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AGILE U SCRUM-ITIOAXO/J B PABPABOTKE
HNPOI'PAMMHBLIX ITPOAYKTOB

Bbazap6aeBa A.M., MykanaeBa A.C.
3anaono-Kasaxcmanckuti acpapro-mexHono2udeckul ynugepcumem um. Kaneup xana
Ypanvck, Pecnybnuxa Kazaxcman
e-mail: aynurb55a@gmail.com, maxiasem92@mail.ru

B cmamve paccmampusaromes memoowl u mooenu paspabomku npozpamMmHbix BPOOYKmos, 8 4acmHoCmu
Agile-gunocopusi u eco mnedasmee 3zapoosicoenue, OCHOBHbIE NPUHYUNBL U YEHHOCMU NOOX00q. Jlambl
onpeoeneHuss MepMUuHy, ONUCAHbL NPEUMYWeCmEa UCNONb308aAHUs dM020 nooxoda. Taxdce npugedena
CmMamucmuka Ccmpas pecnoHOeHmos, ucnoav3yrowux Agile 6 ceoeti pabome. I[loopodono onucan
uncmpymenm peanuzayuu Agile-gpunocoghuu 6 suoe Scrum-nooxooa. Onucana ucmopus 603HUKHOBEHUS KAK
UHCIMPYMEHmMA, dMUMONI02US, IMANbL 8 NEePUood paspadoOmKu NPOSPAMMHBIX NPOOYKIMOS, MEPMUHbL U POJU,
603HUKUUE éMecme cOo Scrum. B HulHewnull nepuod epemenu Scrum smo uHcmpymenm Agile, komopwiii
cmoum Ha nepeom mecme N0 UCNONb308AHUI0 6 paszpabomke npoloykmos. B kauecmee pe3yibmama
6b16€0CHbI HEOOCMAMKU, 8 KAuecmee Gakmopog Komopbie MOZYm NPUBECmu K MAmepuairbHolM pacxo0am u
mpame 8peMeHU.

Knrouesvie cnoea: mooenu paspabomru 110, Agile-nooxoo, nooxoo x paspabomxe npooykma, memoo
peanuzayuu pabomsl, npunyunst agile, ynpasnenue npooykmamu, scrum, 6sxn02, scrum-macmep.

Maxanada 6azoapramanviy Kammamacslz emyoi azipaey adicmepi MeH Moodenvlepi, aman aumkaHoda
Agile @unocoguacer men omviy dHcakvinoa namoa 0OO0NYbl, KO3Kapacmelly He2izei NpuHyunmepi MeH
KYHOBIIbIKMAPLL  MANKbIIaHAobl.  Tepmunniy —anvikmamanapel 6epineen, 0Oyn macindi  KOIOAHYOblH
apmuikwblibikmapel  cunammanzan.  ComviMen — xamap, 03  ocymvicuinoa — Agile  xonoamamoin
PpecnoHOeHmmepOiy enoepi mypaivl CMAmMUCmMuKaiblk Maiimemmep Keamipineen. Agile unocogusicoin
Scrum 20ici mypinde eneizy Kypanwl e2oceti -meexcellni cunammanzan. Ouviy Kypan peminoe natioa 60y
Mapuxvl, dMUMOA02UACYHL, 0A0APIAMANbIK OHIMOepOi 33ipney Keseyoepi, Scrum-men Oipee naiioa 6012aH
mepmunoep men poroep cunammanzan. Kaszipei yaxeimma Scrum - oyn Agile kypanvl, on eHimoi a3ipaeyoe
anoviyesl Kamapoa. Hamuoicecinoe mamepuanoblk Wbl2bIHOAP MeH YAKbImMMbl JHCOLANMYyea dKelemiH
haxmopnap peminde Kemwinikmep Keaumipiieen.

Tyuiinoi coe3oep: b6azoapramanvi Kammamacwslz emyoi Kypy mooenvoepi, agile macini, enimoi aziprey
macini, scymvicmul eHeizy 20ici, agile npunyunmep, enimoi 6ackapy, SCrum, , 63x10e, scrum-uiedepi.

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 MHOKECTBO Pa3IMUHBIX Mojenel pazpadorku [10. U
TaK)Xe CYIIECTBYIOT pa3Hble METOJIOJIOTUU. 3arJIIHYB BO BCEMUPHYIO CE€Th, Mbl OOHApPY UM MHOTO
MIPOTUBOPEYUBOM HHPOPMALIK O TOM, KaKue MOJIEIH CYIIECTBYIOT U KaK UX oTinyath. M uHoM pa3
ObIBa€T OYEHb CIOXKHO pa3M4YUTh U pa3olparbcs B 4EM-IHO0. VY KakAOro NpoAyKTa
(mporpaMMHOro oOecrneueHus) eCTh KU3HEHHbIC [UKIIBI — MEPUObl, Yepe3 KOTOPble OH JOJKEH
NpONTH, HAuWHAs C CO3JaHUS J0 pPa3pabOTKM W BHEApPeHHA. B OONBIIMHCTBE CIlydyaeB 3TO
IIOAArOTOBKA, IPOEKTUPOBAaHUE, CO3JaHUE U THojAepxkka. Ha3BaHus caMux 3TanoB MOTYT
OTJIMYATHCA U JICTIUTHCS Ha O0JIee MEJIKUE TaIlbl.

Mogens pa3pabOTKH MPOrPAaMMHOTO OOECIICYECHHUsI OINMCHIBACT, KAaKHE CTaIud >KU3HEHHOTO
[IMKJIA OHO MPOXOJUT U YTO MPOUCXOTUT HA KAKIOU U3 HUX.

OcHOBHBIE MOJIEIH:

— Code and fix — Mojenb KOAMPOBAHHS M YCTPAHCHHUS OLIMOOK;

Waterfall Model — kackamnast Mojens, WM «BOIOIIA;

V-model — V-o06pa3nas Mojeib, pa3paboTka 4epe3 TECTUPOBAHHME;

Iterative Model — urepatuBHast (M1 UTEpalMOHHAS) MOJICIb;

Spiral Model — crniupanbhas Mojens;

Prototype Model — mpororumnas Mojaeb.

Mwmetomomnorusi BKJIto4aeT B ce0s HaOOp METOJ0B IO YNPABICHUIO pa3pabOTKOW: 3TO MpaBuUia,
TEXHUKU ¥ IPUHIUIIBI, KOTOPbIE AeNatoT e€ 6oee 3peKTUBHOM.

B sr1oii crathe paccmarpuBaetcs “Agile”. Agile 3apoauiics OTHOCHTENBHO COBCEM HEIAaBHO, B
2001 rogy B amepukanckoM Imrate lOta, 17 He3aBUCHMBIX HPAKTHKOB B cepe METOJ/I0JIOrHi
pa3paboTKu MpoayKTOB, HasbiBatomux cebs “Agile Alliance” Beimyctmnu “Manudect ruOkoi
pa3paboTku IMporpaMMHOro obGecnedeHus”. Agile ncnonp3oBaics M 10 MaHu(decTa, HO TOCie
JaHHOro coOblTusi Agile cranm HCHosib30BaThCsl MOBCEMECTHO. Ha TOT MOMEHT ‘30J0ThIM
CTaHJapTOM” B pa3paboTKe MPOrpaMMHBIX IPOAYKTOB sABIsIcA MeToA Bogonaaa (Waterfall Model).
B pa3sbix ucrounukax rosopurcs, Agile-metononorus u Agile-punocopusa. Merononoruei ee
Ha3BaTh CIIOKHO, TaK KaK 37IeCb HET IIOMIarOBBIX WHCTPYKIUH. ECTh IIEHHOCTH W TPUHIIMIIBL,
MoMoTaIIue pazpadorunkam Oosee ObICTpo U dPPeKkTUBHO pabOTaTh HAA CO3IaHUEM TOTO WM
nHOTO TIpoaykTa. B KeMOpumKcKoM ciioBape TaHbI JiBa ONPEACTICHHS TOMY pHIaraTeIbHOMY:

— able to move your whole body easily and quickly - monBuxHbI#1, TOBKHI;

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

MOXHO OTMETHTh, 3TH KauecTBa UMEIOT OOJBIIYIO IIEHHOCTh B HAIlle BpeMs, IJie KOHKYpPEHIIHS
Ha KaXJIOM IIary.

Agile — 310 cemeicTBO «THOKHX» TOAXO0I0B K pa3pabOTKe MPOIYKTa, METOIOJIOTHH JIJIsi THOKOTO
yIIpaBJICHUS] TPOEKTAMH B Pa3IMUHBIX cdepax, oT pazpadorku [10 mo peamuzanyy MapKETHHTOBBIX
CTpaTeTHii, C MENbIO MOBBIIICHUS CKOPOCTH CO3/IaHUS TOTOBBIX MPOIYKTOB U MUHUMHU3AIUU PUCKOB
32 CYeT IMKJINYECKOTO BBIMOJHEHUS,, MHTEPAKTUBHOTO B3aUMOJCHCTBUS YJIEHOB KOMAaHIbl WU
OBICTPOH peakiuel Ha H3MEHEHUS.

Agile cocTout u3 4 rieHHOCTel U 12 MPUHIMIIOB, KOTOPBIE NPUBEIEHBI HIKE. LleHHOCTH riacar:
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1. JIroou u ux e3aumooeticmeue mexncoy coboil vliie nPoyeccos u UHCmpymeHmos. PackpbiBas
3HAaYEHUE, UMEeTCs B BUIY, s 3PPEKTUBHON pabOTHI JIOJICH, OHU HE JOJKHBI OBITH OTPAaHUYCHBI
IpoLeccaMy WIM MHCTpyMEeHTaMu. JIroau NOJKHBI MMETh NPaBO CaMU BBIOMPATh IMPOLECC WU
MHCTpyMEHT. VX B3aUMOJEHCTBHE TAaKXKE HE JOJDKHO OTPAaHUYMBATHCA JOKYMEHTALMEH, Ba)KHO
oOlIeHHEe HANPSIMYIO U JUYHO, a HE MMCbMEHHO WJIM MOCPEACTBOM TPETHETO JUIA. DTO HANPSAMYIO
BIIUSIET Ha CKOPOCTh Pa3pabOTKH.

2. Pabomarowuii npooykm eviue O0okymenmayuu. Pa3paOOTUYUKKH JODKHBI JIeJaTh aKIEHT Ha
HCIPABHOM IPOJYKTE U TOM, KaK OBICTPO MOSBHUTCS BO3MOKHOCTb BOCIIOJIb30BAThCSl UM, a HE Ha
auarpamMmax, OT4eTax U Mpouei JOKyMEHTalLUH.

3. Compyonuuecmeo, opuenmuposanHoe HA NOMPEeOHOCMU KIUEeHMA, 6blule CO2NACOBAHUS
yenosuil Konmpakma. Yacto B mpoliecce pa3padoTKH BO3HUKAIOT MPOOJIEMBI, KOTOPBIE HEOOXOMMO
pemats B npouecce. [loaToMy HE0OX0IMMO OTKa3aThCs OT JIMIIHMUX JIeTajeil B KoHTpakTe. CTporo
3aJlaHHBIe B Hayaje paboThl JeTalM, IUIOXO CKa3bIBAIOTCA Ha MpobieMax W MIPUOPUTETaX,
BO3HUKAIOIINUX Ha MOCIEAYIOIIUX Tanax pa3paboTku npoaykTa. B aTom ciyyae BaXKHO IOCTOSTHHOE
oOlIeHre MeXJay CTOpOHAaMH M omepaTHuBHas o0paboTka mnpoOnem. BaxHO BbICTpauBaTh
JIOBEPUTEIIbHBIE OTHOLIEHUS MKy CTOPOHAMH JUISl TAKOTO BUJa COTPYAHUYECTBA.

4. ['omogHOCMb K USMEHEeHUAM Bblule C1e008aHUsl Ha4albHoMy naany. Bo n3bexaHue puckoB Ha
MOCIEAHUX ATanax padoThl, BaXHO peEIlaTh UX [0 MEpPEe BO3HUKHOBEHMS, TO €CThb Ha JIIOOBIX
cragusax. Pa3paboTumky JODKHBI MMETh TOTOBHOCTh K paboTe HaJl He3alUIaHWPOBAHHBIMH
JIETAJIIMU, HO JOIYCKAIOTCS )KEPTBBI CO CTOPOHBI 3aKa3YMKa YEM-TO MEHEE LIEHHBIM.

Taxoke Agile cnemyer Takum npuHIKIIAM, KaK:

1. IlepBoCcTenEHHBIM ~ SIBIISIETCSL  yJIOBJIETBOPEHHE TMOTPEeOHOCTEH  KIMEHTa, BCIEACTBHE
MOCTOSIHHOM U panHel noctaBku [10.

2. Jlaxke Ha MOCIEIHUX 3Tanax pa3padOTKH, B TpeOOBAaHUSAX NMPUBETCTBYIOTCSA U3MEeHeHUs. Agile
IIO3BOJISIET BHOCUTHh U3MEHEHHUS ISl IPEAOCTABICHHSI KIIMEHTY KOHKYPEHTHOTO IIPEUMYILECTBA.

3. WcnpaBHbBIi TPOAYKT CIEAYeT BBITYCKaTh Kak MOXHO dYalle, MEePHOJAUYHOCTh KOTOPOTO
COCTaBJISIET OT Maphl HEJEINb JI0 Mapbl MECSIIEB.

4. B npouecce Bcell paboThl pa3pabOTYUKHU U 3aKa3YMKHU JOJKHBI IIOCTOSIHHO pab0TaTh BMECTE.

5. Hag mpoaykrom 1o/kHBI paboTaTh MOTUBUPOBaHHBIE IpodeccuoHaibl. UToObI B pe3ybTaTe
MOJYYUTh XOPOLIMH MPOJYKT, HEOOXOAMMBI XOpOLIME YCIOBHs, 0OecneubTe NOJJIEPKKY U
JIOBEPBTECH UM.

6. bonee pe3ynpTaTHBHBIM criocoOoM oOMeHa MHpopMaiueil kak ¢ camMOi KOMaHJOH, Tak U
BHYTPH KOMaH/Ibl IBJISIETCSA HEMOCPEACTBEHHOE OOIIEHUE.

7. OCHOBHBIM TOKa3aTeJIeM MPOrpecca sSBIAETCS padOTArONIUH TTPOTYKT.

8. CrioHCOpBI, pa3pabOTYMKK U TOJIB30BATEIHN JOJDKHBI HMETh BO3MOXKHOCTH OECKOHEYHO
MOJJIEP>KUBATh TOCTOSTHHBINA pUTM. Agile momMoraeT HajgaJAuTh TaKOM YCTOWYMBBINA MPOLIECC.

9. HempepsiBHOE BHHMaHHE K TEXHHYECKOMY COBEPIICHCTBY M KauyeCTBY MPOCKTHPOBAHUS
MTOBBIIIAET THOKOCTH MTPOEKTA.

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

11. Camble nyumue TpeOOBaHMS, ApXUTEKTypHbIE M TEXHHUUYECKHE PEIICHHs POXKIAIOTCS Y
CaMOOPraHU3YIOIIMUXCS KOMaHI.

12. Komanga pa3paOOTYMKOB JOJDKHA CHCTEMHO aHAJIU3UPOBAaTh BO3MOXKHBIE CIOCOOBI
MOBBIIEHUS YPPEKTUBHOCTU U COOTBETCTBEHHO UCIPABISATH CTHIIb PaOOTHI.

PaccMoTpeB 11eHHOCTH U MPEUMYIIECTBA, HAIIPSIMYIO MOXHO BBIBECTH TaKHe HEJJOCTATKU, KaK:

— npeHeOpekeHne JOKYMEHTAIMel MOKET BIIOCIECTBUHU MIPUBECTH K €€ HEBAXKHOCTU WJTH JaKe
OTCYTCTBHIO;
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— IUIaHUpPYS JIUIIb Ha KOPOTKUW TEPUOJl BpPEMEHHU MOXKHO YIYCTUTh BaXKHOCTHh
MacmTaObupoBaHUs MPOIYKTOB;

— MO0 MPUYNHE BO3HUKHOBEHUS HOBBIX TPEOOBAHUU CO CTOPOHBI 3aKa34HMKa CIYCTS HECKOJIBKO
UTEpalUi MOKET IPUBECTU K U3MEHEHHUIO YK€ CO3JaHHBIX AJIEMEHTOB M H3MEHEHHIO CTPYKTYPBI;

— BIIOCJICJICTBHU PEIICHUsSI MPOOJIEM CaMbIM IPUMHUTHBHBIM, HO HE BCETJa BEPHBIM CIOCOOOM
MOJKET MPUBECTH K IMOTEPE KAuecTBa MPOAYKTa M HAKOTUICHHUIO OIIHOOK.

Anamuzupys 3apoxzaenue Agile-punocodun, Mbpl yBepeHHO MOXKEM cKa3aTh, YTO 3apOKIACHHE
npousonuio B cepe pazpaboTku npoaykToB. B ocHoBy Agile nernu oOmenoHsTHbIE HEHHOCTH U
MIPUHIIMITBI, H3-32 Y€T0 OH MPUMEHUM BO MHOTHX c(epax Hallel ¢ BaMU KU3HU: (PMHAHCHI, TSOKENAs
MIPOMBIIIJICHHOCTh, PUTEHI, TEJICKOMMYHHUKAIIUHU, YHEPTeTUKA, TOCYIaPCTBEHHBIA CEKTOP U T.1., HO
cdepa pazpadorku 10 no cux mop nmuaupyer. CornacHo BceMupHoU cratuctuke “State of Agile”
2020 roma MOXXHO YBUAETH, UTO OOJBIIYIO JOJTIO PECIIOHACHTOB, MPUMEHSIOMUX Agile padorarTt B
cdepe pazpadotku 10, kak MbI MOKEM YBUAETH HA PUCYHKE.

® Pazpaborea [10
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Pucynoxk — Cratucruka “State of Agile” 2020 roga

Amnanusupys cutyanuio ¢ Agile B crpanax PecniyOnuke Kazaxcran, Mbl MOKeM MPUNHTH K TaKUM
nuppam. Ha 2017 rox mums 1-2 % ka3zaxcTaHCKHUX KOMITaHWN Hcmoib3oBanu Agile-moaxoasl. Ha
JAHHBI MOMEHT BpeMEeHH 7Ta Imdpa BeIpocia. Takue KpymnHble KomnaHuu kak (COepOaHK
Kazaxcran, poun Campyk Kaswina, ctpoutensHas kommanus Bl Group, AO [Ib «Anbda-banky,
CK Xampik, “Kcenn” u “bunaitn” BHeapuiau win HaxoAsaTcs Ha mytd K Agile. HemanoBaxuo
ormeTtuTh, uro Kommnanuun FAANG (Facebook, Amazon, Apple, Netflix and Google) aktuBHO
MIPUMEHSIOT TIOJIX0/IbI Ha OCHOBE Agile i yBemTnUueHus: CBOeH THOKOCTH.

CaMoe clio)xHOE TSI UCTIOMHUTENEH U PyKOBOAUTENEH BO BHeApeHUU Agile B KOMIAHHUIO WIH
KOMaHy SBJsETCs MpobiaemMa u3MeHeH s 00pasa TPaJIUIMOHHOTO 00pa3a MBIIUICHUS Ha THOKHIA.

CymiecTByeT MHOXECTBO MOAXOA0B Agile, KOTOpble MOXXHO HCIOIB30BaTh IMPH pa3paboTKe
MPOEKTa, Ka)XJblii MMeeT CBOM HAO0Op MHCTPYMEHTOB M TEXHHUK. 3 caMbIX MOMYyIsSpHBIX Agile-
metona: Scrum (Ckpam), Kanban (Kaun6an), Lean (JIun)
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Scrum 3TO KOHKPETHBIN MOJAX0/, HHCTPYMEHT KOTOPOE MOKHO HCIOJIb30BaTh KaK PYKOBOJCTBO
no Agile. DT aBa cinoBa OYeHb YACTO HCIONB3YIOTCS BMecTe M Scrum momoraer Agile
peam30BaThes, a He 0CTaThesl KpacuBo ¢utocodueid. 25 ner ucnonamiock Scrum B 2020 roxy u
Ha HBIHEIITHEE BPEMs OH SBJISICTCS CaMbIM MOMyJIspHbIM Agile-moaxomom.

B 1986 rony B Harvard Business Review Xuporaka Takeyun m Mkymxupo Honaka B craTbhe
MCIIOJIb30BAJIM BIEPBbIE TEPMUH “‘scrum’ B oOnacTtu pa3zpaboTke mpoekToB. Eciau octaHoBHUTCS Ha
TepPMHUHE “‘scrum’, OH HCIIOJB3YETCS B PErOM M MMEET 3HAYCHUE OJHOTO M3 JIEMEHTOB WIphl. B
cllydae, KOTJja UTPOKM KOMAaH/]l HapyIlIaloT MpaBuiia WM, OCTAHABIUBACTCS UTPa, U OHU COOMPAIOTCS
BMeCTe, LEIUISACH JIPYT C APYrOM M C KOMaHJIOW-MPOTUBHUKOM M KIyT cOpoca Msiua Ccyabeil. 1o
HayaJbHOE COCTOSIHUE, MOCJIe KOTOPOTO Ta WM MHAs KOMaHJia OBJIAJ€BACT MSIYOM, U HAUUHACTCS
urpa.

Ken IlIBabep u Ixedd Cazepreny, 3aMHTEPECOBABIINCH CTAThEW CO3MAM HOBBIA MOIXOM, U
nanu emy HazBanue “scrum”. Jbxedd Caszepienn BMecTe ¢ KOJJIEraMu BIEPBBIE MPUMEHMI Scrum
i pa3zpaboTku cucteM B 1993 rony,

Bo Bpems pa6otsl B Easel Corp. y HUX cTosNia ClO)KHAas 3aada — 3a 6 MecsIeB pa3pabdorarh
MOJIHOIICHHYIO 3aMEHY YK€ CYHIECTBYIOIIeMy NpoAyKTy. Paspaboranusiii Scrum-mporecc
MO3BOJIMJI YCTICIIHO 3aBEPUINTh MPOEKT B CPOK, HE BHIXOS 32 PAMKH 3aIJIAaHUPOBAHHOTO OIOIKETa
U ¢ HU3KUM KonmdecTBoM omuOok. [lozgree JIxedd Caszepnenn oObenuumimch ¢ Kenom
[[IBaGepoM mnst Gopmanm3anii W OKOHYATEIHHOW 3aBepIicHHs moaxona. Ha koHdepeHInn
OOPSLA (“Object-Oriented Programming, Systems, Languages & Applications”) KOTOpBIit
npoxoaua B okTsOpe 1995 roma B mrate Texac, xedd Cazepnenn m Ken IlIBabep Bnepsbie
npeactaBwin Scrum B qokiaae SCRUM Development Process n onmucanu Scrum-mporiecc.

Ecnu orBeuats Ha Bompoc: «Kak pabortaer Scrum?», cienyer HayaTh ¢ Mapbl OCOOEHHOCTEH,
OCHOBaHHBIX Ha Scrum.

PaGora Bemercs nMKiIaMu, KOTOpble HMeHYIOTCS CHpUHTaMH, TPOJOHKUTEIBHOCTh BCEX
CIIPUHTOB OJIMHaKOBa, He Oosiee 4-x Hexenb. [lepen KaXapM CIPUHTOM IUJIAaHUPYETCs paboTa u
CTaBUTCA 11€JIb K KOTOPOH CTPEMUTCS KOMaHJia B TIepHoJ CripuHTa. ExXeqHEeBHO B Mepro CIIpUHTA
npoBoaATcsi 15-MUHyTHBIE cOOpaHUsi KOMaH/BI, TJ€ BCE YYAaCTHUKU OOBEIUHSAIOT YCHIIUS Hal
npoOjeMaMu U TIPENSATCTBUSIMH B JTOCTHXKEHUH TTOCTABICHHOM 3aa4H.

Pesynbrarom chnpuHTa SBISETCS TOJNBKO «IPOAYKT», K TpHUMEpYy, [AU3AiH WM  KOJ
MPOrpPaMMHOTO obOecIiedeH s, TO eCTh TO, YTO TOTOBO K MCIONB30BaHuI0. [lepen HauamoM cripuHTa
€ro Ha3bIBAIOT «OOIKIOTOM TMPOJYKTa», a B Mepuod paboThl «OIKJIOrOM CHpUHTa». TOJBKO
COOTBETCTBYIOIIUN KPUTEPUSM 3aBEPIIEHHOCTH ODKIIOT SIBISETCS PE3yAbTAaTOM CIPHUHTA M €ro
OKOHYaHMS. BoKIIOT Ha MCX0/e CIPUHTA KaK Pe3ybTaT Ha3bIBACTCS MHKPEMEHTOM MPOIYKTa, €ro
HE 00s3aTebHO TIepelaBaTh B HCIOIB30BaHHME, HO OH JOKEH ObITh TroToBBIM. Komanna,
paboTaroriasi HaJ MPOAYKTOM, Ha3bIBAETCS SCrum-KOMaHA0|, B KOMaHIe TaKKe €CTh Scrum-MacTep
Y BIIaJiesiel] IpoayKTa. Briagenpiiem mpoiykTa Mbl Ha3bIBaeM JIMIIO MPECTABIISIONIETO 3aKa3unKa, a
Scrum-macrep 3TO CBS3BIBAIOIIEE BCEX JIMIIO, KOTOPOE HECET OTBETCTBEHHOCTH 3a ycreX padoThl B
LIEJIOM.

«Komannga pa3paboT4MKOB», KOTOpas TPYAHTCS HaJ MPOIYKTOM, COCTOMT HE TOJBKO U3
pa3paboTtunkoB. HecMoTps Ha Ha3BaHHE, B KOMaHJE TakK€ MOTYT OBITh CIEIUATHCTHI, KOTOPHIE
BHOCST CBOIO JIENITY B CO3[]aHe MporpaMMHoro obecrieuenus. Komanaa pazpaboT4uKkoB B HE UMEET
00s13aHHOCTEH, HAMPABJICHHBIX HA OJHOTO YEJIOBEKA, OHU PACCMATPUBAIOTCSA TOJIHBKO KaK KOMaHa.
Komanna cama craBUT mend B IUIAHWPOBAHWW CHPUHTA W B TIEPHOJ] CIPHHTA OHU JOJDKHBI
BBITIOJIHUTh ~ 00s3aTENhCTBA W BBINYCTUTh  Npoaykr.  Komanma  gomxHa  OBITH
KpOCCQYHKIIMOHAIBHOM, TO €CTh BKJIIOYaTh B ce0s BCeX HEOOXOTUMBIX CIIEHHUAIUCTOB MJIs
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pa3paboTKu, HO COCTOSTH HE Oonee ueM U3 9-Tu demoBek. Jlns MacmTaOHBIX TMPOTYKTOB
CYIIECTBYIOT JOMOJHUTEIbHBIC Scrum-moaxo/sl, kak Large-Scale Scrum.

Bnagenen npoaykra, 4enoBeK, KOTOPHII KOMMYHULIMPYET C JIIOAbMH, 3aMHTEPECOBAHHBIMU B
MPOJYyKTe, 3aKka3unkamMu. Ha ocHOBe MOHMMaHHUS MOTPEOHOCTEN KIMEeHTa, OH (POpMHUPYET BUICHHE O
Oyayuiero mpoJyKTa M BiajeblieM MPOAyKTa co3aaércss Odkior mponaykra. OH JOMKEH yMETh
OTKa3bIBaTh KJIMEHTY-3aKa3uuKy, €CIU BUIUT, YTO €ro 3ampochl MPOTUBOpEYaT MU MELIAIOT
JOCTUKEHHUIO KOHEYHOM LIeH B pa3paboTKe MPOAyKTa.

Bo-BTOphIX, Bhazenel MNpoaykTa JODKEH OBbITh Ha CBSI3M C KOMAaHIOM pa3pabOTUMKOB,
WH()OPMHPYET X IO JeTaIsIM 03KIIOTa, YBEJOMIISIET O U3MEHEHHSX CO CTOPOHBI 3aKa3unka. Takxke
OH TOJHOIICHHBIN WIEH Scrum -KOMaH/bl U YYaCTBYET BO BCEX MEPOIPUSITHSIX.

Scrum-macrep — 3TO HE PYKOBOJSINIAS JOKHOCTh, KOTOpasi MOJKET HaKazaTh WM OTCTPAHUTH
Koro-to. Ero o0si3aHHOCTH MOMOYBL BCEl KOMaHJE OPraHU30BAThCS CAMOCTOSATEIHHO, HATAKUBATh
TOYKH CONPUKOCHOBEHUS MEXIY COO0OM, YTOOBI OHM MOTJIM peliaTh MPOOIEMbl, JOTOBapUBASIChH
Mexay coboit. Eciiu komanaa ObIcTpo oOydaema U alanTupyema, Co BpeMEHEM CaMOYIIPaBIsieMOil
KOMaHzie Scrum-mMacTep CTaHOBUTCA HE HyXeH. Ho 4yacTo 3TOMy MOXET MoMelIaTh CMEHa YJICHOB
KOMaH/Ibl.

Hecmotpss Ha BCIO OpraHm3oBaHHOCTH SCrUMa, OH MOAXOAMT HE BCeM. BaXHO YYHTHIBATH
HEKOTOpBIC (PAKTOPBI, KOTOPHIE MOTYT TPUBECTU K JOMOJHUTEIBHBIM PacxXxoJaM KOMITAHWH WU
opranu3anuu. B gactHocTy, 3T0:

— Ecnu xoHeuHyI0 11e7h BO3MOXKHO IMPOCYMTATh, @ HA PE3YNbTAT BIUSET JIUIIL BBINOJIHEHUE
QJITOPUTMA WM TUIAHA, TO BHEAPATH SCIUM HET HMKAKOTO CMBICIA, 3TO OYACT JUIIHUM PacXoJIOM
Ha SCrum-macrtepa, TpaTod BpEMEHH Ha ©XKEIHCBHBIC BCTPEYM U OTBJICUYCHHE KOMAaHJIbI
pa3paboTYHKOB;

— SCrum mpeanoiaraeT MHOTO THIIOTE3 O MPOEKTe, TO €CTh Ha CTapTe Mbl MHOTO HE3HaeM,
MOATOMY paboTa TPOJETbIBACTCS LMKJIAMH: IIar, TECTUPOBaHHUE, €CIU BCE paboTaeT XOpollo,
cnenyromui mar. Eciyu ecTb Hemonaaku, TpeOyeTcsi MOBTOPUTH TOT K€ LMK HHBIM CIIOCOOOM.
Hcxons U3 3TOro, MOKEM CKas3aTh IIeHa OIIMOKHU He JOJKHBI OBITH BLICOKOH.

— Kak ynomuHanoce BblllIe, 3aKa34dK JOKEH OBITH BOBICYEH B IMPOIIECC, KAK MOJHOIICHHBIN
YJIeH KOMaHJbl M JaBaTh OOpaTHYIO CBs3b. Ecim 3akazumk OyAeT MpornagaTh U MOSBISTHCS, TO
HUYETO U3 3TOTO HE MOJIYIUTCS. SCIUM COCTOMT B TECHOM OOIIEHUU C 3aKa3UUKOM.

Takum o6paszom, paccmorpena Agile-punocodus, kak METOIOIOTHS Pa3pabOTKH MPOrPAaMMHBIX
MIPOJIYKTOB, €0 3apOKJI€HHUE, MPUHLMIBI U [IEHHOCTH. OCHOBBIBASsICh HA LIEHHOCTH M MPUHIUIAX,
BBIBEJICHBI HENOCTATKH. [IpoaHanm3upoBaHO 3apokiacHue Agile W mpuBemeHa CTaTHCTHKA €ro
MPUMEHEHHUS B pa3HbIX cdepax Ku3HenesaTenbHocTH U B Peciydnuke Kasaxcran.

Kak meton peanuszanmu Agile omucan SCrum-moaxos, 3apokIeHHE Kak METO/Aa MPUHIUIBI U
anropuT™M pabOThl METOJIa, TEPMUHBI U «HOBBIC» WICHBI KOMaH/BI. Takke BBIBEJICHBI HEIOCTATKU
ATOTO MOAX0/a, OCHOBAaHHBIE HA TOM, TJIe U KaKUM KaMITaHUsM, 1 KOMaH/IaM OH MOXET He MOJOUTH
KaK METOJI pa3pabdOoTKH.
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PACCMOTPEHUE MHOT'OITIPOAYKTOBOM CUCTEMbI KAHBAH
MNPUMEHUTEJIBHO K ITPOLHECCY PASPABOTKH
DATA SCIENCE MOJIEJIEM

Bensiesa E.B. ', Bbaxupos A.C. L2
YIB A0 «Coepbaniy
2 Anmamuncruii VHUBepcumem sHepeemuxu u ceasu um. I ymapoexa /aykeesa
Anmamwi, Pecnyoiuxa Kazaxcman
e-mail: yekaterina.belyayeva@sberbank.kz, axatmr@mail.ru

Paccmompenvi ocnogHble Hanpagnenus pazgumuisi KOHYenyuu 4emeepmon mexHoI02ULecKol pesooyuu.
A makoice oyenena ponb pazeumusi HayKu o 0anuwix 6 Hell. [Iposeden ananus memooonocuil, NpUMeHsIeMbIX
ons pazpabomku npopammno2o obecneuenust. Ilposedeno cpasuenue memooooneuii Kanban u \WaterFall.
Ioxazano enusnue memodonocuu ynpagienuss npoyeccamu Kanban na epems pazpabomxu mooeneil Ha
npumepe MedxncOyHapooHvix xomnanui 6 IT u 6amxosckux cgepax. I[loxkasan nomyuuswutica 3¢hgexm
OKOHOMUU 34 Cuem YCKOpeHusi pazpabomku moodenei. Paccmompenvl HIOGHCHL 6HEOPEHUsT MemOoO0I02Ul
Kanban 6 pabouue npoyeccei.

Knrouesvle cnoesa. unpopmayuonnvie mexnonoeuu, unoycmpusi 4.0, kanban, xackaowas mooenv
(waterfall), eubxas memooonocus pazpabomxu (Agile), cucmemnoe MmvluiieHue, NpoodAEMbl AHAIU3A U
00paboOmKU 6OTLULUX MACCUBOE OAHHBIX, ONIMUMUAYUS NPOYeCca pa3spaboOmKu Mooeell.

Topminwi — mMexXHONOLUANBIK — PeBOTIOYUS  MYAHCLIPIMOAMACHINbIY — Heeizel  damy — 6azeimmapol
Kapacmuipbinadsvl. CoHbIMeH Kamap OHOA&bl MANIMemmep &blLIbIMbIHbIY OAMYbIHbIY DONi Oagananaobl.
bazoapramanvix Kammamacelz emyoi azipieyoe KOIOAHbLIAMbIH 20icmemenepee manoay icypeizineoi.
Kanban men WaterFall aoicmemecin canvicmulpy swcypeisinedi. Kanban npoyecin 6ackapy adicmemeciniy
Mooenvoepoi asipaey yaxeimwina acepi AT orcone 6ank canacelnoa2vl XanblKapanivlk KOMRAHUANAPObIH
MblcanblHOa KepcemineeH. AnviHean yHemoey acepi MoOenbOepOin OdMyblH me30em)y apKblibl KepiHeoi.
Kanban aoicnamacwin scymuic npoyecmepine encizy HIOAGHCMAapbl KApacmulpbliaobi.

Tyiiinoi cezoep: aknapammulx mexnonoausiap, unoycmpus 4.0, kanban, capgvipama mooeni (waterfall),
arcvLdam oamy adicmemeci (Agile), ocyiienik otinay, yiaxken OepekmepOi manoay dx#caue eHoey macenenepi,
M00envOi KYpy npoyecin OHmatilanovip).

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, OumKuTan, WCKYCCTBEHHBIH WHTEIUIEKT, MAIIMHHOE OOy4YEHHE SIBISIFOTCS
MOMYJSIPHBIMA KOHLENIMSIMUA. OHAKO CTOUT OTMETHTb, YTO NMPUMEHUTENbHO OM3HEca, MOAXO[ K
uHcTpyMeHTaM HMuayctpun 4.0 Kak K MOAHBIM TpeHAaM — Oecrojie3Hasi TpaTa pPecypcoB.
ITockosbKY B CTPEMUTEIBHO PA3BUBAIOIIEMCS MUPE, PACTYLIMX BbI30BAaX M F'OHKE Ha OIEPEKEHUE
TpaHcopMalys U sBIsIeTCA CrocoO0M aganTaluyd K CTPEMHUTENFHO MEHSIOMIUMCS YCIOBUSAM, J1a U
B KOHIIE KOHIIOB JIMIIb TMPOJAYMAHHBIH M B3BELICHHBIA MOJIXOJ MOXET SBIATHCA CHOCOOOM
BBDKHMBAHMSI B KOHKYPEHTHON 60pb0e U OCHOBOM ISl TMHAMUYHOT'O POCTA.

CeromHs «MOJHO» TOBOPHUTH 00 MHAYCTpuH 4.0, WM YETBEPTOW MPOMBIIUICHHOW PEBOJIIOIIUN
[1]. ABromaTH3anus ¥ poOOTH3AIKMS TIPOU3BOICTBEHHBIX MPOIIECCOB B MUPOBOM MPOMBIILICHHOCTH
Hayanack B 1970-x romax. JlaHHBIA IEepUOJ MPHUHATO HA3bIBATh TPETHEH IPOMBIIIIEHHON
pEBOIOLIMEN — MO aHAJIOTMM ¢ UHAycTpuanbHOU pepomtonueit konna X VIII Beka. 3a mocnennue
15-20 ner ypoBeHb MPOU3BOJAUTEIBLHOCTH TPyAa 3HAYMTEIIBHO BO3POC 3a CUET aBTOMAaTH3allUU
npousBojcTBa. OJHAKO Ha CETONHALIHUI JEeHb 3alylleH MeXaHu3M Oojiee MacIITaOHBIX
W3MEHEHUH, KOTOPbIE, BO3MOXHO, €Il Pa3 MepeBEepHYT HAIlly >KU3Hb.

