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SECTION I. MEDICINE

AabHoenatu A.M.A., Cteonen B.C.
Kinununyeckue pe3yabTaThbl HCIOJAb30BAHUS THATHOCTUYECKO HABUTAIIMOHHOM
CHCTEeMbI NPH UMILUIAHTAIUHN MYJbTH(OKAIBHBIX TOPUUYECKHX HHTPAOKYJISIPHBIX JINH3

DPI'HOY BO CamlI’' My M3 P®
(Poccus, Camapa)
doi 10.18411/gg-31-03-2021-01
idsp sciencerussia-31-03-2021-01

Beenenune

* CoBpeMEHHasl HEBHAas XUPYpPrHs KaTapakTbl pa3BUBAETCAd OT BHU3yaJbHOMU
BOCCTaHOBUTEIIbHOM 1o pedpakimoHHON npouenypsl. [losBienue
MyIbTH(QOKATBHBIX ~ MHTpaoKyasipHeix JmH3 (MFIOLS) obecneunBaer
OOJIBLIYI0 HE3aBUCHUMOCTh OT OYKOB W IOBBIIIAET Ka4€CTBO MXH3HU IOCIE
olrepanuu.

*  DBbul mpoAMKTOBaHO TeM, 4TO OKOJO 40% MannMeHTOB ¢ KaTapaKTOd MMEIOT
acturmatusMm 1,0 nOTp, YTO HEraTMBHO OTpakaeTcsl Ha (YHKLUMOHAIbHBIX
pe3yabratax mnodTomMy TiiarenbHash KOPpEKLMsI acTUIMaTru3Ma BO BpeMs
orepanuy IO YJAJIECHUIO KarapakThl o0si3aTeibHa B CIydasX HUMILIAHTALUU
MYIBTH()OKATBHON HHTPaOKYIsipHO# uH3bI (OJT).

AKTYJBHOCTH Pa0doOTHI.

*  Ilepsblil onbIT uMMIaHTauuu MynsTUdOKaNbHEIX Topudeckux MOJI nmokazan
KIIMHUYECKYIO 3P PEKTUBHOCTD c JIOCTHKEHUEM BBICOKHX
MIOCJICONEPALIMOHHBIX PEPPAKIIUOHHBIX PE3YIIHTATOB.

e TouHBIM mpenoNepaMOHHON pacyeT ONTUYECKOM CHIIbI M TOPHYECKOIO
KOMIIOHEHETA, a TaKXe TOYHBIE XUPYPrHYECKHE NEHCTBUS W IPABHIIBHBIN
UHTpa-onepanuonHblii  nmo3unupoanuii MOJI ObulM  yCHENIHO perIeHBl
MCIIOJIb30BaHUEM TUAarHOCTUYECKUXHABUTALIUOHHBIX CUCTEM.

*  To, beu1 HeoOxoaUMO HcCIe10BaTh KIMHUYECKHUE PE3YIbTaThl HCIOIb30BaHUs
JIMarHOCTUYECKOW HaBHTAIIMOHHOW cucTeMbl U yctpoiicTB*VERION* mpu
UMIUIAaHTALUU MYJIbTH(OKAIBHBIX TOPUYECKHX JINH3.

Ileas uccaenoBanue.

e OrpaHuuYeHHBIE KJIMHUYHECKHE [JAHHBIE JIO BIMSHUM HCIIOJIB30BaHUS
JUArHOCTUYECKOTO HABUTAIIMOHHOTO KOMIUIEKCAa Ha IOCJIEONEepalMOHHYIO
KIMHUYECKYI0 pe(pakiuio B MOCIEONEPAllMOHHOM TEpUOJE XHUPYpPrHH
KaTapakTbl M MpPecOMONUHU BBI3BAJ BaXXHOCTh HAIl HCCIEIOBaHHUE YTOOBI
NOBBINATh APPEKTUBHOCTh pacyeTa HUMIUIAHTALUU  MYJIBTH(OKAIbHBIX
TOPUYECKUX UHTPAOKYISPHBIX JINH3.

| J3aiiH uccienoBaHus |

IIposenenue oneparuu mo ®OK y 100 manuenTtos (100 rna3): ®OK ¢ pyunoit pazmerkoit S0 mamueHToB (50
rna3) u ®OK ¢ ucnonw3zoBanuem cucreMbl VERION 50 narmentos (50 rias).

AHanu3 KIMHAKO-(YHKIIMOHAJIBHBIX PE3YJIbTATOB OIEpaltii, BEIITOIHEHHBIX C UCIIOIb30BaHUEM
cuctemsl VERION B cpaBHEHHH CO CTaHAAPTHOM PYYHOH pa3METKOI ¢ MCIIOIb30BaHUEM IIEIEBOI JIaMITBI.

2-51 rpynna cpaBHeHUs-50 ri1a3, rie Oblia mpoBeieHa

1-s1 ocHoBHas rpynma -50 a3, rae Obuia N L
. o DDOK ¢ moMOoIIbI0 HABUTAIIMOHHOM CHCTEMOM
nposeneHa ®OK ¢ pydHoil pa3mMeTKOH. VERION

CneunaanHe 1 JOIIOJIHUTCIIBHBIC TUATHOCTHYCCKUEC NUCCICAOBAHNA BCCM ITallMCHTaAM

CpaBHUTENBHBIN aHATN3 OCTATOYHOTO MOCIEONEPANMOHHOT0 aCTUTMATHU3Ma,
CPaBHUTEIbHBIN aHATH3 TTOJI0XeHMs 1 oTKiIoHeHus MOJI ot 3amanHoOM ocu
nMmrmiaaTanud MTUOJL, mporHo3upyemast ¥ oJiydeHHast B UCXO/1€ XUPYPTUU
pedpaxIysi ¥ CPAaBHUTEIBHBIH aHAIN3 OTKIIOHEHHS OT YMMETPOITHH.
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OO0mas xapakTepucTHKa rpynin 00JbHBIX HCCICOBAHHMIL:

* B uccnenoBanum, 3a nepuos ¢ 2019 mo HacTAMIONH BpeMoe, ObUTH BOBJICYCHBI
100 manmentoB (100 1ma3), KOTOpPhIM ObUIa BBIMOJHEHA OIEpaIUs
(bakosMyabCU(PUKALNN KaTapaKThl HA IVIa3aX C POrOBUYHBIM aCTUIMATH3MOM
6omee 0,75 nnrp.

* Bce mamumentsl oOpaTHiINCh C jKajgo0aMHM Ha CHH)KEHHE OCTPOTHI 3PEHHS
BAadb W BOMU3b, TyMaH Tepen razamMu. Bcem OOJIBHBIM IOCTaBIEH, II0
JAHHBIM  TIPEJONEpAllMOHHOTO  OOCIICOBaHMs, IUAarHo3: BO3pPacTHAA
KaTapakTa pPa3JIM4HOM CTENeHU 3pesoCTH. BblIM Kak MyX4YMHBI, Tak W
JKEHILIUHBI B BO3pacTe crapiue 45 Jier.

B coorBercTBMM ¢ BHAOM BBINOJHAEMOH oONepauMy MNAlUEHTBI H €
MOCTABJICHHBIMHU 32/1a4aMH, OCTABIIMECS] B MCCJIeJOBAHUM, ObLIM pa3/iesieHbl Ha TPH
rpynnbI:

> 1-a ocHoBHas rpymma (50 mnaummeHtoB, 50 T7a3), KOTOPBIM pPacuér
myibTH(OKaTEHON Topudeckoil MOJI mpoBoamiics pa3nTudHBIMA METOAAMU
KOMIUIEKCHOW OLIEHKH KaK aBTOMAaTUYECKHUX METOAMK, TAK U PYYHBIX METOJIOB
pasmetku u opuentauuu MTHUOJI, ¢ ucnonbp3oBaHueM IeneBod jgamiibl. B
JMaHHOH rpynme Obutm 27 Jui *KeHckoro moia u 18 -myxckoro. CpemHuii
BO3pacT 0OJBHBIX cocTBUI 61,5 £ 5,5 neT.

» 2-s rpynna cpaBHenus (50 manuenTos, 50 rna3), B Tom yucie 20 KeHIIH 1
30 My>X4MH, KOTOPBIM OBLI MPOU3BEACH PACUET M UMIUIAHTALUSA TOPUUECKON
NOJI npoBoaunucs ¢ ucnoas3oanueM cucreMbl VERION. Cpennuii Bo3pact
O0osbHBIX 60 £ 4,7 7er.

5 8

13 (13%)
20 30 50 (50%)
13 18 31 (31%)
2 4 6 (6%)
40 (40%) 60 (60%) 100 (100%)

Kak BUIHO M3 TIpeACTaBICHHBIX B TAOJHWIlE JAHHBIX, JHIA cTapiie 56 JeT co3maiu
OCHOBHYIO MaccCy OONBHBIX. DTO CBSI3aHO C 00Jiee YaCThIM BO3HUKHOBEHUEM KaTapaKThl Y JIMII
CTapiie BO3pacTHOU Irpynibl. MOKHO OOBSICHUTH 3TO TEM, YTO CPEAHSS MTPOJOIKUTEITHHOCTh
JKU3HM JKEHILMH BBIIIE, YEM Y JIULl MY>KCKOT'O TI0J1a.

Pacnpe()eﬂeHue nayuennoes no UCXOOHOU ocmpoma 3perus

Cpeiunne 3uauenis ocTpoTh 3peiisi

I'pynna 1 (c Bpy4HO# pa3MeTKoi) 0,1+ 0,09
I'pymna 2(c nomombio VERION 0,09+ 0,1

JlarHble TAaOMHIBI JIEMOHCTPUPYIOT, YTO JOOIMEPAIIMOHHAS OCTPOTa 3peHus B 1- u 2-
rpymnmax HOCHUJIa COMTOCTaBUMBIN XapakTep.
Kputepuu Br/Il0YeHHs MAIHEHTOB B HCCJIeI0BAHUE:
Bcem nanuentam pacder ontuueckor cuiibl MOJI Gynet mpoBoauTcst Ha pedpakiiuio
Henu-OMMeTponus ¢ GOpMUPOBaHUEM MHAMBHIYAIBLHOTO MJIaHA MPEACTOSAIIEH XUPYPTUH.
HccnenoBanue BBHIMOJIHEHO B TOJHOM COOTBETCTBUM C 3THYECKUM KOJEKCOM
POCCHIICKOTO Bpaua, yTBepKIeHHOro Ha 4-ii koH(epeHmu Accoruanuu Bpaueir Poccun u
XelnbCUHCKOM JIeKnapamuei BceMupHO MEAUIIMHCKON acCOLMAIUU.
Kputepuu BK/II0YeHHs MANMEHTOB B HCCJIEI0BAHNE:
l. Hanmuuue ceHMIbHOW CcTapyecKWid TOMYTHEHHUH XpyCTajuka (Karapakra)
pa3HOH CTENEHHW B COYETAHUU C PETYISPHBIM KOPHEATbHOM aCTUTMATH3MOM
ot 1,0 mo 3,0 anT.
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1. OTCYTCTBHE TpyOOHl  COMYTCTBYIONIEH  MATOJIOTMH  OpraHa  3peHus,
NPUBOJIAIIEH K CTOMKOMY M HEOOPaTUMOMY CHUYKEHUIO 3PCHUSI.
1. CoXpaHHOCTb CBSI304YHOTIO annapara XpycTalukKa.

V. Komnencanus namuenTa no conyTcTByroIIed HO30JI0THH.
V. [TepcniekTriBa TMHAMUYECKOTO HAOMIONEHUS OOJBHOTO B MOCICONEPALIMOHHOM
nepuoe.

KpuTtepun HcKIH0YeHNs MANHMEHTOB U3 HCCJIEI0BAHUS 10 ONEPALHM:
l. PYOLBI ¥ TOMYTHEHHS POTOBHIIBI.
1. Tsokemoe oOlllee cOMaTHYECKOE COCTOSHHME ITallME€HTa, HE IO3BOJISIOLIEE
MIPOBOJIUTH JICUCHHE.
1. I'maykoma I1-1V cTaguu.

V. [ceBnoakcodonuarususiii cunapom I1-1V cragun.
V. Y3KHUH 3padok Iepe ornepanue.
VI. Hamnuume BbIpa)KCHHOM COIYTCTBYIOLIEH IIaTajJOrMM Iila3a, OTCIIOMKa

CETYaTKU, TUCTPO(Us POTOBUIIBI, ATOJIOTUS CETYATKU U 3PUTEIHHOTO HEPBA,
HaJINYHE UHPEKIIMOHHBIX WM BUPYCHBIX 3a00JI€BaHUI.
VII. Nmnuiantanus HesamnanuposanHoi MOJI.

Pacnpeoenenue nayuenmos no kpumepuio (cmaous Kamapakmoi)

I'pynnel 00JbHBIX/ cTagUs Tpymma 1 I'pymma 2
KATapPaAKThI

ero
5 (10%) 15 (30%) 20
35 (70%) 28 (56%) 63
10 (20%) 7 (14%) 17
50 (100%) 50 (100%) 100

Cremnensn 3pCJIOCTHU KaTapakTbl, KaK BHJIHO U3 Ta6J'II/IIIBI HaBCPX, B KIMHUYCCKUX
rpynmax B OCHOBHOM HOCHJIA COM3MEPUMBINM XapakTep, Mpeoliagany MalueHThl CO cTaaueit
HE3peson KarapakTel- 63% oT 00IIero Kor4nyecTBa OONBHBIX.

Pacnpeodenenue yuacmnukog ucciedosanusi no kpumepuro <<ucxooHle nokazamenu
KIUHU4ecKol pegppaxyuu >>

I'pynnbl 00JbHBIX BHABI/ KIWHHYECKOH
Py 00 w1/ SER0 I'pynna 1 I'pynna 2 Bcero
pEPPAKIIUHA

OMMETPONHs ¢ ACTHTMATH3MOM 25 (50%) 29 (58%) 54 (54%)
11 (22%) 9 (18%) 20 (20%)
14 (28%) 12 (24%) 26 (26%)
50 (100%) 50 (100%) 100 (100%)

Conepxarntuecs: B Tabiuiie 1udpoBbIe JaHHBIE CBUIETEIBCTBYIOT O TOM, YTO BO BCEX
UCCIIEyeMbIX Tpynnax MpeBaJupOBaIM CIIy4ad HCXOAHON SMMETPONMUYECKON pedpakius
50%- B mepBoii rpyrmiie, 58% — BO BTOpPO#i rpyIie NanueHToB.

Cpa(?HumeJZbell:i ananuz ocmamoyurno2o acmuemamusma 6 30 Ownetl nocie onepayuu

I'pynna 2

I'pynna 1 (C
( C BpyuHO#i | momomb
pasmerkoii ) | VERION

I'pynnsi
IMocae
onepanuoOHHOM
AcTUrmMaTusm

0-0,75 nuontp 25 35
0,75-1,5 quonTp 22 13
1,5-2,25 nuonTp 3 2
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CpasnumenvbHulll AHAIU3 OCMAMOYHO20 NOCIe0NnepayuoHHo2o acmuemamusma 6 90 ownei ( 3-
Mecaya ) nocie onepayuu

0075 mmomrp 27 38

~ 075-LSamomp 23 12
15225 awomrp 0 0

CJIG,HYGT n3 I[BYX Ta6JII/II_ILI, YTO KOJIHUYCCTBO IIAIITMCHTOB y KOTOpBIX CTCIICHb
acturmausM 0-0,75 nuontp ObL1 Oosbliie B BTOpOH rpymie B 1-if mecsi u 3-i mecsi nocine
onepamuu

Omxknonenus MOJI om 3a0annoti ocu umnianmayuu mmHOJI 6 30 oneii
I'pynnbi
CreneHb I'pynna 1 I'pynna 2
OTkJI0HeHHE 0T ( C BpyuHoii pasmerkoii ) | ( C momoms VERION )
3agannbii ocu M-UOJL
0-10 I'pagycos 25 35
10-20 I'paaycos 22 13
20-30 I'paxycos 3 2

Omxknonenus MOJI om 3a0annoti ocu umnianmayuu mm-MOJI 6 90 oueii

I'pynnbl
CreneHpb I'pynna 1 I'pynna 2

OTkJIOHEHHUE 0T (C BpyuHoIii pa3MeTKoii ) (C nomoms VERION )
3agannsbii ocu M-MOJI

0-10 I'paaycos 27 38

10-20 I'paxycos 23 12

20-30 I'panycos 0 0

Beu1 BBISIBIIEHO, YTO cTeneHb OTKIOHeHUs ochk MOJI oT 3amaHHbIi OCH ObUT MEHBIIIE
BCEro B BTOPOH rpymie rae pacueT BoioaHeH ¢ noMombio VERION u Bpapuposanacs ot 0-
10 rpanyca B 1-if mecsitie u 3-it Mmecsina

CpasHumenvbhwill AHAIU3 OMKIOHEHUsL OM IMMEMPONUY (NPOSHO3UpYeMas U NOLYYEHHAsL 8
ucxooe xupypeuu peppaxyus)

T I'pynna 1 I'pynna 2
Py ( C BpyuHOIi pa3mMeTKOii ) (C nomom VERION )

IIpornosupyemasi peppakuusi B ucxone

50 50
XHPYPIrHH OT SMMeTPONHs
Ilosryuenns: peppaknusi B ucxoge 35 44
XHPYPruu
IIpouent 3¢ dexTuBHocth pacuer M-UOJI 70% 88%

[annas Tabmuma AEMOHCTPUPYET, YTO IOJydeHHas OCTpOTa 3peHHs B 2- TpyIIe
makaszajia caMblii ONU3KHI K TPOTHO3UMpYeMoOil pedpakiioii B HCXOAe XUPYPTUU OT
SMMETPOIHH.

3akinloueHue.

Brruucnenne npapwibHOW MomiHOCTH MOJI ¥ MO3UITMOHMPOBAaHUS paHbINE OBLIO
OosbiIoi paboToil, a 3aTeM 3aHHMMAaeTcsl JOIMOJHUTEIbHOE BpEMs Ha MPOBEPKY BCEX
W3MEpPEHM, 4TOOBI yOeAMThCS, YTO OHU OBUIM KaK MOXXHO Oosiee TouHbIMHU. [Iporemypa
TPAAUIIMOHHOW PYYHOH XHPYPTHMH KaTapakThl COCTOUT W3 MHOTHUX JTaloB, KOTOPHIC
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BKJIIOYAIOT B ceOsl YEJOBEYECKUIl pacdeT W BBOJ JAHHBIX, INIE CYIIECTBYET BEpPOSTHOCTb
OLIMOKH.

Cucrema VERION Image Guided System moxeT MOMOYb YMEHBUIMTh BPEMEHHOMN
(GakTOp ¥ BEPOATHOCTh YEIOBEUYCCKUX OMIMOOK HA KAXKIOM OJTame, 4YToObl JIydile
ONTHMH3HUPOBATh MPOIECC M TEM CaMbIM MOBBICUTH 3(P(PEKTHBHOCTH Ui HAC U HAIIUX
HalUEHTOB. JTO TAaKXKe IIOMOTraeT HaM JOCTUYh PE(PPAKIIMOHHBIX PE3yJIbTaTOB, KOTOPHIC MBI
JKenaeM JUIsl HAIMX MManueHToB. KpoMe TOro, NperMyIecTBO HAJIMUMs CUCTEMBI il Oolee
JIETKOTO YTOYHEHHsI HALIMX XUPYPTUYECKHX MapaMeTPOB HEOLCHUMO Ul Halled IPaKTHKH.
VYuuThIBas BCce 3TH MpeUMyIIecTBa, 5 aymato, yro cucrema VERION Image Guided System
U3MEHHT MPABUJIA UTPbI B pePPaKINOHHON XUPYPTHU KaTapaKThl.

besoB A.H., besioBa O.A., besioa E.A.
IIpumeHeHnne 000rameHHOH TPOMOOUMTAMH MJIA3MbI B COYETAHMHU C THAJTYPOHOBOI
KHCJIOTOM NPH JieYeHUH TPABM M 0CT€0apTPUTOB

Kpacnospckuii cocyoapcmeennwiii meouyunckuil ynusepcumem um. npogh. B. @.
Boiino-Aceneyrxozo
(Poccust, Kpacnospck)
doi 10.18411/gqg-31-03-2021-64
idsp sciencerussia-31-03-2021-64

AHHOTaNUA

B Hacrosiee Bpems B Mupe HabupaeT 000pOThI TaKOM METOJ JIeUeHHs], KaK Teparus
oboramenHoi tpombonurtamu rmiaasmoin (Platelet Rich Plasma- manee PRP). [lanubrii Bujg
Tepanuu yxxe okosno 30 JeT IUPOKO MCIOIb3YEeTCs B TPAaBMATOJOTUH JUI JIEYEHUS TPaBM
MBI, CYXOXHWJINNA M CBSI30YHOTO ammapara, B YEIIOCTHO-JIMLEBOM XUPYpruul JUIst
BOCCTAHOBJIEHHMSI yYacCTKOB KOCTH, JEpMAaTOJOTMUM U KOCMETOJIOTMH JUIsl TOBBILICHUS
VIOPYrOCTH TKaHEW, B KapAWOJIOrMH, O(TanbMOJIOTMM U KomOycTtuonoruu. B pamkax
NpOBE/IeHUs] HaydyHOM paboThl Ha 6a3e KpacHOSApPCKOTro rocyaapCTBEHHOTO MEIUIIMHCKOIO
yHUBepcHUTeTa U AKageMuu 00pbObl HaMu ObLIO MpojeueHo 3a 8§ mecsues 30 nmanuentos (14
MYXYHHBI ¥ 16 JKEHIIMH) C pa3pblBaMM MBIIIEYHO-CBSI30YHOTO anapara U ocTeaapTpUTaMHU.
Bo Bcex ciydasix JIMTEnbHOCTh TpaBMbl cocTaBiisia oT 1 1o 10-tu nHEH, a 0ocTeoapTpUThl OT
1 mo 10 ner. CpenHuii BO3pacT MalMEHTOB cocTaBuia 17-25 ner. MbleqyHO-CYX0KUTbHBIE
neGexTsl ObLIM JUAarHOCTHUPOBAHbI HAa OCHOBAaHMM KJIMHUYECKMX M HHCTPYMEHTAIbHBIX
METO/I0B. B pe3ynbTaTe Mbl OJyYMIIN YMEHBIIEHUE BBIPAXXEHHOCTH OOJIEBOTO CUHIPOMA yKe
Ha CJIECOYIOIINN J€Hb, YCKOPEHUE DPETEHEPAllH IOBPEKICHHBIX TKaHEHW, BOCCTaHOBIEHUE
(GYHKIIMM TPaBMHUPOBAHHON KOHEYHOCTH B TeueHue 1-2 Henenb, B 3aBUCUMOCTH OT pa3Mepa
MOBPEXACHUS. A 0OCTEOAPTPUTHI AU MOJIOKUTEIBbHYIO IMHAMUKY Ha BTOPOU Hezene.

Abstract

Currently, such a treatment method as platelet Rich Plasma therapy (hereinafter
referred to as PRP) is gaining momentum in the world. This type of therapy has been widely
used for about 30 years in traumatology for the treatment of injuries to muscles, tendons and
ligaments, in maxillofacial surgery for the restoration of bone areas, dermatology and
cosmetology to increase the elasticity of tissues, in cardiology, ophthalmology and
campustiology. As part of the scientific work on the basis of the Krasnoyarsk State Medical
University and the Academy of Wrestling, we treated 30 patients (14 men and 16 women)
with ruptures of the musculoskeletal system and osteaarthritis for 8 months. In all cases, the
duration of the injury was from 1 to 10 days, and osteoarthritis from 1 to 10 years. The
average age of the patients was 17-25 years. Muscle-tendon defects were diagnosed on the
basis of clinical and instrumental methods. As a result, we received a reduction in the severity
of the pain syndrome the very next day, accelerated regeneration of damaged tissues, and
restoration of the function of the injured limb within 1-2 weeks, depending on the size of the
damage. And osteoarthritis gave a positive trend in the second week.
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Beenenune

[Toustue OGoramenHas Tpombonuramu miazma (Platelet Rich Plasma) — sto miasma
KpOBH TAITUEHTA, C YBEIMYECHHBIM KOJUYECTBOM TpoMmbouToB g0 1 600 000/mki1, Toraa Kaxk,
B HopMe y denoBeka B 1 Mki1 comepkutcst 200-350 Toicssy TpoMOOIIUTOB. TpOMOOIIUTEI — 3TO
€CTECTBEHHbI HCTOYHHK (PaKTOPOB POCTAa M LIUTOKMHOB, KOTOpPHIE NPUBIEKAIOT K MECTY
MOBPEXKJICHUSI JAPYrU€ KICTKHA, TEM CaMbIM YCKOpsSi pEreHepaTUBHBIC IMPOILECCHl B
NOBPEXJCHHBIX TKaHAX. DakTOpbl POCTa — 3TO E€CTECTBEHHBbIC OEJIKM YeJIOBEYECKOTO
OpraHusMa, CriocoOHbIE CTUMYJIHPOBATH POCT, Mponudepannto u auddepeHInpoBKy KIETOK.
OHu BKIIIOYAIOT B ce0s:

TGFBI1 Tpauchopmupyrommue Gakropsl pocta Beta
PDGF Tpomb6onuTapsbie (hakTOpbl pocTa

IGF1 UncynuaononoOHbIe hakTOpsl pocTa

FGF1 ®axrops! pocta ¢pubdbpobiacto

EGF Dnunepmanbhslii pakTop pocra

VEGF BackynosnaorenuansHeiii (hakTop pocra

ean uccneqoBanus:

Pa3paboTka MeTOAMKH TMONY4YEeHHUS W BBEIACHHUS YXKe 00OramleHHOW TpoMOouuTaMu
IJ1a3Mbl CTA0MIIM3UPOBAHHBIM IIFOKOHATOM KaJbIUS MIPH JICYCHUH TPABM MBIIIIL, CYXOKUIHMA
Y CBA30YHOIO arrnapara, Tak xe B cmemennu ¢ APMABUCKOHOM npu octeoaprpurax.

Marepuajibl M METOIBI:

Jns modydeHuss oOorameHHOW TpoMOOIMTaMH IIa3Mbl TPOM3BOIUTCA 3a00p
BEHO3HOM KPOBH B IITIPHIL, C 3apaHee HaOpaHHBIM 1,5 MJT aHTUKOAryJsiHTa, C TIOMOIIBIO UTJIbI
«0aboukn» B konuuecTBe 15 M. KpoBb naiyeHnTa B MIIpHIle CHayala epeMelnBaercs §-Mu
00pa3HbIMH JABI)KCHUSMHU, IOCJIE YEro, MpH MOMOUIM HWIJIBI MEPEHOCUTCS B MPOOUPKY
YCELLBIO-KIT u oxnaxnaercs 40 munyt npu temneparype +4°C. 3areM mojaBepraercs
JIBYKPATHOMY LIEHTpU(YTUPOBAHUIO B poTaTOpHOU LeHTpudyre, ckopocts 3400 o6opotos. B
pe3ynpTaTe uero JjeikouutapHo-TpoMoOouutapusiii cnoit (JITC) mepememaercs B y3Kuid
Mepenieek MpoOUpPKU, U3 KOTOPOTo € MOMOIIBIO Ukl ocymecTBisiercs 3abop JITC, uto u
gBiseTcss OOOTaleHHOW TpPOMOOLMTAMU IUIa3MOM C MOMOUIbI CTaOWUIM3UPOBAHHOTO
rIroKoHara Kaiblus (comepxkut okojo 1 000 000 — 1600 000 TpombGoruToB Ha 1 MK).
BuytpurkaneBas umiuiantanust PRP (Platelet Rich Plasma) npou3BoauTcst HermocpencTBEHHO
B Je(heKT MOBpPEXAEHHBIX MITKHX TKaHei. B pe3ynbTare Wero yxe Ha CIEAYIOUIMI JCHb
3HAUUTENBHO YMEHBIIIAETCA BBIPAKEHHOCTh OOJIEBOTO CHHAPOMA, YCKOPSIOTCS MPOIECCHI
pereHepannuy MOBPEXKACHHBIX TKaHEW, 4YTO PE3KO COKpAIlaeT MEepUOJ BOCCTAHOBJIIEHUS.
Cmemenne ¢ mnomoupio koHHekTopa ¢  APMABHUCKOHOM nepen BBeneHHEM
BHYTPHCYCTaBHO.

Pe3yabrarhl:

B pamkax mnpoBeneHuss HaydHOW paboThl nedeHue mnonydwnu 30 MarueHTOB C
pa3pblBaMU  MBIIIEYHO-CBA30YHOTO ammapaTa ¥ ocTeoapTpuTramMu. Bo Bcex ciydasx
JUTUTENIBHOCTh TPaBMbI cocTaBisuia oT 1 no 14-tu gueit. CpenHuid BO3pacT CIIOPTCMEHOB
coctaBun oT 17 10 25 net. MpIIeyHO-CyX0XKUIbHbIE 1e()eKThl ObLITH AMATHOCTUPOBAHBI HA
OCHOBAHUWH KJIMHUYECKUX U MHCTPYMEHTAIbHBIX METOIOB. [Ipumep 1:

bonbnas I1., 25 ner. [Tonyunna tpasmy 19.11.17 1.

’KanoOp1 Ha ocTpbie 00JH MO0 MEIUATLHON MOBEPXHOCTH MPABOT0 KOJIEHHOTO CyCTaBa
(3 6amna mo Bu3yanpHO-aHajgorooi mkaie (BAILL)).

Ha Y3U ansxorennsie nuHeliHble BKIoUeHus (Puc. 1) mo 0,5 cm.

IZEER AN

Puc. 1. Ausxozennvie nunetinvle 6KII0OYEHU
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B otor ke genp (19.11.17) mnpousBeneHa BHYTPUTKAHEBAas HWMILIAHTALIUS
o0orameHHONW TPOMOOIIUTAMH TIIIA3MBI.

Uepes 2 aus (21.11.17) 6oneBoii cunapoM ymeHbIuics g0 1 6amra mo mkane BAILLL

UYepes 6 nueit (25.11.17) noBTOpHOE BBEACHHE 000TAIEHHOW TPOMOOIIMTAMH TUTA3MBI.

Uepes 9 npmeit (28.11.17) ¢ momeHTa TpaBMbl OOJEBOH CHHAPOM KYIHPOBaH
IIOJIHOCTBIO.

Ha xontponsnom Y3U ot 29.11.2017: npuszHaku 4aCTUYHOI'O BHYTPHUCTBOJIOBOTO
pa3pbiBa MEAMAIBHOM KOJIIaTepadIbHOM CBA3KU B CTAJIMU MOJHOU perenepauuu (Puc. 2).

Puc. 2. Ilpusnaxu yacmuunozo Hympucmeoni08020 paspuléa MeouaibHol KOaIamepaioHou C8A3KU 8 CIaouu
NoIHOU pecenepayuu

BoiBoabI:

[Ipumenenue BHyTpuTKaHeBOM wumiuiantauuu PRP mpu octpoil TpaBme Mbiiil,
CYXOXXWJIMM U CBSI30YHOTO armapara o0ecleurnBaeT YMEHBIIIEHUE BBIPAXKECHHOCTH 00JIEBOTO
CHUHApOMa YK€ Ha cleayroleil neHp mnocie BBeneHuss PRP, yckopenue perenepanuu
MOBPEXKICHHBIX TKaHEW, BOCCTAHOBIEHHWE (YHKIIMA TPAaBMUPOBAHHONW KOHEYHOCTH U
BO3BpAILIEHUE CIIOPTCMEHA K TPEHUPOBKAM B TeueHue 1-2 Henlenb, B 3aBUCUMOCTH OT pa3Mepa
MOBPEXKJICHUS. A MalMEeHThl C OCTeoapTpUTaMH OTMETWIM cHWkeHue bC, yMmeHbleHue
TYTOMOJBUKHOCTH, yiyullleHHe (QyHKIIMH CyCTaBOB. Bce 3TO MONMOKUTENFHO CKa3bIBAETCS Ha
Ka4yeCTBE KU3HU MAIlUEHTOB.

Introduction

Platelet Rich Plasma (Platelet Rich Plasma) is the blood plasma of a patient, with an
increased number of platelets up to 1,600,000 / pl, whereas, normally, a person in 1 pl
contains 200-350 thousand platelets. Platelets are a natural source of growth factors and
cytokines that attract other cells to the site of damage, thereby accelerating the regenerative
processes in damaged tissues. Growth factors are natural proteins of the human body that can
stimulate the growth, proliferation and differentiation of cells. These include:

1. TGFB1 Transforming Growth Factors Beta
2. PDGEF Platelet Growth Factors

3. IGF1 Insulin-like Growth Factors

4. FGF1 Fibroblast growth factors

5. EGF Epidermal Growth Factor

6. VEGF Vasculoendothelial Growth Factor

The aim of the study:

To develop a technique for obtaining and administering platelet-rich plasma with
stabilized calcium gluconate in the treatment of injuries to muscles, tendons and ligaments, as
well as in combination with ARMAVISCON in osteoarthritis.

Materials and methods:

To obtain platelet-rich plasma, venous blood is taken into a syringe, with a pre-
selected 1.5 ml of anticoagulant, using a butterfly needle in an amount of 15 ml. The patient's
blood in the syringe is first mixed with 8-shaped movements, after which, using a needle, it is
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transferred to a YCELLBIO-KIT test tube and cooled for 40 minutes at a temperature of
+4°C. Then it is subjected to double centrifugation in a rotary centrifuge, the speed of 3400
revolutions. As a result, the leukocyte-platelet layer (LTS) moves into the narrow isthmus of
the test tube, from which the LTS is taken using a needle, which is a platelet-rich plasma with
the help of stabilized calcium gluconate (contains about 1 000 000 — 1 600 000 platelets per 1
ul). Intra-tissue implantation of PRP (Platelet Rich Plasma) is performed directly into the
defect of damaged soft tissues. As a result, the next day significantly reduces the severity of
the pain syndrome, accelerates the regeneration of damaged tissues, which dramatically
reduces the recovery period. Mixing with a connector with ARMAVISCON before intra-
articular injection.

Results:

As part of the scientific work, 30 patients with torn musculoskeletal system and
osteoarthritis received treatment. In all cases, the duration of the injury was from 1 to 14 days.
The average age of the athletes ranged from 17 to 25 years. Muscle-tendon defects were
diagnosed on the basis of clinical and instrumental methods. Example 1:

Patient P., 25 years old. | was injured on 19.11.17.

Complaints of acute pain on the medial surface of the right knee joint (3 points on the
visual-analog scale (VAS)).

On ultrasound, anechoic linear inclusions (Fig. 1) are up to 0.5 cm.

Fig. 1. Anechoic linear inclusions

On the same day (19.11.17), intra-tissue implantation of platelet-rich plasma was
performed.

After 2 days (21.11.17), the pain syndrome decreased to 1 point on the VAS scale.

After 6 days (25.11.17), repeated administration of platelet-rich plasma.

After 9 days (28.11.17) from the moment of the injury, the pain syndrome was
completely stopped.

On the control ultrasound of 29.11.2017: signs of a partial intra-stem rupture of the
medial collateral ligament in the stage of complete regeneration (Fig. 2).

Fig. 2. Signs of partial intracranial rture of the medial collateral ligament in the stage of complete
regeneration
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Conclusions:

The use of intra-tissue implantation of PRP in acute injuries of muscles, tendons and
ligamentous apparatus provides a reduction in the severity of pain on the next day after the
introduction of PRP, acceleration of the regeneration of damaged tissues, restoration of the
function of the injured limb and the athlete's return to training within 1-2 weeks, depending on
the size of the damage. And patients with osteoarthritis noted a decrease in BS, a decrease in
stiffness, and an improvement in joint function. All this has a positive effect on the quality of
life of patients.

***
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2. I''M. 3aropoansii, I1.I"Myxa, A.C. SctokeBuu, H.II. 'yneBud: oTeuecTBEeHHBIH M 3apyOeKHBIH OIBIT
npuMeHeHus PRP-Tepanuu B MeTuInMHEEe U CHOPTUBHOM MPaKTHKE

3. E.E Aukacos, D.H. be3yrnos, A.A. YubsHos, B.B. Kypmes, A.Jl. Penertok, O.H. EropoBa: npumenenue
ayToIIa3Mbl, 000TalIeHHOW TPOMOOIINTaAMH, B KIIMHUYECKOH MPaKTHKE
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I'pamenkoBa A.H.2’3, Iy3un C.H. 1'2’4, boroBa O.T.l, Aukacos E.E. 2, HUsanosa JI.B.}
Peabuiuranus nocijie ycTpaHeHHsl 1MACTa3a NPAMbIX MBI ;KUBOTA ¢ IPUMeEHEHHEM
OT/JeJbHBIX TPEHAKEPOB MeXaHOTEePANNHU

Y\oIrFOY 4110 PMAHIIO Munsopasa Poccuu
2@I'A0Y BO Ceuenosckui Ynusepcumem Munzopasa Poccuu
SOKY3 MCY MBJ] [lenmp 6occmarnosumenvhoi meouyunsl u peaburumayuu "bepesosas
powa "
‘*OIBHY «DedepanbHulli HAYUHO — KIUHUYECKUU YEeHMDP PeaHUMAMOI02UU U
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(Poccust, Mockea)
doi 10.18411/gq-31-03-2021-02
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AHHOTAIHSA

Jlnacta3 mpsSMBIX MBIII 3TO PACXOXKIACHHE BHYTPEHHUX KpPaeB OTUX MBI Ha
paccrosinue Oosiee 27 MM Ha ypoBHE IyIMKa, Uiy Oosee 22 MM Ha ypoBHE 3 CM Haj MYIKOM
BCJICJICTBHE OCIIA0JICHUs] M PACTSHKCHUS O€Nloi JIMHUHM JKUBOTA. TEPMHUH «IMACTa3»
MPOUCXOIUT OT TPEUYECKOro CIIOBa Ol0GTAGLS, YTO O3HAYAET «PACXOXKIEHHE». ITO MOMKET
MIPOU30UTH BO BpeMsi OEPEMEHHOCTHU U MOCTIE POJOB, MOXKET nmopaxarb 10 100% GepemMeHHbIX
JKEHIIIMH, ¥ MOXET COXPaHAThCS OTIENBbHO B TMOCIEpoIoBOM Tmepuoge y 35-60%
KEHIIUH. [IpsiMble MBIIIIBI KUBOTA — ATO JIBE BEPTHKAIbHBIE MBIIIIBI, PACIOIOXKEHHBIE
MEXIy pedepHO Myroil W JIOHHOW KOCThIO. [IpaBas w jeBast MpsMbIE MBIIIIBI COSTUMHEHBI
MeXay coOoi Tak Ha3bIBaeMOW Oenoil JTWHHWEeW — TOHKOW M TPOYHON CYXOXKHUIBbHOMN
MeMOpaHOi 0enoro mBeTa (MMEHHO MOITOMY OHA M Ha3bIBaeTCsl «Oenoil nmuHueiy). benbrit
[IBET €l MpuaaeT OOJBIIOE KOJIMYECTBO MPOUYHOTO (PUOPUIUISIPHOTO (BOJOKHUCTOTO) Oenka
KOJIJIAT€HA U OTCYTCTBHE MBIIICYHBIX BOJOKOH.

KiroueBble cjioBa: jauactas, HpsiMble MBILIIBl KUBOTA, JiedeOHas T'MMHACTHUKA,
MIOCJIEPOAOBOM MEPUO.

Ha ceropnsmHuii 1eHb Mao YTO U3BECTHO O Hanboiee F3(PPEKTUBHBIX YIPAKHEHUIX
JUISL TIpecca Kak BO BpeMsi OEpEMEHHOCTH, TaK U IMOciie pooB. B 4yacTHOCTH, MaJlo TaHHBIX O
TOM, Kakue ymnpakHeHHs Haubosiee 3((EKTUBHBI JUISI CYKEHHMS AMAcTa3a MPSIMBIX MBI
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JKUBOTA. byieT paccMOTpeH KIMHUYECKUN CIIy4al U moaoop (pU3MUYECKuX YIpakHEHHH I
JaNbHEHIIEro MPaKTHYECKOT0 IPUMEHEHHSI.

Onucanue KOHKPETHOTO KIIMHUYECKOTO Cllydast

Kenmmnaa 1993 r.p. Poct 164, Bec 66.200, UMT = 24,5 (u30BITOK Macchl Tena)
[Tynec 68 yn/mun, SpO,=98, CAJIl 110/JAH 60 mm pr.ct.. B 2017 romy Obum poJsI
(kecapeBo ceyeHue). B nanpHeiIeM MOSBMIIMCH KaloObl Ha PACXOXKIECHHE MPSMBIX MBbIIII]
xKuBOoTa. Jlo omepanuu JIOKaIbHBIA CcTaTyc: B IIyIOYHOM 00JacTM HMMeeTCs Ipbhka
BBIMIIYMBaHue pazmepoM 3,0%2,0 cMm. rpebka cBOOOIHO HAINPABIAETCS B OPIOLIHYIO TMOJIOCTb.
Beime mynka ormeuaeTcs Juacta3 OpsAMbIX MbII kuBoTa. Humke mnynka umeercs
BBIPQKEHHBI KOXKHO — JKHPOBOH QapTyk mnepenHeil OpromHod crtenku. SuBaps 2020-
NAlMEHTKE BBINOJIHEHA ONepalys: IUIaCTHKa IIYMOYHOTO KOJIblA, YCTpaHEHHE Juacrasa
NPSMBIX MBI )KUBOTA. AOJOMUHOIIIIACTHKA.

Tabnuya 1.
AHanuz Kpo6u u KIUHUKO —UHCIPYMEHMAIbHBIX 00C1e008aHUl
TefikownTs 5.85 I'moxo3a VY3U opraxos
I'emaroxpur 44.1% b ’ DosuHousl 2,4% (uazma)4,s OpIONIHOM
TBIC/MKIT
MMOJIB/JT MOJIOCTH:
I'emorno6ux Heiitpoduisl o Kpeatunusn 75 3XOIpPU3HAKU
14.2r/nn 48.9% basoguit 0,5% MKMOJIB/JI MYTTOYHO! TPBIXKU U
DputporuTsl 4.61 N AnATI17En/n Oo6muit 6emok JlacTa3 IpsSMBIX
MJTH/MKJT Tamporyrer 34.2% AcATI14En/n 72r/n MBITIII]
Tomboruter 350 Morowrst 14.0% Bunnpyoun ) OKT*: I-ICC-55,V
THIC/MKJI 11.7MKMOITB/NT PUTM CHHYCOBBIN
: |
- '
. h‘k\\. A .
2 cmaous ouacmasa
[IpoBenena peaObwiMTalMOHHAs TIpOrpaMma B PEXKHME BOCCTAHOBUTEIHHOU

MeAHIIMHBI MeToamMu: JIexka Ha criuHe:
7. BTATMBaHHE W HaJyBaHUe )uBOTa 1o 10 pas;
8. He cuIbHOE HaMpsHKEHHE MBI OproiTHoro mpecca(yaepxkanue mo 5 cex*10

pas);

9. mnoXHUMaHHE COTHYTOM HOTOW K KUBOTY, YAEp)KaHUE 5 cek™Kaxaoi HOroif
o 5 pas;

10. momHMMaHUEe TONOBBI (MOAOOPOAOK KacaeTcsl Tpynau, yaepxkanwe 5 cex*10
pa3)

11. Cupa: 1. nakion Buepen 10 pa3s; 2. HaKJIOH BrpaBo  BieBo 1o 10 pas;
* Mexanotepanus David Back Conce:
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1. DAVID 150 Lumbar/Thoracic Lateral Flexion — 6okoBoe crubanue
HOSICHUYHOTO U TPYIHOTO OT/IENIa [T03BOHOYHHKA;
2. DAVID 120 Lumbar/Thoracic Rotation — BpaiieHne MOSCHHYHOIO W
IPYIHOTO OT/ENIa MO3BOHOYHUKA;
3. DAVID 1150 Lateral Flexion — 6okoBoe crubanue mosiCHUYHOIO;
4. DAVID 1110 Back Extension — pazrubanue mosiCHU4HOTr0;
5. DAVID 1100 Body Traction— Buc Ha JOKTSAX (BBITSXKCHHE).
B maHHOM KIMHMYECKOM CiIydae METOJ IMPUMEHUM IS TOAMCPIKAHUS U YKPEIUICHHE
nepeiHe-00KOBBIX TPYIIIT MBIIII] )KABOTA, YTO MPHBOAWT K CTAOMIBHOCTH U 3()(PEKTHBHOCTH
METO/IC JICUCHHUS, YTO B JaJbHENIIIEM TpeOyeT KOJUUECTBEHHYIO I0KAa3aTe/IbHYIO Oasy.

***
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AHHOTaIUA

Hemorpaduueckass curyanuss B Poccuiickoit ®denepaiiui B HacTosillee BpeMs He
onHO3HAa4YHA. HaOmomaercss CHIDKEHHE PENpOJTYKTUBHOTO IOTEHIMAIA HAI[UH, KOTOPOe
ONpPENIETIEHO HETaTUBHBIMU COLMAJIbHBIMUA TEHACHIMSAMHU, HHU3KHUM YPOBHEM 3J0pPOBBS
JKEHIIIUH  PENpOAYKTHBHOTO Bo3pacTa. B  clokuBIedcs CUTyallud  HEO0OXOIUMBI
LEHTPAIM30BAaHHBIE MEPOIPUATHS, HAMPABICHHbIE HA YIYYIICHHE PENPOAYKTHUBHOTO ITyJa.
Hexotopeie aBTOpPBI  CUMTAIOT AaKTyaJdbHBIM DPAa3BUTHE TCUXOJIOTHYECKOW  ITOMOIIH
MarUeHTKaM, CTpaJarIiuM OecruiofueM, B TOM uucie npu jgedeHuun metonom OKO. Ha
JAHHOM JTalle pa3BUTUS KIMHUYECKOM MEIUIIMHBI, MbI HaONIOJaeM, 4YTO CHCTEMa
MICUXOCOLUUATIBHON TOMOIIM KeHIMHaM, noiaydaomum IKO, HenrocTtatouHo pa3Buta. Hame
WCCJICIOBAHKUE TIOCBSIICHO BBISIBJICHUIO OCOOCHHOCTEH TICUXOJIOTHYECKUX XapaKTEPUCTUK
(TICUXWUYECKUX COCTOSIHUM, JHYHOCTHOM U PEAKTUBHOM TPEBOKHOCTH) Y JKEHIIMH C
HeymauyHbiMu TonbiTkaMu DKO B anamuesze. COIMOJIOTHYECKOE MCCIIEIOBAHKE TIPOBOIUII
METOJIOM aKTUBHOTO AaHKETHUPOBAHHUS JKEHIIMH MO CIHeIUaIbHbBIM TecTaM. YPOBEHb
PEaKTUBHON M JHUYHOCTHON TPEBOKHOCTU OMpeAersyics mo tectaM XaHuHa-Crunbeprepa.
Hannurie TpeBOXKHOCTH M JEMPECCUBHBIX PEAKIIMI HA 3Tane MOJArOTOBKH K JICUEHHUIO JTOJIKHBI
SIBASITHCSL TOKAa3aHUEM JJIS ICUXOJIOTHYECKOTO KOHCYJIbTUPOBAHUS.

KuroueBble ciioBa: Oecriione, TMIHOCTHASI TPEBOKHOCTh, pEaKTUBHAS TPEBOKHOCTb,
MICUXUYECKOE COCTOSHUE, IKCTPAKOPIOPATIBLHOE OIJIOI0TBOPEHUE

Abstract

The demographic situation in the Russian Federation is currently mixed. There has
been a decline in the reproductive capacity of the nation, which is determined by negative
social trends and the low level of health of women of reproductive age. This situation calls for
centralized interventions to improve the reproductive pool. Some authors consider it
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necessary to develop psychological assistance for infertility patients, including IVF treatment.
At this stage of clinical development, we see that the system of psychosocial care for women
receiving IVF is not sufficiently developed. Our research focuses on the identification of
psychological characteristics (mental states, personal and reactive anxiety) in women with
failed IVF attempts in the history. The sociological study was carried out by means of an
active survey of women on special tests. The level of reactive and personal anxiety was
determined by the Hanin-Spielberger tests. Anxiety and depressive reactions in preparation
for treatment should be an indication for psychological counselling.

Keywords: infertility, personal anxiety, reactive anxiety, mental state, in vitro
fertilization

Beenenue. B nmBamnare mepBoM Beke mpobiiema Oecrionus W, CBS3aHHBIE C HEl
npo0JieMbl TCUXUYECKMX PACCTPOMCTB y JKEHUIMH, KpailHe aKTyalbHbl. Y NAalMeHTOK,
KOTOpBIE CTPAAIOT OECIUIOUEM, TTPOCIICKUBACTCS HETaTUBHAS TEHICHIUS POCTA TPEBOKHBIX
paccTpOMCTB M JICTIPECCUBHBIX  cocToAHMM. JlaHHble BcemupHON — opraHu3anuu
3IpaBOOXPAaHEHUSI YKA3bIBAIOT Ha TO, YTO YacToTa Oecruionus B mupe cocrasisier 10-15 % u
HE UMEEeT TeHACHIMU K cCHkenuro [1]. HacTosimyro pacnpocTpaHeHHOCTh OSCIUIONUS TPYIAHO
OIICHUTh HW3-32 HEOJHOPOJIHOCTH KPUTEPHEB, KOTOPHIE HCIIONB3YIOTCA JJIsi ONpeaesieHUs
Oecronusa. OOIEN3BECTHO, UYTO MpobiieMa Oecruiofusi SBISETCS KIMHUYECKOW, MEIUKO-
COUMAIBHOM M  COLIMAJIbHO-TICUXOJIOTMYECKON. becmiogue HEratTuBHO BIMSET Ha
neMorpauuecKkyo CUTYaluio B CTpaHe, 4acTO NPUBOIUT K KOH(MIMKTHBIM CHUTYalUsM B
CEMBbSX, TICUXOJOTUYECKOMY THUCKOM(OPTY CYNPYroB, pOCTy YHCIa pa3BojoB. MHTepec k
W3YYCHHUIO NICUXUYECKUX COCTOSHUM, JIMYHOCTHBIX OCOOCHHOCTEH JKEHIIMH OOYCIIOBJICH TEM,
YTO HEKOTOPHIE aBTOPHI CUUTAIOT, YTO MCUXOIMOILMOHAIBHBIE PACCTPONCTBA MOKHO OTHECTH
K MaTOT€HETUYECKOMY 3BEHY OECIIONHS, TaK KaK MCUXOJIOTUYECKUE XaPAKTEPUCTUKU MOTYT
OTIOCpPEZIOBaTh CTPECC, CBSI3aHHBIA C TepekuBaHueM Oecruionus. Kpome toro, oHU MOTyT
JeKaTh B OCHOBE IICHXOTEHHBIX (opM Oecriionus, MPeaoNnpeAensTh MCUXOIOTUYECKUE
MOCJIENCTBUSL  OECIUIONUS, BIUSIOIIME  BIOCICACTBUM HA  HCXOJ  €ro  JICUYCHHS.
[Icuxonorudeckne XapakTEpPUCTUKH (TICUXUYECKHE COCTOSHUS, JTUYHOCTHBIE OCOOEHHOCTH)
JKEHIUH ¢ HeyaauHbiMu momnbiTkamMu OKO B aHamMHe3e MOTYT BBICTYIIaTh B KaueCTBE
ATHOJOTUYECKOTO (DaKTOpa pa3BUTHs MOTPAHUYHBIX MCHUXUYECKUX PACCTPOMCTB, BIUATH HA
YCHENIHOCTh POJIOB, a TaKXe Ha IMocjeayolee pa3Buthue pedeHka. [lanueHTku c
HeynauHbiMu nonbiTkaMu OKO B aHaMmHe3e, yalle BCEro MMEKOT JUIMTENbHBIA aHaMHE3
Oecruiojusi, ¢ OSTUM CBSI3aHO TO, YTO K Hadally JIEUEHUS OHU MOTYT HaXOIUThCS B
MICUX03MOLIMOHATIBHOM cTpecce. HepeanuzoBannas penpoyKTUBHAs byHKIHISA
paclieHUBaeTCsl JKCHIMMHAMHU KaK HEMOJHOIEHHOCTh JKU3HU, a ATO TPHUBOAUT K POCTY
TpPEeBOTH, (JOPMHUPOBAHUIO JEMPECCUU, MCUXOCOMATHYECKONH MaToJoruu. VIMEHHO ModTOMY
MICUXUYECKOE COCTOSIHME TAIMEHTOK ¢ HeyAgadyHbiMu mnonbiTkamu OKO B aHamHese
paccMaTpuBaeTcsl Kak  pe3yJabTHUpPYIOIIash 4YacTh JIEHCTBUS  HEKOTOPHIX  (PaKTOPOB:
COMATHUYECKUX, WHAUBUIYATbHBIX TICUXOJOTUYECKUX OCOOCHHOCTEM H TEeHHUTAJIbHOMN
naronoruu[2,3]. XOTs TUpUYHMHBI, NPUBOIAIIME K JiedeHUt0 u camo OKO sBistorcs
CTpeccoBbIMH (aKTOpaMu Il TIAIMEHTOK, CYIICCTBYIOT OOJIbIINE WHAWBUAYATbHBIC
paznuyusi B NCUXOSPMOIMOHAIBHOM COCTOSIHUM Y JKEHIIMH B 3TOT Mepuoja. B HEKOTOpbIX
MCCJIEIOBAHMAX TIOKA3aHO, YTO MpH yBeandYeHUH nonbiTok DKO, ycunmBaeTcs nenpeccuBHas
CUMIITOMAaTHKa, HAUMHAIOT Pa3BUBATHCS TPEBOKHO-ACIPECCUBHBIE paccTpoiicTBa. B Toxke
BpeMs, B JIPYTUX HCCIEJOBAHUSAX HE OOHAPYKMBAIOTCA TICUXOJOTHUYECKHE TMPOOIEMBI,
cBs3aHHbIe ¢ nponeaypoit KO, a ncuxosMonuMoHAIbHOE HANPSKEHUE Pa3BUBAETCS TOJIBKO
MIPU PeATbHO TPYAHBIX KU3HEHHBIX CUTYAIUH.

[lenp HACTOSIIETO UCCIEIOBAHUS — BBISBUTH OCOOCHHOCTU MCUXMUYECKUX COCTOSHHIA,
JIMYHOCTHOM M PEAKTUBHOM TPEBOKHOCTH Y KEHINMH C HeydayHbIMU mnonbiTkamu OKO B
aHaMHe3e.
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Marepuan u wmetronbl. B wuccnenoBanuu npuHsiaun ydactue 100 manueHToK C
JMarHo30M Oecruioine, KoTopble nmenu 6onee 2 Heynaynbix nonbTok KO B anamuese. Otu
MAMEHTKU COCTAaBWJIM OCHOBHYIO Ipynny. B koHTponbHyro rpynny Bxoawid 30 MOJIOABIX
37I0POBBIX KEHIIMH, KOTOPHIE YYacCTBOBAJIM B IMpOrpaMMe <«IOHOp SULIEKIETKH». Bospact
MAlMEHTOK, BKJIKOYEHHBIX B OCHOBHYIO M KOHTPOJBHYIO Tpyniy BapbupoBai ot 21 o 35 ner,
Ipyu ATOM cpeaHuii Bo3pacT coctaBisin 31,5+£3,4 mer. KoHTposibHas M OCHOBHAs TPYIIIBI
COOTBETCTBOBAJIM IO COIMAJIbHO-IEMOrpaguueckoMy M  BO3pacTHOMY cocTaBy. Y 36%
KCHIMH JUIMTENIBHOCTh HAOIIOACHUS TO MpobiemMe OecIuionusi OrpaHUYMBANIACh ABYMS
ronamu; 43% JKCHIIUH HAOMIOJAIOTCS B MEPUOJA OT JABYX JO 4YeThipex JjeT; 21% KeHIuH
HaOromaroTcs 6oee YyeThIpex Jer.

B nporpamMmmy «ZI0HOPBI OOIIMTOBY OBLIIM BKJIIOUEHBI KEHIIMHBI OT 18 10 35 ner; 6e3
COMAaTUYECKOW TATOJOTUU M TICHXWYECKUX 3a0oJeBaHUi; 0e3 BpeIHBIX 3a00JICBaHMUIA,
UMEIOLINX CBOEro 3/10poBOro pedeHka. IIpeTeHneHTKH Ha JOHOPCTBO OOLIUTOB MPOXOIST
THIATEJIbHBIM OTOOp, TIIATEIbHOE OOCIEI0BaHUE, OTIPABISAIOTCS Ha KOHCYJIbTallUU K
Y3KOMPO(MUIBHBIM CIIEHHUATUCTaM. Y JaHHBIX MalMeHTOK HCKIIOYAIOTCS BCEBO3MOXKHBIE
MH(pEKINY, XpOHUYECKUEe OOJe3HH, INcuxojoruueckue paccrpoiicrtsa. M3 100  xeHuH,
JKENaroUMX CTaTh JIOHOPOM, PEaJM30BaTh 3Ty BO3MOYKHOCTh CMOIJVIA TOJIBKO TPETh. IJTO
KaTeropus a0COIOTHO 370POBBIX JIFOIEH.

C uenpl0 JTOCKOHAJIBHOIO AaHaJIU3a COCTOSHUS 3J0POBbS KEHUIMH IPOBOJIUIIOCH
KOMIUIEKCHOE KJIMHUKO-JIa0OpaTOPHOE U HMHCTPYMEHTAJIbHOE OO0CJE0BaHUE COIJIACHO
npuka3zy Munucrepcrta 3apaBooxpanenust Poccuiickoit @enepauuu ot 30 aBrycra 2012 r.
Nel07n

Counonornyeckoe MCCieI0BaHUE MPOBOAWIA METOAOM AKTUBHOIO AHKETUPOBAHUS
JKEHIIUH TO CIHEUUaJbHBIM TE€CTaM. YPOBEHb JIMYHOCTHOM (yCTOMYMBAsi XapaKTEpUCTHUKA
YeNOBeKa) U CHUTYAllMOHHOM TPEBOXKHOCTH ( TPEBOKHOCTh Ha TEKYIIUH MOMEHT)
omnpezensics mo TtectamM XaHuHa-CrnwiOeprepa.  JlaHHBI TecT MpeacTaBiIeH B BUIE
onpocHuka u3 40 Bompocos. [llxana TpeBOXKHOCTH conepkUT 20 yTBEpKIACHUH,
HaIpaBJIECHHBIX Ha OIEHKY CUTYaTHMBHOM TPEBOKHOCTH, M 20 yTBEpKIECHUW — JMYHOCTHOMN
TPEBOKHOCTU. TeCT SABISAETCS HAAECKHBIM HCTOYHMKOM HMH(POPMAIMU O CAMOOIIEHKE YPOBHS
CBOEM TpPEBOKHOCTU B JIaHHBII MOMEHT (p€akTHBHasi TPEBOXKHOCTb) M JIMYHOCTHOMN
TPEBOKHOCTU (KaK YCTOMYMBON XapaKTEPHCTUKH YelOBeKa). BBIAENAIOTCS TpU ypOBHS:
MeHee 30- HU3KUH YpOBEHb TPEBOKHOCTH, 31-45 OamnoB — cpennuil u 6osnee 46 OamioB —
BBICOKMI ypoBeHb. Tect Obu1 paspaboran Y.JI. Cnunbeprepom u anantupoBan HO.JL
XaHUHBIM.

JIJis cTaTUCTUYECKOTO aHaiu3a JAHHBIX ObUT HMCHONB30BAaH CTAaHAAPTHBIA KOMILIEKC
NPUKIAIHBIX cTaTUCTUYeCKuX nporpaMM Windows. JIocTOBEpHOCTh pa3iMuuii OLIEHHWBAJAChH
npu nomoiu kpurepust CteroaeHTa. J{octoBepHbiMu cunTanuch oTianuus npu p<0,01.

Pesynbratel m oOcyxknenue. IlarmeHTKHM W3 OCHOBHOW TPYMNBI  Yalle CTpaaaid
3a00JIEBaHUSAMH KENYJAOYHO-KUIIIEYHOTO TpakTa (29,3%) , m30BITOUHON Maccoil Tema u
O)KHPEHHEM, YeM JKCHIIUHBI KOHTpPOJIbHOW rpymmbl. Cpenu 3a00JIeBaHHM KEITYAOYHO-
KHUIIIEYHOTO TpaKTa CTATUCTUYECKH 3HAUYMMbIE PaA3IMyUsl KacallUChb XPOHMYECKOTO KOJIHMTA
(9,0%) u xpormdeckoro ractputa (32,7%). 3aboneBanus JIOP-opranos uarie BCTpedaiuch y
JKEHIIUH «JOHOPOB OOIIMTOB», YeM Yy MalueHTok ¢ OecrumomueM (54,5% u 12,2%), HO
CTPYKTypa 3TOH MNaTojoruu ObUTa pa3iauuHoi. YacToTa XpOHHUYECKOTO TOH3WJUIMTA Oblia
onnHakoBoil — 27,2% B ocHOBHOM rpynne u 28,2% B KOHTPOJIBHON. B 11e0M KonuuecTBo
KEHIMH C OJHUM WJIM HECKOJbKUMH OYaraMu XpOHHUYECKOW WH(OEKIuu (muesoHedpur,
TOH3WUIUT) B KOHTPOJBHOM rpyme coctaBmiio (57,7%).

VYV mamueHToK ¢ HeyaayHbiMu mnonbiTkamMu DKO B aHamMHe3e BCTPEUAIUCh TaKUeE
dbopMbI HapyIIeHUH MEHCTpyaJlIbHON (YHKIUU, KaK MEPUMEHCTpyallbHOE KpPOBOMAaszaHUeE
(19,8%), anbromenopes (38,5% ).

B aHamHe3e mnanueHTOK OCHOBHOMU IPYyNIbl  BCTPEYAINCh BOCHAIMUTENIbHbBIC
3a0oJieBaHusl OpraHoB Majoro tasa (59,8%), muoma matku (18,1%), HapyKHBII T€HUTAIbHBIN
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sugomerpuo3  (10,9%), runepmiactudeckue mporecchl  sHAOMeTpus  (9,4%) u
JNOOPOKAYeCTBEHHbIE OMYXOJHM SUYHHKOB (25,7%). Wnbexuuu, mnepenaBacMple MOJIOBBIM
IyTeM BCTpedaauch B anamuese 43,7%.

Bce BbIsIBICHHBIE B pe3ysbTaTe KIMHHYECKOTO, JJAOOPATOPHOTO M SHAOCKOINYECKOTO
oOcreoBaHUs HApYIICHUS Y' TAIIMEHTOK ¢ HeyladyHbIMU nonbiTkamMu DKO B aHamHe3e ObuIH
KOPPUTHMPOBaHbI B ITpoLiecce MOAroTOBKH K 1K1y IKO.

Cpenu >xeHIIMH, KOoTOpble ObuM Hampasiensl Ha DKO, roponckumu O 74,0%,
CeIbCKUMH JKHUTeNbHULIAMU -36,0%. Cpenu mNauueHTok, mnpomenmux npoueaypy KO
npeBanupoBanu ciayxamue (77,0%). VYpoBenb oOpaszoBanusa: 69,0% wumenu BeiclIee
oOpazoBanue u 31,0% — cpennee crenuanbHoe. B 3apeructpupoBaHHOM Opake COCTOSIU
77,0% >xenmun, 23,0% Obuin B rpaxaaHckoM Opake. [lo3Bonuth cebe MarepuaibHbIE
3aTpaThl, CBsI3aHHBIE C NpoBeneHueM nporpammbsl KO, mMoryt He Bce keHIIMHBI. M3 Bcex
ONpPOILEHHBIX, Tonbko 17,0% wuMenu BBICOKMN MaTepUaIbHBIA YPOBEHb XKHU3HU. Bce
NAlUEHTKH MPOXHUBAIM B  yJOBJIETBOPUTENBHBIX JKWIMIIHBIX  ycioBusx. Cpenu
yuacTBOBaBUINX B nporpamme DKO KeHIIUH ¢ HU3KUM YPOBHEM >KM3HU U MPOKUBABIIUX B
TUTOXMX KIJIUIIHBIX YCIOBUSX HE OBLIO.

[Ipu n3ydeHun caMOOLICHKH TPEBOKHOCTU YCTAaHOBJICHO, 4TO Y 93 (94,3%) nanmeHTok
OCHOBHOI TIpyHIbl yYpOBEHb PEAKTUBHON TPEBOKHOCTU ObUI CPEIHUM MU BBICOKMM. B
KOHTPOJIBHOH TPYIIIIE YPOBEHb PEAaKTUBHON TpeBOkHOCTH y 27 (84,4%) OBLI HU3KHM H
Tonbko y 3 (15,6%) — cpenuum.

Cpennuii mokasareinb PEaKTUBHOM TPEBOKHOCTH B OCHOBHOM TpyNIE€ COCTaBUII
43,88+1,61 Oamna u ObUI CTATUCTUYECKU JOCTOBEPHO BBIIIE COOTBETCTBYIOUIETO MOKA3aTeNs
rpynnsl KOHTpois — 32,34+0,97 Gamna (p<0,01). Iloka3aTenb peakTUBHOH TPEBOKHOCTHU
ABJIIETCS TMPOSIBJIEHMEM TaK Ha3bIBAEMOW HMOLIMOHAJIBHON peakluuu Ha CTPECCOBYIO
CHUTYAIIHIO, YTO MOXKET OBITH 00YCIOBICHO NICHX0IMOLIMOHAIBHOM JIe3alanTalreil ManueHTOK
¢ HeyaauHbiMM noneliTkamu OKO B anHamHese. [Ipu oLieHKe cpelHHX MOKas3aTenedl YpPOBHs
JUYHOCTHON TPEBOXHOCTH, KOTOPBIH B OCHOBHOW rpymme coctaBun 40,69+1,27 OGanna, a B
rpynmne KoHTpons — 37,91+1,36 Oanna, cTaTUCTUYECKH JOCTOBEPHOM pa3HMIBI B Ipyrnmax
HCCJIEIOBaHMs YCTaHOBIEHO He Obuio (p>0,05), HO mpu paccMOTPEHUM paCHpPEesICHUs MO
YPOBHSIM OTMEYEHO, YTO B OCHOBHOH TIpymme Nnpeo0iagaeT BHICOKUH YPOBEHb JHMUYHOCTHOMN
TpeBoxkHOCTH (51,43%), a B KOHTPOJIBHOM — cpenuuit (56,25%).

VYuuTeiBasg, 4To Oo0Jee MOJOBMHBI MAIMEHTOK C HeydauHbIMU momnbiTkamMu OKO B
aHaAMHE3€ HUMEIOT BBICOKMI YPOBEHb JIMYHOCTHOW TPEBOKHOCTH, KOTOpas SBISAETCS
YCTOMUYMBOW WHAMBUAYAIBHON XapaKTEPUCTUKOH, OTPAXKAIOIIEH IIPEIPaCIOIOKEHHOCTD
cyOBeKTa K TpeBOre, JaHHBIN (aKT CleyeT paccMaTpuBaTh Kak (pakTop, CrIoCOOCTBYIOMIMN K
MOBTOPHBIM HeyqauHbIM nomnbiTkam JKO.

B wuccnenoBanmsx Bruffaerts R. [4] Bbimensiercsi, 9TO MPOSIBICHHUS IETPECCHBHBIX
COCTOSIHUHM,  CONPOBOXJAIOUIMECS  NEepeXMBAaHWEM  BHHBI  HM3-32  HECIIOCOOHOCTHU
CaMOCTOSITENIBHO 3ayaTh, 4Yalle BCTPEUYAIOTCA Yy OJKEHIIUH, HEXEIN Yy MYXKYHMH, U
COOTBETCTBEHHO >KEHIIMHBI B OOJbBIICH CTENEHU HYXXIAIOTCA B COLMAIbHON mojaepxke. B
uccienosanusx Crawford N.M. [5] roBoputcs, 4TO KCHIIMHBI, MOTEPIICBIINE HEYAady B
nporpamme OKO, mnpu mnocnenyoomux oOpalleHusiX B MPOrpaMMy  HCHBITHIBAIOT
JENPECCUBHBIE MPOSIBIICHUS, OHU MEHEE YAAWIMBBI B JOCTHKEHUU OEPEeMEHHOCTH, YeM Te,
MaIMEeHTKU, KOTOpPbIe pabOTaNIM C IICUXOTEPANIEBTOM HIIM TICUXOJI0OTOM M Y HUX JIETIPECCUBHBIC
NPOSIBJICHUS] HHUBEIUPOBAIUCH. [lokazaTenu 3MOLMOHAIBLHOTO COCTOSIHUS SKEHIIMH ObUIH
U3YYEHbl TPEICTaBUTENIMU pa3HbIX IIKOJ, M OblIa JOKa3aHa UX B3aWMOCBSA3b C
PE3YIBTAaTUBHOCTHIO U 3 (PEKTUBHOCTHIO JICUEHUST OCCILIOHS.

BoiBonbl.  Pe3ynbTaThl  OLIEHKM TICHUXOJIOTMYECKOTO COCTOSIHMSI MAIMEHTOK C
HeynauHbiMu TonbiTkamMu OKO B aHamHe3e MOKa3bIBAIOT BBIPAKEHHYIO PEAKTUBHYIO
TpeBOKHOCTH B 3TOM Tpynme (p<0,01), 4T0 0OYCIOBICHO SMOIMOHATHHOW peakinueld Ha
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CTPECCOBYIO CHUTYallUI0 M CBUACTEIbCTBYET O IICUXOAIMOLMOHAIBHOM J€3afanTaliu.
YuuteiBasg, uTo O0Jiee MOJIOBUHBI MAIUEHTOK OCHOBHOW TPYIIBI MMEIOT BBICOKHHA YpPOBEHB
JUYHOCTHOM  TPEBOXKHOCTH,  KOTOpass  SIBJSIETCS  YCTOMUMBOM  MHIMBUAYaJIbHOU
XapaKTEepUCTUKON, OTpa)Kalollel MpenpacioyoKeHHOCTh CyObeKTa K TPEeBOre, TO JAHHBIN
dakT crexyer paccMaTpuBaTh Kak (AKTOp pPHUCKAa TOBTOPHBIX HEyAad Iporpamm
BCIIOMOT'aTeJIbHBIX PENPOYKTUBHBIX TEXHOJIOTHUIA [6].

Hanuuune TpeBOXKHOCTH M JAENPECCUBHBIX PEAKIMI Ha 3Tane MOATOTOBKU K JICUEHHIO
JIOJDKHBI SIBIISTHCS MOKa3aHUEM JUISl ICUXOJIOTHYECKOTO KOHCYIbTUPOBAHUS.

O06o00m1ast mosyyeHHbIE JaHHbIE MOYKHO CKa3aTh, YTO JKEHILMHBI, MpUOEramomme K
aeueHnto Oecroust MetogoM OKO, wame ¢ BBICOKMM YpOBHEM OOpa3oBaHHUS U
YZIOBJIETBOPUTEIBHBIMU OBITOBBIMH YCIIOBUSMHU.
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AHHOTAIUSA
HccnenoBanue TOCBAIIEHO K W3YYCHHUIO BIWSHHUS HW3MEHEHMH (YHKIIMOHATHHOM
AKTUBHOCTH  OKOJIOIIUTOBUOIHBIX  JKEIIE3 Ha MOPQOIOTUYECKYID HHTEHCUBHOCTH

dbopMupoBaHUS KOCTHOM TKaHWU. I[IpoBeeHO  JKCHEpPUMEHTalIbHOE  MOJEIMPOBAHHE
TUIonapatupeo3a y JabopaTopHbix Kkpbic (m=30) W mMpoaHATU3UpPOBaHA JIUHAMHKA
MOP(OJIOTHUECKMX HM3MEHEHH B TPOIECCe OKOCTEHEHHUsS KOCTHOW TKaHW. Ha ocHOBe
pe3ynbTatoB  MOP(HOJIOTHYECKUX  METOJOB  HMCCIEAOBAHHUS  pAcCKphiTa  JUHAMHKA
dbopMupoBaHUs TPyOUaThIX KOCTEH, a TAaKKe€ YCTAaHOBJIEHBI 3aKOHOMEPHOCTH OKOCTEHEHHUS
KOCTHOW TKaHM Ha (hoHe THImomaparupeosa. B pesynbrare uccienoBaHus ObUIO MOKa3aHO
OTJIMYHME OT HOPMaJIbHOW THCTOJIOTUYECKON KapTUHBI TMIIONApATUPEOUIHBIX 0CO0El B 30HAX
pocTa, IMEHHO 0a3albHOM CII0€ XOHIPOIUTHI BaKyOJIW3HPOBAHBL. MecTaMu OINpeaensioTcs
MOSIBJICHHE FOHBIX OCTEO00JIaCTOB, OHHU PACIOJIOKEHbl MO THUIYy pPa3HOHANPABICHHON
APXUTEKTOHUKHU.
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Abstract

The study is devoted to the study of the effect of changes in the functional activity of
parathyroid glands on the morphological intensity of bone tissue formation. Experimental
modeling of hypoparathyroidism in laboratory rats (n = 30) was carried out and the dynamics
of morphological changes in the process of ossification of bone tissue was analyzed. Based on
the results of morphological research methods, the dynamics of the formation of tubular bones
is revealed, and the patterns of ossification of bone tissue on the background of
hypoparathyroidism are established. As a result of the study, the difference from a normal
histological picture of hypoparathyroid individuals in growth zones was shown, namely, the
basal layer of chondrocytes was vacuolated. In some places, the appearance of young
osteoblasts is determined, they are located in the type of multidirectional architectonics.

Hean ucciaenoBanusi. V3ydeHue BIUsHUSA U3MEHEHUH (QYHKIIMOHAILHON aKTUBHOCTH
OKOJIOIIMTOBUIHBIX K€1€3 Ha MOP(OJIOrHYECKYI0 HHTEHCUBHOCTh (POPMHUPOBAHUS KOCTHON
TKaHHU.

Martepuan wu  Mmeroabl. llpoBeneHO  SKCIEpUMEHTAIbHOE  MOJEIMPOBAHUE
rurnomnaparupeo3a y JnabopaTopHbix kpbic (m=30) W mpoaHaTU3UpOBaHA JHMHAMHKA
MOP(OJIOTHUECKUX M3MEHEHUIH B TPOIECCE OKOCTEHEHHS KOCTHOW TKaHH.

PesyabraTel. Ha ocHoBe pe3ynbTaToB MOpP(OIOrHUECKUX METOJOB HCCIEI0BaHUS
packpeiTa JaWHAMHKa (OpPMHUpOBaHUS TPyOUYaTHIX KOCTEH, a TaKKe YCTAaHOBJICHBI
3aKOHOMEPHOCTH OKOCTEHEHHUs KOCTHON TkaHM Ha (oHe rumomapatupeo3a. B pesynbrate
UCCIIeIOBaHMsI ObUIO IOKa3aHO OTJIMYUE OT HOPMAalbHOW T'MCTOJIOIMYECKOM KapTHUHBI
TUIONApaTUPEOUIHBIX 0c0o0ell B 30HaX poOCTa, UMEHHO 0a3ajdbHOM CJIO€ XOHAPOIMTHI
BaKyoJIM3UpOBaHbl. MecTaMu ONpeleNsitoTCsl IOSBJIEHUE IOHBIX OCTE00JIaCTOB, OHU
PacIoJIOKEHBI 110 TUIY pa3 HAMPABICHHON apXUTEKTOHUKHU.

l'unonaparupeo3 B OOJBIIMHCTBE CIIY4aeB XapaKTEpU3YETCsl CHUKEHUEM (pyHKUIUU
okojomMToBUIHBIX kene3 (OLDK) u ymeHbleHreM NpoayKIHUK MapaTUPEOUTHOTO TOPMOHA
(ITTT"), HO TakXe u3BECTHBI W mepudepuyeckue (HopMmbl, BO3HUKAIOIIUE B Ppe3yibTaTe
PE3UCTEHTHOCTH KJIETOK U TKaHeW opranusma Ipu aercrsuu [1TT.

