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BBenenne. B Hactosimiee Bpems wnu¢ppoBuzanus OoJIBIIMHCTBA cdep IeATeNbHOCTH
yejaoBeka Mmopoauia mpobieMy oOpaboTku OobinuX MaHHBIX [2]. B kauecTBe pereHus gaHHOU
npobnemMbl ObITH TIPEIUIOKEHBI pachpeneseHHble Borunciautenbubie cucremsl (PBC), a takke
pactipeneneHnble cuctembl xpaHeHus gaHHbIX (PCXJI). PBC - 310 cucTembl, B KOTOPBIX
BBIUMCIIUTENIbHBIC 3a/laud pa30MBalOTCS HAa HECKOJBKO OoJiee MENKHX 33Jad U paclpenessioTcs
MEXIYy HECKOJIbKHUMH Y3JIlaMH (KOMIIbIOTEpaMH, CepBepaMH), KOTOpble paboTaroT mHapaieiabHo,
oOMeHMBasich HHpOpMalueit u pesynbratamu BeruucieHuit [3]. PCX] - 310 cucTeMbl, B KOTOPBIX
JaHHBIE Pa30MBAIOTCS HAa HECKOJBbKO O0Jee MENKHX KYCKOB M XpaHSTCS Ha HECKOJIbKHX Yy3jax,
pabotaronux mnapawienbho [1]. PCXJ] oOecrieuynBarOT BBICOKYIO OTKA30yCTOHYHMBOCTH W
MacIHITabUPyeMOCTh CHUCTEMBbI, a TaKke oOecrednBaroT 0osiee BBICOKYIO MPOM3BOAUTENILHOCTD IO
CPaBHEHHUIO C LEHTPAIM30BAHHBIMU cHUCTeMaMH XpaHeHust AaHHbIXx. PCX]l ucnonb3yroTcs s
XpaHeHus: OoybIIUX OOBEMOB JAaHHBIX, KOTOpPbIE HE MOTyT OBbITh 00pabOTaHbl Ha OJHOM
KOMIIBIOTEpE HJIM CepBepe, a TaKkKe JUIs 0OecrneueHUs] BBICOKOW JOCTYNMHOCTH M HAaJleKHOCTU
JAHHbBIX.

PacripenenenHble cUCTEMBl XpaHEHMsSI JAQHHBIX MMEIOT HECKOJIbKO IPEUMYIIECTB IIO
CPaBHEHHUIO C IEHTPAIN30BaHHBIMU CUCTEMAMU:

1. Bricokass o0Tka30yCcTOWYMBOCTh. PacmpeneneHHble CUCTEMBI XPaHEHHs JIaHHBIX
pacripeensoT IaHHbIE Ha HECKOJBKO Y3JIOB, UTO OOECIEeUMBAET BHICOKYIO OTKa30yCTOHYHBOCTH
cucrteMbl. Eciii ouH y3e1 BBIXOAUT W3 CTPOS, JAHHBIE MOTYT OBITh BOCCTAHOBIICHBI M3 JIPYTHUX
y3JIOB, UTO MO3BOJISIET H30€KaTh MOTEPH TaHHBIX.

2. MacmrabupyemMocts. PacnpeneneHHbie CHCTEMbl XpaHEHHS JaHHBIX MOTYT OBIThH
JIETKO MacuITaOupoBaHbl, 100aBIsisi HOBBIE Y3J7bl K CYIIECTBYIOIIEH cHCTeMe. DTO TO3BOJSET
YBEJIMUYUBATh NPOU3BOJUTEIBHOCTh CUCTEMBI B 3aBUCUMOCTH OT HEOOXOJUMOCTH, HApUMeEp, Ipu
yBEJIMYEHUHN 00beMa JaHHBIX.

3. Bbonee BbicOKas IpOM3BOAUTENBHOCTD. PaciipeienieHHbIe CUCTEMBI XpaHEHUS JaHHbBIX
MOTYT BBIMOJHATH OMEpPAllMU YTCHHs U 3alHCH JTAaHHBIX MapajyieIbHO Ha HECKOJbKUX Y3/1aX, YTO
obecrieyrBaeT 0oJiee BBICOKYIO MPOU3BOAUTEIHLHOCTh IO CPAaBHEHHIO C LEHTPATM30BAHHBIMHU
CHUCTEMaMHU.

4. bonee Hu3kast cTtouMocTb. PacmpeneneHHble CUCTEMBbl XpaHEHMsI JaHHBIX MOTYT
OBITh pean30BaHbl HA OTHOCUTENLHO JEIIEBBIX KOMIIBIOTEpAX M CEpBepax, 4TO CHUXKAET OOIIYIO
CTOMMOCTh cucTeMbl. Takke, paclnpeieleHHble CHCTEMbl XpaHEHHsS JaHHBIX I103BOJISIOT
WCIIO0JIb30BaTh OTKPBITHIE CTAHAAPTHI, YTO MOKET YMEHBIIUTD 3aTpaThl Ha JuueH3uposanue [10.

S. Jlyumas reorpaduueckas JOCTYNHOCTb. PacnpeneneHHble CHUCTEMBl XpaHEHMs
JaHHBIX MOTYT OBITh pa3BEepHYTHl Ha HECKOJBKUX y3llaX, 4YTO O0OeCledyrBaeT JIYYIIyIO
reorpaMyYeCcKyro TOCTYMHOCTh K JaHHBIM. DTO MOXET OBITh OCOOCHHO IMOJE3HO IS TII00aTbHBIX
KOMIIAaHUN WM N7 TPHIOKEHUH, KOTOphle TPeOYIOT OBICTPOrO IOCTYHA K JaHHBIM U3 Pa3HbIX
PETHOHOB.

Opnnako, npu Bcex aocronHcTBax PBC u PCX]I oHu uMeroT ys3BUMOE MECTO, CBSI3AHHOE C
0€30MacCHOCThIO JaHHBIX. TaKMM MECTO SIBJISIFOTCSI BBIYUCIUTENbHBIE Y3JIbl (XpaHWIUIIA JAHHBIX).
Tak kak B ciy4ae NpeIBapUTENBLHOTO CroBopa, JHOO CKOMIPOMETHPOBAHHOTO TEpCOHAma
MIOCTABIIMKA TaKUX YCIYT, 3JIOYMBIIIJIEHHUK MOXET MOJYyYUT MPSAMOM JOCTYIN K HE3aIIUIIEHHBIM
JaHHBIM BO BpeMs HX o00pabotku. llpenmonmaraeMbiM pelieHHEM SIBISETCS TaK Ha3bIBaeMOe
romomopgHoe mudpposanue (I').

[l - »to wMmeron kpunrorpadguu, KOTOPBIA TO3BOJSET BHINOMHATH OMNEpallid Ha
3ammpoOBaHHBIX JaHHBIX, He pacmudpoBbiBas ux [8]. DTo o03HayaeT, 4TO JaHHBIC MOTYT
ocTaBaTbcs 3alIM(POBAaHHBIMHU B Ipoliecce UX 00pabOTKH, yTO oOecrnedrnBaeT OONBIIYI0 CTENEHb
0e30macHOCTH MpU 00pabOTKE JAHHBIX B PACHpPEEICHHBIX BBIYMCIUTEIBHBIX cHCcTeMax. BmecTo
nepenayn  OTKPBITBIX JAaHHBIX MEXIy Yy3JamMu, roMoMopdHoe mudpoBaHUE MO3BOJSIET
3amm@poBaTh JaHHBIC HA OJHOM Y3Jie U Tepeaarh 3amudpoBaHHbIE JaHHBIC HA JPYTOH y3ell, TJIe
OHHU MOTYT OBITH 00paboTaHbl, He paciudpoBsiBas ux. Hanbomnee 3 (peKTHBHBIM B TaHHOM Cllydae
SIBJSIETCS TIOJIHOCThEO roMoMopdHoe mudposanue (ITI'II) [17], Tak kak OHO MOJIEPKHUBALCT, KaK
romMmoMop(HOe cloxeHue, Tak U romomop¢pHoe ymHoxenue. IIT'TIl mo3Bossier peanuzoBaTh U
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Apyrue omepanuy, Kak 3TO ObUT clellaHo, Hampumep, B paborax [11]. Opnoli u3 Hambosee
BocTpeboBaHHBIX onepanusx B PCX /] sBiseTcs oneparius moucka.

B nannoii pabote craBuTCs 3a1a4a pa3pabOTKU anropuTMa KOH(QUACHIUATFHOTO TOUCKa B
pacnpeneneHHbIX cuctemax Ha ocHoBe cxem III'I. JIns pemieHust naHHOW 3ajadu IPOBEACHO
ucciaenoBanue MeronoB cpaBHeHus B cxemax [II'III u Ha OCHOBE HPOBEIECHHOIO AaHAIU3A
IpejiaraeTcs allrOpUTM IOUCKA JaHHBIX B 3alIM()POBAHHOM BUJE.

Metoa koHuAeHIMAIBHOI 00pa00TKH JAHHBIX.

1. MoanocThI0 TOMOMOp(HOoe mmppoBanue. Vaes romomopdHoro mudpoBanus OblIa
BIIEpBBIE NpeuiokeHa Ponom PusectoMm, Anu Illamupom u Jleonapnom Ajiemanom, co3aaTensiMu
amroputMa RSA [20], B 1978 romy. B ux wuccimemoBaHussx OBUIO YCTAHOBJCHO, YTO IIPH
mudpoBaHuU ¢ HCIONB30BaHUEM RSA omepanus yMHOXKEHUSI B OTKPBITOM TEKCTE COOTBETCTBYET
orepaly BO3BE/ICHUS B CTENEHb B 3alIU(POBAHHOM TeKcTe. BbUlo mpeanonoxkeHo, 4To co3aaHue
alropuT™Ma MHUQPOBAaHUS, MO3BOJSIOMIETO BBIIOJIHATE apU(PMETHYECKUE OIepaliu  HaJ
3amu(pPOBAHHBIMU JTaHHBIMH, MO3BOJIUT MOBBICUTH 3()PeKTUBHOCTH 00paboTKU AaHHBIX. OgHAKO
MEPBbI KOHCTPYKTHUBHBINA IpUMEp roMOMOp(HOro mudpoBaHus ObUI MpeiokeH Toabko B 2009
roay Kpeiirom [xertpu [17]. Dta yactuuno romomopdHas cxema mudpoBaHus A0MycKaia TOIbKO
OJIHy omepauuio: cioxenue. 3areM, B 2010 rogy, M. Ban Jlelik u ap. NpeuioKWIn €le OAHY
4acTUYHO TOMOMOP(DHYIO cxemy MH(PpPOBaHUS, KOTOpas JomycKala KaK aJJuTHUBHBIC, TaK W
MYJIbTUILTUKATHBHBIE TOMOMOpGHBIC oneparun [16].

B 2011 roxay Kpeiir [Ixxentpu u np. pazpaboTaiiv IEpBYIO MOJIHOCTbIO TOMOMOP(HYIO CXEMY
mu(poBaHUs, OCHOBAaHHYIO Ha HJee alropuTMa MHU(GPOBAHHS C OTKPBITBIM KIIOYOM, B OCHOBE
KOTOPOTO JIKUT CJOXKHAs MaTeMaTHuyecKas 3ajada Moucka Onwkaiimero Bektopa [18]. Omnako
ATOT AITOPUTM OBLI HEe O4eHb (P (eKTUBEH M TpeOoBasl OOJBIINX BBIYHCIUTEIBHBIX pecypcoB. B
MocNeAyrolue rosl Obuth pa3paboTansl Oosiee 3)pPEeKTUBHBIE MOTHOCTHI0O TOMOMOP(HBIE CXEMBI
mmdpoanus, Takue kak Gentry-Halevi u Gentry-Smart, KoTopble YMEHBIIMIN BBIYUCIUTEIBHYIO
CIIO)KHOCTh M CTaiu Oosee mpakTHUHbIMH. [lonHOCTBIO romMoMopdHOe mudpoBaHHe MO3BOJISIET
BBITIOJIHATE JIFOObIe KOMOWHAIIMK aJJIUTUBHBIX M MYJIbTHILIMKATUBHBIX TOMOMOP(MHBIX Omepaiui,
YTO JeNaeT ero MOJEe3HBIM [UIsl BBIOJHEHHUS CIIOXKHBIX BBIYUCICHUN HaJA 3amu(poBaHHBIMU
nanHbIMA. OnHAKO, 3TO TpeOyeT OONBIIMX BBIYHCIUTEIBHBIX PECYpCOB W BPEMEHH, MOSTOMY Ha
MIPAKTUKE HCIOJIB3YIOTCS CXEMbl YACTHYHO TOMOMOPGHOTro mudpoBaHusi, KOTOPbIE MOIIEPKUBAIOT
TOJIBKO ONpeielIeHHbIE FOMOMOpP(HBIE ONEpalnu.

B Hactosmuit MoMeHT cymectByeT MHOxkecTBO cxeMm III'IIl. HamnGonee muTepecHoil mms
naHHOW pabothl sBisiercs: cxema CKKS, nazBannas mo umenam asropoB Cheon-Kim-Kim-Song,
KoTOpass oOecredynBaeT NpUOIMKEHHOEe MHM(pOBaHWE HAJA palMOHAIbHBIMU YHCIAMH C
(UKCUPOBaHHON TOYHOCTHIO).

2. Cxema CKKS. CKKS — 7310 cxema IIT'LI, npeanoxennas B 2016 roxy. Cxema
MO3BOJISIET BBIMOJHATh BBIYMCICHHUS C 3alIM(pPOBaHHBIMU JaHHBIMH 0€3 HEOOXOIUMOCTH HX
pacimpoBKH, YTO JENIAET €ro MOLIHBIM MHCTPYMEHTOM /sl OOpabOTKU JaHHBIX C COXpaHEHUEM
koHduaenmanbHocTH. CKKS pemaer wucnons3dyer npubnmxennyo apudpmeruky [10]. Dto
103BOJIseT BHIMONHATE BeiuuciaeHus [II'1 ¢ MeHbIel TOYHOCTBIO, YTO MPUBOJUT K COKPALICHUIO
BPEMEHU BBIYMCIICHHIA.

CKKS Takxe ocHoBaHa Ha 3amauye oOydyeHue c¢ omubkamu B komiblle (OOK). Cxema
paboTtaer myteM mu(pPOBaHUS TaHHBIX B MMOJMHOMBI C KOMIIEKCHBIMUA KO3 (UIIMEHTAMH, KOTOPHIE
3areM 00palbaThIBAlOTCSA C HCHOJb30BaHMeM MeronoB Ha ocHoBe OOK [21]. Tpubmmkennas
apudmeTrKa UCTOIb3yeTcs JUIsl YIpaBlIeHUs OIMOKaMHU, BO3ZHUKAIOIIMMU BO BPEMsI BBIYMCIICHHH.

To ectb cxema MOXET OBITH MCHONB30BaHA ISl apuPMETHUECKUX OMNepaluii HaJll MoJeM ch2,
[IpocTpaHCTBO OTKPBHITOTO TEKCTA U MPOCTPAHCTBO 3aIIM(POBAHHOIO TEKCTa 3aHUMAIOT OJIHY U TY
)Ke 00J1acTh

Zo[X]/ (XN +1) (1)

rae N — cremneHs IBOMKH.
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N
[TakeTHOE KOTMpOBAaHHE 3TOM cxembl C 2 <—>ZQ[X]/(XN +1) 0TOOpaKaeT MacCHB

KOMIIJIEKCHBIX YMCE] B MHOTrO4YIEH co cBoiictBoM: Oecode (encode ( ml) ®encode ( m, )) ~m 0 m,,

rae @ sBiseTCs KOMIIOHEHTHBIM YMHOXKEHHMEM, M || SBISETCS HEUMKINYeCKol cBepTkoi. Cxema
CKKS mnoanepxuBaeT craHAapTHbIE PEKOMEHIyeMbI€ IapaMeTphl, BEIOpaHHbIE AJIsi 00ecreueHus

o N
128-6utHoli 6e30macHOCTH ATl €TUHOTO TPOUYHOIO 3aKPBITOrO KIIIOYa. S €, {—l, O,l} , IO TpyIIe

romoMop¢dHbIX cTrangapToB mudposanus. CKKS koaupyeT mosne KOMIUIEKCHBIX YHCEN ¢ TOMOIIBIO
noiauaomoB Jlarpamka [5]. Cxema CKKS mmeer 00JbInoi MOTEHIIMAN IS PAa3BUTHS, TaK KakK €e
apu(pMeTHKa BBINOJHSACTCS HAa TOJE€ pAUUOHAIBHBIX 4YHCENT C (PUKCHPOBAaHHOW TOYHOCTHIO.
PaccmoTtpum 6omee monpooHo romoMopdHbie apudmerndeckue onepannn B CKKS.

Hlugposanue: 4YT0OBI 3ammdpoBaTh cooOIICHHE C wHcmonb3oBaHueM cxembl CKKS,
TEKCTOBOE COOOIICHHE CHavaja KOIUPYETCS KaK BEKTOP KOMILICKCHBIX YHCEN. 3aTeM U3 3TOro
BEKTOpa FeHEPUPYETCS MHOTOWICH OTKPBITOro Tekcta. J[iist 3aqanHoro MHorowieHa Mme R BwIBOX

h
sammdposannoro tekcra CeRy . Iludposanne ¢ 1t m Oyaer yIOBICTBOPSTH YCIOBHIO

c,sk:m+e(mod qL) it Hebombioro e. IloctosHueii  Bclean Touka orpanuucHus
BO3MOKHOCTEH INM(pPOBaHHWsA, T. €. MHOJMHOM OMHUOOK HOBOTO 3amM(pPOBAHHOTO TEKCTa
ynosnersopser | €[5 < Bclean ¢ Bbicokoii BeposaTHOCTBIO.

Pacwugposra: nns pacumdposku 3ammdpoBanHoro Tekcta B cxeme CKKS uncnonszyercs
CTCHUAIBHBIA K04, W3BECTHBIM KaK CEKPETHBIM KoY. ['eHepamus CeKpeTHOro 3HadeHus SK,
nyonmyaas uadopMmarst pK i mudpoBanus u oreHOYHOTo Kiaroua evk . J{ist 3ammdpoBanHOrO

TEKCTAa ¢ HA YPOBHE BBIXOJHOI'O MOJUHOMA M <—C, sk (mOd q| ) JIA CCKPCTHOI'O KJIro4a sk .

Cnooicenue: 94TOOBI BBITIOTHUTH CIOKEHUE ABYX 3amM@poBaHHBIX TeKCTOB B cxeme CKKS,
WX COOTBETCTBYIOIIUE ITOJMHOMEI JTOOABIISIOTCS IO MOIYJIO (. Pe3ynbraToMm sIBISIETCS HOBBIN
MOJIMHOM, KOTOPBIA MOXHO pactmdpoBarh, YTOOBI MOJYYUTH CYMMY HMCXOJHBIX COOOIICHHUN
OTKpBITOTO TekcTa. J{yist 3amanHbIX mmppoB M u M, BeIXoaHOE ImUdpoBanue M +M,. Omudka
BBIXOJHOTO 3alIM(POBAaHHOTO TEKCTa OrpaHWYeHAa CYMMOW JBYX OIMMOOK BO BXOJHBIX
3 POBAHHBIX TEKCTaX.

Ymnoocenue: Ymuoxenne B cxeme CKKS OGornee crnoxnoe. UTOOB yMHOXHUTH [Ba
3amu(pPOBAHHBIX TEKCTA, CHayalla MEePEeMHOXKAIOTCS WX COOTBETCTBYIOIINE MOJIMHOMBI OTKPBITOTO

. 2
Tekcta. [lomyueHHbli monuHOM umeeT Kod3puuuentsl, kpatueie (°. s mapel 3amudpoBaHHBIX

TCKCTOB (Cl’CZ) BBIBCCTH 3aH.IH(1)p0BaHHLII>i TEKCT C S th| ,  YAOBIJICTBOPAIONINUEC YCIIOBUIO

mult

can,,
Conutt» SK =€, 5K -C,, sk +e€,,, (moda ) 11t HekoToporo muorownena $€,,, € R ¢ |emu|t| B (1)-

h o
Penunepanusayus: s 3ammppoanHoro Tekcta € € Ry Ha yposHe | u HwxHu# ypoBeHb

I”’<1, BbIXOmHOW 3amMdpoOBaHHBIA TEKCT c'<—& B th| T.e., C' TOJNydeH MaciTabupoBaHHEM
q
D JJIEMEHTAM ¢ M OKpyIJieHHe KOd()OUIIMEHTOB 10 1enbiX urcel. ITotom unaeke mamaer | — 1
q,
korma I'=1-1.

Cxema CKKS Takxe momnepKuBaeT MOJTMHOMHHANBHEIE ornepanui. C MOMOMIBIO JaHHBIX
orepauuii BO3MOXKHO pa3padoTaTh OMNEpalfio CpaBHEHUS 3alIM(pPOBAaHHBIX CEKUUil, 4To OyneT
PaccMOTPEHO B CIEAYIOIIEM pa3fele.

CpaBHeHHMe B NOJHOCTBIO roMoMmop¢pHoM mmudpoBanuu. /(18 peanns3aluyd CpaBHEHUS
BO3MOXXHO TNpUMEHEHHEe MpUOMMKeHHOH QyHkuuu 3Haka. C  OIHOM CTOPOHBI (PYHKIHS

olpesieNieHUs] 3HaKa 4YKciia He SBJIIETCS HENpephIBHOM HAa MHOXECTBE [—1,1], TO B OKPECTHOCTHU

TOYKH HCYCTPAaHMMOI'O pa3pbiBa IIEPBOro poJa X = 0 HaxXOoJqUTCA OAWH U3 JIOKAJIBbHBIX MAKCUMYMOB
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OLIMOKY aNMpPOKCUMALMK MHOTOWICHOM, C JPYrOod CTOPOHBI JUIS YMEHBIICHHS IOTPEHIHOCTH
amMmpoKCHMAI HEOOXOANMO YBEIIMYMBATh CTEIICHb MHOTOWIEHA ANMPOKCHMAIIH, YTO TPHUBOANUT
K YBEJIIMYCHUIO KOJIMYECTBA YMHOKCHUH U YBEIIMUCHUIO MYJIbTUILUIMKATUBHOW Ti1yOuHBI [9].

Jlnst yMEHBIIEHUS BBIYACIUTEILHON CI0KHOCTH OBIIIO MPEATIOKEHO UCIIOIB30BaHNE METOIa
HproToHa [U1s alropuT™Ma HaXO0XICHHUs KBaJPAaTHOTO KOPHS YUCIIa, KOTOPBIN MO3BOJISIET BHIYUCIUTh
OpUOIM3UTENbHOE 3HAYCHUE (YHKUIMHM KBAaJPAaTHOTO KOPHS HTEPATUBHBIM METOJIOM, a TaKkKe
HECKOJIBKO ero Moau(UKaImii Ui yIydIIeHHs CXOUMOCTH K QyHKIMHU 3Haka [13, 22], Ho B aTOM
Merone TpeOyercst omepanus JeleHHs W €€ IOJMHOMHANbHAs ammpoKCHMAIMs, KOTOpas He
peamm3oBana B III'IH, nmbGo peamuzoBana He 3¢dexTuBHO. Tarxke ObLT pa3paboTaH MeETOA
Herorona-Ulyneia [19], KoTopslil oTaMYaeTCss TEM, YTO UCMOIb3YeT OTIIMYHYIO OT MPEABIIYIIEro
noxoja QyHKIHUIO armpOKCHUMAIIMY ONICPAIIAH JICIICHHUS.

Anroputmsl cpaBHeHus B cxemax [II'LL mcxonsT u3 TOro, 4TO CIOKEHHE M YMHOXXCHHE
SIBJSIFOTCS OCHOBHBIMH TOJIJICpKUBAOIIMMUCS onepanusmu. CyTb METO/Ia, PeuIoskeHHoro B [12],
3aKJII0YAeTCsl aNMpPOKCUMAMK (YHKIMH 3HaKa KOMIIO3HMIMH MOJMHOMOB fo...ofoQo...0Q,
MPUYEM 3TH TTOJIMHOMBI JIOJDKHBI OBITh BBIOPAHBI TaK, YTOOBI ISl JJOCTHKEHUS XOPOIIEH TOYHOCTH
TpeOOoBaIOCh HEOOIBIIOTO KOJINYECTBAa KOMITO3ULMI. PaccMoTpuM nanHyro QyHKIUIO.

Oyukuus f (X) YIIOBIICTBOPSIET CIICIYIOLIHM CBOMCTBAM:
Heuernas dynkuus:
1. f(1)=1f(-1)=-
2. f '(X) =C (1— X)n (1+ X)n JUTSL HEKOTOPO# KOHCTaHTHI C > 0
Takum obpazom: f (X):
1 [ i
Z—.[-j x(1-x%) 2)
2 4

C ee moMonIpto ObLTH BBIYUCHEHBL: (X) :

. fl(x):—%x3+§x

2
. fz(x):§x5—£x3+5x
8 8 8
5 0,215 35, 35
16 16 16 16
. f4(X)= 35 Xg—180X7+378X5—420X3+315X
128 128 128 128 128
I[J'IH YCKOPCHUS HCIOJB3YHOT TaKXKC MHOI'OYJICH g (X) . KOTOpBIfI YAOBJICTBOPSAIOT

CJIELYIOIIUM CBOMCTBaM CBOWCTBAMU:
Heuernas pynkuns:

<5 <lst.x< g(X) <1 s Bcex X E(O, 5],ug([5,l]) c [l—T,l]

ITpumepamu g( X) SIBJIIFOTCS:

1359 , 2126
* gl(x):_ 210 X 210 "X
3796 . 6108 , 3334
° g2(x): 210 (X 210 Rl 10 - X
12860 , 25614 . 16577 , 4589
° gS(X):_ 210 X+ o0 X0 — 210 X0+ 210 X
46623 , 113492 , 97015 . 34974 , 5850
° g4(x): 210 X 210 X+ 210 X0 210 X0+ 210 X

Omnenka 3(PQPEKTUBHOCTH M TOYHOCTH 3THUX IOJMHOMOB mpexactaBieHa B [7]. Takum
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o0pa3oM, Ha OCHOBE JAHHBIX IMMOJMHOMOB MOXHO TOJYYUTh MNPUOIMKEHHOE 3HAYCHHE 3HAKa
paccMarpuBaeMoro mudp TekcTa. ITo MO3BOJISET peain3oBaTh cpapHeHue B cxeme [T

Ilouck wuHpopManum B pacnpeneéHHbIX cHCTeMaX. AJITOPUTMBI TIOMCKa B
pacnpe/ielieHHbIX CUCTeMaX OTHOCSTCS K METOJaM U IMOAX0J1aM, UCIIOJIb3YEMBIM JJIsi OOHApYKEeHUs
uH(pOpMalUY, JAaHHBIX WJIU PECYpPCOB B CETH B3aUMOCBSI3aHHBIX Y3JIOB, KOTOpPbIE MOTYT OBITh
reorpaUyecKu pacrpeesieHbl. DTH allTOPUTMbI HalleleHbl Ha 3P (GEKTUBHBIN MOUCK HEOOXOAMMOMN
uHpopMalud TpU MHUHUMHU3ALMUU ceTeBoro Tpaduka U 3aaepkku. PaccMoTpum Haumbosee
MONYJIAPHBIE METOJIBI.

1. Pacnipenenennbie  xam-tabmuiel  (PXT) — 3T0  Merom  pacmpeneneHHBIX
BBIUYMCIICHUM, WCHOJB3YEMBIA JIi WHACKCAIlMM W H3BJICUEHHUS JAHHBIX B KPYIMHOMACIITaOHOMN
pacnpenenenHoit cucreme [14]. OHM OCOOCHHO TOJIE3HBI Ui OJHOPAHTOBBIX CeTEH, ceTeit
pacnpocTpaHEHUsT KOHTEHTAa W JPYruX JELEHTPAJIU30BAHHBIX CHCTEM, B KOTOPBIX JaHHBIE
pacipenessiroTCs 0 HECKOJIBKUM y3J1aM.

2. WrepatuHbiii nouck B riryouny (UIII") — 3T0 airoput™ movcka, KOTOPBIA COYETaCT
B cebe mpeumymiectBa noucka B rayouny (I11') u moucka B mupuny (I111), nzberas npu 3ToM uX
orpanuuenuii [23]. D10 0COOEHHO MOJIE3HO IS TOMCKA B OONBIIHNX JAEPEBbIX WK Tpadax B cpejie ¢
orpaHuueHHbIM oOBbeMoM mamsaTH. OcHoBHas uaes WII 3akiaroyaercs B BBINOJIHEHUU CEPUU
norckoB [1I" ¢ yBennyeHnem npeaenoB TayOuHBI 10 TEX MOp, IOKa HEe OyeT HaiiIeH HY>KHBIH y3ell.
Ha kaxxnoii utrepanuu moucK BBITIOJIHSAETCS HA OTPAaHMYEHHOM Ha0Ope y3JI0B, YTO JIeNaeT ero 0onee
s dexTuBHBIM, YeM noJHBIN ouck TTII.

3. CrnyuaitHoe Omy>KIaHue: MPH MOUCKE CIy4aitHOro Oy>KIaHUs 3alpoC OTIPABISETCS
Ha CIIy4YaiHbINA y3€] B CETH, U Y3l MepechlUlacT 3ampoc CAy4ailHO BeIOpaHHOMY coceny [6]. Dtot
MIPOLIECC MPOJIOJDKAETCS IO TeX MOp, MOKa He OyAyT HalJeHBI 3alpPOLICHHbIE TaHHBIE. AJITOPUTMBI
CIIy4aifHOTO OJIy>KJaHUSI UCIOJNB3YIOTCS B KPYIMHOMACHITAOHBIX CETAX, TJ€ TOIMOJIOTHS CETU YacTo
MEHSIETCS.

4. [louck Ha OCHOBE TrpaJMEHTA: IpPU NIOMCKE HA OCHOBE TIpPaJUEHTa 3aIpoc
MIepeHaIpaBisieTcss Ha y3ell, OMuKaluid K MECTy Ha3HAYeHMs, HA OCHOBE HEKOTOPON METPHUKH,
TaKOW KakK ceTeBas 3aJep)KKa WM ceTeBoe pacctosHue [15]. DTOT aaroputM yMeHbIIIAET CETEBOM
TpaduK 3a C4ET MUHUMHU3ALIUN KOJIMYECTBA Y3JI0B, KOTOPbIE HEOOXOAUMO OOBICKATD.

Paccmorpum Meron PXT mompobnee. PXT — »To pacnpesnenceHHas cucTeMa, KOTopas
opranuszyetr Habop y370B (MM OJTHOPAHTOBBIX Y3JI0B) B BUPTYaJIbHYIO OBepJeiiHyI0 ceTh. Kaxxnomy
y3JIy TIPUCBAaUBACTCS YHUKAIbHBIN HICHTU(UKATOP, OOBIYHO XeII-3HaUYeHHE.

Anroputm PXT oOecneurnBaeT paBHOMEpPHOE pacIpeliejieHHE Y3JIOB MO CETH, M Ka)JbIid
y3€eJ1 NOJJIepKUBAET TabIUIly MapUIpyTH3al[MH, KOTOpasl CONMOCTABIISAET MOAMHOXKECTBO KIIIOUEH ¢
coceqHUMH y3inaMmu. Korja ysen Xoder HalWTH JTaHHBIE C OINpEAETICHHBIM KIIOYOM, OH CHaudajia
X3IIMpYeT KIOY Ui CO3JaHusl WIASHTH(HUKaTopa. 3areM OH 3alpalluBaeT y3el C
uaeHTu(uKaTopom, Hanbosiee OJU3KUM K 1IeTIEBOMY UACHTU(HUKATOPY B TAOIHIE MAPIIPYTH3AIIUH.
OTOT y3€1 MOXKET He UMETh 3alPOLICHHBIX JaHHBIX, HO OH MOXET IPEJOCTaBUTh UIACHTHUPUKATOP
CIIEYIOIEro ONMIKalIIero y3jga B CETH, W IPOLECC MPOJOJIKAETCS 10 TeX IMOop, Moka He Oynaer
HalJIeH y3eIl ¢ 3allpOlIEeHHBIMU JaHHBIMHU.

PXT wuMeT HECKONBKO MNPEUMYIIECTB MO CPaBHEHUIO C JIPYTUMH  METOJAaMU
pacnpeieIeHHOr0 MHAEKCUPOBAaHUS U INOMCKA, TAKMMH KakK JIABUHHAs pacchbUlKa M UTEPATUBHOE
yriyonenne. OHu obecrnieunBaroT 3HPEKTUBHOE U MACIITAOUPYEeMOE M3BIICUCHHUE NTAHHBIX JaXe B
KpYIIHOMAacCIITa0HBIX CETSIX C JWHaMU4Yeckol Tomojoruel. OHU Takke 00ecreynuBaroT
OTKa30yCTOWYUBOCTh U YCTOMYMBOCTH K COOSIM y3JIOB, TOCKOJIbKY JAHHBIE PEIUTMIUPYIOTCS MEXY
HECKOJIbKUMU Y3JIJaMH B CETH.

Jns nanHoit paboTel HanOosbluil uHTEpec npencrasinser meton PXT, tak kak B ciydae
I'lIl o6paboTka M mMoOUCK X3II-TaOaMI] ABIAETCS Oojiee BBIUMCIMTENBLHO MPOCTOM 3ajadeil, yem
MOWCK M aHAJIW3 Y3JI0B Bclenyro uiu no odepenar. Merong PUT uMeer HenocTaTOK, CBSI3aHHBIN C
Harpy3koil Ha MapIIpyTHU3aTOPbl, YTO BO3MOXHO KOMIIEHCHPOBATh, MPUMEHSS JIONOJHUTEIbHbIE
MapuIpyTU3aTOPbl, TAaK U MPUMEHSS METOJIbl OallaHCUPOBKHU Harpy3ku, JMO0 0COOYI0 apXUTEKTYpPY
PBC u PCX/I.
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Pa3zpaGorka  aaropurma. B jmanHOii  pa0oTe  MpEACTaBIsETCS  aITOPUTM
KOH(PHUACHIIMAIBHOTO TIOWCKA. 3a OCHOBY ayiroputMma mpemiaraetcs B3sTh meton PXT. Tak kak
HAJIMYUE XEII-TabJUI] MO3BOJIIET COKPATHTh BBIYMCIHUTEIBHBIC 3aTpaThl MPU IMOUCKE. B wHOM
cillydae HEOoOXOJUMO CpaBHHMBAThb HMH(OpPMalLMIO Ha KaxaoM y3ne. Tak Kak paccMOTpeHHas
onepauusi cpaBHeHuss B CKKS Bce xe siBisercss 60iee BBIUMCIUTENBHO CIOXKHBIM, YeM OOBIYHOE
cpaBHeHUe Y exTrBHEE OYIET CPAaBHUBATH JTAHHBIC U3 XCII-TA0IUI] U MMOMCK HHPOPMAIINH y)KE Ha
TOYHO OmpeAeseHHOM y3ie. OcoOeHHOCTh MPeUIaraéMoro ajaropuTMa 3akiIovaeTcsl B IPUMEHEHUN
cxem [II'TI. O6mas 6;10k-cxema pabOTHI TAKON CUCTEMBI MpecTaBIeHa Ha puc.l (a)

Takum ob6pazom, PCX]] 3ammiena ot gocrymna u3BHe. O0paboTKa JaHHBIX OCYIIECTBIISICTCS
yepe3 MOJYJIb X3II-Tabnui. Xem-Tabnuna, kak u ganHeie B PCXJ[ 3ammdpoBansl. Kpome Toro,
npu oOpameHuu K Tabnwie, muoo k snmementam PCYJl He TpeOyercs nemmdpoBaHUE TAHHBIX,
Haxomsammxcss B HuX, Tak kak [I['Il mo3Bomsier oOpabaThiBaTh AaHHbIE KOH(MUICHIIHAIBHO.

Paccmotpum cam anroputm noucka (puc.l (0)).

Konuposanme xou-
Janpoca

3anpoc

l Her
Cucrema Mojuyis
- Y- CoeaHeHHE C YII0M
[t ToHucKa l

O6paboTunk BriuncicHHe
TMOTHHOMOBR
A

Xom-rabnuuel |

Kommosuums
TOTHHOMOR pasHa 07

Cospanye MeTkn

a §)

Pucynok 1. (a) Cxema cucreMbl, IOCTPOEHHOH HA 0CHOBe ajiroputma; (0) biok-cxema aaropurma
Figure 1. (a) The scheme of the system based on the algorithm; (b) Block diagram of the algorithm

PaccMOTpUM TOJOKHUTENBHBIE W OTPULIATEIBHBIE CBOMCTBA IOJYYEHHOIO aJrOpUTMa.
Bsaumopeiicteue ¢ PCXJ[ mpoucxoauT Ha OCHOBE 3ampoca METKH JaHHBIX HaxOJAIIMXCSA Ha
onpeaeneHHoM y3ine PCXJI, T. e. momb3oBaTenb HE B3aUMOJEHCTBYET C JAHHBIMU HaIpPSMYIO,
JOCTYI K JAaHHBIM OCYIIECTBISIETCS TOJIBKO Ha OCHOBE IMOJyYEHHOH METKH MpU HEOOXOJUMOM
ypOBHE aBTOpH3aluu. OTo mo3Bojiser obecneunth PCXJl oT XxuiieHus uHboOpMalUd MpU
HECAaHKIMOHUPOBAHHOM JIOCTYIIE, HAIPUMEp, IPU KOMIIPOMETALUHU IIE€PCOHANA ITOCTaBIIUKA YCIIYT.
Jlaxxe ecnv 31I0yMBINUICHHUK TOTYIuT nHbopmaruio ¢ PCX]l ona He OyneT uMeeT CMBICIIa, Tak Kak
Oynet 3ammudpoBana. TpeOyemblil 1 paciMPPOBKU 3aKPHITHIM KIIFOY UMEETCS B JOCTYIE TOJIBKO
y aBTOPU3MPOBAHHOIO IMoOJib30BaTes. TakuMm 0Opa3oM IMOJY4YEHHBIN aJrOpuTM OOEeCeurnBaeT
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HEOOXOUMBIN ypOBEHb 0€30MaCHOCTH C BO3MOXKHOCTBIO B3aUMOJICUCTBHUSI CUCTEMON. DTO MOXKET
OBITh TOJIE3HO I MEAWIIMHCKHUX, aJIMUHUCTPATUBHBIX, OAHKOBCKUX M JIPYTHX CHCTEM, KOTOpPHIE
YYBCTBUTEJIBHBI K Kpaxke HHPOpPMAIIHH.

W3 HenocTaTkoB MOXKHO BBIHECTH cienyromiee. Cucrema yyBctBuTensHa kK DDOS-atakam
[4]. Tak kak naxe mosydasi JIOKHBIC 3alIPOCHI, CUCTEMa BCE paBHO 0OpadaThiBaeT MX (HEIOCTATOK
PXT cucrem). Hecmotps na npeumymectBa uist PCX/] cucrem, ans PBC nannas cuctema Oyner
MMETh HU3KYIO0 MPOU3BOAMUTEIHHOCTh, Tak kak B PBC mpeamonaraercss mocTOsSSHHOE U3MEHEHHE,
NepeMelieHue U CTHUpaHWEe JaHHBIX, a TaKXKe MX MHUTpalus MO y3JaM CETH, YTO HaKJIaIbIBaeT
Harpy3ky kak Ha PXT, Tak u noBsimaer o0beM Beruuciennii B TTITLL

Jannsle HemoctaTku OyayT wuccienoBaHbl B Oyaymmux paborax. I[lpennmonaraercs
noBbIIeHUe npoTuBocTosiHue DDOS-arakam, myTeM HM3MEHEHHsI CHCTEMBbl OOpabOTKH 3ampoca.
Jlia PBC mpenmnosaratoTcsi MCClI€AOBaHUS, HAIpPaBJICHHBIE HAa ONTHUMM3ALMIO BBIYUCIUTENIBHOM
Harpy3ku, cBszanHod c¢ [II'II. Kpome TOro, IUIaHUpPYIOTCS NPAKTUYECKUE MCCIIECIOBAHUS
MOJTyYEHHOTO aJIrOPUTMa B BUE MIPOTPAMMHOM peaTn3aliii.

3akaouenue. B nannoii paborte ObUT0 mpoBeneHo uccinenoBanus PCB. AkieHT craBuiics
Ha TOBbIIIeHHE KOHpUAeHInanpbHocTH PCX]/I, myTem co3maHust anroputMa KOH(HUICHIUATHHOTO
noucka. Jlyis BBIMOJIHEHUS TOCTABJICHHOM 3alaud ObUT OIpeaeneH METOJ KOH(HIESHIUAIbHON
o0pabotku nanHHbIX. Merton mnpencraBieH B Buue cxembl [T CKKS, kortopas mo3BossieT
oOpabaTeiBaTh B 3allM(PpOBAHHOM BHJAE PAlMOHATIBHBIE uKcCia C (PUKCHPOBAHHOW TOYHOCTHIO.
Kpome Toro, 6bimu mpoBeneHbl uccienoBanusi merofoB noucka B PCXJI. B kauectBe Hanboinee
noaxosauiero Kk Moauduxanuu Obul ompeneneH Metol PXT, KOTOpbIi MPOWM3BOIUT MOUCK Ha
ocHoOBe TabmuI xe-pyHKIuA. bbiT peann3oBaH aaropuT™M KOH(QUACHIIMAILHOTO MOMCKA HA OCHOBE
¢bynkuun cpaBaeHust B cxeme CKKS. ®yHKIMS cpaBHEHHS pealin3yeTcs Ha OCHOBE BBIUMCIICHUS
KOMITO3UIIUH TTOJIMHOMOB.

Takum o0pa3zoM OBUT TONYYEH AITOPUTM KOH(UACHIMAIBLHOTO TIOMCKa. B KkauectBe
JaTbHEWITNX WCCIEOBAaHUNA IUIAHUPYETCS MpOrpaMMHAasl pealu3alus alropuTMa, a TaKke
yCTpaHEeHHE ero HEAOCTATKOB AJIs PACIIUPEHUS BOZMOKHOCTEH €ro MPUMEHEHHS.
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Annomayuna. B nacmosweii pabome uccnedo8ano UCnoab308aHue Memooa >MaioHHO20
MOOenupo8aHusl, NPeOHA3HAYeHHO20 O pacyema, aHaIu3a U Mamemamuyeckozo MooeaupoBaHsl
HeIUHeUHblX  Qu3uuecKux  Aenenuitl  u  mexuono2uveckux  npoyeccos.Cehopmynuposanol
npeumyujecmea 0aHH020 Memooa U 603MOICHOCMb €20 NPUMEHEHUs 80 8CEM OUANA30HE OCHOBHbIX
napamempos HeluHeuHoUu 3a0aqu, OOHOMUNHOCMb PACYEMHOU cXeMbl Ol 6CeX MUnog 3a0ad.
IIpeonoowcennvlii. mMemoo UCNONBL306AH O/ CO30aHUA MoOenell KOH8eKMUBHOU ouggysuu 6
HEoOHOPOOHOU cpede, paccesnus Menyiogblx JNeKMPOHO8 6 Nole C YEeHMPAIbHOU cummempuetl,
nosedeHusi INeKMpOnPOBOOHOCMU 8 3ABUCUMOCIU O  MeMnepamypvl U OUdIeKmpuieckou
NPOHUYAEMOCIU  UWUPOKO3OHHBIX NOJYNPOBOOHUK08. Paccmompennas 6 Kavecmee mecmosol
3a0daua o0 pacuéme NPO3PAYHOCMU NOMEHYUATbHO20 bapbepa, Ha KOMOpblli Halemaem dacmuyd,
oana Henaoxou pesyromam (owubka 6 npeoderax 0,8-12%). B uacmosweii pabome
NPOOEMOHCMPUPOBANbI  OCHOBHLIE ~ OCOOEHHOCMU — UCHONb306AHUS — Memood  dMALOHHO20
MOOenuUpo8anus Ons peuleHus Ol peuleHusi HeIUHeUHbX OupdepeHyuanbHblX YpasHeHul.
Ionyuennvle pesynbmamosl aHaiuza u MoOeIUpOBaAHUs NO3BONAIOM C BNOJIHE YEEPEHHO OYEHUBAMb
HAOEHCHOCMb 00WUX UOell Memooa dMAIOHHO20 MOOEIUPOBAHUS, €20 PACUEMHOU CXeMbl, d MAKHce
CXOOUMOCMU €20 PA3N0NACEHUl, KpUmepues Cxoo0cmea uccie0yemou cucmemvl U 6blOpaHHOU
mooenu. Ilpednodscennviti 6 pabome memoo, ¢ yuémom e20 anpooayuu 8 PaziudHblX YCLOBUSIX
MOJCEM CNYAHCUMb OCHOBOU Ol NPUMEHEHUs NPU UCCTIe008aAHUY HETUHEUHbIX NPOOIeM PA3IUYHOU
NPUPOObL, HAXOHCOCHUIO NPUOTUNCEHHBIX peuleHUll HeTUHelHbIX OupdepeHyUarbHbIX YPagHeHUl

KiawueBblie cjoBa: MaTeMaTHYECKOe MOJICIIMPOBAHHE, HEIMHEIHbIe
middepeHIraIbHBICYpaBHEHUS, METO]] 3TAJIOHHOTO MO/ICITHPOBAHUS

s mutupoBanusi: YebokcapoB A. b., borsunesa H. 0., YUeGokcapor B. A., Ilonosunko E. B.

DTaJOHHOE MOJICITUPOBAHNE KaK METOJI pelieHUs HelMuHeHHbIX 3anau /| Cospemennas HayKka u UHHOBAYUU.
2023. Ne2 (42). C. 20-32. https://doi.org/10.37493/2307-910X.2023.2.2

Abstract. In this paper, the method of reference modeling is considered, designed for
calculation, analysis and mathematical modeling of nonlinear physical phenomena and
technological processes. The advantages of this method, the possibility of its application in the
entire range of basic parameters of a nonlinear problem, the uniformity of the design scheme for all
types of problems are formulated. The proposed method is used to create models of convective
diffusion in an inhomogeneous medium, scattering of thermal electrons in a field with central
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symmetry, and the behavior of electrical conductivity depending on temperature and dielectric
permittivity of wide-band semiconductors. The problem of calculating the transparency of a
potential barrier that a particle hits, considered as a test, gave a good result (an error in the range
of 0.8-1.2%). In this paper, the main features of using the reference modeling method for solving
nonlinear differential equations are demonstrated. The obtained results of analysis and modeling
allow us to confidently assess the reliability of the general ideas of the reference modeling method,
its design scheme, as well as the convergence of its decompositions, the similarity criteria of the
system under study and the selected model. The method proposed in this paper, taking into account
its approbation in various conditions, can serve as a basis for application in the study of nonlinear
problems of various nature, finding approximate solutions to nonlinear differential equations

Key words: mathematical modeling, nonlinear differential equations, the method of
reference modeling

For citation: Cheboksarov A. B., Botvineva N. Y., Cheboksarov V.A., Polovinko E. V. Reference
modeling as a method for solving nonlinear problems. Modern Science and Innovations. 2023;2(42):20-32.
https://doi.org/10.37493/2307-910X.2023.2.2

BBenenue. VYixe uyeTblpe COTHH JIeT YYEHBIM MHP IPUMEHSET MaTeMaTH4YECKOe
MO/JICJINPOBAaHUE B KayeCTBE METO/la MO3HAHUS (XOTS caM TePMMH, U METOJOJIOrHsI BO3HUKIM B 20
Beke). B 3HauMTenbHON yacTH HAy4HBIX MCCIEJAOBAHUN HATYpPHBIH SKCIIEPUMEHT HEBO3MOXEH B
IpUHLUIE: MO0 3anpeIiéH M0 pa3IuYHbIM YCIOBUAM MPUMEHUMOCTHU (Yrpo3a JKU3HU U 3710POBBIO
YeJI0BEKa, BOMPOCHl ATUKH, HKOJIOTWYECKUE NPOSBICHMS), JIUOO0 TEXHUYECKHM HEOCYIECTBUM
(HampuMep, B KOCMOJIOTUH), TUOO OYeHb J0pOor. JIOCTaTOUHO J10JIr0 MOJIEIUPOBAHUE CTPOUIIOCH Ha
OCHOBE JIMHEHHBIX 3aKkoHOMepHocTed [l, 2] Kak-TO 3aKOH YIpYyroctu Fynp =—kx, ecmu

kmocrosinHa, 3akoH Oma mist mocrostuHoro TokaU=RI (npu ycnosum, uroR-const). Oagxako, BO
MHOTUX (PH3UYECKHX SBJICHHUSAX M TEXHOJOTHUECKUX IIpPOIleccaX MPHUXOIUTCS HMETh JACN0 C

. . mm
HCIIMHCUHBIMU MOACISIMU. K HpI/IMpr, 3dKOHBI KJIACCHUYCCKOU FpaBI/ITaI_II/II/I an = G—22,
r
L) .
3HeKTpOCTaTI/IKI/I FKyJZ = k —2 . OHI/I SABIIAIOTCA HCJINHCUHBIMU, JaxKe HpI/I HCU3MCHHBIX
r

kod(purmenTax npomnoprroHanbHOoCTH. Hambosee 4acto Mbl BUIMM HEJIMHEHHOCTh B M3MEHEHUH
BUJIa B3aMMOJCHCTBHS BHYTPH CaMoOro OOBEKTa, €CIM HM3MEHsSeTCs COCTOosHHe mociernHero. K
pUMepy, MpHU MOJECIMPOBAHUM KOJIEOATEIbHOIO IpoLecca MaTepUabHOW TOYKH Ha MPYXKHUHE,
KECTKOCTh KOTOPOH HM3MEHSETCS B 3aBUCUMOCTH OT HM3MEHEHHMS IOJIOKEHHs Tella OTHOCHUTEIBHO
MOJIOKeHUs paBHOBecHs, TO ecTh K = K(X), mpu k>0. [3, 4, 5]. MoxenupoBaHue mnporiecca mpuBengT K
ypaBHeHHi0o MXy = - K(X)X. Kcrartu, maHHOe ypaBHEHHE OJHO M3 TEX HEMHOTHX YpPaBHEHHH C
YaCTHBIMHU IPOU3BOAHBIMH, KOTOPOC UMECT TOYHOC PCIICHUC!

-1
X X

t=+fdx| ,[C-2[K'(X)xdX | +C;. 1)
0 0

B namem npumepe, pemienue (1) 3anucaHo B HESIBHOM BUJE, @ TOCTOSIHHbIE MHTETPUPOBAHUS
C, Cy nerko HalTH, UCTIOIB3YsI UCXOJIHBIE YCIOBUS (TO €cTh pemuB 3anady Komm).

[Tpupona HeAMHEHHOCTH MOXeET OBITh pa3HOM, HO MOJIEJIMPOBAHUE TaKUX MPOIECCOB
npuBeAET K ONHOMY — AudQepeHIHaTbHbIM YPaBHEHUSIM C YaCTHBIMH NpOU3BOAHBIMU. K
COXAJICHUIO, Ha TEKYLUIMH MOMEHT, OOIIMX METOJOB MX pelleHus He paszpaborano.lloaTomy
pa3BUTHE MaTEeMAaTUYECKOTO MOJEIMPOBAHUS B JAHHOM HANpaBiICHUM SIBISETCS OJHOW U3
BAOKHENIINX HAYYHBIX 3a/1a4.

Marepuanbl u MeToAbl. AHANU3 CYIIECTBYIOIIMX aHAIUTUYECKUX METOJAOB pEIICHUS
mudQepeHMaIbHbIX YpaBHEHHH C YaCTHBIMH MPOM3BOJIHBIMHU, TaKMX KakK, HallpuUMep, METoJa
aBTOMOJIEJIbHBIX MEPEMEHHbIX, CIEeHUaTbHBIX MpeoOpa3oBaHMil, BapHallMOHHOTO METO0/a, MEeToj]a
BKb [1; 2; 5; 6 u op.] u op, mOKa3bIBaeT, YTO B HACTOAILEE BPEMS YHUBEPCAIBHBIX METOAOB HE
cyuiecTByer. JlelCTBUTENBHO, KOJIOCCATbHOE MHOXKECTBO Pa3HOOOPA3HBIX HEJIIMHEHHBIX MOJENEH, a
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TaK)K€ pa3IMuue B MaTeMaTUYECKUX CBOWMCTBAX YpaBHEHUM, MOCTPOECHHBIX MIJs UX OINHCAHUS,
3aTpyOHAIOT CO3JaThb YHHUBEPCAIBHBIM METOH. M3BECTHBIE BCEM BBIYHCIUTENBHBIE METOJBI
peleH s, TAKHE KaK HhIOTOHOBCKUI METOJ, KaK CTaHIAPTHBIN, TaK U MOAU(DUIIMPOBAHHBIH, METO
nocjeoBaTeNbHbIX Npubamxenni, Mmeroq Pynre—Kyrra. MeTon ceTok M OrpoMHOE KOJIUYECTBO
JIPYTUX YACIECHHBIX METOAOB [6; 7; 8; 9; 10], matoT pemenus Takux ypaBHEHUN, HO HE TApAaHTUPYIOT
HaXO0XKJICHHUS 0COOBIX, CIEHU(PUUECKUX XapaKTEPUCTUK MOBEIEHHs HelMUHEHHON cuctembl. K Tomy
Ke, MPEXKAE YeM MPUMEHSITh YUCIEHHOE PElIeHue, TpeOyeTcs OIEHKa PAcIoOKEHUsl pe3yibTaTa
UCCIIEIOBaHUS.

BelmmeckazanHoe MO3BOJISET CeNaTh BBIBOA O HEOOXOIUMOCTH HaXOXKICHUS HOBOT'O METO/IA
npUOINKEHHOTO perieHus AuddepeHInaNbHbIX YPABHEHUH C YaCTHBIMH IPOU3BOJHBIMH, KOTOPBIH
UMEeT IIUPOKYI0 O0JIACTh NPUMEHEHHs, YETKHE TPaHUIBl HCIOJIb30BAHUSA, YHHUBEPCAIHHBIN
QJITOPUTM U IIp.

Mps1 npennaraeM ClIeAyroollee: CI0KHYK HEJIMHEHHYI0 CHUCTEMY HMCCIEIYyEeM C IOMOILBIO
OoJiee IpOCTOil, HO TOJOOHOM IO MOBEJICHHIO, AHATUTUYECKOE PEeIIEHUE KOTOPOH CYILIECTBYET, UIIH
MOJKeT OBITh HaiieHo. JI0oCTOMHCTBA MpeAIaraeéMoro moxoaa:

1) mwmpokuii 1uana3oH NPUMEHHMOCTH, KO BCEM HEOOXOIUMMBIM I HCCIEI0BaHMS
BEJIMYMHAM;

2) JIOCTYNHOCTb K TOHMMAHUIO (U3MUECKOro CMbICIaHAWIEHHOE MaTeMaTH4YeCKoe
OINMCAaHUEPEILICHUS;

3) pelieHus CyIIECTBYIOT BO BCEM J1Mana30He 3HAYECHUM;

4) Bce BUJIBI 3a/1a4 PELIAIOTCS 110 €IUHOMY aJITOPUTMY;

5) nosyueHHbIE B MPOLECCE PELICHUs PA3JIOKEHHsI B CTETIEHHbIE PsAbl 00J1a1at0T ObICTPOH
CXOJUMOCTBIO.

[TpennoxenHass HaMM METOIMKA YCIEIIHO MCIOIb30BAIACH Ul MOACIMPOBAHUS Pa3IMYHbIX
HEeNMMHEHHbBIX Tpoueccos [11; 12; 13].

Pa3zpaGoTanHblii METOA MBI Ha3BaJdM METOJIOM STAJIOHHOTO MojenupoBaHus. Kak yxke
CKa3aHO, OH TMpeIHa3HaueH JUIS HaXOXKICHHUA NPUOMHKEHHOTO pemieHus OONbIIOro Kpyra
HEJIMHEWHBIX 3a]a4.

CyTb METO]a B TOM, YTO MBI UCCJIEIYEM XapaKTep SBOJIIOIUHN OJHON CUCTEMBI, BhIpaKaeMOn
muddepeHMaibHbBIM yPaBHEHUEM € YacCTHBIMU IPOU3BOJHBIMM, TOYHOI'O PELIEHUS KOTOpPOE He
UMeEeT, MpHU IOMOIIU JAPYrou, BbIpaxkaeMod Iud(depeHINaTbHbBIM YpaBHEHUEM C YaCTHBIMU
IIPOU3BOJHBIMH, TOYHOE PEIIEHHE Yy KOTOporo cymecrByeT.llepByro, HE HMMEKOIYI pEIICHHUS,
cucTeMy, Oy/ieM Ha3bIBaTh MCCIEAYEMOM MU pa3bICKUBAEMOIl, a BTOPYIO — 3TaJIOHHOM.

YroObl omucarh ajiroputM paboThl MpelaraéMoro HaMHM METOJAa, pPacCMOTPUM
HIKETIIPUBEIEHHYIO 3a/1a4y.

JomnycTtum, 4TO KenaeMoe NMOBEACHUE Pa3bICKUBAEMOW HEJTMHEWHON CUCTEMBI BBIPa)KaeTCs B
BUJIE TaKoro U epeHMaTIbHOTO YpaBHEHHUS:

(f+i2m)u(x,t) =0, )
a

JIist KpaTKOCTH 3aITiCH, 0003HAYMTH B 5TOM U (BEpEeHINATEHOM yPABHEHHH CHMBOTOM |
muddepeHranbHBIi  onepaTop, CHMBOJOM 1 0003HAYMIIM HENMHEHHBIH OIepaTop, KOTOPBIH
OIMCHIBAET XapaKTEP DBOJIOLUM CHCTEMBI, CUMBOJIOM (X Mbl Ha3Bajlu IapaMeTp MaJOCTH, a
BEITMYHHA, OMTUCHIBAIOIAsI COCTOSIHUE CHCTEMBbI, 3anucana GpyHkuuei U (X, t).

B namHOM npuMepe, Au(QepeHIHanbHbie onepaTopsl | m M MpeiCTaBIeHs TaKHM
00pa3om, 4To 3TO HelMMHEeHHoe TuddepeHInalbHOe YpaBHEHNE HE UMEET PELIeHHUS.

UroObl pemmTh Hally 3ajJady, TO €CTh ONHCaTh Mpolecca, MPOTEKalolue B CUCTEME,
HEOOXOAMMO HaWTH pelleHue YypaBHEHHS (2), a A 3TOr0 MbI BO3BMEM JPYTylO, TaKke
HEJIMHEWHYIO CHCTEMY, KOTOPYIO MOKHO OIUCATh C MOMOIIBIO0 YpPaBHEHUS

|Z+i2|\7| U(s,t)=0 (3)
(94
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B »stom jmuddepenumanbHoM ypaBHEHMHM ATaJOHHOW Mojend, auddepeHInanbHbINd

A

oreparop L ¢dopmanbHO COOTBETCTBYeT omepaTtopy, |, a omeparop M , onmuchIBarOmuid Xapakrep
IBOJIIOLIMY 3TAJIOHHOW MoOJenH, (yHIaMEHTaIbHO T0A00CH HEJIMHEHHOMY omeparopy M
(YHKIMIO, ONKMCHIBAIONIAs XapaKTEPUCTUKN MOJEIBHOTO COCTOSIHMA 3amuieM cuMBoioMm U (S,t),

MEPEMEHHYIO MOJEIH 3aluieM cuMBoiioM S(X,t).

Henuneiinpii omeparop M | ONMCBHIBAIOMIMI XapakTep DSBOMIOUMH OTAJIOHHOW MOJICIH,
uMeeT Takoil BuA, 4yTo ypaBHeHHE (3) JoMycKaeT TO4HOe pemieHue. He cloHO MOHSATh, YTO 3TO
o3HayaeT: ToyHoe 3Hauenue Gynkiuu U (S(X,t)) Ham U3BeCTHO (MM MOKET ObITh HalIEHO).

CrnenoBarenbHO, LieNb, CTOSIIAs IIEpe] HaMM, 3aKJII0YAeTCsl B HAXOXKJIEHUHM TOro, KaK, 3Has
pelIeHre ypaBHEHUs AJIsI MOJENU-ITAaJIOHA HAWTH NMPUOIMKEHHOE pelieHrne (PYHKIUH COCTOSHUS
UCCIIElyeMOM CUCTEMBI.

Cuauana onpeenanuM Kputepuu it Beioopa cuctemsl (32.1.2) BkauecTBEITAIIOHHON MOIENHU
uckomoil cucrembl (2). OcHOBHOe TpeOOBaHME: KauyeCTBEHHOE CXOJCTBO  OIEpaTOpOB,
ONMCBIBAIOLIUX XapaKTep 3BOJIOLMM 3TaJOHHOW MOJEIN M u uccienyemoit cucrembl M. JlanHoe
TpeOOBaHUE HE JOCTUraercs aBTomMarhyecku. K HaHHOMY BpeMEeHM, K COXKAJICHHIO, MOPSIO0K
BBIOOpA ONTUMATBHON STAJIOHHOW MOJIEIN M mu1st Hameil cuctemsl M ewd He paszpabotansl. Ho
MBI MOXXE€M YETKO C(HOpPMYIHPOBATH, KaKWE YCIOBHS CXOXECTH HEOOXOIWUMBI UIS YCIIEUTHOTO
pelenus Hamew 3agauu [14; 15; 16].

1. Oneparopst Mu M . meiictByromue Ha oxuHakoBble ¢Gynkimu f(xt), f[s(x,t)] maror

HOBBIE QYHKITUU

Mf [s(x,t)] = P[s(x,1)]; (4)

mf (x,t) = p(x,1), (5)
KOTOPBIC HMEIOTPABHOE KOJIMUYECTBO HYJICH.
2. DTH HyIU JOJDKHBI UMETh OJMH U TOT K€ MOPSJOK KPATHOCTH, TO €CTh, PA3IOKCHHE
ynxmuit p(X,t) u P(X,t) Bo3ne HynsA X = Xy U, 3HAUUT, S = Sp, JOJKHO UMETD CJIETYIOIIMI BHI:

P(x,t) =0+ p (X, )(X—X9) + P" (X0, (X = %) +..., ®)
P[s(x,t)]=0+P[So(x,t)](s—Sg) + P"[So(X,t)](s —Sg)* +... @)

B orom ciyuae, Juid HEHYNEBBIX 3HAYEHWH TPOU3BOAHON P'(Xp,t) =0, 3HaueHHE
KOOPJMHATEL X = X - HyJb IEPBOr0 MOPSIKA, Ul HYJIEBBIX 3HAUYEHHH ITPOU3BOIHOM p'(Xq,t) =0,
IpH KOTOPBIX BTOPas MPOU3BOJHAS MMEET HEHYIEBOE 3HaYeHHE P"(X,t) » 0 KoopauHaTa X = X -
Hylb BTOporo mopsika u T.4. IlogoOHbleoO03HaueHus BblOepeM M Ul MOJEIbHOH (QyHKIMU

P[So(x.1)].

3. Buj omepartop, OMUCHIBAIOIIECTO MPOIECC PA3BUTHS CHCTEMBI M fomKeH GBITh BBIOpaH
TaK, 4TOOBI BBIMOJHSIOCH 00S3aTENbHOE YCIOBHE: B PE3yJbTaTe €ro MPUMEHEHHs K HEKOTOpPOU
(GYHKIMU MBI IOJydaeM HOBYIO (DYHKIIMIO, Y KOTOPOH TOT e Habop OCOOBIX TOUYEK, YTO ObLI ObI
npu reiicTBum orneparopa M Ha ATy ke QyHKIUIO.

B kadecTBe mpumepa paccCMOTPUM CiIydail, Koraa JelcTBHe omepaTopa M Ha Kakylo-TO
¢bynknuto U(r,t) cocTouT B Onepanui YMHOKEHHUIO €€ HaCIEeAYIONIYIO (DyHKIIHIO:

o(r) == £ (),
r
f(r)=1+ar+ar?+..+a,r"+..;n >0, (8)

f(r)zia,a>0,r—>oo
r
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OueBUIHO, €CIIM CJIEelOBaTh YCJOBUSAM CXOXXECTH 3TaJoHAa M HCKOMOM (YHKIMH, TO
3TAJOHOM JIOJDKEH OBITh omepaTtop M , neiicTBre KoToporo 3akitodaercss B ymMHoxkeHunU (S,t) Ha

mo100HYI0 (8) QyHKIHIO

W(s) = — CO:St | ©)

JIomyCTHM, YTO MbI BBITIOJHHUIM YCJIOBHUS CX0XKECTH U HaILIk oreparopsl M u M . Tenepn
HaM IPEACTOUT HANTH NMpuOIMKEHHOE penieHne nCKoMol GyHKIH U(X,t) B cieayromem Buie

u(x,t) =T(x,t)-U[S(x,t)]. (10)
B3auMoCBs3b MEXIYy ATAaJOHOM M UCKOMOW CHCTEMOM MPOCICKHUBACTCA U B 3aBUCUMOCTH
S =S(X,t). UYrobsl HaiiTu Bux QyHkuum T (X,t) (Mbl cuuraem, uro U [S(X,t)] M3BECTHA)

BOCTIONIB3YEMCS, NIl TIpUMepa, OnpeneiaCHHbIM Mud(depeHINaTbHbIM YPaBHEHHEM C YaCTHBIMH
POU3BOAHBIMU. JommycTuM, u3BeCTHRIM ypaBHeHHEeMSIN-T'opxona [17]

Uy — Uy, +SiNu =0, (11)
B KOTOPOM 0003HAYMM HEJIIMHEHHBINA U PepeHIIMATbHBINA OIIepaTop U ONepaTop IBOJIFOIUN
N L
l=—-—, rfiu = Sinfu(x,t)]. (12)
o2 ox?

Ha mnpaByto uacte (10) Bo3neiictByem omepatopoM (12), To ecThb HaiinéM YacTHBIC

87 87 .
HpOI/ISBO,I[HBIG atz Hu axz .

Uy = TqU +2TU S +TUSZ +TU Sy (13)
Uy =T U +2TUS, +TUSZ +TUS,,. (14)
Paznoxxum Sin(TU ) B crenenHoi psaa
3 S 1S
sin(rU):TU—T;LlJ +T; - (15)

U noacrasumypasHenus (13)— (15) B ypaBuenue (11), octaBuB B pazioxeHuu (15) Tonbko
nepBoe3HaueHne. Mpl MOTyqnM Clieayrolee:

2 —
TyU + 2TU S, + TU S +TU S +TU =+T,,U + 2TLU S, +TU S, .
Pasnenum 06e wact sToro ypaBHeHus Ha |U U BBIMOJIHHM HEKOTOpPBIC 3JIE€MEHTapHbIC
npeobpazosanus. [loaydnm TakoeBbIpakeHue:

1(rtt _Txx)+E(Tt ~TUS +$(St2—8)%):—1. (16)
T T U

Hanomuum, uyto Bua npousBogueixU,U s, Ugs HaM HU3BECTEH.

BoinonuuB ananus 2-ro npubnmxkeHuss B creneHHoM psae (15 2.1.13) u npenenbHbIX
ciydaeB B (16 2.1.14), nonmyuyumTakoe BeIpaKeHUE:

az%—(st)zTU +TU =0, (17)
T S

y e R} 1
T, (18)

aZTTﬂ—(sX)ZTU +TU =0, (19)

2T—X+h:0. (20)
T S,

Brimonnus nnTerpuposanueBsipakennii (18) u (20), momyunm
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T(x,t)= [Sxt(x,t)] % (21)
To ectp MBI Hamum, 4YTO NPUOMIDKEHHOE pEIICHWE HAalleil HCKOMOW CHUCTEMBI, B
cootBeTcTBHE ¢ (21), OyIeT BBIMIAIETh CIASTYIONUM 00pa3oM

u(x,t) =[Sy (x,1)] % U[S(x1)]. (22)
JlaHHOe ypaBHEHHE €CThb OJHO M3 Haubojee BAXKHBIX BBIPAKEHUH B METOJIE ATAJIOHHOIO
MozenupoBaHus. Takoe ke ypaBHEHUE MOJIYYUTCS, €CIM YKA3aHHBIM ajlropuT™M IPUMEHUM K
IPYTUM HelMMHEeHHbIMAU(DQepeHInanbHbIM YPaBHEHUSM.
N3 (22) craHOBHUTCA $CHO, YTO OCHOBOW QJITOPHUTMA SBISAETCS HAXOXACHUE (DYHKIHH
S(X,t), KOTOpYIO MOXHO Ha3BaTh (Pa3oBOM QyHKIIHEH.
W3 BelpaxeHus (21) momyyuMm ypaBHEHME sl IPOU3BOJHON BTOPOTO MOpsAJKa IO
HaIpaBJICHUIO

3 -5 1 -3
T :Z(Sx) A(Sxx)z _E(Sx) Asxxx (23)
KoTopoe nojactaBuM B (17). Haitném
2
(S)7F(9)~ f () +Z{s.x3=0 (24)
rae F(s) = MU, f(x) =ru,
2
S 3(S
{s}3="25-7] = (25)
s, 2l s,
Takum xe 00pa3oM HaMIEMIPOU3BOIHBIE TIO BPEMEHH:
3 -5 1 -3
Ty = Z(St) % (Se)” - E(St) Asm, (26)
2 o
(S"F(s)- (1) +7{S,t}= 0, (27)
2
Sttt 3 Stt
=" (28)

Sy 2§

Boipaxkenus (24) u (27) B COBOKYITHOCTH BBINIOJIHSIOT Ty € POJib, UTO M ypaBHeHHE (12)
JUISl NICKOMOM cHCTeMBbl. 3aMeTHM, 4To (24) u (27), no cyTu, ABISAIOTCS HEIMHEHHBIMUYPAaBHEHUAMU
TPETHETO MOPsIJIKA.

PaccMoTpeHHBIN IpuMep, M BeCh aHANM3 ObUI C/AENaH JAJs THIepOoIMYecKOro ypaBHEHHS
(12). Mns ppyrux TUNOB YpaBHEHUH MaTeMaTHYeCKOM (H3MKH - MapabOMYecKoro |
JUIMITHYECKOTO THIA, Y KOTOPBIX UMEIOTCS, COOTBETCTBEHHO, BPEMEHHBIE IIPOM3BOJHBIE TIEPBOTO
1 HYJIEBOT'O MOpsJKa, CUTYyalus ¢ BelpakeHUs MU (26) — (28) Oyaer npomte. Kpome Toro, HeMHOro
uHave OyayT BBITISAAETH BeIpakeHus (21) u (22).

Tounoe pemenue st (24) u (27) HaliTu cinoxHee, yeMm s ypaBHeHus (12). Ho 3xpech
TPYAHOCTH JIETKO KOMIIEHCUPYIOTCS TEM, YTO pPEIIEHHE OSTUXYPABHEHMH MOYKHO BBIIIOJIHUTS,
UCIOJIb3YSl METOJ] MOCIEI0BATEIbHBIX TPUOIMKEHUH.

VYpaBuenuss (24) u (27) BHemiHe TMOXOXKU (apryMEHTHI TOJBKO pa3HbIC), MOITOMY
MPOJIOJKUM pelIeHue JTF000T0 U3 HUX, HApUMEp, ypaBHEHHS (24).

Oynakumsa S(X) ¥ mapameTp MaloCTH o B HEM MMEET YETHYIO CTEleHb, MOITOMY CTOUT
paccmarpuBaTh paznoxenue S(X,t) TOIbKO MO YETHBIM CTENEHIM X :

S(X,t) = S (X, 1) + ar®S, (X,t) + & *S4 (X, 1) +.... (29)
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CrenenHoii psin (29), B orinuue ot cTeneHHbIX psanoB u3 BKb-npubmmkenus cxoaurces co
3HAYUTENIBHO OOJIbIIEH CKOPOCTBIO.

Cnenyer mnoscuuth, uro B Meroae BKDB wucnons3ytorcs creneHHble psabl UL
annpokcuManuu  GyHKIMM OpendakTopa. OTH  psAAbl  NPEICTABIAIOT cO00il  pasnoxeHue
npendakTopa B CTENEHHYIO CEPHIO OTHOCHUTEIIBHO MAajioro IMapaMeTpa, KOTOPBIH XapakTepu3yeT
OTHOILIEHHE MacIITabOB B CUCTEME.

B oOmiem ciyuae, npu ucnonb3oBanuu metoga BKb, crenenHbie psapl CTpOSTCS HA OCHOBE
aCHUMIITOTUYECKOI0 Pa3ioKeHMs pelieHus ypasHeHus Lllpenunrepa BOIM3M TOYKM MOBOPOTA, TIE
apryMEeHT CTallMOHapHOHM (ha3pl oOpamiaercss B Hylb. Toyka MOBOPOTa SBJISIETCS TOYKOM, TIe
KBAHTOBAsl CUCTEMa I€pEeCcTaeT BECTH ce0s KBA3MKJIACCHUUYECKH, U NPHUOIMIKEHHE CTallMOHAPHOU
¢a3bl mepectaet paboTaTs.

Crenennsie psaabl B Merone BKDB crpostes kak ¢opmaibHble psijibl, KOTOpbIE HE BCerja
cxonaTcs. OJHAKO, JaKe €CU psAAbl HE CXOIATCS, MX MOXHO HCIOJIb30BaTh JUISl MOJIYYEHMS
aCUMNTOTUYECKUX pemeHui ypasHeHus Illpeaunrepa, KOTOpbIE COOTBETCTBYIOT BBICOKUM
SHEPreTUYECKUM COCTOSIHUSAM KBAaHTOBOM CHCTEMBI.

Hcnonb3oBanue creneHHbIX psioB B Merone BKDB mo3Bonser nmoiayduts npuOiIMKeHHOE
pemienue ypaBHeHus Lllpenunrepa B BHJE acCUMOTOTHYECKOW (hOpMyInbl, KOTOpas TOYHAa BOIM3U
TOYKM HOBOPOTAa. DTO MO3BOJSAET MOJYYUTh BaXKHYI HH(POpPMALKIO O CBOMCTBaX KBaHTOBOW
CUCTEMBI B 00JIaCTU BBICOKMX YHEPIHM, I'/I€ KBAHTOBO-MEXaHUYECKOE ONHUCAaHNE HEOOXOIUMO.

Ecnu B JaHHOM CTENEHHOM psijie Hallero MeToAa OTOPOCHTh BCE WIEHBI, CIENYIOIIUE 3a
YJICHOM HYJIEBOT'O MOPSAIKA [0 TapaMeTpy «,Mbl IIOJIYYUM ypaBHEHHE HYJIEBOIO MPUOIMIKEHUS

2
(So)x F(Sp)— f(x)=0. (30)
BollonHsAs  cTaHAApTHYXO NOPOUEAYpPY PELICHUS YpPaBHEHUS C  pa3AesIAIOLIMMUCS
MEPEMEHHBIMU, HAIEM

Bo e P2 (s00= 17200

dx
S X
| F%(So)dso = | f%(x)dx, (31)
Su X

3/1€Ch BEPXHHUE MPEJEIIbl UMEIOT CMBICI TEKYIIUX KOOPAUHAT.
YToOBl HAWTH HIDKHHME IPENENbI, Hano pemnTh ypaBHeHus f(x)=0 mF(Sp;)=0.Tak

KaK Sy = Sp(X), TO OYEBHIHO
SO (Xl) - SOl' (32)
Bripaxxenne mnsa S, (x) Haiiném, pemas ypasHenue (31). Kak mokaspiBaeT IpakTuKa,

uHTerpan jeBoil yactu(31) MOXXHO BBIYHMCIUTbAHAIMTUYECKH, MPU YCIOBHM, YTO ypaBHeHue (3)
MMeEET TOYHbIN UHTErpall.

OnpenenuB Sy (X) ¥ BBIYMCIMB (II0 TOMY XK€ alroputmy) Sp(t), MBI MOXKEM IOCTPOMTH
Sp(x,t), a u3 HeE ompenenuTh NPUONMMKEHHOE DEIICHUE A ypaBHEHHs (2), MCIOIb3ys

npeoOpa3oBaHue, CBA3bIBAIOIIEE STATOHHYIO MOJIEIb C HccieayeMol ¢pyHkuuen (22).

u(x,t) = A(S, )_% U [So(x.)] (33)

Taxum 06pa3oM, HEOOXOIUMBIN HaM aJITOPUTM orpeaenéH. OH COCTOUT U3 4 3TanoB

1. Omnpenenenust auddepeHIInaTbHOTO OMNepaTopa SBOJIONUM  JITATOHHOW MOJETH |
IIpOBEpKa ero GopMaIbHOr0 COOTBETCTBHSI OIIEpaTOPY HCCIETyEMOM CUCTEMBI

2. IToctpoeHne BBIpaKEHUH, BeIpakaomux (azoByro Gyakuuio S(X,t) B 3aqaHHOM Hamu
NpUOIMKEHUH.

3. Pemraem stH ypaBHeHwUs, 1i1st onpenencaus Buna S (X,t) .
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4. HaxomuM  HykHyl0 Ham  ¢(yskmmou(x,t)-  npubmmkéHHOE — pemieHHe
i epeHIranbHOr0 YpaBHEHHUS, OTIMCHIBAIOIIETO MOBECHNE UCCIICTyEMOU CHCTEMBI.

CaoBa BepHéMCH K (24) u (27).

B03MOKHOCTb HYJIEBOTO HPUOIMKCHUS OIPAaHWYMBACTCSA PEIICHHEM HEpaBeHCTBA (IS

BbIpakeHUs (24)):
2

%{SO, X} << f(x). (34)

[Tono6HOE HEPAaBEHCTBO MOXKHO 3aMUCaTh U IS ypaBHEeHHSI (27).
3anumiem (25) B Buje

2
(55 S 3 {(so)xx} | a5

(So)x (So)x

Opnnako, u3 HepaBeHcTBa (34) MBI HE MOXEM CclelaTh BBIBOJ O IPUPOAE KPUTEpUS
MPUMEHUMOCTH METOa STAJIOHHOTO MOJECITUPOBAHUS.

UToOBI OTBETUTHh HA JAHHBIM BOIMPOC, BBISICHUM CMBICI BhIpaXeHHs (25) B o0meM ciydae,
abcomoTHO HezaBucuMoO oT Buaa QyHkiwid f(X) u F(Sp), mis gero ucnonb3yem Boipakerue (30), u3
KOTOPOTO TOJTY4YUM

1 1
&S 5 12
20 (o) 2+(fo)?,
%S, Ry ey Lo o= O
Ve, ———( 0) '(fo) +E(Fo) -(fo) i
5 1 3
0°s, 3 82F O°F
2 Sy 2 (-2 2T 1
3 1 3 2
- aF oy 1 o f
—Z(Fy) 2.20 . (f 2 02 (E)2(f) 2.20
( 0) 25 ()2 =5 (Ro)? (o) 2=

[ToncraBuM HaigeHHsle mpousBogHble B (30) W, mpousBens HECKOJIBKO JOCTATOYHO
MPOCTHIXITPEOOPA30BAHUMN, TTOTYIHM cnenylomee BBIpaKEHHE

Ny
1| f," 5 f' 1| F, 5(F
Sod=3| = =] |65 25l B (36)
2| fo 4\ f 2| Ry 4\ R
IToBTOpHM BBILIENPUBEAEHHBIE IEVICTBUS ms{Sy, t}
N
1| f 5( f 1| F, 5(F
(ot} =3 %_Z[%j sl 3l 2 @
0 0 0 0
Hcnonb3ys (36) npuBeném (34) k Takomy BUIY
0° (n— 77*) <<1. (38)

B 3ToM BBIpa’ke€HHH, MBI BBEIH MapaMeTp, C TOMOIbI0 KOTOPOT'0 MOKHO OXapaKTepU30BaTh
UHTEpBaIbl  (IPOCTPAHCTBEHHBIH W BPEMEHHOH) 3HAYMUTEIBHOIO H3MEHEHUs  (QyHKIMI,
f(x), f(t),F(Sp), F(t), ompenensomux MeXaHU3Mbl (TO €CTh XapaKTEPHCTUYECKHE M3MEHEHHUS

HapaMCTpOB) paSBHTH}IHCCHCI[yCMOf/'I CHCTEMEI U €€ MOJICIIH. HpI/I O9TOM BCIIMYHHBI

2
_ls(e L and ot x
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*\2 2
n*:i* 5 dX _ *ﬂ ;X*(O-)zl_@’gz

S| dx So
4x73| 4| do do?

: (40)

B naHHBIX BBIpak€HHMSX Mbl BBEIM OOO3HAuYeHMs: £ — 3Heprusi, KOTOpod oOianaer BCs
HCCIEeAyeMasl CHUCTEMBI, E- OHEPrus STAJOHHOM MOJEIM, do— BEIHMYMHA, XapaKTepU3YoIlas
pa3mepbl obnactu cymectBenHoro usmenenns ¢pyukuuu f(x), f(t), F(So), F(t). B (38) 6 - mapamerp,
aHAJIOTMYHBIN NTapaMeTPy KBa3UKIACCUYHOCTH B KBAHTOBOM TEOPHH.

KBa3ukiiaccuueckasi Teopus B KBAaHTOBOM MEXaHHMKE - 3TO METOJ MPHOIMKEHHS, KOTOPBIH
IIO3BOJISICT OIUCHIBATh KBAHTOBBIE CHCTEMbl C OOJIBIIMMU KBaHTOBBIMH YHCIAaMHM B TEpPMHUHaX
KJIACCUYECKON MEXAHUKH.

OTOT METOJ OCHOBAaH Ha MPENNOJOKEHUH, YTO MPH JOCTATOYHO OOJIBLIMX 3HAYCHMSAX
KBaHTOBOTO 4Mcia (OOBIYHO 3TO KBAHTOBOE YHCJIO JAEHCTBUS) KBAHTOBBIE CHCTEMBl HAYMHAIOT
IIPOSIBJISITH CBOMCTBA, KOTOPbIE HAIIOMUHAIOT MIOBEACHUE KIACCUYECKUX 00beKTOB. TakuM oOpa3oM,
MOXXHO paccMaTpuBaTh KBAaHTOBYIO CHCTEMY KaK KIIACCHUECKHUH OO0BEKT ¢ HEKOTOPBIMHU
KBaHTOBBIMH ITOIIPABKAMH.

B kBaszmkimaccuyeckoM MPHUONMKEHUH, BOJTHOBas (DYHKIMS KBAaHTOBOH CHCTEMBI MOXKET
OBbITH NpEJCTaB/IeHa B BUJIE CYMMBbI JIByX KOMIIOHEHT: OCHOBHOW KOMIIOHEHT, KOTOpasi OIMCBIBAET
KJIACCHYECKYIO TPACKTOPHUIO CHCTEMBI, U KOPPEKTHPYIOLIETO0 KOMIIOHEHTA, KOTOpas OIMCHIBAET
KBaHTOBBIC ITOIIPABKHU.

OcHOBHAasi KOMIIOHEHTa BOJHOBOH ()YHKIMH TIpeNCTaBIiIsieT co00i (ha30BBI MHOXKHUTEINb,
KOTOpBIM 3aBUCUT OT KJIACCUYECKMX KOOPAMHAT M MMIIYJIBCOB CHCTEMBI, a KOPPEKTUPYIOLIas
KOMIIOHEHTa, KOTOpasi 3aBUCHT OT KBAHTOBBIX YHCEJI, BKIIOYAET B C€0sI KBAHTOBBIE TIOMPABKH.

KBa3zukiiaccuueckoe mnpuONMKEHUE HPUMEHSETCs, KOrJa KBaHTOBbIE CHCTEMbl HMEIOT
OoJblIMie 3HAYCHHUS KBAaHTOBBIX UYUCEN, © MOXKET OBITh HCIOJB30BAHO ISl PEIICHHUS Pa3THYHBIX
3a/1a4, BKJIIOYAs BBIYMCIEHUE JHEPreTUYECKUX YPOBHEH aTOMOB M MOJIEKYJ, PAacueT CKOpPOCTEH
peakuuii B XHMMUYECKUX pPEAKUUSAX, U ONUCAHUS IUHAMUKMA KBAHTOBBIX CHCTEM Ha OOJIBLIMX
BPEMEHHBIX U IPOCTPAHCTBEHHBIX MACIITA0aX.

OpHako cienyeT 3aMeTUTh, YTO MPUOIMKEHHE KBA3UKJIACCHUKU HE BCErja MPUMEHUMO, U
MOJKET JJaBaTh HETOYHbIE PE3yJIbTATHI B Cllydae, KOr/la KBAHTOBbIE YHCIa HEJJOCTATOUYHO OOJIbINHE.

3anuch OIEHKU 00JacTH ONTHUMAJIbHOTO MPUMEHEHUS, NPEJIOKEHHAs B BUJIE HEpaBEHCTBA
(38), maér HaM BO3MOKHOCTh MOAPOOHO PACCMOTPETh OCHOBHBIE OCOOEHHOCTH IpeIaraéMoro
HaMH METOJa 3TAIIOHHOTO.

B Buzme, monoOHoMBbIpaXkeHHIO(38), MOXHO 3amucaTh HEPABEHCTBO, OOOOIIEHHOE IO
KOOPJMHATHOW U BPEMEHHOM NIEPEMEHHBIM:

O%(H-H")<<1. (41)
Bennunna © noka3ssiBaeT, Kak OBICTPO M3MEHSETCS OCHOBHAs XapaKTePHUCTHKa (Hampumep,
OHEPrHsl) CHCTEMBI B 3aBHCHMOCTH OT OBICTPOTHI HM3MCHCHHSCE IOJTOXKCHHA HOT BPEMCHH.
Benmuuuner H u H 3aBucar He TOJNBKO OT KOOpAWHAT, Kak Moao00Hbie UM B (36) u (37), HO U OT
BpPEMEHHU.
Uccnenyst HepaBeHCTBO (41), MBI MOXEM pacCMOTpeTh, KaK MHMHHUMYM, TpHU cllydas
MPUMEHUMOCTH METO/Ia STAIOHHOTO MOJIEIMPOBAHUS .

1. ®<<l;H-H) <@ (42)

Crnyvaii, Korja CKOpPOCTb M3MEHEHHS OCHOBHOW XapaKTEpPUCTUKH (HAmpUMep, >HEprus)

nccaeayeMon CUCTEMBI MHOTOKPaTHOIPEBBIIIAETOBICTPOTY U3MEHEHUN byHKIMH,
XapaKTEepU3YIOIINUX IPOLECC PA3BUTHS B UCCIIEyEMON CUCTEME.

2.0~1,H-H)<<1. (43)

JlaHHOE yCJIOBHE BBINOJHSETCAB Cilydae, KOIrja yJajloch HaWTH 3TAJIOHHYI0 MOJENb, Y
kotopoil ¢yHkums F(S), xapaktepusyromas ycioBue €€ pa3BHTHS, MaKCUMaJIbHO CXOXa IO
MOBEICHUIO ¢ (pyHKIMEH, aHaIOrMYHOM eil B uccienyeMoil cucteme. B aToM cimyuyae Ham MeTon
Oy/eT aHaJIoroM TeOpUH BO3MYILEHUI.
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Teopuss BO3MYIIEHUN - 3TO METOJ PELICHHS MaTEMATHYECKUX 3a7ad, OCHOBAHHBIA Ha
NPUOIDKEHUH PEIIEHUsT TMyTEeM pa3JIoKeHUss (QYHKIIMW WM YypaBHEHUS B psan Teinopa u
MOCIIEAYIOMIETO MPUOIMKEHHOTO BBIYUCICHUS ITOTO PsJIa.

B ¢usuke Teopus BO3MYIIEHHMH HCIOJB3YETCS I aHalW3a CUCTEM, KOTOpbIE HE MOTYT
OBITH TOYHO PEIICHBI AHATUTHYECKH, HO JJII KOTOPBIX CYIIECTBYIOT MaJible IMapaMeTpPhbl, KOTOPHIE
MOYXHO HUCIIOJIB30BATh JIJISl MPUOJIUKEHHOTO PEIICHHUS.

Hanpumep, MOXHO HCIOIB30BaTh TEOPUIO BO3MYIICHHUN ISl PELICHUS YpaBHEHUS
[lIpenunrepa s aroMOB M MOJIEKYJd. B 3Tom ciydae, raMWJIbTOHMAaH, KOTOPBIM OMKMCHIBAET
CUCTEMY, MOXKET OBITh pa3ioxkeH B psija Telnopa ¢ UCHOIB30BAaHUEM MAJIOTO MapaMmerpa - 3apsjaa
sapa aroMa. 3aTeM, MOYKHO NMPUOIMKEHHO BBIUYMCIUTH 3HAYCHHUS SHEPTHH W BOJHOBBIX ()YHKIIHMA
3JIEKTPOHOB B aTOME.

Teopusi BO3MYIIEHUN TaK)XE€ IIMPOKO HCMOJB3YETCS B KBAHTOBOM TEOPHUM IOJIS, TAE OHA
MO3BOJISIET BBIYUCIATH B3AUMOACHCTBUS MEK/y YaCTULAMM, UCIIOJIb3YSl B3aUMOJICMCTBHE, KOTOPOE
YK€ M3BECTHO WUJIM MOXKET OBITH JIETKO BBIYUCIICHO.

3.0>>1, (H-H)~ 03«1 (44)
[Tpu ycnoBuu, GECKOHEYHO MAajoro pas3Mepa 3HEPIMM CHUCTEMBl, METOJ, MCIOJb3YyEeMbII

HaMM, TaKXKC pa60TaeT KaK TCOpu:Aa BOSMym@HHfI.
B mponecce pa3BI/ITI/I${H3MCHeHHﬁ B CHCTCMC, COOTHOILICHUSA MCKIAY HapaMeTpaMH® 158

*
(H—H ) MOT'YT CYHICCTBCHHO M3MCHATLCA, HO TAK KaK COOTHOHICHUS MCKAY HUMU IIPpU 53TOM

OyIyT HepexoauTh OT OJHOTO Ciy4as HPUMEHHMOCTH K JPyroMy, TO Hall METOJ IO3BOJISET
MIOJIYYUTh HENPEPBIBHbIE NPUOIMKEHHBIE PELLICHUS] HICKOMOM 3aJ1auu.

BeiBoabl. B Hacrosmeir paboTe MBI pacCMOTPENIN aITOPUTM METO/a PEIICHHS IIHPOKOTO
Kpyra HEJIMHEMHBIX 3aJa4 - METOJa ATaJOHHOI'O MOJEIUPOBAHUSA, PACCMOTPEIN KPUTEPUU €r0
NPUMEHUMOCTH. J[aHHBI MeTOJ] MPUMEHSJICS HaMHU NPH PELICHUU Pa3IMYHOrO THUIA ypaBHEHHH
MaTeMaTHYeCKON (U3MKH: TIpPU pEIICHUH 3a7addl OpACIpOCTPAHEHUS HENIWHEHHBIX BOJIH B
aucnepcHoit cpene (3.1), 3a1aun 0 KOHBEKTUBHOM A (dy3un B IBYXKOMIIOHEHTHOW cpefe, 3a1ade
O HHU3KO3HEPreTH4YecKoM paccesHuu aekTpoHoB [18; 19; 20; 21]. Takxke mnpeamnonaraercs
NPUMEHUTHh JaHHBIH METOJ] K PEIICHHIO ypaBHEHUs TEIUIONPOBOJHOCTH M ypaBHeHHIO HaBbe-
Crokca. I[aHHBIe MNPUMEPLI MO3BOJAOT HaM HOATBECPAWUTL AOCTATOYHO HIMPOKUC BO3MOKHOCTHU
MeToAa. ITOT BBIBOJ KacaeTcsi Kak TUIIOB PEIIEHHBIX YPAaBHEHHM, TaK U XapakTepa HETMHEHHOCTH B
paccMOTpeHHBIX 3amavax. [loATBEpAMIIOCH TPEINONIOKEHHEe O TOM, YTO OJHHM W3 TJaBHBIX
MPEUMYIIECTB METOJa ATAJOHHOTO MOJEIMPOBAHUS SBISETCS €ro T'MOKOCTh M BO3MOXKHOCTb
MPUMEHEHUS JJIs PEIeHUs pa3jiMuHbIX TUIOB AU(QEepeHlraIbHbIX YpaBHEHUN C YaCTHBIMHU
MPOU3BOJHBIMU. DJTO MOXET OBbITh OCOOCHHO TNOJE3HO B CiIydasx, KOIJla HeT JOoCTyna K
AHAIIMTUYCCKOMY PCHICHUIO YPAaBHCHUSA WA, KOIr'Ja H€O6XOI[I/IMO 6BICTpO IMOJIYYHUTb YHCJICHHOC
peleHre ypaBHeHHU .

PGSYJ'II)TaTI)I, IMMOJIYYCHHBIC METOJAOM MOACIMPOBAHUSA, NOATBEPAUIIM PE3YJIbTATUBHOCTDH
Ipe/ularaéMoro MeToJa JSTAJIOHHOTO MOJAEIUPOBaHUSA Ui peuleHus AuddepeHnnanbHbIX
ypaBHeHI/Iﬁ C YaCTHBIMHU ITPOMU3BOJHBIMHU. MCTOI[ crocooeH JAaBaTb TOYHBIC PCHICHUA, CPABHUMBIC C
pe3yabTaTaMy, MOJYYEHHBIMH C HCIIO0JIb30BaHHEM KJIACCHYECKUX METOJIOB.
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Annomayun. Meouyunckue uHGOPMAYUOHHbIE CUCEMbl U IMALOHHbBIE NOOX00bl NpU
paspabomke ux UHQOOPMAYUOHHBIX MoOOenell 6Ce Yaue OCHOBbIGAIOMCS HA NPUHYUNAX,
MOOEUPYIOWUX MPU PA3TUYHbIX MUna uHgdopmayuu. Imo — OaHHvle 0 NAYUEHMAX, MEePMUHOLOUSA
U nooodepiHcKa NPUHAMUSL MEOUYUHCKUX peutenuti. Meoicdy smumu mpems munamu mooenet
mpebytomcs uemko onpeoenenHvle unmepgeticvl. OCHOBHbIMU NPOOIEMAMU, KOMOPbIEe 803HUKAIOM
npu onpeoeyieHuUu maxKux unmepghericos, AGNAI0OMC 83AUMOOCUCMBUSL MeHCOY OHMOLOSULECKUMU U
JlocUYecKuMuy 6vleooamu. B cmambe npedcmasnen nooxoo, OCHOBAHHBIU HA pPA3PAOOMKe
NPOCPAMMHO20 0DecneyeHuUs, OPUeHMUPOBAHHbII HA KOHYENMYAIbHYI0 CXeMy, 20e HAOIeHCaujum
00pazom npeoocmasnaiomes KOHYenmyaibHvle NPUMUmMuesl, NpeoOHaA3Ha4eHHvle Ol onpeoeleHus
CmMamu4eckux, OUHAMUYECKUX U OUANO208bIX ACHEKMO8.

KuroueBble c10Ba: MEIUIIMHCKHAE WH(OPMAIMOHHBIE CHCTEMBI, KOHIIENITYaJIbHbIE MOJIEIH,
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Abstract. Medical information systems and reference approaches in developing their
information models are increasingly based on principles that model three different types of
information: patient data, terminology, and medical decision support. Well-defined interfaces are
required between these three model types. The main problems that arise when defining such
interfaces are the interactions between ontological and logical conclusions. The paper presents a
concept-driven software development approach, where conceptual primitives are appropriately
provided to define static, dynamic, and conversational aspects.
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BBenenne. 3a nociegHue TPUALATH JIET MeIUIMHCKHE WH(popMaroHHble cuctembl (MUC)
COBEpPIIMJIM CYIIECTBEHHOE pa3zButHe B Poccum M Ha MEXAYHapOIHOM YPOBHE Kak B
OpraHMU3allMOHHOM, HAY4YHO-TEXHHYECKOM, TaK M B IIpakTH4YeckoM IiaHe. Bmepsoie o MUC
ropopuioch B Konmenmuu wuHbopmaru3anuu 3apaBooxpaHeHus Poccum  [1]  kak 00
uHpopmannonnoit cucreme (MC) nmoanepxku 3apaBooxpaneHus. B mocneayromeM ObIIH TPUHSATHI
JOKYMEHTBI, B OIIPEJICJICHHOM CMBICIIE perjiaMeHTupyrolue KoHdurypanuonnsie anemMentsl MUC.
B teopun MC wm3BecTHO, 4TO, Kak mpaBmio, co3maBarh MC MOxHO Ha 0a3e TUIIOBOW MOJEINH,
KOTOpasi HaXOJUTCS B PEMO3UTOPHH U COAECPKUT 0a3zoByro (3TanmonHyro) mozens MC, a Takxke
KOH(Urypauu IJisi ONpeJesieHHbIX oTpacieil mpousBoacTBa. [losromy Obiia co3mana «TumoBas
MeAUIMHCKass UHPOpPMAIIMOHHAs cUCTeMa MEePCOHU(PHUIIMPOBAHHOTO yueTa OKa3aHHUs METUIIMHCKOM
nomoun» [2] kak ocHoa i1 C B 31paBOOXpaHEHNUN.

PriHok nmporpammuoro obecriedenust B Poccum moay4u1 HOBbIA UMITYJIBC AJIE CBOETO OYpHOTO
pasButHs [3]. B Hacrosiee BpeMs B TOCYAapCTBEHHOM peecTpe mporpamm Haxoautcs 6omnee 100
NC meauumMHCKOro Ha3HAUY€HUs OT MPOCTBHIX JJIS alTEYHBIX MYHKTOB, Ja0OpaTopuil 10 OOJBIIMX
MPOrPaMMHBIX KOMIUIEKCOB JJIsi KPYMHBIX 00ibHUL [4]. MOXKHO BBIIEIUTh MUHUMAJIbHBIN HaOOp
3JIEMEHTOB, KOTOPbIKA NpucyTcTBYeT B MUC 1 KOTOpBIN MO3BOJISIET OTHECTH €€ K TOMY WJIM UHOMY
YPOBHIO. DTO HAIWYHE IEKTPOHHONW UCTOPHH OOJIE3HU W/MIM aMOyIaTOPHON KapThl (3JIEKTPOHHOU
KapTOYKM TMalMeHTa), CTaTHUCTUYECKOM U (DUHAHCOBOW OTUETHOCTH, CPEICTB IUIAHUPOBAHUSA,
OCHOBHBIX IOJICUCTEM, HanOojee BOCTpeOOBaHHBIX MPHU KOMIUIEKCHOW aBTOMAaTH3AIMH JIEYeOHOTO
YUPEKIACHUS.

3a 3TH ke To/bl B pa3IMYHbIX pelakuuiax BeceMupHoi opranusanueil 31paBooXpaHeHus OblIn
NPUHATHL pamMoO4yHass MojJeJdb W CTaHAApThl HAIMOHAIBHBIX HMH(POPMAIIMOHHBIX CHCTEM
3apaBooxpanenus [S]. HoBelit aTan, cymectBenHno Biusitomuid Ha pazsurue MUC, npencrasiieH B
HaunonaneHoMm mpoekte «3apaBooxpaHeHue» — 310 denepanbHblil npoekT «Co3aaHue €IUHOIrOo
1M (POBOro KOHTYpa B 3PABOOXPAHCHUN HA OCHOBE €UHON TOCYIapCTBEHHOW WH(MOPMAIMOHHON
cuctemsl B chepe 3apaBooxpanenus (ETUC3)» [6]. CoBpeMeHHOE COCTOSTHUE PA3BUTHS MEAUIIMHbI
1 OMOMEIMIIMHBI TAaKOBO, YTO HAKOIUICHBI BeCchMa Ooibimne oO0beMbl MH(GOpMAMM W 3HAHUN B
Pa3IMYHBIX 00JACTSIX MEAUIIMHCKON HAYKH.

[ToaToMy yXe OCTpO CTOUT BOIPOC O CO3/IaHUU €AUHBIX, YHUBEPCAIbHBIX, UHTETPUPOBAHHBIX
CUCTEM JUIsl XpaHEHHUs, CUCTEMAaTU3allud U UCIOJIb30BAaHUS TAKUX JaHHbIX U 3HaHuU. IIpu 3TOM
ClIeyeT Y4YUThIBaTh, YTO B CHCTEMax MCIIONb3YIOTCS pa3HOOOpa3Hble (OpPMBI IPEACTaBICHUS
JAHHBIX, HAXOJAIIMXCS WM3HAYAJIBHO B PA3IMUYHBIX XpaHWIMIIAX. YCHEUIHas CHHXPOHU3aLus
JnaHHbIX U3 pa3anuHbix MMC Bo3MoO’KHA B ciyyae nepeaayu 1o NpoToKojIaM U Ipeodpa3oBaHus B
¢dopmar, kotopsli mpuHAT B 1pyroit MUC, u ob6patHo. [Ipobnema unrerpauuun MUC B HacTosiee
BpeMs SIBJIIETCS BeCbMa aKTyalbHOW. PelieHue naHHOM MpoOsieMbl MPEnCTaBiIseTCs] Ha OCHOBE
MEXIYHApPOAHBIX CTaHJIAPTOB, ONPEACIAIONIMX MpaBuiIa oOMeHa HH(OpManue B MeTUIMHE.
Cpenu pa3pabOTUMKOB CTaHJAPTOB MHTErpaluy MEAMIMHCKHUX JaHHBIX 0c0o00 Belnensercs HL7
FHIR (Health Level 7 — Fast Healthcare Interoperability Resources) [7].

Kpome cunxponuzammu npu pazpadboTke u mMojaepHuzanuu coBpeMeHHbIXx MUC BO3HHKAIOT
BOMNPOCHI CHUCTEMATU3allMd M HHTErpallid 3HAHWM, AAHHBIX M JOCTYHHBIX HH(pOPMAaIMOHHBIX
pecypcos. [IpuueM nomkeH ObITh 0OECTIEUEH JHOCTYN K METOAaM, CPEICTBAM aHalM3a U 00pabOTKH
naHHbIX. KoHIENTyanbHYyI0 OCHOBY Takoro Habopa MHCTPYMEHTOB OOpaOOTKH 3HAHUIM M JaHHBIX
cocraBisier oHTojorus. llonarne onromorun miga WC yxe NpoyHO BOLUIO B MPAKTUKY,
MPEACTABICHO B SHUUKIONEAUSX [8] M HIMPOKO M3BECTHBIX KHHUTax [9]. B Hacrosimee Bpems
OHTOJIOTHS Jie-(haKTo SABJIsETCs siApoM U riaBHBIM KoMroHeHToM MUC. Ona onuchiBaeT cucreMy
3HaHU U 3a7aeT GopMaibHbIE CTPYKTYPHI AJIS PEACTABICHUS €r0 KOHTEHTA.

3aMeTHM, YTO OHTOJIOTHSI IpeaMeTHoW obmactu paszpaborunkamu MUC moHumMmaeTcss Kak
ONHCaHHE OCHOBHBIX TOHITHUN, COCTABISIONIMX COAEp)KaHHE HH(POPMAIIMOHHOW CHCTEMBI, U
CEMaHTUYECKUX CBA3eH Mexay HUMH. OHTOJOTHS COIEPXKUT TMOHATUS MOJAETUpYyeMOoW o0usacTw,
CBSI3bIBAIOIME HMX OTHOLICHMs, aTpUOYThl MOHATUN M OTHOIICHUH, OrpaHMYEHHUS HA 3HAUYEHUS
aTpuOyTOB, a TAK)KE€ aKCHOMBI, OINpPENENSIONINe CEMaHTUKY MOHATUNH M oTHomeHud. [locTpoenue
OHTOJIOTMM 3HAHMU TMPEJCTaBIsSET COOOH MpoIlecC MOJEIMPOBAHUS ITHX 3HAHUM, (QaKTHUUYECKH
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IIPOLIECC TOCTPOECHUSI MOJIENIN MHUpa PEIIAEMO 3a/1auM, KOTOPbIN HA3bIBAETCS KOHLENTYaIU3aUei.
Takum oOpa3om, OHTONOTHS TIPEACTABISETCS Kak mHTepdeiic k 6aze 3Hanuii [9]. CoBpeMeHHbBIC
MEIULIMHCKUE UH(OPMAIIMOHHBIE CUCTEMBI M CTAaHJIAPThI BCE Yallle OCHOBBIBAIOTCS HA MPHHLUIIAX
ONpEIIEICHHBIX MOJEIIEH.

IIpn 3>TOM BO3HHKAIOT BOIPOCHI ONUCAHUS B3aUMOACUCTBUSA MexAy HUMHU. Hanpumep, B
pabote [10] oOcyxmaroTcs TPOOJIEMBbI B3aUMOJICUCTBHUS MEXKIY TPEMs Pa3IMYHBIMUA THIIAMH
MOJIENIEH, HUCHOJB3YEMBIX pa3HbIMM TIpYyNIaMU JJs IPEACTABICHUS BCEBO3MOXHBIX aCIEKTOB
kiInHu4yecko mHpopmanuu. IlepBeiii Tun — uHopmanuonHas monenb — «MHpopmanusy wunu
«/laHHBIE TaUMEHTa», TO €CTh CTPYKTypa HWHGPOpMAIMK, KOTOpas MJOJDKHA XPAHHUTHCS B
ompeneraeHHON 0Oa3ze maHHbBIX. Hampumep, mozens crpaBodyHoi uHbopmaruu HL7 (RIM) [7],
apXUTEKTypa 3JIEKTPOHHBIX MEIUIMHCKUX 3alMucell WIM MOJENEH, KOTOpbIE JIEKaT B OCHOBE
apXUTEKTYpHhl, 00bIYHO BhIpakatoTcs B UML nuarpammax.

B nacrosmee Bpems si3pik UML siBnsieTcst oOLIENpUHATEIM MHCTPYMEHTOM MOJIEIMPOBAHUS
nporpamMmmHoro obecriedenus [11]. Bropoit Tunm — koHuenrtyaibHas Mojenb WiId «OHTOJIOTHSY.
KonnenryanabHble MOAETN OOBIYHO BBIPAKAIOTCS B MEpapXHsX, cUcTeMax (peliMOB MIIM B JIOTUKE
onucanus [12]. Tperuii Tn — 310 Moaenu «BbIBOJa» — MOAEIH, KOTOPbIE MHKAIICYJIUPYIOT 3HAHUS,
HEO0OXOIMMBIC JIJISl TOJIYYCHHUS BBIBOJOB, pEUICHUH W JeicTBUil. Takoe MHOro(yHKIIMOHATBHOE
pacmpesielieHne OTpa)kaeT aHalIMu3 MOTpeOHOCTeH B CBOEBpPEMEHHON WHGpOpMaIlUU ISl CUCTEM
MOAJEPKKU MPUHITUS MEAMLMHCKUX PELICHHH, OCHOBAaHHBIX HA METOJUYECKHX PEKOMEHIAlUIX.
Otu uHGOPMAIIMOHHBIE TOTPEOHOCTH JENIAT Ha JIBE KATETOPHUH.

[lepBas kareropust — 3TO JaHHbIE O MAllMEHTAaX U KIMHUYECKUX CUTYyalUsX — MHpopmanus,
MOJIy4eHHasi OT MEIULMHCKUX PAOOTHUKOB O KIIMHUYECKUX HAOMIOICHUSAX U PE3ybTaTax, U, KpoMe
3TOrO, MOTYT OBITh TIPEICTABIICHBI 3aKIIOUEHUS, CJACITAHHBIE PYKOBOACTBOM WIN JIPYTUMHU
KOMITBIOTEPHBIMU ITPOrpaMMaMU, YYUTHIBAIOUIIMH YEI0BEUECKUN (HaKTOP.

Bropas xareropusi — 3T0 enuHas ¥ HE3aBHCHMAs OT MalMeHTa WHPOpMAaLUs O METUIMHE U
BpaueOHOM MpPaKTHKE, KOTOpas, B CBOIO OYepe/lb, TaKXKe ACNUTCS Ha CIEAYIOIIUE MOAKATETOPUU:
—HE3aBHCHMBbIE OT METOJUYECKUX PEKOMEHIAIMM CTAaTUYECKUE 3HAHUSI — ONPEEIICHUS U 3HAYCHUS
KOHLICTIIINI U TECHO CBS3aHHBIX C HUMH MPELEACHTOB, TAKUX KaK MMOKa3aHUsl U MPOTUBONOKA3aHUs
JIEKapCTB, MMPUYMHBI U CUMIITOMBI 3200JI€BaHMA, MEXaHHU3MBbI TECTOB M MPOIENYP, KOTOPHIE MOTYT
ObITh KaK OTHOCHTEIHHO HE3aBUCHUMBIMU OT OTAENBHBIX PEKOMEHJAIUi, TaKk H HampsMyro
CBSI3aHHBIMHU C KOHKPETHBIMHM KOHLEMIUSAMU O€3 CI0XKHBIX BBIBOJIOB; —AMHAMUYECKOE TOHUMAHHUE,
3aBHCSIEE OT METOAMYECKUX PEKOMEHJAlUN — MOJENb TOro, Kak JelaTh BBIBOABI M MPUHUMATH
peleHrs Ha OCHOBE KOHKPETHOM HHQpOpMaluu O ManueHTte M (akrax, HE 3aBUCIIIUX OT
METOJINYECKUX PEKOMEHIAIUH.

IIpoGaembl uHTepdeiica MexIy KOHIENTYAJbHOH MOAeNbI0 M HHGOPMALMOHHONI
moaeabto MUC. OnumieM TEXHOJOTHUI0O W BO3HUKAWOIIKME MpoOsiieMbl MO (HOPMHUPOBAHHIO
IPOTOKOJIOB WM  METOAMYECKMX  pEKOMEHJaluii B  ucnoiHseMoil  ¢opme, KoTopas
B3aUMOJICHICTBYET C DJIEKTPOHHOM KapToil marueHta (M Oojee MIHMPOKUMHU KIMHUYECKUMHU
MHGOPMAIIMOHHBIMM CUCTEMaMHM W JIaHHBIMH). J[OMyCTMM, YTO OCHOBHBIMH KOMIIOHEHTaMU B
MOJIETISIX BBIBOJA SIBIISIIOTCS «KPUTEPHUM» — JIOTUYECKHE BBIPAKEHUS, KOTOPHIE 3aIIyCKalOT BBIBObI
U OeUCTBUSL.

Jl51s TOro 4ToOBI OCYIIECTBUTh PEKOMEHAAINHN ISl KayKJ0T0 MalMeHTa, KpUTEPUH U3 MOJENN
BBIBOJIA JIOJDKHBI OBITH MPEeoOpa3oBaHbl B 3aIPOCHl K COOTBETCTBYIOIIEH 3JIEKTPOHHOM HCTO PUU
0one3nu maunueHTta. Kaxngas Mojenp omnpeaenseT COOTBETCTBYIOLIUE Oaszbl JaHHBIX — 3alKcu
MAIMEeHTOB, JUHAMHYECKHE HCIIOJIHSAEMbIE PYKOBOJCTBA M CTaTW4eckylo HHpopmaruio. OmHako
ANIEKTPOHHBbIE MEIUIMHCKUE KapThl MAIMEHTOB M CHUCTEMbl KIMHUYECKUX JaHHBIX OyAyT
MOTIPE)KHEMY pPa3padaThIBaTbC HE3aBUCHUMO OT CHUCTEM MOAJEPKKU MPUHATHS MEIUIIMHCKHX
pelleHnid, OCHOBAHHBIX Ha METOAMYECKHX PEKOMEHJIAlUAX, I0O3TOMY Ba)KHO pa3paboTaTh YeTKU
orpeJiesIeHHbIN HHTepdeic paboThl MEXIAY 3TUMHU MoaessmH [ 13].

