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SECTION I. TECHNICAL SCIENCE

AKCSINTOB M.X.l, EropoBa E.B.Z, Puidaxon A.H.’
CoBpeMeHHOe HANIpaBJIeHUE Pa3BUTHA BeliBJIeT - aHATHU3A

40 Konyepn «I panum-Inekmpon»
(Poccus, Canxm-Ilemepbype)
2Qryil Bcepoccuiickuii nayuno-uccnedoeamenvckuti uncmumym agmomamuxu (OL'YVI
BHUUA) um. H.JL. J{yxosa
(Poccust, Mocksa)
doi 10.18411/gq-30-11-2019-01
idsp sciencerussia-30-11-2019-01

AHHOTANUA

B HacTosimielt ctatbe mpuBeeH KpaTKuii 0030p COBPEMEHHBIX HAIPaBICHUN Pa3BUTUSA
BEHBIIET - aHAIM3a. AKTYaJbHOCTh PaOOTHI PAacCMOTpEHa B KOHTEKCTE OYpHOTO pa3BHTHS
BEHBIET - aHaiM3a W IIUpovaiiiero kpyra cdep ero npumeHeHus. BeiiBier - aHamus
sBisieTcs 3 (HEKTUBHBIM METOI0M 00paboTKH HH(POPMAITUHN B 00JIACTH KOAUPOBAHHUS BUACO H
ayqu0 CHUTHAJlOB, AapXUBallUM JaHHBIX, aHAJIU3a CIOXKHBIX OCOOEHHOCTEH CHUTHAJIOB,
00BbeAMHEHNS U Pa3JIeIeHNUs CUTHAJIOB, CO3/1aHNUsI MHOKECTBEHHOI'O JJOCTYyIa, CKPBITON CBSI3H,
MYJIBTUIUIEKCOPOB, COBMECTHOI'O KOJMPOBAaHUS MCTOYHUKA W KaHaja CBS3U, BbIIEICHUS
CUTHAJIOB Ha (oHE myMOB W T.I. JlanpHellnee HampaBlIeHHE HMCCIEIOBAHUN NMPUMEHEHHUS
BeliBeT-aHaNM3a B cdepe KOHTPOJs KadecTBa Imeperaud HMHGOpMAlMM B BBIABICHUU
NOTEHLMAIbHBIX BO3MOXKHOCTEW pacro3HaBaHUS CUTHAJIOB B  Pa3jIMYHbIX YCIIOBUSX
CUTHAJIBHO - IIOMEXOBOW OOCTAHOBKH, a TakXe B BbIOOpe M OOOCHOBaHHMU KpUTEpPUS HpU
peanu3anuy Npoueayp paclno3HaBaHuUs.

KiroueBble cjioBa: MHOroMacIiTaOHbIM aHalu3, BEUBIET — aHalu3, aHanu3 Dypbe,
BEUBJIET — MPe0Opa3oBaHre, OPTOTOHAIBHBIN BEHBIET, OMOPTOTOHAIBHBINA BEUBJIET.

Abstract

This article provides a brief overview of the current trends in wavelet analysis. The
relevance of the work is considered in the context of the rapid development of wavelet
analysis and the widest range of spheres of its application. Wavelet analysis is an effective
method of processing information in the field of video and audio signal coding, data
archiving, analyzing the complex features of signals, combining and separating signals,
creating multiple access, hidden communication, multiplexers, joint source and channel
coding, isolating signals against noise etc. A further direction of research is the application of
wavelet analysis in the field of quality control of information transmission in identifying
potential recognition capabilities of signals in various signal-jamming environments, as well
as in selecting and justifying criteria in the implementation of recognition procedures.

Key words: multiscale analysis, wavelet - analysis, Fourier analysis, wavelet -
transform, orthogonal wavelet, biorthogonal wavelet.

Beiiner - anaimm3 paspaboTaH s pEeIICHHWS 3a/lad, OKA3aBIIMXCS CIHIIKOM
CIOXHBIMU JUIsl  TpaauimoHHoro ananm3a Dypee. [IpeoOpazoBanne @Dypbe curhana,
3aJIaHHOTO BO BPEMEHHOW 00JacTH, B BHUJE PA3JOKECHHUSI IO OPTOTOHAIBHBIM Oa3HCHBIM
GbyHKIMAM (CHHycaM H KOCHHYCaM) C BBIJIEJICHHEM YacTOTHBIX KOMIOHEHTOB |[l1].
Henocrarok npeobpazoBanusi Oypre 3akit04aeTcss B TOM, YTO YACTOTHBIE KOMIIOHEHTHI HE
MOTyT OBITh JIOKaIM30BaHbl BO BpEMEHH, OOyCIaBIMBas €ro MPUMEHHUMOCTh TOJBKO K
aHAJIN3Yy CTallMOHAPHBIX CHUTHAJIOB, B TO BpeMsl KaK MHOTHE CHUTHAJIbl HMMEIOT CIIOKHbBIE
HaCTOTHO-BPEMCHHBIC XAPAaKTCPHUCTUKHU. Kaxk MpaBUJIO0, TAKUC CUTHAJIBI COCTOAT U3 6JII/I3KI/IX
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0 BPEMEHM, KOPOTKOKUBYIIUX BBICOKOYACTOTHBIX KOMIIOHEHTOB U JIOJITOBPEMEHHBIX,
OJIM3KMX 10 YacTOT€ HU3KOYACTOTHBIX KOMIIOHEHTOB. [l aHanmu3a TakuX CHUTHAJIOB
HEO0OXOIUM METOJI, CIIOCOOHBIN 00ecneunTh X0opolllee pa3pelieHne Kak o 4acToTe, Tak U 1o
BpeMeHU. [lepBoe HE0OX0AUMO /ISl JIOKAIN3AUN HU3KOYACTOTHBIX COCTaBIISIFOIINX, BTOPOE -
JUISL BBIJICJICHUSI KOMIIOHEHTOB BBICOKOM 4acTOThl [2]. CyliecTByeT ABa MOAX0Ja K aHAIU3Y
HECTAIMOHAPHBIX CUTHAJIOB TaKoro Tuma. [IepBbIil OCHOBaH Ha JIOKAJIbHOM MPEOOpa30BaHUU
®dypee (short-time Fourier transform). Crnenys mo sToMy myTH, HECTallMOHAPHBIA CHTHAI
CBOJIUTCSA K CTAallMOHAPHOMY IIyTEM €ro IPeIBApUTEIbHOTO pPa30MEHHS Ha CErMEHTHI
(ppetimMbl), cTaTUCTHKA KOTOPBIX HE MEHSETCS cO BpeMeHeM. BTopoii moaxos 3akirodaercs B
UCTIOJNIb30BaHUM  BeiBIeT - mpeoOpa3oBaHus. Paccmorpum — BeiiBner-aHanus — 0e3
MaTeMaTHUYeCKON CTPOroCTU: JIIOOON CHUTHAJI MOXHO pa3lioXUTh B CYMMY TapMOHHUK
(cuHycon) pa3HOM 4acTOTbl, HO CHHYCOUJAJIbHBIE BOJHBI OECKOHEYHBI, U HE OTCIICKUBAIOT
M3MEHEHHUs CHTHala BO BpeMeHH. UTOOBI YJIOBHUTH 3TH H3MEHEHHS, BMECTO OECKOHEUHBIX
BOJIH MOJKHO B35iITb COBEPILIEHHO OJIMHAKOBHIE, HO Pa3HECEHHbIE 110 BPEMEHU KOPOTKHE
«Bcmeckn». OaHaKo, Kak OKa3ajoch, 3TOrO0 HEIOCTaTOYHO, HAA0 J00aBUThH €IIe HUX
BCEBO3MOXKHBIE PACTAHYTHIE U CXaTble KONMUU. BOT Temepp CUrHal MOXHO pa3joKUTh Ha
CyMMY TaKHX BCIIJIECKOB Pa3HOTO pa3Mepa U MectomnoioxeHus. [lo cyTu, 3To u ecTh BeHBIET
- aHaJIM3.

Kosddunuentsl pasznoxenus, Mo cyTd Hecymue uHPopManuioo 00 3BOIIOLUU
CUTHAJIa, 3aBHCIT OT BbIOOpA M3HAYAJIBHOIO BCIUlecKa. J{s KakIol NpUKIAAHOM 3a7auu
MOXXHO TI0I00paTh HauOoJiee MPHUCIOCOOICHHBIM (MMEHHO IS HEe) BCIUIECK, KOTOPBIH H
Ha3bIBACTCsl BEWBIETOM. MaremMaTuueckasi CTOpOHA BEHBJIET — aHaiu3a - BEllb JIOBOJILHO
TOHKasl U BecbMa HarysiiHasd. PaboTaromuye B IpUIOKEHUSIX MAaTEMaTUYECKUE METO/IbI BCET1a
ONMPAIOTCS HA 4YMCTYI0 MaTemaTuky. BeliBier - mpeoOpa3oBaHue HE TOJIbKO paboTaer
ObicTpee, yeMm mpeobpazoBanue Pypbe, HO U €ro MpPorpaMMHas peanus3alis HECPaBHEHHO
pouie.

OcHOBBI TCOPHUH BeHBJIET - IPe0OPa30BaHUA

B 1910 rony A.Xaap onmyOnMkoBajl MOJIHYI0 OPTOHOPMAJIbHYIO CUCTEMY Oa3HMCHBIX
GyHKLIUH ¢ JOKanbHOI oOsacThio omnpeneneHus (BeiBneTsl Xaapa). [lepBoe ynomuHaHue o
BEUBJIETaX TOSIBUJIOCH B JIUTEpAType MO IUGPOBOM 00pabOTKEe M aHAINU3y CEHCMHUYECKHX
curnanoB (pabotel A.I'poccmana u XK.Mopie) [3]. B mocnennee BpemMsi BOSHHKIO HaydyHOE
HalpaBJi€HUE, CBA3AHHOE C BEHBIET - aHAIM30M U TEOPUEH BEHUBJIET - MpPeoOpa3OBaHUS.
BeliBneTsl IIMPOKO MPUMEHSIOTCS sl PUIBTpALUK U IPEABAPUTENHHON 00pabOTKU JTaHHBIX,
aHaJIM3a COCTOSHUS U MPOTHO3UPOBAHUSA CUTyalluu Ha (DOHIOBBIX PBIHKAX, pAacHO3HaBaHUS
o0pa3oB, mpu o0OpabOTKE U CHHTE3€ pA3JIMYHBIX CHUTHAJIOB, HAlpUMEp pEYEBbIX,
MEIUIIMHCKUX, IS PEIICHUs 3a7ad CXKaThusg U 00paOOTKU M300pakeHHH, MpU «OOYUCHHM
HelipoceTeil 1 BO MHOTHX JAPYTUX CIydasx.

Hecmotps Ha TO, 4yTO Teopus BeWBIeT - MpeoOpa3oBaHHs YK€ B OCHOBHOM
pa3paboTaHa, TOYHOTO ONpPENEICHUs, YTO K€ TaKOe «BEUBIET» M Kakue (YHKIUU MOMKHO
Ha3BaTh BeHBJIEeTaMH, HE CyllecTByeT. BeiiBiersl MoOryr ObITh OPTOrOHANbHBIMU,
MOJYyOPTOTOHATBHBIMU, OUOPTOTOHANBHBIMU. DTH (PYHKIIMU MOTYT OBITh CUMMETPHYHBIMH,
ACUMMETPUYHBIMU M HECUMMETPUYHBIMHU. Pa3nuuaioT BeHBIETHI C KOMIAKTHOM 00JacThbio
olpeNieNieHuss M He HMerolue TakoBoi. Hekoropele (GyHKIHMH HMEIOT aHAaJIUTUYECKOE
BbIpaXXEHHE, JIpyrue — OBICTPbII aJITOPUTM BBIUMCICHHSI CBSI3AHHOTO C HUMHU BEWBIET -
npeoOpa3oBaHusl.

BeiiBsieTbl 1 MHOTOMACIITAOHBIH aHAIU3

PaccmoTpuM 3amady, KOTOpas 4acTO BCTpEYaeTCs Ha IPAKTUKE: €CTh CHUrHai (a
CUTHAJIOM MOXET OBbITh BCE, UTO YTOJIHO, OT 3allMCH MOKa3aHUM JaTyiKa U J0 onudpOBaHHOMN
peubto WM u300paxkeHueMm). Wnes mHoromacmrabHoro ananmsa (multiscale analysis,
multiresolutional analysis) 3akiouaercst B ToM, YTOOBI B3[JISHYTh Ha CUTHAJ CHAYajga OTOUTH
Ha [apy LIaroB W IOCMOTPETh M3JaleKa, 3aTeM 4Yepe3 JIyly, 3aTéM BIUIOTHYIO — IOJ
MHUKpOcKorioM (puc.1).
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Puc. 1. Ilpumep mrHozomacuimadbnozo ananuza uzoopasicenus

Bo-mepBbIX, myTeM NOCIENOBATEIBLHOTO OrpyOieHust (Wiad YTOYHEHHs) CHUTrHaja
BBISIBJISITH €r0 JIOKAJIbHBIE OCOOEGHHOCTH (yAapeHHE B pPEUd WU XapaKTepHbIe AeTaiu
U300paKeHHs) W TOAPA3JENATh MX [0 HHTEHCHMBHOCTH. BO-BTOPBIX, Takum o00pazom,
oOHapyXHUBaeTCsl TUHAMHKA U3MEHEHHS CUTHAJIa B 3aBUCUMOCTH OT MaciuTtaba. Ecnu peskue
CKauKH (HampuMep, aBapuiftHOe OTKJIOHEHHE MOKa3aHUH 1aTYMKa) BO MHOTHUX CITy4asiX BHJIHBI
«HEBOOPY)KCHHBIM TJIa30M», TO B3aUMOJCWCTBHS COOBITUH Ha MEJNKUX MaciuTabax,
nepepacTaioimue B KpymHOMacmTaOHbIe SBIEHHS (TaK, MOIIHBIA TPAHCIOPTHBIA MOTOK
COCTOMT W3 JIBW)XKCHHUS MHOTHX OTJEIbHBIX aBTOMOOWIICH), YBHUAETh OYEHb CIOXHO. U
HA000POT, COCPEIOTOUMBIIMCH TOJIBKO HA MEIKHX JETalsAX, MOXKHO HE 3aMETUTh SIBIICHHIA,
MPOUCXOSAIINX Ha MI00ATbHOM YPOBHE.

Wnest mpuMeHeHust BEMBIETOB JIs MHOIOMACIITAOHOTO aHajIM3a 3aKJII0YacTCsl B TOM,
YTO pa3loKEHHWE CUTHAJa MPOU3BOAUTCS 1O 0Oaszucy, oOpa3oBaHHOMY CABHIaMH U
pasHOMacITaOHBIMU KONHSIMU (DYHKIIMU-TIPOTOTHIA (TO €CTh BEHBIET - MpeoOpa3oBaHHE I10
cBOel cytu sBisieTcs (pakTaabHbIM). Takue Oa3ucHble (YHKIMM Ha3bIBAIOTCS BEHBIETaMU
(wavelet), ompenenennbie Ha mpoctpaHcTBe L2(R) (MpocTpaHCTBO KOMILIEKCHO3HAYHBIX
¢byukuuit f(t) Ha mpsiMOl ¢ OrpaHMYCHHOM SHEprueii), KOJIeOIIOTCS BOKPYT OCH aOCIUCC U
OBICTPO CXOIATCS K HYJIO [0 MEpe YBEJIMYEHHUs aOCOIIOTHOIO 3HAYEHMs apryMmeHTta (puc.2).
JlanHoe ompezeneHue He MpeTeHIyeT Ha TMOJHOTY W TOYHOCTh, @ JIaeT JIMIIb HEeKHH
«CTIOBECHBIA TIOPTPET» BeiBiieTa. TakuMm 00pa3oM, CBEpTKa CHUTHaja C OJHHUM W3 BEUBIIETOB
MO3BOJISIET BBIIEIUTH XapaKTEpHble OCOOCHHOCTH CHUIHala B OOJACTH JIOKAJM3allUU 3TOTO
BeliBieTa, MpuyeM uyeM OosiblMii MaciiTad uMMeeT BelBieT, TeM Oosiee IMHMpoKas o01acTh
cUrHaja Oy/eT OKa3blBaTh BIMSHUE HA Pe3y/IbTaT CBEPTKH.

Mexican Hat Wavelet L

HactaTa

4 E-per-mr

[N .

[T

Puc.3. ®azosas niockocmo

Puc.2. Betignem «Combpepor N
getigiem - npeobpazoeanus

CornacHo MPUHLUITY HEONPEJAENEHHOCTH, YeM JTy4llle (GyHKIIMS CKOHLIEHTPUPOBaHA BO
BpPEMEHHU, TeM OOJIbIlIEe OHA paclpeesieHa B 4acToTHOI obnactu. Ilpu nepemacurabupoBaHuu
GyHKIIMM TPOM3BEACHUE BPEMEHHOIO M YaCTOTHOIO JHMAla3oHOB OCTAETCSl MOCTOSHHBIM M
OpeACTaBiIseT co00il IUIomaaAb SYEHKH B YaCTOTHO-BpEeMEHHOHM ((ha3oBOi) IJIOCKOCTH.
[IpenmytiecTBO BeWBIET - TpeoOpa3oBaHUs TEpel, Hampumep, npeoOpazoBanueM ['abopa
3aKJII0YaeTcss B TOM, 4YTO TOKpbITHE (a30BOM IUIOCKOCTH OCYIIECTBIISICTCA sSUEHKaMU
OJIMHAKOBOM TUIONIAM, HO pa3sHOUM (opmbl (puc.3), U4TO MO3BOJSET XOPOIIO JIOKATU30BATh
HU3KOYACTOTHBIE JI€Tald CUTHajla B 4acTOTHOW obyacTu (mpeoOnajaroniie rapMOHHKH), a
BBICOKOUYACTOTHBIE — BO BPEMEHHOM (pe3Kue CKauKH, MUKY U T.11.). BeiiBner - ananu3 no3posser
UCCJIEI0BATh MOBEJCHUE (PPAKTATBHBIX (QYHKIMHA — TO €CTh HE MMEIOLINX MPOU3BOIHBIX HU B
OJIHOM CBOEH TOUKE.
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OpTroronajbHoe BelBJIeT - Ipeodpa3oBaHue

BeiiBnet - mpeobpa3oBaHe CONEPKHUT OTPOMHOE KOJIMUYECTBO HH(OpMALIUU O CUTHAJIE,
HO 00J1a/1aeT CUIIbHON M30BITOYHOCTHIO, TAK KaK KakJaas Touka (a30BOM IUIOCKOCTH OKa3bIBaeT
BIMSIHUE HA €ro pe3yiabTar. s TOYHOrO BOCCTAHOBJIEHHMSI CUTHAJIa JTOCTaTOYHO 3HATh €ro
BEHBIIET - mpeoOpa3oBaHre HA HEKOTOPOM JTOBOJBHO PENKOMl perieTke B (a3zoBOM IMIOCKOCTH
(HampuMep, TOJIBKO B LIEHTPE KaXK10# sueliku Ha puc.3). CiaenoBaTenbHO, U BCSI UHPOPMALUS O
CUTHAJIE COJIEP’KUTCSI B 3TOM JOBOJIbHO HeOoJbIIOM Habope 3HaueHuid. aes 3akirodaercst B
TOM, 9TOOBI MacCIITAOMPOBATH BEHBIIET B HEKOTOPOE TIOCTOSIHHOE (HAMpUMeEp, 2) YHCIIOo pa3, U
CMellaTh €ro BO BpeMeHH Ha (PMKCHPOBAHHOE pacCTOsSIHUE, 3aBUcsIIee OT MaciuTaba. [Ipu atom
BCE C/ABHUTHM OJHOTO MacmTaba MOJDKHBI OBITh IMOMAPHO OPTOTOHAIBHBI — TAKHE BEWUBIIETHI
Ha3bIBAIOTCS OPTOrOHATIBHBIMU. [Ipu TakoMm mpeoOpa3oBaHUU BBIMOIHIETCS CBEPTKA CUTHAJA C
HEKOTOPOW CKEUIMHT - (YHKIIMEH W ¢ BEHBJIETOM, CBS3aHHBIM C TON CKEHJIMHT — (hyHKIHMEH
[4]. B pe3ynbTare monydeHa «CriIaKEHHAs» BEPCHsI UCXOIHOTO CUTHAJIA U HAOOp «aeTajeiiy,
OTJIMYAIOIIMX CIJIAKEHHBIN CUTHAT OT UCXO/IHOTO.

[TocnenoBarenbHO MPUMEHSS Takoe MNpPeoOpa3oBaHUE, MOXKHO TMOIYYUTh Pe3yJbTar
HYXXHON CTENEHU JIEeTaJIbHOCTH (TJIaJKOCTH) U Habop JeTaneil Ha pa3HbIX Maciitadax. bonee
TOTO, MPUMEHUB BEHBIET - MpeoOpa3oBaHUE K 3aWHTEPECOBABIICH JI€Taly CUTHAJIA, MOXHO
MOJTYYUTh €€ «yBEeIMUeHHOE M300pakeHne». 11 HaobopoT, OTOpPOCHB HECYIIECTBEHHBIE JIETATH
U BBINOJHUB 00paTHOe mpeoOpa3oBaHUE, MONYYEeH CUTHAJ, OYMIICHHBI OT LIYMOB U
CIIyJaiflHBIX BBIOPOCOB (HampuMep, «yOparh» CIy4ailHO NOMAaBIIYyI0 B Kaap MTHIy Ha
dotorpaduu 3maHus).

JluckpeTHoe BeiiBJieT - Ipeodpa3oBaHue

Wnes ucrons3oBaTh BEUBIET - MpeoOpazoBaHue sl 00paOOTKU JUCKPETHBIX JaHHBIX
ABJISIETCS BECbMa MPHUBJIEKATEIBHON (JIUCKpEeTU3alusl JaHHbIX HE00X01MMa, HalpuMep, MpH UX
o0pabotke Ha OBM). OcHOBHasi TpPYAHOCTh 3aKJIIOYaeTCs B TOM, 4YTO (OPMYINBI A
JUCKPETHOTO BEHBIET - MpeoOpa3oBaHHs HENb3sl MOJMYyYUTh MPOCTO AMCKpeTH3aluen
COOTBETCTBYIOIIMX (opMysa HenpepslBHOTO MpeoOpazoBanus. M.JlobGemmm ynamoce Haiitu
METO/, MO3BOJISIOUINI MOCTPOUTH (OECKOHEUHYIO) CEPUI0 OPTOrOHAJIBHBIX BEHBIIETOB, KaXKAbII
U3 KOTOPBIX OIpPEAEIsIeTCs] KOHEYHbIM 4YHCIOM Kod(p¢uimeHToB. Crajlo BO3MOXHBIM
MOCTPOUTh AJITOPUTM, peaU3yroIni ObICTpO€ BEWBJET - MpeoOpa3oBaHHE HA JHUCKPETHBIX
JaHHBIX (aroput™M Maia). JJocTOMHCTBO 3TOro ajlropuT™Ma, IOMHMO BCETO BBIIIECKA3aHHOTO,
3aKJII0YAeTCsl B €ro MPOCTOTE U BBICOKOW CKOPOCTH: U Ha Pa3lioKEeHUE, U Ha BOCCTAHOBJIEHUE
Tpebyercs nopsaka CN onepauuit, riue ¢ — uucio ko3dduipentos, a N — yirHa BEIOOPKH.

Belmie  paccMOTpeHBI OCHOBHBIE BHUABI BEWBIET - aHaIW3a. boijee MOJHYIO
UH(pOpMAIMIO, B YaCTHOCTH, 00 0OpaTHOM BeHBIET - MpeoOpa30BaHUM, UCIOJIB3YEMOM IS
BOCCTAHOBJICHHS CUTHAJIA TI0 BEHBJIET - KoedduimeHTam, u3noxena B [1,4], 31ech ke 0Tpazum
KJIFOUEBBIE MOMEHTBI, KOTOpbleé HEOOXOJMMO YYWTHIBATh IPHU HCIOJIb30BAaHUU BeHBIET -
aHayM3a JiIsl KOHTPOJIsE THPOKOMMYHUKAIUH.

1.Tlouck onTUMaibHOTO (711 KOHKPETHOM CHTyalluM) KOMIIPOMHCCA MEXIy
HENPEPHIBHBIM M JTUCKPETHBIM MpeacTaBieHneM. OpTOroHalbHbIM BeHBieT - 0a3uc MOXKHO
paccMaTpuBaTh, Kak cloBaphb «(hopM», U3 KOTOPBIX MO ONpPEIeTIeHHBIM MTpaBUiIaM HaOupaeTcs
3aJaHHbId curHai. Ho 3TOT cioBaph MOXHO 3HAYUTENIBHO PACIIMPUTH, B3AB OOJ€€e T'YCTYIO
ceTKy B (pa30Boil miiockocTH. Pa3noskeHue mo TakoMy cioBapio y:xe He OyZeT 0JHO3HAuHBIM,
HO €ro MOJKHO JIy4llle MOJOTHATh K CHUTHaly, clelaTh OoJjiee yCTONYMBBIM K IIOMEXaM.
Haxoxnenne xo03(h(UIIMEHTOB B MPUHIMIIE 3/1€Ch OTHOCUTCA K 3a/aue ONTHMM3AllUU, HO
OOBIYHO CYIIECTBYIOT CPaBHUTEIBHO OBICTpPBIE AJTOPUTMBI «KBAa3MONTUMH3ALUU», CaAMBIH
NOMYJISAPHBIA W3 KOTOPBIX HAa3bIBACTCS «IIOMCK coBmaneHus» (matching pursuit). Takas
METOJIMKa, KCTaTH, IPUMEHNMA HE TOJIBKO K BEHBJIETHBIM CIIOBapPSIM.

2.Vcnonb30BaHMe OMOPTOTOHAIBHOIO BEWBJET - aHaIM3a BMECTO OPTOTOHAIBLHOTO
BeUBIeT - aHanu3a. [Ipu »TOM M pa3nokeHuss Mo anropuTMy Maiia ucnosib3yeTcsi oJHa
napa (QWIBTPOB, AJs BOCCTAHOBJIECHUS - Jpyras. buoproroHanbHble (UIBTPHI MOCTPOHUTH
jerdye, Tak Kak OHU Oojee ruOkue (Hampumep, MX MOXKHO CJelaThb CUMMETPUYHBIMHU, B
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OTJIMYME OT OpPTOrOHANBHBIX), HO, K COXAJCHHIO, B O3TOM ClIy4ae BO3pacTaeT
qyBCTBUTEIBHOCTH K MMOTPELTHOCTSIM MTPU BOCCTAHOBJICHUU.

3.Beenenne wumen smdrunra (lifting), cormacumo xortopoit ¢mimetper H u G
OKa3bIBACTCSI BCET/Ia MOKHO CBECTH K IOCJIEOBATEIBHOMY MPUMEHEHHIO 00jee KOPOTKUX
(GWIBTPOB, YTO YCKOpSET aJrOPUTM pas3iiokeHus. Ecnu cpa3y cTpouTh MX B TaKOM BUJE,
MOXKHO JIOCTMYb JIy4lned amantanuu K curHamy. C 3TUM cCBsi3aHa M JApyras wujes,
3aKJIIOYAIONIAsICsl B HCIOJIB30BAaHUM B PAa3HBIX TOYKAX CHUTHAJIA pasHbIX (GuUiabTpoB. OTO
NPUBOJUT K OTKa3y OT BEWBNET - 0a3uca, COCTOSIIEro M3 KONMUH OJHON (QYHKIUH, MpU
coxpaHeHHH ObIcTporo aiaroputma. C HOMOILBIO 3TOH K€ HAEU CTPOSTCS BEHBIIETHBIE
(GUIBTPBI, IEPEeBOSIINE TIeTbIE YKCTa B Heble (XOTs K03 pUuiueHTs GUIbTPOB MOTYT OBITH
U HE 1EeNbIMH). DTO JA0cTaTOYHO A (deKTUBHAS MpeaoOpadoTKa I MOCISAYIOMEro aHalu3a
curHana [3].

4.Vcnonp3oBaHNe MYJIbTUBEHBIETOB, KOTOPbIE BO3HUKAIOT, €CIU KOI(PPULIUEHTHI
¢unpTpoB H m G mpencrasnstor co0oi He 4ymcna, a MaTpuibl. B sTOM ciydae kaxmoe
IPOCTPAHCTBO «JIeTajei» BeiiBieT oOpaza OyneT MOpOXKIATbCs HE OJHUM BEWBJIETOM, a
HECKOJIbKUMH, B CBSI3M C YeM IIOCIICIHUE W Ha3bIBAIOTCA MYJIbTHUBEHBICTaMH. BBICTpBIi
ITOPUTM PA3JIOKEHUS B 3TOM CiIydae IMUIIETCS B MATPUYHOM BHUJAE TAK XKe, KaK aJrOpUTM
Manna, HO mpu TOM K€ MIAAKOCTH (YHKIMHM, y MYJIbTUBEHBIETOB JIOKAINW3aLUs B
HPOCTPAHCTBE CTAHOBUTCS JIyUIlle, YEM IPH OJTHOM BEUBJIETE.

IIpuMeHeHnne BeiiBJieT - npeodpa3oBaHus

B 3axiroyeHue yroyHMM HEKOTOpbIe OOJIACTH, /i€ UCIOJIb30BaHUE BEHBIIETOB MOYKET
oKa3aTbcs (WU YK SIBJISIETCS ) BECbMA IIEPCIIEKTHBHBIM.

Obpabomxa sxcnepumenmanbHulx 0anHvlx. 110CKOIBKY BEHBIETHI MOSBUINCH UMEHHO
KaKk MeXaHH3M OOpabOTKH SKCIEPUMEHTAJBHBIX JaHHBIX, MX NPUMEHEHHE ISl PEIICHHUS
NOJOOHBIX 33/1a4 TPEJCTaBIsSETCS BeChbMa IpPHUBIEKAaTeNbHBIM 10 cuX nop. BeliBrer -
npeoOpa3oBaHue JaeT HauOosiee HAMISIIHYI0 M HHQOPMATUBHYIO KapTUHY pe3yjiIbTaToB
HKCIIEPUMEHTA, MTO3BOJIIET OUUCTUTh UCXO/IHBIE JAHHBIE OT IIIYMOB U CITy4alHBIX UCKKEHUMH, U
JlaKe «Ha TI1a3) MOJAMETHTh HEKOTOPhIE OCOOCHHOCTH JIaHHBIX W HAIPaBJICHUE MX AalbHEHIIEH
o0paboTkn u aHanu3a. Kpome TOro, BeWBJIETHl XOpPOLIO MOAXOMAT [UIi aHaIM3a
HECTAIlMOHAPHBIX CUTHAJIOB, BO3HHUKAIONIMX B MEAWIMHE, aHaimn3e (OHIOBBIX PBIHKOB W
JPYTUX 00JIacTsX.

Corcamue Oannwvix. OCOOEHHOCTBIO OPTOTOHAJILHOTO MHOTOMACIITa0HOTO aHallu3a
ABJSIETCST TO, YTO JJI JIOCTAaTOYHO TJIAJKUX JaHHBIX IIOJyYeHHBIE B pe3yibTaTe
npeoOpa3oBaHusl T B OCHOBHOM OJIM3KH TO BEJTMUMHE K HYIIO U, CI€OBATEIbHO, OYCHb
XOPOILO CKUMAIOTCSI OOBIYHBIMU CTATUCTUYECKUMM MeTofaMu. OTpOMHBIM JIOCTOMHCTBOM
BEHBIIET - MPeoOpa3oBaHMUs SABISETCS TO, YTO OHO HE BHOCHT JOTIOJHUTEIBHON N30BITOYHOCTH B
UCXOJIHbIE JJAaHHBIE, U CUTHAJ MOXKET OBITh MOJHOCTbIO BOCCTAHOBJIEH C HMCIOJIb30BaHUEM TeEX
ke cambIX (WIbTpoB. KpoMe Toro, orneneHue B pe3yibTaTe NpeoOpa3oBaHUs AETalled OT
OCHOBHOT'O CHUTHAJIa MO3BOJISIET OUYEHb MPOCTO Peali30BaTh C)KaTHE C MOTEPSIMU — JIOCTATOUYHO
MPOCTO OTOPOCUTH JIETATN Ha Te€X MacmTadax, TIe OHH HEeCYIIeCTBeHHBI. JlOCTaTOYHO CKa3aTh,
4To M300paxeHue, o0paboTaHHOE BeiBIeTaMH, MOKHO CkaTh B 3-10 pa3 Ge3 CyliecTBeHHBIX
norepb UHpopmauuu (a ¢ gonyctumbiMu notepsmu — 10 300 pa3). B kadectBe mpumepa
OTMETUM, YTO BEHMBIET - MpeoOpa3oBaHUE IOJIOKEHO B OCHOBY CTaHJApTa CXKAaTUs JaHHBIX
MPEG4 [5].

