Approach to Introducing Kanban) miu cucteMHbIM MbIIIIEHHEM ITPU BHeApeHnn KanOan-
Metona. [Ipyu 3TOM CHUCTEMHBIM MBIIUIEHUEM SIBISETCS CIIOCOO0 MOHMMAHUS MOBEACHUS CHUCTEMbI
KaK €IMHOIO LEJOro, a HE 3a CUeT aHalIu3a €€ OTIENIbHBIX yacTeil. J[aHHOe moHsATHE sBIAETCS
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KIIIOYEBBIM M HEOOXOAMMO JJIsi ONpPENEICHUsl MOCIeNyIOIUX IIaroB npu BHeapenun KanOaH B
opranu3zanun. lllaru MoryT ObITh HETIOCIIEAOBATENbHBI, HO SIBJISIOTCS HTEPATUBHBIMU.

B nienom mMoxHO BbIZeHTh 8 1maros [9]:

—  Kpurepuii y10BIE€TBOPEHHOCTH OTPEOUTEIS.

—  HMcTOYHUKHN HEYOBIECTBOPEHHOCTH TEKYIIEH CUCTEMOM.

—  AmnHanu3 crpoca.

—  AHaiu3 BO3MOXHOCTEH.

—  Mopens paboyero npoiuecca.

— Kiaccsl cepBHCOB MM IPUOPUTETHBIN MOPSAAOK 3a/1a4.

— IIpoektupoBanue cuctembl KanOan.

—  Coumanuzanusi CHCTEMHOT'O MBIIIJIEHUS.

[locne Buenpenusi KanOaH-meToma B JAaHHBIX KOMIIAHHMSX OBUIM TOJMYYEHBI CIIEAYIOIINE
pe3ynbrathl (Tabnuia 2).

Tabnuia 2 — CpaBHUTENBHBIA aHAIN3 110 BEJICHUIO MPOEKTa MpH peanu3anuu Kanban-merona

Jdranspl IT-koMmnanus «X» Ab AO «Coepoank» (Ka3zaxcran)
npoexTa JmuTenbHOCTD, JHU
[Tocne BHEAPEHUS Jo Buenpenuss | Ilocme BHenpeHus Passmia
Kanb6an KanOan Kanban

[Tpenananms 5 30 5 25
Ananm3 14 30 25 5
MopenupBanue 30 35 25 10
TectupoBanue 3 42 14 28
Buenpenue 14 43 23 20
Bcero: 66 180 92 88

B tabnuue 2 npuBeneHbl OCHOBHBIE ATAlbl, a TAK)KE KOJUYECTBO JHEH, 3aTpaulBaeMOe OJHUM
COTPYJHUKOM Ha peanu3alio WACHTUYHOro Mpoekra B |T-kommanuu u B OaHKe 1O U TOCIe
BHenpenus Kanban-metona.

Ha wnauvanpHOM »Tame BHenpenus KanOan-meroma  OblTM  MPOM3BENEHBI  3aMepbl
IIPOU3BOJUTEIILHOCTH B paMKax HCIOJIb3YEMOro LEHTPAIM30BAaHHOIO MOJAX0AAa B MOAEIMPOBAHUU
(6e3 mpuMeHeHHs JONOJHMUTENBHBIX KIACCU(PHUKAIIMOHHBIX MPU3HAKOB, HMMEIOLUIMX MECTO B
3aBUCUMOCTH OT KaTe€ropuil 3HaUMMOCTH) Ha KaXKJIOM 3Tare (OpPMHPOBAHHUS >KU3HEHHOTO IMKJIA
mozenu. Onupasick Ha yydmue npaktuku u anroput™ CRISP-DM [10], 6pumn chopmupoBaHbl
OCHOBHBIE 3Tanbl MpoekToB: [Ipenananus, Ananus, MoaenupoBanue, TectupoBanue u Bueapenue,
JUIS KaXJIOro M3 KOTOPBIX ObUIM OMpeesieHbl Mpo3pauHble Lead U apTedakThl 3aBepLICHUS
Ka)KJI0TO U3 3TaroB.

Paccmotpum Gomee moapoOHO ATaIb:

1. Ilpenananu3 — nmoHMMaHue OW3HEC-LENEH M MpPEIBAPUTENBHBIX (PUHAHCOBBIX PE3yJIbTATOB
BHEAPEHHSI MOJICNIN, TIOTCHIIUATBHBIX UICTOYHUKOB TAaHHBIX.
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2. AHanmu3 — TOATOTOBKAa WTOTOBBIX BUTPHUH JAHHBIX C JCTAJTU3UPOBAHHBIM OIHCAHUEM U
MMOHUMAHHUEM UCTOYHUKOB JaHHBIX.

3. MogenupoBanue — pa3paboTKa MOJEIH, YAOBICTBOPSIONIEH TEXHUYECKUM TPEOOBAHUSIM U
LEJISIM 3aKa3uuKa.

4. TectupoBaHue — CTaTUCTHYECKAS U YKOHOMUYECKAsi 3HAYMMOCTh MOJICIIH.

5. Bueapenue — pa3BopaunBaHHe MOJEIU B TEXHOJOTHYECKOW cpene, afanTanus TpeOyeMbIxX
MHTETPAllMOHHBIX B3aUMOACHCTBUI U IPOBEJCHUE JOTIOTHUTEIbHBIX TECT-MEPOIPHUSITHIA.

Taxke MOXKHO OTHECTH OTHEIbHBIM 3TAllOM PETYJISPHYIO OLEHKY (DMHAHCOBBIX PE3YyJbTAaTOB U
CTATUCTUYECKYIO TPUMEHUMOCThH MOJIEIIH.

Hns  warmsaHoctd  d¢d¢exktuBHOCTH  BHeapenus KanOan-merona  mpoBeneM — pacyer
COKOHOMIICHHBIX CpEJICTB IPH Y4YeTe IOJIHOM 3aHITOCTH OJHOro coTpyanuka Data Science,
BEIyIIET0 TPOEKT (Ha Bcex aramax mpoekrta). CorjmacHo Tabnuie 2. TMpU BEACHUU IPOCKTA
ocBoOoxkaaercsa 88 pabouux nueit. [lpu ycranosnenHoi 40-4acoBoil paboueit Henene, B CpeIHEM
BbINaaeT 22 TpyA0oBbIX AHs B Mecsi. CpeaHss 3apmara cnenuanucra mo Data Science, cornmacho
npoBeacHHOMY HccienoBanuio [11] cocraBusier 499 543 Tr.

CornacHo pe3ynbTrataM, OTOOpaXeHHBIM B TaOIHIlEe 3, SKOHOMHS, MOIYyYCHHAs B paMKaX OJHOTO
mpoekTa, mocie BBeaeHus: Kanban-merona B pabounii mporecc, B cpeHeM coctapisieT 1,998 muH.
TEHre.

Tabmuna 3 — @uHaHCOBBIH P deKT

Cpennsist 3apabOTHAS IJ1aTa CIICIUAINCTA, TCHIe 499 543
OcBoOOX/IeHNE BPEMEHH, JTHEH 88
OKOHOMUS, TCHTE 1998172

2020 ronx cran 3HakoBbIM s TpaHchopmamuu Jb AO «Coepbank» (Kaszaxcran) B
TEXHOJIOTHYECKYI0 KoMnaHuio — craproBaia Al-Tpauncdopmarus [12, 13]. YUrto sBisieTcs: BaxHOU
Bexoll Ha myTtu peanusauuu Crparermu paboTbl ¢ naHHbIMH 2020-2023, HampaBieHHON Ha
obecriedyeHre OECIIOBHOTO KIMEHTCKOTO ONbITa W HCIOJIb30BaHUS HOBEHMIIMX TEXHOJIOTHH.
IMpumenenue Data Science u uckyccrBennoro untesuiekta (Artificial Intelligence, Al) mossossiror
Oonpliie y3HaThb O KJIMEHTaX, IOHUMAaThb HYXAbl MU (OPMHPOBATH IEPCOHAIN3UPOBAHHBIC
npeiokeHus. [lpu sToM ynemsercss ocoboe BHUMaHHE BOMPOCAM MOJACTHPOBAHUS, JOOABIISS
IIEHHOCTH, Kak st KnwentoB, Tak u s BHyTpeHHero pa3Butusa. B 2020 r. B AO «CoepbaHk»
(Kazaxcran) ycnemHo 3amymieH psi NMPEAWKTUBHBIX MOJENeH, pa3paboTka KOTOPBIX OTYACTH
MpOXo/njia B paMKax KoHuenmun KanOaH.

BHenpenue MeTomonoruu B MIpOIECC MOAETHPOBAHUS CONPSDKEHO C PAJOM  CIIOKHOCTEH,
MOCKOJIBKY CaM TpOLIECC TOCTPOCHHUS KHU3HEHHOTO ILHMKIA MOJENIeH COCTOMT M3 JI0CTaTOYHO
TPYAOEMKUX M PECypCcHO3aTpaTHBIX 3TanoB (cormacHo anroputMmy CRISP-DM), kaxnsiit u3
KOTOPBIX MOXET OBITh JEKOMIIO3MPOBaH U PACCMOTPEH B KadyecTBE OTAEIbHOW JOCKU
BU3YaJIN3alUH:

1. Tlonmmanue 6usHec-1eneit (Business Understanding)

HauanpHoe n3yuenue nanubix (Data Understanding)
[ToaroroBka nanubix (Data Preparation)
Monenuposanue (Modeling)

Ornenka (Evaluation)

ok~ own
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6. Bueapenue (Deployment).

Tem HEe MeHee, COTIacHO CTaHAApTHBIM mpaBuiaMm BHeapeHus Kanban, B [Ib AO «Co6epbank»
(Kazaxcran) ObUT MOJYYEH MOJIOKHUTETBHBINA 3G (EKT OT paboThI yKe Yepe3 MOTro/Ia.

[Tpu 3anycke Kanban-merona Habm0gaeTCs SMIATHS K «JOCKE»: COTPYIHHUKH, TISIA HA JOCKY,
MOHUMAIOT TEKYIIYIO0 CUTYyalHio ¢ paboTOM, U JOBEPSIOT 3TOMY NpeAcTaBieHn0. CTOUT OTMETHUTD,
YTO TaKas BU3YyaJU3allMs MHOTAA caMa 1o cebe JaeT oueHb 0oybiIoi 3¢ deKT, mposBisas OOIbII0e
KOJMYECTBO CKPBITHIX MPOOJIEM: MPOSBISET CKPHITYIO pabOTy, BBISABIISISL O4Yepeld U 3aBUCUMOCTD
KOMaHZbl OT pabOThl CMEXHBIX TMOJApa3leieHU, pa3dupasch C 00s3aTEIbHBIMU M HE
00s13aTeNbHBIMU 3TANlaMHM, @ TAKXKE UX MOCIIEA0BATEIbHBIM H MAPAJUICIbHBIM BBITIOJTHEHUEM.

[ToMuMO 3TOTO, BaKHO TIOMHHUTH, YTO Ba)KHEWIIEH cocraBistonieii KanOan sBisieTcs KyJIbTypa
paboThl ¢ MeTprKaMu M nokaszarensmu [14]. A rnaBHbI nokazaTenb ¢ pekTuBHOCTH B KanOan —
3TO cpelHee BpeMs MPOXOXKACHHUS 3a/1a4d 10 OCKe. 3aj1a4a mpomnuia ObICTpo — KOMaHaa paboTrana
MPOAYKTUBHO W CIAXEHHO. 3ajaya 3aTsHyjach — HaJ0 AyMmaTb, Ha KaKOM JTale U IoYemy
BO3HUKIIU 33JICPKKU U YbIO pabOTy HAaJI0 ONTUMH3UPOBATH.

OdeBHIHO, TP peaTH3aIUH YCIEIIHOTO MPOEKTa 0COOCHHO BaKHBIM SIBIISIETCS BHIOOP METOAMKHU
yhOpaBiIeHUs TMpoeKTaMu. A BBIOOp OMPEEeNIEHHOr0 MOAXOAa K YMPaBICHHIO OOYCIIOBJIECH PSAOM
(GakToOpoB, B YHCIO KOTOPBIX BXOAMT: TEPUOJ, 3a KOTOPBIM peamu3yercss MPOeKT, CTOMMOCThb
MPOEKTa, €ro CIOXKHOCTh W Jp. PaccMOTpeHHBIE METOJOJOTHH HMEIOT pa3IndHble (DYHKIHH,
KOTOPBIC MOTYT OBITh MPUMEHECHBI TIPU PEATTU3AIIMHU ONPEICICHHBIX TPEOOBAHUH MPOCKTA.

Mertox Waterfall aktyanmeH mpu cTaOMIBHOH SKOHOMHKE, B JTaHHOM METOJE pealln3yercs
TOTAJIbHBI KOHTPOJIb W PETUCTPUPYIOTCS BCE MPOIECCHl Ha JOKYMEHTaJIbHOM YpPOBHE, YTO
MO3BOJISIET KOHTPOJIMPOBATh TpauK BBINOJIHEHUS M MPOBOIUTH Oojiee TIIyOOKH aHamu3 padoTh
HaJ TPOEKTOM B clyyae JOIMOJHUTEIBHOTO (QUHAHCHpPOBaHUS. JIOKyMEHTAIMsl MO TPOEKTY
COXpaHSeTCsA M0 TOJIHOTO 3aBepiieHusi paboT u kKoHewuHoro Beimycka [1O. OmHako B cioyuae
HEBBITMIOJIHEHHSI OJHOTO M3 J3TANoOB MpU pa3pabOTKe HEOOXOIUMBI JOMOTHUTEIbHbIE (PUHAHCOBBIE
CpezcTBa, HAaIlpaBIICHHBIE HAa BO3BPAIICHUE K TPEABIIYIIEMY ATAITy U €T0 KOPPEKTHPOBKE.

Kanban meron u TpaHchopMmanus TO3BOJSIFOT MOBBICHTH THOKOCTh PEaM3alliH, HCKIIOYUTH
MOTEpH BO BPEMEHH, YIPABIIATh Y3KUMHA MECTaMH, a TAK)KE HAYIUTHCS OBICTPO MPUCTIOCA0TUBATHCS
K U3MCHSIIOIIMMCS TPEOOBAaHUSIM PHIHKA.

Ho ocraetcs psn BompocoB, Tak Kak K€ HAYYUTh JIOJCH: a) HE CONMPOTUBIATHCS W3MEHEHUSM,
KOTOpBI€ JOJDKHBI TMPOUCXOAUTh B KOMIAHHM TIOCTOSIHHO; ©) BBICTYNAaTh C WHUIIMATHBOM,
npeasaraTe WU U y4acTBOBATh B UX BHEAPEHUU?

Bo-niepBbIX, BaKHO, YTOOBI PYKOBOJIUTENH M JIUAEPHl TUYHBIM MPUMEPOM MOKA3BIBAIH, KAaKUM
JOJDKEH OBITh COTPYAHHK COBPEMEHHOW KOMITAHWHW, TOCTOSHHO Pa3BUBAIUCh CAMH WM CTaBHIIU
nepe;1 JIFoJbMH aMOUITO3HEIE 3a/1a49H, KOTOPBIE HEBO3MOKHO PEUINTh TPAIUIIMOHHBIMU METOTAMHU.
[Ipu 5TOM 11€TTH TOJDKHBI OBITh PEATMCTUYHBIMU, WHAYE BBl T0ObeTeCh 00paTHOTO 3(dekTa — Iroau
OyAyT JEeMOTHBHPOBAHEI. BO-BTOPBIX, HEOOXOIMMO CO3AaTh YKOCHCTEMY, CTUMYJIHPYOIIYIO TIOUCK
A OOMEH HAEIMH.

BcraBas Ha 3TOT TyTh, HYXKHO OBITh TOTOBBIM K Heymadam. [Ipupoma HWugyctpum 4.0
MpeIoiiaracT MHHOBAIIMOHHBIC TMOAXOABI M JKCIEPUMEHTHI, a KOTJa WMeEelIb AeN0 C YeM-TO
HOBBIM, OITUOKU HEM3OEKHBI.

Hy u, moxanyii, rmaBHeIM ()aKTOpOM Ha MYTH K peanu3anuu cTpareruu Tpanchopmaiuu
SBJIICTCS CIIOKUBIIASICS KYJbTypa JIOACH U UX CONPOTUBICHHE M3MEeHeHUsIM. OJTHAKO MOTEHIHA
MHHOBAIIMOHHBIX MPOEKTOB MOKHO PEaIN30BaTh, TOJIHKO MOCPEACTBOM aJIallTallui COTPYAHUKOB U
M3MEHEHUHU UX OTHOUICHHMS K IIepeMeHaM. TpaHcQopMalis — OYeHb JIOJITHIl U HEMTPOCTOM IMpoLiecc.
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BBIBOP LIEJIEBBIX TIPOT'PAMM JIUISI ITPE Y IPEXKIEHU S
ABAPUHMHBIX CUTYALIUH B TOPHO-TEOJIOTHYECKOM PAMOHE

Ecmaram6erosa M.M.%, Ten T.J1.2, SIBopckuii B.B.

! Eepasuiickuii nayuonansuuiii yuueepcumem umenu JI.H. Nymunesa, Hyp-Cynman
2 Kapazanounckuii sxonomuueckuii ynusepcumem Kasnompebeorosa, Kapazanoa
8 Kapazanounckuii mexnuueckuii yuueepcumem, Kapazanoa
Pecnybnuxa Kazaxcman
e-mail: tentl@mail.ru, marzhan1983@mail.ru, yavorskiy-v-v@mail.ru

Ha meppumopuu eopno-eeonocuueckoeo pauiona mo2ym @QYHKYUOHUPOBAMb pA3Hble NPeonpusimus,
Kaxcooe u3z KOmopwvix 00HCHO OblMb 3aUHMePeco8ano 6 obecneyenuu 6e30nacHOCm C80UX COMPYOHUKOS 8
npoyecce @vinonHeHus pabom. OCHOBOU 01 NPEOYNPENCOEHUs ABAPULIHBIX CUMYAUUll OONHCHbL OblMb
yenesble KOMNIEKCHbIE NPOSPAMMbI, peanusyemvle KOHCOPYUYMOM npeonpusmuil paiiona. Bmecme ¢ mem
OUpeKmueHvle Opeamvbl Mo2ym NnpeoCmagiams NPUOPUMEMHbIE NPOSPAMMbL, — Peanu3ayusi KOMopbIx
Heobxoouma 8 macuimade 6ce2o pe2uona. B pamxax pabomwel Ovinia nocmaenena yenb no Gopmuposanuio
aneopumma 6vl60pa COBOKYNHOCMU NPOSPAMM  NPEOYNPENCOeHUs. a8apull 8cemu 3auHmepeco8aHHbIMU
npeonpusmusmu. HMumepecol OMOENbHbIX NPeONnpUsAMuULL  8blpaANCAIOMCS 8  Y8eIUYeHUU KOIUYecmed
npozpamm, 8 KOmopbvle OHU GNONCUNIU CPEOCMEA, U 6 UX NOAHOM QuHancoeom obecnevenuu. IIpu smom
VUUMBIBALOCL 4MO, CYMMA CPeocms, 6bl0eNsieMds HA NpoSpammbvl NpPeoynpedcOeHUs UYpe3BblualiHbixX
cumyayuti, Ha Kaxcoom npeonpusmuu  oepanuuena. Paspabomanvi  eapuanmvel - opmuposarus
COBOKYNHOCMU NPOSPAMM OJisl NPEOnPUAMULL KOHCOPYUYMA, GOPpMUPYIOue20cs HA Meppumopuu 2opHo-
2€07102U4eCK020 PatioHd.

Knroueswvle cnosa: asaputinas cumyayus, 6€30nACHOCHb, NPeOynpescoOeHIe YUpe38bluaiiHbIX CUMyayull,
npozpamma  PUHAHCUPOBAHUS, 20PHO-2€0N02UYECKULl PAliOH, KOHCOPYUYM NPeonpusimuil, pecypcroe
obecneuenue.

Tay-ken eeonocusinblk, ayOaubiHblY AYMASLIHOA P MYPIi KICINOPLIHOAP HCYMbIC icmell anaovl, oaapobly
IPKAUCHICHL HCYMBICMAPObL OPLIHOAY NPOYeciHoe 03 Kbl3MemKeplepinily Kayincizoicin KamMmamacol3 emyee
Myooeni 6onyvl muic. A8apusanvik Hcagoaunapovly ai0blH Ay YWiH ayoaw KaCinopblHOAPbIHbIY
KOHCOPYUYMbL ICKe ACbIPAMbIH HbICAHANbL KeuieHOi baz0apaamanap Heeiz bonyea muic. Couvimen Oipee,
Jlupexmusemi opeanoap OYKin aumMarx AyKbIMbIHOA JiCy3e2e ACbIPbLIYbL Kasxcem 0acvlm baziapaamanapobl
yevina anaovl. JKymvic uienbepinde 6apivik Myo0o0eni KCInOpulHOApOuly asapusiapobiy anoblH Ay
0a20apramManapviHblY HCULIHIMBIZBIH MAHOAY ANCOPUMMIH KAAbINMACMbIPY OOUbIHUA MAKCAM KOUBLIOb.
Kexe Kacinopvindapovly myooenepi oaap can2an 0a20apiamanap CAaHbliHblY KeOeloiHeH dicoHe 0aapobl
MONLIK  KAPIICHLIbIK, KAMMAMACHL3 emyoeH Kopinedi. byn pemme, apbip KacinopvlHOa memenuie
JCa0aunapovly aiovin any 0a20apaamaniapvlHa OOIIHeMIH Kapa)cam COMAchbl ulekmeyii eKeHi eckepinoi.
Tay-eeonocusanvly ayoan aymazblHOA KAIbINMACAMbIH KOHCOPYUYM KICINOPLIHOAP®L YWiH bazdapiamanap
JHCUBIHMBIELIH KATBINMACMBIPY HYCKAAAPbL d3IPAEHOL.

Tyiinoi cozdep: asapusnviy oicagoatl, Kayincizoik, memeHue Hca20aunrapobly AloblH A1y,
Kapaculianovipy bagoapramacel, Tay-keH 2e0n02usiivl ayoansl, KaCINOPLIHOAP KOHCOPYUYMbL, PECYPCbIK
KaMmamacsi3 emy.
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On the territory of a mining and geological area, different enterprises can operate, each of which should
be interested in ensuring the safety of its employees in the process of performing work. The basis for the
prevention of emergency situations should be targeted comprehensive programs implemented by a
consortium of enterprises of the district. However, policy makers can present priority programmes that need
to be implemented across the region. As part of the work, the goal was set to form an algorithm for selecting
a set of accident prevention programs by all interested enterprises. The interests of individual enterprises
are expressed in increasing the number of programs in which they have invested, and in their full financial
support. At the same time, it was taken into account that the amount of funds allocated for emergency
prevention programs at each enterprise is limited. Variants of forming a set of programs for the enterprises
of the consortium formed on the territory.

Keywords: emergency situation, safety, emergency prevention, financing program, mining and geological
area, enterprise consortium, resource provision.

basoit s BeIOOpa cTpaTermyecKux PEUIeHWH MO MPEeayNpEeKICHUI0 aBapUUHBIX CHTyalud B
MaciTabe ropHO-T€0JIOTHYECKOr0 paioHa SBISIOTCA pa3paloTKa U peaau3alys CHUCTEM LEeJEBbIX
KOMIUIEKCHBIX MPOTpaMM, HallpaBJIEHHBIX Ha CHU)KEHUE BO3MOXHBIX HEIaTUBHBIX MOCJIEIACTBUN U
norepb OT HuMX [l]. TunuuHas A CErofHAIIHEH CHUTyallud OIPAaHWYEHHOCTh PECYpPCHOIO
obecriedeHnss U (PMHAHCOBBIX CPEACTB I peaju3alMy MporpamMm Oe30MacHOCTH, KakK MPaBUIIO,
BBI3BIBACT ITPOTHBOPCUMS B IIPOLECCC UX YTBCPIKIACHUA.

HeoO6xomuMo mosTOMy pa3zpaboTaTh MOJENIM W METOJBl TPYNIIOBOTO BBIOOpa MpOTpamMm
obecriedeHrs OE30MACHOCTH M MPEAYNPEKACHUS YPE3BBIYAMHBIX CHUTYallMid B KPYITHOM TOPHO-
re0JIOTHYECKOM paiioHe. PemieHne yka3aHHOM 3aJadud MOYKHO pealin30oBaTh, €ClIM CPOpMUPOBaH
KOHCOPLUUYM MNPEANPUATUH, UMEIONIMX YaCTHUYHO COIVIACOBAaHHBIE YKOHOMHYECKHE HHTEPECHI B
paMKax elMHOTO PHIHOYHOI'O COOOIECTBaA.

Lenbto paboThl SABISETCA OINpENEICHUE aITOPUTMOB (HOPMHUPOBAHMS IUIAHOB (IIPOTpaMm)
IIPEYIPEXKACHNS aBAPUIHBIX CUTyalMil B TOPHO-TE€0JOTHYECKOM PaiiOHE C YYETOM UHTEPECOB BCEX
HAaXOJSIIMXCSA B HEM MPEAITPUATHIA.

ITycte wMMeeTcs MHOXKECTBO IporpaMM P ={p,,i=1.1}, HaIpaBICHHBIX Ha O00ECIECYCHHUE

0€30MacHOCTH U MpEeAYINpeKICHUE aBapUIHBIX CUTyalluid 1o BceMy paiiony. Ilpu sToM cuurarts,
4TO 00I11as mporpaMMma MpeAcTaBisieT COBOKYMHOCTh MPOTrpamMM MPEeANpPHUATHI, HHTEPEChl KaKI0T0

N3 HUX PAa3JINYHBI. I/IHTepecm HpeHHpI/IHTI/Iﬁ n={r i j =1,.0} pCaIu3yroTCs 4€pE3 (bHHaHCHpOBaHHe

TOH HIM HHOM IporpaMMal. O06o3HaYNM 3aTpaThl Ha peajin3alunio KaXa0il u3 npeajgaracMbix

nporpamm Kaks;,i =1,.1 . B mpezaenax nomycTUMbIXx 00beMOB (DMHAHCHPOBaHUS bj mpeampustue

BKJIA/IBIBAET ONPENIEIIEHHYI0 CyMMY CPEJICTB Cij Ha pealu3aliio MHTEPECYIOLIEH ero i-il mporpaMmsl
[2].

JlomycTUM Takke, 4TO €CTh OIpPENEIEHHOE OrPaHMYEHUE Ha pPealM3alUI0 BCEX IPOTrpaMM,
KOTOpO€ YCTaHABIIMBAETCS KOHCOPIIUYMOM Npeanpusatuii. O0o3HaunM ero kak R.

3agaya 3aKIH04aeTcs B TOM, 4TOOBI C(hOPMHUPOBATH TAKyI0 COBOKYITHOCTh IMPOrpaMM, KOTopast Obl
MaKCHMAaJIbHO YYHUThIBaJIa UHTEPECHI BCEX CTOPOH.

Jnst popMann30BaHHOM MOCTAHOBKH 33]]aud BBEIEM IIEPEMEHHYIO:

1 — eom |- 2 npoepamma exooum 6 HaAOoOp O pAcCMOMpeH us  um  0bcyrHcoeHus
X; =
LO - ecm mem .
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OnuiemM UHTEepEChl PEANTPUATHIA:

3

1 - eam six; =) ¢;x; <0,
j=1
3

0 - ecmu ;%= c;X; >0.
j=1

(
|
IIyctp vy, =4
|
|
L

T.e. =1 03Hayaer, 4To I-s mporpamMma obecrieueHa CpeICTBAMHU, BBIICIIIEMbIME IPEANPHUATHSIMA U
yi=0, Kor/ia CpeCTB AJIsl peau3alliy i-il MporpaMMbl He XBaTaeT. MakCUMHU3AIIUs CYMMBI Vi
ABIISICTCS KPUTEPUEM MOBBIIIEHUS! 0€30aCHOCTH:

f, = z y; > max (1)
Jledunut cpencT 1Mo 0TOOpaHHBIM MporpamMmam, onpeaensercs i yi= 0 kak

J
a; = ([1-y)(s;%; - Z Cii Xi)
j=1

CyMMaprIfI ,He(bHHHT 110 0T06paHHbIM JJIs1 BKIIFOUCHUSA B ITIJIaH HpOFpaMMaM, COCTaBJISICT
f2 = Z a: X (2)

Kputepuu (1) u (2) cornacoBaHbl U MOKa3bIBalOT HHTEPECHI KOHCOPLIMYMA B CMBbICIIE
MaKCHMHU3AIMH1 00€CTIEYeHHOCTH CPECTBAMH U MUHUMU3ALNU AePUIUTa (PUHAHCUPOBAHUS
nporpamm [1]:

| |
max Z y; @ min Z a;x; .
i=1 i=1

Onpenenum MaTpHILly, MOKa3bIBAIOIIYIO yUYaCTHE OTACNbHBIX IPEANPUITUN B (PMHAHCUPOBAHUN
IIporpamm:

A_“aij“,lzl,_,le, , TJE
1 — ecnu Cjj >0
a.. =
N 0 — ecuau Ciyj = 0
Torna Gyskuus
I
¢i(x)zz aij X; (3)
i=1
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BBIp@XKAET KOJIWYECTBO (pMHAHCHpYEeMbIX UM mporpamm. [Ipenmpustue, BKianbiBas (UHAHCOBBIE
|
CPEJICTBA, CTPEMHUTCS YUaCTBOBATH B OOJIBIIEM KOJIUYECTBE MPOrPAMM U O0ECTIEYUTD max 3 a;x; -
i=1
Kak Bumno w3 cpaBHenus (2) u (3), meneBbie (PYHKIIMU COTJIACOBAaHBI, T. €. HHTEPECHI
KOHCOPIIMYMa COTJIaCOBaHBI C HMHTEPECaMHU KaXKIOTO MPEINPUATHS. YCHICHHE KOHCOPIMyMa

COCTOUT B 00ECIICUEHUHU
max z max Z a; X; 4)

JleiicTBUTENbHO, MaKcuMu3alus (4) BbITOJHA U Ul KaXA0Tr0 MPEANPUATUS B OTAEIbHOCTH, U
1T KOHCOpUMyMa B 1esioM. Toraa 3aiada onpeeneHusi COBOKYITHOCTH IPOrpaMM (OpMyITHpyeTCs
CIIEAYIOIIUM 00pa3oM:

min Z a; X, (5)

¢ yuemom ozpanuyenuil no (UHAHCUPOBAHUIO KAKIOTO MPEAPUATHS

by i=1.3 (6)

™
0
<
A

KpOMe TOr0 OrpaHM4Y€HHUs KOHCOpIHMYMa Ha LOCHTPAJIU3AlUIO CPCACTB AJId p€ain3dallii BCEX
porpamm, BbIACTIACMBIX IJISA O6Cy>K)IeHI/I$I BBITJIAAT CIICAYROIIUM 06p330M

2 Si%i <R (7)

[Tpu nmocranoBke 3anaun (5)-(7) npeamnonaraioch, YTO BCE MPOrpaMMBbl 00J1a1al0T OJMHAKOBBIM
MPUOPUTETOM, YTO XapaKTePHO IS Cciaydas, KOTJa OXHIAIOTCS W JIMKBHIUPYIOTCS KPYITHBIC
aBapuu. Takxe JODKHBI ObITh YUTEHbBI BO3MOKHOCTH M HHTEPECH! IUPEKTUBHBIX OPraHOB (PETHOHA,
00J1acTH), KOTOpble MOXKHO y4YeCTh TakXke Kak mnpexactaButesst [lo, HaJaelleHHbIE OIMHAKOBBIMU
TpaBaMu ¢ mpexnpusTHsMi I}, j =1, .

Bmecte ¢ TeM IUpPEKTHBHbIE OpraHbl MOTYT TMPEACTAaBIATh IPUOPUTETHBIE MPOTPAMMBL,
peanu3aiys KOTOpbIX HeoOXoauMa B MaciuTabe BCero pernoHa. Toraa KOHCOPIUYM IMpenpUsTHi,
BKJIa/IbIBasi CBOM (puHAHCOBBIE cpefcTBa Bo, MOXET ynyyIIWTh MOJYYEHHOE peIIeHHE IyTeM
MPEIOCTABIICHUS] CPEACTB TPHUOPUTETHBIM MpPOrpaMMaM C TMOCIEAYIOMIMM OTOOpOM WX ISt
YTBEPKICHUS Ha YpPOBHE TOpoa, 00JaCTH, CTPAHBI [5].

3aMeTHM, 9YTO KOHCOPITUYM TPEANPHUSTHIA 3aWHTEPECOBAH B TOM, YTOOBI HTOTOBAsi COBOKYITHOCTh
MporpaMM OXBaThIBaJla MAaKCHMAJIBHO BO3MOXKHOE KOJHYECTBO OOBEKTOB, TOATBEPIKICHHBIX
aBapuitHbIM cuTyanusiM. C JIpyroil CTOPOHBI, TaKKe CJelyeT OTMETUTh 3aMHTEPECOBAHHOCTH B
MUHUMM3ALUN (QYHKIMU OePHUIMTAa CPEACTB, TaK KAaK B YCJIOBUAX WX OTPAHMYCHHOCTH CyMMa
JOTAllMM TPEANPHIATANR JTOKHA ObITh MHUHHMAJIbHOM Ui 3(PQPEKTUBHOTO MOKPBITUS AehUIUTA.
WHTepechl OTHENBHBIX MPEINPUATHN BBIPAXKAIOTCA B YBEIMUYEHUH KOJIMYECTBA IPOrpamm, B

KOTOPBIE OHH BJIOKWIJIN CPE/ICTBA, U B UX IIOJTHOM (PMHAHCOBOM 0OECHICUEHUH.
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OO0myro 3amady, KOTOpas YYHTHIBA€T HMHTEPEChl OCHOBHBIX  yYaCTHUKOB, MOKHO
chopMyIIMPOBATh, UCTIONB3YS HECKOJILKO KPUTEPHUEB:

ZI: X; = max, (8)
ZI: a;x; — min, €)]
ZI: y, —> max (10)

npu orpannueHusx suaa (6)—(7).

PaccmotpuM 3a1auy B yClioBUSIX, KOTIa pa3Mephl BKJIaIbIBAEMbIX CPEACTB MOI'YT BapbUPOBAThHCS
C TeéM, YTOOBbI MPUITHU K KOHCEHCYCY, T. €. K B3aUMOIIPHEMIIEMOMY PELICHHUIO.

[IpennonoxuM, 4YTO MpU TeX XKE HCXOAHBIX JAaHHBIX MPEANPUATHS M YIydlIeHHUs
(GbuHaHCUPOBAaHMUS MPOrpaMM MOTYT MEHSTh BEIMUYUHY BIIOKEHHBIX CpPEACTB B Ipelenax
BBIJICJIEHHBIX CPEJICTB [10 MHTEPECYIOIUM UX IIPOrpaMMaM.

Heo0xommuMo Tak pacrpenenuTh CpeAcTBa Mo MporpaMmMaM U OOBEAWHUTH MOCIEAHHE B HAOOp
(xoMIIeKT), 4roObl o0ecneuynTh (PUHAHCHPOBAHHMEM KaK MOXHO OoJsibllle  IpOrpamw,
MHTEPECYIOIIMX Kaxaoe npeanpusrue [6].

PaccmarpuBaeM ciieyroniye NepeMeHHBIE:

{1— ecnu L — 5 npocpamma 6xooum 8 Habop OJisl paccCMOmMpeHus
X; =
0 - ecnu nem.

Xij — CyMMa (pMHAHCHPOBAHUS |-TO MPEANPHUSITHUS, BbIICIICHHAS HA PEATH3ALUIO I-if IPOrpaMMBbl.

Kaxxnoe nmpenmnpusiTie 3aMHTEpECOBAHO B YBEJIIMYEHUM CBOEH BBITOJIbI, 11€JI€BOM (PyHKIMU BHUJA
|
> a;y;, MPU OTOM NPEIANPUATAEC HE BO3PAKAET MPOTHB CYMMAapHOTO BBIUTPBINIA JUIS BCEX
i=1

OCTaJIbHBIX. 3a7a4a GOpMyIUPYETCs CIETYIONUM 00pa3oM:
J
max > max Y ayvy, (11)

[IPU OrPaHUYEHUAX KOHCOPIIMYMa Ha 001re OroKeTHbIE CPEICTBA MPEAIPUITUN

|
S ayzgxg <bji=1, (12)
i=1

LeneBas ¢yukmus (11) nHameneHa Ha oOecreyeHHEe MaKCHUMAIbHOM BBITOABl KaXIOTO
MpeanpusaTHs U Bcex BMecTe. [Ipu 3TOM cTpaTerus Kakaoro MpeanpusaTHs mo (GUHAHCHPOBAHUIO
IporpamMM JIOJDKHA OBITh <«JIO3UPOBAHHOI», T. €. OHO (PUHAHCHPYET MPOrpaMMbl, B KOTOPBIX
3aMHTEPECOBAHO, BKJIAJbIBas MUMEIOMKECs cpeAcTBa 1o vactsaM [7]. [lycts kaxkmoe mpeanpusitue
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CTpEMHTCSl 00ECTIEUUTh PeCypcamMH MHTEPECYIOIIHNE ero Mporpammsl (6e3 MpUOPUTETOB) B PaBHBIX
JOJISIX COTJIACHO BBIPAKCHUIO

: (13)

r1e CKOOKHM O3HAa4aloT OKPYIJICHHE IIOJIyYeHHOW BEIMYMHBI 10 LEJIOr0 YHCIa B CTOPOHY
YBEIUYCHUSI.
[Tpu 3TOM TOKHO OBITH YJJOBJIETBOPEHO CIEAYIOIIEE YCIOBHE:

Z Zj; > 8 (14)

[Tocne ycraHoBiieHMsI 3HAYEHHH Zjj MporpaMMa pj BKJIKOYaeTcss B Habop (T. e. X1= 1), u anuga
KaXKJI0TO MPEANPUATHS ePECUUTHIBAIOTCS 3HAYCHHUS:

i
T S
A :Zaij—l, b; =b; -z

i=1

i

I1€ A"] M b - TEKyLIME 3HAUYEHHS B IIPOLIECCE PabOTHI AITOPUTMA.