Ha pucynke 1 mpencraBieHsl HHTepdeiichl MeXAy Tpems OjgokamMu Mojaenedl u ux
cooTBeTcTBYytole penosutopun [10]. Tpu momenu mokas3aHbl B BHJE OJIOKOB, 3aT€HEHHBIX HX
COOTBETCTBYIOIIMMHU  peno3uTOpusiMU. JlJIi HArJISIIHOCTHM HOMEp, OTHOCSAUIMICS K  THILY
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MIPUBEJCHHOM BBIIIE KJIACCH(PHUKAIMU, YKa3aH B CKOOKax JJs Kaxaoro xpanwiuma. Muarepdeiics
MOKa3aHbl B BHUJAEC TpPEX YacTeW Jjomacted BeTporeHeparopa. Kaxnmpiii wHTepdeic sBusercs
JIBYHAIIPaBICHHBIM. B KaXI0M HampaBlieHUW KaXIplii uHTepdelic GuibTpyer M mnpeodpasyer
nHGOpMaLHMIO TAaKUM 00pa3oM, 4TOObl IPUHUMAIOILAS MOZEb BHJIENA TOJIBKO Ty 4aCTh MCXOJHOMN
MOJICJIM U CBSA3aHHOTO C HEH XpaHWIMINA, KOTOpas UMEET OTHOIIEHHE K €€ COOCTBEHHBIM IIEIISIM,
YTO CUMBOJIM3UPYETCS CTPEJIKAMM, BBIXOAAIMMH U3 KaXJA0H MOJAEIN B BUJEC MHOXKECTBA IIUPOKHUX
JUHUNA U TPOJOJDKAIOUIMMUCS OT MHTepdeiica B BHIE OTICIbHBIX TOHKHX JUHUH. [loMmumo ToroO,
YTO CTPEJIKH HecyT MH(pOpMalHIo, OHU HecyT oOs3arenbcTBa. Kax bl nHTepdeiic HakiaabBaeT
B3aMMHBIE 0053aTENIbCTBA HA J[BE MOJEIH, KOTOPBIE OH COEAMHSET, U BCE 3THU 0053aTeNbCTBA
JOJKHBI OBITH COIJIACOBAHHBIMU, YTO CHMBOJIM3MPYETCSl HAJOKEHHMEM MHTep(EeHCcOB B ILIEHTpE
yepreKa.

- e ==

Kommenryamsas nogem
{Omronorms)

Mogam sxmomz
(Momenm pyxogoaeTea)

Craraermecime IEHHEIR

(Z2)

Pucynoxk 1. UuTepeiicel, Moaeu U cooTBeTcTBYIOIIUE peno3uTtopum (cMm. [10])
Figure 1. Interfaces, models and corresponding repositories (see [10])

Jlns Ooniee HArMSAHOTO IMPEJICTABICHUS HOMEpP, OTHOCSIIUICS K THILy MPHUBEICHHON BbILIE
KJIacCu(PUKaIMK, TIOKa3aH B CKOOKax I KaxkaoW 0a3bl maHHbIX. MHTEpdeichl mpeacTaBieHbl B
BUJIe «iIomacTei», W KaxAblil uHTepdelc sABIseTcs IByHampaBieHHbIM. Kaxaplii w3 3THX
uHTepdeiicoB GunpTpyeT U npeodpaszyeT JaHHble TaKUM 00pa3oM, YTOOBI MPUHUMAIOLIAsT MOJENb
BUJIENIa TOJIBKO Ty YacTh MCXOAHOM MOJIEIM M CBSI3aHHYIO C HeH 0a3y JaHHBIX, KOTOpas HMEET
OTHOIICHHE K €€ COOCTBEHHBIM LENSM, YTO O003HAUEHO CTPEIKaMH, BBIXOISIIIUMH M3 MOJEIH.
Crpenku HE TOJIBKO HECyT MH(GOpPMalMI0 U 00s3aTeNIbCTBA, KaXAbIM HMHTEpQeiic HakiaaplBaeT
B3aMMHBIE 0053aTENIbCTBA HA J[B€ MOJEIH, KOTOPbIE OH COEAMHSAET, U BCE 3TU 0053aTeNbCTBA
JOJDKHBI OBITH corjlacoBaHHbIMU [10].

CTpyKkTypa MHKAICYJSALUH, HUCHOJb3yeMas B PA3JIMYHBIX MOJENAX BBIBOJAA WH(OpMAINH,
MOXKET BecbMa CHUJbHO pasznuyarbed. KiroueBoit mpolOiemoil ans  uHTepdeiica Mexay
MH(POPMAIIMOHHON M KOHLENTYaJIbHOW MOJENsAMHU siBiseTcst uHKancyssiuug [10]. AnanoruyHbie
po0GsieMbl BO3HUKAIOT U C MOJIEbI0 BbIBoAa. Hampumep, cuHTakcuc ApjieHa Hpeanojaraer, 4ro
JIaHHBIE MalMeHTa MOTYT OBbITh NMPEACTaBIEHBl B BUJE CIIMCKOB 3HAYEHUH C OTMETKAMU BPEMEHU
[10]. IIpuuem cuHTakcuc ApjeHa ONpEeNeNseT S3bIK KPUTEPHEB, COJAEPKUT ONEpaToOpbl JUIs
YIPABJIEHUS TAKUMU CIIMCKaMH, IPOBOJUT CPAaBHEHUS 3HAUEHUN U BPEMEHHBIX METOK. ABTOpHI [ 10,
12] cuwmrator, yTto MHpOpMAIUSA O NAIMEHTaX MOXKET OBbITh BbIpAaXKEHA B BHJIE JK3EMIUISIPOB
CTPYKTYpUPOBaHHBIX OOBEKTOB, Takux kak Investigation Result u Note Entry, oGo3Hauarommx
nepuosl aeiictBus. B pabore [12] undopmanmio mnpeacTaBisioT, Kak 4acTb BPEMEHHOW 0Oa3bl
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JaHHBIX, KOTOpas JIOIyCKAET CJIOKHBIE BPEMEHHBIE 3allpoChl U BBIBOJBI. Bce maHHbBIE 3THX Tpex
MOJIeJIC BBIBOJA HAIPSMYI0 HE COOTBETCTBYIOT KaKOW-ITHOO STAaJTOHHOW MOJEIH MEIUIIMHCKOMN
KapThl nmanuenTta. CyniecTByeT Tpu MOAX0/1a K 3TOH mpobieme:

1. Ocoboe npeacTaBicHUE.

2. Ucnionb3oBanue nHGHOpMAIIMOHHON MOJEIH, OCHOBAaHHOM Ha CTaHAApTaXx.

3. Coznanue BUPTYaIbHOM MEIUIMHCKOW KapThl B PaMKaX MOJEIN BBIBOAA U OIPEAEIICHUS
COIOCTABJICHUS 3TOM MOJIENHN C KaXKJOH OTACIHbHON HH(POPMAITMOHHONW MOJEIBIO.

B pamkax sTanoHHOro (CTaHZapTU30BAHHOTO) MOAXOAA, MPUMEPOM KOTOPOTO SIBISETCS
CHUHTAaKCUC ApAeHa A MOJyJiel MEIULIUHCKON JIOTUKH, PA3IMYUs B UHKAICYJISALMU yCTPAHSIIOTCS
CHelHaIbHBIMU TpOorpaMMaMH. AJBTEPHATUBON SIBISIETCS CO3/aHHME OTOOpaKEHUS Ha OCHOBE
CTaHJapTHON MH()OPMAITMOHHOW MOJIEINH, HO 1OI00HBIE TIOJIXO/IbI CO3/AAI0T CIIEAYIOIINE POOIEMBbI:

—JOCTHKEHUE CTaHJIAPTHOTO IMPE/ICTaBICHMsI, OTBEUAIOIIEro TpeOOBaHUAM Kak HHTepdeiica,
TaK ¥ UH(OPMAIIMOHHBIX MOJIENICH, MOKET OBITh 3aTPYIHEHO;

—HM OJJHA U3 CYLIECTBYIOIIMUX B HACTOSIIEE BPEMs CUCTEM MEIULMHCKON TOKYMEHTAlUU He
ocHoBaHa Ha uHpopmarmonHon Moaenu (RIM) unu 1r060M 0100HOM CTaHIAPTE, XOTS HEKOTOPHIC
W3 HUX HAXOJATCS B Pa3padOTKe.

Urob6sl oboiiTu Takue mpobiembl, kak EON systems, onpeaenuin «BUPTyadbHbIE CHCTEMbI
MEIUIMHCKUX 3alucel» — MO CYTH, MOJEIM MEAMIMHCKUX 3aluced, aJanTHpOBaHHBIE K
MOTPEOHOCTAM METOIUYECKHX pekoMeHaanuil. [IpuBeneHHbI BbIlle aHANW3 MpenoiaraeT psij
TpeOoBaHUi K HMHTepdelicy, HaUMHAs OT MOJENW BBIBOJA M 3aKaHYMBass MH(POPMALMOHHBIMU U
KOHIENTYyalbHBIMU MOJEISIMH. Takoi aHaiu3, B YaCTHOCTH, JIaH B padoTe O MOJIb30BATEIbCKHUX
TpeOOBAHUAX MEXKIY TpeMs Moaensimu [14].

1. Cpenu Tpex Moaene:

— COIJIaCOBAHHOCTb 3HAUEHHUS: 3HAUEHUE BCEX HCIOJb3YEMbIX MOHATUH, TJe Obl OHU HU
MOSIBJISUINCH, JIOJDKHO OBITh OJIMHAKOBBIM M BBIBEJICHO U3 OMPE/CICHUN B KOHIIENTYAIbHON MOJIEINH;

— KOHKpPETHasl WHKAICYIALWS JaHHBIX MEXIy HWH(POPMALMOHHON W KOHIENTYaJbHOU
MoJeNsIMU: UHTep(henc MeXTy KOHIENTYalbHOW MOJIEIbI0 M MHPOPMAIIMOHHON MOJAENBIO JOKEH
OIpEeEATh OTBETCTBEHHOCTh W CTPYKTYpY Il KOHILENUMH cTaryca Takux, Kak «lcropus
00J1e3Hm.

2. Ot Mozienu BbIBOJIA K MH(POPMAIIMOHHOW MO/IENH MallUeHTa:

— COOTBETCTBUE CTPYKTYphl: HH(OpPMAIIMOHHAS MOJIENb JIOJKHA COAEp)KaTh MH(POPMALIUIO O
ManueHTe, HeoOXOAUMYIO ISl ONpPENENeHHs] COOTBETCTBUSA KpuTepusM. 3. OT mojenu BbIBOJA K
KOHLENTYaJIbHOW MOJIEIIH:

— CTENeHb BBIBOJOB B KOHIENTYaJIbHOM MOJENN: MOJEIb BbIBOAA TpeOyeT, dYToObI
KOHIIENTyaabHasi MOJIENb MPEJOCTaBIsIa BBIBOJABI Ha YPOBHE «caXxapHbId quader», «3aboreBaHue
MOYEK» U «3a00JIeBaHUE CePIIa;

— CcoJepXaHHE OHTOJIOTMYECKOM Oa3bl 3HAHWI: BBIBOJAMMBIE JaHHBIE OT JaOOpPATOPHBIX
3HAYEHUN [0 «IOCTOSIHHO TMOBBIIIEHHOTO YPOBHS XOJECTEPUHA» MOTPEOYIOT COXpaHEHUs
COOTBETCTBYIOILIMX MOPOTOBBIX 3HAUEHUI B OHTOJIOTHYECKOM Oa3e 3HaHUM.

Ecnu «oTcyTcTBHE MOYEYHONM HEJOCTATOUHOCTHY JIOJKHO OBITh MOTY4YE€HO ITyTeM JIOrHUeCKON
abCTpakuuu, Ui STOr0 TakkKe MOTpPeOyloTCs COOTBETCTBYIOIIME IOPOTOBbIE 3HAYEHHUS B
OHTOJIOTMUYECKOI 0a3e 3HaHUH.

3akuouenue. [IpoBeeHHBIN aHaNM3 MOKa3aj, YTO YacTU apXUTEKTYpPbl, H300paKeHHbIE Ha
pucyHke 1, peaqn3oBaHbl YaCTUYHO, HO IOJIHAS peaiu3anusi, B KOTOpoil nHTepdenchl onpeaeneHbl
JOCTaTOYHO XOPOILIO, YTOOBI OOECHEeYUTh JIETKYI0 MHTErpalMio M MaclTadMpoBaHUE, €Ille He
nocturHyta. COOTBETCTBEHHO HEOOXOAMMO pa3padoTaTh MOIXOAbl K IMPOEKTHPOBAHHUIO
uHTeppEiicoB, C TMOMOIIBIO KOTOPBIX MOXHO OyJeT o00ecleunuTh MOMICPKKY MNPUHITUSA
MEIHUIMHCKUX PEIICHUH.

Hamnpumep, «BUpPTyallbHYI0O MEIUIMHCKYIO KapTy» MOKHO PaccMaTpUBATh KaK <IIOJTHYIO»
Bepcul0 HHTepdeiica MexAy JOoTHYecKHMH U uHpopmanmmoHHIME MonensmMu [15]. Yacts
uHTepdeiica ¢ MOAENbI0 BHIBOJA YETKO OINpeseieHa, HO HH(OpPMAalMOHHAs MOJENb M ee
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COINIOCTABJICHUE C CUCTEMOM DJIEKTPOHHOW MEIMIIMHCKON TOKYMEHTALUH IO-TIPEKHEMY COCTOUT U3
CIIELIMAIBHBIX pa3AesioB IporpaMMupoBaHus [12].

[Tnardopma pa3paboTku cooOuieHuit [7] ¢ ee pa3BUTHEM OT STAIOHHOW WH(MOPMAIMOHHOU
mozaemu (RIM) depes mHbopmarmonnyro monaenb coodmenus (MIM) K KOHTEKCTHOCBSI3aHHOM
nHpopmannoHHoi Monenu coodmmenus (RMIM) mpencraBnsier coboii oHY 4acTh uHTEpdEiica oT
MH(OPMALIMOHHONW MOJIEH K MOJENTH BBIBOZA, KOTOpas MOTEHIMAIbHO MMEET JIeJI0 CO MHOTMMH
npoOieMaMy MHKAICYJISIUU U mpeoOpa3oBaHUs, HO B paMKaX, KOTOPBIX KaXJ0€ COOOIICHHE
JOJDKHO OBITH TPOPa0b0TaHO (TIOYTH) UHANBUYAJBHO.
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Annomayun. Pane uucna 6 cucmeme ocmamoumviX KIACCO8 NOKA3bIEAEM KOIUYECHIBO
nepexo008 uepe3 OUANa3oH Npu nepesooe Yucia 6 NOZUYUOHHYIO CUCIEMY CYUCTEHUS U NO38015em
nosvicums 3¢hheKmueHoCms HeMOOVIbHBIX ONepayull U onpeoeiums 8blxo0 3HAUeHUl 3a OUANA30H.
OcHO8HBIM NOOX000M K BbIMUCIEHUIO paHea A61Aemcs ucnoavsoeanue Kumartickoii meopembr 00
ocmamkax. B cmamve npeonoscern nodxoo, nozeonsowuil 8bIMUCIUMb PAHE C UCNONb308AHUEM
Habopa CneyuanvbHblX uucen, OAs KOMOPbIX 3apaHee GblYuUcieHvl paneu. Mooenuposanue
PACCMOMPEHHBIX MEMOO08 NPouU3sedeno Ha sisvike npozpammuposanus Python. IIposeoen ananus
NOTYYEHHBIX Pe3YIbmamos U OaHbl peKOMeHOayuu OalbHeluue20 UCNOIb308aHUSA NPEOTIOHCEHHO2O
Memooa.
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Abstract. The rank of a number in a residue number system indicates the count of transitions
through a range when a number is converted to a positional number system and allows for more
efficient non-modular operations and detection of values out of range. The main approach to
calculate the rank is the use of the Chinese Remainder Theorem. In this article the approach which
allows to compute the rank using a set of special numbers for which ranks are computed in advance
is proposed. The simulation of the considered methods is done in the Python programming
language. The results are analyzed and recommendations for further use of the proposed method
are given.
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Introduction. The Residual Class System (RCS) is a non-positional number system in
which a number is represented as remainders on a set of coprime numbers called RCS modules. In
this case, operations such as addition, subtraction and multiplication can be performed
independently for each of the remainders, the size of which is much less than the size of the original
number. In the case of large numbers, in particular, more than 32 bits, the size of the modules can
be of the order of 7-9 bits. Thus, the system of residual classes finds its application in cryptography
[1-2], digital filtering [3], and other areas in which the main operations are addition and
multiplication. The corrective properties of the residual class system allow it to be used to detect
and correct errors [4]. The system of residual classes is especially effective in the case of its
implementation on specialized integrated circuits [5], which allow you to build a circuit taking into
account the size of the modules and the required modular operations.

However, a number of operations in RCS, called non-modular, require knowledge of the
positional characteristics of the number. Such operations include division, comparison of numbers,
determination of the sign of a number. Increasing the efficiency of computing these operations can
be solved by reducing the computational complexity of determining the rank of a number in RCS.
Another application of the number rank function is to control arithmetic operations.

The article is further organized as follows. Section 1 discusses the basics of the residual
class system and known methods for calculating the rank. Section 2 proves a number of assertions
that make it possible to increase the efficiency of the rank calculation. Section 3 is devoted to
modeling the considered methods in Python. In conclusion, recommendations are given for the
further use of the proposed method.

1. Investigation of the rank of a number in the system of residual classes

Let a system of residual classes with modules be given {p;,p,, ...,pn}, Which allows
representing the number X € [0, P), where P =[]~ p;, in a unique way in the form of remainders
after dividing the number Xby modules p;, i.e. in the form X = (xq, x5, ..., x,)[6].

At the same time, to obtain a representation of the number Xgiven in the form of remainders
(x4, X5, ..., x,)in the positional number system, we use the Chinese Remainder Theorem (CRT):

n n

(
inBi =inBi—rXP 1)

i=1 P i=1
where B; = P; - |Pi‘1|piare RCS bases, P; = P/p;, |Pi‘1|piis multiplicative inversion. ryis a

X =

positive integer, called the rank of the number X, showing how many times the dynamic range of
the system Pwas surpassed when moving from the representation in the residual class system to the
positional representation of the number.

Using the rank of a number allows you to establish the fact of the exit or non-exit of the
result of arithmetic operations from the range [0, P), i.e. range overflow. Also, the rank of a number
is used in the error correction of a modular code, to determine the sign of a number.

From (1) the rank can be found by the formula

[ |P1| ‘ (
Ty = : 2)

We transform formula (1) as foIIows.
n n

= Zpi- |P7Y - x =2Pi- |P7Y x| =7 P.
i=1 | l pi P i=1 | l Pi |pi

In this case #(X) = lzg;li- ||Pi‘1|p_ : xi| | is the normalized rank of the number.
t L pi

Consider an example of calculating the rank for an RCS {2,3,5}for which P = 30, P; = 15,
P, =10,P; =6, |P{ ], =1,|P;,, =1, P53, = 1.
Then from formula (1) for the number X = 14 = (0,2,4)we obtain
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15-1-0+10:-1-24+6-1-4—1rx-30=14=>ry = 1.
Similarly, from formula (2):

1 1 1
L
Obviously, calculations on a computer with fractional values according to formula (2) are

difficult to implement and can lead to rounding errors. In the article [7], an approximate
implementation of the rank of a number is proposed, for which the function

Ry = [Z K; Xi/ZN" 3) (

where k; = [|P;*|_ 2" /p;|. The rank value is calculated from Theorem 1.
tolp

Theorem 1. If N = [log, p], then ry = Ryorry = Ry — 1, where p = Y\~ p; — n.
For SOC {2,3,5}value N = [log,(1 + 2 + 4)] = 3, then

k=[] = 40k, = [ =3, ks = [£2] = 2.
Then

4-0+3-2+2-4
Rx = l 23 J

From Theorem 1, the rank of the number ry = Ry = 1or ry = Ry —1 = 0. Clearly,
clarification is needed to determine the exact value.

If we use the estimate N = [log, P p|from [8], then the resulting rank is Ry = ry, but in this
case the dimension of the operand increases significantly.

Consider methods for calculating the rank in the case when the ranks of a series of numbers
are known.

In [6], Theorem 2 on the rank of a sum was introduced.

Theorem 2. If in the system of residual classes with modules {p,, p,, ..., p,}and range Ptwo
numbers X = (xq, x5, ..., xp)and Y = (y4, v, ..., ¥, )With ranks ryand ryrespectively are given, then
the rank ry,,0f the sum of these numbers is equal to

n

Xi tYi _ (
Tx+y :TX‘H"Y_Z[T] ' |Pi 1|1[,l.' 4)
i=1

Expression (4) allows us to calculate the rank of the sum over the ranks of the terms. In this
case [%] =1, if x; +y; =p;and [ﬂ] = Ootherwise, i.e. there is an addition of those
l

pPi
|Pi‘1|pifor which x; + y; = p;, i.e. sz+yz2pzlpi_1|pi-
Consider an example. Let's take two numbers X = 14 = (0,2,4)and Y = 15 = (1,0,0)in
SOC {2,3,5}. It is shown above that ry = 1. For Yby formula (2) we obtain
1 1 1
Ty = l51+§0+§0J =0.
When adding numbers x;and y;there was no transition through the module, therefore
inﬂ/izmlpi_llpi = 0.
Then g,y =1+ 04+ 0 = 1. Let's check the value, find the rank of the sum X +Y =
(1,2,4).
S
Ty SRR TR T3] T
Theorem 2 allows us to simplify the algorithm for finding the rank of a number. Thus, in [6]
it is proposed to use the numbers M; =1, M, = p;, M35 = pip,, ..., M, = py - Py - ...- Pp_,and
their ranks to calculate the rank of the number A. To do this, Athe number is added to the number
M;so many times that the digit of the number Ain the base p,becomes equal to zero. Similar actions
are carried out with other bases until a number is obtained P = (0,0, ...,0)for which the rank is -1.
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Consider this method for RCS {2,3,5}and numbers X = 14 = (0,2,4)in RCS {2,3,5}. Then

the values M;and their ranks are equal:
_ |15-1+10-1+6-1

M, =(11)=171= =1 M =022 =27, = |

s = (001) =2:3 = 6y =[RS =0
Thus,

15:0+10-2+6-2
—| =1,

Txem, =Tx + 72— Py, = IP3p, =1 +1-1-1=1y -1,
Tx+2M, = (rx—1)+7'2_|P2_1|p2 =(x—D+1-1=ry—1,
Txsompenms = x =D +1r3=0x—1D)+0=1ry -1,

Txsamproms = Ox =D +1r3 =P, =y —1D+0-1=ry—2=1p = —1.

Thenry — 2 = —1from where ry = 1.

The disadvantage of this method is the uncertainty of the required number of additions.

The development of this idea is proposed in the article [9], which considers the non-iterative
calculation of multiplicities a;and the introduction of additional substitution tables for storing ranks
r(a;M;)and variables w;for calculating the transition through the module. In this method,
M;multiplicative inversions are calculated for bases |M{1|p'. In addition, for each module, p;a

substitution table of p; — 1word length is calculated, each j-th line of which (1 <j<p;—
1),contains the rank r(a; M;), where o; = |j : |M{1|p_| is the multiplicity of the number.
13 p

For a number, the multiplicity X, =X = (x§°),x§°), (0))and product a,M; =
(mgl),mgl), m)are calculated o, = |(p1 — xfo)) : |M1‘1|p1| , for which the sum X; = X, +

a, M will look like X; = (0 xgl), (1)) When summing, the transmon through the modulus p;is
% +m®

fixed in the variable w; = l J And the rank is selected from the lookup table r(a; M;).

The described steps are repeated for i € [2,n]. The result is a number X, =P =
(0,0, ...,0)whose rank is -1.
Then the rank of the original number
n n

r(X) = Z Wilp'_ll - Zr(a.M.) -1 5 (

i=1 i=1

Consider an example for RCS {2,3 5} Then the table for storing ranks r(a; M;)will look like

1
(1 1 >
0 0 O
Let's consider a number X = (0,2,4). Then a, = |(p; — x2) |M2‘1|pz|p2 =[(3-2)-

1271315 = 2, a;M, = (0,1,4), r(a; M) = 1.
The amount is X, =X + a,M, = (0,2,4) + (0,1,4) = (0,0,3). In this case, there were
transitions through the module according to the bases p,and p3, whence w; = 0, w, = 1, w3 = 1.
Next, the multiplicity is o3 = |(ps—x3) - |M5 1|P3|p [(5=3) 167 s]s =2
3

calculated.as; M5 = (0,0,2), r(azM;) =0

The amount is X; = X, + a;M3; = (0,0,3) + (0,0,2) = (0,0,0). In this case, there was a
transition through the module according to the base p5, from whichw; =0, w, =1, w3 =1+1=
2.

this:

Then from formula (5) we get:
r(X) = wi|Pr )y, + wol Py, + ws| P3|, — r(ayMy) — (0 M) — r(azM3) — 1 =
=0-1+1-14+2-1-0-1-0-1=14+2-2=1.
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2. Modification of the method for calculating the rank

Let us introduce a new approach that allows us to simplify the above calculations.

Let us take as bases E;for calculating the rank the numbers consisting of i zeros and ni ones,
ie. E,=(1,1,..,1),E, =(01,..,1), ..., E,_; = (0,0,...,1). To simplify obtaining the digits of a
number from the basis, we introduce a statement about the rank of the basis multiplied by a
constant.

Statement 1. For an RCS with modules {p,, p,, ..., py}and bases of rank E;, i =0, ...,n — 1,
where E; =(0,...,0,1,...,1), then for any a € Nsatisfying the condition 0 < a < pi,4, the

. i n—i
expression
4 a 1 (
T,. =a-nm —_— )
@ Fk g Mk H{'(=1pi My, 6)
where for k = 0: [I{_;p; =1, My = P,fork =1, ..,n— 1: M}, = l—[kpp :
i=1Pi
Consider an example for RCS {2,3,5}.
P 1
For E; = (0,1,1)we getrg, = 0, M; = o= 15, Marily, 8.
Then 2E; = (0,2,2), r(0,2,2) = 1and from (6):
2
T‘ZEl =2'O+IE'8J =
P 1
For E;, = (0,0,1)we get rg, = 0, M, = il H?=1Pi|M2 =1.

Then 4E, = (0,0,4), r(0,0,4) = 0and from (6):

4
r4_E2 =4'0+l§'1] =0.
We apply Statement 1 and Theorem 2 to find the rank of a number. We use formula (5), in

which the multiplicity a; = p; — x;.

Let's find the rank of a number X = 15 = (1,0,0)in RCS {2,3,5}.

The remainder modulo p,is 1. Calculate the multiplicity a; = p; — x; = 1. So, let's take it
E, = (1,1,1)with the rank rg, = 1.

At the same time, X + E, = (0,1,1)in which there was a transition modulo p,.

Since the remainder modulo p,the number X + E,is equal to 1, then the multiplicity
a, =3 — 1 = 2and for E; = (0,1,1)c rank rz, = Oaccording to formula (6) the rank of the product
is equal to
1

i M; Ip, M,

Then X + E, + 2E; = (0,1,1) + (0,2,2) = (0,0,3), while there was a transition modulo p,.

Since the remainder modulo psnumber X + E, + 2E;is 3, then the multiplicity a; =5 —
3 = 2and for E, = (0,0,1)c rank 1z, = Oaccording to formula (6) the rank of the product is equal to
I | 2.0+ [2 : 1J 0

M, Ip1-Dp2 M, 5 .

Then X + E, + 2E; + 2E, = (0,0,3) + (0,0,2) = (0,0,0), while there was a transition
modulo p5.

By formula (5) we get

r(X) = |P{ |, + 1P p, + 1P3p, —7(Eg) = 7(2E;) —r(2E;) =1 =
=1+1+1-1-1-0-1=0,
which is consistent with previous calculations r(15) = 0.
The application of this approach makes it possible to replace the storage Y.i-,p; — nof

values with the calculation of the multiplicity, which will significantly reduce the amount of
equipment used for large modules.

2-8
T'251=2’TEI :2‘O+1F:1

TZEZ =2- rEz
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1

Ty can be written to

My

For the case of hardware implementation E;, the values r;, , Mi
K

memory.

The rank of the number obtained as a result of arithmetic operations is the calculated rank of
the number. In the case of correct operations, the calculated rank coincides with the true one, while
if the range is overflowed, Pthese ranks will differ.

3. Modeling methods for calculating the rank

Rank calculation simulation was done on a MacBook Air with Apple chip M 1 and 16 GB of
RAM using the Python programming language. As a measured indicator, the calculation time
obtained using the time its library was chosen.

Modules were taken, the dynamic range of which exceeds 8, 16 and 32 bits. The modules of
special form, 2™, 2™ 4+ 1[10] have the greatest efficiency when working in the system of residual
classes.2™ — 1

As methods for calculating the rank for modeling, the method based on the CRT, the
approximate method based on the CRT, the method from the article [9], the proposed method was
chosen.

The CTO-based method given by formula (2) requires division with a remainder by a large
modulus P.

An approximate method based on CTO according to formula (3) with an estimate N =
[log, Pp]requires operations with numbers of large capacity, however, the operation of finding the
remainder by a large modulo is reduced to taking the least significant bits of the number.

The rank from [9] can be obtained from formula (5). At the same time, both to calculate the
multiplicity o;and the product, a;M;it is necessary to find the remainders modulo. The method
considered in the article [11] based on the period and half-period of a number was taken as a
method for finding the remainder. This method allows you to reduce the process of finding the
remainder to the addition of numbers of a smaller dimension. All possible constants of this method
were calculated in advance. For hardware implementation on integrated circuits, the authors
recommend storing tables with ranks in memory, but this significantly increases the required area.

The proposed method based on Statement 1 makes it possible to avoid storing a large
number of constants and finding residues by RCS modules, but the dimension of the operands
increases.

Table 1. Simulation results

Module set Computation time, microseconds
Chinese Approximate  Chinese | Method from | Suggested
remainder remainder theorem article [ 9] method
theorem
8 bit
{5,7,8} 8,362 0.761 1,099 1,095
{5,9,16} 8,452 0.786 1.085 1.082
{7,15,16} 8.497 0.754 1,084 _ 1.082
16 bit
{5,7,9,17,32} 13.805 0.981 1.445 1.436
{15,17,31,32} 11.519 0.888 1.255 1.253
{31,63,64} 8.551 0.825 1.112 1.084
32 bits
{3,7,17,31,65,127,128} 19.381 1.423 1.775 1,760
{9,17,31,65,127,128} 16,700 1.291 1.604 1.592
{1023, 2047, 4096} 8.713 0.929 1.089 1.084
64 bits
{511,1023,1025,2047,4097,8192} | 17.425 1.391 1.637 1.624
{2047,4097,8193,16385,32768} 14.857 1.236 1.461 1.447
{2097151,4194303,4194304} 9.541 0.974 1.091 1.089
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From Table 1, it can be seen that with an increase in the dimension, the calculation time
does not actually change, this is due to the dimensional grid of the processor, however, it becomes
difficult to calculate the constants for these methods.

Conclusion

It can be seen that the approximate method based on the CRT has the highest efficiency, the
method based on the CRT showed the worst time, while the proposed method and the method from
article [9] have a similar calculation time. However, the simulation did not take into account the
time of calculating the constants, which is also important when designing systems. So, for 128 bits,
the calculations in the method from the article [9] turned out to be resource-intensive, and could not
be completed in the allotted time.

In the case of implementing methods on a computer, the running time varies depending on
the number of modules, but depends less on the size of the modules. At the same time, the proposed
method has only a slight advantage, about 1%, in comparison with the method from [9].

Further studies of this problem can be directed to the implementation of methods using
ASICs , which allow you to adapt circuits taking into account the size of the modules. At the same
time, the proposed method requires significantly less equipment for storing constants, compared to
the method from [9].

It is also possible to use the proposed method for determining the rank to determine the sign
of a number.
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Annomauusn. J[opooichvie 3amopbl AGIAIOMC CePbe3HOL NpodIeMoll 80 MHO2UX 20p0o0ax,
npuBoOosl K nomepe 8pemMeHuU, Y8eIuueHUI0 3a2pA3HeHUs 8030YXad U CHUMCEHUIO Kauecmea HCusHu. B
NOCNeOHUe HECKOTILKO Jlen MOOeU PEMEHHBIX PA008 UUPOKO UCHOIb3VIOMCS OJ1s NPOSHO3UPOBAHUS
MPAHCROPMHBIX NOMOKO8 U NPOOOK HA OCHOBE CMAMUCMUYECKUX OaHHbIX. B 0annom ucciedosanuu
aHanuzupylomcs  OamHvle O OOPOJCHOM  OBUJICEHUU, COOpaHHble 3d HEeCKONbKo Jem, U
paspabamuvléaemcsi NPOSHO3HASL MOOENb HA OCHOBE Memo008 aHAIU3d 8PEeMEHHbIX pa0os. Moodenw
yuumoeleaem paznuinslie Gaxkmopwl, cnocoocmsyrujue 603HUKHOBEHUIO 3amopos, maKue KaKk epems
CYmokK, OeHb Heodenu, nepekpecmok. Pezynbmamvr nokaszvieaiom, umo mooensb 3@exkmusHo
NPOCHO3UPYEem 3A2PYAHCEHHOCIb 00P02 C BbICOKOU CMEeNneHbld MOYHOCMU, YMO Modicem Oblmb
UCNONL3068AHO OJIL NPUHAMUS DAYUOHATLHBIX DPEUleHUll U CHUMCEHUS 3A2PYHCEHHOCMU 00po2 8
2opodax.

KiioueBble cj10Ba: MPOTHO3UPOBAHUE 3arpyKEHHOCTH JOpOr, MeTon XoibTa-BunHTepa,
mozaens ARIMA, wuHTennekTyanpbHas TpPaHCIOPTHAs CHUCTEMa, MPOTHO3UPOBAHHE BPEMEHHBIX
psIOB.

s nutupoBanus: Jlyuenko B. B., Kyuepos H. H., ['magxos A. B. IIporao3upoBanue 10posKHBIX

3aTOPOB Ha OCHOBE aHaM3a BpeMeHHBIX psifoB // Cospemennas nayka u unnosayuu. 2023. Ne2 (42). C. 50-
58. https://doi.org/10.37493/2307-910X.2023.2.5

Abstract. Traffic congestion is a serious problem in many cities, resulting in lost time,
increased air pollution, and reduced quality of life. In the past few years, time series models have
been widely used to predict traffic flows and congestion. This study analyzes traffic data collected
over several years and develops a predictive model based on time series analysis techniques. The
model takes into account various factors that contribute to congestion, such as time of day, day of
the week, and junction. The results show that the model effectively predicts traffic congestion with a
high degree of accuracy, which can be used to make rational decisions and reduce urban traffic
congestion.

Key words: traffic forecasting, Holt-Winter method, ARIMA model, intelligent
transportation system, time series forecasting.

For citation: Lutsenko V. V., Kucherov N. N., Gladkov A. V. Forecasting traffic congestion based
on time series analysis Modern Science and Innovations. 2023;2(42):50-58. https://doi.org/10.37493/2307-
910X.2023.2.5
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Introduction. The development and widespread active introduction of modern electronic
communication systems, global navigation systems, computer vision systems, active and passive
sensors of various types and purposes has led to the possibility of solving extremely complex
problems, the very statement of which two decades ago seemed impossible. Such problems
undoubtedly include the problems of creating smart cities [1] and intelligent transportation systems
(ITS) [2, 4]. In this article, we will explore the use of time series analysis for predicting traffic
congestion, and examine some of the techniques and tools that can be used to generate accurate and
actionable insights. In large cities, this task is one of the urgent ones that have to be solved in order
to solve problems efficiently and completely. Due to the processes of urbanization and economic
growth, there are more and more cars on the streets of cities. Traffic congestion is one of the most
common problems we encounter on a daily basis. The current system of junctions with traffic lights,
cannot adapt to the changes in traffic on the roads.

Time series analysis is a powerful tool for understanding and predicting patterns in data that
change over time. In the context of traffic congestion, time series analysis can be used to analyze
data from traffic sensors, GPS-enabled vehicles, and other sources to identify patterns in traffic
volume, speed, and congestion levels over time. By analyzing this data, researchers and
transportation professionals can identify key factors that contribute to traffic congestion, such as
rush hour traffic, road construction, and special events.

One of the key benefits of using time series analysis for predicting traffic congestion is that
it allows for real-time monitoring and adjustments. By constantly monitoring traffic data,
transportation professionals can adjust traffic signals, reroute traffic, or provide real-time alerts to
drivers in order to alleviate congestion and improve traffic flow. Additionally, time series analysis
can help transportation planners identify long-term trends in traffic patterns, allowing them to make
more informed decisions about where to invest in infrastructure improvements, public
transportation, and other strategies to reduce congestion.

In recent years, there have been significant advances in the use of machine learning and
other data science techniques for analyzing time series data [3]. These techniques allow for more
accurate and precise predictions, and can help transportation professionals identify patterns and
trends that may be difficult to detect with traditional statistical methods. Additionally, machine
learning algorithms can be trained to adapt to changing traffic conditions, improving their accuracy
and reliability over time.

A great number of works are devoted to the task of forecasting traffic flows in the world
press. Detailed reviews and detailed classifications can be found in review publications [5-7]. Based
on these works, the following main approaches to solving the problem can be distinguished:

— regression models [8, 9];

— time series models [10-12];

— neural network models [13, 14];

— method of reference vectors [15].

The purpose of this paper is to develop a model of a traffic congestion prediction system
based on time series analysis. The paper has the following structure. Section 1 discusses the
proposed methodology in detail. Section 2 analyzes the performance of the system when using
different time series analysis algorithms. In the conclusion, the results are summarized.

1. Methodology

The presented system of traffic forecasting is shown in Figure 1. The stages of model
development are described below.
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Figure 1 - Traffic congestion prediction model

Step 1: Data collection. The data for our model was the traffic dataset downloaded from the
URL: https://www.kaggle.com/fedesoriano/traffic-prediction-dataset. This dataset is stored in .csv
format. The dataset contains attributes such as time to the nearest second, junction number, number
of vehicles, and a unique identifier. A program was developed to view and feed this data set into the
proposed system. After feeding the data into the system using the pandas library in python, the
proposed model reads the data set.

Step 2: Preprocessing and labeling. This step determines the size of the dataset, finding out
that it consists of 48120 rows and 4 attribute columns. Then each column is checked for missing
values, and the Senor ID column is discarded because it does not contribute to traffic prediction.
The Datetime column, which contains the date as a string, is converted to the standard date format.
Datetime is combined with junction and vehicle numbers. Finally, the resulting list is used to label
these attributes for use in the next step, which is data partitioning.

Step 3: Data Segregation. At this stage, the data is divided into two lists X and Y. X contains
such attributes as time and junction number, and Y as an attribute contains the number of vehicles.
Then, for each junction, this list is split into four lists X_train, X_test, Y _train and Y _test.

Step 4: Application of time series analysis methods. We will use the Holt's linear smoothing,
the Holt-Winter method, and the integrated autoregressive moving average (ARIMA) model as
traffic prediction methods.

1) Holt's linear smoothing is particularly useful when the data exhibits a trend, meaning
that the values tend to increase or decrease over time [16]. It works by estimating the level and the
trend of the time series separately and combining them to make a forecast.

Forecast equation:

9t+h\t =l +hb,

The level is estimated by taking a weighted average of the observed values, where the
weights decrease exponentially as the distance between the observation and the current time period
increases. The trend is estimated by taking a weighted average of the differences between
consecutive observations, with the same exponential weights.

Level equation:

L =ay, +(1-a)l
Trend equation:
bt = :B(It - It—1)+(1_ﬂ)bt—l
where b, is the forecasted trend component, b, is the previous forecasted trend and £ is the trend
smoothing factor that can take on values 0< 5 <1.

The Holt's linear smoothing method is recursive, meaning that the estimates for the current
time period are used to estimate the values for the next time period, and so on. The method can also
be extended to include seasonality by using a seasonal factor.
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2) The Holt-Winters method, also known as triple exponential smoothing, is a time
series forecasting technique that uses a combination of smoothing techniques to make forecasts. The
Holt-Winters method is useful for forecasting time series with trends and seasonal patterns. The
method involves three types of smoothing: level smoothing, trend smoothing, and seasonal
smoothing [17]. The level smoothing is used to estimate the overall level of the time series, the
trend smoothing is used to estimate the trend in the time series, and the seasonal smoothing is used
to estimate the seasonal variations in the time series.

Level equation:

L :a(y’[ _St—s)+(l_a)(|‘[—l+b’[—l)

Trend equation:

bt :ﬂ(L[ - L[—1)+(1_ﬂ)bt—l

Seasonality equation:

St :7(yt - L()_'_(l_}/)st—s

Forecast equation:

Fao=L+kb +S.,

The Holt-Winters method produces forecasts by combining the estimated level, trend, and
seasonal components of the time series. The forecasts are updated at each time step using the actual
values of the time series, which makes the method adaptive to changes in the underlying patterns of
the time series.

3) ARIMA (Autoregressive Integrated Moving Average) is a combination of three
parts: the autoregressive (AR) part, the integrated (I) part, and the moving average (MA) part.

The AR part models the dependence of the current value of the time series on its past values.
It assumes that the current value is a linear combination of the past p values of the series, where p is
the order of the AR component [18].

The | part deals with the non-stationarity of the time series, which means that the statistical
properties of the series change over time. It models the differences between the current and the
previous values of the time series, and it is used to make the series stationary.

The MA part models the dependence of the current value of the time series on the past errors
or residuals of the series. It assumes that the current value is a linear combination of the past q
errors of the series, where q is the order of the MA component.

ARIMA models are generally denoted as ARIMA(p, d, q), where p is the order of the AR
component, d is the degree of differencing required to make the series stationary, and q is the order
of the MA component.

Step 5: Decision making for traffic congestion prediction. At this point, using the proposed
methods, we obtain forecasts. Transportation agencies can use the predicted traffic levels to make
informed traffic management decisions. For example, they can reroute traffic, adjust traffic signal
timing, or use additional resources to manage traffic. By using predicted traffic levels to inform
their decisions, transportation agencies can reduce congestion, improve safety, and reduce travel
times.

2. Results and discussions

The traffic congestion prediction model that has been suggested is put into operation on a
Windows machine that is equipped with a Core i5 processor and has 8 GB of RAM. Python
programming language is utilized, along with the Spyder Integrated Development Environment
(IDE), to carry out the implementation of the model.

The proposed model is evaluated for the estimation of the RMSE (Root mean square Error).
This is a continuous evolution of the error rates between the actual values of traffic congestion and
predicted values of the traffic congestion. The evaluation is carried out using the following
equation:
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where, (zfi -z, )2 - differences squared for the expected and predicted traffic congestion data, N -

number of predicted data.
The results are shown in two graphs in Figures 2, 3, 4 and 5.
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Figure 2 - RMSE estimation for predicting traffic congestion at the first junction
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Predicting traffic at the second junction
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Figure 3 - RMSE estimation to predict traffic congestion at the second junction
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Figure 4 - RMSE estimation to predict traffic congestion at the third junction
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Predicting traffic at the fourth junction
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Figure 5 - RMSE estimation to predict traffic congestion at the fourth junction

The X-axis graphs the dates, and the Y-axis graphs the number of cars passing through that
junction. For each of the junctions for the test dataset, which includes readings of the number of
cars over two months, a prediction is created. The estimated RMSE for each of the predictions is
shown in Table 1.

Table 1 - Comparative analysis of traffic forecasting methods for each junction

RMSE
Holt's linear smoothing The Holt-Winters method ARIMA
Junction 1 14.043 10.452 6.443
Junction 2 6.898 2.33 1.849
Junction 3 5.523 7.081 5.0755
Junction 4 1.63 2.634 1.804

The results show that the forecasting of time series using the integrated autoregressive
model shows an advantage compared to other selected methods, which is associated with the
seasonality of the data under study. However, it should be noted that the ARIMA model requires
more resources and time.

Conclusion

In this paper, we developed a traffic prediction model for predicting traffic congestion at
junctions.

The proposed model has the following properties:

- It allows you to generate a prediction with pre-filtered data.

- The forecast is generated for individual junctions, which saves computing power.

- Uses statistical data from individual vehicles (GPS/GLONASS data) rather than
information from traffic sensors as data sources.

56 Bbinyck Ne 2, 2023



Modern Science and Innovations. 2023. No. 2 (42)

- Analyzes the efficiency of individual prediction algorithms.

Further areas of work include:

- Research related to generating forecasts simultaneously for the entire street and road
network of the city.

- Research related to the use of neural networks.

- Research based on the traffic data of urban passenger transport in the city of
Stavropol.

Funding: The research was supported by the Russian Science Foundation Grant No. 22-71-10046,
https://rscf.ru/en/project/22-71-10046/
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BBenenne. B Hacrosmiee Bpems IIMPOKOE pPACHpPOCTPAHEHHE TIOTYYaeT KOHIICTIIUS
«VIHTepHeTa Bemiel» — CeTH Mepeladd JaHHbIX MEXAY (U3UYeCKUMHU OObEKTaMU M BHEIIHEH
cpenoii. IlomoOHBIE TEXHOJOTHH AKTHBHO HCIIONB3YIOTCS B METUIIMHE, CEITbCKOM XO3SICTBE,
TPAHCHOPTHBIX CUCTEMaxX, YIPABICHUH TOPOACKOM HHQpAcTpyKTypoil u T.n. Bmecte ¢ Tewm,
3HAYHUTENIbHAS YacTh MEPEAaBaeMOi B TAKHX CHCTeMaxX WH(OPMAIHH SBISETCS KOHQUACHITHATEHON
U TpeOyeT 3alMThl OT HECAHKIIMOHUPOBAHHOTO JJOCTYTIA.

DTO JOCTHTaeTCs COBOKYITHOCTBIO TPHMEHEHHS pPAa3IMYHBIX Mep, B TOM 4YHCIE Mep
Kpunrorpaguueckoi 3amuTsl HHpopmaru. OJHUM U3 HanboJiee pacpoCTpaHEHHBIX aITOPUTMOB
mmdpoBaHus, npuMeHseMbix B «lHTepHeTe Bemiel» SBISETCS aMEPUKAHCKAH CTaHIApT
mudpoBanus, MpeAcTaBistomUid co0oif peanuzanuio TexHosnorun SPN-mumgppoBanus. Onpnako,
aMEpPUKAHCKUI CTaHIapT IMUQPPOBAHUS MOXET OBITh MOJBEPKEH aTakaM Ha OCHOBE cOOEB,
3aKJIIOYAIOIMMCST B AaKTUBHOM BHELIHEM BO3JIEHCTBMM Ha MIM(PATOp pPa3IUYHBIX (HaKTOPOB,
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HaPYIIAOIINX ero HOpMAaJTbHbBIE YCIIOBUS IKCILTyaTaIuH. BoszHukaromue
B pe3y/bTaTe TAKUX BO3JICHCTBUN OIMIMOKH CHUKAIOT KPUIITOCTOMKOCTH IIM(PPOBAHMSL.

OpHUM U3 BapuUaHTOB NPOTHBOACWUCTBHUS aTakaM Ha OCHOBE COOEB CUHMTAETCS BHEIPEHUE
MEXaHU3MOB OOHAPY>KEHUS U UCIIpaBIeHUs OMMOOK. L{enbio HAacTOsIIero UcCcieJOBaHusl SABIISETCS
MOBBIIIEHUE OTKA30yCTOMYMBOCTHU JemH(paTopa aMepHUKaHCKOTO CTaHAAapTa MU(POBaHUS 3a CUET
MPUMEHEHUS KOPPEKTUPYIOIIUX KOJIOB B IOJTMHOMHUATBHONU CUCTEME KJIACCOB BHIYETOB.

1. IlpodaemaTuka obGecrevyeHUs] HATEKHOCTH CHCTEM, PeaH3YIOIMX aMePUKAHCKUI
cTaHAapT mu@poBaHus. AMEpPUKAaHCKUN CTaHAApT MHUQPPOBaHUS NPEACTaBiIseT co0oi
CUMMETPUYHBIA KPUIMITOAJITOPUTM, KOTOPBIH B pe3yibTaTe MHOTOKPAaTHOTO MPHUMEHEHHUS K
HCXOJIHOMY HaOOpy JaHHBIX pasMepoM 128 OUT mporeayp CIOKEHHs C KIOYEeBOW MHGpOpMAaIeit
(AddRoundKey), nmoacranoBku (SubBytes), nepememenust (MixColumns) u casura (ShiftRows)
npeoOpaszyeT ero B 3amupoOBaHHBIN OJOK JaHHBIX, MPUTOJHBIA JUIsl O€30MacHOM mepenadd 1o
OTKPBITHIM KaHanaM cBsi3u. [lludpoBanne nudopmanuu ocymectisercs 3a 10 mocienoBaTeIbHBIX
maroB oOpabOTKU JaHHBIX (PayHIOB), IPH 3TOM B payHAax ¢ 1 Mo 9 BKIIOYUTEIBHO UCTIOIb3YIOTCS
Bce 4 0a30BBIX mporenypsl, a B payane 10 Tonpko 3 (3a HCKIIOUYEHHEM IepemenieHus). B cBoro
ouepe/b, Ha MPUEMHON CTOPOHE MTPOUCXOJUT €ro paciin@poBaHHe 3a CYET MOBTOPHOTO CIIOKEHHUS C
kiodeBoit uadopmarueit (AddRoundKey) u mociegoBaTenbHON peanr3anuy Iporeayp, 00paTHbIX
K IIpeoOpa3oBaHusaM, BRINOIHEHHBIM B mudpartope: InvSubBytes, InvMixColumns, InvShiftRows.
HemudpoBanue Takxke ocyuiecTBiasercs B TedeHun 10 payHnoB, nmpu 3ToM B 1 payHzae
ucnosb3ytores Tonnbko nporeaypsl AddRoundKey, InvSubBytes, InvShiftRows, a B paynmgax 2 mo
10 BrirountenbHo gobasisiercs INVMixColumns. Takum oOpa3oM, cucTeMy Iepeaadd AaHHBIX C
peanuzanueil Kpunrorpadpudeckoi 3ammTbl WHGOPMAIMM HAa OCHOBE aMEPUKAHCKOTO CTaHAapTa
U POBaHUS MOXKHO MPEICTABUTh B BUJIC COBOKYITHOCTH OTJICIBHBIX ONEpalnii, Kak MoKa3aHo Ha

pucyske 1.
coobuenns

Tlonyuarens
coobenns

ShiftRows

payHAabI

InvshiftRows

InvMixColumns

payHabl

Iudparop AddRoundkey | JTermdppatop
s e
Y S
1-9 2-10

AddRoundKey AddRoundKey

SubBytes

i
i
i
i
i
i
i
I
i
i
! ShiftRows
i
i
i
i
i
i
i
i
I
i
i

Hesaummennpiit
Kana cBAsH

Pucynok 1. Cucrema nepegayu JaHHBIX ¢ KPUNTOrpaduyecKoii 3aUTOI
Figure 1. Data transmission system with cryptographic protection

C TOYKM 3peHHUs OTKA30yCTOMYMBOCTH PAcCMATPUBAEMOW CHUCTEMBI, HanOoOJee YI3BUMBIMHU
SIBJISTIOTCSL OJIOKH BhIMOHEHUs miporenyp SubBytes, MixColumns, InvSubBytes u InvMixColumns
TaKk OHU TpeOyroT Oosiee CIIOKHOHM ammapaTHOW pealn3alui, YTO MPUBOJUT K YBEIMUYEHUIO
BEPOSTHOCTH BOSHHUKHOBEHHSI COOEB B mpoiiecce GyHKITMOHUPOBAHHUSI.

B pabote [1] npemioxkeH cnocoO MOBBIIEHHS O0TKa30yCTONUUBOCTH Mporeaypbl SubBytes
3a CYET MPUMEHEHHUSI KOPPEKTUPYIOIIUX KOJOB MOJIMHOMHUAIBHON CHUCTEMBI KJIacCCOB BBIYETOB.
Bmecte ¢ Tem, Ha TEKymMii MOMEHT HEPEIICHHOW SBIISIETCS HaydHas 3a7ada pealu3anuy
obpatHoro mpeobOpasoBanus INVSUbBYytes, uTo MPUBOIUT K HEOOXOIUMOCTH JOMOJHHTEIBHBIX
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npeoOpa3oBaHuil oOpabarbiBaeMoil MHGOpPMAIMU U3 TMO3UIUOHHOW CHUCTEMBI CUUCICHHUS B
MOJIMHOMHUAIIBHYIO CUCTEMY KIIACCOB BBIYECTOB.

[TpeoOpazoBanue INnvSubBytes mpenHasHadeHO JUIsi 3aMEHbI BXOJHOIO OJIOKAa JaHHBIX,
KOTOPBI B aMEPHKAHCKOM CTaHAapTe MH(pOBaHUs TpEACTaBICH 8§ OWUTaMu, Ha JPyrou OIJIOK

JAaHHBIX B COOTBECTCTBUU C Ta6HHHCﬁ 3aMCHBI, HpeI[CTaBHGHHOﬁ Ha pHcyHKe 2

0 1 2 3 4 5 6 7 8 9 a b c d e f
52 | 09 [ 6a [ d5 | 30 [ 36 [ a5 | 38 | bf | 40 | a3 | 9¢ | 81 | f3 | d7 | fb
7c | e3 | 39 | 82 | 9b | 2f ff 87 | 34| 8 | 43| 44 | c4 | de | €9 | ¢cb
54 | 7Tb [ 94 | 32 | a6 | c2 | 23 | 3d ee 4c | 95 | Ob | 42 fa c3 | 4de
08 [ 2e [ al [ 66 [ 28 [ d9 [ 24 [ b2 | 76 | 5b | a2 | 49 | 6d | 8b | d1 | 25
72 | f8 | f6 | 64 | 86 | 68 | 98 | 16 | d4 | a4 | 5¢c | cc | 5d | 65 | b6 | 92
6c | 70 | 48 | 50 | fd ed | b9 | da | 5e | 15 | 46 | 57 | a7 | 8d | 9d | 84
90 [ d8 [ ab [ 00 [ 8¢ [ bc [ d3 [ Oa | f7 | e4 | 58 | 05 | b8 | b3 | 45 | 06
do [ 2c | 1e | 8f | ca | 3f | OfF | 02 | cl af | bd | 03 | 01 | 13 | 8a | 6b
3a | 91 | 11 | 41 | 4f | 67 | dc | ea | 97 | f2 cf | ce | fO | b4 | e6 | 73
96 | ac | 74 | 22 | e7 | ad | 35 | 85 | e2 f9 37 | e8 1c | 75 df 6e
47 | f1 la | 71| 1d [ 29 | ¢5 | 89 6f | b7 | 62 | Oe aa | 18 | be | 1d
fc 56 | 3e | 4b | c6 | d2 | 79 [ 20 | 9a | db | cO fe 78 | cd | 5a | f4
1f | dd | a8 | 33 | 88 | 07 | ¢c7 | 31 | bl | 12 | 10 | 59 | 27 | 80 | ec | 5f
60 | 51 | 7f | a9 | 19 [ b5 [ 4a | Od | 2d | e5 | 7a | 9f | 93 | c9 | 9c | ef
a0 | e0 | 3d | 4d | ae | 2a | f5 | bO | ¢c8 | eb | bb | 3c | 83 | 53 | 99 | 61
17 | 2b | 04 | 7e | ba | 77 | d6 | 26 | el | 69 | 14 | 63 | 55 | 21 | Oc | 7d

Pucynox 2. Ta6umia 3amenn! npoueaypsi InvSubBytes
Figure 2. InvSubBytes procedure replacement table

B kmaccuyeckoit peanmmsammu  InvSubBytes  GallT uMHTepHpeTHpyeTCs Kak - JBa
[IECTHAAIATEPUYHBIX CHMBOJIA, TIPU 3TOM TIEPBBIA CHUMBOJ SIBIISICTCS HICHTH()UKATOPOM CTPOKH
B Ta0JIMIIe IEPECTaHOBKH, a BTOPO — cTosbua. Ha nepeceuennu cTpoku u ctondia, 0003HaYeHHBIX
STUMH UIECTHAAUATCPUYHBIMA CHUMBOJAMH, HAXOAWUTCS HOBBIA Oaiir. OpHako, mpH TaKoH
pealM3allii  CHCTeMa He SBISETCS OTKa30ycTOMUMBOM W Jro0oi cOoit B ee pabote
OpUBENET K  MOJNYYCHHIO  OIMMOOYHOTO  3HAYEHHS  HA  BBIXOJEe  OJOKa  3aMEHBI
U, KaK CJeJICTBUE, K CO0I0 pabOTHI BCETO alrOPUTMA.

OnHMM W3 METONOB BBISBICHUS M YCTPAaHEHHsS OIIMOOK, BO3HHKAIOMIUX B CHCTEMax
00paboTKu U mepeaayu MH(OpPMALUHU, SBISETCS MPUMEHEHHE KOPPEKTUPYIOIIETO KOAHUPOBAHUS.
OCHOBHBIM TPUHIIAIIOM KOPPEKTUPYIOIIEr0 KOJTUPOBAHHS SBISIETCS HOOABIICHHE B TIEpEIaBaeMyro
(mosie3Hyr0) MHGOpPMALNIO U30BITOYHBIX (CIYKEOHBIX) JaHHBIX, KOTOpbIE Ha MPUEMHOW CTOPOHE
WCTIOJB3YIOTCS /i1l OOHApYXeHHs W UCTpaBieHus: ommbOok. Koppektupyromas criocoOHOCTh Koza
3aBUCUT OT OTHOLICHHUs CIYXeOHOM MHPOpPMALMU K MOJE3HOM: MOBBIIIEHHE W30BITOYHOCTH KOJa
YBEIMYMBAET €r0 KOPPEKTUPYIONIUE CcBoMcTBa. OHAKO, H30BITOYHOCTh CHUXKAET d(PPEKTUBHOCTD
UCMOJb30BaHUs cucTeMbl mnepefayd. C yd4eToM 3THX B3aMMHO MPOTHBOPEUYMBHIX TpPEOOBaHMIA,
MEPCIEKTUBHBIM CIIOCOOOM TOBBIIIEHUS! OTKAa30yCTOWYMBOCTH SIBIISIETCSI TPUMEHEHUE KOJIOB,
o0ecreynBaroIX KOPPEKIUIO OMIUOOK MPU MUHUMAIbHON OTHOCUTEIBHON U30BITOYHOCTH.

2. MaremaTuuyecKkHe OCHOBBI MOJMHOMHAJIbHOW CHCTEMBbI KJIACCOB BbIYeTOB. B
MOJMHOMHUAJIBHONW CHUCTEME KJIAaCCOB BBIUETOB YHCIIO IMPEJCTaBIsAETCS B BUAE HaOOpa OCTATKOB OT

= | |ajo|T|v |Jo|o|N|o|Oa]RlwW|IN|—|O

€ro JIeJICHUs Ha MTOJIMHOMBI-OCHOBaHUA [I; :
A= (0y(%), 0(X)..04(X)...4 (X)) 1)
rne  o;(X)=Amod p;.
KonnuecTBo uncen, KOTOpbIe MOXHO MPEACTABUTH B KOHKPETHOM MOJIMHOMHAIBHOMN

CHUCTCMC KJIACCOB BBIUCTOB OIPCACIIICTCS BBIPAKCHUCM:
A<P, . (@)

k
rne P, = H p, — pabouuii ruanasox.
i=1
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Onepaunn CJIOKCHUS, BBIMUTAHUA U YMHOXCHUA YUCCIT CBOAATCA
K COOTBECTCTBYIOIIIUM OII€palusaAM C X OCTaTKaMM:

A+B = (a()+ (%), () + B9 -..0() + £ (), () + £9) . (3)
A=B = (o= (9, 2,(¥) = (X) ---0,(x) = £, () = £ ), (4)
A-B =(a(X)- Bi(X), 0(X) - BoX) --.06() - B4 (X) - £ (X)) - (5)

YMeHbIIeHHE Pa3paIHOCTH 00pabaThIBa€MBIX OINEPAHIOB W MApaUICIIbHOE BBITOIHEHUE
onepalui IMO3BOJISET YBEIMUYUTh ObICTpOAEHCTBHE cHUCTeMbl. Kpome TOro, He3aBHCUMOCTh
BBIIIOJITHEHUS ONEpaliii HaJl OCTaTKAMU M OTCYTCTBHE B3aMMOCBS3M MEXKAY BBIYMCIUTEIbHBIMU
TPAKTaMU IO3BOJISIIOT HE JOMYCTUTh PAaclpOCTPAaHEHHsI BO3HMKAIOIUX OIIMOOK, YTO SIBISAETCA
MPENOChIIKOW CO3MaHus Ha 0a3e MOJIMHOMHAJIBHOM CHUCTEMBI KJacCOB BBIUETOB 3((PEeKTUBHBIX
KOPPEKTUPYIOLIHX KOJOB [2].

Jng  peanuzanuu  KOPPEKTHPYIOIIMX  CBOMCTB  KOJA  OCTaTKU  pa3lelIsaroTCs
Ha UH(OPMAIIMOHHBIE U KOHTPOJIbHbIE:

A= (@0, (%) 04,9,y 1), 200 () (6)

rne  k —konmyecTBO MHMOPMAIIMOHHBIX OCTATKOB,

N — oOIee KOJMYECTBO OCTATKOB.

Octatku B Konu4ecTBE F =N—K HCHOONB3YIOTCA [UIsi OOHApYyXKEeHHs M KOPPEKUUU
BO3HHUKAIOIIMX OMIMOOK [3].

[Ipn peaym3anyii KOPPEKTHPYIOIIMX QJITOPUTMOB TAKKE HCIOJNB3YIOTCS 3HAYCHUS
KOHTPOJILHOTO ¥ IOJIHOTO JHAIIa30HOB:

Pkoump = H pi ! (7)

i=n—k+1

Pross = Pras Py - (®)

3. PagpaboTka MareMaTHuUecKOM MOAEIM  OTKAa30yCTOMYMBOIO  IpeoOpazoBaress
InvSubBytes B moimHOMUAIBHOM CHCTEME KIIaCCOB BBIYETOB.

[Ton MaTemMaTH4ecKkoil MOJENpl0 TOHMMAETCsl CHCTeMa MAaTeMaTHYeCKUX SJIEMEHTOB
W OTHOWICHHHA MEXIy HHUMH, aJeKBAaTHO OTpaXKarollas HEKOTOphle CBOWCTBA OOBEKTA,
CYIIECTBEHHBIE C TOUKHU 3PEHUS pelIaeMoi 3a1au.

B cBoro ouepens ¢ TOYKH 3peHUs omucaHus npeoOpasoBanus INvSubBytes 3HaunmMbIMU
CBOWCTBaMH SIBJISIOTCS:

- BXOJIHOM OWT JaHHBIX, MOCTYIAIOIINI Ha BXO mpeodpa3osaress InvSubBytes;

- BBIXOJJHOW OUT JaHHBIX, SIBISIOUIMNCA pe3yiabTaToM paboThl MpeoOpa3oBaTesns
InvSubBytes;

- (hyHKIIMOHAJIbHBIE 3aBUCUMOCTH, CBSI3bIBAIOIIIE BXOHBIE M BBIXO/IHBIE 1aHHbBIE.

Tak Kak B3aUMOCBSI3b BXOJHBIX M BBIXOJHBIX IapaMeTPOB aMEPHKAHCKOTO CTaHIapTa
mudpoBaHus omnpezeseHa ero crneuupukanuei, To 3agada pa3pabOTKU MaTeMaTHYECKOH MoJienu
OTKa3zoycTolunMBoro mpeoOpazoBarens InvSubBytes cBoguTcss Kk pa3paboTke  Takoro
BBIUUCIIUTENIFHOTO aJrOpUTMa, Pe3yibTaThl pabOThl KOTOPOTO JOJKHBI HMOBTOPSATH PE3YNIbTaThI
KIIACCHYECKOTO QTOPUTMAa, HO €ro MPHHIHWIBI  JOMOJHUTEIHHO JIOJDKHBI —00ECIIeYrBaTh
BO3MOKHOCTh YCTPaHEHHUsI BO3HUKAIOIINX OIINOOK.

B kadectBe mpoOTOTHMA MOJOOHOTO aNrOPUTMA, IENECO00PAa3HO HCIIONB30BaTh alTOPUTM,
onucaHHbli B [4], B KOTOPOM YyCTpaHEHHE OLIMOOK MPOM3BOAUTCS 3a CYET HCIHOJIb30BAHHUS
KOHTPOJIBHBIX OCTAaTKOB, BEIYUCIIIEMBIX CIIEIYIOIIAM 00pa3oMm:

A=A o+ A+ AT o, mod Py 9)
Ay =2y + A o+ A -, mod P, (10)
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kel k2
e A, A7 — KOHCTaHTBI CHCTEMbI CUMCIICHHS,
P, P_, — KOHTPOJEHBIE OCHOBAHMS.

[Tpenyaraercst UCIOIB30BATh CIEAYIOUIYI0 MOJU(PHUKALMIO aJIrOpUTMA:
- MHQOPMAIMOHHbIE OCHOBAHUA: P,(X) = X* + X+1, p,(X)=x* +x%+1;

- KOHTPOJILHOE OCHOBAHUE p,(X) = p,(X) = X* + x° + X% + x+1;

_ Ai(+l=1, /1;+1=1’ A;.(-%—Z:l, ﬂ;+2=X;

- [IpyU ONPEACICHUN IIEPBOI'0 KOHTPOJIBHOI'O OCTaTKa HE BBINMOJIHATH ACJICHUC IO MOIYIIIO

k+1
- [Ipyu OIPCACIICHUU BTOPOTO KOHTPOJBHOI'O OCTAaTKa BBIIOJHATL ACJICHUC IO MOIYIJIHO

pk+1 '
s peanusanuu nporteaypsl INVSUbBytes B paccmaTpuBaeMoil MOJIMHOMUAIBHOM CHCTEME
KJIACCOB BBIYETOB IIpEJIaracTcs:

1) BxoaHoii Gaiit S, paccMaTpuBaeMblii Kak 9J1eMEHT KOHEYHOTO OIS GF(2%),

IIPEJICTABIATh B IOJTMHOMUAIBHON CHCTEME KJIaCCOB BBIYETOB, T.€. B BUI€ HAOOpa OCTAaTKOB
OT €ro JeJICHUs Ha IOJIMHOMBI-OCHOBaHUA P,(X), P,(X):

p(X) = x* +x+1, (11)
p,(¥) = x* + x> +1. (12)

Torpaa npencraBieHre BXOJAHOIo Oaiita ng OyZeT uMeThb BUJI:

S, =(5:(X), (X)), (13)

roe:  S(X)=S, mod p,,

SZ(X):SSX mOd p2'

2) HaGop BBIXOAHBIX 3HaueHHid S-Gmoka (r.e. Bce MHoxectBo GF(2%) xpammts
U TPeJCTaBIATh B IOJIMHOMMAJIBHOM CHUCTEME KJIACCOB BBIYETOB B BHUJIE COBOKYIHOCTHU

MH(OPMALIMOHHBIX (Otl(X) , Oy (X)) U KOHTPOJIbHBIX ( (3 (X) Oy (X) ) OCTaTKOB, PaCCYUTHIBAEMBIX
o ¢popmynam:

o (X)=S,,,. mod p, (14)
a,(x)=S,,,. mod p, (15)
o, (X) = o (X) + o, (X) (16)
o, (X) = (g + X e, (X)) mod p,(X) (17)
rae Py (X) = x* + Xx® + X* + X +1 — KOHTPOJIbHOE OCHOBAHHE.

3) IlpencraBnenue BXOAHOro OaifiTa B NOJMHOMHAIBHOW CHCTEME KIJIACCOB BBHIUETOB
HCIOJIb30BaTh KaK MJIEHTU(UKATOPHI CTPOK M CTOJOLOB B TabiuIaX, coaepKaiux HHGOPMaIUIO

O 3HAYEHHUU BBIXOJHOTrO Oaiita ng, OpU 9TOM S, HUCIIOIb30BaTh KaK HUAEHTU(PHUKATOP CTPOKH,
a S, — xak uaeHrtudukarop crondoua. Ha nmepeceuenmm S; m S, B mepBol TabnMUE CIeqyeT
pa3MeECTHUTH Otl(X), BO BTOpOH — Otz(X), B TpeTbell — ag(X), B YETBEPTOU — (Z4(X).

[Ipn moctpoeHun TabIUI] HEOOXOAMMO COXPAHUTH COOTBETCTBHE Map BXOAHOTO W BBIXOJHOTO
0aliToB cTaHmapTHOW peanu3anuu INVSUbBYteS st BO3MOKHOCTH HMHTETPALMU IMPEAIaracMoro
BapHaHTa MPOLEIYPHI U KJIACCHYECKOTO.
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Takum 00pazoM, BBIXOJHOE 3HAUEHHE S, OYIeT ONpeAeNaThess B pe3yabTaTe paboThI

YeThIpex TaOJuI] 3aMeHbl, PEACTaBIEHHBIX Ha pUCYHKax 3 — 6.
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Pucynok 3. Tabauna onpenenenust & (X) .

Figure 3. Definition table.
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Figure 4. Definition table.
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Figure 5. Definition table.

Pucynok 6. Tadaunna onpenenenust &, (X) .

Figure 6. Definition table.
B npennaraemoii peanuzaruu nporeaypsl INvSubBytes Giarogapss HATHYHIO KOHTPOIBHBIX

OCTaTKOB CYIIECTBYET BO3MOXXHOCTh YyCTpaHEHHS cOOeB B paboTe OIIOKOB BBIYHCICHHS
MH(OPMALIMOHHBIX OCTAaTKOB 3a CUET padOThI CIEAYIOLIET0 KOPPEKTUPYIOLIEr0 aJIrOpUTMA!
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1) Ha ocuose 3nauennit @, (X) u @,(X), nomyuenusix B pe3ympTaTe pabOThI GIOKOB
3aMeHbl, (DYHKIIMOHUPYIOIIUX B COOTBETCTBHU C TAOJNWIAMH, TPEIOCTABICHHBIMH Ha PHCYHKax
3 u 4, BEIYMCIIAIOTCSA KOHTPOJIbHBIE 3HaueHus o, (X) n a, (X):

25 (%) = (X) + a, (%) (18)
275 (%) = (g + X+ a,(x)) mod Ps (€9) (19)

B ciyuae KoppeKTHOH pabOThI 5THX OIIOKOB 3aMCHBI PACCYMTAHHBIC 3HAUCHHS Oy (X)

v o, (X) coBHajgaroT co 3HAYECHUAMH Of3 (X) u a,(X), nonyuennpvMm

B pe3yJibTaTe paboThl OJIOKOB 3aMEHBI, (DYHKIIMOHUPYIOIIUX B COOTBETCTBUH C TAOIUIIAMH,
MPEIOCTaBICHHBIMU HAa PUCYHKAX 5 U 6.

2) BbuuCHAOTCA CHHIPOMBI OIIMOKH, KOTOpBIC SBJISIFOTCS —IIOKA3aTelieM CTCHCHH
MCKa)XCHUSI MHPOPMAITMOHHBIX OCTATKOB:

0,(X)=a;(X)© Q (X) (20)
0,(X)=a,(x)® a, (x) (21)

3) Ha ocHOBe mONy4eHHBIX 3HAYCHHN 51(X), 52(X) U anpuopHON HHpOpMaLUU
0 pacopeneneHuMd OWMOOK, (parMeHT KOTOpOH mpeicTaBieH B Tabnuue 1, mnpoBoaurcs
JIOKaJIN3alys U UCIPaBJIEHHE OIMOOK:

6bIX,,, = Ssbzx + AS@bzx (22)

TIe AS[M — BEKTOP OIIUOKHU.

Ta6muua 1 — CooTBeTCTBUE 3HAUCHUI 51(X) u 52 (X) JIOKQJIU3AIUHU OIIHOOK.
Table 1 — Correspondence of values and localization of errors.

MecTonooxenue OMMUOKH 0 J,
(3 paspso) X° X
o,( 2 paspso) X’ X3
oy(1paspso) X X
0,(0 paspso) 1 1
a( 3 paspsio) X3 X+1
a2 paspao) % ¥
oL paspno) X <
a,(0 paspsio) 1 x® +x% +1
MecTononoxeHue ommuboK 0 0,
ay( 0 paspso) a,(0 paspso) 0 X+1
ay( 0 paspso) a(1paspso) x+1 X2 +1
oy(3 pazpso)1 a,(3 paszpso) 0 X2 4+ X +1

Paccmotpum npumep paboThI MpeagaraeMoil MoJelu.
[TycTs Ha BXOJ yCTpoWcCTBa peanusaiuu mporueaypsl INvSubBytes mocrymaer uucio 444,
TOTJIa B MMOJTMHOMHUAIBHON CHCTEME KJIAaCCOB BHIYETOB OHO OY/EeT UMETh BU/:

44, = (44,,mod X" +x+1,44,,mod X* + X° +1)= (8,5 By )-
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Wcnonp3ys 3HaueHuss 815 U Big W3 mepBoil TabiMIBI 3aMCHBI H3BJCKAETCS 3HAYCHHUE
0,(X) = Dyg, u3 Bropoii — a,(X) =14 , u3 tpetbeii — a5(X) = C; , u3 uerneproii — a,(X) = F
B nonuHOMHUanbHOM GopMe 3TH 3HAUCHHS OYIyT UMETh B
U3 2
D =X +x° +1,
Le=1
U3 2
Cie = X"+ X7,
Fe=Xx>+x*+x+1.

Jlns mposepku KoppektHoctH 3Hauenmit @ (X) u  ,(X) Bblumcnsmorcs 3HaueHHs

o, (X) u o, (X) B cooTsercTBUH ¢ BhIpax)enusamu (10) u (11):
a, (X)=a,(X)+a,(X) =X+ X2 +1+1=x*+x* =C,

a, (X) =0 +x*+1+(x-)mod x* + x> + x* + x+1= x>+ x* + x+1= Dy,
B cootBercTBUM ¢ BhipaxkeHusMu (12) u (13) BRIYMCISIOTCS CHHAPOMBI OIINOOK:
0,=Cis+Cpg :0,
0, =Fe+Fe=0
PaBenctBo ko3¢dduuuenton 51(X) u 0, (X) ykaseiBaer Ha paBeHcTBa o5 (X) = o (x)
ua,(X) = oy (X). Takum 00pa3oM, IPOBEICHHBIC BBIYMCICHHS MTOATBEPIHIN OTCYTCTBUE COOEB

B OJIOKax 3aMEHBI, Pe3yabTaTOM pPabOTBI KOTOPBIX SIBISETCS TOMyYeHUE HH(POPMAITMOHHBIX
OCTaTKOB BBIXOAHOTrO0 3HaYeHus InvSubBytes.

Jomyctum, B xone pabOThl OJIOKa 3aMEHbI, COJEpIKaIlero mepBblie WH(OPMAIOHHBIE
OCTaTK{ BBIXOJHOTO 3Ha4yeHus INvSubBytes mpowusorien cO0i, U pe3yIbTaTOM €ro paboThl CTAI0

sHavenne @; = F , Torna:
a; (X)=X"+X*+X,
a, (X)=x"+x*+1,
8,(¢) =3 (X) + a5 (X) = (X° +X*)+(* +X* +X) = X,
5,(X) =a,()+a, (X)=0C+X +x+D)+(+x* +1) =x.

C yuetoM nHpOpMaNUK O CBA3U KO3POUIMERTOB O, U O, C JIOKAIM3ALMENR U TIyOHHOM

omuOku (Tabnuia 1) MOKHO ceNaTh BBIBO, YTO OMIKOKA MPOU30IILIA B IIEPBOM pa3psije MepBOTrO
uHpopMaMoHHOTO octaTka. PakT cbos B pabore OJIOKa 3aMEHBI MOXKHO HCIOJb30BaTh Kak
yCJIOBHE TIOBTOPHOT'O BBIMOJIHEHUSI aJITOPUTMa WIIM KaK YCIOBHE 3aITyCKa MEXaHU3MOB KOPPEKIIHMH.

Jns  ycTpaHeHHMs ~ KOPPEKIMHM  OMIMOKM  HEOOXOAMMO  BBIMOJHUTH  BBIUMCIICHUS
B COOTBETCTBUU C BblpakeHueM (14). C yuetom wu3BecTHOH HHGPOPMAIUU O MECTOINOJIOKEHUU
OLIMOKH:

AS,,,. =(x0).
Toraa BbIX0HOE 3HAYEHUE OJI0KAa KOPPEKIIUU OIIHOOK:
SBbIX = S@blx + Asehlx = (X3 + Xz +X +1’ 1) + (X’ 0) = (X3 + X2 +1’ 1) = (Dl6’ 116) '

wopp.

TakuMm oOpa3om, omKOKa, SIBISIFOIIASICS TOCIEACTBUEM cO0s B paboTe mpeodpazoBaTes
InvSubBytes, ycrpanena.

4. CpaBHMTeJbHBII aHaJIn3 CYHIECTBYIOIIMX KOPPEKTHPYIOIIHX KOJ/IOB
B NOJMHOMMAJIBHON CHCTEeMe KJAacCOB BbIYeTOB. B HacTOSIMI MOMEHT NpU MOCTPOEHUHU
OTKa30yCTOMYUBBIX CHUCTEM B TOJWHOMHAIBHOW CHCTEME KJIACCOB BBIYETOB MPEHMYIIECTBEHHO
WCIIOJIB3YIOTCSI METO/IBI Ha OCHOBE BBIUMCIICHHS TTO3UITMOHHBIX XapaKTEPUCTHK, OJHON U3 KOTOPBIX
SIBIISICTCS MHTEpBa yncia [5].
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Jlist peanuzanuu JaHHOTO METOIa HEOOXOUMO:
1) lns Ka’a0ro OCHOBaHMS P; BEMHUCIMTL OPTOrOHAIBHBIN Oasuc B;:

P
Pi — _ noan , (23)
Pi
6. =P mod p,, (24)
om, =1mod p;, (25)
B =mP. (26)
2) JIis KaI0ro OCHOBaHMs P; BHIYMCIUTH 3HAYECHHE ;!
B.
S, =— (27)
Ppaﬁ
3) Jlnst Kaxa0ro HHGOPMALMOHHOTO OCHOBAHHS BBIYHCIIUTH 3HAUCHHE B,
B =BmodP ..  (28)
4) TlepeBectn  OOpabaThIBAEMOE  YHCIIO W3  MO3UIMOHHOW  CHUCTEMBl  CUHCIICHHS
B MOJTMHOMHAJIBHYIO CHCTEMY KJIACCOB BBIYETOB B COOTBETCTBHH C BhIpakeHHEM (1).
5) BeruuciuTh padr 6€3u0BITOYHON CHCTEMBI:
k *
2B
r*=| = (29)
Ppa6
6) Beraucianth 3HaUCHUE MHTEPBaa, YKa3bIBAIOIIETO HA MECTOIIOIOKCHHIE OIIHOKH:
n
G{Zai-sﬁr} (30)
i=1 Pwump
7) Ha ocHOBe 3HaueHHs UHTepBana G ompenenuTh BekTop ommbku AS, | BHITOTHHTH

UCIIPaBJICHNE BO3HUKINEH OMMOKNA B COOTBETCTBHHU C BhIpaskeHUEM (22).

I[J'ISI MMOJIMHOMHAIBLHON CHCTEMEI KJIACCOB BBIUETOB C I/IH(i)OpMaIII/IOHHI)IMI/I OCHOBaHUAMU

p=x"+x+1, p,=x"+ X° +1 U KOHTPONBHBIMU OCHOBAHHAMH P =xX"+x*+1, p, = X+ X% +1:

P

6 =X X XX+ X+

Py =X XX X+ X+ X +1,
S, =X+ X+ X +X°+ X2,
S, =x"+x" +x°+x,
S,=x"+x>+1,
S, =X +X°+x°+x* +x}+ x> +1,
B, =x +x°+x*+x°,
B, =x"+x°+ X} +x* +1.
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Taxum oOpa3om, 1751 paccMaTpruBaeMoii cucteMsbl BoipaxkeHue (30) OyneT nuMeTh BHUIL:

G:[a1-81+a2-Sz+a3-83+a4-84+r*],, =

iy
a (XXX X X)X X X) o (XX D) +
— 7 5 3 2 7 5 3 2
= a - (X + X+ +x) +a, (X + X+ + x5 +1
va, (XXX XX D)+ 1 )+, ( )
Ppa6 =

KoHmMp

[To pe3ynbTaraM CpaBHEHHUS NpPEAJIaracMoro ajiropuTMa M HM3BECTHOTO MOXKHO ClIENaTh
BBIBOJI, YTO BBIYUCIUTEIBHAS CI0KHOCTD MOCIETHETO 3HAYUTEIBHO BBIIIE 32 CUET:

- OOJIBIIIErO KOJIMYECTBA Onepaiuii (B u3BecTHOM anroputme — 11, B ipeaaraemom — 5);

- OoJIBITICH pa3psAAHOCTH 00padaTHIBAEMBIX YHCETI.

3akmouenue. [Ipemmaraemplii BapuanT mpoueaypsl INVSubBytes mosBossier obecriednTh
peanuzanuio nporenypsl INVSubBytes, HecMoTps Ha BO3HHKIIMIA B mporiecce (yHKIUOHUPOBAHUSI
cOO0if, 3a CUET MPUMECHEHUS KOPPEKTUPYIOIIUX MOIYJISPHBIX KOJIOB.

JlanHyI0 MaTeMaTHYeCKyld MOJIENIb IIeJIeCO00pa3HO HCMOIb30BaTh IPH IOCTPOCHUHU
JemudpaTopa aMeprUKaHCKOTO CTaHAapTa MU(PPOBaHUS, CIOCOOHOTO COXPAHATh PabOTOCIOCOOHOE
coctosinue B ycnoBusix cooeB SPN-nipeoOpaszoBares.

[TepcneKTHBHBIM HANpaBICHUEM HCCIICIOBAHUS SIBISCTCS pa3padOTKa MaTeMaTHYEeCKHUX
U CTPYKTYPHBIX MOJENEH:

- npoueaypst InvMixColumns;

- mudparopa/nemudparopa aMepUKaHCKOTO cTaHAapTa mudpoBaHUS;

- CUCTEeMBI Tepelaud JIaHHBIX C peaiu3anueil KpunTorpaduueckoi 3ammThl HHGOpMAIHK
Ha OCHOBE aMEPHKAHCKOT0 CTaHIapTa MH(PPOBAHHUS.
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HUHDOPMATHUKA, BRIYUCITUTEJIBHAA
TEXHUKA 1 YIIPABJIEHUE | Mertoabl paspenieHHst KOH(JIUKTA OPraHU3aluOHHO-
INFORMATICS, COMPUTER .
ENGINEERING AND MANAGEMENT TeXHHYECKHX CHCTeM B He()Tera3oBoi 0Tpac/iu
Hayunas cmamos | Original article Methods of conflict resolution of organizational and

VJIK 519.6, 519.71 technical systems in the oil and gas industry

DOI: 10.37493/2307-910X.2023.2.7

Annomauyun. Kougnuxmosl conpogodcoarom npoekmel 6 Hedme2a3080U OmMpaciu Ha
NPOMSANCEHUU BCEX 2MAN08 UX JHCUZHEHHO20 yukia. Hexomopwvie kougauxkmul cnocobcmeyom
00CMUIICEHUIO Yellell NPOeKma U Yiyuyuaom e2o dQ@OeKmusHoCms 8 YeloM, HeKOmopwvle MO2ym
cmams  npenamcmeuem Ols e20 OCYUjeCmeieHus. Omo Modcem Npusecmu K 3a0epHCKAM,
HEeBbINOIHEeHUI0 3a0a4 U Cpbl8y CPOKO8 GblNOAHeHus npoekma. Hacmoawee uccnedogsanue
HanpaenieHo Ha uszyieuue 0O0OHO20 U3 MAN08 paspabdoOmKu 2a308020 mecmopodicoenus FOxicHblil
llapc, pacnonoscennozo 6 Acanyiie, Hpan. Pe3zynomamul ucciedoéanusi CKOHYeHmMpUpo8anvl Ha
KII04eBblX BONPOCAX, CBA3AHHBIX CO CLONCHOCMbIO NPOEKMAd U KOHQIUKMAMU, KOmopbvle
Heobxooumo paspewams 8 xolde e2o peanuzayuu. OCHOBHOU Yenbld OAHHO20 UCCIEO08AHUS
ABIAEMCS PACKpbIMUe 63AUMOCEA3U MeHCOY NPOEKMHbIM KOHQOIUKMOM U €20 CILOACHOCbIO,
KOmopble packpbl8aiomcs 6 OMHOUIEHUAX MedcOy NOoOpsAOuuUKamu u Komnawueu. B nacmosuweri
pabome 8 Kauecmee 00beKmMa UCCIe008aHUS 8bIOPAHA OP2AHUZAUUOHHO-MEXHUYECKAsl cucmemd,
npeocmasnsawas cobou eazosoe mecmopooicoenue FOxcnviti Ilape, pacnonoscennoe 6 Acanyiie,
Upan. B xauecmee ucmounuxos ungopmayuu ucnoib308aHvl OaHHble, NOTYYeHHble Om 08eHaoyamu
ONBIMHBIX CREYUATUCTNO8 NO NPOEKMAM PA3IUYHBIX YPOBHell co cmadcem pabomuvl om 20 0o 25
nem. Ilonyyenuvie OanHble 006paboOmanvl ¢ UCHONL308AHUEM npozpammvl Leximancer u no
Pe3VIbmamam Uccie008aHus COpmMyauUpos8anvl 8bl800bl U HANPAGIEHUs pa3peulenus KOHPIUKma.
Ilonyuennvie pezynomamsl Cc8UOEMENbCMBYION O MOM, YMO mMpeMs OCHOBHbIMU Gakmopamu
KOHGIUKMa npu peanusayuu npoeKxma 6 Hepmezazoeou ompaciu, KOmopvle Npusoosim K e2o
CIIOJHCHOCMU, ABNAIOMCA: CAHKYUU, 8pemMs U cmoumocms npoekma. Kpome moeo, cywecmesennoe
8nUAHUe HA KOHQIUKM OKA3bI8AIOM makxice: cgepa 0esmenvHoCmu U 6HYMpUopeaHu3sayuoHHble
KOMMYHUKAYUU.

KiroueBble ¢cjioBa: KOHDIUKT, CIIOKHOCTD, YIIPABICHUE TIPOSKTAMHU

Jasi uutupoBanms: Ilepsyxun . A., Hasapaycr Xanmu, Koros [. JI. Meronsl paszpeuieHus
KOH(i)J'II/IKTa OpPraHU3allMOHHO-TCXHUYCCKUX CUCTCM B He(l)TeFai%OBOIZ oTpacii // CngeMeHHaﬂ Hayka u
unnosayuu. 2023. Ne2 (42). C. 71-82. https://doi.org/10.37493/2307-910x.2023.2.7

Abstract. Conflicts accompany projects in the oil and gas industry throughout all stages of
their life cycle. Some conflicts contribute to achieving the goals of the project and improve its
overall effectiveness; some may become an obstacle to its implementation. This can lead to delays,
non-fulfillment of tasks and disruption of project deadlines. The present study is aimed at studying
one of the stages of development of the South Pars gas field located in Asaluyeh, Iran. The results
of the study focus on key issues related to the complexity of the project and conflicts that need to be
resolved during its implementation. The main purpose of this study is to reveal the relationship
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between the project conflict and its complexity, which are revealed in the relationship between
contractors and the company. In this paper, the organizational and technical system representing
the South Pars gas field located in Asaluyeh, Iran, is chosen as the object of research. The data
obtained from twelve experienced project specialists of various levels with work experience from 20
to 25 years were used as sources of information. The data obtained were processed using the
Leximancer program and, based on the results of the study, conclusions and directions for conflict
resolution were formulated. The results obtained indicate that the three main factors of conflict in
the implementation of a project in the oil and gas industry, which lead to its complexity, are
sanctions, time and cost of the project. In addition, the following also have a significant impact on
the conflict: the scope of activity and intra-organizational communications

Key words: Conflict, Complexity, Project Management

For citation: Pervukhin D. A., Davardust Hadi, Kotov D. D. Methods of conflict resolution of
organizational and technical systems in the oil and gas industry. Modern Science and Innovations.
2023;2(42):71-82. https://doi.org/10.37493/2307-910X.2023.2.7

Beenenne. CoBOKYIHOCTh palOT, COCTaBISIIOIIMX COBPEMEHHYIO HaydyHylo 0a3y 1o
VIIPABJICHUIO TPOEKTaMH, HEJIErKo KIAacCCH(PUIMPOBAaTh WM pa3[eNuTh Ha KaTerOpuH IO
pa3nuuHbIM npu3Hakam. OgHako oOuias npobsiema, BO3ZHUKAIOLIAs IPU YIPABICHUU Pa3InYHBIMU
IIPOCKTAaMH, 3aKJIIOYAETCS B €CTECTBEHHBIX IIOCIEACTBUAX B3aUMOJCUCTBUI COCTaBHBIX 4YacTeu
IIPOEKTa C y4aCcTHEM JIt0JIel, NPUBOAALIMX K KOHUIMKTaM. DTO Ta 00JacTh, KOTOPOH HEOOXOJUMO
YACNATH MpUcTagIbHOe BHUMaHue [ 1,2].

KoHQuuKThl, BO3HHMKAOIIME NpU pealu3aldd MPOEKTOB, OCOOEHHO He(pTera3oBbIX,
BapbHUPYIOTCS OT KPUTHUECKH 3HAYMMBIX J0 MaJO3HAYMMBIX T10 LEJI0OMY psaay npudnH. KakoBa ObI
HU OblIa OCHOBHAs NMPUYMHA, TaKHE KOH(MIMKTHI HE OCTAIOTCS 0€3 MOCIEeACTBUI U 4acTO NPUBOASAT
K TEM WJIA WHBIM COTJIACOBAHHBIM JCWCTBUSM, HAINPABICHHBIM Ha pa3pelieHne KOHQIMKTa WIN
IPEMSTCTBYIOUIMM PAaCIIPOCTPAHEHUIO €r0 Pe3yIbTaTOB.

KoHQuukTel ¥ pa3Horiacus, €CTECTBEHHO, BO3HUKAIOT B IPOEKTHOW KOMaHJAE B TEUYEHHE
KU3HEHHOr0 IIMKJIA MpoekTa. OueHb 4acTO yYaCTHUKU U CTOPOHBI MPOEKTa OYAYT pacXOAUTHCS BO
MHEHMSX OTHOCHUTEIBHO IPUOPUTETOB, PACHpPEACICHUS PECypcoB, KadyecTBa KOHKPETHOH paboThl,
CIOCOOOB peIICHUs] OOHAPYKEHHBIX MpoOJieM W Tak jgaiee. HekoTopble KOHQIMKTHI MOTYT
CIOCOOCTBOBATh TIOCTUKEHHUIO LieJIed U MOBBIIIEHUIO 3¢ (heKTUBHOCTH NpoekTa. C Apyroi CTOPOHHI,
HEKOTOpble KOH(IMKTHI MOTYT MOMENIaTh €ro peanu3auuu. Takum oOpa3oM, 3TO NPUBOAUT K
HaIPsDKEHHOCTH CPEeIM YYacTHUKOB IIPOEKTA, a 3aJEpKKM MEIIAIOT y4YaCTHMKaM HauyaTh WIIU
3aBEpUIMTH CBOIO paboTy U, CJIE€AOBATEIBHO, BIMSIIOT HAa CPOKH BBIITOJIHEHUS IIpoekTa [3].

Pe3ynbrathl ncciaenoBanus, NpeACTaBICHHBIE B TAHHON CTaThe, OMMCHIBAIOT OJUH U3 JTAIllOB
paspaboTtku razoBoro MectopoxkaeHus Oxubiii Ilape, pacnonoxxennoro B Acanyite, Mpan. Ha
pucyke 1 mnpezacraBieHa oO0OOIIEHHass cXeMma B3aMMOJAEHCTBHUS YYaCTHHKOB He(TEerazoBoro
MIPOEKTa — KOMITAHUSAMHU U TOJPSIAYUKAMU, U TPETBUMH CTOPOHAMMU.

Pe3ynbpTaThl aHanu3a JIUTEpaTyphbl U Pa3IMYHBIX UCTOYHMKOB MOKAa3bIBAIOT, YTO KOHQIIMKT B
pamMKax  yIOpaBi€HHs MPOEKTaMU SIBISIETCS  HENOCTATOYHO  IMpOpabOTaHHOW  001acThiO
uccienoBanus. JlaHHOe ucclieoBaHME HANpaBJIEHO HAa pa3BUTHE OOJBIIEr0 MOHUMAaHMS POJIU
KOH(JIMKTA B CJII0)KHOCTH HE(PTETa30BbIX IPOEKTOB.

Y4uuTbIBas HBIHEIIHIOK KOHKYPEHTHYIO CpEely KOMIIAHUH, POCT MEXAYHapOIHBIX
OTHOIIEHUH, CYIIECTBOBAaHHE CAHKIMI M HEOOXOAMMOCTb MOCTAaBOK MAaTEpHUajOB M TOBAPOB JUIS
MIPOEKTOB U3 3apyOeXHBIX CTpaH, Ha3HAYCHHUE PYKOBOJAUTENIEH NMPOEKTOB, KOTOPbIE MOTYT CHU3HUTh
pasnuyuHble 0apbepbl U YMEHBIIUTh KOH(MDIUKTHI, SBISETCS KU3HEHHO BAaXXKHBIM U HEM30ECKHBIM IS
NoBbIIEHUST 3((HEKTUBHOCTH MpPOEKTOB B HedTerazoBoil orpaciau. Btopas Heo0XoauMocTh
3aKJII0YaeTcs B TOM, 4TO He(TerazoBas MpoMbIIeHHOCTh MpaHa pacnpocTpaHeHa o BceMy MUpY,
SBJIAETCS UCKIIIOYUTEIBHO BaKHOM JUIsl CAMOM CTpaHbl U €€ SKOHOMMKH [4].
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Pucynok 1. O6001eHnasi cxeMa B3auMO/I€CTBUSI YYACTHUKOB He()TEra3oBoro nNpoexkTa

Figure 1. Generalized scheme of interaction of oil and gas project participants

B HedrerazoBoii chepe 10CTATOUHO YACTO CYIIECTBYET MHOXKECTBO MPOTHBOPEUHMMA MEXKIY
pa3sHBIMHU JIIOIBMHU, 3aWHTEPECOBAHHBIMH B PEIICHUH PA3UYHOTO poJa TPYAHOPOPMATU3YyEMbIX
3anay. [Ipu pemieHnn mogoOHBIX 3a1ad OBIBAET CIOXKHO MOJTYYUTh KOJUYECTBEHHBIC OICHKH, a
3aTe€M IMPOBECTU KAYECTBEHHBIM U KOJIMUYECTBEHHBIM aHAIN3 BO3MOXKHBIX BApUAHTOB PELICHUM [S5—
7]. llosTomMy At JOCTHKEHHSI STUX LI€JeH MIMPOKO MPUMEHSIOTCS IEPEroBOPhI, KOTOPhIE BEIYT K
paspemieHni0  KOH(JIMKTOB MEXKIy YYacTHHKaMH TpoekTa. OCHOBHOW IENbI0 JTaHHOTO
WCCIIETIOBAHUS SIBIISIETCS PACKPBITHE B3AUMOCBS3H MEXKY MPOSKTHBIM KOH(MIMKTOM U CIOXHOCTBIO
MIPOEKTA, KOTOPHIE pACCMATPUBAIOTCS KaK KOHMIUKT MEXTY MOAPSAYUKAMHU U KOMITaHuew [ 8].

Metoagonorus ucciaenoBanusi. J[aHHOE HcclIeIOBaHUE MPOBOAWIOCH C HCIOJIb30BAHUEM
obocnoBanHo# Teopun Kop6una u llltpayca [9]. MeTononorust o6ocHoBanHoit Teopun (Grounded
Theory Methodology, GTM) pa3pabotana ansi Toro, 4ToObl 0OECTIEUNTh OTKPHITUE UHAYKTUBHOMN
teopur. OHa <«II03BOJIAET WCCIENOBATEN0 pa3paboTaTh TEOPETHUYECKUH OT4eT 00 oO0mux
0COOEHHOCTSIX TEeMbI, OJIHOBPEMEHHO OOOCHOBBIBAas €ro SMIMPUYECKUMHU HAOIIOJCHUSAMU WU
nanabiMu» [10]. TlpeacraBineHHbld METOJ OCOOEHHO aKTyaJIeH ISl MCCJIEIOBAaHUSI BOMPOCOB, IO
KOTOpPHIM OBUIO MPOBEAEHO OTPAaHUYCHHOE KOJIMYECTBO MPEIBAPUTEIHHBIX HCCICTOBAHUA M IS
KOTOPBIX HEOOXOIMMO mocTpoeHue Teopuu [11-13].

OOOCHOBaHHYIO TEOPHIO OTIMYAET OT TAKOr'0 METO/a, KaK TeMAaTHYEeCKUH aHalu3, TO, YTO
000CHOBaHHasl TEOpUs HalleJIeHbl Ha BO3MOXKHOCTh pPELICHMs 3ajad Iporsozuposanus [9,13,14],
YTO O3HAYaeT BO3MOXKHOCTh €€ MCIOJb30BaHMA Ul MpPEIBUACHUS pe3ynbTaToB. OOOCHOBaHHBIE
TEOpUU OOBSCHSIOT COLHUANIBHBIE MPOILIECCHl U TOBEIEHNE, KOTOPbIE BBIXOJAT 332 PAMKH MOBEACHUS
oTnenbHbIX Jrofed [15]. B nmaHHOM wucclieoBaHUM Ui M3YYEHHUS! OCHOBHBIX JBHIKYIIUX CHII
KOH(MIMKTa MEXY MOAPSITIMKOM U KOMIIAHHWEH B YCIOBUSX CIIOKHOCTH HE(TEra3oBBIX IMPOEKTOB
BeiOpana Teopusi GTM. llenpr 000CHOBaHHOW TEOpUHM — OOBSICHUTH CYIIHOCTH TPOIECCa M €ro
JIBUOKYIHE cuiibl (Wi npuanHbl) [9,13]. B 060cHOBaHHOW TEOPUHU KOHIICTIIIMUA OMPEIEIISIIOTCS 110
HaJIMYUIO0 UHIUKATOPOB. 37€Ch Ba)KHO OTMETUTh, UTO MHJIMKATOP — ATO MPHU3HAK IMpollecca, a HE ero
ornucanue. OCHOBaHHas Teopusi BbHIOpaHa B KauyeCcTBE METOAOJOIMH HCCIEIOBAHUS H3-3a €€
MporHocTuyeckoil  crnocodHoctu. IloHMMaHue Tmpoliecca BO3HUKHOBEHHUS KOH(MJIMKTOB B
He(Tera3oBbIX MPOEKTaX M TOro, Kak HEOOXOJUMO CHPABISATHCS C HUMH, MO3BOJISIET MOBIUATH
pe3yNbTaThl pealin3aliy MPOEKTOB.
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[Iponienypsl  MeTomonorud OOOCHOBaHHOM Teopuu. He cymecTByeT yHUKalIbHOTO,
obmenpunsaToro Hadopa mporenyp GTM nnst pyKoBOACTBA MPOIECCOM KOAUPOBAHHS BO BpeMs
cOopa u aHanm3a AaHHbIX. B Tabmuue 1 npencrasnens! Tpu npoueaypsl GTM ans cOopa u ananmsza
JAHHBIX.

Ta6auna 1. - Ipouexypst GTM ans c6opa u aHATIH3A TAHHBIX

Table 1. - GTM procedures for data collection and analysis

Mpouexypa GTM Onucanue CcpbLika
OTkpsITOE

AKT HaKJICUBaHUS [IEPBOHAYAIBHBIX SIPJIBIKOB Ha BCE UMEIOIINECS TaHHbIC. [16]
KOZIMPOBaHHE
Ocesoe N .

JleranbHblii aHaIN3 OJJHOM KaTeropuu (BOKPYT «OCKH» KaTETOPHN). [9,17]
KOJIMpOBaHHE
N36uparensHoE Konupoanue orpaHI4nBacTCs ONPENEICHAEM TOIBKO TEX CIIy4acB, KOTOPBIE [16]
KOZIUpPOBaHME OTHOCSITCSL K OCHOBHOM KaTE€rOPHH.

UccnenoBannss GTM B ob6nacT KOH(JIMKTOB U CIOKHOCTH TPOEKTOB CIEAYIOT JHOO
IJIa3€POBCKOMY, JHOO CTpayCOBCKOMY TMoaXoay K komupoBanmioo [9,13,16]. O6a mnoaxona
HAYMHAIOTCSI ¢ OTKPBITOTO KOJUPOBAHUS, HO PAa3IMYAIOTCsA MOCIeAyoUUMHU 3TanaMu. OTKpbITOe
KOJUPOBAaHUE — ATO IIEPBOHAYAIBHOE IOCTPOUYHOE KOJUPOBAHUE BCEX JaHHBIX, KOTOPOE YacTo
JOKYMEHTUpPYETCSl TMpUMepaMu KOJOB H OOMIMM KOJHYECTBOM OTKpPBITHIX Koo [18,19].
UccnenoBanuss GTM, koropsie cnemyror [neitzepy [20,21], Ha mocneayomux dTanax MpUMEHSIOT
BBHIOOPOYHOE KOJAUPOBAHHE, OIMPEAETsis KAaTeropuu, KOTOPbIE CBSI3aHBI C OCHOBHOW KaTEropHei.
N3buparensHoe KOIUPOBAHWE IOKYMEHTHUPYETCS TyTEeM MPHUBEACHHUS TPUMEPOB H OOBSICHCHUS
MIPUYKH TIPOBECHUS OMPEIeIeHHbIX dTanoB adcTparupoBanus [22]. Uccnenoanust GTM, koTopsie
cienyioT mnpouenaype koaupoBanus Iltpayca [17], mpoBOasAT oceBoe KOIUPOBAaHUE, KOTOPOE
BBITIONHSIETCS JUIsl  pa3BUTUSL Ooyiee TIyOOKOTO 3HAaHUA BCEX KaTeropwii, B KadyecTBe
JIOTIOJTHATEIBPHOTO IIara Iepea MPUMEHEHHEM BBIOOPOYHOro KoaupoBaws. McciaemoBaHus, B
KOTOPBIX COO0IIaeTcsi 00 0CEBOM KOAMPOBAHUU, OMUCHIBAIOT CBOWCTBA KATETOPHUIl M MOCIEICTBUS
oceBoro koaupoBanus [18].

Anamu3 faaHHbIX. Kaxkgoe momyueHHOe HMHTEpBBIO  ObIO  pacmiudpoBaHO U
npodeccnoHalbHO NEPEBEIEHO C MEPCUJICKOTO Ha aHTIMICKUH A3bIK. 3aTeM OHHM OBLIM MPOBEPEHBI
Ha TOYHOCTH KCIEepTOM MpoekTa. Claenyronye HHTEPBbIO ObUIHM 3aKOAUPOBAHbI B 00Jee JIMHHBIX
(dbparMeHTaX W TPEIJIOKEHHUSIX C KOJaMH, TMOCTPOCHHBIMH Ha OCHOBE T€X, KOTOpbIe ObUIH
YCTaHOBJIEHBI BO BpeMS MEPBOTo 3Tarna KoaupoBanus. O mporecce KOIUPOBAHUS M BOSHUKAIOIINX
UJesAxX JeNanuch 3ameTku. [1o Mepe mpoaomKkeHus: KOAUPOBAHUS KOJIBI U3 MPEbIIYIIINX HHTEPBBIO
MPUMEHSITACH K MOCIEAYIOIUM UHTEPBbIO, U BOZHUKAIN HOBBIE KOJIbI. 3aKIIOYUTEIbHBIE HHTEPBHIO
CIIYXWJIH JUIsl TIOATBEPXKIICHUSI paHEe CO3/IaHHBIX KOJOB M YTOYHEHHUS CBOMCTB U W3MEpPEHUM
KIIFOUEBBIX MOHATUHN. 171 SICHOCTH BBIIIEONMUCAHHBIM MPOIECC OMKMCAH JIMHEWHO, OJTHAKO OH OBLI
UTEPATUBHBIM, C TICPEKPECTHHIMU CCBUIKAMHU Ha WHTEPBBIO, YTOOBI IPHUIATH CMBICIT BO3HUKAIOIIUM
KoHIenusaM. Kareropuu KOppeKTUPOBAIUCh MO Mepe TOro, Kak pa3BOpauyMBalICs Mpolecc
KoaupoBaHus. Pe3ynbrupyromas o00CHOBaHHAs TEOpUs CO3/1aBajach B T€UEHHUE rojja. ITU JaHHbIE
OBUTH 3aKOJAMPOBAHBI BCKOpE MOcie cOopa, ¢ UCIOIb30BaHUEM TOX0J1a OTKPHITOrO KOAMPOBAHUS
1, IO BO3MOXHOCTH, COOCTBEHHBIX CJIOB YYACTHUKOB B KA4ECTBE KOJIOB.

Jlis  moamepKKW yOpaBleHUS JaHHBIMH HCIIOJIb30BaJioOCh TMPOTpaMMHOE oOecreueHue
Leximancer. Ilear mpumenenust Leximancer — mo3BOJHMTH JaHHBIM T€HEPHUPOBATH MPO3PAYHYIO
MOJIeTIb, KOTOpasi MOKET OBITh MHTEPIPETUPOBAHA AHATUTUKOM. TakuM 00pa3oM, STOT CIIEHUATHCT
MOeT 3()(PEKTUBHO MPOBOJUTH CMBICIOBYIO 3KCIEPTHU3Y OIPOMHBIX 00BeMOB TekcTa [23,24]. Ha
CIIEyIOIIEeM JTarne OOCYXAAITCs BCE JaHHBIEC, MOMYUYEHHBIE C MOMOIIBI0 KAaTErOPUU OTKPBITOTO
KOJIMPOBAHUs, TOCJIE TPAHCKPHUIIIMK KOTOPBIX HCCIEIOBATEIh HAYMHAET TMPOIECC OTKPBITOTO
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KOAMPOBaHUS. 3aTeM JaHHbIe 00padaThIBAIOTCS METOJaMHU OCEBOTO KOJUPOBAHMS W, HAKOHEIl, B
pe3ynbTaTe BBIOOPOUHOTO KOJAUPOBAHMUS MOSBIISETCSI OCHOBHASI KATETOPUSI.

OtkpbiToe koaupoBanue. OOOCHOBaHHAs TEOPHs HMCIOIB3YET TPU YPOBHS KOJHPOBAHUS.
Buauane npuMeHsieTCsi OTKPBITOE KOAMPOBAaHME — 3TO O3Tal, HA KOTOPOM HCXOJHbIE JTaHHBIE,
HalpuMep, CTEHOI'PaMMbl, IEPBOHAYAJIbHO M3Y4YalOTCAd MU KOAMPYIOTCA B IIPOLIECCE, KOTOPBIN
pa3buBaeT MHTEPBHIO Ha OTIEIbHBIE YAaCTU JMJAHHBIX. OTH JaHHbIE B KOHEYHOM HTOre
COIOCTABJISIIOTCA M HAKAIIMBAIOTCA JUIsI (POPMHPOBAHUS KAaTEropuil CXokux siBieHuil. Ilpomecc
OTKPBITOIO0 KOJAMPOBAHMS pacCMAaTPUBAET JlaHHBbIE 0e3 KaKux-JIN0o OorpaHHYeHuil 1o oobemy u 6e3
NPUMEHEHHS KaKuX-T100 MOCTOPOHHUX (GuiIbTpoB. Takum 00pazom, Bce JaHHbIE MIPUHUMAIOTCS, U
HUKAaKHEe HE MCKIIIOYAIOTCA. JTO MO3BOJISIET MCCIEAOBATENI0 MCKATh 3aKOHOMEPHOCTH, KOTOpBIE
MOTYT NPUBECTU K COLMAIbHBIM SIBICHHUSM, NPEACTABISAIOIIMM B KOHEUYHOM MTore uurepec. [lo
Mepe 3aroJIHEeHHs KaTeropuid, HauboJiee TUIOTHBIE U3 HUX CTAHOBSTCSI U3BECTHBIMU KaK OCHOBHBIE
kareropuu [15]. M3 pesynbraroB mepBoro Habopa WHTEPBBIO BBIPHCOBHIBAIOTCS HadaIbHBIC
OCHOBHBIE KaTeropuu, KOTOPbIE MPEJICTABISIIOT COOO0M BBIJEIEHHbIE 00JIaCTH KOH(IUKTA, TAKUE KaK
«CTPYKTypa BHYTPUOPTaHU3ALMOHHBIX KOMMYHHUKAINI», «yTOUHEHHE 00beMa padoTy», «CaHKIHH U
puckuy». CoriacHo OTBETaM, MOJYYEHHBIM B XO0J/i€ UHTEPBBIO, BBIIEICHBI MPOOIeMHbIE 00JacTU U
MIOTEHLIMAJIBHO IPOOJIEMHBIE C TOUKU 3PEHUSI PYKOBOJIUTENIEH TPOEKTOB BOMPOCHI.

OceBoe kogupoBanme. Korma OCHOBHBIE KAaTE€rOPUM  CTAHOBSITCS  OYEBHIHBIMH,
HCCIIEIOBAaTENb IEPEXOJUT Ha CIEAYIOIIUNA YpOBEHb KOIUPOBAaHUS, KOTOPBIH H3BECTEH Kak
BbIOOpOYHOE KoaupoBaHue. OHO TO3BOJISIET HUCCIEAOBATENI0 OT(PHUIBTPOBATH U 3aKOJUPOBATH
JaHHbIE, KOTOpbIE CUMUTAIOTCA OoJiee PpEIEBAHTHBIMU U1 CO3JaHUsl BapUaHTOB KOHIIETILIHM.
[ToaToMy Ha 3TOM ypOBHE HCHOJIB3YIOTCS U KOJUPYIOTCS TOJBKO HanOoliee 3HAaYMMble OTPBIBKU
cTreHorpaMMbl. Kpome Toro, anst obseryeHust 3ToW 3a7adu HUCCIIEeN0BaTeNb JOJKEH MCIOIb30BaTh
CTPYKTYpUPOBAaHHBIE BOMPOCHl HWHTEPBBIO, YTOOBI OXBATUTh HOBOE M 0Oosee CPOKyCHPOBAHHOE
HampaBlieHue ucciieoBanus. Kak TOJbKO CTAaHOBUTCS OYEBUIHBIM, YTO OCHOBHBIMU KaTE€TOPUSMU
JIBUKYIIMX CHUIT KOH(DIUKTA SBIAIOTCS «yTOYHEHHE oOO0BbemMa paboT», «CAHKIUH U PHUCKU»,
«IpEensATCTBUS  MPOEKTa» MW T.J., I[OCIEOYIOIME HMHTEPBbIO CTAHOBSTCS Bce Oosee
L[eJIeHaNpaBICHHbIMU, CHOKYyCHUpOBaHHBIMU. Ha 3TOM JTame mMonxydyeHHbIE JaHHBIE OTHOCSTCS
TOJIBKO K CJIO’KHOCTHU ITPOEKTA.