Obpabomrxa  usobpadicenui. YenoBeueckoe 3peHHE YCTPOSHO TaK, YTO MBI
COCpeIoTayrBaeM CBO€ BHUMAaHHE Ha CYIIECTBEHHBIX JIETASIX W300paKeHHs, OTceKas
HeHykHoe. Mcnonb3ys BeiiBier - mnpeoOpa3oBaHHE, MOXKHO CIJaJuTh WIH BBIICITUTD
HEKOTOPBIE JIETaN N300paKEHHsI, YBEITMUUTh MM YMEHBIIUTh €r0, BBIACIUTH BaXKHBIC IETAH
1 JlaKe MOBBICUTD €ro KauecTBo [2].

Cucmembvl nepedayu OaHHLIX U YUPDPOBOU obpabomku cuenanos. baaromaps BHICOKOM
3(Q(QEKTUBHOCTH AITOPUTMOB M YCTOMYMBOCTH K BO3JCHCTBUIO TIOMEX, BEHBIET -
npeoOpa3oBaHUE SBISETCS MOILIHBIM HMHCTPYMEHTOM B TeX 007acTiIX, TI€ TPaJULHUOHHO
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UCMOJNb30BATMCh JAPYrHEe METOJAbl aHalW3a JaHHBIX, Hampumep, npeodpaszoBanue Dypre.
B03MOXHOCTE TPUMEHEHHUS] YK€ CYIIECTBYIOIIMX METOAOB OOpabOTKH  pe3yJbTaToB
npeoOpa3oBaHus, a TAKXKe XapaKTepHble OCOOCHHOCTH MOBEJCHHSI BEUBIIET - MpeoOpa3oBaHus B
YaCTOTHO-BPEMEHHOW 00JaCTH  MO3BOJSIOT  CYIIECTBEHHO pPAacUIMpUTh M JIONOJHUTH
BO3MOYKHOCTH MOJI0OHBIX CUCTEM.

Hetipocemu u Opyeue mexanusmvl aumaiusa Oauublx. boiplve TpPyIHOCTH MU
«00yueHumn» HeipoceTell (MM HACTPOWMKE OPYTMX MEXaHM3MOB aHajiu3a JAHHBIX) CO3AAeT
CHJIbHAsl 3allyMJICHHOCTb JAHHBIX WJIM HAJM4MEe OOJIBIIOTO0 YHCIA «OCOOBIX CIIy4aeB»
(cmyuaiiHpie BBIOPOCHI, TIPOITYCKH, HEIMHEHHbIE HCKakeHus W T.1.) [3]. Takue momexu
CIOCOOHBI CKpPBIBATh XapaKTePHbIE OCOOCHHOCTH JAHHBIX WJIM BBIIABATh CE0s 32 HUX U MOTYT
CWJIBHO YXYIUIUTh pe3ynbTaThl oOyuyeHus. [lodTOMy pexkoMeHAyeTCsl OYMCTHTH JaHHBIE,
OpexJae YeM aHaIM3upoBaTh MX. [0 yXe NPHUBEICHHBIM BBIIIE COOOPAXKEHHUSM, a TaKXKe
Onmaromapst Halu4yuiO OBICTPHIX U AIPPEKTHUBHBIX aJITOPUTMOB peANU3allid, BEUBJIETHI
NPEJCTABISIOTCS  BECbMa  YAOOHBIM M IMEPCIEKTUBHBIM  MEXAaHU3MOM  OUUCTKH U
NpeaBapUTENbHON 00padOTKU JAHHBIX ISl MCHOJIB30BAHUS MX B CTATHCTUYECKUX M OHM3HEC-
IPUIIOKEHUAX, CUCTEMAX UCKYCCTBEHHOTI'O MHTEIJIEKTA U T.1I.

3akiarouenune

Hecmotpss Ha TO, 4TO MareMarTM4eCKWM ammaparT BEWBIET - aHAJIM3a XOPOILIO
pa3paboTaH u Teopus, B 0o0iieM, ohopMUIach, BEHBIETHl OCTABJIAIOT OOIIMPHOE MOJE JUis
uccienoBaHuil. JlocraToyHo cka3aTb, 4TO BBIOOp BeliBieTa, HaubOosiee MOAXOJAIIErO IS
aHanm3a KOHKPETHBIX aHHBIX, MpPEICTaBIseT COOOH CKOpee HUCKYCCTBO, YeM PYTHHHYIO
npouenypy. Kpome Toro, orpoMHoe 3Hau€HHE HUMEET 3ajada pa3pabOTKU IPHIIOKEHUH,
UCTOJB3YIOLINX BEHBIIET - aHAJIN3 — KaK B MIEPEUMCIIEHHBIX 00JIaCTAX, TaK U BO MHOTHX APYTHUX,
NEPEUYUCIUTh KOTOPbIE IIPOCTO HE PECTABISETCS BO3MOKHBIM.
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AHHOTAIHSA

HccnenoBanue mocBseHO pa3pabOTKe U BHEAPEHUIO HA MOTPEOUTENbCKHM PBIHOK
Poccmiickoit  ®enepaniiu  MSACHOTO MPOAYKTa B BHAE TOTOBOTO K  YIIOTPEOICHHUIO
3aMOpPOKEHHOTO — monygalOpukata B Tecre. B KaduecTBe OCHOBBI ISl CO3AAaHUS
(YHKITMOHATTLHOTO MSICHOTO TPOJYKTa B3SIT HAIMOHAIBHBIN a3epOailHKaHCKUN MSICHOU
nponykt «Kyrab». PazpabarsiBaemblii monydadpukar obnanaet aeueOHO-PoPUIaKTHIECKUMU
CBOMCTBaMH B HampaBlIeHMH 3a00JieBaHUM, CBA3aHHBIX C HapyIIEHUSIMH B OIOPHO-
JBUTATEJILHOM amrapare 4ejoBeKa, a B YaCTHOCTH C BOCCTAHOBJIEHHEM XpALIEBOM TKaHU. B
paboTe TPUBOAMTCS TPAAWIMOHHAS pPELENTypa JAHHOTO MPOAYKTa M JAeTCs ero KpaTkas
xapakrepucTtrka. OTMeueHa muieBas EeHHOCTh noiydadpukara TPaJUIIMOHHONW pElenTyphl.
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N3ydaercst BO3SMOXKHOCTh OOOTalleHHs] TPAJAULIMOHHON pelentypbl Kyrada myTéM BBEIEHUS B
COCTaB MSCHOTO ChIpbs HOMy(adpukaTa XOHIPOMPOTEKTHBHBIX IPENApaToB, TaKHX Kak,
XOHJIDOUTHH Cyib(}aT, IIIOKO3aMHH M KojuiareHa. OmpeneneHa Iojib3a W MOTEHIHAIbHAS
rpyImna norpedureneil 00orameHHOro HalMOHAIBLHOTO MSICHOTO notygadpukara.

KiroueBble cjioBa: KOMOMHUPOBAHHBIN MUIIEBOM MPOIYKT, MICHOM MPOIYKT, MICHOM
3aMOPO’KEHBIN 1Moy(habpuKaT, HALMOHAIBHBIN MSICHON MPOJYKT, JeUeOHO-TPOPUIAKTHUECKOE
NUTaHUEe, OMOJIOTMYECKU AaKTHBHBIE J00aBKH, XOHPOIIPOTEKTOPHI, XOHAPOUTHH CYib(ar,
[IIOKO3aMUH, KOJUTareH, THIPOJIN3aT KOJUIareHa, 0CTe0apTpo3, NHUIIEeBast IEHHOCTb.

Beenenne

bmona Tpagunmonnoit AzepOaiikaHCKONM KyXHH 3aBOEBBIBAIOT BCE 0oJiee HMIMPOKYIO
HOMYJISIPHOCTh CPEAX JIIOJEH pPa3zIMuYHBIX HAIMOHAIBLHOCTEH BHYTpPH pecnyOJMKd H 3a e€
npenenamu. biaroga 3Toi KyXHH UMEIOT 0COOBIN XapaKTepPHBIH BKYC [2].

AzepOaiipkaHcKas KyXHsl, HSCMOTPSI Ha HEKOTOPBIMU CXOJHBIMH YE€PTaMU C JPYTUMHU
3aKaBKA3CKUMHU KyXHSIMHU (OJIHO M TO K€ ChIPhE, KyXOHHAsl yTBaphb, TUI odara (THIHABIP) OHA
00J1alaeT WHBIM MEHIO M BKYCOBOH ramMmMoil. OCHOBHBIM MSCOM B a3epOailKaHCKOW KyXHE
ABNsieTcd OapaHMHA W TENSATHHA, a B CTapoil a3epOailKaHCKON KyXHE 3aMETHOE MECTO
3aHMMAJIa TaKKe Judb (pa3anbl, Typadn, KypoIraTKH, TIEPEresKu ), Bce 0oiee 3aMeHsieMast HbIHE
JOMaIIHel nTuiel (KypaMu, iecapkaMu, B IEPBYIO oYepeib UBIIISTaMu) [S].

B Hactosmee Bpems B Poccunm ocreoapTpo3 SBISETCS OJHUM U3 CaMbIX
pacnpocTpaHeHHbIX 3a0osieBaHuii  cycrtaBoB, (10-12% wacenenus). DpamuHTEeMCKOE
snuaeMuosorunueckoe uccinenopanue (Framingham Osteoarthritis Study) mokasano, yro 3a
nocneanre 20 JieT yactoTra 3a00JeBaHUN OCTEOAPTPO30M KOJEHHOTO CyCTaBa 3HAYUTEIIHHO
yBenuuuiack. B Poccun 3abosieBaeMOCTh OCTE0APTPO30M 3a IOCIEIHUE OBl BBIpOCIA Ha
35%. B ocHoBe 3a0ojeBaHUs JEKUT IMOpaKEHHE BCEX KOMIIOHEHTOB CyCTaBa: Xpsla,
CUHOBUAIBHOW OOOJIOUKH, CBSI30K, KamlCyJdbl M OKOJOCYCTABHBIX MBIIII, CYOXOHIPATHHON
KOCTH [6].

B cBsa3u ¢ 3THM u3yueHue MpoOieMbl MPOPHUIAKTHKH OCTE0apTpo3a C IMOMOIIBIO
MUTAaHUST CYMTAeM akTyalbHbIM. [losTomMy ObuTla TOCTaBiIeHa 3ajadya M3Y4YUTh BO3MOKHOCTH
MCTIOJIb30BaHUS XOHIPONPOTEKTUBHBIX MPEnapaToB B pelenType MICHOTO nonydadpukara.

OcHoBHasi 4actb. KiIMHUYECKMMM HCCIEIOBAaHUAMM JIOKAa3aHO, YTO BBICOKOM
3¢ (HEKTUBHOCTHIO B JICUEHHUH OCTE0ApTPO3a 00Ia/1al0T CIAEAYIOIIME MpenapaThl - TITIOKO3aMHUHA
Cynb(paT/TUAPOXIOPUA U XOHAPOUTHHA CyIb(aT MPH ONTHUMAIBHOM Mpoduiae 0e30MacHOCTH

[4].

Ilens wuccnenoBaTenbckoil paboThl - pa3paboTka MsACHOro mnoiygalOpukara Hu
000raEHHOr0 XOHPOIIPOTEKTUBHBIMY MpenapaTaMy U KOJUIareHOM ¢ 1IeIbI0 MPOQUIAKTHKU
0CTE0apTpO3a.

KyTtab - HanmoHanbHbI MACHOM MPOAYKT A3epOailpkaHCKOM KyXHH B TecTe, B (hopme
nojgyMmecsa. M3roraBiauBaercsi ¢ MCIOJIb30BaHUEM MPECHOT0 TecTa. Tepmuueckas oOpaboTka
KApKOM TPOU3BOIUTCS O€3 MCIOJIb30BaHUS KUPOB. B TpagulMoOHHYIO penentypy Kyrada
BXO/AAT OapaHMHA, JyK, Hapuiapald, Myka MIIEHWYKa, Macjo TOIIEHOe, CyMax, Iepell, COJb.
[TummeBast IEHHOCTh HAIIMOHAIBHOTO MSICHOTO MPOJIYKTa KyTada mpeacTaBieHa B Tabmure 1 [2].

['ycroii cupon moja Ha3BaHUEM «Hapiiapa®» - M3IOOJEHHAs MPUIIPaBa K MSICHBIM H
pbiOHBIM Omrosiam Ha Kaskaze. Ero roroBsT myTéM yBapuBaHUS IJIOJOBOIO COKa IpaHaTa,
nobasmsisi 40 — 45% caxapa. Hapmapa® ymoTpeOmnsiroT s yydIIeHWs amnmneTuTa |
MUILEBAPEHNS, a TAK)KE IPOTUB LUHTH [1].

Tabnuya 1
Tuwesas u sHepeemuyeckas yeHHOCMb MPAOUYUOHHO20 NPOOYKma, %o
HaumeHnoBanue moxasaress 3HaueHue
Benok r/100r 13,38
Kuper, /100 T 9,6
Vraesonsl, 1/100 T 6,76
DHepreTryecKas IEHHOCTh, KKa/K [k 165,27/691,5
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bone3nn xpsmiei: apTpuThl M apTpO3bl CYCTaBOB, Pa3pyLIEHUS MEKIO3BOHOUHBIX
JIMCKOB B TIO3BOHOYHHKE SBISIOTCS PACIpOCTPAaHEHHBIMU XPOHHUYECKUMH 3a00JICBAaHHUSIMU.
DapMaKoIOrH4eCKUMU CPEICTBAMU (CTEPOUTHBIMU U JPYTUMHU MpernapaTaMu) 00JIe3HU OIIOPHO
— JIBUraTejbHOIO ammapara c TpyAOM NoJAalTcs JedeHuro. IIpumMeHsemble JiekapcTBa
HAaIpaBJIeHbI IPEUMYIIIECTBEHHO HA YMEHbIICHNE OOJIM U MOBBIIICHNE TTIOJABUKHOCTH CYCTaBOB.
B mocneanue roapl MIMPOKOE paclpocTpaHEHHE MNPUOOpENH HYTPUIEBTHUECKHE CPE/ICTBA,
coJiepKallue THIPOIMU3aT KOJUIareHa, IIIFOKO3aMUH, XOHAPOUTUH Cyiab(haT, THATYpPOHOBYIO
KHUcIoty, ButamuH C u pyrue BeuecTna [3].

B ocHoBe nereHepaTUBHBIX AUCTPO(YUUECKUX H3MEHEHUH IPHU OCTEOAPTPO3E JICKUT
MEPBUYHOE MOBPEKICHUE XPSIlia C TOCIEYIOEH BOCTIATUTEIbHON peakiueit [4].

[11a1e6OKOHTPOIUPYEMBIMA ~ UCCIICIOBAHUSIMA ~ XOHAPOIPOTEKTUBHBIX  MIPENapaToB
HUN pesmaromorun PAMH (2008), McAlindon u coasr. (2000), Das A. Jr. C coasr.
Uccnenosanre GAIT (Glucosamine/Chondroitin Arthritis Intervention Trial) (2000), Cochrane
Database of Systematic Reviews, Reginster J.Y. ¢ coasr. (2001), Pavelka K. ¢ coasr. (2002),
Michel et al. (2005), Towheed T.E. ¢ coasrt. (2005), STOPP (Kahan A. et al.) (2009), Schneider
H. et al. (2012) coOpana noka3aTenbHas 0a3a W TOMYYEHBI JOCTOBEPHBIE KIMHHKO-
dapmaxonoruaeckue PGEKTs! yayqnieHus: Tpohruka KOCTHON TKaHW; YMEHBIICHUS Pe30pOIHn
KOCTHOM TKaHU; yJy4IIEHUS 3JIaCTUYHOCTH BHYTPUCYCTaBHOIO XPSIlIA, @ TAK)KE CTATUCTUYECKU
3HAYMMOT'0 YMEHBIICHHSI WHTEHCUBHOCTU OONM WM YMy4lIeHUs (YHKIHMOHATIHLHOTO COCTOSHUS
CYCTaBOB IPU JICYCHUH OCTEOAPTPO3a KOJIEHHBIX U Ta300€IPEHHBIX CYCTaBOB.

Kommaren — 3TO OCHOBHOH CTpPOMTENBHBINA OCIOK, (OPMUPYIOMINI MOJEKYISIPHbIE
LENH, KOTOPbIE YCWJIMBAIOT CYXOXKWJIHMS W MHOIOYHMCICHHBIE 3JaCTUYHbIE TKaHW, KOTOPbIE
MOJICPKUBAIOT KOXKY M BHyTpeHHue opranbl. [lopsaka 20 — 35% wu3 oOmiero komudecTBa
COEIMHUTENNBbHON TKAaHU MPUXOANUTCS Ha KoJulareH. Ero 1ieHHOCTh 3aKito4aeTcs B TOM, 4TO MPH
TEPMUYECKOH 00paboTKe 3HAYUTEIBHO M3MEHSIOTCA  (U3MKO-XMMHUYECKHUE CBOICTBA,
MO3BOJISIIOIINE TOJIYYUTh CHUCTEMY C KOJUIOMAHBIMM cBocTBamu. Kpome TOro, riaBHbBIMHU
OenKaMu  KOCTHO-XPSIIEBOM TKaHW (IPOYHOCTb, COXpaHEHHE (OpMBI, CTPYKTYpHO-
MeXaHWYeCKHe CBOMCTBA U T.J.) TAKXKE SBISIOTCS KOJUIar€HOBbIE OENKH.

HecmoTps Ha TO 4TO KOJUIareH SIBJISIETCS OCHOBHBIM O€JIKOM CYCTaBOB, KOJIJIar€HOBBIE
HYTPUEHTHl OTHOCUTEIBHO HEIABHO CTAIM NMPUMEHSThH Ul JICUEHUS] apTPUTOB M apTpo30B. B
OpraHu3M 4eJOBeKa KOJUIareH TIIOCTyNaeT ¢ NHIed mocne e€ TemIoBo 00paboTKH.
JleHaTypupoBaHHBIM BHJOM KOJIJIar€Ha sBISETCS JIEKAPCTBEHHBIM M MUILEBOM JKEeNaTHH.
KonnareHoBble O€KU U JKeIaTUH MO ASHCTBHEM (EPMEHTOM KEITYA0YHO-KUIIIEYHOTO TPAKTa
(°KKT) moryT pacimiemisrbes 10 aMMHOKHUCIIOT U HOJIUNENTHA0B. bombias AmuHa MoJieKkysl U
¢GuOpHILT KOJIareHa, UMEIOIMX OTHOCHTEIBHO BBICOKYIO MOJIEKYJISIPHYIO MacCy, MPEsATCTBYET
ux d¢pdexTHBHOMY nepeBapuBaHUIO. [WMAponM3aThl KOJUIAreHa, cojepiKalme Habop
AMHHOKHUCIIOT W TMOJIMIENTHUIOB, Oojiee JOCTYHHBI JUIsl YCBOGHHMS B OpraHM3ME YelOBeKa.
[TocTymnaromiyie B KpOBb aMUHOKHCIIOTHI HAKAIUIMBAIOTCS B COEIMHUTENBHBIX TKaHAX U KJIETKaX.
['mapoaM3upOBaHHbIA KOJUIAreH, KaK MCTOYHMK CHEeHM(UUECKHX aMHUHOKHUCIOT, MOXET ObITh
CTPOUTETBHBIM MaTEepPUAJIOM JJIs1 OMOCHHTE3a MaTpUKCa 3TUX TKaHeH [3].

3akimouenne. TakuM  oOpasoM, pa3paboTka  (PYHKIMOHAIBHOTO  MSICHOTO
nonypabpukarta B TecTe OOOTallleHHOTO XOHJPONPOTEKTUBHBIMU IIperapaTtaMu sBIISETCS
BO)XHBIM U 3HAUYUMBIM B HacTosIee Bpemst. CuuTaem, 4To CyIIECTBYET peabHasi BO3MOKHOCTb
CO3JJaHUU TIPOAYKTa Uil NPO(UIAKTUKU M JedeHHUs 3a00J€BaHUI CYCTaBOB OCTEOapTPO30M.
XOHJIpONPOTEKTUBHbIE  Mpemaparbl  Npud  JJIUTEIbHOM  NPUMEHEHMH  3aMEeISIOT
nporpeccupoBanme ocreoaprpo3a. OTMeuas 4To KoJylareH Jydile MpOosBIsieT CBOU CBOMCTBA C
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BuTaMuHOM C, cuuTaeM, 4To YHOTpeOJeHHE MPOAYKTa C COYCOM «Hapmiapaby», Ooraroro
aCKOPOMHOBOI KHCIIOTOM, HOBBICUT 3 (EKTUBHOCTH YCBOCHHS KOJIIareHa.
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AHHOTAIIHSA

[ToTpebutenbckuii COpoc Ha CBEXHUE STOABl 3E€MISIHUKH CaJOBOM  MOCTOSTHHO
yBenuuuBaeTcs. BaxHON 3aauell TOBapOBENEHUS SABISETCA COXPAHEHHME KAaueCTBa U MUIIEBON
LEHHOCTH $T0J 3€MIITHUKU IOciie cOopa Ha BCeX 3Tamax TOBapOJBMKEHMS. YUHUTHIBAs
KPAaTKOBPEMEHHOCTh U CE30HHOCTH IUIOIOHOIIEHHUS 3eMIIIHUKH, HE00X0IUMO ONTUMU3UPOBATh
YCIIOBUSI XPAaHEHUS CBEKUX Ar0J] C IEJIbI0 MAaKCUMAaJIbHOIO YBEIMYEHMSI CPOKOB TOJHOCTH U
COXpaHEHMsI MX NMILEBOM LEeHHOCTH. [lepCreKTMBHBIMM HaNpaBiICHUSMU B TEXHOJIOTUU
XpaHEHUs] CBEXEW IUIOIOOBOIIHON TMPOAYKIMH SIBISIETCS XpaHEHWE B MOIAM(DUIIMPOBAHHOMN
aTMocdepe.

KiroueBble cjioBa: sArojpl 3€MIISSHUKH —CaJOBOM, MOTpEeOUTENbCKHE CBOMWCTBA,
MoaupuIpoBaHHas aTMochepa.

HawnbGonee npocTeiM cioco6oM co3fanusi atMochepbl ¢ MOHMKEHHON KOHILIEHTpaLueH
KHCJIOPO/ia U TOBBILIEHHBIM COJEpKAaHUEM TUOKCHIA yIiepoja SBJSeTCs yMakoBKa SITOJ B
NOJMMEPHYIO TUICHKY, T.€. co3aaHue mMoaupuuupoanHoit atmMocdepsl (MA). CoBpeMeHHbIE
BUJbl YITAaKOBOYHBIX MaTe€pHUajoB C CEIEKTHBHOM ra3oNpOHUIIAEMOCTHIO MO3BOJISIIOT 32 CUET
€CTECTBEHHOI'0 Mpoliecca IbIXaHUs SITOJl CHU3UTHh KOHILIEHTPALMIO KUCIOPOJAa U YBEIUYUTH
KOHIIGHTPALIMIO YIJIEKUCIIOro raza B aTtMocdepe XpaHeHHs M IMpeaoTBpamiaTh oOpa3oBaHuE
U30BITOYHON BJIQKHOCTH, BBI3BIBAIOIIEH PUCK KOHJCHCAIlUM BIIAard BHYTPU YIAKOBKH.
O¢ddexTrBHOCT, TpUMeHeHUsT MoaupuuupoBaHHON arMmocdepsl (MA) s XpaHeHHs SATOf
OTMEYal0T MHOTHE HuccienoBarenu. PesynmbTartel uccienoBanuit ['ybapesa C.B. (2000 r.)
MOKa3bIBAIOT, MPHU XpaHeHHH Aroj B MA Oosblioe 3HaueHHe uMeeT Temmeparypa. [lpu
CHI)KEHMM TeMmIeparypbl xpaHenus c¢ 18 - 20 go 3-5°C, MPOJOJKUTENBHOCTh XPAHEHUS
yBenuuuBaercss ¢ 12 yac g0 7 cyrok. ONTUMU3HMPYS Ta30BbI COCTaB MOJU(PHUIIMPOBAHHON
armocteps! (mo nanHbM PycnmanoBoit JILA.,2013 r.) mpomoKUTENBbHOCTh XpPAaHEHUS SITOJ
MOXHO YBEJIMUHUTH 0 JBYX HE/ENb U Oolee.
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JI1st CHYDKEHUS TIOTEPh TUIOA00BOIITHOW MPOAYKIIMK TP XpaHeHnH B MA pa3paOoTaHbl
CIELIMAIM3UPOBAHHBIE BUJIbI YIaKOBOK. OHUM U3 HauOoJiee MEPCIEKTUBHBIX BUJIOB YIIAKOBKU
JUIS XpaHEHUs II000BOLIHON MpoayKiuu B MA, cuuTaercs creluaiu3upoBaHHAs yIIaKOBKa
«Xtendy», M3pawmnbckoit kommanmu StePac, koTopas oOecriedmBaeT: 3aMeUIeHHE Tporiecca
CTapeHHs] MPOAYKLMHU; TOIJEPKUBACT €€ IMHUTATeIbHYI0 LIEHHOCTh M BKYC; YCTpaHSeT
npoOiemMbl, CBsA3aHHbIE C M30BITOYHON BIAXHOCTBIO; COKpalaeT o00e3BOKMBAHUE U
€CTECTBEHHYIO YOBLIb MPOIYKTOB. J[J1s1 yBEIMUEHUS CPOKOB XPAHEHHSI CBEKUX SATOJ 3eMIISTHUKI
CaJ0BOM, HaMH OBUIM WCIOJB30BaHbI TakeThl «Xtend», [UIs XpaHEHHS B YCIOBHSIX
MoaupHUIMPOBaHHON aTMOC(hEpHI.

Jns uccnenoBanuii ObUTH HMCIIOJIB30BAaHBI PEKOMEH/IOBAHHBIE paHee HAMH COpTa s
XpaHEHUs M UCIOJIb30BaHUA B cBexeM Buae: Kopona, Xoneid 1 Buma-3aHTa opraHndeckoro
NpOM3BOACTBA. SIroibl coOMpany B yTpeHHHE 4Yackl B (pase MOTpeOUTENBCKOM 3perocTH,
OCYIIECTBIISIM TIOCTIEyOOPOYHOE OXJIaKIECHHE B TE€YCHHE 3 4acoB J10 Temmeparypbl +0,5°C.
SAroaw! ykinanpBaau B meppopupoBaHHbIE IUTACTHKOBBIE KOoHTEHHEpH! (PP — 06) mo 600-700 r.
B kaxnyto ynakoBky-maker «Xtend» pasmemanu mo 4 kouteitHepa B oauH paa. C moMouipo
JBYX MHUHHKPAHOB, KOTOPBIMH OBUTM OCHAIIEHBl MAaKEThl, WX MOAKIIOYATH K BXOIHOM
MTHEBMOMATUCTpald Ta30aHalIM3aTopa U MarucTpaid BO3Bpara Cpeabl, Ui OCYIIECTBICHUS
KOHTpPOJISI COCTaBa MOAM(UIIMPOBaHHON aTMocdephl B ymakoBke. Ha XpaHeHHWe mMakeTsl ¢
AroJlaMHu TOMEIIAIM B XOJIOAWIbHYIO KaMepy Ipu MocTossHHOM Temmeparype — +0,5°C u
OTHOCUTEJIbHOM BJIaXXHOCTH Bo31yxa 90 - 95%. B aroii ke kamepe HaXOAUJICS M KOHTPOJIbHBIN
BapHUaHT — XpaHEHHUE Ar0]] MPOBOAUIIM B 00BIYHON aTMOcdepe.

[Ipo3paunas monmumepHas yNakoBKa II03BOJIUIa B IEPUOJ XPAHEHUS PETYJISPHO
MPOBOJIUTH OLIEHKY BHEIIHEro BUJA STOJ, ONpPEAeNsATh HalU4Yhe U CTENeHb MOPaKEHUS
¢uTonaroreHamMu.  ABTOMaTHU3UMPOBaHHAs  CHUCTEMAa KOHTpOJIA  IO3BOJsUIA  U3MEPATh
KOHIICHTPALIMIO KUCIIOPO/Ia, YIJIEKHCIOro Ta3a BHYTPU IaKeTa ¢ MOMOIIbIO ra3oaHaln3aTopa
¢upmbl Storex, morpemHocTs u3MepeHus — 0,1 %, W KOHIEHTPAIMIO ATHUJIEHA, HCIOJB3Ys
razoananuzarop ytuieHa ICA 56, morpemHocts u3mMepenust — 1 ppm.

Ha pucynkax 1 - 3 npexacrasnena nuHamuka koHueHTpauu O u CO, npu XpaHeHUN
TPEX COPTOB 3eMJISIHUKH B IakeTax «Xtend».
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Pucynox 1 - Junamuxa cocmasa ammocghepol npu xpanenuu 51200 3eMaAsHUKU cadosotl copma Kopona ¢ MA npu

memnepamype 0,5°C
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Pucynox 2 - lunamuxa cocmasa ammocghepvl npu Xxpanenuu 51200 3eMIHUKU cadosoll copma Xowetis MA npu
memnepamype 0,5°C
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Pucynox 3 - JJunamuxa cocmasa ammocgepvi npu Xpanenuu 1200 3eMIAHUKU cadogoli copma Buma-3anma ¢ MA
npu memnepamype 0,5°C

Pa3nbpie GoTaHMueckwe copTa Aroja 3eMIISTHHKH OTJIMYAIOTCS Pa3HON aKTHBHOCTHIO
METaOOIMYECKUX  TIPOIECCOB, NPOTEKAIOMUX TMPU XPAaHCHWH W, CJICIOBATEILHO,
XapaKTEepPU3yIOTCAd pa3HOM MHTEHCHUBHOCTBIO JbiXaHus. Kak MMOKa3bIBalOT TOJYYCHHbBIE
pe3yabTaThl, COCTaB aTMoc(depbl B yIMaKOBKE MPU XpPaHEHUH HCCIEAYyEeMBIX COPTOB B MA
AKTUBHO HW3MEHAJCS B TEUYEHHE MEpPBBIX 5-7 CYTOK XpaHEHUHU, MOCIE Yero HacTyHalo
JTUHAMHYECKOE PaBHOBECHE, U MPOUCXOIuiIa cTabuin3amus cocraBa atMocdepsl. JluHaMuka
W3MEHEHHUS Ta30BOTO COCTaBa B aTMoc(depe YMakOBKHM M 3HAYCHHS CTAOWIM3UPOBABIICHCS
KOHIIEHTPAIIUU KHUCIOPO/Ia ¥ YIJICKUCIIOTO T'a3a 3aBUCEIM OT OOTaHMYECKOro copra siroj. Tak,
st siron copta Kopona xonnentpanus CO; npu xpanenuu npu temmneparype 0,5°C 8 MA
cocraBuna — 2,0-2,3 %, a O, —19,1-19.4 %, nns srox copra Xouei - COzHa ypoBHe 1,59-1,96
%, Oz — 19,1-19,6 %. 3nauntenbHo Bo3pactana koHueHTpauus CO, npu xpanenuu B MA y
arox copra Buma-3anTa 10 7,5-8,9 % 1 COOTBETCTBEHHO CHMIKAJICA YPOBEHb coaepkanus O;
1o 13,1-13,8 %, yTo CBUIETETHCTBYET O BHICOKOW MHTEHCUBHOCTH JIBIXaHUSI Y STOJI TAHHOTO
copra.

