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PA3JIEJ |. MEJIUIIMHA

AnrtonoB C./I., bproxun I'.B.
®parmentanus JHK cnepMaTo30110B IOTOMCTBA CAMOK KPbIC € IKCIIEPUMEHTAJbHBIM
caxapHbIM quaderom 1 Tuna

DI'FOY BO «lOsicho-Ypanvckuii eocyoapcmeerHbvlil MEOUYUHCKULL YHUBEPCUMEN)
(Poccus, Yensbunck)
doi: 10.18411/scienceconf-05-2020-01
idsp: scienceconf-05-2020-01

AHHOTAIUSA

[TpoBenen ananu3 ypoBHs (pparmentanuu JJHK crepmaro3ouoB mOTOMCTBA CaMOK
KPBIC C IKCIIEPUMEHTAILHBIM CaXxapHbIM JauadeToM | THma. YCTaHOBIEHO, YTO Yy MOTOMCTBA
TIOJIOTIBITHBIX JKUBOTHBIX TOMUMO CHIDKEHHSI CyMMApHOTO COJCPKAaHHUsS CIIEPMATO30UI0B B 1
MJT STUJIHIAMAIBHON CYCIICH3UM HMMEET MECTO IOBBINICHHBIA YPOBEHb ()parMeHTAIluH WX
JHK, a Tak >xe NPOUCXOIUT YBEIUYCHUE YHCIA ATUIUYHBIX (OpPM CIIEPMAaTO30UIOB.
[TorydeHHbIE TaHHBIE TTO3BOJISIOT CIEIAaTh 3aKIIIOUYEHUE O TOM, YTO Y TOTOMCTBA CAMOK KPBIC
C DOKCIEPUMEHTAJbHBIM CaXapHbIM JuadeToM | THma WMEeT MEeCTO HapyIICHHE
(hepTHIBLHOCTH.

KawueBble ciaoBa:  caxapHbelii  aua0eT,  3KCIEPHUMEHT,  CIIEPMATO30MIbI,
YKU3HECIIOCOOHOCTh, pparmentanus JJHK.

Abstract

The analysis of the level of DNA fragmentation of spermatozoa of the offspring of
female rats with experimental type 1 diabetes was carried out. It was found that in the
offspring of experimental animals, in addition to reducing the total sperm content in 1 ml of
the epididymal suspension, there is an increased level of fragmentation of their DNA, as well
as an increase in the number of atypical forms of spermatozoa. The data obtained allow us to
conclude that fertility is impaired in the offspring of female rats with experimental type 1
diabetes.

Keywords: diabetes mellitus, animal experimentation, spermatozoa, DNA
fragmentation

AKTYyaJIbHOCTD

B Hacrosiiee Bpemsi HapylIEHUSIM OTLIOBCKOI'O TE€HOMa YHAensercs Bce Oosbllee
BHUMaHNE B PENpoyKTUBHON MeaunuHe. HapymeHne My CKoi pernpoayKTUBHONW (yHKIIUU
MOKET OBITh CBSI3aHO C TAaKUMU T€HETHMYECKMMHU (akTopamH, Kak TEHHbIE MYyTalluH,
nospexacHus JIHK wu nHapymenus xommaktuzauuu xpomatuHa. @Dparmenranus JHK
CIEPMAaTO30MI0B — OTHOCHTENIbHO HEJaBHO OTKpBITas NPUYMHA MY>KCKOro Oecrionus,
KOTOpasi MHTEHCUBHO MCCIeAyeTcsl B mocienHee necatuwierune [1]. Bmecre ¢ Ttem, pounb
AKCTPAareHUTAIIbHOM MaTOJOTUU MaTepH, B YACTHOCTH CaXapHOro auabera, B MOBPEKICHUU
TEHETHUUYECKOT0 MaTepraa OTOMCTBA IPAKTUUECKH HE U3yUEeHa.

Heanb

B cBsI3u C BBIIEH3IO0KEHHBIM, IIEJIBI0 HACTOSILErO HCCIIEIOBaHMS SIBUIICS aHAJIU3
ypoBHs ¢parmentannu JJHK cmepmaro3onmoB mosoBo3penoro moTOMCTBA CaMOK KPBIC C
HKCIIEPUMEHTAIbHBIM CaXapHbIM JuaderoM | Tuma.

MarepuaJj u MeTOabI

PabGora BeImonHEeHAa Ha OeNbIX JA0OPATOPHBIX Kpbicax JuHUK «Bucrtapy. s
JOCTHKEHHUSI TIOCTAaBJIEHHOW 1T Yy B3POCIBIX IOJIOBO3PEIBIX KphIC (CaMOK) 110
OEpEeMEHHOCTH MOJCIMPOBATIN caxapHblii nauaber 1 Tuma mo oOMENPUHATON METOIUKE C
UCIIOJIb30BAaHUEM CTPENTO30TOLMHA [2], KOTOpPBI BBOAMJICS XUBOTHBIM BHYTPUOPIOIIMHHO
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TPUXKABI ¢ HHTEpBaAIOM 7 nHEH (1o 2.5 Mr Ha 100 T Macchl B IEPBYIO U B TPETHIO HEACIH U 2
mr Ha 100 T Macchel Bo BTOpYIO Hezeno). Beero 3a Beck kype 10 mabopaTOpHBIX )KUBOTHBIX C
Mmaccoit ot 230 1o 256 r nosnydanu no 17 Mr cTpenTo30TOLMHA, O] BIUSHUEM KOTOPOIO y
1ab0paTOPHBIX JKUBOTHBIX pa3BUBAJICA CaXapHbIH [uabeT, O YeM CBHJETEIbCTBOBAJ
MTOCTOSIHHBINA TIOBBIIIEHHBINH YPOBEHb ColepkaHus caxapa B KpoBu (32.56 £+ 2.44 mmoub/n),
KOTOpBI COXpaHsUICd Ha MPOTSHKEHHHM, KaKk MHUHUMYM, Tpex wMecsneB. Ilogcanka k
MHTAKTHBIM caMlLiaM JUlsl CIapuBaHUs INPOBOJAWIACH uepe3 | Henento mocie MOCIEAHETO
BBEJICHUS CTPENTO30TOLMHA. B pe3ynbTare pokAaauch MOAONBITHBIE KPBICATA, 3Ty TPYIIY
cocraBunu 10 xpsicaT u3 10 momeroB. I'pynny «koHTpoab» cocraBuinu 10 kpeic u3 9
IIOMETOB.

PaGora ¢ nabopaTopHBIMU KHUBOTHBIMH OCYIIECTBISUIACH B COOTBETCTBUH C
«EBpormeiickoli KOHBEHIIMEH O 3alluTe I03BOHOYHBIX >KUBOTHBIX, HCIOJB3YEMBIX JUIS
HKCIEPUMEHTOB WIM B MHBIX HaydHbIX wLeiasax» oT 18.03.1986 r. DkcnepuMeHTaIbHBIX
JKUBOTHBIX COJEPKAJIM B CTaHAAPTHBIX ycioBusax BuBapus IOYI'MY. OBrana3ust »KMBOTHBIX
MPOBOIMIIACH METOJIOM JICKAIMUTAINH O] 3(UPHBIM HAPKO30M.

OOBEeKTOM HUCCIIeIOBaHUS SBHIIOCH MOJIOBO3PENIOE MOTOMCTBO MYXCKoro mnojua (70-tu
JTHEBHOE) CAaMOK KPBIC C SKCIIEPUMEHTANILHBIM CaxapHbIM nuadbetoMm | Tuma.

3penble CriepMaTo30M/Ibl MOIYYadd M3 NpUIaTKa CEMEHHUKA, pa3pesas ero BJIOJb B
cpeie J03UPOBAHHOIO KoJau4ecTBa 5% pacTBOpa IIIHOKO3bI (B 00beMe 1 MiT), mpeIBapUTENbHO
nogorperoro 10 37° C. 3aTeM OTPE3KOM OTMBITOM PE3HHOBON TPYOKH CIIEPMATO3OMIbI H3
AMUAUIUMUCA aKTUBHO IEpEMEIIAIU B pacCTBOp B TeUeHHE 2 MUHYT. OIpenesnsiu cyMMapHoe
coJiep’KaHue CIIepMaTO30UI0B B eIMHUIEe 00BbeMa (1 Mi1) snuauauMansHoi cycrnen3uu [3]

JlJis OlleHKH MAaTOJOTHYEeCKUX (POpM CriepMaTO30UI0B YaCTh MOJIYUYEHHOW CYCHEH3UU
cmemBaiu ¢ 1% pactBopom 303uHa Y B cooTHouieHuu 1:10, 3arem cmycrs 30 MuHYT
TOTOBHJIM Ma3KH, KOTOpBIE IOCIE NMPOCYIIUBAHHS Ha BO3AyXe (UKCHPOBATH METHUIOBBIM
cnupToM M nojBepraau Mukpockonuu. IloxcumrteiBanocs Ha 200 KJIETOK HPOIEHTHOE
coJiep’KaHue CIIEPMaTO30M/I0B C AePeKTaMH TOJIOBKH, IIEHKHU, CpeHEN YacTH U XBOCTHKA [3].
Kpome Toro, sl OLIEHKH MOBPEXKACHUS TEHETUYECKOI0 MaTepralla POBOINIIMN ONPEACIECHUE
JAHK-dparmMenTanum cnepMaTo30MI0B MO OOLIETIPUHATON METOAMKE € IMOMOUIbI0 Sperm
Chromatin Dispersion (SCD) tecra.

Bce nonydennsie pe3ynbTaThl 00padOTaHbl C UCHOIb30BAaHUEM IIPOIPAMMHOIO MaKeTa
Statistica v.6,0 («Statsoft Inc.») u mpencraBieHbl B BUAE CpeaHel apu(MeTHYECKOH u
CTaHJapTHOW  OWMOKMU. YuuTbIBas HEOONBIION  KOJMUYECTBEHHBIM COCTaB  TpYII
DKCIEPUMEHTAJIbHBIX  JKMBOTHBIX, JJI  OLIEHKHM  JIOCTOBEPHOCTH  HCIOJIb30BAJIUCH
HEnapaMeTpUUECKUE METOAbl aHAIM3a: MOPAJKOBBIE NPU3HAKK MEXIY ABYMs IPYIIAMU —
kputepuil ManHa-YutHu. CTaTuCTUYECKH 3HAUUMbIMHU U3MeHeHUs cuuTanu npu p < 0.05.

PesyabTaThl U HX 00cy:KIeHHe

[Ipexxne Bcero, HaMM YCTAHOBJIEHO, YTO Y IOJOIBITHBIX >KUBOTHBIX HMEET MECTO
CHI)KEHHE CYMMApHOT'O COZAEP>KaHMs CIIEPMATO30MI0B B 1 MJI SMANIMMAIIBHON CYCIEH3UU.
Tak, eclii y MHTaKTHBIX YKMBOTHBIX HCCIEIYyEeMbIi Mmoka3areib cocraBumin 139 (122; 149) x
10°, to y TOJONBITHBIX KPBICSIT OH OKa3aJiCsi 3HAYMTEIBHO HIDKE W cocTaBmi Bcero 95 (82;
111) x 10°. O6pamaer Ha cebs BHHMaHWE, 9TO Ha (POHE CHIDKEHHS YPOBHS KOHIICHTPAIHH
CIEPMAaTO30M/I0B y MOJOIBITHBIX )KUBOTHBIX OTMEYAETCSl YBEJIMYEHHUE YNCIa MaTOJIOTUYECKUX
dopM crepmMaTo3ouIOB Y IKUBOTHBIX KOHTPOJBHOM TPYIIBI COJEpKaHWE ATUIUYHBIX
crepMaro3onnoB cocraBwio 2,78 (2,13; 4,84) % (4,00 (3,00; 7,00) mur B 1 Mn), y
MOJIOTIBITHBIX KPBIC UCCIIEYyEeMbIH TOKa3aTelb yBenuuuwics 10 ypoBus 14,47 (12,20; 18,37) %
(15,5 (11,005 17.00) mue B 1 mi).

OcoOplif  uHTEpec  mpenacraBisioT  AaHHble  ypoBHS  JIHK-dparmenranuun
CIIEpMATO30MJ0B TMOMAOMNBITHBIX JKUBOTHBIX. Kak BuaHO u3 pucyHka Nel, ypoBeHb
MOBPESXKICHHUS] HYKJICOTHIHOW IEMH y KUBOTHBIX OIBITHOW TPYNIbI OKaszajcs Beime (25,5
(20,5; 28,5) %), uem B rpynre cpaBuenus (10,5 (6,0; 13,5) %).
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PesynbraTthl uncciieoBaHus yOEAMTENbHO CBUJETEIbCTBYIOT, 4YTO Yy MaTepedl c
OKCIIEPUMEHTAIBHBIM ~ CaxapHbIM JHA0ETOM POXKIAETCS IOTOMCTBO C HapyUICHHEM
CTAHOBJIEHUS] MY)KCKOH PENpOAYKTUBHON CHCTEMBI, O YEM CBUAETEJIbCTBYET KaK YMEHbLICHNE
CYMMAapHOTO COJI€p)KaHMsI CIIEPMAaTO30M0B, MOBBILICHHE YHCIIa NATOJOTHYEeCKUX (GopM U
ypoBHs (pparmentanuu JJTHK.

N3BecTHO, uTO Ha 3apoAbllIeBble KJIETKM CEMEHHHUKOB OKa3bIBAaeT BIIMSHUE
OKHCIUTENbHBIN cTpecc. Psj nccnenoBaHuii MOKa3bIBaeT, YTO U30BITOYHOE MPOAYLIMPOBAHUE
IUTALIEHTON aKTUBHBIX (OpM KHUCIOpoAa (COCTOSIHHE OKUCIUTEIBLHOTO CTpecca) HabIo1aeTcst
BO BpeMsi O€peMEHHOCTH, NMPOTEKAIOUIeH C OCIOKHEHUSMH, TAKMMU KaK caxapHbIil aualer,
recTO3, SIUJIENCHS, U COIPOBOXKIAETCS MEPErpy3Kol CHCTEMbl aHTHOKCHJIAHTHOW 3aIIUThI
[4]. B TO ke Bpems, COINIAaCHO AAaHHBIM JHTepaTypsl [5, 6], moBpexnaenusa JJHK wuacto
CBSI3aHbI C OKUCIUTEIbHBIM CTPECCOM, a BBEIEHUE aHTUOKCUIAHTOB MOKET CHU3UTh YPOBEHb
(dparMeHTalMu HYKJICOTHIHOM 1enu. JIOrMYHO NpEeIrnoNoXKUTh, YTO BBIBICHHBIE HaMH
MU3MEHEHHUS MOTYT OBbITh CBSI3aHbl KMEHHO C OKHCIIUTEIbHBIM CTPECCOM BO3HUKILIEM Ha (hoHE
HKCTPAareHUTANbHONW TATOJOTMM MaTepu (caxapHoro pauabera), IOTOMCTBO KOTOPOMH
HacleqyeT TEHETUYECKHWE HapylleHus, B JaHHOM ciydae nospexaeHus JHK
CIIEpMaTO30M/JI0B.

3aki04eHnne

Takum o00pazoMm, TMOJNydye€HHBIE pe3ylbTaThl MO3BOJISIIOT KOHCTaTHpPOBaTh, YTO
HKCIEPUMEHTANbHBIM caxapHblii guaber 1 Tuma marepu oOyCIOBIMBAE€T y MOTOMCTBA
yrHeTeHue (PepTUIIBLHOCTH, YTO MPOSIBISIETCS B CHM)KEHUHU OOILEro 4ucia CIepMaTo30HI0B,
YBEJIMYEHUH UX aTUIIMYHBIX GOPM, B TOM YHUCIIE criepMaTo30u0B ¢ pparmentanueit JJHK.

KoH(uKT HHTEpPECcOB OTCYTCTBYET.

*k*k
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Toure Ahmed Salahsl, Martseesa JI.B.
IlepBblii ONBIT XMPYPrUYECKOro Je4eHUsI BAPUKO3HOH 00/1e3HM HUKHUX KOHEYHOCTel
B rocnurtaJjie Benjamin Mkapa Hospital, Dodoma, Tanzania

Benjamin Mkapa Hospital
(Tanzania, Dodoma)
2Vibsinoeckuii 20Cy0apcmeer bl YHU8epcumem
(Poccust, Ynvsanosck)
doi: 10.18411/scienceconf-05-2020-02
idsp: scienceconf-05-2020-02

AKTYaJIbHOCTh: XPOHHUYECKash BEHO3HAS HEJOCTATOYHOCTh HHXHHMX KOHEYHOCTEH —
camas 4YacTas MaToJNorusi nepudepruecKkrux cocyloB. BapukoszHas 0Oone3Hb BEH HIDKHHUX
KOHEYHOCTEW TIPE/ICTaBIAeT CcOOOH BBICOKOPACIIPOCTPAHEHHYIO NATOJOTHUI0 B TOMYIISIHA
HacelneHus: pasHbIx crpaH Mmupa [106]. CormacHo BOHHCKOMY 3HUAEMHOIOIHYECKOMY
uccienoBanuto [161] cpeau B3pocnmoro HaceneHUs TOJIbKO 9,6% HE UMEIT MNPU3HAKOB
XpPOHUYECKON BeHO3HOM HemoctarouHoctu (XBH). Psag wmccnemomareneit oTrmedaer, yTo B
MOCJIeIHEE JCCATUIIETHE UMEET MECTO OMOJIO’KEHUE KOHTUHTEHTa OOJIBHBIX, CTpagaronmx XBH,
MIPU 3TOM UX BPEMEHHas U CTOMKas HETPYAOCIOCOOHOCTh HAHOCAT OOIIECTBY CYIIECTBEHHBIN
sxoHomMuueckuid ymep6 [116, 131]. IIpornoctruecku HeOnaronpusTHbBIM sBisieTcs: poct XBH
cpeau smi monoxke 40 net. [Toaromy BEBHK crienyer paccMaTpuBaTh ¢ MO3ULIMK HE TOJIBKO
MEIHWIIMHCKON, HO WM COIHMaIbHO-dKOHOMUYeckor mpobsembl. J.A. Jimenez Cossio (1995),
CpaBHUBAs 4acTOTy pa3BUTHUA 3aboneBaHus cpeau STHUYeckux adpukanueB (0,5%) u ux
corieMeHHMKOB, mnpoxuBaroumx B CIIA u B crtpanax Esponsr (10 - 20%) omposepr
MpeJCTaBlICHUE TONBKO B HacieACTBeHHOM (¢akTope pa3Butusi. B passutun XBH He
MOCJIHIOIO POJIb UTPAIOT (PaKTOPBI BHEITHEH CpeJibl, 0COOCHHOCTH 00pa3a Ku3HU U nutanus. C
yIy4llIeHUeM KayecTBa J>KM3HU Ha AQpPUKAHCKOM KOHTHHEHTE OTMEYaeTCsl YBEITMUEHHE
BCTPEYaeMOCTH BapUKO3HOW OO0JIE3HHU.

Marepuan u meroasl: B rocnutaie BENJAMIN MKAPA HOSPITAL, DODOMA,
TANZANIA ¢ mas o centsa6pp 2019r. o6cnenoano 30 manuerHoB ¢ XBH. B neuebnoe
yUpEeXKJIEHUE OHU OOpATHIMCh TIO TMOBOAY COMYTCTBYIOIIEH MATONOTMH K XUPYPry WU
tepaneBty. U3 Hux 21(70 %) myxuun u 9 (30 %) xenmuH. CpeaHuii Bo3pact coctaBuil 48
+/- 5 ner. B srtuonmorun XBH BeIBreHO: HacnencTBeHHbIN (aktop 35%, mmTenbHas
cTtatuueckas Harpyska 65%.  JlnutenbHocTh 3aboneBanus - oT 20 g0 35 ner. Ha
OTIEpaTUBHOE JICYCHHE Il coryiacue 7 MarueHTOB(S MY>KYMH U 2 )KCHIIUHBI). Y OCTaIbHBIX
HEe OCECIOKOWJI BBIPAXEHHBIN OOJEBON CHHAPOM, TOITOMY OHH PEIIWIN JICUUTCS
KoHcepBatuBHO. Ilepen omepaiueil OICHMBAJICS AaHaTU3 OCHOBHOTO 3a0oJeBaHUS,
COMYTCTBYIOIIAsi  TaTojioTusi. BceM  mamWeHTaM  TPOBOIWINCH  OOMIEKIMHUYECKHE
uccienoBanusi KpoBu. [IpemomeparmoHHoe oOcCieIOBaHUE BKIIOYAIO YIbTPA3BYKOBOE
nymiekcHoe ckanupoBanue (Y3C) apTepuii 1 BEH HUKHUX KOHEYHOCTEH /ISl OTIPECIICHUS
UX JIMaMeTpa U XapakTepa KPOBOTOKA, MPOXOAMMOCTH U Hanuuus peduirokca (puc. 1) a Takxke
OTMEYaJIi YCThe U nep(opaHTHBIC BEHBI (pHUC.2).
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PuC‘yHOK 1. Hecocmosimenvrocms K1anana noOKONCHOLU 6eHbl

3 ¥

Pucynox 2. Ommeueno cagpenononnemeanvhoe ycmoe u nepopanmusie eHul

bouia BbIsIBIIEHA HECOCTOSITENILHOCTD Ca()EHONOIITUTEAILHOTO COYCThsl y 2 MaIlMEHTOB,
ctBosia MIIB no cpenneit Tperu rosenu y 5 nauueHTtos. 1o pesynsraram Y3JIC onpenensnu
o0BeM oOlepaTUBHOIO BMeNIaTeNnbCTBA. PacmpeneneHue oOnepUpoOBaHHBIX —IMAlMEHTOB
1o BhIpaKeHHOCTH KinHUYeckux mposisieHuiit CEAP: C3 - y 4 uenosek; C4 - y 2(puc.3) u
C5 -y 1 manuenTa.

Pucynox 3. C4 no CEAP



Scientific achievements of the third millennium -9-

Omnepanys  BBINOJNHAJACh  Ha MEpPOPAHTHBIX  BEHAaX  TOJEHM B COYCTAHUHU
¢ KOMOMHUpOBaHHOW  (uieOskToMuer. KomOMHMpOBaHHOE BMEMIATEIHCTBO  BKIIOYAJIO
CJICAYIOIINE 3Talbl: KPOCCOKTOMUIO, YIAJICHUE BAPHKO3HBIX HMPUTOKOB M CTBOJIOB OOJIBIION
WJIM MaJIOW MOJKOXHOW BeHBI (puc 4,5). YaalleHne BapUKO3HBIX MPUTOKOB MOAKOXKHBIX BEH
BBINOJHSIM 110 Mrosepy. [lanneHTsl B TeueHue 4-5 CyTOK HAXOAWJIMCh B TOCIMUTAJIE TOJ
HAOMO/IGHUEM  XHpypra.  BBIMONHSUIMCH — MEPEBA3KM  MOCJIEONEPAMOHHONW  paHbl,
aHTHOaKTepuanbHas, 00e3001uBaloNas Tepanusi B TeUCHHE 3 JHEH, remapuH MOAKOXHO 5
THIC.€JI.B CYTKH B TEpBbIE CYTKH IOciie omepauuu. Vcrosib30BaHHE KOMIIPECCHOHHOTO
TPUKOTaXa C MEPBOrO IHS Kak HEOOXOIUMOE YCJIOBHE paHHEW AaKTHBU3ALMHU IalHueHTa
Y JaJIbHEHIIIETO MepeBo/ia €ro Ha aMOyJIaTOPHBIA PEKHUM.

Pucynok 5. Cmeon 6onvuioti noOKodiCcHOU 8eHbl Ha 30H0e Br0KoKKa.

Bce manmeHThl OBLIM BBIMMCAHBI MO/ HAOJIOJEHHE Bpaya IO MECTY >KMTEIbCTBA
B Gnukaiimem mocieonepanioHHOM mepuoje U mocie 0,6  MecsleB  OCIOKHEHHMH
HE OTMEYaJIOCh.

BeiBonbl: CoBeplIEeHCTBOBaHNE OPraHU3alMM MEIULUHCKON IMOMOILIM IMalueHTaM C
XBH, wuH()OpMHpPOBAaHHOCTH HACENEHHUS O TPO3HBIX OCJIOKHEHUSX JIaHHOM IaToJIOTHH,
CBOEBPEMEHHAss  JMAarHOCTHUKA, OIIEPATUBHOE  JICYEHHUE, BKJIFOYAst BHEJIpEHUE
MaJOTPAaBMATUYHBIX TEXHOJIOTMI XHUPYPrUYECKOTO JICYEHUS, MOYKET NMPUHECTHU OLYTHUMBIN
MEINKO-COIMATIbHBINA U SKOHOMHUYECKHUH 3 (DeKT.

*kk
1. CasenseB, B.C. IlpocmextuBHoe o6cepBaimionHoe uccienoBanue CIIEKTP: peructp mnammenTtoB c
XPOHUYECKAMHU 3a00JIeBaHUSIMU BeH HIDKHHUX KoHeuHoctel / B.C. CaBenbeB // @medonorus. — 2012. - Nel. -
C.4-9.
2. Croiiko, I0.M. PerunuBsl Bapuko3HOH Oome3HH: KiacCUPUKAIUA, 0COOCHHOCTH JUATHOCTUKH U JIeUSHUs /

IO.M. Croiiko, E.B IlaifnakoB, E.K. T'aBpumoB u coaBr. / XIV MexayHapoqHoil KoH(pepeHIUn
Poccuiickoro o0IIIecTBa aHTHOJIOTOB M COCYIUCTHIX XUPYypros. — Poctog, 2003. — C. 294 - 295,

3. [MaitnakoB, E.B. OGocHOoBanme u oreHka 3(P(EKTHBHOCTH NPEBEHTHUBHBIX OIEpanuii MpH HadaIbHBIX
dopmax BapukosHoi Oosesnn / E.B. Hlaiimakos, O.W. Ilape, E.K. T'aBpumo // Marepuansr X
Bcepoccuiickoro che3/ia cepAeuHO-COCYAUCTIX XUPYProB. - M., 2004. — C. 160 - 162.