Konnenmus «Uuaycrpus 4.0», win YerBepTast MpOMBILUICHHAsS PEBOJIIOLMS, MIPEAyCMaTPUBAET
CKBO3HYIO IU(POBHU3AIMIO BCEX (PU3NYECKUX AKTHBOB MPEANPHUATUS U UX UHTETPALUIO B €IUHYIO
skocuctemy. [laHHas koHuemnuus Oa3upyeTcs HEe Ha OJHOW TEXHOJIOTMH, a Ha OO0bEeIWHEHUU
JAHHBIX, MHCTPYMEHTOB U IPOLECCOB M3 Pa3HbIX NPUKIATHBIX 00JacTel C IEJIbI0 COKpALICHUS
O0IIMX 3aTpaT, CHIDKEHUSI PUCKOB M MOBBIIICHUS Y(PPEKTHBHOCTH C TIOMOIIBI0 KHOEPPUINIECKUX
CHCTEM Ha OCHOBE CJICYIOIINX KIFOUEBbIX TEXHOJIOTHI:

—  Boasmux nansbix (Big data)

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

—  O6naynsix Beruucienuit (Cloud Computing);

—  MeTo10B M MHHCTPYMEHTOB HCKycCTBeHHOTO nHTeutekTa (Artificial Intelligence), B T.4. ML)

—  BupryansHOH peanbHOCTH;

—  PoGoToTexHukw.

Kax HM mapaiokcanbHO 3TO 3BYYMT, HO Ul YETBEPTOM NMPOMBIIUIEHHOW PEBOJIOLUN HAa CaMOM
JieNie BaKHbI HE pOOOTHI, HE IIU(PPOBbIE TEXHOJIOTUH, HE OOJbIINE JaHHbBIE, @ B MIEPBYIO O4Yepeab —
mou. Jlroau, koTopele OyayT paboTaTh cO BCEM BbIIIENIEpEUHCICHHBIM. B Haile BpeMs oT srojaen
TpeOyeTcst He MNpOCTO MOJyYeHHE HOBBIX KOMIIETEHLMH, HABBIKOB, YMEHMH, 3HaHWUH, HO U
MIPOAKTUBHAs TMO3UIMS B COBEPUICHCTBOBAHWU IMPOU3BOJCTBEHHBIX IpolieccoB. KiroueByro poib
3]1eCh UTPAET KYJIbTypa — MOCTOSHHBIA «BHYTPEHHHUI OTOHBY, KOTOPBIN 3aCTaBISET pa3BUBATHCS U
BBICTPOCHHAsI, a TTITABHOE MPO3payHasi, cxeMa B3auMOIeHCTBUS.

B kadecTBe 0JJHOTO U3 UHCTPYMEHTOB M3MEHEHUS KYJIbTYphI BeicTynaeT Kanban [2, 3].

Kanb6an-tpanchopmarus HeceT B cede MaKCUMAIbHYIO THOKOCTh U aJanTalldi0 K U3MEHEHUSM,
YTO IO3BOJISIET BBICTPOUTH MOHSATHBIN JUIsl BCEX IMpoliecc noixydeHus neHHoctd. Ho mpexne, yem
yrayOuTHCS B IPUMEpHI, JaBaiiTe pacCCMOTPUM, MTOYEMY UMEHHO JJaHHAasi CUCTeMa SIBJISIETCS KII0UOM
K COBEPIICHCTBOBAHMIO, a HE TIPUBBIYHBIMU BCEMH HAMH METOJI BEICHUS 3a7ad U MPOEKTOB B BHJIE
kackaaHou mozaenu (wm Waterfall [4]).

WTak, MOCKONBbKY peuyb HUIET O TEXHOJOTHSIX, PACCMOTPHM U CPaBHUM METOJABI pabOThI MOJ
npU3MOi pa3paboTKH NPOIYKTOB HMH(MOPMAIMOHHBIX TEXHONOTWH. B mpoueccax pa3paboTku 110
1990-x romoB Bce OBUIO JOCTATOYHO MPEACKA3yeMO U TOHSTHO: 4YeTKas IOCIelI0BaTeIbHOCTD
pabounx MpOIECCOB, MOMIATOBBIA IUIaH, JTOKYMEHTAllUs, TECTHUPOBAHME, peanu3alis KOHEYHOIo
MPOJYKTA. YNpaBiIeHUE MPOEKTOM ObUIO CIMIIKOM HEMOBOPOTIUBBLIM, & OTKJIOHEHHE OT YETKOTO
IUIaHa TPO3WJIO KpylleHHeM pabouero mpouecca B ueiaoM. KackaaHas Mojenbs WM MOJEb
«BOJIOTIAZIAY SIBJISICTCSI MOJICIBIO pa3pabOTKu mporpaMMmHoro odecnedenus (manee [10) ¢ yeTkoi

12



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 2 (73)

MOCJICIOBATEIbHOCTBIO JICHCTBHIA, HEMOBOPOTIMBOCTHIO B Cllydae BHEIIHUX WIM BHYTPEHHHX
M3MEHEHHUI U HEBO3MO)KHOCTBIO «IIEPETPHITHYTH» B CIECAYIOLINI 3Tall, MOKa MOJIHOCTHIO HE 3aKPBIT
npeasiaymuid. MasiMu ciioBamu, mporece pazpadotku B Waterfall BBINISIUT Kak MOTOK MPOIECCOB
OT JTama K JTally C YETKUMH TpeOOBAaHMSAMHM M YCIOBHSMH. B JaHHOW MOJAENH OTCYTCTBYET
BO3MOYKHOCTh TI€pexoJila K CIEAYIOIIEeMY JTally B CiIydae HE3aBEpPIICHHOCTH WM YaCTHYHON
3aBEPIICHHOCTH MPEIBIIYIIErO dTara.

ITocae 1990-x romos Ha cmeny metoay Waterfall mpuiiia rubkast meromonorus paspadorku I10
(Agile — agile software development, or aurn. agile — mpoBopHbiii) [5-6]. HoBblii moaxon x
METOAOJIOTUN YIPABJICHUS TNPOEKTaMU BOpPBaJCSI B HMH(MOPMAIIMOHHBIC TEXHOJOTHH U TMO3KE
nepernies B MPOM3BOACTBO, HHKEHEPHIO, pa3pabOTKy HCKYCCTBEHHOI'O MHTEIUIEKTa U T.1. [lepBriMu
ruOKUMHU MeToAaMu ObUIH: ObIcTpast pa3paborka mpuiokenuit win RAD [7] (rapid application
development) - ¢ opueHTUPOM Ha KayeCTBO MPU MUHUMAIILHOM OFOJDKETE U OTPaHHUYCHHOM CPOKE,
SCRUM [8] (rme kakmplii y4aCTHHK KOMaHIbI HECET OTBETCTBEHHOCTh 3a pe3yibTar), KanOan
(Bu3yanu3anus 3TanoB pa3paboTku Ha Jocke) u japyrue. O cucreme KanOaH MOXHO ¢
YBEPEHHOCTBIO TOBOPUTh, KaK O TMOAXOJIC K YIIPABJICHUIO MMPOSKTAMH C MO3UIMH OajaHca: KaKIbId
MMEET CBOKO POJIb M, €CJIM KTO-TO Tepe3arpyKeH WM HAao0OpOT — ocTajics 0e3 3amad, BCE ATO
BU3YaJIM3UPOBAHO U MpHBEAcHO Ha focke. CpaBHenue metonoB Kanban u WaterFall npuseneno B
tabmuie 1.

Tabnuna 1 — CpaBHEeHUE METOAOB pealu3aliy IPOEKTOB

Kanban Waterfall

Jonyckaer BHe3amHOe INOCTyIuleHWe HOBbIX | Kackagnas monenb pa3paboTKU C KECTKOMN
3a[a4 U «IEePEKII0UYEHUE» MEKAY HUMU II0CJIEI0BATENBHOCTBIO ITPOLIECCOB

B3aumoneiictBue ¢ 3aka3uukoM B IIpolecce | 3aka3uMK He IpHBIEKaeTcd K pabodemy
pa3paboTKu poueccy

MecTo A 3KCHEpUMEHTOB M HeW3BeCTHOCTH. | Kaxnplii pabouuit mpouecc — oOTHaelIbHast
no3BOJsIET  OBICTPO  ajanTupoBaTbcd W | (as3a, KoTopas JUIMTCS A0 TeX MOp, IMOKa He
IPOJODKUTh pabOTy HaJ 3ajadyeil, He Hapyllas | MPOXOAUT ATall TECTUPOBAHUS U 0J0OpEHUS

B 11€JIOM pabouuii mporiecc

KonnextuBHass OTBETCTBEHHOCTH 3a pe3yibTar OTBEeTCTBEHHOCTh 3a peE3yibTaT Ha
IIOBBIIIACT 3(1)(1)CKTI/IBHOCTL pa6OTLI PYKOBOOUTEIIC

HpOSpaqHOCTB X0da peajin3alu 3aavuu I HepaBHOMepHOC 3aJIcliCTBOBAaHUE B pa60qu
KaXXI0ro ydaCTHHKaA IIpouecca mponecce y4aCTHUKOB

PaccmoTpuM co3nanue 1mogoOHOM 9KOCHCTEMBl HA MpUMeEpe ABYX MEXIYHAPOTHBIX KOMIAHHM,
paboTaronux B pa3Hbix chepax. Tpanchopmanus npooauiack B I T-komnanuu «X», a Takxke B J1b
AO «Co6epbanky» (Kazaxcran).

[Ipu BHenpennn KanGan-meToma Mbl cramkuBaeMcs ¢ HOBBIM TepMuHOM STATIK (Systems
Thinking Approach to Introducing Kanban) miu cucteMHbIM MBIIIUIEHHEM ITPU BHeApeHun KanOan-
Metona. [Ipu 3TOM CHCTEMHBIM MBIIUIEHUEM SIBJISETCS CIIOCOO MOHHMMAaHUS MOBEIEHUS CHUCTEMBbI
KaK €IMHOI0 LIEJOro, a HE 3a CUET aHalIMu3a €€ OTHENbHBIX 4dacTeil. JlaHHOe MOHATHE SBISAETCS
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KIIIOYEBBIM M HEOOXOAMMO JJIsl ONpPENAENCHUs MOCIEeAYIOIUX IaroB npu BHeapenun KanGan B
opranusanui. [llaru MoryT ObITh HETIOCIIEOBATENbHBI, HO SIBJISIOTCS. UTEPATUBHBIMHU.

B 1ienom MoxHO BbIAEIHTH 8 1maros [9]:

—  Kpurepuii y10B1€TBOPEHHOCTH MOTPEOUTEIIS.

—  HMcToYHUKHN HEYAOBJIETBOPEHHOCTH TEKYIIIEH CUCTEMOM.

—  AmnHanu3 crpoca.

—  AHaiu3 BO3MOXHOCTEH.

—  Mopens paboyero nporuecca.

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

—  IIpoextupoBanue cuctemsl KanOan.

—  Coumanuzanusi CHCTEMHOT'O MBIIIJICHUS.

[Tocne Buenpenuss KanOGaH-meTona B JaHHBIX KOMIAHMSX OBUIM TOJYYEHBI CIEAYIOIIUE
pe3ysbTatrhl (Tabauna 2).

Tabnuia 2 — CpaBHUTENBHBIM aHAIIN3 110 BEJICHUIO MPOEKTa MPpH peanu3anuu Kanban-merona

Jdransl IT-komnanus «X» b AO «Coepbank» (Ka3zaxcran)
npoexTa JmuTensHOCTD, JHU
[Tocne BHEAPEHUS Jo Buenpenust | [locme 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 Tabnuie 2 nmpuBeseHbl OCHOBHBIE JTAIlbl, @ TAK)KE KOJIMYECTBO THEH, 3aTpadyrMBaeMoe OJHUM
COTPYJHUKOM Ha pealn3alfio0 WACHTUYHOro Mpoekra B |T-kommanuu u B OaHKe 10 W moOcCie
BHenpenusa KanOan-merona.

Ha wnauvanpHOM »Tame BHenapenus KanOan-merona  OblIM  MPOM3BENEHBI  3aMeEphbl
IIPOU3BOJUTEIILHOCTH B paMKax HCIOJB3YEMOr0 LEHTPaIM30BaHHOIO MOJAX0AAa B MOAEINPOBAHUN
(6e3 mpuMeHeHHs JONOJHMUTENBHBIX KIACCU(PHUKAIIMOHHBIX MPU3HAKOB, HMMEIOLUIMX MECTO B
3aBHCUMOCTH OT KaTe€ropui 3HAYMMOCTH) Ha KaKJOM 3Tane (pOpMHUPOBAaHUS >KU3HEHHOTO IIMKJIA
mozenu. Onupasick Ha Jy4yimmue npakTuku u anroput™ CRISP-DM [10], 6pun copmupoBaHsl
OCHOBHBIE 3Tanbl MpoekToB: [Ipenananus, Ananus, MoaenupoBanue, TectupoBanue u Bueapenue,
JUIS KaXJIOro M3 KOTOPBIX ObUIM OMpEJeNieHbl IMpO3payHble LENH U apTeakThl 3aBepLICHHS
Ka)KJI0TO U3 3TaIoB.

Paccmotpum Gomee moapoOHO dTaIb:

1. Ilpenananu3 — nmoHMMaHue OW3HEC-LeNed M MpPeIBapUTENbHBIX (PUHAHCOBBIX pPE3yIbTATOB
BHEPEHUSI MOJIENH, TIOTEHIIUAIBbHBIX HCTOYHUKOB JJAHHBIX.
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2. AHamu3 — MOATOTOBKA WTOTOBBIX BUTPHH JIAHHBIX C JETAIM3UPOBAHHBIM OIKCAHUEM U
MMOHUMAHHUEM UCTOYHUKOB JaHHBIX.

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

4. TectupoBaHue — CTaTUCTHYECKAS U YKOHOMUYECKAs! 3HAYMMOCTh MOJICIIH.

5. Bueapenue — pazBopaurBaHUe MOJEIU B TEXHOJOTHYECKON cpele, ajanTtaius TpeOyeMbIx
MHTETPAllMOHHBIX B3aUMOACHCTBUM U TPOBECHUE TOTIOIHUTEIbHBIX TECT-MEPOIPHUSITHIA.

Taxke MOYKHO OTHECTH OTIEIbHBIM 3TAllOM PETYJISPHYIO OLEHKY (DMHAHCOBBIX PE3YyJIbTAaTOB U
CTATUCTUYECKYIO TPUMEHUMOCThH MOJIEIH.

Hus  warnsgHoctd  dddekTuBHOCTH  BHenpenuss KaHOaH-meToga  mpoBeaeM — pacuer
COKOHOMIICHHBIX CpEJICTB IIPH Y4YeTe IOJHOM 3aHITOCTH OAHOro corpyanuka Data Science,
BEIyIIEro NpoeKT (Ha Bcex Jtamax mpoekrta). CornacHo Ta0nuwie 2. MPU BEACHUHU MPOEKTa
ocBoOoxkaaercsa 88 paboumnx nueil. [Ipu ycranoiennoit 40-4acoBoil paboueit Henene, B CpeIHEM
BbINagaeT 22 TpyA0oBbIX AHs B Mecsal. CpeaHss 3apruiata crnenuanucta mo Data Science, cornmacho
npoBecHHOMY HccienoBanuio [11] cocrasisier 499 543 Tr.

CornacHo pe3ynbTaraM, OTOOpaXKeHHBIM B TaONIHIle 3, SKOHOMHUS, MTOJIyU€HHAsl B paMKaxX OJHOTO
poekTa, mocie BBeaeHus: Kanban-merona B pabounii mporecc, B cpeHeM coctapiseT 1,998 muH.
TEHTeE.

Tabmuna 3 — @uHaHCOBEIH P deKT

Cpennsist 3apabOTHAS IJ1aTa CICIUAINCTA, TCHI'e 499 543
OcBoOOX/IeHNE BPEMEHH, JTHEH 88
OKOHOMUS, TCHTE 1998172

2020 rtom cranm 3HakoBbIM s TpaHchopmarmu b AO «COepbank» (Kaszaxcran) B
TEXHOJIOTHYECKYI0 KoMmaHuio — craptoBaia Al-Tpauncdopmarus [12, 13]. Uro sBisieTcs: BaxHOU
BexoM Ha mytu peanusauuu Crparerun pabotel ¢ jnaHHbIME 2020-2023, HampaBieHHOM Ha
obecriedyeHrne OECIIOBHOIO KJIMEHTCKOTO ONbITA W MCIOJIb30BAaHMS HOBEWIIMX TEXHOJIOTUH.
IMpumenenue Data Science u uckyccrBennoro unteuiekta (Artificial Intelligence, Al) mossossiror
Oonplile y3HATh O KIMEHTaX, IOHMMAaTh HYXAbl U (OPMHPOBATH IEPCOHAIU3UPOBAHHBIE
npeuiokenus. Ilpu sToM ymemsercss ocoboe BHUMaHHME BOMPOCAM MOJETHPOBAHUSA, JO0ABIISS
LIEHHOCTH, Kak jis KnueHrtoB, Tak u st BHyTpeHHero paszButus. B 2020 r. B AO «C6epOaHk»
(Kazaxcran) ycnemrHo 3amymieH ps NPEIWKTUBHBIX MOJENel, pa3paboTka KOTOPBIX OTYACTH
MpOXOo/nyIa B paMKax KoHuenmun KanOaH.

BHenpenue MeTomosioruu B MIpoOIeCC MOAETHPOBAHUS COMPSDKEHO C PAJOM  CIIOKHOCTEH,
MOCKOJIBKY CaM TpOLIECC TOCTPOEHHUS KU3HEHHOTO ILHMKIAa MOJENIeH COCTOMT M3 JIOCTaTOYHO
TPYAOEMKUX M PECypCHO3aTpaTHBIX ATanoB (corimacHo anroputMy CRISP-DM), kaxnsiit u3
KOTOPBIX MOXET OBITh JEKOMIIO3MPOBAaH U PACCMOTPEH B KadyecTBE OTAEIbHONH JOCKU
BU3YaIIN3aINH:

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

2. Hauanpnaoe m3yuenue nanabix (Data Understanding)
3. TonroroBka nanneix (Data Preparation)

4. Mopnenuposanue (Modeling)

5. Omuenka (Evaluation)
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6. Bueapenue (Deployment).

Tem He MeHee, COTIIaCHO CTaHAApTHBIM mpaBuiaMm BHeapeHus: Kanban, B /Ib AO «Coepbank»
(KazaxcTan) ObLT MOTYYEH MOJIOKHUTETBHBINA 3P (HEKT 0T paboThI yiKe Yepe3 MoJroa.

[Tpu 3anycke KanbGan-merona HabmoaeTCsl SMIATHS K «IOCKE»: COTPYAHUKH, TISIS HA JOCKY,
MMOHUMAIOT TEKYIIYIO CUTYallui0 ¢ paboTOMN, U TOBEPSIOT STOMY IpeacTaBieHH0. CTOUT OTMETHUTD,
YTO Takas BU3yallM3allls MHOTJa caMa Mo cebe gaeT oueHb 00bioil 3ddexT, mposiss 60bIIoe
KOJMYECTBO CKPBITHIX MPOOJIEM: MPOSBISET CKPBITYIO padOTy, BBIABISAS OUepeld M 3aBUCHUMOCTh
KOMaHZbl OT pabOThl CMEXHBIX MOJpa3leieHUi, pa3dupasch C 00s3aTEIbHBIMU M HE
00s13aTeNbHBIMU 3TANlaMH, @ TAKXKE UX TOCIICA0BATEIbHBIM U NAPAJUICIbHBIM BBITIOJTHEHUEM.

[TomuMoO 3TOTO, BXKHO TIOMHHTB, YTO BakHEHmell cocrapnstomerd Kanban sBnsercs KynbTypa
paboThl ¢ MeTprKaMu M nokaszarensmu [14]. A rnaBHbI noka3zaTenb d¢dekTuBHOCTH B KanOan —
3TO cpelHee BpeMs MPOXOKACHHUS 3a/1a4M 10 JTocKe. 3ajaya nmpolwia ObICTpo — KOMaHa paboTrana
IPOAYKTUBHO M CIIQKEHHO. 3ajaya 3aTsHyjach — HaJ0 JyMaTh, Ha KakOM JTale M Io4YeMmy
BO3HUKIIU 33JICPKKU U YbIO pabOTy HaJ0 ONTUMH3UPOBATH.

O4eBHIHO, TP peaTU3aUU YCIEIIHOTO MPOEKTa OCOOCHHO BAXKHBIM SIBJISIETCS BBIOOP METOIUKU
yIpaBJIeHUsS MPOEKTaMU. A BBIOOp OMpEAEeNIEHHOr0 MOJAXOAa K YIPaBICHHUIO OOYCIOBIEH PSIOM
(akTopoB, B YHCIO KOTOPBIX BXOAWUT: MEPUOJ, 32 KOTOPBIM peamu3yercs MpPOeKT, CTOMMOCTh
IIPOEKTa, €ro CIOKHOCTb MU Jp. PacCMOTpeHHbIE METOHOJOTMU HMEIOT pas3nyHble (YHKIUH,
KOTOPBIE MOTYT OBITh IPUMEHEHBI TIPU PeaTU3aluU ONPEACTICHHBIX TPEOOBAHHI TPOCKTA.

Meton Waterfall akryaneH mpu cTaOMIBHOH SKOHOMHUKE, B JaHHOM METOJAE Pean3yercs
TOTAJIbHBI KOHTPOJIb U PErMCTPUPYIOTCS BCE IMPOLECCHl HA JIOKYMEHTAJIBHOM YpPOBHE, 4YTO
MO3BOJISIET KOHTPOJIUPOBATh rpauK BBINOJIHEHUS M MPOBOAUTH Oojiee TIIyOOKUN aHamu3 paboThI
HaJ TPOEKTOM B ciy4yae JOIMOJHUTENbHOrO (QUHaHCUpOBaHMs. JOKyMEHTalus IO MPOEKTY
COXpaHsieTcs 10 TOJHOIO 3aBeplieHus paboT U KoHewyHoro Beimycka I1O0. Opnako B ciywae
HEBBIMIOJHEHHUs OJTHOTO M3 3TaloB IpU pa3paboTKe HEOOXOAMMBI JOMOIHUTENbHbIE (PUHAHCOBBIE
CpEICTBa, HAallPaBJIICHHbIE Ha BO3BPAIICHHUE K MPEABLAYIIEMY 3TaIly U €r0 KOPPEKTHUPOBKE.

KanOan meron u TpaHchopMmalusi MO3BOJISIOT MOBBICUTh TMOKOCTh peaju3allid, UCKIIOYUTH
MIOTEPU BO BPEMEHH, YNPABIATh Y3KUMU MECTaMH, a TAK)KE€ Hay4YUThCs OBICTPO MPUCIIOCA0INBATHCA
K U3MEHSIOIMUMCS TpeOOBaHUSAM PhIHKA.

Ho ocraetcst psan BonpocoB, Tak Kak K€ HAy4YUTh JIFOJEH: a) HE CONPOTUBIIATHCS U3MEHEHUSM,
KOTOpbIE JOJDKHBI TPOUCXOAUTh B KOMIIAHMM TIOCTOSHHO; 0) BBICTYHNAThb C WHHUIMATUBOMH,
IpesiaraTe UAEHU U y4aCTBOBATh B UX BHEAPEHUU?

Bo-nepBbIX, BaKHO, YTOOBI PYKOBOJUTEIN U JIMJECPHI JIUYHBIM MPUMEPOM MOKA3bIBAIM, KaKUM
JIOJDKEH OBITh COTPYAHMK COBPEMEHHOW KOMIIAaHWH, MOCTOSHHO Pa3BUBAJINCh CaAMM M CTaBUIIU
nepes JI0bMU aMOUIIMO3HbIE 33/1a4H, KOTOPbIE HEBO3MOKHO PEIIUTh TPAAUIIMOHHBIMA METOAAMH.
[Ipu 5TOM 11€TTH TOJDKHBI OBITh PEATMCTUYHBIMU, WHAYE BBl T0ObeTeCh 00paTHOTO d(PdekTa — Iroau
OyAyT 1eMOTUBHPOBaHbL. BO-BTOPHIX, HEOOXOAMMO CO3/1aTh IKOCUCTEMY, CTUMYIUPYIOLIYIO TOUCK
A OOMEH HAEIMH.

BcraBas Ha 3TOT myTh, HY)XHO OBITh TOTOBBIM K Heynauam. [lpupoma Munyctpum 4.0
IIpeaIoyiaracT MHHOBALIMOHHBIE TOAXOABI M 3KCIIEPUMEHTHI, a KOTJa MMEENIb JAEN0 C YEM-TO
HOBBIM, OIIMOKH HEU30ESKHBI.

Hy wu, moxanyii, rmaBHbIM (pakTOpoM Ha NYTH K peaid3aluu CTpaTeruu TpaHchopmanuu
SIBJIIETCS CIIOXKUBIIASICS KYJIbTypa JIIOJAEH M UX CONMPOTHBIEHHE M3MeHeHHs M. OJIHaKO MOTEeHIUal
MHHOBAIIMOHHBIX MPOEKTOB MOKHO PEAJIN30BaTh, TOJIBKO MOCPEACTBOM aJlaliTallii COTPYIHUKOB U
M3MEHEHUHU UX OTHOUIEHMS K IlepeMeHaM. TpaHcpopMallis — O4YeHb JIOJITHI U HEMTPOCTOM Ipoliecc.
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BbIBOP IHEJIEBBIX IPOI'PAMM UIA NPEAYIIPEKJIEHUSA
ABAPUMHBIX CUTYAIIUM B TOPHO-TEOJIOT'MYECKOM PAHOHE
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Ha meppumopuu 2opro-ceonocuueckozo pationa mocym @YHKYUOHUpo8ams pasHvle RPeonpusimusl,
Kascooe U3 Komopbwix OONHCHO DbIMb 3aUHMEPECOBAHO 8 0becneueHul De30NACHOCMU C8OUX COMPYOHUKOS 8
npoyecce evinonnenuss pabom. OCHOBOU 0t NPEOYNPENCOCHUST ABAPUUHBIX CUMYAyUll OOJIICHbL OblMb
yenegvle KOMNIEKCHbIE NPOSPAMMbL, Peanu3yemble KOHCOPYUYMOM npeonpusmuil pationa. Bmecme ¢ mem
OUpPEKMUBHbIE OP2aHbl MOV  NPEOCMAGIAmMb  NPUOPUMEMHbIE NPOSPAMMYL,  Pearu3ayus KOMOpbIX
Heobxoouma 6 macuimade 6ceeo pecuonda. B pamxax pabomwvl Ovinia nocmaeniena yeiv no GopmMuposanuio
aneopumma 8vlO0Pa COBOKYRHOCMU HPOSPAMM NPEOYNPENCOeHUs. asapuil 6Cemu  3auHmepeco8anHblMU
npeonpusmusimu. Humepecol 0moenbHvIX NPeOnpusimull  GblpANCArmMcs 6 YGeIUYeHUU KOIUYeCmed
npoSPAMM, 8 KOMOPble OHU GIONCUTU CPEOCMBd, U 8 UX NOJIHOM (QuHancosom obecneuenuu. Ilpu smom
VUUMBIBAIOCh YMO, CYMMA CPeOCme, 6bloeNseMas HA NpocpamMmbl NPeOynpescOeHUs. Hpe3eblualiHbIX
cumyayutl, Ha Kaxcoom npeonpusmuu  ocpanuyena. Paspabomanvr  eapuanmel  opmuposarus
COBOKYNHOCU NPOSPAMM OISl NPEONPUAMULL KOHCOPYUYMA, POPMUPYIOWE20Cs HA MeppUmopuu 20pHO-
2€0102UHeCK020 PAloOHA.

Knrwuesvie cnosa: asapuiinas cumyayus, 6€30nacHOCMb, NPeOYNPEliCOeHUe Upe38blualiiblx CUmMyayull,
npoSPAMMA  (PUHAHCUPOBAHUS, 20PHO-2COJ0SUYECKULL  PALIOH, KOHCOPYUYM NPeOnpusimuil, pecypcHoe
obecneuenue.

Tay-ken 2e0n102UANBIK AYOAHBIHBIY AYMARLIHOA 3P MYPIi KICINOPLIHOAD HCYMbIC icmell anaovl, 01apobiy
APKALCHICHL AHCYMBICMAPObL OPLIHOAY NPOYECiHOe 63 KblsMemKepaepiHiy Kayincizoiein KamMmamacols emyeae
Myodeni 6onyel muic. ABapuanvlK 2cag0auiapovly  AloblH ANy  YWIH Ay0aH KICIHOPLIHOAPbIHbIH
KOHCOPYUYMbL ICKe ACbIPAmbIH HbICAHANbLL Keulenoi bazoapramanap weziz boayza muic. Convimen oOipee,
Jlupexmuemi opeandap OyKin aimax ayKbLMbIHOA JiCy3e2e AcbIpblIybl Kadicem 06acvim 0a20apiamanapobl
yevina  anaovl. JKymvic wenbepinde Oapivik My00eni KacinopulHOapobll asapusilapoblly ai0biH ALy
06a20apramanapoiibly JACUBIHMBIZbIH MAHOAY ANOPUMMIH KATLINMACMbIPY OOUbIHWA MAKCAm KOUBLIOLL.
HKexe xacinopvinoapoviy myodenepi onap canean 6a20apramanap CaHviHblY KOOeiHeH dicoHe onapobl
MONbIK  KAPHCLLIBIK  KAMMAMACLI3 emyoeH Kopinedi. byn pemme, apbip Kacinopvinoa memenuie
AHca20aunapoviy andvin any 0a20apIAMANapbIHA OONIHEMIH Kapa)cam comacsl WeKmeyli exeHi ecKepinoi.
Tay-ceonocuanvlk ay0an aymazelHOd KAaiblNMAacamvliH KOHCOPYUYM KICINOPLIHOApbL YuliH Oagoapiramanap
JHCUBIHMBIZbIH KATILINMACMbIPY HYCKANAPblL 23IPAEHOI.

Tyitinoi  ce3dep: asapusanvlx dicagoai, Kayincizoik, memeHue Hca20ainapovly —aiovlH — auny,
Kapotculianovlpy 6azoapramacsl, Tay-ken 2eono2uanblk ayoambvl, KICINOPbIHOAP KOHCOPYUYMbL, PeCyPCHbIK
KamMmamacwl 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.

bazoit s BeIOOpa cTpaTernyeckux PEUICHWH MO MPEXyNpexICHUI0 aBapUHHBIX CHUTYyalluil B
MacuTabe ropHO-T€0JIOTHYECKOr0 paioHa SBISIOTCA pa3paloTKa M peaau3alys CHUCTEM LEeJEBbIX
KOMIUIEKCHBIX IIPOIpaMM, HalpaBJIEHHBIX HA CHU)KCHHE BO3MOXKHBIX HETaTUBHBIX IOCIECICTBUN U
norepp oT HUX [l]. TunmyHasg 18 CErofHsIIHENH CHUTYyallUH OIPAaHUYEHHOCTb PECYPCHOTO
obecriedeHrss U (PMHAHCOBBIX CPEACTB Ul peaju3alMy MporpamMm O€30MacHOCTH, Kak MpPaBHIIO,
BBI3bIBAET IPOTUBOPEUHS B IPOLIECCE UX YTBEPKICHUS.

Heo6xomuMo mosTOMy pa3zpaboTaTh MOJEIM W METOJBI TPYNIIOBOTO BbIOOpa MporpamMm
obecriedeHrs OE30MACHOCTH M MPEIYNPEkKJACHUS UYPE3BBIYAMHBIX CUTYallMid B KPYITHOM TOPHO-
reoJIOTHYECKOM paiioHe. PemieHne yka3zaHHOM 3aJaud MOYKHO pealin30oBaTh, €ClH C(HPOpMUPOBaH
KOHCOPLUUYM MpPEANPUATUH, UMEIOIIMX YaCTHUYHO COIVIACOBAHHBIE HYKOHOMUYECKHUE HHTEPECHI B
paMKax eIMHOTO PHIHOYHOT'O COOOIECTBA.

Lenbto paboThl SABISETCA OINpENEIeHUE aIrOpPUTMOB (HOPMHUPOBAHMS IUIAHOB (IIPOTpaMm)
IIPENYNPEXKICHNS aBapUIHBIX CUTyalluid B TOPHO-TEOJIOTHYECKOM PaliOHE C Y4ETOM MHTEPECOB BCEX
HaXOJAIIUXCS B HEM NPEATPUATHH.

Ilycts WMeeTcs MHOXecTBO mnporpamm P ={p;,i=1.1}, HanpaBIeHHEIX Ha obecreucHHe

0€30MacHOCTH M MpPEIyNpexIeHUue aBapuiHBIX CUTyalMil mo BceMmy paiioHy. [Ipu 3TOM cumTaTth,
41O 001Iast mporpaMMa MpeCTaBIseT COBOKYITHOCTh IPOrpaMM HPEANPHUITUN, HHTEPECH! KaXKA0Iro

U3 HUX pasnuubbl. MHTepecsl npennpustuii 7 ={z;, j =1,J} peanusyrorcs uyepe3 pUHAHCUPOBAHUE
TOM wnu WHOW mporpamMmbl. OO03HAYMM 3aTpaThl Ha pealM3alfio KKIOW M3 MpeaaraeMbixX

nporpamm kak Sj,1 =1,.1 . B npenenax nomyctumbix o6beMoB (uHaHcHpoBaHus bj mpeanpusTHe

BKJIA/IBIBACT ONPENEICHHYIO CYMMY CPEJCTB Cjj Ha peallu3alii0 HHTEPECYIOLIEH ero i-il MporpaMmsl
[2].

JlonmycTuM Takke, YTO €CTh ONpEIeNIEHHOE OrpaHWYEHHEe Ha peau3alliio BCeX Mporpamw,
KOTOpPO€ YCTaHaBIMBAETCS KOHCOPIMYMOM npeanpusatuii. O003HauuM ero kak R.

3asaya 3aKJI04aeTcs B TOM, YTOOBI c(hOPMHUPOBATh TaKYyI0 COBOKYITHOCTh MPOTrpamMm, KOTopast Obl
MaKCHMaJbHO YYUTBIBAJIa UHTEPECHI BCEX CTOPOH.

st popMann30BaHHOM MOCTAHOBKH 33J]a4i BBE/IEM MIEPEMEHHYIO:

1 — ecau i — s npoepammasxooum 6 Habop O PACCMOMPEUs ULU 0OCYHCOCHUs
X; =
1
0 — ecru uem.

20



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2021, Ne 2 (73)

OnuiieM HHTEPECHI IPEANPUATU:

J
1 - ecau Sixi —Zcij Xi SO,

Ilyctes  y; = =

J
0 — ecnu siX —Zcijxi > 0.
j=L

T.e. ;=1 03Hauaer, 4To I-1 NporpamMma odecrieueHa CpeICTBAMHU, BBIICISIEMBbIMH MTPEANPUITUIMHA U

yi~0, KorJa cpeaCTB sl pean3anuy I-if mporpaMMbl He XBaTaeT. MakCUMU3aIus CYMMBI V;
ABIISICTCS KPUTEPHEM MOBBIIIEHUS! 0€30IaCHOCTH:

I
fy=>"y; —>max
i1

Jledunut cpencTB mo oToOpaHHBIM IpOrpaMMam, omnpeaessercs A y= 0 kak

3
a; = (1-Y;)(s% — D Cij%)
=1

CYMMapHBIﬁ )Ie(bI/II_II/IT 110 0T06paHHLIM JJIA BKIIIOYCHUSA B IUIAH IIporpaMmam, COCTaBJIACT

Kputepuu (1) u (2) cornacoBasbl 1 MOKa3bIBAIOT HHTEPECH KOHCOPIIUYMAa B CMBICIIE
MaKCUMHU3AIMU 00ECIICUCHHOCTH CPEICTBAMU U MUHHUMHU3AIUH AeHInTa PUHAHCHPOBAHUS
nporpamm [1]:

! !
max> y; u min>_a;x; .
i=1 i=1

1)

)

OHpeI[eJ'II/IM MaTpuny, NOKa3bIBAOIYI0 Y4aCTHC OTACIIBHBIX Hpe,Z[HpI/ISITI/Iﬁ B (I)I/IHaHCI/IpOBaHI/II/I

MPOrpaMM:
AZHainvi =1,_I, j =1,_J , TIIe
1 — ecrau c;; >0
a.: =
b 0 — ecau c;; =0.
Torna dyHkus

|
$() =D a;X
i1
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BBIp)XaeT KOJUYECTBO (pruHAHCHpyeMBIX MM mporpamm. [Ipenmpusrue, BkiaibiBas (UHAHCOBBIC

|
CpEeICTBA, CTPEMHUTCS Y9aCTBOBAThH B OOJIBIIIEM KOJIMUYECTBE MPOTPAMM U 00ECIICUHTh maxZaij X; .
i=1
Kak Bumno w3 cpaHenust (2) u (3), mesneBble (PYHKIIMH COTJIacOBaHBI, T. €. WHTEPECHI
KOHCOPIIMYMa COTJIaCOBaHbI C HWHTEPECAMHU KaXKIOTO MPEANPHATHSA. YCHICHHE KOHCOpLIUyMa
COCTOUT B 00€CIICUCHUH

] |
max D> max) ayx; 4)
[

JleficTBUTEILHO, MaKCUMU3AIMs (4) BBITOJHA M IS KAXJAOTO MPEANPUATHS B OTACIBLHOCTH, U
JUTsI KOHCOpIIMYMa B I1ejioM. Torma 3aja4a onpeaesieH|s: COBOKYITHOCTH IPOrpaMM GOopMyIupyeTcs
CIIeyIOIUM 00pa3oMm:

|
minZaixi ©)
i1

¢ yuemom ozpanuyenuil no (PUHAHCUPOBAHUIO KAKIOTO MPEAIPUATHS

|
ZciniSbj,jzl,J (6)
i=1

KpOMe TOro OrpaHHM4C€HHUsd KOHCOpIHMYMa Ha HCHTpAJIMU3ALUIO CPCACTB IJId pCain3alliid BCCX
nporpamm, BbIACTIACMBIX IJIs 06CY)K}16HI/I$I BBITTIAAAT CICAYIOIIUM O6p330M

J |

2. si% <R .(7)

j=1i=1

[Tpu nmocranoBke 3anaun (5)-(7) npeamnonaraioch, YTO BCEe MPOrpaMMBbl 00J1a/1al0T OJMHAKOBBIM
MPUOPUTETOM, HYTO XapaKTEPHO ISl Ciayyasi, KOrJa OXKUIAIOTCS M JIMKBUJIUPYIOTCS KpPYITHBIE
aBapuu. Takxe JOKHBI ObITh YUTEHBI BO3MOKHOCTH M HHTEPECHI TUPEKTUBHBIX OPTaHOB (PETHOHA,
o01acTu), KOTOpble MOXKHO YYeCTh TakKe Kak mpeactaButens [ly, HaJaeleHHbIE OIMHAKOBBIMU
IIPaBaMu C NPEANPUATUAMH 1], | =1J.