[Ipu Ttemneparype 0,5°C xpanenus 3emiasHuKM B MA ¢dopMupyroTcst ycioBus,
3¢ (EeKTUBHO 3aMeIAIONINE HEeTaTUBHBIE MPOIIECCHI, BIUSIONINE HA TOBAPHOE Ka4eCcTBO SITOI.
Ha pucynkax 4 u 5 npeacraBieHa 3aBUCUMOCTb CHUKEHHSI COJIEPIKaHUsl CTAHAPTHBIX SITOJ OT
MIPOJOJDKUTETHHOCTH XpaHEHHUs] B MOAU(PHUIIMPOBaHHOW U 0O0BIYHOM aTMocdepe. [Ipu ananmze
KauecTBa K HECTAHJIAPTHBIM SITOJaM OTHOCWJIM SITOZABI, CO CJIA0bIM YBAJAHUEM U
nedhopMHUPOBaHHBIE, HO HE pa3/aBICHHBIE.
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Pucynox 4 - Jfunamuxa cmanoapmuvix 51200 3emasHuku npu xpanenuu 6 MA npu memnepamype 0,5°C
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Pucynox 5 — Juuamuka cmanoapmmuwix 1200 npu xparenuu ¢ OA (koumpons)npu memnepamype 0,5°C

B kadecTBe KpUTHYECKOTO Tpe/ena BO3MOXXHOTO CPOKa XPaHEHHsS YCIOBHO OBLIO
HPUHATO COJEp)KaHUE CTaHAAPTHON MPOAYKIMH B HcciienyeMoM oOpasiie He meHee 90%.

Kak BUJHO W3 JaHHBIX Ha PUCYHKE 5, MakCHUMAJIbHBI CPOK XpaHEHUs Sroj copTa
Kopona B MA cocraBnser 22-24 nusi, copra Xoneit — 20-21 nens u copra Buma-3anra — 10-12
nael. ConocTaBiss pe3ysibTaThl XpaHeH!s ro B MA 1 00bI4HO# aTMocdepe (pUCYHOK 6) pH
omuHakoBoi Temmeparype — 0,50C, BHAHO, YTO WCHONB30BaHUE MOAUPHUIIMPOBAHHOM
aTMoc(epbl MO3BOJISIET YBEIUYUTH CPOKH XpaHeHus sroj] copta Kopona Ha 12-14 mueii ¢ 10 no
22-24 nueii; copra XoHel — Ha 11-13 nueit, ¢ 8 - 9 no 20-21 gueit u ansa copra Buma-3anTa Ha
3-4 nus ¢ 7-8 no 10-12 nueii.

AHanu3upys TOJIyYeHHbIE JAaHHBIE MOXKHO OTMETUTb, YTO XpaHeHue sroq B MA
M03BOJISUIO OoJiee APPEKTUBHO COXPAHUTH UX TOBAPHOE KAUECTBO MO0 CPABHEHMIO C XPAHEHUEM
B 00bryHOM aTmochepe. Ha mpomomKUTENbHOCTh XpaHEHHs SO/ 3€MIITHUKH CaJloBOM B
MoauduIpoBaHHON aTMocdepe OOJbIIOe BIUSHUE OKA3bIBAET aKTUBHOCTh METAOOIMUYECKUX
IIPOLIECCOB, IPOTEKAIOIIUX TPU XpaHEHHH. MakcuMalbHbli CpOK XpaHeHus B MA sron copra
Kopona cocramisin 22-24 cytok u copra XoHei — 20-21-cyrok. PaBHOBeCHast KOHIIEHTpaIys
CO; B cpene XxpaHeHMs, OOYCJIOBJIEHHAas MHTEHCHUBHOCTBIO JbIXaHMS, COCTaBHJA Ul 3TUX
coptoB 1,7 - 2,2%. Cpok xpaHenust i1s siro copta Buma-3anta B MA Haxonuscs B Auarna3oHe
10 - 12 cyrok. DTOT COPT OTIWYAICS BBICOKAM YPOBHEM WHTEHCHUBHOCTH JIBIXaHUSI.
PaBnoBecHast konuenTpamust CO; B atMmocdepe XpaHeHHsI CocTaBisuia B cpeaHeM ot 8 1o 10%,
4TO0 B 4-5 pa3 npeBblIIacT aKTUBHOCTD JIbIXaHMsI JIEKKUX COPTOB.

OTO 3aK/IIOUYEHHUE MOATBEP)KIAETCA NAaHHBIMH, NPEACTABICHHBIMU Ha PUCYHKax 6, 7,
XapaKTepU3YIOIUMH TUHAMUKY TOPaXEHUs AT0J1 3eMJISIHUKU (PUTONaToreHaMu Npu XpaHEHUH
B MA u OA (xoHTposib). OCHOBHBIMH MHUKPOOHOJIOTHYECKUMU MTOPAKEHUSIMU STO/1 3eMIITHUKU
caJloBOM NMpH XpaHEHUWH Kak B MA, Tak U B OOBIYHOI aTMocdepe SBISUIUCH 3a00J€BaHMUS,
BBI3BaHHBIE TpuOOM Botrytis cinerea (cepast ramib) - 70-80% oT Bcex MOBpEXICHHBIX STo, 15-
20% sarox - anTpakHo3oM U 5-10% - ¢utodTOpO3HON THMIBIO. BbICOKMI ypOBEeHb
MeTab0JIMYEeCKUX MPOLIECCOB MPHUBOAUT K PE3KOMY CHIDKEHUIO YCTOHYMBOCTH ArOA K
MHUKpOOHOI0rn4ecKuM nospesxaeHusM. [lpu xpanenun siron copra Kopona u Xonelt ormeueHna
BBICOKAsl PE3UCTEHTHOCTh K MOpaK€HUIO (uTOmaroreHaMu Ha NpoTsKeHHH 21-24 nHeit
xpaneHnsa B MA. [lnsasron copra Buma-3aHTa XapakTepHa BBICOKAas CTENEHb IOPAKEHUS
¢uronarorenamu npu xpaHeHuu. CHIKEHHE TOTeph OT MopaxkeHus: rpubomM Botrytis cinerea
npu xpaneHun B MA npoucxoanio B 4,6 pasza y copra Kopona, B 4,1 pa3a y copra XoHel U B
1,7 pa3a y copra Buma-3anra.
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Pucynox 6 - [Junamura nopaxcenus 1200 3eMAAHUKU CAO0BOU PUMONAMOLEHAMU NPU XPAHEHUU 8
Moouguyuposanuou ammocgepe npu memnepamype 0,5°C
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Pucynox 7 — JJunamura nopasicenus 1200 3eMIAHUKU CA00680U YUMONAMO2EHAMU NPU XPAHEHUU 8 0ObIYHOU
ammocghepe npu memnepamype 0,5°C

[IpoBeneHHbple  HMccneAOBaHUSA  MOKa3ald  MEPCHEKTUBHOCTb  MCIOJIB30BaHUS
CHELMaTU3UPOBAHHBIX TaKeTOB Ui co3faHus MA tuna «Xtend» [uig XpaHeHHs srox
36MJISHUKM C HCXOJHBIM HU3KHUM YPOBHEM HWHTEHCHUBHOCTU JbIXaHMSI, IO3BOJISIFOIINX
YBEIUYUTh CPOKM XPaHEHUSA CBEXKHUX SATrOJ IIPU TEMIIEpaType 0,5°C ua 11-14 CYTOK II0
CPaBHEHMIO C XpaHEHHMEM B OOBIYHOW aTMocdepe. B 3aBucumoctu oT 0OTaHMUECKOTO copTa
CPOK XpaHeHus srog moxer gocturath 20 - 24 nueir B MA, ¢ coaepxanuem 2-2,5% CO;2 u
18-19% Oz B yCIOBHSX XOIOAMIBHOTO XpaHeHHst mpu Temmeparype 0,5°C, mpu stom
CHIDKEHHE MOTeph OT MopaxkeHus rpubom Botrytis cinerea mpu XpaHeHHUH COPTOB C HU3KUM
YpOBHEM UHTEHCHUBHOCTH JibIXxaHusi B MA cokpaiiaercs 6onee, 4yeM B 4 paza.

YcTaHOBIIEHA KOppENsALUs MEXKIY WHTEHCHBHOCTBIO NBIXaHMs SO 3EMIISTHUKH U
MIPOIOJDKUTEIHHOCTHIO XpaHEHHsT B OOBIYHON M MomuduipoanHoil atMocdepe. IlosTomy,
JUISL TIPEABAPUTEIILHON OLIEHKU (P(PEKTUBHOCTH XpAaHEHUS 3eMIITHUKH B MA peKoMeHTyeTcs
OTIpeNieNATh UHTEHCUBHOCTD JbIXaHUs. [ 3(PEeKTUBHOIO U pEeHTAOENIbHOTO0 XPaHEHUS Aro]
3eMJISIHUKM B MA, peKOMEHIyeTCsl UCIOJIb30BaTh JIE)KKHE COpPTa C HU3KOM MHTEHCHUBHOCTBIO
IbIXaHUS B TEPUOJ XpaHEHHUs, HEe IMpeBblIIaomell paBHOBecHOM KoHueHTparuu CO; B
armocepe xpanenus 1,7 - 3%.

SAronpl ¢ BBICOKMM YpPOBHEM HMHTEHCHUBHOCTH [IbIXaHHMSI HE PEKOMEHIYIOTCA st
JUINTEJIBHOTO XPaHEHHUs, a IOCJIE ITPEBAPUTEIIBHOTO OXJIAXKAECHUS HAIIPABIIATh HA PEATTM3ALINIO.
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SECTION II. MEDICINE

Amupaciaanosa WU.T.
IHoBbimenne 3¢)GpeKTHBHOCTH CTAHAAPTHON AHTHXEJIMKOOAKTEPHOM TPOHHOI Tepanuun
nyTeM J100aBJieHHs MIPOOMOTHKA

Asepbatiodcanckuii Meduyunckuil Ynusepcumem
(Azepbationcan, baxy)
doi 10.18411/gg-30-11-2019-04
idsp sciencerussia-30-11-2019-04

AHHOTALMA

[IpoBeneHHOE HCCieNOBaHUE TIOKa3alo, 4TO 3()(PEKTUBHOCTh KIACCHYECKOW TPOHHOMN
Tepanmuyd HE MOXET TMPEONOJETh COIJAaCHO MEXIYHAPOAHBIM pPEKOMEHAAIMSIM pPyOex
BOChMHIECATUTIPOLIEHTHOW 3¢ dexTtuBHOCTH. HO mpm n00aBieHUM K CTaHIAPTHOH TPOWHON
Tepanuu NpOOMOTHKA yBennuuBaercs 3()(EKTUBHOCTh AHTUXEIMKOOAKTEPHOIO JIEYCHUS U
HOBBIIIAETCS] KOMITJIAWHC MAIlMEHTOB 3a CUET BHIPAXKEHHOTO YMEHBILEHUS ITOOOUHBIX PEAKIIUI.

KumroueBblie cioBa: Helicobacter pylori, spagukaiyonHas Tepanusi, KIapUTPOMHUIIVH,
JOKO3aMUIIHH.

Abstract

The study showed that the effectiveness of classical triple therapy cannot overcome the
line of eighty percent effectiveness according to international recommendations. When
probiotic is added to the standard triple therapy, not only the effectiveness of anti-Helicobacter
pylori therapy increases but also the patients' compliance increases due to a marked reduction in
adverse reactions.

Key words: Helicobacter pylori, eradication therapy, clarithromycin, josamycin.

Ha cerogmsmamit  nens  Helicobacter pylori  siBisercss ofHON W3 IIMPOKO
pacrpoCTpaHEHHBIX OaKTepHaTbHBIX WH(pEKIni uenoBeka. COriacHO SMUAEMUOIOTHYECKUM
JAaHHBIM OKOJIO TpeX MHUIMApJOB YEIOBEK 3apakeHO JaHHBIM MHUKpoopranm3mom [1].
Jokazano, uro H.pylori, konoHM3upys CIM3UCTYI0 O00OJOYKY JKENyJKa MPHBOIUT K e
MOBPEXKICHUIO U PA3BUTUIO TAKHX CEPbE3HBIX 3a00JIeBaHMA, KaK sS3BeHHAs OOJIE3Hb JKeTyaKa U
12-nepctHolt KuIIKM, ajaeHOKapuuHOMa kenyaka U MALT-nmumpoma [2]. CormacHo
nonoxkenuro 18 Knorckoro xoHcencyca Bce mrammbl uHbekimn H.pylori 1omKkHbI cuuTaThes
MATOTEHHBIMU U TIOJIBEPTaThCS dPAJAUKAIH, KOTOPask MOXKET OCTAHOBUTH MPOTPECCHPOBAHHE
pHCcKa M CTaOWIM3UPOBATh WM YMEHBIIUTH MOCIEAYIOMUH pUcK (YPOBEHb PEKOMEHIAINH:
CUJIbHBINA. YPOBEHb JIOKa3aHHOCTH: BBICOKHI. YpoBeHb coriacoBanHocTH: 100%.) [3]. Omnako
JUISL OPAJIMKAllMOHHOM Tepaniy B YCJIOBHSX HEYKJIOHHO pacTymied pesucreHTHocTH H.pylori
XapakTepHO NajeHue 3(P(HEKTUBHOCTH KIACCHUECKOW TPOHHOM CXeMbl B KauecTBE TEparuu
nepBoit muHMK ¢ 80 — 90 mo 30 — 60% u maxe mo 12,5 — 18,3% [4,5]. Kpome storo, mpu
NPOBOIMMON aHTHOAKTEPHATIBHON TEpalmuy TPOUCXOIAT TATOJIOTHUYECKHE HW3MEHEHHS B
COCTaBe KUIIEYHOW MUKPOOMOTHI M KaK CJEe/ICTBUE pa3BUBaeTcs quUcOno3, a y 5—30% OonbHbIX
HaOIr0AaeTCsl aHTUOMOTUKOACCOLIMMPOBAHHAs Juapes, y 4acTH OoibHBIX (mpuMepHo B 1%
CllyyaeB) MPpHUEM aHTUOMOTHKOB BBI3BIBAET Pa3BUTHE HanOosee TSHKENOH KIMHUYECKON (hopmbl
AA]J] — nceBno-meMOpaHo3Horo konuta [6]. OMHUM U3 MEePCIEKTUBHBIX MyTel NMPOQUIAKTHKH
Pa3BUTUS AHTUOMOTUK-ACCOLMMPOBAHHBIX M3MEHEHHWH B KHILIEYHOM Cpefe M YIydIIeHHs
KOMIUIaiiHCa MalMEeHTOB K aHTUXEJIMKOOAKTEpPHON Tepanmuu M TeM CAaMbIM MOBBIIICHUEM €€
3h(HEKTUBHOCTH  SIBISETCS J00ABICHHE K CXEMaM »JpaJuKaluk MPOOHOTHKOB, YTO
MOATBEPXKIICHO peKkoMeHaanusiMu Maactpuxtckoro koHceHcyca IV (2010), ormeueHo B
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IPaKTUYECKOM PpPYKOBOACTBE BceMupHoil opranuzanuu racrtposureposnoros (BI'O) mno
NPUMEHEHHIO NMPOOUOTHKOB U mpedbuotukoB [7] . B meraanammze X. Zhou u Z. Lv (2015)
MOKa3aHbl Pe3yJbTaThl 21 paHAOMH3MPOBAHHOTO KOHTPOJIMPYEMOIO HcCcienoBaHus ¢ 3814
0O0JIbHBIX, KOTOPBIE TOBOPSAT O TOM, 4TO 3G GeKTHBHOCTE dpaaukaruu H.pylori mpu mobasieHun
poOUOTUKOB B cxeMbl JieueHus nocturia 80,3% mo cpaBHeHuio ¢ 72,2% 0e3 UCIoIb30BaHuUs
MPOOMOTHKOB, OTHOCHTENBHBIN puck-1,12(95% AU 1,06-1,19) [8]. Omnako cormacuo V
Maactpuxtckomy koHcencycy EHMSG Tonmpko —ompeneneHHbIe BHIBI  POOMOTHKOB
MOJIOKUTETHHO BIMSIIOT Ha dpaaukanuio H.pylori, a Takyke HUBETUPYIOT OOOYHBIE SBICHUS CO
croponsbl JKKT [9].

Cpa3y HeCKOJbKO METaaHaJIN30B JIEMOHCTPUPYIOT, UTO J00aBiIeHHEe NMPOOMOTUKOB Ha
ocaoBe Saccharomyces boulardii, Bifidobacterium lactis, Lactobacillus rhamnosus =B
cTanjapTHble cxembl DT yBenTuYMBaeT 4acToTy spaaukanuu Ha 8,1-14,1%, a Taxxke cHUXKaeT
9acTOTy MOOOYHBIX 2P PEKTOB, CBs3aHHBIX ¢ DT, 0cOOEHHO AMAPEI0 U HAPYIICHHS BKYCOBOTO
Bocnpusatus [10]. PeaynbraTsl uccnenoBanus, onyonukoBanusie B 2014 r., mokaszanu, uto S.
boulardii mpemsTcTBytoT aaresmu H.pylori k smuTenuio enyaka BCIACICTBHE TOTO, YTO
HelipamuHKaasza S. boulardii yMeHbIIaeT KOHIIEHTPAIIUIO CHATIOBON KMCIOTHI Ha TIOBEPXHOCTH
SMUTEINHSI KETy/IKa, 3a cdeT kotopoit H.pylori cesseiBaetcs ¢ snurenuem [11]. Kpome Toro,
cuntaercs, uro Bifidobacterium lactis mOTEHIMPYIOT MPOAYKIIUIO MPOTHBOBOCIIATHTEIBHBIX
IIUTOKWHOB, B PE3yJbTaTE€ YETO YMEHBINACTCS AKTHMBHOCTH BOCHAIUTEIBHBIX M3MEHEHUH B
CIIM3UCTON 000JI0YKE JKeTyKa, a TAKKEe KOPOTKOLICTIOUEYHbIE KUPHBIE KHUCIOTH U MOJIOYHAs
KHCIIOTa, KOTOphle OO0pa3yloTcs B HTOre MeTa0oiu3Ma YIIEeBOAOB MPOOHOTHKAMU
Lactobacillus thamnosus, ymensinator pH cpensl u TeM cambiM, pa3pymias ypea3y H.pylori,
BBI3BIBAIOT THOEIb OakTepuu [12].

Hesas: mnoBbimeHne 3(QQPEKTUBHOCTH CTAaHAAPTHOM TPOWHOW TEpanuu, IIyTeM
YCUJIEHUS €€ IPOOUOTHKOM.

Marepuanbsl u MeToabl HcciaenoBaHusi: bpina naHa cpaBHUTENbHAs OIICHKA
3 PEKTUBHOCTH CTaHIApTHOW TpoWHOW Tepanuu ©Oe3 u ¢ goOaBieHHeM NpoOuoTuka. B
uccienoBanre Obulo BKiIOUeHO 120 HAMBHBIX MAIUEHTOB MYXCKOTO U KEHCKOro Toja,
BO3paCT KOTOPBIX cOCTaBWJI OT 18 10 65 ner ¢ s3BEHHOW OOJIE3HBIO JKEIyaKa W
JIBCHAINATHIIEPCTHON KHUIIKH, accoruupoBaHHoi ¢ H.pylori undeximeit. ns cpaBHeHHs
3¢ (PEKTUBHOCTH MPUMEHEHHBIX aHTUXEITMKOOAKTEPHBIX CXeM OOJBbHBIE METOJOM CIIYYaitHOTO
0TOOpa MPaKTUYECKU C OJMHAKOBBIMU KalobaMu ObUTH TMOJpa3/iesieHbl Ha JBE TPYMIbI o 60
MalMeHToB B Kaxkaoi. IlepByro rpymnmy coctaBuiu OONbHBIE, MPUHUMABIINE CTAaHAAPTHYIO
TPEXKOMIOHEHTHYIO Tepanuio - pabemnpaszoi mo 20Mr 2 paza B CyTKH + KJIQPUTPOMHUIIUH T10
500mr 2 pa3a B cyrku + amokcuuwuiMH 1o 1000mr 2 pasza B cyTku. Y OOJBHBIX BTOPOH
TPYNIBl K CTaHJAPTHONW TPEXKOMIIOHEHTHOW Tepamuu ObUT J00aBIeH MPOOHWOTHK, B COCTaB
KoToporo BxomasaT lactobacillus rhamnosus GG-6milyard, saccharomyces boulardii-2,5
milyard, Bifidobacterium lactis Bb-12, inulin-50mq. Ilocie okoH4YaHWs IECSTHIHEBHOTO
Kypca aHTHOMOTHUKOTEpanuu OOJNbHBIE B TEUEHHE YEThIpEX HEAENb MPOJOIDKAIN TMPUEM
pabemnpa3ona. Bce mnanueHThl, BKIIOYEHHBIE B HCCIEIOBAaHUE, MPOILIM KOMIUIEKCHOE
o0crenoBaHue, COCTOALIEE U3 KIMHUYECKHUX, UHCTPYMEHTAJIbHBIX U J1a0OpaTOPHBIX METOJOB
oOcnenoBanusi.  Ilepeuunoe  BoisiBneHue  H.pylori  mpoBoauioch — ciaeayroUIMMHU
JIMarHOCTUYECKUMHU METOJIaMH: C HCIOJIb30BaHHeM ObicTporo ypeazHoro CLO-tecta
ractpobuonTara, noxydyeHoro npu nposeaenun ®I'JIC, uccrnenoBanneM npod CHIBOPOTOK
kpoBu Ha H.pylori-undexiuio nMMyHO(EpPMEHTATUBHBIM METO/IOM, YPEa3HbIM JbIXaTEIbHBIM
TECTOM C MOYEBHMHOMN, MEUCHHOW CTAOWJIBHBIM TpHHAAIATHIM H30TonoM yrieposaa (13C). Ilo
HCTEUEHHUIO YEThIpEeX HEeNeNlb IOCie 3aBepLIEHUs JIEYeHHs] OCYIIECTBIISIM KOHTPOJIb
P PEKTUBHOCTH 3paTUKAIIUN yPEa3HBIM JbIXaTeNbHBIM TECTOM, a TAaKKe ONpe/IeJICHUEM B
kajie antureHoB H.pylori. M3 uHCTpyMeHTaIbHBIX METONOB OOCIIEIOBAHUN TUATHOCTUKY
racTpoAyOJCHATbHONW TAaTOJIOTUU OCYIIECTBISUIM METOIOM (hrOporacTpoyoieHOCKOUHN ¢
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UCTOJIb30BaHUEM racTpockomna ¢upmbel  «Pentax». Pe3ymbraThl uccnenoBanus ObUIH
AQHAIN3UPOBAHbl METOJAMU BApUALlMOHHOW CTAaTUCTUKU Ul TPYMI, OTIMYAIOIIUXCS
KaueCTBEHHBIMU NpU3HAKaMH, ObUIM OINpeAeNieHbl aOCOMIOTHBIE YHMCICHHOCTH, MX JOJH B
MPOLEHTAaX U €ro cpenHss omunoka. s oneHKr pa3auuuil MeXIy rpyInaMu OblT MPUMEHEH
TouHblii Tect Dumepa. CratucTuyeckoe paszauuue MeXIy TpYIIaMd CYUTAIOCh
noctoBepHbIM nipu 3HaueHuu p<0,05. Crarucrtudeckas 00pabOTKa MPOBOAMIACH C TIOMOIIIBIO
nporpamMm Microsoft Office Excel um mnakera mnpuknamaeix nporpamm MedCalc Ha
NEPCOHAIBHOM KOMIIBIOTEPE.

Pe3yabTaThl M 00cyKIeHHe. BbUT MpoBeieH CpaBHUTEIBHBIN aHAIN3 3()PEKTUBHOCTH
anpoOHpyeMbIX CXEM B COOTBETCTBYIOIIMX TIpymmax. KoindecTBO OOJBHBIX, MPOILIEIINX
IOJIHOCTBIO JIEYEHHE TI0 NPOTOKOJY HCCIEJOBaHUS MEHSJIOCh B 3aBUCHUMOCTH OT
NpUMEHseMOll KOMOWHAIMK TMPernapaTroB COOTBETCTBEHHO CXeME JIeYeHus. Tak, mpH
SpaIUKAIMU MaKCUMAIbHYIO IPUBEPKEHHOCTH MPOIEMOHCTpUpoBain 52 nanueHTta (86,7%) B
cly4yae HUCIOoJIb30BaHUs cxeMbl Ne2, a mpu npuMeHeHuu cxeMbl Nel - cooTBeTrcTBEHHO 39
nanueHToB  (65,0%). DddexkruBHocTh dpamukanmu  H.pylori nmpu  ucnonb3oBaHUM
KJIACCHUYECKON TPOIHON CXEeMbI aHTHXEIUKOoOaKTepHOU Tepanuu coctaBuia 51,3%, 20 u3z 39
0OJIBHBIX MEPBOW TPYIIBL, MPOLIEANINX OJHOCTHIO JIEYEHUE IO MPOTOKOIY HCCIIEIOBAHUS.
YuureiBas, uTo 3(QpPEeKTUBHOCTD 3paauKkanuu nomkHa ObITh He MeHee 80% [De Francesco,
Giorgio F. et al., 2010], Bo BTOpoii rpynme, k cxeme Ne2 ¢ mpenaparamu padernpasodn mo 20mr
2 paza B cyTku + knapurpomuiuH o 500mr 2 pa3a B cyTku + aMokcuIuuinH 1o 1000mr 2
paza B cyrku  Obu1 jgobaBimen mpobuotuk (lactobacillus rhamnosus GG-6milyard,
saccharomyces boulardii-2,5 milyard, Bifidobacterium lactis Bb-12, inulin-50mq), B
pe3ysbTare 4yero ObUIM 3HAUUTENBHO YIYUIIEHbI MOKa3aTeNn dpajuKaluu. Tak y MaiueHToB
BTOPOW TpyMNIbl, TMOJIY4YaBIIMX KOMOWHAIMIO TIpenaparoB corjacHo cxeme  Ne2
3¢ (HEKTUBHOCTD JIEYEHUS] OTHOCUTEIBHO MEPBOM CXEMbl COOTBETCTBEHHO Oblna paBHa 80,8
(p<0,01) y 42 u3 52 npuBepkeHHbIX NanueHTOB. [Ipu aHanm3e MOOOYHBIX SBICHUH OT
UCIIOJIb30BaHHBIX CXEM 3paJMKALMOHHOM Tepanuu BbIPHUCOBBIBAJIACh CIEAYIOINAs KapTHHA!
pu NpUMEeHEeHUH cxeMbl Nel, rie OTCyTCTBYeT MPOOMOTHK, 4acTOTa MOOOYHBIX SIBICHUN
(TomHoTa, nedekanus 6onee 3 pa3 B CyTKH C BOJASHUCTBIM CTYJIOM, AUCKOM(OPT B 00J1aCTH
*uBOTa) coctaBmia 51,3%, B To BpeMs kak npu cxeme No2 3TOT mokazaTesb ObUI HUXKE U
coctaBun 11,7% (p<0,001). Taxum obpazom, MpOBEACHHOEC HAMU MCCIIEAOBAHUE MOKA3ajo,
4yTo A00aBlI€HHE K KJIACCMUYECKOW TPOMHOW Tepanuu MpoOMOTHKA MPUBOJIUT HE TOJBKO K
YMEHBIICHUIO0 TOOOYHBIX ASUCTBUI MPU NPUMEHEHUH aHTUXEIHMKOOAKTEepHOU Tepamnuu, HO U
K YIYYLIEHUIO 3paJUKAIMOHHBIX [TOKA3aTeIeH.

BoiBoa: VYcunenue kimaccuueckoil TpoiHON Tepanuu mpobuoTtukom (lactobacillus
rhamnosus GG-6milyard, saccharomyces boulardii-2,5 milyard, Bifidobacterium lactis Bb-12,
inulin-50mq) mnpuBeno K NOBBIIIECHHUIO PPEKTHBHOCTH dpamukanuu B cxeme Ne2 mo 80,8
(p<0,01) y 42 u3 52 mpuBEepKEHHBIX MAIUEHTOB BTOPOW TPYIIBI OTHOCUTENHHO cXeMbINel
51,3% y 20 u3 39 npuBepKEHHBIX MALMEHTOB MEPBOM TIPYMIBI, U K MOHWKEHUIO MOOOYHBIX
apneanid 10 11,7% (p<0,001) mpu ucnonszoBanuu cxeMbINe2, mo cpaBHeHuo ¢ 51,3% mnpu
WCIIOJIb30BaHUH CXeMbINe] .
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AHHOTAIUA

Octeonopo3 SBISIETCST MHOTO(AKTOPHBIM 3a00JIeBaHWEM, MpHYEM cpeau (hakTopoB
pHUCKa CYIIECTBEHHOE 3HaUCHNE NMEET HEeMIPABUIIbHBIN palliOH MUTAaHKUs U HU3Kas Macca Teja.
[IpencraBnsercs, 4TO BBIBIEHHE MOAWMDUIMPOBAHHBIX (AKTOPOB pPHUCKA  PA3BUTHUSA
OCTEOIOpO3a MO3BOJMT ONPEACTUTh CTPATerHi0 MNPOQWIAKTUKA 3TOro 3al0ojieBaHUs Y
TIOYKHMJTBIX JKEHIIIVH.

KiroueBble cj10Ba: 0CTEONOpPO3 y MOKWIBIX KEHIUH, KYJIbTypa MHTAHUS, HHICKC
Macchl Tena, GaKTOpbl pUCKa OCTEONIOPO3a.

Abstract

Osteoporosis is a multifactorial disease, and among the risk factors is essential
improper diet and low body weight. It seems that the identification of modified risk factors for
osteoporosis will determine the strategy for the prevention of this disease in elderly women.

Key words: osteoporosis in elderly women, nutrition culture, body mass index, risk
factors for osteoporosis.

Beenenue

OcTeornopo3 — CHCTEMHOE XPOHHUYECKOE 3a00JeBaHUE CKeJeTa, NPUBOASIIEE K
HApYIIECHUIO IPOYHOCTH KOCTHON TKaHH, KOTOPOE BENIET K IepeioMaM 1 JeopMannuu KocTei
[1]. PocT 3a001€Ba€MOCTH OCTEOMOPO30M OOYCJIOBJICH YBEIMUYEHUEM MPOIOJDKATEITLHOCTH
KU3HU COBPEMEHHOI'O YEJIOBEKa, IOCKOJIbBKY OTMEdYaeTcst oOmas TEHACHLHUS MOCTapeHHs
HacelleHus, B 4acTHOCTH, K 2020 r. mporHo3upyercs yABOCHHME uMcia xkutened crapme 50
aet [3]. Ocreomnopo3 sBIsETCS MHOTO(GAKTOPHBIM 3a00J€BaHUEM, NIPUYEM Cpeau (aKkTOpPOB
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pHUCKa CYLECTBEHHOE 3HAUEHUE UMEET HEMPABUIIbHBIN palliOH MUTAHUS U HU3Kas Macca Tela
[2]. IlpeacraBisiercsi, 4TO BBISBICHHUE MOAU(PHUIMPOBAHHBIX (PAKTOPOB pPHUCKA pPa3BUTHA
OCTEONOopOo3a IMO3BOJIUT OMPENEIUTh CTPATErui0 MPO(PUIAKTUKH 3TOro 3aboieBaHus Yy
MO>KHWJIBIX JIULI.

Heab: OEHUTH paHTOBOE MOJIOKEHHUE MTOKA3aTeNIed MHAEKCA MAacChl Tejla U KyJIbTYpbl
NUTAHUS KaK (PaKTOPOB PUCKA PA3BUTHS OCTEOIIOPO3a.