Boioopounoe koaupoBanme. IlocnenHuil 3Tanm KOOUPOBAaHUS W3BECTEH KaK CEJEKTUBHOE
koaupoBaHue. CeneKTHBHOE KOJIMPOBAHHE MPOMCXOAUT, KOTJa OCHOBHBIE KaTETOPUU CTAHOBSATCS
HacbhllleHHbIMU. HacelleHue sBnsieTcs OJHOBPEMEHHO OCOOEHHOCTBIO M CHIJIBHOM CTOpOHOMH
000CHOBaHHON Teopuu. B oTimMume OT Apyrux METOJIOB KAueCTBEHHOI'O aHalu3a, KOTOpbIe
MpUOOPETAIOT CTPOrOCTh Yepe3 MHOIOYMCICHHbIE YPOBHHM MOATBEP)KICHUS WM TPHAHTYISLUN
(Meptenc, 1998), GTM cTpouT aHAIUTHYSCKUI TpHUMEp, TOCTOSITHHO HAaXOJs HOBBIE KAaTErOpUHU
JI0Ka3aTeNnbCcTB. B KOHIlE KOHIIOB, IOCJE OIpENeleHHOro mnepuoia cOopa JaHHBIX, JAOCTUraeTcs
TOYKa, TJ€ HET HOBBIX JAHHBIX B pe3yJbTaTe MJOIMOJIHUTEIBHOIO cOOopa JaHHBIX, 3TO TOYKa
HacbleHus: «YenoBek MpoaoykaeT coOupaTh JaHHbIE 10 T€X MOp, MOKa HE MOJy4YaeT TOJIBKO yiKe
U3BECTHBIE YTBEpXKJIeHUs» [25-27]. BribopouHOe KOJAMPOBAHUE pacCMATPUBAET 3THU HACBIILIEHHBIE
KAaTeropuy M IPENOCTABISAET MCCIEAOBATENI0 AHAIUTHYECKHE KPUTEPHUH, KOTOPBIE IOMOTarT B
KOHULENTYaJIbHOM Pa3BUTHUH OTHOLIEHUH MEXIy KaTerOpUsSIMU U UX PEJIEBAHTHOCTU B JIUTEpaType
[21]. [TockonbKy nporieypa KOJUPOBaHUsS A0 3TOH (a3bl paboTana Ha pa3pylleHHe KJIacTepU3aliu
JTAaHHBIX B COOTBETCTBUU C aOCTPaKTHBIMU HayaJlaMU CXOJICTBA, BELIOOPOYHOE KOAMPOBAHUE, HAPSAAY
C COPTUPOBKOH, CHOBa COEIMHSET pa3pylIeHHbIE YaCTH BOEIUHO, YTOOBI KOHIENTYaTU3UPOBATH
OTHOIICHUS MEXIy TUIIOTe3aMH, MOJYYEHHBIMH B pe3ylbTaTe€ OTKPHITOTO M BHIOOPOYHOIO
KOJUPOBAHUS.

I[To mepe monydeHHs: MaHHBIX, Ooyiee CGHOKYCHpPOBAaHHBIE KaTeropuu cOopa OBICTPO
HACBHIIIAIOTCS, HAa 3TOM 3Tare cOop mpekpalaeTcs U JaHHble ObUIM BHOBb COOpaHbI B BUE 6a30BOT0O
COLIMAJILHOTO  MPOLIECCa, OMMCHIBAIOLIETO CHUTYalMI0, KOTOPYIO HCIBITHIBAIOT  YYaCTHUKHU
He(TerazoBoro MpoeKTa.

Metoaosnorus uccjaeaoBaHus. B xoie UHTEPBbIO C OMBITHBIMU PYKOBOAUTENSIMU IIPOEKTOB
U €ro y4acTHUKaMH, a TaKXKe JaHHBIX, COOPaHHBIX Ha BCTpeUYax C PasIMYHbIMH CIELUATUCTaMH, B
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M3y4yaeMOM IpUMepe pa3padOTKU Ta30BOr0 MecTOopokaeHHs Ha tore Ilapca ObUIM BBIABICHBI
YeThIpe OCHOBHBIC (TJIaBHBIC) KaTETOPUU KOHMIUKTOB. M3ydeHne 3THX KaTeropuii BaXKHO HE TOJBKO
JUIL OLICHKH, HO M JJIsi pa3paboTKH MECTOpOKIeHMsA. B ciemyromem pasjene paccMaTpuBaeTCs
omucaHue o0mux (HaKTopoB, cocTaBiAOMUX KOHPIHMKT. Kak 0OBscHsAIOCH paHee, B TaOmwmie |
paccMOTPEeHBI TPU YPOBHS KOJUPOBAHMSA, IIEPBOHAYAIBHO OTKPBIThIE 00O3HAYECHUS KOIUPOBAHMUS.
3arem, KOTJla OCHOBHBIC KAaTErOpPUH CTAHOBSTCS OYEBUIHBIMH, HCCJICIOBATEIbh IMEPEXOJUT Ha
CIICAYIOIIMKA yYPOBEHb KOJWPOBAHMS, KOTOPHIH M3BECTEH KaK OCEBOE KOAUPOBAHHE, M KaTErOpHUU
OOBCTUHSIOTCS B TPYMIy OCEBOrO KOAMPOBaHWS. HakoOHeIN, CeNeKTHBHOE KOIMPOBAHUE
MIPOUCXOJIUT, KOTIa OCHOBHBIE KAaTETOPUHM CTAHOBSITCS HACHILIEHHBIMH. B creayromeil tabmume 2
OIMCaHbl BCE KATETOPHH, CBSI3aHHBIC C OCEBBIM KOJHMPOBAHUEM, M MOJHOCTHIO OIMHMCAHO, KaK 3TH
(bakTOpBI CO3/1AIOT KOH(MIUKT B KOHKPETHOM IIpUMeEpe.

MOXHO clienarh BBIBO, YTO CYIIECTBYET TPHHAIIATh BaXKHBIX XaPAKTEPUCTHUK JIBHIKYIIUX
cuJl KOH(IHMKTa, KOTOpbIe MpeacTaBieHbl B Tabmuie 2. OHa MOKa3bIBaE€T NMPHU3HAKH OCHOBHBIX
KaTeropui, COIIACHO KOTOPHIM HauOoJiee BaKHBIC JJEMEHTHl KOH(IMKTAa MOTryT OBITh
00yCJIOBJICHbI BPEMEHEM IPOEKTa M CTOMMOCTHIO IPOEKTa, HAIO0KEHHWEM BHEUIHMX CaHKIIHH,
BHEIIHUMU Oaphepamu, MPO3pavyHOCThIO HHPOPMAIIUU — HAIPUMEpP, YTOYHEHHEM o0bemMa padoT, |,
HAKOHEIl, HaMEHEe BAXKHBIMH BHYTPHOPIaHW3AIMOHHBIMU IPOOJeMaMH Ha OJHOM H3 3TaloB
pa3paboTku razoBoro MectopoxxaeHus FOxusiit [lapc.

Ta6auna 2. - Oommue GakTopbl, BhIsiBJeHHbIE B OTHOLIEHHH 13 0ceBbIX KOJOBBIX METOK
Table 2. - Common factors identified with respect to 13 axial code labels

Psn 1 2 3 4 5 6 7
KondmmkTtst
n3-3a Pacnperne-
OTCYTCTBHE Bo3nukHOBeHHE
o KoHIKTBI BO3HHKAIOT | OTCYTCTBHS JeHue
] HaJLIeKALIHX Mep YBenueHHeKOH(INKTOB Ha
= & H3-32 MHTerpUpPOBaH-|Y BelHUeHHe 3aTpar ¢
== pearnpoBaHusi, . BpeMeHH Tane
BHYTPHOPraHH3ALMHOHHBIX HOif CHCTEMBI | CTOHMOCTH APYTHMH
© ¥ npoueayp u N peanu3anuu| IIAHHPOBAHUS
O = KOMMYHHKAIHI 1 KOTHPOBAHHS | MPOEKTA ITanamu
=y KAJIbKYIAIHOHHBIX . NPOeKTa | H peaau3auun
Pa3IHYHil B KeTaHHAX n H METO/IbI
0CHOB MpoeKTa
OTCIeKUBAHUS ydera
JIOKYMEHTOB
1- 2- | 2- 4-14-14-|4-
1-2/1-3|1-4/1-5 2-3 2-4 |3-1 |32 5-1]52 61 |6-2 7-1
1 112 112|314

1 OpraHu3anMoOHHOMN

DJeMeHThI 001MX (haKkTOPOB

CUCTEMHOMN HyMepaluu

OTCyTCTBHE TOBEPHUS U OIIM30CTH MEXIY COTPYAHUKAMH U

HeOﬁXOI[I/IMOCTL IIUCBMECHHBIX 3aIIPpOCOB, TAKUX KaK

PICKTPOHHAasA 1mo4ra U ImucbmMa
Pacnpeﬂenenne 3aTrpaT MEeXAY pa3jIMYHbIMU dTallaMu U

IHecTaGHIBHOCTH B MOAXOAAX K peain3allui MPOEKTa U
[OPSIJIOK y4yera

IMI3MeHeHne YPOBHEH yIIpaBJICHUS U Pa3BUTHS HABBIKOB, a
OTCyTCTBHE HHTECIPHUPOBAHHOMN CHCTEMBI KOTHUPOBAaHUS U
VBenuyeHne CTOMMOCTH IMPOCKTA B CBSI3U C CAHKIIUSIMH
VBenuueHne pacxogoB 110 MIPOEKTY B PE3yJIbTATE

'Y BenmdeHue 3aTpar Mo IPOSKTaM B CBSI3U C U3MEHEHHEM
VBenmuueHne CTOMMOCTH MPOEKTA B CBSI3H C H3MCHCHUEM
colMaIbHbIC U3MCHECHUS

OTCYTCTBHE COOTBETCTBYIOIIEN MPOLEAYPHI pacueTa Xo1a
[TakyKe pa3/inyusi B YCTAHOBKAX M >KEJIAHUIX

O1muOKU Npu pacyeTe MPOICHTA BBIMIOJIHECHUS] IPOCKTa
OTcyTcTBHE 0a3bl 151 OyXraJTepCKUX U ay IUTOPCKUX
OTCYTCTBHE COOTBETCTBYIOIINX CUCTEM OLIEHKH U
IHeBO3MOKHOCTB KaTEropu3aluy U OTCIIC)KHUBAHUSI
ITOKyMEHTOB

Y BemmueHne KoJIM4ecTBa BApUaTUBHEBIX OPIEPOB
B3aTpyaHEHUs B ASSITEIbHOCTH PA3JIMYHBIX CEKIIUH

OTCyTCTBI/Ie IIPOYHOCTHU B paMKax OTHOILEHUN
BO3HAIrDaX1CHUA

OTCyTCTBHE CHCTEMBI pearupOBaHUsI Ha PUCK
YBEJIHYCHUE IIPOAOJDKUTEIBHOCTH IIPOCKTa

OTCyTCTBHE COOTBETCTBYIOIIE
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Psix 8 9 10 11 12 13
Kondgankr
- Kondumkrel, (EI
é_ Kondaukrsl Konduiukrel, BO3HHUKAIOIIH
&' | KoH(pIMKTBI BO3HMKAKT W3- BO3HHKAIOT
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[TomyuenHast Teopusi, cocrosimas U3 38 OTKPBITHIX KOAUPOBOK M 13 0CEBBIX KOJIMPOBOK,
CTaJla OKOHYATEJIbHBIM PE3YJIbTaTOM JaHHOTO UCCIIEI0BaHUS.

Pesynbrarel uM  oOcy:aeHusi. J[1sg pemeHus 3anaud  MCIOJNB30BAJach IpOrpaMma
MIPOBEJICHUSI aBTOMAaTHYECKOIO0 KOHLENTYalbHOIO aHalu3a COJAep)KaHMsd JaHHbIX Leximancer.
«IIporpamma Leximancer ucnonb3yer HH(GOPMAIMIO O CIOBAX-aCCOLMALUAX AJIS M3BJICUCHUS U3
TEKCTa BOSHUKAIOIINX KOHIEMIUNW» [24]. DTOT MOAXO0 MO3BOJISET T€HEPUPOBATh TAKCOHOMUIO JIsI
Kaxaoro Habopa naHHbIX [23]. HccnenmoBatenb MOMKET HACTPOMTH IapaMeTpbl CUCTEMBI B
COOTBETCTBMM ¢ JaHHbIMH. Kpome Toro, pe3ynpTaThl NpOeKTa TMPEACTaBIEHbl B BUJE
MHTEPAKTUBHONW KOHILIENITYaJIbHOM KapThl, PAJOM C KOTOPOM HaXOAMTCSA MaHENb ISl TEKCTOBBIX
3alpocoOB M CTAaTUCTHYECKUX pe3ynbTaToB. «Leximancer Bce dalle HCIOJIb3YeTCsl B KauecTBe
JIbTEPHATHBBl PYYHOMY KOAMPOBAHUIO C IIOMOIIBIO 0Oojee TpaAMLMOHHBIX MeToJoB. Ero
MPU3EMJICHHBII MOJX0J HMMEET NPEUMYIIECTBA B ONpPENENEHHbIX 00JacTsAX HccienoBaHuil. B
JAHHOM CJIydya€ OH II03BOJIMJI MCIIOJIb30BaTh HCCIIENOBATEIbCKUM TOAX0J, IO3BOJISAS CIHCKY
MOHATUM aBTOMAaTHYECKH BO3HUKATh M3 TEKCTa. B JaHHOM HCClieJOBaHMM HAcTpOMKa MPOEKTOB
Leximancer ocymiecTBisieTcss TaKUM 00pa3oM, 4yTOOBI MEXIPYINIOBas TUHAMHUKa OTOOpaXkanach C
MUHUMAJIbHBIM PYYHBIM BMELIATENICTBOM. OTOT MOAXOJ, MPOYHO OINHUpPAIOMIMICS Ha TEKCT,
MIO3BOJISIET JAOCTHUYb YPOBHS HAJIEKHOCTH, KOTOPBIM SIBISETCS NPEUMYILIECTBOM MEPEN IPYyTrUMU
MetogaMm [28].

HNuTepnperanms KoHuentyaabHoi kKapthl Leximancer. Ha xaprax mnoHstuii (cMm.
pUCyHKH 2-4) oToOpakaroTcsl METKH, Jarollie Ha3BaHUs MOHATUH, KOTOpble ObUIM OOHAPYKEHBI U3
TekcTa. «[IpoekT» sBIsieTcs mpuMepoM, H300pakeHHBIM Ha pUcyHKe 3. «UeM IeHTpalibHee MeTKa
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MOHSATHSI, TEM Yallle 3TO MOHSATUE BCTPEYAETCS B TEKCTE (HampuMmep, «3aTpaThbl» 4acTo KOAUPYETCS B
3TUX CTeHorpammax). Pasmep Touku (mnm GuUTypsI), JeKameld B OCHOBE 00O3HAUYCHHS TOHSITHS,
TOBOPHUT O TOM, HAaCKOJIKO 3TO TIOHATHE CBS3aHO C JPYyruMu. Uem daine MOoHSATHE KOAHPOBAIOCH
BMECTE C JIPYTMMH TOHATHUSMHU B OJHOM CEIMEHTE TEKCTa, TeM OOJIbIIEC €ro KOHIENTyalbHas
Toukay [28].

Pucynok 2. UToroBblii THUII M XapakTep ()aKTOPOB, CIOCOOCTBYIONINX BOSHUKHOBEHHIO KOH(IUKTA

Figure 2. The final type and nature of the factors contributing to the conflict
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PﬂcyHOK 3. KOHTEKCTyaJIBHbIe CXO0ACTBA, CIrPyNIMpPoOBaHHbIC HA KAPTE€, KOTOPbI¢ KAKUM-TO oﬁpasoM
B3aNMOCBA3aHbI

Figure 3. Contextual similarities grouped on the map that are somehow interconnected

Kpacnas cets myTell moka3siBaeT HamOoJiee pacIpOCTPAHEHHBIC CBS3H MEXAY MOHATHSIMHU
(ocoberno moHsATHE «IIpOEKT», KOTOPOE OKPYKEHO pPAa3IMYHBIMH JBHKYIIUMH CHIIAMH
KOH()JIMKTA), XOTS CYHIECTBYIOT M JPYTHe MpsiMble B3auMOCBs3U. CeTh MOMOTaeT MOHATh HanboJee
YgacTble CBS3UM MEXAY MOHATUAMHU. [lOHSATHS TpPYNIUPYIOTCS Ha KapTeé B COOTBETCTBHHM C
KOHTEKCTYyalbHBIM CXOJCTBOM, TO €CTh OJNH3JeKallue TOHATHUS CBS3aHBl MEXOy Cco0oi
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ornpeneneHHbIM obpa3zom. Hampumep, «lIpouenypb» u «VHTErpupOBaHHBINY» HAXOIATCA PAIOM
Ipyr C APYroM Ha pUCYHKe 4 M3-3a TaKUX YTBEpKIeHHH, Kak «OTCyTCTBHE MHTETPUPOBAHHOU
CUCTEMBI KOIMPOBAHHUS U IIPOLIEAYPY.
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PucyHnok 4. OTHOLIEHHS COAEPKAHUS, 03BYUEHHbIE KAKIbIM HHTEPBbIOEPOM, UTO MO3BOJISIET CPABHUTH
KOHIENMIMH

Figure 4. Content relations voiced by each interviewer, which allows you to compare concepts

Kak mnoka3ano Ha pucyHke 4, 5T TOYKH TPEACTABIISIOT COOOH coaep)kaHHE OTBETOB
KaKJOTO HHTEPBBIOEPA, M OHU IIO3BOJSAIOT CPaBHUTh KoHuenuuu. Hampumep, Ha pucynke 4
MI0Ka3aHo, YTO MEHEJKEePhl IPOEKTa B OCHOBHOM 00cyxkaanu «Cankuuu» u «Bpems, CTOUMOCTb», B
TO BpeMsl KaK wWIEeHbl KOMaHIbl HE JeJald TOro >Xe, M OHM OOCYXJadl B OCHOBHOM
«BHyTpHOpraHu3anioHHble KOHQIUKTED, TIOATOMY 3TH HOHSATHS PACHIOJIOKIIUCH PAOM C METKOM
«KomMmyHHMKanus»» Ha KapTe MOHATUM.

Pe3yabTaThl HCIOJIB30BAHMS KOHLENTYaJdbHOH KapThl Leximancer. B sTom Onoke mbl
OINUCBHIBAEM CXEMY KOHIENTYadbHONH KapThl Uil KOH(MIMKTOB HEOJHO3HAYHOCTH CIIOKHOCTH.
Cxema, mojydeHHass M3 pHCYHKa 2, MOKa3blBaeT, YTO HambOoiee 3HAYMMbIMU KOH(IMKTaMHU,
CBSI3aHHBIMU C HccienoBaHueM, sBistoTcs «Cankuuu (OGapbepbl)», «Bpems», «CTOMMOCTHY,
«OmpeneneHue MPUOPUTETOB MPOEKTa» U «YTOUuHEHHE oO0beMay. Kaxmoe W3 ITUX TOHATUH
OIMCAHO B MPEABIAYIINX pa3aenax.

OcHoBomnonaramoueil NpuYnHON, NpUIAroIIel «CaHKIUAM» Hanlojiee BaKHbIM MPHOPUTET,
SBIISICTCS HEMOCPEJCTBEHHOE BO3JEHCTBHE CAHKIUM Ha HEPTEXUMHUECKYI0 U HE(PTIHYIO
MPOMBIIIIEHHOCTh MpaHa, 0cOOEHHO Ha pa3/ieN 3aKyMOK M CTPOUTENbCTBA. TEpPMHUH «CaHKIUID)
BKJIIOYAeT B ce0sl BHEUIHUE CAHKIIMH, MOBBIIIEHHE Kypca KOHBEPTAIIMK BAJIOTHI U U3MEHEHUE LIeH
Ha torunBo. «JleictBust CIIA yxe npuBenu K MaJeHUI0 Kypca pyuajia U TpeX3HauYHOW MHQIISLNH,
MIOCKOJIBKY HMpAaHLbl MBITAIOTCS YKPBIThCSI B aMEpPUKAHCKHX Jojulapax W 3oioTe. OHM Takke
MIPOUCXOJIAT Ha (DOHE MHOTOMECSIUHBIX MPOTECTOB B VpaHe B CBsI3U C yXyALIEHHEM 3KOHOMHYECKHX
yCJIOBUN M OOBUHEHUSIMH B KOPPYIIIMH U 6ecxo3siiicTBeHHOCTH [29].

BropeiM 00mM ¢pakTopoM, KOTOPBII ObUI BajkeH AJIi F€HEepaTopoB KOH(IIMKTOB, ObUIN
«Bpema» u «CtoumocTth». Bo MHOrmx HHTEpPBHIO OOJIBIIMHCTBO PYKOBOIUTENEH MPOEKTOB
KaJIOBAJIIMCh Ha 3aJIep’KKH IJIaTeked cO CTOPOHBI KOMMAaHWUU. [103TOMy, MOCKOJIBKY CTOMMOCTH
paloT, BBIMOJHEHHBIX MOJPSIIYMKAMU, He OblIa OIUIaueHa BOBpPEMs, OHM OBLIM BBIHYXJIEHBI
OCTaHOBUThH XOJI MpoekTa. Takxke, HAOOOPOT, MOCKOJbKY KOMIIAHHUS cClieaja MHOTO 3aKa30B C
OTKJIOHEHUSIMH, TOJPAIUYMKAM MPUILIOCH TepeaeiblBaTh U OCTAHABIMBATh TEKyIIHe paboOThl U
NpHUCTyNaTh K 3aka3aHHbIM paboram. IlosTomy 3ardruBaHue «BpeMEHU» TMpoeKTa ObUIO
HenmpuemsieMo JUisi KoMrnaHnuu. TakuMm oOpa3om, 3TH JABa (axTopa MpUBETU K MHOTOYHUCICHHBIM
KOH(DIMKTaM.
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Tperbum 00OmMM (HaKTOpOM KOH(IHMKTA, BBIABJICHHBIM B JIAHHOM MCCJIEIOBAHUU, OBLI
¢dakTop «PaccTaHOBKAa NMPUOPUTETOBY». YUUTHIBAs, YTO 3TOT 3TAll HAXOIWICSA HAJEKO OT HPAHO-
KaTapCKOH I'paHHIbl IO CPABHEHUIO C JAPYIMMHU 3TalaMu, OH ObUI MEHee MPHOPUTETHBIM. Takum
o0pa3oMm, KoMInaHus 1 MUHUCTEPCTBO HEPTH HE YAETHIN JOJDKHOTO BHUMaHUs 3Toi dasze. Kpome
TOro, OIOJKET, BBIIECICHHBIM Ha 3TOT NMPOEKT, Ol HalpasieH Ha Apyrue ¢aspl. [loaToMy naHHBIN
IPOEKT ocTaBajics Oe3eHCTBYIOIIMM M BBbI3BAJI IPETEH3UMH CO CTOPOHBI MOJPAJYUKOB, YTO
MOPOIUIIO MHOXKECTBO KOH(MIHMKTOB. [lepexonst k «YTouHeHUI0 0O0beMa paboT» (CM. PUCYHKH 3 U
4), MOXKHO YTBEp)KIaTh, 4TO ATOT ()akTOp ObUT OAHMM M3 OCHOBHBIX T'€HEPATOPOB CIOXKHOCTU
KOH(IIMKTOB. B X0/1€ MHTEPBBIO BBISICHUIOCH, YTO MHOTIa KOMIIAHHS HE YKa3bIBajla MOAPSAYUKAM
TouHble 00BeMbl paboT. Kak cieactBue, Mo OKOHYAHMM PAaOOT BO3HHUKAJIM IMPOTHBOPEUYHUS IO
BOIPOCY 00BEMOB 3aIUIAHUPOBAHHBIX U BBIIOJHEHHBIX paboT. DTO CO3a€T OrPOMHBINA KOH(IIUKT
MEXy HOIPSTUMKAMU U KOMIIaHHEH.

[Tocnemqaum (akTopom, KOTOpHI ObLT HaMMEHee BaXKHBIM B T'eHEPAaTOpax KOH(IHMKTOB,
ObUIM BHYTPHOPTaHU3AIMOHHBIE KOH(JIUKTBL. DTOT KOH(DIUKT OBUI pe3yabTaTOM OTCYTCTBHS
CHCTEMHOT'0 KOJIMPOBAHUsI, OTCYTCTBUSI COOTBETCTBYIOIIMX MPOLEAYp U KoMMmyHuKanuii [30-37].

B nenom, Ha ocHOBaHMM KapThl KOHLeHuui Leximancer ¥ 0OOCHOBaHHOW Teopuu
KOH(UINKTA, €ro CJI0KHOCTH M HEOJAHO3HAYHOCTH, MOXHO CcJeaTb BBIBOA O IPUPOJE
BO3HUKHOBEHHUSI M CIOXHOCTH KOHQuMKTAa. CTOUT OTMETUTh, YTO €CIH pa3pabOTKH Ta30BBIX
Mmectopoxxkaernii FOxknoro Ilapca oTHOCATCS K KaTeropuu MErarpoekTOB, TO OYEBHIHO, YTO OHHU
SBIISIIOTCSL CIIO)KHBIMH TIO0 CBOeil cytn. Kpome TOro, BEISBICHHBIE B JaHHOM HCCIIEIOBAaHUU
KOHQUIMKTBI TaKKE JEJAIOT IMPOEKT CIOXKHBIM. TakuM 00pa3oM, MEXAY CI0XKHOCTbIO, CaAMHUM
IIPOEKTOM U KOH(JIMKTOM CYILECTBYET TPEXCTOPOHHSS CBSI3b.

Bpems u 3aTpaThl B3aMMOCBSI3aHbl C CAHKLUSAMHI U OTPaHUYEHUSAMH. DTO 03HAYAET, YTO YeM
OoJIbIIIe CAHKIIUI HAJI0KEHO, TEM C OOJIBIINM KOJIHYECTBOM OCTAHOBOK PabOTHI CTOJIKHETCS MPOEKT,
MO3TOMY JUIS CMSTUYCHHS MTOCTISICTBUI BPEMEHHBIX 3aTPaT M PaCcX0/I0B, B TIEPBYIO OYEPE/b, CICTYET
COCPEJOTOYUTHCS Ha YIpPaBICHUM CaHKIUsIMU. Hakowen, s yrouHeHuss oObema paboT U
OIIpeJIeJIeHUs] TPUOPUTETHOCTH 3Tama, 4ToObl YAEIUTh OOJbllle BHUMAHUS KOMIIAHUH, CIEIYeT
MIPOBOANTH COBELIaHMs (MO3TroBOil mTypM, mind mapping, yrouHeHus). 3T0 IPUBOJUT K JIyUIIEMY
MOHUMAaHHIO 00SI3aHHOCTEH, YTO HEOOXOIUMO /ISl BCETO KOHCOPLIMYMa M KOMITAaHHH.

3akmouenue. B nmannoii ctatbe 00CyXaanack poib KOH(QIMKTA B CII0)KHOCTH TPOEKTOB. B
Heil MeTosr 000CHOBAHHOM TEOPHUU pacCMaTPUBAETCS B KOHTEKCTE JAPYTrMX Ka4eCTBEHHBIX METOJIOB,
00BsICHAETCS, YTO OH cO0OM MpeacTaBiseT, Kak OH paboTaeT M MouyeMy OH OblUT BBIOpaH JUIs
JTAHHOTO HCCIIEOBAHMUS.

Pe3ynpTaThl N@aHHOTO HCCIIEAOBaHMS IIOKA3bIBAIOT, YTO METAlpOEKThl MO pa3paboTKe
razoBoro MectopoxxaeHust FOxubiit [lapc oTHOCATCS K KaTeropuu MEranpoeKkTOB M 10 CBOEH CYTH
SIBIISTIOTCSI CIIOKHBIMY, & BBISIBIICHHBIE B TAHHOM HCCIIEIOBAaHUH KOH(MIIMKTHI TAKXKE JIEIAI0T MPOEKT
CIIO’)KHBIM. TakuM 00pa3oM, CYIIECTBYET TPEXCTOPOHHSS CBA3b MEXIY KOH(DIUKTOM, CIOKHOCTHIO
U mpoekToM. Jlpyrue BBIBOABI, TMOMHUMO KOH(JIMKTa «CIIO)KHOCTb- aMOWTYJISIPHOCTBY,
MPEJCTABISAIOT co00M Hanboee 3HaYMMble KOH(IUKTBI, OTHOCSIUECS K UCCIEAYEMOMY Cllyyalo, a
uMeHHO: | - cankuuu (Gapbepsl), 2 - BpeMs MPOEKTa, 3 - CTOUMOCTb MpPOEKTa, 4 - ONpenereHHe
MIPUOPUTETOB TPOEKTA, 5 - yTOUHEHHE MacITaoa.

PexomenryeTcsi CKOHIIEHTPUPOBATh MTPUYMHBI U UCTOYHUKH KOH(MIMKTOB IS TIOAPSIINKOB
U KoMnaHuu. HeratuBHble MOCNEACTBUS KaXI0T0 U3 HUX JOJDKHBI OBITh MUHUMHM3HPOBAHBI TyTEM
HEMEJICHHOTO0 M TOYHOT'O BbIsABJIEHUS (HakTOpoB KOH(UKTA. [Toapsaquuku U KOMIaHUs JOJKHBI
OOOWTH CAaHKLIMU WM HaUTH JTy4IIUil criocod n30exaTh HaJOKEHUs CaHKIUH.
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HCII0JIb30BAHHEM KABUTALMOHHOM Je3MHTerpaunu
VJIK 637.143.6

DOI: 10.37493/2307-910X.2023.2.8 Investigation of physico-chemical and rheological
properties of dairy systems rehydrated using
cavitation disintegration
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Annomauyun. Hzyueno ¢opmuposanue @QU3UKO-XUMUYECKUX U PeOSO2UYeCKUX CBOLCNE
80CCMAHOBNICHHbIX ~ MOJOYHBIX — CUCMEM  «CyXxoe  00e3d/cupenHoe  MOA0KO  —  cyxas
O0eMUHEPAU308AHHAS  MOJNOYHAS — CLIBOPOMKAY» 8  3AGUCUMOCMU — OM  Nnapamempos u
NPOOOIANCUMENTLHOCU YIbMPA38YKOBOU 00pabomKu, a maxdce om npoyeHma 3amMenvl 8 pacmeopax
CYX020 00€34CUPEHHO20 MOJIOKA CYXOU O0eMUHEPANU308AHHOU MONOYHOU cbigopomkou. llonyuenvl
mepHapHvle NOBEePXHOCMU, A MAKMICe Mamemamuieckue Mooeiu 6 6uoe YPAasHeHUll pezpeccuu
onucvlearoujue hopmuposanue ucciedyemblx c80OUCM8E 80CCMAHOBIEHHbIX pacmeopos. OnpedeieHul
ONMUMATIbHBIE PEXCUMbI 00PaADOMKU, A MAKIHCE YPOBEHb 3AMEHbL CYX020 00E3XHCUPEHHO20 MOLOKA
CyxXotl 0eMUHepaIu308aHHOLU MOJOYHOU CbIBOPOMKOIU.

KiroueBble ¢JI0Ba: BOCCTAaHOBIICHHAs MOJIOYHAs OCHOBQA, Cyxasd IACMHHCPAIMN30BaAHHAA
MOJIOYHAs CBIBOPOTKA, CYX0€ 00€3KUPEHHOE MOJIOKO, KABUTAI[MOHHAS Je3UHTET pallus
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Abstract. The formation of physicochemical and rheological properties of the rehydrated
dairy systems «skimmed milk powder — demineralized whey powder» was studied depending on the
parameters and duration of ultrasonic treatment, as well as on the percentage of replacement in
solutions of skimmed milk powder with dry demineralized whey. Ternary surfaces are obtained, as
well as mathematical models in the form of regression equations describing the formation of the
studied properties of the reduced solutions. Optimal treatment modes were determined, as well as
the percentage of replacement of skimmed milk powder with dry demineralized whey.
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Beenenne. [Ipu npou3BoACTBE MOJOYHBIX MPOAYKTOB, TAKMX KaK ChIp, TBOPOT, Macjio U
CIIMBKM, KaK TMPaBWJIO, TMOJYYalOT MOOOYHbIE MOJIOYHBIE MPOAYKTBI — CBIBOPOTKA, MaxTa M
obezxuperHHoe Mostoko [1 — 9].

YpoBeHb HCIIONIB30BaHMS CHIBOPOTKH B Poccuu cliepKuBaeTcsi HU3KUM COJICPKAHUEM CYXHX
BeniecTB (10 6 %), BBICOKOI CTOMMOCTBIO TPAHCHOPTHUPOBKH, CE30HHOCTBIO U YJAIEHHOCThIO MECT
MOJTyYECHHUS ChIPbsS OT IepepadaThIBAIOIINX MTPOU3BOJACTB. [Ipor3BOICTBO M OOOTalleHNe HATUTKOB,
JIecCepToB M (PYHKIMOHAIBHBIX MPOIYKTOB MUTAHUS C MCIOJIb30BAaHHUEM HATypalbHOW CHIBOPOTKOM
SBIISICTCS HU3KOPEHTAOCIBbHBIM, HECMOTPS Ha BBICOKYIO OMOJIOTHYECKYIO IIEHHOCTh JIaHHOTO CHIPhS
[10 —14].

Haubonee mnpeanodTuTensHBIM CIOCOOOM MEpepadOTKH IMOJy4yaeMOil CHIBOPOTKH Ha
CETOAHSIIHUN JIeHb SBJSETCS IPOU3BOJCTBO CYXOM MOJIOYHOM CBHIBOPOTKH, Ha KOTOPYIO
MPUXOIUTCs 0K0JI0 60 % 00BeMoB niepepadboTku [15 — 21].

MHorue oTrpaciu NHILEBOH MPOMBIIUIEHHOCTH HIMPOKO NPUMEHSIOT CYXYIO CHIBOPOTKY,
OJTHAKO B OOJIBIIMHCTBE CBOEM IPH JAIbHEHIIEM HCIOJIb30BAHUU €€ HEOOXOIMMO BOCCTAHOBHTH.
[Ipouiecc BoOccTaHOBIEHHSI [JOJKEH OOecleyuBaTh CTAOWIBHOCTh IKHAKOW CHUCTEMBI MpH
HCHTUYHBIX MMOKA3aTe/sIX COCTaBa M CBOMCTB 110 aHAJIOTHHU C HATYPaJIbHOM CHIBOPOTKOM [22 — 24].
OpauM ©3 crmoco0OB HMHTEHCHU(UKALMK TPOIEcca BOCCTAHOBIEHUS CYXUX MOJIOYHBIX CHCTEM
SIBJSIETCS yABTPa3ByKoBOe Bo3eiicTue [25 — 34]. Mcnonb3oBaHKe yIbTPa3ByKOBOTO BO3CHCTBHS
crocobcTByeT (OPMUPOBAHUIO BOCCTAHOBIIEHHBIX PACTBOPOB C ONTUMAIBHBIMH  (PU3HKO-
XUMHYECKUMH U PEOJIOTHUSCKUMHU CBOMCTBAMH.

Marepuanbsl u obGopyaoBanme. [[ns ynbTpa3ByKoBO 00pabOTKH BOCCTaHOBJIEHHBIX
pPacTBOPOB HCIOJIB30BAIM JIAOOPATOPHBIN yIbTpa3ByKoBoi romorenusatop Hilscher UP — 400S
(«Hilscher» Germany) (400 Bt, 24 x['m). M3mepeHue axkTUBHOM KHCIOTHOCTH pPacTBOPOB
MOJIOYHBIX CHCTEM TIPOBOJWIM C ucHoib3oBaHueM pH-merpa-uonomepa Okcmepr — 001.
W3mepeHust u KOHTPOJIb aKTUBHOM KUCIOTHOCTH OBUTH MPOBEACHBI IO aTTECTOBAaHHOW MeToauke No
BHUMUM — 03/98. M3mepenust BS3KOCTH MPOBOAWIM Ha BHCKO3UMETpe Tuma bpykduiibia.
Ucnonb3oBasicss  porammoHHbii  Buckozumerp DV-II+PRO  wmomens LVDV-II+PRO ¢
MWINHAPUYIECKUMHI U3MEPUTENBHBIMU cucTeMamu. Omnpenenenne ioTHocT! BeoiaHsud o [OCT
3625-84 apeomerpom AOH-4. Onpenenenue TuTpyeMon KUCIOTHOCTH BoionHsIM o 'OCT 3624-
92.

PesyabTaTrel U o0cy:xaenue. J[ns wu3yueHUs (GUBNKO-XUMHUECKUX M PEOJTOTHYECKUX
MoKa3aTesiel BOCCTAHOBJICHHBIX MOJIOYHBIX CHCTEM ObLa MOCTPOEHA MaTpUIla MaTeMaTHYeCKOTO
IaHupoBaHus dkcrepumenta [35]. J[ins 3Toro WCmonb30Bajcs METOJ JATHHCKOTO KBajaparta,
MPUMEHUMBIN ST TpeX(PaKTOPHOTO IKCIIEPHMEHTA, T B Ka4eCTBE MapaMeTPOB JUIsI TIOCTPOCHUS
MaTpPHUIIBI UCMIOB30BAJIH: aMIUIUTYAy MEXaHHMUECKUX Kosebanuit mo mkane npudopa Hilscher UP —
400S (A, %), Bpems 00pabOTKM pacTBOpa YIbTPa3BYKoM (t, C), TPOIEHT 3aMEHBI CYXOro
00€3’KUPEHHOT0 MOJIOKa CYXOH JeMHHEPAIN30BaHHON MOJIOUHOM chiBopoTKOii (C, %).

Jns  Toro dYTOOBI JOCTHUTHYTH CXOACTBA BOCCTAHOBJICHHBIX MOJIOUYHBIX CHCTEM C
KOHTPOJIbHBIM  00pa3lOM BOCCTaHOBJIEHHOTO OOE3)KUPEHHOIO0 MOJIOKAa I HM3y4eHHs Obuln
BBIOpaHBI CIIEYIONIME TapaMeTpbl: akTUBHas KuciaotHocts (pH, en.), Bs3kocts (1, mlla-c),
IJIOTHOCTH (p, kr/md), tutpyemas kuciaoTHocTh (°T). [lonmydeHHbIe SKCiepUMEHTANIbHBIE TaHHBIC
BOCCTAHOBJICHHBIX 00pa31loB MpeicTaBIeHbl B Ta0IMIIe 1.

Ha ocHOBaHMM SKCHIEpHMEHTANIBHBIX JaHHBIX B IporpaMMmHoM makere Statistica 10.0 6butn
MOCTPOEHBI M OOyueHbl HeWpoHHbIE ceTH. [lnsi oO0yueHUs HEHpPOHHBIX CEeTel HCIIOJIb30BaJICS
anroput™M obOparHoro pacrnpoctpaneHus [36]. Jlanee ObuIM MOMyYSHBI TEpPHAPHBIC MOBEPXHOCTU U
M30JIMHUM HUX CEYEeHUH (pUCYHKH 1 — 4), a Takke MaTeMaTU4ecKhe MOJETH B BHJIE YpaBHEHUU
perpeccuy, ONKCHIBAIOIIME 3aBUCUMOCTb M3MEHEHHS (PHU3MKO-XMMHYECKHX MU PEOJOTHYECKUX
MoKa3aTeNel BOCCTAHOBIICHHBIX CHCTEM OT aMIUIMTYIbl u BPEMEHH OOpaOOTKH pPacTBOPOB
YIABTPA3BYKOM, a TaKXe OT MPOLIEHTa 3aMEHBI B PaCTBOPAX CyXOro 00e3:KMPEHHOT0 MOJIOKa CyXOu
JEMUHEPAITM30BAHHON MOJIOYHOM CBIBOPOTKOM.
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Tabnuia 1 — DxcnepumenransHble qandbie /Table 1 — Experimental data

Ne Amniut | Bpems IIpoueHT AKTUBHas Bsiskocrs, | IlnotHoc | Turpyemas
o0pazua yaa, % o0pado | 3amensl, % | KuciaoTHocrs, | mIla-c Th, KI/M° | KHCJIOTHOCT
TKH, C el b, °T

1 20 10 10 6,327 3,58 1037 22

2 20 50 50 6,270 3,40 1043 21

3 20 90 90 6,290 3,84 1047 17

4 60 10 50 6,320 3,95 1038 20

5 60 50 90 6,324 4,40 1036 14

6 60 90 10 6,288 3,15 1030 21

7 100 10 90 6,327 4,40 1033 14

8 100 50 10 6,268 3,71 1035 22

9 100 90 50 6,237 3,44 1038 21
KonTponsHsrit - - - 6,325 4,40 1040 18

Bpems oGpadoTkil (1), ¢

AMIINTYIA (A), %

Il ~6.36
Il <635
B < 6.33
), % <6,31

IIpouenT 3ameHs! (C), % o 20 [ l=e,
[ <6.29
B <627
Ml <625

20,90

AMmnTyaa (A), % / / 5/ | IIponeHT 3ameHsl (C), %

10 30 50 70 90 627
Bpemst odpaboTki (1), ¢ — 6,25

0)
Pucynok 1 — 3aBucumocts pH cucrem
«Cyxoe oﬁesmupelmoe MOJIOKO — cyXasl ICMUHEPAJIU30BAHHAA MOJIOYHAsA CHIBOPOTKAa» 0T aMIVIMTY/Ibl, BPEMECHU
00paGoTKHU yJIbTPA3BYKOM M NMPOLEHTA 3aMeHbI CYyX0ro 00e3;KMPEeHHOr0 MOJIOKA CYXOi JeMHHepPaIu30BAHHOI
MOJIOYHOM CHIBOPOTKOIi: a — TepHAPHAS NOBEPXHOCTh, 0 — H30IMHUH CEYECHHUS TEPHAPHOI MOBEPXHOCTH
Figure 1 — Dependence of pH systems «skimmed milk powder — demineralized whey powder»
from the amplitude, the time of ultrasound treatment and the percentage of replacement of skimmed milk
powder with dry demineralized whey: a — ternary surface, b — isolines of the section of the ternary surface
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3aBUCUMOCTh AKTHBHOH KHCIOTHOCTH OT PEXUMOB OOpabOTKM (aMIUIMTYAbl U BPEMEHH

KaBUTALIMOHHOW J€3MHTErpaliii U MPOLEHTa 3aMEHbl CYXOro OO0E3KUPEHHOTO MOJIOKa CyXOH

JeMUHEpaIn30BaHHOW MoJjiouHOM ceiBopotkori PH = f(A, C, t) omuceiBaeTcs ClieayrOIMM
MaTEeMaTHYeCKUM YPaBHEHUEM:

pH =6,3295-A + 6,3728t + 6,3544-C — 0,2733-At +
+0,0202-A-C - 0,4834-C-t + 0,0642-A-C-t

YCTaHOBIIEHO, YTO BOCCTAaHOBIICHHBIM PACTBOP C NPUONIKEHHBIMH K KOHTPOJIBHOMY
o0Opa3ily BOCCTaHOBJIEHHOTO O0E3KHUPEHHOT0 MOJIOKa 3HAUYEHUSMU AaKTUBHOM KHCIOTHOCTHU
dbopMupyeTcss TpU CIASAYIONIMX TEXHOJIOTUYSCKUX TapaMeTpax: aMmIUTUTyJa MEXaHHYECKUX
kosnebanuit — ot 20 mo 40 %, BpeMs Bo3zaelicTBUA yibTpasByka — oT 40 no 60 cexkyHH, MPOLEHT

3aMEHBI CyXOro 00€3:KUPEHHOT0 MOJIOKA CYXOU JIEMHUHEPATM30BaHHOM MOJIOYHOM CHIBOPOTKOU — OT
40 % no 60 %.

Baskocts (1), MMac

4.4

4.2

40

3.8
3.6
3.4
32

Amnnntyiaa (A), %
3.0

| B
<42
B
Ilponent 3aMeHs! (C), % <38
[ =36
0 <3.4
NI <32
—BE

=0

AmmuTyna (A), % TlponenT 3amensr (C), %

10 30 50 70 3
BpeMd 00padoTKII (1), ¢ —F

0)
Pl/lcyHOK 2 — 3aBHCHMOCTD BSI3KOCTH CHCTEM
«Cyxoe oﬁesmupelmoe MOJIOKO — cyXasl ICMUHEPAJIU30BAHHAA MOJIOYHAsA CBIBOPOTKA) 0T aMILVIMTY/Ibl, BPEMECHU
06paﬁOTKl/l YJIbTPa3BYKOM M MPOUEHTA 3aMEHbI CyX0I'o 0663)](]/1[)6“]—[01‘0 MOJIOKA cyxoﬁ Z[eMl/lHepaJ'll/l?.OBaHHOﬁ
MOJIOYHOM CblBOpOTKOﬁ: a —TepHapHasi MOBEPXHOCTb, 0 — M30JIMHUM CEeYEeHUN TepHapﬂoﬁ MOBEPXHOCTH
Figure 2 — Dependence of viscosity of systems «skimmed milk powder — demineralized whey powder»
from the amplitude, the time of ultrasound treatment and the percentage of replacement of skimmed milk
powder with dry demineralized whey: a — ternary surface, b — isolines of the ternary surface section
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3aBUCUMOCTh  BSI3KOCTH OT pEXKHMOB 00pabOTKM ¥  IpOLEHTa

3aMCHbI

CyXOro

00€3:)KMPEHHOT0 MOJIOKa CYXOH JIeMHUHEpaTM30BaHHONW MOJOYHOM chiBOpoTko M = f(A, C, t)

OIMUCBIBACTCA CICAYIOIHUM MATCMATHYCCKUM YPABHCHUCM!

n=3,8299-A +2,9068t + 3,9278-C — 0,4453-A-t +
+1,7701-A-C - 0,8891-C-t - 0,2252-A-C- t

yCTaHOBJ'IeHO, YTO BOCCTAHOBJICHHBIN pacTBOp C HpI/I6J'II/I)KeHHLIMI/I K KOHTPOJIbBHOMY

00pa3ily BOCCTaHOBJIGHHOT'O OOE€3KHPEHHOIO MOJIOKA 3HAUYEHUSMH BSI3KOCTH (hopMupyercs Hpu

CIIEIYIONIUX TEXHOJIOTHYECKUX TapaMeTpax: aMIUIHTYJa MEXaHH4ecKuX kojebanuit — ot 20 o 40

%, Bpemsi BO3JEHCTBUS yibTpa3Byka — OT 60 1o 90 cexkyHA, HPOLIEHT 3aMEHBbl CyXOro

00€3’)KUPEHHOT0 MOJIOKA CYXOH JEeMHHEPAIN30BAHHON MOJIOYHOM chIBOpOTKON — OT 10 % 110 30 %.

IoTHOCTE (P), KI/M?

1048
1046
1044
1042
1040
1038
1036
1034
1032
1030
1028
1026
1024
1022
1020

=

10

Awmmmmryza (A), %

30 S To

Bpewms 00paboTki (t). ©

a)

3
== 7
B N
[STeY

TIpomeHT 3amenEl (C), %

30 50
Bpewms 00paboTk (t), ¢

6)

70

Pucynok 3 — 3aBHCHMOCTB IIOTHOCTH CHCTEM
«Cyxoe 00e3:KMpPeHHOe MOJIOKO — cyXasl IeMHUHEPAJIN30BAHHAS MOJIOYHAS CHIBOPOTKA» OT AMILIMTY/AbI, BpeMeHH!
00paGoTKHU yJIbTPA3BYKOM M NMPOLEHTA 3aMeHbI CYyX0ro 00e3;KMPEeHHOr0 MOJIOKA CYXOil JeMHHepPaIu30BAHHOI

MOJIOYHOM CblBOpOTKOﬁ: a —TepHapHasi MOBEPXHOCTb, 0 — M30JIMHHUU CeYEeHHS TepHapﬂoﬁ MOBEPXHOCTH
Figure 3 — Dependence of the density of systems «skimmed milk powder — demineralized whey powder»
from the amplitude, the time of ultrasound treatment and the percentage of replacement of skimmed milk
powder with dry demineralized whey: a — ternary surface, b — isolines of the ternary surface section
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3aBHUCHMOCTh IUIOTHOCTH OT PEXKHUMOB OOpabOTKM ¥ TPOIEHTa 3aMEHBI CYXOro
00€3:)KMPEHHOT0 MOJIOKa CyXOH JeMHUHEpaTM30BaHHONW MOJOYHOM chiBOpoTkoi p = f(A, C, t)
OIMUCBIBACTCA CICAYIOIHUM MATCMATHYCCKUM YPABHCHUCM!

p =1035,8987-A +1019,4671-t + 1042,5808-C + 4,9764-A-t — 23,4818-A-C +
+47,4592-C-t+139,4673-A-C-t

Y CTaHOBIEHO, YTO BOCCTAHOBJIEHHBI pPAcTBOpP C MNPUONMKEHHBIMH K KOHTPOJIBHOMY
o0pas3ily BOCCTAHOBJICHHOTO 00€3)KUPEHHOT'O MOJIOKA 3HAYCHUSMHU TUIOTHOCTH (OPMHUPYETCS TpH
CIIEIYIOIUX TEXHOJIOTHYECKUX TapaMeTpax: aMIUIMTyJa MeXaHH4ecKux kosiebanuii — ot 20 g0 50
%, Bpemsi Bo3neHcTBUS yibTpa3Byka — OT 30 nmo 60 cexyHA, HPOLEHT 3aMEHBbl CyXOro
00€3’)KUPEHHOT0 MOJIOKA CYXOH JeMHHEPAIN30BaHHON MOJIOYHOM chIBOPOTKON — OT 10 % 1o 50 %.

1, “4100HLOLIN pewaAdIn]

| ek
M -2
=19
=17
B <15
=13

Ammmiryna (A), %, IIpornenT 3amets! (C), %

Bpemg%ﬁpaGO‘rKu (t).7c0 0 —13
0)
Pucynok 4 — 3aBHCHMOCTB TUTPYeMOil KHCIO0THOCTH CHCTEM
«Cyxoe 0663H€I/lpeHH06 MOJIOKO — CyXasl AEMUHEPAJTU30BAHHAA MOJIOYHAA CHIBOPOTKA) OT aMILIMTYAbl, BpEMEHHN
oﬁpaﬁonm YIAbTPa3BYKOM M NMPOUEHTA 3aMEHBbI CyX0ro 0663)!(]/[[)6!—[“01"0 MOJIOKaA chOﬁ lIeerlHepaJ'll/l?.OBaHHOﬁ
MOJIOYHOM CblBOpOTKOﬁ: a —TepHapHasi NOBEPXHOCTb, 0 — N30/ IMHHUHU CeYCHHS TepHapHoﬁ MOBEPXHOCTH

Figure 4 — Dependence of titrated acidity of systems «skimmed milk powder — demineralized whey powder»

from the amplitude, the time of ultrasound treatment and the percentage of replacement of skimmed milk

powder with dry demineralized whey: a — ternary surface, b — isolines of the section of the ternary surface
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3aBUCHMOCTh TUTPYEMON KUCIOTHOCTH OT PEKUMOB 00pa0OTKH U MPOIIEHTA 3aMEHBI CYXOTO
00€3:)KMPEHHOT0 MOJIOKa CYXOW JeMHHEpaln30BaHHOW MosiouHOW cweiBopoTkon T = f(A, C, t)
OIMUCBIBACTCA CICAYHOIHUM MATCMATHUYCCKUM YPABHCHUCM!

T=21,8943-A + 17,9765t + 12,0187-C + 11,0139-A-t — 2,3182-A-C + 23,757-C-t

BoccranoBnennbii  pacTBOp ¢ NPUONMKEHHBIMM K KOHTPOJBHOMY  oOpasily
BOCCTAHOBJICHHOT'O OOE€3’KUPEHHOI0 MOJIOKA 3HAYEHHUSIMH TUTPYEMOU KHCIOTHOCTH (hopmupyercs
P CJIEAYIONIUX TEXHOJOTUUECKHUX MapaMeTpax: aMIUIUTyja MeXaHUYeCKuX kojebanuit — ot 20 110
50 %, Bpems BozueilcTBHs yabTpa3Byka — oT 10 mo 30 cekyHA, IPOLIEHT 3aMEHbl CyXOro
00€3’)KUPEHHOTO MOJIOKA CYXOH JEMHHEPAIN30BAHHON MOJIOYHOM ChIBOPOTKON — OT 70 % 1o 90 %.

3akaouyenue. B pe3ynpTaTe MPOBENEHHOTO AKCIEPUMEHTAIBHOTO  HCCIEIOBaHUS
YCTAHOBJICHO, 4YTO ONTHMAJbHBIE MO HCCIEAYEMBbIM (PHU3UKO-XUMHUECKUM W PEOJOTHUYCCKHM
CBOMCTBaM cCHCTEMBbI (OPMUPYIOTCS TMpPH CIEAYIOUUX pPEeKUMax o0O0pabOTKH YIbTPa3BYKOM:
aMILTUTY/Ia MeXaHu4eckux kojiebanuit ot 20 1o 50 % mo mikane npudopa Hilscher UP — 400S , uto
COOTBETCTBYET BEJIMYMHE WHTEHCUBHOCTHU YibTpa3Byka oT 0,72-105 Br/m® 1o 1,26:105 Br/m%;
Bpems 00pabotku ynbTpazBykom oTr 40 mo 60 cexyHn. BoccTaHoBieHHBI pacTBOp ¢
MPUOIHKEHHBIME K KOHTPOJILHOMY 00pa3ily BOCCTAHOBIEHHOTO 00€3KHUPEHHOT0 MOJIOKa (hU3UKO-
XUMHYECKUMH ¥ PEOJIOTHYECKUMHU CBOHMCTBAMU (DOPMHPYETCS TIPU YPOBHE 3aMEHBI 00€3KHUPEHHOTO
MOJIOKA CYXOM JIeMUHEPaIU30BaHHOW MOJIOYHOM CBIBOPOTKOM B mpenenax ot 10 qo 50 %.
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According to the definitions, wastewater is water obtained after human activities and
supplied for treatment at treatment facilities. At the moment, wastewater is one of the main sources
of pollution of the biosphere. Due to the large amount of wastewater and the heterogeneous
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composition of contaminants at wastewater treatment plants, it is necessary to use a variety of
treatment methods [1,2].

Most often, at enterprises, the resulting wastewater is discharged for treatment into citywide
wastewater treatment plants; pollution generated at food enterprises requires additional treatment.

Wastewater received after technological processes at industrial enterprises can be divided
into three categories:

- contaminated, containing fats;

- contaminated lean;

- uncontaminated.

Wastewater from food enterprises is characterized by high levels of BOD, COD, nutrients,
and fats (Table 1). These indicators do not allow the discharge of wastewater, without prior
treatment, into general utility systems.

Table 1. The composition of wastewater from some food industries

Indicators Branches of the food industry

Meat Dairy processing Fish processing Confectioner | Brewery

processing y

Suspended 1.5-2.0 0.30-0.60 1.30-1.35 1.38 0.50-0.60
solids g/ dm®
pH 6.5-8.5 6.0-8.0 7.0-8.0 7.0-7.5 7.0-7.5
COD g/dm® 1.60-2.00 1.50-3.00 1.08-2.00 2.50-3.00 1.20-1.50
BOD g/dm® 0.80-1.50 1.20-1.40 0.59-1.30 2.00-2.50 0.80-1.00
Fat 3E:ontent g/|0.20 0.10 0.98-0.10 0.11 -
dm

The requirements that apply to the quality of wastewater can be very different and are
determined by the intended purpose.

The treatment facilities use multi-stage cleaning, at each stage of cleaning the main quality
indicators are monitored. According to regulatory documents, the maximum allowable
concentrations of treated water do not depend on the degree of initial pollution and must correspond
to the established figures (Table 2).

Table 2. Maximum permissible concentrations of the main indicators of the quality of
treated wastewater

Indicators MPC for discharge from urban wastewater
treatment plants (GOS)
Suspended solids g / dm * 0.30
pH 6-9
COD g/dm® 0.50
BOD g/dm® 0.30
Fat content g / dm ® 0.05

The degree of wastewater pollution at modern industrial enterprises provides for the
presence of preliminary wastewater treatment by the enterprise itself. Economic pressure from the
municipal water utilities and the state, in the form of increased tariffs and fines, puts before the
specialists of industrial enterprises the task of using effective cleaning methods and combining
standard methods with modern ones.

The following standard methods are used for wastewater treatment:

- mechanical;

- biological;
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- chemical;

- physical and chemical,

- electrochemical.

Scientists from different countries are actively engaged in the development of a
technological scheme for wastewater treatment from organic pollution, however, despite the fact
that the prospects for the use of multi-stage technologies for complex wastewater treatment for food
production have been proven, it is necessary to develop a technologically efficient and
economically sound treatment scheme.

As experience shows, standard methods do not always allow obtaining a degree of
wastewater treatment that would be acceptable for the recycling of these waters in enterprises.

When solving the problems of wastewater treatment, the problems of separation of
emulsions are most often considered. Emulsions are a heterogeneous system of two liquids, one of
which is distributed into the other, in the form of immiscible droplets.

The theoretical basis for the separation of emulsions is the Stokes law, which determines the
laws governing the movement of particles during centrifugation.

Re = WeelPe ) 1)
18u,

In accordance with the Stokes law, the velocity of particles in a centrifuge for a laminar
mode can be defined:

w, Elop R @
184,

Where

d — particle diameter, m;

p— density of suspended particles, kg/ ™ ;

pc is the density of the liquid medium, kg/ ™

L is the coefficient of dynamic viscosity of the liquid medium. Pa -c ;
W is the angular velocity of rotation, 1/ ¢ ;

R — radius of rotation, m.

To determine the properties of the emulsion that affect the parameters of the separation
process, a value equal to:

(p-pc) (3)
4,
If the value of this value increases, then the speed of movement of particles in the centrifuge
increases.
to put this into practice, the liquids are heated, resulting in its viscosity decreases [3-4].
When particles are deposited in a centrifugal field, the rate of settling increases by n times
compared to the rate of settling under the action of gravity.

LW (4)
9
The index n is the main characteristic that determines the patterns of particle settling under
the influence of centrifugal forces, it is also called the separation factor, which, in essence, is the

Froude centrifugal criterion

2 5
= WR ®)
The separation factor is one of the main parameters that determine the conditions for the

deposition of particles under the action of centrifugal force [5].
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The diameter of the particles that are separated during centrifugation (separation) is directly
dependent on the performance of the equipment. And it is determined by the formula:

d =[ Vi, 10° JOS (6)
5.55n?R2h*z(p - p, )cos a,
Where
V - productivity, m */s;
n is the frequency of rotation of the drum;
R - the maximum radius of the plate, m;
h is the distance between the plates according to the norms, m;
z is the number of plates;
o~ the angle of inclination of the surface of the plate ( a= 45°-40°).
The results of experimental studies of determining the size of separated particles are shown
in Fig.1.
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Figure 1. Characteristic features of the change in the size of the separated particles

ITMO researchers have developed a universal plant for the purification of wastewater from
food production from oil and fat contamination.

The use of the installation will allow to obtain a sufficiently high level of wastewater
treatment. The device provides for the separation of liquids depending on their density (Fig.
2).

Figure 2. Device for separating liquids by density
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When the device is operating, a porous tape (pos. 4) is placed in a container with a
liquid to be separated (pos. 1) between two wolves (pos. 2 and 3). The belt absorbs the lighter
fraction, when the belt passes between the upper conveying wolf (pos. 5) and the squeeze roll
(pos. 7), the previously absorbed particles of the light fraction are removed from the pores of
the belt. The thickness of the tape is selected depending on the characteristics of the liquid to
be separated.

The collected fraction is directed through the holes on the roll to the collection tray
located inside the roll. From the collection tray, the liquid enters for further processing.

As the belt advances, it is compressed between the conveying roll and the lower
squeeze roll; during compression, air is removed from the pores of the belt.

The described device has been tested both in the separation of water and oil products,
and in the purification of water from confectionery enterprises. The processing of
experimental data allows us to draw the following conclusions: when separating a suspension
with an increase in the density of the medium being separated, larger particles are separated
(Fig. 1a), the same pattern can be traced with an increase in the viscosity of the separated
component (Fig. 1b) [5].

The described device can be included in the standard technological scheme of wastewater
treatment, which will significantly increase the degree of purification. Water purified by this
method can be used for technological purposes in food enterprises. Closed cycles of industrial water
supply make it possible to completely eliminate wastewater discharged into surface water bodies,
and use fresh water to replenish irretrievable losses.

Improvement of the standard method of mechanical wastewater treatment using the
proposed method will increase the efficiency of the treatment process and the environmental
friendliness of the resulting water.
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TEXHOJIOI'MA ITPOJOBOJIBCTBEHHBIX HMBan Ajekceesnu EBI0KHMOB

IIPONIVKTOB | . 1
TECHNOLOGY OF FOOD PRODUCTS [Ilvan A. Evdokimov]
AHacTacus AnexcannpO?ﬂa baunosa
Hayunas cmamws | Original article [Anastasiya A. Blinova]
YK 637.143.6 HcciaenoBanme cTadMJIbHOCTH MOJIOYHBIX CHCTEM,
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KaBUTAIlMOHHOM ACSUHTEIrpaluu

Investigation of the stability of dairy systems,
rehydrated using cavitation disintegration

1Cesepo-Kaskasckuii @edepanvnurii Yuusepcumem, 2. Cmasponons, Poccus |
North-Caucasian Federal University, Stavropol, Russia, salmanova.dinara@yandex.ru
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Annomayun. OOHO U3 OCHOBHBIX MPeOOBAHUU K B0CCMAHOGIEHHOU MOJIOYHOU cucmeme
3aK0UAEmcs 8 ee CMAaOUILHOCIU HA NPOMANCEHUU 8CE20 CPOKA XpaHeHus. Y 00pa3yos MOI0UHbIX
cucmem «cyxoe 00e3dCUpeHHoe MOJIOKO — CYyXas OeMUHepaIu308aHHAsT MOJIOYHASL CblBOPOMKAY,
80CCMAHOBNICHHBIX C UCNHONIb308AHUEM KABUMAYUOHHOU Oe3unmezpayuu, uUccie0o8aiu 3HAYeHus
03ema-nomeHyuana 4acmuy OUCNEepcHol gasvl, a makice cpeoHe20 2UOPOOUHAMUYECKO20 paouyca
MUYenl KazeuHa ¢ Yeavblo U3VUUMb GIUSHUE DEeXCUMO8 00pabomKu YIbMpazeykoM, d MaKice
npoyenma 3AaMeHbl CYX020 00e3HCUPEHHO20 MOJOKA CYXOU OeMUHEPAIU308AHHOU MOLOYHOU
CbIBOPOMKOU 8 PACMBOPE U UX GIUAHUE HA CMAOUTLHOCMb NOJYYEHHOU CUCTEMb.

KuroueBsblie cioBa: MoisioyHasi cucrteMa, J3€Ta-MOTEHLIHAN, CPEAHUN THAPOAMHAMUYECKUN
paanyc MUIIEIIT Ka3eMHa, KaBUTAIIMOHHAS IE3UHTErpaIvs, CTaOMIHLHOCTD

Jas nutupoBanmsa: CanmanoBa [[. A., bpamuxun A. A., EgoxumoB U. A., bimnoBa A. A.
HccrnenoBanne cTaOMIBHOCTH MOJIOYHBIX CHCTEM, BOCCTAHOBICHHBIX C HCIOJIB30BAHHEM KaBHTAIIMOHHON
nesunrerpauun /| Coeépemennass mayka u  unnosayuu. 2023. Ne2 (42). C. 102-113.
https://doi.org/10.37493/2307-910X.2023.2.10

Abstract. One of the main requirements for a rehydrated dairy system is stability throughout
the entire shelf life. In samples of dairy systems «skimmed milk powder — demineralized whey
powder» rehydrated using cavitation disintegration, the values of the zeta potential of dispersed
phase particles, as well as the average hydrodynamic radius of casein micelles were studied in
order to study the effect of ultrasound treatment modes, as well as the percentage of replacement of
skimmed milk powder with dry demineralized whey in solution and their influence on the stability of
the resulting system.

Key words: Rehydrated milk system, zeta-potential, average hydrodynamic radius of casein
micelles, cavitation disintegration, stability

For citation: Salmanova D. A., Bratsikhin A. A., Evdokimov I. A., Blinova A. A. Investigation of
the stability of dairy systems, rehydrated using cavitation disintegration. Modern Science and Innovations.
2023;2(42):102-113. https://doi.org/10.37493/2307-910X.2023.2.10

BBenenue. CTaOMIBHOCTH  KOJUIOMJHOTO  pacTBOpa  oOecleurMBaeTCs  HATIWYUEM
ANEKTPUYECKOTO 3apsia Ha MOBEPXHOCTH KOJIOUTHO-TUCTIEPCHBIX YaCTHUI] U TUAPATHBIX 000JI0UYEK
BOKPYT YaCTHII.
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Paznuyaior 1Ba OCHOBHBIX BUAA YCTOWYMBOCTH KOJUTOUTHBIX CUCTEM:

- arperaTiuBHasl (KHHEMaTHYeCKasl) — IPOTUB YKPYITHEHUS YaCTHII;

- CeIMMEHTALIMOHHAS — IPOTHUB OCEAHMS.

Y CcTOMYMBOCTH CBSI3aHA C JISHCTBHEM JIBYX (hDaKTOPOB:

- CTPYKTypHO-MeXxaHHueckoro (akropa (paszauuHbie 00o0mouKku: aud@y3HbIA CIOM,
TUApPATHAs 000JI0YKA);

- HMOHHO-3JIEKTPOCTATUYECKOTO (akTopa (HAIMYME Yy KAKIOW KOJUIOMIHOW YaCTHIIBI
OIpeIeIEHHOTO 3apsi/ia TOTo K€ 3HaKa, YTO U y JPYTrUX 4acTUL).

ONEKTPOCTaTUUYECKUM MOTEHUUAI JBOMHOIO 3JIEKTPUYECKOIO  CJIOSl, OKpY)KaroIUi
HAHOYACTHUI[y B PACTBOpE, HA3bIBAETCS J3€Ta-IIOTEHLUUAIOM U ABISETCd MEpPOH YCTOHYMBOCTHU
KOJUTOMJTHBIX cucTeM U OenkoB [1-3].

JI3eTa-noTeHIMan ONKMChIBAET BEJIMYMHY 3apsiia, NPUCYTCTBYIOIIEINO Ha KOJUIOWJHOMN
YacTUIle, W ONpEeAesieTcs KakK 3apsa] YacTHIBI B «IJIOCKOCTH CABHTa». JTa IUIOCKOCTh
IpeJCTaBIseT co00l TeopeTHyecKoe MoJiokeHre BHe koiutonaa (3a LtepHoBckum n auddy3HsiM
CIIOSIMHM, TaK Ha3bIBAGMbI <«JIBOWHOW CJOW»), TN YacTUIa CBOOOJAHO B3aMMOJEHCTBYET C
OKpyKatomen ee cpenoil. YacTuipl ¢ BBICOKMM J13€Ta-IMOTEHLIMAIOM CaMOCTaOMIU3UPYIOTCH,
MOCKOJIBKY HMX 3apsJl MPEMSTCTBYET CIUIAHUIO, TOBBIIIACT CTa0MIBHOCTh M YCTOMYMBOCTH K
arperaiiiy. IIpm HU3KOM J3eTa-IOTEHIMANEe, NPUTSHKEHUE [MPEBBILACT OTTAJIKUBAHUE, U
MPOUCXOIUT HAPYIICHHE YCTOWYMBOCTH IMCIIEPCHUHU, TAK KOJUIOMIBI C HU3KMM 3HAUYEHUEM I3€Ta-
HOTEHIMAJA CKIIOHHBI K KOAryJsiud win Guokysuuu [4, 5]. DkcrepuMeHTaIbHO YCTaHOBJICHO,
YTO TIOPOTY KOATYJISIIIMHA COOTBETCTBYET HEKOTOPOE KPUTUIECKOE 3HAUEHHE J3eTa-noTeHnnaia B 30
MmB [6].

Llenpl0 JAHHOTO WCCIEIOBAHUS SBISACTCS HM3yYCHHE CTAOMIIBHOCTH BOCCTAHOBJIEHHBIX
KaBUTAI[MOHHOM JI€3MHTErpalueil MOJIOYHBIX CHUCTEM «CyXOe OO€3KUPEHHOE MOJOKO — cyXas
JeMUHEPATH30BaHHAS MOJIOYHAS CHIBOPOTKA» MOCPEICTBOM M3MEPEHUS I3€Ta-MOTEHIIMANIA YACTHIL
IUCTIepCHOM  (a3bl, a Takke CpelHero TUAPOJMHAMMYECKOIO paguyca MHILET Ka3enHa
BOCCTAaHOBJICHHBIX PaCTBOPOB.

Marepuaibl 1 MeTO[bl, HCIIOJb3yeMoe 000pyaoBaHue. [ yabTpa3ByKoBOH 00pabOTKH
IyTeM KaBUTAIIMOHHOW JAEC3MHTETPAIliM PACTBOPOB MCIOJIH30BAIH Ja0OPATOPHBIA yIbTPAa3BYKOBOM
romorenusarop Hilscher UP —400S («Hilscher» Germany) (400 Br, 24 xI').

W3mepenune n3era-noreHuuana () MOpoBOAWIM C HCHOJIb30BAaHHUEM COBMEIIEHHOI'O
aKyCTHUECKOTO M 3JIEKTPOAaKyCTHYEeCKOro crekrpomerpa Dispersion DT-1202 (Dispersion
Technology, Inc., CIIIA). 3mepenus npoBoauin B coorBercTBuu ¢ 1SO 13099-1-2012.

W3mepenue cpeiHero ruipoJMHAMUYECKOT0 paiyca MULIEIJT Ka3euHa MPOBOINIM METOJIOM
(OTOHHO-KOPPEJAIIMOHHON CHEKTPOCKOIUH MPH MOMOIINM MHOTO(QYHKIIMOHAJIHHOTO CIHEKTPOMETpa
JMHAMHYECKOTO U cTaTtudeckoro paccessHusi cBera «Photocor Complex» (mpousBoactso OO0
«AHTeK-97», Poccus). U3mepenus nposoawiu B cootBerctBuu ¢ ['OCT P 8.774.

Pe3yabTaThl M 06cy:kaeHHe. BoccTaHOBICHHBIE MyTEM KAaBUTAIMOHHOW JI€3MHTETpanueit
o0pa3upl  OBUTM  TIOJMYYEHBI COOTBETCTBEHHO IIOCTPOCHHOW  MAaTpHIIE MaTeMaTHYeCKOTO
IUITAHUPOBAHMsS JKCIepUMeHTa [7], mpeacTaBieHHOW B Tabmuie 1, rae B KauecTBE BapbHPYEMBIX
apaMeTPOB UCTIOIH30BAIIH:

- aMILUTUTYly MEXaHHYEeCKUX Kosebanuii mo mkane npudopa Hilscher UP — 400S (A, %),

- BpeMst 00paboTKH pacTBOpa yiabTpa3ByKoM (t, ¢),

- IPOLIEHT 3aMEHBI CYXOr0o 00€3)KUPEHHOT0 MOJIOKA CYXOH IeMUHEepaIn30BaHHON MOJIOYHOMN
ceiBopoTKOit (C, %).

3HayeHue MA3€Ta-NMOTEHIMaja YacTHIl JTUCIEPCHON (a3bl BOCCTAHOBJIEHHBIX 00pPa3loB
MOJIOYHOH CHCTEMBI «CyXOe O00e3KHMpEHHOE MOJIOKO — Cyxas MOJOYHAas JEMHHEpaTU30BaHHAS
CBIBOPOTKa» M3MEpsuld B TeueHue 26 cyTok. [IponomkuTenbHOCTh HaOMIONEHUS ONpeAessiach
OKOHYAaHHEM IIpollecca KOoaryJsiiui Ka3ermHa BO BCEX HCCIEeNyeMbIX oOpasmax. st mpoBeneHwUs
M3MEPEHUH HCIOJIb30BAJIM COBMEUICHHBIM aKyCTUYECKUH M AJIEKTPOAKYCTUYECKHH CIIEKTPOMETP
Dispersion DT-1202 [8 — 11]. [Tony4yeHHbIe JaHHBIC TPEACTABICHBI B TA0NMIE 2, U HA PUCYHKaX |
-9.
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Ta6m/1ua 1-— ManI/IIIa MaTeMaTU4CCKOIro MiIaHupOBaHUA SKCIICPUMCHTA
Table 1 — Matrix of mathematical planning of the experiment

TOJ:";M A, % t, ¢ C, %
1 20 10 10
2 20 50 50
3 20 90 90
4 60 10 50
5 60 50 90
6 60 ) 10
7 100 10 90
8 100 50 10
9 100 ) 50

Tabnuia 2 — 3HaueHUs J3eTa-MOTCHINAA YACTHI] TUCIEePCHOIT (ha3bl CHCTEM «CyX0e 00€3)KUPEHHOE MOJIOKO — CyXas
JIEMHUHEPaIU30BaHHAS. MOJIOYHAS CHIBOPOTKa», MB
Table 2 — Values of the zeta potential of particles of the dispersed phase of the systems «skimmed milk powder —
demineralized whey powder», mV

Ne Bpems 5Kcno3unuu, CyTKH
obpasua 0 1 2 4 6 8 12 18 22 24 26

1 -11,59 -11,64 -1154 | -11,45 | -11,24 | -11,12 | -11,07 | -10,97 -9,98 -0,98 -1,02
2 -32,93 -32,21 -31,73 | -31,14 | -30,61 | -29,61 | -29,1 -28,1 -26,49 | -1,49 -1,44
3 -74,04 -73,6 -713,23 | -73,05 | -72,55 | -71,45 | -70,58 | -68,28 -1,25 -1,08 -1,1
4 -34,17 -34,06 -3391 | -33,28 | -32,92 | -32,84 | -31,14 -30,3 -25,85 | -1,85 -1,79
5 -83,85 -81,8 -80,38 -79,2 -79,1 | -78,45 | -75,23 | -70,92 -1,2 -1,08 -1,12
6 -9,64 -9,72 -9,64 -9,42 -9,35 -8,78 -9,11 -9,76 -8,94 -0,94 -1,02
7 -78,83 -17,92 -76,12 | -72,45 | -70,31 | -67,21 | -61,42 -2,1 -1,4 -1,28 -1,34
8 -9,21 -9,12 -9,04 -8,92 -8,84 -8,78 -8,11 1,76 -1,05 -0,87 -0,98
9 -38,43 -38,26 -38,5 -36,02 | -37,78 | -35,84 | -34,67 | -34,51 -1,06 -1,24 -1,15

B xone aHanu3a MOMYYEHHBIX SKCIEPHUMEHTAIBHBIX JAaHHBIX OBUIO YCTaHOBJIEHO, 4YTO
3HaYeHHUE J3eTa-TOTEeHI[ala U3MEHSETCS B 3aBUCMOCTH OT MPOIIEHTA 3aMEHbI B pacTBOPE CYXOIo
00€3)KMPEHHOT0 MOJIOKa CYXOH JeMUHEepann30BaHHONH MoJoyHOW ceiBopoTkoi. IIpum 10 %
3amemnienus (00pas3iel Ne 1, Ne 6 u Ne 8) 3HaueHme n3eTa-moTEHIMANAa HE MpeBbImaeT - 15 MB.
Jl3eTa-noTeHMall yBEJIIMYMBAETCS 1O MOAYJIIO C YBEIMYEHHEM IIPOLIEHTAa 3aMEHbl CYXOro
00€3:)KMPEHHOT0 MOJIOKa CYXOH JeMUHEpPaIM30BAaHHON MOJIOYHOW CHIBOpOTKOM Oomnee 50 %. B
JAHHOM ClTy4yae 3HaueHHs A3eTa-NOoTeHIMala HaxXoITcsl B AMana3zoHe ot -32,93 MB (oOpazer Ne 2)
no -38,43 mMB (obOpazerr Ne 9). Ilpm 3amene 90 % cyxoro 0O0E3KUPEHHOTO MOJIOKA CYXOM
JEMUHEPAIM30BaHHOM MOJIOYHOM CBIBOPOTKOW 3HAauy€HHE [J3€Ta-NOTEHIUala HaxXOAWTCI B
nuanazone ot -74,04 mB (obpazermr Ne 3) mo -83,85 mB (oGpazerr Ne 5). JlanHbIil moka3aTeib
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MpUOMIKEH K TMOJNyYEHHOMY B paMKax AIKCIEPUMEHTa 3HAYCHHIO A3ETa-MIOTCHIMANA CHIBOPOTKH
(mera-norennuan = -100,49 mMB).
Bpems 3KCcno3uuum, CyTku
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Pucynok 1 — 3aBucHMOCTD 3eTa-MOTEHUHMAJIA OT BpeMeHH IKcno3uuuu odopasua Ne 1
Figure 1 — Dependence of the zeta potential on the exposure time of sample Ne 1
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Pucynok 2 — 3aBUCHMOCTB J3eTa-MOTEeHIHAIa OT BPeMeHH IKCIo3uIuu odpa3na Ne 2
Figure 2 — Dependence of the zeta potential on the exposure time of sample Ne 2
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PucyHok 3 — 3aBUCHMOCTD J3eTa-MOTEHIMAJIA OT BpeMeHH YKCno3uuuu odopasua Ne 3
Figure 3 — Dependence of the zeta potential on the exposure time of sample Ne 3
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Pucynok 4 — 3aBucHMOCTD 13€Ta-NOTEHUHMAJIA OT BpeMEHH IKcno3uun odpasua Ne 4
Figure 4 — Dependence of the zeta potential on the exposure time of sample Ne 4
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PucyHnok 5 — 3aBucumocTh J3eTa-NMOTEHUHMAJIA OT BpeMeHH 3KCIo3uum odpasua Ne 5§
Figure 5 — Dependence of the zeta potential on the exposure time of sample Ne 5
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PucyHok 6 — 3aBuCHMOCTD 13€Ta-MOTEHINAJIA OT BPpeMEHH IKCNO3uIun oopa3ua Ne 6
Figure 6 — Dependence of the zeta potential on the exposure time of sample Ne 6
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Pucynok 7 — 3aBHCHMOCTB 3€Ta-NMOTEHIHAIA OT BPeMeHH IKCHo3uuu oopasua Ne 7
Figure 7 — Dependence of the zeta potential on the exposure time of sample Ne 7
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PucyHnok 8 — 3aBucumMocCTb 13eTa-NMOTEHUHMAJIA OT BpeMEHH IKCNo3uumn oopasua Ne 8
Figure 8 — Dependence of the zeta potential on the exposure time of sample Ne 8
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Pucynok 9 — 3aBHCHMOCTB J3eTa-NMOTEHIHAJIA OT BPeMeHH IKCNo3uuu oopasna Ne 9
Figure 9 — Dependence of the zeta potential on the exposure time of sample Ne 9

3aBUCHMOCTH JI3€Ta-MIOTCHINANIA YaCTHUI] JUCIIEPCHON (ha3bl CUCTEM «CYX0€ 00€3)KHpEHHOE
MOJIOKO — cyXas JeMHUHEepaIn30BaHHAs MOJOYHAas ChIBOpoTKa» oT Bpemen:u (d{/dt) moxHO
pa3neNuTh Ha JBa ydacTka. Ha mepBoM ydacTke HE IPOUCXOIWT 3HAYMTEIbHBIX H3MEHEHHH J3eTa-
MoTeHIuana. BToOpolt y4acToKk XapaKTepu3yeTcs «CTPEeMHUTENbHBIM» YMEHbBIICHUEM 3HAYCHUS
N3eTa-MOoTeHIalla 0 MOJYII. JTO MPOUCXOAHUT MO MPHUYMHE KOArylslUd W TOCIEeAYIOIIeH
CEeAMMEHTAIIM YacTHUI[ AWCHEPCHOM (a3bl CHCTEM «CyXxoe OOE3XHPEHHOE MOJIOKO — cyxas
JeMUHEepATH30BaHHasl MOJOYHAs CBHIBOpOTKay». Jlns rpaduka, mpencTaBICHHOTO Ha PHUCYHKE 9,
YMEHBIIICHNE 3HAYCHHS JI3€Ta-ITOTCHIIAAA IT0 MOTYJII0 TPOUCXOUT HA 24 CYTKH.
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JIst mOCHeqyIomero MOCTPOCHUST MaTeMaTHYeCKONH MOJICIHM 3aBHCUMOCTH CTAOWIBHOCTH
BOCCTAHOBJICHHBIX MOJIOYHBIX CHUCTEM OT MIApPaMETpPOB 06pa6OTKI/I U TOpOLCHTAa 3aMCHLI CYXOI'O
00€3)KMPEHHOT0 MOJIOKa CYXOH JeMHHEpaIM30BAHHOM MOJOYHOH CHIBOPOTKOW B pPacTBOpeE,
HE00XOAUMO OIPEEeNIUTh 3HAYeHNE TPOU3BOIHON /13eTa-moTeHnuana no spemenu df/dt. 3nayenue
d{/dt onpenensn, Kak TaHTeHC yria HakiIoHa o 3aBucuMoctu ( = (1) (pucynok 9). IlonyueHnnsie
3HAYCHUS [TPOU3BOTHOM NPE/ICTABICHBI B TA0HIIE 3.

Tabnuma 3 — 3uauenus d{/dt yacTui qucnepcHOi (a3bl CUCTEM «CyX0€ 00€3)KHPEHHOE MOJIOKO —
cyxasi IeMHHEPAIN30BaHHAS MOJIOYHAS CHIBOPOTKA»

Table 3 — Values of d{/dr particles of the dispersed phase of the systems «skimmed milk
powder — demineralized whey powder

oﬁl;]iiua A, % tc % a dydr
1 20 10 10 77 4,32
2 20 50 50 73 3,26
3 20 90 90 69 2,60
4 60 10 50 74 3,48
5 60 50 90 65 2,14
6 60 90 10 80 5,65
7 100 10 90 44 0,96
8 100 50 10 61 1,80
9 100 90 50 64 2,05

[Tpu momotu mporpaMMHOTO KomIutekca Statistica 10.0 moxydeHsl TepHApHas TOBEPXHOCTH
U U30JIMHUN €€ CEUCHHMS JJIsl BEIMYMHBI CTAOMILHOCTH BOCCTAHOBJICHHBIX MOJIOUHBIX cucTeM [12].
[Tonyyennas TepHapHasi TOBEPXHOCTh M M30JIMHUM CEYEHUS MPECTaBICHBI Ha pucyHke 10.

10,90

Bpems odpadorkI (1), ¢

Amnmiryzaa (A), %

Tpoent 3amers (C). % =P

B - 20 40 50 80 100
-2 - AmMmITyna (A), % 2

a 0

Pucynok 10 — 3aBHCUMOCTH CTa0MJIBHOCTH BOCCTAHOBJIEHHBIX CHCTEM «CyX0€e 00e3;KHPEHHOe MOJIOKO — CyXast
AeMHHEpPAJIU30BAHHAS MOJIOYHASI CHIBOPOTKA» 0T aMILIMTY/Ibl, BpeMeHH! 00pad0TKH yJIbTPa3ByKOM U NMPOLIEHTA
3aMeHbI CyX0ro 00e3;KHPeHHOr0 MOJIOKa CyX0i 1eMHHEPAJIM30BAHHOI MOJIOYHOI CHIBOPOTKOI:

a —TepHapHasi NOBEPXHOCTb, 0 — M30JIMHHUU CeYCHUS Tepﬂapﬂoﬁ MOBEPXHOCTH
Figure 10 — Dependence of the stability of the restored systems «skimmed milk powder — demineralized whey
powder» on the amplitude, time of ultrasound treatment and the percentage of replacement of skimmed milk
powder with dry demineralized whey: a — ternary surface, b — isolines of the section of the ternary surface

[To wroram aHajaW3a TOJYYEHHBIX JAHHBIX YCTAHOBJICHO, YTO 3aBHCHMOCTH JI3€Ta-
MOTEHIIMajIa M0 BPEMEHU OT aMILTUTYAbl MEXaHWYeCKUI KoJeOaHUW U MPOILIEHTa 3aMEHBI CYXOro
00€3:KMPEHHOT0 MOJIOKAa CYyXOW JEeMHUHEPAIN30BaHHON MOJIOYHOM CHIBOPOTKOM B pactBope d{/dt=
f(A, C, t) umeeT creayromui BUI;
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df/dt =8,1793-A + 11,5396t + 5,6565-C — 22,0298 At — 16,938-A-C — 20,8326-C-t

VY CTaHOBIIEHO, YTO BOCCTAHOBIJIEHHBIE PAacTBOPBHl C ONTUMAIbHBIMU 3HAUYEHUSMU J3€Ta-
noTeHnuansa (GopMHUPYIOTCS MPH CIEAYIOIMUX PEKUMax O0O0pabOTKH yIbTPa3BYKOM: aMIUIUTYyHAA
MexaHndeckux konebanuii — ot 20 mo 50 %, Bpemsi Bo3aeiicTBus ynbTpasByka — oT 40 mo 60
CeKyH]I. Tak)e yCTaHOBJICHO, YTO ONTUMAJIbHBINA MPOILIEHT 3aMEHBI CyXOr0 00€3)KUPEHHOTO MOJIOKA
CyXOH  JIeMHUHEpAIM30BAaHHONW  MOJOYHOH  CHIBOPOTKOM Al  TOJNYyYEHUS  CTaOMIBHOTO
BOCCTaHOBJIEHHOT'O pacTtBopa coctasisieT oT 20 % 1o 50%.

VY NOJy4YEeHHBIX s paAMKaX MHOTO(AKTOPHOTO KCIIEPHUMEHTa 00pa3LoB TAKXKE MCCIIEAOBAIN
3HAaYEHHE CPEIHEr0 TUAPOJUHAMUYECKOrO paanyca Muieut kazernna R (um) [13 — 15]. U3mepenus
IIPOBOAWIIM B Te€UeHHE 206 CYTOK, TakKe, KaK M B MPEIbIIYLIEM HUCCIEN0BaHUU. JaHHBINA nepuon
HaONIO/IEHUsT OMPEEIIAICS ATAloM 3aBepUICHHs] KOaryisld{d Ka3euHa B pacTBOpax M ObuI
HaIpaBJIeH Ha U3y4EHHE M3MEHEHUS pa3Mepa CPeAHEro T'MIPOJMHAMHYECKOIO pajnyca MULEIT
Ka3eMHa B BOCCTAaHOBJIIEHHOM pAacTBOpe J0 U mocie Koarymsuud. llomydeHHble B Xofe
WCCIIeIOBAaHMSI JAaHHbIE MTPEICTABICHBI B TA0IUIE 4.

Tabnuua 4 — 3HaueHus CpeJHEro ruAPOAMHAMUYECKOTO paguyca MULIEII Ka3enHa, HM.
Table 4 — Values of the average hydrodynamic radius of casein micelles, nm.

Ne obpasma Bpewms akcrnio3uimu, cyTkn

1 2 4 6 8 12 18 22 24 26
1 22,4 41,02 | 44,64 | 43,32 42,41 41,02 | 81,83 22,82 22,82 20,82
2 22,4 7512 | 81,73 | 79,24 77,1 75,12 | 81,86 76,53 76,53 74,53
3 137,6 | 137,6 | 274,1 | 234,24 | 172,02 | 137,6 | 274,5 256,7 2033,681 | 2033,681
4 41,02 | 41,02 | 137,6 | 67,2 67,2 41,02 | 81,84 253,7 228,7 228,7
5 137,6 | 251,9 | 251,9 | 212,32 | 251,9 2519 | 274,5 256,7 4307,076 | 4310,8
6 22,4 41,02 | 41,02 | 41,02 41,02 41,02 | 81,86 40,43 37,24 37,24
7 137,6 | 251,9 | 251,9 | 251,9 251,9 2519 | 274,6 454,7 454,7 470,9
8 22,4 41,02 | 41,02 | 40,52 37,25 41,02 | 44,67 8585,5 | 8585,5 8600,1
9 22,4 41,02 | 75,12 | 85,34 112,01 | 137,6 | 2884,019 | 2793 2793 2801
MOJIOKO 22,4 75,12 | 81,75 | 65,02 65,02 41,02 | 81,87 22,82 20,33 20,33
ceiBopoTka | 251,9 | 251,9 | 274,2 | 2519 251,9 2519 | 274,5 140,2 124.9 120,1

HOJ’Iy‘leHI)I TCPHApHAsA TIMOBCPXHOCTU W H30JIMHHUU CCUCHHUA MJId BCJIWMYHUHBI CPECAHETO
TUAPOAUHAMHUYCCKOIO paanyCa MUICIIIT Ka3€Ha B BOCCTAHOBJICHHBIX CUCTEMAX (pI/IcyHOK 11)

B
20 > E = : 72
AwmmnTyaa (A), % .
ol \ e <5
- [
Tio 3¢ - =

5 o - <12 10 30 50 70 90 3
E 7O OO 5
Bpems 06paboTkiI (t). ¢ Bpems 06paGoTKiI (t), ¢ 12

a 3]

Pl/lcyHOK 11 — 3aBucuMoOCTHL CpeaAHero riJipoAnHaAMHUYECKOro paanyca MUIeJ1 KasenHa BOCCTAHOBJICHHBIX
CHCTEM «CyXoe 06e321mpem—10e MOJIOKO — CyXasl JeMUHEPATU30BAHHAA MOJIOYHAA CBIBOPOTKA) OT aMILIMTYAbI,
BpeMeHH 00pa0oTKH yJIbTPa3BYKOM M IPOLICHTA 3aMEHbI CYX0ro 00e3:KMPeHHOr0 MOJIOKA CyXoil
JAeMHHepPATH30BAHHOI MOJIOYHOI CHIBOPOTKOI:

a — TepHapHas NOBEPXHOCTh, 0 — N30/ IMHUH CEYCHHUS TEPHAPHON MOBEPXHOCTH
Figure 11 — Dependence of the average hydrodynamic radius of casein micelles of the reduced systems «skimmed
milk powder — demineralized whey powder» on the amplitude, time of ultrasound treatment and percentage of
replacement of skimmed milk powder with dry demineralized whey:

a —ternary surface, b — isolines of the ternary surface section
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3aBUCHUMOCTh CPEIHEr0 THAPOJMHAMHYECKOr0 pajuyca MHIEIUT Ka3eHMHa OT MapaMeTpoB
00pabOTKM M TPOLEHTAa 3aMEHBl CYXOro OOE3KMPEHHOTO MOJIOKA CYXOH JeMHHEpaTu30BaHHOM
MOJIOYHOU chIBOpOTKO# B pactBope R = f (A, C, t) omuceiBaeTCsl CIEAYIONIMM MaTeMaTHYECCKUM
ypaBHEHUEM:
R =0, 8956-A + 88, 2633t + 55, 9224-C — 159, 6374-A-t + 286, 7068-A-C — 241, 0704-t-C

Y CTaHOBJIIEHO, YTO 3HAYEHUS CPETHETO THIPOIMHAMUUECKOTO pajinyca MHUIIEIUT Ka3enHa JIs
o0pa3ioB, TMOJYYCHHBIX B  Mpeaenax, OOECHeYMBAOIIUX  TOJyYeHUE  CTaOMIBHOTO
BOCCTaHOBJIEHHOI'O pacTBOpa, He mpeBbimaet 110 Hm.

3akiouenue. JlanHHoe wuccineoBaHUE SIBISETCS NPOJOJDKEHUEM U3YYCHHS BIIHMSHUS
MapaMeTpoB YJIbTPa3BYKOBOH OOpaOOTKH M MPOLIEHTa 3aMEHbl B BOCCTAHABIMBAEMbIX PAcTBOpax
CYXOro 00€3)KHPEHHOT0 MOJIOKA CYyXOH JIeMHUHEpPAIIM30BaHHON MOJIOUHOW CHIBOPOTKOM Ha MPOLECC
BOCCTAHOBJICHHS CyXUX MOJIOYHBIX cucTeM. Ha mpenpiayiieM 3Tarne u3y4eHo BIHUSHUE TapaMeTpOB
KaBUTALMOHHOM JI€3MHTErpallii U MPOLIEHTA 3aMEHbl B BOCCTAHABIMBAEMBIX PACTBOpAX MPOIEHTA
3aMEHBI CyXOro 00€3KHUPEHHOT0 MOJIOKA CYyXOW NEeMUHEPaIN30BaHHOW MOJIOYHON CHIBOPOTKOW Ha
dbopmMupoBanue HU3NKO-XUMUIESCKHX U PEOJIOTHYCCKUX CBOHMCTB BOCCTAHABIMBAEMBIX PACTBOPOB.

B pesynpTaTe mpOBENEHHOTO HCCIECIOBAHMS YCTAHOBJIEHO, YTO CTAOWIIbHBIE PAaCTBOPHI
dbopMupyeTCsl TIpH CIEAYIOMUX PEeKUMaX OO0paOOTKH YIbTPa3BYKOM: aMIUTUTYyJa MEXaHHUECKUX
kosnebanuit — ot 20 mo 50 %, BpeMs Bo3aelicTBUs yibTpasByka — oT 40 no 60 cexkyHH, MPOLEHT
3aMEHBI CYXOT0 OOE3)KUPEHHOTO MOJOKA CYXOW JIEMHHEPAJTU30BAHHOW MOJIOYHOW CBHIBOPOTKOM
coctaBui — oT 20 % 1o 50%. Taxxke yCcTaHOBJIEHO, YTO 3HAYCHHSI CPETHErO TUIPOAMHAMUYECKOTO
paaryca MUIEIIT Ka3erHa JUIsl 00pa3IoB, MOJTYICHHBIX B IIPeenax, 00CCIeYNBAIONINX CTAOMIIbHBIN
pactBop, He mpeBbimaer 110 M. Takum oOpazom (opmupyercs crabuiabHash BOCCTaHOBJICHHAS
MOJIOYHAsI CUCTEMA.

[TomyueHHble B XOJ€ JAHHOTO WCCIIEJOBAHMS MapaMmeTphbl AMIUIUTYIbl MEXaHUYECKHX
KojeOaHuii, BpeMeHH OOpabOTKH YIbTPAa3BYKOM M IPOIIEHTA 3aMEHBI CYXOTro O0E3)KUPEHHOTO
MOJIOKa CYXOW JeMHUHEPAIU30BAHHON MOJOYHOW CBHIBOPOTKON COIJIACYIOTCS C ONTHUMAaJIbHBIMU
rapaMeTpamMi BOCCTAHOBJICHHS PACTBOPOB KABUTALIMOHHOW JI€3MHTETpalleld, MpPU KOTOPBIX
bopMUPYIOTCI HX TEXHOJNOTHYECKH MpUeMieMble (PU3UKO-XUMHUYECKHE U  PEOJIOTMYECKUe
XapaKTEPUCTUKHU.
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Annomauyuna. B cmamve npedcmasieHvl pe3yivmamsl onpeoelienus nokazamenel Kaiecmasd
KOMNO3UMHbBIX cMecell, NoAYyhadpuxamos u XiebHvIX Naio4yex Ha 0CHO8e NUEHUYHOU MYKU Nep8o2o
copma, pacanou cesanou myku ¢ coomuoutenusx 70 u 30 uwacmeii; 80 u 20 yacmeu u nopowikos
MoMamo8 KpYNHONIOOHbIX U MEIKONIOOHbIX COpmos 6 003uposke 1—9 % om maccel cmecu MyKu.
Ommeuanocs ygenuuerue mumpyemou KUCIOMHOCIU KOMNOSUMHBIX CMecell, mecma U 8blnedeHHbIX
uzoenuul npu yeerudeHuu Koaudecmeda Nnopouiko8 u3 momamos U He3HAYUmenbHble U3MEeHeHUs
Habyxaemocmu uzdenutl. CycneH3us noOpowKo8 KpPYNHONIOOHBIX U MEIKONIOOHbIX MOMAMmMo8
aKmueuposanda npoyeccvl 2a3000pa306aHuUs, UMO NO3GOIUNO COBEPUIEHCIBO8AMb  NPOYECcC
mecmogedeHus. JJocmogepHblX paziudull medxcoy noxkazamensimu Kavecmea oopasyos cmeceil u
X7IeOHbIX NANIOYeK NpU UCNOIb308AHUU NOPOWKA U3 KPYNHONIOOHBIX UIU MEIKONIOOHbIX MOMAMmMOs,
a makdce NpU PA3HbIX COOMHOWEHUSX NULEHUYHOU U DPAHCAHOU MYKU, HO C OOUHAKOBLIMU
003UposKamu 0bocamumenvHol 0006asku He Hab0oanocy. Ilpednodceno UCnonb306ams NOPOULOK
MomMamos KpYnHONJI00HbIX COpMOo8 & Konuvecmeae 7 % 01 axmusayuu OpoxtcxHcell npu noaydeHuu
X71eOHbIX NANOYEK PYHKYUOHAILHO20 HASHAYEHUS.

KiioueBble cj10Ba: TOPOLIOK TOMATOB, XJEOHbIE MAJOYKH Ha OCHOBE OMOJIOTHMYECKHX
pa3peIxyATeNIeH, (QYHKITMOHATBHBIC TPOYKTHI ITUTAHUS

s uutupoBanus: Pycuna U. M., Konecauk U. M., 'yzeBuu A. U. [TokazaTtenu XJ1eOHBIX Maiovek
Ha OCHOBE IMIIEHHYHOM, PXKAHOM MYKH M HOPOIIKOB KPYITHOIUIOAHBIX W MEIKOIUIOJHBIX COPTOB TOMATOB//
Cospemennas nayka u unnosayuu. 2023. Ne2 (42). C. 114-124. https://doi.org/10.37493/2307-

Abstract. The article presents the results of determining the quality indicators of composite
mixtures, semi-finished products and bread sticks based on wheat flour of the first grade, sifted rye
flour in ratios of 70 and 30 parts; 80 and 20 parts and powderes of large-fruited and small-fruited
varieties of tomatoes at a dosage of 1-9 % by weight of the flour mixture. An increase in the
titratable acidity of composite mixtures, dough and baked products was noted with an increase in
the amount of tomato powders while the wettability of products remained virtually unchanged. A
suspension of powderes of large-fruited and small-fruited tomatoes activated the processes of gas
formation, which made it possible to improve the dough process. No significant differences were
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found between the quality indicators of samples of mixtures and bread sticks when using powder
from large-fruited or small-fruited tomatoes, as well as at different ratios of wheat and rye flour,
but with the same dosages of enrichment. It is proposed to use the powder of large-fruited varieties
of tomatoes in the amount of 7% for the activation of yeast in the production of functional bread
sticks.

Key words: tomato powder, bread sticks, biological leavening agents, functional foods

For citation: Rusina I. M., Kolesnik I. M., Gurevich A. I. Indicators of bread sticks based on wheat,
rye flour and powders of large-fruited and small-fruited varieties of tomatoes. Modern Science and
Innovations. 2023;2(42):114-124. https://doi.org/10.37493/2307-910X.2023.2.11

Introduction. Domestic and foreign scientists focus on the feasibility of using secondary
resources for the production and processing of agricultural products to expand the range of targeted
nutrition products. The positive effect of the introduction of vegetable and fruit processing products
on the nutritional and energy value of flour products, quality indicators of finished products and on
some technological stages of its production has been proven. The introduction of research results
into production contributes to solving the issues of complete processing of fruit and vegetable raw
materials in places of their storage or canning [ 1-3].

Of great importance in the nutrition of a modern person are bakery products with low
humidity, therefore, the development of recipes for these products in order to give them a functional
orientation has a high scientific and practical potential [4-6].

Our choice of an enriching ingredient for making bread sticks was influenced by the results
of experimental studies, which indicate a fairly high content of amino acids, enzymes, sugars,
organic acids, dietary fibers, pectins and mineral salts in fresh tomatoes. Many phenolic acids and
carotenoids of tomatoes have a pronounced antioxidant activity; therefore, they have a protective
effect against oxidative stress [7]. High amylase activity was noted in tomatoes, which can affect
the fermentation process and the quality indicators of finished flour products [8].

Tomato powder obtained using various types of drying also contains significant amounts of
proteins, sugars, fats, carotenoids, dietary fibers, organic acids, and mineral elements [9-12].

The search for scientific literature data to substantiate the research topic revealed a number
of publications that present the results of determining the effect of tomato powder on fermentation
processes and quality indicators of bakery and confectionery products. The authors noted the positive
effect of certain dosages of tomato powder on the organoleptic and physicochemical properties of
crackers, shortbread biscuits, gingerbread, and bakery products, and also determined the optimal
stages for adding enriching additives [13-17].

However, earlier scientific articles did not consider the use of tomato powder from large-
fruited and small-fruited varieties of tomatoes in the production of bread sticks based on a mixture
of wheat-rye flour. This fact determined the purpose of the study - to determine the feasibility of
obtaining bread sticks based on composite mixtures of wheat flour of the first grade, seeded rye
flour and various dosages of powders from large-fruited and small-fruited tomato varieties.

Materials and methods. The following raw materials were used in the experimental work:
wheat flour of the first grade (STB 1666-2006 “Wheat flour. Specifications”), seeded rye flour
(GOST 7045-2017 “Rye flour. Specifications™), pressed yeast (GOST 171-2015 “Yeast bakery
pressed. Specifications™), table rock salt (STB 1828-2008 "Edible rock salt. Specifications"), sugar
(GOST 33222-2015 "White sugar. Specifications™), sunflower oil (GOST 1129-2013 " Sunflower
oil. Specifications™), drinking water (SanPin 2.1.4.1074-01 "Drinking water. Hygienic requirements
for water quality of centralized drinking water supply systems. Quality control"), tomato powders
(GOST 32065-2013 "Dried vegetables. General specifications ").

Composite mixtures and finished products were evaluated for compliance with the
requirements of STB 1910-2008 “Grain products. Composite mixes. General specifications” and
GOST 28881-90 “Bread sticks. General technical conditions ".

In accordance with GOST 27558-87 “Flour and bran. Methods for determining color, smell,
taste and crunch” carried out an organoleptic evaluation of flour and composite mixtures, using
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GOST 27493-87 “Flour and bran. Method for determining acidity by mash” and GOST 9404-88
“Flour and bran. Moisture Determination Method” to determine the physical and chemical
indicators of the quality of flour and composite mixtures (acidity and moisture content). To study
the quality of dried tomato powder, we were guided by GOST 28561-90 “Fruit and vegetable
processing products. Methods for determination of solids or moisture”.

In the course of a model experiment, the gas-forming ability of yeast was studied in the
presence of different dosages of fortifying additives, and the effect of tomato powder on the gas
formation of pressed yeast was determined at different periods of storage of biological baking
powder [18].

Experimental work was carried out on four variants of composite mixtures:

- Option 1 - the ratio of wheat flour of the first grade and seeded rye 70 and 30 parts, powder
of large-fruited tomato varieties in the amount of 1.0-9.0% of the total mass of wheat and rye flour;

- Option 2 - the ratio of wheat flour of the first grade and seeded rye 70 and 30 parts, powder
of small-fruited tomato varieties in the amount of 1.0-9.0% of the total mass of wheat and rye flour;

— option 3 — the ratio of wheat flour of the first grade and seeded rye 80 and
20 parts with the addition of powder of large-fruited varieties of tomatoes in dosages of 1.0-9.0% of
the total mass of flour.

- Option 4 - the ratio of wheat flour of the first grade and seeded rye 80 and
20 parts with the addition of powder of small-fruited varieties of tomatoes in dosages of 1.0-9.0%
of the total mass of flour.

The obtained data were compared with the results of determining the quality indicators of
control samples, including wheat and rye flour in the amount of 70:30 parts and 80:20 parts.

The approved recipe was chosen as the basis for improvement [19]. The composition of the
control samples of bread sticks of the first and second variants of the experiment included (per 100
grams of flour mixture): wheat flour of the first grade (80 g or 70 g); seeded rye (20 g or 30 g); salt
(2 g); sugar (2 g); pressed baking yeast (5 g); sunflower oil for lubrication and water by calculation.
Powder of large-fruited or small-fruited tomatoes was added to the test samples in accordance with
the research options in the amount of 1-9 g by weight of the flour mixture. To obtain a powder,
chopped tomatoes were dried in a TauRo oven at a temperature of 90 ~ C, then ground in an ML-1
laboratory mill, followed by sieving through a sieve for wheat flour of the first grade.

Based on the data of the model experiment on the study of the gas-forming ability of yeast
and the data of previous studies [13], an improved method of dough management was envisaged
compared to the traditional one [20]. The process included pre-activation of the yeast suspension
with tomato powder at 30 ~C. for 15 minutes. Then the remaining components were added to the
yeast suspension with the powder, the dough was kneaded with a moisture content of 37%, left to
rest for 10 minutes at a temperature of 20 ° C, " out, molded semi-finished products and left in a
proofer for 30 minutes at a temperature of 30 " C.

Sheets with blanks were placed in a ShKhL-065 SPU laboratory electric oven and baked for
10-12 minutes at a temperature of 200-210 " C.

Results and Discussion. The quality indicators of wheat flour of the first grade and seeded
rye met the requirements of TNLA.

The resulting powders of large-fruited and small-fruited tomatoes did not differ in
organoleptic characteristics and had an orange color, taste and smell characteristic of tomatoes. The
moisture content of the powder from large-fruited tomatoes was 11.3%.

In appearance, the composite mixtures were quite homogeneous. With an increase in the
amount of enrichment additive, the color changed from light cream to cream with a red tint, and the
taste and smell of dried tomatoes also increased. With an increase in the dosage of tomato powders
in all variants of the mixtures, a decrease in moisture content and an increase in titratable acidity
were observed (Table 1), which is due to the high content of food acids and other compounds of an
acidic nature in tomatoes.
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Table 1 Indicators quality composite

Indicator Quantity additives, %

1 | 3 | 5 | 7 | 9 Control
Option 1

Humidity, % 11.6+0.2 11.0+0.2 10.5+0.3 10.1£0.3 10.4+0.3 11.8+0.2

Acidity , degrees 7.6+0.2 8.9+0.2 10.5+0.2 10.6+0.2 12.3£0.3 3.940.2
Option 2

Humidity, % 11.6+0.2 11.2+0.2 10.7+0.3 10.0+0.3 9.8+0.3 11.84+0.2

Acidity, degrees 7.6+0.2 8.7+0.2 9.9+0.2 10.9+0.2 12.740.3 3.9+0.2
Option 3

Humidity, % 11.0+0.2 10.8+0.2 10.6+0.3 10.1+0.3 9.9+0.2 11.7+0.2

Acidity , degrees / 7.3+0.2 7.8+0.2 8.3+0.2 9.9+0.2 12.3+£0.3 3.840.2
Option 4

Humidity, % / 11.5+0.2 11.3+£0.3 10.8+0.2 9.9+0.3 9.7+0.2 11.7£0.2

Acidity , degrees 7.0+0.2 7.9+0.2 8.3+0.2 10.1£0.2 12.5+£0.4 3.8+0.2

A comparative analysis of the indicators showed that for all research options there was no
significant difference between the moisture content of the samples with equal amounts of
enrichment additives. The values of titratable acidity were higher when 30% rye flour was used in
mixtures. There were no significant differences in the values of this indicator between samples with
the same dosages of tomato powder of large-fruited and small-fruited varieties.

It was possible to wash off gluten from all test samples of composite mixtures, which
belonged to quality group 11, its elasticity decreased insignificantly with an increase in the dosage of
the enrichment additive. An increase in the spread ability of the dough ball was recorded with an
increase in the mass fraction of tomato powders in all compiled variants of composite mixtures by
0.33-0.50 cm, while there was no clear dependence of changes in this indicator on the tomato
variety.

In order to improve the dough process, an assessment was made of the possibility of pre-
activation of yeast by a suspension of tomato powders. The process of switching yeast enzyme
systems from respiratory to fermentative metabolism proceeds more rapidly in a small amount of
nutrient medium that is optimal in composition [21]. In our experiment, powder from large-fruited
or small-fruited tomato varieties was added to an aqueous suspension of yeast. The tube was closed
with a Meisl lock and thermostated at 30°C for 15 minutes. The results obtained at this stage
showed an increase in gas formation when using powder from large-fruited tomatoes by 2.41-3.00
times, and when powder from small-fruited tomatoes is added to the medium, by 5.12-5.74 times
relative to the control. At the same time, the amount of carbon dioxide released proportionally
increased with an increase in the amount of tomato powder from 1% to 9% relative to the mass of
flour. At the stage of further 60-minute fermentation in the presence of flour mixtures, an excess of
the total amount of released CO, in terms of 1 gram of yeast was recorded in comparison with the
control by 1.16-2.52 times in the first version of the composite mixture; 1.32-1.87 times in the
second variant; 1.25-2.20 times in the third; 1.09-2.11 times in the fourth version of the composite
mixture (Figure 1).

Taking into account all the preliminary experiments, it was decided to conduct test baking
for all options for composite mixtures, using preliminary yeast activation.

In the process of assessing the quality indicators of semi-finished products, a change in their
color was noted with an increase in the dosage of the powder from light yellow to brown. The
dough of all samples had a homogeneous structure and was well kneaded. With an increase in the
number of added additives, a slight decrease in moisture content and an increase in the acidity of
semi-finished products were noted.

In bread sticks of all experimental variants, no differences were found in organoleptic
properties when using equal dosages of powder from large-fruited or small-fruited tomato varieties
in the recipe. Depending on the amount of tomato powder added, the color of the products changed
from light yellow to brown, and the pleasant taste and smell of dried vegetables intensified. Bread
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sticks with a dosage of tomato powder of 9% had a sour taste with a barely noticeable bitterness.
The shape of the finished samples of the experimental systems was round, without dents, the
surface was smooth without swelling, and with a powder content of 9%, its slight inclusions were
visualized. A loosened, baked inner part of the products without signs of non-mixing with uniform
pores was noted.
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Figure 1 - Formation of CO ,in recalculation per 1 g yeast V four options composite mixtures

A significant difference in the values of physicochemical parameters of the research options
when using equal amounts of powders of large-fruited and small-fruited tomato varieties within the
same ratio of wheat and rye flour was not noted (table 2).

The expected increase in titratable acidity was recorded with an increase in the amount of
tomato powder added to the recipe and a decrease in the moisture content of bread sticks of all
research options. Titratable acidity was higher in samples of the first and second research options
due to the addition of more rye flour. These data are consistent with the results of the analysis of
composite mixtures and semi-finished products. The titratable acidity exceeded the normalized
acidity according to TNLA, however, for products containing tomato additives, an increase in the
value of this indicator is allowed.
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Table 2 - Indicator’s quality bread sticks

Indicator Quantity additives, %
1 3 | 5 | 7 9 | Control
Option 1
Humidity, % 10.1+0.2 9.8+0.2 9.2+0.2 9.0+0.2 8.4+0.2 10.0+0.2
Acidity, degrees 7.3+0.2 8.6+0.2 9.8+0.2 10.1£0.2 11.8+0.3 3.9+0.2
Swelling coefficient 1.020+ 1.020+ 1.020+ 1.035+ 1.013+ 1.090+
0.05 0.05 0.04 0.06 0.04 0.05
Option 2
Humidity, % 10.0£0.2 9.4+0.2 9.1£0.2 8.9+0.2 8.3£0.2 10.0£0.2
Acidity, degrees 7.2+0.2 8.4+0.2 9.5+0.2 10.5+0.2 12.1£0.3 3.9+0.2
Swelling coefficient 1.021+ 1.022+ 1.022+ 1.036+ 1.014+ 1.090+
0.04 0.04 0.05 0.05 0.04 0.05
Option 3
Humidity, % 10.0+0.2 9.2+0.2 9.0+0.2 8.8 +0.2 8.6+0.2 9.9+0.2
Acidity, degrees 6.9+0.2 7.3+0.2 8.0+£0.2 9.2+0.2 11.8+0.3 3.8+0.2
Swelling coefficient 1.020 + 1.025 + 1.022 + 1.029 + 1.015+ 1,100+
0.04 0.04 0.05 0.05 0.03 0.04
Option 4
Humidity, % 10.1+0.2 9.4+0.2 9.1+0.2 8.9+0.2 8.7+0.2 9.9+0.2
Acidity, degrees 6.7+0.2 7.3+0.2 8.0+0.2 9.5+0.2 11.9+0.4 3.8+0.2
Swelling coefficient 1.019+ 1.021 + 1.027 £ 1.033+ 1.010 + 1,100+
0.03 0.04 0.05 0.05 0.03 0.04

The swelling coefficient did not change in proportion to the amount of the added additive,
which is explained by a gradual increase in the amount of pectin substances when making large
dosages of the additive, and on the other hand, by a decrease in the content of proteins of prolamin
and glutelin fractions of flour in composite mixtures. The best results in this indicator were obtained
for samples containing concentrations of enrichment powders of 5 and 7% by weight of flour.