Bmecte ¢ TeM naMpeKTHBHBIE OpTraHbl MOTYT MPEACTABIATh MNPUOPUTETHBIE MPOTPAMMBI,
peanu3anusi KOTOPBIX HEOOXOuMa B MacITade BCEro pernoHa. Tora KOHCOPIHUYM MPEANPUSTHH,
BKJIQ/IbIBasi CBOM (PMHAHCOBBIE cpenacTBa By, MOXET ynydIIUTh TOJYYCHHOE PEIICHHE ITyTeM
MPEIOCTABIICHUSI CPEACTB MPHOPUTETHBIM MpOrpaMMaM ¢ TOCIEAYIOUIMM OTOOpOM UX JUIf
yTBEpPXkKJICHUS HAa yPOBHE rOpojia, 001acTh, CTpaHsI [S].

3aMeTuM, 9YTO KOHCOPIIUYM MPEANPHUATHI 3aNHTEPECOBAH B TOM, UTOOBI HTOTOBAasi COBOKYITHOCTh
MpOrpaMM OXBaThiBaJla MAaKCHMAJIbHO BO3MOXXHOE KOJHMYECTBO OOBEKTOB, MOATBEPIKICHHBIX
aBapuiiHbIM cutyanusMm. C JIpyroil CTOPOHBI, TaKXKe CIEAYyeT OTMETHUTh 3aMHTEPECOBAHHOCTH B
MUHUMH3aUA (DYHKIIUU JAePUIIMTAa CPEACTB, TaK KaK B YCIOBUAX WX OTPAaHUYCHHOCTH CyMMa
JOTAIMKU TPEINPHUATUHN JTODKHA ObITh MUHUMAIBHOW i ((PEKTUBHOTO TMOKPHITHS Ae(uIuTa.
WNHTepecsl OTACNBHBIX MPEANPHUATANA BBIPAKAIOTCS B YBEIWYEHWUW KOJUYECTBA TMPOTPAMM, B
KOTOpBIC OHH BJIOKHIIU CPEACTBA, U B UX IMOJHOM (PMHAHCOBOM OOECIICUCHUH.
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OOmyro 3amady, KOTOpas YYHUTHIBA€T HMHTEPECHl OCHOBHBIX  YYaCTHUKOB, MOKHO
chopMyIUPOBATh, UCTIONB3YS HECKOIBKO KPUTEPHUER:

D % — max, (8)
i=1
iaixi — min, 9)
i=1
le y; — max, (10)

i=1

npu orpannueHusx uaa (6)—(7).

PaccmotpuM 3a1auy B yCIIOBUSIX, KOT/Ia pa3Mephl BKJIAJbIBAEMbIX CPEACTB MOT'YT BapbHUPOBATHCS
C Te€M, YTOOBbI IPUITH K KOHCEHCYCY, T. €. K B3aUMOIIPHEMIIEMOMY PELICHHUIO.

[IpennonoxuM, dYTO MpH TeX KE HUCXOAHBIX JAHHBIX MPEIIPUATHS ULl  YJIydIIEHUsS
(GuHaHCUPOBAaHUS MPOrpaMM MOTYT MEHSTh BEIMYMHY BIIOKEHHBIX CpPEACTB B IpeJenax
BBIJICJIEHHBIX CPEJICTB I10 MHTEPECYIOIUM UX IIPOrpaMMaM.

Heo0xoauMo Tak pacrpenenuTh CpeAcTBa MO MporpaMmMaM U OOBEAWHUTH TOCIEAHUE B HAOOp
(KOMIUTEKT), YTOOBI oOOecreynTh (UHAHCHPOBAaHHMEM KaK MOXXHO OOJbIIE  IPOTPaMM,
MHTEPECYIOIINX Kaxa0e npeanpusrue [6].

PaccmarpuBaeM ciieyroniye NepeMeHHBIE:

v = {1— ecnu I — 51 npo2pamma 6xooum 6 Habop 01 paccCMOmMpeHUs.
;=
0 - ecnu nem.

Xij — CyMMa (pMHAHCHPOBAHUS j-TO MPEANPHATHS, BBIICJICHHAS! HA PEAIM3alHMIO i-if IPOrpaMMBl.
Kaxxnoe nmpenmnpusitie 3aMHTEpECOBAHO B YBEJIMYEHUM CBOEH BBITOJIbI, 11€JI€BOM (PyHKLIMU BHUIA

|

Zaii Yi, IpH 3TOM TMpEANpUSTHE HE BO3pakaeT MPOTHB CYMMAapHOTO BBIMIpBIIIA AJII BCEX
i=1
OCTaJIbHBIX. 3a/1a4ya (OpMYIUPYETCS CIAEAYIOIIUM 00pa3oM:

J |
max ) max)_a;V; (11)
e
J:]_ =1

[IPU OrPaHUYEHUAX KOHCOPIIMYMa Ha 001Iue O010/1KeTHbIE CPEeICTBA NPEAIPUITUN

|
zaijzijxij Sbj,|= ,I (12)
i=1

IleneBass ¢ynkuuss (11) HameneHa Ha oOecredeHME MaKCUMAJIBHOM BBITOJBI  Ka)JIOTO
OpeanpusaTHs U Bcex BMecTe. [Ipu 3TOM cTpaTerusi KaKaoro NpeanpusTis o (puHAHCHUPOBAHUIO
MpPOrpaMM JIOJKHA OBITh «I03MPOBAaHHOW», T. €. OHO (PMHAHCUPYET MPOTPaMMBbI, B KOTOPBIX
3aMHTEPECOBAaHO, BKJIAJbIBasi UMeroluecs cpeacTa nmo vactam [7]. IlycTe kaxaoe mpeanpusitie
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CTpEMHTCSI 00ECTIEUUTh PeCypcaMy MHTEPECYIOIINUE ero MporpamMmsl (6e3 MPUOPUTETOB) B PABHBIX
JOJISIX COTJIACHO BBIPAKECHUIO

i (13)
aj |

Zj = Z

rrie CKOOKM O3HAa4aloT OKPYIJICHHE IIOJIyY€HHOW BEJIMYMHBI 0 LEJIOTO YHCIa B CTOPOHY
YBEJIMUYEHUS.
[Tpu 3TOM 1OIKHO OBITH YZOBIETBOPEHO CIEIYIOIIEE YCIOBHE:

Dz > (14)
i

[Tocne ycraHoBiieHMs 3HA4YEHUIl Zjj Iporpamma pj BKIIOYaeTcs B Habop (T. e. X1= 1), u aus
KaXXJIOTO MIPEANPUSITHS TIEPECUUTHIBAIOTCS 3HAUCHUS:

i

*T . W

AY =) a; -1 bj =b
i=1

rae A] W bj - TeKyllue 3HaYEHHs B IIPoIecce paboThI aTOpPHTMA.

3areM BBIOMpAETCs CIeAyromas MporpaMMa M BCE BBINICYKa3aHHBIC ONEPALUU ITOBTOPSIOTCA.
VcoBueM oKOHYaHHs paboThl ainropurma Oyner D=0 s Vj =1,J.
st pemenus 3anauu (11), (12) nmpeanaraercst CiIeayoOMUnd aaropuTM.

1. BBecTH HCXOOHBIE JaHHBIE MATPUIBL A= b |, i :1,_I, ] :1,_J, b.. Ilepexon k 2.
p ij i p

2. YTIOpsIIOYNTh MHOXECTBO HporpaMMm P B MaTpuile 4 B TOpsIKe yObIBaHHS 3HaueHUH ;.
[Tepexon x 3.

*
3. YIopsA104nTh MHOKECTBO TIpeanpusTuii I1 B MaTpuiie A B nopsiake yobiBaHus 3HaueHuil A i

[Tepexon k 4.

4. BeiOpath i-r0 mporpaMmy M3 YHOPSAAOYEHHOTO MHOXECTBa P. BBMMCINTH 3HAUCHUSAZ{IIO
dopmyste (13) s i-i mporpaMMbl YIIOPSI0YCHHOTO MHOKECTBA P.

5. OnpenenuTh 3HA4YeHWs Zjj JUIl PaccCMaTPUBAEMOM i-1f TPOrpamMMbl. PaccumTaTh TeKymue

3HaueHus A H b] . [IpoBeputs ycnosue =0, j=1J.

Ecnn ycnoBue yaoBiIeTBOpeHo, TO epexo K 6.

B npotuBHOM citydae — nepexon K 4.

6. YBenuuuTh 3HA4YEHUS Zjj B COOTBETCTBUM cO 3HaueHHsAMHU (14) u Ha3HAuUUTH UX I
paccMaTpuBaeMOM IIPOrpaMMBl.

Takum oOpa3om, paccMOTpeHa 3ajadya OIpPEJeNIEHUS COBOKYMHOCTH IIPOTpaMM IO
MPEAYNPEXKICHUI ABAPUUHBIX CHTyalluid B TOPHO-T€OJOTMYECKOM paillOHEe, Ha TEPPUTOPUHU
KOTOPBIX OCYIIECTBIISIIOT CBOKO JIE€ATEIBHOCTh HECKOIBKO MPEATPHUSITHI.
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Iloxazano, umo OypHoe pasgumue meaeKkOMMYHUKAYUOHHOU UHOYyCmpuy oeiaem Ooiee yem aKmyanibHblM
Me3UC 0 KOHBEP2eHYUU eCMeCmEEeHHOHAYYHO20 U SYMAHUMAPHO20 3HAHUA. DMO CEA3AHO, 6 MOM Yucie, C
mem, YmMoO UHMMENIeKMm U CO3HAHUE YeN08eKa UMeIom OYaabHyl0 HPUpooy, 6 HUX O0OHOBPEMEHHO
npucymcmeyem u UHOUBUOYANbHOe, U KOJIeKMUSHOe HAYaNo0, npudyem nocieonee OmEemCmeeHHO, 6
yacmHocmu, 3a opmuposanue KoJINeKmusHo2o beccosnamenvhozo. Konsepmayusa coyuyma 6 uenogexo-
MAWUHHYIO CUCMEMY YCUTUBAEM KONNEKMUBHYIO COCMAGNAIOWYI0 UHMENIeKMA U COZHAHUA. Dmo, 6 mom
yucie, NoO360J5em CMAUMb 60NpPoc O 0Oonee 2nYOOKOU MameMamuzayuu mex pazoenos NCUxoioul,
KOmopbvle, max uiu uHave ceésa3amvl ¢ npedcmagnenusmu FOnea o xonnexmuenom Oecco3namenvHom, a
makoce 0 CO30aHUU MEXHUUECKUX/UHPOPMAYUOHHBIX UHCMPYMEHMO8 B030€lCmEUs. HA KOJIEeKMUEHOe
beccosnamenvroe u coyuokynbmypHuiil k00. OCHOBOU 015l SMO20 ABNIAEMC A UCMOIKO8AHUE HOOCHepbl KaK
27100a1bHOU KOMMYHUKAUUOHHOU Cpedbl — 2100AIbHOU HEUPOHHOU Cemu, 8 KOMOPOU, 8 MOM YUCie, UMEIONCSL
HAONIUYHOCMHble YPOSHU hepepabomku ungopmayuu. Qbcysxcoaemcs eunomesa o0 pPaAYyUOHATLHOM
UCMONIKOBAHUY  IKCMPACEHCOPUKU KAK CNOHMAHHO NOAGNAIOWEUCS BOSMONICHOCMU  UHPOPMAYUOHHO2O
83auUMO0elicmeus UHOUBUOA C HAOIUYHOCHHBIMU YPOSHAMU nepepabomku ungopmayuu. Iloxkasano, umo
oanvHeliwue UCCIe008anus 6 obaacmu UHOOKOMMYHUKAYUOHHBIX MEXHON02ULl 00A3aMeNbHO  OONHCHbI
NPOBOOUTHCS C YUEmOM dIMUYECKUX/SYMAHUTHAPHBIX ACNEKINO8.

Kniouesvie cnoea: mnoocgepa, Heuponnas cemv, Mamemamusayus. NCUXONO2UU, KOJIEKMUBHOE
beccoznamenvroe, UHMYUYUsL, IKCMPACEHCOPUKA, HEUPOHHAS Cemb.

Maxanaoa Kepceminzenoell, MeneKOMMYHUKAYUSL UHOYCMPUSICLIHLIH KapKbiHObl damywl
ACAPAMBLILICINAHY MEH SYMAHUMAPIBIK 0iNiMOEpOiy KOHBEpeeHYUACsl me3ucin esexmi emedi. byn, aman
aumKanoa, AOaMHbIY AKbLI-0lbl MEH CAHACLIHBbIE OYai0bl Cunamya ue O0aybiHa OaliaHvlcmvl, 0aap Oip
Me32inde UHOUBUOYALOBLILIKMbL 0a, YHCHIMOBIK NPUHYURMI Oe KAMMUObL, dll COHbICHL, acipece, YIHCIMObIK
Oelicananblkmvly KaiblNmMAacyblHa scayanmoel. Ko2amubly adam-mawiuna JHcytiecine anuHamybl UHMeELIeKm
NeH CAHAMbIY YHCOIMObIK KOMNoHneHmin dcaxcapmaovl. Convimen xamap FOuemiy YicoiMOblK Oelicananvly
mypansl OuNapbiMer OauIaubICMbl NCUXON0SUSHBIY MEPEH MAMEeMAMUKAIaHybl Mypaibl MaCeleH] weulyee
MYMKIHOIK bepeoi, dicane 0e MeXHUKAILIK / aKnapammslk Kypaioapovl KYpPyad Heaeoaill HeacaiblHadvl, 0 63
Ke3e2iHOe YIuCbIMObIK, DEUCAHANBIK JCIHE dNEYMEeMMIK — MIOEHU KOOKA acep emy MYMKIHOI2IH mYovlpaobsl.
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Alimvinean mysculpbiMOamManap Hezizi Hooc@epanvl anamovly KOMMYHUKAYUSL OPMACHl - UHMEPAKMUBMI
aknapammsl oy0eyOiy backa Oeneeliiepi 6ap eanamobvlk HEUPOHObIK dceli peminde MYCIHOIpY 60bIn
maobviiaovl. COHbIMEeH Kamap Makaiaoa aknapammol éHOeyOiH MPAHCNePCOHANObl OeHeelNePiMEeH JiceKe
MYA2AHBIY AKNAPAMMBLIE 63apa apeKemmecyiniy o30icinen naiioa 6oiameli MyMKiHOI2i peminde ce3imHeH
mulc  Kabbl0ayobl YmMeiMObl MYCIHOIpY mypaivl eunome3a mankbiianaosl. Ocvlean opau Oepineen
AHCYMBICMA UHDOKOMMYHUKAYUSATBIK MEXHOA0UALAD CANACHIHOA&bl 00aH 2pi 3epmmeyiep IMuKaivlx /
2YMAHUMAPAbIK AdcheKminepoi eckepe OMulpbin HCYp2izinyi muic ekeHOiei KopceminzeH.

Tyiiindi ce3dep: Hoocghepa, HeUPOHOLIK Jiceli, NCUXONOSUSHBIY MAMEMAMUZAYUACHL, YHCHIMObBIK
Oeticananvlx, UHMYUYUsL, IKCMPACEHCOPUKAL.

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 0Onrazodaps 108Kocmu pyK,

Hben moocem coenams 8060e bvicmpee ¢ NOMOUBIO

UKCO8, USPEKO8 U OPeCCUPOBAHHBIX INEKMPOHOS. »
Patimono Jorcoyuc. « Yposenv wiymar

B ucropun Hayku MOCIEIHUX CTOJETUH HAOJIOJAETCsl BIIOJHE OIpeNeieHHAsl TEeHICHIIUS:
METOJIbl ¥ MJIeU, IEPBOHAYAIILHO PAa3BUTHIE B €CTECTBEHHOHAYYHBIX (PYHaMEHTAJIBHBIX 00JaCTIX —
B (py3MKe M XMMHM — MOCTENEHHO NPOHMKAIOT B JIpyrHe HayKH, Jenas ux (QyHaaMeHT Bce Oonee
HajexHbIM. Hanbonee sipkuM MpUMEpOM B 3TOM OTHOLIEHHWHU CIYXHT OMO(HU3UKa, BOOpaBIlas B
ce0s TaKkKe M MHOTHE JIOCTHKEHUS HayKH O mojumMepax [1].

OTOT mporecc HUKOrjga He mpotekan raaako. Tak, B cepenune XIX Beka B 3amagHoi EBpomne
Oosiee 4eM OCTpO CTOsIa MpoOJieMa UCTOIIEHHUS TMOYB M CBSI3aHHAs C ATUM IOCTOSIHHAs yrposa
romoma. K 1930-teim romam oHa Obla pemieHa xumuen ynoOpenuid [2]. B wactHocTH, 0mHO U3
OCHOBHBIX yIOOpEeHHIl — cenuTpa - MPOU3BOJIUTCS C HCIOIb30BAaHHMEM aMMHaKa, IMOJIy4aeMOro
Meroaom [abepa — boma (MupoBoe MpoOM3BOJACTBO cocTaBisieT okojo 100 MiH. TOHH B TOx).
JlaHHBIN METOJ SBJSETCS MOJEpHU3AINEH N300peTeHns KpymHEenIero Hemenkoro xumruka dpuria
["aGepa, MO3BOJIAIONIETO CBS3BIBATH aTMOC(EpHBI a30T B aMMHMakK, M yJgocTtoeHHoro B 1918 .
HoGenesckoii mpemuu.

OTH JOCTH)KEHUS BO3ZHUKIM Jajeko He Ha mycToM Mecte. IIpoOnema wucTomeHHs HOYB
IIOCJIEZI0BATENBHO paccMaTpuBajach euie B KHure «OpraHuyeckas XuUMHUS B IPUMEHEHHH K
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semnenenuio u ¢uznonorun» (1840 r.), mpuHaanexameld nepy BEIUKOTO HEMEIKOTO XHMHKa
KOcryca Jlubuxa. B Heii Obuta mpeAmnpuHATa MONBITKA JOKa3aTh HEOOXOIUMOCTH BO3BpAICHUS
MUHEpAIBbHBIX BEIIECTB B 3eMitto: «lIpuaér Bpems, Korga KakJoe moje, cooOpa3Ho ¢ pacTEeHHEM,
KoTopoe Ha HEM OyayT pa3BOAHUTH, OYyIeT YHAOOPSTHCS CBOWCTBEHHBIM  YAOOpCHUEM,
MIPUTOTOBJICHHBIM Ha XUMHUYECKHUX 3aBOJIAX).

boranuku — npuyeM OTHIOAb HE PAJOBBIE yueHble — OTO3BaUCh O counmHeHuu 0. JIuOuxa,
MATKO ToBoOps, HeomoOputenbHo. Kax Beipaszuncs mnpodeccop OoTaHuku THOOHMHIEHCKOTO
yHHUBepcuTera Xyro Moiib, «3T0 caMas OecCcThIIHAst KHUTa U3 BCEX, KOTOpPbIe KOrAa-Iu00 Momaianu
MHE B pyKn» [2].

CrienanicTbl BO MHOTHX IPYTUX HayKaX CTOJIb jK€ HETaTUBHO OIIEHWBAIOT MOMBITKU (DU3UKOB U
XMMUKOB TIOCSATHYTh HA HMX «yroJbsS» W CETOMHS, YKPEIUIssl MEXIUCIHUIUTHHApHBIE Oapbephl,
KOTOPBIE U TaK BO3HUKAIOT IO O0BEKTHBHBIM MTPUYHHAM.

Ho, HeoOxoauMocTh co3aHusl IeJI0CTHOM KapTHHBI MUPA Y MBICISAIIUX JIOJACH CETOIHS yXKE He
BbI3bIBAET COMHEHUMN. Te3uc 0 KOHBEPreHUMH ECTECTBEHHOHAYYHOI'O M T'YMAHUTApHOTO 3HAHUS
nproOpeTaeT Bce OObIlee YHCI0 CTOPOHHUKOB. bolee Toro, aurta MexXIyHapOIHOTO IKCIEPTHOTO
coobiecTBa, B yactHocTH, PumMckoro Kiyba BbIABHHY/MA Te€3HC O HEOOXOJMMOCTH CTAHOBIICHUS
Hogoro IIpocsemienus [3]. DTOT Te3uc, B TOM 4HCIIE, IOAPA3yMEBAET U CUHTE3 HAYYHOTO 3HAHMS B
eauHoe 1enoe. bonee yem 3HauMTenabHAs POJIb 371€Ch, PA3yMEETCSl, MPUHAIICKUT IMPAKTUUECKON
¢dunocodpun [4], KoTopas v MO3BOJISIET BEIONPATH «HAPABJICHUE TIABHOTO YAapay.

Ecte Bce ocHOBaHWS TMonaratb, 4YTO Ha OCTPHE aTakW, MpeIHa3HAYCHHOH 00ecnednTh
CUCTEMHYIO PEAJIM3alINI0 T€3UCA O KOHBEPIeHIIMN €CTECTBEHHOHAYYHOI'O U TYMaHUTapHOTO 3HaHUS,
JOJKHA HAXOJUTCS TICUXOJOTHs, KaK Obl 3TOMY HE MPOTUBUIUCH PEBHUTEIH «UHUCTOTHI PSIIOBY
KOHKPETHBIX HayK.

B nepByio ouepenp, 3TO CBA3aHO € HEOOXOJMMOCTBIO HAyYHO-METOAMYECKOrO OOecredeHus
IPOTHBOJCHCTBUIO COBpeMEHHBbIM (opmam wuHpopManmoHHoi BoHHBI [5]. He mnocnegaumu
(dakTopaMu 3/1eCh SBJISIOTCS M HEOOXOJMMOCTh MAacCOBOW KOPPEKIMH ICUXO3MOLHMOHAIBHOIO
COCTOSIHMSI HaceJeHus, 00yCIOBIeHHas: HETaTUBHBIM BO3JIEHCTBUEM MaHAEMUU KOBUI-19, a Takxke
MOTPEOHOCTh COBEPIICHCTBOBAHUS METOJUK JUCTAHIIMOHHOTO OOy4eHus U T.1.

Pemaromumii aprymeHT, oqHaKo, COCTOUT B TOM, YTO OOILIECTBO CTPEMUTEIHLHO KOHBEPTUPYETCS B
YeJIOBEKO-MAIIMHHYI0 cucteMy [6, 7], a cymecTBYOLIM TpeHa Ha Bce Oojiee aKTUBHOE
UCIIOJIb30BAHUE CHCTEM MCKYCCTBEHHOTO MHTEUIEKTa TOJBKO YCWIHT JIaHHYH TEHIEHIUIO.
@deHOMEH COIMATIbHBIX OHJIAH ceTei 37ech sBiseTcsl Oosiee yeM HarIsIHbIM npuMepoM. OHU
00s1a7jal0T COOCTBEHHBIM HETPUBUAIBHBIM MOBEAECHUEM, BIUIOTH JI0 TOTO, YTO OTAEIbHBIE aBTOPHI
YK€ CTaBsIT BONPOC O MOSBJIEHUU B HUX «CHOHTAHHOTO MHTe/UIekTay [8]. COOTBETCTBEHHO, BOIIPOC
0 TOM, YTO €CTbh «IICUXOJIOTHS Iosib3oBarens (ericOykay ne-hakto octaercst OTKpbITHIM [9]. Takoit
M10JIb30BATEIb OJHOBPEMEHHO SIBJISIETCS AJIEMEHTOM CJIOXHOW CaMOOpraHU3YIOIIEeWCs CHUCTEMBI, U
JUYHOCTBIO B OOBIIEHHOM 3HaU€HUU 3TOTO CJIOBA.

CnenoBaTenbHO, CHHTE3 LEJNOr0 psjia TEXHUYECKUX UCLHMIIMH, Ha OCHOBE KOTOPBIX
pa3BUBaJIaCh TEJIEKOMMYHMKAI[MOHHAs MHAYCTpPUS, M T'yMaHUTapHbIX HAyK, B IEPBYIO OYEpE.b,
MICUXOJIOTUM, CTAHOBHUTCS OCTPO HEOOXOIUMBIM, OCOOEHHO, €ClIM TPUHATH BO BHUMAaHUE
apryMeHThl, npexacraBieHHble B [10]. Bektop nanpHelmero pasBuUTHS LHMBWIM3ALUU B
3HAYUTENbHOM cTemeHn OynaeT ompeaensaTcs TeM, [0 KakoMy IIyTH TOWIeT pa3BUTHE
TEJIeKOMMYHUKALIMOHHOW HUHIYCTPHH.

Lensro TAHHOU paboTsl SIBIISIETCS JI0Ka3aTeILCTBO BO3MOXXHOCTH
MaTeMaTH3auu/ MG poBrU3alluid  TICUXOJIOTUM Ha OCHOBE MPEJICTaBICHHM O TI00anbHON
KOMMYHHUKAITMOHHOM CpeJie, OTOXAECTBISIEMOM C HOOCHEPOd, UTO SIBISIETCS MPEANOCHIIKON IS €€
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UHTErpaluy ¢ TEXHUYECKMMM JUCLMIUIMHAMH, W3YYaIOIUMHU TEJIEKOMMYHUKAIIMOHHBIE CPEIb.
OOcyxmaloTcss TaKke HEKOTOphle KAaYeCTBEHHBIC CIEICTBHS W3 MOJOXKEHHH, COCTABISIOMIMX
BO3MOXXHYI0O OCHOBY HOBOI'O MaT€MaTHYECKOro (HEMpOCeTeBOro) ammnapara ncuxonorud. OgHo u3
HUX CBSI3aHO C POJIBIO TAKMX TEUCHH KaK IKCTPACEHCOPHUKA B COBPEMEHHOM OOIIECTBE.

B coorBerctBuuM ¢ ydyeHuem o Hoocdepe, Bocxoxsamiem k Tpyaam IL.T. ne Illapnena u B.M.
Bepnajackoro, cieayroomum 3TaroM 3BoIonun 6rocdepsl sBisercs GopmMupoBaHue chepsl pasyma
— Hooc(epsl. McTonkoBaHMs 1aHHOIO MOHATHUS JOCTaTOYHO pazHooOpa3Hbl [11], a HekoTophle U3
HUX U BOBCE HOCAT JE€MarorMyeckuil Xapakrep, HO ¢ TOYKU 3pEHMs MpoOIEeMaTHKH, CBSI3aHHOH C
TEJIEKOMMYHUKAIIMOHHOW ~ WMHAYCTpUEH, HauOONBIINA HMHTEpeC MpPEeJCTaBIseT KOHLEMIIHA,
BBIBHHYTasi Hamu B [ 12—14], a Takxke B panHeidt moHorpaduu [15].

JlanHas KOHUENIMs Oa3upyercs Ha CIEAYIOIUX cooOpaxeHHusx. PaccMoTpuM AByX IIOZCH,
BcTynaromux B Oeceny. Ha mepBblil B3MsiA, 37ech pa3roBapuBalOT JBa YEJIOBEKa, HO B
JeUCTBUTENILHOCTH TMPOUCXOAUT OOMEH CHTHajJlaMM MEXAy HEeWpOHaMHu JBYX OTHOCHTEIBHO
CaMOCTOSITENIbHBIX (hparMeHTOB 00LIeHl HEeHPOHHOHN ceTH, KaXIbli M3 KOTOPBIX JOKaJIM30BaH B
npejenax rojJoBHOTO Mo3ra cobeceHUKOB. IIpomoikast 3Ty JOTMKY, MOKHO NPUMTH K BBIBOLY O
CYIIECTBOBAHUU IT100aIbHOH KOMMYHHMKALIMOHHOM cpeJibl — HOOC(hEphI.

[TogyepkuBaeM, 4YTO, KaKk 3TO IOKAa3aHO B JIMTEpaType NO HEHpoHHBIM cersim [16, 17],
MH(POPMAIMOHHBIE BO3MOYKHOCTH HEHPOHHOH CETH HEIWHEHHO 3aBHCAT OT YMCIA €€ DIIEMEHTOB.
[IpumenuTensHO K caenmanHomy B [12-14] BeIBOQy, 3TO O3HAYaeT, 4TO B TJI00AIbHOU
KOMMYHHUKAIIHOHHOW ceTH (HOOC(epe WM €€ OTHOCHTEIBHO CaMOCTOSTENBHBIX (parMeHTax,
HanpuMep, OTAEIbHBIX TOpOax) MOsBIAETCS HOBOE KaueCTBO.

[TonoGHO TOMy, Kak OOMEH CUTHalaMu MEXJ1y HEHpoHaMu B Ipezesax TOJOBHOIO MoO3ra
OT/EJILHOrO YejaoBeKka (GOopMHUPYET Takhe MHPOPMALMOHHbIE OOBEKThl KaK MHTEUIEKT M CO3HAHMUE,
Tak ¥ B TJ00aJbHOW KOMMYHMKAIIMOHHOM CETH MOTYT TMOSIBISETCS HEKHE HeTpUBUAJIbHBIC
MH(pOpMalMOHHbIE 00BEKTHI, MPUPO/Ia KOTOPBIX MOKA OCTAETCA MaJlo U3y4eHHOU. TodyHee, BOIpoc o
MOSIBJIEHMM HOBOI'O KayecTBa B pPE3yJbTaTe KOMMYHHMKAIUH MEXIYy 4Je€HaMH COIlMyMa paHee
CTaBWJICA TOJIbKO B F'yMaHUTapHOM JUTEpaType, I/i€ MOSBJICHHE TAaKOro KayecTBa PacKphIBAIIOCHh
yepe3 TaKue MOHATHS KaK MEHTAJIUTET, OOIIECTBEHHOE CO3HAHKUE, COLIMOKYJIBTYPHBIN KO U T.1.

Bo3MoxkHOCTE MaccoBOil TMarHOCTUKK MH(POPMAIMOHHOTO OOMEeHa BHYTpU OOlIeCTBa, aKTUBHO
UCMOJB3YIOUIET0 TeIeKOMMYHHUKAIIMOHHbBIE CETH, MO3BOJIIET MOCTAaBUTh BONPOC 00 OOHApyX eHUU
KOJINYECTBEHHBIX 3aKOHOMEPHOCTEH, HE TOJBKO JOKa3bIBAIOIIMX BHIBOJBI, C(HOPMYIHPOBAHHBIE B
[12-14], HO W MO3BOMNSIOUIMX YCTAHABIMBATH KOJNYECTBEHHBIC 3aKOHOMEPHOCTH, OIHCBHIBAIOIIHE
MIOBEICHUE COLMYyMa Kak LEJNOCTHOCTU. Ompenen€éHHbE LIarM B JIaHHOM HAIpPaBICHUU YKe
c/leNlaHbl, B YaCTHOCTH, B [18] mokaszaHo, 4yTo pacipeneiaeHue noJab30BaTeNel ColraibHbIX OHJIAHH
ceTei MO YHCIy KOHTAaKTOB IIOAYMHSETCS BIIOJHE OIpPEAETICHHBIM 3aKOHOMEPHOCTSM,
xapakTepusyeMbiM grciom JlanGapa [19, 20].

bonee Toro, B muTeparype, MOCBAIIEHHOW HEHPOHHBIM CETSAM, JI0KAa3aHO, YTO OHH MOTYT
3BOJIIOLIMOHUPOBaTh. COOTBETCTBEHHO, €CIIM KOHKpPETHAas CHUCTeMa, peaju30oBaHHas (PU3MUECKH,
IpeJCTaBIsieT co0O0i aHAIOT HEMPOHHOW CETH, TO OHA MOXET HBOJIOIMOHUPOBATH U TOTJA, KOTJa
CBOMCTBA OTZEIBHBIX 3JIEMEHTOB CUCTEMBI OCTAIOTCSI HEU3MEHHBIMHU.

OTOT BBIBOJ MO3BOJISET KOPPEKTHO 0OOCHOBATH KOHLEMIIMM HBOJIOIMOHM3MA, AIbTEPHATUBHBIC
napsuHusmy [21, 22]. IlomuepkHeM, YTO COBPEMEHHBIM SBOJIOIMOHM3M Ha HOBOM YpPOBHE
Bo3Bpamaercs Kk unesm JI.C. bepra u I1. Teisapa ne [llapaena. B cOOTBETCTBUU ¢ 3TUMH UAECAMH,
CTPEMJIEHHE K «CaMOCOBEPIICHCTBOBAHUIO) SIBJISIETCSI HEOTHEMIIEMBIM IMPU3HAKOM KHUBOM MaTepuu.
bonee toro, ¢ Touku 3penus JI.C. bepra [23], ectrecTBeHHbII 0TOOp U 60pbOa 3a CyliecTBOBaHUE
OTHIOJIb HE SBIAIOTCSA (aKTOpaMH IIporpecca, HanpoTHUB, OHU KOHCEPBUPYIOT CTaTyc KBO,
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CIIOCOOCTBYIOT COXPAHEHHUIO TOTO, YTO Ha JIaHHBII MOMEHT BPEMEHHM MOXET paccMaTpUBaThCs Kak
«HopMa». OcHoBHOE e oTnnune koHuenuuu JI.C. bepra ot Touku 3penust Y. JlapBuHa cocTouT B
TOM, YTO 3BOJIIOLMS PACCMATPUBAETCA KaK BIIOJIHE 3aKOHOMEPHBIN IPOLECC, IMPUYEM OH MOXKET
MPOUCXOIUTh, B TOM YHCJE€ M CKAuKOOOpa3HO, Cpa3y 3axBaTbiBas 3HAUUTEIBHOE YUCIO 0coOeit
(ecyi TOBOPUTDH O OMOJIOTHH).

Amnanorusi ¢ HEHpPOHHBIMH CETAMHU IO3BOJISIET AHAJIU3UPOBATh SBOJIIOLUIO CIOXKHBIX CHCTEM
000H MPUPOJIBI C IUHOOOPA3HBIX MO3HUIKK. OCHOBOH JJIs ATOTO SIBJISETCS MpejioKeHHas B [13,
24] TpakTOBKa KaTE€ropUu CIIOKHOTO. B COOTBETCTBUM C HEIO, «CIIOXHOM» cHcTeMa CTaHOBUTCS
TOT/a U TOJIBKO TOTJa, KOTJIa €€ 3JIeMEHTHl (POPMUPYIOT aHAIOT HEHPOHHOM CETH, T.€. CBSI3H MEXIY
AJIEMEHTaMHU CHUCTEMBI CTAHOBSTCSA JIOCTaTOYHO MHOTOYHUCICHHBIMH M Pa3BETBICHHBIMH YTOOBI
c(OopMHPOBATIOCH HOBOE KaYECTBO.

Ilo cymecTBy, NaHHBIM Te3UC IO3BOJSET ONUCHIBATH HA MAaTEMAaTUYECKOM S3bIKE TO, 4YTO
KJIacCHYecKas JMaJeKTUKAa TPaKTyeT KaK Iepexo] M3 KoyiudecTBa B KauyecTBo. Hapsay c
«HAOII0IAEMO» CHUCTEMOM CYIIECTBYET M HEYTO «HEHAOII0aeMoe», MOPOKICHHOE aHaJIoroM
HEHpPOHHBIM CeTH, KOTOPbII el KOMIUIEMEHTapeH. JTOT aHaJlor, B CBOIO OUYEpPElb, MOPOKIAETCS
CBSI3IMH MEXIY DJIEMEHTaMHU CHCTEMbl. DTO HOBOE KaueCTBO HE PErucTpuUpyercs (pu3HuecKuMH
npubopamMu (WK JIOOBIMH  IPYTUMH  HAOJIOACHUSIMH) HEMOCPEACTBEHHO, HO OKAa3bIBaeT
CYLIECTBEHHOE BJIMSIHHE Ha IOBE/ICHUE CUCTEMBI B LIEJIOM.

Ha ypoBHe OTHENbHON JIMYHOCTH TaKuM «HEHAOJII0JaeMbIM» KayeCTBOM SBJISETCS TO, 4TO
MMEHYETCS MHTEIEKTOM U co3HaHHeM. DU3MUecKd MOXKHO 3aperucTpupoBaTh OOMEH CUTHallaMu
MEXy pPa3IMYHBIMM HEWPOHAMU TOJIOBHOTO MO3ra, HO MHTEUIEKT M CO3HAaHHE — 3TO CYry0o
cucteMHble 3(PQeKTsl, TouHee ocoOble HH(POPMALMOHHBIE OOBEKTHI, 3aHUMAIOIIME BIIOJIHE
OIpeJIeJIEHHOE TI0JI0KEHNE B UEPAPXUU CHCTEM nepepaboTku uHpopmarmu [13].

Hanee, eciu OOMEH CUTHalIaMu MeXAy HeMpOHaMH, JIOKaJM30BaHHBIMU B Mpezesax T'OJIOBHOIO
MO3ra OTAEIBHOTIO YeIOBeKa CIIOCOOEH MOPOXkKAaTh BECbMa HETPUBHAIbHBIE OOBEKTHI, TO JIOTHYHO
MPUMTH K BBIBOJY O TOM, YTO CXOJIHBIE MPOLIECCHI MPOTEKAIOT U B pe3yjbTaTe 0OMEHa CUTHAJIaMHU
MEXAy HeHpoHamH, TMpUHAAJIEKAIMMU pa3IMyHbIM HHAWBHIAM. Takoili oOMEeH OTBedaer
HaJJINYHOCTHOMY YPOBHIO IlepepaboTKu MHPOpMaIi, Ha KOTOPOM TaKKe MOTYT (pOpMHPOBATHCS
(¥ coxpaHAThCs) HETPUBHAJIbHbBIE HH()OPMALIMOHHBIE CYLTHOCTHU (HAIpUMEDP, apXETHIIbI).

