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KOJIOHKA PEJAKTOPA

MPHTH: 04.41.31
VIIK: 316.723

YTO CTOUT 3A LGBT-IOBECTKOM?

Myn I'.A., MatpacyJaoBa JI.LK., Buryaesa E.C., Cyaeiimenos U.J.

Kaszaxcxuu Hayuonanovuoui Ynusepcumem um. ano-@apadbu, Anmamet, Pecnyboniuxa Kazaxcman
e-mail: mungrig@yandex.ru, matrassulova_dinara@mail.ru, lizavita@list.ru,
esenych@yandex.ru

Paccmampusaemes 6onpoc o cmanognienuy NOCMUHOYCMpUATLHO20 MUNA B0CHPOU3BOOCHIBA HACETICHUS,
MeCHO CEA3AHMbIL C NpOoONeMOl Kpuzuca mpaouyuoHHou monozamuol cemvu. Ilokasano, umo LGBT-
NOBECMKY OONYCMUMO PACCMAMPUBAMb KAK MAPKEP HEKO2O0 NPOMENCYMOUHO20 dIMAnd, Umo2om KOmopo2o
oondcen cmamv  nepexo0 K NOCMUHOYCMPUANbHOU — cembe, omeeuaiowel  3anaoHoeepOneucKomy
COYUOKYTbmypHOMY K0OY. [Ipodemoncmpuposano, umo nompebHOCMb 6 KapOUHANbHOU Mpanchopmayuu
CeMelHO-0pauHbIX OMHOWEHUL HOCUM OObEeKMUBHbIL Xapakmep U 00YClI061eHd, 2IA8HbIM 00pa30oM,
yeenuueHuem  npoooNdCUMeNbHOCMU — dcusHu.  Jlokasvlieaemcs, uUmo 6  YCIOGUAX — CMAHOGNEHUS
MHOCONONAPHO20 MUPA OONYCIUMO CMABUMb BONPOC O 6APUAMUBHOCHIU CEMEUHO-OPAYHBIX OMHOULEHUI.
Omo, 8 mom uucne, noopazymesaem, 4mo Qopmul cembil, Omeeuaiouyue COYUOKYIbMypPHOMY KOOY UCTAMCKOU
YUUIUZAYUY, MOV — PACCMAMPUBAMbCS  KAK  KOHKYPEHMOCHOCOOHAs.  albMepHamuea Nnonblimkam
peanuzayuu nOCMuHOYCIMPUAIbHOU cemMblU, NPEONPUHUMAEMBIX 8 CIPAHAX 2eONOAUMU4ecKo2o 3anada uepes
LGBT-nosecmxy. Ilokazano, umo uoeonocuueckue o2panuyenus na oocyxcoeHue 60npoca 0 HempusUaIbHbix
dopmax cemovu, de-pakmo nanodcenuvie 8 Poccuiickoti @edepayuu, no 00beKMUBHbIM NPULUHAM AGTAIOMCS
Henpuemaemvimu 0na  Pecnybonuxu Kazaxcman. J[lokasvieaemcs, umo Oemoepaguyeckue npobiemul,
pewaemvle CMPAHaMl 2eONOAUMUYecKo2o 3anaoa, 8 4acCmHOCMU, Yepe3 Nponazanoy NOAUAMOPHBIX cemell
UW/UIU AHANOSUYHBIE UHCMPYMEHmMbl, NPUMEHUmenvHo K ycaosuam Kaszaxcmana mozym Ovimb peuieHvl
ecmecmseenHbiM nymem uepe3 OCMbICIEHHYIO MOOEPHU3AYUIO MPAOUYUOHHO20 YKIAOd, KOMOPAs NOIHOCMbIO
omeeuaem yce CKIA0bIBAIOWUMCS. MEHOCHYUSIM.

Knwuesvie cnoea. LGBT-nogecmra, xpusuc monocammou cemvll, cOYUOKYIbMYPHBIL KOO, «IOBYUKA
0UeBUOHOCIUY, NOAUSAMUSA, YPABHEHUe 0eMopapuueckoll OUHAMUKY, NOCMUHOYCIMPUATbHBIL  MUN
80CNPOU3BOOCMEA HACENCHUS.

Hocmypni moHo2amowvly ombacviHbIy 0a20apbic NPOOIEMACHIMEH MbIEbL3 OAUIAHLICHIbL XATbIK KOOECHIHIY
ROCMUHOYCMPUALObl MUNIH KaTblnmacmulpy maceneci xapacmoipviiaodvl. JIIBT kyn mapmibin kanoail oa
Oip apanvik KezeyHiy Mapkepi peminoe Kapacmulpyea OO0IAMbIHLI KOpCceminieeH, OHblY Hamudiceci bamuvic
Eyponanvix aneymemmix-madenu xodexcke caiikec Keiemin NOCMUHOYCHMPUATObI OMOACLIHA KOULy 60.1ybl
muic. Ombacvl-Hexe KamvlHACMAapblL mybecelli 032epmy Kadcemminici 00beKmusmi Cunamsa ue dicaue
He2I3iHeH oMip CYpy Y3aKMbleblHbIY YA2aioblMen Oaillanvlcmul exeni xopcemindi. Kennonspavl OyHueniy
Kaublnmacy sHca0ablHod OmoOachlIblK-HeKeMiK KAMblHACMAapOvly 632epMeiici mypaivl MaceleHi Koed
bonamuinbl 0a1en0endi. byn, backanapmen kamap, uciam OPKEHUCMIHIY 2AeYMemmIK-MIOeHU KOOeKCiHe
catixec kenemin ombacwl popmanapein JII'BT kyn mapmibi apkwiivl eeocasicu bamvic endepinde Konea
ANbIHRAH NOCMUHOYCMPUAIObl OMOACHIH Jicy3eze Acvlpy apekemmepine 0Oacekeze Kabinemmi 6aiama
peminde Kapacmwipyea 601amuiHbIH 0i10ipedi. . OmbacviHbly MPUSUAIbObL eMeC HblCAHOapbl MYypaibl
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Mmaceneni mankwviiayza Peceli @edepayusicvinda ic ocy3inOe eHei3ineen UOEONOUANBIK UleKme)yep
Kazaxcman Pecnybnuxacel yuin obdvexmusmi cebenmepmen dcon bepinmetimini xopcemineen. Ieocascu
bamvic endepi wewin omuvipean Odemocpadusiviy npobdremanapovl, aman aumMKaAHOd, NOIUAMOPIBIK
omobacvLIapobl HACUXAMMAY JCoHe/HeMece CO2aH YKcac Kypaioap apivlivl Kazaxcemawn orcagoaiivina
OatinaHblcmsl MaHOI HCAHRBIPIMY APKbLIbI MAOUSU HCOIMEH Weulyee 601ambiHbl 0daeN0eHOl. Kalblnmacsin
Kejle JHCcamKan meHOCHYUSAAPEA MOTbIELIMEH CIUKEC KeleMmiH 0dCIYPi OMip caimol.

Tyitinoi cezoep: JII'FT Kkyn mapmibi, MOHO2AMObIK 0mMOACHl 0A20APLICHI, IACYMEMMIK-MIOEHU KOO,
«QUKLIHOBIK MY3a2bly», HOAULAMUSL, 0eMO2PAPUANLIK OUHAMUKA MenOeyi, RORYIAYUSIbIK YOalibl OHOIpICmiK
ROCMUHOYCMPUALObL MYPI.

The issue of the formation of the post-industrial type of population reproduction, which is closely related
to the problem of the crisis of the traditional monogamous family, is considered. It is shown that the LGBT
agenda can be considered as a marker of some intermediate stage, the result of which should be the
transition to a post-industrial family that meets the Western European socio-cultural code. It is demonstrated
that the need for a radical transformation of family and marriage relations is of an objective nature and is
mainly due to an increase in life expectancy. It is proved that in the conditions of the formation of a
multipolar world it is permissible to raise the question of the variability of family and marriage relations.
This, among other things, implies that family forms that correspond to the socio-cultural code of Islamic
civilization can be considered as a competitive alternative to attempts to implement the post-industrial
family, undertaken in the countries of the geopolitical West through the LGBT agenda. It is shown that the
ideological restrictions on the discussion of the issue of non-trivial forms of the family, de facto imposed in
the Russian Federation, are unacceptable for the Republic of Kazakhstan for objective reasons. It is proved
that the demographic problems solved by the countries of the geopolitical West, in particular, through the
propaganda of polyamorous families and / or similar tools, in relation to the conditions of Kazakhstan, can
be solved in a natural way through a meaningful modernization of the traditional way of life, which fully
meets the already emerging trends.

Keywords: LGBT agenda, monogamous family crisis, sociocultural code, “obviousness trap”, polygamy,
demographic dynamics equation, post-industrial type of population reproduction.

[TapagokcanbHO, HO OAHUM M3 OCHOBHBIX claObix MecT Poccum Ha TPOTSHKEHMM BCel ee
HUCTOpUHM OBLJIO HEAOCTAaTOYHO A(HPEKTUBHOE HCMOIB30BAHUE WHTEIUIEKTYaIbHBIX PECYpPCOB.
Hcropus Hayku 3HaeT MHOTOYHUCIICHHBIC TTPUMEPHI, KOT/Ia POCCUMCKHE yUEHbIE ObLITN BBIHYXKICHBI
peann30BbIBATh CBOM TEPENIOBbIe Hiaeu 3a pyodexxom (SA6moukoB, Cuxkopckuit u T.1.). MHorue u3
TaKUX TPUMEPOB TPEJCTABICHBl, B YaCTHOCTH, B MoHorpaduu [l], KoTopas MO MOHSATHBIM
NPUYMHAM BBI3BajIa JOCTATOYHO PE3KYIO KPUTHKY CO CTOPOHBI POCCHUCKUX aBTOPOB [2—4].

CyXIieHusi aBTOPOB IIUTUPOBAHHBIX MyOIHKAIUI TMPEICTABISIOTCS BO MHOTOM 000CHOBAHHBIMY,
TaK KaKk WHTEPIpEeTalus UCTOpHUUecKuX (akToB, COOpaHHBIX aBTOpPOM [1], 4yacTo AEWCTBUTEIHHO
SIBJSIETCSl TEHACHIIMO3HOW. OJIHAKO MPUMEpPHI, MPEACTABICHHBIC B IUTUPOBAHHON MOHOTpaduw,
HEeJb3s1 UTHOPUPOBATh, €CIM Pedb UAET WUMEHHO 00 3(P(EeKTUBHOCTH HCIIOIH30BAHMS HATUYHBIX
MHTEJUICKTYAJIbHBIX pecypcoB. JlaHHBI BBIBOJA BIOJHE OIpaBlaH, OCOOCHHO, €CIIM MPHUHSTH BO
BHHMAaHUE, YTO COOTBETCTBYIOIINE TEHICHIIUNA COXPAHSIOTCS ¥ B HACTOsIIIEe BpeMs [S].

B ocobeHHOCTH, pOCCHUICKHE MOJIUTHUYECKHWE OSIUTHl HHUKOTJA HE YMENIH B TOJHOW Mepe
UCIIOJIb30BaTh JOCTHKEHHSI TEOPETUKOB-TYMAaHUTAPHUEB («KOHIENTYAIUCTOB» IO TEPMHUHOJIOTHH
M.JI. Xa3uHa). DTO HE MOXET BBI3bIBATH YAMUBJICHHS: €CIM C MPENATCTBUSIMHU CTAJIKUBAETCA
BHEJIPEHUE TEXHUYECKUX DPEIICHUM, KOTOPBIE JTOMYCKAIOT HEMOCPEACTBEHHYIO MPOBEPKY, TO TEM
OOJBIITHE 3aTPYIHEHHS BCTPETUT BHEIPEHUE KOHIICTIINI, O KOTOPHIX BCEraa MOXKHO CKa3aTh, YTO
OHHU HOCSIT OTBJICUCHHBIN XapaKTep.



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2023, Ne 1 (79)

HcknroueHne cocTaBisSIET €/1Ba JIM HE €AUMHCTBEHHBIN CIlydail, KOTJa BBIIAIOLIUKUCS TEOPETUK —
B.1. Jlennn — BcTan HEMOCPEICTBEHHO BO IIaBE rOCYapCTBa. ITO C OYEBUIHOCTHIO KOPPEIUPYET
CO MHOTHMMH TE3HCaMH, O3BYYEHHBIMH KpuTHKamu MoHorpaduu [1]. IlpemnoxenHsie um
TEOPETUYECKHE MOCTPOEHUS (TIPH BCEH X HEOJAHO3HAUYHOCTH) OBLTH HaBs3aHBI JJINTAM M OOILIECTBY
cuioil opyxusi, uro u onpenenuno ycrnexu CCCP B A0CTaTOYHO MJIUTEIBHOM HCTOPUYECKOM
MIEePCIIEKTHUBE.

B nanHoii paboTe HOKa3bIBAaeTCs, YTO CIOKMBILIEECS HCTOPUUECKH HEYMEHHE POCCHUHUCKHX
MOJIMTUYECKUX AMUT S(O(PEKTUBHO HCIOJIB30BATh HAJIMYHbIE HMHTEJUICKTYalbHBIE PECYpPCHI
(ocoOeHHO HETpUBHAIIBHBIC CYKICHUS B T'YMaHUTAPHOH 00JacTH), B 0003pUMON HCTOPUYECKOMN
MepcreKTuBe co3aaeT 1 Poccuiickoe Denepannu BeCbMa CYIIECTBEHHbIE PUCKU. JlOKa3bIBaeTCs
takxke, yto PecryOnuka Ka3zaxcran umeer Bce BOZMOXKHOCTHU Uil TOTO, YTOOBI MUHUMH3HPOBATH
PHUCKHU TaKoro poja.

KonkpetHo, peub uzier 06 OTCYTCTBUM BHICHUS UCTOPUUECKON MEPCIIEKTUBBI B OJHOM U3 CaMbIX
BaXHBIX BOMPOCOB COBPEMEHHOCTH — KapJIWHAIBbHON TpaHchopManuu JaeMorpaduyeckoi
CUTyaluu, oOyCIOBICHHOMN, B YACTHOCTH, KPU3UCOM KIIACCHUECKOH MOHOTaMHOW ceMbu. J[0oBOIbI B
MOJIb3y BBIBOJIa O KPU3HCE KIACCHUYECKOM MOHOTAMHON CEeMbHU IMPEJICTaBJICHbI, HampuMep, B
pabortax [6, 7], IOMOJHUTEIBHBIC TOKA3aTEILCTBA AaHbl TAK)KE B AaHHOW padoTe. Hemb3s Takke He
OTMETHTh, UTO COLIMOJIOTUU TOBOPUIIM O COOTBETCTBYIOIIMX TEHICHIIMIX YK€ MHOTO JIeT Ha3ax [8].

BocnpousBoacTBO «uesioBe4eckoro Kamnuraia» (Ipu Bcel HEOJAHO3HAYHOCTU JJAHHOTO TEPMHUHA)
SBIISICTCSA KITIOYEBBIM (DAKTOPOM JIJISl TOCTHMIKECHHUS YCHEXOB JIFOOBIM TOCYJIApCTBOM — YTO OBl HH
MIOHUMAJIOCh 10J] TEPMUHOM «ycrex». bosee Toro, yxe npoJoKUTEIbHOE BPEMs CTABUTCS BOIIPOC
0 neMorpaduyueckoit 6€301MacHOCTH, B TOM uncie, Poccuiickoit denepanuu [9].

OTOT (akTop, B CBOIO O4Yepelb, HEOTACIUM OT MPOOIEMATHKU CeMEHHO-OpayHbIX OTHOUICHMIA,
MOCKOJIbKY UMEHHO B CEMbE 3aKiaibIBacTcs PyHIaMEHT [ OYAYIINX yCIeX0B peOeHKa Ha JTI000M
MONPOIIE, TAK WM MHAYE CBA3AHHBIM C WHTEJUIEKTYaJbHOM N€ATENbHOCTHIO, KOTOpas HMMeNa U
UMEeT ONpelelsollee 3HadeHHe Uil IMOJIOKEHHWS TOro WJIM HWHOrO TIocyJapcTBa Ha
TEONOJIMTHYECKON KapTe MUpa.

Kak nokaszano B nanHoii crarbe, LGBT-noBecTKy, mosyyaroiryo MakCUMaJIbHYIO MOAJIEPKKY B
cTpaHax reomnojutuueckoro 3amana [10, 11], cnexyer paccmaTpuBarh, MpexJie BCEro, KaK HEKYIO
Pa3HOBUAHOCTh <«IIOATOTOBKM» K (OPMHUPOBAHUIO BEChbMa HETPUBHAIBHBIX THUIIOB CEMBH,
OTBEUAIONINX peaTusiM TOCTUHAYCTPUATBLHOTO o0miecTBa. Hackoiapbko ONTUMATBHBIM —W/MIU
ONPAaBJAHHBIM SIBJISIETCSI UMEHHO 3TOT IIyTh — OT/AEIbHBINA BOIIPOC.

He BbI3BIBaET, 0OJJHaKO, COMHEHHUH, YTO MHULMATOPBI BHeApeHus: LGBT-noBecTkn B mMaccoBoe
CO3HAaHME MpeCIeOoBAIN KOMIUIEKC IeJIed, O YeéM MOYKHO CYIUTh IO KOCBEHHBIM NpHU3HAKaM,
CBSI3aHHBIM C OOIIMM KOHTEKCTOM MH(POPMAIMOHHO# BoitHBI [12, 13].

OnHo¥l W3 HUX 3aBeOMO OBUIO CIAEpPKMBAaHWE HAYYHO-TEXHUYECKOTO pa3BUTHS Poccuiickoi
@denepan Kak OJHOIO W3 TOTEHIHUAIbHBIX KOHKYPEHTOB B Hay4YHO-TEXHHMUYECKOHl cdepe, a
rJIaBHOE — B 00J1acTU pa3pabOTKU MEPCHEKTUBHBIX T'YMAaHUTAPHBIX (YIPaBICHUYECKHUX) TEXHOJIOTHUH.
OTmeTnM, 4TO UMEHHO pa3paboTKa TaKUX TEXHOJOTHH B HACTOSIIEe BpPeMsl BBHIXOAHWT Ha TEPBBIN
IJaH B CHJIy TOTO, YTO TPAJWLHUOHHBIE YIPABICHUYECKHUE TEXHOJOTHU YXKE€ BO MHOIOM TEPSIOT
3¢ dexTUBHOCTS [ 14].

LGBT-noBecTka, Kak MOKa3aHO B HACTOAIIEH paboTe, OTBEUAET, B TOM YHCIIE, PEIICHUIO JaHHON
3amaun. JleficTBUTENbHO, HapacTalollee reonoINTHYECKOE MPOTUBOCTOSIHIE HE MOTJIO HE OTPA3UTCS
B uaeonornyeckoil cepe. IlocTcoBeTckue cTpaHbl, MOTPYKEHHBIE B XaoC JIEUJI€0JIOTH3AINH
1990-x romoB, HE CMOTJIM HAWTH ageKBaTHOI'O MIEOJIOTHUYECKOTO OTBETA HA JIOOBIE MIEOJIOTEMEL,
dbopMupyeMble OIIMOHEHTaMU. To4yHee, OCTaBajiICs TOJIbKO OJIMH JIETKO MPOCYUTHIBAEMBIM U JIETKO
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MPOTHO3UPYEMBI BapuUaHT — BO3BPAT K «KOHCEPBATHUBHBIM» IIEHHOCTSIM. B 3TOM U cocTouTt
«JIOBYIIKAa OYEBUIAHOCTHU» — TMOOYAWTh MPOTUBHUKA COBEPIIUTH IPOTHO3UPYEMBIE, T.€.
MPEACTABIISIIOLIUECS ISl HETO BIIOJIHE €CTECTBEHHBIMU U OYEBUIHBIMU JICUCTBHUS.

[ToguepkHeM, 4TO TEPMHUH «KOHCEPBATHUBHBII» B MPEIbIIYIIEM MPEAT0KEHUN B3ST B KaBBIUKH,
MIOCKOJIBKY TEPMHUH «KOHCEpBATHU3M» KaK TaKOBOM MOKHO HHTEPIPETUPOBATH C PA3IUYHBIX
no3unuil. J/laHHOe yTOuHEHue SBIsSIeTCS BeCchbMa CYHIECTBEHHBIM JJIsi TOCJIEAYIOIIET0 aHaiu3a
BO3MOJKHOCTEH, OTKpBIBaroIIuXcs rnepes Pecryonukoit Kazaxcran B COBpeMEHHBIX YCIIOBHSIX.

Kak moxa3wiBaer naxe Oeriwlii aHamu3 poccuiickux CMIM, B kadecTBe Hekoero Oaszuca
UJCOJIOTUH, MOJICP)KUBAEMON Ha TOCYJAapCTBEHHOM YpOBHE, ObUI M30paH OCOBPEMEHEHHBI
BapuanT Tpuajsl C.C. YBapoBa «camonepxasue, npaBociaBue, HapogHocTs» [15]. (C.C. YBapos
CUMTACTCS OJTHMM U3 TJIABHBIX POCCHUICKHX HIC0JI0r0B BO Bpemena Hukomas 1.)

Amnasiorn 3TOW TpuUaAbl SBISIIOTCA BEChbMa MPUBIEKATENbHBIMU JUISl 3HAYUTEIBHOM YacTu
Hacenenus Poccuiickoit deneparuu, HO OHU HEU30€KHO OKAXYT HEraTUBHOE BIMSIHUE HA Pa3BUTHE
mo0BIX oOsiacTeil Hayku U TeXHUKH. OCOOEHHO BBIPAXEHHBIM TaKO€ BIHSHHE OyJeT HaOJI0AaThCs
B c(hepe ryMaHUTApHBIX TEXHOJIOTUMN, KOTOPBIE OKa3bIBAIOTCS Bce Ooliee U 6osee BOCTpeOOBAaHHBIMU
B YCJIOBHMSX KpHU3MCA KJIACCUUYECKOM MOHOTaMHOM CEMbH, a TaKK€ TECHO CBA3AHHBIX C HUM
nemorpaduueckux mpoOiieM, 0 KOTOPBIX BCE Yallle MUIIYT POCCHMCKHE aBTOPHI, B TOM 4YHCIIE B
acTieKTe IeMorpaguieckoil 0e30IMacHOCTH rocyaapcTaa [9].

DTOT KpU3KC HOCHT CUCTEMHBIN Xapakrep. bonee ueM cepbe3Hble AeMorpaduueckue mpoodaeMbl
xapakTepHbl U Juis 3anagHoi EBpombl, a takke SAnonun. Tak, B cTonuue ABctpuu Bene uuncio
YYCHUKOB HAYaJbHBIX KJIACCOB, MJIsi KOTOPBIX HEMEIKHM SI3bIK HE SBIACTCS POJHBIM, YK€
MPEBBIIIAET TPETh OT O0IIed YMciIeHHOCTH. HarmsnHo naHHble MPOOJIEMBbI MOKa3bIBAIOT TaKKe
JuarpaMMbl pUCYHKa 1, Ha KOTOPBIX MOKa3aHa MOJI0BO3pacTHasl CTpyKTypa SAnonuu (a) u 'epmanun
(0), otHOCcsamasicsa k 2018 r. JlaHHble AMAarpaMMbl OTYETIMBO JEMOHCTPHUPYIOT (PakTOp cTapeHwHs
HaceJIeHUs B JaHHBIX CTpaHax.

Mysrimas Harumes

Myarimni e

Y

Pucynok 1 — ITonoBo3pactHas cTpykrypa SAnonuu (a) u I'epmanuu (6) [16]

Bo3Bpamasich K Te3HUCy O «IOBYIIKE OUYEBHIHOCTHY», MOMAYEPKHEM, YTO HETATHBHOE BIIHMSHHE
WJICOJIOTMYECKUX OTPAaHWYCHUW Ha pa3BUTHE Hayku (OCOOCHHO — B TyMaHUTapHOW cdepe) yxe
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HEOJAHOKPATHO MPOJEMOHCTpUpOBaia HucTOopus. Takue orpaHUYeHUs HE MPOCTO CIAEPKUBAIOT
IPOTpecc — OHU JIENAI0T HEBO3MOXKHOM Ja)ke caMy IOCTaHOBKY JIFOOOTO BOIIPOCA, BBIXOJSIIETO 32
npeanucanybie pamku [17-19].

BecbMa HarmsgHO 3TO MPOCIEKUBAETCS HAa IIPUMEpPE BOINpPOCA O KPU3HMCE KIACCHYECKON
MOHOTaMHOW ceMbU. Te3uc O HEMpeIoKHOM COXPaHEHUU TEeX KOHCEPBAaTHUBHBIX IEHHOCTEH, B
YHUCIO KOTOPBIX BXOAMT KJIACCHMYECKass MOHOTaMHas ceMbsi (IponaraHgupyemblidi HICHHBIMU
Hacneqnukamu C.C. YBapoBa), JeflaeT HEBO3MOXKHBIM MTOCTaHOBKY BOIIPOCAa O TOM, YTO MMEHHO
MOXKET MNPUUTH — U MO OOBEKTUBHBIM MpHUYMHAM MNpuAer — el Ha cMeHy. COOTBETCTBEHHO,
ONOKHpYeTCsl OCHOBa JUIsi pa3pabOTKH COOTBETCTBYIOIIMX T'YMAaHUTApHBIX (YHPaBICHUYECKHX)
TEXHOJIOTHIA.

[Tokaxxem BHadane, 4To MO OOBEKTUBHBIM TNpPUYMHAM (OCHOBHOW U3 KOTOPBIX SIBIISETCS
YBEIIMYEHUE CpEAHEH NPOJOJDKUTEIBHOCTH >KM3HH HaceleHus Oojiee WM MEHee pPa3BHTHIX
roCyJlapCTB), KJIaccH4YecKas MOHOTaMHasi CeMbsi HEM30€KHO IOJKHA OyAeT YCTYNHUTb MECTO
apyruMm ¢dopMaM ceMerHO-OpauHbIX OTHOIIEeHUH. [lanee Ha MaHHON OCHOBE OyAeT paccMOTpEH
BOIIPOC O BO3MOXKHBIX (DOPMax CEeMbU, OTBEYAIOIIMX OOIIECTBY C BBICOKUM YPOBHEM >KU3HH U
JOCTATOYHO JUTUTEIHHON €€ MPOJA0JKUTEIHHOCTHIO.

OTTONKHEMCST OT MaTeMaTU4YeCKOW MOJeNH, KOTOpas ONMUCHIBACT AWHAMUKY UHCICHHOCTH
HapOJIOHACEJIEHUs], KOTOpas IOCTPOEHAa C HCIOJb30BAHUEM pPEAbHBIX 3KCIIEPUMEHTAIBHBIX
JaHHBIX, a 3aTeM TmepedaeM k aHanusy 3HadeHus LGBT-moBectkm kak (haktopa, TMpU3BaAaHHOTO
obecrieunTh TpaHCHOPMAIIUIO CEMEHHO-OpayHBIX OTHOWIECHWHA. DTO, B CBOIO OUYEpEib, IMO3BOJHT
IIPOJEMOHCTPUPOBAaTh, YTO CUTyauus, cilokupluasics B PecnyOnuke Kazaxcran, npenocraBisieT
BIIOJIHE OTIpeIeNIEHHBIEC TPEUMYIIECTBA, KOTOPHIMU HE TaK CII0)KHO M BOCIIOJIb30BATHCA.

JKCNEPUMEHTAJIbHASA YaCTh

Ha pucynke 2 npencraBieHbl IpUMepbl IpauKOB, ONMUCHIBAIONINX HUHTEIPAIBHYIO CTPYKTYPY
HaceneHusi EBponbl. Kaxapli u3 rpadukoB mnpeacTaBisieT coOON 3aBUCHMOCTh YHCICHHOCTH
HacelIeHuss B S5-JIeTHEM BO3PAacTHOM HHTEpBaje OT CpeaHell TOYKM JaHHOro HHTepBana. llpu
MIOCTPOEHUH TIpadUKOB HCIONB30BaHbl o¢uuuanbHble AaHHble OOH mno nemorpaduueckoit
cratuctuke [20].
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Pucynox 2 — Bo3pacTtHas cTpykTypa HaceneHus: EBponbl B pa3nmuuHble TO/bI

N3 mnpencraBmeHHbIX TrpadUKOB BUIHO, YTO TMPEJCTABICHHBIE 3aBUCHMOCTH  HOCST
HEMOHOTOHHBIN XapakTep, Ha HHUX MPOSBILETCS BOJHOMOAOOHAas cTpykTypa. Ilepexom k
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ABTOMOJCIIbHBIM TMCPCMCHHBIM I103BOJICT, OJHAKO, NPHUBCCTU TAKUC JAHHBIC K (I)opMe, 60.]166
yIoOHOM A1 aHAM3a. Packpoem CMBICIT aBTOMO/IEIBHBIX TIEPEMECHHBIX.

B uccrnepoBanmsax mo gemorpaduu MIMPOKO UCTONb3YyeTcs ceTka Jlekcuca, mpeacTaBieHHas Ha
pucyHke 3, KoTopasi ¥ IO3BOJISIET IEPEUTH K TaKUM TepeMeHHbIM. [lokaxem 3To.

Ha puarpamme pucynka 3 ocu aGciyce 0TJIOKEH KalleHIapHBIi roji, 0 OCH OpAWHAT - BO3PAcT B
rogax. Pa30ueHHI0 BpeMEHHBIX IIKaJl BEPTUKAJIBHOM U TOPU3OHTAIBHON OCeil Ha HHTEpBabI
MPOJOJKUTENIFHOCTBIO B OJMH TOJ] OTBEYAIOT BEPTUKAIbHBIE W TOPU3OHTAIIbHBIC JIMHUU,
oOpa3ymolue 1eKapToBy ceTKy. HakiioHHbIe TUHUU CETKU, UIYLIUE MO YIIIOM 45° k ocu abeuyce,
OTBCYAKOT <«JIMHUAM KU3HW» WHIHUBUIAOB, POJUBIINXCA B MOMCHT BPCMCHH, OTBC‘-IaIOH_II/Iﬁ Haydalxy
Ka)KJI0r0 KaJIeHAapHOTro roJa.

4 Dospact,

KanennapHeIA
rom

1

>

Pucynok 3 — «Hewmas» cetka Jlekcuca

JIuna, poauMBIIMECS B ONPEAEIEHHOM KaJIEHIAPHOM TOJY, 3a OAMH IPOXHUTBIA T'OJl CTAPEIOT
TaK)K€ POBHO Ha OJIMH T'OJ, COOTBETCTBYIOILIAs IPYIIIA CIBUTAeTCs B ceTke Jlekcuca Ha enuHuLy 1
1o ocu abcuucc, U Mo ocu opauHaT. Eciin He MpUHHMAaTh BO BHUMaHUE MUTPAIUIO, TO yObIBaHHE
YHCJIEHHOCTHU JAHHON TpyNIbl BO3MOXKHO TOJBKO BCIEACTBHE CMEPTH COOTBETCTBYIOILErO YHCIIa
uHAUBUA0B. COOTBETCTBEHHO, B TEOPETUUECKUX MOCTPOEHHUAX YAOOHO IMOJIb30BAThCs NEPEMEHHOMN
6 =t —1,rae t U T — NEPEMEHHBIE TEKYIIET0 BPEMEHU U BO3pacTa, COOTBETCTBEHHO.

BriOpanHas aBToMOzeNIbHAsE TIEpEMEHHAsi OTCUUTBIBAETCS BAOJb HAKIOHHBIX JIMHUM JKU3HU Ha
cetke Jlekcuca. [ KOHKPETHOMN «JIMHUM JKU3HW» C TEYEHHNEM BPEMEHU HE NPOUCXOAUT U3MEHEHUS
Pa3HOCTH MEXAY MEPEMEHOM «BO3PACT» M NEPEMEHHON «BpPEMs», NOITOMY B ITHUX INEPEMEHHBIX
U3MEHeHHe (QYHKIUU pacipeeeHNs ONPEeIIeTcs TOIbKO HHTETPaIbHOM CMEPTHOCTBIO.

[IpenmyIiecTBa MCNONB30BaHUSI aBTOMOJEIBHBIX NMEPEMEHHBIX WJUIIOCTPUPYET PUCYHOK 4, Ha
KOTOPOM TNPEJCTABICHbI 3aBUCUMOCTH YHMCIEHHOCTH S-JIETHUX BO3PACTHBIX TPYII OT TEKYIIEro
BO3pacTa.

daktuyecku rpauky, MpeICTaBlICHHbIE HAa PUCYHKE 4, OTpaKkalOT JWHAMHMKY YHCIEHHOCTH
IpyNIbl HACEJIEHUS, POJUBLIYIOCS B OIIPENEICHHOM S-JIETHEM MHTEpBaje OT Bo3pacTta. T.e. JTaHHBIN
rpadK MOXXKHO paccMaTpuBaTh KaK JUHAMUKY YUCIEHHOCTH POBECHHMKOB, YbH JIMHHUU JKU3HU Ha
ceTke Jlekcuca pacmoyiokeHbl OJIM3KO JIpYr K Apyry. M3 pucyHKa BHUIHO, YTO B aBTOMOJEIBHBIX
MEPEMEHHBIX IPa(QUKU CTAHOBATCS MOHOTOHHO YOBIBAIOIIMMHU (YET0 HE UMEET MECTO JUIsl TpapuKOB
BO3PACTHOM CTPYKTYPbI, PUCYHOK 2), UTO (PM3UUYECKU BIOJHE MOHSTHO: MIPU CPAaBHUTEIBHO CIIabOM
BJIUSIHUM MHIpallMd Ha BO3PACTHYIO CTPYKTYPY HACEJIECHUS YHCIEHHOCTb IPYMIbI JIUIl OJHOTO U
TOr0 BO3pacTa MOXKET TOJIBKO Ma/laTh B CBSI3HU C €CTECTBEHHOH YOBUIBIO.
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OTTanKuBaschL OT BUJAa TMOJYYCHHBIX KPUBBIX, MOXXHO IOCTPOHUTHL MATCMATHUYCCKYIHO MOICIIb,
MO3BOJISIFONIYIO TIPOAHAIM3UPOBATh (PaKTOphI, KOTOphie cTOAT 3a LGBT-moBecTkoii, U BBISBHUTH
CYyIIECTBYIOIINE TIpeuMytecTBa s Pecriyonmku KazaxcraH.

N, meic.uern
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PI/ICYHOK 4 — 3aBHCUMOCTD YHUCIEHHOCTH T'pYIIIbI HACCIICHUA 3anaz[H0171 EBpOHLI 3aJaHHbIX JCT

POXIEHUS OT TEKYILEro BO3pacTa; KPUBBIE OTHOCATCS K CIEIYIOIUM rojgam poxxaenus: 1 — 1880,
2 —1895, 31905, 4 — 1915, 51920, 6 — 1930, 7 — 1935, 8 — 1955, 9 — 1960, 10 — 1975

Pe3yabTaThl M 00Cy:KI€HUE

Vpasnenue oemocpaguueckori Ounamuxu u e2o MoOenbHvle PeueHs.

bynem wucnonb3oBath (YHKIMIO paclpeieseHus, ONMCHIBAIONIYI0 BO3PACTHYIO CTPYKTYpPY
o011ecTBa, KOTOpast 3aBUCUT OT JIBYX MEPEMEHHBIX — BpEMEHHU M BO3pacTa MHIUBHIA.

JlaHHas QyHKIUS ONpeaenseTcs CTaHIapTHBIM 00pa3oM

n(t,t+A7)-n(t,1) (1)

f(t’ T) = limp, At

rae n(t, T) — YUCIIEHHOCTS JIUII, TOCTUTIINX K MOMEHTY BPEMEHH t BO3pacTa T.

N3menenne paccmarpuBaeMod (YHKIIMM BO BpEeMEHH OOYCIOBIICHO JBYyMs (paKTOpamu:
MEePEX0/IOM M3 OJHOW BO3PACTHOM TPYIIIBI B IPYTYI0 C TEUEHHUEM BPEMEHH, YTO U OTOOpa)KaroT
«(JIMHUW JKU3HW» Ha ceTke Jlekcuca, a Takke CMEpPTHOCTBhIO ([UIsi Ieledl JaHHOW paloThI
paccMOTpEeHHE MUTPAllMU HE TIPEICTABIIIET UHTEepeca). Mimeewm:

0 0
L= ktvf (1) (2)

r7ie TpPEeaIoaraercsi, 4To CMEPTHOCTh HACENIEHMs] MOXKET ObITh OTpa)keHa uepe3 Kod(hdUIMEeHT
k(t, 1), koTOpBIii, BOOOIIE TOBOPSI, 3aBUCUT U OT TEKYIIETO BO3pacTa, U OT BPEMEHH.
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VYpaBHenue (2) npencrabiseT coO0l aHAJIOr ypaBHEHHs boibIiMaHa, IMHPOKO UCIONb3YeMOro, B
YaCTHOCTH, B (pu3uke mia3Mbl. OHO HOCUT OOIIME XapakTep, C €ro MOMOIIbIO, B IPUHIIUIIE MOXKHO
yuecTb U 3 QEKThl, CBSA3aHHBIE C MHIPALUEi, OJHAKO, UX PACCMOTPEHHE BBIXOJUT 3a PAMKHU
JTAaHHOU PabOTEHI.