Based on the results of the tasting, samples were selected, including 7% of the powder of
large-fruited and small-fruited tomatoes, using the ratio of wheat and rye flour - 70 and 30 parts
(Figure 2).

Figure 2 - Samples of bread sticks: 1 - control sample (a mixture of 70 and 30 parts of wheat and rye flour), 2 - a
mixture of 70 and 30 parts of wheat and rye flour and
7% tomato powder of large-fruited tomatoes, 3 - a mixture of 70 and 30 parts of wheat and rye flour and 7%
tomato powder of small-fruited tomatoes

Given the higher economic feasibility of using powder from large-fruited tomatoes, in
further studies we used wheat and rye flour in a ratio of 70 and 30 parts and powder from large-
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fruited tomatoes. During the storage of bread sticks of this variant at a temperature not exceeding 25
" C, in plastic bags for 15 days, there were no signs of damage and deterioration of the organoleptic
characteristics of the products.

In order to assess the effect of tomato powder components on the parameters of viability and
fermentation activity of used pressed baker's yeast with different storage times from the date of
production, a model experiment was carried out in which the proportion of budding cells, the
proportion of dead cells and the degree of activation by a suspension of tomato powder were
determined. Two samples of pressed yeast were used, stored at +4 ~C for 10 days from the date of
manufacture (option 1) and 45 days (option 2, the last day of the expiration date set by the
manufacturer). At the first stage, a sample of yeast (3 g) was suspended in water with large-fruited
tomato powder added in an amount of 7% of the calculated flour weight. The flasks were closed
with a Meisl lock and kept for 15 minutes in a thermostat at +30° < A yeast suspension without
flour was used as a control sample. At the second stage, a wheat-rye mixture (70:30) was added to
the existing suspensions, and cultivation continued for another 60 minutes, periodically weighing
the flasks. The repetition of the experiment is 3-fold.

A microscopic study of the physiological state of baker’s yeast in “crushed drop”
preparations stained with methylene blue showed that at the initial time, the proportion of dead cells
in the large square of the Goryaev chamber (n = 15) in the studied samples with different storage
periods was 5.38-6 .81% (Table 3) and ydid not differ statistically when comparing the shares by
method 2 (p = 0.685). The proportion of budding cells was 16.14% in the suspension of variant 1
and 7.02% in variant 2; differences between the variants are significant at p = 0.046 (Table 3). The
lower content of budding cells in the second sample may be due to the longer storage period from
the date of production.

Table 3 — Yeast viability assessment

Yeast . Time. minutes Parameters
suspensions ' Proportion of dead cells, % Proportion of budding cells, %
Control 1 0 6.81 16.14
15 5.94 15.72
Control 2 0 5.38 7.02
15 5.13 8.80
Option 1 15 5.52 15.34
Option 2 15 4.89 9.53

After the completion of the 15-minute first stage of the experiment - activation of yeast
under anaerobic conditions without flour - the microscopic picture indicated that the proportions of
dead cells and budding cells in the control samples of both variants did not change statistically
significantly compared to the initial values (p > 0.6) , no differences were found between the
control suspensions themselves ( p >0.4). In yeast suspensions of both variants with the addition of
tomato powder, no differences were also observed (p > 0.6) both in comparison with the initial state
and in comparison, with the corresponding 15-minute control (table 3). It can be concluded that
during the observation period under anaerobic conditions of cultivation in both suspensions at the
stage of preliminary activation, yeast cells retained viability, but did not multiply. Accordingly, it
can be assumed that, regardless of the duration of storage of baker's yeast, the adaptation and
restructuring of metabolism to fermentation processes occurred at a sufficient level.

Analyzing the total amount of carbon dioxide released during the monitoring of the
suspensions in terms of 1 gram of yeast, it was found that in both variants of the experiment, the
addition of tomato powder to the flour mixture led to the activation of fermentation: 3.13 times
compared to the control in the first sample and 2.82 times in the second (Figure 3). At the first stage
of fermentation - with the addition of powder from large-fruited tomatoes, without flour - gas
formation in all flasks was insignificant. Statistically significant differences between the two
samples, as well as between the sample and the corresponding control, were not found (Z -test in
the Mann-Whitney test took values from 0.21 to 1.53 at p >0.1).
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Figure 3 - CO , generation during activation of baker's yeast with different storage times

At the second stage, after adding a mixture of wheat and rye flour (70:30), already in the
first 30 minutes of observation, activation of the process by 1.78-2.26 times was noted in
comparison with control flasks; while more gassing occurred in sample 2 (with a longer storage
period). In the next 30 minutes, the fermentation rate increased even more (p <0.05): in sample 1, it
exceeded the control by 4.15 times, and in sample 2, by 3.37 times.

Thus, the addition of tomato powder to the flour mixture made it possible to significantly
intensify gas formation even in a baker's yeast sample at the expiration date.

Conclusion. The results of a significant pre-activation of pressed baker's yeast with a
suspension of tomato powder substantiated the feasibility of test baking bread sticks with
enrichment powder under conditions of reduced resting and proofing periods. Significant amounts
of mono- and disaccharides, amino acids, carotenoids, high amylase activity of tomato powder
contribute to an increase in the gas-forming ability of yeast. The prospect of using powder of large-
fruited and small-fruited tomatoes in the production of bread sticks at a dosage of 7% by weight of a
mixture of wheat-rye flour in a ratio of 70 and 30 parts is justified by good quality indicators of
composite mixtures, semi-finished products and finished products, as well as the results of tasting.
Tomato powder activates pressed baker's yeast at the limit of its shelf life, which is of great
technological importance and can be the basis for reducing the dosage of yeast added to the recipe
under certain production conditions.
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Development of curd semi-finished product
with functional properties
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Ural State Agrarian University, Ekaterinburg, Russia, Lavroval00@yandex.ru

Annomayusn. Teopoe u uzdenus u3z He2o UMEOM BbICOKVIO OUONO2UHECKYIO YEHHOCMb 3d
cuem 6x005ujec0 6 He20 MNOJNHOYEHHO20 OelKd, NpeOCMABIeHHO20 6CeMU He3AMEeHUMbIMU
amunokucromamu. OOHAKoO codepircanHue NUWEBbIX B0JIOKOH 8 MAKUX U30eNUsX KpauHe HusKko. B
coomeemcmeuu ¢ TP TC 022/2011 konuuecmeennoe 3HaueHue NUUeBbIX B0IOKOH 8X00UM 8 pacyem
nUWesol U IHepeemuyeckol yeHHocmu uzdenuii. Iluwesvie 8010KHA NONOHCUMENLHO GIUAIOM HA
pabomy HcenyOOUHO-KUULEUHO20 MPAKMA, HOPMAIU3YIOm X0J1eCmepUuHosslil 00MeH, Yy4acmeyom 6
8b16EOCHUU U3 OP2AHUZMA COJIEU MANHCENbIX MEMALI08, NOIMOMY NeKMUH UCNOIb3VIOM 8 PAYUOHAX
JeuebHo-npogunakmuueckoeo numanus. Hanpumep, 6 payuon Ne 3 oonornumenvro 6gooumces 2 2
nexkmuna. Cmambsi nOCésiuweHa papabomre mMEOPOICHO2O NOAYPaAdpuKama ¢ NnoBbIUEHHbIM
cooepoicanuem Nuulesblx B0J0KOH. B kauecmee ucmouHuxa nuujesblx B0J0KOH NPeONONCEHO
UCNOIb3068AHUE NEKMUHA HAMYPAIbHO20 ADJIOYH020, KOMOPbLIU 8600UNU 8 PAZIUUHBIX 003UPOBKAX 8
CHIpDHUKU U3 mMBOpoea 63aMeH MYKU NUIeHUYHOU @vlcuieeo copma. bwiiu  nposederwvl
opeanosienmuiecKue noKaamenu Kayecmeda U 6blOpaH HAULyYUUull IKCNEPUMEHMAbHbII 00pasey,
KOMOopblil 8 OalbHeuuem 3aMOPAaAdNCUBANIU 8 YCI08UAX WIOKOBOU 3AMOPO3KU U NOCe XPAHeHUs 6
VCI0BUAX XONOOUTbHOU KAMepPbl UCCIe008aNU HA COOMBEMCMEUe OPAHOIEeNMUYECKUM, DUIUKO-
XUMUYeCKUM NOKa3amesiM Kadyecmea U MUKPOOUOo2U4eCKUM nokazamensim 0e30nacHoCmu.
IIposedenvl ananumuyeckue paciemsi N0 COOEPHCAHUIO NUUEBLIX BOJIOKOH U UHMESPATbHO20 CKOPA
8 paspabomaHHoOM MEOPOICHOM nonypabdbpuxame. JJokazano yeeruyeHue cOOEpHCaHUs NUUYEBbIX
80JIOKOH 8 6 pa3 No CPABHEHUIO ¢ KOHMPOIeM. YCmMaHo8IeHO NOoGblUEeHUE COOePIHCAHUS dHcele3d HA
4,8 %, umo cea3aHO0 ¢ OCODEHHOCMAMU MUHEPATIbHO20 COCMABA BHOCUMO20 NEeKMUHA
HamypaibHo2o A0104H020. Pecnamenmupyemvie nokazamenu Kaiecmea u 0e30NACHOCMU NpU
XPaHeHUuu mMeoPONCHBIX NOAYDAOPUKAMO8 ¢ UCNONb308AHUEM NeKMUHA A0104H020 6 meyeHuu 30
CYMOK He MEHAIUCL U COOMBEMCME08AIU OAHHbIM HOPMAMUBHBIX O00OKYyMeHmos. buazooaps
NPOOENaHHOU HAYYHO-UCCIe008AMENbCKOL  pabome Obllo NOAYYeHO MBOPOICHOe U3oenue ¢
@DYHKYUOHANbHBIMU CEOUCMBAMU U BICOKUMU NOKA3AMENAMU KA4ecmea U 6e30nacHocmu, Komopoe
MOJCHO PEKOMeHO08amb Ol NUMAHUS PA3IUYHBIX SPYAN 63DOCN020 HACeNeHUs U 6 PAayuoHax
J1euebHO-NPOPUIAKMUYECKO20 NUMAHUSL.

KiroueBbie cjioBa: TBOPOXKHBIN monydaOpukar, TEKTHH, IOKa3aTelu KadecTBa U
0€30MacHOCTH, IITOKOBAast 3aMOPO3Ka.
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TBOPOXKHOTO Moyadpukara ¢ GpyHKIIHOHATBHBIMU cBocTBaMu // Cogpemennas nayka u unnosayuu. 2023.
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Abstract. Cottage cheese and its products have high biological value due to the full-fledged
protein included in it, represented by all essential amino acids. However, the fiber content of such
articles is extremely low. In accordance with TR TS 022/2011, the quantitative value of dietary fiber
is included in the calculation of the nutritional and energy value of products. Dietary fibers
positively affect the work of the gastrointestinal tract, normalize cholesterol metabolism, participate
in the elimination of heavy metal salts from the body, therefore, pectin is used in the diets of
therapeutic and preventive nutrition. The article is devoted to the development of a curd semi-
finished product with a high content of dietary fiber. The food fibre source is represented by the use
of natural apple pectin introduced in various dosages into curd cheesecakes instead of prime grade
wheat flour. Organoleptic quality parameters were carried out and the best experimental sample
was selected, which was subsequently frozen under shock freezing conditions and after storage in a
refrigeration chamber, was examined for compliance with organoleptic, physicochemical and
microbiological safety parameters. Analytical calculations were carried out on the content of
dietary fiber and integral scrap in the developed curd semi-finished product. A 6-fold increase in
dietary fiber content compared to the control has been proven. The iron content was increased by
4.8%, which is associated with the peculiarities of the mineral composition of the introduced
natural apple pectin. The regulated quality and safety indicators when storing curd semi-finished
products using apple pectin for 30 days did not change and corresponded to the data of regulatory
documents. Thanks to the research done, a curd product with functional properties and high
quality and safety indicators was obtained, which can be recommended for feeding various groups
of the adult population and in the diets of therapeutic and preventive nutrition

Key words: curd semi-finished product, pectin, quality and safety indicators, shock
freezing.
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BBenenune. VYXyaIeHHe SKOJIOTHH, pabdoTa Ha BPEIHBIX MPOU3BOJCTBAX HETATHBHO
CKa3bIBAIOTCS Ha 3/I0pOBbE ueaoBeka. OpraHW3M YacTO HE B COCTOSHHHM CaM CIPABUTHCA C
BBIBEJICHHEM TOKCHYHBIX BEIIECTB, YTO TPUBOAMT K MaryOHbIM J(P¢deKTaM HAKOIUICHUS U
JICTIOHWPOBAHUS OTIACHBIX TSI 3/I0POBbS A7IEMEHTOB [1].

Kak u3BeCTHO, MpeaynpexIaroNMi U TPOQUIAKTUPYIOIIUMHA MEPOTIPHUSITHIME SIBIISICTCS
BKJIIOUEHHUE B PAIIMOH 00OTAIEHHBIX (PU3NOTOTHYECKH (DYHKIIMOHATBLHBIMA HYTPUEHTAMU U3EIUN
u Omroy. Pa3paboTka TakuX MUIIEBBIX MPOIYKTOB, H3ACIUH, OJIFO/I TIO3BOJISIET MPUHITUITHAIBHO T10-
HOBOMY TMOAXOAUTh K KOMIUIEKCHOMY pEIIEHHUI0 TPOOIEeMbl HYTPHUIMOJIOTHUYECKOTO U
TEXHOJIOTUYECKOTO 00ECIIeUCHHsI TPOMBIIUICHHOTO TPOW3BOACTBA IMHINEBBIX HW3JICIHH, MMO3TOMY
SIBJIICTCS AaKTYaJIbHBIM HAaYYHBIM HAIMPaBIIEHUEM JJI1 COBPEMEHHO MUIIEBON MTPOMBIIUIEHHOCTH [2,
3,4].

K uncny ¢yHKIMOHATBHBIX MUIIEBBIX HMHTPEIUEHTOB OTHOCHTCS TEKTHH, BXOJAILINN B
TPYNIy MHIEBBIX BOJIOKOH. OCHOBHOW 3((EKT TepaneBTUYECKOTO JICHCTBUS MEKTHHA CBS3aH C
OCOOCHHOCTSIMHU €r0 XMMHUYECKON CTpYKTyphl. [lomumepHas 1enb moiauraiakTypoOHOBOW KHCIIOTHI,
HaJIMYME XUMHUYECKH aKTHBHBIX CBOOOJHBIX KapOOKCHIIBHBIX TPYII W CIHUPTOBBIX THIPOKCHIIOB
CHOCOOCTBYIOT ~ 00pa3OBaHWI0  TMPOYHBIX  HEPACTBOPUMBIX  XEJATHBIX  KOMIUJIEKCOB  C
MOJINBAJICHTHBIMU METAJVIAMH M BBIBEJICHUIO TOCICIHUX W3 OpraHu3Ma. [[eKTWHBI OGJIaromnpusiTHO
BO3JICHCTBYIOT Ha MOCTPAJAMALMOHHOE BOCCTAaHOBIIEHHE (DOPMEHHBIX AJIIEMEHTOB KPOBH, MOBBIIIAS
AHTHOKCHJIAHTHYIO aKTUBHOCTH HE TOJIBKO KPOBH, HO M TKaHEH redyeHu. JJaHHbIe CBOMCTBA MIEKTHHA
JIETTIU B OCHOBY parmoHa Ne 3 ne4eOHO-MpoPHIaKTUUECKOTO TUTaHUS, pa3paboTaHHOTO Ui JIHII,
KOHTAaKTHUPYIOIIHUX CO CBUHIIOM H €T0 COSUHEHUsAMH |5, 6, 7].

TBOopor — TpaJWIMOHHBIA KHUCIOMOJIOYHBIA TMPOAYKT, OONIAJaroNMii  BBICOKUMU
MMUTATCIGHBIMK, JICYUCOHBIMA W JICYCOHO-TIPOPMITAKTHUSCKUMH ~ CBOMCTBaMH. B mumieBoi
MPOMBIIIJICHHOCTH ~ €r0  TONy4YaloT  CKBAllMBaHHEM  MACTePU30BAHHOTO  LEIHHOTO  WIIU
00€3’KUPEHHOTO MOJIOKA M YIaJICHUEM JacTH CBIBOPOTKH U3 00pa30oBaBIIerocs crycrka. VM3memnvs u3
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TBOpOTa cOaJlaHCUPOBAHBI 110 AMUHOKHCIOTHOMY COCTaBY M UCIOJIB3YIOTCS B JIe4eOHOM U JIedeOHO-
npopUIAKTUYECKOM MTUTAaHUH [ §].

[Tpon3BOCTBO TBOpPOTa OTHOCHUTCS K KPUTHUYECKOW KOHTPOJIBHOM TOuKe. DTO TpedyeT
OLIEHKU PHMCKOB, IPOCIEKUBAEMOCTH M MOHUTOPHUHIA KPUTHUYECKUX IapaMeTpOB, BIMAIOLIMX Ha
KayecTBO M Oe3omacHOCTh [9, 10], 4To Takke KOHTPOJMPOBAIOCH B MpOIECCE IMPOBEACHUS
Hay4YHOI'0 MCCJIEJOBAHUS.

[lenp nanHOM paboOTHL: pa3paboTaTh TBOPOXKHBIA MMONy(HaOpUKAaT C MOBBIIEHHBIM
COJIEpKAHUEM MUIIEBBIX BOJIOKOH.

O0bekThl MW MeTOAbI HcciaegoBaHUusi. OOBEKTOM HCCIEOBAHUS CTalM CHIPHUKU
3aMOpO’KeHHbIE (TonypadpuKkaT), B KOTOpble B PAa3JIUYHBIX KOJIMYECTBAX BHOCWIM HEKTHH
HatypaiabHbii s010uHbI ('OCT 29186-91 «Ilektun. Texuuyeckue ycaoBUsI»).

JUis  OCTMXKEHUs TIOCTAaBJICHHOM 1enu ObUI  MCIOJB30BaH  KOMIUIEKC —METOJOB
HCCIIEIOBaHUS.

OpraHonenTuyeckasl OLEHKa KauyecTBa KOHTPOJIBHOTO U 3KCIEPHUMEHTAILHOrO 00pas3loB
nonydabpukaroB. Ilpu anamuse monydaOpukaToB oOpalaiii BHAUMAHHE HA BHEIIHUNA BUI,
KOHCHCTEHIIMIO, IIBET U 3a1laX TBOPOXKHON MAaCCHI.

DU3MKO-XMMHUYECKHE [T0Ka3aTeIU KauecTBa BKJIIOYAIM B ce0sl OIpe/ieIeHue MacCOBOM 10U
CYXMX BELIECTB, KUPA, KUCIOTHOCTH.

MukpoOuosornueckuii ananus 6e3ornacHocty Benu 1o nokasarensM: BIKIT (komudopmer),
s.aureus, 0aKTEpUU pojia CaTbMOHEIIA, APOKIKH, TICCCHH.

Jis  mpoBeneHHsl UCCIEAOBaHUI ObUIM BBIOpPAaHBI CIEAYIOLIME HKCIEPUMEHTAIbHbIE
00pasIel:

— obpazen; 1 — uznenue u3 TBOpora ¢ 3ameHoit 16,4% MyKkH MIIEHUYHOH BBICIIETO COpTa B
nepecyeTe Ha CyX0e BEIIEeCTBO Ha MEKTUH sI0JOYHBIH;

— oOpaszer 2 — uzzenue u3 TBopora ¢ 3ameHout 25,0% MyKM MIIEHUYHOM BBICIIEr0 cOpTa B
IepecyeTe Ha CyXoe BEIEeCTBO Ha MEKTUH sI0J0YHBIH;

— oOpazer 3 — uzzenue U3 TBopora ¢ 3ameHoit 32,8% MyKH MIICHUYHOM BBICIIETO COpTa B
nepecyeTe Ha CyX0e BEIIEeCTBO Ha MEKTUH sI0J0YHBIH;

— oOpazen 4 — uznenue u3 TBopora ¢ 3ameHoit 40,0% MyKH MIIEHHYHOM BBICIIETO COpTa B
IepecyeTe Ha CyX0€e BEIleCTBO Ha MEKTHUH S0JI0UHbII;

— obpasen; 5 — u3zaenue u3 TBopora ¢ 3ameHoi 45,0% MyKH MIIEHUYHOM BBICIIET0 copTa B
IepecyeTe Ha CyX0€ BEIECTBO Ha NEKTUH S0JIOUHBIH.

B kauecTBe KOHTpPOJBHOrO 00paslia B3SATO TBOPOXXKHOE u3zenue «CBHIPHUKU W3 TBOPOTa»
(peuentypa Ne 294 COOpHHMKAa TEXHOJOTHMUECKHMX HOpMAaTUBOB «COOpHHMK penentyp Onroa u
KYJIMHAPHBIX U3JEJIUN I IPEeAIpUITUIA OOLIECTBEHHOT'O TUTAHUS).

TexHONOrMsI TPOM3BOJCTBA HKCIEPUMEHTANbHBIX 00pa3noB. B mpoTtepThiii  TBOpOTr
no0aBimsuin  2/3 4YacTM MpOCESHHOM MyKH, B30uThIE diflla, caxap, cojb. Maccy xoporo
BBIMELIMBAJIH, NTpHUIaBas el popmy OaToHUMKA TONIMHON 5-6 cM. Hapesanu nonepek, maHUpOBaIH
B MyKe, npuaaBas GopmMy OMTOUKOB TONIMHON 1,5 cm. [lekTuH mpoceuBanu U BHOCHIIM BMECTE C
OCHOBHOM MacCON MYKH IIIEHUYHOU BBICILIErO COPTA.

[IpoBoauanM  OLIEHKY  OpraHoOJIENTHYECKMX  IOKa3aTesJeld  KadecTBa  TBOPOXKHBIX
noJry(habpuKaToB IO MMOKa3aTeNsiM: BHELIHUM BUJ], KOHCUCTEHIMS, I[BET, 3anax [11].

[TosryueHHBbIE TBOPOXHBIE MOJNy(PaOpUKAThl 3aMOpPAXUBAINA C MOMOLIBIO HIKada MIOKOBON
3aMOpO3KU C TEXHOJOTHEW IIOK-(ppu3ep Ui YCKOPEHHOTO OXJIaXAECHUS U TIyOOKOH 3aMOpPO3KH.
[IloxoBasi 3aMOpO3Ka SIBJISETCS COBPEMEHHBIM CIIOCOOOM COXPAHEHHs MUIIEBOW U KyJIUHApHOMN
MIPOJYKIIMH, HE BBI3BIBAIOIMM W3MEHEHUN B XMMUYECKOM COCTaBe NocieaHei. B ocHoBe maHHOrO
METOJIa JISKUT CKOPOCTh OXJaKICHHS (MM 3aMOpaXMBaHUs), Onarojaps 4yemMy HMeEIOLIasics B
nony(abpukare Biara HpeTeprieBaeT MPOLECC MUKPOKPUCTAIIIU3AIMK, HE paspyllias CTPYKTYpY
npoaykra. Mcnonp3yemasi Al UCCIEOBaHUS KaMmepa IIOKOBOM 3aMOPO3KH HMMeJla CIIEAYIoIne
TEXHUUYECKNE XapaKTepUCTUKU: HanpsbkeHue 220 B, momuocts 0,628 kBT, konuuecTBo ypoBHEil 3,
XOJIOAWJIBHBIA areHT BCTPOCHHBIM, TUIM racTpoeMKocTH GN 1, TpoW3BOAMTENBHOCTH IHKIIA
oxnaxaenus: ot +90 °C go +3 °C (12 xr 3a 90 MuH), NPOU3BOUTENBHOCTD LIMKJIA 3aMOPO3KHU: OT
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+90 °C mo -18 °C (8 xr 3a 240 muH), rabGaputHble paszmepbl 620 x675 x670. TBopokHBbIE
noy(haOpuKaThl XpaHUIU B YCIOBUAX XOJOAUIBHON KaMephl npu Temmeparype -18 °C B TeueHune
30 gmeil. 3areM MOJBEprajii OPraHOJIENTHYECKOW OICHKE M (PU3UKO-XUMHUYECKOMY aHAJIHU3y I10
perJaMeHTHPYEeMbIM MOKa3aTelIM KauyecTna.

PesynabTaTsl HMcciaegoBanust M ux o0cy:xkaenume. Ilo pesynpratam opraHojenTHYECKON
OIICHKM Ka4yeCTBa IKCIEPUMEHTAJIbHBIX 00pa3ioB, npoBoauMoi B coorBeTcTBuu ¢ 'OCT 31986-
2012, BBIABIICHO WM3MCHCHHE I[BETa M KOHCHUCTCHIIMM H3JCTUN C YBEIWYCHHEM KOJUYECTBA
BHOCHMMOIO TMEKTHHA HaTypajJbHOro 50yi04HOrO. L[BeT MeHsncs oT 6enoro c JIETKUM >KEITHIM
OTTEHKOM JI0 KpeMmoBoro. B xone ampoOanuy yCTaHOBICHO HE3HAYUTENFHOE pa3Hyue B
KOHCHCTECHIIMM y 00pa3ioB 2 M 3 ¢ KOHTPOJBHBIM oOpasmoM. O6paszen 4 obnagan 3aMeTHOMN
OOBOJIAaKMBAIONICH, BA3KOW KOHCHUCTEHIMEH, U3JeNus IUI0X0 (OPMOBAIKMCh, HAOIIONANIOCH
MPUJIKMIIAaHUE TBOPOXKHOM Macchl K pykaM U uHBeHTapro. OOpaszen 5 moiy4usl caMble HHU3KHE
OLIEHKH 3KCIIEPTOB.

Hawunyumum Obu1 npusHan o6pasert 2 ¢ BHeceHueM 25% MeKTuHa siI0JJ0YHOTO B3aMEH MYKH
MIIEHUYHOM BBICIIETO COPTa, KOTOPBIA W OBLT HANpaBJiieH Ha JalbHEUIINE NCCIIeJOBAHMUS, KOTOPBIHA
1 ObUI HAmpaBlieH Ha IIOKOBYIO 3aMOPO3KYy M XpaHEHHE B YCIOBUSX XOJOIWUJIBHOW KaMepbl B
tedeHre 30 CYTOK C IMOCIEIYIOIIMM Pa3sMOpPAKHUBAHUEM M OMpeAciiCHUEM (PH3UKO-XUMHUSCKUX
MoKazaresei kauecTBa (KUCIOTHOCTh, MaccoBas JOJS CyXHMX BEIIECTB, MACCOBasl JI0JIS KUPA).

OU3NKO-XUMHUYECKUE TIOKA3aTENN KauyecTBa SKCIIEPUMEHTAILHOTO 00paslia peICTaBICHbI B
Tabimue 1.

Tabmuia 1 — ®U3MKO-XMMUYECKUE MTOKA3aTEIM Ka4eCTBa SKCIIEPUMEHTAIILHOTO 00pasiia
Table 1 — Physico-chemical quality indicators of the experimental sample

HanMeHoBaHue nokasaress Pe3yabTarhl HenbITaHUi HopMaTuBHbIil IOKa3aTeNlb
Kucnornocts, °T 144 ue 6onee 220
MaccoBas 10715 CyXUX BEIIECTB, %o 44,0 He MeHee 39
MaccoBast 1ot xupa, % 3,5 He Oonee 6,5

[To ¢u3uKO-XMMUYECKUM TIOKa3aTeIsiM KauecTBa OKCIIEPUMEHTAIbHBIH o0paszen He
MIPEBBIIIACT MpeeIbHbIX 3HAaYeHUH, perjaMeHTupyeMbIX HopMaTuBHbIME JokyMeHTamu: ['OCT P
54669-2011 «MoyoKO M TPOAYKTHI MEPepadOTKH MOJIOKA. METObI ONpeeTeHUS] KUCIIOTHOCTHY,
I'OCT P 54668-2011 «Monoko u MNpOAYKTHl MNepepabOTKH MoOJoKa. MeToabl onpeaenaeHus
MaccoBod J0au Biard U cyxoro BemectBa», [OCT 5867-90 «MoyiokO ¥ MOJOYHBIE HPOAYKTHI.
MeTobl onpeaeneHHs KUPay.

Ornpenenenne Tmoka3areneil 0€30MacHOCTH B OAKCHEPUMEHTAIBHOM 00paslle BelH 10
creaytomuM nokaszarensM: Hanuuue BIKII (komudopmer), s.aureus, 6akTepuu poja calbMOHENIA,
IPOXOKH W TUIeCEHH. Pe3ynbTaThl HMCCIEeOBaHUS CPaBHUBAIM C HOPMATUBHBIMU ITIOKA3aTEIsIMU
(Tabnwuma 2).

Tabmuiia 2 — MUKpOOHOJIOTHYECKHUE [TOKA3aTENIM 0€30MaCHOCTH SKCIIEPUMEHTAIBHOTO 00pasiia
Table 2 — Microbiological safety indicators of the experimental sample

HanMeHoBaHue noka3areJst Pe3yabTaThl HCIIBITAHUI HopMaTuBHBIl noOKa3aTeab
S.aureus, r He obHapyxeHo B 0,1 T He nonyckaercs B 0,1 T
BI'KII (xonmudopmsr), r He obHapysxeHo B 0,01 T He nomyckaercs B 0,01 r
bakrepuu pona caasMoHesia, HE 0OHApPYXKEHO B 25 T HE JOITyCKaeTCs B 25 T
Jlposoxn, KOD/r menee 1x10° e Gonee 100
IMnecenun, KOO/t menee 1x10° menee 50

Pe3ynbrathl  MUKpOOMOJIOTMYECKHMX  HCCIIEIOBaHMM  MOATBEPXKIAIOT  0€3011acHOCTh
HKCHEPUMEHTAIBHOTO 00pa3lla U €ro COOTBETCTBHE HOpMAaTUBHBIM JokyMeHTam: ['OCT 31746-
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2021  «IIpomykTtsl  muieBble. MeToAbl  BBIABICHHMS M ONPEIEICHUS  KOJUYECTBa
KOaryJa3omnooKUTENbHBIX  cTadumokokkoB u  Staphylococcus aureus», T'OCT 31747-2012
«[IpomykTel TUIIEBBIC. METONBI BBISBICHUS W OINPEACICHUS KOJIWYEeCTBA OAaKTEpUU TPYIIIIBI
kumeyHeix nanouek», ['OCT 31659-2012 «IIpoayktel numieBble. MeToabl M ONpeeSCHUs
6akrepuii pona caabmoHemwtay, 'OCT 10444.15-2013 «MuxkpoOUoIOTUs MUIIEBBIX MPOJYKTOB U
KOPMOB Il KMBOTHBIX. MeTO/Ibl BBISIBJICHHSI W IOJCUETa KOJIUYECTBA APOXOKEH M IUIECHEBBIX
rpubosy, I'OCT 10444.15-94 «IIponykTel mnuiieBble. MeTOabl ONpPENEIEHUsS KOJUYECTBA
Me30(UIIBHBIX a3POOHBIX U PaKyIbTaTUBHO-aHAYPOOHBIX MUKPOOPTaHU3MOB).

CpennecyToyHasi HOpMa TOTPeOJICHHS MUIICBBIX BOJOKOH corimacHo MP 2.3.1.0253-21
«Hopwmpbl (puznonornvyecknx notTpeOHOCTEN B JHEPTUU MUILEBBIX BEIIECTBAX JJISl Pa3IHMYHbIX TPYII
HaceneHuss Poccuiickoit ®@enepauun» cocraBisger 20-25 r©  and B3pOCIOrO  HACEIEHHUS.
AHanUTUYECKUN pacueT MUIIEBBIX BOJOKOH MOKAa3all, YTO UX COJAEP)KAHUE B IKCIIEPUMEHTAIHLHOM
obpasne cocraBmwio 2,4 v Ha 100 r momydabpukara, 9to B 6 pa3 BbIIIC, YeM Yy KOHTPOJIBHOTO
oOpasra.

[Tocne xpanenust pazpaboTaHHbIN MOTy(haOpUKaT 00KaAPUBAIH U JOBOJUIU JI0 TOTOBHOCTH
B JkapoyHoM MmiKkady. ['oTOBBIi o0Opa3zer MOJy4YusT BBICOKHE OPraHOJICITUYECKHE IOKa3aTeln
Ka4yecTna.

[TpoBeneH pacdeT MHTETPATbHOTO CKOpa SKCIEPUMEHTAIBFHOTO 00paslia ¢ yueToM MOTeph
U TETI0BOI 00paboTke. Pe3ynpTaThl npencrasieHs! B Tabnume 3.

Tabmura 3 — Pe3ynsTaTsl pacdeTa HHTETPaIbHOTO CKOPa IKCIEPUMEHTAIIFHOTO 00pasia
Table 3 — Results of calculation of the integral score of the experimental sample

HyTpueHTbI CreneHb y/I0BJIeTBOPEHUSI CYTOUHOIT MOTPedHOCTH, Yo
benku, r 32,8
Kupsl, T 16,9
VrieBoasl, 7,3
IIuimeBnle BOIOKHA, T 18,7

PesynbpTarhl Tabimuipl 3 MOKa3bIBalOT BBICOKOE conepxkanue (bosnee 15% ot cpeaneit
CYTOYHOI HOPMBI OTPEOJIEHNS) HE TOJIBKO MUILEBBIX BOJIOKOH, HO U O€JIKa, 1 JKHUpa. ITO CBA3AHO C
TE€M, YTO TBOPOT SIBJIIETCSI IOJHOLEHHBIM IPOJYKTOM C BBICOKMM COJEP’KaHUEM HE3aMEHHMBIX
AMUHOKHCIIOT U TOJMHEHACHIIIEHHbIX XUPHBIX KHUCIOT. llomydeHHBIE AaHHBIE MO3ULUOHUPYIOT
pa3paboTaHHOE U3/eHe Kak (PyHKIIMOHAIBHOE, T0JIE3HOE IS 3I0POBbSL.

Hcxons u3 naHHbIX cOOpHHMKA «XHUMHUYECKUH COCTAB POCCUHCKUX IMPOIYKTOB MUTAHUS»
HNEKTUH HE COJEPKUT BHUTAMHUHOB, I103TOMY BHECEHHE [00aBKM HE MPHUBEIO K 3aMETHOMY
YIYYIIEHUI0 BUTAMUHHOIO COCTaBa JKCIEpUMEHTaidbHOro ooOpasua. Ho nobGaBka wu3mMeHmia
MHUHEpaJIbHBIA COCTaB, MOCKOJIbKY B IEKTHH BXOJIUT Psii MUKPO- U MakpoasneMeHToB (Ha 100 r): K —
108 mr, Ca — 40 mr, Mg — 14 mr, P — 25 mr, Fe — 1,9 mr [12].

YcTaHoBieHO, YTO Oarojapsi BHECEHHUIO MEKTHHA B SKCIIEPUMEHTAIBLHOM 00pasle 3aMeTHO
yBenuumiock (Ha 4,8%) colep)kaHue 3keje3a 0 CpPaBHEHUIO C KOHTPOJBHBIM 0Opa3loM.
[TockonbKy M3€MMs U3 TBOPOTra MMEIOT cOalaHCUPOBAHHbBIM MUHEpalbHBIH COCTaB, TO COTJIACHO
MP  2.3.1.0253-21 OKCIIEPUMEHTAJIbHBI ~ 00paser]  yIOBJIETBOPSUT  CPEAHECYTOUHYIO
¢du3noIornuecKyo Hopmy norpednenus B kansiuu (21,2%), pocdope (43,1%) u cenene (56,6%).

3akaroyenue. PazpaboTaHHbI TBOpPOKHBIN MonydaOpukar ¢ BHeceHueM 25% si07109HOTO
IIEKTUHAa B3aMEH MYKHM [IIEHWYHOM BBICIIErO COpPTa HMEN BBICOKME OpPraHOJENTHYECKHE
MOKa3aTeay KadyecTBa Kak 10, TaK W IMOCJE IIOKOBOTO 3aMOPaKUBAHMSI U XPaHEHUS B YCIOBMSIX
XOJOIMIBbHOM KaMmepsl B TeueHue 30 aHel. JlerycranMoHHas OLIEHKa TOTOBOTO TBOPOXKHOTO
U3JIesl C MCIOJb30BaHMEM SOJIOYHOTO NEKTMHA IOoKa3aja, 4YTO MH3JETHEe XapaKTepHu3yercs
IPUATHBIM TBOPOXKHBIM BKYCOM, 0€3 MOCTOPOHHUX MPUBKYCOB U MOCIEBKYCHH.

Ou3MKO-XMMHUYECKHME  TOKa3aTelM  KadecTBa HAa  BCeX  dJTamax  MCCIeI0BaHUs
COOTBETCTBOBAJIM HOPMATUBHBIM JOKYMEHTaM.
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B pabote nokasana MukpoOHoioruuyeckas Oe30MacHOCTb JaHHOTO monydabpukara Ha
OCHOBAaHMH TIPOBEACHHBIX JIAOOPATOPHBIX HCCIEAOBAaHMH, YTO HCKIIIOYAaeT BO3MOXKHBIC
OuoyIoTMYeCKHe PUCKA TpU TPOM3BOJACTBE JaHHON mnpoaykumu. Ha ocHoBaHuMu pacuera
MHTETPAJIbHOIO CKOPa OIpPEJENIEHO, YTO HOBOE M3Jenue MokpbiBaeT Oosiee 18% morpedHOCTH OT
CYTOYHOH HOpPMBI B MHIIEBBIX BOJOKHAaX 3a CUET BHECEHUS (YHKIIMOHAIBHOTO IHIIEBOTO
MHTPEMEHTA. Y CTaHOBICHO IOBBIIICHHE COACP)KaHMS JKele3a, YTO CBS3aHO C OCOOCHHOCTSIMH
MUHEpAJIBHOTO COCTaBa BHOCUMOTO MEKTUHA HATYpalbHOTO s10;109HOr0. [lomydeHHbie pe3ynbTaThl
JAal0T BO3MOXKHOCTH C/ENaTh BBIBOJ O MOJTYYEHHH (DYHKIMOHAIBHOTO IHUINEBOTO IMPOAYKTA MU
PEKOMEHIOBATh €ro BKJIIOUEHHE B MUTAHHE PA3UYHBIX TPYII B3pPOCIOrO HACEICHUS, a TAaKXKe B
panmon Ne 3 je4eOHO-TPOGMIAKTHYECKOTO MUTAHUS MPH KOHTAKTe PaOOTHHKOB C Pa3IUYHBIMH
COCMHEHUSIMH CBUHIIA.
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The research of lactic acid bacteria
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Annomayun.  Monounoxkucivle — MUKPOOP2AHUSMbL — SAGISAIOMCSA  NOMEHYUATbHLIMU
UCMOYHUKAMU — hepMeHma  [-eanakmosuoasvl, KOmopas Modcem Oblmb UCNOIb308AHA Ol
2UOPOIU3A IAKMO3bL NPU NPOUZBOOCMEE HUZKO- U DE3IAKMO3HbIX NPOOYKMOE NUMAHUL, d MAKICe 8
Kayecmee KAmaiuzamopa npu npoeedenul OUoCUHmesa JAaKkmyno3vl, 2d1aKmMooIUc0Caxapuoos u
Opy2ux YeHHbIX nuujegvlx 000asox. [lompebHocmb MOIOYHOKUCTLIX OaKmepull K HATU4uio 8 cpede
KYIbMUBUPOBAHUS  OONOIHUMENbHBIX UCMOYHUKO8 Yenepodd, azoma U Op. KOMHOHEHMOS
3HAYUMENbHO — YOOpoJicaem  CMOUMOCMb — NOJNYYEHUs  OAKMEPUANbHBIX — [-eanakmo3uoas.
Jlakmo3zocooeporcaugee coipbe, 8 YHACMHOCIU MOLOYHASL CbIBOPOMKA U eé Y D-nepmeam AGNAIOMCA
NEePCNeKMUGHbLIM U 0OCMAMOYHO O0CULEBbIM AHALO2OM O0PO2OCHOSUMUX CLONCHO KOMNOHEHMHBIX
cped 0N KYIbMUBUPOBAHUS MOJOYHOKUCTBIX MUKPOOp2aHusmos. B  pabome uccredosanvi
0COOEHHOCMU  KYIbMUBUPOSAHUS PA3IUNHBIX U006 Monounokucavlx 6axkmeputi. (Lactobacillus
acidophilus, Streptococcus thermophilus, Lactobacillus plantarum, Lactobacillus rhamnosus LGG,
Lactococcus lactis ssp.) 6 pasnuvix uoax emopuuno2o MOoLOUHO20 CbIPbsi (MOIOUHASL CHIBOPOMKA U
Y®-nepmeam). Iloxazano, umo noocwvipras cvieopomra sae6isemcs boaee 61a20npusmuol cpedou
o ux pocma, wem Y@D-nepmeamoi. Camas 6biCOKAs KOHYSHMPAYUsi MOJIOYHOU KUCIOMbL ObLIA
noayyena ¢ onwimax c¢ L. acidophilus. /Jus yckopenusi pocma monounoxucivix 6axmepuil 6
nepmeame npeoylodNceHo UCHOIb306amsb 0obasienue 2% nenmoua.

KawueBble cjioBa: TOJACHIpHAs CHIBOpPOTKa, Y ®D-mepmear, nakTasza, [(-rajiakro3uaasa,
MPOAYLIEHTHI, MOJIOYHOKHUCIIbIE OaKTEPHH.

®unancupoBanme: Pabora BbINONHEHAa NpuU (UHAHCOBOM Mojjepkke MuHucTepcTBa
HayKd U BbIcuiero o6pazoBanus Poccuiickoil denepannu B paMKax pealn3allid KOMILJIEKCHOTO
MPOEKTa MO CO3JaHHUI0 BBICOKOTEXHOJIOTUYHOTO TPOM3BOJACTBA MO TeMme: «Co3laHue TMepBOro B
Poccun  BBICOKOTEXHOJIOTHYHOTO IPOM3BOJCTBA NMPEOMOTHKA JAKTYJIO3bl M (YHKIMOHAIBHBIX
MOJIOYHBIX MHTPEIUCHTOB JJISi UMIIOPTO3aMEIICHUSI B MEUIIMHE, BETEPUHAPUH, IETCKOM ITHTAHHH,
MIPOU3BO/ICTBE JIeUeOHO-TPO(YUIAKTUYECKUX MPOAYKTOB ISl JIFOJeH M KUBOTHBIX» (CornameHue o
MpeloCcTaBlieHnn U3  ¢eaepanbHOro OropkeTa CcyOCHIMM Ha  pa3BUTHE  KOONEpaluu
rOCYJapCTBEHHOTO HAYYHOTO YUPEXICHHS M OpraHU3alMK PeabHOI0 CEKTOpa SKOHOMUKHU B LIEJSIX
peanu3ani KOMIUIEKCHOTO MPOEKTa MO CO3/ITaHUI0 BBICOKOTEXHOJOTMYHOr0 Mpou3BoacTBa Ne(Q75-
11-2022-021 ot 07.04.2022 r.) B pamkax IloctanoBnenus [IpaBurenscta PO ot 9 ampens 2010 r.
No 218 na 6aze ®PI'AOY BO «Ceepo-Kapkaszckuii penepanbHbIil YHUBEPCUTETY.
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Abstract. Lactic acid microorganisms are potential sources of the f-galactosidase enzyme,
which can be used for the hydrolysis of lactose in the production of low- and lactose-free food
products, as well as a catalyst in the biosynthesis of lactulose, galactooligosaccharides, and other
valuable food additives. The need of lactic acid bacteria for the presence in the cultivation medium
of additional sources of carbon, nitrogen, and other components significantly increases the cost of
bacterial p-galactosidases. Lactose-containing raw materials, in particular whey and its UV
permeate, are a promising and fairly cheap analogue of expensive complex media for the
cultivation of lactic acid microorganisms. In this work, the features of cultivation of various types of
lactic acid bacteria (Lactobacillus acidophilus, Streptococcus thermophilus, Lactobacillus
plantarum, Lactobacillus rhamnosus LGG, Lactococcus lactis ssp.) in different types of secondary
milk raw materials (whey and UV permeate) were studied.. It has been shown that cheese whey is a
more favorable medium for their growth than UV permeates. The highest concentration of lactic
acid was obtained in experiments with L. acidophilus. To accelerate the growth of lactic acid
bacteria in the permeate; it was proposed to use the addition of 2% peptone.

Key words: cheese whey, UF permeate, lactase, [-galactosidase, producers, lactic acid
bacteria.
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BBenenne. B-ranakro3uaasa (J1akrasa) OTHOCUTCS K (pepMEHTaM KJjiacca TMApojia3, KOTopble
CTMOCOOHBI PaCHICIUIATh JIAKTO3Y A0 TaJaKTO3bl M TIIOKO3bI, a 3aTeM MOTYT MPHCOEIUHSTH
rajJJaKTO3HbII OCTaTOK K (pyKTO3€ (T.e. MPOBOJIUTH TPAHCTAJAKTO3HIUPOBAHME). DTO MO3BOJISIET
WCTIOJB30BaTh [-TallakTO3W/1a3y TpU TPOU3BOACTBE HU3KO- U OE3JIaKTO3HBIX TPOIYKTOB IS
MUTaHUS JIFO/ICH C JIAKTa3HOW HEJI0CTaTOYHOCTHIO, IS MPEAOTBPAILCHHS KPHCTAIUIN3AIIH JTaKTO3bI
B CTYIIEHHBIX NPOAYKTAaX, a TAaKKe JJIS TOJNyYeHHsS IEHHBIX NHIIEBBIX T00aBOK, TaKMX Kak
JAKTYy03a, TAIAKTOOJIUrocaxapuIapl U Ap. MexaHu3M AeHCTBHS B-ralakTo3uaa3bl BKIIOYAET B ce0s:
oOpa3zoBaHue JaKTO(QEPMEHTHOTO KOMILJIEKCA; TaJlaKTO3WJIBHBIM TIEpeHOC U oOpa3oBaHue
rajJaKTO3WJIBHOTO KOMIUIEKCa ¢ (epMEHTOM, MpPHU 3TOM BBICBOOOXKIAETCs TIIOKO3a; MEPEeHOC
raJlakTo3bl K HYKJICO(MMIBHOMY aKIeTITOpY, COJAepKaIeMy THAPOKCIIIFHYIO TpymiTy. B ciydae ecnm
aKIENTOPOM SBISETCA BOJA, 00pa3yeTcs rajlakros3a, a Korja akIenTopoM sIBJseTcs APYyroi caxap,
MPOJIYKTOM SIBJISIETCS OJTMrocaxapus [7].

MHorue MOJIOUHOKHCIIBIE OakTepuH 0071a1al0T CHOCOOHOCTBIO BBIpaOaThIBaTh (epMEHT [3-
rajmakTo3ungasy. lcmomnb3oBanue (epMeHTHOro mpemnaparta [(-rajakTo3uaas3bl, BBIICICHHOW U3
kietok Streptococcus thermophilus, u 30 % pactBopa J1akTO3bl B KauecTBe CyOCTpara, MmO3BOJIHAIIO0
npoBecTH cuHTe3 ranakroonurocaxapuaoB (I'OC), Bbixoq KoTopbix cocraBun 53,45 r/m [15]. B-
ranaktosunasza Lactobacillus acidophilus [5] Oputa ycnemHo npuMmeHeHa JUisi OHOCHHTE3a
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JAKTYJO3bl U TaJaKTOOJUTOCAXapUIOB, NMPH 3TOM MaKCHMaJIbHOE KOJHYECTBO JIAKTYJO3BI 25 1/
OBLJIO TIOJNIYYEHO Yepe3 7 4 peaknmuu W COACpKaHWU B cyOcTpaTe JIakTO3bl UM (DPYKTO3BI B
coorHotrennn 40:20% (macca/oowvem). KynsrusupoBanue Bifidobacterium longum B Teuenue 30 4
npu temneparype 37°C B cpene, conepxamei 10 % ceiBopotku, 10 % KyKypy3HOro 3KCTpakra u
0,05 % uumcrenn-HCI, no3Bosmiio momy4uts B-rajgakro3una3dy BHICOKOW CTENCHHM aKTHBHOCTH [4].
CpaBHuTenbHbIM aHanu3 60 Jakra3 mokasai, 4To Hapsgy co Streptococcus thermophilus, B-
rajjakTo3muja3a KOTOPOTO0 JOCTaTOYHO TEPMOYCTOWYHMBA, BBICOKOAKTHBHA M CTAaOWJIbHA IIpH
JUTUTEIIBHOM XPaHEHHH TI0 CPABHEHHUIO C aHAJIOTHYHBIMU (epmeHTamu aposxokeit [3], Lactococcus
lactis, Lactobacillus delbrueckii subsp. bulgaricus, Leuconostoc citrovorum subsp. Ttakxxe
SIBJISIFOTCS TIOTEHIMATbHBIMU UCTOYHUKAMHK JaHHOTO hepmenTa [12].

B-ramakTo3uga3el OAKTEPUAIBHOTO TPOUCXOXKIEHHS Yalle BCEro IMPEICTaBISAIOT CO00M
OeNKM BHYTPUKIETOYHOW JIOKATU3alUU M Pa3IMYalOTCs MOJIEKYJISIPHOW Maccod, KOJINYECTBOM
cyobequuul, ap@UHHOCTBIO K pa3iuyHbIM  cyOcTtparaM, pH onTumymoMm  fneiictBus,
TepMocTabmIbHOCTHIO. [IpakTHuecku Bce OakTepuanbHble B-TaJakTo3UAa3bl MPOSIBISIIOT MAKCUMYM
cBOeH akTUBHOCTH B auanazoHe pH 6,5 — 7,5. TemmeparypHbiii onTuMyM JeiictBus (epmenra
3aBUCHUT OT €r0 MPOYLIeHTa U KoJiebneTcs B mpeneiax ot 37 go 75°C [6, 13].

[Iporiecc monmy4yeHus OaKTepUANTbHOW [-TalnakTO3WAa3bl BKIIOYAET B ceOs CIemyromue
3Tanbl: KyJIbTUBUPOBAHUE BHIOPAHHOM YHCTOI KYJIbTYpPHI B 3JIEKTUBHBIX CpefaxX MpPU ONTHUMAalbHBIX
YCIIOBHSIX, BBIJICIIEHUE, OUUCTKY (epMEHTa M TMoiyueHue GepMeHTHOTO mnpenaparta. HecMoTps Ha
TO, YTO HEKOTOpPhIE MOJOYHOKHCIBIE MHKpOOpraHu3mbl, B uvacTHocTH Lactobacillus brevis,
o0jamaoT  CrOCOOHOCTBHIO  BBUICTATH — [P-TalakTo3uaaly B Cpely B KOHIE Iporiecca
kyabTuBUpoBanus [10], OOMBIIMHCTBO OaKTEpPHATIbHBIX JIAKTAa3 SIBJISIOTCS BHYTPHUKICTOUHBIMH H
IIPOYHO ACCOLMMPOBAHBI C KJIETOYHOM CTEHKOH. IIo 3TOM mpuumHE nponecc ux IONMy4YeHUs, Kak
MPaBWJIO, BKJIIOYAET CTAJIUI0 pa3pylIeHHs, T.€. NE3UHTErpaliil KIETKH, B pe3yabTaTe 4Yero
MPOMCXOAUT IKCTpakims (epMeHTa B cpely KyinbruBupoBanusi [2, 16]. IIpoBenenue sTamos
BBIICTICHUS M OYHUCTKUM (DEPMEHTOB CYIIECTBEHHO YAOPOXKAIOT CTOMMOCTh HX MOJIYYEHHS.
Hcnonp30oBaHne HEOYHICHHBIX (DEPMEHTHBIX MpPEnapaToB IMO3BOJIMIO Obl 3HAYMTEIHHO CHHU3HTH
3aTpaThl U PECypChl, UAYHIME HA UX OYUCTKY M TPAHCIOPTUPOBKY. B 3TOM cinyuyae B kadecTBe
MIPOAYIICHTOB JIAKTa3 MOTYT OBITh MCIIOJIB30BaHBI TOJIBKO OE30IMACHBIE IS YIIOTPEOICHHS B MUILY
OakTepuH, KICTKH KOTOPBIX OyIyT MPHCYTCTBOBaTh B KOHeuHOM mpoaykrte [1]. K ux uwmciy,
OTHOCATCS, B TIEPBYIO OYepelb, MOJIOYHOKHUCIBIE MHKPOOPTAaHU3MBI, KOTOpbhIE O00JaNaroT
nokasaHHo# 6e3omacHocThio (GRAS craryc).

Baxneiimum  3TamoM  Opu NOJAYYEHMM  [-TalakTO3MJa3bl  SBISETCS  IPOLECC
KyJIbTUBUPOBaHMS KIIETOK, KOTOPBIH COCTOUT M3 TpeX CTaguil: MOJy4eHHs U aKTHBHM3ALUU
MTOCEBHOTO MaTepualia (HHOKYJISIHMH), BRIPAIIHBAHUS OMOMACCHI IIOCEBHOTO MaTepralia i OCHOBHOU
(dbepMeHTalMK, MPU KOTOPOH MPOMCXOIUT KaK POCT MHUKPOOPIaHM3MOB, TaK M HAKOIUICHHE
depmenta. Ot cocraBa cpelnbl W YCIOBHHA KyJIbTUBHPOBAaHHS KJIETOK 3aBUCHT KOJIMYECTBO U
aKTUBHOCTh HAKOIUIEHHOW KJeTKaMM [-rasiakro3uaazbl. OcoOEHHOCThIO pOCTa MOJOYHOKHUCIBIX
MHUKPOOPTaHU3MOB SIBJISIETCSt WX TIOTPEOHOCTh B TPUCYTCTBHH B CpeIE JIOTOJTHHUTEIBHBIX
MUTATEIBHBIX BemiecTB: HCTOYHUKOB a30Ta ((NH4)2PO4, (NH4)2SO4, mentoH, ApoxIKeBOH IKCTPAKT
U Jp.), UCTOUHUKOB yriepojaa (TJI0KO03a, rajakrosa, JakTo3a M Jp.), alerara HaTpud, cyibgara
MarHus, cyfib(ara Maprasia u Jp. KOMIOHeHTOB [11], 4To 3HAYMTENBHO YBEIMYMBACT 3aTPaThl HA
nonyyeHne (epmeHTta. VMIMEHHO MO 3TOW NpUYMHE, HECMOTPS Ha SBHBIC TNPEHMYIIECTBA TI0
CpaBHEHHIO C (pepMEHTAMHU JPOXIKEH [-rajgakTo3uaa3bl MOJIOYHOKHUCIBIX OaKTEpHid HE MOTy4yaroT B
MPOMBINIICHHBIX MacmTabax. Takum o0pa3oM, MOWCK JCMEBBIX Cpex s KyJIbTHBHPOBAHHS
MOJIOYHOKHCIBIX OakTepuid, 00ecreuynBaromuX BbICOKUI MPUPOCT MX OMOMAcChl, a TaKKe CHHTE3
aKTHUBHOM M CTAOMIIBHOM JTaKTa3bl, SIBISETCS aKTyaIbHBIM.

B nmpoBeneHHBIX paHee HUCCIEAOBAaHMSAX YCTAHOBIEHO, YTO HaJlW4yue B  cpele
KyJIbTUBUPOBAHHS JIAKTO3BI TTO3BOJISIET WHAYIIMPOBATh MEXaHU3M CHHTE3a MHKPOOpPTaHU3MaMH [3-
rajJakTo3ula3bl W TIONYyYUTh BBICOKYIO akKTHBHOCTH (epmeHnta [9]. VYuuteBas 310 (haxr,
WCTIOJh30BaHNUE B Ka4eCTBE CPEAbl Uil KYJIbTHBUPOBAHHUS MOJOYHOKHCIBIX MHKPOOPTaHH3MOB-
IIPOYLIEHTOB JIAKTa3bl MOJIOYHOM CBIBOPOTKH U €€ Y d-nepmeatos, coxepxkamux 10 5 % u 85 %

Issue No. 2, 2023 135



CoBpemeHHas Hayka U uHHOBauuu. 2023. Ne 2 (42)

JIAKTO3bl COOTBETCTBEHHO IPECTABIIsICT 3HauuTeNbHbI MHTEepec [14]. Kpome Toro, Hammume B
CBIBOPOTOYHOM TIepMeaTe TaKOrO KOJMYECTBA JIAKTO3bI TIO3BOJISIET MCIIOB30BATh €r0 MPU YYaCTHH
¢depmeHTa [P-ranmakTo3uaasbl Ui OMOKOHBEPCHHM JIAKTO3bI B 0o0Jiee IICHHBIC COCIUHCHUS, B
YAaCTHOCTH MOJTyYCHHUS MPEOMOTHKA JTAKTYJI03bI U TAJIAKTOOJHrocaxapuaos [8].

B cBS3M C BBILCH3IOKCHHBIM, IEIbI0 PabdOTHl OBUIO HCCIEAOBAHHE OCOOCHHOCTEH
KYJIbTUBUPOBAHHS MOJIOYHOKHUCIIBIX OaKTepuil B TOJICBIPHON CBHIBOpOoTKe M Y D-mepmeare, Kak
OCHOBBI TIOJIy4€HHUS [-TajdakTo3uaa3 JUisi OMOKOHBEPCHH JAKTO3bl M CHHTE3a JakTyno3el, 'OC u
Ipyrux (HYHKIMOHAIBHBIX MMUIIEBBIX KOMIIOHEHTOB.

O0bexThl uccaenoBanusi. OObeKTaMH HUCCICIOBaHHS ObUTM OaKTepHAIbHBIC 3aKBACKU
MOJIOYHOKHCIIBIX MHKpoopranu3moB: Lactobacillus acidophilus (BK-Yrmmu-AB), Streptococcus
thermophilus (LAT BY-R), Lactobacillus plantarum (LAT CH-PL 03), Lactobacillus rhamnosus
LGG (LGG), Lactococcus lactis ssp. (ECO BIO CH — 101 (R1/R2), (xapakTepucTHKa KOTOPBIX, B
T.4. 0003HaYCHUsI, ONTHMAIIbHASI TEMIIEPATypa pa3BUTHS U (QUPMBI-TIPOU3BOIUTEIHN MPEACTABICHBI
B Ta0uie 1.

Tabnmma 1 — XapakrepucTuka OakTepHaIbHBIX 3aKBACOK
Table 1 — Characteristics of bacterial starter cultures

YcioBHOE Cocras OnTumanbHas Ipouszsoaurenn/
o0o3HaYeHue TeMIeparypa, Crpana
3aKBACKH °C
BK-Yranu- Lactobacillus acidophilus 37-38 OI'VII
AB (Bs13Kas) «OKCTIepUMEHTaIbHAs
ouodadbprka»
Poccenbxo3akanemun /
r. Yraug
ECO BIO CH | Lactococcus lactis subsp. 28 - 32 000 «JlakTHHaY,
-101 lactis; 3KOKOM / bosrapus
(R1/R2) Lactococcus lactis subsp.
cremoris
LAT BY — R | Streptococcus thermophilus 40 - 45
LAT CH-PL Lactobacillus plantarum 37 -39
03
LGG Lactobacillus rhamnosus 28 -32 Chr. Hansen A/S. / lanus
LGG

B kauecTtBe cpenpl KyIbTUBUPOBAHUS MCIOIb30BAIN MOACHIPHYIO MOJIOUYHYIO CHIBOPOTKY M
YO-nepmear, mnpenocraBieHHble AQO  Monounsiii  komOuHaT — «CtaBpomonbckuity. s
MHTEHCU(PHUKALMUM POCTAa MOJIOYHOKHUCIBIX MHKPOOPTaHM3MOB B KauecTBE JOIMOJHUTEIHHOTO
HCTOYHHKA a30Ta IPOBOIWIN J00ABICHUE B CHIBOPOTKY MJIH repmeat 2% NenToHa.

BriOpanHbie KyJIbTYphl aKTUBH3UPOBAIM B O00€3XKHUPEHHOM MOJIOKE B TeueHue 24 4. mpu
ONTUMAJILHON TeMIepaType, nocie 4yero 5% Moxy4eHHON 3aKBaCKU BHOCWIIM B KOHUYECKYIO KOJIOy
co 150 cm® CTEPWIM30BAaHHOM ITOJCBIPHOM CBIBOPOTKM HJIM BOCCTAHOBJIEHHOTo Y®P-nepmeara
MOJICBIDHOM CBIBOPOTKM (fajiee MepMear), UM ChIBOPOTKM (IlepMeara) ¢ MENTOHOM, TINATEIbHO
NepeMelInBaIi U HHKYOMPOBAIM MIPU ONTUMAJIbHOM TeMiieparype B TeueHue 24 — 48 yacos.

KonuuecTBeHHBIN y4YeT KJIETOK MOJOYHOKHCIIBIX MHUKPOOPTaHM3MOB BBINOJIHAJIN METOAOM
HauOoJsiee BEpOSTHOrO umcia MukpoopraHusmoB corjacHo ['OCT 33951-2016 «Monoko u
MOJIOYHAs NpOAYKUIMs. MeToasl oOnpenencHus MOJIOYHOKHCIBIX MHKpoopranusmos» u MVYK
4.2.2884—11 «Mertombl MHUKPOOHOIOTHYECKOTO KOHTPOJISI OOBEKTOB OKpYKAIOMIEH cpenbl U
MUIIEBIX MPOAYKTOB C UCIOIb30BaHUEM NETPUPMIEMOBY. OnpeaesneHre TUTPYEMOil KUCIIOTHOCTH
— no ['OCT 3624-92. DkcrniepuMeHTbl NMPOBOAWIM B TPEX-TSTH MOBTOPHOCTSX, IS 00pabOTKH
pe3yabTaTOB MCIIOJIB30BAIM CTAHJAPTHBIE METOJbl CTAaTHCTUYECKOH OOpaboTKHM M Iporpammy
Microsoft Office Excel.

Pe3yabTaThl MccileoBaHUl U MX 00cy:kaeHHe. B mepBoii cepuu 3KCIEpPUMEHTOB ObLIH
HCCIIEIOBaHbl 3aKOHOMEPHOCTH pPOCTa BBIOPAHHBIX MOJOYHOKHCIBIX OakTepuil B MOJCHIPHOM
chIBOpOTKE. KynpTMBHpOBaHME MHKPOOPraHM3MOB IpPOBOJWIM B TeueHHe 48 4. PesynbpraTsl
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ONpeNelICHUs TUTPYEMOM KHUCIOTHOCTH IOKa3aHbl Ha PUCYHKE |, KOJIMYECTBAa MOJOUYHOKHCIBIX
MHUKpPOOPTaHW3MOB — Ha PUCYHKE 2.
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PucyHok 1. 3aBHCHMOCTb THTPYEMOii KHCIOTHOCTH MOACHIPHOI CHIBOPOTKH
C Pa3HbIMHU 3aKBaCKaMHU OT BPEMEHU KYJIbTUBUPOBAHUA
Figure 1. The dependence of the titrated acidity of the subsurface serum
with different ferments on the cultivation time
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Pucynok 2. 3aBHCHMOCTH KOJIMYECTBA KJIETOK MOJOYHOKHCJIBIX OakTepmii (LGN, KOE/CMS)
OT BPEMEHHU UX KYJbTHUBUPOBAHUSA B HO}ICL]p]—[OfI CbIBOPOTKE
Figure 2. Dependence of the number of lactic acid bacteria cells (Lg, CFU/cm3)
on the time of their cultivation in the subcutaneous serum

AHanu3 TMONyYeHHBIX IaHHBIX MOKAa3bIBAET, YTO HCCIECJOBAaHHBIE KYIBTYPHI MO-Pa3HOMY
Pa3BHBAIOTCS B TOJACBIPHO# chiBOpoTKe. [lepBbie 4 4yaca KynbTypbl pa3BUBAIKCH MEICHHO, YTO
COOTBETCTBYET Jar-¢ase, B XOJe KOTOPOH INPOUCXOMUT ajanTanus KJIETOK K HOBOW cpee.
MakcumanbHOE  KOJMYECTBO JKU3HECmocoOHBIX  kietok  L.acidophilus  wu  S.thermophilus
HaOmonanock d4epe3 24 wdaca KyJIbTUBUpOBaHUS M jgocturaio 3HaueHuid IgN=9 u IgN=8
COOTBETCTBEHHO, T.€. YBEJIHUEHHUE Yncia KieTok npoucxoaut Ha AIQN= 3,3 mis L. acidophilus u A
IgN = 1,9 ana S. thermophilus. TIpu sTom L.acidophilus nmposBisier Gosee BBICOKYIO aKTHBHOCTb
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kucioroodpazoBanus, 4yeM S.thermophilus: tutpyemas kuciaoTHOCTH yepe3 24 4aca COCTaBISIET
120°T u 60°T coorBeTcTBeHHO. B mocimemyronue CyTKM HWHKYOAIlMd TPOMCXOAUT CHIDKCHHE
konuyectBa kietok Ha A IgN = 1,0 ms L.acidophilus, u A IgN= 0,4 ana S.thermophilus. Ckopocts
HapacTaHUsl KUCIOTHOCTH TPU STOM COXpaHSAETCS sl 00euX KyJIbTYp, YTO CBUICTEIBCTBYET O
BBICOKOM KHCIIO0TO0Opa3yomIeil CTOCOOHOCTH OCTaBIINXCS MOJIOYHOKHCIIBIX MUKPOOPTaHU3MOB.

L.plantarum moxka3ssiBaeT MakcuMyM sku3HecocoOHbIX KieTok (IgN=8) u anHamormunyio
S.thermophilus aktuBHOCTH KMCIOTOOOpa3oBaHus yepe3 12 yacoB KyJIbTHBHPOBAHHS, MOCIE YETrO
HaOJIIOaeTCsl pe3Koe CHIDKEHHE KOJMYeCTBa MHUKPOOPraHM3MOB (Oojiee ueM Ha TOPSIOK 3a
nocienytomue 12 gacos). To, uto L.plantarum pasBuBaercst B CBIBOPOTKE XyXKe, 4e€M IpPYyrUe
UCCIICIOBAaHHBIC OAKTEPUH, MOXET OBITh CBSI3aHO C OCOOBIMH MOTPEOHOCTSIMH JAHHOHM KYJIBTYPHI B
OIPEICTICHHBIX aMHUHOKHCIIOTaX U BUTAMHHAX.

Ha ocHOBaHMM TPOBEICHHBIX SKCIEPUMEHTOB [UIS NaTbHEUIIMX WCCICIOBAaHHUN ObLTH
oroOpanbl nBe Kynbrypsl (L.acidophilus wu S.thermophilus) u omnpenenena onrtuManbHas
MPOJIOJDKUTEIFHOCTh MX KYJIbTUBUPOBaHHS — 24 Yaca. AHaIH3 KOPPEISIHMH MEXIY KOJHYESCTBOM
KJIeTOK 1gN M THUTpyeMOil KHCIOTHOCTHIO IOKa3bIBAaeT, YTO JJIsi BHIOPAHHBIX KYJIBTYP B HEPHOJ
MHKYOaru 10 24 4YacoB CYIIECTBYET NpsMas 3aBUCUMOCTh MEKAY OTHMHU TOKa3aTeIsIMH,
onuchIBacMasi JIMHEHHBIM YpPaBHEHHEM CO CTENEHbIO JOCTOBEPHOCTH ammpokcumanuu oonee 0,9
(pucyHok 3). B cBsi3u ¢ 3TUM B CIEAYIONIEM SKCIIEPHUMEHTE KHUCIOTHOCTh ObLIa MCIIOJIb30BaHA B
Ka4eCTBE KOMIUIEKCHOTO TIOKa3aTesIsl Pa3BUTHUS KYJIBTYP MOJOYHOKHCIIBIX MHKPOOPTaHU3MOB.

140
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5 100 y = 26,26x - 146,11~ &
g R2=09142 .-
S 60 ey
= e A Em—
2 o
o 20 o=t
= 500 6,00 7,00 8,00 9,00 10,00
KonunuectBo knetok, LgN

Pucynoxk 3. 3aBHCMMOCTH TUTPYEMO#i KHCJIOTHOCTH CHIBOPOTKH 0T KoJn4ecTBa Kietok L.acidophilus n
S.thermophilus (LgN) 3a nepuox kyJabTuBHpoBanusi 24 yaca
Figure 3. Dependence of titrated serum acidity on the number of L.acidophilus and S.thermophilus (Lat) cells
during the cultivation period of 24 hours

Bo BTOpoll cepum SKCIEPUMEHTOB MPOBOAMWIM CpaBHEHHE 3aKOHOMEPHOCTEH pocTa
MOJIOYHOKHCIBIX OaKTepHil B MOJICBIPHOI chIBOpOTKE U ee Y D-nepmeare.

B xone uccnenoBanusi ObUIO NMPUHATO PELIEHUE JOMOJHUTH BbIOpaHHbBIE paHee KYJIbTYpPhl
Me30(UIBHBIMU JIAKTOKOKKAMH M TMPOOMOTHYECKOM KyJIbTYypoH, MO3TOMY BO BTOpPOMl cepuu
IKCIIEPUMEHTOB  Ucmonb3oBain  He Tosbko Lactobacillus acidophilus  (BK-Yrimu-AB) wu
Streptococcus thermophilus (LAT BY-R), no u Lactococcus lactis ssp. (ECOBIOCH — 101 R1/R2)
u Lactobacillus rhamnosus (LGG).

PesynbraThl onpeneneHus akTUBHOM kucaoTHOCTH (pH) B pa3HBIX cpefax KylbTHBHPOBAHUS
MTOKa3aHbl HA PUCYHKE 4, TUTPYEMOM KHCIIOTHOCTH — Ha PUCYHKE D.
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PucyHnok 4. 3aBucUMOCTb AKTUBHOM KHUCJOTHOCTH ChIBOPOTKH (A) U nepmeara (b)
OT BpeMeHH KyJIbTHBUPOBAHUS MOJOYHOKHCIBIX MUKPOOPTaHM3MOB

Figure 4. Dependence of the active acidity of serum (A) and permeate (B)
on the time of cultivation of lactic acid microorganisms
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PucyHnoxk 5. 3aBucUMOCTb TUTPYEMOii KHCJIOTHOCTH CbIBOPOTKHU (A) u nepmeata (b)
OT BPpEMEHH KYJbTUBHPOBAHUA MOJOYHOKHCJIBIX MUKPOOPIraHU3MOB
Figure 5. Dependence of titrated acidity of serum (A) and permeate (B)
on the time of cultivation of lactic acid microorganisms

AHaJIN3 MOJIYYEHHBIX JIAHHBIX IMOKA3bIBAET, YTO CKOPOCTh COPaKMBaHUS JIAKTO3bI 3aBHCUT U
OT BHUAA KYJIbTYpPhl, M OT Cpeabl KyJbTUBUpOBaHMs. CaMyl BBICOKYIO aKTHBHOCTb
KHcI0TOOOpasoBanus mokasana L. acidophilus, ogHako B mnepMeaTe HAKOIJICHHE KHCIOTHI
MIPOUCXOJIMIIO MEJUICHHEE, YeM B CHIBOPOTKE: uepe3 8 4YacoB KyJbTHBHUPOBaHMs CHIbKeHHe pH B
ceiBopoTKe coctaBuio 31,8%, B mepmeare — 24,5%; uepes 22 waca — 40% u 32,1%
COOTBETCTBeHHO. Ele Ooniee 3HAYMMBIMK OBUIM PACXOXJICHHS B MOKA3aTeNsAX TUTPYEMOW
KHUCJIOTHOCTH: Yepe3 8§ 4acoB ATOT MOKa3aTelb YBEIIMYUIICS B CBIBOPOTKE B 4,6 pa3a, B IepMeaTe — B
3,2 paza; yepes 24 yaca — B 7,5 u 4,9 pa3za COOTBETCTBEHHO.

Jlpyrue KymabTypbl IMOKa3aiud 0ojice HHU3KYH aKTHBHOCTH KHCIOTOOOpa3oBaHus, uem L.
acidophilus, u pa3BuBamMCh TPUMEPHO OAMHAKOBO. Pasnmuums B mokasarensx pH u tuTpyemoit
kuciaotHocTr S.thermophilus u L.rhamnosus we mmenu CTaTHCTUYECKON 3HAYMMOCTH B TEUCHHE
BCET0 BPEMEHH KYJIbTHBHPOBAHUS, KaK B CHIBOPOTKE, Tak U B mepmeare. B ombitax ¢ L.lactis ssp.
4yepe3 8 4acoB KyJIbTHBUPOBAHUS B CHIBOPOTKE OTMEUCHBI OOJiee BBHICOKHE 3HAUCHUS TUTPYEMOM
KHCJIIOTHOCTH TO cpaBHeHHIo co S. thermophilus u L.rhamnosus. ITpu stom uepe3 24 daca B
CBIBOPOTKE U B TCUCHHE BCETO BPEMEHH KYJIbTUBUPOBAHUS B TiepMeare pa3iinuus B okazaressix pH
U TUTPYEMOH KHCJIOTHOCTH HE OBbLIM CYIIECTBEHHBbIMH. B mepmeare CKOpPOCTb COpa)KMBaHHUsI
nakTo3bl s Tpex KyiabTyp (S.thermophilus, L.rhamnosus, L.lactis ssp.) Obuia Huxe, uem B
CBIBOPOTKE, HO pa3HHIla ObUla MEHee BbIpakeHa, 4deMm st L.acidophilus. Makcumanbhoe
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pacxokAeHue B TIOKA3aTeNAX AJIsl BCEX TpeX KylnbTyp Halmronanu yepes 24 yaca KyJIbTHBUPOBAHUSA:
IPU HCIOJB30BAHUU CBIBOPOTKH THTpyeMasi KUCIOTHOCTh Obima Ha 44,4% Bble, yeM mpu
UCIOJIb30BAHUY IIEpMeEaTa.

HaubGonee BeposTHOM mnpuuyuHONM  Oojee  OBICTPOrO  Pa3BUTUS  MOJIOUHOKHCIBIX
MHUKPOOPIaHU3MOB B CBIBOPOTKE I10 CpPaBHEHHMIO C IEPMEATOM MOXKET OBITh IOBBIIIEHHOE
COJIepKaHUEe MCTOYHMKOB a30Ta, MPEXJE BCEro, ChIBOPOTOUYHBIX OenkoB. OHAKO Takue OEIKU
00JIaZlafoT BBICOKOW OMOJIOTMYECKON IEHHOCThIO, M WX IeeCO00pa3HO HCIOIB30BAaTh IS
oboraimieHuss NPOJYKTOB NUTaHHUA. B cBA3M ¢ 3TUM ObUIM MPOBEACHBI JIONOJHUTENIbHBIE
HKCHEPUMEHTHI, IENBI0 KOTOPHIX CTAlI0 HCCIEJOBAHUWE BO3MOXKHOCTM HMHTEHCH(HMKALUU pocTa
MOJIOYHOKHCJIBIX MHUKPOOPTaHMU3MOB B IepMeaTe MmyTeM J00aBJICHHUs MENTOHA — (PepMEHTaTUBHOTO
TMJIpOJIM3aTa >KMBOTHOM TKaHM, COJEPXKALIEro OCHOBHBIE aMUHOKUCIOTHI M HenTuibl. Takue
THJIPOJIM3ATHl TOJYYal0T NpU TNepepaboTKe BTOPUYHOTO CHIPhS, W OHH HMEIOT MEHBIIYIO
OMOJIOTNYECKYIO LIGHHOCTh U CTOMMOCTb, YEM CHIBOPOTOUHBIE OEIKU MOJIOKA.

OKCIIepUMEHTBl NMPOBOAMIM C TEMHU K€ KyJIbTYpaMHU M B TOH K€ IOCJIEIOBAaTEIbLHOCTH.
OtiruneM OBUIO MCIOJB30BAHWE B KAYE€CTBE MUTATEIBHOW Cpennl mepmeara ¢ godasieHueM 2%
0aKTEepHOJIOrMYEeCKOro IenToHa. Pe3ynpTaThl omnpexaeneHus axkTHBHOM kuciaotHoctH (pH) u
TUTPYEMOW KUCIOTHOCTH MOKa3aHbl HA PUCYHKE 6.
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PucyHnoxk 6. 3aBucumMocTb akTUBHOIM (A) 1 TUTpyemoii (b) KHCI0THOCTH MepMeaTa ¢ NenTOHOM
OT BPpEMEHH KYJbTUBUPOBAHUA MOJOYHOKHCIBIX MUKPOOPIraHU3MOB
Figure 6. Dependence of the active (A) and titrated (B) acidity of permeate with peptone
on the time of cultivation of lactic acid microorganisms

Issue No. 2, 2023 141



CoBpemeHHas Hayka U uHHOBauuu. 2023. Ne 2 (42)

AHaM3 TOJNyYEHHBIX JaHHBIX IIOKa3bIBAaeT, 4YTO J00ABJICHHE IMENTOHA CYIIECTBEHHO
CTHUMYJIUPYET TPOIECC COpaXKMBAHUS JIAKTO3bl HCCICAYEMBIMU KYJIbTYpPaMH, CIEIOBATECIBHO, U
POCT 3TUX MOJIOYHOKHUCIIBIX MHUKPOOPIaHU3MOB Ha MEPBOM 3Tare KyibruBupoBanus. L.acidophilus
MOKa3aJl CaMyI0 BBICOKYIO CKOPOCTh 00pa30BaHMsI MOJIOYHOM KHCIIOTHI: Yepe3 8 yacoB B IiepMeaTe ¢
MENTOHOM TUTpyeMas KUCIOTHOCTh Obuta B 2 pasa, a 4yepe3 24 vaca — B 2,3 pa3a BbIlIe, YeM B
nepMeare. JTa KyjlbTypa Oblia OoJiee akTUBHOW B IepMeare ¢ MENTOHOM JIaXKe 10 CPaBHEHHIO C
CBIBOPOTKOH (uepe3 24 yaca TUTpyeMasi KUCIOTHOCTh ObuIa BbIle Ha 32%).

S. thermophilus mokasanu B mepMeare ¢ IENTOHOM TaKyk K€ CKOPOCTb COpaKHBaHUS
JIAKTO3bI, KaK U B CBIBOPOTKE, HO CYIIIECTBEHHO BBIIIIE, YEM B IiepMeare: 4epe3 8 4acoB B IEpMeaTe ¢
METITOHOM TUTpyeMasi KUCJIOTHOCTh OblTa B 2,5 pasa, a uepe3 24 yaca — B 1,8 pasa Bewie, 4yeM B
nepmeare. B ombitax ¢ L. rhamnosusu L. lactis ssp. uepe3 8 wacoB ObUIM TONYYCHBI MMOXOXKHE
pe3ynbTaThl, HO 4epe3 24 uvaca L. rhamnosus mokasaiu B mepMeare ¢ MENTOHOM Jaxke Ooliee
BBICOKYIO aKTUBHOCTB: TUTpyeMasi KUCIOTHOCTh Obuia B 1,3 pasa Belllle, 4eM B CHIBOPOTKE, U B 2,4
pasa BbIIIIE, YEM B IIepMeare.

3akmoyenune. Takum  oOpa3oM, B  pe3ylbTaTe MPOBEACHHBIX  HCCIIEIOBAaHUM,
AKCIEPUMEHTAIbHO 00OCHOBaHA BO3MOYKHOCTh HMPUMEHEHHS BTOPUYHOTO MOJIOYHOTO CHIPbS ISt
KYJIbTUBUPOBAHHS KIETOK MOJOYHOKHCIBIX MHKpPOOpraHM3MoB. B kadectBe Oojee pemeBoi
AJIbTEPHATHUBBI TOJCBIPHON CHIBOPOTKH MOXET OBITh MCIOJB30BaH e Y d-nepmeat, oOoraieHHbIN
NENTOHOM.  YCTaHOBJICHO, YTO ONTUMAIBHOW  MPOJODKUTEIBHOCTBIO  KYJbTHBHPOBAHUS
MOJIOYHOKHCJIBIX MHUKPOOPTaHU3MOB SIBJISICTCS 24 4, B TEUCHHE ITOrO BPEMEHHU O0ECIIeUMBACTCS
MaKCHUMAaJbHBIA TPHUPOCT OMOMACCHl KJICTOK. BBISIBICHO, YTO HECMOTpS Ha CrmocoOHOCTH L.
plantarum BeiienATh OeTa-raakTo3uaa3y B CpeAy KyJIbTHUBUPOBAHUS, 3TOT BHI ABJISIETCS CIUIIKOM
YYBCTBUTEIBHBIM K COCTaBY CpEbl, IUIOXO pa3BUBaeTCsI B IepMeare, a TaKKe COBMECTHO C
npoxokamu. [TodToMy cpeau W3y4eHHBIX HA JAHHOM 3Tale MOJOYHOKHUCIIBIX MHUKPOOPTaHW3MOB
Hanboiee MEePCHEKTUBHBIMU MPOAYIIEHTAaMH OeTa-TalakTo3uaas3sl sBisitorcst L. acidophilus u Str.
thermophilus. B oTHomIeHnH ApyrUx 3aKBaCOYHBIX MUKPOOPTraHU3MOB: MojouHokucibix (L. lactis,
L. casei, Leuconostoc, L. helveticus, L. diacetylactis u np.), a Ttaxke OudurodakTepuit
Bifidobacterium spp. (B. bifidum, B. longum, B. adolescentis) tpeOyercst mpoBeeHue AanbHEHIITIX
HCCIIEA0BAHUM.
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Distinctive features of the biochemical
composition sea buckthorn fruits of Altai
selection
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Annomauyusn. B cmamve npusedensvt 0anHble N0 OUOXUMUYECKOMY COCMAsy Nio008 0bienuxu
PAtlOHUPOBAHHBIX U 8bIpAWUBAEeMbIX HA meppumopuu Anmatickoeo kpas. O60b6wenvl ceedenus no
OMIAUUUMENILHBIM 0COOEHHOCMAM Hauboiee pAcCnpOCMpPAHEeHHbIX 8 celleKyuu copmos AdxcypHas,
Anmatickas, Hus, UYeuek, UYyiickasa. Hccrnedosan Ouoxumuueckuti cocmas nio0o8 o00J1enuxu
VKA3AHHBIX COPpMO8. Yemanosnena umupokas 6apuadeibHOCmsb COOEPHCAHUS Caxapos, mumpyemoix
KUCZIOM, ACKOPOUHOBOU KUCIOMbL U apOMAmMooOpazyiouwux coeOuHeHull, SIuUsIOuWUx Had 6KYCosble
Xapaxkmepucmuxku nio008 od1enuxu u onpeoesaruue ee oaivHelulee UCnOIb308aHUS.

KiaroueBble cjioBa: 00enuxa, CEJICKIHsI, COPTOBBIE OCOOCHHOCTH, OMOXUMHUYIECKHI COCTaB

Jdas uutupoBanusi: PoxuaoB E. [, llkompamkoBa M. H., Uyrynosa O. B. OtrauuurtensHbIe

0COOEHHOCTH OGHOXMMHYECKOI0 COCTaBa IUIO0B obJenuxu Aunraiickoii cenekiuu // Cospemennas nayka u
unnosayuu. 2023. Ne2 (42). C. 145-150. https://doi.org/10.37493/2307-910X.2023.2.14

Abstract. The article presents data on the biochemical composition of sea buckthorn fruits
zoned and grown on the territory of the Altai Territory. The information on the distinctive features
of the most common varieties in the selection of Azhurnaya, Altai, Inya, Chechek, Chuiskaya is
summarized. The biochemical composition of sea buckthorn fruits of these varieties has been
studied. A wide variability in the content of sugars, titrated acids, ascorbic acid and aroma-forming
compounds affecting the taste characteristics of sea buckthorn fruits and determining its further use
has been established.

Key words: sea buckthorn, breeding, varietal characteristics, biochemical composition

For citation: Rozhnov E. D., Shkolnikova M. N., Chugunova O. V. Distinctive features of the
biochemical composition sea buckthorn fruits of Altai selection. Modern Science and Innovations.
2023;2(42):145-150. https://doi.org/10.37493/2307-910X.2023.2.14

BBenenue. B COBpeMEHHBIX YCIOBHUSX BO3PAcTaeT 3HAYMMOCTh JIOKAJIBHBIX PACTUTEIBHBIX
pecypcoB, B 4aCTHOCTH, oOyienuxu KpyiuHoBuaHou (Hippophae rhamnoides L.), mioasr koTopoit
CoZiepKaT CYIIECTBEHHOE KOJIMYECTBO KapOTHHOWAOB, monugeHonos, BuramuaoB C, E u apyrux
HE0OXOIMMBIX MUKPOHYTPUEHTOB [ 1, 2].
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Kycrapuuku obnenuxu, ob6namas BBHICOKOW aJaNTUBHOCTBIO K TMOYBEHHO-KIMMATHYECKUM
YCIIOBUSIM OKpY’KAloIled Cpelibl, MPOU3PaCTalOT €CTECTBEHHBIM 00pa3oM B XOJOAHBIX U CYXHUX
peruoHax 1O BCEMY 3EMHOMY Imapy. Apeal eCTeCTBEHHBIX 3apocieid obnenmuxu B PO
CYIIIECTBEHHBIM M TIPEPHIBUCTHIN Ha pa3HOU BhICOTE HaJ ypoBHEM Mops (o1 1500—1700 m Ha Anrtae
u B Boctounoit Cubupu no 3000 m Ha KaBkase), 3anaaHoii rpanuneit cinyxut Kanunuarpaackas
o0rnactb, BocTouHOM — YuTnHCKas. UTo 00ycnaBianBaeT 3HAYUTENbHYIO COPTOBYIO BapUaOeIbHOCTh
10 YypoBHIO 3uMocTOWKOcTH (1o MuHyc 40 °C), cpokam CcO3peBaHUs, YpPOKaWHOCTH,
OMOXHMMHUYECKOMY COCTaBY IJIOJOB U T. 1. [3].

[Ipy3HaHHBIM MUPOBBIM IIEHTPOM IO CENeKIuu oOnenuxu sBisgercs «HaydHo-
HCCIIEA0BATEIbCKUN HHCTHTYT canoBojacTBa Cubupu umenu M.A. JlucaBenko» (maee HUN),
CeJICKIIMOHEpaMH KOTOporo cosnano 6osee 60 coproB 3tol KynbTyphl. Komtekius HUW sBnsercs
OJIHOM M3 Hambojee MHOTOYHUCICHHBIX B MHpPE M HAcUMThIBAaeT mopsaka 50 ThIC. THOPUIHBIX
cestHiieB U 6osiee 700 copTooOpa3oB, B reHOME KOTOPBIX MPUCYTCTBYIOT HCTOUHUKHU U3 PA3IMYHBIX
9KoJIoro-reorpaduyeckux MPOBUHIINM, B TOM Yuciie ¢ 6eperoB anrtaiickux pek Karynp, Uynblmman,
Uys, u3 peruonos bypsartuu u Kpacnospckoro kpas, Kuprusuu, a Takxke psjna eBpOIEHCKUX CTPaH.
C TOUKM 3pEHUA  XO3SICTBEHHO-OMOJOTMYECKHX  OCOOCHHOCTEHl M cHCTEMaTHYeCKOU
MPUHAJIEKHOCTH 00JIennXa aJTaliCKOM CENeKUUU OTIMYAeTCsl OT KUTACKOro M €BpOIEHCKOro
renoonma. OcHOBHO# momaBuj, Berpevaromuiicss B8 Cubupu, — 3to Hippophae rhamnoides ssp.
mongolica, ogHaKO H3BECTHO MHOYECTBO SKOJIOTHYECKHX (DOpM, THIIOB, TPYII, YTO TpeOyer
pelIeHrs BOIPOCOB CUCTEMATHKHU Ha OoJiee y3KOM ypoBHE [4].

B cBsi3M ¢ 3THM, KOMIUIEKCHOE HM3YYECHHE BBIIEICHHBIX COPTOOOPA3IOB SIBISETCS Ba)KHOU
COCTaBJISIONICH MACHTH(PHUKAIIMU COPTOB M YaCThIO MacIITa0HOM pabOTHI JIJIsl YCHEIIHON CeleKIuu
obnenuxu, 4To OOYCIOBMJIO IEIb HACTOSIIETO HWCCIEAOBAHHUS — H3yYCHHE OHMOXMMHUYECKOTO
cocTaBa THOPHIHBIX COPTOB OOJICTIUXH KPYIIMHOBUIHON aNTalCKON CeNeKIINH.

O0BbeKTHI 1 MeTOABI HccieaoBaHusA. OOBEKTaMU UCCIICIOBAHMS SIBJISUTUCH TUIOABI O0JICTIMXU
KPYILIMHOBUAHOW ISATH COPTOB PalOHMPOBAHHBIX M BBIPALIMBAEMBIX HA TEPPUTOPHUU AJITANCKOTO
Kpasi, coopannbie B miepuoj ¢ 2016 mo 2019 r B COCTOSHUM TEXHHYECKOH 3PEIOCTH HA CaIOBBIX
y4acTKax.

DKCIEPUMEHTAIBHBIE HCCIEOBAHUS TMPOBOJAWINCH C HCIOIB30BAaHUEM OOIIEPUHATHIX
CTaHJIApPTHBIX METOJI0B. B 00pa3iiax CBeXUX M 3aMOPOKEHHBIX IUIOJOB OOJICTIUXHU OMpPEeIeHO
coJiepKaHue: CyXHX BellecTB — pedpakromerpuyeckum metogom o 'OCT 33977-2016, caxapoB —
Metonamu, uznoxkeHHbIMu B ['OCT 8756.13-87, TuTpyeMbIX KUCIIOT (B MepecyeTe Ha A0JI0YHYI0) —
MeToA0M ToTeHiroMerpudeckoro tutpoBanust mo 'OCT 34127-2017, ackopOMHOBON KHUCIOTHI —
tutpuMmerpudueckum metogqoM no ['OCT 24556-89. HccnenoBaHue cocTaBa apOMaTHYECKUX
BEIIECTB  MPOBOAWJIM B  DKCTpPaKTax  apOMAaTUYECKHUX  KOMIIOHEHTOB,  IOJy4YEHHBIX
HEMOCPEJACTBEHHBIM 3KCTPAarupoBaHHEeM OOJEMMXOBOM ME3TH IUATHIOBBIM d¢upoM B TeueHue 180
4acoB C MOCJEAYIOUINM HCCIEI0BaHUEM IKCTPAKTOB METOJIOM ra30-KUIKOCTHON Xpomarorpaduu.

OOcy:xnenne pe3yibraToB. B Tabn. 1 o0000meHsl CcBeoeHUS MO OTIHYUTEIBHBIM
0COOEHHOCTSIM HanboJiee pacpOCTPAaHEHHBIX B CENIEKIIMK AJITaliCKOTO Kpasi COpTaM OOJIeTTHUXH.

buoxumuueckuM Mapkepamul A UASHTH(PHUKAIMK Te€HOB pPACTeHHM, HapsAy ¢ Oenkamu u
(dbepMeHTaMU, MOTYT SBJISATbCS METAa0OJIUTHI pacTeHU (HampuMmep, caxapa), B TOM 4HCIe
BTOpUYHBIE, HAIPUMEP — aCKOPOMHOBAs KucnoTa (Tabdm. 2).

W3 npuBeieHHBIX B TA0JI. 2 IKCIIEPUMEHTATBHBIX BUIHBI Pa3Indusi OMOXUMHUYECKOTO COCTABa,
OOyCIIOBJIICHHBIE ~COPTOBBIMH  OCOOCHHOCTSIMH. HecMOTps Ha MPakTUYECKH OJMHAKOBOE
COJiep’)KaHuE CYXMX BEIIECTB Ui HCCIEIYyEMbIX COPTOB OTMEYAeTCs IIMpPOKas BapualeIbHOCTh
M3y4aeMbIX OHMOXMMHUYECKHX MPHU3HAKOB, BIMSIOMIMX Ha BKYCOBBIE XapaKTEPHUCTUKH ILJIOJIOB
o0Jenuxu U OIpenessionle ee JaJbHelllee HCHOJIb30BaHUsA. YCTaHOBJIEHO, YTO IUIOABI
texanueckux (Mus, Yeuek) u yHuBepcaibHbIX (AnTtaiickas, Uyiickas) COpTOB 00NEMUXHU aNTaiCKoOi
CEJIEKIIMM COJEpKaT 3HAYUTENIBHO OOJIbIle aCKOPOMHOBON KHCIIOTHI 110 CPABHEHMIO C JE€CEPTHHIM
coptoM (AKypHasi), TUIOABl YHUBEPCAIBHBIX COPTOB OTJIMYAIOTCA 0OJiee BBICOKUM COJEpKAaHUEM
caxapoB 72,9-75,9 F/JIM3 npu MeHsled kuciotHoctu — 10,4 F/}1M3 (Anraiickas) u 13,7 r/):(M3
(Uytickasi), 9TO U ompeensieT cOalaHCUPOBAHHBIX KUCIO-CIAIKHI BKYC TJIOJIOB IaHHBIX COPTOB.
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Tadumna 1. XapakTepucTuka cOpTOB 00JIeNNXH ANTANCKOI ceJieKIUH (COCTaB/ieHa aBToOpamMu 1o [5—7])
Table 1. Characteristics of sea buckthorn varieties of Altai selection (compiled by the authors according to

[5-7])

Copt Cpe}:l:-lﬂﬂ Cpennmii Macauan
obJenuxu / ypoxaiinoct | Bec 100 N Ipoucxoxnenue
ocTh, %
Ha3znauenne b, T/Ta siroja, T
Axypras / CBobomHOE ombUIeHIE 0TOOPHOH popmer 87-72-6a
. 7,0 121,0 6,2 o
JecepTHsrii (lepbunka-1 XgynpIIMaHCKAH SKOTHIT)
Anratickas / CBobomHOE OmBLUIeHIE 0TOOPHOM (popMBI
YHUBepcalbHBIT 16,6 74,0 52 30-61-1487
(Illepbunka- 1 XqyIpIIIMaHCKUI SKOTHII)
Wns / XUMHUYECKUH MyTareHe3 CEMsIH copTa
Texunueckuit 14,9 74,5 4.3 [TanTeneeBCKast HUTPO30AUMETIIIOM
B koHII. 0,012 %
Yeuek / CBobomHOE OTBLUIeHIE 0TOOPHOM (popMEL
TexHuuecKuit 16.9 770 78 7-66-321 §
(IllepOuHKa- 1 XqyabIIIMaHCKUI SKOTHIT)
KaTYHCKHUM 3KOTHUIIOM
Yyiickast / } 155 82,0 6.2 CobonaHoe OTbUICHHE 0TOOpHOI hopMBI
yHI/IBepcaHLHLII/I YYHCKOT'O OKOTHIIA

Taduuna 2. BHOXUMHUYeCKUii COCTAB IIOT0B 00JIeNMUXH aJTalicKoii cesexuu (N=3, M+m)
Table 2. Biochemical composition of sea buckthorn fruits of Altai selection (h=3, M + m)

Copr M.1. cyxux M.K. caxapos, M.K. THTPYEMBIX KHCIIOT, B M.K. acKopOUHOBO#
00JIenMUXU BemiecTs, %0 F/}JM3 fiepectere 3 KHCJOTHI, MF/}JM3
Ha 10JI0YHY10, I/IM

AxypHas 14,15+0,35 54,8+0,4 12,9+0,4 644,8+32.5
Anraiickas 13,93+0,34 75,9+0,6 10,4+0,3 950,1+36,2
Wns 13,73+0,32 56,6+0,7 18,2+0,3 1170,3+43,6
Yeuek 13,32+0,32 47,3+0.4 15,6+0,4 924,5+35.6
Uyiickas 13,57+0,35 72,9+0,2 13,7+0,3 1304,6+45,6

OcoOblif UHTEpeC MPEeACTaBIseT HCCIENOBAHUE apOMATHYECKUX XapaKTEPUCTUK IUIOOB
00JIenuxu, 0COOEHHOCTBHIO KOTOPBIX SIBISETCS CKJIOHHOCTh K TpaHCHOpMAIMH apOMaTHYECKOTO
npoduss mpu ee XpaHEHUH B CBEXKEM BHJIE, COIIPOBOXKIAIONIETOCS MOSBICHUEM KUPHOKHUCIOTHBIX
Y MPOTOPKJIBIX TOHOB B apoMare. Pa3BUTHE HEMPHUSATHBIX apOMAaTUYECKUX TOHOB JKUPHBIX KHUCIOT
CBSI3BIBAETCS B TEPBYIO OuUepellb C JCUCTBUEM JCTepa3 ChIPbs, Pa3pyIIAIIINX CIOXKHBIE 3(DUPHI,
MMEIOIINE TPEUMYIIECTBEHHO (PYKTOBO-IIBETOUHBIE apomaThl [8]. EmuHCTBEHHBIM CrocoOoM
COXPAHUTH TJIOBI OOEMUXHU ISl KPYTJIOTOINYHON MepepaboTKU SABIIIETCS UX 3aMopakuBanue. Ha
npuMepe YHUBEpcaiabHOTO copTa Uylickasi, BKYCOBbIE XapaKTEPUCTUKH II0J0B KOTOPOTO BBITOJTHO
OTIUYAIOTCS, TIOKA3aHO BIMSHHUE 3aMOPO3KH Ha COJEp>KaHUE apoMaToo0pa3yromuX KOMIOHEHTOB
(Tabm. 3).

MoXHO BHAETHb, YTO MPOIECC 3aMOPAKUBAHUS MPUBOAUT K HE3HAYUTEIBHOM BapHallHU
HCCIEAYEMBIX apoMaToOpa3yromuXx KOMIIOHEHTOB, TPU OTOM OTHOCUTEIHHOE KOJUYECTBO
KOMITOHEHTOB OCTaeTCsl MOCTOSIHHBIM. TakuM 00pa3oM, MOKHO OOOCHOBAaHHO YTBEpPXKAAaTh, YTO
MPOIIECC 3aMOPO3KH MO3BOJISIET COXPAHUTh APOMATHUYECKUN TTPO(HIIb TUIOIO0B OOJIETTHXU, TIPU ITOM
PaCIIUPSIOTCS BOSMOKHOCTH CE30HHOU MepepadOTKH OOJIETIHXH, a TAKXKE CO3/IaI0TCS MPEANOCHUIKH
JUTsi TOBBIIEHUsT A()(PEKTUBHOCTH TEepepabOTKU TIJI0JI0B, MOCKOJIBKY TMPOIECC 3aMOpaKHBaHUS
MPUBOAUT K TOSIBJICHUIO B KIETKaX KPHUCTAUIOB JIbJla, Pa3pbIBAIOIIMX LUTOIIA3MATUUYECKYIO
MeMOpaHy, a mpu aedpocTai yBEIMUNBAETCS COKOOT/AAYa.

[Tpu xpomaTorpaduueckomM aHaau3e MOTYYSCHHBIX SKCTPAKTOB apOMATUYECKUX BEIIECTB OBLIT
oOHapyxeH Ha0Op TMHKOB, TMPEATNOIOXKHUTEIHHO COOTBETCTBYIOIIMI BEIIECTBAM, HAIPSMYIO
oTBevaronMM 3a (GOPMUPOBAHHME XapaKTEpHOro OOJenmuxoBoro apomata. JlanbHelinme
WCCTe0OBaHUsl OBLTM HANpaBJICHbl Ha HWASHTU(UKAIIMIO JTAHHOW TPYNIBI KOMIOHEHTOB. bBhuTO
YCTaHOBJIEHO, YTO B COCTAaBE apOMATHUYECKHUX BEIIECTB IJIOJ0B OOJENMUXU MPUCYTCTBYIOT O- U [3-
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HOHOHBI (puc. 1), mpeacrapisiomue coO0il MPOAYKTH JAerpajalli KapOTHHOHMIOB M HUMEIOIINE
MPUATHBIE IIBETOYHO-(PPYKTOBBIE ApOMAThl, 0COOEHHO B CUIILHO Pa30aBJIEHHBIX paCTBOPAX.

Ta6auna 3 — Apomaro0pa3yiomne coeIMHEHUsI CBEKUX U 3aMOPOKEHHBIX M1010B 001enuxu «Uyiickas»

(n=3, M+m)
Table 3 — Aroma-forming compounds of fresh and frozen fruits of sea buckthorn "Chuiskaya" (n=3, M +
m)
OTHocHUTeIBHOE coiep:KaHUe KOMIIOHEeHTa, %
KommnoHneHT Ypouxaii 2011 r. Ypoxaii 2016 1. Ypouxaii 2019 r.
CBEIK. 3aM. CBEK. 3aM. CBEIK. 3aM.
Tpanc-2-rekceHaib 0,1340,01 0,15+0,01 0,17+0,02 0,18+0,01 0,09+0,01 0,11+0,02

Wzoamunoseiii 3¢up
IEHTAaHOBOU KHUCJIOTHI
[IponunoBelii a3dup
IEHTAaHOBOM KHUCJIOTHI
[Iponunoselii a3dup
TeKCaHOBOM KHCJIOTHI
OTu0Bb pup 1,8840,03 | 1,89+40,01 | 2,3140,01 | 2,3440,02 | 2,48+0,01 | 2,39+0,02
OHAHTOBOH KHCJIOTHI

Iuc-3-rexcen-1-om 4,44+0,01 4,54+0,02 4,124+0,01 4,08+0,02 3,68+0,02 3,71+0,01
Smuossii Spup 3,2340,02 | 3,2640,01 | 3,13£0,01 | 3,15£0,01 | 2,78+0,02 | 2,67+0,02
OKTaHOBOMU KHCJIOTHI
M3oammoBeIit 3¢up
T€KCaHOBOM KUCIIOTHI
0B Shup 2,36£0,02 | 2,3940,01 | 2,13£0,03 | 2,0940,02 | 2,41+0,02 | 2,52+0,01
T€KCAaHOBOH KHCJIOTHI

ByranoBas kuciora 1,49+0,01 1,44+0,02 1,47+0,02 1,41+0,01 1,05+0,01 1,01+0,02
OTHIIOBII SGHp 3,60£0,02 | 3,7440,02 | 3,6140,03 | 3,77+0,02 | 3,44+0,01 | 3,47+0,02
JCKAHOBOU KHUCJIOThI
W3oamunosslii a¢up
OKTaHOBOM KHUCJIOTHI

2,74+0,01 2,75+0,02 3,13+0,02 3,09+0,02 2,94+0,02 2,87+0,2

1,03+0,02 1,05+0,01 1,21+0,02 1,18+0,01 0,89+0,01 0,92+0,02

2,28+0,02 2,25+0,02 2,88+0,02 2,74+0,03 2,16+0,02 2,14+0,01

1,24+0,03 1,32+0,02 1,47+0,02 1,52+0,01 1,61+0,02 1,63+0,01

1,56£0,01 | 1,61£0,02 | 1,54£0,02 | 1,58+0,01 | 1,41£0,02 | 1,46£0,01

TleHTaHOBas KHCIOTA 1,0740,01 | 1,05+0,02 | 1,32£0,02 | 1,29+0,01 | 1,02£0,01 | 0,97+0,02
TeKcatoBas KAc/oTa 0,77£0,02 | 0,7940,01 | 1,06£0,01 | 1,0240,02 | 0,82+0,02 | 0,79+0,02
TenTanoBas KuCIoTa 0,26£0,02 | 0,24+0,01 | 0,18%0,02 | 0,1740,01 | 0,09+0,01 | 0,12%0,02
OKTaHOBas KHCIOTA 0,1560,01 | 0,16+0,01 | 0,24+0,01 | 0,2140,02 | 0,13%0,02 | 0,08%0,01
ben3nuiossIi 5up 2,7940,01 | 2,74+0,02 | 2,61£0,01 | 2,53+0,02 | 2,37+0,01 | 2,39+0,02
IICHTAHOBOU KHUCJIOTHI

HomanoBas kuciora 0,13%0,01 | 0,0940,02 | 0,14%0,02 | 0,11+0,01 = 0,06+0,2
Smuosbii 5pup 2,66£0,02 | 2,7140,03 | 3,14£0,02 | 3,20+0,01 | 2,61£0,01 | 2,57+0,02
TeTpaI[eKaHOBOI/I KHCJIOTHI

JlekaHOBas KHCIOTa 0,3740,01 | 0344001 | 0,37£0,02 | 0,33+0,01 | 0,27£0,02 | 0,24+0,01

OTUN0BBIN 3GUp

o 1,23+0,01 1,22+0,02 1,18+0,02 1,14+0,01 0,98+0,02 1,02+0,01
T'eKCaJIeKaHOBOH KHCIIOTHI
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Pl/lcyHOK 1. (I)paFMeHT XpoMaTorpaMMmabl IKCTPAKTa apOMATUHIECCKUX BEIIECTB IJI010B 00JIeNXH
Figure 1. Fragment of chromatogram of extract of aromatic substances of sea buckthorn fruit
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3akiawuenue. Takum 00pa3oM MOXKHO CHIeJaTh BBIBOJ O TMEPCIEKTUBHOCTH IMPOBOJUMBIX
UCCIIEIOBaHUM B 0OOJACTH CKPUHUHTA IUIOJOB OOJENUXU C IENbI0 BBISBICHHUS OMOXUMHYECKHX
MapKepoB, XapaKTEePHBIX KaK JJIsi OTJCIBHBIX COPTOB M OTOOPHBIX ()OPM, TaK M JUIsl TPYIIIOBOMN
UICHTU(QUKAIIMM COPTOB OOJIEIMXM B IMpeleiax KOHKPETHOrO0 peruoHa MpOU3pacTaHHMsl.
HccnenoBanus Takoro pojaa TakkKe IMO3BOJAT ONPEACIIMTh HAIPABICHUE HCIOJIb30BaHUSA
TEXHUYECKUX, YHHUBEPCAJIIBHBIX M JIECEPTHBIX COPTOB B TEXHOJOTMHM MPOAYKTOB IHTAHUS U
HaITUTKOB.
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IlepcnexTussl passutus FoodTech B

KPATKHE COOBLJEHNA | COBpeMeHHbIX peajusax B Poccuu
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in modern realities in Russia
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Ural State University of Economics, 8 March St., 62, 620144, Ekaterinburg, Russia, vladislav.tiunoff@yandex.ru

Annomayusn. B Oannoii cmamee paccmampugaromces nepcnekmugvl passumust Foodtech 6
Poccuiickou @edepayuu. B nacmoswee 6pems yughposvie mexHonocuu AGNAIOMCA 2NAGHbIM
opaiieepom pocma u ycioguem mooepruzayuu cghepvl obujecmeenHnozo numanus. O2pomMHbIM
MONYKOM OJisl BHEOPEHUs. YUPPOBLIX MEXHONO2ULL HA NPEONPUAMUAX NOCIYHCULA KOPOHOBUPYCHASA
ungpexyua (COVID-19), xomopas nosasunace ¢ 2020 200y. Ycmamnosieno, umo Haubonvuiee
pazeumue NOLYVUULU Cledyiowue MexHOI02UU. paspadbomKa 6biCOKOMEXHOIOSUYHBIX VYNAKOBOK,
paspabomka u eHedpeHue «SMART» ycmpoiicmé u npunodceHuti, cepeucbl 00CMAasKu eobl
(FoodDelivery), npedzaxaz comosou eovl (lake-Away), 6 mom uucie oocmaska npooyKmos u3
cynepmapxemos (Online Grocery), komopbie u Ha OaHHbII NEPUOO BPEMEHU NONL3YIOMC 02POMHBIM
CNpOCOM U UMeIom O02PpOMHbLL nomeHyuan ons pazeumus. OOHUM U3 OCHOBHLIX Mecm O
npeonpusimull NUMAanusl, Yyepe3 KOmopoe OHU CHOCOOHbL NPedOCmAasums C8OU Mo8ap U PazblCKamb
nIamexcecnocoonylo  ayoumoputo, — AGIAMCcA  mapkemnieticol.  Hecommenno,  enagHvlmu
npeuMyuecmeam  MAapKemnienco8 SGIAImcs. Uux pacmywas OOCHMYNHOCMb, 2100aIbHbLI
macuimaob, a makdce yayduleHue yenouex nocmagok. B mo dwce epems agmopom ycmanosieHo, umo
NONHAsL 3A8UCUMOCTI O MAPKEMNIEUCO8 MOJNCEN NPUGECMU K HEKOMOPLIM (hakmopam, Komopbvie
8 00120CPOUHOU NePCNeKmuge MO2Yn He2amugHo NOGIUAMs Ha npeonpusmus. /lanvl pekomenoayuu
1O HUBEIUPOBAHUIO OAHHBIX (hakmopos. Takace ObLiU 8blOEIEHbL 3HAYUMbLE HANPAGIEHUS], KOMOpble
CNOCOOHbI  npugecmu K MOWHOMY MOTYKY HPOOBUINCEHUS YUDPOBLIX MeXHONo2Uul 8 cghepe
00Wecm8eHH020 NUMAHUSL.

KuroueBsbie cioBa: FoodTech, oOmecTBeHHOE nuTaHue, IUPPOBbIE TEXHOIOTUH, JOCTaBKa
€/1bl, UICKYCCTBEHHBIN WHTEIJIEKT, MAPKETILICHChHI

Jns mutapoBanusi: TuyHoB B. M. Ilepcniexktussl pazsutus FoodTech B coBpeMeHHBIX peanusix B
Poccuu [[Cospemennasn nayxka u unnosayuu. 2023. Ne2 (42). C. 151-155. https://doi.org/10.37493/2307-
910X.2023.2.15

Abstract. This article discusses the prospects for the development of Foodtech in the Russian
Federation. Currently, digital technologies are the main driver of growth and a condition for the
modernization of the catering sector. The coronavirus infection (COVID-19), which appeared in
2020, served as a huge impetus for the introduction of digital technologies to enterprises. It has
been established that the following technologies have received the greatest development: the
development of high-tech packages, the development and implementation of SMART"devices and
applications, food delivery services (FoodDelivery), pre-order of ready-made food (Take-Away),
including the delivery of products from supermarkets (Online Grocery), which for this period of
time are in great demand demand, and have a huge potential for development. One of the main
places for food companies through which they are able to provide their goods and find a paying
audience are marketplaces. Undoubtedly, the main advantages of marketplaces are: their growing
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availability, global scale, as well as improving supply chains. At the same time, the author found
that complete dependence on marketplaces can lead to some factors that in the long term can
negatively affect enterprises. Recommendations for leveling these factors are given. Significant
directions were also highlighted that can lead to a powerful push for the promotion of digital
technologies in the field of public catering.

Key words: FoodTech, catering, digital technologies, food delivery, artificial intelligence,
marketplaces

For citation: Tiunov V. M. Distinctive Prospects for the development of FoodTech in modern
realities in Russia. Modern Science and Innovations. 2023;2(42):151-155 https://doi.org/10.37493/2307-
910X.2023.2.15

Introduction. Currently, FoodTech or digital technologies are becoming an integral part of
life both for a person and for all areas of production.