3areM BBIOMpAETCS CIeAyIomias MporpaMMa W BCE BBINICYKA3aHHBIC ONEPAMH TTOBTOPSIOTCS.
YcinoBreM OKOHYaHHUs paboTh! anroput™ma Oyaet bj=0 mis vj=1,J.
st pemienus 3anauu (11), (12) npeanaraercst CleayOMUA alTrOPUTM.

1. BBecTu ncxoHbIC JAHHBIE MATPHUIIBI A = Hbij H i—1,1, j=1,3, b ;- Hepexon k 2.

2. YTIIOpsIIOYNTh MHOXECTBO TporpamMMm P B MaTpuile 4 B TOpSIKe yObIBaHHWS 3HaueHUH ;.
Ilepexon k 3.

3. YnopsounTh MHOXKECTBO ipeanpusThii [1 B Matpuie 4 B opsiake yObIBaHUs 3HAYCHAN A | .

Ilepexon k 4.

4. BpiOpath I-f0 TpOrpaMmy M3 YHOPSIOYCHHOIO MHOXeCTBa P. BBIYHCINTH 3HAYCHUSIZ{IIO
dopmye (13) mis i-i mporpaMMbl YIIOPSI0YSHHOTO MHOXKeCTBa P.

5. Onpenenuth 3HA4YCHUS Zjj VI paccMaTpuBaeMoM I-i/ mporpamMmbl. PaccumTarh Tekyiue

3HaueHus o] u b . [IpoBeputs ycnosue bj=0, j=1,J.

Ecnm ycnoBue y10BIETBOPEHO, TO MEPEXO K 6.

B npotuBHOM citydae — nepexon K 4.

6. YBenmuuuTh 3HAUEHUS Zjj B COOTBETCTBUM €O 3HadeHUsMHU (14) W Ha3HAYUTH UX IS
paccMaTpuBaeMOM IIPOrPaMMBIL.

Takum oOpa3om, paccMOTpeHa 3ajaya OIpEeNIeHHUs COBOKYHMHOCTH HPOTpaMM IO
MPEAYNPEKACHUIO ABAPUMHBIX CHUTyalluid B TOPHO-T€OJOTMYECKOM paillOHEe, Ha TEPPUTOPUHU
KOTOPBIX OCYLIECTBIISIIOT CBOKO JIEATEIBHOCTh HECKOIBKO MPEANIPUATHMN.
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THoxazano, umo OypHoe pazgumue meaeKOMMYHUKAYUOHHOU UHOYyCmpuy oeiaem Oofee yem aKmyaibHbiM
Me3UC 0 KOHBEP2eHYUU eCMECEEHHOHAYYHO20 U 2YMAHUMAPHO20 3HAHUSA. DMO C843aHO, 8 MOM Uuche, ¢
mem, 4mo UHMENIeKm U CO3HAHUe UYeN08eKd UMelom OyanbHyl0 Hpupoody, 6 HUX OOHOBPEMEHHO
npucymcmeyem u UHOUBUOYAIbHOe, U KOIIEKMUBHOE HAYAN0, HpudeM NocleoHee OMEemCMEeHHO, 8
yacmuocmu, 3a opmupoganue KOLIeKmugHo2o beccoznamenvhoeo. Konsepmayus coyuyma 6 uenosexo-
MAWUHHYIO CUCTeMY YCUTUBAem KOJIEKMUBHYIO COCMAGISIOWYIO UHMELIeKMA U CO3HaHus. Omo, 6 mom
yucne, NO3601seM CMABUMb BONPOC O 0OoNlee 2IYOOKOU MameMamu3ayuu mex pas0eios NCUXOI02ul,
KOmopbvle, max umu uHaye cessamvl ¢ npedcmasnenusmu FOunea o xonnexmusnom GeccosnamenvHoMm, a
maxoice 0 CO30aHUU MEXHUYECKUX/UHDOPMAYUOHHBIX UHCIMPYMEHINO8 B030€liCMEUs HA KOJIEKMUBHOE
beccosHamenvHoe U coyuoKyaibmypHuiid k00. OCHO80U 01 5020 ABJIAEMC UCOAKOBAHUE HOOCHepbl KAK
27100a1bHOU KOMMYHUKAYUOHHOU CPedbl — 2100aIbHOU HEUPOHHOU Cemu, 8 KOMOPOU, 8 MOM YUCLe, UMEIOMCSL
HAOIUYHOCMHbIE  YPOBHU nepepabomku  ungopmayuu. Obcyscoaemes eunomesa 0 PAYUOHATLHOM
UCMONKOBAHUY IKCTPACEHCOPUKU KAK CHOHMAHHO NOAGIAIOWEUCS BO3MONCHOCMU  UHPOPMAYUOHHOZO
83aUMOO0eUCmEUss UHOUBUOA C HAOIUYHOCTIHBIMU VPOSHAMU nepepabomru ungopmayuu. Iloxazano, umo
JanvHeluue Ucciedo8anus 8 00aacmu UHPOKOMMYHUKAYUOHHBIX MEXHON02UNl 00SA3AMeNbHO  O0JICHbI
NPOBOOUMCSL C YHEMOM IMUYECKUX/SYMAHUTNAPHBIX ACTIEKINO08.

Knwouesvie cnosa: noocghepa, HeUponHas cemv, MAMeMAMu3ayusi NCUXONOSUU, KOLIEKMUBHOE
beccoznamenvroe, UHMYUYUsL, IKCMPACEHCOPUKA, HEUPOHHASL CEeMb.

Maxkanaoa  xepcemineenoetl, MeNeKOMMYHUKAYUS UHOYCMPUSACHIHBIY — KAPKbIHObL oamyvl
ACAPAMBLILICMARY MeH 2YMAHUMAPAbIK 0iniMOepOoil KOH@epeeHyuscvl me3ucin eszekmi emeodi. byn, aman
aumKaHOa, A0AMHbIY AKbLI-OlUbl MEH CAHACLIHLIY OYAidbl cunamxa ue OonyvliHa Oauianvicmvl, oaap Oip
Me3einoe uHOUBUOYALObLIBIKMbL 0d, YHCLIMObIK NPUHYURMI 0e KAMMUObL, Al COHEBICHL, dcipece, YHCLIMObIK
Oeticananvikmuly Kaipinmacyvina sxcayanmol. Kozamuviy adam-mawuna sicytiecine auHanybl UHmMeieKm
neH CaHaHbvly YIHCbIMObIK KOMHOHEHmIH dcakcapmaobl. Convimen xamap FOuemiy yoicoimovix Oeticananviy
Mypanvl OUNapbiMer OAUIAHbICTNbL NCUXOIOSUSIHbIY MEPe, MaAmeMamuKaianybl mypaibl Maceneni weulyee
MYMKIHOIK bepedi, dcone 0e MeXHUKAILIK / aKnapammoly Kypaioapovl KYPy2ad Heagoail HeacaivblHadvl, 0 63
Ke3e2iHOe YoHCbIMObIK OEUCAHANBIK JHCIHE dNEYMEMMIK — MIOCHU KOOKA acep emy MYMKIHOI2IH myovlpaobsl.
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Aiimbinean mysscolpoimoamanap Heeizi Hoocgepansvl 2aiamMOblK KOMMYHUKAYUS OPMAChl - UHMEePaKmuemi
aknapammsi 6HOeyOly backa Oeneeliiepi 6ap 2a1amOblK HeUpPOHOLIK Jicelli pemiHOe MmYCIiHOIpy 601bin
maobvLnaovl. CoOHbIMEeH Kamap Mmakanaoa aknapammol oH0eyOiH MpAHCHepCOHANObl OeHeeliepiMet JiceKe
MYNEAHbIY AKNAPAMMbIK 63apa apeKemmecyiniy 630i2inen nanoa OoaamvlH MYMKIHOIZI peminoe Ce3iMHeH
molc  Kabwvli0ayobl YmuiMObl MYCIHOIpY mypaivl ecunomesa mankbiianaovl. Ocvlean opail Oepineen
AHCYMbICIA  UHPOKOMMYHUKAYUANBIK MEXHON02UANAP CAlACbIHOAgbl 00aH api 3epmmeynep SMUKANbIK /
SYMAHUMAPABIK ACREeKMIAepOi ecKepe OMbIPbin JHCYP2i3inyi muic ekeHoiei KopceminzeH.

Tyitinoi ceszoep: noocgepa, HelpoOHOLIK diceli, NCUXOIOSUSHbIY MAMEMAMUAYUACHL, YHCHIMOBIK
Oeticananvix, UHmMyuyusl, IKCMpPaceHcopuxa.

It is shown that the rapid development of the telecommunications industry makes the thesis of the
convergence of natural science and humanitarian knowledge more than relevant. This is due, inter alia, to
the fact that the intellect and consciousness of a person have a dual nature, both individual and collective
principles are present in them at the same time, and the latter is responsible, in particular, for the formation
of the collective unconscious. The transformation of society into a human-machine system enhances the
collective component of intelligence and consciousness. This, among other things, allows us to raise the
guestion of a deeper mathematization of those branches of psychology that are somehow connected with
Jung's ideas about the collective unconscious, as well as the creation of technical / informational tools for
influencing the collective unconscious and sociocultural code. The basis for this is the interpretation of the
noosphere as a global communication environment - a global neural network, in which, among other things,
there are transpersonal levels of information processing. The hypothesis about the rational interpretation of
extrasensory perception as a spontaneously emerging possibility of information interaction of an individual
with transpersonal levels of information processing is discussed. It is shown that further research in the field
of infocommunication technologies must be carried out taking into account ethical / humanitarian aspects.

Key words: noosphere, neural network, mathematization of psychology, collective unconscious, intuition,
extrasensory perception, neural network.

«Bce, umo onu Oenarom 0Onazodapsi 106KOCMU DYK,

Hben moocem coename 806oe bGvicmpee ¢ nOMOUWbBIO

UKCO8, USPEKO8 U OPeCCUPOBAHHBIX INEKMPOHOS. »
Patimono Jorcoyuc. « Yposensv wiyma»

B ucropuy Hayku MOCIEIHUX CTOJETUH HAOMIOJAeTCsl BIOJHE OIpe/eieHHass TEeHICHIUS:
METOJIbl ¥ MJIeU, IEPBOHAYAIILHO PAa3BUTHIE B €CTECTBEHHOHAYYHBIX (D)yH/IaMEHTAJIbHBIX 00JIaCTAX —
B (pu3MKe M XUMHM — MOCTENIEHHO NMPOHMKAIOT B JIPYTHe HAyKH, Jienas ux (QyHIaMeHT Bce Ooiee
HajexHbIM. Hanbonee sipkuM NMpUMEpOM B 3TOM OTHOLIEHHMU CIYXKUT OMo¢u3uKa, BoOpaBIlas B
ce0sl TaKk)Ke ¥ MHOTHE JIOCTY)KEHHS HayKH o rosuMepax [1].

OTOT mporecc HUKOrjga He nmpoTtekan raaako. Tak, B cepenune XIX Beka B 3amagHoi EBpomne
Oosiee 4eM OCTpO CTOsIa MpoOsieMa MCTOILEHHS TMOYB M CBS3aHHAs C 3TUM IOCTOSIHHAs yrpos3a
rosmoma. K 1930-teim romaMm oHa Obla pemieHa xumuen ynobpenuid [2]. B wactHOCTH, OmHO W3
OCHOBHBIX YyJOOpeHHIl — cenuTpa - MPOU3BOJIUTCS C KCIOIb30BAaHHMEM aMMHaKa, IMOJy4aeMOro
meroaom [abepa — boma (MupoBoe Mpou3BOACTBO cocTaBisgeT okojgo 100 MIH. TOHH B TOX).
JlaHHBIN METOJ ABJSETCS MOJEPHU3AIMEN N300pEeTeHUsI KPYITHEHUIIEro HeMenKoro xuMuka dpuiia
["aGepa, MO3BOJSIONIETO CBS3BIBATH aTMOC(EpHBI a30T B aMMMaK, M yJIocToeHHoro B 1918 T.
HoGenesckoii mpemuu.

OTH JOCTH)KEHUS BO3ZHUKIM JajeKo HEe Ha mycToM Mecte. llpoOnema wHcTOIEHHS TOYB
IIOCJIEZI0BATENBHO paccMaTpuBaiach enie B KHure «OpraHuyeckas XUMUS B IPUMEHEHHH K
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semnenenuio U ¢usznonorun» (1840 r.), mpuHaanexameld nepy BEIUKOTO HEMELKOTO XHMHKa
KOcrtyca JIubuxa. B Heil Obuta mpeAmpuHATa MOMBITKA J0Ka3aTh HEOOXOIMMOCTh BO3BPAILICHUS
MUHEpAJIbHBIX BEIECTB B 3eMitto: «lIpuaér Bpems, Korjga Kaxxaoe moje, cooOpa3HO ¢ pacTeHHEM,
KoTopoe Ha HEM OyayT pa3BOAWTh, OyneT yIOoOpAThCS CBOWCTBEHHBIM YIOOpPCHHEM,
MIPUTOTOBJIEHHBIM HA XUMUYECKHUX 3aBOJIAX).

boranuku — npuyemM OTHIONb HE PAIOBBIE yueHble — OTO3BaUCh O counmHeHuu 0. JluOuxa,
MATKO ToBoOps, HeomoOputenbHo. Kax Beipazuncs mnpodeccop OoTaHuKH THOOMHIEHCKOTO
yHuBepcurera Xyro Moiib, «3T0 caMmas OeccThlIHAsi KHUTa U3 BCEX, KOTOpPbIe KOrAa-Iu00 Momaianu
MHE B pyKn» [2].

CrenanicTbl BO MHOTHX JPYTUX HAayKaX CTOJb JK€ HETaTHBHO OLIEHUBAIOT MONBITKY (PU3UKOB U
XMMUKOB TIOCSATHYTh HA HMX «Yyrolbs» W CETOIHS, YKPEIUIsAs MEXAUCHUIUTMHAPHBIE Oapbepsl,
KOTOpBIE U TaK BO3HUKAIOT 110 OOBEKTUBHBIM IPUUMHAM.

Ho, HeoOxoaumMocTh co31aHusl LeTT0CTHOM KapTHHBI MUPA Y MBICIAIIUX JIIOICH CEroHs yKe He
BbI3bIBAET COMHEHUH. Te3uc 0 KOHBEPreHUMH E€CTECTBEHHOHAYYHOI'O0 M T'YMAHUTApHOIO 3HAHUSA
nproOpeTaeT Bce Ooblee YHCIO CTOPOHHUKOB. boiee Toro, anura MexayHapOAHOTO SKCIIEPTHOTO
coobmecTBa, B yactHocTH, PumMckoro Kiyba BbIBHHYJA TE€3HC O HEOOXOIMMOCTH CTaHOBICHHS
Hogoro IIpocsenienus [3]. OTOT Te3uC, B TOM YHCIIE, IOAPA3yMEBAET U CUHTE3 HAYYHOTO 3HAHUS B
enuHoe 1nenoe. bonee yem 3HauMTeNbHAs POJIb 371€Ch, PA3yMEETCs, MPUHAIEKUT MPAKTUUECKON
¢dunocodpun [4], KoTopas v MO3BOJISIET BEIOUPATH «HAPABJICHUE TIIABHOTO YAapay.

Ectb Bce ocHOBaHMs mojaraTh, 4YTO Ha OCTpUE aTaku, MpeJHa3HAUYEHHON o0ecrneyuTh
CUCTEMHYIO pEaJIM3alliI0 Te3UCAa O KOHBEPIreHI[MU €CTECTBEHHOHAYYHOI0 U T'YMaHUTapHOI'O 3HAHUS,
JOJHKHA HAXOJIUTCS TICUXOJIOTHS, KaKk Obl 3TOMY HE MPOTUBUIUCH PEBHUTEIH «YUCTOTHI PSIOB)
KOHKPETHBIX HaYK.

B nepByto odepenp, 3TO CBA3aHO C HEOOXOJUMOCTHIO HAayYHO-METOAMYECKOIO OOecredeHus
IPOTUBOJCHCTBUIO COBpeMeHHbIM (opmam wuHpopmManmonHoi BoHHBI [5]. He mnocnegnumun
(dakTopaMu 3/1eCh SBJISIOTCS M HEOOXOJMMOCTh MAacCOBOW KOPPEKIHMH MCUXO03MOLMOHAIBHOTO
COCTOSIHMSI HaceJICHHsI, 00yCIIOBJICHHAsI HETaTUBHBIM BO3JIEUCTBHEM MaHAEMHH KOBUI-19, a Takxke
MOTPEOHOCTh COBEPIIEHCTBOBAHUS METOUK JUCTAaHIIMOHHOTO O0Y4YEeHHUS U T.1I.

Pemaromuii apryMeHT, 0JJHaK0, COCTOUT B TOM, YTO OOILECTBO CTPEMHUTEIBLHO KOHBEPTUPYETCS B
YeJIOBEKO-MALIMHHYI0 cucteMmy [6, 7], a cyluecTByIOLIMi TpeHa Ha Bce Oojiee aKTUBHOE
UCIIOJIb30BAaHUE CHCTEM MCKYCCTBEHHOTO MHTEUIEKTa TOJBKO YCWIHT JaHHYK TEHACHLUIO.
@deHOMEH COIMATIbHBIX OHJIAH ceTeil 37ech sBiseTcsl Oosee yeM HarsIHbIM npumepoM. OHU
00J1a71al0T COOCTBEHHBIM HETPUBUAIBHBIM IOBEIEHUEM, BIUIOTH O TOTO, YTO OT/AEIbHBIE aBTOPHI
y>K€ CTaBsIT BONPOC O MOSBIEHUU B HUX «CIOHTAHHOTO MHTe/IekTa» [8]. COOTBETCTBEHHO, BOMPOC
0 TOM, YTO €CTh «IICUXOJIOTHS ToJIb30BaTeNs (eiicOyka» ne-pakto octaeTcst OTKphIThIM [9]. Takoi
M10JIb30BATEIb OJHOBPEMEHHO SIBJISIETCS AJIEMEHTOM CJIOXHOW CaMOOpraHU3YIOUIeHCs] CUCTEMBI, U
JUYHOCTBIO B OOBIIEHHOM 3HaUE€HUU 3TOTO CJIOBA.

CrnenoBarenbHO, CHHTE3 LEJIOr0 psila TEXHUYECKUX JUCIHUIUIMH, HAa OCHOBE KOTOPBIX
pa3BUBaJach TEJIEKOMMYHHUKAIIMOHHAS WHIYCTPUS, U TYMAaHMTAPHBIX HayK, B MEPBYIO oOuepeb,
NICUXOJIOTUHM, CTAHOBHUTCS OCTPO HEOOXOJUMBIM, OCOOEHHO, €ClIM TPUHATH BO BHUMAaHHE
apryMeHThl, npeactaBieHHble B [10]. Bexkrop nanbpHeimero pa3BUTHS I[MBUJIM3ALHMU B
3HAYUTENbHOM cTemeHu OyneT ompeaensaTcs TeM, [0 KakoMy IyTH MOWIET pa3BUTHE
TEJIEKOMMYHUKAI[UOHHOW NHYCTPHH.

Hensro JTAHHOMN paboThI SABIISIETCS JI0Ka3aTesIbCTBO BO3MOKHOCTH
MaTeMaTu3aluu/IuGpoBU3aIMd  TICUXOJIOTUA HA OCHOBE TMPEJCTAaBICHUH O TJIO0AJTbHOMN
KOMMYHHKAITMOHHOM CpeJie, OTOXKAECCTBIIEMON C HOOC(HEPO, UTO SBISIETCS MPEANOCHUIKON IS €€
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WHTETPAIUM C TEXHUYECKHUMH AWCIUILTMHAMH, U3YYaIOIUMHU TEJIEKOMMYHUKAIIMOHHBIC CpEIbl.
OOcyxnalTcs TakKe HEKOTOpPbIe KAaYeCTBCHHBIC CIICJICTBUS M3 TIOJIOKEHUH, COCTABIISIFOIINX
BO3MOKHYIO OCHOBY HOBOT'O MaTeMaTH4ecKoro (HeipocereBoro) ammapara ncuxosjoruud. OnHo u3
HUX CBSI3aHO C POJIBIO TAKUX TEYCHHI KaK SKCTPACCHCOPHKA B COBPEMEHHOM OOIIECTRBE.

B cootBerctBUUM ¢ yyeHuem o Hoocdepe, Bocxozsamiem k Tpyaam IL.T. ne Illapnena u B.M.
Bepnazckoro, cieayroomuM 3TarnoM 3BoJitouun 0uocdepsl sBisercs GopMupoBaHue cepbl pasyma
— Hooc(epsl. McTonKOBaHUSI JAaHHOTO MOHSATHS AOCTATOYHO pazHooOpas3Hsbl [11], a HeKoTOpbIe U3
HUX ¥ BOBCE HOCST JEMarorudyeckuil xapakrep, HO C TOYKU 3pEHHUs MPOOJIEeMATUKH, CBA3aHHON C
TEJICKOMMYHUKAIIMOHHOW  WHAYCTpUEH, HaWOOJbIINNA HWHTEPEC MPEICTABISICT KOHIICTIIIHS,
BBIBHHYTasi Hamu B [12—14], a Takxke B panHeit MmoHorpaduu [15].

JlanHasi KOHIIENIUA Oa3upyeTcss Ha CIEAYIOIIUX COOOpakeHHsX. PaccMoTpuM ABYX JIHOJICH,
BcTynaromux B Oecemy. Ha mepBbiii B3Misia, 371eCch pa3roBapvBalOT JBa YEJIOBEKAa, HO B
JNEHUCTBUTENFHOCTA TPOUCXOIUT OOMEH CHUTHAJlaMU MeEXAy HEHpOHaMU JBYX OTHOCHUTEIHHO
CaMOCTOSITENIbHBIX (parMEeHTOB OOIIeH HEMPOHHOW CEeTH, KaXAbld M3 KOTOPBIX JOKATW30BaH B
npeenax rojJoBHOro Mo3ra cobeceHUKOB. [Ipopomkas 3Ty JIOTUKY, MOXKHO MPUNTH K BBHIBOIY O
CYIIECTBOBAHHUH II00ATbHON KOMMYHUKAIIMOHHOMN Cpefibl — HOOC(EpHI.

[ToguepkuBaeM, YTO, KaKk 3TO I[OKAa3aHO B JIATEparype MO HEHpOHHBIM cersm [16, 17],
MH(POPMAIMOHHBIE BO3MOYKHOCTH HEHPOHHOHN CETH HEIWHEHHO 3aBHCAT OT YHCIIA €€ HJIEMEHTOB.
[IpumenuTensHO K caenmaHHoMy B [12-14] BwIBOQy, 3TO O3HAYaeT, 4TO B TJI00aIbHOU
KOMMYHHKAITMOHHON ceTH (Hoocdepe WIM €€ OTHOCHTEIBHO CaMOCTOSATEIBHBIX (parMeHTax,
HaIpuMep, OTACIBHBIX TOPOJIax) MOSBIISIETCSI HOBOE KaueCTRO.

[TonobHo TOMy, Kak OOMEH CHrHajlaMH MEXJIy HEWpOHaMH B MpejAesiax TOJOBHOIO MO3Ta
OTJIENBHOTO YeNoBeKa (GOpMUPYET Takue MHPOPMAIIMOHHBIE 0OBEKTHI KaK WHTEIJIEKT U CO3HaHUE,
Tak W B TJ00aTbHOH KOMMYHMKAIIMOHHOM CETH MOTYT TMOSBISETCS HEKHWE HEeTPUBHAIbHBIC
nH(pOpMaIMOHHBIE 00BEKTHI, TPUPO/Ia KOTOPBIX MOKA OCTaeTCsl Malo u3ydeHHou. TouHee, BOmpoc o
MOSIBJIGHUA HOBOTO KayecTBa B PE3yJIbTaTe KOMMYHHMKAIUA MEXAY WICHAMH COIMyMa paHee
CTaBWJICS TOJIKO B TYMAaHHTApHOW JMTEpAType, T MOSIBICHHUE TAKOTO KadyecTBa PACKPBIBAIOCH
4yepe3 TaKue MOHATHS KaK MEHTAJIUTET, OOIIECTBEHHOE CO3HAHUE, COIIMOKYIBTYPHBIN KO U T.JI.

Bo3M0XHOCTE MaccOBOM AMArHOCTUKH MHPOPMAITMOHHOTO OOMEHA BHYTPH OOIIECTBA, AKTUBHO
HCIOJIB3YIOIIET0 TEeJIeKOMMYHHUKAIIMOHHBIE CETH, MO3BOJISIET TIOCTABUTH BOMPOC 00 OOHApY>KEHUU
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH, HE TOJBKO JOKA3bIBAIOIIMX BBIBOJIBI, CPOPMYITUPOBAHHBIE B
[12-14], HO ¥ MO3BOJISIONIMX YCTAHABIMBATH KOJMYECTBEHHBIC 3aKOHOMEPHOCTH, OMUCHIBAIOIINE
MOBE/ICHUE COIMyMa Kak MeNocTHOCcTH. OrmpenenéHHble MIard B JAaHHOM HAmpaBlICHUH YKe
C/eNIaHbl, B YaCTHOCTH, B [18] mokazaHo, 4To pacmpeeneHue moab30BaTeel COlUaaIbHbIX OHJIAWH
CeTel MO 4YHCIy KOHTAKTOB TOJYUHSAETCS BIIOJIHE ONPENCIECHHBIM 3aKOHOMEPHOCTSM,
xapakTepusyeMbiM grciom Jlan6apa [19, 20].

Bonee Toro, B nmreparype, MOCBAIICHHONW HEHPOHHBIM CETSAM, TOKA3aHO, YTO OHU MOTYT
ABOIONUOHUPOBaTh. COOTBETCTBEHHO, €CITM KOHKPETHAs CHCTEMa, pealin30BaHHAs (HU3MYECKH,
MpeJICTaBIsIeT cOO0N aHAIOT HEHPOHHOU CEeTH, TO OHA MOXKET JBOJIIOIMOHUPOBATH U TOT/IA, KOTa
CBOMCTBA OT/EIHHBIX DJIEMEHTOB CUCTEMBI OCTAIOTCS HEM3MEHHBIMHU.

DTOT BBIBOJ MO3BOJISIET KOPPEKTHO OOOCHOBATH KOHIICTIIIMY HBOJIOIMOHU3MA, allbTEPHATHBHEIE
napsuHu3my [21, 22]. TloguepkHem, 4YTO COBPEMEHHBIH SBOJIIOIIMOHM3M Ha HOBOM YPOBHE
Bo3Bpamaercs k unesm JI.C. bepra u I1. Teisapa ne [llapnena. B cOOTBETCTBUM C 3TUMU UIIECSIMU,
CTpEMJIEHHE K «CaMOCOBEPIIIEHCTBOBAHUIO» SIBIISIETCSI HEOTHEMIIEMBIM MPU3HAKOM >KUBOI MaTepuu.
Bbonee Toro, ¢ Touku 3penus JI.C. bepra [23], ectecTBeHHBIH 0TOOp M OOphOa 3a CyIIECTBOBAHUE
OTHIO/Ib HE SBISIIOTCS (aKTOpaMH TMporpecca, HalpOTHUB, OHU KOHCEPBUPYIOT CTAaTyC KBO,
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CIIOCOOCTBYIOT COXPAHEHHUIO TOTO, YTO HA JIAHHBIH MOMEHT BPEMEHH MOKET pacCMaTpUBATHCS KaK
«HopMma». OcHoBHOe ke oTiinune koHuenuuu JI.C. bepra ot Touku 3penus Y. JlapBuHa cocTOUT B
TOM, YTO 3BOJIIOLMS PACCMaTPHUBAETCS KaK BIIOJIHE 3aKOHOMEPHBIH IPOLECC, MPUYEM OH MOKET
MPOUCXOJIUTh, B TOM 4YHCJIE M CKAuKOOOpa3HO, Cpa3y 3axBaThiBas 3HAYMTEIBHOE YHCIO OCOOeH
(ecyi TOBOPUTDH O OMOJIOTHH).

AHanorusi ¢ HEWpPOHHBIMH CETSMH IO3BOJISIET AHAJIU3UPOBATh SBOJIIOLMIO CIOXHBIX CHUCTEM
M000H MPUPOJIBI C eIUHOOOPA3HBIX MO3HUIHK. OCHOBOH /IS ATOTO SIBJISICTCS MpeIoKeHHas B [13,
24] TpakTOBKa KaTE€ropUU CJIOKHOTO. B COOTBETCTBUUM C HEO, «CIOXKHOI» cHUCTeMa CTaHOBMTCS
TOTJAa U TOJIBKO TOTJa, KOTJIa €€ 3JIeMEHTHl (POPMUPYIOT aHAIOT HEHPOHHOM CETH, T.€. CBSI3U MEXKAY
AJIEMEHTAMHU CHUCTEMBI CTAHOBSITCA JIOCTaTOYHO MHOTOYHMCICHHBIMH M DPa3BETBICHHBIMH UYTOOBI
c(OopMHPOBATIOCH HOBOE KaYeCTBO.

[lo cymectBy, MaHHBIM Te3UC IO3BOJSET ONUCHIBATH HAa MAaTEMAaTHUYECKOM S3bIKE TO, YTO
KJIacCHYecKas JMaJEeKTUKAa TPaKTyeT Kak IepexoJ M3 KoyndyecTBa B KauecTBo. Hapsgy ¢
«HaOI0JaeMOI» CHUCTEMOM CYyIIECTBYET M HEUTO «HEHAOII0aeMoe», MOPOKICHHOE aHAIO0IoM
HEHpPOHHBIM CeTH, KOTOPbII el KOMIUIEMEHTapeH. JTOT aHaJlor, B CBOIO OuYepelb, MOPOXKIACTCS
CBSI3IMH MEXIY DJIEMEHTaMHU CHCTEMbl. JTO HOBOE KaueCTBO HE PErucTpUpyeTcss (PU3NUYEeCKUMHU
npubopamMu (WM JIOOBIMH  IPYTUMH  HAONIOACHUSIMH) HEMOCPEICTBEHHO, HO OKa3bIBaeT
CYLLECTBEHHOE BJIMSIHUE HA IOBEIEHUE CUCTEMBI B IIEJIOM.

Ha ypoBHe OTHENbHON JIMYHOCTH TaKUM «HEHAOJI0JJa€MbIM» KaueCTBOM SIBJISETCS TO, YTO
MMEHYETCS MHTEJUIEKTOM U co3HaHueM. Du3nuecku MOXKHO 3aperucTpupoBaTh OOMEH CHUTHaJlaMu
MEXJly DPa3IMYHbIMU HEWpPOHAMU TOJIOBHOTO MO3ra, HO MHTEUIEKT M CO3HAaHHE — 3TO Cyry0o
cucteMHble 3PQeKTsl, TouHee 0coOble HH(OPMAIMOHHBIE OOBEKTHI, 3aHUMAIOLIUE BIIOJHE
OIpeJIeJIEHHOE TI0JI0KEHUE B UEPAPXUU CUCTEM nepepaboTku nHpopmarmu [13].

Hanee, eciu OOMEH CUTHalaMU MEXAy HeWpoHaMH, JOKaJIM30BAHHBIMU B Mpejeiax roJI0BHOTO
MO3ra OTAEIBHOTO YeIOBeKa CIIOCOOEH MOPOXk/IaTh BECbMa HETPUBHAIbHBIE OOBEKTHI, TO JIOTHYHO
MPUMTH K BBIBOJY O TOM, YTO CXOJIHbIE MPOILIECCHI MPOTEKAIOT U B pe3yJibTaTe 0OMEHA CUTHAJlaMU
MEX1y HeHpoHamH, TpUHAAIEKAILMMU pa3IMYHBIM MHIUBUAAM. Takoii OOMeH OTBedaer
HaJJINYHOCTHOMY YpPOBHIO IlepepaboTKku MH(GOpMaIi, Ha KOTOPOM TaKXe MOTYT (POPMHUPOBATHCS
(¥ coxpaHsThCS) HETpUBHAJIbHbIE HH()OPMALIMOHHBIE CYIITHOCTH (HampuMep, apXeTHIIbI).

VImeHHO Ha 3TOM ypoBHE nepepaboTku nHpopMaru hopmupyercs To, uto 1o KOHry umenyercs
KOJUICKTUBHBIM Oecco3HaTenbHbIM. JlaHHBII (eHOMeH u3ydancss BO MHOrHX pabortax [25-27],
OJIHAKO, J0 IOCIEAHET0O BPEMEHM OH HE TOJY4YWJ IOCJIEJ0BAaTEIBHOTO TEOPETHUECKOTO
000CHOBaHUS.

[Ipenomnienne ydenust o Hoochepe uepe3 MpPU3My TEOPUUM HEUPOHHBIX CeTel IO3BOJISET
MOCNIEZIOBATEbHO ~ HMHTEPHPETUPOBATH  HE  TOJBKO  BO3HUKHOBEHHE  KOJUIEKTHBHOI'O
0ecCcOo3HATENbHOTO, HO M  PACKPBITh CYIIHOCTh  COIMOKYJIBTYPHOIO KojAa (MHaue —
LIMBUIIM3AIMOHHOTO Koja). Heckonbko yrpoias, COUMOKYJIbTYPHBIM KO — 3TO TO, 4TO (hOPMUPYET
OTIpEe/ICNICHHYI0 CHUCTEMY IMpEACTaBICHUI, MHEHUN, CTEPEOTUIIOB MOBEAEHUS U T.O., KOTopas M
MOPOXKAAeT  OCOOEHHOCTH  KaXJOW  KOHKPETHOM  3THHUYECKOM  cTpykTypbl.  [loHsTHe
«COLMOKYJIbTYPHBIN KOJI», B TOM YHCJIE, YTOUHSET U MO3BOJISIET KOPPEKTHO MCTOJIKOBBIBAThH BCE TO,
YTO 3aJI0’KEHO B MTOHATHE «MEHTAIUTETY.

O060011ast, MO)XKHO YTBEP)KIaTh, YTO MPUPOJA UHTEIUIEKTA U CO3HAHMS YeJIOBEeKa AyallbHa, B HEl
OJTHOBPEMEHHO IMPHUCYTCTBYET U MHIMBUAYAIBHOE, M KOJUIEKTUBHOE HAyaslo, IPUUYEM IOCIIECIHEe
OTBEYAET 3a KOHTAaKT C HAJIMYHOCTHBIM YpPOBHEM NepepadOTKM MHPOpPMALUU, a TOYHEEe — 3a
KOHTAKT ¢ MH(OPMAIIMOHHBIMU 00bEKTAMH, Pa3BUBAIOIIMMUCS HA JaHHOM YpPOBHE.
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[TomuepkHeMm, 4TO cam (AaKT IIUPOKOTO HCHOIB30BAHUS MPEACTABICHUA O KOJUIEKTUBHOM
0ecco3HaTeNbHOM Jie-(aKTo SABISETCA MPU3HAHUEM AYyaIbHOM MPUPOIbI HHTEIJICKTa H CO3HAHMS, a,
CIIIOBATENIBHO, U CYIIECTBOBAHMS HAJJIMYHOCTHOIO YpPOBHS IepepaboTku uHpopmanuu. bomnee
TOTO, 3TH TPEACTABICHUS OTPAXKAIOT TOT (HaKT, YTO NPUpPOAa HH(OPMAIIMOHHBIX OOBEKTOB,
Pa3BHBAIOLINXCA HA JJAHHOM YPOBHE IepepadOTKH MH(POPMAIMH, OCTAETCS CKPBITOH OT MPSIMOTO
HaOII0/IeHNs, OHA UMEHHO YTO HE OCO3HaeTcs. bojee Toro, BojiHe BO3MOYKHO, YTO OHA HE MOXET
OCO3HaBaThCs BoOOIIE (BO BCSIKOM Cily4ae, B OOLICTIPUHSATOM 3HAYCHUH TAHHOTO TEPMHHA).
OtTnenbHBIM HEWPOH T'OJOBHOTO MO3Ta HE MOJYKET «IIPEACTaBHTh ce0e» TeX MpPOLECCOB, KOTOPHIE
NPUBOAAT K TOSBICHHIO CO3HAaHUSA. Tak M OTHAENbHBIA YeNOBEK HE CrocoOeH (BO3MOXKHO, 3a
HEKOTOPHIMH HCKIIIOYEHUSIMH) BOCHPUHUMATh HH(GOPMAIHMIO, OTHOCSIIYIOCS K 00jiee BBICOKUM
YPOBHSIM €€ TepepaboTKH, HeXKEITN UHINBH Y aJIbHBIH.