VImeHHO Ha 3TOM ypoBHE nepepaboTku nHpopMaiuu hopmupyercs 1o, uto 1no FOHry numenyercs
KOJUICKTUBHBIM Oecco3HarenbHbIM. JlaHHBII (eHOMeH u3ydancsi Bo MHOrHX pabortax [25-27],
OJIHAKO, J0 IOCIEAHET0O BPEMEHM OH HE TMOIY4YWI IOCIEJ0BATEIbHOIO TEOPETUYECKOTO
000CHOBaHUS.

[Ipenomiienne ydenust o Hoochepe uepe3 MPU3My TEOPUU HEWPOHHBIX CETEH MO3BOJISIET
MOCNIEZIOBATENbHO ~ HMHTEPHPETUPOBATH  HE  TOJBKO  BO3HUKHOBEHHE  KOJUIEKTHBHOIO
0ecCcO3HATENbHOIO, HO U  PACKPBITh CYIIHOCTh COLIMOKYJIBTYpPHOTO Kojia (MHaye —
LIMBUIIM3AIMOHHOTO Koja). Heckonbko ympomias, COUUOKYIbTYPHBIM KO — 3TO TO, YTO (hopMHUpYyET
OTIpE/ICTICHHYI0 CHUCTEMY TMpeACTaBICHUI, MHEHUN, CTEPEOTUIIOB TOBEIEHUS M T.1., KOTOopas M
MOPOXKAAET  OCOOEHHOCTH  KaXJOM  KOHKPETHOM  3THHYecKoil  cTpykTypel.  [loHsTue
«COLIMOKYJBTYPHBIH KOJI», B TOM YHCIIE, YTOUHSET U MO3BOJSIET KOPPEKTHO UCTOJIKOBBIBATH BCE TO,
YTO 3aJI0’)KEHO B TIOHATHE «MEHTAIUTET.

O060011ast, MO)KHO yYTBEPKIaTh, YTO MPUPOJA UHTEUIEKTA U CO3HAHMS YeJIOBEeKa JAyallbHa, B HEl
OJTHOBPEMEHHO MPUCYTCTBYET U WHIUBUIYyalIbHOE, M KOJIJIEKTUBHOE Hayaylo, MPUYEM IOCIETHEE
OTBEYAeT 3a KOHTAKT C HAJUIMYHOCTHBIM YpPOBHEM IepepadoTKu HH(pOpMAIMU, a TOYHEee — 3a
KOHTaKT ¢ MHPOPMAIIMOHHBIMA 00bEKTaMHU, PA3BUBAIOLIMMUCS Ha JTAHHOM YPOBHE.
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[TomuepkHeMm, 4TO caMm (AaKT MIMPOKOTO HCIHOIB30BAHUS MPEACTABICHUNH O KOJJICKTUBHOM
0ecco3HaTeNbHOM Jie-(aKTo SABISETCA MPU3HAHUEM AYAIbHOW MPUPOIbI HHTEIJICKTa U CO3HAHMS, a,
CIIIOBATENIBHO, U CYIIECTBOBAaHMS HAJJIMYHOCTHOIO YpPOBHA IepepaboTku uHpopmanuu. bomnee
TOTO, 3TH TPEACTABICHUS OTPAXKAIOT TOT (HaKT, YTO NPUPOAa HH(POPMAIHMOHHBIX OOBEKTOB,
Pa3BUBAIOIIMXCS. HA JAHHOM YpPOBHE IepepaboTKu MH(OpPMAIMM, OCTA€TCA CKPBITOM OT MpsAMOro
HaOJI0CHNs, OHA UIMEHHO 4TO HE OCO3HaeTcs. boiee Toro, BIOJIHE BO3MOKHO, YTO OHA HE MOXKET
0CO3HaBaTbCs BOOOIE (BO BCAKOM Ccillyyae, B OOLICNIPUHATOM 3HAUYEHUHM JAHHOTO TEPMHHA).
OtnenbHBIM HEMPOH TOJIOBHOI'O MO3ra HE MOXKET «IpeJICTaBUTh ce0e» TeX MPOLIECCOB, KOTOPbIE
NPUBOAAT K TOSBICHHIO CO3HAaHUSA. Tak M OTHCNbHBIA YeNOBEK HE crnocoOeH (BO3MOXKHO, 3a
HEKOTOPHIMH HCKIIIOYEHUSMH) BOCHPUHUMATh WH(POPMAIMIO, OTHOCSIIYIOCS K 0Oojiee BBICOKUM
YPOBHSIM €€ TepepabOoTKH, HEeXKEITN UHINBHyaTbHbIH.

OTMeTUM TaKKe, 4TO TEPMUH «HAAITMYHOCTHBIA YPOBEHB MEpepadoTKU HHPOPMALIUNY» OTPAKAET
HE CTOJIbKO MCTMHHOE IOJIOKEHHE [eJI, CKOJbKO JOCTUTHYTHI Ha CErOAHSIIHUHA JIeHb YPOBEHb
MOHMMAaHMsI AyaJlbHOW MPUPO/bI MHTEIUIEKTa U cOo3HaHUs. EcTh Bce OCHOBaHUS NMpeAroarath, 4Yro
CTPYKTYpa 3TOr'0 YPOBHS B JIEMCTBUTEIILHOCTH SIBJISIETCS BEChbMa CIIOXKHOM. YIIpoluasi, CyliecTBYIOT
MH(pOpPMaLMOHHbIE 00BEKTHI, OTBEYAIOLIUE PA3JIIMYHBIM YPOBHAM Hepapxuu Hoochepsl (B TOM, 4TO
Hoocdepa IEHCTBUTENBHO CTPYKTypUpOBaHa YyOexIaeT, Hampumep, caM (hakT CyLIECTBOBAaHUS
rocyJ1apCTB U 3THOCOB).

Otrcioga HEMEMJICHHO CIIEAYeT, YTO CTPYKTYpa KOJUIEKTUBHOTO OECCO3HATEIBHOIO TaKXKe
SBJIIETCS BECbMa HETPUBHUAJILHOW. B YacTHOCTH, MOXHO cjenaTh BBIBOJ O CYIIECTBOBAHUU
npo(ecCHOHATBHOTO KOJUICKTMBHOTO OECCO3HATENBbHOI0, KOTOPOE OTBEYaeT, HampuMep, 3a
po¢eCCHOHATIBHYIO UHTYHULIUIO.

Jlns neneit HacTose padoThl BBIBOJ O CYIIECTBOBAHUU MPOQPECCUOHATBHOIO KOJUIEKTHBHOTO
0ecco3HaTeNbHOTO OCOOEHHO BakeH. HeT HeoOXOJUMOCTH JO0Ka3blBaTh, 4YTO HMCTUHHBIN
npodeccuoHan B 000 cdepe yacTo ACWCTBYET MHTYUTHBHO. VICTOpHS HAayKH 3HAET CKOJBKO
YTOAHO NMPUMEPOB TOTO, YTO OBLIO HA3BAHO M€HUABHBIMU O3apEHUSIMU. B 3TOM OTHOILIEHUU CTOUT
o0paTuTh BHUMaHHE Ha CTPYKTYPY M3JI0KEHUS MaTeMaTHUYECKUX TEKCTOB, CTABUIYIO KJIaCCHUYECKOM
co BpeMmeH EBkmmpa: ¢opMynupoBka TeopeM M IOcIeaymoolee MX Joka3arenbcTBo. Cama 3Ta
CTPYKTypa TOBOPUT O MCKJIIOUHUTEIbHO Ba)XXKHOM pOJIM TOrO, YTO HMMEHYETCs MaTeMaTH4eCKOH
UHTYyHUIMEH (moxpobHee 06 3ToM roBoputcs B [28]), o1HO U3 HauboJiee 3HAYMMbIX HaIlpaBJICHUN B
MaTeMaTHKe, BOZHUKIINX B XX BeKe, TaK U Ha3bIBATOCh — MHTYMIIMOHHU3M.

C paccmarpuBaeMoOil TOYKM 3peHMs HHTYUIMS (B TOM uucie, NpodeccHoHalbHas) €eCTb
pe3yabTaT B3aUMOJEHCTBUS MHIMBHUIA ¢ MHPOPMAIIMOHHBIMU OOBEKTaMH, OTHOCALIMMUCS K Oojee
BBICOKMM YPOBHSIM IepepaboTKu MH(OpMAaLUK, HEXeNU JUYHOCTHBIN. B TO ke BpeMs, UMEHHO B
o0acTu npodeccuoHANbHOMN AESITeNbHOCTH Hanboee sIpKo MPOSIBISIFOTCS PE3YybTaThl — MPOIYKTHI
MblIUIeHUs. bosiee TOro, ecim roBOpUTh O pe3yibTaTaX B TakoW oOJacTH NMpPOo(ecCHOHATbHOU
NEeSTeIbHOCTH KaK 3aHsITHE HayKOM, BO3HHMKAeT BO3MOXKHOCTh OTCIIEKHBATh WX IPH IOMOIIU
JIOCTaTOYHO PA3BUTBHIX HWHCTPYMEHTOB HAyKOMETpHM (HAuOOJBLIYI0O H3BECTHOCTh HMEET TaKoil
HAyYKOMETPHUECKUH MoKa3aTeNnb Kak MHAeKC Xupiia). Pasymeercs, Takoro pojga METOJUKHU JaJleKu
OT MJCAbHBIX, HO OHHM BIIOJHE MOTYT OO€CHeuuTh HEOO0XOAWMYI0 TOYHOCTh HpU 00paboTke
MacCHBOB JIaHHBIX.

HIMeHHO 3TH cO00pakeHUs1 U1 MOTYT OBbITh MOJIOKEHBI B OCHOBY TOT'O, YTO BBIIIE OBLJIO Ha3BaHO
«MaTeMaTu3alus ICUXO0JIOTUN».

[TapagokcanbHO, HO COBPEMEHHOE IOJIOKEHHE JeJ1 TAaKOBO, YTO TIOpa3[go IMpolle H3ydaTh
SIBJICHUSI, CBSA3aHHbIE C KOJUIEKTHBHOM COCTAaBISIOLICH HWHTEIIEKTa U CO3HAHMs, HEXENIH C
UHAUBUYAIBHOM. DTO CBA3aHO, MPEXkKAE BCEro, ¢ TEM, 4YTO OOMEH MH(POPMALUU BHYTPU COLMyMa
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(haKTUYECKU JOCTYIEH MPSMOU perucTpanuu (B 4aCTHOCTH, Oaroapsi akTHBHOCTH IOJIb30BaTeNei
COILIMATILHBIX CETEH) M COOTBETCTBYIONINE TCHCHIIUH YK€ MPOCMATPUBAIOTCS OOJIEe YeM OTUETINBO
[29,30]. B emie Oonpieii CTENEHH 3TO BEPHO ISl HAYYHO-TEXHUYECKOTO COOOIIECTBA, sl KOTOPOi
myOJIMKallMOHHAS. aKTUBHOCTD SIBIISICTCS OJTHOU U3 0a30BBIX (OPM JESITEIHHOCTH.

KitoueBass ponb B HCCIEIOBaHUSAX TAaKOTO PoOJa C OYEBHJIHOCTHIO JIOJDKHA MPUHAIICKATh
MpUKJIaIHOW/MpakTHuYecKo (uiiocodun, MOCKOIbKY OHU CIOCOOHBI NMPUHECTH pe3ylbTaT (1o
KpaliHeil Mmepe, Ha YpOBHeE, OOecleuMBAIONIEeM KauyeCTBEHHO HOBBI YPOBEHb MaTeMaTH3alluu
MICUXOJIOTHH) TOJIbKO TOrJa, Korja OyAeT MOCTpOeHa COOTBETCTBYIOLIAS METOJOJOoTHYecKas
OCHOBA, YYUTHIBAIOIIAS U JOCTHIKEHUS KIACCHUECKON NCUXOJIOTHH, U JOCTHKCHHS HAYK, TaK WU
WHAYe CBS3aHHBIX C TmpoOnemamMu TepepaboTku uWHPoOpMaAUK (OT TEOPUH MacCOBOTO
00CITyKMBaHUS JI0 TEOPUH HEHPOHHBIX CETeH U UCKYCCTBEHHOTO MHTEIUICKTA).

3HaYMMOCTh 00MEPHIOCOPCKOro B3IJsLAa W AJAEKBATHOTO METOJOJOTHYECKOro IMOAX0oJa K
paccMatpuBaeMoil MpoOieMe OmpesenseTcss TakkKe M TeM, YTO KOJUIEKTUBHAS COCTaBIISIFOIIAS
WHTEJJICKTa W CO3HAHHUS BCJEICTBUE OYpHOTO pa3BUTHS TEIEKOMMYHHUKAIIMOHHBIX CHCTEM
HBOJIIOIIMOHUPYET YK€ B PEKUME peaqbHOro BpeMeHu. ColManbHble OHJIAWH CEeTH OKAa3hIBAIOT BCE
0oJiee BEIpAKEHHOE BIUSHUS HA TIOBEJICHUE U IICUXOJIOTHIO MOJIb30BaTeNnel. IToT (pakT cam 1o cebde
y)Ke He TpeOyeT M0Ka3aTeNbCTB, HO KOPHU JaHHOW MpPOOJIEMBI JieXKaT ropasao IiIyoke 4eM 3TO
MOJXKET TOKa3aThCs MPHU €€ aHaM3€ CPEICTBAMHU OTACIBbHOW KOHKPETHOW Haykd (B YaCTHOCTH,
TICUXOJIOTHH). 3/1eCh TPpeOyeTcss MAaKCUMAaIbHO OOIIUH B3I, HE TIPEIyCMaTPUBAIOIINIA BBICICHUS
(a Tem Oonee — aOCONFOTHU3AIUK) TICUXOJIOTUYECKOM, COIMAIIBHON WMJIM MHOM COCTaBJISIONICH, YTO
BO3BpAIIlaeT K TE3UCY O KOHBEPIreHIINU €CTECTBEHHOHAYYHOTO U TYMAHUTAPHOTO 3HAHMSI.

[TycTb HEsBHO, HO JTaHHBINM TE3UC MOJPa3yMeBaeT MEPEeCMOTp TOW KapTHHBI OOIIECTBA, KOTOPas
paHee OblIa cO3/laHa CpPEACTBAMHM T'yMaHUTApHBIX IUCIUILUIMH. MareMaTu3anus NCUXOJOTHH, B
OTMEUYEHHOM HaMU CMBICJIE, IPEICTaBISAET COOON TONBKO MEPBHIH IIar B JAHHOM HANPaBICHUH, TEM
0ojee YTO TOKa MPOCMATPUBAIOTCS TMPEUMYIIECTBEHHO NYTH MaTeMaTH3allii TeX pa3ielioB
TICUXOJIOTHH, KOTOpPhIE HM3y4arOT KOJUICKTUBHBIE J((EeKTsl (B YaCTHOCTH, KOJUICKTHUBHOE
Oecco3HaTENbHOE).

Ha »ToM myTm Takke BO3HHKAeT MHOXECTBO CEpPhEe3HBIX TmpodiieM. B wacTHOCTH,
MOCJIEI0BATEIHFHOE TPUMEHEHNE TEOPUU HEMPOHHBIX CETEH JIJIsl aHAJIN3a MPOIIECCOB, MPOTEKAOIINX
B o01ecTBe, TpeOyeT CyIIeCTBEHHON PEKOHCTPYKIIMA OCHOB caMoOi 3Toi Teopuu. Kak MUHHMYM,
pedb UAET O MOCIEeIOBATEIILHOM MPEOIOIEHUU Te3HCa O JIOTUYECKON HEeMpO3pavyHOCTH HEHPOHHBIX
ceTel, 4To, Kak moka3aHo B [31, 32] sBisieTcsl BIOJHE TOCTUXKUMOM 1ENTBIO.

CremneHb CEephE3HOCTH pEIIAEMBIX TMpoOIeM u TpeOyeMblil ypOBEHb MEXKIUCIUILIMHAPHON
KOOTICpAIlii  TaKOBBI, 4YTO (DAKTHYECKH NPUXOJUTCS CTAaBUTh BONPOC O (POPMUPOBAHUHU
HCCIICIOBATEIILCKON TIPOrpaMMBI, IPHYEM B TOM 3HAYCHHH 3TOTO TEPMHUHA, KOTOPHIH eMy TIpH1aBajl
Nmpe Jlakaroc. IIporpamMmbl Takoro ypoBHS HHUKOT/Ia HE (DOPMHUPOBAIMCH IPH TTOMOIIH
aJIMHHHCTPATHBHBIX HHCTPYMEHTOB, BO BCAKOM CJIyYae Ha 3Talle CBOCTO CTAHOBJICHHUS.

WX oCHOBOH, Kak MOKa3bIBACT UCTOPHUS HAYKHU [2], Bcerna ObUTH JIOCTATOYHO CMEJIbIe THITOTE3HI.
Tonbko OHM CIIOCOOHBI BHI3BATh TOBBIIICHHBIN MHTEpPEC K MpoOiieMe, KOTOpasi BBIXOAHT 32 PaMKU
KOHKPETHBIX HAYYHBIX HANpPaBIICHUH, HAJ KOTOPHIMU OOJBIIMHCTBO HCCIEIOBaTeNell paboTaeT B
oObiieHHOM pexume. [loguepkuBaeM, 4To 0a3oBasi THIIOTE3a B MPOIECCE HCCIETOBAHUN MOXKET
W3MEHHUTCS JI0 Hey3HaBaemMocTu. Ee ocHoBHas ¢yHKIMs — MOOWUIHM3yIOIMIAs, CHSITHE
TICUXOJIOTHYECKUX OapbepoB, CBSA3aHHBIX C (PAKTOPOM PHUTyAIM3alMH HAYIHBIX HCCIICOBAHHM,
KOTOPBIA B HACTOSIIIIEE BPeMsI CTAHOBHUTCS BCe 0oJiee 3HAYMMBIM.

HMMenHO 10 3TOM NpHUWHE B JaHHOW pabOTe MBI 3a0CTpseM BHUMaHWE Ha THITOTE3aX, TaK MU
MHAaYe CBSA3aHHBIX C SKCTPACEHCOPUKOM.
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B stoM, pa3dymeercs, ecTb Hekas J0JI d3MaTaxa, OJHAKO, BOMPOC O 63aAUMOOCUCHIBUU C
KOJUIEKTMBHBIM HA4yajiOM, MPUCYIIHM YEJIOBEUECKOMY pa3ymy, BOJBHO WJIM HEBOJBHO 3aCTABJISET
3alyMaTbcs O CYIICCTBOBAHMM WHOW HMH(DOPMAIMOHHOW PEATbHOCTH, K KOTOPOH IOCTETICHHO
MPUXOJUT HAIlla IUBUJIM3AIMH. BO3MOXKHOCTh HANpPaBIEHHO CUUTHIBATH HMH(POPMAIUIO, KOTOpas
OTHOCHUTCS K HaJJIMYHOCTHOMY YPOBHIO €€ MepepabOoTKH, YK€ OTKPBIBACT BEChMa 3aXBaThIBAIOIINE
MepCreKTUBLI. bojiee TOro, anpruopu HeIb3sl UCKIII0YATh, YTO CYHIECTBYIOT JIFOJU, KOTOPHIE, B CHITY
WHJIMBHIYAIBHBIX OCOOCHHOCTEH TaKOW CIOCOOHOCTBIO ICHCTBUTEIBLHO O00JIaaloT. YTBEP)KIATh
oOpaTHOE HeNIB3sI XOTS OBl MO TOW MPOCTOM TPUYMHE, YTO MEXaHHW3M B3aUMOJCHCTBUS
WHJIMBUYAIIbHON COCTABIIAIOLIEH CO3HAHUS C KOJUIEKTUBHOM OCTAETCS HEU3YUEHHBIM.

Pesromupysi, MOXKHO yTBEpXkAaTh, 4YTO OYpHOE Pa3BUTHE TEICKOMMYHUKAIIMOHHOW WHIYCTPUU
CIOCOOHO KapJIUHAIBHO M3MEHHUTHh OOJHMK IHUBWIM3AIUUA — BILIOTH J0O TPaHCPOpPMAIMU TOTO, YTO
MMEHYETCS HHTEJUIEKTOM M CO3HAaHUEM. Peub MIeT He TOIBKO O TOM, YTO TEIEKOMMYHUKAIMOHHBIE
CeTH 3aBEJAOMO YCWJIMBAKOT POJib KOJUIEKTUBHOM COCTaBJSIOLIEH CO3HaHMS. To, 4TO Ha S3bIKE
MIO3TOB U MHUCTHKOB MUMEHOBAJIOCh «TOHKUM MHPOM», K KOTOPOMY — IIYCTh U C U3BECTHOU J0J€H
MeTaQOpUYHOCTH — MOXKHO OTHECTH HMH(POPMAIIMOHHBIE OOBEKTHI, OTHOCAIIHUECS K
HAJIMYHOCTHOMY YpPOBHIO TiepepaboTKu HH(OPMALUU, CTAHOBUTCS JOCTYIHBIM MPSIMOMY
HaOJIIOJEHUIO.

Crnenyrommm maroM B 3TOM HaIlpaBJICHUHW, OYEBHIHO CTAHOBUTCSA MPSMOE BO3JCUCTBHE Ha
KOJUICKTUBHOE Oecco3HaTelibHOe. BripoueM, BIIOJIHE BO3MOXKHO, UYTO TaKHE METOJIUKH YiKE
OoTpabaThIBAIOTCS, HO IO TIOHATHBIM TPUYMHAM JTO HE Oyner adummpoBarhes. OIHAKO,
HE3aBHUCUMO OT TOrO, BEPHO WJIM HET MOCJIEAHEE MPEIIOI0KEHUE, HE BbI3BIBAET COMHEHUHN €l
OJIMH BBIBOJ, KOTOPBIM CaMbIM TECHBIM O0Opa30M CBsS3aH C TE3UCOM O KOHBEPIreHIIUH
€CTECTBEHHOHAyYHOT0 W TyMaHUTApHOro 3HaHuA. JlanpHelmime wucciaenoBaHUus B 00JIacTH
MH()OKOMMYHUKAIIMOHHBIX TEXHOJOTHH JOJKHBI MPUHUMATh BO BHUMAaHHE OJTUYECKUH U
T'YMaHUTApHBIN acMeKThl, TaK KaK MacCOBOE BO3/ICHCTBHE Ha KOJUIEKTHBHOE Oecco3HaTeNbHOE Ha
MOXET HE MPUBOJUTH K BO3JCHCTBUIO Ha CO3HAHME OOJIBIIIOTO YUCIIA JIFOJIEH.

CrnenoBaTenbHO, T€, KTO CO3/1a€T HOBbIe HH)OKOMMYHUKAIITMOHHBIC TEXHOJIOTHH, YK€ HE UMEIOT
MOpPaJIbHOIO IpaBa KOHUEHTPUPOBATHCS TOJBKO HAa TEXHMYECKHUX AacleKTaX COOTBETCTBYIOIIHX
npo0JieM U He TPUHUMATh BO BHUMaHUE TYMAaHUTAPHYIO COCTABIISIONIYIO.
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Iloxazano, umo 6onpoc o0 NPOSHO3UPYEMOU PeCMpPYKMYpU3ayuu CemetHo-0paunblx OmHOUEHU,
swipasicarowuiicss 6 mom uucie, 6o exkmoueruu JIIBT-npoonemamuxu (JIIBT — necousinku, eeu, bucexcyanv,
mpanceenoepwvl) 8 2100ANbHYI0 NOBECHIKY MENCOYHAPOOHBIX OMHOWEHUT, Cledyen AHANUZUPOSAMb, NPEHCOe
6ce20, ¢ MOUKU 3peHusi mpancoopmayuti. KOMMYHUKAYUOHHOU CMPYKMYpbl coyuymd. Ycmanoeneno, umo
mpaucgopmayuu cemenno-6paunblx OMHOWEHUL 6 COBPEMEHHBIX VYCI08UAX He CNedyem aHAIU3Uposams 8
ompuviee Om GONPOCA O NOAGNEHUU YEN0BEKO-MAWMUHHBIX CUCTEM, CHOCOOHBIX OKA3aMb 6GIUAHUE HA
aeomoyuio  unmeniekma uenogeka. CemeliHo-Opaunvie OMHOWEHUS AGNAIOMCA He 6ojnee uYeM HeKum
3epKAIOM, 8 KOMOPOM OMPANCAOMCS NPOYECCHL IGOTIOYUU YETI0BEUECKO20 COSHANHUS, pA3YMA U UHMENLeKmA.
Ilpedcmasnenvl dokazamenbcmea mo2o, YMO UHMENIEKM U CO3HAHUE YeN08eKA 38OMIOYUOHUPOSATU U
APOOONHCAION IBOTOYUOHUPOBAMb 8 PEdCUME PealbHO20 8peMenU, NpuyeM Xapakmep Mol d80I0YUl He
umeem nHuuez2o oouezo ¢ buonoeuyeckou. Ilokazano, umo cospemMeHHblil IMan I60NI0YUU CO3SHAHUSL, pA3YyMA U
UHMeNeKma yenoeeka creoyem paccMampuéams Kak HeKylo MOouKy Ougypkayuu, m.e. OanbHeliuiee
pazeumue YUGUIUIAYUL MOXHCEm NOUMU PA3IUYHBIMU NYMAMU 8 3A8UCUMOCIU OM MO20, KAK UMEHHO OYOym
Gopmuposamuvcs  enobanvhvle  YEN08EKO-MAWUHHBIE — CUCMEMbl, NPOOOPA3OM  KOMOPLIX — AGIAIOMCA
cywecmeylowjue OHNAUH Coyuanbhvle cemu. Jlokazvieaemcs, 4mo 0ecKOHMpONbHOe pas3gumue MaKux
cucmem MOdAcem NPUBECTU K HEeNpeoCKAa3yemMblM He2amugHbiM NOCAeOCMBUSM.

Knioueswie cnosa: gpemunusm, nHoocghepa, neiponnvie cemu, cemelnHo-0pauHvle OMHOWEHU, I80TIOYUS,
oupyprayus, noaummexHoro2uU.

Maxanada ombaceiiblK-HeKe KAPbIM-KAMbIHAC PeCmpyKmypusayusinayovt ocobanray maceneci JII'BT
(recbuanku, 2eu, Gucexcyanvl, mpamnceeHOepvl) MaceieNepin XaAbIKApaablK KAMbIHACMAapObly HeahaHObik
KyH maopmibine eHei3y apKblibl CUNAMMALIAMBIHGIY —COYUYMHBIY KOMMYHUKAYUATLIK KYDbLILIMbIHbIY
mypaenyi mypavlcblhan mandanwiiadvl. CoHviMen Kamap Kazipei ocaz0atioa omoOachliblK JHCoHe HeKe
KAMbIHACTNAPLIHLIY MPAHCHOPMAYUACHIH a0amM UHMELLeKMIHIY I80IOYUACLIHA dcep eme alambvlH adam-
Mawuna Jcyienepiniy naioa 60y macenecinen bonex manoayea 6oamanumviiel anvikmanovl. Omoéacel meH
HeKe KAMbIHACMAapbl A0AMHbIY CAHACHL, aKbll -OUbl MeH UHMELIeKMIHIY 960710yl npoyecmepin
Oetineneimin aliHadan mapizoi. Makanada adamubly aKbii -0libl MEH CAHACHl OAMbBIAH, HAKMblL YAKbIMMA
dambvin, api 0e OaMbln Keie JCAMKAHbIH KOpcemeoi, Jcane OVl 380MOYUAHbIY Madu2amvl OUOIOUSTLIKKA
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eUKAHOAU KamblCbl HCOK eKeHi 0anefideHzeH. Aoam canacvl, napacamol MeH UHMENLeKM 360I0YUSCHIHbIH
Kazipei kezenin ougpyprayusnvly bencini Oip nykmeci peminoe Kapacmolpy Kepexk eKeHi KopceminceH, seHU
OpPKeHUemmiy 00aH api OaMybl ap MYPIi HCOIMEH JHCYPYi MYMKIH, OYI NPOMOMUNI KOAOAHLICMAZbL OHJIAUH
aneymemmix ceninep OONbIN MAOLIIAMbBIH A0AM-MAWUHA HCYUECIHIY HAKMbl KYPbLLYbIHA OAUIAHbICHIbL.
Mynoail cyiienepOiy 6axbliaycvls 0amybl KYMHe2eH JHCASbIMCbI3 Canoapaa aKenyli MYMKIH eKeHOiel
0anendeHo.

Tyitinoi coeszoep: emunuzm, Hoocgepa, HEUPOHOBIK Jiceainep, OMOACLIIbIK JCoHE HeKe KAMbIHACMApbL,
asoaOYUs, OUGyprayus, cascu-mexHoiosusLap.

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 ceMelHO-OpayHbIX
OTHOIIEHHH, YK€ MPOYHO BOLUIM B IJI00AIBHYIO MEXIYHApOJHYIO MOBECTKY, IIaBHBIM 00pa3oM,
4yepes3 AUCKYCCUH O NPaBax CEKCYaJbHbIX MEHBIINHCTB.

OTHOCHTENBHO NPUYMH MOSBICHMS JAHHOW IUCKYCCMM W 3HA4YE€HMs, KOTOpPOE IPHUIAETCS
BOIIPOCY O MPaBax CEKCyaJIbHBIX MEHBIINHCTB B CTPaHaXx sJipa MUPOBOM IKOHOMUYECKON CUCTEMBI,
CYIIECTBYIOT COBEPIICHHO pa3JMYHbIe MHEHUS. B 4YacTHOCTH, B POCCHICKON IyOJUIIMCTHKE
IMPOKO PaCIpOCTPaHEHA TOYKA 3PEHUsI, B COOTBETCTBHM C KOTOpoH, BkiroueHue JII'bT-Bonpocos
(JITBT — necOustHKM, Ted, OMCEKCyallbl, TPAHCTEHICPHI) B IIOOATBHYIO TOBECTKY IMPEACTABIIACT
co0oif cBoero pojia MH(GOPMALIMOHHOE OpPYKHE, KOTOPHIM CTpPaHbl Apa MUPOBOM SKOHOMHYECKOMN
CHCTEMBI MOJIb3YIOTCS B IIENIAX HEIOMYIIEHHsI pocTa BIUsSHUSA Poccun Ha MupoBoii apene [1].

Her HeoOXxomumMocTHM  THOJYEpKUBaTh, YTO JaHHAas TOYKAa 3PEHUS  JUAMETPaJIbHO
IIPOTUBOIIOJIOKHA TOH, KOTOpask OTCTaMBACTCs, B YAaCTHOCTH, B 3aIlaJHOEBPOIICHCKON IIpecce U
Hay4yHoll sureparype [2, 3] B coorBercTBuM ¢ Hero, BKiatoueHue JII'BT-BonpocoB B riobanbHyo
MOBECTKY SIBJISIETCA OJHUM U3 3JEMEHTOB OOphOBI 3a IpaBa uelOBEKa, KOTOPbIH HEOTIEIHM OT
00pbOBI 32 MpaBa APYTUX MEHBIINHCTB.

[TonuepkHeM emie pa3, 4TO 0OCYXJI€HHE TAKOro poja MpoOJeMaTHKU YacTO BBI3BIBAET OCTPOE
HemnpusTre He ToabKo B Pocen, HO u B Kazaxcrane. OnHako, Henb3sl HE NPUHUMATh BO BHUMAaHMUE,
YTO TaKOT'O poJa BOMPOCH HE OBUIM ObI ACCUMMIIMPOBAHBI HHU 3a1a/IHOEBPOIIECHCKUMH OOIECTBAMH,
HU 3aMaJHbIMH TOJUTUYECKUMHU 3JIMTaMH, €CJId OBl 32 3TUM HE CTOSJIO Yero-To OOJIBIIEro HEeXeln
ouepeaHas muap-KaMIlaHus.
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Her Heo0XoaMMOCTH NOJYEpKHBaTh, 4YTO JIOObIEe TpaHChOpMAIMU TIO0O0AIBHOM MOBECTKU
OKa3bIBAIOTCS YCIEUIHBIMU TOJBKO TOTJIA, KOTJIAa OHU HAXOJAT ONPEIEIEHHBIN OTKIUK CO CTOPOHBI
Macc (eciM BbIpaXKaTbCid MApPKCUCTCKUM SI3bIKOM). [Haue, HU oOAHa wHJaesd HE OKaXeTcs
KH3HECTIOCOOHOM HACTOIBKO, YTOOBI OBITH MEPEBEACHHON HAa YPOBEHb II100aTbHON MMOBECTKH, €CIIU
€e B TOM WJIM WHOW CTENEHH HE aCCUMHIMPYET MaccOBOE€ CO3HaHUe. BciencTBue pa3BUTHS
MaHUMYJISTOPHBIX TEXHOIOTHH [4, 5] MaccoBOe CO3HaHKE BO MHOTOM CTaJI0 YIIPaBJISIEeMbIM, HO, KaK
CIpaBeIMBO OTMEYaeTcs B [6], cTeneHb BO3ACHCTBHUS IOJUTTEXHOJOTMH Ha OOIIECTBEHHOE
CO3HAHHE YacTO MPEyBEIMYUBACTCS CAMUMH MOJIUTEXHOJIOTaMH.

Hcxons u3 3TOrO TE3Mca, €CTh BCE OCHOBAHUS NMPOAHAIM3UPOBATH TpaHC(HOpPMAIMU TI00ATBHON
MOBECTKH, CBSI3aHHBIE C BOINPOCOM O PECTPYKTYPU3ALUU CEMEWHO-OpayHbIX OTHOIICHUH, ¢
MaKCUMaJdbHO OOBEKTUBHON TOYKH 3peHHUs. TONBKO TaKOW MOJXOJ IMO3BOJIUT TOCTCOBETCKUM
rocy/lapcTBaM BBIpa0OTAaTh aJCKBaTHBIA OTBET HAa SBHO C(HOPMUPOBAHHBIA BBI3OB (HEIEIO
OTpHUIIaTh TOT (PAKT, UTO CYIIECTBEHHOE MH(OPMALIMOHHOE BO3/ICHCTBUE HA MTOCTCOBETCKUE CTPAHBI
HAJIUIIO).

3/ecy MpeacTaBiseTcsl 1enecoo0pa3sHbIM OOpaTUTh BHHMAaHHE Ha BecbMa JIFOOOMBITHOE
00CTOSITENTLCTBO: MOJABISAIONIEe OOJBIIMHCTBO T'YMAHUTAPHBIX HAYYHBIX MIKOJI MOCTCOBETCKOTO
MPOCTPAHCTBA, B OCOOCHHOCTHU TE€X, YTO CBSI3aHBl C COLMOJNOTHEH, (umocoduelt u aApyrumu
JTUCHUIIIMHAMH, KOTOpble BO BpemeHa cymiectBoBaHusi CCCP Hocuim Ha3BaHue OOIIECTBEHHBIX,
MPOJIOJKAET  MCHBITHIBATH  CUJIbHEWINIEE BIWSHME Mapkcusma. HWHorga 93TO  BIMAHHE
JEMOHCTPUPYETCS $BHO, HO Yallle OHO OKa3bIBAeTCSl MOJCHYIHBIM, 4YTO C OYEBMJIHOCTHIO
WUTIOCTPUPYET COJCp)KAHUE YYEOHBIX MPOrpaMM MO TaKUM JUCHUIUIMHAM Kak «Mcropus u
bunocodpus HAyKn».

Tem ynuBuTEnbHEE, YTO Jake HAy4YHbIC MIKOJbI, B TOW WJIM HMHOM CTENEHU TE€HETUYECKH
CBA3aHHbBIE C JIOKTPMHAMHU MapKCH3Ma, TOBOpS O BONPOCAX CBS3AHHBIX C PECTPYKTypU3aLuen
CEeMEMHO-OpavyHbIX OTHOIIEHUH, OTKA3bIBAIOTCS aHAIM3UPOBATh JaHHBIK BOIPOC C YYETOM
00BEKTUBHO CKJIAJBIBAIOIINXCS TpaHC(hopMaluii 00111ecTBa.

B »T0i1 cBSI3M, HENMB3sT HE BCIIOMHUTH O (yHAaMeHTaIbHOU MoHorpaduu dpuapuxa DHrennca
[7]. Otot Tpyn uzyuancs B CoBerckom Coro3e 60see yeM BHUMATEIbHO, OH BXOJUJ B MPOTPAMMBI
MHOTHX YHHUBEPCHUTETOB, CIJIEIOBATEIbHO, MOCTCOBETCKHE T'yYMaHWUTApHBIC IIKOJIBI, HA TIEPBBIN
B3TJIS, TOJKHBI OBUTH OBITH 3HAKOMBI C HUM 00JIee YeM XOpOIIIO.

Tem ynuBuTenbHee, MOJYEPKHEM €II€ pa3, YTO HA MOCTCOBETCKOM IPOCTPAHCTBE MPAKTHUYECKH
HE JIeNIaeTCs MOMBITOK OCMBICIIUTH MPOIIECCHl TpaHC(HOpMaIIUU CeMEHHO-OpauyHbIX OTHOIICHUN XOTS
OBl 1ayKe TOJBKO C TOUKH 3PEHUS UCTOPUUYECKOTO MaTepuanu3Ma. ABTOpPBI pabOT COOTBETCTBYIOIIEH
HaIpPaBJIEHHOCTH YacTo Jie-(pakTo MPOCTO MOBTOPSAIOT JOBO/bI MyOIUIIMCTOB, AallEJITUPYS K TE3UCY O
HEJIOTYCTUMOCTH Pa3pyIICHUs TPATUITMOHHON CEMbH.