Haubonee yacto rumonapaTupeo3 y B3pOCIbIX Pa3BUBAETCS IOCIE ONEPALHOHHOTO
ynanenuss win nospexaeHus OILDK, 4yro yame mpoucxoaur mociie TUPEOMIIKTOMHUH I10
noBoxy paka muToBuaHoHN xene3bl (PHXK) wnn Gonesnu I'peiiBca (BI'), moBTOpHBIX Hiu
OOMIMPHBIX omepanuid Mo moBoay JApyrux 3aboneBanuil II[DK, opraHoB mien u BepxHEro
CPEIOCTEHHS, a TAK)KE MOCIIE XUPYPTUUECKUX BMEIIATENbCTB IIPU JIE€UEHUU MEPBUYHOTO WU
BTOPUYHOTrO runepnaparupeos3a. Cpeau HU3BECTHBIX NPUYMH THIIONAPATUPEO3a BBIACISIOT:
camkenne pynkuuu OLDK, o6ycnoBneHHoe HapylieHreM cekpenuu win npoaykuuu ITTT .

Ieablo nanHOW paboThHI sABISETCS U3YUCHUE BIMSHMS M3MEHEHUH (YHKIHMOHATBHON

AKTHBHOCTH  OKOJIOIIMTOBHJHBIX  JKEJE3 Ha MOP(OJOTHUECKYI0 HHTEHCHBHOCTH
(dbopMUpOBaHUS KOCTHOW TKaHHU.
Martepuan wu Mmeroabl ucciaegoBanusi: IIpoBeneHo AKCIIEPUMEHTAJIBbHOE

MOJIeJIMPOBAaHUE TUTIONapaTHpeo3a y aaboparopHbix kpbic (m=30) W mpoaHATU3UpPOBAHA
TUHAMHUKa MOP(OJOTHYECKUX W3MEHEHHH B TPOIlecce OKOCTEHEHWs KOCTHOM TkaHu. Bce
KPBICHI COJIEP’KATUCh B OJIMHAKOBBIX YCIOBUSX BHBApUs W TONy4Yald OOBIYHBIM MHINEBOMI
palMoOH. ODKCHEPUMEHTAIBHBIM THIONApaTUPEO3 BBI3BIBAIM XUPYPIrUYECKUM ITyTEM, T.€.
KOaryJqupoBalid OOJNbIlle TOJOBUHBI OKOJOIIMTOBUAHBIX kene3. Kycoukw TkaHed u3
Pa3IUYHBIX KOMIIOHEHTOB KOCTHOW TKaHW B3STHI Y KOHTPOJBHBIX M IKCICPUMEHTAIBHBIX
KpBIC TP TUTONapaTHpeo3e. B34Thl KyCOUKHM TKaHEH Y KpbIC U (UKCHPOBAIIU B KHUJIKOCTU
Kapuya u B 12% - HOM pacTBOpe HEHTpallbHOTO (hOpMaHMHA, CIAETaHBI CPE3BI TOJMTMHON
5-8 MUKpPOH OKpalIMBaJIMCh TEMAaTOKCHIIMHOM 303MHOM U 110 MeToy Ban- ['n30Ha.
PesynbTaThl HcciegoBanus. Ha ocHoBe pe3ynbTaToB MOpP(OIOrHYECKHMX METOA0B
UCCIICIOBAHMSI PACKpbITa JAWHAMHKA (OPMHUPOBAHHUS TpPyO4daTBIX KOCTEH, a TakKke
YCTaHOBJICHBl 3aKOHOMEPHOCTH OKOCTEHEHHUsl KOCTHOM TKaHU Ha (hoHe rumomnaparupeosa. B
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pe3ynbTare ucciaenoBaHus ObUIO IMOKa3aHO OTJIMYHE OT HOPMAIbHOM THCTOJIOTHYECKON
KapTUHBI THUIONAPATHPEOUTHBIX O0CO0C B 30HAX pOCTa, HWMEHHO 0a3allbHOM CIIO€
XOHJIPOLUTHI BaKyOJIM3UPOBaHbl. MecTaMu ONpeaeNsioTCs MOSIBICHHUE IOHBIX 0CTe00IacTOB,
OHH PACIOJIOKEHBI 110 THUIY pa3 HANPABICHHOW apXHTEKTOHUKU. B pesynbrare moapoOHOTro
aHanu3a MOPQOJOTUYECKUX M3MEHEHMM IOATOTOBJIEHA JMHAMUKA Pa3BUTHUS  TPU
nedopManuu KOHEUYHOCTEeH Ha (OHE CHUKCHHOW (YHKIIUH OKOJOUIUTOBHIHOM IKEIIC3bl.
OkcnepuMeHThl mnpoBeneHbl Ha 30 Oenmbix Kpbicax Maccot 135+1,2r.  VuuteiBas
CYIIIECTBEHHOE BIUSHUE HA COCTOSIHHE JKMBOTHBIX OOMEHAa MUHEpAJOB, Beca, UX BO3pacra u
COCTaBa MUIIEBOr0 PAI[MOHA, IPU MPOBEIECHUU IKCIEPUMEHTOB COOIIOAANN TOXKIACCTBEHHbIE
YCIIOBUSL.

)
-

Puc. 1. Ipoxcumanvras wacms memasnu@uzaproo xpawa (POCmKo8adsi 30Ha) 6edperHoll KOCMU ¢ XOpOouo
OKpauueHHbIMU 0A30DUTbHBIMU XOHOPOYUMAMU .
Oxpacka eemamorcunun-303unom. Ye. 10x40.

Puc. 2. Xpsawesas uacme 20106Ku 6edpennoil Kocmu.
Oxkpacka eemamoxcuaun-303unom. Ye. 10x40

Pe3ynbTaThl MPOBENECHHBIX MCCIECIOBAHUN MO3BOJISIIOT OXapaKTEPU30BATh B 0YaroBOM
TUCTPOGUU XOHAPOIIUTOB U B TOPMOKEHHH OCTEOTeHe3a Ha MMOBEPXHOCTH POCTKOBOM 30HEI.

B Oonee oTmameHHOM mepuoOje HKCIEPUMEHTA BBISIBISUIACH AeauddhepeHIInpOoBKa
MOBEPXHOCTHOTO U TIEPEXOJHOTO CJIOEB THUAJIMHOBOTO XpsIlla B BOJOKHUCTYIO TKaHb. B
IyOOKHX COAX Xpsllla OTMEUYalINCh MPU3HAKU CHUKEHMS Mpoiu(epaTUBHBIX MPOLIECCOB U
HapacTaHUe JIET€HEePaTUBHBIX, YTO MPUBOAWIO K U3BPAILIEHUIO OCTEOT€HE3a Ha MOBEPXHOCTH
30HBI pocTa.

CyxeHne 30HBl DJHXOHJpPAJBHOTO pocTa 3a CYET HCYE3HOBEHMS  CIIOS
PO EPUPYIOUIUX XOHIPOLUTOB, BUIUMO, ITPEIIECTBOBAJIO €€ CKOPEHIIIEMY 3aKpPbITHIO.
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BbIsiBIIEHHBIE THCTOJIOIMUECKUE U3MEHEHUS B KOMIIOHEHTaX TPyOUaThIX KOCTEH MOTYT
CHOCOOCTBOBATh MPOTHO3UPOBAHMIO PE3YJIbTATOB JeUCHHs 1e(OpMaIIHii CKEeNeTa, a TaKkKe HX
OCJIO’KHEHUH.

[Ipu SKCHEPUMEHTAIILHOM THUIONAPATUPEO3e MPOUCXOIAT PE3KO BhIPAKEHHBIC
U3MEHEHHUS B XPSILIEBbIX 3JIEMEHTaX, IPOSIBIIAIOLINECS BaKyOIU3alluel XOHIPOLIUTOB.

Ha ocHoBe pe3ynbTraToB MOPQOJOTHUECKUX METOAOB HCCIENOBAaHUA PACKPHITA
JUHAMUKa (OPMHUpPOBaHMS TPYOuaThIX KOCTEH, a TaKKe YCTAHOBJEHbI 3aKOHOMEPHOCTHU
OKOCTEHEHUS TPyOUaThIX KOCTEH Ha ()OHE TUIONapaTHPEo3a.

B pesynbrare nmoapoOGHOro aHammza MOp(OIOrHYecKUX H3MEHEHUI IOArOTOBIIEHBI
NPAaKTUYECKHE PEKOMEHJAUU s Pa3pabOTKU NPOPHIAKTUYECKUX MEPOIPHATHH TpU
negopManuy KOHEYHOCTeN Ha (POHE CHMPKEHHOM (YHKIIMU OKOJIOIIUTOBUIAHOM JKeJe3bl.

3axiouenune. Takum  o0pa3oM, TpU  IKCIEPHUMEHTAIBHOM  THIOQYHKIUU
OKOJIOUIMTOBHUIHON KeJie3bl B KOCTHOM TKaHM NMPOUCXOAMUT 3HAYUTEIbHbIE MOp(]oIornyeckue
C/IBHUTH, KOTOpBbIE HEMAJOBAXHBIC BIHMSHHE OKa3blBaeT Y pacTylleMy oOpranmsmy. B
HayalbHBIX IEPUOJAX 3KCIEPUMEHTa OTMEYAeTCsl O4aroBble AUCTPOGUH XOHAPOLUTOB U
OTIpeNeNsIeTCsl YaCTHUHBIE TOPMOXKEHHUSI OCTEOTeHe3a Ha MOBEPXHOCTH POCTKOBOW 30HEI. B
Oosee  OTHAJIEHHOM  IE€PUOAE  OSKCIIEPUMEHTa  BBIABISUIACh  JenuddepeHIupoBKa
MOBEPXHOCTHOTO M TEPEXOJHOTO CIIOCB THAJMHOBOTO Xpsllla B BOJOKHHCTYIO TKaHb. B
[IIyOOKHUX CJOSAX Xpsllla OTMEYAJIMCh NMPU3HAKU CHIDKEHUS MPOJu(EepaTUBHBIX MPOLIECCOB U
HapacTaHUe JIETeHEPAaTUBHBIX, YTO MPUBOIAMIO K U3BPALICHUIO OCTEOTEHE3a Ha MOBEPXHOCTH
30HBI pOCTA.
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AHHOTAIUSA

[Ipobnema mpodrmakTukun u JedeHHs WHQOEKIUH, CBS3aHHBIX C OKa3aHHUEM
meaunuackor oMot (MCMIT), octaeTcst 0JHOI U3 caMbIX aKTyallbHBIX B MUPE, 3aTparuBas
oT 5 10 20% manueHToB MEAUIIMHCKUX YUpexaeHUH. BaxHOCTh

NCMII onpenensieTcst X pacnpoOCTPAaHEHHOCTHIO, HETATUBHBIMU MOCJIEICTBUAMU IS
370pOBbSI M JKU3HM TAlMEHTOB, XaJaTHOCTbIO MEIUIMHCKUX pPaOOTHHUKOB, a TaKkKe
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NOBBIIIEHUEM 3aTpaT Ha MEIUIMHCKOE OOCITYy)KMBAaHUE, 4YTO IPUBOAUT K YBEIUYEHUIO
NOTPEOHOCTH B IOMIOJHUTEIBHBIX CPEACTBAX JUISI MEAYIPESIKICHUN.

KiroueBbie cioBa: nH(EKIMU, OKa3aHUE MEAMLIUHCKOW IMOMOIIH, 3a00JI€Ba€MOCTb,
MEIUIUHCKOE YUPEXKICHHE, METUITUHCKII paOOTHUK.

WNudeknun, cBs3aHHble ¢ oOkazaHueM wMeaunuHckoid momomu (MCMII), — »st0
UHQEKIUHY, KOTOpbleé BO3HUKAIOT BO BpeMs MOJIyYEHHs MEIUIUHCKOM MOMOIIM U
pa3BUBAIOTCSI B MEIULMHCKUX YUPEXKJEHUSAX, BIIEPBBIE MOSBISIIOTCS uepe3 48 uyacoB WU
6osee mocie nocrymieHus: B 6osnbHUILly [2]. MHOrouncieHHble UCCIeI0BaHUs TOKa3bIBaIOT,
4yT0 Hamboyiee pacpoOCTPaHEHHBIMH THUIAMU HEXKENATENbHBIX SBICHUW, BIUSIONIMX HAa
TOCIUTAIM3UPOBAHHBIX ITALIUEHTOB, SIBJIIOTCSA HEKEIATEIIbHBIE JIEKapCTBEHHBIE MTPENapaThl,
NCMII u Xupyprudeckue OCIIOKHECHHS. BBISBICHO, YTO MO KOHTPOIIO M MPOPHIAKTHKE
3abosneBaHuil B Poccun okono 1,7 MUIIIMOHA MOCHUTAIM3UPOBAHHBIX MAL[MEHTOB €XErOHO
npuobperator UCMII Bo Bpems nedeHus apyrux 3aboneBanuii, m3 Hux Oomee 98000
nanueHToB (Kaxablii 17) ymuparot. VcciaenoBaHus MOKa3bIBalOT, YTO MPOCThIE MPOLELYPbI
MH(EKIMOHHOTO KOHTPOJIS, TAKUE KaK MBIThE PYK CIIUPTOCOAEPIKALIUM CPEIACTBOM MOTYT
nomoub npenorBpatuth MCMII u cmacty  KU3HM, CHU3UTH 3a00J€BaeMOCTb U
MUHUMU3UPOBAaTh  3aTpaTbl Ha  3apaBooxpaHeHue. PerymspHble  oOpa3oBaTelbHbIE
MEPOIPUATHS AJIS CIEUUAINCTOB 3PABOOXPAHEHHUS MOTYT IIOMOYb U3MEHUTHh METObI MBIThsI
PYK, 4TOOBI MPEJOTBPATUTH PACHPOCTpaHEHHWE MHQEKIHH. B mommepx Ky NaHHOTO MeToza
BO3 pazpabortana pyKkoBOAsIME NPUHIMIIBI 10 PACHPOCTPAHEHUIO NMPAKTUKU MBIThS PYK.
['uruena pyk u coOuojieHHUE NMPaBUJI ACENTUKU MEpel YXOJO0M 3a YSI3BUMBIM MallMEHTOM
MOTYyT YMEHBIIUTH BPEMEHHOE HOCUTEIBCTBO M IEPEHOC MHUKPOOPraHM3MOB. 3alllUTHBIC
npeuMyliecTBa HWH(GEKIMOHHOTO KOHTPOJII C HCIOJb30BAHWEM HAyYHO OOOCHOBAHHBIX
IPAaKTUK pEHTA0ENbHbl MU MHOTOYUCIIEHHBI: OHM HE TOJIBKO CHOCOOCTBYIOT JOCTHXKEHHUIO
HAaWIYy4IIUX pe3ylbTaTOB WHIUBUIYaJIbHOW IOMOIIM MalUEHTaM, HO U 3allliLaloT
MEIUIUHCKUX paOOTHUKOB, MOBBIIIAIOT OCBEIOMJICHHOCTh HACEIEHUS BO BCEX MEIUIIMHCKUX
YUpPEXKJEHUAX O NpodiiemMax HHQPEKIHOHHOIO KOHTPOJS W NOJAEpXKUBaTh BbICOYailline
CTaHJApThl B MEAMLIMHE, YTO MOJOXKHUTEIbHO CIOCOOCTBYET NOCTM)KEHHUIO Halllel LenaH 1o
00€eCTeueHNI0 HATYUIINX Pe3ybTaToB s naruenToB ¢ MMCII.

NCMII criocoOCTBYIOT yBETHMUEHHIO 3a00JI€BA€MOCTH M CMEPTHOCTH, U BMECTE C TEM
Yype3MEepHbIM  pacxoJaM  Ha  MEIMIMHCKOe  OOCIy)XMBaHHE U  YBEJIWYCHHIO
IPOIOJKUTEIBHOCTH MPEeObIBaHUS B OOJBHULIE. DTO UMEET JaJIeKO MIYIIUe MTOCIEACTBUS IS
HaceJleHUsl, MNPHUBOJAS K IIMPOKOMY pacHpOCTPAHEHUIO IaTOr€HOB C MHOXKECTBEHHOM
JIEKapCTBEHHON yCTOMYMBOCTBIO B OOJBHHMIIAX W PACIPOCTPAHEHHIO BO3HUKAIOUIMX U
MOBTOPHO BO3HUKAIOIINX MHPEKIUI cper METUIIMHCKUX PAOOTHUKOB U HACEICHHUS.

NCMII cranu 6osee pacnpoCTpaHEHHBIMHU, MTOCKOJIBKY MEAMIIMHCKOE 00CTYyKUBaHUE
IpeTepreBaeT U3MEHEHMs, KOTOpble MPUBEIN K IIHPOKOMY HCIOJIb30BAaHUIO HWHBA3MBHBIX
KAaTeTEPOB  LIEHTPAJIbHOM JIMHMM, MOYEBBIX KarerepoB M anmapatoB MBJI, uro
mpeapacroiaraeT MOTEHLHAJIbHOE  YBEIMYEHHWE TMAalUEHTOB C  BHYTPUOOJIHLHUYHOMN
UHQEKIHEH.

[Tomumo 3TOrO, CaMM MEAMIIMHCKUE PAaOOTHUKH TOABEPKEHBI PHUCKY 3apa’keHUs
IIMPOKUM CHEKTPOM HMH(EKIUH, KOTOPbIE BBI3BIBAIOT CEPbE3HbIE 3a00JICBAaHUS U CIIydyalHbIe
cmeptd. HecmoTps Ha 3TO, B HEMHOIMX HCCIEJOBaHMSIX H3ydalach 3a00JI€Ba€MOCTb,
pacIpoCTPaHEHHOCTh WJIM YpPOBEHb WHOUIMPOBAHUS, CBS3aHHBIM C HKCHO3MLUEH, WiIH
paccMaTpuBaiuCh crienupuyeckue sl UHPEKIUN BMEIIaTebCTBA, PEKOMEHIOBAHHbIE TS
oOecrieyeHus: 6€30MaCHOCTH PaOOTHUKOB.

B cBa3u ¢ mocrossHHOM peructpanued Ha Ttepputopun Poccuiickoir ®denepanun
UHQEKIMA, CBA3aHHBIX C OKAa3aHUEM MEIUIIMHCKON IOMOIIY, BBICOKMM 3KOHOMHYECKUM
ymepooM U BpPEIOM Ul 3JI0pOBbsl IMALMEHTOB, OBLI TPOBEICH PETPOCIEKTUBHBIN
AMHUJIEMHOIOTUYECKUI aHalu3 3a00JeBaéMOCTH, DPETHCTPUPYEMOW Yy HacelleHUs Topoja
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Ps3anckoii oomactu B Teuenune 2016-2018 rr., n3ydeHbl 3aKOHOMEPHOCTH BO3ZHHUKHOBEHUS W
pacnpocTpaHeHus] BHYTPUOOIHHIUYHBIX HHPEKIIUH.

Lenap HacTOsIIEr0 HCC/JAEAOBAHMS — IPOBECTH aHAIW3 HH(EKIUH, CBI3aHHBIX C
OKa3aHHeM MeIUIIMHCKOM momouty B Psa3anckoii obnacrtu.

Marepuanbl u Meroabl. Marepuanamu HCCIEAOBAaHUS SBISETCS MPOBEICHHBIN
aHaJM3 CTAaTUCTHYECKUX Moka3areneii 3aboneBaemoct MCMII 3a 2016-2018 rr. B Psi3anckoit
00J1aCTH, BKJIIOYAIONINN B c€0s ONpeIesieHne YacTOThl M CTPYKTYpHI 3a0oneBaemoctu MCMII
MIpU OKa3aHUM MEIUIIMHCKOMN TTOMOIIH.

Pe3yabTaTnl U o6cy:xkaenue. B Psszanckoii obnmactu 3a 2016-2018 rr. B cTpyKTYype
3aboneBaemoctt UICMIT mno dopme Ne 2 wu PI[ Ha mepBoM MecTe HaxoOIsATCS
BHYTpUOOJIbHUYHBIE THEBMOHUU. Ha BTOpOM — mocieonepanoHHbie HHPEKINH, Ha TPEThEM
— rtHoitHO—cenTnueckue wuHpekuun (I'CHU) HOBOpoxneHHbIX, Ha uerBeproM — ['CU
MOCJIEPOI0OBOIO MEproaa, MHPEKIIMA MOUYEBBIBOIAIIMX MyTel B cTpykType NCMII cocraBmim
MSTOC MECTO, MOCTHHBEKIIMOHHBIC WH(MEKIIMA — IIIeCTOe MECTO, CebMOE MECTO 3aHHMAIOT
OCTphIE€ KHILEYHbIE MH(PEKIHH, a BOCbMOE MECTO — Jpyrue MH(EKIUOHHbIE 3a00JIeBaHUS
[1,6]. CtpykTypa 3a6omeBaemoctrt MCMII o popme Ne 2 1 mo manueim PL] 3a 2016-2018 rr.
npejacraBieHa Ha pucyHke 1 [3].

Apyrie UGERUONINIE g g G200 7,60%

3a00J1€BaHUs

Ocrtpsle KuueuHkle 3a601eBanns G200 scos 4,50%
Nudexumry MOYEeBBIBOISIINX TyTeH . 290% | 290% 8,10%
TocTHHBEKINOHHBIE HH(EKIHN . 830% . 940% 7,10%
Bryrpubonsauuskle THeBMOHNY  INZZNI00 i Ze 0 31,10%
I'CU Hoopoxacuuex IS0 e 10,70%
I'CU pommnerny [0/ NT0E07c 8,70%

Tocneoneparmonnsie nudexuny N0/ NENZ2I000 22%

0% 20% 40% 60% 80% 100%

E20l16Ton ®2017 roxm 2018 roxg

Puc. 1. Cmpyxmypa 3a6o0resaemocmu HCMII 3a 2016-2018 ze. no oanuvim ¢popmut Ne 2 u PI] 6 Pazanckou
obaacmu, %

[lo cpaBuenuto ¢ 2016 r. B 2018 r. ymyummnach perucrpanuusi HHGEKUun
MOUEBBIBOJIAIIUX MYTEH, UX 0N B CTPYKType 3aboneBaemMocTH Bbipocia no 8,1%. Homns
npyrux  uHOEKIMOoHHBIX 3aboneBanuit B cTpykrype HWCMII  cocraBuna  7,6%;
NOCTUHBEKIMOHHBIX HH(pekuuit — 7,1%; ocTphIx KumeyHbIx HHekuuit — 4,5%.

Taxoke ymenbmunuce nokazatenu I'CHU HoBopokaeHHBIX, cocTtaBuB B 2016 1. 15,5%,
B 2017 r. — 13,8%, a B 2018 1. — 10,7%. Ilo urory cTout ckaszaTb, 4YTO JIaHHBI} MOKA3aTENb B
2018 r. ymenpmics Ha 4,8% 1o cpaBHeHuto ¢ 2016 r. Bmecte ¢ Tem otmernm, uto ['CU
POIMIBHUIL YMEHBIIUIUCH Ha 3%. [lonyueHHbIe TaHHBIE CBUIETENLCTBYIOT O HETIOCTATOUHOM
yuere TaKoW HO30JIOrMYecKoil (opMbl, Kak HMHGEKLIHUH KPOBOTOKA, KOTOPbIE BO MHOTOM
OTIPENeNIAIOT MPOAODKUTEIBHOCTh NMPEObIBAaHUA B CTAllMOHAPE M BBICOKYIO CMEPTHOCTb.
KonnuecTBo 3aperucTpupoBaHHBIX ClIydyaeB JpYrux HHQPEKIui, Hampumep, H3—3a
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MCIIOJIb30BAaHUsI MHBA3UBHBIX YCTPOMCTB (3apak€HHE YCTPOMCTB) yKa3bIBAaeT Ha CEPHE3HYIO
omnOky B peructparun UCMIIL. B 2018 r. ¢ BBegeHreM HOBBIX (hOpM OTUETHOCTH BIEPBBIC
ObuTH 3apeructpupoBanbl 20 ciydaeB UCMII, cBsI3aHHBIX ¢ MPUMEHEHHEM dHIOCKOITMYECKIX
MeT0/10B uccieaoBanus. OrcyrcTByeT perucrpauus ciaydyaeB UCMII ¢ nepenuBanuemM KpoBu
U €€ KOMIIOHEHTOB, 4YTO TpeOyeT MOMOJHUTEILHOTO u3ydeHus [4;5;7].

OCHOBHBIMH NPUIHHAMHA NCMII SIBJISTIOTCS HEONTHUMAaJbHBIC METObI
MH(EKIMOHHOTO KOHTPOJISI U YPE3MEPHOE UCII0JIb30BAHUE MPOTUBOMHUKPOOHBIX MPENnaparos.
B nonrocpounoii nepcrnektuBe cHuxeHue mnokazareneit UMCII 3aBucutr ot peanmusaiuu
npoUIAKTUYECKUX CTPATErHil, KOTOpble TPEOYIOT U3MEHEHUSI MOBEACHUS U KYJIbTYPbl. JTH
Mepbl JOJDKHBI OCYLIECTBIISITHCSI B paMKax HHAUBUAYAJIbHONH OTBETCTBEHHOCTH, CHJIBHOMN
aIMUHUCTPATUBHON NOAJEPKKM M JOCTyNa K AKTyaJbHbIM HAlMOHAJIbHBIM M MECTHBIM
JTAaHHBIM.

Pe3ynprarhl NpoBEeIEHHOIO aHaIM3a MOATBEPKAAIOT BIUSHUE CAaHUTAPHBIX IPOLELYP
Ha 3aboneBaemocTh MCMII, mokaspiBasi, 4TO MEIMIMHCKHIA TMEPCOHAT CIIOCOOCH CHH3UTH
pUCK UWHQEKLINH, HCHOIb3Ys] Hay4HO-OOOCHOBAHHBIE METOJbI AaCEeNTUYECKOW paboThl,
CIOCOOCTBYIOILIME YMEHBIICHNIO TPOHUKHOBEHUS SHIOTECHHBIX MM HK30I€HHBIX OPraHU3MOB
4yepe3 UHBA3UBHbIE MEIUIIMHCKUAE YCTPONUCTBA.

BeiBoabl. Ha ocHoBanum ananmusza pacnpocrpaneHHoctd MCMII B Pszanckoit
objacTu mojaraeM, 4YTo HEOOXOAMMO JalbHEWIIee YIy4YlICHHE OSIHIEMUOIOTHYECKOTO
HaJ30pa, BKIOUaroliee B ceOs: oOydeHHe MEAMIIMHCKOIro IMEepCOoHala MpUHIMIAM cOopa,
XpaHEHUs! U TPAHCIOPTUPOBKH KIMHUYECKOIO MaTepuasa; IOBBIIIEHUE BO3MOKHOCTH
MOJTHOIIEHHOTO MHKpoOuooruueckoro MouHutopuara wunHpekuuit MCMIIL, ocobenHo B
aMOyIaTOPHO—TIOJMUKIMHUYECKUX OpPraHu3alusaXx M XUPYPruueckux OTAelieHusx. B
OTJENICHHUSIX MHTEHCUBHOM Teparuu JJIsl B3POCIIBIX, He()POIOTHYECKIX, HEOHATOIOTUIECKUX U
NeAUATPUYECKUX OTACTCHHUSIX HEOOXOIMMbl TPUOPUTETHBIC YCHIUSA JUIS  YIy4IICHUS
MPAKTUKHU, TOCKOJBKY B 3TUX OTAEJEHUSX MOBBIIIEH PUCK 3apaxeHus nanueHtoB ¢ NCMII
M3-3a 4aCTOr'0 MCIIOJIb30BAHMS MHBA3UBHBIX YCTPOMCTB. Y JaJleHHE OTEKOB B ITOCIEPOJOBBIX U
XUPYPrU4ecKuX IajaTax, yJaydlleHHE COOTHOIIEHHS MEJCECTep M MAlUEHTOB M NPUHSATHE
OpopMIAKTHYECKUX Mep M0 CHIKEHHI0O HHQEKIUI HMMEIOT peliaroliee 3HadeHue s
cHmkeHus pacnpocrpaneHHoctd UCMII B 6yaymiem.

Kpaiine BaxkHO, 4TOOBI B OOJNBHUIIAX TPUMEHSIIUCH 3G (EKTUBHBIE CTPATETHH JICUEHUS
NCMII, tne ™enpaOOTHUKM OCO3HABalM BaXXHOCTh CBOEH WHIMBUIYaTbHOW PO B
npodmiaktuke MCMII. Ycnex Takux cTpaTeruil motpedyeT KyJbTypHOI'O CABHMIra C yIOpOM
KaK Ha WMHCTUTYIIMOHAJIbHYIO, TaK M Ha WHAWBHUIYaJbHYI0 OTBETCTBEHHOCTb, a TaKXX€ Ha
COOJIIOJIEHHE PYKOBOJSAILIMX HPUHIUIOB, KOTOPbIE MPOJBUTAIOT ONTHUMAJIbHBIE METOJIbI
MH(EKIMOHHOTO KOHTPOJISI U pa3yMHOE UCMOIb30BaHNE POTUBOMUKPOOHBIX MTPENapaToB.

[IpencraBieHHbIE CTATUCTUYECKHUE JAaHHBIE CBUIETENBCTBYIOT O TOM, YTO IOKa3aTelu
NUMCII B Ps3anckoii 005acTh HECKOJBKO CHHU3WJIMCH 3a TIOCIEIHHWE TPH T0Ja, YTO
CBHUJIETEJILCTBYET O HEOOXOIMMOCTH KOHTPOJS NpU HHQEKIUSIX KPOBOTOKA, MHEBMOHMH,
cBs3aHHOM ¢ anmnapatoMm UBJI; nundexnusax, He CBA3aHHBIX C MEIUIIUHCKUMU YCTPOUCTBAMU B
oTneneHusx uHTeHcuBHou Tepanuu (OUT).

B cBa3u ¢ atMM HeoOXoaumo pa3paborarth 3()(EeKTHUBHBIE CIOCOOBI YIyYIlIEHUs
r7100aTbHOTO 37PAaBOOXPAHEHUS C LIETIbI0 CHUKEHUS HMCTOYHUKOB MH(EKIHMH, CBA3aHHBIX C
OKa3aHHWEM MEJMIMHCKON TTOMOIIIH.
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AHHOTAIUA

OCHOBHOW NPUYMHON pa3BUTHS aHEMUU B JIETCKOM BoO3pacTe sBIseTcs AehuuuT
xene3a. OgHaKo, AMarHo3 kene301e(UIUTHON aHEMHUH BBICTABIISETCS, KaK IPAaBUIIO, TOJIBKO
IpY BBISIBIIEHUM W3MEHEHHH B reMorpamMMe, a HayajlbHble CTaJuM Je(pUuIMTa XKejae3a B BUIE
CUJIEPONIEHUYECKOTO CHUHApPOMAa OCTAIOTCSI HEPACIO3HAHHBIMM, U KOppeKuus Jaeduuura
xKeneza He MpoBoauTCs. Jledunur sxene3a MPUBOJUT K CHIDKEHUIO MMMYHHOW 3alllUTHl U
Pa3BUTHIO YACTBIX PECIIMPATOPHBIX 3a00JI€BaHMM, KOTOPBIE SIBISIFOTCS] TPUITEPHBIM (DaKTOPOM
BO3HUKHOBEHUSI 0OOCTPEHMI PEeCHHpPAaTOPHBIX aJUIepruueckux 3abosieBaHui (OpoHXManbHas
actMa, aiepruueckuii punHut). Llenpro Hamel paboThl ObUIa BO3MOXKHOCTBH BBISIBIICHUS
pPaHHUX TPU3HAKOB XKeNe30/1e(UIIUTHOTO COCTOSHUS Yy JAered-ayuieprukoB. IIpoeneHo
UCCIIeJOBaHNE aMOyJIaTOPHBIX KapT U aHKETHpoBaHUE poauTenelt 139 nereil ¢ pa3auuHbIMU
alJIepruyeckuMu  3a0onieBaHusIMM ~ (OpOHXHMaJIbHAs — acTMa, aJUIEPTUYECKU  pUHMT,
aTornuyeckuit nepmartut). Ilo pesynbpTaraM aHKETUPOBAaHUS NMPHU3HAKU CHIEPOIIEHUYECKOTO
CHHJIpOMa BBIABIEHBI y 76,2% nereil. YacTble pecnvpaTopHble 3a00JIeBaHUSI OTMEYEHBI Y
62,4% nereil, KOTOpbIE XapaKTEPU30BAINUCH JIUTENbHBIM cyOdedpunuteToM (10 7-10 aneit),
3aTSHKHBIM KallUleM M HacMOpPKOM. Y OOJBIIMHCTBA JeTel YpOBEeHb remMoriioOmHa ObLT B
npenenax HOPMaJIbHbIX 3HAYeHHM, OJTHAKO 3apEeTMCTPUPOBAHO CHUKEHHUE CpEIHEro oobema
SPUTPOLIMTOB, YTO SBJISETCS JOCTOBEPHBIM IPU3HAKOM >KEJIE€30A€(PUIIMTHOIO COCTOSHHS.
Pexomennyercss oOpaTuTh BHUMAaHHUE YYaCTKOBBIX NIEAMATPOB HA THIATEIbHBIA COOp aHAMHE3a
U aHaJIW3 TeMOrpaMMbl C IEJIbI0 BBIBIEHUS CHJAECPOIIEHUYECKOTO CHHIpPOMA U
CBOEBPEMEHHOTO MPOBEACHUS 3aMECTUTEIHHON Tepanuy MpenaparaMu sKesesa.

KarueBbie ciaoBa: JKenesonepuuuTHoe COCTOSHHUE, JETH, CHUICPOTIEHUYECKUI
CUHJPOM.

Abstract
The main cause of anemia in childhood is iron deficiency. However, the diagnosis of
iron deficiency anemia is usually made only when changes in the hemogram are detected, and
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the initial stages of iron deficiency in the form of sideropenic syndrome remain unrecognized,
and the correction of iron deficiency is not administrated. Iron deficiency leads to decrease in
immune protection and the development of frequent respiratory diseases, which are a trigger
factor for the occurrence of exacerbations of respiratory allergic diseases (asthma, allergic
rhinitis). The aim of our work is to identify early signs of iron deficiency in allergic children.
This study included outpatient records and a survey of parents of 139 children with various
allergic diseases (asthma, allergic rhinitis, atopic dermatitis). According to the results of the
survey signs of sideropenic syndrome were detected in 76.2% of children. Frequent
respiratory diseases were observed in 62.4% of children, who were characterized by
prolonged subfebrility (up to 7-10 days), prolonged cough and runny nose. In most children,
the level of hemoglobin was normal, but a decrease in the mean corpuscular volume of red
blood cells was registered, which is a reliable sign of an iron deficiency. We can recommend
to pay the attention of pediatricians to thorough collection of anamnesis and analysis of the
hemogram in order to detect sideropenic syndrome and timely administrate of iron
replacement therapy.
Key words: Iron deficiency, children, sideropenic syndrome.

AKTyajabHocTh. Cpeu aHEeMHUIl B JE€TCKOM BO3pacTe Belylllas poJib TPaJAULIMOHHO
oTBOJUTCS AehunuTy xene3a. OqHaKo, AMArHO3 Kene30e(UIIUTHON aHEMUU BBICTABIISETCS,
KaK IPaBHJIO, TOJBKO NPU BBISBICHHH W3MEHEHHWH B TeMOTpaMMe, a HadajbHbBIC CTaJUU
neduuTa Keneza OCTAIOTCS HEpaclo3HaHHBIMH. Tem He MeHee, Kene30AePHUIIMTHBIE
COCTOSIHUSI MMEIOT JOKAa3aHHYI0 3HAYMMOCTh HE TOJBKO JUISl Pa3BUTUS aHEMHUYECKUX
COCTOSIHUH, HO M AJIA pa3BUTUA AucOanaHca pyHKIMOHUPOBAHUS (PEPMEHTATHUBHBIX CHUCTEM
opraHusma, a Takke (OPMHPOBAHMS HEIOCTATOYHOCTH HMMMYHHOW CHUCTEMBI. Y JeTel
paHHEero M JOIIKOJIBHOTO BO3PacTa C PECHUPATOPHBIMH aJUIEPTUYECKUMHU 3a00JIeBaHUSIMU
OOJBIIYI0 3HAYUMOCTh B Pa3BUTHUM OOOCTPEHHUH UMEIOT OCTpble PpPEeCHUpPaTOpHbIE
3a00JIeBaHUs, YaCTOTa KOTOPHIX TECHO CBSA3aHA C HAIMYUEM JIe(hUIINTA JKeTe3a.

Henbr pabGorbl. BrisBieHune paHHUMX NpU3HAKOB JedulMTa XKeimeza y Jered ¢
aIIepPru4ecKuMH 3a00IeBaHUSIMHU.

Martepuanbl u MeToabl. C 11e/IbI0 BBISIBJICHMS NIEPBBIX MIPU3HAKOB JeduiinTa xemnesa
HAMHU TPOBEJEHO AHKETHpPOBaHHE MaTeped U u3ydeHwe amOymaTtopHbIX kapT 139 neteil B
Bozpacte OT | roga n0 5 €T, UMEIOUMX pa3jd4Hble ajiepruiyeckue 3abosieBaHUs.
AHKeTHpOBaHHE ObLT0O AHOHUMHBIM U BKIIFOUAJIO BOIPOCHI O TeUeHHEe OEPEeMEHHOCTH U POJIOB,
COCTOSTHUM MaTepu BO BpeMsi OEpEeMEHHOCTH, XapaKTepe BCKapMIIMBAHMSI HA TEPBOM TOAY
JKU3HU, OCOOCHHOCTSIX BBEIEHHUS ON0J TPHUKOpPMA, XapakTepe amnmeTHTa, BKYCOBBIX
MpEeANnouYTeHUsAX pebeHka, 3aboneBaeMOCTH peOeHKa 3a uccienyembii nepuon. s
MOJTBEPK/ICHUS aJUIEPTUYECKON MATOJIOTHH PETUCTPUPOBATU 3aKIIOUEHUS MeTUATPOB, Y3KUX
CIIEIUATIMCTOB, PE3yJbTAaThl YPOBHEW oO0IIero mMmyHornnoOynnHa E u 303uHOGUIBHOTO
KaTHOHHOTO MPOTEHHA.

OOpaboTka TMOJyYEHHBIX JAaHHBIX TPOBEACHA C MCIOIb30BAHUEM CTaHAAPTHBIX
METOJIOB MaTeMaTUYECKOW CTATUCTHKH.

Pe3yabTaTsl HcciieqoBaHuS.

[To pesynbraraM NpPOBEICHHOTO HCCICIOBAHHS 3aperHCTPUPOBAHBI OpOHXHATbHAS
acTMa M ajjieprudeckuii OpoHxut y 64,1% nereit, amneprudeckuii punut y 34,6% nerei u
aTonmieckuid nepmMatut y 19.7% manuentos. 18,4% aeteit uMenn coueTaHus ajlIePrUIeCKuX
3a0oneBanuii. Hu y omHoro pebeHKa JauarHo3 ajiepruyeckoro 3abojeBaHUs HE ObLT
BBICTABJICH YYacCTKOBBIM IEAMATPOM, 3a HCKIroueHueMm 8,3% jereil ¢ aToNMYecKUM
nepmatutoM. OcTaiabHbIe ETH OBUIM HAapaBlIeHbl HA KOHCYNIBTALUU K TMyJabMoHoory, JIOP-
Bpauy, aJuIeproyiory u jaepmaroiory. Jis MoATBEp:KIeHUS alepruiecKoi HACTPOSHHOCTH
OBLTH MPOBEIEHBI UCCIAEAOBaHUS OOIET0 UMMYHOIIIOOYIMHAa E W ypoBHS 303MHOPHIHHOTO
KaTHOHHOTO MpOTerHa. YpPOBEHb o0mliero uMMmyHorinoOynnHa E oxazajicsi MOBBIIEHHBIM
TOJIBKO y 72,4% neteid, 4To HE OTPULIAET HAIMYUS AJJIEPTUYECKON MATOJIOTUU Y OCTAJIbHBIX
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neteil. [IoBbIlIEHHBIH YpOBEHb 303MHO(PHIBHOTO KATHOHHOTO MPOTEHHA 3apPETUCTPUPOBAH Y
97,4% neteit, 4yTo sBISAETCA OoJiee JOCTOBEPHBIM TOJATBEpXKIACHUEM (haKTa HAIHYUS
AJIEPrUYE€CKOT0 COCTOSIHHUSL.

[To pe3ynpTaTaM aHKETHUpPOBAHUS MaTepell KJIAaCCHYECKUE MPU3HAKU CHUIEPOIECHUU
ObUTH BBIABIICHBI Y 76,2 % 00CIeI0BaHHBIX JIETEH-alIEPTHKOB.

Haubonee uvacto peructpupoBaiuch cHUXeHHe ammeruta (62,1%) u u3BpalieHue
anmeTuTa ¢ MpeodiialaHueM KeJIaHus YIOTpeOIsaTh ChIpoil KapTo(delb, ChIpble MaKapOHHBIE
U3JIENHSL, COJICHbIE IPOAYKTHI, UUIICHI, TUMOHBI, CJIaJ0CTH, )K€BaTh Oymary u kapannamm. 13
TpopuuecKux M3MEHEHHI Yalle JPyruxX OTMEUYECHBI 3aelbl B yriaX pTa U U3MEHEHUS HOTTEH
(46,4%). UYactele pecnuparopHble 3a0oiieBaHUsS OTMEYEHBI y 62,4% nereil, KOTOphIe
XapaKTEePU30BAIUCH JIUTEIBHBIM cyodedpumuteTom (1o 7-10 mHel), 3aTsHKHBIM KaluieM U
HAaCMOPKOM.

[Ipyn ananu3e xapakTepa NMUTaHUS HAa MEPBOM TOAY KU3HHM BBISBICHO 4TO, 32,7%
JIeTe! ToJIy4alii UCKYCCTBEHHOE BCKapMIIMBaHHUE C 2-3 MecsYHOro Bo3pacta. HekoppekTHoe
BBEJICHUE OJII0JI MPUKOpMa 3aperucTpupoBano y 46,3% jgerell — mo3aHee HAYaao BBEACHHUS
MIPUKOpPMA, IPEUMYIIECTBEHHOE HCIIOIb30BAHUE Kalll, HEJJOCTATOYHOE KOJIMYECTBO MSICHBIX
npoAyKToB. M30pITOUHOE yrOTpebieHne MOJIOYHBIX IPOAYKTOB U CIAJOCTEN y eTel cTapiie
1 roga BeIIBIEHO Yy 66,5% u 86,8% gerelr cooTBeTcTBeHHO. ExkenHeBHOe ymoTpeOieHHe
MSICHBIX OJIFOJT OTMETHIIH JUIIb 1/3 OMpOIICHHBIX.

Taxxe ObUTM TPOAHAIM3HPOBAHBI  PE3yJIbTATBl  HCCIICOBAHHS TE€MOTPAMMBEI,
MIPOBE/ICHHBIE B JEKPETUPOBAHHBIE CPOKU W TPH OCTPBIX PECHUPATOPHBIX 3a00JICBAHUSX.
AHeMUYecKuil CHHIPOM 3aperucTpUpPOBaH JUIIb y 3 feTeil ¢ ypoBHEM remorioouHa 96-102
/11, HO AMarHO3 B aMOYJIaTOpPHBIE KapThl BIHECEH HE ObUL. Y BCEX OCTalbHBIX J€Tel YPOBEHb
remorsioonHa coctasiisii ot 112 g0 122 r/n yucno sputpouutos — ot 3,4 10 4,5 x 10%/m. [Ipu
TOM YpPOBEHb CpeaHEro o0beMa JPUTPOLMTOB OKa3ajcsi CHIKEHHBIM Yy 74,1% npereit —
CpeOHM TOKa3aTenb cocTaBui 74,2 ¢ui, UTO SBISETCA JOCTOBEPHBIM MOATBEPXKICHHEM
kKene30AePUIUTHOTO cocTossiHusl. OJIHAKO OSTH  PE3yJbTaThl OCTAIUCh HEOICHEHHBIMHU
Y4aCTKOBBIMH MeIuaTpaMu, U KOppeKIus aeduinra sxene3a He Oblia IpoBeeHA.

3akioueHune

Takum o00pa3oM, HeECMOTpsi Ha OCBEIOMIJIGHHOCTHh MEAHATPOB O HEOOXOJUMOCTH
MPOPUIAKTUKEH >KeIe30JeUIIUTHBIX COCTOSHUN y JeTell paHHEero Bo3pacTa, JaHHas
npobnema ocraercs akrtyainbHoW.  OcoOeHHOe 3HAa4YeHHE OTO HUMEET IS JeTell ¢
aJNIEPrUYeCKUMU  3a00JICBaHUSIMHA  PECIIMPATOPHOTO  TPakKTa, T.K. OMU30IbI  OCTPBIX
pecHpaTOPHBIX 3a00JIEBaHUH SBISIOTCS TPUTTEpaMH 00OCTPEHH 3TUX 3a00JIeBaHMi Y 1eTei
B Bo3pacte 1m0 5 ner. llenecooOpa3sHo oOpaTuTh BHUMAaHHE YUYACTKOBBIX TMEIUATPOB Ha
THIATENBHBIM  cOOp aHaMHe3a M aHallu3 TeMOTpaMMBbl  C  LEJbI0  BBISIBICHUS
CHUJIEPOTIEHMYECKOT0 CHUHAPOMa M TIPOBEJIECHUS CBOEBPEMEHHOW 3aMECTHUTEIBHOM Teparmuu
npenapaTramu xemnesa.
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Abstract

Purpose. The purpose is to improve the results of treatment of patients with phlegmon
of the gluteal region soft tissues by diagnosing the stage of tissue hypertension and
determining the tactics of surgical treatment depending on this indicator.

Materials and methods. Clinical studies were performed on 74 patients suffering from
phlegmon of the gluteal region. All the patients were divided into 2 groups: in the main group
(as opposed to the control group), acute tissue hypertension syndrome was diagnosed and
decompressive fasciotomy was performed in tissue hypertension (30—35 mm Hg) (patent).
The authors performed ultrasound cavitation and ozone therapy of a purulent wound.

Results. With phlegmon of the gluteal region of soft tissues, an increase in tissue
pressure by 25% above the norm is an indication for fasciotomy in the area of fascial nodes.
The time of purulent wound cleaning against the background of normal tissue pressure (8—10
mm Hg) of the surgery in patients of the main group was reduced to 5 days (8 days in the
control). In the long-term (0.5-1 years), good results were obtained in 92.8% of patients in the
main group (64.7% in the control group).

Conclusion. The developed tactics of treatment of patients with phlegmon of the soft
tissues of the gluteal region are highly effective due to the development and application of
new technologies for the diagnosis and treatment of tissue hypertension.

Keywords: phlegmon, tissue hypertension syndrome, fasciotomy, surgical treatment.

Introduction. The analysis of Russian and foreign scientific literature demonstrates
that the difficulties of treating pyoinflammatory soft tissue diseases in modern conditions are
due to several reasons. These include late presentation, changes in the nature of pathogenic
microflora with increasing resistance to the antibiotics used, unreasonably long conservative
treatment, incorrect or insufficiently radical primary surgical intervention. At the same time,
surgeons often do not take into account the fact that one of the features of pyoinflammatory
diseases is their property of spreading through cellular spaces and fascial crevices with the
formation of purulent congestion [1, 2].

In addition, about 25-40% of the indicated contingent of surgical patients suffer from
complicated forms of a deep intermuscular phlegmon of the extremities in the form of
developed acute tissue hypertension syndrome (ATHS) [3].

However, the authors did not find any literature data justifying the differentiated
tactics of surgical treatment in relation to abscesses and phlegmons, taking into account the
stage of ATHS development. Until now, in surgical practice, the early diagnosis of tissue
hypertension syndrome is based on subjective, uninformative clinical data. Therefore, a
surgeon is faced with the task of not only carrying out broad and anatomically sound drainage
of the inflammatory focus but also eliminating the threat of ATHS development.

It is possible to develop and justify a therapeutic and diagnostic algorithm for surgical
treatment of patients with phlegmon of the gluteal region soft tissues, complicated by
hypertension syndrome, only by means of taking into account the stage of its development.
This requires careful anatomical and experimental studies, followed by a comparison of the
results obtained and the clinical material.

Purpose of the research. The purpose of this research is to improve the results of
treatment of patients suffering from phlegmon of the gluteal region soft tissues by diagnosing
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the stage of tissue hypertension and determining, depending on this indicator, the surgical
treatment tactics.

Material and methods. The analysis of clinical observations is based on the complex
treatment and studying the surgery results in 74 patients suffering from phlegmon of the
gluteal region. The comparative treatment results of two patients’ groups with different types
of diagnostic techniques and surgical interventions are also presented. The main group (38
patients) included patients whose diagnosis was supplemented by ultrasound methods and
measurement of tissue pressure [4] followed by fasciotomy of the corresponding muscle
cases, in accordance with the indications for treatment. Conventional treatment is
supplemented by ultrasound cavitation of the purulent focus, as well as ozone therapy. The
control group (36 patients) underwent autopsy and revision of the purulent focus, its
sanitation and drainage. No treatment of hypertension syndrome was performed. In both
groups of patients, surgical treatment was supplemented with drug therapy according to the
generally accepted scheme. Among 74 patients, there were 43 males (58.1%) and 31 females
(41.9%).

Together with a thorough study of the anamnesis according to the survey data, a
complex of examinations was conducted, the purpose of which was to establish the correct
diagnosis, the nature and prevalence of the inflammatory process. Therefore, the survey data
were decisive in assessing the timing, scope of surgery and further treatment.

1. Clinical research methods: General blood analysis; general urine analysis;
biochemical blood analysis.

2. Microbiological methods of research.

3. Immunological methods of research.

4. Clinical and physiological methods of research: The determination of tissue
pressure was carried out by means of the device “Stryker” REF, which allows
measuring the tissue pressure in a healthy and affected limb simultaneously
and non-invasively, as well as diagnosing hypertension syndrome by the ratio
of these pressures (patent) [5].

5. In order to identify the role of the microbial factor and determine the timing
of wound cleaning, the contents were seeded and the microbial contamination
was detected. The criterion for the completion of the first treatment stage and
the indication for the second one was a decrease in the microbial
contamination of the wound with CFU 10° of microbial bodies in 1 gram of
tissue and the cytological picture of the regeneration phase of the wound
process.

The ultrasound treatment of purulent gluteal region wounds was performed by means
of a device for surgical rehabilitation of biological objects URSK-7N.

As for local sanitation, cooled ozonated solutions were used, depending on the phase
of the wound process. In case of severe endogenous intoxication, systemic (intravenous)
ozone therapy was performed.

Results. While studying the clinical course of a phlegmon of the gluteal region soft
tissues in the age aspect, all the patients were divided into 3 subgroups. The first subgroup (20
patients) included patients under 35 years of age, the second subgroup (34 patients) — 35-45
years of age, and the third subgroup (20 patients) — over 45 years of age.

In the case of patients under 35 years (20 patients), local and general pathological
symptoms increased significantly faster than in patients of older age groups, which is
associated with high body reactivity. The pyoinflammatory process quickly spreads and
becomes diffuse, not only occupying all the cellular layers of one fascial segment but also
passing to the fiber of another segment.

These patients were admitted to the hospital in mostly moderate or severe conditions.
The body temperature reached 39.5-40.0 °C. Its fluctuations during the day (in the
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anamnesis) were about 2-3 °C. The intoxication was full-blown. Most of the patients also
suffered from nausea, dizziness, and shivering attacks.

In the second age group (34 patients), which included patients aged 35-45 years, the
clinical course of pyoinflammatory processes of the studied localization was characterized by
a wide variety: very rapid, with severe general and local disorders, moderately active or
sluggish, and prolonged without significant general and local clinical manifestations with
many complications.

The analysis of the disease course in patients older than 60 years (3 patients) showed
that the pyoinflammatory process proceeded according to the hypoergic type with the spread
of the abscess throughout the cellular space of the area. This is primarily determined by the
intracellular and immunological changes that have occurred in the elderly group. All patients
of this age group were admitted to the hospital at a late date (10-12 days after the disease
onset), which is quite understandable by slowing down the local and general reaction to the
introduction of microflora.

On the day of admission, body temperature was measured in all the patients, a general
blood test and biochemical blood test were taken, and coagulation testing was carried out (for
an objective assessment of the patients’ condition). As for the laboratory data, the most
informative and reliable were the indicators of the general blood test and blood biochemistry.
The immunological parameters were analyzed for T- and B-systems of immunity. All these
indicators were recounted in dynamics on the 3"-4™ 7""-8" and 10™-12" days of treatment.

In patients of all age subgroups with pyoinflammatory processes of soft tissues, a
decrease in hemoglobin and blood protein, a decrease in the number of red blood cells,
leukocytosis, a shift of the leukocyte formula to the left up to immature forms, and an increase
in erythrocyte sedimentation rate (ESR) could be detected. Some patients were found to have
toxic white blood cell granularity (up to +++).

It should be noted that in patients over 60 years of age, against the background of a
decrease in hemoglobin, the number of red blood cells and an increase in ESR, changes in
white blood cells were less pronounced anyway. The number of white blood cells was not
more than 16x10%1, and in 2 cases, there was lymphopenia with a sharp shift of the formula to
the left.

Therefore, 136 strains of microorganisms were isolated from the foci of surgical
infection of the gluteal region soft tissues. The spectrum of the isolated microflora was
dominated by enterobacteria, accounting for 46.1%, and representatives of the Staphylococcus
genus — 33.6%. There were also Enterococcus faecalis, Aerococcus viridans, etc. — 13.5% and
gram-negative bacteria, represented by Pseudomonas aeruginosa (10.4%), but less common.
In 28 patients, pathogens of surgical infection were isolated in a monoculture, mainly
staphylococci and streptococci. The associations of microorganisms were observed in 36.5%
of patients. The associations of staphylococci and enterobacteria, staphylococci and
streptococci, as well as various representatives of the Enterobacteriaceae family, were more
common. In contrast to the above cases, 29.7% of patients demonstrated the dynamics of the
microbial landscape of surgical infection foci. If at the beginning of the disease, staphylococci
and streptococci predominated, then during the infectious process, their elimination was
observed, followed by replacement with enterobacteria, the frequency of which increased by
about 2 times during the disease.

The choice of surgical aid, the result of surgical patients’ treatment, postoperative
corrective therapy, and the postoperative course directly depended on the severity of the
course of the pathological process on an individual index scale.

In all 74 patients with deep gluteal region phlegmon, surgery was performed in the
next few hours (1-5 hours) from the moment of the patient’s admission to the septic surgery
department. The surgery was performed under general anesthesia with the use of adequate
incisions. The patients of the main group (n=38) underwent purulent cavity sanitation with
antiseptic solutions and ultrasound treatment of wounds in 0.05% chlorhexidine solution. In
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the control group (n=36), the purulent cavity was treated only with antiseptic solutions (3%
solution of hydrogen peroxide and 0.05% solution of aqueous chlorhexidine).

The preoperative preparation, especially in patients with moderate and severe course
of the pathological process, according to the score scale, may be considered as an important
factor. First of all, it provides for a reduction in the degree of hypovolemia and dehydration of
the body.

In the treatment of patients with phlegmon after surgery, ointments based on
polyethylene oxide (levomecol, dioxicol, levosin) were used. After cleaning the wounds and
the appearance of granulations, foam antiseptics such as “Dioxysol” or “Olazol” were used.
When the width of the wounds was not more than 3 cm, “Atrauian” ointment was used.

The stage of rehabilitation treatment was to close the wound defects. The recovery
treatment stage was started in strict accordance with the indicators of microbial contamination
of wounds (no more than 10-10° CFU/g of tissue).

It was found that acute inflammatory processes of soft tissues occurred together with
increased tissue pressure. At the same time, the degree of the increase in tissue pressure
depended both on the nature of the structure of the fascial case and on the duration of the
disease. So, pyoinflammatory processes localized in the gluteal region are usually
accompanied by a greater rise in tissue pressure than similar processes in the thigh and lower
leg.

Clinical analysis of the medical records of patients with different disease duration
showed that if the autopsy of the pathological focus was not carried out until 3-5 days, then
patients usually had symptoms, expressed in an increase in the intensity of pain, an increased
need for analgesics, and local soreness in the area of the concerned fascial bed of the gluteal
region with passive movements in the fingers of the limb. In 9 patients (the opening of the
abscess was performed 7 days after the disease), there was a violation of the sensitivity of the
limb on the side of the surgery. At the same time, the value of the tissue pressure was 55-60%
higher than the initial level. In addition, all these patients belonged to the second mature and
elderly age. After opening the abscess, the value of tissue pressure in these patients decreased,
but even at the time of discharge from the hospital, it was 15-20% higher than the initial
level. The highest rates of interstitial pressure were observed in patients aged 20—45 years, in
which the clinical manifestation of the disease was characterized by a more rapid course.
After opening the abscess and against the background of fasciotomy, the gradient of tissue
pressure in patients of this age group rapidly decreased and normalized on the 7th-8th day.

The authors reckon that while establishing a diagnosis that accompanies a
pyoinflammatory disease, such as acute hypertension syndrome, the only effective treatment
besides opening the abscess cavity is fasciotomy of the concerned fascial formations of the
gluteal region. First of all, these include the upper, medial, sciatic, and lower fascial angles
formed by the processes of the fascia of the gluteal muscles to the bone.

The authors performed fasciotomy in 33 out of 38 patients in the main observation
group (87.1%). Fasciotomy was not performed in patients of the control clinical group. In the
postoperative period, 29 out of 36 patients (80.0%) suffered from complications in the form of
paresthesia and myofascial pain trigger. Within 180 days after the operation, the tissue
pressure was increased to 25 mm Hg.

The use of ozone therapy in complex treatment provides a bactericidal, detoxifying,
adaptogenic, and immunomodulatory effect, which allows improving the results of treatment
of patients. The results obtained allow the authors to recommend ozone therapy (as an
additional method (25 mcg/l)) daily in the first phase of the wound process. In the case of
severe endogenous intoxication, local ozone therapy with a lower (5 mcg/l) concentration in
the second phase can also be recommended. The use of the de-escalation principle of
antibiotic therapy may also improve the results of treatment of patients with deep gluteal
region phlegmon, especially in the extremely severe course of the pathological process and
the manifestation of the syndrome of a systemic inflammatory reaction of the body.
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Conclusion. In the case of a deep intermuscular phlegmon of the gluteal region, an
increase in intra-tissue pressure is observed in 94.8% of cases, and most of them (87.1%)
develop tissue hypertension syndrome (compartment syndrome). Therefore, fasciotomy of the
concerned gluteal region fascial structures may be considered as the pathogenetically justified
method of treatment, against the background of normalization of the tissue pressure index (8—
10 mm Hg). The use of ultrasound treatment of a purulent wound and daily irrigation with
ozonated solutions at a concentration of at least 20 mcg/l in the postoperative period in
patients with deep phlegmon of the gluteal region accelerates the processes of wound
cleansing by 1.5-2.5 times. In this case, it becomes possible to close the wounds early with
primary delayed sutures.

A comprehensive approach to the treatment of patients with intermuscular phlegmon
of the gluteal region allows achieving good results earlier after treatment in 83.3% of patients
(55.0% in the control group), while reducing the length of hospital stay to 12.5+2.5 days
(19.5£2.5 days in the control group), and in the long term in 92.8% of patients (64.7% in the
control group).
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Abstract

The nature of changes in the structure of the PAG-3 biophantome under the action of
HIFU indicates the significance of shock-wave shifts involved in the formation of the heat
pattern and the destruction zone. The thermal effect is accompanied by the accumulation of
thermal energy, the limitation of the thermal field, which predetermines the therapeutic
efficiency of focused ultrasound exposure, however, it is advisable to take into account the
role of mechanical effects in focused ultrasound therapy.

Key words: high-intensity focused ultrasound HIFU, thermal patterns, shock-wave
effects, mechanical microflows, biophantom, PAG3, thermal ablation zones.

The propagation of high-intensity focused ultrasonic vibrations (HIFU) in biological
tissues forms an acoustic field [1-3] in the form of a set of spatio-temporal thermal and
mechanical characteristics of distributions with the formation of interference maxima in local
zones due to superpositions of acoustic waves generating shock-wave and thermal effects.

Obviously, the response of biological tissues to such influences should be determined,
on the one hand, by the nature of energy distribution and the degree of manifestation of wave
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and nonlinear effects in biological structures, and, on the other hand, by the characteristics of
a high-intensity focused acoustic field [4-5]. The energy of the ultrasonic wave generates
shear stresses and vortex microflows, the velocity gradients of which reach 10° - 10° s, and
this is enough to "break" the cell membranes. However, mechanical tissue destruction is
considered a side effect of HIFU, and the main therapeutic effect is associated with thermal
ablation [1].

But in our opinion, shock-wave shifts caused by the effects of acoustic cavitation,
shear microflows and stresses, together with the generation of a local thermal field, are
involved in the formation of destruction zones and are capable of initiating sensitization of
tumor cells to radiation, cytotoxic therapy. Therefore, it is important to work out the HIFU
exposure modes on the simulator, which simulates changes in the mechanical properties of a
pathological focus. The aim of this work was to study the distribution of thermal patterns,
shock-wave effects on tissue-equivalent phantoms to assess the modes of HIFU exposure.

Of interest was the PAG3 biophant based on polyacrylamide gel, not only because of
the simplicity of preparation, but also because of the comparability of acoustic properties with
biological tissue. To assess the thermal and mechanical HIFU-associated effects, a modular
stand was used, including an ultrasound diagnostic scanner "Angiodin-1" (firm "Bioss",
Russian Federation), and an installation consisting of a mobile module "Diater" for HIFU
therapy. A flat-concave transducer H-148 S / N 010 (Sonic Concepts, Inc.) with a central
oscillation frequency of 2.5 MHz and a focal length of about 7 mm was used as an ultrasonic
generator. The possibility of focusing acoustic vibrations created conditions for a local high-
energy impact with a radiation intensity of 8.2 kW/cm2 and 23.3 kW/cm2 in the averaged
spot zone up to 0.6 mm. Degassed water was used to ensure the passage of ultrasonic waves.

Preliminarily, 4 thermal sensors were inserted into the PAG3 phantom in sealed PVC
tubes of a digital multichannel thermograph (T-8). Heat sensors were placed in the immediate
vicinity of the lesion (up to 1 mm), and then installed sequentially at distances of 5-10 mm,
15-25 mm, and 30-45 mm from the focal zone to assess the heat pattern. In total, 22 tissue-
equivalent PAG-3 phantoms were used, which were subjected to ultrasound with an intensity
of 8.2 kwW/cm2 and 23.3 kW/cm2 in a focal spot with a diameter of up to 0.6 mm with various
exposures, and the temperatures were estimated in different spatial zones of HIFU- induced
heat pattern (tables 1 and 2).

Table 1
Indicators of temperature sensors at different distances from the thermal ablation zone at an
intensity of 8.2 kW/cm2 and a single HIFU exposure (x = m)

The internal The internal The internal
temperature of the temperature of the The internal temperature of the
phantom according hanptom accordin temperature of the phantom according
to the readings of P . 9 phantom according to to the readings of

h h | to the readings of h di f the 3rd he 4th th |

Exposure, ms the 1st therma the 2nd thermal the readings of the 3r the 4th therma
' sensor located at a sensor located at a thermal sensor, located | sensor located at a
distance of up to 1 X at a distance of 15-25 distance of 30-45
distance of 5-10 mm
mm from the mm from the thermal mm from the
. from the thermal . .
thermal ablation . ablation zone thermal ablation
ablation zone
zone zone
50 33,4+0,2 C°* 21,1+0,1 C° 20,6+0,08 C° 20,3+0,1 C°
100 40,5+0,3 C°* 23,9+0,08 ** 22,1+0,1 Co** 20,5+0,2 C°
150 45,9+0,3 Co* 24,8+0,1%* 22,140, 1%* 20,6+0,3
200 49,4+0,5 Co* 25,6+0,1 * 23,6+0,07** 20,6+0,4
250 54,4+0,5 C°* 26,2+0,07* 23,8+0,1%* 20,9+0,2
300 60,1+0.3 C°* 26,9+0,08* 23,8+0,06* 21,0+0,1
350 66,7+0,6 C°* 27,5+0,07* 23,9+0,07* 21,1+0,1
400 70,4+0,6 C°* 28,0+0,1* 23,9+0,08* 21,4+0,07
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450 74,6+0,2 C°* 28,4+0,08* 23,9+0,05* 21,5+0,08
500 80,6+0,62 C°* 28,8+0,07* 23,9+0,04* 21,7+0,3
1000 >103,3 C°* 30,2+0,09* 24,7+0,06* 22,8+0,4**
5000 >103,3 C°* 31,5+0,1%* 24,8+0,06* 22,5+0,08%*
8000 >103,3 C°* 33,8+0,1%* 25,2+0,05* 22,5+0,04**

Note: * - statistically significant differences (p <0.01) compared to the initial values.** -
statistically significant differences (p <0.05) compared with the initial indicators

With an exposure of 1000 ms and above, it was not possible to clearly measure the
temperature in the focal zone due to the limiting upper limit of the digital computer
thermograph (T-8).

Table 2
Readings of temperature sensors at different distances from the thermal ablation zone at an
intensity of 23.3 kW / cm2 and a single HIFU exposure

Exposure, Readings of the 1st | Readings of the 2nd Readings of the 3rd Readings of the
Ne 4th temperature
ms temperature sensor | temperature sensor temperature sensor sensor
1 20 ms 31,5+0,2%* 22,3+0,2 21,5+0,3 21,4+0,4
2 30 ms 39,1+0,3** 22,9+0,3 21,5%0,5 21,6+0,3
3 50 ms 47,740,3%* 24,6+0,4* 22,7+0,4%* 21,9+0.4
4 80 ms 58,1+0,5%* 27,7+0,3* 23,640,5%* 22,1+0.4
5 100 ms 71,5 +0,6* 31,2+40,.7%* 25,5+0.4%* 23,140,5

Note: ** - the statistically significant results (p <0.001) in comparison with the reference
values * - statistically significant results (p <0.05)

These findings indicate a proportional relationship between exposure and temperature
in the nearest and perifocal zones. There was no significant increase in temperature at the
perifocal zones which indicated that the focus zone was limited.

The temperature rise in the focal zone was evaluated using multiple HIFU exposures
to confirm the phenomenon of heat accumulation. The following mode of exposure to local
zones of 11 phantoms was used: 5 HIFU "shots", intensity 8.2 kW / cm2, exposure 500 ms.
The results are shown in Table 3. The phenomenon of heat accumulation in the focal zone can
be explained by a change in the magnitude and rate of heat transfer arising from mechanical
shifts of the phantom structures and the appearance of the thermal conductivity restrictions in

the investigated medium.
Table 3

Temperature increase in the focal zone with 5 HIFU shots with an intensity of 8.2 kW / cm2
and an exposure of 500 ms. (n = 11)

No Shot number Focal zone temperature
1 1 64,3+0,3*

2 2 83,2+0,4*

3 3 98,8+0,6*

4 4 103,0+1,2%*

5 5 >103

Note: * - statistically significant differences (p <0.01).

Thus, a feature of this mode of physical impact on the polyacrylamide hydrogel
phantom was a slight temperature gradient in distant zones, which indicates a local increase in
temperature in the focus zone. Probably, mechanical microflows form conditions limiting the
heat flux, which, on the one hand, forms the phenomenon of local thermal ablation, and, on
the other hand, limits heat transfer. This effect is comparable to the features of the formation
of a heat pattern in biological tissues.
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Temperature gradient on multiple HIFU shots, but at different exposures is especially
interesting. The dynamics of the change in the temperature gradient was evaluated depending
on the number of HIFU shots with an intensity of 8.2 kW / cm2 with exposures of 300 ms and
500 ms. The data obtained are presented in tables 4,5.

Table 4

The dynamics of temperature changes in different zones of the phantom with an increase in
the number of HIFU shots with an exposure of 300 ms

The internal The internal The internal The internal
temperature of the | temperature of the | temperature of the temperature of the
phantom according | pPhantom according | phantom according hantom accordin
to the readings of to the readings of to the readings of tcr: the readin g

gs of the
No Number of the 1st thermal the 2nd thermal the 3rd thermal Ath thermal sensor
shots sensor located at a | sensor located at a | sensor, located at a | d di
distance of upto 1 distance of 5-10 distance of 15-25 ocated at a distance
mm from the mm from the mm from the of 30-45 mm fro_m
thermal ablation thermal ablation thermal ablation the thermal ablation
Zone zone zone zone
1. 5 73,1+£0,3* 33,1+0,1* 23,7+0,1* 21,6+0,12
2 8 78,5+0,4* 34,1+0,08* 23,8+0,2* 21,8+0,1
Note: * - statistically significant differences (p <0.01)
Table 5

The dynamics of temperature changes in different zones of the phantom with an increase in

the number of HIFU shots with an exposition of 500 ms

. The internal The internal The internal
The internal
temperature of the temperature of the temperature of the
temperature of the . - .
. phantom according | phantom according | phantom according
phantom according to . . .
- to the readings of to the readings of to the readings of
No Number |- the readings of the 1st the 2nd thermal the 3rd thermal the 4th thermal
- | ofshots | thermal sensor located
at a distance of up to 1 sensor located at a sensor, located at a sensor located at a
distance of 5-10 mm distance of 15-25 distance of 30-45
mm from the
thermoablation zone from t_he mm from the mm from the
thermoablation zone | thermoablation zone | thermoablation zone
1. 5 88,5+0,3* 35,4+0,3* 24,0+0,07** 22,7+0,1
2 10 93,5+0,3* 37,6+0,2* 24,140, 1** 22,840,221

Note: * - statistically significant differences (p <0.01); ** - statistically significant differences
(p <0.05)

Thus, when using a tissue-equivalent phantom PAG-3, we observed the phenomena of
accumulation of thermal energy in the focus area, limited distribution of heat flow, which can
be traced with single and multiple HIFU exposure. Such features of the formation of the
PAG-3 heat pattern bring it closer in its main characteristics to biological tissue structures.
Some differences can be noted in the architectonics of thermoablation zones in
polyacrylamide hydrogel at different expositions with visual and ultrasonic (Fig. 6) control.

Ultrasonic picture of the thermoablation zone (round
shape) of a phantom (PAG-3) at a radiation intensity
of 8.2 kW / cm2 averaged over focus up to 0.6 mm
and an exposure of 1000 ms.

Fig. 6: Ultrasound image of the thermoablation zone in

the form of a cone in a phantom (PAG-3) at a radiation

intensity of 8.2 kW / cm2 averaged over focus up to 0.6
mm and an exposure of 500 ms.
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The nature of changes in the structure of the tissue-equivalent phantom PAG-3 in the
focus zone indicates the role of acoustic cavitation and mechanical shock-wave shifts that
form a thermal pattern. The latter is characterized by the following phenomena: accumulation
of thermal energy, limited heat propagation, which determines the therapeutic effectiveness of
HIFU exposure, however, it is advisable to take into account the role of mechanical effects in
focused ultrasound therapy.

Thus, the obtained data allow us to suggest the role of shock-wave shifts in the tissue-
equivalent phantoms under HIFU exposure, which are involved in the formation of the
thermal pattern and in the distribution of temperature regimes in the perifocal zones.

***

1. Brown M.R.D., Farquhar-Smith P., Williams J.E. , ter Haar G., de Souza N.M. The Use of High-Intensity
Focused Ultrasound as a Novel Treatment for Painful Conditions-A Description and Narrative Review of
the Literature// Br. J. Anaesth. - 2015.- Vol.115, N4.- P.520-530. doi: 10.1093/bja/aev302.

2. Bing Ch. , Cheng B., Staruch RM, Nofiele J., Staruch MW, Szczepanski D., Farrow-Gillespie A., Yang
A., Laetsch TW, Chopra R. Breath-hold MR-HIFU Hyperthermia: Phantom and in vivo Feasibility// Int.
J. Hyperthermia.- . 2019.- Vol.36, N1.-P.1084-1097. doi: 10.1080/02656736.2019.1679893.

3. Maruvada S., Liu Y., Pritchard W.F., Herman B.A., Harris G.R. Comparative study of temperature
measurements in ex vivo swine muscle and a tissue-mimicking material during high intensity focused
ultrasound exposures// Phys. Med. Biol. - 2012, No. 57.- P. 1-19. doi:10.1088/0031-9155/57/1/1

4, Gryzunov V.V., Osipov A.S. Fundamentals of Cellular Pathophysiology. - SPb, Polytech-Press, 2020. -
239 p.

5. Kawano S., Kojima M., Higuchi Y., Sugimoto M., lIkeda K., Sakuyama N., Takahashi S., Hayashi R.,
Ochiai A., Saito N. Assessment of elasticity of colorectal cancer tissue, clinical utility, pathological and
phenotypical relevance// Cancer Sci. - 2015.- Vol. 106.-P. 1232-1239. doi: 10.1111/cas.12720

Moskalets O.V.
The incidence of anti-rituximab antibodies in patients with lymphoproliferation

Moscow Regional Research Clinical Institute named after M.F.Vladimirskij
(Russia, Moscow)
doi 10.18411/gg-31-03-2021-09
idsp sciencerussia-31-03-2021-09

Introduction.

Monoclonal antibodies have become mandatory for neoplastic targeted therapies as
well as chronic inflammatory and autoimmune diseases. Rituximab is a chimeric monoclonal
antibody directed against CD20 antigen that is expressed on normal and malignant human B
cells [1,2]. It was the first monoclonal antibody to be approved for therapeutic use [2].
Treatment with rituximab at standard weekly dosing is effective in more than 50% of patients
with relapsed or refractory CD20-positive follicular non-Hodgkin's lymphoma, but is not
curative. It is less effective in other subtypes of CD20-positive lymphoma and for retreatment,
even with CD20 still expressed [3]. Thus, binding of rituximab to CD20 is not sufficient to
kill many lymphoma cells, indicating that there are mechanisms of resistance.

Many observations show that antibodies to rituximab are generated in some patients
during rituximab treatment and may be associated with a less favourable response to
treatment. [4-7]. However, antibodies that bind a drug are sometimes found in pre-treatment
serum samples, with the amount depending on drug, assay, and patient population. The
accurate prediction and assessment of (clinically relevant) immunogenicity remains a
challenging endeavor [4].

Purpose of the study - to determine the incidence of anti-rituximab antibodies
(ARA) in patients with non-Hodgkin’s lymphoma (nHL) treated by rituximab.

Materials and methods.

The study involved 32 patients with nHL (11 newly diagnosed, 21 - resistant /
recurrent form), aged from 36 to 70 years (average age 49,5 years), of witch 18 women and
14 men and and 13 practically healthy individuals, matched by age and sex.
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In 55% of patients, stage 2 of the disease was detected, in 45% of patients - stages 3
and 4. Patients with refractory / relapsing forms have previously received 4-6 courses of R-FC
therapy. Determination of anti-rituximab antibodies in peripheral blood serum was performed
by enzyme-linked immunoassay using a test system manufactured by Bender Medsystems
(Austria) (semi-quantitative analysis).

Results.

None of the patients with newly diagnosed disease have ARA. Positive results were
recorded in 7 (33%) patients who received rituximab earlier. Of particular note is a patient
with a very high antibody level (74,7 c.u.) who received 6 courses of combination therapy
and showed pronounced progression of the disease. At the same, in the group of practically
healthy persons, positive results were obtained in 2 (15,4%) cases, in particuilar, with a
procedural nurse who regularly contacts the drug.

Conclusion.

