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STUDY OF DIMENSIONAL ACCURACY OF METAL-CERAMIC ARTIFICIAL CROWN FRAMES
MADE USING TRADITIONAL AND DIGITAL TECHNOLOGIES

Zhulev E.

Federal State Budgetary Educational Institution of Higher Education
«Privolzhsky Research Medical Universityy of the Ministry of Health of the
Russian Federation, professor, M.D

Vokulova Yu.

Polyclinic No. 2 of the Federal customs service of Russia, Ph. D.

U3YUYEHUE PASMEPHOM TOYHOCTU KAPKACOB METAJNIOKEPAMUYECKHAX
HNCKYCCTBEHHBIX KOPOHOK, U3I'OTOBJIEHHBIX C IOMOIIbBIO TPAIUIIMOHHBIX 1
IUPPOBBIX TEXHOJIOT U

Kyaes E.H.

OI'BOY BO «Ilpusondcckuii ucciedo8amenbCkull MeOUYUHCKULL YHUGEePCUMEn »
Munucmepcmea 30pasooxpanenus Poccutickou @edepayuu, npogeccop, 0.M.H.
Bokyaosa FO.A.

«onuxnunuxa Ne 2 @edepanvroii mamodicenHoul cydicovl Poccuuy, k...

Abstract

The article presents a method for studying the dimensional accuracy of metal-ceramic artificial crown frames
made using the KaVo ARCTICA CAD/CAM system and the traditional casting method. Based on our research,
we have come to the conclusion that artificial crown frames made using the KavVo ARCTICA CAD/CAM system
have greater dimensional accuracy compared to artificial crown frames made using the traditional casting method.

AHHOTALUSA

B craTbe npeacraBji€Ha METOAUKA U3YUCHUA pasMepHoﬁ TOYHOCTH KapKaCOB METAIJIOKEPAMHUYCCKHUX UCKYC-
CTBEHHBIX KOPOHOK, U3roToBIeHHBIX ¢ moMoIipio CAD/CAM-cuctemsr KaVo ARCTICA u TpaIuIiMOHHBIM Me-
TOAOM JINTHA. Ha ocHoBanun IMPOBEACHHBIX I/ICCJ'IGI[OBaHI/Iﬁ MBI IIPULLTIA K BBIBOAY, YTO KapKachl HCKYCCTBCHHBIX
KOpPOHOK, n3rotoBieHHble ¢ nomouipto CAD/CAM-cuctemsr KaVo ARCTICA, obnanator Gounblieil pazmepHoit
TOYHOCTBHIO IO CPAaBHCHUIO C KapKAaCaAMU UCKYCCTBCHHBIX KOPOHOK, U3TOTOBJICHHBIMU TPAJUIIMOHHBIM MCETOJA0OM
JINTHA.

Keywords: digital impressions, CAD/CAM, intraoral scanner, dimensional accuracy of the frames of artifi-
cial crowns.

KuaroueBsie cioBa: mudpossie ortacku, CAD/CAM, BHYTpHPOTOBOW CKaHep, pa3MepHasi TOYHOCTh KapKa-
COB UCKYCCTBCHHBIX KOPOHOK.

Beenenne

MeraniokepaMHYecKue pecTaBpaiyy J10 CHX 10p
HIMPOKO TPHUMEHSIOTCS TIPH TPOTE3UPOBaHUU Jedek-
TOB TBEPIBIX TKaHeH 3yOoB U 3yOHBIX psinoB [4]. Cy-
IIECTBYET HECKOJHKO METOAWK HM3TOTOBJICHHUS KapKa-
COB METAIIIOKEpaMHYECKUX MPOTE30B: TPAJAUIMOHHAS
TEXHOJIOTHUS JINThS KapKaca U COBPEMEHHBIN I(poBOH
cnocob ero ¢pesepoBanus ¢ momompio CAD/CAM-
CHCTEMBI, KOTOPBIH BKIIFOYAET B ceOs ToTydeHue nug-
POBBIX H300pakeHUi 3yOHBIX PSIIOB MAIIMEHTa C TTIOMO-
IIBI0 BHYTPUPOTOBBIX CKaHEPOB, BUPTyalbHOE MOJE-
JIMPOBaHKE U U3TOTOBJICHUE KapKaca ¢ TIOMOIIbIO (pe-
3epHO-ILTH(OBANTBHOrO cTanka [1, 2, 3, 5, 6]. Hayunbix

nyOJUKaluii, MOCBSAIICHHBIX CPAaBHUTEIHHOW OIICHKE
pa3MepHOW TOYHOCTH METAJUIMYECKHUX KapKacoB HC-
KYCCTBEHHBIX KOPOHOK, IMOJIy4YE€HHBIX C MPUMEHEHHEM
TPaJULMOHHOTO METO/A JIThsI U IIM(PPOBOI TEXHOJIO-
T'MU BEChbMa MaJIo, YTO U SIBUJIOCH 000CHOBAaHHEM HEO0-
XOJMMOCTH IPOBEAEHHS JAHHOTO UCCIIEIOBAHMS.
Heas nccneqoBaHusi — NPOBECTH CPAaBHUTEIb-
HYIO OLEHKY Pa3sMEPHOM TOYHOCTH KapKacOB HCKYC-
CTBEHHBIX KOPOHOK, W3TOTOBJIEHHBIX C MOMOIIBIO
CAD/CAM-cuctemsr KaVo ARCTICA u Tpamuinon-

HBIM MCTOJIOM JIUThS.
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Ingposnie Hiobpakenns
IKCHECPHMEHTAILHOH

MO/IeJIH, HOJYYeHHbIe

€ HOMOIILIO BHYTPHPOTOBOI'O
Jaszepuoro ckanepa iTero Cadent

CAD/CAM

KaVo lARCTICA

Kapxacnor
HCKYCCTBeHHBIX
KOPOHOK

DKCH CEPpUMECHTAJIbBHAA MOIEC/Ib

OTTHCKH — ['HICOBLIC MO/JCJIH

l

BockoBbie penpoayKnus

l

JInTeliHAas yCTaHOBKA
Bego Nautilus

Kapxacnor
HCKYCCTBeHHBIX
KOPOHOK

Puc. 1 - Cxema npogedenus sxcnepumenma

Marepuajbl U MeTOAbI McciaenoBaHusi. s
HM3YYeHUS pa3MepHON TOUHOCTH KapKacOB UCKYCCTBEH-
HBIX KOPOHOK HaMmH ObUTa paspaboTaHa CHEUaTbHAS
cxeMa IpOoBeNeHIs HccieqoBaHus (puc. 1), B KOTOpoi

OBLIa WCIIONB30BaHA JKCIIEPUMEHTANbHAs MOJEIb C
MTOJITOTOBJICHHOW TIOJT METAIIOKEPAMHUYIECKYIO UCKYC-
CTBEHHYIO KOPOHKY KYyJbTH 3y0a 2.7, ¢ IAPKYISIPHBIM
CTYIIOM B BHZE keJo0a (puc. 2).

Puc. 2 - Dxcnepumenmanvhasn mooens

Ha mepBoM 3Tame ¢ MOMOIIBIO BHYTPUPOTOBOTO
nazepHoro ckanepa iTero Cadent (CLLA) 6putn momy-
yeHbl 11 mudpoBEIX M300paKeHUH SKCIIEPUMEHTATb-
HOH Mognemd. B mporpaMmmHOM — obecrieueHUH
DentalCAD 2.2 Valletta npoBoannu MoaenupoBaHue
KapKacoB UCKYCCTBEHHBIX KOPOHOK.

Ha BTOpOM 3Tamne U3 THTAaHOBO# 3aroToBkH T itan-
Blank ¢ nomoripto (hpesepHO-ILTH(POBATIBHOTO CTaHKA
KaVo ARCTICA Engine 6buiu u3rorosienst 11 tura-
HOBBIX KapKacoB HCKYCCTBEHHBIX KOPOHOK.

Ha tperbem stare ¢ skcriepuMeHTaIbHON MOIEN
ObpuTH TTONy4eHb! 11 JBYXCIONWHBIX OXHOJTAIHBIX A -
cMKOHOBBIX OTTHCKOB (Express STD, Express XT
Regular Body, 3M ESPE, CIIIA) u usrorosiens 11
pa30opHBIX Mozened U3 BBICOKONPOYHOTO THIICA
Fujirock (GC, SInonus). KynbTio npenapupoBaHHOTO
3y0a Ha TUIICOBBIX MOZENAX ABAXKIBI MOKPHIBAIN JIa-
KOM JUI KOMIICHCAllUM YCaJKH cIuiaBa. Jlanee co3na-
BN PENPOIYKIHH KapKacoOB HMCKYCCTBEHHBIX KOPO-
HOK METOJIOM IOTPY>KEHHUSI KYJIbTH B PacIlIaBJICHHBIN

BOCK IO TOJTydeHHS HEOOXOOMMOM TONIIMHEL. Mome-
JIMPOBAJIN JIUTHUKH, BOCKOBYIO PETIPOLYKINIO KapKaca
(hopMOBaJH B OIIOKY, BEITUIABISIIN BOCK B My (peTpHOM
me4y u oTauBaiy 11 KapkacoB MCKYCCTBEHHBIX KOPO-
Hok u3 KXC.

C nomomipi0 1a00paTOPHOrO ONTHYECKOrO CKa-
Hepa KaVo ARCTICA AutoScan noiy4danu udpoBsie
n300pakeHHs SKCIEPUMEHTAIBHON MOJIEITIH, KapKacoB,
W3TOTOBJICHHBIX METOJIOM JIUThS, U (pe3epOBaHHBIX
THUTAHOBBIX KapKacoB.

Ha cnemyromem stane nccieqoBaHus MIPOBOANIN
COBMEIICHUE ITU(PPOBOTO M300paKeHUS KyJIbTH 3y0a
2.7 3KCepUMEHTAIEHOW MOJIETH ¢ H(POBBIMA H300-
PaKCHUSAMH KapKacoB UCKYCCTBEHHBIX KOPOHOK, TIOJTY-
YEHHBIX TPAJULNMOHHBIM CIOCOOOM METOIOM JIUThA U
oT¢pe3epoBaHHbIX 0 IU(POBOH MOJENIH KapKaca.
CoBmelieHre TUPPOBBIX U300paKEHUH B MPOTrpamMM-
HoM obecnieyenun Dental CAD 2.2 Valletta ocymects-
JISIETCSl aBTOMATHUYECKH: TIPOrpaMMa B TPEXMEPHOH CH-
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CcTeME KOOPAMHAT CAMOCTOSTEILHO PACIO3HAET UIEH-
THYHBIE TOYKH, 110 KOTOPBIM U IPOUCXOIUT HAIOXKEHHUE
JIBYX UCCJIEyE€MbIX BUPTYaJbHBIX 00BEKTOB.

B pesynbrate HanmoxeHus IUQPPOBBIX H300paxe-
HUIA Ha HUQPPOBOIA KynbTe 3y0a 2.7 MOsBISIOTCS 1IBETO-
BbIe o1 (puc. 3). Kaxplii IIBET COOTBETCTBYET OIpe-
JISJICHHOW BEJIMUMHE PACXOXKICHHS MEXK/Ty COBMEIIIEH-
HBIMH U (PPOBBIMU N300pakeHUAMH (puc.4).

Puc 3 - Cosmewennvie yudposvie uzobpadicenus ¢ yeemosblMu NOAIMU

W'l i fe''s
lu.,x". - lJll'

-
'Jl 8

Puc.4 - I[gemosas wixana 0111 onpedeneHus GeIUiUHbl PACXOHCOCHUST MeHNCOY YUDPOBLIMU U00PAdICEHUIMU

U3 mporpammuoro obecriedenust Dental CAD 2.2
Valletta nonyueHHble COBMENICHHBIC BHPTYaTbHBIE
M300pakeHUs OBUIH IKCIIOPTUPOBAHBI B KOMITBIOTEP-
HOoe mporpammHoe mpmioxerane 3D PDF (Adobe
Acrobat Document) B cTaHAapPTHBIX ITO3UIMAX: ME3H-
AJIbHO-KOHTAKTHAA MOBECPXHOCTh, AUCTAJIbHO-KOHTAKT-

HAasi TOBEPXHOCTB, I3bIYHASI IIOBEPXHOCTH, BECTHOYIISP-
Hasl TOBEPXHOCTh M OKKJIFO3MOHHAS TIOBEPXHOCTD. JIn-
HEHHBIC pa3Mephl JaHHBIX TMO3UIMA BO BCEX CIyYasix
ObLTH OJMHAKOBBIMHU. Ha Ka) /101 MOBEPXHOCTH KYJIBTH
3y0a OBUT BBIICIICH yYaCTOK OIPENEICHHON IUIOMaan
(Tabn. 1) nas u3MepeHus BHYTPU HETO I[BETOBBIX TO-
JICH.

Tabmuna 1

BoiOpanHble UIs1 aHAIN3A YYACTKH HAa Pa3HbIX NOBEPXHOCTAX KyJbTH 2.7

Buj noBepxXHOCTH KYJIbTH

Ilnomans (KB. MM)

Me3nanbHO-KOHTaKTHAs TMOBEPXHOCTH

III/ICTaJ'II)HO - KOHTAKTHasgd NOBCPXHOCThH

1029,54

1060,85
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1900,38

2089,25

1325,00

CyMMapHaH iomaab BCEX HOBerHOCTGﬁ

7405,02

Ha xakmoif ToBepXHOCTH COBMENICHHOTO U po-
BOT'0 M300pa)KeHHS KapKaca MCKYCCTBEHHOH KOPOHKH
¥ KyJbTH 3y0a 2.7 3KCIIeprIMEHTATFHONH MOJIENN B BEI-
JeTIEHHOM Y4YacTKe MPOBOIWIM M3MEpEHHE ILIONIaIH
[IBETOBBIX I0JIeH, COOTBETCTBYIOIIMX CIIEIYIOIIMM
muamazonam: 0,00 — 0,02 mwm (cuuuit nser), 0,02-0,05
MM (3eneHnsii 1Ber), 0,05-0,08 MM (kenThIi 1BET) U 00-

nee 0,08 MM (kpacHsiif nBeT). [Ipu BeIIEIEHIE IIBETO-
Boro mons mporpamMa 3D PDF aBromaTtmuecku pac-
CUHTHIBAET IUIOMAlb JAHHOTO ydacTka (puc. 5). Beero
B KoMmIibtoTepHOi mporpamme 3D PDF Gwimm mpose-
JICHBI U3MEPEHHsI 22 COBMEIICHHBIX MU(POBBIX H300-
paKeHU#, pe3ysbTaTbl KOTOPBIX 3allUCHIBAIA B Tald-
JIUIIBI TSI TOCTICTYFOIIETO aHAIN3A.
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V... 2137 O

22,75 xp. mm

Beeante OT...

Puc. 5 - Uzmepenue niowadu yeemosvix noneii coMeujeHH020 Yuhposo2o u300paxcerus Kapraca UCKyccmeeH-
HOUL KOPOHKU U KyIbmu 3y0a 2.7 IKChepUMeHmMaibHOU Mooenu 8 KomnvromepHot npozpayvme 3D PDF

HBIX Pa3IMYHBIMU METOAaMH, M KyJIbTH 3y0a 2.7 3Kc-
MIEpPUMEHTAJIBHON MOJIENH MPECTaBIEHBI B Ta0IuUIE 2,

puc. 6,7, 8.

Pe3y.]'[lzTaTl)I HCCIeA0BaHUSA. Cpe}IHI/Ie 3Ha4YeC-

HUS U3MEPEHUI COBMEIIICHHBIX ITH(PPOBBIX H300paxke-

HUI KapKacoB MCKYCCTBCHHBIX KOPOHOK, U3rOTOBJICH-
Tabimma 2

Pe3yabTaThl H3MepeHUi COBMelIeHHbIX U (POBHIX H300pakeHuii
ILnomans (KB. MM), COOTBETCTBYIOILAsI OTIPe/ieJIeHHOMY JHANA30HY pac-
XO0K/IeHUS MeKAY COBMeIleHHbIMH U (POBBIMH H300paKeHHSIMH KapKa-

MeToa U3roTOBJIEHUSA COB HCKYCCTB€HHBIX KOPOHOK H KyJILTeﬁ 3y63 2.7 3KCHepHMeHTaJIbHOﬁ MO-
ACJTH

KapKacoB HCKYCCTBEH-
HBIX KOPOHOK

I[I/Ial'[a:{OHbl PACX0KIACHUSA MEKAY COBMECIICHHBIMU Ill/l(l)pOBbIMI/l nsoﬁpame-

HUSAMH
005-0,08 wn NN RN

680,40 88,78 4,62
8,38

Hudporoii (CAD/CAM) 6631,22
Tpapumonnsii (JIutbe) 3048,27 4010,58 337,79

1,20% 0.06% CAD/CAM

H0-0,02 mm
m 0,02-0,05 mm
0,05-0,08 MM

89.55% M boxaee 0,08 Mmm

Puc. 6 - [Juazpamma pacnpedenenus npoyeHmHo20 cOOmMHOMWEHUs RAOWA0el YBEMOBbIX NONell COBMEUCHHBIX
YughposwvIx uz06padzceHUll KapKaco8 UCKYCCMEEHHbIX KOPOHOK, U32omosienHblx ¢ nomowpto CAD/CAM cu-
cmembl, U YuPposoeo uzobpasiceHus Kyavmu 3y6a 2.7 IKCnepumMeHmanbHo Mooeau
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M0-0,02 MM

M 0,02-0,05 mm
0,05-0,08 mm

B bonee 0,08 Mmm

Puc. 7 - Jluaepamma pacnpedenenusi npoyeHmHo20 cCOOmMHOUEeHUs Niowaell Y8emoauix noeti COBMeujeHHbIX
Yupposvix uz00padcenull KapKacos UCKYCCMEEHHbIX KOPOHOK, U320MOGIEHHbIX NO MPAOUYUOHHOU MEXHOIOSUU
aUMbsL U YuGposozo uzodpasicenus Kyiomu 3y6a 2.7 IKCHepUMeHmaibHOU MOOeU

7000,00
m CAD/CAM
6000,00
= B JIutee
S 5000,00
-]
=< 4000,00
)
S 3000,00
= )
= 2000,00
: 7
1000,00
_ ...
0,00
0-0,02 MM 0,02-0,05 MM 0,05-0,08 MM BOJIEE 0,08 MM

Jlnana3oHbl pacxoKIeHusI MeKIy COBMEIIEeHHBIMH IU(POBBIMH
H300pakeHus MU

Puc. 8 - T'ucmoepamma pacnpeoenenus coomuowenus niowadetl Y8emosbix noaell COBMeujeHHbIX YUPPOsbIX
U306padceHull KapKacos UCKYCCMBEHHbIX KOPOHOK, U320MOBIEHHBIX PASTUYHBIMU MEMOOaMU, U YUPPo802o
uzobpadicenust Kyromu 3y6a 2.7 3KCnepuMenmaibHoU Mooenu

Pe3ynbTaThl HMCCIEDOBAaHMS IIOKA3ald, 4TO 4YeM
Oonblle IIIOIab BUPTYaIbHON MTOBEPXHOCTH COBME-
HMIEHHBIX IHU(POBBIX H300paKEHUH COOTBETCTBYET
nuanazony 0,00-0,02 MM pacxoxaeHHUs] MEeXKIY HUMH,
TEM BBIIIE pa3MepHasi TOYHOCTh HCIOJIb3YEeMOro Me-
TOJa M3TOTOBJICHHSI KapKacoOB MCKYCCTBEHHBIX KOPO-
HOK.

Jns KapKacoB MCKYCCTBEHHBIX KOPOHOK, ITOJTY-
YeHHBIX B XOJ€ OKCIEepUMEHTa C IOMOILIBIO
CAD/CAM-cucremsl KaVo ARCTICA, nanbonsiumii
nponeHT (89,55%) miomann BUPTyaIbHOH OBEPXHO-
CTH COBMELIEHHBIX U(POBBIX H300paKEHHUI THTaHO-
BBIX KapKacoB U KyJbTH 3y0a 2.7 dKCIepUMEHTAILHOM
Mojenu cooTBeTcTByeT nuamazony 0,00-0,02 mm pac-
XOXKJICHUS] MKy HUMH.

J11s KapKacoB UCKYCCTBEHHBIX KOPOHOK, H3TOTOB-
JCHHBIX MO TPAJAWULMOHHOW TEXHOJIOTMU JIUThHA,

HauOonpmi npoueHt (54,16%) romany BUPTyasb-
HOW TIOBEPXHOCTH COBMEILIEHHBIX HU(PPOBBIX H300pa-
KEHUI KapKacoB M KyJbTH 3y0a 2.7 3KCIepUMEHTAab-
HOH Mojenu cooTBeTcTByeT auanazony 0,02-0,05 mm
PacX0oKICHUS MEXIY HUMH.

[Tomy4enHple HaMU JTaHHBIC, TTO3BOJIMIIN CENATh
BBIBOJI O TOM, YTO, HaWOOJBIIEH pa3MEpHOW TOYHO-
CTBIO 00JIQIAIOT KapKachl MCKYCCTBEHHBIX KOPOHOK,
W3TOTOBJICHHBIE C UCIIONB30BAaHUEM [IU(POBBIX TEXHO-
noruit (CAD/CAM-cuctemst KaVo ARCTICA u BHYT-
pHpOTOBOI J1azepHbIii ckanep iTero Cadent) mo cpas-
HEHUIO C HCKYCCTBEHHBIMHU KOPOHKAMH, IOy 4€HHBIMH
0 TPAAULIMOHHON TEXHOIOTHH JIUTHSL.

B sTOM maHe npeAcTaBiIseT HHTEPEC NCCIen0Ba-
nue K. Gurel et al. [7], B KOTOpOM aBTOpBI NPHUIILIA K
BBIBOJ1Y, YTO HE CYILIECTBYET CTATHCTHYECKH 3HAUUMBbIX
pa3nuuuii B pa3MEpHOHW TOYHOCTH THTAHOBBIX U KO-
0aJIbTOXPOMOBBIX KapKacOB HCKYCCTBEHHBIX KOPOHOK,
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M3TOTOBJICHHBIX I10 JIByM Pa3lIUuHBIM TEXHOJOTHUSM:
CAD/CAM ¢pesepoBanne ¥ TPAAUIIHOHHOE JIHTHE,
YTO CYIIECTBEHHO OTJIMYACTCA OT HAIUX AAHHBIX, I1O-
JIy4€HHBIX M IPE/ICTaBJICHHBIX B JaHHOW pabore.

3akiaouenne. PesynbraThl Hallero ucclienoBa-
HUS CBHJICTEIBCTBYIOT O BBICOKOW pa3MEpHOHW TOYHO-
CTH KapKacOB MCKYCCTBCHHBIX KOPOHOK, U3TOTOBJICH-
HBIX C TIOMOIIBIO COBPEMEHHBIX IM(PPOBBIX TEXHOJIO-
THi, 10 CPaBHEHUIO C KapKacaMH HCKYCCTBEHHBIX
KOPOHOK, W3TOTOBJICHHBIMU TPAUIIHOHHBIM METOIOM
JIATBSL.
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Obijective: Currently, fetal hypoxia still has a leading position in the structure of perinatal mortality. That is

why antenatal and intranatal protection of the fetus is one of the essential problems of modern obstetrics, the most
important tasks of which are timely diagnosis of the intrauterine condition of the fetus and selection of the most
optimal method of delivery. However, not everyone can ensure the reliability and accuracy of diagnosis. Our goal
was to find a diagnostically effective and most rational method of resolution.