Bwmecte ¢ Tem mpeacTaBisieTcss OUEBHIHBIM, YTO BUIOM3MEHEHHS XapaKTepa CeMEHHO-OpadyHbIX
OTHOIIIEHUW SIBJIIETCS TPOTHO3UPYEMBIM OTKIMKOM Ha HW3MEHEHHE CTPYKTYpPhl OOIIECTBEHHBIX
CBS3EH WM, BBIpaXXasiCh MApPKCHUCTCKHUM SI3BIKOM, TPOW3BOJCTBEHHBIX OTHOIIEHUH. Pazymeercs,
TEPMUH «IIPOU3BOJICTBEHHBIE OTHOILLIEHUS» K MOCTUHAYCTPUAIBHOU 3110XE MPUMEHUM JAJIEKO HE B
MOJIHOW Mepe. BrpoueM, ero mpuMEeHUMOCTh KaK HEKOW YHHUBEpPCAJIbHOM KaTErOpUU K OMUCAHUIO
HCTOPUYECKHUX ITPOLIECCOB U PaHEE CTABUJIOCH T10J] COMHEHHE, HO JIEJI0 HE B ATOM.

l'opa3go Oonee BaXKHBIM TMPEACTABISAETCS TO, YTO XapaKTep CEMEHHO-OpadyHBIX OTHOIICHUMN
JNEUCTBUTENLHO TIpETeprieBal KapJAWHAJIbHbIE HW3MEHEHHWS, B TOM 4YHCJI€ W HAa MPOTHKCHHUH
NUCbMEHHOM uctopun. Pumckas «familiay kapnuHaabHBIM 00pa3oM OTIMYACTCS OT COBPEMEHHOTO
OTJAJICHHOTO aHaJIora, W HE HaJ0 OBITh MapKCHUCTOM, YTOOBI COTJIACUTHCS C TEM OYEBHUIHBIM
BBIBOJIOM, YTO XapaKTep CEMEWHO-OpauHbIX OTHOILIEHHH, B COBPEMEHHBIX O0OIIECTBax,
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OpUONMKAIOIUXCA K TaTpHapXaibHbIM, Ae-()akTo MPOJOKAET PEe3KO OTIUYAThCS OT TOTO,
KOTOPBIN cioxuiics B 3anagHoit Esporne [8].

SIpkuM TIpUMEpOM 37eCh SIBISETCS XapaKTep CeMEWHO-OpayHBIX OTHOIICHWH B peciyOimke
Kazaxcran, rae, HecMOTps Ha (OpMalIbHOE JOMHHHUPOBAHUE JIEMOKPATHUECKHMX HHCTUTYLUH B
OOIIIECTBEHHOHN JKW3HHU, COXPAHSKTCS MHOTOYMCIIEHHBIE YepPThl M MaTpPUApXalbHOIO YKJIazna, U
BCEr0 TOT0, YTO HEBOJIBHO BBI3bIBAET AJUIIO3UH C IIEPUOJIOM paHHEro (eonanusma.

CrnenoBarenbHO, HE3aBUCUMO OT CYILECTBOBAaHUS LIMPOKOTO CIEKTPA BO33PEHHH M HIEOJIOTHUH,
KOTOPOM NPUIEPKUBAIOTCA T€ WJIM HHBbIE aBTOPbl, UMEET CMBICI C MAaKCHUMalIbHO OOBEKTHBHBIX
MO3ULMI MPOAHATU3UPOBATH IIPUUMHBI, BCIEACTBUE KOTOPBIX M3MEHEHUS I100albHON MOBECTKH,
CBSI3aHHBIE C BOIPOCOM O PECTPYKTYpPH3AallMU CEMEHHO-OpauHbIM OTHOIICHUH, JEHCTBUTEIHHO
OKa3aJluCh aCCUMHIIIMPOBAHbI 00IIIECTBOM (110 KpaifHel Mepe, 3araaHbIM).

[TonuepkHeMm ele pas3, UTO ACCUMUIMPOBAHHBIMU OOILLECTBOM SIBJISIFOTCSI TOJBKO TE€ BO33PEHMS,
KOTOpbIE B TOM WJIM MHOHM Mepe OTBEYAOT Ha COOTBETCTBYIOIIMN COLMAJBHBINA 3alpoc, U ITOT
BBIBOJ] MOKET OBITh CJeNIaH, MCXOJAd M3 CaMbIX 0oOwMX mpexacraBieHuil. CienoBarenbHO, €Cid
JII'bT-noBecTka okazanach aCCUMMIMPOBAHHOM OOLIECTBOM, TO 3TO KAaK MUHHUMYM MOXET CIYXHUTb
MapKepoM TOIO, 4YTO Ta CTPYKTypa CeMeHHO-OpauyHbIX OTHOILEHWH, KOTOpas CJOXWIach B
IPE/IIECTBYIOLINE UCTOPUYECKHE MEPUObl YK€ IepecTana OTBedyaTh OOIIECTBEHHBIM 3ampocam,
4YTO HamOoJjiee HArjsAHO HE MOIJIO HE IPOSBUTCSA B TEX CTpaHax, KOTOpbIE MEPBBIMU MEPEXO] HA
OoJiee BBICOKHE TEXHOIKOHOMUYECKHE YKIIA/IbI.

[TomuepkuBaeM Mbl HU B MaJIeHIel CTENIEHH HE MBITAEMCS] aTUTUPOBATh 32 KOHKPETHYIO (POpPMY
CEMEHO-OpavYHbIX OTHOIIICHUH, YK TeM 0oJiee HE MbITaeMCs 00OCHOBATh IPETCH3UH TON WITH HHON
ux (GopMbl Ha aOCONIOTHOCTh, MbI IIBITAEMCS MPOAHAIN3UPOBATH AAHHBIA BONPOC ¢ MAaKCUMAaJIbHO
O0IIMX MO3ULUH, TOHATh, KAK UMEHHO CJIeyeT PearupoBarh Ha T€ BBI30BbI, KOTOPbHIE CTABAT NEpPE
IIOCTCOBETCKUMHM CTPAHAMU COBPEMEHHOCTb.

OueBUAHO, YTO €CIIM OCHOBBIBAThCA Ha KpallHEM HENPUATUU M3MEHEHHH II00abHONW MOBECTKU
B paccMaTpUBacMOM OTHOLIEHHWH, TO OTO Kak MHHUMYM CTOJIb K€ OINNACHO, KaKk H €€
0e30roBopouHoe MpHUHATHE. B 01HOM ciyyae peub UIET O TOM, UTO Takue cTpaHbl kak Kazaxcran
Hen30exXHO OyZIeT CKaThIBaThCs B apXauKy, B APYTOM — UYTO OHM OKaXYTCS LIETUKOM U MOJHOCTBIO
MOTYMHEHBI UACOIOTHH, «<UMIIOPTUPYEMOI» H3-3a pyOexa.

O0e 3TH TEHJEHLMHU, HECMOTPS Ha SBHOE NPOTUBOPEUHE MEXIY HUMH, OJUHAKOBO OIACHBI.
NmenHo mosTtoMy TpeOyercs BbIpabOTaTh MAaKCHUMalIbHO B3BELICHHBII M MaKCHUMaJbHO
O0OBEKTUBHBIN B3IJIs1]1 HA 3TOT BOIIPOC.

IToaxomuTe K PEICHUIO TOM 3aJa4d MOXKHO COBEPIIEHHO C Pa3JIMYHBIX ITO3MIMMI, B JaHHOU
paboTe npeAnpuHUMAETCs MONBITKA NCTOJIKOBATh XapaKTep PECTPYKTYPHU3ALUU CEMEHHO-OpadHbIX
OTHOIIIEHUH C TOYKH 3peHUS 00IIel TeOpUH HEUPOHHBIX CETEH.

Ha niepBbIit B3rs/] cama NOCTaHOBKA BOIIPOCA 3/1€CHh BBIMVISLAUT HECKOIBKO HAAYMAaHHOM, OJTHAKO,
€ClIi TPUHATH BO BHHUMaHue pe3ynbTatel padoT [9,10], TO cTaHOBUTCS OYEBHUIHBIM, UTO
paccMaTpuBaeMbIif BOIIPOC B HACTOSIIEE BpeMs 11e1ecOo00pa3HO CTaBUTh UMEHHO TaK.

A UMEHHO, B UMTHPOBAHHBIX BhINIE pPabOTax OBLIO IMOKA3aHO, YTO HHTEIUIEKT YeOBEKa
(bakTHUeCKU SIBISETCS MPOU3BOAHBIM OT TOM CTPYKTYpbl KOMMYHHMKAIIMOHHBIX CBS3€H, KOTOpBIE
CKJIaJbIBAIOTCS B 00O1IecTBe. MIHTEIIEKT ClieyeT IMpexk/ie BCero paccMaTpuBaTh Kak aTpuOyT BHUJA,
a He Kak aTpuOyT MHIMBHIA (JOKa3aTeIbCTBA TOTO MOJOXKEHHs cojaepxarcs B pabdorax [9,10]),
npuuéM 3THU J0Ka3aTelIbCTBa OCHOBAaHbI Ha TEOPHM HEHWPOHHBIX CeTel, a TouHee Ha Haubosee
oOIIMX BBIBOJIaX, KOTOPHIE MOKHO ClieJaTh Ha OCHOBAaHUU JIaHHOM TEOpUHU.

Heckonbko 3aberasi Bmepea, OTMETHUM, YTO MHTEIJIEKT YeJIOBEKAa €CTh HeKas HaJJIMYHOCTHAas
MH(GOPMALMOHHAs CYIIHOCTb, HBOJIOLMOHUPYIOIIAS B PEXKHUME PEaJIbHOTO BPEMEHH, MpPUYEM 3Ta
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IBONIIONHS KECTKO KOPPENIUPYET C IBOJIONUEH CeMeWHO-OpadHbiX oOTHOmIeHH. Koib ckopo
MHTEJUIEKT €CTh BUIOBOW NPHU3HAK, @ CeMEHHO-OpayHble OTHOILICHHUS ONPEACISIOT, B KOHEUHOM
cyeTe, XapakTep KOMMYHUKALMOHHON CTPYKTYpbI COLIMYyMa, TO, KAK MUHUMYM, 3TH BEIIH SIBIISIFOTCS
B3alMOCBSA3aHHBIMU. ['0BOpS HECKOJBKO YTPUPOBAHHO, XapaKTep KOMMYHMKAI[MOHHBIX CBS3€H B
o011ecTBe MOPOXKIAET XapaKTep UHTEIUIEKTa OT/IEIbHOIO YEeTIOBEKa.

B npocreiimem ciydae, 370 00CTOATEILCTBO MPOSIBISIETCS KaK AUKTAT cpedbl. B uacTtHOCTH, B
TeX O0IIecTBax, IJe 3aMETHO BIUSHUE MEPEKUTKOB paHHE(DEOAATHLHOTO CTPOS, TUKTAT CPE.bl
sBIgeTcs Ooyiee 4YeM BBIPAKEHHBIM, UTO MOXKET MOJTBEPAUTh, B YACTHOCTH, KK/l Ka3axCTaHell.
Jlaxxe B mepuoj NaHAEMHUHM MHOIME Ka3aXCTAaHCKUE CEMbU OKa3aJUCh 3AJI0KHUKAMHU HEJEINbIX
TpaauLIMiA, OKa3aJHCh BBIHY)KJICHHBIMH TPAaTUTh OTPOMHBIE (PUHAHCOBBIE PECYpPCHI HA COBEPILIEHHO
OeccMbICIIeHHBIE CBaZicOHBIE W WMHBIC TBIIIHBIE TOPKECTBA. Bce 3TO - KOHKpETHBIE IMPOSBICHUS
JMKTaTa Cpelbl, a TOUHEE KOHKPETHBIE MPOSBIICHUS COLMOKYIBTYPHOIO KOJA, MPEICTABIIAIOIIETO
co00if B COOTBETCTBUHM C pe3yibTaramu [11], ucmoiHsemMyro mnporpamMmy, KOTopas 3acTaBisieT
WMHJMBH/IA ITIOCTYIATh HE B COOTBETCTBHUHU C JIOBOJAAMH Pa3yMa, a B COOTBETCTBUH C TEM, KaK 3TO EMY
MPEANUCHIBAET CPEa.

Taxoro pona mpuMepoB MOKHO MPUBOAUTH OYEHb MHOTO, HO BCe OHU OyayT TOBOPUTH 00 OJTHOM
u TOM Xe. Mexay XapakTepoM KOMMYHHKAallMOHHBIX CBsI3€l B OOIIECTBE M HMHTEIUIEKTOM
OTAENBHOTO MPEJICTABUTENS 3TOTO OOIIECTBA CYIIECTBYIOT, KAK MHHUMYM, KECTKHE KOPPEISAILUH.
CnenoBaTenbHO, 3BOMIOLUS I100aJIbHOM KOMMYHHUKAlMOHHOM CpEJbl, 3BOJIOLUS HOOCQEpPHI, HE
MO>KET HE MOBJIEYb 32 COOOM M PECTPYKTYpHU3ALUN CEMENHO-OpayHbIX OTHOLLIEHUH.

31ech yMECTHO clienaTh HeOoublnoe OTcTyrieHne. B moHorpaduu [8] moauepkuBaioch, 4ToO
COBpEMEHHAasi MOHOTaMHasi CeMbs, OTHIOJb HE SBIIETCS HEKOW aOCONIOTHON ITaHHOCTHIO, OHA
poauiachk B MEPHOJI, KOTOPbIM YCIOBHO MOYHO Ha3BaTh peBostonueil «Pomeo u JKynbeTThl», TO
€CThb SIBJIIETCSI TPOJYKTOM CPAaBHHUTEIBHO BBICOKOPA3BUTOIO OOIIECTBA, 4YTO, BIPOYEM,
YTBEP)KIAJIOCh U B IUTUPOBAHHOM BbIlIe MOHOTpadun Opuapuxa DHrenbca.

WNHnave, coBpeMeHHasi CeMbsl POAMIIACH BO BIIOJHE OMNPEIEIECHHBIX KOHKPETHO-MCTOPUYECKHX
YCIIOBUSIX, OHA OTBeyaja ONPEIeNIEHHOMY OOIIECTBEHHOMY YKIIaJy W HEH30€KHO COMIET ¢
HCTOPUYECKON CIEHBI, KaK TOJIbKO OOIIECTBEHHO-UCTOPUUECKHUM YKIIa]l TOMEHSETCS.

Opnaxo, pa3o0paThCsi B TaKOr'0 pojia MpoLeccax, aHaIU3Upysl TOJBKO T'YMaHUTApPHBIE aCHEKThI
npobnembl, KpaiiHe ciaoxHO. Kak MHHMMYM, 37echb OCTaHeTCs MIMpoyailuii mpoctop A
JUCKYCCHM, a OOBEKTUBHOCTh T€X WJIM HMHBIX CY)XICHMH OyAeT BBI3bIBaTh OOJBIINE COMHEHUS
(BmpoueMm, Kak M TNpH OOCYXIEHHM J0OOro JApPyroro BONpOCa, MMEIOIIEro HAE0JIOTHYEeCKUN
noarekct). CienoBaTesibHO, OCTPO HEOOXOIUM COOTBETCTBYIOIINN METOA0JIOTHYECKUN (DyHTaMEHT,
o0OecrieunBallliuil 3aBeIOMO OOBEKTHBHBIM B3rJsA Ha mnpobiaemy. VIMeHHO ero u Moxer
MIPEIOCTaBUTh TEOpUs HEMPOHHBIX CETEH, 0COOEHHO €Clii HMCIOIb30BaTh €€ B JlyXe MOHOrpaduu
[11], T.e. ms aHAMM3a YBOIONMH OOIIECTBEHHOTO CO3HAHMSI.

HeiipoceTBast TpakTOBKa MOHSTHS «OOIIECTBEHHOE CO3HAHUE» COCTOMT B cieayromiem [9—11].

Paccmotpum nByX mrozeid, BcTynaroumx B 6eceny. [IpuHATO roBOpHUTH, UTO B JAHHOM CIIy4ae B
JMAJor BCTYMAIOT JBa WHAMBHIA. DTO, OJHAKO, SIBIAETCS MNPUOIMKEHUEM, MPHYEM BECbMa U
BecbMa TpyObIM. B neifcTButensHOoCTH peub ujeT 00 OOMEHe CHUrHajJaMH MEXIy HEPBHBIMHU
KJIETKaMHU — HEMpOHAaMU, COCTaBIISIONIMMH TOJIOBHONW MO3T KaKIOTr0 M3 cOOECeTHUKOB. YUUThIBaS,
YTO MPHUPOJIa CUTHAJIOB, KOTOPBIMHU JIPYT C APYroM OOMEHMBAIOTCS HEMpOHBI, B JAHHOM Ciydae
SBJIIETCS BTOPUYHOM, MOYKHO YTBEpXAaThb, UTO 3/eCh (QopMupyeTcss oOuias HEWpOHHas CeTb,
cocTosiliasg W3 JIByX OTHOCHUTEIBHO CaMOCTOSITENIbHBIX (PparMeHTOB, KaxXablii M3 KOTOPBIX
JIOKQJIM30BaH B Ipejieax TOJI0BHOTO MO3Ta COOeCeTHUKOB.
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[Ipomomxkast 3Ty JOTMKY JIETKO TPHWTH K BBIBOAY O CYIIECTBOBAHUU TJI00AJIbHOU
KOMMYHHUKAI[HOHHOU cetu [9-11].

Jlanee, Kak 3TO BBITEKACT M3 CAMbIX OOIIMX IOJIOKEHHA TEOPHHM HEHPOHHBIX CETEH, EMKOCTh
namsITH HeMpOHHOU ceTu (M ee MH(OPMAIIMOHHBIE BO3MOYKHOCTH B II€JIOM) HETMHEHHO 3aBUCUT OT
yyclia BXOJSIIMX B Hee AJIeMEHTOB. Tak, MH()OpPMalMOHHBIE BO3MOKHOCTH HEHPOHHOW CETH,
COCTaBJICHHOM MX JBYX OJIMHAaKOBBIX TMoOJceTei, Oosee uyeM B [Ba pasza MPEBHIIIAIOT
nH(OPMAaLIMOHHBIE BO3MOXKHOCTH Ka)/I0H U3 HUX MO OTAenbHOCTU. ClieIoBaTeNbHO, HApSLy ¢ TOU
MaMAThIO, KOTOpBIE CBSA3aHBl C OTJCJIBbHBIM OTHOCHUTEIBHO CaMOCTOSITENIbHBIM (parMeHTOM
r7100anbHOM ceT (MO3rOM MHIMBHJIA), CYIIECTBYET M ONPENEICHHBI CErMEHT MaMsTH, KOTOPBIH
ClIeyeT TPaKTOBaTh Kak CYry0oO KOJUIGKTHBHBIA. Jlamee, (YHKIIMOHMpPOBAHHWE TI00ATBHON
HEHpPOHHOI ceTH M ee (hparMeHTOB OTHIOJb HE CBOJUTCS K 3allOMHHAHHMIO. B HUX 3aBenomo
BO3HUKAIOT ONpE/CICHHbIE MH()OPMAIMOHHBIE CYIIHOCTH, OJHOW M3 HUX SBJISIETCS COOCTBEHHO
pa3ym uenoBeka. TouHee, JaHHYIO CYITHOCTh B HEKOTOPOM HPUOIMKEHUU MOXKHO TPAaKTOBATh Kak
COIPSKEHHYIO C OTAENbHBIM (parMeHTOM TJI00anbHOM ceTH (MO3rOM HWHIUBUIA). YUUTHIBAs
CHCJIaHHBIA BBIIIE BBIBOJ, €CTh BCE OCHOBAHHUS I0Jararb, 4YTO Ha HAJJUYHOCTHOM YpPOBHE
nepepabotku uHpopmanuu (HOPMHUPYIOTCS U HHBIE HHPOpPMAIMOHHBIE cymHOCTH. [Ipumepom
TaKoOW CYLTHOCTH sIBIIsieTCs JIt000# M3 ecTecTBeHHBIX s3bikoB. Kak mucan Ymbeprto Dxo [12] «aT0
HE MBI pa3rOBAPUBAEM SI3bIKOM, 3TO S3BIK PA3rOBAPUBACT HAMU.

O cymiecTBOBaHUM HAJTMYHOCTHOTO YPOBHS NepepadOTKu WH(POPMAIMY BIIEPBBIE TOBOPHIIOCH B
[13] mocTeneHHo Takoro poja CyXKISHHS NOTy4aroT IpU3HaHue (CM., Harpumep, [14].)

Hanee, WHPOPMALMOHHBIE CYIIHOCTH, (OPMUPYIOIIMECS Ha HAIJIMYHOCTHOM YypPOBHE
nepepaboTku UHPOpPMAIMK, HE MOTYT HE OKa3bIBaTh BIMSHUS Ha KaXJI0TO U3 Hac. TouHee, HIMEHHO
3TH CYIIHOCTH M (POPMHUPYIOT TO, YTO HUMEHYETCS COLMOKYJIBTYPHBIM WJIH LUBUIN3AUOHHBIM
kogoM. C 2TOH K€ TOUKM 3pEHHUs MOKHO MHTEPIPETUPOBATH U BO3HUKHOBEHHE KOJUIEKTHBHOIO
0eCcCO3HATEeNbHOTO0, U IPUPOAY APXETHUIIOB.

Bbonee Toro, MoxxHO BbICKa3aTh 0ojiee 4eM 0OOCHOBaHHYIO TUIIOTE3Y, B COOTBETCTBUU C KOTOPOI
SBOJIFOLIMS MHTEJUIEKTA YEJOBEKa A IO IYTH OT KOJUIEKTMBHOIO K MHAMBUAYyalbHOMY. MHaue,
MHTEJJIEKT BHAyale TMOSBMJICS KaK KOJUIGKTMBHBIM W CTal WHAMBHUIYaJIbHBIM TOJBKO Ha
CPaBHUTEJIBHO MO3IHUX UCTOPUUECKUX ATarax, MpearnooKUTEIbHO — B Iepuoa mMarpuapxara [11].
JlaHHasi THIOTE3a OCHOBBIBACTCS Ha OOIIUX MPEJACTABICHUAX O XapakTepe JBOJIOLNHU, TaKXKe
BBITEKAIOUINX U3 TEOpUU HEUPOHHBIX ceTell. IMEHHO HeMpOceTeBON MOAXO0M MO3BOJISIET PACKPHITh
MEXaHU3M HBOJIIOIUH, AIbTEPHATUBHBIM MyTalMOHHOMY. HamoMHHMM, 4TO 1O camMoro HeAaBHETO
BPEMEHHU MOJABIAONIEe OOJBIIMHCTBO TEOPUIl, OMUCHIBAIOIIMX HBOJIOIMOHHBIE MPOLECCHI,
MIPOTEKAOIINE B IIPUPOJE, TAK WIM MHAYE OCHOBBIBAJIOCH HA BO33PEHHUSX, BOCXOMSIINX K TEOPHUH
MPOUCXOXKACHUS Ononornyeckux BuoB Y. JlapBuHa.

Takoro poga TeOpHM CTaJKMBAETCS C HENPEOJOJIMMBIMH TPYAHOCTSIMH, KOTJA HMX IBITAFOTCS
MPUMEHUTh K MCTOJIKOBAaHUIO MEXaHW3MOB IBOJIIOIMH, MPEANISCTBOBABIICH Ouosiormdeckoit [15].
I'maBHass w3 HuX coctouT B cienyronieM: JKW3HP Ha HalleW IUIAHETE peaau3yercs uepes
HKOCHUCTEMBI, TPOHU3AHHBIE CIIOXKHOM cucTeMON Tpoduueckux cBa3ed. Hukakas otaenbHas
MYyTaIHsl He MOXeT IPUBECTH K CKAYKOOOPa3HOMY TOSIBIEHHUIO CTOJIb CIIOKHBIX CHCTEM.

HeiipocereBoil moaxoJ OCHOBBIBAETCS Ha MPEACTABICHUAX O TOM, YTO KaXJOW CIO0KHOMU
CHCTEME MOXXET OBITh IOCTaBJIE€HAa B COOTBETCTBHE HeKass HEHpOHHas ceThb WM ee aHanor [15].
Oosmonus (HU3NYECKOM peanr3auu HEHPOHHON CEeTH MPOTEKAeT ropasio ObICTpee, YEM SBOTIOLUS
€€ OT/IeJbHBIX KOMIIOHEHT, TaK KaK B 3TOM cCllyyae pedb HAET TOJbKO JIHIIb O TpaHChHOpMaLusix
apXUTEKTYpPHI CBSA3EH MeXIy dneMeHTaMu. X Tpancopmaliy npoTeKkaroT ykKe TOIbKO KaK OTKJIUK
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Ha BO3HMKHOBEHHME HOBOI'O COCTOSIHMSI CETH B II€JIOM, YTO M IIO3BOJIAET, B TOM YHCIE, PACKPBITH
MEXaHHU3M 3BOJIIOLMOHHBIX CKAYKOB.

[IpumeHsist 3TOT MEXaHU3M K 3BOJIIOIMM MHTEJUIEKTA, HEJIb3s HE MPUMTHU K BBIBOLY O TOM, UTO
MHTEJJIEKT IE€PBOHAYAJIbHO BO3HUK KaK KOJUIEKTMBHOE sBJIeHME. B mopsaake WUIIOCTpaluu
OTMETHUM, YTO PA3BUTHIA MHTEIUIEKT CTAHOBUTCS MPEUMYIIECTBOM (a TeM Oosiee — IBOJIOLIMOHHBIM
MIPEUMYIIECTBOM) TOJIBKO MPH OINpPENETICHHBIX YCIOBUIX. VICTOpUS 3HAET CKOJIBKO YIOJHO CIy4aesn,
KOT'/Ia YWICHOB TOM WJIM MHOM COLMANIbHOM TPYIIIbI, HAIPOTUB, MOABEPraJid TOHEHUSM TOJBKO 32 UX
MHTEJIEKTYaJIbHOE ITPEBOCXO/ICTBO.

VMeHHO 13 Takux cOOOpa)keHUN U MOXHO MPUNTH K BBIBOAY O TOM, UYTO MaTpUapxaT HE MOI' HE
cyliecTBOBaTh. Anb(a-camily — BOKaky CTau, KOTOPOTO HE MOTJIM HE Pa3pa)kaThb CaMIlbl, B YeM-TO
IIPEBOCXOJISALINE €T0 (KaK 3TO UMEET MECTO U ceiluac) — MOT IPOTUBOCTOSTh TOJIbKO KOJIJIEKTUBHBIN
MHTEJUIEKT (0COOCHHO Ha MEPBBIX dTalax ero craHoBieHus). OTCIOAa — TE€3UC O TJIABEHCTBYIOIICH
POJIH JKEHIIUH, TOYHEEe — KEHCKOT0 Hayania, B IEPHOJ] CTAHOBJICHUS WHTEIICKTA.

B nocnemyromme — ucTOpuYecKHE — MEPHOAbl  MHTEIUIEKT  MOCTETIEHHO  CTaHOBHJICS
WHIUBUAYAIBHBIM, XOTS O3TOT MPOIECC M HENb3sl CYUTATh IOJTHOCTHIO 3aBEPIICHHBIM: Kak
O0TMEYaJIOCh BbIIIE, WH(DOPMALMOHHBIE CYITHOCTH, (POPMUPYIOIIHECS HAa HAJATUYHOCTHOM YpPOBHE
nepepaboTku HHQPOPMAIMK, MPOJOJDKAIOT OKa3blBaTh BBIPAKEHHOE BIIMSHHE HAa HWHAWBHIIOB
(uHorma — pemiatomiee). TemM He MeEHee MMEHHO WMHJMBUIYyadU3alus HMHTEIJIEKTa W CO3HAHUS
MO3BOJIMIIA «anb(da-camiy» BO3POAMTCS B HOBOM KadecTBe (HAmpuMmep, OOO0KECTBISEMOIO
MpaBUTEIS, TJIABBI pOJa U T.1.).

Crenpl CymiecTBOBaHMS KOJUIEKTHBHOTO pa3yMa MOXHO YBHJAETh B MU(OJIOTHH, B MHCTEPHUSIX
BakxaHOK [16] xynbre Peu-KubGenbi-Acraptsl [17] u T.1., 0IHaKO paccCMOTpPEHHUE 3TOTO BOIpOCa
BBIXOAWT 3a paMKu JaHHOW paboTel. Hamuoro Oonee cymectBeHHO apyroe. C pa3BuUTHEM
TEJIEKOMMYHUKAIIMOHHOW HWHAYCTPUM KAYECTBEHHO MEHSETCS KOMMYHMKAIMOHHAsl CTPYKTypa
COLIMYMA, B YACTHOCTH, reorpadudeckue pakTopbl UTPAIOT BCE MEHEE 3aMETHYIO POJIb.

DTO HE MOXET HE MPUBECTU K PE3KOMY YBEITMUYEHHUIO TOTO CETMEHTA OOIIeH maMaTH rio0anbHON
KOMMYHHMKAI[MOHHON CETH, KOTOpPBIM MPUXOAUTCS HAa HAMJIUYHOCTHBIE HH(OPMALMOHHbIE
CTPYKTYphl. YTpouiasi, 3TH CTPYKTYphbl C KaXIbIM I'OJIOM Bce 0ojiee KpEemHYT U OKa3bIBAIOT Ha
UHIUBUIOB Bce Oosiee 3aMeTHoe Bo3zzeiicTBue. Heckonbko 3aleras Brepen, OTMETHM, YTO BCE
Oosblilee pacrpoCTpaHEHHE UIEONOTuH (eMHHH3Ma B CTpaHax, B KOTOPBIX Bce 0ojiee BECOMBIH
BKJIaJ B SKOHOMHUKY IPUXOJIUTCS Ha MATHII M IIECTOM TEXHOJOTMYECKHE YKIAJbl, KaK pa3 H
OTBEUAET «IIPOOYKICHHUIO» TEX HAUIMYHOCTHBIX WH(OPMAIMOHHBIX CTPYKTYpP, KOTOpPHIE OTBEYATH
(hOpMHPOBAHHIO KOJUIEKTUBHOTO pa3yma B IEPHO]] MaTpuapxara.

Bbonee Toro, ecte Bce OCHOBaHUS MOJaraTh, YTO COBPEMEHHOE OOLIECTBO HAXOAUTCS B CBOETO
pona Touke Oudypkanuu, T.e. €ro JanbHelllee pa3BUTHE MOXET MJITH B COOTBETCTBUU C
HECKOJIbKUMH pa3jINuHbIMU cleHapusMu. [loguepkHeM, YTO aHAJOTHYHBIA BBIBOJA, XOTS U U3
IpyTUX cooOpakeHuil, paHee ObLI cjienad B padoTe [18].

OavH W3 cleHapHeB, KOTOPbIM 3aBEAOMO MOXHO Ha3BaTh IECCUMHCTHUYECKHUM, OTBEYAaeT
CTPEMHTEIBHOMY MAaJICHUI0 KauecTBa 00Opa30BaHUs, MPOTrPECCUPYIOIIEMY OIIYIIJICHUIO HApOJHBIX
Macc.

IIpu peanuzanuu JaHHOTO CLIEHAPHsI CUCTEMAaM MCKYCCTBEHHOIO MHTEIIEKTa OTBOJUTCS BIIOJIHE
onpenereHHass pojb — MOJABICHUS WHIUBUIYAIBHOCTH JUYHOCTH, YCTAHOBJIEHHWE TOTAJIBHOIO
KOHTPOJISI HE TOJBKO HajJ €€ JEHCTBUSMHU, HO U HaJ MBICISIMH, YYBCTBAMHU U TMOOYXKICHUSMHU.
OTtyacTu Takvue TEHACHIIMH YXKe peau3yroTcs Ha MpakTUKe. Bricokopa3BuTas HHIYCTPHUS PEKIaMbl
U MOJABI YIpaBisIeT HE MPOCTO IMOBEACHHEM JIOJEH — OHa ympaBiseT HUX JKEIaHUSIMH H
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YCTPEMIJIEHMSIMM, TPUYEM @K€ Ha IOBCEIHEBHOM YpPOBHE. BrIpaxkaschb MapKCHUCTCKHM S3bIKOM,
peub yke UIET 00 OTUYKICHUU YEeJIOBEKA OT €0 COOCTBEHHOTO pa3yMa U CO3HAHMUS.

OmnpeneneHHble KPYTd B MOJUTHYECKHX 3JIMTaX OMIMOOYHO IOJNAraroT, YTO NMPH ITOM OyAyT
CYIIECTBEHHO YHPOIIEHBl METOJbI YNPABICHHS HACEJICHHEM, OJHAKO Ha MPAaKTUKE 3TO Oyxaer
O3HauaTh BO3BpAlICHUE K KOJUIEKTUBHOMY pa3syMy — OajaHC MEXAYy HWHIUBHIYalIbHBIM U
KOJUIEKTHUBHBIM HayaJlaMH B CO3HAHUM BHOBb CMECTUTCA B CTOPOHY IocienHero. Jlpyrumu
CJIOBaMH, B peaJM3allMy JAHHOIO CLIEHapusl HEe 3aMHTEPECOBAH HUKTO — HU OOILIECTBO, HU 3JIUTHI,
KOTOpblE HEHU30€KHO MOTEPSAIOT BIMAHUE M3-3a TOTO, YTO HE CMOIYT KOHKYpUpOBaTh ¢
HQJIMYHOCTHBIMU MH()OPMAIIMOHHBIMU CTPYKTypaMH (MHaue — Mpouecchl HH(OpMAIMOHHON
CaMOOPraHU3allMK B OOILIECTBE, NOBEJCHUE WICHOB KOTOPOro Bce 0o0jee HAIlOMHHAET HOBEACHHUE
KOJIJICKTHBHBIX HACEKOMBIX, HEBO3MOXKHO OyJIET B3SITh 1101 KOHTPOJIb).

[IpssMO TIPOTHBOIOJIOKHBINA CLEHAPUN IIPEANOJIAraeT YKpPEIUIEHHE CYBEpEHUTETa JIMYHOCTH,
paciipeHre ee BO3MOXKHOCTEH 3a cueT mepeJoBbIX HH(POPMALMOHHBIX TexHosoruil. Ilpu
peai3allMi 3TOrO CLIEHApHs 4YeJIOBEYECTBO, 3a CYET MCIIOIb30BAaHUS CUCTEM HCKYCCTBEHHOIO
MHTEJUIEKTA, OJIy4aeT BO3MOXKHOCTb HEIIOCPECTBEHHO B3aMMOAECHCTBOBATH C MH(POPMALIMOHHBIMU
CYIIHOCTSIMHU, Pa3BUBAIOLIUMUCA HAa HAUIMYHOCTHOM YPOBHE NepepaboTKu MH(OpMAaLUH, YTO, B
TOM YHCIIE, CO3/1aeT MPEINOCBUIKM Ul CO3JaHHs Ooyiee YeM HETPUBHAJIBHBIX YIPABICHUECKUX
CXEM.

Pasymeercs, Mexay STUMHU JBYMS MOJSIPHBIMH CLEHApUSIMU JIEKUT OTPOMHOE KOJUYECTBO
Pa3IMyYHBIX MPOMEKYTOUHBIX BapuaHTOB. Kakoil M3 HUX peaiu3yeTcsl Ha MpaKTUKE, NPeayrajiaTh
ceiiuac HeBO3MOXkHO. OJIHAKO yK€ Ha JAaHHOM 3Talle MCCIEJOBAHUMN MPEACTaBIAECTCS OYEBUIHBIM,
YTO KaXAOMY M3 ITHX MHOTOYHUCIIEHHBIX BapuUaHTOB OyJaeT oTBe4YaTb, B TOM YHUCIE, U CBOS
CTPYKTypa CeMeHHO-OpauHbIX OTHOIIEHUH, CYIIECTBEHHO OTJIMYaAKoUled OT TOoH, uyTo OblIa
KOMIUIEMEHTapHa 31oxe MoaepH.

IIpexne Bcero, JecTpyKUMs TpaJWLUOHHOW ceMbu 0e3 (opMupoBaHHMs a/JeKBaTHOU
aIbTEPHATHUBBI, CONPOBOXKIaeMasl MaJeHHEM KauecTBa OOpa3oBaHUs, YTPAaTOW JIOTUYECKOTO M
CHUCTEMHOI'O MBILUIEHUS OOJBIIMHCTBOM HAacCeNeHUs, OJJHO3HAUYHO NMPUBEIET K TOMY, YTO OajaHC
MEX1y UHAMBUAYAIbHBIM U KOJJIEKTUBHBIM HaudalaMH B CO3HAHUM 4YeJoBeKa OyAeT cMelaThcs B
CTOpOHY mnocieaHero. Ha mpakTuke 3TO 03Ha4aeT CTAHOBJIIEHHUE «HOBOIO Marpuapxara». B
YaCTHOCTH, UAE0JIOTusl (heMUHHM3Ma, KOTopas Jie-(pakTo OTpUIAaeT caM MPUHIMII HepapXHUYeCcKOro
yIpaBlieHUs] (TPaKTyeMblil Kak IpOsBICHHE «TOKCHUYHOM MacKylnuHHocTu» [19, 20] mockombKy
JAHHBIA TIPUHIMI HEPA3pbIBHO CBSA3aH C TAaKUMHU KauyeCTBaMU KaK CTPEMIIEHHUE K JIMIEPCTBY,
COCTSI3aTENBHOCTh U T.J.), SBISETCS 3PUMBIM TPOSBICHUEM «IIPOOYXKACHUS» HH(DOPMAIIMOHHBIX
HAJUIMYHOCTHBIX CTPYKTYp, SBJISIIOIIMXCA aHajJoraMM TeX, 4YTO OOYCJIOBUJIM IOSIBJICHHE
KOJUIEKTUBHOT'O pa3yMa B repuoJ MaTpuapxarta. He Oyner OoibIuM mpeyBeIrnuyeHueM cKa3aThb, 4YTo
B HQJJUYHOCTHOM KOMMYHUKAIIMOHHOM MPOCTPAHCTBE YXKE€ HUIYT CTOJIKHOBEHHS MEXIY
MH(OPMALIMOHHBIMU CYIIHOCTSIMHM, OTBEUYAIOUIMMH Pa3IMYHBIM JIMHUSM MOCIEAYIOIIEr0 Pa3BUTHUS
YeJI0BEYECTBA, U KaX/1as U3 HUX HAXOJIUT CBOE OTPAKEHHUE B COOTBETCTBYIOIIEH UCOIOTHH.