Amnarnorus ¢ ypaBHeHueM bosbliMaHa cTaHOBUTCS SIBHOH, €CJIU MepenucaTh COOTHoUIeHue (2) B

dhopme

of | of
—+—==—k(t,D)f(t,T 3
12— k(e Df (1) ©)
[ToguepKkHEM, YTO POXKIAEMOCTh B SBHOM BHJIC B JIAHHOC YpaBHEHHE HE BXOAUT. DTOT MPOIIECC
oTOOpaXkaeTcs yepes rpaHuYHOE YCIIOBHE, 3a1aBaeMoe rmpu 7 = 0.
OcymiecteuM B ypaBHeHuH (3) 3ameny nepemennsix (t,7) = (6 =t — 1,7). B cooTBeTCTBHU C
OOIIMMH TIPAaBHIIAMH 3aMEHBI TIEPEMEHHBIX B YPABHEHUAX C YACTHBIMH IIPOU3BOIHBIMU:

af _ a6, of | 86, df
at 9t 96, T 96, (@)
af _ a6, of | 86, df

Jat Jdt 06, at 06,

B paccmarpuBaemom ciyuae 8; = 0 — 1; 0, = T. Umeem:

of _ of of

at 90, a0,
of _ of ()
at 90,

[Moacrasnss (5) B (3), momyyaem aHayor ypaBHeHus bonbsliMana it remorpaduyueckoil 3a1auu
B aBTOMO/IEJIbHBIX TIEPEMEHHBIX:

2 = —k(6,)f(6,7) (6)

CooTtHomieHue (6) MOXKHO TEpenucaTh B BUJIE, MO3BOJSIONIEM SIBHO OTBHICKaTh KOA(DQHUIIMEHT
k(6,7) Ha OCHOBaHUH YKCIIEPUMEHTAIBHBIX JAHHBIX.

2L = —k(8,7) )

CooTBeTcTByIOIIEE IOCTPOCHHE IMPEICTAaBICHO Ha PHUCYHKE 5, HAa KOTOPOM TPUBEICHBI
3aBHCUMOCTH Jiorapupma kodpduimenta k(6,7) oT TeKylero Bo3pacrta Ipymil pa3iHdHOro roja
poxaeHuss (T.e. aBTOMOJICJIIHOW IepeMeHHOW). BumHo, YTO mOJNydyeHHbIE 3aBUCHUMOCTH C
YIOBJIETBOPUTENbHON 11 (DOHOBOM MOJENM TOYHOCTBHIO YKIIAQABIBAIOTCS HAa €IWHCTBEHHYIO
NOpSMYIO JIMHUIO. DTO, B YaCTHOCTH, O3HAYaeT, YTO MPU MOCTPOECHUH (POHOBOIH MOJENU B MEPBOM
MPUOTMHKEHUH MOXHO TOJIb30BaThCS MOCTOSHHOM 3aBHUCHUMOCTBIO KO3(QHIIEHTa CMEPTHOCTU OT
BO3pacTa.
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g4 Ink

Pucynok 5 — 3aBucumocts jorapudma k(6, T) OT aBTOMOCIBHOMN MTEpEeMEHHOM
(s Hacenenus 3ananHod EBpornbl, JaHHBIC pHCYHKA 3)

bosiee neranbHO MOBEJEHHE paccMaTpUBAEMOro Ko3(pQUIMEHTa UILUTIOCTPUPYET PUCYHOK O, Ha
KOTOPOM IPEJCTABICHBl €r0 3aBHCHMOCTH OT TEKYIIEro BO3pacTa JUlsl TpYII, POXJIEHHBIX B
TEYEeHUE KOHKPETHOTO 5-JETHEr0 MHTEepBaia, T.€. Uil (PMKCHPOBAHHOTO 3HAYCHUSI aBTOMOJICIbHON
nepeMeHHol 6. BuaHo, 4TO Bce 3TH 3aBUCHUMOCTU C BBICOKOM TOYHOCTBIO SBIIIOTCS NPSMBIMH.
Tounee, nmpsMoJIMHEIHbIE 3aBUCMMOCTH XOPOILIO aNlMpOKCUMUPYIOT MOBeJeHHE Kod((uIMeHTa
CMEPTHOCTH, HauMHas NpuMepHO ¢ 40-neTHero Bo3pacta. OIHON U3 NPUYMH JUIS 3TOTO SBISIOTCS
OmMOKM, CBA3aHHBIE C HEAJCKBAaTHBIM YYETOM MHIPAallMd B TPUBEIEHHOM MaKCUMAJIbHO
YIIPOILEHHOM DPACCMOTPEHUU. A HMMEHHO, MUIPAlMd IOJBEPKEHbBl B OCHOBHOM CPaBHUTEIBHO
MOJIOJbIE BO3PACTA, K TOMY K€ JUIsl JIMI] TAKOTO BO3pacTa CMEPTHOCTh CPAaBHUTEIBHO MaJjla M MOXKET
OBITh CONOCTaBMMA C MUTPALIMOHHBIMU 3 dexkTamu. HanpoTus, asis Uil CpaBHUTEIBHO OOJIBIIOTO
BO3pacTa ATOT (aKTOp SBISIETCS OMNPEAENAIOIMM M IO03TOMY MOJIENb, B KOTOPOW OCHOBHBIM
¢dakTopoM  u3MeHEHMs ~ (QYHKIMM  paclpeneieHHs  ABISETCS  MUMEHHO  CMEpPTHOCTb,
YIOBJIETBOPUTEIBHO ONUCBHIBAET OKCIEPUMEHTAJIbHBIE PE3YJAbTaThl Ul JAHHOW KaTeropuu
IpaX<1aH.

OTu pe3ynbTaThl, B TOM YHCIE, IOKA3bIBAIOT, YTO IPU PEIIEHUH MOJEIBHBIX 3a7au JAOMYCTHUMO
MOJIb30BaThCs JIMHEHHON anmpokcumanueit torapudma kodhduimenra CMEpTHOCTH

Ink(t) ~At — B = A(Tt — 1) (8)

Konkperno, ans ueneit naHHOW pabOThl OCHOBHOW HWHTEpEC TMPEJCTaBIIseT OThICKaHUE
3aBHCUMOCTH YHCICHHOCTH HapOJIOHACENEHUS OT (YHKLMHU, XapaKTepU3yIOIled pacrpeaereHue
JNETOPOXKACHUS 10 Bo3pacTaM. COOTBETCTBEHHO, HMEET CMBICI PACCMOTPETh MOJAEIBHYIO 33j]ady,
Korjga Kod(p@UIMEHT CMEPTHOCTH 3aBUCHUT TOJBKO OT BO3pacTa MHAUBHUIOB, HO HE OT TEKYIIETO
BpPEMEHH.
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y= 0,0T7T58x - 95,0443
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Pucynok 6 — 3aBucumocts jgorapudma k (6, T) oT aBTOMOJIENBHOM TEPEMEHHOM JUIS HACEIECHHSI
3amagHo# EBpOITBI, M1 KOHKPETHBIX TOJIOB poxaeHus; a) — 1920, 6) — 1930, B) — 1940
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Annpokcumarus (8) mo3BoISET NOJYUUTh SIBHOE pelieHue ypasHenus (6). Mmeem

Inf = b(0) — [, k(x)dt, k(t) = koe" (9)
Otkyna

— ko AT
f =n(0)exp (— " (e?t — 1)) (10)

CyliecTBeHHO, YTO JUIsl pEllleHUs] MOJEIbHON 3a/Jayd, OTBEYalolled LeNsM JTaHHOW paloThl,
¢ynkuus (10) MoxkeT OBITH BEIYHCIICHA B IBHOM BHJIC, TaK Kak B GyHkimu k(T) uzBecteH (8).

Pemenue (10) mmeer mpocroii (usmueckuii cmpici. OHO ONHMCHIBACT HM3MEHEHUE (YHKIUU
pacnpeziesieHus 1o Bo3pacTaM BJI0JIb OTAeNbHOI uHuu Ha ceTke Jlekcuca. COOTBETCTBEHHO MMEET
MECTO TOJIBKO YMEHBIICHNE 3HAYCeHUs [ ¢ BO3pacTOM. AMIUIMTYIHOE 3HaueHue n(60) npeacrasiser
cO0O0H YacCTOTy pPOKICHHIA.

OO6miee pemieHrne paccMaTpUBaeMOM 3a/1aud MOXET OBITH JIETKO HaijieHo Ha ocHoBaHuu (10) c
UCII0JIb30BAHUEM TPAHUYHBIX U HAYaJIbHBIX YCIOBUH (PHCYHOK 6).

[MpeamonoxuM, YTO M3BECTHO HayalbHOe ycioBue, T.e. GyHkuusa f(7)|;=o. Torma
paccmaTpuBaemasi 001acTh, T.€. IEPBbIA KBaJpaHT B KOOPIMHATHOH cucteme TOt, pacnamaercs Ha
nBe mojobnactu, puc.6. Otu nogobnactu | u |l pasrpanuuensl npsamoii t = T, TpoOXosIIel yepes
Havasio koopauHat (npsimast OY Ha pucyske 7).

[MoBenenue ¢pyukuuu f(t,T) B obaactu | onpenensercs HadyalbHBIM YCIOBHEM, T.€. (QDyHKIHEH
fo(®) = f(7)|¢=0, a B 00macTu Il — rpaHUYHBIM, KOTOPOE 33aeTCsl Ha npsiMoii T = 0.

JlaHHOE TpaHUYHOE YCIOBHE OTpaxkaeT mpoiecc pokaaemoctu. Ompenenum pyakuuio (1) —
IJIOTHOCTh BEPOSITHOCTH POXKACHUS OJHOrO pedeHka Ha oaHoro uenoBeka. (C TOYHOCTHIO,
MPUEMIIEMOH /ISl PEIIeHUsT MOJEITBHOW 3a/auyd, MOKHO HE aHaJM3UpPOBATh JICTAIBHO TOJOBYIO
cTpykrypy Hacesnenust). Ctporo roBopsi, ¢pyHkuus ®(T) 3aBUCHT HE TOJIBKO OT BO3PAcTa, HO U OT
BPEMEHH, OJIHAKO MPU pEIIeHUN MOJIEIBbHOM 3a7au JaHHYIO 3aBHCHMOCTb YUMTBHIBATH HE MMEET
CMBICIIA.

B cootBercTBHM ¢ AaHHBIM ompeaeneHreM QyHKIuU P (T) poKaaeMOCTb, T.€. YHCIO POXKICHUI
B €IMHUILY BpeMeHH N (t) MOKeT OBITh 3aIiCcaHa KaKk MHTETpa:

[00]
n(®) = [, fE&DP(™)dr (11)
Bepxnuii npenen unrerpupoBanus B popmyie (11) popmanbHo 6eckoHEeUeH, peaqbHO OH UMEET
KOHEYHOe 3HayeHue He Bblie 60—80 sieT, MOCKOIbKY pOKIeHUE peOeHKa KeHIMHAMH YKa3aHHOU
BOSp&CTHOﬁ TpYyHnbI MPOUCXOAUT B CAMHUYHBIX ClIydasdX U IMPAKTUYCCKH HE OKA3bIBACT BJIMAHHA HA

CTaTUCTHUKY.
Jns obmactu |l (pucynox 7), nckomast QyHKIIHSI paciipee/ieHUs] MOKET ObITh 3aricana Kak

f(t,1) =n(t— 1) exp(— fOT k(t)dr) (12)

Amnanornyso, 1 obaactu | umeem

f(&6,1) = folt — 1) exp(— ftT k(r)dr) (13)

14
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®opmynsl (12) u (13) MOXHO 0OBEAMHUTH, UCHIONB3Ys (QYHKIIHMIO, OTIPEENIIEMYIO KaK

00 ={y% 20 09

Pucynok 7 — K oTbickanuto o01ero peuieHus ypaBHenus (3)

Nmeem

f(t, 1) = 0(t —n(t — 1) exp(— [ k(x)dr) + 6(t — ) fo(r — t) exp(— [ k(r)dT) (15)

Ucnonw3ys popmyny (15) pacnpenenenue poxkaaeMOCTH MOKHO TMOJYYUTh, HEMOCPEICTBEHHO
nozactasisisi ee B (11). IIpu 5TOM BO3HMKAET JiBa claraeéMbIX, OJTHO M3 KOTOPBIX W3BECTHO, TaK Kak
M3BECTHO HauaibHOE yciaoBue. Onpeneanum QyHKIHUIO

q@®) = [0 — ) fo(r — ) exp(— [ k(1)dr) @(x)dt (16)

Torna noncranoska (15) B (11) maet

n(t) = qo(0) + [ 0(t — Dn(t — 1) exp(— [ k(r)dr) @(x)dr (17)

BunHo, uto uckomast (yHkims n(t) momuMHsETCS CBEPTOYHOMY YPABHEHHIO, T.K. MHTEIpal,
crosmuid B mpaBoil wactu ¢opmynsl (17), mpencraBiaser coOoil omepanuio CBEpTKU (YHKIHUU

6(t —t)n(t —1) exp(— ) OT k(r)dr) ¢ QyHKIHER POKIAEMOCTH-CMEPTHOCTH

Q(x) = exp(— fOTk(T)dT) d(7) (18)

Takue ypaBHEHHE HENOCPEICTBEHHO pEHIAOTCA € IMOMOIIBI0 INpeoOpazoBanus Jlamiaca B
IPEJCTABICHUAX «OPUTMHAI-U300pakeHuey». OOHAKO [UId IpecieAyeMbIX Lelledl MOoJIb30BaThCs
3TUM METOJOM HE BIIOJIHE ONPaBAAHO.
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[Teperumem ypaBuenue (17) B onepatopHoii hopme

n(t) = go(t) + Ln(t) (19)
Beipaxkenune (19) mo3BosisseT caenaTh HArVSAHBIM TEPEXOA K MPEICTABICHHIO pPENICHUS
ypaBHeHnus (17) B dopme psina Heiimana. Umeem

n(t) = qo(t) + X85, L™ qo () (20)

B Tom, uto (20) siBisiercs perenuem (17) MokHO yOeAUTHCS HETIOCPEACTBEHHON TOJCTaHOBKOM.

Kaxnas wurepauus B (20) umeeT mpo3pauHbli CMBICH: JIMIIA, JOCTUTIINE PENPOIYKTUBHOTO
BO3pacTa, MPOU3BOJAT IMOTOMCTBO, KOTOPOE, AOCTUIas 3TOr0 BO3PACTa, MPOM3BOAUT CIENYIOIIEE
nokojenue u T.1. VIMeHHo 3Ta mponenypa (pakTUdeckd HESBHO HCIIOJIB3YETCS MPHU BBIIOJHEHUU
nemMorpaduuecKkux MporHO30B C U3BECTHBIMU KOI(PPHUIIMEHTaAMU CMEPTHOCTH U POKIAAEMOCTH.

Tem cambiM, urepannonHoe pemreHue (20) HarasSIHO MOKA3bIBAET, YTO KCIOJIB3YEMBI MOAXOI,
OCHOBAHHBI HA MWHTETPAJIbHBIX YpPAaBHEHUSX, MNPUBOAUT K TEM K€ pe3yjibTaTaM, 4YTO U
HEIOCPEICTBEHHbIE BBIYUCIICHUS 10 ceTKe Jlekcuca.

K Tomy ’xe BbIBOJy NPHUBOJIUT M IpeJCTaBiIeHUE pelieHus ypaBHeHus (17) B npuOamxeHHON
JTUCKpPETHOH opme.

A umeHHO, OyJeM ONMCHIBaTh POKJIAEMOCTh B TEPMHUHAX JHUCKPETHOW IOCIEI0BAaTEIbHOCTH
3HauYeHUH, pa30MB OCh BPEMEHH Ha AUCKPETHBIC HHTEPBAJIBI C IIarom At, T.e. OJOXKUB t;, = k At.

Paccmorpum 3Hauenust ¢pyukiuu f(t, T), OTHOCSIIMECS K HEKOTOPOM JIMHUHM B KOOPIMHATHOM
cucreme (t,T), KOTOpas OTBEYACT B3POCICHHIO YEJIOBEKa, T.e. t — T = CONSt, U OTIUYAIOIIUECS
JMICKPETHBIM CIBUTOM Ha At, 3HaYeHHE KOTOPOTo Oy/eM cYUTaTh MajbiM. MiMeem

f(t,7) =n(t—1)exp(— fOT k(x)dr) (21)
f(t+ At, T+ At) = n(t — 1) exp (— fHAt k(T)dT) (22)

0

Pa3HOCTH MEXIy HUMH COCTaBIISICT

f(t+At, T+ At) — f(t,7) =n(t — 1) [exp (— fOHAt k(T)dT) —exp(— fOT k(‘r)dr)] (23)
BoiHoc 3a cKOOKY 001N MHOXKUTENb, [TOJIy4aeM

f(t+ At T+ A = f(8,7) = n(t — ©) exp(— [ k(x)dr) [exp (— (i k(r)dr) - 1] (24)
OTtKyna, moJb3ysCch pa3ioKeHUeM B psan Teiopa

f(t+At, T+ At) = f(t,7)(1 — k(7)At) (25)

U3 570l (OpMYIIBI BEITEKAET BBIPAKEHHE JUIS YUCIEHHOCTH BO3PACTHBIX TPyNI HaceneHus N ;,

7l UHJIEKC j HyMepYyeT BO3paCTHbIE HHTEPBAJIbI, & NHJIEKC [ — BDEMEHHBIE.
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Nis1 i = Nij(1 = K;) (26)

rae K; = k(rj)At

®opmyma (11) mpu 3TOM NPUBOIUT K BHIPAKECHUIO

Niio = X12) NijPy (27)

Otmernm, uTo cooTHommeHus (26) u (27) MoryT OBITh 3alMCAaHBI Cpa3y HAa OCHOBAaHUHU TEX Ke
cooOpakeHHii, U3 KOTOPBIX ObUIM BbIBeACHHI ypaBHeHUs (2) u (11). OTamuue COCTOUT TOJIBKO B
TOM, YTO B OJHOM CJIy4ae pacCMaTpuBajach MOJEIb B TEPMHHAX HENPEPHIBHOCTH, & B APYIOM —
JUCKpPETHasi MOJEIIb.

JluckpeTHOll Moneblo ynoOHee TMOJb30BaThCsl MNpPHU TMPOBEACHUM YHUCICHHBIX pacdéTos,
HEMpPEephIBHOW — JIJIsl KAYECTBEHHOIO aHalu3a. 3HaueHUs (PYHKIHMA, OTBEYAIOIIUX TUCKPETHOMN
MOJIETIM, OTJIMYAIOTCSI OT Te€X, YTO HCIHOJB3YIOTCS B HENPEPHIBHOW, TOJBKO KOHCTaHTHBIM
MHO)HuTeneMm. Hanpumep,

N, = ffif_ n(6)dt = n;At (28)

Ha pucynkax 8 um 9 mpencraBieHsl HCXOAHBIE (DYHKIMU U PE3yJIbTAaThl MOJEIBHBIX PacyeToB,
MIPOBE/ICHHBIX Ha OCHOBAHWU AMCKPETHON MOJEIH C BPEMEHHBIM IIaroM, OTBEYAIOUIMM OJHOMY
rony. B kauectse quckpernoii Gynkunu K; BeiOpana GpyHKIMs, OTBEHAKOIIAs 3aBUCUMOCTH (8), T.€.

K; = expA(j — Ao) (29)

CO clenyommMH 3HaueHussMH napametpoB: A = 0,1; A = 75. 3nauenue M BbIOpaHO paBHBIM
90 romam.
B kavectBe nuckpetHo ¢pynkuuu P; BriOpana OumonanbHas GyHKIMs BUA

Pi = C10(j — por)[exp 2, (j — 1o1)* + Co exp 2,(j — pho2)?] (30)

JlanHast yHKIMS OTBEYAET JIByM THIIaM BOCIIPOM3BOJICTBA HacelieHUs. B oHOM citydae Bo3pacT
POKEHUI] OTBEYAET «OMOJOTMYECKOMY» B3pPOCIEHHUIO, BO BTOPOM Cilydae — «couuaibHoMy». Kak
OyzmeT SACHO W3 JAIbHEHIIEr0, MMEHHO TaKOW BBIOOp MOJENLHOM (yHKIMU P; 103BONIAET
MPOaHAJIN3UPOBaTh BIHMSIHHUE XapaKTepa CeMeHHO-OpayHBIX OTHOIIEHHH Ha BOCHPOHM3BOJICTBO
HACEJIEHHUs, B TOM YHCJIE B aCIEKTe BOCIPOM3BO/ICTBA YEJIOBEUECKOTO KanuTaia.

Ha pucynke 8 mnpexacraBnensl npumepsl ¢yHkuui (30) 11 Tpex pas3inyHBIX 3HAuYEHUUN
napametpa C, = 0,25; 1,0; 4,0. PacueTsl npoBoaunuce npu z; = z, = 0,1. /{ns Bcex 3Tux cnydaes
3HaueHue napamerpa C; moAOUPaNOCh TaK, YTOObI OBLIIO BHIOJHEHO YCIOBUE

> P =q (31)

3nauenue ObuIo BeIOpaHo: q = 1,2.
B kauecTBe MOAENBFHOTO HAYaIBHOTO YCIOBHS OblIa BRIOpaHa (DYHKIIHSI, COBIAAIONIAS IO BHIY
¢ dyHkuuei (29) u TeMu xe 3HAYCHUSMHU YIIPABJISIONINX TapaMeTPOB.
17
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NO,j = exp /1(] - /10) (32)

OTO KaueCTBEHHO COOTBETCTBYET COBPEMEHHOW BO3pacTHOM MNupamMHuAe B  Pa3BUTHIX
rocy/1apcTBax.

025 P 0,25 P
0,2 F 0,2 F
0,15 } 0,15 |
01 F 01 }
0,05 } /\ 0,05 |
; L o . o \ .
0 10 20 30 40 50 60 0 10 20 30 40 50 @60
a) 0)
0,25 Pi
0,2 F
0,15 }
01 F
0,05 } _
oL N J N

0 10 20 30 40 50 60

B)

Pucynok 8 — IIpuMepbl 6MMOaNbHBIX QYHKIMH Pj, OTBEYAIOIMX PA3IMYHBIM 3HAYECHHAM
koaddunmenta Cy; 1o = 18, o, = 36; C; = 0,25 (a); 1,0 (6); 4,0 (B)

Pe3ynbTarhl pacyeToB Ha OCHOBE JUCKPETHOM MOJENH MPEACTABIEHBI HA pUCYHKE 9. BuiHo, uTO
IIPU YBEJIIMYEHUH JOJU POKEHUL], OTBEYAIOIINX COI[HAIIbHOMY B3POCIEHUIO, IEHCTBUTEIIBHO UMEET
MECTO OOIIEel YMCIEHHOCTH, TOrJa KaK YBEIMYEHHE JOJIM POXKEHHUL, OTBEYAIOIIMX BO3PacTy
«OMOJIOTUYECKOT0)» B3POCIIEHUS, IPUBOJUT K POCTY HACEICHHUSI.

Pa3ymeercs, mnpejacraBieHHBIE pacyeTbl HOCAT CYry00 MOJENBHBIM XapakTep, HO OHHU
JEMOHCTPHUPYIOT, YTO CHUKEHUE BO3PACTA, B KOTOPOM IIPOU3BOAUTCS TOTOMCTBO, JEHCTBUTEIBHO B
COCTOSIHUM YJIYYIIUTh JieMorpaduieckyro AMHaMuKy. Huke naHHbBIN BbIBOA OyJneT 0OOCHOBaH Ha
OCHOBE O0IIEr0 Ka4YeCTBEHHOT'O PACCMOTPEHHUS OTYYEHHBIX YPaBHEHUH.

Kauecmeennwiii ananus pewenutl ypasnenus: demoepaghuueckor OUHAMUKU

JIMCKpEeTHYI0 MOJeNb, MOJYEPKHEM €lIe pa3, MOXHO ObLIO Obl MOCTPOUTH M HE HMCHOJIb3YS
aHanor ypaBHeHus bonbiMana.

VpaBuenue (3) oOiamaer TeM NPEUMYIIECTBOM, YTO HAa €r0 OCHOBE MOXXHO TIPOBECTH
KAueCTBCHHBIN aHamu3 BiausuHus ¢Gyakimun  P(7), XapakTepusyromieil poXkIaeMocTh, Ha
nemorpaduueckyro quHamMuky. Kak Oyaer sicHO U3 JanbHEWIEero, B COBpEMEHHBIX yCIOBHSIX, KOT/Ia
CpeIHssl MPOJOJDKUTENBHOCTh KU3HU B Pa3BUTHIX CTpaHax (0osiee TOYHBIM SABISETCS TEPMHUH

18
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«0oXHJaeMasi IPOJOJDKUTENIBHOCTh JKU3HU IpU  POXAECHMM») 1npeBbimiaer 80 jer [16],
MIOJIOKUTEIbHAS JIeMorpaduieckas JTUHAMHUKA MOXKET ObITh OOecliedeHa HE TOJBKO M HE CTOJIBKO
YHCIIOM JIeTeH, IPUXOIAIINXCA HA OJIHY JKEHIIUHY, CKOJIBKO IOCTENIEHHBIM CHMKEHUEM CPEIHETO
BO3pacTa JETOPOXKIACHHS.

100
80 a
80
70

50 - B
40
30
20
10

1] 50 100 150 200

PI/ICYHOK 9 — 3aBUCUMOCTBH HOpMHpOBaHHOﬁ YUCJICHHOCTHU HACCIICHUA OT BpEMCHU IJIA
Pa3IIMIHBIX 3HAYCHUI napamMeTpa, XapakTepru3yrouecro 6I/IMOIIaJH>HOC PacpeaciICHUC,
CZ = 0325 (a)a 190 (6)3 490 (B)

310, B CBOIO 0UYEPE/lb, BO3BPAILAET K BOIPOCY O KPU3HUCE KIACCUYECKON MOHOTaMHOM CEMBU U O
Tex opmax ceMeiHO-OpayHbIX OTHOILIEHUH, KOTOPbIE JOJIKHBI IPUMTH €l Ha CMEHY.
Pemenue ypaBHeHus (3) MOKeT Takke OBbITh 3anKucaHo B popme

fit,o) =0t —1n(t—1)+0(t —t)ny(t —1)] exp(— fOT k(‘[)d‘[) (33)

Wnu B popme, yunThIBaroiei ssBHbINA BUJ] pEIICHUS

F(61) = [0(t =Dt — T) + (1 — Ong (¢ — 7)] exp (— o (g — 1)) (34)

OTH (HOPMBI OTPAXKAIOT CIeNyolIee 00CTOATENBCTBO. [ KaKI0N U3 «IMHUH KU3HW» (TIpsIMble
t — T = const), TpeACTaBIEHHBIX Ha pUCYHKE O, CYIIECTBYeT CBOE€ HadallbHOE YCIIOBHE,
otsevarouiee T = 0. CregoBareiabHO, BMECTO HA4aJIbHOTO YCJIOBHS, 331aBa€MOro Ha npsimoit t = 0
g obnactu | Ha pucyHke 6 MOXKHO MEperTH K HavyaJbHOMY YCIIOBHIO, 33J]aBA€MOMY Ha IpPSIMOMN
T=0.

OtinnurieM Mexay obmactsmu | u 1l coctout B TOM, 9To 115t TIEpBOI M3 HUX QyHKIM N(t — T)
W3BECTHA, a JUIA BTOPOM — TMOJUICKHUT OThICKaHUO. COOTBETCTBEHHO, B ypaBHEeHHH (33)
¢durypupyrot a8e pyukuuu n(t — ) u ny(t — T), IpUYEM MOCIEAHASA TPEIIOIAraeTCs H3BECTHOM.
-byukiun, ¢purypupyromue B ypaBHeHuu (33), sSBHO yKa3bIBalOT Ha BKiIax (GyHkiwid n(t —7) u
ny(t — 1) B obO1Ice perenue ypaBaeHus (3).
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Hpe;[nonaraﬂ, YTO JAaHHBIC (bYHKL[I/II/I NPUHHUMAIOT HCHYJICBBIC 3HAUYCHUA TOJIBKO Ha
COOTBCTCTBYIOIIUX MHTCPBAJIAX, -(1)YHKI_[I/II/I MOKHO OITYCTUTH U 3aIllUCATh

f(t,7) = [n(t — 1) + no(t — v)] exp(— fOT k(t)dr) (35)

Jlannoe ypaBHeHuUe, Hapsay ¢ ypaBHeHueM (11), cocTaBisieT 3aMKHYTYIO 3aa4y, JOIMYCKAIOITYIO0
OJTHO3HAYHOE pEIlICHHE.
Nmeem

n(t) = fooo[n(t — 1) +no(t — )] exp(— fOT k(t)dr) ®(r)dr (36)

[Ipoananusupyem pelieHue JaHHOTO YPaBHEHHUS HA KaY€CTBEHHOM YPOBHE.

Bynem cuutate, uro QyHkims P(7) obnamgaeT BbIpaKEHHBIM MakcUMyMoM, a ¢yHKIiws n(6)
SIBJISIETCSI MEIJICHHO M3MeHstonlencsa. st pemeHus MOJIEIBHBIX 3a/lad Takoe MPEANoJIOKEHUE
SBJISICTCS BITOJIHE OIpPaBJaHHBIM, TaK Kak jemMorpaduyeckas JMHAMHUKA 00J1azaeT OOJIbIION
WHEPIMOHHOCTBIO, a «BOJIHB», HAOIIOJAIONIMECSd HA TaKUX AUarpaMmax Kak MpeJICTaBJICHHAs Ha
pucyHke 1, SIBISIOTCS CIEACTBUAMH HMCTOPUYECKHUX KATAaKIM3MOB (Kak, HampuMep, CHUKCHHUE
pOKJ1aeMOCTH, HaOJIOAABIIEeCss B IOCTCOBETCKHX crTpaHax B 1990-e roxawi). s perneHus
MOJICTIFHBIX 3aJ[a4, MPHU3BAHHBIX BBISIBUTh BIUSHUE CTPYKTYPHl CEMbU Ha JeMOTrpadUUuECKyrO
JUHAMHKY, TAaKOTO pojaa 3((eKThl yYUTHIBATh HEIENeCO00pas3HO.

Jlanee, st Ka4ECTBEHHOT'O PEIICHUS 33[]a4l U3 MOABIHTErPATbHOTO BhIpakeHUs B hopmyiie (36)
MOYKHO HCKJIFOYMTH MHOXHTEIb, OTPAKAIOLINI CMEPTHOCTb. JlelicTBuTENbHO, eciau GyHKiws P (T)
o0amaeT BBIPAXEHHBIM MAaKCHMYMOM, KOTOPBIA 3aMETHO HHUXKE CPEIHEH MPOJOIKUTEITHBHOCTH
KWU3HU, TO

exp(— fOTk(T)dT) d(7) = P(7) (37)

o T
T.K. B TO# obnacty, rae ®(T) oTiM4Ha OT HYJIs, 3HAUYCHHE exp(— ) o k(‘r)d‘r) 0CTaeTCsl OJIM3KUM

K €IUHUIIE.
Nmeem

n(t) ~ [[n(t — 1) + no(t — D] (1)dr (38)

Tor dakt, uro Gpyukuus n(f) u3MeHsETCS MEIJIEHHO, TPUYEM TPH Tepexoae oT obmactu |
obnactu |l He TPOUCXOAUT PE3KUX CKAYKOB, MO3BOJISET 3aMeHUTh QYHKIUIO n(t — 7) + ny(t — 7)
Ha ee pasjiokeHue B psn Teisopa B OKPeCTHOCTH TOW ToukH, rae P(T) mocTUraeT MakcuMyMma.
O06o3Hauas ee yepes T, IMEeM

n(t) = ns(t — 7o) f;” @(0)dr + 22|

36 omtr, J, @)t —To)dT + - (39)

UucnenHnocts HaceneHus: Ny naetcs popmymoin

N5 = fooo[n(t — 1) +ny(t —1)] exp(— fOT k(rl)drl) dr (40)
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Wi, nprHrMas BO BHUMaHKHE KOHKPETHBIN Bu QyHKIUK k(T), BITEKarOmuii u3 (8)
Ny = fooo[n(t — 1) +ny(t — 1)) exp(e™™[1 — e4"]) dz (41)
e Ty = —%ln%; ko = Ae~™m4

Bun Qysxiuil  «iBoiiHol okcnonents» f(t) = exp(e 4™[1 — e4%]) npencraBnen Ha
pucynke 10. MOXHO BHIETH, YTO mapameTpsl Ty U A, xapakrepusyromue ¢yukiuoo f(t) B
npeactaBineHud  (41), wuMerT Tmpo3pauHbli cMbica. [lapameTp Ty OTBewaeT cpeaHel
IIPOJOJDKUTEIBHOCTH JKU3HM, MapaMeTpbl A OIpeneiseT TO, HACKOJIbKO IIJIaBHOW WM pe3KOou
SBJIETCS BEPIIMHA BO3pACTHOW mupamuabl. DakTHuecku, mapamerp A XapakTepusyeT KauecTBO
*u3HU. Eciii OHO sBIIIeTCS JOCTaTOYHO BBICOKUM, TO MPAKTUYECKU BCE HACEIICHUE JaHHOW CTpaHbl
OyZeT HOXHUBaTh JI0 BO3pACTa, OMPEAENSIEMOro OMOIIOTUYECKUMHU (PaKkTopaMH U OOIIMM YpOBHEM
pa3BHUTHUSA 3IpaBOoOXpaHeHus. Takoi CUTyaIlii COOTBETCTBYIOT OOJIbININE 3HAYCHHUS A.

flt), rel. un,

1
0,8 3
0,6 ‘I
0,4 1
0,2

L, year
0
0 20 40 60 80 100

Pucynok 10 — ITosenenue pynkuuu f(t) = exp(e 4™[1 — e47]), onpenensromeii 3naueHne
nokasarens (10) npu pa3nnyHbIX 3HaUeHUsX napamerpa A u ty, = 70 ner;
A = 0,1 (kpuBas 1); 0,2 (xpuBas 2); 0,6 (kpuBas 3) rox”

MoxHO BUAETh, YTO MpPH JAOCTATOYHO OONBIIMX 3HAaYeHUs A paccMmarpuBaemas (YHKIUS
mpUOIIHKaeTCss K MOPOTOBOM, MpUYEeM MEepeXo]] OT OJHOTO COCTOSHUS K APYroMy JEHCTBUTEIBHO
MMEET MECTO B OKPECTHOCTH TOUKH £ = Tj,.

CrnenoBaTennbHO, B paMKaxX peUIeHUsS MOJCIBHOW 3adaud, 3Ty (OpMyITy MOXKHO CYIIECTBEHHO
YOPOCTUTD, 3aMEHUB MPUOTMKEHHO (QYHKITUIO, OTBEUAIOIIYIO «ITPABUITY IBOMHOW SKCTIOHEHTHI», HA
MPSIMOYTOJIBHYIO0. DTO TeM Oojiee OMpaBAaHO, YTO, HauWHas ¢ cepeauHbl XX Beka (QYHKIHS,
OTIHCHIBAIOIIAS PACCMATPUBAEMYIO 3aBUCUMOCTb, JICUCTBUTEIHHO MPUOINKAECTCA K MOPOTOBOI, UTO
HATJISTHO TTOKA3bIBAIOT JaHHBIE 0 XapakTepe aemMorpaduueckoit craructuku [21].

Nmeem

Ng =~ fOTM[n(t — 1) +ny(t —1)]dr (42)
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JlanpHeliee ympoIieHrue 3aaaud, JOMYyCTUMOE C TOYKH 3PEHHS TEPBUYHOTO KadeCTBEHHOTO
aHaJli3a COCTOMT B TOM, YTOOBI MpeHEOPEYh BCEMHU CIIaraeMbBIMH, B KOTOPBIE BXOJST MPOU3BOIHBIE
byskunm ng, B popmye (39).

B nmannom mpubmmkenun ¢GyHKIms Nn(t) CTaHOBUTCS KBa3HIIEPHOIUYHOU C IMEPUOIOM T.
COOTBETCTBEHHO, B KAayeCTBE HAYAJIBHOIO YCIOBHS MOKHO paccMarpuBarh (QYHKIUIO Mg (t),
3aJlaHHYI0 Ha UHTEpBale [—T, 0[, T.c.

n(t) = kny(t —1p);t € [0, 7[ (43)

rie k = fooo d(1)dr.

n(t) = kn(t —1y);t > 1 (44)
I[JI)I 06ecnequI/m HGHpprIBHOCTI/I HpI/I 9TOM OOJI’KHO BBIITOJIHATHCSA

Jlannoe TpeOoBaHME TaK)KE€ MOYKHO CUMTATh BBIMOJHEHHBIM TPH PACCMOTPEHUU MOJCIBbHON
3a/1a4H.