FoodTech is the introduction of digital technologies in the field of catering [1].

A huge impetus for the introduction of digital technology in enterprises was the coronovirus
infection (COVID-19), which in 2020 the World Health Organization (WHO) recognized as a
pandemic [3].

In this regard, many catering enterprises began to actively develop and implement IT
technologies. The following proposals received the greatest development:

1. Development of high-tech packaging in order to maximize the preservation of product
properties and minimize problems associated, including with the environment;

2. Development and implementation of "SMART" devices for catering companies in order to
save time on the return of the order;

4. Recommendation services. Services that form the consumer's request for the selection of
products, taking into account their requirements; obtaining analytical data, etc.;

3. Food delivery services (FoodDelivery), pre-order ready meals (Take-Away), including
food delivery from supermarkets (Online Grocery) have received the greatest development.

If during the pandemic the development of food delivery can be conditioned by the
recommendation to comply with the regime of complete self-isolation in which a person avoided
contact with other people, then for the period 2022-2023. These industries are in demand due to the
following factors:

1. Pre-ordering ready-made food (Take-Away) allows you to eat quality food because the
products are prepared in professional catering establishments in compliance with all sanitary
standards and requirements, and also allow you not to waste time waiting for customers to prepare
meals;

2. Delivery of products (Online Grocery) also allows you to save time and select the
necessary products through special marketplaces or alternative mobile applications [9].

The goal will be to analyze the use of marketplaces by food enterprises, identify their pros
and cons, and also give a forecast for the growth in the introduction of digital technologies in the
food industry.

The objects of research are marketplaces, as well as promising digital technologies in the
field of nutrition.

Research methods. In the presented article, general scientific methods of a systematic and
integrated approach, generalization methods, methods of comparative analysis were used.

Results and discussions. Many local "Hade Made" catering companies use marketplaces,
they allow you to set up logistics, delivery systems, expand your audience, and also familiarize
consumers with your brand.

At the same time, the above advantages can, under certain factors, turn into obvious
disadvantages in the long term for both large restaurant brands and local "Hade Made" enterprises.
Below is Figure 1, which shows the pros and cons of using marketplaces.

Dependence on marketplaces by local businesses is the main reason for the loss of customer
base, since there are many uncontrollable factors that can affect the brand of an enterprise, for
example, the loss of organoleptic properties of a dish or food due to improper delivery, storage or
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transportation. At the same time, there is such a factor as technical problems on the marketplace
platforms, during this period of time, enterprises may lose potential or regular customers.

Pros of use marketplaces Minuses of use marketplaces

1. Familiarization of consumers with the || 1. Loss of brand identity (recognition).
brand of the enterprise.

2. Logistics and improved supply chain. | | | | 2. Dependence on marketplaces.
3. Expansion client bases . | | | | 3 Loss of customer base.
4. Availability . || 4. Increasing the commission for the

services of using the platform.

Figure 1 - The main pros and cons of using marketplaces

In addition, despite the availability, the marketplace can at any time increase the amount of
commission for its services or change the conditions of participation in some other way [4].

Based on the above factors, we can say that in the future, local "Hade Made" enterprises
need to look for a search for the development and expansion of their network in order to maintain
their identity and promote the brand, and also look for ways to stand apart from large marketplaces.

As for large restaurant brands that work with marketplaces, they need to create applications
and develop their sales channels by selling products through mobile applications and their own
websites, such as KFC, Burger King or Dodo Pizza.

At present, the introduction and development of IT technologies has not stopped, but is only
gaining momentum. These developments in the field of nutrition will reduce costs and increase
profits, ensure information security of production, etc.

There are several areas that can lead to a powerful impetus for the promotion of digital
technologies in the field of nutrition.

One of the possible IT technologies in the near future may be the emergence and spread of
AR headsets and 5G, which will provide an opportunity to use the Internet reality using Al, VR,
MR and AR technologies [6].

Thanks to Extended Reality (from English: “extended reality”), a potential customer will be
able to immerse himself in a virtual environment in which he will be able to get acquainted with the
dish through the presented virtual menu, immediately before ordering it. In addition, using AR
headsets, it will be possible to get complete information about the dish that he buys in a restaurant,
including information about the region in which the crop was harvested, under what conditions it
was grown, where it was processed, information about food energy etc.

In addition, in the future, it is possible that visual machines for assessing the quality of a dish
with artificial intelligence will appear, which will be able to determine product defects, control the
composition and the absence of impurities. Certainly, this will have a positive effect on the quality
of the dishes, since, for example, the freshness of the products, compliance with the temperature
regime, etc. will be monitored.

It should be noted that for this period of time, robotic enterprises have already appeared, in
which automatic packaging and return of products is possible, but they are rather isolated and
experimental in nature [4]. At the same time, for local "Hand Made" enterprises, this is not
economically profitable, since the human resource is much cheaper than full automation of
production. As for large enterprises, this concept can pay for itself in the fast-food industry. For
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example, self-service terminals are now actively used, in the future it is possible to introduce into
production machines capable of completing and automatically issuing an order to a client.
Conclusion. FoodTech is increasingly being introduced into the catering industry. In the next
5-10 years, there will be more noticeable changes, because, as mentioned above, first of all, not
only the self-identity of the brand will come first, but also the technical re-equipment of enterprises,
which will be able to combine products and services into a single component. According to experts,
in the field of food entrepreneurship, both large and local brands, in order to compete in the future,
must transform into niche ecosystems with a focus on entertainment, healthy lifestyle and
personalization. Otherwise, you will have to adapt to the conditions of marketplaces.
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Abstract. Recently, the sphere of innovation has been actively growing. Activity in this area
involves working with intellectual property. And by adding new measures to the section related to
the implementation of government contracts, we can say that the state is actively studying this issue
and solving possible problems. The purpose of writing the article is to study the problems in the
described area. The article describes the theoretical aspects of intellectual activity, the peculiarities
of regulating the rights to the results of intellectual activity, which are created within the
framework of government contracts. The article also discusses the distinctive features of the
management of the exclusive rights of the Russian Federation for this type of results of intellectual
activity, and touches upon the problems of the execution of government contracts.
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Success for the prosperity of civilizations has always been a matter of developing various
spheres of activity of these states - the cultural sphere, scientific, economic, technical, etc. The
effectiveness of the state's solution of emerging problems in many aspects is related to the level of
intellectual and cultural development of society. All aspects of the life of countries can continue to
develop dynamically only under certain conditions, which also depend on how developed the
problem of legal protection of various fields of activity is.
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Development and the economy are closely linked. By expanding the scope of scientific and
technical developments, it is possible to interact and popularize cooperation with many countries
with which there are currently relations for the supply of products and equipment of our own
production, this also applies to high-tech machines and devices or equipment using artificial
intelligence [1, p. 210].

In recent decades, such a direction of activity as innovation activity has been developing in
the Russian Federation. New legal acts regulating this sphere are being actively developed and
applied. Particular attention is paid to resolving issues related to the protection and regulation of
rights to the results of intellectual activity, which are produced under an agreement with the state or
a person acting on its behalf. By addressing these issues, it is possible to avoid the stagnation of
innovation processes and the Russian economy as a whole, since innovation and intellectual
property have already taken root in almost all areas of the country's activity.

If you go from the top of the regulatory legal acts and laws of the Russian Federation, then
the first thing to do is to check the Constitution of the Russian Federation. It states that the concept
of "intellectual property” means a set of rights to any types of creativity and their forms. The
Constitution also states that such types of creativity are guaranteed protection. In particular,
protection refers to results in the field of literature, scientific and technical sphere, artistic
orientation and others.

Considering the Civil Code of the Russian Federation, close attention should be paid to 4
parts, which are devoted to intellectual activity and all related issues. The first step is to understand
the concept of intellectual property. Here it is understood as the exclusive right of persons (both
individuals and legal entities) to any results of intellectual activity and equivalent means of
individualization (the latter are described in detail in Chapter 76).

Turning to jurisprudence, it is impossible not to notice that here the concept of intellectual
property is not a special case of property rights. It acts as a separate and independent legal regime,
which consists of several groups of regimes.

With the development of a market economy, completely different means of individualization
in various forms are gradually gaining more importance as objects of property. And it is quite
natural that their owners want to protect themselves. In this regard, the question of the legal
protection of such objects is actively raised, which is regularly considered by the state. But do not
forget about a comprehensive analysis and study of the selected topic with the help of scientific
papers, since a relatively new field of activity still causes controversial issues in practice.

Speaking more specifically about such a concept as “the results of intellectual activity” (or
simply RIA), it is worth noting that from the point of view of civil law, they act as a kind of objects
of civil rights. The Civil Code itself, unfortunately, does not provide any specific definition of RIA,
but this is compensated by a multitude of interpretations and opinions from scientific publications.
Summarizing scientific works, we can say that the essence of these results cannot be described only
by some one property, it is a whole complex. Here is the concept of them as intangible results, and
any products of an objective form, and various works of creativity that are fixed on some material
carrier, and more.

Returning to the main topic of the article, it is worth talking about a specific type of RIA.
The legislation itself does not contain a clear concept of RIA created under government contracts,
however, there are a number of criteria that make it possible to separate this group of RIA from the
general mass. These criteria necessarily include financing at the expense of money from the
country's budget and the conditions on the basis of which relations arise for the creation of RIA [2,
p. 66].

Based on these criteria, it is possible to draw up your own definition of this type of RIA -
these are the results of intellectual activity that are created with the involvement of funds from the
federal budget in full or in part.

In order to apply measures to protect rights to this RIA, the Russian Federation must be its
right holder. According to the legal system, some types of intellectual property must undergo
mandatory official registration with state authorities, or, in other words, be patented. The list of
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such types of RIA consists of 3 objects - inventions, utility models and industrial designs. The right
to obtain a patent for these types of RIA is the first step towards acquiring an exclusive right.

Recently, the state has been paying great attention to the implementation of various federal
targeted programs, within the framework of which state contracts are concluded for the performance
of various works, for example, research and development work (or R&D for short). Indicators for
identifying the effectiveness of such work are certain RIA, which are provided with legal
protection. These include the previously listed 3 objects that are subject to patent rights.

And before proceeding to the performance of work under the contract, it is worth saying
what is meant by the execution of a state (municipal) contract. Like any other documented work,
this is the fulfillment of obligations by both parties who have concluded such an agreement between
themselves. In this situation, the obligations of the performer will be the creation of the necessary
and patentable result of intellectual activity, which will subsequently be used by the customer, and
the customer, for his part, must pay for the work actually done [3, p. 92].

And if he speaks specifically about the state (or its representative body) in the role of the
customer and, taking into account all the advantages that it receives, then it is worth saying that it is
quite problematic to observe the principle of equality of arms in such relations.

In terms of R&D performance, the key point is the effective interaction between the
contractor (or co-executors) and the customer of the work. This is necessary in order to obtain
patentable created results of activity protection at the right time. Various legal acts reflect the order
of this interaction. At the same time, legislative sources contain information regarding the
registration of such types of RIA [4, p. 287].

Such sources include the Civil Code, many Government Decrees (for example, Decree No.
1275 of September 26, 2013 or Decree No. 131 of February 26, 2002), some orders of state
authorities (in particular, orders of the Ministry of Justice and the Ministry of Industry and Science
regarding a single register for the results such works and recommendations on the state accounting
of the considered results of activities).

Based on some points of the Government Decrees, it turns out that the contractor, after
carrying out the work and obtaining a patentable result, must inform the customer about this. But it
should be taken into account that in real life the terms of contracts may differ from each other,
which can lead to problems in terms of obtaining legal protection. This is because specific notice
periods for the customer may not be specified, which will affect the filing date of the application
that establishes the priority date. And specifically, this may have a negative impact, since there may
be a disclosure of the technical level of the RIA made by some other person who is not bound by
the contract.

It is also worth mentioning that regarding the deadlines for filing an application after
notifying the customer, there are clear time limits in the legislation - 6 months.

On the part of the customer under the contract, there are also obligations. He must inform
the contractor of his decision on the legal protection of the result of the activity (up to two months).
After obtaining permission from the customer, the contractor may not have enough time to properly
complete all the necessary documents. In this case, there is a risk of filing an application that will
not be sufficiently developed at the technical level, which entails additional requests for information
during the examination, or other significant actions and additional deductions to the country's
budget (additional fees). The worst consequence may be the loss of the right to obtain a patent on
the part of the customer (this circumstance is spelled out in the second paragraph of Article 1373 of
the Civil Code of the Russian Federation).

At the moment, it is worth paying close attention to the issue of specific deadlines for
submitting this or that information between the parties to the contract. After all, the contractor
himself cannot make a decision regarding the execution of documents for the legal protection of
intellectual property. The customer must fully familiarize himself with the materials provided and
decide whether the created result will be applied in practice, otherwise there is a high risk of a large
number of RIAs that simply will not be in demand in the activity and will be listed only on paper.
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In practice, there are also cases when the executors of the contract involve co-executors to
assist in certain aspects of the work. In this case, of course, there is an increase in the price of the
contract, but this change does not always pay off, since there is always a risk of not creating the
necessary result of intellectual activity. That is, the implementation of such work is not only
unreasonable, but also economically costly [4, p. 289].

In some cases, the obligations of the customer also include state accounting of the result
either in a single register or in a single state register. accounting information system (this already
depends on the specific purpose of the work).

Considering the previously mentioned recommendations of the Ministry of Justice and the
Ministry of Industry and Science on the issue of accounting for RIA, we can conclude that the
recommendations do not contain clear instructions that the RIA being created may be unprotected.
Other legal documents may contain information on the need to distinguish between protected and
unprotected RIA, as well as the need to draw up a separate form for each individual result of the
activity [5, p. 212].

Returning to the issues of managing rights to intellectual property under government
contracts and their protection, first of all, it is worth referring to the Civil Code of the Russian
Federation. In more detail, in particular, we will consider the 4th part 1240.1 of the article, which
contains information about the legal system for the specified type of RIA. So, according to this
article, regulation depends on which subject of the contract owns exclusive rights. There are 3
options here: the rights of the Russian Federation (or its subject or municipality), the rights of the
person involved in the execution of such an order, or the rights of both parties. the contract itself.

If the first situation is in action, the performer, through agreements with third parties and his
employees, acquires (or ensures this) the exclusive right and the right to use for the purpose of their
subsequent transfer to the other party to the contract.

If the second situation is in operation, after the request of the customer, the contractor
provides a certain type of license (gratuitous non-exclusive) so that the customer has the right to use
this RIA. This type of license is always issued only if the use of RIA is planned in connection with
the needs of the country as a whole or its individual municipalities in particular.

If the third situation is in effect, together with the notification of the contract executor, the
customer may grant the same license to third parties if the purpose of using the RIA is the needs of
the country or its municipality.

With exclusive rights to other RIA objects (for example, a book or a picture), the situation is
similar - the exclusive right belongs either to the author or the customer, or the right belongs to
them jointly.

According to Government Decree No. 342, federal bodies and organizations that act as
NIKOR customers on behalf of the Russian Federation are required to provide in the contract a
clause according to which exclusive rights are assigned to the Russian Federation in a number of
cases specified in clause 1 of the resolution. And according to it, exclusive rights are assigned to
both parties if the RIA is produced with the aim of providing defense and security for Russia. In all
remaining situations or under the conditions specified in the contract, the owner of exclusive rights
will be considered the executor of the order.

Also, along with the specified article, the Decree of the Government of the Russian
Federation dated March 22, 2012 No. 233 acts as a norm for disposing of rights. This Decree
(specifically paragraph 7) states that all actions that are taken by order of the rights of the Russian
Federation are carried out solely on the basis of the interests of the Russian Federation. There are
cases in practice when such decisions were not made in relation to some type of RIA. In order to
resolve these situations, this document also contains information on the obligatory annual check by
the customer of the question of whether it is rational to continue securing exclusive rights to such
RIA for the Russian Federation.

Other main laws in this area include federal laws on the contract system in the field of
procurement for the needs of the country and its individual entities No. 44-FZ, on the State Defense
Order No. 275-FZ, on procurement by certain types of legal entities No. 223-FZ.
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Summing up everything described above, it is worth saying that over time, more and more
new problems and questions regarding the regulation of relations in the field of intellectual activity
are revealed. And with the development of a new direction of activity, questions will inevitably
arise on the application of theory in practice. Both the adoption of new laws and the study of the
topic in terms of scientific publications will play a big role in this.
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Annomayun. B npedcmasnennoii cmamve aHAIUSUPYIOMCA O0COOEHHOCMU PECUOHATLHBIX
noaumudeckux npoyeccos. llokazan npoyecc mpancghopmayuoHHvlx U30epiHcex 8 NOAUMULEeCKOM
npoyecce. llokasano enuanue ypoeHs U Kayecmeda NOJUMUYECKUX IJIUM HA Npoyecc NPUHAMUs
pewenuti. Paccmompen npoyecc Gopmuposanus daum, SKIOYAIOWUL  PeKPYMUPOBaHue,
umumupyrouje2o uncmumyyuaiuzayuro. Ilokazana ponb coyuanbHvlx UHCMUMYMOE 0I5 8XOHCOCHUS
60 enacmo. Illoogepenymsi aunanuzy oughghepenyuayuontvle memoovl U NYMu pekpymayuu
NOAUMUYECKUX 2UM, 0003HAYEHbl NPUHYUNDL ITUM (hopManbHble U HedhopmanbHble).

KiloueBble ci10Ba: TOJIUTHYECKUE ODJIUTHI, PETHOHAIBHBIA IMOJUTHUYECKHN MpOIECC,
PEKPYTUPOBAHUE AIIUT, KOHCOIHUAALUS, COLIMATbHbIE HHCTUTYTHI, CEJICKIIHS SJUT

Juas uutupoBanusi: Meanosa JI. A. PernoHanbHbIi MOTUTHYECKUN TIpoLIeCcC: OCOOCHHOCTH,
CTPYKTypa U BiausHue nonutudeckux 3ut // Cospemennasn nayxka u unnosayuu. 2023. Ne2 (42). C.

162-167. https://doi.org/10.37493/2307-910X.2023.2.17

Abstract. The article analyzes the features of regional political processes. The process of
transformation costs in the political process is shown. The influence of the level and quality of
political elites on the decision-making process is shown. The process of elite formation, including
recruitment, imitating institutionalization, is considered. The role of social institutions for entering
into power is shown. The differentiation methods and ways of recruiting political elites are exposed,
the principles of elites (formal and informal) are outlined.

Key words: political elites, regional political process, elite recruitment, consolidation, social
institutions, elite selection

For citation: Ivanova L. A. Regional political process: features, structure and influence of
political elites. Modern Science and Innovations. 2023;2(42):162-167.
https://doi.org/10.37493/2307-910X.2023.2.17

The regional political process is diverse in its components. Its content and dynamism are
affected by the institutionalization of power structures, the functioning of power structures, and the
activities of the ruling elite. In the Russian regions, during the period of transformation costs, the
process itself has various costs and deformations. In recent years, during the NWO period, the
unification of regional diversity is manifested in the regions, but the difference continues to
manifest itself in the regional level of political culture, in the degree of media bias, in the behavioral
motives of regional elites, etc. The Russian Federation has developed its own scientific schools for
studying the regional political process in Moscow, St. Petersburg, Krasnodar, Pyatigorsk,
Astrakhan: Kryshtanovskaya O.V., Golutvina O.V., Mokhov V.P., Varutmyan A.A., Usmanov
R.Kh., Karabuschenko P.L., Agaponov A.P. and others [1,2,3,4,5,6].

The level and quality of regional political elites greatly influences the regional political
process.
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The study of the formation factors of political elites is of particular interest for political
science, since the model of their formation directly affects the level of social representativeness,
qualitative composition, professional competence and type of activity of the regional elite.

The composition, factors and principles of the formation of regional political elites, as well as
relations between the federal and regional elites, evolved as powers were distributed between
different levels of government - local, regional and federal. The complex process of developing
relations between the center and the regions over the past 15 years has led to the fact that the
principles of relations between the capital and the regions have changed: the positions of the regions
have strengthened, they have become a serious political force, as they received new powers [7,
p.145].

The process of elite formation includes recruitment, intra-elite consolidation and mobility,
institutionalization and legitimization of elites [8].

Political recruitment is the involvement of individuals and groups in active political activity.
Its variation is elite recruiting. The most important parameters of routing are its mechanisms and
channels [9]. In modern elitology, mechanisms are considered as the principles of promotion to the
elite. They are influenced by the type of social system and its patterns of stratification.

Recruitment mechanisms are divided into traditional and competitive. Traditionalist
mechanisms include the following: consanguinity, community, religious and ethnic affiliation,
knowledge of the official language, property and class qualifications, personal loyalty to the group,
protectionism. Competitive mechanisms are, for example, the nature of education, profession and
skill level, personal qualities of the candidate in terms of suitability for the position [10].

“The channels of recruitment (the formation of elites) are the ways to move to the top of the
political hierarchy. They can also be formal and informal. Official recruitment channels include, for
example, appointments from above, elections, winning a competition for a position; unofficial ones
- devotion to the leader, belonging to the “team”, etc.” [11, p.30].

In different countries, the process of forming an elite has its own specifics, but at the same
time there are universal channels for the formation of elites, such as: political parties and socio-
political organizations, the bureaucracy, confessional organizations, trade unions, economic
institutions, the business sector, the army and law enforcement agencies, the system education,
culture and sports [12, p.210].

An important mechanism for entering power, achieving power are social institutions:

- political parties;

- bureaucracy;

— the church and near-church religious organizations (this recruiting channel is typical for
Islamic countries and countries with a strong influence of Catholicism, however, in the modern
political process in Russia, the influence of religious institutions is increasing, and the church is
becoming one of the important political actors);

- unions;

— economic institutions (this recruitment channel is typical for Russia);

- the army (in modern Russia there is a tendency to increase the number of former military
men in power structures at the regional level);

- education system (perestroika period in Russia).

Currently, in the regions of Russia, there is a mutual permeability of recruitment channels. So,
businessmen often get into power, and retired politicians, on the contrary, go into business.

N.P. Gritsenko identifies several ways to get into the political elite [13, p.31]:

1. Bureaucratic way. This path is typical for the administrative elite. Before entering the elite,
a person usually works in the executive branch.

2. Socio-political way. This path is characteristic of the party elite. Prior to entering the elite,
candidates are engaged in scientific or social activities.

3. Economic path. Prior to entering the elite, the candidate is engaged in activities in the field
of economics.
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A.V. Ponedelkov and A.M. Starostin note that the main channels for recruiting political elites
are social organizations, which turned out to be the most “persistent” in the course of breaking the
Soviet socio-political structures. These include: bureaucracy, ethnic organizations, new economic
corporations, former power structures and corporations, as well as organized crime structures. You
can take any section of political elites (highest, regional, local), and we will see that representatives
of these social structures undoubtedly prevail everywhere.

In some Russian regions, the nomenklatura principle of recruiting the elite dominates; the
candidate enters the elite through his personal connections. In this case, the method of recruiting
elites depends only on the personal sympathies of the leader, i.e. based on patron-client
relationships [14, p. 57].

In regions with a high level of urbanization and cultural and educational activities (the Volga
region, the Urals, megacities), competitive and public recruitment of elites prevails [15, p .262].

As we can see, at present the channels for recruiting the political elite are becoming more
diverse, the nomenklatura and competitive models of recruiting are coming into balance.

Modern researchers have identified several principles for the formation and functioning of the
political elite:

1. The principle of anthropological and social determination of elites. Factors taken into
account are the political inertia of a society in need of an active ruling elite; priority of
administrative management functions over control ones; professionalization of labor, etc. [ 16, p.57]

2. The principle of elite circulation formulated by V. Pareto [17]. In accordance with this
principle, the elite is periodically updated. New, developing elites are pushing out the old ones,
which are losing their positions of power.

3. The principle of oligarchization of elites, based on the concept of R. Michels [18, p.3-15].
According to this principle, in any society, without exception, an oligarchic elite is formed.

4. The principle of civilizational originality of elites, which establishes that the nature of the
formation, development and activities of elites depends on specific national and civilizational
characteristics [19, p .58].

All the principles of elite selection that exist within the political space of the region can be
conditionally divided into two large groups: official (formal) and unofficial (informal).

Official principles are fixed in legal documents, first of all, in the electoral legislation and
laws that fix the status of government bodies and political institutions. The generally recognized
official principles are: the principle of equal access to elite groups and professional competence.
Applicants for certain positions are required to comply with a number of political and formal
conditions and qualifications.

Currently, the following requirements apply to such applicants at the regional level [20, p.67]:
“Russian citizenship; possession of political rights; age limit, which establishes the minimum age
limit for participation in elections. The usual age limit for public service is 60, but in many cases
this can be extended; condition of professional activity, i.e. an official cannot be engaged in other
paid activities, except for teaching, scientific and other creative activities; availability of a diploma
of higher education for candidates applying for a public position; work experience for candidates
applying for public office; the principle of competitive recruitment for certain positions” [21, p
.108].

Requirements for the professionalism and intellectual level of the political elite in modern
Russia are clearly defined. The strengthening of the requirements for political efficiency is due to
the fact that in our country the idea of a transitional market transformation has been promoted for a
long time, and therefore society began to demand the results of this transformation [22, p .113].

An increase in the managerial potential of the political elite became possible, for example,
through the inclusion of sub-elite strata (the middle class) in it and the transition to an
entrepreneurial recruiting system, i.e. representatives of different social groups could get into the
elite on the basis of healthy competition and their personal and professional qualities.

Conclusion. In conclusion, it should be noted that the regional political process requires a
thorough comprehensive consideration of the development of public federalism is largely
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determined by the structure of the regional political space, where all political subjects actively
participate, among which a special role belongs to political elites. The regional political process
from the point of view of our study is the environment for the manifestation of the regional elite of
their subjective qualities. The participation of regional political elites in the political process
consists of a set of actions through which the elites influence the adoption of strategic political
decisions.
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Annomayun. B cmamve ananuzupyemcs cospemeHHas 20CyOapCmeeHHdAs. NOIUMUKA
Aszepbatiodcana 6 cghepe pazsumusi UHGOPMAYUOHHO20 00UWECMBa U MEeXAHUBMbL ee Pealu3ayul.
Paszsumue ungopmayuonnozo obuecmaa, s161s1emcsi OOHOU U3 OCHOBHBIX 3A0aY CIMPAHbL, MAK KAK
OM YPOBHs €20 pa3eUumusi 60 MHO2OM 3AGUCUM U YPOBEHb IKOHOMUUECKOU MOWU, U MeCmo Ha
2eononumuieckol apene. Bce smo mpebyem peanusayuu  20CyO0apCmMEeHHOU  NOJUMUKU,
HanpaseneHHou Ha e2o pazsumue. OCHOBHbIMU 3A0AYAMU 20CYOAPCMEEHHOU UHPDOPMAYUOHHOU
HOAUMUKU  GLICIYNAIOM  OCYWeCmelieHue O0esimelbHOCMU NO  MOOePHU3AYUU  UHGOPMAYUOHHO-
KOMMYHUKAYUOHHOU UHGPACMPYKMYPbL, OCYUecmeieHue Meponpusmuill, HanpasieHHvlx Ha ooujee
pazeumue  UHGOPMAYUOHHBIX — MEXHOAOSUL,  Pearu3ayus Meponpusmuii. no  aKmueu3ayuu
UCNONL308AHUSL PANCOAHAMU UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHON02Ull, hopmuposanue
O€liCMBEHHbIX NPABOBbIX OCHOB, CONPOBONCOAIOWUX Peanu3ayuio 20CYOapCmeeHHOU NOTUMUKU.
Kpome moeo, yuumsisas, umo 6 cogpemenHbiX YClo8usx, pazeumue UHGOpMayuoHHo20 obuecmsa
CONPOBOANCOAEMCST AKMUBHBIM PA3BUMUEM YUPDPOBLIX MEXHOL02UU, K 3a0auam 20Cy0apcmeeHHOl
NOAUMUKU 8 OAHHOU chepe MON*CHO OmHecmu pazsumue Yu@dposvlx MexHOL02Ul, pasgumue y
2PAdCOaH HABLIKOG NOIb306AHUSL UMU, 0OecneyeHue UHGOpMayuoHHol bezonachocmu. Pacuupenue
YUpKyIsyuu u obmena uHgopmayuen 6 odujecmee ¢ NPUMEHEHUEM HOBbIX MEXHOI02Ull
3HAYUMENbHO 0002aMUN0 UHDOPMAYUOHHYIO NOIUMUKY, KOMOPAs AGNAEMCA OOHUM U3 BAIHCHLIX
IIEMEeHmMO8 OeMOKpamuyeckoeo npoepecca. /lanvHeliuee pazeumue cmadOUIbHOU NOIUMUYECKOU
cucmembl, OMKPLLIO HOBbIU dMAN 8 NOIUMUYECKOM U IKOHOMUYECKOM pazeumuu cmpausl. 1o
MHEHUIO A8MOpPOs, UHMOPMAYUOHHASL NOTUMUKA 68 A3epbatiodxcare, 8 MOM Yucie 20Cy0apCmEeHHAs.
UHGOPMAYUOHHAS NOTUMUKA, 8 HACMOAUee 8peMA HAXOOUMCSL 8 NepUode C80e20 CMAHOBIEHU.

KiroueBbie ciaoBa: A3zepOaiikaH, TOCYJIapCTBEHHas TIOJWUTHKA, WH(HOPMAIIMOHHOE
o011ecTBo, WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUH, Tio0anu3aius, HHTerpaluoHHbIe
TIPOIIECCHI.
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Abstract. The article analyzes the modern state policy of Azerbaijan in the field of
information society development and the mechanisms of its implementation. The development of the
information society is one of the main tasks of the country, since the level of its development largely
depends on the level of economic power and its place in the geopolitical arena. All this requires the
implementation of a state policy aimed at its development. The main objectives of the state
information policy are the implementation of activities to modernize the information and
communication infrastructure; the implementation of measures aimed at the overall development of
information technologies; the implementation of measures to enhance the use of information and
communication technologies by citizens; the formation of effective legal frameworks accompanying
the implementation of state policy. In addition, given that in modern conditions, the development of
the information society is accompanied by the active development of digital technologies, the tasks
of state policy in this area include the development of digital technologies, the development of
citizens' skills to use them, ensuring information security. The expansion of the circulation and
exchange of information in society with the use of new technologies has significantly enriched
information policy, which is one of the important elements of democratic progress. The further
development of a stable political system has opened a new stage in the political and economic
development of the country. According to the authors, the information policy in Azerbaijan,
including the state information policy, is currently in the period of its formation.

Key words: Azerbaijan, state policy, information society, information and communication
technologies, globalization, and integration processes.

For citation: Koibaev B. G., Usova Yu. V., Zoloeva Z. T.The features of the
implementation of the state policy in the field of information society development in the Republic
of Azerbaijan. Modern Science and Innovations. 2023;2(42):168-174.
https://doi.org/10.37493/2307-910X.2023.2.18

Beenenue. B coBpemenHOM Mupe oOMeH MH(popMaluel Mex1y CTpaHaMH CTaj HE TOJIbKO
JBIDKYILEH CHIIO 0011ero pa3BUTHs, HO M MOJUTHKA MUPOBBIX LIEHTPOB CHJIBI B HOBEiillee Bpems
yacTo ompenenserca uHopmanuei. MMeromascss B COBpeMEHHOM MHUpE pa3zHooOpasHas 0aza
JAHHBIX SBISAETCS NPOAYKTOM, KOTOPBIA IPOJAETCs BO BCEM MHpE IO OYEHb BBICOKOHM IIEHE,
OOMEHHUBAETCs M OXpAHSETCS BIIOJHE HAJESKHBIMH CpEICTBAMHU, TAKUMH KakK HallMOHaJIbHOE
00raTcTBO, M IJIABHOE, YTO OTJIMYAECT ITOT MPOJAYKT OT APYIHMX PECYpPCOB, UMEIOLIMXCS BO BCEM
MUpE 3aKIH0YAETCs B TOM, YTO OHO OTHOCHUTCSI K 3TOMY BUAY OOraTCTBa, OHO HUKOI/Ia HE HUCCSAKAET,
HU TOpU KakuX OOCTOSTENbCTBAX, HA00OPOT, CO BPEMEHEM CTAaHOBHUTCS Oorade, a IO Mepe
00pabOTKHU HE TOJIBKO HE yCTapeBaeT, HO U HIMPOKO UCIIONIb3YETCsl B CO3JaHNE HOBOW MH(OpMAaLIUK.

Marepuanbl M MeTOAbl HCCIEI0BAHMA. OMIMPUYECKYI0 OCHOBY paOOThI COCTaBHJIM
ITOJINTUKO-TIPABOBBIE TOKYMEHThI. B wacTHOCTH, B «I'0cynapcTBeHHOM [Iporpamme pa3BuTHs CBS3H
U HHGOPMAIMOHHBIX TexHoJoruid B AsepOaifjkanckoit Pecnybnmuke na 2010-2012 rr.
(OnexTpoHHbIll A3zepOaiikan)»; «HanumonanpHOUM crparerun AsepOaiimkanckoi PecnyOnuku
pa3Butusi uH(popmammonHoro obmectBa Ha 2014-2020 roawl»; B. CTPATETHYECKOM TOKYMEHTE
«A3zepbaitmkan 2030: HanmoHampHbIE TPUOPUTETHI 1O CONMATBHO-I)KOHOMHUYECKOMY Pa3BUTHIO» H
T.1. B nmaHHON paboTe HCIONB30BANNUCh KAaK TEOPETHUECKHE, TaK M SMIUPUYECKHE METOJIbI
UCCIIeIOBaHMs, TaKHe KaK: HaOJIo/IeHNe, CpaBHEHHE, aHAIN3, CHHTE3, abCTparupoBaHue U Apyrue.

PesyabTtatel M oOcy:xaenuss. B pesymprate pasBuTus  MHOOPMAIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJOTrui, ocobeHHo MHTepHera, co3naHue MHGOpMalnuu B HOBeiIee
BpeMs U ee KpaTKOBpEMEHHas Imepeiaya M IpueM B J00yI0 TOUKY MHpa YXKe SBIseTcs
pPEAIbHOCTBI0 M CUUTAETCSl BBICIHIEH TOUKOW coBpeMeHHOW 3¢ddexTuBHOCTH. B TO XKe Bpems
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HEOCTIOPUMBIM  (paKTOM SBISETCST TO, 4YTO VIHTEpHET CTal COBPEMEHHOHW W BEJIHUKOJCTHON
COKPOBHIIHHIIEH HEOIPAaHHMUYCHHBIX HCTOUHUKOB HHMopMalwu [2, c. 160-164].

Omnpenenenne Oyaymiero riao0aqu3upyrOIIErocss MUpa TECHO CBSI3aHO ¢ WH(MOPMAIIMOHHON
MOJINTUKON M ee mpaBWiIbHOW opranusanuei. IlosTomy OecrnpuCTpacTHOCTh M MPO3PavyHOCTH B
9TOM chepe SABISIETCS OJHUM U3 BAXKHBIX ACHEKTOB COBPEMEHHOTO MeAuanpocTpaHcTBa. Ere
centsiope 2008 roma McnomHuTenbHbIH KoMUTeT OpraHm3anudyd — a3HaTCKO-THXOOKEaHCKHUX
nHpopmannoHHblXx areHTcTB (OANA) mpoBen koHpepeHmuio «MHpOpManus st BceX B
riobanusupyromemMcss Mupe» B baky, opranu3oBaHHOe A3zepOailPKaHCKUM TOCYAapCTBEHHBIM
TesierpaHbIM areHTcTBOM. Ha BcTpeue mmpoko JeKiIaprupoBaiach BaXKHOCTh JAHHOTO COOBITHS 1O
CIOCOOCTBOBAHUIO MEXAYHAPOIHOIO KIIMMATa JIOBEPHUS.

Henp3s 3a0piBaTh, YTO 4YacTh MHUpa 10 CHUX MOP HAXOAWTCS BO BJIACTH STHUYECKUX H
TEPPUTOPUATBHBIX KOH(IMKTOB, M OJHOW M3 TIJIABHBIX NPUYMH 3aTATHBAHUS PELICHUS 3STHX
KOH(IMKTOB OOBIYHO SIBJISIETCSI MAacCOBOE CO3HaHUE M OOIIeCTBEHHOE MHEHHe, (GopMmupyemoe
cpeactBamMu MaccoBoil mH(popManuu. [lomuTtuku u Te, KTO pemiaeT Ba)KHbIE BOIPOCHI, YacTO
CTAaHOBSATCS 3aJIO)KHUKAaMU WH(GOPMAIMOHHON TOJIWTHKH, KOTOpas HWHOT/A pemiaeT MHoroe. B
pe3ynbrate Mbl HaOJIIOJa€M HE TOJIBKO OTCYTCTBHE pEAJIbHOM W MPaBWIBHOM MO3UIUH, HO H
HEIOHMMAaHNE CICIU(UKN TOTO WM HHOTO peruona [5, $.53].

A3zepbaiimkan ObLTI B 4HClIe MEPBBIX CTpaH, MPUHSABIIMX HalnoHaNbHYIO CTpaTervio B
obmactu KT B coorBercTBHH ¢ pemenneM Cammuta Thicsiaenetuss OOH B 2000 roay, U epBbeIM
Ha FOxnom KaBkaze. DTo eme pa3 mnoayepkuBaeT OONBIIYI0 3aWHTEPECOBAHHOCTH
azepOaifkanckoro rocyaapcrea k chepe MKT kak BHyTpW CTpaHbl, Tak W Ha MEXIYHAPOIHOMN
apeHe.

Hexnapamuss npunuunoB u Ilman pedcTBui, npuHATBIE HA BcemMupHOM caMmuTe 1O
nHpopMaoHHOMY 001IecTBY B JKeHeBe B TOM K€ rojly, CTajld OYE€Hb YCIEIIHBIM IIaroM Ha MyTH
K CO3/laHuI0 HMH()OPMAIMOHHOTO OOIIECTBA W 3AJOKWIM MPOYHYIO OCHOBY Ui PEHICHUS
rio6anpHBIX pobiieM uenoBeuecTBa. [Ipesunent Azepbaiimxanckoii Peciyonuku Uinbxam Asmen
Ha Cammute 03Byuns Te3uc: «IIpeBpaTm uepHOE 30J10TO B YEJIOBEUECKOE 30JI0TO» U Pa3BEPHYII Ha
rOCy/IapCTBEHHOM YpPOBHE IIEJICHAIIPABICHHYI0 pPAa0OTy MO TMOCTPOCHUI0 WH(GOPMAIMOHHOTO
oOlecTBa B CTpaHe.

Ha TyHucckom cammute mo uHbopmarmoHHoMmy oOmiectBy B 2005 roxy AszepOaimxaH
BBICTYIIMJI OJTHUM M3 MHUIMATOPOB 00ocHOBaHUA oco0oil poau UKT B nemokparuzannu obuiectsa
KaKk HOBOTO MpUMEHEHHs JTHX TexHonoruil. Cammut mnpuHsn oOpameHue kK ['eHepanbHOMN
Accambiee OOH 00bsiBuThH 17 Masg «MexayHapoJHbIM JHEM MH(DOPMALIMOHHOTO OOIEeCTBa», U B
COOTBETCTBUM C 3TUM perieHueM [ enepanbHas Accam6Oness OOH o6bsBuna 17 mapta 2006 roaa
«MexayHapoHbIM THeM HH(popManun». B pesynbrate MeXayHapOIHBIN COI03 JIEKTPOCBSI3U B
HosiOpe 2006 . mpuUHAN pemieHue OTMEeTUTh 17 Mas BceMHpHBIM JHEM »BIIEKTPOCBS3U U
MH(}OPMALIMOHHOTO OOIIECTBA.

[lenu rocynapcTBeHHON MHGOPMAIMOHHON MOJUTUKU A3epOaiiikana chopMylnpOBaHbI B
0003HAUEHHBIX BBIIIE MOJUTHKO-TIPABOBBIX JOKYMeHTax. Kak oTmedaercss B CTpaTermuecKoiu
JOPOKHOM  KapTe COBPEMEHHOE COCTOSHHE  pa3BUTUS  HH(OpPMAMOHHOTO  OO0IIecTBa
XapaKTEepPU3yeTCs TEM, YTO B HACTOSIIEE BpPEMS B HEKOTOPHIX HACEJIEHHBIX IMYHKTaxX TIOKa
OTCYTCTBYET IIMPOKOIOJIOCHBIHN g0cTyn B IHTEpHET.

B Toxe Bpemsi BO3HUKAIOT MPOOJIEMBl ¢ MPUMEHEHUEM YHU(DUIIMPOBAHHBIX «T€XHUYECKHUX
pEelIEHUI B pa3IUMYHBIX TOCYJAAPCTBEHHBIX OpraHax, B TOM YHCJI€ BO3HHUKAIOIIME H3-3a
(YHKIIMOHATTEHON HECOBMECTUMOCTH CHCTEM.

CrnenyeT OTMETUTh, YTO ATH MPOOJIEMBI HETATUBHO CKA3bIBAIOTCS HAa MPOU3BOAUTEIHLHOCTH
SKOHOMMKH M pa3BUTUU HMH(poOpmannoHHoro obmectBa. Kak u Bo BceM mupe, B AzepOaiipkane
CYIIECTBYET «IIU(PPOBON pa3pbiB» Mexay HaceneHueM. IludpoBas TpaMOTHOCTH SIBISETCS
KJIFOYEBBIM TIOKa3aTesneM Oymaymiero AsepOaiipkaHa, TMO3BOJISIONIMM CO3/1aBaTh OOABICHHYIO
CTOMMOCTh B 3KOHOMHKE. [IpeanmoureHne HEKOTOPbIMU OpraHu3alUsMH, B TOM YHUCIE
roCy/IapCTBEHHBIMU OpraHaMu, OyMa)kKHOH KOPPECIOHAEHILIMK HE TOJIbKO CO3/IaeT OIpe/ieleHHbIE
TPYAHOCTH TIPH MOJMUCAHUH JOKYMEHTOB B JIEKTPOHHOU (hopMe, HO ¥ HETaTUBHO CKa3bIBAETCS Ha
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(hOpMUPOBaHUH TIOJIE3HOTO JEJIOBOTO IMOTEHIMANA. YUWTHIBas OTPaHUYCHHOCTh DPECYpCOB, B
rOCyJIapCTBEHHOM YIIPABJIEHUHU 3a CUET KOHCOJUIAUMM U cTaHAapTu3anuu Bo3MoxHocted UKT B
xoze pedopm cienyer oOpaTHTh BHHMaHHE Ha 3(Q(EKTHUBHYIO LeHTpaiau3auuio yHkuumi» [1, c.
82].

B 10 xe BpeMsi 0003HaueHBI (PaKTOPHI, HETATUBHO XapaKTEPU3YIOIIUE CUTYalHI0 B 00J1acTH
pa3BuUTHA HHGOOPMALIMOHHOTO O0LIEeCTBa:

- HemojHas pa3padoTKa HOPMATHUBHO-TIPABOBOM  0a3bl, pEryIHPYIOMIEH OTHOIICHUS,
BO3HHUKAIOIINE B CBA3H C UCIIOJIb30BAaHUEM MH(OPMAlMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUH;

- C OJHOH CTOpPOHBI, MEPEXOJHas SKOHOMHKA CTPaHbl, a C JOPYroil - HECIOCOOHOCTH
MPaBUTENIbCTBA BBIIEIUTH JOCTATOYHBIE CPEACTBA HAa HCIOJIb30BaHUE HH(POPMALIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA,

- «yT€4YKa MO3TOB» B Pa3BUTHIE CTPAHBI;

- HHU3Kas MHOOPMUPOBAHHOCTb INHPOKUX CIIOEB HACEJICHHS O BO3MOXKHOCTAX U
MperMyIIecTBax NHHOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

- HexXBaTKa CIEIMAJNCTOB  BBICOKOTO ypOBHA B  oOjactu  MH(OPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHIA;

- HU3KUH YPOBEHb KOMITBIOTEPU3AIINY B CTPAHE;

- HECOOTBETCTBHE TMpPEMOJaBaHHs MPEIMETOB, CBSA3aHHBIX C HH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIMH ~ TEXHOJIOTMSIMH, Ha BCEX YPOBHIX 00pa3oBaHus TpeOOBaHUSAM
COBPEMEHHOCTH;

- PE3KHE pa3IuIHs MKy TOPOJIaMU M PErHOHAMU T10 YPOBHIO Pa3BUTHS HHPOPMAIIHOHHBIX
1 KOMMYHUKAIIMOHHBIX TE€XHOJIOTUI;

- otcytcTBHe Jutepatypsl B oonactu UKT Ha azepOaiiikaHCKOM S3BIKE;

- mpouecc (HOpMHPOBAHUS HAIMOHAIBHBIX HH(POPMAIIMOHHBIX PECYPCOB HIET CIUIIKOM
ME/IJICHHO;

- HEaKTHBHOE Yy4yacTHE pEeCHyOJMKH BO MHOTUX MEXIYHAPOJIHBIX HWHTETPAIlMOHHBIX
MpoeKTax B cepe nHHOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

- HaJW4YMe TOCYJAapCTBEHHONW MOHOIIONMU, TPEMSITCTBHE MJii HMHHOBAaMd B o00NacTu
TEJIEKOMMYHUKAIMI U TIPEISTCTBUE JIJISI CBOOOIHOM KOHKYpeHIHH [6].

Bungutcs, 49ro s obecriedeHuss  CTAaOMIBHOTO — MOCTYHAaTENbHOTO  Pa3BUTHUSA
WH(POPMAIIMOHHOTO O0IIEecCTBa, B HACTOAIIEe BpeMsi TpeOyeTcss CTUMYJIHUPOBAaHHE pPa3BHTHUS
U(POBBIX TEXHOJOTHH, HEOOXOIUMBIM BUAMTCA AalbHEHIEe Pa3BUTHE U COBEPIICHCTBOBAHUE
0TpaciaeBOi MHPPACTPYKTYPHI, a TAKXKE peaTn3anus MPOEKTOB IO TOBHIIMIEHHIO POJIM U 3HAYCHUS
U (POBBIX TEXHOJIOTUH B IPYTHX CEKTOPaX SKOHOMUKH. HeoOX0AUMBIM MpeCTaBIAETCS YCHICHUE
MOJIJICPKKH TIpeanpuHuMarenscTBa B cepe KT, a Takke NpHOPUTETHOE BHUMaHUE K Pa3BUTHIO
CTapTan-KOMITAHWM, peaju3yIIIUX HHHOBAlIMOHHBIE TMPOEKThl. Kpome Toro, BHUIUTCS
HEOOXOJUMBIM, CTUMYJIMPOBAHHE SKCIOPTOOPUEHTHPOBAHHOTO TIPOMU3BOACTBA M ONTHMH3AIINS
TaMO>KEHHBIX MOIILJIHH.

OCHOBHOI TEJBI0 TOCYIAPCTBEHHOW HH(POPMAITMOHHOW TOJMTHKH M TOCYAAPCTBEHHOTO
perynupoBanusi WH(HOPMALIMOHHO-TEXHOJIOTHUECKOTO pa3BUTHs B A3epOaiipkanckoir PecmyOnuke
SBIsIETCSl oOecniedeHue WHGOPMAIIMOHHONW Oe3omacHOCTH. Takas HeOOXOAMMOCTh IMOJYEPKUBACT
BaKHOCTH Pa3pabOTKu paboyeil cTpaTeruu rocyAapcTBa Mo MpOTHBOAECHCTBUIO HH(POPMAIIMOHHBIM
yrpo3aM U HOBOIO cojAepXkaHMs, M HHPopManuu 00 UH(POPMAIMOHHBIX OTHOILIEHUSX,
dbopmMHpyOIUXCS B TPEYroJbHUKE OOIIECTBO-TOCYAAPCTBO-UENIOBEK, YKa3bIBaeT Ha CPOYHOCTH
nepenadu umMmysbca [7, S. 25-31].

Kaxxgoe oOmiectBo cuuTaeT HMHPOPMAIMOHHYIO O€30MacHOCTh Ba)KHBIM KOMIIOHEHTOM
HallMOHAJIBHOW  Oe3zomacHocTH. WHpopManmoHHas  0€30MacHOCTh  MPEACTABISIET  COOOM
MOTEHIMAJIBHYIO YTPO3Y CYLIECTBYIOIIEH MH()OPMAIIMOHHON Cpesie U 3aluTa OT OMacHocTel. JToT
BOMPOC 0COOEHHO aKTyaJeH B TE€OMOJMTHUECKOM «IaHaadre» coBpeMeHHOTo A3epbaiimkana [3,
c. 175-180].

Cnemyer TakkKe COCPEIOTOYHTH BHHUMAaHHWE Ha MpoOJiieMax COBEPIICHCTBOBAHHSI
MH(OPMAIIMOHHOTO 3aKOHOaTeIhCTBA A3epOaiikaHa.
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OnHOM M3 CaMbIX CEPbE3HBIX MPOOIEM MOJUTUIECCKON M OJIMTAPXUYECKON DITUTHI SBISIOTCS
ternnennuun CMU. Baxuo xoppektupoBaTh HHPOpMaImoHHy0 noautuky CMU B coOTBETCTBHUM C
MIPOBOAMMBIMU B 00IIECTBE peopMamu.

[Tockonbky peanu3zanus HHGOPMAIMOHHON NOJUTHKY HAPAMYIO CBSI3aHA C PSIOM MpodsieM
HAIIMOHAJLHOW 0€30MacHOCTH, BCECTOPOHHEE W HAyYHO-KOHIIETITyalbHOE HCCIEIOBAaHHE 3TOU
MpOoOGJIEMBI IOCTATOYHO aKTyaJIbHO Ha COBPEMEHHOM JTare pa3BUTUs A3epbaiixaHa.

Onnoil w3 3a7ad, CTOSUIUMX TEpell TOCYJAapCTBEHHON BIACThIO, OTPACIIEBbIM HAyYHBIM
COOOIIIECTBOM, SIBJISIETCS COBEPILIEHCTBOBAHUE 3aKOHOAATEILCTBA CTPAHBI 10 YPOBHS, CIIOCOOHOTO
perylIMpoBaTh  HOBBIE  OOINEGCTBEHHBIC  OTHOIIEHUS,  CO3/IaBaéMble  TOCYAApCTBEHHOM
MH(POPMAITMOHHOMN MOJUTUKOM.

JIIsT  TeppUTOPHATILHOM IIEJIOCTHOCTH CTPAHBI BaXKHO OOECHEYHUTh TOCTOSIHHBIH OOMEH
uHpopmanuel Mexay TOoCylIapCTBOM M OOIIECTBOM, CO3/1aTh OTKPHITOE HMH(POPMAILIMOHHOE
MIPOCTPAHCTBO, UTO SBJIICTCS BAXXHBIM (PaKTOPOM (hOPMUPOBAHUSI TPAKIAHCKOTO OOIIECTRA.

[Tockonpky azepOaili/pkaHCKOE TOCYJapCTBO  IPOBOAUT  HE3aBUCHMYIO  MOJHUTHKY,
OCHOBaHHYI) Ha HAllMOHAIBHBIX WHTEpEcax, W CBOMM pACTYIIMM BIUSHUEM Ha MPOIECCH B
peruoHe, BaXHOW COCTAaBJISIONICH ATOW MOJMTUKHM SIBISETCS TMOJUTUKA B cdepe pa3BUTUS
MH()OPMAMOHHBIX TEXHOJOTUH I CO3JaHHs MMO3UTHBHOTO MMHJKA B COBPEMEHHOW CHCTEME
MEXIYHapOAHBIX OTHOIIEHUH, B TMPOLIECCe pealu3alud KOTOPOHl 3a4acTyl0 BO3HHUKAIOT
orpeeneHHbie mpobiemsr [4, c. 50-54].

NudopmanmonHoe oOLmIECTBO B COBpeMEHHOM  A3sepOaiijpkaHe  XapakTepu3yercs
CIIETYIOIIUMU OCOOCHHOCTSIMU:

1. OpueHrauus Ha 3HAHUS (3HAHUS SBISIOTCS OCHOBHBIM IMPOHM3BOICTBOM U OCHOBHBIM
IIPUOPUTETOM).

2. HudpoBas dopma mpencraBieHuss o0beKTOB (omudpoBKa JOKYMEHTOB U
JIOKYMEHTO000pOTA).

3. BupryanbHblii xapaktep (BUpTyasiu3alnusi peaabHOM (U3NYECKON Cpelbl MOCPEeICTBOM
MIPUMECHECHHS BUPTYaIbHBIX JIAHHBIX U CHCTEM IS «BUPTYILHON PEaTbHOCTHY).

4. OOmmpHas (GYHKIMOHATBHOCTh (CO3/alOTCA KOMIIOHEHTHI JJIi MHOTOKPAaTHOTO U
MHOTO()YHKITHOHAJILHOTO UCTIOIH30BAHUS).

5. MWHrerpanmus © B3auMOCBs3W (IIOCTPOCHHE €OUHOW YHUBEPCATbHOW CETEeBOM
HHOPACTPYKTYPHI U3 OTACITHHBIX HE3aBUCUMBIX MOJYJICH JIJIsi OOCITY)KMBaHUS M POU3BOJICTBA).

6. Jlunamuyeckasi paborta (OCyIIECTBICHHUE ACSITEILHOCTH B PEXKHUME PEaTbHOTO BPEMEHH C
JIOCTYIIOM KO BCEM HEOOXOJAUMbBIM KOMIIOHEHTaM).

7. T'noGampHbli MacmTad (TmoOanu3aiss 3HAHUW M BO3MOXKHOCTH  OCYIIECTBISTH
JESATEILHOCTh U3 PA3HBIX MECT).

Bce sT0 pazHooOpasue (YHKIIMOHATBHBIX BO3MOKHOCTEH HH(PPOBOM 3MOXHU MOPOKAAET
OTpOMHBIC WH()OPMAIMOHHBIC TIOTOKH, PACHPESICHHBIE MEXIYy Yy3JIaMH TJIO0ATbHBIX CETeH.
Pacmipoctpanenue nHpopManuyd B MUPPOBYIO 3MOXY MMEET OOJbIIOE 3HAYEHHE, B CBSI3U C YEM
CeTOJHS B YHOTpeOJieHWe BOIIENT TEePMHUH <«WH(OpMAHMOHHAs JiaBuHa». Ho 310 wm300mime B
r7100aTbHOM MPOCTPAHCTBE MOKET UMETh HEXKeNaTeIbHbIe MOCIEACTBUS I A3epOaiikaHa, Kak u
JUISE MHOTHX CTpaH, a8 UMEHHO:

- obeclieHnBaHre HH(GOpMAIUH,

- TOJTyYCeHUEe 3HAHUN HU3KOTO Ka4ecTBa,

- TpaTa CIHMIIKOM MHOTO BpEMEHU ¥ BHUMAaHWsI MOJIb3oBarens Ha «cepunr» B UHTepHETE,

- MOTepst MPOU3BOAUTEIILHOCTH M3-3a CTlama,

- JIOTIOTHUTEIbHBIE PACXOJIbl, CBSA3aHHBIE C Iepenadeil JaHHBIX, BApUAHTAMH XPAHEHUS U
T.J.

- mpoOnembl 0e30MacCHOCTH W KOH(DHICHIIMATBHOCTH (MOCNIEeqHEe, HO HE B TOCIEIHIOI0
ouepespb).

B »sTOM KOHTEKCTE BaXXHO OTMETHTH, YTO OJHOW W3 BaXXHEHIIMUX MpoOJIeM B ITOM
HAlpaBJICHUW BBICTYIMAECT BJIMSHUE WH(DOPMAIIMOHHOTO OOMmEeCTBAa Ha WH(POPMAIMOHHYIO
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0€301acHOCTb, B TOM YHCII€ KOH(UACHIIMAIBHOCTh MOJIb30BaTesel HU(POBBIX CEPBUCOB B CETEBOM
MIPOCTPAHCTBE.

CoBpeMeHHbIE TUPPOBBIE TEXHOJIOTUH (MHTEPHET BEIeH, 00IayHble TEXHOJIOTHH, OOJIbIINE
JAaHHBIC) CO3/IAI0T CBOM crienuduueckue mpobaemsl B chepe nudpoBoii KOHPUACHITUATHBHOCTH, YTO
TpeOyeT aJeKBaTHBIX Mep JuId O€30MacHOr0 JOCTylla M 3aKOHHOTO  HCIOJb30BAHUS
MH(OPMALIMOHHBIX PECYPCOB, BKIIIOUasi HAOOPHI NEPCOHABHBIX JaHHbIX.

CymecTByeT TaKkKe pPHCK KOH(PHICHIMATHHOCTH C TEXHOJIOTMYECKHMMHU PEIICHUSIMH,
WCIOJIB3YIOUIMMH HECKOJBKO TOYEK (IaT4uKoB) Juis goctyna K aaHHbiM (MHTepHer Bemieil),
«yMHBIE» TEXHOJIOTUU JUIS JI0Ma, TOPOJa, TPAHCIOPTa, KHOep(hU3NIECKHUEe CUCTEMbI, HAKOIJICHHE
00JbIIUX JTAaHHBIX U uX oOpaboTka. Bce 3T0 TpeOyeT peakiuu cO CTOPOHBI TOCYIapcTBa, YTO
JOJDKHO MOJTYYUTh OTPaKEHHE B PeaTH3yeMoi TOCYAapcTBOM HH(POPMALIMOHHOM MMOJIUTHKE.

BoiBoabl. Takum 06pa3zoM, b poBas 31moxa MOBBIIIAET B3aMMO3aBUCUMOCTh TOCY1apCTBA U
obmecTBa. B cBs3M ¢ yem, BaXHO OTMETUTh, YTO JOCTH)KEHHE HJEaJOB HH(POPMALMOHHOTO
o0miecTBa BO3MOXHO TOJIbBKO OCHOBBIBASCh HA NPUHLUIAX B3aUMOYBAXCHHS, JI€JIOBOTO
B3aMMOJICHCTBHSL M COTPYIHUYECTBA MEXIY TOCYIapcTBOM, OOLIECTBOM W TrpaxaaHamu. B
Azepbaitxanckoil Pecriybnuke B 3TOM HampaBlIeHUU IMPEINPUHUMAIOTCS MEPBBIE Iard, KOTOPbIe
MPUHOCST OIPEICIIEHHBIC PE3YJIbTAThl, HO U COMTPOBOXKIAIOTCS PSIOM ITPOOIIEM.

[To HameMy MHEHUIO, B (POPMUPOBAHUU U PA3BUTHH T'OCYJAPCTBEHHON MH(MOPMAalMOHHON
NOJIMTUKKA  A3epOalipkaHa JOJDKHBI IMPUHUMATh y4yacTHE BCe CYOBEKThl HH(POPMALMOHHOIO
MIPOCTPAHCTBRA.

Kpome TOro, COBEpIICHCTBOBAaHMIO MEXaHH3MOB OyJIeT CIIOCOOCTBOBATh CO3JaHHE
L[EJIOCTHOTO KOMITJIEKCA HAYYHO-000CHOBAHHBIX METOJIOB aHaM3a WH()OPMALIMOHHBIX MPOLIECCOB.
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PacuenoBeunBanue/nerymMmanu3anus B COIMAIbHOU CTPYKTYpe COOTBETCTBYET
uepapxuueckoi mMopdosorun oOuiecTBa U SBISET KaK BEPTUKANbHBIN, TaKk U TOPU3OHTAJIbHBIN
acnekTbl. Ha TOpu30HTaIbHOM YPOBHE HAaXOJSATCSA KOJUICKTMBHBICE W WHAMBUIYAIbHBIE aKTOPHI,
paBHBIE IO CTATYCY, 37€Chb MbI CTAJIKMBaeMCsl C MEXaHW3MOM HMH(]paryMaHU3alld, CKIOHHOCTBHIO
paccMaTpuBarTh ayTITPyNIbl KAk MEHEE BBICOKOPAHTOBbIE W YCTYMAKOIIME B KOTHUTHUBHO-
UHTEJJIEKTYaJlbHOM, [IEHHOCTHO-HOPMATUBHOM, (PU3UYECKOM H  OCTETHUYECKOM  aCIeKTax.
«Mudparymanuszamus» (auria. «infrahumanization») — nonsitue, BBeAGHHOE B HAYYHYIO JICKCHUKY
XK.-®d. JleitHcom u o0o3Hauarollee YCTAaHOBKY WHIMBHUIA Ha BOCIPUSATHE MHIPYIIBl Kak
«JEIIOBEUECKOW», a ayTTPyIIbl Kak «HedenoBedeckoi» [1]. JlaHHOe pasjuueHHe OMsiTh JKe
OCHOBAaHO Ha TEHETHYECKUX IMporpaMMax BHYTPHUBHAOBOH nuddepeHnnanum U TrpymnrnoBoi
UICHTH()UKAIIUYN, T[IO3BOJISIIOIIMX OTPHUIATh YEJIOBEYHOCTh OIIMOHEHTOB B  MEXKTPYIIOBBIX
koH(pukTax. Ho B cBOoeM MOBCEeTHEBHOM JAEWCTBUM HMH(paryMaHu3alus MpeAcTaBisieT co0oit
€CTECTBEHHYIO YCTAaHOBKY Ha 3aBbIIICHUE KaueCTB MHIPYNNBlI U MITKYI0 OECCO3HATEIbHYIO
cturMatuzanuto ayrrpynn. K mpumepy, MK, Ilaunmim, M. Pokkato, C. Ilarnmuapo u C. Pycco
YCTAaHOBWJIM TIOJIOKUTEIBHYIO KOPPEJSAIUI0 MEXIy BHYTPUTPYNIIOBOW UACHTU(DUKAIMEH U
ayTrpyHIoBOd JeryMaHU3alueil, OnocpeoBaHHyI0 MOPAIbHON JUCTAaHLIMEH MEXAy MHTPYIION U
JAeryMaHu3upyemMon ayrtrpymmoi [2, c. 365]. HudparymaHuszamnuss BBICTYIaeT B KadyeCTBE
TPYNIOBOTO AacrlekTa M U3MEpPEHHs JPYruX MEXaHU3MOB KOHCTPYHUpOBaHUs oOpas3a Bpara:
AHUMAJTUCTUYCCKOM, MEXaHUYECKOW 1 HH(PEPHATBHOM JIETyMaHU3allU1, MOPAJIBHOTO UCKITIOUEHUS U
JENUTUTUMALIIH.

XOTsl WMHTpYIa WHAWBHUJIA U T€ TPYMIMbL, KyJa OH HE BXOAUT U C KOTOPHIMU ceOsi HE
uaeHTUQUIUPYET (ayTrpyIIbl) B Cilydae TOPU3OHTAIBHOM JETyMaHU3allMM PAacIojiararoTcsl Ha
OJTHOM ypOBHE COIMAIBHOW WepapXuu, HWHOparymMaHW3alus aBTOMAaTHYCCKH BBICTPAHBACT
OTHOIICHUS BEPTUKAIBHOTO HepaBeHCTBa. (ClenoBaTeNbHO, PEAYLUPYS OTHOLICHUS «UHIUBHI-
rpymma» Ha HWHTEPAKTUBHOE B3aMMOJICUCTBUE «WHIWBHUA-UHAUBUI», MOXKHO KOHCTAaTHPOBATH
OMOJIOTMYECKHEe OCHOBAaHUS MH(paryMaHU3allUM KaK YCTAHOBKU HA MEPLENINI0 U UHTEPIPETAIIIO
JPYroro Kak MeHee CTaTyCHOTr'0 YiI€Ha Majol IpyMIbl.

B curyanum = rOpU3OHTAIBHOTO  WHTEPAKTUBHOTO  B3aMMOACHCTBHUS  PEILyKIUS
nHGparyMaHU3aluy TPEATOIIaraeT MOHKEHHE COIMAIbHOIO CTaTyca JPYroro Wi €ro JIMYHOTO
ctaryca. EcTecTBeHHO, UTO B Cily4ae OYEBHJIHON PAaBHOCTU COLMANBHBIX CTaTyCOB, aKLIEHT OyIeT
MEPEHOCUTCSI HAa HEPABEHCTBO JIMYHBIX CTATyCOB, (OPMYIHpPYEMOE B KPUTEPHUSAX (U3HUECKOTO,
BO3PAaCTHOI'0, KOTHUTUBHO-MHTEIUIEKTYAJIbHOTO U 3TUYECKOT0 HEPABEHCTBA U PA3IUUCHHUS.

BeprukanbHslii aCIIeKT JleryMaHHU3aluu [IpEeAIonaraeT pacuenoBeynBaHue
WHIUBUAA/TPYIIIBI, HAXOMAUIMXCS HA JPYrOM YPOBHE COLIMATIBHOW HEpapXuu, MOITOMY TaHHBIN
nporecc, MoAoOHO BepTuKaabHOM MoOmnbHOCTH [I.A. CopoknHa, HMEET BOCXOASIIMN U
HUCXOAAIMNA BeKTop. Hucxomsmuii BekTop AeryMaHHU3aIuK MpeAnoiaraeT nHpparymaHu3amuo u
pacyesioBeUMBaHNE WHIAWBUJIOB/TPYII, 3aHUMAIOIMUX 00Jiee€ HU3KOE TMOJIOKEHHUE B COLMAIBHON
CTPYKType o01iecTBa. 3/1eCh Mbl OOHAPYKUM OOTaThlii T€3aypyC JTMHTBUCTUYECKOM CTUTMATH3AIIUU
M PpacyelOBEUMBAHUS TOJYMHEHHBIX M OKCIUTyaTUPYEMBbIX TPyNI B CTpaTU(UIMPOBAHHBIX
obmiecTBax (0003HaYeHHE padOB Kak «Tel» B aHTUYHOM OOIIECTBE OOHAPYKHBAET Mapalijiellb Ha
JIPYTOM BUTKE UCTOPUYECKOTO Pa3BUTHUS, B «IYyIIax» KPEMOCTHBIX KPecThsH (eomanbHOU Poccun).
Hucxonsmmii BekTop JerymMaHu3aluu y OoJjiee BBICOKOPAHTOBBIX TPYMN  MOAKPEIUISeTCs
JETUTUMAIMAMH WX  TOCIOJICTBA,  3aBBIIIAIONIMMUA WX  COI[MAJIbHBIE  KayecTBa U
HH(paryMaHU3UPYIOLIUE Ka4eCTBAa HUKECTOSIINX U TTOJYMHEHHBIX.

Juddepenumanys «ropoj — Ceio» U MPOTUBOIOCTaBICHHE Bpar-KpecThsHUH IPOTUB Bpara-
TrOpOKaHWHA 3aTparuBaeT MPOOJIEMAaTUKY BHYTPEHHHMX KOH(DIMKTOB W TPakKJaHCKHX BOWH B
pPa3IUYHBIX TUIAX CTPATH(UKAIMOHHBIX CHUCTEM: paboBIaieNbuecKol, (heoaabHON, KaCTOBOU U
KiaccoBod. IloaToMy OOMH CYIIECTBEHHBIX aCIEKTOB MPOTHUBONOCTABICHUN CKOTOBOJ VS.
3emJiesieNiel], Ceao VS. TOpoJ CBS3bIBaeT (PU3MUECKHE U COLUAIbHO-IKOHOMUYECKHE Ppa3IUuUs
MEX1y BBICITUMH ¥ HU3IIMMHU COIIMATBbHBIMU KJIACCAMH B paMKax OJJHOTO OOIIECTBa.

OOmuM sBIIEHHEM B JIOCYre 3HAaTH CO BPEMEH paHHe3eMJIeNeNbUeCKHX LMBUIN3ALUN 0
HACTOSIIIETO BPEMEHU SIBJISIOTCS pa3IMuHble BUJBI OXOThl. OXOTa OTHOCUTCA K apXauyHOMY
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croco0y X03sIiICTBOBaHMs, OCHOBHOMY JJISi YEJIOBEYECTBA BO BPEMEHA IMAaJeoJIUTa U ME30JUTa JI0
OIOXM HEOJMTUYECKOTO KPU3HCA M HEOJUTHYECKOM peBoMonMH. MIMEHHO HeonuTHyecKas
PEBOJIONHS IPUBEJIA K COLUATFHOMY PACCIOCHHIO U TOSBICHUIO CTPATU(UIIMPOBAHHBIX OOIIECTB,
HO 3HATh B ATUX OOILIECTBAX IPO0JKaa yBIeKaTbcs 0X0Toi. O0sagaHne OXOTHUYBUMHU YTOJIbSIMU
WM K€ KOHTPOJIb HaJl HUMU SIBJISUICS IPKUM BBIPAKEHUEM COCJIOBHBIX IPUBUJIETHH.

Oxora oTpaxalla M 3aKpelulsiga BOCHHBIM KaBaJepHU3M apUCTOKpPAaTHH. 3HATh BOEBalla
BEPXOM MJIM Ha KOJECHHUIAX: oxoTa (apaoHoB JpeBHero Erumnra Ha remapoB WM acCUPHUCKUN
Laped Ha JIbBOB TaKXe BeJlach Ha KOJECHUIAX, a €BPONEHCKUX (DeonanoB co CpeHEBEKOBbs 10
HEJaBHEr0 BpeMEHHM — BepxoM. [losTomMy oxora roroBuia 3HaThb K BOiHE (paBHO Kak U K
II0JIaBJIEHUIO BOCCTAHUM HU3IIMX COCIOBUI/KACT/KIIacCOB), a B MUPHOE BPEMs «JieprKajla B TOHYCe»
HCIIOJIb30BaHUsI OCHOBHOI'O CPEJICTBA INEPEIBHKEHUS B YCIOBHUSIX BOEHHBIX NEHCTBUI. JTO ObLI
apXxauyHbIN BUJI 10CYTa, HO OH UMEJl U BIIOJIHE NIPAKTUUYECKUE (PYHKIIHMH.

ApHUCTOKpAThI-KaBaJIEPUCTbl B KOJbUYKHBIX MWJIM JIATHBIX JOCIE€XaX IPOTUB MELINX
KpPECTbSIH, TaKOB JIEUTMOTHB KPECThIHCKMX BOCCTaHMW He TOoJabko B EBpome m Poccum. Oto
WHCIICHUPOBKAa W WMHBAapUAHT HajeTa KOYEBHUMKOB Ha 3emienenblieB. VcTpebieHne BOCCTABIIMX,
JIOBJISL yOEraroliux OT CUHbOPA KPENOCTHBIX, 3TO TOKE O0XOTa. 3HaTb-OXOTHHUK, 3HATh-CKOTOBOJ, a
KPETMOCTHBIE MOAJIaHHbIE — CKOT. CTparn(uKanmoHHBIE pa3nuyus M0 MeTadOpHUUECKOW JTUHHU
CKOTOBOJ| VS. 3eMilefieliel] 3aKpeIlUsUIUCh B TOM 4YMCJI€ W B si3blke. Tak MosbCcKoe «ObIIIO» B
KOHHOTAIIUU «IOMAIIHUNA CKOT», IPUMEHHUTENIBHO K KPEIOCTHBIM KPECThSIHAM, OBLJIO 3aMMCTBOBAHO
B YKPAUHCKHH f3bIK, @ IOTOM CTaJl0 PACIPOCTPAaHEHHBIM 0003HAUEHHEM MpeACTaBUTENeH HU3IINX
COCJIOBUH U B PYCCKOU JIBOPSIHCKOM KYJIBTYpE.

IlepkoBb Kak 10OpOAETENbHBIN MACTBIPh MACET «arHleB OOKUMX», €€ NOKPOBUTEILCTBO U
CIIy’)KEHHME MPEUCIIONHEHO AYIIECIIacCUTENIbHOIO U TyMaHucTHueckoro mnadoca. Ilomemuku xe
IIacyT U HCIIOJIB3YIOT KPENOCTHBIX KPECThSIH KaK «CKOT», KaK OLYLIEBJIEHHOE, TO €CTh KMBOE, HO
HUMYILECTBO — «AYLIN» (3aMETHM, YTO JJAHHOE OTHOLIEHHE IPUBOIUTCS C MO3ULUU «UJEATbHOTO
TUIIA» )KECTKOW KPEIOCTHUYECKON CHCTEMBI).

Crparu¢ukaioHHble, B TOM YHUCIIE COCIIOBHBIC PA3JIMYMs apUCTOKpPAT — MPOCTOIIOAWH B
aTHOTpaduu (aHTPOTIOJIOTUH, COIMATBLHON aHTPOIIOJIOTUU U aHTponoreorpadun) koH. XIX — Hau.
XX BEKOB paccMaTpUBAINCH U Yepe3 pa3indus B puzndeckom odsmke. [loaToMy HU3IIKE COCIOBUS
U KJIAacChl MOJyYalu «HAY4YHO JOKa3aHHYIO» (HU3MUECKYI0 U COLMAIbHYIO CTUIMBI, KOTOPbIE
COOTBETCTBOBAJIM IIPOUCXOXKICHUIO, BHEITHUM Y€pTaM, KUHECHKE, KECTUKE, MUMHUKE, SI3bIKY U PEUU
MIPOCTOHAPO/Ibs. B MaHHOM CBSI3M MpUBEAEM pPsi TUIMYHBIX M MHTEPECHBIX MPUMEPOB U3 PabOTHI
MOMYJISIPHOTO pycckoro 3THorpada B.A. Momikos «HoBast Teopusi IpOUCX0XK/IEHUS YEJIOBEKA U €ro
BBIPOXKICHUS:

«...To xe HabmogaeTcst U Mexay adppuKkaHCKUMU paHramu: «IIpuiBopHbBIE JaMbl BHICOKU U
JJIETAaHTHBI; MX KOXKa TJaJKa M Npo3padHa; MX KpacoTa >KM3HEHHAa M JOJTrOBe4Ha. JleBymiku
CPEIHUX KJIACCOB YaCTO TAaK)K€ KPacHBBl, HO B OOJIBIIIMHCTBE CIy4aeB MaJlbl pOCTOM, IpyObI U CKOPO
OTLIBETAIOT; B HU3UIMX KJIACCaX PEIKO MOYKHO BCTPETUTh KPACUBYIO HAPY>KHOCTb; MBI HAXOJIUM TaM
(Gurypsl COrHyTbI€, MAaJIOPOCIbIE, HHOT/Ia TOUYTH YPOIUBBIEY.

...O paznuuMsAX BO BHEHIHOCTM MEXAY BBICIIMMU M HM3IIMMH COCJIOBUSIMU B 3aragHoOU
EBporie ecTh Takke HEMao CBUJIETENIBCTB B JIUTEPATYpE. ... paHIy3CKOe TBOPSHCTBO J1aeT BCEr/ia
caMblif OONBIIONW MPOLEHT OJIOHIMHOB, MEUIAHCTBO — MEHBIIUH, a CEJIbCKOE MPOCTOHAPO/bE —
HAWMEHBIIHIA.

...B Upnanauu, cyas no onucanuto Panke, OelHSKM B TOJOJHBIX OKPYIrax OTIMYAIOTCS
«B3AYTHIMH Ty0aMu, OOHa)KEHHBIMHM JI€CHAMH, BBIIAIOIIMMHUCA CKYJIaMH, BJIaBJICHHBIM HOCOM,
TOJICTBIMH >KMBOTaMU M KpUBBIMH Horammuy». Kapn @ort 106aBiseT K 3TOMy ONUCAHHIO, YTO TaKOH
e Hapy>KHOCTbIO 00Js1aatoT OeHAKY U oBcioay B EBpore.

...JIamyx yKkasbIBaeT TaK Ha3bIBAEMBIH «3aKOH PACCIOCHMS OOILECTBa», MO KOTOPOMY Y
BBICIIUX (0Opa30BaHHBIX) KJIACCOB JUIMHHOTOJOBOCTh CHJIbHEE, YeM Yy HHU3IIUX M TMPOLEHT
JUTMHHOTOJIOBBIX CPE/IM MEPBBIX OOJIbIIIE, UEM CPeIU TOCIETHHX.

...Boicle cocnoBus B EBpome cBepx TOro OTIMYalOTCd OT HUBLIMX €IIe TeM, YTO
pa3BUBAIOTCS (PU3MUECKH M CO3PEBAIOT B IOJIOBOM OTHOLIEHHM paHblle HU3mMX. JlomMOpo3o
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yKa3bIBAaET, UTO MAKCUMAJIbHOE Pa3BUTHE POCTa y «OoraThIX» JIeByIIeK ObIBacT B Bo3pacte 12-14
JeT, a y «oemHbix» B 13-15 mer.

...Tak, mo cnoBam I'epGepra CrieHcepa, moau NMPo(eCcCHOHAIBHBIX KJIACCOB 37I€Ch «BBIIIE
pPOCTOM U TUIOTHEE, 4eM padouue». CpelIHHU pocT MY>KUYHUH BBICIIMX KiaccoB 1,757 M., a pabounx
1,705. A no J[lapBuHy, «pyKH aHITIMHCKHUX paboO4MX YXKe HpU POXKACHUM OOonblle, YEM Yy
npejcraBuTelel cpennero cocnosus (Gentry).

...CmoBoM, MeXay BBICIIMMH COCIOBHSAMHU EBpOnbl M HU3MMMHM HaONIONAETCS TaKoe
OOJIBIIIOE  AHTPOIIOJIOTUYECKOE pa3iuyue, 4To JleHHuKep HaxXOAUT BO3MOXHOCTb JIOIYCTUTh
npeo0iiaiaHie B Cpejie eBPOICHCKON apUCTOKPATHH IPYTrol packl, 4eM B paboueM cocioBum» [3].

Kak mbl Buaum, B aTHOrpaduu XIX — Hay. XX BEKOB ObUIM MOMYJISPHBI PACOJIOTHYECKHE
UJEH, KOTOpbIE JIETUTUMUPOBAJIM COLUAIBHOE HEPABEHCTBO KaK HEPABEHCTBO pPacoBO-
aHTPOIIOJIOTUYECKOE, KyJIbTypHOE U  HMHTEJUIEKTyalbHO-KOTHUTHUBHOE. [Tpocrontoaun
MPUPABHHUBAJICS K «IIPUMHUTUBHOMY 4YENIOBEKY», «IUKapro», HaXoAdleMycss Ha Ooyiee paHHEH
CTaJUM COLMATIBbHON U KyJIbTYPHOH 3BOJIIOLMH, HEXEIH MPEICTABUTENN BBICHIMX U JJaXKe CPEAHUX
cioeB. K mnpumepy, HU3IMIUM B COLHUAJbHBIE HEPAPXUM COCIOBUSIM M TIpyINIaM TOro XKe
LMBUJIN30BAaHHOI'O €BPOIEHCKOro OO0IeCTBa NPUIMCHIBAINCH TaKHE K€ KAauyecTBa, KaK JaJIEKUM
abopureHam, >KHMBYIIMUM Ha YPOBHE HEOJHTA. AMNMPOKCHMAIMS JaHHOTO OOBEKTa B pPaMKax
HBOJIIOLIMOHUCTCKON (DOPMYJIBI «OHTOr€HE3 HOBTOpPSAET (PUIIOreHe3» IMOABOAMIIA YUEHBIX K Hiee
«IETCKOM HEepa3BUTOCTH», HeJOornyHocTd, mnpanoruyHoctu (JI. JleBu-bprosnb) co3Hanus u
MBILUIEHUS] HU3IINX COCJIOBUH U KJIacCOB.

[TomoOHBIE TIpenCcTaBICHUS OBUTH PaCIPOCTPAaHEHBI HE TOJIBKO M OOIIECTBaX COCIIOBHBIX U
KJIACCOBBIX, HO M B OOLIECTBAaX C TAKUM TUIIOM CTPATU(UKALMOHHONW CHCTEMBbI, Kak KacTtoBas. JIyu
JKakonuo Tak OnuChIBa€T OTHOLIEHHUE K MapHUsaM B HHAMICKOM obecTBe: «B necax Manabapckoro
Oepera BCTpeyaroTCsl IJIEMEHA, KOTOPbIE CUMTAIOTCS JAIEKO HMXKE TUKUX 3BEpeH, pazJelsiouX C
HUMHU O3TU JUKUE IPOCTpaHCTBA. ...I'IyOOKO YKOpEHMBIIMECS IOHATUS U HPABbl HACEJICHUS
YCTQHOBMJIM HA MApHI0 B3IV KaK Ha HEYMCTOE XKMBOTHOE M CTaBAT PEIIUTENIbHYIO Iperpaay
BCAKHUM IONBITKAM WX HPABCTBEHHOT'O BO3POXKICHUS. ...IIAPUSI CUUTAETCSI YEJIIOBEKOM TOJIBKO I10
CBOEMY 300JIOTMYECKOMY OOJIHYHIO U TI0 UMEHU» [4].

CrouT OoTMETUTD, UTO y eBpomeiickoi apucrtokparuu B XIX — nep. mos. XX Beka Haiesncs
YYEHMK B BHJI€ HOBOro mnoOeauBuiero kimacca — Oypxkyasun. H. Damac, paccmartpuBas
B3aMOOTHOLIEHHS] HEMELIKOTO /1BOpa, OypKya U UHTEJUIMT€HIIUU, TOBOPUT O TOM, YTO «...HMMEJIOCh
CTapoe OpyAMe, UCIOIb30BaBIIeECs 111 OTPAHUUYEHUS HEMELIKOTO JBOPSHCTBA OT IPYI'MX CIIOEB, —
MPOBEPKA POJIOCIOBHOM (BMOCIEACTBUU OSTO opyaue, Oyaydu OypKya3HO TmepepaboTaHHBIM,
MOJIY4YHJIO HOBYIO )KH3Hb B HEMEILIKOM PacoOBOM 3aKOHOJaTenbCTBe)» [5, ¢. 92].

Kak Mbl BuUOuM, cociioBHas cTpaTu(UKalMs B CUTyallUM BHYTPEHHUX KOH(IUKTOB U
IPaXJIaHCKUX BOMH IOPOKJaJlla COLMAIBHOTO Bpara-HEl04eNIOBEKAa B BHUJAE HM3IIHUX COCIOBHM.
[TonoO6HO cBOMM TMpenlIECTBEHHUKAM Ha BEpIIMHE COLUAIbHOM HEepapXuH, eBpomneiickas
Oypxyasus TpaHchopMHpOBaa JIETUTUMAIIMIO CBOET0 CTaTyca B PacoOJIOTHYECKUE BO33PEHUs, Te
YHTEpMEHIIIAMU BBICTYNAIU HE CTOJBKO COLIMAJIbHBIE HU3BI, NpEJCTaBUTENN pabodero kiacca u
JIOMIIEH-TIpoJIeTapuaTa, CKOJbKO JPYTrHe€ 3THOCHI W JIIOJU C MNCUXUYECKUMHU M (PU3HYECKHMU
OTKJIOHECHUSIMH.

bapbepsl  conuanbHOW ~ MOOMIIBHOCTH,  MCIIOJIb30BABIIMECS  apUCTOKpaTHEH, Obun
BOCIIPOM3BEJICHBl HAa HWHOW IIPOrpaMME «CBOM-Yy)KOM», BKJIIOYABUIEH pAaCOBBIM IPUHIIMII
midepennmanun U uaeHTUGUKaMu. K npumepy, IeleruTUMU3MPOBAICA TAaKOH BHYTPEHHUUN
KOHKYPEHT KaK eBpeickas OypKya3us, a HEeBpONEHMCKHe OSTHOCHI U  TrocylapcTBa
JIETUTUMHPOBAIIUCH KAK 3aKOHHBIE 11€JIM KOJIOHUAJIbHOM dKCIIAHCHU.

VYV nemenkux OroprepoB B XVIII-XIX Bekax OpiToBama moroBopka: «biau3ko ko aBOpy —
6mu3ko K mpeucnogHei». OHa sBigeT co00il HE TOMBKO XOPOUIYI HMIUTIOCTPALIMIO JIEMOHU3AIUH
(uH(pepHanbHON JerymMaHW3alMl) ONpPENETICHHON COoLMaIbHOW OOLIHOCTH, HO U IOKAa3bIBAET
00paTHYIO NEPCHEKTUBY BEPTUKATBHOM JeryMaHU3allul — PacueI0BEYMBAHUS BBICIIUX HU3IIUMH.

Bocxopsmuii  BekTop — JAeTyMaHM3allMM  OpeanojiaraeT  MHGparyMaHu3aluio U
pacuerioBeYMBaHNE WHIMBHUIOB/TPYII, 3aHMMAIOLIMX 0OJiee BBHICOKOE MOJIO0KEHHUE B COLMAIBHOM
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CTPYKType oOImecTBa. DTO B COIMAIBLHOM IIJIaHE Jake OoJiee CIOXKHBIM BEKTOpP U CIOCO0
JNeryMaHU3alul, IOCKOJIbKY oOjanaHue Oojieeé HU3KUM COIHAbHBIM CTaTyCOM, MEHbIIUMU
paBaMu ¥ MPUBWIETHAMH, SBISETCS OoJjiee YSA3BHUMOM MO3UIUEH IS JETUTUMALUN COLUAIBHOTO
MOJIOKEHUS U KauecTB MHAUBHUAA/Tpynbl. [lockonbky Oosiee BICOKO-PAHTOBbIE MHIUBUIBI/ TPYIIIIBI
M3HAYaJIbHO HAaxXoJATCS B 00Jiee BBIFTOJHOM IOJIO)KEHUH — OHU MOJKPEIUIAIOT CBOU JIETUTUMALIUU
peanbHOM pa3HULIeH B cTaTyce.

HappartuBbl Bocxoasmieil JeryMaHU3alMl CTPOATCS Ha pe(rIeKCHH, pPEeBU3WHU, KPUTHUKE U
OTPUI[AHUM  CYHIECTBYIOIIEH  COIMAIBbHONH  CTPYKTYpbl W JIETUTUMALUNA  TOJOXCHHS
rocrnoAcTByromMx rpynn. OHM NIpU3HAIOTCST HE COOTBETCTBYIOLIMMHU CBOEMY BBIIIECTOSIIEMY
MOJIOKEHUIO [0 TMPUYMHAM YTpaTbl HEOOXOAMMBIX JUIsi 3TOTO KAaueCTB M HECOOTBETCTBUS
(bYHKIMOHATBHBIM 0053aHHOCTSIM. DTOT TUCKYPC (DOPMHUPYETCS] B TEPMUHAX HETOTOBHOCTH BJIACTH
K U3MEHEHHUSM, KOPPYHNIMOHHOCTH, OTJIMYAIOIIUXCS OT OOJBIIMHCTBA HapoJa ILIEHHOCTEH,
HMHTEPECOB U LEJIEH U T.IL.

B cutyannn nndopmanimoHHo# BoiHBI, CBsA3aHHOM ¢ npoBeaeHrueM CBO Ha Ykpaune, ogHa
U3 337a4 MPONaraHaAuCTOB C O0EUX CTOPOH — BbI3BaTh BHYTPEHHHMH KOH(MIMKT B OOILIECTBE,
CBSI3aHHBI C HETraTUBHOM OIICHKOM pPOJM BOEHHOTO, MOJUTHYECKOrO PYKOBOJCTBA, CTENEHU
BOBJICYCHHOCTH KPYITHOTO OHW3HEca B IOMOIIb apMUU M OO0ImecTBy. B kadecTBe MHBapHaHTa
3amagHbIMU CIIEIUATUCTAMU 110 UH()OPMAIIMOHHBIM BOWHAM U IICUXOJIOTUYECKUM OMepanusM Oblia
B3sTa MOJIEIb M MEXaHW3M TporaraHiasl BpemeH [lepBoii MHUpPOBOIl BOWHBI (TIOCKOJBKY OHa
oKa3ajach YCHEIIHON M pa3BOpauyMBallaCh B CXOJHBIX YCIOBHSX COYETAaHUS BOEHHBIX JCWCTBUH,
HEOTMOOMJIN30BaHHOM SKOHOMMKH, HE TOTOBOTO K 3aTSLDKHOMY ITPOTUBOCTOSIHUIO O0ILECTBA U T.11.).

JlaHHBI MEXaHW3M aKTUBHPOBAJICSA IMOIIATOBO M MPEAINOiaran MOCTENeHHOE H3MEHEHHE
OTHOIIEHHUS KO BCEH BIACTHOMN BEPTUKAIU U JEIETUTUMHU3ALUIO IPABSILEN SJIUTHL.

1. Boennble Heyaauu («reHepaibl Tmpenaiu!»), MPUBOIWIM K KPUTHKE BOEHHOTO
pykoBojcTBa («B ['eHITabc HEMELKHE MIMUOHBI!») U BCEU MOJTUTHKO-O0IOPOKPATHYECKON CHUCTEMBI
(«Bmactb mpemaet!»). Lleap — nobutbes packona U KOHGIMKTa B BOCHHON AJIHUTE, YCUTICHUS OOPHObI
3a BJIACTh U MOTEPU €AMHOHAYAIMS U YIPABISIEMOCTH BOEHHBIMU JEHCTBUSIMM.

2. KpymHslil Ou3Hec 0OBHHEH B OTCYTCTBHH MATPUOTU3MA, KOMIIPAIOPCTBE U KOPPYIIUH.

3. llanee axkmeHT NepeHOCWICSs Ha OJMKHEE OKPY)KEHHE TMEPBOTO JIMIA: BBICHIMX
MPUOIMKEHHBIX YUHOBHUKOB, YICHOB MMIEPATOPCKOrO JOMA, YWICHOB CEMbU U MPUOIMKEHHBIX K
HUM J11I («O0sIpe TUI0XHEe», «Ilapulla — HEMEeLKasl IIMUOHKa» U T.J1.).

4. Yxe MOTOM yJap Hampasisuics Ha MEpBOE JIMIO, CHaYaja K HeMy B3bIBaJH C MPOochOaMu
HaBECTU MOPSAJIOK, IOTOM HAauyMHajIachb KPUTHKA U YK€ IOCie — MpsMble OOBUHEHHUS («1aph HE
HACTOSIIITUI»).

OOmuii N1eHTMOTUB BOCXOJAIICH AETyMaHHU3allMM — KOHCTATalusl JEBOJIIOLMU TMPaBALIUIX
CJIOEB, 3JUT U rpynn. HanoMHuM, 4TO IE€BOJIOLMS MHTEPIPETHPYETCS KaK KOMIUIEKC WU3MEHEHUN
(Monudukanuii), CHIKAIONIUN aJanTUBHBIA TOTEHIIMAT BHJAa WIM BEAyIIMX K Oojiee CTapbiM
(perpeccuBHbIM) QuiioreHeTndeckuM (popmam. J[aHHBIN aCEKT MUHTEPIPETUPYETCS B KATETOPUIX
BBIPOXKJIEHUS WJIM 3JI0KAaYECTBEHHOI'O IMEpPEepOKJIeHUs AUT. BpIpoxkaeHue mposBiaseTcs B
MMOTOMCTBE DJIUTAPUEB, HECTIOCOOHOM MO MHTEIJIEKTYadbHbIM U JIMYHOCTHO-BOJIEBBIM KauecTBaM K
WCIIOJIHEHUIO TPaJUIIMOHHBIX (YHKIMI U OTBETaM Ha HOBbIE BHEIIHUE BBI3OBBI. 3JI0KaUE€CTBEHHOE
nepepoxxaeHue GopMyIupyeTcsl B KaTErOpUsAX OTXO0Ja OT OOIIEHAPOIHBIX IIeNiel U 3aMBbIKaHUH Ha
COOCTBEHHBIX Y3KOKJIACCOBBIX MHTEpECAX U MPH 3TOM OJIOKMPOBAHUH COLMANIbHBIX TUPTOB. To ecTh
MpaBsIIas AJIUTA MBITAETCS OCTAHOBUTH MpOIECC «IUPKYIsuu >nut» (B. [lapeto) u coxpaHuth
CBOM TMO3MIIMHM B CHCTEME 3a CYET MPENSTCTBOBAHMS COLMAIbHON MOOMJIBHOCTH (TO, YTO B
COLIMOJIOTHH HA3bIBAETCS «COLMaNbHas Kiay3yia»). OHa CTAaHOBUTCS CIMIIKOM YK «KJIACCOM IS
cebs» mo K. Mapkcy. Ilorps3mmii B cOOCTBEHHBIX MOPOKAaX M MOpPAIbHO JerpajupOBaBIIUN
NPEJCTaBUTENIb JJIUTBI U €ro «4axjoe HeCmocoOHOe IOTOMCTBO» B cily4ae BOCXOISIIECH
JeryMaHHU3aluH SBISIIOTCS CBOEOOPA3HBIMH «yHTEPMEHIIIAMU HA000POT».

Ho nmo1o0HbI# B3r1s1 BO3MOKEH JUISl YCTOSIBIIUXCS AJIUT, UMEIOIIUX JITUTENbHYIO HCTOPHUIO
rOCIIO/ICTBAa B TOM WJIM MHOM OOIIECTBE. A Ha OTHOCHUTEIHHO HEJaBHO CPOPMHUPOBAHHBIE AIIUTHI U
COLIMAJIbHBIE CIIOM MOKET PacCHpOCTPaHSATHCS MHEHHE 00 MX HM3HAdyaJdbHOM HHU3KOM KadecTBe M

Issue No. 2, 2023 179



CoBpemeHHas Hayka U uHHOBauuu. 2023. Ne 2 (42)

HapyIICHUH TNPHUHIMIA CHPABEAIMBOCTH TPU CEJIEKIUU W BOCXOJAIIEH MOOMIBHOCTU JaHHBIX
WHIWBHUIIOB, KaTeropuii u rpynn. K mpumepy, 9acTh COBPEMEHHOTO POCCHMCKOTO 00IIecTBa
CUMTAET HECHpPaBeUIMBOM UTOTU mpuBaTu3auuu 1990-x rojos, npuBeauiell K NOSBICHUIO HOBOTO
KJlacca KpYIHBIX COOCTBEHHUKOB. Ero mpeiacraButesnn paccMaTpUBAOTCS Kak —pe3yibTar
OTPHLIATEIILHOTO OTOOpa W KOPPYIIMOHHOTO HECHPABEUIMBOTO IepepactpesiesieHus] HapOIHOU
cobctBeHHOCTH. OTCI01a O0MIINE B BEPXHUX CJIOSIX MIPEACTABUTENENH OPraHU30BaHHbBIX MTPECTYITHBIX
cooOmiecTB M pa3HOOOpa3HBIX BBICKOYEK M MPOXOAUMIIEB, HE3ACIY)KEHHO BO3BBICUBIIMXCS
napBeHio. BypHbIil nporiecc nepBOHAYaIbHOIO HAKOIUIEHUS KamnuTana (elle He OKOHYMBILUICS B
Poccun) onepesxarn mpoueccsl JETUTUMU3ALUH TTON0KEHUST (POPMHUPYIOLIETOCS BBICIIEr0 Kjacca U
UIUTHBIX TPYNIL. DTO ONPEAEISIIO U OIPEIesieT OCHOBAHUS s IEIETUTUMALMK UX TOJI0XKEHUS CO
CTOPOHBI HEJIOSUIBHBIX 0o0Jiee HHU3KOPAHTOBBIX CIIOEB, KaTEropuil W Tpymmn U creuuduky
BOCXOJISIIIEH AeryMaHHU3alHH.
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Abstract. The article deals with the main trends and contradictions in the development of
Turkey's cooperation with the states of the Western Balkans at the beginning of the 21st century.
The material highlights the reasons for the activation of Ankara's policy in the Western Balkans, its
stages and mechanisms for the implementation of the set foreign policy goals. In conclusion, the
author comes to the conclusion that Turkey, together with the European Union, the United States
and China, is becoming the main actor in international relations influencing the development of the
Western Balkans.

Key words: Western Balkans, Turkey, soft power policy, Muslim community, NATO, R.
Erdogan, Bosnia-Herzegovina.

For citation: Kryuchkov 1. V. Turkey's Policy in the Western Balkans at the Beginning of
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After the collapse of the SFRY, the Balkans did not belong to the main direction of Turkey's
foreign policy. In the 90s. she maintained stable relations with Albania, Croatia, North Macedonia
and Bosnia-Herzegovina. Ties with Serbia and Montenegro remained difficult. Ankara was
involved in the conflicts in Bosnia-Herzegovina and Kosovo to one degree or another, but at the
same time it did not suffer major image losses, which created the prerequisites for building a
dialogue in the future with all the states of the Western Balkans. Turkish military units were part of
the peacekeeping forces in Bosnia-Herzegovina and Kosovo. Ankara showed interest in the speedy
stabilization of the situation in the Balkans. Since the Balkan Peninsula opens the way for Turkey to

Issue No. 2, 2023 181


mailto:igory5@yandex.ru
https://doi.org/10.37493/2307-910X.2023.2.17
https://doi.org/10.37493/2307-910X.2023.2.20

CoBpemeHHas Hayka U uHHOBauuu. 2023. Ne 2 (42)

Europe and allows it to act as a transit zone in the development of cooperation between Europe and
the states of the Middle East and North Africa.

At the beginning of the XXI century. Ankara's foreign policy in the Balkans is changing
radically. She was no longer going to be a passive observer or follow the lead of foreign policy in
the region of the great powers and the EU. Turkey's increased attention to the Balkans is partly a
reaction to the slowdown in the country's contacts with the EU. It is no coincidence that it has been
heading towards the development of close political, economic and cultural contacts with the states
of the Western Balkans since 2006, when the negotiation process between Ankara and Brussels on
its EU membership was stalled [4, p.65].

In 2009, with the advent of the new Minister of Foreign Affairs, A. Davutoglu, Turkey's
Balkan policy became more active. His foreign policy concept, in addition to reducing dependence
on the West, assumed Turkey's performance as an intermediary in the dialogue between the states
of the Balkan Peninsula and the West. Thus, the new minister did not refuse close cooperation with
the West. This doctrine contributed to the strengthening of Turkey's position in the Balkans. A.
Davutoglu disowned the doctrine of neo-Ottomanism, putting forward the principle of "Zero
problems with neighbors” on the agenda. The doctrine of neo-Ottomanism irritated the Balkan
states. In it they saw a possible variant of the next Turkish expansionism in the region [23, p. 381].
The Zero Problems with Neighbors policy is based on the observance of four principles: security,
economic cooperation, political dialogue and preservation of the multicultural regions, including the
Balkans. A. Davutoglu staked on the transformation of Turkey into a great power. The
implementation of this approach involved expanding cooperation with states outside the Euro-
Atlantic bloc, primarily those located in the former Ottoman Empire. Therefore, many politicians
suspected A. Duvotoglu of sympathy for neo-Ottomanism, despite his statements on this matter.

Ankara supported the desire of the Western Balkans to join NATO and the EU as soon as
possible. Turkey understands that further advancement of the EU and NATO on the peninsula is
inevitable, trying to adapt its Balkan policy to this factor. It somewhat reduces Turkey's ability to
implement its own policy in the Balkans. Turkish politicians are well aware that the EU has a huge
advantage over other players in the Balkans in terms of promoting its own interests [25]. At the
same time, the political elite of the country understands the benefits for Turkey itself from the
expansion of NATO and the EU in the Balkans, their establishment on the peninsula will help
reduce conflict and stabilize the political situation in the region. In the summer of 2022, Turkey
officially welcomed the start of negotiations between Brussels and Macedonia and Albania on EU
accession.

Turkey assists the countries of the Balkan Peninsula in the modernization of the armed
forces, bringing them closer to NATO standards, helps Albania, Kosovo and Macedonia to open
military academies, willingly accepting officers from the Balkan states in their own military
schools. So, in August 2021, Turkey and North Macedonia signed an agreement on cooperation in
the military sphere, which provides for the annual allocation of funds by Ankara to increase the
combat readiness of the Macedonian army. In the EU, Turkey's promotion of its interests causes
great concern. Many European politicians suspect R. Erdogan of promoting political Islam in the
Balkans, which often does not fit in with European values, and will contribute to the excessive
expansion of Turkey's influence in the region.

The activation of Turkish policy in the Western Balkans from 2006 to 2016 gave the first
positive results. From 2002 to 2016, Turkey's trade with the states of the Western Balkans increased
from $435 million to $3 billion [8]. Contacts are expanding in other areas. According to Turkish
experts, Turkey's rapid return to the Balkans was facilitated by the loss of EU and US interest in the
Balkans after 2006-2008. despite all their rhetoric [22].

Since 2016, after an unsuccessful coup attempt in Turkey and the constitutional reform
carried out by R. Erdogan, Ankara's relations with the West are clearly cooling. Since that time, the
next stage in the Balkan policy of Turkey begins. It relies on building its own more independent
policy in the Balkans and other regions of the world. Turkey is acting very cautiously and
pragmatically in achieving its foreign policy goals in the Balkans, prioritizing soft power politics.
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One of the instruments for its implementation in the Balkans is the Turkish Cooperation and
Coordination Agency (TIKA). From 1995 to 2022 it has implemented more than 990 projects in
Bosnia-Herzegovina, more than 340 projects in Serbia from 2002 to 2022. and about 100 projects in
Croatia from 2015 to 2022.

Turkey is closely watching the competition of the US, EU, China, Russia in the Balkans.
Recognizing the weight of the positions of these actors of international relations, it is aware of its
ability to achieve long-term goals in the region. As an important condition for the development of
relations with the Balkan states, Turkey considers its centuries-old historical and cultural ties with
the Balkans [25]. At one time, the peoples of the region were part of the Ottoman Empire, which
serves as the basis for building a dialogue between Ankara and them in the present and future. The
concept of Balkan identity arises as a result of the civilizational interaction of the Ottoman Empire
with the Balkans, the similarity of the cultural codes of the Turks and the peoples of the peninsula.
In modern Turkey, they tend to idealize the history of the Ottoman Empire, forgetting about the
difficult relationship between the Balkan peoples and the Port in the 19th and 20th centuries.

Therefore, an important tool for expanding Turkey's influence in the Balkans is the
formation of a new historical memory. An important impetus to the implementation of this policy
was the centenary of the beginning of the Balkan wars, widely celebrated in 1912 [7].
Representatives of the historical community of the countries of the Western Balkans are invited to
events held in many cities of Turkey. Turkey emphasizes the policy of "genocide” by Russia and its
allies against the Muslim population in 1877-1878. and 1912

With Albania, North Macedonia and Bosnia-Herzegovina, joint history textbooks are being
prepared. In 2013, sections of textbooks devoted to the Ottoman Empire were rewritten in Kosovo
in order to somewhat smooth out the hard facts from its history. It should be noted that attempts to
rehabilitate the history of the Ottoman Empire with the previous historical experience of the peoples
of the peninsula. References to historical experience cause a negative reaction among the Christian
population of the region. However, among the Muslims of the Western Balkans there is also no
complete unanimity on this issue. In Albania and Bosnia-Herzegovina, their Ottoman past is rather
cool. For example, in Bosnia-Herzegovina, the policy of the Porte, when it ceded the provinces to
Austria-Hungary, is still difficult to perceive. On the contrary, in Kosovo and North Macedonia, the
new historical rhetoric of Turkey finds support [21, p. 162].

In the mass consciousness of the inhabitants of the region, “history is being rewritten” with
the help of Turkish television series that idealize the history of the Ottoman Empire and lay a new
perception of it among the population of the Western Balkans. Moreover, they create the image of a
strong Turkey with a great historical past [3, p. 153]. All sociological surveys show the incredible
popularity of Turkish TV series among TV viewers in the Western Balkans. In North Macedonia,
they came second in popularity after the release of news, and in Montenegro they replaced Latin
American series. Such series include "The Sultan of My Heart", "Magnificent Age"”, "The Last
Emperor", "Once Upon a Time in the Ottoman Empire" and others. Many series are financed from
the state budget of Turkey, which shows how important they are for promoting Ankara's interests
outside the country and the ruling elite understands this [13]. Turkish talk shows, such as "Leaf
Fall" or "The Bride from Istanbul", provided free of charge to TV channels in the countries of the
Western Balkans and melodramas create an image of a developed Turkey, where there is no
domestic violence, where the traditional way of family life and religion are honored [2].

In building bilateral and multilateral relations with the states of the Western Balkans, Turkey
relies on promoting its own economic interests, realizing that this is the key to creating long-term
ties with the Balkans. Therefore, for Ankara, pragmatism, and not loyalty to Islamic identity,
becomes the dominant principle that determines its Balkan policy. Even in the restoration and
construction of mosques in the region, Turkey focuses on the restoration of the historical and
cultural heritage of the region, which will allow the Balkan states to successfully develop tourism
and thereby improve their own economic situation.

Ankara is not only building bilateral ties with the states of the Western Balkans. She
supports various integration processes within the region, believing that they can improve relations
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between the Balkan states and bring additional benefits for Turkey itself. In June 2021, Serbia,
North Macedonia and Albania establish an alliance of three states "Open Balkans”, which is
heading towards the creation of a single economic space. In June 2022, Turkish Foreign Minister
M. Cavusoglu took part in the Open Balkans summit held in Belgrade.

The Muslim community is one of the tools for promoting Turkey's interests in the region
[19, p. 122-123]. This fact is also of internal political significance for Turkey, since on its territory,
in particular, there is a large Albanian community that supports the development of Turkey's equal
relations with Albania, Kosovo, North Macedonia and Bosnia-Herzegovina. According to Turkish
official structures, from 16 million to 20 million inhabitants of Turkey have Balkan roots [18]. This
circumstance reinforces Ankara's sense of its "historical responsibility” for the fate of the Balkan
Peninsula.

Turkey's policy finds understanding, first of all, among the Muslim part of the population of
the Western Balkans, and R. Erdogan's personality is very popular among Muslims. Muslims make
up over 90% of the population of Kosovo, over 65% of the population of Albania, about 53% of the
population of Bosnia-Herzegovina, about 33% of the population of North Macedonia, about 18% of
the population of Montenegro, over 3% of the population of Serbia and 1.5% of Croatia. In total,
more than 7.6 million people live in the Western Balkans. [21, p. 158]. Despite all the deportations
and other historical conflicts, the Turkish community has survived in the Western Balkans.
According to various estimates, it numbers from 35 thousand people. up to 100 thousand people
The Turkish Foreign Ministry notes the presence of the Turkish community in Macedonia (about 80
thousand people) and Kosovo (about 18 thousand people) [26].

They see Turkey as a defender of their interests both inside the Western Balkans and
beyond. R. Erdogan supports these sentiments, constantly emphasizing in his speeches the intention
to protect the interests of Muslims in the region [9, p. 63]. Turkey is a model for Kosovo, Albania
and Bosnia-Herzegovina in the field of political structure and economic development model, where
moderate Islamization is combined with a secular development model. However, there are also
some difficulties here. After the failure of the coup in 2016, the governments of the countries of the
Western Balkans refused to close the structures associated with F. Giillen. In 2020, there were 8
educational institutions controlled by the F. Giillen Foundation in Kosovo, 6 in Albania, 5 in North
Macedonia, and 4 in Bosnia-Herzegovina [9, p. 69].

About the degree of intensity of Turkey's relations with the states of the Western Balkans are
the constant contacts of senior officials of the participants in the political dialogue. President R.
Erdogan regularly travels to the Balkans, and the heads of the Balkan states to Turkey. R. Erdogan
made the largest number of visits to Bosnia-Herzegovina, where he has been visiting annually since
2018. The President of Turkey has been visiting several Balkan states at once. For example, in
September 2022 he visits Boshia-Herzegovina (secondary), Serbia and Croatia. Contacts are
maintained at the level of individual ministries and departments, heads of parliaments. Thus, on
December 20-22, 2022, the Chairman of the Turkish Grand National Assembly M. Sentop visits
North Macedonia. Montenegro and Serbia, etc.

A striking example of the effectiveness of Turkish policy in the Western Balkans is the
relationship between Ankara and Belgrade. They evolved rather complicated, being weighed down
by the historical past. In 1999, during the NATO operation in Kosovo, all relations between the
countries are frozen. Since 2005, a thaw has begun in Serbo-Turkish relations. Turkey's recognition
of Kosovo's independence in February 2008 again worsened Ankara's ties with Belgrade. It should
be noted that there was no complete unanimity of opinion among the ruling elite of Turkey on this
issue. Ankara understands the importance of developing relations with Belgrade in order to expand
its influence in the Balkans. Therefore, even during periods of significant cooling of Serbo-Turkish
relations, Ankara has always emphasized the need to normalize contacts with Belgrade [24]. Serbia
has significant economic potential and has a favorable geographical position, opening a convenient
way for Turkey to Europe.

On October 26, 2009, Turkish President A. Gul visited Belgrade for the first time since
1986, opening up new prospects for the development of relations between the countries. In 2009,
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the parties are establishing active economic cooperation, in particular, Turkey is an investor in the
construction of two international strategically important highways Belgrade-Bar and Belgrade-
Sarajevo, as well as the national highways Novi Pazar-Tutin and Kuzmin-Rach. In October 2013, R.
Erdogan's speech in Prizren (Kosovo) caused a diplomatic scandal, after his words that "Kosovo is
Turkey, and Turkey is Kosovo." The Serbian public was outraged by these statements of the
Turkish Prime Minister. However, neither Ankara nor Belgrade were interested in breaking off
relations. Serbia was one of the first to condemn the coup attempt in Turkey in 2016, which had a
positive impact on its further relations with Ankara. In October 2017, R. Erdogan makes his first
visit as president to Serbia, confirming his intention to develop comprehensive ties between Ankara
and Belgrade.

In October 2018, R. Erdogan again visited Serbia, he was accompanied by 8 ministers and
about 200 entrepreneurs. The parties agreed to increase mutual trade and implement a number of
joint projects. The development of the Turkish Stream gas pipeline in Serbia is a topic for a separate
discussion. In September 2021, Serbian President A. Vuci¢ highly appreciated the relations between
Serbia and Turkey, calling it, like Russia, a friendly country. However, according to the Serbian
President, the stumbling block for the strategic partnership of the parties is their attitude towards
Kosovo. If Turkey strives to create favorable conditions for the international recognition of Kosovo,
Serbia, on the contrary, is making efforts to slow down this process [1]. In 2022, another conflict
topic arose in relations between Ankara and Belgrade, it is about Turkey's intention to transfer a
large consignment of weapons to Kosovo, including the famous Bayraktara drones.

In recent years, Turkish companies have shown great interest in cooperation with Serbia. As
a result, in 2021, 50 Turkish companies had contracts worth $847 million in the country. In total,
about 700 Turkish companies operated in Serbia in 2021. In 2010, the trade turnover between the
countries reached 306 million dollars. In 2021, the volume of Turkey's foreign trade with Serbia
exceeded 1 billion 730 million euros. The volume of Turkish investments in Serbia reached 300
million euros [10]. Great hopes are placed on the development of tourism. Citizens of Serbia
willingly visit the resorts of Turkey. In 2022, according to preliminary estimates, about 300
thousand Serbian tourists will have a rest in Turkey.

Ankara is showing great interest in the Muslim community in Serbia. During visits in 2017
and 2018 R. Erdogan visited the city of Novi Pazar, where a significant part of the Muslims of
Serbia lives. The city council declared him an honorary citizen of the city. When a military coup is
attempted in Turkey in 2016, local residents staged a massive demonstration in support of it. After
that, Turkey invests heavily in the modernization of the urban economy of Novi Pazar, the
development of education and culture of Muslims. Ankara fully coordinates these actions with
Belgrade. In September 2022, during the visit of R. Erdogan to Serbia, a decision was made on the
possibility for their citizens to visit the partner country according to internal documents, which was
a good signal for the further development of Serbian-Turkish relations [10].