Material and Methods: Clinical studies were conducted out in the Kursk Regional Perinatal Center, on the
basis of the Department of Obstetrics and Gynecology of FPO. The subject of study were 320 stories of childbirth
and 320 stories of newborns for 2017-2018. The selected groups of pregnant women were with signs of compen-
sated and subcompensated chronic fetal hypoxia, which was confirmed in various ways. Our task was to compare
the diagnostic qualities of the two methods of CTG and CTG+ STAN and choose the most appropriate among

them.

Results: According to the results of the study, the STAN CTG method was found to be promising, efficient
and safe, with high sensitivity and specificity. The combined use of STAN and CTG will significantly reduce the

number of unreasonable caesarean section operations.

Keywords: fetal hypoxia; cardiotocography ; STAN; caesarean section ; vacuum extraction

Introduction

Contrary to the diversity and richness of intranatal
diagnostic techniques, cardiotocography (CTG) cur-
rently plays a central role. This method is not invasive,
provides a quick response, but is minimally reliable and
can become a source of false positive results [1, 2]. Of-
ten with questionable CTG data, in reality, a large pro-
portion of the fetuses have no signs of decompensation
of placental insufficiency and are born with an Apgar
score of more than 7 points (low specificity) [3,4]. Not
always by the type of CTG curve, it is possible to judge
the saturation of oxygen in the blood of the fetus, the
gas composition of the blood and the changes in pH [5,

6]. That is why this method has recently been increas-
ingly subject to constructive criticism.

The solution to the overdue problem of interpret-
ing timely diagnosis of the condition of the fetus was
an invasive method of assessing the ECG of the fetus in
childbirth from the early stages of gestation recorded
by scalp electrodes, which are installed on the upstream
part of the fetus [7,8]. In response to acute or chronic
hypoxia, the fetus exhibits disorders in cardiac muscle
conduction function and shortness, which are effec-
tively detected by morphological analysis of fetal ECG
elements [9]. This method allows to carry out qualita-
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tive, morphological analysis of teeth, segments and in-
tervals of cardiac cycle. Predominantly ST- analysis,
known in the literature as STAN [10, 11]. This tech-
nique is complementary to CTG. It is considered that
without evaluating the types of CTG curves, the inter-
pretation and application of fetal direct ECG is unjusti-
fied and not even effective [12,13]. The main objective
of using STAN is to identify signs of metabolic acidosis
in the fetus and to prevent fetal and neonatal asphyxia-
tion [14, 15]. The technology of producing fetal EGC
has provided an opportunity to minimize the number of
unjustified surgical interventions, especially in patho-
logical and hard-to-interprite types of CTG, to reduce
the level of perinatal mortality, as well as the number
of diseases caused by intranatal fetal hypoxia [16, 17].

Material and Methods

The study was carried out in the Kursk Regional
Perinatal Center. In accordance with the goal and ob-
jectives set, during the retrospective analysis we stud-
ied 320 history of births and 320 history of newborns
for 2017-2018. Details of gynaecological and obstetric
history were studied. The criteria for inclusion in the
observation group were antenatal fetal hypoxia anthat-
alan, doubtful or pathological CTG, single-fetal preg-
nancy, head preposition in gestation periods of 36
weeks or more. According to the data studied, puer-
peras from group studies were between the ages of 19
and 39 years (mean age 28 £ 1.5 years).

The 1st group- a group of pregnant women, which
included 160 women with signs of compensated and
subcompensated chronic fetal hypoxia. In order to de-
termine the indications for cesarean section, the bio-
physical profile of the fetus was monitored, the pres-
ence of umbilical cord around the neck of the fetus and
registration of pathological CTG were taken into ac-
count. The degree of fetal hypoxia was confirmed by

determining the acid-alkaline condition, (Zaling test,
1962), (pH, pCO2, pO2, BE) and the lactate content of
umbilical cord blood using a Statstrip Xpress Lactate.

The 2st group-160 women with signs of compen-
sated and subcompensated chronic fetal hypoxia. In the
interest of improving the specificity of CTG, a trans-
abdominal ECG of the fetus with a morphological anal-
ysis of all its elements was performed simultaneously
with all pregnant women, with the main focus on the
analysis of the ST segment. The level of the acid-base
condition of the fetus and the concentration of lactate
in the umbilical cord blood were also evaluated.

ECG registration was performed using Stan S31
fetal monitor. In order to correctly interpret the ST- seg-
ment and determine competent timely obstetric tactics,
we used a specially developed manual presented in Ta-
ble No. 1, in which

- The normal zone is established based on the re-
sults of the fetal CTG and ECG parameters, which do
not exceed the limits of the norm. Obstetric interven-
tions are not recommended, provided there are no other
medical indications.

- The doubtful zone is characterized by the pres-
ence of single ST-events during normal or disturbing
CTG. In this embodiment, a wait-and-see tactic with
dynamic observation should be chosen

- The pathology zone indicates the registration of
the pathological type of CTG, against the background
of single ST-events of the fetal ECG. Continuous mon-
itoring and further investigation are recommended in
order to make a timely decision on emergency delivery.

- The preterminal zone is characterized by the
presence of frequent ST events, pathological or preter-
minal types of CTG. There is a threat to the life of the
fetus. It is recommended to review the tactics of con-
duct in favor of emergency childbirth.

Table 1

Matrix of threatening fetal conditions with obstetric tactics,

Taking into account t

es of CTG and ST-event variants on fetal ECG (STAN

Doubtful Pathological CTG Preterminal
Episodic rise > 0,15 >0,10
T/QRS
Raising the >0,10 >0,10 Emergency
starting level childbirth
T/IQRS
Two-phase 3registered mes- | 2registered mes-
ST sages sages

Biphasic* Biphasic*

* The time interval of the two-phase messages should be correlated with the CTG diagram and the clinical

situation.

CTG was diagnosed using a Philips Series 50 IP-
2 fetal monitor according to the normal delivery proto-
col: upon admission within 40 minutes - 1 hour and in
intermittent mode for 20-30 minutes: after the amniotic
fluid has been poured out, after labor is anesthetized,
when the uterine is opened, more than 8 cm. Mainte-
nance of continuous CTG during childbirth, in case of
complications.

The Dawes-Redman criteria, a modified W. Fisher
score scale, and the International Classification of
Types of CTG were used to evaluate CTG. (FIGO,
1987) (table. 2).
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Table 2

International Classification of Cardiotocogram Types (FIGO criteria, 1987)

CTG type Basal heart rate Variability, bpm. Decelerations
Normal 110-115 bpm. 5-25 bpm. - Early uncomplicated variable decel-
Existence of | erations lasting
accelerations <60 s loss <60 bpm
Alarming -100-110 bpm. >25 bpm. - Uncomplicated
(intermediate) | -150-170 bpm. Saltatory rhythm<5 | Variable deceleration lasting <60 and
-Bradycardia episodes<100 | bpm. loss> 60 bpm.
bpm. >40 min. and
lack of acceleration
Pathological | - 150-170 bpm. - <5 bpm. - Complicated
- >170 bpm. >40 min. Variable
-Long bradycardia- (<100 | -Sinusoidal rhythm | deceleration
bpm. >3 min.) lasting> 60s.
-Recurring late decelerations
Preterminal Total decrease in variability (< 2 bpm.) and reactivity With (or without) deceleration or brad-
ycardia

To process the results of the study, nonparametric
methods of medical statistics were used using the
STATISTICA® for Windows Release 8.0 software
package (Stat Soft® 8 Inc., USA). Student's t-test was
calculated when comparing relative values. The null
hypothesis was rejected at p> 0.05.

Results and discussion

In the 1st and 2nd observation groups, the course
of pregnancy was aggravated by obstetric and somatic
complications. We found various extragenital diseases
in 69 (43.8%) women in labor. The majority were: ane-
mia - 13 (18.8%), diseases of the urinary system - 10
(14.4%), diseases of the cardiovascular system - 10
(4.4%).

Also identified: endocrine pathology - 15 (21.7%),
diseases of the gastrointestinal tract - 4 (5.7%). 8
(11.5%) of pregnant women had obesity | st, 6 (8.6%)
had 2 degrees and 3 (4.3%) had 3 degrees. In 10 out of
17 pregnant women with increased body weight, the

course of labor was complicated by anomalies of labor,
mainly weakness. It is worth emphasizing that in the
vast majority of cases a combination of several diseases
was recorded, which greatly complicated the course of
pregnancy and childbirth.

The frequent complications of the course of this
pregnancy were edema - 87 (51%), the threat of termi-
nation - 62 (39%). Chronic fetoplacental insufficiency
(CKDF) was noted in 47 (29%) women, while intrau-
terine growth restriction (IUGR) was noted in 10
(6.3%), oligohydramnios in 12 (7.6%), polyhydram-
nios in 10 (6.3%). Pregnancy against the background of
preeclampsia 46 (29.2%) women. Tight entanglement
of the umbilical cord of the fetus was seen in 42 cases
(26.7%).All of the above complications of somatic and
obstetric-gynecological anamnesis created a negative
background for pregnancy, and also caused dangerous
abnormalities during the gestational process and in-
creased the risk of morbidity in newborns.

Table 3

Pathology complicating the course of pregnancy.

Pathology Percentage of pregnant women with this complication
Anemia 13%
Urinary system 10%
Warmly vascular system 10%
Endocrine pathology 15%
Edema 87%
Threatened Abortion 62%
CKDF 47%
PE 46%

In the 1st observation group, among 160 cases, the
percentage of surgical intervention was 35.6% (57),
where cesarean section technique was performed in

45 cases (78.9%) and the use of a vacuum extrac-
tor in childbirth was 12 (21.1%).

The suspicious type of CTG was registered in
73.3% (33), the pathological type was 26.6% (12). In
obtaining the above-described CTG monitoring results,
a decision was made on emergency delivery by cesar-
ean section. Among 12 (21.1%) cases where a vacuum
extractor was used, according to CTG, the suspi-

cious type was 83.3% (10). In 16.6% (2), a physiolog-
ical basal rhythm, where the prolonged period of the
2nd stage of labor and the presence of extragenital pa-
thology, served as an indication for VE. The percent-
age of vaginal delivery was 64.4% (103) of the entire
observation group. During the analysis of CTG results
and classification of types according to the Interna-
tional scale (FIGO), a decrease in the motor activity of
the fetuses was recorded, and the records of the heart
rate were recorded as alarming, pathological and pre-
term. The obtained data served as an indication for ur-
gent delivery by caesarean section. However, it was
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found that at the registration of pathological CTG, al-
most half of the children were born with an Apgar score
of more than 7 (low specificity). This indicates the pres-
ence of unreasonable interventions that are not benefi-
cial for the fetus, causing distrust in the reliability of
CTG, thereby.

A thorough analysis revealed that out of 45 cases
of cesarean section, only 29 (64.4%) objectively con-
firmed the presence of intra-partum fetal hypoxia (pH
of umbilical cord blood 7.2-7.3) with an Apgar score of
5/6, 6/8, 7/8 points.

Of the 12 cases of using a vacuum extractor, in-
tranatal hypoxia of the fetus (lactate 4.3-4.6) was con-
firmed in 7 (58.3%) with an Apgar score of 5/7.7/8
points.

In the 2nd group, the following indicators were es-
tablished: out of 160 cases, 30 (18.7%) surgical inter-
ventions were performed, among which 22 (73.3%) had
a cesarean section, which was indicated in 16 (72.7%)
cases of CTG type suspicious, in 6 (27.2%) cases the

pathological type. Of 8 (26.6%) cases of using vacuum
extraction, CTG in 6 (75%) cases is a suspicious type,
in 2 (25%) cases is a physiological basal rhythm. The
use of surgical intervention, in the latter, is justified by
the addition of other obstetric pathologies, when pro-
longed and brave push are contraindicated.

The registered events STAN - 30 (18,7%)

- increase of the basal line more than 0.10- 18
(60,0%)

- T/ QRS increase episodes -10 (33,3%)

- repeating biphasic ST-event - 2 (6,6%)

Of the 22 caesarean sections, in 20 (90.9%) cases,
intranatal fetal hypoxia (cord blood pH 7.2-7.3) was
confirmed with an Apgar score of 5/7, 6/8, 7/8 . Of the
8 cases of using a vacuum extractor, 6 (75%) confirmed
intranatal fetal hypoxia (lactate 4.3-4.6) with an Apgar
scoreof 6/7.7/8.

Vaginal delivery —130 (81,2%) - the type of CTG
is suspicious, there are no STAN events.

Table 4

Characteristic of groups by various parameters

Group Surgical intervention Vaginal de- CTG STAN Confirmation of fetal hy-
livery suspicious | pathologi- events poxia after delivery
C- Vacum cal
section extraction
1-st 28,1% 7,5% 64,3% 26,8,0% 7,5% not 63,2%
applied
2-nd 13,7% 5% 81,2% 13,7% 3,7% 18,7% 86,6%

One of the important points when using the fetal
ECG was the exclusion of a false negative result of a
non-stress test, when a healthy developing fetus, during
the sleep phase during CTG recorded a monotonous
rhythm of the pathological type.

At the same time, the fetal ECG did not reveal dis-
orders temporal and amplitude parameters of the heart
cycles which proved the absence of fetal hypoxia, de-
spite the “pathological” type of CTG recording.

The study of the process of adaptation and the con-
dition of newborns was of great interest. 320 newborns,
160- from the CTG group and 160 from the STAN+
CTG group were examined.

The average birth weight was 3380 g. Average
height 51.28 + 0.19 cm. The head circumference is
35.05 £ 0.12 cm and the abdominal circumference is
34.05+0.11 cm. In 25 (7.8%) cases, the birth of a large
fetus weighing more than 4000 g.

In satisfactory condition, 21 large children with an
Apgar score of 6 / 7-8 points. The state of moderate
symptoms was observed in 4 large newborns, which
was due to the presence of intrauterine pneumonia and
acute hypoxia in childbirth. Later, with the aim of nurs-
ing, these children were transferred to the second
stage.There were no statistically significant differences
in anthropometric data between the two groups of new-
borns.

256 (80%) children were recovered in satisfactory
condition , 132 (51.5%) and 124 (48.4%) in the CTG
and STAN+CTG groups, respectively. Moderately se-
rious condition was in 55 (17.2%) children, 27 (49.0%)
in the 1 group, 28 (50.9%) in the 2 group. 9 (2.8%)
children were born in severe hypoxia with an Apgar

score of 2-4 points. In 55.5% of cases in the STAN +
CTG group and 44.4% in the CTG group.

31 (9.6%) children were transferred to the neona-
tal intensive care unit (NICU).

In the CTG group 17 (54.8%) and the STAN +
CTG 14 group (45.1%). Department of Newborns 289
(90.3%). Transfer to step-by-step care required 61
(19.0%) newborns, in the vast majority of cases for
pneumonia. 5 newborns were transferred to the Depart-
ment of Children's Clinical Hospital No2 with congeni-
tal malformations. Significant differences between the
two groups according to the above results were also not
found. However, analysis of the data presented showed
that in the STAN +CTG group in newborns, there were
more cases of confirmation of hypoxia than in the CTG
group (86.6% and 63.2%, respectively).

The most frequent complications in the postnatal
period were: cerebral ischemia - 84%, fetal distress and
pneumonia - 69%, neonatal jaundice - 26%, cephalohe-
matoma - 19 %, acute hemorrhagic edema - 16%, toxic
erythema of the newborn- 6%, muscle imbalances -
4%, dropsy of the testicle -3%, congenital heart defect
-3%, intestinal obstruction, intestinal paresis - 2%.

Special attention was taken to assess the condition
of skin of newborns in the place of installation of spiral
electrode. We have not recorded any case of any cos-
metic defects and other complications after the use of
electrodes for direct ECG, which proves the safety of
the application of this method.

Conclusion

Comparing the course of the study of the tech-
niqgue STAN+CTG with a single CTG, it was proved
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that the invasive method of evaluation of ECG in com-
bination with CTG leads to a more reliable and qualita-
tive diagnosis of intranatal fetus pathology. Signifi-
cantly reduced the number of samples from the present-
ing part due to indirect information on fetal blood
oxygenation obtained. Also, the decrease in the fre-
quency of use of operative delivery, which allows to re-
duce the risks for mother and fetus health and reduce
material costs. In the conditions of modern trends to in-
crease the number of operative delivery, invasive
method of monitoring the state of the fetus can play a
crucial role in timely diagnosis of threatening condi-
tions of life of the fetus, taking the right tactics and op-
timization of childbirth.
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Abstract

A positive and negative significant correlation between morbidity and mortality (KZ and CS GZO) from
breast cancer, cervical and uterine cancer with the frequency of alleles of genes of the 1st and 2nd phase of me-
tabolism was revealed in different age groups, risk and resistance groups to GZO

AHHOTAINA

BrlsiBieHa B pa3HBIX BO3pPAcTHBIX IPyNMax MOJOXKUTENIBHAS U OTPHULATENIbHAS 3HAUUMAsk KOPPENSUOHHAs
cBs3b 3a0oneBaemoctr 1 cMepTHOCTH (K3 11 KC I'30) ot paka MOJIO4HOH eje3bl, paka MMEeWKN 1 TeJla MaTKH C
Y4acTOTOH BCTPEYaEMOCTH Pa3IMYHBIX OJMMOp(hHBIX aiuteneit reHoBl u 11 ¢a3 metabonm3ma KCEHOOMOTHKOB U
peLenTopoB KIETOK. Y CTaHOBJIEHBI IPYMIIBl pUCKa pe3ucTeHTHOCTH K [30.

Keywords: various types of cancer, hormone-dependent organs, risk and resistance groups
KuiroueBble cj10Ba: pa3ianMyHbIe TUIIBI PaKa, TOPMOHO3aBUCUMBIE PAKUbIbL, TPYIIIIBI PUCKA U PE3UCTEHTHOCTU

Bgenenue

B nocneanue necsaTuieTus oTMevaeTcs OONbIION
POCT B «OMOJIOKEHHE» OHKOJIOTUUECKHIX 3a00JIeBaHUA.
CymiecTBeHHBIMH TIPUYMHAMH POCTA 3JI0KaYeCTBEH-
HBIX HOBOOOPA30BaHWI1 SBISIOTCS, C OXHOW CTOPOHHI,
YXyIIICHHE COLUAIbHO-9KOHOMUUYECKHX  YCIOBHH,
CHIDKEHHE >KU3HEHHOTO YPOBHS HACEIICHUS, pacIpo-
CTpaHCHHE Ta0aKOKYpPEHHs, alIKOTONU3Ma, 3arps3He-
HHE OKPY’KaIOLIEH cpelipl, ¢ APYTOd — HEOCTATOUHBII
YPOBEHb HPOPHUIAKTHYECKIX MEPONpPHUATHH B cdepe
OHKOJIOTHH, B TOM YHCJI€, IPONaraH/ibl Cpean Haceme-
HUS 3HAHUH 10 MPO(UITAKTHKE 3710KaYeCTBEHHBIX HO-
BOOOpa30BaHMil, a TaKKe MO COONIOCHHUIO 3I0POBOTO
00pa3za KM3HHU, HEIOCTATKU B OPraHU3allMy U KauecTBE
MeHHHHHCKOﬁ oMo 6OJ'IBHBIM.

Paxk compoBox1aeT yenoBeka ¢ riIy0oKoi ApeBHO-
cti. Bo ¢parmenTe HIKHEH YeIIOCTH, TPHHAIIEKAB-
IIeH aBCTPAJONUTEKy, >kKuBIIeMy B Bocrounoit Ad-
pHKe OKoJI0 | MUJITHOHA JIeT Ha3aJ, OOHApy>KeHbI IPH-
3HaKM KOCTHOH capKoMbl. CIiesibl 3I0KaueCTBEHHBIX
omyxoueit Haxoxat y mymuii pesuero Erunra n FOx-
HOW AMepuku. OTHAKO JHIIG C cepeAnHbI 20 CTOIeTHS
3JI0KQ4YECTBEHHBIC OITYXOJIH MPHOOPETH IMHUPOKOE pac-
MPOCTPAaHEHUE CPEIU HACEJICHHsS BCEX MPOMBIIUICH-
HBIX CTpaH. YcTaHOBiIeHO, 4To 100 ner Hazam pakom
3a0oneBast 1 u3 30 uvenmosek, 50 neT Hazan - 1 u3 15,
cerofns - 1 n3 5. OHKONOTHYECKas 3a001€BaEMOCTh U
CMEPTHOCTb B MHpPE TPOAOIDKAIOT pacTH. [1o JaHHBIM
BO3, 8 2000 rony B Mupe ObLIO 3aperHCTPUPOBAHO 00-
nee 10 MIIUTHOHOB ciy4aeB 3a0oneBaHus pakom. Ot
paxa B 2000 roxy ymepsu Oonee 7 MHJUIMOHOB YEJO-
Bek. BO3 mpornosupyer, uro k 2020 rogy 4ucio pakoB
nmocturHeT 20 MUJUITMOHOB, M €XKETOJHas CMEPTHOCTh
cocTaBuT 12 MuiiroHos [1].

B mocnieqaue Toap! B psie SJKOHOMUYECKH Pa3BH-
ThIX CTPAaH HAMETUJIACh TCHACHIIUA CHUKCHUA 3360.]'[6-
BAaeMOCTH M CMEPTHOCTH OT paKa, XOTsl CPEeIHss Mpo-
JOJDKUTCIIBHOCTD JKU3HU HACCJICHUA PaCTCT. B sTnx
CTpaHax aKTUBHO W IIHUPOKO HCIIOJB3YIOTCS Hay4YHO
000CHOBaHHBIE Mepbl NPOMUIAKTHKH 3JI0KaYeCTBEH-
HBIX omyxoJjei [1].

Poccust BXoauT B OONBIIMHCTBO CTpaH, TAE HPO-
(huaKTHKa OHKOJIOTHYECKHX 3a00IeBaHUI HAaXOIUTCS
Ha HU3KOM ypOBHE 1 3a0011eBaeMocTh B Poccun mocTo-
ssHHO pacteT. [lo craructuke, 1 U3 5 HbIHE KUBYLIUX
poccusia 3aboneet pakom. B 2006 romy 3apeructpupo-
BaHO 475432 HoBbIX ciyvaeB paka (333,7/ na 100 TbI-
CsY HaceJeHws ), mpupocT 3a 10-meTHwid mepuom —

15,9%. B 2006 rony B Poccun ot paka ymepnu 283722
yesnoseka (199,1/100000 nacenenus).

PakoBrle KJIETKM NOTEHIMAIBHO OeccMepTHH. B
KaXJIOH KJIETKE 3allicaH IeHeTHYECKUH KOJ| KU3HU U
cMepTH. HopmasbHBIE KIIETKH, TOCIE ONPENeNIeHHOTO
KOJIMYECTBA JIEJICHUH, CTapeloT U THOHYT. AMEpHUKaH-
ckuit 6uonor JI. Xeldauk qokasal, 9To y HOpMaJlbHOU
KJIETKH CYIECTBYET JIUMUT aeneHuil. Uepes 50 nene-
HUH KIIETKa He cImocoOHa Oonbie aennuthes [2, 3]. Pa-
KOBBIE KIIETKHU MEPEXOT Uepe3 «IMMHT Xerpanka» u
crocoOHBI K OECKOHEYHOMY [EJIEHHI0. XPOMOCOMBI
KJIETOK UMEIOT Ha CBOMX KOHIIaX TesloMepsl. [Ipn Kax-
JIOM YIBOCHUH KIETKH TEJIOMEpbl YKOPauHBalOTCS U
KJIETKa TepsieT COCOOHOCTh K NeneHuto [4]. 3mokaye-
CTBEHHBIE KJIETKH BBIpA0aTHIBAIOT TelloMepasy, KOTO-
past IpEMATCTBYET TEIOMEpPaM YKOPauMBaThCs, YTO Jie-
JIaeT paKoBbIe KIETKH BeuybIMH. I3 Bcero j>XMBOTO
MMEHHO PaKOBBIE KIIETKH SIBJISIOTCS] O€CCMEPTHBIMH.