[Ipu chemaHHBIX TPEANONOKEHUSX HHTErpan (42) OMycTHMO MpeoOpa3oBaTh CIEAYIOUTUM
obpazom. Crienaem B HEM 3aMeHY MepeMeHHbIX T; = t — 7. Torna

Ny~ [ [n(y) + no(r)]de (46)

—Ty

KayecTBeHHO 3TOT pe3ynbTaT yJ0OHO HHTEPIPETUPOBATh MPH nmomoly pucyHnka 11. Ha nannom
PUCYHKE TIOKa3aHbl «IMHHUM JKU3HU» (TpsiMble ¢ — T = const), OTBEYAIOIINE HECKOJIbKUM
MIOKOJIEHUSIM, YMCJIEHHOCTh KOTOPBIX OMNpeJensercs yciaoBueMm mnepuogudHocTt (44). Ha Ttom xe

PUCYHKE NPOBCACHBI BEPTUKAJIBHBIC IMHUN, OTBCYAIOIIHE JIBYM PA3JIMYHBIM 3HAYCHUAM ITapaMeTpa
Ty, KOTOpI)II\/JI IIPUHAT 3a IMOPOTOBYIO IMMPOAOJDKUTCIIBHOCTD KU3HU.

Y

Pucynok 11 — Bnusinue koaudecTBa )KMBYIIUMX OJHOBPEMEHHO MOKOJICHHM
Ha YUCJIICHHOCTb HAPOJOHACEICHUS

22



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2023, Ne 1 (79)

Kak BoiTekaer u3 (opmynbl (46), YUCIEHHOCTh HACENEHUS CAaMBIM CYIIECTBEHHBIM 00pa3zom
3aBUCHUT, B TOM YHCJIE, OT TOr0, KaKO€ KOJMYECTBO NMOKOJEHUW UBET B JAHHBIA KOHKPETHBIN
MOMEHT BpeMeHH. MHaye, 3TOT rmoka3areib KaueCTBEHHO OMPEIENsIeTCS OTHOIICHUEM Ty /Tg.

NMEeHHO 3TO M WIUIIOCTpUPYET AvarpaMma Ha puUcyHKe 11: B 3aBHCMMOCTH OT COOTHOILEHUS
YKa3aHHOTO T[apameTpa, YHCIEHHOCTb HAceleHUs MOXET ObITh MpelCTaBlIeHa Pa3InYHbIM
KOJMYECTBOM IMOKoeHu. Tak, ecum MakcuMyM (PyHKLIHMU TPUXOAUTCS Ha BO3pacT 36 et (YCIOBHO
— BO3PACT «COILMAJIBHOTO» B3POCICHUS), a CPEAHSS MPOAOKUTEIBHOCTh >KM3HU COCTaBIsieT 72
rojia, TO B KaX/IbI{ JaHHBII MOMEHT BPEMEHHU HACEJICHHUE TOCyIapcTBa OyIeT MPEICTaBICHO TOJIbKO
MIPEJICTABUTEIISIME JIBYX TIOKOJIeHUH. Ecnu e MakcuMyM (yHKITUU TIPUXOAUTCS HA BO3pacT 18 met
(Bo3pacT OMOJIOTHYECKOTO B3POCIEHUS), TO B HACEICHHE TOCyIapcTBa OyJeT OINpeaensThCs
MIPE/ICTaBUTEIISIMU YETHIPEX MOKOJIEHUH, T.€. OKa)KeTCsl IPUMEPHO B JiBa pa3a OoJIbIlIe.

OTOT pe3ynbTaT BBITEKACT TAKXKE W W3 INPUBEJICHHBIX BBIIIE YUCICHHBIX PacdyeToB, KOTOPHIE
[IOKA3bIBAIOT, YTO IPU IPOYUX PABHBIX YCIOBHUSAX HPHUPOCT HACEJIEHHUS CaMbIM CYIIECTBEHHBIM
o0pa3oM obOecrieuynBaeTcsi CHUKEHMEM BO3pacTa JAeTOpokIeHus. MIMeHHO 3TO 0OCTOSATENbCTBO,
BKYIIE C KPH3UCOM KJIACCUYECKOW MOHOTaMHOW CEMBbH 3aCTaBJIIET OOPATUTHCS K PACCMOTPEHUIO
UHBIX (pOopM ceMeltHO-OpavyHbIX OTHOLICHUH.

Kpusuc knaccuueckoii MOHOAMHOU ceMbu. 60NPOC O MpemveM mune B0CHPOUIBO0CMEd
Hacenenus

Cpennuil Bo3pacT, B KOTOPOM KEHUIMHBI POKIAIOT MEPBOro pedeHKa, B Pa3BUTHIX CTpaHaX Ha
npoTspkeHnr XX Beka MMell U MPOJOJDKACT UMETh BBIPAKECHHYIO TCH/ICHIMIO K BO3pacTaHuio [22].
Bce Gonbliiee KOIUYECTBO JKEHIMH CKIOHHBI IEPBOHAYAIBHO 00ECIIEUUTH I ce0sl OIpeiesieHHOe
MIOJIO’KEHHE B OOILECTBE U TOJIBKO MOTOM 003aBOAUTCS TIOTOMCTBOM.

O1oT QakT oTBevaeT OOIIeH TEHIAEHIMH, KOTOPYI WILIIOCTPUPYET PUCYHOK 12. Pucynox
CXEMaTHYEeCKH OTpakaeT TOT (PakT, YTO B COBPEMEHHOM OOIECTBE HaOJIOMaeTCsS BCe OOJIBIINIMA
pa3pbIB MEXIY BO3pPacCTOM OHOJIOTHYECKOTO M COIMAIBHOTO B3pociieHus. OCOOEHHO SIPKO ITOT
paspbIB  MPOCIEKUBACTCS ISl JIUI, OPHUEHTUPOBAHHBIX HA HHTEIUIEKTYAJbHO HACHIIIEHHYIO
nesTenbHOCTh. Hampumep, MOJIOJIBIM yUYEHBIM CUHMTAETCsl 4YeloBeK B Bo3pacTe 10 35 ner (4To
OMOJIOTMYECKH OTBEYaeT BO3pacTy JeAyliku/0adymiku). B Takux crpaHax kak Poccuiickas
denepanysi CTaBUTCS BOIIPOC O MOBBIIIEHUH MTPU3BIBHOIO BO3pacTa B apMuio. bosiee Toro, Hamumo
BCE MPU3HAKU TOTO, YTO MH(AHTUIN3M CTAHOBUTCS XapaKTEPHBIM JUUIsI MHOTUX MYXXUUH B BO3pacTe
1o 35-40 neT, a ©HOTA W JJIs JKEHIIMH.

/A CB

f HAYA/N10
L AN ) XXI gexa
I BB
I CB
| A
! ( HAYAI10
AN XX sexa
A

'FB
T

-
-

Pucynok 12 — Mnnroctpanus K yBEIHUEHUIO Pa3phIBa MKy BO3pACTAMH COIUAIBHOTO U
o6uonornueckoro B3pocienus, CB — conuanbao B3pocisie, BB — Ononorndecku B3pocibie
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OTO CONMPOBOXKIACTCS YBETMUEHUEM BO3pacTa COLUATbHON/CEKCYanbHON aKTUBHOCTH, KOTOPBIX
gacTto nocturaer mopora B 60 mer m Oonee. Ilomumo mpodero, 3TO MPHUBOAUT K TOMY, YTO
MPOABUKEHUE MOJIOABIX JIFOAEH IO COLUMAIBbHOW WM KapbepHOM JIECTHHIE 3aTPYIHSETCA
CYLIECTBEHHOM KOHKYPEHLMEH €O CTOPOHBI JIMIl CTapuIero BO3pacTa, HUMEIOUIMX TaKue
MPEUMYIIECTBA KaK OMNBIT, HApaOOTaHHBIC JHUYHBIE CBA3M U T.A. OCOOEHHO BBIPAKEHHBIM 3TOT
dakTop TaKxke SABIsIeTCd B TeX cdepax AesITeNbHOCTH, KOTOPbIE CBS3aHbl C MHTEIUIEKTYaIbHBIM
TpyaoM. B Takux cdepax AesITeTbHOCTH YENOBEK B BO3pacTe N0 35 JIET 3a4acTyi0 HE SBIISETCS
CaMOJIOCTaTOYHBIM, YTO 3aCTaBJISET €ro JymMaTh CHa4yajla O Kapbepe, a TOJIbKO BO BTOPYIO OYEPEb —
0 CO3JJaHUH CEMBHU.

Bce mnepeuncnennple Bbime (HAaKTOPhl XOPOIIO HW3BECTHHI W MHOTOKPAaTHO OTpPaXXEHbI B
mutepatype [23, 24]. OqHako HEJOCTATOYHO BHUMAHUE YJIEISETCS CIEAYIOLEMY OOCTOSITENbCTBY.
@DaKTU4ECKH, B COBPEMEHHBIX YCIOBUSAX BO3HHMKAECT CUTYallUs, KOTJa JEIEHHUE XKUBYLIUX Ha JIeTel
1 B3pPOCIBIX CTAHOBUTCS HEJOCTATOYHBbIM. Hapsny ¢ «1eTbMu» U «B3pOCIBIMU» B MTOJHOM CMBICIIE
3TUX CJIOB (T.€. AETbMH, SBISIOIIUMUCS TAaKOBBIMH M OMOJOTMYECKU, U COLMAIBHO M B3POCIBIMU,
SBIIAIOIIMMUCSA TaKOBBIMM B O00OMX JaHHBIX CMBICIAX), CYIIECTBYIOT JIMIIA, 3aHUMAroIIne
MIPOMEXKYTOUHOE MOJIOKEHHE. DTO — JIMIIA, B3POCIble OMOIOTHYECKH (T.€. CIIOCOOHBIE MPOU3BOAUTD
MMOTOMCTBO M 3a4acTyI0 MCIBITHIBAIOIINE TaKyl0 MOTPEOHOCTH), HO HE SIBISIOIIMECS B3POCIBIMHU C
TOYKH 3pEHUS OOIECTBEHHBIX OTHOLLIEHU.

OtmeruM, 4TO Je-(pakTo pa3pblB MEXAY BO3pacTaMd OHOJOTMYECKOTO U  COLMAIbHOTO
B3pPOCJICHHS YK€ JaBHO KoauduuupoBaH. Tak, MPOU3BECTH MOTOMCTBO MOJKET JKEHIIMHA U B
Bo3pacte 15-Tu 7ner, 4ro uHOorza u uMeer mecto. Ho, B COOTBETCTBUHM C 3aKOHOAATEIbCTBOM,
JCHCTBYIOIUM B TMOJABISIONIEM OOJNBIIMHCTBE PAa3BUTHIX CTPaH, 3TO TPAKTyeTCS Kak pe3yabTaT
MIPOTUBOIPABHBIX JeWCTBUIM. Bo3pacT colMalbHOrO B3pOCIEHHUS 3aKOHOAATEIbHO YCTAaHOBJIEH B
npenenax 16—18 net, yTo TpakTyeTcs yepe3 IoPUANIECKOe MOHATHE IeeCIIOCOOHOCTH.

YMeCTHO MOAYEPKHYTh, YTO CYIIECTBYIOIIAs KOMUGHUKAIMS PpazIuuusi MEXIy BO3pacTaMu
COLIMAJIbHOTO M OMOJIOTMYECKOTO B3pPOCIIEHHUS CIOXKWJIAch JOCTATOYHO M031HO. CBUIETENbCTBA
3TOMY MOXHO HaWTH, B TOM 4YHCIIe, U B XYyJIOKECTBEHHOM nuTepaType. Tak, HSHS, MEPCOHAK
«EBrenus OHernHa» oTBe4aeT IJaBHOM reporHe O «CTapUHE» TaK:

«Jla Kak ke Thl BeHYa1ach, HIHA?)
— Taxk, BugHo, Oor Benen. Moii Bans
Monoske ObLIT MEHSI, MOM CBET,

A ObUIO MHE TPUHAALIATS JIET.

OTU CTPOKHM OTpaxkaroT MoyiokeHue, yzakoHeHHoe B Poccum B XVIII Beke: kpecThsiHCKHE
JeBYIIKA MOTJM BBIXOJAWTH 3aMyX C 13 Jier, 4To U OTBEYaeT BO3PACTy OHOIOTMYECKOTO
B3pPOCJICHUS.

O4eBHIHO, 4YTO pa3HULA MEXKAYy HOPHUINYECKH YCTAaHOBJIEHHBIM BO3PAacTOM COIMAILHOTO
B3pPOCJICHHUS M BO3PACTOM OHOJIOTHYECKOTO B3pPOCIECHUS B CIOXKMBIIECHCS MPAaKTUKE TOCTATOYHO
masia. Ha nemorpaguueckyro CTaTUCTHKY 3TOT (PaKTOp HE MOT' OKa3aTh CYIIECTBEHHOI'O BIMSHHUA.
Ho, ecnmu paccmarpuBaemas pa3HOCTb HpuOmmkaercs K 16-Tu rogaMm (T.e. K TEpUOLY,
OTBEYAIOLIEMY OJJHOMY OHOJOTMYECKOMY IOKOJIEHHIO), TO 3TO YK€ CTAaHOBHUTCS CYIIECTBEHHBIM.
Oco0eHHO, eclu MPUHATH BO BHHMaHUE BIIMSHHE BO3pPAcTa >KEHIIMHBI HAa €€ PEenpOAYKTHBHBIE
CIOCOOHOCTH.

DTO BO3BpAIIAeT K BOMPOCY O CTPYKTYpPE CEMBbHU U XapaKTepe CeMEHHO-OpayHbIX OTHOIICHUH. A
MMEHHO, B JIUTEpaType, KaK MpaBUJIO, PACCMaTPUBAIOTCS JIBa TUIA BOCIPOM3BOJICTBA HACEJICHUS

24



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2023, Ne 1 (79)

(ecmu He MpUHUMATh BO BHUMaHWE TOT THII, KOTOPBI MMENT MECTO B apXaWdeCKHX OO0IIecTBaX U
naBHO ymien B mponwioe). [lepBbiil  (TpaAMIIMOHHBIA) THUII BOCIHPOU3BOJCTBA HACEIICHUS
XapaKTepU3yeTcs OTHOCUTENBHO BBICOKOW poxaaeMocTbio (30-55 %), a riaBHOE — CyMMapHBIM
KodpuureHToM poxmaemMoctTH (1o 6 wu Oomee gereid Ha cemblo). Jlng  BTOpOro
(«MHAYCTpUATIBLHOTO») XapaKkTepHa OoJjiee HU3Kas POXKIaeMOCTb, a IJIABHOE CPABHUTEIHLHO HHU3KOE
YHCIIO JeTei B ceMbe (B CPEIHEM 3TOT MOKa3aTelib 4acTo MPUHUMAaETCs paBHbIM 2, 3) [25].

Henw3s He 3ametuts, uto LGBT-noBecTka u ee Mogudukauu ae-GpakTo IPOKIAIbIBAIOT TOPOTY
K MHBIM THUIIaM BOCIIPOM3BOJICTBA HaceneHwus. JlelicTBUTENbHO, JIeraqu3alus OJHOMOMIbIX CBA3CH, a
TaK)K€ UX MOpaJibHas U 3aKOHOJATelbHasl MOJJEpKKa Ha rOCYJapCTBEHHOM YPOBHE B MTOI€ HE
MOXET HE MPHUBECTH K (OPMHUPOBAHUIO OpayHBIX COHO30B, UMEHYEMBIX MOJHMAMOPHBIMU [26]
(HECKOJIBKO COOpPauyHUKOB, BCTYNAIOIIUX APYT C APYIOM, B TOM YHUCIIE, B OJTHOIOJIBIE OTHOILICHHUS).
CooTBeTcTBYIONIME TEHIACHIMM B CTpaHaxX IE€ONOJUTUYECKOro 3amaza yKe IMpOCMaTpHUBAarOTCS
BIoyiHEe oTueTnBo [27]. Hampumep, cooOmiaercs o OpayHBIX COI03aX, B KOTOPBIX Ha OIHOTO
MY>KUYUHY TIPUXOAUTCS ABE COOPAYHUIIBI, HAXOAALIUXCS IPYT C APYTOM B JIECOMMCKUX OTHOIICHHSIX.

Bnpouem, Henp3st HE OTMETUTh, 4YTO HETPUBUAIbHBIE OpadHble COI03bl HehOpMaIbHO
cyuiectBoBanu U B ObiBIIeM CCCP, rie B Hauane ero cranoBienus (1920-e ronpl u nanee) akTUBHO
JUCKYTUPOBAJICS BONPOC O CYTH M XapakTepe ceMeiHo-OpauHbIX OTHOIIeHud. JlocTaTouyHO
BCIIOMHUTH O TEOPUH «CTaKaHa BOJbI» BUAHOU peBotonnonepku Kommonraii [28, 29]. [Ipumepamu
TaKMX COH30B, CO3JAHHBIX BBIIAIOIIMMHUCS EATEISIMU KYJIbTYphl U OTPa’KEHHBIX B JuTeparype [7],
SIBJISIFOTCS. B3aMMOOTHOIIICHUSI IBYX YKEHITUH-TeCOUsTHOK U Myxa oanou u3 Hux (M.U. L{BeraeBa co
ceoum Mmyxem C.. Dpponom u Codueit IlapHok), IByX Myxkell u uX 0OIEH KEHbI
(B.B. MasikoBckuii U oduiinanbHas yeta BprKOB), paBHO KaK M CO03, BKIIIOYAIOIIUI OHOTO MYXa
u nByx ero xeH (M.A. bynun ¢ odunmanshoil cympyroit Bepoit MypomiieBoil U «ydeHULIEH»
Banentunoii Kysnenosoi, A.A. AxmaroBa ¢ Huxonaem IIyHMHBIM M €ro 3aKOHHOH CyNpyrou
AHHOI ApeHc) u T.1. EcTh Bce OCHOBaHMS IMoJIaraTh, YTO T€HE3UC TAKOIO poja OpauyHbIX COIO30B
TaKk WM HHaye cBsizaH ¢ obmel atmocdepoit B Poccum 1920-x ronos, Koraa moja COMHEHHE
CTaBWJINCH JIIOOBIE HOPMBI, YHAcJE€IOBaHHBIE OT «CTaporo mMupay». Bmpouem, 3To He Oosiee yem
pemapka, mpu3BaHHas MOJYEPKHYTh, YTO IMpoOsiemMa OOHOBIIEHUS CTPYKTYpPbl CEMbHU OTHIO/b HE
HOBa M OTHIOJb HE MOJHUMaeTcs BrepBble. B wactHocTH, eme d. DHrenbc B ogHON U3 Haubosee
M3BECTHBIX CBOUX MOHOrpaduii otmeuan: «Eciu ke MOHOTaMHasi CeMbs B OTJTAJICHHOM OYIyIleM U
OKaXXeTCs HEeCHOCOOHOM yHOBIETBOPATh MOTPEOHOCTH OOIIECTBa, TO HEBO3MOXKHO 3apaHee
npejcKa3arh, Kakoil xapakTtep OyneT uMeTh ee npeeMHuna [30].

OOpatuM BHMMaHHE Ha cleayrollee o0CToATeNnbCTBO. Ecin pa3HuIa B BO3pacTe MEXAy
coOpayHUIIaMU B OpayHOM COIO3€ YKa3aHHOTO BBIIIE€ THIA JTOCTATOYHO BEJUKA, TO OJHA U3 HUX
NEHCTBUTENPHO HAUYMHAeT 3aHMMATh B TaKOM CeMbE MPOMEKYTOUHOE IOJIOKEHUE MEXKIY
«B3pOCIBIM» U «pedeHkoM». CrenoBaTelbHO, TaKHE COIO3bl, MO KpailHel Mepe, TeOpeTHYECKH,
OTBEUAIOT pealnusiM OOIIecTBa, B KOTOPOM BeJNMKAa [OJS JIML, SBJISIOIIMXCS B3POCIBIMU
OMOJIOTMYECKH, HO IE€ThbMH — COLIMATIBHO.

Takue nuna MOryT — IpU COOTBETCTBYIOUIEM CTPYKTYpE CEMbH — NPOU3BOAMTH IOTOMCTBO,
OCTaBasiCh MPHU ITOM O] OMEKOH (B TOM yuclie, B (PUHAHCOBOM IUIaHE) CTapIIEro MokoyieHus. B
3TOM Ciy4ae IEpHOJ COLMAIbHOIO B3POCIEHHS COBIAJAET C MEPUOJOM BOCIUTaHUA AeTed (B
CJIEYIOILEM ITOKOJIEHUH) B ITIOJIHOM CMBICJIE 3TOTO CJIOBA.

CxemaTnyecKue TaKOW COK03 HIUTIOCTPUPYET PUCYHOK 12, Ha KOTOpOM IMOKa3zaHa CTPYKTypa
MOJINAMOPHOI CEMbH U3 JBYX KEHILUH U OJJHOTO MY>KUHHBI.
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Pucynok 12 — Cxema cTpyKTypbl HOJTHAMOPHOM CEMBH U3 JBYX KEHIUH U OJJHOT'O MYXUUHBI;
T1,2 — BO3PAcThl OMOJIOTMYECKOr0 U COLUAILHOTO B3POCIIEHHUS, COOTBETCTBEHHO

[ToaTomy, 1o kpaiiHeil Mepe, TEOPETUYECKH, MOYKHO TOBOPUTH O (POPMUPOBAHUU CEMbH, KOTOPAs
o0ecrevynuT ycToiiunBOoe BOCIPOM3BEACHNE U HACETICHHUS B 1I€JIOM, U YEJIOBEUECKOI0 KaruTana Jaxe
B YCJIOBMSX, KOIJa CpEJHEE 4YHUCIO JETeH, NPUXOIALIMXCA HAa OJHY JKCHIIUHY, OCTaeTCs
CPaBHUTEIBHO HU3KUM (HEMHOTO BBILIE JBYX).

Mpbl npuxoauM K BBIBOJY O TOM, YTO CKJIQJbIBA€TCS TEHACHLMS, OTBEYAIOLIAs TPETbEMY
(MOCTUHYCTPUATIBHOMY) TUITY BOCIIPOU3BOICTBA HACEIICHHUS.

KonkperHsie popMBbI MPaKTHYECKON pean3anuu TpaHchopMalmii ceMeiHO-OpayHoro yKiIaaa B
CTpaHax TIeOINOJUTHYECKOro 3amaja, KOHEYHO, MOTYT OBITh pa3iIMYHbIMH. DTO 3aBUCHUT, B TOM
qucie, 0T F€0PKOHOMHUYECKONW CUTyallMM, a PaBHO U MHOIMX JAPYrMX (akTOpOB, IpeAcKa3blBaTh
KOTOpbIE — 3aHATHE HeOIarogapHoe.

He BbI3BIBaET, OAHAKO, COMHEHHUH, YTO ATAJIOHHBIM XapaKTep KJIACCHYECKONM MOHOTPAMMHOMN
CEeMbHM YX€ JIaBHO IIOCTaBJEH I0OJ COMHEHHE, a, CJIEJOBaTEIbHO, IMOJ COMHEHHME IOCTAaBJIEH U
BOIIPOC O TOM, YTO CEMbsI I0JI’KHA ObITh CPOPMHUPOBAHA HETPEMEHHO TOJIBKO JABYMS JIFOJAbMH.

CrnenoBatenbHO, €CIIU MOCIIE0BATEIbHO MPUAEPKUBATHCS TAKOM TOUKU 3pEHUSs], TO IPAaBOMOYEH
BOIIPOC O JIETaJIM3allud — IMPUYEM U Ha MEXKJIYHAPOJHOM YpPOBHE — CaMOr0 IIMPOKOTO CIIEKTpa
pa3nuyHbIX (OpPM CeMbH, BKIIOYass Te, YTO OBLIM XapakTepHbl I MCIAMCKOIO MHpa Ha
IIPOTSHKEHUM €r0 MHOTOBEKOBOM McTOpuu. TpakToBKa Tpagulvii, XapaKT€pPHBIX IS MCIAMCKOTO
MUpa, XapaKTepHas JJIs 110X €BPOLIEHTPU3MA, C OUEBUIHOCTHIO YXOJIUT B IPOIILIOE.

[TonuepkuBaem, 4TO MOJUramMusl IPOAOLKUTEIBLHOE BpeMsl KPUTUKOBANIACH UCKAIOUUMETIbHO C
MO3UIMI €BPOLIEHTPU3Ma, HO B YCJOBMSIX KapJAWHAIbHOW TpaHCHOpPMAIMU CTPYKTYpbl CEMbU B
MHPOBOM MaciuTabe, KpUTHKA, IMOCTPOEHHas Ha 3TOM OCHOBE, KaK MHUHHMMYM, IE€pecTaeT ObITh
yOeTUTEeTbHOM.

YMeCTHO Takke OTMETHTb, YTO CTAHOBJICHHE KJIACCUYECKOW MOHOTaMHOM ceMbU B (opMe,
OTBEYAIOUIEH 3armaJHOEBPONEHCKOMY COIMOKYIBTYPHOMY KOJy, TJIaBHBIM 00pa3oM, 00yCIIOBIEHO
HE HEKHMMM IIEHHOCTSMH WM MOpPaJbHBIMH HOPMaMH, a CYrybo SKOHOMMYECKMMH (U Jaxe
BOCHHBIMU) (paKTOPaMHU.

DKOHOMHMYECKass OCHOBa CTpaH 3anaaHod EBpomsl B CpegHue Beka LETUKOM U IOJHOCTBHIO
ornpenensagach BOeHHbIMH (akTopamu. deonanbHas necTHULA (KOpOidb — rpadbl U reprord —
0apoHbI — pHILIAPU — HE3HATHbIE BOMHBI) MOXKET OBITH MOCTaBJ€HA B COOTBETCTBHUE COBPEMEHHOMU
apMEeNCKON uepapxuu.

OTtnuume, Mo CyLIECTBY, COCTOUT TOJIKO B XapaKTepe ThUIOBOTO obecrieueHusl U cHabkeHus. B
COBPEMEHHYI0O apMHIO PECYpChbl MOCTYHNAIOT M3 TPaXJaHCKUX CTPYKTYp, a B T€ BpEMEHa,
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COOTBETCTBYIOIIUE MOAPA3ICICHNUS HAXOAUINCh Ha camoobecrieueHNn — (heoaany B MOJIb30BaHUE
MIPEIOCTABIISIIACH 3eMJISI BMECTE C 3aKPETIONICHHBIMU KpecThsiHaMU (eoT), B3aMEH OH JJOJKCH ObLT
B Cllydyae HEOOXOJMMOCTH BBICTABHTH OINPEACICHHOE YUCIIO BOMHOB, BOOPYXas U CHaOXkasl UX 3a
COOCTBEHHBI CUET, TOUHEE, 3a cUeT (peosa, KOTOPHIM HAXOIUIICS B €T0 BIIAJICHHH.

bmwxkalmuii  COBpeMEHHBI aHAJIOr CPEJTHEBEKOBOI'O  3aIlaJIHOEBpOIEiickoro deomana —
apMeNCKHUII KOMaHJIUP COOTBETCTBYIOLIEr0 paHra. J[BOPSHCTBO CTajo TeM, YTO AEMOHCTPUPYIOT
COBPEMEHHBIE XYA0XKECTBEHHbIE (PUIBMBI, TOpa3ao Mmozxke. M3HauanbHO — 3TO Cyry0O BOEHHOE
COCJIOBHE, IIPOIIIE TOBOPS, apMeicKue OQUIIepPhl U CEPIKAHTHI.

bazoBbIM pecypcoMm aiis comepikaHUs CPEIHEBEKOBOW apMHH OBbLTH KPECTHSHCKUE XO3SMCTBA.
O4eBHIHO, YTO TMOJHOCTHIO TIPUKPEIUTh K 3E€MJIE MOXHO TOJIBKO JKEHATOrO YelIOBEKa,
oOpemeHEéHHOTO cembeil. Ecnm Obl phlllapy HH30BOrO 3BeHA (YCIOBHO TOBOPS, MIIAJIIIHE
JEUTeHAHTHI), 4eil peos ObLT HEBEHK (JI0 HECKOJIBKUX JIECATKOB KPECThHCKUX XO3SHCTB, 2 HHOT/Ia
MEHbIIIe) 3aBesid Obl ce0e rapeMbl, TO Ha 3eMJie MIPOCTO HEKOMY ObLIO Obl paboTaTh: HEXKEHATHIM
MY>KYHMHAM B TaKMX YCIOBHUSIX OCTaBaJlach TOJIBKO OJIHA JI0pOra — B pa300itHUKHY.

Mounoramusi, npeaycMaTpUBaOIas, YTO KaXKAbIH MYKUMHA, aKe M3 CaMbIX HHU3KHUX CIIOEB
oOmiecTBa, Bce >K€ 003aBOAMTCA KEHOM M JeTbMH, ObUIa HY)KHA KaK BakHEWIIud QaxTop
SKOHOMMYECKON CTaOUIBbHOCTH — MENKUA QeoJy HHaye HE MOXKET IMeperTH B PEeXHUM
caMooKymaeMocTd. B cBoio ouepenp, 0e3 Menkux (eoJoB OOOWTHUCH OBUTIO HENb3s, KaKk B
COBPEMEHHOW apMUU HEJIb351 O0OUTUCH 03 CePIKaHTCKOTO COCTaBa.

HyxHO Takke NMPUHATH BO BHUMAHHE, YTO BOOPYKECHHUE CTOWIO O4Y€Hb JOPOTO, PHIIAPCKUAN
JOCTIeX TI0 CTOMMOCTH OBLI COTOCTAaBUM C HECKOJBKHMHU JiepeBHsIMH. [lo cymiecTBy, s
o0OecriedyeHrs OJHOTO IIOJIHOIIEHHOIO BOWMHA (TO €CTh OJaropoJHOTO phIlaps) TpeboBaIOCh
HECKOJIBKO JECATKOB KPECThSIHCKUX XO3sIMCTB. JIBOPSIHCTBO (TO €CTh BCE T€, KTO SIBISETCS
MOJIHOIICHHBIM, TO €CTh DKUIUPOBAHHBIM B TOJHBIA JOCMEX KOHHBIM BOMHOM) HAIIO BBIXOJ U3
MOJIOKEHUS B (DEOTATbHOM «IIpaBe MEPBOM HOUM» — OHU BPEMEHHO MOJb30BATNCHh KPECThIHKAMU,
HO Oosiee He 0OpeMeHsN ce0s 3a00TOM 00 ATUX JKEHIIMHAX, epeKIIaAbiBas TH QYHKIIMU Ha TUIEYU
opUIHATEHBIX MYXeH, 4eMy B ITOJIHOH Mepe CIIOCOOCTBOBAT HHCTUTYT OPUITHAITEHON MOHOTAMHUH.

[ToxpITOXKMBAsI, MOHOTaMHUS ObLJIa YCIIOBUEM >KH3HEOOCSCTICUCHUST UMEHHO MeaKux QeoioB, TeX,
Ha KoTopble W pacnanack 3amagHas EBpoma mnocne mnagenuss Pumckoit Mwmnepuu. Ona
nojajepkuBajga 0a30BYI0 BOCHHYIO OpraHU3alMI0 E€BPOIEHCKOrO CPEIHEBEKOBOIO OOIIeCTBa,
«TpaKIAHCKAas» JKU3Hb KOTOPOTO MPOTEKala MPEUMYIIECTBEHHO TOJBKO B MOHACTBIPSIX U
HEMHOTOUHCJICHHBIX KPYITHBIX TOPOIaXx.

Crporas MmoHOoraMus (B 4acTH IOPHIWYECKOTO MPU3HAHUS HACIETHUKOB) B 3amamHoil EBpome
BBITIOJIHSUIA €III€ OJIHY BakHeWmyo ¢yHkuuio. deonanbHOoe MpaBo MOAPa3yMeBaIo HEACIUMOCTh
HaCJIeTyeMbIX 3€MENIbHbIX YTOAMM — B NMPOTHBHOM ciydae (eoabl ApoOuUnucs Obl Ha Bce Oosee
MEJIKHE YJENbl, YK€ HE CIOCOOHBIE 00€CIeUHUTh BOOPYKEHHWEM W KOHeM TIOJHOIICHHOTO BOWHA.
Konb, Tounee 00eBO KOHB, TaK)ke OBLT BEChMa JOPOTOCTOSIIEH YaCThIO OCHAIICHHS; IajeKO HE
CITy4aiiHO TUTYJIOBaHHE OJIArOPOJHOTO JABOPSHCTBA B CTpaHax 3amagHoi EBpombl Tak uin nHaue
CBSI3aHO CO CIIOBOM «BCaTHUK». VIMEHHO Tak MEpPEBOJUTCS HCIAHCKOE CIIOBO «Kabaabhepo» WU
(bpaHIy3CKOe CIOBO «IIeBabe» (B IPYrold TPaHCIUTEPALUU — «KaBajepy», CPABHUTE C TEPMHHOM
«KaBaJEpUA»).

[leBanbe 1’ApTaHbSH — Ha PYCCKHUN SI3BIK STO MEPEBOJIUTCS JOCIOBHO TaK: BCAIHUK W3
ApTaHbsIHA, TO €CTh XO35MH MOMECThs, IMEHYeMOT0 ApTaHbsH, 32 CYET JOXOJOB C KOTOPOTO OH
PUOOPET CBOETO KOHS U JI0CTIEX.

B Takux ycrmoBHSX MIIQIIINE CBIHOBBS, POXKJICHHBIC PBINAPIO JIaXKe SIUHCTBEHHOW JKEHOM, yiKe
COCTaBJISUIM OMPENIETICHHYIO MTPOOJIeMY — UX MPUXOAMIOCH IPUCTPAUBATh B MOHAXU, B CBALICHHUKU
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WIN TPUAYMBIBATh JiI HUX WHBIE (DOPMBI NEATEIBHOCTH, KOTOpPhIE HE TPeOOBa M 3eMEbHOTO
Hazena. Ecnu Obl peIllaps UMEIN €Iie U TapeM, MpodiemMa HacleOBaHMs 3eMJIM ObuTa Obl M BOBCE
HEPEIIACMOM.

Jlpyrasi cuTyauusi CKJaJblBajlach B TOCYAapcTBax c Ooyiee OIarompusTHBIM (C TOYKH 3pEHUS
CEJIbCKOI'O XO3SHCTBA M KOHEBOJICTBA) KJIIMMAaTOM M B KOTOPBIX, B OTJINYUE OT 3amagHoit EBporsl,
OopraHm3alysi BOMCKa CTPOMJIACh Ha COBEpUIEHHO Apyrux npuHiumnax. (CoOCTBEHHO, TBOPSHCTBO
Kak (opma oOpraHuzalid TMOMECTHOW BOMHCKOM CIyXObl BO MHOTOM €CTh clenu(uyecKu
€BPOIICICKOE N300pETECHHE. )

[TomuepkuBaem, 4TO TOJIOTHBIC TOIbI ObUTH OuuoM 3anagHoi EBpombl BioTs 10 18-ro Beka, 10
T€X IOp, MMOoKa 3aBe3eHHbIE U3 HOKHON AMEpPHKHU CEIbCKOXO3SMCTBEHHBIE KYJIbTYpPhI (B YaCTHOCTH,
kKapTodenb) W TMOCTaBKU yNOOpeHWH H3-3a pyOexka He pemuian 3Ty mnpobiemy. bomee Toro,
OKOHYATENILHO 3Ta TpobiieMa Oblia pelieHa TOJIbKO K Hadaimy 20-To BeKa, IpHYeM OTPEISIISIONIYIO
pOIb 3/1eCh chirpalia XumHs ynoOpeHuil — Obul pazpaboTaH croco® cBs3bIBaHUS aTMOc(hepHOro
a30Ta. COOTBETCTBEHHO, B YCJIIOBUSAX BBIPAKEHHOH MPOJI0BOJILCTBEHHON HEJOCTATOYHOCTH, KOTOpast
uMena mecto B 3amagHoil EBpome Ha MpOTSHKEHHHM BCETO CPEIHEBEKOBbBS, MOCTPOUTH CKOJIBKO-
HUOYIb 3 (dEeKTUBHOE BOCHHOE CHAOXKEHUE IPYTMM CIOCOOOM, KpoMe Kak M300peTs: ABOPSHCTBO,
ObLI0, TO-BUUMOMY, HEBO3MOXKHO.

B omnnumne ot 3anagnoii EBpombl, B cTenHOW A3MM «BCaJHUKaMH» ObUIM BCE B3POCIHbIE
MY’KYMHBI, COOTBETCTBEHHO BOINPOC O (hOpMHpOBaHUM JBOPSHCTBA B €Bpomeilckoil (opme Tam
HUKOTJa W He crosul. Pecypc nans kaBanepum — oOOMmMpHBIE mNactOuma — ObUI B 3THX
reorpaMuECKUX peruoHaXx HAMHOTO 00JIee JOCTYITHBIM.