ARA have been found in patients with lymphoproliferation and other diagnoses but
the data on clinical implications of the development of these antibodies are limited. The data
obtained in this study demonstrated that they are revealed in 33% of patients with resistant
forms of the disease treated by rituximab. Besides, pre-existing anti-rituximab antibodies
were detected in several serum samples in control group. Of course, it should be borne in
mind that the effect of ARA on the therapeutic efficacy of the drug can be different: it could
be targeting predominantly the idiotype and thus clinically relevant, or due to pre-dose
antibodies that can bind the therapeutic antibody, but are often irrelevant. If we suppose that
immunogenicity is an important factor that should be considered in the overall treatment
strategy, we should take actions to reduce antidrug antibodies formation: modifying drug
administration; increasing dose; decreasing immunogenicity by adding immunosuppressive
agents to the regimen or using new drugs which are supposed to be less immunogenic such as
humanized or fully human monoclonal antibodies.
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SECTION II. PHYSICS
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AHHOTAUA

MBI H37I0KUM Hally MOJENb 0Opa3oBaHMs KOJUIOMJOB C TMO3UIMH CTATHCTUYECKOM
¢u3uku. HecMOTpst Ha CIIOKHBIN XapakTep MPOMEKYTOUYHBIX CTaIui Ipolecca HaKOIUICHHUS
paIualMoHHbIX JeQEeKTOB U Mpollecca pajnuoiin3a B TBEPAbIX IUAJIEKTPUKAX, CYILECTBYIOT
o0IMe 3aKOHOMEPHOCTU. JTO OTKpBIBAET IEPCHEKTUBY IIOMCKAa HOBBIX DPaJUALMOHHO-
CTOMKMX M PpaJuallMOHHO-YyBCTBUTEJBHBIX MAaTepUaJOB II0 HX TEPMOJMHAMUYECKUM
rapameTpam.

KiroueBble cjioBa: KOJUIOMJ, paAMallMOHHBIA Ae(eKT, paauoin3, CTaTUCTHYECKast
dusuka.

Abstract

We will present our model of colloid formation from the standpoint of statistical
physics. Despite the complex nature of the intermediate stages of the accumulation of
radiation defects and the process of radiolysis in solid dielectrics, there are general
regularities. This opens up the prospect of searching for new radiation-resistant and radiation-
sensitive materials based on their thermodynamic parameters.

Keywords: colloid, radiation defect, radiolysis, statistical physics.

Pannannonnomy nedexrooOpa3oBaHHIO TOCBSIIEHO OOJBIIOE YHCIO PaboT, cpeau
KOTOpbIX B 20-M BeKe€ MOXXHO BBIIEJUTh MoHOrpaduto JlymukoB [1], rae moapoOGHO
paccMOTpEHBI Pa3IMYHbIE TPOLECCHl PATUAIIMOHHOTO MPeo0pa3oBaHus Ne(EKTOB B MOHHBIX
KpucTamax. bonpmioit 06beM mogo6HOI TuTepaTyphl OTpaXkeH B HENABHUX JHUcCepTalusX [2,
3]. MaTtemaTu4ueckoMy MOJEIMPOBAHUIO TOCBSIIEHA HEMaBHsS padora [4], TIe moiydeHo
KWHETHUYECKOE ypaBHEHHE PaJMallMOHHOT0 pacrnaja Je(QeKTOB.

MBI W3TI0KUM Hally MOJENbh OOpa30BaHMS KOJUIOMJOB C TO3WIMH CTATHCTUYECKOMN
¢usuku [5]. Paccmorpum kpucramn ¢ uuciom aedextoB m. IlycTh paccTOSHHUE MEKIY
nedexraMu 0AMHAaKOBO U paBHO R. Ommiem Bokpyr kaxzaoro nedekra 0 chepy paanycom R.
[TycTh MIOTHOCTB YKCIIa YacTHIl B TOH cepe paBHa ng, Toraa BeposTHOCT Wo(r) Toro, u4To
OnmKalmias 4acTuiia HaXxOJUTCS Ha PACCTOSHHUH I OoT YacTuipl 0, HETPYIHO TOJIYYHTH U3
KJIACCUYECKOH CTaTUCTUYECKON (PM3UKHU M OHA PaBHA!

W, (r) =4nn,r’ exp[—4=n,r’/3]. 1)

BepositHocTh HaxoxieHust N yacTuil B 30He Aedekra 0 paguycoM r paBHa, O4EBHUJIHO,
NO

W,, (1) =] W, (r) = (4mn,)"r*" exp[-47N,n r*/3]. )
k=1

BepositHOCTB (2) ompenenum ¢ APyro CTOpOHBI KaK OTHOIIEHUE YuCiIa YacTull No B
30He JiepekTa K 00IIeMy YHCITY YacTHIl B BeIIEICHHOU chepe — Qo = 4/3 ToR;

p, = % = (4nn,)" r*™ exp[—4mn,r®/3]. (3)

0
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Jlist cuctembl U3 m J1e(heKTOB MMEEM:

o = (4mn, )" r™ exp[-4nN,nr* /3] = =2

p, = (4nn )" r’™ exp[-4nN,n r* /3] = 2,
Q, (4)

Nm

=(4nn )" r*"exp[-4nN _n_r’/3]=

Jis Bcero kpuctamia ¢ guciiom nedekros 0,1,2,...,m umeem:
m

I

P= ﬁpl ﬁ(4nn) 1M exp[—4nN.n,r®/3] = (5)
i=0 i=0 HQ

Cucrema ypaBHenuit (4) u (5) mpencraBisieT coOOW CHCTEMY TPaHCIICHAEHTHBIX
YPaBHEHHIA, PEIINTH KOTOPYIO MOKHO TOJIBKO MPHOIMKEHHBIMH WM YHCICHHBIMUA METOIaMHU.

B cBsiz3u ¢ 3THM, MOXHO clejaTh YHMCICHHYIO OLIEHKY, OCHOBBIBAsICh Ha pealbHOMN
CUTyalluu U ypaBHeHUHU | cucremsl (5):

InN,—-InQ, =N,In(4nn,)+2N,In r—%n N,n,r.

CootBeTcTBYIOIIAs! OLEHKA JAET, YTO IEPBBIM YWIECH JIEBOW YaCTH YPABHEHMSI U IIEPBBIC
JIBa YJIeHa MPaBOi YacTH — IPEeHeOpeKUMO Majbl. B pe3ynbpTaTe nmomydanm:

- 3In QZ . ©)
47n r
YuursiBas, aro 4nr/3=V u Inng > INR, u3 (6) nmeem:
Inn
v, = (7)
n 0 N 0
bepst B kauecTBe QyHKIIMU OTKIMKA 0OBEM KOJUIOH/IA MOTY4HM:
KT
VO =C E : N 0 (8)
Cpasnusas (7) u (8), moayuum:
1/2
1 Ihn, G°
N,=|——2—| . 9)
c n, kT

®opmyina (9) oTBeUaeT paBHOBECHOMY 3HAYEHUIO YKciia YacTHll B Koutoue. Craenaem
OIIEHKY 4HCJIa 4YacTull B koyuomae musa kpuctamia KCl: G’~410 kJ[x/mMomnb; ¢<0,001;
Inny/np=0,02; k=1,38-10"%, T=300K.

Torma Ny=60 artomoB menouynoro wMeramia. [lodydyeHHOe HamMu 3HauYeHUE
Koppenupyer ¢ 9yuciom aromMoB N B 3apopliie Ipu TOMOTeHHOM 00pa30BaHUU KOJUIOHIOB B
pacruiaBax pa3JIMYHbIX METAJIJIOB.

Haubomnee noctoBepHbIM B 00J1aCTH OONBIIMX /03 U €€ MOIIHOCTEH B HACTOSAIIEE
BpeMsl SABJSETCS MOJEKYJISPHBIH MEXaHM3M pocTa KOJJIOMAHBIX 1eHTpoB [1].
DKCclepUMEHTalbHbIe JaHHbIE TO OOpPa30BaHUIO KOHEYHBIX MPOJIYKTOB pa3lIOKEHUS
WOHHBIX KPHUCTAJUIOB YKa3bIBAIOT HAa WX B3aMMOCBSA3b C TMEPBUYHBIMU PaJHAIMOHHBIMH
nedeKTaMu Ipu HAIMYUU CIIOKHBIX TPOMEXYTOUYHBIX TU((PY3HOHHBIX POLECCOB.
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CyllecTBEHHOW XapaKTepUCTHUKOM KHUHETUKHM pOCTa KOJUIOMJHBIX LIEHTPOB
SABJISCTCA pachpejaeieHrne ux mo pasmepam. Kak mokaszamu uccinemoBanus [1-4] mns
JTOOBIX MOTJIOLIEHHBIX 03 M TeMIlepaTyp OO0JydeHUus, KPUCTAII UMEET XapaKTEepHYIO
it Hero (opMy KpPUBOUM pacmpeiesieHus KOJUIOWIHBIX IEHTPOB IO paszMepam. Jlis
TeMmriepaTtyp OOJydeHus, OJM3KMX K KOMHATHOM, AaCUMMETPHUYHOCTbh  KPHUBBIX
pacrpeesieHuld ¢ 1030l MEHSETCSl OYEHb YeTKO B BHJIC U3MEHEHUS MapaMeTpa ¢ OpMEl.

Pacnpenenenue yactui mo pasmepam, ONPEAEIICHHOE SKCIEPUMEHTAIbHBIM ITYyTEM,
OTIMCHIBACTCS TOTHOPMATBHOU (DYHKITHEH:

c,(d,t) = F(t)exp{=In?[d/d_, (t)]/2€3 ()} (10)

rae t - Bpemst BO3/ICHCTBUS HA KPUCTAJLI, B UTOTE KOTOPOT'O MOJTy4aeM arperaT quamerpom d.

Pacnipenenienust Takoro BHAA XapaKTepU3YIOTCA CIEAYIOUIMMH MapaMeTpaMHu:
JUaMeTpOM  KOJUIOMJHOIO  IIeHTpa B  Makcumyme  pachpeneneHuss  Omax(t),
IpeIPKCIIOHEHIINAIBHBIM MHOKHTEeM F(t) u mapamerpom dopmsel pacupenenenus &(t).
IIpu 3TOM éz(t)<1, U OT HEr0 B OCHOBHOM 3aBHCHUT KOHIEHTpaLus Cp.. CylIeCTBEHHO, 4YTO
napamerpom QyHkuuu (10) saBIgeTCS HE CpeaHUl paauyc KOJJIOUIHBIX LIEHTPOB,
KOTOPBIA, O SKCIICPUMEHTAIBHBIM JIAHHBIM, MaJlOYyBCTBUTEICH K BpeMeHHU (j03e), a
napametp ¢opmbl &(t). DTo moATBEpkKAAET U CHEIaHHBIM HaAMH BBIBOJ 00 OJHOM
NopsiIKe paavyca KoOJJIOMJa, pa3Mep KOToporo ompexnensercs ¢opmynoi (9),
MOJYYEHHON HaMU MpPHU BeCbMa OOIIMX MPEANOJIOKEHUSIX.

HecmoTpst Ha CIIOXKHBIA XapakTep NPOMEXKYTOYHBIX CTaAUi Mpoliecca HAKOIUICHHS
paavalnroHHBIX J1e(DEeKTOB U Mpoliecca paauoiin3a B TBEPABIX JAMDJICKTPHUKAX, CYIIECTBYIOT
o0mye 3aKOHOMEPHOCTH, O KOTOPBIX MBI TOBOPHJIM BBIIIE. DTO OTKPHIBAET MEPCIIEKTHUBY
MOKCKAa HOBBIX PAAHAIIMOHHO-CTOMKHX W PaJUallMOHHO-UYBCTBUTEIBHBIX MAaTEPHAIIOB MO UX
TEPMOJMHAMHYCCKHUM TTapaMeTpam.

*k*k

1. Jlymuk Y.b., Jlymuk A.Y. Pacniazm 31meKkTpoHHBIX BO30YKICHUH cO 00pa3oBaHUEM NePEKTOB B
TBepAbIX Tenax. - M.: Hayka, 1989. - 264 c.

2. Kapunbaes XK.T. CiekrpanbHO-KHHETHUECKNE XapaKTEPUCTHKH JIETHPOBAHHBIX KUCIOPOAOM KPHCTAIIIOB
BoNIb()paMaTa MHKA U (pTopuaa TuTHs. - uccep. kanauaara ¢pu3.-MaT. HayK, ActaHa, 2015. — 116 c.

3. Kucenesa M.C. KuneTtnka moctpasnaninoHHBIX MPOLECCOB B ONTHYECKHX MaTepHaiax C ITOJBHXKHBIMH
nedexramu. — Jluccep. kanaunata ¢us.-mar. Hayk, EkatepunOypr, 2017. — 149 c.

4. ApamoB B.A., Apamo T.b., Opo3baeBa A.A. MopenupoBaHue KHHETHKH paclaja pagdallliOHHO-
HaBEJICHHBIX Je(EeKTOB B HOHHBIX KpucTaymiax // MeXIyHapoJHbIH IKypHaJd MPUKIAJHBIX H
(hyHmaMeHTanbHBIX HCCIea0BaHui, No 2,2020. - C. 115-121.

5. IOpoB B.M. Tepmonunamuka groMuHectupyromux cucrem // Bectauk KapI'V, cep. @usuka, 2005, Ne
3(39). - C.13-15.

Pylaev A.P.

Light polarization and the Brewster law

Snezhinsk Physic-Technical Institute
(Russia, Snezhinsk)
doi 10.18411/gq-31-03-2021-11
idsp sciencerussia-31-03-2021-11

Abstract

It was obtained an analytical dependance of the relative intensity of the light beam
reflected from the boundary of two transparent bodies expressing the law been established
experimentally by Brewster. It was found on basis of comparison of the values of parallel and
perpendicular components of the electrical vectors of the incident beam wave trains to the
direction of the reflected beam.

Keywords: light beam, reflection and refraction of light, area of polarization.
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Introduction
So far the experimental law established by Brewster and bearing his name [1] does not
have any theoretical explanation. It asserts that the intensity and polarisation of the natural
light beam reflected from the boundary of two transparent bodies increase with increasing of
the angle of incidence, achieve the maximal values and then decrease. These parameters
achieve their maximum values at the angle of incidence ¢g (the angle of Brewster) that is
concerned with the index of refraction of media n by formula
Singg /Siny =n, (1)

where v is the angle of refraction.

To give the explanation and to find the analytical expression of this law it is possible
on the basis of the principle that explain the polarisation of a nature light beam at transiting it
through a uniaxial crystal.

The natural light beam is such one that contains wave trains of all possible
polarizations under which the directions of their electric vectors are implied. If such beam
propagates to a definite direction then the planes of oscillations of all waves are parallel to
each other. If to project the electric vectors of all waves on the plane that perpendicular to the
propagating beam direction then these projections will fill the entire conditional circle as it is
shown in fig. la.

T /2

___ Optical axis

of the crystal

Fig.1. Polarizations of the natural beam (a) and that part of this beam which passed by the crystal (b).

It was established experimentally that at the normal incidence of such beam upon the
surface of a uniaxial crystal (for example, tourmaline) which parallel to its optical axis then
the intensity of the passed beam decreases twice. This is explained by that the crystal lets pass
those waves that have the electrical vectors component parallel to the optical axis which
exceeding the perpendicular one. This means that the electric vectors of the passed waves
were directed on the angles less then +r/4 to the optical axis and occupied only a half of the
circle as it is shown in fig. 1b.

The polarization of the nature light beam or a part of it can be measured by the value
of a half of the angular area corresponding to that part of the circle where the electric vectors
of this beam were placed. In such terminology the polarization of the nature light beam is
equal to A=m, and the polarization of that part of the beam which was passed by the crystal is
equal to A=n/2. This means that the intensities of beams are proportional to the angular areas
A of their initial polarizations. On this basis the Brewster law is considered in the present
work.

Light polarization at reflection and refraction.

Let a nature light beam obliquely falls upon the boundary of two transparent media, at
that the reflected and refracted beams arise. Let’s consider one of the wave trains of this beam
intersecting the interface. In fig. 2 by a dashed line it is shown the plane of oscillations of the
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electric vector of its electromagnetic field. It is perpendicular to the direction of the refracted
beam y,. The electric vector of this train E lies at angle o to the plane of incidence. By the
angle a it will be characterized the wave trains polarization.
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Fig.2. Plane of oscillations of a wave train.
NN is the perpendicular to the interface, AA is the interface of two media,
FF is the line of intersection of the plane of incidence with the
oscillations one, v is the refraction angle.

The component of the electrical vector that lies in the plane of incidence E; and that
which perpendicular to it E, are correspondingly expressed by formulas
E;= ECosu, E,=ESinc. (2)
To determine whether this wave train will be moving in the direction of the refracted
or reflected beam it needs to find the components E; and E, of the electric vector
correspondingly parallel and perpendicular to the direction of the reflected beam. From fig.3
which shows the incident y, reflected y, and refracted y, beams it follows
E,= E;Sin(o +v),
Then with using (2):

E,=ECosu Sin(o + v)_ (3)
E.= E, = ESinc. (4)
\\ |

b1 £
B i
v Q@ l'-I:")jr
s

Medium 1 |
Medium 2

Fig.3. Scheme of reflection and refraction of light at the boundary of two media.
@ - angle of incidence which is equal to the reflected angle, - angle of refraction.
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Let’s suppose that this wave train will remain in the refraction beam if by value
E,> E,, (3)
or get to the reflection beam in the case of the opposite inequality. There are the next
considerations for this presumption:

1) At the normal incidence of the nature light beam upon the interface (¢=0) all
waves are physically “equal in rights” because the electrical vectors of all waves are parallel
to this interface. At that practically the beam as a whole propagates into medium 2 (\y=0), the
intensity of the reflected beam is equal to zero, and the components E,=E, E=0. This
corresponds to (5), and from (4) it follows that angle a=n/2 for all waves of the incident
beam.

2) At increasing the angle ¢ the intensity of the reflected beam accordingly to
Brewster’s experiments begins to increase. This means that there some angle o(¢) exists, so
that the waves from the angular area

g <o < T2 (6)
will stay in the refracted beam, and from the area
O0<a<ao (7)

get into the reflected beam. Then the angular areas of wave polarizations of the incident beam
for the reflected and refracted beams are correspondingly equal to

Ar=dy. Ap=T1/2 - 0. (8)
The relative values of the electric vector components (3) and (4) with taking into
account (1) can be expressed by formulas

£1=EJ/E = Sina., (9}
Zu= En/E = Cosa Sin[p + arcSin(Sinp/n)]. (10)

The equation
'EiJ_ =Z (1 1)

gives the possibility to find the value of the angle oy, and, consequently, the areas of
polarization of the incident beam for the reflected and refracted beams according to (8). This
equation can be solved by graphically. For example it was solved for media air — water
(n=1,33) for angles ¢=25° and ¢g=53°, as it is shown in fig.4.
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Fig.4. Graphical solving for two cases: ¢=25° and ¢B=53".
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Numbers 1 and 2 denote the areas of polarization of the incident beam which
determines correspondingly the intensities of the reflected and refracted beams. In the first
case (¢=25%) a,;=34,5°, at that the intensity of the reflected beam less than the intensity of the
refracted one, in the second case (ps=53°) 0x=45°, at that the intensities of both beams are
equal.

Substitution of expressions (9) and (10) in (11) gives

Sinag = Cosayg Sinf[e + arcSin(Sing/m)],
or
tgog= Sin[p + arcSin(Sing/n )],
Then the dependance o () is expressed by the equation
0, = arctg {Sin[p + arcSin(Sing/m)]. (12)

Inasmuch as the intensities of the reflected and refracted beams are proportional to
values of the angular areas of polarization in the incident beam then the intensity of the
reflected beam relatively to the incident one can be defined as

() = AdA, = ay/m. (13)

Graph I(¢) for media air — water is presented in fig. 5.
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Fig.5. Graph of relative intensity of the reflected beam in dependan'cg on angle ¢.

It is seen that the maximum of this dependence takes place at ¢g=53° that satisfies to
the Brewster expression (1). So, it follows from this that the dependence (13) is the analytical
expression of the Brewster law.

Conclusion

1. The obtained result shows that at falling of the nature light beam upon the boundary
of transparent media the intensities of the reflected and refracted beams are proportional to the
angular areas of their polarizations.

2. These areas are determined by comparison between the parallel and perpendicular
components of electric vectors of the wave trains to the given direction.

3. On basis of these principals it was obtained the analytical dependance of the relative
intensity of the light beam reflected from the boundary of two transparent bodies expressing
the Brewster law.

KKk
1. D. Brewster. On the laws which regulate the polarisation of light by reflexion from transparent bodies.

Philosophical Transactions of the Royal Society, 105, 125 — 159, 1815.
2. G. S. Landsberg. Optics, chapter XVI, PhysMatL.it, 2003.
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SECTION II11. BIOLOGY

byxapuna U.JIL., ITamkosBa A.C.
Mopdosiornyeckasi XapaKTepUCTHKA KOPHEBOH CHCTEMbI XBOMHBIX PACTEHUH B
YCJOBHSIX TOPOACKOM cpeabl

DI'BOY BO «Yomypmckuii 20Cy0apcmeerHblll YHUBEPCUMen»
(Poccus, Hocesck)
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AHHOTAIUSA

BrisBIIGHBI BHJIOBBIE OCOOCHHOCTH €M KOJIOUEH MW €M eBpPOINEHCKOW B
(hOpMUPOBAHUH KOPHEBOH CHCTEMBI B YCJIOBHSIX TEXHOTCHHOUW CpEIbl, TPOSBISIONINECS B
M3MEHEHUU II0Ka3aTelsl KOPHEHACHIIIEHHOCTH METPOBOrO CJIOS TIOYBBI, JJIMHBI KOpHEH,
COOTHONICHUS (DPAKIMi KOPHEH U UX PACIIPEICICHHS B TIOYBEHHBIX TOPU30HTAX.

KuioueBble cjioBa: KOpHEBas CUCTEMa, XBOWHBIC PACTEHHS, KOPHEHACHIIICHHOCTD,
TOPOACKHE HACAKICHUS.

N3yueHne cOCTOSIHMS KOPHEBBIX CHUCTEM JPEBECHBIX IIOPOJ, MX pPACIPEICICHUE B
[IOYBE B TOPU3OHTAJIBLHOM M BEPTHUKAJIBbHOM HAIPABJICHUSX, BBIPAKEHHOE KOJIMYECTBEHHBIMU
¥ Ka4eCTBCHHBIMH ITOKA3aTeNIIMU B BUJIE apXUTEKTOHHUKH, IMOJ3EMHOM (puTOoMacchl, o0beMa,
IIOBEPXHOCTH, IUIONIAAM W KOPHEHACBIIIEHHOCTH, JaeT OTBET Ha MHOTHE BOIIPOCHI,
Kacarolluecs: pocTa U pa3BUTHUS APeBeCHBIX pacTeHuid. [lpu dhopMupoBaHUM MCKYCCTBEHHBIX
HaCa)XJIEHUN CBEACHUS O OCOOCHHOCTSAX KOPHEBBIX CHUCTEM MIPHUOOpPETaloT 0cO00 BaKHOE
3HAUEHUE, TaK KaK Ha JECTPYKTUBHBIX TEPPUTOPUSX AODKHBI CO3/1aBaThCs TaKUE TIOYBEHHO-
HKOJIOTUYECKUE YCIIOBUS, KOTOPhIE COOTBETCTBOBAIU Obl OMOJOTMUECKUM OCOOCHHOCTSIM U
HKOJIOTMYECKUM TMOTPEOHOCTSIM pAacTeHUH, C Y4YeTOM 300- U  MHKPOOHOLEHO3HBIX
KOMITOHEHTOB, B CBS3M C UX II€JIeBbIM Ha3HaueHueM (Mactok, 2007).

JUia co3naHus ¥ PEKOHCTPYKLNU TOPOJCKHUX HACAKICHHUM BECbMa aKTyaJeH Hay4HO-
000CHOBaHHBIH  TOAOOP BHUIOB JPEBECHBIX  PACTCHHH, OTIUYAIONIMXCS  BBICOKOU
yCTOMUMBOCTRIO M jAekopatuBHOCThIO (byxapuna, IloBapuununa, 2013). IIpu nonbope
BUJIOBOI'O COCTaBa HACaXJCHUHW HEOOXOAMMO YYWUTHIBaTh (DYHKUIHMOHAJIbHOE Ha3HAuYEHUE
03€JICHSAEMBIX TEPPUTOPHIA. B ropoackoMm 03en€HEHHMM NPOMBIIIIEHHBIX pPETHOHOB
npeo01aJaloT JUCTBEHHBIE MOPOJIbI, XBOHHBIE — MCIIOJIB3YIOTCS PEXe, 4TO CBA3aHO C MX
HU3KUMH a/IalITUBHBIMHU BO3MOKHOCTSIMH. OTHAKO Cpeid XBOMHBIX PACTEHUN HUMEIOTCS BHJIbI
BECbMa IEPCIIEKTUBHBIE AJIS CO3/1aHUs FOpOJICKUX HacaxaeHu! (bynbirun, Spmumko, 2001).

HccenenoBanuss KOPHEBOM CUCTEMBI IPEBECHBIX PACTEHMM IPOBEIEHBI B I. MKeBCke,
OJIHOM M3 KPYIHBIX INPOMBIIUIEHHBIX LEHTPOB YpalbCcKoro pernoHa Poccun. B kaudectse
O00BEKTOB HCCIICOBAHUS BBICTYIWJIM BHUIbl XBOMHBIX PACTECHHWH: MpEICTaBUTENb MECTHON
dopel — e eBpomneiickas (Picea dbies L.) v MHTPOXYIHPOBAHHBIA BHI — €Ib KOJFOYAs
(Picea pungens Engelm.), mpouspacraromiue B pa3anyHbX (YHKIIMOHAIBHBIX 30HAX rOpoja
M>xeBcka: TpaHCIIOPTHAs 30Ha — OJHA M3 OCHOBHBIX MarucTpajeil ropoja yia. ¥YaMmyprTckas;
cenuTeOHas 30Ha — KWIOW MUKpopaiioH «CeBepy, pacroiaraloluiicss B IEHTPATLHON YacTh
r. MbkeBcka U mapkoBble HacakIeHUs (ropoJckoil mapk iangmadTtHoro tuna — LHITKuO nm.
C.M. Kuposa). B kaxxoMm paitoHe 66Ut 0TOOpaHbl 0COOM KaXKA0T0 BUJIa, UMEIOLIHE XOpollee
KU3HEHHOE COCTOSIHUE U CPEIHETC€HEPATUBHOE OHTOTEHETUYECKOE COCTOSIHHE.

UccnepoBanusi KOpHEBOW CUCTEMBI MPOBOJAUIUCH METOJIOM MOHOIHUTOB (Jlonrosa,
Kpeuerosa, 2001; Smit et al, 2000), 1 9ero mMpoOBOAMINCH OYBEHHBIE pa3pe3bl, JIHMHHAS
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CTOpPOHAa  KOTOpBIX OblJa  HampaBlieHa MEPHEHAMKYISPHO  HaIpaBJICHHUIO  POCTa
TOPU3OHTANIBHBIX KOpHEH. IlouBeHHBINM paspe3 pacrosaraics Ha PacCTOSHHUM IIPOEKIUHU
KpoHbl u3ydaemoro pacreHus (0,4-1 wm). IlouBennbie MoHOMMTH pazmepoM 10x10 cm
3aKJIa/IBIBAJINCh BJOJIb TOYBEHHOTO paspe3a (3aines, 2008). Otbop oOpa3moB KopHEH
BBIIOJHSUIM W3 TPEX TOPU30HTOB: T'yMYCOBO-3JUIIOBUAJIBHOIO (Hajee — TOPU30HT 1),
SJUTFOBUAJILHOTO (J1ajiee — TOPHM30HT 2) W WUIOBHAIBHOTO (masiee — Topu3oHT 3). B
HacaxaeHusx MKp. CeBep oTOOp KOpHEH ObLT pon3BezieH U3 1, 2 U 3 TEXHOTCHHBIX CIIOEB.

Bri6opky KopHEl U3 MOHOJHMTOB NMPOBOAWIM MPHU MOMOIIY MUHIETA C MOCISAYIOIIEH
OTMBIBKOM KOpHEH BOJOM Ha cutax ¢ auamerpom sueexk 0,5 mm. Ilocme oTMbIBKH
NPOM3BOMMIIA pa3fielieHue KOpHEH Ha (Qpakuuud 10 JuaMeTpy KopHed: g0 1 Mm
(BcacwIBaromue BOJIOCKH), 1-3 MM (IIpoBosIIMe, TOJYCKEJIETHBIE KOPHH) W Oojiee 3 MM
(ckenerHsie). Onpenensnu ATUHY KOpHEH, Maccy (B CHIPOM M BO3JIYIIHO-CYXOM COCTOSIHUU)
JUISL KaKIoW u3 ¢pakuuil. [lpomeps! nenanuck craHgapTHBIM CIIOCOOOM (ILITaHT€HLUPKYJIEM,
¢ To4yHOCTHIO 110 0,1 MM).

[Tonydyennsie MophoMeTprudecKre oKa3aTeIn KOPHEBOM CUCTEMbI ObLIT 00paboTaHbl
METOJIOM OITMCATEIbHON cTaTHCcTKH (Tabymmma 1). B pesynbTare BBIABICHBI OCOOCHHOCTH
MOp(}OIOrHH KOPHEBOM CUCTEMBI pacTEHUH, MPOU3PACTAIOIIUX B paiioHaX ropoja ¢ pa3Hoi
CTENEHbI0 TEXHOI'C€HHOM Harpy3KH, YCTaHOBJIEHbI BUIOBBIE OCOOCHHOCTH, XapaKTE€pHbIE IJIs
W3y4aeMbIX PACTCHUM.

Tabnuya 1.
Mopdgonocuueckue nokazamenu KOpHeBOU CUCMEMbL U3YUAEMBIX BUOOB OPEBECHBLX PACHEeHUl
Paiion CeIpas macca Macca kopHeil B .
Bun pacrenus N JnuHa kopHEH, MM
HCCIIeI0OBaHUs KOpHeH, T B03.-CyX.COCT., T
wikp. CeBep 1,6124+0,91* 1,36+0,79 59,86+52,99
-0,48...3,71** -0,45...3,17 62,35...182,06
Enb eBponeiickast yi. Y aMmypTckas 1,38+0,41 0,86+0,26 105,92+39,46
0,43...2,33 0,25...1,47 14,93...196,92
napk Kuposa 0,88+0,21 0,72+0,15 83,22+34,03
0,39...1,37 0,37...1,06 4,76...161,69
wikp. Cenep 3,19+1,37 2,31+0,83 77,11+50,10
0,05...6,35 0,41...4,22 -38,42...192,65
Eilb Kosdiouas v Vamyprokas 0,15+0,07 0,11+0,05 33,98+12,10
-0,01...0,31 -0,003...0,21 6,07...61,89
1. Knposa 0,98+0,71 0,41+0,26 77,28+40,19
-0,65...2,61 -0,18...1,01 -15,40...169,96

IIpumeuanue: * cpeonee 3nauenue nokazamens £ cmanoapmuoe OMKIOHEHUe,
** 0osepumenvuviil uHmMep8a 0l CpeOHe20 3HAUEHUSL.

VY wuccienyeMbIX pacTeHMM OTMEYaeTcsl TEHACHLMS YBEIMUYEHUS UIMHBI KOpHEH B
paiioHax c 0oJiee BHICOKMM YPOBHEM 3arpsi3HEHUs. DTO CBSA3aHO C POCTOM MOKa3aTessl JIHMHbI
BCACBHIBAIOIINX KOPHEM M YMEHBIIEHHEM [OJIM CKEJETHBIX M IOJYCKENeTHBhIX KopHeW. B
M3Y4aeMbIX TOpPOJCKHMX HACaKIEHHUSAX I0YBBI JOBOJIBHO CHJIBHO YIIJIOTHEHBI, OTJINYArOTCS
HEBBICOKUM COJEpKaHHEM HEOOXOIAMMBIX JJIsi MUTaHUS PACTEHUN MUHEPAJIbHBIX AJIEMEHTOB
(HampuMep, HUTPATHOTO a30Ta) WJIM UX TPYAHOH JOCTYIHOCTBIO JUIs pacTeHUil 3a cueT
BbIcOkHX mokazarenei pH mous (byxapuna, IlamkoBa u np., 2015). Taxke B MOYBEHHBIX
paspe3ax HaMH OBUIO OTMEUEHO BBICOKOE COJEp)KaHHE MEXaHWYECKHX BKIIOUEHUH B BUJE
CTPOUTENILHOTO U OBITOBOIO Mycopa Ha pa3HO IiyOnHe. DTO oTpaxaercs Ha pOpMUPOBAHUU
KOPHEBOI CHCTEMBI PACTEHHH, KOTJa IPUOPUTET B POCTE MOIYHAIOT BCACHIBAIOIINE KOPHU IO
CPaBHEHMIO CO CKEJIETHBIMH U IMOIYCKEIETHBIMU KOPHAMH (Tabauna 2). 9To B CBOIO OYepeb
NPUBOJUT K HAPYIICHUIO MEXaHHMUECKON (PYHKIIMM KOPHEBOI CHCTEMBI, U MOXET OBITh OJTHOU
U3 MPUYUH Oo0Jiee YacThIX BETPOBAJIOB JIPEBECHBIX PACTEHHM B ropojax MO CPABHEHUIO C
€CTECTBEHHBIMU YCIIOBUSMH.
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Tabnuya 2.
DpaKkyuorHbvIlL COCMAB KOPHEBOU CUCMEMbL el KON0Yel U el e8PONEUCKOU 8 HACANCOECHUSX
2. Mbicescka
NQ 0 2
[Topona ropusonTa KopnenacoleHHOCTh, % KopHeHachIIeHHOCTh, T/M
o 1 MM 1-3 MM >3 MM 1o 1 MM 1-3 MM >3 MM
ITapx Kuposa
Enb eBponeiickas 40,5 32,4 27,1 129,8 103,8 86,7
38,9 27,8 33,3 13,0 9,3 111
24,3 40,6 35,1 10,2 17,0 14,7
Hroro: 38,7 32,9 28,4 153,0 130,1 1124
Enp xommrouas 85 15 0 240,4 42,1 0,0
22,9 31,8 45,3 23,9 33,2 47,4
8,2 0 91,8 13 0,0 13,5
Hroro: 66,1 18,8 15,1 265,6 75,4 60,9
ya. Y amypTckas
Euxp eBpomnetickas 415 51,7 6,8 129,5 161,3 20,9
31 27 42 44,9 39,2 60,5
38 21,5 40,5 3,0 1,7 3,2
Hroro: 38,2 43,6 18,2 177,4 202,3 84,6
Enb xonrovas 1 90,3 9,7 0 5,6 0,6 0,0
2 22,5 77,5 0 4,1 14,1 0,0
3 7 17,8 75,2 1,5 3,8 16,0
Hroro: 24,5 40,5 35 11,2 18,5 16,0
MKp. CeBep
Eb eBpomneiickas 55,3 447 0 100,6 81,2 0,0
20,9 14,2 64,9 155,4 105,9 483,6
10 60,5 29,5 2,1 12,7 6,3
Hroro: 27,2 21,1 51,7 258,1 1998 489,9
Exnb xonrovas 65,5 34,5 0 651,0 343,2 0,0
7 79 14 34,9 394,8 70,9
26,3 71,2 2,5 17,7 47,9 1,7
Hroro: 45 60 5 703,6 785,9 72,5

B mapkoBbIX HacakIEHUSX MaKCHMalbHas HACHIIIEHHOCTH MOYBBI MOTJIOMIAIONAMU
KOPHSIMH OTMeYeHa y 000MX M3y4aeMbIX BHJIOB B TIEPBOM TOPHU30HTE: y €M €BPOMEHCKON —
129, 8 t/M’ m y enu komrouer — 240,4 r/m? (puc. 1). O61mas KOpHEHACKIILIEHHOCTH (C Y4ETOM
BceX (Qpakiuil KopHeii) MeT}gOBOFO CJIOS IOYBBI Yy €JIM eBpoIenckoil cocraBuna 395,5 l"/MZ, a
y e kosroueit — 401, 8 r/mM°. Y 000ux n3ydaemMbIX BUIOB B KOPHEBOU CHCTEME MPe00IaiatoT
norjomaronue KopHu. Creayer OTMETHTb, 4YTO €Ib KOJII04ash BeCbMa 3HAYUTEIBHO
MPEBOCXOUT €J1b €BPOMEUCKYIO MO (HOPMUPOBAHHUIO TMOTJIOMIAIONINX KOPHEHW, HO YCTYIaeT
MOYTH B JIBA pa3a MO IMOKa3aTell0 KOPHEHACBHIIIEHHOCTH KOPHSAMHU IPYTHX (Qpakiuii, 4To

MOXCET CBHIACTCIBCTBOBATH O BHIOBBLIX 0COOEHHOCTAX CTPYKTYPbI
HN3Yy4YaCMbIX BUOOB.

KOPHEBOM CHUCTEMBI Y
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Puc. 1. Koprenacviujennocms nouswvl noznowaiowumu (00 1 mm), noryckenemuvimu (1-3 mm) u cxenemmvimu
N N 2
(>3 mm) KOpHAMU enu KoNtoYell u enu eeponelickoll 6 nacaxcoenusx Iapka Kuposa, e/m

B mnacaxnenusx Mkp. CeBep KOPHEHACBHIIICHHOCTh TIOYBBI IOTJIOMIAIONIUMH U
HOJIyCKEJIETHBIMU KOPHSIMHM Y €U KOJOYel 3HAYMTEeNbHO BBIIIE, YeM Yy €M eBpoleickon
(puc. 2). OgHaKo CKENETHBIX KOpHEW Ooibine GopMupyercs y enu eponeiickoit. OOmas
KOPHEHACHIILIEHHOCTh METPOBOIO CJOsi MOYBBl B HACWKICHUAX €U KOJKYEH COCTaBIIsET
1562,0 r/M%, a 'y enn eBporeiickoii — 847,8 r/M°. OCHOBHAsL Macca KOpHEil y €l KOIOUeH
pacrosaraercsi B IepBOM TOpU30HTE U cocTaBisieT 63% . Y enu eBpONEeUCKONW OCHOBHas
Macca KOpHEW pacrojaraercss BO BTOpOM Topu3oHTe — 78% OT Maccel BceX KOpHEH.
MuHMMasbHas KOPHEHACBIIIEHHOCTD MTOYBbI Y 000MX BHJIOB OTMEYEHa B TPEThEM I'OPHU30HTE,
¥ COOTBETCTBEHHO cocTasisier 67,3 r/m? u 21 r/m’ (4,3 1 2,2%) (Tabnuma 2).
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Puc. 2. Koprenacwiujennocme nougwl noznowaowumu (00 1 mm), nonyckeremuvimu (1-3 mm) u cxenemuviymu
N L 2
(>3 Mm) KopHAMU enu Kotouell U enu esponelickol 8 Hacadicoenusax Mxp. Cegep, o/m

B npuMarucTpanbHbIX HaCaXACHUSAX MOKAa3aTeIN KOPHEHACHIIIEHHOCTH TOYBHI Y €1

€BpOTCICKON  CYIIECTBEHHO OTJIHWYAIOTCI OT enu  Komwoued  (puc.  3).  OOmas
N 2

KOPHEHACHIIIIEHHOCTh METPOBOTO CJIOSI TIOYBHI €JIM €BPOIEHCKOM cocTaBuia 464,3 r/mM°, Torna
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Kak y €JIu KoJiroueil Bcero juuib 45,7 r/M%. OcHoOBHasi Macca KOpHEH y elln eBpPONeHCKOM
pacrionaraercss B mepBOM Tropu3oHTe — 67% OT oOleil Macchl KOpHEH, y €M KOJIoYeil B
TpeTbeM ropuzonte — 47% oT oOmieil Maccel. Y 000MX H3y4yaeMbIX BHJIOB INpeoOiaiaroT
noJtycKesieTHole Kopau: 202,3 /™M y enu eBpomneiickoi u 18,5 /™M y €JId KOJIIoueH.
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ExpkoTmodas Ensp eppomnefickad

Puc. 3. Kopnenacviwennocms nougwl nocnowatougumu (0o 1 mm), nonycxenemuvimu (1-3 mm) u ckenemuwvimu
. oo . 2
(>3 MM) KOpHAMU eNu KONIOYeEll U elu e6PONEUCKOU 8 HACANCOEeHUAX 800b Y. YOMypmckou, e/m

Takum o0pazom, CyliecTBEHHOE BIMSHHE Ha (OPMHUPOBAHHWE KOPHEBOW CHCTEMBI
OKa3bIBAIOT YCJOBUS INPOU3pACTaHMsI PACTEHUI, MMEIOT MECTO M BHJOBbIE OCOOEHHOCTH.
OO0111ass KOPHEHACKIILIEHHOCTh METPOBOTO CJI0S TIOYBBI BHIIIE y €11 KOJIOYEH, HO B YCIIOBUAX
HanOosiee BBICOKOW TEXHOTEHHOM HAarpy3kM B TNPUMaruCTPabHBIX HACAXAECHUSX 3TOT
MOKa3aTelb BBIIIE Yy €U €Bpomeickoi. B mapkoBbIX HacakAEHHSIX Yy OOOUX BHJIOB
MaKCUMaJIlbHasi KOPHEHACBIIEHHOCTb OTMEYEHA B IEPBOM II0YBEHHOM TOPHU30HTE, IIPU
YBEJIMYECHUH K€ AaHTPONIOTEHHON HArpy3KH y €J1U €BPOIIEWCKON — BO BTOPOM T'OPU30HTE, a Y
€M KOJIIOUEH — B TPEThEM IIOYBEHHOM ropu3oHTe. Ilo Mepe pocTa TEXHOT€HHON HAarpys3ku
MEHSIeTCSl W JI0JI1 pa3inyHbIX (pakuui KopHeW. Y enu KoJyitoued BO3pacTaeT JoJis
IIOJIYCKEJIETHBIX KOPHEM, a y €JIM €BPOIIEHCKON — CKEJIETHBIX, a TP MAaKCUMAJIbHOW HAarpys3ke
- IIOJIyCKEJIETHBIX M BCACHIBAOIINX KOPHEM.

VY o0oux BHJIOB pacTeHUH OTMeueHa TEHAEHIUS YBEIWYEHMs JUIMHBI KOpHEH B
palioHax ¢ BBICOKOW aHTPOIIOI€HHOW HAarpy3KOMu.
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Abstract

As a result of long-term studies, it has been identified that the effects of anthropogenic
factors on the formation of helminth fauna of domestic carnivores are reflected in a number of
changes. Thus, primarily due to the change in habit of animal, the quantitative and qualitative
changes have happened in the helminth fauna: new species of helminths which assume
epizootic and epidemiological significance has been found and this has significantly enriched
the species composition of the helminth fauna. Due to the influence of anthropogenic factors,
the mixed parasitic focuses have formed and 14 species of helminths have included in
helminth fauna. The domestic carnivores infected with pathogenic helminths from this focus
infect human beings, domestic and ruminating animals from sinantropic focus. Thus, due to
impact of the anthropogenic factors, the helminth fauna of animals has changed and has
acquired its modern helminthological status.

Kew words: stray dog, domestic cat, helminth, fauna, anthropogenic factors, parasitic
focus

Introduction

Some animals (especially the domestic and wild carnivores) are the major hosts of
pathogenic helminths, as well as their carriers and transmitters in nature. There are a number
of factors that directly affect the spread of pathogenic helminths among the animals and the
formation of their helminth fauna. It has been established that in the modern era the most
important one of these factors is the anthropogenic factors.

The influence of anthropogenic factors on the formation of helminth fauna of the
domestic carnivores, as well as their species composition has not yet been studied. The
influence of anthropogenic factors on the formation of helminth fauna of fox, jackal which
belong to wild carnivores have only been very partially studied (1).

Due to the effects of anthropogenic factors, primarily the habit of animals is subject to
change. As a result, the species composition of helminth fauna includes the dangerous
helminths assuming epizootic and epidemiological significance. Domestic carnivores also
infect the human and domestic ruminating animals from sinantropic focus with pathogenic
helminths included in their helmint fauna (2).

The study of the effects of anthropogenic factors on the formation of the helminth
fauna of the domestic carnivores and the increase in its species diversity is a current issue of
our era and suggests the practical significance.

It is therefore useful to study the effects of anthropogenic factors affecting the
formation of the helminth fauna of the domestic carnivores in Azerbaijan.

Material and methods

For this purpose, we have studied 756 stray dogs and 973 domestic cats from various
areas of Azerbaijan by applying hematological dissection (3). The cestodes from the found
helminths were fixed in 70° alcohol, while nematodes in 4% formalin. In the identification of
cestodes, permanent medicines are made using the coloring method. Temporary medicines are
made from nematodes by mixing milk acid with glycerin (1:1). Either permanent or
temporary medicines and biometric meas3urements have been specified in the dimension of
MBI-6, x20 and x40 based on specification book by using the Olympus microscope for each

type.
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Result and discussions
As a result of our research 62 species of helminths were found in the domestic
carnivores. 7 species of these helminths are trematod, 26 species are cestodes, 1 species is
acantosephal and 28 species belong to the nemathelminths. According to life cycles of
helminths, 51 species of helminths are biohelminth, while 11 species are geohelminth (Table
1).
Table 1
Helminths of domestic carnivores in territory of Azerbaijan

Animals Felis

Helminth types Stray dogs domestica

Trematodes

+

Alaria alata Goeze

+

Plagiorchis elegans Rudolphi

Euparyphium melis Schrank

Echinochasmus perfoliatus Ratz

Cryptocotyle lingua Creplin

|||+ |+ |+

Pharhyngostomum cordatum Diesing

+ ||+ ]+

Ph. fausti Skrjabin et Popov

Cestodes

Diphyllobothrium latum Liihe

Spirometra erinacei-europei Rudolphi

Dipylidium caninum Liihe

+| 4|+

Diplopylidium nolleri Skrjabin

D. skrjabini Popov

+ |

Joyeuxiella echinorhynchoides Sonsino

J.rossicum  Skrjabin

+ |

J.pasgualei Diamare

+

Taenia hydatigena Pallas

T.solium (larvae) Linnaeus

T. crassiceps Zeder

||| |||+

T.laticollis Rudolphi

T.parenchimatosa Pushmenkov

T. ovis Cobbold

T. cervi Christiansen

T.krabbei Moniez

T.pisiformis Bloch

Hydatigera taeniaeformis Batsch

H.krepkogorski Schulz et Landa

Multiceps multiceps Leske

Alveococcus multilocularis Leuckart

Echinococcus granulosus Batsch

Tetratirotaenia polyacantha Leuckart

Mesocestoides lineatus Goeze

M. corti Hoeppli

e R e T T e e I e o T o S e
+|+[+]

M.petrowi Sadychov

Akantosefala

+

Macracanthorhynchus catulinus Kostylew

Nematodes

+

Capillaria plica Rudolphi

C.felis-cati Bellingham

C. putorii Rudolphi

+| 4|+ ]+

Thominx aerophilus Creplin

Trichocephalus georgicus Rodonaya

Tr. vulpis Froelich

+ |

Trichinella spiralis Owen

Strongyloides vulpis Petrow

||+ ] ]

+ |

Ancylostoma caninum Ercolani

A.tubaeforme Zeder +
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Uncinaria stenocephala Railliet +
Gongylonema pulchrum Molin
Grenosoma vulpis Rudolphi
Troglostrongylus brevior Gerichter
Angiostrongylus vasorum Railliet
Molineus patens Dujardin
Toxascaris leonina Linstow
Toxocara canis Werner

T. mystax Zeder

Spirura rytipleurites Deslongchamps
Spirocerca arctica Petrow

Sp.lupi Rudolphi

Physaloptera praeputiale Linstow
Ph. sibirica Petrow et Gorbunow
Rictularia affinis Jagerskiold
R.cahirensis Jagerskiold

Ascarops strongylina Rudolphi
Dirofilaria repens Railliet et Henry
Total: 62

N N N N S

[+ |+

||| ]+
+ 4|+ ]+

+ |

41

(6]
ol

The effects of anthropogenic factors in the territory of the Republic (deforestation,
laying of new oil, gas and water pipes, expansion of individual planting-soil fields) has caused
the narrowing of natural feeding areas of wildlife. On the other hand, the prohibition of
hunting of wild animals and the stooping of leather supply in order to protect the biodiversity
of animals have led to a significant increase in the number of wild animals. This has resulted
in increased wildlife density in nature and lack of food among animals.

These factors have led to regularly moving of wild animals from natural feeding areas
to the sinantropic focus - dwellings to get a food. As such cases last a long period of time, the
mixed focus has formed between the natural focus and sinantropic focus.

This mixed focus is always polluted with helminth eggs, where the mutual invasion
occurs between wild and domestic carnivores. This means that in the mixed focus the
domestic carnivores are infected with helminths that are inherent in wild carnivores and in
turn the wild carnivores are infected with helminths belong to domestic carnivores. The
infected animals also spread the eggs of the infected dangerous helminths in sinantropic focus
and infect human and domestic ruminating animals by seriously damaging them from the
medical, veterinary and sanitary point of view (4,5).

The transmission of pathogenic helminths from natural focus to sinantropic focus and
vice versa leads to the formation of helminth fauna in both focus.

The impact of anthropogenic factors is reflected in this scheme:

anthropogenic factors — parasitic mixed focus — domestic carnivores — infection of
humans and domestic animals.

During the long-term studies (1999-2015), it was established that domestic carnivores
were infected with 14 species of helminths which are inherent in wild animals
(T.parenchimatosa, T.cervi, T.krabbei, T.laticollis, T.polyacantha, M.corti, G.pulchrum,
T.brevior, A.strongylina, M.patens, T.vulpis, S.vulpis, A.vasorum, S.lupi) and we have
considered the domestic carnivores as new hosts for these helminths (2).

As a result of the anthropogenic factors, the species assuming epizootic and
epidemiological significance (Gongylonema pulchrum, Mesocestoides corti, T.cervi, T.
krabbei, T. polyacantha, T.vulpis, S.vulpis) have included in the newly formed helminth
fauna of the domestic carnivores (4).

The changes resulting from anthropogenic transformation of landscape - deforestation,
the expansion of planting-soil fields have led to a change in the habit of rodents (forest, field
and other species of mice) which are the intermediate hosts of some cestodes and nematodes
assuming epizootic and epidemiological significance. Thus, this has also resulted in change in
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the permanent habitats, the number dynamics, as well as the fauna of the intermediate hosts
themselves.

So, due to the deforestation and the expansion of the planting-soil fields, rodents have
also moved to different directions by changing their permanent locations. In the places they
go, they infect other animals by spreading the helminth eggs and they themselves are infected
with other species of helminths which are inherent in new environment. Other animals
feeding with these infected rodents are infected with new species of helminths (6).

Since such cases last a long time, the helminth fauna with a new species composition
of domestic carnivores has formed and has acquired its modern status.

Thus, the analysis of the results obtained from the carried out studies has found that
the anthropogenic factors are primarily affect the formation of helminth fauna, the formation
of parasitic focuses, the increasing number of pathogen helminthes assuming epizootic and
epidemiological significance which include into composition of the helminth fauna and,
ultimately, infection of humans and domestic animals with parasitic diseases. Therefore, the
anthropogenic factors that adversely affect the formation of the helminth fauna of animals
should be more clearly defined and should always be the focus of attention.
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Abstract

The main problem of wheat immunity to leaf rust is the loss of efficiency of most Lr-
genes. The decrease in efficiency is associated with microevolutionary processes within the
population and the emergence of new virulent phytopathogen races that can overcome
previously efficient resistance genes. The article presents the results of the phytopathological
test and marker analysis of the selected material of winter wheat for resistance to the leaf rust
pathogen (Puccinia recondita Rob.ex Desm f. sp. tritici.). The object of the research was 20
cultivar samples of various ecological and geographical origins. DNA was isolated from the
leaves of 10-day-old wheat germs. Molecular markers were used for the following genes: Lr9
(SCS5), Lrl0 (Fi.2245/Lr10-6/r2), Lr19/Sr25 (SCS265), Lr20/Srl5 (STS638), Lr24/Sr24
(Sr24#12), Lr34/Sr57 (csLV34), Lr37/Sr38/Yr17/Pch2/Cre5 (Ventriup/LN2), Lr41 (GDM35),
Lr47 (PS10). Using molecular markers, the studied wheat varieties did not reveal the highly
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and partially effective genes Lr9, Lr19/Sr25, Lr24/Sr24, Lr4l, and Lr47 in Russia, and the
ineffective gene Lr20/Srl.

As a result of molecular screening, it was found that the List 25 variety had Lr37
genes; the Mif variety had Lr10 genes; the Eltan variety had Lr10 genes; the Markola variety
had Lr34 genes; the Malvina variety had Lr26 genes; the Tvorets variety had Lr10 genes; the
DB 1/05 variety had Lr10 genes; the Evklid variety had Lr10 genes; the Sumai aut variety had
Lr34 genes; the Lebidka odes'ka variety had Lr34 genes; the Solara variety — Lr34; the Zhiva
variety — Lr10, Lr34. When comparing the results of marker analysis with field resistance to
leaf rust, the resistant type of reaction to infection (R) was shown by the cultivars: Battum,
Eltan, Evklid, Areal, and Solara; the susceptible type of reaction (S) was noted in the cultivars
Markola and Mallyska; the medium susceptible type of reaction (MS) — in the cultivars
Lebidka odes'ka and Tvorets.

Introduction

Wheat leaf rust (Puccinia recondita Rob.ex Desm f. sp. tritici.) refers to one of the
harmful diseases, with a large distribution area in all grain-producing regions of Russia. The
most effective and environmentally-friendly method of combating this disease is breeding for
disease resistance.

In this regard, the creation of genetically diverse source material of winter wheat,
carrying effective resistance genes to leaf rust, is one of the main tasks of breeding. To
increase the effectiveness of breeding programs on the resistance of varieties to diseases,
various methods, including molecular and genetic, are successfully used.

The use of molecular genetic markers makes it possible to identify effective resistance
genes in varieties and hybrids, accelerate the selection of target genotypes, and increase the
efficiency of the breeding process. The work objective of this paper is to identify resistance
genes (Lr-genes) to leaf rust in the breeding material of winter wheat.

Materials and methods

The material for our investigation was 20 varieties of winter soft wheat of various
ecological and geographical origins (Russia, Ukraine, Slovakia, USA). A phytopathological
test and molecular markers for Lr resistance genes were used.

In the germinal phase, the juvenile resistance of soft wheat samples to leaf rust was
evaluated. For infection, the Krasnodar population of P. triticina was used, which was
represented by a mixture of pathogen isolates isolated from different wheat varieties
cultivated in the Krasnodar Agricultural Research Institute in 2020. Reproduction of the
fungus culture was performed following the method of L.A. Mikhailova [5].

The resistance assessment was carried out using wheat germs (plumule sheath phase).
The studied samples were sprayed with an aqueous suspension of the studied pathogens. Leaf
rust resistance was evaluated 8-10 days after inoculation using a scale: where 0 — no
symptoms; 0; — necrosis without pustules; 1 — very small pustules surrounded by necrosis; 2 —
medium-sized pustules surrounded by necrosis or chlorosis; 3 — medium-sized pustules
without necrosis, 4 — large pustules without necrosis, X — pustules of different types on the
same leaf, chloroses and necrosis are observed [4]. Plants with reaction type 0, 1, 2 were
classified as resistant, 3, 4, X — as susceptible. The plant reaction type to the pathogen
introduction was determined on days 8-10 after infection following the international scale.
The following genes were identified using molecular markers: Lr9 (SCS5), Lrl0
(Fi.2245/Lr10-6/r2), Lr19/Sr25 (SCS265), Lr20/Sr15 (STS638), Lr24/Sr24 (Sr24#12),
Lr34/Sr57 (csLV34), Lr37/Sr38/Yrl17/Pch2/Cre5 (Ventriup/LN2), Lr4l (GDMS35), Lr47
(PS10) ) [1, 6]. DNA was isolated from the leaves of 10-day-old wheat germs following the
Dorokhov and Kloke method [2]. DNA amplification was carried out in a reaction mixture
according to the protocols proposed in the literature. The resulting amplified fragments were
separated by electrophoresis in horizontal agarose gels in a 1 xTBE buffer.
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Results

Disease resistance is one of the main factors affecting plant productivity. It is
determined by the presence or absence of the corresponding genes and their state. The use of
molecular markers in practical selection is denoted by the term MAS (marker-assisted
selection) [1, 2]. The basic principle of the MAS is to identify the close linkage between a
marker and a gene that controls a trait, and use the marker-trait association for practical
purposes, for example, to create new varieties and breeding lines [4, 5]. Once the marker-trait
association is established, the creation of new genotypes can proceed with the involvement of
already traditional breeding methods. Markers of economically valuable genes allow for more
reliable selection not only by phenotype but also by genotype [6, 7].

To date, the wheat gene catalog contains information on 69 Lr-genes responsible for
resistance to leaf rust [4, 8]. However, one of the main problems of wheat immunity to the
disease is the short-lived effectiveness of most Lr-genes. The decrease in the efficiency of
genes is associated with microevolutionary processes within the population and the
emergence of new virulent phytopathogen races that can overcome the resistance of the
variety. As a result, many of the known Lr-genes become ineffective [3].

The objects of the study were 20 varieties of winter wheat. Table 1 shows the degree
of virulence of cultivars to leaf rust in natural field conditions and one of the main indicators
of productivity — the weight of grain per spike (Table 1).

Table 1
Resistance of wheat samples to the causative agent of leaf rust
Weight of
No. Name Natural background grain per Origin
spike, g

1 List 25 MR (medium resistant) 1.0 Ukraine
2 Battum R (resistant) 1.8 USA
3 Mif M (mediate) 0.9 Russia
4 Eltan R 2.0 USA
5 Timiryazevskaya 150 | MR 0.9 Russia
6 Markola S (susceptible) 0.8 Slovakia
7 Verita MR 2.0 Slovakia
8 Mallyska S 0.8 Slovakia
9 Malvina MR 2.0 Slovakia
10 | Tvorets MS (medium susceptible) 1.2 Russia
11 | DB 1/05 MR 15 Russia
12 | Evklid R 2.0 Ukraine
13 | Adele MR 0.9 Russia
14 | Sumai out MR 1.2 China
15 | Areal R 1.5 Ukraine
16 | Lebidka odes’ka MS 1.4 Ukraine
17 | Praskoviya MR 1.1 Russia
18 | Solara R 2.1 Slovakia
19 | Zhiva MR 0.6 Russia
20 | Etyud MR 0.8 Russia

Using molecular markers, the studied wheat varieties did not reveal the highly and
partially effective genes Lr9, Lr19/Sr25, Lr24/Sr24, Lr4l, and Lr47 in Russia, and the
ineffective gene Lr20/Sr15 (Fig. 1). The Lr9 gene is localized in the 6B chromosome,
virulence to the gene is rare, the gene is highly effective. The Lr10 gene is isolated from
hexaploid wheat and located on the 1AS chromosome. After expression in transgenic wheat
plants, Lr10 provided increased resistance to leaf rust [9].
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Fig. 1 PCR electrophoregrams with gene markers Lr9 (a) Lr19/Sr25 (b), Lr24/Sr24 (c), Lr41 (d), Lr47 (e), and
Lr20/Sr15 (e).

Discussion

The source of the Lrl9, Lr24, and Lr29 genes is the wheat-grass
Agropyron elongatum. Very rarely appearing virulent pathotypes do not yet have
aggressiveness and do not pose a threat to carriers of this gene. Using the Fi.2245/Lr10-6/r2
marker, the Lr10 gene was identified in 40% of the cultivars: List 25, Mif, Eltan, Tvorets, DV
1105, Evklid, Zhiva, and Etyud. Using the csLV34 marker, the age resistance gene Lr34 was
detected in 25% of the varieties: Markova, Sumai aut, Lebidushka odes'ka, Solara, and Zhiva.
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The Lr34 gene is located in the short arm (p) of the 7D chromosome and closely linked to the
powdery mildew resistance (Pm38) and yellow rust resistance (Yrl18) genes, as well as to the
leaf tip necrosis gene (Ltnl). Lr34 belongs to a group of genes that provide resistance to both
qualitative and quantitative manifestations (i. e., partial resistance or, in other words,
resistance to the type of slow development — slow rusting). This type of resistance is
characterized by a longer latent period, a decrease in the number of pustules per leaf surface
unit, their size, and the number of spores in the pustules. Using the Ventriup/LN2 marker, the
age resistance gene Lr37 was detected in the List 25 variety. Translocation with the Lr37 gene
is given to soft wheat from Triticum ventricosum Ces. (= Aegilops ventricosa Tausch.) and
localized in the short arm of the 2A chromosome. This translocation also contains the
resistance genes to stem (Sr38) and yellow (Yrl7) rust which is effective in Russia. The
summary PCR results are presented in Table 2.

As a result of molecular screening, it was found that the List 25 variety had Lr37
genes; the Mif variety had Lr10 genes; the Eltan variety had Lr10 genes; the Markola variety
had Lr34 genes; the Malvina variety had Lr26 genes; the Tvorets variety had Lr10 genes; the
DB 1/05 variety had Lr10 genes; the Evklid variety had Lr10 genes; the Sumai aut variety had
Lr34 genes; the Lebidka odes'ka variety had Lr34 genes; the Solara variety — Lr34; the Zhiva
variety — Lr10, Lr34.

Table 2
Results of the study of wheat varieties for the presence of Lr genes using molecular markers

Name Lr9 Lr10 Lr19 Lr20 Lr24 Lr34 Lr37 Lr4l Lr47

List 25 — + - - - — + — —

Battum -

Mif —

Eltan -

4]+
|
|
|
|
|
|
|

Timiryazevskaya 150 -

Markola - — - — — + _ _ _

Verita - - - - - - - - -

Mallyska -

Malvina -

Tvorets —

DB 1/05 -

Evklid -

L+ [+ ]+]
\
\
\
|
\
I
I

Adele -

|
|
|
|
+ ||
|
|
|

Sumai aut -

Areal - — - - -

+ ||
|
|
|

Lebidka odes’ka - - — _ _

Praskoviya — — — — —

Solara - — - - -

Zhiva - + - - -

L+ |+

Etyud - + - - -

When comparing the results of marker analysis with field resistance to leaf rust, the
resistant type of reaction to infection (R) was shown by the cultivars: Battum, Eltan, Evklid,
Areal, and Solara; the susceptible type of reaction (S) was noted in the cultivars Markola and
Mallyska; the medium susceptible type of reaction (MS) — in the cultivars Lebidka odes'ka
and Tvorets.

The obtained results will be used in breeding programs to create varieties resistant to
leaf rust for the conditions of the Central Caucasus.
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SECTION IV. CHEMISTRY
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Jpo3uBHBIE 330(paruThI MPHU racTpo3zopareaibHoi peduIrOKCHOI 00J1e3HH,
acCOMMPOBAaHHbIE C HOYHBIMHU pPedUIIOKCAMHU U CHUKEHHBIM YPOBHEM aIUNIOHEKTHHA
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AHHOTaNUA

Onuum u3 daxTopoB pucka passutus [ IPb sBisercs n3OpiTouHass Macca Tena WU
oxxupenue. Kuciple HOYHBIE PEPIIOKCHI SBISIOTCA 0OCO00 HEOMArOmpHUsTHBIMU, TaK Kak
HETIOCPEACTBEHHO CBSI3aHBI C Pa3BUTHEM JPO3UBHOrO 330daruta u ocinoxuennii I'OPb. B
natoreHe3e ' OPb y Monoapix uil ¢ U30BITOYHON Maccoil Tela U OKUPEHUEM UTPAIOT POJb
FYMOpPaJbHBIE MEXaHW3Mbl (aJWIOKHUHBI, B YacCTHOCTM — aJUIOHEKTHH), a TaKxke
aHaToOMU4eckue U (yHKIHMOHAIbHBIE (PaKTOPHI (A0AOMUHATBHOE OXKHUPEHUE, TATOIOTUYECKUE
HOYHBIC KUCIIbIC pe)IIFOKCHI), 9TO BEACT K pa3BUTHIO Ooiiee Tsxkenbix hopm ['OPh (cTtenenn B
u C spo3uBHOTrO 330(aruta) u ocnoxkHeHui (muieBox bapperra).

Kuarouessble ciioBa: ['DPB, Moionoit Bo3pact, HOUHOU PequIOKC, OXKHPEHUE.

Abstract

The article reveals that one of the risk factors for developing GERD is overweight or
obesity. Acid night reflux is particularly unfavorable, as it is directly related to the
development of erosive esophagitis and complications of GERD. In the pathogenesis of
GERD, humoral mechanisms (adipokines, in particular, adiponectin), as well as anatomical
and functional factors (abdominal obesity, abnormal nocturnal acid refluxes) have a strong
impact on young people suffering from overweight and obesity, as a result, it leads to the
development of heavier forms of GERD (Degree B and C of erosive esophagitis) and
complications (Barrett's esophagus).

Keywords: GERD, young age, night reflux, obesity, adiponectin.

Beenenne. OgauMm u3 dakropoB pucka passutus ' OPb sBisercs u3dbiTounas mMacca
Tena uiu oxxupenue. OxxupeHue NPUBOJUT K U3MEHEHHUSIM aHaTOMHUH U (PM3HOJIOTMH OPTraHOB
KENyJOYHO-KUIIEYHOT0 TpakTa (HampuMep, paccTpoilcTBa ABUraTeNbHOW  (YyHKIMHU
MUIIEBOJa, YMEHbILIEHUE JABJICHUS HIKHETO MUIIEBOJHOTO CUHKTEpa, pa3BUTHE TPBIKHU
MUILEBOIHOTO OTBEPCTUS JHadparMbl U MOBBIIMIEHHE BHYTPHKEITYAOYHOTO JABICHMS), UTO
00BsicCHSIeT Hanuuue CcBsA3M Mexnay oxupenueM u ['OPB. Ilokazano, yTo mpu yBenuueHUH
unaekca mMaccol tena (MMT) Bospacraer crenens 33odaruta [1]. B apyrom uccienoBanun
OBLJIO YCTAHOBJIEHO: HAa Pa3BUTHE 3PO3UBHOrO 330(haruTa BIUSET COOTHOIIEHNUE OKPYKHOCTHU
TaIMd K OKpyxkHocTH Oenep [2]. Ilo gaHHBIM pOCCHICKMX aBTOPOB HMEETCS MpsiMast
KOPpEJSILMS MEXy MHTEHCUBHOCTBIO M YaCTOTOM M3KOTH (KaK JHEBHOW, TaK U HOYHOH) U
UMT. Opgnako OT/iIMYMs B 4acTOT€ BCTPEUAEMOCTH OXUPEHHUS Cpelu OOJIbHBIX pPa3sHBIMHU
cTaausiMu 3po3uBHON ['DPb He ToCTUTraloT J0CTOBEPHBIX BETUYHH [3].

BepositHO,  ropus3OHTanbHOE  TOJOKEHHWE  Tela  CHOCOOCTBYET — pa3BUTHIO
ractpols3odareanbubix pedurokcoB [4]. Kuciable HoOuHble peduIIOKCHl SBISIOTCS  0CO00
HEeOJaronpHUsITHBIMY, TaK KaK HEMOCPEICTBEHHO CBSI3aHbl C PA3BUTHEM IPO3UBHOTIO 330(arura
u ocnoxHeHnid I'OPb 3a cyer yMmeHbIIEHUS MUIIEBOJHOIO KIMPEHCA M IPOJIOHTALUU
KOHTAKTa COJITHOUN KHUCIOTHI CO CIIM3UCTON 000JIOUKON IMUIIEBOIA.
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B cBsi3u ¢ HEMHOTOYHMCIEHHBIMU pabOTaMH, IMOCBSIIEHHBIMH H3YYEHUIO HOYHBIX
KHCTBIX pedurrokcoB Ha pazsutre [ IPB, a Takke oTCyTCTBHEM HCCIeTOBAaHUN aqUITOHEKTHHA
CBIBOPOTKHM KPOBH Y JIMI[ MOJOJOTO BO3pacTa, IIeJIbI0 Hallel padoThl SIBUJIOCH H3y4eHHUE
BIMSHUS YKa3aHHBIX DPE(IOKCOB M ypOBHA aauIOHEeKTHHa Ha passutue ['DOPb cpenun
MOJIO/IBIX MAIMEHTOB.

Matepuajbl U MeTOAbL. beutn chopMupoBaHbI ClIeAYIOMINE UCCIEyeMble IPYIIIbL:

e l-ag rpynma — ucciexyemas rpymma (MI'), cocrosmas u3 31 mamuweHTa c
I'DOPE ¢ UMT>25 kr/m? B Bo3pacTe oT 21 110 44 neT BKIIYUTEIBHO, U3 HUX
16 my>xuuH, 15 KeHIIUH.

e 2-as rpynna — rpynmna kinuHudeckoro cpasuenus (I'KC), cocrosmas u3 31
narmenta ¢ [DPb ¢ UMT<25 kr/m? B Bo3pacte oT 21 mo 44 ner
BKJIIOUUTENIBHO, U3 HUX 17 My»X4uH, 14 KeHIIUH.

Bcem  OonbHBIM, KpoMe  OOLIEKIMHUYECKOTO  OOCIEIOBaHHS, MPOBOJIMINCH
nabopaTopHOE OMpeeeHne AAUIMOHEKTHHA B CHIBOPOTKE KpoBHU, 24-uacoBas pH-metpus,
330(aroracTpoayoICHOCKOMHS C TIOJIUITO3UIIMOHHON OMOTICHEH, OTPOC MAIIEHTOB Ha OCHOBE
3-x bampHOM mKkanbl Likert u onpocHrka kadectsa sxu3nu SF-36 (The Short Form-36).

JluarHo3 cTaBWIM Ha OCHOBAaHMU KputTepueB nuarHoctuku ['OPB Monpeanbsckoro
koHceHcyca (2006). UMT Boruncinsiin o Gpopmysie: OTHOIIEHHE Macchl Tena (Kr) K pocTy (M)
B kBaapare, UMT=sec (kxr)/poct (M)2. KOHIIEHTpAMIO aJUIIOHEKTHHA B CHIBOPOTKE KPOBHU
OTIPENIEISIIN  METO/IOM KOHKYPEHTHOTO TBEpA0(a3HOro MMMYHO(DEPMEHTHOTO aHaln3a C
UCrob30BanueM tect-cucteM «BioVendory (Uexus). Cyrounas pH-meTpus npoBoaniIacs Ha
annapare «['actpockan» (Poccus). [lns craTuCTHMUeCcKOro aHajium3a HCIOJb30Bajach
nporpamma Statistica 13.0 for Windows. Ilpu cpaBHeHUH IBYX HECBSI3aHHBIX MEXIY COOOH
TPYIII MCHOJB30BaJICS Kpurepud ManHa-YutHu. KOppensnHMOHHBIN aHanu3 IPOBOJIWICS C
UCIONIb30BaHuEM KoddduimeHta panrooil xoppemsiuuun Crnupmena. CTaTHCTUYECKU
3HAYMMBIMH CUUTAIH paziuuus rpu p <0,05.

Pesyabrarel. Ilpu cpaBHeHMH rpynn He OBbUIO pa3IuuMii MO BO3PACTy U MOy
(p>0,05). AHaiu3 KIMHUYECKUX >Kajao0 y moioabix mamueHtoB ['DOPB B 3aBucumocTu ot
NMT mnoxka3zan, uro BbIpaxkeHHOCTh u3xkoru (p=0,043) u ropeun Bo pTy Obuia Oounblie y
namuentos ¢ UMT>25 kr/m? (p=0,035) no cpaBHeHuto ¢ Takopoii B 'KC (tabnuna 1).

Tabnuya 1.
Pasnuuus knunuueckux cumnmomos I'OPB y monoowvix nayuenmos
(Me, 6epxnuii, HUMCHUL K8APMUIIL)

CumMnrom ur I'KC P
W3xora, 6amisl 2[2;3] 1[1;2] 0,043
OtpbDKKa, OBl 1[1;2] 1[1;2] 1,0
Bonu B BepXHEM 3MUTACTPUH, OBl 2[1; 2] 1[1,5; 2] 0,68
TomHoTa, 6auIsl 1,5[1; 2] 111;1] 0,73
I'opeusb BO pTy, 6aJLIBI 2[1; 2] 1[1; 2] 0,035

Ipumeuanue: Ul — uccnedyemasn epynna, I'KC — epynna KiuHUueckoeo cpagHeHus, p —
CMAMUCMUYECKAs. 3HAYUMOCMb  PA3Iudull nokasamenei Mmexcoy 2epynnamu (Kpumepuil
Manna-Yumnu)

IIpu ananuse pe3ynbTaToB CyTOYHOH pH-MeTpum OBLIO OTMEUYEHO, YTO KHCIbIE
HOYHBIE MaTojiornyeckue pedirokcsl npucyrcrBoBanu y 17 manuentos (53,1%) B UT'uy 7
(33,3%) — B 'KC (p=0,026), xuciple THEBHbIE NATOJIOIMYECKUE PEPIIOKCH OTMEUYCHBI Y 22
narueHToB (68,7%) B UI' m y 11 (39,3%) — B 'KC (p<0,05). ¥ 19 manmentoB (79,1%)
NaTOJIOTUYECKHE HOYHBIE KHUCIbIE PEeQIIOKCH COMPOBOXKAAIMCH CHUMIOTOMAaMHM HOYHOU
u3xkord. lllemounsie HOUHBIE TATONOTHYECKHE PEQIIFOKCH OBLIM 3aperHCTpUpOBaHbl y 11
narmeHToB (18,3%) B UI' u y 15 (35,7%) — B T'KC (p=0,21), mienouHsie IHEBHbBIE
narosioruyeckue peduttokcesl y 6 mapentos (10,0%) B U u y 12 (28,5%) — B T'KC (p <0,05).
¥ monoapix nauueHToB ['OPB ¢ moBbIIIEHHON Maccol Tella OTHOLIEHWE LIAHCOB PAa3BUTHS
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MaTOJIOTHYECKUX KHUCIBIX HOYHBIX peditokcoB coctaBuio 3,4 (95% JAU 1,1-10,2, p=0,026),
JTHEBHBIX PEQIIFOKCOB 3,5 95% A1 1,2-9,9, p=0,023). B oTHOLIEHUH IIETOYHBIX
MaTOJIOTMYECKUX JHEBHBIX M HOYHBIX pedurrokcoB paznuunid B UI' u I'KC BeIsIBIEHO HE OBLIO
(p>0,05).