OTMeTUM TaKKe, 4TO TEPMUH «HAJIMIHOCTHBIA YPOBEHD MepepadoTKu HHPOPMALIUY» OTPaKaeT
HE CTOJBKO MCTUHHOE IOJIOKEHHUE JIeJ, CKOJIBKO JIOCTHUTHYTBHIH Ha CETOAHSIIHHUN JI€Hb YPOBEHB
NOHUMAaHU AyallbHOIM IPUPOJIBI MHTEIUIEKTa M co3HaHMsA. ECTh Bce OCHOBaHUS MpeAroaraTb, 4To
CTPYKTYypa 3TOTO YPOBHS B ACHCTBUTEILHOCTH SIBIISICTCS BECbMA CIIOKHOH. YTpomiasi, CyIiecTBYIOT
UH(QOPMAIIMOHHBIE OOBEKTHI, OTBEYAIOIINE PA3IMYHBIM YPOBHIM HEpPapXuH HOOC(HEpHI (B TOM, YTO
Hooc(hepa IEHWCTBUTENBFHO CTPYKTYpUpOBaHa yOeKmaeT, Hampumep, caM (akT CyIIEeCTBOBaHHUS
roCy/1apCTB U 3THOCOB).

Otrcioma HEMEIJICHHO CIIEAyeT, YTO CTPYKTypa KOJUIEKTUBHOTO OECCO3HATENBHOTO TaKkKe
SBIISICTCS BECbMa HETPUBUAIBHOW. B 4YacTHOCTH, MOXXHO CHelaTh BBIBOJ O CYIIECTBOBAHWUU
npo(ecCHOHATBHOTO KOJUICKTMBHOTO OECCO3HATENBHOI0, KOTOPOE OTBEYaeT, HampuMep, 3a
npodecCHOHATbHYIO HHTYHIIHUIO.

Jns neneit HacTosme padoThl BBIBOJI O CYIIECTBOBAHUU NMPO(ECCHOHANTBHOIO KOJJIEKTUBHOIO
0ecco3HaTeNbHOTO OCOOEHHO BakeH. HeT HeoOXOAMMOCTH JOKa3blBaTh, 4YTO HMCTUHHBIN
npodeccuoHan B 000 cdepe yacTo AEWCTBYeT MHTYUTUBHO. VCTOpHsS HayKd 3HAET CKOJIBKO
YTOJHO TIPUMEPOB TOTO, YTO OBUIO HA3BaHO T€HUATHLHBIMHU O03apEHHSIMH. B 3TOM OTHOIIEHHH CTOWUT
00paTUTh BHUMAHUE HAa CTPYKTYPY U3JI0KECHUS MAaTEMAaTHIECKUX TEKCTOB, CTABIIYIO KIACCHYECKOM
co BpemeH EBximmma: ¢opmymupoBka TeopeM M ToOCIeAyloliee WX JokazarenscrBo. Cama sTta
CTPYKTypa TOBOPHT O HCKIIOYHTEIHHO BAXXHOW POJM TOTO, YTO HMMEHYETCS MaTeMaTHYeCKOH
UHTYyHULMEN (moxpobHee 06 3ToM roBoputcs B [28]), 01HO M3 Haubosiee 3HAYMMBIX HAIllpaBJIeHUH B
MaTeMaTHKe, BOZHUKIINX B XX BeKe, TaK U Ha3bIBATOCh — MHTYUIIMOHHU3M.

C paccmarpuBaeMoil TOYKM 3peHHMs] UHTYULUs (B TOM 4HClIe, NpoQeccuoHanbHas) €cTh
pe3yabTaT B3aUMOJCHCTBUS MHIUBHIA ¢ MH(POPMAIIMOHHBIMU OOBEKTaMH, OTHOCAIIMMUCS K Oojee
BBICOKUM YPOBHSIM TepepaboTku MH(OpMAINH, HEXEIH JTUIHOCTHRIA. B TO ke BpeMs, UMEHHO B
oOacT MpodecCHOHATBHON IeATEILHOCTH HanOOoJIee SIPKO TPOSIBIISTIOTCS PE3YIbTATHI — MPOTYKTHI
MBbIIIIeHUs. bonee Toro, ecinm roBOpHTH O pe3yibTaTax B Takoil oOmactu mpodeccroHanbHON
JESTEeTbHOCTH KaK 3aHITHE HAayKOW, BO3HUKAET BO3MOXXHOCTh OTCJICKUBATh WX TPH MOMOIIU
JOCTaTOYHO PAa3BUTHIX WHCTPYMEHTOB HAYKOMETPHH (HAHMOOJIBIIYI0O HM3BECTHOCTH HMMEET TaKOW
HAYKOMETPUYECKUH MOKa3aTeNb Kak MHAeKc Xupiia). Pazymeercs, Takoro poja METOAUKH JaleKu
OT MJATbHBIX, HO OHHM BIIOJHE MOTYT O0ECHEYNUTh HEOOXOAMMYIO TOYHOCTH MpU 00paboTKe
MacCHBOB JIaHHBIX.

HIMeHHO 3TH cO00pakeHUs: U1 MOTYT OBITh MOJIOKEHBI B OCHOBY TOTO, YTO BBIIIE OBIJIO Ha3BaHO
«MaTeMaTu3aIysl ICUXOIOTUI.

[TapamokcanbHO, HO COBPEMEHHOE ITOJIOKEHHE JeJl TaKOBO, YTO TOpa3go0 MpOIIe H3ydaTh
SIBJICHUS, CBS3aHHBIC C KOJUICKTMBHOM COCTABIISIOIICH WHTEIUICKTa W CO3HAHUS, HEXENIH C
MHIMBUIyaTbHOW. DTO CBA3aHO, MPEXAE BCETO, C TEM, YTO 0OMEH MH(OPMAIMH BHYTPU COIMyMa
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(haKTUYECKU JOCTYMEH MPSMOU perucTpanuu (B 4aCTHOCTH, O1aroapsi akTHBHOCTH TOJIh30BaTeNeit
COILIMATILHBIX CETEH) M COOTBETCTBYIOIIUE TCHICHIIUH YXKE TIPOCMATPUBAIOTCS OOJIEe YeM OTUYETIINBO
[29,30]. B emie Oounbiieii CTENEHN 3TO BEPHO ISl HAYYHO-TEXHUYECKOTO COOOIIECTBA, JIsi KOTOPOi
MyOMMKAIMOHHAS aKTUBHOCTH SIBJISICTCS OJHOM M3 6a30BBIX (POPM NIEATEIBHOCTH.

KitoueBass ponb B HCCIEIOBAaHUSAX TAaKOrO POJa C OYEBHIHOCTHIO JOJDKHA HPUHAIJIECKATh
MpUKIaIHOM/ MpakTHYecKo (unocodun, MOCKOIbKY OHU CHOCOOHBI MPUHECTH pe3yibTar (1o
KpaliHell Mepe, Ha ypoOBHE, OOECHEeuMBAIOIIEM KaueCTBEHHO HOBBIM YpPOBEHb MaTeMaTH3alluu
MICUXOJIOTHH) TOJILKO TOrja, Korja OyAeT MOCTpOoeHa COOTBETCTBYIOLIAS METO0JIOTHYEeCKas
OCHOBA, YYUTHIBAIOIIAS U JOCTHIKEHUS KIACCHUECKOM TICHXOJIOTHU, U JOCTHKEHUS HAayK, TaK WU
WHAue CBSA3aHHBIX C mpobimemamMu mnepepa®oTku  MHPOpManuu (OT TEOPUHM MAaCCOBOTO
00CITyKUBaHUS 10 TCOPHH HEHPOHHBIX CETEH U UCKYCCTBEHHOTO UHTEIIIICKTA).

3HaunMOCTh 00medmIocohCcKOro B3IIAga W AJACKBATHOTO METOJOJOTHYECKOrO IOAXoAa K
paccmatpuBaeMoil mpoOseMe OmpeneNseTcs TakKe M TeM, YTO KOJUIEKTHBHAs COCTABIISIFOIIAS
WHTEJJIEKTa W CO3HAHHUS BCJIEICTBUE OYpHOrO pa3BUTHS TEIEKOMMYHHKAIIMOHHBIX CHUCTEM
HBOJIIOIIMOHUPYET YXKE B PEKUME peabHOro BpeMeHu. ColManbHble OHJIAWH CEeTH OKa3bIBAIOT BCE
0oJiee BEIpaKEHHOE BIUSHUS HA TIOBEJICHUE U IICUXOJIOTUIO MOJIb30BaTeNei. ITOT PakT cam 1o cede
yKe He TpeOyeT 0Ka3aTelbCTB, HO KOPHU JaHHOW MPOOJIEMBI JieaT ropasio riay0xke ueM 3To
MOJXKET TIOKa3aThCs MPHU €€ aHAM3€ CPEICTBAMHU OTACIBHON KOHKPETHOW HAyKH (B YaCTHOCTH,
IICUXOJIOTHH). 3/1eCh TpeOyeTcs MaKCUMaJIbHO 00N B3I, HE IPEyCMaTPUBAIOLINI BbIICICHUS
(a Tem Oosice — aOCONIFOTU3AIMH) TICUXOJOTHYSCKON, CONMAIBLHON MM MHOW COCTaBIISIONICH, YTO
BO3BpAIlaeT K Te3UCY O KOHBEPIrEeHIIMU €CTECTBEHHOHAYYHOT0 U TYMAaHUTAPHOTO 3HAHUS.

[TycTh HEsBHO, HO JTaHHBIM TE3UC MOJPa3yMeBaeT MEePECMOTP TOW KapTHUHBI OOIIECTBa, KOTOpas
paHee Oblla cO3/laHA CPEACTBAMH TyMAaHHUTApHBIX TUCIHUIUIMH. MareMmaTu3alus TMCUXOJOTHH, B
OTMEUYEHHOM HaMU CMBICJIE, IPEICTaBIsAET COOON TONBKO MEPBHIN IIar B JAHHOM HANpPaBICHUH, TEM
Oojee 4YTO TOKa MPOCMATPHUBAIOTCS TMPEUMYIIECTBEHHO MyTH MaTeMaTH3allMi TeX pa3felioB
TICUXOJIOTHH, KOTOpPhIE H3Y4aloT KOJUICKTUBHBIC J((eKTsl (B YaCTHOCTH, KOJUIEKTUBHOE
Oecco3HaTeNbHOE).

Ha »ToM myTm Takke BO3HHKAeT MHOXECTBO CEphe3HBIX TmpoOsieM. B  wacTHOCTH,
MOCJIeZI0BATEIFHOE TPUMEHEHNUE TEOPUU HEMPOHHBIX CeTeH I aHaIHM3a MPOIECCOB, IPOTEKAIONTUX
B o0mecTBe, TpeOyeT CyIIeCTBEHHON PEKOHCTPYKIIMU OCHOB caMmoi 3Toi Teopuu. Kak MUHUMYM,
pedb UAET O MOCIeI0BATEILHOM MPEOJIOJIEHUU Te3KCa O JIOTHUECKON HeMpOo3pavyHOCTH HEWPOHHBIX
ceTel, 4To, Kak moka3aHo B [31, 32] siBiseTCs BIOJHE TOCTUKUMOM 1EIBIO.

CremneHb CEphE3HOCTH pEIIAeMBIX MpoOJIeM U TpeOdyeMblil ypOBEHb MEXIUCIHUILTHHAPHON
KOOTIEpAIlii  TaKOBBI, 4YTO (DAKTHYECKH NPUXOJUTCS CTAaBUTh BONPOC O (HOPMUPOBAHUU
MCCIIeIOBATEIILCKON TTPOrPaMMBI, IPUYEM B TOM 3HAYCHHH 3TOTO TEPMUHA, KOTOPBIH eMy MPHIaBaT
Nwmpe Jlakaroc. IIporpamMmbl Takoro ypoBHS HUKOTrJa He (HOPMHPOBAIUCH TIPH ITOMOIIA
aJIMHHHCTPATHBHBIX HHCTPYMEHTOB, BO BCAKOM CJIy4ae Ha 3TaIle CBOCTO CTAHOBJICHHS.

WX 0CHOBOH, Kak MOKa3bIBACT UCTOPHUS HAYKH [2], Bcera ObUTH TOCTATOYHO CMEJIbIe THIIOTE3HI.
Tonbko OHM CITOCOOHBI BHI3BATH MOBBIIICHHBINH HHTEPEC K MpodiieMe, KOTOpasl BBIXOIUT 33 PaMKHU
KOHKPETHBIX HAYYHBIX HANpPaBICHUH, HAJ KOTOPHIMU OOJBIIMHCTBO HCCIEIOBaTeNell paboTaeT B
oObiieHHOM pexume. [loguepkuBaeM, 4To 0a3oBasi THIOTE3a B MPOIECCE MCCICTOBAHUN MOXKET
W3MEHHUTCS JI0 Hey3HaBaeMocTh. FEe ocHOBHas (QyHkuus — MOOWUIHM3YIOIIas, CHSTHE
MICUXOJIOTMYECKUX 0apbepoB, CBS3aHHBIX C (PAKTOPOM pUTyaIM3allMd HAYYHBIX HCCIEAOBAHUU,
KOTOpBIH B HAaCTOsIIIee BPeMsI CTAaHOBUTCS Bce 0oJiee 3HAUHMBbIM.

HmenHo 1o »Toi mpuuuHEe B JaHHOW pabOTe MBI 3a0CTpsSeM BHHMaHUE Ha THIOTE3axX, TaK WU
MHAYe CBA3aHHBIX C IKCTPACEHCOPUKOM.
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B stoM, pa3symeercs, ecTb Hekas J0JIs d3MaTaxa, OJHAKO, BOMPOC O 63aUMOOCCHIBUU C
KOJUJIEKTUBHBIM HA4yajiOM, MPUCYIIUM YEJIOBEUECKOMY pa3yMy, BOJIBHO MJIM HEBOJBHO 3aCTABJISET
3alyMaTbCcsl O CYIIECTBOBAHMHM WHOW HH(OPMAIMOHHON pEaThbHOCTH, K KOTOPOW MOCTENEHHO
MPUXOJUT HaIlla IUBUIM3AIMH. BO3MOXKHOCTh HaNpaBIEHHO CUUTHIBATH HH(POPMAIUIO, KOTOpas
OTHOCHUTCS K HAJJIMYHOCTHOMY YPOBHIO €€ IepepaboTKH, y)Ke OTKPHIBAET BEChMa 3aXBaThIBAIOIINC
MEepCIEeKTUBLI. bojiee TOro, anpropu HeIb3s1 UCKI0YaTh, YTO CYLIECTBYIOT JIFOJU, KOTOPbIE, B CHITY
WHJIUBHIYAIbHBIX OCOOCHHOCTEH TaKOW CIOCOOHOCTBIO ACHCTBHUTEIBHO 00JIamaloT. YTBEP)KIATh
oOpaTHOE HeNIB3sI XOTS OBl MO TOW MPOCTOM MPUYMHE, YTO MEXaHW3M B3aUMOJCHCTBUS
VHJIMBUYyaJIbHON COCTABIIAIOLIEH CO3HAHUS C KOJUIEKTUBHOM OCTAETCA HEM3YUYEHHbBIM.

PesroMupysi, MOXKHO yTBEpXkAaTh, YTO OypHOE Pa3BUTHE TEICKOMMYHUKAIIMOHHOW WHIYCTPUU
CIOCOOHO KapJIUHAIBHO M3MEHHUTH OOJHMK IMHUBWIM3AIUUA — BILIOTH JO TPaHCPOPMAIUU TOTO, YTO
MMEHYETCSI UHTEJUIEKTOM M CO3HAHUEM. Peub MIeT He TOIBKO O TOM, YTO TEJIEKOMMYHUKAIMOHHbIE
CeTH 3aBEJAOMO YCWIMBAIOT POJib KOJUIEKTUBHOM COCTaBIISIIOLIEH CO3HAaHMS. TO, 4YTO Ha S3bIKE
IIO3TOB U MHUCTHUKOB MUMEHOBAJIOCh «TOHKUM MHUPOM», K KOTOPOMY — IYCTh U C U3BECTHOU JI0J€H
MeTaOpUYHOCTH — MOXKHO OTHECTH HMH(POPMAIIMOHHBIE OOBEKTHI, OTHOCAIIHECS K
HAJJIMYHOCTHOMY YPOBHIO TIepepaboTKu HHQPOPMAIMK, CTAHOBUTCS JOCTYHHBIM MPSIMOMY
HaOJIIOJEHUIO.

CrnenyronmM 1aroM B 3TOM HaIlpaBJICHUHW, OYEBHIHO CTAHOBUTCSA MPSMOE BO3JCUCTBHE Ha
KOJUICKTUBHOE Oecco3HaTelibHOe. Brpodem, BIIOJTHE BO3MOXKHO, UYTO TaKHE METOJIUKH YKe
oTpabaThIBAIOTCS, HO 110 TIOHATHBIM TpUYMHAM 3TO He Oymer adummposathes. OmHAKO,
HE3aBUCUMO OT TOr0, BEPHO WJIM HET MOCJEAHEE MPEIIOI0KEHUE, HE BbI3BIBACT COMHEHUHN €IIe
OJIMH BBIBOJ, KOTOPBI CaMbIM TECHBIM O0Opa30M CBsS3aH C TE3UCOM O KOHBEPIEeHIIUH
€CTEeCTBEHHOHAYYHOTO W TyMaHHMTApHOTO 3HaHUA. JlanpHeWmime wucciaeaoBaHus B o0iacTu
MH()OKOMMYHUKAIIMOHHBIX TEXHOJOTHH JOJKHBI TPUHMMATh BO BHHUMAaHHE JTUYECKUH U
TYMaHUTapHBIN acMeKThl, TaK KaK MacCOBOE BO3JICHCTBUE Ha KOJUIEKTHBHOE OEcCO3HATENbHOE Ha
MOXET HE MPUBOJIUTH K BO3JACHCTBUIO HA CO3ZHAHKE OOJIBIIIOTO YUCIIA JIFOICH.

CrnenoBaTenbHO, T€, KTO CO3/1a€T HOBbIE HH)OKOMMYHUKAIIMOHHBIE TEXHOJIOTHH, YK€ HE UMEIOT
MOpPaJIbHOTO MpaBa KOHUEHTPUPOBATHCSA TOJBKO HA TEXHHMYECKHUX AaCIEKTaX COOTBETCTBYIOIIMX
npo0JieM U He MPUHUMATh BO BHUMaHHUE TYMaHUTAPHYIO COCTABIISIOINIYIO.
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Tloxazano, umo 6ompoc 0 NPOSHO3UPYEMOU pecmpyKmypuzayuu cemetHo-OpayHvlx OMHOWEeHU,
svipasicarouutica 8 mom uucie, 8o exnrouenuu JII'bBT-npoonemamuxu (JII'BT — necousnku, eeu, bucekcyansl,
mparnceeHoepsl) 6 2100ANbHYI0 HOBECMK)Y MENCOYHAPOOHBIX OMHOULEHUL, Cledyen aHATUUPOBAMb, npexicoe
6Ce20, C MOYKU 3PEHUS MPAHCHOPMAYULL KOMMYHUKAYUOHHOU CMPYKMYpbl coyuymd. Ycmauoenieno, umo
mpancpopmayuu cemetuHo-0pauHblx OMHOWEHUL 8 COBPEMEHHBIX VYCA0GUSIX He Clledyem AHANU3UPO8amb 6
ompbvige Om 8ONPOCAd O NOSAGICHUU HeN0BCKO-MAWUHHBIX CUCMEM, CHOCOOHbIX OKA3amb GIUSHUE HA
ssonoyuro unmeniekma uenogexa. CemelHo-OpauHble OMHOWEHUSA ABIAIOMCA He 0o0lee ueM HeKum
3epKAIoM, 8 KOMOPOM OMPAACATOMCIL NPOYECCHL I8OIOYUL YETI08eUeCK020 COZHAHUS, PA3YMA U UHMENIeKmA.
Ilpedcmasnensvt O0okazamenbCcmea mo2o, 4MO UHMEIEKM U CO3HAHUE YeNo8eKd 38ONIOUUOHUPOBATU U
NPOOOIHCAIOM IB0THOYUOHUPOBAMb 8 PENCUME DedlbHO20 8PEMEHU, NpUudeM Xapakmep 5mol 36010YUL He
umeem Huue2o obwe2o ¢ buonocuyeckou. Ilokazano, ymo co8PEMEHHbII IMAN IEOTOYUU COZHANHUSL, PA3YMA U
UHMeLIeKma 4en08exka Ciedyem pAaccCMampueams KAk HeKylo mMOuKy Oudypkayuu, m.e. OdaibHeliuee
Pazsumue YUSUAUAYUU MONCEN NOUMU PA3TUYHBIMU NYMAMU 8 3A6UCUMOCTIU OM 020, KAK UMEHHO Oy0ym
dopmuposamscsi  2100aNbHBIE  YENOBEKO-MAUWUHHbIE — CUCEMbL, NPOOOPA30M  KOMOPLIX  AGIAIOMCS
cyuecmsylowue OHIAUH coyuaibHble cemu. Jlokazvieaemcs, umo OeCKOHMPONbHOe DA3GUMUe MAKux
cucmem Modicem npusecmu K HenpeocKkasyemubim He2amugHuIM HOCAe0CMBUSIM.

Knroueswle cnosa: gemunusm, Hoocghepa, HellpoHHble cemu, CeMelHo-0paunble OMHOWEeHUs, I60NOYUS,
ougpyprayus, noIUMmMexHoOI0UU.

Maxanada omoacwlibik-HeKe KapbiM-KAMbIHAC PeCmpyKmypusayusiayost scobaray moaceneci JIIBT
(recousnku, eeu, bucexcyanvi, mpamceeHoepvl) Macenenepin XaublKapaiblk KamulHACMapobly HcahaHObIk
KyH mopmibine eHei3y apKblibl CUNAMMALIAMbIHbIY COYUYMHBIY KOMMYHUKAYUSILIK KYPbLIbIMbIHbIY
mypnenyi mypevicoinan manoanviiaovl. ConviMen xamap Kasipei sHcagoauoa omoOdacwblIblK JCoHe HeKe
KAmMblHACMAPBIHbIY MPAHCHOPMAYUACHIH A0aM UHMELIeKMIHIY I60JI0YUACLIHA dcep eme alambvlH A0am-
Mawuna Kcyiienepiniy namoa 601y macenecinen 6oieK manoay2a 6oamMaumolHbl anblkmaiovl. Omoéacel men
HeKe KamvlHACmapvl A0AMHbIY CAHACLL, AKbLl -OUbl MEH UHMELIeKMIHIY 2600yus Npoyecmepin
Oetineneimin avnaoan mapizoi. Maxaraoa adammuvly aKbll -0libl MeH CAHACHL OAMbI2AH, HAKMbL YAKLIMMA
oamuln, api 0e 0ambin Kejie HCAMKAHbIH Kopcemeoi, JHcaHe OVl 360MOYUAHbIY Maduamvl OUOL0SUSNIBIKKA
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eUKaHOall Kamulcvl HCOK, eKeHi O0anendenzer. A0am canacwl, napacamvl MeH UHMEIeKM 80JI0YUACLIHbIY
Kaszipei Kezenin ougyprayusnviy Oencini O6ip HyKmeci peminoe Kapacmlpy Kepek eKeHi KOpCemineeH, seHU
6pKeHUemmiy 00aH api OaMybl ap MYPIi HCOIMEH HCYPYI MYMKIH, OYI NPOMOMUNI KOIOAHbICMAZbL OHIALH
aneymemmix dfceninep 60rbin MAbLLIAMBIH A0AM-MAUUHA JHCYUECIHIY HAKMbl KYPbLIYbIHA OAlIAHbICHbL.
Mynoau srcytienepoiy 6axbliaycols 0amybi KYMHeSeH JHCASbIMCbI3 Caloapea aKenyli MYMKIH eKeHOiel
0ajiendeHoi.

Tyiiinodi ce3z0ep: gemunuzm, Hoocpepa, HEUPOHOBIK Jiceiiep, OMOACHLILIK HCIHE HeKe KAMbIHACMAapbl,
agonoyus, oupyprayus, caacu-mexHoI0SUsLIap.

It is shown that the issue of the predictable restructuring of family and marriage relations, expressed in,
among other things, the inclusion of LGBT (Lesbian, Gay, Bisexual, Transgender) issues in the global
agenda of international relations, should be analyzed, first of all, from the point of view of transformations
of the communication structure of society. It has been established that the transformations of family and
marriage relations in modern conditions should not be analyzed in isolation from the question of the
emergence of human-machine systems that can influence the evolution of human intelligence. Family and
marriage relations are nothing more than a kind of mirror, which reflects the processes of evolution of
human consciousness, mind and intellect. Evidence is presented that human intelligence and consciousness
have evolved and continue to evolve in real time, and the nature of this evolution has nothing to do with
biological. It is shown that the modern stage of the evolution of human consciousness, reason and intellect
should be considered as a certain point of bifurcation, i.e. further development of civilization can go in
different ways, depending on how exactly global man-machine systems will be formed, the prototype of
which is the existing online social networks. It is proved that the uncontrolled development of such systems
can lead to unpredictable negative consequences.

Keywords: feminism, noosphere, neural networks, family and marriage relations, evolution, bifurcation,
political technologies.

He BbI3bIBaeT COMHEHMI, YTO BOIPOCHI, CBSI3aHHBIE C PECTPYKTYpH3alMeld ceMeHHO-OpayHbIX
OTHOIIEHHH, YK€ MPOYHO BOILIM B INIOOAIBHYI0 MEXIYHAPOAHYIO MOBECTKY, IJIaBHBIM 00pa3oM,
4yepes3 AUCKYCCUU O MPaBax CEKCyalbHbIX MEHBIINHCTB.

OTHOCHTENBHO NPUYMH MOSBICHWS [JAHHOW IMCKYCCHHM M 3HAYEHHUs, KOTOPOE INPUIAETCS
BOIIPOCY O MPABAX CEKCYAIbHBIX MEHBIINHCTB B CTPAHaX sApa MUPOBOM YKOHOMUYECKON CHCTEMBI,
CYIIECTBYIOT COBEPIICHHO pa3jMYHble MHEHUsA. B 4YacTHOCTH, B POCCHICKON ITyOIHIIMCTHKE
IHUPOKO PaCIpOCTPaHEHA TOYKA 3PEHUsI, B COOTBETCTBHM C KOTOpOil, BKitoueHue JII'bT-Bonpocos
(JITBT — necOustHKM, TeH, OHUCEKCyalbl, TPAHCTEHACPHI) B TIOOATBHYIO MOBECTKY MPEACTABIISIET
co0oif cBoero pojia HHGOPMALMOHHOE OpPY>KHE, KOTOPHIM CTpPaHbl Apa MUPOBOM SKOHOMHYECKOMN
CHCTEMBI MOJIB3YIOTCS B LIENIAX HEJOMYLIEHHs pocTa BiIussHUA Poccun Ha MupoBoii apene [1].

Her HeoOXomuMOCTHM  HOAYEpPKUBATh, UYTO JIaHHAas TOYKa 3pPEHUS  JTMAMETPalbHO
IIPOTUBOIIOJIOKHA TOH, KOTOpas OTCTaMBAECTCs, B YACTHOCTH, B 3aIlaJHOEBPOICHCKON IIpecce U
Hay4yHOU aurteparype [2, 3] B coorBercTBuM c Hero, BkimtoueHue JII'BT-BonpocoB B rinobanbHyIo
MOBECTKY SIBJISIETCS OJHUM U3 3JEMEHTOB OOphOBI 32 IpaBa uelOBEKa, KOTOPbIH HEOTIENHM OT
00pbOBI 32 MpaBa APYTUX MEHBIINHCTB.

[TonuepkHeM emie pa3, 4To 0OCYXkJIE€HHE TAKOro poja MpoOJeMaTHKU YacTO BBI3BIBAET OCTPOE
HemnpusATHe He ToiabKo B Pocen, HO u B Kazaxcrane. OHako, Henb3s HE IPUHUMATh BO BHUMAHME,
YTO TaKOT'O pojia BONPOCHI HEe ObUIM Obl ACCUMHIIMPOBAHBI HU 3aI1aHOEBPONEHCKUMHU O0IIECTBAMH,
HU 3aMaJHbBIMH TOJUTUYECKUMHU 3JIUTaMH, €CJId OBl 32 3TUM HE CTOSJIO YEro-To OOJIBIIETO HEXKeNn
ouepeaHasi muap-KaMIlaHus.
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Her Heo0XoaMMoCTH TOAYEpKHBATh, 4YTO JIOObIEe TpaHChOpMAalMK TI00AIBHOM MOBECTKU
OKa3bIBAIOTCS YCIICIIHBIMU TOJBKO TOT/Ia, KOT/1a OHM HAXOMAST ONpPEAENEHHBIN OTKIUK CO CTOPOHBI
Macc (ecid BbIpaXKaTbCs MApPKCUCTCKUM si3bIkoM). MHaue, HM oAHa wuIes HE OKaXeTcs
KH3HECTIOCOOHOM HACTOJIBKO, YTOOB! OBITH IEPEBEICHHON HA YPOBEHb II100aIHHON MOBECTKH, €CITU
€e B TOM WM MHOW CTENEeHM HE acCCUMHIMPYET MaccoBO€ CO3HaHME. BcrencTBue pa3BUTHS
MaHUMYJIATOPHBIX TEXHOIOTHH [4, 5] MaccoBOe CO3HaHKME BO MHOTOM CTaJIO YNpPaBIseMbIM, HO, KaK
CIpaBeUIMBO OTMEYaeTcs B [6], cTeneHb BO3JACHCTBUS MMOJUTTEXHOJOTMM Ha OOIIECTBEHHOE
CO3HAHME YacTO MPEyBEIMYNBACTCS CAMUMH MTOJIUTEXHOJIOTAMHU.

Hcxons U3 3Toro Te3uca, eCTh BCE OCHOBAHUS MPOAHATU3UPOBATh TpaHCchopmanuu riaodanbHON
MOBECTKHU, CBS3aHHBIE C BONPOCOM O PECTPYKTYypU3AIMUU CEMEHHO-OpadyHbIX OTHOIIECHUH, C
MaKCUMaJdbHO OOBEKTHBHON TOYKH 3peHUs. TOJIBKO TaKOW TMOIXOJ IMO3BOJHT TOCTCOBETCKUM
rocy/JapcTBaM BBIPa0OTAaTh aJCKBAaTHBIA OTBET HA SBHO C(HOPMHUPOBAHHBIA BBI3OB (HEIIEIIO
OTpHUIaTh TOT (PAKT, UTO CYIIECTBEHHOE MH(OPMALIMOHHOE BO3/ICHCTBUE HA TOCTCOBETCKUE CTPAHBI
HAJIUIIO).

3mecy MpeacTaBiseTcs I1elnecooOpa3HbIM OOpaTUTh BHHMAaHHE Ha BeCbMa JIIOOOMBITHOE
00CTOSITENLCTBO: MOJABIISIIONIEe OOJBIIMHCTBO T'YMAaHUTAPHBIX HAyYHBIX MIKOJI MOCTCOBETCKOTO
MPOCTPAHCTBA, B OCOOCHHOCTU TE€X, YTO CBA3aHBl C COLMOJNOTHEH, (umocoduelt u aApyrumu
JTUCHUIIIMHAMH, KOTopble BO BpemeHa cymiectBoBaHuss CCCP Hocunm Ha3BaHue OOIIECTBEHHBIX,
MPOJOJDKACT  HWCHBITHIBATH  CHJBHEHINEe BIUSHUE Mapkcu3ma. MHorga 93TO  BIMSHUE
JEMOHCTPUPYETCSl SIBHO, HO 4Yallle OHO OKAa3bIBACTCS MOJCIYJHBIM, UYTO C OYEBHUJIHOCTHIO
WUTIOCTPUPYET COJIEpKaHUE YYeOHBIX TpOrpaMM I10 TaKUM JUCHUIUIMHAM Kak «Mctopus u
bunocodpus HAyKn».

Tem yauBUTENbHEE, YTO Jake HAy4YHbIE HIKOJIBI, B TOM WM HHOW CTENEHU TEHETUYECKU
CBSI3aHHBIE C JOKTPUHAMH MapKCHU3Ma, TOBOPS O BOIPOCaxX CBS3aHHBIX C PECTPYKTypHU3aluei
CEeMEMHO-OpavyHbIX OTHOIIEHUH, OTKA3bIBAIOTCS aHAIM3UPOBATh MaHHBIA BOMPOC C YYETOM
O00BEKTUBHO CKJIAJBIBAIOIINXCS TpaHChOpMaluii 00111ecTBa.

B aT0i1 cBsI3M, HENb3s HE BCIIOMHUTH O (yHAaMeHTanbHOU MoHorpaduu dpuapuxa DHrennsca
[7]. OtoT Tpyxa uzyuancs B CoBerckoMm Coro3e 6osee yeM BHUMATEIbHO, OH BXOJWJ B MPOTPAMMBI
MHOTHUX YHHBEPCHUTETOB, CJICIOBATEIIBHO, IMOCTCOBETCKHE T'YMAaHWUTApHBIC IIKOJbI, HAa TIEPBBIN
B3TJIS, TOJKHBI OBUTH OBITH 3HAKOMBI C HUM 00JIe€ YeM XOPOIIIO.

Tem yauBuTenbHee, MOJUEPKHEM €IIe pa3, YTO Ha MOCTCOBETCKOM MPOCTPAHCTBE MPAKTUYECKH
HE JIeNIaeTCs MOMBITOK OCMBICIIUTH MPOIIECCHl TpaHCHOPMAIIUU CEMEHO-OpayHbIX OTHOIIEHUN XOTS
OBl TayKe TOJIBKO C TOUKH 3PEHHUS UCTOPUIECKOTO MaTepranu3Ma. ABTOPBI paboOT COOTBETCTBYIOIIEH
HaIPaBJIEHHOCTH YacTO Je-(PaKkTo MPOCTO MOBTOPSIOT JOBOIBI MMy OIHUIIMCTOB, aleJTUPYS K TE3UCY O
HEOITYCTHMOCTH Pa3pyIIeHUs TPATUITHOHHON CEMBH.

Bwmecre ¢ TeM mpencTaBisieTcss OY€BHIHBIM, YTO BHJIOM3MEHEHHUS XapakTepa ceMelHO-OpadHbIX
OTHOIICHUU SIBJISICTCS TPOTHO3MPYEMBIM OTKIMKOM Ha HM3MEHEHHE CTPYKTYpPhl OOIIECTBEHHBIX
CBSI3CH WJIM, BBIPAXasiCh MApPKCHUCTCKHUM S3BIKOM, IPOM3BOJICTBEHHBIX OTHOIIECHWH. Pa3ymeercs,
TEPMHH «IIPOU3BOJCTBEHHBIE OTHOIIEHUS» K MOCTUHIYCTPHAILHOM 3M10Xe MPUMEHUM JIaJieKO HE B
MOJIHOM Mepe. BrmpoueM, ero mpuMEHUMOCTh KaK HEKOW YHUBEPCAIbHON KaTEeropuH K OMUCAHHIO
HMCTOPUYECKHUX MPOIIECCOB U paHEe CTABUIIOCH TI0JI COMHEHHUE, HO JIEJIO HE B 3TOM.

l'opa3zgo Oonee BaKHBIM TMPEACTABISAETCS TO, YTO XapaKTep CEMEHMHO-OpayHBIX OTHOIICHUMN
NEHCTBUTENBHO TpEeTepreBal KapJUHAJIbHbIE HW3MEHEHHUs, B TOM 4YHCIE€ U Ha MPOTSHKEHUU
MUChbMEHHOM ucTopuu. Pumckas «familia» xkapauHamIbHBIM 00pa30M OTIHYACTCS OT COBPEMEHHOTO
OTJAJICHHOTO aHaJlora, W He HaJ0 OBbITh MapKCHUCTOM, YTOOBI COTJIACUTHCS C TEM OYEBHUIHBIM
BBIBOJIOM, YTO XapaKTep CEMEMHO-OpauHbIX OTHOIIEHHH, B COBPEMEHHBIX OOIIECTBaX,

39



N3BECTH HAYYHO-TEXHUYECKOI'O OBIIECTBA «KAXAK», 2021, Ne 2 (73)

NPUOMIDKAIOIINXCS K TaTpUapXalbHBIM, Je-(hakTo MPOJOKAET PE3KO OTJIMYaThCS OT TOTrO,
KOTOPBIU cioxuiics B 3anagHoit Esporne [8].

SIpkUM TIpUMEpOM 37eCh SIBIISCTCSl XapaKTep CeMEeHHO-OpavyHbIX OTHOIIEHUH B pecmyOiuke
Kazaxcran, rae, HecMOTpst Ha (opMallbHOE JTOMHUHHPOBAHUE JIEMOKPATHUYECKUX WHCTHTYIUH B
OOIIECTBEHHON KH3HHU, COXPAHAIOTCSI MHOTOYHUCIICHHBIE 4YepPThl W MaTpHApXalbHOTO YKIaaa, U
BCEr0 TOTO, YTO HEBOJILHO BBI3BIBACT AJTIO3UHU C IEPUOIOM paHHero ¢eonainu3ma.

CrnenoBaTenbHO, HE3aBUCUMO OT CYIIECTBOBAHUS LIMPOKOTO CIEKTPa BO33PEHUN U HJICOJOTHH,
KOTOpOU MpUIEPKUBAIOTCA T€ WM WHBIE aBTOPbI, UMEET CMBICI C MaKCHUMAalbHO OOBEKTHUBHBIX
MO3UIMI MPOAHATU3UPOBATh MPUYMHBI, BCIEACTBHE KOTOPHIX W3MEHEHUS TI00aThbHON TOBECTKH,
CBSI3aHHBIE C BOIPOCOM O PECTPYKTYpPHU3ALUU CEMEHHO-OpadyHbIM OTHOIICHHM, JCHCTBUTEIHHO
OKa3aJIMCh aCCHMUIMPOBAHBI O0IIECTBOM (TI0 KpaitHe# Mepe, 3amaiHbIM).