HeynuBurenbHO, 4TO U XapakTep ceMEeHO-OpayHbIX OTHOIIEHUN Obul Ipyrum. Tak, OcmaHcKas
Nmnepust  ge-hakto  ucmonb3oBajia  MOJUTaMHi0  (MHOTOXXKEHCTBO)  KaKk  MHCTPYMEHT
reONOJIMTUYECKOr0 JOMUHHpOBaHUs B OacceiiHe CpeanzeMHoro mops. CnaBsHKH, KyIUIEHHbIE Ha
KPBIMCKHUX U IpYTux 0azapax, CTAHOBWJIMCH B TapeMax TaKHMMH e KEHaMH, KaK U BCe OCTaJbHbIE,
COOTBETCTBEHHO OHHM pOXaJld M BOCHUTHIBAIM Typok. He yauBuTeNnbHO, 4TO B CXKaThle IO
HCTOPUYECKUM MepKaM cpoku MMrepusi, mOCTpOeHHas TypKaMH, CYIIECTBEHHO PAaCLIMpUiIa CBOU
npeienbl, TOKOPUB, B YaCTHOCTH, ballkaHbl M B CBOEM NPOABM)KEHUU Ha €BPONEHCKUN KOHTHUHEHT
OCTAaHOBHMBIIIMCH TOJBKO Mo BeHoii.

HaGntogaemoe cTaHOBIEHHE MHOTOMNOJSPHOTO MHpa, B TOM 4YHCIE, O3HAyYaeT, uYTo
3aMaHOEBPONEHCKUI COIMOKYIBTYPHBINH KOJ, MPOJOJKUTENFHOE BpeMs 3a/laBaBIIUMN «IpaBHiia
UTPBI», YTPauMBaeT MO3UIUH JOMUHUPOBAHUS, B TOM YHCIIe U MOpaibHOro. BocTpeGoBaHHBIMU
CTAaHOBATCA TpeAcCTaBieHUs ¢  (GOpMbI  OOIIECTBEHHBIX OTHOIICHUH, KOMILJIEMEHTApHBIX
COLIMOKYJIBTYPHBIM KOJaM JPYIMX LMBUJIM3alMi, B TOM YHCII€ — HCIAMCKOW, paBHO Kak U
kutaiickod. [IpumepoM B JaHHOM OTHOILIEHUM SIBJISIETCS BBICOKas CTENEHb BOCTPEOOBAaHHOCTHU
JPEBHEBOCTOUHBIX (HUIOCOPCKUX YYCHHI Ha IMOCTCOBETCKOM (M HE TOJIBKO) TpocTpaHcTBe [31]
U T.J.

B Ttakux  ycnoBusx  Gopmbl  ceMeiHO-OpayHBIX ~ OTHOIIEHHMH,  KOMILJIEMEHTAapHbIE
COLIMOKYJIBTYPHOMY KOJy MCIIaMCKOM LMBMIM3allMM, TaKXE HE MOIyT HE OKa3aTbCs
aKTyallM30BaHHBIMH. JTO, B YaCTHOCTH, TNOJTBEPXKIAeT TEKyIlas MpakTuka B PecmyOnuke
Kazaxcran (rme Tokanm yxe pae-(hakTo SBISIOTCS JIETaIM30BaHHBIMH €CIM HE Ha YpPOBHE
3aKOHOJAATENBbCTBA, TO HA YPOBHE MaccoBOro co3HaHuA). COIMOKYIbTYPHOE JABJICHHE HA HWHbBIE
LIMBUJIM3alMU OcllabeBaeT, U XapaKTepHbIE Ui HUX TEHICHIIMU TMPOSIBISIOTCS Bce Oojiee SBHO.
bonee Toro, 3T TEHAEHLIMHU HE MOTYT HE YCHJIMBATHCS, MOCKOJIbKY MOTPEOHOCTh B CTAHOBJICHUU
TPETHEro THIIa BOCIPOU3BO/ICTBA HACEIIEHUSI CTAHOBUTCA BCe 00JIee BHIPAKEHHOM.
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OTmeTruM, 4TO MHCTUTYT TOKan B PecrmyOnuke Kazaxcran yxe ae-pakTo BO MHOIOM OTBEYaeT
MMEHHO TpPEThEMY THUIly BOCIIPOM3BOJCTBA HaceJI€HMs. MHOIMe MOJOJble TOKaJd AEHCTBUTEIBHO
3aHUMAIOT IIPOMEXYTOUHOE (MEXIY B3POCIBIMU M JI€TbMU B TPAJAMLMOHHOM NOHMMAHHUU 3THUX
TEPMUHOB) ToJ0kKeHHEe. OHU SABJIAIOTCS B3POCIBIME OMOJIOTHUYECKH, 00eCTieunBasi BOCIPOU3BOJICTBO
HACEeJICHHsl, HO OCTalOTCS JAE€TbMHU COLMAJIbHO, BO BCAKOM cllyyae, B ()MHAHCOBOM OTHOILEHHH U B
OTHOILICHUN MEXAHU3MOB COLIMAJIBHOM 3aILUTHI.

C onHOM CTOPOHBI, TAKOE MOJIOKEHUE JEJI TAKKE MOXKHO TPAKTOBATh C IIO3ULUN «PEUHKAPHALIMU
apxaukm», TOYHEE, BO3BpaTa K KOHCEPBATHBHBIM LEHHOCTSM, XapaKTEPHBIM U1 IPOLLIBIX
croneruil. Ho, Ooisiee neTasbHOE pacCMOTPEHHME AAHHOIO BOIIPOCAa OTYETIMBO IOKA3bIBAET, YTO
MHCTUTYT TOKaJl CTPEMUTENIBHO MOJEpHU3UpYyeTca. MHorme u3 HHUX [OJIB3YIOTCS CBOUM
MIOJIOKEHHEM B LENSIX camMopeald3aliy, HapaOOTKM COLMAIbHOIO KamuTana u T.0. VHbIMu
CIIOBaMH, OHHU JEMCTBUTEIBHO MPOXOJAT YEpe3 MPOLECC COLMAIBLHOIO B3POCIEHMS KaK JIUYHOCTH,
IIPOU3BOJS IIPH 3TOM IOTOMCTBO. JTO M IIO3BOJISIET YTBEP)KIAaTh, YTO TEHICHIIMM, OTBEYAIOLLNE
TpeTheMy THILY BOCIIPOM3BOJICTBA HacelleH!s, yxke popmupyrorcs B PecriyOnnke Kasaxcras.

OTO BO3BpaIllaeT K IOUCKY aJE€KBATHOTO OTBETa HAa BBI3OBBI, CBA3aHHBIE C (OPMHPOBAHHUEM
LGBT-noBecTku B cTpaHax reonoJIMTHYECKOro 3amnaja.

CrpykTypa cemMbu Oe3ajabTepHATUBHO OyJeT TpaHC(HOPMHUPOBATHCA B CHIIy OOBEKTUBHBIX
npuurH. YeM Bbllie OyJeT NPOJOKUTEIBHOCTD JKU3HU, TeM Ooubliie (IIPU YCIOBUU COXPaHEHUS
TPaJULIMOHHBIX (OpPM ceMeHHO-OpayHbIX OTHOLIEHWI) OyZeT pa3pblB MEXIy BO3pacTaMu
OMOJIOTHYECKOTO W COIMAJIBHOTO B3POCICHHS, KOTOPBIH M TOPOXKAAeT KPHU3UC TPATUIIMOHHOM
MOHOTaMHOW CEMBH.

JlaHHO€ TPOTUBOPEUME PAHO HJIM MO3AHO OYAET pa3pelieHo TeM MU UHBIM criocoboM. OgHako
IIPEANIOYTUTENBHEE CHENAaTh COOTBETCTBYIOLIME IIPOLIECCH YNPABISAEMBIMU, T.€. IPUHUMATh
peleHust He mocThakTyM (T.e. pearupys Ha yxe cOpMHUPOBaBLIMECS TEHAEHIMH), HO AEHCTBOBATh
C OIIEPEIKEHUEM.

VYuursiBas, uto uaeosiorn Poccutickoit denepanun yxe OKa3aluch B «JIOBYIIKE OYEBHIHOCTH,
BBIXOJI U3 KOTOpPOH HalTu Oyner BechbMa HENpOCTO (XOTA Obl TOJIBKO B CHUJIY HHEPLUOHHOCTH
MpPOMAara’/IMCTCKOM MallMHbl), TyMaHUTapHoe coobuecTtBo PecnyOnuku Kazaxcran umeer Bce
BO3MO>KHOCTH JIJISl TOTO, YTOOBI ClieJaTh COOTBETCTBYIOIINE BHIBO/IBI.

OavH U3 HUX JIEKHUT HA NOBEPXHOCTH. «JlOTOHSAIOIINI» BCEra OKa3bIBACTCS B IIPOUTIPHILIE.
Hamuoro 6onee 3¢ddexTuBHON sBIsieTCs «Urpa Ha OINEpeXEeHHE», OCOOCHHO, €ClIM MPHHATh BO
BHUMAaHHE, YTO Ka3axCTAaHCKUM COLMOKYJIBTYPHBIM KOJ IPEAOCTaBISIET [UIsl JTOTO  BCE
BO3MOKHOCTH. TpeTuil TN BOCIPOM3BOJCTBA HaceneHHs B KazaxcraHe MOXkeT ObITh pean30BaH
HaMHOro 0Oojee MpocThIM M 0e300JIe3HEHHBIM IIyTEM — BO BCSKOM Cllydyae, B CPaBHEHHH CO
CTpaHaMU T'€0NOJUTHYECKOro 3anaja.

bonee Toro, oH yxe oT4acTu peanu3yercs Ha MpakThke. MTHCTUTYT TOkKanm BO MHOTOM Yxke
OTBEUYAET CXeMe€ PHUCYHKa 12, T.e. TEHIEHIMH, NEMOHCTPHUPYIOIIME IEPEXOd K TPETbeMy THUITY
BOCIIPOM3BOJICTBA HACEJEHMs, YK€ Hamumno. /s HarisgHOCTH JaHHYI0 CXeMYy MOXKHO
nepepucoBarh B popMe, yiKe OTBEHAIONIeH Ka3aXCTaHCKUM peausM (pucyHok 13).

Pa3ymeercs, cTaBUTh BOIPOC O 3aKOHOJATENbHOM JIErallM3allud MHCTUTYTAa TOKaJl Ha OCHOBE
MaTepHalioB OJTHOW TOJIBKO 3TOM CTaThu npexaeBpeMeHHo. Heobxonuma B3BeleHHas MpopaboTka
JAHHOTO BOIPOCA, OCHOBOM KOTOpPOM, BIPOYEM, MOXKET OBITh TOJBKO OECHpPUCTPACTHBIM U
OOBEKTUBHBIN Hay4HbIN aHanu3. Jt0Oble MposBIEHUS AMOLUN 37€Ch MOTYT IPUHECTU OILYTUMBII
Bpe.
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B TO ke Bpemsi, HeIb3s HE OTMETHTh, YTO HAYYHOE MCCIIEOBAHUE MOCTABICHHON MPOOIEMBI
JaJIeKO BBIXOTUT 3a pPAaMKH OTIEIBbHO B3STOM HAy4YHOH IMCUMIUIMHBL, T.€. AeMorpadguu B ee
cnoxuBiiericss popme. HeoOxoamma TecHeimas koomnepamnus MHUPOKO CIEKTpa HayK, MPHYEM He
TOJIBKO T'YMaHUTApPHBIX.

T & Cynpyr Banbuwe

e~ T2

Towkan

Pucynok 13 — Ajanranusi HHCTUTYTa TOKaJl K TPEThEMY THUITYy BOCIIPOM3BO/ICTBA HACEIICHUS;
T1,2 — BO3PACTHI OMOJIOTUYECKOTO M COLMAIBLHOIO B3POCIIEHUS], COOTBETCTBEHHO

3TO BBITEKAET, B TOM YHUCIIE, U3 TOTO, YTO PACCMATPHBAEMBIE BOIIPOCH CAMBIM TECHBIM 00pa3oM
CBSI3aHbl C 0OLIel NpoOJeMaTHKOM CTAHOBJIEHUS M PA3BUTHUS COLIMOKYJIBTYPHOIO Kojaa (3TOT
TEPMHH NPUXOAUT HA CMEHY YCTapeBILIEMY MOHATHIO «MEHTanuTer»). B padorax [33—-35], ¢ cBoro
ouepeqb, MOKa3aHO, YTO H3YYEHHE COLMOKYJIBTYPHOIO KoJa TpeOyeT TecHeWlled HHTerpanuu
MEXJIy T'YMaHUTApHBIMM U €CTECTBEHHOHAYYHbIMHU JMCLUUIUIMHAMM, TaK Kak (OpMHpPOBAHUE
JAHHOTO KOJa MPOTEKAaeT Ha YPOBHE HAUIMYHOCTHBIX HMH(OPMAIMOHHBIX CTPYKTYp, HU3Yy4YEHUE
KOTOPBIX CYry00 I'yMaHUTapHBIMU METOAAMU HEBO3MOXKHO.

B ocoGeHHOCTH 3TO OTHOCUTCS K 3ajJaue IieJieHanpaBIeHHONH MOJIEPHU3AIMH COLIMOKYJIBTYPHOTO
Koja (To, 4TO Takas 3ajada, B MPHUHIIMIIE, SBJISETCS PElIaeMOW, JEMOHCTPUPYIOT, B TOM YHCIE, U
HCTOPUYECKHE PUMEPDI, pACCMOTPEHHBIE B padote [36]).

3ak/ro4yeHue

Takum o00pazoMm, KpH3HMC KJIACCMUYECKOM MOHOTaMHOM CeMbM pPaHO MM MO3HO 3aCTaBUT
0o0paTUTCS K BOIPOCY O TOM, KakMe UMEHHO (OpPMbI CeMEeHHO-OpauyHbIX OTHOLICHWH JOJKHBI
IIPUNTH K HeH Ha cMeHy. HeT HMKakux OCHOBaHMM IoJlaraTh, YTO pa3pelIeHHE TOr0 KpU3HCa
OyZleT NPOMCXOJIUTh OJMHAKOBO B PA3IUYHBIX CTPaHaX MHpPa, OCOOCHHO, €CIM MNPHUHATH BO
BHUMaHHUE CYIIECTBEHHbIE OTJINYHUS COLMOKYIbTYpHOro Koja. Kak crnpaBeasnBo oTMedaercs aaxe
B CTOJIb OCTOPOYKHO HAIMMCAHHBIX paboTax Kak [4], «Cyas MO COBPEMEHHBIM TEHACHITUSM Pa3BUTHS
CEMBbHU B 0003pUMOM Oy/IyIIeM OHa OyAeT MpO0JKATh U3MEHSATHCS B HAIIPABIECHUH TUTIOPATTN3AINN
hopmy».

LGBT-nmoBecTky (paBHO Kak W ee MOAM(HKAINNK), aKTHBHO NPOJBUTAEMYI0 B CTpaHax
reONOJINTUYECKOr0 3amafa, B TaKUX YCJIOBHAX CJENYET paccMaTpuBaTh, IMPEXIE BCEro, Kak
MIOATOTOBKY K CTAHOBJIEHWIO HOBOT'O THIIA CEMbH, OTBEYAIOIIEH TPEThEMY THUITy BOCIIPOM3BOJCTBA
HaceseHus. EcTh Bce OCHOBaHUs IoJiaraTh, YTO MHMIIMATOPHI JAHHOTO NPOEKTA 3aIyCTHIIN €ro, ¢
OJTHOW CTOPOHBI, ISl TOTO, YTOOBI MOJTOTOBUTH OOLIECTBO K ()OPMHUPOBAHUIO BApUATUBHBIX THUIIOB
CeMbH, a, C JAPYroll CTOPOHBI, YTOOBI HOBBIA CeMEHHBIH yKiaa chopMHpOBAJICS B pe3ylibTaTe
€CTECTBEHHON KOHKYPEHIIUU MEXKy MHOTUMHU (hOopMaMHu.
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Cy1ecTBeHHO, YTO MHOTHE (POPMBI «HETPATUIIMOHHOW» CEMbH Jie-(PaKTO MPEACTaBIAIOT COOOH
CKPBITYIO MTOJIUTaMUI0, IPU3HATH KOTOPYIO /Uil CTPAaH TEOMOIUTHYECKOTO 3arajia HemprueMIeMo 110
U/IC0JIOTUYECKUM COOOPaKECHUSM.

Hns PecmyOonukm Kazaxcran, paBHO Kak M JUIsl JIPYTMX CTpaH, B KOTOPBIX COXpaHSETCS
BBIPAKCHHOE BJIMSHUE COIMOKYJIBTYPHOTO KOJa HMCIAMCKOW IUBHJIM3ALUH, HET HEOOXOIMMOCTH
npuOerarTh K CTOJIb CIIOKHBIM MaHUITYJISLIUSM.

B ycnoBusix, xorma ceMeidHO-Opa4yHbIi YKIIaJ NpeTepreBaeT CYIIECTBEHHBIC TpaHC(hHOpMaLuu
(mpuyeM Ha rI00AIFHOM YPOBHE), JOMYCTHMO ITIOCTABUTH BOINPOC, HAPUMEP, O MOJCPHHU3ALNU
MHCTUTYTa TOKAJ, HALECJICHHOro Ha o0ecrneyeHne MakcUMaibHO 3((dexkTuBHOrOo mnepexoma K
3apOXKIAIOUIEMYCS TPETheMYy (TIOCTHHIYCTPUAIBHOMY) THITY BOCIIPOU3BOJICTBA HACETICHHS.

Bonpoc o neramu3zanMuM  JAHHOTO MHCTUTYTa, pasyMeercsi, TpeOdyeT, Kak MHHHUMYM,
JOMOJTHUTEIBHOTO OOCYXKICHHS, HO TO, YTO JaHHAs TeMa JOJDKHA TOJIYYUTh JaIbHEHIIYIO
Hay4HYIO IPOpPabOTKY, y’Ke HE BBI3BIBACT COMHEHHUIA.
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ADAPTIVE CRYPTOSYSTEMS AND ASYMMETRIC RSA ENCRYPTION

MUN A. S.
International Informatization Academy, Almaty, Republic of Kazakhstan
e-mail: mun.alex@mail.ru

This paper presents new encryption algorithms based on a simple power equation. An example of
calculating prime and composite numbers for a power equation is given. An approach is indicated for solvin
a simple power equation in integers for a real value X. Based on the methodology of adaptive cryptosystems,
a simple algorithm is constructed for information encryption in data transmission systems. An example of
asymmetric RSA encryption with binding to a certain table of prime numbers is given. Encryption algorithm,
that changes depending on confidentiality level of transmitted information, is shown. The basis for further
construction of cryptographic systems is laid down.

Keywords: cryptography, RSA, Fermat, prime numbers, encryption, algorithms, coding.

Kymvicma  xapanativiv — 0apedicelik — Oeneell  HeciziHOe2l  Jcana — aneopummoi  wuUGpranHovipy
Kepcemineen. [lopesicenix menoey YwiH dcail JiCaHe Kypama canoapovl ecenmey mulcaibi Keamipineen. X
HAKmMul cakmay Yulin Oymin canoazvl Kapanauvim Kyam mey 0eyin weuly macini kopcemineen. bewimoenemin
KPUNmoicytieiy adicmemeci He2izinoe oepekmepoi dcibepy aucyliecinoesi aknapammaol wu@dpiaHobipyobly
Kapanativlm aneopummi Kypwliovl. RSA accumempusnvix wugpranovipy oscail canoapoviy 6eneini Oip
Kecmecine dailianvicmulpy OolbiHUA Mblcan Kepcemineen. Bepinemin axnapammuly Kynusamwlk Oeneetline
Oatlianbicmyl 632epin OMbIpamvlH WUDPIAHObLIPY ancopummi kepcemindi. Kpunmoepagusnvix srcytieni o0au
aPI KYPY HCYMBICMAPLIHLIY He2i3i CAnbIHObL.

Tytiinoi ce30ep: kpunmoepagus, RSA, Depma, sicail candap, wugpranoeipy, areopummoep, KOOmay.

B Oanmnoti pabome npusedenvt HoGble ANCOPUMMbL WUPDPOBAHUSL HA OCHOBE HPOCMO20 CMENEeHHO20
ypasuenus. [lpugeden npumep GbIYUCTEHUSL NPOCMBIX U COCMABHBIX Yucen 01 N = 3 CMeneHHo20 YPagHeHUs.
Ykazan nooxo0 ona pewenus npocmozo CmMenenHo20 YPAGHEHUs 6 YeblX YUCLAX OJid 8eujeCmeeHHO20
snavenus X. Ha ocnose memooonocuu adanmu@uvlx Kpunmocucmem NOCHPOeH HPOCMOU ani20pumm
wugposanus  ungopmayuu 6 cucmemax nepedauu Oanuwix. Illpuseden npumep ACCUMEMPUYHOZ0
wugposanuss RSA ¢ npuesaskoil x onpedenennou mabauye npocmouix uucen. Illokazan aneopumm
WUpposanus, Komopwlili MeHAemCs 6 3A8UCUMOCIU OM  CHENeHU CEeKPEemHOCMU Nnepeddsaemol
uHgopmayuu. 3an024cenvl 0CHOBL 051 OAIbHEUUX HOCMPOEHUL KPUNIMOSPADUYECKUX CUCTIEM.

Knwouesvie cnosa: xpunmoecpagus, RSA, Depma, npocmvie uucia, wugposanue, areopummul,
KoOuposanue.

Introduction
Encryption techniques have been used since ancient times [1-4]. The need to transmit sensitive
information in personal, military and political correspondence gave rise to encryption methods.
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The most rapid development of cryptography as we know it nowadays can be observed in the
20th century [5]. Because of the importance of cryptographic methods for state secrets, many works
in this field were classified.

After the second half, beginning in the 50s, publications in the academic environment appeared
[5]. At present the search for new encryption methods continues.

The most widely used method is RSA asymmetric encryption (Rivest R., Shamir A., Adleman
L.) [6].

This article discusses new encryption algorithms and modifications to RSA asymmetric
encryption.

Consider a simple power-law equation:

X"+y'=2"
Where n is a natural number, Y, Z are integers, X is a real number.
Let's introduce a substitute:

Z=Y +i

We get it:
X"+Y"'=(Y +i)"
In the case for n = 3 we have:
XE+Y3=(Y+i)
Xe=(Y+i)}-Y3=3Y2i+3Yi?+i® =i BY(Y +i) +i%)
Consider the expression:
3Y(Y +i) +i? (1)
Let:
Li=13Y(Y+1)+1(2

Y =1, 3*2 +1 =7 — prime number

Y =2, 3*2*3 + 1 = 19 — prime number

Y =3, 3*3*4 + 1 = 37 — prime number

Y =4,3*4*5+1=61-//-

Y =5, 3*5*6 + 1 = 91 = 7*13 composite number
Y=6,3**7+1=127 /-

Y=7,3*7*8 +1 =167 —//-

Y =8,3*%8*9 + 1 =217 = 7*31 composite number

Y =9,3*9*10 + 1 =271 —//-

Y =10, 3*10*11 + 1 = 331 -//-

Y =11, 3* 11*12 +1 = 397 —-//-

Y =12,3*12*13 + 1 = 467 —/I-

Y =13,3* 13*14 + 1 =547 —//-

Y =14, 3*14*15 + 1 = 631 —//-

Y =15, 3*15*16 +1 = 721 = 7*103 composite number
Y =16, 3* 16*17 + 1 = 817 = 19*43 composite number
Y =17,3*17*18 + 1 =919 -//-

Y =18, 3*18*19 + 1 = 1027 =13*79 composite number
Y =19, 3*19*20 + 1 = 1141 = 7*163 composite number
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Y =20, 3*20*21 + 1 = 1261 = 13*97 composite number
Y =21, 3%21*22 + 1 = 1387 = 19*73 composite number
Y =22, 3*%22*23 + 1 = 1519 =7*7*31 composite number
Y =23, 3*23*24 + 1 = 1657 prime number
Y =24, 3*24*25 + 1 = 1801 prime numbers
Y =25, 3*25*26 + 1 = 1951 prime number

and beyond.

Similar tables of numbers can be made for i > 1.
Here are some algorithms for encrypting messages and transmitting them over unsecured
communication channels.
Let S be some message, t be an encrypted message which is transmitted to the recipient.
Let's use formula (2) for encryption:
t=3*S*(S+1)+1
Use the following formulas to decipher:
d=(t-1)/3
S(S+1)=d
Calculate, find a number S that does not exceed d, and the product of S and S +1 will be d. The
number S will be the source text. If you increase the number d, the number of calculations to find
the source text increases by a multiple.

Examples:
1. S=01
t=3*1*2+1=7
S*(S+1)=(7-1)/3=2=1*(1+1)
S=01
2. S=02
t=3*2*3+1=19
S*(S+1)=(19-1)/3=6=2*3
S=02
3. S=101

t=3*101*102 +1 = 30 907
S*(S+1)=(30907 -1)/3 =10 302 = 2*3*17*101 = 101*102
S=101
As the number S increases, the decoding of message d causes certain difficulties, related to the
decomposition of large numbers into prime factors and finding the sequence of numbers S and
S+1.

Use formula (1) for i > 1 to increase transmission reliability.
We encode it using the formula:

t=3*S*(S +i) + i
Deciphering by formula:

S*(S +i) = (t—i%)/3

Denote:
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d=(t—i%)/3
then:
S*(S +i) =d
S*+i*S-d=0
The solution to the quadratic equation is there:
j=i® +4xd
S=(-ij)2
Since S > 0, we have:
S=(-i+j)/2

The number i specifies, depending on the level of secrecy of the information to be transmitted,
the transmitter.

The number of i in the encryption system can vary and adapt depending on the threats to the
encryption system.

Examples of encryption:

i =105
1. S=01
Encryption:

t = 3*1*(1 + 105) + 105: = 318 +11025 = 11343
Decoding:

d =(11343 - 11025)/3 = 106

j =11025 + 4*106 = 11449

S=(-105+107)/2=1

S=01
2. S=02
Encryption:

t = 3*2*(2 + 105) + 105: = 642 +11025 = 11667
Decoding:

d = (11667 — 11025)/3 = 214
j = 11025 + 4*214 = 11881
S = (- 105 + 109)/2 =2
S=02

This encryption technique can be classified as a direct, adaptive method in cryptography.

Here are some examples of encryption algorithms for n = 3, for n > 3 limitless cryptographic
methods open up.

Let us consider an example of the application of the proposed algorithms in RSA asymmetric
encryption [6].

Choose p and g according to table (2) of prime numbers for Y =1, Y = 2:
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p=7,9=19
then n =7*19 = 133, f(n) = (7 — 1)*(19 — 1) = 6*18 = 108 = 2*2*3*3*3
Choose a prime number e = 17 that has no common divisors with the number 108.
The expression e*d —1 must be divisible by f(n) without a remainder, i.e. and the ratio takes
place:
(e*d -1) / f(n) = k, where k is an integer.

Let's rewrite this formula:

e*d=f(n)*k +1 (3)
To select a number d, let:

k=n=133(4)

we get the formula:

17*d =108*133 + 1
Then d = 845.
Let's encrypt the short text S = 02.
Encryption key (e, n) = (17, 133).
RSA encryption formula:

t =S —[S: /n]*n, where [.....] is the integer part of the division.
Get the encrypted text:
t=2%_[2'7 /133] * 133 =67

Decryption key (d, n) = (845, 133).
RSA decryption formula:
S=t"—[t*/n]*n
S=67"*_[67"/133]*133=02
67%*° = 1.079464296 * 10*** — a very large number.

This asymmetric RSA encryption algorithm has received the most widespread use in various data
transmission systems. This method requires considerable computational power, as a simple example
of information encryption shows.

There is a serious flaw in the RSA method, as formula (4) shows. The number d is easy to
calculate.

An adaptive algorithm is required for the transmission of highly sensitive messages, which can
change as attacks are detected against the system. The specified encryption algorithms are designed
for such threats.

Conclusion

The development of new encryption algorithms, due to the rapid development of information
technology, is of considerable interest.

This paper presents adaptive encryption algorithms, an asymmetric RSA encryption algorithm
using a special table of prime numbers. This technique can be used for further study and creation of
new encryption algorithms. Formulas for calculating prime numbers on the basis of a simple power
equation are found. Tables of prime and composite numbers can be used in number theory. The
simple power equation for n > 3 requires further investigation and systematization of calculation
results. The field of this work remains open.
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MMPOT'HO3UPOBAHUE 3EMUIETPACEHUSA HA OCHOBE
MNPEACTABJIEHUA TIEPUOJA EI'O ITIOAI'OTOBKHU KAK ITPOLIECCA,
PA3BBUBAIOIIEI'OCA B PEXKUME C OBOCTPEHUEM

Haropusbiii B.B.
Cymckoti cocyoapcmeentulil ynugepcumem, 2. Cymol, Ykpauna
e-mail: v.nahornyi@cs.sumdu.edu.ua

Paccmompena memoouxa npoznosuposanus 3emnempscenui. Memoouka ocnosana Ha OONYWeHUU O
MOM, UmMO npoyecc NO020MOGKU 3eMACMPACEHUS MOJICHO OMHECMU K NPOYeccam, pa3eueaiowumMcs 8
pedcume ¢ obocmpenuem. Tpaekmopus usmeneHus ¢ meyenuem 6pemMeHu KOHMPOIUPYeMo2o napamempa
(npoenocmuuecko2o npusnaxa) cocmoum uz 08yx cocmagiarowux. OOHa cocmasiaowas npeocmasisiem
€000l 271a0KULl MOHOMOHHO USMEHAIOWULICS mpeHo. Bmopas cocmasensiowas aensiemcs nepuoouteck
usmensowelica @ynkyuei. B kauecmee Mmooenu nepuoouueckou cocmagnaweli  UCNONb3Yemcs
noeonepuooudeckas Gyuxyus. Ilepuoo xonebanuii 5moil QyHKyuY 3a 8pems HAOI0OeHUs 3 PA3BUBAIOUWUMCS
3emaempscenueM NoOC1e006amenbHo ymeHnvluaemcs. Jlannoe Cc60UCMBO J1020Nepuoouteckoll QyHKYuu
CYACUM — NPe0BeCMHUKOM — npubnudcaiowecocs — semaempscenus.  Moewmughukayus — napamempos
JI020nepuooudeckoll QyHKYuu no3601aem 3apanee NpocHOUposams epems semiempscenus. Ceoticmea
MemoOUuKu NPOOeMOHCMPUPOBANbL HA NpUMepe Ppempo NPOSHO3A 08YX 3eMIempAceHUl, NPO8eOeHH020 HA
OCHOBE UCXOOHBIX OAHHBIX, NOJYYEHHLIX VUEHLIMU-CEUCMON02AMU HA HAOTOOAMENbHbIX CKEAICUHAX
pasmeuenuvix Ha cm.  Amma-Apacan u cm. Tay-Typeeno Pecnybonuxu Kazaxcmawn. Pesynomamol
anpobuposanusi MemoouKu noomeepouny npeononodceHue o0 MoM, HUMO Hnpoyecc NoO20mOoEKU
3eMIeMpACeHUsT MONCHO CONOCMABUMb C HPOYECCOM, PA36UBAIOWUMCA 8 pexcume ¢ 0bDocmpeHuem u
RONYYUMb HA OCHOBE IMO20 NPOSHO3 8peMenU 0O0CMPeHUs CelicCMOOOCMAHOBKU 8 3A0AHHOM CEUCMOONACHOM
pezuore.

Knwouesvie cnosa: npozHosuposanue 3emMiempacetus, nepuod HOO020MOBKU 3eMIEMPIACEHUSL, PENCUM C
obocmpenuem, nepuoOUdecKas CocCmagiAowds , 1020NepuooudecKkas PYHKYus, npoeHO3HAs MOOeb, 8PeMs.
3eMNempsCeHUs..

XKep cinxinicin bondcay adicmemeci Kapacmulpuliovl. byn adic oicep cinkinicin Oavivinoay ypoicin
wienericy pexcuminoe oamumuvli ypoicmepee JHcamkwbizyea 001a0bl 0e2eH 0OO0NCaMea He2i30eneH.
bakviianamein  napamempoiy  (6ondicamovl  Oenciniy) yaxvim OOUbLIHWA 032epy MPAeKMOPUsCyl  eKi
Komnonenmmern mypaovi. bipi mezic, MoHomonowvl 632epemin mpeHo 601vin madwvliadvl. Exinwici me3ein-
mesein e3eepemin  ynxyus. Ilepuoomulx Komnowewmmiy Mooeni peminoe J1020NepUoOmvlK QYHKYUs
KOZ0auwl1aowvl. Jlamvln Keie JHcamyan jcep CLIKIHICIH 6axvliay Kesinoe OV (yHKYusHsly mepoenic Kezeni
Oatiexmi mypode a3asovl. Jloconepuoomovix QYHKyuaHvlY OY1 KACUemi JHCAKbIHOAN Kele JICAMKAH JHcep
CLIKIHICIHIY dicapublcul peminde Kviamem emeoi. JloconepuoOmvix YHKYUSAHBIY NAPAMEMPIePiH aHbIKMay
JHcep CLIKIHICIHIY yaKbimbiH al0biH-ala 00dCayea MyMKIHOIK Oepedi. Odicmemeniy Kacuemmepi Kazaxcman
Pecnybnuxacoinvty  Anma-Apacan  owcone  Tay-Typeen — cmanyusnapvinda — opHaiackan — 0axuliay
YHRUIMANAPBIHOA  CeUCMOI02-8ANbIMOAp ANeaH Oacmankbl Oepekmep He2i3iHoe Jicypeisiieen eKi oicep
CIIKIHICIHIY pempo 60AHCaMbl MbICANBIHOA KOpcemineeH. QdicmemeHi ColHaKman omKizy Hamudicenepi Jcep
CLIKIHICIH OQUBIHOAY YPOICIH WUENEHICY PedcUMIHOe OaMbin Kejle HCamKan yYpoicnen canvlcmlpyea 601a0vl
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JiCaHe OCLIHLIY Heli3iHOe OepifieeH CellCMUKANLIK KAYinmi aiuMaKmagsl CeUuCMUKANbIK JHeaz0aobly WUeieHicy
VAKBIMbIHbIY HCOPAMATBIH alyed 0601a0bl 0e2eH D0aNCAMObL PACAOUL.

Tyiiindi ce3dep: oicep CinkiHicin Ooadcay, dcep CLIKIHICIHe OaubIHObIK Ke3eHl, WAPbIKMAY pedicumi,
nepuoomuvlK, KOMHOHEHM , 102-NEPUOOMbIK, (DYHKYUS, OONIHCAY MOOe, dHcep CLAKIHICIHIY YaKblmbl.

The method of forecasting earthquakes is considered. The technique is based on the assumption that the
earthquake preparation process can be attributed to the processes developing in the blow-up mode. The
trajectory of change over time of the controlled parameter (prognostic indicator) consists of two
components. One component is a smooth monotonically changing trend. The second component is a
periodically changing function. A log-periodic function is used as a model of the periodic component. The
oscillation period of this function during the time of observation of the developing earthquake consistently
decreases. This property of the log-periodic function serves as a harbinger of an approaching earthquake.
Identification of the parameters of the log-periodic function makes it possible to predict the time of an
earthquake in advance. The properties of the technique are demonstrated on the example of a retro forecast
of two earthquakes, carried out on the basis of the initial data obtained by seismologists at observation of the
Republic of Kazakhstan wells located at st. Alma-Arasan and st. Tau-Turgen. The results of testing the
methodology confirmed the assumption that the process of earthquake preparation can be compared with the
process developing in the blow-up mode and, on the basis of this, a forecast of the aggravation time of the
seismic situation in a given seismically hazardous region can be obtained.

Keywords: earthquake prediction, earthquake preparation period, blow-up regime, periodic component,
log-periodic function, forecasting model, earthquake time.

Beenenue

Pecnnyonuka Ka3zaxcran pacmnofio)keHa B CEHCMOOMAcCHOM pPETrHoHEe, TMO3TOMY Ipoljeme
MIPOrHO3UPOBAHUS 3EMJIETPSICEHUN B HEM U OKpYXAIOIIMX €€ CTpaHax yAeNseTCs MHOTO BHUMaHUSI.
B pesynbrare storo 3a nocneaane 50-60 neT B 3TOM 00JIACTH 3HAHUH MOJTyYE€HBI MHOTOYHCIICHHBIC
YHHUKaJbHBIC pe3yabTaThl [1, 2]:

— CO3/1aHbl T€OJMHAMUYECKHE ITOJIUTOHBI,

— OpraHM30BaH MOHUTOPUHI KOMIUIEKCA I€0JI0ro-re0(pU3nIeCKUX METO/I0B;

— JI0Ka3aHO HAJINYME JOCTOBEPHBIX U MEPCIIEKTUBHBIX NPEABECTHUKOB 3€MIIETPSICEHUN U

YCTaHOBJIEHBI UX MTPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH;

— pa3paboTaHbl MOJIETN OYara ¥ MpoIeccoB NOATOTOBKU 3eMJIETPSICEHUH.

Bce 310 co3nano HayuHble OCHOBBI Ui CO3JaHUS 3(PQEKTUBHBIX METOIMK MPOTHO3WPOBAHUS
3emieTpsceHnid. OnHa U3 MoA0OHBIX METOAMK MPEAIaraeTcs K pacCCMOTPEHMIO B IaHHOM cTaThe.

Teopernyeckas yacTb

HccnenoBanust mo pa3paboTKe METOAMKH aHAIN3a MPEAUKTOPOB 3€MIIETPSICEHHI OCHOBBIBAIUCH
Ha TPEJCTaBICHUH IEpUOJa IMOJITOTOBKH 3eMIICTPSICEHHs, KaK MNpoIecca, pa3BUBAIOIIETOCS B
pexXHUMe ¢ 000CTPEHHUEM.