Marepuraiisl 1 METOIBI

1. McTOYHNKOM CTaHAApPTU3MPOBAHHBIX 10 BO3-
pacty koa¢pdunmentos 3adoneBaemoct (K3) ot I'30
B 3THHYECKUX TOMYJISIHAX CITYKHIN JaHHbIe Becemup-
noit Opranumzaruu 3apaBooxpanenuss [GLOBOCAN,
WHO 40, 86]. larnbie 0 mOTPeOJICHUU HA AYIIly HACE-
JICHUSI Pa3JIMYHBIX [IPOIYKTOB M HyTPUEHTOB B 3THHYE-
ckux nomysanusax noxyvanu uz FAO [21]. Ilpu cratu-
CTHYECKOH 00pabOTKE JaHHBIX BBIYMCILIM TapHBIC
koppensauuu CrinpMeHa (Spearman) B CBSI3U C TEM, YTO
pacrpeeneHie SKCIepuMEHTANbHBIX JTaHHBIX HE BCeE-
I'J1a TIOTYMHSUTICH HOPMAJIbHOMY 3aKOHY. Bo BHMMaHne
MIPUHUMAIIN 3HAYNMble KO3((GHUINEHTHI KOppesinuy I
ne Hiwke 0,50 (p<0,05) crpan [100]. Bee cratnctuyue-
CKHE TPOLEAYPHI ITPOBOAMIN C MCHONB30BAHUEM TIa-
kera npukinanaaeix mporpamm STATISTICA 6.1

Pe3ynbTaThl Hccieq0BaHUiA

2. OnpejieneHne TeHETHUECKUX TIOPTPETOB PUCKA
U PE3UCTEHTHOCTH K PaKy MOJIOYHOMW Keje3bl, MIEeUKH
MaTKH, TeJla MaTK{ BBISBICHHE BO3PACTHBIX  IPYII
pHcKa

2.1 Pak mos104Hoii sxene3nl (PMIK)

Cpennss 3a001eBaeMOCTh PaKOM MOJIOYHOH Ke-
ne3s! (PM2K) B mupe 3a 22 roza (1980-2002) npexncras-
nena Ha Tabmuue 2.1, u Pucynxe 2.1

Ha tabmume BumHO, 9TO BO3pacTHas rpymma 25-34
roga PMX sBisieTcss KpUTUUECKOM, BO3pACTHON 30HOU
pHCKa, TaK KaK B 3TOT IIEPHOJI CMEPTHOCTH BO3pacTacT
B 29 pa3. B mocnenyromme romel 3a001eBaeMOCTh
PMK napacraeT, HO 3HaYUTENHHO OOJIee MEAICHHBIMH
TEMITaMH.
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Tabmura 2.1
BospactHas ainHamuka ko3¢ gunnentos cMeptHocTH (KC) npu pake MO104HOI 7Kee3bl
Bospacthiie Beewos- | 9 | 14 | 514 | 1524 | 2534 | 3544 | 4554 | 5564 | 6574 75+
TPYIIIBL pacTel
KC/100 TBIC 22,26 | 0,02]001]001]| 008 | 231 | 1341 | 34,02 | 52,12 | 67,72 | 105,15
Wsmenenne B8 B29 | B5,8 B2,)5 B 1,5 B 1,3 15
CMEPTHOCTH pa3 pa3 pa3 pasza pasa pasa pa3
4 . N
—KC o1 paka monouHoii Kenesbl B mnpe (1980-2002 rr) B pasHbIX
BO3PACTHbIX rpynnax |
|
|
o
B | . I I I t
- J

Pucynox 2.1 - Bece sospacmot <1 1-4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 75+

Ha Tabmmme 2.2 npencraBieHs! pe3yIbTaThl aHa-
nm3a cBa3u KC npu PMK B pa3HbBIX BO3pacTHBIX TpyI-
nax ¢ 4acTOTOM ajyuieneil reHoB 1-0#f u 2-0it ¢a3bl Me-
TabonM3Ma KCEHOOMOTHKOB, KOTOpBIE IIOKa3bIBAIOT,
YTO B BO3pPAcTHOM rpymre 25-34 neT HayuHaIOT MPOsIB-
JISAThCS IOCTOBEPHBIE aCCOIMAIIUN YaCTOT CMEPTHOCTHU
C 4acTOTaMH aJulesieil B MOMYJISALHUSIX.

ITonoxutenbHble KOPPEISIUUOHHBIE CBSI3U CMEPT-
Hocth oT PMX BEIsIBIICHBI ¢ ammtensmu reHoB CYP2C9
*2, CYP2D6 *4, NAT2*5, GSTP1, ADRB2 +79, COMT
+472, MTHFR +665. Ota rpynmna ayuieneit MoXer pac-
CMaTPHUBATHCSA KaK TPYIIa PHCKa, TaK POCT YaCTOTHI
anjeneil B MOMYISAIUSIX COMPOBOXKAAETCS YBEJINYE-
HueM cMepTHOCTH 0T PMIK. OTpuniaTenbHbie Koppesi-
IIMOHHBIE CBSI3U CMEPTHOCTH OT PMOK BBIsSIBIIEHBI ¢ aii-
nensmu CYPIAI1*2C+1384, CYP2CI19 *3, CYP2EI

*5B, CYP3A4 -392, CYP3AS5 13-327, NAT2 *4,
GSTM1*0, GSTT1*0, SLC19A1 u dpenorunom NAT2-
aneTuirpoBaHus. CHIKEHHME YacTOThl ITHX ajulelnel
COIpoBOXKIaeTcst cHwkeHneM B momyisinusax KC or
PMXK. Oty rpynny anieneit MOXHO Ha3BaTh AJIJIENIIMU
pesuctentHocT k PMOK. Ha pucynke 2.2 moka3aHo
pacrpenenenre KC mo Bo3pacTHBIM Tpymiam B CTpa-
Hax c BbICOKOH 4dacToToi (peHoTmma NAT2 (Kwuraii,
Kopest, Slmonns u 1p.) u B cTpaHax ¢ mpeodiiaaHuemM
¢deHOTHIIA  MEIJICHHOTO NAT2-anerunupoBanust
(IIsenws, ['epmannst, ABCTpus 1 1Ip.). XOPOIIO BHIHO,
9TO BO BcexX Bo3pacTHBIX rpymmax KC or PMX B 3-4
pasa BbIILIE B CTpaHax ¢ MpeodialaHueM B MOMYJISIIUSIX
MEJUICHHBIX alleTUISTOPOB.
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Tabmuma 2.2

Koppeasiunonnasn cBsi3s (Cniupmena) KC npu PMIK ¢ anaenssmu renos | u Il ¢pa3 meradosmsma kce-
HoOuoTHKOB (MK) 1 penenTopoB HEKOTOPBIX reHOB. OTpHIIaTe/IbHBbIE KOPPEIsIIMOHHBIE CBSI3H CMEPTHO-
cti ot PMK BrisiBiensl ¢ anaeaamu CYP1A1*2C+1384, CYP2C19 *3, CYP2E1 *5B, CYP3A4 -392,
CYP3A5 13-327, NAT2 *4, GSTM1*0, GSTT1*0, SLC19A1 u ¢penotunom NAT2-anernsinpoBanus. CHIKe-
HHUeE YacTOThI ITHX ajleliel CONpPoBoskAaeTcsi cHI:keHHeM B nony sinusix KC or PMIK. Ity rpynmy anne-

Jieil MOKHO HA3BaTh aJJIeJIsIMHA PE3UCTEHTHOCTH K PM)K, Ir¢cHOB

IlapameTpsbl n Bce Bo3pacThl 25-34 | 35-44 | 45-54 | 55-64 | 65-74 | 75+

IupoTa 56 0,52 0,23 0,40 0,46 0,53 0,48 0,44
Hounrora 56 -0,17 -0,30 -0,43 -0,45 -0,54 -054 | -0,58
CYP1A1*2C+1384 8 -0,52 -0,64 -0,69 -0,65 -0,65 -050 | -0,47
CYP2C19 *3 19 -0,39 -0,56 -0,66 -0,70 -0,68 -0,74 | -0,68
CYP2C9 *2 17 0,55 0,38 0,52 0,53 0,47 0,42 0,48
CYP2D6 *4 13 0,50 0,35 0,39 0,45 0,40 0,52 0,63
CYP2E1 *5B 16 -0,51 -0,55 -0,43 -0,43 -0,44 -044 | -0,49
CYP3A4 -392 9 -0,32 0,56 0,46 0,23 0,33 0,33 0,30
CYP3AS 13-327 17 -0,73 -0,38 -0,59 -0,64 -0,62 -0,68 | -0,69
% Fast NAT?2 42 -0,64 -0,56 -0,66 -0,66 -0,71 -068 | -0,69
NAT2 *4 21 -0,58 -0,25 -0,38 -0,66 -0,70 -0,72 | -0,71
NAT?2*5b 21 0,65 0,22 0,30 0,50 0,57 0,59 0,58
GSTM1*0 32 -0,40 -0,31 -0,31 -0,39 -0,37 -043 | -0,38
GSTT1*0 17 -0,56 -0,10 -0,03 -0,27 -0,36 -043 | -0,49
GSTP1 26 0,22 0,30 0,36 0,26 0,14 0,08 0,14
SLC19A1 10 -0,37 -0,69 -0,58 -0,56 -0,70 -0,73 | -0,88
ADRB2 +79 19 0,68 0,72 0,75 0,79 0,73 0,73 0,77
COMT +472 10 0,71 0,71 0,70 0,78 0,79 0,79 0,75
MHFR +665 23 0,40 -0,18 -0,22 -0,23 -0,19 -0,19 | -0,28

[Iprmeuanne: >KupHBIM PHAGTOM BBIACIECHBI 3HAaYUMBbIE ITOKa3aTeNny KodhpuiuenTa koppemsiuna CnupMeHa

npu ypoBHe 3HauuMoctu MeHee 0,05

~

CmepTHOCTb OT PMX B nonynauuax ¢ megaeHHbIMU UNKU
6bicTpbimu NAT2 aueTunatTopamm

KC Ha 100 Tbic

L

-

Pucynok 2.2 - Bce Bo3pactel <1 1-4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 75+

3.Pak meiikn matku (PIIIM)

BospactHas quHaMuka 3a0071eBaeMOCTH IIPH PaKe
meiikn MaTtku (PIIM) cxomna ¢ PMX. Kputnaeckuit
Bo3pacT 25-34 roma. [lo cpaBHeHUIO ¢ TpenbIAyIICH
BO3pacTHOH rpymoii (15-24), B rpymme 25-34 roga KC
Bo3pacTaeT B 15 pa3. B mocimemyrommux BO3pacTHBIX
rpynnax HapacraHue 3a00JIeBaGMOCTH HIET 3Ha4H-
tenbHO MemieHHee (Tabimua 3.3 w Pucynox 3.).
MosHO cuMTaTh, 4TO Bo3pacTHas rpymnmna 25-34 roma
MOJKET pacCMaTPUBAThCS KaK IPYIINa PUCKa.

Koppensiunonnas cBsizb cmeptHoctu oT PIIIM ¢
YacTOTaMH aJUIeNed B MOIMYJIINUSAX HAYMHAET MPOSB-
JISATHCSI TOIBKO C BO3pACTHOH rpymisl 25-34 rona (Tab-
mura 3). [TonoxwurenbHas cBA3b cMepTHOCTH OT PIIIM
BeIsBiIeHa ¢ awteisimu CYPIA1*2C+1384, CYP2C19
*3, CYP2E1 *5B, CYP3A4 -392, CYP3A5 13-327,
NAT2*4, GSTM1*0, GSTT1*0, GSTP1+313, a Takxke
¢denotun 6sictporo NAT2-arneTipoBanust. DTH ali-
JeTM MOTYT paccMaTpuBaThCs Kak ajulelld pHCKa
PHIM, Tak kak cmeptHOCTH OT PIIIM HapacraeT ¢ yBe-
JIMYEHHUEM YacTOThI ATUX ajuiened u ¢penoruna NAT2.
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OtpunarensHas KoppemsanuoHHas cBsa3p cMmeptHoctH  PIIIM cHmkaercs. Ha Pucynke 3.4 mokasano, 9to B
ot PIIIM BrisiBieHa ¢ yactotamu ayvteneit CYP2C9 *2,  crpanax ¢ memienasiM NAT2- anernimpoBaHueM 3a-
CYP2D6 *4, NAT2*5b, GSTP1+313, ADRB2 +79, 6oneBaemocts PIIIM B 2 C JHIIHAM pa3a HUXKE, YUEM B
COMT +472, MTHFR +665. Dtu amienu Moryt pac-  crpaHax ¢ 0bicTpbiM NAT2-aneTuianpoBaHuem.
CMaTpUBaThCsl Kak ajuiesid pesucteHTHoctd. C yBenu-

YEHHEM HMX YaCTOThl B MOMYJISIHIX CMEPTHOCTh OT

Tabmuma 3.1
Bo3pactHas AuHamMuka ko3¢ punuenToB cMepTHocTH (KC) mpu PIIIM
Bospactrre Beewos- |\ 9 | (14| c5-15 | 1524 | 2534 | 3544 | 4554 | 5564 65-74 75+
IpyIIIbI pacTbl
KC/100 TBIC 5,04 0,00 | 0,00 | 0,00 0,06 0,90 3,36 6,76 11,34 17,72 28,26
H3menenue B 15 B 3,7 B2 B 1,7 B15 B 1,6
CMEpPTHOCTH pa3 pasa pasa pasa pasa pasa
4 N
RC oT paKa weiiku matku B 50 ctpaHax mupa 2000 - 2002 r
Q
0
= -
=)
S |
-
©
—F -
o
x
|
] BO3pacTHble rpynnbl

J

Pucynox 3.1 - Bece sospacmer <1 1-4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 75+

Tabauna 3.4

Koppeasinnonnsie ceszu KC npu PIIIM ¢ muporoii, moaroroii u amnensimu 1-oii u 2-oii ¢pa3 merado-

JIM3MAa KCEHOOMOTHKOB

[TapameTpsl n Bce Bo3pacTsl 25-34 | 35-44 | 45-54 | 55-64 | 65-74 75+
[Iupora 50 -0,56 -0,36 -0,24 -0,35 -0,46 -0,39 | -0,36
Jonrora 50 0,04 0,20 0,12 0,24 0,34 0,26 0,25
CYP1A1*2C+1384 8 0,60 0,17 0,08 0,10 0,18 0,18 0,07
CYP2C19 *3 19 0,18 -0,14 0,03 0,22 0,33 0,07 0,11
CYP2C9 *2 17 -0,54 -0,17 -0,01 -0,13 -0,55 -049 | -041
CYP2D6 *4 13 -0,02 -0,32 -0,03 -0,18 -0,20 -0,15 | -0,12
CYP2E1 *5B 16 0,59 0,47 0,19 0,47 0,60 0,61 0,61
CYP3A4 -392 9 0,55 -0,06 0,52 0,52 -0,08 -0,04 | -0,03
CYP3AS5 13-327 17 0,62 0,32 0,10 0,43 0,61 0,54 0,60
%NAT2 42 0,53 0,15 0,12 0,26 0,31 0,28 0,29
NAT2*4 21 0,29 0,17 -0,08 0,39 0,47 0,44 0,49
NAT2*5b 21 -0,56 -0,20 -0,08 -0,44 -0,41 -0,16 | -0,19
GSTM1*0 32 0,52 0,37 0,21 0,20 0,16 0,12 0,00
GSTT1*0 17 0,30 0,08 -0,13 0,24 0,40 0,23 0,23
GSTP1+313 26 -0,02 -0,33 -0,43 -0,47 -0,17 -0,13 | -0,16
SLC19A1 10 0,15 -0,26 -0,30 -0,63 -0,36 -051 | -0,37
ADRB2 +79 19 -0,44 -0,09 -0,03 -0,11 -0,34 -0,27 | -0,29
COMT +472 10 -0,27 -0,34 0,27 0,00 -0,16 -0,24 | -0,30
MTHFR +665 23 -0,10 -0,14 -0,10 -0,01 -0,09 -0,18 | -0,29

[IpuMeyanue: KUPHBIM MIPUPTOM BbIIICIICHBI 3HAYUMBIC TTOKa3aTeNH KO3 uimenTa koppessuun CrimpMeHa
pu ypoBHE 3HaunmocTtu MeHee 0,05
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4 N
KC BA (ronybbie) u MA(opaHyeBbie) NAT2 B Mupe npu paKe
LWEeUKN MaTKu
1 |
o %

Pucynok 3.2 - Bee gospacmur <1 1-4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 75+

4. Pax tesqa matku (PTM)

[Ipu pake Texa MaTKU Bo3pacTHas rpymma 25-34
Tofia TaKKe, KaK M MPH MPEAbIIYIINX TUIAX paKa, Mo-
JKET paccMaTpUBATHCS CUTHAJIBHOM rpynnoi. Tak kak
3a0oneBaeMoCTh Bo3pacrtaer B 11 pa3 mo cpaBHEHHIO ©
BO3pacTHOH rpymmoii 15-24 roga, HeCMOTpPS Ha TO, YTO
3a0071eBa€MOCTh B 3THX TIpyINIax IOKa YTO HU3Kas
(Tabmuma 4.1, Pucynok 4.1). B mocnenyrommux BO3-
pacTHBIX IpyIax HapacTaHue 3a00JIeBaEMOCTH HIET
Ooyilee MEMJICHHBIMH TEMIIaMH, M TEMIT IIOCTEIIEHHO
CHIDKAeTCH.

KoppenanuonHnas cBsi3p ¢ 4aCTOTON annjeneil re-
HOB BBISABJIIETCSI B BO3pacTHOH rpymme 25-34 ropa,
nprudeM, ¢ 4-Mu reHaMu cBsi3b 3HaunMast (CYP2C19 *3,

GSTM1*0, GSTT1*0 u %NAT2). IlonoxurensHas
cBs13b KC ot PTM BrrsBiieHa ¢ amneasmu CYP2C9 *2,
CYP2D6 *4, NAT2*5, GSTP1, ADRB2 +79, COMT
+472, MTHFR +665, koTopble MOXXHO CUATATh TeHAMHU
pucka PTM. OtpunarensHas CBS3b BBIABICHA C ajlie-
mamu CYPIAI*2C+1384, CYP2C19 *3, CYP2EI *5B,
CYP3A4 -392, CYP3A5 13-327, NAT2 *4, GSTM1*0,
GSTT1*0, SLC19A1 wu  ¢Qenorumom NAT2-
AlCTHIMPOBAHUA. DTy TPYIINY T'€HOB MOXHO CUUTATh
rpymmoi pesuctenTHocTH (Tabmuna 4.1, PucyHok 4.1).
Ha Pucynke 4.2 nokazaHa 3aBUCUMOCTb CMEPTHOCTHU
npu pake tena MaTku ot ¢penornna NAT2 anerunupo-
BaHus. CMEpPTHOCTh MEMJICHHBIX alleTIIIATOPOB B 3
pa3a BHIIIe, YeM OBICTPHIX alleTHIIATOPOB.

Tabmuma 4.1
BozpacTHas ninHamuka ko3¢ punnentos cMeptHocTH (KC) mpu PTM
Bospactabie Bce Bo3-
TpYIIIBI pacTsl <1 cl-4 | c5-14 | 15-24 | 25-34 35-44 45-54 55-64 65-74 75
KC /100tsIC 508 | 0,00 | 0,00 | 0,00 | 0,03 0,34 1,48 4,05 9,97 18,75 | 32,89
Hsmenenue 11,3 (B 43 |8 2, 7|8 25|8B 19|17
CMEPTHOCTH paza paza paza paza paza paza
4 N
KC ot paka Tena maTtku 8 50 ctpaHax mupa 8 2000-2002 rr
(8]
g |
-
o
° L
(5]
I
8]
Q |
I —
\] BO3pacTHbIe rpyfiibl J

Pucynox 4.1 - Bece sospacmer <1 1-4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 75+
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4 h
RC MA un BbA ¢peHoTna NATZ oOT paKa Tesnia MaTKuU
|
S —
2
e
2
2
L BO3pacTHble rpynnbl
-
Pucynox 4.2 - Bece gospacmur <1 1-4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 75+
Tab6muma 4.2
Koppeasinnonnsie cesa3u KC npun PTM ¢ mupoToii, 10Jroroii n ajieassmu 1-oi u 2-o0if ¢a3 meradosmsma
KCeHOOMOTHKOB
[Tapametpsl n Bce Bo3pacTsl 25-34 | 35-44 | 45-54 | 55-64 | 65-74 75+
[upora 50 0,56 -0,36 -0,23 -0,01 0,02 0,18 0,23
Jonrora 50 -0,61 0,13 0,02 -0,16 -0,19 -0,35| -0,50
CYP1A1*2C+1384 8 -0,57 -0,01 -0,08 0,41 0,24 0,07 | -0,15
CYP2C19 *3 19 -0,42 0,43 0,26 0,07 -0,19 -057 | -0,73
CYP2C9 *2 17 0,43 0,17 0,01 0,13 -0,55 0,49 0,41
CYP2D6 *4 13 0,29 -0,15 0,08 -0,41 -0,07 0,16 0,35
CYP2E1 *5B 16 -0,32 0,10 0,04 -0,12 -0,34 -052 | -0,48
CYP3A4 -392 9 -0,75 0,20 0,10 0,10 0,34 0,35 0,38
CYP3AS5 13-327 17 -0,68 0,27 0,08 0,32 0,00 -0,15| -0,51
%NAT?2 42 -0,44 0,31 0,20 0,08 -0,17 -0,30 | -0,38
NAT2*4 21 -0,43 0,38 0,23 0,00 -0,21 -052 | -0,65
NAT2*5b 21 0,45 -0,35 -0,25 -0,07 0,11 0,36 0,56
GSTM1*0 32 -0,37 0,40 0,35 0,23 0,24 -0,13 | -0,10
GSTT1*0 17 -0,42 0,47 0,14 -0,25 -0,36 -059 | -0,61
GSTP1+313 26 -0,23 -0,08 0,31 0,37 0,47 0,38 0,49
SLCI19A1 10 -0,70 -0,30 0,08 0,04 -0,30 -041| -0,40
ADRB2 +79 19 0,60 -0,27 -0,19 -0,06 0,20 0,48 0,51
COMT +472 10 0,52 -0,03 -0,01 -0,16 0,41 0,51 0,55
MTHEFR +665 23 0,36 0,37 0,35 0,20 -0,13 -0,24 0,13

[IprmMedanne: KUPHBIM MIPUPTOM BIZICICHBI 3HAYNMEIE TIOKa3aTenn KoddunreHTa koppesinny CrimpMeHa

pu ypoBHE 3HaunMocTu MeHee 0,05

3aKiroueHue

Takum 00pa3oM K MOPTpPETaM PUCKa IPEAPACIIO-
JIO’)KEHHOCTH K cMepTu oT PMIK mo Hamum JaHHBIM
MO>XHO OTHECTH CIIEAYIOLIUE TOJOKUTENbHBIE KOppe-
JSAIMOHHBIE CBSI3M  KOA(Q(QUIMEHTa CMEPTHOCTH OT
PMX, BeisBaeHusle ¢ amiensmu renoB CYP2C9 *2,
CYP2D6 *4, NAT2*5, GSTP1, ADRB2 +79, COMT
+472, MTHFR +665. OtpunarenbHble KOPPEISIIHMOH-
Hble CBA3U cMepTHocTH oT PMOK BbIsIBIIEHBI C ajie-
aamu CYPIAI*2C+1384, CYP2C19 *3, CYP2E1 *5B,
CYP3A4 -392, CYP3A5 13-327, NAT2 *4, GSTM1*0,
GSTT1*0, SLC19A1 wu  denorumom NAT2-
aleTWIMPOBAaHUA. OTy TpyHIy amieneil MOXHO
Ha3BaTh ajulensiMu pesucteHTHocTH Kk PMOK. B Bo3-
pacTHoU Tpynme 25-34 neT (CUTHANBHOW) HAYMHAIOT

MPOSIBISITHCS JIOCTOBEPHBIE aCCOLUAIINH YACTOT CMEPT-
HOCTH C YaCTOTaMH aJuleliei B MOMYJISIHSX.
ITonoxwurensHas cBA3b cMepTHOCTH 0T PIIIM BEI-
sBiieHa ¢ ayuteasaMu CYP1A1*2C+1384, CYP2C19 *3,
CYP2E1 *5B, CYP3A4 -392, CYP3A5 13-327, NAT2*4,
GSTM1*0, GSTT1*0, GSTP1+313, a takxke (peHOoTHI
obicTporo NAT2-aneTuanpoBanus. ITH aJlieind MOTYT
paccmaTpuBatbea Kak amnenu pucka PIIM, tak kak
cMmepTHOCTh OT PIIIM HapacTaer ¢ yBelnMYeHHEM 4Ya-
cToThl 3TuX ayteneit u penotuma NAT2. Otpunarens-
Hasl KOppeJsilUOHHas cBsi3b cMepTHOCTH 0T PIIIM BbI-
sBiieHa ¢ yactoramu ayutenren CYP2C9 *2, CYP2D6
*4, NAT2*5b, GSTP1+313, ADRB2 +79, COMT +472,
MTHFR +665. D1u amtenu MOryT paccMaTpUBAThCS
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KaK aJulely pe3sucTeHTHOCTH. C yBEIMYEHHEM HX Ya-
CTOTHI B NOMNyJAUMSAX cMmepTHocTh oT PUIM cHuxa-
ercsi. Kputnueckast curnanpHas rpymnmna 25 — 34 ropa.