Jlanee, anbTepHaTHBHBIA CLEHApUM pa3BUTHS, CBSI3aHHBIM C YKPEIUICHHEM CYBEPEHHUTETA
JUYHOCTH (TepMMH NoHUMaeTcs B TpakToBke T. boje), Takyke HE MOXKET NMpeArnoaaraTb COXpaHeHHe
MHCTUTYyTa CeMbH B ee cymecTByooumeil ¢opme. OCHOBHOW MNpPUYMHON 371€Ch SBISETCS
NPOTHBOpPEYNE MEXKJYy BO3pacTOM OHOJOTMYECKOW W coluaibHON 3penocTH. IlomoBo3penbiMu
0coOM Hamero OMOJIOTMYECKOTo BHA CTAHOBSTCS NpUMEpPHO K 14 ronmam, W 3TOT IMOKa3aTelb
OCTaeTCsl HEMMEHHBIM JI0JITUE CTOJIETHS (BO MHOTHUX KYJIbTypax MPOILUIOro 3TO M ObUT OpayHbIi
Bo3pacT). HampoTuB, Bo3pacT comuaibHOM 3penoctu Bce Oonee ypenuuuBaercs. HawnbGomnee
HarJsIHO 3TO MPOCIIEXKHUBAETCS B TEX COLMANBHBIX I'pyIIax, 4bsd Mpo(ecCUOHaANIbHAs 1A TEIbHOCTh
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TaK WIM WHAYe CBSI3aHA C MHTEJUICKTYAJIbHBIM TpyaoM. OduIuanbHBI BO3PACT, 1O AOCTHIKCHHS
KOTOPOr0 YYEHBIM CUMTAETCsl MOJIOABIM, — 35 JeT. DTO TOJbKO Ha OJIMH TOJ OTIUYAEeTCS OT
BO3pacTa, B KOTOPOM UYEIOBEK MOXKET CTaTh O0aOyIIKOW WM IEAYIIKOW Jaxe MpPU CTPOTOM
CIICIOBaHMM HOpPMaM JEHCTBYIOIIEro 3akoHomarenbcTBa (182 = 36). bonee Toro, B
paccMaTpuBaeMbIX COLMAIBHBIX I'PyNIax MOJO0Jas CEMbs TPAJAMIMOHHOIO THUIIA, B KOTOPOMl €CTh
neTH, e-hakTo 4acTo HE MOXKET Jaxe (GU3MUYECKU BBDKUTH 0€3 MOMOIIN CTapUINX POJICTBEHHUKOB.
YpoBeHb (PUHAHCOBBIX JIOXOJOB OCTaeTCS BEChbMa HU3KUM JI0 JOCTH)KCHHS OIPEIeICHHBIX
KapbepHBIX CTYIEHEN, UTO OTBe4aeT Bo3zpacTty 40 siet u Oosnee.

[InogamMu Takoro NTPOTUBOPEUHS SBJISACTCS WHQPAHTHIBHOCTh MHOTHUX MOJOJIBIX MYKUYUH
(ocoOeHHO B yKa3aHHBIX COIMANIBHBIX TpyNIax), UX HEeKelTaHue Oparth Ha ce0si OTBETCTBECHHOCTD,
YCTOSIBLIASICS NPUBBIYKA K IMOCTOPOHHEHM momou U T.1. Torom u 31ech SIBISETCA yCHIICHHE
KEHCKOr0 Haudaja, U Bce 0oJjiee 4acTO MOXKHO YCIHBIIATh (pa3y «HACTOALIUX MYXKYHUH YyXKEe He
0CTajoCh, BCe MPOOIEMBbl BHIHYXICHBI PEIIaTh KEHIIUHBD). JTO HAXOIUT OTPAXKEHUE U B JAHHBIX
CTaTUCTUKHU — BO3PACTaeT KOJMUYECTBO CEMEH, I/le OCHOBHON MCTOYHHK J0XOJa /WM KapbepHbI
pPOCT 00eCTIeYNBACTCS KEHIITUHAMMU.

Pazymeercs, 3T (hakThl NpeacTaBIsAIOT coOoi He Ooinee deM wmnmrocTpainioo. OOBEKTHBHO
CYLIECTBYIOIIEE MMPOTUBOPEUMEM MEXKAY BO3pacTaMM OMOJIOTMYECKOM M COLMAIbHON 3penocTH
MPUBOAUT W K JAPYTUM MHOTOYHUCICHHBIM HETaTUBHBIM IIOCJEACTBHUSIM, XapakKTep KOTOPBIX
OUYEBH/JICH.

MoxHO BO3pa3uTh, UYTO JAHHOE MNPOTUBOPEYME B IOJHONM Mepe MpOSBISAETCA TOJBKO IO
OTHOLUEHUIO K ONpPENIEJICHHBIM COLMAJIbHBIM TpYyIIaM, MJIS KOTOPBIX COLMAIbHOE B3pOCIEHUE
HEOTJIeIMMO OT BEeChMa JIJIUTENbHOM yueOsl U elle 0osiee IpOAOIKUTEIHLHOIO HAKOTUICHHUS OIbITA,
OJIHAKO, HAIOMHUM, YTO pAcCMaTpPUBAETCA JIMHUS pPa3BUTHS UYEJIOBEYECTBA, CBSA3aHHAsA C
YKpEIUJICHUEM CYBEpPEHUTETa JUYHOCTHU. 37eCh HauOoyiee BaXHBIMH OYyJIyT WMEHHO YKa3aHHBIC
BBIIIE COLUATILHBIE TPYTIIIHI.

Takum  00pa3oM, pecTpyKTypu3alus CEMEMHO-OpayHbIX OTHOIIEHWH MpEeACTaBIIsAETCS
Hen30eXKHOW TpH J000M M3 JMHUN JalbHEWIIero pa3BUTHs deJoBeuecTBa. boiee Toro, ecimu
MOJXO/JT K JAHHOMY BOIIPOCY He OYAET OCYIIEeCTBIATHCS Ha KOPPEKTHOM HAy4HOH OCHOBE (T.€. Iesa
OyAyT MyIIEHbI HA CAMOTEK), TO HEM30eXKHA U peaau3alus MeCCUMUCTHYECKOTO CLIEHAPHs, U TaKue
TEHJICHIINH YK€ TTPOCIICKUBAIOTCS 00JIee YeM OTUETIIHBO.

Hayunblif ke moaxo ] mpeanoaraeT BbISIBICHHE U MOCIEIYIOIIee UCIIOIb30BaHUE 00BEKTUBHBIX
3aKoHOMepHOcTel. bosee Toro, kak U oTMeuanoch B [17], BOMPOCHI, TPaAUIIMOHHO HAXO/IUBIIKECS B
BEJICHUM COIIMOJIOTHH, OKa3bIBAIOTCS TECHEHIIMM 00pa3oM CBSI3aHHBIMU C TPOOJIEeMaTHUKON
HMCKYCCTBEHHOTO HWHTe/UIeKTa. COBpEMEHHBIM COLMYM Je-(akTo YxkKe TMpeCTaBIseT Cco0oi
YEJIOBEKO-MAIIMHHYI0 CHCTEMY, KOTOpas B 3HAYUTEIBHOM CTENEHH YK€  YIPABISIECTCS
MPOrpaMMHBIMU CPEACTBAMH (TUIIMUHBIN TipuMep — «0oTodepmb» [21].

Otcrona BeITEKaeT HEOOXOAMMOCTh KOMITJIEKCHOTO TIOJIX0/1a K paccCMaTpUBaeMOil COBOKYITHOCTH
BOIIPOCOB |, MPEXKJIE BCETO, I[E1eCO00Pa3HO MOCTABUTH BOMPOC O «IIPOSKTHPOBAHUI KeTaTeIbHON
CTPYKTYpHI 00IIIeCcTBa, KOTOpasi MPUAET Ha CMEHY CYIIECTBYIOIIEH. DTO — eIl OJWH BaKHEHIINN
apryMeHT B TIOJIb3y TE3MCa O KOHBEPTEeHIIMM €CTeCTBEHHOHAYYHOTO W TYMaHUTApPHOTO 3HAHUA,
apryMEHT B TIOJIb3y HEOOXOIMMOCTH TIOCTPOSHHUS aJeKBaTHBIX MaTEMaTHYECKUX Mojelen
oOmiecTBa (Kak Obl ATOMY HE MPEMSITCTBOBAIHM OTACIIbHBIC TPEICTABUTEIN TYMAaHUTAPHBIX IITKOJI,
OTCTAMBAIOIINE «IUCTOTY PSAIOBY»). BripoueM, B ’TOM OTHOIIIEHWHU HEJB3s1 HE OTMETUTH, 4TO OTIoCT
KoHT — ocHOBaTenb COIMOTIOTUU — CTPOMII ATY AUCIHUILIMHY UMEHHO KaK «COIUAIBbHYIO (UBHKYY.

OmnpeneneHHas OCHOBA IS PEUICHUS JaHHOW 3a7au y)Ke UMeeTcs. B yacTHOCTH, peub uiueT 00
HCTOJIKOBAHUU CYLIHOCTH HHTEJUIEKTa Ha OCHOBE KOMILUIEKCHOTO HCIIOJNIb30BAHUS JOCTHIKEHUMA
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TeopuH MH(POPMAIMKA M METOJOB KIACCHYECKOW nuaneKkTuku [22-24]. IMeHHO Takoi moaxon H
MO3BOJISIET C CYry0O €CTECTBEHHOHAYUHBIX IMO3UIMH PACKPBITh COAEP)KaHUE TAKUX IMOHITUN Kak
«MEHTAJIUTET», OOLECTBEHHOE CO3HAHUE U T.A. JlanpHellliee pa3BUTUE TAKOrO MOAX0Ja IO3BOJIUT
MIEPEBECTH BOIPOC O «COIHMAIBHOM MPOEKTUPOBAHUM» B CYry0O KOJMYECTBEHHYIO IIOCKOCTbD, YTO
ABJISICTCA BECbMa B@KHBIM TaK Kak JIIOObIE «CJIOBECHBIE» apryMEHThl HEU30€KHO OynyT
UJIC0JIOTU3UPOBAHBbI U, CIIEA0BATEIbHO, UX OOBEKTUBHOCTh Oy/E€T BECbMa COMHMUTENIBHOM. DTO ke
KacaeTcs M CTPYKTYpbl CEMEHHO-OpauHbIX OTHOILEHUI: 3/1eChb TaKXKe MOXET ObITh IOCTaBJI€HA U
peleHa 3ajaya ONTHMHU3AaLUU (B YAaCTHOCTH, MCXOAS M3 MHTEPECOB KOHKPETHOM CTpaHbl WIH
TPYIIIBI CTPaH, 00Ja1aI0MINX ONPEACICHHBIMHI COLMOKYIBTYPHBIM KOIOM)

3aBepiuasi JaHHYIO CTaThiO, OTMETUM, YTO MHOTHE W3 BBIIBUTAaeMbIX MOJOXECHHUN HEM30€kKHO
OyZyT BOCIPHHHMMATBCS KaK, MATKO TOBOpS, NUCKycCHOHHBIE. OJHAaKO, BCE OHU MOTYT OBITh
JIOKa3aHbl, B TOM YHUCJIE, U HA YPOBHE MAaTEMaTHYECKUX MOJEJEH, JTOCTOBEPHOCTh KOTOPBIX
OIIpeJIeIIAETCS] TEM, UTO BCE OHU ITOCTPOEHBI Ha OYEHb MPOCTOM cooOpaxkeHuu. ColuyMm He IpOCTo
ABJISICTCA AQHAJIOTOM HEWPOHHOM CeTH, 3TO M €CThb HEHpOHHas CeTh, COBMECTHO OOpa30BaHHas
HEPBHBIMU KJIETKaMH, JIOKAJIM30BaHHBIMM B IIPEZieiaX TOJIOBHOI'O MO3ra KaKJ0r0 U3 )KUBYILHX.
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INVESTIGATION OF CHEMICAL CONSTITUENTS
OF ARTEMISIA ALBIDA WILLD

Abiyeva A.J.!, Kemelbek M., Kudaibergen A.A.*, Nurlybekova A.K.*,
Dyusebaeva M.A.*, Ibrahim M. 2, Aisa H.A. 3, Jenis J.
! The Research Center for Medicinal Plants of al-Farabi Kazakh National University
Almaty, Republic of Kazakhstan
>The University of Mississippi (National center for natural products research), Mississippi, USA
% Xinjiang Technical Institute of Physics and Chemistry, Chinese Academy of Sciences
Urumgi, Xinjiang, P.R. China
e-mail: abievaasema@gmail.com, moldir.kemelbekk@gmail.com,
aidana.kudaibergentegi@mail.ru, nurl_al@mail.ru, moldyr.dyusebaeva@mail.ru,
mmibrahi@olemiss.edu, haji@ms.xjb.ac.cn, janarjenis@mail.ru

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/g). 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 — mepanusinolx manvizowvl wonmi ocimoik. Artemisia albida Willd cecksumepnen, mpumepnen,
JIUSHAH, ANIKAIOUO JICIHE Cmepouomapea oail mayoa ecemin Konicolioblk ocimoik. byn zepmmey sicymvicma
IIvizvic Kazaxcmannwiy Tapb6azamaii mayeinan sxcunanzan Artemisia albida Willd (Axweinbes scycan) sicep
acmol Jcane oicep ycmi  OoNiKmepine anzaul pem CAaHObIK JiCOHe CANANblK MAlddy HCYMbLCmapbl
Jrcacanvinovl. 3epmmey Haomudicecinoe, 2a3-CyublKmMbIKmMbl XPOMAMOPADUIHbL KOTOAHBIN, HCULIPMA AMUH
KblUKbLIOAPbL AHLIKMALObL. AMUH KblKbII0apobly He2izel Kypambln anymamam (2662 me/100 2), acnapmam
(1320 me/100 &), ananun (898 me/100 ), scone nponur (809 me/100 2) xviursiioapsl Kypaovl. CoHviMeH
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Kamap amomovblK dIMUCCUSL CHEKMPATbObl MA0ay 20iCi apKblibl MO&bI3 MAKPO- HCIOHE MUKPOIIEMEHmmep
sepmmenodi. Onviy iwinde neeizei kypamol — K (1558,42 mxe/e) ocone Ca (293.70 mke/e). Byoan 6acka,
Artemisia albida ecimoiciniy xumusably  Kypamoapvl Kapacmelpulibin, HIMUNCECIHOE —KYPAMBIHAH
opeanukanvlk Kelwksinoap (1,53 %), nonucaxapuomep (2,03 %), kymapunoep (0,27%), prasonouomap (0,24
%) cuakmol OUONIOZUATLIK, AKMUBMI KOMNOHEHMmMepMeH Oipee ocimOikmin wviizanovlivizbl (6,1 %), Kyadiniei
(7,2 %) ocone sxcmpaxmuemininiei (51.4 %) anvikmanowvl. bByn 6uoaxmuemi komnonenmmepoiy 60.1ybl
O6CIMOIKMIY MU KbI3MEMiH, JCYpeK JiCaHe KaHKA OYIUblKemmepiHiy JHCUbIPbLTY (QYHKYUACHIH, OJiCYlKe
OMKI32IUMILIH JHCOHEe MAMAKMAHYOd, AKYbl3 KYPbLIbIMbIHOA, Memabonuzmoe, cueHanl bepyde, 2emocmasoa
MAanbI30bl POl AMKAPAMbIH KONME2eH 20PMOHOAPObIY 2CEPIH  JHCAKCAPMAMbBIH 3AMMAapea ue eKeHiH,
UMMYHUmMemmi apmmulpyea, ViKbl 6e3i MeH npocmama oObipuIHblY 0AMYbIHAH KOP2AYObl KOPCEMYi MYMKIH.

Tyiinoi cosoep: Artemisia albida Willd, 6uoaxmuemi xomnonenmmep, muxpo- maxposnemenmmep;
AMUH  KbIUKBLIOAPL, CAHOBIK JCIHE CANATLIK MA0qy, 2a3-CYUbIKMbIKMbL XpOMamozpagus, amomowvly
IMUCCUSL CHEKMPATbObL MALOAY .

Artemisia sesiemes mepaneemuuecKku 6adCHbIM MpassHUCmMviM pacmenuem u3 cemeiicmea Compositae.
Artemisia albida Willd — mrozconemnee pacmenue, npouspacmaiowee 6 copax, bozamoe cecksumepnenamii,
mpumepneHamu, TUSHAHAMY, aIKAIOUOAMU U cmepoudamu. B dannom ucciedosanuu enepguvie ObLl npogedeH
KauecmeeHHblll U KoluuecmeeHnblil ananus yenoz2o pacmenus Artemisia albida Willd, cobpannozo ¢ copax
Tapbacamaii Bocmounoeo Kazaxcmana. B pezynrvmame ucciedoganus 6vl10 u0eHMUGUyuUposaro 08adyams
AMUHOKUCTIOM MEMOOOM 2A30ACUOKOCIHOU Xpomamozpaguu. OCHOBHLIM COCMABIIOWUM AMUHOKUCTIOM
sensiromes enymamam (2662 me / 100 2), acnapmam (1320 me/100 2), aranun (898 me/100 2) u nporun
(809 m2/100 2). Kpome moeo, dOessimob MAKpo- U MUKPOINEMEHMOE ObLIU UCCAEO08AHbI MEMOOOM AMOMHO-
IMUCCUOHHO20 CNEKMPANIbHO20 AHAIU3A, OCHOGHbIMU U3 Komopwix sewsiomcs K (155842 wmxkele) u
Ca (293,70 mxe/e). Kpome moeo, 6win onpedenen cocmas Artemisia albida emecme ¢ 6uonocuuecku
AKMUBHBIMU KOMNOHEHMAMU, MaKumy Kak opeanudeckue xuciomol (1,53%), nonucaxapuovt (2,03 %),
xymapunwl (0,27 %), gprasonouowt (0,24 %), enasxcnocmo (6,1%), 3016H0cms (7,2 %) u 3kCcmpakmueHocnv
(51,4 %) pacmenus. Hanuuue smux 6UOAKMUBHBIX KOMROHEHNO8 MONCEN CEUIEMETbCME06AMb O MOM, YUMo
pacmenue  obnadaem  eweCmeami,  CHOCOOCMBYIOWUMY  VIVYIUEHUIO  MO32080U  O0esmelbHOCMU,
COKPAMUMENbHOU QYHKYUU CePOeHHOU U CKeeMHOU MYCKYIAMYpbl, HEPEHOU NPOSOOUMOCIU U OCUCMEUIO
MHO2UX 20PMOHOG, KOMOpble USPAIOMm 6ANCHYIO POTb 6 NUMAHUU, 8 cmpykmype beika, obMeHe geujecms,
nepedave CUcHANO8, 8 2eMocmaze, NOBLIUAIOM UMMYHUMEM, 3aAWuyam om pa3eumus pakd
ROOHCETYOOUHOU Jcene3bl U NPeOCMAMeNbHOU HCele3bl.

Knrouesvie cnosa: Artemisia albida Willd, 6uoakmuenvie komnonenmol, MaKpo-MUKpOIIeMeHMbL,
AMUHOKUCIOMbL,  KOAUYECMBEHHbIN U KAYeCMEEHHbIl AHAMU3, 2A30JCUOKOCMHAL  Xpomamoepaghus,
aAmMOMHbBII-IMUCCUOHHDIL CNEKMPATIbHBILL AHATIU3.

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 NH4,OH 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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TIKEHAI BO3TIKEH (ACANTHOPHYLLUM PUNGENS) ©CIMAIT'THIH
KEP BETI BOJIITTHE CAPAIITAMA

Enu6aesa H. C., 96ceiiT A. C., 90aikopim I'. I'.
an-@apabdbu amvinoazvl Kazax ynmmulx ynusepcumemi, Aimamet, Kazaxcman Pecnyoaukacol
e-mail: gulzat.abdikarim@mail.ru, abseyt.altynbek@bk.ru

Kasipei yaxvuimma apmypai aypyrapovl emoey Ywiid O0dpinik ocimOikmepee Mau Oepiie 6acmaobi.
Kasaxcman Pecnybauxacetr 0apinix ecimoikmepee Oaii onke. Ezep ocvl ecimoikmepoen OmanOwlK 0dpi-
Oapmekmep eHOIpemin 6oacaK, enimizoly wem el mayapirapviHa oecen mayendiniei wewinep eoi. Enimizoe
dapmayesmuxa canacvln damvimy 2arbiMOapobly Heelzei makcammapuinsly Oipi. [apinix 3ammapoviy 300-
2e JHCyblebl 0cbl OcimOikmep Hezizinoe OaublH0anadvl. OmaHOblK 0apiniK 6ciMOiKmepoin dcep yYCmi dicaHe
JHcep acmoel 6onikmepin sepmmey 6acmul Hazapoa. Byn ocymevicma xanvlk mMeouyuHacvinoa eme Kon
KOJOQHbLIAMbIH, A0AM OEHCAYIbidbl  YuliH Muimoi api  KYpambiHOAgbl OUONOSUATLIK OelceHOi 3ammap
monvlk  3epmmenmezen  Kanramnwipaap — (Caryophyllaceae) myxvimoacvina — ocamamein — 603miken
(Acanthophyllum pungens) ecimoiciniy 6elopeaHuKanblK Kypamvl Kapacmulpuliean. OcimOikmiy wukizam
UBIHAUBLILIRBIHBIY KOPCEeMKIWmepi ,blA2AN0bLIbIK, NeH Kyadiniel anbikmanovl. JKannwvl Kyadiniein amomosl —
abcopoyUuoHObL CNEKMPOCKONUSANLIK 20ICIMEH,  OCIMOIK WUKI3AMbIHbIY Jicep Ycmi O6NiciHiY MUHepaniovl
Kypamul- 2as-xpomamozpagus adicimen 3epmmeninoi. Ocimoikmiy dicep ycmi 6onicinde Oipneuie Makpo
JHCOHE MUKpODTleMenmmep Oy Hamudice Kopcemmi. Anvikmanean aywlp memanoapowiyy meauepi LLIPK
acnaobwl.

Tyiiinodi ce3oep: Acanthophyllum pungens, sxcmpaxyus, cnekmpogomomempus, 2az-Xxpomamozspaus,
ouonocusIblK, benceHoi sammap, ayvlp Memanodap,0apiix ecimoikmep.

B Hacmosawee epemsa nexapcmeenHviM pacmeHusM OM pA3IUUHbIX OojesHeli yoensemcs 6ce 0o.buie
snumanus. Pecnyonuxa Kasaxcman — cmpana, 6oeamas aexapcmeenHvimu pacmenusmu. Ilpouzeoos
omeyecmeentble JIeKapcmea U3 3Mux pAacmenutl, MOJICHO CHU3UMb 3A8UCUMOCTHb OM UHOCMPAHHBIX
moeapos. OOHUM U3 OCHOBHBIX Yeaell YUeHbIX A6ISAeCs pa3gumue Gapmayesmuyeckol ompaciu 6 Hauell
cmpane. Hcnonvsys smu pacmenus modxcHo uzeomogums oxono 300 nexapcmeennvix cpeocms. bonvuioe
BHUMAHUE YOeNsaemcss U3YYEHUI0 HAO3EMHbIM U NOO3EMHbIM Yacmsim pacmeHull. B oOanuoil pabome
paccmompen HeopeaHudeckutl cocmas pacmenus romouenucmuux (Acanthophyllum pungens). On
omuocumces Kk cemeticmey 26030uunvix (Caryophyllaceae), a maxowce nyscoaemces 6 uccnedoganuu, max Kax
cooepoicum He0OCMAmo4HO U3VYeHHble Ouono2udecky akmuseHvle eeujecmea. Ho Ha Oanmuviti momenm
WUPOKO UCHONL3YEMCSL 8 HAPOOHOU MeOUyuHe U UuMeem HOAe3Hble KOMNOHEHMblL 051 300P08bsl 4el08eKd.
Onpeoenenvl noxazamenu ColpoCmu ,61ANCHOCIU U 301bHOCmU pacmerus. Obwas 301bHOCMb U3YUAIACH
amoMHO — AOCOPOYUOHHBIM CHEKMPOCKONUYECKUM MEMOOOM, 4 MUHEPATIbHbIU COCMA8 HAO3eMHOU 4acmu
PACMUMENbHO20 CbIipbsi - Memooom 2azoxpomamozpa@uu. Heckonbko Maxkpo u MUKposleMeHmos 8
HAO3eMHOU 4acmu pacmeHusi NOKA3anu noaodxcumenbHvle pesyabmamoul. Codepowcanue O0OHAPYIHCEHHBIX
msdicenvix Memannog He npegviuano IJ[K.

Knwuesvie cnosa. Acanthophyllum  pungens, sxcmpaxyus,  cnekmpogomomempus, 2a306as
Xpomamoepagusi, 6uonocULecKUe AKMUGHbLE BEUeCmea, Msdiceable Memaibl, 1eKApCMEeHHble 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  OHIIPYIILIep CBHIPTKBI  OPTaHBIH  aJaMm
JICHCAYJIBIFBIHA AaUTAPIIBIKTAl TEpIC 9CEPiH eCKepe OTHIPHII, KOJOTHSIBIK TYPFHIIAH Ta3a, KYpPaMbl
TabuFaTKa COMKEeC KeNIeTiH, CAJIBICTRIPMAIIBl TYPAE Kayirci3 OOJNbIN TaObUIATHIH JKOHE JKETKUTIKTI
Jopexenie ajilaM JICHCAYBbIFI YIIiH THIM/1 OOJAThIH JSPUIIK 3aTTapAbl OHAIPY/Il alABIHFBI KaTapIibl
OarpIT fen ecenteiai. [lopi-gopMek amyna KOJJaHBLUIATBIH ©CIMIIKTEPIIH eMJIIK KaCHETi OJIap/blH
KypaMmbIHJa OOJIATBIH alIKAJIOH[, TEPIIeH, CTEPOH] MEH TIMKO3UATEPAiH, MHUKPO-3JIEMEHTTEPIIH,
BUTaMUHJIEPiH, 3pUp Maiapsl MEH T.0 COJI CHSIKTBI TYPJi XMMHSUIBIK KOCBUIBICTap/bIH OOJybIHA
OainanbicThl. EniMizne eceTin 6-mbiH ocimaiktig S00—meit Typi Aopiiik eciMiikTepre xarausl [1].
Hopi >kacayma keOiHece >kabailibl OCIMIIKTEp TaHIATaAbl >KOHE OJ JOpIIEpIiH MbIHAHIAN
epeKmIenkTepi oap:

— OCIMJIIK TEKTI I9puIepAiH TaOUFaThl MEH XUMUSUIBIK KYpaMbl aJjaM ar3acbhlHa OapbIHIIA JKaKbIH
OOJIBIN KeNemdi;

— (uroTepanus THIMI, CaTBICTBIPMAIbI TYp/e Kayilci3 O0JbIn TaObuIaab;

— MeJILIEpiH JKeKe alaMfa apHal TaHJal ajyra 0oJabl.

CoHIBIKTaH 114, XaJblKapalblK  (hapMalleBTUKAIBIK  HapblKTa  (hUTOINpenaparTapblH
HOMEHKJIATYPACBIHBIH ©CY TEH/ICHIUACH OalKaIbIN OTHIP KOHE KYpamblHAA op TYpJi aypyrapra
Kapcel (apmarenTHKanbK dcepi 0ap ecCIMAIKTEpHl 3epTTeN, KypaMblH, AKTUBTLIITIH aHBIKTay
FaJIBIMAAP/IBIH KBI3BIFYIIBUIBIFBIH TYIBIPY/IA.

Ochl Typreiian anranjaa, kKanamnbeipiap (Caryophyllaceae) tykpimmachiHa kaTaThlH OO3TiKEH
(Acanthophyllum) ecimairiaia TysIicTapsl eMaiK KacueTi 6ap 3aTrapra Oaii Kasakcran (hopachIHbIH
oKl 60BN TabbUTa bl KaaMmiblp TYKbIMAAacTaphl KOIDKBULIBIK JKapThljai OyTa HemMece IerNTeCiH
Typinae eceni, mamamen 80 Tybicka Oipiretin 2000-Han actam Typi Oenrini. CoHBIH imIiHAE
Kazaxcranaa 30 Tysicka xartaThiH 215 Typi Tapanran. bys eciMIIKTIH MIUKi3aT KOPHI Ja )KETKUTIKTI,
Kazipri Tanmaa maaeHuerTeHaipuireH [2]. bo3 Tiken(Acanthophyllum pungens) eciMairi XanbIKTBIK
MeIWIMHANAa KOJJaHBUFAaHMEH, KypamblHAarsl BB3  Typambl MomimMeTTepliH a3[biFbl KOHE
OCIMIIKTIH Tap ayKbIMJa 3€pTTeIyl 3aMaHayd 3€pTTEy KYMBICTAPBIHBIH ©3€KTI Maceyieci OOJbII
TaObLIaIbI.

3epmmey Hvicanvi: Anmatel 00nbIckl baprorait cy koilimackl MaHbiHAaH 2020 >KBUTBI MaMBbIp
aiipraia xuHaran (Caryophyllaceae) tyksimaaceina sxxarareia (Acanthophyllum pungens) 6o3tiken
©CIMIriHIH JKep ycTi Oeiri.
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Jlopislik IMIMKi3aT peTiHAe TaMbIPbl KOJNJIAHBUIAbI, COYIp-MaMbIp albIHAA KA3bUIBIN >KUHAIA/bI.
Tapanysl mexTeyni, eTe O0aranbl eciMaik. TaMbIpbIH Kol JaibIHAayaH HNOMYJSIHUACH OY3bUIFaH.
Bynan OypbIHFBI KYPri3UIr€H 3epTTey KYMBICTAPbIHBIH HOTH)KeCl OOMbIHIIA, Oy OCIMIIKTIH
IIMKIi3aT KOPBIH >XMHAYFa, XOHE Mall jKalora TUBIM caiblHFaH OomateiH [3]. CoHFBI 3epTTey
’KYMBICTAPbIHBIH HOTIIKECIH/E, KAIIbIHA KNIyl KapKblH aJFaH, COHJABIKTAH 3epTTEIreH aiMakTa
HIMKI3aT KOPBIH UHAY MYMKIHAUIIT TybIHAAN OTHIp. AKKAaHOAK TYcTi OO3TIKEH TaMbIpbl Oenrijii
TajanTapra cai >XKWHaJIMaraHJbIKTaH SHJIEMHK OCIMIIK OoJibin TaObuIaabl. 1978 >xpuiman Gacram
Kb13bu1 KiTanka eHirn, Akcy-)Kabarbuibl KOPBIFbIHIA MOJICHUETTEH IIpiareH [4—6].

Bo3TikeH TaMBIpBIHAAFBl CAMOHUHICPAIH ©T€ KoIl Meumepae Oolybl, KOJAaHy ayKbIMBIH
keHelreni. CanmoHMHIEpre TOH KacHeT — KOOiIKTeHy. XallblK apachblHla KOOIKTeHY KacHETiHe
OaiimaHpicTel Oyl menTi «caObIHINeON» Jen aram, caOblH OpHbIHA maljananrad. CaOblH
KONIpUIriHeH aWbIpMAIIBUIBIFBl — KYPAMbIHIAFbl HETI3[iH OoiMaybl. XaJIBIKTHIK MEAMIMHA/AA
003TIKEH 6CIMJIIK TaMbIPbIHBIH KalHATBIHABICHIH TyOEpKYie3 aypyblH eMey/le KaKbIpbIK TYCIpYIIi
peTiHae maijanaHfaH. AJl Kasipri TaHJa epT CeHAIPrill Kypajaaap KypaMblHa, mapgromepusiaa
cycaObIH eHJIpICIHE, )KI0eK MaTayap jKoHE TOKbIMAalIap/bl KYyy MEH arapTy, TaMaK eHepKaciOiHe
ra3ipl CyChIHAAp, ChIpa, XajiBa, MYCC, KOHIHUTEPIIK KpeMmiep oHe OaliMy3/laK eHepKaciOiHze
naiinananazapl. like KaObulgaraH/1a aCKOPBITY/Ibl KaKcapTa/ibl )KOHE JKaKChl CIHIpEl, erep Jie KaHFa
CaroOHMHJIEP TYCKEH JKar/aiiia, KbI3bUT KaH TYHIPUIKTepiHiH epyiH TyabIpasl [7].

Tikenni Oo3rikeH (Acanthophyllum pungens) KypamblHIa KeIl MeJIIEpAC Makpo - >KOHE
MHUKpossieMeHTTep, B TOOBI nopymennepi, E nopymeni, maii- ;xoHe aMHH KBIIIKBUIAAPHI, COHAN-aK
eKIHIIIl PEeTTe CHHTE3JCNICTIH 3aTTapJaH CallOHWHJCP, OPTaHUKAIBIK KBIMIKBUIIAp MEH
(braBoHOMATAD, TPUTEPIICH I TIIMKO3UATED, IKAUCTEPOH Oap [8, 9]. Makpo xoHEe MUKPOIIIEMEHTTEP
(bepMeHTTEpIH OEICEHUIIrH apTThIpaabl, OMOXUMUSIIBIK IIPOLIECTEPl KaTaau3Aen i, KemipcyJap,
aKybI37ap JKOHE BUTAMHHJIEP CUHTE31HE CENTIriH TUTi3ei, COHBIMEH KaTap 3aTTapiblH ajJMacyblHa
Katelcaabl. JKoHe 1€ MUKpOJIEMEHTTEp OCIMIIK MpenapaTTapblHbIH KypamblHa Kipil, OJap/blH
OeJICeH/IUTITIHE 9CepiH THTI3eTiHI OeNTimi.

1-cyper — Acanthophyllum pungens eciMiriHiH )WHaIFaHHAH KEHiHT1 KOPiHiCi
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Jlopinik eciMJiK MIUKI3aThIHBIH BUIFANABUIBIFGl OHBIH CaJIMaFblH CHUIIATTAWTHIH HETI3T1 CaHIBIK
KepceTKimTepinin Oipi. Jopinik eciMaiK MIMKI3aThIHBIH KypaMbIHIa butFai menmepi 12-15 % nan
acriaybl THiC. MeJepieH ThIC bUIFall ©CIMAIK IIUKI3aThIH CaKTay/1a CaachblH TOMEH/IECTEI].

OCIMIIIK BUTFIIBUIBIFBl MEH KYpPaMBIHAAFBl HETI3r1 SKCTPAKTHUBTI 3aTTap Oenriii OosraHHaH
KEH1H 6CIMIIKKE KEIICH 1, TOJBIK 3€pPTTEY KYpri3iiel.

3epmmey nHomuoicenepi dHcane oHvl Manoay

EH MaHBI3ABI KYMBICTApABIH Oipi IIMKI3aTTHl TYPHIC KENTIPY, OCIMAIKTIH Xep YCTI MYIIECIH
KMHAI — 6CIMJIIK TYJIICT TYpFaH Ke3JIe )Kep YCTI MylIenepiHiH cabarbl, >KanbIparblH Y3bIHABIFHI 10-
15 cantumerp erim Kecim anbim, 4-5 Tangan Oaysam, KeJIGHKEre HEMece YHAIH MIaTbIpbIHA
kenripeai. KenmkeH coH KaTThl KApTOHHAH acallFaH KopanTta cakTaiabl. Cakray mep3imi 2-3 Kb
Ocpl Tanan OOMBIHIIA KETIKEH ©CIMIIKKE capanTay *)yMbIcTapbl xKyprizinemi [10].

Kanamnoelp TykpIMaac TikeHAl 003TIKeH ecCiMAIriHIH OyToHH3anus (a3acblHAa XKUHAIFAH JKep
ycTi Gemirine ¢utoxumusiblk 3eprreyinep KP Memnekertik ®apmakonesceinaarsl [ omicremenik
HYCKayJbIKTapFa cail >KYpri3uiin, KeJeci KOpCeTKIIITEP AaHBIKTANJIbI: bUIFAJIAbUIBIFBI, KYJJILTIr,
SKCTPAaKTUBTI 3arTap Meiuiepi. COHbIMEH Karap, OMOJOTMAIBIK O€NCeH]l 3aTTapAblH CaHbIK
MeJIIIepi 3epTTENII.

[lamamen 3-5 T yYHTaKTaifaH OCIMIIK MIMKIi3aThIH (HAKTHl ©JIIEMJi) ajjblH-aja TYPaKThl
Maccara KeNTIpUIreH J>KOHe HakKThl eoimeHreH ¢apdop Turemsre TyOi OoifpiHa OipKemnKi
OopHajacTeIpaabl. THUrenpaeri mMUKi3aT eNMIeHICiH abaiian 3JeKTp IuMTachiHAa TyOiHe acOect
TOPBIH KOUbIM, Kyhaipeai. Kyimaipy TOJBIK )KypreHHeH KeHiH IMUKI3aTThIH KOHE KaIJIBIKTBIH TOJIBIK
KYHIol ymriH turensai Mydens nemine opHaizacteipaasl. Mydens neminae kyiaipyai 550-650 °C
TeMmreparypajga TYpakThl Maccara JeiiH, KYJAiH OajJKybl MEH OHbIH THUIelb KaOblprajlapbIMEH
XKaObICYbIH OosabipMail >kyprizeni. Kpi3ablpy asKTaqraHHaH KeWIH TUTENbIEp]l SKCHKaTOpFa
caJibll, CalKbIHAATHIN, enmeial. Kaxer Oonran xarnaiiaa Oy amanaapabl KalTaiaH OpbIHIANAbI.
KanasikTeig Oipkeni cyp OostybIHa (KeMipci3) KOJI )KETKI3Y KaXeT.

Erep motmxkere kot skerkizimmece, KamablKTel HNO3 (1:1) epiteni. Keiin KbI3abIpy apKbLUIbI
HNOj xotibm, mydens nemrine 0,5 caratka 400 °C Temmeparypara cary Kaxer.