Martepuajabl 1 METOIBI

B nacrosiiem uccienoBaHuM IPUHUMAIN y4acTue >KeHIUHbBI (n=91), mpoxxuBaromiye
B T. Bonrorpane u B Boarorpanackoii obmactu, B Bo3pacte ot 50 10 59 ner. Y Bcex JKEHIIUH
MOJIy4eHO J10OpOBOJIbHOE MH(DOPMHPOBAHHOE COTJIaCH€ Ha UCIOJIb30BaHUE MATEpUATIOB UX
oOcienoBaHusi Ui CTaTUCTUYEeCKOW o00paboTku. Bceem kenmmuaam ©Ha 6aze [BY3
«BOKBNel» npoBeneHO aHKETMPOBAHUE IO BOIPOCAM, BBISBISIOLUIMM PHUCKH OCTEONOpO3a
IyTEM OLIEHKH KYJbTYphl NUTaHUS M paccuuTaH MHJAEKC Macchl Tena. s omnpeneneHus
KOCTHOW TUIOTHOCTH BBINIOJIHEHA ocTeofeHcutomeTpus Ha anmapare GE Lunar iDXA.
OO6cnegyeMble KEHIIMHBI OBbLIM pa3[elieHbl Ha JIBE TPYMINbl HAOTIOACHHS: ¢ HOPMAaIbHOMN
KOCTHOW Maccoil (KOHTponbHbIe AaHHble, n=4(0) U mnpuzHakamu ocrteomnoposza (n=51).
JlocTOBEpHOCTH MOTYYEHHBIX JIAHHBIX OIpE/esIeHa 110 Kputeputo duiepa.

PesyabTaTsl U 00cyKIeHHE

[Tpu ananu3e mHIEKca mMacchl Tena (Tadm. Nel), BBISBICHO, YTO y KEHIIMH C HU3KOM
KOCTHOW Maccoil Tena mpeoOiajaeT HOpMalbHas Macca Tena (Takux skeHUmH B 3,1 pasa
0oJbIIe, YeM B IpyIIe KOHTPOJIS) U OKUpeHue | creneHu.

TakuM 00pa3oMm AJisl KEHIIWH JAaHHOW BO3PACTHOM TPYIIbI HOPMAJIbHBIE 3HAYCHUS
Macchl TeJa TakXke, Kak U oxupeHue | crenenu, sBigi0TCs NPEAUKTOPaAMH OCTEONIOPO3a.

Tabnuya 1

Wnnexc maccel Tena, Kr/m? Ocrteomnopos, % Hopwma, %
Henocratok macchl Tena (MeHee 18,5) 1,9 —
HopwmanbHas macca tena (18,5 — 24,9) 31,4* 10,0*
W306ITOYHAs Macca Tela
(25 - 29,9) 23,5 32,5
Oxwupenue | crenenu
(30 - 34,9) 333 25,0
Oxwupenue |l crenenn
(35— 39,9) 59 75
Osxwupenne |1l crerenu (6omee 40) 3,9 225

* - TocTOBEpHBIE 3HaUeHUs Kpurepus duiepa

bBbL1 mpoBeieH aHanu3 pexxuMa M paoHa MuTaHus xeHumH 50-59 ner.

VYcTaHOBIIEHO, UTO OOJIBIIMHCTBO KEHILIKH, CTPAJAIOLUIMX OCTEONOPO30M, IPUHUMAIOT
nunty 1-2 pasa B cytku (ux B 2,2 pasa Oosbllie, Ye€M >KEHUIMH C HOPMaJIbHOM KOCTHOMN
Maccoi).

3aBTPaKalOT KEHILMHBI, B OCHOBHOM, €XKeIHEBHO. OHAKO XEHILMHBI, CTPaJarole
OCTEOIOPO30M, 3aBTPAKalOT €XKEIHEBHO B 1,5 pa3a pexe, 4eM >KEHILMHBI ¢ HOPMaJIbHON
KOCTHOM Maccol. B rpymnme »KeHIIMH, CTpaaroluX OCTEONOPO30M, MHOTHE 3aBTPAKAOT OT
ciydast K ciydato (ux B 1,7 pasza Oosnblie, yeM B TpyIIe ¢ HOPMaJIbHOM KOCTHOM Maccoif).

VY OONBIIMHCTBA KEHIUH ¢ HOPMAIbHON KOCTHOM Maccoil mpueM MUY MPUXOTUTCS
Ha 00e/1. JKeHIIMHBI, CTpajarolue OCTe0nopo30M, MPUHUMAIOT MUILY B 00en pexe B 1,6 pasa
10 CPaBHEHHIO C KEHIIMHAMH, Y KOTOPBIX HAaOII01aeTcss HOpMalibHast KOCTHasA Macca (puc. 1).
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Heswmre 50-59 ner, ocrecnopoa

MeHwnHe 50-59 ner, Hopma

0,00 10,00% 20,00% 30.00% 40,00% S50,00% 60,00% 70,00% 80.00%

-."l‘"w,'k KAK QOMMHMIYIOULAM DDMEM UM B EeAHEBHBIN SABTDAK B Turanve 1-2 pasa b AeHn
Puc. 1. Peoxcum numanus scenuun 50-59 nem.

AHanu3 MOJIyYEHHBIX JaHHBIX MOKa3all, YTO YKEHIIMHBI B Bo3zpacte oT 50 mo 59 ner,
CTpaJarolle OCTE0NOPO30M, MUTAIOTCS HEPETYIISIPHO.

Hamu npoBeneH aHanu3 panroHa NUTaHUS B 9TON BO3PACTHOM KAaTETOPUH KECHILMH.

B rpynme jkeHImMH C HOpPMa@JIbHOM KOCTHOW MaccOil OTMEYaeTcs €KEIHEBHOE
ynotpebiaenue msca (ux B 1,8 pasa Gosblle, 4eM B IpyIIe KEHLIIMH ¢ OCTEONOPO30M), B TO
BpeMs Kak Cpea, CTpajalolMx ocTeomopo3oMm, B 2,1 pasza Oomblue JKSHIIUH,
yImoTpeOISIoNMX MsICO TOJIbKO 1-2 pa3a B Hemenro. OYeBHIHO, YTO Yy JKEHIIMH C HHU3KOH
KOCTHOM Maccoif HapylleHHe peXxuma IMpueMa MUY U HEeAOCTaTOUYHOE MOTpeOsIeHUe phIOHI,
6oraroii KaJabliMeM U BUTAMHHOM D, Msica mpUBOAAT K CHH)KEHHIO KOCTHOM MacChl.

ExenqHeBHO ymoTpeOistoT Kode KEHIIMHbI C HU3KOM KOCTHOW Maccoil B 2,6 pasa
0oJibIlie, YeM JKEHIIUWHBI C HOPMAJIbHOM KOCTHOM Maccoil. MeHee OqHOTO pasza B HENENIo
yIOTPeOISIOT Kode B 2,6 paza MEHbIIE KEHIIWH ¢ HU3KOW KOCTHON Maccoil, 1o CpaBHEHHIO C
JKEHIITUHAMHU C HOPMaJIbHOM KOCTHOM Maccoii (puc. 2).

19,60%

2onog 50-59 ner
37,30%
17,60%
6
Hopma, 50-59 net
32,50%
0,00% 5,00% 10,00% 15,005 20,008 25,005 30,005 35,009 10,00%
B Ynotpefinesne kode meree OAHOroO paia 8 resen) W Exeaneskoe ynotpebnenne vode
| Ynotpefineswe maca 1-2 pa3a 8 HERENO EmenteaHoe ynotpebnesne maca

Puc. 2. Payuon numanus scenuur 50-59 nem.
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@DakTOopbI pUCKa OBLIN paclpeieeHbl 0 PAHTOBOMY 3HAUYEHHUIO.

PamxupoBanue (akropoB pricka ocreornopos3a (puc. 3) MokKaszajgo, YTO Ha IEPBOM
MecTe pacriojlaraeTcsi ynorpedienue msca 1-2 paza B HEIeNo, Ha BTOPOM — OXupeHue |
CTENCHH, HA TPEThEM — HOPMAJbHBIC 3HAYEHUS HMHJIEKCa MacChl Tela, Ha YETBEPTOM —
ynorpebieHre mumy 1-2 pasa B JieHb, Ha IISITOM — eXeAHeBHOe ynorpednenue kode. [lepBoe
MECTO 3aHUMaeT (PaKTOp PeXHMa MUTAHUS, Jajee CIeAYIOT (aKTOPhl HHACKCY MAcChl Tena U
3aTeM — MOKa3aTely PaluoHa TUTAHUsI.

Puc. 3. Pano;cupoeaﬁue nokazamenet NUMAaHUsL U UHOEKCa MAccbl meid HCEHWUH, cmpa()aiou;ux oCcmeonopo3om

(% om obweeo uucna scenuun 50-59 nem, cmpaoarowux ocmeonopo3om).

BriBoabI
1. OmuenuBasi UHIEKC MacChl Te€JIa Y BCEX 0OCIETOBAHHBIX JIUIl, MOKHO CHIENaTh
BBIBOJ, YTO OCTEOmopo3 y xkeHmMH 50-59 1ner, nOpoXuBAIOMIMX B
Bousrorpanckom permone, pasBUBaeTCA HE TOJIBKO Yy T€X, KTO UMEET HU3KUU
HWHJCKC Macca T¢jia, HO U Y KCHIIIUH ¢ HOPMAJIbHBIM MHJACKCOM MAaCChI TCJia U
oxupeHueM | crenenu.
2. Hamm ycraHoBi€HO, YTO MNpOBEACHHE MNPOPHIAKTUUECKUX MEPONpPUATHH,
BKJIIOUAIOLIUX W3MEHEHHE YCIOBHUI yNMoTpeOJieHUs MUIIM U paclopsiaka JHS
(akTopbl pexuma NMUTAHUA SBISIOTCS MOTU(PHIMPOBAHHBIMHU), CIOCOOHBI
YIYUIIUTh Ka4€CTBO JKU3HU MOKWIIBIX XCHIMUH U TEM CaMbIM CHU3UTH Y HHUX
PUCKHA Pa3sBUTHUA OCTCOIIOPO3a.
KKk
1. Bep6osoii A.®., [Namenniera A.B., [lTaponosa JI.A. OcTeonopo3: COBPEMEHHOE COCTOSTHUAE TIPOOIEMBI.
Tepanesruueckuii apxus. 2017;05:90-97.
2. JlyxpsaunkoBa H.C., Illapanosa E.J. KomruiekcHbIi moaxo K peabHIMTaliK MAIEHTOB ¢ OCTEOIIOPO30M.
Ocreonopo3 u octeonatuu. 2017;20(1):39-43.
3. MkxptymsH A.M., berukoB A. Ocreonopo3 Kak BaxHelInasi poliieMa COBPEMEHHOTO 3paBOOXPaHEHHSI.
CrpoHumst panenar (buBanoc) — WHHOBALMOHHBIM Hpenapar Ui JICYCHHS MOCTMEHONAY3aJIbHOTO

0CTEOII0p03a 1 0CTe0nopo3a y MyxuuH. "D dexrupnas papmakorepars. DHpokpunosnorus 2011;6:22-29.




-26— General question of world science
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AHHOTAIUA

Baxueilmmm KpuTepreM KadyecTBa OKa3aHUs MEAMIIMHCKON ITOMOIIU SABJISETCA
uH(pEKIMOHHas 0e30MacHOCTh JIeUeOHO-TUAarHOCTHYECKOTO mporecca. OCyIecTBICHHE Mep
Mo oOecnevyeHn0 WHOEKIIMOHHOM O0€30MacHOCTH JIeYeOHO-TUarHOCTHUECKOro Iporiecca
JOJIDKHO ABJIATHCA HpGI[MeTOM IIOCTOSAHHOT O KOHTpOHSI (6]0) CTOpOHBI MCECIUIITNHCKUX
pabOTHMKOB BCEX YpOBHEH NIpU OKa3aHUU MEAMIMHCKOW moMomM. MeauiuHcKas
OpFaHI/ISaHI/ISI C KBaJ'II/I(I)I/IHI/IpOBaHHBIM, MOTI/IBI/IpOBaHHBIM HepCOHaJ'IOM 3HAYUTCIIBHO
s dexTrBHEE CIpaBUTCS C 3aJa4yaMU IO MPAKTUYECKOMY BHEAPEHHUIO U COOIIOJACHHUIO MEp
UHQEKIIMOHHON 0€30IacHOCTH.

KiloueBble cjioBa: HH(EKIUOHHAs O€30MaCHOCTh, Jie4eOHO-IMAarHOCTUUYECKHIMA
MPOIIECC, METUITUHCKUI TIEpCOHAIT

Wndexkuun, cBs3aHHble ¢ OKazaHueM MeauuuHckodl nomomu (MCMII), mmpoxo
pacripocTpaHeHsl Bo BceM Mupe. K coxanenuto, npodiaema npodunaktuka MCMII B Hameit
CTpaHe€  IO-IIPpeKHEMY  OCO3HaeTcia  HejoctatoyHo. Her  Bo3moxHOcTel s
JOKYMEHTHPOBAHUs, aHajiu3a M U3BJICUEHHsS YPOKOB W3 HAKOIUIEHHOIO HEraTUBHOIO H
MO3UTUBHOTO ONbITa, HE pa3zpaborana wmeroxosorus BeisgBiIeHUsS WMCMII u onenku
3PPEKTUBHOCTH Mep HHGPEKIMOHHOIO KOHTPOJs, HET YHU(UUIUPOBAHHBIX cXeM cOopa
JIOCTOBEPHOM MHpopMaIuu 0 peaiabHbIx MaciTadbax MCMII.

Pe3ynbpTaThl MepHOAMUYECKUX IMPOBEPOK, MPOBOJUMBIX CIEIUATUCTAMU CAaHUTApPHO-
AMUIEMUOJIOTHYECKUX CIIYKO, IO OLEHKE 3MUA0Iaronoayyusi, a TaKke IMIaHOB/IporpaMM B
MenuuuHCekux opranuzanusax (MO) mo G6opsbe ¢ MCMII yka3piBaroT Ha 3HAYUTENbHBIE
nedextel B 3ToM obOsmactu. K HUM oTHOcsATCS: oTcyrcTBUEe mnosnHoro yuera MCMII,
JIOCTAaTOYHOTO0 MaTepHajbHO-TEXHUYECKOro TMoTeHuuasa B MO g OoCyllecTBICHHUS
MepomnpusaTuii o npodunakruke MCMII u HemocTaTtouHast COCTOSTENHHOCTh MHOTHUX YJICHOB
KOMHCCUI/KOMUTETOB MH(EKIIMOHHOTO KOHTpoJs. DkcrepTel BO3 cuuTaroT, 4ro CTpaHsl,
peruoHel M Je4eOHO-PO(PUIAKTUYECKUE  YUPEXKJEHUS, B KOTOPBIX  CYIIECTBYIOT
JIeMCTBYIOIME TMPOTrPaMMBbl 110 MHPEKIIMOHHOMY KOHTPOJIFO, CMOTYT JIydllle pearnpoBaTh Ha
U3MEHEHHUs DSIUAEMHYECKON CHUTyaluu 1o cpaBHeHHI0O ¢ MO, He HMEILUMHU TaKuxX
nporpamm [7].

B nmoctymHOW nuTeparype JUIb O4€Hb HEOONbInoe 4ucio myonukamwii [2, 11, 13]
COJIEP/KUT HAJEKHBIE SIHUAEMUOJIOTMUECKNUE JAHHBIE, KOTOPbIE MOXXKHO HCIOJIb30BaTh IS
OTpefieNieHUs] TOT0, KaKue MMEHHO KOMIIOHEHTHI SIBJIIOTCSI OCHOBHBIMHU IUIS MPOTPAMM IO
6oppbe HMCMII B oTHOmEHUM >PPEKTUBHOCTH CHUKEHUS pHCcKa HH(eKnuid Ha
HAI[MOHAJILHOM YPOBHE MJIM HA MECTHOM YPOBHE JIeUeOHO-TPOYUIAKTUYECKOTO YUPEKICHUS.

BaxuelmuM KpuTepueM KadyecTBa OKa3aHUS MEIUIIMHCKOM TIOMOIIM SIBJISIETCS
uH(pekunoHHas  0Oe30macHOCTh  JIeueOHO-AMarHocTHYecKoro  mporecca.  IlepeueHs
UHQEKIMOHHBIX 3a00JIeBaHUI, CONPOBOXAAIOUINX JIeUeOHO-IMAarHOCTUYECKUN Tpolece,
HaXOJHUTCS B COCTOSSHUM JIMHAMHYECKHX UW3MeHeHuil. B HacTosmiee BpeMs HIMpOKOe
pacrpocTpaHeHHe MOJIYYMIN Takue HHPEKIIMOHHBIE 3a00JIeBaHUsl, KaK BUPYCHBIE Te€MaTUTHI C
F€MOKOHTaKTHBIMH MexaHu3Mamu nepenaun, BUY-undexuus, nHpekunonHbie 3a0051€BaHus,
BBI3bIBACMbBIE  TOJUPE3UCTCHTHON ToCHUTanpHOW  Mmukpodiopoir [1, 6, 9, 16].
PacnipocTpanennio yka3aHHBIX 3a00JIEBaHHH CIIOCOOCTBYET psAl (HaKTOPOB: AKCIIAHCHS
HAaceJeHUs B paHee HEJOCTYIHbIE PAaWOHBI; Pa3BUTHE TPAHCHOPTHOW HHEOPACTPYKTYPHI,
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BeIyllee K YCKOPEHHIO pAaclpocTpaHeHHs HMH(EKIUH; HapacTaromias arpecCUBHOCTb U
WHBAa3MBHOCTh MEIMUIIMHCKUX MATHUMYISAIUN; OTCYyTcTBHE J((EKTHBHBIX MPOTpamMm
NpoPUIAKTUKH HHPEKIINA B MEIUIIMHCKUX OopraHu3anusx [4, 5, 22].

[Manmentsr ¢ UCMII HaxoasTcst B cTaiMoHape B 2,5 pas3a J0Jblle, Y4eM aHaJIOTUYHbIE
nanueHTsl 6e3 npusHakoB uHpekuu. B cpenneM Ha 10 nHel 3amep)kuBaeTcs UX BBIITUCKA.
Puck neranpHOTO MCXO/a Y 3TUX MAlMEHTOB B 7 pa3 BBIIIE 110 CPABHEHUIO C MOJAOOHBIMU 10
BO3paCTy, TOJTy, OCHOBHOW M COITYTCTBYIOIIEH MaTOJIOTUU U TshkecTH O6onbHBIMH [1, 4, 9, 10].
B coBpeMeHHOIl KJIMHWUKE BHEOONBHUYHBIE HWH(MEKIWH yXYIIIAIOT IPOTHO3 TEUCHUS
3a00JIeBaHUsl, YBETUUUBAIOT IJIUTEILHOCTh FOCIIUTAIU3AIMHI U CTOUMOCTD JICUCHHSI, CHUKAIOT
3 PEKTUBHOCTh aHTHOAKTEPUANBbHON Tepanmu, CHOCOOCTBYIOT PpAacHpOCTPAHEHUIO B
CTallMOHApe PE3UCTECHTHBIX INTAMMOB MHMKpoopranu3smoB [6, 22]. HecMoTpss Ha TO, 4TO
CTOMMOCTb JICYCHHUS BapbUPYET B PA3HBIX MEAUIMHCKUX OPTaHMU3alUsAX MU CYIIECTBEHHO
OTJIMYAETCS B MHOTOJIETHEH NHWHAMuKe, B cpeaHeM npu npucoenuHenun MCMII ona B Tpu
paza BbIIIe, YeM Y HEHMHPHUIMPOBAHHBIX TNANHEHTOB. HecoMHeHHO, WH(EKIIHOHHBIC
OCIIO’)KHEHUSI CYIIECTBEHHO CHIDKAIOT KAueCTBO JKMU3HM IMAIIMEHTAa U BBI3BIBAIOT pPa3BUTHE
CTpeccopHBIX peaknuii. Kpome TtOoro, 3t MHQEKIWH NPUBOMIT K TOTEPE pEIyTaruu
MEAMIIMHCKUX OpraHu3allui, 4TO TPYAHO OIEHUTHh B (hUHAHCOBOM BbIpakeHuu [3, 9, 16].
[TomoOHasT MHOTOACHEKTHOCTh IMPOOJIEMBI, aKTyadbHOCTh €€ MEIAMIIMHCKUX OpraHu3aIuil
T1000r0 TUIA U YPOBHS TpeOyeT pa3paObOTKU U BHEAPEHUS CTaHIAPTHBIX, YHUDUIIUPOBAHHBIX
Mep aHTHMH()EKIMOHHOW 3alllMThl MEAWIIMHCKUX TEXHOJOTHH, pa3paboTKH IporpamMm
MH(MEKIIMOHHONW 0e30MacHOCTH JieueOHO-quarHocTuueckoro mpoiecca [3]. VHTeHCHBHOE
pa3BUTHE BBICOKOTEXHOJOTUYHBIX, HWHBAa3MBHBIX METOJOB JUAarHOCTMKH U JICUYCHUA B
COUETAHUHM C LIMPOKUM pPACIpPOCTPAHEHHEM MHKPOOPTaHM3MOB C MHOXKECTBEHHOM
JIEKapCTBEHHOU YCTOMYHBOCTBIO ONpeNesieT HE00X0IUMOCTh HEIPEPBIBHOTO
COBEPIICHCTBOBAHUS CHCTEM MOHUTOPHUHTA 3TOM rpymibl nHbekuuii [4—6]. MoaepHuzamus u
WHHOBAIIMOHHBIE TIPOIIECCHl B 3/IpAaBOOXPAHEHUM, HANpaBJICHHbIE Ha  YIYYIICHHUE
OOIIECTBEHHOTO 3/I0POBbs HACEIEHHSI Ha OCHOBE PAllMOHAILHOTO PaCIpelelieHHus] PEeCypCoB,
JTUKTYIOT HEOOXOUMOCTh HHTETpaIuu cuctembl KouTposist 32 UCMII B cucteMy ynpaBiieHUst
KaueCTBOM B MEIUIIMHCKON OpraHu3auui [4].

OcymiectBienne Mep 1o obecrnedueHno HHGEKIIMOHHOW O0€30MacHOCTH JIedeOHO-
JIMAarHOCTHYECKOT0 Tpoliecca JOHKHO SBISATHCA NPEIMETOM IOCTOSHHOTO KOHTPOJS €O
CTOPOHBI MEIUIIMHCKUX paO0OTHUKOB BCEX YPOBHEH MPU OKa3aHUU MEAUITTHCKON TTOMOIIIH.

B nactosiiee Bpemsi, korgqa B P® uayT MHTEHCHUBHBIE NMPOIECCHl MOJECPHU3ALMHU
37IpaBOOXpPAHEHUsI, TOBBIIICHHE ypPOBHA MHQPEKIMOHHONW  OE€30MacHOCTH  JIe4eOHO-
JIMAarHOCTHYECKOT0 TpoLecca SBISIETCS OJHOBPEMEHHO Kak 3a/Jaueldl MOJEPHHU3allUU, TaK U
(b (PEeKTUBHBIM METOJOM OOEeCIeUeHHs KadecTBa OKa3aHUs MeauuuHckor momomu [12]. K
dakTopaM, CIOCOOCTBYIOIIUM POCTY 3HAYUMOCTH HH(EKIIMOHHON 0€30MacHOCTH JeueOHO-
JUArHOCTHYECKOT0 IpoIecca, OTHOCSATCS:

— MOCTOSIHHO ~ PACIIMPSIOIIMNACS TI€PEUYEeHb AarpecCUBHBIX, TEXHOJIOTMYECKH
CIOKHBIX JTUArHOCTUYECKMX M JIEYEOHBIX TMPOIEAYpP 3HAYMTEIBbHO TOBBIIIAET POJIb
Bo3HUKHOBeHUs1 UCMII; a¢pdpexruBnas npodpunakruka MCMII HeoOxoauma JUIst TOrO, 4TOOBI
OCJIOKHEHHUS OT MEIUITMHCKUX BMEIIATEIHLCTB HE CBEIM K MUHUMYMY TIOJIb3y MEIUITMHCKUX
BMEILIATEIBbCTB;

— OCHOBHOW 3aJayedl MOJEpHU3ALUUM 37paBooXpaHeHus B PD sgBusercs
MOBBIIIEHHE YPOBHS KAayeCTBA MEIUIIMHCKOW IMOMOIIU TMPU OJHOBPEMEHHOM COKpAIllEHUU
HEOTNpaBJaHHBIX PACXOJIOB; JI0Ka3aHO, 4YTO 3((EKTUBHO OpraHW30BaHHAs Mporpamma
WH(EKIIMOHHOTO KOHTPOJS SBISETCS OJHUM U3 CaMBIX dKOHOMHYECKU I((HEKTUBHBIX ITyTei
CHIKEHHUS 3a00JI€BAEMOCTH U JIETAJIbHOCTU B OOJIbHUIIAX;

— JNEIEHTpATH3asl  CHCTEMBI  3/[DAaBOOXpAaHEHUS TMpuBena K  OOIbIIeH
aIMUHHUCTPATUBHON U (PMHAHCOBOM aBTOHOMHOCTH MEAMIIMHCKUX OpraHu3alluii; COKpaleHue
CPOKOB TOCIUTAIM3AINH, YKOHOMHS PECYPCOB, KOHTPOJb PAacXOJI0B Ha aHTUOAKTEPUATHLHYIO
TEpanui0 U JPyrue BOIPOCH, K KOTOPhIM HHQEKIHUOHHAs OE30MacCHOCTh HMEEeT
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HENOCPEJICTBEHHOE  OTHOILIEHWE, TMpEACTaBiseT  mpodiemMy g PYKOBOAMTENEH
3/1paBOOXPAHEHUS;

— BHEJIPEHUE  MEIULMHCKOTO  CTPaXxOBaHUSl W  CHUCTEM  aKKpeAUTALUU
MEAMIMHCKUX OpraHM3alMil IpenaroyiaraeT KOHTPOJIb KauyecTBa JICYEHHS M yXoJa 3a
MAMEHTaMH CO CTOPOHBI CTPAXOBBIX KOMIIAHWW, OCYLIECTBISIOIIUX aKKPEIUTALMIO, U
Opyrux O(UIATBHBIX OPraHOB, YTO B CBOIO OYEPEIb CTHUMYIUPYET pa3BUTHE OOIbHUYHBIX
cucTeM HH(EKITMOHHOM 0€30MMacHOCTH.

O dexTuBHOCTh MHDEKIIHMOHHOW 0E30MaCHOCTH B MEIUIIMHCKUX OpraHu3allusx Ha
HAI[MOHAJLHOM YpPOBHE 3aBUCHUT OT KOOPAUHUPOBAHHBIX YCWINN (eepanibHbIX OpraHoB
yIpaBJICHUS 37PAaBOOXPAHEHUEM, MEIMIMHCKUAX YYEOHBIX 3aBEJCHHA W OpTraHU3aIHi.
[TockonbKy Kaxkaas MEOULMHCKas OpraHu3alus UMEET Pa3jINu4HbId CHEKTP IMpeasiaraeMbIX
BUIOB MEIUIIMHCKOW TOMOIIY ¥ CTICHU(PUIHOCTH OOCITY>KUBAEMOT'0 KOHTUHTEHTA (JeTH, JINIA
MOXKUJIOTO BO3pacTa, OOJIbHBIE C OHKOJOTMYECKMMH, TE€MaTOJIOTUYECKUMU U JAPYTUMU
3a00JIeBaHUAMU), TO M MporpaMMa HHQPEKUHOHHOIO KOHTPOJISI B KaXJAOW KOHKPETHOMN
OpraHMu3aly J0JDKHA OBITh alalTUpPOBaHAa K ee OCOOCHHOCTSAM. Ha ypoBHE MeTUIIMHCKUX
opranu3amii s APQPEKTUBHOCTH HPOrpaMM  HHGPEKIMOHHOTO KOHTPOJS  BaKHO
COTPYIHUYECTBO MEXAY OOJbHUYHBIMHU OSIHAEMHUOJIOTaMHU, APYTUMHU CIEHUATHCTaMHU 10
MH(EKIMOHHOMY KOHTpPOJI0, MUKpPOOHOJIOraMH, BpadyaMHU-KIMHULIMCTAMHU, MEIUIIMHCKUMU
cecTpaMu M aAMUHHCTpaTtopamu [4, 6, 10, 20].

BaxupiM stammom pabotel mo npodmnaktuke WCMII B P® sBumucs BBeneHue
canutapubeix mpaBun CII 3.1.2485-09 «IIpoduiaktuka BHYTPUOOIHHUYHBIX HH(EKIHH B
CTallMoHapax (OTAENEHUSIX) XUPYprudeckoro mpoduis JedeOHbIX opranuzauuiny [17],
CanlluH 2.1.3.2524-09 «CaHutapHO-TUTUEHHUYECKHE TPEOOBaHUS K CTOMATOJOTHYECKUM
MEIUIMHCKUM opranuzanusim» [18], u, nHakonen, CaulluH 2.1.3.2630-10 «Canutapno-
SMUAEMHOJIOTHYECKHE TpeOOBaHMUS K OpraHU3alysIM, OCYIIECTBISIONUM MEIUIIUHCKYIO
nesTeNbHOCThY [19], B KOTOpBIX MNpU BCEe HEOJHO3HAYHOCTH M IMPOTHUBOPEUHUBOCTH
oTpeieNieHbl BaKHENIINE 3BeHbs] HH(EKIMOHHONW 0€30MaCHOCTH JIe4eOHO-AMarHOCTHUECKOTO
mpolecca, BKJIIOYalolMe B ce0s CaHUTapHO-TUTHEHHYECKHE TpeOOBaHUsS pa3MELICHUs
NallMeHTOB M OpraHM3alud  JIeueOHO-IMAarHOCTUYECKOro  IpoLecca,  CHCTEMY
AMUJEMHUOJIOTHYECKOTO Ha30pa U OpraHu3anuu KoHTpoJs 3adboneBaemoctu MCMII, a taxxke
OCHOBHBIE MEXaHNU3MbI NMPO(UIAKTUKH ITON TPYMIbI 3a00JI€BaHUM.

CnenyeTr OTMETHUTb, YTO 3PPEKTUBHOE (PYHKIIMOHUPOBAHUE CUCTEMbI MH(EKIIMOHHON
0€30MacCHOCTH  JIe4eOHO-AMAarHOCTUYECKOro Tpolecca TpedyeT Cepbe3HbIX (PHMHAHCOBBIX
BJIO’KEHUHN Ui OOeCHeueHHs KadyecTBa MPOBEACHMS CTEPUIIM3ALMOHHBIX MEpPONPUATUN B
JeyeOHOM opraHu3anuy.

MeaunuHckass OpraHu3alMsi C  OrPaHMYEHHBIMH  MaTepUabHO-TEXHUYECKUMU
pecypcamMH, HO C KBaJM(PHUIMPOBAHHBIM, MOTHBHUPOBAHHBIM IE€PCOHAJIOM 3HAUUTEIHHO
s deKTUBHEE CIPABUTCA C 3aJa4aMy IO MPAKTUYECKOMY BHEIPEHHIO M COOJIIOJIEHUIO MEp
UHQPEKIMOHHONH  0€30IacHOCTH, YeM OpraHu3alys, KOTopas pacrojaraerT cambIM
COBPEMEHHBIM U  JOpPOTUM  OOOpYIOBAaHUEM, YAOBIETBOPUTEIBHBIM  MaTepHAIbHO-
TEXHUYECKUM O00eCleYeHHeM, HO UIMEET MPU 3TOM HEMOrOTOBJICHHbIH 1 HEMOTHUBHPOBAHHBIN
nepconan [14, 15]. Kpome Toro, B mporecce cepTuduKaiiud MEAUIIUMHCKONW OpraHU3aIUH
JKCIIEPTAMH Ha OCHOBAHMM JIEHCTBYIOIIETO 3aKOHOJATEIbCTBA W HOPMATHUBHBIX AaKTOB
JOJIKHA TIPOBOJAMTHCA OLIEHKa MHGEKIMOHHONW O0e30MacHOCTH JieueOHO-TMarHOCTHYECKOrO
IpoLecca U CAaHUTAPHO-TUTMEHUYECKUX YCIIOBUH.