[TonuepkHeMm ele pas3, UTO ACCUMUIMPOBAHHBIMU OOILECTBOM SIBJISIFOTCSI TOJBKO T€ BO33PEHMUS,
KOTOpbI€ B TOM WJIM MHOM Mepe OTBEYAlOT Ha COOTBETCTBYIOLIMN COLMAIBHBIN 3ampoc, U 3TOT
BBIBOJI MOXKET OBITh CJENIaH, MCXOJS M3 CaMbIX OO0ImHUX mpezactaBieHuil. CrenoBaTenbHO, €CIU
JI'BT-nmoBecTka oka3anach aCCUMUIUPOBAHHOM 00IIECTBOM, TO 3TO KAaK MUHUMYM MOKET CIIYKHTh
MapKepoM TOro, 4YTO Ta CTPYKTypa CeMeHHO-OpayHbIX OTHOIICHHUN, KOTOpas CJOXKHIACh B
MPEIIECTBYIONIME UCTOPHUUECKHUE MEPHOJbl yKe TMepecTana OTBEYaTh OOIIECTBEHHBIM 3alpocam,
4YTO HanOoJjiee HArJsJHO HE MOIJIO HE IPOSBUTCSA B TEX CTpPaHAX, KOTOPBIE NEPBBIMU IEPEXO0] HA
0oJiee BBICOKHE TEXHOIKOHOMUYECKHE YKIIAIbI.

[ToguepkuBaeM MBI HM B MaJICHIlIel CTENICHU HE MBITAEMCS arUTUPOBATH 32 KOHKPETHYIO (OopMy
CEMEHO-OpavYHbIX OTHOIICHUH, YK TeM 0oJiee HE MbITaeMCsi 000CHOBATh IPETEH3UH TON WIIH HHON
ux (GopMbI Ha a0COMOTHOCTh, MBI MIBITAEMCSl [TPOAHATN3UPOBATH JAHHBIA BOMPOC C MAaKCHMalIbHO
OOIINX MO3UIIMH, TOHATh, KAK UMEHHO CIIeyeT PearupoBaTh Ha T€ BBI30BBI, KOTOPHIE CTABST Mepe]
IIOCTCOBETCKUMU CTPAHAMH COBPEMEHHOCTb.

O4eBHIIHO, YTO €CITU OCHOBBIBATHCSA Ha KpallHEM HETPUSTUU U3MEHEHU TT00aTbHOU MOBECTKH
B paccMaTpuBacMOM OTHOLIEHHWH, TO OTO KAaK MHHUMYM CTOJIb K€ OINAacHO, Kak MU €€
0e30roBopoyHOe MpHUHATHE. B 0lHOM ciyuyae peub UIET O TOM, UTO Takue CTpaHbl kak Kazaxcran
Hen30eXHO OyAeT CKaThIBAThCS B apXauKy, B JPYrOM — UYTO OHM OKaXYTCs LIETUKOM U MOJHOCTBIO
MOTYUHEHBI UACOIOTHH, «KUMIIOPTHPYEMO» U3-3a pyoOexka.

O6e >TH TEeHIIEHIIMU, HECMOTpPSI Ha SBHOE MPOTUBOPEUYUE MEXKIYy HUMH, OJMHAKOBO OMACHBHI.
Nmenno mostomy TpebyeTcss BbIpaOOTaTh MAaKCUMAIbHO B3BEUICHHBIH U MaKCUMAJIbHO
OOBEKTUBHBIN B3TJISA HA TOT BOIPOC.

[TogxoauTe K pELlICHUIO 3TOW 3aJa4d MOXHO COBEPLIEHHO C Pa3JIMYHBIX MMO3ULUK, B JTAHHOU
paboTe npeAnpuHUMAETCs MONBITKA NCTOJIKOBATh XapaKTep PECTPYKTYPHU3aLUU CEMEHHO-OpayHbIX
OTHOIIIEHUH C TOYKH 3peHUs 00IIel TeOprUr HEUPOHHBIX CETEH.

Ha niepBbIit B3r1s/] cama OCTaHOBKA BOIIPOCA 3/1€CH BBITVISIINT HECKOJIBKO HAJIlyMaHHOM, OJTHAKO,
€CIM TPUHATH BO BHHUMaHHE pe3yibTaThl pador [9,10], To cTaHOBUTCA OYEBHAHBIM, YTO
paccMaTpuBaeMbIif BOIIPOC B HACTOsAIIEE BpeMs 11e1eco00pa3HO CTaBUTh UMEHHO Tak.

A WMEHHO, B IMTHPOBAHHBIX BHIIE paboTax OBUIO MMOKa3aHO, YTO MHTEJUIEKT YeJOBEeKa
(aKTUYECKU SBISETCS MPOU3BOJIHBIM OT TOH CTPYKTYphl KOMMYHUKAIIMOHHBIX CBS3€H, KOTOpPHIE
CKJIaJIBIBAIOTCS B oOmIecTBe. IHTENIEKT ciaenyeT mpekae BCero paccMaTpuBaTh Kak aTpuOyT BHUA,
a He Kak aTpuOyT MHAMBHIA (JOKa3aTEIbCTBA ATOTO TMOJIOKEHUS conepxkarcs B padorax [9,10]),
npuuéM 3THU J0Ka3aTelIbCTBA OCHOBAaHBI Ha TEOPUM HEHPOHHBIX CEeTel, a TOuHee Ha Haumbojee
OOIIMX BBIBOJIaX, KOTOPHIE MOXKHO CJlieJaTh Ha OCHOBAHUU JaHHOI TEOPUHU.

Heckonbko 3aberasi Bmepen, OTMETHM, YTO MHTEIJIEKT YeJIOBEKAa €CTh HeKas HaJIMYHOCTHAs
nH(OpMaLIMOHHAs CYIIHOCTh, 3BOJIOLMOHHUPYIOIIAs B PEKHUME PEalbHOTO BPEMEHHU, IPHUYEM 3Ta
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HBOJIIOIUS KECTKO KOPPEITUpPYeT C H3BONIONMEH ceMeiHOo-OpauHblx oTHomeHuid. Komb ckopo
MHTEJUIEKT €CTh BUIOBOW NpHU3HAK, @ CeMEHHO-OpayHble OTHOLICHUS ONPEACISAIOT, B KOHEUHOM
cyeTe, XapakTep KOMMYHUKALIMOHHON CTPYKTYpPbI COLIMyMa, TO, KAK MUHUMYM, 3TH BEILIU SBJISAIOTCS
B3alMOCBSA3aHHBIMU. ['0BOpS HECKOJIBKO YTPUPOBAHHO, XapaKTep KOMMYHMKAI[MOHHBIX CBs3€ll B
00111eCTBE MOPOKIAET XapaKTep UHTEIJIEKTa OT/IEJIBHOTO YeJIOBEKa.

B npocreiimem ciyyae, 3T0 00CTOATENBCTBO MPOSIBIIAETCS KaK AUKTAT cpenbl. B yacTHOCTH, B
Tex oOuiecTBax, IJl€ 3aMETHO BIIMSHHUE IEPEKUTKOB paHHE(EOJAIBHOIO CTPOs, TUKTAT Cpebl
ABJIsieTCA OoJiee YeM BBIPaXKEHHBIM, YTO MOXET HOATBEPAUTh, B YACTHOCTH, KaX/Ibli Ka3axCTaHell.
Jlaxxe B mepuoj NaHAEMUHM MHOIME Ka3aXCTAHCKUE CEMbU OKa3aJUCh 3AJI0KHUKAMHU HEJEINbIX
TpaIULIMiA, OKa3aJMCh BBIHY)KICHHBIMH TPATUTh OTPOMHBIE (PMHAHCOBBIE PECYpChl HA COBEPILIEHHO
OeccMbICIIeHHBIE CBaZicOHBIC W WMHBIC TBIIIHBIE TOPKECTBA. Bce 3TO - KOHKpETHBIE IMPOSBICHUS
JUKTaTa CpeJibl, a TOUHEE KOHKPETHBIE MPOSIBICHUS COLMOKYJIBTYPHOTO KOJA, MPEICTABIIAIOIIErO
co0Oif B COOTBETCTBUHU C pe3yipTaramu [11], ucmosHseMylo Mporpammy, KOTOpas 3acTaBiisieT
MH/IMBU/JIA TTOCTYNATh HE B COOTBETCTBUU C JIOBOJAMHU Pa3yMa, a B COOTBETCTBHH C TEM, KaK 3TO eMy
IPENHUChIBAET CPeaa.

Taxoro posa npruMepoB MOXHO IPUBOJAUTH OYEHb MHOT'O, HO BCE OHU OyAyT rOBOPUTH 00 OJJTHOM
U ToM >e. Mexay XapakTepoM KOMMYHMKALIMOHHBIX CBsi3eil B OOIIECTBE W HMHTEIEKTOM
OTAEIBFHOTO MPEJICTABUTENS 3TOT0 OOIIECTBAa CYIIECTBYIOT, KAK MHHHMYM, JKECTKHE KOPPEISIHH.
CnenoBaTenbHO, 3BOMIOLUS I100aJIbHON KOMMYHHKALMOHHOM CpeJibl, 3BOJIOLUS HOOCQEpPHI, HE
MO>KET HE MOBJIEYb 32 COOOM M PECTPYKTypU3aALUU CEMEINHO-OpayHbIX OTHOLLIEHUH.

31ech YMECTHO clenaTh HeOoublnoe OTcTyiuieHue. B moHorpaduu [8] momuepkuBaioch, 4TO
COBpEMEHHAasi MOHOTaMHasl CeMbs, OTHIOJb HE SIBISETCS HEKOH abCOMIOTHONM JaHHOCTHIO, OHA
poaunachk B IEPUOA, KOTOPBIM YCIOBHO MOKHO Ha3BaTh peBoironuei «Pomeo m JKynbeTTol», TO
€CTh SIBIIICTCSI TPOJYKTOM CPAaBHUTENBHO BBICOKOPA3BUTOrO OOILIECTBA, 4YTO, BIIPOYEM,
YTBEP)KJaJIOCh U B IUTUPOBAHHOM BbIlIe MOHOTpadun Opuapuxa DHrenbea.

WNHnave, coBpeMeHHasi CeMbsl POAMIIACH BO BIIOJIHE OMNPEJEIECHHBIX KOHKPETHO-HCTOPUYECKUX
YCIIOBUSIX, OHAa OTBeyaja OMNPENeIEHHOMY OOIIECTBEHHOMY YKJIaly U HEU30EeKHO COMAET C
HCTOPUYECKON CIEHBI, KaK TOJIbKO OOIIECTBEHHO-UCTOPHUUECKUN YKiIa/l TOMEHSETCS.

Opnaxo, pa3o0paThCsi B TAaKOr'O pojia MpoLeccax, aHaIU3UPys TOJIbKO T'YMaHUTAPHBIE aCHEKThbI
npobnembl, KpaiiHe cioxHO. Kak MHHMMYM, 37€chb OCTaHeTCs WIMpouailiiuii mpocTop A
JIUCKYCCHM, a OOBEKTUBHOCTh T€X WJIM HMHBIX CYXJEHHH OyJeT BbI3bIBaTh OOJIBbIINE COMHEHUS
(BmpoueMm, Kak M TNpH OOCYXIEHHM J0OO0ro ApPYroro BOMNPOCA, HMEIOIIEro HAE0JOTHYeCKUn
noatekct). CienoBaTesibHO, OCTPO HEOOXOIUM COOTBETCTBYIOLIMI METO0IOTHYeCKHi (pyHIaMeHT,
o0OecnieunBallliuii 3aBeIOMO OOBEKTHBHBIM B3rJsA Ha mpobiemy. VMeHHO ero u MoXeT
MIPEIOCTaBUTh TE€OpUsi HEMPOHHBIX CeTeil, 0COOEHHO €clii HCIOIb30BaTh €€ B JlyXxe MOHOrpaduu
[11], T.e. ms aHaMM3a YBOIIONUH OOIIECTBEHHOTO CO3HAHMSI.

HeiipoceTBas TpakTOBKa MOHITHS «OOMIECTBEHHOE CO3HAHUE» COCTOUT B cieayromem [9-11].

Paccmotpum nByX mrozeit, BcTynaromux B 6eceny. [IpuHATO rOBOPUTH, YTO B JAaHHOM Cllydae B
JMAJor BCTYHAlOT JIBa WMHAMBHIA. DTO, OJHAKO, SIBIAETCS NPUOIMKEHUEM, NMPHYEM BECbMa U
BecbMa TpyObIM. B neifcTBuTenbHOCTH pedb uieT 00 OoOMEeHe CHUTHajlaMH MEXIY HEpPBHBIMHU
KJIETKaMHU — HEMpOHAaMU, COCTaBIIIONIMMH TOJIOBHOW MO3T KaKI0Tro M3 cOOECeTHUKOB. YUUTHIBaS,
YTO MPHUPOJA CUTHAIOB, KOTOPBIMHU JIPYT C APYroM OOMEHMBAIOTCS HEHpOHBI, B JAaHHOM Cilydae
ABJISICTCA BTOPUYHOM, MOYKHO YTBEpXkJaTh, 4TO 37eChb (OpMHpYyeTcss oOlias HEHpOHHas CeTb,
cocTosAlIass W3 JBYX OTHOCUTEIBHO CAMOCTOSITENBHBIX (DparMeHToOB, KaxKIbli M3 KOTOPBIX
JIOKAJIM30BaH B IpefiesiaX TOJIOBHOI'O MO3ra cOOeCeTHUKOB.
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[Ipomomxkast 3Ty JOTMKY JIETKO TPHWTH K BBIBOAY O CYIIECTBOBAaHMU TJI00AIbHON
KOMMYHHUKAIMOHHOH cetu [9-11].

Jlanee, Kak 3TO BBITEKA€T U3 CaMbIX OOLIUX IOJIOXKEHUH TEOPUM HEUPOHHBIX CETEM, EMKOCTh
namsITH HeMpOHHOU ceTu (M ee MH(OPMAIOHHBIE BO3MOXKHOCTH B II€JIOM) HETMHEHHO 3aBUCUT OT
yyclia BXOJASIIMX B Hee AJIEMEHTOB. Tak, MH()OpPMalMOHHBIE BO3MOKHOCTH HEHPOHHOW CeTH,
COCTaBJICHHOM MX JIByX OJIMHAKOBBIX TOJCEeTei, Oosee uYeM B JBa paza MPEBHIIIAIOT
nH(OPMAaLIMOHHBIE BO3MOXXHOCTH Ka)/I0M U3 HUX MO oTAenabHocTU. ClienoBaTenbHo, Hapsaay ¢ TOH
MaMsAThI0, KOTOpBIE CBSA3aHBl C OTACJIBHBIM OTHOCHUTEIBHO CaMOCTOSITENIbHBIM (parMeHTOM
ro0aNbHOM ceTn (MO3rOM MHIMBHJIA), CYIIECTBYET U OMPEACICHHBIM CErMEHT MaMSTH, KOTOPBINA
ClIeyeT TPaKTOBaTh Kak Cyry0o KOJUIGKTHBHBIA. Jlamee, (yHKIIMOHUPOBAHHE TI00AIBHON
HEHPOHHON ceTH M ee (hparMeHTOB OTHIOJb HE CBOJAMTCS K 3allOMUHAHHIO. B HHMX 3aBenomo
BO3HUKAIOT OINpE/ICICHHbIE MH()OPMAIMOHHBIE CYIIHOCTH, OJHOW M3 HUX SBISAETCS COOCTBEHHO
pa3ym uenoBeka. ToyHee, JaHHYIO CYITHOCTh B HEKOTOPOM MPUOIMKEHUH MOXHO TPAaKTOBATh Kak
COIPSKEHHYIO C OTHENIbHBIM (parMEeHTOM TJI00aNbHOM ceTH (MO3rOM WHIUBUIA). YUUTHIBas
CHCJIaHHBIA BBIIIE BBIBOJ, €CThb BCE OCHOBAHHUS I0OJarartb, 4YTO Ha HAJJIUYHOCTHOM YpPOBHE
nepepabotku uHpopmanuu (HOPMHUPYIOTCS W HHBIE HH(POpPMAIMOHHBIE CcymHOCTH. [Ipumepom
TaKoOW CYIITHOCTHU sIBIIsieTCS J1I00O0# M3 ecTecTBeHHbIX A3bIKOB. Kak mucan Ymbepto Dxo [12] «aT0
HE MBI Pa3rOBapUBAaEM SI3bIKOM, ITO SI3bIK Pa3rOBAPUBAET HAMUY.

O cymiecTBOBaHMM HAJIMYHOCTHOTO YPOBHS MEpepadOTKU WH(OPMAIMK BIIEPBBIE TOBOPUIIOCH B
[13] nocTeneHHo Takoro poja Cy X IeHHs MOJIy4aroT MpUu3HaHue (CM., Harpumep, [14].)

Hanee, WHPOPMALMOHHBIE CYIIHOCTH, (OPMUPYIOIIMECS HAa HAJAJIMYHOCTHOM YypPOBHE
nepepaboTku uH(GOpMaIMK, He MOTYT HE OKa3bIBaTh BIMSHUS HA KaXJ0ro U3 Hac. TouHee, NMEHHO
3TH CYLIIHOCTH U (HOPMHUPYIOT TO, YTO MMEHYETCS COLMOKYJIbTYPHBIM WM IMBHIN3ALHOHHBIM
kogoM. C 3TOH XK€ TOUKM 3pEHHUs MOKHO MHTEPIPETUPOBATh U BO3HUKHOBEHHE KOJUIEKTHMBHOI'O
0eCcCO3HATEeNbHOT0, U IPUPOAY APXETHUIIOB.

Bonee Toro, MoxHO BbICKa3aTh 0ojiee 4eM 0OOCHOBAHHYIO THIIOTE3Y, B COOTBETCTBUU C KOTOPOM
HBOJIIOLIMSI MHTEIJIEKTA YeJIOBeKa IIa MO MYTH OT KOJUIEKTUBHOIO K MHAMBUAYyadbHOMY. MHade,
MHTEJJIEKT BHAyajle TMOSBMJICS KaK KOJUIGKTUBHBIM W CTajl WHAMBUIyaJIbHBIM TOJBKO Ha
CPaBHUTEJIBHO MO3IHUX UCTOPUUECKUX FTamax, MpearoyoKUTEIbHO — B Iepuoa mMarpuapxata [11].
JlaHHas TUIOTe3a OCHOBBIBACTCS Ha OOIIMX MPEICTABICHUAX O XapaKTepe HBOJIOLUHU, TaKXKe
BBITEKAIOLINX U3 TEOPUU HEMPOHHBIX ceTell. IMEHHO HeMpoceTeBON MOAXOM MO3BOJISET PACKPHITh
MEXAaHMU3M 3BOJIIOLMHU, AJIBTEPHATUBHBIA MyTallMOHHOMY. HamoMHuM, 4TO 10 camMoOro HeJaBHETO
BPEMEHHU TMOJABIAONIEe OOJBIIMHCTBO TEOPUil, OMUCHIBAIOIIMX 3BOJIOIMOHHBIE MPOIECCHI,
MPOTEKAOIINE B MPUPOJIE, TAK WIM MHAUY€ OCHOBBIBAIOCH HA BO33PEHMSIX, BOCXOASIIUX K TEOPUU
MPOUCXOXKACHUS Oronornyeckux BumoB Y. JlapsuHa.

Takoro poja TEOpUH CTAIKUBAETCS C HEMPEOJOJUMBIMH TPYAHOCTSIMH, KOTJla MX IBITAIOTCS
MIPUMEHUTh K MCTOJIKOBAaHUIO MEXaHW3MOB HBOJIIOIIMH, MPEANISCTBOBABIICH Omosiorndeckoi [15].
['maBHass w3 Hux cocrouT B cienyromeM: JKU3Hb Ha Halled IUTAHETE peanu3yercs uepes
HKOCHUCTEMBI, TPOHU3AHHBIE CIIOXKHOM cHUCTEeMON Tpoduueckux cBa3ed. Hukakas otaenbHas
MYTaIusl He MOXET MPUBECTH K CKAYKOOOPa3HOMY MOSIBICHUIO CTOJIb CIOKHBIX CUCTEM.

HeiipocereBoil moaxoa OCHOBBIBAETCS Ha IMPEACTABICHUAX O TOM, YTO KaXIOW CIO0KHOMU
CHCTEME MOXXET OBbITh IOCTaBJIEHAa B COOTBETCTBHME HeKash HEWpOHHas ceTh Wiu ee aHaior [15].
OoJtonus HU3NIECKON peann3aiiu HEHPOHHON CeTH MPOTEKaeT ropasao ObIcTpee, YeM IBOTFOIHS
€e OTIeIbHBIX KOMIIOHEHT, TaK KaK B 3TOM cllyyae pedb HAET TOJbKO JHIIb O TpaHChOpMaIusix
apXUTEKTYpPHI CBsI3el MEXTy djeMeHTaMu. X TpaHcopMaluy NpoTeKaroT yKe TOIbKO KaK OTKJIMK
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Ha BO3HMKHOBEHHME HOBOI'O COCTOSIHMSI CETH B II€JIOM, YTO M IIO3BOJIAET, B TOM YHCIE, PACKPBITH
MEXAaHM3M 3BOJIIOLUOHHBIX CKAUKOB.

[IpumeHsist 3TOT MEXaHU3M K 3BOJIIOIMM MHTEJUIEKTA, HEJIb3s HE MPUITH K BBIBOLY O TOM, UTO
MHTEJJIEKT IE€PBOHAYAJIbHO BO3HUK KaK KOJUIEKTMBHOE sBJIeHME. B mopsake WUIIOCTpauuu
OTMETHUM, YTO PA3BUTHIA MHTEIJIEKT CTAHOBUTCS MPEUMYILIECTBOM (a TeM OoJsiee — IBOJIOLUMOHHBIM
MIPEUMYIIECTBOM ) TOJBKO MPH OINPEAETICHHBIX YCIOBUIX. VICTOpHUS 3HAET CKOJIBKO YTOJIHO CIIy4aeB,
KOT'/Ia YWICHOB TOM WJIM MHOM COLMANIbHOM TPYIIIbI, HAIPOTUB, MOABEPTad TOHEHUSIM TOJBKO 33 UX
MHTEJUIEKTyallbHOE MPEBOCXOJICTBO.

VIMeHHO U3 TakuX COOOpaKeHU U MOXKHO IMPUNTH K BBIBOJY O TOM, YTO MaTpuapxar HE MOT He
cyliecTBOBaTh. Anb(a-camily — BOKaky CTau, KOTOPOTO HE MOTJIM HE Pa3pa)kaTb CaMIlbl, B 4eM-TO
IIPEBOCXOIAINE €T0 (KaK 3TO UMEET MECTO U ceiluyac) — MOI IPOTUBOCTOSTh TOJIbKO KOJIJIEKTUBHBIN
MHTEJUICKT (0COOCHHO Ha MEPBBIX dTanax ero craHoByieHus). OTCI0Aa — TE3UC O TJIABEHCTBYIOIICH
POJIH JKEHIIUH, TOYHEEe — KEHCKOT0 Havyaa, B IEpUO] CTAHOBJICHUS UHTEIJICKTA.

B nocnemyromue — UCTOpUYECKHE — MEPHOAbl  MHTEIUIEKT  I[OCTETIEHHO  CTAaHOBHIICA
WHIUBUAYAIbHBIM, XOTS OSTOT MPOIECC M HENb3sl CUYUTATh IOJHOCTHIO 3aBEPIICHHBIM: Kak
O0TMEYaJIOCh BbIIIE, WH()OPMALMOHHBIE CYHUTHOCTH, (POPMUPYIOLIUECT HA HAAJIUYHOCTHOM YpPOBHE
nepepaboTku HHQPOPMAIMK, MPOJOJDKAIOT OKa3blBaTh BBIPAKEHHOE BIIMSHHE HAa HWHAWBHJIOB
(uHorma — pemiaromiee). Tem He MeHee MMEHHO WHJMBUIYyalu3allds HMHTEIUIEKTAa W CO3HAHUS
Mo3BOJIMJIA «ab(a-camily» BO3POJUTCS B HOBOM KauecTBe (Hampumep, OOOKECTBIISIEMOIO
MpaBUTEIS, TJIABBI pOJa U T.1.).

Crnenpl cyliecTBOBaHUS KOJUIEKTUBHOIO pa3yMa MOKHO YBUIETb B MU(OJIOIMH, B MUCTEPHUSAX
BakxaHOK [16] xynbre Peu-KubGenbi-Acraptsl [17] ¥ T.1., OIHaKO paccCMOTpPEHHUE 3TOTO BOIPOCa
BBIXOJUT 3a paMKU JaHHOW paboTel. Hamuoro Oonee cymectBeHHo apyroe. C pa3BUTHEM
TEJIEKOMMYHUKAIIMOHHOW WHAYCTPUM KAaYECTBEHHO MEHSETCS KOMMYHHMKAllMOHHAs CTPYKTypa
COLIMYMa, B YaCTHOCTH, reorpapudeckue GakTopbl UTPAIOT BCE MEHEE 3aMETHYIO POJIb.

DTO HE MOXET He MPUBECTU K PE3KOMY YBEJIMUYEHHUIO TOTO CETMEHTa O0IIel maMsTH riodaibHOI
KOMMYHHMKAIIMOHHON CETH, KOTOpPBIM MPUXOAUTCA Ha HAAJIMYHOCTHBIE HH(OPMALMOHHBIE
CTPYKTYphl. YTpoluas, 3TH CTPYKTYpbl C KaXKIbIM I0oJIOM Bce 0ojiee KpEemHYT M OKa3bIBAaIOT Ha
MHIUBUAOB Bce Oosiee 3aMeTHoe Bo3zfaeiicTBue. Heckonbko 3alerasi Brepen, OTMETUM, YTO BCe
Oosplilee paclpoCTpaHEHHE UIEONOTUH (EMHHH3Ma B CTpaHax, B KOTOPBIX Bce 0ojiee BECOMBIH
BKJIaJl B SKOHOMHUKY IPUXOJIUTCS Ha MATHIMI M LIECTOM TEXHOJOTMYECKHE YKIaabl, KaK pa3 Hu
OTBEYAET «IPOOYKJIECHHIO» T€X HAUIMYHOCTHBIX MH(POPMALMOHHBIX CTPYKTYp, KOTOpbIE OTBEYAIIH
(bopMHPOBaHUIO KOJIJIEKTUBHOTO pa3yMa B IIEpHO/] MaTpUapxara.

Bbonee Toro, ecte Bce OCHOBaHUs MOjaraTh, YTO COBPEMEHHOE OOIIECTBO HaXOAMUTCA B CBOETO
pona Touke Oudypkanuu, T.e. €ro JajbHelliee pa3BUTHE MOXET HJITH B COOTBETCTBUU C
HECKOJIbKUMH pa3jINuHbIMU cleHapusMu. [loguepkHeMm, YTO aHAJOTUYHBIA BBIBOJA, XOTS U U3
IpyTUX cooOpakeHuil, paHee ObLI cennad B padoTte [18].

OauH W3 cleHapheB, KOTOPbIM 3aBEAOMO MOXHO Ha3BaTh IMECCUMUCTHYECKHUM, OTBEYAET
CTPEMHTEIBHOMY MaJICHUI0 KauecTBa 00pa30BaHUs, MPOTPECCUPYIOIIEMY OIIYIUIEHHIO HapOIHBIX
Macc.

IIpu peanuzanuu JaHHOTO CLIEHAPHs CUCTEMAM MCKYCCTBEHHOI'O MHTEIIJIEKTA OTBOJUTCS BIIOJIHE
OIIpeZie/ICHHas] pOJIb — IIOJABJIEHUS WHIWBHUIYAJIBbHOCTH JIMYHOCTH, YCTaHOBJIEHUE TOTAJIBHOIO
KOHTpPOJISI HE TOJBKO HajJ ee NEHCTBUSMHU, HO U HaJ MBICISIMHU, YYBCTBAMH U TMOOYKIACHUSIMH.
OT4yacTu Takve TEHACHIIMH YXKE Peau3yoTcsl Ha MpakTHUKe. Bricokopa3BuTas HHIYCTPHUS PEKIaMbl
U MOJABI YNpaBisieT HE MPOCTO IMOBEACHHUEM JIIOJel — OHa YIOpaBiseT HUX JKEIaHUSIMH H

43



N3BECTH HAYYHO-TEXHUYECKOI'O OBIIECTBA «KAXAK», 2021, Ne 2 (73)

YCTPEMJIEHMSIMH, NPUYEM JlaX€ Ha IIOBCEJHEBHOM YpOBHE. Brlpakaschb MapKCHUCTCKUM SI3bIKOM,
peub yxe uaet o0 OTUYKJIECHHH YeJIOBEKa OT €ro COOCTBEHHOIO pa3yMa U CO3HAHUSI.

OmnpeneneHHble KPYT'H B MOJUTHYECKHX 3JIMTaX OMIMOOYHO IOJArarT, YTO MPH ATOM OYyAyT
CYIIECTBEHHO YIPOILEHBI METOJbI YIpaBJICHUS HACEJICHHEM, OJHAKO Ha MPAaKTUKE 3TO OyAer
O3HauaTh BO3BpAlICHUE K KOJUIEKTUBHOMY pa3syMy — OallaHC MEXAy WHIUBHIYaJbHBIM U
KOJJIEKTUBHBIM HauyaJlaMHd B CO3HAHUM BHOBb CMECTUTCS B CTOpPOHY IHocienHero. [lpyrumu
CJIOBaMH, B peaJM3allMy JAHHOTO CLiEHapus HEe 3aMHTEPECOBaH HUKTO — HU OOILIECTBO, HU 3JIMTHI,
KOTOpblE HEHU30€KHO MOTEPSAIOT BIMSHUE M3-3a TOTO, YTO HE CMOIYT KOHKYpUPOBaTb C
HQ/JTMYHOCTHBIMU MH()OPMAIIMOHHBIMU CTPYKTypaMH (MHaue — Mpouecchl HH()OpMAIMOHHON
CaMOOpraHU3aIK B OOLIECTBE, MOBEACHHE YICHOB KOTOPOTO BCce OoJiee HAIOMHUHAET MOBEJICHHE
KOJIJICKTHBHBIX HACEKOMBIX, HEBO3MOKHO OyJIeT B3STh 110/ KOHTPOJIb).

[IpssMO TIPOTHBOMNOJIOKHBINA CLEHAPUN IPEANOJIAracT YKpEIUIEHHE CYBEPEHHUTETa JUYHOCTH,
paciipeHre ee BO3MOXKHOCTEH 3a cueT MepeJoBbIX HH(POPMALMOHHBIX TexHosoruil. Ilpu
peanu3aly 3TOr0 CIEHapHs YeIOBEYECTBO, 3a CUET HCIOJIb30BAHUS CUCTEM HCKYCCTBEHHOTO
MHTEJUIEKTA, M0JIy4aeT BO3MOXXHOCTh HEIOCPEICTBEHHO B3aUMOJIEHCTBOBATh ¢ MH(POPMALIMOHHBIMU
CYLIHOCTSIMH, Pa3BHBAIOIIUMKCS Ha HAUIMYHOCTHOM YPOBHE MepepaboTKu MH(OpMalLUH, 4TO, B
TOM YHCIIE, CO3/1aeT MPEINOCBUIKU Ul CO3JaHusd Oojiee 4eM HETPHUBMAIbHBIX YIPABICHUYECKHX
CXEM.

Pazymeercsi, Mexay 3TUMHU [ByMS MOJSIPHBIMH CLEHApUSIMH JIEKUT OIPOMHOE KOJUYECTBO
Pa3IMYHBIX MPOMEKYTOUYHBIX BapuaHTOB. Kakoil u3 HMX peanusyercss Ha NMPAKTHUKE, NPeayraaarb
ceifuac HeBO3MOkHO. OJIHAKO YK€ Ha JAHHOM 3Talle MCCIIEJO0BaHUM MPEACTaBIsAETCS OYEBUIHBIM,
YTO KaXAOMY M3 3THX MHOTOYHUCIICHHBIX BapuaHTOB OyleT OTBeyaTb, B TOM YHCIIE, U CBOS
CTPYKTypa ceMeHHO-OpauHbIX OTHOIIEHUH, CYIIECTBEHHO OTJIMYaloUled OT Toi, uTo Obuia
KOMIUIEMEHTapHa 31oxe MonepH.

IIpexne Bcero, JecTpyKuMs TpaJULMOHHOW ceMbu 0e3 (opMupoBaHMS aJleKBaTHOU
aIbTEpHATHUBBI, CONPOBOXKIaeMasl IaJeHHEM KauecTBa 0Opa3oBaHUs, yTPAaTOW JIOTUYECKOTO U
CHUCTEMHOI'O MBIIUIEHHUS OOJBIIMHCTBOM HACENIeHUs, OJHO3HAYHO MPUBEIET K TOMY, YTO OajlaHC
MEX/1y MHAUBUAYAIbHBIM U KOJJIEKTUBHBIM HadajaMH B CO3HAaHUM 4YejoBeKa OyAeT cMelarhbcs B
CTOpPOHY mnocienHero. Ha mpakTuke 5TO O3HayaeT CTAaHOBJIEHHME «HOBOTO Marpuapxara». B
YaCTHOCTH, UAE0JIoTusl (heMUHU3Ma, KOTopas Jie-(pakTo OTpULAeT caM MPUHIMIT HepapXHUECcCKOro
ynpaBiieHUs! (TPAaKTyeMblil Kak IMpOsBIEHHE «TOKCHMYHOW MacKyiIuHHocTH» [19, 20] mockombky
JAHHBIA TIPUHIMUI HEPA3pbIBHO CBSA3aH C TAaKUMHU KauyeCTBaMU KaK CTPEMIIEHHE K JIHMIEPCTBY,
COCTSI3aTeNBHOCTh U T.J.), SBISETCS 3PUMBIM NPOSBICHHEM «IPOOYKICHUS» WHPOPMALMOHHBIX
HAJUIMYHOCTHBIX CTPYKTYp, SBJSIOUIMXCA AaHajJoraMd TeX, 4YTO OOYCJIOBUJIM MOSIBICHHE
KOJUIEKTUBHOT'O pa3yMa B repuoJ Matpuapxarta. He Oyner 601b1IuM MpeyBeInueHueM CKa3aTh, 4YTO
B HQJJUYHOCTHOM KOMMYHHKAIIMOHHOM NIPOCTPAHCTBE YK€ HWIYT CTOJIKHOBEHHS MEXIY
MH(OPMALMOHHBIMU CYIIHOCTSIMHU, OTBEUYAIOUIUMH Pa3IMUHBIM JIMHUSM MOCIEAYIOUIEro pa3BUTUS
YeJI0BEYECTBA, U KaX/1as U3 HUX HAXOJIUT CBOE OTPAKEHHE B COOTBETCTBYIOIIEH UICOIOTHH.

Jlanee, anbTepHaTHBHBIA CLEHApUM pa3BUTHSA, CBS3aHHBIM C YKPEIUIEHHEM CyBEpEHUTETa
JMYHOCTH (TEPMHUH MOHUMAaETCs B TpakToBke T. boje), Takke He MOXKET MpeArnoiaratb COXpaHeHue
MHCTUTYyTa CEeMbM B ee cymecTBymoomeil ¢opme. OCHOBHOW MNPUYMHON 37€Ch SBISETCA
INPOTHBOpPEYNE MEXKIy BO3pacTOM OHOJOTMUYECKOW M coluanbHON 3penocT. IlomoBo3pensiMu
ocoOu Hamero OMOJOrMYECKOro BUAA CTAHOBATCS NMPUMEPHO K 14 rogam, M 3TOT HOKa3aTesb
OCTaeTCs HEMMEHHBIM JIOJITME CTOJNETUS (BO MHOTUX KyJIbTypax IpPOILIOro 3TO W ObLT OpauHbId
Bo3pacT). HampotuB, BO3pacT coluaiabHOM 3penocTd Bce Oojee yBenuwuumBaercs. Hawubomee
HarJsIHO 3TO MPOCIIEKHUBAETCS B TEX COLMANIBHBIX TPYIax, 4bs NPO(hecCHOHAIbHAs 1eATEIbHOCTh
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TaK WJIM WHAYe CBS3aHA C MHTEJUIEKTyalbHBIM TpyaoM. OuIMambHBI BO3pacT, 10 JTOCTUKECHUS
KOTOPOTO YYEHBIH CUMTAETCS MOJIOABIM, — 35 JjieT. DTO TOJIBKO Ha OJUH TOJ OTJIMYAETCS OT
BO3pacTa, B KOTOPOM UYEJIOBEK MOXET CTaTh 0al0yImIKOW WM JeIymIKOW Jake MpPU CTPOroM
CJIeIOBAaHMM HOpPMaM JeHCTByIomiero 3akoHojarenbctBa (182 = 36). bonee Toro, B
paccMaTpUBaEMbIX COLUMAIBHBIX IPYMIAaxX MOJIOJAsl CeMbsl TPAIULMOHHOIO TUIIA, B KOTOPOH €cTh
1eTH, Ae-(paKkTo YacTO HE MOXKET Jlaxe (PU3NUYECKU BBDKUTH 0€3 IIOMOIIM CTAPIIUX POJICTBEHHUKOB.
YpoBeHb (UHAHCOBBIX JOXOJOB OCTAETCS BEChbMa HHU3KUM JIO JIOCTHXKCHHS ONpPEAETICHHbBIX
KapbepHBIX CTYIEHEH, 4TO oTBeuaeT Bo3pacty 40 et u Goee.