Pexxum ¢ obocTpeHHEM OMNMUCHIBAeTCS AMHAMUYECKUM 3aKOHOM, ONEPHUPYIOIIMM BEIMUYMHOM,
3HAYUTEIHHO BO3PACTAIONICH 32 KOHEUHBIN TPOMEKYTOK BpeMenu [3].

[Tono6HbBIE pexXUMBI OMUCHIBAIOTCA CIENYIOIIMM YpaBHEHHEM

dx _ e

i 1)
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Pemenue »TOro ypaBHEHHMsS HEOTPAHWYCHHO BO3PACTAET MpPHU MNPUOTIDKEHUH K MOMEHTY
oboctpeHus .

«(0 -t —t). )

JUid mosydyeHus: MPUEMIIEMOIO ISl MPAKTUKHU pelieHus (2) NmepexolsiT OT IEHCTBUTEIBHOIO
II0Ka3aTelsl @ K KOMIUIEKCHOMY « + fi , 4TO II03BOJISET NOJYYUTh YPABHEHHUE CIEAYIOIIEro BUAA:

X(t) = Rezak (tf _tymkﬁi = (tf _t)_a : P(IOQ(tf _t)) (3)

ComHuoxwutenb P(-) siBaseTcs noronepuoaudeckoil pyHkiuei (4) .

P(t) =| a, cos gt t| @)
T

Beipaxkenue (3) mnpexacraBisier co0oil IIagKMKA  TPEHI, Ha KOTOPBIH HAKJIAJbIBAIOTCS
JIOTONIEPUOINYECKHE KOJICOAaHUs, CIyXallue TMPEIBECTHUKAMU TPUOJIMKCHUS K MOMEHTY
obocTpeHus t; (B JaHHOM cilyyae BpeMeHM 3emierpsaceHusi). Ilpu t —t, uacrora xonebanuit f

CTpPEMUTCS K OECKOHEYHOCTH, YTO OTBEYAeT TPeOOBAHMSIM JAMHAMHYECKOTO 3aKOHA, KOTOPOMY
ClleyeT pexuM c obocTpeHuneM. HempepblBHOE BO3pacTaHHE YacTOTHI [ JIOTOMEPHOAMYECKUX
Koje0aHui MO3BOJIAET UM 3aJ0Jr0 J0 MOMEHTa 00OCTpeHus ff UyBCTBUTENBHO pearupoBaTh Ha
MIPOTEKAaHNE KaTacTPO(UUECKH pa3BUBAIOIINXCS ITPOLIECCOB.

PaccmoTpuM mporiecc moAroTOBKM 3€MIIETPSICEHMSI, KaK MPOILECC, Pa3BUBAIOIIUINCS B PEKUME C
obocTpeHueM, mojarasi, 4YTO BpeMsl TMOJTrOTOBKM 3eMjeTpsiceHus t mo mMepe NpuOIMKeHus
3€MJIETPSICEHUS] CTPEMHUTCS K MOMEHTY obOoctpeHus tr (t —t;)u B MOMEHT BO3HUKHOBEHUS

3emileTpsiceHust copnanaeT ¢ HuM (7' =t,).

[IporHocTryeckuii  NpU3HAK,  pPErMCTpUpPYeMBIH B Mpoluecce  HaOMIOJeHHUs  3a
CeNCMOO0CTaHOBKOM, paccMaTpUBaeTCsi Kak HWHGOPMAIIMOHHBIA CUTHAN Aype, COCTOSIIHUMA, B
cooTBeTCTBUM C (3), W3 cCymMMmbl TIJaakod (TpeHOoBOW) Brp UM NEpUOAMYECKON  Agp
cocrasJstronux [3].

AHH(D = BTP + AHEP (%)

[Tepuonnueckas cocraBisitomas A;gp UTpaeT B METOJIUKE KIIOUYEBYIO potib. «llepuomnueckue
MPoIIeCcChl BOOOIIE, MO-BUAUMOMY, OJTHA M3 OCHOB JIJIsi TIOCTPOCHHSI TEOPHH B CaAMBIX Pa3IMYHBIX
obOnactax. IlepuoguuHOCTH — peryispHoe MOBTOPEHHE 4Yero-imbo BO BpeMeHHM U (Win) B
MPOCTPAHCTBE — YOSKJAET HAC B TO3HABAEMOCTH MUPA, B IPUUYUHHONU 00YCIIOBJICHHOCTH SIBJICHH.

B cymHocTH, NmepuOAMYHOCTH — OCHOBAa MHPOBO33pEHUsl AeTepMHHM3MA. [loHuMaHue ee
MIPUPO/IBI TTO3BOJISIET MPEACKA3BIBATh COOBITHS, CKaXXeM, 3aTMEHUS UITU TOSBICHUE KOMET. A Takue
npeCcKa3aHus — IIIaBHOE JT0KAa3aTeIbCTBO CHUJIbI HAYKW» [4].

B cBsi3u ¢ aTUM B Tporiecce MPOTHO3UPOBAHUS, BBIMOJIHSEMOIO COTJIACHO pa3pabarbiBaeMoi
METOJIUKE, aHAJIU3Y MOJABEPraeTCss UMEHHO Iepuoaudeckas coctapistomas Aggp. C 3TOW 1EbIO
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OHa BBIICTSIACH M3 MCXOJHOTO WH(MOPMAIMOHHOTO CUTHANA Ajpp. ITO OCYIIECTBISETCS MTYTEM
pas3IoKEHUs MOCIICAHEr0 Ha SMITMPUIECKUEe MOJIbI [5]

App =—0.254,,  +0.54,,, —0.254,,,,,. .. 6)

Pemenne 3amaun MpOTHO3WPOBAHUS OCYIIECTBISIETCS IMYyTEM ompeneicHus kodhdumueHton
Monenu Apygn NEPUOAUYECKON cocTaBistomed Apgp. B kadecTBe MoOAenu HCHOIB3YeTCs
noronepuonndeckass (GyHkuus (4), mpencTaBiICHHAs B yIOOHOM Ui JaNbHEHIIMX PAcUETOB H
MIPUBBIYHOM JIJIs1 TaApMOHUYECKUX QyHKIMA Buae (7).

Ayor = 4y cos[w- Ln(T —t,)+ ). @)

Boipaxxenue (7) coOOepKUT 4YeTbIpe HEM3BECTHBIX IapameTpa: aMIUTUTYQy MepHOJUYEeCKON
cocraBistonieil — Ap; Bpems 3emileTpsiceHusi — T ; 4acToTy —@ u a3y konebaHuii —¢@. OTu

BCJIMYHHBI ONPCACTIAIOTCA B PC3YJIbTAaTC YUCICHHOI'O0 PCHICHUA CUCTCMbI HEJIMHENHEBIX ypaBHeHI/Iﬁ
(8). Cucrema (8) cocTaBieHa Ha OCHOBE 3HAHUS ApTyMEHTOB MEPUOIUUYECCKON COCTABISIOMIEH A pp
(6) tn , HA KOTOPBIC MPUXOAATCS €€ COBIMAIAIOIINE 110 3HAKY IKCTPEMYMBI.

In(T—-t,)—In(T -t )= 2—”,
w

2 ®)
In(T _tn+1) - In(T _tn+2) =
@

[Ipn pemenun cucrtemsl (8) monydaroT cieayrouue BblpaxkeHus (9) s k03pPUIMEHTOB
mozenu (7) [6]:

T = tr?+1 _tn+2tn
2tn+1 _tn+2 _tn 1
9
w=2r/In(p), ©)

p=r—o-In(T-t_,),

3necs P = — Bpemennoit mapamerp (p>1); Uit,1, 12— Bpemsa, ma xoropoe

1:n+2 _tn+1
MPUXOAATCS  TOCIEIOBATEIbHO PACIHOJOKEHHBIE W HMEIONUE OJUH 3HaK OJKCTPEMYyMBbI
MEPUONYECKON COCTABIISIOIICH.

Pemenue cuctemsl (8) ocymiecTBIsSETCS ClEAyOMUM 00pa3oMm:

— BBUICTSETCS HE MEHee TpeX, OTCTOSANMX Jpyr OT Jjpyra o ¢ase Ha yroi 2z,
MOCIIEI0BATEIbHBIX U OJIMHAKOBBIX MO 3HAKY (MAKCUMYM WJIM MUHHUMYM) JOKAIbHBIX SKCTPEMYMOB
MEPUOINUECKON COCTaBIAOMIEN A 7kp;

45



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2023, Ne 1 (79)

— (ukcupyercst BpeMms t, Ha KOTOpOe IPUXOAITCS HalAeHHbIE SKkcTpeMyMsl (T .t .t ,);
— PacCUMTBIBAECTCS HapameTp L, XAPAKTEPU3YIOIIMI B3aUMOCBS3b MEXAY HHTEPBAIAMHU I10

BPEMEHH, OTACISIOUMMH JIPYr OT Apyra MOCIeAO0BaTEIbHO PACIONOKEHHBIE COBIAJAIOUINE I10
3HAKY YKCTPEMYMBI.

[Tapamerpa o [AOMKEH MPEBBINATH EAUHUILY, YTO CBHUACTEIBCTBYET O XapaKTEPHOM JJisi
JIOTOTIEPUOINYCCKON (PYHKIIMM YMCHBIIICHHEM C TEUYEHHWEM BPEMEHH IEpuojJia €€ KOoJeOaHMiA.
YMeHbBIIICHHE MepuoJia BEIET K POCTY YacCTOThI KOJICOAHWH JIOrONMEpHOANYECKON (DYHKIIUU, YTO
SIBIIIETCS OCOOCHHOCTHIO TIOBEICHUS MTPOIIECCOB, (DYHKIIMOHUPYIOIINX B PEKUME C 00OOCTPEHUEM.

BoisiBneHne maHHON 3aKOHOMEPHOCTH MpPH aHAIM3€ MEPUOAUYECKOM cocTaBistomen Apgp
CBUJCTEIBCTBYET O TOM, YTO HPOrHOCTHYECKHI NpPHU3HAK OIMCHIBAET CEHCMOOOCTAaHOBKY, Kak
MIPOLIECC, IEHCTBUTEIBHO OTHOCSIIIMNCS K MIPOLIECCY, Pa3BUBAIOLIEMYCS B PEXKUME C 000CTPEHUEM.

B celicmonoruu nepemMenHas coctapisitomias Apgp (6), Kak MpaBuilo, SIBISETCA HE OJJHO - @ MHOTO
YaCTOTHBIM KOJIEOAHHWEM, II03TOMY JUJIsi TIOBBIIIEHUS KadecTBa IPOTHO3MPOBAHUA (TOYHOCTU
HaxoxxJIeHus napamerpoB (9)) B kauectBe ee Mmoaenu Apygyq CleoyeT INPUMEHAThb
TpuroHomerpuueckuii  noiauHoM  (psin @ypbe  (10)), cocraBieHHBIM U3  HECKOJIBKUX
JIOTOTIEPUOINYECKUX (PYHKIIUH.

a, cos(k-2xz/(t, —t ) -Ln(T —t
g B[ E ok 2e e -t LT 1) ] o)
2 | +bsin(k-27/(t, —t,)-Ln(T —t,))

3mece M — umcio wieHoB psaga Pypee. Koadduumentsr pspa a,,a,,b, ompenenstores u3

CJIEYIOIINX BBIPXKEHUN

1
t,—t

t
p 1
: tjoAHEP -ﬁdt,

N

2 TA -cos| k-2~ -Ln(T -t) L (11)
to—tny t, -t T-t

m

a =

2 % . 2 1
- JAHEP~SIH k-—Z—.Ln(T -t) ~T—_tdt.

m t, 0 m

b, =

[Tapamerp T monenu mepuoguyeckon coctapistomieid (10) ompenensiercs mo pe3ysibTaTaM ee
uneHtudukanuu. MaeHTudukanus OCyImIeCTBIsIETCS IMyTeM amnmpokcuManuu Mojaensio  (10)
MEePUOANYECKON cocTaBisomend (6). ANMPOKCHUMAIMS BBHITOTHSIETCS 3a CYET MUHUMHU3ALUU
paszHuns (12) Mex 1y meproudeckoil coctaBistomen Ay zp (6) 1 ee Monensio Aoy (10).

K 2

> (Appr = Ay ) = min. (12)

3nmech K — 4nciio 3HaUYeHU epruoIUIecKOoi cocTaBJsomei (6).
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IIpakTHYeckas 4acTh

Hnst nemoHcTpanuu 3()()EeKTUBHOCTH paccMaTpUBAEMON B CTaThe METOAMKH IPOTHO3HPOBAHUS
3eMJICTPSICEHUM B KayeCTBE MPEIUKTOPOB JIBYX 3emiieTpsiceHuid, cocrosiBmuxcs B 2013 u 2018
rojiax, UCIoJIb30BaHbl MOYJIbHBIC KOd(pduuueHTsl YIIB nedera ckBaxn Mk(Q) [7].

Ha6monarenpabie ckBakunbl TryonHor 300-500 m pa3memniatorcs Ha cT. Anma-ApacaH | CT.
Tay-Typrenub, u3MepeHUs Ha KOTOPHIX IPOBOAUINCH HENpepbIBHO B TeueHue 40 net. Pe3ynbTarsl
nocaenaux 22 net (1998-2019 rr.) u3 5THX U3MEPEHH IPUBEACHHI B [7].

HabmonatenbHble CKBaXKMHBI UCTOJIB3YIOTCS JJIsi PETUCTPALlMU BEPTUKAIBHOM COCTABIIAIOIIEH
00beMHBIX  Jedopmauuii TpyHTa. OTH JedOopMalUyd PETUCTPUPYIOTCA €CTECTBEHHBIM 10
IIPOUCXOXACHUIO Y 3HAYUTEIbHBIM [10 pa3Mepy, a I03TOMY U BECbMa UyBCTBUTEIbHBIM JAaTUUKOM,
KOTOPBIM SIBJISICTCS HACBILEHHBIN BOJOU I'PYHT. J[aTuMK pearupyeT Ha BO3ACUCTBUE CEUCMUYECKUX
BOJIH, TEHEPUPYEMBIX B AMHILEHTPE OyIyIIero 3eMJIETPACEHHs B MPOLIECCE €ro CO3PEBaHMS, U TEM
caMbIM TO3BOJIIET CaMbIM HEMOCPEACTBEHHBIM 00pa3oM KOHTPOJIHUPOBATH MPOLECC MOATOTOBKU
3eMJIETPSCEHUS.

s oOecrieueHUsT CTATHCTUYECKOM 3HAYMMOCTH HCXOJHBIX [UIsl MPOTHO3UPOBAHUS JIaHHBIX
npuBesicHHas B [7] crarucTrka pa3oura Ha qBe yactu. [lepBas yacth HHGOpMAIIMH, TOTyYCHHAS Ha
npotsbkeHu ¢ 1999 mo 2013 roxpl, MCHoJib30Bajach ISl PETPONPOTHO3a 3E€MIICTPSICEHUS,
cocrosiBiierocss 29 ampenst 2013 roma, a Bropas (¢ 2013 mo 2018 rr.) — A peTponporsosa
3eMIIeTpsICeHUsI, 3aperucrpupoBaHHoro 19 asrycra 2018 roma. lyis BocmpousBeneHUs Npu
pPETPONPOTrHO3€ YCIOBUM, OJM3KUX 10 BPEMEHM K YCIOBHSIM, HMMEBIIMM Obl MECTO IIpU
IIPOTHO3UPOBAaHUM B PEAJBHOCTH, aHAJW3UpyeMas CTaTHCTUKA JaHHBIX OrpaHUYMBAJIACh
M3MEpPEHUSIMU, BHIMIOJTHEHHBIMH HaKaHyHEe (DaKTHUECKOTO MOMEHTA 3eMIICTPSICEHHUSI, UCKITIOUasi, TEM
CaMbIM, MOMEHT CaMOT0 3eMJICTPSICEHHUSI.

Perponporno3 3emJierpsiceHusi, cocrosismerocs 29.04.13 r. Cranuusa Ha0/I0IeHUA
Anma-Apacan

N3menenue 3a Bpems HaOI0eHUS 1e0eTa CKBaXKHUH, Pa3MEILIEHHbIX Ha IaHHOM IOJIUTOHE,
ITOKa3aHo Ha pucyHke 1. Tam ke cTpesnkaMu OTMEYEHO BpeMs 3eMIIETPSACEHUM.

- 1 ------- ——0— - faHHble cT. Anma-ApacaH
g 0,9 """" v - semneTpAceHne 29.04.2013 roga
= O 8 * - 3emneTpAceHve 19.08.2018 roga i
= 7 ; H
g : : :
GS:’r 0,7
=06
e
E‘ 05
0,4
=
30,3
0
% 0,2
° 0,1
=
0

2000 2 005 2010 2015 2 020
Bpemsa HabniogeHua THab, rog

Pucynok 1 — M3meHenue 3a Bpemsi HaOIIOJeHUS MOTyIbHOTO K03 durmenta

nebera ckBaxxuabl Mk(Q) (YIIB) u Bpemst 3emiieTpsiceHHiA
47



N3BECTUS HAYUYHO-TEXHUYECKOI'O OBIIIECTBA «KAXAK», 2023, Ne 1 (79)

Ha pucynke 2 mpuBeneHa mnepuoaudeckasl coctapisitomasi Apgp (6) nedera CKBaXUHBI U €€
oru6aromasi, peaCcTaBIsAIoNIas IPOrHO3HYI0 Moaenb Aoy (10).

0,08 ,,,,,, T L ,,,,,,,,,,,,,,,,,,, k ,,,,,,,,,,,,,,,,,,,

—e—— - Mepvoandeckas coctaenawwan Anep ‘ : ‘
0,061 - NporHosHasd mogens AMog, | TS frosensennae s
0,04

0,02} S —— A\
O]

-0,02
-0,04
-0,06
-0,08
-0,1

Anep, Amoa

2000 2002 2004 2006 2008 2010 2012 2014
Bpema HaGniogeHna THab, rog

Pucynok 2 — Anmpoxkcumalys HepHoIMIECKON COCTaBIIOMEN A ep
MoaynbHOro koddduimenra Mk(Q) ee IpOrHO3HON MOJEIBIO A yon

Ha pucynke 3 mokazaHo cooTHouieHue (hakTuueckoil naTel 3emuerpsicerusi 7g u nporuosa 1rp,
OTIPEAECNIEHHOTO 0 pe3yJbTaTaM MUHUMHU3AIUU pa3sHULbI (12).

2 020

2019 —o— - I'IpOI"HOB Tnp = 26.04.2613 r.
‘ -] - dpakTuveckas gata T = 29.04.2013 r.
2018y o 1 3 ' ' ' 3 B P

2005 2006 2007 2008 2009 2010 2011 2012 2013
Bpems nabniogenns THab, rog

Pucynok 3 — CooTHOIIICHHE MTPOTHO3a U (DAKTHUECKOM JTaThI
3emiieTpsiceHus, cocrosiBuerocs 29.04.2013 r.

Hwmwxke pasmenien «lIpoTokos MpOrHO3MpOBaHMA..» U €ro TAaONWYHBIM BapuaHT. J[OKyMEHTHI

SBIISIIOTCSL Pe3yJIbTaTOM pPadOThl KOMIIBIOTEPHOH MHpPOTpaMMbl M COJIEPXKAT CPEIHECPOUHBIA U

KpaTKOCPOLIHHﬁ IMPOTrHO35I.
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ITPOTOKOJI Ne 1
NPOrHO3a 3eMJIeTPACEeHUs

|| Jata mporHo3upoBanus: ||
I 3.9.2011r. ||

[TPOT'HO3:
[Tporno3 Hanbosee BEpOSTHOM 1aThl 3eMIICTPACEHUS COCTABIISICT:

2.12.2012r.
Y U3MEHSIETCA C IOBEPUTENIbHOM BeposTHOCThIO P=0.95 B cieayromux rpaHunax:

or 23.11.2012r. no 12.12.2012r.

kkhkhkhkhhkhkhkkhkhkhkhikikikx

|| Jata mporHo3upoBaHus: ||
I 13.4.2012r. ||

[TPOT'HO3:
[Tporuo3 Hanbosiee BEpOATHON JaThl 3€MJIETPSCEHUSI COCTABIISIET:

16.8.2013 r.
Y U3MEHSETCS C TOBEPUTENIBHON BEpOATHOCTHIO P=0.95 B cnenyromumx rpaHunax:

or 8.8.2013r. mo 25.8.2013 r.

kkhkhkhhhkhkkkkhkhkhikikik

|| Jata mporHo3upoBanus: ||
I 10.11.2012 1. |

I[TPOT'HO3:
[Tporno3 Hanbosee BepOSTHOM 1aThl 3eMIIETPSCEHUS COCTABIISIET:

29.3.2014 r.
Y U3MEHSIETCA C IOBEPUTEIbHOM BeposTHOCThIO P=0.95 B cieayromux rpaHunax:

01 22.3.2014r1. o 6.4.2014 1.

*hkkkkhkhkkkikkkkhkhkkkihkikk
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Tabmuua 1 — PerponporHos (ycpenHenHas nara semierpscenus 26.4.2013)

[ara

17.2.2011 3.9.2011 13.4.2012 10.11.2012
IPOTHO3UPOBAHUS

[Iporno3 natsl
8.11.2012 8.11.2012 21.6.2013 8.2.2014

3eMJIETPSICEHUS

OTKII0HEHHE IPOTrHO3a
1.3% 1.3% -0.4 % -2.1%

OT YCPEIHEHHOU JaThl

Cranuus nHaoawonenus Tay-Typrens
N3menenne 3a Bpemsi HaOmroJeHHs jaeOeTa CKBaXWH, pPa3MEIICHHBIX Ha JAHHOM TIIOJUTOHE,
MOKa3aHo Ha pucyHKe 4. Tawm ke cTpeiIKaMu OTMEYEHO BpeMsl IPOTHO3UPYEMBIX 3eMJICTPSCEHUM.

—0— - AaHHble cT. Tay -TypreHb

—
~

l - semneTpaceHue 19.08.2018 rona

—

v -3eMﬂeTbﬂceHme 29.04.2013 rona

o

0o

o o
N A

o

MogayneHelit koadpduumeHT Mk(Q)
o
o)}

(=)
)

2 000 2 005 2010 2015 2020
Bpema HabnogeHna THab, roa

Pucynok 4 — M3meHeHue 3a BpeMsi HAOII0I€HUS] MOAYJIBHOTO KO3 duiineHTa
nebera ckBaxuHbl Mk(Q) (VIIB) u BpeMs 3emueTpsceHuit

Ha pucynke 5 mpuBeneHa mepuommdeckas coctaBisitomas Apgp (6) nedeta CKBaXXWHBI U €€
orudaroIasi, MpeaCTaBISIONIast IPOrHO3HYI0 Moaeb Aoy (10).

Ha pucynke 6 mokazaHo coOTHOIICHHE (PaKTUUECKON JaThl 3eMyeTpsiceHust Ty U mporHosa 1yp,
OTIPECTIEHHOTO 10 pe3ybTaTaM MUHUMHU3AIUU pasHuLbl (12).
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—o— - Mepuoguyeckas coctaensiowan Aper ;
0,021~ - NporHosHaa Mogens Amog

0,01 e S S—
0,01 g | |

ol - P | ‘ | | |
001 N \ e NG
001 RN
-0,02

Anep, Amoa

2000 2002 2004 2006 2008 2010 2012 2014
Bpema HabniogeHuns THab, rog

PucyHok 5 — Annpokcumarys nepuogudecKoi COCTaBIAOmE A ep MOLYIBHOTO K03 (HULIUCHTA
Mk(Q) ee MpOrHO3HON MOJACIBIO A yox

2 050 —0—— - MporHo3 Tnp'
| [—®— - dakTudeckas parta Tp = 29.04.13 1.

2002 2004 2008 2008 2010 2012 2014
Bpems HabnogeHna THab, rog

Pucynok 6 — CooTHoOIIIEHHE TPOTHO3a U (PAKTHUECKOM TaThI
3emieTpsiceHus, cocrosiBuerocs 29.04.2013 r.

Huxe pasmemen «IIpoTokos mporHo3upoBaHUs..» W €ro TaOJW4YHBIA BapuaHT. JlOKyMEHTHI
ABIISIIOTCSL  Pe3yJIbTaTOM pPadOThl KOMIIBIOTEPHONW MNpPOTpaMMbl M COJIEP)KAT CPEIHECPOUHBIA U
KPaTKOCPOYHBIN MPOTHO3BI.
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IMPOTOKOJI Ne 2
NPOrHO3a 3eMJIeTPACeHUs

|| DaTa NOPOTHO3UPOBAHUA: |
(N (N
| 16.5.2011 r. |
[ [

[IPOT'HO3:

[IporHOS3 HauboJee BepOHTHOﬁI OaTel 3eMJIETPACEeHMA COCTaBJIAET:

25.7.2013 r.
M M3MEHAEeTCHA C OOBEPUTEJIbHOM BepoAaTHOCTbI P=0.95 B crnemyommx IpaHMLAX:

or 25.7.2013 . mo 25.7.2013 .

kAhkkkhkAkkkhk Ak kA khkkhk

[ 15.6.2012 r. |

[IPOT'HO3:

[lporHO3 HamboJiee BEPOSTHOM HOATH 3EMJIETPSACEHMS COCTaBJIAET:

1.3.2013 1.
Y UBMEHSeTCs C NOBEepPUTEJIbHOM BepodaTHOoCThi P=0.95 B cremyommMx TpaHULAX :

or 1.3.2013 r. mo 1.3.2013 1.

khkkkhk Ak hk Ak kA hkhkkhk

(N 8.11.2012 r. |

[TPOT'HO3:
[lporHO3 HamboJiee BEPOSTHOM HNATH 3EMJIIETPSACEHMS COCTaBJISET:

11.2.2013 .
M M3MEHSeTCsS C IOBEPUTENIbHOM BepodaTHOoCThbi P=0.95 B clemyommx I'PaHMUIAX :

or 11.2.2013 r. mo 11.2.2013 r.
Tabmuua2 —-PetpomnporHo3 (ycpeaHenHas nata semiuerpsicenuss 15.04.2013)
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Alara 8.6.2010 16.5.2011 15.6.2012 8.11.2012
MIPOTHO3UPOBAHUS
[Iporuo3 natel
22.12.2012 25.7.2013 1.3.2013 11.2.2013
3eMJICTPSICEHUS
OTKIJIOHEHHE TTPOTHO3a
. -33% 25.3% -10.7% -16.8 %
OT YCPEIHEHHOM JaThl

Perponporno3 3emuerpsicenusi, cocrosimerocsi 19.08.2018 r. Cranmus Ha0/II01eHUA
Asma—Apacan

Ha pucynke 7 npuBeneHa mnepuojudeckasi cocrapisitomiasi Apgp (6) nedera CKBaXHMHBI U €€
orubaroIasi, MpeaCcTaBIsIOLIas IPOrHO3HYI0 Moaelb Aoy (10).

0,08
006/
0,04 :
002 5/

Of-ioeffs L N T . .
20,02) e N[l
0,04} - e S H .S
0,08}

Anep,Amog

2002 2004 2006 2008 2010 2012 2014 2016 2018
Bpemsa HabnogeHnA THab, roa
PI/ICYHOI( 7 — AHHpOKCI/IMauI/Iﬂ HepI/IO,HI/I‘{eCKoﬁ COCTAaBJIIsIIONIEH Anep

MOAyJIbHOTO KoddduruenTa Mk(Q) ee mporHo3HONU MOJIETBIO A yox

Ha pucynke 8 nmoka3ano cooTHOIICHHE (aKTUICCKOM JaThl 3eMyeTpsiceHust 1o U TporHosa 1yp,
COCTaBJICHHOI'O M0 pe3yJibTaTaM MUHUMH3AUH pa3HuLbl (12).

2250 +- npérHoa Tnp=‘19.07.2018‘r. { |
2 200! ‘ -] —(#)a‘KTW-IeCKaﬂ gaTa Tep = 19.08.2018 r.‘
e | | | | |
[=
|_
o 2 050
o
c
o 2000
o
=
1 950f-- :
1 900} .................... .................... .................... ..................... .................... .................... .............

2006 2008 2010 2012 2014 2016 2018
Bpema HabnopeHua THab, roa

Pucynok 8 — CooTHomIeHrne mporuo3a u (hakTUYeCKO JaThl 3eMIIETPSCEHUS,
cocrogsirerocsa 19.08.2018 r.
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Hwmwxe pasmenien «IIpoTokosn MpOTHO3UPOBAHMA..» M €ro TAaOJUYHBIA BapHaHT. JJOKyMEHTHI
SBIISIIOTCSL Pe3yJIbTATOM pPadOThl KOMIIBIOTEPHONW MHPOTPaMMbI M COJIEPXKAT CPEIHECPOUHBIA U
KPaTKOCPOYHBIN ITPOTHO3BI.

MPOTOKOJI Ne3
MPOTHO3a 3eMJIeTPSICEHUsl

[TIPOT'HO3:

HpOI‘HOS HamboJee BepOHTHOI?I IAaTEl 3eMJIeTPACEHMA COCTAaBJIAET:

29.12.2019 r.
Y UBMEHSEeTCs C NOBEpPUTEJIbHOM BepoaTHOoCThbi P=0.95 B cremyommMx TpaHULAX :

or 29.12.2019 r. mo 29.12.2019 r.

kkkhkhkkkhkhkkkhkhkkkhkhkkkkk

|| DaTa HOPOTHO3UPOBAHUA: [ ]

| | 19.5.2017 r. ||

ITPOT'HO3:
[IpoTHO3 HambOOJiee BEPOSTHOM IHAaTH 3eMJIETPSACEeHMS COCTAaBJISET:
9.3.2018 r.
¥ M3BMEHSEeTCHS C IOBEPUTEJIbHOM BeposaTHOCTh P=0.95 B clemyommx TpaHULAX:

or 9.3.2018 r. mo 9.3.2018 r.

Ta6nuua 3 — Perponporuos (ycpeaHenHas nata semiuerpsicenus 22.8.2018)

flara 6.1.2016 10.6.2016 17.2.2017 | 19.5.2017
HpOFHOSI/IpOBaHI/ISI
IIporHo3 matet
9.3.2018 9.3.2018 29.12.2019 | 9.3.2018
3eMHeTpHCCHI/Iﬂ
OTK.HOHCHI/IC HpOFHO3a
° 1.4 % 1.4 % 4.3 % 1.4 %
OT YCpeTHEHHOMU JaThl
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Crannus nHa6awoaenus Tay-Typrenb
Ha pucynke 9 mnpuBeneHa nepuogudeckas coctaBistomas Apgp (6) nedera CKBaKUHBI U €€
orun6aromasi, mpeacTaBIsAIoNnIas IPOrHO3HYI0 Moaenb Aoy (10).

0,08/ [—=— -Anep o
- nporHoaHas Mogens AMoa | |
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0,04/
0,02 g/
| . A S Ao f
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Anep,AMmozg
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Bpema HabnogeHna THab, rog

Pucynok 9 — Anmpoxkcumanys HepuoIMIECKON COCTaBISAIOMEN A ep
Mo1yNIbHOTO Kodduimenta Mk(Q) ee IpOrHO3HON MOJENBIO Ao,

Ha pucynke 10 noka3ano cooTHouieHne pakTHUECKON AaThl 3eMieTpsiceHust 1o 1 nporuosa 7pp,
OIIPEIENIEHHOTO 10 pe3yJIbTaTaM MUHUMHU3ALUU pa3sHULbI (12).

—O— - nporHos Tnp = 25.08.2018 r.
20501 | —m— -Te=19.08.2018T.
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S | |
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Bpemsa HabnogeHua THab, rog

Pucynok 10 — CooTHomieHue mporuo3a u GakTUIeCKON JaThl
3emuieTpsicenust, coctosiuierocs 19.08.2018 r.

Huxe pasmemien «IIpoTOKod MpOTHO3WPOBAHHUA..» U €ro TaOJWYHBIA BapuaHT. JJOKyMEHTbI

SBIIAIOTCSL PE3YylbTaTOM pPaOOThl KOMIIBIOTEPHOW MpOrpaMMbl U COJEPKAT CPEIHECPOUYHBIA U
KpPaTKOCPOYHBIN ITPOTHO3BI.
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IMPOTOKO.JI Ne4
NMPOrHO3a 3eMJIeTPACeHUs

|| DaTa NOPOTHO3UPOBAHUA: |
(N (N
[ 18.3.2017 r. |
[ [

[IPOT'HO3:

[IporHOS3 HauboJee BepOHTHOIZ OaTel 3eMJIETPACEHMA COCTaBJIAET:

25.8.2018 .
M M3MEHAEeTCHA C OOBEPUTEJIbHOM BepoAaTHOCTbI P=0.95 B crnemyommx IpaHMLAX:

or 25.8.2018 . mo 25.8.2018 1.

kAhkkkhkAkkkhk Ak kA khkkhk

| 25.8.2017 r. [

[TPOT'HO3:
[lporHO3 HamboJiee BEPOSTHOM HOATH 3EMJIETPSACEHMS COCTaBJIAET:

12.10.2018 .
M M3MEHSeTCsd C IOBEPUTENIbHOM BepodaTHOoCTbi P=0.95 B clemyoumMx I'PaHMUIAX :

or 12.10.2018 r. mo 12.10.2018 r.

khkkkhk Ak hk Ak kA hkhkkhk

Tabmuua 4 — PerponporHos (ycpenHeHHas aara 3emierpscenus 25.08.2018)

JaTta mporao3upoBaHus 20.7.2015 7.8.2016 18.3.2017 25.8.2017

[Iporuno3s natet
4.9.2018 27.6.2018 25.8.2018 | 12.10.2018

3eMJICTPSICEHUS

OTKJIOHEHHUE MPOTrHO3a
. 12.6 % -25.1% 0.0% 25.0%
OT YCPEIHEHHOU JaThl

B Tabnuie 5 npuBeneHbl CBOAHBIE JaHHBIC MO OTKJIOHEHHIO MPOTHO3a OT (PAKTUYECKOW HaThl
3eMJIETPSICEHHIA.

Tabmuma 5 — dakTudeckas v MPOTHO3HASI 1aThl 3eMJICTPSICCHUS U UX OTIMYHE
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[Iporuos natet OTKJIOHEHUE TPOTHO3a OT
DaxTHIECKaA 3CMIICTPSICCHU S Q)aKTI/I‘-IeCKOI\/'I JAAaThl 3EMJICTPACCHUA
naTa
dt, cyrku
3eMJICTPSICEHUS
Cr. Anma-Apacan | Ct. Tay-Typrens | Ct. Anma-Apacan | Ct. Tay-Typreun

29.04.2013 1. 26.04.2013 1. 15.04.2013 r. 3 4

19.08.2018 r. 22.08.2018 1. 25.08.2018 1. -3 —6

3akir0oueHue

[IpumeHeHne pacCMOTPEHHOM B CTaTbe METOAMKHU MPOTHO3UPOBAHUS MOATBEPINIO 3AT0KEHHOE
B €€ OCHOBY IIPEAINOJIOKEHUE O TOM, YTO MPOLIECC OATOTOBKU 3€MIIETPSICEHUS CIEAYET OTHECTU K
IIPOLIECCY, PA3BUBAIOLLEMCS B PEKUME C 0OOCTPEHUEM.

W3 ucXoIHBIX JaHHBIX, OMNMCHIBAIOIIUX TPACKTOPHUIO IMPOTHOCTUYECKOro Ipu3Haka (nedera
HAOJIOAATENbHBIX CKBaKWH, PACIOJNOKEHHBIX Ha CT. Ainma—Apacan u cr. Tay-Typrems,
pucyHku 1, 4), ynanoch BBICIHTH MEPHOJMUYECKYIO COCTABIAIONIYIO0 (pUCYyHKH 2, 5, 7 u 9), uTo
OTBEYAET OCOOEHHOCTSIM MIPOTEKAHUS TPOLIECCOB, PA3BUBAIOIINXCS B PEKUME C 000CTpEHUEM.

Wnentudukanus mapaMeTpoB MOJENIH MEPUOANYECKON COCTABISAIONICH, B KayecTBE KOTOPOM
MCIOJIb30BajIach JIOTONepuoanuecKkas (PyHKIHS, MO3BOJIHIA OCYIIECTBUTH IMPOTHO3 BPEMEHH JABYX
3emteTpscenus (pucynku 3, 6, 8 u 10);

[IporHo36l OTKIOHSIUCH OT (PaKTHUYECKUX JaT 3eMJIECTpsICeHUH B mpenenax 3—6 cyTok (Tabiuia
5, Iporoxoiner Nel—4, tadmuier 1-4). [Ipudaem, B 000uX cirydasix MPOTHO3BI JOCTATOYHO CTAOWITBHBI
Ha IPOTSHKEHHUE BCEro Nepruoia HaOIII0IEHU 33 Pa3BUBAIOIUMCS 3EMJIETPSICEHUEM.