4. Partsch, H. Chronic venous insufficiency: The hemodinamic background / H. Partsch, // Medicographia. —
2000. — Vol. 22, Ne3. —P. 118 — 120.
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YxaHnoBa O.H.l, BornanoBa MLA., CeBepoBa E.3.2, KearoBa I/I.B.3, Hlepounun @AY
ManaxoBa M.K.l., Vxanosa C.C.!
OnpenesieHHe TMATHOCTHYECKOH IEHHOCTH NMbLILIIEBOT0 COCTABA MENA /IJIsl MAIMEHTOB €
MOJIJINHO30M

'orsoy BO «Cmaspononvckuil 20Cy0apCmeeHHblil MeOUYUHCKUL YHUBEPCUMEN)
2@I'BOY BO «Mockosckui eocyoapcmeennwiil ynugepcumem umenu M.B.Jlomonocosay
SAHMO Cmaspononvckuil Kpaegou KIUHUYeCKUll KOHCYIbMamueH0-0UAZHOCMUYeCKUll
yenmp, Hesunnomviccku ghunuan
‘000 « TEPA®APM»
Y4 Poccus, Cmaspononw)
2(Poccus, Mockea)
3(Poccus, Heunrompvicck)
doi: 10.18411/scienceconf-05-2020-03
idsp: scienceconf-05-2020-03

AHHOTAIUA

[MumeBas amiepruss Ha MEX BCTpedaeTcs JOBOJBHO YacTO CpeAM HaceJeHHs,
npoxupatoniero B Ceepo-Kaskaszckom denepansHom okpyre. M3sectHo, uto Gosee 40%
HaceJeHUs HaIIero peruoHa crpagaet noummno3oM [1,2]. Tlpeanonaraercs Hanu4ue mpsiMoit
NPUYMHHO-CJIEICTBEHHOM CBSA3M IMUILEBOH ayulepruv Ha MEN C MOJUIMHO30M M MHCEKTHOU
amepruedt [3,4,5]. Huzkas croumocTh MEAa M BEKOBbIE TPAAMLMM KYJIbTYPbl HUTaHUS
caenany MEN JOCTYIMHBIM MPOAYKTOM B KaXaoi cembe. (OIHAKO MHOTOKOMITOHEHTHBIH
cocTaB MEJa SBISETCA 4acTOW NPUYMHOM PAa3BUTHSA CHCTEMHBIX aJIeprMYecKux peakuuil |
TUIIA Y HAIIUX MAeHToB [6]. YuureiBas 3T0T (hakTop, B PYTHHHOW MPAKTHUKE aJUIEProJior He
PEKOMEH/1yeT MAalMEHTy C MOJJIMHO30M HCIOJb30BaTh B MUILY MEN, cOOpaHHbIM muénamu 3a
HepuoJ LBETCHUs NMPUYUHHO-3HAUYUMBIX TpaB. Mcnonb3oBanue B nuiy mMéna cOOpaHHOIO B
NEPUOJT OTCYTCTBHSI KIIMHUYECKUX PECIIMPATOPHBIX MPOSBICHUNA aIIEPrHH, KaK MPaBUio, HE
3arpenaercs KojuieraMmi. Mbl pelid IpoBEpPUTh 0OOCHOBAHHOCTh 3TUX PEKOMEHIAIHH.

KiroueBble ¢Jj10Ba: MOJTHHO3, a3p0AJIEPTeHbl, ME], TTBUIBIIEBO MOHUTOPHHT.

Abstract

Food allergy to honey is rather common among people living in North-Caucasus
Federal district. It is known, that more than 40% of our region population suffers from pollen
allergy. [1, 2]. It is supposed that direct cause-effect relations of food allergy to honey and
pollen allergy and insect allergy exist [3, 4, 5]. Low price of honey and age-old traditions of
food culture made honey available for every family. However, multicomponent contents of
honey are common cause of developing of I type systemic allergic reactions among our
patients [6]. Considering this factor, allergists in routine practice do not recommend patients
with pollen allergy consume honey, sipped by bees during cause-significant weeds blooming.
Our colleagues usually, do not prohibit consuming honey, sipped by bees in a period when
there are no clinical respiratory signs of allergy. We decided to check the validity of these
recommendations.

Keywords: pollen allergy, airborne allergens, honey, pollen monitoring.

C Hay4HOM M TNPAKTUYECKOM TOYKH 3PEHMS M3YyYEHHE IOJUIMHO30B HAXOJWUTCS HaA
CTBIKE HECKOJIBKUX HayK, TPEOYIOINX COBMECTHBIX YCUIIMH CHEIMATMNCTOB OMOIOTHYECKOT0 U
MEIUIUHCKOTO  MpOodUiIeH. Wuterpanusi  OOTaHMYECKUX,  adpONaTMHOIOIMYECKHX,
METUCONAIIMHOIOTUYECK, SMHUJIEMHOIOTUYECKAX W KIMHMYECKUX METOJO0B MCCIIEIOBAHUS
MIO3BOJIUT JIy4llIe YIPABIATh PECIUPATOPHBIMH AJUIEPTrHUECKUMH 3a0071€BaHUSIMH.

OCHOBHBIMH 321a4aMU HCCJIEIOBAHNUS SABJISAIHUCH:

1. OmnpenenuTe NHUIBLIEBOM cocTaB MéEma, codOpanHoro ¢ wmas 2019r. mo
ceHTs16ps 2019r.

2. YCTaHOBUTHh JUArHOCTUYECKYIO LIEHHOCTh MBIIBIIEBOIO COCTaBa MEAA Ui
MALAECHTOB C MOJJINHO30M.
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3. Omnpenenuth CHEKTP U KOHIIGHTPAIMIO MBUIBIEI B aTMOC(HEPHOM BO3IyXE C
mas 2019r o centsops 2019r.

4., OueHWTh KIMHHUKO-IUArHOCTHYECKYI) 3HAYMMOCTh METOAa KOXKHOTO
TECTUPOBAHUSL CTAHJIAPTHBIMU HKCTPAKTAMH AVIEPIE€HOB M HATypaJbHBIM
MEOM Yy TTAIIUEHTOB C MTOJUTHHO30M.

Matepuajibl 1 MeTOIbI HCCJIEIOBAHMSI:

Ms1 obcnepoBasin 110 manmenToB Bo3pacte oT 18 10 85 ner, mpenbsBIISIONINX
)Kajo0bl Ha CE30HHBIC MPHUCTYIBl YUXaHUS, OOMIBHYIO PUHOPEIO, 3aJI0KEHHOCTh HOCA, 3y/a
rj1a3, CJIe30T€UEHHUs, MEPUOJAUYECKUI KOXHBIA 3y, OTE€K I'y0 M BEK, CyXOW Kallesb, 3Yy.
TJIOTKU, TPUCTYIBI yAynibsi. Ce30HHOCTh CUMIITOMOB PETUCTPUPOBATIACH C Masl 10 CEHTIIOPh
2019r. Crax 3aboneBanust cocTaBisul OT 2-X 10 30 yer. Bece manueHTsl NpUHUMANIH B TTHIILY
MExn x0Ts ObI 1 pa3 B HEJEIO.

[TputbIIEeBOM cocTaB MEna HATypalabHOTO ObLT MccienoBaH DenepIbHON CITy)OO0H 10
akkpeautanuu  «Poccakkpenuanms» B HCHBITaTeNbHOW J1aboparopun «Dexepan» B
cootBerctBuu ¢ 'OCT 19792-2001.

KosxHoe TecTHpoBaHWE NMPOBOJAMIINA COTJIACHO CTAHJAAPTHON METOIUKE MPUK-TECTA BHE
ce30Ha OO0OCTpPEeHHS IOJUTMHO3a HEOAKTePHAILHBIMH ajuIepreHaMu (aMOpo3us, TOJBIHD,
MIOJICOJIHEYHHK, €Ka, TUMO(EeBKa, OBCSIHUIIA, UBa, Iy0, KJICH, JelrHa, 0epe3a, 0OyBaHYHK,)
npousBogcTBa HIIO «Mukporen» u o0pa3lioM HaTypalbHOTO MENa METOJOM MPHUK-TIPUK
tecta. Pasmep manmynel 5 MM u 0ojiee ¢ IPUTEMON W IICEBIOMOIUSMHU OBUI OIICHEH Kak
MTOJI0KUTEIIBHBIN.

B 2019r. B r. CraBpormoye ObUIBIEBOM MOHUTOPUHT OCYIIECTBISJICS OOBEMHOMN
noBymikod JlaH30HM 1O cTaHAapTHOM MeToauke. MojepaTopoM KauecTBa MOATOTOBKH
cmaiimoB s CM u wuccnepoBanuil mbuiblibl Obiia K.0.H. CeBepoBa E.D. Pesymbrarhl
HCCIICIOBAHUS:

N3 110 manueHTOB BO BpeMs KOXKHOTO TECTUPOBAHUS METOAOM IMPHUK-TIPUK TECTOB
OBLIM BBISBIICHBI MOJOXKHUTENbHBIE KOXKHBIE TECThl y 7,2% MAllMeHTOB C AUAMETPOM MaIyJIbl
6osee 0,5 cm Ko BceM oOpasiiaM MEna, COOpaHHOTO B Mae, UIOHE, HIOJIE, aBI'yCTE U CEHTAOpE,
MOCTABIIEHHBIX OJHOBPEMEHHO KaXXAOMy mHarnueHTy. K mNbUIblIeBBIM ajuiepreHam Oblia
BBISIBJIEHA MOHO-, OJIUTO- M MYJIbTH- CEHCHOMIN3alMsl B CIEAYIONIEH MOCIeI0BATEIHHOCTH:
am6posust 33%, nonsiab 26,8%, TuModeeska 20,6%, nmoaconneunuk 19,3%, Gepesa 12,4%,
nemuHa 4,3% u 1y06 4,1% cooTBeTCTBEHHO. AHAaIN3 MBUIBIIEBOTO cocTaBa Ména 3a 2017 rox,
MoKa3aJl JOMHUHUPOBAHHE TAaKCOHOB HACEKOMOONBUIAEMBIX PpACTEHUH B HCCIEIYEMBIX
oOpa3iax HartypaibHOro Ména: mbUIbIa panca oT 18,1% mo 73,9% c mas mo ceHTs0psb,
nojcoiHeyHuka ot 11,8% no 38,1% c uroHs no ceHTsdpsp, rpeunxu ot 7% 1o 27,7% B uroHe-
ceHTsa0pe, oqyBanunka ot 1 % mo 11,8%, ciauser ot 1,7% o 16,4%, 3Bepobost ot 6,6% 10
8,1% Bacunbka ot 1% 10 4,6%, raeguunu oT 1% mo 3,1%, akamum ot 1%

Puc. 1. Jomunupyrowuii nelivyesotl cocmag méoa mai-ceumsops 2017e. , %.
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Tabauya 1.
IIvinvyesoui cocmas méoa coopannozo ¢ mas no ceumsops 2017e.
OMUHHUPYIOIIUC ITBIJIBIICBBIC o ABrycr-
8 EIZHBI >5%)/ Maii Hioxn o CeHT};[6pI>
YacroTa BCTpeyaeMOCTH 24 IBUIBIIEBBIX 36 MBUIBIEBBIX 25 HBUIBIIEBBIX 33 IBUIBIEBBIX
(X£A)% THIIA THIIOB THIIOB THIIA
Panc (Brassica napus type) 41,3487 15,443,2 73,9+15.5 18,743,9
Cnusa (Prunus type) 19,244,0 9,0£1,9 - -
HUga (Salix) 16,4434 5,7+1,2 - -
Ocmapiier (Onobrychis type) 6,7+1,4 - 6,0£1,3 5,8+1,2
I'peunxa (Fagopyrum) - 27,7£5,8 - 7,2+1,5
Ioaconueunnk (Helianthus) - 11,842,5 - 35,1+7,4
3Bepoboii (Hypericum) - 6,6+1,4 - 8,1+1,7
Cypenka (Barbarae type) - - 5,1%1,1 -
Ionsias (Artemisia) - <1 <1 -
Ambposusi(Ambrosia) - <1 - <1
3maku (Poaceae) <1 <1 - <1
Maps (Chenopodium type) - <1

00 3,6%, sxcmpayema om 4,3% 0o 6 7% u oybposnuka om 2% 00 3, 1 % c mas no cenmaops

coomeemcmeeHHo (puc.l).

[Ib11p11a BETPOONBUIIEMBIX pacTeHUN npeacTaBiaeHa uBoi ot 1,4% no 16,4% c mas o
UIOHb, aMOpo3ueil 1% B aBrycrte, nonsiHbio 1% B uioje-aBrycre, 31aKOBbIMH TpaBamu 1% B
UIOHEe-UIoJIe, KIeHOM 1% u omyBaHunkoM 1% ¢ Mas 1o CeHTSIOph, T.€. COCTaBISIOT MAIYIO

4acTh KIIMHUYECKU 3HAYMMOU TBUIBITEI (Ta. 1).

MNoaconHeuHmk
Bacnneu \‘\
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-

J

MoaconHeuHmK
Vot

Puc. 2. [Teiivya 6 ceemogom muxpockone crauo mau 20172.

™
(‘\( / MoACONHEUHMK ( :)

peunxa \—/

o

Puc.3. Ilvinbya 6 ceemosom mukpockone caatio urons 2017e.
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Puc. 4. [Tvinoya 6 ceemogom muxpockone craud uroav 2017e.

Ipeunxa

>

peynxa

MoaconHeuHnk

N e

Puc.5. ITvibya 6 ceemosom mukpockone caatio aseycm 2017e.
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Puc.6. ITvinvya 6 ceemogom mukpockone caatio ceumsaops 2017e.
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Ilomy4yeHHble pe3ynbTaThl HCCIEAOBAHMM MBUIBLIEBOTO COCTaBa MENa IO3BOJISAIOT
IPEIIOJIOKUTD CIEIYIOIIEE:

— KJIMHUYECKHU 3HAYMMBIM SIBJIIETCS] BBICOKOE COJIEpKaHUE MbUIbLIBI UBBI, parica
U TOJICOJHEYHHKA MPAaKTUYECKH BO Bcex oOpasmax Ména, coOpaHHOro B
BECEHHE-JIETHUI TNEpUoJ, JUIsl MPOTHO3UPOBAHUS PA3BUTHS MEPEKPECTHOM
MUILIEBOM aJIEpruu;

— BBICOKas KOHIIGHTpalusi parca BO Bcex oOpasmax Ména sBIseTCS
HEJ0OLICHEHHOM, B KayeCTBE OCHOBHOI'O IPUYMHHO-3HAYUMOIO aJlJIEpPreHa,
001ajaroIero MepeKpecTHbIMU aJUIEPreHHbIMU CBOWCTBAMM C CEMENHCTBOM
CJIO)KHOLIBETHBIX. Takke ocTaeTcss He M3BECTHOH pojib panca B pa3BUTHU
HOJUIMHO3a Y HAIlIKX MalUeHTOB.

— MAIUEHThl, CCHCUOMIN3UPOBAHHbIE K MOJICOJHEUHUKY, COACPKAHNE MbUIbIIBI
KOTOPOI'O BBISBIEHO BO BceX oOpa3uax, ¢ HauOoJbllIed BEPOSITHOCTBIO
NIEPEKPECTHO pEearupyroT Ha MEJ, COACpXKAIIMM OJHOMMEHHYIO IbUIBLLY.
[TosromMy manuMeHTaM, CEHCHOMJIM3UPOBAHHBIM K IIOJICOJIHEUHUKY HE
pEeKOMEHAYeTCsl YyHNoTpeOyATh B NMULLYy MEZ, HE3aBUCUMO OT BPEMEHHU €ro
coopa.

— TMalMeHTaM, CEHCUOWIM3UPOBAHHBIM K IIbUIBLIE MBBl HE PEKOMEHIYEeTCs
yIOTpeOsATh B MUILY TaK Ha3biBaeMbld «Maickuii MEm», MOTOMY 4YTO WBa
OTHOCHTCS K JIOMMHUPYIOIIUM IbUIBLIEBBIM TUIIAM B MEze, COOPaHHOM B Mae
u uroHe. OHaKo, HEOOXOAMMO MPOJOKEHHE HAOIIOAEHUS U MCCIel0BaHUN
B 3TOM HaIIPABJICHUH.

Havano ce3ona uBereHusi naepeBbeB  (MBBI, OJbXM M JICIIMHBI) Ha CTaHLMHU B
CraBpomnose 66110 3adukcupoBano ¢ 04.02.2019r. mo nHavana anpens 2019r. B kon1e anpens
HAYajio UIOHS PErucTpUpoBaiach Mbuiblla Oepesbl, 1y0a, KJeHa U 3J1aKOBBIX TPaB C IUKOM
IbIJICHNS B KOHIIE Mas Hayana uioHs. HaunOonee MHTEHCUBHBIN MBUIBIEBOM CE€30H COPHBIX
TpaB Habmomancs B aBrycre-ceHTsa0pe. KoHIeHTpanus nbuiblibl aMOpO3UH B MUK [[BETCHUS
noBbimanacsk 10 2146 nr/m’, (cpemssist 28-1HEBHAS KOHIICHTpAIHs TpeBbimiana /6.7 nr/M3),
TBLUTBIIBI TIOJCOTHEYHNKA COCTaBHIa 54,2 1r/mM° ¢ Hious 110 CEHTSIOpb, MbUIbLIBI IOJBIHU B MUK
BeTeHus coctamna 580 mr/m (cpennsist 28 nHeBHas KoHUEHTpanus Obuta 20,7 HF/M3).
[TukoBble 3HAUEHUS COJEpPXKAHUSA MBUIBIBI  aMOpO3UU B aTMOC(hEpHOM BO3JyXe
HaOmronanmuch ¢ 15 aBrycra no 18 centsi6ps 2019r.

Ocraetcst 3arajikoil TOMMHHUPOBAHHUE MBUIbIBI UBBI B MEE, COOPAaHHOM B Mae-HMIOHE,
KOIJla OCHOBHOM IMepHoj NblIeHUs UBbI Ha CTaBpOIIOJIbE 3apEeTUCTPUPOBAH C MapTa IO
anpesb.

3a0051€Ba€MOCTh TMALIMEHTOB C BBIIIENEPEUUCIEHHBIMI CHUMIITOMaMH KOPPEIUPYET C
CE30HHBIM TAKCOHOMHUYECKUM COCTaBOM IBUIBLIBI, ONpeesieMoil B atMocdepHoM Bozayxe. C
YBEJIMYEHUEM KOHIEHTpAIlMK MbUIBIBI B aTMOC(hepHOM BO3/ayXe HaOMI0aeTcs HapacTaHHe
KJIMHUYECKHX CUMIITOMOB MOJUTMHO33, B PE3yJIbTaTe YBEINUMBAETCS CE30HHAs 00paIiaeMocTh
HaCeJIeHUs 33 CHEeIUAIN3UPOBAHHON MEIUIIMHCKONW MOMOUIBIO K aJJIEProyIory-MMMYHOJIOTY.

[IpoBenenHplii aHanu3 MEna MO3BOJIAET CAENaTh 3aKJIOYEHHE O JOMUHUPOBAHUU
TaKCOHOB HACEKOMOOIIBUISIEMBIX PACTEHHI HaJl BETPOOMBLISIEMBIMU PACTEHHUSIMU B COCTaBE
Ména. [lanpHeWnue a’pONAJMHOJOTMYECKHE  HMCCIENOBAHHUS  TAKXKE IOATBEPKIAIOT
pacxoXIeHus Meprojia MbIJICHUs PAaCTeHUH U cocTaBa MENa, COOPaAaHHOTO B 3TOT )K€ EPHO/I.

BeiBoabI:

Nnentudukanus mHUTBIIBEI B COCTaBe MéEMa MPEACTABISET COOOM  BBICOKYIO
JTUArHOCTUYECKYI0 IIEHHOCTh Ui TIOBBIIICHHS KadyecTBa KOHCYJIBTATUBHOM IOMOIIA
aJJIEprojioroM, CHUXKasi PHUCKA Pa3BUTHS [EPEKPECTHON MUIIEBOW aJIEepruu  MpHU
yrnoTpebieHnn MEna TMalMeHTOM Jake BHE CEe30Ha IMBUICHUS PpACTeHUH, HarpuMep,
MOJICOJIHEYHNKA U UBBI. CBOEBPEMEHHAsl OLICHKA IbUIBLIEBBIX AJUIEPIEHOB B COCTaBE MEna,
HOBBICUT 3(PPEKTUBHOCTh MNPOPMIAKTUUECKUX MEp Pa3BUTHUA NHINEBOM aljIepruu y
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MAlUMEHTOB C MOJUIMHO30M. llenecooOpa3Ho peKkOMEHI0BaTh OTpaHUYEHUE YIOTPEOICHHS
MEna y MalMeHTOB C TOYHOW IUArHOCTHKOW MPUYMHHO-3HAYMMOTO ajulepreHa In Vivo u
OJIHOMMEHHOI'0 COCTaBa MEA.

OOpamiaeMoCTh MalMEHTOB HApacTaeT MPOMOPLUOHAIBHO TSKECTH Pa3BUTHUSA
CUMIITOMOB MOJUIMHO3a M COBIIAJAeT C IEPUOJOM YBEIHMYEHHUsS KOHLIEHTPALUU NbUICHUS
[IPUYMHHO-3HAYUMBIX PACTEHUN. ASPONATUHOJIOIMYECKUH MOHHUTOPHUHI II03BOJISIET Bpadyam
aJJIeprojioraM IMPOTHO3UPOBATh CPOKH IMOSBJIEHUS KIMHUYECKMX CHMIITOMOB IOJUIMHO3a Y
NAlUEHTOB, CBOEBPEMEHHO  PEKOMEHJOBATh  JJIMMUHALMOHHBIE  MEPONPUSITHS U
¢dapmakoTepanuio B 3aBHCHUMOCTH OT COJEPXKaHHUS NPUYMHHO-3HAYMMOTO IBUIBIEBOTO
ajuilepreHa B atMocdepHoM Bosayxe [7]. KommekcHplii u B TO JKe Bpems
MEPCOHAIU3UPOBAHHBIA MOJAXOA K JAUArHOCTUKE M JICUCHUIO MAllMEeHTa MO3BOJSIET JOOUTHCS
HAWJIYYIIEro KOHTPOJS HaJ CHUMIITOMAaMH aJJIEPrUYecKuX 3a00JIeBaHUI B CE30H MBUICHUS
a’pOoAJIEPreHoB, MPeI0TBpaIlas TaKUM 00pa3oM, pa3BUTHE OCIOKHEHUN U TPAaHCPOPMALIUIO
arornuu B Oosee Tsokernbie Gpopmbl [8].

KoxHOe TecTHpoBaHWE CTAaHIAPTHBIMU IKCTPAKTAMH HEOAKTEPUAIBHBIX aNIEPTeHOB
MO-NIPEKHEMY  SIBJISIETCS BAYKHEUIIUM JIOCTYITHBIM KJIMHUKO-TUATHOCTUYECKUM
MHCTPYMEHTOM B pPyKaxX ajuIeproyiora, TOYHO OIPEAEISIIOUUM 3THOJIOTHYECKYIO MPUPOLY
3a00JIeBaHUA.

Ponb nmbuibLibl HACEKOMOONBUISIEMBIX PACTEHUI B Pa3BUTHM MOJUIMHO3a M IHILEBOMN
ailepruy 'y TalMEeHTOB B  JuTeparype mnpotuBopeuuBa [9,10,11,12]. HccnenoBanue
aJJIEpreHHbIX CBOWCTB IBLIBIBI parca 3aciayXKUBaeT BHUMaHHE ajJIEProyioroB, HE MEHBLIE,
YeM IbUIbLbI NOACOTHEYHHKA. OHAKO OTEYECTBEHHBIM MPOU3BOIUTENb MPEJOCTABUII HaM
JUAarHOCTUYECKUN MHCTPYMEHT HAaCEKOMOOIIBUISIEMBIX PACTEHHIl B BUJE BOIHO-COJIEBOTO
9KCTpaKTa MOJCOTHEYHHUKA C YYE€TOM KIMMATOTreorpaduyeckux U CeIbCKOXO3SHCTBEHHBIX
0coOeHHOCTEH pernona. Pe3ynpTaThl HalIMX MCCIETOBAHNN JEMOHCTPUPYIOT HEOOXO0AUMOCTh
CO3/1aHMSI BOJIHO-COJIEBOTO AKCTPAKTA MBUIBII parca s BbIABIECHUS MPUYMHBI MOJUIMHO3A
WM [IEPEKPECTHOM MUIIEBOM aJuIepTUy y MAallMEHTOB KOHTAKTUPYIOLIUX C PAIICOM.
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Abstract
The purpose of our research is to identify the technological and baking properties of
triticale, wheat and rye varieties. In connection with this goal, tasks were solved:

1. Determine the technological properties of triticale grain, wheat and rye

2. Set the possibility of using triticale flour for baking bread in its pure form

3. Prove that triticale bread is not worse in quality and taste of traditional
products.

The research was conducted in 2014-2018. Winter crops were cultivated in the fields
of the Samara research Institute located in the black earth steppe of the Samara Volga region
using varieties and lines of local selection.

Technological and baking properties were determined in the laboratory of the
technical and analytical service of the Samara research Institute using standard generally
accepted methods. Research has shown that triticale varieties exceeded wheat by 0.7-1.2%
and rye by 3.0-4.4% in terms of protein content. On average, for 5 years of the study, the
content of HAC in triticale varieties was (1.01-1.37 mp - S). This indicator varies by year,
depending on climate conditions from 0.90-1.13 mp - S in 2016 to 1.01-1.59 mp - S in 2018.
It was revealed that triticale varieties were superior to rye and wheat varieties in terms of fiber
content by 25.8%, in terms of ash content by 0.37-0.39% rye and by 0.28-0.48% wheat.
Indicator of the "number of falls" of triticale Arcturus varieties (179c) and Spica (241c) were
at the same level as winter rye varieties (188-239c). The porosity (3-4, 2 points), taste (4-4, 5
points) and elasticity (3-4 points) of triticale bread were on the same level as wheat (4.0, 4.4,
4.0 points, respectively) and rye (3,9-4,0; 4,5; 3,8-3,9 points, respectively). The volume of
triticale bread was lower than wheat bread. However, in the Arcturus variety and the 97-67 T6
P 20 line, the volume of bread (424-427cm3) was at the level of the Antares winter rye
(426cm3).

Keywords: triticale, rye, wheat, bread, quality, variety

Introduction. The share of grain in the total cost of flour production is 90-95%.
Therefore, it is necessary to ensure the maximum output of finished products, good quality at
minimal cost. This is possible if progressive methods of technology and highly efficient
equipment are used (Egorov, 2002). The desire of the population to consume healthy food
products is growing every year. The main task is to provide a wide range of such products
(Diplock A.T. et al., 1999; Milner J. A., 2002; FAO Expert, 2003). The main winter food
crops of the region are wheat and rye. But bread, traditional crops, has insufficient nutritional
value and is not balanced in terms of basic nutrients (Goryanina, 2017). Therefore, the socio-
economic need to increase gross grain production and improve its quality remains relevant.
Triticale culture can make up for this lack, while the quality of grain is not inferior to
traditional crops. The use of triticale grain for bread is an important direction (Dyachuk et al.,
2018).

The purpose of our research is to identify the technological and baking properties of
triticale, wheat and rye varieties. In connection with this goal, tasks were solved:

1. Determine the technological properties of triticale grain, wheat and rye

2. Set the possibility of using triticale flour for baking bread in its pure form

3. Prove that triticale bread is not worse in quality and taste of traditional
products.



Scientific achievements of the third millennium - 17—

Material and methods of research. The research was conducted in 2014-2018.
Winter crops were cultivated in the fields of the Samara research Institute located in the black
earth steppe of the Samara Volga region using varieties and lines of local selection. The soil
of the experimental site is ordinary medium-sized black soil. The experiment studied varieties
of winter triticale Krokha, Capella, Spica, Arcturus, perspective line 97-67 T6 P 20, varieties
of winter rye Antares, Bezenchukskaya 87, Bezenchukskaya 110, winter wheat Malachite.
Technological and baking properties were determined in the laboratory of the technical and
analytical service of the Samara research Institute using standard generally accepted methods.

In the research, GOST R 50436-92 (ISO 950-79) was used (Cereals. Grain sampling).
GOST ISO 520-2014 (Grains and legumes. Determination of the mass of 1000 grains). GOST
34142-2017 (tritical Flour. Technical conditions). Trial baking of bread from triticale flour
was carried out using a non-stick method with intensive kneading of the dough with the
addition of 2 ml of 49 % lactic acid according to the method of the grain research Institute.
Rye bread was baked using a three-phase sourdough method. Wheat bread according to the
generally accepted technology.