IIpu pake Tena MaTKu Bo3pacTHas rpymmna 25-34
rojia TakXKe, KaK U IpU MPEIBIAYIIMX THIAX paKa, MO-
JKET pacCMaTPUBATHCS CUTHANBHOM Tpymmoi. [Tomoxu-
tenbHas cBsizb KC or PTM BbIsiBIeHA ¢ aiiensiMu
CYP2C9 *2, CYP2D6 *4, NAT2*5, GSTP1, ADRB2
+79, COMT +472, MTHFR +665, xoTopble MO>XHO
cuntaTh reHamu pucka PTM OtpunarensHas CBs3b
BoIsiBIIeHa ¢ ayuteissmMu CYPIA1*2C+1384, CYP2C19
*3, CYP2E1 *5B, CYP3A4 -392, CYP3A5 13-327,
NAT2 *4, GSTM1*0, GSTT1*0, SLC19A1 u ¢enoru-
noM NAT2-anetwinpoBaHus. OTy TpYIIy TI'€HOB
MOKHO CYMTaTh Ipymmoil pesucteHTHocTH (Tabmmia
4.1, Pucynok 4.1). Ha Pucynke 4.2 noka3aHa 3aBUCH-
MOCTh CMEPTHOCTH TIPH paKe Tella MaTKU OT (PeHOTHIIA
NAT2 anerunupoBanus. CMEPTHOCTh MEJICHHBIX
ANCTWISITOPOB B 3 pa3a BHIIIE, YeM OBICTPBIX alleTHIIS-
TOPOB.
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Abstract

Diseases of parodontal tissues occupy a leading place in the structure of dental diseases. Early diagnosis of

the initial degree of generalized parodontitis (GP) is an effective way of secondary prevention. This is due to the
complexity of understanding the etio-pathogenetic mechanisms of the development generalized parodontal dis-
eases (GPD) and the high association of them with a number of diseases of the internal organs and systems with
common points of contact between interdependence and mutual influence, in particular with anorexia nervosa
(AN). Recently, the incidence of AN has increased significantly and poses a serious state, social, psychological
and medical problem.

Consideration of the relationship of delayed-type hypersensitivity to microbial antigens in patients with GPD
in AN was considered important.

Aim. To establish the frequency of hygienic status of the oral cavity and to determine the frequency of de-
layed-type hypersensitivity to microbial antigens in patients with generalized parodontal diseases, associated with
anorexia nervosa.

Materials and methods. Methods — clinical, radiological, hygienic (PMA, Green-Vermillona index and Gl
bleeding index), microbiological and statistical. Materials. The main - (M;) group consisted of 13 patients with
generalized chronic catarrhal gingivitis (GCCG) with AN; the M, subgroup included 45 people with generalized
parodontitis (GP), I-11 degree, chronic course of AN. The comparative (C;) group consisted of 41 people with
GCCG without underlying pathology, and the C, subgroup included 12 people with GP, I-11 degree, chronic course
without AN. Control group - 30 practically healthy persons without pathology from internal organs and systems
and with intact parodont.

Results. It was found that the highest number of patients with unsatisfactory oral hygiene was observed in
patients with GP, I-11 degree, chronic course and AN - M, <M;<C; <C,. The lowest percentage of patients with
satisfactory oral hygiene was observed in patients with GPD in AN, the same tendency was observed in patients
with GP, I-11 degree, chronic course - M; <C; <C; <M.

Conclusions. Thus, hygienic condition of the oral cavity and the frequency of delayed-type hypersensitivity
to microbial antigens in patients with generalized parodontal diseases, associated with anorexia nervosa was es-
tablished.

Keywords: generalized parodontal diseases, microbial antigens, oral cavity, anorexia nervosa, hygienic
condition, delayed-type hypersensitivity.
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Despite the increase in dental culture of the popu-
lation, which has been trending lately and prompts the
early treatment of patients, the result of treatment of
generalized parodontal diseases (GPD) is often unsatis-
factory [1, 2, 3, 4, 5]. This is due to some extent because
of the complexity of understanding the etio-pathoge-
netic mechanisms of development of these diseases,
and the high association of GPD with a number of dis-
eases of the internal organs and systems, including an-
orexia nervosa (AN), with common points of contact
between interdependence and mutual influence [6, 7,
8].

According to native and foreign authors, the prev-
alence of AN ranges from 0.3% to 5% among both
sexes, and the incidence varies from 5 to 5.4 on 100,000
people per year, the mortality rate reaches 18% and
tends to increase in young people [9, 10, 11].

Anorexia nervosa is accompanied by changes in
the internal organs and body systems of a person and
may be one of the potentiating factors for the occur-
rence of GPD, particularly, generalized periodontitis
(GP) [12, 13].

Scientific works reflecting the hygienic condition
of the oral cavity in patients with GPD on the back-
ground of anorexia nervosa are not represented.

Despite the presence of more than 1000 species of
microorganisms, the hemolytic and green streptococcus
and staphylococcus, which play a key role in the initia-
tion of allergy, should be noted [14, 15].

Consideration of the relationship of delayed-type
hypersensitivity to microbial antigens in patients with
GPD in AN was considered important.

The aim of the research was to establish the fre-
quency of hygienic status of the oral cavity and to de-
termine the frequency of delayed-type hypersensitivity
to microbial antigens in patients with generalized
parodontal diseases, associated with anorexia nervosa.

Materials and methods. The main - (M1) group
consisted of 13 patients with generalized chronic ca-
tarrhal gingivitis (GCCG) with AN and 2 patients with
generalized catarrhal gingivitis (GCG) aggravation
course with AN; the M, subgroup included 45 people
with generalized parodontitis (GP), I-11 degree, chronic
course of AN and 3 people with GP, I-11 degree, aggra-
vation course with AN.

The comparative (C1) group consisted of 41 peo-
ple with GCCG without underlying pathology and 7
people with GCG aggravation course without AN, and
the C, subgroup included 12 people with GP, I-11 de-
gree, chronic course without AN and 7 people with GP,
I-11 degree, aggravation course without AN.

30 practically healthy persons without pathology
from internal organs and systems and with intact perio-
dontal were in the control group.

Methods — clinical (according to the systematics
of parodontal diseases after M.F. Danilevsky, 1994),
radiological, microbiological (the reaction of inhibition
of leukocyte migration), hygienic (PMA, Green-
Vermillona index and GI bleeding index) and statistical
(SPSS STATISTICA 6.0 and MS Excel 2010 (license
number K93660931 2016) were used. Statistical analy-
sis of the data included the calculation of mean values,
standard deviation, and mean error).

The research was carried out in compliance with
the principles of bioethics and the rights of the patient
in accordance with the Helsinki Declaration (2000) and
the Fundamentals of Ukrainian legislation on health
care (1992).

The results of research. To determine the role
and place of oral hygiene in patients with GPD and AN,
it was considered appropriate to analyze the data in
patients with satisfactory and unsatisfactory oral health.

Data of the hygienic condition of the oral cavity in
patients with GPD and AN are presented in fig. 1, 2.
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Fig. 1 Frequency of unsatisfactory condition of the oral cavity in patients with GPD and AN.
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Frequency of satisfactory condition of the oral cavity in patients with GPD without underlying pathology AN.

As a result of the research, we found that the
highest percentage of unsatisfactory oral hygiene in its
indicators (PMA, Green-Vermillona index and Gl
bleeding index) was generally observed in the group of
patients with GPD and AN and was 68-83+1.1, 65-
77+1.5, 69-79 +1.3% respectively.

Detailing indices of unsatisfactory oral hygiene in
the main (M, - patients with GCCG with AN) and
comparative groups (C; - patients with GPD without
basic pathology), no significant differences were found
between the hygiene indices (fig. 1).

The final analysis of the frequency of
unsatisfactory oral hygiene in patients with both main
M, and comparative groups C, with GP, I-1l degree,
chronic course was significantly different from these
parameters in patients in M, C; subgroups (fig. 1). It
should be noted that the most significant changes were
observed in patients affiliated with basic pathology and
amounted to 83+2,3, 77+3,1, 79+1,8%, respectively.

Indicators of the frequency of unsatisfactory oral
hygiene in the control group differed significantly in
the main (M1, M subgroups) and comparative (C4, C,
subgroups) groups and were in terms of PMA, Green-
Vermillon and bleeding index GI 10+1,3, 9 +1.5,
8+1.2%, respectively (fig. 1).

Data on the frequency of satisfactory condition of
the oral cavity in patients with GPG are presented in
fig. 2.

It was found that the highest percentage of patients
with satisfactory oral hygiene was noted in the C;
subgroup (patients with GCCG), while in patients with

the My subgroup (patients with GCCG with AN), this
proportion was significantly lower. Thus, according to
PMA, Green-Vermillona index and Gl bleeding index,
this frequency in the C; group was 35+1.9, 39+2.3,
41+1.8%, respectively, while in patients of the O1
group it was determined in 32+2,1, 35+1,7, 31+1,3% of
cases.

It was noted that the lowest percentage of people
with satisfactory oral health was observed in the M,
group (fig. 2).

Indicators of the frequency of satisfactory oral
hygiene in the control group were significantly
different from those in the main (M - patients with GPD
with AN), and in the comparative (C - patients with
GPD without underlying pathology) groups and were
in terms of PMA, Green-Vermillon and Gl bleeding
index 3+1.9, 2+1.5, 1+1.6%, respectively (fig. 2).

Thus, it was found that the highest number of
patients with unsatisfactory oral hygiene was observed
in patients with GP, I-11 degree, chronic course and AN
- My <M;1<C; <Co.

The lowest percentage of patients with satisfactory
oral hygiene was observed in patients with GPD in AN,
the same tendency was observed in patients with GP, I-
11 degree, chronic course - M; <C; <C; <M.

The aim of our research was also to determine mi-
crobial allergy in patients with generalized periodontal
disease with anorexia nervosa.

The results of immunological research in individ-
uals of different groups are presented in the table 1.
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Table 1
Frequency of microbial allergy in patients with generalized parodontal diseases with anorexia nervosa
Groups of | The form of the dis- | Character of the | Number of Microbial allergy, (RILM),
patients ease course patients % patients
to to
streptococcus | staphylococcus
Generalized catarrhal | Chronic 13 69,2+12,8 46,2+13,8
gingivitis + AN P<0,01 P<0,01
(My) Aggravation 2 0 100
The main _ P>0,05 P>0,05
GP, I - 11 degree + AN | Chronic 45 95,6+3,1 46,7+7,4
(My) P<0,01 P<0,01
Aggravation 3 33,3+27,2 100
P>0,05 P>0,05
Generalized catarrhal | Chronic 41 46,3+7,8 31,7+7,3
gingivitis without AN P<0,01 P<0,01
(Cy) Aggravation 7 71,4+17,1 42,9+18,7
Comparative - - P>0,05 P>0,05
GP, | - Il degree with- | Chronic 12 75+12,5 33,3+13,6
out AN P<0,01 P<0,01
(Cy) Aggravation 5 80+17,9 100
P>0,05 P>0,05
Practically healthy 30 310+5,5 0
Control P>0,05 P>0,05

*0,1-0,5 - high level of sensitization

As can be seen from the table, the response of
inhibition of leukocyte migration (RILM) to the
microbial streptococcal antigen in patients with GPD of
different course with AN was generally found in
84.1+4.6% of patients.

Analyzing the data obtained, patients in M; and
M, subgroups with chronic course showed microbial
sensitization to streptococcus antigen in 69.2+12.8%
and 95.6+3.1% of patients, respectively, at that time in
comparative group C; and C, with chronic course
microbial sensitization to streptococcus antigen was
significantly lower and was found in 46.3+7.8% and
75+12.5% of patients, respectively.

In practically healthy people sensitization to
streptococcus antigen was detected in only 10+5.5% of
the examined.

In the analysis of RILM with the microbial antigen
of staphylococcus, pronounced sensitization was
revealed in patients with different course of GPD with
AN in general in 50,8+6,3% of the examined.

In the analysis of the data obtained in different
subgroups, microbial allergy to staphylococcus antigen
in patients M; and M, subgroups with chronic course
was found in 46.2+13.8% and 46.7+7.4%, respectively,
while in C; and C; chronic subgroups, these indicators
were 31.7+7.3% and 33.3+13.6%, respectively.

It should be noted that the expressed sensitization
to the microbial antigen of staphylococcus in the group
of practically healthy persons was in no case
established.

In addition to determining the hypersensitivity of
the delayed type to microbial antigens, we conducted
an additional analysis regarding the presence of mono-
or diallergy.

As a result of the conducted immunological re-
search, we revealed a pronounced microbial diarrhea in
34.2+6.3% of patients of the My subgroup, while in the

M, subgroup it was 41+4.5%. In patients of C;
subgroup, the diallergy was in no case established
unlike the patients of C, subgroup, where it was
33.3+13.6%.

It is appropriate to emphasize that the diallergy did
not occur at all in healthy persons.

Note, that in all patients with simultaneous
sensitization, there was a profound pathological
process (ll-111 stages of AN), a long duration of
underlying pathology (9-12 years) and a long course of
GPD.

It was established that microbial sensitization to
streptococcus antigen in patients of Mi subgroup
(patients with generalized catarrhal gingivitis with ag-
gravation who suffered AN) was not observed in any
case unlike patients with C; subgroup (patients with
GCG aggravation course of disease without underling
pathology) was found in 71.4+17.1%.

In the analysis of the data obtained in patients of
subgroup M, (patients with GP, I-1l degree, aggrava-
tion course with AN) microbial sensitization to
streptococcus antigen was found in 33.3+27.2% (p>
0.05), while in patients of C, subgroup (patients with
GP, I-1l degree, acute course without underlying
pathology) it was observed in 80+17,9%.

As a result of the research, all patients of M, My,
C, subgroup had pronounced microbial sensitization to
staphylococcus antigen (p> 0.05), while in patients of
subgroup C; it was detected only in 42.9+18.7%.

Conclusions.

Thus, in a result of our research, the highest
number of patients with unsatisfactory oral hygiene
was observed in patients with GPD associated with AN.

It was found that the highest number of patients
with unsatisfactory oral hygiene was observed in
patients with GP, I-11 degree, chronic course and AN -
M, <M1<C; <C,.
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The lowest percentage of patients with satisfactory
oral hygiene was observed in patients with GPD and
AN, the same tendency was observed in patients with
GP, I-11 degree, chronic course - M; <C; <C; <Ma.
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Abstract

The role of purine dysmetabolism in cancerogenesis processes remains poorly studied and its clinical rele-
vance requires clarification. An increase in uric acid content in blood is a risk factor of gastric cancer (GC) and
esophageal cancer (EC) development and further severe course. It is considered that purine bases belong to tumor
markers, but their effects on efficacy of therapeutic measures in cancer and changes in indices remain not under-
stood. Changes in purine metabolism participate in pathogenetic constructions of GC and EC, reflect the peculiar-
ities of the course of the tumor process, and the parameters of uric acid and adenine have prognostic significance,
and the improvement of the quality of therapeutic measures is achieved after inclusion of uricodepressants in the

therapeutic complex.

Keywords: cancer, gastric, esophagus, purines, metabolism, treatment.

Actuality. Gastric cancer (GC) and esophageal
cancer (EC) is considered to be a major challenge for
oncology, which is explained by its high prevalence
rate, anatomical and topographical features of the organ
and a low effectiveness of existing treatment modalities
[1, p.25; 2, p.112]. In recent years [3, p.6282; 4,
p.1014], a significant increase in GC and EC incidence
has been noted; and a risk factor of cancer development
and severe course is impaired purine metabolism [5,
p.751; 6, p.65]. The role of purine dysmetabolism in
cancerogenesis processes remains poorly studied and
its clinical relevance requires clarification. An increase
in uric acid content in blood is a risk factor of GC and
EC development and further severe course [7, p.401; 8,
p.73]. It is considered that purine bases belong to tumor
markers, but their effects on efficacy of therapeutic
measures in cancer and changes in indices remain not
understood [9, N28482].

Obijective: to evaluate the nature of purine dysme-
tabolism in GC and EC and its effects on the treatment
efficacy in patients and on the basis of an additional ad-
ministration of uricodepressants, to improve the quality
of performed therapeutic measures.

Subjects and methods. The work was performed
in accordance with the ethical standards set forth in the
Declaration of the Helsinki Medical Assembly, and the
patients gave their informed consent to a study ap-
proved by the Donetsk National Medical University Bi-
oethics Commission.

A total of 129 patients (all men) with GC (88) and
EC (41) aged from 29 to 83 years (mean age 60 years)
were analyzed. Localization of the tumor process at GC
occurred in the stomach pylorus in 76% cases, in the
body — in 16%, in the antrum — in 3%, and in 2% of all
cases examined the entire stomach is affected. Adeno-
carcinoma was diagnosed in 72% of cases, undifferen-
tiated adenogenic stomach cancer — in 18%, squamous
—in 8%, cricoid — in 2%. The ratio of IA, IB, IIA, IIB,
A, 111B and 1V stages of the GC was 1:3:9:12:6:5:6.
The tumor spread to the spleen was found in 15% of
cases, the pancreas — in 7%, the liver — in 6%, the
esophagus — in 3%, the diaphragm — in 2%, the
gallbladder — in 1%. Lymph node metastases were
found in 60% of the observations of the GC, distant me-
tastases — in 14%. Adenocarcinoma at EC was diag-
nosed in 39% of the examined patients, squamous cell
carcinoma — in 61%; tumor invasion to the diaphragm
was established in 10% of cases, in the spleen — in 7%;
metastases to the lymph nodes occurred in 12% of
cases, in remote organs — in 32%. The ratio of stages
IB, lIA, II1B, Il1A and IV of the disease was 1:8:4:2:7.

Which was determined by the formula:
IWT=In[T+N2+(=M)?], where In is the natural loga-
rithm, T — is the international indicator of the nature of
the primary tumor, N — is the international indicator of
the metastatic lesion of regional lymph nodes, M — the
sum of distant organs with metastases. For the diagnos-
ing of the disease we used such aparatus as Multix-
Compact-Siemens (Germany), Somazom-Emotion-6-
Siemens (Germany), Gygoscan-Intera-Philips (Nether-
lands), Olympus-GIF-Q20 (Japan) fiberscope and En-

visor-Philips  (Netherlands)  sonograph.  Using
biochemical analyzers such as Olympus-AU640
(Japan) and BS200 (China), spectrophotometers

SPECORD-S600 (Germany) and SF46 (Russia) in
serum studied the levels of products purine metabolism
— uric acid (UA), oxypurinol, adenine (Ad), guanine,
xanthine, hypoxanthine (Hx), xanthine oxidase activity
(X0O), xanthine deaminamine (XD), adenosine
deaminase (AD) and 5-nucleotidase (5N).

Characteristics of statistical analysis. Statistical
processing of the obtained results was performed using
computer variance, nonparametric, correlation, single
(ANOVA) and multivariate (ANOVA/MANOVA) dis-
persion analysis (Microsoft Excel and Statistica-Stat-
Soft, USA programs). We estimated the average values,
their standard errors and deviations, the parametric cor-
relation coefficients of Pearson (r) and the nonparamet-
ric of Kendall, the criteria of Brown-Forsythe and Wil-
coxon-Rao, dispersion, Student and the reliability of
the statistical indices (p). The critical significance level
for checking the statistical hypotheses was considered
to be 0.05.

Results of the study, the discussion. The changes
in purine metabolism were found in all patients with
GC and EC, including compared with the control group
of healthy people, the level of uric acid was 2.0 times
higher, oxypurinol 4.5 times higher, adenine — by 16%,
XO activity 2,1 times, XD — by 33% and adenosine de-
aminase — by 7.1 times, the elevated rates of which
were respectively found in 99%, 84%, 39%, 90%, 53%
and 100% of cases depend on the severity of the tumor
process (Fig. 1, Fig. 2), total lesion of the stomach,
spread of the tumor to the liver, pancreas, and esopha-
gus, the presence of metastases in para-aortic lymph
nodes, liver, lung, bones and brain, and imbalance of
purine metabolism worsen three-year survival of pa-
tients against the background of surgical, medical, and
radiation treatment.
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Fig. 1 Pearson correlations of life expectancy in GC patients from dose rate and intensity of given radiation
therapy (RT) and chemotherapy CT

Cases depend on the severity of the tumor process,
total lesion of the stomach, spread of the tumor to the
liver, pancreas, and esophagus, the presence of metas-
tases in para-aortic lymph nodes, liver, lung, bones and
brain, and imbalance of purine metabolism worsen
three-year survival of patients against the background
of surgical, medical, and radiation treatment.

Purine dysmetabolism is observed in all patients
with EC in the form of increased levels of UA and OP
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levels in the blood, XO, and AD activity, which is ob-
served in 83-100% of the examined individuals.
Changes in purine metabolism are associated with the
presence of hyperuricemia (> 420 pmol / 1), detected in
63% of cases, with the severity of the tumor process,
the germination of neoplasm in the spleen, para-aortic
lymph nodes, liver, and skeletal muscle. Hyperuricemia
has a negative impact on the survival of patients, and a
high level of adeninemia has a predictive negative
value.