JlanHoe 0OCTOATENBCTBO OOECHEUMBAET pE3epB BPEMEHU JJIs MPUHATUS perieHus o0
OOBSIBIIEHMH TIepHOJia TOBBIIIEHHOIO BHUMaHMS B CEMCMOONAcCHOM PETHOHE C OJIHOBPEMEHHBIM

MOAKPCIVICHUEM IIPOTHO3a ITYTEM aHAJIN34a XapaKTEepa MOBCACHUA APYTUX IIPEAUKTOPOB.
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XUMHWYECKHWE HAYKH

MPHTH 31.25
VIIK 541(49+64):532.74

HUHTEPIOJIMMEPHBIE PEAKIIMU HEMOHHBIX IOJIMMEPOB
U MOJIMAKPHUJIOBOM KNCJIOTOM B BOJJHBIX PACTBOPAX

Myn I'.A.
Ka3zaxckuif HallMOHAJIBHBIN YHUBEPCUTET UM. alb-Dapadu, AamaTsl
e-mail: mungrig@yandex.ru

B o0630pe cucmemamuszuposanvt u 0000uenbl pesyrbmamsl yHOAMEHMATbHBIX UCCACO08AHUL 6 0OIACMU
MENCMAKPOMOEKYTIAPHBIX PEaryutl U UHMEPNOIUMEPHBIX KOMNIEKCO8, NPOGOOUMbBIX AGMOPAM C COMP.
Boisisnien psio  pynoamenmanvHolx 3aKOHOMEPHOCMEU N0  GIUSHUIO (YAKMOPO8 pPA3IUYHOU NPUPOObL
(pH, uonnas cuna, memnepamypa, 2u0po@uibHO-2uOPopoOHbIL DANAHC MAKPOYenu u m.n.) Ha npoyecc
KOMNIIEKCOOOPA306aHUSL HEUHHBIX NOIUMEPOS C NOIUKAPOOHOBLIMU KUCIOMAMU 8 800HbIX pACmEopax. B
Kawecmee KONUYECMBEHHO20 KpUmepus KOMNIEKCO0Opaszyiowel CnocoOHOCmU NOIUMEPO8 UCNONb308AHA
kpumuueckas eenuyuna pH xomnnexcoobpasoséanusn (pHpm). Tlokazano, umo ece cucmemvl MOJNMCHO 8
3agucumocmu  om 3HaveHus pH,,, noopasderumsv Ha 06a Kiacca — CUTbHOKOMNIEKCYIOWUe U
craboszaumooeiicmeyowue. Memooom THOMUHECYEHMHOU CREKMPOCKONUU YCMAHOBIEHO CYUWeCmEO8anue
08yx munos pHigm, onpedensionux KomMniekcooopasyouyio cnocobHocms u KOHGHOpMayuoHHoe cOCHoaHUe
KOMNIEMEHMAPHBIX MAKPOMOJLEKYIL 8 NPOYecce 83auMoOetiCmaust.

Kniouesvie cnosa: 600nbwill pacmeop, HeuHHbLE NOAUMEPDL, NOTUAKPULOSAS. KUCIOMA, UHMEPNOIUMEPHbBLE
KOMNIEKCbl,  2UOpododHble  83auMoeticmsus, Kpumudeckue 3HadeHus pH romniexcoobpasosanus
2uopopubHble accoyuamol, mypououMempus.

Hlonyoa aemopnapoviy apinmecmepiMen COHbL JCHLIOA MAKPOMOAEKYIAAPATbIK DPEaKyusiiap MeH
UHMEPNOIUMEPTT KOMNIEKCMep CAAdciHOa JiCYpeiseen  ipeemacmul 3epmmeyiepi JiCyleNeHeer JHCoHe
monvikmuipsiizan.  Howncels noaumepnepdiy NOIUAKPUTL  KbIUKBUILIMEH CYIbl Opmadd KOMNIIEKCMY3)y
npoyecine mabuzamuvl p mypai paxkmoprapowiy (pH, uonowvix xyws, memnepamypa, maxpomizboexmiy
2uopodunvoi-eudpopobmul  Oanancvl dcone m.6.) acepi zepmmenzen. Iloaumepnepoiy KOMRAEKCMY3Y
Kabiiemminiein canovlx baganay Kpumepuili peminoe Koniekcmy3syoiy oazoapvicmulk pH wamacet (pH .
Konoanwiiean. bapnvik scyiienepoi pH .o Moni OOUbIHUA eKi KNACKa — KYumi KOMRIEKCIMY3emiHoep HCoHe
ancizapexemmeceminoepee aANCbIPAMbLIAMbIHObIZbL MA2AUbIHOANEAH. JlIoMUHeCyeHmmiK CHeKmpOCKONUsL
20ici  apxulibl  apekemmecy OAPLICLIHOA  KOMWIEMEHMAPAbl  MAKPOMOLEKYIANAPOblY — KOMNIEKCMY3y
Kabinemminiein coHe KOHGOPpMAYusavlK Kyuiepin auvlikmaimoln pHy.., exi mypi  601amvlHObIEbl
MAAUbIHOANAH.

Tyiiinoi ce3dep: cynvi epimindi, UOHOBIK emec Noaumepaep, NOJUAKPUT KbIUKbLIbL, UHMEPNOIUMEDIIK
KeuteHoep, 2udpogoomoel apexemmecyiep, KeuleH mMy3iny0iy kpumuxaivl pH mauoepi, eudpoghunvoi
accoyuayuammap, mypououmMempusi.

Results of fundamental investigations in the intermacromolecular reactions and interpolymer complexes
to be performed by author with co-workes within several years have been intergrated and summarized in the
present review. The raw of fundamental regularities in the effect of factors of different nature (pH, ionic
strength, temperature, hydrophilic-hydrophobic balance of macrochain, etc.) on the complexation of
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nonionic polymers with polycarboxylic acids in aqueous solutions has been revealed. Critical pH upon
complexation (pH.it) has been used for evaluation of the complexing ability of the polymers. It was shown tha
tdepending on pH.. all systems can be divided into 2 groups, namely, weak complexing and strongly
complexing. The existence of two critical pH upon complexation reflecting the complexing ability and
conformational state of complementary macromolecules in the reaction has been demonstrated by the method
of luminescence spectroscopy.

Keywords: aqueous solution, nonionic polymers, polyacrylic acid, interpolymer complexes, hydrophobic
interactions, critical pH values of complexation, hydrophilic associates, turbidimetry.

Beenenue

WnTepnonumepHble peakiny NOTMKapOOHOBBIX KUCIIOT ¢ HEMOHOTEHHBIMH ITOJIMMEPaMH B PacTBOpax Ha
NPOTSHKEHWM MHOTHX JIET HEM3MEHHO MNPHMBICKAIOT NPHCTAILHOE BHMMaHWE Hccnenosareneii [1-4]. B
3HAYUTENFHON CTENEHN 3TO 00YCIOBIEHO TEM, YTO MPOIYKTHl TAKUX B3aMMOJICUCTBUI — MHTEPIIOINMEPHBIE
koMmiuiekchl (MIIK) — mo-cymiecTBy npeacTaBisitoT cOO0M HOBBIH KJIACC BHICOKOMOJICKYJISIPHBIX COCTUHCHHMIA,
00JIaaloINX [IEHHBIMU B HAYYHOM U MPaKTHYECKOM OTHOIIEHHH CBOWCTBAMU, 3aMETHO OTIMYAIOLIINMUCS OT
CBOICTB HCXOJHBIX IOJUMEPHBIX KOMIOHEHTOB. Hapsigy ¢ 3TUM  KOONEpaTHBHBIE  pPEaKIUU
KOMILJIEMEHTapHBIX MaKpOMOJIEKYJI B PAacTBOPAaX OTKPHIBAIOT IMUPOKHE MEPCIEKTHBBI AT MOIU(PHUKALIUIH
MOJIMMEPOB M IOJNYYEHHS HAa HUX OCHOBE HOBOTO THIIA MOJUMEPHBIX MAaTE€pUANOB, KPOME TOrO, TaKHe
MPOLIECCHI IHPOKO PEATUIYIOTCS B IPUPOAE U UTPAIOT OTPOMHYIO POJIb B )KMBBIX OPraHU3Max.

Mexanmsm ¢opmuposanust UITK sBnsiercss 10oCTaTOYHO CIOKHBIM M 3aBUCHT OT MHOXKECTBA BHEIIHUX U
BHYTPEHHHX (DaKTOPOB, OIMPENEISIFOINX CTA0MIFHOCTh U CTPYKTYPY MOTUKOMIUIEKCOB. OMHAKO, HECMOTPS
Ha MHTEHCHBHBIC HWCCIIENOBaHUS B 3TOM HANpAaBJICHUH, JO TMOCTAHOBKM HACTOSIIEH pabOTBHl OCTaBalCs
HESCHBIM WJIM JUCKYCCHOHHBIM LEJBIA PN BAXKHBIX ACIEKTOB, KAaCAIOIIUXCS 3aKOHOMEPHOCTEHU BIHMSHUS
Takux ¢akTopoB kak pH cpexmpl, Temmeparypa, MOHHas cuia, THAPOGWIBHO-TUAPOPOOHBIH OamaHC
Makpolenei Ha Mpolecc KOMIUIEKCOOOpa30BaHusl HEMOHHBIX MOJIMMEPOB C MOJMKAPOOHOBBIMU KHCIOTAMHU.
B nmaHHOW craThe cHUCTEeMaTH3MPOBAHBEI U 000OIIEHBI pe3yiabTaThl (yHIAMEHTAIbHBIX HUCCIEIOBAaHUN B
o0acTi MeKMaKpoMOJieKyJIspHbIX peakiuii U UIIK, nmpoBoguMbIx aBTOpPOM C COTpP. Ha XHMHUYECKOM
¢dakynbrere KasHY um. anb-Papabu B TedeHue psijia JeT.

Kpuruyeckue siBjieHUs] B HHTEPNOJMMEPHBIX PeaKIUAX

IIpoueccet  obpasoBanust UIIK  xapaktepusyrorcs  psaoM  KPUTHUECKHUX  SBIICHUH,
MPOSIBJISIONINXCS. B CYIIECTBEHHOW 3aBHCHUMOCTH CBOMCTB CHCTEMBI OT HE3HAYUTEIHHOTO
HU3MEHEHUsI Pa3InUHBIX MTapaMeTpOB BHEIIHEH cpe/pl. Tak, erle B mepBbIX 0030pHBIX paboTax [2, 3]
OBLIO MOKa3aHO CYIIECTBOBAHNE HUYKHETO U BEPXHETO MPENeIOB MOJEKYISIPHON Macchl MOJINMEpa,
HUKE U BBIIIE KOTOPBIX, MPOILECC KOMILIEKCOOOpa3oBaHusl JHOO HE MPOUCXOIUT, JIHUOO
dbopMupyroluecss KOMIUIEKCHl  XapaKTepU3YIOTCS HU3KOM  cTabumbHOCThIO. Kpome Toro,
o0pa3oBaHKEe MOJMMEP-TIOIMMEPHBIX KOMIUIEKCOB TPeOyeT HATUIHsI MUHUMAIHHOTO KPUTHIECKOTO
coaepkanus QYHKIIMOHAIBHBIX TPYII B TojauMepe [5], 4To0bI 00eceunTh HEOOXOIUMBIN YPOBEHB
IJIOTHOCTH BOJIOPOIHBIX CBS3€H MEXIYy KOMIUIEMEHTApHBIMH MaKpoMosieKyiamu. [Ipu stom, 1o
MHEHHMIO psiga aBTOpoB [4], oOpasoanme MIIK B BOAHBIX pacTBOpax BO3MOKHO JIHINb HHKE
onpeneneHHoN kpurtuueckoi BeauduHbl pH (pHkpur), HOCKONBKY B CTPYKType IOJMKapOOHOBBIX
KHCIIOT CIOCOOHOCTh K 0Opa30BaHUIO BOJOPOAHBIX CBS3€H MPOSBISIOT JIMIIL HEMOHU30BAaHHBIC
KapOOKCHIIbHBIE ~ TpYNIbl.  BrmepBble  CylIecTBOBaHWE  KPUTHYECKOM  BenmuuuHbl  pH
KOMIUIEKCOOOpa30BaHUs B CUCTEME HEMOHHBIN MOTMMEP-TIOTUKUCIOTa OBIJIO MPOIEMOHCTPUPOBAHO
Tsuchida ¢ cotp. B padote [6], B kKoTOpoit BemmunHa pHypur OBLIA OIpesieeHa rpaBUMETPUIECKUM
MetozoM. [To3xke oreHka 3HaueHNH pHipur. ObLTa OcymiecTBieHa bapanosckum u np. [7] meTromom
BUCKO3MMeTpHH. IIpu 3TOM OBIIO MOKa3aHO, YTO BbIE BeIHMYUHBI pHi,,r HaOMIOmaercs peskoe
YBEIMYEHUE BSI3KOCTH ITOJIMMEPHOIO pPAacTBOpPA, YTO CBSI3aHO C pPa3pyLICEHHEM KOMITAKTHOMN
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ctpyktypel UIIK. OnHako, rpaBUMETpUYECKMM M BHCKO3MMETPUYECKHIM METOIBI OINpPEAEICHUS
pHipur. SABIAIOTCA JOCTaTOYHO TPYAOEMKHMH, IPH 3TOM HE BCErja JOCTUTAeTCs IO0CTAaTOYHO
BBICOKAs! TOYHOCTb.

B cBoux wuccnenoBaHusAxX Juii OUEHKU PHypur MBI HCIIONB30BAIM METOJ TYpOUAUMETPUH,
IIOCKOJIBKY KPHMBBIE 3aBUCUMOCTH MYTHOCTH (ONTHYECKOW IUIOTHOCTH) BOJIHBIX PACTBOPOB cMecei
NOJMKAapOOHOBAsl KHMCIOTAa — HEMOHOIeHHBIH monuMep oT pH mpu AOCTHKEHHM OIpeneneHHON
KHCJIOTHOCTH, COOTBETCTBYIOIIEH BenuunHe pHyp, XapakTepusyroTcsi pPE3KMM MOBBILIEHUEM
MYTHOCTH CHCTEMBI. OJTO O0O0YCIIOBJIEHO (Da30BbIM paccIO€HUEM BCIEACTBUE (OPMHUPOBAHUS
komrakTHOH crpykTypsl UIIK, xapakrepusyromierocss ©Oosiee BBICOKOW THAPOPOOHOCTHIO II0
CPAaBHEHHMIO C HCXOJHBIMH TIOJIMMEPHBIMA KOMIIOHEHTaMU. OJTO ONpEAEsieT BO3MOXKHOCTh
peanu3alud NPOCTOH METOAMKM OLEHKU Belnu4uHy pPHpur, OOecreuuBaromedl JoCTaTOuHO
BBICOKYIO CTEIICHbIO TOUHOCTH [8].

Kputnueckue 3Hauenus pH komiiekcoodpa3zoBaHus 3aBUCAT OT MPUPO/IbI B3aUMOAEHCTBYIOLINX
MaKpOMOJIEKYJl, KOHIEHTPALMU, MOHHOM CHJIBI M JIPYT'MX BHEUIHUX U BHYTPEHHHX (aKTOpOB
cucteMbl. B CBsI3u C 3TUM HamH, MNpPEUIOKEHO HCIOJIb30BaTh 3HAueHUs KpuTuueckux pH
KOMILIEKCOOOpa30BaHUs B KAauyecTBE KOJIMYECTBEHHOTO KpPUTEpUS CIIOCOOHOCTH CHCTEMBbI
HEMOHOTCHHbIM MOJMMep — MOJMKapOOHOBas KHCIOTa K OOpa3soBaHUIO HMHTEPIIOIUMEPHOTO
kommuiekca (MIIK) [8]. VYBemmuenume pHypyr CBUIETEIBCTBYeT 00 YCHIICHHH CIOCOOHOCTH
Makpomosiekyn K oOpasoBanuto MIIK, u HaoObOpoT, cABUI IaHHOW BEJIWYMHBI B 0OnacTh Ooiiee
HuU3kuX pH yka3piBaeT Ha CHM)KEHHE KOMIUIEKCOOOpa3yrolied CrnocoOHOCTH CHCTEMBL. OTO
MO3BOJISIET YCTAaHOBUTH PSI OCHOBHBIX 3aKOHOMEPHOCTEH 10 BIMSHUIO Pa3iMYHBIX (DAaKTOpOB Ha
YCTOMYMBOCTH MOJIMKOMILIEKCOB, 00pa30BaHHBIX BOAOPOAHBIMU CBA3SMU B BOJHOM PacTBOPE.

Ha pucynke 1 mnpencraBieHbl JaHHbIE [0 MCCIEJOBAHUIO BIUSHMS ~KOHLEHTpalUU
B3aMMOJICHCTBYIOIIMX TOJIMMEPHBIX KOMIIOHEHTOB Ha HX KOMIUIEKCOOOpa3OBaHHE B BOJHOM
pacTBope, MOIy4eHHbIE METOI0M TYpPOMIUMETPUH JUIsl SKBUMOJIbHBIX cMeceil cononmumepa (CITT)
BUHUJIOBOTO 3¢upa stuneHriaukons (BOOI') ¢ BununOytmnoseiM 3¢gupom (BBI) n nonnakpuiaosoi
kuciotsl ([TAK).

T T T T T T
24 23 32 348 40 44 pH

[CIUT BDAT-BBD]=[ITAK]=0.002 (1); 0.005 (2); 0.01 (3); 0.03 (4); 0.05 (5), Mos/

PucyHok 1 — 3aBHCHMOCTh MYTHOCTH SKBHMOJISIPHBIX CMeCel BOJHBIX PAaCTBOPOB
CIUI BO2I':Bb3=85,3:14,7 u [1AK ot pH cpenpi
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BunHo, uTO NpuM  AOCTMIKEHMHM  ONPENECIIEHHOTO  3HAUYEHHUS  KUCIOTHOCTH  CPEIbI,
COOTBETCTBYIOIIETO PHypur HAOMIOAETCA PE3KOE HOBBILEHUE MYTHOCTH CHCTEMBI, YTO BIIOJIHE
OJHO3HAYHO  CBHJETEIBCTBYET O  KoomepaTuBHOM  rmpouecce  ¢opmupoBanun  UIIK,
COIIPOBOKAAIOIIUMCS, KaK YK€ OTMEYajoch, (a3oBbIM paszzaeneHueM. [lpu 3ToM moBbIICHHE
KOHLIEHTPALlUU IHOJIMMEPOB B PAcTBOpE MPHUBOAUT K CABUTY BelnduH pHypur B 0OmacTs Gosee
BbicOKuX 3Hauenuit [9, 10], T.e. cmocobcTByeT Gosee 3(h(HeKTHBHOMY KOMILIEKCOOOPA30BAHUIO B
naHHou cucreme. HaOmromaembie 3(@exThl, OYEBUAHO, OOYCIOBIEHBI TEM, YTO YyBEIWYCHHE
KOHIEHTPAllMU HECKOJBbKO IMOJABIs€T HMOHU3ALUIO TMOJMKUCIOTHI M CMEIIAI0T paBHOBECHE B
cropony oopaszoBanus UIIK, cTtabumn3upoBaHHBIX BOJOPOTHBIMH CBSI3SMHU.

Kak BUIHO W3 JaHHBIX PUCYHKA 2, TMOJYYEHHBIX JJISI CHCTEMBI MOJIMBUHHIMETHIIOBBIN >(up
(IIBMD)-TTAK [11], ¢ pocToM MOJEKYISIPHOH MaccChl MOIMKHCIOTH KPUTUYECKHE BeaHMurHbI pH
KOMILIEKCOOOpa30BaHUsl TAaK)Ke CIABUTAIOTCS B 00JIACTh 0ojee BBICOKMX 3HAUY€HHH. DTO, BUIUMO,
00yCIIOBJIGHO yCHUJICHHMEM BKJIaJa KOOMEpaTUBHOTrO 3(p(dexTa, a Takke TeM, YTO C YBEIHMUECHUEM
JUIMHBI MakpolleTield CHUYKACTCS CTENEeHb HMOHHM3AIMM MOJUKHUCIOTHI U BO3PACTAE€T KOJIUYECTBO
HEMOHM3UPOBAHHBIX KapOOKCUIIBHBIX TPYIIN, CHOCOOHBIX K 00Opa3oBaHHUIO BOJAOPOIHBIX CBSI3EH C
HEHOHHBIMU MOJMMEPaAMHU.

D
1.00-
1 2 3

0.75;
0.50+
0.25;

o+

0 4 5 6 7

PH

MM (ITAK) = 250000 (1), 450000 (2), 750000 (3);
MM (HBMS) = 60000, CHOHI/IMEPOB =0.01 M

PucyHok 2 — 3aBUCUMOCTB ONITUYECKON MJIOTHOCTH SKBUMOJIBHBIX CMECEH BOJHBIX PaCTBOPOB
ITAK u IIBMD ot pH cpenpr

Ha pucynke 3 mpuBeneHbl KpUBbIE 3aBUCUMOCTH MYTHOCTHU BOJIHBIX PacTBOPOB SKBHUMOJBHBIX
cmeceit [TAK u romononumepa BuHHIOBOTO 3Qupa stmieHrnukons (IIBO3I), a taxxe [MTAK u
CIIJT BO3I'-BB3 [12] ot pH pactBopa. BumHo, uto Omaromaps OpUCYTCTBUIO THAPOPOOHBIX
3BeHbeB BBD B Makpoliensx HEeMOHHOro KOMIOHEHTa KpuTudeckue pH kommuiekcoobpazoBaHus
HaxoiTcCsl B 00yiacTu 0oJyiee BBICOKMX 3HAYCHHH, yeM 1yl cMeceid Ha ocHoBe [IBOJT. Tlpu sTom
pHipur UISI CHCTEMBI CYIIECTBEHHO BO3pACTalOT IIPH IOBBILIEHUM cojepxkanus BbD B cocrase
neronHoro CIIJI, nocturas Benuuunsl 3,8—4,0.
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0.5r -

0.4F

0.z

Onrrdeckas ILTIOTHOCTE

s 3.0 35 70
pH

1-TIBDOT" / [TAK
2 — CIII (B22I':BE3=92,1:7,9) / [IAK
3— CIUI (BO2OI':Bb5=85,3:14,7) / [IAK
4 — CILI (BDOI:BBD=78,2:21,8) /TTIAK
Konnenrpanus momumepos = 0,01 Mo/

Pucynok 3 — 3aBUCUMOCTb ONITUYECKOM MJIOTHOCTHU SKBUMOJISIPHBIX CMECEH BOJHBIX paCTBOPOB
I[IBO3I" ¢ I[TAK (1) u CIIJI BO2T'-BED ¢ [TAK (2—4) ot pH cpenpl

AHaNoOruyHbple JaHHBIE TOJIYYEHBI I CMECEM psAa APYTMX HEMOHHBIX COIOJIMMEPOB U
MOJINKApOOHOBBIX KUCJOT, JJI1 KOTOPBIX OJTHO3HAYHO YCTAHOBIJIEHO, YTO IMOBBIIIEHUE COJAEPKAHUS
rugpodoOHoro xommnonenTa B cocrae CIIJI compoBoxnaercss ¢caBuroM pHypur B 00macTe Ooiee
BhICOKHX 3HaueHuid [13, 14]. CnemoBaTenbHO, BBEICHHE MOHOMEPHBIX 3BEHBECB, HE 00pa3yrOIINX
BOJIOPOJIHBIE CBSI3U, B COCTAB B3aWMOJECUCTBYIOUINX MOJMMEPOB HE BCETJa CHUKAET YCTOMUHNBOCTh
NIIK B BOIHBIX pacTBOpax 3a CUET HApyLIEHUS KOMIUIEMEHTAapHOCTH, KaK 3TO IPEAINOarajioch
apropamu pabotel [1, 3]. HanporuB, Hanu4yue B MakpolemsX (pParMeHTOB, CKIOHHBIX K
rupooOHBIM  B3aUMOJICHCTBHUSAM,  CHOCOOCTBYET  BO3PAaCTaHHIO  KOMIUIEKCOOOpasyrolei
cioco6HocTH noauMepoB U yctoitunoct MIIK. OcoOeHHO SIpKO A3TO MPOSBIAETCS AJi HEMOHHBIX
MOJINMEPOB, 00JIa1al0IMX HUYKHEN KpUTHYECKOM TeMneparypoil pactBopenus B Boae (HKTP).

HccnenoBanue  MeKMAaKpPOMOJIEKYJSIDHBIX — pPeaknWii  HEHMOHHBIX  NMOJUMEPOB €
MOJTHAKPHUJIOBOI KHCJIOTOH METOIaM JIIOMHUHECIHIEHTHOMH CIIEKTPOCKONMHU

JIroMUHECIIEHTHAs CIIEKTPOCKOIHUS HA CETOAHSIIHUN J€Hb TOCTATOYHO YCIIEITHO MCHOIb3YEeTCs
WCCIIEIOBATEINSIMU TSI BBISIBIICHUS 0COOEHHOCTEW KOH()OPMAIIMOHHBIX MU3MEHEHH MaKpOMOJIEKYI
NpHU  OCYHISCTBICHHH TIEpeXoaoB "KiIyOok-rioOyna", "rinoOyma-ctepkens" u 1.4, [15, 16],
MEXaHU3MOB MHUIIeIUI0-00pa3oBanus [17, 18], npomeccoB comoOmnm3anuu [19], B3aumoeiicTBus
MOJJUMEPOB € IMOBEPXHOCTHO-aKTUBHBIMU BemecTBamu [20] w 1.1, Mertox ocCHOBaH Ha
WCIIOJIb30BAaHUN CIEIUAIEHO BBOJHMMBIX B CHCTEMY JIFOMHHECIEHTHBIX THIPO(MOOHBIX METOK —
MUpeHa, MIepuiieHa, aHTpaleHa, HadTalarHa U T.J]. ¢ CONPSDKEHHON CUCTEMOW apoMaTHYECKHX KOJIeI]
C BBICOKOM UYBCTBUTEIBHOCTBIO K WM3MEHEHHIO TUIpOoPMIbHO-TUApOhOOHOTO Oaslanca B
OKpyKarorien ux cucreme [21].
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N3BecTHO, 4TO BeencTBrUe THAPOPOOHOM MPUPOABI TIOMUHECIICHTHBIE METKH XapaKTePU3YIOTCS
HU3KOH pPacTBOPHUMOCTBIO B BOJE M MOTYT YCHJIMBATh THAPO(OOHBIE B3aMMOACHCTBHS MEXKIY
MakpomoJiekyiaamu. Tak, Sivadasan ¢ coaBropamu [22] B peakiusix komiiekcooopasoBanus ¢ [IAK
ucnoup3oBany nonuakpunamul (ITAAM), MedeHHBI TMPEHOM, M IOKa3aliy, YTO 3Ha4eHUS PHpur.
JUIs JaHHOW cucTeMbl Haxonsarcs B oOmactu 4.0-5.0. B Toxke BpeMs SKCIEepUMEHTax IIo
onpeneneHuto pHipur. a1 cuctemsr [IAAM-ITAK B oTcyTcTBHM IUpeHa TypOUIMMETPHUYECKHM
METOZOM HaiJACHO, YTO KOMIUIEKCOOpa3yrolas crnocoOHocTh HemoauduimpoBanHoro I[TAAM
nocratouHo Hu3Kag (pHipur. 2.5-3.5) [23]. CnenoBartenbHO, JTIOMHHECLEHTHBIE TPYIIIb,
KOBaJEHTHO  CBSI3aHHbIE C  IOJIMMEPOM,  OKas3bplBalOT  3aMETHOE  BIUSHUE Ha  €ro
KOMILIEKCOOOpa3yromniue cBoicTBa. O4eBUIHO, 3TO 00CTOSTEIHCTBO HEOOXOIMMO YIUTHIBATHCS IPU
W3Y4YEHUH UHTEPIIOIUMEPHBIX PEAKLUN C TOMOIIBIO JJIOMUHECEHTHON CIEKTPOCKOIIHUH.

3a 1nociegHWe JBa JIECATWIETHS METOJ JIIOMUHECLUEHTHOW CHEKTPOCKONMM AKTHBHO
MCIOJIb30BAJICS IPU HCCIeI0BaHUU ocobeHHocTel oopasoBanus UITK Mexay momusTHIEHOKCHAOM
(T120) u nonukapOoHOBBIME KHCIOTaMu [24, 25]. OmHako B OOJNBIIMHCTBE CITy4aeB METKH (ITUPEH,
OpomoHadTanuH, aneHadTaIMH W Jp.) MPUCOSAMHSUIUCh K MaKpOMOJEKyJaM IOCPEICTBOM
XUMHUYECKHUX CBSI3€d, YTO, HECOMHEHHO, MOIJIO BJIMATH Ha CBOMCTBA IOJHMMEPOB, B YaCTHOCTH,
ruaApoGUIbHO-TUIPOPOOHBIN  OaaHC WX Makpouend. ABTOpaMu HacTosmeld paboThl ¢
HCIIOJIb30BAaHUEM JIFOMUHECIICHTHON CHEKTPOCKOIMU B NMPUCYTCTBUU JIOMUHO(OpA UCCIIEIOBAHO
Biusaus pH Ha oOpazoBanue u cTpyktypy nonukomiuiekcoB [190 ¢ ITAK u npyrumu HemoHHBIMU
NOJMMEpaMH B BOJHBIX pacTBopax [26]. B kauecTBe JIOMHHECHEHTHONW METKH ObLI MCIOJIBb30BaH
nuped. M3-3a Hanuuus B CBOEH CTPYKTYpe COIpPSDKEHHOM CHCTEMbl OCH30JIbHBIX KOJIEL IUpPEH
cuibHO Toruioniaetr B Y®-auana3one u HauumHaeT ¢uroopecuupoBatbh B obmactu 350-500 am. O
MPOTEKAHUU TPOIIECCOB, CBS3aHHBIX C HM3MEHEHHEM IMOJSPHOCTH CPEAbl, MPUHATO CYIUTH IO
BEJIMYMHE OTHOIICHHS] HHTEHCUBHOCTEH TpeThero BUOpanmoHHoro nuka k nepsomy (I3 mpu 373.0
HM, I3 mpu 383.5 HM), TONyYEHHBIX U3 JTIOMUHECIIEHTHBIX CIIEKTPOB BOJHBIX PACTBOPOB BEIIECTB B
npucyrctBuu  mupeHa.  I3/ly  (manmee  oTHOcUTENbHAs ~ MHTEHCHBHOCTB)  JUIs  NUpPEHA,
CONFOOMITU3UPOBAHHOTO TUCTHIUITMPOBAHHOW BoJOHM, coctaBimsier 0.60-0.64 [27]. YBenuuenue
OTHOCHUTENIbHOM WHTEHCHUBHOCTH, KaK MPaBHJIO, CBUIETEIBCTBYET 00 YCHUJIECHUH TUAPOPOOHBIX
B3aMMOJICHCTBUI B XUAKOU (pa3e, 4TO MO3BOJSET MCMNOIb30BaTh JAHHOE CBOWCTBO MPHU H3yYEHUH
peaxkiuii MoJTUMEPOB, COMPOBOKIAOIIUXCS OIOKUPOBKON THAPOPHUIBLHBIX TPy U 00pa3oBaHHEM
rUIpOoOOHBIX TOMEHOB, COMIOONIM3UPYIOLIUX MUPEH B OOJIbILIEH CTENEHH.

B nanHoii paboTe HCMONBb30BaHBl BOJHBIE PACTBOPHI MHUpPEHA C KOHIEHTpauuend 2 puM, dro
MO3BOJIMJI0O  MHUHUMHU3HPOBaTh dJ(PQPEKT BIUSHUS MOJEKYJI OpPraHMYeCKOro COEAMHEHHUS Ha
KOMIUIEKCO0Opa3yIo[yt0 CocoOHOCTh monuMepoB. Kpome Toro, mpu Takoil KOHIIEHTpaluu B
CIEKTpEe MHpPEeHa OTCYTCTBYET MUK, OTBETCTBEHHBIN 3a pellakcalllio ero AMMepHOU GpopMsl nipu 474
HM.

Ha pucynke 4 npuBenensl cnektpel nupeHa B cucreme [ID0O-ITAK skBumossipHOro
COOTHOIIICHUS, U3 KOTOPBIX BUHO, YTO B 3aBUCUMOCTH OT pH MeHsieTCsl He TOIhKO HMHTEHCUBHOCTD
COOTBETCTBYIOIIMX IHKOB, HO MX CIEKTpaJIbHOE pacrpenenenue. Tak, npu ompeneraeHHor pH,
BEPOATHO, OMM3KOH K PHipyr., TPOMCXOIUT CIBUT CHEKTPAIBHBIX I10JIOC MUPEHA B 001aCTh OOIBIIMX
JUIMH BOJIH, YTO, BEPOSATHO, CBA3AHO C PE3KHUM HU3MEHEHHEM TMOJISIPHOCTU CpPEIbl B CBS3H C
nepecTpoiikoi cTpyktypsl Makpomosekyn [190 u [TAK B npucyrcTBuu nupeHa u oOpazoBaHHEM B
CHCTEME MOJIMMEP-KOMILICKCHBIX CTPYKTYp [28, 29].
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350 400 450 N, HM
3

pH 4.15 (1), 3.93 (2), 3.65 (3), 3.32 (4), 2.97 (5), 2.68 (6); [TI0]o=[TTAK]p=0.01 M;
[TI20]:[ITAK] =1:1 mom.; MM(IT20)= 3x10° , MM (ITAK) = 2.3x10°

Pucynok 4 — CriekTpbl JIFOMUHECLIEHIIUHM BOJAHOTO PacTBOpPA MUPEHA B IPUCYTCTBUU
190 u [TAK npu usmenennu pH pactBopa

Pucynok 5 pgeMoHCTpupyeT 3aBHCMMOCTh ONTHMYECKOW IUIOTHOCTH M OTHOCHUTEIIBHOU
unrencuBHocTH (I3/l1) sxBuMomsipHOro pactBopa 190 ¢ IMTAK or pH. Kak BuaHO M3 JaHHBIX
TypOUIUMETPHUH, TIPU OTHOCUTENIBHO BBICOKMX 3HaueHusx pH pacTBop ocraercs Hpo3payHbIM, a
npu JOCTHXEHUM PHipur, PACTBOP MYTHEET, NPHUYEM MYTHOCTh PE3KO YBEIMYMBAETCH B Y3KOM
uHTepBane u3meHeHuit pH. B Toxe Bpemsi Ha kpuBoi 3aBucumoctd ls/li-pH, momydenHoit u3
JAHHBIX JIIOMUHECLEHTHONW CHEKTPOCKOIIMH, BIIOJHE OTYETIMBO MPOSBISIOTCS 2 MHUHUMYMA.
BuznHO, 4TO mEpBBII MHHUMYM COOTBETCTBYET PHipur, HAWIEHHON W3 INAHHBIX TypOUIAMMETPUH
(3Hagenus mensine Ha 0.1-0.2 pH mo cpaBHeHmio ¢ naHHbIMH JroMuHecHeHIMH). Hrxe pHipur.
oOpasyrotcst ruapodoOHbie yactuubl WIIK, comoOunusupyronme OUPEH, OpU 3TOM, Kak u
CIICIOBAJIO OXKUATh, 3HaYeHUs [3/l; yBemuuuBaroTcs.

0.70 0.30
I, D
0.68 -
40.22
0.66 -
40.15
0.64 -
40.07
0.62 |-
0.60 0.00
5.0

[I120]¢= [TTAK]o = 0.01 M, MM(IT30)= 3x10°, MM (TTAK) = 2.3x10°

Pucynok 5 — Bausinue pH Ha oTHOCHTEIbHYIO HHTEHCUBHOCTH I3/11 (1)
1 ONITHYECKYIO TUIOTHOCTH (2) 3KBUMOJIsIpHOTO pacTtBopa [120-TTAK
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CnoxHblii nepexos oOHapykuBaercs Bblllie pHpyr. 3Hauenns (pH 2,8), HaliieHHOro U3 JaHHBIX
TypOUAMMETPUH, 2 UMEHHO, MPHU MOCTEIICHHOM TOBBIIICHHH pH OTHOCHTENbHAs WHTCHCHBHOCTH
CHayaJla majaeT 10 MUHMMAaJIbHOrO 3HaueHus B obnactu pH=2,9, 3aTem moBbIIIaeTCS U CHOBA
MOHMKaeTcsi. MOXKHO ToJiarath, 9to B o0nactu pH Mexay IByMs MUHUMyMaMH UMEET MECTO €Ille
OJlHA MEPECTPOilKa CTPYKTYpPbI, BEPOSITHO, CBsI3aHHAsi ¢ 00pa30BaHUEM MPOMEKYTOUHBIX arperatoB
1190 ¢ ITAK. V3 moyiy4eHHBIX TaHHBIX BHJIHO, YTO B 00iacTu BToporo Muaumyma (pH oxoio 4.0)
uMeeT MecTo (OPMUPOBAHUE ACCOLIUATOB C SIPKO BBIPAXKEHHOU T'UAPOPHIBHOCTHIO TIO MIPUPOJIE elle
6osee ruApOPUIbHBIX, HEKEIH OTACIBHO B3SThIC OJIUMEPHI.