Dispersion analysis was performed using the Dospekhov method (1985).

The climatic conditions of the 2014 agricultural year were at the level of the average
annual values. The yield and quality of winter grain is higher than the average long-term
values. In 2015, there was an atmospheric and soil drought. The yield and quality of grain is
significantly worse than the average long-term values.

In 2016, there was a lack of moisture in the summer period of 63.9 mm (average
annual 91.6 mm). The grain yield of winter crops is high, but the grain quality indicators are
satisfactory.

In 2017, in may and June, the weather was cool by 1.4-3.10 C below the long-term
average. Increased temperature was observed in March and August (+1.5.... +2.50 S from the
norm). A high yield of winter crops was obtained, but the grain quality indicators are
satisfactory.

In 2018, the SCC for the may-June period was 0.21 (severe drought). The grain yield
of winter crops is at the level of the average annual values, but the grain quality indicators are
satisfactory.

Results and discussion. On average, in 2014-2018, it was found that the grain yield of
triticale varieties (4.0-4.8 t/ha) was higher than the yield of winter wheat (3.5 t/ha) by 0.5-1.3
t/ha and 0.1-0.8 t/ha lower than that of winter rye (4.8-4.9 t/ha) (table.1). Triticale grain, in the
years of study, was larger (36.7-44.5 g) than winter rye (26.4-28.8 g) and wheat (39.4 g).

Grain of grain crops is characterized by a high content of starch and fat (Egorov,
2002). Starch plays a crucial role in obtaining high-quality bread (Goryanina, 2011). Starch
triticale largest relative viscosity close to that of wheat (Korochkina et al., 2012). In our
studies, it was found that the fat content (1.60-1.99%) triticale varieties were on the same
level with rye varieties (1.76%) and 1.7-2.0% higher in starch content. Wheat contained more
starch (62.1%), but less fat (1.67%).

1. Grain quality of winter crop varieties, 2014-2018
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Krokha, 40 367 99 | 148 | 609|199 | 559 | 137 | 340 | 1,73
standard
Capella 41 437 82 | 147 | 611 | 160 | 527 | 118 | 373 | 176
Spica 16 427 241 | 148 | 603 | 1,79 | 548 | 1,01 | 335 | 1,86
Arcturus 47 41,3 179 | 152 | 595 | 1,92 | 532 | 1,11 | 409 | 1,80
9767T6I120 48 445 143 | 150 | 60,3 | 1,63 | 525 | 126 | 3,64 | 166
Antares 49 288 239 | 122 | 593 | 1,95 | 833 | 255 | 255 | 147
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gfze”Ch”ks"aya 4.9 27.9 188 | 122 | 594 | 154 | 714 | 226 | 269 | 1,39
ffge”Ch“kSkaya 48 26,4 216 | 103 | 573|180 | 729 | 255 | 281 | 1,29
Malachite 35 394 271 | 140 | 621 | 167 | 430 | 102 | 270 | 138
HCPO5 - 383 | 871 | 164 | - - 944 | 032 | 084 | 0,23
px 159% | 269* | 589* | 2,48* | 095 | 0,87 | 31,19% | 3544* | 3,03* | 7,00%

Protein is one of the main features that is closely related to the nutritional value of
bread, technological and flour-baking properties (Kravchenko, Skripka, 2018). According to
Alenin et al. (2017), the protein content of triticale grain is 14.0-17.7%, which exceeds this
figure in rye by 1.1-5.6%, and in wheat by 1.2-4.4%. In our studies, triticale varieties
outperformed wheat by 0.7-1.2%, and rye by 3.0-4.4%. The endosperm shells of wheat, rye,
and triticale contain a lot of pentosans and fiber (Egorov, 2002). In the production of bread,
pentosans play a positive role, improving the baking quality of grain, performing the role of
gluten proteins (Goncharenko, 2011). In our studies, the content of HAC in triticale varieties
was (1.01-1.37 mp - S). This indicator varied by year, depending on climate conditions from
0.90-1.13 mp - S in 2016 to 1.01-1.59 mp - S in 2018. On average, low-pentosan varieties
include new Spica, Arcturus, and Capella (1.01-1.18 mp - S). The content of pentosans in rye
grain, by year, was 2.07-2.60 mp - S in 2016 and 2.51-2.79 mp - S in 2017, in wheat 0.86-
1.16 mp - s. Fiber is necessary as a factor that normalizes digestion. Triticale varieties were
25.8% higher than rye and wheat in terms of the content of this element. In terms of ash
content, all triticale varieties exceeded rye by 0.37-0.39% and wheat by 0.28-0.48 %. Grain is
a rich source of nutraceuticals (Nutraceuticals are biologically active food additives used to
correct the chemical composition of human food (additional sources of nutrients: protein,
amino acids, fats, carbohydrates, vitamins, minerals, and dietary fibers) of a phenolic nature
(the content of 5-alkylresorcins from 114 to 263 mg/kg of grain) and is promising for creating
functional products (Bychenkova, 2006). At low concentrations of 5-alkylresorcins (up to 20
mg/ml), active yeast growth is observed. 5-alkylresorcinol increase the height of the rise of
the dough. Increasing the concentration of these substances inhibits the growth of yeast cells.
(Bychenkova et al., 2005). For 5 years of research, significant changes in the content of 5
alkyl-resorcinols in the grain were revealed. In triticale varieties, this indicator varied by year:
from 42.7 to 49.3 mg / 100g in 2014 to 51.9-65.3 mg / 100g in 2015. In wheat, compared to
triticale, the amount of 5 alkyl-resorcinols was less (31.6-46.5 mg/100g). The highest content
was found in rye grain (73.1-104.5 mg/100g). In our studies of the baking qualities of grain in
2005-2009 (Goryanina, 2011), the "number of falls" of triticale varieties was lower (70.1-85.7
C) than in wheat (180.5 C) and rye (124.5 C). In modern varieties of winter crops, the activity
of amylolytic enzymes is much higher. The highest value of the " number of falls *, for 2014-
2018, was also set for wheat (271c). However, the triticale Arcturus (179c) and Spica (241c)
varieties were on par with the rye varieties (188-239c¢). In other varieties, this figure was less
than 82-143c.

During the years under study, the lowest "number of falls" was found in the varieties
Krokha (99c) and Capella (82C). As a result of increased enzyme activity, the bread of these
varieties was blurry, the crumb is not elastic, clammy, sticky, uneven porosity, rough. The
volume of bread is low, the taste has deteriorated (table.2). Bread from these varieties, for
three years out of five, was of poor quality.

It was found that the Spica dough did not rise well. The activity of its own enzymes in
the flour may have been reduced. The volume of the finished product is quite low. The
finished bread is bland in taste, with a faint aroma, pale crust and quickly stale.

2. Baking quality of winter crops, 2014-2018
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Variety Porosity, score Taste, score Elasticity, score Bread volume, see3
Krokha, standard 3,2 4,2 3,3 401
Capella 3 4 3 376
Spica 3,3 4,2 3,3 405
Arcturus 4,2 45 4 427
97-67 T6 11 20 3,8 4,4 39 424
Antares 4 4,5 3,9 426
Bezenchukskaya 87 3,9 4,5 3,8 477
Bezenchukskaya 110 4 45 3,9 443
Malachite 3,9 4,4 4 674
HCPO5 0,74 - 0,82 88,74
P* 3,02* 1,62 2,35* 8,03

In the bakery evaluation, it was found that the porosity (3-4. 2 points), taste (4-4. 5
points) and elasticity (3-4 points) of triticale bread were on the same level with wheat (4,0;
4,4; 4,0 points, respectively) and rye (3,9-4,0; 4,5; 3,8-3,9 points, respectively). The volume
of bread made from triticale flour was lower than wheat bread. However, in the Arcturus
variety and the 97-67 T6 P 20 line, the volume of bread (424-427cm3) and organoleptic
indicators were at the level of winter rye of the Antares variety (426cm3). In comparison with
the studies of 2005-2009 (Goryanina, 2011), bread made from flour of modern triticale
varieties became tastier and increased in volume.

In 2017, the Samara niiskh together with the Moscow niiskh "Nemchinovka"
transferred the winter triticale Arcturus variety for food purposes to the state test. The variety
was derived by individual selection from the hybrid population of F3 Hermes x vanguard with
multiple selection in subsequent generations. The yield of Arcturus grain in the competitive
test was 5.6 t / ha, which is 1.0 t / ha higher than the Crumb standard. The protein content is
13.8% (standard 12.8%), the number of drops is 184s (standard 94s), the volume yield of
bread is 438 cm3 (standard 308 cm3).

Conclusions. In terms of grain and flour quality, modern triticale varieties are not
inferior to winter rye and wheat varieties, so they can make up for the lack of traditional crops
in terms of basic nutrients. Organoleptic indicators of triticale bread were at the level of wheat
and rye. The new Arcturus variety and the 97-67 T6 P 20 line are distinguished by their
baking qualities. The use of triticale in bakery production will expand the range of bakery
products of high nutritional value.
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Abstract

Objective: To assess the effectiveness of open surgical thrombectomy in acute
iliofemoral venous thrombosis. Methods: Between January 2012 and October 2018, a total of
65 patients underwent transfemoral venous thrombectomy (VT) in acute iliofemoral venous
thrombosis. Ten patients received a venous hybrid operation comprising balloon-catheter
thrombectomy and stenting of residual stenosis of iliac vein. The control group consisted of
44 patients who received standard anticoagulant therapy. The results were evaluated by
duplex ultrasound (DUS). The assessment of clinical effectiveness was made with Venous
Clinical Severity Score (VCSS), Villalta Score and health-related quality of life (HRQoL).
Results: Secondary patency of iliofemoral segment at 6 months of monitoring after
thrombectomy was reported in 97% of cases. Meanwhile, the recanalization of iliofemoral
segment was registered only in 27% (P < .0001) of patients who had anticoagulant therapy
alone. The median preoperative VCSS was 7, which dropped to 2 at 6 months (P=.002).
There were five cases of successful re-thrombectomy and stenting (three cases). Cumulative
primary and secondary patency rates of iliofemoral veins at 72 months were 88% and 95%,
respectively. The data Villalta score in long-term follow-up in patients after surgery was
significantly lower than of patients treated with anticoagulation (P<.001). HRQoL of patients
after 6 years of VT was improved, its mean score decreased from 45.3 (8.6) to 23.6 (6.1; P <
.001). Conclusion: According to selective indications open surgical thrombectomy in
iliofemoral venous thrombosis with using current methods of deep vein restoration patency
increases the effectiveness of treatment of this severe pathology and prevents from
progression of postthrombotic syndrome.

Keywords: Acute iliofemoral venous thrombosis, open surgical thrombectomy,
stenting, recanalization, duplex ultrasound

Introduction

Deep venous thrombosis (DVT) of lower extremities is one of the most widespread
vascular diseases, from 160 to 300 cases per 100 000 of general population occur annually[1,
2]. Symptomatic pulmonary embolism (PE) accompanies approximately 10% of DVTs and
hospital discharge data suggest an incidence of 23 per 100 000 population[3].

The treatment of DVT has two main goals. During an acute period, it is a prevention
of complications such as PE and phlegmasia cerulea dolens, in the long-term - minimization
of postthrombotic syndrome (PTS), that is 40-60% of patients. One in ten patients has venous
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leg ulcer that results in disability[4,5]. The most complicated disturbances of venous
hemodynamics occur when iliofemoral veins are damaged|[6,7].

The traditional method of treatment of acute DVT is anticoagulant therapy that is
based on unfractioned and low-molecular-weight heparins, vitamin K antagonist and direct
oral anticoagulants. However, these medications have no thrombolytic effect but they prevent
from thrombus prolongation, recurrence of thrombosis and they let the risk of PE
development decrease[8].

Aggressive methods of DVT treatment have been developed in recent years. These
include regional catheter-directed and pharmacomechanical thrombolysis. The advantage of
this approach is shown in randomized trial CaVenT (Catheter-directed Venous thrombolysis
in acute iliofemoral vein Thrombosis)[9]. However, data from the randomized controlled
ATTRACT (Acute venous Thrombosis: Thrombus Removal with Adjunctive Catheter-
directed Thrombolysis) trial revealed that the addition of catheter-based intervention to
standard-of-care anticoagulation failed to significantly decrease the occurrence of
postthrombotic syndrome in patients who received this treatment strategy when compared
with its occurrence in patients who received anticoagulation alone[10]. Although ATTRACT
has failed to meet its primary endpoints, its results will offer a springboard for ongoing
research in this area. If there are any contraindications to thrombolytic therapy, it is
recommended to perform open venous thrombectomy [2]. When this active strategy of DVT
treatment is used, the risk of residual obstruction and venous valves damage with reflux
decreases. As a result, it prevents from severe complications of PTS[11,12].

The aim of this study is to assess the effectiveness of open thrombectomy in acute
iliofemoral venous thrombosis.

Materials and Methods

Between January 2012 and October 2018, a total of 65 patients underwent
transfemoral venous thrombectomy (VT) in setting of acute iliofemoral venous thrombosis.
51 patients had occlusive thrombosis and 14 patients had floating thrombus on duplex
ultrasound. Isolated thrombosis was registered in four cases. Iliofemoral thrombosis with total
occlusions of deep veins and phlegmasia cerulea dolens was observed in one patient. Ten
patients underwent a venous hybrid operation consisting of balloon-catheter thrombectomy
and stenting of residual stenosis.

The patients characteristics are represented in Table 1. In the control group there were
44 patients with iliofemoral thrombosis (18 men, 26 women, mean age is 54 (range 22-68)
that received standard anticoagulant therapy alone for 6 months.

Laboratory tests included the D-dimer levels and thrombophilia work-up, including
protein C, protein S, and antithrombin 111 deficiency, factor V Leiden mutation, prothrombin
G20210A gene mutation, antiphosphatidylserine antibody, and homocysteine levels.

The diagnostic imaging included duplex ultrasound (DUS, LOGIQ E9, GE Medical
Systems, Wauwatosa, Wisconsin), magnetic resonance (GE, Signa, HDxt 1.5 T, Milwaukee,
Wisconsin) and multi-slice computed tomographic venography (AQUILION 64, Toshiba,
Japan), contrast venography (INNOVA 3100, GE, Cedex, France), perfusion lung
scintigraphy (single-photon emission tomograph Millenium MPR, GE, Milwaukee,
Wisconsin). In those patients suspected of having PE, CT angiogram of chest, abdominal and
pelvic was performed.

Main indications for open surgical thrombectomy included: symptomatic iliofemoral
venous thrombosis, when thrombolysis had failed or was contraindicated; total thrombosis of
deep veins in the setting of phlegmasia cerulea dolens; no more than 10 days from the onset
of the presenting symptoms; the absence of severe accompanying pathology.

General characteristics of surgical venous thrombectomy types and endovascular
procedures are presented in Table 2.

Surgery technique

The operations were carried out in standardized fashion under general anesthesia. The
proximal common iliac vein (CIV) was approached through a short incision above the
inguinal ligament. (Figure 1A). The common femoral vein (CFV), distal part of external iliac
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vein (EIV), deep femoral vein (DFV) and femoral vein (FV) were exposed, using a standard
longitudinal inguinal incision. After administration of unfractioned heparin intravenously
injection (100 1U/kg) the CFV and CIV, at the iliocaval confluence, were controlled with
vessel loops. A longitudinal venotomy was performed on the anterior surface of the CFV
and the iliac vein were then cleared of thrombus using Fogarty venous catheter (8-9F) (Figure
1B). Great attention was paid to clearing DFV and GSV of thrombus (Figure 1C). At the time
of venous thrombectomy, the positive end-expiratory pressure was increased by 15 mm Hg to
prevent PE. There were no inferior vena cava (I\VVC) filters implanted. The venotomy is closed
using running sutures (7-0 Prolene). To prevent recurrent thrombosis, an arteriovenous fistula
(AVF) was created in all patients in order to increase venous blood flow in the treated
segment over the critical three-month post-operative period. The same limb saphenous vein
was used to create an AVF between the femoral vein and artery (8-0 Prolene), and pulsatile
fistula flow was confirmed using continuous-wave Doppler. The AVF was wrapped with a
polytetrafluorethylene (PTFE) cuff, which was fixed with 2-0 Prolene suture. The ends of
suture were excluded through perforations of sterile button which was placed either on skin
surface or in subcutaneous tissue with marking the place near the wound. The femoral vein
was ligated by atraumatic absorbable suture 3-0 Vicryl distal to the profunda branches or
plicated with 2-3 longitudinal sutures (6-0 Prolene) (Figure 1D). The patency of iliac vein was
verified by intraoperative ascending venography. In cases of residual thrombi or residual
stenosis, for example, caused by an iliac spur (May-Thurner Syndrome), the iliac vein
underwent angioplasty and stenting (Wallstent-Uni Endoprosthesis; Boston Scientific, Natick,
Massachusetts; Figure 2 A,B). When thrombus encroached into IVC, the retroperitoneal
incision was extended and open thrombectomy was performed directly from IVC.

Postoperatively, all patients received full anticoagulation, first low-molecular-weight
heparin (enoxaparin, nadroparin), and then with rivaroxaban 20 mg for six months. Life-long
anticoagulant treatment was recommended for patients with thrombophilia. D-dimer was
tested during the first and second in-hospital stay within one week after surgery.

Compression therapy was started immediately after admission and continued after
surgery with custom-made compression stockings with a pressure range of 23 to 32 mm Hg.
Compression therapy was suggested for six months and more.

Patients were followed up after 3 months, 6 months and yearly thereafter. The follow-
up workup consisted of a clinical examination, as well as DUS investigation of the pelvic and
leg veins. The assessment of the clinical effectiveness of surgery was made with Venous
Clinical Severity Score (VCSS). We used Villalta Score [13] for determine PTS. The Chronic
Venous Insufficiency Questionnaire (CIVIQ) is a tool designed to assess health-related
quality of life (HRQoL)[14]. Of the original 65 patients, we managed to obtain long-term data
for 36 patients, who came back for a detail follow-up examination. The mean follow-up time
at examination was 49 months. In the control group in the long-term period 24 patients were
observed (mean time — 43 months)

Statistical analysis

Statistical analysis was performed using Statistica 10 (StatSoft, Tulsa, OK, USA). The
clinical characteristics of patients are presented by methods of descriptive statistics.
Continuous data are presented as the means + SD values. Wilcoxon signed-rank test was used
for statistical analysis of VCSS.

Continuous variables were analyzed using Student’s t-test or Mann-Whitney U-test for
nonparametric independent variables when appropriate. Comparisons of categorical variables
were performed with the chi-square test. The assessment of cumulative patency was
performed with Kaplan-Meier curve. A value of P < .05 was accepted as representing a
significant difference.

Results

The immediate procedural success rate of open surgical VT was 100%. Technical
success of stenting of compressive stenosis of left CIV (May-Thurner syndrome) amounts to
100%.
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Thrombosis of the operated segment in early follow-up term was observed in three
cases. In two of three cases the reason of thrombosis was non-diagnosed compressive stenosis
of left CIV. Wound complications (transient lymphorrhea and hematoma) were registered in
three cases. No perioperative death or pulmonary embolism occurred.

In mid-term follow-up we observed four recurrent thrombosis after surgery. Of them
one case was with functioning AVF. Thrombotic occlusion of the stent CIV occurred in one
patient. In-stent restenosis > 50% in long-term follow-up was seen in two cases (it is no
symptomatic). The diagnosis was confirmed using DUS in all patients.

The AVFs were closed after three months under the control of duplex ultrasound. It
consists in a distant elimination of fistula under ultrasound control by tightening
polypropylene suture till Doppler signal from fistula disappears. This method is simple and
reliable, and it doesn’t require traumatic redo surgery[15]. In 8 cases AVF has occluded
spontaneously.

There were four successful re-thrombectomy. Of these in two patients it combined
with residual stenosis stenting of CIV. Re-stenting occlusion of the stented iliac vein with
patency restore was performed in one patient.

There was a secondary patency of iliofemoral segment verified by duplex ultrasound
at 6 months after the VT in 97% of cases (Figure 3). Meanwhile, the patients who received a
standard anticoagulant therapy, demonstrated the recanalization of iliofemoral veins in 27%
of cases. Patency rate of iliofemoral veins after surgery was significantly higher, than its
frequency of recanalization after anticoagulant treatment (97% vs 27%, P < .0001). The
recanalization of femoropopliteal veins at 6 months after the VT was registered in 65%
(39/60) of patients.

The primary one-year patency rate was 88 % (and after six years) and secondary one-
year (and six-year) patency rate was 95 % (Figure 4).

The median preoperative VCSS was 7, which dropped to 2 at six months (P = .002).

The data Villalta score in long-term follow-up in the patients’ group after surgery (1st
group) and patients who received anticoagulant therapy (2d group) are shown in Table 3. This
means, that according to the Villalta score, symptoms of PTS were absent or mild in 88.9%
(32/36) patients. In the 2d group of patients this data was 41.7% (10/24) and significantly
lower than in the 1st group (88.9% vs 41.7%, P < .001).

HRQoL of patients after 6 years of VT was improved, its mean score decreased 45.3
(8.6) t0 23.6 (6.1; P <.001).

Discussion

According to recommendations of medical societies and forums, the quality of
evidence of surgical thrombectomy remains low[16,17]. However, when compared to
systemic anticoagulation, which was performed in 10 trials and one of them was randomized,
the meta-analysis of the open thrombectomy results in iliofemoral venous thrombosis
demonstrated statistically a significant reduction in the risk of PTS development (RR, 0.68;
95% Cl, 0.46-0.99)[11].

In Swedish randomized research, published in 1984, it was shown that at 6 months
after thrombectomy, the symptoms of PTS were completely absent in 42% of cases, while
after the standard anticoagulant therapy, it was only in 7%. lliac veins patency in the surgical
group amounted to 76%, in the group after conservative therapy — to 35%. Valves competence
of femoropopliteal segment as compared to above-mentioned groups, was 52% and 35%,
correspondingly. During the control research after 5 and 10 years, the correlation between
vein patency and valves competence remained identical[18]. There were similar results in
other researches[19-21]. Symptoms of PTS were absent or mild in 95% of patients[2]. Our
results also correlated with the literature data. Cumulative primary and secondary patency
rates of the venous segments at 72 months were 88% and 95%, respectively.
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In 2012, the clinical recommendations of the Society for Vascular Surgery and
American Venous Forum were published. In this literature, the majority of experts suggest the
strategy of early thrombus removal in selected patients meeting the following criteria: the first
episode of acute iliofemoral deep venous thrombosis; symptoms < 14 days in duration; low
risk of bleeding, and ambulatory with good capacity and an acceptable life expectancy (Grade
2C)[16]. The major preference is given to the percutaneous methods of treatment: catheter-
directed and pharmacomechanical thrombolysis. In contraindications to thrombolysis, it is
recommended to perform open venous thrombectomy. However, in some studies, terms for
thrombectomy vary from 5-7 to 10 days[22,23]. It confirms the necessity of individual
approach in the treatment of DVT.

At the present time, the open thrombectomy from deep veins of lower extremity is
performed on selective indications. They are total deep vein thrombosis with the development
of phlegmasia cerulea dolens and contraindications to thrombolytic therapy associated with a
high risk of bleeding in various pathologies (active internal bleeding, recent cerebrovascular
accidents, malignant tumor, major trauma or surgery within 10 days, the age over 75,
coagulopathy, thrombocytopenia or absolute endocarditis, intracardiac thrombosis, severe
uncontrolled hypertension, pregnancy, septic thrombosis, allergy to thrombotic
agents)[24,25]. According to the randomized trial CaVenT data, about 55% of patients had
contraindications for thrombolytic therapy and 30% of them were candidates for surgical
thrombectomy[9,24]. In our study, about one third of the patients had contraindications for
thrombolysis.

PTS is a long-term complication of DVT. Various studies have shown efficacy of open
surgical venous thrombectomy and a positive impact on PTS according to Villalta Score and
HRQoL[11,12,26]. Our study has similar results showing improvement in PTS and quality of
life at 6 years followup. In addition, we found statistically significant improvement of
morphological and clinical results after surgery when compared to patients treated with
anticoagulation alone.

We agree with others who postulate that further randomized trials will show that
strategies of thrombus removal will be acknowledged as first-line therapy for patients with
extensive venous thrombosis[27].

While choosing a surgical strategy we follow definite points. It is known that the
initial development of thrombosis in calf deep veins is widespread and its clinical features are
minimal. Manifestation of thrombosis develops in ascending thrombosis propagating to
popliteal and femoral vein with maximal clinical indications during the prolongation of
thrombus on common femoral and iliac veins. Consequently, sometimes it is difficult to
identify the thrombus age localized in the femoro-popliteal-crural segment. That is why we
use total open thrombectomy only in case of phlegmasia cerulea dolens.

Moreover, open thrombectomy can be performed when anticoagulant therapy with
progressive symptoms of disease is not efficient and when there is a lack of necessary
technical conditions for regional thrombolysis during in-patient monitoring.

Conclusion

According to selective indications open surgical thrombectomy in iliofemoral venous
thrombosis with using current methods of deep vein restoration patency increases the
effectiveness of treatment of this severe pathology and prevents from progression of PTS.
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PA3JIEJI |l. BUOJIOT'UA

I'eababieB A.A.l, IlneckanoBckas C.A.Z, TaumyxammeaoBa A.X.Z, Aunaesa 0.B.”
3HayeHHe NePUBACKYJ/ISIPHOM KMPOBOIi TKAHHU B IATOreHe3€e IKCIEPUMEHTATbHOTO
aTepockJjiepo3a

1MeofcdyHap00Hblﬁ yuebHo-Hayunsli yenmp Munucmepcmea 30pasooxpanenus u
MeOuyuHcKou npomvluLienHocmu TypKmeHucmana,
T ocyoapcmeeHHblil Meouyurnckull yuueepcumem Typkmenucmana umenu Moipamal appuviesa
(Typrxmenucman, Auwixabao)
doi: 10.18411/scienceconf-05-2020-06
idsp: scienceconf-05-2020-06

B Hactosmee BpeMs mpoOiiemMa aTepockiepo3a IMpU3HAHA OJHOM U3 caMbIX
aKTyaJbHBIX B MEIULMHE. ATEPOCKIEPO3 M €ro OCI0XKHEHUS MPOAOCDKAIT JIMAUPOBATH B
CTPYKType 3a00JeBaeMOCTU U cMepTHOCTU. OJTHUM U3 OCHOBHBIX (DAKTOPOB pUCKA PA3BUTHUS
3a0oNieBaHusl SIBISIETCA HApylIeHUE JHUIHIHOrO OOMEHa B OpraHu3Me, B YacCTHOCTH
TUIEPIUNUIEMUN U JUCIUNONPOTEMHEMUU. TeM He MeHee, YUUTbIBas HEYKJIOHHBIA POCT
3a00JIeBa€MOCTH aTEPOCKJIEPO30M U YACTOTy €ro OCJIOXHEHHH, Bce OoJblliee BHUMaHUE
yIensercss APYruM TpHYMHAM W TpeapacrnonaralomuMm  ¢axkropam. B dgacTHOCTH, 32
MoCIIeIHEE BpeMsl HAKOMMIIMCh CBEICHHUS O POJIM MEePUBACKYIApHOI kupoBoit Tkanu (ITBXT)
B ITaTOT'CHE3¢ TAHHOTO 3a0osieBanus [1].