Tabnuya 2.
Aumponomempuueckue, Kiunuieckue nokasamenu y nayuenmos I IPE monoodoeo eospacma c

namono2udecKUMU KUCIbIMU HOUHbIMU peghntokcamu u 6e3 ykazauHvlx peghnrokcos (Me,
BEPXHULL U HUNCHUL KEAPMUJIb)

TMokasareins HI' ¢ maTooru4ecKumMu UT" 6e3 maTooru4ecKux P
HouHbIMU KP (n=17) HouHbIX KP (n=15)
OT, cm 102 [96; 110] 90 [86; 98] 0,004
WUMT, xr/m? 30,4 [29,2; 33,9] 27,1[26,4; 30,2] 0,01
OT/Ob 0,91 [0,89; 0,96] 0,84 [0,81; 0,90] 0,0087
PF, y.e. 90 [85; 95] 100 [95; 100] 0,001

Ipumeuanue: UI" — uccnedyemasn epynna, I'KC — epynna xkiunuueckozeo cpaguerus, KP —
kucnviti peghrroke, OT — okpyoscnocmo manuu, UMT — unoexc maccer mena, OT/OF —
OMHOWEHUe  OKPYJICHOCMU manuu K  OoKpydscHocmu 6bedep, PF —  gusuueckoe
@yukyuonuposanue no onpocHuxy SF-36, p — cmamucmuueckas 3HAUUMOCMb PA3IUYUL
nokasameieti medcoy epynnamu (kpumepuii Manna-Yumnu)

Kak BugHO U3 Tabmuier 2 y namueHToB W' ¢ maTonornyeckuMu KUCIBIMH HOYHBIMU
peduiokcaMn  aHTPOTIOMETPHUYECKUE JaHHBIE, TOKa3aTeNlb KauecTBa JKU3HHU ((U3MUecKoe
dbyHKIIMOHUpOBaHKUEe) aHKeThl SF-36 ObLI 3HAYMMO HIDKE MO CPAaBHEHHUIO C TAKOBBIMHU Y
nanueHToB 0e3 ykasaHHbIx peduirokcoB (P <0,05). HOPB Obuta oOHapykeHa y 8 MamueHTOB
(47,0%) ¢ marosoruuecKUMU HOYHBIMU KUCIBIMH peditokcamu U y 12 manuentos (80,0%) —
0e3 Hux (p=0,048). IMumeBom bapperra Obul BBISIBIICH y 6 mnamueHToB (35,3%) C
MaTOJOTHYECKUMH HOYHBIMH KUCIBbIMH pedrokcamu u y | marmenra (6,6%) — 6e3 Hux
(p=0,048). OtHomenue mancos pa3sutus [1b y monoasix nanmentoB ['OPb ¢ moBbimeHHoi
Maccod Tella MPH HaJMYMU MATOJOTMYECKUX KHCIBIX HOYHBIX pPe(]IOKCOB cocTaBuio 7,6
(95% 1A 0,79-73,1, p=0,049).

B UI' BbIpaeHHOCTh W3KOTH TMOJIOXKUTEIBHO KOpPpENUpoBaja € HTOTOBBIM
nokazareiaem DeMeester (r=+0,85, p <0,05), ¢ nporieaTom BpeMenn ¢ pH<4 maTojoruuecKux
HOYHBIX KUCTBIX pedrokcoB (r=+0,81, p<0,05) (pucynox 1).
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Pucynox 1. Bzaumocsssv medicoy spemenem ¢ pH <4 6 nounoe 8pems u 8bIpad#CeHHOCIbIO U3HCO2U Y MOTIOObIX
nayuenmog I OPB ¢ nosviutennot maccoii mena.
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IIpu cpaBuennn UI° m I'KC ypoBeHb aAMMOHEKTHHA B CBHIBOPOTKE KPOBU OBLI
JIOCTOBEpHO HUXke y nanueHToB ' DPb ¢ n30sITouHON Maccolt Tena u oxupeHueM (tadbnuua 3)
(p=0,0078).

Tabauya 3.
3Hauenus ypoeHs aOunoHeKmuHa 6 CblBOPOMKe Kposu y Moo0bix nayuenmos I P ¢
3aeucumocmu om UMT (Me, éepxnuii kéapmuiv, HUNCHUN K8ADMUILY)

Howmep I'pynna AJMNIOHEKTHH, TT/MIT P
TPYIIIIBI
1 Ul (n=31) 5,82 [4,11; 20,81] p14=0,0078
2 UT ¢ u3b.maccoii Tena (n=16) 18,54 [11,25; 27,90] p2-3=0,0063
3 UT ¢ oxupennem (n=15) 4,22 [0,00; 5,01] p2-3=0,0063
4 I'KC (n=31) 17,1[8,19; 25,8] p14=0,0078

Ipumeuanue: Ul — uccnedyemasn epynna, I'KC — epynna KiuHU4ecko2co CpasHewus, p —
CMAamucmuyeckas 3HA4YUMOCMb PA3Iuyull nokasameneu mexcoy 2epynnamu (Kpumepui
Manna-Yumnu)

Y MoIoabIX manueHToB ¢ 3po3uBHOH hopmoit [ DPb ypoBens agunonexkruna (Me=7,5
nr/mMit) OBLT 3HAYMMO HUKE TI0 CPAaBHEHHUIO ¢ TakoBbIM B rpymnme ¢ HOPb (Me=19,7 nr/mn)
(p=0,012).

beuta  BeIENCHA Tpynma TMAlMEHTOB CO  CHIDKCHHBIM — 3HAYCHHEM  YPOBHS
agunoHekTuHa (Menbie 11,4 nir/mi) ceiBopotku kpoBu (MI'1) (n=9), B KOTOpOH OTMEYaIHCh:
noseimeHHslid UMT, OT, OT/OB, yBenuuenue nmokazarens DeMeester (tabimna 4).

Tabnuya 4.
Pasznuyus mesncoy 0eyms nooepynnamu 6 I 6 3asucumocmu om ypoeHs CHUMCEeHUs
aounonekmuna (Me, eepXHutl u HUICHUI K8APMUILb)

ITokazaTenn Uri (n=9) UI2 (n=17) p
NUMT, kr/m? 30,4 [29,7; 35,0] 28,5 [26,7; 30,8] <0,01
OT, tm 110,0 [102,0; 112,0] 92,5 [86,0; 99,0] <0,01
OT/Ob 0,96 [0,91; 0,98] 0,87 [0,82; 0,91] 0,01
IToka3zarens DeMeester 90,4 [74,4; 187,7] 15,9 [10,1; 26,6] 0,034

Ipumeuanue: UI'l — uccnedyemasn epynna co CHUNCEHHbIM 3HAYEHUEM YPOBHS AOUNOHEKMUHA
cvigopomku kposu (Huoice 11,4 ne/mn), UI'2 — uccredyemasn epynna co 3naweHuem ypoeHs
aounonekmuna cvigopomxu kpoeu eviute 11,4 ne/mn, OT — oxpyacnocmo manuu, UMT —
unoexc maccwvl mena, OT/Ob — omHoulenue OKpYICHOCIU MAUU K OKPYICHOCMU bedep, p —
CMAmuUCmuyecKas 3HA4YUMOCMb pa3iudull nokasameneu Mmedxcoy 2epynnamu (Kpumeput
Manna-Yumnu)

B UI' co cHMXEHHBIM 3Hau€HUEM aTUTMOHEKTHHA (MeHbine 11,4 mr/mMi) mo JaHHBIM
OI'’IC y 2 mauueHToB Obuta cTeneHb A 330daruta, y 2 — crenenb B, y 5 — crenens C, y 2
narueHToB — nuieBo bapperra. Puck passutus spo3uBHbIX popMm ['OPB (crenenu B u C) y
BBIJICJICHHOW TPYNIIBI MMallMEHTOB B 26,2 pa3a BhIIIE IO CPABHEHHUIO C T'PYIIION OCTAIBHBIX
narrenToB ['OPB ¢ n3beirouHol Maccoii Tena u oxxupenuem (p=0,049).

OO0cy:k1eHre TMOJYYEHHBIX Pe3yabTaToB. B OCHOBHOW TpyIile MaToJOTUYECKUE
HOYHBIE KHCIbIe Pe(IIOKChl BCTpEeHYalUCh daile, yeM B KoHTpoibHOU (53,1% u 33,3%,
cootBeTcTBeHHO, p=0,026). CUMIITOMBI HOYHOW HW3KOTH HCHBITHIBAIN 79,1% mMmanueHToB ¢
MATOJOTUYECKUMH HOYHBIMU KHUCIBIMH pedirokcaMu. BriepBeie ObLIO YCTAaHOBIEHO, YTO Y
MoOJIOABIX nanueHToB 1 DOPB ¢ moBbIIIEHHON Maccoil Telna ¢ MHaTOJOTUYSCKUMH KUCIIBIMHU
HOUHBIMH pedIrokcaMu OBLIM TOBBINIEHBI aHTpornoMeTpudeckue nanusie (UMT, OT,
OT/OB), camxeHo ¢u3nveckoe (HYHKIMOHMPOBAHWE IO pe3yabTaTaM AaHKEThl KadecTBa
xu3Hu SF-36 (p<0,05) B cpaBHEHHH C TAKOBBIMH y TAIIMEHTOB 0€3 MAaTOJIOTUYECKUX KUCIBIX
pedmokcoB. B mamem wuccnenoBanun npu MMT>25 kr/m? OTHOIIEHHE IIAHCOB Pa3BUTHS
MaTOJIOTHYECKUX KUCIBIX HOYHBIX peditokcoB coctaBuio 3,4 (95% JAU 1,1-10,2, p=0,026),
THEBHBIX pedaokcoB — 3,4 (95% AU 1,2-9,9, p=0,023). YcraHOBIIEHO, YTO MATOJIOTHYECKUE
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HOYHBIE pedIIOKCHI SBIAIOTCS (PAaKTOPOM pUCKa pa3BUTHUS NUIIEBOAa bapperra y Momoabix
JIMLL C TIOBBIIIEHHON MacCoil Tela.

VY mnamuentoB I'OPb Momnogoro Bo3pacta ¢ M30BITOYHON Maccod Teila OTMEYECHO
CHIDKEHHE YPOBHS aIMIIOHEKTHHA B CHIBOPOTKE KPOBH, PUYEM Ipu 3po3uBHOU popme [DPB
€ro YpOBEHb HIDKE, YeM IpU HEIPO3UBHOU (hopMe, YTO yKa3bIBaeT Ha aJUIOHEKTHUH Kak
BO3MOXHBIN maTtoreHeTnueckuii ¢akrop passutus ['OPB. Ycranoieno, uro nHamboiee
3HaYUMBIMU (haKTOpaMH BOSHUKHOBEHHUsI 3po3uBHOU (hopMbl ' DPB y MonioabIx Ul sSIBISIOTCS
a0IOMHUHAIBHOE O’KUPEHUE U HATMYHE TTATOJIOTHYECKUX HOUHBIX KUCIBIX PEQIIIOKCOB.

Hamu pgannbie Bo MHOro Onusku pesynbraram J.S. Burgerhart: y mamweHTOB c
M30BITOYHOM Maccoil Tena M OKupeHueM (cpeaHuil Boszpact 52,2 + 14 yer) oTMeuanuch
MATOJIOTUYECKHE KUCIbIE PE(IIIOKCHI B MOJOKEHHUH Jiexka M0 JaHHBIM 24-yacoBoii pH-meTpun
[5]. [lo maHHBIM aMepUKAHCKUX HccienoBateneid B 57% cinydaeB HOYHAs HW3KOora Obuia
CBSI3aHa C MAaTOJOTHYECKUMH HOYHBIMU KHCIBIMU pedirokcamu (cpemHuii Bo3pact 59,5+15,3
ner, cpennee 3Hadenre UMT 27,9+6,5 kr/m?), 1 UMEHHO JaHHbIE Pe(IIIOKCHI IIPUBOIMIN K
Pa3BUTHIO PE3UCTEHTHBIX K cTanapTHOM Tepanuu UIIIT popmam ['OPB.

Y [manuveHToB OCHOBHOW TIpYNIbl € MAaTOJOTMYECKUMHM KHUCIBIMU HOYHBIMU
pedirokcaMu OTHOIIIEHHE IIAHCOB pa3BUTHS muiieBojga bapperra coctaBuino 7,6 (95% AU
0,79-73,1, p=0,049). Nmeercst paboTa, KOTOpasi MPOTHBOPEYUT HAIIMM JaHHBIM. B pabote
Alves R.J. pacmpocTpaHeHHOCTh MUINEBOJAa bapperra He oTiaMYaiach y MAIMEHTOB C
HanuuueM U 0e3 HouHbix cumnToMoB ['OPbB (cpeanmuii Bo3pact 57,2 rona), HO B TO e BpeMs
npu OJHO(AKTOPHOM aHajdu3e OBLIO TPOJEMOHCTPUPOBAHO, YTO MOJIOAOH BO3pacT,
noBbilieHHBIH UMT cBs3aHbl ¢ MOSIBIEHHEM HOYHOTO peQuIloKca, a IpU MHOTO(AKTOPHOM
aHaJM3€e BBINICYKAa3aHHbBIC CBSI3M MOATBEPAMTH HE yaaiochk [6]. Jpyrumu aBTopamu OBLIO
MOKa3aHO, YTO Yy MAalMeHTOB ¢ muiieBojoM bapperra (Me Bo3pacta= 63,6 5eT) cuibHee
BBIPA)KEHBI KUCIIBIE PEQIIIOKCH B TOJIOKEHUH JIe)Ka Ha CIIUHE 10 CPABHEHHUIO C MAlMEHTAMHU
['OPb 6e3 numeBona bapperra (Me Bospacta= 58,6 net) [7]. [laumentsr I'OPB moxwunoro
Bo3zpacta (oTr 60 mo 75 ner) yamie JKaldyloTcs Ha HOYHYIO M3KOTY [0 CPaBHEHHIO C
nanueHTaMu 3pesoro Bospacrta (ot 36 go 60 ner) [8].

B Hamem wuccienoBaHuM y NAIMEHTOB € NATOJOTMYECKUMH KHCIBIMHU HOYHBIMU
pedurokcaMu ObITIO 3HAYMMO HUXKE (r3nueckoe (HYHKIIMOHMPOBaHHE (MOKa3aTelb KauecTBa
KU3HU aHkeThl SF-36) 1o cpaBHEHMIO C ManueHTaMu 0e3 ykasaHHoro pedurrokca. Hanbomee
OJIM3KUMU K HAIIUM OKa3aiuch pe3ynbTatel A. Rydén: y 46 % manueHToB HOUHBIE peIIOKCHI
OTPHUIIATEIILHO BIUSJIM HAa COH, YTO CKAa3bIBAJIOCh HA KA4eCTBE JKU3HU [9].

Takum oOpazom, B matoreHeze [ OPb y Monoapix nuil ¢ M30BITOUHON Maccoil Tena u
OXXMPEHUEM WrpaloT poJib TyMOPaJIbHBIE MEXaHU3MBbI (TUMOKUHBI, B YAaCTHOCTH —
AJNMOHEKTHH) U aHAaTOMHUYeckue, (QYHKIMOHAIbHBIE (aKTOphl (a0JOMUHATBHOE OXKUPEHHE,
MaTOJIOTUYECKNE HOUHBIE KHUCIIbIe pe(IIIOKCHI), UTO BEJIET K Pa3BUTHIO Oojiee TSHKEIBIX popm
I'OPb (cremern B m C »sposuBHOrO 330¢aruta) u ocinoxkHeHuil (muimeBon bapperra).
[Toaromy panusis nuarHoctuka ['OPb u mpoBenenue anekBaTHOW Tepanmuu NpHOOpeTaeT
0co00e 3HaYeHHE Y 3TOM KaTeropuu MarueHToB i MPO(QUIAKTUKHA Pa3BUTHUS OCTIOKHEHUH.
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AHHOTAIUSA

MeTosoM pacTBOPHUMOCTH HCCIIEJOBaHA TpOWHAs BOAHAS CHCTEMa M3 XJIOpHaa
eBponus ¥ HEKOTHHamMuAa npu 25°C. B cHCTeMe NMPOHCXOIHMT KOMILICKCOOOPA3OBAaHUE, B
pe3ynbTaTe KOTOpOrO W3 pacTBOpa KpPUCTAIM3YETCS HOBOE COEIMHEHHHE COCTaBa
EuCl3-3CsHgN20-6H,0, koHrpysHtHO pactBopumoe B Bozae. COCIMHEHHE BBIICICHO B
KPUCTAUTMYECKOM BUAE€ M  uAeHTUHUIHMpoBaHo MerogoM UWK-cmektpockomuu u
I depeHInaIbHO-TEPMUYECKOT0, PEHTTEHOIpahMuecKOro aHaJIn30B.

KiroueBble c¢ji0oBa: KOMIUIEKCOOOpa3oBaHWE, XJIOPWJ €BPOIUS, HUKOTHHAMUI,
KOHTpY?HTHO pactBopuMmoe. MK-cnekrpockonus, audQepeHnaIbHO-TePMUUECKU U
pEeHTTeHOTpapUECKUil aHAIN3HI.

Abstract

A triple aqueous system of europium chloride and nicotinamide at 25°C was
investigated. Complexation occurs in the system, as a result of which a new compound of the
composition EuCls-3CgHgN,O-6H,0,  crystallizes, congruently soluble in water. The
compound was isolated in crystalline form and identified by IR spectroscopy and differential
thermal, X-ray analyzes.

Key words: complexation, europium chloride, nicotinamide, congruently soluble, IR
spectroscopy, differential thermal and X-ray analyzes.

BBeaenue

CuHTE3 KOMIUIEKCHBIX COCAMHEHUN PEIKO3EeMETbHBIX 3JIEMEHTOB C OPTaHHMYEeCKUMU
JUTaHJIaMH NPEJCTABIsET ONPENEIECHHbIN TEOPETUUECKUN UHTEPEC B CBSI3U C U3YUECHUEM UX
CTpPOCHHUsI U criocoba koopauHarmu [ 1, 2].

JKCNEePUMEHTAIbHAS YaCTh

Cucrema XJopuJl €BpONHUS — HUKOTHHAMHUJl — BOJIa H3ydyajach H30TEPMUUYECKUM
METOJIOM PacTBOPUMOCTU. PaBHOBecHe YCTaHABIMBAIOCH B TEYEeHUU 2-3 CYTOK.
XVAMHUYECKUH aHATU3 TPOBOJMIN HAa MOHBI €BPOIHS TPUIOHOMETPUYSCKUM MeTojaoM [3], a
a30T HUKOTHHAMM/IA ONIPEIEIIsIN U3BECTHBIM MeTo oM Kbenbaans [4].

Cucrema EuCl; — CgHgN,O — H,O nipnu 25°C

DKCHEpUMEHTAIbHBIE JAHHBIE MO M3YYEHHIO H30TEPMbl PACTBOPUMOCTH CHUCTEMBI:
XJIOpUJT €BPONUS — HUKOTHHAMU/T — BOJA MIPU 25%C MIpUBE/ICHBI B Ta0IHIE | ¥ TIPEeACTaBICHBI
Ha nuarpamme (puc.l).
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pa3rpaHUYCHHBIMU TpEeMs MEPEXOTHBIMH TOYKaAMH.
KOHLEHTpalMel MCXOAHbIX KOMIIOHEHTOB 43.26% xiopuna eBpomnus,

100

EuCl; mMacec.%

EuCls «6H20

EuCls «3CsHsN20 «6H20

=]

CsHsN-0O Mmace.%

100

Puc. 1. Hzomepma pacmsopumocmu cucmemvt EUCI3-CgHgN,O-H,0 npu 25°%C

JluarpaMMa pacTBOPUMOCTH JIaHHOM CHCTEMBI XapaKTEpU3yeTCs TpPEMs BETBSIMHU,

M3 HachIleHHBIX pacTBOpoOB, C

15.96% amupga

HUKOTHHOBOM KHCJIOTBI, KPHUCTAJIIN3YCTCA IJ_ICCTI/IBO,Z[HHﬁ XJIopua eBpoIust, KOTOpOMY
OTBCYACT MEpBasd BECTBb KPUCTAJIIU3Al[UH.

Tabnuya 1

Okcnepumenmanvivie oanuvie no pacmseopumocmu 6 cucmeme EUCl3-CgHgN,O-H,0 npu

25°C

CocraB xuIK0M (ha3bl, B

Cocras TBepaoii (assl, B

Ne Macc.% Mmacc.% Kpucrammusyromascs dasa
EUC|3 CsHsN,O EUC|3 CsHsN,O

1 43,46 - 70,52 -

2 42,65 1,89 70,48 0,15

3 41,81 4,81 70,45 0,25 EuCl,-6H,0

4 41,98 12,08 70,41 0,35

5 43,26 15,96 70,39 0,45

6 | w3 | 1600 | 8 | 226 |y 0uEuCh3CHN O 6HO

8 43,11 16,05 36,82 42,12

9 38,15 16,81 44,63 41,81

10 32,75 18,05 34,36 42,93 EuCls 3CeHeN20-6H,0

11 25,15 21,83 32,66 44,15

12 19,41 28,12 33,28 45,31

13 17,98 30,88 30,45 46,17

14 15,55 40,49 31,54 48,83

15 15,48 40,45 27,01 61,82 EuClz-3C¢HgN,0-6H,0+CsHsN,O

16 15,41 40,41 3,05 88,26

17 12,97 39,86 2,97 86,12

18 10,06 39,48 2,28 84,97

19 5,01 40,68 1,02 88,01 CeHeN-0

20 2,98 42,01 0,35 87,02

21 - 45,67 - -
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[Ipu moctukeHUM KOHIEHTpauuu xjopuaa esponus - 43,11%, amuaa HUKOTMHOBOMH
KucIOoThl - 16,05%, Bogwl - 40,84%, wu3 pacTBOpa HAUMHAET KPUCTAJUIM30BATHCS HOBOE,
KOHTPY3HTHO pacTtBopuMoe B Boje coeauHenue cocraBa EUCI3-3CgHgN2O-6H,0 (Bropas
BETBb KPUCTAJIJIN3ALUN).

Tperbsi BETBb KPHUCTAUIM3ALUHU COOTBETCTBYET KPHUCTALIM3AIMK YHUCTOTO aMujIa
HUKOTHHOBOM KHCJIOTHI.

Takum obOpazom, npu m3ydenuu tpoiiHoi cucrembl EUCI3-CgHgN,O-H,O mpu 25%C
NPUIITA K BBIBOAY, YTO MEXIy pEarupyloIlIMMA KOMIIOHEHTAMH TPOMCXOIUT
XHMHUYECKOE B3aUMOJICMCTBUE, B PE3YJIbTaTe KOTOPOTO OOpa3yeTcsi HOBOE KOMILJIEKCHOE
COCIMHEHUE C MOJCKYJSIPHBIM COOTHOIICHHEM XJIOpUIA €BPOIWs, HUKOTUHAMUIA, BOJBI

1:3:6.

MbI

s unenTudukanuu coequHeHus oputn cHATH MK -ciekTpsl noriomenus (puc. 2, 3),
nepuBaTorpamma (puc. 4) u pentreHorpamma (puc. 5).
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Puc. 3. UK-cnexmp noznowenus komnnexca EUCl3-3CsHgN,O-6H,0

3500 3000

C menpio ompeneneHus: MecTa JIOKAM3allil XUMHUYECKOW CBSI3M HUKOTHHAMHIA B
KomIiekce  uccnenoBanbl MK - crmekTpsl  TMOTJIOMIEHMST HUKOTMHAMHAAa M €ro
KOOPAMHALMOHHOTO COCAMHEHHs ¢ XJIOPHAOM eBpomms B o6macti 400-4000 cm™ Ha
cnektpomerpe “Nicolet-IR-1200» B Buae TabaeTOK ¢ OpPOMHCTBIM KajueM. 3HAYCHUS
xapaktepuctuueckux yactot Ha K - ciekTpe nornomienus npuBeaeHsl B Ta0. 2.

B UK-cnektpe xkommuiekcHoro coeaunenuss EUCl3:3CgHgN2O-6H,O  mosocsr
BaJICHTHOTO KoJjeOaHus Kojibla npu 1593 em™ He MpeTepreBalOT W3MEHEHUN (M3MEHEHue
YacTOT MPHU 3TOM JOJDKHO OBITH B CTOPOHY BBICOKHMX 4YacToT), vV (kosblia) mpu 1485 oM™
U3MEHAETCI HE3HAYNUTENLHO 10 1488 et Ho, »T0 He TI03BOIISIET
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Tabnuya 2
DKcnepumeHmanbHO NOTYYeHHble YACIOmMbl 8ANEHMHBIX U 0eQOPMAYUOHHBIX KOJIeOAHUl
amuoa HUKOMUHOBOU KUCTOMbL U HOBO20 NOJIYHEHHO20 COCOUHEHUS

ITos0CH! TOTTIOIICHHUS B aMH/IC [Toa0CH! OTJIONIEHHS] B HOBOM
[Ipennonaraemoe oTHECEHUE HUKOTHHOBOMW KHCJIOTHI, emt COCIUHCHUH, emt
CsHsN,O EuC1;+3CsHsN,0<6H,0
vas (NH,), v (OH) 3367,1 3365,2
v s(NH,) 3162 -
1698 -
v(€=0) 1682 1666
8 (NH,), 8 (H,0) 1619 1612
v (KombIa) 1593 1592,7
1574 1566,5
v (komb1a), & (CCH) 1485,7 1488,2
v (CN) 1340 1339
6 (CCH) 1202 1201
v (koJpLa) 1029 1028,3
v (CC), 6 (CCC) 829 828,3
& (CCN), 3(CQO) 703 703
645,3 640,7
8 (CO), 5 (CNC) 624,7 624,4

clenath BBIBOJ 00 y4acTHM aToOMa a30Ta TETEPOIMKIA B KOOPAMHALMOHHOW CBSI3U C
meTamioMm [5].

Ha6mo;[aeTcs1 MOHMKCHHE YacTOT BasleHTHBIX Kosiebanuit C=0 [v (C=0)] ot 1681,7
emt 0 16657 cM™' 1O CPaBHEHHIO C HEKOOPIAWHHPOBAHHBIM HHKOTHHAMHUIOM. Takie
U3MEHEHUS TO3BOJISIIOT TOBOPUTh O KOOPAMHAIMM JIMTaHJA K MOHY €BpOIHUs 4Yepe3 aToM
kuciopoga C=0 rpymnmsbi.

Takum oOpazom, ananmu3 HK-cnekTpoB HHMKOTMHAMUAA U HOBOIO KOMIIJIEKCHOT'O
COEIMHEHUS T0Ka3all, YTO MOJIEKYJIbl HUKOTUHAMU/IA B JAHHOM KOMILJIEKCE BBICTYIAET B POJIU
MOHOJICHTATHOTO JIMTAH/a, KOOPJUHHUPYICh Yepe3 aToM KHUCIOpoAa KapOOHWIBHOW TPYIIIBI
amKJ1a HUKOTUHOBOM KHCIIOTHI.

Tepmorpaduueckuii ananms BeioHeH Ha nepuBarorpade Q-1000D. Tepmmudeckoe
pasnoxenne coenunerns EUCIl3-3CgHgN,0O-6H,O mpoTtekaer B HeCKONbKO craauii (puc. 4,
Tab. 3).

[Tpu mepBBIX IBYX SHAOTEPMUYECKUX A peKTax MPOUCXONT NPOLECC JIETHPaTaLlHH
coeMHEHus. YOBUIb MacChl MNpH HTUX TeMIlepaTypax (90 C u 160°C) cocrasiser
COOTBETCTBEHHO 3% u 10% ot ncxonHoi HaBecku. [Ipu MOBBIIEHHH TEMIIEPATYPHI 10 340°
u 485°C mabiromaeTcs OTIICIUICHHE MOJEKYN HMKOTHHAMEA. 110Teps Macchl TpH STOM
coCTaBIAeT 44,25% ot B3ATONH Macchl U COOTBETCTBYET TPEM MOIEKYJIaM JHIana. [Tpu
340°C yaanseTcs JIB€ MOJIEKYJbl JIMTaHAa, a Mpu 485°C opma MOJIEKYJIa JIUTaHAa, U 9TO
COITPOBOKIAETCS TOPEHUEM IIPOIYKTOB PacIa/ia.
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3akiTrovaromed CTaue TePMHUYECKOro MpeoOpa3oBaHUs HCIBITHIBAEMOro oOpasia
SBJISICTCS] YHAOTEPMUYECKAs pPEaKIusl, CBSI3aHHAsA C OKHCICHHMEM HEOPraHUYeCKOM COJv, MpHU
koTopoii B untepsaie 485-805°C tepsiercs 2,0% macchl HICXOIHOTO 00pasiia.

Tabauya 3
Jlanunvie mepmuuecxoeo ananusa coeounenuss EUCI3-3CsHgN2O-6H,0
Temmeparypa IIporecchl, MpouCXOAAIIHE
CoennHeHne TepMOBCl;)(i)C};(I?fa, Y6LUII:) /MaCCH’ b npu HaF]I?)eBaHI/II/I
°C 0 COETUHEHUS
20-90 3,0 Brixon Mexanmueckn
CBsI3aHHOH BOZHI (IIporiecc
90-160 10 JIETHIPATAIIHH)
EuCl;°3CgHgN,O+6H,0 160-340 44,25 PasnoxeHne opraHnuecKon
340-485 19,5 JaCTU MOJIEKYJIBI
485-805 2,0 OKHCIICHHE U
805-985 3,25 tepmoaectpykims EUCI;

2500 0.00 25.00 4000 45.00 50,00 55.00 50.00 8500 70.00 75.00 8000 8500 90,00
Cu-kat (1540598 &) theta

Puc. 5. Cxema cmpoenus coedunenust EUCI3-3CsHgN,O-6H,0

[Ipoueccy aectpykuuu xjiopuna esponust B npomexyrke 805-985°C mpenmectByer
noteps Beca npoosl, paBHOH 3,25%.

Pentrenorpaguueckoe ncciaeioBaHue KOMIJIEKCHOTO COEAMHEHUSI €BPOIHSI C aMUI0M
HUKOTHHOBOHM KHUCIOThI TpoBeneHo Ha gudpakromerpe JPOH-3.0 (CoKa- mznydenue, c
¢unbTpom). JlaHHbIE NTpecTaBICHBI Ha puUc. 5., Tadu. 4.

Tabauya 4
Penmeenoepaguuecxuii ananuz komnnexcrnoeo coedunenusi EUCI3-3CgHgN2O-6H,0
Ne 20 I (%) o D (okcmep.) h k I CuHronust
1 | 76,98 27 38,49 1,237672211 1 0 0
2 | 8526 27 42,63 1,137374901 0 0 1
3 | 8546 29 42,73 1,135224203 0 1 0
4 | 85,62 26 42,81 1,133511974 0 0 2
5 | 85,94 27 42,97 1,130109558 0 1 1 MOHOKTHHHAS
6 | 85,98 29 42,99 1,129686310 0 2 0 a=1637A
7 | 86,76 32 43,38 1,121523064 1 2 0 b=1,665 A
8 | 87,62 28 43,81 1,112717528 2 0 1 6=1,6901 A
9 | 87,84 31 43,92 1,110497122 2 1 1 p=99
10 | 87,98 30 43,99 1,109090870 0 1 2
11 | 88,08 28 44,04 1,108089594 1 1 1
12 | 88,26 26 44,13 1,106293966 0 0 3
13 | 88,66 26 44,33 1,102334152 0 3 1
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14 | 88,82 27 44,41 1,100761900 1 3 0
15 | 88,98 31 44,49 1,099196266 3 0 0
16 | 89,14 32 44,57 1,097637216 1 1 0
17 | 89,36 28 44,68 1,095504211 2 1 0
18 | 89,56 26 44,78 1,093575788 1 1 2
19 90 31 45,00 1,089368707 1 1 0

Takum 00pazoM, B PEHTrEHOTpaMME KOMIUIEKCAa WMEIOTCS XapaKTepHBbIC JIMHUH,

KOTOPBIC XOPOIIO MHAUIHUPYIOTCA B MOHOKJINHHOM CUHT'OHHUH.

I/ICXOI[SI u3 BBIIICU3JI0KECHHOTIO, IIpeamnoJIaracMoc CTpPOCHHUEC KOMIIJICKCHOT O
COCOMHCHUA MOXKHO IMPECACTABUTH CICOYIOIINM 06];)8.30M2
H
W
C
Hat ™ \\\D
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Puc. 5. Cxema cmpoenus coedunenus EUCI3-3CsHgN,O-6H,0

ATOMBI KHUCJIOpOoda TpexX MOJICKYJI BOAbBI AOIOJHAKT KOOPAWHAIIMOHHOC YHCIO

KoMIuiekcoobpazosarenst Ln (rae Ln = Eu*") 1o mecrn.

BriBoabI

1. HM3orepMmuueckuM METOJIOM MpH 25°%C M3y4YEHO B3aMMOJEHCTBHE XJOpHUIA
€BpOIUs C HUKOTMHAMUIOM U BBIIBICHO OO0pa30BaHHE KOMIUIEKCHOTO
coequuenus EuClz-:3CgHgN,O-6H,0.

2. VIHIWBHIyanbHOCTH IOJTYYCHHOTO COCIMHEHUs JokazaHa Merojmom WK-
CHEKTPOCKONUU U U depeHnalIbHO-TEPMUIECKUM, PEHTI€HOTpadhuIeCKUM
aHaJIU3aMH.

3. Ha ocHoBaHWM aHaiM3a KoOJEOATEIBHBIX CIEKTPOB HUKOTHHAMHUIA U
HCCJIEYEMOTO COSMHEHHUS TOKA3aHO, YTO HUKOTHHAMUJT KOOPAMHUPOBAH K
HOHY €BPOIIUS Yepe3 aTOM KUCIOpoAa KapOOHMILHOM TPYIIIEI U MPEIoKeHa
CTPYKTYpa KOMILJIEKCA.
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AHHOTAIUSA

B pabGore mnpezacraBieHbl pe3ylnbTaThl BO3JEUCTBUS JJIEKTPOHHOIO IIyyka Ha
CMOJIUCTO-ac(anbTOBble KOMIIOHEHTHI He(TH YCHHCKOro mecropoxiaeHus. I[lomydeHHbie
pe3yNbTaThl MOKA3bIBAIOT, YTO OJJIEKTPOHHBIM IMydek Manoi uHTeHcuBHOCTH (90 ev) He
MPUBOIUT K JCCTPYKIIMM XUMHUYECKUX CBS3€H B CMOJIMCTO-ac(habTOBBIX KOMITOHEHTAX
Heptu. [Ipoucxomur muccormanus cinoxubix crpykrypubix eawnaui (CCE) (B armocdepe
npornaH-OyTaH v BO3AyX) MU accolldanus apomatndeckux Y B, cmon u achansrenoB B CCE
B aTMoc(epe Boopoa.

KiioueBble cji0Ba: MydeKk DSJIEKTPOHOB, CMOJBI, ac(albTeHbl, BO3IYyX, AaproH,
BOJIOPO/JI, TIpONaH-OyTaHOBasi CMECh

Bo3zeiicTBue AJ€KTPOHHOTO Iydka Ha HE(PTh M HEPTENPOAYKTHI HCCIETYETCS
JIOCTATOYHO MHTEHCUBHO. MHOIOYMCIICHHbIE Pa0OThI 110 BO3AEHCTBUIO ITyYKa 3JIEKTPOHOB Ha
yriesogopoasl (YB) HedTu mnokaspiBaroT, 4yTro oOpasymoommuecs nOpu  paauonusze YB
HOPOAYKTHl MOXKHO pa30UTh Ha TPU OCHOBHBIC I'PYNIbI: MPOAYKTHl pPa3pyLICHUs WU
JECTPYKIIMU C MOJIEKYJISIPHOM Maccoi MEHbIIE UCXOAHOro YB; mpoayKThl M30MEPU3ALMU U
COeIMHEHUS ¢ O0Jiee BBRICOKOW MOJIEKYJIApHOI Maccoi [1, 2]. bonbmioe 3nauenue nveetr YB
coctaB He(pTu. Tak, MpU BBICOKOM COJAEP)KaHUU apoMaTHyeckux YB B HegTH €€ BA3KOCTh
BO3PACTaeT BCIJEACTBUE CHIMBKM apOMaTHUYECKHX KoJjell U 00pa30BaHUs MOJU(peHUIeHoB [3].
Bo3zaelicTBue my4ka 3JIeKTPOHOB Ha He(Thb MPUBOAUT K Pa3HOHANpaBlIEHHBIM 3¢ ¢eKkTam, B
3aBUCHUMOCTH OT J103bl. Tak, pu Bo3aelcTBUN Ha He(Th mpu 03¢ MeHee 20 k['p nmpoucxoaut
YBEJTUYCHHUE BSI3KOCTH U TJIOTHOCTH, Tpu Jo03ax Oosiee 30k['p — CHIKEHHUE ITUX MapaMeTpOB
[4]. Bo3nelicTBue myuka 3JIEKTPOHOB HAa BHICOKOMOJIEKYJISIPHBIE COETMHEHUSI HE(TH — CMOJIbI
U acanbTeHbl NMpaKTUUYEeCKH He u3ydeHo. Llenb 3Toit paboThl — ompenenuTs 3G ¢eKTs
BO3JCUCTBUS IyYKa 3JIEKTPOHOB Ha CMOJHMCTO-ac(albTOBBIE BeElIECTBA B aTMmocdepe
pa3IMYHBIX I'a30B.

B kauecTBe HCTOYHMKA OAJIEKTPOHHOIO IydyKa JUIsi OOpabOTKH YIJIEBOJOPOJIOB
WCIIOJIB30BAJIM  MMIYJIbCHBIA CHJIBHOTOYHBINA 3JEKTPOHHBIM yCKOpUTEnh «AcTtpa» [5].
[TapameTpsl yCKOpUTENS: KHHETHYECKasl SHEPTHs JIEKTPOHOB 90 k3B, MIOTHOCTH TOKA MydKa
65A/cm 2 , sHeprus B myuke 0,2 JIX 3a UMIyJbC, ATUTEIHHOCTh UMITYJIbCA BBIBEJCHHOTO
Toka 60 HC (Ha MOIYBBICOTE), YACTOTA CJIEOBAHUS HMITYJIbCOB 5 uMIL./cek. Mccnenyembrii
oOpazer; 00Jyyanu B KIOBETE U3 HEpIKaBEIOIIEH CTAIM C BHYTPEHHUM auamerpoM 40 MM u
rnyounoit 15 mM. OOmyueHue o00pa3loB MPOBOAMIM B OJMHAKOBBIX YCIOBUSIX IPHU
cTaHgapTHOU n03e B 448 kI'p. AHaMM3 UCXOIHBIX M OOJYUYEHHBIX MOJUMEPOB MPOBOIUIHN C
ucnionb3oBanueM  MK-cmektpockonuu  Ha  Qypbe-cnektpomerpe  «DPT-801» ¢
MIMPOKOAMANIA30HHBIM MH(pakpacHbIM Mukpockonom «MUKPAH-2». Ilo ontudyeckum
wioTHocTsIM D xapakrepuctudyeckux monoc mnorjouienus B HK-obmactu  cmekrtpa
pacCUYHTHIBAI CIIeKTpalbHbIe K03 dumments! C:

Cl = DI1610/D1461 - ycioBHOE COOTHOILIEHHUE apOMAaTHYECKHX CTPYKTYp K
anudaTuyecKuM CTPYKTypam;
C2 = D820/D1610 - ycnoBHOE OTHOULIEHHE MOJIM3AMELICHHBIX apOMaTHYECKUX

CTPYKTYp K UX 00IIEMY COACPKAHHIO;
C3=D1710/D1461 - ycnoHoe coaepskanue rpymi C = O kapOOHOBBIX KUCTIOT;
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C4 = DI1380/D1461 - ko3¢ dunueHT pa3BETBICHUS, XapaKTEPHU3YIONINH YCIOBHOE
coaepxxanue CH3-rpymni;

C5=D1030/D1461 - ycnoBHoOe conepkaHue Cyab()OKCHAHBIX TPYIII

AHanu3 TpPYNIoOBOTO cOoCTaBa HEPTH TPOBOJAMIU  METOJOM  T'PaJUCHTHO-
BBITECHUTEIBHONH XpoMaTorpaduu, omnpeaenss napapuHO-HAPTEHOBBIE YIIIEBOIOPOIBI
(ITHY), apomartuueckue yrieBomopoasl (ApYB), cmonel u acdansTensl. PaszneneHue B
AHAJTUTUYECKOM PEXUME MpoBoaAWIM Ha mpubope «Ipamuent», npousBoactBa bamrtHUMHII

[6].

B xagyectBe OOBEKTOB HCCIENOBAaHUS OBLIM BBEIOPAHBI CMOJIMCTO-ac(abTOBBIC
KOMIIOHEHTBI He(TH YCHHCKOTO MECTOpOXIeHHUs. MX BBIACIEHUE OCYIICCTBIISIIN
HaHECeHHEM He(TH Ha CHIMKAareib C MOCIEAYIOLIEH OTMBIBKOW mMapapuHO-Ha()TEHOBBIX
yriaeBonopoaoB rekcaHom B ammapare Coxcinera. CMBIB  CMOJHCTO-ac(albTOBBIX
KOMITOHEHTOB MPOBOJIUIIN CIIUPT-O0EH30IbHON CMECHIO.

AHanmu3 TpyIIoBOro coctaBa 00Opas3loB Mocie WX OONydeHHS B OKHCIUTEIHHOMN
atMocdepe Ha BO3Iyxe, HEUTpabHOM aTMoc(hepe B aproHe, BOCCTAHOBUTEIBHOU aTMocdepe
BOJIOPO/Ia M MTPOIaH-0yTaHOBOM CMECH MOKa3aJl HEOJAHO3HAUHbIC pe3ysbTaThl (Tadi.1).

Tabauya 1
I'pynnosoii cocmas 06pasyos nocie 8030elcmaus nyuKa 3J1eKmpoHo8
T o
OGpasen 5 T I'pynmoBoii coctas, % OTH.
aTMocdepe Hadrenosbic VB Apomatugeckue YB CMousl AcdanbreHs
Wcxoaupid CJIEJIBI 13.2 41.3 45.5
Boznyxa 1.9 17.5 58.3 22.3
Bonopona 1.4 1.7 17.2 73.7
Aprona 3.7 7.7 49.1 39.5
IIponan-Oyrana 9.3 15.7 48.9 26.1

Kak B okucnutenbHoM arMocdepe Ha BO3AyXe, TaK U B BOCCTAHOBUTEIbHOMN
atMocdepe MponaH-OyTaHOBOM CMECH MPOU3OILIO0 YMEHBIICHHE J0JIU ac(halbTeHOB H
yBEJIMYEHHUE JO0JIM apOMaTHYECKUX YIJIEBOJOPOJIOB U cMojl. M3BecTHO, 4TO B CTpPYKType
acanbTeHOB TNPHUCYTCTBYET ACCOLMUPOBaHHAs C HUMHU (PaKLUs YIJIEBOJOPOIOB U CMOI,
4yTO ompenensercs kak cnoxkHas crpykrypHas eaununa (CCE) [7]. Tlom neiictBuem
AJIIEKTPOHHOTO Tydka npoucxonut pazpyienue CCE ¢ BbiaeneHneM B OTACIBHYIO (PPAKIUIO
VB u cmon. Pazpymenue wmomekynbl acanbTeHOB HE TMPOUCXOIUT  BCIECACTBUE
crabmwmm3upyromero >¢dexra HECHapeHHOro dJEKTPOHA U TMOJIMIHUKIOAPOMATHYECKOM
cucteMsl ac¢anbreHa. lloBellleHHOE coaepxkaHue napaduHo-HApTEeHOBBIX YB  mpu
oOydyeHun oOpas3la B TOKE NpOMaH-OyTaHa OOYCIIOBJIEHO MOJy4YeHHEM XuAKUX YB mpu
JeMCTBUU JIEKTPOHHOTO ITyyKa Ha ra3000pa3Hyro cmech [8].

[Ipu o6myuenun oOpasia CMOJHMCTO-ac(adbTOBBIX BEIIECTB B TOKE BOJOPOJA
HaOmogaeTcst oopatHbiil ahdext — obpazoBanne CCE. O6mydyenue B atmocepe aprona He
MPUBOJIUT K 3aMETHBIM N3MEHEHHSIM.

Anamnz HK-cnektpoB (Tabnuua 2) He IMOKa3aJl 3HAYMUTENBHBIX M3MEHEHHH B
CHEKTPAIbHBIX KOA((UIMEHTOB 00pabOTaHHBIX 3JEKTPOHHBIM MYYKOM OOpa3loB IO
cpaBHeHUIO ¢ ucXxoaHbIM. MK-cnekTpockomnus, Kak IMoka3piBaeT aHanu3 padort [9, 10] ne
SIBIISIETCS. BHICOKOMH()OPMATHBHBIM METOJIOM TIPH aHAJIHM3€ MUPOJIA3a HEPTEMPOAYKTOB MO
JIEMCTBUEM ITy4YKa 3JIEKTPOHOB.

Tabauya 2
CnexmpanvHule K09¢hhuyuenmol 00pasyos nocie 8030elcmaus nNyyKka 3J1eKmpoHO8
Obpa3zen B CrextpanbHble KO3 PHUIIHEHTHI
aTMocdepe C1 C2 C3 C4 C5
Hcxonublii 0.44 0.47 0.32 0.72 0.33
Bosmyxa 0.41 0.47 0.29 0.70 0.30
Bonopona 0.41 0.48 0.32 0.70 0.34
Aprona 0.42 0.45 0.30 0.70 0.32
IIponan-0yrana 0.43 0.48 0.30 0.71 0.32
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[TonydyeHHble pe3ynbTaThl MOKA3bIBAIOT, YTO JJEKTPOHHBIM My4yeK  Majou
uHTeHcuBHOCTU (90 K3B) He mpUBOAMT K AECTPYKUMM XUMHYECKHX CBSI3€ B CMOJMCTO-
acdanbToBbiX KomnoneHtax Hedtu. [Ipoucxonut nuccounanus CCE (B atmocdepe mporaH-
OyTaH ¥ BO3AyX) WM accomuanus apoMatudecknx YB, cmon m acdamsrenoB B CCE B
aTMocepe Boopoa.

Pabora BbIMONHEHa B paMKax TOCYJAapCTBEHHOTO 3aJaHus, (HUHAHCUPYEMOTO
MuHHCTEpCTBOM HayKH U BhICIIero oOpa3zoBanus Poccuiickoit deneparuu
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AHHOTAIHSA

PazpaGorana TexHOJOTHs cemapanuu sfaep OT ApoOieHol cropiymbl. OmnpeneneHsl
TEXHOJIOTUYECKUE U PEKUMHO - KOHCTPYKTHBHBIE ITapaMeTpbl 000pyI0BaHUs AJIs cenapaiu
CKOpiynbl U siapa. Snpo Oyaer kimaccuuuupoBaTbcs Ha TPU AMCIEPCHOCTH: TOPOMIOK,
cpeaHMi pa3OuThIM, Lenblil. B pa3paboTaHHON TEXHOJIIOTMU NEpeMelIeHHe U pa3felieHHUe
CenapupyeMoro sijpa JICHTOH, 10 MEHbIIEH Mepe, Ha ABYX YpPOBHSX HAKJIIOHHBIX JIEHT, Ha
KOTOPBIX CENapupyeMoe SAPO 3a CYET HAKJIIOHA IIOBEPXHOCTH JIEHTHI OJJHOBPEMEHHO BOPOILIAT
U CMEUIAal0T K OTCEKATENsIM, CMOHTUPOBAHHBIM B HM)KHEW YacCTH Ka)KAOMW JICHTHI MO/ YIJIOM K
HaIPABJICHUIO [IEPEMELIEHUS CEIAPUPYEMOTr0 MaTepHaa, Py 3TOM Ha KaXkIOM YPOBHE 4acTb
CEeTapupyeMoro sapa, HE TPEBBIIIAIONIEI0 TrabapuThl BBINOJIHEHHBIX B JIGHTE THE3J,
OIpEeNIeNAIOIUX pa3Mep OTCENapUpOBaHHON (paKIMM, OTAENSIIOT OT OCHOBHOIO IOTOKA,
3aXBaThIBAIOT M OTBOJSAT B COOTBETCTBYIOLIME MPUEMHHUKH, a OCTABIIYIOCS YacTh IOTOKA
CEnapupyeMoro sijpa MpHu MOMOIIHX JOTKOB HAIIPaBIISIFOT Ha CIEAYIOLNN YPOBEHb CENapalnu.
Hcnonp3oBanne  nperaraéModl — TEXHOJIOTMM  CelapalMy  I03BOJISIET  ITOBBICUTH
TEXHOJIOTUYECKHE BO3MOXKHOCTH  Celaparopa, HOBBICUTh 3((EKTUBHOCTh Ipolecca
cenapaluy 3a CYeT HMCIOJIb30BaHUS HECKOJBbKUX YPOBHEW cemapaluu ¢ MOoCiel0BaTeIbHbIM
OTJeNIEHUEM DPa3UYHbIX (Qpakuuil cenapupyembIX sifep (PyKTOBBIX KOCTOYEK M MOBBICUTH
BBIXO/] FOJTHOM MPOTYKIUH.

KiroueBble cioBa: cemnaparop, GpyKTOBBIX KOCTOYEK, (pakuus, siiep (QpyKTOBBIX
KOCTOYEK, APOOJIEHHE CKOPIIYIIbI

HOxHb1i1 pernon Kazaxcrana siBnsieTcsi KpynHbIM NpousBoauTeneM (Gpykros. Toiabko
B MakraapansckoM paiione B 2019 rony HOxnoro Kazaxcrana coOpamu 6onee 2700 ToHH
bpykroB u BuHOrpana. CoOpaHHbI ypokail (BUHOTpajl, aOpHKOC, MEPCHUK, CIMBA, BUIIIHS)
IKCIIOPTUPYETCS B Apyrue paiiona Kazaxcrana u 3arpanuny. B Kazaxcrane Het npeanpusaTuii
MPOU3BOAIINX MPOAYKIHUIO U3 GPYKTOB: U3 MIKOTU — CYXO(QPYKThI; U3 CKOPJIYIBI KOCTOUYEK
— aKTUBHPOBAHHBIN Yroib; U3 SA€p KOCTOYEK — KOCMETUYECKOE U NUIEeBoe Macio. MMmopr
cyXo(hpyKkToB coctaBisieT 98%, akTUBHUpOBaHHOTO yrisi — 99%, koctoukoBoro Macia — 100
%. OnHUM U3 TTIABHBIX NMpeuMyliecTB (pykToB tora Kasaxcrana BbICOKasi caXxapHCTOCTh U
apoMmaT, BBbIpallleHHbIE B CYXOM, >KapKoOM KiIMMare (QpyKThl MaKCUMalbHO HaKaIUIUBAaIOT
caxapo3y u QppyKTo3y.

B TOO «InnovTechProduct» panee uccinenoBaHbl U AETaIbHO OMUCAHBI MPOTYKTHI
nepepabotku ¢ppykroB KOxxHoro Kaszaxcrana - abpukoca, epcuka, CiavBa, BUIIHSA, BKIHOYas
MSIKOTh PYKTOB, AP0 (PPYKTOB M Macen MOJy4EeHHOE U3 siAep, UX MPUMEHEHHUS U MOJIE3HbIE
KauyecTBa.

PazpaGoranbl mporecchl XUMHUYECKOH M TEPMHUYECKONW AaKTHUBAIIMU  CKOPIYIIBI
(pPYKTOBBIX KOCTOYEK C IIEeJbI0 TOJXY4YE€HUS aKTHMBHPOBAHHOrO yrist. OnpeneneHbl
ONTUMAJIbHBIE MTapaMETPbl PEKUMA XMMUYECKOH aKTUBAIIMK: KOHLIEHTPALMs XJIOpHIa LINHKA,
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BpeMsi M TeMIIepaTypa, a TaKKe TEPMHUYCCKOW aKTHBAIMH: TEeMIepaTypa ra3a, CKOpPOCTh
MoJa4yu, BpeMs, CKOpPOCTh BpalleHus IMedn. Pa3paboTaHbl MaTeMaTHYECKHE MOJCTH
XUMHYECKOW M TEPMHUECKOW AaKTHBAIMU CKOPIYIbI (PYKTOBBIX KocToueK. Paspaborana
s deKkTrBHAS KOHCTPYKIHS BpAIIAIOMICHCS TEPMOMEYH C BBICOKUM K03 dummenrom
MOJIC3HOTO  JIEHCTBHS 1O TeIuiooTAade. [lodydeH OmbITHO-IPOMBIIIICHHBIH —00paser
AKTUBHPOBAHHOTO YISl U3 CKOPIYIBI (PPYKTOBBIX KOCTOYCK.

ABTOpBI pa3paboTaii 000pyI0OBaHUE U TEXHOJIOTHIO OTJCIICHHUS MSIKOTH OT KOCTOYCK,
JIpoOJIeHNs KOCTOUEK U CeTapaluu siiep oT ApoOIeHON CKOPIIYIIBL.

CenapupoBaHKe BBINOIHICTCS C IMOMOIIBIO CEMapaTOPOB PA3IMYHOTO THIIA, OHHU
pa3aeNaoTCs B COOTBETCTBUHU C TEXHOJIOTMYECKUM HA3HAYCHHEM U OO0JIACTHIO MPUMEHEHUS

(pucynok 1) [1].

BHIH ceapaTopoB

TTo MarHUTHEIM MarHuTHER OTpaskaTeqbHEIE CTOIEI Ilo vopyrocts 1
i - > [
CBOHCTEAM CENapaTopsl xozdduuEeHTY
VIAPHOTO TDEHHHA
ITo aspogsHaMHIECKHM Bosgymseie CHTORO3IVIIHEIE
- - 3 AN 3 Ilo gmune, mmpuse 0
croACTEAM CenapaTopsl CenapaTopsl ¥ aspomumaMETECKIM
cBOHCTEAM
Ilo xosbduumenTy DOTO3IeKTPOHHEIR CHToEsIe cenapaTopsl

Ilo gmune, mmpuse 0
OTpakeHHA CECTOROTD |t CETIapaTopsl i Ba L

I dbopme momepearoTo
TIOTOKA

CETEHHA TACTHIT

ITo 3AeKTpHIECKHM - DIeKTpoCTATHYECKHE AR Tpuepst | Tlo amuste wacrmny
cBoficTBAM CenapaTopsl

ITo dpuxumonEEIM - $purnHOHHEIE AN Kammeotgemurensaee R Ilo rpaEHTaIHOHHEIM
ceoficTBAM CenapaTopsl MaIIHHEL cBoficTBAM

Pucynok 1. Knaccuguxayus cenapamopos pasiuuHo2o 0etcmeust

B cuToBBIX cemapaTopax Kpymna MPOXOAUT 4Yepe3 CUTOBBIM KaHaj, 0Opa30BaHHBIN
IUIOCKMM CHUTOM, JBYMS IIPOJOJIBHBIMM M OJHOW momepeuHoi creHkoi. IIpocemBanue kak
3aKJIIOUMUTEIbHAS. CTaaUsl CENapUpOBaHMs NPOUCXOAMUT M3 HIKHero cios. IloaTomy, xorma
CBIITy4€€ TEJIO UMEET 3HAUUTEIbHYIO TOJILIUHY 10 CPABHEHUIO CO CPEIHUM Pa3MEpPOM YacTHII,
HE00X0/IMMO, YTOOBl B HM)KHUH CIION MOTPYXKaJTUCh YAaCTHUIIBI, MOJUIEkKAIIUE MPOCEHBAHHUIO.
Ecin Takue 4acTHIBI «BCILIBIBAIOTY, HAIPUMED, TIPU UX MEHBIIEHIITIOTHOCTH IO CPABHEHHIO
C OKpYXaIIUMH, TOMIA S(PPEKTUBHOTO cemapupoBaHUs HEOOXOIUMO TEPEMEIINBAThH
CBIITy4€e TEJIO WJIM YMEHBIIUTh €0 TONIIUHY 710 pa3Mepa OJHON-IByX4acTull [2].

[IneBMOcenapaTopsl ciayXaT sl pa3fieieHus (cemapalyu) BO3TYIIHBIM OTOKOM
yacTUIIMarepuaga Ha (pakuuu 10 a’3pOoJUHAMUYECKHMMCBOWCTBaM (MAapyCHOCTH) U
yII€TIbHOMY BECY.

bnarogaps 3TMM MalIMHAaM BO31yX, IOMUMOYNCTO TPAHCIIOPTHBIX M aCIIUPALIMOHHBIX
(GyHKUUH, BBIIOTHAET OUY€Hb BaKHBIE TEXHOJIOTHYECKUE 33/1a4H 110 OYMCTKE U COPTUPOBAHHUIO
matepuaiioB [3]. OcHOBHBIE paboune OpraHbl BO3IYLIHO CHTOBBIX CEMapaTOpoB — IUIOCKHE
CUTa, TPUBOAMMBIE B BO3BPATHO-TIOCTYNATEIbHOE JIBWJKEHUE (peXe B KPYroBOe
MOCTYyMaTeNbHOE), KoJeOaTeNsIMU HKCIEHTPUKOBOTO MJIM camobOamaHcHOroTurnoB. Kaxk
MpaBWJIO, B Cemaparopax MIpelycMOTpEeHa JBOMHAas BO3AyLIHAs OYMCTKA. TakuMoOpazowm,
OCHOBHBIMHM pabO4YMMHM 3JIEMEHTaMH CEMapaTopoB CIIY)KaT CUTAa C OTBEPCTUSAMU PA3ITUYHBIX
pazMepoB 1 (OPM H BO3AYIIHBIN MOTOK OMPEAeIEHHON cKopocTH [4].

Texnonorus cemapauuu  saep  (QPYKTOBBIX  KOCTOYEK  BKIIIOYAET  MOJady
CeNapyupyeMoro sijipa Ha HAKJIOHHO PACIOJIOKEHHYIO JIEHTY, MepeMelIeHHe sapa JIEHTOM,
paszzeneHue sjpa Ha (pakuud M OTBOJ OT CEMapHpPOBAHHOIO SiApa B COOTBETCTBYIOIINE
npueMHUKH. [lepemenienue u paszieneHne cenapupyeMoro sapa oCyleCTBISIOT, IO MEHbIIEH
Mepe, Ha JBYX JONOJHUTENIBHBIX YPOBHSAX HAKJIOHHBIX JIeHT. Ha kaxnom u3 ypoBHEH
cenapupyeMble fd1pa 3a CYeT HAKJIOHA IOBEPXHOCTU JIEHThl OJAHOBPEMEHHO BOpOILIAT U
CMEINAIOT K OTCEKAaTeNsIM, CMOHTUPOBAHHBIM B HMJ)KHEH 4YacTH Ka)KJIOH JIEHTHI MOJ YIJIOM K
HAIPaBJICHUIO IEpPEMEIEHUs cemapupyemoro sgapa. Ha kaxaom  ypoBHE  4acTb
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CemapupyeMoro sjapa, HE TMPEBBIIIAIONIET0 TabapuThl BHIMOJHEHHBIX B JICHTE THE3,
OTIPEICIIAIONINX pa3Mep OTCENaphUpOBAaHHOW (PAKIUU, OTHCISAIOT OT OCHOBHOTO TIOTOKA,
3aXBaTbIBAIOT M OTBOJAT B COOTBETCTBYIOIIME NMPUEMHHMKH, a OCTaBIIYIOCS YacThb IOTOKa
CenapupyeMoro sjipa npy IOMOILHY JOTKOB HAIIPaBJISAIOT HA CIEAYIOUIUI YPOBEHb CelapalyH.
['He3na Ha JeHTaxX BBINOJHAKOT C pa3Mepamu, paBHbiMU 0,3-1,2 nuamerpa copTUpPyeMoOro
A1pa, MPU 3TOM Ha KaXKIOW MOCIENyIoIIeld HAKIOHHO PAcIOJIOKEHHONW OCCKOHEUHOU JIeHTe
THE3/1a MO pa3MepaM BBHITIOJIHSIOT OOJIbIlle MpeamecTByronmx rae3n Ha 20-50%. ['me3na Ha
HAKJIOHHO PACIIOJIOKCHHBIX JICHTaX BBITIONHSIOT KPYTJIBIMU, JIMOO B BUJIE BHITSHYTHIX OBAJIOB.
VYron HakioHa OECKOHEYHBIX JICHT BBINOJHAIOT PaBHBIM 35-75 TpaaycoB K TOPU3OHTY.
TexHUYECKUH pe3yiabTaT — MOBBIMICHUE YPPEKTUBHOCTH Pa3/ICICHHS YaCTHUI] CBHITYUUX SACp
HAa HECKOJIbKO (pakuuii, a TaKkKe YBEIHMUYECHUE NPOU3BOJUTEILHOCTH CEMapHpPOBAHUS U
MOBBIIIEHUE BHIX0/1a TOTOBOW MPOIYKIIHH.

B pa3paboTaHHON TEXHOJIOTMM MEpEeMELICHHEe U pa3JelieHue CenapupyeMoro sjipa
JICHTOM, 10 MEHBLIEH Mepe, Ha JBYX YPOBHSX HAKJIOHHBIX JIEHT, HA KOTOPBIX CENapUpyeMoe
AIpO 32 CYET HAaKJIOHA MOBEPXHOCTH JIEHTbl OJHOBPEMEHHO BOpOIIAT M CMELIAKT K
OTCEKaTessIM, CMOHTUPOBAaHHBIM B HU)KHEW YaCTU Ka)JIO0W JIEHTHI IO/ YIJIOM K HaIllpaBJIECHUIO
MEPEMEIICHUST CEeMapupyeMoro MaTrepuajia, IpU 3TOM Ha KaXKIOM YpPOBHE YacTb
CenapupyeMoro sjapa, He IMPEeBBIIIAIONIET0 TrabapuThl BBHIMOJHEHHBIX B JICHTE THE3,
OTIPEICIIAIONINX pa3Mep OTCENapUpPOBAaHHOW (HPAKIUU, OTHCISAIOT OT OCHOBHOTO TIOTOKA,
3aXBaThIBAIOT U OTBOJAT B COOTBETCTBYIOIIME MPUEMHHUKH, a OCTABIIYIOCS YacTh IOTOKa
CenapupyeMoro sipa mpu MoMOIIH JIOTKOB HAIMIPABJISAIOT HA CICAYIONIUNA YPOBEHb CeMapaliui.

Tak, pa3zieiieHue CenapupyemMoro sjpa JEHTOH, 10 MEHbIIEH Mepe, Ha ABYX YPOBHSIX
HAKJIOHHBIX JIEHT IIO3BOJISIET MPU HAJUYUM HECKOJIBKHUX JOTOJHUTEIBHBIX HAKJIOHHBIX
OECKOHEUYHBIX JIEHT MOCJIEI0BaTeIbHO HaYMHas ¢ MEHBIIET0 pa3Mepa 3a CYET BHIOJHEHUS
THe3]] B JICHTE€ Pa3HOTrO pa3Mepa pa3lelHuTh CEeMapupyeMoe siIpo Ha HECKOJIbKO (pakuui,
OCYLIECTBUTh KAUECTBEHHYIO CEeMapaluio sAjpa ¢ 3aJaHHbIMU pa3MepaMHl 4YacTUL H
ONpENIETUTh, KAKOM OTCEeNapupOBaHHBIN MPOAYKT MOKHO HCIIONb30BATh, & KAKOH y/IajJuTh B
0oTX0/bl. Mcronb3ysl HAKJIOH JIEHT M OCYIIECTBIISII MHOTOKPAaTHOE BOPOILEHUE U CMEILECHUE
CenapupyeMoro sjipa K 0OTCeKaTesIsiM, CMOHTHPOBAHHBIM B HIDKHEH 4acTH Ka)JOU JIEHTHI TI0]T
VIJIOM K HAaMpaBlICHUIO TEPEMENIEHHUs, JOCTUTAeTCs Ka4deCTBEHHas cemapamusi sjapa,
MOBBIIIAIONIAST BBIXOJ TOMHOW TPOAYKIWHU. Mcmonb3ys MOCIeNOBaTeNbHBIA Ha KaXIOM
YpOBHE 3axBaT THE3JaMHU JIGHT 3aJaHHOM 10 pa3MepaM 4YacTH CEMapupyeMoro siapa u ee
OT/IeJIEHHE OT OCHOBHOTO TOTOKAa C OTBOJIOM B COOTBETCTBYIOIIHME TMPUEMHHUKH, MOMXHO
OCYILIECTBUTH MOJIHYIO CEMapanuio ¢ pa3ielIeHUEeM IOTOKA CEMapUpPyeMOro sipa Ha 3aJaHHbIe
bpakuuu.

Hwxe Ha pucyHkax 2 TmpeACTaBi€Hbl CemapaTtop, MNP TMOMOILIM KOTOPOIO
OCYIIECTBIISIETCS MpeiaraeMasi TEXHOIIOTUS cenapanuu sifaep GPyKTOBbIX KOCTOYEK.

TNy |

Pucynok 2. Cenapamop
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Tabnuya 1.
Texnonozuueckue noxazamenu pa60mbl cenapayuu
Hponyxrer W3Bneyenue Menkoit
HaumenoBanue | (¢ppaxummn) | I[lnomans
N [Tpon3BOUTENBEHOCTD, KI/4 (bpakuuy B MopeeTHOM
Mmarepuana cemapanuu, | CeTKH, M npoayKTe, %
MM POLYKTE,
AOpHKOC 2-5 2 400 99,7
CnuBa 2-5 2 400 93,4
[Tepcuk 2-5 2 400 80,0
Bumius 2-5 2 400 71,7

Hcnosb3oBaHue rmpeanaracMoil TEXHOJOTHM CElMapaldd IO3BOJISIET ITOBBICUTH
TEXHOJIOTHYECKHE BO3MOXKHOCTH  CelapaTopa, TOBBICHTh A(PPEKTHBHOCTH IMpoIecca
cernapaluy 3a CYeT MCIOJIb30BaHUsl HECKOJIBKUX YPOBHEH cemapaliu ¢ IMOCje10BaTeIbHbIM
OTJICJICHUEM Pa3NUYHbIX (PpaKIHil cemapupyemMbix sjaep GPYKTOBBIX KOCTOUEK M TMOBBICHUTH
BBIXOJ TOJHOM MPOAYKIUH.

Ha pucynke 3 mpencraBieHa 3aBUCHMOCTb HMHTErpalbHOM (QyHKIuu [amma
pacripeiesieHusl ChIITy4ero MaTepuaia OT pa3Mepa YaCTHUIIbI.

F(x)

1,0 +

0.8 //

0.6 /

_

0.4 /

02+
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Pucynox 3. 3asucumocms unmezpanvroil pynxyuu I amma-pacnpedeienus Colnyye2o Mamepuaia om pasmepos
omeepcmuil peuiema

AHanu3 TNpeACcTaBIEHHOW 3aBUCHMOCTH IOKa3bIBAE€T, YTO B HCXOJHOM Marepuaie
comepxutcs B noysix Oonee 0,87 gacTuiy pazmMepoM MeHee 3 MM, KOTOPBIE JTOJDKHBI OBITH
BBIJIETIEHBI U3 MaTepHalla Ipy cenapupoBaHuu. [IpuyemM, 3 HUX 4acTUIl UMEIOLINX pa3Mep 110
I Mm-0,43, 01 1 102 MM - 0,3, u oT 2 10 3 Mm - 0,145. Okono 0,13 B ucxogHOM MaTepuasie
COJICPKUTCSL HETIPOXOJOBBIX YAaCTHIL C pazMepoM Oosiee 3 MM.

Teopernueckne MNPEANOCHUIKM TO3BOJMIM OLIEHUTh BEPOATHOCTb COJEP>KaHUS
MPOXO/IOBBIX YACTHIL MOCJE MPOXOXKAECHUS MaTepuaia 1o OAHON CTyleHH paboyero oprasa.
Jns ux mnoarBepxkAeHUA ObUIM TPOBENEHBI OSKCHEPUMEHTANbHBIE HCCIEOBAaHUS Ha
nabopaTopHOil ycTaHOBKE ¢ OJHON paboTaromeit crynensio amuHoit 0,125 m. Ilocne
00paboOTKM JKCHEPUMEHTAIbHBIX HCCIEIOBAaHUN TMOJdydeHa rpaduyeckas 3aBHCHUMOCTh
coJiepKaHusl MPOXOJIOBBIX YAaCTHIl B MPOJYKTE Mocie cenapanuu (puc. 4), UIMEIOLINX pa3Mep
MeHee 3-X MM (AuaMeTp OTBEPCTHS CENMapUPYIOIIEH MOBEPXHOCTH).

1 - skcniepuMeHTaNbHAs; 2 - TEOpeTHYECcKas pH AiauHe Konyca p = 0,125 m.
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P(b)
0,20

0,15 +

0,10 +

0,05

2
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Pucynox 4. 3asucumocms codepoicanust npoxo008bix uacmuy 6 npodyKme nocie cenapayuil Ha CHyneHsu om ux
pasmepos

Jlnst  cpaBHEHHMs Ha pPHCYHKe 4 TMpelcTaBlieHA TEOPETHYECKas 3aBHCUMOCTh
BEPOSATHOCTH COJICPKAHHS MPOXOJIOBBIX YACTHUI[ TOCJE CeMapanuy Mpu JUTHHE KOHYCa p-
0,125 M, moJTy4eHHBIEC ITYTEM COBMECTHOTO pelieHus AudQepeHInanbHbIX ypaBHEHUN 2 - 5 1
BBIpOKEHUH 6 U 8. AHaNM3 MPUBEICHHBIX I'PaUKOB MMOKA3BIBAET TOCTATOYHYIO CXOJIUMOCTh
TCOPCTUICCKUX n SKCIICPUMCHTAJIbHBIX JAaHHBIX. HGKOTOpoe pasinduec MCXKOY
OKCMIEPUMEHTAJIbHBIMA W TEOPETHUYECKUMH pE3ylbTaTaMH MOXHO OOBSICHUTH TEM, YTO
TCOPCTUUCCKHUEC 3aBUCHUMOCTH HC YUHUTBIBAIOT CCIiapaliio BHYTPU CJIOA, BSaHMOHCﬁCTBHG
YacTUIl MEXAy COOOM W TONIIMHY CJOS, KOTOpas H3MEHsIeTCS IO Mepe MPOXOXKICHHS
NpoAyKTa 1O  ToOBepxHocTH.  Haumbonpimas  pasHuna  Mexay  pe3ylibTraTaMu
SKCHCPUMCHTAJIIBHBIX U TCOPETUUCCKUX I/ICCJ'IGI[OBaHI/Iﬁ Ha6HIOJIa€TC${ JJIs1 YyaCTUL UMCHOIITUX
pazmep Oonee 0,75 MM. DTO MOXXHO OOBSCHUTH TE€M, YTO YACTHUI[BI C OONBIIUM PazMEPOM
MMEIOT MEHBIIYI0 B3aUMOCBS3b MEXKIY COOOM MW, CleAoBaTelIbHO, MPUOOpETAIOT OOIBIIYIO
CKOPOCTh OTHOCHTEIHHO CEMapHpyroIIeld MOBEPXHOCTH U TEM CaMBIM 3aTPYAHSETCS WX
IPOXOJ1 4epe3 OTBEPCTHSL.

***%
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AHHOTALUA

OtcyrcTBUEe 3Tama NpPOBEPKU (OLIEHKHM) COYETAEMOCTH JIMHMM, MCIOJIb3YEMBIX B
ruOpHuIu3aiy, NpeBpamaeT rHOpuInu3aiio B MPOMBIIUIEHHOE CKPEIIMBAaHHE, OCHOBHBIM
HEI0CTaTKOM KOTOPOT'O SIBJISIETCS OTCYTCTBHE TapaHTUPOBAHHOIO 3¢ ¢dekra rerepozuca, ero
HecTaOMIbHOCTh. Llenpio paboThl ObUIO UCCIIEIOBAaHUE BOIIPOCOB, KACAIOUIMXCS ONPEICICHUS
o0mieli KOMOMHALIMOHHOW CIOCOOHOCTH JMHUM CcBUHEH. B kauecTBe mnpumepa paboOThI
IIPOrpaMMbI IPUBEECHA OLIEHKA COYETAaeMOCTH Tpex JuHuil: Cmaparaa, Csara, Cekpera.

KiroueBble c10Ba: JIMHUHU, COYETAEMOCTh, OLIEHKA, 3()()EKTUBHOCTh, CBUHBH, T'€HBI,
CXeMa, BAPHAHTHI.

Boigatomuecs  yuénsie Kucnosckuii  [.A., Kynemor II.H., bormanor E.A.,
3aBanosckuii H.H., Manuronos, UsanoB M.®., Ko3nosckuit B.I'., KpaBuenko H.A. u np.
OTMEYaJIH, YTO Pa3BEIECHHUE 10 JIMHUSIM SBISIETCS CPEACTBOM MPEBPAIICHUS WHANBHYaTbHBIX
JIOCTOMHCTB OTAENbHBIX )KMBOTHBIX B TPYIIIOBOI '€HOTHII.

JIuHUM, TpH CHApUBAaHUHM KOTOPBIX HPOSBISETCS TETEPO3HUC, HA3BIBAIOTCS
COYCTAIOIIMMHUCS, a CIIOCOOHOCTh JIMHUK - KOMOMHaAImoHHOH crocobHocThio (KC). O6mmas
KC (OKC) — 310 criocoOHOCTh JTUHUM /1aBaTh BBHICOKOIPOIYKTHUBHBIX IIOTOMKOB C CaAMKaMH,
pasnuyaromuxcs o reoruny. OKC oneHnBaeTcst OTKJIOHEHHEM MPOAYKTUBHOCTH TOTOMKOB
OT CpeIHeN MPOayKTUBHOCTHU Mo nomyssiiuu. Crnernudpuueckas KC - 3To ciocoOHOCTh TUHUI
JaBaTh BBICOKOMPOAYKTHBHBIX IMOTOMKOB, HO MPHU CIIAPUBAHUU C CAMKAMH OIPEEICHHOTO
reHorumna [1].

[Tox perunpoKHBEIM KPOCCOM MOHWUMAIOT CIIapHBAHHE JIBYX JIMHUHM, KOTJa Kaxaas u3
HUX OJIMH pa3 UCIOJIb3YETCs KaK MaTEepPUHCKas, a Apyras Kak OTIOBCKast popma [2].

Henocrarounsle 3HaHUs O XapakTepe HacleJ0BaHUs KOMOMHAIMOHHON CIIOCOOHOCTH,
a TakkKe OTCYTCTBHE IIPOCTBIX METOJOB OINpeAeNeHUuss KOMOMHAIIMOHHON II€HHOCTH
3aTPyOHSIOT TIOUCK LIEHHBIX JTWHUN. He perneHsl 5TH BOMPOCHI U AJIsi CaXapHOW CBEKIIBI,
KYJIBTYphI 0oJiee TPYAOEMKOU IJis TeTepO3uCHOM cenekuuu. OCTaeTcsi OTKPHITON mpobdiiema
OIICHKH COYETaeMOCTH JIMHUI U B )KHBOTHOBO/ICTBE.

Lenbto Hamieil paboThl OBUIM HCCIIEIOBAHUS BOIMPOCOB, KACAIOIIMXCS OMpEesICHUs
o0rielt KOMOMHAIIMOHHOM CIOCOOHOCTH JTMHUN CBHHEMH, pa3paboTku crocoba ornenku KC mo
meronam CaBuenko B.K., ¢ ucnosnp3oBanuem nakera oducHbix mporpamm M.Excel.

B nporiecce nccnenoBanuii ObUTH M3Y4eHBI MPOSBICHUS MPU3HAKOB MPOTYKTUBHOCTH
KMBOTHBIX.  BBISBICHBI  TOJNOXWTENBbHBIE  codeTanus  JuHHM ~ Cwmaparma 1o
BOCTIPOM3BOJUTENHHBIM KauecTBaM, THHUU CBaTa Mo MSCHBIM KauecTBaMm[3].

Jlis  aBTOMaTu3allMM  KOJWYECTBEHHOM OIEHKHM dS((PekToB KOMOMHAIMOHHON
CHOCOOHOCTH OBLIM pa3paboTaHbl COBMECTHO C COTPYIHHMKAMHM J1aOOPaTOPUU TEOPETHUYECKUX
OCHOB  CEJIEKIIMM  CEJIbCKOXO3SWCTBEHHBIX JKMBOTHBIX J[OHCKOTO TroCyJapCTBEHHOTO
arpapHoOro yHHMBEpCHUTEeTa IIA0JIOHBI ANEKTPOHHBIX TAOJUI] B cpee TabIMYHOIro IMpoleccopa
M.Excel. IlabnonbI cocTaBieHsl Mo 2-My 3KkcrnepuMenTansHomMy metoy Cauenko B.K. [4].