BaxxneiliyMy HanpaBiaeHUSIMU B YIPABJIEHUU CUTyallMeld KOHTPOJS MH(EKIIMOHHOM
0€30I1aCHOCTH JIe4eOHO-IMarHOCTUYECKOTO MpoIecca, 0 MHEHHUIO BEAYUIMX CHEIHMAINCTOB,
3aHuMaromuxcs npoduinakrukoi MCMII, sBastoTcs:

— opranuzaisi M oOecrneyeHne HWH(POPMAIMOHHBIX IOTOKOB O HAJIUYUU
MH(EKIMOHHBIX OCIOXHEHHM, MPEeIBECTHUKAX SIMUIEMHOJOTHYECKOr0 HEOIaronoayuus; —
OTIepaTUBHBINA AMUAEMHUOIIOTHUECKUN aHau3 3aboneBaemoct MCMII;



General question of world science - 29—

- SMUIEMHUOJIOTHYECKasl OLEHKAa MEIUIMHCKUX TEXHOJOTMH M MUHHMH3ALM
pucKa HHOUITUPOBAHUS;

- OpraHu3alsl CHCTEMbl MEp, HAIIPABICHHBIX HA CHUXXEHHE arpecCUBHOCTHU
Je4e0HO-AMarHoCTUYECKOT O npolecca; — obecrieueHue BBICOKOI'O YpOBHS
IPOTUBOMH(EKIIMOHHOM 3aIUThl METUILIMHCKUX TEXHOJIOTUH;

- MOHHUTOPHUHT OCHOBHBIX Bo30yauteneid MICMII u KOHTPOIb PE3UCTEHTHOCTH K
aHTUOAKTEpUAIBHBIM U J1€3UHULMPYIOLIUM CPEICTBAM;

— paloHaibHas CTpaTerus U TAKTUKA IPUMEHEHUS! aHTUMUKPOOHBIX CPEJICTB;

- BHE/IPEHUE TPUHIMIA <«UHAUBUIAYAIBHOM HW30JALUN» TPH BHIIOJIHEHUU
MEIUIUHCKUX TEXHOJOTHHA C BBICOKMM PUCKOM MH()UITUPOBAHHUS;

- pa3paboTKa U BHEPEHUE CTaHIAPTOB BBINOIHEHUS JIe4eOHO-AMarHOCTHUECKUX
MaHMITYJSUH; — OHKOHOMHMYECKMH aHadM3 W ONTUMHU3auus (PUHAHCOBBIX 3aTparT Ha
obecrieuenrne MHPEKIIMOHHOM 0€30MacHOCTH;

— pa3paboTka W BHEIPEHHE IOITOCPOYHBIX mporpamm mpodwmraktuku MCMIT
KaK B KaX/IOM KOHKPETHOM CTallMOHApE, TaK M HAa PerHOHAJILHOM YPOBHE.

Peanmmzanuss »TMX  HampaBieHW — 1o3BoNsieT  3()(EKTUBHO  KOHTPOJIUPOBATH
UHQEKIHMOHHYI0 0e30MacHOCTh JIe4eOHO-AMAarHOCTUYECKOI0 IIpolecca B CTallMOHAapax
pa3MyHOro NpOoQuIIs, 3HAYUTEIFHO CHU3UTH 3a00JIEBAEMOCTh M SKOHOMUYECKHE MOTEPH OT
nocinencrteuit MUCMII [8, 21].

Bce paboTHHKH 71e4eOHO-TIPOPHUIAKTHUECKUX YUPEKIAECHUH MOTYT U JIOJKHBI
cobmonate npasuwia npodunaktuku MCMII B mpouecce BBIOJHEHHUS CBOUX CIIY>KEOHBIX
oOsi3anHOCTel. J{ns MakcumanbHOU 3¢ dextuBHOCTH Mep npodminaktukn MCMIT kaxmbrii
paOOTHUK MEIUIMHCKOM OpraHu3aluu Yy4pexJeHHs o0sf3aH JMYHO CII0COOCTBOBATH
BBINIOJTHEHUIO KOHKPETHBIX MEPOIPUITHI B 3TOU 00IaCTH.
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AHHOTALHA

O6cnenoBanbl 101 eHIIMHA C MOCTMEHOMNAay3aJlbHBIM KpoBoTeueHueM. Cpennuit
BO3pacT marueHTok coctaBmi 59,7 = 0,6 (50-83) roma. Cpemnsii TpOIODKATEILHOCTH
MeHomay3bl coctaBuna 9,4 + 0,8 (1-27) roga. [lo manneiM TBY, y manueHTOB ¢ pakom
SHIOMETpHSI ObUIO OMPEENIEHO CTaTUCTUYECKH 3HAUMMOE YBEIHMYEHHE pa3MEpOB MaTKu U
pa3mepoB 060oux ANYHUKOB (p <0,05), BKIItOUas TONLIMHY 3HJOMETPUs, KOTOpasi BapbUpoBaa
B mmpokux npenenax (5— 100 mm). bouio ycranosneno, uyto u3 101 manuentku c IIK y 48
(47,5%) naumeHToK ObLT BBISIBICH pak sHgoMeTpust, y 30 (29,7%) - nuddysHas runepriazus
sHaomerpus, y 13 (12,9%) - arunuyeckas runepminazus Uy 10 (9,9%) - mnonun
SHAOMETpHs.  Pe3ynbTaThl HCClefoBaHMs MOATBEPAMIM, 4YTO METOJOM BbIOOpa s
NEPBUYHON OLEHKM TOJIIMHBI JHJIOMETPUSl y KEHIIMH C HaJWYMeM KpOBOTEUEHHI B
nocTMeHonay3aibHoM mepuone spisercs TBY. Ilaiinens-Ouorcust nmeer mpeumyliecTBa
nepen TpaguiuoHHbMu D & C B 1narHocTuKe NaToJOTUU HIOMETPUS

KuroueBbie ciI0Ba: MOCTMEHOINAy3albHOE KPOBOTEUEHME, MATOJIOTHS SHIOMETpPHS,
[Taiinens-Ouomncusi.

In recent years, the number of women in the postmenopausal period has been growing
steadily, which increases the need for specialized medical care for this category of women to
improve their quality of life [1]. In women in the postmenopausal period, various
gynecological diseases are often accompanied by vaginal spotting and bleeding. [2,3].
Postmenopausal vaginal bleeding (PB) is a bleeding that occurred spontaneously at least one
year after the onset of menopause, and their incidence in early postmenopausal women is 10%
[4]. The causes of PB are most often the increased thickening of the endometrium of varying
severity against a background of benign and malignant transformation. According to scientific
studies, the frequency of PB in patients with endometrial carcinoma is 10-15%, with diffuse
and focal endometrial hyperplasia is about 40% [5].

Diagnostics of endometrial hyperplasia and endometrial cancer is based on clinical
symptoms, ultrasound data, results of hysteroscopy, morphological examination of
endometrial sample, as well as the results of MRI. The main ultrasound indicators of
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endometrial pathology in postmenopausal women are: thickening of the endometrium more
than 5 mm on the background of a long postmenopausal period; the presence of hypo-and
anechogenic structures of various sizes in the uterine cavity even in normal indicators of the
endometrial thickness; the presence of intrauterine hyperechogenic lesions with clear contours
of more than 3 mm [6,7].

The diagnostic accuracy of ultrasound in the diagnosis of endometrial hyperplasia in
the late reproductive and perimenopausal periods is 60%. It should be noted that in 40% of
patients with signs of complex endometrial hyperplasia by ultrasound, the diagnosis does not
confirm the findings of a histological examination [8].

The presence of bloody vaginal discharge in postmenopausal women is the basis for
the use of transvaginal ultrasonography to exclude the endometrial cancer. An indicator of
endometrial thickness greater than 5 mm is one of the criteria for diagnosing of endometrial
cancer and the specificity of this indicator is 61% [3,7].

At the same time, the degree of thickening of the endometrium in various diseases of
the genitals in postmenopausal women is still the subject of debate. It should be noted that
potential risk factors, such as age, duration of menopause, parity, body mass index, the
presence of concomitant diseases (diabetes, hypertension, coronary heart disease),
menopausal replacement therapy, and ovarian pathology can affect endometrial
histopathology. Sometimes these factors cause an asymptomatic increase in the thickness of
the endometrium over > 5 mm [9,10].

A traditional method for studying endometrial pathology is D&C (dilatation and
curettage). Currently, with the aim of obtaining an endometrial sample for primary
histological examination, various devices are used. These devices are most often made of
plastic and are characterized by elasticity and small diameter. The use of these devices allows
the procedure to be carried out with a minimum expenditure of time and the absence of
discomfort in patients. The most common method is Pipelle-biopsy [9,11]. Hysteroscopy with
dilation and curettage is warranted method of evaluation of endometrial pathology in women
with persistent or recurrent bleeding, in case if blind sampling does not reveal endometrial
hyperplasia or malignancy.

The aim of the study was evaluation of the endometrial pathology in women with the
postmenopausal bleeding.

Material and methods. 101 patients with PB were examined. The average age of
patients was 59.7 + 0.6 (50-83) years. The average duration of menopause was 9.4 + 0.8 (1-
27) years. All patients underwent a clinical examination. Anamnestic data were collected, age,
parity, time and duration of menopause were determined, past and chronic diseases, hormonal
drugs, a surgical history of performed gynecological and extragenital surgical interventions
were identified, and an obstetric history was collected. For all the patients body mass index
(BMI) was calculated. All patients underwent transvaginal ultrasound. If necessary, an MRI
scan was performed. A histopathological examination was performed for all patients with a
thickening of the endometrium according to the TU data using Pipelle-biopsy or the standard
method of dilatation and curettage of the uterine cavity.

Results. A prospective comparative study of 101 patients with various endometrial
pathology accompanied by vaginal bleeding was carried out; the average age was 59.7 +
0.6(50-83) years, body mass index (BMI) was 32.7 + 10 (23.2-58.0) kg / m2, the frequency
of infertility was 14.9% (n =7).

The results of an echographic study showed that the thickness of the endometrium
with endometrial hyperplasia ranged from 14.1 + 1.6 mm in patients with atypical endometrial
hyperplasia to 21.3 + 4.8 mm for diffuse endometrial hyperplasia. The thickness of the
endometrium in endometrial cancer averaged 24.9 = 2.7 mm.

According to TVU data, in patients with endometrial cancer in postmenopausal period
a statistically significant increase in uterine size was determined, including the thickness of
the endometrium, which varied in a wide range (5-100 mm). It was also found a statistically
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significant increase in the size of both ovaries compared with the control group (p <0.05). (
Table 1).

Table 1
Echographic parameters of female genitalia in patients with PB (M + m)
Echograp Endom Complex Complex
hic etrial endometrial endometrial Endometrial Control Significance of
parameter hyperplasia hyperplasia with polyp group the differences P
cancer . . .
s without atypia atypia
Uterus
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26 (25.7%) patients included in this study underwent endometrial biopsy using the
standard D&C method, 72 (71.3%) patients underwent a Pipelle-biopsy. In 3 (3.0%) patients,
preoperative diagnosis of endometrial sample was not performed, due to the technical
impossibility of the procedure: 1 patient had cervical stenosis, in 2 patients the uterine cavity
was completely filled with lesion.

D&C was performed for diagnostic and treatment purposes in patients with recurrent
uterine bleeding. The obtained endometrial samples were sent for histopathological
examination, as a result of which out of 26 patients, endometrial carcinoma was revealed in 6
(23%), in 5 (19.2%) atypical hyperplasia, in 12 (46.2%) diffuse hyperplasia and in 3 (11.5%)
patients endometrial polyp was determined. All patients in this group underwent surgery
followed by histological examination of the material. According to the results of a
postoperative histological examination, the diagnosis of endometrial carcinoma was
confirmed in all 6 patients, as well as in 2 patients with diffuse hyperplasia and 1 patient with
endometrial polyp. 72 patients with PB underwent a Pipelle-biopsy. Of these, 34 (47.2%)
patients were diagnosed with endometrial carcinoma, 10 (13.9%) atypical hyperplasia, 22
(30.5%) patients with diffuse complex hyperplasia, and 6 (8.3%) with endometrial polyps.
After evaluating the results of a postoperative histological examination, it was found that of
10 patients with atypical hyperplasia, 2 had endometrial cancer, and of 22 patients with
diffuse hyperplasia, 2 had an endometrial polyp.

Thus, it was found that out of 101 patients with PB , 48 (47.5%) patients had
endometrial cancer, 30 (29.7%) patients had diffuse endometrial hyperplasia, 13
(12.9%)atypical hyperplasia and in 10 (9.9%) patients with endometrial polyp.

The results obtained showed that Pipelle-biopsy has advantages over the traditional
D&C method and can be used to diagnose endometrial pathology. The disadvantage of D&C
is the impossibility in most cases of a complete evacuation of the uterine cavity, which leads
to diagnostic errors, as well as the painfulness of the procedure, requiring anesthesia. In this
study, the detection rate of endometrial cancer with this method was 66.7%. ( table 2).

Table 2.
The diagnostic accuracy of the Pipelle-biopsy for various pathologies of the endometrium in
the postmenopausal period
Complex endometrial

- Endometrial L Complex endometrial Endometrial
0

Stat.indicators (%) cancer hyperpﬁ;lpai;vnhout hyperplasia with atypia polyp
Sensitivity-real (+) 95,0434 100,0 100,0 66,7413,6
results (Sn) e ) )
Specitivity-real(-) 95,730 93,543,1 97,4+1,8 94,642,6
rezults(Sp) ’ T
Predictive utility (+) 95,043 4 85,7+6,6 83,3+10,8 66,7+13,6
rezalts (pPV) ’ ’ ’ ’
Predictive utility (-) 95,7430 100,0 100,0 94,642,6
rezalts (nPv)
General diagnostic 95323 95323 97,7416 90,7431
accuracy of the test
Likelihood ratio (+) of 21,85 15,50 38,00 12,33
the rezalts (LR+) (dif.) (dif.) (dif.) (dif.)
Likelihood ratio (-) 0,05 0,00 0,00 0,35
rezalts (LR-) (dif.) (dif.) (dif.) (indif.)

As can be seen from the table, the sensitivity of the Pipelle-biopsy method for the
diagnosis of endometrial cancer was 95.0 + 3.4%, and the specificity was 95.7 + 3.0%. The
frequency of unsatisfactory histology results depends on the improper sampling of the
material or its insufficient amount for smear preparation and is 15% with D&C, and 13% with
Pipelle-biopsy. In postmenopausal women, these indicators are higher and make up 12% and
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22%, respectively, which is explained by the high incidence of cervical stenosis and
endometrial atrophy in patients of the older age group [12,13].

Conclusion. The results of study confirmed that the method of choice for the initial
assessment of the endometrial thickness in women with the presence of PB is TVU as a non-
invasive and affordable diagnostic method. The diagnostic value of TVU in determining the
degree of invasion of myometrium and preoperative staging of endometrial cancer is high. In
case of unsatisfactory results of TVU, further instrumental diagnostic research methods are
recommended.

*k*
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AHHOTaNUA

CraThbs MOCBSAIICHA U3YYCHUIO HEKOTOPBIX OMOXMMHUYECKUX IMOKa3aTelIeld ChIBOPOTKH
KpOBH OOJNBHBIX, CTPAJAIONIUX OT OXUpeHHs. JlMarHocThKa OXHUPEHHS, MOCIEAYIOIU
KOHTPOJIb 32 COCTOSTHUEM OOJIHOTO, OlleHKa 3((EKTUBHOCTH TTPOBOIUMON TE€paruu TPeOyIoT
MOCTOSTHHBIX 3a00pOB KPOBH IS aHANIM3a. Pe3ynbTaThl MPOBEEHHBIX UCCIIEOBAHUI €IIe pa3
JIOKa3aJ¥, 4TO y OOJIBHBIX, CTPAJAIONINX OT OXKHUPEHHUS OCTPO HAPYIIACTCS YTIICBOIAHBIA U
JUNHUIHBIA OOMEH U pa3BUBAETCS MHCYIHMHOPE3UCTEHTHOCTh. [Ipy OXKUPEHHUU B OpraHH3ME
HApyIIaeTCs paBHOBECHE TMPO-M AHTHOKUIAAHTHBIX CHUCTEM, TIOBBIIIACTCA AKTHBHOCTh
dbepMeHTOB aHTHOKCHIAHTHBIX cucteM SOD, karamaszel, GP, B To ke Bpemsi CHMKaeTCs



General question of world science - 35—

akTuBHOCTH (pepmeHTa GSH. [lpu oXMpeHWM B OpraHu3Me YBEIUYHBACTCS COJCpIKAHUE
MIPOBOCIIANIUTENBHBIX (PAKTOPOB, B OCOOCHHOCTH HHTEPIICUKIHA-8.
KawueBble ciioBa: oxxupenue, yriaeBosl, tunuabl, CO/l, karanaza, GP, GSH

Today, obesity is the main risk factor for the development of cardiovascular diseases
and complications from them [1, 9]. Many epidemiological and clinical studies have shown
that obesity, hypertension (AH), increased concentrations of glucose and cholesterol play an
important role in the development and mortality of cardiovascular diseases [1, 5].

According to the World Health Organization, there are about 2 billion obese patients
in the world, and this figure is steadily growing, and therefore obesity is classified as an
epidemic of the XXI century[4, 6]. On the frequency of obesity in the world the US is leading,
60% of the population has an overweight, and 30% corresponds to the criteria for diagnosing
obesity. Of particular concern is the fact that obesity is increasingly registered in childhood.
Obesity is a serious health risk in general and is accompanied by the development of diseases
such as type 2 diabetes, hypertension, coronary heart disease, myocardial infarction, colon
and rectal cancer, and in women, in addition - endometrial cancer, cervix, ovaries, mammary
glands, which often lead to a fatal outcome [3, 11]. Absolutely proven is the fact that the risk
of mortality from any cause, including cardiovasculardiseases and cancer, increases in men
and women of all age groups as the weight increases. Obesity is the main cause of reduced
mobility and people's ability to work. This is due to increased load on the musculoskeletal
system, damage to the joints of the spine and lower limbs, varicose veins. Obesity leads to a
disruption in the function of breathing, because the heavy chest wall limits the amplitude of
respiratory movements, and the accumulated fat in the abdominal cavity limits the mobility of
the diaphragm, which causes the most frequent complaint of obese - shortness of breath with
moderate physical exertion. Often, the cause of death of a obese patient is obstructive sleep
apnea syndrome [13,14].

Obesity is a multifactorial chronic disease caused by physical, biochemical, metabolic
and behavioral changes that result in increased fat deposition and, correspondingly, weight
gain.

The purpose of this study is a comparative study of some biochemical indicators in
people suffering from obesity.

Materials and methods of research. Twenty patients with diagnosed obesity aged
from 25 to 70 were examined.

To study the components of carbohydrate, lipid metabolism and free radical oxidation,
blood plasma was studied in patients. Blood sampling was carried out from the ulnar vein
after a twelve-hour fast. Patients with overweight were combined into one group. The study of
the parameters of the general blood test was carried out on the apparatus Mythic 18
(Switzerland). The levels of glucose, insulin, C peptide, glycohemoglobin, cholesterol, bChL,
aXC, triglycerides, malonicdialdehyde (MDA) and the activity of SOD, catalase, GSH, GP
and pro-inflammatory cytokine 1L-8 studied.Patients were referred to our laboratory with a
diagnosis of metabolic syndrome from various medical institutions. Obesity and two of the
four characteristics listed below were considered.

1. Excess body weight, waist circumference in women> 88 cm, in combination
with two or more of the following;

2. Arterial hypertension, if the level of SBP> 130 mmHg. and or DBP> 85
mmHg.

3. Hypertriglyceridemia, at a triglyceride concentration> 1.7 mmol / I.

4. Low level of high-density lipoprotein cholesterol <1 mmol / I for men.

5. Hyperglycemia, if the level of glucose in the blood plasma on an empty
stomach> 6.1 mM /.

The control group consisted of 9 practically healthy persons, comparable in age to the
main group. The criterion for inclusion in this group was the absence of chronic diseases in
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the acute stage, acute inflammatory processes and alcohol consumption, not only at the time
of the analysis, but also within ten days before the examination. The presence of oxidative
stress was determined by the level of products of lipid peroxidation (LPO) and the activity of
enzymes of the antioxidant system and interleukin 8 [7, 8].

The statistical analysis of the data was carried out using the SPSS-20 software
package.

Results and its discussion. Since obesity is the most important modifiable risk factor
for CVD and type 2 diabetes and both conditions have become global in prevalence, a number
of researchers have even introduced the term "Diabesity”, i.e. "Diapering”. The largest
diabetic factor of obesity is, perhaps,insulin resistance (IR), determined in persons with
excessive body weight long before the manifestation of diabetes mellitus and leading to a
violation of b-cell secretion of insulin [10]. Therefore, in patients suffering from obesity in the
study of blood plasma, a high level of glucose and insulin was determined. So, in comparison
with the control group in patients suffering from general obesity, the glucose concentration
statistically significantly increased by 24.8% and insulin by 22.2%. At that time, the
glucochemoglobin concentration was 18.4% and the C-peptide concentration was 20.5%. All
this proves once again that in people with obesity in the blood, the content of glucose,
glycohemoglobin, C-peptide and insulin is always higher than normal. Increased parameters
of carbohydrate metabolism show that the patient developed insulin resistance.

It is known that insulin is an anabolic hormone, the main function of which is the
utilization of glucose and the synthesis of glycogen. However, its role in the regulation of the
metabolism goes beyond the regulation of the level of glucose in the blood. Insulin receptors
are found in different tissues:

— keletal muscles and myocardium, where glucose utilization takes place;

— adipocytes of adipose tissue, where the inhibition of lipolysis occurs under
the influence of insulin;

— smooth muscle cells of blood vessels that undergo GI proliferation;

— vascular endothelium, where insulin affects the synthesis of prostaglandins,
nitric oxide, bradykinin (vasodilating effect);

— kidneys, where insulin, acting on the renal tubules, enhances the reabsorption
of sodium and water;

— cells of the sympathetic nervous system (SNS) - insulin stimulates the SNS,
increasing cardiac output and spasm of peripheral vessels.

Thus, in the conditions of obesity and chronic GlI, active lipolysis occurs in the fat
stores and an increase in the concentration of free fatty acids (FFA) in the blood, an increase
in the thickness of the muscular layer of the vessels and hypertrophy of the myocardium,
stimulation of the SNS, increased reabsorption and a decrease in the excretion of sodium and
water, properties of insulin due to a deficit in the production of nitric oxide [3]. Therefore, the
presence of MI is closely related to the risk of developing CVD associated with
atherosclerosis: AH, IHD, stroke, which is proven in numerous studies [2, 12].

In the study of lipid metabolism, it was noted that in patients with obesity in blood
plasma, the cholesterol concentration increased by 56.9% p <0.001, the concentration of
triglycerides by 121.4%, the concentration of low-density lipoproteids by 54.9% %, the
concentration of high-density lipoproteins is 18.3% p <0.001. Our findings once again prove
that under the conditions of insulin resistance in obesity, due to a change in the activity of
lipoprotein lipase and hepatic triglyceridylase, the disintegration of lipoproteins rich in
triglycerides slows down, hypertriglyceridemia develops, which leads to enrichment with
triglycerides of HDL and LDL; there is an increase in the concentration of small dense
particles of LDL and a decrease in the level of CL HDL plasma. Excess intake of FFA in the
liver contributes to the enhancement of the synthesis of triglycerides and the secretion of
VLDL and apolipoprotein B.
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In general, with dyslipidemia with obesity, the level of FFA increases,
hypertriglyceridemia develops, CL HDL decreases, and CL LDL increases.

The most frequent variant of dyslipidemia in the metabolic syndrome is the lipid triad:
a combination of hypertriglyceridemia, a low level of HDL, and an increase in the fraction of
fine dense LDL particles [4, 5].Given the role of obesity in the activation of oxidative
processes in the body, the content of lipid peroxidation products, in particular
malonicdialdehyde, and the activity of enzymes of the antioxidant system in blood plasma
were studied. So, when determining the MDA content in blood plasma in patients suffering
from obesity, it was noted that the concentration of MDA increased by 286.8%, the activity of
the enzyme of the antioxidant system of superoxide dismutase by 44.7%, catalase by 67.2%,
while the activity GSH statistically significantly decreased by 34.9%. The concentration of
GP also increased by 77.0%.

Hyperproduction of malonic dialdehyde caused by hyperglycemia and an increase in
the amount of substrate for oxidation in the form of polyunsaturated fatty acids against the
background of a decrease in the activity of the antioxidant defense system causes the
development of oxidative stress. The subsequent increase in the products of oxidative
modification of proteins and lipids contributes to the pathogenesis of the metabolic syndrome
and promotes the development and progression of its complications. The described changes
are so interconnected that it is difficult to talk about the primacy of a particular process.

Obviously, in the aggregate of their action, these violations of lipid, carbohydrate
metabolism and pro and antioxidant balance significantly increase the course of the metabolic
syndrome.

For the first time, we studied the content of interleukin-8 for obesity increased by
115.3%. Obesity is accompanied by a significant increase in the level of IL-8 in plasma, as
well as other proinflammatory markers, with the infiltration of macrophages into adipose
tissue. For this reason, obesity is considered as a state of chronic subacute inflammation. IL-8
also attracted special attention after it was found a direct relationship between its plasma level
and insulin resistance. Nevertheless, data on the association of IL-8,obesity and metabolic
syndrome are quite contradictory. Some studies have shown a clear relationship between
elevated IL-8 levels with insulin resistance or diabetes 2, while other studies suggest that
elevated IL-8 and overweight are not independent risk factors for insulin resistance, since a
large mass adipose tissue produces correspondingly more IL-8. Of particular note is the fact
that the level of IL-8 is associated not with the body mass index, but with the nature of the
distribution of body fat: it has been shown that physical exercises that do not lead to weight
loss contribute to a decrease in both the IL-8 level and the amount visceral fat.

Conclusions:

1. Obesity leads to a violation of carbohydrate and lipid metabolism; as a result,
insulin resistance develops.

2. Obesity in the body disturbs the balance of pro-and antioxidant systems,

increases the activity of enzymes of antioxidant systems of SOD, catalase, GP and at the same
time reduces the activity of the GSH enzyme.

3. When obesity in the body increases the content of proinflammatory factors in
particular interleukin-8.
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Introduction. Despite the introduction of minimally invasive surgical technologies,
the use of modern biocompatible materials and drugs, the problem of exudative-inflammatory
reactions (EVR) of the eye that occur after implantation of intraocular lenses (IOLs) is still
relevant. Their frequency ranges from 3.1% to 13% [1]. There are infectious EVR caused by
different microorganisms, and non-infectious, caused by the reaction of tissues to the surgical
trauma itself, IOL or consumables. The timing of the development of EVR ranges from
several days to a month or more after surgery. The most severe manifestation is
endophthalmitis, which can result in removal of the eye [4]. Predicting the course and
outcome of EVR is quite difficult, therefore, the search for laboratory markers that allow this
to be done seems quite relevant. Potential candidates include various markers of inflammation
and endothelial disfunction, as well as autoantibodies [2,3,5].

The aim of this study was to identify laboratory markers characteristic of various types
of EVR in case of pseudophakia.

Material and methods. The study included 21 patients (9 men and 12 women) aged
17 to 69 years with an EVR that developed after phacoemulsification followed by
implantation of an IOL. Laboratory studies were performed upon admission to the hospital
and before discharge and included bacterial culture from the conjunctival cavities of both
eyes, determination of the level of neopterin, antibodies to double-stranded DNA (anti-DNA),
soluble adhesion molecules (sSICAM-1, sVCAM-1). Subsequently, patients were monitored
for 6 months. We used test systems from IBL (Austria), Orgentec (Germany), Bender
MedSystems (Austria)

Results. EVR occurred in all patients at different times after surgery (from 2 to 14
days). The severity of EVR distribution was as follows: Il degree - 8 patients (38.1%), Il
degree -11 patients (52.3%), 1Y degree - 3 patients (14.3%).

The initial levels anti-DNA was increased in 12 (57.1%) patients, neopterin in 9
(42.8%), SICAM-1 in 3 (14.3%), SVCAM-1 in 5 (23, 8%). Reliable correlations with the
timing of the development of EVR and its severity were not obtained. Large individual
fluctuations of indicators were noted.
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When studying these indicators in dynamics, it was found that normalization of anti-
DNA levels occurred in 6 patients, while in 5 it significantly decreased compared to the initial
level. At the same time, in 1 patient with severe postoperative endophthalmitis, this indicator
increased even more, which can be explained by an increase in apoptosis processes.

Normalization of neopterin levels occurred in 6 patients, in 2 it remained elevated. At
the same time, in 1 patient, this indicator before discharge from the hospital increased
significantly compared to the initial normal value, although the course of the disease was
favorable and no complications and relapses were noted in the future.

Patient monitoring revealed the following. In 1 patient with endophthalmitis, the most
unfavorable outcome was eye removal. At the same time, he also had the highest initial level
of sSVCAM-1 (3472 ng / ml), a high level of neopterin (20.6 nmol / L), both of which rapidly
increased. The second patient with endophthalmitis had an initially high level of anti-DNA;
before discharge, it increased by almost 5 times, but the remaining indicators practically did
not exceed normal values. The course of the disease was protracted, but in the end, the
outcome was favorable. Finally, in the third patient, admission showed rather high levels of
antibodies to nDNA (93.5 U / ml) and neopterin (27.7 ng / ml), but by the end of treatment
they returned to normal, which coincided with positive clinical dynamics. No further relapses
were noted. Vision loss as the outcome of acute uveitis was associated with a high level of
SICAM-1 (610 ng / ml), a moderate increase in neopterin and antibodies to nDNA upon
admission. At the same time, a moderate increase in the level of sSVCAM-1 was noted in the
dynamics. Also noteworthy is the case when a patient with acute uveitis, normal and
favorable course of the postoperative period after 1.5 months. severe endophthalmitis
developed, requiring repeated hospitalization and prolonged drug therapy.
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Research Relevance. Nowadays, the information technologies progress reflects the
social outlook. “Digital Health” is the project realized in Russia as part of the “Digital
Economy” program. This project is looking to build a new health model on the grounds of the
information systems’ pecking order, launching new technologies along with modern
management methods [10]. Taking into account constantly growing dental diseases as well as
high dentist attendance, the dentist service is completely involved health digitation processes.
Apart from that the information and telecommunication services (ITS) are integrated into both
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the process of providing dental assistance and medical education system along with
management of dental organizations.

Research Objective. Study the digitation technologies, processes and specifics in the
system of dental service.

Methods and Materials Used. In the course of the present research regulatory
instruments, academic publications, e-libraries’ resources for conceptual issues of digital
medicine as well as ITS application in dental practice, medical organizations (MO)
management were studied.

Results. According to the scientific archive analysis, the modern era of dentistry is
characterised by successful launch and application of various telemedicine methods.
Moreover, the integration of the latter into clinical practice, education activity, management
and economy of dentist organizations is becoming more and more multidimensional. The
reason for the latter is attributed to some regulatory base changes over the last two years,
including the amendments made regarding information technologies application in the field of
health protection in Federal Law Ne323-FL “Health Protection Basics of the Russian
Federation citizens”, adoption of departmental orders, instructions, standards and other
documents [8, 9].

Thus, the Federal Law coins the term “Telemedical Techniologies”, as well as defines
the specifics of medical service provided with their assistance, including services “doctor-
doctor” and “patient-doctor”, comprising remote consulting and monitoring.

There are common situations in dentistry characterized by the necessity of attending
the specialist working in other regions, so in this case the telemedical technologies could be
applied.

Dentists have the opportunity to clarify diagnosis and agree on a treatment plan by
transmitting medical text and visual information between each other by email or organizing
videoconferences. Teleconsultations allow the patients especially from remoted areas to
benefit from a positive medical and economical effect stemmed from increasing access,
quality and security of medical service [1].

There are specific areas of ITS application in dentistry, for example:

— Introduction of digital X-ray radiography systems, allowing in-depth
examination of dental and parodontium images as well as keep information in
the database and transmit it to other medical organizations;

— Application of intraoral cameras, allowing the dentist to work comfortably in
hard-to-reach places of the mouth cavity, obtain zoomed images, send images
by email when necessary.