[IBXT oxpyxkaeT OONBIIMHCTBO KPYIMHBIX KPOBEHOCHBIX COCYAOB M MIPAET BAXKHYIO
pOJIb B COCYIUCTOM romeocTase. TpaaunuronHo cuntanock, uro [IBXXT npocto obecneunBaer
CTPYKTYPHYIO NMOJJIEPKKY KPOBEHOCHBIX COCYJOB, OJJHAKO 3a MOCIEAHHUE JIBa JECATHIIECTUSA
OHa OblIa mpHU3HaHa (PU3NOJIOTUYECKH U METabONIMYECKH aKTUBHOM SHAOKPUHHON TKAHBIO C
Ba)XXHBIMU 3(pPeKkTaMu Ha coCcyAUCTYyI0 (YHKLUIO U pa3BuTHe 3aboneBanuil. Tak, HegaBHUE
uccnenoBanus nokazanu, uro [IBXKT Bausger Ha Ba3oauaaTaluio U Ba3OKOHCTPUKIUIO, YTO, B
CBOIO Ouepe/ib, IPHBOIUT K H3MEHEHHIO TOHYCa U inaMeTpa cocynos [3, 5].

Kak u y xupoBoil Tkanu apyrux jokanuzauuid, oobem [IBXT yBenuuuaercs npu
oxupenun. B pesynprare B IIBXT 3amyckarorcs mnpouecchl THIIOKCHUH, YCHUIMBAETCA
MHOQUIbTpAUsl TKAaHM MMMYHHBIMH KJI€TKaM{ (MOHOLMTHI, JTUM(OLUTE U T'PAHYJIOLUTHI),
CTUMYJIMPYETCSI NMPOMYKLHUS NPOBOCHAIUTENBHBIX AJUINOKHHOB, LIUTOKMHOB U XEMOKHHOB.
Bocnanenue pacnpocTpaHsieTcsl Ha CTEHKY COCYJa, BbI3bIBasl JIOKAJBHYIO 3HIOTEIHAIBHYIO
TUCYHKIMIO, B KOHEYHOM cYeTe, CIOCOOCTBYs pPa3BUTHIO aTepockiepos3a. bonee Toro,
3allMTHBIE  aHTUCOKpaTuTenbHble  cBorcTtBa [IBXKT, koTopble NOpHCYTCTBYHOT B
(U3UOJIOTMUECKOM COCTOSIHUM, OTCYTCTBYIOT y HAI[MEHTOB ¢ OXHUpeHueM [6]. YuuteiBas 3tu
yHuKanbHble ocooeHHocTH [IBXT, Bo3pacTaer uHTEpec K MOHUMAHHUIO €€ POJU B Pa3BUTUHU
COCYAMCTOM NaTOJOTHH.

Hean padorel. McciaenoBarh XxapakTep W 3HAUYCHHE IMAaTOMOPQOIOTHIESCKUX H3Me-
HEHUI NEpUBACKYIISIPHOM KUPOBOM TKaHU , CPEJHETO U HAPYKHOI'O CJIOEB CTEHKH aOpThl B
(GOpMHUPOBAHUM  aTEPOCKIEPOTUYECKOTO IMpolLecca y KpbiC C  AKCIEPUMEHTAIbHOM
TUIEepIUIHIeMUeh( aTepoCKIepo3oM).

Marepuan u MeToabl ucciaenoBaHus. VcciaenoBanue BBIOIHEHO Ha KpbIcax-camilax
muaun Wistar  maccoil tema 180-220 rpamm (B cpeanem 290,7+21,0 rp). JKuBOTHBIX
coJlep’Kaj B CTaHJAPTHBIX YCIOBMSIX BUBAapUs MeEXIyHapOJHOTO yueOHO-HAYYHOTO IEHTpa
MunucrtepctBa 3ApaBOOXpaHEHHS M MEAMIMHCKONW IPOMBIIUIEHHOCTH TypKMeEHHCTaHa.
Hcnonp30BaHnEe KUBOTHBIX B JKCIIEPUMEHTE MPOBOJWIM B COOTBETCTBHM C IpaBUIIAMU
«EBponelickoli KOHBEHLIMHM O 3alUTE II03BOHOYHBIX JKMBOTHBIX, MCIOJIB3YEMBIX B
SKCHEPUMEHTAaX B HAYYHBIX MM UHBIX LEJSX).

MopenupoBaHue aTepockiepo3a ocyiecTBiieHo cornacHo nateHty RU 2033646 (nara
nyonukaruu 20.04.19951.), B KadecTBE aTEpOTCHHOrO areHTa ObUIO KCIOJIb30BaHO CBUHOE
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caio. bbuto BeimeneHo 2 rpynmbel 1o 7 rojoB B Kaxnaod. JKuBorHble | rpymnmbl
(okcniepumeHTaIbHOM) monyuanu cBuHOoe caigo ad libidum, okumBoTHBIC II rpymmen
(KOHTPOJIbHOI) HAXOAWJIUCH HA CTAHAAPTHOM pallMOHE UTAHUS, IPUHATOIO B BUBAPUSIX.

Ha 8 cyTku oT Hayana ckapMJIMBaHUS CBUHOIO Caja >KUBOTHBIX MMMOOWIM30BAIN B
kamepe Korana B BepTUKaIbHOM TOJOKEHUU B TeueHUe 2-2,5 4acoB. 3aTeM i OciaabaeHus
paboThl cepala W 3aMEMJICHUS CKOPOCTH KpPOBOTOKA >KMBOTHBIM BHYTPHU-OPIOIIMHHO
YETBIPEXKPATHO C MHTEPBAIOM B 15 MuHYT BBOAMIM o03ugaH u3 pacyera 1 mr Ha 100 r
macchl  Tena. JKMBOTHBIM  KOHTPOJIBHOM  Ipynibl  BO  BpeMs  MMMOOMIM3ALMU
BHYTpUOpromuHHO BBoAWM 0,9% pacTBOp XJopuaa HaTpUs B SKBUBAJICHTHOM O00BEME U C
COOTBETCTBYIOLIMMH BPEMEHHBIMU MPOMEXYTKaMU. JKMBOTHBIX BBIBOJWIN U3 SKCIEPUMEHTA
C COOJIIOICHNEM TIPaBII IBTAHA3UU 1107 HEMOYTaJIOBBIM HapPKO30M.

Ilocne BCKpbITUS TPYyAHOM KIETKM W3BJIEKAIM aopTy € Mpuiexamiedl nepusac-
KYJISIPHOHN >KUPOBOW TKaHbIO, M3 8 Y4aCTKOB aOpThl 3a0Mpaiy Marepuai Ui IPOBEICHUS
Mopdororuueckux uccienaoBanuil. [IpoBonky marepuana, NpUrOTOBIEHUE MpenapaToB, MX
(uKcalro U OKpacKy reMaTOKCUIMHOM-303MHOM OCYILECTBIISUIM OOLIEIPUHSTHIM METO/IOM.
I'nctoMmopdomerpuyeckoe UCCIIeI0BaHKe IPOBE/IEHO c UCIOJIb30BaHUEM
Mopdomerpudeckoit cetku ABTanmuioBa (yBenumdenus x120 m x390) u Image-Pro® Plus
cucteMbl. Omnpenensif TOJIIMHY CPEAHEro M aJBEHTULHAIBLHOTO CIIOEB CTEHKHM aopThl U
MEePUBACKYISIPHOM  JKUPOBOM  TKaHW, IUIOMAAL MNAaTOMOP(OJIOTHYECKUX  H3MEHEHUM
(IECTPYKTUBHBIX W/WIHM  JUCTPO(YUUYECKHX, BOCHAIUTENIBHBIX, OTEKa), IOACYUTHIBAIN
KOJIMYECTBO KCAHTOMHBIX KJIETOK M MEJKHX CcocyloB. MartemaTudeckas o0OpaboTKa
MOJTYYEHHBIX JaHHBIX BBIMOJHEHA mpu momoinu mporpammbl SPSS (USA). Cratuctudecku
JIOCTOBEPHBIMU cuuTanuch 3HaueHus p<0,05 u Huxe.

PesyabTaTsl padoThl M MX 00cysxkaeHne. Mopdonornyeckue uccieoBaHus TKaHEH
AQOpTBl HU Yy OJHOTO J>KMBOTHOTO KOHTPOJBHOM TPYIIBI HE BBIIBWIM 00pa3oBaHUs
aTepoCKIepOTUYECKUX OuisAlek. B To ke Bpems, y 5-X JKUBOTHBIX OINBITHOH IpyIIbl Ha
CBEKE3aMOPOKEHHBIX Cpe3ax aopThl, OKpalleHHbIX cynaHoM III, BbIABIEHBI XapaKTepHBIE
aTepoCKIepOTUYECKHE OSIIKU. Y 2-X )KUBOTHBIX ATOH K€ IPYIIbI, HECMOTPSI HAa OTCYTCTBHE
XapaKTEepHBIX aTEPOCKIEPOTHUECKUX OJIALIEK B aOpTe, BBISBICHO YTOJIIEHHE UHTUMBI U
OTJIO’KEHUE B HEW JIMITUIOB.

I'ucromopdomeTrpudeckoe HCCIEOBAHUE TKaHEH CPEAHET0 W aJIBEHTULUAIBHOIO
CJIOEB CTEHKH aOPTHI U NPUJIEKALIEH K HEW EpUBACKYJIIPHON )KMPOBOM TKaHHU OCYLIECTBIISIN
Ha OKpAllIeHHbIX N'eMaTOKCHWJIMHOM U 303MHOM Ipenaparax. JlaHHble THCTOMOP(POMETPUN
npezcTaBieHbl B Tabauie. bbuto ycTaHOBIEHO, UTO TOJILIMHA CPETHET0, a/JBEHTHIMAIBLHOTIO
CJIOSl CTEHKH aopThl W TOJIIMHA CJIOSI MEPUBACKYJISPHOW >KMPOBOM TKAHU Y >KUBOTHBIX
HKCIEPUMEHTAIBHOM TpyNIbl HMMEIOT YETKYH TEHJICHIMI0O K YBEJIWYEHHIO (pa3nuune
MaTeMaThyecku He goctoBepHoio (p>0,05). Bmecte ¢ Tem 1wiomanas IECTPYKTHBHBIX
(TucTpouyecKrx) U3MEHEHUH B CpeTHEM U OTE€YHBIX U3ME-HEHUH B aIBEHTHIIMAIBHOM CIIO€
CTEHKHU aOpThl IOCTOBEPHO YBEIMYEHbI MPOTHUB KOHTPOJIBHON Ipynmbl KUBOTHBIX (p<0,01 B
000UX cyJasx).

Tabnuya.
T'ucmomopghomempuueckue nokazamenu mKaH CMeHKU AOpmbl U npunedcawjei K Heu
NepuBacKyIAPHOU HCUPOBOU MKAHU

Ne IMoka3zarean | rpynna, Il rpynmna, p-
M=Em M=Em

1 TosmuHa CPEHEro CII0SI CTSHKH a0PThI, MKM 191,7+18,6 188,5+16,3 n.s.

2 [Tnomans JECTPYKTUBHBIX (mucTpoduueckux) 296,8+44,6 78,8+11,7 p<0,01
W3MEHEHUI B CPETHEM CJIOC CTEHKHU a0PThI, MKM

3 TonmyHaa aBEHTUIIMATLHOTO CJI0S CTEHKU a0PThI, MKM 171,9+52,4 127,3+37,1 n.s.

4 TDromane OTEYHBIX W3MEHEHHH B aJBEHTHIMAILHOM 586,4+60,9 248,2+31,6 p<0,01
CJI0€ CTEHKH a0PTHI, MKM-

5 TosmuHa €10 IEPUBACKYJIIPHOMN JKUPOBON TKAHH, MKM 362,2+40,1 349,3+29,5 n.s.

6 ITnowans IUCTPOPHUIECKIX U3MEHEHUN B | 1408,3+284,7 523,9+85,1 p<0,05
MEPUBACKYJSIPHOM )KUPOBOU TKAHH, MKM?




Scientific achievements of the third millennium - 29—

7 KonmuuectBo  KJI€TOK 1O  TUIy KCAaHTOMHBIX B 76,4+9,2 16,9+2,1 p<0,01
TIEPUBACKYJIAPHOH )KMPOBOW TKaHM, B | MM®

8 ITmomans BOCITAJTUTENILHBIX W3MEHEHNI B 256,2+41,6 20,3+3,8 p<0,01
NEPUBACKYJIIPHON )KMPOBOM TKaHH, MKM’

9 KommgectBo MENKHX COCYyIOB B TNEPHBACKYISIPHOMN 3,4+0,4 2,6+0,2 p<0,05
JKUPOBOH TKaHU (aHTHOTEHe3), B | MM

W3MmeHeHns B EpUBACKYJIAPHON JKUPOBOM TKAaHU B IPYIIE KUBOTHBIX, ITOIYYaBIINX
CBHHOE CaJlo, TaK )K€ CYIIECTBEHHO OTJIMYAJIKMCh OT IPYMIbl KOHTposs (Tabnuna). [lnomans
JUCTPO(OUYECKUX W BOCHAJIMTEIbHBIX M3MEHEHHUH, KOJMYECTBO MEJIKHUX COCYAOB U
KCAaHTOMHBIX KJIETOK B IIEpPUBACKYJIIPHOM JOCTOBEPHO IIOBBIIIEHO IIPOTUB KOHTPOJIBHOU
rpymmsl (p<0,05 ; 0,01, 0,05 u 0,01 coorBeTcTBeHHO). MopdomMeTpudeckue U3MEHECHUS B
IIEPUBACKYJIIPHON JKMPOBOM TKAHU JKUBOTHBIX OSKCIIEPUMEHTAIBHON I'PYIIIBI YKa3bIBAIOT Ha
aCeNTUYECKYI0 BOCHAIMTENBbHYIO pEeaklUio, a Tak e Iiy0okue aucrpoduyeckue u
HEKPOOMOTHYECKHE N3MEHEHHS B HEM.

[IBXT sBnsercs nonHoneHHbIM pparmenToM cocyauctoit creHku. [IBXKT okasbiBaer
0J1aroTBOpHOE BIMSIHUE HAa (PYHKIMIO cocyna B (PM3MOJIOTHUECKUX YCIOBUSX, IOCKOJIBKY OHA
OKa3blBaeT Ba30JWIATHpYIOIIee JEHCTBHE U yiydmaeT Oy(depHyr CHOCOOHOCTh >KHUPHBIX
kucaoT. OTCyTCTBHE aHATOMUYECKOro Oapbepa MEXIy HEW U JIPYTUMH COCYIUCTBHIMU
CTPYKTYpPaMH CIIOCOOCTBYET JOCTYIYy MEIUATOpOB (Hampumep, aJulOKMHOB U IIUTOKUHOB),
BbicBOOOKIaeMbIXx u3 [IBXKT, k crenke kpoBenocHoro cocyaa [1]. [lpu oxupenun xe 310
JENO >KUPOBOM TKAaHUW CHHTE3UPYET IOBBIIIEHHOE KOJUYECTBO IPOBOCHAIUTEIBHBIX
AJUIIOKNHOB, KOTOpBIE, BO3JEHUCTBYS HENOCPEACTBEHHO HAa COCYIUCTYIO CTEHKY,
CHOCOOCTBYIOT Ppa3BUTHIO aTepockiepo3a. Ilpu 3TOM BaXkHO MOJYEPKHYTh, YTO HpHU
YBEJIMYCHUU €€ oObema (T.e. NMPH TUIEPIUIACTUYECKOM MpOIeCCe) B HEH pa3BUBAIOTCS
olpesieieHHble, NaTO(pU3UOJOrMYECKUEe H3MEHEHUs, B pe3y/lbTaTe Yero >XHpoBas TKaHb
TepsieT aHTUKOHCTPUKTOPHBIN 3pdexT. JlanpHeilee pa3BUTHE MaTOJIOTHYECKUX MPOIIECCOB B
KUPOBOM TKaHM MPHUBOAUT K SHAOTENHUATBHOM JUCHYHKIUMM W arnomnTo3y aJMUIIOLMTOB C
nocieaAyomeil HHPUIbTpale coCyUCTON CTEHKU BOCTIATUTENIbHBIMU KJIeTKaMHu U (pulpo3y
[2].

Pe3ynbrarel Hamelt paboTHI TOBOPAT O TOM, UTO Jlaxe 0e3 3HAUUTEIbHOI'O YBEJIINUCHUS
oobema [IBXT, pa3Butne B Hell TriyOoKoM AMCTpOGUM U BBIPAXKEHHOTO BOCHAJICHUS
OKa3bIBAIOTCS JOCTaTOUHBIMM JIJISl PA3BUTHUSl aTEPOCKIEPOTHUECKOTO IMpolecca B aopre. ITo
0TYACTH COTjlacyercs C JJaHHBIMH O PEMOAEIMPOBAHUU JKUPOBOM TKaHH, KOTOPOE CIIOCOOHO
BbI3BAaTh CUCTEMHOE XPOHUUYECKOE BOCIAJIEHUE, B OCHOBE KOTOPOTO JIEKUT CHIBHUI (pEHOTHMA
QJUIOLMTOB M3  3alIMTHOrO  Hpodwis B NPOU3BOJACTBO  MPOBOCHAIUTEIBHBIX,
MPOOKCUAAHTHBIX M NPOUOPOTHUECKUX aJWUIMOKUHOB, TaKUX Kak JIENTHH, PE3UCTHUH U
BUC(ATHH, KOTOpPbIE CUUTAIOTCS CIEUU(PUUIECKUMHU UIl TEPUBACKYISIPHOTO KHPOBOTO JIETO
[4].

HHTepecHbIM SBISIETCS TAaKXKE U TO, YTO HECMOTPS HA 3HAYMTEIbHOE MpeoliasaHue B
IIBXXT XMBOTHBIX 3KCHEPUMEHTAIBHOW I'PYNIbI BOCHAJIUTENBHBIX W3MEHEHMH, pa3HHIA B
KOJINYECTBE MEIKHUX COCYAOB B IEPUBACKYJISIPHOM >KUPOBOM TKaHM (aHTHOreHe3) Obuia
JIOCTOBEpHOM, HO He Takou Oonpmoi (p<0,05). DTO MOXHO OOBSCHUTH TE€M, YTO TPH
KOMITBIOTEPHON MOP(QOMETPUHN B pacyeT MPUHUMAIOTCS BCE COCY/Ibl, BKIIIOYast vasa vasorum.
Kpome TOro, CHHMXKEHHE KOJIMYECTBA MEJIKUX COCYAOB B JKHUPOBOH TKaHU OOYCIOBUIIO
pa3BUTHE B HEW TIIIyOOKHUX IUCTPOPUUECKHUX, YACTHYHO HEKPOOMOTHUECKUX H3MEHEHHUH.
BrnionHe BO3MOKHO, 4TO aHTMOTEHE3 B JKHPOBOM TKAaHM HE «yCIEBA» 3a THUIEpIUIa3uel
aJUIOLUTOB.

3akirouyenue. Pe3ynbTaTel IPOBENEHHOIO HCCIEAOBAHMS YKa3bIBAIOT HAa BAXKHYIO
pons IIBXT B mnarorenese »KCIEPUMEHTAIBHOIO AaTEPOCKIEPOTHUYECKOrO Ipolecca y
71a00paTOPHBIX JKUBOTHBIX, B YaCTHOCTH Kpbic. Ckopee BCero, pemamimuM (QakTopoMm B
Pa3sBUTHU aTE€POCKIEPO3a U 00pa3oBaHUM OJSIIEK B ATOM CIIydae sIBISETCS HE YBEIUYCHHE
oobema [IBXKT, a BeIsIBICHHBIE HAMH TIATOJIOTHYECKUE W3MEHEHHUS B HEW B BHUJE TITYOOKOM
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qucTpouu M BBIpaXEeHHOTO BocnayieHus. [lo-Bugumomy, Ha 3ToM (DOHE H3MEHsETCS
(eHOTUT KUPOBOM TKAHU, KOTOPBHIM MPUBOIUT K €€ PEMOJICTUPOBaHUIO. BO3MOXHO, 4TO B
HAIlIUX SKCIIEPUMEHTAX OIMPEICIISIONINM 3BEHOM Pa3BUTHUS aTEPOCKICPOTHYECKIX W3MEHEHUI
B a0pTE KPBIC SBUJIOCH MCIOJIB30BAHUE CBUHOTO caia, KOTOpoe 00JiagaeT 0ojiee MOIIHBIMU
aTepOreHHBIMH CBOMCTBAMHU 10 CPABHEHUIO C IPYTUMH BHIaMH KUBOTHOTO KHpA.

B menoMm, monydeHHBIE  Pe3yJibTAThl  CBHJETEIBCTBYIOT O  BO3MOXKHOCTH
UCIIOJIb30BaHUs CKapMIIMBaHMs KpbicaM cBuHoro caia ad libidum B kauectBe ymoOHOM
AKCIEPUMEHTAJIBHONH MOJEIH AJIMMEHTAPHOTO aTepOCKIepo3a, TO3BOJISIOMICH H3ydaTh
aTepOCKICPOTUYECKHI TPOLIECC Ha BCEX YPOBHAX - IaTOTCHE3a, KIWHUKHU, JICYCHUS U
PO UITAKTUKH.
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PA3JIEJI I11. HAYKMU O 3EMJIE

Jomamenko FO.E., MutseBa JI.A., JIamkoB M.A., Apuckuna 10.10.
CoBpeMeHHbIE METO/IbI U CTIOCOOBI MPOBEAEHHS ATPOIKOJIOTHYECKOT0 MOHUTOPHHI A
MOYBEHHOI'0 MOKPOBa

DI'FHY «Poccutickutl Hay4YHO-UCCIe008AMENbCKULL UHCIMUMYM NPOOIeM MeTUOPayuuLy
(Poccust, Hosouepkacck)
doi: 10.18411/scienceconf-05-2020-07
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AHHOTaNUA

Jist ipoBeIeHs] MOHUTOPUHTA BHEAPSIOTCSI HOBBIE CPE/ICTBA M TEXHOJIOTUH, CUCTEMBbI
HaOmoeHuit, cobopa U 0O0pabOTKM WHQOpPMAIMK, B TOM YHCIE HAa OCHOBE JaHHBIX
JTUCTAHIIMOHHOTO 30HIMPOBaHUs 3eMIId Kak Haumbosnee OObEKTHBHBIX M OINEpPaTUBHBIX. B
CTaTb€ pPACCMOTPEHBI OCHOBHBIE COBPEMEHHBIE METOABl M CHOCOOBI  MPOBEACHUS
arpo3KOJIOTUYECKOT0  MOHHMTOPHHTa  IOYBEHHOIO  IMOKPOBa.  BbIIENeHBl  METObI
JTUCTAHIIMOHHOTO 30HJMPOBAHUS; Ha3eMHbIe HAOMIONEHUS U OO0CIeOBaHUS;, JaHHbIE,
NoJIy4aeMble U3 (POHIOBBIX HCTOYHHUKOB, IPOAHATM3UPOBAHBI HX JOCTOMHCTBA U HETOCTATKH.
HaubGonee BakHBIM BOMPOCOM SIBIISIETCS BBIOOp TMOKa3aTelied MOHUTOPUHTA IMOYBEHHOTO
MOKPOBAa, MEPUOAUYHOCTH HAOMIOACHUN, METOJIOB M crnocoboB usmepeHus. CocraBieHa
(GyHKIMOHATBHAS CXeMa OCHOBHBIX TIIOKa3aTeliel, METOJIOB, CIOCOOOB MPOBEACHUS
arpo3KoJIOTUYECKOT0 MOHUTOPUHTA MOYBEHHOTO IMOKPOBa. Psij BOMPOCOB METOIMYECKOTO
xapaktepa TpeOyeT aalmpHEHIedl HaydyHOW NpPOpPaOOTKH NPUMEHUTEIHFHO K KOHKPETHBIM
MOYBEHHO-KIMMATUYECKUM YCIOBUSIM.

KiroueBble c¢jI0Ba: MOHHTOPUHI, CEJIbCKOXO3SHCTBEHHBIC 3E€MJIM, ITOYBEHHBIN
TIOKPOB, TMCTAHIIHOHHBIE METOIBI, TIOJIEBBIE NCCIICIOBAHUSI.

Abstract

For monitoring, new tools and technologies are being introduced, as well as systems
for observing, collecting and processing information, including on the basis of remote sensing
Data as the most objective and operational. The article discusses the main modern methods
and methods of agroecological monitoring of soil cover. Methods of remote sensing; ground-
based observations and surveys; data obtained from stock sources are highlighted, their
advantages and disadvantages are analyzed. The most important issue is the choice of
indicators for monitoring soil cover, frequency of observations, methods and methods of
measurement. A functional diagram of the main indicators, methods, and methods for
conducting agroecological monitoring of soil cover has been compiled. A number of
methodological issues require further scientific study in relation to specific soil and climate
conditions.

Key words: monitoring, agricultural land, soil cover, remote methods, field research.

AKTyasabHocTh. Ha ocHOBaHMM ITpuka3a MuHHCTEpCTBaA CeNbCKOro xo3diicTBa PO or
24 nexabps 2016 r. Ne 664 «O06 yrBepxnenun [lopsaka ocyiiecTBIeHHUs TOCYIapCTBEHHOTO
MOHHUTOpPHUHTA 3eMeNb CEIbCKOXO03IHCTBEHHOr0 Ha3HaueHHs» [1] B paMkax MOHHUTOpHHTA
COCTOSIHUSL ~ 3€MENIb  OCYILIECTBJISIETCS ~ MOHUTOPUHI  IUIOAOPOAMS  IIOYB  3€MEJb
CEJIbCKOXO35MCTBEHHOTO Ha3HAUEHUS M y4YeT MOKas3aTeled COCTOSHUS IUIOJOpOJUs IOYB B
cooTBeTcTBUU ¢ [lopsakoM rocynapCTBEHHOTO ydeTa IMoKa3zaTeled COCTOSHUS IUI0AO0POIHS
3eMellb CEeNbCKOXO3HCTBEHHOTO HasHaueHus [2]. B pamkax «[lopsaka» HEoOXoqMMBIe
CBEICHHUS npu OCYILIECTBIICHUH roCy/1apCTBEHHOTO MOHHUTOPHHTA 3eMelb
CEJIbCKOXO3SMCTBEHHOTO  HA3HAYeHWs  MOJy4yalOT C  HCIOJIb30BAaHMEM:  JIAHHBIX
JUCTAHIIMOHHOTO  30HAMPOBAHMS; CETH TECTOBBIX IIOJUIOHOB; HA3€MHBIX CBEMOK,
HaOMI0AeHUN 1 oOcnenoBanuii U ap. ChbeMKH, HAOMIOAEHUST U 00CIIENOBAHUS, B 3aBUCUMOCTHU
OT CPOKa M NEPUOJTUYHOCTH MIPOBEACHUS MOTYT OBITh: 0a30BbIe (UCXOAHBIC), IEPUOTNIECKUE
U OIlepaTUBHbIE.
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Jlnist ipoBeieHUs] MOHUTOPUHTA BHEAPSIOTCS] HOBBIE CPE/ICTBA M TEXHOJIOTUH, CUCTEMbI
HaOmroneHuii, cbopa u 00paboTKM wHH(pOpPMAIMM, B TOM YHCIE HAa OCHOBE JaHHBIX
JMCTAaHIMOHHOTO 30HAMPOBAaHUS 3eMJM Kak HanOojee OOBEKTHBHBIX M OIEPATHBHBIX.
Haubosiee BaXHBIM BOIPOCOM SIBIISIETCSI BBIOOp IOKa3zaTellieli MOHMTOPUHIA ITOYBEHHOTO
HOKPOBA, NEPUOJMYHOCTH HAOIIOACHH, METOJIOB M CIIOCOO0B M3MEPEHHUSL.