Turkey's interest in Boshia-Herzegovina is connected with the complex process of formation
of the national identity of the Bosnian Muslims, which is largely based not on the ethnic, but on the
religious factor. Ankara sees Bosnian Muslims as one of the most important factors contributing to
the advancement of its interests in the Western Balkans. Moderate Islamization is noted in the
country, affecting, first of all, that part of the country that is controlled by Bosnian Muslims and
partly by Croats. Various Turkish NGOs and jamaats provide multilateral assistance to the Muslims
of Bosnia-Herzegovina, including in the construction of mosques and Islamic centers. Tiirkiye is
interested in developing the identity of Muslim Bosnians and moderate Islamization of the country.
In this regard, it is an example for Bosnia-Herzegovina. During the civil war in Bosnia-Herzegovina
and in the first post-war years, much was said about the possibility of an increase in the popularity
of the Salafi ideology or Shiism in the country. This option does not suit Turkey, since both currents
are on anti-Turkish positions [22]. Turkey's religious policy in Bosnia-Herzegovina and in the
Balkans in general is welcomed by the EU and the US. It is seen as an important barrier to the
spread of Salafism in the Western Balkans, promoted by the Arab monarchies of the Persian Gulf
and Shiism - by Iran.
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Tiirkiye seeks to develop joint educational projects. In this regard, she shows great interest
in Sarajevo University and the private Burch International University, founded in 2008 in Ilidzh
[20]. Throughout the country (with the exception of the Republika Srpska), Turkish colleges are
actively opening. In 2009, in Sarajevo, the first in the Balkans, the Institute named after. Yusuf
Emre. For the first 10 years of the institute's activity, more than 5 thousand people. were trained in
the Turkish language, which is introduced as one of the foreign languages in the educational
program of the country's secondary schools. TIKA carries out the restoration of the monuments of
the country's historical and cultural heritage that suffered during the civil war, including the Aladja
mosques (included in the UNESCO World Heritage List) in Foca (it was completely destroyed in
1992), the Aranudiya mosque (destroyed in 1993) in Banya Luka and others.

Turkey consistently stands for the territorial integrity of Bosnia-Herzegovina, criticizing the
actions of the Republika Srpska and its leader M. Dodik, which can upset the fragile balance of
interests between the conflicting parties. At the same time, Turkish officials, including President R.
Erdogan, regularly meet with M. Dodik, who supports the development of cooperation between
Bosnia and Herzegovina and Turkey [16].

By 2013, Turkey's economic success in Boshia-Herzegovina remained very modest. There
was only one Turkish bank operating in the country, Bosna Ziraat Bankas I". The volume of
investments also remained at a low level. While many European states guaranteed the rights of their
investors in Bosnia-Herzegovina, Turkey did not resort to such practice. As a result, Bosnia-
Herzegovina received most of Turkey's financial injections in the form of aid. This situation did not
suit Ankara, so it stimulates economic cooperation with Bosnia-Herzegovina. In 2021, Bosna Ziraat
Bankas1 already had 30 branches and branches in the country. Turkish companies Hayat Holding
Company, which owns a pulp and paper mill, and Sisecam Chemicals, which has become the
flagship of the country's chemical industry, are becoming its largest exporters. In 2021, Turkish
investments reached 265 million euros, and the volume of trade was 876 million dollars [11].
Tiirkiye supported the country's accession to the Turkish Stream. An important step for Turkey to
strengthen cooperation with Bosnia-Herzegovina, as well as with Serbia, is the agreement on border
crossing by citizens on internal passports, reached in September 2022 during the visit of Recep
Tayyip Erdogan to Sarajevo.

Ankara is counting on strengthening ties between the leading states of the Balkan Peninsula
under its auspices. In 2009, the Turkey-Croatia-Bosnia-Herzegovina and Turkey-Serbia-Bosnia-
Herzegovina alliances are being created. One of the objectives of this interaction is to improve the
situation in Bosnia-Herzegovina and reduce tension in its relations with its closest neighbors. In
addition, large ethnic groups living in Boshia-Herzegovina stand behind Croatia and Serbia [22].

Turkey's contacts with Croatia have been developing quite dynamically in recent years.
After the abolition of the double taxation system, the trade turnover between them increased from
30 million euros in 2001 to 250 million euros in 2010 [18]. Croatia's accession to the EU only
opened up new prospects for relations between the parties. They were given particular momentum
by R. Erdogan’s visit to Zagreb in January 2018, where the parties agreed to develop cooperation in
various fields, primarily in the field of tourism, banking, and renewable energy sources. As part of
these agreements, Turkish companies built the first geothermal power plant in Croatia. They are
also building a railway line between Koprivnica and Krizhevtsi. Companies from Turkey are
building shopping centers, participating in the modernization of the country's urban economy,
including the reconstruction of the building of the Croatian Foreign Ministry. In 2021, Turkish
investments in the Croatian economy reached 200 million euros, and the volume of trade was
almost 900 million dollars [17]. However, Ankara and Zagreb constantly emphasize that they have
not fully exploited the potential for further expansion of economic cooperation.

The countries are developing ties in the humanitarian sphere. In Sisak, Tiirkiye is building
an Islamic cultural center named after R. Erdogan. More than 4,000 Muslims live in Sisak and the
surrounding area, who at one time fled the civil war in Bosnia-Herzegovina [15]. The Institute is
opened in Zagreb. Yunus Emre, who provides everyone who wants to learn Turkish.
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Demonstrating unanimity on many issues on the international agenda, Croatia and Turkey at
the same time have certain disagreements, including in assessing the development of the situation in
the Western Balkans. In September 2022, R. Erdogan paid a visit to Zagreb, where he met with
Croatian President Z. Milanovic. They discussed a possible option for electoral reform in Bosnia-
Herzegovina. The Turkish President believes that the main communities living in the country
should themselves come to a compromise on this issue. While his Croatian colleague spoke in favor
of the development of the reform by the international community and its implementation in
practice, regardless of the consent of the leaders of the communities, in this case, the Bosnian Serbs
were meant [15].

The development of Turkey's relations with Albania are in the nature of a strategic
partnership. Albanian leaders will regularly meet with senior Turkish officials. In January 2022, R.
Erdogan visited the country. Albanian Prime Minister E. Rama constantly visits Turkey.

The parties annually increase economic cooperation. In 2018, Turkish Airlines helped
Albania establish its own airline. Turkish investors have built the new Avlonya International
Airport. In 2021, about 800 Turkish companies operated in the country, investing almost $3.5
billion in its economy, and the volume of mutual trade reached $850 million [6]. Turkey and
Albania are developing cooperation in the field of agriculture, education, culture and in the social
sphere. In Albania, the Institute Yunus Emre is active in Tirana and Shkodra.

Tiirkiye is also developing comprehensive cooperation with Montenegro. In August 2021,
R. Erdogan visited Montenegro for the first time, where he expressed support for the country's
intention to join the EU. In December 2022, during the visit of President M. Djukanovic to Istanbul,
both leaders summed up their preliminary results, emphasizing the need to further expand contacts
between the two countries. Turkish businessmen master the country's market. In 2021, 3,800
companies invested $67 million in the country, and mutual trade reached $250 million [14].

The countries are developing cooperation in the humanitarian sphere. TIKA in Montenegro
is implementing 400 projects worth 20 million euros. In Montenegro, there is the Institute. Yunus
Emre (Podgorica). As a result, more than 2 thousand had the opportunity to learn Turkish. About
500 Montenegrin students received scholarships to study at universities in Turkey [14]. Moreover,
scholarships include payment for travel and accommodation in student dormitories.

North Macedonia has established friendly relations with Turkey. In 2008, the parties entered
into a strategic partnership agreement. Ankara facilitated the entry of North Macedonia into NATO
in 2020. In August 2022, the parties celebrated the 30th anniversary of the establishment of
diplomatic relations. Ankara supports Skopje's intentions to join the EU, taking the side of North
Macedonia in its conflict with Greece over the name of the country [5]. Turkey is alarmed by the
activities of F. Giillen's supporters among the large Turkish community of North Macedonia, as M.
Sentop stated on December 22, 2022 during his visit to Skopje. Turkey's economic ties with North
Macedonia are developing dynamically. In 2021, 1,350 foreign companies operated in the country,
of which 25% were Turkish companies. They are implementing various projects from the
modernization of Skopje International Airport to helping the country modernize the agricultural
sector. In 2021, the volume of mutual trade amounted to 780 million euros.

Ankara and Skopje pay considerable attention to cooperation in the humanitarian sphere. In
Skopje, there is the Institute. Yunus Emre. Tiirkiye is helping Macedonian Muslims build mosques
and open Islamic centers. At the same time, the North Macedonia Information Center begins its
work in Istanbul. Cooperation between countries in the field of education and culture can be
considered fruitful. In Turkey, the restoration of the house of M. Kemal's parents at the initiative of
the government of North Macedonia caused a great resonance.

Turkey was one of the first to recognize the independence of Kosovo on February 18, 2008.
It immediately sets a course for the development of comprehensive relations with Kosovo. Ankara
constantly declares the inviolability of the territorial integrity of Kosovo and supports its aspirations
to join NATO and the EU. In particular, this position was once again voiced in September 2022 by

'Russia, along with other states, did not recognize the independence of Kosovo.
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M. Cavusoglu during his visit to Pristina [12]. At the same time, Tiirkiye is counting on further
dialogue between Serbia and Kosovo, offering its mediation services. Tiirkiye is becoming one of
the largest investors in the country. With her participation, the airport in Prishite is being
modernized, bridges, highways and other facilities are being built. Cooperation between the two
countries in the humanitarian sphere is developing.

Thus, Turkey at the beginning of the XXI century. intensified relations with the states of the
Balkan Peninsula. It is interested in maintaining stability in the region, since the Balkans open the
shortest route to Europe for Ankara. The significance of this fact especially increases after the
increase in energy supplies through the country from the South Caucasus, Russia and the Middle
East to Europe. Therefore, Tiirkiye supports the efforts of the states of the region to join NATO and
the EU. After 2016, Turkey seeks to pursue a more independent policy in the Western Balkans from
Western countries. In achieving its goals, Ankara quite effectively used a set of factors that ensure
the strength of its positions in the Western Balkans (economic, military-technical, political
cooperation, soft power policy, contacts with the Muslims of the region). At present, Turkey, along
with the EU, the US and China, is the leading external player that determines the development of
the Western Balkans at the beginning of the 21st century.
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Annomayun. B Ooemoxpamuueckux noaumuueckux cucmemax 6cee0da Ha NEpeoM Mecmo
CMOSANL 8ONPOC 0 Kavecmee U IPHeKmusHOCmuU CUCmeMbl MeCmHo20 camoynpagienus. Ilpu smom
Pazeumocms 0eMOKPAMU4ecKux UHCMumymos npeononazand 63auMoebie00HblL OUdN0e 61ACMU C
2PadscOaHckum obwecmeom. B cmpanax ¢ mMpaH3umHoOU  CUCMEMOU OeMOKpamuu, —2oe
nonumu4ecKue UHCIMumymol U 2paxcoancKoe 00Wecmseo Haxoo0ames 8 COCIOAHUU QOPMUPOBAHIS,
makue Ouan0208vle opMbl OMHOWIEHUSI 6Ce20d  BbI3LIGANU MHOLOYUCIEHHbIe HAPEKAHUs,
gcneocmeue NOCMOAHHLIX U MHOLOYUCIEHHbIX cucmemHulx cooes. Pecuon Cesepnoco Kaskasza
umeem yenwiti psA0 cneyu@uueckux ocobeHHocmet, HocsAwue KAk MPAHCHOPMAYUOHHDII
(MoOepHucmcKull) xapakmep, MaxK U CEA3AHHBIU C CYWECMBVIOWUMU 30eCh UCTOPUYECKUMU
smuonoaumudeckumu mpaouyusmu. Cneyuduxa 60 MHO2OM OemMePMUHUPYEMCS CYUWeCmBYIOWUMU
MpaouyusiMu, OCHOBAHHLIMU HA ONbIME CAMOOLIMHO20 0020CYOAPCMEEHOU IMHOOEMOKPAMULU,
NOOOCHAHHOU NOO KOHKpemmuvle 61dcmHbvle omHuoweHus. Ilpu smom cywecmeyowue 30eco
cucmembl MeCmHO20 CAMOYNPABTIEHUs, 8eCbMAd OP2AHUYECKU COYeMAalomcs ¢ IMHOKPAMUYeCKUMU
mpaouyusmu. menno ananuzy smux ocobennocmeti u 6yoem noceaujena Hacmosuas paboma.

KiwueBble cj10Ba: permoHaTU3aIisl; MECTHOE CaMOYIPABICHUE; TOJMTHYECKUE DIHTHI,
KaJpoBasi MOJINTHKA; TPAJULIUH; BBI30BBI U YTPO3bI; KPU3UC

s nurupoBanms: Jlumapea M.B. OcoOGeHHOCTH COBpPEMEHHOH peruoHaIu3aluu
CHCTEMBbl MECTHOT'O CaMOYTIpaBJIeHus (Ha MpUMepe HallMOHaNbHbIX pecnyoinuk CeBepHoro Kaskasza)
Il Cospemennas nayxa u unnosayuu. 2023. Ne2 (42). C. 192-202. https://doi.org/10.37493/2307-
910X.2023.2.21

Abstracts. In democratic political systems, the question of the quality and effectiveness of
the local self-government system has always come first. At the same time, the development of
democratic institutions suggested a mutually beneficial dialogue between the authorities and civil
society.In countries with a transit system of democracy, where political institutions and civil society
are in a state of formation, such dialog forms of relations have always caused numerous complaints
due to constant and numerous systemic failures. The North Caucasus region has a number of
specific features that are both transformational (modernist) in nature and connected with the
historical ethnopolitical traditions existing here. Specificity is largely determined by existing
traditions based on the experience of an original pre-state ethnodemocracy, caught up with specific
power relations. At the same time, the local government systems existing here are very organically
combined with ethnocratic traditions. Up to the analysis of these features this paper would be
devoted.

Key words: regionalization, local self-government system, political elites, personnel policy,
traditions, challenges and threats, crisis
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Kak moka3bIBaeT MCTOPHUECKUN TMOTUTUYECKUIN OMBIT, 3PPEKTUBHOCTh BIACTH BO MHOTOM
3aBHCHUT OT TOT'O, KaK LIEHTPaJIbHbIE CTPYKTYpPbI HAXOASIT B3aUMOIIOHUMAaHNE C MECTHBIMU OpraHaMu
BjIacTd. HacKONbKO yCIENIHO OHU PEHIAloT COBMECTHBIE 33Jayl, HACKOJIBKO TIyOOKO
YCTaHABIIMBAETCS y HUX B3aMMOIOHMMAaHHE M B3aUMOJIOBEpHE, HACTOJIbKO 3((EeKTUBHEW OHHU
OLICHUBAIOTCSI OOIIECTBEHHBIM MHEHHUEM U UMEIOT OOIIECTBEHHYIO HOICPKKY. [CM.: 26-27]

B naHHOM wuccienoBaHMM Mbl  OOJIBIIE OCTAHOBMMCSI HE Ha CaMOM MEXaHU3Me
dbopMupoBanust ¥ GYHKIIMOHUPOBAHUU CHCTEMBI MECTHOTO CaMOYIpPAaBIIeHUs, a HA TeX (pakTopax,
KOTOpBbIE OKa3blBAalOT IMpsiMOe (HEMOCpeICTBEHHOE) BIusHUE Ha Hero. McciemoBaHus 3TOro
MOJIUTOJIOTUYECKOTO KOHTEKCTA, MO3BOJISIET HaM 0oJiee aJleKBaTHO TMOHSTh M CaM MEXaHH3M €ro
paboTHI.

Jannas TeMa HampsIMyl0 CBsi3aHa C MpOOJEMOM MEXKHAIMOHAIBHBIX OTHOIICHUU U
HAIlMOHAJILHOW WACHTUYHOCTHIO. VIMEHHO QopmHpoBaHUE U DPa3BUTHE MOCIEAHEH BO MHOTOM
MpeonpeaesieT 0COOCHHOCTH U XapaKTep MECTHOT'O CaMOYIIPaBICHHUS. 3apyOeKHbIC aBTOPBI 4aCTO
paccMaTpuBalOT OCOOCHHOCTH MEKHAIMOHAIBHBIX OTHOIICHHM B KOHTEKCTE MOJUTHUKU BEIYLINX
MHUPOBBIX JepxaB u mporeccoB riobamusanuu (D. Campa, C. Xantuarrona, M. Xapara u A.
Herpmu). Tak, C. XaHTUHITOH yTBEp:KJaj, YTO UMEETCs INI00aNbHbIN Kpu3nuc (HopM HaIlMOHATHHON
WUICHTHYHOCTH, TIEPSIKUBACMBI B  MPaKTUKEe (PYHKIMOHUPOBAHUS IPAKTHYECKA BCEMH
rocynapctBamu. OTeuecTBEHHBIE HCCIEA0BATENN, Yalle MPUXOIAT K BBIBOLY O TOM, 4TO B cdepe
HAI[MOHAJILHBIX OTHOIICHUN BaKHEHIIMM (DAKTOPOM SIBJIICTCS KOHCTPYKTHBHBIN JHMAJIOT, JHAJIOT
UMBUIM3AIUN, YTO SIBIAETCA «(PaKTOPHOM 3HAUMMOCTH STHUYECKOW KOMIUIEMEHTAPHOCTH IS
YKpEIUICHHsI POCCUICKO# rocyaapcTBeHHOCTH. [ 13, ¢. 385]

Cnemyer yuuThIBaTh U cOpachlBaTb CO CYETOB W PEIUTHO3HBIA  (hakTop.
MHOTOKOH(PECCHOHATBHOCTD SBISETCS OJHUM U3 CaMbIX JPEBHEHUINNX TMPU3HAKOB 3TOTO PETHOHA.
N peur 3mech wuaer HeE TOIBKO 00 XPHUCTUAHCTBE M HCJIamMe, HO U O Pa3IUYHbBIX
BHYTpUKOH(DECCHOHANBHBIX TeueHusx. [17, c¢. 383-387] TpamuumonHsie cooOliecTBa Bceraa
CIWJIbHBI HE TOJBKO CBOMMHU NaTpUapXalibHBIMU (CEMEHHO-PONOBBIMH), HO U PEIUTHO3HBIMU
OTHOIIEHUAMH. PONb pENUruo3HbIX TpecTaBUTENEH 371eCh Bcerga Oblla BBICOKOM, JaXke B
odpunmansHo areuctudeckue ronasl CoBerckod BracTh. VY He YIUBUTENBHO, YTO HMMEHHO
MPEACTAaBUTENN JyXOBEHCTBA YacTO NPUHUMAIOT Yy4YyacTHE B HAIIMOHAJIBLHO-00IIECTBEHHBIX
JIBUKEHUSIX U (efiepaibHble BIACTH UMEHHO 4epe3 HUX YacTO JAOBOAST IJI MX COOOIIECTB CBOU
OCHOBHBI€ UJIEH U CTPATETUUYECKUE 1IEITH.

W eme onvH HeMaloOBaXHBIH (DaKTOP, KOTOPHI OKa3bIBae€T CYIIECTBEHHOE BIHSHHE Ha
(dhopMHUpOBaHHE M Pa3BUTHE MECTHOTO CaMOYIpaBJICHHE — 3TO (DakTOop pa3BUTHs (erepaTUBHBIX
otHouieHur B Poccun B nienoM. B Ilocnanuu IIpesuaenta Poccuiickoit @enepanuu OenepaibHOMY
Cobpanuto J[.A. Mensenesa 5 Hos0ps 2008 r. rOBOpUTCS UTO, «elle OAMH (DaKTOp, CIOCOOHBIN
Cepbe3HO ympouuTh Hamry depepanuio - 3TO MOAJAEPKKA HAIMOHAIBHBIX TPAAUIUNA U KYIBTYp
HaposioB Poccuun. Cumraio 3TO HE TOJBKO YCIOBUEM YKpeIuieHus (eepaTUBHBIX OCHOB, HO U
YCIIOBUEM COTJIACHs B HalleM OOIIECTBE, EAMHCTBA POCCUUCKON HAIlMU - KaK 3aj10ra CTabUIBHOTO,
LMBUIIM30BaHHOTO Pa3BUTHUS BCEH CTpaHbD». [22]

B ananuse maHHOTO BOIpOCA UCCIENOBATENN YaCTO KOHCTATUPYIOT, uTo «CHcTeMa OpraHoB
TrOCyJapCTBEHHOW BIIACTH M MECTHOE CaMOyMIpaBieHHe, cHOopMUpOBABIIHECS B IMOCTCOBETCKHI
MEePHOJ], SBISIOTCSA, C OJHOW CTOPOHBI, MPOJOHKCHHEM TEHIICHIINH, 3aJI0)KEHHBIX B pa3BUTHE
ropoja ¥ TOCYAapCTBa B TMPEIBIAYIIHE OIOXH, HO, C JAPYrod CTOPOHBI, COACPKUT B cebe
MPUHITUITHATHLHO HOBBIE MOMEHTHI IOJIUTUYECKOTO CTPOUTENIbeTBaY. [10] IMEHHO 3TH 0COOCHHOCTH
(HIOAHCHI) Yalle BCETO M BBI3BIBAIOT OYpHBIC HAayYHBIC PA3HOTJIACHS B OIEHKAX M MOJUTHYECKHE
CHOPBI B MIPAKTUYECKON peamn3aluu.

[Momurraeckuit mannmadt FOra Poccum mmeer psan cnenuduueckux ocoOeHHocTed. «B
mpeenax 1KHOTO MaKpOPEruoHa CYIIECTBYeT JBa OCHOBHBIX dTHOKYIBTYPHBIX apeaia: "pyccKuit"”
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apeai, KOTOpPBI NPEUMYIECTBEHHO COBIAJAeT C MPOCTPAHCTBOM O0OJAcTed W KpaeB, W apean
paccenenust HaponoB CeBepHoro KaBkaza, BKIIFOUArOITUI pecyOIMKH, XapaKTepU3yeMbIe BEICOKOM
KOHIIEHTpALlUeH TUTYJIBHBIX 3THOCOB. TeppUTOPUH, COCTABIISIFOIINE MOTPAHUYHBIE 00JIACTH JAHHBIX
JIBYX apeayioB, MPEACTaBIAIOT 30HY 3HAYUTEILHOTO COLIMOKYJIbTYPHOTO HaNpshKeHUs ». [ 14, ¢.75]

DKCIepThl OTMEUAIOT, YTO TOJBKO B IOCJIEAHHME ACCATUIIETHS MECTHOE CaMOYIpaBiICHUE
CTaJ0 3aMETHBIM JICUCTBYIOIIMM HWHCTUTYTOM HAapOJOBIACTHS, PEATU3YIOIIHUM KYJIbTYpPHBIE,
COLIMAJIbHBIC, TMOJUTHUYECKUE, TPAXKIAHCKUE M JaKe HKOHOMUYECKHME MHHIMATHBBL. «MecTHoe
CaMOYIIPABJICHUE TIPEACTABIIIETCS B KauyeCTBE MOJUTUYECKOIO HWHCTUTYTA, 3aHMMAIOLIEro B
CUCTEME B3aUMOJICHCTBUS BIIACTH M OOIIECTBA OTIOCPEAYIOIICE MOT0KEHIE MEXK Y TOCYIapCTBOM U
IpaXJIaHCKUM OOIIECTBOM, M TakuM 00pa3oM, O0OeCHeuMBAIOIIEr0 pealu3alri0 MPSIMBIX U
OOpaTHBIX CBsI3¢ B CHCTEME TOCYAApCTBEHHOTO YIpaBiieHHWs. Ha MyHUIIMIIATBbHOM ypOBHE
MIPOUCXOJUT Hauboyiee TECHOE B3aMMOJCHCTBHE MEXIy BJIACTbI0 M OOLIECTBOM M OT TOrO,
HACKOJIBKO PE3yJIbTATHUBHBIM OHO SIBJISETCS, 3aBUCUT 3(D(PEKTUBHOCTH HE TOIHKO MYHUIIUIIATHHOTO,
HO W TOCYIApCTBEHHOIO yIpaBieHus B meiaom». [5, ¢. 3] Ho 3Tto BoBce He O3HAyaeT, 4yTO HET
HEJIOCTAaTKOB M HE 3BYYUT KpUTHUKA. BOMpPOCOB K cHCTEME MECTHOrO CaMOYIpaBIEHHUS IO-
MPEKHEMY OCTAETCS MHOTO, KaK ¥ POCT IPEAJIOKEHUM 110 €€ COBEPIIEHCTBOBAHMIO.

OCOOCHHOCTH ~ PETMOHAIBHBIX  CHUCTEMBl ~ MECTHOTO  CaMOYIPABJICHUS  HATJIAIHO
MIPOCJIEKUBAIOTCS HA MPUMEpPEe MYyHHUIUNATbHOE pe)OpMUPOBAHKUE B HAIIMOHAIBHBIX PECIyOJIMKaxX
Cesepnoro Kapkaza. lleHTpanbHbIe BIACTH HAIMPSIMYIO CBSI3BIBAIOT OyAYIIEE YCIEIIHOE Pa3BUTHUS
Poccuiickoit ®@enepanui ¢ yCIEUIHOCThIO peanu3anuu pedopM MyHUIUNATBHOTO ypoBHs. Kaxk
oTMeyanoch npe3uaeHToB Poccum  B.B. IlyTuHbIM, «panbpHelllee pa3BUTUE CHIIBHOTO,
HE3aBUCHUMOI'0 MECTHOI'O CAMOYIPABIICHUSI, KOHEUHO, OJIHA U3 HAIIUX BaAKHEHUIIUX 3a7au». [24]

Crnenyer 0co00 MOAYEPKHYTh, YTO K HACTOSIIEMY BPEMEHU POCCHICKHE BIIACTH ITOABEIIN
oA HOpMallbHOe (YHKIIMOHMPOBAHHE OPraHOB MECTHOTO CaMOYIPABIEHHUS JIOCTaTOYHYIO
MPABOBYIO 0a3y, PEryJupYIONIyI0 €€ pa3IndHble CTOPOHBI JesATeNIbHOCTH. M 3Ta mpaBoBas 0asa
MIOCTOSIHHO JIOTIONHSIETCS U coBepIieHcTByeTcs. [lomumo denepanbHOro ypoBHS CYIIECTBYET €llle
nenasi 6a3a MECTHBIX, PETHOHAIBHBIX IMOJ3aKOHHBIX AKTOB, KOTOPBIE PETYIUPYIOT ACSITEIBHOCTD
OpraHOB MECTHOTO caMmoympaBiieHusA. [IpoOremMbl HAYMHAIOTCS Ha YPOBHE MOJIHUTHYECKOTO
OCO3HAHMS Y MPAKTUYECKON peann3aiiiy 3TOW MPaBOBOM CHCTEMBI.

Jns YOra Poccun n CeBepHoro KaBkaza B 4aCTHOCTH, OpraHbl MECTHOTO CAMOYIIPaBJICHUS
He 00J1ajai aBTOHOMHBIM CTaTyCOM, MPAKTUYECKU SBISISICH HUXKHUM 3BEHOM TOCYAapCTBEHHOM
Brnactu. MyHununansHas pegopma B mepuon 1991 - 2002 rr. 6mokupoBanach perHOHATLHOM
Brnacteio. [Ipesunent Poccum B.B. Ilytun B aToit cBsizu emé B 2002 1. otmevan: «[lo moum
HaOII0IEHUSIM, CaMble ipble CTOPOHHUKH PETHOHATBHON CaMOCTOSTEIbHOCTH MOAYAC OKA3bIBAIOTCS
CaMBbIMH KECTKMMH TIPOTMBHMKAMHU MECTHOTO camoyrpasieHnus». [23] [onroe Bpemsi B
HalMoOHaNbHBIX pecnyOnukax CeBepHoro KaBkasza sta pedopma Oonbllle UMUTHPOBaiach, 4eM
MpeTBOpsuIach B neicTBUTENbHOCTU. [CM.: 3; 33] OnHo# U3 TIIyOMHHBIX MPUYMH 3TOTO MPABOBOTO
HUTHIM3MA 3aKJII0YaeTcss B ClIa0OCTH UWHCTHUTYTOB JE€MOKpPAaTUM W HAIMYUE MECTHBIX
NaTpuapXajbHbIX TPATUIMN, KOTOpPHIE WX TOJMEHSUIA M TMPOAOJKAIOT B HM3BECTHOW CTEICHU
MOJMEHSTh. [29]

N3yuenue mporecca GpopMHUpOBaHUS OPTraHOB TOCYJAPCTBEHHOW BJIACTH, OOIIECTBEHHO-
MOJIMTUYECKUX OpraHu3allMii W HaceneHus tora Poccuu, NPUBOAUT K BBISABICHUIO MPAMOMR
3aBUCUMOCTH «HX PA3BUTUS OT HCTOPUYECKU CIIOKUBIIUXCS TPAJAUIMA Pa3BUTHS KYJIBTYPHO-
HallMOHAIbHBIX, JKOHOMUYECKUX, TOJTUTUUECKUX, UI€OJTOTUYECKUX U T.I. YCIOBUH U UX 3BOJIOLHH.
FOr Poccun ipu aTOM moHUMaeTcst Kak 0coObIil (heHOMeH, 001anaromuii crenupudecKkuM Habopom
SKOHOMHMYECKUX, HAIMOHAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKHX OCOOCHHOCTEH, OrpaHWYCHHBIN
oOmmeit TeppuTopuel U WMeEroas CrenupuKy BHYTPEHHUX TOCYAApCTBEHHBIX U OOIIECTBEHHBIX
otHomeHu». [21, ¢. 7] IIpu atom, eciu B 1990-¢ IT. NpakTUYECKH TMOBCEMECTHO HAOJIOAAIOCh
MPOTHUBOCTOSIHHSI PETUOHOB M deaepanbHoro menrpa, to mociae 2000-x rr. cuTyaruss KOPEHHBIM
o0pa3oM TOMEHsJIach, a TMOCJIE€ OKOHYAaHHE YEUEHCKOTO KOH(IMKTA, MOXHO TOBOPUTH 00
YCTaHOBJICHUH 0COOOT0 KOHCEHCYCa MEXK/Ty STUMH IICHTPAMH BJIACTH.
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Kak cmpaBeyinBo  OTMEYAIOT  POCCHIICKHME  HWCCIIEOBATENH,  «MYHHIIMITATEHOE
pedopmupoBanue B pecyonukax FOra Poccun npoxoansno v mpoxXoauT CI0KHO U TPOTUBOPEUUBO.
Ha xonm monutuueckux mpeoOpazoBanuii B pecrnybnukax HOra Poccum Oombioe BiusHUE
OKa3bIBaIOT JOMOJHUTEIbHBIE (DAKTOPBI, XapaKTepHbIe JUIsl JAHHOTO PEruoHa: cjaadble MHCTUTYTHI
IpaXJaHCKOTO OOIIEeCTBA, BBICOKMHA YpPOBEHb ATHU3ALMU PETHMOHAIBHOTO MOJUTUYECKOTO
MIPOCTPAHCTBA, KOHCEPBATH3M OOIECTBA, TPaJUIMOHAIN3M, OTCYTCTBHE HCTOPHUYECKOIO OIbITa
MECTHOTO CaMOyTpaBieHus. Bce 3Tu (akTopsl BAMSIOT HA MyHHLIMNAIbHOE pedOpMUPOBAHUE U
MPUBOJIAT K TOMY, YTO IMpakTU4YeCKH BO Bcex pecrnyOnukax HOra Poccun HameTmiioch 3aMeTHOE
OTCTaBaHWE IO BCEM HAIMPABICHHUSIM MYHHUIUIAIBLHON pedOopMbI MO CPAaBHEHHUIO C KpasMd U
00J1acTSAMH 3TOrO K€ peruoHa». [32, c. 3]

OtnenvHOW TeMOl  sBisieTcss mpoOiemMa pa3BUTUS W BOCHPHITHS — HACEICHHEM
JNEeMOKpaTUYeckux HHCTUTYTOB. [lpumenmmue c 3amaga JeMOKpaTHYeCKME HOPMBI HE Bcerjaa
BIIMCBIBAIOTCS B CYIIECTBYIOIIME 371eCh OOIIECTBEHHO-NOJIUTHYECKHE Tpaauuuu. [lostomy u
YpOBEHb JOBEPHUS/HEAOBEPHS K HHUM OCTABJISET KeJaTh JIy4lIero. ODKCIEpPThl OTMEYaroT, YTO
«oOmieid mpobmeMol At BCEX CTpaH JTOTO PErHoHa SBISETCS BOMPOC O 3PEIOCTH  HX
J€MOKPAaTUYECKIX WHCTUTYTOB, BOIIPOC O TOM, HACKOJIBbKO Ta (hopMa AEMOKpPATHUH, KOTOpasi y HUX
CYIIECTBYET, OTBEYAET KAaHOHHYECKUM TPEOOBaHMSIM 3amagHoro cranaapra. Ceiiyac IeMOKpaTHs
cTalla caMoOil pacHpocTpaHeHHOW Qopmoil momuTuyeckoro pexuma. Ho wumeHHo o9ra
pacrpoCTpaHEHHOCTh M IMOPOKIAET BCE CYIIECTBYIOIIEE HbIHE ee MHOoroodpasme. CeromHsi Bce
MOJINTUKUA YTBEP)KIAIOT, YTO OHU JEeMOKpaThl. HO CKONBKO MOJUTHKOB, CTOJIBKO U TMOHUMAHUS
cymHocTu aemokpatum». [11, c. 80]. B monmuTuyeckux Kpyrax CEBEpOKaBKAa3CKOTO pPEruoHa
OBITYIOT CBOM TMPEACTABICHHS O HOPMax W BHJAX JAEMOKpaTHH, HO JaHHas Tema SBISETCS
MIPEIMETOM OT/ACITHHOE HAYYHOTO UCCIIEAOBAHUS, IO3TOMY MBI OTPAaHUYMMCS KOHCTATallleH CaMoro
3TOTO haKTa.

MupoBoii ONBIT KBOTHPOBAHKS MaHAATOB 10 HAIIMOHAILHOMY IPU3HAKY ITOKA3bIBAET, YTO
HEO0OXOIMMO YYUTBIBATH ATHOKYIBTYPHBIE OCOOCHHOCTH Ka)KJOTO OTIENBbHO B3ATOTO PETHOHA.
«AHaIM3 OTHOMOJMTUYCCKOW CHTYallMM CBUJACTEIBCTBYET, YTO B TaKOM CIHEIU(DUICCKU
MHOTOHAIIMOHATBHOM  PETMOHE  OY€Hb BAXXHO  YYUTHIBaTh MNpOOJEeMy  HAIMOHAIBHOTO
MIPEJCTaBUTEIIbCTBA B OpPraHax TOCYAapCTBEHHOW BJIACTH M MECTHOTO camoymnpasieHus. OTmeHa
MPUHIMIIA KBOTUPOBAHMS MAaHJATOB MO HAlMOHAIBHOMY TMPU3HAKy M BbIOOpaM uepe3
JEMOKPAaTHIECKIE WHCTHTYTHI IMOKAa HE YIy4lIaeT CHUTYAlHI0» B HAIMOHAILHBIX PECIyOiImKax
Cesepnoro Kaskasza. [25, c.4] JlaHHBII1 BoIIpoc HY»XAaeTcs HE TOJIHKO B IIUPOKOM OOIIECTBEHHOM
00CYXKJICHUH, HO ¥ B TIOCTOSTHHOM HAyYHOM COIPOBOKICHUH. be3 MaHHBIX akaJleMUYeCKOW HayKu
YTO-TU00 MEHATH (OTMEHSThH WK BBOJUTH) HU B KOEM CITy4ae HEIb3sl.

Ha cocrosiHre pernoHaNbHOM CHUCTEMBI MECTHOTO CaMOYIPABJICHHE OKA3bIBAET BIIHMSIHUE
LebI KOMILUIEKC TPOo0sieM, HaYuHas OT MHUTPAIIMOHHBIX MPOIECCOB M COIMAIbHO-DKOHOMUYECKUX
JNECTPYKTUBHBIX TCHJICHIIUN M 3aKaHYMBAS CEJICKIIUCH MOJMTUYCCKUX DIIUT M ITHOIOIHTUYCCKUE
KOH(MIUKTHL. Permonanuszamus Bcerja NPUBHOCHUT B XapakKTep TMOJUTHYECKUX DIUT CBOU
TEpPUTOPHAJIbHBIC U HAIIMOHATBHBIC 0coOeHHoCcTH [30, ¢. 122-137].

HccnenoBatenu BBIAETSIOT J1B€ 0a30BBIX HCTOPUYECKH CIIOXKHUBIIHMECS 3AE€Ch MOJENU
PETHOHAIBHBIX B3aMMOOTHOIICHHA — «KOMIPOMHUCCHYIO» M «KPU3HCHYIO». OHU B YaCTHOCTH
OTMEYAIOT, YTO «KOMIIDOMHCCHAs» HWCTOpUYecKas MOJENb B3aWMOOTHOIICHUH OpraHoB
rOCYJapCTBEHHOH BJIACTH, OONIECTBEHHO-TIOJMTUYECKUX OpraHW3alMii W HaceneHus tora Poccun
MIPOSIBIISIETCSl «B YCHIJIGHUU TPOIECCOB COXPAHEHHsI HAMOHAIBHOW HUIESHTHYHOCTH; OTPaHUYCHUE
pernoHamMu, 00JaIalONIMMU TOPa3I0 OOJBIIMMHU BO3MOXKHOCTSIMHU TSI JOCTIDKEHHSI W peajTi3aliu
COOCTBEHHBIX MHTEPECOB..., a C JIPYyrod CTOPOHBI, TPaHUIAMH «KPU3UCHBIX» HAIMOHAIBHO-
TEPPUTOPUATBHBIX O00PAa30BAHMIA, SBIISIOMUXCS HCTOYHHKOM ITOTCHIIHAIBHBIX KOH(QIHKTOB H
HectabmipHOCTHY. [21, c. 11]. B omimume OT mepBOM, BTOpas («KpU3UCHAS») MOJCIb
B3aMMOOTHOIICHUH,  «XapakTepu3yeT HaJIW4dhe O0cOo0Or0  CaMOCO3HAaHHS  OOIIECTBEHHO-
MOJIMTUYECKUX JTUACPOB U PYKOBOAMUTEICH OPraHOB BIACTH Ha MECTaX, OCOOBIH XapakTep
OOIIECTBEHHOTO YCTPOUCTBA... OCOOCHHOCTHIO TAaHHON MOJEIH SIBISICTCS COXPAaHEHHE «CHIIOBBIX)
(¢hopM B3aMMOOTHOIIEHHWI KaK CO CTOPOHBI IIEHTPAbHBIX OPraHOB BIACTH, TaK U CO CTOPOHBI
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OTIENBHBIX MPEICTABUTEICH MECTHOTO PYKOBOJCTBA M OOLIECTBEHHO-TIOJIUTHUECKUX cHi». [21, c.
12] Takas Momenr uWMena MECTO B IOCTCOBeTcKoi Poccumu B 1990-¢ rr., Korga IpOHM3OILIO
MaccoOBO€ pa3pylIeHUE KPYITHBIX IKOHOMHYECKHX MPEAIPUATHHA, pOocT 0e3paboTHIIbI, TPUBEALINE K
KaracTpoUUeCKOMY  TOBBIIMIEHHWIO YPOBHS  COLIMAJIBHOW  HECTAaOMJIBHOCTH, OCOOEHHO B
HAIIMOHAJIBHBIX CEBEPOKABKA3CKUX PECIyOINKaX.

BrnacTsimM 3TOro peruoHa MmoCTOSHHO MPUXOTUTCS CTAJKUBATHCA C MPOOJIEMOIl MHUTpalui,
MOCKOJIBKY STHOIOJUTHYECKHE KOH(IUKTHI PEryJISIpHO COTPSACAIOT MECTHBIM Mupomnopsaok. C
MUTpalMell TECHO CBA3aHa M Jipyras conuanbHas npobiema - Oezpaboruna. Ilostomy Biactu
NPUXOJUTCS OJHOBPEMEHHO pelaTh IeNblid KOMIUIEKC TMpoOsieM, Korza ofHa mpobiema
«UeruIseTcs» 3a apyryso. [7, ¢. 188-189]

Ha pa3Burtne pernoHanbHON CUCTEMBI MECTHOIO CaMOYIPABIECHUE HAKJIAIbIBAIOTCS PUCKU U
YIPO3bl COLUATBHO-3KOHOMHUYECKOT'O COCTOSIHUSI pernoHa. FIMEHHO TEHEBOW CEKTOpP pPErHOHAIBHBIX
HSKOHOMHK BBI3BIBAE€T HamOOJbIIee ONaceHue y (eaepanbHOro IEHTpa, MOCKOJIBKY TauT B cede
YIpo3y HE TOJBKO ISl pa3BUTHsS KPUMHUHAJIMTETA, HO M cenapatu3zMa. «He3zaBucumblie 3KkcnepTsl
CUMTAIOT, YTO MECTHAs SKOHOMHMKA JCIUTCS Ha JICTalbHYI0, KOoTopas IuatutT Hanoru (30-40 %),
TEHEBYIO (HeyuuThiBaeMmble paboTel U yciayru - 20-25 %) u HeoduuManbHyI0, KPUMHUHAILHYIO,
¢uktuBayto (cBeime 50 %). Hanpumep, Oosee momymwninona kutenei Pecrydomuku [larectan
CYLIECTBYIOT TONBKO B cOopHuKax Poccrata u cmmckax ans pachpeneieHus gotauuid. Ho
OTCYTCTBYIOT B MEAMIMHCKOW U M30MpATEIbHON OTYETHOCTH, HE COIJIACYIOTCS C JIaHHBIMH I10
JI0X0JlaM HaceNeHUsl, UHBECTULIUAM, 4ducie 0e3paboTHBIX. DTH «MEpTBbIE IyIIU» NAlOT MSTh -
HIECTh MHJUIMAPAOB PYOJICH, KOTOPbIE OCENAIOT B KapMaHaX MECTHBIX YMHOBHHKOBY. [8, c. 6]
TeHeBOM CEKTOp CO3JaeT JIONOJIHUTENbHbIE CTUMYJbl [UIsl Pa3BUTUA KOPPYILHUU Cpeau
YMHOBHUYECTBA. M BiacTH 3HAIOT 00 3TOM M PETYISPHO JTOKJIAIBIBAIOT HABEPX O CBOMX YyCIeXaxX B
00pbOE C 3TUM IJIaBHBIM TOPOKOM OIOPOKpaTHH.

[TomoOHBIE TEHIEHIIMM W COMPOBOXKIAIOIINE WX IOCTOSHHBIE CKAaHJAIIbI, CBS3aHHBIE CO
CJIEICTBEHHbIMH JIEUCTBUSIMU CHUJIOBUKOB B PsiIE MUHUCTEPCTB M BEIOMCTB HAIIMOHAJIBHBIX
pecnyoiiuk CeBepHoro KaBkaza, mpuBenu K YIydIIEHUIO YIpaBlieHYeCKOW curyanuu. Brnactu
yTPAaYUBAIOT CBOM aBTOPUTET, TEPSIOT TOBEPHE CPeId MEeCTHOTO HaceneHus [15, ¢. 30-31].

B 51Ol CBA3M  OCTAaTOYHO BBICOKOE MECTO II0 HEraTMBHOMY BO3ACHCTBHIO Ha
STHONOJIMTUYECKUA TIpPOLlECC B HMEPAPXUMU PUCKOB 3aHMMAET YXYJALICHUIO COLUAJIBHO-
SKOHOMHUYECKOIO IIOJIOKEHUS 3HAYUTEJIbHOM YaCTH HACEJICHHsl JTOro peruoHa. JlaHHBIN
PUCKOT€HHBIM  (akTop HMeeT OOIIEePOCCHUICKUI TIeHe3uC, JOMOJHEHHBIH perMoHaJbHOU
cnenudukoil. Ha conmanbHO-3KOHOMUYECKHI (PaKTOp KaK OCHOBHOM cpelld KOH(IIMKTOT€HHBIX Ha
tore Poccum ObIIO yKazaHO pyKOBOACTBOM cTpanbl eme B 2009 rogy, u OH HE yTpaTHi
aKTyaJIbHOCTh. «DKOHOMHKA CTPAaHbl OCTAeTCs MPHUBS3aHHOM K IMPOJAXe ChIPbs», «POCT LEH U
tapudoB B JKKX HeusMeHHO MNpHuBEeIyT K JajbHEHIIeMy MaJeHHUI0 J0XOA0B HaceleHHs, K
HEJIOBOJILCTBY M DPOCTY HampsbKeHHOCTH». OTCYTCTBHE COLMANBHBIX INPOTECTOB CO CTOPOHBI
HaceJIeHMs, KaK MoJaratoT SKCHEepThl, 00YCIOBIEHO TEM, YTO «K HACTOSLIEMY BPEMEHU HaceleHue
MPUCIIOCOOUIIOCh K CIOXHUBIICHCS CHUTyalluM», a TakKe TeM, YTO «B PErHoHax pealnu3yercs
O0JIbIII0E KOIMYECTBO (hefiepalibHBIX IIENIEBBIX MPOTrpaMM, WHBECTHLIMOHHBIX MPOEKTOBY». [1, ¢.93]
DKCHEpTHI ... CUUTAIOT, YTO HEOOXOANMO «YKECTOUEHHE KOHTPOJIS 3a peanu3alueil 3Tux NpoeKToB
B PETHOHAX U OTBETCTBEHHOCTH PYKOBOJUTENIEH 32 HEKAUECTBEHHOE UX HMCIIOJHEHHUE», TOCKOJIBKY
€CTh «Cllydad, KOTJa 3asBICHHbIE KaK peaJn30BaHHbIE NMPOEKThl B PEATbHOCTH — HOITyMUMBI».
BaxHO Takke peanu30BbIBATH «HE KpYIHBIE MPOEKThl (KoTopble Ha KaBkasze, Kak MpaBuio,
oKa3bIBatoTCs adepoit), a JOKAIbHbBIE «IIPU3EMJIEHHBIE» MPOEKTHl 0€3 JMIIHEro Iryma u nagocay.
[9, c. 74]

OTHHUYECKUIl BOMpoC Bcerga ObUT KIIOUEBBIM B DPAa3BUTUM HETATUBHBIX TEHACHUUN
CEBEpPOKABKA3CKOTro perumoHa. «HanOonmbimii KOH(IMKTOreHHBIN MOTEHIMAT 3THUYECKOro (hakTopa
nposiBuiica B "HaumoHanbHBIX" pecmyOimkax CeBepHoro KaBkaza. B kauecTBe mprMepa MOXKHO
NPUBECTH STHOMOJUTUYECKHE MPOTHBOPEUMs KapayaeBLEB M 4YEpPKecOB, KaOapIuHIEB M OaiKaplies,
HeyperynupoBaHHbIi KoHGIUKT Mexxay CesepHoit Ocerueii u VHrymerneil, TeppuropuaibHbie CIIOpbI
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Yeunu n MHrymerr, MHOrocCTOpOHHUE 3THOIOJIUTHUYECKHAE IPOTUBOPEUHs B JlarecTane, pecnoByThie
YEePKECCKHU, KYMBIKCKUI, HOralCKHI U JIE3TMHCKUI BOIIPOChD». [14, ¢. 75-76]

[TonoOHble KOH(IUKTHI HE [AIOT HOPMAJIbHO PA3BUBATHCS PErHMOHAIBHBIM CHCTEMaM
MECTHOTO CaMOYIPaBJICHUS, TOPMO3AT HX, BHOCAT JuchyHKIMH. Hacenenue BBIHYKIEHO
3aHUMAThCA JIPYTHMHU «HACYIIHBIMHU MPOOJIEMaMmu», KOTOPhIE OTBJIEKAIOT MX OT PEalTbHO BaXKHBIX
nen. [31]

Ha xapakrtep pa3BUTHS M COCTOSIHUS PETMOHAJIBHOW CHUCTEMbBI MECTHOI'O CaMOYIIpaBJIEHUE
CBOE HEraTHBHOE JABJIEHUE OKa3bIBAE€T COLIMATIBLHO-3KOHOMHYECKHE U MUIPAIIMOHHBIE MPOLECCHI.
Tak, B 2000-2010-¢ rr. «oTyeTIMBO 0003HAYMIIACH TCHACHIIUS aKTUBHOI'O IEPECEICHUS KUTCIICH
pecniyonuk CeBepHoro KaBkaza Ha "pycckyro paBHUHY". CenbCKas MUTPAIUS M3 BBICOKOTOPHBIX
paiionoB Jlarecrana wiaum Yeunm B '"pycckue" permoHbl BeAET K POCTY MEKHAIMOHAJIbHON
HANpPSDKEHHOCTH, OBITOBBIM M MEXKITHUYECKUM KOH(IIMKTaM. HekoHTponmupyemble 3THHYECKHE
MUTpallMid U3MEHSIOT MPUBBIUHBIN 3THONMONUTHYECKUI Oananc. KoppyMIupoOBaHHOCTb MECTHBIX
BJIACTEH MO3BOJISIET MUTPAaHTaM 3aHUMAaTh KIIOUEBbIE IMO3UIIMKM B HKOHOMHUKE, "BBIIABIMBATH"
MECTHBIX xuteneit». [14, c¢.76] K stomy ciemyer Takxe 100aBUTh M (aKTOp HPUTPAHHUYHOU
TEPPUTOPUH, KOTOPBIA TOXKE HHUKOTJA HENb3sl YIYCKaTh U3 BUAY, KOTJa BCTaeT BOIPOC aHAU3a
0Cc00EHHOCTEH MECTHBIX COOOIIECTB.

[Tocne 1991 r. rpanuna Poccuiickoit denepanuu mpolia Kak pa3 Mo €€ I0KHBIM 3eMJISIM,
000CTPHUB 10 M3BECTHOW CTENEHM BONPOC MPHUTPAHUYHOTO COTPYIHUYECTBA. VMIMEHHO Ha 3TOH
TpaHuIle BO3HHUKJIM CaMble OCTpble KOH(JIUKTHBIE MPOTHUBOpeuusi, KoTtopble Poccum mostamHo
paspelaiga Ha BCEM CBOEM IIOCTCOBETCKOM OTpPE3KE MOJUTHYECKON ucTopuu. M B pelieHun 3Toro
BOIIPOCa BHOBb HE O0OILIOCH 0€3 YCTaHOBJICHHS JOBEPUTENBHOIO IUAnora IeHTpa M PETHUOoHa,
BJIACTH U OOLIECTBA.

PykoBoauTenu HallMOHABHBIX PECIYOINK BeChMa PEBHOCTHO OTHOCSTCS K YCTAHOBJICHHBIM
€llle B COBETCKOE BpeMsl aJMMHHUCTPAaTHBHBIM TIpaHULAM, CUUTasi UX HENPUKOCHOBEHHBIMHM U
MIOTOMY JIFOOBIE CIIEKYJISIIIUU Ha 3Ty TEMY BCErjia rpo3siT B30pBaTh CUTYyaluio u3HyTpu. [31, ¢.266]
B npouioM MHOTHE HallMOHAJIBHBIE JBUKEHUS HAYMHAIUCHh C 0OOCHOBAHMS CBOMX IPETEH3UH Ha
T€ WM UHBIE TPAHUIIBI, KOTOPbIE IKOOBI UMEIOT UCTOpHUecKue ocHoBaHuA. Ha 3Toit mouse B 1990-¢
IT. HOSIBUWJIOCH Macca UJIC0JIOTUYECKUX CIEKYIISAIUI, HE UMEIOIUX HUYEro oOLIero ¢ HCTOPUUECKON
Haykoi. [12] U Ha 3TuX (eiikax MHOTHMEC HAMOHATHMCTUYCCKHE CHIIbI BHICTPAUBAIA CBOU IAJIEKO
uaynye noauTudeckue crpareruu. Peakuust Kpemsis Ha 3Ty nmpoBoKalMM Bcerja Oblia KECTKOM.
Poccuiickoe pykOBOACTBO MOLUIO MO INYTH «KOHCEPBALMU CIIOKMBIIHUXCS aJIMUHUCTPAaTUBHBIX
rpaHuI, 000CHOBAHHO OMacasch dcKananuu u Hacwms. [31, ¢. 267]

DenepanbHbIi HEHTp OepeT Ha ce0s1 MHULMATUBY 10 U3MEHEHHIO ITapaMeTPOB apXUTEKTYPHI
MECTHOMW MOJIMTUYECKON U aIMUHUCTpaTUBHON BiacTu. Tak, «B 2014 r. mpoun3onuia peopranu3anus
ynpasiaeHuss MakpoperuoHoM. Cosmanne MunncrepctBa P® no gemam CesepHoro Kaskaza
NpUBEJIO K TepepacnpenenaeHuo (QYHKIUN MONNpeAcTBa B MOJNb3Y aJAMHHHCTPaTHBHO-
YIIPaBIEHYECKOMN AESITEIBHOCTH 3a cUeT 3KOHOMUYecko. Ilocimenneil ke Tenepb 3aHMMAaeTCss BHOBb
oOpa3oBaHHO€ MMHHUCTEPCTBO. [l0700HBIE OpraHW3allMOHHBIE PEIIEHUS YpeBaTbl OTXOAOM OT
IPUHIUIIOB CHCTEMHOIO aHTUKOH(IMKTOT€HHOTO MEHEKMEHTa, JIeKaBIIMX B  OCHOBE
nestenpHocTH noimpenctBa B CKDO ¢ momenTa ero obpazoBanus B 2010 r.». [1, c. 92] Mepsl,
PETYJIIMPYIOIIAE PAaBHOBECUE PECYPCOB MECTHOW BIIACTH, NPUMEHSUINCh U B IOCIEAYIOLIUE
nepuoabl. VX rnmaBHas 1ens ObUla B TOMCKE OallaHca CUJl, HAaXOXKJIEHUU ONMTHUMAIBHOU (HOPMYJIBI
BJIACTH ¥ MECTHOT'O CaMOYIIPABJICHUS.

Oco00 moYepKHEM, YTO MECTHbIE MOJUTHYECKHE CUCTEMBI IIIJIM B pycie Te€X U3MEHEHHH,
KOTOphle mpoucxomwmu B IieHTpe Poccuiickoii ®enepanuu. Ecmu B 1990-e rr. 3T0 OBUIM
nubepabHBIe IIEHHOCTH | JeMOKpaThueckuwe menernonaranus, 1o B 2000-x rr. Takumu
LeJICTIONIaraHMsIMKM CTaJIM yXe MOTPeOHOCTh B YKpeIJIeHWH (YCHJICHMM) BEPTHKald BJAacTH, a B
2010-e rr. — 2P PEKTUBHOCTh CHUCTEMBI YIPABICHHUS W Y)KECTOUCHHS OOpBOBI C KOPPYIIHEH U
TEHEBOW SKOHOMHYECKOH AeATeNbHOCThI0. B Havane 2020-X IT. Mpou301110 HOBOE YTOYHEHHE ITUX
MapajgurM MOJUTHYECKOTO MBILIUICHHUS, CBSI3aHHOTO ¢ 000CTPEHUEM T'€ONOTUTHUYECKOT0 KOH(IINKTA
Poccun ¢ Tak Ha3pIBaéMBIM KOJUIEKTMBHBIM 3amajoM U mepeopueHtranuenn Poccum ¢ 3amap
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(EBpombl) Ha Boctok (A3uio). B Moay BHOBB BOWIEN TPAaJUIIMOHAIM3M M KOHCEPBATHU3M, 4YTO
MOBBICUJIO POJIb MECTHBIX TPAJIULMOHHBIX OOIIECTBEHHBIX OTHOILICHHUH.

HMMeHHO B 3TO BpeMs MbI HaOmogaeM B Poccuiickoit Deaepanny CMEHY TOCYIapCTBEHHO-
yIpaBlIeHYECKOW MapaJurMbl B YIPaBICHUU Pa3BUTHEM (eepaTUBHBIX OTHOIICHUI: Mepexoja OT
MOJINTUKU JIeLEHTpalu3aluu BiacTd U ynpasieHus (Bpemen b.H. Enpumna) - x nonurtuke
koHcoymaaruu (3noxu B.B. ITytuna). [19, ¢. 179-188] JlanHas cMeHa He MOTIJia HE OTPa3UThCSA U HA
B3aMMOOTHOUICHUH PErHOHAIbHON BJIACTH C MECTHBIMHU OpraHamMu camoynpasiieHus. WM naHHbIN
KOHTEHT CTalli HIMPOKO OOCYXJaeMON TeMOW Kak B aKaJeMHUYECKOH, Tak U B OOIIECTBEHHO-
MOJINTUYECKON Cpefe.

B vactHOCTH, OHOHN U3 00CYKIAaEMBIX TEM IOCIIETHETO BPEMEHH CTalla TeMa BO3POXKICHUS
POCCHUHCKOTO «HMMIIEPCKOTO MpOeKTa». JTa TeMa CTajla aKTyaJbHOM B CBSI3U C BO3BpallleHHEM
Poccun B uucio Beaylmux MUPOBBIX JIepP)KaB, CTaTyC KOTOPOW OBbLI €10 YaCTUYHO yTpayeH Hocie
coobrtuii 1991 r. Ilo manHOMY BOMNpOCY 3BYyYaT KakK ITOJOXKHUTEIbHBIC, TAK U OTPHUIIATEIbHBIC
3aMeyaHusi, 1 KoMMeHTapuu. He BraBasch B JgeTayid 3TOM JUCKYyCCHM, OTMETHM, 4TO 1or Poccuun
UCTOpUYECKH ObUI BKJIIOYEH B ATy TeMmy (TeMy HMIIEPCTBA) IIOCKOJIBKY B IMPOLUIbIE BeKa
oclapuBaJICs MHOTHMHU BEAYUIMMH HMIEpusiMu Mupa (mepcuackoit, OcmaHckoil u bpurtanckoii).
Pernon CeBepnoro KaBkasza paccmaTpuBaics Kak OJIMH U3 TJaBHBIX «IIPU30B» B ATOU «OOJIBIION
urpe». [Cm.: 16; 18] COOTBETCTBEHHO M MECTHBIC JJIUTHBIC COOOIIECTBA ATO TOXKE IMPEKPACHO
MOHUMAIM © B TMPOUUIOM HEOJHOKPAaTHO CTAHOBWJIMCH pPa3MEHHOW MOHETOH B JITOM
TeOMNOJIMTUYECKOM COINepHUYecTBe. B mocnmeanuii pa3 3to ciydaigock B 1990-e rr., BO Bpems
YEUEHCKUX BOCHHBIX COOBITHIA.

[TonmuTuyeckue 3MUTHI MOCTOSHHO TpeOyroT K cebe ocoboro moaxoma. M ocobeHHO 3TO
KacaeTcsi MPOBOJMMON Ha KOHKPETHOM TEpPPUTOPUU KaApoBOM MOMUTHKU. CIIOXKHBIH BO BCEX
oTHomeHusx pernon CesepHoro KaBkasa Bcerna npukoBbIBall K cebe MpUCTAIbHOE BHUMaHUE, Kak
camux (eaepaabHBIX BIACTEH, TaK U HAYYHOTO COOOIIECTBA.

KanmpoBas monuTHka 3TOr0 peruoHa TOxe HMeeT psn ocobeHHocTeil. Kak ormeuaroT
WCCIIEIOBATENM, 3aMETHO BIHUSHUE TPAAUIMOHHBIX (MaTpUApXaJbHBIX) SJEMEHTOB, KOTOpHIE
CKJIQJIbIBAIMCH 3[IeCh B OOIIECTBEHHO-TIOJUTHYECKON CHCTEME Ha MPOTSHKEHUH LIEJIOoro psja
cronetuil. Kagpsl yacto GopmupyroTcs 37ech M0 MPUHIUIY KIUEHTENNW3Ma, U HEe BCEerJa HOCUT
MPO3payHblid i1 OOILIECTBEHHOCTH Xapakrep. W 3ToT (akTop TOXKEe OKa3blBae€T CBOE BIIUSHUE
(maBreHKE) HA MECTHBIE OPTaHbl caMOYIpaBieHus. [2]

Comuonorn 0OTMEUaroT, YTO «aHAIW3 JEATEIbHOCTH TOCYJapCTBEHHOW OIOpPOKpaTHH, K
COXKAJICHUI0, CBHUJETEIbCTBYIOT HE O T[OBBIIIEHWH, a CHWXKEHHH MpodeccuoHamu3Ma
rOCyIapCTBEHHBIX chykamux. [Ipu 3ToM cocTosiHuE TOCyIapCTBEHHO clyKObI Ha JAHHOM YPOBHE,
ee 0COOCHHOCTH W crernu@uka, KadecTBO MpodeccHoHanm3Ma TroCyJapCTBEHHON OHOpPOKpaTHH,
npoOJieMbl  yrIpaBiieHHs NPOPECCHOHATBHO-TUYHOCTHBIM — Pa3BUTHEM  HCCIIEIOBAHBI  SBHO
HepoctarouHoy. [4, ¢. 3] B 2000-2010-¢ rr. pocCHACKUT HIEHTP MPEANPHHSI IEIbIH PSI MEp 10
YIYUIICHHIO PabOThI ¢ KQJAPOBBIM COCTABOM M HCKOPEHEHUS UMEIOIINX HempocTaTkoB. [20] ImaBHbI#H
ynop Jnenaics Ha (GOPMHUPOBAHME KOHCTPYKTMBHOTO JHANOra MEXKAY BIACTBIO M MECTHBIM
rpaxaaHckuM oOmiecTBoM. Hackonbko ycmemHo 3To ObUIO CAENAHO, CYIUTh CIOXKHO H3-3a
Pa3HOCTU TEPPUTOPUIN M IKOHOMHK (COLMATIBHO-DPKOHOMUYECKOTO ToJIokKeHUs1). OTHAKO MPU STOM
COIIMOJIOTH TIOCTOSIHHO (DMKCUPYIOT MHEHHE OOIIECTBEHHOCTH O TOM, YTO HACEJICHUE HE HeceT
OTBETCTBEHHOCTH 3a PE3yJIbTAaThl ICATEILHOCTH MECTHOTO caMoyIipaBiieHus.. [6, c. 113]

OKcrnepTaMu MpU3HAETCS, 4TO MpoBoauMble B Poccun mnonutudeckue pedopMbl ObLIH
BCET/]a HalleJIEHbl Ha TOBBIIMICHHE KOHKYPEHTOCIIOCOOHOCTH CTPAHbI B YCIOBHUSX TJIOOANTH3AIIMN U
000CTpEeHHUST MEKCTPAHOBOM KOHKYpEHIMU. B mueane »To MOMKHO OBUIO MPUBECTH K CO3JAHUIO
HE3aBUCUMOTO U MPOGECCHOHATHHOTO TOCYJApCTBEHHOTO YIPABIEHUSA, U ICHTPAIbHOMN
rOCYJIapCTBEHHOM CIIYKOBI, ITAT KOTOPHIX KOMIUIEKTYETCSI HA OCHOBE KBATM(PUKAIIMHA M JIEITOBBIX
Ka4yecTB COTPYAHHMKOB. [26, ¢. 25] OaHako, MpakTHKa CTOJb 4YacTO PACXOAUTCS C TEOPHEH W
MPaBOBBIMH HOPMaMH, 4YTO TpeOyeT IMOCTOSHHOTO YTOYHEHHs. VIMEHHO MOHUTOPHWHIOM JTHX
W3MEHEHUHU U 3aHUMAeTCsl COBPEMEHHAs pOCCUHCKas TIOJMTUYECKAsT HayKa.

BoiBoabl. Takum 00pa3oM, paccMOTpEHHBI HaMU MaTepuain I03BOJSET HaM CIelaTh
HEKOTOPBIC TPEIBAPUTEIbHBIE BBIBOJLL. [lOrpaHUYHOCTh ATOM TEPPUTOPHHM HAKIIAILIBAET CBOU
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OTIIEYaTOK Ha (YHKIMOHHPOBAHUE MECTHBIX OPraHOB BJACTH M MEPY HMX OTBETCTBEHHOCTH 3a
obOecrieueHre 0€30MacHOCTH. TeppUTOpHaibHas TOTPAHUYHOCTh YCHJIMBAET HEOOXOJAMMOCTh
JIMAJIOTOBOTO XapaKTepa B3aMMOOTHOIIEHHSI PETHOHAIBHOW BJIACTH M TPAXKIAHCKOTO OOIIECTBa,
OTCYTCTBHE KOTOPOTO TPO3UT CEPhE3HBIMH KOH(DIUKTAMH OT MEXHAIMOHATIBHONH pO3HHU JI0
CEpPBE3HOTO TEONOIUTUIECKOTO COIICPHUYECTBA.

i yCTaHOBJIEHUSI KOHCTPYKTHBHOTO JHajiora BJIAcTH C OOIIECTBOM BaXKHO YTOOBI €ro
YYACTHUKU 3HAIM JIPYT Jpyra Kak MoOxHO Jydiie. JIro6oe MUCTaHIMPOBAaHHME W yCTPAHEHHE OT
pelIeHus] HACYIIHBIX MPOOJeM, MOXKET HE MPOCTO HUX OTIHANUTh JAPYr OT Jpyra, HO M YCHJIUTh
HEeZ0BEepUE M KOH(DIUKTHOCTH BO BCEM 3TOM MHOT'OCJIOKHOM PETHOHE.
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Annomauusn. Coovimus 1978-1979 ee., npusedwue k enacmu XomeHu u e2o CMopoHHUKOS,
NOJIHOCMbIO MEHAION SHEUWHIO U HYmMpeHHIo noaumuky HMpana. /lannoe senenue cmanosumcs
OOHUM U3 (axKmopos, 00pazyiouWUx COBPEMEHHYI0 2eONOIUMUYECKYI0 KOHQDUISYPaYUuro pecuoHd.
Ilokazamenem ucmopuueckoeo macwmada pesontoyuu 6vii0 mo, umo Ilepcudckas monapxus c
2500-remmueti ucmopueti, npeOCMABIEHHAsT MHONICECMBOM OUHACMULL 6éMecme ¢ OuHacmueu
llexnesu, npekpamuna ceoe noaumuyeckoe cyujecmeoganue. Ha mecmo cywecmeayiowezo cmpos
NPULLIO KIIEPUKATbHOE WUUMCKOe OYX08EHCMBO C yueHueM umama Xomelinu « Bunaam anv-ghaxuxy.
Ilepsvie 200b1 cywecmeosanus UCIAMCKOU pecnyOIuKu, enewnss norumuka Teeepana sudena ceou
NOIUMUYECKUll CcmpouU, KAk UOedalbHyl 0 MoO0elb UCIAMCKOU pecnyOnuKku O pecUOHANbHbIX
MYCYTbMAHCKUX 20cyoapcme. M3 pabom upanucmos, usyuarouyux 6HeuwHIon NOIUMUKY 8 Nepuoo
nocie UCIAMCKOU pegotoyull, ciedyem Gbloeiums me3uc CMeHbl PeGOIOYUOHHO20 POMAHMUZMA,
CBOUCMBEHHO20 NEPBLIM 200aM CYUWECMBO8AHUE HOBOU NOTUMUUECKOU CUCEMbL, YO NPOABIALOCH
8 nmomvlmkax skcnopma OawHou mooenu. Ha cospemennom smane ommeuaemcs nocmeneHHbvill
nepexo0 Om peBONOYUOHHO20 POMAHMUBMA K BHEUWHENOTUMUYECKOMY NpazMamusmy, Yemy
cnocoocmeosana snoxa Pagcanoocanu u Xamamu. Habniooaemcs cmsacuenue xapaxmepa
NpOBOOUMOLL 8HEUIHel NOIUMUKU, Komopas ¢ nepuoda pesoatoyuu 1979 2., ocnogviéanacs Ha 08yx
KOHYyenyusax - «xcnopm ucnamckou pegomoyuuy u «Hu Bocmox, nu 3anao, a Hcnamckas
Pecnyonuxay.

KiuroueBbie caoBa: Hpan, reonmonutuka, bmwxuuit Boctok, Ilepcus, peBomronus,
MEXTyHApOIHBIC OTHOIIICHUS, IIIUU3M, XOMEHHU3M

Jas opurupoBanusa: ['ynue O. D. Dpomonusi reonoiauTuku MpaHa mocie uciaaMcKOR
pesomoriun 1979 1. OCOOEHHOCTHM COBPEMEHHOW pPETHOHAIM3AlMU CHUCTEMBI MECTHOTO
caMoyrpaBiieHHs (Ha MpUMepe HanuMoHanbHbBIX pecrnyonuk CeBepHoro Kakaza) //Cospemennas
nayka u unnosayuu. 2023. Ne2 (42). C. 203-211. https://doi.org/10.37493/2307-910X.2023.2.22

Abstract. The events of 1978-1979, which brought Khomeini and his supporters to power,
completely changes the foreign and domestic policy of Iran. This phenomenon becomes one of the
factors that form the modern geopolitical configuration of the region. Indicative of the historical
scale of the revolution was the fact that the Persian monarchy with 2500 years of history,
represented by many dynasties along with the Pahlavi dynasty, ceased to exist politically. The
existing system was replaced by a clerical Shiite clergy with the teachings of Imam Khomeini's
Wilayat al-Faqgih. In the early years of the Islamic Republic, Tehran's foreign policy saw its
political order as the ideal model of an Islamic republic for regional Muslim states. From the works
of Iranian scholars studying foreign policy in the post-Islamic revolution period, the thesis of the
change of revolutionary romanticism characteristic of the first years of the new political system,
which manifested itself in attempts to export this model, should be highlighted. At the present stage,
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there is a gradual transition from romanticism to foreign policy pragmatism, which was facilitated
by the era of Rafsanjani and Khatami. There has been a softening of the foreign policy, which since
the 1979 revolution, has been based on two concepts - "Export of the Islamic Revolution™ and
"Neither East nor West, but the Islamic Republic”.

Key words: Iran, geopolitics, Middle East, Persia, revolution, international relations,
Shiism, Khomeinism

For citation: Guliyev O. E. The Evolution of Iran's Geopolitics after the 1979 Islamic
Revolution Features of the modern regionalization of the local self-government system (on the
example of the national republics of the North Caucasus) // Modern Science and Innovations.
2023;2(42):203-211. https://doi.org/10.37493/2307-910X.2023.2.22

During the period of the rise of European empires, Persia lagged far behind the dominant
colonial powers militarily and economically, which was the reason for the future semi-colonial state
of the country. The positions of Great Britain and Russia in the region were especially strong. As
the American historian, professor of history at Yale University, F. Kazem-zade, “an evil fate placed
Persia between the Russian hammer and the English anvil” [Kazem-zade 2004, p.124].

In the twentieth century there were political upheavals that radically changed the face of the
country. Iran during the reign of Shah Mohammed - Reza Pahlavi focused on the pre-Islamic
Persian empires of the Achaemenids and Sassanids, as the heyday of Iranian civilization. It can be
noted that one of the main elements of the Pahlavi regime was pan-Iranism. After the Islamic
Revolution, Iran turned into a theocratic state with Khomeini's Shiite teachings "Wilayat al-fagih™.

In the pre-revolutionary period, socio-economic reforms were carried out: secular education
was introduced, a civil code was adopted. The construction of a regional transport project begins:
the trans-lIranian railway connecting the Caspian coast of the country with the Persian Gulf [Aliev
2004, p.177]. The gradual modernization of the country is being carried out, but the country retains
the appearance of an agrarian state.

In addition, the modernization and westernization of the life of Iranian society is being
actively carried out, which is comparable to similar processes in Turkey, where M. TO. Ataturk
carried out reforms to create a national secular state on the European model. Other similar features
of Kemalism and the policy pursued by the new Shah were statism and nationalism, which were
integral parts of the new state system. Left movements had significant political power, therefore, in
order to prevent the Soviet threat to the new monarch, Article 1V of the agreement on guarantee and
neutrality between the USSR and Iran was of particular importance for maintaining power .

In the post-Stalin period, positive changes are taking place in Soviet-lIranian relations. The
initiator of the diplomatic dialogue was the Soviet side, which demonstrated the rejection of the
territorial claims that existed during the Stalinist period and the desire to form a new approach in
interactions with the Iranian side.

The result of this initiative was the conclusion of a legal document to resolve financial and
border issues. In 1954, the "Agreement between the Union of Soviet Socialist Republics and Iran on
the settlement of border and financial issues" was signed . According to the agreement, the Soviet-
Iranian commission was to carry out the demarcation and redemarcation of the state border.
Another illustration of the positive developments in the post-Stalin period of bilateral relations was
the visit of the Shah of Iran to the USSR.

Since 1951, the post of prime minister in Iran was held by M. Mossadegh, who was
remembered for the nationalization of the Iranian oil sector, which was negatively perceived by the

2 Treaty of Guarantee and Neutrality between the Union of Soviet Socialist Republics and Iran
(Persia) Caspian: international legal documents / comp. S. S. Zhiltsov, I. S. Zonn, A.G. Kostyanoy,
A. V. Semenov. — M.: International relations, 2018. S. 81-85.

$Agreement between the Union of Soviet Socialist Republics and Iran on the settlement of border
and financial issues of the Caspian Sea: international legal documents / comp. S. S. Zhiltsov, I. S.
Zonn, A.G. Kostyanoy, A. V. Semenov. — M.: International Relations, 2018. pp.153-160
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United States and Great Britain, imposing an embargo on Iranian oil. The clergy actively supported
the nationalization of the country's oil industry, seeing in the prevailing position of foreign
companies an infringement of the rights of the Muslim mind [Mamedova 2019 p.109].

At the same time, it should be noted that the Iranian side made attempts to improve relations
with the United States, having achieved results in this direction in the form of receiving military
assistance under the Truman program. But at the same time, Tehran was unable to achieve its main
goal - to receive assistance in the fight against British influence. In general, in foreign policy in the
conditions of a bipolar world, the Mossadegh government preferred neutrality. Having negative
relations with Great Britain and the USA, the fear of exporting the socialist system was the main
barrier in rapprochement with the USSR.

In the period after the overthrow of Mossadegh, tendencies of anti-democratic development of
Iran are noted, and the sole power of the Shah is being strengthened. From the June uprising of
1963, the open struggle of the Shiite clergy against the Shah began. The new government of Kh.
Mysuri tried to improve relations with the clergy by releasing a significant number of detained
activists [Aliev 2004 p. 341-343].

The reasons for the emergence of the Khomeini movement can be called attempts to rapidly
modernize Iranian society according to the Western model, as well as the stratification of society.
As Doctor of Historical Sciences E. A. Doroshenko points out, in the mid-1970s, such political
institutions as the bicameral parliament “Majlis” and various political parties existed in Iran. There
was a gradual modernization and westernization of public life. The only archaic institutions
untouchable before changes, according to E.A. Doroshenko remained the institutions of the clergy
and the monarchy [Doroshenko 2019 p. 67-68]. The latter had the properties of strengthening
despotism, and the former, in turn, had a significant impact on public consciousness.

As rightly noted by 1. R. Gibadullin, senior researcher at the Institute of History. Sh. Marjani
of the Academy of Sciences of the Republic of Tatarstan, in the perception of the Islamic revolution
in Iran by the Soviet historiography, the official ideology of the CPSU and the Marxist-Leninist
methodology played an all-consuming role. Undoubtedly, this narrowed the space for scientific
research into the specifics of the Iranian revolution, “which in a sense predetermined the unanimity
of Soviet researchers in the main approaches to this issue” [Gibadullin 2019 p . 8-9]. In modern
Russian Iranian studies, after moving away from following the principles of Marxism, there is no
comprehensive approach to the perception of the phenomenon of the Iranian revolution.

As a result of the revolution, the institution of the monarchy was replaced by the Shiite clergy.
At the same time, for the first time in the years of the revolution, the political environment had a
certain pluralism, since various political movements actively participated in it. In the post-
revolutionary years, an internal political struggle raged in Iran between President A. Banisadr and
conservative clerics. A long bloody war with Irag began, which caused significant damage to the
Iranian economy. In the province of Khuzestan, where the hostilities took place, oil pipelines and
oil storage facilities were located, which, of course, affected the country's export opportunities.
From the first day of its formation, the new political system faced a fierce opposition struggle. In
1979, Murtaza Mutahhari, an ally of Khomeini and one of the ideologists of the new socio-political
system of Iran, was killed by representatives of the Furkan organization [Fedorova 2019 p. 27].

The very causes of the Iranian revolution are extraordinary. This phenomenon became
possible due to cultural, political and economic factors. Wide sections of the population took part in
the revolution, but only the Shiite clergy managed to lead the revolution. N. M. Mamedova, head of
the Iranian sector at the Center for the Study of the Countries of the Near and Middle East of the
Institute of Oriental Studies of the Russian Academy of Sciences, emphasizes the uniqueness of the
1979 revolution in terms of its topology. According to the scientist, the Iranian revolution "was
primarily of an ideological nature, in this case a religious one" [Mamedova 2019 p. 108].

Structural analysis of the modern political system of Iran is carried out by
A. M. Mustafabeyli, Candidate of Historical Sciences, Leading Researcher at the Institute of
Contemporary International Problems of the Diplomatic Academy of the Russian Ministry of
Foreign Affairs. A. M. Mustafabeyli highlights the fundamental elements of the political system of
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the Islamic Republic: The Supreme Leader, the Council of Experts, the Assembly of the Islamic
Council (Majlis), the Council for the Expediency of Decisions, the judiciary. The key figure in the
Iranian system of government is the Supreme Leader, elected for an indefinite term by the Council
of Experts (representatives of the clergy). The Supervisory Board is vested with broad functions,
which reviews legal documents for their legitimacy from the point of view of the country's
fundamental law, monitors the electoral processes in the country and approves officials
[Mustafabeyli 2016 p. 56-61].

In general, the issue of the activities of the Supervisory Board, one of the most important
bodies in the modern political system of Iran, is debatable. The main function of this body is to
select, in accordance with the norms of Islam, presidential candidates and members of the Mejlis
and the Council of Experts [Mamedova 2019 p.113]. The refusal to admit promising candidates led
to protests and extensive public and international discussion. The key figure of the Iranian political
system "Rahbar", as Iranian scholars write, is elected by representatives of the people and experts
(khobregan) [Khorramshad, Mottaghi 2019 p. 161].

Candidate of Historical Sciences, senior researcher at the Institute of Oriental Studies of the
Russian Academy of Sciences E. V. Dunaeva, considering the formation of the modern political
system of Iran and the reasons for the formation of a new political system, notes that the revolution
“can be considered as a certain step forward along the path of political development, since
monarchs have come to replace new political system" [Dunaeva 2016 p. 76]. The political system of
modern Iran is fundamentally different from Western political systems, it combines the Shiite
component with elements of the republican system.

The Iranian side has sanctions restrictions since the formation of the Islamic Republic. The
seizure of the US embassy in Iran led to the beginning of a phase of confrontation between Iran and
the Western community. The Iranian nuclear program has led to the formation of a tougher
sanctions regime against Iran. The adoption by the world community of restrictive measures against
Iran followed. So, the UN Security Council took the first sanctions measures in 2006 with
resolution No. 1737. Then a number of other resolutions followed, severe restrictive measures
against Iran were formed (disconnection from the international financial system, an embargo on the
supply of certain types of technologies) [Kozhanov, Isaev 2019 p. 24-25].

It should be said separately that the United States began to impose restrictive measures on
Iran after the Islamic Revolution of 1979. However, the nuclear program served as a pretext for
tightening and joining the sanctions of international institutions. With the approval of UN Security
Council Resolution 2231, several sanctions resolutions followed. In general, international sanctions
against Iran were adopted on the basis of seven resolutions of the UN Security Council.

In addition to the restrictive measures taken by the Security Council, significant pressure on
the Iranian economy was exerted by the EU and US sanctions imposed on Iran, affecting the most
important sectors of the economy (oil and gas, financial and banking sectors, etc.) - the
disconnection of Iranian banks from the SWIFT international payment system and the ban on the
import of Iranian energy resources. Restrictive measures had a negative impact on the economic
situation in Iran, but it should be noted that this did not lead to the collapse of economic and social
life in the country. During the period of imposing economic sanctions in Iran, a new concept of
“resistance economy” is being put into circulation to contain and neutralize economic pressure
against the country, and rely on one’s own strength [Naseri, Sheikhsarai 2019 p. 236].

The Iranian leadership launched a program of economic incentives for domestic producers
and an increase in the country's industrial potential, and also took protectionist measures. In a short
period, it was possible to satisfy the needs of the population in gasoline. Separately, it should be
noted that the Iranian leadership managed to create a system of measures to bypass the imposed
restrictions.

As a result of a constructive dialogue, it was possible, with the help of diplomacy, to develop
a mechanism for resolving the problem of Iran's nuclear program. As a result of lengthy
negotiations, a compromise agreement "Joint Comprehensive Plan of Action” (JCPOA) was
reached. US exit under the administration of D. Trump from the JCPOA led to the aggravation of
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negative processes in the region and the growing threat of direct military action. It should be noted
that the European Union and the countries participating in the 5+1 format agreement assessed the
US withdrawal from the joint action plan very negatively.

Iran and the EU have not yet established effective INSTEX mechanisms to support
commercial activities and circumvent US-imposed sanctions. In response, Tehran began a phased
withdrawal from the obligations imposed by the JCPOA on the country's nuclear program. The
restoration of Tehran's nuclear potential alarmed Iran's main regional geopolitical adversaries -
some states of the Persian Gulf and Israel. At the same time, it is worth noting that the Iranian side
leaves a niche for negotiations and does not stop cooperation with the IAEA, and also declares its
readiness to restore the nuclear agreement.

It should be noted that the confrontation between Iran and the United States, Israel and the
Persian Gulf monarchies has repeatedly reached the verge of "hot" confrontation. The geopolitical
interests of the parties clashed in the Persian Gulf and in regional hot spots: Syria, Irag, Yemen. The
apogee was the assassination of the well-known Iranian general Qasem Soleimani, who heads the
special unit of the IRGC Qods in Iraq by the American side.

The main reason for the existing antagonism between the political elite of Iran and the United
States, the Iranian scientist Mehdi Sanai determines the difference in beliefs, principles and values,
which is based on the difference in worldviews. From the point of view of the scientist, the main
foreign policy values for the United States are peace, prosperity, democracy, which is imposed on
the rest of the world. For Iran, the main foreign policy values are formed on the basis of political
Islam: the desire for justice and the rule of law, as well as the rejection of Western liberal
democracy and the desire for domination [Canai 2019 p. 136].

It is important to consider Iran's position during the "Arab Spring", because after the Islamic
Revolution of 1979, he set the geopolitical task of exporting the model of an Islamic republic in the
region. The head of the Turkish Research Center of Iran, Hakky Uygur, describes Iran's position in
assessing the "Arab Spring" as follows: by supporting the revolutions against authoritarian regimes
in Tunisia, the birthplace of the "Arab Spring”, and in Egypt, the Iranian leadership did not receive
the expected rapprochement with the new Islamic forces that came to power. From the point of
view of Hakka Uighur, after the spread of the "Arab Spring” it became clear that the popular
uprisings would not be limited to North Africa, the solidarity of the green movement in Iran with
the popular uprisings in the Arab states caused fears in Tehran. In general, the Iranian leadership
has described the protest movement in the region as an "Islamic awakening". Comparing these
popular uprisings with the Islamic Revolution of 1979, describing them as a popular struggle
against pro-Western secular dictatorial regimes, the revolutionary impulse of the masses, from the
point of view of Tehran, was predicted by Imam Khomeini as the “Great Awakening” [Uygur, 2017
p. 96-97]. The beginning of protests in Syria, one of Tehran's main allies, completely changes Iran's
perception of regional processes.

An irritating factor for the regional powers and the United States is the active role of Iran in
the geopolitical processes in the region, especially the organization of Shiite military formations
from Afghanistan, Iraq, Pakistan, their involvement in hostilities and the participation of Iranian
military personnel and the Lebanese Hizbullah.

For example, the geopolitical rivalry between Iran and Turkey has deep historical roots, which
is reflected in the ancient Persian epic Shahnameh. It describes the confrontation between the land
of the Aryans - "Iran™ and the land of the Turks - "Turan", which indicates the historical factor of
the rivalry between the two civilizations. Another key element was formed with the establishment
of Shiism as the state religion during the period of the Safavid dynasty, which served to isolate Iran
from the rest of the Islamic world. The emergence of the Safavid state became an obstacle to the
expansion of Porta to the East. Geo-economic and geopolitical rivalry, together with confessional
antagonism, brought two civilizations together in military conflicts during the 16th - 17th centuries.
One of the strategic goals of the Ottoman Empire was to consolidate in the Caspian, which turned
the region into a zone of contention between the two empires.
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As a result of historical processes, a geopolitical Iranian triad of perceptions of themselves as
"Iranians”, "Shiites"”, "Muslims" is being formed. The Iranian "sun" opposed the successor of the
Arab Caliphate - the Ottoman "moon" [ Kozhanov, Bogacheva 2020 p. 146-148]. The Persian-
Turkish geopolitical rivalry has confessional and historical components, which at the present stage
has not lost its relevance and has a significant impact on the geopolitical processes in the region.
Director of the Hudson Institute's Center for Peace and Security in the Middle East Michael Doran
notes that the fear of Turan will always haunt the collective consciousness of the Persians [ Doran
2022 p. 26]. Iran and Turkey have an imperial past as a legacy - and, as a result, regional
geopolitical ambitions.

Historical processes of the XX and the beginning of the XXI century. in the region give us
reason to formulate common conclusions and highlight similar political processes. Mustafa Kemal
Ataturk forms a secular Turkish republic on the ruins of the Ottoman Empire, reforming the socio-
political system beyond recognition. Similar, but more moderate in terms of modernization and
secularization, transformations were carried out in Iran. As a side effect, they led to a response from
a part of the population and the overthrow of the Shah's regime. Tendencies towards the
desecularization of Turkish society show themselves with the coming to power of the political
movement Refah.

Is there a general trend of desecularization? This is a question that requires careful analysis.
On the one hand, Islamic movements under pressure from the Kemalist authorities received their
long-awaited freedom in modern Turkey. On the other hand, the secular state system, unlike Iran,
has been preserved. In addition to this, the ruling moderate Islamic party, the AKP, is in a
precarious position, forced to ally with the nationalists due to electoral considerations. For a long
time, the Nationalist Movement Party was in strong opposition to the AKP.

After the Justice and Development Party came to power, Turkey and Iran have achieved a
positive trend in bilateral relations. During the international crisis caused by Iran's nuclear program,
Turkey made diplomatic efforts to resolve it: for example, in 2010, an agreement was reached
between Turkey, Brazil and Iran to organize the exchange of low-enriched uranium for highly
enriched uranium in Turkey. It should be noted that Iran and Turkey have similar geopolitical
positions in resolving the Kurdish problem, and have also developed a common position in the fight
against the economic blockade of Qatar during the regional crisis.

Describing the political system of modern Iran, one should emphasize the most important
property, which is the synthesis of various principles [Sanai 2006 p. 137-138]. Separately, it should
be noted that the Khomeinist movement "opposed modernity and categorically rejected Western
secularism, humanism, democracy" [Barkhordari, Mottagi 2019 p. 43]. However, it can be argued
that Iranian foreign policy has changed significantly since the period of the Islamic revolution.
Revolutionary romanticism lost its former maximalism, softened by a certain pragmatism and the
search for economic gain. An example of a pragmatic line is the policy of President Mohammed
Khatami (a representative of the reformist wing), who promised to build a civil society in Iran
within the framework of the existing system. This concept was called "Islamic democracy”. In
general, the name of M. Khatami is associated with the liberalization of the political life of Iran, it
was during this period that non-governmental organizations began to emerge [Mamedova 2019 p.
112]. In foreign policy, Mohammed Khatami puts forward the thesis of a "dialogue of civilizations"
to resolve existing contradictions.

On the other hand, the president's powers are limited to the spiritual leader. One can single out
the instability of the pragmatism of Iranian foreign policy, it depends on the political struggle
between reformers and conservatives. An example of transformation is the coming to power of
Mahmoud Ahmadinejad, who intensified the struggle against the United States and regional
opponents represented by Israel and Saudi Arabia.

One can speak with caution about two foreign policy concepts: a moderate and a pragmatic
line (reformers); the counterbalance to them is an active and preserving the revolutionary message,
irreconcilable with the existing regional and global configuration (conservative) policy. It is worth
noting separately that the Iranian foreign policy leadership managed to rationally use limited
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resources to increase influence in the region. After the Islamic Revolution of 1979, the Shiite factor
was used as the main foreign policy tool for the formation of a special zone of influence in the
region.

Having analyzed the modern geopolitical model of Tehran, one should highlight the key
element of Iranian regional policy - the "confessional factor". Thus, Iran actively covered the
protest movements of the Shiite communities of Bahrain and Saudi Arabia. From the point of view
of a number of Arab states, military support was provided to the Ansar Allah movement, in an
insurmountable civil war in Yemen. Tehran was fully involved in the civil war in the Syrian Arab
Republic. When the world community considered the fall of the government of Bashar al-Assad
inevitable and the Syrian leadership was losing control over strategically important territories, Iran
sent instructors and military personnel from the IRGC, as well as militias, members of military
formations (Al-Hashd al-Shaabi, Fatimiyun, etc..) to participate in the civil war on the side of the
forces of Bashar al-Assad.

To form ideas about the geopolitical configuration in the region, one should pay attention to
the fact that the Islamic revolution of 1979 led to the formation of confrontation between Iran and
the Western community, as well as regional states (Saudi Arabia, Israel, etc.). In foreign policy, the
new leadership of Iran abandoned the model of both the capitalist and socialist political camps,
forming the so-called third path of development. Tehran began to play an active geopolitical role in
the region, trying to export the existing model of political structure to neighboring states and form a
zone of geopolitical influence.
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Annomayusa. B cmamve o0606waromea Hexomopvle NONONCEHUS CUHEPemUKU U
OYeHUBaemcs B03MONCHOCMb UX HNPUMEHeHUs K 00vbekmam NOoIumuyeckou Hayku. Aemop
npeononazaem, uYmo CuHepeemudecKui NnooxXo0 HNPUMEHUM K UCCIe008aHUI0 NOIUMUYECKUX
npoyeccos u OUHAMUYECKUX COCMOAHUU NOIUMUYECKUX CUCmeM. Ymouusaomcesa ocobennocmu
NONUMUYECKUX CUCHeM C TMOYKU 3PEHUs CUHEPeemuKu: CoYemanue OpeaHUu3ayUOHHLIX U
CaMOP2AHU3AYUOHHBIX — HAYal,  OMKPLIMOCMb U OUHAMUYHOCMb,  HENUHEUHOCMb U
MHO20yposHesocmy.  [lenaemcs 661600 O NPUMEHUMOCHMU — CUHEP2eMUYEecKo20 Nnooxood 6
UCCNIe008AHUAX CMADUNLHBIX U HECMAOUNbHBLIX COCMOAHUL NOIUMUYECKUX CUCMEM, d MaKxice O
NepCneKmueHOCMY  UCNOIb30BAHUS AOANMUPOBAHHBIX NONONCEHUU CUHEPLeMUKU 8 O00bACHEeHUU
KPUSUCHBIX A6TIEHULL U NePEeXOOHbIX NPOYECCO8 8 NOTUMUKE.

KiioueBble cjI0Ba: CHHEPreTMKA, CHHEPIETUYCCKHH IIOJIXOJ, MOJUTHYECKas CHUCTEMA,
JMHAMUKA TIOJIUTUIECKON CUCTEMBI, METOABI TIOJIUTOIOTHH

Jisa uuTupoBanus: MakcumoBa E. H. O nmpumeHHMOCTH CHHEPreTMYecKoro nojxona B
MONMUTHYECKUX uccnenoBanusx // Cospemennasn nayka u unnosayuu. 2023. Ne2 (42). C. 212-217.
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Abstract. The article summarizes some provisions of synergetics and assesses the possibility
of their application to the objects of political science. The author suggests that the synergetic
approach is applicable to the study of political processes and dynamic states of political systems.
The features of political systems from the point of view of synergetics are clarified: a combination
of organizational and self-organizational principles; openness and dynamism; nonlinearity and
multilevelness. The conclusion is made about the applicability of the synergetic approach in studies
of stable and unstable states of political systems, as well as about the prospects of using adapted
provisions of synergetics in explaining crisis phenomena and transitional processes in politics.

Key words: synergetics, synergetic approach, political system, dynamics of the political
system, methods of political science

For citation: Maksimova E. N. On the applicability of the synergetic approach in political
research // Modern Science and Innovations. 2023;2(42):212-217. https://doi.org/10.37493/2307-
910X.2023.2.23

One of the key aspects of scientific research, regardless of the scientific direction, is the
choice of research methods. As a rule, the construction of the research methodology is carried out
on the basis of the essence and nature of the object under study. In political sciences, when studying
fairly stable structures and institutions, comparative, systemic, historical and a number of other
general scientific methods are actively used. The situation is different with the choice of
methodology for the study of political processes. The diversity and variability of political processes,
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the flow of which is characterized by contradictions at various levels, make it difficult to choose
methods for their study. Many traditional methods do not allow fixing political dynamics; therefore,
it becomes necessary to supplement them with a set of other methods that make it possible to take
into account the variability of political processes and the various stages of their development. This
circumstance actualizes the search for new research methods, usually related to other scientific
areas. In this regard, the synergetic approach and the possibilities of its use in relation to the objects
of political science are of interest. Thus, the purpose of the article is to analyze the main provisions
of synergetics and evaluate their applicability to explain the dynamics of political systems.

Involving a synergetic approach as a methodological tool for explaining social and political
processes is a relatively new practice. Synergetics as a science took shape in the 70s. XX century,
its founder is the German physicist G. Haken. In his opinion, synergetics is the science of self-
organization, the theory of “the joint action of many subsystems, which results in a (new) structure
and corresponding functioning at the macroscopic level” [11, p.7]. Along with the theory of G.
Haken, there are other conceptual developments in the science of self-organization, in particular, the
theory of dissipative structures by the Belgian scientist of Russian origin I. Prigogine and the theory
of dynamic chaos by the American researcher M. Feigenbaum.

The listed concepts are united by the understanding of the development process as a
successive change of stable states of the system by unstable periods of chaotic behavior, as a result
of which there is a transition to a new stable state (attractor). The choice of one or another
development path occurs at the bifurcation point, depending on the characteristics of the
fluctuations of the system itself. On this occasion, Academician N. N. Moiseev wrote that the
development of any complex system occurs in some attractor, that is, in some limited "area of
attraction” of one of the stable or quasi-stable states of the system. Complex nonlinear systems can
have a large number of attractors. Due to a number of circumstances, the situation may one day
change qualitatively, and the system relatively quickly passes into a new attractor (in other words,
into a new channel of evolution). Such a restructuring of the system is called bifurcation. It is
essential that the post-bifurcation state of the system is practically unpredictable, it makes sense to
talk only about possible scenarios or general trends of further development based on the general
laws of the material world. Thus, the evolution of any complex system consists of a series of calm
(“Darwinian”, evolutionary) periods with periods of rapid catastrophic rearrangements [6, p. 123-
124].

Synergetics uses a mathematical terminological language that is universal for many
sciences. Characterizing synergetics as a science, physicist Yu. A. Danilov notes its features. Unlike
traditional areas of scientific knowledge, synergetics is interested in the general patterns of
evolution of systems of any nature. Abstracting from the specific nature of systems, synergetics
acquires the ability to describe their evolution in a generalized language, establishing a kind of
isomorphism of two phenomena studied by means of two different sciences, but reduced to a
common model. The discovery of the unity of the model allows synergetics to make the property of
one field of science accessible to the understanding of representatives of a completely different
field. Yu. A. Danilov emphasizes that synergetics is by no means one of the frontier sciences (such
as physical chemistry or mathematical biology) that arise at the junction of two sciences. According
to G. Haken, synergetics is called upon to play the role of a kind of metascience, noticing and
studying the general nature of those patterns and dependencies that some sciences considered “their
own” [4].

Thus, the natural sciences and synergetics are correlated, while the question of the degree of
applicability of synergetics to the explanation of those phenomena that are the subject of study of
social sciences remains open. Among social scientists, synergetics has a large number of apologists
and no less number of critics. Corresponding member of the Russian Academy of Sciences, M. N.
Rutkevich, arguing on the pages of the Sotsis magazine with supporters of the use of natural science
methodology in the humanities (P. Sztompka[12] and L. M. Semashko [10]), here we are talking
about sociology, writes that ... attempts to transfer individual concepts and theoretical ideas based
on them that were created in one field of science to another, and, in particular, from natural science
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to the social sciences, from nature to society, are not new. Since there were many of them,
phenomena of this kind, in his opinion, can be considered as a special direction of research in the
history of science, as its side "dead end" [9, p.13].

A different position is taken by V. Pantin and V. Lapkin. For them, the question of the
degree of applicability in humanitarian studies of the approaches and methods of individual natural
disciplines (assuming the existence of a certain way established measure and - on this basis - a strict
quantitative description of all phenomena considered by this discipline) seems to be one of the
general methodological problems that are relevant not only for political sciences, but also for other
social sciences. Scientists are convinced that this problem should be solved not by literally
borrowing by political science the corresponding conceptual apparatus of a particular field of
natural sciences, but primarily by adapting and rethinking the most important ideas and principles
put forward within a specific natural science concept [7, p. 10].

Supporting the above point of view, we note that already today there are strong arguments in
favor of using certain methods of the natural sciences in political research. First of all, this is due to
the increase in the pace of development of social, economic and political processes, as well as the
variety of forms of their manifestation. To implement research tasks, it is necessary to fix certain
stages of the development of processes, while the traditional methods of the humanities do not
allow you to fully get answers to questions of interest. Secondly, under the influence of
globalization processes, not only the world economic structure has changed, but political systems
have also undergone changes. In modern conditions, the circulation of resources, both at the global
level and within a separate social system, is characterized by a high rate, which, in turn, cannot but
complicate the system of production, management and distribution of resources. Therefore, the
study of multilevel systems, taking into account the totality of their relationships, requires special
tools. Thirdly, classical models of political systems (D. Easton, G. Almond, K. Deutsch) reflect the
stable (equilibrium) aspect of the functioning of the system, while political crises and other
manifestations of system instability cannot be explained in these models. Therefore, it is necessary
to create such models of political systems that would take into account and explain the behavior of
the system in non-equilibrium states. A synergetic approach can solve some aspects of this problem.

When using natural science methodology, in particular, a synergistic approach in the study
of political processes, it must be taken into account that the patterns of development and functioning
of natural systems cannot be fully transferred to the field of social sciences. In addition, it is
necessary to be aware of another aspect of the use of synergetics within the framework of political
science. Synergetics with its special vision of the ratio of "necessary" and "accidental” can
contribute to the absolutization of the latter in politics, and thus become an excuse for the political
mistakes of political elites or individual political leaders. In this case, synergetics can turn from a
scientific tool into an ideological resource of power. It is advisable to use a synergistic approach to
study only individual political phenomena. In our opinion, the political system, its development and
evolution, is the scientific object to which synergetics can be applied.

In political science, attempts have already been made to use synergetics to study political
objects. In particular, L. AND. Borodkin notes that with the help of non-linear models, modern
authors are asking the question of which world - bipolar or tripolar - is more prone to war. At the
same time, a no less traditional question is asked about the greater or lesser propensity for wars of
democratic and autocratic states. Finally, the problem of the military threat is raised: when is it
higher - in the system of dynamic alliances or in the presence of a set of disparate “lonely
countries”? In addition, L. I. Borodkin points out that in the United States a synergetic approach is
applied to the study of electoral campaigns. With the help of chaos theory, they study the dynamics
of public opinion in campaigns for the nomination of candidates for the US presidency. American
specialists are persistently accumulating data on long time series, which periodically “break off”
into chaotic states. The value of this work is that over time it will allow creating a powerful base of
texture and primary generalizations, which will enable the science of predicting chaotic situations
and managing them to “grow” in the future [2].
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Also, synergetic models were used in the field of political psychology to study the dynamics
of the political mentality of Russian society (A. V. Mitina, V. F. Petrenko). The units of analysis
were the political attitudes of individuals, expressed in the support of certain political parties. The
construction of the operational model was based on semantic spaces, which were built according to
the results of the "scaling™ of political parties that carry certain political guidelines. Further,
generalized factors were determined, with the help of which the coordinate axes of the semantic
space were set. In turn, the objects of analysis - political parties - were set as coordinate points
within the resulting space, and the value of the projection of objects on the semantic axes showed
the degree of agreement of the political party with the content specified by this factor. And, finally,
to reflect the dynamics of space, an additional time axis was introduced.

There is experience in applying a synergistic approach in the framework of political research
on the example of the analysis of political-power interaction in territorial communities, reflected in
the dissertation of L. IN. Boyko-Boychuk. Continuing the development of the synergetic conceptual
apparatus, the researcher proposed a new concept of “phase (zone) of bifurcation™ and developed a
classification of phases with such types as "intended" (“planned") and "unpredictable” bifurcation
phase, as well as "soft" and "hard" ; deepened the concept of the socio-political "attractor” as a
group of factors that keep the system in a stable state, and singled out such components of the
socio-political "attractor” as an idea, leader, organization, order parameters; revealed the essence
and meaning of the concept of "strange attractor” for socio-political practice and introduced the
concept of the point of initiation of self-disorganization [1, p. 6].

As you can see, the synergetic approach is applied to the study of a wide variety of political
objects, in this case systemic objects are no exception. At least some features of political (social)
systems can be described from the point of view of the science of self-organization. Firstly, it is a
combination of self-organizing and organizational principles within the political system.
G. AND. Ruzavin writes about this: “The fundamental difference between social systems and
natural systems lies, first of all, in the fact that in them self-organization is supplemented by
organization, since people endowed with consciousness act in society, setting themselves certain
goals, guided by the motives of their behavior and value orientations. Therefore, the interaction of
organization and self-organization, random and necessary, forms the basis for the development of
social systems” [8, p. 63]. Moreover, political systems carry a significant organizational potential,
due to the fact that in politics, in comparison with other areas of society, the function of achieving
goals is realized. The possibility of achieving the set goal within the framework of the political
system is potentially higher due to its substantive basis - power.

Second, political systems are open and dynamic. The characterization of a political system
as a dynamic formation suggests that the system is under the influence of various external forces, as
a result of which it changes over time. In general, the dynamic states of systems are opposed to the
states of relative equilibrium. We can say that the unstable states of the system are a special case of
the manifestation of system dynamics. The openness of a political system means that the system, in
the course of its functioning, interacts with other political systems: it perceives the influence of
systems and / or itself has the ability to influence the functioning of other systems. Interaction is
carried out through the exchange of energy (information, resources). Modern political systems are
open, with the exception of only political systems with a totalitarian, or rigidly authoritarian regime
of functioning; but even these systems can be called closed only conditionally.

Third, political systems are non-linear systems. Unlike linear systems, when under an
external action the response of the system turns out to be generally proportional to this action, the
quality of nonlinearity suggests that the system’s response to an external action is not proportional
to this action, and also the system will behave at different times under the same external influence
on it. under various laws. On this occasion, A. V. Mitina and V. F. Petrenko write that “a nonlinear
system has stable and unstable stationary states. Moreover, the same stationary state of such a
system can be stable under certain conditions, and unstable under others. Stable stationary states are
characteristic of the system itself, while unstable ones characterize the moments of actual changes
in it. Changing nonlinear systems are distinguished by the multiplicity of stationary states, the unity
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of their stability and instability. This creates a phenomenon of complex and diverse behavior that
does not fit into a single theoretical scheme and, possibly, unpredictable in certain periods of time
[5, p. 338].

Characteristics of elements (subsystems) of linear and nonlinear systems are different. In
linear systems, subsystems weakly interact with each other, while the whole system can be reduced
to the sum of its parts, while the subsystems of nonlinear systems are in complex relationships with
each other. In a linear system, for example, such is any complex technical system, an element can
be replaced by a new one, while the nature of the relationship between the elements of the system,
as well as the nature of the functioning of the system itself, will not undergo significant changes.
The situation is different with social systems, including political ones. Here it is impossible by
installing the necessary element to make the system function more efficiently. For example, it is
impossible to replace an inefficient form of government with a new one without affecting other
elements of the system. It is impossible to replace one element and get the original quality of the
political system; moreover, non-linear systems, especially in unstable states, react
disproportionately even to small actions. As a result of adding the elements of the system, its
quality will acquire a completely different character, that is, with respect to a nonlinear system, the
statement is true: the system as a whole is not equal to the sum of its elements.

Fourthly, political systems are complex multilevel formations. A. Vengerov, in connection
with this property of political systems, writes: ... synergistic “management” of politics should, first
of all, include an understanding of the political system as a multi-level one. This means that in order
to solve any problems, it is not enough to act only at one level, for example, at the macro level,
believing that the changes that will occur at the macro level can rebuild the entire political system.
Further, politics as a multi-level system turns out to be very susceptible to resonant phenomena.
Resonances in politics are, as a rule, the imposition of one crisis on another (economic on political,
legal on political), intensification of their intensity, combination of unidirectional political
processes, attraction to social attractors of various political parties, social forces [3, p. 67].

Thus, the synergetic approach has certain prospects in the study of political objects, in
particular, political systems. This approach is applicable to explaining the functioning of political
systems, describing their stable and unstable states. At the same time, there are some limitations in
using the synergistic approach. First of all, they are associated with the complexity and high
formalization of the methodology of synergetics, which cannot be used in political research without
adaptation. Nevertheless, the terminology of synergetics seems to be quite promising for studying
crisis phenomena in politics, understanding transitional processes and other transformations of
political objects.
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Annomauyusn. Cmamovs noceésiwena momy, Kak ykpaunckuu kpusuc 2022 2., a makoice
noopuie  2azonpogooa «Cesepublli NOMOK» HAYANU NEPeCmMpOUKy CUCHEeMbl e8PONelCKOll
9Hepeemuueckol OezonacHocmu. Omu cobvimus eepuyau Kacnutickuii  pecuon 6 yeHmp
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Abstract. The article is devoted to how the Ukrainian crisis of 2022, as well as the explosion
of the Nord Stream gas pipeline, began the restructuring of the European energy security system.
These events have returned the Caspian region to the center of international energy geopolitics.
The EU wants to reduce dependence on Russian gas exports within a year. In this situation, many
European governments turned their attention to Azerbaijani gas and Kazakh oil as a "lifeline™ in
the face of a growing crisis. This prospect means that the importance of the Caspian hydrocarbons
is growing sharply, and with it the new rise of the Caspian states as important oil and gas players
in Northern Eurasia.
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Beenenne. 3a rmocieqHee JECATWIETUE CHUTyalMsl C DHEPreTUYECKOM IOJUTHKOW B
KacnimiickoM pernone HamoMuHana «amepukaHckue ropkm». Ilocne Ttoro, kak B 2005r. B
TpuympanbHOl 00cTaHOBKe Obul  OTKpHIT HedrenpoBox baky-Tommucu-/xetixan (BT/),
Kacnuiickmii 6acceiiH Hayayl TEpATh CBOIO DHEPTrEeTUUYCCKYIO MPUTATATEILHOCTh. OIHAKO «IIOCT-
(deBpalIbCKHil» MHpP, BO3HUKAIOIIWKA C MOMEHTa Hadala CICIUATbHOW BOCHHOW oOIepaiud B
VYKpauHe, U3MEHWJI BCE HAMETHBILMECS TPEHAbBl MHPOBOIO 3HEPre€TUYECKOro pa3BUTHsA. Takue
COOBITHS, KaK CIIAHIIEBass PEBOJIIOLMS, MOBOPOT K «3EJIEHOW» HHEPreTUKE B PAa3BUTHIX CTpPaHAX
MHpa, a 3aTeM IaHJAEeMHUs KOPOHABUPYCa YMEHBIIMWIM CIIPOC HAa KAacCHUICKHE 3Hepropecypchl. B
KOHTEKCTE€ JTHUX HW3MEHEHHH Mpexae MHOrooOemarommue HHPPACTPyKTYPHbIE MPOEKTHI, Kak,
HarpuMep, «HOXKHBIM Ta30BBIA  KOPHAOP», JOCTABJIAIOMIMKA Tra3 U3  a3epOailpKaHCKUX
MecTopoxkaeHuii Ha pbiHKH IOxkHoM EBpomnbl, nmnan TpaHckacnuiickoro rasomnposoja H Jp.,
MOTEepsUIM  CBOIO OBbUTyI0 KOMMEpUYECKylo TmepcrnekTuBy. OJHAKO MOCT-KOBHJHAs dI0Xa,
COIPOBOKAAIOMIASICS OBICTPBIM SKOHOMHUYECKHM BOCCTAHOBIICHHEM, CTala HYKIATbCsi BO BCEX
Oonpmux oObeMax HedTerazoBoro coipba. Kacnuiickue sSHepropecypchl CHOBa  CTajlu
BOCTPE0OOBAHHBIM TOBAPOM Ha MUPOBBIX PbIHKAX. Y KPaWHCKUM KPU3HUC U HAYaBLIASICSl BMECTE C HUM
«mocT-(peBpanbCcKas» dMoXa 3a/Jajdl HOBbIE TEMIIbI M HOBbIE MEPCHEKTUBBI ISl KAaCIUHCKON
JHEpreTUuecKor mnonutuku. Ilpexne uem aHaIM3UpOBaTh KIIOUEBBIE MApaMeTpbl «IOCT-
(beBpalIbcKOW  KaCHHUIICKOM 3HEPropecypcHOM MONUTUKH, HEOOXOAMMO VYAEIUTh HEOOJbIIoe
BHUMaHHE OCHOBHBIM «J10-(DeBPAIbCKUM» TPEHIAM.

Matepuanbl 1 MeTObI UCCIEA0BAHMSA. DOMIIUPHUECKas 0aza UCCIeI0BaHus MpeICTaBIeHa
[IPAaBOBBIMU M TOJUTHYECKUMH JOKYMEHTAMH, OTPAXKAIOIIMMU SHEPreTUUECKYI0 CTPATErHI0
EBpocoro3a nocie Hayana crenuaibHON BOSHHOM onepanuu B YKpanHe B (eBpaie 2022r., a Takxke
ounmanpHple MaTepuaNbl AIMUHHCTPAIUN MPUKACIUICKUX TOCYyJapCTB: O CTPATETHYECKOM
naptaepctBe Mexay EC u AsepOalipkaHoM, SKCIEPTHbIE MaTepUallbl aHATUTHYECKUX U
[IPaBUTEIbCTBEHHBIX CTPYKTYp KAacHUMHCKUX CTpaH M T. A. B mponecce aHaiau3a BOIPOCOB,
CBA3AHHBIX C Pa3JIMUYHBIMHU PaKypcaMu 3HepreThdecko noautuku EC u KacnuilcKux rocynapcTs,
aBTOP MPHUAEPKUBAICSA MPUHIUIA OOBEKTUBHOCTH. B mccienoBanum takke ObUTH 331€HCTBOBAHEI
METOAbl MHCTUTYLIMOHAJBHOTO M CHUCTEMHOIO aHaliMu3a, [JaBIIME BO3MOXHOCTH IPOBECTH
KOMIUIEKCHBIA aHAJIU3 «I0CT-()EeBPAIbCKOM) SHEPTETUYECKON KapTUHBI B KACIIUHCKOM PETHOHE.

Pe3yabTaThl HCCIE10BAHNS.

1. Cnanuesaa peeonwuyusn, «3e1eHas IHEP2EMUKA» U UX RNOCTe0CMmEUs 01
Kacnuiickozo  Hegpmezazo6o2o0 ousneca. Mup Hna nopoze opmupoganus  «HOE020
IHEP2EMUUECKO20 NOPAOKA).