[InmogaMu Takoro MPOTHUBOpEUUS SABISETCS HWHQPAHTWIBHOCTb MHOTHX MOJIOJABIX MYKYHH
(0coOeHHO B yKa3aHHBIX COLMAIBHBIX IPYMIax), X HEXeJaHue OpaTh Ha ceOs OTBETCTBEHHOCTb,
YCTOSIBIIASACS NPUBBIYKA K MOCTOPOHHEH momomu U T.A4. MTorom m 3zaech sBiseTcst yCUIEHHE
KEHCKOI0 Hauaia, U Bce 0ojee 4acTO MOXKHO YCIHbIATh (pa3y «HACTOALIMX MYKYMH YK€ He
OCTaJIOCh, BCE MPOOJIEMbl BBIHYK/JEHbBI pEIaTh KEHIIUHBDY. JTO HAXOAUT OTPAXKEHUE U B JAHHBIX
CTaTUCTHKH — BO3PACTAET KOJIMYECTBO CEMEH, I'/le OCHOBHOM MCTOYHHUK J0XOJAa W/WIN KapbepHBIN
pPOCT 00eCTIEYNBALCTCS KEHIITUHAMMU.

Pazymeercs, 3T (hakTBl NpencTaBIsAIOT coOoi He Oonee deM wmnTrocTpainio. OOBEKTHBHO
CYIIECTBYIOIIEE MPOTHBOPEYHEM MEXKIYy BO3pacTaMH OHOJOTHYECKOW M COLMAIbHOW 3pEeNOCTH
IPUBOJUT W K JPYIMM MHOTOYMCIIEHHBIM HETraTHBHBIM IIOCIIEJCTBUSM, XapakTep KOTOPBIX
OYEBH/JIEH.

MoXHO BO3pa3uTh, YTO JAHHOE NPOTUBOPEYHE B IIOJHOM Mepe IpOSBISAETCS TOJBKO I10
OTHOILICHHUIO K ONPEAETICHHbIM COLUAIbHBIM TIpYyIMIaM, Ui KOTOPBIX COLMAIBHOE B3POCIIECHUE
HEOTAEIMMO OT BEChbMa JUIMTENIbHOM yueObl U ele 0osee MpoJ0JKUTEIbHOTO HAaKOIICHHS OIIbITA,
OJIHAKO, HAllOMHHUM, 4YTO paccMaTpUBaeTCs JIMHHUS pa3BUTHs 4YEJIOBEYECTBA, CBSI3aHHAs C
YKPEIUIEHHEM CyBEpEeHUTEeTa JIMYHOCTU. 3/1eCh HamOojee BaXKHBIMU OyIyT MMEHHO yKa3aHHbIE
BBIIIIE€ COLIMATIbHBIE TPYTIIIHL.

Takum  00pa3oM, pecTpyKTypu3alus CEMEMHO-OpayHbIX OTHOIIEHWH MpEeACTaBIsETCS
Hen30eXKHOW TpH J000M W3 JNMHUN JalbHEWIIero pa3BUTHs deJoBeuecTBa. boiee Toro, ecimu
MOJIX0/ K JAaHHOMY BOIIPOCY HE OYyJIeT OCYLIECTBIATHCS Ha KOPPEKTHON Hay4dHOI OCHOBE (T.€. Jena
OyayT MyLIEHbI HA CaMOTEK), TO HEU30eKHa U peannu3anus MeCCUMUCTHYECKOTo CLIeHapus, U TaKue
TEH/ICHIIH YK€ IPOCIEKNUBAIOTCS 00JIee YeM OTUETIIUBO.

HayuHblIii ke moaxo/ mpenonaraeT BbISIBICHUE U MOCIEeyIOIee UCIOIb30BaHUEe 00BEKTUBHBIX
3aKkoHOMepHOcTel. bonee Toro, kak U orMeudanoch B [17], BOPOCHL, TPaAUIIMOHHO HAXO/IUBIIKECS B
BEJICHUM COIMOJIOTHUH, OKAa3bIBAIOTCS TECHEHIIMM 00pa3oM CBSI3aHHBIMM C MpPOOJIeMaTUKON
UCKYCCTBEHHOro HHTeJulekTa. COBpEeMEHHBIM couuyMm JAe-(pakTo yxe MpelcTaBiIsieT co0oi
YeJIOBEKO-MAIIMHHYI0 ~CHUCTEMY, KOTOpas B 3HAUUTENbHOW CTENEHU YyKe YIpaBisiercs
MPOrpaMMHBIMU CPEACTBAMH (TUIIMYHBIN Tipumep — «0oTodepMmb» [21].

OTcroz1a BbITEKaeT HEOOXO0AUMOCTh KOMIUIEKCHOTO MOAX0/1a K pACCMaTPUBAEMON COBOKYITHOCTH
BOIIPOCOB U, MPEXKE BCET0, 11€JIeCO00pa3HO MOCTABUTH BONIPOC O «IPOSKTUPOBAHUIY KeaTeIbHOU
CTPYKTYpBI OOILECTBa, KOTOpasi MPUAET Ha CMEHY CYIIECTBYIOLIEH. DTO — elle OAMH BaXKHEUIIHH
apryMeHT B TOJb3y Te3HCa O KOHBEPIeHIIMM €CTECTBEHHOHAyYHOTO M T'YMaHUTapHOIO 3HaHUS,
apryMEeHT B TMO0Jb3y HEOOXOJUMOCTU TOCTPOEHUS aJeKBATHBIX MAaTeMAaTUYECKUX Mojeseit
oOmiecTBa (Kak Obl 3TOMY HE MPEMSTCTBOBAIN OTAEIbHBIE MPEJCTABUTENN T'YMaHUTAPHBIX LIKOJI,
OTCTaMBAIOILIUE «YUCTOTY PAI0B»). Bripouem, B 3TOM OTHOLIEHUU HENb3sl HE OTMETUTh, 4TO OTrroCT
KoHT — ocHOBaTeNb COIUOIOIMH — CTPOMII 3Ty TUCHMIIMHY UMEHHO KaK «COIHAIBHYIO (QUUKYY.

OmnpeneneHHas OCHOBA Ul peIIeHUs JaHHOM 3a7a4yM yKe umeercs. B yacTHOCTH, pedb uaeT oo
HCTOJIKOBAaHUU CYIIIHOCTH HMHTEJUIEKTA HAa OCHOBE KOMILIEKCHOTO HCIOJb30BaHUS JOCTHKEHUUI
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TeopuHr HMH(POPMAIMKA M METOJOB KIACCHUYECKOW nuaneKkTuku [22-24]. IMeHHO Takoi moaxon H
MO3BOJISIET C CYr'y0O €CTECTBEHHOHAYUHBIX IMO3UIMI PACKPBITh COACP)KAHUE TAKUX IMOHITUN Kak
«MEHTAJUTET», O0IIECTBEHHOE co3HaHKe U T.1. JlanbHellnee pa3BUTHE TaKOTO MOAXO0/A MTO3BOJIUT
MIEPEBECTH BOMPOC O «COIHMAIBHOM MPOEKTUPOBAHUI» B Cyry00 KOJIMYECTBEHHYIO IUIOCKOCTh, YTO
ABJISICTCA BECbMAa B@KHBIM TaK Kak JIIOObIE «CJIOBECHBIE» apPryMEHThl HEU30eKHO OyayT
UJIC0JIOTU3UPOBAHBI U, CIIEA0BATEIbHO, UX OOBEKTUBHOCTh Oy/lET BECbMa COMHMTEIBHOM. DTO ke
KacaeTrcs M CTPYKTYPbl CEMEHHO-OpauHbIX OTHOILEHUI: 3/1eChb TaKXKe MOXET ObITh IOCTaBJI€HA U
peleHa 3ajaya ONTHMHU3ALUU (B YaCTHOCTH, MCXOAS M3 MHTEPECOB KOHKPETHOM CTpaHbl WIH
IPYMIIBI CTPaH, 00JaIal0NIMX ONPEIeICHHBIMHI COLIMOKYIBTYPHBIM KOZOM)

3aBepiuasi JaHHYIO CTaThiO, OTMETUM, YTO MHOTHE W3 BBIIBHUTAaeMbIX MOJOXECHUN HEM30€kKHO
OyAyT BOCIPHHHMMATBCS KakK, MATKO TOBOps, AUCKyccuoHHble. OIHAKO, BCE OHU MOTYT OBITh
JI0Ka3aHbl, B TOM YHUCJIE, U HA YPOBHE MATEMaTH4YECKUX MOJEJEH, 1OCTOBEPHOCTh KOTOPBIX
OIIpeJIeIIAETCs] TEM, UTO BCE OHU MOCTPOEHBI Ha OYEHb NMPOCTOM coobpaxeHnu. ColuyM He IPOCTO
ABJISICTCS AQHAJIOrOM HEWPOHHOM CeTH, 3TO M €CThb HEWpOHHas CeTh, COBMECTHO OOpa30BaHHAs
HEPBHBIMU KJIETKaMH, JIOKAJIM30BaHHBIMU B IIPEZiesIaX TOJIOBHOI'O MO3ra KaKJ0ro U3 )KUBYILHUX.
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INVESTIGATION OF CHEMICAL CONSTITUENTS
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Artemisia is a medicinally important herb of the family Compositae. Artemisia albida Willd is a perennial
herb growing in the mountains, rich in sesquiterpenes, triterpenes, lignans, alkaloids, and steroids. In this
study, for the first time, a quantitative and qualitative analysis of the whole part Artemisia albida Willd
(whitefly Wormwood) collected from the Tarbagatai mountains of East Kazakhstan was carried out. As a
result, twenty amino acids were identified using gas-liquid chromatography. The main amino acids were
glutamate (2662 mg/100 g), aspartate (1320 mg/100 g), alanine (898 mg/100 g), and Proline (809 mg/100 g)
acids. Furthermore, nine macro — micro elements were determined in the ash of a plant by the method of
multi-element atomic emission spectral analysis, the most important of which were K (1558.42 mg/g) and Ca
(293.70 mg/qg). In addition, the composition of Artemisia albida together with biologically active components
such as organic acids (1.53 %), polysaccharides (2.03 %), coumarins (0.27%), flavonoids (0.24 %),
moisture content (6.1 %), ashiness (7.2 %) and extractivity (51.4 %) of the plant were determined. Presence
of these bioactive constituents, may indicative that the plant has substances capable of promote a better
brain activity, the contractile function of the cardiac and skeletal muscles, nerve conduction, and the action
of many hormones, which play major roles in nutrition, in protein structure, metabolism, signaling, in
hemostasis, increase immunity, protect against the development of cancer of the pancreas and prostate
gland.

Keywords: Artemisia albida willd, bioactive components, macro-microelements, aminoacids,
guantitative and qualitative analysis, gas-liquid chromatography, atomic emission spectral analysis.

Artemisia — mepanusinvix manwizowl wenmi ecimoix. Artemisia albida Willd ceckeumepnen, mpumepnen,
JUSHAH, AIKANOUO JHCIHe cmepouomapaa 6ail mayoa ecemin KONHCuLIOblK 6CiMOIK. Byn 3epmmey sicymvicma
lvievic Kasakemannviy Tapbasamaii mayvinan sxcunanear Artemisia albida Willd (Axwbinbes scycan) scep
acmoel Jicone odicep ycmi Oonikmepine aneaul pem CAHObIK JHCOHE CANATbIK MAloay HCYMbICHApPbL
Jlcacanvinivl. 3epmmey HIMUNCECIHOE, 2A3-CYUbIKMBIKMbL XPOMAMOocpapusibl KOAOAHbIN, JHCULIPMA AMUH
KbLUKBLIOAPbL AHLIKMALObL. AMUH KblKbLIOApObly Hezizei Kypambin enymamam (2662 me/100 2), acnapmam
(1320 me/100 2), ananun (898 me/1002), srcone nponun (809 me/100 2) xwviurviioapel Kypaovl. CoHvimeH
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Kamap amomoblK dIMUCCUSL CHEKMPATbObl MAN0Ay 20iCi APKbLIbl MO&bI3 MAKPO- HCIHE MUKPOIIEMEHMmeD
sepmmendi. Onviy fwinde Heeizei Kypamvl — K (1558,42 mxe/2) ocone Ca (293.70 mxe/e). Byoan 6acka,
Artemisia albida ecimoiciniy xumusnblk, Kypamoapul Kapacmelpulivin, HIMUMNCECIHOE  KYPAMbIHAH
opeanukanvlk Keiukwiioap (1,53 %), norucaxapuomep (2,03 %), kymapunoep (0,27%), prasonouomap (0,24
%) cusikmvl OUONOUATILIK, AKMUBIT KOMNOHEHMMepMeH Oipee ociMOikmiy vli2anovliviesl (6,1 %), kynodiniei
(7,2 %) orcone sxcmpaxmuemininici (51.4 %) awvikmanoel. byn b6uoaxmuemi komnonenmmepoiy 601ybl
OCIMOIKMIY MU KbI3MEMIH, JICYPeK JiCaHe KaHKa OYIUbIKemMepPiHiy JHCUbIPLLLY QYHKYUSCHIH, JHCYlKe
OMKI32IUMIZIH JHCIHe MAMAKMAHYOd, AKYbl3 KYPbLIbIMbIHOA, Memabonusmoe, cueHan bepyode, eemMocmasoa
ManvI30bl PO AMKAPAMBIH KONME2eH 20PMOHOAPOLIY JCEPiH  JHCAKCAPMAMbBIH 3AMMApea ue eKeHiH,
UMMYHUmMemmi apmmulpyea, YiKsl 6e3i MeH npocmama 00bIpbIHbIY OAMYbIHAH KOP2AYObl KOPCEMYi MYMKIH.

Tyiinoi cezoep: Artemisia albida Willd, 6uoaxmuemi xomnonenmmep, muxpo- maxposnemenmmep,
AMUH  KbIUKLLIOAPY, CAHOBIK JCIHE CANANLIK MAnoqy, 2a3-CYUbIKMulKmbl XpomMamozpagus, amomovly
IMUCCUSL CHEKMPATbObL MANOA) .

Artemisia sensemcs mepaneemuuecKku 6adNCHbIM MPAsIHUCMbIM pacmenuem u3z cemeticmea Compositae.
Artemisia albida Willd — mnoconemnee pacmenue, npouspacmarowee 6 copax, bocamoe ceckgumepnenamu,
MpumepneHamu, TUSHAHAMU, ATKATOUOAMU U cmepoudamu. B oannom uccredosanuu enepavle 6vii npogeden
KauecmeeHHblll U Koauuecmeennvlil ananus yeno2o pacmenus Artemisia albida Willd, coopannoeo 6 2opax
Tapoacamaii Bocmounozo Kazaxcmana. B pe3yniemame ucciedosanus ObLio UOeHMUGUYUPOBAHO 08a0YamMb
AMUHOKUCTIOM MEMOOOM 2A30AHCUOKOCHOU Xpomamozpaguu. OCHOBHBIM COCMABIIOWUM AMUHOKUCTIOM
asaaromes enymamvam (2662 me / 100 2), acnapmam (1320 me/100 &), aranun (898 me/100 2) u nporun
(809 me/100 2). Kpome moeo, dessimb MAKpo- U MUKPOINEMEHMOE ObLIU UCCACO0BAHBL MEMOOOM AMOMHO-
OMUCCUOHHO20 CNEKMPATIbHO20 AHAIU3A, OCHOGHbIMU U3 Komopulx sensiomes K (1558,42 mxel2) u
Ca (293,70 mxe/e). Kpome moeo, 6vin onpedenen cocmas Artemisia albida emecme c¢ 6uonoeuuecku
AKMUBHBIMU KOMNOHEHMAMU, MAKumMu Kak opeanuyeckue kuciomol (1,53%), nonucaxapuowr (2,03 %),
kymapunwt (0,27 %), ¢nasonouowt (0,24 %), érasxcrnocmo (6,1%), s3onvnocme (7,2 %) u 5KCmpakmugHoCcmy
(51,4 %) pacmenus. Haruuue smux 6U0AKmMUGHbIX KOMROHEHNO8 MOJCEM CEUOEMENbCMEO6AMb O MOM, YUMo
pacmenue  obnadaem — ewecmeamit,  CHOCOOCMBVIOWUMY — VIVYUEHUIO  MO32080U  0esmenbHOCMU,
COKPAmMumenbHoUu (GYHKYUU CEPOSUHOU U CKENeMHOU MYCKYAAMYPbl, HEPEHOU NPOBOOUMOCU U OEUCHEUIO
MHO2UX 20PMOHO8, KOMOPble USPAIOM 8ANCHYIO POTIb 6 NUMAHUU, 8 cmpyKkmype Oeika, oOMeHe geujecms,
nepedaue CueHalos, 6 2ceMocmaze, NOSLIUAION UMMYHUMEN, 3AWUWAIOn Om pPassumusi pakd
ROO0NCETYOOUHOU JiCene3bl U NPEOCMAMENbHOU HCeNe3bl.

Knrouesvie cnoea: Artemisia albida Willd, 6uoaxmusuvie xomnonenmsi, MaKpoO-MUKpPOIIEMEHNbL,
AMUHOKUCIOMbL,  KOAUYECMEEHHbIN U KAYeCMEEHHbI AHAMU3, 2A300CUOKOCMHAL  XPOMamozpaghus,
AMOMHBIU-IMUCCUOHHDIL CHEKMPATIbHBIT AHATU3.

Introduction. With the increase of living standards people come to realize the importance of
medical plants. Kazakhstan has been paying much attention to the development and introduction of
new highly effective medicines into medical practice. Particularly, medicinal products of plant
origin are of interest, since the effectiveness of medicinal products of plant origin from synthetic
medicine is well known. In this context, Artemisia is a plant with a biologically active substance
belonging to the genus of complex screens (Asteraceae), which provides prevention of
inflammatory diseases of various joints, liver diseases, bile ducts, diseases of the stomach,
intestines, rheumatism, cold, tuberculosis, anemia, microbe, inflammation, skin diseases and
bacterial diseases [1]. In 1970, Chinese pharmacologist Tu Youyou analyzed Artemisia annua L
(sweet wormwood) and isolated sesquiterpene lactone with high biological activity. The isolated
substance has saved the lives of over a million people, through playing a new therapeutic role in the
fight against malaria, which is common in tropical countries, as a result of which Tu Youyou was
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awarded the Nobel prize in medicine in 2015 [2]. Currently, Artemisinin is one of the main
ingredients in antimalarial drugs. Since 1980 Artemisia species has been studied by National
Academy of Sciences of the Republic of Kazakhstan, Doctor of chemistry, Professor S. M.
Adekenov, who is one of the first Kazakhstani producers of phytochemical research. Sesquiterpene
lactones are isolated from the plants, and then from the wormwood of the endemic species of
wormwood (Artemisia L), a new domestic anti-cancer drug "Arglabin” was produced. Currently,
this medicine was patented in 11 developed countries of the world, such as the United States, Great
Britain, Japan, China, Germany, and Sweden [3,4]. Therefore, in foreign and domestic scientific
works, the genus Artemisia has generally aroused great interest of scientists. So, in order to
increase the types of domestic drugs with pharmacological effects and increase the demand for drug
production, Artemisia albida willd (snow-white wormwood) was found in the Altai, Tarbagatay,
Zaisan and Akmola regions in eastern Kazakhstan [5].

From 2005 to 2008, Artemisia albida Willd, collected near Ivanov crest (Altai) in the East
Kazakhstan, was first studied by S. M. Adekenov and E. M. Suleimenov. In continuation of
research on the chemical composition of the aerial part of Artemisia albida. Sesquiterpene lactones
austrian, matricaria, canin, and argolide were obtained in addition to the flavonoids eupatilin and its
5’-methyl ester. Anhydroaustricin was isolated from Artemisia albida for the first time [6,7]. Also
for the first time, two flavonoids eupatilin and its 7-O-methyl ester were isolated from the aerial
part of Artemisia albida Willd.

This time the whole Artemisia albida Willd plant was taken from the Tarbagatai Mountains of
East Kazakhstan. The research was carried out for the first time at the Center for Scientific
Research of Medicinal Plants of Al-Farabi Kazakh National University.

Materials and methods

Plant material. Artemisia albida Willd (snow-white wormwood), acquired as a research source,
was collected in August 2018 from Tarbagatai in Eastern Kazakhstan. After being well dried in the
shade, Artemisia albida Willd (snow-white wormwood) was crushed in a crushing machine and
stored at room temperature.

Experimental part. Humidity and ash of medicinal plant raw materials were carried out in
accordance with the requirements of the state Pharmacopoeia ( GF XI) [8].

In the “Center of Physico-Chemical methods and analysis”, Republican State Enterprise Kazakh
National Al-Farabi University, MON RK using the method of multi-element atomic emission
spectral analysis in the ash of Artemisia albida elemental constituents was analyzed. To determine
the mineral composition of ashes a Shimadzu 6200 series spectrometer was used.

2,003 g of raw material was placed in a pre-calcined and accurately weighted porcelain crucible.
Then the crucible was gently heated, first letting the substance burned at the lowest
possible temperature, and the flame was gradually increased. Calcinaton was performed at 500 °C
to obtain a constant mass. At the end of the calcinaton, the crucible was cooled in a desiccator and
then the resultng ash was burned again at 600 °C untl a uniform gray color was obtained.

The ash of Artemisia albida (0,068 g) was dissolve in 10 mL of 40 % nitric acid by heating.
After that, the resultng soluton was heated to obtain wet salts. Subsequently, it was dissolved in 15
mL of 1 normal soluton of nitric acid and transferred to a 25 mL volumetric flask for analysis

Method for the determination of amino acids. 1g of the analyte, hydrolyzed in 5 ml of 6N
hydrochloric acid at 105 °C for 24 hours, in ampoules sealed under a stream of argon. The resulting
hydrolyzate is evaporated three times to dryness on a rotary evaporator at a temperature of 40-50 °C
and a pressure of 1 atm. The resulting precipitate is dissolved in 5 ml of sulfosalicylic acid. After
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centrifugation for 5 minutes, the packed liquid is passed through a column of ion exchange resin at
a rate of 1 drop per second. After this, the resin is washed with 1-2 ml of deionized water and 2 ml
of 0.5N acetic acid; then the resin is washed to neutral pH with deionized water. To elute the amino
acids from the column, 3 ml of a 6N NH4OH solution is passed through it at a rate of 2 drops per
second. The eluate is collected in a round bottom flask together with distilled water, which is used
to wash the column to a neutral pH medium. The contents of the flask are then evaporated to
dryness on a rotary evaporator at a pressure of 1 atm and a temperature of 40-50 °C. After adding a
drop of freshly prepared 1.5 % SnCl, solution, 1 drop of 2,2-dimethoxypropane and 1-2 ml of
propanol saturated with hydrochloric acid, it is heated to 110 °C, keeping this temperature for 20
minutes, and then the contents are again evaporated from the flask on a rotary evaporator. In the
next step, 1 ml of freshly prepared acetyl reagent (1 volume of acetic anhydride, 2 volumes of
triethylamine, 5 volumes of acetone) is introduced into the flask and heated at a temperature of 60
°C for 1.5-2 minutes. The sample is again evaporated on a rotary evaporator to dryness and 2 ml of
ethyl acetate and 1 ml of a saturated NaCl solution are added to the flask. The contents of the flask
are thoroughly mixed and as the two layers of liquids are clearly formed, an upper layer (ethyl
acetate) is taken for gas chromatographic analysis.

To determine the amino acids composition [9] of the raw material, a GC/MS device was used.
GC/MS analysis of the whole plant Artemisia albida Willd was carried out and analyzed by Gas
Chromatograph coupled to Mass Spectrometer using polar mixture of 0.31 % carbowax 20 m,
0.28 % silar 5 CP and 0.06 % lexan in chromosorb WA-W- 120-140 mesh., column (400 x 3 mm).
The column temperature was programmed from 110°C (held for 20 min), at 6°C/min from 110 °C to
180 °C, at 32 °C min from 185 °C to 290 °C. When it reaches to 250 °C, it should stay constant till
fnishing analysis of all existed amino acids. The chromatogram is counted according to an external
standard.

Results and discussion

The quantitative and qualitative analysis of biologically active constituents together with
moisture content, total ash, and extractives contents were determined of the whole plant Artemisia
albilda Willd. The results are shown in Table 1.

Table 1 — Quantitative analysis of bioactive constituents of Artemisia albida Willd

Component Content %
Moisture content 6.1
Ash 7.2
Extract content 51.4
Organic acids 1.53
Flavanoids 0.24
Coumarins 0.27
Polysacharides 2.03

In «Center of Physico-Chemical methods of analysisNe, Republican State Enterprise Kazakh
National Al-Farabi University, MES RK using the method of multi-element atomic emission
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spectral analysis in the ash of Artemisia albida there were determined nine macro- and
microelements, shown in Table 2 with the main ones being K (1558,42 pg/ml) and Ca (293,70
pg/ml). Potassium is involved in the process of carrying out nerve impulses and transferring them to
innervated organs, promotes better brain activity, is also necessary for the implementation of
contractions of skeletal muscles. Calcium plays a very important role in many intra- and
extracellular processes, including the contractile function of the cardiac and skeletal muscles, nerve
conduction, regulation of enzyme activity, and the action of many hormones. It is also a cofactor of
the activation of many enzymes or the formation of a number of enzyme complexes in complex,
multistage processes of blood coagulation[10].

Table 2 — Composition of macro-micro elements in the ash of plant Artemisia albida Willd

Element Concentration in ash, Concentration in
mg/g plant, mg/g

Na 38.67 1.31

K 1558.42 52.90
Ca 293.70 9.97
Mg 14.13 0.47

Ni 0.11 0.003
Zn 1.15 0.03
Mn 3.68 0.12

Fe 0.86 0.02
Cu 1.55 0.05

In the composition of amino acids the main ones were glutamate (2662 mg/100g), aspartate
(1320 mg/100g), alanine (898 mg/100g) and proline (809 mg/100g). The results are shown in
Figure. Glutamate is one of the most abundant of the amino acids. In addition to its role in protein
structure, it plays critical roles in nutrition, metabolism and signaling. Post-translational
carboxylation of glutamyl residues increases their affinity for calcium and plays a major role in
hemostasis [11]. Aspartic acid increases immunity, metabolism, deactivates ammonia, participates
in the formation of ribonucleic acids, promotes the removal of chemicals, including drugs and
restores working capacity. Studies conducted by scientists have proved the effectiveness of taking
asparaginic acid preparations for increasing testosterone levels. Aspartic acid is taken as an additive
by bodybuilding athletes to improve strength, increase libido and testosterone in the blood [12].
Alanine also increases immunity and provides energy for the brain, central nervous system and
muscle tissue. This amino acid protects against the development of cancer of the pancreas and
prostate gland [13]. Proline plays important roles in protein synthesis and structure, metabolism
(particularly the synthesis of arginine, polyamines, and glutamate via pyrroline-5-carboxylate), and
nutrition, as well as wound healing, antioxidative reactions, and immune responses [14].
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Figure — Amino acids contents of Artemisia albida Willd

Conclusion. In conclusion, quantitative analysis of total bioactive constituents and the moisture,
total ash, organic acids, flavonoids, coumarins of Artemisia albida Willd were determined. Besides,
macro-micro elements in the ash of the medicinal plant were investigated, and a total of nine macro-
micro elements were identified by the method of multi-element atomic emission spectral analysis.
Among the nine, the main K and Ca were identified as potassium and calcium. Meanwhile, twenty
amino acids were determined from Artemisia albida Willd. Of the identified amino acids of the
whole part, glutamate, aspartate, alanine and proline predominate, the plant Artemisia albida Willd
has high research potential and demands multidimensional study.
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TIKEH/II BO3TIKEH (ACANTHOPHYLLUM PUNGENS) OCIM/ITTHIH
"KEP BETI BOJIITTHE CAPAIITAMA

Enub6aesa H. C., 96ceiiT A. C., 9oaikopim I'. I'.
an-@apabu amvinoazvl Kazax ynmmulx ynusepcumemi, Aimamet, Kazaxcman Pecnyoaukacol
e-mail: gulzat.abdikarim@mail.ru, abseyt.altynbek@bk.ru

Kasipei yakoimma apmypai aypynapoel emoey Yulin 0apinik ecimoixmepee MaH bepine b6acmaobi.
Kaszaxcman Pecnybnuxacet 0apinix ecimoikmepee bau onke. Eeep ocvl  ocimMOikmepoen omanoulk 0api-
O0apmekmep 6HOIpemin 6OACAK, enimizoiy wem el mayapiapviHa Oezen mayendiniei wewinep eoi. Enimizoe
apmayesmuxa canacvli damvimy 2arbiMOapovly Heelzei makcammapuinvly Oipi. Jopinix 3ammapoviy 300-
2e Jcyvlabl 0cbl OciMOikmep Heeizinde OaubiHOanaovl. Omanovlk 0apiniK 6cimMOikmepOiy dcep Yemi dHcoHe
Jrcep acmol Oenikmepin 3epmmey bdacmul Hazapoa. Byn owcymwicma xanvlx meduyunacvinoa ome Kon
KOJOQHBLIAMbIH, A0AM OCHCAYAbiebl  Yulin MuiMoi api  KYpambiHOAzbl OUOI0UTLIK OelceHOl 3ammap
monvlk  3epmmenmezer  Karamnvipiap  (Caryophyllaceae) myxvimoaceina  orcamameln  603miKeH
(Acanthophyllum pungens) ecimoiciniy 6elopeaHuKaIbIK KYpamvl Kapacmuipoliean. OCiMOIKmiy wuKizam
WLIHABLILIZLIHBIY KOpCcemKiumepi ,bl12al0bLIblK NeH Kyadiniei anvlkmanovl. Kannwl Kyadiniein amomovt —
abcopoyUuoHObL CNEKMPOCKONUANLIK 20ICIMEH,  OCIMOIK WUKI3AMbIHbIY Jicep YCcmi OONiciHiY MUHepanosl
KYpambl- 2az-xpomamozpaghus a0icimen 3epmmeninoi. Ocimoixmiy ocep ycmi 6onicinoe Oipneute MaKpo
JICOHE MUKPOIIEMEHMMmeED O Hamudce Kopcemmi. Auvikmanzan ayeip memanoapoviy memuepi [IIPK
acnaovl.

Tyiiindi co30ep: Acanthophyllum pungens, sxcmpaxyus, cnekmpogpomomempus, 2az-xpomamozpagus,
ouonozusnbIK benceHdi 3ammap, ayvlp Memanoap,0apinixk ecimoikmep.

B Hacmoswee epems nekapcmeeHHbLIM pAcmeHusM Om pa3iuyHuIX Oone3Hell yoersiemcs 6ce Oofvbuie
sHumanus. Pecnybniuxa Kaszaxcman — cmpana, Oocamas nexapcmeeHuviMu pacmenusmu. IIpouszsoos
omeyecmeenHble JIeKapcmea U3 IMuUx pAacimeHutl, MON*CHO CHU3UMb 3A8UCUMOCTNL OM UHOCMPAHHbIX
mogapos. OOHUM U3 OCHOBHLIX Yeiell YUEHbIX AGIAeMCa pa3sumue Gapmayesmuieckol ompaciu 8 Hauiel
cmpane. Hcnonvzys smu pacmenus modcno uzeomosums okono 300 nexapcmeennvix cpeocms. Bonvuioe
BHUMAHUE YOeNaemcss U3YYEHUI0 HAO3EMHbIM U NOO3EMHbIM uYacmsim pacmenull. B Odauwnou pabome
paccmMompen  HeopeaHuueckull cocmag pacmenus Komwoueaucmuux (Acanthophyllum pungens). Onu
omHocumes Kk cemeticmay 26o30uunvix (Caryophyllaceae), a maxoice nysjcoaemes 6 ucciedosanuu, max Kax
cooepoicum HeOOCMAmMOYHO U3YYEHHble Ouoa02UHecKy akmuenvie gewjecmea. Ho na oOanmviti momenm
WUPOKO UCNONBb3YEMC 8 HAPOOHOU MeOuyuHe U uUMeem Noje3Hble KOMNOHEHMbl O0Jisl 300P06bs UeN08eKa.
Onpeodenenvl noxazamenu cblpoCmu ,61aHCHOCMU U 301bHOCmuU pacmenusa. Oowas 301bHOCMb U3YYANACH
amoMHO — AOCOPOYUOHHBIM CHEKMPOCKONUYECKUM MEMOOOM, a4 MUHEPATbHBIL COCMA8 HAO3eMHOU 4acmu
PACMUMETbHO20 Cbipbsi - Memodom 2azoxpomamoepaguu. Heckonbko mMaxpo u MukposiemeHmos 8
HAO3eMHOU Hacmu pacmeHusi NOKA3aau noaodicumeinvHvle pesyibmamol. Codepoicanue 0OHAPYIHCEHHbIX
maxcenvix memannog He npegviuiano 1JJK.

Knioueevie cnosa: Acanthophyllum pungens, oxcmpakyus, cnekmpogomomempus, 2a308ds
Xpomamozepagus, 6uonocutecKue aKkmueHvle 8ewecmsd, msidiceavle Memaiisl, 1eKapCmeEeHHble pACeHUs..
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Currently, more and more attention is being paid to medicinal plants for various diseases. The Republic
of Kazakhstan is rich in its medicinal plants. By producing domestic medicines from these plants, it is
possible to reduce dependence on foreign goods. One of the main goals of scientists is the development of the
pharmaceutical industry in our country. Using these plants, you can make about 300 medicines. Much
attention is paid to the study of aboveground and underground parts of plants. In this paper, the inorganic
composition of the plant thorn (Acanthophyllum pungens) is considered. It belongs to the clove family
(Caryophyllaceae), and also needs to be studied, since it contains insufficiently studied biologically active
substances. But at the moment it is widely used in folk medicine and has useful components for human
health. The indicators of dampness, humidity and ash content of the plant were determined. The total ash
content was studied by atomic absorption spectroscopic method, and the mineral composition of the
aboveground part of plant raw materials was studied by gas chromatography. Several macro and
microelements in the aboveground part of the plant showed positive results. The content of the detected
heavy metals did not exceed the MPC.

Keywords: Acanthophyllum pungens, extraction, spectrophotometry, gas chromatography, biological
active substances, heavy metals, medicinal plants.

OJNIeMIIK JKOHE  OTaHIBIK (papMaleBTUKAIBIK  OHIIPYIIUJIEp CBHIPTKBI  OpPTaHBIH  aJaMm
JCHCAYJIBIFBIHA AaUTAPIIBIKTA TepIC 9CEPiH ecKepe OTHIPHIIN, YKOJOTHSIIBIK TYPFBIIAH Ta3a, KYpPaMbl
TabUFaTKa COMKEC KENIeTiH, CAIBICTBRIPMAIbl TYPAE Kayirci3 OOJbIT TaOBLIATHIH KOHE KETKUTIKTI
Jopexenie aiaM JISHCAYJIbIFbI YIIIiH THIM/1 OOJIAThIH JSPUIIK 3aTTapAbl OHAIPY/Il aJIBIHFBI KaTapiIbl
OarpIT fen ecenteiai. [opi-gopMek amyna KOJJaHBLUIATBIH ©CIMIIKTEPIiH MK KaCHeTi OJap/AblH
KypaMblHJa OOJaThIH ajKalouj, TEPIEH, CTEPOM] MEH TIIIMKO3UATEPIiH, MUKPO-3JIEMEHTTEP/IIH,
BUTaMMHJEPIH, 3(¢uUp Mailapbl MeH T.0 COJ CHAKTBI TYPJl XMMHUSIIBIK KOCBUIBICTAP/IBIH OOTybIHA
OaitnanbicThl. EniMizne eceTin 6-MbIH ociMaikTiH S00—meit Typi Aopiiik eciMiikTepre xaraabl [1].
Hopi kacayna keOiHece >kabalibl OCIMIIKTEp TaHIAlaAbl >KOHE OJ JJpLIEpIiH MbIHAHIAN
epeKIIeNnkTepi oap:

— OCIMJIIK TEKTI I9puIepAiH TaOUFaThl MEH XUMUSUIBIK KYpaMbl aJjaM ar3acblHa OapbIHIIIA JKaKbIH
OOJIBIN KeNemdi;

— (uroTepanus THIMI, CaTbICTBIPMAIbBI TYp/E Kayilci3 00kl TaOblIabl;

— MeJILIEpiH JKeKe aJlaMFa apHal TaHJal alyFa 0oyabl.

CoHIBIKTaH 114, XaJblKapalblK  (hapMaleBTHUKAIBIK  HapbIKTa  (hUTOINpenaparTapblH
HOMEHKJIATYPACBIHBIH ©Cy TEHJCHIUSICH OalKalbI OTHIp JKOHE KYpambIHAa op TYpIi aypylapra
Kapchl (apMmalenTUKalbIK dcepi 0ap OCIMAIKTEpIi 3epTTeN, KYpaMblH, aKTUBTLIITIH aHBIKTAy
FaJIBIMAAPABIH KBI3BIFYIIBUIBIFBIH TYABIPY/IA.

Ochl Typrbiian anranaa, kKamnammbeipiaap (Caryophyllaceae) tykpimmachiHa kaTaThlH 0O3TiKEH
(Acanthophyllum) ecimairiain TysicTapsl eMIiK KacueTi Oap 3arrapra 0aii Kasakcran (opackIHbIH
oKl 60bIN TabbUTaAbl. KanaMmiblp TYKbIMIAcTaphl KOIDKBULIBIK JKapThlIail OyTa HeMece IeNTeciH
Typinae eceni, mamamen 80 Ttybicka Oipiretin 2000-Han actam Typi Oenrini. CoHbIH imIiHZE
Kazakcranaa 30 Tybicka xatatelH 215 Typi TapanraH. bys1 eCIMIIKTIH MIKKI3aT KOPHI Ja KeTKUTIKTI,
Kazipri Tanga maaeHuerTeHaipuireHn [2]. bo3 Tiken(Acanthophyllum pungens) eciMairi XaJbIKThIK
MeIWIMHANAa KOJJAaHBUFAaHMEH, KypamblHAarsl BB3  Typambl MomiMeTTepHiH a3[abiFbl KOHE
OCIMIIKTIH Tap ayKbIMJia 3€pTTeNyl 3aMaHayd 3€PTTEY >KYMBICTAPBIHBIH ©3€KTI Maceyieci OOJbII
TaObLIaIbI.