ANTOopUTM 11 aBTOMATHUYECKOTO IepecyeTa JaHHBIX B KOMIUIEKCE 3JEKTPOHHBIX
TaOIHI BRITJSIUT CICTYIONTAM 00pa3oM:

X =u+qg; +q; +5; +7r; —|—2Iij Kkl |

ij (
re U- CpeIHss 110 MOMYJISIINH; qi - adpdexr OKC 1o Py ;
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gj — 3ddexr OKC o Py ; Sij - apdpext CKC o P; x Py;
rij —peuunpokHsiii 3 dekr; lijkl — cydaitHoe oTKIIOHEHHME.

Onenky »s¢dexkrop KC mnpoBogmwnmm 1o wMarepuasiaMm ©0a3bl JaHHBIX XO3SHCTB
Cesepnoro KaBkaza. B 00pa0boTKy BKJIIOYEHBI MOKA3aTeNH MPOJYKTUBHOCTH CBHUHEH Tpex
muanii:  Cwmaparga, Csata, Cekpera. YUUTHIBAIMCh BOCIPOU3BOJUTEIIbHBIE KayecTBa: Xi-
MHOTOILJIO/IUE, TOJ; X2- MOJOYHOCTh, KI; X3 — YUCJIO MOPOCIAT K OThEMY, TOJl; X4 — Macca
THE3/1a K OThEMY, KI; Xs- CEJICKIIMOHHBIA MPU3HAK BOCIPOU3BOJACTBA, Oaml. OTKOPMOYHBIC
KauecTBa: Xg — CKOPOCIIENOCTh, JHEW; X7 —3aTpaThl KOpMa, KI; Xg — TOJIIMHA IINMUKA MPU
noctkeHruu Macchl 100 Kr, MM; X9 — CpEeTHECYTOUYHBIN MPUPOCT, Ip. MsICHBIE KauecTBa: Xi0—
JUTMHA TYJOBHINA, CM; X11 — Macca 3aJIHel TPeTH TYIIH, KT.

[IpakTrueckuii HHTEPEC MPEACTABISAIOT METOABI OIICHKH rapaHTHUPOBAHHOTO d(ddekTa
rerepo3uca. C HX MOMOIIBI0O MOXKHO BBIPA3HTh JIONKO PA3HBIX TEHETHYECKUX MPHYMH,
BBI3BIBAIOIINX T'€TEPO3HUC B (DEHOTUITUUECKOM Pa3zHOOOpa3uy CEKIIMOHMPYEMOTro Mpu3Haka. B
9TOW CBSI3M HaMU B TUIEMEHHBIX 3aBojax CeBepHoro KaBkasa mpoBeJeHBI UCCIICIOBAHMS, 110
KOJJMYCCTBEHHOM OIICHKE, Pa3JIMYHBIX BAPUAHTOB COYCTAHUH JTUHUH POAMTEIBCKUX (HOPM, IO
UX KOMOMHAIMOHHONM criocoOHOCTH. KonnmuecTBeHHast OlleHKAa BEIMYMHBI KOMOMHAIIMOHHOM
CITIOCOOHOCTH TEHETHYECKH Ju(GEepEeHIIMPOBAHHBIX JIMHUN CBUHEH JaeT BO3MOXXHOCTH
BBISICHUTH IIPUYHHBI T€TEPO3UCa U YIIPABIISATH UM.

Cnexyer OTMETHTb, 4YTO CYIIECTBEHHBIH dddekr o0meil KoMOWHAIMOHHOMN
CIOCOOHOCTH HaOJII0/IaeTCA JUIIbL B TOM CIIy4ae, €CIM MCIOJIb3yeMble JJIi KPOCCOB JIMHUU
caMH OTJIMYAIOTCS BBICOKMMH TOKA3aTEISIMU TIPH MX «YUCTOM» pa3BeJeHUU. B To ke Bpems
OCHOBaHHE OXHJATh MposiBIeHHE dPdexTa cnenuduueckorl KOMOMHAIIMOHHOHN CITIOCOOHOCTH
MOKHO TOJIKO TPHU 3HAYUTENBHBIX Pa3UYMsIX B T€HETHMUYECKON KOHCTPYKIMU MaTepHana.
Hamu ycTaHOBICHO, 4YTO 10 TIpU3HAKaM C BBICOKOW CTEICHBIO HACIEICTBCHHOMN
JeTEPMUHAIIMY, HET OCHOBaHUH oxuaaTh dS(pdekra cnenuduueckoir KOMOWHAIMOHHOM
criocoOHocTH. Cxema uccienoBanuii npusenena B tadmune 1,2,3.

Tabn. 1
Cxema sapuanmog cnapusanus *
JIunnu P, 24 P, 28
Cmaparaa Axa ax A
Csara Bxs BXxB
Cekpera Cxc cxC

* [Ipumeuanue. B OanvHetiuiem emecmo HA38aHUL TUHUL 6y0em 00603HaueH ee wugp

Tabn. 2.
Cxema sapuanmos cnapueanusi: npsmvie apuarnmoi Pl
P, J
A B C
?
a 11,28 10,96 10,97
B 11,13 11,0
[¢ 11,10
Tabn. 3
Cxema sapuanmos cnapueanus: peyunpokuvie eapuanmsi P2
Py a = a B C
A 11,28 10,46 11,19
B 11,13 11,04
C 11,10

KonunuecTBeHHasi OlIEHKAa Pa3IUYHBIX BApUAHTOB COYETAHWUN JIMHUNA POTUTENIbCKHX
dbopm, Mo UX KOMOMHAIIMOHHOK CITOCOOHOCTH TIpoBoaMiIack mo mabdmonam M.Excel. Dddekr

KOMOHWHAIIMOHHON

CIOCOOHOCTH

MOXXHO

0XXHUJATh

TOJBKO

oT TCHCTHUYCCKU
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nudepeHIMPOBaHHBIX ~ JIMHUW  CBHHEW. Pe3ynmpTaTel  AWCIEPCHOHHOTO  aHajau3a
KOMOWHAIIMOHHOHM CTIOCOOHOCTH KaX/10H JTMHUMU C JPYTUMH JTUHUSIMUA IPUBEACHBI B Ta01.4.

Tabn.4.
Dehhexmul 0bWell KOMOUHAYUOHHOU CNOCOOHOCTU
IIndp npusnaxka*
JInHun p 1P

X1 X X3 X4 Xs X X7 Xsg X X10 X1
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* - [Ipumeuanue: wugp npusHaxa npeocmasieH 8 Memoouxe

Jluans Cmaparga (A) nposiBiISeT MOJIOKUTETbHYI0 KOMOUHAIIMOHHYIO CITIOCOOHOCTh €
ApyruMu JTUHUSIMH 110 MHoromioauto 0,008 ron, monounoctu 0,20 Kr, yuciay mopocsit B 2
mec. 0,001 roin, unaexcy BocmpousBojcTBa 0,58 Gamna, ckopocnenoctu 2,33 aHs, 3aTpaTam
kopma 0,011 xopm. en., Tommuue mmuka 0,014 mm.  Jluaua Csara (B)  umeer
MOJIOKUTENbHBIC AP(HEKTHI MPU CKPEIIMBAHUK C IPYTHUMH JIMHUSMU MO0 YHUCITY MOPOCST B 2
mec. — 0,011 ron, ckopocnienoctu 1,166 aus, 3arparam kopma 0,029 k. en., anune Tymu 0,416
cMm, macce 3aaHed Tperu nomytymu 0,03 kr. Jluaus Cekpera (C) mpu CKpelIMBaHUU C
JPYTMMHU JIMHUSIMU UMEET MOJIOKUTeNbHbIE 3P dekThl o MHoromtoauio — 0,052 romi, macce
rHe3ga B 2 mec. — 0,203 kr, uHAekcy BocmpousBojacTBa — 0,26 Oanna, TOJNIIMHE MIMHKA —
0,009 mm, cpenrecyrounomy npupocty — 10.08 r, mmuHe Tymm — 0,20 oM.

(@)
N4
O
)
'_
x
o / Cekper  OCmaparg,
g /”/‘CBaT OCsat
/ H Cekpert
m /' Cmaparg,

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10X11
Wneop npmsHakoB

Puc. 1. I'papux s¢pgpexmos OKC nunuii ceuneil

Ha puc. 1 mnokasano, uro suHus Cwmaparna MposBISET IOJOXHUTEIBHYIO
KOMOMHAIIMOHHYIO CLIOCOOHOCTH € JIPYTUMU JIMHUSMU T10 NMPU3HAKaM BOCIIPOM3BOJAUTEIBHBIX
KauecTB, JIMHUA CBaTa — MSICHBIX, TMHUSA CeKkpeTa Kak BOCIPOU3BOAUTEIBHBIX, TAK U MSACHBIX
kauecTB. ClelyeT OTMETHUTb, YTO Kpocc JTuHuu CekpeTa ¢ IpyruMu JIMHUSAMU JaeT TuOpUIoB,
00J1aJaroIKX BHICOKMMHU BOCIIPOU3BOUTEIBHBIMHA Kaue€CTBAMU U XOPOIIMMHU OTKOPMOYHBIMU
U MSICHBIMU.



General question of world science - 83—

[Ipu W3y4eHUH COYETAEMOCTH JIMHHW BAXKHBIM SIBIISICTCS MX CIEIU(HUECKas OICHKa
COUETAeMOCTH, KOTOpasi OKa3blBaeT BIHUSHUE HA pe3ylbTaThl CKpemuBaHus. OIleHKa
ahdexroB cnenupuueckor kKomOMHaIMOHHONW crnocoOHocTH auHUK (CKC) mposBisercs
TOJILKO B OIPENCICHHBIX COYCTAHUSAX JIMHUA W OTPAXKACT Pa3HBIA ypOBEHBb MPOSBICHUS
rereposuca Taoi. 5.

Tabn. 5
Dppexmobl cneyupuueckor KOMOUHAYUOHHOU CNOCOOHOCTU
j T— Iudp npuznaka*
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* - [Ipumeuanue: wughp npuznaxa npedcmasiet 8 Memoouxe

[Tonmy4yeHHble pe3ynbTaThl CBUAETENBCTBYET O TOM, YTO IOJIOKUTENbHBIA (et
cnenuuyeckol KOMOMHAIIMOHHOM CIOCOOHOCTH TPOSIBISIETCS TPU  BHYTPHIIMHEHHOM
noxbope IMHUHN 10 UHACKCY BocnpousBoacTBa 13,5; 5,78; 3,8 Ganna.

OtmeueHbl  monoxuTenbHblE  3GdexkTsl  cnenuduueckoil  KOMOWHAIMOHHOMN
CHOCOOHOCTH MPH BHYTPUIMHEHHOM Toj00pe B auHUAX Cmaparaa, Cekpera Mo moxa3aTesto
cpenHecyToyHoro npupocta — 4,25 u 2,5 u kpoccax nquHui  Cpar x Cekper 8,5 r., 1o
ckopocnienioctd — B JuHusAX Cekpera wu Cpara — 2,16 u 0,33. VYcraHOBiI€HO, 4TO
nonoxxkurenbHble 3P ekt CKC B kpocce nunuit Cmaparg x Cat HabJI01anKCh 0 IECTH U3
OJIMHHAJIATH HM3Yy4aeMbIX IPU3HAKOB, B Kpocce TMHUNA CBar X CeKpeT Mo BOCbMH, B KpOcce
muHui Cekpet x CBaT 1o CeMH.

OueBUAHO, O3TO MOXKHO OOBACHUTH OoJiee  3HAUUTENBHOW TI'E€HETHYECKOMH
pa3zo0meHHOCThI0 JHHUKA. [Ipu BHYTPHWIMHEHHOM MOA00pE BCE JMHUU HMEIOT BBICOKHE
nokazarenn 3pdextoB CKC mo BOCHpOM3BOIUTEIBHOMY (HUTHECCY, B KpOccax JHHUN
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OTMEUCHBI TOJOXKUTEIbHBIE OS(QQEKTH, KaKk MO BOCIPOU3BOIUTEIBHBIM, TaK M IO
OTKOPMOYHBIM U MSICHBIM Ka4eCTBaM.

[IpencraBnser uHTEpeC CpaBHEHHUE CIENU(PUIECKON KOMOMHAIIMOHHOW CIIOCOOHOCTH
JMHUAHU, KOTOpas MCIOJIb30BaHa B HECKOJBKUX KPOCCaxX CO CHEenu(PUYEcKOH COYETaeMOCTHIO
Jpyroi JMHUM, BXOHAImIEH B npyrue KomOuHauuu. Takoe cpaBHEHHE NPOBOIUTCS ITYTEM
BBIYUCIICHHS BapuaHC crenu(puyeckoil KOMOMHAIIMOHHON CIIOCOOHOCTH KaXKAOH JIMHUU IS
M3y4aeMbIX MMPU3HAKOB (Ta01.6).

Tabn. 6
Bapuancevr cneyughuueckoti kombunayuoHHo cnocooHocmu TUHUL
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* - [Ipumeuanue: wugp npusHaxa npedcmasieH 8 Memoouxe

Bricokue mnokazarenu Bapuanc CKC y nuauit Cmaparga u CBaTa 10 MHIEKCY
Bocnpou3BozcTa 138,08 u 49,48 cBUETENBCTBYIOT O TOM, YTO BCE BapUAHThI CKPELIMBaHUS,
BKJIIOYAIOLIUE OTH JIMHUU, UMEIOT BBICOKHE 3HAYEHHUS BOCIPOU3BOAUTEIHHOrO (hUTHECCA, a
TaK)Ke U OTAeNbHbIE crienu(pruyecKue KOMONHAIIMHI 3TUX JIMHUH.

YpoBeHb 001Iel KOMOMHAIIMOHHOW CMOCOOHOCTH JIOCTHTaeTCsl KakKIOW JHMHHUEU B
pe3yapTaTe pa3iuuvs  BapuaHC  CcHenudUUeckod  KOMOWHAIMOHHOW  CIIOCOOHOCTH.
CrnenoBarenbHO, B OTAEIBHBIX KOMOMHAIMAX OTH JUHUM MOTYT JaBaTh MOTOMCTBO,
3HAUUTENBHO MIPEBOCXOAIIEEe CPeIHUIN ypoBeHb. TakuM oOpa3oM, muHun CMaparja u Cpata
MO>KHO HCITIOJIb30BaTh B 0oJiee MIMPOKOM TUANa30He — MPHU MOTyYEeHUH MPOCTHIX THOPUIOB U
B MEXJIMHEWHbIX Kpoccax. Jluauio Cekpera Jydlle HCHOIb30BaTh B CHEHMPUUECKUX
KOMOMHAIMSIX TPSIMBIX M 00paTHBIX Kpoccax ¢ JuHHed CBaTa, MpeaBapUTEIbHO
MIPOBEPEHHBIX HA COUETAEMOCTh [5].

***%x

1. Honormii JI. A. U3ydenue oOmieii KOMOWHAIIMOHHOW CIOCOOHOCTH CaMOONBUICHHBIX JHMHHAN CaxapHOU
cBekJIbl Pexxum nocryna: http://earthpapers.net/izuchenie-obschey-kombinatsionnoy-sposobnosti

2. Ietpenko A. Ouenka nuHeHHOM coyetaeMocTi. CBHHOBOACTBO. N5, 1983, — ¢.17-18.
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(hopM B cucTeMax UaUIeNIbHBIX CKpeluBanuil. — 'enernka, 1966. Nel. — ¢.29-39.

4, Topmop U.®. Onenka KOMOMHAIMOHHOW crocoOHOCTH JHHUN CelbCKOXO3SHCTBEHHBIX IKHBOTHBIX
[Onextponnstii pecype] / Cnoxenkuna M.U., Tperpskoa O.JI., [Ilax6azosa O.I1., Ilupoxosa H.B.
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6. HacneactBeHHOCTH, KpOCCHPOBaHHE M KOMOWHAIIMOHHAS CITOCOOHOCTH [ DIeKTpOHHBIH pecypce] // Pexum
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SECTION VI. EARTH SCIENCES

Mextues K.K.}, HNoparumos X.M.?
O0J1er4eHHbI TAMIIOHAKHBIH PACTBOP sl KpPeIIeHUs NPU3a00iiHOM 30HbI CKBAKMHbI
Yronosnoii opuc SOCAR
2HUTIN «Hepmezaz» SOCAR
(Azepbationcan, baxy)
doi 10.18411/gq-31-03-2021-20
idsp sciencerussia-31-03-2021-20

Hcnonb30BaHre JErKMX TaMIOHAXXHBIX PACTBOPOB Ui YIYYILEHUS KauecTBa
KperuieHus npusaboitHoii 30ub1 ckBaxuHbI ([13C) Ha ydacTkax ¢ HEOONBIIUMU TPAIUCHTAMU
THJIPOPA3phIBa IUIACTA B ITOCIEIHNE TOMIBI ABISETCS HEOOXOAUMBIM.

OcHoBHbIMU KpuTepusiMu kperuienus [13C sBnseTcs HaaexxHOe pa3/ieJieHHe IJIacTOB U
o0ecrieyeHHe WX [JOJTOBEYHOCTH TIPU JUIUTEIBHOM OKcruryatammu. s monydeHus
TaMIOHA)KHOTO PAcTBOpa MEHbIIEH IUIOTHOCTH HEOOXOJUMO 100aBIsATh B €ro COCTaB
pas3IuYHbIE pearcHThl (OCHTOHWT, MEPJIUT, AMATAMUTOBBIA TPYHT, THJIBCOHUT, MYIIIOJIAH U
np.) M3meHenue BOAOIEMEHTHOTO (hakTopa B COCTaBE TaMIOHAXKHOTO MaTepHualia
CIIOCOOCTBYET €T0 00JICTYCHUIO.

[Ipn neMeHTUpOBaHWU HEPTSIHBIX U Ta30BBIX CKBAKHUH HCHOJIB3YIOTCS JIETKHe
TAMIIOHA)KHBIE PACTBOPHI, NMPUTOTOBJICHHBIE TPEMs CIIOCOOAMHU: CMEUIMBAaHHE IIEMEHTHOTO
nopoika ¢ 6e3BoIHOM 100aBKOM HU3KOM MJIOTHOCTU (TWIBCOHUTOM), HE TpeOyrolIei BoYy;
CMEIIMBAHNUE 1IEMEHTHOT'O TMOPOIIKa C BOAOIOIIIONIAONIEH 100aBKOM (MIHMHOM) (KOJIUYECTBO
BOJIbI YBEJIMUYMBAETCS); CMEIIMBAaHUE [IEMEHTHOIO MOPOIIKa ¢ A00aBKaMHU, COAEPKAIIUMU B
CBOEM COCTaBe BO3/yX (ra3) (Hampumep, KEpaM3HT, YroJib, HEPIIUT).

Zavod istehsalinin yiinglil xassoli sementlori, ¢okiintii sabitliyi vo mogbul giic
xisusiyyotlorino malik olduqda, homiso sixligi 1450kg/m3-don asagi olan qarisiq
kompozisiyalari oldo etmoyo imkan vermir [1].

CrenanpHasi KOMOMHAITS BSDKYIIMX BELIECTB U MYIIIOJIAHOBBIX HAMIOJIHUTENCH OblIa
UCIIONIb30BaHA B IIEMEHTHOW CMeCH [UIsl TIONyueHHusi TpeOyeMbIXx CBOHCTB. B KkadecTBe
OCHOBHOI1 o0Ouieryaronieii 100aBK1 UCIOJIB30BATIKChH MOJIbIE CTEKJITHHBIE MUKPOC(EPBHI.

I'eneBo-1leMeHTHBIE  OONErYeHHbIE KOMIIO3UIMU, K KOTOPBIM  J0OaBISIOTCS
OCHTOHHTOBBIE TJIMHBI, IMEIOT MEHBIIYIO TIPOYHOCTh, 00JIee MITUTENBHBIA CPOK CITYKOBI TIpH
HU3KUX M CPEJHUX TeMIlepaTypax, YeM JIETKHE BSDKYIIHEe KOMIO3UIMH. JIerkue cocTaBbl, B
TOM 4YHCIiEe BYJIKAQaHWYECKHE, JTUATOMHTOBBIC, TPHUIOIH, My3BIPHKOBBIE MaTepHAIIBI,
XapaKTePU3YIOTCS HU3KOW MPOYHOCTHIO M BHICOKOW MPOHHUIIAEMOCTHIO 32 CUET COJEp>KaHus B
CBOEM COCTaBE BOJIBL.

KuHeTnky ¥ LMK pacHIMpeHUs TaMIOHAaXHOTO PAcTBOpa MOXHO PEryIHpOBaTh
myTeM T00aBJICHUSI KAMEHHBIX TIOJTMMEPOB M TUCTIEPTaTOPOB.

[To pesynbraraM uccieqoBaHusi ObUIA MPUTOTOBICHBI PACTBOPHI: JIETKUN [IEMEHTHBIN
pacTBOp ¢ MUKpochepaMu IUIOTHOCTHIO B mpenenax 1220-1270 kr / M3; JIETKWE LEMEHTHBIE
CTEp)KHU Ha OCHOBE MOJIMOKCUXIIOpUA aTFOMUHUS MI0THOCTBIO 1370 - 1380 T / M (maTeHT
P® Ne 2230883). [Ipu ucnonp30BaHuM JETKUX LEMEHTHBIX PACTBOPOB MJIOTHOCTHIO 1270 Kr /
M JaBIeHHE Hamopa B MPOAYKTUBHBIX COCIUHEHHSIX TMPH [EMEHTHUPOBAHUU CKBAXHH Ha
riryoure 1900-3000 m cocrasiisier 3,1-6,4 MIla (camkenne rpaguenta gasienus va 0,0021 -
0 cootBerctBeHHO). CootBercTBeHHO (0,0024 MIla / M) KOA(pPHUIMEHT NPOTYKTUBHOCTU
CKB2KHUH MOXET YBEITUIHTHCS.

[IpuroToBneHue NErkMX TAMIIOHAXHBIX PACTBOPOB B OCHOBHOM OCYIIECTBISIETCS B
COUYETaHUM C MEHEE IUIOTHBIMH J00aBKaMU WM peareHTaMu, MOBBIMIAIOIIMME COJIep:KaHue
BOJIBI /IJIs1 00ECTICUEHUs TTOIBIXKHOCTH [IEMEHTHBIX PACTBOPOB.
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BnepBeie B MHpOBOW TIpakTUKE B KauyeCTBE pPaCIIMPSAIONICH JT00aBKH CTaJH
NPUMEHSTHCS TJIUHBI M TIWHSHBIC TOpomku. Hampumep, pekomeHayeTcs: BKIO4YaTh 5-7%
HaJBITOPCKUTOBOM TIMHBI OT MAacchl pacTBOpa M CMEUIMBATh MOPTJIAHIIEMEHT C BOJHOMN
cycrneH3ueu nainbiropckuta [2, 3]. YuuTeiBas, 4TO 3HAUUTEIIBHOE CHMKEHHUE MPOYHOCTU U
IJIOTHOCTH  J1IeHOPMUPYEMOT0 IEMEHTHOTrO KaMmHs Obuto Toibko g0 1500 kr / M3,
PEKOMEHJIOBAHO TIOJYyYE€HHE BOJHOM CYCHEH3MHM TMalbITOPCKUTA TIEpell CMEIIMBAHUEM
MOPTJIAHLIEMEHTa, AUCIEPrUPOBAaHUE 10 CTA0MIM3AlMKU BS3KOCTH. lleMeHTHoO-riMHuCTas
CMECh MMOJBEPraeTcsl AC3MHTErPALIMH 0] JOTOJHUTEIBHBIM JaBieHueM. [Ipu 3ToMm, cormacHo
aBTOpaM, YCKOpSIETCS IMpoLecC THuapaTaluu, OJOKHpyeTcs OOJblIe CMEIIaHHOM BOJBI,
oOpa3yercs OoJiee IPOYHBIN, TUIOTHBIA U HEYCAXKUBAIOLIUICS KaMeHb. [1o 3Toi TexHoIoruu
MO>KHO TOJYYUTh TaMIIOHAYKHBIN PacTBOp 00JIerdeHHOro THMa ¢ ioTHOCThI0 1300 - 1700 kr
/ m* [4, 5].

Jisa  pa3paboTku OOJEr4yeHHOro TAMIIOHAXXHOTO pPAacTBOpa, ObUIM IPOBEICHBI
OKCIIEPUMEHTBl C HCIOJb30BAHHEM PA3JUYHBIX PEAareHTOB B Pa3HOM IPOIEHTHOM
COOTHOILIEHUH JO TeX TMOop, ToKa He ObLT ONpelesiieH ONTUMAIbHBIA  COCTaB.
DOKCIIEpUMEHTAIbHBIE HCCIEOBAaHUS C PA3JIUYHBIMU PEareHTaMu MPOBOAMINCH B
naboparopuu npu Temneparype 50 °C, B 1EMEHTHO-BOJAHYIO CMECh J00aBIISIUCH TaKue
KOMITOHCHTHI, KakK IIIaMOT, JpeBecHas Myka, nommmep, CaClp, xapOoHar, amtOMHHHUEBBIN
MOPOILIOK, KepaM3WuT. B pe3ynpTaTe AEWCTBHUA KaXJOro peareHta (pU3MKO-MEXaHUYECKUE
CBOMCTBa TAMITOHAYXHOT'O pacTBopa ObUIH pa3HbIMU. [ momydeHus] 00JIeTYeHHOTO pacTBopa
OBLIM TIPOBEICHBI UCIBITAHUS MMyTEM CMEIIMBAaHUS JAPEBECHOW MYKH B Pa3HOM MPOIIEHTHOM
cootHoweHuu (1,6 + 5,0%). XoTd KOJIMYECTBO IPEBECHONM MYKH YBEIUYMIIOCH, A MJIOTHOCTh
TaMIOHAKHOTO PACcTBOPAa YMEHBIIMIACH HA OMPECIICHHBIN MPOIEHT, ONPEIeIUTh HaYallo U
KOHEI] CXBAaTBIBAaHUS HE YyIAIOCh. UTOOBI ONMpENeNWTh ONTHUMAIBHBIA COCTaB, IIAMOT B
coctaBe ObUT 3aMeHEeH KapOOHATOM a jajiee ObLIU MPOBEIEHBI UCCICOBAHUS C 100aBIEHUEM
MOPOIITKA ATIOMUHUS B 3Ty CMeCh. [10 MONydeHHBIM pe3ysibTaraMm ObLIO OINPEIEICHO, YTO
MIPOYHOCTh 3TUX KaMHEW HEy/OBJIETBOPHUTENIbHA, a B HEKOTOPBIX W3 HUX 3aTBEpPJEBAHHE
TaMITOHAYKHOTO PacTBOpPa BOOOIIE HE MPOUCXOIUT. J[JIsi 3TOr0 KOMITOHEHTHI ObUTH YJAJICHBI 32
uckmouennem CaCly, B IIeMEHTHO-BOJIHYIO cMeCh ObUT J0OaBJIeH KepaM3HuT (B COCTaBe
HCIIOJIb30Bajach Mopckasi Boaa). CreqyeT OTMETUTh, YTO JIOJISI M3MEIbYEHHOTO KepaM3HTa
Obuta HIKe 1328 dpakiuii.

UT0OBI MPUTOTOBUTH OOJIETYEHHBINH PACTBOP, HEOOXOJAMMO YMEHBIIUTH KOJUYECTBO
[EMEHTa 3a CYeT YBEJIMYEHHUs KOJIMYecTBa KepamM3uTa B cocTaBe. B mabGopaTopHBIX
WCCJIC/IOBAHMSX YBEIIMUYEHHWE WIIM YMEHBIICHHE KepamM3HuTa OTPHUIATEIhHO CKa3aJoCh Ha
pacTekaeMOCTH  pacTBopa. B pesymbrare 5SKCHepuMeHTa ObLIO OMpEeNeNieHO, YTO
pacTekaeMoCTh TaMIIOHAXHOTO pacTBopa coctaBwio 13,0 cMm. JlaHHBIN TTOKa3aTeNb SBISETCS
OIIMHUM U3 BaxHeWmwmx QaktopoB. [l mnpumMeHeHHS TaMIOHAXXHOTO pacTBopa B
MTPOMBICIIOBBIX YCIIOBHSX, PACTEKAEMOCTh JIOJKHO OBITh B Tipenenax 18-22 cm.

Bec nieMeHTHOTO KaMHsI TOBEpsIETCS MOCIIe €€ OCYIIKH B TAO0OPaTOPHOM TeUH.

B TO Bpems kak BeC LEMEHTHOrO KaMHS IOCJIE OCYIIKH COCTaBIIsJI OKOJIO 242
rpaMMOB, BeC Apyrux KamHed ymesnsmmics ao 200, 175 u 158 rpammoB 3a cuer
KOMITOHEHTOB, J00aBJIEHHBIX B KOMMO3uIHIO. [lo pe3ynpTaTam BTOPOTO SKCHEPUMEHTa C
ONTUMAJIbHBIM COCTAaBOM, BEC MOJTYYEHHOTO KaMHsS YMEHbIIWICA Ha 27,5% 1Mo CpaBHEHUIO C
BECOM OOBIYHOTO IIEMEHTHOTO KaMHsI, B TpeTheM - Ha 17,0%, B yeTBepTOM - Ha 34,5%.

s o0nerdeHuss TaMIOHAXXHOTO pPAacTBOpa JM00ABISIM MIAMOT, IPEBECHYIO MYKY,
KapOoHaT, Kepam3uT u Jip. [lopomiok amroMuHUS 100aBISETCS ISl TOBBIIMICHHS TTOPUCTOCTH U
JTOCTIIKEHHUST Xopoled mnpoHuraemMoctd meueHtHoro kamus. CaCly Obmm mobaBneH s
YCKOPEHHS TIpoliecca CXBAaThIBAHUS TAMIIOHAKHOTO PacTBOPA.

PactekaeMocTh Bcex TpeX COCTaBISIONIMX, HAYAJIO M KOHEI BPEMEHU CXBATHIBAHUS
MO’KHO CUHTATh YIOBJIETBOPUTEIbHBIM. [IT0THOCTH OOBIYHOTO IEMEHTHOTO KaMHSI CHU3UJIACh
¢ 1900 xr / m® mo 1590 kr / m°. IlpouHocth cooTBeTcTBeHHO 3,1 3a cder Hamuums
00eryaronx KOMIOHEHTOB; 2,9; 1 cHu3mnack 1o 2,35 Mlla.
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Pe3ynpTaTel HMccCiieoOBaTENbCKOM  pabOTHI TPH  MPUTOTOBICHHH  OOJIETYEHHOTO
pacTBopa MoKa3aHbl Ha pucyHkax 1-4.
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Pucynox 1. [lokazamenu pacmexaemocmu mamnoHadCHO20 pAcmeopa 8 3a6UCUMOCTIU O €20 ONMUMATbHO20
cocmasa
1 - yemenm + mopckas 600a,
2 - yemenm + mopckas 6ooa + wamom + opesecnas myxka + nonumep + CaCl,,
3 - yemenm + mopcras 6ooa + opesecrnas myka + CaCly + kapbonam + Al nopowok,
4 - yemenm + mopckas 6ooa + opesecnas myka + CaCl, + kepam3sum

Kak BugHO u3 pucyHka l: pacTekaemMOoCTb TaMIOHA)XKHOI'O pPacTBOpa HAa OCHOBE
KoMno3unuu «1» cocrtaBigeT 23 ¢cM, Ha OCHOBE KOMIIO3HMLMH «2)» COCTaBisIeT 26 c¢M, Ha
OCHOBE KOMITO3HUIIAH «3» COCTABIIAET 22 CM M Ha OCHOBE KOMITO3UIIAH «4» - 19 cM.

200 -

Bpemsi Hayas1a U KOHIIA
CXBATBIBAHUS, MUH
» O
o o
o o
1 1

Pucynox2. Hauanvubviii u koneunwlii npedei cx6amul8anus mamnoHalCHO20
pacmeopa 8 3a8UcUMOCIU Om ORMUMATLHO20 COCMABA
- HAYAI0 CX8AMBIBAHUS
- KOHeY cx6amul8aHus
1 - yemenm + mopckas 600a,
2 - yemenm + mopckas 6ooa + wamom + opesecnas myka + noaumep + CaCl,,
3 - yemenm + mopckas 6ooa + opesecnas myka + CaCly + kapbonam + Al nopowox,
4 - yemenm + mopckasn sooa + opesecnasn myka + CaCl, + kepamzum

Kak BuaHO M3 pucyHka 2, BpeMs Hayala U KOHIIA CXBaThIBAHHSA TaMIIOHA)XHOTO
pacTBopa, IPUTOTOBIEHHOTO HAa OCHOBE KoMmo3uuuu «1», coctaBuser 160-200 munyt, Ha
OCHOBE KOMITO3HIIUU «2» cOCTABIAIOT 350—475 MUHYT, Ha OCHOBE «3» COCTaBIIAIOT 365-425
MUHYT, @ Ha OCHOBE KoMIIo3uluu «4» 260-385 MUHYT.
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Pucynox 3. Ilpeden npounocmu yemenmno2o KamMHs 8 3a6UCUMOCTIL O COCMABA MAMROHAICHOZ0 PACMEOPA
1 - yemenm + mopckas 60da,
2 - yemenm + mopckas 6ooa + wamom + opesecnas myka + noaumep + CaCl,,
3 - yemenm + mopckas 6oda + opesecnas myka + CaCl, + kapbonam + Al nopowiok,
4 - yemenm + mopckas 6o0a + opesecnas myxa + CaCly + kepamsum

Kak BugHO u3 pucyHka 3, mpeaesn NPOYHOCTH IIEMEHTHOTO KaMHsA Ha OCHOBE «l»
coctassieT 12,7 Mlla, mpenen MpoYHOCTH IIEMEHTHOTO KaMHsI Ha OCHOBE «2» COCTaBIseT 3,1
MIlIa, a npegen NMpo4YHOCTH LIEMEHTHOTO KaMHsA Ha OCHOBE « 3 » coctaBiser 2,9 Mlla, a
[IEMEHTHBIN KaMeHb Ha OCHOBe« 4 »umeet npeaennpodnoctu 2,35 Mlla.
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[TNOTHOCTHb

Pucynox. 4.1Inomnocms mamnoHa’?CHO20 pacmeopa 6 3asUCUMOCU O €20
cocmasga
1 - yemenm + mopckas 600a,
2 - yemenm + mopckas 6ooa + wamom + opesecnas myka + noaumep + CaCl,,
3 - yemenm + mopckas 6oda + opesecnas myka + CaCly + kapbonam + Al nopowok,
4 - yemenm + mopckasn sooa + opesecnasn myka + CaCl, + kepamzum

Kax BugHO 13 pucyHKa 4, TUIOTHOCTh TAMITOHAKHOTO PacTBOpa, MPUTOTOBJIECHHOTO HA
ocHoBe «1», cocraBisier 1900 kr / M3, , IPUTOTOBJIEHHOTO HA OCHOBE «2», cocTaBisieT 1610 kr
/ M°, II0THOCTD pacTBOpa, MPUTOTOBICHHOTO Ha OCHOBE «3», coctaBiser 1700 kr / M v Ha
ocHoBe «d» 1590 kr / M.

N3 momydeHHBIX KOMIO3UIIMK 00Jiee COOTBETCTBYIOIUM MOXHO CUHTATh MOKa3aTeNIN
YETBEPTOr0 IKCIEPUMEHTA.

Pe3yabTaTsl

— i o0JeTYeHHs] TAMIIOHAKHOTO PacTBOpa HE0OXOIUMO MPUMEHSTh JOOABKH
HU3KON IJIOTHOCTH WM PEareHThl, KOTOpbIE YBEIUYHMBAIOT COJIEpKaHUE
BOJIBI, C IIEJThI0 00ECTICUCHHMSI TIOJIBIPKHOCTH PacTBOPA,
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—  peareHThl, 100aBJISIEMbIE B KOMITO3HIIHMIO, CIIEAYET BRHIOMPATh TAKUM 00pa3oM,
4TOOBI 00ecneunTh (PU3MUYECKHE U MEXaHWYCCKHE CBOWCTBA TAMIIOHA)KHOTO
pacTBopa (pacTexkaeMoCTh, IJIOTHOCTh, BpEMs Hayalla U OKOHYAHUS
CXBAaTBhIBaHUS, IPOYHOCTb U T. I1.).
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Abstract

The growth of production zones in the city of Aksai in the West Kazakhstan region
leads to contamination of the soil cover, which, in turn, causes a chain reaction of pollution.
Due to soil contamination, soil moisture and the underground surface are polluted. As a result,
the processes in the soil change, the vital activity of plants, animals and microorganisms are
disrupted.

The article presents data on the study of changes in soil cover under the influence of
human activity. The results of the conducted studies on the determination of the humus
content and pH level, the content of heavy metals in technogenically disturbed soils in the
adjacent territory of the natural gas processing enterprise are presented. The obtained data on
the gross content and mobile forms of heavy metals indicates that the maximum permissible
concentration level for these pollutants is not exceeded.

Key words: nature protection, technogenic impact, environmental assessment, humus
content, pH level, heavy metals.

Introduction

An effective environmental policy published in the current environmental legislation
can only be implemented on the basis of detailed information on the characteristics of natural
objects and a comprehensive assessment of the data obtained. Recognizing the importance of
assessing the state of the entire natural environment, it is also necessary to emphasize the
relevance of assessing the state of the soil, which, due to its specificity, is a medium that
retains pollutants and determines the resistance of the ecosystem to negative anthropogenic
influences. Its role was underestimated for a long time, which was reflected in the lack of
proper attention to both environmental monitoring of soils and the rationing system in this
area.
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In this regard, there is a need to conduct a more in-depth analysis of the state of soils
in the following areas: 1) study of basic soil characteristics in conditions of intense
anthropogenic load; 2) assessment of the specifics and degree of impact of diversity of human
economic activity on soil cover pollution, including on the territory of industrial zones.

The purpose of the study is an ecological assessment of the features of man-made
polluted soils on the example of intensive industrial zones of Aksai, West Kazakhstan region,
and the study of heavy metal contamination of soils in the territory and planning of rational
use of soils in the zone of industrial impact.

Changes in the soil cover of territories with intense man-made impacts are of great
interest both from a scientific and practical point of view. Many researchers believe that it is
necessary to pay attention to the fact that the influence of the main factors of soil formation
identified by V. V. Dokuchaev in such regions is supplemented by the processes of
anthropogenesis, which determines the formation of Altered soils due to man-made
influences, which differ significantly in their natural properties [1]. In the soil on the territory
of industry, in contrast to natural analogues, new components, new energy and material
connections are formed, which are characteristic of urbanized ecosystems [2]. It should be
borne in mind that soils subject to anthropogenic changes are an important component of
urboecosystems, and similarly, both in the currently published scientific literature and in the
current environmental legislation, have a significant impact on the quality of the human
habitat.

The soil, being a product of the interaction of a complex of natural factors, participates
in the formation and operation of landscape connections, conducts or retains the main flow of
substances, including pollutants [3]. In industrialized areas with a large population, the flow
of pollutants consists of highly toxic elements and compounds and negatively affects the
structure and functioning of natural and anthropogenic recreated ecosystems, which are
among the ecotoxicants.

In this regard, the study of the features of soil changes subject to intense man-made
influences is necessary to assess the load limits and consequences of individual and complex
impacts of human economic activity. Its results can serve as the basis for making managerial
decisions on optimizing Environmental Management.

When considering the features of soil cover changes under the influence of human
activity, much attention is paid to the qualitative composition and intensity of pollutants
entering the soil. As a rule , the study focuses on the most dangerous heavy metals (mercury
(Hg), lead (Pb), cadmium (Cd), copper (Cu), nickel (Ni), zinc (Zn), chromium (Cr) and some
other elements).

As the main industrial sources of soil pollution with heavy metals, researchers call the
mining and metallurgical industries (about 35%), thermal power plants (27%), oil refineries
(15%), construction industry (up to 8%) and transport (13%) [4].

Man-made substances entering the environment are divided into two groups according
to the types of impact: biochemically active and pedochemically active. The first one
primarily affects living organisms. Biochemically active substances include fillers specific to
each type of economic activity: heavy metals, various xenobiotics, petroleum hydrocarbons,
etc.in man-made emissions, pedochemically active substances predominate significantly and
they affect the physico-chemical and oxidative properties of soils. These include iron,
calcium and magnesium carbonates, and mineral acids. These substances are also toxic to
living organisms when they reach a certain concentration, but they have a much greater effect
on the basic properties of the soil.

In the environmental assessment of the state of landscapes, attention is paid to
substances of the first group, since their impact on organisms is obvious. Environmental and
ecological-economic assessment of soil pollution (in particular, heavy metals) has been one of
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the most serious problems for the past decade. This is due to the distribution of toxic
concentrations of heavy metals in environmental objects, as well as a wide range of their
adverse effects. This requires the development of appropriate measures to eliminate heavy
metals or reduce their amount. The effectiveness of economic investments in such activities is
usually based on an assessment of the level of soil pollution and the amount of damage caused
by this pollution. Currently, a number of criteria are used to assess the degree of soil
contamination. At the same time, some of them belong to standard (included in regulatory and
methodological documents), and the other-to alternative (recommended in scientific
publications by individual scientists or research groups) criteria. In addition, all indicators
used in the assessment work can be divided into direct (characterizing the content of
pollutants in the object) and indirect (taking into account indicators that significantly depend
on the content of toxicants, for example, the biological activity of the soil). As for the latter
group, it is sometimes difficult to evaluate according to these criteria due to the poor
development of the experimental and information base.

The geochemical situation in urbanized landscapes varies significantly due to changes
in the concentration of heavy metals in the soil, surface and ground water, as well as in
bottom sediments. The contrast and duration of the accumulation of these elements is
determined by natural and man-made factors that directly and indirectly determine the nature
of their migration. Attention was paid to the geographical location of metal contamination
zones in the territory that is the subject of this study, as well as areas with identified types of
functional use. Natural factors that cause the spread of metals in the industrial area include
soil features (humus content, environmental reaction, etc.), vegetation cover, the nature of air
movement, and terrain. At the same time, it should be borne in mind that the specified
landscape characteristics of the terrain within the city limits have significantly changed, and
they can only be attributed to natural factors with certain conditionality.

When protecting the environment and using them, the problem of restoring degraded
soil fertility caused by anthropogenic and man-made impacts is relevant. In order to maintain
the fertility of degraded soils, it is necessary to minimize the damage caused by a person by
his own economic activities on the territory of oil and gas condensate deposits.

The content of petroleum products and heavy metals in the soils of the region as a
whole does not exceed the maximum permissible concentrations, but with changes in the
natural morphological profile, chemical and biological properties of the industrial zone of oil
and gas developments, there is a violation of the integrity of the genetic layers of the soil
cover. As the field is used, the area of disturbed land increases annually.

One of the most pressing problems of the region is the problem of restoring the
fertility of oil and gas condensate deposits and territories adjacent to the field, disturbed by
man-made impacts. The choice of ways to restore the fertility of man-made disturbed lands
depends on the type, nature and scale of pollution (depth and area of pollution, concentration
in the soil or soil, depletion-pollution, etc.), selected depending on natural, soil-plant and
man-made conditions, the type, composition and properties of the soil or soil to be restored,
the nature of land use, the degree of degradation and the ecological state of the territory [5-7].

«The most important property of the soil is fertility. The natural fertility of the soil is
determined by the combination of its properties and modes, the entire complex of
environmental conditions under which the soil develops» [8]. Therefore, assessing the soil by
fertility is one of the most important tasks. It can be solved based on the analysis of complex
and diverse relationships between soil and agricultural plants.

Research methods

Currently, the pollution of the biosphere by a group of polluants, which received the
common name «heavy metals» is of particular importance. Heavy metals include chemical
elements of D.l.Mendeleev's periodic table with an atomic weight of more than 40 a.m. with
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an atomic weight of more than 50 a.m. Sometimes heavy metals with a density of 7-8
thousand names elements exceeding kg/m® (except precious and rare metals). Some of the
man-made heavy metal emissions entering the atmosphere in the form of aerosols spread over
significant distances and cause global pollution. The other part, which has a hydrochemical
composition, can fall into non-flowing reservoirs and accumulate in reservoirs and bottom
sediments and become a source of secondary pollution. The main mass of emissions is
deposited in the immediate vicinity of sources of pollution — this is most often observed in
industrial enterprises. Heavy contamination with heavy metals (lead, cadmium and zinc) was
found near the highway.

The indicators obtained during the determination of the amount of humus by the
method of L.V.Tyurin were determined with the help of the equation specified in the
methodological manual in the «free» analysis of the number of milliliters of Moraine salt
solution, during reverse titration after humus oxidation, the norm of Moraine salt solution is
0.2 n., the size of the soil taken for analysis, the % content of humus in dry soil, the pH level
of soil water match were determined using the pH meter device [9-10].

In soil analysis, the method of atomic absorption spectrometry was used, which was
determined by high values of the maximum permissible concentration (MPC) of toxic metals
in the soil [11].

Research results

According to the results of the analysis, the % humus content in the soil cover was 3%
in the surface layer, and 2.52% in the 5-20 cm layer of soil (Table 1). This showed that the
amount of humus decreases in accordance with the previously analyzed data due to the depth
of the soil layers, corresponding to the level of humus in the soil of the studied area.

Table 1.
Quantitative indicators obtained during the determination of humus content by V.Tyurin
method
Soil sample Content of humus , %
0-5cm 3,0
5-20cMm 2,52

In the course of the study, the level of soil acidity was determined (Table 2). The pH
level (7.57 — 7.93) in the analyzed soil samples (surface layers of 0-5 cm and 5-20 cm)
showed less alkaline soils. It was found that the pH level of the soil layers corresponds to the
characteristics of the soils of the region where the study was conducted, such as humus
content indicators.

Table 2.
Soil acidity level
Layer of soil pH level Acidity of soil
0-5cm 7,93 Weak alkali
5-20cm 7,57 Weak alkali

In the process of determining the content of heavy metals in the soil, the reagents and
their compounds necessary for analysis were prepared. It was determined by an atomic
spectrtometer device using ready-made concentrations of detectable heavy metals (Co, Cu,
Cd, Ni, Zn, PDb) in the water extract of the soil.

The amount of heavy metal concentrations detected during the study is shown in
diagram 1. The total content of heavy metals in the soil showed the range from 0.224 mg/kg
to 9.2 mg/kg according to the 1st option (0-5 cm on the soil surface). The lowest indicator
was found for the metal cadmium (0.224 mg/kg), and the highest indicator was nickel (9.2
mg/kQ).
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Diagram 1 — Gross content of heavy metals in the soil

And according to the 2nd option (in a layer of 5-25 cm of soil cover), it was observed
that the content of heavy metals is between 0.216 mg/kg and 8.8 mg/kg. In this version, the
lowest indicator was for a metal cadmium (0.216 mg/kg), and the highest indicator was for a
metal nickel (8.8 mg/kg).

In the course of the research, the total content of heavy metals in the soil cover surface
was cadmium — 0.224 mg/kg, lead — 0.874 mg/kg, cobalt — 5.7 mg/kg, zinc — 5.910 mg/kg,
copper — 5.94 mg/kg and nickel — 9.2 mg/kg. It was found that the total content of heavy
metals in the 5-20 cm layer of the soil cover is less than in comparison with the surface —
cadmium — 0.01 mg/kg, lead — 0.01 mg/kg, cobalt — 1.08 mg/kg, and nickel — 0.4 mg/kg.
Turning to the data in general diagram 1, it can be seen that a high concentration of the gross
content of heavy metals in the soil is concentrated in the surface layer of the soil.
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Diagram 2 — Mobile forms of heavy metals in the soil
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The mobile forms of heavy metals was between 0.128 mg/kg (Cd) and 2.3547 mg/kg
(Zn) on the soil surface (diagram 2). In this interval, it was found that lead is 0.29 mg/kg,
cobalt is 0.394 mg/kg, copper is 1.014 mg/kg, and nickel is 1.270 mg/kg. And if we consider
the 5-20 cm layer of soil cover, the chain of indicators of mobile forms of heavy metals in it
is determined as cadmium (0.138 mg/kg) — lead (0.23 mg/kg) — copper (0.319 mg/kg) — cobalt
(0.344 mg/kg) — zinc (0.8537 mg/kg) — nickel (1.009 mg/kg). The amount of rolling stock of
heavy metals in the soil was characterized by stability of concentration in the surface layer of
the soil in accordance with the total composition.

Maximum permissible concentrations of the gross content of heavy metals in the soil:
cadmium — 2 mg/kg, cobalt — 15 mg/kg, lead — 30 mg/kg, copper — 55 mg/kg, nickel — 85
mg/kg, zinc — 100 mg/kg. The limit values of mobile forms are 0.5 mg/kg for cadmium,
copper — 3 mg/kg, nickel — 4 mg/kg, cobalt — 5 mg/kg, lead — 6 mg/kg, zinc — 23 kg/kg.
According to the conducted research, it was found that the gross content and mobile forms of
heavy metals in the analyzed soil samples does not exceed the maximum permissible
concentrations.

Conclusion

In the course of the study, an ecological assessment of the soil of the industrial zones
of Aksay, West Kazakhstan region, including the content of humus in the soil, pH level and
gross content and mobile forms of heavy metals were studied. According to the results of the
study, it was found that the level of soil contamination with heavy metals in the production
area does not exceed the maximum permissible concentration, the most common type of
heavy metal is zinc (Zn) and the least common is camdium (Cd).
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SECTION VII. ARCHITECTURE

AHucuMoB A.B.
Oc00eHHOCTH PEKOHCTPYKIUI KPYIHbIX T€ATPAJbHBIX 31aHUM
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AHHOTAIUSA.

Crarpst (#OKJIa) COCTaBJI€HA HAa OCHOBAaHMHM COOCTBEHHOTO OIBITa aBTOpa B
NPOCKTHUPOBAHUN W peajH3alMyd peKoHCTpykiuu Teatpa Ha Taranke u 3Be3qHOrO TeaTpa
[Tnanerapust B MockBe, a Takke Ha pe3yiabTaTax HU3y4eHHs] OT€YECTBEHHOIO M MHUPOBOTO
OMBITa PEKOHCTPYKLUMH 3pEeNUIIHBIX COOpyXeHHid. B pabore ocBemieHBl LEIW U 3aJaud
PEKOHCTPYKIIMI KPYIHBIX TE€ATPOB, TPYAHOCTH UX BBIMOJIHEHUS U P BAKHEUIINX BHIBOJIOB.
PekoHCTpyKIIMST ~ TeaTpalIbHO-3PENMIIHOTO  COOPY)KEHHS —  SIBJIGHHE  HEen30exHOoe,
HEPUOJIMYECKH TOBTOPSIOIIEECs, UMEIOIIee ABE OCHOBHBIC IIPUYHHBI:

— COBEpPILIEHCTBOBAHKE CYIIECTBYIOIIETO 3aHUS U

— BOCCTAaHOBJICHHE COOPYKEHHsSI B pe3yjbTare M3HOCA M IOCIE TEXHOTCHHBIX
KaTacTpo( MM BOWH.

OcCHOBHOE MPOTUBOPEYHE MPOEKTHBIX PabOT MPH PEKOHCTPYKIUU —CTPEMIICHHE K
COXPaHEHHIO UCTOPUYECKOTO OOJIMKA COOPYKEHUSI U HEOOXOAMMOCTH €T0 TEXHOJIOTHYECKOTO
COBEpIICHCTBOBAHUSA C HCIIOJIb30BAHWEM JIOCTIDKEHUN TEXHHUYECKOTo Iporpecca. ABTOp
OTIpeNieNsieT ABa THUIA PEKOHCTPYKIMIA: JIOKAJBHYIO U KOMIUIEKCHYIO, Jeiasi BBIBOJ], Hanbosee
3¢ ekTUBHBIM  cOCOOOM  OOHOBIEHHS  3[JaHUS  CIEAYeT CYUTATh KOMILIEKCHYIO
PEKOHCTPYKITUIO, KOTOpasi B Pa3HOM CTENEHU OXBATHIBACT BCE BHJIBI padOT ( apXUTEKTYpPHO-
TUTAHUPOBOYHYIO, KOHCTPYKTUBHYIO, TEXHOJOTHMUYECKYIO, MH)KEHEPHBIE CETH, PECTaBpalIUIO
OXpPaHsSEMOT0 Haclieus). B KadecTBe MIUTIOCTPATUBHBIX MPUMEPOB MPUBOJUTCS PaccKas o
pa3HBIX TUIAX PEKOHCTpPYKuWii bonbmoro Tearpa B MockBe u MapuuHCKOro TeaTpa B
[TerepOypre.

KiroueBble cji0Ba: peKOHCTPYKIUS, T€aTpadbHOE 3[aHUE, UCTOPHUYECKOE HaCleIue,
pa3BUTHE  TEXHOJIOTMH, ITOCTAHOBOYHBIE  BO3MOXHOCTH, 33Jladll  PEKOHCTPYKIIHH,
KOMIUIEKCHAsI pEKOHCTPYKIIHS, JIOKaTbHasi PEKOHCTPYKITHS, BTOPBIE 3aJIbl

Abstract

The article (report) was compiled based on the author's own experience in the design
and the reconstruction of the Taganka Theater and the Planetarium Star Theater in Moscow,
as well as on the results of the study of domestic and global experience in the reconstruction
of spectacular structures. The work highlights the goals and objectives of the reconstruction of
large theaters, the difficulties of its implementation, and several important conclusions.
Reconstruction of a theater and an entertainment building is an inevitable periodically
repeating phenomenon, and has two main reasons:

— improvement of the existing building and

— restoration of the structure as a result of wear and tear and after man-made
disasters or wars.

The main contradiction of design work during reconstruction is the desire to preserve
the historical appearance of the structure and the need for its technological improvement
using the technical progress achievements. The author defines two types of reconstructions:
local and full-scale, concluding that full-scale reconstruction should be considered the most
effective way to renovate a building. It covers all types of work (architectural and planning,
structural, technological, engineering networks, restoration of protected heritage) to different
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extents. As illustrative examples, a story is given about different types of reconstructions of
the Bolshoi Theater in Moscow and the Mariinsky Theater in St. Petersburg.

Keywords: reconstruction, theater building, historical heritage, technology
development, staging capabilities, reconstruction objectives, full-scale reconstruction, local
reconstruction, secondary halls

B nocnennme necsatunetus Ha pyoeke 20 m 21 BB mpowm3omien psia KpyHmHEHIIMX
PEKOHCTPYKIUI TE€aTPAIBHBIX COOPYKEHUH MUPOBOIO 3Ha4€HHUs . BO MHOTUX Cily4asx B 3THUX
paboTax ydacTBOBAIM CIELUAIMCTHI CaMOW BBICOKOW KBaIM(UKAIMHM, HMEIOLIUE
MEX1yHapOJAHbIN aBTOPUTET, NHOT/IA 3aBOEBABILUE MIPABO HAa padOTy B PE3YyJbTATE CIOKHBIX
MEXIYHAPOAHBIX KOHKYPCOB.

Paseurre  MUpPOBOM  KyJIbTypbl M  HCKYCCTBAa  IIOCTOSIHHO  COIPSDKEHO €
npeoOpa3oBaHWEM MPOCTPAHCTBA [UIsI €ro pa3MEIlEeHUs WIM HCHOJHEHHsS. A TOCKOJIbKY
MHOTHUE TeaTpbl SBISAIOTCA MO0 MEMOPHUAIBHBIMU MECTAMU HALIMOHAJIIBHOTO 3HAYEHUs, TU00
MOMPOCTY caMU MO ce0e LEeHHBIM HUCTOPUYECKHM HACIEeIUEeM, TO PEKOHCTPYKIIHS
TeaTpalibHBIX 3JIaHUH SIBJSIETCS TOCTOSHHBIM M HEW30€KHBIM CIYTHHKOM CYIIECTBOBAHUS
TEaTpOB BO BCEX CTPAHAX U CONPsDKEHA CO CIOXKHBIMU IPOTUBOPEUYMBBIMU BOIPOCAMH
OJIHOBPEMEHHOI'0  COXpPAHEHUs  MCTOPUYECKHX  IIOCTPOEK M  COBEPIICHCTBOBAHMS
CYILECTBYIOIIMX 3/1aHUM.

B pa3zHoe Bpems TJlaBHasg Li€Jb PEKOHCTPYKLMM MEHsUIach W B Ipolecce padboT
CTAaBUJIMCh Pa3HbIC 3a/1a4d MEPECTPOMKH TeaTpaJbHO-3PEIUIIHbIX cOOpykeHul. [lo cux mop
AKCIUTYaTUPYIOTCS OTACJIbHBIC 3/1aHUs, MMOCTPOCHHbIE B 18 Beke — mepBoi mosjoBuHE 19-T0
BEKa, MpeJHa3HaueHHbIC JUIsi HHOW MyOJIHMKH, APYroro COLUATBHOIO COCTaBa U COBEPILEHHO
JIPYroro XapaxkTepa IMOCELEHUs 3PUTEISIMU, HEKEIU TeaTpbl HAIIEro BPeMEHU. B cBs3u ¢
9TUM BO3HHUKAET MOCTOSHHAs HEOOXOAMMOCTh «IOATOHKU» 3TUX CTapbIX 37aHHi moj oOpa3
JKU3HU COBPEMEHHOT'O 3pUTENSI U COBPEMEHHBIE ITOCTAHOBOYHBIE METOABI TeaTpoB B XX-XXI
BB.

B cBa3n ¢ pa3sBuTMEM TEXHMKM HM3MEHWIACh TEXHOJOTHS JEMOHCTPALIMOHHOIO
IPOCTPAHCTBA U BCce 000pYy/IOBaHHE COBPEMEHHOH CIIEHbI M MH)KEHEPHOE OCHAIIEHHE BCETro
3nanusa. Kpome Toro, ¢ rogamMu BO3HMKJIM U CEPbE3HBIE T'PaJOCTPOUTENBHBIE MPOOIEMBI.
W3menwncs wmacmrad ropoja, yBEIUYMIOCh HAaceleHHE, BO3HUK OBICTPO pacTyIIMH
TYpPUCTHUYECKUI MOTOK. M3MeHumics TpaHcnopTt, MOHAAOOMINCh CTOSHKH I aBTOMOOMIIEH,
CBSI3b C METPOIOJIUTEHOM, AebapKajepsl Ui pa3rpy3KH JeKopauuid u npouyux rpy3on. Eciu
TJIaBHBIM TOPOJICKOM TeaTp B Hadayie 19 Beka Mor OBITh caMOW KPYITHOW MOCTPOWKOU Ccpemau
CBOEro 1-3-X3TaXXHOTO OKPYXKEHMsI, TO B COBPEMEHHOM TOpOJE PsIOM C MHOTO3TaKHBIMU
COOPYKEHHSIMH OH BBITJISIAUT HU3KUM. UM 11 coxpaHeHMs ero BhIpa3UTEIbHOCTH TpedyeTcst
COBEPILEHHO HOBBIM 3CTETUYECKUI MOIXOI.

CylecTBYIOT M 3CTETHYECKHE I'PaJOCTPOUTEIbHBIE MPOOJIEMBbI, HE MO3BOJISIOLINE
CBOOOJTHO, HEOOOCHOBAHHO pAaCIIUpPSTh 3[aHHE, HAJCTpauBaTh M MPHUCTPAUBATh HOBBIE
00BeMBI, HapyIIAOIYI0 M3HAYaJbHYI0 KOMIO3UIMI0. Maciitad 3puTeIbHOro 3aa CBsI3aH C
¢u3nonoruel BOCHPUATHS TEaTpaibHOTO 3pEJHIA, CBOWCTBAMHM YEJIOBEYECKOIO IJla3a U
coyxa. OH KOHCEpPBAaTMBEH B TOM M€ CTENEHHM, B KAaKOW KOHCEpPBAaTMBHA AHATOMUS H
¢bu3noorus yenoBexa

Hcropus tearpoB 17-19 BexkoB m naxke yactudyHO 20 B. — 3TO HCTOPHUS IMOXKAPOB.
OTKpBITHII OrOHB, UCTIOIb30BABIIMNICS ISl OCBEIIEHUS CLEHBI C 1

JeKOpalMsIMi U BHYTPEHHHX IOMELIEHUIN 37aHus (CBEYHM, MacisHble U Ta30Bble
OCBETUTENbHBIE  MpHOOpPH, a B  JajbHEWIIEeM  HempaBWJIbHAs  OSKCIUTyaTalus
AIIEKTPOOOOPYI0BaHMS ) MPUBOIMIN K HEMHUHYEMBIM I0KapaM pa3HOro macitada, BILUIOTh /10
IIOJIHOI'O YHUUYTOXKEHUS 3AaHus. [109TOMY, OHOM U3 OCHOBHBIX Li€JIEH PEKOHCTPYKILIUUA 3TOTO
nepuoAa ObLJIO BOCCTAHOBJICHHE CTOPEBIIUX 3/aHUN C HEKOTOPBHIM COBEPIIEHCTBOBAaHHUEM,
apxXuTeKTyppl U TexHojoruu. KoBeHT ['apieH ueThIpexabl BO3pOXKIAICS Ha CBOEM
MEPBOHAYAJIBHOM YYacTKe, M3BECTHO 6 MOKOJICHWH JIOHAOHCKOro tearpa Camiepc Yamic,
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TPUKABI BO3POXKIAIOCH 37aHuE BeHennaHckoro Tearpa deHude, 4yTo Ja)ke OTPa3HIIOCh Ha
ero Ha3zBaHuu — «Tearp-denukc». Tpu nua ropen B Mockse B 1853 roay bonbuoii Teatp.

Ha py6exe 19 m 20 BekoB BceoOmeld NMPUYMHONW PEKOHCTPYKIIMH TEATPOB CTall
nepexo] CHEHHMYECKOTO OCBEIICHUS M MEXaHOOOOPYIOBaHUS, a TaKKe OOIIEro OCBEHICHUS
3MaHUSl Ha DJIEKTPUYECTBO. B 3TOT mepuon 3amaunl pPeKOHCTPYKIMI OBbLIM CBS3aHBI C
CO3/laHMEeM NPUHIMIIHATGHO HOBOIO HMHXEHEPHOTO O000pyHoBaHMs, paboTaromero Ha
3JIEKTpUYECTBE. DTOT mpoiiecc Havaica B 1880-x rogax. PactipocTpanensl ciydau, Korja npu
TeaTpax CTPOMWJIMCh CBOM HEOOJBIINE 3IIEKTPOCTAHLUU, MEHSUIUCh BCE OCBETUTENbHbBIE
npuOOpbl,  yCTaHABIMBAIMCH  DJIGKTPOMOTOPBI,  BOJASHBIC  IOMIIbL,  YCTPaWBaJUCh
AIIEKTPOIIUTOBBIE U TPaHC(HOPMATOPHBIE MOACTAHIMU. I BCErO 3TOro TpeOOBaIMCh HOBBIE
MOMEILEHUS], YCIOBUS JUIsl MPOKIIAAKU Kabesaei U MpoBOJOB, BOSHUKAIN HOBbIE TpeOOBaHUS
6e3omacHocTH. M3MeHWIach cucTeMa OTOIUICHHS] M BEHTWIALMH 3[aHUM, YTO Takke ObLIO
IMPUYMHONW PEKOHCTPYKIMH, B PE3YJIbTaTE KOTOPHIX BO3HUKAIU KaMEpPbl KOHAUIMOHUPOBAHMS,
NOMEILIEHUSI I XOJIOAWJIBHBIX YCTAaHOBOK, HPOKJIAJAKH BEHTKOPOOOB, YCTaHOBKa
BO371yx03a00poB U BbIOpoca oTpaboTaHHOro Bo3ayxa. [Iporpecc akycTHuecKkod HayKu
o0Oecreuns BO3MOXKHOCTH JIJIsi CO3/IaHMSI YCIIOBUU BBICOKOKAYECTBEHHON €CTECTBEHHOW H
3JIEKTPOHHOU aKyCTHKHU. ECTECTBEHHAas aKyCTHKa CTajia PEryJIupyeMoi B CBSI3U C YCTaHOBKOM
MOBOPOTHBIX OTPAXKAIOUIUX U MOIVIOMIAIOIIUX 3BYK 3KpaHOB. [l UX KpEIUIEHUs U YCTaHOBKHU
MEXaHM3MOB MOTPEOOBATIOCH JTOMOJHUTEIFHOE MPOCTPAHCTBO, YTO XapAKTEPHO B OCHOBHOM
JUlsl HOBbIX 3aaHuMi. COBpEMEHHOE TeaTpajbHOE 3/1aHWE€ IPOHU3BIBAIOT MHOTOYHCICHHbIE
CETH CIa0OTOYHBIX YCTPOWCTB M KOMIBIOTEPHOro oOcnyxuBanus. I[locrne okoHuaHus 2-oit
MHUpPOBOM BOWHBI BIUIOTH A0 KoHHAa 1970-x B eBpomelckux cTpaHax IIPOBOUIIUCH
PEKOHCTPYKIINH, CBSI3aHHBIE C BOCCTAHOBJICHUEM 3/IaHUMN, TTOCTPAIaBIIuX OT OOMOAPANPOBOK,
00CTpeNIoOB W OTCYTCTBUS HOPMAJbHOM 3KCIUTyaTallMd B BOEHHOE BpeMsl. DTOT IpOLECC
HAYMHAJCS elle A0 OKOHYaHus BoiHbI (Mapuunckuii B [letepOypre u mockoBckuit bonbioit
TeaTpsl) U MpoaoIDKaics BIIOTh 10 60-x-80-xrr. (1965-bonbmoii Tearp B Bapmase, 1985 —
Omnepa B [lpe3nene — Obum nocneanumu). B 1941- 1945 rr onun 3a ApyruM B pe3yibTare
O0MOapIMPOBOK ypOAOBAIUCh WM YaCTUYHO pa3pylIaUCh KpYNHbIE TeaTpasbHbIE
COOpY’KEHHsI HAallMOHAIBHOTO 3HaYeHMs pasHbIX cTpaH: 24 urons 1941 — paz6om6unu Teatp
uM. E.BaxtanroBa B Mockse, 19 centsops 41-ro —moctpagan MapuuHCKHil TeaTtp B
Jlenunrpane, 28 okta6ps — bonbmoit Teatp B Mockse, 1943 — teatp Jla Ckana B Muiane,
emie panbine B 2 ceHtsope 1939 — bonbmoit Tearp B Bapmase, 1945 —noctpanana Benckas
omnepa, 3 pespans 1945 — bepnuHckas ornepa, TPHX/bI TocTpagal oT 6oMObapanpoBok . Teatp
Kapno ®emuue B I'enye -1941, aBryct 1943, centsadpsr 1944. Bce onu ObUTM MaMsATHUKAMH
HCTOPUH, KYJIBTYPbI U QpXUTEKTYPbl CBOUX CTPAH.

IMocme 1950-70-x rr. TmTOBOAOM JUIS  PEKOHCTPYKIIMH  CTajJo0  MaccoBOe
COBEPILEHCTBOBAHME  BHYTPEHHET0  MH)KEHEPHOIO0  OOOpYAOBaHUS C  BHEAPEHHEM
KOHIWIIMOHUPOBAHUSL BO3/lyXa, YCTAaHOBKOM JH(PTOB M ICKAIATOPOB [UIsl 3pUTENEH,
o0ecrieyeHne MPOTHBOIMOMXKAPHBIX MEPOIPHUITUH, MOPOM CBA3AHHBIX C MeperIaHUPOBKON
3MaHUS W OpraHW3alMed HOBBIX HBAKYAIMOHHBIX BBIXOAOB. [l03ke riIaBHOW NPUYMHON
PEKOHCTPYKIMH TeaTpalbHBIX COOPY)KEHUH CTAHOBUTCS MOPAIbHBIM M (U3NUECKUN H3HOC
3/1aHUH, TOCTPOEHHBIX B MPEABIAYIINE SMTOXH.

MHorue peKOHCTPYKIMH ObUIM  CBS3aHBl C  PACHIMPEHHEM OCHOBHBIX U
BCIIOMOTaTeNbHbIX (PYHKUMH TeaTpaJbHOro 3JaHMs, a MHOINA U C NepenpoduiInpoBaHHEM
IIEPBOHAYAJILHOTO Ha3HaueHus coopyxeHuil. Tak B Poccuu u Ipyrux eBponenckux cTpaHax B
Havayie 20 B. IepeCTPanBAINCh KIIYOHBIC, KOHIIEPTHBIC, IIUPKOBBIC 3/IaHUS TI0]1 TeaTpabHEIE,
a B KOHIIe 20 B. MACCOBBIM SIBJIEHUEM CTaJIM NIEPECTPOUKN KMHOTEATPOB IIOJ] TE€ATPHI, a TAKKE
IIPOMCOOPYKEHHH, KYTbTOBBIX MOCTPOEK U T.J.

PasButue cueHorpaduu 1 MosiBIEHUE B TeaTpax CHIIBHBIX TBOPUYECKHX PEKHCCEPOB U
XYI0KHUKOB-TIOCTAaHOBIIMKOB, @ Tak)K€ HACTOMYMBBIX aBTOPOB ¢ KOHIA 19-nHavama 20 BB.
HEKOTOpPOE PpAcCHpOCTPAHEHUE IMOJIYYUIM PEKOHCTPYKLIMM, CBSI3aHHBIE C IOATOHKOM
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JIEMOHCTPAIIMOHHOTO TPOCTPAHCTBAa (CIIEHBI-3aJ1a) TIOJ OMNpPEACICHHYIO ClieHorpaduio u
IIOCTaHOBOYHBIH IIOYEPK.

WNHorna K pPEKOHCTPYKUMHM HpulOeraid paad  yaydyllleHUs WM HU3MEHEHUs
ACTETUYECKUX KadecTB apXHUTEKTyphl. boree pacmpocTpaneHa Oblia pecTaBpalusi CTapbIxX
3nanui. Ilpm oSTOM, dame BCTpe4aroTCs Ccillydaud JOIOJIHEHUS YK€ CYLIECTBYIOIIEH
ApXUTEKTYpbl HOBBIMU 3j1eMeHTaMu. [1ogBHIINCh Malble U SKCIIEPUMEHTAIIbHBIE 3aJIbI.

Ha pyGexe 20 m 21 Beka ocTpo BCTaJ BOIPOC O PEKOHCTPYKIIMH MOPAIbHO MU
(¢u3uUecKn ycTapeBIINX OCHOBHBIX CTAPhIX TeaTPaJbHBIX 3/IaHHH, TOCTPOCHHBIX B 19 Beke.

OueBuHbIE HEYIAUU U JUIUTEIIbHBIE CPOKU PabOT, KOTOPBIE MPECIENYIOT PEATH3ALMIO
PEKOHCTPYKIIMI HAmMX BeAynux TearpoB B Mockse u Cankt-IleTepOypre nenaroT uzydeHue
3apyOeKHOI0 OIbITa PEKOHCTPYKLUUH HEOoOXOAMMBbIM M mone3HbiM. Kpome Ttoro, ucropus
PEKOHCTPYKIIMI MHUPOBBIX TE€ATPOB — 3TO BAXKHAS U MOYYUTEIbHAS YacTh (yHIAaMEHTAIbHON
HAyKHM O Pa3BUTHUH KYJbTYpbl, aDXUTEKTYpPhl U IpafocTpouTenbeTBa. C OIHOM CTOPOHBI, 3TO
SBJICHUE HAlleJIEHO HAa COXPaHEHUE U NPOAJICHUE KU3HU CTapol 1IeHHOM 3acTpoiiku. C npyroit
CTOPOHBI, POLIECC PEKOHCTPYKIIUH, COBEPIIECHCTBYS 3JaHUE U €0 TEXHOJOTHI0, HEN30€KHO B
pa3HOll Mepe pas3pyllaeT 3TO KE COXpaHSIeMOe U YJIy4llaeMOe COOPYKEHHE H3HYTpH,
MOJIEPHU3UPYS €r0 TEXHOJOTUYECKYIO CYIIHOCTb. 3

I'maBHOH 11€/1bI0 CTAHOBATCS MOUCKU 0€300J1€3HEHHBIX BO3MOXKHOCTEH pacHIMpeHus
BHYTPEHHETO IIPOCTPAHCTBA 3JaHUS MU Pa3MEIEHUs TEXHUYECKUX, CKIAACKUX U
00CTyUBAIOUINX CLEHY TOMELEHUH.

TearpasbHOE CTPOUTENBCTBO M APXUTEKTYPA HAKONWIM OTPOMHBIM ONBIT B 3TOH
obnactu. Haunnas ¢ nocneanux aecstuietrii XX Beka NpOBOANUINCH MOIIHbIE KOMIUIEKCHbBIE
PEKOHCTPYKIMH ri1aBHBIX TeaTpoB B [Ipare (1976-1983), bynanemre (1980-1984), Jlonaone
(Kosent-TI'apaen) ( - 1999), Munane (Jla Ckana) (2001-2004), Beneuuu (JIa ®enuue) (1996-
2003), ®panuuu u ap. cTpaHax u ropojaax EBporbl, cocTosnack KpynHeimas peKoHCTPYKLUs
HBIO-MOpKCKOro JIMHKONBH-LIeHTpa €O CTPOWTENBCTBOM HOBBIX 3aJOB M PEIICHHEM
I'PaJOCTPOUTENBHBIX MPOOJIEM THTAHTCKOTO ropo/ia.

JIroOOMBITEH OMBIT PEKOHCTPYKIMI IaBHBIX TeaTpoB Poccum Bosmbiioro tearpa B
MockBe U HCTOpUN PEKOHCTPYKIMII MapunHckoro tearpa, a Takke My3bIKalbHOIO TeaTpa
uM.K.C.Cranucnasckoro u B.M.HemupoBuua-/lanuenko. Bes uctopust atux TeaTpaibHBIX
3/IaHUM U 1aXke UX BOZHUKHOBEHHUE 3TO CIUIOIIHAS IIeTIb PEKOHCTPYKIMN U MPUCIIOCOOICHHHN.

Tax Hampumep, nerepOyprckuii MapunHckuii Teatp poOAWICS B pe3yJibTaTe
NEepeCcTPOWKH M PEKOHCTpYKIMHU TeaTpa-uupka, HocTpoeHHOro B 1849 no mpoekty Anbbepra
Karapunosuua KaBoca. 3ToT ke apxutektop B 1855 mepenenan ero moj sipyCcHbIN TeaTp, a
nocie noxapa 1859 roma 3nmanue TeMm ke KaBocoM OBLTIO OKOHYATENBbHO MEPECTPOCHO B
KJIACCUYECKHUM orepHOo-0aneTHbIl Teatp U «21 ceHtsOps 1859 r mepectpamBaemoe 31aHUE
ObUIO0 Ha3BaHO « MapHUUHCKUM TeaTpoM» B 4ecTb xkeHbl Anekcanpa [I. Ha mecte nupkoBbIx
KOHIOIIEH MOSBUIIUCH apTUCTUYECKHE YOOPHBIE U JpyTHe MOACOOHbIE TOMEIIEHUS. 2 OKTAOPS
1860 tearp Obln1 OTKPHIT omepoil ['muuku «Ku3Hb 3a maps». C 3TOro QHS Ha TUIOIIA[H,
neperuMeHoBaHHOW B TeaTpanbHY0, CTOSUIM JpYr HAlpOTHUB JIpyra J1Ba ONEpPHBIX TeaTpa —
Bonsimoin Kamennslii 1 MapunHCKu.