B cBa3m c BBIIIECKa3aHHBIM, OCHOBHAs IEJb CTaTbl — pacCMOTPETb H
NPOAHAJIM3UPOBATh  OCHOBHBIC  COBPEMEHHBIE  METOABl M CIOCOOBI  MPOBEACHUS
arpodKOJIOTUYECKOT0 MOHMTOPHHIA TIOYBEHHOTO HMOKPOBA, KOTOpPHIE OyIyT HCIOIB30BATHCS
HaMH B JaJIbHEHITNX MCCIICIOBAHUSIX.

Matepuanabl M MeToAbl. OCHOBHbIE METOJBl HCCIEIOBaHHMS OCHOBBIBAJACh Ha
CHCTEMHOM IIO/IXOJIC aHAIW3a M CHHTE3a, METOAax O0O0OOIIeHMs, HHTEPHOIALUH, ONHCAHHS,
CpaBHEHHs Pa3IMYHBIX HCTOYHUKOB HH(OpMAIMH: Hay4dHBIE CTaThbH OTEYECTBEHHBIX U
3apyOeKHBIX YUCHBIX, OECIUTaTHBIE HHTEPHET-TIOPTAJIBI C apXUBOM KOCMHUYECKHX CHUMKOB.

PesyabTaTrel M uX 00cy:kaeHusi. IIpy mpoBeneHMM MOHHMTOPHHIA 3€MeNb MOXKHO
BBIJICIUTH TPH OCHOBHBIX METOJA MOJYYCHUs HEOOXOIMMON MHMOPMALUU: TUCTAHIIMOHHOE
30HIMPOBaHKE, HA3eMHbIC HaOMIOIeHNs 1 00cIe1oBaHus, (DOHIOBBIE MaTEPUAIIBI.

B Ttabmume 1 BbIIeNeHB OCHOBHBIE JOCTOMHCTBA M HEIOCTAaTKH KaXIOTO U3
NPECTAaBICHHBIX METO/Ia arpO’KOJIOTHIECKOTO MOHUTOPHHTA.

Tabnuya 1
OcHogHble MemoObl acpOIKOI02ULECKO20 MOHUMOPUHSA

MeTO,I[LI AI'PO3KOJIOTHICCKOTO MOHUTOPHHIA

Hazemursle HaOmonenus 1

Z[I/ICT&HHI/IOHHOG 30HAUPOBAHUE CDOHI[OBI)Ie JaHHBIC

o0cne1oBaHus

JIOCTOMHCTBA

Bo3moxkHOCT HabmoaaTh u PerpocnekTuBHbIE NaHHBIE
OT10Op MOYBEHHBIX OOpa3LOB IS

PErUCTPUPOBATH CBEICHUS 00 OOIIUPHBIX O COCTOSIHUM TOYBEHHOTO
arpoXUMHUYECKOrO aHAIN3a

JIeTpaIMpOBaHHbIX arpojanamadrax IIOKpPOBa

Bosnbinasi 0630pHOCTH TO3BOJISIET YBUICTD Cepust  kaprorpaduyeckux
BusyanbHoe OIICHUBAHHE

KPYIHBIE PETHOHAIBHBIE OCOOECHHOCTH .~ | MmaTepuanos 3a

N Mopdonoruueckux 0coOeHHOCTEH, .

AHTPOIIOTEHHOTO BO3/IeHCTBUS Ha JUTUTEITbHBIA MEepHOJL
CTPYKTYPBI, I[BETA OYBBI

COCTOAHHME TOYBCHHOT'O TTIOKPOBa BPEMCHU

B03MOXHOCTh ~ MOJy4Yarh  JETATbHYIO
YTouHeHue BU3YaJIbHBIX

uHpopMmanMioo 0  TPYAHOIOCTYITHBIX N Crarucruueckas

o U3MCHCHUU Ha UMCHOIIUMCS

paliloHax C HCIOJb30BAHMEM METO[a UHpOpMAIIHS 0
IUTaHe 3eMJICTIONb30BaHUs (HOBBIC

IKCTPAITOJISIIIAI Jemn(poBOYHBIX . | moKazarensx [MOYBEHHOTO
JI0OpOTH, rpaHullbl noJieH,

NPU3HAKOB  HA  OCHOBE  BBIJEJICHHS TUTOTOPOIHSI

JIECOTIOCAJIKH | T.JI.).
naHamadToB-aHAJIIOTOB

VYTouHeHue (hakTHUECKOrO
pa3MeIeHns ITOCEBOB
CEIILCKOXO3SIMCTBEHHBIX KYJILTYD
H COOJIONEHHE CEBOOOOPOTOB,

B03MOXXHOCTD pPeryssipHOTO IpPOBENCHUS
COCTOSHHUE  IIOCEBOB, CTENEHb

TIOBTOPHBIX CHEMOK IIO3BOJIACT BI)I6paTI>

3aCOPEHHOCTH, COOTBETCTBHE
JTy4IIue U300pakeHus, a TaKkKe H3yIeHUe
KOH(pUTYpaLuu " IO U
JUHAMUKH TIPUPOTHBIX MPOIIECCOB
KaJacTpOBOMY HOMEpY
3€MEJIBHOTO yYacTKa, CTEleHb
3POAUPOBAHHOCTH

(memmpoBaHHOCTH) TOYBHI U JIP.

KommnekcHpIit  XapakTep HHQOpPMAIUN
NO3BOJIIET  HUCIONB30BaTh  MX I

N3y4YCHUA B3aHNMOCBA3HU: II04YBa—
CeJIbCKOXO03SUCTBEHHAs KyJbTypa—
YPOKaHOCTh

Ha cHHMKax ¢ BBICOKHM pa3pelieHueM
MOXHO paCHO?;HaTI) BU/bI }Ierpaﬂaum/l nu
HX 0COOEHHOCTH

HELOCTATKHU
Hanuuwme o00ma4HOCTH HE  IO3BOJIAET JnurenbHbli  BpeMEHHOM
o TpaHcnopTHsIe, BpEMEHHbIE
WCTIONB30BAT  OTIPEJENCHHBIA  MEpUON | o TIePUO]T TOJTy9EHUS

CBhEMKH p uHpOpMAIUU
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Ha pucynke 1 paccMmoTpeHa (QyHKIMOHAIbHAs cXeMa OCHOBHBIX IIOKa3aTeleH,
METOJIOB, CITIOCOOOB MPOBEACHUS arpPOIKOJIOTHYECKOT0 MOHUTOPHHIAa TOYBEHHOTO TTOKPOBA.
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HWIBECTROBANME, COCTORIME - ARG
L
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PucyHOK 1- @yHKl{uOHaJleaﬂ cxema OCHOBHbIX noxasamezzeﬁ, Memoaoe, cnocobos npoee()emm
aAcpod3KoI02UHeCKo20 MOHUmMOpuHaa

O6paboTka MaTepHaliOB JAaHHBIX JTUCTAHIIMOHHOTO 30HIMPOBAHUS MPEICTABISET
co00il CIOXHBIA MpoIlecc, BKIOYAIOMIMA MHOXECTBO OIEpalfil pa3jiMyHOr0 Ha3HAYEHUS.
OTH omeparii MOTYT KacaThCsl HEMOCPEICTBEHHO TEMATHYECKOTO NEHIM(PPUPOBAHUS HIIH
HOCHUTh BCTIOMOT'aTeNbHbIA XapakTep, ObITh 0053aTeTbHBIMU UITH HET.

Metozbl 00pabOTKH JAaHHBIX JTUCTAHLMOHHOTO 30HAMPOBAHUS MOAPA3/EIAIOT Ha 1B
TPYINIIBI: METONBI, 00ecreYnBalonIfe SPKOCTHBIE M TEOMETPUYECKHe IpeoOpa3oBaHuUs
CHMMKOB, OHH HAIpaBJICHbI Ha 00JerdeHe BU3YaJIbHOTO JCIN(PUPOBAHNS, TTOBBIIICHHE €T0
OOBEKTUBHOCTH M JIOCTOBEPHOCTH, a TaKkK€ MOATOTOBKY CHHMKOB K IIOCIEIYIOLIEMY
ABTOMAaTH3UPOBAHHOMY nemuprupoBaHUIO u METOIbI aBTOMATH3UPOBAHHOTO
nemudpupoBanus [3].

Metoapl ynydIIaromux Mpeodpa3oBaHUii OOBIYHO NMPUMEHSIOT B KauecTBE IEPBOIO
mara B HCIOJIb30BAHMHM CHUMKOB: JUIS WJACHTH(HKANK H300pa3suBIIMXCS oOyacTedl
O00BEKTOB, OINpPENENCHNs MX MECTONOJOXKEHUS W I H3BJICUYEHHS HHPOpMAIMH 00 HX
N300pa3UTEIbHBIX CBOWCTBAX M NpU3HAKax. SIPKOCTHbIE TpeoOpa3oBaHHUs CHUMKOB
BKJIIOYAIOT B ce0si: paMOMETPHUECKYIO M TEOMETPHUECKYIO KOPPEKIIMIO IIU(PPOBBIX CHUMKOB
(BBIYMTaHHE TEMHBIX IMHKCEJIOB, MPeoOpa3oBaHKUEe SIPKOCTU B OTPAXKATEIbHYIO CIOCOOHOCTH,
MOJICIIUPOBAaHUE BIUSHUS aTMOchepbl M JAp.), yAydyllleHHe IUPPOBBIX H300paKeHUH
(M3MEHEeHHusT SPKOCTH M KOHTPACTHOCTH HM300paKCHWUsS, BBIZACICHUS KOHTYPOB 33/1aHHOMN
KOHTPACTHOCTH, (DWIIBTpAlMs 3HAUYCHHUH SIPKOCTH U BBIACICHHE KOHTYPOB C LENBI0 O0TOOpa
JJIEMEHTOB HW300paKEHUs, IBETHOE CHHTE3UPOBAHHUE, I[BETOKOJMPOBAHME), AITOPUTMBI
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TpaHC(HOPMHUPOBAHUS CHUMKOB (METOT OMITMHEHHON U KyOWYeCKOW MHTEPITOJISIITUHU, CO3/1aHNUE
MO3auK CHUMKOB U J1p.) [4].

Kak ormedeno B paborax [5—7], B MOCIeIHUE TOIBI CTATH aKTHBHO MCIOJIB30BATHCS,
JUIsT. MOHUTOpPHUHTa arpojiaHamadToB (HaOMIOJAEHHE W KOHTPOJIb PA3IMYHBIX MPOIECCOB U
SBJICHUH B MpejiesiaX OJHOr0 OPOIIAeMOro X03sHCTBA WM OTAEIBHO PACIOIOKEHHOTO MOJIS),
y)K€ CO3JaHHbIE M Pa3BUBAIOIIMECS B paMKaxX CIEHUATM3UPOBAHHBIX CHCTEM MOHMTOPHHIA
UH(POPMALIMOHHBIE TPOAYKTHI W YCIYrd, KOTOpble o0ecrneynBaroT cOop, 00paboTKy,
apXUBAIMI0 ¥ TPEIOCTABICHUE JAHHBIX JUCTAHIIMOHHOTO 30HIUPOBAHUS U PE3YJIBTATOB WX
00paboOTKM MO CENbCKOXO3SHCTBEHHBIM 3eMJISIM Ha Bcell Tepputopun Poccun. B yactHocTH,
mis PoctoBckodt  oOmactu  pa3paboTaHa Takas TeoMH(OpMalMOHHAs CHCTEMa C
MIPEI0CTaBICHUEM U TTOMOJIHEHHEM JIaHHBIX 10 pailoHam obnact [§].

Metoasl  nemm@pupoBaHUs, OCHOBAaHHbIE Ha MPEOOpa3OBaHUU CHEKTPAIbHBIX
SIPKOCTEH — OCHOBHAs 33/1a4a MPU MCIIOJIb30BAaHUHM CHUMKOB ISl MCCIIEIOBAHUN TTOYBEHHOTO
TUTO/IOPO/INSL CENTbCKOXO3SHUCTBEHHBIX yroauid. K nemmppoBoyHbIM IprU3HakaM 00BEKTOB Ha
CHMMKAaX OTHOCSTCS: TOH, IIBET, pa3mep, popma, TEKCTYpa, PUCYHOK, TeHb, MECTOIIOJIOKEHHE,
CBSI3b C IPYTUMU 00BEKTaMHU.

MeToapl CHMHTE3UPOBAaHUS M aHAJIMW3a TJABHBIX KOMIIOHEHT HalpaBlIeHbl Ha
WHTETPUPOBAHUE TPU3HAKOB I[IOYBEHHOTO IUIOAOPOIUS B CHEKTPAaJIbHOM IPOCTPAHCTBE:
NEPBBI OCYHIECTBISET MEPEXO] OT TPEXMEPHOTO MPEICTABICHUS K OJHOMEPHOMY C HOBOU
KOOPJAMHATON — IIBETOM, BTOPOE — MPeoOpa3yeT CIEeKTpalIbHbIe KOOPIUHATHI B TOKA3aTENN
KOHTpAacTa.

Jlis  BBIMOJHEHHS] MPOUEAYPhl CHHTE3HMPOBAHUS BBIOMPAIOT TpPU 30HAIBHBIX
U300paxeHus, KOTOPbIE PACCMATPUBAIOT KaK KPACHYIO, 3€JICHYIO U CHHIOI COCTaBJISIOUIYIO
namutpel RGB (R — «red» ¢ qnmunoit Bonusl 0,7 MmkM; G — «green» ¢ qiuuHON BosHbI 0,5461
MKM; B — «bluex» ¢ aimunoi Boanbl 0,4358 mMxm) (pucyHok 2) [9].

A — 6 ecmecmeennvix yeemax 4—3-2; b — 6 ungppaxpacnom ouanazone; B — nodxcnvle ysema, I — unoexc

pacmumenvHocmu

Pucynox 2 — @pacmenm svidenenus 3poouposantozo yuacmka azponanowagpma Munreposckozo paiiona

Pocmosckotii obracmu nocie npumeneHus: pasnuiHbIX CHEKMPATbHLIX KAHAL08 NO KOCMUYECKOMY CHUMKY
cnymuuxa Sentinel-2 (02.04.2020)
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MeTo/ TIIaBHBIX KOMIIOHEHT, IOJPOOHO paccMOoTpeHHbIH B [10], ucnonbs3yeTcss 4To0bI
YCTPaHUTh M30BITOYHOCTh MH(POPMAITUU U CKATh 00BEM aHATM3UPYEMBIX JaHHBIX B KaHAIAX
MYJIBTUCTIEKTPAILHOTO CHUMKA.

[IpeoOpa3oBaHue IIaBHBIX KOMIIOHEHT aKTUBHO HCIIOJIB3YETCS B TPEX HAIPABICHHSIX
UCCIICIOBAHMM, CBS3aHHBIX C JUCTAHIIMOHHBIM HW3Y4eHHEeM arpoyianamadroB. 1o
HETOCPEJCTBEHHO JaHMa(THBIA aHaIW3 TEPPUTOPHH, H3YyYCHHE 3EMIICTIONB30BAHHS U
OIICHKA JIETPaIUPOBAHHOTO MOYBEHHOT'O TOKPOBA.

[Ipn nanamadTHOM aHAIM3E MPEOOPAa30OBAHHME TJIABHBIX KOMIIOHEHT HCIIOJIB3YyeTCs,
YTOOBI TOJYYUTh WHTETPATBbHBIC XAPAKTEPUCTUKH JaHAmadTa HAa OCHOBE Pa3HOPOIHBIX
JAHHBIX — KOCMHYCCKHX CHHMKOB, ITM(PPOBBIX MojecH penbeda, Ha3eMHBIX JTaHHBIX,
kaprorpaduueckux MatepuanoB. B Poccun npeobpazoBanue TIaBHBIX KOMIIOHEHT TPUMEHUI
J. H. Koznos mnst uudpoBoro nanamadTHOTO aHaiu3a C LENbI0 KPYMHOMAcIITaOHOTO
noyBeHHOTO Kaprorpaduposanus [11], 3a pyoesxxom — Byrne et al., Fung u LeDrew [12, 13]

(pucyHok 3).

A — Azoeckuil pation Pocmosckoti oonacmiu,
b — Munneposckuii paiion Pocmogckoii obnacmu
Pucynox 3 — I[Ipumenenue yugposuix mooeneti penvepa 08 azpoIKon02ULecKo20 MOHUMOPUH2A IPOSUOHHBIX
npoyeccos

MHOTrOYHCICHHBIE AKCIEPUMEHTaNIbHbIE ucciaenaoBanus [14-16] cmocobcTBOBaAN
OTIpEICNIEHUI0 TPeX Oceil (TpeX MPOUM3BOAHBIX MPU3HAKOB), OTPAKAIONIIUX CIEKTPAIbHYIO
CTPYKTYpPY IAHHBIX W HH()OPMAIMIO O COCTOSHHH PACTUTEIHHOTO TOKPOBA. DTH TPU3HAKU
Ha3BaHbl soil brightness SpKoOCTh (MHAEKC SPKOCTH MOYB — B3BEIICHHAs CyMMa 3HAuY€HUUN
ITUKCENIOB BCEX 30H CHUMKA, YUMTHIBAIOIIAsS MaKCHMAlbHOE BapbHPOBAaHHE OTpaKaTeIbHON
CIIOCOOHOCTH TIOYBHI), greenness (MHAEKC 3€lIEHON pacCTUTETbHOCTH — KOHTPACT MEXAY
OmmkHEeW WHPPaKpaCHOW M BUAUMOM OOJACTSIMHU, B 3HAUUTEILHOW CTEMEHU OTPEIeIISIOIIHA
KOJIMYECTBO 3€JIEHOW PacTUTEIBHOCTH B OTOOpakaeMoil oOmactu) u wetness (BIaKHOCTH
OTHOCHTCS K BJI&YKHOCTH TIOYB ¥ BJIaroCO/IepP:KaHUI0 aTMochepsl).

[Ipy aBTOMATHU3UPOBAHHOM JEIIHU(PPUPOBAHUH BO3MOXKHO MONHOE (KIaccupuKaius
0e3 oOydeHms) Wiau dacTuyHOe (Kiaccudukanus ¢ oO0ydeHHeM) HCKIIOUYEHUE BIUSHUS
YeoBevecKoro (hakTopa Ha MONydaeMblil pe3ynbTaT. Takas cUTyalusi 4acTO BO3HUKAET MPH
TVICTaHIIHOHHOM HCCIIEJJOBaHUU HEOTHOPOIHOCTH TIOYBHI, U HCITOJL30BAaHHUE KITACCHU(PUKAIINN
0e3 00ydeHHs CHIDKaeT CyOBEKTMBHOCTH TpoBeAeHHs TpaHull. llpomecc kimaccudukarum
COCTOUT B pAacCHpeleNieHHH BCeX IHKCEJIOB CHHMKa IO KjaccaM B COOTBETCTBHH C
OTpaXaTeIbHOW CIIOCOOHOCTHIO (3HAUEHHWEM CHEKTPAIBbHON SPKOCTH) KaXJIOro WX HUX B
OJIHOW MJTM HECKOJIBKUX 30HaX crekTpa [17].
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Haubonee wacto mnpuMeHsiercs anroput™m kiaccuukanum 6e3  0OydeHus
(aexonTponupyemas kiaccudukamus) K-Means, a taxxke amroputm ISODATA. JlanHbIi
QITOPUTM TO3BOJISIET BBIACIUTH KOHTYpa C HEKOHTPACTHOH MO CHEKTPATbHOU SIPKOCTH
CTPYKTYpOI1, HAaIpUMep pa3IUYHbIC CEIbCKOXO3SIMCTBEHHBIE KYIbTYPhI, IOYBBI C PA3TUYHBIM
COJIep’)KaHUEM TyMYyca, 3aJIe)KHBIC YIACTKH U IPYTHE OOBEKTHI.

Cpenu xnaccuukanuu ¢ 0Oy4yeHHEM BBIIEISIOTCS AITOPUTMBI, OCHOBAHHbBIE Ha
METOJlaX  MapajuiesenunenoB  (Hamboliee  MPOCTOH  alrOPUTM, OCHOBaHHBIM  Ha
JETEPMUHUPOBAHHOM  TOJXOJE), aNrOPUTMbI  KJIAacCH(PHUKAUUU [0 MHUHUMAJIbHOMY
PaCCTOSHUIO, aNTOPUTM KIacCH(PUKAIIUM HA OCHOBE METO/a MaKCUMAIBHOTO MPABIOMOA00MS
[18].

B mnocnennee BpeMs HauboJsblllee paclpOCTpAaHEHHE W AKTYAIBHOCTh IOJYYHIIU
METOJIbl JMCTAHIIMOHHBIX HCCIEAOBAHUNA COBMECTHO C IOJIEBHIMH OIbBITAMU JUJISI OIICHKHU
JTUHAMHYECKHX TOKa3aTelield IMOYBCHHOTO ITOKPOBA, KOTOphIE Oa3MPYIOTCS HAa H3yYECHUH
CHEKTPaJIbHOM OTpa)kaTelbHOW CIIOCOOHOCTH W Y4eTe CIEKTPAIbHBIX CBOWCTB IIOYB.
B PocHUUIIM Benyrcss wuccneqoBaHUs M3Y4EHHMS IIOYBEHHOIO IIOKPOBAa B ACIEKTE
IPEIM3HMOHHOTO OPOIICHHUS C UCIOJb30BAHUEM COBPEMEHHBIX METOIOB U CrocoboB [7, 19—
21].

BriBOABI.

1. [Ipy  MOHUTOPWHTE TIOYBCHHOTO IIOKPOBA ONTUMAIBHBIA  pe3yibTar
JIOCTUTAETCS TMPU COBMECTHOM HCIOJB30BAHUU JUCTAHIIMOHHBIX METOJOB U CHOCOOOB
UMUTAIIIOHHOTO MOJICIUPOBAHUS, HHTCTPUPOBAHHBIX B reorpaduieckre WHHOpMAIUOHHBIE
cuctembl. B Hacrosiee BpeMsi OHH OCHOBBIBAIOTCS Ha Pa3pabOTKE U BHEAPEHUU Pa3HOTO
pona reomH(OPMAITMOHHBIX CHCTEM, CHHTE3HPYIOIIMX METOJIbI 00paObOTKH TpPaTuIMOHHBIX
MOJIXOJIOB C METO/IaMU JAMUCTAHIIMOHHOTO 30HAUPOBAHHUS.

2. [TpoBeneHHBIC UCCIICOBAaHMS OTEYCCTBEHHBIX U 33apyOCKHBIX aBTOPOB
MOKa3aji, YTO COBPEMEHHBIE METOJbl M CIOCOObI MOHUTOPUHIA TOYBEHHOIO IOKPOBA,
reonH()OpPMAIIMOHHBIE CHCTEMBI W 0a3bl JAHHBIX IMOYBEHHOTO IOKPOBA, CO3/aBacMbIC JUIS
WHBEHTApU3AIMH U OLIEHKH MOYBEHHBIX PECYPCOB, MOKHO YIYUYIIUTh B PE3yNbTaTe YCUICHUS
WCCJICIOBAHWI B TAKMX HAIPABICHUSIX UCCIICIOBAaHUS arpojaHamadToB, Kak:

— pa3paboTka aBTOMATH3UPOBAHHBIX METOJIOB ACHIUGPUPOBAHUS TOYB U HX
OTJIEIHbHBIX CBOMCTB MO JAHHBIM JUCTAHIIMOHHOTO 30HAUPOBAHMS,

— W3y4eHWE B3aWMOCBSI3¢H TIOYB W TIOYBEHHOTO IIOKPOBAa C WHBIMHU
KOMIOHEHTaMu  JaHamadTa  (MOYBEHHO-NaHAMA(THBIE  CBS3M)  Ha
KOJIMYECTBEHHOM YPOBHE C YYETOM PETHOHATBHON CHICIIU(PUKH.

3. Jns pacummpenus mnoao0HOW mpakTHKH B Poccuu 0coOyro akTyalmbHOCTb
npuoOpeTaeT JanbHEHIIee pa3BUTHE HCCIEAOBAHWNW 10  YCWJICHHIO  METOJOJIOTHH
muddepeHIIMPOBAaHHONW U KOMIUJIEKCHOW OIEHKH arpo3KOJOTHYECKOr0 KauyecTBa MOYBEHHOTO
MOKpPOBa C y4eTOM HX MPOBUHIMAIBHO-TEHETHUYECKOTO Pa3HOOOpa3usi, MECTHBIX
ocoOeHHOCTeH TanamadTa v 3eMJICTIOIb30BaHMUS.

*k*k
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PA3JIEJI IV. JHEPTETUKA
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B03M0KHOCTB MCIIO0/Ib30BAaHUSA HHPOPMALMOHHBIX NPU3HAKOB MOBPEKACHUM
ACMHXPOHHBIX F€HEPATOPOB BETPOIHEPreTHYECKUX YCTAHOBOK /ISl pa3padoTKu
YCTPOMCTB 3aLMThI

@I'bOY BO Kybanckuii ecocyoapcmeennulil azpapHulil yhusepcumem umenu U.T. Tpyouruna
(Poccus, Kpacrooap)
doi: 10.18411/scienceconf-05-2020-08
idsp: scienceconf-05-2020-08

Pa3zButue coBpeMEHHOH BETPO’HEPIeTUKU HIAET B OCHOBHOM II0 JBYM KPYIHBIM
HAIpaBJIEHUsIM: —  BETpOdHeprernyeckue ycraHoBku (BDY) manoir  moumHocTw,
npeJHa3HauYeHHbIe Uil OOecleYeHHs aBTOHOMHOIO 3JIEKTPOCHAOXKEHHUS H30JIMPOBAaHHbIX
00BEKTOB U OOBEKTOB, yIaIEHHBIX OT JIEKTPUUECKUX ceTeil; — KpynHble BeTponapku (BII) Ha
6a3e BOY meraBarTHOro Kiacca, paboraromnye B cocTaBe 00beIMHEHHBIX YHEPTOCUCTEM.

BOY Moxer wucnonb30BaThCsS Il  OCHOBHOI'O WM PE3EPBHOIO  INHUTaHUS
noTpeOuTeNel, yialeHHbIX OT JUHUNA 3J1eKTponepeaay. BeTposiekTpocTaHuIo0 0JTHO3HAYHO
BBITO/IHEE HCIIOJIb30BATh B CPABHEHUU C OEH30-IU3EIbHBIM I€HEPAaTOPOM, TaK KaK OHa HE
CO3/1aeT CWJIBHOTO IIyMa, He TpeOyeT TOIUIMBA, HE 3arpsA3HsET OKPYKAIOIIYI Cpeny
BPEIHBIMHU BBIOPOCAMU M HE TPEOYET CIIOKHOTO TEXHUIECKOTO 00y KiuBaHus [3].