1 3 5 7 9 11 13 15

XD, nmol / ml x min

Fig. 2 Laplace histograms of the XO activity against the background of allopurinol use and of the XD activity
before and after febuxostat use. Thick lines — before treatment, thin ones — after treatment, black curves — with
the use of allopurinol and febuxostat, white ones — without uricodepressants
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Fig. 3 Three-dimensional histograms of integral indices for purine metabolism (UA+XO+XD) in patients with
GC and EC during the use of uricodepressants in combination therapy

Purine metabolism disorders are observed in all
EC patients in the form of increased levels of uric acid,
oxypurinol, xanthine oxidase and xanthine deaminase,
are associated with the severity of the neoplastic pro-
cess course and clinical signs of the disease. Surgical
treatment (Lewis esophagectomy), radiation and chem-
otherapy in EC allow to achieve hypouricemic action,

0 2 4 6 8 10 12 14 16 18 20 22 24
XO,nmol/ml xmin

and positive changes in the integral state of purine me-
tabolism, reduction of postsurgical mortality rate and
postsurgical leakage prevalence depend on the use of
paclitaxel and an additional administration uricode-
pressants; moreover, xanthine oxidase activity inhibi-
tion is typical for allopurinol, and xanthine deaminase
inhibition is typical for febuxostat (Fig 3, Fig. 4).
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Fig 4. Rayleigh histograms of the XO activity against the background of allopurinol use and of the XD activity
before and after febuxostat use. Thick lines — before treatment, thin ones — after treatment, black curves — with
the use of allopurinol and febuxostat, white ones — without uricodepressants

Ad end products are allosteric inhibitors of 5-
phosphoribosyl-1-pyrophosphate  aminotransferase.
The first step is catalyzed by 5N and cytosolic isoen-
zymes, in the presence of which Hx is synthesized [10].
These processes most actively occur in tumor cells [11,
N67382; 12, N2115]. AD catalyzes the transfer of y-
phosphate from adenosine triphosphate to adenosine
and then Ad, thus acting as a potentially important reg-
ulator of extracellular concentrations of this nucleotide,
and mutations in the AD gene are a common cause of
carcinogenesis [13, N00618]. In cancer patients, in-
creased activity of the enzyme purine metabolism XD
in the blood contributes to the overproduction of UA,

which, in turn, is considered one of the factors stimu-
lating the synthesis of pro-inflammatory cytokines and
the activation of enzymes (for example, cyclooxygen-
ase-2) [14, N101070]. In turn, an excessive UA concen-
tration in tumor cells contributes to the perverse regu-
lation of XD, supporting the cytoproliferation and me-
tastasis of the cancer process, thereby closing the
vicious circle [15, p.3].

Conclusions: changes in purine metabolism par-
ticipate in pathogenetic constructions of GC and EC,
reflect the peculiarities of the course of the tumor pro-
cess, and the parameters of uric acid and adenine have
prognostic significance, and the improvement of the
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quality of therapeutic measures is achieved after inclu-
sion of uricodepressants in the therapeutic complex.
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Osteodeficiency (OD) in the form of osteopenia and osteoporosis is one of the most pressing public health
problems due to the high prevalence of such bone pathology among the population and significant material costs
for medical care of patients. There is sexual dimorphism of the course of OD, and the postmenopausal period in
women is considered the main risk factor for the development of the pathological process. Metabolic syndrome
(MS) or insulin resistance syndrome is defined worldwide as the primary problem of the twenty-first century. The
appearance of MS in women is closely related to the onset of the menopause period, which is accompanied by the
frequent parallel development of OD. The course of OD and MS in non-menstruating women and the pathogenetic

role of markers of bone metabolism are not studied well.

Keywords: women, menopause, osteodeficiency, bone metabolism, metabolic syndrome.

Actuality.

Osteodeficiency (OD) in the form of osteopenia
(Op) and osteoporosis (OP) is one of the most pressing
public health problems [1, p. 5; 2, p. 51] due to the high
prevalence of such bone pathology among the popula-
tion and significant material costs for medical care of
patients [3, N 347]. There is sexual dimorphism of the
course of OD [4, p. 248; 5, p. 56], and the postmeno-
pausal period in women is considered the main risk fac-
tor for the development of the pathological process [6,
p. 10]. The course of OD in non-menstruating women
and the pathogenetic role of markers of bone metabo-
lism are not studied well [7, p. 762; 8, p. 41].

Metabolic syndrome (MS) or insulin resistance
syndrome is defined worldwide as the primary problem
of the twenty-first century [9, N 19074; 10, N 9304; 11,
N 00512]. The appearance of MS in women is closely
related to the onset of the menopause period [12, N
0141], which is accompanied by the frequent parallel
development of OD in the form of Op and OP, but the
nature of the relationship between these two conditions
remains poorly researched [13, p. 292; 14, p. 10; 15, p.
75].

Clinical and pathogenetic constructions of the OD
are closely related to the presence of comorbid diabetes
mellitus (DM) of the second type [16, N 14274; 17, N
2313], and some hormonal and peptide markers of bone
metabolism simultaneously determine bone minerali-
zation and the state of carbohydrate metabolism [18, N
1840]. In women with insulin resistance during meno-
pause, the frequency of osteopenia and osteoporosis is
higher than with normal glucose tolerance, and in cases
of manifest diabetes it is even higher [19, N 2261].

The purpose and objectives of the research: 1)
to assess the clinical and pathogenetic features of OD
in women with menopause; 2) to assess the frequency
of MS in menopausal women with OD, its clinical and
pathogenetic role in the development of Op and OP,
and the relationship with the parameters of bone metab-
olism; 3) to assess the course of diabetes in non-men-
struating women and to study the clinical and pathoge-
netic relationship with the presence of OD in them; 4)
to assess the course of OD in non-menstruating women
and to study the clinical and pathogenetic relationship
with the presence of diabetes in them.

Subjects and methods.

261 non-menstruating women with an average age
of 48 years were observed, physiological menopause
occurred in 91% of cases, and pathological in the rest.
Exclusion criteria were women with inflammatory
rheumatic diseases of the joints, oncological pathology,
diseases of the blood system and thyroid gland, who re-
ceived glucocorticoid hormones and anticolvulsants. In
133 (51%) women, OD (main group) was established
in the ratio Op and OD 4:1, for the diagnosis of which
the methods of conventional radiography and densi-
tometry were used. Among markers of bone metabo-
lism such as blood levels of parathyrin (PT), calcitonin
(CT), osteocalcin (OC), osteopontin (OPn), alkaline
phosphatase (AP), and osteo-associated chemical ele-
ments were studied (Ca, P, Mg, Co, Cr, Cu, Mn, Pb, Se,
Sr, Zn). During the examination, biochemical, enzyme
immunoassay, atomic emission and atomic absorption
methods were used.

According to the analysis of variance and correla-
tion analysis, the severity of OD was directly related to
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the age of the patients. The presence of MS was ob-
served with an insulin (Ins) resistance index of HOMA
(Homeostatic Model Assessment) of more than 3 r.u.
The study of carbohydrate metabolism included the de-
termination of insulin resistance HOMA and the sever-
ity of the MS, blood levels of Ins, glucose (Gluc), gly-
cosylated hemoglobin (HbA1/c) and C-peptide (CP)
Statistical processing of the obtained results was
performed using computer variance, nonparametric,
correlation, single (ANOVA) and multivariate
(ANOVA/MANOVA) dispersion analysis (Microsoft

Excel and Statistica-Stat-Soft, USA programs). We es-
timated the average values (M), their standard errors
(SE) and deviations (SD), the parametric correlation
coefficients of Pearson (r) and the nonparametric of
Kendall, the criteria of Brown-Forsythe and Wilcoxon-
Rao, dispersion, Student (t) and the reliability of the sta-
tistical indices (p). The critical significance level for
checking the statistical hypotheses was considered to
be 0.05.
Results of the study, the discussion.

Table

Markers of bone metabolism in the blood of women with OD (M + SD + SE)

Markers Groups of patients Differences
with Op (n = 105) with OP (n = 28) t p
PT, pg/ ml 41.8+15.93+1.56 61.6+6.88+1.30 6,41 <0,001
CT, pg/ ml 8.5+4.17+0.41 8.0+4.72+0.89 0,50 0,620
OoC, ng/ ml 16.2 £3.34+0.33 16.7+4.13 £0.78 0,58 0,562
OP, ng / ml 44.7+5.84+1.15 45.2+4.67+£0.99 0,35 0,731
AP, E/I 126.5£29.47 + 2.88 150.5+7.48 £1.41 4,27 <0,001
Ca,mg/l 60.0 £2.52 +0.25 57.4+1.95+0.37 5,16 <0,001
P,mg/l 389.9 +38.04 £3.71 426.5+16.67 +3.15 4.97 <0,001
Mg, mg /| 33.8+7.29+0.71 357+2.34+0.44 1,34 0,183
Co, ng /1 8.1+0.62+0.06 7.9+0.67+0.13 1,01 0,313
Cr,mg/l1 1.3 £0.56 £ 0.07 1.3£0.63+0.14 0,07 0,944
Cu,mg /I 1.1 £0.17 £ 0.02 1.0£0.18 £0.03 1,88 0,063
Mn, mg /| 153+11.09+1.08 20.1 +£13.93 +£2.64 1,92 0,057
Pb, mg /| 60.2+32.18+3.14 76.4 +16.20 £ 3.05 2,58 0,011
Se,mg /| 103.3+2191+£2.14 100.2 £29.37 +£5.55 0,62 0,537
Sr,mg /1 473+14.64+£143 50.6 £12.34+2.33 1,09 0,276
Zn,mg /| 6.0+1.04=0.10 6.0+0.75+£0.14 0,12 0,907

The age of women correlates with the parameters
of bone mineral density, and the development of OD in
all cases is associated with high blood levels of OC, in
1/2 of them — OPn, depends on the presence of comor-
bid primary arterial hypertension, DM, and leukocyto-
clastic vasculitis. The frequency of changes in markers
of bone metabolism (<M £ SD> in non-menstruating
women without OD,%): the increase in blood levels of
PT, OC, OP, AP, Mg, Cr, Pb, Se and Sr, respectively,
was found to be 33.0%, 100.0%, 49.4%, 42.9%, 7.3%,
T
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15.3%, 3.5%, 19.9% and 41.0% of cases, and a de-
crease in CT, Ca, P, Co, Cu, Mn and Zn, respectively,
in 39.9%, 3.1%, 15.7%, 6.1%, 10.7%, 0.8% and 17.2%.

OP formation significantly differs from Op in
higher blood levels of PT (by 47%), AP (by 19%), P
(by 9%) and Pb (by 27%), but lower Ca values (by 4%)
(Table), moreover, the activity of AP has predictive
negative significance in relation to the severity of the
course of OD. CT, Mg, Sr and Zn also participate in the
pathogenetic constructions of the latter.

oP
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UA,umol /|

Fig. 1 Histograms of the Rayleigh indicator of HOMA and UA in women without OD, with Op and OP.

MS was diagnosed in 72 (54%) women with OD
(in %2 of the number with Op and in % with OD). Hy-
perinsulinemia occurred in 61% of cases, hyperglyce-
mia in 19%, hyperlipidemia in 87%, hyperuricemia in
42%, arterial hypertension in 50%, and obesity in 46%.

The ratio of types IlI, 1A, 1V, and I1B of the pre-lipid
metabolism types was 1:3:11:14. At OP, compared to
Op, there is an increase in HOMA by 26%, Gluc by
12%, HbAl/c by 64%, CP by 45% and UA by 18%
(Fig. 1), and the severity of the course of MS correlates
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with bone density parameters and reflects the severity
of OD, and the concentration of PT, AP and Mg in the

blood directly correlates with the degree of insulin re-
sistance.

Retinopathy 35,6
Arthropathy 33,3
Encephalopathy 22,2
Nephropathy 15,6 %
0 5 10 15 20 25 30 35 40 45 50

Fig. 2 The frequency of individual signs of DM in non-menstruating women (%).

The frequency of individual signs of DM in non-
menstruating women (Fig. 2): peripheral macro/micro-
angiopathy — 46.7%, neuropathy — 37.8%, retinopathy
— 35.6%, arthropathy — 33.3%, encephalopathy —
22.2%, nephropathy — 15.6%. DM was diagnosed in
17% of the number of non-menstruating women or in
34% of women with OD, which directly correlates with
their age, frequency and severity of other signs of the
metabolic  syndrome  (hyperinsulinemia, hyper-
lipidemia, hyperuricemia, arterial hypertension, obe-
sity), the absence of cases of normal lipidemia and type
1A disorders lipid metabolism, but the prevalence of
type 11B.

In non-menstruating women with DM, the indica-
tors of markers of bone metabolism (MBM) in the
blood were as follows (M + SE): level PT amounted to
39.3+293 pg/ ml, CT — 12.3 £ 0.76 pg / ml, OC —
14.2 £ 0.66 ng / ml, OP — 39.4 = 3.50 ng / ml, AP —
1246 +5.14E/1,Ca—-75.6+3.14mg/1,P-403.9 £
6.21mg/1,Mg—-32.0+0.59mg/1,Co—7.9+0.57 pg
/1,Cr—13+£0.07pg/l,Cu—1.0+£0.03mg/1, Mn—
17.5+2.06 pg /1, Pb — 64.4 + 4.86 pg /1, Se — 95.1 +
485ug/1,Sr—458+2.11pg/l, Zn—6.3 +0.12 mg
/1. A higher rate of AP activity in the blood and lower
values of OPn and Se, and the severity of DM is closely
related to the parameters of the mineral bone density
and phosphatemia levels, and the development of dia-
betic retinopathy, nephropathy and peripheral
macro/microangiopathy, respectively, depends on the
content of Se, Zn and OPn, and the rate of calcemia has
prognostic significance.

Comorbid DM has a negative effect on the for-
mation of OD in non-menstruating women, in particu-
lar, worsening the integral state of bone mineral density
and causing an imbalance in blood markers of bone me-
tabolism, which primarily depends on the severity of
DM and the presence of diabetic nephropathy, deter-
mined by CT levels, AP, Ca, Co and Mn, and the pres-
ence of hyperglycemia affects the osteoassociated mac-
ronutrients (Ca, P, Mg) and antioxidant index of sele-
nemia, it becomes justified for the treatment of
comorbid pathology (OD + DM) and the prevention of
its progression of combined preparations of Ca, Se and
Zn.

Conclusions: 1). OD develops in every second
menopausal woman, and the further development of
pathogenetic therapy should be aimed at correcting the
concentration of OC and OPn in the body, and inhibi-
tion of AP activity may be a criterion for the effective-
ness of therapeutic measures. 2). MS is observed in
every second non-menstruating woman with OD,
whose components are involved in the pathogenetic
constructions of Op and OP, which requires correction
of the state of insulin resistance for the treatment of
bone dysmetabolism. 3). The pathogenetic significance
of comorbid OD, parameters of bone mineral density
and markers of bone metabolism in the blood serum of
non-menstruating women in the development of diabe-
tes, the severity of its course and complications has
been proven, and the indicators of OP, Ca, Se and Zn
have prognostic significance. 4). The pathogenetic sig-
nificance of comorbid DM in non-menstruating women
in the development of OD, changes in the parameters
of bone mineral density and changes in the balance of
markers of bone metabolism in blood serum has been
proved.
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THE LOGIC OF SYSTEMATIC SOLUTION OF GENERIC AND ASPECTUAL CONCEPTS OF
“HEALTH” TO FORMULATE PROPER ALGORITHMS FOR TEACHING MEDICAL, SOCIAL AND
CLINICAL COURSES IN MEDICAL EDUCATION INSTITUTIONS

Abstract

Tarallo V.
Bukovinian State Medical University
Chernivtsi, Ukraine

The reason for the existence of the health care system and institutions of current personnel training is the

health of the population; the mission of the system and its educational institutions is to ensure the health of the
population, and finally, the ultimate goal of this integral system is the health of the population. Thus, from the first
hours of study of medicine and work of medical institutions in all directions of their own activity, the basis and
leading star is the “health of subordinated objects” among which the individual, family, population etc. This fact
elevates the concept of “health” to the primary (initial), at the same time, to the current and, finally, to the leading
test marker of an object and object of observation and research in medicine to determine the impact of the course
of health of these objects on longevity, conditions and way of life, that is, all the components in the structure of
training of health workers and the structure of the system of protection, care and development of their health
formed by the population itself.

To this effect, it is necessary to determine the leading internal levers or constituent properties of “health” and
their aspectual realization (manifestations) in subordinated and managed by medicine human objects for the for-
mation of valid constituents of traditional and newly created educational courses, relevant attitude to these objects
and formation of adequate health care facilities.

The leading method of this study is a systematic analysis, adapted to medical and social facilities managed or
functionally subordinated to health care professionals (regardless of the sources of funding for individual institu-
tions).
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The modern information system about the health
of the population is fraught with a number of essential
faults, from the point of view of controlling health,
namely:

- direct indicators of the health of the population
are absent — only the indicators of its manifestations are
available: the birth rate, the morbidity rate, the mortal-
ity rate etc;

- theintegral indices are absent — only the mean
values of the above — mentioned manifestations of
health index-linked for different numerical bases are
available;

- the population characteristics of health proper
are absent; only the average life expectancy (for new-
borns) may be attributed conventionally to an excep-
tion;

- alink with the lifestyle, the existence environ-
ment with the system of the health care system and, fi-
nally, with the parameters of population survival is not
reflected manifestly in the health indices;

- control indicators of the population health are
absent, a selection of control figures is implemented ei-
ther to the mean territorial (national) ones or to the best
world rates;

- a systemic — methodological and methodical
coordination of the traditional indicators used is absent
— there is no systemic study of the connections of the
birth rate with the incidence rate, the latter with the
mortality rate and the like. Furthermore, each of the
cited indices has sources and carriers information un-
coordinated among themselves and, correspondingly,
the procedures of processing and evaluating;

- finally, the technologies of using the tradi-
tional indicators are either absent or incorrect (artifi-
cial), while taking administrative decisions on the pro-
tection, preservation and building up the health of the
population.

Despite the fact that said shortcomings “lie on the
surface”, the system of administering the health care
system has been using the said indicators, when evalu-
ating the quality of the functioning of the system for
almost a century already, although in the system of
health care itself the health indices are not used, only
the indicators of resources of its own activity circulate
init.

In order to approach direct population indices of
health, we have carried out a systemic consideration of
the principal components of forming and developing
the health of the population by means of coordinating
the ideas of Teiar de Chardin, Jean Piaget, S.B. Krym-
skyi, T. Kotarbinskyi, M.A. Rozov, T. Johnlekha, the
theory of aging of B. Strehler-S.Mildvan, the theory of
reliability of W. Weibull, and the distribution law of
Maxwell-Boltzmann which made it possible to single
out a complex of system (generic and aspect) concepts
of “health”.

For this purpose, the algorithm of targeted system
analysis of any medico-social and medico-biological
objects was developed.

According to it to study a system object any of
them is always seen from two sides: of an external ob-
server and internal composition. Such bilateral consid-
eration of the object where the “external” and the cor-
responding “internal” “exactly coincide with each
other”, leads to the fact that the notion of “mechanical
interaction” can be translated into the concept of “un-
derstanding”.

At the same time, three leading properties agreed
with each other are fixed; the following ones belong to
“internal”:

« dependability - property of the system, which al-
lows reasonably rely on the performance of services for
which it is intended;

» modifying - property of the system to change in
a controlled way in order to maintain a given level of
dependability;

« comprehensibility - property of accumulation of
knowledge about the system itself and the environment,
which enable it to compare the results of their own
functioning with that of the other systems and the envi-
ronment for their existence, as well as to make deci-
sions about modifying or changing their own behavior
(Jean Piaget, by, called this property genetic parameter
of the system (in the concept of “genesis” — develop-
ment).

These intrinsic properties are fully in accordance
with the external characteristics (properties) in any sys-
tem, namely, with stability, manageability and observ-
ability respectively.

Taking into consideration the concept of “uni-
verse” as an expression of unity of the whole and diver-
sity, tranquility and motion of the objects under study
and knowledge about them, system environment acts as
a reality and its fragments - as the unity of its aspects
(analysis points). With such understanding, the analysis
of the system object should be in the form of a triad:

<thing, communication, property>
with the singling out of its characteristics under
the scheme:
<structure, function, organization>

where the brackets fix not only the unity of the
system, but also the composition of this unity with sin-
gling out of specific concepts.

In these cases, the system parameterization of any
medico-social (or medical and biological) object can be
performed in two ways: external - in the form of a triad:

<structure, function, structure>
and internal - in the form of a triad:
<composition, chart, diagram> .

There is the following explanation of these triads:
specificity of the existence of any system is fixed by the
unity of its structure, functions and organization, where
its state (from an external observer’s standpoint) is rec-
ognized as a specific composition and operation of the
object functioning scheme implemented by an appro-
priate diagram of its activities displays.

On this basis, it should be realized that the world
(population, health, etc.) by real diversity of its mani-
festations fixes certain environment of appropriate sys-
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tems existence, where individual invariants of their ac-
tivities manifestations concretize a specific area of
knowledge about the environment (as the characteriza-
tion of its diversity). And it is this area of knowledge
which determines the inner world of the system and its
individuality.

It should be also understood that the relationship
of the world and system finds its realization in terms of

“global” and “local” environment, respectively, reflect-
ing the outside world of the system existence in the
first, and in the latter its inner world.

The ratio of these environments outlines subject
circle of the system, which manifests its activity and on
the basis of which the universe of knowledge and con-
cepts of the object is created (Table 1).

Table 1

Triads of consistency (matching) and similarity of fragments, objects and aspects of the system environ-
ment (based on the basic properties of the system)

Basic properties of system

Aspects of system analy-

Characteristics of the n-th frag-

ing

® sis ment of object

» Internal External Internal External Internal External
2 Dependability Resistance Structure Object Composition Structure
S | Ability of modify- | Manageability Function Connection Scheme Functioning

Comprehensibility | Observability

Organization

Properties Chart State

Use of the above approach in the analysis enables
to consider any observed object as a whole and in indi-
vidual fragments from the system point of view: it is
just necessary to find a consistent line of the semantic
content of traditional terms which describe the environ-
ment.

In social medicine the search of concepts related-
ness regards fixation of unity and connection of a hu-
man and population. The concept linking these objects
is “health” in the sense of “state of the object” that re-
flects its internal “organization”.

The development of the system analysis ideology
allowed singling out the following aspects of the con-
sideration of medicine objects, including those of social
medicine which correspond to basic properties of the
classical system:

<morphological, functional, genetic>

and propose the following scheme of matching ties
of properties, aspects and characteristics of the medico-
social (and biomedical) objects (Table2).

Table 2

Triads of consistency (matching) and similarity of fragments,
objects and aspects of the system environment in the medico-social and biomedical research

. . Aspects of system Characteristics of the n-th fragment
Basic properties of system : .
© analysis of object
%) Internal External Morohological Internal External
2 Dependability Resistance b g Composition Structure
C ili 1 - 1 -
S | Ability ?rfngd'fy Manailgleabll Functional Scheme Functioning
Comprehensibility | Observability Genetic Chart State

This approach produces a full range of aspects to
consider any medico-social (medical and biological)
object, including a human, population, their fragments,
significantly extends the approach proposed by P.K.
Anokhin and makes it meaningfully and spectacularly
more adequate to the content of medical theory and
practice, and more constructive for searching methods
of system measuring of population health.