3epmmey Hvicanvi: Anmatel 00nbIckl baprorait cy koiimackl MaHbiHAH 2020 >KBUTBI MaMBbIp
aiipiaia xxunHanran (Caryophyllaceae) tykeimaaceina xaratein (Acanthophyllum pungens) 6o3riken
©CIMIriHIH Jkep ycTi Oeiri.
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Jlopislik IMIMKi3aT peTiHAe TaMbIpbl KOJJAHBUIAIbI, COyip-MaMbIp allbIHAA KA3bUIBIN >KUHAIA/bI.
Tapanysl mexTeyni, eTe O6aranbl eciMaik. TaMbIpbIH Kol JaibIHAAyIaH MOMYJISIUACH OY3bUIFaH.
Bynan OypbIHFBI KYPri3UIT€H 3epTTey >KYMBICTAPBIHBIH HOTHXKECI OOWBIHINA, Oy ©CIMIIKTIH
IIMKI3aT KOPBIH JKMHAYFa, JKOHE Mall jKalora TUBIM canbinFaH OomateiH [3]. CoHFBI 3epTTey
’KYMBICTApbIHBIH HOTHKECIH/E, KAIIbIHA KNIyl KapKblH aJFaH, COHJABIKTAH 3epTTEIreH aiMakTa
IIMKI3aT KOPBIH XUHAY MYMKIHAUIIr TybIHAAN OThIp. AKKaHOak TycTi O03TIKeH TaMbIpbl Oeriii
TajanTapra cail XKWHaJIMaraHJBIKTaH SHJIEMHUK ©CIMIIK OoJbin TaObutambl. 1978 xbpuigaH Oactan
Kb13bu1 KiTanka eHir, Akcy->Kabarbuibl KOPbIFbIH/Ia MOJICHUCTTEH IIpireH [4—6].

Bo3TikeH TaMBIpBIHAAFBl CAMOHUHACPIIH ©TE Kol Medjmepae Oodybl, KOJAaHy ayKbIMBIH
keHelreni. CanmoHMHIEpre TOH KacHeT — KOOiIKTeHy. XallbIK apachlHla KOeOIKTeHy KacHETiHe
OaiimaHpicTel Oy menTi «caObIHIIOID Jen aram, caOblH OpHbIHA maljgananrad. CaOblH
KONIPUIriHeH aWbIpMAIIbUIBIFBl — KYPAMBIHIAFbl HETi3AiH OoiMaybl. XaIbIKTHIK MEIHIIMHAIA
003TIKEH 6CIMJIIK TaMbIPbIHBIH KalHATBIHABICHIH TyOepKyje3 aypyblH eMey/1e KaKbIpbIK TYCIpyLI
periHae mnaijananrad. AJ Kasipri TaHJa epT CeHJIIPrill Kypaijzap KypamblHa, napdromepusna
cycaObIH eHJIpICIHE, )KI0eK MaTaiap *KoHE TOKbIMaJapAbl )KYyy MEH arapTy, TaMaK eHepKaciOiHzae
ra3ipl CyChIHAAp, ChIpa, XajBa, MYCC, KOHIUTEPIK KpeMmiep XoHe OalMy3/laK eHepKociOiHze
naiinananazasl. Iike kaObulgaraH/1a aCKOPBITY/IbI KaKcapTa/ibl )KOHE JKaKChl CIHIpEl, erep /e KaHFa
CaroOHWHJIEP TYCKEH JKaraiiia, KpI3bUI KaH TYHIPIIKTepiHiH epyiH TyasIpaasl [7].

Tikenni Oo3rikeH (Acanthophyllum pungens) KypamblHIa KeIl MeJIIEpAC Makpo - >KOHE
MUKpO3JIEMEHTTEp, B TOOBI mopymennepi, E nopymeHi, Maii- ;koHe aMHH KBIIIKBULIAPHI, COHJIal-aK
eKIHIIII PEeTTe CHHTE3CNICTIH 3aTrTapJaH CallOHWHJACP, OPTaHUKAIBIK KBIIKBUIAAD MEH
(braBoHOMATAD, TPUTEPIICH I TIIMKO3UATED, IKAUCTEPOH Oap [8, 9]. Makpo oHEe MUKPOIIIEMEHTTEP
bepMeHTTEpIiH OEICeHIUIINH apTThIpaibl, OMOXUMUSIIBIK MPOLIECTePAl KaTanu3aeiai, kemipcyap,
aKybI3/lap JKOHE BUTAMHUHJIEP CUHTE31HE CENTIriH TUTi3e/li, COHBIMEH Karap 3aTTapiblH aJMacyblHa
Katelcaabl. JKoHe Je MUKpOIJIEeMEHTTep OCIMIIK MpenapaTTapblHbIH KypamblHa Kipil, OJap/blH
OeJICeH/IUTITIHE 9CepiH THTI3eTiHI OeNrii.

1-cypet — Acanthophyllum pungens eciMairiniH *KHHaTFaHHAH KEHIHTT KOPiHiCi
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Jlopinik eciMJIiK MIUKI3aThIHBIH BUIFANIBUIBIFBl OHBIH CaJMaFbIH CHUIIATTANTBIH HETI3T1 CaHJbIK
KepceTKimTepinin Oipi. Jopinik eciMaiK MIMKI3aThIHBIH KypaMbIHIa butFai meiuepi 12-15 % nan
acriaybl THiC. MeJIepAeH THIC bUIFaNl ©CIMAIK IIUKI3aThIH CaKTay/a CalachblH TOMEHACTE/I].

OCIMIIIK BUTFIIBUIBIFBl MEH KYpPaMBIHAAFBl HETI3T1 3KCTPAKTHBTI 3aTTap Oenriii OonFaHHAH
KEH1H 6CIMIIKKE KEIICH 1, TOJIBIK 3€PTTEY KYypriziie/l.

3epmmey Homuoicenepi dcane oHbl ManOaAy

EH MaHBI3ABI KYMBICTApABIH Oipl IMIMKI3ATTHl TYPHIC KENTIPY, OCIMIIKTIH KEep YCTI MYIIECIH
KMHAI — ©CIMJIIK TYJIICT TYPFaH Ke3Jie )Kep YCTI MyLlenepiHiH cabarbl, >KalbIpaFrblH Y3bIHIBIFHI 10-
15 cantumerp erim Kecim anbin, 4-5 Tangan Oaynam, KeJIGHKEre HEMece YHAIH IMaTbIpblHA
kenripeai. KenmkeH coH KaTThl KApTOHHAH acallFaH KopanTta cakTaiabl. Cakray mep3imi 2-3 Kb
Ocpl Taytan OOWBIHINA KeMTKSH OCIMIIKKE capartay KyMbIcTapbl xxyprizitemi [10].

Kanamnoelp TykpiIMaac TikeHAl 003TiKeH eciMAIriHiH OyToHHU3anus (a3acblHAa JKUHAIFAH JKep
ycTi Gemirine ¢utoxumusiiblk 3eprreynep KP Memnekertik ®apmakoneschiHaarsl [ omicremenik
HYCKayJBIKTapFa cail KYpri3iiin, KeJeci KOPCETKIIITep aHBIKTAJAbI: BUIFANAbUIBIFGI, KYJJILIIT,
OKCTPAaKTUBTI 3arTap Meuiepi. COHbIMEH KaTap, OHUONOTHSUIBIK OelceHAl 3aTTapiIblH CaHIBIK
MeJIIIepi 3ePTTENII.

[lamamen 3-5 T yYHTaKTajdfaH OCIMIIK MIMKIi3aThIH (HAKTBHl ©JIIEMJi) ajjIblH-aja TYPaKThl
Maccara KeNTIpUIreH >KoHe HakThl eimeHreH ¢apdop turensre TyOi OoiibiHa OipKenki
opHaJacTeIpaabl. THUrenpaeri MUKi3aT eNMIeH[ICiH abaiian 3JIeKTp IuMTachiHAa TyOiHe acOect
TOPBIH KOUBII, Kyhaipeai. Kyiaipy TONBIK )KypreHHEH KeWiH MUKI3aTThIH KOHE KAJIBIKTBIH TOJIBIK
KYHIOl YIIIH TUrenbai Mydenb neirine opHaiacTteipaasl. Mydens neuringe kyinaipyai 550-650 °C
TeMmreparypajga TYpakThl Maccara JeHiH, KYJAiH OajJKybl MEH OHBIH TUTelb KaObIprajapbIMEH
XKaObICYbIH OomabipMail >kyprizeni. Kpi3aplpy asKTanraHHaH KeWIH TUTENbIEpal SKCHKaTOpFa
caJibll, CaNKbIHAATHIN, enmeinal. Kaxer Oonran »karnaiina Oy amangap/sl KalTagaH OpbIHAANIbI.
Kanasikreiy Oipkeni cyp 0ostybIHa (KeMipci3) KOJI )KETKI3y KaXKeT.

Erep motmxkere xout kerkizimmece, KamablKTel HNO3 (1:1) epiteni. Keiin KbI3abIpy apKbLUIbI
HNO3 xoiibimn, mydens nemine 0,5 cararka 400 °C TeMnepaTypara caity Kaxer.

Kannmpixtsr keiiin 5 it HNO3 (1:1) kbI3nbipa oTbipa epity kepek. [lnurama purran Ty3mapra
newin Kpi3apipaasl. Hotmwkenl 10—-15 M 1 1 HCI e 1 1 HNOs3 epitin, 25 mu enmeyim kosidara
OpHAJIACTHIPHIIN, COJI KBIIIKBIIMEH Oenrire eiin xeTkizeni. [lapanens ctangapT epiTiHAIMEH OCHI
1c-opeKeTTepl Kyprizeai.

blnranapielk Menmiepi ©CIMAIKTIH Herisri ¢axTopsl Oosibil TaObUIazbl, cebebl KenTipiiareH
OCIMIIKTEPIH camachl MEH TYPAaKThUIBIFbl OHJAFbl KJIFaH bUIFAJIBUIBIK MeJIIepiHe OailaHbICTHI.
Jlopinik  ecCiMAIK IIMKI3aThIHBIH KypaMmblHAa buiran wmemmepi 12—-15 % pan acmaysl THiC.
Memep/ieH ThIC BIIFAT ©CIMJIIK IIMKI3aThIH CaKTay/a calachlH TOMEHETE .

1-Kecte — IIuki3aT MIBIHAMBUIBIFBIHBIH KOPCETKIIITEP]

AOCONIOTTI KYpFaK IIMKI3aTKa CaHAFaH/IaFbl
[Huxkizar % -TiK yJeci
blnranapuibik Kynainix
(Acanthophyllum pungens) 6o3tiken 8,15 6,19
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AT KyIAUTIK oCIMAIKTEpaiH OelopraHuKaNbIK Oeiri 60BN Ta0bLIaAb, YITIACT] JOJITIH KOHE
Ta3aJIBIFBIH AHBIKTAY YIIIH Maiaabsl OOJBIN aHBIKTAIAbI )KOHE OCHI KYHJIBUTBIKTAp MaHBI3/bI cara
CTaHJAPTTAphIHA Kipedi. 3epTTey MEH aHalu3MiH QU3HKO-XUMUSIIBIK OMICTEpl aTOMIbl —
abcopOumonabl cnexkrpockonus anicimen «Kapna Leiic» ¢pupmacsiabie « ASSINY KOHIBIPFBICHIHIA
OCIMIIK IIHMKI3aTBIHBIH JKep YCTI O6eriHiH MHHEpaaabl Kypambl MEH KYJJIEH MakKpo- >KOHE
MUKPOJIEMEHTTEP/IIH CaHIBIK MOJIIIEPi aHBIKTAJIJIBL.

2-Kecte — (Acanthophyllum pungens) ecimairinin skxep ©Oeri OemiriHaeri Makpo KoHE
MHUKPOAJIEMEHTTEPIIH MeJIepi

DJIeMeHT Memmepi, mr/100r DeMeHT Meunmiepi, MKT/KT
Harpwii 53,231 Kopraceix 0,0012
Kanuii 1,213 MeIpbIn 0,0032
Kaapuui 898,73 Temip 0,0439
Marsuii 300,12 Kanmuit 0,0016

OcCIMIIKTE MUKPOIJIEMEHTTEPAIH JKUHATYbl TOMBIPAK TYpiHE, OHBIH (PU3MKAJIBIK KaCHETTEepiHE
KOHE XUMUSUIBIK KYWiHE, alfMakThIH TreorpadHsuUIbIK OpHATACybIHA, KIUMATTHIK JKaFIaiiapbiHa,
OCIMJIIK TYpiHE, COPTHIHA KOHE BEereTalusl CTaJAMSICBhIHA, Cyapy Ke3iepiHe xoHe T.0. ¢akropiapra
OaiIaHbBICTHI OOJIAIBL.

DKOJIOTHSIIBIK KOJIAChI3 aiMaKTap/ia KOpFachlH, HUKENb, XPOM, ChIHAIT CHSIKTBI aybIp METaJIap
eTe Kol MeJIIepe >KUHANAIbl KOHE OJapJblH KYpPaMbIHIAFbI MUKPOAJIEMEHTTEP/IIH ONTHUMAaJIbI
KaTbIHACTAPBIHBIH KE3—KEeJTreH 03repicTepi oillaMaraH 3apJantapra okenyl MyMKiH [8].

Ocbuiaiinia, eCiMIIKTEPIiH MUKPOAJIEMEHTTIK KYpaMbIHa OCIIT KETUTy 30HANap/IbIH TAOUFHU KOHE
aHTpororeHi (akropiapbl TiKeJlelH ocep eTefdl, AFHM ecill JKEeTUTy OpbIHJaphl (TONBIpaK
apeayapel). MyHBI IIUKI3aTThI JaWbIHIAFaHIA ECKEPY KaXKET.

Tikenai Oo3tiken (Acanthophyllum pungens) eciMairiHiH (GUTOXUMHUSIIBIK —capanTtaybiH/a
noreHONIbI  KOCBUTBICTAPABIH OapiblK KJIacTapblHa XKoHE Oacka Ja TaOWFM KOCBUIBICTApFa
AMKBIHIAFBINTAp MEH Kara3Jael XpoMaTorpadusiia caabICTBRIPMANBl YIATUIEPAl KOJJIAHY apKbLIBI
xyprizinai (3-Kecre).

Capanray notmkecinae (Acanthophyllum pungens) eciMuik mmki3aTeiHaH Kelleci KOCBLIBICTAP
aHBIKTAIABL: (DEHOI KBIIKBUIAAPHI, (JIaBOHOUATADP, KOMipCyap.

KopeiTbiHapail kene, anram per Anmarbl oOsbickl bapTtorail cy kKoiimacel mMaHbsiHaH 2020
KBUIBI MaychiM ailbiHAa >kuHaiaran Acanthophyllum pungens ecimairinin sxep Oeri OeiriHiH
IIBIHAWBIIBIFBl AHBIKTAIIBI | BUFAABUIBIFEI- 8,15 %, skammer kynaimiri- 6,19 %, skcTpakTuBTi
3arrap-42,6 %;

—  3eprreyaiH (QU3MKa-XUMHUSIIBIK dJIICTEpPl aTOMJIBI-a0COPOIIMOH/IBI CIEKTPOMETP KOMETIMEH
OCIM/JIIK KypaMbIH/1a K6l MeJIIIepe KalblHii, MAarHUi, TeMIp 3JIEMEHTTEp1 Ke€3/1€CETiH1 aHBIKTAJIIbI.
An aybsIp MeTangap MeJIIepi pyKcart eTiIreH HOpMaIaH acaiThIHBIH KepyTre 00Jabl.

— T'az-xpomartorpadust ofmiciMeH OCIMAIK IIUKI3aThl KyYpamblHAa MECTHUIUATEp (aJIpHH,
I'XUT, AT, rekcaxiaopOeH30i1, renTaxiiop) KOK €KeHIH aHBIKTAJIbL.

— CamanplK aHBIKTay HOTIDKECiHAC: (DEHON KBIMIKBUIAPHI, (IIaBOHOWATAP, KOMipCylapiablH
Oap exeHi O6enrini 60abl.
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3-Kecre — (Acanthophyllum pungens) ecimuairini sxep 0eTi OeJirine camanblK capanTay Kyprizy

bB3 Acanthophyllum pungens
AMUH KbIIIKBIIAAPHI +
DeHO KBILIKbUIIAPbI +
®naBoHOUATAP +
Kemipcynap +
Tepi miterim 3aTTap (TUAPOTU3ICHTCH ) +
Ayponnap +
XaJkoHaap +
Kcanronnap -
Kymapunnep +

3-Cyper — (Acanthophyllum pungens) ecimairiain xep 6eTi Oetirine canajablK capanray
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APPLICATION OF POLYMER FILMS BASED ON PLANT EXTRACTS
THAT HAVE MEDICINAL PROPERTIES
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This article discusses one of the most relevant and optimal directions of modern drug technology — the
production and use of herbal teas based on natural plant extracts and polymers. The main clinical effects of
medicinal plants and polymer films obtained on their basis are described in the local treatment of
inflammatory destructive diseases of the periodontal and oral mucosa, in the treatment of conjunctivitis, the
development of myopia and opacity of the eye muscles, various skin injuries and purulent wounds. Based on
many years of experience in the use of these drugs, it was said about their safety and effectiveness. For this
reason, polymer films are currently in great demand due to their availability and ease of use. The treatment
of these diseases, first of all, lies in the fact that substances of plant origin that exhibit therapeutic properties
in the development of new drugs for the rapid treatment of the affected target through the skin layers using
effective local therapy have aroused great interest among scientists. Also, an important property that affects
the effectiveness is not only the composition of the drug, but also its form. The most effective forms are films,
adhesives and gels that are stored for a long time on the mucous membrane and are able to maintain the
stability of the concentration of the drug. This paper reviews the work of domestic and foreign scientists in
the field of the importance and use of medicines in the form of anti-inflammatory and antimicrobial polymer
films made from natural plant raw materials.

Keywords: Phytopolymer, periodontal, pharmaceutical copy, synthetic drugs (SDZ), transdermal therapy
(TDT), biodegradation, methylcellulose (MC), polyvinylpyrrolidone (PVP), carboxymethylcellulose (CMC),
plasticizer.

byn makanaoa xazipei manoagvl 0apinik 3ammap MeXHONOSUACHIHbIY O3eKMi JHCoHe OHMALLTbL
bazvimmapvinbly 0ipi — madueu OciMOIK CblebIHObLIAPLL MEH NoauMepaep Helizinoe Gumoyndipiepdi any
JiICoHe KOMOAaHy ascel Kapacmulpuvliean. Ilapodoum nen aywl3 KybiCbIHbIY WbIPLIULMGL KAObIZbIHbIY KAOLIHY
decmpyKmuemi aypyiapvin jcepeinikmi emoeyoe, KOHbIOHKMUSUMMmi, MUONUSHBIY 0AMYbl MeH KO3 OYIULbIK
emmepiniy OYNbIHEbIPALIZbIH, P MYPIL Mmepi dHcapakammapvl MeH Ipiyoi dcapanapovl emoeyoe 0apiniK
ocimoikmep MeH 0napovly He2i3inoe anblHeaH ROnuMepni yaoipaepoiy Hezizei KIUHUKATLIK adcepnepi
cunammanzan. Ocvl 0api-0apmexmepoi KOJOAHYObLH KONIHCLLIObIK Madcipubecine cyiiene omulpvin, 01apobly
Kayincizoiei men muimoiniei mypanvl avumoiizan. Con cebenmi nonumepii yadipaep Kazipel yaxelmma Kol
JHcemimoiniei men KOIOAHYObIH KapananuvblMObLIbIebIMeH YIKeH cypanvicka ue. Byn aypynapovt emoey, ey
anovimMer, MmuiMoi Jicepeilikmi mepanusiibl KOJOAHA OMbIpbln, mepi Kabammapvl apKblivl 3aKbIMOAHEAH
HBICAHAHBL JCHINOAM eMOey YUliH, Jcana 0api-0apmexmepoi dcacay 6apvicbiHoa eMoOiK Kacuem Kopcememin
OCIMOIK meKkmec 3ammap 2aibiMOapobly Kbul3vl2yublivieblin apmmoipean. Conoati-ax muimoilikke acep
ememin Manbl30bl Kacuem-oyi npenapammoly KYpamvl eaHd emec, COHbIMeH Kamap OHuiH (opmacel. Ey
muimoi  popmanap-6yn  weipbiumsl  KaObIKMA  Y3AK  YAKblm  CAKMALAMbIH  JCoHE  OdPIAiK  3am
KOHYEHMPAayusaCblHblY MYPAKMbLIbIZLIH CAKMAll dlamblH Ya0ipiep, scenimoep meH 2envoep. by socymvicma
mabueu  6CIMOIK WUKI3aMbIHAH OAUbIHOANAH, KADBIHYEA JHCoHe MUKPOOKA Kapcwl noaumepii yaoipiep
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mypindeei 0apinik 3ammapobly MAaHbI30bLILIEbL MeH KOJOAHY AACLIHOAZbI OMAHObIK JHCoHe WemendiK
EANBIMOAPObIH HCYMBICLIHA ULOTY HCACATLIHOb.

Tyitinoi cezoep. @umoyndip, napoooum, gapmokonus, cunmemuxaivik Oapinik s3ammap (CI3),
mparcoepmanvovt mepanusi (T1T), buodeepedayus, memunyennonosa (ML), nonusurnurnupporuoon (I1BI1),
kapooxcumemuayennonoza (KML]), nracmughuxamop.

B oannoti cmamve paccmampusaemcst 00HO U3 AKMYATbHBIX U ONMUMATLHBIX HANPAGIEHUL COBPEMEHHOUL
MEXHON02UY JIeKAPCMBEHHBIX CPeOCE — NONYHeHUue U NpumeneHue Qumouaed HA OCHO8E HAMYDATbHBIX
PACUMENbHBIX IKCMPAKMO8 U noaumepos. Onucanvl 0CHOGHbIE KAUHUYecKue d¢h@exmvl 1eKapCmeenHblx
PAacmeHuti U NOIUMEPHBIX NJEHOK, NOJNYYEHHbIX HA UX OCHOGe, NpU MEeCHHOM JleYeHUuu GOCNAIUNETbHbIX
0eCcmpyKmueHvIX 3a001e6aHUll NAPOOOHMA U  CIUSUCMOU 000I0UKU NOJAOCMU PMA, Npu JaeyeHul
KOHBIOHKMUBUMA, PA36UMUST OIU30PYKOCMU U NOMYMHEHUsL 2IAZHBIX MbIULY, PA3TUYHBIX KOJCHbIX MPAéM U
eHotinbx pan. OCHOBbIBASICH HA MHO20AEMHEM ONbIMe UCHOIb308AHUSL IMUX JEKAPCME, ObLI0 CKA3AHO 00 Ux
bezonacnocmu u Ipgexmusnocmu. Ilo smoii npuuune noIUMEpHble NIEHKU 6 HAcmosuee 6peMs
nOAL3YIOMCS DOILUWUM CHPOCOM 611a200apsi c8oell OOCMYNHOCHU U NPOCMome UCNOoAb306anusl. Jleuenue
amux 3a001e8anull, npeicoe 6ce2o, 3aKII0UAemcs 8 MOoM, YMo 6eUecnea pacmumenbHo20 NPOUCXONCOCHUS,
nposeAAIOUUE MEPANEGMUYECKUE CEOUCMEA NPU pa3pabomKe HOBLIX JleKapcme, 07 OblCmpo2o JleueHus.
NOPAXCEHHOU Yenu uepe3 CIOU KOJICU C UCNONb308AHUEM IPPEKMUBHOU MECMHOU mepanuu, 6bi36au
bonvuol unmepec y yuenvix. Taxowce adCHLIM CEOUCNEOM, GIUSIOWUM HA IPHEKMUBHOCD, SAGAEMCI He
MONbKO cocmas npenapama, Ho u e2o gopma. Haubonee spghexmusnvimu gpopmamu A61810mMcsi NIEHKU,
Kieu u eeau, Komopvie 00120 XPAHAMCA HA CAIUBUCTIOU 00010YKe U CHOCOOHBL NOO0OEPICUBAMD
CMAOUILHOCMb KOHYEeHMpayuu JekapcmeeHno2o cpedcmed. B oannoii pabome npogeden 0030p pabomwl
OmeuecmEeHHbIX U 3apyOENCHbIX YUEHBIX 6 001aCmuU 3HAYUMOCTU U NPUMEHEHUS IeKAPCMBEHHbIX CPeOCms 8
8U0e NPOMUBOBOCHATUMENbHBIX U AHMUMUKDPOOHBIX NOTUMEPHBIX NAEHOK, U320MOGICHHBIX U3 HAMYPATLHO20
PACMUMENBHO2O CbIPbSL.

Knwouesvie cnosa: umononumep, napoooum, hpapmoxonus, cunmemudeckue 1eKapCcmeenuble cpedcmada
(C[3), mpancoepmanvhas mepanus (T/[T), 6uodezpedayus, memunyennonosa (ML), norusunurnupponudon
(I1BI1), kapboxcumemunyenironoza (KML]), nracmughuxamop.

Introduction. In general, polymer films are divided into several groups depending on their
composition. Active substances containing natural polymers (cellulose derivatives, chitosan, plant
extracts, etc.) and synthetic polymers (polyacrylate, polypropylene, etc.) are used. The scope can be
divided into several groups as follows:

— Use as electrical insulator (insulation of heat-resistant bundles, mounting and special wires,
insulation of high-frequency telephone cables);

— Films made of cellulose esters, polytetrafluoroethylene films, polyethylene terephthalate films;

— As household bags (cellophane, acetyl cellulose films, plastic bags, etc.);

— In agriculture (greenhouse farming, as a building material);

— Use of polyethylene films as polyamide films;

— In Medicine (ophthalmology, dentistry).

Today, human health and medicines are under strict control. This is because it is very important
for the human body to receive biologically compatible drugs. Obtaining innovative medicines and
their development is one of the main tasks of the pharmaceutical industry. Currently, about 25 % of
the global volume of drug sales is occupied by drugs with an improved supply system. In this
regard, polymer compounds are used as a direct supplier of medicines to the body.
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Polymer films can be coated to avoid the bitter taste and unpleasant odor of tablets. It also
increases the stability of the drug and regulates its rapid decomposition in various acidic media .
Before using polymers for medical purposes, you should pay special attention to two main
characteristics. These are: biocompatibility and biocompatibility properties. Biocompatibility is a
property that is the main specification of the material, has no adverse effects on living organisms
and no toxic properties. And the biodegradable properties show high adhesion properties in the cell
in vivo and are again biodegradable without harm to the body, maintaining the property for some
time. Due to these properties, it is widely used in the field of genetic engineering and as a drug
carrier [1].

The main focus of scientists is research on the production and production of these medical
polymer films, expanding the scope of application.

Properties of dental films

Polymer films are thin, soft, transparent films made of polymeric solids up to 0.2-0.3 mm thick.
For the first time such polymer films were obtained from cellulose nitrates and viscose (British
industry). Later, films began to form from synthetic polymers. One of the main areas of focus for
many scientists is the use of polymer films in medicine.

This type of drug is the optimal means of delivery of drugs through the oral mucosa. They can be
used to regulate the kinetics of the release of active ingredients, prolong the therapeutic effect,
combine drugs corresponding to different pharmaco therapeutic and physicochemical groups in one
composition. In addition, dental films can be used by patients on their own and, if necessary, can be
easily removed from the site of use, convenient and safe to use [2].

The range of medicines introduced into dental films is also diverse. Taking into account the
etiology and pathogenesis of diseases of the oral cavity, it is usually recommended to use
antibacterial, anti-inflammatory, analgesic substances that accelerate tissue regeneration, etc. The
results of the development of gelatin-based dental films containing antibiotics, phytopreparations
(stomatophyte, sea buckthorn oil, etc.), synthetic substances (mexidol, trental, etc.) have been
published. There is a great prospect of using gelatin films as carriers of various drugs that have the
characteristics of nanotechnological structures.

Numerous studies on the development and use of drug films have allowed us to evaluate their
positive aspects as a dosage form [3]:

— long-term effect allows you to reduce the number of procedures and the cost of medicines;

— administration of the drug through the skin or mucous membrane allows you to create an
optimal concentration at the site of application, isolate absorption and therapeutic effect, exclude
the possibility of overdose;

— safety (the entire dose of the drug is outside the body and only in contact with it. If necessary,
the film is easily removed or an additional dose is applied);

— stability, compactness, ensure dosing accuracy, reduce toxicity and improve efficiency;

—technicality (does not require complex technological equipment);

— ease of use (does not require special devices and trained personnel), can be used independently
by the patient in any conditions.

The selection of the optimal composition of the polymer composition, which provides the
necessary technological characteristics, is carried out in three stages. At the first stage, the selection
of carrier polymers and plasticizers is carried out. The selection criterion should be the presence of
satisfactory physical properties of the film: uniformity, thickness (no more than 0.2 mm), good
separation from the lining, the absence of gaps and holes. In order not to injure the mucous

66



N3BECTH HAYYHO-TEXHUYECKOI'O OBIIECTBA «KAXAK», 2021, Ne 2 (73)

membrane, the time of dissolution of films in the mucous membrane secret should not exceed 30
minutes. Therefore, at the next stage, the solubility of films is studied. For cellulose derivatives, the
melting time should be about 3-30 minutes [4].

Currently, active preliminary research is being conducted in the field of dental film production.
This dosage form offers a variety of compositions that differ both in the pharmaco therapeutic
direction and in the composition of the active substances and excipients, respectively. One of the
main components of the film is a polymer that acts as a carrier (matrix) of drugs and provides the
necessary structures - mechanical, technological and consumer properties. Several synthetic, semi-
synthetic and natural polymer compounds are used to obtain dental films. Dental films are often
made of synthetic compounds, natural pharmaceuticals, in particular, herbal medicines, as well as
mixed compositions: containing antibiotics, phytopreparations (stomatophyte, hawthorn oil, etc.),
synthetic substances (mechidol, trental, etc.). ) consists of existing gelatin-based films [5]. Dental
films have been used to treat diseases of the oral mucosa containing calcined aluminum. Author's
research [6] has shown the effectiveness of the use of dental membranes containing ascorbic acid
and rutin for the treatment and prevention of periodontal disease. Polymer films were made
containing an immobilized prosthesis and dioxin. The possibility of using this drug in the treatment
of purulent burns and purulent lesions, including in dental practice, was determined.
Biopharmaceutical studies of various compositions of dental films with a remineralizing effect with
calcium chloride, dibasic sodium phosphate and sodium fluoride have been carried out.

Films containing fluoride and phytocomplex of birch bark, sainfoin astragalus have been
developed for the prevention and treatment of dental caries and early stages of periodontal disease.
Treatment of periodontal inflammatory diseases is recommended with soluble membranes
containing natural mineral bischofite. Dental films based on bischofite and metronidazole, have
been developed to reduce the cariesogenic flora of the oral cavity. Long-acting polymer films
containing oak bark plant extracts, black chestnut berries, blackberry berries with supposed
hemostatic and anti-inflammatory activity have been developed [7].

The results of experimental research on the production of dried extracts of aloe vera, common
wormwood and medicinal phytofilms derived from antibacterial medicinal sage were published,
biodegradable polymeric films of antibacterial, anti-herpes drug Rhodopes for dental use were
developed. As active ingredients, the film contains a mixture of phenolic compounds derived from
the leaves of Rhododendron ungernii Trautv. The experiment revealed a clear immunomodulatory
effect of the polymeric film Rhodopes and showed its optimal use for the treatment of herpetic
disorders of the oral cavity. The results of the development of the composition and technology of
dental films with the addition of Kalanchoe juice with extracts of tricolor violet, ginseng tincture,
trimecaine, pyromecaine, aminocaproic acid, etc. have been published [8].

Cacalia hastata L. plant extract is widely used in Tibetan medicine in the treatment of
periodontal disease, purulent ulcers and dermatological diseases, and in folk medicine in the
treatment of stomach ulcer, ulcers, stomatitis, colitis. Hastaplen polymer film was obtained in the
clinic based on the properties of kacalin extract for rapid wound healing, anti-inflammatory,
antibacterial, membrane stabilizing and antioxidant effects [9]. Clinical studies have shown that
periodontal tissue damage accelerates reparative processes in catarrhal and ulcerative gingivitis,
anti-inflammatory, wound healing, antimicrobial activity and periodontal tissue.

Dental polymer films "Tonsinal”, "Plate-CM-1", "Plate-CM-2", "Pharyngeal”, "Alcohol",
"Meglizal”, "Cardial" have a wide range of pharmacological effects: oxidizing, anti-inflammatory,
antimicrobial, disinfectant, improve regenerative and metabolic processes in damaged tissues, as
well as increase local immunity, strengthen blood vessels, restore normal flora. These
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phytopreparations include water-soluble lipophilic properties - St. John's wort, yarrow, sage
primary dry plant extracts, vitamins C, B1, natural minerals and gelatin complex [8]. In patients
with periodontal pathology of an inflammatory and inflammatory-destructive nature, the use of a
polymer film prepared from an extract of the Kermek-Gmelin plant (Limonium gmelinii) has shown
clear clinical efficacy. Some effective film technologies, such as "Badanoplast™ polymer film made
from the extract of the thick-leaved bulb plant, regenerated deep purulent wounds of the jaw in 3
days. This allowed to reduce 7-14 days compared to conventional methods. Films made from the
extract of the plant purple viola have been used in the treatment of trachoma [10].

Application of films in ophthalmology

Aloe extract has been used to accelerate the recovery process, having bactericidal properties,
active against bacteria such as streptococcus, staphylococcus, diphtheria and dysentery, radiation,
effective in inflammatory diseases of the eye. It is used in the treatment of conjunctivitis, the
development of myopia and muscular dystrophy. It is optimal to look for new drugs that prevent
prolongation of the therapeutic effect in the form of ophthalmic film (OTF). [11] author's research
used liquid aloe extract, polymers: methylcellulose (MC), polyvinylpyrrolidone (PVP),
carboxymethylcellulose (CMC), glycerin as a plasticizer, polyethylene oxide-400. Based on the
requirements for ophthalmic dosage forms, the films contain a buffer solution of sodium tetraborate,
which provides stability during preparation and use. As a result, films with the plates made of
strong, elastic, one-eyed, odorless, transparent, 0.035 mm thick were prepared.

A high clinical effectiveness of the method of surgical stabilization of visual functions using
polymer Eye Films has been established in the treatment of late stages of age-related molecular
degeneration. The use of this method leads to an improvement in eye hemodynamics by 16.8%,
computer perimeter by 1.25 times, and redox potential data by 18.5%. After 6 months, the positive
dynamics persists in 67 % of cases [12].

Requirements for the surface of the film in contact with the skin

Medicinal films are a type of transdermal therapeutic system. The transdermal therapeutic
system (TTS) is a mild drug that is dosed for external use in the form of a patch or film that slowly
releases the drug. The function of this form is to adhere to the skin and the drug enters the
bloodstream (blood vessels) through the upper layers of the skin. The transdermal method of drug
administration has a number of advantages over the method of oral or parenteral administration, as
it does not depend on the pH of the gastrointestinal tract, the time of the last meal. Constant
subcutaneous administration of TZ prevents changes in the concentration associated with parenteral
administration. Components of transdermal therapy systems: polymer matrix or reservoir of active
substances. Biodegradable films (synthetic, natural or microbiological) increase the permeability of
the epidermis by interacting with components of the skin epidermis, depending on the nature of the
origin. The adhesive layer creates a tight connection between the transdermal system and the skin
surface. It should stick and hold well, but should be easy to remove without damaging the skin.
Polyacrylates and silicone are widely used for this purpose. Laminate must have high elasticity,
allow oxygen to pass through and prevent moisture evaporation. Vinyl and polyethylene are
preferred here. The protective layer is removed immediately before applying the transdermal
adhesive (patch) to the skin. As for the pharmaceutical market, such films are the leader in the
production of polymer films among the CIS countries of the Russian Federation. Leading
companies in the production and transportation of transdermal polymer films are "Altai Federal
Center NCP", "Biotechnology”, "Lekbiotech”. The main products offered on the market of
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Kazakhstan are produced in France, Germany, Japan, Sweden and other countries. Foreign TTS is
represented by the following companies: Rhone-Poulenc Rorer, Schwarz Pharma, Ciba-Geigy,
Novartis Pharma Services, Janssen Pharmaceutica N. V., Smith Kline Beecham Consumer
Healthcare and others. [13].

In the study, the authors used the plant extract of Tinctura Ropuli, the root of the purple radiola
Tinctura Rhodiolae roseae, Echinacea Tinctura Echinaceae purpureae, the extract of the milk thistle
root Extractum Silybi fluidum based on ““ Topoplen™, “Rosoplen”, “ Echinapler” and “Siliplen” .
The antibacterial activity of medicinal films containing clove extract, in which carbon dioxide is
released. In addition, it was found that drug films in a ratio of 0.5% chitosan and methylcellulose
(1.5:1) have a high activity. Today, polymeric films called "applied bandages" (applicators) are
widely used in surgical practice. The components of febrile films obtained in the author's work [14]
include: gelatin as a polymer base, glycerin as a plasticizer and an extract of the upper part of the
Spiraea plant. The leaves of Spiraea were used externally as a hemostatic agent. It calms the central
nervous system to dilute the blood and is highly effective in tachycardia.