CoObITHs Ha MHPOBOH HHEPreTHUECKOM ClieHe, KOTOpble MPOM3O0LUIM IOCie Hayaja
MaHJAEeMHH KOPOHABUpPYCa, MOPOJUIN CEHCAI[MOHHBIE U aJapMUCTCKHUE MPOTHO3bl. JlocTaToyHO
MIPUBECTH HEKOTOPHIE MX TAaKUX BbICKa3biBaHMil: «HedTh, kak BaXkHEilIIas COCTABIIAIONIAs MUPOBOU
MOJINTUKA M SKOHOMHUKHM, 3aKoHUMJachy», «He(dTh puckyer mpeBpaTUTbCS B MEPTBBIA aKTHUBY,
«HedTh ¥ ra3 nepecranu cymecTBoBaTh Kak NOJIUTUYECKHNA (pakTop», «UepHOe 30J0T0» 30J0TOM
yxke He sBisiercs» [2]. dus Kacrnus naHHBIC M TO00HBIC UM MPOTHO3BI (O TOM, YTO B OyvpKaiinue
TOJIbl MPUOPEKHBIM CTPAHAM HE CTOUT HAJEesAThCS Ha HedTerazoBbie 10X0 bl ypoBHs 2019r.) mornu
MeTh KpuTHUecKHe nociuenacTsus. He cexper, 4ro HedTh U ra3 ObUIM OCHOBOM CHIIBI M (PUHAHCOBOTO
6narononyuus crpad Kacnus. JltoGoe pe3koe najeHne eH Ha YIieBOJOPOJHOE ChIPbe MOTJIO CTaTh
CWJIBHBIM yJIapOM IO MX dKOoHOMUKE. J[J1s1 mocTcoBerckux crpan [Ipukacnus nedrsaoi Oym 2000-x
IT. TO3BOJIWI CO3/1aTh (PMHAHCOBYIO OCHOBY JUI SKOHOMHYECKOTO YMHUPOTBOPEHHs HAceleHHs U
MOJINTUYECKOT0 aBTOpUTapu3Ma B AzepoOaiixkane, Kazaxcrane u Typkmenun. O ToM, HaCKOJIbKO
3TH TOCYAAapCTBA UYBCTBUTEIbHBI K CHIKEHHIO YIJIEBOJAOPOAHBIX 1I€H, CBUICTENBCTBYET TOT (HaKT,
9TO O0Baj II€H Ha YIJeBOJOopoaHOoe chiphe B 2014 T. mopoaws mpoOIeMbl A 3TOW MOIENH
CBIPHEBOT0 KallMTaIN3MA.

OpnHako BpsJ JIM MaHAEMHsI KOPOHABHpYyCa CTaja IVIaBHBIM (PaKTOPOM Ka3aBILErocs 3akara
Kacnna xak sHeprernueckoro pernona CeepHoil EBpasum, a NpuKacnuiCKHX rOCylapCcTB Kak
BAXXHBIX HIPOKOB MHPOBOM SHEPreTHYECKOM CLEHbl. OTH BBICKa3bIBaHUS HENb3s IPHU3HATh
cIpaBeJIUBBIMH B MONHOW Mepe. [lannemMusi kopoHaBupyca U CBsI3aHHAsl C HEW Iay3a B MUPOBOMU
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HSKOHOMHKE BBI3BAIM KPaTKOBPEMEHHBIH KpH3HC B HedTenoObiBatonnx crpaHax. OIHAKO 3TO HE
O3HAYaeT, YTO HayaJcs MPOLECC yHajiKa MPUKACIUNUCKUX roCyJapcTB Kak He(TEra3oBbIX MUIPOKOB
CeBepHoii EBpazun. KopoHaBupycCHBI (akTop JHIIL B HEOOJBIION CTENEHU W3MECHHI
SHEPreTUYECKUil MUP U 3aaJl HOBbIE TPEHAbI JUIsl SHEPreTUUYECKOI MeOOIUTHKH.

CymecTBoBanM ¥ MHBIE (DAKTOPHI, MOBIUSABIINE HA OCTAHOBKY Pa3BUTHUA HE(TEra3zoBoro
Ou3Heca B KacmMicKuX cTpaHax. OJHMM M3 TakuxX (DakTOpOB CTajla «CIaHIeBas PEBOJIOLUSI» B
CIIIA. Pa3BuTHE HOBBIX TEXHOJIOTHI OypeHUs MO3BOJIMIO JOOBIBATH PaHEe HEJOCTYITHBIC 3arachl
HCKOIIaeMOoro TOIUIMBA. B mocienaHee aecaTwiIeTHE MEXIYHApOIHbBIN SHEPreTHYECKUH HOPsI0K
IIpeTepnesl CYUIECTBEHHbIE M3MEHEHMs. HoBbIE TEXHOJOrMM Uil THAPOPA3PHIBOB  ILIACTOB
(ppexuHr) U ropuzoHTaNbHOE OypeHHE MO3BOJIMIN 3HepreTuueckuM kommnanusMm CIIA nonyuuts
JOCTYI K OOLIMPHBIM U paHee HeJOCTYIHBIM 3aracam claHieBbiX HedTu u raza. K tomy xe B 2015
rony Konrpecc CIIA cHan naBHmi 3amnper Ha skcnopT HedTu. Heoxkunmanuelii Oym a00bdH
cianueBoit sHepruu ¢ 2007 roga npespatiil CIIA u3 yucToro MMmoprepa 3HEProHOCUTENEH B
KpYIHOTO 3Kcroprepa HeTH U npupojHoro rasa. Ilocie cBoero n3OpaHus Ha MOCT Mpe3uCHTA
CIIA B 2016 1. Tpamm 00bSBHI O HOBOI YHEPreTUUYECKON JOKTpUHE AMEPUKH, HAIIPABICHHON Ha
obecreyeHrne He3aBUCUMOCTU OT KPYIHBIX 3KCopTepoB HedTH, 0ObeanHeHHbIX B KapTens OIIEK
[12]. Cnanuesas pesomtonust B CeBepHoii Amepuke npeBparmia Coenunennbie 1ItaTel, npexie
YUCTOr0 UMIIOPTEPa SHEPrOHOCUTENIEH, B KPYITHOTO SKCIOpTEpa He(TH U CHKUKEHHOTO IPUPOTHOTO
raza (CIII).

Jpyrum BaXkHBIM (AaKTOPOM, OKAa3blBAIOLIMM BIUSHHE HA M3MEHEHHE MHPOBOIO
SHEPreTUUECKOro MopsaKa, CTajlo pacCIpOCTPaHEHUE U IMIMPOKOE UCIOIb30BaHUE BO30OOHOBIISEMBIX
UCTOYHHMKOB SHEPrMM B MPOMBIIUICHHO pa3BUTHIX cTpaHax. IlocnenHee o06CTOATENBCTBO
HEOOXOMMO OTMETHTH OCO00, MOCKOJBKY OHO MOXET OKa3aTh HEMOCPEICTBEHHOE BIHMSHHE Ha
crpanbl Kacnimiickoro pernona. Peub net o Tak Ha3bIBa€MOM «3€J1€HOM PEBOIOLMIY B SHEPIreTHKE
U CBSI3aHHOTO C HEW Ipolecca MOCTENEHHOro mnepeBoia apronapka EC Ha anekTpoaBUrarensb.
MOHO ¢ MOJHOH YBEPEHHOCTBIO T'OBOPUThH O HACTYIJICHUH «HOBOTO MHUPOBOI'O 3HEPreTUYECKOI0
MOPAJIKa», B KOTOPOM CHMKAETCSl pOJib TPAJULMOHHBIX MPOU3BOAUTENEH HE(PTH B YCIOBUSAX pOCTa
IIPOM3BO/ICTBA HETPAJAULIMOHHONW 3HEPreTHKH M nepexoaa K HuskoyriiepoaHoil skoHomuke (LCE)
[11, p. 1310].

JlaHHble mpolecchl BeOyT K IEpecMOTPY IPHUBBIYHON SHEPreTHYecKOM KapThl MUpA.
Onucanuble (aKTOpPhl NPUBEIN K CHUKEHUIO 1IeH Ha He(Th, KoTopble B 2019 . cocTaBisiu 0KOJI0
$ 65 3a Gappenb, 4TO HAMHOTO HIKE CBOETO ITMKOBOTO YPOBHSI CPEJHETOI0BOTO 3HAUCHHUSI, KOTOPOE
koiebanoce B paiione 109 pommapo CIIIA B 2012 romy. B pesynbrate 3KOHOMHUKHU
He(Te3aBUCUMBIX CTpaH, B TOM yHcie [Ipukacnuiickoro pernoHa, Hayajld CTpajaTh U3-3a MOTEpU
pECYypCHOH pPEHTBI W, CII€JJOBATEIbHO, BBIHYKJEHBl OBLIM KOPPEKTUPOBATH CBOM OIOIKETHI.
Kacniniickuii pernoH Hadan TepsThb CBOE TE€ONOJIMTUYECKOE M JKOHOMMUYECKOE 3HAUYECHHE JUId
3anaga. Kak ormeuaer ®apun ['ynues, corpyaHuk recceHckoro yHuBepcutera FOctyca Jlnbura
(T'eccen, I'epmanust), ¢ MoMeHTa majeHus LeH Ha HedTh B 2014 r. He HAOIIOAATOCH KPYIMHBIX
SHEpreTUYecKux MHBecTUIM B KacnmiickoM pernoHe, a HECKOJIBKO BEAYIIMX MEXIyHapOJHBIX
HeTSAHBIX KOMIMaHui, Takue kak Statoil, ExxonMobil u Chevron, npoganu cBou A01M B KPYIHBIX
a3epOailKAaHCKUX PHEPreTUIECKUX MpoekTax [8, p. 2-7].

Yro kacaeTcs BOcTOUHOro mnoOepexbs Kacmuiickoro Mopsi, TO pacoyioK€HHbIE 3/eCh
Kazaxcran u TypkMeHUCTaH Hayajal OpPUEHTUPOBATHCS HAa a3MATCKUE PBIHKH, IJI€ TaKUE CTPaHbI,
kak Kutaii u Hus, no-npexxHeMy mnojaraioTcs Ha TpaJuMOHHOE HCKOMaeMoe TOInBo. B Gonee
CIIO)KHOM CHUTyallMu oOKaszaincs AsepOaii/pkaH, KOTOpBIM JOJAT0 CTPOMJI  JIOPOTOCTOSIIYIO
ra3oTpaHCIOpTHYIO cucTeMy «lOXHBIA Ta30BbI KOPHUIOpP», COEAMHSIONIYIO 3alaJHyl0 YacTh
Kacnmiickoro mopst ¢ I'permeit m HWranmumeit. Ilpoekt ¢uHaHCHpoBajics 3a cueT 3aliMOB
MEXTYHAPOAHBIX KPEIUTHBIX HHCTUTYTOB M COOCTBEHHBIX PECYPCOB rOCY1apCTBEHHOIO HEPTSIHOTO
donma AsepbOaitmkana. Ocobass CIOKHOCTH s A3zepOaiipkaHa 3aKJIIO4aeTcss B TOM, 4YTO
COOCTBEHHBIE 3aIachl ra3a B CTpaHe OTHOCUTEIBLHO CKPOMHBIE JJIsl 3aIIOJTHEHUS TaKOM MacIITaOHOH
TpyOOnpoBOIHOM ceTH, Kak «HOKHBIN Ta30BbI KOpuaop». be3 TypkMeHCKOro raza u mojaBOJHOTO
Tpanckacnuiickoro TpyOOmpoBoJa 3TOT MeETramHPPAaCTPYKTYPHBIH TNPOEKT U CEroJHS MOXKET
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OKa3aTbCsid HKOHOMHYECKH PACTOUYMTEIBHBIM U MOPAIBHO YCTApEBIIUM, OCOOCHHO B KOHTEKCTE
nepexoja Ha HU3KOYTJIEpOHbIE UCTOYHUKH SHEPTHM B 3anaaHoi EBpore.

Jlo Havaa claHIEeBOI PEeBOJIIOLUY 3aMaiHble He()TSIHbIE KOMIIAHUN OXOTHO MHBECTHPOBAIU
B KpYIIHbIE 3Heprernyeckue npoektsl Ha Kacnuu, a BHumanue, kotopoe CIIIA oxa3siBasio 3TOMY
PETHOHY, UMENIO pELIAIolIee 3HAUE€HUE JJIs YCIIEXa MHOTUX NMPOEKTOB. OJHAKO CEroJHs CUTyalus
coBceM apyras. [lepcrexktuBbl TpaHcKacnuiiCKOro ra3onpoBoAa KaxyTrcs eile 0ojiee MpayHbIMHU,
4eM IIPEKIE.

Yro kacaeTrcsi KacHHUWCKUX IPOU3BOJAUTENECH, TO aMEPUKAHCKUE BIACTH PUTOPUYECKHU
MOJICP)KUBATH  HJICI0  CTPOMTENBCTBA TPAHCKACIHMICKOrO TpyOONpOBOAA, COETUHSIOIIETO
Azepbaitxkan 1 TypkMmMeHUCTaH Il TOCTaBOK rasza B EBpomy B KkauecTBe allbTepHATHUBBI
poccuiickoMy razy. OJHaKo CleIyeT OTMETUTb, YTO 3TO HE IVIABHBIN IPUOPUTET B SIHEPIETUUYECKOU
nonutuke CIIA B otHomenun Kacnus, yuutbiBasg, uro CIIIA camu crtanu Tenepb KpPyIHBIM
npou3BoauTeNeM He(hTH U ra3a. TpaHCKacIMCKUN MPOEKT HE OCYIIECTBJICH, IIOCKOJIBKY HE OBLIO
HUKAKNX KOHKPETHBIX JIEHCTBUM MM KaKUX-ITHOO MaTepUalbHBIX BKIAJO0B B 3Ty TPYOOIPOBOAHYIO
uaeo ot mpasutenscTBa CLHA. [lng TpaaMUMOHHBIX NMPOW3BOAMTENEH HE()TH M Traza pPeruoHa,
ocobenHo TypkMmeHuH, 3TO Mmoxue HoBocTH [4]. B koHeuHOM cuere cTpanbl Kacnuiickoro pernona
CTOJIKHYJIUCh C HOBBIMH IpOOJieMaMH, TaKMMH KaK HHU3KHE IEHbl HAa DHEPrOHOCHTEIH, HHU3Kas
peHTa0eIbHOCTh CYIIECTBYIOIIUX MPOEKTOB M Oosiee cinaOble CTUMYINBI IS MEXIYHApPOJIHBIX
HE(PTSIHBIX KOMITAHUH Y9aCTBOBATH B JAJIbHEUIIEM Pa3BUTHH KaCIHICKOTO HeTerazoBoro Ou3Heca.
31ecs HEOOXOAMMO MOMYEPKHYTH JIBa OOCTOATEIHCTBA. Bo-mMepBbIX, 3apyOeKHBIE KOPIIOpaLUd
HayaJli IOCTENEHHO TEPATh MHTEPEC K KaCHUUCKUM sHepropecypcam. Bo-Bropeix, Kacnumiickuit
Oacceiin mepectan ObITh chepoil aMepUKaHCKUX HAllMOHAJIBHBIX MHTEPECOB, a Kacmnuiickas HedTh
nepecrajga UMeTh OOJIbLIYI0 LIEHHOCTh s npaButenbcTBa CIIIA. OpHako yKpamHCKHUN KpuU3HC,
3aJI0’KMBIIUN OCHOBBI (POPMUPYIOIIETOCS «IOCT-(HEeBPaIbCKOT0» MHUpPA, BIOXHYN HOBYIO >KM3Hb U
3aJ1aJ1 HOBBIE MIEPCIIEKTHUBBI KAaCIHIICKOMY He)Tera3oBoMy OHM3HECY.

2. Ykpaunckue coovimusa u popmuposanue no6o20 snepzemuuecko2o nopaoKa.

Ykpaunckue coObitusi BecHbl 2022r. TMOJMHOCTBIO TEPECTPOUBINKE MPOOIEMHOE II0JIe
€BPOIEHCKON HSHEPreTHUecKoil 0e30MacHOCTH, emie Ooublie YCYryOWiIu AaHHYK TEHICHIIHIO.
OnHako TMOUIMHHBIM TPUTTEPOM, KOTOPBIH 0003HauuMi MOBOPOT EBpocoro3a kK KacmUilCKUM
3HEpropecypcaM, CTajl MOAPHIB TI'a30NPOBOJHBIX HUTOK «CEBEpHOTO IOTOKa», 4epe3 KOTOphIE
poccuiickuii ra3 ¢ fmana nepexaumBanca B ['epmanHuro. BUHOBHMIIEH 3TOH JUBEPCUU Cpa3y
«HazHauuianm» Poccuio, KOTOpYH Hauanu OOBMHATH B JKelaHMM 3amMopo3uTh EBpomy. Eme 1o
coBepuieHHsl TepakTa Ha «CeBepHOM moToke» 3amagHble CMUW B UCTEpUYHOM TOHE Hadaau
MOJUTU3UPOBATH BOIIPOCH 3HEpreTHyeckoro OusHeca no auHuKM Poccust — EBpocoro3. HaubGonee
XapakTEpHbIM B 3TOM PsAYy MOYKHO INPHU3HATh CTATHI0 M3BECTHOIO AMEPUKAHCKOTO JKYPHAINCTA
Tomaca ®punmana moa Ha3zBaHueM «IToil 3umoil [lyTuH 3acTaBUT nroAel BBIOMpPATH MEXKIY
OTOIICHHEM H eJI0i», ony6nukoBanHoit B «Hbio Mopk Taitmcy. B Heil OH mHIIIeT, YTO pOCCHIICKH
MPE3UJICHT MOHSJI, YTO HalIeN TOT TUI XOJIOJHOW BOWHBI, B KOTOPOM CMOKET MOOEAUTh — rpsIylien
3UMOM OH TMOMNbITAaeTCSI B OYKBaJbHOM CMBICIE 3aMOpPO3UTh EBPONEHCKHUE CTpPaHbl, MEPEKPHIB
MOCTaBKU He(ITH U rasza ¢ LeNblo 3acTaBUTh EBpocoro3 6pocuts Ykpanny. B atmochepe ycunenus
sHepreTuueckoi BoiHbI OH mpusBan CIIIA M uUX COIO3HMKOB NEpPECTaTh XHUTh B BBIMBIIIJIEHHOM
MHUpE «3eNeHBIX (aHTa3uil» O CKOpOM Iepexojie Ha YHCTYI0 BO30OHOBISEMYIO SHEPrui0 U
PYKOBOJCTBOBATBHCS TEKYIIMMH I'€ONOJUTUYECKUMH W DHEPreTUYECKHMH pealnsMu. B KOHTekcTe
JAHHOTO TPU3HAHUS MOAYEPKUBAETCS, 4TO «3Heprernueckas nonmutuka CIIA u ux COO3HUKOB
JIOJKHA BBICTYIIUTH apCeHAIOM JIEMOKPATUHU AJISl TOrO, YTOOBI Mpeceub pas3rysl HepTenyTHHU3MA B
EBpome. [l BbINOMHEHUS ASTOH 3anadu AMEpPUKE HYXHO IPEIOCTaBUTh CBOMM COIO3HUKaM
HeoOxonuMble UM oOBeMbl He(TH M Tra3a MO pa3yMHBIM IieHaMm, uyToObl IlyTMH He Mor ux
IIIAHTAXXKUPOBATH» [7].

JlanHble coObITHSI 0003HAUMIN HOBBIH MEXIYHAPOAHO-TIOJUTHUYECKHM KOHTEKCT, B paMKax
KOTOpOTO NPOU30ILIO BTOPOE 3a IIOCTCOBETCKHE JAECATUIETHS Bo3poxaeHune Kacmmsa xkak
SHEPreTHUYECKOoro apeana EBpa3ny, HMMEMOMIET0 CTpaTerudyeckoe 3HadeHue. Eciau oTodTH OT
TPOMKHX 3asBJICHUA W KYPHAJIUCTCKOM PUTOPUKH, TO IMOciae Hadyaia Poccuent crenuanbHON
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BOCHHOI omepanyy Ha YKpauHe, MHOTHE €BpOIICHCKHE MPaBUTEIbCTBA OOPATHIIM CBOW B30p Ha
azepOaiipkaHCKUH ra3 Kak Ha "cracaTeNbHBIM KPYT"' B YCIOBUAX HApacTaHUsSI KPU3UCHOW CUTYaIlUH.
EC xouder B TeueHHe roja COKpaTUTh 3aBUCUMOCTb OT Poccum. OTa mepcrnekTuBa 03HA4aeT, YTo
PE3KO BO3pACTacT 3HAYMMOCTh KACIHKWCKHUX YIJIEBOJOPOAOB, a BMECTE€ C HHMMM TYPELKHX H
I0’)KHOEBPOIEHCKUX ra30TPAHCIOPTHBIX MPOEKTOB.

3. Eeponeiickuil 3nepzemuyeckuil Kpu3uc u H08asa poib KACHUICKUX IHEPZOPECYPCO8.

3.1. Duepzemuueckan ounnomamus bproccenv — baky.

18 urons 2022 . mpencenatens EBpokomuccun Ypcyna ¢on aep Jlsiten u komuccap EC o
sHepreruke Kanpu Cumcon coBeprmian opuuuanbHblii BU3UT B baky. EBponelickue YNHOBHUKH
IIPOBEJIM IIE€PErOBOPbI C Mpe3uaeHTOM AsepOaiimkana MibxamMom AJMeBBIM W MUHHCTPOM
snepreruku [lapsusom Illax6azoBeiM. [10o uTOraM 3TUX meperoBopoB ObLI moanKcaH MeMopaHIyMm
O B3aMMOIIOHMMAaHMU U CTPATETMYECKOM MApTHEPCTBE B cepe 3HepreTuku Mexay bproccenem u
Baky, o yem cooOmianiocs Ha caiiTe aIMUHUCTPAINU TIpe3uieHTa Azepoaiimkana [S].

B 3asBieHun, cAeIaHHOM II0CIIE IEPErOBOPOB B baky, eBponelcKkrue YMHOBHUKY OTMETHUIIH,
YTO 3TUM aKTOM OHHM HE TOJIbKO OTKPBIBAIOT HOBYIO IVIaBY B SHEPre€THMUECKOM COTPYIHHUYECTBE C
AzepOaiikaHOM, KOTOPBIA CTaHOBHUTCS TJaBHOW Haaexaoi EBpocoroza B jgene yxoma oOT
SHEPreTUYECKON 3aBUCUMOCTH OT PoccuM, HO M NPU3HAIOT, YTO KIIOYEBBIM HHCTPYMEHTOM
YCUJICHUSI SHEPreTUYECKON KOONEpaluu MEXAY IBYMs CTOPOHAMM CTaHOBUTCS HO>KHBIN ra3oBbli
kopumop. Kaapu Cumon nobaBuia, uro y EC ecTh oTueT/IMBBIE HaMEPCHHsS yJIBOUTH O0BEM
3aKyIOK MPUPOJHOTO raza y AzepOaiimkana k 2027 r. [6].

Xota B EBpome HaneroTcs, 4To a3epOalPKaHCKUH Ta3 CMOXKET BOCIOJIHHTH HEIOCTATOK
poccuiickoro, B baky 3asBisiorT, 4yTo eciu EBpomna AeMCTBUTENBHO XOYET 3aMEHUTHh KACIHUNCKUM
ra3oM POCCUHCKUMN, TO € HYyKHO BKJIJbIBaTh OOJbIINE UHBECTULIMU B 100bIUY a3epOaiikaHCKUX
srepropecypcos [10].

A3zepbaiikaH UMEeT JOCTaTOYHOE KOJIMYECTBO Ia3a s sKkcnopra B EBpony, HO Hyxaercs
B TOM, 4YTOObI MHOCTPAHHbIE HHBECTOPHI U MEXYHAPOJHbIE (PMHAHCOBBIE MHCTUTYTHI BMEILAINCH U
pa3enuian PUCKU, 3asBUJI MHUHHUCTP 3KOHOMUKH A3zepOaiikana Muxamn J[»xab0apoB BO BpeMms
CBOETO BBICTYIUIEHUSI HA MUPOBOM 3KOHOMHYeckoM ¢opyme B JlaBoce 23 mas 2022 r. OH yka3zai,
gto eme B 2012 romy, Korja BIEpBbIE HadaJlach pa3pabdOTKa CHUCTeMBI TpyOorpoBooB KOxxHOTO
razooro kopunopa (FOI'K), mo koTtopoii cerogHs aszepOailJpkaHCKUI ra3 TpaHCIOPTHUPYETCS B
EBpony, nmeHHo A3zepOaiikaH B3 Ha ce0s OCHOBHYIO YacTh PUCKOB, OOECHEYMB JOCTATOYHOE
MHBECTULIMU B TPYOOINIPOBO/BI, pa3BeAKy U J00bI4y Taza. J[>xab0apoB OTMETHJI, YTO B MOCIIEAHUE
roJpl peajgbHbI Ta30BbIil CEKTOp CTpaHbl CHJIBHO HEJOMHBECTHpOBAJCS M, eciu EBpoma Xxouer
YBEJIMYEHUS] TOCTaBOK a3epOaiUKaHCKOro rasza, TO 3amajy JOJDKEH BKIAJbIBaTh CEpbe3HbIE
MHBECTUIIMM B KAaCIHUWCKUN DHEPreTUYECKUU CeKTop. Jlns NMOHMMAaHMS OCTPOTHl BO3HHUKIIEH
poOJIeMBbl HHTEPECHO MPHUBECTH CIEAYIOIIUN (parMeHT ero BbICTyIuleHUs: "EcTh 1M pecypchl Ha
JIOTIOJIHUTENbHBIE MOCTaBKU ra3a? Jla, ectb, U Mbl paboTaeM Haja 3TUM, STOT IMPOLECC Hayalcs
3a7I0JIT0 J10 HbIHEHeH cutyarn” [13].

CrnpaBeJIMBOCTH paJl HYKHO OTMETHUTb, YTO JIFOOOM JOMOJHUTENBHBIA Ta3, KOTOPBIN
AzepOaiijpkaH MOXKET HpeIoKUTh EBporie, naxe B JTOJTOCPOYHON MEPCIEKTUBE, MO-TPEKHEMY
MPEACTABISIET COOOM UL Malyl0 JOMK0 OT 155 mumimuapaoB KyOOMETpOB POCCHUIMCKOTO rasa,
koTopbiit EC exxeronno uMnoptupyet. AsepbaiipkaH B HacTosIee BpeMs nocrasiseT B EBpony 10
10 mMuimmaproB KyOOMETpoB Tra3a B TOJ CO CBOEro KpYIHEHIIEro KacHHUiICKOro ra3oBOTo
Mectopoxxaenus lax-/lenuns, KoTopslil OH TpaHciopTUpyeT Ha 3anaj uepe3 FOI'K — ceputo u3 tpex
OTJIETTLHBIX TPYOONPOBOAOB, MAyMIMX u3 A3sepOaiimkana uepe3 ['pysuto, Typruto, ['penuro u
AnGanwuro. a 3ateM uepe3 Anpuatuky B Urtanuto. Kak tekymas n1o6s4a raza B AsepOaiipkane, Tak
n MomHocTh FOI'K O65mu3ku K CBOMM MaKCHMalbHBIM IIpelielaM, HO MX MOXXHO YJBOUTh IpU
3HAYUTENbHBIX MHBeCTHIMAX. KommenTtapuu [[)xab0apoBa MOATBEPXkAAIOT, YTO IEPETOBOPHI C
MEXIYHApOAHBIMU IMAapTHEpaMU 00 STUX HWHBECTHIMAX NpoAosbKaioTca. JloOblua Ha JIpyrux
azepOailJKaHCKUX MECTOPOXKIECHUSIX MOXET ObITh yBenndeHa, u 21 mast 2022 1. rocyaapcTBeHHas
sHepreTrueckas kommnanusi AzepOaiimxana SOCAR 3asgBuiia, uTo pacimiupsieT J100bI4y Ha CBOEM
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ra30BOM MECTOPOXJIEHHUH YMHJ, UYTO yBEIHUYUT N0OBIYYy Ooyiee yeM B JBa pasa 0 MPUMEPHO 3
MUJUIHAPIOB KyOOMETPOB B TOJ.

3.2. Eepocoro3 u yeneeodopooustii nomenyuan Kazaxcmana.

S5 wmrons 2022 1. pPOCCHMCKMU Cya MPUOCTAHOBMJI Ha Mecsl padory HedTempoBoaa
Kacnmiickoro Ttpy6onpoBogHoro koncopuuyma (KTK), mo kotopomy Kazaxcran mnocrasiser
00JbIIyI0 4YacTh cBoed HepTH Ha MHUpPOBbIE pbIHKUA. llognuHHas npuyuHaA STOM C BHUAY
IOpPUINYECKON KOJUIM3UM HOCHUT IOJIUTUYECKHM Xxapakrep. Her HUKakux COMHEHHMH B TOM, 4TO
naBinenue poccuiickux Biacteii Ha KTK (mo koropomy Tpancmoptupyercss okosno 80%
Ka3aXCTaHCKOM SKCIOpTHOM HedTu uvepe3 Ttepputopuio Poccum) crama oTBeToM MOCKBBI Ha
ctpemienne KaszaxcraHa MCIoNb30BaTh CBOM YIieBOJOPOAHBINA MOTEHIMAN JJIs «CTaOWIM3aluu
CUTyallud Ha MHUPOBBIX M EBpPOIEHCKUX PpBIHKaX», O ueM Ipe3uaeHT crpaHbl KacbimM-XKomapr
ToxkaeB 3asaBuI BO BpeMs TesnedOoHHOTo pa3roBopa ¢ npesuaeHTom EBponeiickoro Cosera [lapiem
Mumienem 4 uroins 2022 1. [TorpeOHOCTH B TAKOTO poJia MOMOIIM cTajda 0COOCHHO OCTPOH ¢ KOHIIA
Mmas 2022 r., koraa ctpadbsl EBpocoro3a 10roBopminch "(HhakKTHYECKH COKPATUTh IKCIIOPT HePTH U3
Poccun B EC 1o xoHna storo roga npubnusurensio Ha 90 nporentoB'. I'naBa Kasaxcrana takke
npusBan EC K COTpyIHHMYECTBY B €€ pPa3BUTUA TPAHCKOHTMHEHTAJIBHBIX KOPUIOPOB, BKIIIOYAS
TpaHckacnuickuii [3].

Opnako poccuiickoe naBieHue Ha KazaxcrtaH mnpuBeno Ml K TOMY, YTO BJAacTH
pecriyONMKM Havyainy eme Ooliee aKTHMBHO pacCMaTpUBaTh HEPOCCHICKHE aAlbTEPHATHBBI
TpaHCIOPTUPOBKU cBoed Hedtu. CoycTs [eHb MOCie TOro, KaKk POCCUUCKHUNA CyA pPEeLIuI
npuoctaHoButh padory KTK, Kaceim-)Komaptr TokaeB mnpoBen coBeljaHue MO Pa3BUTHUIO
TPAHCIOPTHO-TPAH3UTHOTO TMOTEHIMAalda CTpPaHbl, T[J€ 3asiBUI O BAXHOCTH AWBEpCU(UKAINU
nocrtaBok HepTH. Ilpm sTom TokaeB MOAUEPKHYN, YTO CUMTAET HambOoyiee MEPCIEeKTUBHBIM
abTePHATHBHBIM BapuaHTOM TpaHcropT Hedtu uepe3 Kacmuiickoe mope [1].

JlanHoe HampaBJeHUE paccMaTpuBajioch BiacTsaMu Pecnybnmuku Kazaxcran — kak
MOTEHIIUAJIBHO MEePCIEKTUBHBIA MapIIPYT IKCIOPTa pecyOIMKAaHCKUX SHEPTOPEeCypCoB 3a0T0 10
Hayata CBO B VYkpamne. Tak, ocenpto 2016 roma Maxwumuc omoOpun mpoekt 3akoHa «O
patudukanuu orosopa mexny Pecnybnukoit Kazaxcran u AsepOaitmkanckoit PecnyOnukoii mo
MOJIIEPIKKE B COACUCTBUM TpaHcopTupoBke HedTH 3 PK yepe3 Kacnuiickoe Mope u Tepputopuio
AP Ha mexnyHapoaHble peIHKU nocpeacTBoM cucteMbl bT/[». C yueTtoM CHUXEHUs: MpOU3BOICTBA
Hedtu B AzepOaiimkane (Ha 30% — c Gosiee uem 1 mutH Oappeneid B cyTku npumepHo a0 0,74 miH
Oappeneit B cytku 3a 2010-2021 roxel), mis akuuoHepoB BT/l M Ka3aXCTaHCKUX 3KCIIOPTEPOB
NepeHarpanjieHHe 4acTu celpbs U3 Kazaxcrana B 3TOT TpyOOnpoBo 1 Ob1I0 OBl B3aMMOBBITO/IHBIM.

BeiBoabl. HoBBIM dHEpreTHyecKuil MOPSANOK, CBSA3aHHBIM CO CIAHLUEBOW PEBOJIIOLUEN U
HayaJioM Tepexoja K HHU3KOYIJIEpOJHOM HKOHOMHKE B pa3BUTHIX CTpaHax 3amajaa, OKazaj
JpaMaTU4ecKoe BO3JeicTBUE Ha npukacnuiickue crpansl B 2007 — 2019 rr. B yka3anHbI nepuon
BEIYyILIE MUPOBBIE MPOU3BOAUTENN HEPTU U ra3a MOTEPsUId UHTEPEC K NMHBECTUPOBAHUIO B HOBbHIE
pa3paboTKK KacluHCKoW sHepreTuku. MHorooOemaromnas ujaesi CTpOUTENbCTBA T'a30IpoBoJia MO
nny Kacnwuiickoro mops (Tpanckacnmiickuii Tpyoomnposog - TKT), coequnsitonmii Typkmenuto ¢
AzepOaiipkaHOM, OKOHYATENBHO YIIUIA B Mpoluioe. Bce yale ctaBuiics BOIpOC O TOM, 03HAYaIOT
JU JIJaHHBIE TPOLECChl YNAJOK KACMHUHUCKUX TOCYAapCTB Kak He(TerasoBblx UrpokoB CeBepHOM
EBpasun? OpgHako CErOAHSIIHUE CTPEMHUTEIbHBIE MAKPOCTPYKTYPHBIE M3MEHEHUs, CBA3aHHBIE C
COOBITUSMHU B YKpauHe, TMBEPCUEN Ha POCCUNCKO — F€pPMAaHCKOM Tra3onpoBojie «CeBEepHBIil OTOK,
MEePeCcTPONKON BCeil eBpONENCKOM CHCTEMbI SHEPreTHUECKON Oe30MMacHOCTH, 3a1aJ1 HOBBIH UMITYJIBC
sHepreTrueckoi mnonutuke Ha Kacnuu.  JlaHHBIE mpollecchl CIMOCOOHBI CEPhE3HO H3MEHUTH
XapakTep SHEPreTUYECKUX U IKOHOMUYECKUX B3aMMOOTHOLIEHUH 110 JInHUU EBpona — Kacnuii.
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Annomayusn. Ilenv cmamvu cocmoum 6 paccmMompeHuu CcneyupuKku MoL00eHCHOU
HOAUMUKU co8pemenHoll Poccuu nymem amanusa ucmopuyecKkol pempocneKmuebl CMAHOGIeHUsS
MOR00edHCHOU noaumuky 6 Poccuu, HOpmamusHo-npagosoll 6a3vl, ee 0OCHOBHLIX Meopull (a maxaice
6U008 U MoOeell), KOHYEeNMyaiusupyemvlx 6 3a8UCUMOCMU Om O0COODEHHOCmel 80CHpPUsMus
Monooexcu (Kak npobaemvl Uil pecypca), Mecma u poiu Moaooexcu (Kak cydvekma uiu 00vekma,).
Memodonozuueckoii 6a30ti cyxicum O0esmenbHOCMHO-AKMUBUCTNCKULL N00X00, KOPEeHAWULC Ha
uoesx sedywux coyuonoeos I1. bypove, 3. Tuooenca, I1. [lImomnku. Pe3ynomamul: 8bi56/15€mcsl
3a6UCUMOCTb MOTOOEICHOU NOIUMUKU OM NOBECMKU OHSL 21A6bL 20CYOaApPCmed, ee 8MOPULYHOCHb,
IMAMUYECKU-NAMEPHATUCHICKAS HANPABIEHHOCMb, CMPEMIeHUe K YHCeCMOUeHUur) KOHMPOIs CO
CMOpOHbL  20cyoapcmea, Oepuyum nYyOIUUHOCU U  UHGOpMamusHocmu, oodunue uryutl u
CUMYNAYUU, apXau3ayusi, MAapKemuHeo8das Jjo2uka u m.n. Omo 00bACHAemcs meM, UMo
MON0OEJHCHASA NONUMUKA NOOMEHAemcss ee HNOo0BUOOM — 20CYOAPCMBEHHOU MOJ00EHCHOU
noaumuxou. B xauecmee mep no ucnpaeienuio npooieMHbIX MOMEHMO8 MOJIOOEHCHOU NOTUMUKU
npeonazaemcs cOenamv NPUHYUN CYObeKMHOCMU MOLOO0ENHCU PEATbHbIM, d He 20JI0CIO6HbIM (Yepe3
pazeumue UHCMUMYMO8 2padcOanckoeo obujecmsa). Bwvieood: yuumwvisas, uymo o0CHOBHBIM
UCMOYHUKOM BbISIGNICHHBIX NPOONeM SBNIAemCcsi OUCCOHAHC MeHCOy OeKIapupyeMbiM 6 HAYUHO-
meopemuueckom OUCKypce U HOPMAMUBHO-NPABOBOM NOJE NPUHYUNOM CYOBEKMHOCIU MOL00eNHCU
8 MOJOOEICHOU NOIUMUKE U OMCYMCMEUEM NOJUMUYECKOU GONU U YCIL08ULL OJI PeAru3ayul Mmoo
NPpUHYUNG 8 NPAKMUYECKOU OesameNbHOCMU, HA0eHcOd HA B03MONCHOCMb  CYUWECmBEHHO20
npeobpaz06ans poOCCUICKOU MOJIOOEHCHOU NOTUMUKU — SGTSAEMCS NPEeHCOEBPEMEHHOU.

KioueBbie cji0Ba: rocynapCTBEHHAs: MOJOJIEKHAs TOJIUTHUKA; MOJIOJEXKb;, MyOIuyHas
MOJINTUKA; COIMANTU3AIINS; CyOBEKTHOCTh MOJIOACKU

Jas mutupoBanusi: ['misizoa O. C. Cnenuduka COBpeMEHHOM POCCUICKON MOJIOICKHON
MOJIMTUKA B KOHTEKCTE MpoOJieMaTU3alluy MPHUHIUINA CyOheKTHOCTH Mojoaexu // CoepemeHnnas
nayka u unnosayuu. 2023. Ne2 (42): C. 226-235. https://doi.org/10.37493/2307-910X.2023.2.25

Abstract. The aim of the article is to consider the specific character of youth policy in
contemporary Russia by retrospectively analyzing its establishment, its laws and regulations, its
theories (types and models) conceptualized depending on youth perception patterns (as a problem
or resource), the place and role of youth (as a subject or object). The action-activity-based
approach, rooted in the ideas of leading sociologists P. Bourdieu, A. Giddens, P. Sztompka, serves
as methodological framework. Results: The dependence of the youth policy on the president’s
agenda, its secondariness, its non-publicity and uninformativity, governmental-paternalistic focus,
abundant fictions and simulations, archaism, marketing logic, etc. have been revealed. These
features are attributable to substitution of youth policy for its specific format — state (government)
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youth policy. As corrective measures, it is proposed to make the youth subjectness principle real
(through the development of civil society institutions). Conclusion: Considering that the identified
problems stem from the dissonance between the youth subjectness principle declared in the
scientific-theoretical discourse and regulatory environment and the absence of political will and
conditions for actualizing this principle, the hope for fundamental transformation of the Russian
youth policy is premature.

Key words: government youth policy; state youth policy; young people; youth; public
policy; socialization; subjectivity; subjectness
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Introduction. One should not predict the future, but rather make it possible (Antoine de
Saint-Exupery, 1900-1944). This famous maxim of the famous French writer justifies the relevance
of the topic of youth policy (see for example: [1]). The upbringing of young people has been given
attention throughout nearly all the historical periods (by sharing the personal life experience in
families, at schools, through doctrinal teachings, etc.). Yet, youth policy (YP) as a special area in
activities of society and the government came to the fore slightly over one hundred years ago, while
its scientific conceptualization gained attention in countries of Western Europe and in the United
States only in the 1960s (when it became a concern of escalating importance due to youth-led
protest movements).

The timeline of Russian YP is still debatable: While the fact that YP existed as an individual
area of state governance during the Soviet period is recognized by most of the researchers, there is
no consensus on its existence before the revolution. Nevertheless, some of YP elements
(representing class-based YP) could be observed in Russia as early as in the 16" — 17" century [2].

There is no denying that full-fledged YP, its scientific conceptualization, legal and
regulatory framework were established worldwide, including Russia, in the 20™ century. In Russia,
the impetus was given by the Soviet system and communism-ideology-related global
transformations.

In the late Soviet period, two groups worked on scientific interpretation of YP as one of the
priority areas of the state policy: The first group was headed by .M. llinskiy the second group was
headed by V.T. Lisovsky. The essence and the purpose (of high relevance ‘in all societies in all
times’) of meaningful and dedicated YP were defined by .M. Ilinskiy and his scientific school as
“addressing the regulation of intergenerational relationships, the control of the process of continuity
between generations and, hence, social development” [3, p. 436]. According to V.T. Lisovsky, YP
can be seen as a ‘youth cross-section’ of public (national), municipal (regional, district) social and
economic policy [4, p. 413].

We will hold to the first approach as more universal and containing the idea of youth
subjectness, which is fundamental to contemporary reflections in this field and the roots of which
(when it is seen as the ability to reach self-realization through conscious, rational, self-performed
activity) are found in the works of Bulgarian scholar P.E. Mitev and Polish scholars M. Karwat and
V. Milanowski. The youth is seen not only as the object of upbringing, but also as a subject of
historical changes. 1.M. Ilinskiy expands that idea, suggesting that subjectness should not only be
recognized as a quality of the youth, but also be used as a linchpin [5].

It should be noted that in recent years, the theme of youth, in general, and YP, in particular,
is taking on increasing importance and has become one of priorities in law-making as well as in
social and humanities studies. This is proved by numerous youth-related international (UN and
UNESCO) and European (EU, OECD) documents.

The principle of subjectness (in many respects similar to the concept of student agency in
OECD documents and partway overlapping G. Biesta’s notion of subjectification [6]) has an
important place in this theme: Subjectness is either addressed directly or implied. Therefore, we
prefer to go with the sociologists who directly or indirectly dealt with this problem (first of all, in
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the context of Russian realities). First and foremost, we are guided by works of the scholars
representing the school of afore-mentioned I.M. llinskiy. Their contribution cannot be overstated, at
it had a profound effect on scientific research in this field; it was also embodied in the respective
legislative initiatives and draft legislation.

It was the group headed by I.M. llinskiy that spearheaded the development of the Law On
the General Principles of State Youth Policy in the USSR. However, the law adopted in the waning
days of the Soviet Union was doomed to a short life: The YP model promoted and controlled by the
Communist Party of the Soviet Union became irrelevant in the new social, economic, and political
environment [5].

The subsequent decades of post-Soviet Russia were characterized by the nearly total absence
of unified YP. A lack of shared vision of the YP essence, principles and models resulted in
numerous projects that had been ineffective or had been turned down before 2020. In addition, there
was no robust institutional framework for efficient implementation of YP.

So, a real breakthrough in this field was made only in 2020 that ushered in two milestone
events. On July 1, 2020, when sweeping changes were made to the Constitution of the Russian
Federation: The notion of youth policy was introduced and incorporated into the constitution
(Article 71), thus providing the foundation for much-needed designated YP-related legislation:
Russia, unlike CIS countries and most of the European countries, did not have any general law
regarding YP. And on December 30, 2020, when Federal Law No 489-FZ On Youth Policy in the
Russian Federation was adopted to become the basic law on YP [7].

Its man advantage is that it recognized legislatively the active role of young people (as well
as civil society institutions) in development and implementation of YP: The initiators of the law
definitely heeded the comments of YP ideologists and decided to incorporate the perception of the
youth not so much as the targeted object as the subject of transformation activity in society.

As we can see, the understanding of the significance of the subjectness principle in YP has
reached the highest level of law-making. It is quite explicable: The applicability of the subjectness
principle in YP is associated with its generative nature in relation to other aspects of YP, as the
dividing line between different conceptual contents of YP runs between the YP orientation towards
the youth as an active subject or as an object in relation to which certain actions are carried out.

Even though the existence of this dividing line is not denied, in reality, it is neglected (which
is clearly seen from the fact that Russian researchers, officials and legislators tend to narrow down
the youth policy to its subtype — the state (rather, government) youth policy, implying their total
identity). Consequently, although in theory and in legislation, the first orientation is generally
declared, the second one prevails in practice. Therefore, the subjectness principle in Russian YP or
rather the inconsistency between its theoretical recognition and its practical implementation needs
further scientific conceptualization and clarification.

This characterizes the aim and novelty of our article, which attempts to gain insight into the
specific character of the Russian youth policy in the context of the principle of youth subjectness
and through the prism of action-activity-based approach. The founders of this approach, which
forms the methodological groundwork of our theoretical study, are such renowned sociologists as P.
Bourdieu, A. Giddens, P. Sztompka. Its underlying idea is that modern society can be seen not only
as objects (groups, organizations, etc.), but also as a ‘field of opportunities’ for social subjects so
that they could actualize their active actions. With this in mind, we will be able to problematize the
relationship between youth subjectness and the state in YP implementation in the present-day
environment of Russia.

The terminological framework. In scientific literature, the term ‘youth policy’ acquires an
independent meaning in the 1960; however, as demonstrated by the analysis of scientific literature
and public documents, there is no uniform definition, which can be explained by absent consensus
regarding the understanding and perception of the youth, its place and role in contemporary society.
It has nothing to do with the disagreement between scholars and practitioners; rather, it can be
explained by a dual nature of the youth, which is a biological and social phenomenon as well as a
subject and object of socialization. There is still heterogeneity of youth cohorts, which is caused by

228 Boinyck Ne 2, 2023



Modern Science and Innovations. 2023. No. 2 (42)

social inequality. At one extreme, there are the so-called kidults (kid + adult) who have an extended
period of infantilism and carelessness, while at the other extreme, there are deprived young people
from low-income families; the enjoyment of their childhood is curtailed, and they do not fit into the
picture with the routes to success, mainstream cultural and social identification.

Usually, the thoughts about the youth imply the focus on the future, overlooking the fact that
the youth is the driver of the present.

The youth category can be seen from three perspectives: a) as a carrier of age-related
psychophysiological characteristics; b) as a political and subcultural phenomenon; c) as a subject of
juvenile-adaptive processes [8].

Note that in the Russian discourse, all the three perspectives are present, though the first one
prevails. The distinctive characteristics of the youth as an objective social phenomenon constituting
a special age group, according to I.M. llinskiy, are associated with the idea of its dependence;
young people tend to live ‘on credit’; they do not have personal independence in making decisions
involving their life; they have to choose education, profession, marriage; they have to solve
problems of their moral and spiritual identity [5].

The ambiguity and complexity of the contemporary youth phenomenon, when in the context
of the post-modern world, the set of ages (chronological, social and psychological) is not congruent,
prompts researchers to speak about the so-called ‘post-youth’ phenomenon, or (in the context of the
thesaurus concept of the youth [9]) to believe that young people’s own identification as the youth
must the requirement for affiliation to the youth community.

In the meantime, this approach is associated with excessive relativism; therefore, we will opt
for the legislator’s basic definition of the youth as a social-demographic group of people aged 14 to
35 years. Then, we will define YP as a system of ideas, beliefs, concepts about the place and role of
the youth in society as well as a practical activity of different subjects of social action (including the
youth itself), which is aimed to implement the system.

Discussion and results. The dual nature of the youth and its unstable position between
childhood and adulthood imply that the social potential of the youth is problem-prone and
paradoxical. The resulting bidirectional vectors of YP are as follows: 1) prevention and
neutralization of problems of immediate importance for the youth (or caused by the youth) and 2)
provision of the youth with new opportunities (see Table 1). The first approach is known as a
problem-based approach, while the second one is a resource-based approach [10].

Table 1 — Characteristics of the problem-based and resource-based approaches to the youth

Problem-based approach Resource-based approach
Type of youth ‘Problems of the youth’ “The youth as a Utilitarian Value-based
perception by problem’ interpretation of the interpretation of
society notion ‘resource’ the notion

‘resource’

Description Youth as a combination of | Youthasa The youth as a resource | The youth as a

difficulties specific for this | problem-prone of implementation of strategic asset

particular life period of a period for the political decisions,

person and arising during other part of projects, programs

the person’s transit to society

adulthood
Type of youth ‘Social youth policy’ “Youth policy of | ‘Youth mobilization ‘Model of social
policy social control’ policy’ education’

By and large, the YP ambiguity and complexity are associated with the balance between the
perception of the youth as a “socially weak group, which needs unfailing social guardianship and
protection” [11, p. 9], or — we would add — supervision and control, and as the main resource and
driver of social development, an object and subject of investment policy.

We can state that the youth perception discourse prevailing in society (from the perspective
of problem-based approach or resource-based approach) has an impact on the respective type of YP.

Issue No. 2, 2023 229



CoBpemeHHas Hayka U uHHOBauuu. 2023. Ne 2 (42)

While the first perspective supports objectivity of the youth in YP, the other one opts for
subjectness of the youth.

Thus, the conceptual content of YP depends on the answer to the questions: What role
should be assigned to the youth in terms of YP implementation: an object or a subject, and what (or
who) is the leading (or even sole) subject of this policy?

The subjectness principle is instrumental in differentiation between two main types of YP:

1) government (state) youth policy (GYP), the subject of which is “the government
represented by its special agencies whose activities are, to a greater or lesser degree, connected with
human development (education, culture, physical fitness, labor, leisure, etc.)” [12, p. 584].

2) non-government youth policy (NYP), the subjects of which are institutions of civil society,
public and political (non-governmental) actors, sometimes transnational organizational-managerial
structures and, the youth itself.

The diversity of NYP, which is not a priority for researchers who tend to focus their
attention on GYP, suggests that its can be divided into several subtypes:

2a) public youth policy (PYP), the subjects of which are different parties, trade unions,
business communities, mass media, youth associations, young people.

A number of Russian researchers think that the focus should on PYP and its promotion
through the social intersectoral partnership including the government, the third sector (non-profit
organizations), political structures, business and the youth. Depending on the willingness of young
people to be actively involved in the process of implementation of the youth policy, the above
partnership can be implemented in the format of any of three models: subject-subjective; subjective-
developing and subject-objective.

2b) antisocial youth policy (AYP), which is of an antisocial nature, and its subjects are
“extremist and terrorist groups and organizations, religious sects, and criminal structures as well as
movements targeting the youth, for example, the AUE criminal movement popular among
representatives of disadvantaged young people” [8, p. 447].

2¢) anti-systemic youth policy, subjects of which are opponents of the ‘system,’ i.e. of the
existence of a political system and the government as its main institution. The spirit of civic (digital,
as of today) activism has been always inherent in young people due to their youthful maximalism,
excitability, enthusiasm, immaturity, etc. Notably, German sociologist K. Mannheim saw the main
function of the youth in being ‘a revitalizing agent’ of social life.

However, for the ideological purpose, GYP representatives tend to intentionally overlook
the difference between the two last subtypes of NYP — the antisocial and anti-systemic youth
policies.

P.A. Merkulov, A.L. Eliseev, D.V. Aronov [13] single out the so-called ‘negative youth
policy’ as an individual type of GYP; however, we share S. Chirun and M. Chirun’ opinion that in
this case “it refers to the government’s implementation of its punishing function to protect the youth
from the types of social behavior condemnable by the government” [8, p. 447]; therefore, any
argument for a special type of GYP would be inappropriate.

Thus, we, sharing other scholars’ opinion (Baal [14]; A.V. Lubsky, V.O. Vagina, D.A.
Mamina [15]), think that the GYP notion should include not only the positive aspect of the policy
encouraging young people’s conformist behavior towards the government and society, but also its
negative aspect aimed to prevent deviant types (classified by R. Merton) of behavior of young
people. This will allow for a comprehensive approach to GYP.

The above analysis of YP types and subtypes proves the wrongfulness of equation of ‘youth
policy’ and ‘government youth policy,” though sometimes legislators and officials unintentionally
converge the above notions in favor of GYP. This demonstrates the political culture of the last
decade in Russia, when traditions of statism and the tendency to closedness of the political regime
have been restored, revealing old historical roots [16]. This has also an effect on the establishment
of the respective model of YP.

There are four major models of YP, which are classified depending on the place and role of
the government in securing rights and interests of young people [17]:
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1) the conservative (adaptive) model is characterized by minimum government involvement,
the leading role of public organizations, program-based nature, selective assistance to the youth
(USA, ‘new industrial countries’: Taiwan, Singapore, Brazil, Argentina, Mexico).

2) the social-governmental model is characterized by an active role of the government,
existence of special coordinating and regulating institutions, comprehensiveness, decent financing,
the right of all representatives of the youth to receive government support (most European
countries: Germany, the Netherlands, France, Italy, Belgium, etc.)

3) the model of public-private partnership is characterized by limited government
involvement and a limited list of youth policy avenues, the parity of the government and entities of
civil society; the youth policy is primarily regulated at the municipal level (Sweden, Finland, Great
Britain, etc.)

4) the communitarian model, where the government is a dominant factor in centralized
implementation of youth policy (China, where the Communist Youth League recruits people aged
from 14 to 28 years)

During the Soviet period, the fourth model was popular; today, Russia is trying to revive it,
however, the lack of financial resources interferes with the consistency. The question of
reasonableness or transformation of the model change remains open.

As for specific manifestations (including problematic ones) of the Russian model of YP,
summing up the above experts’ opinions and our own observations, we can point out the following:

The incomprehensive and controversial nature of the basic guidelines of YP, which can be
explained by the fragmentariness and disequilibrium of the political culture and interests of YP
subjects.

The fairly limited number of stakeholders in YP development.

Although in laws and regulations, YP is positioned as a priority of the Russian state policy,
it has not reached the declared status so far.

A lack of clear and sound theoretical and practical mechanisms of YP interaction with other
sectors of the state policy.

The inconsistency between the YP ideological priorities and its program-focused
maintenance as well as financial support, which is provided by the °‘left-over principle.’
Consequently, quite a few resolutions and targeted programs tend to acquire declarative or advisory
features.

The excessive influence of the president’s agenda on the YP paradigm, thus shifting YP
attention toward aspects of patriotic education, which boils down to militarism, at the expense of
social and economic problems, which are more important for young people. In the conditions of
escalating ideological contradictions, patriotic education is perceived as an ambiguous phenomenon
[18].

Regional YPs tend to focus on college kids, thus leaving out young people not affiliated
with institutional entities — higher education institutions and public organizations.

The ‘bipolarity’ of YP — the focus on assistance to sociably vulnerable young people
(orphans, young offenders, children from troubled families, etc.) and support provided to the
talented youth, thus leaving out most of the ordinary, ‘average’ young people.

In the meantime, targeted grant assistance to the talented youth and young families is
insufficient, thus leading to the situation when grants are available to very few young people and
families in some regions.

The focus on different youth structures (youth parliaments, youth governments, etc.) created
under the umbrella of government authorities and represented primarily by young social climbers
takes attention away from actual work with large audiences of young people. The above structures
function not so much to serve their purpose — as social mobility elevators and as platforms to
shorten the distance between young people and decision-makers — as political tools for persons
concerned.

The emphasis on preservation of young generation’s loyalty towards the established political
order and the prevailing ‘ceremonial-festive’ style adopted for organization of youth events (youth

Issue No. 2, 2023 231



CoBpemeHHas Hayka U uHHOBauuu. 2023. Ne 2 (42)

forums, gatherings, sports contests, etc.) involving a limited number of participants. Instead of
broader opportunities for actualizing creative abilities, young people are offered the principles to
life by, promoting servility and opportunism.

The absence of the vision of the desirable future, which would be incorporated into a
coherent and appealing ideological concept or political program, and the subsequent absence of
meaningful and understandable guidelines for young people [19].

The increasing and distinct tendency of government authorities to toughen negative
sanctions for young people’s social-political activity uncontrolled by the government, entailing
discrediting the objectors and violent removal of the anti-systemic youth policy to the periphery of
political life.

The attempt of the government to limit the social space for self-realization and self-
expression of young people to boundaries of the regulation-based, formalism and routinization-
prone activity that is approved by it.

Lack of publicity and information.

Situational-manipulative nature of YP.

Hyper-mannerism as an attempt to “put the cultural attributes of the past in the context of
youth subcultures of postmodernism” [8, p. 446]. YP is built on rules and regulations derived from
the retrospective experience and preventing understanding and knowing the actual needs and values
of contemporary young people.

Simulation — the tendency of YP to generate simulacra (which is backed up by its
functioning in marketing logic) rather than actual results and accomplishments.

On the whole, we believe that the main distinctive feature of Russian YP is its
governmental/ state (goverment-controlled) nature; even its non-governmental sub-types (NYP) are
put under control of government authorities (i.e. acquire characteristics of GYP) or are
marginalized, or are persecuted. Therefore, the above description refers mostly to one type of YP —
GYP. The other distinctive feature is the paternalistic nature of YP (perception of the youth as being
in need of continuous patronage and supervision by the government) as well as the moralizing-
ideological nature (the emphasis on patriotic education at the expense of civic consciousness). The
integrating effect of these features is the following: The government becomes the dominant subject
of YP and not only formulates its basic principles, goals and objectives, but also supervises all its
areas. The expectable result is fusion of YP and GYP.

By and large, we can state that despite the theoretical thoroughness of the concept of youth
subjectness in Russian studies and its incorporation into the YP legal and regulatory framework, the
practical implementation of YP in the contemporary Russian environment demonstrates objective
rather than subjective approach to the youth.

On the other hand, the listed problem-prone aspects of YP contain answers regarding the
measures that should be taken to improve the situation.

For example, instead of sanctions, which are applied to participants of rallies and protest
groups organized through social media by young people, there should be YP sensitive to needs and
requirements of young people and capable of creating multi-format space for positive youth
activism. Especially considering that, as noted by V.V. Shcheblanova, L.V. Loginova, D.V. Zaitsev
and 1.Yu. Surkova [20], the very opportunity to reach the social consensus regarding the prospects
of social development defines, to a great extent, the border between
constructiveness/destructiveness of civic activism.

In addition, the YP modernization requires the abolishment of traditions of paternalism
(putting the youth in the position of endlessly immature and irrational), moving away from the
perception of the youth solely as an object of the government’s action, and, by all means,
categorical refusal from the administrative model, regulative and punitive discourses. The
conceptual principle of subjectness needs promotion; while it has been declared in the scientific and
legislative environment, it has been neglected in the real-world context. In other words, there should
be a model void of priorities of hierarchical forms of institutional regulation, which generate over-
organization, formalism and out-of-touch symbolism of ceremonial events.
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Stating that, we offer web-based forms of communication between the government and the
youth; we also urge to strengthen different forms of self-governance and self-organization of the
youth, which will be instrumental in cultivation of true youth leaders and will help expand the youth
audience involved in actual social transformations.

Conclusion. In conclusion, we can say that the position of youth is a critical indicator of the
wellbeing of society, and it largely depends on a country’s youth policy. The analysis of the Russian
YP showed that its specific character is strongly associated with its primary function as GYP,
which, in its turn, contributes to and exacerbates the dissonance between two formats of the
subjectness principle in YP — theoretical (for the youth) and practical (for the government).
However, considering the historically insufficient development of institutions of civil society in
Russia and the increasing tendency to the strengthening of the government’s regulation and control
of different policies (including YP), the hope that the youth subjectness principle related to YP will
get rid of its declarative nature and will become effective is naive and premature.
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Annomayua. Cmames nocéawjeHa 60ONPOCAM 3HAYEHUA CbIPbLeBO20  akmopa 8
CMAHOBNEHUU PESUOHAILHOU MeNCOYHAPOOHOU cucmembvl Yepnomopcko-Kacnuiickozo pezuoHna.
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Abstract The article is devoted to the importance of the raw material factor in the formation
of the regional international system of the Black Sea-Caspian region. The Black Sea-Caspian
region in many historical times was a zone of increased geopolitical interest of many countries. For
more than a decade, the modern world has felt a contradiction in the views on the position
regarding problems in this region, which is primarily due to conflict situations that are determined
by the problems of the international legal status of the Black Sea-Caspian region. This is due to the
use of sea routes, production and transportation, logistics for the movement of hydrocarbon
resources, environmental issues, as well as the problems of escalating geopolitical tensions in this
region.
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Introduction. At the beginning of the 20th century, the Black Sea-Caspian region acquired
the status of a region in which the development of oil fields began. The fact that there are rich oil
deposits on the shores of the Caspian Sea has been known for a very long time, the mention that the
locals knew about the important properties of the oil, which they called naphtha, is known from
various historical testimonies of travelers and industrialists of that time.

Even in the mentions of Marco Polo, during his journey through Baku to Persia, there is
information that there is oil in those places, which “leaks” to the surface. In Soviet times, the
beginning of the development of the Caspian was laid in 1925, along with an offshore oil well. For
several decades, research has been carried out on the resources of the Black Sea-Caspian region.
Since the 1960s, Azerbaijan, as part of the Soviet Union, has become a prominent region in terms of
industrial oil production. In the 1970s, more than 12 million tons of oil were produced at the fields
of the Caspian region.

Materials and methods. In Russia, for the last 50 years, the Black Sea-Caspian region has
played a huge role in the energy potential, which was part of the Southern Federal District of the
Black Sea-Caspian region. Currently, the Black Sea-Caspian region is in the epicenter of attention
as one of the most important regions for oil production, around which the attention of many
financial players is focused and there is a developed infrastructure. However, the development of
new fields, research requires innovations in the study of resources for the presence of oil reserves in
this region. In this connection, there is a problem in creating a reliable database of searches, and this
is associated with new financial risks and possible losses.

Studies of the geological structure of the Black Sea-Caspian region of Russia testify to the
long history and geological features of its formation. In this space there is a junction of dissimilar
tectonic formations: the southern marginal part of the East European ancient platform (EEP), the
Scythian and Turan plates, the younger Central Eurasian platform (CEAP) and the Alpine
Mediterranean belt (a platform with plates of inland seas and emerging shields - folded areas) [11,
p.10].

Such structural features revealed the features of natural oil and gas reserves in this region.
The Black Sea-Caspian region has always been the center of close attention of scientists and
researchers to observe and search for useful resources in this region, especially in oil and gas
production.

At the end of the 20th - beginning of the 21st centuries, due to the financial, economic and
industrial interest in the region, the Black Sea-Caspian oil and gas basin became the center of
attention and international cooperation. First of all, this concerns intra-regional players: Turkey,
Georgia, Ukraine in the Black and Azov Seas, Kazakhstan, Azerbaijan, Turkmenistan and Iran in
the Caspian Sea.

In the study and scientific forecasting of the resources of this region, there are data from the
US Energy Information Administration, and there is also data from the Ministry of Natural
Resources of the Russian Federation. There are significant discrepancies in these data, according to
US estimates, the forecast data is much more optimistic than domestic ones, and almost twice as
much.

In total, the Caspian Sea includes three oil and gas basins. These are the North Caspian,
Middle Caspian and South Caspian. The Russian sector includes the North Caspian and Middle
Caspian regions. There are huge prospects in the offshore part of the Caspian Basin, since oil and
gas deposits began to form there as early as the Paleozoic, there are also unique fields: Astrakhan
Serogas-condensate, Tengiz and Korolev oil, Tabakovskoye and Yelenovskoye gas condensate [11,
p. 12].

It should be noted the prospects for oil and gas reserves on the shelves of the Black and
Azov Seas, in the area of the East Black Sea depression and the Tuapse trough. Thus, all scientific
and industrial studies of the Black Sea-Caspian region speak of rich resources of oil and gas
products and increased attention and interest in this region.

In the last decade of the twentieth century, an independent policy of Azerbaijan,
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Kazakhstan, Turkmenistan was formed, since in the 90s. active steps of these states for independent
development began.

After the collapse of the USSR, this territory became the object of economic and political
attention of many Western countries, which proposed a number of joint projects to build new
logistics - new pipelines, which were supposed to be carried out, excluding Russian territory.

This opened up great prospects for mutual cooperation, as it opened up opportunities for
independence in choosing new strategic decisions that were aimed at increasing hydrocarbon
production in the Black Sea-Caspian region. In the context of foreign policy, which is associated
with the development of an export-oriented industry and the development of the extraction of
energy raw materials, the foreign policy of the new Caspian states was formed. The balance of
geopolitical forces in this region and the development of economic and political relations are, at
times, in a state of instability.

Results and Discussions. After the collapse of the Soviet Union, the new Caspian states
became objects of close interest of many Western investors, as this opened up new prospects for
expanding the production of hydrocarbon resources, and, consequently, for increasing the supply of
raw materials to foreign markets.

According to experts, data on the reserves of raw materials in the Black Sea-Caspian region
are of great interest, and therefore the interest of Western investors in the development of new oil
and gas fields is growing [1, p.30]. Interest in this, for obvious reasons, is shown by both Western
partners and neighboring countries of the region, which also indicated their interests in research and
exploration of deposits in this region. Since the Central Asian and Black Sea-Caspian regions are of
strategic interest in international cooperation [10, p. 145].

Due to the already available data and geo-prospecting, the interest of many countries in this
area was revealed, and this determined the intensification of geopolitical and economic competition
between a number of regional and extra-regional players [11, p. 27-33]. Future prospects were
"drawn™ as attractive for many regional and extra-regional geopolitical players in the Black Sea-
Caspian direction.

Encouraging expertise of leading experts in the field of geo-exploration has brought the
Caspian to a good position among the leading oil-producing regions of the world. This formed a
steady interest and optimism among many Western partners who were interested in cooperation
with the Caspian countries in the development of the oil and gas industry for the extraction of
hydrocarbons, as this promised a tempting opportunity to reduce dependence on oil exporting
countries [14, p. 303-315].

However, a number of forecasts turned out to be premature due to insufficient data on the
study of the Caspian fields and the initiatives of some Western countries faced a number of
difficulties that were associated with a list of intra-regional contradictions and issues of obtaining
consent from international consortiums that were related to the development of fields [6].

The data on the study of the first drilling wells have already shown that the real energy
potential for oil and gas is lower than the calculated one (for oil - six times, for gas - three times),
but this did not stop the expansion of the strategic interests of large non-regional players for the
designated strategic goals.

Already after the collapse of the Soviet Union in the Black Sea-Caspian region, this
promising oil and gas region was actively developed. Several pipelines were built: the Baku-Ceyhan
oil pipeline, the Baku-Erzurum gas pipeline, and cooperation on hydrocarbon raw materials with
China and Iran was also actively carried out [5, p. 31-69]. China has taken an expansionist stance on
these issues. At first, it was about expanding trade and economic cooperation with the Caspian
countries, but the interest to reduce their dependence on the hydrocarbons of the Middle East also
began to be present in the designation of China's geopolitical interests, especially in cooperation
with Kazakhstan and Turkmenistan. China has managed to intensify its foreign economic activity in
this region for the oil and gas sector [3, p. 33].

China indicated interest in its participation by starting with work on old deposits that had
already passed the peak of their development and extraction of raw materials from them, gradually
buying out already old deposits.
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In addition, China turned out to be the partner that offered cheap loans and was ready to take
responsibility for additional spending on infrastructure development in the Black Sea-Caspian
region. China has proved to be a skilled player among a number of major competitors and has
managed to secure the rights to develop new, rich oil and gas fields.

Initially, it was planned to obtain high efficiency through the Turkmenistan-China gas
pipeline, which runs through the territory of Kazakhstan, this opened up prospects for the supply of
raw materials from the eastern coast of the Caspian Sea, even reducing the possibility of a wider
participation of Western countries. However, the calculations did not quite justify themselves. And
the loading of the Turkmenistan-China pipeline did not become one hundred percent. China is
pursuing a balanced policy in choosing priority areas for cooperation in the supply of hydrocarbons.
The geopolitical situation in the Black Sea-Caspian region contributes to the choice of such a policy
[15, p. 69-80].

Cooperation with the Black Sea-Caspian region helps China pursue a policy of diversifying
hydrocarbon sources. To solve these issues of geopolitical cooperation, China has a powerful tool
for unlocking the multi-vector potential of this cooperation - the Shanghai Cooperation
Organization (SCO).

China has chosen its own path and geopolitical doctrine of participation in the regions of
special world attention in terms of the use of energy resources. This concerns the understanding that
China is ready to cooperate, including on issues of wider use of regional cooperation and issues of
reducing the threat of international terrorism. China indicates its interests in the energy sector of the
countries of Asia and the Black-Caspian region. However, China's cooperation with the SCO means
competition between China and Russia in the energy sector [8, p. 40].

Given the current geopolitical situation, it is too early to talk about expanding cooperation in
the field of energy between Russia and China, which the Kremlin considered as an alternative to the
European vector of cooperation in these matters.

Beijing currently has options in choosing priority areas for energy cooperation, Kazakhstan
also benefits from cooperation with the Russian side, so today it is difficult to talk about
establishing a permanent direction in choosing cooperation between Russia and China.

China was able to achieve lower prices for imports of hydrocarbon resources. This meant
that a strong player appeared in this region in matters of its own geopolitics - China. At the same
time, China opens up opportunities for long-term cooperation with Russia and the solution of
energy cooperation issues. The initiative put forward by China to designate its geopolitical position
- "one belt - one road" is widely known [2, p. 8-19].

However, China's choice of yet another instrument - the SCO - in the creation of a "green
street” for the import of oil and gas products at reduced prices indicated that the competition
between Russia and China is growing in these issues of cooperation.

Beijing chooses reasonable maneuverability in matters of economic and geopolitical
cooperation. Thus, Beijing proposed the creation of Free Trade Zones on the basis of the SCO [4, p
. 119-135]. But the initiative was rejected by the Russian side [9, p. 18-19].

In the United States, issues of domestic and foreign policy are conducted on the basis of
respect for the interests of the two-party system and business circles. At the same time, the United
States is lobbying the interests of Western countries and Europe in determining the strategy for
developing the potential of the Caspian states in the field of energy in the direction of choosing the
Western vector of development of relations [13].

By the end of the 90s. the policy of the EU countries indicated their interest in the Black
Sea-Caspian region when data appeared on the potential of oil and gas reserves in this region.
However, the choice of logistics and routing required the development of additional infrastructure,
and the fact that the Caspian states did not have additional volumes did not contribute to the
development of these areas.

The Caspian countries were looking for their own ways and tried to implement their
projects, thus their own pipeline projects were launched. This is how the Trans-Anatolian gas
pipeline (TANAP) project appeared, the task of which was to ensure gas supplies from Azerbaijan
to the western borders of Turkey [12].
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The issues of diversifying gas supplies from Azerbaijan showed that not everything was
thought out in expert assessments of the logistics of these supplies in relation to which countries are
most profitable and expedient to supply energy resources [16]. That is, the issues of coordination
and deliveries have shown that the process of mass withdrawal of gas from the Black Sea-Caspian
region to Europe is premature.

Initially, Russia positioned itself as a leader in determining the direction of the flow of
energy resources in the Caspian region, in this direction cooperation with the countries of the Black
Sea-Caspian region was promoted [7, p. 28].

Russia was the initiator of many agreements on the preservation of the principle of
"common water" and advocated for the ecological integrity of the water system of the Caspian
region, for the preservation of its biological resources, for example, with regard to sturgeon species.

However, the Caspian countries did not follow this path, giving "carte blanche” to Western
countries, which began to influence the economic policy of the countries of the Caspian region,
which began to influence Russia's zone of influence in this region. Russia has identified key
approaches to ensuring the international legal status of the Caspian. Russia began to implement the
processes of forming its influence in the Black Sea-Caspian region thanks to the approaches of
trilateral cooperation (Azerbaijan, Kazakhstan).

The basis of international cooperation is documents on such cooperation and the
development of an international legal framework for long-term cooperation in this area.

The globalization of the economy and the crises that have been observed in the last decade
of the 21st century have determined the speed of the processes of economic participation of regional
and non-regional countries in the Caspian region. Russia has failed to maintain leadership in the
development of new oil and gas fields in the Caspian region.

The lack of efficiency in understanding that the expert opinion on the presence of gas and oil
reserves indicates the possibility of long-term development of this sector in the Black Sea-Caspian
region, led to the fact that Russia lost its positions in this direction. 8 deposits were discovered, the
largest of which are Khvalynskoye, im. Yuri Korchagin, Rakushechnoe, them. Yuri Kuvykin and
them. Vladimir Filanovsky.

The issue of the international legal status of the Caspian region and adjacent territories is
still important and relevant, as this determines the activities of the Caspian countries in the region.
Russia's policy is aimed at limiting or preventing other players from entering the Black Sea-Caspian
region - extra-regional ones, we are talking about the United States and EU countries [11, p . 89].

At the same time, more accurate data on the state of already developed fields and plans do
not yet allow us to talk about long-term prospects for the development of infrastructure in this
region, and this affects the processes of regulating relations between a number of non-regional
players.

The current international situation and the geopolitical situation indicate an increase in
interest in the Caspian region, there has been an expectation and interest on the part of a number of
Western countries to increase their economic influence in this region, this also applies to logistics
and transportation issues.

Conclusion. The Black Sea-Caspian region today is one of the centers of geopolitical
attention of major world players in the field of energy resources. Pipelines play an important role in
geopolitics today.

The Caspian cannot compete with the Persian Gulf, despite the fact that a significant
hydrocarbon reserve has been discovered there, but the issues of infrastructure, logistics, pipelines,
the cost of production and supplies play a huge role.

The oil market is one of the most important markets in the world, many countries of the
Black Sea-Caspian region are trying to indicate their participation in the development of their own
countries thanks to energy resources, while realizing that the Black Sea-Caspian region is still not
an alternative source compared to the resources of the Persian countries. Gulf, but at the same time,
deposits of Caspian hydrocarbons affect the regional energy situation. Global politics and the
current situation have determined the fierce competition of many strong players in the Black Sea-
Caspian region.
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At present, Russia is actively fighting for positions in determining the directions for the
export of resources from the Black Sea-Caspian region. First of all, with Western countries (USA,
EU countries), as well as China. To date, there is a strong rivalry between them in the field of
control of the Caspian deposits and the definition of logistics, export routes.
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The differentiation of regions by means of the
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Annomayun. Mamepuan npedcmagieHHOU cmamvu CQHOPMUPOBANCA HA CMbIKE MPEX
obnacmeti  3HAHUAX ~ PEGUOHOBEOCHUs,  MAMeMAamu4yeckou  CMaAmucmuku U  IKOHOMUKU
npuUpooonoIb308anus. AkmyanbHocmes  npobremvl  00YCl061eHA  KOPPEKMUPOBKOU  8eKmMopa
passumusi dKOHOMUKU CMPAHbl U HOUCKOM OONOJHUMENbHbIX GHYMPEHHUX pe3epeos, 6 M.u.
NoBblUeHUY 3HAYUMOCMU pe2uoHos. Kak apeymenm 6 nonv3y 6ulnoaHeHus pabomvl Ovlia
paccmompena coomeemcmeaylowas meopemuveckas 6oasa. Llenv uccredoeéanus 3axnouanaco
CPABHUMENbHOM AHANU3e DEe2UOHO8 C NPUMEHEHUeM CMAmucCmuidecKko2o uncmpymenmapus. [lns
00CMUdICeHUs NOCMABNIEHHOU Yelu Obll 8blOpan NOOX0OAWUL HAVUHBIL Memoo, ChHOpMUPOBaH
maccue pakmuveckux oanuwix no 31 cyowvexmy Poccutickoii @edepayuu. [IpunyunuanvHo axicHvIM
ObLIO NOKA3aMb NPUMEHEHUe PA3HBLIX Memo008 UePapXUiecKko2o nooxooa KlacmepHo20 aHANU3A.
Hcnonvsys oanuble 0 cocmosHuu okpydcaoujel cpedbl U HPUPOOONONb308aHUU, 0DOCHOBAHA
yenecoobpasHocmov — pazoeleHusi pe2UOHO08 HA Mpu  2pynnvl, OAHbl UX CPAGHUMENbHAS
Xapakmepucmuka u pexomeHoayuu no nogviulenuio ycmouuusocmu passumus. Ilooeoos umoau,
MOJHCHO KOHCMAMUpO8amy, 4mo npuMeHeHue uepapxuiecKko2o Memooda KidcmepHo20 andaiusa Ois
uccneoosanusi 31 pecuona noseonuno npeocmagums dmu cyovekmvl P® 6 ocobom asmopckom
NOHUMAHUU, NOKA3ame 2eozpaghuyeckue pasiudus, 6blNOIHUMb UX 2PYNNUPOBKY, 0000uums
OCHOBHble cmamucmuyeckue OaHHvle 0 COCMOSIHUL OKpYdcaouell cpedbl U NPUpoOOnoIb308aHUU.
Buinonnennas paboma coomeemcmeyem KOHyenyuu nepexood poCCUiiCKUX Pe2uoHO8 HA HOGbILL, «3€/eHbLILY
KYPC NOIUMUKO-IKOHOMUUECKO20 PA3GUMUSL.

KiioueBble  cii0Ba:  pervoHbl, CpaBHEHHE, COCTOSHUE  OKPYXKAloIled  Cpemsl,
MIPUPOJIONIONB30BaHNE, KIIACTEPHBIN aHAIIN3, UEPAPXHUSCKAN METOJ, TIPU3HAK, KBAJAPAT CBKINI0BA
paccTosHus

Jns  uutupoBanmsi: boitko H.A., CuOykaes O.II. PasnuueHne pernoHOB NOCPEACTBOM
HEepapXUUYEeCKOr0 METOJa KIIACTEPHOTO aHAllM3a W JIAHHBIX O COCTOSHHM OKpYyKaromed cpeast //
Cospemennas nayka u unnosayuu. 2023. Ne2 (42). C. 243-253. https://doi.org/10.37493/2307-

Abstract. The material presented in the article based on specific knowledge: regional
studies, mathematical statistics and environmental economics. The urgency of the problem is due to
the adjustment of the mode of the development vector of the country's economy and the search for
additional internal reserves, incl. coverage of regions. The theoretical basis was considered as an
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argument in favor of doing the work. The purpose of the study was a comparative analysis of
regions using statistical tools. To achieve this goal, a suitable scientific method was chosen, an
array of factual data was formed for 31 constituent entities of the Russian Federation. It was
fundamentally important to show the application of different methods of the hierarchical approach
of cluster analysis. Using data on the state of the environment and nature management, the
expediency of dividing the regions into three groups is substantiated, their comparative
characteristics and recommendations for improving the sustainability of development are given.
Summing up, it can be stated that the use of the hierarchical method of cluster analysis for the study
of 31 regions made it possible to present these subjects of the Russian Federation in a special
author's understanding, to show geographical differences, to group them, to generalize the main
statistical data on the state of the environment and nature management. The work performed
corresponds to the concept of the transition of Russian regions to a new, "green™ course of political
and economic development.

Key words: regions, comparison, state of the environment, nature management, cluster
analysis, hierarchical method, feature, euclidean distance square.

For citation: Boyko N. A., Sibukaev E. S. Distinguishing regions through the hierarchical method of
cluster analysis and environmental data // Modern Science and Innovations. 2023;2(42):243-253.
https://doi.org/10.37493/2307-910X.2023.2.27

BBenenue. [locnennue reononutuyeckue coObiTus B Boctounoii EBpone oOycnaBiuBaioT
HEOOXOIMMOCTh €IIe pa3 OICHUTh COOCTBEHHBIC PECYpPCHI, «3amac MPOYHOCTH» W TPAHHIIBI
CaMOJIOCTaTOYHOCTH. IJTO He OE3BIHTEPECHO clenaTh W B paspe3e peruoHoB Poccuiickoit
Oenepanun (PD).

[IpencraBinennas paboTa sBisieTCS JOTMYECKMM  HPOJODKEHMEM — [MKJIAa  cTaTed o
CpaBHEHUHU CYOBEKTOB P® mocpeacTBOM uepapXUyecKoro MeTojaa KiacTepHoro aHamusa [1, 2].
[TonbiTaemcst peann3oBaTh 3aAyMaHHOE, UCIIOJb3YS JAHHBIE O MPUPOAHBIX YCIOBHSX, pecypcax U
MIPUPOJIOTNIONB30BAaHUU; B COBOKYIMHOCTH OHH MOTYT TIOMOYb COCTaBHUTh IMpEACTaBICHUE 00
3KOJIOTUYECKOM COCTOSIHUM PETUOHOB.

[Ipupoanbie ycnoBUs M PeCypchl MPOAOIKAIOT UTPaTh BAKHYIO POJIb JUIsl TPOU3BOJACTBA
MaTepUaJbHBIX U TyXOBHBIX OJiar, BOCIPOM3BOACTBA TPYIOBBIX pecypcoB. B memnsx obecrneueHus
OXpaHbl TPUPOABI U TOMJEPKAHUS TPUEMIIEMBIX YCIOBUU IKU3HEACITEILHOCTH HaCeJICHUs
co3maercs akosornueckas uHppactpykrypa (OU). CyObektsl PO 3ameTHO paznuuaroTcs Kak
MIPUPOTHO-PECYPCHBIM TOTEHIIMAIOM, Tak U paszButuemM OU. [loka3aTe U oxapakTepu3oBaTh ITO
pasnuyuue MpeICTaBIsIeTCs BIIOIHE 11eJ1ecO00pa3HbIM.

ABTOpBI UCXOJWIIA U3 TOTO, YTO OCOOBIN HMHTEPEC MPEACTABIISIOT COBPEMEHHBIC Hay4HbBIC
HampaBlIeHUsT W3Y4YeHHs] YCTOMUMBOTO pPAa3BUTHS TEPPUTOPUATBHBIX OOpa30BaHMM (CHCTEMHBIH
aHaJIN3, YDKOHOMHUKO-MaTEMAaTHIECKOE MOJICTTMPOBAHUE U PETHOHATBHAS CTaTUCTHKA) [3, ¢. 20].

Martepuansl m meroabl. CpaBHEHHME, KaKk Hay4yHbI METOJl, MOXXHO paccMaTpuBaTh B
KauyecTBE BCIIOMOTATENLHOIO JIOTHYHOTO TMpUeMa, MpeaBapsromero Tunuianuio. OH MO3BOJISIET
BBIETUTh OOIIME U OTJIWYUTENbHBbIE MPU3HAKM U CBOMCTBA HM3ydyaeMbIX OOBEKTOB U SIBJICHHIA,
MPOJIUTH CBET HAa KApPTUHY UX IBOJIIOIIHIH.

B cpaBHUTENBHBIX UCCIEAOBAHUSAX MOTYT PEIIAThCs Pa3IMYHbIC 3a/1a4M KaK ONUCATEIbHbIE
(ycTaHOBNIEHHWE CXOJCTBAa WM pa3IMuvs), TaK W aHAIUTAYECKHE (OOBSICHEHHWE, NpeCKa3aHue,
MIPaKTUYECKHE PEKOMEHIAIINN).

JlesTeTbHOCTBIO POICTBEHHOM TUITU3AITUY SIBIISETCS KIIAaCCU(PUKAIIHS.

«Knacrepuslii aHanu3» - 3T0 oOlee Ha3BaHME MHOXKECTBA BBIYMCIUTEIBHBIX MPOIEAYD,
WCIIOB3YEMBIX TPU CO3/IaHUU Kiaccudukauu. B pesynbpTaTe paboThl ¢ polierypaMu 00pa3yroTcst
«KIIACTEPB» WM TPYIIBl OUYEHb TMOXOXKUX OOBEKTOB. bolee TOYHO, KIACTEpHBIA METOA — ATO
MHOTOMEpHAasi CTaTHUCTHYECKash TMpOoIeaypa, BBIIONHIOMAsS cOOp JJaHHBIX, COJAEPIKAIINX
nH(pOpMaLIUI0O O BBHIOOPKE OOBEKTOB, W 3aTeM YIOPSAOYHMBAIONIAs OOBEKTHI B CPABHHUTEIHHO
OJIHOpPO/IHbIE TpynIsl [4, c. 141].

Knacrepnsiit ananus (KA) ocyuiecTBisieTcss HOCPEACTBOM psiia CTaTUCTUK M MOHATHM. B
MPEACTABICHHOM HCCJICIOBAaHMHM TIpUMEHEHBbI: 1) Tuian (maru) arjomeparnuu; 2) Tadiuia
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MPUHAIIISKHOCTH OOBEKTOB KJIacTepaMm; 3) IpeBOBUAHAS AUarpamma; 4) cocyapyarasi 1uarpamMmma.

C yyeToMm TOro, 4TO B JJAaHHOUW paboTe MCIONBb30BaHbl cBeAcHUs [5 - 8] o 31 pernone PO,
OHa HE TPETeHJyeT Ha YpPOBEHb KIACCHU()MKALMOHHOW, a JMIIb IOMOTaeT JydYIle Yy3HAaTh 3TH
BaYKHEHIIINE TEPPUTOPHAIIbHBIE COITUATBHO-3KOHOMHYECKHE KOMIIIEKCHI.

Baxubim stanom KA sBisercs BbpIOOp NHEPEMEHHBIX, HAa OCHOBE KOTOPBIX IPOBOJIST
KJIaCTepU3alIHIO. B cBs3u c TeM, UYTO TMepeMEHHbIE HM3MEPEeHbl B Pa3HBIX EIUHUIAX,
MpeaBapUTeNIbHO ObliIa BBITOJIIHEHA MX HOpMHUpPOBKA. OCHOBHAs mMpoOiieMa COCTOUT B TOM, YTOOBI
HaWTH Ty COBOKYITHOCTh MEPEMEHHBIX, KOTOpas HAWJIy4lIMM O00pa3oM packphiBajia Obl (hakTypy
cxoxcrtna [4, ¢. 153].

Jns BeimonHenus npouenaypsl KA u ompeaeneHus rpynn MOXOXHX PETHMOHOB ObUIH
HCIOJIb30BaHbl ciieyomue 19 npu3HakoB NpsMO WM KOCBEHHO XapaKTEPU3YIOLIUE COCTOSHUE
OKpYyJKarolmel cpeapl W rnpupononosibzoBanue: [[PudW1) mnnomans TteppuTopuu, THIC. KM
[IPuDU2) cpenHss IJIOTHOCTh HACEJIEHUS, qerr./km?; [TPudU3) obecrieueHHOCTh MPUPOJHBIMU
pecypcamu, Oamnbl; [IPuDM4) BBIOpOCH 3arpsA3HSIONIMX BemIeCTB, ThiC. TOHH;, [IPuDUS)
reorpauyecKkoe TOJIOKEHHE U TMPUPOAHBIE ycioBus, Oamibl;;  [IPuDM6) obecredeHHOCTH
peKpeannoHHbIMU pecypcamu, 6aisl, [IPUDI7) moceBHbIe TIIOMAIN BCEX CEIBCKOX035HCTBEHHBIX
KYIBTYp, ThIC. TekTapoB; [IPuDIE) BHeceHne MUHEpaIbHBIX yIOOpPEHUI HA OJIWH TEKTap MOceBa
CEJIbCKOXO3SUCTBEHHBIX KyNbTyp, Kr; [IPuDOMN9) oOmmii 3amac apeBecHMHbl Ha KOPHIO, MITH. M>;
[TPuDN10) wHBecTHIIMM B OCHOBHOM KamuTal, HANpaBJICHHbIE HA MNPHUPOIOOXPAHHYIO
NesTeNbHOCTh, MIH. py0.; [IPuDU11) skoHOMHMUEcKas OIleHKa MHUHEPAIbHBIX PECypCOB, TPJIH.
nosutapos; [TPuDI12) 3a6oneBaemocts Ha 1000 wen. Hacenenus; [IPudDN13) tekymume 3aTparel Ha
OXpaHy OKpyXkaromiei cpeasl mo peruoHam P®, wmnH. py6.; [1PuDM14) xkomuuectBo
peKpeanoHHbIX 00beKTOB, mT.; [IPHDU15) cOpoc 3arps3HEHHBIX CTOYHBIX BOJI B TOBEPXHOCTHBIC
BOJIHBIC OOBEKTHI 1O pernoHam Pd, muH. M3; [TPuBU16) MOIITHOCTH BOJIOIIPOBOJIOB, ThHIC. M3/cyT;
[TPuDU17) cpenHecyTOUYHBIH OTHYCK BOJbl HACEICHHIO HAa KOMMYHAJIbHO-OBITOBBIE HYXKIbl Ha
OJTHOTO TOPOJICKOTO KUTeNs, TUTPoB; [TPUDN18) MOIIHOCTH OUMCTHBIX COOPYKEHUH, THIC. M3/CyT;
[TPuBUN19) ucnons3oBanue CBEKEW BOJIbI, MITH. Mo,

OcHOBHBIE ONUCATENbHBIE CTATUCTUKY IEPEUNCIICHHBIX TPU3HAKOB MPUBEICHBI B Ta0M. 1.

B pacuerax wucrnosnb3oBaHbl ctatuctuyeckue naHHble 3a 2003 roxg mis 31 cyObekra 6
benepanbHbix OKpyroB Poccuu: 1) AruHckuii BypsaTckuii aBTOHOM. OKpyr, 2) Ajbires peci., 3)
Anraii pecn., 4) Anraiickuil kpail, 5) Amypckas o6u., 6) Apxanrenbckas 00i., 7) AcTpaxaHckas
001., 8) bamkupus pecm., 9) benropoackas o6mn., 10) bpsuckas o6m., 11) Bypstus pecm., 12)
Brnagumupckas 0611., 13) Bonrorpanckast 061.. 14) Bonorosckas 06i1., 15) Boponexckast 06:1., 16)
Harectan pecn. 17) EBpelickas aBroHoM. 001., 18) MBanoBckas 00:1., 19) Murymerus peci., 20)
Wpkytckas o061., 21) Kabapauno-bankapust pecn., 22) Kanununrpazackas o6i., 23) Kanmbikus
pecn., 24) Kamyxckas 06:1., 25) Kamuarckas o61., 26) KapauaeBo-Uepkecus peci., 27) Kapenus
pecn., 28) Kemeposckas 06m1., 29) Kuposckas 0061., 30) Komu pecm., 31) Komu-Ilepmsixuii
aBTOHOM. OKpYT.

2003 r. cuuTaeTrcsd BPEMEHHBIM CPE30M 3aBEPIICHMsI MEPBOrO 3Tara KOMIIEHCAMOHHOIO
pocCTa 1o MHJEKCY aHTPOIOI€HHOro Bo3aercTBus [9, c. 104].

Hnst 06paboTku 6a3bl JAHHBIX HCIOJIB30BAIACH aHATUTHUYECKAs CUCTEMa IS MPOBEACHUS
cTatuctuyeckux uccienoBanuit SPSS Statistics 19.

Bo3MoxHBI pazHble MOAM(UKAIIMK UEPAPXUUYECKUX arjioMepaTUBHbIX MeronoB (MAM) B
3aBUCHUMOCTH OT:

|. Bapuanta MeTpUKH - Mepbl CXOJCTBA - PACCTOSIHHUS MEXIy JI000H Mmapoil 0OBEKTOB.
Haubonee BocTpeOOBaHHBIMU SBIISIOTCS:

1. EBknmpaoBa meTpuka (paccrosinue Epknnna).

2. Ksanpar EBxinnosa paccrosinus (KEP).

3. PaccrostHme TOpOACKHX KBAapTAIOB WM MaHX3TTeHCKoe paccTtostHre (MaH P).

4. PaccrositHie MUHKOBCKOI'O; PacCUMTHIBAJIOCH 3HAYEHHE IPH KOpPHE TPETbed CTeleHU
(Mus 3) [10, c. 64].
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TaﬁJmua 1. OnucartejibHbIE CTATHCTHKH
Table 1. Descriptive statistics

N MunumyMm | Makcumym Cpennee Crta. oTKJI0HEHHE

Craructuka|Crarucruka| Cratuctuka | Craructuka | Cta. ommbéka |  CraTucruka
[Tnomreppur 31 3,60 767,90 145,7677 34,29391 190,94040
CpenrioTHacen 31 0,80 131,30 27,3742 5,20158 28,96115
Oobectmpuppecyp 31 2,00 9,00 5,1290 ,27334 1,52188
BeiOp3arpserect 31 2,00 1208,00 162,4290 46,35066 258,06958
"eormonoxully 31 6,00 20,00 14,3226 ,64322 3,58131
Oobecnpexpepecyp 31 69,00 127,00 99,0968 2,22370 12,38105
[MoceBruioma M 31 27,60 5167,60 772,8323 206,02186 1147,08120
BrecenynoopeH 31 1,00 55,60 18,7645 2,70344 15,05210
Oou3anacepeBec 31 0,30 9222,00 921,0742 313,85014 1747,44365
MHBECTBOXpAHYTIPUD 31 0,01 2180,60 216,9068 84,45514 470,22633
IKOHOMOIICHMHHPEC 31 0,010 1,040 ,17329 ,037529 ,208953
3abomHal 000YH 31 341,30 1083,50 749,1226 31,83993 177,27725
TexymatpatHaOOC 31 0,04 3012,30 560,8690 140,06684 779,85917
ducnopekpeanodbek 31 0,00 7,00 2,7742 ,32031 1,78344
COpOCHI3arpCcTOUBO 31 0,03 893,00 176,0074 39,12153 217,81945
IMOIITHBOAOIIPOBO/T 31 1,40 1622,80 397,4548 69,81000 388,68563
CpecyTOYOTITyCBOIBI 31 54,00 352,00 237,5484 12,69890 70,70447
IMOIITHOYHUCTCOOPYKEH 31 0,70 924,50 256,6710 42,41870 236,17733
M crmonp34nucTONBOIBI 31 3,00 3186,00 521,6774 121,01354 673,77486
IN BaTUAHBIX (IICITHKOM) 31

[IpruMeHeHHEe pa3IMYHBIX METPUK CXOJCTBA OOBEKTOB MPUBOJIUT K PasHbIM pe3ysbTaTam
kinactepuzanuu. CrenoBaTellbHO, 11€JIecOo00pa3HO HCIONIb30BaTh HECKOJIBKO METPUK U 3aTeM
CpPaBHMBATh PE3YJIBTATHI.

Il. Metona o0beanHeHUsT 0OBEKTOB B KJIACTEPhI (MEPBI PACCTOSIHUSI MEXIy Kiaccamu). B
SPSS Statistics 19 peanu3oBaHsbl:

1. Merox oguHouHOU cBA3u (MOC) - pacyeT MMUHMMAJIbHOTO PACCTOSHHUSA, WIM MPaBUIIO
«OnmKanIIero coceaar.

2. Meron monuoi cBsizu (MIIC) - pacueTr MakCHMaabHOTO PACCTOSIHUS, WIH TIPABHIIO
«JAJIBHETO COCENay.

3. Meron cpenneit cs3u BHyTpH Tpymit (MCCB).

4. Meron cpeaneit cszu Mmexxay rpynnamu (MCCM).

5. Meton Bapna (MB), B psae ucrounukos Yopaa [11, c. 290].

Hmeer cMbICT CKOMIOHOBaTh (DYHKIMOHAJIBHO-CTPYKTYPHYIO CXEMY HEpapXUYeCKHX
AIrOpUTMOB puc. 1.

[To xony peamuszauuu pasHbix MAM MoxeT HapymaTbcss TpeOOBaHUE YCTOMYMBOCTH
pelieHus, T. €. pa3JelieHne MHOXXECTBa 0OOBEKTOB Ha KJIacTepbl OyAeT HeoaHO3HAuHbIM. Mcxoas u3
THX COOOpaK€HUH, aBTOPbl NMPUMEHMIIM pa3Hble BApHUAHTHI COYETAHUS METPHUK CXOACTBA U
METOJIOB O0benuHeHuss B Kkiactepsl (okono 13). OO0oOmieHHblEe pe3ylnbTaThl pachpeeleHUs
MIPEJCTaBICHBI B Ta0I. 2.

W3HayaiibHO PpEKOMEHAYEeTCS BBINOJNHATH MPOLENypy KiacTepusaluu 0e3 3aJaHus
KOJIM4YecTBa KjacTepoB. B mogaBnsionmieM OOJBIIMHCTBE CiIy4aeB CKadek Kod(p¢uimenra
arJoMepary IpoucXoJuT Ha 29 miare, cieloBaTENbHO, MpeoiaraeMoe KOJIMYECTBO KIIACTEPOB
paccuuteiBaeTcs Kak: 31-29=2. [Ipu 3TOM Ha OTHEIBHBIX JEHAPOrpaMMax SBHO BBIPHCOBBIBAIOTCS
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TPHU KJIACTEpa PETMOHOB. B KadecTBe NpuMepa NPUBEIEM KapTUHKY, COOTBETCTBYIOLIYIO METOAY
Bapna puc. 2.

Ecnu e anpuopu MalvHe JaBaTh YCTAaHOBKY Ha JIBa KjacTepa, TO Pe3yJbTaT MOJIy4yaeTcs
HE CTOJIb yOeAUTENbHBIM: BCE PETHOHBI MOMAIAa0T B MEPBBIN KilacTep, U Toabko MpkyTckast 00I1. BO
BTOPOH.

PesyabTaThl. AHanu3 Ta0auIbl 2 MO3BOJSET CAETIATh BBIBOJ, UTO, C TOUKH 3pEHUS HAyYHOU
COJIepKATEIBHOCTH, 00JIee MPEeNOYTHTEIBHBIM CIIEAYET CUNTATh pPacHpeesieHHe PETHOHOB HA TPU
KJIaCcTepa; 3/1eCh BO3MOKHBI pa3Hble BapuaHThl. PacCMOTpHUM TpH U3 HUX.

DYHKIHOHAIBHO-CTPYKTYpHAs cXeMa

HepapxHueckHe
aITOPHIMBI
Keazpat EBkIHIOBA Paccrosnue EBKIHIA PaccTosHHe TOPOACKHX PaccTosHHe
PacCTOSHHA KBapTalIoB MHHKOBCKOTO
Metox Bapaa MeToa OJHHOYIHOH MeTox MOIHO# CBA3H Mertox cpenHei CBA3H
CBA3H

Pucynok 1. Moauduxannu uepapxuueckux arjomeparuBHbix MeTo10B (MUAM), ucnI0/Ib30BAHHBIE B CTATHE
Figure 1. Modifications of hierarchical agglomerative methods (MIAM) used in the article

Tabnuua 2. PacnpenesieHue peruoHoB MO KJjacTepam
Table 2. Distribution of regions by clusters

MU KEP | KEP | KEP | KEP | KEP | Manu | Man | Maun | Man | Mun | Mun | Mun | Mun

AM _ _ _ _ _ P_ P_ P_ P_ 3_ 3_ 3_ 3_
MB | MO | MII | MC MC | MO | MIT | MC MC | MO | MIT | MC MC
C C CB CM C C CB CM C C CB CM

BIIO | 5/3 2/2 2/3 212 212 212 2/3 2/3 2/3 2/2 2/3 1/3 212
KK

211 | 265 | 301 | 292|301 |301]|301]|201]301]301]301]301]301] 301
1

3kn | 111 | 273 | 209 | 291 | 291 | 291 | 201 | 28.2 | 27.3 | 27.3 | 26,4 | 291 | 26 4

55 1 2 1 1 1 0_ 1 1 1 1 1 1

ITpumeuanue: crpoka BITOKK (6e3 npeaBapuTensHOToO onpeaeseHns KOJIN4ecTBa KJIAaCTEPOB); B UUCIUTEIIE
KOJIMYECTBO KJIACTEPOB COIIACHO TabIMIEe arjJoMepanuy, B 3HaMeHaTe e KOJIHMYECTBO KIaCTEPOB COIJIACHO
JeHApOrpaMMe
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HDeHaporpamma ¢ ucnonb3oBaHmem metoga Bappaa.
Ob6beavMHeHMe KnacTe poB Mo MaclTabupoBaHHOMY pacCTOSIHUIO

0 5 10 15 20 25
| | | | |
Briagumup. o6n. 12 —|
WeaHosc. 06n. 18
Kanyxck. obn 24 J -
Bonorog. o6n. 14
Kuposc. obn. 29 J ]
Benropog,. o6 9
BpsaHckas o6n. 10—
KanuHuHrp. obn. 22
BopoHex. obn 15—

Kabap.-Bank. Pecn 21

Kapay.-Yepk. 26
Apbirest Pecn. 2—
WHrywer. Pecn. 19
AcTpaxaH. obn. 7
HarectaH. Pecn 16 J
> AruH. Byp.aBT. ok 1
Komu-Tepm.as 31 J
EBpeWick. aBT.o6/. 17 —|
Kanmbik. Pecn 23
Antai Pecn. 3 J
ApxaHren. oon. 6
Komu Pecn. 30 J
Awmypckas o6n 5
BypsT. Pecn. 11 J
Kamuat. o6n. 25
Kapenusi Pecn 27 J
Bawwkup. Pecn. 8
Bonrorpaa. obn 13 |
AnTanckuit kpan 4
Kemepos. o6n 28
WpkyTckas obn. 20
Pucynok 2. [lengporpamma mo meroxy Bapaa
Figure 2. Dendrogram by the Ward method
1. Ucnone3ys mepy cxonctBa — KEP u meron oOwbenunenuss Bappa, B TaOmwuie

armoMepar  CKaykooOpa3Hoe yBenuueHue KodpUIMeHTa MPOMCXOAUT Ha 26 miare.
COOTBETCTBEHHO, KOJHMYECTBO KIJIACTEPOB PACCUMTHIBAETCS Kak Ny,;=31-26=5 mpu cienyromem
pacmpeieieHud COTJIACHO JIEHpOTrpamMMe:

Ne xacrepa 1 2 3
Kon-Bo 00BbekTOB 11 15 5
2. [Tpumenss coueranne KEP u MIIC, komnoHoBKa 1o rpymnmaM OyaeT WHOMU:
Ne knacrepa 1 2 3
Kom-Bo 00BbekTOB 20 9 2
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3. VYcranasnuBas B kauecTBe onuuid B nporpamme Mun 3 u MCCM, nosnyyaem HOBoOe
pacrpeielleHuu:

Ne knmacrepa 1 2 3

Kon-Bo o0bekToB | 26 4 1

W3ydass AeHIporpaMMbl, MOKHO OOHApPYKUTh caMble CXOXxue Mo 19 mpusHakam mapsl
peruonoB: 1) MBaHoBckas u Bmamumupckas oGmactu; 2) EBpelickas aBT. 001. m PecnybOnuka
Kanmeixus; 3) Pecnyomuku Kabapauno-bankapus u KapagaeBo-Uepkecckas.

JIBa cyobekta PD 3ameTHO otnuuarorcs oT apyrux: Mpkyrckas m KemepoBckas obmactu
puc 3.

.D,eH.qporpamma C ucnosinb3oBaHnemMm MetToaa AalnibHero cocepna.
Ob6beauHeHUe KNacTepoB NO MacWTabMpoBaHHOMY PacCTOSIHUIO

5 10 15 20 25
1 1 1 1 1

o

Bragumup. o61. 12

MeaHosc. 06 18

BpsiHckas obn. 10

L[ 1]

Kanyxck. o6n 24

Bornorog, o6n. 14

Kvposc. o6n. 29

Kabap.-bank. Pecn 21

] L]

Kapau.-Yepk. 26 —
Apbires Pecn. 2
Benropog. o6n. 9

]
|

KanuHuHrp. obn.

BopoHex. o6n 15
AcTpaxaH. 0b. 7
[HarectaH. Pecn 16 J
AruH. Byp.aBT. ok 1
> Komu-Tepm.as 31 J
EBpeitck. aBT.o6/. 17
Kanmeik. Pecn 23 J
AnTan Pecn. 3
WHrywet. Pecn. 19
Bawwkup. Pecn. 8 |
Bonrorpag. o6n 13
AnTanckuin kpai 4
ApxaHren. o6n. 6

Komu Pecn. 30

Amypckas obn 5

BypsiT. Pecn. 11

Kamuart. obn. 25

L

Kapenusa Pecn

M pkyTckas obn. 20

Kemepos. 065 28

Pucynoxk 3. lengporpaMmMa no MeToay NmoJIHOM CBSA3H
Figure 3. Dendrogram by the full connection method
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Bropoii BapmaHT TPEXKIACTEPHOTO [EJIEHUS MOXHO CUHMTaTh Oosiee OOOCHOBAHHBIM.
[TombITaemcs 3TO 10Ka3aTh; MPU 3TOM HY)KHO MOKa3aTh OJHOPOJHOCTb BHYTPHU TPYII U Pa3IUdUe
MEXTy HUMH.

B mepBbIii KacTep momanyd Takue peruoHbl: 1) AruHCKHMN BypsATckuii aBTOHOM. OKpyT, 2)
Anpires pecn. 3) Anraii pecii. 4) ActpaxaHckas 06011., 5) benropoackas 061, 1 ap. OHU B OCHOBHOM
HE3HAYUTENIbHbIE M0 IUJIOLAAU TEPPUTOPUHU, UX YHUCICHHOCTb HACEICHMsSI HE IMPEBBIINIAET TPU
MUJUINOHA YEJIOBEK.

Bropoit kmactep cdopmupoBanmu: 1) Ausralickuii  kpai, 2) Awmypckas o001, 3)
Apxanrenbckas o01n., 4) bamkupus pecn. 5) Bypsrtus pecn. u ap. PernoHsl o4eHb pa3zHOTO
reorpauyecKoro MojaoXKeHUs U MPOU3BOJICTBEHHON ClielUaTH3aIiH.

Tpernit knacrep mnpencrasisitor: 1) Hpkyrckas o001. um  KemepoBckas 001. Onu
UHyCTpUaIbHBIE JTuAepHI tora Cubupu.

OO0cyxknenue. [ CpaBHUTEIBHOTO aHAU3a KJIACTEPOB HAM MOMOKET Tabiauna 3 cpeaHux
3HaueHu# 19 npu3HaKoB Ui BbIACIECHHBIX TPYIIIT PETHOHOB.

Ta6auna 3. Cpexnue 3HaueHusi 19 npu3HaKoB Tpex KJacTepoB
Table 3. Average values of 19 features of three clusters

Ne [puznaku 1-it kaacrep | 2-it kaacrep | 3-if KiIacrep

1 [Inomans TeppuTOpUH, THIC. KM 43,29 309,56 431,70

2 CpenHsis IIOTHOCTh HACEIICHUS, wen./km® 36,59 9,19 17,05

3 O0becrnedeHHOCTh IPUPOTHBIME pecypcaMu, OauTbl 4,60 5,89 7,00

4 BBIOpOCHI 3arpsA3HAIONIMX BEHMICCTB, ThIC. TOHH 54,52 246,33 864,00

5 I'eorpadudeckoe MoyoKeHUE U MPUPOTHBIC YCIOBUS, 15,00 13,33 12,00
0asIbl

6 O0ecreueHHOCTh PEKPEAIlOHHBIME PECYpCaMHu, OaIbI 99,10 99,67 96,50

7 IToceBHBIE ILIOMAAN BCEX CENBCKOX03AMCTBEHHBIX 485,37 1369,13 964,15
KYJIBTYP, THIC. TEKTapOB

8 BHeceHre MUHEPAIbHBIX YI0OPEHUH HA OMH TeKTap 20,64 16,63 9,65
MOCEBA CEIbCKOXO3SIMCTBEHHBIX KYIbTYP, KT

9 OO01Hit 3amac IpeBeCUHbI Ha KOPHIO, MJTH. M 268,32 1473,78 4961,50

10 WuBecTUIMy B OCHOBHOM KamuTall, HalIPaBJICHHbIC HA 26,69 620,19 304,30
MPUPOJIOOXPAHHYIO JAEATEIBHOCTD, MIIH. PY0

11 | DxoHOMHYECKas OICHKa MUHEPAIBEHBIX PECYPCOB, TPITH. 0,074 0,303 0,585
JIOJLIIAPOB

12 3aboneBaemocts Ha 1000 yen. HaceneHus 701,92 846,14 784,60

13 | Texymue 3aTpaThl Ha OXpaHy OKPY>KAIOIICH CPEIbI MO 201,55 977,34 2279,90
pernoHam P®, miH. pyo

14 KommgectBo pexpeatioHHBIX 00 BEKTOB, IIT. 1,95 4,33 4,00

15 COpoc 3arps3HEHHBIX CTOYHBIX BOJI B IIOBEPXHOCTHEIC 96,56 205,00 840,00
BOJIHBIE 00BEKTHI 10 peruoHaMm Pd, miH. M

16 MomHOCTh BOZOIPOBOIOB, TEIC. M3/CyT 251,54 493,29 1425,30

17 CpenHecyTOYHBIH OTITYCK BOIBI HACEICHUIO Ha 222,35 265,33 264,50
KOMMYHAaJIbHO-OBITOBBIC HY /bl HA OJHOTO TOPOACKOTO
JKHUTEJIS, JINTPOB

18 MOITHOCTh OYHCTHBIX COOPYIKCHHUH, THIC. M3/CYT 182,04 287,83 862,75

19 Hcnonp30BaHme CBEXEH BOAbI, MIIH. M 414,45 496,22 1708,50

CpaBHUTENBHBIN aHAIW3 MO3BOJIMII BBIIBUTH OTJIMYUTEIbHBIE OCOOEHHOCTH PETMOHOB TPEX
rpynm. CyoOwsektam P®, BxonsfmuMm B TNeEpBbIH KJIacTep, XapakTepHbl BBICOKAs IUIOTHOCTb
HacelleHus, 0ojiee BBITOJHBIE YKOHOMUKO-TeOrpaduyecKkoe IMOJOKEHHE U MPHUPOJHBIE YCIOBHUS,
MHTEHCUBHOE BBEJICHUE CEJIbCKOTO XO3SIMCTBA, JIydllIMe MOKa3aTelau Mo 3aboineBaeMOCTH. B HHX
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caMmble MaJible BBIOPOCHI 3arpsi3HSIONIMX BEIIECTB, 3HAYMTEIHHO MEHBINE 3aTpaThl HAa OXpaHy
OKpY’KaroIel cpesibl, cOpOC 3arpsA3HEHHBIX CTOUHBIX BOJ X MOLIHOCTh BOJIOIPOBO/IOB.

Pernonsl BTOpOro kimacrepa 1o OOJBIIMHCTBY TPHU3HAKOB 3aHUMAIOT CPEIUHHOE
II0JIO’KEHHE, BBIAEIISIOTCS CaMOM HU3KOM MJIOTHOCTBIO HACEJIEHUs, HO BBICOKOM 3a00J1€BaeMOCTBIO.
3mech, BUAMMO  CJIEIyeT  MOBBICUTH  A((EKTUBHOCTh  MEIUKO-MPOPMIAKTUYECKUX U
IIPUPOJOOXPAHHBIX MEPOIIPUATHUH.

TepputopuaipHble COLMAIBHO-’KOHOMHUYECKHNE KOMILIEKCHl TPEThEro THUIIA MO JECATH U3
JeBATHA/ATH [TOKa3aTeIel 3aHMMAaloT Juaupyoee Mecto. Hanpumep, no miomagy TeppuTopHH,
3amacaMm JIpeBECHHBI, SKOHOMHUYECKOH OIIeHKE MHUHEpAIbHBIX PECypCcoB, TEKYIIUM 3aTpaTaM Ha
OXpaHy OKpY’KaloLlel Cpeibl U MpoY.