Understanding of the unity and the differences
making triads:

<morphology, function, organization >

and triads:

<structure, functioning, state>

that represent a holistically system object (the first
triad) and its fragment (the second triad) allow repre-
senting the consistency of concepts “organization” and
“state”, where the latter reflects the observable features
of the object, which include “health”.

This ideology of work with the concept of “popu-
lation health” and fragments of the latter are used in

this monograph to settle the burning problems of pop-
ulation health management, including the health care
system.

So far in the world statistics the concept of “public
health” or “population health” is called “statistical” and
is represented by its complex of demographic variables
(fertility, mortality), level of physical development
(mostly children and adolescents), as well as morbidity,
disability and mortality.

As for the relationship of this concept with the in-
dividual’s health, then by 1.B. Richmond’s statement,
such connection is due to “planetary community of nat-
ural and social environment factors, the level of socio-
economic development, states and way of life of the
population, the global nature of the epidemiological
and demographic processes”. At the same time, he
stressed that the term “public health” is more difficult
(in comparison with the “individual health™) is subject
to the qualitative and quantitative analysis, evaluation;
and although the “unity of these concepts is used as a
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matter of course, in trying to clarify them great diffi-
culty immediately manifests”.

We believe that this is due to the original approach
to the definition of these concepts as different ones, the
relationship between them in the theory of medicine
was not found. Only this can explain the inability to go
out from any of the dozens of current well-known def-
initions of “health” to its integral dimension or, in other
words, all existing definitions just “do not work”.

The above scheme of the system analysis of med-
ico-social and medico- biological objects allowed sug-
gesting the possibility of existence and, therefore, the
opportunity and necessity to go to “generic” and “as-
pect” concepts of “health”. The latter includes “popu-
lation health” required by us as well as other common
ones “individual’s health”, “family health” and others.
These definitions should have a common “core”, com-
mon “base” and a general algorithm for the internal and
external transcription of their elements.

Within the decryption of the system “public health
- the state of the environment” and its subsystem “indi-
vidual’s health - the state of the environment” develop-
ing the solution was supposed to find not only a system
generic and aspect concepts of “health”, but also an ac-
cess to the coherence between the aspect concepts of

“population health”, “individual’s health” and “family
health” (taking into account the current main direction
in the formation of activity of practical public health).
At the same time it was assumed to find access to the
main components of the concept of “population health”
with practically feasible possibility of switching to an
integral dimension of the latter.

In the above deciphering there was used the triad
of basic properties of a system by which we managed
to enter the universe of the conceptual apparatus pre-
sented in the tables “matching of concepts” (Table 3,
4).

A person is known to be a biosocial system. But
the analysis of “biological” and “social” in the person,
their similarities as well as differences did not give the
answer what is the bridge between them that unites
them. In addition, calling the person a system research-
ers do not always clearly identify the main features of
this system, which naturally led to not always true (cor-
rect) definition of health indicators of system object.

Table 3 presents the triads of similarity (coher-
ence) of aspect analysis of a man and his health, and in
the Table 4 there are the same triads, but for determin-
ing their similarity in the population study.

Table 3

Triads of consistency (similarity) of aspect analysis of the human and his health based on the basic prop-
erties of the system

Basic properties of the system Aspect analysis of system objects, fragments
Internal External Basic Aspects Man (object) Health (fragment)
Internal External Internal External
Dependability Resistance Morphological | Biological Organism Proces_s es Processes
composition structure
. . Activity - Functions,
Ability :J: modify- Manageability Functional fﬁ?éfi?)iion f (individual be- (Frlgé(;tslgrflllg\?v) made by pro-
9 9 havior) P Cesses
Comprehensibility | Observability Genetic Bio-social Individuality Organization Reiiz'izred
Table 4

Triads of consistency (similarity) of aspect analysis of the human and population, their health based on
the basic properties of the system

Basic properties of the system Aspect analysis of system objects, fragments
Internal External Basic As- Man (object) Population (object) Health (fragment)
pects Internal External Internal Internal Internal External
Morpholoa- | Biologi- Group Processes Pro-
Dependability | Resistance E)cal g calg Organism Social of peo- composi- cesses
ple tion structure
Way of . Func-
- Psyche Activity Psyche of | life (col- Fun_ctlon tions,
Ability of Managea- . S - ) ing
g o Functional of func- | (individual | function- lective made by
modifying bility S : - (process
tioning behavior) ing behav- pro-
: flow)
ior) Cesses
Comprehensi- | Observabil- . Bio-so- Individu- Socw_ll or- Som_al- Organiza- Regis-
P - Genetic - - ganiza- medical . tered
bility ity cial ality - tion
tion status state

Without touching upon the question of searching
for details that make the concept of “public health”, let
us consider the main aspects of the human considering
and access to aspects of the population studying agreed
with them by the Tables 3 and 4.

As indicated above (see Table 1 and 2) the triad of
any basic properties of any system is: from the view-
point of the internal composition;

<dependability, manageability, observability> .

They form the universe of the conceptual appa-
ratus of any system object and based on the results of
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research by many scientists, allow singling out the
above basic triad of aspects of the analysis of a human
and a group of people (family, generation, population,
populations, etc.):

<morphological, functional, genetic >,

where the brackets fix indivisibility, integrity of
the complex of concepts included therein.

Within these aspects a person as a system (as in-
tegrity) is represented by the following triad of internal
symptoms, their manifestations, etc.:

<biological, psychic functioning in society, bio-
social >,

which are implemented externally (considered by
an external observer) as a triad:

<organism, activity, person > .

Here fragments of a person acting as individual
system objects (phenomena) agree on internal compo-
sition:

<structure, functioning, organization >

from the viewpoint of an external observer:

<structure, function, state>,

reflecting the similarity and the indivisible unity
of the basic aspects of the analysis of the object as a
whole.

In a similar analysis population as a system social
and medical object, will be presented in the table of
agreements (Table 4) while the external examining by
the triad:

<a group of people, lifestyle, social and medical
status>

reflecting its internal composition by triad:

<social, psychic of functioning, social organiza-
tion >.

Presented structuring of a human (and/or a group
of people) allows to conclude that any observed state of
these objects (including “health” as one of the frag-
ments of his state) in a consistent unity of all aspects is
a derivative, resulting reflection of a certain modifica-
tion of activity of the object with a specific “morphol-
ogy” in a particular the anthropogenic environment.

Morphological traits are different in humans and
population (Table 4). The man is a biologically created
body with all its specific structures (nervous, muscle,
vascular and other subsystems), and morphological pa-
rameters of the population as a system are based on
gender, age, production, territorial or other (bio-social)
and purely social, collective principles under which
“biological” is deep inside, hidden. That is population,
populations, generation or any other group of people is
not just the sum of individuals or personalities (socio-
biological objects). It is socially derived organism or-
ganized in a certain way in the society where “morpho-
logical” is always represented exclusively by social
features.

Functional aspect of human and population is re-
flected in their lifestyle completely dependent and as-
sociated with the morphology of these objects, and has,
according to this, different functional characteristics
(by behavior).

Genetic aspect is a resulting (genesis=develop-
ment) integral characteristics of indivisible unity of
morphology and functions derived from it, this pattern

is generated by their unity. This very aspect allows see-
ing and identifying individual in each object (person,
group of people) at all stages of existence while using
general formalistic approach, and according to “invari-
ant of organizations state” of the observed object.

Considering human and population in the genetic
aspect it should be emphasized that the “health” of
these objects is reflected in the “state” of their “organi-
zation”. It is the latter that differs significantly in the
individual and the population, firstly, on the basis of
differences in their morphological “structure” as shown
above; secondly, on the basis of differences in the laws
and the content of functioning (“psyche”) of these ob-
jects (due to differences in the “morphology”, “struc-
ture”). Finally, the “state” (genetic aspect) of the indi-
vidual’s identity as a set of its qualitative characteristics
(character, temperament, lifestyle, etc.) is also different
from the qualitative characteristics of the “state” of the
population: by sex, age, national, manufacturing and
many other statuses. On this basis both “health” as one
of the leading integrated qualitative characteristics of
these objects and many different manifestations of their
states in the dynamics - as vital processes throughout
life, differ in content. If for a person it is a physical de-
velopment, diseases, employability, legal capacity etc.,
then for the population it is a vital resource, health re-
source, the average life expectancy (total, healthy, un-
healthy), resistance to extinction factors, morbidity,
mortality, survival and others. Although, a medical
concept of “health” is just one of many genetically de-
rived states of these objects.

Given transcription of the concept of “health”
shows that “the health of the individual” is a pattern
(genetic integral characteristic) generated by the opera-
tion of a complex, from bio-social point of view, object,
its morphological structures in particular, its own socio-
economic system. In its turn, the “population health” is
a pattern (genetic integral characteristic) generated by
the operation of complex social organism (group of
people) in artificially created socio-ecological environ-
ment; here even such formal biological characteristics
as distribution of the population by sex and / or age are
presented from the standpoint of social cohesion of the
group, quality indicators of this connection in social
communication throughout the life course.

At the same time, considering the structure of the
complex multi-level (of socio-natural origin) of the
world system where population, population group, per-
son, organism, organ, cell, etc. are its elements, it
should be noted and emphasized that the relation of “so-
cial” and “biological” in any living object depends on
the level in which it is situated, where its life passes.
Moving from the top down to a single cell, the effect of
biological traits increases and of social ones gradually
reduces and, conversely, increasing perfection of a liv-
ing system increases the amount of social features in it.
It should also be understood and taken into account that
“biological” and “social” complement each other, pen-
etrate into each other and absorb each other, affecting
genetic characteristics of any living object in integra-
tive way and at the same time build harmony of its or-
ganization.
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However, taking into account that the medical as-
pect of health is just one of the integral properties of the
object, its status there is the need to provide considera-
tion of human and / or population in the interface.

Thus, considering the medical aspect of health we
can identify the pathological and non-pathological
states (e.g., healthy - sick, the disabled - not disabled,
etc.) both in the domestic and in the medical plan. The
disease also represents one of the qualitative character-
istics of the object health. It is, like disability and death
can only be considered as a separate, private version of
the evolution of integral characteristics of object func-
tioning in some designated environment throughout its
life cycle.

Then, if the researcher precisely indicates the en-
vironment in which the object (an individual or group
of people) operates, it is possible to designate the pecu-
liarities of origin and development certain health states
in it, as well as a certain state of its carriers — individual
and / or population corresponding to the health.

When considering a person from the above point
of view in the system of “a man - his environment (in-
cluding health care)” the definition of “health” can be
given the following wording:

“Human (individual’s) health is an invariant of or-
ganization of the state of purposefully acting (function-
ing) personality that expresses the unity of its morpho-
logical, functional and genetic aspects, as well as the
ability to solve the problems appearing throughout the
life.”

Then the definition of “health” in medical tran-
scription will be as follows:

“Health of the population (population) an invari-
ant of organization of the state (social-medical status)
of a group of people with clearly defined way of life
that expresses the unity of the structural and morpho-
logical, functional, social and genetic aspects, as well
as the ability to regulate their (group’s) problems of so-
cial communication throughout the period of collective
coexistence”.

The consistent unity of the basic properties of
“health” both in person and in the population, where
“health” acts as a generic concept with a general (in any
subject) structure of its organization is a common thing
in these terms.

What differs them is morphology (composition,
structure) of a human and population. In this case, mor-
phological differences are realized in different spectra
of these objects operation in an environment where
“psyche” (as a way of life) of a particular individual
transforms into population’s “collective psyche” (so-
cial communication).

On this basis, we obtain the conclusion that the
formal structure of the concepts “individual health”
and “public health” is overall, the same and their main
difference is build and structure of objects.

Fixing specific components of health in the termi-
nology and from the point of view of the different
branches of knowledge allows to take into account the
multidimensional nature of this concept, develop the
universe of the concept “health” and while studying the
interface approach to determine necessary individual
highly specialized modifications of this concept for any
objects.

For example, taking into account the widespread
development of family medicine the definition of the

concept “family health” can be given based on a system
similar to the construction of the above definitions
“health” (to emphasize the structural unity of con-
cepts):

“Family health is an invariant of organization state
of purposefully functioning resistant reproductive
group of people (family), reflecting the unity of its mor-
phological, functional and genetic aspects, as well as
the ability to solve problems of offspring bringing up,
family preservation, maintaining parents’ health and
other problems of social communication that arise at all
stages of joint, collective life”.

It should be noted that special determining of the
concept of “invariant” in the interface environment em-
phasizes its stability, the immutability of its structure at
all levels of an object existing and aspect dependence
of the content of the “invariant” on the basic properties
of the system.

The above definitions provide a new consideration
and analysis of integrative characteristics of the main
system objects of the healthcare effects which allow
singling out public integral indicators of their state by
using the basic properties and aspects of health and so-
cial care systems. At the same time, they allow isolating
and identifying the generic concept of “health”.

“Health is an invariant of organization of state of
purposefully functioning system object that expresses
the unity of its morphological, functional and genetic
aspects, as well as the ability to solve problems arising
throughout the cycle of its existence”.

Definition of this concept structure put it next to
the concept of “code”. This allowed to come to deter-
mining of the levels of its functioning with singling out
of specific solutions and desired recreational activities
aimed at the protection, preservation and development
of human health, with the creation of appropriate and,
at the same time, adequate to its quality, as well as rel-
evant internal structure of the population, system of its
health control (and the health care system, in particu-
lar).
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Abstract

The article presents the efficacy of short-term inhalations with concentrated oxygen and rose oil on the capil-
lar level of stress, situatable and personal anxiety in young healthy people.

Material and methods. It the research was 36 women aged 35 to 50 years (average age 43,97 + 6.9 years)
with apparently healthy skin. Women were divided into two groups in group 1 were used inhalations with high
concentrated oxygen (n=17), in group 2 inhalations of high concentrated oxygen with rose oil (n=19). Women
were asked to subjectively assess the condition of the skin of the face and the results of using pure oxygen inhala-
tions, as well as oxygen inhalations with the addition of rose oil according to the following scale: lack of results -
0; moderate improvement - 1; improvement - 2, significant improvement - 3 points.

Results. In the both groups noted improvement in elasticity 7 days after the start of oxygen inhalation by
23.5% (2.1 £ 0,15 points, p<0.05), with the addition of rose oil - by 41.2% (2.4 &+ 0.14 points, p<0.05). After 14
days, the subjective increase in elasticity indices reached 2.3 + 0.08 and 2.6 + 0.11 points (35.3 and 52.9%, p<0.05).
Thus, the addition of rose oil to oxygen inhalations increases the efficiency by 17.7% after 7 days, by 17.6% after
14 days, compared with inhalation of pure oxygen, p1<0.05. According to the parameter "Improving skin color"
both groups showed positive results to a subjective assessment - by 50.0 and 47.2% (2.4 + 0.11 points in both
groups, p<0.05) after 7 days, by 56.3% and 65.6% after 2 weeks (2.5 = 0.08 and 2.7 + 0.09 points, p1<0.05). So,
adding rose oil to the aerosol can is accompanied by an increase in efficiency of 9.3%. It was set a reliable direct
correlation between the amount of blood saturation and “Skin color improvement” according to a subjective
assessment - r = 0.38, p<0,05).

According to the criterion of “Reducing the severity of wrinkles”, after 7 days of inhalation of highly con-
centrated oxygen, a decrease in the severity of wrinkles was noted by 8.8% (1.85 £ 0.1 points), and after using
highly concentrated oxygen and rose oil - by 13.1% (1.9 £ 0.09 points), p<0.05. After 2 weeks of inhalation, the
decrease in wrinkles in group 1 was 17.6% in group 1 (2 + 0.1 points) and 25.0% in group 2 (2.1 + 0.11 points).
To the criterion “Moisturizing effect”, no significant changes in dynamics were noted: after 7 days of inhalation
of highly concentrated oxygen - 1.5 +0.08 points (4.9%), inhalation with the addition of rose oil - 1.5 + 0.09 points
(6.7%), p<0.05. After 14 days, the stability of indicators was noted - 1.52 + 0.1 points in group 1 (6.3%), 1.55 +

0.12 points in group 2 (10.7%), p<0.05.

Keywords: high concentrated oxygen administration, rose oil, skin statement.

Actuality. A clear benefit for many of the modern
oxygenating skin products is the stabilised nature of the
hydrogen peroxide component; something that has
been demonstrated to possess good tolerability [16, 18].
Others employ microencapsulation which offers an
ideal and unique carrier system for cosmetic active in-
gredients [5]. Given that claims are made regarding the
beneficial effects of oxygen on skin tone, an alternative
delivery system is worthy of consideration. Short dura-
tion inhalation of pure oxygen has been shown to sig-
nificantly increase haemoglobin saturation in healthy
adults, and similar effects have been found by increas-
ing oxygen availability from 21% (ambient air) to 30%
[6]. Clearly the availability of oxygen following such
administration is manifest throughout the body, demon-
strated clearly by the fact that blood oxygen saturation
levels are measured in a finger tip of the non-dominant
hand [20].

Currently, rose oil is the most popular among the
known essential oils. The use of rose essential oil is

common in almost all areas of cosmetology and medi-
cine [3, 7, 8, 14]. The rose oil is the most expensive
from aromatherapy essential oils [1, 2, 17, 22].

The rose oil in cosmetology is used as an anti-ag-
ing agent. It inhibits the aging process of the skin [12,
21]. It helps to get rid of wrinkles, gets to increase the
skin elasticity and firmness, to absorb resorption of
scars and seams, and also normalizes the activity of se-
baceous glands [9, 11]. In dermatology, the rose oil is
used in the complex treatment of oral ulcers and skin
diseases.

At the same time, further study of the properties of
rose oil, in particular its effect on involutive processes
in the skin, is relevant. The most important, reliable and
fundamental signs in determining age are wrinkles. The
visual method involves registering their location, deter-
mining the type, depth and degree of severity. In for-
eign literature, the Glogau classification is most often
used, according to which it is necessary to distinguish:
weak (mild) wrinkles (age 28-35 years) - a small num-
ber of wrinkles, lack of keratosis; moderate wrinkles
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(age 35-50 years) - early formation of wrinkles, yellow-
ish complexion with early actinic keratosis; expressed
(advanced) wrinkles (age 50-60 years) - permanent
wrinkles, uneven skin pigmentation with telangiectasia
and actinic keratosis; deep (severe) wrinkles (age 65-70
years) - deep wrinkles, signs of photoaging, gravita-
tional and dynamic folds and furrows, actinic keratosis.

The use of methods such as sebometry, corneom-
etry, and pH-metry allow us to establish that already
patients younger than 40 have initial involutional
changes, especially functional ones (decreased skin
moisture, increased skin moisture loss, pH changes to-
wards alkalization). In this case, age-related changes
affect lipogenesis and the composition of sebaceous se-
cretion.

Material and methods.

The program involved 36 women aged 35 to 50
years (average age 43,97 + 6.9 years) with apparently
healthy skin.

Women were divided into two groups in group 1
were used inhalations with high concentrated oxygen
(Tesla's Secret by Eco Medical Europe Ltd Oxygen
Breathing Mixture, Natural, n=17), in group 2 inhala-
tions of high concentrated oxygen with rose oil (Tesla's
Secret by Eco Medical Europe Ltd Oxygen Breathing
Mixture Rose, group 2, n=19). All people subscribed
informed agreement before including in the study. In-
halations were conducted with 3 breathing per minute
three time (totally 3 minutes) twice per day during 14
days. The results of each study were entered into data-
base.

Assessment of the results of the clinical use of ox-
ygen inhalation was carried out on the basis of a survey.
The subjects evaluated the tolerance and effectiveness
of treatment on a four-point scale (0-3 points). Women
were asked to subjectively assess the condition of the
skin of the face and the results of using pure oxygen
inhalations, as well as oxygen inhalations with the ad-
dition of rose oil according to the following scale: lack
of results - 0; moderate improvement - 1; improvement
- 2, significant improvement - 3 points.

The determination of mixed blood saturation in the
microvasculature by optical tissue oximetry (GR) was
determined in accordance with the following formula:

SO 2=D O2Hb / (D O2Hb + D HHb)

where: D O2Hb u D HHb — he fraction of light
absorbed by the oxygenated and deoxygenated hemo-
globin fraction, respectively.

For statistical analysis results, we used Statistica
for Windows Version 10.0 (Stat Soft inc., USA). Pa-
rameters are presented in the form M+m, where M is
the mean, m - is standard deviation. At the case of
p<0.05, differences were statistically significant.

The results of the study.

It was found that the saturation of arterial blood in
women of group 1 and group 2 was the same and
amounted to an average of 98%. At the same time, sat-
uration of mixed blood before the start of a course of
inhalation for women was significantly lower in both
groups compared with the indicators obtained in the dy-
namics of observation.

Table 1
Capillary blood saturation in the dynamics of observation
Group 1 Group 2
Initial saturation, % 67,7+£3.34 67,4278
After 1% proceedure 74,3+3,89 74,1+4,12
After 3 days of oxygen administration, % 76,1+3,92 75,9+4,45
After 7 days of oxygen administration, % 77,1+5,61 77,3+6,11
After 2 weeks of oxygen administration, % 77,6+5,12 77,5+4,92

The oxygenation of mixed capillary blood in-
creased after the 1st procedure by 9.7 (group 1) and
10.0% (group 2) compared with the initial (p<0.05), by
12.4 and 12.6% after 3 days of regular inhalations
(p<0.05), by 13.9 and 14.7% after 7 days (p<0.05), by
14.6 and 15.0% after 2 weeks (p<0,05), tab.1.

According to age, reduced blood saturation can be
explained by two reasons: either the tissue takes up
more oxygen, or little oxygen flows into the tissue. That
is, due to a violation of blood flow (as a result of its
increase in arterial hyperemia or a weakening of the
flow during arterial ischemia), or due to a violation of
the outflow accompanied by venous congestion [4, 15,
19]. It is known that in the skin, as well as in skeletal
muscles, the network type of the microvasculature pre-
vails, but with an abundance of anastomoses. They reg-
ulate blood flow and vascular pressure, redistributing
blood supply to the tissue, which involved in the mobi-
lization of deposited blood and thermoregulation [10,
13]. Since a decrease in all metabolic processes in the
skin occurs with age, the detected decrease in saturation
of mixed blood is probably due to the fact that oxygen
flows little into the tissues due to the fact that arterial
blood rich in oxygen is discharged from arterioles into
venules through numerous shunts bypassing the capil-
laries. As a result, oxygen deficiency will be observed

in the skin, and anaerobic glycolysis will occur in it.
Ultimately, the tissue will undergo metabolic acidosis
and will be prone to hypoxia, which happens in the skin
as it ages.

Most subjects with involutional changes in the
skin and its appendages subjectively noted a significant
positive effect after usage of oxygen administration:
improving elasticity, smoothing skin color, reducing
the severity of wrinkles, and increasing skin hydration
(Fig. 1-4).

In particular, a subjective assessment of changes
in skin elasticity in observation groups is presented in
Fig. 1.

Subjectively assessed, both groups had significant
differences in skin elasticity when included in the study
(1.7 £ 0.12 points) and noted an improvement in elas-
ticity 7 days after the start of oxygen inhalation by
23.5% (2.1 £ 0,15 points, p<0.05), with the addition of
rose oil - by 41.2% (2.4 + 0.14 points, p<0.05). After
14 days, the subjective increase in elasticity indices
reached 2.3 + 0.08 and 2.6 + 0.11 points (35.3 and
52.9%, p<0.05), Fig. 1. Thus, the addition of rose oil to
oxygen inhalations increases the efficiency by 17.7%
after 7 days, by 17.6% after 14 days, compared with
inhalation of pure oxygen, p1<0.05.
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Fig. 1 The dynamics of indicators of skin elasticity according to the subjective assessment of the studied when
using Oxygen Breathing Mixture Natural against Oxygen Breathing Mixture Rose.