The most important physical and chemical characteristics of phytosides include mechanical
properties, the degree of moisture absorption, the pH of their solutions, as well as structural features
of the surface of phytosides, as they determine the functional suitability of the resulting application
forms. Mechanical strength indicates the ability of the film to resist damage due to various
deformations (stretching, compression, bending). An important criterion for predicting long-term
effects of drugs when using films on mucosal surfaces is the degree of moisture absorption.

Medicinal films are a special dosage form consisting of thin oval-shaped plates up to 9 mm long,
made of a soluble polymer containing the amount of medicinal substance. In comparison with other
dosage forms, drug films allow you to accurately dose the prolongation effect of drugs, their
quantity, reduce the cost and toxic effect of the drug [15]. In films, medicinal substances bind to the
macromolecule by means of weak chemical bonds — hydrogen, ion, coordination, etc.

In the development and standardization of films, an important importance is assigned to
technological parameters, as they determine the functional suitability of these dosage forms. Such
parameters include moisture and vapor permeability, mechanical strength to break, degree of
swelling, release time. Figure below shows the interaction between the polymer and the drug.

The release time of medicines is one of the most important indicators for diffusion films of
medicines with controlled release, which allow us to determine the duration of the therapeutic effect
of dosage forms. Thus, it is appropriate to develop a regulatory document in order to unify the
requirements and methods of studying their quality in connection with the expansion of dosage
forms based on polymers, in particular in the form of films, and the constantly accumulating
experimental material for their study [16].

Analyzing the research work of scientists, in this work, one of the plant raw materials with a high
concentration of biologically active substances was used — tamarix plant extract from the genus
tamaricaceae (Tamaricaceae). Since this group of plants contains a rich complex of biologically
active substances (polyphenols, terpenoids, steroids), they were selected taking into account the fact
that they are used as antimicrobial, antioxidant and blood-stopping substances.

The article presents a selection of Tamarix hispida from the tamarisk family (Tamaricaceae),
which has diuretic, astringent, analgesic and blood-stopping effects from this plant. Tincture of
flowers is useful for diseases of the gastrointestinal tract (gastrointestinal tract), decoction of
branches-effective for diseases of the joints, tincture of leaves and bark is used in the treatment of
diarrhea, bleeding and diseases of the spleen. Tamarix branches are boiled and used as a substance
that strengthens and tones the general immune system. Tamarix leaves are applied to the oral cavity
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to strengthen teeth and gums. It relieves swelling of the spleen when taken orally as a daily tea
extract.

/ medicinal products

a)
polvmers with a charged group
polymer not associated
polymer with medicinal with medicinal
substances \v
b) v

water,

enzyme A

polymer

Figure — Scheme of interaction of medicinal substances with polymers:
a —physical interaction; b — chemical interaction

In the course of research of modern scientific medicine, the following properties of tamarix were
revealed:

— the plant composition shows antiviral activity ;

— antihepatotoxic Properties ;

— antioxidant and antibacterial properties ;

— the plant has anti—glucosidase activity ;

— hepatoprotective properties predominate .

All parts of the plant, especially flowers, have antioxidant properties. Plant extracts have
antiglucosidase activity [17]. Organic Tamarix acids prevent oxalates from forming urinary stones.

Tamarix hispida plant extract "SAPFIRE-1,3" was extracted in an ultrasonic bath. A dry extract
of TH-10 and a phytoid based on gelatin obtained as a result of ultrasonic extraction were created.
The results of the study showed that the best solution for separating BAS from raw materials is
water-alcohol, so the extraction was carried out in 10% water alcohol. Pre-dried crushed raw
materials (40 g) were treated in an ultralight bath in a ratio of 10% water-ethyl alcohol (1:4) for 25
minutes at a temperature of 2040 °C. The amount of extractive substances obtained was 37.34 %.
Moisture permeability and moisture absorption capacity of phytocides containing 1% TH-10
extract, subject to the standardization method, were determined. The moisture permeability of
phytocides was calculated for one day until the mass stabilizes, and for 24 hours the moisture
permeability was 1.7 %. It meets the standard of moisture permeability of the film according to
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GOST 25439-82. Based on the results obtained, it was found that with an increase in the content of
the polymer base in the composition of phytocides, both moisture permeability and moisture
absorption increase.

In addition, polymer phytosides containing 1 % TH-10 extract and 10, 13 and 15 % gelatin were
obtained. The release of a drug from a polymer composition is used not only to obtain additional
information about the patterns of interaction of the drug initiative with the base, but also to obtain
information about the prolongation effect of the system. Quantitative data on the release of TH-10
and gelatin-based film were obtained by UV spectroscopic method (Agilent Cary 60, USA). For the
study, composite films containing TH-10=1 % were prepared. It was found that the activity is
intense in the first 30 minutes and stabilizes after 24 hours. During the day, the desorption value
was 12-14 %. According to the results obtained, the release values of the drug are stabilized within
12 hours and reach equilibrium values. Desorption values depend on the amount of polymer and
TH-10 extract contained in the film. As the polymer content in the film increases, the desorption
values decrease. Also, as the polymer content increases, the degree of swelling decreases, so
compaction of the polymer mesh makes it difficult to release the drug.

In order to determine the mechanical characteristics of the obtained drug films, the transmission,
maximum discharge force and tensile limit were determined for each sample. To break the
composite film with a ratio of TH-10 and gelatin 7:3, a load of 0.1 kg and 57 seconds is enough.
Other ratios of components showed sufficient stability, so 9:1 and 8:2 were chosen as the optimal
composition for gelatin.

Conclusion. Summing up the analysis, dentistry, ophthalmology, medicine, surgery and others in
the field of health care, phytofilms and biopolymers containing a mixture of natural plant extracts
and synthetic drugs have the advantage of having an effect on the body. They have been proven to
have anti-inflammatory and antimicrobial properties, do not irritate tissues, and are highly effective
in the short term. In the future, the optimal methods of obtaining such polymer films may be in high
demand.
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Polycyclic aromatic hydrocarbons (PAHSs) are ubiquitous organic pollutants that could be dangerous to
any living organisms. It is imperative to correctly quantify concentration of PAHs in marine waters, so
necessary procedures could be undertaken to lower amount of the toxicants if it exceeds permissible level.
The authors describe and compare relevant options of instrumental analytical techniques for PAHs
gualitative and quantitative analysis. The best methods are chosen taking into careful consideration factors
such as limit of detection and complexity of the mixture. Details like a type of column, a carrier gas,
injection system, operating mode of a detector, and a type of mass analyzer, ionization modes are well
discussed and each choice is justified. Moreover, sampling by blue mussels is decided to be the most suitable
sampling method and its advantages and peculiarities like average size, storage conditions, sample
preparation, number of individual samples, and duration of sampling are explained. In addition, thorough
recommendations for appropriate quality assurance in order to get traceable, accurate, precise results are
made. A detailed procedure of tuning and calibration of the instrument is described. The article provides a
guidance for novice managers of chemical laboratories and lab technicians.

Keywords: polycyclic aromatic hydrocarbons, chemical analysis, separation, chromatography, sampling,
blue mussels, quality assurance, mass spectrometry.

Honuyuxnoi  apomammoel  Komipcymexkmep — OY1 awmponozeHOik OejiceHOinikmen Oe, mabusu
cebenmepOeH Oe JHCaHyObly MONbIK 00IMAYbIHA OAlIaHbICMbL OOIHEeMIH, KOPUARAH OPMAHbL AACHAUMbIH
sammap. Odemme NOJUYUKIOL aAPOMAMMbL  KOMIpcymekmep Kochaiap mypinoe ke3oecedi. Teniz
CYNapbIHOA2bl NOJUYUKIOL APOMAMMbL KOMIPCYMeKmep KOHYEHMPAYUACHIH OYPbIC AHbIKMAY ome MAHbI30bl.
Ezep on pyxcam emineen Oeneetioen acvin Kemce, MOKCUKAHMMAPObIY MOJUEPIH a3aumy Yulin Kaxicemmi
wapanap xcypeizinyi xasxcem. Asmopaap noauyuKioi apomammsl KOMIpCymexmepoi Canauvl HcaHe CaHOblK
manoayea apHaiean UHCMpPYMEeHmManiobl aAHATUMUKATLIK 20icmepoiy muicmi HYCKALApblH KOPCEMMI HCIHE
canvicmolpovl. Ey muimoi adicmep anvlkmanyovly MUHUMAanovl wie2i MeH KoCcna Kypoeniniei Cusikmol
gaxmopnaposl eckepe omuipbin manoandvl. Konounawely mypi, macvimanroayuvl 2as, anoay icyiieci,
0emeKmopObIH HCYMbIC PEHCUMI HCIHE MACC-AHATUZAMOPLIHBIY, MYPI, UOHOAHY pedcuMOoepi mypavl e2oceti-
mezoicetini mankolianovl. CoHbIMeH Kamap, KoK MUOUsIMeH ipikmey eH KOoaauabl a0ic 60nbin weuinii sHcone
OHbIH  APMBIKWBLIbIZSL MeH Opmauia MOJwepi, CaKmay wapmmapsl, CbIHAMAd OaublHOAY, JiceKe
COIHAMANApOblY CAaHbl JHCIHE CLIHAMAHLIY Y3aKMulabl CUAKMbL epekuienikmepi mycindipindi. Convimen
Kamap, KaoazaiaHamll, 02/, HAKMblL HImMudiceiep aiy YwiH muicmi YColHblCmap aicacanobl. Acnanmol
banmay men Kanuopeyoiy moavlk mapmioi cunammanobwl.

Tyiiinodi ce30ep: noruyukiObl ApoOMammel KOMIPCIMYMeEKmMep, XUMUALbIK CApanmama, KoCndaiapovi 6eny,
Xpomamozpagus, ColHama Ay, KoK MUOUs, cana JHcytieci, Macc CHeKmpoMempusi.
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Honuyuxnuueckue apomamuueckue y2ne8000po0bl AGNIAIOMCL MOKCUYECKUMU BEWeCMEAMU, KOMOpble
00pa3ylOmesi U3-3a HENONIHO20 C20pAHUs KAK 8 pe3yibmame aHMpPONO2eHHOU OesmenbHOCmU, maK U 8
pesyibmame NpupooHuvix AereHull. OObIYHO makue y2neeo0opodvl ecmpeyaromces 8 sude cmeceti. Kpaiine
BAJICHO  NPABUILHO — KOJIUYECBEHHO  ONpedensimb — COOepI’CaHUue NOTUYUKTUYECKUX — APOMAMUYECKUX
Y2ne8000p0008 68 MOPCKuUX 600ax. B cmyuasx eciu ono npesviuiaem npedenvHo OONYyCMUMbIL YPOBEHb
001)1CHBL OBbIMb NPEONPUHAMbBL He0OX00UuMblie Mepbl OJisl CHUNCEHUs KOAUYECM8ad WOKCUYHBIX Beujecms.
Aemopul onucvlgarom u CpasHUBAIOM COOMBEMCMEYIOWUE APUAHNbI UHCIPYMEHMATbHBIX AHATUMUYECKUX
MEMOO08 KAYECMBEHHO20 U KOIUYECMBEHHO20 AHANU3A NOIUYUKIUYECKUX APOMAMUYECKUX Y2le8000P000s.
Camvie onmumanvHbvie Memoobl 8bIOUPATUCH U PEKOMEHO0BANUCL C VUeMOM maKux ¢axmopos, Kax npeoen
0OHAPYIICEHUSL U CTLOJNCHOCMb cMecu. B cmamve nodpobro obcyscoaromes maxue 0emanu XUMu4eckozo
AHAU3A, KAK MUn KOJOHKU, 2a3-HOCUMENb, CUCIEMA 6NPBICKA, PedCUM pabomvl 0emeKkmopa u mun Macc-
AHAU3AMOPA, PeNCUMbl  UOHU3AYUY, MAK KAK 6bI00p Kadc0020 HNYHKMA obecneyusaem mMouHble
pesyaomamul. bonee moeo, ombop npod ¢ nomowwro 201y0bIx MUOUL cuumaemcs Haudosee NOOXOOAUWUM
memodom. Hapsdy ¢ npeumywecmseamu smozo memooa ombdbopa npob Oenaemcs AKyeHm HA MAKUX
0COOEHHOCMAX KAK CPeOHUll pazmep, YCI08Usl XPAHeHUsl, ROO20MOBKA NPob, KOAULeCmeo OmoeIbHblX npoo,
npoodoicumenvHocms ombopa npob. Kpome mozo, 0anvl nodpobOHvle pekomeHOayuu no o0becnedeHuro
Haonedxcaujeti Cucmemvpl Kaiecmed aHAIu3a OJ1s NOJAYYEHUs OMCAEHCUBAECMBIX U TMOYHBIX pPe3VIbmamos.
Iloopobno onucana npoyedypa HacCmpouKY U KarubposKu npubopa.

Knwuesvle crosa: noaruyuxnuueckue apomMamuyeckue yeae8000poobl, XUMUYECKULl aHAIU3, pasdeieHue
cmeceti, omoop npoo, 201ybas Muous, CUCmemMa Kavecmed, Macc CNeKmpoMempusl.

Introduction. Polycyclic aromatic hydrocarbons (PAHS) are environmental pollutants that are
being emitted due to incomplete combustions from both anthropogenic activities and natural causes.
Usually PAHSs are encountered in a form of mixtures. PAHSs are found in air, water, and soil. There
is a reason why PAHSs are called ubiquitous toxicants. Both rural and urban areas might be polluted
with PAHs due to domestic, agricultural, industrial, and mobile sources. Many PAHs are
mutagenic, carcinogenic, teratogenic, and immunotoxic to living organism, including
microorganisms, animals, and humans [1]. It is obvious that pollution with PAHs should be a
worldwide concern. There are several different methods to reduce level of PAHs in environment by
degradation or transformation processes. They include chemical, physical, and biological methods
[2]. However, before taking any remediation actions, presence of concentration of PAHs should be
determined via chemical analysis techniques. According to literature review, the most applicable
detection methods are high-performance liquid chromatography (HPLC), gas chromatography-mass
spectrometry (GC-MS), and ultra-pressure liquid chromatography along with UV detector, diode
array detector, tandem-mass detector, flame ionization detector, and fluorescence detector [3].

Disscusion

Chromatographic system. GC technique with mass spectrometer (MS) as a detector was chosen
as the best method for the analysis of PAHs. HPLC was rejected because of comparatively high
detection limit. Detection limits of PAHs in a liquid sample for GS/MS with selective ion
monitoring (SIM) mode and for HPLC are 0.02 pg/L and 0.1-0.2 pg/L respectively [4].

Considering complexity of the mixture (approximately fifty PAHSs) and need for enhanced
separation, an open tubular column, i.e. capillary column is considered to be the most suitable
choice. Parameters of the fused silica column are 30 m length, 0.25 mm internal diameter. A non-
polar stationary phase is (5% Phenyl)-methylpolysiloxane bonded and crosslinked on a solid porous
surface with the 0.25um film thickness. The commercial name of the given stationary phase is
DB-5.
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Helium should be used as a carrier gas due to its excellent compatibility with a mass
spectrometry detector. Helium is the only gas among commonly used in GC which meets all
conditions for GC/MS [5]. Helium is chemically inert, does not interfere with the mass spectral
pattern, gives enrichment of the sample in the stream, and does not interfere with total ion detection.

A splitless mode of the split/splitless injection system could be used for several reasons. First of
all, concentrations of PAHSs are expected to be in a trace level. Splitless injection allows much lower
detection limits (higher sensitivity) because most of the sample will be transferred onto the column
rather than out the split vent. Furthermore, a split mode is not adequate due to its limited use in
quantitative analysis and unsuitability for complex mixtures. In addition, splitless injection is easier
to reproduce than split system.

Selected ion monitoring (SIM) is a good option as an operating mode for MS detector because
target compounds and their molecular masses are already known. During SIM mode much more
time is spent at a given mass, hence the signal-to-noise ratio at that mass improves. In SIM mode
“the overall sensitivity of the experiment increases by a factor of 100 to 1000 [6].”

The linear quadrupole mass analyser (QMA) could be used as a type of mass spectrometer.
Basically, QMA includes four charged rods which are subjected to voltage alteration, and filters
ions by their mass-to-charge ratios. QMA are the most widely used type of analysers due to its
properties, like “light weight, purely electronic scanning, linear mass scale, and apparent simplicity
[7]. Moreover, QMA provides unit mass resolution, and its sensitivity in SIM mode is around a
femtogram (10-15 g) [8]. Although QMA is a relatively low cost analyser, it has low detection
limit, satisfying quantitative results, and adequate qualitative data. Moreover, modern GC/MS with
a quadrupole technique produce results with characteristics as good as with ion trap analysers.

The MS system operates with electron impact (EI) and negative ion chemical ionization (NCI)
modes. These two ionization modes are used for analysis of non-polar organic compounds, i.e.
polycyclic aromatic hydrocarbons [9]. El generates a lot of fragments, thus it is good for qualitative
analysis due to availability of the mass spectral “fingerprint” library. Chemical ionization, on the
other hand, produces more of the molecular ions because of less fragmentation. Therefore, it
provides high sensitivity. In addition, NCI is a helpful method for differentiating isomers.
Fragmentation in NCI is compound specific and depends on the stereochemistry [10].

Capillary direct interface should be used to introduce GC to MS because of its simplicity,
elimination of dead volume, and a reasonable price. Because of use of the relatively long column
(30 m), losing of few centimetres is not a problem for this case.

Sampling method. Sampling by blue mussels was chosen as the most suitable method among
others. First of all, this method has advantages over techniques such as direct grab, solid-phase
extraction, and in situ large-volume sampling in terms of accumulating PAHs during prolonged
period of time. A water sample collected at a fixed time and location may not be representative of
the typical contamination at a location [11]. In contrast, the mentioned techniques give
instantaneous results, i.e. provide concentration of PAHs only in a particular time. Sampling by
semi-permeable membrane devices (SPMD) also has a time integrated property. However when it
comes to initial contamination of blue mussels and SPMD, the former method is more adequate.
Mussels, if collected from a clean area, usually have little PAH, while SPMDs historically have had
blank contamination issues for a number of the compounds at the trace concentrations [11]. Also
according to Webster et al. (2010), some studies were devoted to investigate background PAH
concentrations in mussels by regularly collecting blue mussels over extended period of time. In
addition, blue mussels uptake both particulate and dissolved PAHs while SPMD samples
accumulate only dissolved compounds [12]. SPMD accumulating mechanism occurs through
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transient membrane pores, so absorption is limited to only truly dissolved compounds [13]. Also,
due to the fact that blue mussels are living organisms, the information they provide directly
represents biological effects of contaminants. On the other hand, SPMDs are an indirect measure of
bioaccumulation potential. For these reasons sampling by blue mussels was chosen as a method of
preference.

Blue mussels, or scientifically called Mytilus edulis, are typical representatives of marine
mollusk. When using a method of sampling by blue mussels, one needs to consider factors, like
average size of mussels, storage conditions, sample preparation, number of individual samples, and
duration of sampling. The two latter aspects will be discussed in the next chapter. When it comes to
the size, mussels less than 1.8 cm in shell length and those longer than 5 cm may not always be
sampled, while blue mussels of 3—4 cm in shell length can be collected throughout the year [14].
Hence, it is rational to select mussels for sampling of 3-4 cm long.

A certain number of blue mussels must be put in stainless steel cages and attached to the rig wire
of each sampling site. After particular amount of time the mussels should be collected and
undergone postsampling procedures as soon as possible. Mussel samples shall always be prepared
for chemical analysis without freezing to avoid variable water losses. After the collection step, it is
necessary to take some clean water from the nearby area of the sampling site in order to rinse the
mussels for the purpose of removing solid particles, like sediments. The next step is to keep mussels
alive for 12-24 hours in a glass tank filled with the same water in a refrigerator or other cold place
at a temperature close to the sampling site condition. This allows to completely get rid of remained
sediments and other foreign matters. After that the soft body must be removed from the shell and
collected together. This process must be done carefully in order not to lose water from soft tissues.
Further sample preparation involves homogenising of the soft tissue material, taking a particular
amount of the sample, and adding sodium sulphate to dry it. Prior to extraction step a surrogate
internal standard (SIS) should be added. The method of internal standard is used to calibrate peak
areas, so it would be possible to convert peak areas to the amount of analyte. A compound used as
the internal standard and target analyte should have similar chemical properties. Any losses of the
analyte during the analytical procedure are duplicated by losses of the internal standard, so it is a
self-correcting system [6]. The commonly used compounds are isotopically labelled versions of the
analyte.

The sample must be extracted three times with a Tissuemiser using dichloromethane as the
solvent. The obtained extract undergoes preconcentration and purification with Gel permeation
High performance liquid chromatography (GPC/HPLC). Background noise and benzoic acids are
removed from the sample during this procedure [15]. The purified extract should be again
concentrated and spiked with recovery internal standards (RIS).

According to the similar study 30 g, wet weight, tissue material was used to obtain a
concentrated purified 0.4 mL extract [16]. Taking into account that a splitless injection mode
introduces sample in the range of 0.5 — 5 uL, it is obvious that this amount of sample is adequate to
do enough replicates. Average wet weight of an individual blue mussel with 3-4 cm size varies from
2.7 t0 6.4 g [14]. Considering the least weight, minimum number of blue mussels needed to carry
out the analysis equals 12 (30 g/ 2.7 g~ 12).

A sufficient number of individuals to average the residual differences between individuals was a
composite sample of more than 30 bivalves [14]. Also, some mussels could die during sampling
period. For example, in a similar study 12.5% of mussels died during the experiment [17].
Moreover, if some mussels release gametes during sampling they cannot be used for the analysis
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due to some loss in accumulated PAHs. Therefore, number of blue mussels for sampling was
decided to be 50 individuals.

As sampling by blue mussels allows obtaining time-integrated results, duration of sampling
usually takes from several days up to months. It is made to lessen variability due to a spawning
stage and physical characteristics of water. According to International Council for the Exploration
of the Sea, blue mussels, like any filter feeding mollusks, should remain in cages for 3-4 weeks
[18]. This period of time makes possible to sample animals without any changes in reproductive
development. During the sampling period the only reason of an observed alteration in organism
physiology refers to contaminations in sea water. Hence, duration of sampling should be 3-4 weeks.

Quality Assurance. Certified reference materials (CRM) for standards, solvents, and quality
control samples are needed in order to obtain high quality and traceable results. The technician must
pre-tune and calibrate the instrument before analysing the samples. Tuning of the mass spectrometer
can be performed using particular concentrations of perfluorotributylamine (PFTBA) every day and
must meet the relative ion abundance requirements. Five concentration levels of each target
compound and internal standards should be prepared to establish calibration and show the range of
linearity for the analysis. Verification of the initial calibration graph must be carried out each 10
samples by the measurement of a mid-scale standard. Blank spikes as a tool of quality control
should be used to check calibration and tuning of the instrument. It means that a spiked sample with
a substance with a known concentration is introduced to the system. If the GC/MS instrument does
not detect the substance or shows a greater or lesser concentration than the known concentration,
the technician must recalibrate the instrument. Moreover, during the analysis of each 10 samples at
least one solvent blank sample without any detectable compounds must be carried through the
whole procedure and analysed. The instrument must be recalibrated and retuned if obtained results
show the presence of any substance. Usually it indicates residues in the device that can be left from
the previous analysis. In addition, blind samples should be analysed regularly to test the validity of
the measurement process.

Quantification of the samples should be performed by the method of internal standards.
Surrogate compounds can be used as internal standards. Additional validation of the GC/MS
performance is determined by surrogate standard recovery. According to Conor Pacific
Environmental Technologies, the recovery of the surrogate standard should deviate from 100 % by
less than 20% [19]. Sample matrix effects and associated sample preparation, i.e. extraction, and
analysis efficiencies can be evaluated by this process.

Apart from the actions described basic tools of chemometrics should be applied to make sure that
results obtained are precise, accurate, and under statistical control. In order to provide adequate
amount of data number of replicates for samples must be more than 4. One of the methods to check
precision and repeatability is calculating relative standard deviation (RSD) value which should not
exceed 5%. Also, t-test is a way of systematic errors evaluation during the analysis. Furthermore,
quality control charts should be used to verify statistical control of the routine analysis. It involves
repeated measurements of a reference sample and checking variations in instrumental responses.
Shewhart or Cusum charts should be used for this purpose.

Conclusion. For the extensive investigation of the polycyclic aromatic hydrocarbons GC/MS
technique with the linear quadrupole analyzer operating in selected ion monitoring mode should be
used. Sampling by blue mussels should be considered because it provides a time integrated and
comprehensive picture of the contamination level. Fifty blue mussels should be submerged beside
each sampling site and left there for four weeks. Quality assurance procedures, like using certified
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reference materials, calibration, blank and blind samples, quality control charts, are needed to
follow in order to achieve the most accurate and precise data.
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INEPCIIEKTUBHOCTDb NCIIOJIB3OBAHUA BUOJOI'MYECKHA
AKTUBHBIX KOMIIVIEKCOB PACTEHUSA TAMARIX HISPIDA
B “3EJIEHOM CUHTE3E” HAHOYACTUIl METAJIJIOB

PaxumoBa 9.A., Kymaraiauena LII.H., Aousos 7K.A.
Kaszaxckuil nayuonanvhuwiii ynueepcumem um. anb-DPapadbu
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Buonocuueckue axmuenvie KOMNIEKCbl, NPUCYMCMEYIOWUE 6 DACMUMETbHbIX IKCMPAKMAX, MO2ym
CIYACUMb 8 KAYECmEe 60CCMAHABIUBAIOWUX A2CHIMOE 8 CUHMEe3€e HAHOYACMUY Memannos. Buo cunmesa, 20e
pacmumenvuvie OKCMPAKmMbl GbICYNAOmM 6 Kauecmee Ouogpabpukamos, Hazvieaemcs ‘3enenvim
cunmesom”. Bmopuunvle memaboiumel 8 cocmage pacmenus B0CCMAHAGIUBAIOM PA3IUYHbIE UOHbL
Memannog u obpazyiom komniexkc. OOnum u3 pacmenutl, 6o2amviM OUOIOSUHECKUMU AKMUBHBIMU
xomnonenmamu, seisiemcss Tamarix Hispida. B odannoii cmamve paccmampueaemcsi 803MONCHOCb U
nepCcneKmusHOCMb UCNOAb308aHus pacmenuss Tamarix Hispida e poau nepeuunoco coeipvs ons cunmesa
Hanovacmuy memannos. Taxdxce cobpanvl OanHble NO OUONO2UYECKOU AKMUBHOCMU HAHOYACTUY,
NOJYYEHHbIX C NOMOWbIO PACIMUMENbHBIX dKCmpakmos. I[Ipedcmasiienvt 0OCHOGHbIE Pe3ybmambvl HAYYHbIX
pabom 6 obnacmu “3enenoeo cunmesa’’.

Knrwouesvie cnosa: «3enenviti cunmes», Tamarix Hispida, unanouacmuyvr memannos, 6uonozuueckue
AKMUBHbBIE KOMNILEKCHL, 6OCCMAHOBICHUE, PACMEHUE, MEXAHUM PeaKyul.

OcimOix cvl2bIHOBLIAPBIHOA Ke30ecemin OUON0UANLIK DeNceHOl Keuwenoep Memani HaHoboIueKmepin
cunmeszoeyoe MOMvIKCHI30aAHObIPEbIUL a2enm peminoe Kvizmem eme anaovl. OcCiMOiK  Cbl2bIHOLLIAPbI
ouopadbpuxam peminde apexem ememin cunmes mypi "XKacvin cunmes” Oden amanadei. Ocimoixmiy
KYPAMbIHOARb! eKIHWINIK Memaboaummep apmypii Memanl UoHOapuin azaumein, xeuien mysedi. Conoail
ouonozusitblk Oencendi Komnowenmmepee oOail ocimoixmepoiy 6ipi — Tamarix Hispida. Byn makanaoa
Tamarix Hispida ecimOicin memann HanoOOMUWEeKMEPIH cuHme30eyOe O6acmankvl wWuKizam peminoe
navoanrany Mymxinoiei xapacmulpwvinaobi. CoublMeH Kamap OCiMOIK Cbl@bIHObIIAPLL APKbLIbL  ANbIHEAH
Hanobouexmepoiyy OUONO2UAIBIK Oelcendinicl mypaivl Manimemmep Oe odicunanovl. "JKacvin cunmes”
CANACHIHOARbI bLILIMU HCYMBICMAPObIH He2i32l Hamudicenepi YCblHbLIZAH.

Tyiiinoi cozoep. «Kacvin cunmesy, Tamarix Hispida, memann nanobonwexmepi, buonocusivly 6eicenoi

KeueHoep, KaanvlHa Keumipy, 6CimMoiK, peakyuss Mexanu3mi.

The biologically active complexes present in plant extracts can serve as reducing agents in the synthesis
of metal nanoparticles. The type of synthesis where plant extracts act as biofactories is called "Green
synthesis". Secondary metabolites in the composition of the plant restore various metal ions and form a
complex. One of the plants rich in biologically active components is Tamarix Hispida. This article discusses
the possibility and prospects of using the Tamarix Hispida plant as a primary raw material for the synthesis
of metal nanoparticles. Data on the biological activity of nanoparticles obtained using plant extracts are
also collected. The main results of scientific works in the field of “Green Synthesis" are presented.

Keywords: «Green Synthesis», Tamarix Hispida, metal nanoparticles, bioactive complexes, reduction,
plant, reaction mechanism.
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B coBpemeHHO# (apMalieBTUYECKON MPAKTUKE AKCTPAKTHI, MOJIy4YaeMble W3 PACTUTEIBHOTO
CBIPbs, UCHOJIB3YIOTCSA KaK CaMOCTOSATENbHBIC JICKAPCTBEHHBIE CPEJICTBA M KaK MOJIYHPOAYKTHI B
JIeKapCTBEHHBIX (hopMax st HapyKHOTO npuMeHeHus. [losromy B Hacrosiee BpeMs B IICHTpPE
BHUMaHMS MHOTHX HCCIEIOBaTeNe 4Yalle BCero HaxXOAMTCS pACTHTEIbHOE ChIpbe, OoraToe
OMOJIOTrMYECKH aKTUBHBIMU COSAMHEHUSIMH. VX OoTiiMyaeT HU3Kasi TOKCHYHOCTh U COBMECTUMOCTD C
AKTUBHBIMH KOMIIOHEHTaMH B OpraHU3Me.

I'pynma pacrenuit Tamarix u3 cemeiictBa rpebeHInKoBbIX (Tamaricaceae) sBiasieTCst OJHUM U3
BUJIOB PACTUTENIBHOIO CBIPbs, OOraToro Ha OWOJIOTMYECKM AKTHUBHBIX BEIECTBA C HIMPOKUM
CIIEKTPOM OHMOJIOTHUECKOW aKTUBHOCTU. l3—3a Hanmuuus B OSTOW TIpymIme pacTeHuil OoraToro
KOMILIEKCA OHOJIOTMYECKH AaKTHUBHBIX BEIIECTB (TONMM(EHONBI, TEPIEHOMUIBI, CTEPOUABI) HX
UCTOJB3YIOT B KAYeCTBE aHTUMUKPOOHBIX, aHTHOKCUIAHTHBIX ¥ KPOBOOCTAHABIMBAIOIINX BEILECTB
Y KaK MOJIYIIPOIYKT B CO3JaHUH JICKAPCTBEHHBIX cpeacTs [1-8].

[TpeacraButenu poaa Tamaricaceae BCTpevyaroTCs B MyCThIHAX, MOJIYIYCTBIHAX U CTEIAX Ha FOre
EBpomnbl, B Adpuke u A3uu, SBISIOTCA COJCYCTONYMBBIMU PACTEHUSMHU, BBLICPKUBAIOIIMMHU
temneparypy Ao —17 °C. Hcnonb3yroTcs Kak AEKOpaTUBHOE pAcTeHHE B HMHTEphepe U MpU
oopMIIGHUH JKWJIBIX TOMelleHuH. B cTaThsXx [ApeBHEH MEIUIIMHBI HM3BECTHBI HECKOIBKO
pPa3HOBUAHOCTEH pacTeHus Tamapukc. Hampumep, KOpeHb IpeOeHIMKa MOXHATOrO, CBAPEHHBIN B
OJIMBKOBOM Maclie, HCIIONb3YeTCsl JJIs JIedeHus: Mpokasbl. KopeHb TpeOeHIIMKa, CBapeHHBIH B
YKCyCe M TPUHATHIA BO BHYTpb, JICUHUT JKEITYXY M SBISETCS CPEICTBOM OT CIAOOCTH >KETUYHOTO
my3bIpst M 3aKynopok. [1opomiok cyxoro tamapukca, Ipd MECTHOM NMPUMEHEHHH JICYUT BIIAJKHBIC
SI3BBI K OKOTH [12].

Psn uccnenoBanuii XMMUYECKOTO COCTaBa PaCTEHUS JOKA3bIBAIOT O HATMYUE TPYIII XUMHUYECKHX
COEJMHEHUI, KOTOpblE OKa3blBAlOT AHTHOKCHUAAHTHYIO U aHTUMHUKPOOHYIO AaKTHBHOCTH,
KpOBOOCTaHaBlIMBaloIlee JeiictBue. bbuiM MoMydeHbl MpPOCThIE YIJIEBOJOPOJABI M UX H30MEPHI
(okTaH, TeHeiKko3aH, JIOKO3aH, TPUKO3aH, TENTaJeKaH, HOHAJeKaH, IeKCaK03aH, MEHTaK03aH),
TeprieHouasl  (0-KOTIeH, g-dJIEMEH, g-KaauHeH, wusodwuron, ¢uron, P-kyoeben, 3-o-[3",4"-
IUTUAPOKCH-TPaHC-IIMHHAMMI |-0kcH-/[-(hpunoonean-14-on-28-kuciora, -cutocTepuH,
o-caHoJ, d-KaauHOo, 0-01cabo10i1) M MX IPOU3BOAHBIE; KUPHBIE KUCIOTHI U UX CIOXKHBIE I3(PUPbI
(rexcaHoOBasi KHCJIOTa, TENTAaHOBAs KHCJIOTA, 2-3THITEKCAaHOBAas KHUCIOTA, METHJINAIbMUTAT,
reKCcaJeKaHoBasi, OKTAHOBAas, J/OJEKAHOBAas KHUCIIOTHI), apOMaTHYECKHE COEAMHEHUs (BaHWUIIMH,
OeH3MI0eH30HaT, OCH3WIIIMHHAMAT) U COUPTHI (TpHUIEeKaHOoM, 3Brenon) [10].

W3 wamzemHoit vactu Tamarix hispida BbizeneHbl COSTUHEHUS XHMHYECKHX KIIACCOB, Kak:
3-a-[4"-ruapokcu-TpaHc-uMHHaMOWIOKCH |-/I-pupnoonean-14-eu-28-ouk  KucaoTa-S, ypcoyoBas
kuciora-1, 2 merunoBblit 3¢up 3p—al-D—dpunooncan-14-eu-28-onoBas KHCIOTa, U30PAMHETHH,
3,5-muruapokcu-4',  7-mu-mMetokcudIaBoH, paMHOUMTPWH, ad3enuH, 5,3'-guruapokcu-7,4'-
nuMmetokcudiaBon, 3-O-B-D-rimroxonupanosun, 4-Tuapokcu-3,5-O-TuMeTHIIOSH30MHAsT KUCIIOTa,
7,3',4'-TpUruIpoKCcu-5-MeTOKCU(IIaBOH, 3,7,4'-Tpuruipokcu-5-MeToKkcugIIaBoH,
3,5,7-tpuruapokcu-3',4'-mumerokcudiaBos,  kammdepon-3-O-pf-rmrokonupanosuy  [11]. Ha
pucyHke | mpezacraBiieHbl GOPMYIIBI OMOJOTHYECKA aKTHBHBIX KOMIUICKCOB M3 pacTeHHs Tamarix
Hispida [3].