[ToBbIieHne oTHOCUTENHLHON MHTEHCUBHOCTU HUXke pH 4.0, BeposTHO, CBSI3aHO C YaCTHUYHOMU
KoMmIakTuzanueit acconnatoB. [lonmxkenue I3/l; Mexay MakCUMyMOM M TEpBBIM MHUHHMYMOM,
BEPOSTHO, CBS3aHO C BBICBOOOXJICHHEM MHPEHA M3-3a MEPECTPOUKH acCCOLMATOB IMPH TEPEXOJe B
runpodoOusie UIIK, HenmomsipHble JOMEHBI KOTOPBIX CIIOCOOHBI PAacTBOPATH MUPEH. BuaHo, 4TO
npu pH>4.0 (Bbllle BTOPOr0O MHUHHMYyMa), AacCcOIUaThl pa3pylmIaAlOTCI U TOJIUMEpPHl HE
B3aUMOJICHCTBYIOT, O Y€M CBHUETECILCTBYET yBenuueHue I3/l 10 3HaveHWi, XapakTepHBIX st
BOJHOT'O PacTBOpA MUPEHA B MPUCYTCTBUU CBOOOJIHBIX MAKPOMOJIEKYI TTOJTUMEPOB.

Ha ocHOBaHMM MOJYyYEHHBIX JAHHBIX MOYKHO CHENIaTh BbBIBOJ O CYILECTBOBAHMHM HOBOI'O
KPUTHYECKOTO SIBIICHUS, Ul KOTOpOro Habmromaercs mepexon "TuapoduiabHBIA —accouuar —
¢dusnyeckas CMeCh TOJIUMEpPOB", a B KAaueCTBE KPHUTEPHUS TAKOTO IEpeXofa MOXKET CIYKHUTh
BeJIM4YMHA BTOpOW Kputndeckod pH kxommuiekcoobpaszoBanus (pHipur2). CiienoBaresbHO, MOXKHO
KOHCTAaTUPOBATh, YTO JJIA CUCTeM HeHOHHBIN monumep-IIAK cymecTByeT aBa TUa KPUTHUECKUX
pH xommnekcoo6pazoBanus (pPHipur.1 B PHipur2), ONpenenstomux KoHGOPMALMOHHOE COCTOSHHE
KOMIIJIEMEHTAapHBIX MAaKpOMOJIEKYJI B Ipoliecce KoMIuiekcooOpasoBanus. 3HaueHUE PHypuri
OpakTHUecku coBmagaeT ¢ pHypur KOMIUIEKCOOOpa30BaHMs, OHpPEAEISIEMOM U3  JaHHBIX
TypouauMerpun. 3HaueHne pHipur2 COOTBETCTBYET BTOPOMY MMHUMYMY Ha KPHBOH 3aBUCHMOCTH
I3/11-pH, Hanu4yre KOTOPOro CBUAETENLCTBYET O (DOPMHUPOBAHHUU ACCOIHATOB C SIPKO BBIPAKCHHOM
TUIPOPUILHOCTHIO.

C uenpio JaTbHEUIIEr0 M3YYEHHs BO3MOXKHOCTH pEaH3allid WHTEPMAKPOMOJIEKYIISIPHBIX
nepexooB Mpu u3MeHeHuu pH B Hacrosmel paboTre MeToJaMu JTUHAMHYECKOTO JIa3epPHOTO
CBETOpaccestHUusT W dJekTpodope3a wuzydeHo BiusHue pH Ha cpemnmit muamerp <d>, ero
MOJIUUCTIEPCHOCTh U (-TIOTEHIMAN YacTUIl MOJUKOMIUIEKCOB Ha ocHoBe U [IAK u HemoHHOrO
nonuMepa nonuauMerwiakpuamuga (IIJJMAAM), cmocoOHOro y4acTBOBaTb B  PEaKIMIX
KOMIUIEKCOOOpa30BaHus TOCPEACTBOM BOJIOPOIAHBIX CBSI3EH.

Ha pucynke 6a mpuBeeHbI 3aBUCUMOCTH OTHOCHTENLHON HMHTEHCHBHOCTH l3/ly M omTHueckoi
wiotHoctH 0.01 M pactBopos II/IMAAM-ITAK (1:1 mo:n.) ot pH cpeasl. U3 nonyyeHHBIX JaHHBIX
ciaenyer, uyTo BennuuHa nepBoil kpuruueckod pH (pHipur) Haxogurca B obnactu 3.75+0.05, a
pHipur2 — 4.25+0.05. Ha pucynke 60 mpencTaBieHbl pe3ylbTaThl, IMOIY4YE€HHbIE METOIOM
JTUHAMHAYECKOTO CBETOPACCESHUSI, @ MMEHHO M3MEHEHHUE CPEeIHEro auameTpa <d> HaxOoIsAIIUXCs B
pactBope yactul] or pH. BuaHo, 4To mosydeHHbIE TaHHBIE COOTBETCTBYIOT 3HAYEHUAM PHipur1 U
PHipur2, ONIPENECIEHHBIM U3 KPUBBIX 3aBUCMMOCTEN OTHOCUTEIBHON MHTEHCUBHOCTH M ONTHYECKOU
wiotHoctu [TAMAAM-ITAK ¢ noMompio TypOUIUMETPUN U JTIOMUHECHEHTHON CHEKTPOCKOIHH.
Tak, Hmxke pHipur: (pPH<3.75) nmamerp wactun muHuManeH (okosno 100 HM) M ocraercs
MPAKTUYECKH MOCTOSHHBIM BILTOTH 110 pH 2.8, nanee moIMKOMIUIEKCHI arperupyroT ¢ 00pa3oBaHuEM
gacTHl pazMepoM 10 900 uM. M3 mosrydeHHBIX JAHHBIX BUJIHO, YTO BbIIE PHipyr.1. TOTMKOMIITIEKCHI
pacTtBopsitoTcs, a <d> yBelIMUYMBAaeTCs CHOBA. JTO, KaK YK€ YKa3bIBAJIOCh BBIIIE, CBS3aHO C
oOpa3oBaHHeM TUAPOGUIHHBIX aCCOIMATOB Pa3BEPHYTON CTPYKTYPHI, TUAPOIMHAMHUECKUN PaTHYC
koTopblx MaxkcumaneH npu pH 4.18+0.05. Ilpu nanpHeimem mnosbimeHun pH accoumatsl
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HAUMHAIOT paspywarbCcss BIUIOTh 10 PHipur2, BBIIIE KOTOPOHM MAaKpOMOJIEKYJIbI IOJMMEPOB
HAaxOoJATCs B U30JMPOBAHHOM COCTOSIHMM IpYr OT apyra. Kpome Toro, 3To ykasslBacT U Ha TO, YTO
HE y4YacCTBYIOIIHE B KOMIUIEKCOOOpasoBaHuu cermeHThl [IAK mpuCyTCTBYIOT B pacTBOpe Jaxe B
CHJIBHOKHCJIOH 001aCTH.

I3/Il D 1000
0.720} @15 20 % @)
800}
0.702} 2 {1.65 "
= 600}
0.684} 110 /:f.
10 A 400} = =
0.666 | v ™ =
40.55 200}
0.648} -y m
. . . 0.00 0 . . . . . .
21 28 3.5 4.2 4.9 2.4 3.0 3.6 4.2 4.8 54
pH pH

[TIIMAAM]=[TAK]= 0.01 M; [[IAMAAM]:[TTAK]= 1:1 moi1.; MM (TTAK) = 4.5x10°

Pucynok 6 — 3aBucumocts I3/l (1), ontrueckoii wiotHoctH (2) (a)
u cpeanero quamertpa gactur UIIK ITJIMAAM-ITAK (6) ot pH

D710, BepoATHO, O0yCIaBIMBaeT IMOCTOSHCTBO paauyca obOpasyroumxcs vactun UIIK u wmx
arperaiMoHHy0 ycroilunBocTh B uHTepBaie pH ot 3.75 o 2.80. Tem He meHee, ymenbuieHue pH
yBenMuuBaeT (- MOTEHUMAI U MPUOJIMKAET €ro K HyJI0, YTO TakyKe MOATBEPXkAAEeT 00pa3oBaHUE
6ompmmx knactepHsix yactun MIIK. IIpu aTom ymensiienne pH crmocoOCTByeT CHIKEHHIO 3apsiia
YacTHIl, YTO BEJET K uX arperauuu. Kpome Toro, 3aBUCUMOCTb (- MOTEHIMANA TOJMKOMILIEKCHBIX
yactul, or pH oOnapyxwuBaer usnomsl B obnactu pHypur1 ¥ pH, korma obnapyxena moreps
arperaliioHHol  ycroiumBoctu  monukomiiekcoB (pH  2.80). Cnenyer oxuumath, 4TO
CylecTBOBaHuEe PHipur2 XapakTepHO W JUIA JAPYrMX IOJUMMEPHBIX Iap "HEHOHHBIA ITOJMUMEp-
nonrkapooHnoBas kuciota". [loaToMy mpencTaBisieTcs BO3MOXKHBIM UCIIOJIB30BATh 3Ty BEIUUYUHY,
COOTBETCTBYIOIIYIO TIEPEXOAy "THAPODUIBHBIN acCOIMaT—CMECh MOJIMMEPOB', B Kaue€CTBE HOBOTO
KpUTEpHs KOMILIEKCOOOPa3yoIIe crtocOOHOCTH MOTMMEPOB.

BiinsiHue HOHHOW CHJIBI M TeMIIepaTyphbl HA KOMILIEKC000pa3oBaHue B CHCTeMe HeHOHHbI
MOJIMMep-NoJTHAKPUJIOBAasl KHCJI0TA

B nurtepatype A0 NMOCTaHOBKM HACTOAIIEH pabOThI MPOJOJIKAT OCTABATHCS JUCCKYCHOHHBIM
BOIPOC O BIMSHUHM MOHHOM CUJIBI pacTBOpoB Ha cTabmibHOCcTh UITK, 00pa3oBaHHBIX BOAOPOAHBIMU
cBs3AMU. Tak, 0 MHEHHIO OJHUX aBTOPOB BBEJICHUE HU3KOMOJIEKYISIPHOTO JIEKTPOJINTA B BOJHBIN
pacTBOp COMPOBOXKAACTCS CHIKEHHEM CcTabmibHOCTH obOpasyromierocss MIIK [30], B apyrux
paboTax, HampoTWB, COOOMAETCS O TOM, YTO YyBEIHMYEHHE WOHHOW CHIIBI CIIOCOOCTBYET
KoMILIeKcooOpa3oBanmio [31].

C ucnonb3oBanueM pHipur. B Ka4eCTBE KOJIMUECTBEHHOTO KPUTEPHUS CIIOCOOHOCTU MOIUMEPOB K
KOMIIJIEKCOOOpa30BaHUI0O HAMU CHCTEMAaTHYECKM MCCIEOBAHO BIUSHHE HMOHHOMW CHJIBI Ha
uHTeprnonuMepHsie B3anmoeiictus [TAK ¢ psaom HenonHbIX onmumepos [11, 32-36].

[Ipy 3TOM yCTaHOBJEHO, YTO BCE H3YUYEHHBIE MOJIMMEPHl MOXHO DPa3JeUTh Ha 2 TPYIIBL
IlepByto  COCTaBISIOT MOJIMMEPHI, IS  KOTOPBIX  TOBBIIICHHWE HMOHHOM  CWJIBI  TIpU
komIiekcooOpasoBanuu ¢ ITAK conpoBoxxnaercs caBurom pHipur, B 001aCTh OONIBIINX 3HAYECHUH,
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YTO CBSI3aHO C YCHJICHHEM KOMILIEKCOOOpa3yroliel crmocoOHOCTH MOJIMMEPOB. B maHHYI0 Tpymimy
BXOoAAT TuapokcudTuineonosa (I'DOL), merunemmonoza (ML), nmomuakpuanamua (ITAAM),
nomaumerwiakpuanamuy  (IIJIMAAM), nonustuneHokcus (I[190), NOJUBUHWIOBBIA CHUPT
(IIBCO), JUISICIC) I IIOJIMBUHUJIOBBIN aup JUSTUIICHTIIMKOIISA (I1BOAJT),
nonuruapokcudTIiakpuiar (IIMNA), CITJI BO3I'-Bb3, CITJI BOASI-BBS, CII I'DA-BBD. s
BTOPOI IpyNIbl MOIUMEPOB — rugpokcunponuineitonosa (I'TIL), momu-N-u3onponuiakpunamMusa
(HUITAAM), TIBMD, monu-N-Buaunmuppoauaon (N BII) no6asnenue comeit B pactBopsl MIIK
OPUBOIUT K MOHMKEHHIO PHypur, YTO YyKa3zplBaeT Ha oOciablieHHE MHOIMMEP-TIOIUMEPHBIX
B3aUMOJICVICTBHIA.

B tabnune 1 npezncTaBieHsl JaHHbIE 110 ONPEICICHUIO YUCIEHHBIX 3HaueHUi pH,p 114 cucrem
[TAK-HenoHHBIII mONMMEp TMpH KOHUEHTparmuu noiaumepoB B cmecn 0.01 wmomp/n u
COOTBETCTBYIOIIMX MOJEKYJISIPHO-MACCOBBIX XapaKTEPUCTUKAX B OTCYTCTBUM HU3KOMOJIEKYJISIPHOTO
ANEKTPOHNTa, a Takke npu Hanmuuud B cucteme NaCl ¢ konmentpanueit 0.05 monw/in. AHanus
MOJIYUEHHBIX JAHHBIX TIO3BOJIIET YETKO pa3[eNuTh TMOJIMMEPhl C BBICOKOM H  HHU3KOH
KOMIIIEKCYIOLIEH CIIOCOOHOCTBIO, O YEM CBUAETEINBCTBYIOT COOTBETCTBYOMIME 3HAUCHUS PHpur. K
HauMeHee KOMIUIEKCYIOIUM mojuMmepaM MoxHO otHectd [IBOOIT m ITII'DA, x nHaubomee
koMmiuiekcyromuM — nonu-HUITAAM, [IBM3 u nmomu- N BIT (IIBII). Ilpu sToM mnoBbileHHE
MOHHOM CHJIBI PACTBOpa CIIOCOOCTBYET TIIOBBIIICHUIO KOMILIEKCOOOpa3yrome CrocoOHOCTH
MOJIMMEPOB TSI CJIA00B3aMMOJICHCTBYIOMIEH CHUCTEMbI M CHWXKeHuto ycroiuuBoctu WIIK B
CHUJIbHOB3aUMO/ICHCTBYIOIUX CUCTEMAaX

Tabmuua 1 — Benuuunsl pHypur1,, ONIpeaeneHHbIe Ul SKBUMOJIBHOIO COOTHOIIEHHSI KOMIIOHEHTOB B
cucteme HenoHHBIH moaumep — [TAK (kornenTpamus noaumepoB 0.01 Moib/m)

Cucrema pHyp. 6ecconeBoro pacteopa pHyp. B IpUCyTCTBHH
0.05 momw/nt NaCl

IMAK-TIB23I 2.45+0.05 2.97+0.05
[MTAK-IDA 2.65+0.05 3.22+0.05
IMAK-IIBC 2.67+0.05 3.21+0.05
[MTAK-ITAAM 2.90+0.05 3.54+0.05
[TAK-TI20 2.97+0.05 3.53+0.05
I[MTAK-I'OL] 2.85+0.05 3.08+0.05
[MAK-ITIMAAM 3.29+0.05 3.59+0.05
IMAK-MIT 3.00+0.05 3.22+0.05*

I[MTAK-TIBO AT 3.10+0.05 3.85+0.05**
[TAK-B23I'-BBED (1) 3.02+0.05 3.28+0.05
(1) 3.24+0.05 3.48+0.05
IMAK-T'TILL 3.66+0.05 3.52+0.05
[MAK-ITUITAAM 4.60+0.05 4.17+0.05
[MTAK-IIBMD 4.85+0.05 4.08+0.05
ITAK-IIBIT 4.85+0.05 4.1340.05

*

- konnentparms NaCl 0.025 monb/n

**. kounenrpanus NaCl 0.1 moss/n
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PaccmMoTpuM  BeposATHbIE  NPUYMHBI  JBOMCTBEHHOIO  BIMSHUS  HOHHOM  CHJIBI  Ha
KOMIUIEKCOOOPa3yIOIyl0 CIIOCOOHOCTh MPUBEACHHBIX BHINIE MOJTMMEPOB M0 OoTHOIIeHHIO K [TAK.
Kak oTmeuanocs BbllIe, BBEJEHUE cOJiel B cucTeMy HeroHHbIN nonmumep — [TAK — pactBoputens
CONPOBOXKAACTCS JBYMs KOHKYPUPYIOIIMMH IIPOLECCAMU: JOIOJIHUTEIBHON JIMCCOLMALUEH
kapOokcwibHbIX Tpynn ITAK u yxyameHueMm TepMOAMHAMHUYECKOTO KauyecTBa PacTBOPHUTENS IO
OTHOWIEHHIO K noiumepaM. [lepBblil ¢akTop sBiseTcs HEOJAronpusATHBIM, TaK KakK JIHIIb
He/MccouuupoBaHHble (yHKUMOHanbHbIE Tpymnibel IIAK Mmoryr ywacrtBoBare B (hopMUpOBaHHU
BOJIOPOJHBIX cBs3eil. Hamportus, BTOpO# (akTop ycunuBaeT rugpodoOHbIe B3aUMOIECHCTBUS B
BOJIHOM cpejie, YTO CHOCOOCTBYET JOMOJHUTEIBHON CTa0MIN3aluU MOJUKOMIUIEKCOB. O4eBHIHO,
YTO B 3aBHCUMOCTHU OT pH cpesbl MOKET TOMHUHUPOBATH TOT WK UHOU (haKTop.

Kak ormeuanoch Bblle, A IEPBOM TPYMIBI MOJIMMEPOB, KOTOPHIE CIIOCOOHBI (POPMHUPOBATH
NIIK TONBKO B CHIBHOKUCIBIX Cpeax, MPUCYTCTBUE HU3KOMOJIEKYISIPHBIX COJIEH CHOCOOCTBYET
KOMILIEKCo0Opa3oBaHuto. Peub uaer o0 M3MEHEHMH KauecTBa PAacCTBOPHUTENS MO OTHOLICHHUIO K
IIOJINMEPHBIM KOMIIOHEHTAM IIOJIMKOMIUIEKCOB B CTOPOHY HCKJIIOYEHMSI KOHTAKTOB IIOJUMED-
pacTBOpUTENIb M, Kak CIEACTBUE, YCHIeHMS TI'HApodoOHBIX B3auMoneicTBuil. [IpuHumas Bo
BHUMaHMe ycaoBus popmupoBanus UIIK, T.e. KHCIIOTHOCTH pacTBOpa U MPEHEOPEIKUTENBHO MajIoe
KOJINYECTBO MMPUCYTCTBYIOIIMX BJOJb MAakpolened KapOOKCHIAaT-aHUOHOB, pPOJIb JAUCCOLHUAIMU
kapOokcunpHbIX Ipynn ITAK B mpoTekaHuy WHTEPIONIMMEPHOW peaklUuu B JaHHBIX YCIOBUAX
CTaHOBHTCS HE3HAYMTEIbHOH. Takum o0pa3om, 04eBHIHO, 4TO (akTop ruapohoOM3aIui YaCTHIL
NIIK B npuCyTCTBUM HU3KOMOJIEKYIISIPHBIX COJIEH SIBJIAECTCS JJOMUHUPYIOIIVM.

IIpu paccMoTpeHMM BTOPOH TpyHIbl MOJUMEPOB, OONAJAIOLUIUMX BBICOKOW KOMIUIEKCYIOLIEH
crnocodcHocThi0 1o oTHomeHuo K [TAK u xapakrepusyroluMucs: BBICOKMMU 3HaueHUsIMU pHy,,
OYEBHUJIHO JIOMUHHUDPYET (PAKTOpP, CBA3AHHBIA C JONOJHUTEIBHON AMCCOLMAlUel KapOOKCHUIbHBIX
rpyni ITAK u ymeHbIIeHHEM CIIOCOOHOCTH MOJMKHUCIOTHI K KOMIUIEKcOOOpa3zoBaHuio. Kak BUIHO
U3 TaOJIMIBI I BTOPOH TPYIIIBI OIUMEPOB PHpyr. 1€KUT B 001acTH 4.65—4.85 (32 HCKIIOYEHHEM
I'TILl), uro 6mm3ko k koHcraHTe nuccoumauuu ITAK. CnenoBatenbHo, uto B cTpykType ITAK
UMEETCsl OIpEENIEHHOE KOJMYECTBO KapOOKCHUIIAT-aHMOHOB, HECIIOCOOHBIX Y4YacTBOBaTh B
o0pa3oBaHMM BOJOPOJHBIX CBsi3el. BBeleHHE MOJIMANEKTPOIUTOB YCHIMBAET AMCCOLUALINIO
KapOOKCHJIBHBIX TPYHH MOJUKHUCIOTHI U MO3TOMY JUIsl JOCTH)KEHHUS TpeOyeMoro KOJIM4YecTBa
COOH-rpyn, cnocoOHBIX IPUHUMATh y4acTHe B 00pa30BaHUU BOJIOPOJHBIX MOCTHKOB, TpeOyeTCs
Ooslee HU3KMHM TIOKa3aTenb KUCIOTHOCTH cpenbl. llo-BuauMomy, mnpeBaiaupoBaHue 3¢gdekra
BIMSIHUA THIpO(OOHBIX B3auMozelcTBuil Ha ctabuiabHOCTh MIIK B TaHHBIX yCIOBUAX TEPSIET CBOIO
cuiy. Tem He MeHee, clielyeT OTMETHTbh, YTO UMEHHO CHJIBHOTUAPO(POOU3HPOBAHHBIE YUAaCTKU B
ctpykrype [IUITAAM, TIBMD, TIBII u I'TIL] 3a c4yer qOMOJHUTEIHLHOTO BKJAJa TUIAPOPOOHBIX
B3aMMOJICHCTBUI MMO3BOJIAIOT JOCTUTaTh MUHUMAJIBHOTO KOJIMYecTBa KapOokcuinbHbIX Tpymm [TAK,
MPUHUMAIOIIUX Yy4acTue B 0Opa30BaHMU BOJOPOJHBIX CBSI3€H, a 3TO, B CBOIO OYepelb, JENIaeT
ctpykrypy MIIK 4yBCTBUTENBHON K M3MEHEHHIO MOHU3AIIMOHHOTO PAaBHOBECHS B MAaKpOMOJIEKYJIE
nonukucaoTel. OueBuaHo, uTo (opmupyemas BoaoponHas cerka MIIK sBnsercs nocrarouno
Ta0UIIBHOM CTPYKTYPOH, a BBEICHUE JICKTPOJIUTOB BBI3BIBACT €€ pa3pylLIeHHE.

B pabore [37] uccienoBaHo BiMsHUE TeMIEpaTypbl Ha BOAHBIC PACTBOPHI MOJIMKOMILIEKCOB
KOMIIAKTHOM CTPYKTYpbl U TuApo@uiabHbIX acconuaroB [IAK ¢ pa3nuyHbIMH HEHMOHHBIMHU
nonumepamu.  [loka3aHo, 4YTO  MOBBIIIEHWE  TEMIEpPaTypbl  CIIOCOOCTBYET  YCUIJIEHHUIO
KOMILIEKCOOOPA3yIIIe CIIOCOOHOCTH TOJUKApPOOHOBOM KHUCIOTHI MO OTHOIIEHWIO K HEHOHHBIM
MOJITUMEPAM C OTHOCUTEIHHO BBICOKOU THAPO(HOOHOCTHIO (THAPOKCHITPOITHIIIICIUTION03a, COTIOTNMED
BUHUJIOBOTO 3(Hpa 3TUIICHIJIMKOJIA ¢ BUHUIOYTHIIOBBIM 3¢dupom, nonu-N,N-aumernnakpuinaMun)
U YaCTHYHYIO JeCTaOMIM3alyi0 NOJMKOMIUIEKCOB OOpa30BaHHBIX HEMOHHBIMHM MOJMMEpPaMH C
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BBICOKOU THUAPOPUIBHOCTHIO (THAPOKCUITHIIIEIUIION03a, MOJUBUHIWIOBEIA dPUP ITUICHTIUKOIIS,
nosnuakpuinamun). g cuctem I[TAK-HenoHHBIM noiuMep, B KOTOPBIX IOCIEIHUN IPOSIBIISIET
HIOKHIOIO KPUTHUYECKYIO TEMIIepaTypy pacTBOpeHUs W oOpa3yer TUAPO(HUIBHBIC accoluaThl B
BOJHBIX PpAacTBOpAaxX, IMIOBBIMICHUE TEMIEPAaTyphl BbBI3BIBAET KOH(MOPMAIIMOHHBIN  TEPEXo]
«rugpodmipHbii acconuar-UITK kommakTHON CTpyKTYphl». IlokazaHo, 4TO XapakTep BIUSHUS
TEMIIEpaTypbl Ha CMEIICHWE pPABHOBECUs 'pa3pylIeHHE BOJOPOAHBIX CBS3€H — YCUJICHUE
ruapodoOHex B3aumozeicTBuil" B UIIK u rumpodunpHBIX accoruarax MOXKET MEHSTHCS B
3aBUCUMOCTH OT pH (cTerneHb HOHU3AIMH MOJIUKUCIOTHI) U MOJIEKYJISIPHOM Macchl MOJIMMEPOB.

3akiioueHune

O06001as Moy4YeHHbBIE JaHHbIE MO BIUSHUIO pH Ha CTPYKTYpy YacTHIl MOJIMKOMILIEKCOB Ha
OCHOBE HeMOHHBIHN monMep-I11AK B BOZHBIX pacTBOpax, MOXKHO 3aKJIFOUUTh, YTO B 3aBUCUMOCTH OT
pH Bo3MoxHO cymiecTBoBaHue 3 obnactel, mpu Kotopbix [IAK 1 HenOHHBIN IOTMMEp 00pa3yoT:

a) ruapodoousii UITK (pH<pHipur.1)

0) MEKMaKpPOMOJICKYIAPHBIN THAPOGMIbHBINA accormaT (B quanazone pHipur.1+ pPHipur.2

¢) KoMIuiekcoobpazoBanue orcyTcTByeT (pPH>pHipur.2).

Cxematuveckoe n300pakeHUe JAaHHBIX TIEPEXO0/I0B MPEICTABICHO HA PUCYHKE 7.

@) (2) 3)

Pucynok 7 — Cxema nepexoznos mexay UIIK (1), ruagpodunsasiM accormaToMm (2) u
HEB3aMMOJEHCTBYIOIMMHU MaKpOMOJIeKyIamH (3)

Pe3ynbrarel QyHIaMEHTAIBHBIX HCCIEIOBAaHUN MOTYT OBITh 3(()EKTHBHO pealM30BaHbl MpU
pa3paboTKe METOOB CO3/1aHUS HOBBIX IUIEHOUHBIX KOMITO3UIIMOHHBIX MaTepuanoB Ha ocHoBe MUITK
MOJMKAPOOHOBBIX KHUCJIOT C BOAOPACTBOPUMBIMH HEMOHHBIMH CHHTETHUECKHUMH IOJIMMEpaMH U
nonucaxapuaamu. B uyactHOCTH, ycraHoBieHo [38], uro mpum pH<pHpu:. GopmupoBaHue
OJJTHOPOJHBIX IUICHOK HEBO3MOXHO B cBsa3u ¢ BeinageHueM MIIK, npu pH>pHipur2 monmmepsl
00pa3yloT MYTHYI IUICHKY BCJEJICTBHE HECOBMECTHUMOCTH IOJUMEPHBIX KOMIIOHEHTOB.
OOpa3zoBaHHEe OJHOPOAHBIX IUIEHOK BO3MOXHO B uHTepBane pPHipur>pH>pHipur2, korma B
pactBopax (opMHUpPYIOTCS cliabbie THAPOGUIBHBIE acCONUAThl Ojarojapsi cliadbIM BOJIOPOIHBIM
CBSI35IM, CIIOCOOCTBYIOLIUM COBMECTUMOCTH MOJIMMEpoB. [lokazaHa BO3MOXKHOCTbh MCIOJIb30BAaHUS
CIIUTHIX TUIEHOK JUJISl CO3JAaHMsSI CUCTEM KOHTPOJIMPYEMOIO BBICBOOOXKICHMS JIE€KApPCTBEHHOTO
BEIIECTBA, IPU 3TOM (PU3MOIOTUYECKH aKTUBHBIX BEIIECTB PETYIUPYETCs MPU U3MEHEHUU CTEIEHU
CIIMBAHMUS NTOJIMMEPHON MaTpULbl, HIOHHOM cwiibl U pH cpensbl.
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CUHTE3 HEKOTOPBIX AMUHO®OCP®POHATOB HA OCHOBE
IMUPUMUINHUJIIIUIIEPASUHA
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Amunogocghonamul — 00uH U3 8aX*CHLIX KIACCOE OUONOUNECKU AKMUBHBIX coeOuneHuu. Onu npueiexarom
BHUMAHUE — CBOUM  WUPOKUM — CHEKMpPOM  OUONO02UHeCKO20 — OeliCmBus:  aHMuOaAKmMepuaibHbiM,
NPOMUBOBUPYCHBIM, A MAKICE OeliCMBYIOM KAK AHMUOUOMUKY, UHSUOUMOPbL (hepMeHmo8, neCmuyuobl U op.
B ycnosusx mpexxomnonenmmuoti peaxyuu Kabaunuxa-Pundca ocywecmenen cunme3s HeKOMOPbIX
amunoghocghonamos - npouzeoonvix nupumuouruinunepazuna. Coeourenuss OblLIU 8bl0e/EHbl, OUUUIEHb] U
0XapaKmepuz06anvl ¢ NOMOWLIO QUIUKO-XUMUYECKUX Memo0o8 aHnauza, 6 mom uucie UK u SMP-
cnekmpockonuu. [[na HeKomopwix 6eujecms UcCie008aHa MUETOCUMYIUPYIOWAs U POCMPeSyIupyoudst
akmusnocms.  OO0HO — cOeOuHeHue  NPOSGUNO  MUETOCTNUMYIUPYIOWYIO — AKMUBHOCMb U OOHO — —
pocmpezynupyiowyio. Kpome moeo, 01 6cex CUHMEIUPOBAHHBIX AMUHOPOCHOHAMO8 CHPOSHOIUPOBAHA
NOMEHYUANbHASL OUONOSUYECKAas akmueHocmy no npocpamme PASS, a maxowce ¢ nomowwio cepsucos oas
npoernocmuyeckoeo mooenuposanus (SwissADME, ADMETLab) npoananuzuposano ux coomeemcmeue
mpebo8anuaM, NPeObABNAEMbIM K IeKAPCMBEHHBIM NPEnapamam.

Kntouegole cnosa:. Tunepasuni, amunoghocghonamel, peaxyus Kabaunuxa-®unoca,
MUETOCIUMYIUPYIOWSA — AKMUSHOCMb,  pocmpecyaupyiowas — akmuenocms, PASS,  npoenosuposanue
OuUoN02UECKOU AKMUBHOCTIUL.

Amunogpochonammap - duonocusivlK Oeicendi Kocoliblcmapobly Manbl30bl KIACmapulivly Oipi 60abin
mabwvinadvl. Onap 63iniy Key OUONOLUANLIK acep CHEKMPIMEH HA3ap ayoapadsl: baxmepusza Kapewl, GUPYCKa
KapChl, COHbIMEH Kamap anmudOuomuxmep, pepmenm uHeuOUmopaapsl, necmuyuomep Hcave m.o. peminoe.
Yw xomnonenmmi Kabaunuk-@uiaodc peakyusncsl sHeagdaublHOa RUPUMUOUHUINUNEDAZUH MYbIHObLIAPbIHbIY
Ketbip amunogocponammapvinvly cunmesi acypeizindi. Kocviivicmap 6oninin anvihowvl, mazapmuliobl
Jicone PUBUKA-XUMUSAIBIK manoay adicmepi, convly iwinde UK owcone AMP cnekmpockonusicoin Koa0amy
apxulLivl cunammanovl. Ketibip sammap yuiin MUueioblHmaianobipebiul Jicane ocy pemmezius OeaceHoinixmep
sepmmenzen. Bip Kocwuibic muenovlHmananovipebi, an Oipeyi ocy pemmeziut OenceHOikmi Kopcemmi.
Convimen xamap, 6apivly cunmesoencen amunogoconammap ywin PASS 6azdapramacer Oouvinwa
BIKMUMATL  OUONO2UAIBIK  OeNCeHOLIK OONHCAHObL, COHOAU-AK  00INCAMObL MOOenbOey KblsMemmepiHiy
(SwissADME, ADMETLab) xomezimen onapoviy 02pinik npenapammapada KOUbLIAmvli MAaianmaped
catikecminiei manoauobwl.

Tyiiinoi  ce30ep:  Ilunepasunoep, amunoghochonammap, Kabaunux-@unoc  peaxyusceol,
MUETOBIHMALAHObIPEbIW  OeNiceHIiniK, ocy pemmeciw bencenoinix, PASS, oOuonocuanvix 6enceHOinikmi
bonxcay.
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Aminophosphonates are one of the important classes of biologically active compounds. They attract
attention with their wide range of biological effects: antibacterial, antiviral, and also act as antibiotics,
enzyme inhibitors, pesticides, etc. The synthesis of some aminophosphonates - derivatives of
pyrimidinylpiperazine was carried out under the conditions of the three-component Kabachnik-Fields
reaction. The compounds were isolated, purified and characterized using physicochemical methods of
analysis, including IR and NMR spectroscopy. Myelostimulating and growth-regulating activity has been
studied for some substances. One compound showed myelostimulating activity and one showed growth-
regulating activity. In addition, potential biological activity was predicted for all synthesized
aminophosphonates according to the PASS program, and their compliance with the requirements for
medicines was analyzed using predictive modeling services (SwissADME, ADMETLab).

Keywords: Piperazines, aminophosphonates, Kabachnik-Fields reaction, myelostimulating activity,
growth-regulating activity, PASS, prediction of biological activity.

B nacrosimee Bpemst Bce Oombiie ¢ochopopranndeckux coenuHennit (POC) Haxomar cBoe
MIPUMEHEHHUE B MPOMBIIUIEHHOCTH [1], cenbckoM xo3siictBe u meaunuse [2]. Cpeau DPOC,
o0Jafaromux (apMakoJIOrH4ecKoit aKTUBHOCTBIO, ocoboe MECTO OPUHAICKUAT
a-aMUHO(poc]oHATaM, MMOCKOIbKY OHHU SBISIOTCS OMOM30CTEPAMU MPHPOIHBIX AMHHOKHUCIOT, T.€.
00J1aZ]al0T OYEHb MOXOXKEH CTPYKTYPOI U 3JIEKTPOHHBIM CTPOEHHEM, Oyiarogapsi 4emy MOTYT ObITbh
paccMOTpeHbl B KayecTBE KOHKYPEHTHBIX MHIMOMTOPOB M aHTarOHUCTOB aMUHOKHCIOT. Kpome
TOTO, MHOTOYHCIICHHBIE HCCICOBAaHUS TIOKa3ajdh, dYTO o-aMuHO(OCPOHATHI — 0O0NATaroT
MOTEHLIUATbHBIM aHTHOAKTEepHAJIbHBIM, IIPOTHUBOOITYXOJIEBBIM, IIPOTUBOMHUKPOOHBIM,
MNPOTUBOBHUPYCHBIM M TPOTHBOTPOMOOTHYECKUM JelicTBIEM [3-5].

[IpencraBnsiercss MEPCIEKTUBHBIM IOCTPOECHUE MOJIEKYNBI o-aMuHO(OC(hOHAaTA HA OCHOBE
HECKOJbKUX (DapMako(OpHBIX LEHTPOB, YTO BO3MOXKHO I103BOJIUT MOJIYYUTh COEIUHEHHUE C
YCUJIEHHOM OHMOJOrMYeckod akTHUBHOCTbIO MW/MJAM € HOBOM. B  kadecTBe OCHOBHOTO
dapmakopopHoro 1meHtpa mnomMumMo ¢ochoHaTHOM Tpynmel Obula  BBIOpaHa  MoJEKyJa
nupuMyanHUIUnepasuHa (PucyHok 1), mockonbky oHa o0safgaer GOJbIIMM OMOMOTEHIMAIOM U
BXOJIUT B COCTaB HEKOTOPBIX JIEKAPCTBEHHBIX CPEACTB PA3IUYHOIO CIEKTpa AEHCTBHUSL.