MHorooOpa3ue koHCTpykuuii BOY mposiBisieTcst mpexae BCero B HCHOJIb30BaHUU
BEJYLUIMMH [POU3BOJUTENISIMU HECKOJIbKMX THUIIOB T'€HEPAaTOPOB 3JIEKTPUUECKON SHEpruw,
KOTOpbIE, B CBOI Oue€pelb, NPEABABISAIOT pa3JIMYHbe TpPeOOBaHUS KaK K CHCTEMaM
yIpaBiIeHUS U PETyIUPOBaHUS KOMIUIEKCOB B I€JIOM, TaK M K HAJIMYUIO WK OTCYTCTBHIO
JIOTIOJTHUTENBHBIX CTYNEHEeW MpeoOpa3oBaHus JIEKTPUUYECKON SHEPruu 10 MOJKIIYEHUs K
AIIEKTPUYECKUM CETSM.

XapakTepHOl O0COOEHHOCTBIO COBPEMEHHOro TMapka MoUHbIX BOY  sBisercs
NpUMEHEHHE B OOJbIIMHCTBE KOHCTpYKUMH (Oosnee 80 %) aBTOHOMHBIX ACHHXPOHHBIX
reHepatopoB (AAI') ¢ KOPOTKO3aMKHYTBIM poTOpoM. HecMOTps Ha OTHOCUTENIBHO CKPOMHBIE
SHEpPreTUUECKHUe IOKa3aTelu, ONpEeAeNsomuMU (akTopaMu BBICTYHAlOT OoJjiee BbICOKAs
HaJAEKHOCTh ACHMHXPOHHBIX MAallMH W MEHBIIME 3aTpaTbl Ha IIPOU3BOJCTBO EIMHHUIIBI
ANEKTPUYECKON SHEPIUU B CBSI3U C UX MEHBIIIEH CTOMMOCTBIO.

B nopasnstonieM OOJBIIMHCTBE CIIy4aeB OTKa3bl ACHHXPOHHBIX MAIIWH MPOUCXOISAT
U3-3a TOBPEXJECHHUS OOMOTOK, NMpPU 3TOM OOJBIIMHCTBO MOBPEXKICHUN MPUXOAUTCS Ha
3aMbIKaHUs MEXJy BUTKaMM. Eciam reHepatop He moTepseT BO30YyXJE€HUE MPH 3aMbIKaHUU
MEXJy BUTKAMH U COXpPAaHUT BPEMEHHYIO pPabOTOCHOCOOHOCTh, TO HAAO CUUTAaTh, YTO OH
HaXOJUTCSI B COCTOSHUM CKpPBITOIO OTKa3a, BBIIBIEHHE KOTOPOTrO HEOOXOIUMO ISt
oOecrieyeHns HaEeXKHOCTU 3JeKTpocHaOkeHus [4]. Takke B COCTOSHUU CKPBITOIO OTKa3a
ACUHXPOHHBII T€HEepaTop MOXKET HAaXOJHUTbCA B ciydae OOpbIBa OJHO WJIM HECKOJIBKHX
CTepXHell KopoTko3aMKHyToro potopa [1]. Takum o0pa3omM BO3HHKAeT HEOOXOAUMOCTb
MOCTPOCHUSI COOCTBEHHOM 3alUThl aBTOHOMHOI'O aCHHXPOHHOTO r'eHeparopa [2].

YcTaHOBIEHO, YTO B Cllydae BHUTKOBBIX KOpOTKHMX 3aMbikaHui (K3) mHecummerpus
TOKOB M HallpsDKEHUM HE BEJIMKA U CpaBHUMa C HECUMMETpUU B Lienu Harpy3ku AAI. Oto He
MO3BOJIIET BBIMOJHUTH 3aIIUTY, PEarupyrollyl0 Ha JaHHYI0 HECUMMETpHIO. ToXXe MOKHO
CKa3aTh 1 00 U3MEHEHUU TaPMOHMYECKOTO CIIEKTpa TOKOB U HampshKeHu [5].

B kauectBe 3ammthl oT Mexda3Hbix K3 MOXHO HCNONB30BaTh YCTPOMCTBO MAJis
muddepeHmanbHO-GazHol  3amuTel  [7], a Takke Jaud¢epeHIuanbHOW  3aIUTHI
ACHUHXPOHHOTI0 reHeparopa [8].

Jiia 3amutel AAIT ¢ nByms mapajuieIbHbIMH BETBSIMHM BO3MOXHO HCIIOJIB30BAHUE
nonepeuHoi auddepeHaaTbLHOM 3aUThI.
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Hcnonp3oBaHue yCTpoWcTBa 3allUThl, B KOTOPOM HCIOJNb3YeTCS BHUOPONATUHK,
MO3BOJIIET OCYIIECTBIATH 3allUTy OT OOJIBIIMHCTBA TIOBPEXKIECHUN, BBI3BIBAIOIINX
YBEJIMUEHUE aMIUIMTYAbl KOJIEOaHUM KOpIlyca MalIMHbl TAKUX, HAIIPUMEP, KaK BUTKOBBIE U
Mexpazapie K3 [6]. YCTpoiCTBO MO3BOJSET 3alIUTUTH JJICKTPUUYECKYH0 MAIWHY, B TOM
yucie AAD' oT HeucnpaBHOCTEHN MOJMINUITHUKOB U JIp.

Ha pucynke 1 n3o6paxxeHa mpuHIIMIIHAIBHAS CXeMa yrpaBieHus 1 3amuThl AATL, a Ha
pUCYHKE 2 TpeICTaBlieHa OJOK-CXeMa 3alllUTHOTO YCTpOoWcTBa. JlaHHOE yCTpPOWCTBO
COJICPKUT 3aAIIUIIAEMYIO JIEKTPUYECKYI0O MalIMHy 1, BUOpOJAaTUYMK 2, KOTOPBIM KPEHMUTCS Ha
Kopryce MammHbl 1. BuOpomatumk 2 moakio4aeTcss K BXOAY 3alIUTHOTO yCTpoiicTBa 3,
BBIXOJ KOTOPOTO IMOJAKIIOYEH K DJIEKTPOMAarHUTHOMY OTKIIIOYAIOIIEMY MEXaHHU3MY
KOMMYTAllMOHHOTO anmapara 4, KOTOpbIi oOecreyrBaeT MOAKIIOYCHHE K EMKOCTSIM
camMoBO30Yyx1eHus Tpexda3HOH CTaTOPHOI OOMOTKH MalINHBbI.
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Pucynox 1 — Cxema ynpaenenus u sauumsi ACUHXPOHHO20 2eHepamopa

Ha pucynke 2 mnoka3zaHa OJIOK-CXeéMa 3alIMTHOrO ycTpoiicTBa. BuOpomatumk 2
NOJKIIIOUEH K BXOJQy OJIOKa CpaBHEHHsS S5, K BBIXOJY KOTOpPOIO BKJIIOYEH YCHJIUTENb
IIEKTPUYECKOr0 CUTHANIA 6, TIOJAIOUINI YCHIIEHHBIM CUTHAJI HA MCIIOJHUTEIbHBIA MEXaHU3M
(pene) 7, KOTOpBI TPUBOAUT B JICUCTBUE JJICKTPOMATHUTHBIA TPUBOJ] ABAPUUHOTO
BBIKJIFOUEHMS BBIKJIIOUaTeNs 4 (HyMmepalus MO3UIMOHHBIX 0003HaueHH Ha pucyHkax | u 2
oOutast). biok nuTtanus § BbIXOJaMM MOAKIIOUEH K OnokaMm 5 u 6 u obecrnieunBaer padboTy
3THUX 010K0B. biioku 5, 6, 7 1 8 B COBOKYITHOCTH COCTABIISAIOT 3aIIUTHOE YCTPOMCTBO 3.

Curnanom BHOpoAaTuMka 2 SBISETCA DJJIEKTPUUECKOe HampspkeHue. B Omoxke
CpaBHEHHMsT 6 DOTOT CHUIHal CpPaBHHUBAETCA C 3aJaHHBIM JTAJOHHBIM HAIPSHKCHHUEM,
COOTBETCTBYIOILIMM HOPMAJIBHOMY PEKUMY PaOOThl MAIMHBI, U MPHU MPEBBIIIEHUH CUTHAja
JaTYMKA YCTAHOBJIEHHOW 3TaJOHHOW BEJWYMHBI (hOpMUpPYETCsS AIIEKTPUUYECKH CHUTHal Ha
BbIxoze Oioka 5. Ilpu BennumHe curHama JaT4vka 2 MEHbIIE YCTAaHOBJIEHHOHM 3TaJOHHOMN
BEJIMYMHBI Ha BBIX0/IE 0J10Ka 6 CUTHAJl OTCYTCTBYET.

B kadectBe BHOpPOAATYMKOB MOTYT OBITH MCIOJIB30BAaHbl IMHE303JIEKTPUUECKUE

AIIEMEHTHI, HAIIPUMEpP THTaHAT O6apus ( BaTiO2 ).

YcTpoiictBo paboTaer cienyrommM oOpazoMm. [Ipu BKIIFOUEHWH KOMMYTAIMOHHOTO
amnmaparta 4 ucrpaBHasl ANIEKTPUUECKas MamMrHa | BO30yXaaeTcsi, TPH TOM KOPITYC MalTUHBI
1 monBepraeTcsi HOpMalbHBIM KoJebaHusM, (GukcupyembiM BHOpomaTuukoMm 2. CHrHam
BUOpoOMaTuMKa 2 TOJaeTcs Ha yCTpOMCTBO 3amuThl 3. [Ipu sToM amrumrtyna koseOaHUi
KOpITyca MallvHbI | MEHbIe 3aJJaHHOW BENUYHHBI, 3alIUTHOE YCTPOUCTBO 3 HE (OopMUpPYET
CHUTHAJ 3alllUThl, H OJJEKTpUYecKas MammHa 1| paboTaeT HOPMaIbHO, OCTaBasCh
MOJKIIIOUEHHOW K ceTH. B cilydae OTCYTCTBUSI CHUTHalla Ha BbIXOAE OJOKa CpaBHEHHUS 5
cpabaTbIBaHKE UCTIOTHUTEIHHOTO MEXaHU3Ma 6 M OTKJIFOUCHHE BBIKITFOUATENS 4.

[Ipn Bo3HMKHOBeHMH BHUTKOBOro K3 B 0OMOTKE cTaropa HapylIaeTcs paBHOBECHE
MarHUTOJBIDKYIIIUX CHJI Tpex(]a3zHoil OOMOTKH, TOSBISIOTCS AJIEKTPOMATrHUTHBIE CHJIBI
OJHOCTOPOHHETO TSDKEHHUS pPOTOpa, BCIEACTBUE 4YEro IMOABISIOTCA JONOJHHUTEIbHBIE
Kosie0aHus KopIlyca MalluHbl | ¥ curHain BUOpoAaTyrKa 2 MPEeBBIIIAeT OPOTOBOE 3HAUCHHUE.
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Pucynox 2 — Bnok-cxema 3awumno2o ycmpoucmesa
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Curnan Ha BbIXOe OJIOKa CpaBHEHHs 5 YCHJIMBAETCS YCHIIUTENEM 6 WM BBI3BIBACT
cpabaThIBaHHE HCIIOJHUTEIBHOIO MEXaHHW3Ma 7 3allUTHOrO ycTpoiicTBa. VCHOMHUTENbHBIN
ME€XaHU3M 7 NPUBOAMT B JAECUCTBUE NIPUBOJ aBapUHHOIO OTKJIIOYEHMs BbIKIOYaTens 4,
KOTOPBIM BBI3BIBAET 3AILUTHOE OTKJIKOYEHUE ACMHXPOHHOI'O I'€HEepaTtopa OT LENU €MKOCTEU
CaMOBO30YKI€HUS.

AHaNOTUYHbIE TMPOLECChl MPOTEKAIOT NPH HEUCIPABHOCTH MOJUIMIIHUKOB, TOJBKO
BMECTO CHJI OJHOCTOPOHHETO TSKEHUSI IMPUYMHOMN IOSBICHUS JOTOJIHUTEIbHBIX KOleOaHUi
KOpITyca MamuHbl 1 OyaeT HapylIeHne HEHTPOBKH POTOPA.

Takum oOpa3oM, B COBPEMEHHOW TEHJICHIMEW SBJSETCS MPUMEHEHHE B
BETPOPHEPreTUYECKUX  YCTAaHOBKAaX  ABTOHOMHBIX  ACUHXPOHHBIX  TI'€HEPATOpPOB  C
KOPOTKO3aMKHYTBIM POTOPOM. Tak Kak reHepaTop MOKET HAXOAUTHCA B COCTOSIHUU CKPBITOTO
OTKa3a, TO BO3HHUKAET HEOOXOIUMOCTb IMOCTPOCHMSI €ro YCTpOICTBa 3amMTHL. Bo3MOXKHO
IIPUMEHEHUE PA3JIMYHBIX YCTPOMCTB 3alIUThI, MO3BOJLSIIOLNIMX 3aIIUTUTH TE€HEpaTop OT
OONBIIMHCTBA TMOBpEXJIEHUN. B  KkadecTBe yHUBEpPCAILHOTO  YCTPOMCTBA  3aIUTHI
IpeJUIaraeTcsi HCHOJb30BaTh yCTPOMCTBO, HAa OCHOBE JjJaryMka BuOpammii. JlanHoe
TEXHUYECKOE PEIICHME HMEET CYLIECTBEHHBIE [MPEUMYIECTBA MEpe] HU3BECTHBIMU
3alUTHBIMU YCTPOIMCTBaMH, 3aKJIIOYAIOUIMECS B MIPOCTOTE pealu3aliu, Kak OJoKa 3alluThl,
TaK 1 MOHTa)Ka JIaTYMKA CUTHAJIOB U BHICOKOM OBICTPOACHCTBUU 3aIUTHI.
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AHHOTAIUSA

CopepxaHue apXUTEKTYpHBIX 00bEMOB >KUIIBIX U KYJIbTOBBIX 3Aanuil Cpenneit A3uu,
UX O0O0BEMHO-TIPOCTPAHCTBCHHOE PEIICHHE W OpPHAMEHTAIBLHOEC OQOPMIICHHE IPEICTaBISACT
CUMBOJINYHOE O0Opa3HOe OTpakeHHWE KYIbTYPHBIX TpPAaUIUi, HAIMOHAIBHBIX HICH U
XapaKTEePHBIX AMOXE APXUTEKTYPHBIX M XYAOKECTBEHHBIX TeueHHl. DEeHOMEH CHMBOJIU3Ma
APXUTEKTYPHBIX TMPOCTPAHCTB  SIBJISIETCA NEPCIEKTHBHBIM  CIIOCOOOM  JaJIbHEUIIETro
COBEPIIICHCTBOBAHUS aPXUTEKTYPHBIX U XY/I0)KECTBEHHO-TBOPUECKUX PEIICHUH.

KiloueBble cjioBa: CHUMBOJ, apXHTEKTypHas (opma, 3HAK, CXEMaTH4YeCcKoe
H300paxKeHue, cpesia OOUTaHMs, HCKYCCTBO, apXUTEKTYpa, INIAHUPOBKA, aHCAMOJTb, ODHAMEHT.

Abstract

The content of architectural volumes of residential and religious buildings in Central
Asia, their three-dimensional solution and ornamental decoration is symbolic figurative
reflection of cultural traditions, national ideas and specific era architectural and artistic trends.
The phenomenon of the symbolism of architectural spaces is a promising way to further
improve the architectural and artistic, and creative solutions.

Keywords: symbol, architectural shape, sign, diagrammatic representation, habitat,
art, architecture, planning, ensemble, ornament.

Bocnpusitue cpenpl, coxpaHsIOUIed 4YepThl KyJIbTYphbl MPOXKHMBAIOIIETO Ha JaHHOU
TEPPUTOPUU HACEJIEHUS, IPOUCXOANUT Yepe3 CUMBOJINYHbIE 00pa3Hble (POPMBI, rpaduueckoe u
OpHaMEHTAJIbHOE HCKyccTBO. CHMBOJ TOpoAa - 3TO OINpeAeleHHas KaTeropus, KOTopas
BBIp@XaeTCcsl B KYJIbTYPHBIX TpPAaJULUSAX HapoJa, HAIMOHAIbHBIX HIESIX, B COLUAIBHO-
HKOHOMHUYECKOM T0JIOKEHUH. 3HAKU M CHUMBOJIBI KaXJIOTO COBPEMEHHOI'0 ropojia sIBJISIOTCS
OCHOBOM €ro HMCTOPHUH, JOCTOMPUMEYATEIIbHOCTEH M OCOOEHHOCTEH, a TaK e TeM, C UeM
ACCOLIMMPYETCSl TOPOJ, YeM TopAsTcs ero xureiaud. CUMBOI - 3TO ujaes, o0pa3 i 0OBEKT,
MMEIOIIHNA COOCTBEHHOE COJIEp)KaHUE W OJHOBPEMEHHO TMPEICTaBISIONINI B 000OIIEHHOMH,
HEepa3BepHYTOH (opMe HEKOTOPOE MHOE COJepkKaHHUEe, KOTOPOE PACKPHIBAET XapaKTEPUCTUKU
U3y4aeMoro 00beKTa U BOCIPOU3BOIUT MPEACTABICHHS O HEM 110 Kakoi-1u0o yactu [1].

3amagHbple TEOPETUKU apXUTEKTYpbhl HEPEIKO YCMAaTpHUBAIOT IJIaBHOE COJEp)KaHUE
ApXUTEKTYpHBIX pEHICHWH B Ppa3BUTHM CHUMBOJIOB, XapaKTE€PHBIX JIO0XE, KYIbTYpe WIH
ApPXUTEKTYpPHOMY TEUCHHIO; B HUX PEAM3YIOTCA TII100ajJbHbIE CUMBOJBI XYA0KECTBEHHOTO
MBILUIEHUS 3110XH. CUMBOJI 3HAYUTENIbHEE JPYTUX 3HAKOB B APXUTEKTYPHBIX PEIICHUSAX, ITOT
Borpoc A.®.JloceB crenuaabHO paccMaTpHBall B OYepKe O XYIOKECTBEHHOM oOpase [2].
CuUMBOJ HEpeaKO UCHOIb3YeTCa KaK ONpeesIeHHbIH croco0 BO3AeHCcTBUS B (hOPMUPOBAHUU
o0pa3a apXUTEKTypHOU cpenbl. 3HAKU TaKXKE HCIOJB3YIOTCS B Maru4ecKHX YYEHUSX s
BO3JICHCTBUS HA CyIbOBI JIOCH, KOTOpPBIE CO3HATEIbHO CKPBIBAIOT OT YEJIOBEYECKOTO
BOCTIpUATHA. JIpeBHEHMHIUIICKIE MaHJalbl; KPECThl, JeXallie B OCHOBAaHUHM OOJBIIMHCTBA
XPUCTHAHCKUX XpaMOB; KpecTOOOpa3Hble M CHHMPAJIEBUAHBIE CHMBOJBI APXUTEKTYpHOU
MUrpaduKy UciIaMa, BOCXOSIINE K 30p0acTpU3My; CEMUYTOIbHUKHU CUACTbhsI; TPEYTOJIbHUKH
Tpouupbl; Maruueckue Kpyru; IUIAaHUPOBOYHBIE CHMBOJIBI Oyaau3Ma - BCE 3TH UM MHOTHE
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JIpyrue€ CHUMBOJIMYECKHE CTPYKTYpbl, AaKTHBHO BKJIIOYABIIMECS B  apXUTEKTYpPHOE
dhopmMooOpa3oBaHUE PA3TUIHBIX OOBEKTOB CPETHEBEKOBDS, OBLIIM BeCbMa OTIAIEHHO CBS3aHbI
C XYyJIOKECTBEHHBIMH OOpa3aMH pEalbHBIX APXHUTEKTYPHBIX OOBEKTOB, B KOTOPBIX OHHU
HaxoauH Boruiomienue [3].

CHuMBOJIMKA TIOHSATHS CXEMbI - HadepTaHWe, Iepearoliee oOmue depThl olpasa,
cKaroe, ynpouieHHoe n3o0paxenne. CxeMaTndeckue n300paKeHUsI apXUTEKTyphl TIOMOTal0T
HaM OOOOIIUTH COOPY)KEHHE B 3HAK TOPOJA, MMOKa3aTh B €0 CHUMBOJIC OCHOBHBIC KayecTBa,
BbIpaXkaromniye o0pasbl JAeHCTBUTENbHOCTH. (CXeMaTHdyeckoe H300paxKeHHe IMPeACTaBIseT
APXUTEKTYPHOE COOPYKCHHE B TEOMETPUUYECKON (hopMe, TaKOH Kak IUIaH, OTPAXKAIOUIUI
OCHOBHBIE KadyecTBa MOCTpodkH. CxemaThdeckuil THUN U300pakeHHid M 1O ced JeHb
COXpaHsIeTCS B TPAJAUIIMOHHBIX OOBIYASX CTPOUTENHCTBA. [ €OMETpHS JIenaeT CXeMaTUYeCKOe
M300paKeHHe HCIOJIb3YeMbIM JUIsi MHOTMX TOKOJEHHM pasHbIX KyiubTyp. IIpaBuiibHbIe
reoMerpuueckue (UTYpsl U OOBEMBI NMPUBHOCHIN HEKUH TAWHCTBEHHBIM CMBICI, TaK Kak
“uneanpHble” IJIAHBl CTPOUJIMCh B TaKUX T€OMETpUYECKUX (UTypax, Kak OKPYKHOCTb,
MHOTOYTOJIBHUK. A HCXOJHBIMH (UTYpaMu I KJIACCUYECKHX apXUTEKTYPHBIX MOCTPOCK
Cpenneii A3uu yaie BBICTYNAIH KBaJpat, NPSIMOYTOJIbHUK, MPSMOYTOJbHBINA TPEYTOJIbHUK.
Pa3Butne apXuTeKTYpHOM HAYKH B 00JIACTH UCTOPUU U TEOPUU BCETJa OBLIO TECHO CBS3aHO C
npakTUKoi 3o0q4ectBa. COBpPEMEHHOCTb, OOpamiasch K HacjleIuio, Mperonpeaenuia
pa3paboTKy TeX WJIM WHBIX HampaieHud. OQHOM M3 BEAyIIMX B TEOpUU cTaja rmpobiema
oOpasnoctu. Apxutektypa CpenHeil A3uu pa3BUBaeTCs MO MYTH HM3YyUYEHUS HacIeOus
MIPOIILJIOTO ¥ UCTIOJB30BAHUS B TUTIOJIOTHYECKUX (MMPOSKTHBIX U TEOPETUUECKHX ) TPOPa0dOTKaxX
PErHOHANIBHBIX OCOOEHHOCTEH, TJIaBHBIM 00pa3oM, (YHKIHMOHATBHBIX MPUEMOB HApPOJHOMN
apxutekTypbl. OIHAKO TEOPETUKAM U MPaKTUKaM YK€ CTajla OYEBUIHOM 3a/laya BBISICHEHUS
METOJIOB ¥ 3aKOHOB IPEEMCTBEHHOCTH, TIO3BOJSIOUIMX MPOHUKHYTH B TBOPYECKYIO
1a00paTOPUIO APEBHUX 3019UX [4].

DakTOp €CTECTBEHHOI cpeibl OOMTaHMs YeJoBeKa ObLJI OCHOBOI JPEBHETO UCKYCCTBA,
rJe BEAYIIMM OTAENOM Oblla apXuTekTypa. [nybouaiiinas KaHOHMYHOCTh, CBSI3aHHAs C
KOCMOTOHMYECKUMU TPEJCTABICHUSMH, NPOHU3BIBAIIA HCKYCCTBO M apXHUTEKTypy BCEX
a3MaTCKUX HApOJIOB BIUIOTH J0 AalibHero Boctoka. @opMbl M CUMBOJIBI HE OBUIA HOBBIM
coznanueM Mcnama, HO TpUHAAJIEKANM pPAHHUM KylbTaM... CBITble Mecta B Ipane,
[Tanectune, Uepycainme BBIPOCTN HA APEBHUX CBAIMIEHHBIX y4acTKax. ITOT ()EHOMEH UMEET
mecto B Upane, CeBepHoii Appuke u Typuun [5].

[IpssMOyTONBHBIN B TUTAHE, TIEPECEKAEMBIN BAOJb U MONEPEK MPSAMBIMU OCSIMU, TOPOJ €
JIPEBHEHUIINX BPEMEH HEU3MEHHO BKIIOYal B ceOs psia 00s3aTeTbHBIX OOIIECTBEHHBIX
COOPYKEHHH, 3aHUMAaBIIINX CBOU CTPOTro 3apuKcupoBaHHBIE MecTa. [l1aHupoBKa M0100HOTO
CTPONHOTO aHCaMOJISI C TJIaBHBIM CBATUJIMINEM U JBOPILIOM B IIEHTPE WM B CEBEPHOI YacTu
CTOJIMLIBI, ACCOLMUPYIOIMMHUCS C BEPIIMHON BCelleHHON, OPHMEHTHUPOBAHHON IO CTOPOHAM
CBETa W UCIIOJIHCHHOW CHUMBOJIMKHM, HAaxOJSIIEWCs BCErJa B CTPOTOM COOTBETCTBHM C
KOCMOTOHMYECKHMMHU VUYCHHSIMH O WICHCHHMH Ha BEPXHIOI UM HIKHIOO 30HBL, O
OJIaronpusATHOM pACIOJOKEHUU TOp, BETPOB W BOJ, ObUIa Jnaneka OT CIy4yallHOCTH WIU
XaOTHUYHOCTH 3acTpoiiku. [lo-BuauMoMy, Kak B CO3JJaHUU TOPOJA, TaK M B HAIIMCAHUH HKOH
«MaHJaNa» CPEJHEBEKOBBIE MacTepa HCXOAWIM M3 OOIIed KaHOHU3UPOBAHHON CHCTEMBI
CHMBOJIOB M 3aKOHOB, YTBEPKICHHBIX OIBITOM MHOTHX MOKoJieHWd. M B «MaHmane», u B
BOCTOYHOM T'OpPOJI€ BCE YaCTU MOJYUHEHBI OOIIeH CTPYKTYPHOU HJiee - KX/l JOM C caJioM
U TOJCOOHBIMH CTPOCHHUSIMHU TPEBpaIaCs B MPSIMOYTOJIbHBIN KOMIUIEKC, MOBTOPSIOIINMA
ropoa [6]. «Manpmama» - TPAMOYTOJIbHUK, PACWICHEHHbIH LIEHTPAIbHBIMU OCSIMH,
HEOJHOKPATHO BCTPEUYAETCS B PEKOHCTPYHPOBAHHBIX JPEBHETPEUYECKUX ropojax; B (opmax
IaXpUCTAHOB CPETHEBEKOBBIX CPEHEA3NATCKUX TOPOJIOB, TaKUX Kak XuBa, byxapa, Tepmes,
[Maxpucs63, I'epar; B dhopme cama - daxap-Oara ¢ MaBHWJIBOHOM Ha TEPEKPECTKE WA B
riyoune. ApxuTekTypHble ¢opMbl B mamsaTHukax CpeaHeil As3uum camu 1o cele
NPEJCTaBISIIOT ~ 3HAKOBYIO, CHMBOJIMYECKYIO  SMOIIMOHAJIBHYIO  CHUCTEMY;  KpYITHBIE
APXUTEKTYpHBIE 00BEMBI, U3 KOTOPBIX CJIAralOTCs MaB30JEH, MEUYETH, ABOPIIbI, TABUIHOHBI
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(yopTak, YOpcy), 3aKIIOYAIOT B cebe HW3HAYAIbHYI0 KAaHOHHMYECKYI0O KOCMOTOHHYECKYIO
00pa3HOCTh, 00ECIEUNBABIIYIO UX BBIPA3UTEIBHOCTh YK€ CPEICTBAMHU CaMOIl apXUTEKTYpHI
(couertanus u pazpaboTka Macc B MacuITade, MpoOMopIHsIX, TEKTOHUKE U PUTME), B pacdyeTe Ha
MOCBSIIEHHOTO COBpeMeHHHKa. OCOOEHHOr0o BHUMaHUS 3aCIyKHBAeT KYJIbTOBOE 30J4€CTBO
Cpenneil A3uM, Takue Kak MEYeTH, MHHApEeThl, XaHako, 3aBus, Takus. Lllupoxoe ux
CTPOUTEIBCTBO  BEIO K  IIOCTOSIHHOMY  COBEPIUEHCTBOBAHMIO  IUIAHMPOBOYHBIX U
KOHCTPYKTUBHBIX PELICHUMN.