’k - reliability of the difference in comparison
with the initial datae, p<0,05;

- significance of the difference compared

with the datae after 7 days of inhalation, p1<0,05.
According to the parameter "Improving skin
color" the results were presented, presented in Fig. 2.
Initially, based on a subjective assessment, no signifi-
cant differences were found (1.6 = 0.09 and 1.63 + 0.08

points). At the same time, both groups showed im-
provement in skin color according to a subjective as-
sessment - by 50.0 and 47.2% (2.4 + 0.11 points in both
groups, p<0.05) after 7 days, by 56 , 3% and 65.6% af-
ter 2 weeks (2.5 +0.08 and 2.7 + 0.09 points, p1<0.05).
As you can see, in both cases, the proven effectiveness
of highly concentrated oxygen inhalation procedures
has been proven, at the same time, adding rose oil to the
aerosol can is accompanied by an increase in efficiency
of 9.3% (p1<0.05), Fig. 2.

Improving skin colour

2,8
2,6
2,4
2,2
2
1,8
1,6
1,4
1,2
1
Group 1
M Initial

M After 7 days

Group 2

m After 2 weeks

Fig. 2 Mproving skin color according to the subjective assessment of the subjects when using Oxygen Breathing
Mixture Natural against Oxygen Breathing Mixture Rose.

In addition, in our study, there was a reliable direct
correlation between the amount of blood saturation and
“Skin color improvement” according to a subjective
assessment, which confirms the earlier assumption

about the role of capillary blood supply and saturation
in the metabolism of the dermis (r = 0.38, p <0, 05), as
well as the influence of this process on involutive
changes, Fig. 3.
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Fig. 3 The regression between saturation of mixed capillary blood and subjective scores for assessing skin color
in the subjects.

According to the criterion of “Reducing the sever-
ity of wrinkles”, women of both studied groups initially
estimated this indicator at 1.7+ 0.11 (group 1) and 1.68
+ 0.09 (group 2) points, p> 0.05. After 7 days of inha-
lation of highly concentrated oxygen, a decrease in the
severity of wrinkles was noted by 8.8% (1.85 £ 0.1

points), p<0.05. Against the background of aromatic in-
halations using highly concentrated oxygen and rose oil
- by 13.1% (1.9 + 0.09 points), p<0.05. After 2 weeks
of inhalation, the decrease in wrinkles in group 1 was
17.6% in group 1 (2 + 0.1 points) and 25.0% in group
2 (2.1 £0.11 points), Fig. 4 (p<0.05).

Reducing the severity of wrinkles
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M After 7 days

Group 2

| After 2 weeks

Fig. 4 Reducing the severity of wrinkles according to the subjective assessment of the studied using Oxygen
Breathing Mixture Natural against Oxygen Breathing Mixture Rose.

According to the criterion “Moisturizing effect”, no significant changes in dynamics were noted. Baseline
values were presented as 1.43 + 0.13 (group 1) and 1.4 = 0.11 (group 2) points.
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Fig 5 The moisturizing effect of the subjective assessment of the subjects when using Oxygen Breathing Mixture
Natural against Oxygen Breathing Mixture Rose.

After 7 days of inhalation of highly concentrated
oxygen - 1.5 = 0.08 points (4.9%), inhalation with the
addition of rose oil - 1.5 & 0.09 points (6.7%), p<0.05.
After 14 days, the stability of indicators was noted -
1.52 £ 0.1 points in group 1 (6.3%), 1.55 + 0.12 points
in group 2 (10.7%), p<0.05, Fig. 5.

When assessing the dynamics of dermatological
status on the background of inhalation of highly con-
centrated oxygen, according to a subjective assessment,
an improvement in elasticity, skin color, a decrease in
the severity of wrinkles, and a slight increase in the hy-
dration index were noted.

The combined use of highly concentrated oxygen
and rose oil led to a more pronounced effect and better
scores for a subjective assessment of elasticity, skin
color, severity of wrinkles, and increased hydration.

In addition, a significant increase in the level of
saturation of capillary blood was revealed as when pre-
scribing a course of inhalation of highly concentrated
oxygen, as well as oxygen inhalation with rose oil. The
existence of a direct correlation between the level of
saturation and subjective assessment of skin color is
proved.

Conclusions.

1. Inthe both groups noted improvement in elas-
ticity 7 days after the start of oxygen inhalation by
23.5% (2.1 £ 0,15 points, p<0.05), with the addition of
rose oil - by 41.2% (2.4 £ 0.14 points, p<0.05). After
14 days, the subjective increase in elasticity indices
reached 2.3 = 0.08 and 2.6 + 0.11 points (35.3 and
52.9%, p<0.05). Thus, the addition of rose oil to oxygen
inhalations increases the efficiency by 17.7% after 7
days, by 17.6% after 14 days, compared with inhalation
of pure oxygen, p1<0.05.

2. According to the parameter "Improving skin
color" both groups showed positive results to a subjec-
tive assessment - by 50.0 and 47.2% (2.4 +0.11 points
in both groups, p<0.05) after 7 days, by 56.3% and
65.6% after 2 weeks (2.5 = 0.08 and 2.7 £ 0.09 points,
p1<0.05). So, adding rose oil to the aerosol can is ac-
companied by an increase in efficiency of 9.3%.

3. It was set a reliable direct correlation between
the amount of blood saturation and “Skin color

improvement” according to a subjective assessment - I
=0.38, p<0,05).

4. According to the criterion of “Reducing the se-
verity of wrinkles”, after 7 days of inhalation of highly
concentrated oxygen, a decrease in the severity of wrin-
kles was noted by 8.8% (1.85 + 0.1 points), and after
using highly concentrated oxygen and rose oil - by
13.1% (1.9 + 0.09 points), p<0.05. After 2 weeks of in-
halation, the decrease in wrinkles in group 1 was 17.6%
in group 1 (2 + 0.1 points) and 25.0% in group 2 (2.1 £+
0.11 points).

5. According to the criterion “Moisturizing ef-
fect”, no significant changes in dynamics were noted:
after 7 days of inhalation of highly concentrated oxygen
- 1.5 £ 0.08 points (4.9%), inhalation with the addition
of rose oil - 1.5 £ 0.09 points (6.7%), p<0.05. After 14
days, the stability of indicators was noted - 1.52 + 0.1
points in group 1 (6.3%), 1.55 + 0.12 points in group 2
(10.7%), p<0.05.
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Abstract

This paper covers the problems of surface runoff formation, since agricultural and hydraulic sciences cur-
rently have priority in developing methods for economically effective solutions that will ensure the comprehensive
use of water resources as well as the possibility to economically maintain high and sustainable harvest in conditions
of modern privatized land use.

This can be achieved by creating additional reservoirs or by increasing the height of the dam, which is the
main structure of the reservoirs.

AHHOTANNA

B pabote paccmarpuBaroTcs 3a1a4M UCCIeIOBaHUS (POPMHUPOBAHUSI M OLIEHKA ITOBEPXHOCTHOTO CTOKA, TaK
KaK B HaCTOAIIECC BPEMA CENbCKOXO03IHCTBEHHBIE U TUAPaBINYCCKUE HAYKH MMCIOT IPUOPUTET B pa3pa60T1<e
METOJIOB ISl 3KOHOMHYECKH 3(D(DEeKTHBHBIX pelIeHHUi, KOTOpble obecreyar Kak BCECTOPOHHEE HMCIIOJIb30BaHUE
BOJHBIX PECYPCOB, TaK M BO3MOXHOCTb JKOHOMHUYECKHU IOIAEPKUBATh BBICOKMH M YCTONYMBBIA YpOKall B
YCI0BUAX COBPEMEHHOI'0 MPUBATU3UPOBAHHOI'O 3CMJICTIOIB30BAHUS. DTO MOXKET OBITh JOCTUTHYTO IIYTEM
CO3JaHuA JOMOJHHUTCIIbHBIX BOJOXPAaHUIWI WIN YBCIUYCHUSA BBICOTHI IIJIOTUHBI, KOTOpas ABJIACTCA OCHOBHOI1
CTPYKTYpPOI BOAOXPaHUJIIHILL.

Keywords: surface runoff, runoff index, hydrograph, water resources, water reservoirs, hydrolic seres, dumps
KiroueBble cioBa: IIoBepXHOCTHBIH CTOK, KOI(QHUIMEHT CTOKA, TUApOrpad, THAPOIOTUYECKHH psix,
BOOOXpaHWIINIIIA, TUIOTHHA

B HbIHENIHEM BEKe BOMNPOC PEryTHpPOBaHMS,
YHpaBJICHUA U KOMIUICKCHOI'O UCITIOJIb30BaHUA BOJHBIX
pecypcoB paccMaTpUBAETCs KaK IPUOPUTETHAS U aKTy-
asnpHas npooiiema.

PecniyOnrika ApMeHus sIBIsieTCsl CTpaHO# opolia-
E€MOr0 3eMJICJICNUS, TIC BAXKHON MPEAMOCHUTKON (-
(heKTUBHOW OpraHU3aIMK CEILCKOTO XO3SICTBA SBIIS-
€TCsl TOYHAs OICHKAa BOIHBIX PECYpCOB, a TaKKe HX
KOMIUIEKCHOE 1 3()(heKTHBHOE HCIIOIb30BaHHUE.

HccnenoBanus MoKasaid, YTO BOAHBIC PECYpPChI
pecnyONuKy, Kak W OTACNbHBIX PErHOHOB, HUMEIOT
Cepbhe3HbIC HEPABEHCTBA BO BPEMEHH U MPOCTPAHCTBE.

OTH HEpaBeHCTBA MOTYT OBITh YPETYIHPOBAHBI
JIByMsI cCrioco6amMu:

¢ PerymupoBars [IOBEPXHOCTHBII CTOK
OTJENBHBIX PETHOHOB IO  BOJOXpAaHWIMIAM U
UCIOJIb30BaTh €0 B COOTBETCTBHM C COBPEMEHHBIMU
TpeOOBaHUAMU.

¢ BpImoJHUTE mNepenady OTOKa BOJbBI u3
OJTHOTO PEYHOro OacceiiHa B OPyrod W HaKaIUIMBATh
€ro 1o TpeOOBaHMIO, YTOOBI HCIIOJIB30BATH €T0.
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I noceaenns NI0BEPXHOCTHBIX BOA

= PgyHasa CeTb (*)  HabaioseHns 32 Ka4ecTBOM

= 03€epa ¥ BOAOXPAHUIHINA NOBEePXHOCTHLIX BOJ

B 1151, xsocTOXpaRMAKHIA A VIcTOUHMKN MOHHTODHHTS
Ka4yecTsa M KOAWYeCTBa
NoA3EMHLIX BOJ

Puc. 1 Kapra BogsbIxX pecypcos CIOHHKCKOTO Mapsa
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[IpupoaHsie pecypcs B peciyOinke KpaifHe orpa-
HUYEHBI, OCHOBHBIM CIIOCOOOM DPa3BHUTHSI CEIBCKOTO
X03s1icTBa ocTaeTcs pa3paboTka Mep MO MIOAOPOIUI0
3eMelb, MNPOAYKTUBHOCTH CEIbCKOXO3SIHCTBEHHBIX
KYJBTYP, 3 (GEKTHBHOMY HCIIOIB30BaHUIO BOAHBIX pe-
CYpCOB, KOTOPBIE CBSI3aHBI C NOJAEPKAHUEM H YIIyd-
HIEHHEM MeJHopanuu 3emeb. [1].

B HacTosmee BpeMs CeNbCKOXO3SIIICTBEHHBIE U
TUIPABINYECKAE HAYKH HMEIOT IPHUOPUTET B paspa-
00TKe METOIOB AJIsl SKOHOMHYECKN 3(PPEKTUBHBIX pe-
[IEHUH, KOTOpble oOecreyar Kak BCECTOPOHHEE MC-
MOJIb30BAHKE BOJHBIX PECYpPCOB, TaK U BO3MOYKHOCTh
SKOHOMHMYECKH NOIAECPKUBATh BBICOKUI U YCTOWYH-
BBII ypOXail B YCIOBUAX COBPEMEHHOIO IIPUBATU3HPO-
BaHHOT'O 3eMJICTIOIF30BAHUS.

B »TOM OTHOIIEHNU CPOYHAsi HH)KEHEPHas 3a/a4a
COCTOHUT B TOM, 4YTOOBI OTPEryJIHpPOBaTh MOBEPXHOCT-
HBIA CTOK, HCOOXOMUMBIN JIJIsl aHAIHM3a THIPOIOTHYC-
CKHUX MaHHBIX PEKH, PacCUMTATh BEJIMYMHY IOBEPX-
HOCTHOTO TI0TOKa, a 3aTeM IpelocTaBbTe 000CHOBaHKE
OCTaTOYHOTO MOTOKA. [2].

IToBepXHOCTHBIN CTOK MOXHO PEryJIUpOBaTh Iy-
T€M CTPOHUTENbCTBA OTAEIBHBIX BOAOXPAHMIMI WIH
YBEIMUYCHUS 00BeMa CYIIECTBYIOMINX BOJOXPAHWIINIIL.

Js 060CcHOBaHUS ATOH MPOOIEMBI OBLT IPOBEICH
aHAJIW3 THUAPOJIOTHYECKHX PSIOB CPETHEMECSIHBIX
MIPOTOKOB TPEX OCHOBHBIX pek CIOHMKCKOro Map3a
PecniyOimmkn Apmenws, [3] B pe3ysibTaTe HaKOIIICHUS
KOTOPOT'O CTaHET BO3ZMOXKHBIM pacIIUpeHUe JOMOTHH-
TENbHBIX 3€MENb W YBEIMYCHHE MEJTHOPATUBHOTO
(oH/Ia CeTbCKOX03IHCTBEHHBIX 3€MEIb PeCITyOIKH.

Huxe npuBeieHbl COOTBETCTBYIOIINE PACUETHI:

1. PacueTbl cpenHbIX pacxoa pexu Boxuu [3]

2. Pacuetnl cpegnux pacxoa pexu Boporan [3]

l'ox Qcpe;{n. Ki (Ki'1)2 I'on QMHH'cpeu& P
1999 1.25 0.19 0.66 2003 12.39 3.43
2000 5.8 0.9 0.01 2004 10.73 8.33
2001 2.16 0.33 0.49 2002 8.7 13.23
2002 8.7 1.35 0.12 2010 5.49 18.13
2003 12.39 1.93 0.86 2007 8.21 23.04
2004 10.73 1.69 0.48 2009 8.01 27.94
2005 7.59 1.18 0.03 2005 7.59 32.84
2006 6.68 1.04 0.0016 2016 7.02 37.74
2007 8.21 1.28 0.08 2006 6.68 42.65
2008 2.88 0.6 0.16 2015 6.18 47.55
2009 8.01 1.24 0.06 2018 6.17 50.45
2010 8.49 1.32 0.1 2000 5.8 57.35
2011 4.69 0.73 0.07 2013 5.55 62.25
2012 5.26 0.82 0.03 2012 5.26 67.16
2013 5.55 0.86 0.02 2017 5.24 72.06
2014 4.6 0.71 0.08 2011 4.69 75.9
2015 6.18 0.96 0.0016 2014 4.6 81.86
2016 7.02 11 0.01 2008 3.88 86.76
2017 5.24 0.81 0.036 2001 2.16 91.66
2018 6.17 0.73 0.07 1999 1.25 96.57
IMapameTpsl IIporieHThl BO000ECTICUCHHS
0.01 0.1 3.0 5.0 10 20 30 50 70 75 80 99
Kp 2.51 2.25 184 | 177 |167 |156 149 [139 |13 128 1126 |11
Qr 16.14 | 1447 | 1183 | 11.38 | 10.74 | 10.3 | 958 | 894 | 8.36 | 823 |81 |7.1
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Tox Qcpenu Ki (Ki':l-)2 FOZ[ QMHH‘cpeun P
1999 15.87 0.84 0.025 2003 31.26 3.43
2000 15.53 0.82 0.032 2004 28.92 8.33
2001 9.43 0.5 0.25 2007 23.8 13.23
2002 20.47 1.1 0.01 2011 22.16 18.13
2003 31.26 1.65 0.42 2005 21.12 23.04
2004 28.92 1.53 0.28 2006 20.56 27.94
2005 21.12 1.12 0.014 2010 20.91 32.84
2006 20.56 1.1 0.01 2002 20.47 37.74
2007 23.80 1.26 0.06 2012 19.42 42.65
2008 17.16 0.91 0.036 2017 17.68 47.55
2009 11.87 0.63 0.13 2018 17.41 50.45
2010 20.91 111 0.01 2008 17.16 57.35
2011 22.16 1.17 0.029 2013 16.88 62.25
2012 19.42 1.03 0.0009 2016 16.67 67.16
2013 16.88 0.89 0.012 1999 15.87 72.06
2014 15.09 0.79 0.0441 2015 15.81 75.9
2015 15.81 0.84 0.025 2000 15.53 81.86
2016 16.67 0.88 0.014 2014 15.09 86.76
2017 17.68 0.93 0.0049 2009 11.87 91.66
2018 17.41 0.92 0.0064 2001 9.43 96.57

[TapameTpsbl [TponierTsl  BomooOecTieueHHs
0.01 0.1 3.0 5.0 10 20 30 50 70 75 80 99
Kp 1.61 154 | 142 | 1.40 | 1.36 133 | 1.3 127 | 123 | 122 | 121 | 114
Qr 31.56 29.1 | 26.8 | 26.3 | 25,81 | 25.1 | 246 | 24 23.3 | 23.1 | 22.9 | 21.55
KPMBAA BOOOOBECIEYEHWA
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3. Pacuersl cpeinux pacxon peku Merpu [3]

B mnacrosmee BpEMsA IUIOINAaAbL OpOIIACMBIX 3€-

OcratoyHasi Boja OyJIeT COCTaBIATh
MUIL. M

Ton Qcpe,:u-L Ki (Ki':l-)2 Toxg QMHH‘cpean. P
1999 1.25 0.41 0.38 2010 5.51 3.43
2000 0.71 0.56 0.22 2016 45 8.33
2001 0.92 0.3 0.49 2004 4.24 13.23
2002 2.95 0.97 0.0009 2015 421 18.13
2003 2.92 0.96 0.0016 2009 3.69 23.04
2004 4.24 14 0.16 2013 3.59 27.94
2005 2.35 0.77 0.053 2018 3.55 32.84
2006 2.32 0.76 0.057 2011 3.18 37.74
2007 2.51 0.83 0.028 2014 3.27 42.65
2008 1.47 0.48 0.27 2002 2.95 47.55
2009 3.69 1.22 0.048 2003 2.92 50.45
2010 5.51 1.82 0.67 2012 291 57.35
2011 3.18 1.05 0.0025 2007 2.51 62.25
2012 291 0.96 0.0016 2005 2.35 67.16
2013 3.59 1.18 0.0324 2006 2.32 72.06
2014 3.27 1.08 0.0064 2017 2.25 75.9
2015 4.21 1.39 0.1521 2008 1.47 81.86
2016 4.5 1.48 0.23 1999 1.25 86.76
2017 2.25 0.74 0.067 2000 1.71 91.66
2018 3.55 1.17 0.029 2001 0.92 96.57
[TapameTpsbl [IporeHTHI BogooOecedeHus
001 | 01 3.0 5.0 10 20 30 50 70 75 80 99
Kp 3.2 2.7 245 | 174 | 154 | 131 | 116 | 095 | 076 | 0.71 | 0.66 | 0.3
Qr 9.7 8.18 | 742 | 527 | 466 | 3.96 | 352 | 287 | 237 | 215 | 199 | 09
KPBAA BOJOOBECMNEYEHUA
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1057-371=686

Menb B CIOHUKCKOM Map3e cocTaBiser 8185 ra, mpu
3TOM HEOOXOJAUMOE KOJIMYECTBO BOABI cocTaBisieT 193
MIH. M3,

EctectBennsrii crok [puc. 1] (mocne ymameHus
CYIICCTBYIOIIUX B HACTOSIICE BPEMsI BOJOXPAHHITHIIL)
11 roga obecnieuenus 6e3omacHocTH 50% cocTaBiisieT
1128 muH. M3, a u1st rosia obecreueHns 6e30MacHOCTH
75% - 1057 man. M°,

OcratouHast Boja Oyzaer cocraBisiTh 1057 mutH.
M3-193 mia. M° = 864 MiH. M°

B JOIOJTHEHUE K cxeMme, I0LIAab
JIOTIOJTHUTETFHBIX OPOIIaeMBIX 3€MENb COCTaBIIICT
7550 ra, c ONMOIHUTENBHOM MTOTPEOHOCTHIO B BoJie 178
MuI. M

OO6mas miomaab OpOIIAeMbIX 3€Melb COCTaBUT
15735 ra, mnorpebHocts B Bome-371 mmm M°

3AKJIFOYEHUE
Takum 00pa3oMm, UCXOI U3 MPEACTABICHHOTO
YHCIICHHOTO aHaJln3a, MOXXHO CJeNIaTh BBIBOJ, YTO
00BEM ECTECTBEHHOT'O CTOKA TPEX PEUHBIX 0acCEitHOB
CIOHHKCKOTO  Map3a, YIOMSHYTHIX B  CTaTbe,
MOJTHOCTBIO TOCTATOYCH JIJISl PACIIUPEHUS OPOIIACMBIX
3eMelb. DTO MOXKET OBITh IOCTUTHYTO ITyTEM CO3IaHUS
JTOTIOJTHUTEIBHBIX BOJOXPAHIIIUI WM YBEIHUYCHHUS
BBICOTHI IUIOTHHBI, KOTOpas SBISCTCS OCHOBHOM
CTPYKTYPOH BOJOXPAHMJIHII B 0OJIACTH.
CIIUCOK JIMTEPATYPbI:
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The article deals with the issues of producing technical ethanol from the grain as a typical Ukrainian agricul-
ture product in terms of the combination of technological measures and the determination of the economic feasi-
bility of marketing products in different markets. It is specified that the specifics of such implementation are com-
petition of technical ethanol and products of oil and gas-organic synthesis. A number of measures are considered,
which, at insignificant values of their implementation, provide a reduction in the cost of technical processing of

grain into technical ethanol.

Keywords: technical ethanol, methanol, products of technical purpose, yeast, mash, beer.

Introduction

Ethyl alcohol (ethanol) is used in many sectors of
the economy and in everyday life. Its largest amount in
the world is used as an additive to motor fuels or their
main component. In addition, significant volumes of
ethyl alcohol are used for technical needs, production
of alcoholic beverages, medicing, etc.

In general, there are three main areas of use of eth-
anol and, accordingly, three of its types as commodity
products:

- ethanol rectified; used for the production of alco-
holic beverages, vinegar, in some branches of the food
industry, in medicine;

- ethanol technical; used in various industries as a
solvent, non-freezing component, raw materials for fur-
ther processing;

- bioethanol (fuel ethanol); used as a component
of motor fuels or the main part.