B cBsa3u ¢ pacnpoctpaneHneM snektpuuectsa B 1885 1 apxurekrop B.A. Illperep
IPUCTPOUII K 3[JaHUIO JIEKTPOCTAHINIO, CKIIAAbI JUIsl )KUBOIMCHBIX M CTAHKOBBIX JEKOpALHi,
dororpaduto, oite apTucToB U aexopaunoHHs 3a1 B 1893-94 rr no ero xe (Llperepa)
INpOEeKTy ObUIa TepecTpoeHa M pacliupeHa Bcs BXoJHas uacTh Tearpa. OOpazoBaiics
HOpMaJIbHBIN BECTUOIOJIb, BABOE pacHIMpuiIochk (oiie Oenb-3Taxa. [Ipu 3TOM 1Mo HACTOSTHUIO
MOXXKapHUKOB OBLTM TNPHCTPOEHBI 4 HOBBIX JIECTHHUIIBI. B KOpHE H3MEHMJICS XapakTep
apXUTEKTyphl INIaBHOrO (acaga, a 3aTeM M BCeX OCTaJbHBIX (acanoB. Hanx 3puTenbHbIM
3aJI0M  00OpYAOBaIM JEKOPALMOHHYIO MAacCTepCKyl0 — 3all  XYJOKHUKa-JeKopaTopa
ASl.T'onoBuHa. OH B 1914 r K CTOJNIETHIO KOHLIEPTOB B MOJIb3y BOEHHBIX MHBAJIM/IOB HaIKCAI
3HAMEHUTBIN 3aHaBeC, KOTOPBIM O CHX IOp yKpamlaeT 3Ty cueHy. B nHawaie BOB B
mpaBasi CTOpOHA 3pUTEILCKON YacTu Oblja pa3pyimieHa OoMOo0#, 3amamHbie (acambl 37aHUS
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ObUTH TIOBpEXACHBI  CHapsnamu. Eme g0 cHsaTust Gnokaasl ropoaa B 1942-44 rr Benwch
BOCCTAaHOBUTEINIbHBIE Pa0OTHI , B ceHTs10pe 1944 TeaTtp cMOr  OTKPBITH HOBBIH Ce30H. 4

B 1950-x -60-Xrr.paboThl 110 YCOBEPIICHCTBOBAHUIO 3/IaHUS MPOAOIDKAIUCh. B 1948
ObUTa MpOM3BEIeHA PEKOHCTPYKIIHS MOAIONBS 3pUTENILHOTO 3ana. JlepeBsHHbIE OMOphI ObUIN
3aMEHEHBI KeIe300€TOHHBIMU KOHCTPYKIUsAMHU. TeaTp momyumn ceime 500 KB. M MOJIC3HOM
TUIONIAIN JUIs rapaepoba, goiie u 6ubmmoreku opkecTpa. Tam ke B MOANoIbe, ObUT TOCTPOCH
32-MeTpOBBIN TOHHENb JUISl IPOX0JIa C IPABOM CTOPOHBI HA JIEBYIO, MPOJOKAIUCH OOJIbIINE
peMoHTHbIe paboThl, Hameuanach pagukaibHas pPeKOHCTpyKuus 3nanus. B 1957 Obun
0/IO0OpPEH TPOEKT YBEIWYCHHUS TJIYyOMHBI «UTPOBOM IUIOMIANKH ¢ 17 10 25 METpoB» C
nepecTporikoi 3aaHero (dacana 3nanus. B 1958-59 e pazoOpanu 3aHIOI0 CTEHKY CIIEHBI U
BHOBb €€ IMOCTPOMJIM YIiIyOuB Ha Ha 2,5 meTpa B Boay KprokoBa kanama [7]. bslna ycrpoena
HOBas HaOepekHas KaHaja ¢ YKperuieHneM (yHIaMEHTOB 3a/IHeH CTEHBI 3/IaHusl.

B 1960-x rr co croponsl TearpanabHOU IIJIOMIAAM, CJI€Ba OT TJIABHOTO BXOJa HAa MECTE
CTapblX MEJKHUX CTPOEHMM ObUI TOCTPOEH HOBBIM KOpIyC C OTHEIKOM ¢acana,
COOTBETCTBYIOIIEH MO 1BeTYy U popmam netaneit gacanam Illperepa. [1]. Tam pazmectunach
peneTUlIMOHHAsA CI€HAa M DS TOJACOOHBIX TMOMEUIEHUH IS apTUCTOB M HHXKEHEPHOTO
obopynoBanus. [Ipu 3TON PEKOHCTPYKLIMU MEHSAJIOCh M YCTapeBIIEEe OCHAIICHHE CIICHBI.
Pabots! Benmcy 1o mipoekty apxutekropa Conomen ['enbdep, un-yt «l 'unporearp», Mocksa
[9]

B HoBOM 21 Beke MOpenCTOMT paauKaibHash KOMIUJIEKCHAs PEKOHCTPYKILHSI BCETO
UCTOPUYECKOr0 3AaHusd. JTa paboTa cTala BO3MOXKHA TOJBKO IOCJIE CTPOUTEIHCTBA U
OCBOEHHUSI HOBOrO 37aHusi MapuumHCKOro Tearpa Ha Apyrom Oepery KprokoBa kaHana, rie
Tenepb B COBPEMEHHBIX YCIOBHSIX paboTaeT Tpymnmna TeaTtpa. [IpenBaputenbHble MPOEKTHHIE
paboTel  moAroToBieHBl  (paHmy3ckuM apxurekTropoM KcaBbe @Dabpom, aBTOpOM
KonneprtHoro 3ama 3Toro e Tearpa, moctpoeHHbIM B 2005 rogy Ha oOropensix pa3BallHAX
CTaporo ckiaja Jexkopauui u mMactepckux. OmHAKo, MO YTBEPKIACHHUIO XYI. PYKOBOJUTEIS
teatpa ['eprueBa paboTel HAYHYTCS HE paHee, yeM uepe3 2-3ro

B 2005-2011 rr mpouuta orpomHass PeKOHCTpyKIMSI OCHOBHOIO — 3/1aHUs
I'ocynapctBennoro Akagemuueckoro bonemoro teatpa Poccun B Mockse

[Ipoekr paspabarbiBanu  cneuuanuctel  3A0  «Kypopronpoexkt», T'AIl  mo
uctopuueckoMy 3nanuto — H.I'.IllaHTHH 1 OONBIION KOIJIEKTUB  apXUTEKTOPOB, HHKEHEPOB
U JIpyrux creunuanucroB. Ha 3aBepmatomieil craquum K pabore Oblia MOJKIIIOUEHA Ipymma
CIELUATMCTOB U3 UHCTUTYTa MOCIPOEKT 2.

Bonpoc 0 peKOHCTpYKLIMH HCTOPUYECKOro 37aHusl boyblioro Tearpa BO3HUK €lIe B
KOHIIe 19 Beka, Korja cTajo sICHO, YTO HACIEX 3aBEpIICHHAas NEepecTpoiika 34aHUs IO
npoekty KaBoca mocne mnoxapa 1853 r TpeOyer cepbe3HbIX KOHCTPYKTHBHBIX
KOppeKTHpOBOK. [IpodeccroHanbl 3HamM, 4YTO 3TO OTPOMHOE COOPYXKEHHE COCTOUT U3
Pa3HOPOJIHBIX KYCKOB Pa3HOBPEMEHHOW KJIAJKH, MEPEKPHITUH M (PYHIaMEHTOB, KOTOPHIC
JIOTIOJIHSJIM JIPYT JIpyra B T€YEHUE TPEX BEKOB, HAUMHasA C KOHIIA 18 Beka, M B TEUEHHE BCETO
19 u 20 BB. 5

IIpu pexonctpykuuu Ttearpa A.K. KaBocoM Hapsny ¢ HOBBIMH BHYTPEHHUMU
HECYIIMMHU CTEHAMH COXPAaHsJIach cTapas KiaJaka HapyKHbBIX CTEH, HaJICTPOCHHBIX B 1855-56
IT, 9acTh JIECTHHI] U Jlaxke mepekphiTuil. CodeTaHue CTaphiX W HOBBIX (YHIAMEHTOB U CTEH
BEIM K HEPaBHOMEPHOW OCajgke 3/1aHusl, JCPEBSHHBIE CBaW TIPU WM3MEHEHUU YPOBHSA
TPYHTOBBIX BOJI aKTUBHO THWIM. [I0SBIASINCH TpElIMHBI, MEPEKOCHI, MPOCAAKUA OTIAEIbHBIX
y4acTKoOB cTeH. B pesynpraTe — Bes uctopus 3aaHus bonbiioro tearpa 3To (akTUYECKU
HCTOpPHUSI CIUIOMIHBIX PEKOHCTPYKLUHUW M PEMOHTOB, C CaMOr0 Hayajla €ro MOSIBJIECHUS [0
HamMx JHed. bonbiive M Manble MOXKaphl, 3aMeHa TEXHOJIOTMYECKOro 00O0pyIoBaHUS,
0ECKOHEYHOE COBEPIICHCTBOBAHNE BEHTWISIIMM BICKIH 32 COOOH  PEMOHTHI, CBSI3aHHBIE C
3aMEHOM Hecymux U orpaxkiaaronmx koHcTpykuuii. HO.Jl.XpunyHoB, cceutasice Ha ApXuUB
umrepatopckux tearpoB (Doug 659, onuce 4, geno 1756 B 1JIA), nucan: «...koMuccus,
MpUHUMaBIIAs 37aHue bonbplioro tearpa, B cocTaBe apXxUTeKTOpoB TropuHa, UnyaroBa u
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PuxTtepa BHojHe crpaBeIMBO BbICKa3ajia COMHEHUE B MMPOYHOCTHU CBSI3€i HOBOBO3BEICHHBIX
CTEH CO CTapbIMM U PE30HHO OIacajach BO3MOKHOCTH Pa3elIbHOIO OCEJaHMs 3TUX CTEH» [4.,
¢.105].06 aBapuiiHO# cuTyanuu 31aHus eimie B KoHue 19 Beka npemynpexaan M.PepGepr. B
1902 beuta oOHapykeHa KaracTpoduueckas ocajka MOJYKPYIJIOH CTEHBI 3aja, KOTopas
CIIy4MJIaCh BO BpEMs CHIEKTaKJIS.

C cepemunbl  1920-x TONOB BemyTCs MPAKTUYECKH TOCTOSHHBIE pabOTHl IO
PEKOHCTPYKIIMM M KalmUTAIbHBIM DPEMOHTaM JPSXJICIOLIETO 3/1aHusl. Tenepp kpome
NPEOTBPALICHNS aBAPUUHBIX CUTYyallMd CTaBWJICS €Ile BOMPOC 00 YIYyYLICHUH YCIOBUH
paboThl TBOPYECKMX KOJJICKTUBOB, PACIIMPEHUHM IOCTAHOBOYHBIX BO3MOXKHOCTEW CIICHBI,
COBEpILICHCTBOBAHUM M  3aMEHBbl  TEXHOJIOTMUECKOW amnmaparypbl W HHXEHEPHOTO
00opyoBaHus (B T.4. BEHTUJISAIUN).

B 1928 — Obna mpow3BeeHa MeperuiaHipOBKa MHOTUX JIECTHHI[ B CBSI3U C HOBBIMHU
MPOTUBOMNOXAPHBIMU TpeOoBaHUsIMU. Torjga e Oblla OCYHIECTBIEHAa BCTPOMKa TOJ
3pUTENBHBIM 3a710M (oife OpKecTpa ¢ TOICOOHBIMH MTOMEIICHUSIMH [2].

B 1930-e ronpl BenyTcst HellpepbIBHbIE PabOThI MO YIYULICHUIO MNIAHUPOBKH 3/1aHUS
U YKPEIUICHUIO KOHCTPYKIMH. OpraHu3oBaHbl PENETUIIMOHHBIC 3allbl M apTyOOpHBIE Ha
BEPXHHUX JTakaXx OOKOBBIX uyacTeil 3manus. B Hauane 1930-x 3ameHeHbI MOdypa3pylICHHbIE
KHPIUYHBIE CBOJBI Ha KEIE300€TOHHBIC C YKPEIUICHHEM JCPEBSHHBIX KOHCTPYKIUN JIOXK
apycoB. YcrpoeHo ¢oiie 5 spyca, koropoe B 1990-e roapl HCHOIB30BANIOCH Kak
peneTUMOHHbI 3an  Oanera.[5]. B TproMe paepeBsHHbIE KOHCTPYKLMHM 3aMEHEHbI Ha
metainueckue. B 1936 - 1938 Obuia mpou3BeeHa KanuTalbHas PEKOHCTPYKIUS cueHbl. Ee
1EJIBI0 OBLIO YIYUIIEHHWE MOCTAHOBOYHBIX KAY€CTB C YBEJIMYECHHUEM €€ IIUPUHBI U TTYOUHBI,
a TaKKe 3aMEHa CTapbhIX aBapUIHBIX KOHCTPYKUUH. B 3TOT mepuox Obuta mpousBencHa
YCTaHOBKA HaJ CIEHOW METaUIMYeCKUX ImonepeuHbix ¢epm  umHod 40 M BMecTo
MPOTHYBIINXCS JAEPEBSIHHBIX CTPOMHIBHBIX (JepM, KOTOpPbIE OMHPATHCh Ha CTapble CTEHBI C
apKamH, CY)KaloIMMHU CIieHy. bpina pexkoHcTpyupoBaHa apbepcuieHa. 6 Illupuna cuensl
yBenuumiach Ha 12,8 M. YCTaHOBIEHBI HOBBIE MEXAHHM3MBI MOABEMA JAEKOpaIuii, copUTHI,
mudTel.  [lnomans cuens! yBenuuuiack Ha 40%, ri1yOMHa CLIEHbI, BKIIIOYas apbepClEHY,
crana —35,4 m BMecto 23,20. BeicoTa ClieHBI OT IUIaHIIETa A0 KOJOCHUKOB YBEIUYWIACH J10
29,4 m BmecTo 27,0 M. 63 yBEIMYECHHS BHEITHUX radapuToB 31aHus. [2].

Becnoit 1941 roma Hajg 3pUTENbHBIM 3ai0M, (oiie M KOPUAOpPaMHU 3aMEHHIIU
JIEPEeBSHHBIE TEPEeKphITHA. PaboThl 1O COBEPIICHCTBOBAHUIO TEATPAIBHOTO  3IaHHS
MPOJIOJKAIIMCh B BCE BOEHHbIE Tojbl. [Ipm 3TOM nepeBsHHAas Jeka NOTOJKa 3aja W3
JIEPEBSHHBIX ITUTOB, 00ECTIEUNBAIOIIAS XOPOIIYI0 aKYCTUKY C POCIHUCHIO MPUKPETUIEHHON K
Hell Obla cOoXpaHeHa B TMpexHeM BHUae. Bo BpeMs BOWHBI MOJ MacKMPOBOYHON CETKOM
MpoJIoJDKaiack padbora. crpouTteneld u pecraBparopoB. OT mpsMoro momnagaHusi 60MObI B
3amaJHy0 4acTh TJIABHOTO MOPTHKA KPOME HAPYKHOW CTEHbI 32 KOJOHHAMH JJIUHON 12 M
00pYIIMIIOCH IEPEKPBITHE TIIABHOTO BECTHOOIISI, OBLI MOBPEXKIACH CBOJI IGHTPAIBHOTO (oiie,
OCBITNAJIaCh JIEMHUHA OPTUKA U KamUTelId KOJOHH. CaMU KOJOHHBI OPTHUKA YCTOSIIH.

B 3Ty ke oceHb U 3UMY HECMOTpSl Ha CJIOXHYIO BOCHHYIO OOCTaHOBKY M HHU3KYIO
TeMIiepaTypy, MOJI  pykKoBoacTBOM  apxutekrtopa.  A.Il.BenukanoBa  Hayaiuch
BOCCTaHOBUTENbHBIC PaboThl. B 1942-1943 1T OBLITH BOCCTAHOBIICHBI CTEHA, BCE CKYJIBIITYPHI
, KalUTeNu KOJIOHH, JISMHUHA, KapHU3BI U O6apenbedbl, HHTephephl YIIIOBOTO 3amagHoro doiie.
B centsi6pe 1943 tearp oTkpsin ce30H . [3.c125]

PaboThI MO peKOHCTPYKIIUU MTPOJOHKAIUCH U B IIOCIIEBOSHHBIE TOJIBI:

B 1950 -  coBepmIeHCTBOBAIOCH BHYTPEHHEE WHXKEHEPHOE OOOpyJIOBaHUE C
YCTPOMCTBOM JPEHUYEPHON U CIIPUHKIIEPHON CUCTEMOU MOKApOTYIIeHUs. Obliia MPOU3BEIeHA
3aMeHa JIEPEBSIHHBIX (PepM METAUTMYECKUMH, PEKOHCTPYKIIUS M pPECTaBpallusi BHYTPECHHUX
MOMEIIEHUH B CBSI3U €O 125-meTHUM ro0mieeM Tearpa.

B 1955 — nns 3puTensHOTO 3ajla M apTHUCTHYECKUX TMOMEIIEHUH Obljla yCTaHOBJICHA
CUCTeMa KOHAWIIMOHUPOBaHUS BO3AyXa. JJisl pa3sMenieHus: TeXHUIECKUX MOMEIICHUH — ObLIH
3aCTPOCHBI YCTYIIBI B 33JIHEH YaCTH OOKOBBIX (hacajoB.
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B 1958 nipoBeeHbI pecTaBpallMOHHBIE PA0OTHI BO MHOTHUX ITOMEIIEHUSAX 3PUTEIbCKOM
M 3aKyJIMCHOW 4YacTW, NOBTOpHas pecTaBpanus IutaoHa 3pUTEIBHOTO 3ajla, KOTopas
noTpeboBasach B CBSI3U C YCTAHOBKOM HOBBIX BEHTPELIETOK.

B 1965 mno mnpoekty apxurekropa . B.B.TypuunoBnua Ha MecTe BepxHEH
JEKOPAallMOHHOW  MacTepCKOM HaJa TJABHBIM 3aJloM ObUI  OpPraHM30BaH  OOJBIION
peneTUMOHHBIA 3a1 Ha 180 MecT ¢ OpKecTpoBOW SIMOW U CLEHOM IO IJIAHUPOBOYHBIM
pasMepaM OJIM3KHII K OCHOBHOH crieHe Tearpa. B 1975 —Obutd TpOBENEHBI OYEPEIHBIC
pecTaBpalMOHHBIE U BOCCTAaHOBUTENIbHBIE PaboThl B cBsi3u ¢ 200-netuem bompmioro tearpa:
pecTaBpaius I030JI0Thl U OKPACKU 3PUTENBHOIO 3aJ1a C BOCCTAHOBIICHUEM [I€PBOHAYAIBHOTO
1BeTa, BKIO4as cTapeiii 7 berxoBenckwii 3an. B 1970-e rr ObUTM YCTPOEHBI CayHBI C
OacceitHOM JIJIs1 MEIMKO-03/I0POBUTEIILHOTO KOMILJIEKCAa apTUCTOB Oarera [2.].

C 1987 wnaumHarOTCA MPOEKTHBIE PAOOTHI MO KOMIUIEKCHOH PEKOHCTPYKIUH H
pectaBpanuu Bcex 3AaHuii bonbmoro teatpa. Ha mepBom srtame psaoMm c TeaTpoMm Oblia
noctpoeHa HoBas cueHa jiig paboThl TpyHIbl B IEPUOJ PEKOHCTPYKIIMHU U B JaJIbHEUIIEM B
KauecTBe BTOpOMl cueHbl (punuana). OpHOBpeMeHHO uisi HYXH bombiioro teatpa ObLT
MPUCTIOCOOJICH, TaK Ha3bIBaeMblid, BcroMmoraTenbHBIM KOPIYC — MHOTOSTa)XHOE 3JaHuE,
3aMblIKatoee TeaTpalibHyIO IIONIA/Ib C CEBEpa MEXAY OCHOBHBIM 3/1anueM 1 HoBoii ClieHOM.
Kpome Toro, 3a Tearpom coxpaHsiiich oMemeHus 2, 3 U 4-ro 3Taxel B CTapOM 3/1aHUH HaJ]
BeCTHOIOJIEM CTaHIMK MeTpo «OXOTHBIH psAn», TAe pa3MeIlaauch AUpeKius bonbiioro
TeaTpa, ero Oyxrairepus, Oubinoreka u apxus Myses tearpa.

[TonyunB Gonplyie BcrioMoraTellbHbBIE IUIOMAAN U ocBOUB HOByIO clieHy co BceMu
HEOOXOIUMBIMH BCIIOMOTATEIbHBIMU U TEXHUYECKMMHU MOMEIIECHUSIMH, Tpynna bomibiioro
TeaTpa CMOIJIa MPOJOJIKATh CBOIO TBOPUYECKYIO NEATEIbHOCTh 0e3 rimaBHOM cieHbl. C HIoHS
2005 roxa Hauanachk paJuKaibHasi PEKOHCTPYKIUS U PECTaBpaIvs HCTOPHUUECKOTO 3aHusI.

['eHepanbHBIM IIJIAHOM TMPEAYCMATPUBATIOCh OE3yCIOBHOE COXPAaHEHUE TJIABHOTO
BXOJIa 4epe3 MapaJHbli MOPTUK C J00aBIeHHMEM OOKOBBIX BXOJOB JUISl 3pUTENEH BEPXHUX
ApycoB, Kak Ob10 B 19 Beke mpH aKTUBHOM HCIOJIb30BAaHUU IOA3EMHOIO MPOCTPAHCTBA.
[To3eMHBIMU 3Ta)KaMU BCE YaCTH COEIMHEHBI B €IMHOE LIE€JI0€ U C HUMHU CBSA3aH, OCBOCHHBII
panee BcmoMorarenbHblit Kopiyc. [ 1aBHas moa3eMHasi KOMMYHUKAIHS 1711 BCeX paOOTHUKOB
TeaTpa CBS3BIBAET IJIaBHBIA CiIy>)kKeOHBIM BXx0Jl BcromorarenbHOro Kopmyca, MpOXOAWUT MOJ
3emJieil Bioab Ciry:keOHOro Kopmyca- JoMa XOMSKOBa U 110 MEPBOMY MOA3EMHOMY YPOBHIO
BXOJIUT B OCHOBHOE 3/IaHHE€ JIBYMSl OTXOJSIIMMM pPYKaBaMH BOKPYI OCHOBHOI'O oOBbema
craporo Ttearpa. Co cTopoHbl KombeBCKOro mnepeyika OpraHuM3yeTcs MeXaHU3HpPOBaHHAs
3arpy3ka u 3Bakyanus aexopauuid. [logbesn Tpaitiepo ocymectsisiercs no yi. [letposka, a
oTbe3q — o KombeBckoMmy mnepeynky Ha ynuny bonbmias JMutpoBka. 3purtenbckas 4acTb
MOJIy4nsia HOBBIM MOA3EMHBINH BECTHOOJIb C MOJHBIM HAOOPOM HEOOXOJUMBIX IMOMEIICHUNH U
MPUMBIKAIOIIUM K HEMY YHHMBEPCAJIbHBIM BEeTXOBEHCKHMM 3alioM. Coznanue HOBOTO
PENETUIIMOHHO-KOHIIEPTHOTO 3ajla B TOJ3eMHOM dacth moa achamberom TearpambHOM
IJIOIIAM Tepell BXOJHBIM TOPTUKOM TeaTpa CTal0 CYIIECTBEHHBIM JOMOJHEHUEM K
HCTOPUYECKOMY 3[aHUI0. 3all UMEET BO3MOXHOCTh aBTOHOMHOM paloThl. Bxon myOnuku B
KOHIIEPTHBIH 31 TPEelyCMOTPEH Ha BEPXHUN ypOBEHb ero aMmpureatpa u3 ¢oiie - 4 ypoHs. B
XoJle peneTHMIMH 3TO (oile MOKET HCIoyb30BaThcsd Kak ¢oife anms  XxopuctoB. Bech
KOMILJIEKC MOMEILEHUI 3TOTO 3ajla UMEET 2 HBAKyallMOHHBIE JIECTHULIBI C IPSIMBIM BBIXOJOM
Ha YJIMIy CO CTEKJISHHBIM OTpaXkJIeHHEM Yy TpaHHIlbl cKBepa mnepen bosbimum teatpom.[6].
8

YHuBepcanpHbIl TPAaHC(POPMHUPYEMBIM 3a]1 MOXKET HCIOJIB30BaThCS KaK Malblid
KOHIEPTHBIN 3a71 WIM PENeTUIIMOHHBIN 3a1 A Xopa U opkecTpa. V3 TmaBHOTO U GOKOBBIX
BecTuOronied Ha otMmeTky —10.80 omyckatorcs nudTel W dckamaTopbl. OTCrOga 3pUTENH
MOJAHUMAIOTCSA Ha BEPXHUE SIPYCHI.

OcBoeHne MOA3EMHOIO MPOCTPAHCTBA MPEAJAraioCh IO BCEMY IEPUMETPY
MCTOPUYECKOTO 3[]aHus), «I10J] CLIEHUYECKOU 30HOM Tearpa, TearpaabHOM MIIOIAABI0 MEXKITY
IJ1aBHOW KOJIOHHAJOM W CKBEPOM...» [IpenycMarpuBaioch CO3AaHUE MSATH TOJI3EMHBIX
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YPOBHEW, KPOME€ 3PHUTENBCKOW 30HBI OT IMOPTHUKA 0 OPKECTPOBOM SIMBI C COXpPaHECHHEM
MOJI36MHOT'0 OPKECTPOBOTO (oiie.

3puTenbcKas 4acTh 3/1aHHUS B OCHOBHOM CTajla OOBEKTOM HAy4YHOU pecTaBpanuu (cam
3pUTENBHBIN 3aJ1, Qoiie, Kylayapsl, MapaJHble JECTHUIIBI, TOCTUHBIC TPHU JIUTEPHBIX JIOXKAX).
Ho u B oT0il yacTu TpeOOBaNUCh Cephe3HbIE HOBOBBEACHUS: YCTAHOBKA IMACCAXKUPCKUX
Tu(TOB, paclIMpeHHe U  IEPEeyCTPOHWCTBO  3PUTEIbCKHX  CAaHY3JIOB, OpraHM3alus
COBPEMEHHOT0 IPOCTOPHOrO TeaTpaibHoro Oydera BmecTo (oile BepxHHUX sipycoB. [lns
oOecrieyeHus 0e30macHOCTH  ObUT  NMPEAYCMOTPEH ILENbId  pAd  MEpONPHATHH 1O
PEKOHCTPYKIIMH JIECTHUYHBIX KJIETOK, 0OecriedeHus MpsSMOil 3BaKyallMy B cllydae IMoxkapa u
HE3aJpIMJISIEMOCTH IYTEM IIOJa4M MOJIOpa JaBieHUs Bo3ayxa [6]. B Tak Ha3biBaeMble,
«IUaroHaJbHbIC» JIECCTHUIIBI AJI 3pUTeNiell ObUIM BCTPOEHBI MO JBa MACCAKUPCKUX JTUQTa,
00CIyKUBAIOLIUE 3pUTENIEH TJIaBHOIO HCTOpUUYECKOro 3aya. CyIIeCTBEHHO IEpEeyCTpOeHa
BXOJIHAs 4aCTh 3a CYET UCIIOJIb30BAaHUS I1OJ3EMHOIO IPOCTPAHCTBA, /1€ PA3MECTHIINCH HOBBIE
rapJepoObl U CaHy3JIbl, a TAK)KE OJIOK MOMENICHUH 00CTYKUBAIOIIETO TIepcoHaIa (OMIETEpOB,
rapJepoOIIMKOB, OXpaHHUKOB M T.M.). Ha BepxHem »sTaxke BMecTo craporo ¢oiie u
HEYJOOHOTO PENETULHOHHOIO IOMEIICHHUs MOSBMIOCH OOJbIIOE IPOCTOpHOE Kade s
MIOCETUTENIEN ¢ COMHUTENIBHOW JJI1 HCTOPUUECKOTrO 3/1aHMs apXUTEKTypor uHTepbepa. Ciea
OT 3pUTENbHOIO 3ajla, Ha YypOBHE Oeib3Taxka BOCCTAHOBJIEHO II€pBOHadajibHOE (Qoiie
apckoil OOKOBOM JI0KH, KOTOPOE JOJT0 MCHOJB30BaJIOCh KaK MOMEIIeHUe A coOpaHuil u
KaMEpHBIX KOHLEPTOB I0J Ha3BaHHUEM BerxoBenckuii 3anm. Ocoboe BHMMaHUE OBLIO
yIEJIEHO pecTaBpalliOHHBIM paboTaM, KOTOPHIM MOJBEPIIUCH (hacaibl, BCE 3PUTEIbCKUE
MIOMEIIEHUS, TJIABHBIHN 331 ¢ OOHOBIICHHOM JICTTHUHOM U M030JIOTON | (oiie, B KOTOPOM ObLia
B0300HOBJNeHa 11 pocruck cTeH u motosika. Ha OkHax MOsSBUINCH COOTBETCTBYIOIIHME ITIOXE
KOHIIA 19 Beka NOpPThEPHI U IITOPBHI.

Hag 3putenbHbIM 3a710M COXpaHEH TJaBHBIA OONBIION PENeTHIIMOHHBIA 3all ¢
HEOOJBIIMMUA M3MEHEHUSMH. 3a CYET YMEHBIICHUS KOJUYEeCTBa pPsIoB aMm@ureaTpa
pacmiMpeHa 10 MaKCUMyMma OpKecTpoBas siMa. PEeKOHCTpyMpOBaHbI BEAYyLUIME K HEMY
JIECTHUIIBI B COOTBETCTBMM C TpeOOBaHMSIMH MOXapHOil Oe3omacHoctu. PenerunnoHHbIE
3aibl Oanera Ternephb pa3MeIaTcs Hajl apbepCleHOH (TIaBHBIN PEeTeTUIIMOHHBIN 311, paBHBIN
10 pa3MepaM OCHOBHOM ciieHe TeaTpa) U B CiyskeOHOM kopiryce. [IpoexkTom mnpeaycMoTpeHo
3HAYUTENIbHOE U3MEHEHUE 9 TEXHOIOTMYECKOM YacTH : MOAbEMHO-OIYCKHOM MJIAHIIET CLIEHBI,
pa3pe3aHHbI Ha 7 TUIaHOB, C OBICTPOM 3aMEHOM ero OaJeTHBIM IUIAHIIETOM, IMOIBEMHO-
OITYCKHOM OpKEeCTp, PEKOHCTPYKIIMS MPAKTUYECKH BCEX JIECTHHUI[ M YCTAHOBKA CIY>KEOHBIX H
3putenbcekux Ju@ToB. [lo TexHWYECKOMY 3aJaHUI0 TEHIPOEKTHPOBIIMKA MPOEKT HOBOM
CIIEHMYECKON MEXaHUKH TeaTpa pa3padaTsiBaics Hemenkoi Gpupmoii «Kynkens-KoHcanTuur»
[6].

«['maBHas clieHa mpeacTaBiseT U3 ceds 7 UTPOBBIX MIIAHOB 22 M M0 PpOHTY U 3 M B
ryouny kaxeiii. HakaTtHeie ¢ypbl appepa 1 6aneTHOTO Mojia UMEIOT TaKYI0 Ke CTPYKTYPY.
Kaxxnprii UrpoBoil IUIaH TJIaBHOW CLEHBI SIBISETCA 2-X YPOBHEBOW MMOABEMHO-OIYCKHOM
ionaikod. BepxHuil ypoBeHb sSBIIS€TCS UTPOBBIM, a HIKHUN oOciyxuBaromuM. OnHaKo,
HIOKHUA YPOBEHb MOXET OBITh TaK)K€ UTPOBBIM B CIIydae, KOT/Ia B CIEKTAKIIe UCTIONb3YeTCs
«IByxaTaxHas» cueHa. CBoOOJHas BbICOTa MEXIY YPOBHAMU — 6,5 M, 4TO NO3BOJIAET Ha
HIKHUX YPOBHSIX 3aJIHMX UTPOBBIX IJIAHOB UMETH 3apaHee 3arOTOBJICHHYIO JEKOPAI[MOHHYIO
KOHCTPYKIIMIO BBICOTOM A0 6 M., NMOJHMMATh €€ Ha WIPOBOM YPOBEHb M HAJBUTaTh Ha
nepeHue IUIaHbl. B KOHCTPYKLHIO WIpPOBOro IUIaHA BMOHTHUPOBAHBI JIIOKU NpoBajia U
MOOWJIBHBIA JTUQT, TOPU3OHTAIBHO TEPEMEIIAIINICS 0 HIKHEMY YPOBHIO K HYXHOMY
moky. CoxpaHsieTcsi UCTOPUYECKHM HAKJIOH cueHbl 4%, HO 3aKJIaJbIBA€TCS BO3MOMXHOCTh
TpanchopMaIuu TIJIAHIIETa B TOPU3OHTANb, YTO SIBISETCS HEOOXOIMMBIM YCIOBHEM TIPH
MCIIOJIb30BaHUU HAKaTHBIX Qyp.» [6].

Ha appepcuieHe noBTOPSIOTCS UTPOBBIE IIJIaHBI HA MOABEMHO-OIYCKHBIX IUIOMIAIKAX,
0] KOTOPBIMHU pa3Meniaercs OanerHas gypa.
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B Teatpe panukanbHO YBEIMYMBAETCS KOJIMYECTBO CLEHHYECKUX, CKJIAJCKHX,
ApPTUCTHYECKUX U JIPYTUX CIyKeOHBIX momerieHui. C 3Toi 1enpio Obula 3aHOBO IMOCTPOEHA
BCA 3aqHSAS 4YacTh MCTOPHYECKOro 37aHusl, 3arinyOsneHHas Ha 20 M B MOJ3eMHOE
IIPOCTPAHCTBO.[6].

Hogerit cezon 2011/12 rr Bosnbimoro Tearpa ObUT OTKPHIT B IJIABHOM HCTOPUYECKOM
3aHUM C TIOJHOCTBbIO OOHOBJICHHBIMH HMHTEPbEPaMH, KOHCTPYKIUSAMH M TEXHOJOTHEH. [5.
C.226]. Bce peKOHCTPYKIIMK BEIHMCh HA OCHOBE TIIATEIBHOIO HM3YyYEHHS MHUPOBOTO OIBITA
pexonctpykiuit ( Kosent IMapnen B Jlonnone, Jla Ckana B Muiane, Jla ®dennue B Benenuu,
JInnkonsH-tienTpa B Heto-Mopke u 1p.)

B 3axntoueHunu cienyer OTMETUTD CIIEIYIOIIEE:

PekoHcTpyKLMg TeaTpajbHO-3PEIUIIHOTO COOPY)KEHUS — SIBJICHHE HEU30ekKHOE,
NEPUOANYECKH [TOBTOPSIOLIEECS, UMEIOLIEE JIBE OCHOBHBIE IPUUHHBI:

— COBEpILEHCTBOBAHUE CYIIECTBYIOLIETO 3aHUS U
— BOCCTaHOBJICHHE COOPYXKEHHS B pe3yibTaTe M3HOCA U IMOCIE TEXHOTECHHBIX
karactpod wiu BoiH. 10

Bce paznoobOpasue peKOHCTPYKIIMK TeaTpalbHBIX COOPYKEHHH 10 CBOMM MaciiTadam
MOKHO CBECTH K JIBYyM Pa3HOBUJHOCTSAM: -- KOMIUIEKCHBIE PEKOHCTPYKIUH; - JIOKaJbHbIC
PEKOHCTPYKIUH.

OHM MMEIOT MPHUHIMIHUAIBLHOE OTIWYME: |)IOKallbHbIe, pellalonlie OAHY WU JBE
po0JIeMbl, HO HE 3aTPAaruBaIOLIUE BCE 3/1aHUE B LIEJIOM U 2) KOMIUIEKCHbIE PEKOHCTPYKIIUH,
OXBAaTHIBAIOT OOJIBIIMHCTBO BOSHUKIIMX MTPOOJIEM, MOTYT 3aTparuBarh BCe 3aHUE, COCTOST U3
CaMbIX pa3HO0Opa3HbIX paboT, BKIIIOYAs PECTaBPAIHIO, IEPETNIAHUPOBKY, KOHCTPYKTUBHBIC U
WHXEHEpHBIE PabOTHI, a TAK)KE PELIAIOIINe IPaJOCTPOUTEIbHBIC TPOOIIEMBI.

W3yuennsle B mpormecce psina paboT HpUMEpbl Pa3sHOOOPA3HBIX PEKOHCTPYKIHUN
MO3BOJIAIOT ~ ClIeJaTh OMpPENEICHHBIE BBIBOJBI OTHOCHUTEIBHO METOJIOB U  CPEICTB
IIPOBEICHHBIX PEKOHCTPYKLIUN T€aTpalbHBIX 3/IaHUN B pa3HbIX CTPaHax, BKIto4as Poccuro:

— B abcomoTHOM OONBIIMHCTBE CIy4aeB pPEKOHCTPYKIMS CBs3aHa CO
3HAYUTEIbHBIM paclIMpeHueM OOLIeH TIOImaaH 3/1aHHs.

— Pacmupenue 31aHUS  OCYIIECTBISIETCS 3a CUET IPUCTPOEK, OCBOEHUS
MIOJI36MHOT'O IIPOCTPAHCTBA, UCIIOIb30BaHUS COCEAHUX COOPYKEHHUM U 3a CUET
BHYTPEHHUX pE3€pBOB (Ueplaku, IOJBajbl, BBICEISIEMbIE W3 3JAHUS
TEXHUUYECKHE TIOMEUICHMsI, MaCTEPCKHE U CKJIaJbl). XapaKTEPHO IMOSBICHUE
BTOPBIX U Ja’K€ TPEThUX 3aJI0B SKCIIEPUMEHTAIBHOT0, KAMEPHOT'O WJIU ITPOCTO
¢winansHoro xapakrepa. CTaHOBHUTCS paclpOCTPAHEHHBIM TMOIbEMHO-
ONyCKHOM  OpKecTp, CHeUUalbHBId  OaleTHBI MJIaHIIEeT, pa3yMHas
TpaHcopMalys 1eMOHCTPALIMOHHOTO IIPOCTPAHCTBA.

— B 060abIIMHCTBE PACCMOTPEHHBIX MPUMEPOB COXPAHAETCS U PECTaBpUPYETCS
NepBOHAYAJIbHBIN UCTOPUYECKUM (hacaj M CTPOro COXpaHSAETCS €ro BhICOTA,
YacTO M3-3a2 TEXHOJOTHYECKOM HEOOXOIUMOCTH YBEIMUYMBACTCA BBICOTA
CLIEHUYECKON KOPOOKH.

— Haubonee >pdpexTuBHBIM cIOCOOOM OOHOBIIEHUS 3[aHUS CJENyeT CUMTATh
KOMIUIEKCHYIO PEKOHCTPYKLHUIO, KOTOpas B pa3HOM CTENEHU OXBAaThIBACT
Bce BUABl pPabOT ( apXUTEKTYpHO-TNIAHUPOBOUHYIO, KOHCTPYKTHBHYIO,
TEXHOJIOTHYECKYI0, HMHJ)KEHEPHBIE CETH, PECTAaBpallMl0  OXPaHAEMOIo
HacJeaus).

— [lepuoaWYHOCTh PEKOHCTPYKLUH, HCKIIOYasi TEXHOTEHHbIE KaTacTpo(dbl U
BOMHBI KosteOercs oT 25 10 40 neT i1 KOMIUIEKCHBIX PEKOHCTPYKIIUHA.

— JlokanbHble PEKOHCTPYKIMH MOTYT MPOUCXOIUTH IOCTOSIHHO C OYE€Hb
HE3HAYUTENbHBIMU HHTEpBaJIaMU KaK KallUTaJbHble PEMOHTHI.
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— Bpemst pekoHCTpYKUUH, KaKk MPaBUIIO PACTATUBAETCS OT HECKOIbKUX MECAIIEB
no 10 ner mpu KOMIUIEKCHBIX PEKOHCTPYKUHUSAX M rpaduk paboT dvacTo

HapyIIaeTcsl.
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AHHOTAIUSA

AKTyallbHBIM SIBJSIETCS BOTIPOC O BOCTPEOOBAHHOCTH CIIOPTUBHBIX OOBEKTOB IOCIIE
IPOBE/IEHUS] CHOPTUBHBIX copeBHOBaHMU.  IlpencraBieH 0030p crocoOOB 3KCIUTyaTallUuu
CIIOPTUBHBIX OOBEKTOB — HACIEOUi uYeMmuoHaTa MHUpa 1o (yrOoiy, ONUMIHMHUCKHUX HID,
yHuBepcuapbl. [Ipennoxena KOHIeNus yIpaBieHUs: CHOPTUBHBIM OOBEKTOM.

KiroueBble cjI0Ba: DOKCIUTyaTalusi CIHOPTUBHBIX OOBEKTOB, PEKOHCTPYKIIHSA,
nepenpopuInpoBaHue, peHTa0eIbHOCTh, MHOTO(YHKIIMOHATIBHOCTD

Abstract

The question of the demand for sports facilities after sports competitions is relevant.
An overview of the ways of operating sports facilities - the legacy of the World Cup, the
Olympic Games, the Universiade - is presented. The concept of sports facility management is
proposed.

Key words: operation of sports facilities, reconstruction, conversion, profitability,
multifunctionality

CrnopTuBHBIE COOBITHS MHPOBOTO YPOBHS OKAa3bIBAalOT OIPOMHOE KYJIbTYpHOE MU
HSKOHOMUYECKOE BIMSHHE, KaK Ha CTpaHy Ha Ybed TEPpPUTOPUU TPOUCXOIUT CaMO
MEpOMNpHUATHE, TaK U Ha OTACIbHBIA PETHOH/TOPOA, MOCKOJIBKY 3TO MPHUBOAUT K PE3KOMY
CKauyKy pa3BUTHUS CIOPTHBHON CONMAIBHOW WH(PACTPYKTYpHI, TIOBBIIIACTCS YPOBEHb
o0ecrieyeHHus TPYAOBBIMU pPeCypcaMH W YpPOBEHb HHBECTUIIMOHHOW MPUBIEKATEIbHOCTH.
[IpoBenenne meracoObITHH, Takux kKak Onumnuana, Yemnuonat mupa no Qyroony uiIu
YHuBepcuana, Bcerja CBsi3aHO ¢ HEOOXOAMMOCTBIO MPUBJICUEHUST KPYIHBIX MHBECTUIIUH ISt
CTPOHTEIBCTBOM HOBBIX CIIOPTHBHBIX OOBEKTOB, PEKOHCTPYKIIMM TPAHCIOPTHOH U
TOCTUHUYHOM MHQpacTpyKTypsl. To, Kak TOCYZapCTBEHHbIE W pErMOHaJbHBIE BIACTU
IUTAHUPYIOT HCIIOJIb30BAaTh IMOCTPOCHHBIE OOBEKTHI, OIpeNesseT pa3BUTHE (WM YIaJo0K)
pErruoHa Ha HECKOJIbKO JIeT Brepen [1].

MupOBO# OIBIT IPOBEICHUS CIIOPTUBHBIX MEracoOBITHH JOKA3bIBAET, YTO MOJO0HBIE
MEPONPHUATHS MOTYT HOCITYKUTh HE TOJBKO CTUMYJIOM JJIsi JaJlbHEHIIero pa3BUTHs peruoHa,
HO U CTaTh TsDKENbIM OpemeHneM. Ecnu 3apaHee HE MPOTHO3MPOBATH MOJUTHKY YIPABICHUS
00BEKTaMH Ha TIIOCT COPEBHOBATEIBHOM JTame, WM HUX MepenpouianpoBaHue TO B
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JAJIbHEHMIIIEM 3TO MOXKET BBUIMTBHCSI B KOJIOCCAJIbHBIE 3aTpaThl, 3a4acCTyIO0 HENOJBbEMHBIE JUIS
OrojpkeTa  peruoHa, WIM  OKa3aTbCsil  HEBO3MOXKHBIMM  M3-32  HEJaJbHOBUIHBIX
KOHCTPYKTOPCKUX PELICHUH.

AHanu3upys MEXKIYHApPOAHBIM ONBIT HCIOJIB30BAHHUS CIIOPTHUBHBIX OOBEKTOB,
OCTaBIIMXCS B HACIIE/ICTBO MOCIIE MTPOBEACHUS METACOOBITUII MOXKHO OTMETHTH TOT (PaKT, 4TO
KaXKJasi cTpaHa KUCII0JIb30Bajla CBOM METOJI MCIOJIb30BaHUs HACIEAUsI KPYIHBIX CIIOPTHUBHBIX
MEpONpUATHIL. B MNpakTUYECKON NESITENBHOCTH MOKHO BBIIEIUTH CIEAYIOIIME CLEHAPHUHU
HCITIOJIb30BaHUS TaKUX 00BEKTOB:[2]:

1. TIlepenpoduiupoBaHue CHOPTUBHBIX OOBEKTOB U COOPYKEHUI

2. Cpnaua B 10JIFOCPOYHYIO APEH]Ty YACTHBIM KOMITaHUSM

3. Pa30op Ha MaTepuaiibl Ui CTPOUTENBCTBA IPYTUX COOPYKEHUN

4. N3HayanpHOE CTPOUTENILCTBO OOBEKTOB HAa TEPPUTOPUM 3aMHTEPECOBAHHBIX
YUpPEXKJIEHUN (HampuMep, YHMBEPCUTETOB, JJIi  CO3JaHus  y4eOHOH
CIIOPTUBHOM HHPPACTPYKTYPHI)

Uro kacaercss 3((EKTUBHOCTH HKCIUTyaTallMd CTaJMOHOB, TO €€ MOXKHO OIEHHTH
UCXOAsd M3 2 CHoco0OB HCHOJB30BaHUS OOBEKTA: C TOYKH 3PEHHS NPOBOJUMBIX B
JabHEHIIIEM MEpOIPHUIATHN U C TOYKH 3peHusl 00bekTa HenBmKUMOCTH[3]. TlepBriii criocod
HOJpa3yMeBaeT IMpPOBEACHUE KaK CIOPTHBHBIX MaTyell / COPEeBHOBaHWIl (IIpHuYeM Kak IO
OCHOBHOMY BHJY CIIOpTa, pajd KOTOPOro CTpPOWJICA OOBEKT, TaK M MO APYrHMM), TaKk M
UCIOJb30BaHUE B aJNbTEPHATUBHBIX LeiAx (event- management). Kak mnpaBwio, Ha
CHOPTUBHBIX OOBEKTaX BO3MOXKHO IMPOBOAMUTH KYJIbTYPHO-Pa3BIEKaTEIbHbIE MEPONPUITHS
(KOHLIEpTBl M Jp.), BCEBO3MOXKHBIE MacTep-KJIacchl, (UTHECC- KOH(EHLHUH, CEMHUHAapHl,
BBICTAaBKM / KOH(EpEeHIMH / KOHTPECCHl, NETCKHE WM MOJOICKHBIE MEPOIPHUATHS M TaK
nanee. Ecnm paccmatpuBaTh OOBEKT KaK HEIBHKHMOCTb, TO TYT HMEET MECTO OBITh
nepenpo@uiInpoBaHie B TOCTUHHUIBI (WIM TOCTUHUYHBIE HOMEpa), >KUJIble KOMIUIEKCHI,
TOPrOBbIE WJIN JEIOBBIE HEHTPHI U T.J1.

B kauectBe mpumepa MepBOM COCTaBIAIOIIEH CIOPTUBHOIO O00BEKTa (KaKk MECTO
IPOBE/ICHUS CIIOPTUBHBIX /aJIbTEPHATUBHBIX MEPOIIPUATHI) ABIsAETCA «AMCTepAaM-apeHay». B
cpeaHeM oHa apeHayercs okojio 80 pa3 B roa moa KOHLEPTHI, (ecTUBaIM (MMEHHO TaM
IPOBOJUTCS €XKETOJHBIH MYy3bIKaJIbHBIN (ecTuBaidb Sensation), YacTHbIE MEPONPUATHUS
(cBagpObl M mpouee). Ilpoucxoaur 3TO Onarojaps HaJIMYUIO COOTBETCTBYIOLICH
MH(QPaACTPYKTYphl: Ha CTaJAUOHE HUMeeTcs 14 KOMHAT JJisd MEeperoBopoB M OW3HEC-BCTpeU C
MaKCHUMaJIbHOM BMECTUMOCTHIO 3.5 Thic. yenoBek. Hemenkas apena «O2 World» taxke crana
IPUMEpPOM TI'PAMOTHOW MOJIMTUKU YIPABJICHIIEB — €XEroJAHO TaM MpoXoAuT okoso 140
MEpPONPUITHIA, 00IIIee YUCIIO MOCEHIAIOIINX KOTOPBIX MPEBbINIAET MUJIIHOH.

]
Puc. 1. Amcmepoam-apena
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B kadectBe BTOpOro BapuaHTa (KaKk HEABMKHUMOCTH) IOApPa3yMeBaeT MOa COOOMU
TUBepCUPUKAIMIO (YHKIUI CIIOPTUBHOTO OOBEKTa 3a CYET TOro, YTO ObLIa JOCTHUTHYTA
MHOTO(YHKIIMOHATBHOCTE. [IprMepoM (BIpodeM HEe COBCEM YAAuHbIM) SBIISETCS MOCKOBCKUI
JIBopen BOIHBIX BUIOB CIIOpTa B «JIy:KHUKax».

B 2017 roxy Obul OOBSIBJICH KOHKYPC Ha JIYUYIIYHO KOHIEHIHUIO PEKOHCTPYKIIUU
Oacceiina «Jlyxxaukn». [loGeaurenem koHkypca crana mpoekT ot komnanuu UNK project [4]
(puc.1), KOTOPBIi BOILIOLIEH B PEAbHOCTb.

Puc. 2. IIpoexm UNK project, noGeuswii 6 -KOHKypce Ha KOHM@I’!;;IOI p;;éﬂcmpym‘;uu Gacceiina «JIyarcnuxuy

Ha nannbiil MoMeHT /[BOpel] BOAHBIX BUAOB criopTa B «JIy:KHHKax» SBIIAETCS OJHUM
u3 camblx Oonbiux B Poccum m Boctounoit Espome. IIpu mpoBeaenuu paboT coxpaHeH
UCTOPUYECKHI OOJIMK JIETeHAapHOTro OacceliHa — ero opopMIICHHE BBIITOJHEHO B CTHIIMCTUKE
1950-x ronos, ¢acan ykpacuiau Konuu OapenabedoB ¢ H300paxKeHHEeM III0BLOB-CIIOPTCMEHOB
Y OT/IBIXAFOLIUX.

MockBa nojy4uiia HOBbIf MHOTO(GYHKIMOHAIBHBIN pa3BieKaTEIbHbINA IJIaBaTeIbHBIN
LHEHTp MJIomaAbo cBbime 50 ThICAY KBaJIpaTHBIX METPOB. 3/1aHUE TEHepb MATHITAXKHOE (HE
cuMTas MUHYC IEpBOT0 YpOBHs, I'Jle pacrojararoTcsl MapKoBKa, cepd-LeHTp — OacceiiH ¢
YKJIOHOM I MMMTallMd MOPCKOM BOJHBI, JAETCKHM ILIEHTp U rapaepod), ¢ Tpems
CHOPTUBHBIMU OacceiiHamu pasmepoM 50 m 25 MeTpoB, a TakKe aKBalapKoM C BOJHBIMU
FOpKaMHl M pa3BiIeKaTeIbHBIMH OacceliHaMH, TEPMajbHO-03/I0POBUTEIBHBIM KOMILIEKCOM,
CHOPTUBHBIMHU TPEHUPOBOUHBIMU 3ajlaMM, (PUTHEC-LIEHTPOM, OOKCEPCKUM KIyOOM, IIEHTPOM
JETCKOT0 CIOpTa U JIpYTMMH. Y IOCETUTENeH KoMmIuiekca OyIyT BCe BO3MOXKHOCTH JUIS
3aHATUHN CIIOPTOM, OTIbIXA, Pa3BJIEYCHUN U PEIIaKCALIUH.

OCHOBHBIE  TEXHMYECKHE-DKOHOMHUYECKHME  XapaKTEepUCTHUKU  OObEKTa  Iocie
PEKOHCTPYKIIUU:

- IImomragp xkomizekca coctaBmia 56 500 KB.M.

ExenHeBHO akBaKOMILIEKC CMOTYT nocemaTh 70 10 ThICSY YelloBeK.
- Lena B3pocnoro 6unera Ha Bechb AeHb - 3 000 pyO.

- lena nprotHoro Oumiera Ha 4 yaca - 1 000 py6.

OTkpbITHE OacceiiHa B KPYITHOM TOPOJI€ W JTake B HEOOIBIIIOM HACEIEHHOM ITyHKTE-
BBIrOJIHOE npeamnpustue. Ero 6yayT nocemars opucHble pabOTHUKHU, CTYJEHTHI, IKOJIbHUKA
U J1a)Ke TIEHCUOHEPHI, TaK KaK TUIaBaHUE OCTAETCS OJJTHUM U3 JTIOOMMBIX 3aHSITUI HACEJICHUS.

B nocnennue HeCKOJBKO JIET B MPOLECC Pa3BUTHs akBaOM3HECAa Ha 3amaje MpPOYHO
BOIILJIa OIpeAesieHHass KOHIEMIMs 11eJIeCO00pa3HOCTH, OTKa3 OT TUraHToMaHuH. Temnepb
aKBalapky BCE dYallle CO3/AIOTCS KakK MPUCTPOECHHBIE M BCTPOEHHBIE OOBEKTHI Ha 0aze
CYILIECTBYIOIIUX JOCYTOBBIX LIEHTPOB MJIM B Kau€CTBE OTHENIbHBIX (DYHKIIMOHAJIHHBIX OJIOKOB
IpU KPYIHBIX OTEJSAX U 0a3ax OT/bIXA.
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B kadecTtBe mnpumepa HCMHOJBb30BaHWS Hacienus YHuBepcuansl 2019 B T
KpacHosipcke, MBI OCTaHOBUMCSI Ha OJIOM W3 HamOojee KPYIMHBIX 00BEKTax - a UMEHHO Ha
npuMepe MHOTO(YHKIMOHANBLHOTO KoMmiuiekca «Pagyray u yriyOuMcs B HampaBieHHE
nepenporINPOBaHUS CIOPTUBHBIX OOBEKTOB M COOPYKEHUH.

Puc. 3. Buewnuii 6u0 M®CK «Padyea» cezoons

Hacneane Yuuepcuaast 2019 B r. KpacHosipcke — 3TO MOCIEICTBUS U U3MEHEHUS
(MaTepualbHbIe U HEMaTepuaabHbIE), BHI3BAHHBIE €€ TPOBEICHUEM.

K HEUM OTHOCSTCS MecTa NPOBEACHHS COPEBHOBAHUI M WH(PPACTPYKTYpa, CO3MaHHAs
JUISL  pa3MENIeHHUs CIOPTCMEHOB U YJICHOB OQUIMAIBHBIX JAeNeraluid, CIIOPTUBHbBIE
COOpYKEHHSI, COIMATBHO-KOHOMUYECKOE Hacliene B (hopMe HOBBIX U BO3POCIIUX JEIOBBIX
BO3MOXXHOCTEH, pabounx MeCT U Typu3Ma, a TakKe IIUPOKHI HAOOp «HEeMaTepHalbHBIX)»
KOMIIOHEHTOB HAacJeNus, BKJIIOYas HWHTEIUIEKTYyaJbHYI0 COOCTBEHHOCTb, IIOBEJIEHUYECKHE
M3MEHeHwus [5].

JIepkubiid cTaguon (siapo «Pamyra», 6ok «Pamyra» — BTOpOW MyCKOBOM KOMILIEKC)
AKazeMuu 3MMHHX BHJIOB CIOpPTa HAa CErOJHAIIHMNM JNEHb HMCIONB3YETCS Il OpraHu3aluu
y4eOHO- TPEHMPOBOYHOTO Tpolecca cOopHo komaHabl KpacHOSpPCKOro Kpasi 1Mo JbDKHBIM
TOHKaM, OT/I€JIeHUH JIBDKHBIX TOHOK MYHHMIIMIIAIIBHBIX CIIOPTUBHBIX 1IKOJ KpacHosipcka.

[ToBpiieHne 3(PEKTUBHOCTH HCIOIB30BAHUS JTAHHOTO O0BEKTa MHQPACTPYKTYpPHI
MOJKET J1aTh TOJIYOK K YCTOMYMBOMY Pa3BUTHIO SKOHOMHUKH ropoja KpacHosipcka. [[is sToro
UHPPACTPYKTYPY, CO3/1aBaEMYI0 BOKPYT CIIOPTUBHOTO OOBEKTa, HEOOXOAUMO «IIPUBSI3aTh» K
HKOHOMHUKE ropo/ia ¥ MCI0JIb30BaTh UX Ha MOJIHYIO IPOEKTHYIO MOUTHOCTb.

UYroObl n30ekaTh MYCTYIOUMX CIOPTUBHBIX OOBEKTOB, FOPOAY HEOOXOAMMO YETKO
NPEJCTaBIsATh  KOHLENIMIO  YIpaBJICHHUS  HACIE€OUEM  CIOPTUBHBIX  COPEBHOBAaHUM.
@akTU4YeCKH I BOIUIOIIEHHS IO3UTUBHBIX CLEHAapUEB KOHLENUUSA  YINPaBICHUS
CIIOPTUBHBIM OOBEKTOM IO 3aBEPIICHUIO JIFOOOTO KPYITHOTO CIIOPTUBHOTO COOBITHSI JOJKHA
ObITH pa3paboTaHa elle J0 Havaia 3Tama cTpouTenbeTBa. K coxaneHuio, Tak MPOUCXOAUT HE
Bcerza. Tem He MeHee, MOBBIIIEHNS SKOHOMUYECKON U COIMaIbHOM 3((EeKTUBHOCTH 00bEKTa
MOYKHO JOCTHYB C ITIOMOIIBIO PEKOHCTPYKIIMH YK€ CYIIECTBYIOIIEr0 MHOTO(YHKIIMOHAIBHOT'O
KoMIuiekca «Pagyray ¢ 1enpto, Hapumep, nepenpoduInpoBaHUs B aKBarapk.

OsxuaeMblii 3 PEeKT peKOHCTPYKLIUU:

1. Topon u ero xutenu nmoayyaT em€ OJHO MECTO Uil aKTUBHOTO IPOBEJIECHUS
CBOETO JI0CYyTa.

2. VYIiydmieHWe WMHDKA W YBEIMYEHUE TYPUCTHUYECKOW MPHUBIEKATEIHHOCTH
ropoga. (HOBBI BOJHO-Pa3BIIEKATENLHBIA KOMIUIEKC CTaHET OOBEKTOM
NPUTSDKEHUS IS JKUTENel Ipyrux ropoaos B KpacHosipckoM kpae).

3. JlomomHuUTENbHBIE HAJIOTOBBIE OCTYIUICHUS B OI0JKET TOpo/a.
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4. VYBenuueHHE KOJIMYECTBA IIOCETHTENEH, a 3HAYUT, OH OyAeT ocTaBaThbCA
OpuOBUTBHBIM 1K€ B YCIOBHSX COCYIIECTBOBAHUS C HMMEIOUIMMHUCS
Oacceitnamu B KpacHosipcke.

5. HononuutenbHble paboune mecta (00CIYyKHBAIOLINI NEpCOHAN, paOOTHUKH
Kade U T.0.) 32 CUET YBEJIUYEHUs CIIEKTpa YCIyr nepenpouinpoBaHHOIO
00BEKTA.

Tonbko nanpHeiIMe WCCIEIOBaHHUS CMOTYT BBIIBUTh, HACKOJBKO pEHTa0elbHa
pexoHcTpykiuss M®CK B akBamapk. B panpHelilem uccieloBaHUE MOXHO pa3BUBATH C
TOYKHU 3PEHUs JIOTUCTHKH, CEpBUCA U TypH3Ma, SKOHOMHUKH, MEHEKMEHTA U TakK Jajee.

OueBUAHO, YTO TAKOTO poja MPOOIEMBI B MCIIOIBb30BAHUH OJMMIIMHACKOTO HACIIEIHS
Bcerjga ObuiM M OynyT. Tem He MeHee, IPU PALMOHAIBHOM HCIOJIb30BAHUU, 3((HEKTUBHON
OpraHu3alil ¥ KOPPEKTUPOBKHU IMPOTPAaMMBbl HCIOJIB30BAHUS OOBEKTOB, MOTOK TYPHCTOB
OyZeT TOJBKO pacTd, a 0ObEKTbl YHUBEPCHA/Ibl MOT'YT OBbITh AaKTUBHO 33J€MCTBOBaHbI KakK B
TypHU3Me, CIOPTE U B IPYTHX COIMAIBHBIX chepax.

Tepputopusi, B KOTOpoil ObUIM HpPOBEAEHBI KPYIHBIE CIIOPTUBHBIE MEPOIPUSATHS,
[OJIy4aeT BO3MOXKHOCTb JajIbHEHIIEr0 IpPHUBJICYEHUS] MHBECTULUH, M KOHEYHO 3TO
3HAYUTENIBHO MOBBIIIAET UMUK PETHOHA, a CIIEA0BATEIbHO, U TEX JIHOAEH, KOTOpbIE 3/1€Ch
JKUBYT U XOTAT MOJIB30BaTHCS 3TOM MaTepuanbHOM 0a30M.

ITonBozs, UTOT BbIILIE CKA3aHHOMY MBI MOXKEM C YBEPEHHOCTBIO OTMETUTHb TOT (DaKT,
YTO TMIOCJE€ 3aBepIICHUs YHHUBEpCUaAbl Bce, 4TO ocraercs ropony KpacHospcky u
KpacHosipckomy Kpato, He MEHee BayKHO, UeM caMa HCTOpUs — cama Y HUBepcHaa.

DTO KacaeTcs HE TOJNBKO CIOPTUBHBIX OOBEKTOB, HO M TOPOJCKOW MH(PPACTPYKTYPHI,
pa3sBUTHs KOMIIAHUH Majoro M CpeaHero Ou3Heca, TOCTUHUYHOM HHAYCTPHUH, JIOTUCTHKH,
KayecTBa JIOPOT U Aa)K€ YHEPreTUKHU.

[TnanupoBaHue MCIOJIB30BaHMsI HACIEeIUsl KPYIIHBIX CIIOPTUBHBIX OOBEKTOB MPU3BAHO
ONPEAENIUTh CTENEHb UX JKU3HECIIOCOOHOCTU C PA3JIMYHBIX TOYEK 3peHHs. Jljis TOro 4toObl
00BEKTHl MPOAOIDKAIN (DYHKIIMOHMPOBATh, B HUX BCE PAaBHO HYXHO TaKXke BKJIAJbIBATh
cpenactBa. Kak moka3piBaeT MmpakTHKa JAOCTATOYHO YacTO — K COXKAJEHMIO, MOCIIE TOr0 Kak
3aKaHYMBAIOTCS KPYIMHBbIE CIIOPTHUBHBIE MEPOINPHUITHS MEXKIYHApOAHOTO MacuiTaba MHOIME
00BEKTHI HE MOTYT OKYIHUTH CaMH Ce0sI ¥ TIPUXOAAT B YIAIOK.

MMeHHO mMO3TOMY Tak BaXeH BONpOC - Kak ke B JaibHeiieM OyayT
¢yHK1MoHNpoBaTh 00BbeKThI? KTO (M 3a yeil cuer) OynyT pemarbcst IpoOIeMHbIE BOIPOCHI
KOTOpbIe HEOOXOJMMO peIIaTh JJIi TOrO YTOObI OOBEKTHI YK€ Mpollemeil YHuBepcruaabl
IPOJIOIKATIU CBOIO <OKH3HBY» U MIPUBJIEKAIIN K c€0€ TypUCTOB.

Pemenuem naHHOM mpoGneMbl MoKeT ObITh (M JOJDKHO CTaTh) pPa3BUTHE
MYHUIIMIIAJIbHO-YaCTHOTO MapTHEPCTBA B 00JACTU COJAEPYKAHUS HCIIOJIb30BAHUS M PAa3BUTHUS
NOJJOOHBIX OOBEKTOB.

KKk
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The formation of the affordable housing market is one of the priority tasks of the
socio-economic development of the country and individual regions, and the possibility of
introducing energy-efficient (heat-passive) autonomous houses in the future will be
significant when choosing a producer of building materials and a developer in the segment of
individual housing construction.

At the same time, the existing technologies for the construction of buildings and
structures made of brick, profiled timber, monolith, wood-frame and particleboard
construction, have got not only advantages in the form of short deadlines and the ability to
erect structures of almost any form, but also serious drawbacks: the complexity, the possible
presence of natural radioactivity, the long period of wood drying, grief, the high cost of
construction and associated costs, etc.

To date, there is a known method of erecting a monolithic-frame building from multi-
layer panels with decorative exterior decoration (patent for invention No. RU2515491, dated
December 4, 2012), including the formation of a foundation with reinforcing tabs and stops,
walls of the first floor with vertical installation of multi-layer panels having voids for pouring
concrete, a decorative layer to the outside and vertical openings for the windows between
them, the building frame, ceilings and the construction of subsequent floors, and for the
formation of walls multilayer panels with a hardened layer located between the decorative and
heat-insulating layers, in which the voids for concrete pouring are made in the form of vertical
channels located in the heat-insulating layer, while the building frame is formed by pouring
vertical channels with reinforcement located in them.

There is a method of building energy-efficient, environmentally friendly structures
from prefabricated structures in the form of modular elements (patent for invention No.
RU2582241, dated 16.06.2014), by which the structures are mounted on the base, constructed
from prefabricated panels of wall structures, floors, coatings and fastened between them, and
modular prefabricated elements are made of light steel components and sheathed with sheet
material, while the frame of the structure of light steel components is made of a C-profile, and
on each mode flax collecting element sheet material fixed on both sides, with symmetrical
outwardly shifted by not more than % the width of the C-profile.

As a prototype of the construction of the building (patent for utility model No.
RUB80486, dated June 16, 2008), a method is known when a foundation is erected on a
selected and marked area using screw piles, exposing them at the same level. Then, to create a
single foundation, all screw piles are connected together by a strapping, metal, concrete beam.
The base is mounted on the erected foundation, collecting it from three layers, while the base
panel is fixed directly to the foundation. After that, walls are erected, the panels of which are
connected to the base panels. Beams are installed inside the walls, connecting them together
with a connecting element and fasteners. The voids between ordinary beams are filled with
insulation, and the corner of the wall where the beam and wall panels are placed is connected
with an end connecting element. To give a certain rigidity to the building, the lower and upper
ends of the assembled walls are connected with a strapping beam and a ceiling is mounted,
also made from standardized panels, laying them on the assembled walls. After that, the
elements of the roof and roof are erected.

The disadvantage of the presented prototypes is the ambiguity and complexity of the
assembly, the possibility of forming cold bridges during installation, the inability to classify a
number of presented prototypes as capital construction and reduced heat transfer resistance,
the presence of significant limitations in interior and exterior decoration (the impossibility of
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using modern materials when connecting facade systems and internal cladding) high
construction costs and associated construction costs.

The use of energy-saving panels ® (hereinafter referred to as ESP) for the purpose of
constructing heat-efficient structures can be a high-quality alternative way to construct an
energy-efficient facility. Useful product relates to the field of construction of basic and
enclosing structures of buildings, and can be used for low-cost and environmentally friendly
construction of energy-efficient low-rise buildings with high load-bearing capacity. The
technical result when using energy-saving panels is to simplify the construction of low-rise
buildings providing high heat transfer resistance allowing the construction of facilities in cold
regions of Russia and a significant reduction in heat costs during operation of the facility
(energy passivity).

Heat transfer resistance test results are presented in Table 1.

Table 1
Heat transfer resistance test results

Compliance criterion

. Test results
(normative value)

Controlled parameter Test procedure

- ESP 160 no less than 3, 73 4,45

GOST R 56623-2015

- ESP 240

no less than 5, 99 6, 60

The main advantages of using energy-saving panels: installation on any foundation,
any internal and external decoration; construction of facilities without the use of load-lifting
mechanisms; 100% environmental friendliness; high bearing capacity of the structure; a
significant reduction in heat consumption during operation (energy passivity); high heat
transfer resistance; simplicity and speed of installation of structures in any climatic conditions
and allowing the construction of facilities in cold regions of Russia; any architectural
decisions; repeated assembly cycle; biostability (excludes the development of fungi, molds,
rodents); hydrophobicity; universality and repeated use of components.

The parameters of the bearing abilities of energy-saving panels are presented in Table

2.
Table 2
Parameters of bearing abilities of energy-saving panels
The thickness of the energy-saving panel, mm 80 160 240 320
Bearing capacity of energy-saving panels with insulation, 1700 3400 5100 6800
kg, not less than

The results of the tests of energy-saving panels for flammability are shown in the
Table 3.

Table 3
The results of the tests of energy-saving panels for flammability
Temperature increase, °c - Sample weight loss, Amsu - mk Duration of
On the sustained
Sample In the oven surface centei flame burning
AT = - ATno = g %
Tr - T ATmo = T of the sample
THH = LK Tno - Tnok LIOH - t, sec
Tiox
GSENS 2 3 0 0,45 03 0
GSPW 70 2 1 2 0,55 0,4 0
GSP W 19 2 3 3 0,51 0,35 0
F1 3 1 2 0,72 0,5 0
F9 2 1 2 0,68 0,49 0
The
average _ _
value of ATnog 22 | ATno=180 | ATn=18 AM = 0,41% t=0°
the ¢
indicator
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Energy-saving panels non-combustible material (NG). The class of fire hazard of
materials KMO. It has high heat and sound insulation characteristics, resistance to loads and
various types of exposure and durability. The materials of this group do not emit harmful
substances, products of combustion and do not have a negative impact on the environment.
During use, as well as during prolonged use of energy-saving panels, there are no changes in
their structure that can affect the properties and increase the fire hazard and, as a result, the
design using energy-saving panels is reliable and safe.

The use of energy-saving panels in the construction of capital structures can
significantly reduce construction costs, without compromising quality indicators: thermal
conductivity and load-bearing properties of the object.

An example of an energy-efficient individual residential building and the general
development concept are presented in Figure 1.

Figure 1. An example of an energy-efficient individual residential building and the general concept of
development

The analysis of patent and scientific and technical literature did not reveal technical
solutions with a similar set of essential features, which allows us to conclude that the criterion
of "novelty" of the proposed utility model is met. Company in 2019 received a patent for an
invention from the Federal Institute of Industrial Property, a subordinate organization of the
Federal Service for Intellectual Property, and is currently seeking international protection for
the invention under the existing patent cooperation agreement (PCT), which in the long term
will provide a key advantage for the Russian Federation and directly Sverdlovsk region, in the
field of individual energy-efficient construction.

The use of energy-saving panels as a constituent element of capital construction can
significantly reduce the cost of capital construction of an economy-class housing and reduce
direct and indirect costs (up to 60%), without compromising the quality indicators: thermal
conductivity and load-bearing properties of a capital object, which allows attributing objects
to energy efficiency class A and what makes individual housing affordable for low-income
and social groups

Currently, the claimed method of construction of an energy-efficient building is used
for the construction of capital individual residential buildings of low floors, and starting in
2018. municipalities issue permits for the construction of individual residential buildings, the
material of which is energy-saving panels (ESP), which indicates industrial applicability.

***

1. Directive 2010/75/EU of the European Parliament and of the Council of 24 November 2010 on industrial
emissions (integrated pollution prevention and control) // Official Journal of the European Union,
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performance of buildings.
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SECTION VIII. LOGISTICS
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AHHOTAIIUSA

B pabote mnpuBomuTCS NpUMEpPHI HCIOJIB30BaHUS (S,S) cTparerud yrnpaBiIeHUS
3amacaMy JUIsl CIIy4alHbIX 3HAQUEHUH BpPEMEHHU 3aJIep’KKM M CIpoca IpU  IPOU3BOJCTBE
U3/1eNIuil aBTOMOOUIIBHOTO TPaHCIIOPTa.

KiroueBble ciioBa: 3amac, CTpaTerus, CTOXacTHYECKas MaTeMaTH4ecKas MOJEIb,
KPUTEPHUH, AITOPUTM, OITUMH3ALIUS.

Abstract

The paper provides examples of the use of (s,S) inventory management strategies for
random values of delay time and demand in the production of road transport products.

Keywords: stock, strategy, stochastic mathematical model, criterion, algorithm,
optimization.

3amac - HEUCIOJIb30BAaHHBIE MaTepHajbHble pecypchbl. OTCYTCTBHE 3allacOB MOXKET
HapyIIUTh YCTOMYMBOCTH IPOU3BOJICTBA, MPUBECTU K MPOCTOSIM U yObITKaM. M30bITOUHBIM
3amac NPUBOAMT K YAOPOKAHUIO INPOM3BOACTBA, YXYZAIIA€T SKOHOMHYECKHE IMOKa3aTellu.
CrnenoBarenbHO, CyIIECTBYET HEKOTOPBII ONTUMAbHBIN O 3aTpaTaM YpOBEHb 3amaca. JTO
TUIIMYHAS 337a4a JOTUCTUKU — HATH ONTUMAJIBHOE COYETAaHHE YKa3aHHBIX IPOTUBOPEUMBBIX
TpeOoBaHuil. OrpaHMYuUMCsl PacCMOTPEHHEM TEOpPUHU YIpaBJICHUS 3alacaMyd Ha CKJaaax
IIPOU3BOJCTBEHHBIX CHCTeM. KauecTBeHHass cXxeMa IIOCTPOEHHUS CHCTEMBI YIPABICHUS
3aracamMy IIPHUBEJCHA HA PUCYHKE 2.

()IJI,H'_ LESTCHME CTRATENESREC RN ELEJIE TS CHCTE % L
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Puc. 1. Cxema svibopa cmpamezuu ynpasienus 3anacamu.
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B pasButeix crpanax EBponbl, CHIA wu SnoHuM «..1008 TOPOAYKIUHU
TOBapOJIBIDKEHUST cocTaBisieT Oosiee 20% BamoBOr0 HAIMOHAIBLHOTO mpoaykta. [Ipu sTom
CTPYKTYypa TaKUX Pacxoj0B M3 yKa3aHHOU yacTu oObema BBII cienyromas:

— Ha U3JICPKKU Ha COJICPKAHME 3aI1acoOB ChIPhs, MATEPUAIIOB, TTONy(hadpHKaToB,
roTOBOM mpoaykuu — 44%,

— Ha CKJIAJJUPOBAHHUE M IKCIEANPOBAHKE —16%,
— Ha MarucTpaJibHbIE TIEPEBO3KH TPY30B —23%,
— Ha TEXHOJOTMYECKHE MEPEBO3KU TPY30B — 9%,

— Ha OpraHu3aluio cObITa TOTOBOM MPOTYKIIUU —8%.»

[To onyOnWKOBaHHBIM JAHHBIM, «.. B 3alaTHBIX CTpPaHax W SMOHMU pacXolbl Ha
MaTepuaibHO-TEXHUYECKOEe obOecreyeHne U TPaHCIOPTUPOBKY cocTaBisioT  30-40%
CTOMMOCTH KOHEYHOTO MPOAyKTa. [10YTH 1MOIOBHHA 3THX PacX0/10B IMPUXOAUTCS HA XpaHEHHE
U COJepKaHUE 3amacoB MarepualibHeIX pecypcoB» [1,11,12,13,15,18]. CymectBenHOE
CHIDKEHHE YPOBHS 3a11acoB 00ECTICUUT MOBBIIIEHNE KOHKYPEHTOCIIOCOOHOCTH PO TYKIIHH.

OnyOnuKoBaHHbBIE TaHHBIE TTOKA3bIBAIOT, YTO UMEET MECTO Pa3phiB MEXAY Teopuen u
NpakTUKO# yrparienus 3amacamu (Y3)[2-10,14,17,19,20-25]. TlosTomy riaBHas mpobsiema
ONTUMM3AIMK YPOBHEH 3amacoB 3aKJIIOYAETCs B HAXOXKIEHUU TaKOTO UX YPOBHS, KOTOPBII
MO3BOJIST OBl 00ECHIEYUTh SKOHOMHYECKYIO I(P(PEKTHUBHOCTh M OecrepeOoHOCTh mporecca
MIPOM3BOJICTBA P MUHUMAIILHO HEOOXOAUMOM YPOBHE 3aM1acoB y MPEANPUSTHUSI.

B xauectBe crpareruu Y3 BbiOpana (S,S) — crparterus, Kak HauOosiee rHOKas U3
kJj1acca npocrenmux|1,16], co cimydaiiHbIM CIPOCOM U CIyYalHBIM BPEMEHEM 33IEPKKU.