— Application of computer modelling and prostheses creation systems
(Computer-aided Design — CAD/ Computer-aided Manufacturing — CAM),
consisting of the modules for scanning, projecting, automatized creating,
including 3D-technologies [3, 4].

Digital visualisation systems are also relevant when opting for a particular dental
clinic, especially, talking about high-tech medical care.

Self-learning intelligence systems are planned to be applied in the future. These
systems will allow to identify the boarders of neoplasms’ focalisation and will navigate the
oral surgery.

The employment of electronic medical history will contribute to higher quality
medical service at different stages (including high-tech stage), since it provides both the
doctor and the patient with the remoted access to medical information. Besides, the
depersonalized information transmitted to the United State Healthcare Information System
will provide grounds for choosing the most effective treatment from the perspective of the
evidentiary medicine [6].

Apart from that, the ITS introduction is an important component of the modern dentist
organization management systems, particularly, “lean production” principles. They allow to
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reduce waste of time of the personnel and the patients as well as achieve resource saving in
process of providing medical assistance. Another system renders management on the grounds
of Key Performance Indicators (KPI), necessary for setting organization strategic objectives
and ways of their meeting [5].

Positive feedbacks from ITS application have also been obtained owing to such
services as electronic appointment fixing through call-centres to attend a doctor, electronic
proscription of medicine, temporary disability leaves, issuance and transmission of electronic
copies of medical documents.

Digitation is characterized by a positive economic effect at the expense of increasing
efficiency of using financing, physical, labour, information and other resources when
providing medical service. Electronic document flow systems contribute to building optimal
communications within the team, fix account and control of assignment performance,
automatize various reporting processes as well as providing medical organizations’
administration with the receipt of operational, statistical and economic information for
making management decisions.

Digital technologies, particularly, distant educational technologies are widely used in
the system of continuous medical education of dentists when organising professional refresher
courses, webinars, remote scientific videoconferences, workshops, trainings.

Studying the opportunities of digital technologies is necessary for dental diseases’
prevention, including posting on the websites materials, designed to improve dental health
(booklets, presentations, videos), as well as development of remoted schools for certain
categories of dental patients, those being under dispensary observation.

It is out of the question that in order to discover all the opportunities of modern ITS, it
is necessary to develop the concept of digital dentistry as part digital health. It could be
reached by full scale realization of the planned transition to data-centric cloud platform,
creation of the system of the access of medical professionals of any MO to the information on
the patient’s electronic medical history, introduction and usage of intelligent medical decision
making support systems.

Conclusion. The digital medicine model implies creation of new generation providing
medical assistance system, meeting the modern criteria of access, promptness,
personalization, technological effectiveness and security.

The process of introduction of digital technologies in the system of providing patients
with dental assistance, along with common directions is characterized by some particulars
explained by the nature of disease of mouth cavity itself as well as specifics of dental medical
organisations’ management.

Complex application of ITS in work of dental service contributes to bringing it to a
completely new level in the matters of quality, accessibility of medical assistance and
logistics optimization of business processes as well as from the perspective of managerial,
statistical and economic analysis of organizations’ activity, performance records of medical
professionals and obtaining professional competencies.
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SECTION II11. BIOLOGY
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KoJsuteknusi copToB Ta0aka ¢ KOMILJIEKCHOH YCTOMYMBOCTBIO K 00JIE3HAM KAK HCTOYHUK
HOBOI'0 HCXOJHOI0 MaTepuaJa
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AHHOTANUA

[IpoBenéH MOHUTOPHHT KOJIICKIIUU TIEPCIIEKTUBHBIX COPTOB Ta0aka, MOJy4YEeHHBIX Ha
OCHOBE MEKBUJIOBOW THOpUIM3AIMU U 00JAJAOIINX KOMIUJIEKCOM XO3SHCTBEHHO-TOJIE3HBIX
MPU3HAKOB M  YCTOWYMBOCTHIO K OCHOBHBIM OOJE3HSM. BBINENeHbI nydimme copra s
MOJIy4eHUsI HOBOT'O, YCTOMYMBOTO K OOJIE3HSAM UCXOAHOTO MaTepuasa.

KiroueBble cjioBa: copra Tab0aka, KOMIUIGKCHAsS YCTOHYHBOCTh, MEXBHUIOBAS
rubpuan3anus, ruopuasl Tabaka

Coznanue coptoB U (GOpM Ha OCHOBE MEKBHIOBOM TMOPUANU3AIMHU SBISETCS BaXKHBIM
HAIPaBJICHUEM B CEJEKIMM HOBBIX COPTOB CEJIbCKOXO3SMCTBEHHBIX KYJIbTyp. ['eHOpOHT
tabaka (pox Nicotiana), ero TUKHX BHIOB, MPEACTABISIET COOONW HMCTOYHMK TI'€HETHUYCCKOU
M3MEHYMBOCTU U PE3€pB T€HOTUIIOB Ul MCIOJb30BaHUS B MpaKkTUYecKoil cenekuuu [1, 2].
Pa3paboTka MpUHIIMIIOB U1 METOOB CENEKIIMU COPTOB Tabaka Ha yCTOMUMBOCTH K KOMILIIEKCY
OoJsie3Hell TyTéM MEXBUIOBOM TUOPUIAM3AINUU CIIOCOOCTBOBANA CO3AAHUIO KOMIUIEKCHO
YCTOMUYMBBIX OT€UECTBEHHBIX COPTOB U MOBBILIEHUIO UX YPOKaTHOCTH U KadecTsa [2, 3].

[TpousBoausie ampuaumaonioB Cunra 1 u 2, cyébrenomoB qukux BujioB Hukonunana,
MIPE/ICTABICHHBl B HACTOAILEE BPEMsS KOJJIEKIIMEN MEepPCHEeKTHUBHBIX YPOKAWUHBIX COPTOB
coprotuna Octponuct u KpynmHOIHUCTHBIN ¢ KOMIUIEKCHOM YCTOWYHUBOCTHIO K 4-6 OCHOBHBIM
Oone3nssM (TabayHas Mo3aMKa, MYYHHCTas poca, MEPOHOCHOpo3, Y-BUpyC KapTodens,
OaxTepuanbHas psdyxa, dyepHash KOpHEBas THUJIb), KOTOPBIE SIBJSIOTCS B HACTOSILEE BPEMs
OCHOBHBIM HCTOYHUKOM 00JIe3HEYCTOMYMBOCTA HOBOTO MCXOJHOTO Martepuana Tabaka [3, 4].
CopTra ¢ WHTEHCHUBHBIM CO3p€BaHMEM JHUCTheB - KpymuomuctaeiMu 9, OM, 17, 21, 22,
VYeronuuBelit 5 u 3enenonuctHeie - KpynnomuctHeid 20 m 23, u Apyrue u3 MHUPOBOM
KOJUIEKIIMM Ta0aka MHCTUTYTa, MOTYT OBITh MCIOJb30BaHbl B KAaueCTBE COPTOB-IAOHOPOB
XO035MCTBEHHO-TIOJIE3HbIX MPU3HAKOB JUIsI TOJYyYEHHMs] HOBOTO HMCXOJHOTO Marepuana Hu
TeTEPO3UCHBIX THOPHIOB Tabaka.

CkpemyBaHue 3TUX COPTOB C Pa3HOOOpa3HBIMU (OPMAMU MHMPOBOI KOJUIEKIIUH
MO3BOJIIET TMOJIYYUTh THOPUABI C YHUBEPCAIbHBIM TI'€HETHUYECKUM MOTEHIHAJIOM —
CpPEIHECTEeNIbIM TUIIOM PAa3BUTHUS, HWHTEHCUBHBIM CO3PEBAHUEM JIUCTHEB, XOpPOIIEH
MPOAYKTUBHOCTBIO, YCTOMYMBOCTBIO K OOJIE3HAM M OTCYTCTBHEM IOJrapa, MOBBIIIEHHON
aJaNTUBHOCTBIO K YCIOBUSM BBIPAIIMBAHUS U PA3HOOOPA3HBIM COYETAHHEM XO3SMCTBEHHO-
MOJIE3HBIX MPHU3HAKOB. XapaKTepUCTHKAa KOMILJIEKCHO YCTOMYMBBIX COPTOB IPEJCTaBIECHA B
tabnure 1.

HauGonpme 3HayeHHs NPU3HAKOB OMNPEIENCHBI y COPTOB: BBICOTa pAcTEHUH -
Kpynnomuctaeie 20 u 23; konudecTBO JIMCTheB — KpymHomucetHble 9, 21 u 22; nnuHa
JUCTBEB cpenHero spyca — KpynmHomucrtasle 17, 23; mmpuHa JUCTa CPEIHETO sApyca —
Kpynnonuctueii  17. AHanu3 M3MEHUYMBOCTH BBICOTHI PAaCTE€HUN M KOJUYECTBA JINCTHEB B
BBIOOpKAX pacTeHUH Ka)XJ0ro COpTa YCTAHOBHJI T€HOTHIIMUYECKUE PA3IUYUSI MEXKIY COpTaMu
OJIHOMMEHHBIX COPTOTUIIOB M Pa3HYIO CTENEHb WX IUIACTUYHOCTH B OJAMHAKOBBIX YCIOBUS
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BbIpamuBaHusi. OTHOCUTENBHO MOJIOABIE MO MPOUCXOXKACHUIO COpPTa, MPEICTABISAIONINE
coprotun Octponuct (KpymHOMUCTHBIN), UMENIU IIUPOKO BapbUpyIOIIKUE 3HaYeHUs. BricoTta
pacTeHuil y COpTOB OJHOUMEHHBIX COPTOTHIIOB ObUIa OoJiee U3MEHUYHMBOW, Ye€M KOJIHMYECTBO
JIUCTHEB.

Tabauya 1
XapaKmepucmuKa NnepcneKmuernbvlx copmoe no XO3AUCMEEHHO-NOIE3HbIM NpUusHaxKam
Pa3mepsl
Komm- OTtHO- JIUCThEB OrtHO- Kom-
Bricora 4eCTBO [IEHUE CpeHero HIEHUE HeCTEO
Copra anCTe- JIUCTh- | BBICOTA/ apyca,cM JIuHa/ nwed 10
HHU#H, CM eB KOJIBO LIMPUHA BeTeHIs
IIT. JINCTHEB A= - JmcTa H
Ha pHHa
Ocrposmcer 215 125 30 4,16 29 15 1,93 95
KpynHoaucTHsIi 9 145 35 4,14 25 13 1,92 90
KpynHonuctHeiit 9M 150 32 4,70 26 17 1,53 85
Kpynaonucrhsliii 17 130 29 4,48 36 22 1,63 95
KpynHonuctasiii 20 165 34 4,85 26 16 1,62 90
KpynsonuctHsbrii 21 135 36 3,75 26 14 1,86 90
KpynHomuctHpii 22 155 38 4,07 27 15 1,80 85
Kpynuomuctabi 23 165 32 5,15 36 19 1,89 95
YcTouuBEbLi 5 130 31 4,19 30 18 1,66 85
OmpeneneHo, 4YTO CTENEHb pEalu3alii  OCHOBHBIX  XO3SHCTBEHHO-TIOJNE3HBIX

IPU3HAKOB Tabaka onpeensiach He TOJIbKO MOYBEHHO-KIMMATHYECKUMHU YCIOBUSMH, HO U, B
OCHOBHOM, I€HOTUIIOM. JIMHMM W3Y4YEHHBIX MEPCHEKTUBHBIX COPTOB OBLIM (PEHOTUIUYECKU
OJIHOPOJAHBIMU U CTAOMIIbHBIMHU.

Jlna pacu€ra ypokallHOCTH JIUCTHEB IIPOBOAMIIM IIATH JIOMOK ¢ 20 pacTeHuH KakI0ro
copTa MO Mepe CO3pEBaHMs SIPYCOB JUCThEB (Tabmn.2). Ypoxal ChIpOM Macchl C OJHOTO
pacTeHMsl MpeBbILIAT TOKa3aTeld CTaHgapToB y JuHUM coproB KpymHomuctabeii 20,
Kpynnomucthsiii 21, Kpynnonuctaeiid 22 u KpynHomuctasiil 23, u coctasisan 605-680 r.
[TpeBbimenne Han cranmaprom Octpommcer 215 cocraBmino st coproB: Ycroituuseni 5 — 0,8
%, Kpymuomuctasiii 22 — 5,0 %, Kpynunonuctasrii 21 — 10,0 %, KpynHonucrasiid 23 — 13,3
%.

Tabnuya 2

Pe3ynomamur npeosapumenvrno2o copmoucnvimanusi nepcneKmuHblX copmos

Kpynnoaucmnozo muna

VYporxall 3e1E€HBIX JTUCTHEB C JENISHKY 110 VYporxait muctees ¢ 1
JIOMKaM pacTteHusi, T

Copt o = >

KHJIOTpaMM % oT 0011ero CBIpOH CyXOH

1-3 4-5 1-3 4-5 MacChl MacChl
Octpomcr 215 7,4 46 61,7 38,3 600 75,0
TO6uneHbIi 6,9 49 58,5 41,5 590 73,7
KpynHoauctHeii 9IM 6,5 4.0 61,9 38,1 583 72,8
VeroiuuBEeIii 5 7,0 51 57,9 42,1 605 75,6
Octposrct UMMyHHBIH 55 5,0 52,4 47,6 525 65,6
Howmep nepBbiit 75 3,6 67,6 32,4 555 69,3
KpynHomuctaeii 17 75 3,6 67,6 32,4 555 69,3
KpynHosuctHbii 21 8,2 5,0 62,1 37,9 660 82,5
KpynHomauctHbii 22 9,2 3,4 73,1 26,9 630 78,7

KonudectBo coOpaHHOTO ypoxkasi TUCTHEB y COPTOB Tabaka MOKa3aHO HA PUCYHKE 1:
BepxHUH rpaduk — 1, 2 1 3 TOMKH, HKHUAN TpaduK — 4 U 5 JIOMKH.
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Pucynoxk 1. ¥Ypoorcaii nucmoes 1-3 u 4-5 nomox y copmos: 1- Ocmpoaucm 215;
2- FObunetinvui; 3- Kpynuoaucmuwtii IM; 4- Yemouuusoitl 5; 5- Ocmponucm Ummynneiii; 6- Homep nepswiil; 7-
Kpynnonucmuonii 17; 8- Kpynnoaucmuwiii 21; 9- Kpynnoaucmuwiti 22

HaubGonpmmii yposkail 3e1€HON Macchl, B CpEAHEM, IIPUILENICS Ha TPEThIO JOMKY (14-
18 aBrycra), a y KpynHonuctaoro 22 Ha BTOpylo oMKy (4-6 aBrycrta) (puc. 2). Haubomnbias
TEOPETUYECKH OXHaaeMas ypokaHocTh (Oomee 50 m/ra) s JAHHBIX  YCJIOBHUH
BBIpAILIMBaHUs paccunTaHa Juisl TMHUI copToB KpynHonucTHeiit 21 u 22.

B 2018 1. mo pe3ynbraraM CeleKIMOHHO-TEHETUYECKOW OLEHKU BBIAEJICHO YEThIPE
JYYIIUX T0 KOMIUIEKCY TIIOJIE3HBIX IPHU3HAKOB cOpTOoB Tabaka - KpymHomuctHeiii 9M,
KpynHonuctaeiii 21, Kpynmaonuctasrii 22, KpymHnonmuctaeiii 23, ¢ BeicoToi pactenuii 180-
200 cm, KOJIWYECTBOM JHUCThEB 35-42 IITyKHW, AJIUHOM JHCTa cpedaHero sipyca 37-43 cwm,
mmpuHOi — 20-25 cM, BereTallMOHHBIM IIEPHOIOM OT TTOCAIKU JI0 Havyajla BETEHHS OT 75 10
110 nmueit. OneHka M3MEHYMBOCTHM OCHOBHBIX XO3SIMICTBEHHO-LEHHBIX INPU3HAKOB JIMHUHI
coproB Kpynnomuctasiii 9, Kpynunonuctueiit O9M, Kpynnonuctasiit 20, KpynnonuctHsii 21,
Kpynuonucthsiii 22, KpynHonaucTHeI 23 mokasaina, YTO OHM COXPaHSIOT CBOIO THIIMYHOCTD
Y KOHCTAHTHOCTb.
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Pucynox 2. Jlunamuxa céopa ypooicas nucmoes y copmos mabaxa (Hymepayusi copmog aHaio2udHo pucyuky 1).
Ypoorcaii 1-2 nomox - ouaepammul (pso 1, 2), mpemvwetl 1omKu — cpeonuti epagux (psao 3), 4-5 1omox — eepxnutl
epaghux (pso 4)
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ITepcnextuBHbIi copT KpynHonucTHbil 9M niepenad BO BHEAPEHUE U MPOIIET OLIEHKY
B TIPOM3BOJICTBEHHBIX IMOcaakax. MmMeer ciemyromniue arpo-OnoIorTHuecKrue CBOMCTBA: PaHHE-
CpEeIHECIENbIil COPT C MHTEHCUBHBIM CO3PEBAHUEM JIUCTHEB; YPOKAMHOCTE 10 35 11/Ta, BBIXOJ
CBIPbsI TIEPBOT'O M BTOPOT'O TOBAPHBIX COPTOB 110 95% 0T 00111eT0 ypoXKasi; ChIphe CKEIETHOTO
THIIA; OT TIOCAJIKHU JIO TOJIHOTO IBeTeHus 80-95 mHeH, 10 co3peBaHus cpeaHel JIOMKU 65-78
nHEH, o cospeBanus mocneaner jJoMku — 90-105 nueit. YcroiumB k TabayHOW MO3auKe,
MYYHUCTOU poce, MEPOHOCIIOPO3y, YEPHOM KOPHEBOW T'HMIIM, Oeloil mecTpulle, Moarapy.
Pexomennyemas rycrora nocaaku 70-90 x 40-45 cm.

[Tomydensr HOBBIE THOPHUIBI TabaKa NPH CKpEIMBaHUU cOpToB KpymHonucTHsIiA 9, 16,
21, 23, Homep niepBsiii, UmmyHHBIH 580k, Ycroituussrii 5 (Tabm. 3).

BricoTa pacreHuil BbIlIE CpEAHETO 3HAUEHUS OTMEYeHa y rudpuioB cemei:  Fi
(Kpynnonuctusiii 23 x Bupmxunus), Fi (Kpynnomuctaeiii 23 x Mmmynnsbiil 580x), Fi
(Kpynaonuctaseiii 23 x Kpynnomuctaeiii 16), Fi (Kpynnomuctaeiii 16 X KpynmHOTuCTHBIH
23), F1 (Ycroituusiii 5 x Kpynuoauctherid 23) — 182,0 - 188,5 cm. [losst BIMSHUSA TEHOTHIIA
Ha U3MEHYMBOCTb BBICOTHI pacTeHui coctaBuia 84,3%.

Tabnuya 3
buomempuueckue dannvle 2ubpu008 Nepeo2o NOKOIEHUSA

Pasmeps! nucta
= CpEJHero sApyca
>.‘S‘T o .
= | £5 )
Tubpust F1 a, E g < < g
= | 52| £ £ ¢
Q = = =
S = £ g
2 -
Howmep nepsriii x KpynHonuctherit 23 145,0 31,8 37,9 16,7 422
KpynHonuctaeiii 23 x BupmkuHus 182,0 30,2 39,6 20,1 531
Kpynuonuctaeiii 23 x UmmynHbI#i 580k 1845 33,3 38,3 19,1 487
Kpynuomuctaeiii 23 x Kpynnonuctaeiid 16 1845 35,0 41,9 23,6 658
Kpynuomuctapiid 16 x MmmyHHbIH 580K 161,0 29,5 35,2 18,6 437
Kpynuonuctaeiii 16 x KpynHosnuctabii 23 188,5 33,8 42,3 22,5 636
Ycroituuseiii 5 xKpynHomucTHbIi 23 176,5 41,9 43,6 22,8 663
Ycroituuseii Sx Tpane3ons c3 153,5 37,8 31,5 18,6 389
Ycroituuseiii Sx BupmkuHus 153,5 37,4 36,0 20,5 492
BricoTta pacreHuil BbIllIE CpEIHET0 3HAUY€HUs OTMEuYeHa y TuOpuioB cemeit:  Fi

(Kpynuonuctasiit 23 x Bupmxunus), Fi (KpynHomuerneid 23 x MMmynubid 580k), Fq
(Kpynnonucthsiit 23 x Kpynnomuctusbiit 16), Fi (Kpynnonuctabiii 16 x KpynHonucTHbIi
23), F1 (YVcroituusiii 5 x Kpynuomuctaeiii 23) — 182,0 - 188,5 cm. Jlons BAMSIHHUS TeHOTHIA
Ha U3MEHYMBOCTh BBICOTHI pacTeHui coctaBuia 84,3%.

Bbineneno tpu ceMbd THOPHUIOB, MPEBBIMIAIONINX IO KOJUYECTBY JIUCTHEB CpEIHEE
BbIOOpKU: F1 (Ycroiuuseiil 5 x Kpynnonuctasiii 23), F1 (Yeroituuseiii 5 x Tpamne3onn cB-
3en.), F1 (Ycroituusenii 5 x Bupmkunus) — 37,4-41,9 cm. Koaddunuent Bapuaruu (10,9 %)
CBUJICTEIILCTBOBAJI O HE3HAYMTEIFHOW W3MEHYMBOCTH BHYTPH CEMEW, OJHAKO OTMEYeHa
CYIIECTBEHHOCTh Pa3IMYMil MeXIy ceMbsiMH. Jlonsg BIMAHUS T€HOTHNA Ha U3MEHYMBOCTH
npusHaka cocraBuia 81,3%.

[lo nnuHEe W WMpPHUHE JUCTa CPEJHEro sipyca JOCTOBEPHO MPEBBILIAIN CpPEIHEe IO
BbIOOpKE 3HaueHue rudpuabl cemein: Fi (Kpymnonuctueii 16 x Kpynnonuctaeii 23), Fp
(Ycroituuperit 5 x Kpymuonuctaeid 23) — 41,9-43,6 cm u 22,5-23,6 cM COOTBETCTBEHHO.
[Tnomane nucra 3THX THOPUAOB cocTaBuiaa 636-663 cM?. Pazmuuus MEXIy CEMBbSIMH OBLIH
CYIIECTBEHHBIMH, JIOJI1 BIHUSHHUS TEHOTUIIA HAa HM3MEHYMBOCTh IPU3HAKOB COCTaBMIIA
cooTBeTcTBeHHO 43,5 1 38,4%.
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['eHeTuKO-cTaTHCTHYECKas] OIEHKAa THOPUAHOTO MaTepuasia Mo miItd  Mopdo-
OMOJOrMYECKUM TpU3HAaKaM  (BBICOTa PACTEHMM; JUIMHA, IIMpPUHA M IUIOLIA/1b JIUCTA;
KOJIMYECTBO JIUCTHEB) MOKa3aja, YTO JYYIIMMH SIBHIIMCH THOpuabl F1 mectn xomOuHanuit
CKpCLIMBAHMUA, B KOTOPHIX MATEPUHCKUM WIM OTIOBCKMM pPOJHUTEIEM OBUT COpT
KpynHonuctHpI 23; AydmmmMH JOHOpPaMHU IO Tepefadye MPHU3HAKOB YPOXKAWHOCTH ObLIH
Kpynuonucthsiii 16, 17, 23 1 Bupmpxunus.

YcranoBieHo, uto copT KpymHoaucTHBIN 23 noMHHAHTHO TepenaBan rudpumaam F1
YBEJIUYECHUE BBICOTBI PACTEHMM, KOJIMYECTBA U Pa3MEPOB JIMCTHEB; COPT Y CTOMYUBBIA 5
00Ja1aeT NPEeUMYILEeCTBEHHO IOMUHAHTHBIMH aJUIEIISIMU, ONPEIESIONIMME BHICOTY pacTeHUI
U KOJIMYECTBO JIUCThEB; copT KpymHonucTHbI 16 o0namaer NOMUHAHTHBIMH aJUICISIMH,
ONpPEEAOIKUMY BEJIMUMHY TUIOLIAH JINCTA CPEAHETO sApyca. B cKkpemmBaHusix 3THX COPTOB
Mexy coboli pomuHupoBan KpynHonucTtHsiii 23.

Copra ¢ KOMIUIGKCHOW YCTOWYMBOCTBIO K OCHOBHBIM OoJyie3HSM Tabaka
PEKOMEHAYETCSI UCNOIb30BaTh B MPAKTUUECKON CEJIEKIIMH JIUISl TIOJYyYEHHUsS] KPYITHOJIMCTHBIX
BBICOKOPOCJIBIX THOPUIOB U B KAU€CTBE JIOHOPOB OO0JE3HEYCTOMUMBOCTH, a AJISl MOTYYCHHUS
MCXOJHOI'0 MaTepualla ¢ MHTEHCUBHBIM TUIIOM CO3pEBaHUs JUCTheB - KpynHomucTtHbli OM u
KpynHonucthsiii 16.
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CoBepILIEHCTBOBAaHME TEXHUKHM W TEXHOJOTMHU IPOMBIIUIEHHOTO IPOM3BOJCTBA B
TaKuX OOJIACTSX, KaK MAlIMHOCTPOEHHE, CyI0CTPOEHHUE, aBTOMOOMIIECTPOEHUE, aBUALIMOHHAS
TEXHHWKA, BOCHHAS TEXHUKA, KOCMHUYECKas TEXHHWKA, CHOCOOCTBOBAJIO 3HAYUTEIHHOMY
Y’KECTOUEHUIO TpeOOBaHMH K KaueCTBY KOHCTPYKIMOHHBIX IIOJIMMEPHBIX —HU3JENuil.
[IpeanpuHUMAaTICh Pa3IMIHbIE METOABI MOIU(UKAIIUN CTPYKTYPHI U CBOMCTB MOJIMMEPOB C
UCMOJIb30BAHUEM  HOBBIX  MHIPEAMEHTOB  —  IUIACTM(UKATOpOB,  HAIlOJIHUTENEH,
CTaOUIN3aTOPOB, CMELIEHHUE MOJIUMEPa C TOJUMEPOM U T.J., KOTOPbIE MO3BOJSUIM B TOH WU
WHOH CTENCHH MaKCHMAlbHO NPUOIM3HUThCS K pealM3aldK IOCTaBIeHHOW 3amaun [1-3].
Hapsiny ¢ aTum, B tureparype OTCYTCTBYIOT CUCTEMATHUECKUE UCCIIEI0OBAHUS 110 TIOJTYyYEHHUIO
U M3Y4YCHUIO CBOWCTB METAI-NOJUMEPHBIX CUCTEM. MHOrMEe YydeHble HHTEPIPETUPYIOT
CO3/IaBILYIOCS CUTYaLMIO IJIOXO0M COBMECTUMOCTBIO METAJUIOB C OJUMEPHON MaTpuULeH, uTo,
KaK IpaBUJIO, BBIPAXKAETCSI B CYIIECTBEHHOM YXYJIIEHUU OCHOBHBIX (PM3MKO-MEXaHHMUECKUX
XapaKTEepUCTUK KOMIIO3UTHBIX MaTepuasos [4,5].

B cBs3u ¢ 3tuM, B JaHHOM pa0oTe OCHOBHOE BHMMAHHE YIENSETCS HCCIIEA0BAaHHIO
TEPMOMEXaHUUYECKHUX CBOMCTB KOMIIO3UTHBIX MAaT€pUaAlOB B 3aBUCUMOCTH OT COOTHOIIEHUS
UCTIOJIb3yEeMbIX KOMIOHEHTOB CMECH, YTO MO3BOJMUT MOJYYUTh Oosiee MONMHYI0 HH(DOpPMAIUIO
00 ux (a30BbIX U PU3MUECKUX COCTOSTHUSIX.

B kauecTBe 00BEKTa MCCIEIOBAHUS HCIOJIB30BAIM MOJUATHIEH HU3KOW IUIOTHOCTH
(ITSHIT) co cnenyrommmu cBocTBamMu:  paspyiiaroniee HanpstbkeHue — 13.1MlIla, moxynb
ynpyroctd Ha u3ru6- 196 Mlla, ninotHocTs — 927xr/m%, oTHOCHTENBHOE yHenue-720%,
temnocToiikocTh-85°C, Temneparypa miasienus — 101°C, crenens kpucrammuunoctu 60%.

C uenbto Mmonugukaruu csoiicts [I9HII B ero coctaB BBOAWIM aTIOMHUHHUEBYIO MYAPY
(AID) c pasmepom 1.0-2.0 mxm. KommuectBo AIl B cocraBe [IDHII BapsupoBasin B mpenenax
0.5, 1.0, 5.0, 10, 20, 30 macc.%. CmenieHue KOMIIOHEHTOB OCYILECTBISUIA Ha TOPSYUX
Basibliax npu Temreparype 150-160°C myrem Bemenust All B pacruias [IDHIT B Teuenue 7-
8MHUHYT.

Ha puc.l npuBogsTcs TepMOMEXaHUYECKHE KPUBBIE 3aBUCHUMOCTH JedopManuu OT
TEMIEPATYPHI AJI1 KOMIIO3UTHBIX MaTtepuanoB Ha ocHoBe [IDHII ¢ paznuuHbiM conepxanuem
amomunueBoil myapsl (AIl). Konnentpauuto AIl BapeupoBanu B untepaie 0.5-30%macc.
M3 CcOmOCTaBUTENBHOIO aHaliu3a KPHUBBIX Ha 3TOM PHUCYHKE MOXXHO YCTaHOBMTb, YTO C
yBenuueHneM koHueHtpauuu All B mocnegoBarensHoctr ucx. [I9HII; 0.5; 1.0; 5.0; 10; 20 u
30 wmacc.% COOTBETCTBEHHO HAOIIOAAETCS HEKOTOpOEe BO3pacTaHUE TEMIIEpaTyphl
pasmsirdyenust komno3utos: 98; 100; 100; 102; 105; 108 u 1110C. Hexkoropoe Bo3pacTaHue
TEMIEPATYPHl Pa3MATYEHUsT KOMIIO3UTa IIPU BBEACHMHM MHMHHMMaibHOro konmdectsa All (B
npenenax 0.5-1.0%macc.) CBHIETENIBCTBYET O €ro CTPYKTYpOOOpasyromeM XapakTepe
BozaeiictBus Ha [IOHII. Ilonaraem, uro npu takux koHueHTpauusx All oH eme B pacruase
KOMITIO3UTa CIOCOOCTBYIOT ()OPMHUPOBAHUIO T€TEPOTCHHBIX LIEHTPOB 3apo/ibliie00pa3oBaHus,
KOTOpble B TMIpOLIECCe OXJaXAeHUs oOpas3la IOJ MpPeccoM IepepacTaeT B IEHTPHI
kpuctamm3anuu. C  yBelIMYEHMEM 4YMCIa LEHTPOB  KPUCTALUIM3ALUMM  oOpasyercs
MENKOC(EpONUTHAS HAJAMOJICKYJSIipHAs CTPYKTYpa, CIOCOOCTBYIOIIAsl CYIIECTBEHHOMY
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YMEHbBIIEHUIO Je(PEKTHOCTH KPUCTAIIIMYECKON CTPYKTYpPhl KOMIIO3UTA M YIYYIIEHHIO €ro
MPOYHOCTHBIX U Temtodu3ndyeckux cBOUCTB [6,7]. Kpome toro, mpu wusydenuu I[ITP
KOMITO3UTOB OBUIO YCTAaHOBIICHO pe3Koe ee cHuxkeHue ot 5.8 mo 1.3 r/10MuH. mpu Harpyske
5kr u Temneparype 190°C.
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Puc. 1. Tepmomexanuueckue Kpugwvle 3a8ucumocmu 0epopmayuy om memnepamypul 0jis KOMHOSUMOS
Ha ocnoee [IDHIT u AIl: 1-TIIDHII(D); 2-TIDHII+0,5%Al1(wm); 3-IIDHII+1%AII (A); A-TIDHII+5% AIl (A); 5-
TIDHII+10% Al (0); 6-IIDHII+20% AII (X); T-IIDHII+30% Al (e).