B maB3onesx Hauboisiee SIpKO MPOCTyMAaeT HUCXOJHO cUMBoOJMYeckass unes. Emé B
JPEBHEUHIUNUCKON TpaauIuu (C KOTOPOM OUYE€Hb TECHO CBsI3aHa BOCTOUHO-HUpPAHCKasl) 3eMJis B
00BATHSAX HEOa cuMTajgach YHOPSAJOUYEHHOM M IMOATOMY YETHIPEXYTOJbHOU (IO CTOpOHAM
cBera). Bocrpusitue 3emin - B BHJIE KBajpaTa, HeOa - B BHJEC Kpyra, TOYHEE 4Yalld, YTO
MOATBEPKIAIOT, KAK PAHHEXPUCTHAHCKUE TEKCThI, TAK U HACJIEJOBABIINE PAHHUM KypraHHbIM
MaB30JIesiM OyJIMHACKUE CTYIIBI - PETUKBAapUU. B mocienHux oCHOBaHUE OTOXIECTBIISIIOCH C
OCBhI0O MHUpa WJIA CTEPKHEM «MHUPOBOU ropbi». Kymois cTymbsl MOXXHO paccMaTpuBaTh M Kak
CHUMBOJI BO3AYIIHOI'O MPOCTPAaHCTBa (Oojee yeM HEeOECHOro CBOJA, TaK KaK CTYyNa B LIEJIOM
CHUMBOJIM3HPOBAIA U «MHPOBOE JIEPEBOY»). DTa OPEBHsS IUIAHHMPOBOYHAS CXeMa OKa3aiach
OYE€Hb YCTONYMBOM.

Apxurektypa xwmmma B CpeaHeil Asuu ompenensigach YCIOBHSIMH —ObITa,
BO3MOXKHOCTSIMU CTPOMTEIBHOW TEXHUKH, pa3MepaMy U IOJOKEHUEM ydacTKa, MPUPOJAHON
cpenoil. DTH MPEANOCHUIKYA UMENH pelIaolee 3HaYeHue 111 00beMHON TUTAHUPOBKHU 3/1aHUM.
VYxKe JpeBHEBOCTOYHBIN YEIOBEK BOCHPUHMMAJ MPOCTPAHCTBO TOJIBKO KaK IpPEAMETHO
HAINOJTHEHHOE, orpaHu4eHHoe. JloM BocIpUHHUMAICA Kak o0pa3 BCENEHHOM, MO3TOMY OH CO
BCEX CTOPOH 3aKkpbIT. VIMEHHO KBajapaT M Kpyr BbIpaXalud UICH YIOPSIOYEHHOCTH;
LEIbHOCTH MPOCTPAHCTBA, IMOSTOMY OHHU CTajld OCHOBOM apxuTekTypsl. Ho mroboe
IPOCTPAHCTBO HMEET CEpPeAMHY - MCXOAHYI0 TOYKY B OpPUEHTAI[MM, HOCHUTENIS
YIOPSAOYCHHOCTH, yOexwuine. /s joMa 3To - CBAILIECHHBIA JBOPHK, OYar, OMOPHBIN CTOMO.
Cepenuna oO6iiajjana HaWBBICIIEH CAKpaJIbHOCTBIO, OblIa TOYKOW OTCUeTa JJIsi KauecTBa
npoctpancTBa. Ho apxurektypHast gopma cama mo ce0e elie He Bce, TaK Kak MOCTpoiika
T000T0 HA3HAUYEHUSI UMEET U COOTBETCTBYIOIIEe 0(OpMIICHHE

Opnament CpenHedl As3um B LEJIOM JEIUTCS Ha JIBE KaTE€rOpHH, SBISAIOIIUECS
[VIABEHCTBYIOIIMMHU B JTOT IEPUOJA: T€OMETPUYECKHMH M pacCTUTENbHBIN. [ 'eomeTpHueckuil
OpHaMEHT B PaHHE3EMIICJENIBYECKUX KYIbTypax BocToka 3aHMMan BUJHOE, €CIU HE TIIABHOE
mecto. Ko BpeMeHH yTBEpKIEHHS HCIaMa TIJIABEHCTBOBAJI .pACTUTEIbHBIH OpPHAMEHT
Cpenneit A3un. IMEHHO pacTUTENbHBIM OpHAMEHT, OyAy4H Bapualuei ApeBHeWIIel TeMsl -
«JIpeBa >KU3HU», ObUT 00pa30M BEYHOIO0 OOHOBJICHMS JKU3HM, YKA3bIBaJl HA BBICIIYIO UCTUHY
obITHs. [leperuieTeHne pacTUTENbHBIX MOTHUBOB, IUI0/Ia M LIBETKA J1aBaJIO MOHITHE €IUHCTBA,
MPUYHNHHO-CJIEICTBEHHON 00YCI0OBIEHHOCTH, BEYHOCTH, B3aUMOCBSI3H MIPOLUIOTO ¢ OYAYIINM,
BbIpaXaso Hjer TBopeHus. K npeBHeMy KyibTy BOZABI BOCXOAMT MPUHIMIT O(OpMIEHHUS
JIEPEBSIHHBIX KOJIOHH. JIpeBHSS Uesl «HEMCUepnaeMoro cocy/iay, U3BepraBIiliero MOTOKH BOJbI
WIN 3aKII0YaBIIETr0 B ce0e pacTeHus, MpUBeNa K TPAKTOBKE KOJIOHHBI KaKk OyKeTa IIBETOB B
KyBUIMHE, YTO HAILJIO OTpa)keHHWE B HAMMEHOBaHWMU 0a3bl KOJOHHBI - Ky3a, Ky3aM, T.e.
KYBLIMH.

KonnuecTtBo 1BEeTOB B JIeKOpe BOOOIIE W apXUTEKType, B YAaCTHOCTH, OYEHb
OTpaHWYEHHO. DJTO, B OCHOBHOM, OE€INBI, KENThId, ToNyOO#, 3eNMeHbld, CHUHUN, YEPHBIH,
u3peaka kpacHblil. Takas OorpaHUYeHHOCTh OblJIa U CPEJICTBOM YBEIWYUTH KOHTPACT MO TOHY
B YCIOBHMSX fApKOM ocBemeHHOcTH. Ho cymecTBoBalin M OIpENETIeHHbIE acCOLUAluy,
CBSA3aHHbIE C TE€M WJIM HUHBIM LBETKOM. Tak, 3€JIeHbIM IIBET CUMUTAICS CaKpaJbHbIM U
CBSI3BIBAJICST C HEOOXXUTENSAMH, NMPOPOKOM, XBI3POM. DTO LBET HAAEKbl, IIOIOPOIMS,
BEYHOCTU C HEOTHEMJIEMBIMU M3MEHEHUSIMU MPOLIEANIEro (CUHUN) U OyAylero (Kenutolif), a
UMEHHO OT CHHErO0 M JKEITOrO SBJISETCA 3€JIEHBII M €ro IpPOTHUBOIOJOKHOCTH, T.€.
HACTOSIIETO B BUJE KPACHOr0. B 11e10M MOKHO OTMETHUTH, YTO LIBET, KaK U caM JAEKOp, Aa U
¢dopma 31aHHI SBHO UMEIH OTIPENICTICHHYIO CUMBOJIHUKY.
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BeIpaxxeHHBIE B apXUTEKTYpE KYJIbTYpPHbIE CHUMBOJIBI COXPAHSAIOT MHOIO€ M3 CBOCH
NEpBOHAYAILHOW cakpaibHOCTH. [IpuHATHE (QeHOMeHa CHUMBOJIM3Ma APXUTEKTYPHBIX
MMPOCTPAHCTB MOXCT PACHIUMPUTH T'OPU3OHT U U3MCHHUTL AWAIIA30H BO3MOKHBIX COCTOSTHUM
CO3HAHMUS YEJIOBEKAa, BEAb HMMEHHO CHUMBOJIBI, IIOPOXAECHHBIE B IIPOLECCE BOCIPHUATHS
APXUTCKTYPHBIX IMPOCTPAHCTB  ABJAKOTCA CCTCCTBCHHBIM CIIOCOOOM INPpUMCHCHUA U
JAIBHEUINETO  COBEPLUICHCTBOBAHMUSA  APXUTEKTYPHBIX U XYJO’KECTBEHHO-TBOPYECKHX
peLICHU.
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The formation of a local government system is an essential aspect of democratization
management in modern Russia. The guarantee and obligation of local self-government is
included in the list of constitutional functions of the state[1]. Likewise all other
transformations of recent years, local government was inculcated "top-down". In accordance
with this fact, main tasks of the initial stage of the local self-government institution formation
were limited to the creation of infrastructure elements, legal and organizational structures.

But the development of local self-government is impossible without active
participation of residents of municipalities. Thereby, list of the questions that are widely
discussed by reason of implementation problematic contains such issues as direct forms of
self-government realization and order of participation, as well as role and position of those
forms in municipal administration system. The fundamental question here is who appears as a
subject of local self-government - residents relying on constitutional code or municipal
officials and authorities.

Municipal government bodies’ responsibility is to fulfill citizenry’s will at local
significance issue governance. Such a statement can be extracted from juridical analysis of
“local self-government” definition given in the Federal Law from October 6, 2003 No. 131 -
FZ (ed. August 2, 2019) "Of the General Principles of the Organization of Local Self-
Government in the Russian Federation". This is the idea of “local communities” as a result of
the expression of will and interest of people living within the boundaries of the municipality.
Such dimension is not enough to understand the essence and content of local self-government
and municipal government in practical terms. Understanding of the matter lies within public
participation in local government forms differentiation. According to Russian law, one of the
particular organizational forms of local community is territorial public self-
government(TPS)[2]. It is a very common practice in Russia nowadays. People are self-
organizing for direct participation in resolving issues of local significance, developing
territorial public self-government within the boundaries of local territories and forming shape
of congregation-like community made of 2-6 houses neighborhood[3]. According to National
Territorial Public Self-government Association, there are more than 30 thousand self-
organized free communities functioning on the territory of Russian Federation[4].

Unlike other direct forms of self-government participation mentioned in Chapter 5 of
the #131 Law, TPS is familiar to the basic unit of municipal administration in Anglo-Saxon
system as free community by such characteristics as:

1. Formation by residents’ initiative within suggested boundaries;
2. Permanent functioning;

3. Self-restricted list of local-significance issues to solve;

4. Possibility to be registered as legal body;

5. Mandatory consideration of decisions made by the residents.

Such an organizational form of free public communication in Russian Federation
provides access to the level of local self-government, in fact, becomes the initial level of
government inside the municipality. It has all the necessary organizational elements:
participants (residents); governing bodies; statute. Self-government in the TPS format is held
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through Conferences (meetings of delegates) or Meetings of residents. The exclusive powers
of the Meetings, Conferences of citizens exercising territorial public self-government include:

— establishment of the structure of TPS bodies;

— adoption of the statute of the TPS, introduction of amendments and additions
to it;

— election of TPS bodies;

— determination of the basic activities of the TPS;

— approval of estimates of income and expenses;

— consideration and approval of reports on the activities of TPS bodies.

In turn, the TPS bodies formed by residents have the following powers:

— represent the interests of the population living in the territory;

— permission to enforce decisions, approved at meetings and conferences of
citizens;

— ability to carry out economic activities to provide housing and communal
funds, welfare territories, activities aimed to meet the social household needs
of residents using residents’ budgeting as well as local budget funds basing
on an agreement betweenTPS bodies and local governments;

— the right to contribute to the local self-government bodies projects of
municipal legal acts that require consideration of these bodies and officials.

Undoubtedly, individuals can live by common communal interests related to the
porch, house, courtyard, street, quarter, but there are many landmarks of political life that go
far beyond these boundaries and unite members of the local community into a single electoral
municipal group.

In addition, such communities represent a serious resource in terms of organizing and
developing the social and cultural component of the territory; they can do large amounts of
socially oriented work related to participation in the implementation of the state social policy
regarding the low-income citizens, pensioners, and large families and persons with
disabilities; for example, the local community can monitor the quality of state social services
work.

Thus, the functions of the local community self-organized in TPS as a form of
exercising the right to directly implement local self-government, include the following:

— control over the activities of organizations located within the established
boundaries of the territory, provided that the activities of these organizations
affect the interests of the population;

— bodies of territorial public self-government should deal with the tasks that
they able to do, including the fact that assistance is provided by local
governments, primarily local administrations;

— representation and protection of the municipality residents interests,
especially when solving housing and communal issues;

— the formation and promotion of various initiatives to meet the needs of
residents in the territory;

Thus, the topic of participation of local communities in local government can be
considered through three components:

1. The local community as a subject of local government. A clearly designated
part of the inhabitants of the municipality within the boundaries established
by the representative body is considered as the subject of legal relations
(audience for communication and interaction) when deciding the local
municipality issues;

Local communities as bearers of the socio-cultural code of the territory;
3. The form of participation of local communities in local self-government,
through discussion and decision-making regarding the territory of residence,

N
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through a law-making initiative, through the nomination and support of their
own candidate to the representative body, through participation in the direct
implementation of work to resolve issues of local importance on their
territory.

A relevant issue, when self-organized local communities appear, is the organization of
professional activities of the municipal government, taking into account the aspect of forms,
methods, tools and mechanisms for involving members of local communities in management.
This issue requires a review of the local regulatory framework, primarily in terms of the
addition of a new participant in management activities, technologies and forms of
organization of administration work.

As the initiative emergence of self-organized local communities in the form of TPS
appears, it is necessary to ensure their direct contact with the professional community in local
authorities. The main gap that arises between municipal government and local communities is
the gap in the level of competencies in administration; the orientation of the first towards
functionality, rationalism and systematicity, and the second toward emotions.

As an option, the first level of interaction between the population and local
governments can be realized in the TPS Public Council[6]. This is a form of cooperation
between local government and the public expressed in the form of a public representative
body, an expert advisory body or a body combining expert and representative functions. The
TPS Public Council assumes to fulfill of two main functions. On the one hand, the expression
of an active position related to the organization of self-government initiators from municipal
authorities by providing them with expert assistance and support. On the other hand, ensuring
public control over the activities of authorities on issues of interaction with organized self-
government communes, expressed in an elected representative advisory body.

In organizational and methodological terms, this gap can also be formulated as a gap
between the levels that determine the process of goal-setting, preparation and decision-
making of various scales. At the lower level of this hierarchy are situations requiring local
decisions lying in the area of professional competence and responsibility of the head of the
local community. Such decisions can and should be made by this particular manager; there is
no need to convene meetings or conferences or conduct public opinion polls. As the scale of
activity significance increases, the complexity of the task of taking into account these interests
and relationships and their involvement in the process of preparing and making managerial
decisions will increase. Accordingly, the set of requirements for managerial qualifications
required to work at different levels will also change. The territorial approach in the
classification of managerial tasks at the municipal level allows us to significantly differentiate
the problem by the degree of its importance for the residents of the territories. It can be:

— House territory;

—  Territory of the local community (TPS);

—  Territory of the TPS Union (TPS Association);

— The administrative territory of the municipality district;

—  The territory of the municipality;

— Territory of a municipal district (association of municipalities).

Such a gradation allows optimizing and concretizing the objects of management,
minimizing management resource costs, and therefore increasing the efficiency of local self-
government.

Thus, the importance of such an institution as territorial public self-government is due
to the fact that TPS promotes the development of civic identity, the organization of active
cooperation between the authorities and citizens, and the overcoming of passivity and
dependence in moods of the population. Proceeding from this, the state authorities and local
self-government should and must, in accordance with Article 33 of Chapter 5 of the Federal
Law 131, contribute to the creation of TOC, conduct explanatory work among the population,
create conditions for the formation and activities of territorial public self-government bodies.



—48 - Scientific achievements of the third millennium

Territorial public self-government, as the most important part of the system of local
self-government, acts as an independent separate subsystem. It fuels self-government
principles of organization and activity of both representative and executive bodies of local
self-government; it is the public sphere where civic initiative is born, initiatives are directly
implemented, and daily problems of the population are solved. The aim of its activity are
issues of local importance, but at the same time, it does not make generally binding decisions
as it is not a form of official power, but it carries out its own initiatives in these matters aimed
at solving specific problems in order to ensure its own life.

It must be admitted, that today the practice of denying the presence of self-organized
communities in the municipal management system in Russian Federation has become normal
in municipal activities, and government bodies and officials traditionally choose a neutral
position, leaving the issues of interaction between the organized population and local self-
government to the local authorities themselves[5]. This is evidenced by statistics of Russian
Federation — 30 000 local communities is a very small amount of free communities for the
country where local government is mandatory. From our point of view, TPS is the only
systemic form of direct democracy is used to solve the problems of micro-territory, arising
from the will of the population of the territory and implemented by its population. Due to the
fact, that the TPS has a charter, territory, its own governance structure (elected body and
control- revision body, chairman), budget and resource base, TPS can be seen as a quasi-
municipality[7] or a completely similar element of public authority similar to the Anglo-
Saxon political world.

The communitarian aspect of social life indicates that the population of a modern city
is organized as a community of communities, or as a “world of worlds” - this is not only the
unavoidable part of the conceptual vision of municipal processes, but a very important part in
factors analysis of state municipal management activities effectiveness.

***k

1 Constitution ~ of the Russian  Federation from 25 December 1993, available at:
https://mww.refworld.org/docid/3ae6b59f4.html

2. Federal Law of the Russian Federation of October 6, 2003 No. 131-FZ «About the general principles of the
organization of local self-government in the Russian Federation» (as amended on 24-04-2020), available at:
https://cis-legislation.com/document.fwx?rgn=5062

3. Bulakh E.V., Knyazeva A.R., Tsoi V.G. Mutual influence of the culture and the social networks forming
process at the local level: from the Amur Zemsky Assembly to the present. Oikumena. Regionovedcheskiye
Issledovaniya [Oikumena. Regional studies.] 2020, no. 1(52). pp 98-105. (in Russian) DOI: 10.24866/1998-
6785/2020-1/98-105

4. The development of Territorial Public Self-government in Russia. [Electronic resource] Nationwide
association of territorial public self-government, available at: https://mww.dropbox.com/s/oqfd91hdssfwlul

5. Bulakh E.V., Knyazeva A.R., Tsoi V.G. Features of municipal policy in Russia: legal regulation of the
practice of territorial public self-government (TPS). School of Science. 2019, No. 7 (18). pp. 58-60. (in
Russian)

6. Bulakh E.V., Romanchenko 1.V., Kulinich O.A. The Public Council of the Territorial Public Self-
Government as a qualitative indicator of the authorities effectiveness in ensuring the exercise of citizens’ right
to directly participate in local self-government. Materials of the XX International Scientific and Practical
Conference "Academic Science - Problems and Achievements”, North Charleston, USA, August 6-7, 2019.
pp. 48-54. URL: http://acad.science-publish.ru (in Russian) (accessed 25 May 2020)

7. Mukhin M.A., Pakhomov L.M. Territorial public self-government: institutional and legal contradictions. ARS
ADMINISTRANDI Scientific journal: Economics and Business, Political Science, Social and Economic
Geography, History and Archeology, Sociological Sciences. — 2015, pp. 168-178. (in Russian)

8. Chekavinskii A.N., Voroshilov N.V. Territorial Public Self-Government as a Development Institution at the
Municipal Level. Economic and Social Changes: Facts, Trends, Forecast, 2015, no. 6 (42), pp. 153-168. DOI:
10.15838/esc/2015.6.42.9

9. Giovanni Boggero. Constitutional Principles of Local Self-Government in Europe. Leiden; Boston: Brill,

2018, vol.8. P.502. ISBN 978-90-04-34724-3(e-book)

10.  Khalilov Gadir Rovshan Oglu. The local self-government system in Europe. International scientific review.
2017, no. 4 (35). pp. 75-78.

11.  Ugur Sadioglu. Theoretical Foundations and Discussions on the Reformation Process in Local Governments.
Hershey PA: ISR, an imprint of IGI Global, 2016. P, 555. ISBN 9781522503187 (e-book)




Scientific achievements of the third millennium - 49—

PA3JIEJI VII. MAPKETHUHI' U PEKJIAMA

HBanosa H.B.
Pa3BuTHe TOProw/in Ha 0CHOBe TexHoJioruu UHTepHeTa Bemeit

@I'BOY BO «Camapckuii 20cy0apcmeerHblil IKOHOMUYECKULL YHUBEPCUMENL)
(Poccus, Camapa)
doi: 10.18411/scienceconf-05-2020-11
idsp: scienceconf-05-2020-11

AHHOTAUA

B crathe paccMaTpuBaroTCs HalpaBiIEHUS U MEPCIEKTUBBI MPUMEHEHHS TEXHOJIOTUU
WuTepHeTa Bemied B PO3HMYHOM Topromie. Jlaetcs oleHka pa3BuTHs KoHuemuua M2M B
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Abstract

The article discusses the directions and prospects of using the Internet of things
technology in retail. An assessment of the development of the M2M concept in the conditions
of omnichannel sales is given

Keyword: Internet of things, retail, smart technologies, digital economy, Omni-
channel sales

Toprosis siBnsiercst chepoil SKOHOMHMKHM, Hanboliee aKTHBHO BHEIPSIONICH HOBBIE
TEXHOJIOTHH TIOJ BO3JCHCTBHEM OBICTPO MEHSIOUIMXCS MPEANOYTEHUN MoTpeduTenei, a
TaKXe CTPEMJICHUS] KOMIAHUN YBEIUYHUTh MPOJAXKHU U MOBBICUTH 3PPEeKTUBHOCTb. OJTHUM U3
HaIlpaBJICHUM pa3BUTUA TOPIOBIM B COBPEMEHHBIX YCIOBUSX SIBJISETCS BHEIPECHHE
texHosnorun Mutepuera Bewei (lot). J[aHHas TexHONIOrus BHEAPSETCA KaKk B AJIEKTPOHHOM
TOProBJIe, TaK U B TpaAuLMOHHOU. BriepBbie Tepmun «HTEpHET Bemieil» Obul npemioxen K.
OmToHoM B 1999 . kak ocHOBa pa3BUTHS lenel mocTaBok kommanuu Procter & Gamble [4].
Pabora Texnomorunm MHTepHera Bemiei cTpouTcs Ha (OPMHPOBAHMU Tak Ha3bIBaeMOM
skocucteMbl MHTepHera Bemieil. A. Meona mnpemyaraeT BKJIKOYAaTb B COCTaB JIaHHOU
HKOCHCTEMBI CIIEYIOIINE IEMEHThI: COO0IIeCTBa; (PU3MUECKUN YPOBEHb; CETEBON YpOBEHb;
MPUKIATHON YpOBEHb; TaJKEThl C AUCTAHIMOHHBIM YIPABJICHHEM; MaHENb YIpPaBJICHUS;
AHAINTHKA; XPAHWUJIUILE JAHHBIX; KOMMYHHKAI[MOHHbIE ceTH [6].

JlaHHast 25KOCHCTEMBbI IPUMEHHUMA K JTIFOOBIM CEepBUCAM, OCHOBAaHHBIM Ha TEXHOJIOTUH
WuTepHera Belieil, KOTOpbIil cam 1o ce0e SBISETCS] OCHOBOM, HHCTPYMEHTOM, MO3BOJISIOUIIM
NPUMEHSATH IPOYHNE COBPEMEHHBIE TEXHOJIOIMU B Pa3iIMUHBIX chepax sKOHOMHUKH. M HTEepHeT
BEIIEW MoJApa3fensieTcs Ha TaK Ha3bIBAEMbIM NPOMBINUICHHBIM MHTEpHET Bemen u
norpedutensckuil MHtepHer Bemeid. O0e KOHUEMIMU HWMEIOT OJUHAKOBYIO IKOCHUCTEMY U
1[eJb NPUMEHEHUS, OJTHAKO, B NEPBOM ciydae, VIHTepHET Bewlieil NpUMEHSIETCSl B CETMEHTE
B2B, Bo Bropom — B B2C. B cBsi3u ¢ yem, nenecooOpa3HO pa3ieisaTh 3TH JIBa CETMEHTa
npuMeHeHus TexHonoruu ureprera Beueit. [Ipu 3ToM Toprois siBisiercsa Tol cepoit, rae
MPOMBINUICHHBIA U TOTpeOuTenbckuii VHTEpHET Bemiel TEeCHO B3aMMOJEHCTBYIOT IPYT C
JIPYrOM.

WuTepHer Bemed npeanosnaraeT TaKk Ha3blBa€MOE MEXMAIlMHHOE OOIleHHe —
nepenauy mHpopmanuu 0e3 ydacTHsl 4eIoBeKa, MHOTHE HCCIIEOBATEeId OTMEYaloT, 4YTO B
HACTOSIIEE BpeMs OCyIIeCTBIsAeTCs Iepexox or MHrepHera moxaei k MHTepHeTy Bellew.
MexmamunaHoe oOuieHre (GopMHUpyeT HOBYIO MapaJurMy B3aUMOJCHCTBUS U B TOPIOBIIE
TpaHC(HOPMHUPYIOTCS B MOJIEIb 3JEKTPOHHON KOMMEPIIMH, TaK Ha3biBaeMyto, M2M (Machine-
to-Machine) komMmmepuro.
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Ilepuonom cranosinenuss Murtepner Bemeit B Poccum cumraercs 2016-2017 rr. B
OoJIbIliel CTENeHN pa3BUBAETCs MpOMBINLICHHBIN MuTepHeT Bemeit u B 2017 r. poccuiickue
KOMIIAaHUM TIOTPATWIM Ha BHEApPEHWE paHHOM TtexHomorun 20,8 wmupa. pyO., Oombiie
MOJIOBMHBI M3 JAHHOH CyMMBbI MPUXOAMUTCSA HA TPAHCHOPTHYIO oTpacib. Ha xoner 2017 .
0a3a ycTaHOBJIIEHHBIX ycTpoiicTB MHTepHeTa Bemieit coctaBuna 15,9 mun. mr. [3]. CormacHo
JaHHBIM, TpUBeIEeHHBIM B oTuere LleHTpa coumansHoro mpoektupoBanusi «llmatdopma» B
Hactosamee Bpems Poccust orcraer or CIIHA u crpan EBpomnbl 1o ypoBHIO pa3BUTHS
WNurtepuera Bemeit B 5-7 pas. Ilpu atom, cormacHo peituary PwC Digital 1Q BausiHue
TexHoyoruM MHTepHeTa Bemel Ha oTpaciau 1 OM3HEC-MO/IETIH CaMO€e BBICOKOE M0 CPAaBHEHUIO
C OCTaJIbHBIMM COBPEMEHHBIMH TEXHOJIOTUSIMHU U cocTaBisieT 36% u 42%, COOTBETCTBEHHO.
Cornacno onenke McKinsey Global Institute, mupoBoii peiHok MHTepHEeTa Bemeit k 2025 T.
MOYET JOCTHTHYTh IO pa3HbIM orleHKaM oT $4 10 $9 TpuH [1]. OTHOCUTETHHO POCCUHCKOTO
pBIHKA JIalOTCSl pa3Hble OLEHKH, Tak 1o mporHo3y skcreptoB IDC Poccus u CHI', o6bem
poccuiickoro peiHka MHTepHeTa Bemel Moxet goctuub $9 mipa. k koHiry 2021 r., 1o onieHke
J'son & Partners Consulting o6bem peiaka MHaTpenTa Bemeit B Poccun coctasut k 2022 1. 90
MIIpA. pyo. [1]

CornacHo uccienoBaHuIO, MpoBeaeHHOMY Komnanued Zebra Technologies mopsiaka
70% OMpOIICHHBIX, MPUHUMAIOIIKUX peleHus B chepe po3HMyHON ToproBiu, k 2021 .
roToBbl HauaTh paboraTth ¢ TexHonorusiMu Ha Oaze «urtepnera Bemeir» (IoT) u 65%
IUIAHUPYIOT WHBECTUPOBATH B TEXHOJOTMHM aBTOMATH3AaIlMM CKJIAJICKOTO Y4YeTa U BBIKJIAJIKH
ToBapa [2].