[TocTpoennast aBTopamu mMojenb Y3 C HUCNOIb30BaHUEM (S,S) — cTpareruu [16] Ha
OCHOBE CTOXACTUYECKHUX METOJIOB, IMO3BOJIHIIA ONTUMHU3UPOBATh S,S — YPOBHH 3aracoB
MHCTpYMEHTOB U npuHamiexxHocte (3UII) na ckiane npennpusarusa. Ha pucynkax 3 u 4
MpeJICTaBICHa, KaK OJJHOYPOBHEBAsA, TaK U 3—X ypOBHEBas cUCTeMa 00eCreyeHHs OTAEIbHBIX
W3JIeIIN  OJMHOYHBIMH  Kommuiektamu 3UII-O w3 3aBoja, ckiaga, 0a3el M T. I,
OTPAaHMYEHHOCTh KOTOPBIX HE YUMTHIBAECTCA MPHU pacyeTe Moka3aTeleld YPOBHH KOMIUIEKTa
3UII maHHOTO MU3AEIH.

HUII 3UTT-O N3nenne

A 4

A\ 4

Pucynox 2 — Oonoyposernesas nunetinas cmpykmypa cucmemsl obecnederus uz0enusi 0OUHOYHbIM KOMNIEKMOM
33Ul
20e: HUII-neucuepnaemviii ucmounuk nononnenus; 3UI-O — oournounvie xomniexmol 3UII.
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Pucynox 3. Tpéxyposnesas cmpykmypa obecnevenus uzdenuii ¢ 60ccmanosneruem snemenmos 3UIN-0
2oe: 3UII-PO — xomnaexm 3UII pemonmnozo opeana.
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B mMonenu paGoTh ckitaga He0OOXOAMMO YIUTHIBATH OCHOBHBIE BUIBI 3aTPAaT.

1) YuuteiBaeM QyHKIuU h-3aTpaThl Ha XpaHeHHe, 3aBUCSIIUE OT YPOBHS 3amaca,
d- 3arpatsl Ha Ae(UIKT, C-3aTPaThl HA MOMOJHEHUE YPOBHS 3araca.

YkazaHHbIE BUBI 3aTpaT 3aBUCAT COOTBETCTBEHHO OT YPOBHS 3amaca y, JAMHAMHUKH
CJIy4alfHOTO CIIpOca X, BEIMYUHBI JEQHUIINTA U BEIMYHH MTOCTABISIEMBIX TAPTHIA 3a11aCOB.

2) Y4YUTBIBaETCS CTOXAaCTHUYHOCTh anpHOpPHOW WH(GOpPMAIMU O 3amacax, CIpoce,
BPEMEHU 3QJICP’)KKH  TIOTIOJIHEHHsI  3araca pacCMaTpHUBAKOTCS TEKYIIME 3aTpaTbl W
MaTeMaTHYECKOE O’KUAAHNE BEIMYMHBI CyMMapHBIX 3aTpar.

3) [Mpeamonarast cymecrBoBanue 3GGeKTUBHBIX (S,S) 3HAUeHHl B KadyecTBE
kputepus 3 GeKTHBHOCTH, TOCTpoeH (pyHkunonan kadectsa I(s,S) (dbopmyna (1), rae (s’,S’)
Ha0op TEeKyIMX (PaKTUUECKUX 3HAYCHHS.

Kputepnii 3¢(eKTUBHOCTH MMEET CMBICI CPEIHEKBAAPATHYHOTO YKIOHEHUS 3aTpaT
IpU CIyYalHBIX (AaKTHUECKUX 3HAYCHHUSAX YpOBHEH (s’,S’), OT 3arpaT MpU HCKOMBIX
ONTUMHU3UPYEMBIX 3HAUCHUSIX YPOBHEH (S,S):

I(s,8) = My ¢{[2(s,S") — z(s,5)]*} = min

6§ 1)

I'ne
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Pucynok 4 — JJunamuxa ypoeHs 3anaca co ciy4aunbiMu CHPOCOM U 8peMeHeM 3d0epHCKU.

I'ne: ti — MOMEHTBI OPMHUPOBAHUS 3aKa30B Ha TOIMOJHEHHS 3amacoB; Tj — MOMEHTBI
noronHeHust 3aka3oB; lj = (Tj — tj ) — ciaydJailinble JJIMTEIBHOCTH BPEMEHH  3a€piKd
UCTIOTHEHUS 3aka3a; Y(t) — oObemMsbl 3amaca B MoMeHTHI t; [S — Y(tj)] — 0Obembl 3asiBOK nipu
ITOIIOJIHEHHH 3aI1aCcOB.

B cucreme ¢ MrHOBEHHBIMHU TTOCTaBKaMH JAeHUIIMT BO3MOXKEH TOJIbKO Tipu s < 0. Eciiu
B CHCTEME CYIIECTBYET 3aJepKKa, TO U mpu s > 0 MOKeT mosiBUThCs aeduiut. B pabdorte
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paccMOTPEHbI U JpyTrHe Hepapxuueckue CTpykTypbl CY3 3amyacted M NpUHAICKHOCTEH
(3UI).

W3BecTHO, 4TO B paMKax (s,S)—cTpaTeruu MpHu y=>s CUCTEMa HE pearupyeT Ha CIpoc, a
npu y<s MOChUIAETCs 3aKa3 Ha MOIMOJHEHUE 3araca B pazMepe (S—y), KOTOpbIi NpH HYJIEBOU
3aJIep>KKe MMOCTYNaeT «MI'HOBEHHO» Ha CKJIa].

VYKazaHHbIE BBIIIE BUABI 3aTpaT 3aBUCAT COOTBETCTBEHHO OT YpPOBHA 3amaca Yy,
JUHAMUKHU CIIy4alfHOTO CIIPOCa X, BEIMYUHBI Ae(PUIINTA U BEJIMYUHBI TOCTABIISIEMBIX MapTUH.

Crparerus (S,S) BbIOpaHa kak HauOosiee TrHOKas M3 Kiacca MPOCTEHIIUX, CO
CIy4alHBIM  CIPOCOM M  Cily4daHbIM BpemeHeM  3anepxkku[l,16]. IIpeanmomaras
cymectBoBanue 3pGexTHBHbIX (S,S) 3Ha4YeHUWil, B KauyecTBe Kputepus 3()(EeKTUBHOCTH
noctpocH ¢GyHkinonan kadectsa I(S,S), rae (s°,S’) Habop Tekymmx (HaKTHUESCKUX 3HAUCHHIMA.
Y4uuThIBasg CTOXaCTHYHOCTH allpUOPHON MH(POPMALIMK O 3aracax, Clpoce, BPEMEHH 3a/IeP>KKU
MOMOJHEeHUsT 3amaca paccMarpuBaeTcsi B kadectBe kpurepus sddexkrusHoctu CY3
CPEIHEKBAIPATHYHOE YKJIOHEHHUE 3aTpaT IPHU CAYYAWHBIX (DAKTHUECKUX 3HAYCHUSIX YPOBHEH
(s’,S’), OoT 3aTpaT MpHU UCKOMBIX 3HAUCHUSAX YpOBHEH (s,S) (hopmyna (1)).

DTOI MOJIENIBI0O MOKHO TI0JIb30BAThCSI, €CJIM BpeMs JOCTaBKHM 3aKa3a Ha CKJIaJl MEHbIIE
MHTEpBaJia BpEMEHH MEX]y ABYMs 3asBKaMH. 37eCh ke paccMarpuBaercs 6onee odmas CY3
CO CIlydyaliHBIM BpEMEHEM 3aJIep)KKH JOCTaBKM 3akaza. HeynoBieTBOpEHHBIC 3asBKU HE
MOKUIAIOT CHUCTEMY, a XKAyT, IMOKa AePUIMUT 3amaca He OyIeT YCTpaHEH OuepenHOU
NocTaBKoO. Bee rccnenoBanne mpoBOAUTCS ISl TUCKPETHOTO CIPOCa.

Ha puc. 5 u puc. 6 npuBeneHbl pe3yabTaThl BBIUMCICHUM S U S JUIS pa3iMuHBIX
o0wextoB 3UII Ha npennpusitan. Comenmuecs 3HAYCHUST OTBEUAIOT ONITUMATIBLHOM CTPATeruu
yIpaBiIeHUS 3a1acaMy BIOpaHHBIX 00BEKTOB.

Slpl = SIp — 11 = 1 [p1[Z(s'p), S'p]) — Z(slp — 11, S[p — )] #x 5= (slp — 11, 5[p — 1) )

slpl = slp — 11 = 2 [p)[2(s ), S p]) = Z(slp — 11, S[p — 11)] ++ 2= (s[p — 1], S[p — 1]) @)

Hckomblie onTuMalbHble 3HaueHus (S,S) mocrasistroT min 1(S,S) kpurepuio kauecTna
(popmymst (2 u 3)).

VYuyureiBas, 4To (QYHKIMH IJIOTHOCTU pacnpeaeneHus BepositHoctel (PIIPB), kax
CIpoca, TaK U BPEMEHU 3a/IepP>KKH, IIPOU3BOJIbHBI U allpUOPU HE M3BECTHBI U HE 3aJaHbl B
AQHAINTUYECKOM BHJIE, @ MX YCTAHOBJIEHHE U OOOCHOBAaHHE SBISETCS CaMOCTOSITEIbHON
3ajauel, BBIXOJALIEH 3a paMKWU JaHHOW paboThl, M 3a7aya SBISETCS CYLIECTBEHHO
HEJIMHEWHOM, BOCMOJb3yeMCS METOJaMH  CTOXACTHYECKOH ammpoKCHMallud, OLICHMBAast
MCKOMBIC 3HaueHus1 ypoBHei (S,S). [Ipu 3ToM moTpedyroTcs BCIOMOTaTeIbHOE COOTHOIICHHUS
MOJIeJIMpYIOIINe JUHAMHUKY ypoBHs 3amaca (popmyna (4)), cpeanue 3arpatsl (hopmynsl (5-
6)) W OLEHKYy 3HadeHus IefneBoro (yHKIMOHAAa METOJaMM e CTOXacTUYEeCKOH
anmpokcuManuu (hopmyna (7)).

Ko duuneHTs! y BIUAIOT Ha XapakTep U CKOPOCTh CXOJUMOCTH COOTBETCTBYIOILIETO
PEKYPPEHTHOTO COOTHOIIEHUs. VX BbIOOpY MOCBsIeH OoJblioi 00BbEM JUTEpaTyphl, OHU
MOCTPOCHBI ¢ YUETOM YCJIOBUN CXOIUMOCTH: (C OJJHONH CTOPOHBI OHM JOJDKHBI YMEHbIIAThCS,
YTOOBI HE IPOCKOYUThH IKCTPEMYM, a C APYTOil CTOPOHBI JOJIKHBI YMEHBIIATHCSA HE CIUIIKOM
CHJIBHO, 4TOOBI 32 pa3yMHOE BpPEeMsl JOCTUTHYTh SKCTPEMyMa).

JlnHaMKKa TEKYyIIEro ypoBHsI 3aI1aCOB OMHMCHIBAETCS YpPaBHEHUEM:

yi(xlql,m) = v (x[Bl, my—1) + (S — vy (X[B], my—y)) =

« sgn(s — yie-1(x[B],me-1)) — x[qlex (x[q]) (4)
CpenmHue 3aTpaThl XapaKTepU3YIOTCS BBIPOKEHHEM
Z, =M {Z(s,5)} (5)

Y OLICHUBAIOTCSI PEKYPPEHTHBIM COOTHOILIEHHEM
Zq(LL) = Zq—1(LL) = v3lql{h(y(x[q]l, m)) + d(=y(x[q],m))sgn(y(x[q],m) +

+¢(S — y(xlql, m)sgn(s — y(xlql,m)) — Zg-1} (©)
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Omenka 3HaUYeHWH KpUTepusi KadecTBa  (meneBOro  (yHKIMOHANA)  TaKKe
PEKYPPEHTHBIM COOTHOILLIEHUEM
— ' ' 2
Ly = Ly = va[n[{[Z(s [n], S [n]) — Z(s[p], S[PD]* — In-1} (7)
[Ipemiaraemast cucrema ynpaBieHHs 3aracamu paboTaeT JIMIIb C ABYMSI YPOBHSIMH
3al1aCOB — MUHUMAJIbHBIM S U MaKCUMaJIbHbIM S, 4YCMy OHa U 06513aHa CBOUM HaA3BaAHUECM.

Ilnankn I upraﬂmam{ﬁ OTKPBITHIX ARINHOHEPHBIX 00MIIecTB H ROHIOEPHOB
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Puc.5. I'paghux usmenenus yposuet s,S 3anaca nianox Ha ckiade npeonpusmus demomoOunbHoOU
NPOMBIUACHHOCIU 8 NPOYecce GbIYUCTeHU
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Puc.6. I'paghux usmenenus yposnelii s,S 3anaca eaex M5 na cknade npeonpusamus agmomoouIbHol
NPOMBIUACHHOCIU 8 NPOYecce GbIYUCTeHUT

[Tpobnema oNTUMAaIBHOTO YIIPABJICHUS 3aracaMy — Kak OJHa U3 Mpo0JIeM JIOTUCTUKH,
Janeka OT CBOEro 3aBepuieHHs. B KaxIoM OTAeNTbHOM cliydyae HYXKHO BBIOMpATh
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COOTBETCTBYIOIIYI0O HanOoJee MOIXOMISIIYI0 CTPATETHUIO0 YIPABJICHUS 3aracaMu, U CTPOUTh
MareMaruyeckyro mojens CY3. OnHolt u3 HamboJiee yAauHbIX sBJsSeTcs (S,S) cTpaTerus us3
KJlacca MpOCTEHIINX.
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Abstract
Reducing the start-up time of internal combustion engines, especially at low
temperatures and when the batteries are discharged, the use of supercapacitors leads to a
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reduction in emissions into the atmosphere, improving the quality of life in large metropolitan
areas.
Keywords: start-up time, battery, supercapacitor, starting current. hybrid engine.

Recently, experimental studies of combined current sources (KIT) for the electric
starter start-up system (SEP) on the example of a hybrid engine MZ-4062.10 with a starter
42.3708 have shown that the use of a supercapacitor allows the use of rechargeable batteries
(AB) with a higher degree of discharge [1], which is especially important at low air
temperatures.

Figures 1-4 show the dependences of the currents of the AB and supercapacitors that
are part of the KIT, and the speed of rotation on the time of rotation of the crankshaft of the
engine ZMZ-4062.10 with the starter 42.3708 (the calculated dependences of the SEP
parameters in the figures are shown in dotted lines). When the power supply to the starter
motor only from AB type 6ST-75A, discharged to 50% at 25 °C for ten second attempt, the
crankshaft of the engine rotates with a frequency of n = 115-125 min-1 (figure 1). Throughout
time cranking amperage armature starter and power of the discharge current of AB were
within 143-147 A. In ten seconds of discharge, the AB Uag voltage dropped from 12.22 V to
10.48 V. At the next stage of experimental studies, a supercapacitor — energy storage (NE)
with a capacity of 40 F was connected in parallel to the AB. The charge of the supercapacitor
was produced from the AB, discharged by 50 %. The results of turning the engine crankshaft
from the KIT showed that the initial speed increased to 145 min-1 (Figure 2). By the end of
the tenth second, the supercapacitor discharge had stopped, and the crankshaft speed had
dropped to 125 min-1. The average armature current la remained at the level of 147-154 A,
while at the initial moment (t = 0.1 s) of rotation of the crankshaft, the armature current la
was 610 A, of which the supercapacitor accounted for the current IHE of the order of 365 A.
By the end of the tenth second, the current of the IHE supercapacitor decreased to zero, and
the current of the AB IAB increased to the value of the armature current la. The AB Uag
voltage at the tenth second of the discharge decreased from the initial 12.43 V to the value of
10.76 V, and the NE Ugg voltage was 10.50 V.

An even greater effect was obtained when connecting a more powerful NE with a
capacity of 660 F to the AB (Figure 3). In the presented graphs, the change in the current and
voltage of the AB and NE is of interest. In the presented graphs, the change in the current and
voltage of the AB and NE is of interest. The average current of the armature la increased to
the level of 190-240 A, while at the initial moment (t = 0.1 s) of rotation of the crankshaft of
the internal combustion engine, the current of the armature la was 489 A, of which the NE
accounted for the current of the lye of the order of 350 A. Within ten seconds, the current
strength of the NE Ine was at the level of 142-146 A, and the current strength of the AB lag
was at the level of 47-94 A. Thus, NE accounted for about 2/3 of the current load. The voltage
of the AB Uag at the tenth second of the discharge was 10.79 V (at the initial 12.6 V), and the
voltage of the NE Une = 9.79 V. The speed of rotation of the crankshaft of the internal
combustion engine averaged 125 min-1.

In previous experiments, energy storage devices were charged from a battery that is
part of the KIT and is 50% charged. By increasing the initial voltage of the NE Ungto 14 V
(up to the rated voltage of the generator set), its role in the KIT when turning the crankshaft
has increased even more (Figure 4). The value of the current strength of the NE Ing was close
to the current strength of the starter armature la almost throughout the entire attempt. At the
initial moment (t = 0.1 s) of rotation of the internal combustion engine crankshaft, the current
strength of the armature la was 477 A, of which the NE accounted for the current strength Ine
of the order of 397 A. The average armature current la was at the level of 150-196 A, while
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the current AB Iag did not exceed 60A during the entire attempt. This indicates that in this
case, the starter load was completely taken over by the NE, unloading the battery from the
starter currents. At the initial value of 12.17 V, the AB U g Vvoltage decreased by only 1 V to
11.16 V at the tenth second, and the NE Ugg voltage value changed from 14 V up to 10.24 V.
The engine crankshaft speed remained at 125 min-1.

Analysis of the distribution of current values between the AB and NE shows that in
the first 2-4 seconds of turning the engine crankshaft, energy storage can significantly reduce
the current flowing from the AB, which reduces the load on the batteries and extends their
service life. It also follows from the experimental data that lower values of the current flowing
from the AB when the NE is connected cause lower voltage drops on it. This increases the
reliability of the system ignition (the minimum permissible value of the uninterrupted spark
generation voltage of which should be 6 V).

Conclusions. Thus, the parallel connection of the supercapacitor-NE and AB allows
you to:

— unload the AB at the initial time, which makes it possible to use a smaller
battery capacity;

— increase the frequency of cranking of the engine crankshaft, especially during
the initial start-up period;

— reduce harmful exhaust when starting the engine;

— perform cranking of the engine crankshaft in the case of a highly discharged
battery;

— increase the voltage in the ignition system when the battery is very low (for
gasoline engines).

The development of an optimized standard-size range of KIT with NE remains an
important problem [2-6], the solution of which makes it possible to significantly improve the
technical and economic indicators of KIT and speed up the process of their implementation on
various samples of automotive equipment.
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Figure 1-The average frequency of cranking of the crankshaft ZMZ-4062.10 and the average current of the
starter armature 42.3708 when using AB 6ST-75A (50%)
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Figure 2 — Change of average current of the armature starter 42.3708,AB 6ST-75A (50 %), NEM-40/14 (12 V)
and the average frequency of rotation of a crankshaft of the engine ZMZ-4062.10
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Figure 3-Change in the average voltage and current of the starter armature 42.3708, AB 6ST-75A (50 %)
iMNE-660/12 (12 V) when turning the crankshaft of the engine ZMZ-4062.10.
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Figure 4-Change in the average voltage and current of the starter armature, AB 6ST-75A (50 %) and NE MNE-
660/12 (14 V) when turning the crankshaft of the engine ZMZ-4062.10
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SECTION IX. BIOTECHNOLOGIES
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CpaBHUTe/IbHAS XaPAKTEPUCTHKA TMTHEHNYeCKOro MoBeeHUs1 MeIOHOCHBIX MYeJl
PAa3HOI0 MOPOIHOIO MPOUCXOMKIEHUSI
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(Poccus, Pvibroe)
> OI'BHY ®AHI] Cesepo-Bocmoxka (CenexyuonHuiii yenmp no cpeorepycckol nopooe nuei
MeOOHOCHDIX)
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AHHOTAIHSA

N3yueHo TUTHEHUYECKOE TMOBEIEHUE MEIOHOCHBIX IT4YeJ Pa3HOTO TMOPOJIHOIO
MPOUCXOXKACHMS. [[1 CpaBHUTENBHOrO aHalu3a MHCIOJIb30BAHBI IYEJIIUHBIE CEMBbU:
Kapnarckoii mnopoael, «lIpuokckoro» mOpOJHOTO THIA CPEAHEPYCCKOW  MOPOJBL
l'uruennyeckoe mnoBeneHue u3ydeHo Mo crnoco0y Monuna O.A. YcTaHoBIEHa BBICOKas
TUTUEHUYECKass aKTUBHOCTh, IPH MakcuMalibHOM 3HaueHun 784 % y «IIpuokckoro»
MOPOJHOTO THUIIA CPEJHEPYCCKOW MOpPOAbI MUed MPU MHUHUMAIBHOW CTENEHH NOPaKEHUS
Bappoo3oM - 0,5 %, HauMeHbIIasg CTETIEHh TMTMEHUYECKOW aKTUBHOCTHU BBISIBIICHA Y ITYEI
KapnaTCKOM MOpOJbl, NP MaKCUMaJbHOM 3HadeHMH 69,1 %. Bpicokas rurmeHndeckas
AKTHBHOCTH OTMEUAETCSl HA paMKaxX ¢ KOPMOM U OTKPBITHIM PACIUIONAOM, B CBSA3U C 3TUM IS
BBICOKOM  JOCTOBEPHOCTH IIOKa3aTelisi TUTMEHWYECKOro IOBEIECHUSI PEKOMEHAYEeTCs
pa3Memarh TeCT-00bEKTHI B TPEX MECTaX B THE3/IE MUETHHON CEMbH.

KuroueBbie cjioBa: MEIOHOCHas IMYelna, TUTHEHMYECKOE TIOBEACHHE, Bappoo3,
PE€3UCTEHTHOCTh, TECT-00BEKT, MOPOA.

Ha mnporsbkeHMn MHOTMX JIeT MHPOBOMY IHEJIOBOJCTBY HAHOCUTCS OIPOMHBIN
HKOHOMHMUECKHUH yiiepO, OJHOW U3 MPUYMH, KOTOPBIX SBISIOTCS 3a00J€BaHUS MEIOHOCHBIX
nuen. PacnpocrpaHeHuto Oone3Hell CHOCOOCTBYET JESATEIbHOCTh YEJIOBEKA BCIIEACTBUE
MacCcOBOW MHTPOAYKIIMM MEIOHOCHBIX Mues 0e3 ydeTa UX SMU300THYECKOro COCTOSIHMSA, a
TaK)K€ PE3UCTEHTHOCTH. MaccoBasi MHTPOAYKILIMS MeIOHOCHBIX muen ¢ JlampHero Bocrtoka
CHOCOOCTBOBAJIO  PacHpOCTPaHEHUIO Bapoo3a. B pesynbTare MaccoBOro NpHUMEHEHHUs
XUMHUYECKMX mpenaparoB B Ooppbe c¢ Varroa Destructor, y Hero BsipaboTanachk
PE3UCTEHTHOCTh K JEHCTBYIOIIMM BEIIECTBAM IIPENApaToB, YTO IPOSBHIIACE B MAacCCOBBIX
BCIIBIIIKAX 3a00J€BaHus HE TOJIbKO Ha Tepputopuu Poccuiickoit denepannu, HO U B JPYTrUX
ctpanax EBponsl u Amepuku [9].

YcToluuBocTh muen K OOJNe3HSM M Mapa3uTaM HMeEeT NPUPOJHBIE MEXaHH3MBI, C
MIOMOIIIBI0 KOTOPBIX OHHU CONPOTHUBIISIIOTCA M TMOOEXKAAI0T BO3OYIHUTENS, BBI3BIBAIOIIETO
6one3Hb. OIHUM M3 TaKMX MEXaHU3MOB SBJISIOTCS pa3iudHble (OPMBI THUTHEHHYECKOTO
MIOBEJICHNUS, TPYMUHT, TOJIEPAHTHOCTS [4].

B 1931 roay anrnmiickuii yuensiii O. W. Park BmepBbie B cBoMX paboTax omucan
TUTHEHNYECKOE IIOBEJICHUE IYEJ, HANPABICHHOE HAa OYHMCTKY COTOB IIPH aMEPUKAHCKOM
rawible [13]. C. P. Milne (1985) yctaHoBus1 BO3MOXXHOCTH 0TOOpa ceMeil Mo CrocoOHOCTH
BCKpBIBaTh M yJIaJATh U3 SUEHKH 3aMOpOKEHHBbIM pacmion [11]. JlanHoe noBeneHue, Kak
ormeuyann Meccax (1979), Bkiarowaer TakkKe U yAaleHUE JIOOBIX YYKUX BEIIECTB,
OoOHapyKeHHbIX pabounMu muenamu BHYTpH yibsa. K. Moperro (1993) BHenpun Taxke
KOHILIENT TUTMEHUYECKOro0 IOBEIEHUS Yy pabouux Muels, YAAIMIOMMX KIemed u3
MHOHUIMPOBAHHBIX PACIIONHBIX sueek [12]. Ota ¢popMa rHrHeHNYEecKOro MOBEACHUS UTPaeT
BRXHYIO POJIb B JMHAMHUKE MOMYJSALUM CEMbU, TaK KaK OHAa MOXKET MpeloTBpalIlaTh, WIN
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CHI)KAaTh YpPOBEHb OOJIE3HEH pacIjiofla U CYUTAETCd OCHOBHBIM €CTECTBEHHBIM CpPEICTBOM
3alIUTHl MPOTUB AMEPUKAHCKOTO M €BPONEHCKOro THHIIbLIA, M3BECTKOBOTO paciuioja U
Bappoaro3sa [ 14-16].

B nocnennue rospl yCUIUICS UHTEPEC K POJIU TMTUEHUYECKOTO MOBEACHUS MYell IpU
Bappoarose. [locie Toro kak ObUIO YCTaHOBIEHO, YTO OCOOM Apis cerana MPOSIBISIIOT
TPYMUHT 10 OTHOIIEHHUIO K SKTOMAPA3UTY, MOSBHINCH HAOIIOIEHUS O TAKOH CIIOCOOHOCTH H Y
muen Apis mellifera (Morse, 1991). C momonipio cheMKH B HH(PAKPACHBIX JTydax 3TO OBLIO
nonreepxkaeHo. Ilepen cOpaceiBanneM ¢ ceOsi Mapa3uTOB IMYENbl MX SHEPTUYHO Kycaau U
JKEBaJlM, ouuIas cels OT HUX C MOMOIIbI0 nepeaHux u 3aaHux Hoxek (R. Thakur, K.
Bienefeld, R. Keller, 1997) [2, 4].

Bonbmioit umHTEpec B MupE BBI3BIBAIOT PE3YJIbTAThl CEJIEKIUOHHONW pPadOThl C
JATbHEBOCTOYHBIMHU ITYEJIAMHU, KOTOPBIC 00JIAA0T ONPEAICTICHHON YCTOMYUBOCTRIO HE TOJIBKO
K BappoaTto3y, HO u BUpYcy, nepeHocumomy uM (V. Kutznetzov, 2002). Mcnons3oBaHue 3THX
YeJ B COYETAHUH C APYTUMHU METOAaMHU KOHTPOJIA KJelIen aaet Hamnydimue pe3yabtatsl (T.
Rinderer, 2003). /lanbHeBocTOUHBIE MUYETbl COCYIIECTBOBANU ¢ Varroa destructor B TeueHue
3HAYUTEJILHOTO BPEMEHH, OHU 00JIaJlal0T BBICOKMM YPOBHEM TUTHEHHUYECKON CIOCOOHOCTH
(B. Kavinsekan, 2004) u naxe 4acTMYHO MEPENAIOT €€ NPU CKPEUIMBAHUU C APYTUMHU
nopogamu (J. W. Harris, T. Rinderer, 2004). B CILIA pa3paborana u mpuHsATa IporpaMMa
JMAIBHEUINET0 CENIEKIIMOHHOTO YIYYIIeHHs JaJIbHEBOCTOYHBIX ITYeNl W MPOU3BOJICTBA
TUTOJTHBIX MaTOK it kKommepueckux meneit (T. Rinderer, 2005) [2, 5, 6].

Tak, Harbo J. R. ¢ coaBropamu OOHapy:Xuil HOBYIO JIHMHHUIO IYell, KOTOpPbIE
MO/JICPKUBATIU HU3KYIO YMCIICHHOCTH KJICHIEH B YIIbE 32 CUET 3aJCP>KKH PEMPOAYKIIMH CaMOK
B sYeiikax ¢ pabOYuM pacIuiofOM. BbIIO BBISIBIEHO, YTO 3Ta JIMHUSA 00Jajana BBICOKHM
TUTHEHUYEeCKUM noBeaenuem [10].

Spivak u Gilliam, 1993; Oldroyd, 1996 3ameTmnu, 4To YactoTa BCTPEYAEMOCTH
TUTUEHUYECKOTO TIOBEJCHHS CPEIU IMUETUHBIX CEMEHl OTHOCHUTEIHHO HU3KA, U COCTABIISIET
okoso 10 % [16]. [TosTomMy anst mpOMITAKTUKY CHUXKEHHMS MHBAa3HUM B CEMbSX OCOOEHHBIN
WHTEpPEC TMPEJCTABISET CEJICKIUS MEIOHOCHBIX TYeJT C BBICOKUMHU TIOKA3aTeNsIMU
TUTUEHUYECKOTO TTOBEACHUSI.

[lens MaHHBIX MCCIIENOBAHUM — MPOBECTU CPABHUTEIIBHBIA aHAINW3 THTHEHUYECKOTO
MOBE/ICHUS Y MEJJOHOCHBIX IT4eJI pa3HOTr0 OPOTHOTO MPOUCXOXKICHHS Ha (hOHE Bappoo3a.

Marepuanbl 1 METOZIBI UCCIeNOBaHUM. MccnenoBaHusl MPOBECHBI B BECEHHE-JIETHUI
nepuon 2020 roma Ha skcnepuMeHTanbHOM mnaceke @DI'BHY «®HI[ mnuenoBoacTBay,
pacrionioxxeHHo# B Ps3anckas o6mactu, PeiOHOBCKOTO paiioHa).

OOBEKTOM UCCIIEIOBAaHUM TMOCIYKUJIO TPH ONBITHBIX Tpymmbel: 1 rpymnma — 10
MYEJIMHBIX CEMEW BHYTPUIIOPOJAHOIO TUNA cpeaHepycckoi nopoasl «IIpuokckuity, 2 rpynmna
— 10 nuenuHbIX ceMed Kaprarcko moponabl. Cuina MYENMHBIX CEMEe Ha Hayaio
AKCIEPUMEHTa cocTaBwia 4-5 ynmodek, 2-3 pamMKH pa3HOBO3pacTHOro pacmioga, 1-1,5 kr
MeJa, BO3pacT MaTku 3 Mecsa.

[TopoaHyro MpUHAIEKHOCTD OMPEISISITH 110 MOP(POIOTHIESCKUM U (DEHOTUITUISCKUM
npu3HakaM. [IpoOomoaroToBka MmpoBoaMiIack MyTeM oTOopa ¢ cotoBoit pamku 20-30-tu
ocobeit B Bo3pacte 2-3 cytok [Goetze, 1964], mocine moOMeNIeHHUs COTOBOM pPaMKH C
BBIXO/SIIIMMU TYENaMU B CEeTYaThld M30JATOp Ha 2-3 cyrok. DukcupoBaHue Mpod
OCYIIECTBIISIIIOCHh 3aBapUBaHUEM KaXk10To o0pasiia Bojoi, Harperoit 10 100 C°, mist BeiOpoca
myenaMud XOOOTKOB M TIPOBEICHHS aHalM3a Ha CTENEeHb MOPaXEHHOCTH KienoMm Bappoa.
[Tocne ukcupoBaHUs KaKIyr0 MpoOy YHMaKOBBIBAIU OTIEIHLHO B €MKOCTh — IUIACTUKOBYIO
0aHOUKY C IUIOTHO MpHJIETaroied BUHTOBON KpbIIKoi. [Ipo6sl 3amuBanucek gosepxy 70 %
PacTBOPOM STHJIOBOTO CIHUPTA, KOTOPHIA OOECIEYMBACT XPAHCHHE XHTHHA B JIOCTATOYHO
MSATKOM COCTOSIHUU JJIs IPENnapupOBaAHMUSL.

Omnpenenenyue MOPOAHON NPUHAJIEKHOCTH MPOBOAMIOCH HA OCHOBAHHWU aHAIM3a
CIEYIOIINUX TOKa3aTeneil: UIMHa XO00O0TKa; JJIMHA TPEThero TEpruTa, MIMPUHA TPETHETO
TEpPruTa; KyOMTaJbHBIM MHJEKC; Tap3ajbHBbIH WHIEKC; TUCKOMAAIBHOE CMEUICHHE; AJUHA
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MPaBOro MEepelHero Kphlia; IIMpPUHA MPAaBOTO MEpeIHEero KpbLia; OKpacka Tella; 4acToTa
BCTPEYAEMOCTH KEJITU3HBI.

['uruennyeckoe MoOBeJEHUE MEIOHOCHBIX MMYeNl oneHuBaiu 1o «Crocoly OIeHKH
TUTUEHUYECKOTO TMOBeIeHUs myem» onucaHHoro Moauneim O.A. (2012), ocHOBaHHOTO Ha
CITOCOOHOCTSIX MY pa3pyllaTh U yAaIsATh U3 THE3T MHOPOIHBIN MaTtepual [7].

WNHopoaHbIil MaTeprall pa3Melaid MEX/1y COTOBBIMU paMKaMH THE3/ia IMYENl Ha CPOK
24 yaca. B kauecTBe MHOPOAHOIO MaTepuaia UCIHOJb30BAIN TECT-O0BEKTHl M3 Oymaru st
akBapenu pazmepoMm 10,5%7 cm. TecT-00BEKT pa3mMeyanu Ha YYETHYIO M HEYYETHYIO YacCTH.
VYuernas yactb cocrout u3 200 kBagpaToB 5x5 mm. IIpu Takoil pazMeTke JIMCTOB y4YeTHas
YacTh TIIOJIHOCTBIO DACHOJIaraeTcs MEXAy COTaMH, a He OpycKaMH COTOBBIX PaMOK.
HeyueTHast yacTe UMEET JUHUIO JJI YCTAaHOBKU KPEIUICHWM, U €€ YKPEIUISIIU CKOTYEM BO
n30exxaHue pasrppi3aHus muenaMu [8]. B Kakayo muearHyro ceMblOo MOMENIATIH 1Mo 3 TecT-
o0beKTa, MOJBEHIMBAs UX B yjdaX MEXAY paMKaMU C Pa3HOBO3PACTHBIM pPAaCILIONOM.
Pa3menienne noaocok MpoBOAMIIOCH B THE3JaX MUYENIMHBIX CEMEN TPEXKPATHO C MHTEPBAIIOM 5
nHEell. Yder KoiuuyecTBa YAANEHHOTO MaTepuaia MPOBOJWIM MO YHCIY pa3pyLICHHBIX
m4eIaMy KBaJpaTHKOB y4eTHOH vactu (¢oto 1).

:

.

Pucynox 1 — Pasmewenue mecm-obvexma 6 cHezoe N4eIuHol cembl. a — ROCMAHO8KA, 6 — uzvamue mecm-
obvexma uepes 24 uaca.

Pe3ynbpTaThl O pa3MeIIeHHBIM B THE3/I0 MUEIIMHONW CEMBbH TECT-00BEKTaM MPUBOININ
K CpeIHEMY 3HAUEHUIO.

JluarHo3 Ha Bappoo3 B YCIOBHUSX IACEKH CTaBWJIM HAa OCHOBAaHUHU BU3YaJIbHOTO
oOHapyxeHus kieneil Bappoa B cMbiBax ¢ muen [1].

[Tony4yeHHble SKCIEpUMEHTAJbHBIE JIaHHBIE O00pabOTaHbl C HCHOJIb30BAHUEM
KoMIbloTepHON mporpammel Excel.2016, ¢ pacuerom cpeqHMX 3HauY€HUH M CTaHIAPTHOM
OIIINOKHU.

Pe3yabTaTsl Hccie10BaHMI.

IloponHass NpUHAIIEKHOCTH  MEJOHOCHBIX IYEN  Pa3HOTO  IPOMCXOXKICHUS
OIleHUBAJIach MO MOP(Po-(PEHOTUNMMUECKUM TMPU3HAKAM: JUIMHA XO0O0TKa, IJWHA TPEThETO
TEpruTa, IIHPUHA TPEThEro TEpPruTa, KyOUTANbHBIA WHAEKC, Tap3albHbI MHIEKC,
JTUCKOMIATIbHOE CMEIlleHUe, UIMHA TMepeHero Kpblia, UIMpHUHA MEPEAHEro Kphlia, HAIUYue
KENTU3HBI B OKPACKe BTOPOTO U TPETHEro TepPruToB (Tadbmuma 1).

I[To  pesympraram  mopdo-peHoTunmuueckoro  oOCIEAOBaHUS  YCTAaHOBJICHA
IPUHAJIEKHOCTh MUENIUHBIX ceMell [IprokckoMy MOpoJHOMY THIY CPEIHEPYCCKOM MOpObI
U KapraTcKoW IOpoje, BCE HCCIENyeMble IMYeNbl HMEIN XapaKTepHble MPU3HAKH CBOEH
HIOPOJIBI.
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Tabnuya 1.
Ilopoonas xapaxmepucmuxka MeOOHOCHbIX NYeJl ONbIMHBIX 2PYNN
I'pynna
Mopdo-heHOTHIHIESCKUI TTOKA3aTeNb HepBa’f Bropas
(«IIpuokckuit TUI
N (Kapnarckas)
CpEIHEPYCCKOM MOPOIBI)
JlnmHa X000TKa, MM 6,34+0,08 6,35+0,01
Toetuii TepruT. MM JIIIMHA 2,32+0,01 2,26+0,01
p prut, IIUpUHA 4,71+0,05 4,91+0,02
KyOuransHsiii uHICKC, % 44,96+0,87 42,65+1,14
Tap3anbHblil uHICKC, Y0 59,95+0,16 58,60+0,24
OTpHUIIATENILHOE 23,32 1,11
Zl;l;gmgiizm:/oe HeUTpanpHOe 19,34 8,16
B 70 MOJIOKUTEIHHOE 57,34 90,73
Ilepennee kpbLio, JIIIMHA 9,25+0,06 9,63+0,02
MM IIUpUHA 3,2+0,01 3,27+0,01
OKpacka Tesna Cepas IlenennpHast
Hanu4aue xenTu3Hsl, v
% BTOPOH TEPTUT 20 -
TPETHH TEPrUT 36 8,08
KomunuecTro 06CJ1e)1013aHH1)1x oco0eli B 130 270
MTOPOJTHOM TpyIIe, MmIT.

CreneHb TUTHEHHUYECKOTrO IIOBEACHUSI MCOOHOCHBIX nuén OmnpeacisIcT yCTOfI‘IPIBOCTL
YEIMHON ceMbU K 3a00JeBaHUSAM M HaIlpaBlieHa Ha yJaJeHHEe HMCTOYHMKA BO30YyIUTENs
(HampuMep, 3a00JEBIIMI pPAcIUIoN) W3 MYEIMHOW ceMbH. | MrHeHHYecKoe IOBeNeHUE Yy
[UEIMHBIX CeMeW BbIpaXkaeTcsi MOo-pasHOMY. MeJOHOCHBbIE MYEesbl, CKIOHHBIE TINATEIBHO
Oo4yHIare CBOC T'HE310, AKTHBHO BI)I6paCI)IBaIOT I/IH(i)I/IHI/Ip}IIOHIGG Ha4daJlo, CHMIKasd, TEM
caMbIM, CKOpPOCTb paciipocTpaHeHus uHpekuuu [3]. B Tabnune 2 npeacraBieHbl pe3yabTaThl
OLCHKHU TMTUCHHUYCCKOT'O MOBCACHMS IMYECJI, IBYX ONBITHBIX I'PYIII Pa3HOI'0 IPOUCXOXKIACHUS.

Tabnuya 2.
Tucuenuueckoe nogedenue nuen pasHvix NOpoo Ha Qone nopasxcerus 6appoozom, n=10
I'pynna
ITokazarens HepBa;}' Bropas
(«I[TproKCKU THII»
N (KapmaTtckast)
CPeIHEePYCCKOM MOPOJIBI)

KpaTHOCTh IOCTaHOBKH TecTa 3 3
Crenenb nopaxenus, % 0,8+0,32 1,2+0,33
I'uruenndeckas akTUBHOCTD, % 57,244,774 55,85+8,12

B mnepBoii omnpITHOW Tpymnme BBIABICHO Oojiee HHU3Kas CTENEHb HMHBA3UU IPU
MUHUMaIIbHBIX 3HaueHus1X 0,4 %, a makcuManbHbIX 1,6 %, CpeHss CTeeHh MHBA3UU HUXKE
Ha 34 % 1O CpaBHEHHIO C IYEJIMHBIMH CEMbSIMM BTOPOM ONBITHOM TpYIIBI, IA€
MMHHMAJIBHBIN ITOKa3aTeab crerneHy nasasun 0,9 %.

I'uruennyeckoe moBeneHUE Oosiee BBIPAKEHO TAKXKe B MEPBOM TPYIIE, MMOKa3aTellb
npeBbllIall BTOpYIo rpymnmy B cpenHeM Ha 0,2 %. Ilpu cpeiHuX MakCUMalbHBIX MOKa3aTeNsax
78,4 %, B TO BpeMs Kak JaHHBIM IOKa3aTelb BTOPOW IpyNIbl HE IpeBbicuI 69 %, uTo
noctoBepHo MeHbIe Ha 10,2 % (P<0,05).

IIpu pa3memieHun TecT-00BEKTOB B T'HE3/1aX MUYEIMHBIX CEMEH, BBIIBICHO, YTO
TUTHUEHUYECKOE IMOBEJICHUWE 3aBUCUT OT MecTa HMX pa3MelleHuss M YPOBEHb JaHHOIO
MOKAa3aTeNsl aHaJOTMYEH B OIBITHBIX TIPYyNNax, HE3aBUCUMO OT IIPOMCXOXKAECHUS IT4Ell.
Bricokast cTeneHb TMrMeHNYecKOol akKTUBHOCTH OTMEUYEHA Ha KOPMOBBIX paMKax, IJIe CTeNeHb
TUTMEHUYECKOT0 ToBeIeHUs Bhle B 1,3-2,1 pasza mo cpaBHEHHIO ¢ APYTUMH paMKaMu (pHcC.
1).

JlocTaTOuHBIA BBICOKMH YPOBEHb I'MTMEHHYECKOTO MOBEAECHHUS IYEIbl IPOSBISIIM Ha
paMKax C OTKPBITBIM PpacIUIONOM, TJ€ CTENEHb TMIMEHWYECKOIrO IOBEIEHHUS B CpPEAHEM
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cocraBuna 62-68 %, 4TO B CpeJHEM BBIIE 0 CPAaBHEHHIO C paMKaMU II€YaTHOTO H
CMEIIIaHHOT 0 paciuioaa B 1,2 pasa.
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H "MprOKCcKKUIA TN cpegHepyccKol nopoapl < KapnaTtckas nopoaa

PuC)/HOK 2 — Tueuenuyeckas akmusHOCHb MEOOHOCHbIX NYel ONbINMHBIX cpynn, %

Y4uThIBas, YTO MEIOHOCHBIE IUENbl MPOSBIIAIOT PAa3HYI CTENEHb T'MIMEHHUYECKOTO
MOBEJICHHUS Ha PAa3HBIX paMKax, JUIsi 00j1ee OObEKTUBHOW OLIEHKH PEKOMEHAYETCsl pa3MellaTh
TPU TeCT-00BEKTa Ha PA3HbIX paMKaX B OJHON MYEITMHON CEMbE, YTO BO3MOKHO 00YCIIOBIEHO
Pa3HBIM )KHU3HEHHBIM IIKJIOM ITYSITMHON CEMBHU M €€ TIOTPEOHOCTEH B Pa3HBIX THIIAX STYCEK.

3aKkiro4YeHrue. YCTaHOBJIEHO M3MEHEHHE CTENEHH TUTMEHWYECKOTO IIOBEIEHUS Yy
Pa3HBIX MO MPOUCXOKICHUIO MENOHOCHBIX Iuen. ITgenbr «IIpmokckoro» mopogHoro Tumia
CPEAHEPYCCKOM MOPO/Ibl, MPOSBISIIOT 00Jiee BHICOKYIO CTENEHb T'MIMEHUYECKOI0 TOBEIACHUS.
Taxke NpHU3HAK OTIMYAETCS BHYTPHU IOPOJBI, B CBSI3M, C YEM PEKOMEHJIYETCS NMPOBOJIUTH
0TOOp MYENMHBIX CeMeH C BBICOKMMM IOKa3aTelsIMU THUTHMEHWYECKOTO IOBEIEHUs [Uis
CHIKEeHMsI MHBa3uu. OTOOp MYENMHBIX ceMell MO JaHHOMY NpPU3HAKYy MO3BOJIUT MOIYYHUTh
BBICOKOPE3UCTEHTHBIX K Bappo0o3y JHUHUU, YTO 3HAYUTEIBHO CHU3UT IIPUMEHEHHUE
XUMUYECKHUX CPEACTB, 3arPSI3HAIONINX MPOAYKTHI ITYEIO0BOJCTBA U OKA3bIBAIOIINX HEraTUBHOE
BIIMSTHUE HA MEJOHOCHBIX ITYEIL.

OpHuM M3 CIIOCOOOB OIpENENeHUs] TUTMEHUYECKOro MOBEJCHUSI MEAOHOCHBIX I4Yes
MOXKHO PEKOMEHJ0BaTh crnocod, omnucaHHbii O.A. MouHBIM, KOTOpBIM CHUXAET
TPYAOEMKOCTb IpOLIEcCca U HE TpeOyeT IPUMEHEHUS CIIEUAIbHOr0 000py0BaHUs.
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Abstract

Extensive experimental researches of the author of the article showed that in T-profile
beams, despite the fact that with an increase in the length of the shear span, the bearing
capacity along inclined sections significantly decreases, the effect of overhangs of
compressed flanges on the bearing capacity of these beams, on the contrary, increases, and
when, with an increase in the length of the shear span, the beam becomes equal in strength in
normal and inclined sections, the effect of overhangs, as a rule, becomes the same in both the
strength of normal and the strength of inclined sections, which is not taken into account in the
regulatory documents of Russia, the USA and a number of other countries. At the same time,
experiments have shown that the smaller the rib width in the cross section of bent reinforced
concrete T-profile beams (standard beams of bridge structures on the territory of Russia), the
greater the effect of the overhangs of compressed flanges on their bearing capacity along
inclined sections.

The values of the influences on the bearing capacity of bent reinforced concrete
elements of such factors as: the forces of engagement of the rough surface of the banks when
they are displaced in an inclined crack from the action of the load; the nagel effect in the
longitudinal steel reinforcement at the intersection of it with an inclined crack; prestressing in
longitudinal steel reinforcement, depending on the amount of transverse steel reinforcement
and the width of the cross-section of the elements, etc.

The technology for conducting experimental researches will have a positive effect for
the development of a reliable theory for calculating bent reinforced concrete elements along
inclined sections only when it includes the whole complex of a variety of the influence of the
main factors on the operation of the researched elements with its in-depth analysis.

Key words: bent elements, bearing capacity, experimental researches, inclined
sections, stress-strain state, calculation method.

Introduction

In the 60s-70s of the last century, thanks to numerous experimental and theoretical
research of Russian scientists such as: A. A. Gvozdev, S. A. Dmitriev and S. S. Davydov, V.
V. Mikhailov, A. P. Vasiliev, V. I. Murashov, etc. the method for calculating reinforced
concrete elements by limiting states, included in the regulatory documents, has received
significant development.

The method for calculating bent reinforced concrete elements in the stage of failure
along inclined sections using the theory of equilibrium of ultimate forces, proposed in 1946
by A.A. Gvozdev and M.S.Borishansky, was adopted instead of calculations using the truss
analogy method developed by E. Mersh (Germany) which in those years was used as the main
calculation method in the USSR. The proposed calculation method made it possible to move
from the conditional stresses to the actual forces in the inclined section, which was
subsequently included in the USSR regulatory documents. However, V.G. Karabash in his
article «Chipping during bending of reinforced concrete beams» (1955) criticized the methods
of calculating bending reinforced concrete elements along inclined sections existing at that
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time, justifying the need to carry out such a calculation for the combined action of bending
moments and shear forces at the action of the load, which is a very relevant factor for many
researchers at the present time.

Among foreign researchers in the field of calculating the strength of inclined sections
of bent reinforced concrete elements, referring to the results of experimental researches, one
should especially note the works of F. Leonhardt and R. Walter (at the University of Stuttgart
- Germany); as well as the works of J. G. McGregor and J. M. Henson, E. M. Zvoyer and S.
P. Siesse (USA); works by N. Ryusch and J. Wiegerust (Germany); R. Elstner's experiments
(USA); G. N. I. Kani, R. Varner, A. Hall and others. It should also be noted the work of
Professor of the Vienna University of Technology Rudolf Zaliger, who presented the results
of research, including in the field of strength calculation of bent reinforced concrete elements
along inclined sections, in 5 editions of his book «Reinforced Concrete Calculation and
Design». The first edition of the book was published in 1905, the 5th edition, in September
1925. The book includes not only computational and graphic material with the presence of a
large number of tables, but also many photographs based on the test results of reinforced
concrete elements, where many processes of the formation and development of cracks as well
as the destruction of reinforced concrete elements are clearly displayed. Some of the results of
research by Rudolf Zaliger may be relevant to the present time.

However, in many theoretical researches on calculating the strength of bent reinforced
concrete elements along inclined sections carried out both in Russia and in a number of other
countries, there are significant drawbacks.

For example: 1. The influence of prestressing on the strength of inclined sections of
bent reinforced concrete elements in the regulatory documents of Russia and a number of
other countries is accepted without taking into account the amount of transverse steel
reinforcement and the width of the cross-section of rectangular and T-profile elements. The
experiments of the author of the article have shown that the larger the cross-sectional width of
bent reinforced concrete elements, the greater the effect of prestressing on the strength along
inclined sections, and with a large cross-sectional width of the elements, transverse steel
reinforcement can be abandoned without reducing the strength (for example, in prestressed
hollow-core slabs of residential and civil buildings with a length of 6 meters or more);

2. The influence of transverse steel reinforcement on the strength of inclined
sections in the design model is taken without taking into account the magnitude of the
prestress in the longitudinal steel reinforcement, the shape of the cross section (in the
experiments indicated below by the author of the article, it was also found that the smaller the
rib thickness in the cross section of rectangular and T-profile beams, the greater the intensity
of deformations in the transverse steel reinforcement after the formation of inclined cracks,
under the action of a load), without taking into account the type of load (with the same load
value - in beams loaded with uniformly distributed load, the stress in the clamps is much less
compared to similar beams loaded with concentrated forces).

The lack of extensive targeted experimental researches in order to obtain data for
orientation when drawing up a methodology for calculating the strength of bent reinforced
concrete elements along inclined sections led to the fact that, as noted above, in the regulatory
documents of Russia - SP 63.13330.2012 «Concrete and won concrete construction.», as well
as in the regulatory documents of a number of other countries, a number of significant
shortcomings have been identified, including a significant drawback that the effect of
overhangs of compressed shelves is not taken into account at all in the strength calculations
along inclined sections of T-profile beams. Apparently, such a theory was adopted on the
basis of tests of beams with small shear spans, thick ribs in the cross section and a large width
of thin compressed flanges, where the effect of overhangs of compressed flanges on their
bearing capacity along inclined sections can indeed be neglected.

The variety and completeness of the obtained results of targeted experimental studies,
some of which are given in this article, are the main factors in the development of a reliable
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theory for calculating the strength of bent reinforced concrete elements along inclined
sections.

Main part

To improve the methodology for calculating bent reinforced concrete elements along
inclined sections, laid down in the regulatory documents of both Russia and a number of other
countries, the author of the article tested over 500 beams of rectangular and T-profile.

The first tests were carried out at NI1ZhB (Moscow) since 1974. B In accordance with
the assigned tasks, 24 experimental reinforced concrete prestressed beams and beams without
prestressing were tested. Rectangular beams 15x30 cm in size, freely supported at the ends,
which, during testing, were loaded with two concentrated forces symmetrically located
relative to the middle of its length. The cubic strength of concrete for all test samples of the
same is provided, which averaged 50 MPa. The lower longitudinal steel reinforcement
consisted of 2&18 A.-V, upper longitudinal steel reinforcement - 2&10 A,-VI. The tension of
the steel reinforcement was carried out on a stand consisting of three lines. Each series of test
samples, consisting of six beams, was manufactured on a separate line of the stand (Fig. 1),
which made it possible to have the same value of prestressing of longitudinal steel
reinforcement in all samples of the series.
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Fig.1. General view of prestressed beams located on the stand and beams without prestressing located outside
the stand (see on the right).

The connection of individual rods of longitudinal steel reinforcement along the length
of the stand was carried out using couplings and pressed heads (Fig. 2 - threaded connection),
since welding of steel of classes Ar-VY and Ar-VY1 is not recommended according to technical
conditions.

The steel reinforcement was tensioned by a hydraulic jack using a pumping station.
Before tensioning the longitudinal steel reinforcement, strain gauges are glued with a chain on
the upper and lower edges of each rod and they are carefully insulated from moisture and
possible damage during the laying and compaction of concrete (fig. 1 and fig. 2 - wires from
strain gauges). The tensile forces in the rods of the longitudinal steel reinforcement were
controlled by strain gauges, strain gauges with a base of 100 mm, as well as by the pressure
gauge of the pumping station.
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Fig.2. The connection of the bars of the longitudinal prestressing steel reinforcement
length of the stand.

In addition to the strain gauges glued to the longitudinal steel reinforcement, in order
to control the deformations occurring during the descent of the prestressing of the
reinforcement, as well as during the storage of the samples until the moment of their testing,
on the lateral surface of the beams after removing the formwork, strain gauges with a base of
50 mm were also partially glued (Fig.3).

To control the loss of prestresses in longitudinal steel reinforcement from stress
relaxation, a similar steel reinforcement was tensioned on a separate stand at a temperature of
208C. This control is carried out with the help of dynamometers during the entire time of
concrete hardening up to the descent of the pre-tensioning of the steel reinforcement.

During the specified time period, the stress relaxation in the reinforcement proceeded
most intensively and, after the tension was released, by the time the beams were tested, it
sharply decreased depending on the value of the controlled preliminary stresses.
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Fig. 3 General view of location of the strain gauges on concrete.
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On concrete, strain gauges were glued along the entire length of the upper edge of the
beams, as well as on the lateral edge in the places where normal and inclined cracks were
supposed to form (see Fig. 3).

Such a scheme for gluing strain gauges made it possible to evaluate the most stressed
zones of concrete, to obtain its ultimate deformations during destruction, to reveal
approximately the height of the compressed zone of concrete both above normal and above
inclined cracks, and also to assess the nature of the development of deformations in normal
and inclined sections throughout the entire zone of action of bending moments and shear
forces taking into account the presence of cracks. Dial indicators are installed along the ends
of the beams (see Fig. 3) to assess the possible slippage of the longitudinal steel reinforcement
in the support areas after the formation of inclined cracks near the supports.

Thus, the use of a large number of experimental beams (24 test samples), the use of a
perfect installation for their testing, the use of about 4 thousand strain gauges, as well as a
large number of mechanical and electrical measuring instruments, ultimately made it possible
to obtain a detailed picture of the stress-strain the state of concrete and steel reinforcement
along inclined sections of bent reinforced concrete elements under the action of shear forces.

The beams were tested on a jack installation with two weights symmetrically located
relative to the middle of the span. According to the readings of the strain gauges obtained
during the testing of beams, graphs of the distribution of deformations in concrete (Fig. 4) and
steel reinforcement (Figs. 5 and 6) were built, the analysis of which made it possible to reveal
the following.
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Fig. 4. Distribution of longitudinal deformations in concrete when testing a prestressed beam b-1-1a (a) and a
beam without prestressing 5-111-1 (6):
— — — after the formation of normal cracks; . * —during the development of a
critical inclined crack; — — before the destruction of the beam
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After the formation of cracks normal to the longitudinal axis of the beam (before the
formation of inclined cracks), along the length of the beam, the shortening deformations of
the upper face were distributed linearly with a maximum under load and zero values at the
support (see Fig. 4 — dashed lines). After the formation of inclined cracks and in the process
of their development with an increase in the load, in the zone of action of transverse forces, a
redistribution of the indicated deformations took place. At the places where the load was
applied, the shortening deformations increased sharply, and in the areas located closer to the
support, they decreased, turning into elongation deformations (see Fig. 4 - dash-dot lines). At
the stage of development of inclined cracks, on the lateral faces of the beams, it can be seen
that, with an increase in the load, the closer the normal sections are to the beam support, the
lower the neutral axis went down. The maximum values of shortening deformations in normal
sections along the length of the zone of action of transverse forces by the time of destruction
of the beams moved from the upper face in the section under load to 1/3 4 1/4 of the height of
these beams from the lower face in the sections located closer to the supports (see Fig. 4 -
solid lines). With the formation of inclined cracks in the zone of action of transverse forces in
the test beams, under the action of a load, a temporary insignificant instantaneous closure of
normal cracks in the zone of pure bending was observed. In this case, the height of the
compressed zone of concrete above normal cracks did not decrease until the destruction of the
beam along inclined sections.

In the process of testing beams, the research of deformations in longitudinal steel
reinforcement in the section between the support and the line of load action, carried out using
strain gauges glued on two diametrically opposite sides of this steel reinforcement (Fig. 5),
makes it possible to obtain deformation diagrams of the upper and lower fibers of the bar, on
the basis of which it was planned to establish the presence in the steel reinforcement of the
nagel effect at the points of its intersection with an inclined crack.

In places where an inclined crack intersects, the longitudinal reinforcement undergoes
local bending - the deformations on its upper and lower edges differ from each other. As you
move away from this place, the difference between the values of deformations on opposite
faces of the bar decreases and becomes equal to zero at some distance (see Fig. 5).

With an increase in the load, a new inclined crack appears, and at the point where it
intersects the longitudinal steel reinforcement, the following jump is observed in the
difference in the deformation values on the upper and lower edges of the bar. In this case, in
the section of the length of the longitudinal steel reinforcement, limited by inclined cracks, the
deformation diagrams of the lower and also the upper fibers change sign relative to the line of
axial deformations (see Fig. 5). This nature of the deformation change indicates that under the
influence of local bending at the intersection of the inclined crack, the longitudinal steel
reinforcement perceives part of the shear force from the load, i.e. in the longitudinal steel
reinforcement, the nagel effect is manifested.

In the experimental beams, according to the deformations of longitudinal steel
reinforcement on diametrically opposite upper and lower fibers, the transition to stresses is
carried out using the elastic modulus of the steel reinforcement. If the strains on the extreme
fibers of the longitudinal steel reinforcement exceeded the values of the conditional
proportionality limit €, , then the stresses were determined using the o5 — & dependence
diagram.

Ny =224 (1) M, = 25 2)
dMg
Shear force (nagel effect) Qg = — (3)

The value of the shear force Qg at the moment of destruction of the beams, depending
on the strength of concrete, the amount of longitudinal and transverse steel reinforcement, the
length of the shear span and other factors, ranges from 5 — 15 %, and in some cases reaches
25% of the ultimate shear force perceived by the beam.
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During the tests, it was found that the experimental longitudinal forces in concrete
over an inclined crack, obtained taking into account the actual height of the compressed zone,

were less than the experimental forces in the longitudinal reinforcement at the intersection of
the inclined crack.
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Fig. 5. Distribution of deformations along the length of the longitudinal steel reinforcement in the 5-111-1 beam
without prestressing:
a) before inclined crack formation (0.3 P pasp.);6) before the destruction of the beam (P pasp.); —
deformations along the upper face of the longitudinal steel reinforcement; — — — deformations along
the lower edge of the longitudinal steel reinforcement; — e — medium deformations

The difference in the magnitude of the longitudinal compressive forces in concrete and
tensile forces in the steel reinforcement indicates the presence of additional forces in the
inclined section, contributing to their balancing. These forces are the forces of engagement
arising along an inclined crack when the rough surface of its edges is displaced with an
increase in the external load. The vertical component of the engagement forces increases the
shear force absorbed by the beam. The longitudinal and transverse components of the forces

of engagement N3 and Q3, are determined from the equations of equilibrium of horizontal and
vertical forces obtained from experiments.

N; =Np; —Nsz;  (3) Qs = Q= Qb1 = Qs — Qsw (4)
The values of the vertical component of the forces of engagement, depending on the
percentage of transverse reinforcement, the size of the shear span and the force of
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compression of concrete by prestressing steel reinforcement, by the time of destruction of the
elements ranged within 2040 %, and in some cases reaches 55% of the ultimate shear force
perceived by the beam.

The greatest value of the shear force from the external load perceived by the
longitudinal steel reinforcement (nagel effect) occurs after its intersection with an inclined
crack. With a further increase in the load due to the destruction of the protective layer of
concrete along the longitudinal steel reinforcement towards the support, the value of the nagel
effect decreases. The influence of the forces of engagement of the rough surface of edges
arising in an inclined crack when they are displaced, on the strength of bent reinforced
concrete elements along inclined sections, on the contrary, increases with an increase in the
external load.

The transverse steel reinforcement is made in the form of closed clamps with a
diameter of 6 mm from steel of class A-l. On each of the clamps of the transverse steel
reinforcement, 6 strain gauges with a base of 20 mm were also glued (3 strain gauges on each
branch) (Fig. 6).

Before the formation of inclined cracks at the beginning of loading of the beam, small
shortening deformations are observed in the clamps (see Fig. 6). After the formation of
inclined cracks, the clamps are deformed unevenly along their length, there are sharp jumps in
the elongation deformations at the points of direct intersection of the clamps with these
cracks. In beams without prestressing, the attainment of the yield strength in all clamps
crossed by an inclined crack was observed at a load of 70 - 85% of the breaking load (see Fig.
6)
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Fig. 6. Relative deformations in clamps during festing of

E-III-I beam.

Note: 1) strain gauges marked without a dash refer to the
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2) The symbol ~—* indicates that the strain gauge has
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In prestressed beams at a load of 85 - 90% of the breaking load, reaching the yield
point was observed only in some clamps crossed by an inclined crack, while reaching the
yield point in the remaining clamps was observed immediately before and during the
destruction of the beams. In beams without prestressing in some clamps, at the stage of
fracture, the elongations entered the hardening zone of the steel.

In addition to 24 experimental rectangular beams tested at NI11ZhB (Moscow), for the
research of the stress-strain state and strength of bent reinforced concrete T-profile elements
along inclined sections in the presence of one-, two- and triaxial prestressing of steel
reinforcement (Fig. 7 and 8), 48 beams were tested with different cross-sectional dimensions,
the number of transverse steel reinforcement, the amount of prestressing, and other factors.

Fig. 7. General view of the installation for testing beams at one -, two - and triaxial prestressing of steel
reinforcement.

The research includes a complex process of manufacturing and testing experimental
reinforced concrete beams, moreover, in the practice of construction and scientific research
both in Russia and abroad, the author of the article was the first to carry out triaxial
prestressing of bent reinforced concrete elements.

For experimental research, T-profile beams were made with thin ribs in cross-section
(ratio b/h = 0.18) and with broadenings in the lower zone designed to accommodate
longitudinal steel reinforcement and to ensure the stability of beams during their testing -
models of beams of bridge structures. To compare the effect of prestressing in longitudinal
steel reinforcement on the strength of beams along inclined sections, similar rectangular
beams were made without flanges in the compressed zone of concrete. It should be noted that
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in rectangular beams with thin ribs in cross-section, uniaxial prestressing of longitudinal steel
reinforcement did not at all increase the strength of beams along inclined sections, or
increased insignificantly (by 1.06 times). In similar T-profile beams with thin ribs,
prestressing in longitudinal steel reinforcement increased the strength along inclined sections
within the range from 1.12 to 1.35 times. With an increase in the relative thickness of the rib
in the cross section of the beams, the effect of prestressing of the longitudinal steel
reinforcement on their strength along inclined sections increased.

Very valuable and necessary when designing (especially the spans of bridge
structures) is the operation of beams under load with triaxial prestressing of the steel
reinforcement, in which their brittle fracture is excluded. Despite the heavy loads and
deflections in the beams, their destruction occurs plastic.

Fig. 8. Anchoring of prestressing transverse steel reinforcement in compressed flanges (near beam), and also in
flanges and ribs (far beam) in bent reinforced concrete I-beam elements.
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AHHOTAIHSA
B HacTosmiei ctaTbe NpUBEIEHBI PE3YbTaThl SKCIIEPUMEHTAIBHBIX HCCIIEJOBAHUN 110
TeHEepalii 3BYKOBOTO H3JIYUYCHHUS JJEMEHTOM BE3JICXOIHOTO JABWKHTEIS — 0a30BBIM

[WIMHAPOM TIPU €ro JBIKEHHH IO JIbAY. AKTYaJIbHOCTh Pa0OTHI PaCCMOTPEHA B KOHTEKCTE
OXpaHbl OKPYKAIOIICH Cpeabl BOOOIIE M B YAaCTHOCTH HEOOXOIUMOCTH CHUIKCHHS
AKyCTHUYECKOT'0 3arpsi3HEHHS MPU UCTIOIb30BAHUH BE3JEXOAHBIX MAIINH MPU UX JBUKEHHUHU I10
3aMEp3IIUM BoIoéMaM B 3UMHHUIA neproJl. B paboTe mpuBeaeHbl pe3yabTaThl CTATUCTHYECKOM
00pabOTKM TONYyYEHHBIX JIAHHBIX, OIEHEHa TOYHOCTh TMOJYYEHHBIX PETrPecCHOHHBIX
3aBUCHMOCTEH, TIPOM3BEJIeHAa HX TMPOBEpPKAa HAa aJCKBAaTHOCTh W BOCHPOU3BOIUMOCTb.
I[anLHeﬁmee Pa3BUTHUEC OIIMCAHHBIX HAYYHBIX I/ICCJ'IGI[OBaHI/II\/JI CBsA3aHO C B BBISIBJICHUEM
MOTCHIIMATBHBIX ~ BO3MOXKHOCTEH  CHWIKCHHME aKyCTHYECKOTO IIyMa, CO3JaBaeMOro
JBUXKYIIEHCS BE3IEXOIHOM TEXHUKON JUIsi oOecrieueHrss KoOM(POPTHOU paboOThI omeparopa U
CHI)KEHUSI aKyCTHUECKOT0 3arpsiI3HEHUS OKPYKaIOIIEH Cpebl.

KiroueBble ci0Ba: SKCIEpUMEHTAIbHBIE HCCIEAOBAHUS, POTOPHO-BUHTOBOM
JIBUKUTEIh, 0a30BBIN MITMHAP, aKyCTUICCKOE U3ITyICHHUE.

Abstract

This article provides a results of experimental studies on the generation of sound
radiation by an all-terrain propulsion element — the base cylinder when it moves on ice. The
relevance of the work is considered in the context of environmental protection in general and
in particular the need to reduce acoustic pollution when using all-terrain vehicles when
driving on frozen reservoirs in winter. The paper presents the results of statistical processing
of the obtained data, evaluates the accuracy of the obtained regression dependencies, and
checks their adequacy and reproducibility. Further development of the described scientific
research is associated with the identification of potential opportunities to reduce the acoustic
noise created by moving all-terrain vehicles to ensure comfortable operation of the operator
and reduce acoustic pollution of the environment.

Key words: experimental studies, rotary-screw propulsion, base cylinder, acoustic
pressure.

BBenenmne. Jlns  oOecrmedeHuss  TPAHCIOPTHOM  TOJBHMIXKHOCTH  HACEJICHUS,
MPOXKUBAIONIETO B MAaJOHACEIEHHOH MECTHOCTH, B YCJIOBHSIX OTCYTCTBHSI SKOHOMHYECKOM
1eNIeco00pPa3HOCTH CTPOUTENLCTBA M COAEPIKAaHUS aBTOMOOWJIBHBIX M JKEIE3HOAOPOKHBIX
JIOPOT IHPOKOE paclpOCTPaHEHHE HAIUIM Be3jaexoanble Marmmubl [2,11]. Haumbomee
NPUCTIOCOOJICHHBIMA ~ TPAHCIOPTHBIMU ~ CPEJCTBaMH,  OOJIAJAIOIIMMH  MOBBIIICHHON
3 GEKTUBHOCTHIO MPH JBUKCHUU IO TIOBEPXHOCTH 3aMEP3IIMX BOJOEMOB, a TaKKe
obecreunBarOIIMM HEOOXOIUMYI0 0€30MacHOCTh (32 CYET aMPUOMITHOCTH M CIOCOOHOCTH



— 140 - General question of world science

BBIXOJWTHh W3 TOJILIHBM Ha JEM) SBISAIOTCS MAIWHBI, OCHAIIEHHBIE POTOPHO-BUHTOBBIMHU
JIBUKUTEIIMU. B3auMoIelicTBrE U pa3pylieHUe TAKUMHU JIBIKUTEISIMA TaKUX TTOBEPXHOCTEH
KaK JIEJ] U CHET MPAKTHYECKU MCKII0YAaeT M3MEHEHUE IKOJIOTUYECKON 00CTAaHOBKH Ha Tpacce
nBwkeHus. OHAKO, HE CMOTPS HAa UMEIOIIMECs TIOJI0KUTEIbHBIC CBOMCTBA, JIaHHAs TEXHUKA
OKa3bIBaCT CYIICCTBEHHOE aKyCTHYECKOE BO3JEHCTBHE Ha OKpysKaromryro cpexy [9,10,11].
[Tpu sTOM, 3a CYET MPUMEHEHHS TyMOU3OJSIIIHOHHBIX MATEPUAIOB B KaOWHE, TEXHUYCCKH
MOKHO 00€creYnTh HEO0OXOIMMOE CHWKCHHE BPEIHOTO IIyMOBOTO BO3JCHUCTBUS Ha
omeparopa [4,6,7,8]. Jus Ttoro, uro Obl Be3JAE€XOQHAs MalllMHA MOIJIAa BBIACPKHBATH
TpeOOBaHUS MO aKYCTHYECKOMY 3arpsi3HEHUIO OKpYKAIOIIeH Cpelbl OPYTHX IyTe, Kpome
COBEPIICHCTBOBAHUSI KOHCTPYKIIMH BIKUTENS He cymiecTyer [1,2,6].

Marepuanbl U MeToAbl. B o0mmiem ciydae, Ipu M3BECTHON CKOPOCTH KoJeOaHUU
MOBEPXHOCTH CHCTEMBI 3BYKOBAsi MOITHOCTh OOBEKTa U3IMy4CHHUS MOXET ObITh HalJeHa W3

ycnosus [3,4,5]:
W=pidV? |S;
P47 ®

rZie p - TWIOTHOCTh BO3/AyXa, A - KOA(HUINEHT, YINTHIBAIOIIUHI YTO B 3BYKOBBIE KOJEOaHUS
NepEeXOIUT HE BCS MEXaHWYECKas PHEPrHsi CUCTEMBI, C — CKOPOCTh 3ByKa B BO3AyXe, a S —
IUIOINAAb M3ITy4aeMO MOBEPXHOCTH. TO €CcTh eIWHCTBEHHBIM HEH3BECTHBIM IMApaMETPOM,
HEOOXOIMMBIM ISl TIOJIyYCHHs PACUYETHOTO 3HAYCHHS BEIMYMHBI 3BYKOBOH MOIIHOCTH,
TPeOYIOIIEro  AKCIEPUMEHTAIBHOTO  ONpeAeNieHus sBiseTcs koddpdumment A, s
OIIpeJIeTICHNs] KOTOporo ObUTa pa3paboTaHa SKCIIEpUMEHTalbHAs YCTAaHOBKA, MIOKa3aHHAs Ha
pucyHke 1, KOTOpBIH COCTOUT U3 COOPAHHBIX C PEAYKTOPOM MPOTHBOIIOIOKHOTO BpAIICHUS
JIBYX TIOJIypOTOPOB, BHEJIPEHUE BUHTOBBIX JIONACTEH B JIEN Y KOTOPHIX YpaBHOBEIIUBAJIOCH
JpYr IPYrOM M JIBYX BEPTHKAIBHBIX CTOEK, PETYIUPYs BBICOTY KOTOPBIX MOKHO H3MEHSTH
ryOMHY BHEApPEHHMs BHMHTOBOM JomacTd B J€A. BpaleHue poTOpoB NPOUCXOAUIO C
UCTIOJIF30BAaHUEM PEMEHHOTO TPUBOJIA, CO3MAIOMIETO KPYTSIIMH MOMEHT OT BEPTHKAIBHO
nepemeniaemMoro rpysa. Jlis  3aMepa  ypoBHS IIyMa IPUMEHSUIUCh  IIIyMOMEpHI,
npuHaIexKanme HimkeropoackoMy rocyaapcTBEHHOMY TEXHHUECKOMY yHHBepcHTeTy — 1
KJacca TouHocT — AnroputMm-03 u 2 ro knacca tounoctu - TESTO 816 I'OCT 17187-81.
Bec, npuxiagsiBaeMblii K HCTIBITYEMBIM 00pa3iiaM, KOHTPOJIUPOBAJICS TIPU TIOMOIIH BECOB.