CpaBHUTENBHBIM aHAIN3 XUMHUYECKOTO COCTaBa HKCTPAKTOB, MOIYYEHHBIX C HCIOJIb30BaHUEM
TpPEX 3KCTPAreHTOB, MPEICTABIAIONIMX COOON pacTBOpHI ATUIOBOTO crupta 96 %, 70 %, 50 %,
MIPOBEACHHOM B HCCIIEIOBATEIHCKON paboTe aBTOpoB Kazaxckoro HalMoOHaIbHOTO YHHUBEPCUTETA
uM. anb-®apabu [13]. Merogom BBICOKOI(P(HEKTUBHON >KHUIKOCTHOM Xpomarorpaguu ¢ Macc—
cenektuBHBIM AeTekTopoM Aligent Technologies 6400 Series Triple Quadrupole LC/MS u mo
Macc—CIeKTpaM ObUIO BBISBIIEHO, YTO BO BCEX TPEX AKCTPAKTaX JOMUHUPYIOLUIUMHU COCAMHEHUSIMU
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SBIISIIOTCSL CIIOKHBIE 3(UpPbI (TaNeBOW KHCIOTHI, TaKXKE€ BO BCEX 3KCTPAKTaX OBLJIO BBISBICHO
BBICOKOE COJIEp)KAaHHE AJKAIOMIOB PA3IMUHBIX Tpynn. [loMHMO BBIIIEIEPEYNCICHHBIX, OBUIN
UACHTU(GUIMPOBAHBI PsAJ] 3aCIY)KUBAIOLIMX BHUMAHUS META0OJHUTOB, COJCPXKAIIUX TaJIOTEHBI.
ABTOpaMH TaK)X€ YCTAaHOBJIECHBI BBICOKAs IPOTHBOBOCHIAIUTENbHAS AaKTHUBHOCTH S50%-T0
CIIMPTOBOTO PKCTPAKTa U3 pacTeHus Tamarix Hispida [13].
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Pucynok 1 — bruonornvecku ak THBHbIE KOMITOHEHTBI, TTOJTyYeHHBIE
u3 pactenust Tamarix Hispida

Bo3Mo:kHOCTH HCTIOIB30BaHMS IKCTPAKTOB Tamarix Hispida
B 00pa30BaHMM HAHOYACTHUIl U MEXaHN3M CHHTE3a

B mocnenHue rofpl y4eHbIX MPUBICKAIOT OMOJIOTHYECKUE METOJIBI MOJTY4YEeHHsI HAaHOPa3MEPHBIX
CTPYKTYp C D3KOHOMHUYECKM 3(P(PEeKTHBHOM M H3KOJOrMyYeckH O€30HacHOM TOUKH 3pEeHus.
buonorndyeckne  MeToasl  MPEACTAaBISIOT  COOOW  CHHTE3  HAHOYACTHI[ C  IOMOIIBIO
BOCCTaHABIIMBAIONIETO areHTa. [IperMMyIIecTBOMH TaKWX METO/I0OB, HECOMHEHHO, SBIISIOTCS
BO3MOYKHOCTh YJICIIEBJICHUSI CaMOTO TMpOIecca, MOJyYeHHe HAHOYACTHII B HEOTPaHUYECHHOM
Koln4yecTBe 0€3 TOTeph DIEKTPOIHEPTHH W OKOJIOTHYECKas 4YHCTOTa, YHUBEPCATBHOCTh U
JOCTYITHOCTh, OTCYTCTBHE TOKCHYHBIX COEIMHEHHMH B cocTaBe Omodabpuku. “3eneHblil cuHTE3”
HAHOYACTUI] — 3TO CHOCOO MOJYYEHHs PAa3IMYHBIX HAHOYACTHI[ M3 COJEH COOTBETCTBYIOIIMX
METAJIOB C HCIOJB30BAaHUEM PACTUTEIBHBIX HSKCTPAKTOB. JTOT METOJ MO3BOJISIET TOIydYaTh
HAHOYACTHUIIBI METAIOB pa3nuyHoi Gpopmbl oT 10 10 500 M [23].
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bnaronaps 3eneHOMY CHHTE3y CHHTE3UPYIOTCS YCTOHYMBBIE HAHOYACTULBI pa3iIM4YHBIX (OpM U
pa3MepoB, KOTOpbIE JEMOHCTPUPYIOT YHUKAJIbHbIE CBOMCTBA JUIsl UCIIOJIB30BAHUS UX B PA3IUYHBIX
00JIacTsIX HAHOTEXHOJIOTMH W HaHOOMOTexHojJoruid. Kpome Toro, momydeHHbIE HAHOYACTHIIBI
(mammpumep, cepeOpo, UMHK M T. J.) MOTYT TNPOSBIATH aHTHOAKTepUanbHble W (DYHTUIHMIHBIC
cBoiicTBa. OnHAKO clieyeT OTMETHTb, YTO HEC(HOPMHUPOBAHO IOJIHOE MOHUMAHHE MEXaHU3Ma
CHHTE€3a HAHOYACTHI] C IOMOIBI0 MHUKPOOPIaHU3MOB B CHJIy TOTO, YTO Ka)KIblH KUBOW OpraHU3M
[I0—Pa3HOMY pearupyer Ha U3BECTHbIM HOH MeTaiia. Pasnuunble (hakTophl, TaKUEe KaK BOJOPOIHBIN
1oKa3aTeib, TEMIIepaTypa, BpeMsl PEaKLMU, KOHIEHTpalMs, OKa3bIBAIOT BIMSIHHME HA IPOLECC
oOpa3oBaHusi HaHOYACTUI] M UX pa3mepsl [14]. Ha pucyHkax 2 u 3 mpuBEICHBI CXEMbI CHHTE3a
HAHOYACTHI] C IOMOLIBIO PACTUTENIBHBIX SKCTPAKTOB, TAK Ha3bIBAEMOT'0 «3€JIEHOTO CUHTE3a».

Baxkrepun I'puonr Bogopocim Topox  Bmpycel

ﬁ«f} 3

BHyTpHMO 1eKy/IsIpHbIE PeaKIHH
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Pucynok 2 — O01as cxema nojiy4eHusl HAaHOYaCTHII ¢ TIOMOIIBIO “3esieHoro cuuTesa’” [22]

KCTpaKT pacTeHus VoH meTanna Buonoruyeckas pegyKuus

* a * CTaOHIH30BaHHBI
Kntouesble dakTopbl: € HaHOJaCTHIIBI

pH cpega
KoHueHTpauua

Bpems peakuum
TemnepaTypa peaKuun

Pucynok 3 — CxeMa nojay4eHusi HAHOYACTHI] METaJIJIOB
C UCIOJIb30BAaHUEM PACTUTENILHOIO dKCTpakTa [23]
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[TonmyyeHre HaHOYACTHUI] HA OCHOBE PACTUTENIBHOTO 3KCTPaKTa — Haubosee JErKuil ¥ BEPOSTHBIN
METOJ] CUHTE3a COJIEH COOTBETCTBYIOLIErO METaUIa C UCIIOIb30BAHUEM PACTUTEIBHBIX JKCTPAKTOB
B KauecTBe CTAa0MJIM3aTOpa M BOCCTAHOBUTENSA. PacTUTeNbHbIE S3KCTPAKTHl JOJDKHBI OBITH
COBMECTHUMBI C COJISIMU METaUIOB. B CBOIO ouepensb, MOJy4aeMble HAHOYACTUIBI METAJLUIOB MOIYT
UMETh C(EepUUecKyro, TPEYrojbHYIO, NEHTarOHaJIbHYI0, T€KCaroHajlbHYI0 (GopMy B Ipeaenax
10-800 uMm.

Kak ykazaHo B Ttabiuue 1, CHMHTE3 HAHOYACTUI[ METAUIOB C IIOMOLIbIO PACTUTEIbHBIX
JKCTPAKTOB HECKOJBKUX BHMJIOB PACTEHUN OCYIIECTBISAETCS, MIPAIOIIMMU BAXKHYIO pOJIb B HX
COCTaBe, MPUPOAHBIMH BOCCTAHABIIMBAIOIIMMHU areHTaMu, TAKUMHU KakK ()JIaBOHOUIBI, TEPIICHOU/IHI,
aJIKaJIOUIbI, MONM(EHOMbI, caxapa, (eHOIbHbIE KHCIOTHI.

Tabnuma 1 — BoccranaBnuBaronye areHTbl HAHOYACTHI] B COCTaBE PACTCHHM [6]

Pacrenue Hanowactunpl | MetaGoauThl, MACHTU(PUIUPOBAHHBIC B SKCTPAKTE,
METAJIJIOB JUTst 00pa30BaHUsl HAHOYACTHI] METAJLIOB
Cymbopogon citratus Cu [MTonudenonsl, 6enku
Euphorbia granulate Pd I'uapokcudaBoHbl, (HEHOIIBI
Trianthema decandra Au CarnonuH
Vitis vinifera Au di1aBOHOUIBI
Punica granatum Cu D 1aBOHOUIBI, ATKAIOUIBI, TOTH(EHOIIBI
Cassia fistula ZnO ®d1aBOHOMTBI, TOTU(ESHOIIBI
Eucalyptus Fe CroupT, eHOBI

CpaBHenue cocraa Tamarix Hispida c¢ yxe UW3y4yeHHBIMH pacTEHHSIMH B Ka4yeCTBE
O0nodabpukaToB UIsi HAHOYACTHI[ IIOKA3bIBA€T, YTO B €ro COCTABE BCTPEUAIOTCS CXOXKHE
OMOJIOTUYECKHE AaKTHBHBIE KOMIUIEKCHI, KOTOpPBIE MOTYT CHOCOOCTBOBATH OOpa30BaHHIO U
BOCCTAaHOBJICHHIO HAHOYACTHUI] METAIIJIOB U3 UX COJICH.

Tak, Mexara u JIxaiin [18] cuHTe3upoBanu HaHouyacTUlbl MeTamaa cepedbpa AgNP,
ucnosp3oBaB pacreHne Ocimum sanctum (Tynacu), KOTOpoe COAEPXKUT TpyIiy (GIaBOHOHIOB
(KBEpIIETHH), ¥ OMHCAIN WX aHTHOAKTEepHAIbHBIE U MOP(OJIOrHYECKUE CBOWCTBA, IEMOHCTPHPYS,
YTO KBEPLETHH OTBEYAET 32 CHHTE3 HaHodacTul. MoxxHo mpuBecTH npumep ¢ Seshbania grandiflor
KaKk WACHTHYHOEe pacteHue ¢ Tamarix Hispida, rme rpynmbl (h1aBOHOHMIIOB, TEPICHOWIOB H
CAallOHMHOB BCTYIAIOT B PEAKIUI0 BOCCTAHOBJICHHS HWOHOB MeTaula cepedpa W 0Opa3oBBIBAIOT
HaHovacturpl [19]. TlokaspiBaromiee BBICOKYIO aHTHOAKTEpPHATbHYI0 aKTHBHOCTh HAHOYACTHIIHI
3omota AUNP, cHHTE3MpOBaHHBIE C MOMOIIBIO pacTHTeNbHOrO 3KcTpakta Azolla microphylla |
TaKke 00pa3yroTCs ¢ MOMOIIBIO (PEHOIBHBIX COSTUHEHUH, TEPIICHOUIOB U (riaBaHOH10B [36].

ITo pe3yabTaTaM MHOTOUYMCIEHHBIX pabOT, MOXHO CJI€JIaTh BBIBOJI, YUTO BOCCTAHOBJICHHE MOHOB
MeTaJula MPOUCXOIUT 3a CUeT (PEHOIBHBIX COCTUHEHUH, 0COOCHHO (hIIaBOHOUIOB, COACPIKALIMXCS B
pacrenusix [15, 16]. Coobmaercs, uto (hIaBOHOUIBI SIBJISIOTCS HE TOJBKO BOCCTaHABIMBAIOIIMM
areHTOM, HO U HMMEIOT CBOMCTBAa BBICOKOM OMOJIOTMYECKON aHTHMOKCHUIAHTHOW aKTMBHOCTHU MU
XeJIaTUPOBAHUM ¢ HOHAaMHU MeTaiioB [20]. [Ipu qucconmanuu cojieid METaaioB Ha HOHBI M KATHOHBI
00pa3yroTcsi TUAPOKCHIIbHBIE KOMIUIEKCHI [6]. Tlocie mpechIeHus THAPOKCHUIBHBIX KOMIIJIEKCOB,
HAYMHACTCA POCT KPUCTALIMTA C KHUCIOPOAHBIMH (opMaMu H B HTOre OOPa30BBIBAIOTCS
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KpUCTaJUIM4eCcKue IIocKocTu. [lociae akTHMBalMKU areHTOB PACTUTENBHOIO 3KCTpakTa, TpyIma
BOCCTAHOBUTEJICH HAYMHAIOT OT/AAaBaTh CBOU JJIEKTPOHBI MOHAM METAJUIOB M NPEBPAILAIOT UX B
HaHOYACTHIIBI.

[To MHeHMIO HccnenoBaTeneil, Moyiekyia (IaBOHOUIOB UMEET TpU OOJIACTH, OTBETCTBEHHBIE 32
paaukanbHO—CBsI3bIBaroNMe cBoiicTBa [21]: (1) — 1Be cocemHme TUAPOKCHIIbHBIC TPYIIIBI B KOJIBIIE
B, Ha3biBaeMble kaTexonamu; (2) — 2,3—ABOWHBIE CBSI3U, CIIOCOOHBIE EIOKATU3UPOBATH 3JIEKTPOHBI
B KoJiblie B, KoHbIOTEepH3MpoOBaHHBIE 4—0KCO rpymnmoi; (3) — THAPOKCHIbHBIE TPyHmbel 3 U 5,
OTBETCTBEHHBbIE 3a 3axBaT paaukaioB (pucyHok 4). Ha pucyHke mnpuBeAeHbl Tpu o00IacTu
paIMKaIbHO—CBS3BIBAIOIIMME CBOWCTBAMHU Ha MPUMEPE KBEPLETHHA. YUCHBIMU OBLJIO BBIJIBHHYTO
MPEANONI0KEHUE, YTO TUIPOKCWIbHAS Tpynna B moyioxkeHUd C—3 U TUIPOKCUIIBI KaTEXOJIbHOU
TpyNIbl B KOJIbIle B SBISAIOTCS MEepBUYHBIMU (POpMaMU Pa3IHYHBIX OKCUIAHTOB. [Ipu okucieHun
ATUX TPYII 00pa3yrTCs CHadajda KPaTKOBPEMEHHBIE CEMUXHWHOHOBBIE aHMOH—PAIUKAIIbI, a 3aTeM
OPTOXUHOHBI. YKa3aHHbIE TUAPOKCUIbHBIE TPYNIbl MOTYT OOBEAMHSTHCS B OJHY CHUCTEMY
BHYTPUKJIETOYHBIX TIEPEX0I0B (PUCYHOK 5).

2,3 —nBoiiHAA CBA3b,
4-0KCO rpynima
0N

72

HO

I'aApoKCHIbABIE IPYNILI B
NOJOKeHusaAXx 3 u S

Pucynok 4 — I'pynima MosieKys1 KBeplieTHHA, OTBETCTBEHHBIX 32 CBSI3bIBAaHNE
CBOOOIHBIX paarkaios [21]

OH  HO OH HO

PucyHok 5 — Bo3MokHas OCneq0BaTeIbHOCTh MOJIEKYJISIPHOTO IIEpeX0/1a KBEPLIETHHA,
KOHTPOJIUPYIOLIETO U3BEPKEHUE PAIUKAIIOB B KATEXOJIBHYIO IpyIIly Koibla B
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Hcnonp3ys cxemMy BOCCTAHOBIIEHHUS, INMPENJIOKEHHYIO yueHbIMH [21], HAa mpumepe pacreHus
Tamarix Hispida, yuuTbiBas aKTUBHBIC IICHTPHI MOJICKYJIbI (DIIABOHOHMJIOB, B COCTaBE 3KCTPAKTOB,
MOJKHO IIPEJIOKUTH CIETYIOLIYI0 BO3MOKHYIO CXEMY BOCCTAHOBIJIEHUS! HOHOB METAJLIOB!

1. BoccranoBneHnue HOHOB cepedpa:

OH o
HO o} O OH HO o C o
CH, + AgNO; —3 Ag %+ cH, + H*NOs
OSOzH \ OSOzH
SN OH O O, oH O
CHs CHs

3-0-cynbdar-7-MeTUIOBbII
3¢up KBEPLECHTHHA

2. YBenu4eHue pa3MepoB HAHOYACTHIL!

+H*NO;y"

3. OG6pa3oBaHME M POCT HAHOYACTHI[ METALIOB (MHULEI), comepkamux obomouky Agl M,
(Ci7Hi3 010S) ¥ = 0~ u antu—uons H+ :

+H*NO; — > < H* + NOs

4. Crabunu3anus B IEJI0YHOU cpefie:

NaOH + NO, = NaNO, + OH~

Takum o00pa3oM, Kak IOKa3aHO B 3THX XMMHUYECKMX pEaKIHIX, OKHCIECHHE HOHa cepedpa
MIPOMCXOJUT B TPH ATama. A BbIJENIEHUE THAPOKCUIIBHBIX TPYIII MPU J0OaBICHUH PacTBOPA €IKOT0
HaTpa o0ecrneynBaeT [JIOJITOBPEMEHHYIO CTaOWiIu3alui0 HaHoyacTull Merauia. OKHUCIeHHe

86



N3BECTH HAYYHO-TEXHUYECKOI'O OBIIECTBA «KAXAK», 2021, Ne 2 (73)

HAHOYACTHUI[ IIMHKA, MO MPEACTABICHUIO aBTOPOB, NMPOUCXOAMT B NPUCYTCTBHM IOIU(EHOIIOB,
TEPIIEHOU OB U ()JIABOHOUIOB PACTUTEIBHOTO IMPOUCXOKICHUS TOXO0XKHUM 00pa3oM [22].

Buosnornyeckass akTHBHOCTh HAHOYACTHL, NOJTy4eHHBIX
€ MOMOIIbI0 IKCTPAKTOB PacTeHMil

HanouacTuipl MeTamioB, CHHTE3MpPOBaHHbIE C TIOMOIIbIO PACTEHUH, HMEIOT BBICOKYIO
OMOJIOTMYECKYI0 aKTUBHOCTb, Kak 3TO OBUIO JOKa3aHO BO MHOruMX paboTrax 3apyOexHBIX
uccinenoBarencii [25-28]. Dro oO0ycioBiaMBaeTcss TeM, YTO B 00pa30BaHHBIX KOMILICKCAX
CYIIECTBEHHYIO pOJIb HMIPAIOT AKTHBHOCTh OHMOJIOTMYECKUX Tpymi. Takke H3BECTHO, UYTO IS
NOJyYCHHs] HAHOYACTHI[ HCIIOJNB3YETCsl COJNIM METaUIoB O-3JeMeHTa, KOTOpBIE SBIISIOTCS
[IEPEXOIHBIMU METANIAMU U UMEIOT MHOXKECTBO XUMHUUYECKUX, OMOJIOTHYECKUX CBOMCTB.

I'pymnma aBTopoB mokazanu, uro AgNP nmeeT 3¢ pekTuBHYI0 aHTHOKCHIAHTHYTO 3()(PEeKTUBHOCTH
(>78%, 0,1 MM), 4TO yKa3blBaeT Ha WX MEPCIEKTUBHOCTh B KA4e€CTBE CPEACTBA MJS MHOTUX
OMOMETUIIMHCKHX Hesei [24].

HanouacTuiisl MeTamioB MOTYT MPOHUKATh B 3JI0KAYECTBEHHBIE OMYXOIHU PA3JIUYHOU MPHUPOJIBI,
MPUKPETUISATHCS K TOBEPXHOCTHU OIYyXOJIEBON KIIETKH, POKAIBIBAThH €€ U MPOHUKATh BHYTPb KIIETKH,
MOBPEXK/1asi TaM BeCh armapar pertukanun u pocta kietok (JJHK, PHK, ¢pepmentsl, pubocomsr). B
OHKOJIOTUYECKOM KOMIUIEKCE COYETaHWE HAHOYACTUIl METAJUIOB C LUTOCTATUKAMM JAET XOPOIINE
pe3yJIbTaThl NIPH JICYEHUN PaKa pa3InyHbIX THUIIOB .

Hanouactunpt Meau oOnanaroT  OakTepULMIHOM UM OaKTEpUOCTaTUYECKOW, BBICOKOM
Ouonoruyeckoit aktuBHOCTBIO. E.COli, St. M3 wmccnenoBanuit Ha wITaMMbl Aureus TOKa3bIBaCT
oakrepuruaaeiii dddext [30]. IlpemapaTsl Memu, BBEJACHHBIC B OpPraHU3M >XHBOTHBIX B BHJIC
HAHOYaCTHIl, 00J1a/1a10T MPOJOHIMPOBAHHBIM JACHCTBUEM U MEHbILIEH TOKCHYHOCTBIO MO CPABHEHUIO
c comsiMu Menu. [Ipu BBeieHUMM B OpPraHM3M HAHOYACTUIBI MEAM OO0ECIeYHMBAIOT MEXaHU3MBI
BOCCTAHOBJICHHS COJIEP’KAaHUSI MUKPORJIEMEHTOB M AaHTUOKCHJIAHTHYIO aKTUBHOCTH (pepMEHTOB [31—
33]. HanouacTuipl Me OKa3bIBalOT MHOIOCTOPOHHEE BO3/EHCTBHE Ha OaKTepUaIbHYIO KIETKY. B
OTJIMYME OT AHTUOMOTHKOB OHH BBI3BIBAIOT CEJIEKIUIO PE3UCTEHTHBIX IITAMMOB, YTO B JAJIIbHEHUIIIEM
MO3BOJISIET IIMPOKO MCHOJIb30BaTh UX ISl OOPHObI C THOMHBIMU 3a00JIEBAHUSIMH, BOZHUKAIOIIMMHU
M3-3a IITaMMOB 30JIOTUCTOTO cTadrmiokokka [34]. Takke B CpaBHHUTENBHBIX paboTax OBLIO
3aMEUYEHO, YTO CUHTE3UPOBAaHHBIE 3eJ€HbIM CUHTE30M AgNP ¢ MCnosap30BaHMEM DKCTPAaKTa KOPHS
Salvadora persica mposIBISUIM JIyYIIyI0 aHTHOAKTEpPHAIbHYIO aKTHBHOCTh, ueM AgNPS,
MOJIyYEHHbIE XUMHUECKUM yTeM [29].

[Iupokoe nprMeHeHHEe HAHOYACTHI] METAJUIOB TAKUX KaK IIMHK, cepedpo, Me/ib, JKee30 B 001ei
OMOMEIUIIMHE CKOHLEHTPUPOBAHO HA TEpPANeBTUYECKUX MPEUMYLIeCTBaX IO CPaBHEHUIO C
OKUJAEMbIMU TOKCHUKOJIOTMUYECKMMH pPHUCKaMH. OTH HAHOYACTUIBI, 00pa3ys KOMIUIEKC C
BTOPUYHBIMA ~ MeTabonuTamMu pacTeHuss Tamarix Hispida Moryr uMeTh MHOXECTBO
TepaneBTHUeCKUX 3(PQPEeKTOB, TaKKe OXKUAACTCA UX aHTHOAKTEpUaAIbHOE, MPOTUBOOIYXOJIEBOE,
MMMYHOMOJYJIMPYIOIIEee, AaHTUOKCUJAHTHOE JEWCTBUE W MOTYT HCIOJB30BaThCS B KayecTBe
BCIIOMOTATENbHbIX CPEIACTB ISl XWMHUOTEPANEBTUYECKUX IIPENapaTroB, s CMITYEHUS HX
TOKCcHYecKuX 3(h(HeKToB.

3axnouenue. B naHHON 0030pHOM cTaThe paccMaTpuBajach BO3MOKHOCTh HCIIOJIb30BaHUS
pacrenust Tamarix Hispida, kak Ouodabpukar B MOTy4eHHH HAaHOYACTHI[ METAJUIOB C MOMOIIBIO
“3enenoro cuHte3a”. [lo M3ydeHHBIM JHUTEpPATYpHBIM HMCTOYHHUKAM MOXKEM CHAelaTh BBIBOJ, YTO
MHOTHE pacTeHUus, OKa3blBaloIiue (apMaKoJIOTUYECKUE EHCTBUS Ha KUBOM OpPraHHU3M, HMEIOT
BOCCTaHABIIMBAIOIIME CBOMCTBA Ojaromapss OWOJOTHYECKHM KOMITOHeHTaMm. Pactenme Tamarix
Hispida HecoMHEeHHO O0orat OHMOJOrMYECKMMH AaKTHBHBIMH KOMIUICKCAMH, KOTOPBIC HIPAIOT
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BXHYIO POJIb B CHHTE3¢ HaHouacTwil. OnHpasch Ha TaHHBIE pa0OTHI MO «3EJIECHOMY CHHTE3Y» U Ha
XUMHYECKH cocTaB pacTeHr TH MOXXHO BBIIETHTH OMOIOTHUYECKHE KOMIUICKCHI ()aBOPUTHI, TAKHE
Kak, (rmaBaHOMABI, TEPHEHOMIBI, IyOWIbHBIE BEIIECTBA, OOJAJAOIIUE MO pe3yibTaraMm
HCCIIEA0BAHUM BOCCTAHABIIMBAKOLIIMMU JIEUCTBUAMU METAJJIOB HAHOYACTUL. BakHBIM MOMEHTOM
SBJIAETCS HEOOXOIMMOCTh MHAUBUIYAJIbHBIX YCIOBUN CHHTE3a JUIsl K&KJIO0TO KOHKPETHOTO ChIPhS U
cTabunu3upyromiero areHTta. J[aHHblil 0030p MOKa3bIBAET aKTyaJlbHOCTh HUCCIEIOBAaHUI B JAHHOM
HallpaBJIE€HUU W JAaeT BO3MOXKHOCTb PAaCIIMPUTh IPAKTHUYECKOE IPUMEHEHHUs. Takke HYyX HO
o0paTuTh BHUMaHHE Ha pa3inyHble (DAKTOPHI, BIUSIONIME HA PEAKIUI0 00pa3oBaHMs HAHOYACTHII
MeTajuloB, Kak pH mokasarens, BpeMs peaklMM, KOHLEHTpAUUs PEareHTOB, CKOPOCTb pEaKMii,
TeMmIeparypa u crabunusaTtops [35, 36].
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MarucTpant  (akyibTeTa XUMHH M XMMHYECKOM
TeXHOJIOTMU Ka3axcKoro HalMOHAJIbHOTO YHHBEPCHUTETA
um. anp-®Papadu. Orcid 1D 0000-0001-6668-6779.

JOKTOp XHMHYECKUX HayK, mpodeccop ¢akynbTera
XUMUA M XUMHYEeCKol  TexHosorun Kazaxckoro
HAI[MOHAJILHOTO  YHUBEpcUTeTa uUM.  aib-Dapadu.
Orcid ID 0000-0002-2665-2539.

noktopanT PhD ¢akynpreTa XUMUM M XHUMHYECKOH
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uMm. ainp-Gapadu. Orcid ID 0000-0002-0116-9428.

nokrtopant PhD ¢akynpTera XuMHUM M XUMHYECKOU
TexHoJorun Ka3axckoro HalMOHaJILHOTO YHHUBEPCUTETA
um. anb-Gapadu. Orcid ID 0000-0002-4090-3808.

npodeccop, 3amecTuTens aupekTopa CHHBIBSIHCKOTO
(U3UKO-XUMHYECKOTO  TEXHHYECKOTO MHCTHUTYTA,
Kuraiickas Axanemus nayk. Orcid 1D 0000-0002-0120-
131X.

MarucTp €CTECTBEHHBIX HayK, IpenojaBareib 3arajgHo-
Kazaxcranckoro arpapHoO-TEXHOJIOIMYECKOTrO
yuuBepcutera uMm. JKanrup xana, Ypaneck. Orcid 1D
0000-0002-8810-196X.

noktopant PhD kadenpbl HHPOKOMMYHHUKAIHOHHBIX
TEXHOJIOTHI AJIMATHHCKOTO YHHUBEPCUTETA DHEPTETHKH H
ces3u uM. ['ymapOeka Jlaykeesa. Orcid 1D 0000-0001-
7251-0585.

MarucTp TEXHHYECKUX HayK, CTapIINi MpenojaBareib
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I'ymap6eka [laykeeBa. ['1aBHbIN CUCTEMHBIN HHXEHED
JIb AO «Coepbank». Orcid ID 0000-0002-2563-307X.
MarucTp JIeI0OBOTO aJIMUHUCTPUPOBAHUS u
MEHEKMEHTa, PYKOBOJIUTEIb  MPOeKTOB  (project
manager) JIb AO «Co6epbank». Orcid 1D 0000-0003-
1229-5072.
noktopanT PhD kadenpbl TenekoMMyHHKAIIMOHHBIX

ceTedl U cucteM MHCTUTyTa KOCMUYECKON MHKEHEPUU U
TEJIEKOMMYHUKaUA  AJMaTMHCKOIO  YHUBEPCHUTETA
SHEpreTMKn U cBs3M  uM. ['ymapOeka JlaykeeBa.
Orcid 1D 0000-0002-6075-4870.

IoKTOop  ¢umiocopckux Hayk, mpodeccop, IeKaH
¢unocogpckoro akynprera Kpsimckoro ¢enepanbHOTO
yauBepcurera uM. B.W. Bepnanckoro, Cumdeponos,
Pecrrybnuka Kpbim, Poccuiickasa denepanus.
Orcid 1D0000-0003-0302-0229.
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Orcid 1D 0000-0002-4110-678X.

MAarucTp MHCTPYMEHTAIbHO-aHATUTUYECKUX HayK,
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MPABWIA O®OPMJIEHUS CTATEN

1. XKypnan «M3Bectus HTO «Kaxak» nyOnMKyeT HanmucaHHbIE Ha PYCCKOM, Ka3axCKOM,
AQHTTIMICKOM W KOPEHCKOM s3BIKaX OpHUTHMHANbHBIE CcTaThu, 0030pel. Tarxke Xypuam mpaer
nH(OPMAIINIO, CBI3aHHYIO C IETEILHOCTHIO OOIIECTBA.

2.B OpUrMHAIBHBIX CTaThsIX MOTYT PacCMaTpPHUBATbCS PE3YJIbTAaThl KaK TEOPETHYECKHX, TaK U
npukiaaasix HAP.

3. ABTOpBI, Kenarolue OnyOJIMKOBaTh OO030pPHYIO CTAaTblo, JOJDKHBI IMPEABAPUTEIBHO
COIJIacOBaTh €€ TEMaTHKy, MpeICTaBUB aHHOTauMi0 Ha 1-2 cTp. B 0030pax ciemyer ocBemarb
TEMbI, IPEJCTABISAIONINE 1OCTATOYHO OOLIMI MHTEpeC M0 BHIOPAaHHOHN TeMaTHKe WIN OTPaXKarolue
KAaKOW-1100 BayKHBIM acleKT IPUMEHEHHUS B IIPOMBIIIJIEHHOCTH, CEIbCKOM XO034iCTBE, METULIMHE U
T.1. Jlomyckaetcs 000011eHne pe3yIbTaTOB MHOTOJIETHUX MCCIIEIOBAaHUN HAYYHBIX KOJUIEKTHBOB.

4.00bemM cTaThbu He A0JDKeH npeBbimath 10 crpannn popmarta A4. CtaThs JOHKHA HAUMHATHCS
¢ BBeZIeHUsI. B HEM J10JKHBI OBITH JaHBI: CO/Iep KAaTEIbHAs IOCTAHOBKA PACCMAaTPUBAEMOIO B CTAaThe
BOIIPOCA, KPAaTKUE CBEJEHUS IO €ro UCTOPHH, OTJIMYHME MpeAsiaraeMoi 3ajaun OT y>K€ U3BECTHBIX,
WIM TIPEUMYIIECTBO H3JIara€éMOT0 METOJA [0 CPAaBHEHHIO ¢ cyllecTByromuM. OCHOBHas 4acThb
CTaThU JIOJDKHA coJepxkaTb (OPMYJIMPOBKY 3ajaud M Ipe/UlaraeMblii METOJ €€ peLIeHus,
3aKJIIOYUTEIbHAS YacThb — KPATKOE OOCYXJEHHE MOJYYCHHBIX Pe3yJIbTaTOB M, €CIU BO3MOKHO,
pUMep, WITIOCTPUPYIOMUI UX 3()(HEKTUBHOCTD U CIIOCOOBI TPUMEHEHHUS.

5.Bce cratbu mpoXoAsST MMEHHOE PELEH3UpPOBaHHE HE MEHEee, YeM JBYyMS HE3aBUCHUMbBIMU
YYEHBIMH 110 COOTBETCTBYIOILIEH TEMATHUKE.

6. Pemenne o myOnukanum cTaThil IPHHAMACT pelaKMoHHas koJuterus JKypHana.

7. TpeboBaHusl K 3TUKe IMyOIuKauuii: ABTOpPBl HECYT OTBETCTBEHHOCTH 3a JIOCTOBEPHOCTH U
3HAYUMOCTb HAyYHBIX pE3yJIbTaTOB, U AKTyaJlbHOCTb HAY4YHOI'O CojAep)kaHus pabor. Pykxonmcu
crareil, OImyOJMKOBaHHBIX paHee, WK MepelaHHbIX B JIPyTue U3/1aHus He IPUHUMAIOTCS.

8. ABTOpPBl MOTYT TMpEACTaBUTh DSJEKTPOHHYKO BEpPCHI0O CBOEHl CTaTbu MO  ajpecy:
izv.ntokaxak@mail.ru.

TpebdoBanus k 0popMIIEHUIO PYKOIUCEH

CraTh¥ TIPEJCTABIIAIOTCS B JJIEKTPOHHOM BHJE B TeKCTOBOM pemakrope Word 97, dhopmyisi
HabuparoTes ¢ momoripio perakropa MSEquation 3.0 (2.0) wiau ChemDraw.

HIpudpt Times New Roman 12 pt. Mexcrpounsiii uatepBan 1,15. Ilons: Bepxnee — 2,0cm,
HmxHee — 2,0 cM, seBoe — 2,0 cm, paBoe — 2,0 cM. Ab3ar1 — kpacHast ctpoka — 0,5 cM.

TekcT cTaThu JOMKEH HAUMHATHCS C YKa3aHUS:

c nesou cmoponvi—nuaexkcoB MPHTHU u YK, cooTBETCTBYIOIIUX 3asiBICHHOU TeMe, Huoice
TIPUBOJISATCS:

gyepe3 CTPOKY yKa3bIBAETCs 3arjiaBue craTbu (MPOMUCHBIMU OyKBamH, MpU(T — MOTYKUPHBIH,
BbIPABHMBAHKE TEKCTA MO IICHTPY, Kerib 14 pt). Ha3BaHue JOHKHO MaKCUMAaIbHO MOJHO M TOYHO
OIMCHIBATh COJEpXaHHE CTaThbU, BKJIIOYATH KIIIOUEBBIE CJIOBA, OTPAKalOIIME HaIpaBliEHUE H/WIN
OCHOBHOM pe3yNbTaT UCCIENOBAHUS, HO B TO K€ BpeMs ObITh KOPOTKUM U SICHBIM M HE COJEpPkKaTh
COKpAaLLECHUM.

— ¢aMuIMM U UHULIMATBI aBTOPOB (BBIpaBHUBAHUE TEKCTA MO LEHTPY, MPUPT — MOTYKUPHBIH,
kerub 12 pt),

—  Ha3BaHHUE OPraHU3AIMHU U €€ MECTOHAXOXK/ICHHUE,

— e—mail aBTOpOB (BBIpaBHUBAaHUE TEKCTA IO IEHTPY, KyPCUB, Kerib 12 pt),
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— pes3ioMe (KpaTKoe HW3JIO0KEHHE COJIEpXKaHMS CTaThH, Jalollee IMPEICTaBIEHUE O TeMe U
CTPYKType TEKCTa, a TaK’K€ OCHOBHBIX pe3ylibratax, /—10 mpenioskenuii, (BbIpaBHUBAHHUE TEKCTa
110 LIEHTPY, KypcHuB, Keriib 11 pt),

—  KJIIOYCBBIC CJIOBA, 00ECICUMBAIONINE MMOJIHOE PACKPBITHE conaepkaHus ctaThil (7—10 cJioB)
BbIPABHHUBAHKE TEKCTA 110 IIUPUHE, KypCHB, Kerib 11 pt),

—  TEKCT CTaThH (BhIpAaBHMUBAHUE TEKCTA 110 MIMPHHE, KYPCHUB, Keriib 12 pt),

—  CHHCOK JIUTEpaTyphl,

—  @®.N.0. aBTOpOB, Ha3BaHHME CTaTbU, PE3IOME, KIIOUEBHIE CJIOBA Ha TpeX fA3bIKax (Ha
Ka3aXCKOM, aHTJIMICKOM U PYCCKOM).

Pucynku 10mKHBI OBITH IPECTABICHBI B OTIEIBHOM (aiiie.

Cratbs npencrasisercs B doc wim docx ¢opmare, a Takke uaeHrndnas konus B pdf dopmare,
Ha DJIEKTPOHHBIA aapec >KypHaia, B OTACIBHBIX (Qaiiax TyOnupyroTcsi PUCYHKH, TaOJIHIIBL,
rpaduKu, CXEMBI, a TaK)Ke MPUBOAATCS CBEJCHHS 00 aBTOpax ((hamuiusi, UMs, OTYECTBO, YUCHas
CTENeHb, YUCHOE 3BaHUE, CIIY>)KEOHBIN aapec, MecTO paboThl, JOMKHOCTh, KOHTAKTHBIE Tesie(hOHBI,
e-mail u Orcid ID).

Cchulki Ha JUTEpaTypHble MCTOYHUKUA B TEKCTE MPUBOJIATCS TOCTE LUTAThl B KBAAPaTHBIX
CKoOKkax. bubmuorpaduuecknii cnucoxk odopMmisseTcs B COOTBETCTBUHM € TpeOOBaHUSMHU
I'OCT 7.1-2003 «bubnuorpaduueckass 3amuch. bubmmorpaduyeckoe ommcanue: oOIIMe
TpeOOBaHUS U MPABHUIIA COCTABIICHU.
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KomnbrotepHslit Habop u maketupoBanue Jiu V.I1.

Anpec penakuuu: 050010, r. Anmartsl, yi. Kypmanrasel, 40 (Jom dpyx0Osr), opuc 34
Ten. 8(727)272-67-74
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[Monmucano B mevats 25.07.2021
[Teuats Tpadapernas. ®opmat 60x84 1/16. bymara odcernast Ne 1.

Tupax 500 k3.

Otneuarano B «Print Express. M3natenbctBo 1 nonurpadus»
Anmarsl, yi. baiitypcbiHoBa, 85
Ten. 8(727)-292-10-95, 8(727)-292-14-28
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