3akiouenue. BrimonHeHHas aBTOpaMU  TPYNIUPOBKA PErHOHOB HE IPOTUBOPEUUT
pacIpeieIeHuI0 PETHOHOB N0 MHJEKCY aHTPOIOI€HHOI0 BO3/EHCTBHSI Ha OCHOBE a0CONIOTHBIX U
OTHOCHTEJIbHBIX TTOKAa3aTeleH, MPEICTaBICHHOMY B KOJUIGKTUBHOM MOoHOTrpaduu [9, c. 102].

IIpencraBnenHas paboTa TakKe COOTBETCTBYET PACIPOCTPAHEHHOM B PErMOHAIIBHOW  Hayke
NPaKTHUKE COCTaBJICHHS PEUTHUHIOB M TUIHM3aLUUK peruoHoB P [12, 13].

KnacrepHblii moaxon cuuTaercs JOBOJIBHO 3(P(EKTUBHBIM HMHCTPYMEHTOM YIPAaBJICHHUS
SKOHOMHUKOW M SKOJOTUYECKOW 00CTaHOBKOHM perumoHa [14, c. 45]. B mayuHOW cpene MIHUPOKO
UCHOJb3YIOTCS MOHATUSA «IKOHOMMYECKHM KJacTep» M «HAy4YHO-NIPOU3BOACTBEHHBIH KJIAcTEp».
OmnpenerneHne KJIACTEPOB PETHOHOB € MOMOIIBI0 HEPAPXHUYECKOTO METOJ]a MOXKHO paccMaTpUBaTh
KaK BCIIOMOIaTelbHYIO NIpOLEaypy HpHU (HOPMUPOBAHMM aJrOPUTMOB U MoOJeNeH yCTOWYMBOIO
Pa3BUTHSI PETHOHOB.

[lonBonss WTOTHM, MOMKHO KOHCTAaTHpPOBATh, YTO IPHUMEHEHHE HEepapXU4ecKoro MeToja
KJIACTEPHOTO aHaJIM3a JJIsl UcclieioBaHus 31 pernona mo3BoyuiIo MpeACcTaBUTh 3T CyObeKThl PO B
0coO0OM aBTOPCKOM IIOHUMAaHWH, IIOKa3aTb Treorpaduyeckue pas3iuyuus, BbBIIOJIHUTh HX
IPYNITUPOBKY, 000OIINTH OCHOBHBIE CTATHCTUYECKUE JAHHBIE O COCTOSHUHM OKPYKAIOIMIeH Cpeipl U
IIPUPOJIOIIOIB30BaHUU. BhInonHeHHass paboTa COOTBETCTBYET KOHIENLUU MEPeXxoaa POCCUHCKUX
PETHOHOB Ha HOBBIH, «3€JICHBII» KypC IKOHOMHUYECKOTO PA3BUTHS.

JUTEPATYPA

1. Cubyxkaes . IlI. U3yuenue pernonoB Poccuu mocpeacTBoM HepapXUYEeCKOro METoja
KJIAaCTEPHOT'0 aHajM3a W JaHHBIX O MPOM3BOJCTBE / YHHMBepcHTeTCKas Hayka. University Science.
«CoBpeMeHHasi HayKa: OT Teopuu K npaktuke» // XKypHan mo marepuanam XX MeXIyHApOIHON
Hay4yHO-TIpaKkTu4eckoi KoHpepenuu. Munepanbubie Bonapl: Konup. Muox. biopo CK® BI'TY
uM. B. T'. IllyxoBa. Ne 2 (8) 2019. C. 86-93.

2. boiiko H. A., Cubykaes 3. I1I. O630p pernoHoB Poccuu mocpecTBOM nepapXxuaeckoro
METO/[a KJITACTEPHOT0 aHaIK3a ¥ JaHHBIX 00 HHCTUTYIIMOHABHOM nHdpacTpykType // CoBpeMeHHas
Hayka u maHOBarmu. Ne 3(35), 2021. C. 167-178.

3. Tarnoe C. I'., Kucenea H. H., Tumuenko B. A. CoBpeMeHHbIE acleKThl Pa3BUTUA
«3eneHoi skoHoMukn» B Poccuiickoit @eneparuu. Poctos: Conericteue-XXI Bek, 2017. 104 c.

4. EmntoxkoB U.C. ®akTopHbIll, AMCKPUMHUHAHTHBIN U KiIacTepHbId aHanu3 / Ilep. ¢ aHrm.
Jx.-O. Kum, U.V. Merosutep, V.P. Knekka u np. M.: ®unancer u cratuctuka, 1989. 215 c.

5. Kongpamor A. Il. Bonpmoii HoBeHIIMI CHpaBOYHUK HEOOXOMMMBIX 3HAHHUH. M.:
PUIIOJI knaccuk, 2007. 1088 c.

6. Mopozosa T. I'., [Tobequna M. II., [lIumos C. I'. Dxonomuueckas reorpadus Poccun.
VYuebnoe nmocobue mys By308. M.: KOHUTH, 2000. 527 c.

7. Odunmnansueiii caiit ®denepanbHoil ciyxkObl rocygapcTBeHHOM cratuctuku. URL:
http://www.gks.ru

8. Uemanwsira A. JI., Yenanwira I'. U. Perwons Poccuu. 2-e uza., ucop. u mom. M.:
N3 narenscko-Toproas kopnopanus «/lamkos u Koy, 2004. 100 c.

9. KacumoB H. C. Pernonsl u ropoga Poccun: uHTerpaigbHasi OLEHKa 3KOJOTMYECKOIO
cocrosaus. M.: UI1 ®unumonor M. B., 2014. 560 c.

Issue No. 2, 2023 251


http://www.gks.ru/

CoBpemeHHas Hayka U uHHOBauuu. 2023. Ne 2 (42)

10. Vtkun B. A. ®opmynsl U MeTOAbl MaTeMaTudeckoil cratuctuku. Ilsturopck: PUA-
KMB. 2020. 152 c.

11. BykonoB O. A. OCHOBBI CTaTUCTHUYECKOTO aHaiu3a. [IpakTUKyMm MO CTaTUCTUYECKUM
METOJlaM U HcclieloBaHuI0 onepaunii ¢ ucnosibzoBanueM mnaketoB STATISTICA u EXCEL. M.:
NH®PA-M, 2010. 464 c.

12. ApycramoB D. A. PEUTHHIY U KPUTEPHUH OLIEHKH SKOJIOTHYECKOTO COCTOSIHHSI TOPOOB
u peruonoB Poccum /[ Haykoemenme. 2017. T. 9, N 4. C 1-8. URL:
http://naukovedenie.ru/PDF/41EVN417.pdf

13. UrnaroB B. I'., byroB B. W. PernonoBenenue (3koHOMHKAa WU yrpaBieHue). MoCKBa:
Tecca, PoctoB: MapT, 2000. 416 c.

14. TarnoB C. T'., byrasn C. A. ®opMupoBaHHEe «3€JI€HOr0» HAay4YHO-IIPOU3BOACTBEHHOIO
KJacTepa Kak TPEHIA COBPEMEHHOW HSKOJOrMYECKOW MoauTuku perwona // Journal of economic
regulation. 2021. T. 12, Ne 1. C. 37-47.

REFERENCES

1. Sibukaev E. S. Recognition of the regions of Russia through the hierarchical method of
cluster analysis and population data / Eurasian Union of Scientists // Monthly Scientific Journal No.
8 (65) 2019, Part 3. P. 11-18.

2. Boyko N. A., Sibukaev E. S. Overview of the regions of Russia by means of the
hierarchical method of cluster analysis and data on institutional infrastructure / Modern Science and
innovations // Issue No. 3(35), 2021. Stavropol — Pyatigorsk. P. 167-178.

3. Tyaglov S.G., Kiseleva N.N., Timchenko V.A. Modern aspects of the development of
the ""green economy” in the Russian Federation. Rostov: Assistance-XXI century, 2017. 104 p.

4. Enyukov L.S. Factor, discriminant and cluster analysis / Translated from English J.-O.
Kim, C.W. Muller, U.R. Klekka, etc.: M.: Finance and Statistics, 1989. 215 p.

5. Kondrashov A.P. The big newest handbook of necessary knowledge. M.: RIPOL classic,
2007. 1088 p.

6. Morozova T.G., Pobedina M.P., Shishov S.G. Economic geography of Russia. Textbook
for universities. M.: UNITY, 2000. 527 p.

7. Official website of the Federal State Statistics Service. URL: http://www.gks.ru

8. Chepalyga A.L., Chepalyga G.l. Regions of Russia. 2nd ed. M.: Publishing and Trading
Corporation "Dashkov and Co.", 2004. 100 p.

9. Kasimov N. S. Regions and cities of Russia: integrated assessment of the ecological
state. M.: IP Filimonov M. V., 2014. 560 p.

10. Utkin V.A. Formulas and methods of mathematical statistics. Pyatigorsk: RIA-KMV.
2020. 152 p.

11. Vukolov E.A. Fundamentals of statistical analysis. Workshop on statistical methods
and operations research using STATISTICA and EXCEL packages. M.: INFRA-M, 2010. 464 p.

12. Arustamov E.A. Ratings and criteria for assessing the ecological state of cities and
regions of Russia // Science Studies. 2017. Volume 9, No. 4. P. 1-8. URL:
http://naukovedenie.ru/PDF/41EVN417.pdf

13. Ignatov V.G., Butov V.l. Regional studies (economics and management). Moscow:
Tessa, Rostov: March, 2000. 416 p.

14. Tyaglov S. G., Bugayan S. A. Formation of a "green" scientific and production cluster
as a trend of modern environmental policy in the region // Journal of economic regulation. 2021.
Vol. 12, No. 1. P. 37-47.

OBb ABTOPAX / ABOUT THE AUTHORS
boiiko Haraapsi AJsiekcaHApPOBHA, KaHIWJAT FOPUIWYECKHX HAyK, JOLEHT, 3aBEAYOIIHN
kadenpoil TpakAaHCKOTO MpaBa W mporecca, [laruropckmii muctuTyT, +7 (8793) 400-976,
kafedragpp@pgu.ru

252 Boinyck Ne 2, 2023


http://naukovedenie.ru/PDF/41EVN417.pdf
https://www.elibrary.ru/contents.asp?id=45628100&selid=45628104
http://www.gks.ru/
http://naukovedenie.ru/PDF/41EVN417.pdf
mailto:kafedragpp@pgu.ru

Modern Science and Innovations. 2023. No. 2 (42)

Boyko Natalia Alexandrovna, Candidate of Law, Associate Professor, Head of the
Department of Civil Law and Procedure, Pyatigorsk Institute, +7 (8793) 400-976,
kafedragpp@pqu.ru

CubykaeB Dvmuuab HlamMuiabeBuu, crapuuii HaydHblid cOTpyaHUK [IsSTHrOpCcKOoro Hay4dHo-
HCCIIE0BATEIbCKOTO HHCTUTYTA KypOPTOJIOTHH, KaHIUIaT TEXHUYECKUX HayK, nomeHT. 357501, mp.
Kuposa, 30, CtaBponosbckuii kpai, r. [Taturopck, Poccust, Tein.: 8-928-010-03-36, 43em@list.ru

Sibukaev Emil Shamilevich, senior researcher at the Pyatigorsk research Institute of
Balneology, candidate of technical sciences, associate professor. 357501, Kirov Ave., 30,
Pyatigorsk, Russia, tel.: 8-928-010-03-36, 43em@Ilist.ru

Jara nocryrutenus B penakuuio: 12.03.2023
IMocne peuenzupoBanmst:23.04.2023
Hara npunstus x myomukarwm: 13.06.2023

Issue No. 2, 2023 253


mailto:kafedragpp@pgu.ru
mailto:43em@list.ru
mailto:43em@list.ru

CoBpemeHHas Hayka U uHHOBauuu. 2023. Ne 2 (42)

CoBpeMeHHas HayKa 1 HHHOBALHH. IMagexa JleonugoBuy Kapabymenko
2023. No 2(42). C. 254-265 [Pavel L. Karabushenko],

Modern Science and Innovations. o B

2023; 2(42):254-265 Januna Onerosuy BacuibeB

[Daniil Ol. Vasiliev]

HAUCKYCCHOHHBIE CTAThH |
DISCUSSION PAPERS

PexBuem 1o 3jmre:

Ob30pnas cmamows | Review article KOHell HHIYCTPHAJIBLHOI0 I'OCII0ACTBA
YK 347.77 Requiem for an elite: the end of industrial
DOI: 10.37493/2307-910X.2023.2.28 domination

Acmpaxanckuil 2ocyoapcmeennwtii ynusepcumem um. B.H. Tamuwesa,

Lenmp cmpamezuueckux uccnedosanuii Eepasuu, 2. Acmpaxans, Poccus |

Astrakhan State University named after V.N. Tatishchev,

Centre for Strategic Studies of Eurasia, Astrakhan, Russia, pavel karabushenko@mail.ru

Annomauusn. CucmemHwlll KPU3UC COBPEMEHHOU 3aNaA0HOU YUBUTUZAYUU OCOOEHHO UOEH HA
npumepe NpogheccuoHaIbHO20 COCMOAHUA ee Npassauje2o NOAUMUYECKO20 KIAccd, KOMOpblll ¢
3Q6UOHBIM  NOCMOAHCMBOM 8bl0aem ompuyamenvuyro cenekyuro saum. IIpogeccuonanvuas
KOMnemeHyus 61acmu Kamacmpo@huuecKu CHUNCAEMCs ¢ KAAHCObIM HOBbIM ee noKoleHuem. MmenHo
9Mom Mmapkep AGNAEMC CAMbIM BANCHbIM Kpumepuem Kpusuca u oezpaoayuu moeo, umo B.
Ilapemo u I'. Mocka nazvieanu snumou. Mcmopus yace ghakmuuecku Ucnousem no 3mot daume
ceoul unanvHwulli peksuem. Illomok kpumuku 6 aopec cywecmsyroujeli HolHe NOAUMUYECKOU IAUMbl
ceudemenbcmeyem o ee 2uybouatiuiem npogheccuonanvHom Kpusuce. Kpumuxyemces cama cucmema
UM U Kpumuxa sSma npuodbpemaem 6ce Ooavute cucmemuwvii xapakmep. Ce200Hs Mbl
OelicmeumenvHo  AGNAEmMcs — C8UdemeNs MU CAMO20  HACMOAWe20  peKkeuema Nno  daume
unoycmpuanibHo2o muna. E€ cocnoocmeo bepemcsi noo comHenue He moibKo NOJUMON02AMU, HO U
yorce 0omoenbHbIMU NOTUMUKAMU.

KawueBble ci10Ba: 3uTa, KPU3KUC, HHAYCTPUAIN3M M TIOCTHHIYCTPHUAIH3M, OJHTApXHs U
MEPHUTOKpATHS, KapHaBallbHAS OTUTHYECKAs KYIbTypa
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Abstract. The systemic crisis of modern Western civilisation is particularly evident in the
professional condition of its ruling political class, which has produced a negative selection of elites
with enviable consistency. The professional competence of the ruling class declines disastrously
with each new generation. This marker is the most important criterion of crisis and degradation of
what V. Pareto and G. Mosca called the elite. Actually, history is already performing its final
requiem for this elite. The stream of criticism to the existing political elite testifies to its deepest
professional crisis. The system of elites itself is being criticized and this criticism is becoming more
and more systematic. Today we are indeed witnessing a veritable requiem for the industrial-type
elite. Its supremacy is questioned not only by political scientists, but also by some politicians.

Key words: elite, crisis, industrialism and post-industrialism, oligarchy and meritocracy,
carnival political culture
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The most criticized is the so-called. carnival behavior of politicians. Politicians have finally
lost their sense of shame and gone beyond morality. An unscrupulous politician is a monster. And

254 Boinyck Ne 2, 2023


mailto:pavel_karabushenko@mail.ru
https://doi.org/10.37493/2307-910X.2023.2.28
https://doi.org/10.37493/2307-910X.2023.2.28

Modern Science and Innovations. 2023. No. 2 (42)

many were afraid and ashamed of such a "beast in power." Machiavelli tore off the veil of modesty,
showing who the politician really is, devoid of morality and out of the power of its laws. Cases are
known when political leaders engage in frank self-disclosure. They are no longer embarrassed by
the discrepancy between reality and the world they invented.

Introduction (*Introitus'). Scholarly criticism of the elites really resembles a funeral
oratorio. An objective assessment of reality and conclusions are made not in favor of the prosperity
of the elites and their well-being. Increasingly, the crisis of the elites is considered in the context of
the “decline of Europe” formula (O. Spengler). The elites in their historical development have
indeed reached a certain limit, beyond which they do not see any horizon of their development. The
elites stopped in their development, because the industrial age has completely exhausted itself, and
the transition to post-industrialism means the rejection of the elites from most of their previous
achievements, the main of which is the oligarchic system of relations worked out to perfection
(Absolute).

The elites entered an era of stagnation, reached a level of calm (peace — requies), after which
their complete degradation is already beginning. Destructive practices only accelerate their
disintegration, turning all their previous achievements into hidden vices and shortcomings. It is high
time for political elitology to begin the memorial mass for the dead ("Requiem aeternam dona eis,
Domine" - "Give them eternal rest, Lord"). Proceeding from this, we must define the crisis of
modern elites as the object of this study, and as a subject, we should name criticism of its elite
quality.

Evaluating the present work as a requiem for the elite, we intend to adhere to the canons of
the classical requiem in its structure (introitus, kyrie, graduale, tractus, sequentia, offertorium, etc.),
thus transferring some of the laws of music into the methodological basis of elitology. What modern
elitology lacks is musical harmony and logic. The following trivium will serve as the
methodological basis of the work - dialectics, hermeneutics, comparative studies.

In the elitist sense, "requiem" can also be understood as the absence of any positive changes
for the better among the elite, as the achievement of its final point of development, some kind of
historical peace. In science, this is scholasticism; in the politics of the elites, this is stagnation and
degradation. It is these destructive qualities of the elite that are increasingly being written about in
political literature.

Under the community of modern elites, we will further understand the elites on both sides of
the Atlantic Ocean and Russia, which joined them. Such unity is due to the total literature we used
(USA, Great Britain, France, Germany, Russia), presented in the bibliography of this work.

Jericho blindness (*"Kyrie eleison'). The elites understand " kyrie " as a statement of their
own chosenness, granting them the right to avoid punishment (in this they see their salvation, the
preservation of their privileged status and security - protection). But at the same time, they deny
others salvation, mercy, and alms. They never became " lovable " (worthy of love and respect) to
their societies. The justifications given by the elites for their destructive practices turn out to be
incomprehensible to society. One should not expect repentance from the elites at all. They still
remain Jericho blind, to whom no one pays any attention.

From a philistine point of view, such elites perform incomprehensible actions. You can often
hear that "power plays tricks." And here we must again turn to the classical requiem, where from
the hymn " Kyrie eleison " comes the Russian word "kurolesit™ (ordinary parishioners did not
understand Greek chants pronounced hastily - " kuroles " became synonymous with nonsense).
Indeed, the irrational, that which cannot be assessed by hermeneutics, is intensifying in modern
elites. Elites are becoming more and more "dark" for understanding. And here the formula of
Heraclitus (who was also considered by everyone to be a “dark” philosopher) applies. Recall that
the teaching of Heraclitus himself was usually said to be so deep and unusual that it "needs a deep
diver" (David. Commentary on Porphyry's "Introduction”, CAG 18, 2). The very style of his speech
stimulated the interlocutor's intense mental activity, since Heraclitus preferred to speak in riddles:
he "left us to guess [about the meaning of his words], without bothering to make his speech clear to
us" (Plotinus, 1V, 8 [6], 1, 8 H.-S.). That is why contemporaries called Heraclitus "Dark", "because
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he reasoned too darkly about the nature of things" (Cicero. On the limits of good and evil, 1, 15;
Lucretius, I, 638 ff.) [18].

Impunity, just like irresponsibility, has become the norm for the ruling Western elites,
especially the Anglo-Saxon geopolitical systems. Not a single American politician guilty of
unleashing hostilities in Yugoslavia (1999), Afghanistan (2001), Irag (2003), Libya (2011) or Syria
(2012) has suffered the deserved punishment. They are outside the power of action of the court,
outside the framework of any tribunal. Moreover, even the court of conscience is not terrible for
them, because the national interests of America are above all. They are also the moral justification
for the sin committed in her name. It turns out that the elites are those who can effectively avoid
punishment and responsibility.

Everyday books of political elitology (graduale). The literary body of political elitology
now already has a specialized library. Elitological literature (graduale — everyday book) is the
analysis of the elite embodied in the text. At the same time, we must understand that the elite that
exists in reality and the elite that exists on paper are often different subjects of modern history. In
recent years, we will not find with you a single apologetic monograph in which the virtues of the
elites would be extolled. The elite are extremely reluctant to talk about themselves, but write about
themselves very skillfully.

The memoirs of the British Prime Minister T. Blair [28] and the transcript of G. Kohl's
speeches [43] tell how politicians can be trusted. How politicians like to praise themselves can be
judged from the books of D. Bush [29], and how they can talk nonsense - from the recordings of F.
Hollande's speeches [32]. D. Trump, [31] and Paul Craig Roberts [37], and Chris Hayes [35], and
Udo wrote about the crisis of the elites in their time. Ulfskotte [42]. We also have works on how
national elites can degrade and then return to the top geopolitical league [39, 33, 2].

The interest of Russian elitologists is the subject of the quality of professional training of elite
personnel, the criteria for the competence of elites and their leaders, the degree of responsibility of
the authorities to society, the moral aspects of domination and subordination [24, 25, 26], as well as
the history and culture of the development of national elitological thought [23, 7, 22]. In addition,
the Russian elitological school has worked out the issue of the history and theory of political
elitology quite seriously [10, 1, 15]. A separate topic in recent years has become the topic of
political carnival and the steady degradation of the professional competence of modern elites [11,
14, 20]. And as an example, these changes in the quality of American elite communities are given
[21, 12].

To what extent does the criticism of modern elites reflect its crisis state? The answer to this
question rests on the fact that today the criticism that is heard from all sides has not yet acquired a
systemic character. In other words, it is still fragmentary. However, the presence of grateful
repentance of individual political leaders strengthens its positions and makes it an obligatory
element of any elitist research. For the first time we have the opportunity to see the self-disclosure
of the elites, at the moment of changing the axiological paradigms of industrialism to post-
industrialism.

In general, we must admit that modern political elitology has very thoroughly studied the
context of being of the ruling elites (cultural and historical background), explores the constantly
updated text (documentary professional field of activity) of the elites, but still knows little about the
subtext of power.

Ideological dogma (tractus). From an elitist point of view, "tractus" is the presence of
certain ideological forms that give meaning to the existing power. The values professed by modern
elites are conditionally divided into traditional and postmodernist. The sociocultural dispute
between conservatism and liberalism was marked even by the geopolitical split of the elites of
Western civilization into globalization and national projects.

Big politics, in which the world elites of the Western world we are describing and Russia that
has joined them, is a "big play on words." This is an information sphere in which there are their
ideological preferences, individual political ideas, texts of current current events. This is an area for
the exchange of political formulas, which (according to the “Iron Lady’) consist of 90% loud and
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empty statements, misconceptions, stereotypes, superstitions and various kinds of fakes. A feature
of the current political elites is that they have lost their bearings in the patterns of behavior familiar
to the past, which no longer work.

In the professional sphere, the elites are busy exchanging the necessary political formulas,
during which they identify themselves according to the principle of “ours” — “others” —
“foreigners”. As a rule, these formulas are heard in the policy statements of the leaders, which
determine the system of values that prevails for them. For example, the Munich speech of V.V.
Putin [16] is in clear dissonance with B. Obama's regular speeches about the geopolitical superiority
of the United States and their global dominance [3, 4].

The key issue of the elite is the problem of its credibility. The entire amount of fake
information has been concentrated around modern elites. Elites, like a magnet, attract lies.
Therefore, a clear problem of modern elite communities is the dominance of political rhetoric in
them. It is increasingly difficult for politicians to hide behind the politics of political correctness (an
idea that is clearly not in line with the politics they are pursuing). What they really think is
sometimes sharply at odds with their official rhetoric. They try to speak in a neutral way to avoid
any criticism. And this only reinforces the accusations of facelessness and dullness sounding in
their direction. As a result, we see that classical personalism is generally excluded from the system
of assessing the quality of political elites. And this is objective and fair, since there are almost no
really real personalities left in the elites. Instead, we see a surrogate, a falsification by the elites of
their elite dignity. Status once again triumphs over content. Postmodernism has completely
corrupted and destroyed elite communities, washing out of them the last grains of elite dignity.
Hopes for a “revolt of the elites” as a renaissance of elite quality are associated only with a
meritocratic perspective.

Such practices only lose the credibility of the words with which politicians define their reality.
Words lose their original meaning, becoming simulacra (simulacrum) in the hands of tricksters
(trickster) and trolls (trolling) [27, 40, 38]. Restoring the trust of words is a task of paramount
importance for today's elites. Without this, the elites will constantly catch society on "the lure of
their lies." By and large, modern elites are communities of trolls and tricksters.

Change of elites (*'sequentia’). The most problematic issue of all elites at all times was the
question of the legality (order) of the change of power. In the cycle of elites, the laws described by
the classics of the theory of elite (Plato, Aristotle, Seneca), elites (G. Mosca, V. Pareto, R. Michels)
and domestic elitology (G.K. Ashin, A.V. Ponedelkov, O. V. Gaman-Golutvina).

The issue of generational change and the preservation of continuity is one of the most acute
issues in the history of elites. Ideally, the idea was expressed that the new generation should
certainly be qualitatively better than its predecessor. What we see in practice today indicates a
negative selection of elites and this is a general trend for the entire North Atlantic community of
elites. The principle of inheritance of the best (lat. sequentia, sequens — sequence, next) has no
effect. Modern elites have negative political genetics and negative selection.

According to A. Toynbee, the change of elites lies in the plane of the departure and return of
the creative minority by the struggle of political generations. At the same time, it is the conflict that
arises at the moment of transfer of power that allows elitologists to look into the eternally
inaccessible (permanently closed) sphere of the subtextual existence of the elites and their leaders,
to establish the truth of their innermost thoughts and desires. And in the conditions of late
industrialism and early post-industrialism, there is only one such desire — how to preserve oligarchic
privileges and at the same time learn how to effectively use meritocratic advantages.

The problem of privileges (“'offertorium'™). In the classic requiem, in the *offertorium"
section, it is about the "gift". In elitology, this problem has two sides: 1) the question of the legality
of the privileges and exclusive rights that the elite has; 2) evaluation of social benefits brought by
the elites themselves. Moreover, the elites are classified into those that put privileges in the first
place and those for which the main thing is duty to society. Obviously, the gifts brought to the elites
must correspond to the benefits they bring. In practice, this evidence is not obvious. The main
discrepancy between the idea of the elite and its real state lies precisely in this discrepancy.
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The history of the elites is the history of the best who managed to stand out from the good and
establish his dominance over the public majority. The elite is a strong and organized minority
against the backdrop of a weak and disorganized majority. Naturally, when this principle is
violated, the elites are fragmented into badly managed superminorities. But the most dangerous
thing in this case is the leakage from the elite (form) of elitism (content). Eliteness is characterized
by a systematic increase in the quality of personality virtues. Therefore, the crisis of personalism
now experienced by the elites indicates that a certain sum of gray (faceless) subjects has seized
power in the elites themselves. There is a clear destruction of elite quality in the elites. Formally,
they still remain elected, but they are not the best.

Glorification of the Elites (""Sanctus'™). The essence of any elite is manifested in how it
glorifies itself. At present, the Western elites and some who have joined them consider themselves
the most advanced, the best and most powerful elites on a planetary scale. According to them, all
other national elites of the world depend on their will and desire. They are the first to participate in
the globalization project, trying to take the lead and be the pioneers in all new initiatives. At the
same time, the status of such elites is sacralized, they are endowed with all the signs of holiness
(infallibility, heralds of eternal truths, parents of new correct ideas).

In the elitological "sanctus” (holy, absolute, ideal), such categories as "best", "chosen™ and
"dominant™ act as a fundamental triad. It is this triad that determines what is sacred for the elite.
Moreover, the first two concepts provide the meaning and content of the latter. Today we see that
the “best” does not at all give rise to the “chosen”, and the latter does not bring domination
(dominance) to its chosen ones. From the natural state, “sanctus™ is increasingly becoming a far-
fetched (fake) character. Especially in the glorification of the elites, official propaganda and PR
technologies are zealous. This applies to both democratic and openly totalitarian regimes.

The subjects of elites are increasingly beginning to engage in an apology for their
unsuccessful rule, diligently presenting themselves in their memoirs as a “victim” of some fatal
circumstances [28, 29, 30]. In fact, they, as members of the elite conspiracy against democracy, are
well aware that they did not play by the rules and now blame their more successful winners for the
same [42]. At the same time, it is important for them to need to prove that their winner is a hundred
times worse than themselves and that democracy has made a fatal historical mistake by making its
choice not in their favor [44].

The principle of responsibility (*"Agnus Dei'"). There has not yet been such an elite in
history that would not want to be sung "Hosanna in the highest!". At the same time, they most often
refuse to take responsibility for the "sins of the world.” And in this we see another negative side of
the modern elite community.

Instead of being responsible for their own actions, these elites appoint a "scapegoat™ instead
of themselves, the demonization of which is the essence of their political activity. Lack of
responsibility makes us hold a memorial service for the professionalism of the elites. Political
science has long been celebrating a civil memorial service for the ruling elites, flooding the
scientific space with critical articles about the degradation of the professional quality of the current
ruling world elites. This is especially evident against the background of real mourning events for the
departed political leaders, who have become a symbol of their time. The last such occasion was the
mourning farewell to the ex-Chancellor of Germany (1982 - 1998) Helmut Kohl (1930 - 2017) in
late June - early July 2017. XX century. And this memorial service lasted from June 16 (the day
of the death of the politician) until July 1 (the day of his burial). It was G. Kohl in the book
“Will. Protocols of Conversations with Kohl” [43] sharply criticized the current chancellor of the
FRG, A. Merkel, inflicting a mortal blow on her political reputation. He actually accused her of bad
upbringing and poor-quality professional education. In samurai Japan, after such a politician usually
made himself "seppuku". Merkel is like water off a duck's back. To betray for the elite means to
foresee. A. Merkel buried the entire policy of G. Kohl, despite the fact that he called her "my girl."
The war of the German elites (“fathers and sons") ended in mutual insults and accusations of
political incompetence. But what is important for us is that the politicians themselves (albeit with
the prefix "ex") drew attention to the crisis in the quality of the elite in the elites.
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Political leaders themselves multiply their notoriety. In 2014, Frangois Hollande's former
lover, Valerie Trierveiler, published the scandalous book Thank You for This Moment (Merci pour
ce moment), which in sales of that year surpassed even such aimless as "Fifty Shades of Grey" [41].
In the book, a journalist offended by the French president spoke about some of the secrets of the
Elysee Palace, which shocked the French public.

In the same unfortunate year for F. Hollande, French journalists Fabrice Lomma and Gerard
Devey published the book “The President Should Not Talk About This” [32], in which the seventh
president of the Fifth Republic (2012-2017) appears in a very unattractive light. The impartial
assessments of the political class of France (politicians, judges, ministers, etc.) given then by the
politician turned out to be the unpleasant truth that politicians had to hear about themselves from the
first person of the state. The elite could not endure such an insult, and at the re-election of F.
Olland, a bold cross of ostracism was put up. Interviewed by journalists, the president speaks
frankly about the "rudeness and cynicism™ of his predecessor at the Elysee Palace. His stream of
revelations, recorded in the opus, provoked confusion and vacillation among his like-minded
people. Even the most faithful of the most faithful reproached F. Hollande for the fact that the
"keeper of the sacred fire" is supposed to be "restrained in his statements."

Gifts offered (“communio”). For elitology, it is important to know exactly what benefits a
particular elite brings and what gifts (rewards) it demands to be rewarded for this. A feature of
modern elites is that the benefits they bring are disproportionate to their needs and requirements -
with minimal benefits, the elites seek to extract maximum benefits for themselves. Such a formula
gives out the complex of dependency that has settled in them. Elites traditionally believe that
society should automatically be grateful to them, just for the fact that they control them. But the
political Eucharist (reverence, honor, respect) is increasingly turning out to be imaginary
(fictitious), which means not salvation, but the historical death of the elite seduced by this lightness.

Elite communion is the return of the elite to universal human values, the main of which is
conscience. Described by N. Machiavelli, the exit of elites from the norms of morality has turned
from an exception (a temporary state) into a pattern. J. Habermas, a classic of German political
philosophy, once wrote about a new kind of democracy based on ethics [19]. Only then will the
elites achieve true respect for society when they reduce the use of N. Machiavelli's formula to the
necessary minimum. The current immoralism of the elites, their commitment to the policy of double
standards, makes their professional activities extremely cynical and hypocritical.

There is too little personalism in modern elites and a lot of declarative (PR -promised).
Society is losing faith in the power of the values preached by the elites.

Side view (""antiphonalium™™). Sounding in response to the claims of the elites to the
recognition of their elected status, criticisms are increasingly beginning to concern their personal
qualities (intellectual abilities and moral virtues). The most irreconcilable and consistent critic and
enemy of the elites is egalitarianism (and anarchism in particular). The antiphon sounding from her
side ( antiphonalium - anti-glare ) destroys all the illusions that the masses have ever harbored
regarding their superiors.

At the beginning of the XXI century. increased internal criticism of political elites.

According to A. Toynbee's scheme, we observe the process of leaving the creative minority
[17]. Indeed, the vast majority of modern researchers note a catastrophic decline in the creative
abilities of elite subjects and the inability of their leaders to creatively rethink the current situation.

The problem of responding to the challenge of modernity (“responsorium”). How can the
elites respond to the criticism leveled at them? The answer is obvious - they must answer with their
words backed up by adequate deeds. The most important duty of the elites is to find an adequate
response to the challenge of their historical time. And the main problem of our time is the transition
from late industrialism to early post-industrialism. In other words, modern elites are responsible for
the meritocratic project - the transformation of oligarchic elites into meritocratic ones. But it is
precisely the response expected from the elite (respondere — to respond ) that we do not hear today.
Instead, we see how the elites are trying to slip us some far-fetched problems that they can easily
cope with and declare their effectiveness and professional competence.
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The elites, by the duty of their occupation, are obliged to answer for their historical epoch.
But since they are not ready to bear responsibility for the transition from industrialism to post-
industrialism, all their problems are only concentrated and systematized, which is fraught with a
revolutionary explosion of the civilization they lead.

Motetus. Even at the end of the XIII century. French music theorist John de Grocayo
(Johannes de Grocheio, Grocheo) noted that “motetus” is that part of the requiem that is performed
for educated people and in general for those who are looking for sophistication in the arts. The
motet should not be presented in the presence of the common people, who are incapable of
appreciating its sophistication and enjoying listening to it. Therefore, “motetus” is the subtext of
being an elite, carefully hidden from the public.

And the most important secret that the authorities carefully hide from their peoples is that
democracy exists exclusively for elites alone. Even in the second half of the twentieth century.
American political scientists found that the state policy in the United States reflects not the demand
of the masses, but the interests of the ruling elite [5].

The best kept secret of today's elites is the failed elite test. The elite is just a form (status),
while the elite is its qualitative content (a system of personal virtues that makes the subject the best
and the chosen one, i.e., the elite). The discrepancy between form and content is the most hidden
secret from the masses of the existence of modern political elites. This is the main elitist trouble.

* k% *

An analysis of contemporary political literature indicates that the political class demonstrates
persistent inadequacy, and the mental side of the political leadership suffers from anachronisms of
caveman thinking. Such an elite is detrimental to the state of history. The elite is the wealth of
history, the most important in terms of the importance of its attractions. The better the elite, the
brighter the story. But with a frankly gray "elite” history ceases to look like history, and becomes a
frank parody of politics. As a result, we get a political carnival and understand that we are dealing
with a carnival political culture [9, 8, 13]. Negative selection of elites works. And it works very
effectively and totally.

With our work, we wanted to show how non-traditional research methods can be applied. It
became obvious to us that music and elitology should be united by common laws of harmony and
logic. It is not for us to judge to what extent we managed to combine this in the present work. But
experience suggests that we are on the right path of development ...

P. S.

In April 2023, disappointing news for the Pants came from across the ocean - the United
States is threatened by an epidemic of clinical idiocy. The leading American non-profit research
organization "RAND Corporation" (one of the recognized "brain trusts” of the United States,
working for the money of the Pentagon) published a report, unprecedented in its revelation, " Could
Dementia in the National security work force Create a security Threat? / Can dementia among
homeland security personnel pose a security risk?”, in which she delivered a cruel diagnosis-
sentence to the American elite. IN The report noted in particular that in the United States, “persons
who have or had security clearance could become a security risk if they develop dementia and
unwittingly reveal state secrets” [34].

And the authors of the study believe “that an increasing number of employees who have
passed the test, that is, employees who have or had access to classified documents, suffer or will
suffer from senile dementia ... If these symptoms go unnoticed while the individual is responsible
for protecting national security information, there is a risk that the information may be
compromised. Therefore, it is possible that individuals who have security clearances and have dealt
with classified material could become a security risk if they develop dementia” [34]. The point is
that there are too many idiots among the advisers of leading American politicians. And then a
legitimate question arises: whose advice do these politicians listen to? It turns out that the United
States is actually run by crazy people. An epidemic of idiocy is driving the States crazy.

The stupidity of these people can lead to nuclear war...
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Annomayun. B cmamve paccmampusaemcsi akmyanibHOCMb CO30AHUSL MYTbMUMEOUUHO20
MEANCOUCYUNTUHAPHO20 Y4eOHO-Memoouyecko2o nocoous 01s o00yYeHUus CmyOeHmos8 pPUCYHKY
2UNCOBOU 201108bl, ONUCAHA €20 KOHYenyus U pazoenvl ¢ Y4emom 6eOyuux meHOeHyul
XY002HCeCmBEeHH020 00pa308anus. BvlO0sunym mesuc o mom, yYmo Cywecmeyem 3a8UCUMOCHIb
MedHcOy uoeetl UCHONb30BAHUSL MYTbMUMEOUUHBIX 00PA3Z08AMENbHBIX PECYPCO8 8 npoyecce 00yYeHUs.
NIACMUYeCKOl AHAMOMUU U PUCYHKY, OPMUPYS NPU SMOM MOMUBAYUIO 00YYAIOWUXCSL K YYEHUIO,
a makdxce 0Oonee d¢hghekmusHoe yceoenue 3aKOHO8 U30OPAZUMENbHOU 2pamMomvl HA QoHe
XY002HCeCMBEHHOU KYIbMYPbl U MACMEPCmEd.
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IIEJIOCTHOCTH, MYJIbTHMEAMIHOE Y4YeOHOEe TMocoOMe, XyI0KECTBEHHO-TBOPYECKOE pa3BHUTHE,
KOMITBIOTepHAs aHUMAIIHsI

Jas nurupoBanus: Jlauepnc H.B. K xoHuenmmu MexaucIMIUIMHAPHOTO B3aUMOICHCTBUU
TUTACTUYECKOW aHATOMUHM M aKaJeMHUYECKOT0 PHCYHKA B MPO()ECCHOHAILHOM CaMOONpeaeneHuH //
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Abstract. The article discusses the relevance of creating a multimedia teaching aid for
teaching students to draw a plaster head, describes its concept and sections, taking into account the
leading trends in art education. They put forward the thesis that there is a relationship between the
idea of using multimedia educational resources in the process of teaching drawing, thus forming
students' motivation to learn, as well as more effective mastering the laws of visual literacy against
the background of artistic culture and skill.

Key words: drawing of the plaster head, the principle of integrity, multimedia tutorial,
artistic and creative development, computer animation
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To be a good artist
you even have to sleep with an album and a pencil.
A. Kuindzhi

We artists listen with our eyes,

we speak with our hands.
A. Carracci
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I am well prepared for work; absolutely
mistakenly think that art

- it's an easy thing

Henri Toulouse-Lautrec

Introduction. Academic drawing, as a type of graphics, is the basis of the system of art
education with clear methodological harmony and validity. Consistent and thoughtful tasks,
gradually becoming more complex, help students successfully master the course. From the skills
and theoretical knowledge acquired in the course of its study, advancement in other artistic
activities - design, monumental art (sculpture, architecture), painting, arts and crafts - depends.
Whatever direction a person chooses for himself, who decides to connect his life with art, first of
all, he masters the “literacy”, which is academic drawing [1].

One of the sections of the training program for the future artist-teacher has always been
considered the drawing of a skull, stump, ecorche and plaster head. Without working it out, it is
difficult to move on to studying the plasticity of a “living” head, a portrait. Of course, a plaster head
is a good model in this case, since it is homogeneous and motionless in texture. Moreover, the
sculptor has already found and generalized the form taken in reality, making it easier for students to
draw the head, conveyed the proportions of its constituent parts. From here, the novice draftsman
was able to focus all his attention on the form as a whole, then move on to work on the details.

Research Methodology. All professional artists adhere to the methodical principle of image
integrity. Most artists adhere to this principle in teaching students to draw a plaster head. At the
same time, the issue of preserving the influence and traditions of academic drawing, in particular,
drawing a skull, ecorche, and a plaster head, becomes relevant. However, the archaism of traditional
teaching aids does not contribute to the inclusion of students' motivation for learning, active
cognitive activity, which sets us the task of updating educational resources through the use of
digitized samples of the sequence of drawing, video fragments of the master's work.

To draw portraits and an academic head, the artist needs to understand what lies in its
construction. Before drawing a plaster head, a novice draftsman must acquire sufficient knowledge
of anatomy. It is the poor knowledge of anatomical aspects that prevents many artists from
becoming professionals.

The course of Plastic Anatomy deals with the fundamentals of the human skeleton and
muscular system, the fundamentals of the doctrine of proportions, as well as the plastic features of
the human head and face that form its external appearance. Therefore, this item is studied in parallel
with the courses of Drawing and Painting, forming a methodical whole.

The study of the program material should contribute to the formation of a scientifically based
idea among students about the unity and integrity of the large analytical form (the human figure as a
whole), about the proportional dependence of large and small forms (the figure and its parts), about
the methods of a competent approach to depicting large and small forms in drawing a human figure.

Plastic anatomy is designed to give a deeper knowledge of the structure of a person, to teach
how to draw meaningfully, to instill the ability to analyze.

Mastering the discipline involves practical understanding of its sections and topics in the
classroom in the disciplines of Drawing and Painting, during which the student must consolidate
and deepen theoretical knowledge; forms the right creative thinking and gives the necessary
professional skills in solving creative problems.

Plastic anatomy is a basic discipline in the art education of students. In the disciplines of
Drawing and Painting, the student must be able to apply theoretical knowledge of anatomy,
anatomical terms when drawing nature. It is necessary to depict the human body not intuitively, but
professionally, with an understanding of how it works. Drawing is not an empirical knowledge of
forms, movements, it is necessary to master the scientific understanding of these provisions.

It is possible to depict a person's face at rest by asking him to pose motionless, by means of
careful mechanical copying , but how to copy a person during a change of emotions? You can take
a picture of a face with different expressions of emotions, then copy these photos, but this does not
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work - the image is implausible, handicraft, despite the photographic accuracy (how paradoxical!).
Apparently, a different approach is required. Having received anatomical knowledge, the artist will
not copy the model, photographs, but use them, will depict nature and create creative image, i.e.
free to work on your own.

In order to learn to see the shape of the head as a whole, one must know what parts and
elements this form consists of, how these details and parts are subordinated to each other.

Within the framework of interdisciplinary interactions of Plastic Anatomy, teachers face the
most difficult tasks to raise and equate the academic discipline with the level of modern
technologies with their effective computer presentation, without losing the recognizable structural
volumetric, graphically expressive anatomical drawing. In the future, the student himself decides
how to use the knowledge of plastic anatomy: directly, as a work of art (skull, stump, écorché), or
as a graphic component in artistic design and design.

The specificity of the anatomical drawing is that the shape, modeling, construction of the
human head requires a preliminary sketch, where the main volume of the object of the drawing and
its plasticity are obviously determined. Knowledge of the structure of the human head - the anatomy
of the skeleton and muscles of the facial and cerebral parts of the head - will help in working on a
portrait, head drawing.

The initial task of the painter is to understand, remember and learn how to correctly convey
the design of the human skull. The skull is the bony frame of the head. It is covered with a thin
layer of soft tissues; therefore, it is precisely the structural features of the bones of the skull that
have a great influence on the external forms of the head and the external features of the face (this is
the difference from the structure of the body).

Drawing a skull is included in the compulsory training program for artists and precedes the
drawing of a stubble head, an écorché of a head, parts of a face, a plaster head, and drawing a
portrait from life.

Before drawing a full-fledged realistic human skull with all its bumps and roughness, it is
worth drawing a conditional skull in order to understand the location of the main zones and volumes
of the bone structure of the head and not be distracted by details. For artists, a training model was
specially created in which small details are subordinated to large forms, the bones of the skull are
glued into one common shape, and superfluous textures are transformed into simple and
understandable, close to geometric, shapes and surfaces.

Unlike the stump of the skull, such a skull is more realistic, but still not specific - this is a
general idea of the bones of the head (for example, it is difficult to determine whether it is a man or
a woman, there are no traces of bone fusion, the teeth are shown in a single general shape, etc.) [5].
But this is quite enough to study the shape of the head and correlate facial features with the internal
structure of the head.

When drawing the shape of the skull, the future artist must know the theory of perspective and
be able to use linear constructive construction of the drawing. Therefore, when depicting a skull,
detailing and realism are not important - it is not required to draw a portrait of the skull, it is
necessary to deal with the design, shape and volume. So, it is this skull model for drawing, in my
opinion, that is best suited for this purpose.

In order to learn to see the shape of the head as a whole, one must know what parts and
elements this form consists of, how these details and parts are subordinated to each other.

The academic method of drawing a plaster model of the stump of a human head is necessary
to understand the shape of the head when drawing a living model. Many well-known masters of fine
arts began with the method of constructing a stubble head shape.

Acquaintance with the design features of the human head, it is advisable to start with the
construction of a plaster head of Houdon's trimming.

The trimming is a diagram of the main structure of the human head. It divides the head into
many plans and planes, gives ideas about the construction of the volumetric-spatial structure of the
head, the laws of chiaroscuro, perspective abbreviations, having studied which can later be used
when working with a plaster head and living nature.

268 Boinyck Ne 2, 2023



Modern Science and Innovations. 2023. No. 2 (42)

Knowledge of anatomy is also necessary for the artist to express emotions - facial expressions
depend on the muscles of the head.

Sculptor Houdon created a very handy guide for artists, and to this day it is used in art schools
around the world. The purpose of Ecorché Houdon's drawing is to reveal the geometric and plastic
relief based on the knowledge of plastic anatomy.

Ecorché gives a complete picture of facial plastic surgery. If you remove the skin, the face of a
person does not change so dramatically. It just becomes better to see and understand what forms the
main details of its structure. So numerous muscles around the eyes, lips, nose, give a clear idea
of how to draw facial expressions. And a huge hole in place of the cheeks perfectly convinces that
even the chubbiest cheeks hang above the void

Ecorché of the head - the development of transfer skills in three-dimensional generalized
forms of the skull and all elements of the human head.

Having studied the anatomy of the face well, remembering the plasticity of each muscle, you
will protect yourself from elementary mistakes that are often made by those who do not know
anatomy.

The skulls of men and women have differences, even different ethnic groups have a difference
in the structure of the bones of the skull, and hence the main parts of the face - eyes, nose, ears.
Without understanding these nuances, one cannot draw a full-fledged, similar to the original,
portrait.

Before you start building the head, you need to get acquainted with the basic proportions of
the head. The canons of a person's face were established in the era of Ancient Greece. The bridge of
the nose is in the center, the distance from the bridge of the nose to the tip of the nose is equal to the
distance from the tip of the nose to the chin, the line of the mouth is one third from the tip of the
nose to the chin, the distance between the eyes is equal to the width of the eye, the wings of the
nose are in line with the inner corners (teardrops) eyes, corners of the mouth correspond to the
middle of the eye. Each person can have their own individual proportions, which may differ slightly
from the classic ones.

In the academic drawing of a plaster head, classical canons are used. It must be remembered
that the head has the shape of an egg and the parts of the face are arranged symmetrically, therefore,
it is necessary to draw parts of the face at the same time in pairs, this contributes to the development
of spatial thinking. The basic principle of drawing: from the big form to the details and from the
details to the general form.

Results and discussions. In our opinion, a multimedia textbook is a new vector in the
educational and methodological complex of the discipline "Academic Drawing". Currently, “a new
form of educational environment is being created, characterized, first of all, by “photographic”
memory, memory expansion by visualization, information amplification due to the synthesis of
knowledge using high technologies [2, p. 57]. These include digital interactive educational
resources that allow full-fledged training on specific computer models that form educational
trajectories for each student, adapting the curriculum to individual needs.

The purpose and task of the multimedia tutorial on drawing a plaster head is to study and
master the fundamental concepts, laws, theory of visual literacy in unity with practical experience,
i.e. the ability to work with the material, studying the delivered model for a long time. The drawing
of a plaster head is a standard by which it is determined whether the artist knows the basics of
analyzing the transfer of form in space, whether students are familiar with the methods and
algorithms for constructing nature, whether he solves specific problems - from the constructive
stage of work to tonal analysis in the process of detailing. Any complex form can be disassembled
into simple ones. Therefore, the main task of the manual is to develop the student's skills to identify
and work with simple and common components, combining them to obtain a holistic image.

The study of the problems associated with the development of teaching aids in the disciplines
of the visual cycle in art educational institutions made it possible to clarify a number of conceptual
provisions, on the basis of which we developed a multimedia teaching aid for drawing a plaster
head that meets the following requirements:
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1. The logic of construction in general terms should correspond to the logic of the discipline
being studied and the laws governing the assimilation of educational material by students.

2. The manual should have an artistic and aesthetic function, be multifunctional, informative,
integrative, meeting the didactic requirements for the unity of the cognitive and creative activities of
students.

3. The content of the manual should correspond to the basic principles of artistic activity,
including the methods of sequential actions when creating an image, generalized methods for
identifying volume, and working with various artistic materials.

4. Concepts, laws, methods of working on a drawing should be accompanied by illustrative
material with the organization of visual perception based on multimedia technologies [4].

In our opinion, the book of Ryzhkin A.N. can be an example of such a manual. “How to draw
a human head and a capital”, where the main tasks that arise at each stage of work are sequentially
disclosed [3]. It provides illustrated explanations that introduce the specifics of the structural-spatial
Stroganov drawing, forming in students the minimum set of professional artistic skills that are
necessary for the development of an artistic and creative personality. The publication is illustrated
and supplied with diagrams, stages of the half-length portrait of Nicola da Uzzano in profile and
three-quarters, as well as the head of Diadumen and a Doric capital.

Our tutorial material is presented in three parts. Part one is devoted to theoretical issues and
fundamental laws of visual literacy, which are confirmed by the works of the great masters of the
past. Here are classical drawings with vivid examples of building volume, aerial perspective and
proportional ratios of parts of the body and head. The second part presents drawings by artists of
different eras, made in various graphic techniques. They are united by one thing - professional
drawing, deep knowledge of the possibilities of the material and unique individual self-expression
through the language of drawing. The third part is represented by the methodology, which outlines
the systematizing foundations of visual literacy, the correct setting of the “hand”, and the figurative
expressiveness of the composition. The fourth part shows the work of students obtained in the
process of experimental testing of image construction methods (constructive, "from the spot”,
according to "reference points”), methods of working with space and form, various graphic
techniques. In our opinion, in the process of execution, students will have an interest and an
individual plastic interpretation of the drawing, but in compliance with the laws of visual literacy. In
this case, a study guide was used, with the help of which the real work of the laws of graphic
literacy was shown in an interactive form in the context of classical fine art, the sequence of
drawing and innovative approaches of contemporary artists. The developed manual on the drawing
of a plaster head with the methodology for its application in real learning conditions can be applied
at various levels and areas of art education.

Conclusion. Thus, there is a need to change the structure of traditional teaching aids and
educational resources through the use of digitized samples of the sequence of drawing.

In the future, we plan to create a multimedia interactive version of this manual, providing it
with additional materials (links to sites, video clips, etc.), allowing students to independently deepen
their knowledge of drawing. The structure of the manual will include multimedia fragments, video
footage of practical work on the drawing, master classes by leading masters. In the text of the
tutorial, active links will be highlighted with a demonstration of the implementation of a certain
element of the task or stage of work with a discussion of theoretical material in the context of
practical drawing. Students will have the opportunity to return to any fragment of the work on the
drawing, since the pace of assimilation of the material is different for everyone.

Materials on human anatomy will be provided with computer animation, combining several
angles at once, in order to clearly understand the structure of parts of the human body. All artistic
means used in such a manual: an artistic image, a composition, including a spot, a line, a font, etc.,
should interact, based on the students' understanding of all means of expressing artistic intent and
creativity.

Modern sciences are dynamic knowledge, changing literally before our eyes. The avalanche-
like accumulation of new experimental data sometimes outstrips the possibilities of its theoretical
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interpretation and explanation. The number of interdisciplinary interactions at the intersection of
anatomy and physics, anatomy and academic drawing, anatomy and anthropometry in various areas
of Design is rapidly growing.

The development of knowledge leads to a gradual transformation of ideas about the essence of
life, the interaction of biological and social in man, etc. Moreover, anatomy is becoming the basis in
the art education of students, on which new approaches and principles in art are formed, which
determine the professional self-determination of a person in the 21st century.
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Annomayuna. B cmamve peub u0ém o npobremax MecmHo20 CaMOynpaeieHus Ha cene
nepuoo azpaproi peghopmoi 6 Poccuu nocne Ilepsoti poccuiickou pesonoyuu (1905-1907 ez.), a
maxoice 0 €20 GIUAHUU HA pa3sumue CcerbCcko2o xozaucmea. Paccmampuearomces nozuyuu
npagumenbcmea u obujecmsa no OaHHOU npoobieme, omuouienus K Heti I ocyoapcmeenHotl oymol u
L'ocyoapcmeennozo cosema.

KiioueBble ciioBa: peBomoonus, pedopma, ['ocymapcTBeHHas ayMma, 3eMIIETIONb30BaHHUE,
caMOyIpaBJIEHUE, BOJIOCTHOE 3€MCTBO
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Abstract. The article deals with the problems of local self-government in rural areas during
the agrarian reform in Russia after the First Russian revolution (1905-1907), as well as its impact
on the development of agriculture. The positions of the government and society on this problem, the
attitude of the State Duma and the State Council to it are considered.
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For citation: Sudavtsov N. D. Agrarian reform and Problems of Local Self-Government in
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B nauane XX Beka B Poccun 3HaUMTENHHO aKTUBU3UPOBAIACh OOLIECTBEHHO-TIOJIUTHYECKAs
KHU3Hb 00IIECTBA, TPEOOBABIIETO OT MIPABUTENIBCTBA pehOopM, KOTOpBIE ObI OTBEUATIH MOTPEOHOCTIM
rocyaapcrsa. Poccrst, HECMOTpsI Ha JJOCTUTHYTBIE YCIIEXH B KAIMTAIUCTHYECKOM PA3BUTHH B XOJI€
MIPOBE/ICHUS «BEIUKUX pedopm», MO-NIPEeKHEMY OCTaBalach €IMHCTBEHHOM cTpaHoi B EBpore, B
KOTOpO#1 cyliecTBOBaia abCOIOTHAS MOHAPXHUSL.

Ha axTtuBM3anmio poccuiickoro o0mecTBa B Hayajle BEKa OIPOMHOE BIIMSHUE OKa3bIBAJIO
KalUTaJIUCTUYECKOE pa3BUTHUE CTpaHbl C OOOCTPEHHEM MPOTHUBOPEUMH MEXIYy TpYIOM U
KalMUTaJOM, HEPEHIEHHOCTh HAllMOHAJIBHOIO M arpapHOro BOIIPOCOB, CO3/IaHUE U ACSITEIBHOCTD
MOJINTHIECKUX MAapTHA, OOMIECTBEHHBIX opranm3anuid, [TepBas poccuiickas pepomonus (1905-1907
IT.), IOPAXXEHUS B PyCCKO-ANIOHCKOI BOWHE U T.1.

B xozme peBomOLIMM OYE€Hb OCTPO BCTajdd BOMNPOCHI YIPABIECHHS M MECTHOTO
camoyrpasieHus. [IpaBUTEIbCTBO BBIHYKICHO ObUIO TOWTH Ha MPOBEACHHUE MOJUTUYECKHX
pedopM, B pe3ynbTare Yyero ObLIM CO3JaHbl BHICIINE MPEACTaBUTEIbHbIE 3aKOHOATENIbHBIE OPTraHbl
roCylapCTBEHHOM BJIAacTH - l'ocyqapcTBeHHas AyMa U [ ocyaapCTBEHHBIN COBET.

C nepBbIx gHeW Hayana pabotel ['ocynapcTBeHHOW AyMbl B HEH CTalu MOJHUMATHCS
BOIIPOCHI PePOPMHUPOBAHUS MECTHOTO CAMOYIPABIIEHUS, a TAKKE PACIPOCTPAHEHUS AESITEIbHOCTU
3eMcKkuX yupexaeHuid B Poccum Ha HOBble Tepputopuu. B 1908 romy 3emctBO ObLIO
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pacmpocTpaHeHo Ha 6 3amanHbix ryoepHmii. 3akoHoM 9 utonst 1912 roma 3eMcTBO OBLIIO BBEICHO B
Actpaxanckoi, OpeHOyprckoir u CTaBpOmoJIbCKOM TyOepHHMsX. B HHUX 3KCIIepUMEHTaIbHO
ry0epHCKHe IIEHTphl W HauboJsiee KpyHHbIE ropojAa MOJydald IpPaBO YE3IHBIX 3€MCTB, TO €CTh
0CBOOOXKIAUCh OT YE3JHOro 3eMckoro cbopa. Takumu cramu ryOepHCKHE LIEHTpPbl AcTpaxaHb,
Crapornonb, OpeHOypr, a Takxke ropoja Tpounk u Yensounck B OpenOyprckoit ryoepuun. [1] B
TO K€ BpeMsSl 3eMCTBO B 3TUX T'yOepHHSIX He ObLJIO pacHpOCTpaHEHO Ha TEPPUTOPUHU Ka3aubU U
KOYYIOIIUX HApOJIOB.

PeBomronisi HapoJHOW WHUIMATHBOW MOPOJIMIA W HOBbIE (OPMBI CaMOYHpPABICHUS:
pa3IMYHOTO poAa KOMHUTETHl, OOIIECTBEHHbIE HE TOCyJapcTBeHHble coBeThl. [losiBuiack
YHHUKalIbHast opMa HapOAOBIACTUSI — COBETHI YIOJIHOMOYEHHBIX, AenyTatoB. C OJHON CTOPOHBI,
OHM OBUTM TpU3BaHBl JIMKBUIUPOBATH COCJOBHYIO (OpMY caMOYIpaBlIeHUS, IOCKOJIbKY
CTAaHOBUJIUCh TI0 CBOEMY XapaKTepy BCECOCIOBHBIMM, C JPYyroil - BiacThio Hapona. Ilpu wux
n30paHUM  OTCYTCTBOBAJ ~ MMYIIECTBEHHBI I1I€H3 U  Jpyrue OrpaHuyeHus. [ J1aBHBIM
MIPEeUMYIIECTBOM Ipu (POPMHPOBAHUU COBETOB ObLIa cucTeMa BBIOOpOB. B e€ ocHoBe nexana
«YETBIPEXXBOCTKAY - BCEOOIMe, paBHbIE, TailHbIe, MPAMbIC BHIOOPHL. B HEKOTOPBIX MecTax B X0Je
PEBOJIIOLIMM BOJICK0 HAPOJHBIX MAacC, XOTS W HEHAJO0Jr0, OHU CTAHOBWJIUCH MOJHOIPaBHBIMU
X035iI€BaMU TEPPUTOPUH, HA KOTOPOU JeHCTBOBaNU. TaMm, Ilie COBETaM JOBEIOCHh OCYIIECTBISATh
pealibHyI0 BJAcTh JlaK€ Ha KOPOTKOE BpEMs, OHM Ha MPAKTHKE MPOJAEMOHCTPUPOBAIU CBOU
MOTEeHIIMaJIbHbIe BO3MOXHOCTH — T. lBanoBo-Bosnecenck, Kpacnosipckas, HoBopoccuiickas
pECITyOIIUKH.

XOTs1 COBETHI W HE CTanu O(UIMAIBHBIMH OpPraHaMd BIIACTH, HO HA TMPAKTUKE OHHU
MIPOJIEMOHCTPUPOBANIH, YTO HAPOJ HA MecTax MOXeT Oosiee A3P(HEeKTUBHO CAMOCTOSITENILHO pelIaTh
MecTHbIe Bompochkl. [loatomy, xorma B 1917 romy cBepmmiack OKTSOpbCKash PEBOJIOLHUSA, TO
OpraHamMyd HapOJHOW BJIACTU CTalldi MMEHHO COBETHI JE€MyTaTOB, KOTOpPbIE OBLTM BCTPOCHBI B
CUCTEMY TOCYAAapCTBEHHOW BJIACTH, OJAHOBPEMEHHO SIBIISISICH OpraHaMHU MECTHOTO YIPaBIICHUS,
o0rnanas BceMH BJIACTHBIMH aTpuOyTamu. OHHM MOJIYYHIIM [PaBO HA BCEX YPOBHSX U3JaBaTh CBOU
HOPMAaTUBHBIE aKThl, MCXOJ W3 TOCYJapCTBEHHBIX 3aKOHOB, W JOOWMBAThCA HX peATHU3ALNH,
HEMOCPEACTBEHHO BO3JCUCTBYS Ha HCIOJHUTENEH, Yero He ObUIO y 3€MCKOr0 M TOPOJACKOTO
camMOympaBlIeHUS.

B xone Ilepoii poccuiickoi peBomoruu 1905-1907 rr., B arpapubiii Poccun o4eHb ocTpo
BCTaJl 3€MeNbHBIA BoIpoc. PeBomolnus yOequTeabHO MOKasaja, YTO CYLIECTBYIOIAs B CEIbCKHX
o0IIecTBax cucTeMa 3eMJICNONb30BaHUsA ce0s ukuiaa. OO0 TOM CBHUIETEIHCTBOBAJIO AKTUBHOE
ydacTue B PEBOJIIOLIMOHHOM JBW)XKEHMHU KPECTHSIHCTBA, KOTOPOE TpPeOOBal0 €ro peuieHus u
JIUKBUJIALIUU TOMEIMYbETO 3eMJIEBIAaIeHUS. DTOT BOMPOC OOCYKIAJICS Ha BCEX YPOBHSX BIJIACTH, B
TOM YHCJIE€ B CO3/IaHHOM ['0cymapcTBeHHOM Tyme, OOIIECTRBE.

B TO0 3xe BpeMs nans BceX CTAHOBWIOCH Bc€ 0oyiee OYEBHAHBIM, 4YTO COXpaHEHHE
KpPECThSIHCKOM OOIIMHBI SBJSIIOCH CEPbE3HBIM TOPMO30M KaIIUTAIUCTUYECKOTO PA3BUTHSI CEITLCKOTO
XO03iHCTBA B CTpaHe, KOTOPOE pa3BUBAIOCH B OCHOBHOM OJKCTEHCHUBHBIM TyTéM. COOpBI
CEJIbCKOXO3SCTBEHHBIX KYNbTYpP, IPOAYKIIMS dKUBOTHOBOJCTBA YBEINYUBAINCH, IIPEXKIE BCETO, 32
CU€T paclamikd HOBBIX 3€MeJib, YBEJIMYEHHUS IOrOJOBbSl CKOTA, a HE 3a CYET MOBBILLIECHUS
YpOKalHOCTH, MPOAYKTUBHOCTH >KMBOTHOBOJICTBA. OJTO OBUIO pE3yNbTaTOM HM3KOTO YPOBHS
OpraHM3aluu Tpyaa, B paboTe KpecTbsiHaMH UCII0JIb30BaIach MPUMHUTHUBHAS CEIbCKOXO031HCTBEHHAs
TEXHUKa, Ha HU3KOM YypOBHE OBUIM IIOCTaBJIEHBbl CEMEHOBOJACTBO, IUIEMEHHas paboTra B
KUBOTHOBOJICTBE, MOYTH HE HCIOJB30BATUCH ynoOpeHus. JIMKTaT OOUIMHBI B HCIOJIb30BAaHUU
3eMJIM SBIISUICSL CephE3HBIM TOPMO30M B 3¢ dexkTuBHOCTH paboThl Ha HeW. OJHOBPEMEHHO
peBoJIIOLIMS TTOKa3aja, 4TO CeIbCKas OOIIMHA SBJSUIaCh MOILIHBIM OPTraHU3YIOIUM (PaKkTOpoM B
MOOUJIM3allMM KPECThSIH Ha COBMECTHYIO OOpbOy C CYIIECTBYIOIIMM CTPOEM M 3a pelIeHHe
arpapHoOro BOIpoca B rOCyAapCTBeE.

CnepxuBaomuM (HakTopoM B Pa3BUTHH CEIBCKOTO XO34HCTBA, MOBBILIEHUH €r0
3¢ deKkTUBHOCTH OBIO M KPECThSHCKOE caMoylpaBieHue. KpecTbsHCKHE CXOAbl KECTKO
pEerIaMeHTHPOBAIM HUCMOJIb30BAaHUE 3E€MJIM, HAaXOJIUBLIEHCS B OOIIMHHOM 3€MJICTIONb30BaHHH,
YCTaHABIIMBAs Ye€pelOBaHUE KYyJIbTyp. OTO OBUIO TakKe CBA3aHO ¢ €€ MepelenaMu, 4YTO He
MO3BOJISIIO  KPECThsIHAM TMPOSBIATh HMHHUIMATUBY B O0JIaropaXMBaHUM 3€MJIM, IOBBIIICHUN
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KYJBTYpbI 3eMJIEACNUS 1O CBOEMY YCMOTpeHHIo. OT 3TOro B 3HAUMTEILHOW MeEpe CTpajaliv U
3aKUTOYHBIE KPECTbSIHE, KOTOpble K TOMY K€ He MOriu 3((EeKTHUBHO XO35SHCTBOBATh Ha CBOMX
HaJlenax, a TaKXkKe CKYyINaTh 3eMJIU KPeCThSIH-OOIMHHUKOB ¥ BBOJIUTH YKPYITHEHHBIE CEBOOOOPOTHL.

B ycnoBusix pocta Majgo3eMenbsi KpEeCThsIH CTAHOBUIIOCH BCE O0siee 0UEeBHUIHBIM, YTO MHOTHE
CEMBH CO CBOETO yJacTKa YK€ He MOTJIM MPOKOPMUTH cebsi. B To ke BpeMs, KpecThsiHe, Oyaydn
MPUKPEIUIEHHBIMU K OOIIMHE, HE MOTJIM BBIMTH U3 HEE, MPOJaB CBOU HAJICIIBI.

[Ton paBiieHWEM pEBOJIIOIMH TPABUTEIBCTBO BBIHYKICHO OBLIO TPHUHATH PSII MeEp,
HampaBJICHHBIX Ha pelleHue kiodeBoro s Poccum arpapHoro Bompoca, paspyllieHue
KPECThSIHCKOM OOLIMHBI U JIMKBUAALUIO COCJIOBHOTO KPECTHSIHCKOIO camoympaBiieHUs. BaxHbiM
[IaroM B 3TOM HalpaBJIeHUU ObUIO W3aHue uMmieparopoM 3 HosOps 1905 roma manudecra o
CHUKEHUU BBIKYIHBIX I1aTexei ¢ 1 suBapsa 1906 rona HanosioBUHY, a ¢ iepBoro suBaps 1907 rona
UX MpeKpaiieHue. [2]

Taxkum ob6pazom, ¢ 1907 rona, coraacHO 3aKOHY, B KOHEUHOM HMTOTE 3eMJIsI TIepeXouia B
4acTyl0 COOCTBEHHOCTh KPECThbsH. B TO ke BpeMs Ha IpaKTHKE OHU elIE HE CTaHOBWIHMCH €&
MIOJIHOBJIACTHBIMH XO03s5ieBaMH. 3eMJIs IIPOJI0JIXKaJla OCTaBaThCSA B OOLIMHHOM 3€MJICTIOIb30BAaHUH, U
KpPECThSIHE HE MOTJIH PACHOpSKATHCS €0 M0 CBOEMY YCMOTPEHHUIO, TPOSBISATH COOCTBEHHYIO
WHUIMATABY B PAa3BUTHUU CBOETO XO3sicTBa. UTOOBI CTAaTh IMMOJTHOBIACTHBIM XO3SUHOM 3EMIIH,
JIOMOXO3SIMHY HE0OX0IUMO OBIJIO YKpenmuTh 3a co00# Hajel, 0OCBOOOAMTHCS OT OOIIMHBI U CTATh
CaMOCTOSITENIbHBIM.

[Ipencenarens coera mMuHUCTpoB I[I.A. CromeimuH, BbicTymas 5 aekabps 1908 r. nHa
3aceaHny ['0Cy/lapCTBEHHOW IyMbl O 3€MEJIbHOM 3aKOHOMPOEKTE U 3e€MIJICYCTPOMCTBE KPECThSH
MOAYEPKUBAII, YTO MPABUTEIICTBO «JIENAJI0 CTABKY HE Ha YOOTMX W MbSHBIX, a HA KPENKUX U HA
CUIIBHBIX». [3, 118]

OcyiecTBisisi MOMUTUKY TO YrAyOJIeHHIO KamUTAIUCTUYECKOTO PAa3BUTHUS CEIIbCKOTO
xo3siictBa Poccumn, rnmaBa mpasutenscTBa IILA. CronpimuH mMOHMMAN, 4YTO O€3 NPUHATHUS
COOTBETCTBYIOIIMX 3aKOHOB, CYIIECTBYIOIIEE 3EMJICTOIb30BAaHUE Ha cele OyIeT OcCTaBaThCs
CEPHbE3HBIM TOPMO30M B COIMAIBLHO-?KOHOMHYECKOM Pa3BUTUM CTpaHbl. [103TOMY OH BBICTYMHII
pEeIIUTEIHFHBIM CTOPOHHUKOM IIPOBENICHUS arpapHoi pedopmbl B CTpaHe W cjelaTh Tak, 4TOOBI,
KPECTbSIHUH YKPEMHJI 3€MJII0 B YaCTYyI0 COOCTBEHHOCTh M CTaJI MOJHOBIACTHBIM XO3SMHOM CBOETO
Hazena. Ho mos 3To Hy»HO OBLIO MMOABECTH COOTBETCTBYIOIIYIO 3aKOHOIATEIbHYIO 0a3y.

[TpaBUTENHCTBO MOILIO HA YCTYMKH U MPUCTYIIIO K MTPOBEICHUIO arpapHoit pedopmbl, HO ¢
COXpaHEHHEM TOMENINYbero 3eMieBnaaeHus. [lockonbky cornacHo manudecty ot 3 Hos0ps 1905
rona, 3emis ¢ 1 siHBaps 1907 roma mpuHajiiexana KPECThSHUHY, TO TMPAaBUTEIHCTBO HAYaJIO
MPaKTUYECKH Peau30BaTh arpapHyto pehopmy.

b m3gaHbel ykasbl, TOBENEHUS HMIIEpaTopa 00 YUPEXKIEHUU TyOepHCKUX U Ye3THBIX
3eMJICyCTPOUTEIBHBIX KOMUCCHH, 0 mepeaaye KpecTpsiHCKOMY MO3eMenbHOMY OaHKY Ui MPOAaKU
KpEeCThsHAM YJENbHBIX, CBOOOHBIX Ka3€HHBIX 3eMelb, 00pa30oBaHUs MEPECEICHYECKUX YIacTKOB, U
zp.

9 mosOps 1906 roma Obul m3maH yka3 «O JOTMOJHEHWH HEKOTOPBIX MOCTAHOBJICHUM
JENUCTBYIOIIEr0 3aKOHA, KACAIOIIMXCS KPECThSIHCKOTO 3E€MJIEBIAJACHUS W 3€MJICTIONB30BAHUSY. [4,
99-105] KpecThsiHaM ObLITIO PEIOCTABICHO MPABO YKPEIUIATH 32 COOOW HalleNbl, MPUHAAJIeKaBIIEH
UM 3eMJIM U CTAaHOBUTHCS €€ MOJHOMPABHBIMU X035€BaMU. Teneph KaXKIblii JOMOXO3SMH, MTOTYYHB
CBOU HaJle] U BBIICTUBIIMKACA U3 OOUTUHBI, MOT MPOSIBUTH XO35HCTBEHHYIO HHUIIMATUBY, CBOOOIHO
110 CBOEMY YCMOTPEHHUIO pacopspKajcs CBOer 3eMIIEH, KaK XOTeJ, He 00sACh TIEpeIeIoB U JIejall Ha
CBOEH 3emiie BCE, UTO CUYUTAJ HYXHBIM: oOJaropaxxuBai €€, cesil T€ KYJIbTYphbl, Kakue ObUIO
BBITOJIHEE U T.J. YKPEIUIEHHYIO 3€MIII0 KPECThSIHUH MOT IMPOJaBaTh U yCTPAUBATHCS MO CBOEMY
xenanuto. OH MOT KUTh Ha MECTE, IEPEHECTH CBOU MOCTPOMKU HEMOCPEICTBEHHO Ha CBOIO 3€MIIIO
Ha XYTOp U DPAllMOHAIBHO BECTH COOCTBEHHOE XO3AHUCTBO. KpecThsiHE MOTIM TepecensiThCs Ha
MMOCTOSTHHOE MECTO JKHTEJIbCTBA B HM30paHHOE MMH MecTo B Poccum, rae, MOJyduB 3€MITIO,
OpraHU30BBIBATH CBOE HOBOE XO3SHCTBO WM pabOTaTh HA MPEANPHUATHIX, TI0O HAWMY, 3aBECTH CBOE
neno. Takum oOpa3om, 1o 3ambiciny riaBbl mpaButTenbcTBa A.Il. CronsmunHa B Poccuum Ha cene
JOKeH OBbUT CO37aBaThCSl CJIOM KPEMKUX XO3sieB, KaK BaKHas oOMopa MpaBUTENbCTBA U
JTUKBHUIMPOBAJNIACh CENbCKast OOIMHA, B OMPEICIEHHON Mepe 3alllUINaBIas HHTEPEChl KPEeCThSH.

BeicTynas Bo BTOpoil ['ocymapcTBeHHOW ayMe C NpPaBUTENBCTBEHHOM Aeknapanueit I1A.
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CromnbInuH 3asiBIJI, YTO JAHHBIA yKa3 o0Jierya «rnepexo/i K MoJBOPHOMY U XYTOPCKOMY BIIa/ICHUIO,
MpUYEM YCTPAHEHO BCSIKOE HACWJIME€ B OTOM JieJleé W OTMEHSETCS JIMIIb HaCUJIbCTBEHHOE
MIPUKpPEIICHUE KPECThIHUHA K OOLIMHE, YHUYTOXKACTCS 3aKPEIOIIeHNEe IMYHOCTH, HECOBMECTUMOE
C MOHATHEM O CBOOO/IC YEIIOBEKA U YEJI0BEYECKOro Tpyaay. |3, 84]

[IpuctynuB k ocymectBieHuto arpapHoii pedopmbl, I1.A. CTONBIMH CTOJIKHYJICS C
OTPOMHBIMH TPYIOHOCTAMU B €€ mpoBeneHuu. [lonoxeHue ¢ peanuzanued arpapHoit pedopmbl
CKJIQ/IbIBAIIOCh YpE3BBIYAIHO CJOXKHOEe. MHOrue cenbckhue OOIIecTBa BBICTYNAIN MPOTHB
BBIJIETICHUS] KPECThsIH M3 OOIIMHBI. J[oMOxo035ieBa U 0€3 TOrO HE PBAIUCH YKPEIUIATH HAJeNbl U
BBIXOJHTH U3 OOIIMHBI, KOTOpasi B Poccuu cyiiecTBoBaia BeKaMH U MPOYHO BOIILIA B IUIOTh U KPOBb
KpPECThsIH. DTO CAEPKHUBAIO KPECThsIH, BCEJIAS B HUX ONPEAENEHHYIO OCTOPOKHOCTH C PELICHUEM
BOIIpOCa O BbIXOAE M3 OOIMMHBI. Takoi MNOAXOJ KPEeCThSH CTaBWJ MOJ YIpo3y peanu3alfio
pedopmel. IlpaBurenscrBo, Bosriasigemoe IILA. CrTONBIIMHBIM, HE MOIJIO MHUPUTBCA C
CO3/IAIOIIMMCS TOJIOKEHUEM M JIOMYCTUTh MHpoBan pedopmbl. DTO MOHYIWIO MPaBUTEIBCTBO
UCXOJUTh, YTO HYXKHBI OBUTM DHEPrHUYHBIC JCHCTBUS M >KECTKUU MOAXOJ K OCYILECTBICHHIO
HaMEYEHHOTO.

['maBHBIM IpenaTcTBUEM Ha myTH peanuzauuu pedopmsel I1.A. Ctonbinun Buaen B oOUIMHE.
Bekamu ykopeHsIBIIascS Cpeld POCCUHUCKOTO KPECThSIHCTBA OOIIMHHOCTD, SIBIISBINASCS OMOPOM
caMoOJIep>KaBus, B TEPUOJ KaMUTAIUCTUYECKOro pa3BUTHs Poccuu cTaHOBUIIACH CEPHE3HBIM
MPEMSTCTBUEM Ha IMYTH COLIMATbHO-3KOHOMHUYECKOTO pa3BUTHUs rocyaapcTsa. [lo Beipaskenuto 11.A.
CronpimuHa «kabana OOIIMHBI, THET ceMeWHOl coOcTBeHHOCTH siBIsieTcs it 90 MIIIMOHOB
HaceleHus Tropbkoil HeBonei» [3, 119] [lostomy HacTymiieHue Ha OONIMHY BEIOCH MO BCEM
HampasieHusM. [Ipexnae Bcero, craBuiach 3ajlada JIMKBUIUPOBATH CYIIECTBYIOIIEE CEIBCKOE
caMOympaBlieHUE, OCHOBAHHOE HA COCJIOBHOM IMPHUHIIMIIE, KOTOPOE TIBIOON CTOSAJIO HAa MYTH
pedopmbl. Kak u3BeCTHO B OCHOBE KPECThSIHCKOTO CaMOYIpaBleHusl ObLT CXOJ JOMOX035€B, HO HE
BCEX, a TOJIBKO T€X, KTO BXOJWJ B COCTaB CeIbCKOW 0OmuMHBL. OH pemiang BCe BOMPOCHI KHU3HU
oOuiecTBa.

KpecTbsinckoe camoynpasienue B Poccun ObU10 OCHOBaHO Ha TOM, YTO Ha YPOBHE BOJIOCTHU
U CEJIbCKOTO 00IeCTBa ICWCTBOBAIM CXO/IbI, PEIIABIINE MECTHBIE BOIIPOCHI, B KOTOPBIX MPUHUMAIIN
y4acTHE TOJBKO JOMOXO03s5ie€Ba, BXOJSIINE B COCTaB CEIbCKOM OOUIMHBI. DTO, KaK MpaBuUio, ObLIN
MY>KYUHBL. B cXolle MOIJiM y4acTBOBaTh KEHIIMHBI- JOMOXO035€Ba, HO TOJBKO JI0 TOTO BPEMEHH,
KOI'Jla COBEPUICHHOJETHUM CTAHOBWICA CTaplIuMi ChIH. Bce ke NMpoKMBaBIIME HA TEPPUTOPUN
BOJIOCTH, HO HE BXOJISIIIIUE B CEIbCKOE OOILECTBO, MHOIOPOJAHUE HE UMEITH MpaBa rojoca Ha CXoje U
HE MOIJIM y4acTBOBaTh B OOCYKJIEHUM BOIPOCOB KHU3HU JepeBHHU. Takol MOJAXOA HUCKIHOYal
ydacTue B CEJIbCKUX CXOJaX HHOTOPOAHMX, JaXe €CIM OHM OblUIM KPYINHBIMHU BIaelbliaMu
HEIBUKMUMOCTH.

B xone pedopMbl, 10MOXO035IUH, YKPETUISBIINMA 32 COO0H 3eMITIO M BHIXOAMBIITNI U3 OOIIUHBI
Ha XyTOp WJIH OTpyO, aBTOMaTHUYECKU MCKIIIOYAJICA U3 COCTaBa CEJIbCKOIO CXO0Ja M YCTPaHAJCS OT
ydyacTusi B pEHIeHHH MECTHbIX BompocoB. [lo cyiecTBy, OH oOKa3bplBaJiCi Ha IMOJIOXKEHUU
nHoropoaHero. OH TakKe HCKIIOYalCS W3 COCTaBa CEIbCKOro OaHKa, CO3JaHHOIO CEeIbCKUM
00IIIECTBOM.

HyxHo OBLIIO MEHSATH KPECThAHCKOE camoylpasiieHune. BcTanm Bompoc o BCECOCIOBHOM
CaMOYNpaBJI€HUH, KakuM SBIsUIOCh 3eMcTBO. I[loaromy mpencemarens mnpaBurenscrBa [1LA.
CrosbIIMH BBICTYIAN 32 JIMKBUAALUIO KPECThSIHCKOTO OOIIMHHOTO CAMOYIIPABICHUS U CO3JaHUS
MEJKOM 3€MCKOH eIMHUIBI - BOJIOCTHOro 3emMcTBa. OH mojjepkanl MHUIMATUBY O BBEJIECHUU B
Poccun Menkoil 3eMCKOM eIMHUIBI, KOTOpas, Oyaydd BCECOCIOBHOW, (opmupoBanach Obl M3
COCTaBa BCEr0 HACEJICHHUS, MPOXKUBABIIETO HA TEPPUTOPUHU BOJIOCTH HAa OCHOBE YCTAHOBIIEHHOTO
HMMYILECTBEHHOr0 IIeH3a. B 3TOM ciiydae BMECTO cXoja JOMOXO35i€B M BOJOCTHOTO IpaBJICHUS
CO3/1aBaJIUCh HOBBIE CTPYKTYpPbl - BOJIOCTHOE 3€MCKOE€ cOoOpaHuMe U BOJIOCTHas ympasa. [Ipu
CO3/IaHUU BOJIOCTHOTO 3€MCTBa BCE BOIPOCHI U3HU BOJIOCTH PEIIAJIUCH HE CXOJIOM JOMOXO03sIEB, a
0osee y3KMUM Kpyrom — IJIaCHbIMH BOJIOCTHOT'O 3€MCKOI'O COOpaHHUs, yNPaBiIsTh KOTOPHIM BJIACTAM
OBbLIIO 3HAYUTENBHO JIETYe.

[Toaromy mpencenatens mnpaButenbctBa Poccum I1LA. CTonbiuH MOCTaBUI BOMNPOC O
BBEJEHUHM B Poccuu MeENKOM 3€MCKOM €IUHHUIBI  -BOJOCTHOIO 3€MCTBa. BeicTymas B
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locynmapctBennoit ayme B HosOpe 1907 roma, oH mnomu€pkuBan: «Menkuil 3eMeNbHBIHA
COOCTBEHHUK, HECOMHEHHO, SBHTCS SJIPOM Oyaymied MeNKOW 3€MCKOM eIWHHUIIBI; OH,
TPYIOJIOOUBBIN, OO0Nanaloluil YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, BHECET B JEPEBHIO U
KYJIbTYpY, ¥ POCBEIIEHUE, U 0CTaTOK». [5, 328]

Bbl1  MOArOTOBIEH  COOTBETCTBYIOLIMK IPOEKT 3aKOHA, KOTOPBIM  Ipeacenaresb
MIPAaBUTEIBCTBA JIMYHO TMpeAcTaBuUi TpeTrbeil ['ocymapctBenHoit ayme. [locie BcecTOpoHHEro
oOCyXIeHusl Jyma TOJJep)ajla TMpPaBUTEIbCTBO M MpPHUHsUIA 3aKOH, HANpaBUB €ro B
l'ocynapcTBeHHBI coBeT U1 yTBepxKAeHUSA. OHaKo 1'0ccoBET paccMOTpPEHUE 3aKOHA OTKJIAIbIBA
10J1 BCAKUMU OnaroBuHbIMU npeqioramu. B 1911 roxy Obut yourt mpencenarens npaBUTEIbCTBA
A. CronplliuH W TNpOJBUraTh 3aKOH ObUIO HEKOMY. A TIOTOM Hayajlach MHpOBas BOilHa U
MIOCYMUTAIIA, YTO TENEPh HE 10 PACCMOTPEHHUsS 3aKOHA U OTJIOXKUIU 10 €€ OKOH4YaHMs. Pemenue o
BBEJICHUM BOJIOCTHOT'O 3eMCTBa B Poccun npuHsiiio Tojibko Bpemennoe npaButensctBo 21 mas 1917
roja.

B navane XX Beka, 0cOOEHHO B XOfie arpapHOil peopMbl, B MPABUTEIHCTBO 3HAUUTEIHHO
YBEJIMUWIICS TOTOK ajlo0 TOPOACKMX JyM Ha CIHIIKOM BBICOKHE IUIATEXKU C TOPOACKOM
HEJBM)XMMOCTH B I0JIb3Yy YE3HBIX U T'YOepHCKUX 3eMCTB. B TO Bpems B rocyaapctse B 34 3eMCKUX
ryoepuusax EBpomeiickoii Poccun Obuio Tombko ueThipe ropoma Mocksa, I[lerepOypr, Kues,
Opecca, koTopble (DYHKIMOHHPOBAIM Ha IpaBaxX Ye3IHBIX 3E€MCKUX YyupexaeHuil. OcrajbHbIe
ropojia, BXOs B COCTaB yE3JAHBIX 3€MCTB, IJIaBHBIM HCTOYHUKOM MOIOJHEHUS OI0/KETa KOTOPBIX
ObL1a 3eMJIsl, IO CYIIECTBY SIBJSUIMCH MX JOHOpamu. Ho momoIb ropogam co CTOPOHBI 3€MCTB B
051aroycTpoiCcTBE, CTPOUTENHCTBE OOJIBHUII, IIKOJ, AOPOr Obljla BeCbMa HE3HAYMTEIHHOW, a TO U
BOBCE OTCYTCTBOBaja. DTH BOMPOCHI OHU JIOJKHBI OBLIIN peliaTh 3a CYET rOPOJICKUX COOPOB.

C mepBbIx aHEH Hawana pabotel ['ocynapcTBeHHOW AyMbl B HEHMl CTalM MOJHUMATHCS
BOIPOCHI PePOPMHUPOBAHUS MECTHOTO CAMOYIPABICHUS, a TAKXKE PACIPOCTPAHEHUS ACSITEIbHOCTU
3eMckuX yupexaeHuid B Poccum Ha HOBble Tepputopuu. B 1908 romy 3emcTtBO ObBLIO
pacrnpocTpaHeHo Ha 6 3anaaHbIX TyOepHuil. 9 uroHs 1912 roma 3eMcTBO OBLIO pacpoCcTpaHEHO Ha
ActpaxaHckyto, OpeHOyprckyto 1 CTaBpomnoiabCKyro ryoepHun. B To ke Bpems 3eMCTBO B 3THUX
ry0epHUsax He OBbLIO PacmpOCTPAHEHO HA TEPPUTOPUM Ka3aubd M KOUYIOIIMX HapoaoB. B Hux
AKCIIEPUMEHTATILHO T'yOEepHCKUE IIEHTPHl U Hauboliee KPYIHbIE rOpoa MOTYYHIU MPABO YEe3THBIX
3eMCTB, TO €CTh OCBOOOKJAIUCH OT YE3/HOTO 3eMckoro coopa. Takumu cranu ry0epHCKUE LEHTPbI
Actpaxanb, CraBpomnons, OpenOypr, a Takxke ropoga Tpounk u UYensounck B OpeHOyprckoit
ryoepuuun. [6] B wurore, B Poccuu TOIBKO 9 rOpoAOB MONYyYMIHM TMpaBo (DYHKIIMOHHPOBATH Ha
IpaBax Ye3JHBIX 3€MCTB. OTO BbI3BIBAJIO BCE BO3pACTAIOLEE HEAOBOJIBCTBO TOPOJICKON
0OIIIECTBEHHOCTH.

MunuctepcTBO BHYTpeHHUX Jnaen B 1908 rogy mo »5»ToMy TOBOAY BBEIpaOOTao
COOTBETCTBYIOIIMN MPOEKT U HampaBuio ero Ha obcyxiaeHue B CoBeT MO JaenaM MECTHOTO
xo3sicTBa. B 1912 rony B ['ocygapcTBeHHYI0 1ymMy OBLT HalpaBieH 3aKOHOMPOEKT «O BbIICIICHUN
ropoJIoB B 0cOoObIe 3eMcKHe equHuIb». Ho nanmpHelimero ABMKEHUS 3aKOHOIPOEKT HE MMEI. [7,
180]

Boigenenue KpecTbsiH M3 OOIIMHBI HAa XyTopa M OTpy0da OCTpPO IOCTAaBUJIIO BOIPOC O
KPEIMTHON CHUCTEME, TIOCKOJIbKY TOBBIIIEHHE dP(HEKTUBHOCTH X035KUCTBA TPeOOBAIO BIOKECHHS B
HET0 3HAYUTENIbHBIX CPEJICTB, KOTOPHIX Y TIOIABIISIFOIIETO OOJBITNHCTBA KPECThSIH HE OBLIO.

[IpaBUTENTHCTBO B OTOM HAMpaBICHUU TPUHSIIO PAI Mep MO €€ CYIIECTBEHHOMY
paciiipeHuo. 9TO KOCHYJIOCh B MEPBYIO O4Yepellb KPECThSIHCKOTO I03eMeNbHOro OaHka. bbuio
paspenieHo BbIJaBaTh CCYHABI MOJ 3aJ0T HAAENbHBIX 3€MENb, YTO MPEAINOojarajo OOJIETYHTh UM
BO3MOJKHOCTh TOJYyYEHUS HEOOXOAMMBIX CpeAcTB. sl pacmmpeHust 3emiieenuss U yaydiieHus
3eMJIENIOJIb30BaHNs, MOTJIM 3aKJIaJbIBaTh 3€MJII0 U CEJIbCKHE OOIIECTBA 10 HOPMAJIBHBIM OLIEHKAM.
[4, 152-157]

Ho st paunTenbHOTO XO3SHCTBOBAHMSI, TTOBBIMICHUS KYIbTYPhI 3eMIICJICTUsT TPeOOBaIUCh
3HAYMUTENIbHBIE CPEJICTBA, KOTOPHIX Yy MHOTHUX JOMOXO35€B B HaJlM4YuM HE ObUIO. A 37€Ch
N00aBISUIUCh TPYIHOCTH ¢ (pUHAHCHPOBaHUEM OO0YCTPOMCTBA XYTOPCKUX M OTPYOHBIX X03siicTB. B
ATOM JIeJie UM OOJIBIIYIO0 TOMOIIL JOJDKHBI OBLTHM OKa3aTh KPEIUTHBIE YUPEKACHUS, W, TPEKIC
BCET0, CeIbCKME O0aHKH, TJIe€ MOXKHO OBLIO B3STh ccyAy. Ho 3a4acTyro /uist JOMOX035€B, BBIIICIITNX

276 Boinyck Ne 2, 2023



Modern Science and Innovations. 2023. No. 2 (42)

U3 OOUIMHBI, 3TO OKAa3bIBAIOCh HEBO3MOXKHBIM. JlOMOXO3s5€Ba, BBIZCTUBIIHMECS M3 OOIIMHBL,
MCKJTIOYAJIUCh U3 COCTaBa MaliukoB OaHka. [loaTomy cenbckue OaHKM JUIsi MHOTHX JOMOXO35EB,
BBIICTIUBIINXCA U3 OOLIMHBI, MPAKTUYECKH CTAHOBWIIMCH HEIOCTYNHBIMHU. Byayum cocioBHBIMHU
KPECThSIHCKUMHU, OHU MPOAOJKAIU OCTaBaThCS B BEACHHUM CEIbCKUX OOIECTB, KOTOPHIE JTOBOJIBHO
HEraTUBHO OTHOCWJIMCH K BBIIIEAIIUM U3 OOIIMHEL. Y Terneps XyTopsiHe U OTPYOLIMKH MOTJIN OpaTh
KpeOUT B CeIbCKUX OaHKaxX TOJIbKO IO MOBBIIIEHHBbIH MpoueHT. Ho udacto uM u B 3TOM
OTKa3bIBaJIM. B Takux ciyyasx KpecTbsHE MOTJTIHU o0paiaThcs K poctobiinkaMm. Ho e 6panu oueHb
BBICOKHE MPOIIEHTHI, Hepeako mnpesbimaniie 100 % romoBbIX W 3aTaruBajiv MX B kabamy. OTo
BBI3BIBAJIO Y KPECThSIH BO3MYIIIEHUE U TOPMO3UJIO ITPOBeeHIE PEOPMBI.

TpebGoBaHueM >KM3HU CTaJO MPEBPAILEHUE COCIOBHBIX CEIbCKUX KPEAUTHBIX YUpPEkKIACHUN
BO BCECOCJIOBHBIE, C TEM, YTOOBI OHU ObUIH TIOCTYITHBI BCEM JJOMOXO3s5ieBaM Ha celie, KaK BXOASIIUM
B COCTaB OOIIMHBI, TaK U BBIIICIIINM U3 HEE. YUHUTBIBas 3TO U CTPEMsICh OOECIEUUTh yCIIEUTHOE
MIPOBEJICHUE arpapHoil pedopMbl, MPABUTEIBCTBO BCTAJIO Ha IYTh MOJEPHHU3AINH KPECThIHCKHUX
COCJIOBHO - OOUIECTBEHHBIX YUpEeXIeHUN Menkoro kpenurta. C 3Toi Iesbl0 OBLIM M3aHBI
CHelHalbHbIe YKa3bl, HUPKYJIAPHL, IPelyCMaTPpUBABIINE MPOLIETYPY 1OJOOHOTO MpPEeBpaIlleHusl.

A.I1. CronbInyH AOOUIICS TOTO, UTO COCIOBHBIE KPECThsIHCKUE OaHKU OBLIN MpeoOpa3oBaHbI
BO BCECOCIIOBHBIE CCy/I0-cOeperaroiue ToBapuilecTBa. TakuM oO0pa3oM, Terepb BCE COCIOBUS Ha
cesie ObLTM PAaBHOIIPABHBI B MOJYYCHHH KPEIUTOB JAJSl Pa3BUTUS COOCTBEHHOTO XO3siicTBa. DTO
OBLIO B UHTEpEcaxX KPECThsH U APYTUX CIOEB HACEICHHUS.

Onenka arpapHoit peopmbl JOBOIBHO poTHBOpeurBa. COBETCKHE WCTOPUKH MOABEpraliv
e O4eHb OCTPON KPUTHKE, MOJUEPKUBAs, YTO OHA MpoBanuiach. Jlymaercs, uro pedhopmy Helb3s
OLICHMBATh OJHO3HA4YHO. Hu 1isi KOro He cekper, uTo Bcskas pedopma TpeOyeT 3HAUYUTEIBHOTO
[EpUO/Ia BPEMEHM Il €€ NPETBOPEHUs B KHM3Hb. Belnbp HYXHO HE TOJBKO HPHUHATH 3aKOH.
Tpebyercst Bpemsi Ha IPOBEJICHHE OTPOMHOM OpPraHU3allMOHHON padoThl Mo ero peanuszaruu. [LA.
CronpinuH 0TBOAMI Ha peanu3anuto 20 JeT MOoKosl, 3asBJsisd O BPEMEHHU €€ MPETBOPEHUS B )KU3Hb.
Ho takoro orpe3ka BpeMeHH >KHU3Hb HE OTBEJa HU MHULKATOPY pedopMbl, HU rocyaapcTny. [LA.
Cronpmuna 6w yout B 1911 romy. A B 1914 rony nauanacr MupoBas BoWHA M IpOBEICHUE
pedopMbl OBUIO OTIIOKEHO Ha MOCIEBOCHHOE BpeMs. B mocienHue necsATHIETHs CTano OoJbIie
BHUMaHUs YAENAThCS pedopMme. B mocTcoBeTckoe BpeMmsi CTalM MpEyBEIUYUBATH TO, UYTO OBLIO
caenano. Ho mpu 3TOM B HMCCIIEIOBAaHUSIX MEHbIIE BHUMAaHUS YAENSAETCA CTEINEHH TOTOBHOCTH
mozaen k pedopme, e€ BocripusTusa. M 371ech He MeHee Ba)KHOE 3HAUEHUE UMEET MCUXO0JIOTHYecKas
MOATOTOBKA, OCMBICIIEHUE, MEPECTPOMKa MBIIUICHHUS U T.1. J[ymaeTcs, 4To TBOPIbI 3aKOHA HE 0
KOHIIA Y4JIN )KMBYYECTh Y POCCHUIICKOT0 KPECThSIHCTBA YYBCTBA OOLIMHHOCTH.

AHanM3 MOKa3bIBAET, YTO B AESITEIBLHOCTU MPABUTENIbCTBA 110 peanu3aluuu pedopMbl ObLIO
MHOTO JIEKJIapaTUBHOCTH, a TaK)KE€ MCKYCCTBEHHOI'O CAepKHBaHMs. B 3eMckux ryOepHUsiX Npu
MIPOBEJIEHUHU PEPOPMBI BAXKHYIO POJIb 1O 3aMbICTy pedopMaTOpOB JOJKHO ObUIO CHITpaTh MECTHOE
camoynpasiieHue. [I0CKONIbKY KpeCThSIHCKOE CaMOYIpPAaBJIEHWE HE MOJJIEpPKUBaJIO pedopMy, TO
pacuér ObUT Ha BOJIOCTHOE 3€MCTBO, KaK BCECOCIIOBHBIN OpraH MecTHOro camoynpasieHus. Ho us-
3a mo3uIuK ['0Cy1TapCTBEHHOTO COBETA 3aKOH O BOJIOCTHOM 3€MCTBE TaK U HE OBLI MPUHAT. DTO, HA
HaIll B3TJIS1]], 3HAYUTEIHHO CHU3MIO 3 (PEKTUBHOCTH TPOBEICHUS arpapHoOil peopMBI.

B TO ’Xe BpeMs mnpakTHKa CBUIETEIbCTBOBAJIA, YTO HAJIWYHME OOIIMHBI CYIIECTBEHHO
TOPMO3UJIO KaUTAJIMCTUYECKOE pa3BUTHE CelIbCKOro XxossiiictBa B Poccun. OOmmHHOE
3eMJIENIONIb30BAaHNE B 3HAUMTENBHOM  Mepe  JIMIIAJIO  KPECThsIH  CaMOCTOSITENIbHOCTH,
MHUIMATUBHOCTU B Pa3BUTHUHM COOCTBEHHOro Xo3siicTBa. He kaxplil pemancs Ha nepeceieHue B
HeusBecTHble MecTa B [loBomkbe, 3aypanbe, Cubups, lansuuit Boctok. [IpuObiB B HOBBIE MecTa,
OHM HE TOJy4alld JOJLKHOM MOJIEPKKU OT TocyAapcTBa B 00yCTpONCTBE, OCBOEHHMH HOBBIX MECT,
IIOATOMY YacTh M3 HUX BO3BpaTwiachk Ha mpexHee mecto. C 1906 mo 1916 r. Ha okpanHBI ymuia
477091 cembs, a Bo3BpaTHIHCh 00paTHO 72694 cembu. [4, c. 218] IloHecs 3HaUUTENbHBIE TIOTEPH,
JUIIUBINNACh 3€MJIM, JKWIIbsS, YacTH OPYAWWA TPOU3BOACTBA M T.Jd., OHU TIOTIOJHWIH PSIbI
MIPOJIETApUEB HA CEJIE U B TOPO/IE.

Tem He MeHee, MepecesieHIIbl BHECIM 3HAYUTENIbHBIN BKJIa/l B OCBOCHUE U Pa3BUTHE pallOHOB
Cubupn u JlampHero BocToka, jganmu MONIHBIM TONYOK Pa3BUTHIO ATHUX PETHOHOB W Oolee
aKTUBHOMY BKJIIOUEHHIO MX B OOIEpOCCUHCKUN phIHOK. Bo3HuKamu HOBbIE cEna, OCBaWBAJIUCh
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3emiu. B Asuarckoii Poccun moceBHble MOy IIIaBHEMIINX KyJAbTyp yBeauuwinuch ¢ 1906 mo
1913 rr. Gonee yem BABOE ¢ 5,6 MuH. A0 11,9. MiH. AecsaTuH, B TO BpeMs kKak B EBpomeiickoit
Poccun ¢ 71,5 mmn. pmo 73,1 muH. pecsatuH. [8, c¢.77] Ha pwiaku EBpomneiickoii Poccun B
YBEJIMUYMBAIOIIEMCS] KOJIMUECTBE CTaljla MOCTYNAaTh CeIbCKOX03sicTBeHHas mpoaykuus. Cubupckas
JKeJle3Hasl Topora u3 yObITOYHOW BCKOpE cTaja peHTabeIbHOM.

B nenom 3a Bpemsi pehopmbl KpecTbsHE, BBIAIAS U3 OOLIMHBI, TOJYYHIA OOJbIlE JIMYHOU
cB000abI. OT 3TOT0 BHIMIPAIU B MIEPBYIO 04Yepeab 000POTUCTHIE JOMOX035€Ba, UMEBIINE KaUTal U
MyCTUBILKE €r0 B JIENO0, CKYyIas 3eMJII0 Y KPECThbsiH U OaHKOBCKYIO, IIOJyYUB JIEHIEBYIO paboOUuyro
CHIIy M3 YMCIa pa3opHUBIIUXCS KpecThsiH. OHU co3aanu oTpyda u XyTopa, JOOUBAsCh MOBBILICHUS
YPOXKAaHHOCTH CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYpP U MPOAYKTUBHOCTH >KMBOTHOBO/ICTBA.

Pedopma okazaina cyiiecTBeHHOE BIMSIHUE HAa PA3BUTHE MMPOMBIIIICHHOCTH, TOBBICUB CIIPOC
Ha CEJIbCKOXO3SHUCTBEHHBIC OPYAUs, TaK KaK MOBBICUIACH MOKYIATEIbHAsA CIIOCOOHOCTh KPECThSH.
B cBs3u ¢ npekpaiieHreM yruiaThl BRIKYITHBIX IIJIATEXKEW Y HUX €XKEeroJIHO cTtajio octaBathesa 100-
120 muH. pyOJsield, KOTOPHIMH OHHM MOTJIM PACHOPsDKATBCS 1O CBOEMY ycMOTpeHmio. Cenbckoe
XO035HCTBO CTAJIO OIEpAaTUBHEE PEarupoBaTh Ha 3aIPOCHI IPOMBIIIJIEHHOCTH U PbIHKA HA OCTaBKH
ChIpbsl U NpoAyKTOB. IIpoBenenue arpapHoii pedopmbl yke Ha MEpBOM dTare B 3HAUUTEIHHOU
Mepe CIOCOOCTBOBAIO YCKOPEHHUIO COLMATBHO-PKOHOMHUYECKOTO PAa3BUTHS CTpaHbl HakaHyHE
[TepBoit MuUpOBOI1 BOMHBI, KOTOpas MoMeIlaia €€ 3aBepIICHUIO.
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Penakuusa JKypHaJia COTPYIHHYAET C aBTOPpaMHU — NMpenoaaBaTeJsiMi By30B, HAYYHBIMHU paﬁOTHl/IKaMI/l,
aClMMpaHTaMHU, TIOKTOPAHTAMHU U COUCKATECJIAMUNYYECHDbIX creneHei

Kypnan ny0jaukyer MaTepuaJbl B pasjenax:

TexHHYeCKHe HAYKH: KJIacCHYeCKHe HCCIel0BAaHUs M HHHOBALUHU

WHudopmaTrka, BEIMHCIUTENbHAS TEXHUKA U YIIPaBICHAE

TexHOMOTHsA IPOJOBOIBCTBEHHBIX IPOJYKTOB

JlncKyCCHOHHBIE CTATHH

KpaTtkue coobuenust

IHoauTnyeckue HaAyKH

ITonuronorus

Marepuainbl B pelakiMio >KypHala NPUHUMAIOTCS B COOTBETCTBHU C TPEOOBAHUSIMH K O(QOPMIICHHIO U cllade
pyKONHCEeH TIOCTOSHHO M MYyONHMKYIOTCS TOCIe O0O0S3aTEIbHOTO BHYTPEHHETO PpEIEH3UPOBAHUS U PELICHUS
PEIaKIIMOHHON KOJIJIETHHU B MOPSIIKE OYEPEAHOCTH NOCTYIICHHUS ¢ YIETOM pyOpHKaLK HOMeEpa.

1. /I onTHMH3alUK PEeAAKINOHHO-M3aTeIbCKONW TOATOTOBKH PENAaKIHsA NMPHHUMAET OT aBTOPOB PYKONHCH U
COITyTCTBYIOIIIME UM HEOOXOIUMbIE JOKYMEHTHI B CIIEAYIOIICH KOMIUICKTAIINH:

1.1. B negyaTHOM BapHaHTE:

OTnevyaTaHHbI IK3EMIUIAP PYKONUCH

O0beM cratbu: 6—12 crpaHun (opuruHaibHas cTathsi), 15-20 cTp. (0030pHas craThs),2—3 CTp. Kparkoe
coobmienne. TpeOoBaHUs K KOMIIBIOTEPHOMY Habopy: dopmar A4; kernb 12; mipudt TimesNewRoman; MexxcTpouHbIit
uHTepBain 1,15; HyMepanus cTpaHHL BHU3Y MO LIEHTPY; T0JIs Bce 2 cM; ab3arubiii oTetym 1,25¢M.

Caeienusi 00 aBTOpe (HAa PyCCKOM U aHIJIMIICKOM SI3bIKAX)

CaezieHHs TOJDKHBI BKITIOUATh ciienytomyto nHdopmanuio: @O (MONMHOCTHIO), yYeHas CTENeHb, YYEHOE 3BaHHUE,
JIOJDKHOCTB, MECTO | ajipec padOoThI, aipec AICKTPOHHOM MOUTHI U TeIe()OHBI I CBA3U.

1.2. Ha smexTpoHHOM HOCHTENE B OTACHBHEIX (aitnax (CD-DVD auck wnn ¢uem-kapra): DJIeKTPOHHBIA BapHaHT
PYKOIIUCH B TeKCTOBOM penaktope Word (Ha3Banme ¢aitma: «@Dammmma 1.O. cratea»); Csemenus 00
aBTope (Ha3Banue Qaiina: «Damumusa_1.0. cBeneHus 06 aBTope»).

1.3. OT3bIB HAYYHOTO PYKOBOAMTENS (AJIsI aCIUPAHTOB, aJBIOHKTOB M couckareineil). [lonnuceiBaeTcsi HAyIHBIM
PYKOBOANTEIIEM COOCTBEHHOPYYHO.

1.4. PeneHsuscnenuaincta B JaHHOHW HaydyHOH cdepe, MMEIOIIEro YYEHYI0 CTeleHb. [IOAMMCh pereH3eHTa
JIOJKHA OBITh 3aBEPEHA COOTBETCTBYIOILIEH KaJpOBOW CTPYKTYpO# (peleH3usl JOKHA ObITh BHELIHEH 110 OTHOILICHUIO K
kadeape wiIM JpyroMy CTpyKTypHOMY MOpa3/IeNIeHHIO, B KOTOPOM paboTaeT aBTop).

1.5. DxcnepTHOE 3aKiIFOYEHHUE (U1 TEXHUYECKUX Hayk). Bo BCceX MHCTHTyTax CO3JaHBI SKCHEPTHBIE KOMHCCHUH,
KOTOPBIE MOIMUCHIBAIOT SKCIEPTHBHIE 3aKIIOUYCHHS O BO3MOXKHOCTH OMyOJIMKOBAaHHUS CTaThH B OTKPBITOH MedaTH.

2. CraTps JOJDKHA COZIEPKaTh CIEIYIOIINE AIEMEHTHl O(OPMIICHHUS

uanekc Y/K (Ha pycCKOM U aHTIIMICKOM SI3BIKAX);

(haMuITHIO, UMs1, OTYECTBO aBTOPA (aBTOPOB) (MM M OTIECTBO MOITHOCTHIO) (HA PYCCKOM H aHTJITHHCKOM SI3BIKAX);

Ha3BaHUE; (HA PyCCKOM M aHTJIMHCKOM SI3bIKaX);

MecTo paboTHI aBTOpa (aBTOPOB) (B CKOOKaX B MUMEHHUTEIILHOM Majieke) (Ha pyCCKOM U aHTJIMHCKOM SI3BIKaX);

KpaTKyl0 aHHOTAalWIO CoJepikaHus pykomucH (3—4 CTpOYKH, HE JOJDKHBI TIOBTOPSATH Ha3BaHHE) (Ha PYCCKOM H
AHTJIMHCKOM SI3BIKaX);

CIIFICOK KJTFOUEBBIX CJIOB MIIM CJIOBOCOYETaHUH (5—7) (Ha pycCKOM M aHTJTIMHCKOM SI3bIKaX);

B KOHIIE CTaThH pedepaT Ha aHIJINHCKOM SI3BIKE;

3. OdopmiteHre pUCYHKOB, GOPMYIT U TAOJIHIIL;

Pucynkn m Ta0MIBI BCTABISIOTCS B TEKCTe B HyXHoe MecTo. CCBUIKM B TEKCT€ Ha TaONUIBI M PHCYHKH
00s3aTeNbHBL. 32 Ka4eCTBO PUCYHKOB WM GoTorpaduii pernakins OTBETCTBEHHOCTH HE HECET.

3.1. OdopmiteHre puCyHKOB (TpaHUKOB, THATPAMM):

BCE HAJIMCH Ha PUCYHKAaX JOJDKHBI YNTATHCS;

PHUCYHKH JIOJDKHBI OBITH O()OPMIIEHBI C Y4€TOM OCOOEHHOCTH YepHO-0€e110ii nevaTn (peKOMeHIyeTcsl UCIIOIb30BaTh
B KauyecTBE 3aJIMBKU pa3lIMYHble BUJBI IITPUXOBKU W Y30pOB, B IrpadMKax pa3iIvyHbIe BHIbI JUHUH — IMYHKTHPHBIE,
CIUIOIIHBIE U T. 1., pa3HOe O(GOPMIIEHHE TOUYEK, IO KOTOPHIM CTPOMTCS TpadMK — KPYXKOYKH, KBaapaTbl, pOMOBI,
TPEYroJbHUKH); IIBETHBIE ¥ MTOJIYTOHOBBIE PUCYHKH HCKITIOYAIOTCS;

PHUCYHKH JTOJDKHBI YHUTATHCS OTJCIBHO OT TEKCTa, IIOATOMY OCH JTOJDKHBI HMETh Ha3BaHUE U eIMHUIIBI H3MEPEHHUS;
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PUCYHKH HymepyroTcsi cHu3y (Pucynoxk 1 — HasBaHue) W BBINOJHAIOTCA B TpaduueckoMm pemaktope 10
KerJyieM (pugTom).

3.2. Opopmirerne Gpopmyir: GOpMyIIBl BHIIOIHIIOTCS B Iporpamme pepakrop Gopmyn MathType; 12 mpudrom,
BBIPaBHUBAOTCS IO [IEHTPY, NX HOMEPa CTaBsITCS ITPH IOMOIIH TaOyJIsITopa B KPYTIIBIX CKOOKaX IO IPaBOMY Kparo.
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