[Tonmy4yeHHble BO BpeMsl UCCIIEOBATENILCKUX HCHBITAHUN JEHCTBYIOIUX 3HAYEHUH
YPOBHS IIyMa M €ro CHEKTPAIbHON IIJIOTHOCTH 00pabdaThlBAIMCh Ha TEPCOHATHLHOM
KOMIIbIOTEpPE, B TOM YHCJIE C HCIOJIb30BaHME CBOOOJHO PacHpOCTPaHSIEMOH NpOrpaMMbl
Sonic Visualiser. Tlpu cratuctudeckoir 00pabOTKe IKCIEPUMEHTAIBHBIX JIAHHBIX CICIyeT
HOJIb30BaThCsl MaTeMaTudeckoi nporpammoii "MathCAD"

[Tpou3BoaUTCS 3alUCh TEHEPUPYEMOTO 3BYKOBOTO H3ITyYEHHS, BO BpPEMsI KOTOPOTO
OTMEYaloTCsl 3 XapakTepHBIX ydacTka (cM. puc. 2): Bo — mepBbIX y4yacTOK Ha KOTOpPOM
nuIeTcst 6a30BbI yPOBEHB IIyMa Ha MECTE MCIBITAaHHUH, BO- BTOPBIX — COOCTBEHHO yYaCTKH
Ha KOTOPBIX MPOUCXOAMT JeopManus UINHIPA U BHEAPEHUs BUHTOBOMU jonacTtu. Kak yxe
OBUIO CKa3aHO BHIMIE, C [EJIbI0 ONTHUMH3AIMKA KOJIWYECTBA AKCIEPUMEHTATBHBIX
uccleIoBaHui Obl1a pa3paboTaHa cxeMa MPOBEACHUS IKCIEPUMEHTAIbHBIX paboT, OCHOBHON
ujieell KOTOPOTO SBISIETCS MOJYyYSHHE MAaKCHMaJbHO TOYHOTO MAacCHBa MCXOITHBIX JTaHHBIX
JUI TIPOEKTHPOBAHUS POTOPHO-BHUHTOBOIO JABIKUTeNns. K TakuM 3agayam OTHOCSTCA
OTIpeNeIeHne TaKWX TapaMeTpoB W BEIMYMH WX OTKJIOHEHHH B pEATBHBIX YCIIOBHIX
OKCIUTyaTallMM KakK TOJy4YeHUss O0a30BbIX 3HAYEHHWH YpPOBHSA TeHEpaluu LIymMa IpH
negopmanuu 6a30BBIX IHMJIMHIPOB W BHEIPEHUS BHHTOBOH JOMAcTH B JIEA. 3aTeM NpH
MOMOIIIM METOAMKHM TMPOBEACHUS HKCIEPUMEHTOB, IPOBECTH MCCIEJOBAHUS BIMSHUSA
U3MEHEHHS METEOPOJIOTUIECKUX U MEXaHHUECKUX MapaMeTPOB HA YCIOBHS T€HEpAIlH BOJIH,
HO YK€ C MUHMMAJIbHBIM KOJHUYECTBOM ONBITOB. Takoil crmocod, 1o Hamemy MHEHHUIO, JacT
MaKCHMaJIbHYIO 3()(hEeKTUBHOCTH TPH MTPOBEICHUN SKCIEPUMEHTAIBHBIX HCCIICTOBAHUI.
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Puc.1. Yemanoska ons onpedenenust 63aumoceasu mMedicoy ypoGHeM 2eHEPUPYeMo20 36YKa U GeTUUUHOU CULbL
depopmayuu 6a3068020 YUIUHOPA
1 - dea ypasnoseuwiennvix nonypomopa; 2 — pedykmop obecnequsaowuli npomueonoI0iCHoe 8paujeHue 08yx
noaypomopos, 3 — peméEnnblii npugoo; 4 - cmoiika, 5 —mepHwitl 2py3,; 6 — CMOUKU pe2yrupyoujue sHeopeHue
nonacmeti 8 160

1 2 3

I l il 1“ 'i ||
IR ]]111'||| ,,|" i ’”l

Puc. 2. I[Ipumep 3anucu yposus wiyma npu degpopmayuu 6a308020 YuruHOpa Ha 160y,

1. VUACMOK 3aNUCU YPOSHSA WYMA NPU 8paweHut 6a3068020 yuiunopa bes Hazpy3Ku
2. VUACMOK HA KOMOPOM NUemcs 0a308blil yposeHb WymMa Ha UCHbIMYEMOU NAowaoKe;
3. VUACMOK 3aNUCU YPOBHSA WYMA NPU 6paweHul 6a306020 YUIUHOPA C MAKCUMATLHOU HASPY3KOU.

W3mepenus, B Mpolecce KOTOPBIX HMCKOMasi BEIHYHMHA OMPEAETSACTCS C IOMOIIBIO
CIEIHMAllbHO TpeIHAa3HAYeHHOTO NJisi ATOro mpubopa, HUKOrIa HE OBIBAIOT a0COIIOTHO
ToYHBIMH. Bcerma BO3HHMKaeT pa30Opoc pe3ysabTaTOB HM3MEPEHHH, 4YTO TpPeOyeT OLEHKH
norperHocT (OMOKK) - 00sA3aTEILHOTO AJIEMEHTa JIF000T0 3KcrepuMeHTa. B kadecTBe
peeIbHO-0MYCTUMOM BEIMYMHBI TOTPEITHOCTH 3KCIIEPUMEHTAIBHBIX UCCIICIOBaHMIA Obla



- 142 - General question of world science

npeaioxeHa BenauuuHa paBHas 0,50B, 4TOo COOTBETCTBOBaja IOJIOBHHE IOTPEUIHOCTH
u3MepuTenpHoro npubopa. C  yd4€ToM TOro, dYTO MEXKIY TOYHOCTHIO H3MEpPEHUH,
CpPEeIHEKBAIPATUUECKUM OTKJIOHEHHEM M KOJIIMYECTBOM OIIBITOB CYIIECTBYET 3aBUCHMOCTD

2
Buga: N =(%) , [12] xonM4ecTBO TMOBTOPSIOIIMXCS OIBITOB JOJDKHO HaXOAUTHhCS B

npeaenax ot 25 go 50.

IIpu npoBeneHnN KOPPEISILUOHHOIO aHAJIA3a O BJIMSHUU TOTO WM MHOTO Iapamerpa
Ha BEIMYMHY TEHEPUPYEMOro YpOBHS IIymMa, Npu jAedopMalvd MWIMHAPOB OBLIO
YCTAQHOBJICHO, YTO 3HaYMMasl KOppesLUs MEXAY HCcCielyeMbIMU ITapaMeTpaMu Ha0uIto1aeTcs
OT JIByX NapaMeTpOB — CKOpPOCTH BpAIIEHUs POTOpa W TIIyOWHBI BHEIPEHUS BUHTOBOU
aonacTd. CKOpPOCTh BpALEHUs ONPEENsiack BpeMEHEM, HEOOXOIUMBIM Ul MepeMELICHUs
rpy3a U3 BEPXHETro MoJIoKeHHs B HIbKHee. CKOPOCTh BPALICHUSI U3MEHSIACh BHIOOPOM MAacChI
IOJBEIINBAEMbIX TIpy30B. [JyOMHa BHEIpEeHHs BHUHTOBOH JIOMACTU M IIMPHHA KaHABKU
omnpezensgach IpU NOMOIIM METAJUIMUECKON JUHENKHU. ['TyOuHa BHEpEHUs peryaIupoBaiach
IIPY [TIOMOILLY NEPEAHEN U 3aJHEN CTOEK KPEIUIEHUS POTOpa.

[IpoBepka MOIYydYEHHBIX PE3YJIbTATOB 1O Kpurepuro Pumiepa Ha aAeKBATHOCTH
MaTE€MaTU4eCKOd MOJEIHM IO YPaBHEHUIO: Kiné [12] (rme oa - nucnepens pasHUIED

ox

MEXIY TEOPETHYECKMMHU M DSKCHEPUMEHTAJIBHBIMA 3HAYECHHUSIMH YPOBHS TI'€HEPUPYEMOIO
3ByKa, a Oy - CyMMapHas Jucrepcus) U mno kputeputo KoxpeHa Ha BOCIPOU3BOAMMOCTH

€3YyJIbTaTOB 10 YPABHEHUIO. K ,- = Imax 12] (roe Omax MaKCHMalIbHAS JUCIIEPCHUS U3 BCEX
K )
Oy

[MKJIOB KCHBITAHUNA OT TMOJYYEHHBIX 3HAYCHUN 3BYKOBOTO JaBJEHUS), IOKa3ajgo, YTO
MOJIyYeHHbIE PE3yJbTaThl ANEKBaTHbl M BOCIHPOM3BOAUMBI. MakcuManbHasi NOTPEHIHOCTH
MOJIyUYEHHBIX pe3ynbTaToB He npeBbicuia 10%. Pe3ynbraThl MpOBEAEHHBIX UCCIEIOBAHUNA U
pe3ynbTaThl UX 00paboTKU mpuBeaeHb! B Tabnunax 1 u 2 Pa3noxeHHbIe 0 CIEKTPY YPOBHU
TeHEPHPYEMOT0 IITyMa IMOKa3aHbl HA pUCYHKaX 3 1 4.

Pe3yabTaTsl. [lonydeHHble pe3ynbTaThl OAHO3HAYHO CBHUJIETEIBCTBYIOT O TOM, YTO C
YBEJIUYCHUEM CKOPOCTH HArpyXeHUss W TJIYOMHBI BHEAPEHUS BUHTOBOM JIOMACTH B JIEM
MPOUCXOAUT YBEIMYEHUE MOLUIHOCTH T'€HEPUPYEMOIO 3BYKOBOI'O JIaBJICHMS], TAK U CMEILEHUS
e€ B CTOpOHY 0oJiee BBICOKHUX YacTOT.

3HaueHusT DKCIEPUMEHTAIBHBIX UCCIEJOBAaHMIA U pe3ynbTaThl UX 00paboTKu
MOKa3aHbl HA PUCYHKE 5.

OOcyxkaenne W 3akjaovYeHue. ['eHepanysi 3BYKOBOI'O H3JIYYEHHS NpPHU JBUKEHUU
MAaIIUH ¢ POTOPHO-BUHTOBBIM JBMKUTENIEM SIBISIETCS (PYHKIMEH, KBAAPATUYHO 3aBUCSIICH OT
CKOPOCTH HarpyK€HHsi, I0O3TOMY OCHOBHBIM METOJOM JIOCTHMKEHUS 3aJaHHBIX NapamMeTpoOB
aKyCTHUYECKOI'0 3arpsi3HEHUs OKPY’KaIoLEeH cpenibl SIBISIETCS N3MEHEHUE CKOPOCTH JIBUKEHUS
BE3JEXOAHBIX MalMH. Kpome TOro, yBEeIWYEHUE CKOPOCTH HATPYKEHUS MPUBOAUT K
CMEIIECHUIO TMHUKOBBIX 3HAYEHWW IIyMa B M3 30HBI HU3KOYACTOTHBIX KOJICOAHWUW B 30HY
CpPeIHMX 4acToT (B TOM 4YHcie B 30HY yacToT mpesbimatonmx 4000 I'm), uro mpu Toi xe
MOIIIHOCTH M3JIY4YE€HUs YXYIIIAeT €ro BOCIPUUMYMBOCTH OpraHu3MoM uesnoBeka. [lpu
3a/IaHHOM CKOpPOCTH JIBWXKEHHS YpPOBEHb IIIyMa CYIIECTBEHHO 3aBHUCHT OT JAedopMariuu
0a30BOro IWIMHJpA, KOTOpas B CBOIO odepelb sBiseTcs (YHKIUEH OT CHiIbl BHEAPEHUS
BUHTOBOW Jomactu B n€A. [loaTomy yBenmueHue >KECTKOCTH 0a30BOTO LUJIMHIApA 33 CUET
YMEHBIIEHUS €ro JUIMHBI, YBEIWYEHUs JuaMeTpa W TOJIIUHBI CTEHOK SIBIISICTCS
€AMHCTBEHHBIM CIOCOOOM  JIOCTIDKEHHUS 3a/laHHBIX IOKa3aTeleil POTOPHO-BHHTOBOTO
JIBUKUTENSA. YCTaHOBJIEHO, YTO BEIMYMHA MepepacrpefeseHUus MOIIHOCTH MEXaHHYEeCKHX
Kosie0aHuil B 3BYKOBBIE IS Ciiydas AedopMaiiuu 0a30BOTO MUIMHApPA COCTaBiseT oT 1:7 1o
1:10 B 3aBUCMMOCTH OT TEMIIEpaTyphl M BIAXHOCTH Bo3nyxa. M3 Bcex BHIOB aedopManuu
0a30BOTr0 MUJIMHIPA OCHOBHAS YaCTh MPUXOIUTCS HA MPOIECC BHEAPEHUS BUHTOBOM JIOMACTH
B JEN.
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Puc.4. Cnexmpozpamma 38yKosbix Konebanuil, 03HUKarowas npu oeopmayuu 6azo06020 YuruHOpa npu

ogudiceHuu no 160y co ckopocmoto 2,0 m/c

Tabnuya 1

Pe3zynomamei nposepku sxcnepumenmanbubix OAHHbIX HA 80CHPOU3BOOUMOCTb YPOBHSL
eenepupyemozo uiyma no kpumepuro Koxpena 6 sagucumocmu om JuHeUHOU CKOpoCmu
8paujerus 6a306020 YuIUHOpa, npu ouamempa yunuropa 0,5m, moawurot cmeuku 5 mMm,
seluyUHe BHeOPeHUs BUHMOBOL lonacmu 8 €0, paenou 0, Im ¢ doeepumenvhol

sepoamrocmoio pagrou 0,95

mH i i 3n an
ns v AP, v APH v APx v APH
2} 2§ o I o o I 2} 3n Io 1] o0 I
1n 0 0 0 0,5 0 1 1 1 2 2 5 6
20 1 1 2 2 5 6 3 15 18 3 15 18
3n 2 5 6 4 30 35 5 55 50 4 30 35
an 3 15 18 5 55 50 1.5 5 4 5 55 50
D 5.9 21.9 214 18.8
=
68,10

K

0,32
[o]:1 4
Ke 0,67
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Tabnuya 2
Pe3ynomamur nposepxu sxcnepumenmanbHuvlX OAHHBIX HA A0eK8AMHOCb MOOENU YPOBHS
2eHepupyemozo uiyma no kpumepuro Quuiepa 8 3a8UcuMocmu om JUHetHol CKOpoCcmu
spawenus 6a306020 YUIUHOpA, npu ouamempa yururopa 0,5m, moanyunot cmenku 5 mm,
seUYUHe BHeOPEeHUs BUHMOBOLL lonacmu 8 €0, paenoil 0, Im ¢ doeepumenbHol
seposamHrocmoio pagrou 0,95

mH 1" 20 3n Liked
ne v APy v APH v APH v APH
o o S)s] T o 30 To q )] T H S)s] Td
1n 0 0 0,5 0 1 1 1 2 2 6
2n 1 1 2 5 6 3 15 18 3 15 18
3n 2 5 6 4 30 35 5 55 50 4 30 35
4y 3 15 18 5 55 50 1.5 5 4 5 55 50
Ca 3.086
(o]

z 19,87
K

0,15

k2 22
Ke 4,3

60
¥=2,535%2-6,721x + 4,4

R*=0,998
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Puc. 5 3nauenus sxcnepuMenmanbHbIxX UCCAe008aHUll NO 2eHEPAYUY 36YKOBbIX 60JIH NPuU Oepopmayuu 6a3068020
YUIUHOpa pe3yrbmamul ux 0opabomru

[TpennoxeHHbI MOAXOA K ONPEAEICHUIO BINSHUSA MapaMETPOB POTOPHO-BUHTOBOTO
JBUKUTENS 3HAYUTENIBHO YIPOIIAaeT MAaTeMaTH4eCKUil amnmapaT HCCIeAO0BaHUsA, HO TpedyeT
IIPOBEJCHUS NPEIBAPUTEIBHBIX OKCIEPUMEHTAIbHBIX MCCIECJOBAHUM JUIS  ONpEACICHUS
0a30BOro ypoBHSI 3BYKOBOT'O H3JydyeHHUS NHpU 0a30BBIX MapaMeTpax pPOTOPHO-BUHTOBOIO
JIBIKUTENS. Pe3ynbrarom peanu3anuu npeiioKeHHON METOIUKH NTPOBEIECHUS UCCIIEI0BaHUI
ABJISIETCS TOBBILIEHHE IOCTOBEPHOCTH MOJIYy4a€MBIX PE3yJIbTAaTOB HA CTAJANH MPOECKTUPOBAHUS
BE€3/IEXOIHBIX MAaIllUH PacCMaTpUBAEMOI0 THIIA.
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SECTION XII. NOOSPHERICS
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Haponnast myapocts, ocHOBaHHasi Ha bubneiickux npeacraBieHusx, rimacur: «bor Bcé
BUJUT, BCE€ 3HAaeT M BCE€ MoXkeT». UeraoBek, B CBOEM (PpaKTaIbHOM IOJOOMH OTPaXKECHHS
BBICHIMX CHJI, CTPEMHUTCS K TOMY K€, BO3BBIIIASCh JO NMOHMMaHHA BceoOmHocTu. OgHAKO,
emé BCEHApOAHO BeNMKUIl U HbiHe momnyisipHbld Ko3zpma [lpyTkoB yTBepknan: «HeoObsaTh
HEOOBATHOrO». OJTO HCTHHA, HO, KaK MW3BECTHO «BCE TEUEeT M BCE M3MEHSETCS», a
COOTBETCTBEHHO, HEOOBSITHBI KOCMOC CIEIHUANIMCTBI BUIAT BCE Jayibllie, a YeJIOBeKa BCE
nosiHee. TeM He MeHee, UCTOPHUSI CMBICIOTBOPUYECTBA YEJIOBEUECTBA, OCOOCHHO B IOCIIEHEE
BpEeMsi, aKTUBHEE U YIOpPHEE IMPOJBUTAECTCS MO MyTH BCE OoJiee MOJHOTO U JOCTOBEPHOTO
HCTOJKOBAHHS MAKCHMBI, HO TaKXke OJHOBPEMEHHO akcHoMbl u mocTymata «BCE BO
BCEMp. Otciona 6epét cBou Hauana Hoocdepuctuxa (HCT).

[Ipumem TpeHJ MakcUMalu3alliy BCE3HAHUSI BO BCEBEJICHUU 3a «ApPUAHOBY HUTH» U
nonpoOyeM TpPOABUTATHCA, HMeS B apceHane CpeACcTB HeKyl uHporpadpuyeckyro
«KBaJpaTypa Kpyra», pa3BHBAIOIIYIOCSd KaK IPOCTPAHCTBEHHO-PACHIMPAIOIASACS MaTpPUILY:
«kyOatypa mapa». «Huth» pasBopauuBaercs, HMes HCTOK, KOTOPBI Ha MYyTH CBOETO
paspacraromero TeueHusl 1moaodeH «puaocopckoMy KamHIO», «HAIOYKE BBIPYYAIOUKE»,
«BoneOHOMY QoHapio», «damie ['paans», «iamne AJulaMHa» U MPOYUM CKA30YHBIM U
(haHTaCTUYECKUM aJIETOPUSIM, HTHOCKa3aHUsIM, oOpazaMm. B coOupaTenbHOM TU1aHe yrnoaooum
3T0 MeTapopamMopuyeckuM OOpa3HbIM MOJENIIM, HHOI/Ia BOCXOASIIUM K pealn3aiuu
JIEMCTBUTEIILHO JOCTOMHOTO «On3Hec-ipoekTay - Beeobmeit Teopun Cucrem (BTC).

O603HaunM cioBom «BCEy, 6muskoe no cytu HCT u BTC, Hekyro NOABHKHYIO
(HE)OECKOHEUHYI0 pEalbHOCTh B €IMHCTBE BPEMEHU IPOCTPAHCTBA KaK KOHTHUHYaJbHBIE
XpOHOTONBI. XPOHOTONHMYECKAsE JAECHCTBUTEIbHAS PEAIBHOCTh pPAa3BUBAETCA B EIUHCTBE
MUPOB, Cpell, nojei, chep. MHOroaMKue TEXHHYECKHE CPeACTBa U U30LIPEHHbIE TEXHOJIOTUH,
VCKYCCTBEHHBIE MHTEIIJIEKTBl U TEIEMATUYECKUE CHUCTEMBI COBPEMEHHOW LMBWIM3ALUH, IO
Mepe HX COBEpUIEHCTBOBAHHWSA, JOCTATOYHO AaJIEKBAaTHO MOJTBEPKAAlOT (WJIM) OTPULAIOT
JOCTOBEPHOCTb ~ BCEro, 4YTO  BUAMT, CIBIIIUT, TOBOPUT M  J€JNAcT  YEJOBEK.
CucreMoreHeTnueckasi MPOEKTUBHOCTb, pa3BUBacMasi KOMaHJIaMHU CIELMAIUCTOB, BOMpas B
ce0sl HEKJIACCMUECKYI0 HayKy M COBPEMEHHOE MCKYCCTBO, 0Opa3yeT OCHOBBI NO3HAHHS M
pasBeptTeiBanus B enuHcTBe HCT 1 BCT.

IlepeBon B sorMky ApHagHOBOH HHUTH BCEX B3aUMOJEHCTBYIOIIMX B PEalbHOCTH
AIIEMEHTOB CO3HAHHUS U TO3HAHMS JIOAEH, a TakkKe TeX, YTO He BKJIIOYEHBI B IOJIE CBA3EH
Benuxoro IIpoekra O6mmero [lena (BIIO), cnocobeH ocyIiecTBIAThCS Yepe3 JOMyIIEeHUs U
npeyBeianueHus: (eciau Jake 3TO ONTUMHU3MpPOBaHHAs MakcuMa). B naHHOM KOHTeKcTe
«ApHagHOBa HMTB» MpeBpallaeTcs B TO, 4TO HE TpeOyeT IoKa3aTeabCTBa — IOCTYJAT.
[TocpeacTBoM HepapXUUYeCKUX BO3BBIILIEHUH U TOMYLIEHHS (HpaKTanonoo0us BCEro BO BCEM
«KITyOKa HUTEI» MO MHOKECTBY CBSA3€H MOXKHO YHNOJOOUTh HEWPOHHBIM CIUIETEHHUSM MO3Ta
yenoBeka. B OeckoHeyHOM 1ojie HMH(OPMAIMOHHBIX B3aUMOCBSI3ed B IMPOCTPAHCTBE
TOTAJIbHOTO MPOEKTHOTO MOJETUPOBaHMS BIOJHE JOMYCTUMO (PHUIOCOPCKO-TIOITHUECKOE
ynojgoOnenue >ku3HU U Tearpa. Hampumep, Bcmomuum Mbiciab lllexcnupa: «Kusup —
TeaTp...».

MHoronukne HWCKycCTBa, B CBOEH CBOOOTHON QopMe, B IIEJIOM TOATBEPKIAIOT
dopmyny «BCE BO BCEM» ¢ Bemuuaiimielf cuaoif oTpakeHHs OIPOMHOTO CBOEOOpasus
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CyOBEKTHUBHBIX NEPEXKUBAHNIN BCAKOM MEPCOHBI. Pacmmpsioniee HayuyHoe 1oJjie nHpopMaluy,
BCE 0oJiee «JIaMUHUPYS», OTHOBPEMEHHO 3aILUINIAsS U OTCTPaHss YEJIOBEKA, BOCIIPOU3BOJUTCS
C IIMPOYAHIIMMU BO3MOXHOCTSIMU CTapblX M HOBBIX HayuyHbIX oOsacted 3HaHui. Ilpum
BOCIIPOM3BOJCTBE 3HAHMNM Ba)XHO COXpPaHATh HMX LEIOCTHOCTh U enuHcTBo = CUH B
cookynHoctd HCT, BCT, BIIO/.

B CHUHAPXMOTEKTOHUKE  KOHUEHTpUPYIOTCA  IPOEKTHO-YIPABICHUECKUE
NEpCHEKTHBBI, BKIIOYAIOIIME B ce0s Kak HAay4yHO-IIPOEKTHbIE, TaK U KYJIbTYpHO-
PKOHOMHUYECKUE MO3ULMHU CTaHOBJEHUS LuBUIM3anuu. llociaenHsas B CBOEHM I€IIOCTHOCTH
MBICIIUTCSI B €IUHCTBE C BOEHHBIM HCKyccTBOM. IIpeoOpa3zoBaTenbHbleé TOPHU3OHTHI
MHTETPATbHON JUCIHUILIMHBI CHHAPXUOTEKTOHUKH OTHOCHTEIBHO Oe3rpaHndHbl. OnHAKO,
TOYKU 3PEHHUs] HAy4YHOH KOPPEKTHOCTH, cCjielyeT O0003HAuWuTh IpaHULbl JJIs 3TOW HOBOH
00J1aCTH MHTETPAJBHBIX 3HAHUHA. AHAJIOrOM TAaKOTO POja OrpaHHYEHHH ecTh y GpuiocodoB u
apXUTEKTOPOB, NPECTABIISAIOIINX CBOU MPO(ECcCU KaK MPOU3OLIEAIINX OT OJHOU «MaTepu»
BCEX HayK U UCKyccTB. HayuyHO-IIpOEKTHBIE U XYA0KECTBEHHO-00pa30BaTEIbHbIE TOPU3OHTHI
CHHAapXMOTEKTOHMKM B €IAMHCTBE C IPOCKTHO-YIPABIECHYECKMMH IEPCIEKTUBHBIMU
BO3MOXXHOCTSIMU HOBBIX HMHTETPAJIBHBIX JUCLUIUIMH €lle MPEJACTOMT oOcBauBaTb U B
KkpoccBopaax (Pucynoxk 1).

Pucynox 1. CHHAPXUOTEKTOHHUKA 6 ucposoii cmpykmype Kpocceopoa uii CKaHeopod.

[IponBmxeHne MO3HAHUS B NApAJIIEIbHBIX MHUPAX 3a3€pKalvi, Jake B CXEMaTUYHOU
JIOTUKE JABYXTOMHHUKA IO JICHUHCKOW TEOPUH OTPAKEHUS, NMPUBOAUT HAC K YMO3PHUMOM
HEOOXOUMOCTH TMOPOXKACHUS U BOCIPOU3BOJICTBA HEKOT'O YHHBEPCAJIBHOTO JIEHCTBYIOIIETO
Jauna, Tepos — CyObeKTa BeempoHMKaromed pgedarenbHoctd [6]. ot  Hac  3TO
CHUHapXMOTEKTOHUK — TBOpYecKas INepcoHa M JuyHOcTh. OH, Ui Hayajga, €CTh IOKa
BBIMBIIIUIEHHAsT (urypa, OJHMIETBOpAIONIas W 3aMellaromas XyJ0KHUKA, Y4YEHOro,
MPOEKTUPOBILMKA, U BOOOIIE yHHBepcana. JTa HOBas (urypa npuodpetaromias 6e3MepHbIe
CHJIBI U BO3MOYKHOCTH HM3MeHATh peanuu. B [lpeBHeil I'periun TakoBbIM ObIT apXHUTEKTOH.
HemHe 53TO, HampuMmep, OTHOCHUTEIBHO BCEBIIACTHBIE JEATENN: HNPE3UACHT, MEHEIKep-
IPOJIKEKT, pexuccép. B Bepcum abcomoTu3anuu 3TO BCE MOXKET OTpakaTh W BOUpPATh
CHHApXUOTEKTOHUKA.

CHHapXHMOTEKTOHHKA IOJIy4aeT pAcIIMpEeHHE JUala30HOB CBOEr0 JACUCTBUS IpU
MOIU(PUKALMIX COCTaBa M CTPYKTYpPhl IOHATHUIHO-JIOTMYECKON TIOJIHOTBI CBOMX )K€
BHYTPUIIOHSTUMHBIX CMBICIIOB. OJTO €CTECTBEHHO IIpM KOPHEBOW YCTOMYMBOCTU CJIOBA
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«CuHapxusi», Bocxoasied kK 6a3oBomMy «3akoHy cuHapxum» B. IlImakoBa [12]. Otcroga mbI
NOJIy4aeM Cepuu 00OTaleHHBIX TpaHC(hOpMaIMii CETMEHTUPOBAHHBIX OJOKOB 3HAHMIA 33 CUET
00aBJIEHHUS] U CMEHBl HEOKOHUYEHHBIX (DParMEHTOB: KOMIIO3UIIMS, TUIIOJIOTHS, MOP(OIOTHS;
(GyHKLNSA, TEHE3UC; CTPYKTYpPHUPOBAHHOCTb, KOMIIOHEHTHOCTb, CHCTEMAaTH3UPOBAHHOCTH;
BeJicHHe, 3HaHue, joruka. [IpeoOpa3oBaHusi TONBKO TPEX MOCIEAHUX HH(POPMALMOHHBIX
0JIOKOB JJalOT BBIXO/bI B TEOPUIO €MHCTBA YEJIOBEKA U MPEIMETHOIO MUPA, CHCTEMOJIOTHIO U
HaykoBeneHue. Ha Gosee BBICOKOM HepapXU4eCKOM YpOBHE, HallpuMep, CHHApXHOBEICHUE
crenu(UIecKr pacKphIBAETCs B «BEIUYECKOM) BEKTOpE.

C nmpyroii CTOpPOHBI, €clid Mbl O€peM TPEThbI0 — OKOHYATEJIbHYI0 YacTh HCXOJHOTO
MOHATUS — TEKTOHHKA», TO MBI IMoiydaeM Oa3oBble BbIXoabl Ha «Tektomoruio» A. A.
bornmanoBa [2]. B cBOé BpemMs oOHa oOKaszajga JIONOJHUTEIBHOE BIIMSHHE Ha
(byHIaMEHTHPYIOIIYIO POJIb HAIIPaBICHHS UCCIIeA0BaHMi - «O01yro Teoputo cucrem» JI. ¢pon
bepranandun wu Cunepreruky WM. P. Ilpurokmra Kkak «MEXKIUCIHUTLIHHAPHYIO
OpPraHW3allMOHHYI0 HAyKy» C KOMIUIEKCAMH IMHPOYANIINX aHAIUTHYECKUX BXOJOB U
CUHTETHUYECKUX BBIXOJOB. B 1enoM oboramieHHas AuaneKThKa MOAUGUKAlUNA KaTeropuu
«CUHAPXHOTEKTOHUKA)» IOJIydaeT OECKOHEYHBIE MPUPAIICHUS CO CTOPOHBI MOHUCTUYECKOMN
JBOMCTBEHHOCTH, TPOWCTBEHHOCTH, MHO>KECTBEHHOCTH CMBICJIOB caMoOil kaTeropuu. B
YIIPOIICHHOH (JOpMe OHA MPEJCTAIOT B €AMHCTBE CIIOB «CHHAPXUSA» U «TEKTOHHKay. [lanee mo
JIOTUKE pPAa3BEPTHIBAHUSl KATETOPUM CHHAPXUTEKTOHHMKA WJET CTPYKTYpHpPOBaHHE u
¢parmenTanst  Oojee  YacTHBIX — mpeoOpazoBaHwii B e€  nudepeHIMpOBaHHBIX
cMmbIciioobpazoBanusax (Tabmuma 1).

Tabnuya 1.
«llecounvie uacvl» u «punocopcxuti Kamenvby, 06vEOUHAIOWUE 8 XPOHOMONbL UEPAPXUL
OCHOBHBIX KOMNOHEHMO8 (Kpumepues) Kame20puu CUHAPXUOMEKMOHUKA

CunAPXHMoTeKTroHUKa
Hayxa Hayk
A: UJIEATT
ApxuTeKTOHHUKA = BhicIee,
MIPOSIBJICHUE TBOPYECKUX HAYAJ
4. Apxutextonuk = TBoperr, 1.
<§C COBEP- Macrtep cBoero jiena AB- <
) HIEHCT- APXMH = Beiciuee, CO- A
3 BOBAHUE BemecTsenHoe TOT 2
N (BOCIIPO- APX = Briciee, TBOP- o
B U3BO/I- Buiactb YECTBA A
CTBO) CHH = Ilenoe, (§:))
Enunoe
A = HcToxk,
Haugaio
> N Mbl Onnt 2.
PIF/II“O}]BEC-T Te = menHo Kro = menno TPY I =
I}LBI o ) IlepcoHanbHbIE TO3ULIMH (CO3JIA- Q
< HUK = OH HUKA = OHA HUE) >
= (MBbI) . 0
m I'epoit Boruns I[Mobensr =
o < m
@) 6 (I'ennepHBIC OTHOLIICHMS) E
i i TEKTOHUKA = Cosnpanue, 3. =
COAB o
TOP- CrpourenscTso, OpraHu3anus HEJIO =
(CO3UJA- —
CTBO - . HUE
(OBIIEE) «BCE BO BCEM»: )
CUHAPXHUOTEKTOHHUKA =
Briciias ea0CTHOCTE CO3UIaHNs

b: UWIEOJIOTI'MA
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Takke Kak AWAJIEKTHUKA, HE TOJbKO JBOWCTBEHHA, HO W TPOWCTBEHHA B CBOEM
MCXOJHOM KOHIIENTE, EAUHCTBA «TE31CA, aHTUTE3HUCA, CUHTE3a», TAK)KE U CPEIUHHOE ITOHSATHE
«ApXu» UMEeT CBOM 3HAUYMUTENbHbIE NPUPALICHHUS CMBICIOB B KaTETrOPHSX «HEpapXus»,
«MeTaapxus», «aHapxus». EcTh 1 O1HM3KuE MOIYCHI B IPUPAIICHUH K KATETOPHH «APX»: «AY,
«apxe», «apxu», «apxeo», «apxuo». Ilpn OGeCKOHEYHOM YCIOXKHEHHUU TpaHC(HOPMAILIMOHHON
JUHAMUKHA CUHAPXUOTEKTOHHKH KaK TJIYOMHHOTO HAay4YHOTO, XYI0’KECTBEHHOTO, TPOEKTHOTO
U YIPABJIEHYECKOI'O 3HAHMsS Mbl UAEM K HOBEHIIEMY aKTUBHO-PACTYLIEMY HAILIACTOBAHUIO
3HaHMW. B uzaeane 3to mpouecc no3HaHMs, BOCXOSIIET0 K apXUTEKTOHUKE MO3Ta 4eJI0BEKa.
CoOTBETCTBEHHO MBI MOXKEM U JIOJKHBI IIEPEUTH OT AyalbHOCTH MOHSATUHHOIO KOHCTPYKTA:
«J1oroca» M «xaoca», K 00jee CI0KHOOPTaHW30BaHHBIM CTPYKTypaM THIIA apXUTEKTOHUKHU
CMBICJIOB U «apXUTEKTYpbl HCKYCCTBEHHOTO UHTEIIEKTA.

B crpemnenun yzaepx aHUS OCMBICIEHHOIO IIOHMMaHMsI IEPEXOJ0B JIOTMKH U
METOOJIOTUU B KOMILJIEKCAX HOBBIX TEOPETUYECKUX IOIXOJOB IepeiiieM K pa3BepThIBAHUIO
Hayku Bcex Hayk. K 3ToMy 100aBisifoTCS MHHOBAIMOHHBIE METOAOJIOTHH, WCTOPUYECKUE
MeTaMop(03bl U MapaJOKCabHbIE «KPUTHKH KPUTHUECKUX KpUTHUK». [Ipu ocymiecTBieHun
JAIbHEWIIUX IIAroB IO 3aMBICIOBATBIM TPAEKTOPHUSM pPAa3BEPTHIBAHUS «ApPHUATHOBOIO
KIyOKa» Ba)XHO YJEp)KUBaTh JCHCTBUTEIIHO peaJbHble 3aKOHOMEPHOCTH (DAKTHUYECKHX
(€HOMEHOB U HOYMEHOB MUpA. 3J1€Ch TAaK)K€ BaKHO MMOHMMATh UX OECKOHEUHBIE NIEPEXO0/IbI B
BUpTYyalbHbIe Ccdepbl U «abpakogabpoBbie» MoOAU(MUKAIMA YMO3PUMBIX (unocobpuit u
UJE0JI0rn4ecKkux adbcomoToB. OO03HAYUM JIMIIbL HEKOTOPBIE IIArM HA MyTSIX CBEPTHIBAHUS U
pa3BepThIBaHUSA «ApPUAJTHOBOrO KiIyOKa» MO3HAHMsI KOHCTPYKTUBHOI'O KOHLIENTa KOHTEHTOB
Cunapxuotexkronuku: B. IlImakoB: «3akon cunapxum» [12]; A. bormanos: «TekTomorusy»
[2]; Pepux u bnaBarckas: «Mepapxusi»; «Kuas nepapxus» (BOCTOUHasi MyIpOCTb); 3€JI€HOB
JI. A. VuauBepcamucrtuka, YHuBEpcym coumuyma, AnHtpononomus [3,4]; CyGerro A. U.
Hoocdepucruka [11], Manudect cucteMoreHeTH4ecKoro U UKIMYECKOr0 MUPOBO33pPEHUS U
kpeatuBHOU oHTosoruu [10]; Anekcannpos H. H. Cucremoreneruka, «®opMyia UCTOPUN»
[1]; [Inmuk A. M. «CwMmbicnsl xxu3Hn» [9], «CounaibHOe IpOEKTHPOBaHUE»; 3bIpsHoBa T. B.
Kynsryporeneruka; HopenkoB C. B. coBmectHo ¢ Kpamenunnukooit E. C. CouunanbHast
apXuTeKToHMKa [7,8], CHHApXHMOTEKTOHUKA [5].

CuHapxXMOTEKTOHHKA elle Oosiee coOupaTelibHa U IIUpe, YeM (opMaibHas JIOTHKA.
OHa KOHKpETH3UPYETCs B WHTETPAJIbHBIX M OOBEAMHSIOUIMX OTBETAaX Ha CYINEPCIOXKHbIE
npo0sieMbl, a TaKXe IMposBISEeTCS B KpailHe aOCTpakTHbIX (UIOCOPCKUX TMO3ZULIUSAX,
OTPaKAIOIIUX METO/I0JIOTHIO OOIIEHayYHON TEOPHH JUIsl IOHMMAaHUs BCEX BUJIOB XPOHOTOIOB
caMbIX BceoOmux Tumos, n3HavanbHbIX 111 HCT, BTC, BITO/I:

1. «Dunocodus toxaectBay (I'. B. @. ['erens).
2. «Dwmrocodus paenctray (K. Mapkc).
3. «®unocodus nepaBeHcrsa» (H. A. bepases).

JloGaBka 4YacTULBI «HE» YCJIOXKHSET JSTOT KOHCTPYKT 10 OOJbIIero ducia
KOMIIOHEHTOB. BceoObemumonieM a0COTIOTOM 371€Chb BBICTYMAET JlaXkKe «HE» TOJbKO
MapKCUCTKO-JIEHUHCKasi (uinocodus eAuHOro ucTMaTa W JAMaMara, a YHHUBEPCAJIbHBIN
nocrynar: «BCE BO BCEM». Tak ke Kak ILIOCKOCTHas IeOMETpUs U TPHIOHOMETpUS,
BBIBOJIIT B UTOT€ HAaC Ha MHOTOBEKTOPHBIM KOHCTPYKIMOHHBI KOHTEKCT «HEBO3MOXKHBIX
¢uryp» n00aBIEHHBIX TEJIEMaTHYECKH BapUAaTHUBHBIX CYHCICHMH, TaK M MaTeMaTHKa
¢unocopun BeneT K BhICIIUM (GopMaM TMO3HAHHUS KOHUEHTpaUud pealuil B MpeneiabHO
YIIaKOBAaHHBIX KOHCTPYKTUBHBIX KOHIIETITaX MCTUHOW MpaBabl OOBEKTUBHON PEabHOCTH CO
CMBICIAaMH THUIIA «YEPHBIX [JbIp». B wyacTHOCTH, UIsI MHTErpajibHOM MaTeMaTHuecKOn
¢mrocopun Takxke CyIIECTBYET M3BECTHBIM Ham coOupaTenbHbI 37eMeHT — CuH (eauHoe,
nenoe). JloGaBieHue «CUH», HaOpuUMep, K KaTeropun «puiocous» MOPOXKIAET
cuHuIocopuio (eanHas, LeIOCTHAs, HCTOPUUECKU coOupaTenbHas puinocodus).

Kommuiekcel OCHOBHBIX KOMITIOHEHTHO-KPUTEPUAIIbHBIX CMBICJIOB
CHNuAPXMoTeKToHKa BO3MOXHO ynmakoBaTh M pa3BepThIBATh KaK MPOCTEHIIYIO CXEMY —
MaTpu4yHO-TaOymuHoro Tuma (cM. Pucynox 1 wm Tabmuma 1). KoHewHO, MIOCKOCTHOE
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n300pakeHHe CIOCOOHO OBITh HAMHOTO CIIO)KHEE B CBOMX CONPSIKEHUSX C OOIIEH Teopuei
CHUCTEM, CUHEPIeTHUKOW, CHHApXHEH, apXUTEKTOHUKOM, CUCTEMOreHeTUKon. Tem He MeHee
0azoBass MOJETb MOXET CTaThb MCXOJHBIM KOHCTPYKTOM TIPH  KOHIENTYaJIbHOM
MOJICJIMPOBAHUU MEXIUCIUIUIMHAPHBIX HAay4HbIX HcchenoBaHui. [Ipennaraemyro Mozenb B
MOTEHITMAIC BO3MOXXHO pPa3BHBaTh B JIBOMYHBIX, TPOWYHBIX, MHOXECTBEHHBIX (paKTagax
MIPOEKTHO-TJIAHOBOT'O TOMOMOJICITUPOBAHUS U YITPABJICHUSI.

bonee toro, xorma Mel uaeM OT KIIHOYEBOro KoHIenTa «Bcé Bo BcEM» caMu HCTOKH
CMBICTIOO0pa30BaHUN CBEPXCIOXKHBIX CHCTEM Ha OcCHOBe Hu(dp, OYKB, 3HAKOB, CHUMBOJOB,
MMAKTOTPaMM, «MKOHOK», MH(porpaduueckoil MyJbTUILUIMKAIIMM W WHHOBAIIMOHHBIX TEJIE- U
rOJIOTPAMMHBIX TEXHOJIOTUM JaJyT BO3MOXHOCTh YBSI3aTh B €JIMHOE LIE€JI0€ HCKYCCTBA U
HAayKd, pEIUrud W MU, HWICOJOTMM W Marud. 1elleMaTHYecKHe IepPCIEKTHBBI
KOMITBIOTEPHBIX KOMMYHHUKAIIUH TOJIBKO Ceuac HaYMHAIOT OTKPBIBATHCS B CAMBIX HIMPOKHUX
JMana3oHax B3aMMOJICHCTBMI JIIOJAEH M HOBEHIINX JKO-TEXHOICHHBIX TEXHOJIOTHI.
CUHaApXUOTEKTOHUKA B  CTPYKTYpHO-(QYHKIIMOHAILHOM  Pa3BUTHUH  CBOEro  HAy4yHO-
XYJI0KECTBEHHOTO M IMPOEKTHO-TEXHOJIOITMYECKOr0 IMOTEHUMada JAaET alrOPUTMBbI, T€HOMBI,
MOCTYJIaThl, TpaBWia, 3aKOHOMEPHOCTH NPHUPAIIEHUS JJIA IPOIECCOB HWHTETPAllMd U
KOHBEPIeHIIMM 3HAaHWUH B €IWHCTBE WHBAPUAHTOB HOOCHEPHCTHKH W BCEOOIICH Teopuu
CHCTCM.
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SECTION XlIIl. RESOURCE SAVING

Cemenuyk O.B., Kprokos B.O.
Ikoaornyeckuii aktusuim B XXI Beke
Hanvnesocmounas nosxcapro-cnacamenvrasn akaoemus — gunuan Canxkm-Ilemepoypeckozo
yuugeepcumema I'TIC MYC Poccuu
(Poccus, Braousocmok)
doi 10.18411/gq-31-03-2021-31
idsp sciencerussia-31-03-2021-31

AHHOTALUA

CraTpss MOCBAILEHA TaKOMy SIBJICHUIO KaK HWHAMBHAyaU3allUs HKOJIOTUYECKOTO
aktuBu3dma B XXI| Beke. B Hacrosimiee Bpemsi HaOnrofaeTrcs TEHACHLHS K TOMY, YTO Ha
pa3BUTHE OOLIEYEIOBEYECKOTO IKOJIOTHYECKOTO CO3HAHMs OKa3bIBAIOT BIUSHHE JeHCTBUSA
BIIOJTHE KOHKPETHBIX SPKHUX JUYHOCTEH, a HE SKOJOTWYECKHX OpraHu3aluid, 4To OBLIO
xapaktepHo Uit XX Beka. B kauectBe mpuMepoB MOAOOHBIX Jrojied mpuBeneHsl ['pera
Tyn6epr u bosu Cnart.

KioueBble cioBa: skonoruueckoe cosnanue; ['pera TynOepr; Bosum Cnar; The
Ocean Cleanup; sxoJoru4eckue mpooIeMsi.

Abstract

The article is devoted to such a phenomenon as the individualization of environmental
activism at the 21st century. Currently, there is a tendency to the development of universal
human ecological consciousness influenced by the actions of very specific bright
personalities, and not environmental organizations, which was typical for the twentieth
century. Greta Thunberg and Boyan Slat are cited as examples of such people.

Keywords: ecological consciousness; Greta Thunberg; Boyan Slat; The Ocean
Cleanup; ecological problems

JlBanuaroe W ABaAuaTh IMEPBOE CTOJETHS — YHHUKAJIBHBIA NEpPUOJ B HCTOpUU
yenoBedyecTBa. CTpEMUTENbHOE Pa3BUTHE MPOMBILIUIEHHOCTH, HEBUAHHBIE paHee MacIITaObl
JNOOBIYM TOJIE3HBIX HCKOMAEMBIX M JAeMorpaduyeckuii Ckadok OOYCIOBWIM MOSBICHHUE
I00aNbHBIX  dKojoruueckux mnpobnem. Kak crnencrtBue, y oOmiectBa MOSBHIACH
HEOOXOMMOCTh B CO3JaHUU OpraHU3alMid, JeATeNbHOCTh KOTOPBIX JIOJDKHA OBITh
HalpaBjieHa Ha TMPUBJICUYEHUE BHUMAHUS K CIOXHUBIIEHCS SKOJIOTMYECKONM CHUTYaluu.
Haunnag c 1960-x IT. cTajM mNOABIATBCA Kak TOCYAAPCTBEHHBbIE, TaK W YacTHbIE
HKOJIOTMYECKHE OpraHu3auuu U ¢oHbl. B yacTHOCTH, HEOOXOIMMO OTMETUTH JIEATEIbHOCTh
OpraHu3alii, ONMpeaeUBIINX CBOI0 MUCCHIO KaK KOJIOTHUECKY0: BeeMupHsblid hoHy quKon
npupoasl (World Wildlife Fund), I'puanuc (Greenpeace), BirdLife International u mMuorue
npyrue. Ux paboTy TpyaHO NEpeOleHUTb, Bedb MOMHMO pEIIeHUS KOHKPETHBIX 3ajay
(criaceHue >KMBOTHBIX, OCTaHOBKAa BBIPYOKH JI€COB M T.A.), OHU BBIIIOJHWIM U MEHEe
OUYECBHUJIHYIO Ha TNEPBBIM B3IJISAA, HO HE MEHEE BaKHYIO (DYHKIMIO: MPHUBJICKIM BHUMaHHUE K
HKOJIOTMYECKOI CHUTYyalluy Ha IJIaHEeTe M IMOMOTJIM BBIBECTH HKOJIOTMUYECKOE CO3HAHUE IO
Ha 0oJiee BHICOKUI YPOBEHb.

CymectByeT MHOTO (DOPMYJIUPOBOK TOHSATHS IKOJIOTHYECKOTO co3HaHus. OmHa w3
HUX — 3TO «CHOCOOHOCTh YeIOBEKa MOHUMATh CBOIO OOLIHOCTh C NPUPOAOH U yMETh
COTJIacOBBIBaTh CBOM JACHMCTBHS C¢ ee puTMamMu». HekoTopele mccienoBaTenu CUMTAIOT, YTO
HKOJIOTHUECKOE CO3HAHHE — ATO CaMOCTOATENbHas (hopMa OOIIECTBEHHOTO CO3HAHUS HapaBHE
C HPaBCTBEHHBIM, OOBIJICHHBIM, IOJUTUYECKUM U IPYTUMU BUIaMU cO3HaHMSL. [1].

B mnHacrosimee Bpemst B coluyMe HaOJIOAeTCS BCIUIECK AKTHMBHOCTH B IIOMBITKE
peleHus S3Kosorndeckux npodneM. C KaxapIM roJJOM MOSIBIIIETCS Bce OOJIbIIIEe OpraHnu3aLui,
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aKTUBUCTOB M IIPOCTO HEPABHOAYIIHBIX JIIOAEH, KOTOpPblE HAYMHAIOT 3ayMBIBAThCS O
po0JieMe YKOJIOTHH U TIBITAIOTCS MTPUBJICYD K ATOW MPOOIeMe KaK MOYKHO OOJIbIIIE BHUMAHMS.
Taxoke crnenyer OTMETHTb, YTO HpPOOJEMa SKOJIOTMU «HE 3HaeT Bo3pacTa»: BcE Oosblie
MOJIOJIBIX JIFOJICH BCTAIOT HA 3alIUTy IUTaHeThl [2]. MOXHO naxe cka3aTh, 4To eciu B XX B.
6opp0a C 9SKOJIOIMYECKMMM IpoOJieMaMHM  acCOLUMHUPOBAIACh C  SKOJIOTMYECKHMHU
OpraHM3alUsMHU, TO B KOHIIE BToporo aecatuierus XXI| B. Ha ciayXy BIIOJIHE KOHKPETHbIE
UMEHA.

SIpKkUM TIpUMEPOM MOJIOJBIX IKOJOTHUECKUX AaKTUBHUCTOB siBisieTcst I'pera TynOepr
(Greta Thunberg, pomunacs B 2003 r. B IlIBeruu). OHa crama cBoeoOpa3HbIM (PEHOMEHOM
2019 — 2020 romos, Oyayun emé mkoapHUIEH. JleBylIka mpuBiekia Kk cebe BHUMaHue, ¢ 15
JeT MpoBOAs 3a0acTOBKH, IPEUMYLIECTBEHHO OAMHOYHbIE. Llenblo Takux 3a0acTOBOK ObLI
OpU3bIB K y4acTUIO B Oopb0Oe NPOTHB HM3MEHEHHUs Kiumara. Ho MHpOBYIO H3BECTHOCTh
Tynbepr nonyumiia B 2019 r., xoraa Beictynuiaa B OOH, 3asBHB 0 TOM, YTO YEIOBEYECTBO
HAXOJUTCS Ha rpaHu BbiMupanus. W3 3abactoBok TyHOepr Bwipociio aBwkeHue Fridays for
Future, 3aknroyaronieecs B TPaJAULUOHHO MATHUYHBIX MUTHHIAX HIKOJbHUKOB U CTYIECHTOB,
Ha KOTOpPBIE MOJIOAEKB XOAWT BMecTo yu&Obl. Camoii mMacmrTaOHOW 3a0acTOBKOW JTaHHOMN
opranuzaium craia «lobanpHas Heness KiIMMaThdeckux mnpouecco» 20 — 27 ceHTO0ps
2019 r., mpuypouennas k Cammutry OOH mno mepam B obnactu u3meHeHus kiaumarta. [lo
JAaHHBIM OPraHM3aTOpPOB, B aKIIMM y4yacTBOBAJIO OKOJO 4 MUJUIMOHOB uelnoBeK u3 156 crpan
[3]. KoneuHo e, MHEHHE OOIIECTBEHHOCTH O MOJOABIX JIFOJSMX, MPOTYINBAIOIINX 3aHSTHS,
HEOJJHO3HAYHO: KTO-TO Ha3bIBAET KJIMMATHYECKHUE 3a0aCTOBKHU NOJIE3HBIMU U HEOOXOJMMBIMH,
a KTO-TO KPUTUKYET IIKOJbHUKOB 3a TpaTy BPEMEHU IMpenojaBareied M TpSAyLIYyIO
06e3rpaMOTHOCTb. Tak, HampuMmep, B OAHOM u3 obnacreir I'epmanuu ObuUlO 0700pEHO
npuMmeHenue mrpadoB B pazmepe ot 100 qo 150 eBpo K poauTensiM, YbH JETH TMPOIMYCKAOT
3aHATHUS B CBs3U ¢ npoTectamu [4]. Kak Obl TO HU OBLTO, CTOJIH MACIITAOHBINA OOIIECTBEHHBIN
pe30HaHC OOBENMHSAET JIOAEH B CTPEMIIEHUU YIYULIUTh 3KOJOTUYECKYIO CHUTYAlUI0 Ha
IUTaHeTe M NpUBJIEKaeT BHUMaHUE NOJUTHYEeCKUX Aesteneid. Cama nmuunocTs ['persl TyHOepr
YK€ acCOolMHpyeTcs ¢ 00pa3oM He3aypsJHOro 3allMTHUKA TJI00AJbHBIX SKOJIOIMYECKUX
MO3UIMI B OTHOLLIEHUH IIJIAHETHI B LIEJIOM [5].

Jlpyrum INpuUMEpOM HEBEPOSTHO SAPKOW JIMYHOCTH, PAACIOIIEN 3a YJIydIlEHHE
9KOJIOTMYECKOW CHTYaIluH Ha Tuianete, sieisercs bosu Crar (Boyan Slat, poauscs B 1994 r.).
Ero MOXHO Ha3BaTh 4YEIOBEKOM, MEHSIOIIMM MHUP <G3AECh U cernyacy. Monoaon
HHJCPIAH/CKUI U300peraresib pyKoBoaUT HekomMmepuyeckuM ¢oumom The Ocean Cleanup,
ocHoBaHHbIM UM B 2013 r. CraproBblii kanurtan craprana coctasisii 300 eBpo JUYHBIX
coepexxenuii camoro Cnara, 0lHaKO ¢ OMOIBIO KpayAdaHauHra U BelcTyrieHui Ha TEDX
Talk emy ynanocs coOpaTh Ha peau3anuio cBoero n3oopereHus 6osee 30 MITH 10JUIAPOB.

I'maBHasgs 1eMp NPOEKTa COCTOUT B ycTpaHeHMM 90 MPOLEHTOB IIIIACTUKOBOIO
3arpsi3HEHUs] OKeaHa ¢ nmomoulblo HOBbIX TexHoJorud. Otiamunme The Ocean Cleanup
OT APYTUX WHUIMATUB COCTOUT B TOM, YTO 3TO HE MPOCTO (DOHJ, a IMOJIHOLIEHHAss KOMaH/a
U3 BOCBMUJECITU HHXKEHEPOB, (U3UKOB M XUMHUKOB. OHU NBITAIOTCS pPEAU30BATh IOJHBII
UK OYMIICHHUS IOBEPXHOCTHU OT IUIACTUKA, TO €CTh CBOMMHU CHJIaMH pPa3padaThIBaioOT
Y TIPOM3BOJAT OOHOBBIE 3arpaxk/eHus, COOMpPAIOT C HUX IUIACTUK U NepepadaThIBalOT €ro.
OpHa u3 3aj1a4 MpoekTa Ha Omkaiimee BpeMss — BJIIBO€ COKpAaTUTh Iuomaab bonbiioro
TuXxooKkeaHCKOro MyCOpPHOIO MSTHA € MOMOIIbI0 OOHOBBIX 3arpaxxaeHuil B Buge U-o0pa3HbIX
IUIAaBYYMX JIOBYIIEK. DTH YCTPOMCTBA CO3/laHbl C TaKMM pacuy€ToM, YTO OHM MOTYT IUIBITH
10 BOJIE HECKOJIbKO MECSIEB, cOOMpasi Mycop M BBIIEPKUBAsi CHJIbHbIE BOJIHBI U IITOPM [6,
7].

Havano pabGoThl mpoekTa, B paMkax 3alycka OJHOW CHCTeMbI JUIsi cOopa Mycopa,
IUTAaHUpOBAJIOCh Ha cepeauny 2018 roaa, a BeIXo1 Ha MosiHyr0 MoIHOCTh — K 2020 roxy [8].
IlepBbIii 3amycK, OJHAKO, OKOHUMJICSI HEyJlauyeil, U CUCTEMY MPHIILUIOCh COBEPIICHCTBOBATD.
VYiydmennas Mojens Obula crmyiieHa Ha Boxy B mioHe 2019 roma. Uepes uerbipe mecsna
UCTIBITAHUS OBIIM OLIEHEHbl KaK YCHEIIHble M ObUIO OOBABIECHO O IUIAHAX PaCIIMPEHHUs
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MacmTaboB paboThl B Ommkaimue Heckoubko JeT [9]. B 2020 r. ObuM OMyOJHWKOBaHBI
pe3ynbTaThl  MIMPOKOMACINITAOHOTO  HMCCICNOBaHUS, COTJIACHO  KOTOPOMY  OOHOBEIE
sarpaxkaenus npoekra The Ocean Cleanup k 2150 romy cMmoryt u3Biedb C MOBEPXHOCTH
MupoBoro okeaHna He 0oJiee TATH IPOIEHTOB TUIACTUKA. 3HAYUTEIHHO YBEIHUUTH ATy HUPPY
npeJiaraeTcsi ¢ MOMOUIbIO MOBCEMECTHON YCTAHOBKH 0aphepoB B YCThAX pek. B aTom cimyuae
sta nudpa moxer Beipactu A0 54 mporenTos [10]. The Ocean Cleanup u cam Bosa Ciar
OTMEUCHBI LIEJIbIM PSIIOM Harpaj, cpeau kotopbix Katerva Award, KoTopyro 4acTo Ha3bIBAIOT
HobGenerckoit mpemueii B obmactu skonoruu. C 2014 r. Cmat peryinspHO momagaer Ha
BEpPXHHUE MMO3UILMU MUPOBBIX PEHTHHIOB MOJIOJBIX MpeANpuHUMaTeNell u u3odperarenei [6,
7].

CoBpeMeHHbIE TEHICHIIMH OOIIECTBEHHOM KM3HU TO3BOJSIOT CKa3aTh, YTO
HKOJIOTHYECKOE CO3HAHUE — ITO CAMOCTOSTEIBHBIA BEIOOP YEIIOBEKA, B KOTOPOM OTPasKAETCs
CTENEeHb €ro OTBETCTBEHHOCTH 3a OKpYXKaloluid Mup. XapakTEepHOH OCOOEHHOCTHIO
HACTOSIIETO BPEMCHH CTAHOBUTCS (DaKT TOTO, UYTO JIaXKe OTICIBHBIA YEIIOBEK HMeEET
BO3MOXXHOCTh TOBIUSATh HAa SKOJOTHMYECKYIO CHUTyaluio B Mupe. VM mycTh KakoW-TO u3
AKOJIOTUYECKUX JIeATENICH MPUMEYaTesIeH OCTPhIMH BBICKAa3bIBAHUSIMU, & IPYTON — CO3TaHUEM
pealbHBIX SKOJIOTMUYECKUX MPOEKTOB U TEXHOJIOTHI, HO B COBOKYITHOCTH BCE HEPABHOAYIIIHbBIE
JIOM BHOCSAT BKJIaJ B (OPMHUPOBAHUE DKOJIOTHMYCCKOW OCO3HAHHOCTH HACCJICHUS H, Kak
CJIEJICTBUE, B YIIyUIlIeHHUE OOIIeH SKOIoruueckoi curyamuu Ha 3emie [1].
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SECTION XIV. TRANSPORT

Axynun C.H., Crocrokaio 10.C.
HccaenoBanue 6e30MacCHOCTH OPOKHOTO IBUKEHHS € HCMOJIb30BAHUEM IPOTrPAMMHO-
1eJIeBOT0 MeTO0/1a
Openbypeckuii 20Cy0apCcmeer bl YHUSepCUmem
(Poccust, Openbype)
doi 10.18411/gq-31-03-2021-32
idsp sciencerussia-31-03-2021-32

AHHOTaNUA

C yBenmuenueMm aBTOMOOWIEH B cyObekTax Poccuiickoii denepanuu mpoOUCXOIUT
MOBBILIEHHE TUIOTHOCTU U MEPErpyKEHHOCTU JAOPOr OOLIETO M0JIb30BAHUS, UTO CTUMYJIUPYET
pPOCT J10pOKHO-TpaHCHOPTHBIX mpoucmectsui (JTII). Jlns paccmorpenus (akropos,
Biustromux Ha J{TTI, HeoOX0amMMo pa3o0paThes, 9TO CKPBIBAETCS 32 STHM IOHSATHEM M Kak
OHO BO3JeiicTByeT Ha 0€30MacHOCTh JIOPOXKHOIO JBIXKEHHMs. B pamkax crarbu
paccMaTprBaeM croco0 o0ecredeHus U TOBBIIIEHHs 0€30ITaCHOCTH JI0POKHOTO TBMKCHUS Ha
OCHOBE IMPOrpaMMHO-IeJIeBOro Mmeronaa. Jlius mnoapoOHOro M3y4yeHHsl JaHHOW TeMbl
WCIIOJIb30BAaHbl CTAaTUCTUYECKUE [AHHBIE O KOJIMYECTBE NPOU3OLICAIIMX HA TEPPUTOPHUH
Poccuiickoit denepanuu 10pOKHO-TPAHCIIOPTHBIX IPOUCIIECTBUM.

KiroueBble cjioBa: 1IpOrpaMMHO-LIEJIEBOM  METOJ, aBTOMOOWIb, JOPOXKHO-
tpancnoptHoe npoucectsue (ATII), perrnonsl, Poccuiickas ®eneparus

Abstract

With the increase in cars in the subjects of the Russian Federation, there is an increase
in the density and congestion of public roads, which stimulates the growth of road accidents
(road accidents). To consider the factors that affect road accidents, it is necessary to
understand what is hidden behind this concept and how it affects road safety. Within the
framework of the article, we consider a way to ensure and improve road safety based on the
program-target method. For a detailed study of this topic, we used statistical data on the
number of road accidents that occurred on the territory of the Russian Federation.

Keywords: program-target method, automobile, road traffic accident, regions, Russian
Federation.

Ilenb:  ycTaHOBIEHME  3aKOHOMEPHOCTH,  ONpPENENSIOIAs  CBSI3b  MEXIY
XapaKTepUCTHKaMHU.
[IporpaMMHoO-11€NIEBO MeTOA — 3TO crmoco0 pa3pabOTKM BaXKHBIX  IJIAHOBBIX

pelIeHni, CYIIHOCTh KOTOPOTO COCTOMT B OTOOpPE OCHOBHBIX II€lei pa3BUTHS OOBEKTa
VOpaBJICHUS, pa3pad0TKE B3aWMOCBS3aHHBIX MEpPONPHUATHH 1O WX JIOCTIDKCHHIO B
HaMEUYEHHBIE CPOKHU.

Ha cerognsmnuii neHp CTaTUCTUKA MO MHOTMM pernoHam Poccuiickoin denepannun
BEChMa HE YTEIIUTENbHA, TOITOMY HEOOXOUMO OBITH MPEIeIbHO OCTOPOKHBIM Ha IOPOTaXx.

st paccmoTpenust daktopoB, Biusitonux Ha J[TII, HEoOxomumo pa3obpaThes, 4TO
CKPBIBAC€TCS 3a JTUM IMOHATHEM M KaK OHO BO3JCUCTBYeT Ha 0OE30MacCHOCTH JOPOIKHOTO
JIBYDKECHUS.

JIOpOKHO-TPaHCTIOPTHOE MPOUCIIECTBUE MPEACTABIsAET cO00i COOBITHE, BOSHUKIIIEE B
MpoIIecce ABMKEHUS TI0 JIOPOTe TPAHCIOPTHOTO CPEJCTBA M C €r0 y4acTHEM, P KOTOPOM
MOTUOJIM WIIM paHEHBI JIIOM, TIOBPEXKICHBI TPAHCIIOPTHBIE CPENICTBA, COOPYXKEHHUS, TPY3bI
00 MPUYMHEH MHOM MaTepUaIbHBIN yIepo.

B tabnume 1 mpeacraBieHa CTaTHCTHUKA JTOPOKHO-TPAHCIIOPTHBIX MPOUCHIECTBHUM IO
peruonam Poccuiickoit @eneparnuu 3a 2018 rog.
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Tabnuya 1
Cmamucmuxa 00poA#CHO-MPAHCROPMHBIX Npoucuiecmauti no pecuonam Poccutickoii
Dedepayuu
Pezuon ZZICZ;ZHHOC"”” JTII na 100 000 nacenenusn
1 2 3
VBanoBcKas obnacTh 1015 1308
Kocrpomckas o6nacTb 643 751
Jluneuxast o6macTh 1150 1559
TamOoBcKast o6nacTh 1033 1412
Slpocnasckas 00nacTb 1266 1999
Pecniy6snka Komn 841 1065
ApxaHrenbckasi 001acTb 1155 1507
Bonoroackas oonacts 1177 1567
Mypmanckast 001acTh 754 885
AcTtpaxaHcKkas 00JIacTbh 1017 1196
Pecrry6nmka Mapwmit On 682 787
Y amyprckas PecrryOnmka 1513 2003
Kuposckas ob6macth 1283 1756
OpenbOyprckasi 00JacTh 1963 2226
VYibsiHOBCKast 0051aCTh 1247 1330
KypraHnckas obnactb 846 1183
Pecny6nuka Anraii 218 308
Pecniy6nuka Bypsitus 985 1199
Pecniy6nuka TriBa 322 530
Pecrry6onmka Xakacus 538 563
3abaifkanscKuii Kpait 1073 1265
Owmckas o6mactpb 1960 2996
Tomckast 001acTh 1078 781
Pecrry6mmka Caxa (SAxyTus) 964 1002
Kamuarckuit xpait 316 505
Marasmanckast 0651acTb 144 247
CaxanuHckas o0nacTh 490 725
Egpeiickas aBToHOMHAs 0071aCTh 162 247
YyKOTCKHI aBTOHOMHBII OKpYT 50 32
Pecrry6imka Caxa (Axytus) 964 1002
KamuaTckuii kpaii 316 505
Maramanckas 061acTh 144 247
CaxanuHckast 00JacTh 490 725
EBpeiickasi aBTOHOMHas 00J1aCTh 162 247
UyKoTCKUI aBTOHOMHBIN OKPYT 50 32

Hcxons w3 nmaHHbIX TaOnuubl 1, MOXHO chenaTh BbIBOA, 4uTo OMckas 001acTh
ABIIIETCS JTUAMPYIOMIUM peruoHoM 1o konudectBy JTII — 2996. OpenOyprckas obiacth

HaXOJUTCSI HAa BTOPOM MecTe — 2226. Y amypTtckas PecniyOnuka pacnonokuiach Ha TPETbeM
mecte— 2003.
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Pucynok I — JQuaepamma ATII na 100000 uenogex

Ha ocnoBanum crparerun 0€30MaCHOCTH JOPOKHOIO ABUKEHHS CJEIyeT, 4YTO
1OKa3aTesb, OLECHUBAIOIINN ee 2P PEKTUBHOCTD, ABISETCA 00Ul KO3 PUIMeHT cMEepTHOCTH
OT JOPOKHO-TPAHCIIOPTHBIX MPOUCIIESCTBUH.

[To manHBIM MoK, OO KO3()(PHUIIMEHT CMEPTHOCTH OT JIOPOKHO-TPAHCIIOPTHBIX
npoucuiecTBuil mo peruonam Poccuiickoit denepanuu 3a nepuoa 2014-2017 roga cHu3miICA
(¢ 19 mo 13 morubmmx Ha 100 genoBek). OOmui K03(H(HUIMEHT CMEPTHOCTH, paBHBIA 19
norubmmM Ha 100000 yenoBek B Poccuu HaGmonancs u B apyrue roga: 1976, 1983, 1997,
20009.

[lo nmanubiM Pocctata B JOpOXKHO-TPAHCHOPTHBIX mpoucuecTBusx B 2018 ropy
norubnau 14302 yenoBeka. JIeBSITh THICAY 4eNOBEK MOTMONM B aBTOKaracTpodax. Uerwbipe
teicsiun morubmux B JTII Opun memexomamu, a octaimbHble 1227 ciaydaeB OTHOCSATCS K
rudeny MOTOLMKIIMCTOB M BejaocuneaucToB. IloruOmmx MOTOIMKIUCTOB IIO CTATHCTHKE
MEHBIIIE, YeM aBTOMOOMIMCTOB, XOTSI aBTOMOOMIIBHBIN TPaHCTIOPT Oe30macHee.

[To mamueim T'UBJIJ] cmeptHOocTs B 2018 TOMy CHH3WIACh IO CPaBHEHUIO C
npensiaymuM rogom Ha 5%. Taxke, B TeueHHE MHOTUX JIET YMEHbIIAeTCs 00Ilee YHCIo
IIPOMCILIECTBUI HA 10pOTe.

B tabmuue 2 cpaBHuBaeM perunoHsl Poccuiickoit ®dexepanuu mo 0e30mMacHOCTH B
ropojax.

Tabnuya 2
Cmepmnocms 6 J[TII no pecuonam Poccuiickou @edepayuu
Pezuonwt Cmepmnocmy ¢ JITII, 100000 muic.uenosex
1 2
3abalikansCKuil Kpai 179
PecniyOnmka TriBa 174
Jlumerkast o6yacTpb 132
CaxanuHckast 00J1acTh 130
EBpeiickasi aBTOHOMHasi 00J1aCTh 130
Kypranckas o6macth 124
OpenOyprckas 00J1acTh 123
YpssHOBCKast 0671aCcTh 123
Maramanckas 061acTs 121
Pecnybimka Caxa (SIkyTus) 120
PecnyOnmka Anraii 117
Tambo0BcKkast 00acTh 115
Pecnybnnka Xakacus 115
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PecniyOsinka Bypsitust 112
Pecrry6nmka Mapwmit On 105
Tomckas obsacth 100
Kuposckas o0macth 99
Kamuarckuii xpait 97
Pecrry6imka Komn 95
Bosorozackas o61acTpb 91
Slpocnasckas 001acTb 86
Koctpomckas obmacts 85
ApxaHrenbckas 001acTh 82
Y nmyprckas PecryOnuka 78
AcTtpaxaHckas 001acTb 78
Owmckast 0071acTh 76
Mypmanckast 001acTb 76
YyKOTCKUI aBTOHOMHBIH OKpYT 63
ViBaHOBCKast 00J1aCTh 62

Ncxons n3 Tabauisl 2, MOKHO CIIENaTh BEIBOJ, YTO OOJIBIIAsS CMEPTHOCTD B JOPOKHO-
TPAHCIIOPTHBIX MpoUCIIeCTBUsIX B 3a0aiikanbckoM kpae — 179 Teicsau uenoBek, PecyOinka
TwiBa — 174 ThIcsiun yenoBek u Jluneukas 001acTb — 132 ThICSYU YETIOBEK.

N
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Y
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Kuposckaa obaactb

M Kpan

Espelickas...|
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Pucynox 2 — Cuepmuocmo 6 J{TII no pecuonam Poccuiickoii @edepayuu

OnHUM U3 BOXKHEWIIIMX ATANlOB METOIUKH pa3pabOTKU OPraHU3aIMOHHON CTPYKTYPhI
yIpaBIeHUS SBISIETCS OMPE/EICHNEe U TIOCTPOSHUE 1eTieil pa3BuTHs cucTeMbl. [ Haubomee
HaIJISITHOTO TpUMepa MPUMEHSIEM 3TOT METO/ JIJISl TTOJTYICHUS BIUSHUS 0J1aronoryqust
HAaCeJICHUs Ha aBapuMHOCTH 110 peruoHaM Poccuiickoit denepanum.

TepMuH «IepeBo LEeNnel» — 3TO CTPYKTYpUPOBAHHAS, TOCTPOCHHAS 110
UepapXUUeCcKOMY MPHUHIIMITY (pacipe/esieHHas 10 YPOBHSM, PaH>KUPOBAaHHAS) COBOKYITHOCTh
1eJIei CUCTEMBI, B KOTOPOU BBIZIEIICHBI T€HEPATIbHAS 11eJTb («BEPIIIUHA JIEPEBaAY);
MOTYMHEHHBIE €H MOAIIETTH TIEPBOTO, BTOPOTO U MOCTEAYIOIIETO YPOBHEH («BETBH JIEPEBaY).

be3onacHoe ABWKEHHWE ABISETCA CIOKHOW 3a/adeid, Ha KOTOPYIO HMEET BIIUSHHUE
MHOKeCTBO (hakTopoB. Ha pucyHke 3 MOXKHO YBUIETh TO caMO€ JEPEBO IEIei U CHUCTEM, Te
OCHOBHOM II€JIbIO ¥ HAC SIBIIAETCS - oOecredenue Oe3omacHoCTH qopoxkHoro asmxenus (11,),
KOTOpasi COJAEPKHUT JBE TMOJIENH: CHOCOOHOCTh BOAMTENS oOOecrednBaTh OE30MacCHOCTh
JIOPOKHOTO JIBH>KEHUS Hlol; COCTOSIHHE JIOPOTH, oOecreunBaroIiee 6€30macHOCTh JOPOKHOTO
JBWXCHUS I_[loz.
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Koadurnmentsr BausHUS KaxI0M moAmnenn Ha obecredueHne O€30mMacHOCTH
noposkHoro asrkenus (L) onpexensitor o popmyse:

Ki :Zn:(aj 'Bh 'Yg) , (1)

rane Ki—crernens BiusHUS ToKaszatens nepeBa cucteMm Ha L[o oOecrneuenume Oe3omacHOCTH
JIOPOXKHOTO JIBUYKCHHUS;
0j— CTETICHb BIIUSTHHSI ITOKA3aTelsl IepeBa CHCTEM Ha MoKa3aTelb JiepeBa Ielei;
[Bh— cTereHb BIMSHUS MOKA3aTells AepeBa Lesiei Ha MOIIElb;
¥g— CTENEHb BIMAHUS noauenu Ha Llo obecrieuenne 6€30macHOCTH JOPOKHOTO JIBIKCHUSL.
Bnusiaue moacuctem Ha Ilo obGecriedueHue O€30MACHOCTH JOPOYKHOTO JBHIKCHUS
OTIPENENISFOT METOJIOM 3KCIIEPTHBIX OIICHOK Ha OCHOBAHWHU ONPOCAa MHEHUI CIICIUATUCTOB B
cdepe dKCIITyaTauu aBTOMOOMIIEHOTO TPAHCTIOPTA.
VX 3HaYeHUsI COCTABHIIN:
r°01: 0,5
r002: 0,5

Ooecneverue b4

|

LocmosHue dgpoey
adecnesubaoles Ge3onacHoCe|

ooecneswbamns
DB30MACHOCITIE GODOXHOZ0

GOpOXHO20 TBUXCHUS
Jluxenus =
Fﬁmﬂaﬁxmmfm BocLImens | Ckomaxacme U wepaw/famocmbl
J000XHIZ20 [OKO6ITIUS
Peakuyus 1o Yynpabiequn =
abmomocuner [Tonepessil U Npedo/bHsIU
npoguUY Gopocy
| |
Spobers
lgmﬁ I Gy HACENRHUST \PLHaHCOB020 G/020M0/19U8)
b pezuoHe

(oyuaneHoe HaceneHue PE2UOHA
Pucynox 3 — Jlepeso yeneil u cucmem

Ha ocHoBe nmanHO# crcTeMbl CTPOUM (DYHKITMOHAIBHO CHCTEMHYIO MaTpHILy (Tabmuia
3) u Tabnuiry BKJIaaa mojacucTeM (tadbnuua 4).

Tabnuya 3
@yHKL{uOHClJZbHO cucmemHnasi mampuya
Tl o o2 013 oz o2
TToncucTeMsl

Clos 0,31 0,56 0,19 0,65 0,29

Cle 0,69 0,44 0,81 0,35 0,71

Bcero 1 1 1 1 1

Bceero noaueneit 0,155 0,28 0,095 0,325 0,145
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Tabnuya 4
Tabauya sxkrada noocucmem

OOwmuit BKnaz[1
. 1 noacuctembl C ¢
Ioacucrema CTpyKTypHBIH BKJIaJ depes moauesns L7y B peatu3aIIIO
e Ilo
I on o1 013 o 022
C'c 0,155 0,28 0,095 0,325 0,145 1
Clos 0,048 0,157 0,018 0,211 0,042 0,48
Clo 0,107 0,123 0,077 0,114 0,103 0,52
«Bec»
rnojmenei B 0,155 0,28 0,095 0,325 0,145 1
menn L, rou

Hcxonst u3 nanHbix Tadnun 3 u 4, ctpouM auarpammy [lapeto.
Huarpamma Ilapero ucnosnb3yeTrcsi Kak WHCTPYMEHT, IO3BOJISIOIIMMA OIPEACIIUTD,
KaKHe UMEIOTCS MPOOIEeMbl, U BHIOPATh MOPSAOK UX PEIICHHUS.

Jnarpamma Ilapero
0,250 120
0,211
0,200 - - 100
| — y=-0018x+0201 | 80

0.150 R?=0,938

60
0,100 1

- 40
0,050 1 r 20
0’000 T T T T T T T T T T T O

Pucynok 4 — JJuazpamma Ilapemo

Haubonpmmii Bknaa B obecrneuenue [{o 6e30macHOCTH JOPOKHOTO ABMKEHHUS BHECIH
MOJICUCTEMBI: KaTEropusi JOPOTH L[2021, peakiusi 1Mo YNpPaBICHUIO aBTOMOOUIIEM LI2013,
AKTUBHOCTb BOCIIPUATHS I_[2011.

Haumensmmii Bkitan B obecnieuenue Lo 6e3omacHOCTH JOPOKHOTO ABUKECHHUSI BHECIIH
MOJCUCTEMBIL: IOATOTOBJIEHHOCTD BOJAUTEIS H2012, TEXHUYECKOE COCTOSTHUE ITOKPBITHUS ]_[2022.
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