Cam QakT yBemuMYeHHUS TeMIEpaTypbl pa3MsArdeHHs KOMIIO3HUTOB C POCTOM
KoHIeHTpauun All moaTBepxkiaeTcs MOBBILICHHEM BS3KOCTU paciiaBa. Hapsny c 3Tum,
UCTIONIB3YEMBI TIPUOOp MJISi OLIEHKH PEOJIOTHMYECKHX CBOWMCTB KOMIIO3UTOB TI03BOJISET
OLIEHUTH IJIOTHOCTh pacmjaBa B Kamwuisipe. CoriacHO MOJYy4YeHHBIM NaHHBIM, €CIIU JJIs
rcxozuoro ITHIT moTHOCTS paciuiasa pu 190°C cocrapisier 754 Kr/M>, TO Y KOMIIO3HTA C
30%macc. conepxannem All mioTHOCTH paciuiaBa Bo3pacTaer 10 926 Kkr/m®,

Takum 00pa3oM, Ha OCHOBAaHWH BBIIICHU3IIOKEHHOTO MOXXHO KOHCTAaTHPOBATH, UTO
BBezieHne All B coctas [IDHII Biuser Ha 3aKOHOMEPHOCTh U3MEHEHUS TEPMOMEXaHUYECKUX
KPUBBIX KOMITO3UTOB. YeMm Oobllle CTENeHb HAMOJHEHHUS, TEM BBIIIE TeMIeparypa
pasmsrdeHuss kommnosurta. Bynkanuzamus kommnosutoB IIJ] compoBokmaercss mosiBIeHHEM
00JacTH BBICOKOAIACTUYECKON AeGopMalii ¢ JajJbHEHIINM NEPEeXoJIoM B CTEKI000pa3Hoe
COCTOSIHUE, XapaKTepHU3YIoleecs BBICOKUM COJEpXKAaHUEM Trelb-Qpakuuu. OTH 00pa3ibl
XapaKTepU3YIOTCd HaIMYMeM JBYX (U3WYECKHX COCTOSHUM: BBICOKOAIACTHYECKOE U
CTeKI000pa3Hoe.
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AHHOTANUA

B pabote mccnenoBaHbl CBOMCTBA TEH, COJEPKANIMX TUAPOGOON30BAHHBIC YaCTHUIIBI
JUOKCHJAa THTaHa B KadecTBe craOmnu3atopa. [lokazaHa 3aBUCHMOCTb YCTOMYHMBOCTH
YKa3aHHBIX JUCIEPCHBIX CHUCTEM OT BOJOPOJHOIO IIOKa3aTelss. YCTOMYMBBIE IEHBI CO
BPEMCHEM JKH3HHU B TIPABUTAIMOHHOM I10JIe 00JIee YEThIPEX CYTOK IOJyYEHBI M3 CYCIICH3UI
ruApoPoOU30BaHHOTO TEKCUIIAMUHOM JUOKCHA TUTaHa pu pH=5.

KuiroueBble ci10Ba: I€Hbl, OKCHJI TUTaHA, BOAOPOIHbBIN MTOKA3aTellb, yCTOWYUBOCTb.

ITenpl MCHIONB3YIOTCS BO MHOTUX BaKHEHIIMX MPOM3BOACTBAX KaK B BUAC KOHEYHBIX,
TaK ¥ IPOMEKYTOUHBIX MPOAYKTOB. Hampumep, B mpomeccax (IoTamuu, TYHICHUS MT0XXapOB,
MUIIEBON MPOMBIIIIEHHOCTH U Ipyrux obnactsax. Mccnenoanue cucrem Ilukepunra — nes,
CTaOWJIM3UPOBAHHBIX TBEPABIMH YaCTUIAMHU, SBISETCS IEPCIEKTUBHBIM HAIPABICHUEM B
00J1aCTH COBPEMEHHOM KOJUTOUAHON XUMUHU.

VYCTaHOBIIEHO, 4YTO YCTOWYMBOCTb JAHHBIX JUCIIEPCHBIX CHUCTEM MOXET OBITh
3HAUUTEIBHO IIOBBIIIEHA 3a CYET UCIOJb30BaHUS TBEPIBIX CTAaOMIN3aTOPOB BMECTO
MOBEPXHOCTHO-aKTHBHBIX  BEILECTB, IIOCKOJIbKY YaCTHIbl, KakK IPaBUJIO, CIOCOOHBI
HEoOpaTHMO a7copOMpOBaThCs Ha TPAaHUIE pasjiesia BO3ayx-Boga. HoBbli MeTon momydyeHus
OYCHb YCTOWYMBBIX TI€H OCHOBaH Ha ruapodoOm3anuu in Situ [1] mnepBoHaYaIBLHO
TUAPOPMIBHBIX YacTHIl, 4TOObI 00ECHeYMTh WX aJCOpOIMI0 HAa MOBEPXHOCTU IY3BIPHKOB
Bo3ayxa. [lokazaHO, YTO KOpPOTKOLENOYEUYHbIE KapOOHOBBIE KHUCIIOTHI, AJIKHJITaIIAThI
(anmkunoBble 3(UPHl TAUIOBOM KHCIOTHI) W  aJKUJIAMHUHBI SIBISIFOTCS  MOAXOASIIUMU
ampudunamu Ui rupodoOu3ay MOBEPXHOCTH PA3IMYHbIX HeopraHudeckux BemecTB. C
MOMOIIBIO 3TUX aM(PU(UIOB MOTYT OBITH MOJIyYEHB! YJIbTPACTAOUIbHBIE MEHBI Pa3IUYHOIO
XUMHYECKOT'O COCTaBA.

B paGorax [2, 3] uccienoBaau yCTOHYMBOCTD 30J€H KpeMHE3eMa B 3aBUCHUMOCTH OT
pH cpenpl, koHIIEHTpauu 31ekTponnuTa U TBepaoi ¢asbl. [lo nanHbIM 3THX aBTOpOB Ipu pH
0,6-1,8 moGaBieHNE SIEKTPOIUTOB HE BIUSIIO 3aMETHO HA arperaTuBHYIO YCTOHYHUBOCTD 30JI4,
T.K. B KMCJIOH 00JIACTH YCTOMYMBOCTh JAHHBIX AMCIEPCHBIX CUCTEM OOYCIOBICHA HAINYMEM
CTPYKTYPUPOBAHHBIX CJIOE€B BOJBI Yy IOBEPXHOCTH YacTHIl, a WX 3aMETHOE pa3pylleHHe
BO3MOXXHO JIMIIb MPH BBEIEHWU 3HAYUTEIBHBIX KOJUYECTB JJIEKTPOJIUTOB B pPE3yJbTaTe
BbIcanuBaroliero neicteusa. C pocrom pH Bbllle M303JEKTPUYECKON TOYKU B PE3YJIbTAaTE
JUCCOLMAIlMU CUJIAHOJIBHBIX TPYII pacTeT OTPULIATENbHBIN 3aps/l Ha MOBEPXHOCTU YaCTHUI]
KPEMHE3€Ma; YBEIMYMBAECTCA BKJIAJ B YCTOMUMBOCTH JJIEKTPOCTATUYECKUX CHI U
YMEHBIIAETCS CTPYKTYPHBIX, a 30JIb CTAaHOBUTCS Oo0Jiee YyBCTBUTENIBHBIM K JEHCTBHIO
anektponutoB [2, 3]. Ilpu KoHTakTe MOBEPXHOCTH KpemHe3eMa c pactBopom [IAB
OpraHU4ecKUi MOH aIcOpOUpyeTCsl Ha MOBEPXHOCTHU. AicopOiust KopoTkorenoyeynoro [1AB
(C<8), nanpumep, rekCuiaMMHa, UAET J0 TEX MOp, MOKa Ha MOBEPXHOCTH KpeMHE3eMa He
oOpa3yerca MoHocioi [TAB. Bo3moxubiii Mexanusm ancop6uuu npu pH = 10 (ypaBHeHus 1-

2) [4]:
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H,N HaN.
+ H,0 — + HO
CH3 CH3
(1)
H.N"
HaN 3
=si—0 + ¥\_\; —> =si—0
CH

CH, ] 3 |
(2)

B kauectBe TBepnol (paspl-crabmim3aropa TEHBI B JAHHOH paboTe MpHMEHEH
JTUOKCHJ TUTaHa. MIHTepec K JaHHOMY BEILECTBY CBS3aH C €ro (PU3NYECKUMHU U XUMUYECKUMU
CBOWCTBAMH, TAaKMMH KaK CMayMBaeMOCTb, OITHYECKHE CBOICTBA, OMOJIOTHYECKas
COBMECTUMOCTb. B pabote [5] n3ydeHbl KMCIOTHO-OCHOBHBIEC XapakTepucTuku T10;, KOTOpbIe
HO3BOJISIIOT ONPENCNUTh 3apsi moBepxHocTtH 110, U ero ancopOIMOHHBIE BO3MOKHOCTH.
[Tony4eHa SKCIepuMEHTaIbHAs 3aBUCUMOCTS 3apsijia nmoBepxHoctu 110, ot pH pactBopa mpu
pasnuuHBIX KoHIeHTpanusx ¢oroBoro rekrpommta KNO3z ot 0,001 mous/n go 0,1 moms/m,
IpU 3TOM 3HadyeHus PH Touku HyneBoro 3apsjga ObUIM paBHBI COOTBETCTBEHHO 6,3 u 5,8
(£0,2). B pabote [6] Takke yCTaHOBIJIEHO, YTO C TOBbIMIEHHEM pH 301b MEHsSET 3apsn u
MPOXOJUT Yepe3 N303JIEKTPUIECKYI0 TOUKy pu pH=5.

M3BecTHO, YTO YacTUIBI TBEPAOTO CTAOMIIM3aTOpa aJACOPOMPYIOTCS Ha TOBEPXHOCTH
BOJIa/BO3AYX, 00pa3ys Mexdas3HbIil ClOi, KOTOpbIH 3amemiser mpouecc Iuddy3HOHHOTO
nepeHoca ra3a B rneHe. OCHOBHBIMU (PaKTOpaMH, KOTOPBIE OMPEAETSIOT YCTOMYUBOCTD TIEH B
OpUCYTCTBUM  TBepAod aspl, sBisrorces [2-8]: HeoOparumas —afcopOIus YacTHIl-
CTa0MIIN3aTOPOB Ha TpaHUIIE pa3/ieia BOJA-BO3AYX; KaNWUIIPHOE JaBJICHHWE B TEHHOW
IUIEHKE, coJepXallel TBepable CTa0WIN3aTOphl; CTEPUYECKHE MM DJIEKTPOCTaTUYECKHe
B3aUMOJICHCTBHS B aACOPOIMOHHBIX CIIOSIX; MEXaHWYecKas TPOYHOCTh U  YIPYrocTh
CTPYKTYp, KOTOpblE (OPMHUPYIOTCS B JUCHEPCHOHHOW cpelae OOBIYHO B pe3yibTare
B3aWMO/ICHCTBHS TBEP/IBIX YACTHUII, TOBEPXHOCTHO-AKTHBHBIX BEIIECTB U BOJIBI.

Llenbio paboOTHI ABISIETCS MOJydyeHHE THAPOPOOHM30BAHHBIX YACTHUI[ TMOKCHA TUTaHA
U YCTOHYMBBIX IIEH, COJEPIKALINX YKa3aHHYIO TBEPAYIO a3y B KauecTBE CTa0MIN3aTOpa.

B xauectBe MoauMduKaTopa MOBEPXHOCTH YACTHIl TBEPIOW (a3bl HCIOIH30BATN
katuoHHbIl [TAB - rekcunamuna CgHisN (99%, dupmer «Acros Organicsy»). MossipHas macca
101,19 r/mounb, mnotHOCTH 0,766 /e’

CreneHb OTHOCUTENBHON THIPOPOOU3aNH TOBEPXHOCTH OKCUAA TUTAHA Ng, MMOJIB/T
paccunThiBaiK 110 opmye (3):

Ny =—, ©)

rze N — KOJMYECTBO BemiecTBa ruapododusatopa (Monudukaropa, [TAB), Mmonb; m — macca
TBEPJBIX YACTHII, T.
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HccnenoBanre CBOWCTB TICH, COACPIKAIIMX TUOKCH]] TUTaHA, IIOKA3ajlo0 u4To Hambolee
YCTOHYHMBBIE CHCTEMbI OOpa30BBIBAIMCH MPHU 3HAYEHUSX BOJOPOIHOrO mMokKazaTtens PH=5
(Tabmuna 1), KOTOpBIH OJIM30K K U303JIEKTPUICCKON TOUKE OKCHIA.

Tabnuya 1
Yemoiiuusocmo nen, cooeporcawux euopopoobuzo8anHvlli OUOKCUO MUMAHA

Ne CocTaB HCXOHOM CyCIICH3UN pH Bpewms xu3Hu neHsl BHCOI;aC(;IToma
T
1 19,2% TiO, + 76,6 MMOIB/II 5 47 cytok 1
TeKCHIIAMUHA
VT
2 20% TiO, + 76,6 MMOJIB/1T 5 3 cyTok 1
TeKCHIIAMUHA
3 10% TiO, + 76,6 MMOIB/1I 5 t>3 cyToK 2
4 6,3% TiO, + 76,6 MMOJIB/JT 5 t>3 cyToK 0,7
10% TiO, + 122,5 mMomas/in+ 2
5 monb/1 NaCl 3 t=1-2 cex 0,1
T
6 10% TiO, + 122,5 mmods/n+ 2 3 t=1-2 cex 01
mons/n CaCl,
20% TiO, + 122,5 mmomns/n+ +1
7 monb/1 NaCl 9 t=1-2 cex 0,1

Kak BunHO u3 npuBefeHHON Tabnuibl, (POPMUPOBAHUE YCTOWUYUBBIX K Pa3pyLICHUIO
CJIOEB NEHbI HAOIIOAIN IPU U3MEHEHUN MacCOBOTO COAEp)KaHUs TBepaoH dassl oT 6,3% 10
20% (cycnensun 1-4) u 3HaYEeHUW BOJOPOJHOIO IOKaszarelns, paBHOro 5. B kucmoit u
IIEJI0YHOM cpenax (cycneH3uu 5,6 u 7) Habmronanu oOpa3oBaHue TOHKUX, pa3pyLIAOIUXCcs B
TedeHue 1-2 cekyHa cioeB meHbl. [1omoOHBIM 00pa3oM Hambojiee yCTOHMYMBBIE CHCTEMBI
00pa30BBIBAJIUCH MPH 3HAUEHHUSX BOJOPOJHOIO IOKas3aTess, KOTOpbIM OJIM30K K
U302JIEKTPUYECKON TOYKE TUAPOKCUIA amoMuHus. Todka HyneBoro 3apsna yactun A1(OH) ,,

NPUTOTOBJICHHBIX JCHCTBHEM IIEeJ0Yeld Ha COJIb aJFOMUHUS, cooTBercTByeT pH=6,7 [12].
OTMeTuM TaKkXe, 4TO YCTOMYMBBHIE NEHBI MOJIYYAIUCh TOJBKO NMPH J10OABIEHUU MAacisHON
KHUCIIOTBI K pacTBOpPy cyibdara amioMUHUS M JanbHeWmem wusmeHeHun PH go 4.8-5
pacTBOPOM I'MAPOKCUAA HATPHSL.

Panee ycTaHOBIIEHO, 4YTO TEHBI, COJAEpXKAIlU€ OKCHJ KpPEMHHS, CTAaHOBHWINCH
ycToiuuBee MpH MOBBIIIEHUH KPAaeBOro yria CMadyMBaHUs TBEPJBIX YacTHll (O) 110 40%-45°. B
cycnensusix cocraBoB 0,15% TiO; + 15 mmons/n rekcunamuna u 6% TiO, + 76,6 MMoJb/i
reKCUJIaMHUHA KpaeBble yIiibl cMauuBaHus coctaBisuin 43,40° u 40,75°. B oTinuume ot meH,
CTaOUITM3UPOBAHHBIX KpEMHE3eMOM, (DOPMHpPOBAHUE YCTOMYMBOW MEHBI, COJEPIKaIEeH OKCH
TUTaHa, P KPaeBOM YIJie cMauMBaHus TBepAbIX yacTull 0=43,4° u pH=10 He HaOmromaH.
W3BecTHO, 4TO A00aBJI€HHUE 3JIEKTPOIUTAa MOKET NMPUBECTH K TOBBIIMIEHUIO KPaeBOTroO yria
cmaunBanus Ti0,.

B uvactHocTH, B cycnen3uu coctaBa 20% (Macc.) TiOz + 123 mmouns/n Hex +1 mounb/n
NaCl (pH=9) 3nauenus kpaeBoro yria jgocturanu 45°, a meHa paspyliajach B TEUCHHE
HECKOJIbKUX CeKyHJ. OJHaKo MpH TakoM e 3HAaYeHUH KpaeBOro yria CMayuBaHHs
HaOJI0a] MAaKCUMAJIbHYIO YCTOMYMBOCTh JTUCIIEPCHBIX CHCTEM, COJIEp)KAIUX KPEMHE3EM.
Bo3moxxHON TpHUMHON OOYCIOBIEHHBIX PAa3IUYUi SBIISICTCS MPOIECC Terneo0pa3oBaHUs B
JUCIIEPCUOHHOM Cpelie MEH, CoAepKaIUX OKCUA KpeMHUs. OTCYTCTBUE CTPYKTYpUPOBAHHUS B
JTUCTIEPCUOHHOM CpeJie TIeHBI, cojepkameld TuApo()OON30BaHHBIA OKCHUJIAa THUTaHA, MOXKET
SBIISATHCS IPUUUHON MaJION YCTOMYMBOCTH 0OPA3YIOLIUXCS TUCIIEPCHBIX CUCTEM.

Taxxke ogHOW U3 BO3MOXKHBIX NPUYMH OTCYTCTBUSI NMEHOOOpa30BaHUS SIBISETCS
JTUCIIEPrUPOBAaHUE CYCIIEH3UM OKCHIa TUTaHa C oOpa3oBaHUEM (paklUM YacTHUI[ MaJbIX
pamuycoB (=2 MKM). MeTOIOM CEIMMEHTALMOHHOTO AaHajHh3a YCTAaHOBJIEHO, YTO MpHU
3HAYEHUU BOJIOPOJHOrO MOKazaTens 9,5 Moy 4acTUll paguycoM 2 MKM M MEHEE COCTaBIIsLIa
25%, OINHOBPEMEHHO MAaKCHUMAJbHBIM paanyc Rmax = 21 MKM; 3HaueHHME KpaeBOro yria
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CMa4yuBaHUsI YacCTHI] ObUIO paBHO 40,75°. B pabore [13] mpoBeseH aHAIN3 BIUSHUS pa3Mepa
4acTULl Ha YCTOWYMBOCTh. [l0oKa3aHO, YTO MEJIKHE YaCTULIbI TBEPIbIX BELIECTB HE MPUBOJAT K
(OpMHPOBAHNIO YCTOWYMBBIX II€H, KaK M 4YacTUIbl OoibplmMX pa3mepoB. Kpome TOro
ycranoBieHo [10,11], yTo MmakcuManbHasi yCTOWYMBOCTh TOHKUX CJIOEB IIEHBI, IOJIYYEHHOHN U3
CYCIEH3HUH: JIIOJIOKCA U MeKCHJIaMUHA COOTBETCTBYET I'eJIe00pa30BaHUIO B MIEHHOW IUIEHKE U
HaOJrOfaeTcssT MpH  MaKCHUMAaJbHOM  CTeNeHM TuApopoOM3amuM  TBEPABIX  YACTHII,
cooTBeTCTBYIOmEH KpacBomy yriay 46°. HeoGXOMMMO MOM4EPKHYTh, U4TO THAPOhOOH3AIs
KpeHe3eMa TeKCHIAMHHOM, MpeBblaiomas KpaeBoi yrom 50°,  compoBomamack
KOaryJsiuei 4acTHUIl B UCXOJHOW CYCIIEH3MM M HE NPUBOJWIA K 00PAa30BaHIO YCTOMUMBBIX
nieH. [TogoGHbIN pe3yabTaT HAOMIOAATU U TPU TUAPOodoOHU3aIMK YaCTHII adpociiia. BeposTHo,
OTCYTCTBHUE resieo0pa3oBaHusl B IUCIEPCUOHHOMN cpesie IeHbl, 00pa30BaHHON IrMIpohOoOHBIM
OKCHJIOM THTaHa, He PUBOJIUT K 0OPa30BaHUIO YCTOMYMBOW MEHBI Aa)ke pU OOJBIINX (40°-
45°) 3sHagyenusx KpaeBoro yrima cMaumsanus. 1lpu pH=2 i 3 HU3KHE 3HAYCHHS KPACBOTO yIiia
CMauMBaHMs YacTHUL OKcHJa TuTaHa (O = 14,680) ABJISIIOTCS IPUYMHON MAJIOM YCTOMYMBOCTH
IIEH B KUCJIOH cpefie.
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C KaxIpIM TroJOM YJElbHBIH BEC IOJUMEPHBIX MaTEpUaIOB HCIOJIb3YEMBIX B
pa3IMYHbBIX O0JACTSIX MPOMBIIIJIEHHOCTH MOCTOSHHO pacteT. OOyclIOBIE€HO 3TO TEM, YTO
BBIIIYCKAEMbIE B IPOMBIIUIEHHOCTH IOJMMEpPHl IO CBOEMY KOMIUIEKCY CBOMCTB
YIIOBJETBOPSIIOT BO3POCUINM MOTPEOHOCTSIM COBPEMEHHON TEXHHMKH M TexHojoruu. OmHako,
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UMEIOTCS Takue OOJacTH TEXHUKH, KaK BOEHHAas, KOCMHYECKas, BOEHHO-KOCMHYECKas,
aBUACTPOCHUE, CYJIOCTPOCHUE KOTOPBIC BBIABUTAIOT BCe O0JIEe HOBBIC M BBICOKHE TPEOOBAHUS
K KaudecTBy mnosmMmepoB [1-5]. VikecroueHue TpeOOBaHMI K KadeCTBY MPOMBIIUICHHBIX
MOJIMMEPOB BBIIBUTAET HEOOXOAMMOCTh HCIIOJIB30BAHUS PA3TMYHBIX METOJOB MOJAU(DHUKAIIIN
UX CTPYKTYPBbI, MO3BOJISIONINX B TOW WM MHON Mepe MOJYyYUTh KOMIIO3UTHBIE MaTepHalbl C
3aJlaHHBIMH  JKCIUTyaTallMOHHBIMU CBoOMcTBaMu. lIpakThka moOKa3bpIBaeT, 4YTO HauOolee
IPOCTBIM U B TO K€ BpeMs 3(PQPEKTUBHBIM METOJOM MOIUGUKALUU TOJIUMEPOB SBISETCS
BBE/ICHHE PA3JIMYHBIX TUIIOB MPUPOIHBIX MUHEPAIbHBIX HAMOJHUTEIEH B Mpolecce MEeXaHo-
XUMHYECKOr0 CHHTE3a, T.€. CMEIIEHUEM B 3KCTpYyJepe B pexxume pacmiiaBa. Hapany ¢ atum,
Bce OOJbINE BBIJIBUTACTCS JKOJOTUYECKMX TPeOOBAaHUM, HAIPABJICHHBIX HAa YTUJIH3AIUIO
JIEIIEBBIX MPOMBIIUIEHHBIX OTXO0/I0B, YTO B 3HAYUTEIHHOM Mepe MO3BOJISET PEUIUTh U APYTYIO
npoOsieMy, CBSI3aHHYIO CO CHW)KEHHEM CeOSCTOMMOCTH KOMITIO3UTHBIX MarepuaioB [6-8].
Haubonee mnepcrneKTUBHBIM C SKOHOMHMYECKON TOYKHM 3pEHHUsl  SABISETCA HUCIOJIb30BaHUE
TEPMO30JI6I OBITOBBIX OTXOAOB banaxaHckoro mycopornepepadaThIBaOMIero MPEANPUSTHSI
r.baky. [lonydyeHrne Ha OCHOBE TEPMO30JIbI HAHOAUCIIEPCHBIX HATIONHUTENIEH JIeJaeT ero eue
0oJiee MepCIeKTUBHBIM MHOTO() YHKITHOHATBHBIM MOIU(DUKATOPOM MOJTHOJIS(HUHOB.

B cBsa3u ¢ 3TuM, B JaHHOW paboTe OCHOBHOE BHHMMAaHHE aKIICHTUPYETCS Ha
WCIIOJIb30BAHUU JICIIEBOM TEPMO30JIbl B KA4YECTBE HAIMOJHUTENS TMOJMAITWICHA HHU3KOU
wiotHoctu ([TOHIT). Tepmo3zoina npeacrasisiia coO0l HAHOYACTHUIIBI C PA3MEPOM B Tpeesiax
70-110HM.

Hanopa3zmepHbie yacTHIBI TEpMO30JIbI OMyYald HA aHATUTHYECKON MenbHuIe A-11
IPH MaKCHMAaJILHOM CKOpOocTH BpamieHus potopa 30000 o6/MuH.

Pasmep HaHOuacTHI KOMIIO3UTOB ompeaensian Ha npudope momenu STA PT1600
Linseiz.

Hanouactuisl BBoguiu B cocta [IDHII Ha Bansuax npu temneparype 140-1600C B
TEUeHUH 7 MHUHYT. TEIUIOCTOMKOCTh ompenesuii no Meroay Buka. Paspymaromiee
HaIpsDKEHUE U OTHOCUTENIBHOE yJUIMHEHHE onpenessiu B coorsercteuu ¢ ['OCT 112-80, a
moyib ypyrocta 1o F[OCT-9550-81.

B Ttabmuue-1 mnpuBOASTCS pe3ynbTaThl WCCIENOBAHMS BIMSHHUS KOHIICHTPAIHH
TEPMO30JIbl Ha OCHOBHBIE (PU3MKO-MEXaHMUYECKHE CBOWCTBA HAHOKOMIIO3UTOB Ha OCHOBE
[IOHII. W3 comocTaBUTENBHOTO aHallM3a JAHHBIX MPUBEICHHBIX B JTOW TaOyHIle MOKHO
YCTaHOBUTH, YTO C YBEJIUYCHHEM KOHIEHTpaIruu Tepmosoiibl a0 40%wmacc, HaOmromaeTcs
MOCTOSIHHAsI TEHACHLMS K POCTY TAaKUX IMPOYHOCTHBIX IOKa3aTeleil, Kak pa3pyllarolee
HaIpsHKEHUE, MOJIYJIb YIIPYTOCTH Ha U3THO.

Tabnuya 1
Duzuxo-mexaHuieckue ceotcmea Komnosumos na ocroee I[IHII u mepmozonvl (m3)
ObIMOBLIX OMX0O08.

Cocras Pazpymaromee - Monyme TennocToi-kocTh

Ne Nisbi uzanma, % | ynpyrocTtu Ha o ’
KOMIIO3UTa HanpsiokeHue, MITa - C
1 |IIDHIT 9.0 420 196 88
2 |IIDHI+5% 13 9.2 185 225 89
3 |IIBHII+10%Tt3 9.6 135 282 91
4 |T[IBHII+15%T13 9.8 110 319 91
5 |IIBHII+20%Tt3 10.7 50 353 92
6 |IIBHII+30%T13 10.6 45 358 94
7 |II9HII+40%T13 10.8 40 385 94

Hapsany c¢ »TuM, mnoka3aHo, 4YTO BBeAeHME Tepmo3oibl B coctaB [IDHII
COINPOBOXKAAETCA YBEIMUYEHUEM TEIUIOCTOMKOCTH PacCMaTPHUBAEMBIX KOMIIO3UTOB OT 88 0
94°C. D10 CBA3aHO C TE€M, UTO BBEJICHUE HAIOJHHUTENS CIIOCOOCTBYET IEPEPACIIPENETEHHIO
HAaHOYACTHUI[ TPEUMYIIECTBEHHO B amopdHbix obmactsax IIOHII, He yxymmas wux
KPUCTAJUIMYHOCTh.  CHM)KEHHE  OTHOCHUTEIBHOTO  YJIMHEHHMS HAHOKOMIIO3UTOB  3TO
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XapaKTepHO JIJIsl HAMOJHEHHBIX MOJUMEPHBIX cucTeM. CBs3aHO 3TO C TeM, YTO, Kak ObUIO
yKa3aHO  BBINIE,  MEpepacupefieicHne  HaHo4YacTHIl B aMOp(hHBIX  001acTax
nosykpucraumueckoro I[IOHIT cmocoOCcTByeT ONOKMPOBAHHIO MPOXOIHBIX MAaKpOIIEIEH,
OTBETCTBEHHBIX 3a YyAJMHEHHE 00pa3uoB. OJHOBPEMEHHO YCTAHOBJIEHO, YTO TEPMO30Ja
CIOCOOCTBYET YIYUIICHUIO TEKYYECTH paciulaBa HAHOKOMIO3UTOB. OOHapykeHHBIH 3 PexT
CBSI3aH C TEM, YTO B COCTaBE TEPMO30JIbl HApALY C Pa3IUYHBIMM OKHCJIAMU METAJJIOB
COJIepKUTCS TpaduT, KOTOPBIM, Kak HM3BECTHO, CIHOCOOUCTBYET YIIYUIIECHUIO TEKYy4eCTH
pacruiaBa.
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Abstract

Nanoparticles of iron, copper and cobalt metals enhance the morpho-physiological and
biochemical parameters of plants, which makes it possible to use nanoparticles as growth
stimulants with a prolonged effect. The chemical interaction of nanoparticles with a liquid
medium is one of the determining factors in their biological activity. For metal nanoparticles
up to 60 nm in size, accumulation is not proven, but their permeability to the cell takes place.
In this case, the transmembrane potential changes - the energy increases, the activity of
synthesis of enzymes and phytohormones, IAA in particular, also increases, and plant growth
and development are enhanced. The observed biological effects are caused by nanoparticles of
the same size with different physical-chemical properties. Therefore, the causes of these
phenomena are processes associated with the action of a certain regulatory signal in biological
systems. Changes in the structure of membranes in the presence of nanoparticles can lead to
some change in the functional state of the cell and a change in the mode of action of the
substance in a different concentration range.
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Introduction

One of the characteristic properties of the metal nanoparticles' LD effect is observed -
the oscillatory nature of the dose dependence of the magnitude of the observed parameters, as
well as the presence of a "dead zone" (dose interval between two peaks of biological effects in
which biological activity is not manifested). This is due to the wave nature of the propagation
of spatial rearrangements of the permeability of membranes and supramolecular structures
under the influence of the energy effect of nanoparticles, increasing the concentration of
protons. This corresponds to the obtained results: with an increase in the concentration of
nanoparticles (active substance), the morpho-physiological processes of plants and the
activity of enzymes and phytohormones change [1-5]. The biological system being influenced
by low doses does not obey the law of the acting masses and responds to the first, single doses
of nanoparticles, and not to concentration in a stationary state. It is believed that the biological
effects produced by nanoparticles are based on a phased change in the spatial organization of
specialized supramolecular structures of the microenvironment of the cell and its cytoplasm
(ECM, plasma membrane, cytoskeleton, nuclear matrix), for each of which the significance in
the course of the most important biological processes has been identified and proven.

Low and ultra-low doses are those ones whose effectiveness cannot be explained with
the help of traditional concepts. Therefore, the nanoparticles of trace elements themselves,
which are characterized by quantum-mechanical properties, can be attributed to “low or ultra-
low”. Biological activity in its quantitative expression obeys the dependence of concentration
- property. One of the manifestations of stresses, including nanoparticles, is the presence of an
adaptive response, which is a universal response of cells to an irritant in "low" doses, and the
acquisition of resistance to the damaging effects of NPs in a "large™ dose. In turn, the
biological activity of nanoparticles in different concentration ranges depends on the particle
size. Nanoparticles up to 20 nm in size show higher activity at low concentrations. For
example, when treating plant seeds before planting with metal nanoparticles up to 5 g/t (ton of
seed sowing), for nanoparticles at 0.05 g/t relative to the control, the germination energy
increases by 16-20%; germination by 14 -16%. The length of the aerial part is up to 60% and
the length of the underground part is 128% that is much higher than that of particles with a
higher size of 35-60 nm at the same concentration: only 10-12%, 8-14%, 37%, -40% and 18-
25%, respectively. Theoretical and experimental studies of small particles show that particle
size is an active variable that determines the state of the system. Smaller nanoparticles have a
high interface. As a result, such nano-objects have high physical-chemical activity. The
objects of study are the energy of seed germination and their morpho-physiological
parameters. The results show that "low" doses are more effective, because organisms
apparently do not have a system of protection against them and their signal stimulates the
processes of seed germination to a greater extent. In the range of “low” doses per unit mass of
grain, the influence effect is much higher than at “high” doses, but the effect of nanoparticles
increases with increasing concentration to a certain limit. However, in practice it is dangerous
to use small nanoparticles, since it is difficult to control their high activity at extremely low
concentrations.