Kannmeixtsr keiiin 5 it HNO3 (1:1) kbI3nbIpa oTbIpa epity kepek. [Inurama purran Ty3gapra
newin Kpi3apipaasl. Hotmkenl 10—-15 M 1 1 HCI ve 1 1 HNOj3 epitin, 25 mut enmeyim kosibara
OpHAJIACTHIPHIIN, COJI KBIIIKBIIMEH Oeinrire Aeiin eTkizeni. [lapanens ctangapT epiTiHAIMEH OCHI
1c-opeKeTTepal Kyprizeai.

blnranapiielk Memmiepi ©CIMAIKTIH HeEri3ri ¢axTopsl Oosibin TaObuIazbl, cebebl KenTipiiareH
OCIMIIKTEpIH camachl MEH TYPaKTbUIBIFbl OHJAFbl KAJIFAaH bUIFAJABUIBIK MeJIepiHe OalIaHbICTHI.
Jlopinik  ecCiMAIK IIMKI3aThIHBIH KypamblHAa buiran Menmepi 12-15 % nan acmaysl THiC.
Memiep/ieH ThIC BIIFAI ©CIMJIIK IIMKI3aThIH CaKTay/1a CarlachblH TOMEH IETe 1.

1-Kecre — [IIuki3ar mbIHAWBUIBIFBIHBIH KOPCETKIIITEP]

AOCONIOTTI KYpFaK IIMKI3aTKa CaHAFaH/ aFbl
[Huxkizar % -TiK yJeci
blnranapuibik Kynainix
(Acanthophyllum pungens) 6o3tiken 8,15 6,19
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AT KyIAUTIK ©CIMAIKTEpiH OelopraHuKaNbIK Oeiri 00BN Ta0bLIaAbl, YITIACT] JOJITIH KOHE
Ta3aJIBIFbIH AHBIKTAY YIIIH Tai1aabsl OOJBIN aHBIKTANAIbI )KOHE OCBl KYHIBUIBIKTAP MAaHBI3IbI camna
CTaHJAPTTAphIHA Kipedi. 3epTTey MEH aHalu3[iH (U3UKO-XUMUSIBIK OMICTEpl aTOMIbl —
abcopOumonabl cnexkrpockonus anicimen «Kapa Lleiic» ¢pupmacsiabie «ASSINY KOHIBIPFBICHIHIA
OCIMIIK IIMKI3aTBIHBIH JKep YCTI OeiriHiH MHHEpaaabl Kypambl MEH KYJJIEH MakKpo- >KOHE
MUKPOJIEMEHTTEP/IIH CaHIBIK MOJIIIEPi aHBIKTAJIIBI.

2-Kecte — (Acanthophyllum pungens) ecimairinig sxep ©Oeri OesiriHaeri Makpo KoHE
MHUKPOIJIEMEHTTEPIIH MOIIIepi

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

OcCIMIIKTE MUKPOIJIEMEHTTEPAIH JKUHATYbl TONBIPAK TYpiHE, OHBIH (DU3MKAIBIK KacHEeTTepiHe
KOHE XMMHSUIBIK KyHiHE, ailMaKThIH TeorpadusuIblK OpHANacyblHa, KIMMATTBIK JKardaijapbliHa,
OCIMJIIK TYpiHE, COPTHIHA KOHE BEreTalusl CTAAMSICBhIHA, Cyapy Ke3JepiHe koHe T.0. ¢akropiapra
OaliTaHbBICTHI OOJIAIBI.

DKOJIOTHSIIBIK KOJIAChI3 alMaKTap/ia KOPFachlH, HUKEIb, XPOM, ChIHAIl CHSIKTBI aybIp MeTajaap
eTe KeIl MeJIIepe >KUHANAIbl KOHE OJapJblH KYpPaMblHIAFbl MHKPOAJIEMEHTTEP/IH ONTHUMAaIbI
KaTbIHACTAPBIHBIH Ke3—KEeJTreH 03repicTepi oillaMaraH 3apAantapra okenyi MyMKiH [ §].

Ocbuiaiinia, CiMIIKTEPIiH MUKPOJIEMEHTTIK KYpaMbIHa OCIIT KETUTy 30HANap/IbIH TAOUFHU KOHE
aHTpororesi (akropiapbl TiKeJleH ocep eTedl, AFHM 6ecill JKEeTUTy OpbIHAAaphl (TONBIpaK
apeayapbl). MyHBI IIUKI3aTThI JaWbIHIAFaHAA ECKEPY KaXKeT.

Tikenai Oo3tiken (Acanthophyllum pungens) eciMairiHiH (GUTOXUMHUSIIBIK —capanTtaybiHaa
noreHONIbI  KOCBUTBICTAPABIH OapiblK KJIacTapblHA KoHE Oacka Ja TaOWFM KOCBUIBICTApFa
AKBIHIAFBIITAD MEH Kara3abl XpoMaTorpadusijia CalbICTHIPMAIIBl YITiJIEpAl KOJAaHy apKbLIbI
xyprizinai (3-Kecrte).

Capanray nHotmwkecinge (Acanthophyllum pungens) eciMmik mmki3aTbiHaH Kelleci KOCBLIBICTAP
aHBIKTAIABL: (DEHOI KBIIKBIIAAPHL, (hJIAaBOHOUATAP, KOMIpCyTap.

KopeITeiHbIIAN Kene, anFaml peT AnMarel oOnbickl bapTorail cy koiimacel maHbiHaH 2020
KBUTBI MaychiM ailblHAa >kuHaiaran Acanthophyllum pungens ecimuirinin sxep Oeri OeiriHiH
IIBIHAWBIIBIFBl AHBIKTAIIBI | BUFAABUIBIFEI- 8,15 %, skammer kynaiiri- 6,19 %, skcTpakTuBTi
3arrap-42,6 %;

—  3eprreyain (GU3MKa-XUMUSUIBIK OIICTEPl aTOMJIBI-a0COPOIIMOHIBI CIEKTPOMETP KOMETIMEH
OCIMJIIK KypaMbIHJ1a KONl MeJIIIep/e Kb, MarHUi, TEMIpP 3JIEMEHTTEP1 Ke3/1eCeTiH1 aHBIKTAJbI.
An aybsIp MeTangap MeIIIEpi pyYKcaT eTiIreH HOPMaJIaH acCaiThIHBIH KOpyTe 00abl.

— Ta3-xpomatorpadust omiciMeH OCIMIIK IIMKI3aThl KypaMbIHIA MNECTHLUUATEp (aJIApHH,
I'XUT, AT, rekcaxmopOeH3011, TenTaxyiop) KOK eKeHIH aHBIKTAIIbI.

— CamanplK aHBIKTay HOTIDKECiHAE: (DEHON KBIMIKBUIAAPHI, (IIaBOHOHUATAP, KOMipCyIapablH
Oap exeHi O6enrini 00abI.
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3-Kecte — (Acanthophyllum pungens) ecimairini skep 6eTi GoJirine camanbIK capanTtay Kyprizy

bB3 Acanthophyllum pungens
AMMVH KBIIIKbUIAAPbI +
DeHO KBILIKbUIIAPbI +
dnaBoHOUATAP +
Kemipcynap +
Tepi miterim 3aTTap (TUAPOTU3ICHTCH ) +
AypoHnap +
XaJkoHaap +
Kcanronnap -
Kymapunnep +

3-Cypet — (Acanthophyllum pungens) ecimairinin xep OeTi OeliriHe camajblK capanTay
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APPLICATION OF POLYMER FILMS BASED ON PLANT EXTRACTS
THAT HAVE MEDICINAL PROPERTIES

Abdikarim G.G., Zhumagalieva Sh.N., Abilov Zh.A., Abseit A.S.
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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 maxanaoa xasipei manoagvl O02pinik 3ammap MeXHONOSUACHIHBIY ©3eKMi JCIHe OHMAUIbL
bazvimmapvinbly 0ipi — madusy 6ciMOiK CblebIHObLIAPbL MEeH NoauMepaep Hezizinoe Gumoyndipiepdi ary
JHCIHe KONOaHy asachl Kapacmuipulieat. 1lapooonm nen ayvl3 KyblCblHbIY WLIPLIUMbL KAObIZbIHbIY KAOLIHY
O0ecmpyKmuemi aypyiapuii xcepiiikmi emoeyoe, KOHbIOHKMUSUMMmI, MUONUAHBIY OAMYbl MEH KO3 OYIUbIK
emmepiHiy OYNbIHELIPAbIZbIH, P MYpPAi mepi Jicapaxammapvl MeH ipiyoi oicapanaposvt emoeyode 0apinik
ociMOiKmep MeH o0aapobly He2i3iH0e ANblHeaH RnoauMepni Yaoipiepoiy Heei3ei KIUHUKANLIK aceprepi
cunammanzan. Ocwi 02pi-0apmexmepoi KOIOAHYObIH KONACHLIObIK MdiCipubecine cyliene omvipuln, 0aapobiy
Kayincizoiei men muimoiniei mypanwl aumoiizan. Con cebenmi nonumepni yadipaep Kazipei yaxblmma Kol
Jlcemimoiniei MeH KONOAHYOblY KapanaublMObLIblebiMeH YiaKeH cYpauvicka ue. byn aypyrapovl emoey, ey
AnoObIMeH, MUIMOI JHCepeinikmi mepanusiHbl KoA0aHa OMmulpbin, mepi Kabammapvl apKblibl 3aKbIMOAHEAH
HBICAHAHBL JHCOLLIOAM emMoey VLI, HCana 0api-0apmexmepdi dicacay 6apvicblHOa eMOIK Kacuem Kopcememin
OCIMOIK meKmec 3ammap 2anblMOapobly Kbl3bi2yulbliviebin apmmoipean. Coundati-ax muimoinikke acep
ememin Maywi30bl Kacuem-Oyi npenapammuvly KYpamvl eaHa emec, COHbLMeH Kamap oHuly gopmacel. Ex
muimoi  gpopmanap-0yn  wblpulumel  Kabblkma — Y3aK  YaKulm —cakmanameld  J#CoHe  OdPiniK - 3am
KOHYEHMPAYUACHIHbIY MYPAKMbLIbIZbIH CAKMAll alambvii yaoipaep, scenimoep men 2envoep. byn scymvicma
mabueu  OCIMOIK WUKI3AMbIHAH OAUbIHOANAH, KADLIHYEA HCoHe MUKPOOKA Kapcbl NOAuMepii yaoipiep
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mypinoeci 0apiniK 3ammapovly MAHbBI30LLILIZLL MeH KOJOAHY dACbIHOAZbl OMAHOBIK JICIHE uemendiK
2ALIMOAPObIH HCYMBICLIHA ULOJTY IHCACATLIHOBL.

Tyiiindi ce3dep: Dumoyndip, napoooHm, @aApmMoxonus, curmemurkaivlx Oapinik sammap (CH3),
mparncoepmanvowl mepanust (THT), buooeepedayus, memunyennonosza (ML), norueunurnupporuoon (I1BI1),
kapooxcumemunyennonosa (KMIL]), nracmughuxamop.

B oannoti cmamve paccmampusaemcs 00Ho U3 aKMyanbHbX U ONMUMATLHBIX HANPAGIEHUL COBPEMEHHOU
MEXHON02UL JIeKAPCMBEHHBIX CPeOCE — NOJYHeHUe U NpuMeHeHue Qumoyaed HA OCHO8e HAMYDATbHBIX
PACMUMENbHBIX IKCMPAKMO8 U nonumepos. ORucanvl OCHOBHblEe KIUHUYECKUEe IPHeKmbl TeKapCmeeHHbIX
pacmeHull U NONUMEPHLIX NIEHOK, NOMYUEHHBIX HA UX OCHOBe, NpU MECMHOM JeYeHUU B0CHAIUMENbHBIX
0eCmpyKmueHvIX 300071e6aHUll NAPOOOHMA U  CIUBUCMOU 000IOYKU NOJAOCMU PMA, Npu  jdedeHuu
KOHBIOHKMUBUMA, PA36UMUST ONUZOPYKOCIU U NOMYMHEHUsL 2IAZHBIX MbIULY, PA3TUYHBIX KOJNCHLIX MPAGM U
eHoliHbIX pan. OCHOBbIBASACH HA MHO2OAEMHEM ONbIMe UCHONb30BAHUS IMUX JEKAPCME, OblI0 CKA3AHO 00 Ux
bezonachocmu u apgexmusnocmu. Ilo smoii npuuune noIUMEpHble NIEHKU 6 HAcmosuee 6peMs
HOABL3YIOMCS DOTLUWUM CHPOCOM 011a200aps coeti OOCMYNHOCHU U NPOCMOome UCNOAb3068anus. Jleuenue
amux 3a001e6aHUl, NPENCOe BCe20, 3aKIIOUAEHICSL 8 MOM, YMO 8euecmaed PACMUMenIbH020 NPOUCXOHCOECHUS,
nposGIAIOWUe MepanesmuyeckKue ceolucmea npu papabomxe HOGHIX JeKapcme, 07 OblCmpo2o JedeHus.
NOPACEHHOU Yenu uepe3 CIOU KOJCU C UCNONb308AHUEM IPDeKmusHol MecmHol mepanuu, 6bi36du
bonvuiol unmepec y yuenvix. Taxoice 8adCHbIM CEOUCBOM, GIUSIOWUM HA IPHEKMUBHOCD, SGNAEMCI He
MOIbKO cocmas npenapama, Ho u e2o gopma. Haubonee sgpghexmugnvimu ghopmamu A61810Mcsl NIeHKU,
Kleu u e2eiu, KOmopvie 00420 XPAHAMCA HA CAUBUCMOU 00010UKe U CHOCOOHBL NOOOEPHCUBAMb
CMabUuIbHOCMb KOHYEHMPAYUU J1eKapcmeeHno2o cpeocmaa. B oannou pabome nposeden 0030p pabomul
OmeuecmBEeHHbIX U 3apYOENHCHBIX YUEHBIX 8 001ACU 3HAYUMOCTU U NPUMEHEHUS IeKAPCMBEHHbIX CPeOCs 8
8UOE NPOMUBOBOCHAIUMENbHBIX U AHMUMUKDPOOHBIX NOTUMEPHBIX NIEHOK, U320MOGIEHHBIX U3 HAMYPATLHO20
PACMUMENBHO2O CbIPbSL.

Knwuesvie cnosa: Qumononumep, napoooum, apmoxoniis, CUHmemu4eckue 1eKapcmeeHHvle cpedcmsed
(C/[3), mpancoepmanvnan mepanus (T/[T), 6uodeepedayus, memunyennronosza (ML), norusunurnupponudon
(T1BI1), kapboxcumemuayennonosa (KML]), nracmugpuxamop.

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
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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 (PAHS) 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 PAHSs
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  apomammoer  kemipcymekmep — OY1 awmponozeHoik oOeicenOinikmen Oe, mabueu
cebenmepoen 0e HCaHyObly MONbIK OOAMAYbIHA OAUIAHBICMb OONIHEMIH, KOPUIARAH OPMAHbL AACTAUMbIH
sammap. Odemme NOMUYUKIOT APOMAMMbL  KOMIpCymekmep Kocnaiap mypinde kezdeceodi. Tenis
CYAapuIHOA2bl NOTUYUKAOT APOMAMMbL KOMIPCYMEKMED KOHYESHMPAYUICHIH OYPLIC AHBIKMAY Ome MAaHbl30bL.
Eeep on pyxcam eminzcen Oeneetioen acvln Kemce, MOKCUKAHMMAPObIY MOIUWEPIH A3atmy Yulin Kaxcemmi
wapanap xcypeizinyi xasxcem. Aemopaap noauyuKioi apomammsl KOMIpCymexmepoi canauivl HeaHe CaHOblK
manoayea apHaiean UHCMpPYMeHmanovl aHAIUMUKANLIK 20icmepoiy muicmi HYCKALapblH KOPCEMmi HaHe
canvicmulpovl. Ex muimoi adicmep aHbIKMALYOblY MUHUMAObL We2l MeH KOChd Kypoeriniei cuskmol
haxmopnapowr eckepe omvipvin manoanovl. Konownaunvly mypi, maceimanoayusl 2as, amuoay xicyueci,
0emeKmopObIH HCYMbIC PENCUMI JHCIHE MACC-AHATUZAMOPLIHbIY, MYPI, UOHOAHY pedcuMoepi mypaivl e2oiceli-
meeocetini mankwbiianovl. CoHbIMeR Kamap, KoK MUOUSAMEH pikmey ey Koaaiavl 20ic O0onbin wewindi dxHcane
OHbIH  APMBIKWBLILIZEL MeH opmauia MOJuepi, Ccakmay wapmmapsl, CbIHAMA OaublHOAY, JHceKe
CHIHAMANAPObLIY  CAHbL JCIHE CHLIHAMAHBIY Y3aKMblebl CUsiKmuvl epexuienikmepi mycinoipindi. CoHvimeH
Kamap, KaoazanaHamslH, 027, HAKMbl HIMuxicenep dny YuidH muicmi YCbIHbICMAp JHcacdniosl. Acnanmol
banmay men Kanubpreyoiy moavlK mapmioi cunammanoul.

Tyiiinodi ce30ep: noruyuKkiobl ApOMAammol KOMIPCIYMeEKmMep, XUMUSIbIK Capanmamd, KoCnaiapovi 0eny,
Xpomamoepausi, ColHaMa A1y, KOK MUOUs, Cand Jicytieci, Macc CHeKmpOMempusl.
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Honuyuxnuueckue apomamuueckue y2ne6000poobl AGNAIOMCA MOKCUYECKUMU BEUeC8AMY, KOMOpbie
00pa3yloOmest U3-3a4 HENONIHO20 C20PAHUsl KAK 8 pe3yibmame aHMpPONO2eHHOU OesmelbHOCmU, MaK U 8
pesyrvmame npupoonvix asienuti. OObiuHO maxue y21eeo00poosl gcmpedaiomes @ eude cmecetl. Kpatine
BAJICHO  NPABUTLHO — KOJIUYECMBEHHO — ONpedensimb  COOEPAHCAHUe  NOTUYUKTUYECKUX — APOMAMUYECKUX
V2ne8000p0008 6 MOPCKUX 600ax. B cmyuasx eciu ono npesvluiaem npedeivbHO OONYCMUMbIL YPOBEHb
00ICHBL ObIMb NPEONPUHAMBL HE0OX00UMble Mepbl OJisl CHUNCEHUS KOAUYECTN8Ad MOKCUUHBIX Beuecms.
Aemopwbl onuUCHIBaOM U CPAGHUBAIOM COOMBENCMBYIOWUe GAPUAHTIBL UHCTPYMEHMATbHBIX AHATUMUYECKUX
MEMO008 KAYECMBEHHO20 U KOAULECMBEHHO20 AHANU3A NOTUYUKIUYECKUX APOMAMUYECKUX Y2ne8000P0008.
Camvie onmumanvhbie Memoobl 8bIOUPATUCH U PEKOMEHO0BANUCH C Y4emoM maKux hakxmopos, Kkak npeoei
O0OHAPYIHCEHUSL U CTLONCHOCMb cMecu. B cmambe nodpobro obcyscoaromes maxue Oemanu XUMUYECKO20
AHAU3A, KAK MUN KOJOHKU, 2a3-HOCUMENb, CUCIEMA 6NPBICKA, PeCUM pabomvl 0emexmopa u mun mMacc-
AHATU3AMOPA, PedNCUMbl  UOHU3AYUU, MAK KAK GblOOp KaAdicO020 NYHKMA obecneuusaem mMouHble
pezyaomamul. Boree mozo, ombop npob ¢ noMowwbro 204Y0bIX MUOUUl cuumaemcs Hauboiee nooXoosuum
memoodom. Hapsdy ¢ npeumywecmeamu smozo memooa ombdopa npod Oelaemcsi aKyeHm HA MAKUx
0CODEHHOCMAX KAK CpeOHUll pasmep, YCl08Us XPaHeHus, H0020MO8KA NPoob, KOAUHeCTH80 OMOeNbHbIX Npoo,
npoodoicumenvHocms ombopa npob. Kpome moeco, 0anvl noopoOHvle pekoMeHOayuu no o0becnedeHuro
Haonexcaueli CucCmembl Ka4ecmed auanusa Oasi NOAYYEHUs. OMCAEHCUBAEMbIX U MOYHBIX DPe3Vibmamos.
Tloopobmno onucana npoyedypa HacmpouKuy u Karubposku npubopa.

Knwouesvie cnosa: noauyuxiuueckue apomamuyeckue yeaego00poobl, XUMUYECKULl aHAIu3, pasoeieHue
cmeceti, ombop npob, 2onybas Muous, CUCMEMa Kawecmed, MAcc CReKmpoMempus..

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 PAHSs 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 PAHS) 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]. EI 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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NEPCIHHEKTUBHOCTDb NCHHOJIb3OBAHUA BUOJOTI'NMYECKHAU
AKTHUBHBIX KOMIIVIEKCOB PACTEHUSA TAMARIX HISPIDA
B “3EJIEHOM CUHTE3E” HAHOYACTUII METAJIVIOB

Paxumosa 9.A., Kymarasuena LII.H., Aousos 7K.A.
Kaszaxckuil nayuonanvuwiti ynueepcumem um. anv-DPapadbu
e-mail: assemrhm@gmail.com, shynar@gmail.com, abilovs51@mail.ru

Buonocuueckue axmueHvle KOMNIEKCbl, NPUCYMCMBEYIOWUE 6 PACMUMENbHbIX IKCMPAKMAX, MO2ym
CIYACUMb 8 KAYECmEe 80CCMAHABIUBAIOWUX ACCHMO8 8 CUHME3€e HAHOYACMUY Memannos. Buo cunmesa, 2oe
pacmumeinvhble IKCMPAKMvl  GbICMYNAlOM 6 Kawecmee Ouopabpuxamos, Hazvleaemcs “3enenvim
cunmesom”. Bmopuunvle memaboiumel 6 cocmage pacmenust B0CCMAHAGIUBAIOM PA3IUYHbIE UOHbL
memannog u ob6paszyiom komniekc. OOwum u3 pacmenuil, 002amvlM OUOIOSUYECKUMU AKMUBHHIMU
Komnonenmamu, seisiemces Tamarix Hispida. B odaumnoit cmamve paccmampueaemcs 803MONCHOCMb U
nepCneKmusHOCMb UCNOIb308aHus pacmenuss Tamarix Hispida ¢ poau nepsuunozo cvipvs Ons cunmesa
Hanouacmuy memannos. Taxdce coOpanvl Oanuble NO OUONOSUYECKOU AKMUBHOCMU HAHOYACTMUY,
NOJYYEHHBIX C NOMOWbIO PACMUMENbHBIX dKCmpakmos. [Ipedcmasnenvt 0CHOBHbIe pe3yIbmambvl HAYYHbIX
pabom 6 obnacmu ““3enenoco cunmesa’”.

Knrouesvte cnoea: «3enenviii cummesy, Tamarix Hispida, nanouacmuywr memannos, 6uonocuueckue
AKMUBHbBIE KOMNILEKCL, 6OCCIMAHOBICHUE, PACMEHUE, MEXAHUM PeaKyulu.

OciMOIK COIZbIHOLIIAPBIHOA Ke30eCemin OUON02USIbIK DenNceHOl KeueHoep Memaill HAHOOeueKmepin
cunmesoeyoe MOMbIKCLI30AHObIPEbIUL  d2eHm  peminoe Kvizmem eme anaovl. OciMOIK Cbl2bIHObLIAPbI
ouoghabpuxam peminde apexem ememin cunmez mypi "Kacvin cummes" Oden amanadwvi. Ocimoikmiy
KYpamblHOazbl eKiHWiLK Memaboiummep apmypii Memaiil uoHOapvli azaumoin, xewen mysedi. Conoail
ouonozusnblK bencendi Komnonenmmepee Oail ecimoikmepdiy 0ipi — Tamarix Hispida. Byn makanaoa
Tamarix Hispida ecimoicin memann Hanobemuexmepin cunmesoeyoe O6acmankvl WUKI3am peminoe
nauoanamy MymKinoiei xapacmuipbinaovl. Convimen Kamap OciMOIiK Cbi2bIHObIIAPLL APKbLIbL ANbIHRAH
Hanobonuexkmepoiy Ouoso2uaIblK Oelcendiniel mypanvl Mmanimemmep Oe dicunanosl. "JKacvin cunmes”
CanacvbiHOAzbl bLILIMU HCYMbICIMAPObIY He2i32i Homudicenepi YColHbLIEAH.

Tyitinoi co3oep: «Kacvin cunmesy, Tamarix Hispida, memann nanoboenumexmepi, Ouono2usivly Oeicenoi
KeuleHoep, KaInbiHa Keamipy, 6CiMOiK, peakyus Mexauusmi.

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 coBpemenHO# (apMalieBTUUECKON MPAKTUKE AKCTPAKTHI, MOJIY4aeMble W3 PACTUTEIBHOTO
CBIPbs, UCHOJIB3YIOTCS KAaK CaMOCTOSATENbHBIC JICKAPCTBEHHBIE CPEJCTBA M KaK MOIYMPOIYKTH B
JIEKapCTBEHHBIX (popMax st HApY)KHOTO TpuMeHeHus. [losromy B Hacrosimee BpeMs B IIEHTpE
BHUMaHUs MHOTHX MCCIEA0BaTENed uYalle BCEro HaXOAWUTCS pPAacTUTEIbHOE ChIpbe, Ooraroe
OMOJIOTMYECKH aKTUBHBIMU COeTMHEHUAMU. VX OTiIM4aeT HU3Kas TOKCUYHOCTh U COBMECTHUMOCTD C
aKTUBHBIMU KOMIIOHEHTaMU B OpraHU3Me.

I'pynna pacrenuit Tamarix u3 cemeiictBa rpebeHIInKoBbIX (Tamaricaceae) sBasieTCss OJHUM U3
BUJIOB PACTUTEIBHOIO ChIPbs, OOraroro Ha OHOJOIMYECKHM AKTUBHBIX BELIECTBA C IIMPOKUM
CIIEKTPOM OHMOJIOTHMYECKOW aKTUBHOCTH. V3—3a Hanmuuus B OSTOW TIpymIme pacTeHuil OoraToro
KOMILIEKCa OMOJIOTHYECKH AaKTHUBHBIX BelEeCTB (TMONMM(EHOBI, TEPIEHOMUIbI, CTEPOUABI) HX
UCTOJIB3YIOT B KAYeCTBE aHTUMUKPOOHBIX, aHTHOKCUIAAHTHBIX M KPOBOOCTAHABIMBAIOIINX BEUICCTB
Y KaK MOJYIPOJIYKT B CO3aHUM JICKAPCTBEHHBIX cpeacTB [1-8].

[IpencraBurenu poga Tamaricaceae BCTpEYaroTCsl B IYCThIHSX, MOJIYIYCTHIHAX U CTEMSX HA FOre
EBponbl, B Adpuke u A3uM, SBISIOTCS COJECYCTOWYMBBIMH PACTEHUSIMH, BbLACP)KUBAIOLIMMHU
temneparypy no —17 °C. Hcnonp3yroTcs Kak JE€KOpaTUBHOE pacTeHHE B HUHTEpbepe M IpU
oopmieHHn KWIBIX @OMelleHuH. B craThsax 1peBHEH MeAMLMHBI M3BECTHBI HECKOJIBKO
pa3sHOBUJIHOCTEH pacTeHus Tamapukc. Hampumep, kopeHb rpeOeHIIMKa MOXHATOr0, CBAPEHHBIN B
OJIMBKOBOM Maclie, HCIIONb3YeTCs JUIsl JIeYeHUs NMpokasbl. KopeHb TpeOeHIMKa, CBapeHHBIH B
YKCyC€ M TPUHATHIA BO BHYTPH, JICUUT JKEITYXY U SBISETCS CPEICTBOM OT CIa0OCTH KEITIHOTO
my3bIps B 3aKynopok. [Topomiok cyxoro tamapukca, Ipd MECTHOM NPUMEHEHHH JICUYUT BIIAKHBIC
SI3BBI M OKOTH [12].

Psn uccnenoBaHnit XMMHYECKOTO COCTaBa PACTEHUS JI0KA3bIBAIOT O HAJMUYUE IPYII XUMHUUYECKUX
COEJMHEHUI, KOTOpble OKa3blBAlOT AHTHMOKCHJAHTHYH0O U AHTMMUKPOOHYIO aKTHUBHOCTH,
KpOBOOCTaHaBNIMBaloIIee JeiicTBue. bbulM MOMydeHbl MPOCThIE YITIEBOJOPOJABI M UX H30MEPHI
(oxTaH, TeHeiKo3aH, OKO3aH, TPUKO3aH, TENTaJeKaH, HOHAJEKaH, IEeKCAaK03aH, IEHTaK03aH),
TeprieHoubl  (0-KOTIeH, g-3JIEMEH, g-KaauHeH, wusodwuron, ¢uron, P-kyoeden, 3-o-[3",4"-
IUTUAPOKCH-TPaHC-IIMHHAMMI |-oKcH-I-hprmoonean-14-on-28-kuciora, B-cutocTepuH,
0-CaIMHOII, 0-KaauHOI, 0-0McaboI10I1) M UX TPOU3BOIHBIC; JKUPHBIC KHCIOTHI U UX CIIOXKHBIC d(PUPBI
(rexcaHoOBasi KHCJIOTa, TENTAaHOBAs KHCJIOTA, 2-dTHITEKCAHOBAas KHUCIOTA, METHJINAIbMUTAT,
reKCcaJeKaHoBasi, OKTAHOBAs, JOJEKAHOBAas KHUCIIOTHI), apOMaTHYECKHE COeAMHEHUs (BaHWIMH,
OeH3MI0eH30HaT, OCH3WIIIMHHAMAT) U CIIUPTHI (TpHUAeKaHoM, 3BreHon) [10].

W3 magsemHoii yactu Tamarix hispida BelgeneHbl COEAMHEHUS XMMHUYECKHX KJIacCOB, Kak:
3-a-[4"-runpokcu-TpaHc-uuHHaAMOMWIOKeH |- JI-pupaoosnean-14-eu-28-ouk  kucioTa-5, ypconosast
kuciora-1, 2 merunoBblii 3¢up 3p—al-D-dpunooncan-14-eu-28-oHoBass KHCIOTa, U30PAMHETHH,
3,5-murunpokcu-4',  7-mu-mMetokcudIaBoOH, paMHOUMTPWH, ad3enuH, 5,3'-auruapokcu-7,4'-
nuMmetokcudiaBod, 3-O-B-D-rimroxonupanosun, 4-Tuapokcu-3,5-O-TuMeTHIIOCH30MHasT KUCIIOTa,
7,3",4'-TpuruIpoKcu-5-MeTOKCH(IIaBOH, 3,7,4'-Tpurnpokcu-5-MeToKcuQIIaBoH,
3,5,7-rpuruapokcu-3',4'-numerokcuduaBon,  kammdepon-3-O-B-rmokonmpanosny  [11]. Ha
pucyHke 1 mpezacTaBieHbl GOPMYIIBI OMOJIOTMYECKH aKTHBHBIX KOMILUIEKCOB M3 pacTeHHs Tamarix
Hispida [3].

CpaBHUTENbHBIM aHAIN3 XUMHUYECKOTO COCTaBa HKCTPAKTOB, MOJYUYEHHBIX C HCHOJIb30BAHHUEM
TpeX 3KCTPareHTOB, MPEICTABIAIONIMX COOON pacTBOpHI ATUIIOBOrO crupra 96 %, 70 %, 50 %,
MIPOBEACHHOW B HCCIIEIOBATENHCKON paboTe aBTOpoB Kazaxckoro HaIMOHAIBHOTO YHHUBEPCHUTETA
uM. anb-®Papabu [13]. Merogom BBICOKOI((HEKTUBHON >KUIKOCTHON Xpomarorpaduu ¢ macc—
cenektuBHBIM AeTekTopoM Aligent Technologies 6400 Series Triple Quadrupole LC/MS u mo
Macc—CHeKTpaM ObLIO BBISBIEHO, YTO BO BCEX TPEX IKCTPAKTaX JOMHUHUPYIOIIMMHU COEIUHEHUSIMU
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SIBJISIFOTCSL CITOKHBIC d(UpPbI (PTasieBOM KHUCIIOTHI, TaKKE€ BO BCEX JKCTPAKTaX OBLIO BBISIBICHO
BBICOKOE COJIEp)KAHUE aJKAJOWJI0B PA3IMYHBIX Tpymil. [TOMHMO BBINIENIEPEUYNCIICHHBIX, OBLIH
UACHTH(OUIMPOBAHBI PSJl 3aCHy)KMBAIOIIMX BHUMAHHS METa0OJIMTOB, COJCPIKAIINX TaIOTCHBI.
ABTOpaMH TakK€ YCTaHOBICHBI BBICOKas IPOTHBOBOCIAIMTENIbHAS aKTUBHOCTH 50%-T0
CIIMPTOBOTO PKCTPAKTa U3 pacTeHus Tamarix Hispida [13].
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Pucynok 1 — bruonorndecky akTHBHBIE KOMIIOHEHTBHI, ITOJTy4YeHHBIE
u3 pactenust Tamarix Hispida

B03M0KHOCTH UCHOJIb30BaHUsI IKCTPaKTOB Tamarix Hispida
B 00pa30BaHNM HAHOYACTUIl H MEXaHU3M CHHTEe3a

B mocnenHue rogpl y4eHBIX MPUBIEKAIOT OMOJIOTUYECKUE METOJIBI MOJTY4YEeHHsI HAaHOPa3MEPHBIX
CTPYKTYp C OKOHOMHYECKHM OJ(PQPEKTUBHOH M OKOJOTHYSCKH OE30MacHOW TOYKH 3PEHHSL.
buomnornmueckne  MeTOOBl  NPENCTAaBISFOT  COOOW  CHHTE3  HAHOYACTHI] C  HOMOIIBIO
BOCCTAHABJIMBAIOIIETO areHTa. [IperMMyIIECTBOMH TaKHX METOJIOB, HECOMHEHHO, SBIISIOTCS
BO3MOXKHOCTh YJICIICBIICHHSI CaMOTO MpOIlecca, TMOJy4YeHHE HAHOYACTHII B HEOTPAaHHMYCHHOM
KOJIMYeCTBE 0Oe3 MOTeph 3JEKTPOIHEPIMH M HKOJOTMYECKas YHUCTOTa, YHHBEPCAIbHOCTh U
JIOCTYITHOCTh, OTCYTCTBHUE TOKCHYHBIX COCIMHEHHH B cocTaBe OMO(aOpuku. “3eneHbll CHHTE3”
HAHOYACTUI] — 3TO CHOCO0 MOJYYEHHs pa3IMYHbIX HAHOYACTHIl M3 COJIEH COOTBETCTBYIOIMX
METAJIOB C HCIOJB30BAaHUEM PACTUTENBHBIX HSKCTPAKTOB. DTOT METOJ MO3BOJISET IIONy4aTh
HAHOYACTHUIIBl METAIOB pa3nuyHoi Gopmsl oT 10 10 500 HM [23].
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bnaronaps 3eneHOMY CHHTE3y CHHTE3UPYIOTCS YCTOHYMBBIE HAaHOYACTHUIBI PA3IUYHBIX (GopM U
pa3MepoB, KOTOPHIE JEMOHCTPUPYIOT YHUKAJIbHBIC CBOMCTBA Il MCIIOJIB30BAaHUS UX B PA3JIMYHBIX
00JIacTsIX HAHOTEXHOJIOTMH W HaHOOMOTexHojoruid. Kpome Toro, momydeHHbIE HAHOYACTHUIIBI
(mammpumep, cepeOpo, UUHK M T. J.) MOTYT MNPOSBIATh AaHTHOAKTEpUAIbHBIE M (YHTHIIUTHBIC
cBoiicTBa. OnHAKO clielyeT OTMETHTb, YTO HEC(OPMHUPOBAHO IIOJHOE MOHMMAHUE MEXaHU3Ma
CHHTE€3a HAHOYACTHI C IOMOIBI0 MHUKPOOPIaHU3MOB B CHJIy TOTO, YTO KaXKAbII *KUBOM OpraHusM
[I0—Pa3HOMY pearupyer Ha U3BECTHBIM HOH MeTajula. Paznuunble pakTopsl, TaKKe Kak BOJOPOIHBIN
1oKa3aTeab, TEMIIepaTypa, BpeMsl PEaKLMU, KOHIEHTpalMs, OKa3bIBAlOT BIMSHHME HA IPOLECC
oOpa3oBaHusl HAHOYACTUI] M UX pa3Mmepsl [14]. Ha pucynkax 2 u 3 mpuBEICHBI CXEMbl CHHTE3a
HAHOYACTHI] C TOMOIIBIO PACTUTEIBHBIX HIKCTPAKTOB, TAK HA3BIBAEMOT'0 «3EJICHOI'O CHHTE3a.
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Pucynok 2 — O61mas cxema Mnoxy4eHust HAaHOYaCTHI] C TOMOIIBI0 “3eneHoro cunresa’ [22]
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Pucynoxk 3 — Cxema nosydyeHust HAHOYACTHUI METAJJIOB
C UCIOJIB30BAHUEM PACTUTEIBHOIO SKCTpaKTa [23]
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[Tonmy4yeHre HaHOYACTHUI] HA OCHOBE PAaCTUTEIILHOTO 3KCTPAaKTa — HauboJiee JerKuil ¥ BEpPOSTHBIN
METOJ] CUHTE3a COJIEH COOTBETCTBYIOLIETO METALIA C HUCIIOIb30BAHUEM PACTUTEIBHBIX JKCTPAKTOB
B KauecTBe CTAa0MIM3aTOpa M BOCCTAaHOBUTENS. PacTuUTeNbHBIE SKCTPAKTBHl JOJDKHBI OBITH
COBMECTUMBI C COJISIMH METaUIOB. B CBOIO ouepensp, 1oJlydaeMble HAHOYACTHUIBI METAJIOB MOIYT
UMETh C(EepUUECKyl0, TPEYrOolbHYI0, IEHTAarOHaJbHYI0, IEKCaroHaJbHYI0 (GOpMy B Mpenenax
10-800 uMm.