KpymnHble koMmanuu y:xe NpUMEHSIIOT WK TUIaHUPYIOT BHEAPUTH B OJirKaiiliee Bpemst
TexHoJoruo MHTepHeTa Beniei. B TOpro,iie HCMOMb30BAHUE TAHHON TEXHOJOTHUH MPUBOIUT
K 3HAUUTEIbHOMY IMIOBBIIICHUIO YPOBHS OOCTYXMBAaHUS KIUEHTOB U 3(P(HEKTUBHOCTH
JeSITeIbHOCTH. MOJXKHO BBIICTHTH HAIPABICHHUS PA3BUTHUS OM3HEC-TIPOIIECCOB PO3HUYHOM
TOPrOBIIM Ha OCHOBe KoHuemnuuu Murepuera semeit (Puc. 1).

* CMapT-IpOCTPAHCTBO («yMHBII» MarasuH ¢ «yMHBIMH» IIOJIKAMH C BO3MOKHOCTHIO
PacCTaHOBKY I MOMOIHEHNUS TOBAPOB, KYMHBIE» ITPUMEPOIHBIE)

¢ KYMHBIC) LICTIOYKH TOCTABOK

® «yMHHﬁ CKJIa» € BOBMOXXHOCTBIO CHMIKCHHS TPAHCIIOPTHBIX pacxoa0B

*IIOBCACHYCCKAsA aHAJIUTHKA

CLLKLK

PuCyHOK 1 — OcHoegnvle Hanpaejierus paseumusl mopeoeiu Had OCHO8E MEXHOI0CUU HHmepHema 8@1,{461/7

Co3naBas mpeuMyIecTBa B ONTUMM3ALMN OM3HEC-TIPOIIECCOB B TOprosie, MHTepHET
Bellel mpencTaBisieT HaubOIbIINKA HHTEPEC ¢ TOUKU 3PEHUS MOBeIeHYeCKo aHaIuTuku. Ha
OCHOBE aHaJIM3a MOBEACHUS MOTPeOUTENEH CTPOUTCS ellle OJJHA BayKHasi KOHIIETILUS Pa3BUTHS
TOPTOBJIM B HACTOSIIIEE BPEMS — KOHIICIIIIMS OMHHM-KaHaIbHBIX mpoaax (omnichannel sales).
OMHU-KaHATBHOCTh TPEAINOoJIaraeT TOJHYI HWHTETPAIMI0 Pa3jMYHbIX KaHAJIOB MPOJIaK
TOBapoOB, CTHpPAHUE TPaHUI] MEXKIYy HUMHU HACTOJIBKO, YTO JUIsl MOKyHareneil gpopmupyercs
€MHOE TOProBOE€ IMPOCTPAHCTBO, B KOTOPOM KIIMEHThl MOTYT COBEpIIaTh JHOOOW 3Tan
TOPIOBOM CAETKU OECHpPEIATCTBEHHO U He OyIyT MOMHUTH, KAKOW U3 TANOB, B KAKOM KaHae
mpoJiax OBLT OCYIIECTBIEH. TakuM 00pa3oM CO3MaeTCsl HOBBIA IOJH30BATEILCKHI OIIBIT,
KOTOPBINA Psi/I aHAJTUTUKOB CYMTAET HOBBIM KOHKYPEHTHBIM MPEUMYIIECTBOM.

Wnest oMHU-KaHAIBHOCTH HE HOBA, HO B HACTOSILEE BpeMs Ui €€ pa3BUTH UMEeTCs
OCHOBa B BHJe TexHojorumu MHrepHera Bemedl. B uwacTHOCTH, sKcmepThl KoMmmaHuM Ness
Digital Engineering cuuTarOT, YTO MOJB30BATCILCKUN OMBIT OYIET SBISTHCSA PEIIAFOIINM
(axTOpPOM MpHU OCYIIECTBICHUN MOKYIIOK M BBIOOpE TOBapa, BaKHEE, YEM caM TOBap M IieHa
He Hero. B cBs3u ¢ 3TUM 0coObIif HHTEpecC Al UCCIe0BaHus MPUOOpeTaeT Tak Ha3bIBaeMast
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customer journey (kKapTa B3auMOJCHCTBUS KJIMEHTA U MPOAYKTA), HA OCHOBE YEr0 BO3MOKHO
chopMupoBaTh «OECIIOBHBIN» KOHTAKT ¢ kineHToM. Tak, K. Kapua HazpiBaeT 3TOT mporecc
I0T Omnichannel sBosmtoniueii, on Takke chopmysuposan 3P mpoliiecca B3aUMOJICHCTBUS C
kieHToM B yciioBusix [oT Omnichannel sBomrorninu:

1. Proactive experience — mpoakTUBHBIN OIBIT, OCHOBAHHBIA Ha TPEICKa3aHUU
HEOOXOUMBIX MPUOOPETEHUI KIMEHTOM B OyIylleM pa3iu4HbIX TOBAPOB U
yCIyT, TUTAHUPOBAHHE;

2. Predictive experience —  yOpeXmamOUMii  ONBIT, CBS3aHHBIA  C
MPEIyNpeKICHUEM KaKUX-IMOO NIEHCTBUU CO CTOPOHBI TOJB30BATENCH, B
YaCTHOCTH, CHUKAIOUIUI PUCK JOPOKHO-TPAHCIIOPTHBIX MTPOUCIIECTBHIA;

3. Personalized experience — nepcoHaTM3UPOBAHHBII OIBIT, SIBISCTCS OJHUM U3
[JIaBHBIX TPEHJOB pa3BUTUS TOPIOBIM, HampaBieH Ha (QopMHUpOBaHUE
WH/IMBUIYAILHOTO MPEIOKEHUS TIOTPEOUTENIO Ha OCHOBE €0 MPEeAbLIYILEro
onebITa [5].

Takum 00pa3om, MOKHO OTMETHTh, MIHTEpHET Bemiel SBISETCS OCHOBOW pPa3BHUTHUS
TOPrOBIIM KakK B OHJIAlH, Tak B odduaiin dopmaTe, CO3Aa€T OCHOBY JUIsl aHATHM3a ITOBEICHUS
KJIMEeHTa U (OPMHUPOBAHUS WHAWBUIYAIBHOTO TPEAJIOKECHUS UL Hero. JlaHHas TeXHOIOTus
3aTparuBaeT BCE BO3MOXKHBIE AaCHEKThl KOMMEPUECKOH JIeATEIbHOCTH  TOPTOBBIX
NPEINPUATHIA, 3HAYUTEIFHO MOBBIIIAs MX YPPEKTUBHOCTb.
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Abstract

This article is about innovative instruments of market analysis and their effectiveness
in terms of information activity. Nowadays rapidly changing economic tendencies make
companies do constant investigations of consumption behavior in order to retain regular and
attract new clients. For this reason today marketing emphasizes the study of consumers’
cognition with potential introduction of Artificial Intelligence.

Keywords: Artificial Intelligence, marketing, consumer, company, cognitive,
effective.

The history of Artificial Intelligence does not go back as long as the history of
Mathematics or Psychology and is considered to be comparatively new field of science.
Prerequisites for appearing this interdisciplinary scientific study were formed in the middle of
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the twentieth century based on accumulated by many scientists knowledge. The complex
work developing the theory and practice of Al combined such fields of science as Philosophy,
Psychology, Neuropsychology, Mathematics, Physics and disciplines related to these
directions. The series of theories investigating the structure and processes of human
comprehension and intelligence faculty integrated with the theories of mathematical
computations made the appearing of algorithm theory and computers possible. Soon it was
discovered that capabilities of computers in the sphere of calculation speed were much higher
than human ones. That was how the first thoughts about extraordinary power of artificial
intelligence appeared. A well-known pioneer in this field trying to predict potential power of
Artificial Intelligence was the British mathematician Alan Turing. Turing test is based on the
capability of machine to have conversation with a human being so that the latter could not
make the difference between this machine and an ordinary man talking to him from the next
room [6]. Since then a simple but ingenious method of discovering either Al have surpassed
human mental power still exists but anyhow comparable to human intelligence system has not
been invented yet. Many specialists and researches argue that boundless abilities of human
brain, mind and intelligence could ever be exceeded by artificial machinery algorithms at all.
From my point of view, the human intelligence created by God, space dust or as a result of
systematic Darwinian evolution which took millenniums and millions of years is the highest
possible state of the mind on the Earth. However, we cannot deny rapid pace of Artificial
Intelligence advance and actually the profit of Al and in many cases preference of it to a man.
Nowadays emphasis that is put on Al is much greater than ever else in History. The projects
for Al advance are being developed on the government level of different countries with big
investments. The reason is clear: Artificial Intelligence enables to work more effectively a
large variety of components in Economy and Politics. Al and robotechnics today are
becoming inevitable in the production sector of the Economy to provide public and private
companies with competitive products for the globalized market. Automation of production
sector in many industries and substitution of human repetitive routine operations at plants
guarantee less amount of accidental errors and consequently leads to the shortage of wastes.
That is one of the main reasons of effectiveness of Lean Production management concept.
Another group of robotechnical devices with Al is related to the sector of service. And despite
obvious human — Al rivalry the latter is becoming the closest friend of a human being. | mean
the increasing usage and use of Al in the field of Medicine. Many medical diagnostics and
imaging facilities which undisputedly prolong our lives are the result of Al development.
Furthermore, new models of robots to serve patients and elderly people are invented on a
yearly basis. Artificial Intelligence for service has already extensively spread to such fields as
transport, commerce, finance, telecommunication, online clients support services etc. So that
the question | intend to answer in the current article is: «what is the future of Artificial
Intelligence in marketing»?

At first glance Avrtificial Intelligence in marketing as a field of science is not a thing of
the first necessity. Probably, this perception is a result of underestimating the science of
marketing itself. The matter is that the final product (tangible or intangible) or influence of its
product is visible for the eye of the customer. However the whole range of preliminary work
to create the product customer will like is usually somewhere far from the thoughts of the
client. Nevertheless, the importance of marketing systems and concepts cannot be
underestimated when it comes to both private and public organizations. Any company, any
start-up project should be based on the proper analysis of exactly that segment of the market
where this product is supposed to be consumed. Therefore, marketing plan is highly advisable
for every production, commerce or service company. | pay a lot of attention to the meaning of
marketing for every company as many start-up projects and small businesses in Russia are
doomed due to the lack of attention to market analysis. There are 2 main reasons for such
disastrous neglect. The first one is good command of marketing or a big budget which is
necessary for a complex marketing plan. And the second is based on prejudices that the
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progress and success of business depends on big start investments, large advertisement budget
or the luck in general. Consequently, we ought to eliminate these factors which interfere with
successful launch of business. Also an extra obstacle to a well-planned start is the belief that
intensification of commercial activity is currently the key factor for enlarging sales volumes.
Undoubtedly, the psychological and sales concepts in management do perform for
commercial growth, however the rule today is: «the company with detailed proper marketing
plan, but without high-skilled sales managers can progress in long-term prospect. However,
when it comes only to emphasis put on commercial intensification, in long-term prospect it
fails». The matter is that the art of sales is not the only field rapidly developing today; the Art
of consumption is on the progress list too, graduating highly sophisticated clients for the
current market. It is getting more difficult to persuade a customer to come up with a buying
decision right on-spot. Customers are becoming no longer victims of correctly structured job
of persuasive sales people and are slowly turning into educated experts of analysis and
comparison. Accordingly, commercial tools of marketing are slowly passing by with the
increasing importance of marketing concepts related to the investigation of customer’s
behavior, ways of thinking, methods of collecting and processing information etc. The basic
marketing aim of satisfying needs and demands is more than ever related first to the client’s
and only then to the offering side. The market is overfilled with different brands in every
segment of the Economy, so long-lasting prospering only on quantity or commercial efforts is
no longer possible. For this reason scientists research the market and the customer from
different sides in order to come up with a new effective marketing strategy. Accordingly,
nowadays more precise emphasis is put on the complex investigation of cognitive marketing
as a new technique of customer’s analysis. Nowadays cognitive marketing is one of the most
popular and prospective direction of innovation marketing. The matter is that in the 21
century transformations and changes of the main actors’ behavior in the market are happening
quicker than ever due to rapid progress of information technologies, globalization of market
and Economy in general, increasing customers’ demands for ecological safety of a product,
rising prospects’ emphasis on not only company’s product, but more on the portrayal and
business reputation among competitors. Consequently, these transformations triggered the
sequence of inevitable changes in standards and philosophy of consumption. Nowadays it is
no longer possible to prosper on basic marketing strategies. Moreover, the prior goal of
innovation marketing today is to deal with the teaching and controlling customers actions in
the field of product and service consumption. Also, cognitive marketing is compatible to
current innovative nature of economic and business affairs based on absorption of up-to-date
information and communication technologies what proves its place in the centre of innovation
marketing.

The tendencies of 21 century are that qualitative changes at any field of research or
science are becoming possible in the light of complex and comprehensive investigation of
various closely related spheres. Cognitive marketing is not an exception. Being
interdisciplinary branch of scientific research it combines common marketing direction of
science with cognitive psychology. Cognitive psychology studies human cognition processes
(processes aimed at discovering new things or analysis of already learnt ones) of memory,
attention, feelings, information visualization, imagination, logical thinking, ability of making
decisions etc [4]. Cognitive psychology uses empirical method of investigation and
mathematical modeling of thinking processes to create a logical algorithm of human cognition
models. The choice of Economy-Psychology combination in innovation marketing is
reasonable and, from my point of view, the most ambitious direction in the science of market
investigation. The main idea is that Economy itself is incapable of discovering and making
models of customer’s consumption behavior and processes in charge of consumers’
economical choice without the help of Psychology. Therefore, social and psychological
aspects of cognitive marketing require detailed investigation. Minding the fact that cognitive
marketing is a brand new discipline of the 21 century both theoretical and practical sides of
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the science in Russia and in the world in general requires development of concepts.
Nevertheless, nowadays already there are several scientific publications denoting mostly
theoretical parts of the discipline. They include classifying of its categories, peculiarities of
definite product perception and analysis of modern consumption technologies. In any case at
the moment we are aware of problems and goals of cognitive marketing. The first one is the
investigation of cognitive systems of a consumer. Then goes design and invention of models
which are capable to control cognitive system of a consumer. Accordingly, the next step is to
develop the right combination of marketing instruments in order to influence cognitive system
of consumer. So that final and major goal is to become able to teach clients in the field of
consumption culture by the means of different marketing devices. The object of cognitive
marketing is inner cognitive experience of a consumer in the field of economic choice,
product and service consumption. The subject of cognitive marketing is development of
marketing models stimulating cognitive system of consumers psyche in the direction of
persuasion for positive for a company choice based on a buying decision of its product [7]. So
that the strategic goal of cognitive marketing is achievement of company’s long-term
financial goals as the result of establishing lasting, affiliate to consumers’ relationships and
capability to take control over customers’ consumption actions related to the product of the
company as a result of influence on cognitive models of a consumer. Innovative nature of
cognitive marketing can be also proved by the fact that it gives a complex perception of
potential market demand based on systems of consumers’ cognitive processes. The main thing
is that cognitive marketing is not restricted by studying only processes of cognition, but also
aimed at developing practices and actual ways of influence on consumers’ market demands.
Consequently, functions of cognitive marketing are formulated to implement all the range of
its innovative components related to each company and each product. There are usually three
common functions of cognitive marketing in the science: informational and cognitive,
stimulating, controlling. The first one is based on investigation of ways consumers get the
information about the company’s product. The emphasis is put on the ways, algorithms
consumers use to process collected information in their cognitive system in order to apply it
to their actions of making up with a marketing decisions. The main task of stimulating
function is to achieve implementation of persuasion influence on consumers cognition system
based on created by every company, specific range of marketing instruments. The main
attention is paid to the influence on the cognitive map of a consumer where it is getting
possible to regulate the route of a consumer in relation to the company’s product. The last and
key function cognitive marketing appeared for is controlling function. The aim of it is to teach
consumer and increase the level of their consumption culture. This function enables to
influence the market of consumers, develop potential market demand on the company’s
product and control reproduction of market demand by the way of well-structured teaching of
consumers in the field of new tendencies and standards of consumption the company’s
philosophy is based on. So that cognitive marketing comprises the whole complex of
marketing components which should be properly investigated before launching any business.
This interdisciplinary direction includes creation and offering of a product, development of
market demand and price policy, search of the most effective distribution channels, sales
policy, product advertisement based on long lasting partnership with a consumer as a result of
positive influence on their cognitive system.

Nowadays market analysts are overwhelmed by big data in the field of consumption;
however they often face the lack of actually useful information. Moreover, a lot of data
revealing significant aspects about potential consumers is scattered throughout numerous
sources of information in different formats (texts, images, photos, videos) [2]. It is impossible
for a human to process all this complex and endless streams of data manually in order to make
up a system of algorithms or processes responsible for cognition of a consumer. This is the
very reason why nowadays market analysts need new instruments for processing big data in
short periods of time, getting really useful information from different data formats, detecting
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potential clients among widely spread social networking sites. From my point of view,
Artificial Intelligence is the most innovative and helpful structure which can deal with big
data processing to systematize cognition mechanisms of a consumer for designing compatible
marketing strategies. The use of Artificial Intelligence lets market analysts to analyze all
formats of data automatically for short periods of time. Also it makes possible to embed
analysis tools into processes of cognition making marketing plans more accurate, consumer
oriented and as a result more effective and profitable. Artificial Intelligence is a mathematical
structure imitating definite aspects of human brain working and demonstrating such
capabilities as non-formal learning, generalization and classification of chaotic information
and forecasting. The main difference of Al with human brain is the absence of necessity for
knowing a model of cognition in advance. Artificial Intelligence creates this model only on
the basis of defined information. Therefore Artificial Intelligence has become widely
integrated into systems with complex algorithmic tasks in order to deal with complicated
classifications and forecasting. The intelligence function of Al is defined as computational
component of capability to achieve goals. The inventor of Al term John McCarthy interpreted
it as a science and technology of intelligence computer program creation [5]. The basic
function of Al is systematizing. The main task is the processing of all possible images and
formats of data. This is implemented by capability of Al for learning and extraction of
consistent patterns from great amounts of information. If there is even hardly visible
correlation between input data and output data which cannot be found by traditional
correlation methods, Artificial Intelligence is capable to discover it with defined degree of
accuracy. Furthermore, Al makes it possible to assess comparative significance of different
types of input data in order to confine the number of suitable sources of data from the very
beginning. Consequently, Artificial Intelligence started to be introduced into many spheres
where big data processing is necessary. Actually, in my opinion, Al could improve almost any
field of our life. Today it is already impossible to do without Al in marketing and
advertisements in particular. Owing to the synthesis of deep learning technology, machine
vision and cognitive neurobiology Al can be used in market and consumption examination.
Al is capable to improve data analysis processes to make the company’s marketing strategy
more personalized. It helps to identify the circle of your potential clients more precisely and
consequently define the scope of persuasion influence on them without unnecessary expenses.
Studying modern direction of Al application to marketing, the most integrated fields are web
design, target and contextual advertising, analysis and evaluation of advertising campaigns.
One of the most prospective directions of Al application to marketing is the capability to
personalize advertising content of the company’s product in order to find the right
compatibility of advertising offer and consumption demand. In different words Al assists
marketing to find accurate connection between a product and a consumer reducing
unnecessary expenses for the scope of various marketing instruments and practices
(determination of potential demand, setting advertisement campaigns to a high number of
uninterested in product consumers). In the field of Internet advertisement modern Al
technologies have already been used for several recent years. However the implementation of
cognitive marketing tasks with the help of Al nowadays is a very prospective field of research
which can provide innovation marketing with the instruments of a new level. The main
cognitive marketing functions (cognitive, stimulating and controlling) would achieve their
goals in a quicker and more effective way. The synthesis of Artificial Intelligence and
cognitive marketing will also enable companies to deal with finding out of unsatisfied
consumers demands that will make possible to modernize and invent 100% suitable products.
Also this integration will contribute to attracting more clients as a result of personalized
approach to every consumer which will be reflected in preferences, price and sales policy.
Moreover, the company will prosper on more affective correlations with regular customers
due to investment in highly detailed analysis of their changing consumption demands. The
matter is that current companies should precisely understand who their client is in order to
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enhance their competitiveness and financial effectiveness. Wishes, demands, capabilities and
any peculiarities of a client need constant investigation. The reason of it caused by rapidly
changing processes in globalized Economy. Nowadays government cannot take full control of
its national Economy due to high level of integration into international economic processes.
For this reason in order to track and analyze the whole range of economic changes companies
are forced to invest money in everlasting researches and marketing investigations. The biggest
part of companies nowadays collects information about consumers based on surveys and
questionnaires [1]. However, this widely spread type of getting the information involves great
financial expenses and time costs. Moreover, the real accuracy of such researches and
effectiveness of them is highly dubious. The matter is that people psychologically tend to
obscure many details and far not always are willing to tell the truth during such surveys.
Furthermore, influence of testing effect, role selection, trends and other factors makes people
to convey their ideals rather than necessary for marketing actually true information.
Consequently, accuracy of this usual kind of getting information is often cannot exceed even
50%. According to practical experience related to collecting and processing information of
consumers and potential clients the different method is more effective. It is based on data
analysis of regular clients and potential consumers «digital footprints» (likes, reposts etc.) left
on social networking sites [3]. However, this method is also far from perfection and
comprehensiveness. Main reasons: the number of active social sites users is much fewer than
the number of Internet users, and analogically proportion of population and Internet users also
cannot be compared. At the moment innovation marketing has been rapidly transforming
from product-oriented to customer-oriented with the main emphasis put on study of
consumers cognition processes based on big data processing where Al is a system of great
assistance. Technology combining cognitive marketing and Atrtificial Intelligence will soon
become a substitution of traditional methods of collecting information and market
investigations. Nowadays even being introduced by small amount of companies this
technology requires improvement and development. Artificial Intelligence and neural network
in marketing are assumed to be responsible for data which being collected becomes the basis
for decisions. These decisions in turn are used for system self-innovation in order to provide a
company with constantly updating contextual recommendations which enable the company to
form consumption experience and adjust it effectively. So that the value of company’s goods
or brands increases, correlations with consumers get more effective what in general enables a
company to achieve its long term strategic financial marketing goals faster.

All thing considered, current business is getting as seriously dependent on marketing
investigations as never else. Nowadays complex and extensive market research is demanded
in order to establish a company that will provide with it product a great number of
sophisticated consumers in long term prospect. Accordingly, new directions of scientific
approaches to the problem of market analysis are being currently developed. One of the most
innovative and prospective, in my opinion, is cognitive marketing. It combines the study of
consumer’s behavior cognition with marketing instruments in order to reach the right
compatibility of a product and a potential client. Emphasizing the functions of cognition
(collecting information), stimulating consumption market and finally controlling clients’
economic choice in relation to company’s product cognitive marketing is assumed to deal
with task of consumers teaching in order to educate consumption group for the company.
Judging by the functions of cognitive marketing the initial and the most complicated task is
the collection and processing of big data that can give us useful information about consumer’s
cognition models. Traditional ways of getting information from surveys and questionnaires
currently used in marketing is not comprehensive and can hardly provide the company with
results of high accuracy. Therefore, Artificial Intelligence can be used as the most effective
substitution to ordinary time and financially demanding manual way of collecting marketing
information. Being information technological analogue of biological neural networks Al can
perform all necessary tasks automatically with similar to human brain computational
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algorithms. However Al does not need models of cognition, Al creates it. Moreover, artificial
Intelligence has capability for self-learning that enables it to provide information of current
interest. The next major advantage of Al is a capability to collect and operate big data for
short periods of time incomparable to human abilities. All in all, Artificial Intelligence
integrated in cognitive marketing is bound to enhance effectiveness of a company by
providing fast-accurate analysis of consumers’ unsatisfied demands that gives certain
information about the characteristics and definitions of a necessary product. Al enables a
company to save its budget spent for expensive and inaccurate informational surveys,
extensive and ineffective advertisement campaigns. Actually, nowadays Al has already been
introduced into different Internet advertisement tools like Google Adwords, Yandex Direct
(Russian browsers adds tool), Facebook adds as the main component of contextual and target
advertisement. However, at the moment there are no widely spread Al based marketing tools
or systems which could operate the investigation of consumption experience and creation of
constantly changing models of consumption behavior. For this reason the role of Al in
cognitive marketing cannot be underestimated and this field of Science is on the list of the
most innovative researches which can improve effectiveness of any business.

***k

=

Bernadette Jiwa. Marketing: how to matter to your customers. — US: Create Space, 2014.
2. Danko T. P. Hodimchuk M. A. Artificial Intelligence systems in development of corporate marketing
strategies. Marketing in Russia and abroad. No 5.

3. David Meerman Scott. The new rules of marketing and PR. — US: Gildan Media, 2008.

4, Druzhinin V. N. Psychology. — SP: Piter, 2000.

5. Pedro Domingos. The master Algorithm: How the quest for the ultimate learning machine will remake our
world. — NY: Basic books, 2015.

6. Turing test//WIKIPEDIA// URL: https://en.wikipedia.org/wiki/Turing_test Accessed 09 April 2020.

7. Yuldasheva O. U. Cognitive marketing. Promotion of consumption standards. — SP, 2005.




— 58—

Scientific achievements of the third millennium

Jing 3ameTok




Scientific achievements of the third millennium

— 59 —




— 60—

Scientific achievements of the third millennium

e"

Scientific publication
Scientific achievements of the third millennium
The collection of scientific papers

of the materials XI International scientific conference
"Scientific achievements of the third millennium"

Part 1

Ok:510

SPLN 001-000001-0630-SA

Signed print 02.06.2020. Circulation 400 copies.
Format.60x84 1/16.
Paper, offset. Printing operative.
Printed by SIC "LJournal"
Editor Chief: Ivanov Vladislav