Nanoparticles 100 nm in size and above showed an effect on the studied parameters
only on the 7th day of the experiment and at very high concentrations (100-1,000 g/t).
Electron microscopic analysis with the help of transmission electron microscope "JEOL"
"JEM-1400" [6] showed that after processing the plants with a colloidal solution of
nanoparticles larger than 100 nm, they were concentrated in large quantities on the plant
surface, probably due to their pronounced adhesive properties. In the course of further
electron microscopic studies, it was possible to detect interstitial bioaccumulation of
nanoparticles in 3 and 7-day-old sprouts. However, the additional elemental analysis did not
show their reliable accumulation in plant tissues compared with the control. Therefore,
possible negative effects can only be associated with the individual effects of nanoparticles,
and not with the accumulation of heavy metals in plants and soil. For example, if an
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elemental analysis of a sample of the homogenate of the roots and sprouts of plants of a group
exposed to Cu nanoparticles above 100 nm determines the accumulation of small amounts of
this element in the tissues and there are peaks characteristic of Cu in the diagrams (Figure 1),
then their accumulation on the surface of cells of the aerial and underground parts were found
(Figure 2). In the ratio of the content of the remaining elements, deviations from control
values were not recorded.

Spectrum 2| | Flement | Weight, % | Atomic, %
C 65.15 73.59
0] 27.70 23.49
Na 0.54 0.32
Mg 0.19 0.11
Al 0.09 0.05
B e e T R . Si 0.37 0.18
P 0.84 0.37
S 1.65 0.70
Cl 0.57 0:22
K 2.26 0.78
Ca 0.53 0.18
Cu 0.11 0.02

Figure 1 - Elemental analysis of a sample of mustard sprout homogenate after 20 days of seed contact with
suspensions of copper nanoparticles, size 100 nm, concentration 100 g/t

a b

Figure 2 - Micrographs from a scanning microscope of the surface of the cells of the sprouts: a - control
samples; b - sprouts after 20 days of mustard seeds contact with suspensions of copper nanoparticles

Particles sized 35-60 nm are more biologically safe and active. They do not
accumulate either in plants or in soil [7-10]. For nanoparticles of iron, copper, cobalt obtained
chemically, with particles sized 35-60 nm, the effect of "low doses™ is most pronounced. At
concentrations above 100 g / t, the dose-effect dependence ceased to manifest itself, but all
parameters remained significantly higher than the control.

Metal nanoparticles exhibit almost the same dependence in essence, but different in
magnitude. This can be attributed to the unity and difference of some of their physical-
chemical characteristics. When characterizing nanoparticles, the most important ones were
identified that affect their biocompatibility and, as a consequence, biological activity. Table 1
presents some characteristics of the studied nanoparticles.

For nanoparticle suspensions, a change in pH was proved depending on the
composition and size of the nanoparticles. A direct correlation between the increase in the
number of protons and the energy produced in the cells, which is used for seed germination, is
suggested. This refers to an increase in the permeability of cell membranes, the activity of
enzymes and phytohormones. In recent years, more and more works have appeared devoted to
the study of intracellular pH and its role in cell activity. The activity of enzymes, the transport
of substrates through membranes and the direction of enzymatic reactions depend on the pH



-58— General question of world science

value in the cell [11,12]. The relationship between hydrogen ions and the energy produced in
cells and used for germination is confirmed by recent studies in the field of enzymes

including the one in the framework of this project.

Table 1
Characteristics of the studied nanopatrticles
Cu Co Fe Zn

Particle size in one of the 34-63 28-46 41-44 30-66
measurements, nm
Solubility in water wt. % Insoluble Insoluble Insoluble Insoluble
Solubility in biological fluids
(physical solution) w.% <1 <1 Insoluble Insoluble
Charge + + + +
Aggregation resistance Low Low Low Low
Hydrophobic nature Hydrophobic Hydrophobic Hydrophobic Hydrophobic

detected by detected by detected by detected by
Adhesion to plant surfaces electron electron electron electron

microscopy microscopy microscopy microscopy

An increase in the content of hydrogen cations in a solution containing 100 g / t Fe
occurred 4.4 times (particle size 35-60 nm) and that in a solution containing 10 g / t Fe was
13.5 times in comparison with double-distilled water. Therefore, at a lower concentration, the
availability of surface iron atoms for interaction with water with the formation of protons is
higher. For nanoparticles up to 20 nm in size at a concentration of 10 g / t Fe, the content of
hydrogen cations increased only 15 times, and for 0.01 g / t it was 17 times. A similar
dependence was also observed for cobalt and copper nanoparticles. Perhaps this is also their
high biological activity at low concentrations.

When studying the activity of some enzymes, it was proved that the effect of “low
doses” of metal nanoparticles sized 35-60 nm has common patterns for all crops but is
quantitatively different. Thus, the activity of the peroxidase enzyme in roots of sprouts
exceeds the control within the experiment up to 30% to 100 g / t at a maximum of 1.0 and
10.0 g / t (+ 16-21% higher than the control). A further increase in the concentration of NP
leads either to decreased activity, or an increase of more than 30%, which indicates inhibition
of plant growth and development. At the same time, a wave-like dose-response relationship is
maintained. Some positive effect of low concentrations was observed in sprouts at 0.01; 0.1
and 1.0 g / t NP. Other concentrations had a negative result.

The activity of the superoxide dismutase enzyme in roots changed “dome-shaped”,
reaching a peak at 100.0 g / t (+ 47.0% above the control). The activity of superoxide
dismutase in sprouts at low concentrations of nanoparticles was lower than the control, and
then increased. The maximum value was at 100.0 g / t and that was 40-220% higher than the
control.

An analysis of the effect of "low doses™ of nanoparticles sized up to 20 nm showed
that the activity of the peroxidase enzyme in roots of sprouts exceeded the control for all
experimental variants, at a maximum of 10.0 g / t (+ 49.9% higher than the control), which
suggests inhibition development at a given concentration. The positive effect of low
concentrations of cobalt NP was observed in sprouts at low doses of 0.01-10.0 g / t. At a
maximum of 0.10 g / t it exceeded the control by 19.5% and large concentrations of 100-
1,000 g/ t gave a negative result. The activity of the superoxide dismutase enzyme both in the
roots and in the sprouts when interacting with NPs of 20 nm was higher than the control in all
cases, reaching a peak at 100.0 g / t of seeds. Under the action of metal nanoparticles, the
activity of catalase decreased at low concentrations of nanoparticles. However, with an
increase in the concentration, deviations from the control increased by 40-55% as compared
with the control.
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A comprehensive study of the effect of various concentrations and sizes of
nanoparticles on the activity of three antioxidant enzymes (SOD, catalase and peroxidase)
made it possible to establish that peroxidase activity at high morpho-physiological parameters
was high and decreased in “dead zones” both at low and high concentrations of metal
nanoparticles. The activity of SOD and catalase in the studied crops significantly decreased
when maximum morpho-physiological parameters and sharply increased at concentrations
above 100 g/ t for nanoparticles with a size of 35-60 nm and above 10 g / t with a size of up
to 20 nm. For nanoparticles with a size of 35-60 nm, the concentration limit is much higher
than 100 g/ t for stability and for sizes of up to 10 nm it was in the range of 10-100 g / t. As
in the case of morpho-physiological parameters, the activity of enzymes corresponds to the
normal development of plants to concentrations of 10 g / t with particle sizes of up to 20 nm
and to 100 g/ t with particle sizes of up to 35-60 nm. Then there is no growth stimulation.

At different stages of plant development and growth, the ratio of phytohormones
changes [13-15] both in the sprouts and in the roots under the influence of various
environmental factors. Such changes correct the direction and growth rate of plant organisms.
Hormones model the entire process of plant development, can change its direction, exerting
effects on enzymes that regulate the activity of other hormones. The effect of nanoparticles
(NPs) of cobalt, iron, zinc and copper, phytohormones of cytokinins (CK), gibberellic (GA),
abscisic (ABA), and indolylacetic (IAA) acids on white mustard, grown in a sandy substrate
for a month, was studied.

In the concentration range of 0.001-10.0 g / t under the influence of metal
nanoparticles, the content of IAA increases. Therefore, at these concentrations of
nanoparticles, the energy efficiency of plant respiration increases and this leads to large
changes in the activity of various enzymatic reactions. NPs should enhance the movement of
nutrients and water, which is one of the reasons for the increased plant growth that was
observed in previous experiments. The increase in the content of gibberellic, abscisic and
indolylacetic acids is maintained up to a concentration of 10 g / t, and most intensively, with
an increase in the concentration of NPs of 30-60 nm in size. Such conclusions are reliably
characteristic of the action of nanoparticles of cobalt, copper, zinc and iron.

For nanoparticles of up to 20 nm in size, a similar dependence was generally observed,
as in the case of particles with a size of 35-60 nm. At the same time, a higher activity of CK,
GA and IAA was characteristic of control at lower concentrations of 0.01-1.0 g / t and these
changes were higher than for nanoparticles with a size of 35-60 nm. It should be noted that
the amount of abscisic acid practically did not change, there was no dose-effect dependence
for this hormone. The highest IAA activity was observed in the range of 1-10 g / t of cobalt
nanoparticles with a size of 35-60 nm and for sizes of up to 20 nm the activity shifted toward
lower concentrations of 0.1-1.0 g / t. At these concentrations the activity of the remaining
phytohormones increased with a decrease in the ABA content.

If we take into account that nanoparticles are a source of additional protons and
information that cells receive from high-energy nanoparticles through membrane or
cytoplasmic receptors, then these factors should lead to a change in hormonal status in cells
and stimulate or suppress the activity of certain endogenous phytohormones. And the
information depends on the size, composition and concentration of the nanoparticles.
Biologically active nanoparticles, acting on the level of phytohormones, can affect the state of
biomembranes and indirectly act as a regulator of protein synthesizing plant cells [16]. And
this leads to the growth and development of living systems.

Conclusion

For metal nanoparticles of up to 60 nm in size, accumulation is not proven, but their
permeability to the cell takes place. The walls of plants are semi-permeable, the pore diameter
in the cell walls is 5-20 nm and allow small molecules to migrate. But bandwidth can vary, as
additional “channels” are being formed in plants, through which water and nutrients dissolved
in it are effectively transported inside the plant up to a certain concentration of nanoparticles.
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Therefore, it is possible to speak about biocompatibility for NPs, which can be explained by
such factors as: high adhesion to the surfaces of living systems, positive charge, size and shift
of the pH of suspensions of nanoparticles:
Based on the analysis of the results of the studies, it can be concluded that positive
NPs bind to negatively charged surface groups of mitochondrial membranes, neutralizing
them. The transmembrane potential changes, the energy increases as well as the activity of
synthesis of enzymes and phytohormones, 1AA in particular. The protons of the mitochondria
are pushed out, the proton pump is amplified, which is responsible for the removal of protons
and their concentration increases in the outer layer of the membrane. The return through
adenosine triphosphatase leads to the initiation of ATP synthesis, which stimulates the
processes of growth and development. This factor suggests the indirect effect of nanoparticles
on DNA synthesis.
The study was carried out with the financial support of the Russian Federal Property
Fund in the framework of the scientific project No. 18-33-00510.
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SECTION V. ARCHITECTURE

IInemmuBuen A.A.
AcneKTbl IPMMeHEHUs IPUEMOB HETPAANIUOHHON TEXHOJOTMYHOCTH J1JIl
BOCCTAHOBJIEHUS M NMOBbIMEHUA (PYHKIHMOHAJIBHOI0 KAa4eCTBAa 00beKTOB MAJI03TAKHOT O
CTPOUTENbCTBA

T'ocyoapcmeennvlil ynugepcumem no 3emieycmpoiucmesy
(Poccust, Mockea)
doi 10.18411/gg-30-11-2019-16
idsp sciencerussia-30-11-2019-16

AHHOTANUA

B ocHOBy uccienoBaHuii MOJIOKEHA HayyHasl TUIOTE3a O MOCTENIEHHOM CHMKEHHU
MacmTaboB M 007acTH NMPUMEHEHHs] TPAAULMOHHBIX IPUEMOB TEXHOJIOIMYHOCTH HpHU
dbopMupoBaHUH (YHKIIMOHAIBLHOTO KadyecTBa OOBEKTOB MAJOATAXKHOTO CTPOHMTEILCTBA.
[IpenmeromM wHccIeOBaHUN SBIAIOTCS TPOAYKTHBHOE M PENPOIYKTUBHOE HAIPABICHUS
ApPXUTEKTYpHOH  JIeATENIbHOCTH, XapaKTepU3yIoLMe OCOOEHHOCTH TPAAMLUOHHBIX U
HETPAJIMLMOHHBIX IPUEMOB MPAKTUYECKOW peaau3allMd KOMIO3MLMOHHBIX pPELIeHUH
ApPXUTEKTYPHBIX CHUCTEM. AKTYyalbHOCTh HCCIEJIOBAaHHMIA CBS3aHA C aHAJIU30M AaCIEKTOB
NPUMEHEHHUS  HETPAJAWIUOHHBIX  IMPHEMOB TEXHOJIOTMYHOCTH Ui  BOCCTAaHOBJICHUS
(MoBBILIEHNUs) YPOBHS (YHKIIMOHAJIBLHOIO Ka4eCcTBAa MaTepUaIbHbIX OOBEKTOB apXUTEKTYPHOM
NeSITeIbHOCTH, HAXOJAIIMXCS B IKCIUTyaTalluu, 0€3 W3MEHEHHs CBOEro IEepBOHAYAIBHOIO
(YHKIMOHATIHHOTO HA3HAYCHUS.

KialoueBble  ciaoBa:  MajJoOd3TaXKHbIE  OOBEKTBI, APXUTEKTYpHBIE  CHCTEMBI,
KOMITO3UIIMOHHBIE PEUIeHUs, (PaKTOPbl BIMSHUS, aCHEKThl TEXHOJOIMYHOCTH, OCOOEHHOCTH
TPAJULMOHHON M HETPAJUIMOHHON TEXHOJIOTMYHOCTH, MPOJYKTUBHAS M PENpOayKTHBHAsS
JeSITeIbHOCTD, ()YHKIIMOHATIBHOE KAa4eCTBO.

Beenenue. B pesynbrare IpOBEIECHHBIX HUCCIEAOBAHUI BBISBICHBI OCHOBHBIE BH/IbI
(GakTOpOB BIMAHUSA M AacleKThl APXUTEKTYPHOW JEATENbHOCTH, KOTOPbHIE ONpEaAeTHIN
0COOEHHOCTH CHW)KEHHUS aIlOJIOTUH PaclpOCTPAHEHHUsS TPAAULMOHHBIX TEXHOJIOIMYECKHX
npueMoB Il (OpPMHUpOBAHMSL APXUTEKTYPHBIX cUCTeM OOBEKTOB MAal03TaKHOTO
cTpouTenbcTBa. PaccMOoTpeHbl OCOOEHHOCTH BIMSHHUS CBOWCTBA TEXHOJOTMYHOCTH Ha
KOMITO3UIIMI0 MAaJIO3TAXKHOTO OOBEKTa CTpOMTENbCcTBA. IIpoBeneH aHain3 OcoOeHHOCTEH
OPUMEHEHHUS  HETPAJWIMOHHBIX  (MHHOBAIMOHHBIX) NPUEMOB i pa3paboOTKH U
MPAKTUYECKON peanu3aliy KOMIO3UIIMOHHBIX pemnieHuid. PaccMoTpeHbl 0coOeHHOCTH
IPUEMOB, HAMpaBJICHHBIX Ha TOBbIIIEHHE (YHKIIMOHAJIHLHOTO KauyecTBa CTPOUTEIbHBIX
00BEKTOB, XapaKTEPU3YIOLIUXCS COCTOSHUEM (IIEPUOIOM) HKCIUTYaTaI[MH CBOETO KU3HEHHOTO
LUKJIA. YCTAaHOBJIEHO, YTO IIEPCIEKTUBHBIE IPUEMbl HETPAAULIMOHHONU TEXHOJIOTHMYHOCTH
CIIOCOOHBI 3HAYMTENbHO pACIIUPUTh BO3MOMKHOCTH AapXMTEKTYPHOIO TBOpYecTBa (IIpH
COXpaHEHUH KaHOHMYECKOIo MOJXOAa K apXUTEKTYpHOM KOMITO3ULMH) Uil (HOopMHpPOBaAHUS
HOBOT'O YPOBHs Ka4eCTBa ApXUTEKTYPHBIX CUCTEM.

Metonoaorus. CucteMHblii aHanu3 (aKkTOPOB BIUSHHUS U aCIEKTOB MPUMEHEHMS
MIPUEMOB U CPEICTB HETPAJIULIMOHHON TEXHOJIOTHUYHOCTH, 00OOIIEHNE U CUHTE3 aKTyaJlbHbIX
U BepU(UIIMPOBAHHBIX HH()OPMAIIMOHHBIX MaTEpHAIIOB.

OcHoBHas1 yacTb. OIHON U3 OYEBUIHBIX OCOOCHHOCTEH COBPEMEHHOI apXUTEKTYPHOM
JeATENILHOCTH (OTEYECTBEHHOTO M 3apyOEXKHOTO OIbITa) SABJSIETCS MPUMEHEHHE HE TOJBKO
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TPAIUIMOHHBIX, HO W  QINbTEPHATUBHBIX (WU  HempaouyuoHH»blX)  TPUEMOB
ApPXUTEKTOHUYECKOI'O IPEICTABICHUS M TEXHOJOIMYECKON pealn3allMd KOHCTPYKTUBHBIX M
CTPOUTEIBHBIX CUCTEM OOBEKTOB MaJIO3TAXKHOTO CTpouTeabCTBa. [1,2,3,4].

®dopmupoBaHue OOBEKTOB MATEPHAIBLHON MPUPOABl B ¢GopMaTe MalO3TaXKHOTO
CTPOUTENIBCTBA (3aCTPOMKM) OCYLIECTBIISIETCS IO IBYM OCHOBHBIM HaIPaBJICHUSAM:

— PpenpooyKkmuseHoe HampaBlieHUuEe AESITeIbHOCTH, Kak ¢opMa OOBEKTUBHOTO
o0OecrieyeHuss MAaKCHUMAaJIbHOTO COOTBETCTBHUSI OMNBITY W pe3ysibTaTaM  HpPeIblIyIInX
UCCJIEI0BAHUM, MOATBEPKIEHHBIX MOJIOKHUTEIBHOW MPAKTUKON (XapakTEpHBIX, HAMpUMED,
IS 31aHUM M COOPYXKEHUM KYJbTYPHO-UCTOPUYECKOTO 3HAYEHMUS] WIM TPaTULHOHHBIX
APXUTEKTYPHBIX CUCTEM);

— NpOOYKMuUeHOe HaNpaBlieHUEe MAesITeNbHOCTH, Kak (opMa CyOBEKTHUBHOIO
crnocoba HOBOTrO, WHHOBAIIMOHHOTO pELICHUS TOW K€ TPaJWLMOHHOW KOMITO3UIIMOHHOMN
3a/1aud, C TNPUMEHEHHUEM HETPAAUIIMOHHBIX TEKTOHUYECKHX, XYJIO0KECTBEHHBIX U
TEXHOJIOTHYECKUX IMPHUEMOB.

[IponykTUBHOE  HaIpaBICHUE  APXUTEKTYPHOM  JEATEIBHOCTH  MpEANoJiaraet
UCIIOJIb30BaHUE MPHUEMOB M CPEJCTB HETPAJAULIMOHHONW (MHHOBAIIMOHHOW) TEXHOJIOTUYHOCTH
GbOpMHUpPOBAaHMST  CTPOUTENBHOM MPOAYKIUU  (APXUTEKTYPHBIX CHCTEM  MAaJOdTaXKHBIX
00BEKTOB), KOTOPBIE IAIOT BO3MOKHOCTS [5,6,7,8,9]:

—  pacHUIMpHUTh JUANA30H BO3MOXKHBIX KOMIIO3WIIMOHHBIX PpEUIEHUH OOBEKTOB
MaJIOATAXKHOTO CTPOUTETHCTBA PA3TUNYHOTO (DYHKIIMOHATBHOTO Ha3HAUCHUS;

— CHM3UTh YPOBEHb MAaTEPHAIbHBIX W HEMaTepUAIBHBIX (CTOMMOCTH,
MPOJOKUTEIFHOCTHY U TPYJOEMKOCTH) MPOEKTHBIX, CTPOUTENBHBIX U
SKCIUTyaTallMOHHBIX 3aTpaT;

—  MHMHUMHU3HPOBATH BEJIMYUHY 9KOJIOTUYECKOU Harpy3ku oT
(GYHKIIMOHUPOBAHUS 0ObEKTOB CTPOUTENHCTBA;

—  TIOBBICUTH YCTOMUYMBOCTH K BHEIIHUM (DaKTOpaMm U yCIOBHUSIM TapMOHUYHOTO
B3aUMOJICVCTBUS C OKPYIKAOIIEH HCKYCCTBEHHOM M €CTECTBEHHOU CPEON.

[IpumeneHue  HETPAAUIIMOHHBIX  TEXHOJOTMYECKUX  MPUEMOB  TIOKAa3aHO K
TEOPETUYECKOMY M TMPAKTUYECKOMY TMPUMEHEHUIO MJii 3HAYUTENBHOTO OOJBIIMHCTBA
00s3aTeNBHBIX MEPUOJIOB KU3HEHHOTO 1IUKIIA (MMPOSKTHUPOBAHUS, U3TOTOBJICHHUSI, BO3BEICHMUS,
SKCIUTyaTallii) apXUTEKTYPHBIX (KOHCTPYKTHBHBIX) CHCTEM  MAJOdTaXHBIX 3[aHUNA U
COOPYKEHHI.

[IpueMbl HETPATUIIMOHHOW TEXHOJOTHYHOCTH SIBISIOTCS KOHKYPEHTHBIMHU (110
OTHONIICHHIO K TPAAMIMOHHBIM BHJaM) CpEICTBAMHU WHHOBAIMOHHON OpraHU3alluu
ApPXUTEKTYpHOTO MpocTpaHcTBa. Llenecoobpa3sHOCTs U palmoHanbHas 00JacTh MPUMEHEHUS
OTIpe/ieNIIeTCsl Ha OCHOBE 1LI€JIOCTHOM, Hay4YHO-000CHOBAaHHOW JOKTPUHBI, OOIIeH KOHILEMIUN
M YaCTHBIX MPHUHITUIIOB OOecTieueHHs] (PYHKIIMOHAIIBHOTO KaueCTBa MaJO3TaKHBIX OOBEKTOB
[10,11,12].

ApPXUTEKTYPHYIO CHCTEMY MAaJIO3TaXHOTO 3JaHUS MOKHO TPEICTaBUTh, KaK OOBEKT
L[EJIEBOI0 IPOEKTUPOBAHUS M YIPABJIEHUS MOKa3aTelsIMH (PYHKIIMOHAIBHOIO KayecTBa,
KOTOpBIE COOTBETCTBYIOT OIPENEICHHOMY JTally €ro >KU3HEHHOro mukia. OCMBICIEHHOE
MPOJUICHHE TPOJODKUTEILHOCTH JKCIUTyaTaluu (OJHOTO U3 00S3aTeNbHBIX TEPUOJIOB
YKU3HEHHOTO IMKJIAa) W/WIN MOBBIIIEHUE TMOKa3aTenedl (HyHKIIMOHAILHOTO KaueCcTBa SBISETCS
TaKUM OTOOpaXEHHWEM TO/JICPKKA MaTEePHAIBHOW W/WIU HEMaTepUATbHONW IIEHHOCTH
paccMaTpuBaeMoro OOBEKTa MaJIOATAKHOTO CTPOUTENHbCTBA, KOTOPOE HE MPEeITyCMOTPEHO
MEepBOHAYAJILHBIM MTPOEKTHBIM PELICHUEM.
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JlocraTouHo OOJIBIIOE KOJUYECTBO OOBEKTOB MAJIOITAXKHOTO CTPOUTEIHCTBA
pa3iauyHoOro  (GYHKIMOHAJIBHOTO  HA3HAYEHUS  NPOMICAIIMX  HMCTOPHUYECKHX  AMOX
(IOMHAYCTPUANTBHOTO, HWHAYCTPUAIBLHOTO M Hayajla IOCTHHAYCTPUAIBHOIO IEPHOJIOB)
COXPaHWIIM K HACTOSIIIEMY BPEMEHU CBOM MaTepuabHbIe U HEMAaTePHAIbHBIC OCOOCHHOCTH U
CIIOCOOHBI K aJanTalMd K COBPEMEHHBIM YCJIOBHSIM, TOBBIIICHUIO (DYHKIIMOHAIHLHOTO
KadecTBa U JlajbHeiemMy ucnonbs3oBanuio [13,14,15].

Ha Pucynke 1 mpeacraBieHa XapakTepUCTHUKAa UCXOAHOTO COCTOSHUS M MPOEKTHBIX
peuieHui (C MCMOIB30BAHMEM MPUEMOB HETPAAUIIMOHHOW TEXHOJOTHYHOCTH M U3MEHEHUS
MEPBOHAYAILHON TPOCTPAHCTBEHHOW KOMIIO3HIIMM) [0 TOBBIIICHUIO (DYHKIIMOHAIBLHOTO
KauyecTBa MaJIOATAXKHOTO 00beKkTa x)ujoro ¢onmaa [16].

@) UCX0OHOE COCmOosiHUe 6) peanuzayusi NPOEKMHBIX peuleHull

Pucynox 1 — Iogviuwenue ynkyuonanbHo2o kavecmea (penosayus) 06beKma Heuno2o HasHaueHus, 20poo
Leinefelde, I'epmanus

B pamkax cucTeMHOro mojxojaa MO HPOEKTHPOBAHUIO U INPOBEICHHUIO PEHOBAIMH
KHUIJIOTO 0OBEKTa OCYIIECTBICHO KaYeCTBEHHOE U3MEHEHHe YCIoBUil obecrieueHust kKomdopra
U 0E30MacHOCTH  TPOLECCOB  JKU3HEACATEIILHOCTH  IOCPEACTBOM:  YCTPAHEHHUS
3a(pUKCHPOBAHHBIX Ne(EKTOB W TOBPEKICHUI; YCTPOWCTBA KOHCTPYKTHBHBIX DJIEMEHTOB,
o0ecreynBaroIuX YCTAaHOBJIEHHbIE MapaMeTpbl 3SHEProdPGEeKTUBHOCTH; palMOHAIBLHOTO
pasMelleHUsT BHYTPEHHMX MHXKCHEPHBIX CHUCTEM U TEXHOJOIMUYECKOro 00OpYyIOBaHUS;
PEMOHTA 1 BOCCTAHOBJICHHUS ()YHKIIMOHATHFHOTO Ka4eCTBA BHEITHUX HHKCHEPHBIX CETEH.

K guciy acrexToB, ompeAensromMX XapakTep M MacumTad NpUMEHEHHs IMPHEMOB
HETPAJIULIMOHHOW  TEXHOJIOTMYHOCTH,  MOXXHO  OTHECTH:  KYJbTYPHO-UCTOPHUYECKHH
(TpagOCTpOUTENbHBIH); (YHKIIMOHATIBHBIH, XYA0KE€CTBEHHO-IMOLMOHAIbHBIMH,
skoHOMHYeckwmit [17,18,19,20].

«KaHoHWueckas» METOIUKAa apXUTEKTYPHOW KOMITO3UIIMHM, B COYETAaHHH C
MHHOBAIIMOHHBIMU (HETPAJUIIMOHHBIMH) MPHUEMaMH TEXHOJOTMYHOCTH, MO3BOJISIOT pellaTh
CIIO)KHYIO TpoOJIeMy TMOBBIIIEHUSI (YHKIMOHAJIBHOIO KadyecTBa M CHHEPreTHYECKOIo
0TOOpaKeHHsI BHYTPEHHETO COJIEPYKAHUS apXUTEKTYPHOTO 00pa3a MoCpeCTBOM OpraHH3aIiu
B3aWMOJICHCTBHS HOBOTO KOHCTPYKTHBHOTO peIIeHUs, (YHKIMOHATBHOH CTPYKTYPHl H
XYI0KECTBEHHO-00Pa3HOM BBIPA3UTEIBHOCTH.

PesyabTaTsl. [lpueMbl KoMmo3uiuu cGOPMHPOBAHBI XOJOM M  pe3yJbTaTaMH
pa3BUTHS apXUTEKTYPHI (ApXUTEKTYPHON HAYKU W TPAKTHUKH) U OTHOCATCS K TPAJAUITMOHHBIM
crocobam obecrieueHus nokaszatenel GyHKIIMOHAIHLHOTO KaueCTBA CTPOUTEIBHOM MPOTYKIIUI
(B paMKax penpoayKTUBHOT'O HANpaBJIEHUS apXUTEKTYPHOH NesTETbHOCTH).

Lenecoobpa3zHocTh pa3BUTHA 00JacCTH M MaclITa0OB NPUMEHEHHUS TPaJAULMOHHBIX
HPUEMOB TEXHOJIOTUYHOCTH U JOPMHUPOBAHUS ¥ TOBBIIECHHS (QYHKIIMOHAIBHOTO Ka4eCTBa
O0BEKTOB  MAaJOITAXKHOTO  CTPOUTEIBCTBA  ONPENENACTCS  MHOTOYHCICHHBIMH U
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pa3HooOpa3HeIMU  (pakTOpamu: COLMATBHBIMH, JKOHOMUYECKUMH, TICHXOJIOTHUYCCKUMH,
KYJIbTYPHO-UCTOPUYCCKUMHU.

MOXHO yTBEpXKAaTh, YTO MPHYUHOH IIOCTEIIEHHOIO OTKa3a OT IPHUMEHEHHUS
TPAIULIMOHHBIX TEXHOJIOTUYECKUX TPHEMOB W omepanuii (mpu (opmupoBaHUN 0OBEKTOB
MaJIOATXKHOTO CTPOUTENBCTBA) B TOJB3Y WHHOBAIMOHHBIX MATEPUAIOB, KOHCTPYKIHUNA H
TEXHOJIOTHI CIIOCOOCTBYIOT TpeOOBaHUS POCTa MOTPEOUTENBCKOTO ((DYHKIIMOHAIBHOTO)
KayecTBa CTPOMTENBHON TPONYKIMH TPH OJHOBPEMEHHOM CHIDKEHHH CTOMMOCTH
3aKOHUYEHHBIX CTPOUTEIHLCTBOM OOBEKTOB.

BoiBoabl: COBpPEeMEHHOE COCTOSSHHE APXUTCKTYpHOW HAyKd TMO3BOJSET (B
OOJIBIIMHCTBE CIIy4aeB) YCTAaHOBUTH TpeOyeMoe KadeCTBO MOCPEICTBOM HCIOJIb30BAHUS
HETPAJUIMOHHBIX TPUEMOB (OPMHPOBAHUS (DYHKIIMOHAIBHOTO KavyeCTBa APXUTEKTYPHBIX
cucteM. B wuccnemoBaHMM pacCMOTPEHBI OCHOBHBIC acleKThl W (DaKTOphl BIHSHUSA,
OTIPE/ICIISAIONINE BBIOOP MPUEMOB HETPAAMIIMOHHOW TEXHOJOTUYHOCTH, KaK KOHKYPSHTHOTO
crocoba TMOBBIMICHUST (YHKIIMOHATHHOTO KAauyecTBA TPAAWIIMOHHBIX W HETPAJAUIIHOHHBIX
BUJIOB aPXUTEKTYPHBIX CUCTEM MAJIO3TAXKHBIX 3JITAHUN U COOPYKCHUH.
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