Kak ykazaHo B Tabimuue 1, CHMHTE3 HAHOYACTHUL[ METAJUIOB C IIOMOIIBIO PACTUTEIbHBIX
JKCTPAKTOB HECKOJIBKUX BHUJIOB PACTEHUN OCYILECTBISAETCS, WIPAOIIMMU BaXHYIO pOJIb B HX
COCTaBe, MPUPOAHBIMH BOCCTAHABIMBAIOUIMMH areHTaMM, TAKUMHU Kak (hJIaBOHOUIBI, TEPIICHOUIH,
aJIKaJIoOUbl, MONM(EHObI, caxapa, (eHOIbHbIE KHCIOTHI.

Tabnuna 1 — BoccranaBnuBarolye areHTbl HAHOYACTHI] B COCTaBe pacTeHUi [6]

Pacrenue Hanowactumpl | MetabonuTel, HIeHTH(PUINPOBAHHBIE B SKCTPAKTE,
METaJIJIOB JUTst 00pa30BaHUsl HAHOYACTHI] METAJLIOB
Cymbopogon citratus Cu [MTonudenonsl, 6enku
Euphorbia granulate Pd I'mapokcudiaBoHbI, (HEHOIIBI
Trianthema decandra Au CarnonuH
Vitis vinifera Au di1aBOHOUIBI
Punica granatum Cu @D 1aBOHOUTBI, ATKAIOUIBI, TOTH(EHOIIBI
Cassia fistula ZnO D 1aBOHOMIBI, TOTHU(EHOIIBI
Eucalyptus Fe Crupt, heHOBI

CpaBHenue cocraBa Tamarix Hispida c¢ yxe WU3yd4eHHBIMH pACTCHHSMH B KadyeCTBE
O0noabpukaToB ISl HAHOYACTUI[ ITOKA3bIBA€T, YTO B €ro COCTaBE BCTPEYAIOTCS CXOXKHUE
OMOJIOTUYECKHE AaKTHBHBIE KOMIUIEKCHI, KOTOpPBIE MOTYT CHOCOOCTBOBATH OOpA30BaHHIO U
BOCCTAaHOBJICHHIO HAHOYACTHUI] METAJIJIOB U3 UX COJICH.

Tak, Mexara u Jlxaiitn [18] cuHTe3upoBasin HaHouyacTHLbl MeTaiia cepedbpa AQNP,
ucnojp3oBaB pacreHne Ocimum sanctum (Tynacu), KOTOpoe COAEpXKUT Trpymiy (IaBOHOUIOB
(KBEpLETHH), U ONHUCAIN UX AaHTUOAKTEPHATIbHBbIE U MOP(OJIOTHUECKUE CBOWCTBA, IEMOHCTPUPYH,
YTO KBEPLETHH OTBEYAET 3a CHHTE3 HAHOYACTHI. MOXHO mpuBecTH mpumep ¢ Sesbania grandiflor
KaKk WACHTHYHOEe pacTeHue ¢ Tamarix Hispida, rme rpymmbl ()1aBOHOMIOB, TEPICHOWIOB H
CAallOHMHOB BCTYMAIOT B PEAKIUI0 BOCCTAHOBJCHUS HOHOB MeTaia cepebpa m 0Opa3oBBIBAIOT
HaHovacturpl [19]. TlokaspiBaromiee BHICOKYIO aHTHOAKTEPUAIBHYIO aKTUBHOCTh HAaHOYACTHUIIHI
3oimota AUNP, cHHTe3MpOBaHHBIE C MOMOIIBIO pacTHTeNbHOrO 3KcTpakTa Azolla microphylla |
TaKke 00pa3yroTCs C MOMOIIBI0 (PEHOJIBHBIX COSTUHEHUH, TEPIIEHONIOB U (iaBaHOH10B [36].

ITo pe3ynbpTaTaM MHOTOYHUCIEHHBIX PabOT, MOXKHO CIeNaTh BBIBOJI, YTO BOCCTAHOBJICHHE MOHOB
MeTajula MPOUCXOUT 3a CUeT (PEHONbHBIX COCJMHEHUH, 0COOCHHO (hIIaBOHOUIOB, COACPIKAIMXCS B
pacrenusix [15, 16]. Coobmiaercs, uto (hIaBOHOUIBI SIBJISIOTCS HE TOJBKO BOCCTaHABIUBAIOIIMM
areHTOM, HO M MMEIOT CBOICTBAa BBICOKOW OMONIOTMYECKOM AaHTHMOKCHAAHTHON aKTUBHOCTHU IIPH
XenaTupoBaHuu ¢ noHaMu MeTtayioB [20]. [Ipu gucconmarum cosield METaIJIOB HA MOHBI M KATHOHBI
00pa3yroTCsl THAPOKCHIIbHBIE KOMIUIEKCHI [6]. [Tocie mpechimenns: THAPOKCHIBHBIX KOMIUIEKCOB,
HAYMHACTCA POCT KPUCTAINTA C KHUCIOPOAHBIMH (OpMaMH M B HTOre OOPA30BHIBAIOTCS
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KpUCTAJUITM4YEeCKuEe IIOCKOcTU. [locie akTUBalMKU areHTOB PACTUTENIBHOIO 3KCTpakTa, TrpyIna
BOCCTAHOBUTEJICH HAYMHAIOT OT/AAaBaTh CBOU JJIEKTPOHBI MOHAM METAJJIOB U NPEBPAILIAIOT UX B
HaHOYACTHIIBI.

[To MHeHMIO HMccenoBaTeNei, MoJieKyia (JIaBOHOUAOB UMEET TpU OOJIACTH, OTBETCTBEHHBIE 32
paaukabHO—CBsI3bIBaroNue cBoiictBa [21]: (1) — nBe cocemHue TUAPOKCHIIbHBIC TPYIIBI B KOJIbIIE
B, Ha3bIBaeMble kKaTexonamu; (2) — 2,3—ABOWHBIE CBSI3U, CIIOCOOHBIE EIOKATN3UPOBATH 3JIEKTPOHBI
B KoJiblie B, KoHbIOTEepH3MpoBaHHBIE 4—0KCO Trpymnmoi; (3) — TUAPOKCHIbHBIE TPyHIbl 3 U 5,
OTBETCTBEHHBbIE 3a 3axBaT paaukaioB (pucyHok 4). Ha pucyHke mnpuBeAeHbl Tpu o0iacTu
paIMKaIbHO—CBS3BIBAIOIIMME CBOWCTBAMU Ha MPUMEPE KBEPLETHHA. YUCHBIMU OBLIIO BBIJIBHHYTO
MPEANON0XKEHUE, YTO TUAPOKCWIbHAS Tpynna B moyiokeHuu C—3 U TUIPOKCUIIBI KaTEXOJIbHOU
TPYNIbl B KOJIbIIE B sSBISIOTCS MEepBUYHBIMU (hOpMaMU pa3iIMYHBIX OKCUIAHTOB. [Ipu OKuCIeHUU
3TUX TPyHI 00pa3yroTCs CHadajda KpPaTKOBPEMEHHBIE CEMUXWHOHOBBIE aHMOH—PAIUKAIIbI, a 3aTeM
OPTOXUHOHBI. YKa3aHHbIE THAPOKCUIbHBIE TPYINbl MOTYT OOBEIUHATHCA B OIHY CHCTEMY
BHYTPHKJIETOYHBIX TEPEXOI0B (PUCYHOK 5).

2.3 —nBOliHAS CBA3b,
4-0KCO IpyIna
0N

r2

HO

I'HApOKCHIbLHBIE IPYINBI B
NOJIOKEeHNAX 3 u S

Pucynok 4 — I'pyrima MoJIeKyJ1 KBEpPIIETHHA, OTBETCTBEHHBIX 38 CBSI3BIBAHUE
CBOOOHBIX paaukaios [21]

OH HO OH HO

Pucynok 5 — Bo3amoskHas ocineq0BaTeIbHOCTh MOJIEKYJIIPHOTO ITEPEX0/1a KBEPLIETHHA,
KOHTPOJIUPYIOLIETO U3BEPKEHUE PAAUKAIIOB B KATEXOJIBHYIO IPYIITy Kojbla B
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Hcnonp3ys cxemMy BOCCTAHOBIIEHUS, NPENJIOKEHHYIO y4deHbIMU [21], Ha mpumepe pacreHus
Tamarix Hispida, yuuTbiBasi aKTHBHBIC IIEHTPBI MOJICKYJIbI (DJIABOHOHMJIOB, B COCTaBE 3KCTPAKTOB,
MO>KHO MPEUIOKHUTD CIEIYIOIIYI0 BO3MOXKHYIO CXEMY BOCCTAaHOBJIEHUSI HOHOB METAJUIOB!

1. BoccranoBneHue HOHOB cepebpa:

3-0-cynbdar-7-MeTUIOBBIT
3¢up KBEPIICHTHHA

2. YBenuueHue pa3MepoB HAHOYACTHIL!

+H*NO;"

3. OG6pa3oBaHHe M pOCT HAHOYACTHI[ METALIOB (MHULEWI), coiepskamux obomouxy Agl m,
(C17 H13 010S) +=0— wu antu—uonHsl H+ :

+H+NO3- _» < H-'-> + NO3_

4. Crabunu3anus B IEJI0YHOU cpefe:

NaOH + NO, = NaNO, + OH~

Takum 00pa3oMm, Kak TOKa3aHO B ATHUX XHMHUUYECKMX DEaKIUIX, OKHUCJICHHE HOHa cepedpa
MIPOMCXOAUT B TP dTara. A BbIICJIEHUE TUIPOKCUIBHBIX TPYIII MpH JO00ABICHUH PACcTBOPA €IKOTO
HaTpa o0ecrmeunBaeT JIOJITOBPEMEHHYIO CcTabunu3anuio HaHodacTull wmertamuia. OKHUcleHue
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HAHOYACTHI] I[UHKA, O MPEICTaBICHUIO aBTOPOB, MPOUCXOJUT B TMPHUCYTCTBUU MOITH(PEHOIOB,
TEPICHOU OB U (hJIABOHOUIOB PACTUTEIHLHOTO MTPOUCXOKACHUS MTOX0KHUM 00pa3zom [22].

BuoJsiornyeckasi aKTHBHOCTH HAHOYACTHIL, MOJTY4YEHHBIX
€ MOMOIIbIO IKCTPAKTOB PacTeHMil

HanouacTuipl MeTanioB, CHHTE3UPOBAHHBIE C TOMOINBIO PACTEHHH, HMMEIOT BBICOKYIO
OMOJIOTMYECKYI0 aKTUBHOCTb, Kak JTO OBUIO JOKa3aHO BO MHOTUX paboTax 3apyOexHBIX
uccinenoBarencii [25-28]. Dto oOycnoBiaMBaeTcss TEM, YTO B OOpa30BaHHBIX KOMILIEKCAX
CYIIECTBEHHYIO pOJIb WMIPAIOT AKTHMBHOCTH OMOJIOTMYECKUX Tpymil. Takxke H3BECTHO, YTO IS
NOJYYCHHST HAHOYACTHI[ HCIIONB3YeTCS COJMM METauIoB O-3JeMeHTa, KOTOpBIE SBIISIOTCS
MEPEeXOAHBIMI METAJUIAMU M UMEIOT MHOKECTBO XUMUYECKHX, OMOJIOTHYECKUX CBOUCTB.

I'pynna aBTopoB nokazanu, uro AgNP nmeet 3¢ (hekTHBHYIO aHTHOKCUIAHTHYIO 3 (HEKTUBHOCTH
(>78%, 0,1 MM), 4TO yKa3bIBaeT Ha WX NEPCIEKTUBHOCTh B KAdeCTBE CPEACTBA IJIsI MHOTUX
OMOMETUITMHCKHX Lejeit [24].

HanouacTuiisl METazioB MOTYT MIPOHUKATh B 3JI0KAYECTBEHHBIE OMYXOJIH Pa3IUYHON HPUPOIBL,
MPUKPETUISATHCS K TOBEPXHOCTHU OIYyXOJIEBON KIIETKH, MPOKAIbIBATh €€ U MPOHUKATh BHYTPb KIIETKH,
MOBPEXK/1asi TaM BeCh ammapar pertrkanun u pocta kietok (JIHK, PHK, ¢epmentsl, pubocomsr). B
OHKOJIOTUYECKOM KOMIUIEKCE COYETAaHHE HAHOYACTUIl METAJUIOB C LUTOCTAaTUKAMU JIa€T XOpOIIUE
pe3ybTATHI IPH JICYCHUN PaKa PA3TUIHBIX THIIOB .

Hanowactunsl Memu  oOnagaroT  OakTepUIMIHOW UM OAaKTEpPUOCTATHUECKOW, BBICOKOU
Ouonoruyeckoit aktuBHOCTHIO. E.COli, St. M3 wmccnenmoBanuit Ha wITaMMbl Aureus TOKa3bIBACT
oakrepuruaaeiii dddext [30]. IIpemapaTel Meau, BBEACHHBIE B OPraHU3M >KHMBOTHBIX B BHJIC
HAHOYACTHII, 00JIaJaI0T MPOJIOHTUPOBAHHBIM JIEUCTBUEM U MEHbIIIEH TOKCUYHOCTHIO IO CPABHEHHUIO
c comsiMu Menu. [Ipu BBeieHMM B OpPraHM3M HAHOYACTUIBI MEAM OO0ECIeYHMBAIOT MEXAHU3MBI
BOCCTAHOBJICHHS CO/IEPIKaHUSI MUKPOAJIEMEHTOB 1 aHTUOKCHJIAHTHYIO aKTUBHOCTh ()epMEHTOB [31—
33]. HanouacTuibl MeI OKa3bIBalOT MHOIOCTOPOHHEE BO3/EHCTBHE Ha OAKTEpUAIbHYIO KIETKy. B
OTJIMYHE OT AHTUOMOTUKOB OHU BBI3BIBAIOT CEJICKIMIO PE3UCTEHTHBIX MITAMMOB, YTO B JaJbHEHUIIIEM
MO3BOJISIET MIMPOKO MCIOIB30BATh UX I OOPHOBI ¢ THOWHBIMHU 3a00JIEBaHUSIMH, BO3ZHUKAIOIIMMU
M3-3a IITaMMOB 30JIOTUCTOTO cTadriokokka [34]. Takke B CpaBHHUTENBHBIX paboTax OBLIO
3aMEYeHO, YTO CHHTE3UPOBaHHbIE 3eJeHbIM cUHTe30M AgNP ¢ Mcrnonb30BaHMEM HKCTPaKTa KOPHS
Salvadora persica mposiBIsUTH NTy4INyRO aHTHOAKTEpUAIbHYKH) aKTHBHOCTh, udeM AgNPS,
MOJIy4YEHHbIE XUMUUECKUM IyTeM [29].

HIupokoe nprMeHeHHEe HAHOYACTHIl METAJUIOB TAKMX KakK IIMHK, cepedpo, Me/ib, JKee30 B 001ei
OMOMEIUITHE CKOHIIEHTPUPOBAHO Ha TEPANeBTHUYECKUX NPEUMYIIECTBaX I10 CPABHEHUIO C
OKUTa€MBIMH TOKCHKOJIOTMYECKHMH pHUCKAMH. OTH HAaHOYACTHIBI, 00pa3ys KOMIUIEKC C
BTOPUYHBIMH ~ MeTabonuTamMu  pacteHuss Tamarix Hispida Moryr wuMeTh  MHOXECTBO
TepaneBTHUeCKUX 3(PQPEeKTOB, TakKe OXKHUAAECTCA UX aHTHOAKTepUalbHOE, MPOTUBOOITYXOJEBOE,
MMMYHOMOJYJIMPYIOIIEe, AaHTHOKCHIAHTHOE MACWCTBHE WM MOTYT HCIOJIB30BAThCS B KadyecTBE
BCIIOMOTATENBHBIX CPEACTB Ui XUMHOTEPANEBTHUECKUX TNPEenapaToB, JUIs CMITYeHHS HX
ToKcH4YecKuX 3¢ (HeKToB.

3axnouenue. B naHHON 0030pHOM cTaThe paccMaTpuBaiach BO3MOKHOCTh HCIIOJIb30BAHHS
pacrenust Tamarix Hispida, kak Ouodabpukar B MoTy4eHHH HAaHOYACTHI[ METAJUIOB C MOMOIIBIO
“3emenoro cunte3a’. [lo M3ydeHHBIM JUTEPATYPHBIM MCTOYHHKAM MOYKEM CJHIENIaTh BBIBOJ, YTO
MHOTHE DPACTEHHsI, OKa3bIBAIONIME (hapMaKOJIOTUYECKHE JEHCTBHS HAa JKUBOW OpPraHWU3M, HMEIOT
BOCCTAHABJIMBAIOIIUE CBOWCTBA Oyaromapsi OMOJOTMYECKMM KOMIOHEHTaM. Pactenwe Tamarix
Hispida HecoMHEeHHO O0orat OWOJOTMYECKMMH AaKTUBHBIMH KOMIUIEKCAMH, KOTOPBIC HIPAOT
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BXHYIO POJIb B CHHTE3¢ HaHouacTHil. OnHpasch Ha NaHHBIC pa0OTHI MO «3EJIEHOMY CHHTE3Y» U Ha
XUMHYECKH cocTaB pacTeHrii TH MOXXHO BBIICTHTH OMOJIOTHUYECKHE KOMIUIEKCHI (DaBOPUTHI, TAKHE
Kak, (rmaBaHOMABI, TEPIECHOMIBI, IyOWJIbHBIC BEIIECTBA, OOJIAAAIOIIME TIO pe3ybTaraM
HCCIIEA0BAHUN BOCCTAHABIIMBAKOLUIMMU JIEUCTBUAMU METAJJIOB HAHOYACTUL. BakHBIM MOMEHTOM
SBJIAETCS HEOOXOAMMOCTh MHAUBHUIYAJbHBIX YCIIOBUN CHHTE3a JUIsl KaXKI0r0 KOHKPETHOTO ChIPhS U
cTabunmn3upyrouiero areHTa. J[aHHblii 0030p MOKa3bIBAET aKTyaJIbHOCTh HCCIIEIOBAaHUI B JaHHOM
HallpaBJIE€HUU W JAaeT BO3MOXKHOCTb PAaCIIMPUTh MPAKTHUUYECKOE IPUMEHEHHs. Takke HYKHO
o0paTuTh BHUMaHHE Ha pa3inyHble (DaKTOPHI, BIUSIOUIUME HA PEAKIMI0 00pa30BaHUS HaHOYACTHUIL
MeTajuIoB, Kak pH mokasarens, BpeMsl peaklMM, KOHLEHTpALUs pearcHTOB, CKOPOCTb PEaKIMii,
TemIeparypa u crabunusaTtopsl [35, 36].
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CBEJIEHHWSA Ob ABTOPAX

MaruCTpaHT (baKYJ'IBTeTa XUMHH n XHUMHYECKON

TeXHOJIOTMU Ka3axcKoro HalMOHAIbHOIO YHHBEPCUTETA
uM. anp-GPapadu. Orcid ID 0000-0001-6668-6779.

JOKTOp XHUMHYECKHUX Hayk, Tmpodeccop ¢akynbprera
XUMHUHU u XUMHYECKOU TEXHOJIOTUN Kazaxckoro

HAI[MOHAJILHOTO  YHUBEpcHUTEeTa UM.  anb-Dapadu.
Orcid ID 0000-0002-2665-2539.

noktopanT PhD ¢akynbrera XMUMUM M XHUMHYECKOH

TeXHOJIOTMU Ka3axcKoro HalMOHAIbHOIO YHHBEPCUTETA
uMm. anp-Gapadu. Orcid ID 0000-0002-0116-9428.

noktopant PhD ¢dakynpTeta XUMHH W XHUMHYECKOU
TexHOJIOTHH Ka3axckoro HalMOHAJILHOTO YHUBEPCUTETA
um. anb-Papadu. Orcid 1D 0000-0002-4090-3808.

npodeccop, 3amectutens aupekTopa CHHBIBSHCKOTO
(U3UKO-XUMHYIECKOTO  TEXHHYECKOTO UHCTHUTYTA,
Kuraiickas Axanemus nayk. Orcid 1D 0000-0002-0120-
131X.

MarucTp €CTECTBEHHBIX HayK, MpernojaBareib 3anajgHo-
Kazaxcranckoro arpapHoO-TEXHOJIOIMYECKOTrO
yuuBepcuteTa uM. JKanrup xana, Ypaiabck. Orcid 1D
0000-0002-8810-196X.

noktopant PhD kadenpsl HHPOKOMMYHHUKAITHOHHBIX
TEXHOJIOTHI AJIMAaTHHCKOTO YHHUBEPCUTETA SHEPTETHKH H
ces3u uM. ['ymapOeka Jlaykeesa. Orcid ID 0000-0001-
7251-0585.

MarucTp TEXHHUYECKUX HAaYK, CTapIINil MperoaaBaTeib
AJIMaTHHCKOTO YHUBEPCUTETA YHEPI€TUKU U CBSA3H UM.
I'ymapOeka [laykeeBa. [ maBHBIN CUCTEMHBIN HHKEHED
JIb AO «Cb6ep6ank». Orcid ID 0000-0002-2563-307X.
MarucTp JIeJIOBOTO aJIMUHUCTPHPOBAHUS "
MEHEDKMEHTa,  PYKOBOIWTENb  HPOEKTOB  (project
manager) JIb AO «Co6epbank». Orcid 1D 0000-0003-
1229-5072.
noktopanT PhD kadenpbl TenekoOMMYHUKAIIHOHHBIX

ceTedl U cucteM MHCTUTYyTa KOCMUYECKOW MHXKEHEPUU U
TEJIEKOMMYHUKAaMi  AJMAaTMHCKOIO  YHUBEPCHUTETA
SHEpreTMKn U cBs3M  uM. ['ymapOeka JlaykeeBa.
Orcid 1D 0000-0002-6075-4870.

ToKTOp  ¢unocodpckux  Hayk, mnpodeccop, JAeKaH
¢unocogpckoro akynprera Kpbimckoro ¢enepanbHOro
yHuBepcurera uM. B.W. Bepnaackoro, Cumpeponoss,
PecryOnmka Kpbim, Poccuiickasa denepanys.
Orcid 1D0000-0003-0302-0229.
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Ibrahim M.

KaHIUTAT XHUMHYCCKHX HAYK, [OICHT, HAYYHbIH
coTpyaHHK  HayduHo-MCClieoBaTenbCcKOro — LEHTpa
JIEKApCTBEHHBIX pacTeHuit Ka3axCKoro HaIrMOHaIbHOTO
yuuBepcurera uM. Anb-®apadu. Orcid 1D 0000-0003-
3872-5099.

PhD, crapmmii npenogaBarens Kadeapbl XUMHH |
TEXHOJOTUM  OPraHMYECKUX  BEIIECTB, IPUPOJHBIX
COCNMMHEHUI W MONMMEpOB (aKyiabTeTa XUMHH |

xumudeckoi Texnonorun KasHY wm. anp-Dapadu.
Orcid ID 0000-0002-6851-3617.

noktopant PhD xadenpel mH(DOPMALMOHHBIX CHUCTEM
EBpasuiickoro HAIMOHAJIBHOTO YHUBEPCUTETA
um. JL.H. I'ymunesa. Orcid 1D 0000-0001-9273-7402.

KaHAUAAT 3KOHOMUYCCKHX HAYK, IMPOPEKTOP IIO HAYKCE,
HMHHOBAIlMOHHBIM TCXHOJIOTHMAM KW BHCIIHHUM CBiA3AM

Kaszaxckoro yHuBepcurera TEXHOJIOIMM M Ou3Heca.
Orcid 1D 0000-0001-7791-9080

PhD, npodeccop, JTUPEKTOP Hayuno-
UCCIIEI0BATENIbCKOIO IIEHTPA JICKAPCTBEHHBIX PACTCHUH

Kazaxckoro HAIHOHAILHOTO YHUBEPCHUTETA
um. anp-Papadu. Orcid 1D 0000-0002-7148-7253.

JOKTOp XHMHUYECKHX HayK, mpodeccop (DakynpreTa
XUMUA M XMMHYECKOM TexHosorun Kaszaxckoro
HallMOHAJILHOTO  yHUBepcUTeTa UM.  anb-Dapadu.
Orcid 1D 0000-0002-4110-678X.

MAarucTp MHCTPYMEHTAIbHO-aHATUTUYECKUX HayK,
CTapIINil MpenoaBaTeNb Kapeapsl OKpYKaroiel cpeabl
Hu XUMHYECKHUX TEXHOIOTHI HMHHOBAITMOHHOTO
EBpasmuiickoro YHUBEPCUTETA, ITaBronap.
Orcid 1D 0000-0001-9123-0730.

nokrtopant PhD, Haywsblii coTpyaHuk — HaydHo-
UCCIIEI0BATENBCKOrO IIEHTPA JIEKAPCTBEHHBIX PACTEHHM
Kasaxckoro HaI[MOHAJIBHOTO YHHUBEpPCUTETA
um. anb-Gapadu. Orcid ID 0000-0002-8441-1848.

nokrtopant PhD, wHaywsblii corpyauk — HayuHno-
HCCIIEIOBATENBCKOIO IIEHTPA JIEKAPCTBEHHBIX PACTEHUN
Kasaxckoro HaI[MOHAJIBHOTO YHHUBEPCUTETA
uMm. anp-®Papadu. Orcid 1D 0000-0002-7344-2702.

nokTop ¢unocodpckux Hayk, mnpodeccop Kazaxckoro
HallMOHAJILHOTO  yHUBepcUTeTa UM.  anb-Dapadu.
Orcid 1D 0000-0002-5527-7491.

PhD, wnayunslii coTpynHuk HarmumonansHOro IeHTpa
HCCIIEIOBAaHUM TNPUPOAHBIX IPOLYKTOB YHHUBEPCHUTETA
mraTa Muccucunu, Muccucunu, CIIIA.
Orcid ID 0000-0003-0257-860X.
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OPTraHWYECKUX BEIIECTB, NPUPOJHBIX COCIMHCHHH U
MoMMEPOB  (pakynbTeTa XUMHU W XUMHYECKOU

TeXHOJIOrMu Ka3axcKoro HalrOHAIbHOTO YHHBEPCHUTETA
um. agb-®Papadu. Orcid 1D 0000-0001-5522-1255

MarucTp €CTECTBCHHBIX HayK, IIPEIoaaBaTCiib 3anaz[Ho-
Kazaxcranckoro arpapHoO-TCXHOJIOTN4€CKOIro

yHuBepcurera uM. JKanrup xana, Ypanbsck. Orcid ID
0000-0002-5738-6405.

Hay4yHbli  coTpynHuk  HayuyHo-mccnenoBaTesbcKoro
LIEHTpa  JIEKApCTBEHHBIX  pacreHuid  Kaszaxckoro

HAIIMOHAIBLHOTO yHHBepcuTeTa M. Anb-Dapadu. Orcid
ID 0000-0001-9797-284X

MaruCTpaHT (baKynLTeTa XUMHUHU u XUMHUUYECKOU

TeXHOJIOrMK Ka3axCKoro HampOHAIbHOIO YHHBEPCHUTETA
uM. anb-Papadu. Orcid 1D 0000-0001-5990-095x.

JOKTOp  XMMMYECKMX  HayK, KaHauaaT  (U3UKO-
MaTeMaTHYeCKUX HayK, mpodeccop, akaaeMHK, IITaBHbIA
Hay4HbId COTPYOHUMK HanmoHanbHOM  HMHXKEHEPHOU
akagemuun PK, mpodeccop MWHcTuTyra MenuitHbIX
TEXHOJIOTUH Kppmvckoro benepaabHBIHOTO
yHuBepcurera uM. B.W. Bepnaackoro, Cumpeponoss,
Poccuiickass ®enepanus. Orcid 1D 0000-0002-7274-
029X.

JOKTOp TEXHUYECKUX HayK, mpodeccop Kadeapsl
U poBoit UHpOpMaLUU u IT-ananutuku

KaparanapHCKOro  3KOHOMHYECKOTO  YHHBEPCHUTETA
Kasmorpe6coroza. Orcid ID 0000-0002-9677-0266.

MarucTp €CTECTBEHHBIX HAYK, CTaplIMi IpernojaBaTeilb
Briciieite  mkosel  memaroruku  [laBinomapckoro
nenaroruueckoro yuusepcutera. Orcid ID 0000-0001-
7672-7407.

CTapIIHM Hay4HbIN COTPYIHHK HNucturyra
MH(OPMALIMOHHBIX M BBIYHCIUTENBHBIX TEXHOJIOTUN
MOH PK, I.b. anteixkosa. Orcid ID 0000-0002-6245-
6447.

JOKTOp TEXHUYECKHUX Hayk, mpodeccop Kadeaps
MH(OPMALIMOHHBIX ~ TEXHOJIOTMH U 0e30MacHOCTU

KaparanuHCKOr0O  roCylapCTBEHHOTO  TEXHHYECKOTO
yuauBepcurtera. Orcid 1D 0000-0001-6508-1954.
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MMPABUJIA O®OPMJIEHUS CTATEM

1. Kypnan «M3Bectus HTO «Kaxak» mnyOnuMKyeT HamMCaHHbIE Ha PYCCKOM, Ka3axCKOM,
AHIIMACKOM W KOPEHCKOM SI3bIKaX OpUTHMHANbHBIE CTaThb, 0030pbl. Takxke XypnHan mpaer
nH(OPMAIINIO, CBI3aHHYIO C IEATEIbHOCTHIO OOIECTBA.

2.B OopUrMHAIBHBIX CTaThsIX MOTYT PAacCMaTpPHUBATHCSA PE3YNbTAaThl KAK TEOPETUUYECKUX, TaK U
npukinagasix HAP.

3. ABTOpbI, Kelarolue OnyOIMKOBaTh OO030pPHYI CTaTbhlO, JIOJDKHBI IPEABAPUTEIBHO
COIJIacOBaTh €€ TEMaTHKy, NPEJICTaBUB aHHOTaLMI0 Ha 1-2 cTp. B 0030pax ciemyer ocBemarh
TEMBI, IPEJCTABIAIONINE 10CTATOYHO OOLIUI MHTEpeC 1O BHIOPAHHON TEMAaTUKE WU OTPa)Karollue
KaKOW-1100 Ba)KHBIM acleKT IPUMEHEHHUS B IPOMBIIIJIEHHOCTH, CEJILCKOM XO034HCTBE, MEULIMHE U
T.1. Jlomyckaercs 000011eHne pe3yIbTaTOB MHOTOJIETHUX UCCIIEIOBAaHUN HAYYHBIX KOJUIEKTUBOB.

4.00bem cTathbu He A0JDKeH npeBbimath 10 crpanun popmarta A4. CtaThs OJDKHA HAYMHATHCS
¢ BBeZIeHUsI. B HeM JTOJIKHBI OBITH JaHBI: CO/IEp KATEIbHAs IOCTAHOBKA PACCMAaTPUBAEMOI'O B CTaThe
BOIIPOCA, KPAaTKUE CBEJEHUS IO €ro UCTOPHH, OTJIMYHE MPEeAaraeMoil 3ajaun OT YK€ U3BECTHBIX,
WIM TIPEUMYLIECTBO M3JIaraéMOr0 METOJa I0 CPAaBHEHHIO € CylecTBYrOIIMM. OCHOBHas 4acThb
CTaThu JIOJDKHA coJepxkaTbh (OPMYIUPOBKY 3aJauyd U HpeJlaraéMblii METOJ €€ pelIeHus,
3aKJIIOYMTENIbHAs YacThb — KpPaTKOe OOCYXKJIEHHE MOJYYEHHBIX pe3yJbTaTOB M, €CIM BO3MOXKHO,
IpUMeEp, WITIOCTPUPYIOMUI UX 3()(HEKTUBHOCTD U CIOCOOBI TPUMEHEHHUSL.

5.Bce crarbu mpoxXoAsST MMEHHOE PELEH3MpPOBAaHUE HE MEHEe, YeM JBYMS HE3aBUCHUMBIMU
YUEHBIMH 110 COOTBETCTBYIOIIEH TEMATHKE.

6. Pemenne o myOnuKanum cTaThil IPHHAMACT peJakiiMonHas kouterus JKypHana.

7. TpeboBanus K 3THKE MyOJWKalUii: ABTOPHI HECYT OTBETCTBEHHOCTH 3a IOCTOBEPHOCTH M
3HAYUMOCTb HAy4YHBIX pE3yJIbTaTOB, M aKTyaJbHOCTb HAY4YHOI'O coJep)kKaHusd pador. Pykomucu
crareil, oImyOJMKOBAHHBIX paHee, WK MepelaHHbIX B JPYTrUe U3/1aHus He IPUHUMAIOTCS.

8. ABTOpPBI MOTYT TMpEJICTaBUTh DJJEKTPOHHYIO BEpPCHI0O CBOEH CTaTbu IO  ajpecy:
izv.ntokaxak@mail.ru.

TpebGoBanus k oopMIIEHUIO pyKoONHUcei

CraTh¥ TIPEJCTABIIAIOTCS B JJIGKTPOHHOM BHJE B TekcToBOM pemakrope Word 97, dopmyiasi
HaOuparoTes ¢ momorpio perakropa MSEquation 3.0 (2.0) wiau ChemDraw.

HIpudt Times New Roman 12 pt. Mexcrpounslii untepBan 1,15. Tlons: Bepxaee — 2,0cMm,
HmxHee — 2,0 cM, neBoe — 2,0 cm, paBoe — 2,0 cM. Ab3ar11 — kpacHast ctpoka — 0,5 cM.

TekcT cTaThu H0KEH HAUWHATHCS C YKa3aHUS:

c nesoui cmoponvi—nuaekcoB MPHTHU u YK, coOTBETCTBYIOIINX 3asiBICHHOW TEME, Hudice
TIPUBOSTCS:

Yyepe3 CTPOKY yKa3bIBaeTCs 3arjiaBue cTaTbH (IPOMUCHBIMU OyKBamH, MIpUDT — MOTYKUPHBIH,
BbIPABHUBAHKE TEKCTA MO IIEHTPY, Kerjb 14 pt). Ha3Banue J0MKHO MaKCUMAJIBbHO MOJHO U TOYHO
OIHCHIBATh COJEpXaHHE CTaThbU, BKJIIOYATh KIIOYEBBIE CJIOBA, OTpa’KalolllMe HampaBieHHE W/UIN
OCHOBHOH pe3y/bTaT UCCIIEOBAHUS, HO B TO K€ BpEMsI OBITh KOPOTKUM U SICHBIM M HE COJEpKaTh
COKpALLECHU.

—  (aMunHuu ¥ MHUIHAATBI aBTOPOB (BBIPABHUBAHUE TEKCTA IO IEHTPY, MPHU(T — MOTYKUPHBIH,
kerab 12 pt),

— Ha3BaHHE OpPraHM3AllMH U €€ MECTOHAXO0XKJIEHHE,

— e—mail aBTopoB (BhIpaBHUBAHUE TEKCTA 1O IIEHTPY, KYpCUB, Keriib 12 pt),
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— pe3toMe (KpaTKoe W3JI0KECHUE COJNIEpKAHHS CTaThH, JAIOIIee IMPEICTaBICHHE O TEeME M
CTPYKTYpE TEKCTa, a TaK:Ke€ OCHOBHBIX pe3ynbraTax, /—10 mpenioxeHui, (BBIpaBHUBaHUE TEKCTa
110 LIEHTPY, KypcHB, Keriib 11 pt),

—  KJIFOYEBBIC CJIOBA, 00ECIICUMBAIOIINE MOJHOE PAcKphITHE conaepxanus cratbu (7—10 cJioB)
BbIPABHHUBAHKE TEKCTA M0 IIUPUHE, KYPCUB, Keritb 11 pt),

—  TEKCT CTaThH (BbIpaBHUBAHHME TEKCTA IO HIMPUHE, KyPCHB, Keriib 12 pt),

—  CIIMCOK JIUTEPaTypHl,

— ®..0. aBTOpOB, Ha3BaHWE CTaThH, PE3IOME, KIIFOUEBBIC CJIOBa Ha TpeX s3bIKax (Ha
Ka3aXCKOM, aHTJIMACKOM U PYCCKOM).

Pucynku n0mKHBI OBITH IPECTABICHBI B OTIEIBHOM (haiine.

Crarbs npencrasisiercs B doC wim docx ¢opmare, a Takke uaeHrndnas konus B pdf dopmare,
Ha DJIEKTPOHHBIMA aapec >KypHaua, B OTACIBHBIX (Qaiiax TyOIupyIOTCS PHCYHKH, TaOIUIBL,
rpaduKu, CXEMBI, a TaK)Ke MPHUBOAATCSA CBEJCHHS 00 aBTOpax ((hammius, UMs, OTYECTBO, YUCHas
CTEIICHb, YUCHOE 3BaHUE, CIYKCOHBIA aJpec, MECTO PadOThI, JOJDKHOCTh, KOHTAKTHBIC Tele(OHHbI,
e-mail u Orcid ID).

CchUIKM Ha JIMTEPATypHbIC MCTOYHUKU B TEKCTE MPHUBOJATCS IOCIE IMTAThl B KBaJPATHBIX
cKkoOKkax. bubmuorpadpuuecknii cnucoxk odopMmisIeTcs B COOTBETCTBHHM € TpPeOOBaHHUSMHU
I'OCT 7.1-2003 «bubnuorpaduueckasi 3amuch. bubmmorpaduyeckoe ommcaHue: oOIIKe
TpeOOBaHUS U MPABHUIIA COCTABIICHUS.
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KomnbrotepHslit Habop u MaketupoBanue Jiu V.I1.

Anpec penakuuu: 050010, r. Anmartsl, yin. Kypmanrassl, 40 (Jom dpyx0s1), opuc 34
Ten. 8(727)272-67-74
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IMoxmnucano B reuats 25.07.2021
[Teuats Tpadapernas. ®opmar 60x84 1/16. bymara odcernast Ne 1.

Tupax 500 k3.
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Ten. 8(727)-292-10-95, 8(727)-292-14-28
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