'd \

C

2-(1-Piperazinyl)pyrimidine

Pucynoxk 1 — CtpykrypHast hopmyia 2-(1-munepa3suHu)IupuMUITHA

Tak, Hampumep, U3 NPUMEHSEMBIX B MEIUIMHE IPOU3BOJHBIX NUPUMUIUHWINNIIEpA3UHA
XOpOILIO M3BECTEH ByCNHMpPOH — aHKCHOIUTUYECKOE JIEKAPCTBEHHOE CPENICTBO, HUCIIOJIB3YEMOE IS
JIeUeHHs! TIPU TPEBOXKHBIX COCTOSHUSAX Pa3HOrO MPOUCXOXKICHUS, 0COOEHHO HeBpo3ax [6]. MHoro
ner B OopnOe ¢ Oonesnpio IlapkuHCOHA NPUMEHSIOT aroHUCT A0(AMUHOBBIX PELENTOPOB —
npenapat [Mupubenun [7]. Cpenn HOBBIX IpenapaToB Ha 0a3e MUPUMMIMHWINHUIIEPA3UHA MOXKHO
BbIIEUTh mosBuBIIMicA B 2020 rony ABanpuTUHUO — HOBBIA CENEKTHUBHBIA TUPO3MHKHUHA3HBIN
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UHTUOUTOpP, WUCIONB3YIOIIMICS Ui JICYCHHS  METACTAaTUYEeCKUX TracTPOMHTECTUHAIBHBIX
CTPOMAJIbHBIX OIyxoseit [§].

s cunTe3a o-aMuHO(DOC(HOHATOB YIOOHBIM CIIOCOOOM SIBIISIETCS TPEXKOMIIOHEHTHASI «ONE-poty
peakuusi Kabaunmka-®Ounnca (Pucynoxk 2) [9]. B ycnoBusix peakimii KabGaunuka-®unjica
(kursiueHre B OCH30J1€ ¢ MCIIONIb30BaHueM Hacaaku J{nna-Crapka s 0TBoIa 00pa3yromeicst BOIbI
13 PEaKIMOHHOW CMECH) IMOJy4YeHbl coelnHeHus 2-7. Bpems peakmuu cocraBmio 32-52 gaca. 1o
OKOHYAaHWHU peakiuu OEH30J1 YIapHBAIOT, ILEICBOH MPOAYKT OTIENISIOT OT HE BCTYNHBIIMX B
MOJIHOM Mepe B PEaKIIMIO0 UCXOIHBIX COCMHEHHUI METOIOM KOJIOHO4HOU xpoMaTorpaduu Ha Al,O3
AIIIOUPOBaHUEM cMechio xyopodopm:irexcan (1:1), Bwigenss Bropyro ¢pakuuio. IlomydeHnHsie
aMHHO(OC(HOHATHI MTPEACTABISAIOT COO0I Macia CBETIO-KENTOrO I[BETA.

—N /—\ ST T~ 0] _N O

! Sl OCH 0 OCH
s p— 80°C N CH- P/ 3
/>*N N-‘J\‘I H—r 3 o
\ N / Lt OCH3 benzene \ \ / OCHs
1 H0
N
R R,

2-4 R1: O,m,p—OCH3, RZZ H
5'7 RI’R2: OCH3

Pucynok 2 — Mexanusm cunTesa o-amMmuHOpochonaToB o peakiun Kadaunuka-Oumnuca

CoctaB W CTpOEHHE CHHTE3MPOBAHHBIX IPOM3BOJAHBIX 1-8 TOATBEPKICHBI pe3ylbTaTaMu
JJIEMEHTHOIO aHalIW3a W CHEKTpajdbHbIMM JAaHHbIMH. Tak, B MK cnekrpe mnpencraBieHHbIX
coeUHEHU Halnromaercs uc4YesHoBeHHE Imosiockl morioueHuss N-H-rpynmsr  ucxoaHoro
BTOPHYHOTo amuHa rpu 3500-3300 cm™, uto yKasbiBaeT Ha 06PA30BAHHE HOBBIX POM3BOIHEIX C €€
yuyactueM. Hanbonee xapakrepucTuuHble nojocsl nornomenus cesaseit P=O u P-C nabmiogarores
mpu 1166-1168 cm™ u 757-765 cM™, cooTBercTBeHHO. IIONOCHI MOMNMOMICHHS (DEHHITBHBIX
3aMecTUTeNe HaOI0MaroTCsl B BBICOKOYACTOTHON oOmactu — 3060-2951 CM_l, a Takxe NIpHu
781-656 cM™, moCiEIHEE COOTBETCTBYET BHEILUIOCKOCTHBIM 1e(pOPMAIIMOHHBIM KOICOAHHSM
OEH30JIbHOTO KOJIbIIA.

Bonee napopMaTUBHEIM METOJOM JO0KA3aTEIbCTBA 00pa30BaHUS IIEJIEBBIX O-aMHUHO(POCPOHATOB
SIBJIIETCS. METOJI CIIEKTPOCKOIUU SJI€PHO-MarHuTHOro pe3oHanca (IMP H, 13C), KOTOpBIA U ObLT
IIPUMEHEH Ul CHHTE3UPOBAHHBIX coeauHeHu. B cniekrpax [IMP cuHTE3MpOBaHHBIX COCIMHEHUM
IIPOTOHBl METWJIEHOBBIX TPYNIN IHUIEPA3HMHOBOIO IMKJIAa JAlOT ABa MYJIbTHUIUIETHBIX CUTHAjla B
obnactu cuwiibHOro nois npu 1.50-2.77 m.a. u 2.49-3.14 M.A., YTO CBUJIETENLCTBYET O MAarHUTHON
HEIKBHUBAJIEHTHOCTU METHJIEHOBBIX MPOTOHOB IMKJIa U UX B3aUMOJECHCTBUH JIPYT C APYTOM, IPUYEM
NEPBBI MYJIBTUILIET COOTHECEH C CUTHAJAMH IPOTOHOB B aKCHAJIBHON OpUEHTAIMM, BTOPOH — B
skBaropuanbHoil. [Ipororsr CH(P)-rpynmsl pe3onupytoT B quana3zone 3.82-3,90 m.a. YinupeHHbIe
CHUHIJIETHI MHTEHCUBHOCTBHIO B 6 aTroMOB Bojopoja mnpu 3.58-3.62 m.A. mpuHAIJIEKAT MPOTOHAM
IByX Metokcurpynn QochopunsHoro ¢parmenra, a npu  3.82-3.73 M.A. — MOpOTOHAM
METOTKCUTPYII METOKCU()EHUIBHOTO ¥ JUMETOKCH(PEHUIBHOTO (pparMeHToB aMUHO(OCHOHATOB.
[IpoTOoHBI MUPUMUAMHOBOIO IUKJIA JAIOT cIa0OMOJbHBIE CUTHalbl B oOnactu 6.46—6.92 m.n. u
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8.29-8.45 m.n. Taxxke Hanbosee c1aboOONbHBIE CUTHANBI B o0nactu 6.95-7.58 M.4. mpuHajiexar
apOMAaTUYECKUM TPOTOHA (IM)METOKCU(PEHUITBHBIX 3aMECTHTEICH.

VYrnepoaHblii cOCTaB TaKKe NOJHOCTHIO COOTBETCTBYET MPEANOIaraéMoOMy COCTaBY IOJyYEHHBIX
amuHO(oc(hoHaTOB. TaKk CHIIBHOMONBHBIE CUTHAIBI IBOMHON MHTEHCHBHOCTH IipH 48.5 —55.0 m.j.
MPUHAICKAT YIIEPOaHbIM aTomaMm nunepasunoBoro (C-2, C-6 u C-3, C-5) nmukna. B sroit xe
obnactu ipu 52.1 —56.2 M.11. HaOMIOAAIOTCS CUTHAJIBI AaTOMOB yTIiIepoja AMMETOKCU(OCHOPHITHBHOTO
¢parmenTta. CnabononbHas 00JIaCTh «HACEJIEHA) apOMAaTUYECKUMHU aTOMaMHU YIiepoja: B JajbHel
YacTH CIIEKTpa HAOIIOMAIOTCS CUTHAIBI TIpu 124.5—159.5 M.7., mpuHAUIeKaIIe apOMaTUYECKIM
aToMaMm yriaepona (IM)METOKCH(EHUIBHOTO 3aMECTUTEINsA, a TAaKKe CUTHAIBl MHUPUMHINHOBOTO
koibma mpu 115.3 —161.3 m.a., mpudem camblii CTa0OMOIBHBIA CUTHAT MPHHAJICKUT YTIEPOIY,
PacroIoKEHHOMY MEXIy ABYMs aromamu a3ora. MetuHoBblil yriepon CH(P) pesonupyer npu
66.6 —67.3 mM.1. CUrHasBl aTOMOB YIJIepoa (JI1)METOKCUIIBHBIX TPYII MOJYyYSHHBIX MPOU3BOAHBIX
HaOJrogaroTces B ooacta 55.1-55.6 m. .

OCHOBHOM MPUYMHOHN Pa3BUTUS XMMUU OPTaHUYECKUX COCIMHEHHH SIBIISETCS B MEPBYIO OUEpEh
IIOUCK HOBBIX COEJAMHEHUH C MOJIE3HBIMM CBOICTBaMH, B HX YHCIIE€ BEIIECTB, O0JIAarOUX
OMO0JIOrNYECKON aKTUBHOCTBIO, ITOCKOJIBKY BOIIPOC 3/10pOBbsI Bceraa 0co00 BaxkeH. B ¢Bs3u ¢ 3tum
3aBEpILIAIOIIMM 3TarloM IIPOBEAEHHOTO0 CUHTETHUYECKOTI'O UCCIIEOBAHUS SBISIETCS U3BICKAaHUE CPean
CHHTE3MPOBAaHHBIX COCIWHEHWH HOBBIX 3(()EKTUBHBIX O€30MACHBIX JIEKAPCTBEHHBIX CPEJICTB, a
TaK)Ke YCTaHOBJICHHE B3aMMOCBSI3U MEX/IY UX CTPOSHHEM U OMOJIOTHYECKONW aKTUBHOCTBIO.

[TockonbKy CHHTE3WpOBaHHBIE aMUHO(OC(HOHATHI SBISIOTCS HEPACTBOPUMBIMA B  BOJE
MPOAYKTaMH, JJIsl IPOBEACHHS (HapMaKOIOTUIECKOT0 CKPUHUHTA MOIYYeHBI MX BOJIOPACTBOPHMBIC
dbopMBl  — KOMIUIEGKCHI €  [B-TMKIOAEKCTpUHOM. KOMIUIEKCHl BKIIIOYEHHST Ha  OCHOBE
LUKJIOIEKCTPUHOB IIUPOKO MPUMEHSIOTCA W IMO3BOJISIOT JIETKO NEPEBOAUTH JKUAKUE BEILIECTBA B
TBepble aMmopdHbie U KpucTauimueckue mopomiku [10, 11]. Takoi nmpueM MO3BOJISET YBEIHYUTH
CTaOUJILHOCTH BEUIECTB B BOJIE U Ha BO3/1yX€, KPOME TOrO, YCTpaHsETcs 3amax U BKYC MCXOJHOTO
BELIECTBA, MOBBIIIAETCS €r0 OMOIOCTYITHOCTb, CHU)KAETCS TOKCUYHOCTb.

Kommiekc CHHTE3MpOBAaHHOTO paHee aHajlora ¢ b-IMKIOAEKCTPHUHOM IPOSBUII BBIPAKEHHYIO
MHUEIOCTUMYJIMPYIONTYI0O aKTUBHOCTH [12], mo3ToMy BbIOOp aMHUHO- M allbJAECTHAHOM KOMIIOHEHTHI
IpU KOHCTPYUPOBAHUM MOJIEKYJbl aMuHOpochoHaTtoB 2—7 He ciaydaeH. Kommiekcsl b-
LUKJIOAEKCTPHHOM COeAMHEHUH 5—7 o nabopatopHbiM mudpom BUB 6butn Takxke HCIIBITaHbl HA
MHUEIOCTUMYJIUPYIOUIYI0O AaKTUBHOCTb, W IO pe3yJbTaTaM JBa M3 HUX MPOSBWIM HU3KYIO
aKTUBHOCTh. Tem He MeHee onHo coenunenne (BMB-212) mnposBmio yMmepeHHYIO
MUEIOCTUMYIUPYIOUIYI0O aKTUBHOCTh. EciiM roBOpUTH TOYHEE, TO COEAMHEHHE 00Jaaano ciaadboi
PUTPOIIOI3CTUMYJIUPYIOLIEN AKTUBHOCTBIO, YMEPEHHOU JIEHKOIOA3CTUMYJIMPYIOLIEH
aKTUBHOCTBbIO. HoO cienyer OTMETUTh SPKO BBIPAKEHHYIO TPOMOOLMTONO33CTUMYIUPYIOLIYIO
aKTUBHOCTb, TJ€ OOUIMHA TPOMOOIMTAPHBIM IOKa3aTeNb MPEBbIAT 3HAYEHUS WHTAKTHON H
KOHTPOJILHOM T'PYIII, a 3HAY€HUs] TPOMOOKPUTA, IIIMPOTA paclpe/ieieHus] TPOMOOIIMTOB U CpeIHUI
MokaszaTreiab TPOMOOIMTOB B KPOBM TakkKe ObUIM BBICOKMMH. Takoe ke BbIpaXKEHHOE
BOCCTAHOBJICHHE HAOII0aN0Ch B JUM(OIUTAPHBIX MoKa3aTesX. TakuM o0pazoM, COEJUHEHUE
MPOSBUJIO YMEPEHHYI0 TPOMOOLMTONOA33- U JIEHKOMOA3CTUMYIHUPYIONIYI0 aKTUBHOCTBIO C
PaBHOMEPHBIM BOCCTAHOBJIEHUEM IPaHYJIOLUUTAPHBIX U arpaHyJIOLUTAPHBIX ITOKa3aTemneil.

UroObl HMMETh  BO3MOXHOCTH  IPOBECTH  JOCTOBEPHYIO  KOPPEISLUI0  «CTPYKTypa
amuHo(dochoHaTa - MUETOCTUMYIUPYIOLIAs aKTUBHOCTH» HEOOXOIMMO MOJIYYUTh U HCCIEN0BaTh
KaK MOJKHO OOJbIlleé CTPYKTYpHBIX aHaioroB. Jliast Toro, 4roObl caenaTh BBIBOJ O BIHMSIHHUU
KOJINYECTBa METOKCUTPYII W MX pAaCHOJOXKEeHHUS B (IM)METOKCHU()EHUIBHOM 3aMECTHUTENe
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aMMHO(pOC(HOHATOB, M OBUIM CHHTE3HUPOBAHBI COCAMHEHUS 2-4, CKPUHUHI KOTOPBIX BO3MOXHO
MO3BOJIUT CAETAaTh COOTBETCTBYIOIINE BHIBOJIBL. Pab0Ta B JaHHOM HaNpaBJICHUH €IIE BEICTCS.

Kpome TOro, B 1a0OpaTOpHBIX YCIOBHSX OBUI MPOBEACH OMBIT IO H3YYCHUIO BIUSHHSI
B-IIMKIIOEKCTPUHOBBIX KOMIUJIEKCOB CHHTE3MPOBAHHBIX aMHHO(pochoHaToB 5,6 (Ja00paTOpHBIit
mupp X3P-34,35) Ha OoCHOBE NMUPUMHUIMHUIIIUIIEPA3MHA HA POCTPETYIHPYIOUIYI0 aKTUBHOCTH
cemsiH cou (Tabmuua 1, pucyHnok 3). BcxoxkecTh ceMsH OIpenessuld BO BIAXHBIX KaMepax, B 4-x
KpaTHOM MOBTOPHOCTH, B KaKJA0W MOBTOPHOCTH 10 10 ceMsiH.

Taomuua 1 — IToceBHBIE KayecTBa CEMSAH COU

BapuaHTh DHeprus NpopacTaHusl Jlaboparopuast 3apaxxeHne
ceMsiH,% BCXOXKECTh, % MHKPO(IOpOit
KOHTPOJIb 80 100 +
X3P-34 70 100 +
X3P-35 100 90

Kak BumHO 13 Tabmuuel 1 gaHHBIE SHEPTUU MPOPACTAHHS U JIAOOPATOPHOU BCXOXKECTH CEMSH
cou, oOpaboTanHbIX mpemapatoM X3P-35, mokaszamu Xopouie pe3ylbTaThl MO0 CPAaBHEHUIO C
KOHTpPOJIEM, KpOME TOT0, He HabIoqaeTcsl 3apaxkeHrne oopasia 6akTepuanbHOi MUKPO(GIOPOi, YTO
TOBOPUT O MOJIaBJIsitoNIEeM BiusiHuM nipenapara X3P-35. X3P-34, k coxxaneHuto, He CMOT MPEB30UTH
KOHTPOJIb 110 MOKA3aTeIsM.

KOHTPOJIb X3P-34 X3P-35

Pucynok 3 — Biusuue npenaparoB X3P—34 u X3P-35 na npopacranue,
POCT U pa3BUTHE MPOPOCTKOB CON

Bce momyueHHble MOJEKyJabl 00JaJalOT  3HAYUTEIBHBIM  (DapMIIOTEHLUAIOM, TO3TOMY
MPEJCTaBIsAETCS HEOOXOAUMBIM MPOBECTH MPOrHO3 MX BO3MOXKHOW OMOJIOTMYECKOH aKTHBHOCTH,
KOTOPBIH MOXHO OCYLIECTBUTBH C MOMOIIbI0 KOMIbIOTepHOI mporpammel PASS online (MHCTUTYT
o6uomenuuackoi xumun umenn B.H. Opexosuua, Poccus). [Iporpamma PASS online (Prediction
of Activity Spectra for Substances) mo3BomnsieT mporaozuposats 6osiee 4300 BUIO0B OMOTOTHUECKOM
aKTUBHOCTH CO CpeAHEeW TOUYHOCThIO OKoNo 95% Ha ocHOBe aHanu3a oOywarouiel BBIOOPKH,
conepxamiet mHbopmarmioo o 6osee yeM 250000 nmekapCTBEHHBIX CYOCTAHIMM M OMOJOTUYECKH
akTuBHBIX coenuHeHui [13]. CormacHo mnporHozam PASS coenunenust ¢ Oonblnei mgonei
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BEPOSTHOCTH OyayT 00siafaTh TPOMOOINTHUECKON aKTHBHOCTBIO, MOTYT MPUMEHATHCS B Ka4eCTBE
AHTHUKOATYJSHTOB U PETYJISATOPOB KalbIMsl, a TakXKe INpH JICYCHUU aTepocKiepos3a, OoJe3HU
[TapkuHCOHA, TP JICYEHUN UHCYIIBTA.

YroObl ObITH 3¢ (EeKTUBHBIM B KadecTBE JEKApCTBAa, CUIBHOACUCTBYIONIAs MOJIEKYJIa JOJDKHA
JOCTUYb CBOEH 1IEJIM B OpraHU3Me B JJOCTATOYHOM KOHILIEHTPALIUU U OCTaBaThCs TaM B OMOAKTHUBHOMN
dbopMe AOCTATOYHO JOJTO0, YTOOBI MPOM3OIUIN OKUJaeMmble Ouonoruueckue coobiTus. Ha Gomee
paHHUX 3Tamax Ipolecca MOUCKa JIEKApCTBEHHOTO CPEJCTBA, HA dTame, KOrja paccMaTpUBaeMBbIX
COEIMHEHUII MHOro, a JoCTyn K (U3MYEeCKUM oO0pas3laM OrpaHudeH, pa3padoTka JIeKapcTB
BKJIIOUAeT B ce0s OIEeHKy abcopOumu, pacmpenencHus, merabonm3ma u BeiaeneHus (ADME-
absorption, distribution, metabolism and excretion). B 3TOM KOHTEKCTE KOMITBIOTEPHBIC MOJCIH
MPEJCTABISAIOT COOOW TOCTOWHYIO allbTepHATHBY dKcriepuMeHTaM. CyIecTBYeT HOBBIM JOCTYIHBIN
BeO-uHCTpyMeHT SwissADME, pa3paGoraHHblii TIpynmoil MOJEKYISPHOTO MOJACIHPOBAHUS
[IBeiinapckoro uHcTuTyTa O6MonHpopmaruku [14, 15]. SwissADME mnpenocrasnsier OecrnaTHbIN
JOCTYN K Keicy OBICTPBIX, HO HAJIEKHBIX MPOTHOCTHYECKUX Mojee I (PU3HKO-XUMUYECKUX
CBOMCTB, (hapMaKOKWHETHKHU, CXOACTBA C JIEKAPCTBAMHU M MPUTOJHOCTHU JIJISI MEIULIMHCKON XUMUHU.
CornacHo aHanu3y, NpoBeAeHHOMY sl amuHO(dochoHatoB 2—7, OHM O00NaNAIOT MOJIE3HON
TEparneBTUYECKON aKTUBHOCTBIO, CPOJCTBOM K JeKkapcTBeHHbIM cpeactBam (Druglikeness),
MOCKOJIBKY HE HapylIalT NpaBWio JIMOMHCKOrO W HE HWAYT Bpaspe3 C JIPYTHMMH METOJaMHu
omnpexaenenust cponcrsa. [lo mkane OmomocrynHoctu coenuHenusi (The Abbot Bioavailability
Score), onpeaensoOIIeMy YeThIpe Kilacca COeIuHEHUM ¢ BeposiTHOCTIMU U3 11%, 17%, 56% unu
85%, coenuHeHus 2-7 oTHOcATCa K Kinaccy 56%. DapMakOKMHETHYECKUH aHaau3 I0Ka3all
BBICOKYIO cTeneHb BcacbiBanus coequHeHuit 2—7 B JKKT. CormacHo mporHo3am mOporpamMmbl
ADMETLab [16] amunodochonaTel 2—7 001a1af0T HU3KOW OCTPOH OpaIbHOM TOKCHYHOCTBIO (1S
KpBIC).

Takum o0Opa3oM, ObUIM CHHTE3MPOBAHBI HOBBIE aMHMHO(POCHOHATHI — MPOU3BOJHBIE
MUPUMHUIMHIIIITUTIEpAa3iHa, KOTOpble OBUIM BBIICJICHBI M OXapakTepu3oBaHBL [lo pesympraram
ouonornueckoro ckpuHuHra coeaudeHue (BMB-212) mnposBmIO MHETOCTUMYITHPYIONIYIO
aKTUBHOCTH, B TOM YHCIIE SIPKO BBIPAKEHHYIO TPOMOOIIMTOIIOA3CTUMYIUPYIOIIYIO aKTHBHOCTD, a
coequaeHue o mmdpom X3P-35 — pocTperynupyroniyro akTUBHOCTE. VcciieoBaHue 0CTaTbHBIX
BO3MOJKHO TI03BOJIUT IPOBECTH KOPPESALMIO «CTPYKTypa - aKTUBHOCTHY». COIJIaCHO NMPOTrHO3aM
PASS, SwissADME u ADMETLab Bce mnomyueHHble amMMHO(pOC(HOHATH 00J1aAat0T OOJBIINM
OMOMOTEHIIUAJIOM ¥ HEOOXOIUM HX JaNbHEHIINNA CKPUHUHT, B TIEPBYIO OuYepelb Ha BBHISIBICHHbBIE
KOMITBIOTEPHBIMU ITPOrpaMMaMu BUbI aKTUBHOCTH.

JKCNepUMEHTAIbHAS YaCTh

Obwas memoouxa noayueHus amurogocgonamos 2-7. B TIIOCKOAOHHYIO TPEXTOPIYIO
KOHMYECKYI0 KOJOy, cHaOkeHHyro Hacaakod Jluaa-Ctapka ¢ 0OpaTHBIM XOJIOAMJIHBHUKOM,
nomeniaroT 0,0122 mMons mupumuauHIAnepasuHa B 150 mi abe. 6eH3oma. 3areM mociie0BaTeIbHO
nobasmstor  0,0122  mone  (au)meTtokcubOensanmpaeruna u o 0,0122  mone  gumeruindocdura.
Peakumonnyo cmech epeMenuBaroT B TeueHre 20 MUH MPpU KOMHATHOU Temmeparype. lanee mpu
MOCTOSIHHOM TE€PEMEIIMBAaHNN HArpeBalOT CMECh MPHU TEeMIIepaType KHUIEeHHs OeH30Jia B TEUCHHE
36-52 w4acoB. Ilocne OTroHKHM pacTBOPUTENS, NPOAYKT BBIACISIOT METOJIOM KOJOHOYHOMN
xpomarorpadpuu Ha Al,O3 smonpoBanuem cmechbio xsopodopm:rekcan (1:1), cobupas BTOpyIO
(bpakuio ¥ moayvJaroT aMHHO(OCHOHATHI 2-7 B BHJIE )KEITOr0 Macia ¢ BerxogaoM 55-80%.

Obwas memoouka noayuenus KOMIJIEKCO8 GKIIOHeHUs eujecms 2-7 ¢ [-Yyurkio0eKcmpuHoM.
CwmemmBarotr pactBopbl 0,01 monbs coemmHeHust 2-7 B 30 mu stmnoBoro crnmpra U 0,01 moub
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B-tukmoaexcTpuHa B 90 My qUCTHIUIMPOBAaHHON Boabl. CMech MOMEMIAIOT B CYIIWJIBHBIN IIKad,
BBITIAPUBAIOT 3TaHOJ W Boay npu 50-55 °C. [lomy4aroT KOMIUIEKCHI BKJIIIOUEHHUS B BUIE OEIOTO
nopomika ¢ Ty, Beime 250 °C.

Paboma eévinonnena 6 pamxax npoepammHo-yene6020 GUHAHCUPOBAHUS
MHBO PK BR10965255
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IOBUWJIEMHBIE JATHI

Hu Jleonuo IHaenoeuu

JOKTOP TEXHUUYECKUX HayK, mpodeccop,
akagemuk HAH PK, nmaypear
['ocynapctBennsix npemuit CCCP,
3aciy>KeHHbIN Aesatens Hayku KazsCCP

1923-2005 rr.

Hu Jleonuo Ilasnosuu poouncs 6 1923 2. 6o Braousocmoke. B 1946 200y ¢ omauuuem 3axonuun
Mmemannypeuveckuil  gaxyromem Kaszaxckoeo eopno-memannypeuveckoeo umcmumyma (HviHe
Ka3HTY). [locne okonuanus uncmumyma HenpepuléHo pabomain 6 cucmeme Axademuu nayk PK.
Cneyuanucm 6 obnacmu meopuu U NPAKMUKU MeMALLypeuu Jieekux memannos. Joneue 200bl
paboman 3asedyowum Jaabopamopueri u 3amecmumenem OUpeKmopa no HAy4Hou pabome
Hnemumyma memannypauu u obozaweHus.

Hu JIII. — 00un u3 OCHOBONONIONCHUKO8 HOB020 HANPABIEHUS 68 MEXHOI02UU NPOU3800CmM8d
2NUHO3eMA — NepepabomKu  BbICOKOKPEMHUCMO20 — ATIOMUHUEB020  CbIPbs  2UOPOUeTOYHbIM
memooom. Hu JLII. cmosan y ucmoxog anomunuesol npomwviuiiennocmu Kasaxcmana. 3a
paspabomky u npoMvluLieHHoe HedpeHUue cnocoba NoyueHus: HU3KOKAYeCmeeHHblX DOKCUmMos8 Ha
Ilasnooapckom anomunuesom 3agooe owin yoocmoer I ocyoapcmeennou npemuu CCCP.

Hu Jleonuo Ilasnosuu eénec 3nauumenvuuiii 6xnao 6 pazeumue nayku 6 CCCP u ¢ Pecnybnuxe
Kazaxcman.

Dynoamenmanvhvle U NpuKkiaoHsvie ucciedosanus JI.II. Hu xopowio uzeecmmuvi y Hac u 3a
pyoesxcom. bornvwyro pabomy JLII. Hu een no nodzomoske 6b1COKOKEANUPUYUPOBAHHBIX HAYUHBIX
Kkaopos. 1100 e2o HayuHbiM PYKOBOOCMEOM ObLIU NOO20MOGAEHbl U 3aujuujervl 40 KaHOuoamcKux u
5 dokmopckux ouccepmayuil.

Hu JL.I1. — asmop 6onee 700 onybnuxkosanuwvix pabom, 6 mom uucie 15 monoepaguii, ceviwe 110
u3obpemenuti U NAmMeHmos.

3a 3acnyeu 6 pazsumuu mMemaniypeuu u n0O20MosKe HaAyuyHvlX Kaopos oH Hazpadicoen OpoeHom
Tpyoosozo Kpacrnozo 3namenu, OpoeHom «3Hak nouemay, Meoaniamu.
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buceno6aii /1.

Butynépa E.C.

Martpacynosa J[.K.

Myn A.C.

Myn I'.A.

Haropssiit B.B.

Cynelimenos 1.0

Ten A.1O.

CBEJEHHA Ob ABTOPAX

cTyaeHT Kazaxckoro HalMOHaJIBHOTO YHMBEPCUTETA MM.
Anp-@apadu; TUIIIOMHUK-IPakTUKaHT AO «MHCTHTYT

XUMHUYECKHUX HayK UM. A.b. bexrypoBay.
Orcid 1D 0000-0001-5542-4183.

nokrtopant PhD, crapmmii npemogaBarens kadeapbl
TEJIEKOMMYHUKALIMOHHBIX ceTell u cucrteM HWHCTUTyTa
KOCMMYECKOM  HMH)KEHEPUUM U  TEICKOMMYHUKAIUN
AJMaTHUHCKOTO YHUBEPCHUTETA DPHEPIETUKH M CBSI3U HM.

I'ymap6exka [aykeesa. Orcid ID 0000-0002-6075-4870.

MarucTp TEXHHYECKHUX HayK, CTapUIMi CHEelHUaIucT B
AO «Kcell». Orchid ID 0000-0002-0646-6333.

YJIEH-KOPPECIIOHAEHT  MexayHapoaHOou aKaJeMUU
unpopmatuzauun (MAMH). Orcid 1D 0000-0002-2176-
9906.

JOKTOpP XMMHYECKHMX HayK, akageMuKk HanwmonanbHON
uHxeHepHoi akanemun PK, mpodeccop kadenpsr xumun
U TEXHOJOTMH OPraHMYECKHX BEUIECTB, MPHUPOIHBIX
COCAMHEHUN W TOJIMMEPOB (aKyabTeTa XUMHUH U
XUMHUYECKOM TexHoJornu Ka3axCKoro HalnuOHaIbHOTO
yHuBepcutera uM. anb-®apadbu. Orcid 1D 0000-0001-
5522-1255.

KaHIuAaT TEXHUYECKUX HayK, JOLEHT Kaderpsl
MH(OPMALIMOHHBIX TEXHOJIOTHI ¢dakynbrera
NEKTPOHUKM U UHPOPMAIMOHHBIX  TEXHOJOTUM
Cymckoro rocynapcTBeHHOro yHuBepcurera, Cywsl,
VYxpauna. Orcid ID 0000-0001-5223-72109.

JOKTOp  XMMHMYECKMX  HayK, KaHaugar  (U3HKO-
MAaTeMaTUYECKUX HayK, npodeccop, aKaJIeMHK
HarnmonanwsHoii umxenepHoii akagemun PK, mpodeccop
WHctuTyra  mMemmiHbIX  TexHojoruit  KpbeIMckoro
tdenepanpHOrOo yHHBepcuteta uMm. B.M. Bepnanckoro,

Cumdepononsb, Pecnybnuka  Kpoeiv,  Poccuiickas
®enepanus. Orcid 1D 0000-0002-7274-029X.

KaHIUJaT XHWMHUYECKHMX HayK, BEAYIIMH Hay4YHbBIN
COTPYIHHUK JIaDOpaTOpUM XHMHHM CHHTETUYECKUX U
MPUPOJHBIX JIEKapCTBEHHBIX BemecTB AQO «MHcTUTyT
xuMmuyeckux Hayk uM. A.b. Bekryposa». Orcid 1D 0000-
0002-9607-050X.
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TypceinoBa b.F.

IO B.K.

nmwkeHep AO  «HCTUTYT  XMMHYECKHUX  HAyK
uMm. A.B. Bektyposay. Orcid ID 0000-0003-0229-0286.

TOKTOP XUMUYECKUX HayK, npodeccop,
1.0. 3aBEYIOIIEro JIAbopaTopueil XMMUU CUHTETUYECKUX
U MPUPOAHBIX JieKapcTBEHHBIX BewecTB AO «MHcTuTyT
xuMuuecknx Hayk uM.A.b. Bekryposay. Orcid ID 0000-
0001-6508-707X.
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MMPABUJIA O®OPMJIEHUS CTATEM

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

2.B OpUrMHAJIBHBIX CTaThsIX MOTYT PAacCMAaTPHUBATHCSA PE3YNbTAThl KaK TEOPETUUYECKHUX, TAK U
npukinagaeix HAP.

3. ABTOpbI, Kelarolue OnyOIMKOBaTh OO030pPHYI CTaTbhlO, JIOJDKHBI IPEABAPUTEIBHO
COIJIacOBaTh €€ TEMaTHKy, NPEJICTaBUB aHHOTaLMI0 Ha 1-2 cTp. B 0030pax ciemyer ocBemarh
TEMBI, IIPEJCTABIIAIOIINE JOCTATOYHO OOLIMI MHTEpeC 10 BHIOPAHHOM TEMaTUKE UM OTpaKaroline
KAaKOW-1100 BayKHBIM acIeKT IPUMEHEHHUS B IPOMBIIIJIEHHOCTH, CEIbCKOM XO03S1CTBE, METULIMHE U
T.1. Jlomyckaercs 000011eHne pe3yIbTaTOB MHOTOJIETHUX UCCIIEIOBAaHUN HAYYHBIX KOJUIEKTUBOB.

4.00bem cTathbu He A0JDKeH npeBbimath 10 crpanun popmarta A4. CtaThs OJDKHA HAYMHATHCS
c BBeZIeHUs. B HeM J10JKHBI OBITH JaHbI: CO/lepKaTeIbHasi HOCTAHOBKA pacCMaTPUBAEMOI0 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 coJepxkaTb (OPMYJIMPOBKY 3aJaud W Mpe/UlaraeMblii METOJ €€ peLIeHu,
3aKJIIOYMTENIbHAs YacThb — KpPaTKOe OOCYXKJIEHHE MOJYYEHHBIX pe3yJbTaTOB M, €CIM BO3MOXKHO,
IpUMeEp, WITIOCTPUPYIOMUI UX 3()(HEKTUBHOCTD U CIOCOOBI TPUMEHEHHUSL.

5.Bce crarbu mpoxXoAsST MMEHHOE PELEH3UpPOBaHME 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 HAYYHOIO coJep)kKaHus paboT. 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. Mexcrpounsiii untepBan 1,15. Tloms: 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 pe3yJbTaT UCCIEJOBAHUS, HO B TO K€ BpeMs ObITh KOPOTKUM U SCHBIM M HE COJIEpXKaTh
COKpALLECHU.

—  (aMunuu ¥ MHUIHAATBI aBTOPOB (BBIPABHUBAHUE TEKCTA IO MEHTPY, MPHU(T — TMOTYKUPHBIH,
kerab 12 pt),

— Ha3BaHHE OpPraHM3AllMH U €€ MECTOHAXO0XKJIEHHE,

— e—mail aBTopoB (BhIpaBHUBAHUE TEKCTA MO IICHTPY, KypCUB, Keriib 12 pt),
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— pes3toMe (KpaTKoe H3JI0XKEHUE COJIEpXKaHMs CTaThH, Jarollee MPEICTaBIEHUE O TeMe U
CTPYKTYpE TEKCTa, a TaKK€ OCHOBHBIX pe3ynbTaTax, /—10 mpenioxkeHui, (BbIpaBHUBAHUE TEKCTa
110 LIEHTPY, KypcHB, Keriib 11 pt),

—  KJIIOYEBBIC CJIOBA, 00ECIICYMBAIOIINE MOJHOE PACKPhITHE colepikanus ctatbu (7—10 cjioB)
BBIPaBHHBaHKE TEKCTA 110 IIUPUHE, KYpCUB, Kerib 11 pt),

—  TEKCT CTaThH (BhIpAaBHHBAHUE TEKCTA 110 IIMPHHE, KYPCHB, Kerib 12 pt),

—  CIIMCOK JIUTEPaTypHl,

—  ®.J.O. aBTopoB, Ha3BaHHWE CTaTbM, pE3IOME, KIIIOUEBBIE CJIOBA Ha Tpex s3bIKax (Ha
Ka3aXCKOM, aHIJIMHCKOM 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,
rpaduKy, CXEMBI, a TaK)KE MPUBOAATCS CBEIACHUS 00 aBTOpax ((hamuiiusi, UMs, OTYECTBO, YUCHas
CTEIeHb, YUEHOE 3BaHUE, CIYXKeOHBIH aapec, MECTO paboThl, AOJKHOCTh, KOHTAKTHbIE TeJIE(OHBI,
e-mail u Orcid ID).

Ccpliku Ha JUTEpaTypHblE MCTOYHUKU B TEKCTE NMPHUBOJATCS IOCIE LUTAThl B KBaJIPaTHBIX
cKkoOKkax. bubmuorpadpuuecknii cnucoxk odopMmisIeTcs B COOTBETCTBHHM € TpPeOOBaHHUSMHU
I'OCT 7.1-2003 «bubnuorpaduueckass 3amuck. bubmmorpaduyeckoe onmcanue: oOmme
TpeOOBaHUS U MPABHJIA COCTABICHHUS.
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Kommnbrorepnsiit Habop u MakeTupoBanue Jiu Y.I1.

Anpec penakuuu: 050010, r. Anmarsl, yn. Kypmanrassl, 40 (Jom dpyx0sr), oduc 34
Ten. 8(727)-272-67-74

IToamucano B euars 25.03.2023
[Teuats Tpadapernas. ®opmar 60x84 1/16. bymara opcernas Ne 1.

Tupax 500 k3.
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