Each of these commodity products has its sales
markets, which differ from each other requirements for
quality products, value characteristics and the presence
of competing products of similar designation, produced
by related industries of other countries or other indus-
tries, different levels of government regulation. Cur-
rently, there is no problem of “product development"
(this applies not only to ethyl alcohol), but there is a
problem "to sell products with profits." In each item,
there are several offers from manufacturers, which al-
lows the buyer to choose the product he needs, taking
into account the requirements for the quality of goods
and available to the buyer financial resources.

In view of the above, producers of ethanol as com-
modity products in their technological and technical so-
lutions should take into account not only the produc-
tion, but also the financial and, consequently, the im-
plementation, the result of their implementation. The
overall effect is to ensure the competitiveness of fin-
ished products both in local and international markets,
thus allowing them to work stably and to consider pro-
duction issues in both the short and long term.

The article deals with the peculiarities of the pro-
duction of ethanol technical and technological solutions
that are suitable for implementation in view of the spe-
cifics of the sale of finished products.

1. Specificity of the use of ethanol technical

Technical ethanol can be used to produce more
than 200 types of products of various uses, from syn-
thetic rubber to perfume products. In this case, depend-
ing on the directions of use, consumers put forward var-
ious requirements for the quality of technical ethanol -
from the content of ethanol itself to the amount of im-
purities that may be present in technical alcohol. These
requirements differ significantly from those of alco-
holic beverages and other food products manufacturers.
Given that the directions of the use of technical alcohol:
solvents, non-freezing components, etc. On the market,
there are proposals similar products of other industries
(primarily petrochemicals); the main role-plays the cost
of alcohol and technical products and its use. In most
cases, the competitor of technical alcohol is methanol
from various sources (mainly from natural gas and
waste from the petrochemical industry, but there is also
biomethanol).

Therefore, technical alcohol must be competi-
tively priced. In many countries, especially the EU,
end-users are willing to pay slightly higher costs for
non-methanol products (considering the environment),
but within reasonable limits.

Thus, when considering the feasibility of introduc-
ing technological solutions and their hardware design,
it is necessary to take into account their influence on
the formation of the cost of production of technical eth-
anol, that is, on the prospects for its implementation.

2. Production of technical ethanol

The production of ethanol has two main techno-
logical stages:

- getting the mature alcohol marc (beer);

- the removal of alcohol from the beer and clean-
ing it from the admixture with the receipt of the product
product of the required quality.



50

Danish Scientific Journal No34, 2020

Raw material for the production of technical alco-
hol may be non-standard grain, molasses and other
waste products of food industries.

Ethanol plants of Ukraine are traditionally pro-
cessed on ethyl alcohol of different types of grain and
molasses. Therefore, we do not consider the issue of
production of technical alcohol from non-food raw ma-
terials, although non-promising raw material for the
production of technical alcohol is cellulose-containing
raw materials.

The use of new types of raw materials requires sig-
nificant investment, which is currently unrealistic for
the domestic alcohol industry. Therefore, we are con-
sidering such technological solutions and equipment
that can be really implemented by alcoholic factories of
Ukraine at this stage of their production and sales ac-
tivities.

The main direction of improvement of the technol-
ogy of obtaining beer is the introduction into produc-
tion of osmophilia thermotolerant raisins of yeast with
the implementation of a complex of technological solu-
tions, which ensures the possibility of fermentation of
highly concentrated bases and obtaining beer with high
alcohol content, while providing normative indicators
of the quality beer and ethanol output.

The first stage of the maturation process is the
preparation of mash (milling + water) and its water-heat
treatment. Application in the production of osmophilia
raisin yeast provides an opportunity to increase the con-
centration of dry substances in the mash, and the use of
secondary heat sources (reflux water and stillage),
along with the dosage of all the required amount of al-
pha-amylase in the apparatus for making mash, pro-
vides an increase in the temperature of the meal and,
accordingly, reduces the amount of acute steam needed
to increase the mash to the maximum heat treatment
temperature. The content of dry matter in the mash
(and, accordingly, the content of alcohol in the beer) is
limited solely to the ability of yeast to ferment the
highly concentrated maturation according to the norma-
tive technological parameters of the beer and the yield
of alcohol per unit of raw material (if it exists) and must
provide the ethanol content in the ripe marsh 14, 0 ...
16.0 vol %, (from the economic point of view - the
more, the better).

Today in ethanol production from corn the use of
antiseptics is gaining greater popularity to inhibit the
contaminating microflora development and decrease its
activity. However, despite the spectrum of antiseptics
being used in alcohol production technology is wide
enough nowadays, information about technological and
economic efficiency of their use, influence on the final
product quality is absent. In this case, there is a neces-
sity to conduct researches towards that goal and to elab-
orate the recommendations for the use of antiseptics in
ethanol industry.

To prevent the activation of life of a foreign mi-
croflora can, except for the effect of high temperatures
(75 ... 95°C), the use of antiseptics in the stage of prep-
aration of mash. The maximum permissible dose of an-
tiseptic is calculated solely by its influence on the fer-
mentation activity of yeast (without taking into account
the influence on the quality of technical ethanol) and,

as a rule, it allows to reduce the maximum temperature
of water-heat treatment, which also reduces the cost of
technical ethanol. Nevertheless, the question of the use
of antiseptics should be considered and the economy.
For example, the maximum allowable dose of antisep-
tic is determined by its effect on yeast. Ethanol is pro-
duced using dry yeast, which should be periodically re-
newed. Therefore, it is necessary to make a joint tech-
nological and economic analysis that is more
appropriate: to apply an increased dose of antiseptic
and more often to update the yeast, but to reduce the
temperature of thawing, or to work with the maximum
possible term of the work of yeast and the correspond-
ing doses of antiseptics and the temperature of thawing.
Here, along with technology, the process economy is
also important.

The amount of stillage, which can be used in the
stage of cooking, as well as the multiplicity of use is
limited to the production parameters of yeast. Again, it
is necessary to make a comprehensive calculation
again: increasing the amount of stillage and its multi-
plicity of use can lead to more frequent updating of
yeast, but reduces the use of the will of the drinking
quality and the sharp pair. In addition, here the econ-
omy should sum up - which is more profitable in mon-
etary terms.

In the production of the technical ethanol, it is ex-
pedient to introduce continuous fermentation with bio-
mass recycling. This increases the productivity of the
fermentation department and, accordingly, reduces the
cost of technical ethanol. In this case, the technological
scheme should provide for the process of solubilizing
the rarefied mass in a separate apparatus.

The specifics of the production of technical etha-
nol from grain also include the following.

The maximum possible morphological character-
istics of yeast ethanol content in the ripe mash signifi-
cantly reduces the cost of steam for its distillation.

Even if the buyer submits certain requirements for
the presence of impurities in the technical ethanol (for
example, manufacturers of non-freezing washing lig-
uids for cars limit the content of aldehydes, esters and
fusel oil), the ethers column works without hydrolysis.
For the production of a number of grades of technical
ethanol (for which there are no restrictions on the con-
tent of the main and final impurities), the ethers column
is not used at all. In this case, the cost of technical eth-
anol (taking into account the distillation of the bar with
high alcohol content) is minimal. In addition, the expe-
rience of cooperation with European consumers shows
that even in one country there may be different require-
ments for the content of ethanol in finished products.
Thus, the formulations of production of non-freezing
washing liquids for cars of the two Austrian manufac-
turers are calculated on the content of ethanol in tech-
nical alcohol at the level of 94%. and 95% vol. Reduc-
ing the content of ethanol in technical alcohol (if possi-
ble) is a way to reduce its cost.

Itis interesting that the fuel producers are working
in the same way for bioethanol. The utilization of bio-
fuels in Low Temperature Combustion has shown great
potential to decrease emissions and improve overall
lifecycle energy efficiency. In particular, wet ethanol (a
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mixture of ethanol and water) as a domestically sourced
biofuel has shown such potential. This study aims to
determine what blend of wet ethanol would optimize
combustion properties under HCCI operating condi-
tions, both naturally aspirated and boosted. Four differ-
ent blends are tested, and it is determined that WE80
(80% ethanol and 20% water by mass) exhibits optimal
combustion characteristics when examining upstream
intake temperature, combustion efficiency and thermal
efficiency, regardless of intake boost level (James
Gohn, Brian Gainey, Saeed Zainul, Benjamin Lawler

Fuel The Science and Technology of Fuel and En-
ergy Article 117094 Volume 267 1 May 2020).

The current domestic normative documentation
also provides for the production of absolute (dehy-
drated) technical ethanol with a concentration of etha-
nol from 99.0% vol. up to 99.99% vol.

Conclusion

The raw material base of Ukraine, the availability
of skilled personnel and their training system (univer-
sities, institute of postgraduate education) provide the
opportunity to develop the production of technical eth-
anol for both domestic market and export needs.

World ethanol markets have a certain level of
prices for various types of ethanol as commaodity prod-
ucts, and the production of ethanol within these prices
creates opportunities for its export.

Thus, the production of technical ethanol, unlike
alcohol for food purposes, aims to meet the needs of
many industries to produce a wide range of products for
various purposes and does not directly depend on the
population. Therefore, producers can count on the long-
term stable operation of their enterprises, provided that
the competitiveness of both technical ethanol and prod-
ucts with its use is ensured. When considering the fea-
sibility of introducing new technological and technical
solutions, the determining factor is their influence on
the cost of technical ethanol.

Technology and the economy must be inseparable,
and then the success in the production and realization
of technical ethanol will be ensured.
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Abstract

U paouOINeKMPOHUKUY, MASUCPAHM,
2. Munck

An algorithm is proposed for processing images of digital tags used for delivery of small-size cargoes by
unmanned aerial vehicles to a destination in limited territories. The algorithm includes image reading, grayscale
conversion, stabilization, filtering, segmentation, contour extraction, projective conversion, and marker recogni-

tion operation.
AHHOTAIUSA

[pemnoxxen anroput™ 00pabOTKH U300paKeHUH TUPPOBBIX METOK, UCIIOIB3YEMBIX JJIS JOCTABKH MaJlora-

0GapuUTHBIX TPY30B OECIMIOTHBIMH JICTATEIBHBIMH allapaTaMM K MECTY Ha3HAYEHHS Ha OTPaHMYCHHBIX TEPPUTO-
pHAX. AJNITOPUTM BKITIOYAET OTEPALIH CUUTHIBAHUS N300pakKeHHs, TPeoOpa3oBaHus B OTTEHKH CEpPOro, CTaOMIIN-
3anuu, (UIBTPAlUM, CETMEHTAIMH, BBIACICHUST KOHTYPOB, IPOSKTUBHOIO MPeoOpa3oBaHUs M paclo3HABaHUS
Mapkepa.

Keywords: processing algorithm, digital tags, unmanned aerial vehicles, cargo delivery, limited territory.
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CTaBKa IPy30B, OTPAaHUYECHHAS TEPPUTOPUSL.

Jist nocTaBKM Tpy30B Ha HEOOJBIIMX OrPaHUYEH-
HBIX TEPPUTOPHSAX MOTYT MCIOJIb30BATHCS OECIUIIOT-
Hble neratenbHble annapatsl (BJIA) nim aponst [1, 2].
K TakuM TeppuTOpUSM OTHOCATCS MOMELICHHS JUIs
MPOM3BOJICTBA MPOAYKIMHU (COOpOUYHBIE Iiexa, Tell-
JUIBI), TEPPUTOPHUH 3aBOJOB, (PaOpuk, OONBHUI, H
nIpyrue momoOHbIe 00BEKTHI WM TeppuTopru. Perie-
HHUE TaKOH 3a1a9¥ 0COOEHHO aKTyaJbHO B TEX CIIy4YasX,
KOT[Ia 110 KaKUM-TTHOO0 PIYNHAM HEBO3MOXKEH JOCTYII
WIN OTpaHUYeH KOHTAKT C TeppUTOpHeH (30Ha 3aToIl-
JIeHHd, 30Ha KapaHTHHA U JIp.). B Takue 30HBI HEOOb-
IIMe TPY3bl C MEUKAaMEHTaMH U MIpeIMeTaMu IepBOi
HEOOXOANMOCTH MOTYT JOCTaBIISATHCS TOJIBKO C ITOMO-
mipio BJIA. JIns oTux 1enel Hanbolree MmoaX0AsIIUMU
SBIIAIOTCS. MHOTOpoTOopHBIe BJIA, ocHaleHHbIe cucTe-
MOH MHEpUUaIFHON HAaBUTAIlMK U JaTYMKOM H300pa-
skerns [3]. Taxue BJIA MOTYT BBHITOTHSATH TTIOCTaBIICH-
HBIE 331a4¥ ¢ 00Jiee BRICOKOW TOYHOCTHIO HE TIPUBS3EI-
BasICh TIOJTHOCTHIO K CHCTEMaM II100aIbHOI HaBHUTAIINH,
a UCTIONB3YS CIIeIaIbHBIE METKH, Pa3MEIICHHBIC B Me-
CTax JIOCTaBKH IPY30B.

Js obecnieuenust criocobHOCTH padoTaTs camo-
ctosaTenbHO BJIA ocHaImarTCs OTHOIIATHRIMU KOMITb-
10TepaMu. [13-3a orpaHn4YeHNs KOMIIBIOTEPHBIX pecyp-
COB QJITOPUTM 00pabOTKU HM300pa)keHH METOK J0JI-
JKeH obecneynBaTh OajlaHC MEXIY CKOPOCTBIO
BBINOJIHEHHSI OIlepaliiii paclo3HaBaHUs U CKOPOCTBIO
nonieta BJIA. J{ist mocTKeHuUs 3TOH 1eNu, 00BEKT pac-
TIO3HABaHUS JIOJDKEH OBITH POCTHIM U JIETKO 0OHapy-
JKUBaeMbIM. JIJ1s1 3TOTO B OOJNBIIEH CTENECHU TTOAXOASAT
00BEKTHI, MPEACTABIAIOMIE cO00H UPPOBHIE METKH.
QR-Ko SBJISIETCS OTHUM M3 U3BECTHBIX IPUMEPOB Ta-
kux MeTok. OmHako QR-KOI MOAXOMHUT TONBKO IS
CUMTHIBAHUS Ha HEOOJBIINX PACCTOSHUIX, HAIIpUMeED,
¢ kamepbl cmaptdona. Kpome toro, on umeer nocra-
TOYHO CJIOXKHYIO CTPYKTYpY, TaK Kak IpeaHa3Ha4eH
JUIsl KOAWPOBAHUS U XpaHEHHs OOJIBILIOrO KOJIMYECTBa
naHHbIX. [ToaToMy cnoxknas ctpykrypa QR-kona sBis-
€TCsl HeIOCTaTKOM JUIsi OOHAapy)KEHHs MecTa JOCTaBKU
rpy30B ¢ nomouisio BJIA.

s aToit nenu 6osnee moxxoaut mapkep ArUco
(puc.1), npexacrapisironii coOOW CHHTETHYECKUI
KBaJIpaTHBINA MapKep, COCTOALIMN U3 IUPOKOH YepHOU
paMKH M BHYTPEHHEH IBOMYHON MaTpHUIbI, KOTOpas
ompenensier ero uaeHTudukarop [4]. bnarogapst npo-
CTOH CTPYKType MapKepa, mporiecc ero oopaboTku Oy-
JIET JOCTATOYHO IPOCTHIM M OBICTPHIM.

Puc. 1 Ipumep maprepa ArUco pazmepom 6X6

CyIIeCTBYIOT pa3IMYHbIC METOABI OOHAPYKCHHS
00BEKTOB, M3 KOTOPBIX Hau0OJEee M3BECTHBIMH SBJIS-
0TCA KacKaJHbIN KI1accuQuKaTop, SVM-
KJIacCCH()UKATOP C THCTOTPaMMOI HAIlPaBICHHBIX T'pa-
IUSHTOB B METOMBI TITyO0oKoro o0yueHwus [5].

XOTs 3T METOABI IOCTaTOYHO TOYHBI, OHU Tpe-
OyioT 0ONBIINX O0OBEMOB JAHHBIX, & TAK)KE OONBIIIX
BEIUMCIIUTENFHBIX OIEepannii, KOTOpble HE MOIXOMAAT
JUTSL OTPAHUYCHHBIX BBIYHUCIIUTEIILHBIX PECYPCOB OIHO-
maTHoro kommbioTepa BJIA. TTosToMy 1utst oOHapyxe-
HUS BEIOPAaHHOTO MapKepa, [eIeco00pa3Ho UCIOIb30-
BaTh 00JIee MPOCTON aJITOPUTM.

Pa3pabotanHublii ayroputM OOHApPYKEHUS Map-
Kepa COCTOUT U3 CIICAYIOIINX OCHOBHBIX 3TAroB (puC.
2):

— CUMTHIBaHHE (3aXBAaT) H300paKCHUS;

— cTabMIM3aIus H300pakeHus;

— ¢uIbTpaIusl H300pakeHNs;

— CerMEHTAITNs H300pakeHus;

— BBIJIENICHHE KOHTYPOB 0OBEKTOB N300paKeHHUS;

— IPOEKTUBHOE MTPe00pa30BaHUE KOHTYPOB;

— pacrmo3HaBaHHE MapKepa.
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Puc. 2 Cmpyxmyphas cxema anecopumma oOHaApydIceHus MapKepa
CuntbiBanue (3axBart) wusodpaxenusi. Jlns  (puc. 3). [IpeodpazoBanue H300payKeHUs B OTTCHKH Ce-
obecrieueHnst BBICOKOH CKOPOCTH 00paboTKH, n300pa-  poro (puc. 4) MO3BOJUT YMEHBIIUTh 00BbEM JalIbHEN-
JKEHUE JIOJDKHO MMETh INOAXONAIIMN pa3Mep. XOpo-  IIUX BBIYMCIICHHI.
MM BapHaHTOM sBisgeTcst pasmep 640x480 mmkcen

Puc. 3 Hcxoonoe uzobpasicenue mapkepa

Puc. 4 Hexoonoe usobpasicenue mapkepa, npeobpazosannoe 6 OmmeHKu cepozo
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Crabuaun3aunusi u3odpaxenusi. /[ CHWKEHUS
BITUSTHUSI BUOpaIuy, BO3HHUKarome mpu padorte BJIA,
U TIOJYY€HHs KaueCTBEHHBIX W300pakeHHH HE00Xo-
MO HUCIIOJNIb30BaTh IU(poByto crabuimzanmio. s
BBIUMCIIEHHSI ONITHYECKOTO MOTOKA MCIIOIB30BAJICS all-
roput™ Jlykaca — Kanazge [6]. AnroputM HCXOQuT U3
TpeX MPeAIOI0KEHHH:

— MHTEHCHUBHOCTbH NUKCeNeH 00BEeKTa MEXIY
JBYMSI TTOCTIEZIOBATENbHBIMH KaJpaMu ITOCTOSTHHA;

— IBIDKCHHE TTHKCEIISI MEXIY IBYMS ITOCTIEe0-
BaTEIbHBIMHU KaJpaMH OYEHb MaJIo;

— MHUKCEJH, IPUHAIICIKAIIE OTHOMY U TOMY
e 00BEKTY, IEPEMELIAI0TCS OJMHAKOBO.

Tak kKak COBMECTHOE ypaBHEHHE, ONHCHIBAIOLIHE
MIEpBOE U BTOPOE MPENIOI0KEHUs, BKIIIOYAJIO JIBE HE-
M3BECTHBIE TIEPEMEHHBIE IS JTF000T0 MHKCENs, TO 9TO
ypaBHEHHE HEBO3MOKHO OBUIO pemnTh. B aTOM ciydae
JUIL pelleHHs] 33ja4d CTadWIM3aluy H300pakeHUs
OBUIO HCIIONB30BAHO TPEThE TNpesnonoxkenue. Tormaa
JBIDKCHNE IIEHTPAIBHOTO IHUKCEISI MOXKET OBITh JIETKO
paccuuTaHo myTeM OOBEIUHEHHS COCEAHUX MUKCeNIer
Uil POPMHUPOBAHMS CHCTEMBI ypaBHEHHH. [1J1s1 BBIUHC-
JICHUS! IBYDKCHNUS LIEHTPATIBHOTO MUKCEIIS HCII0Nb30Ba-
Jach MaTpuua 5x5, BKIIOYAIOUIas COCEAHNUE MUKCENH,
YTO ITO3BOJIMIIO CO3JIaTh CHCTEMY W3 25 ypaBHEHHUH, KO-
TOpas pelanack METoI0M HaUMEHBIINX KBaJAPaToB.

OuiabTpalusi U CerMeHTalusi U300paKeHus.
I[HS[ YMEHBUICHHUS BJIMAHWA HIYMOB, NEPBLIM IIIaromM
00paboTKH SIBISIETCS CTIIaXMBaHHE M300paXKeHUs, KO-
TOpOE OCYIIECTBIsIETCsI ¢ moMotbio (uisTpa ["aycca
[7]. ®unbrpanust puisTpoMm ["aycca mo3BonseT moiy-
YHUTH B3BELICHHOE CpeIHEE 3HAUCHHE SIPKOCTH ITHKCEIS

C y4€TOM 3HAYEHHI APKOCTH COCETHUX ITUKCENEH, BHO-
cAmMX OONIBIIMH «Bec» B CpelHee 3HauyeHHe, YyTo U
MIPUBOJIUT K CIIIQKUBAHUIO U300paKEeHHUsL.

IMocne 3Toro, myst BeAEICHUS 0o0NacTedt u3oodpa-
KEHUsI, KOTOPBIE MOTYT COZAEP)KATh MapKep, PUMEHsI-
Jack cerMeHTanus n3odpakeHus. CyIIecTBYIOT pas-
JIMYHBIE METObI CETMEHTALNH, HO O0JIee MOAXOSIM
SIBJISIETCS] METO/1 a/IalITUBHOM ITOPOTOBOI CerMeHTaIMs
[8], xKoTOpEI O4YeHB YPPEKTHBEH Nake B HECTAOMIIH-
HBIX YCJIOBHSAX OCBELICHHS W TO3BOJSET MPOBOAUTH
BBIYHCIICHUS C BBICOKOI ckopocThio. [Ipu peanusanum
3TOr0 METOJla Ba)KHBIM SIBJISIETCS NIPABMIBHBIN BEIOOD
pa3Mepa OKpPEeCTHOCTHU ITHKCENs, OT KOTOPOTO 3aBUCHT
3HAUEHUE I0pOra, UCIOJIb3yEMOIrO Il AAJbHEHIIEH
00paboTku n3o0paxenus. C OAHOW CTOPOHBI pa3Mmep
OKPECTHOCTH MTUKCEJIS JOJDKEH OBITh JOCTaTOYHO OOJIb-
MM, YTOOBI MTOKPBITH JOCTATOYHOE KOJUYECTBO IHK-
cenei (oHa M IEpEAHEro MIaHa, B IPOTUBHOM CIIydae
MOJTy4eHHOE 3HayeHue nopora oyzaer Heah(HheKTHBHBIM
JUIs nanbHeimel 00paboTku n3obpaxenus. C npyrou
CTOPOHBI, €CJIM 3HaYeHHE pa3Mepa OKPECTHOCTH ITHK-
cest OyIeT CIUIITKOM OOJBITNM, TO MOXKET OBITh Hapy-
IICHO IPEIIIOI0KEHNE, Ha KOTOPOM 0a3UPYETCst METOX
aJanTUBHONW IOPOTrOBOM CErMEHTAlMU — HMCHOJb3Yye-
MBI€ Ul TIOJTYYEHHUS Mopora OOJIaCTH H300pakKeHUs
JIOJDKHBI UMETh NMPUOJIHM3UTEBHO PABHOMEPHYIO Sp-
kocTh. Takum 00pa3zoM, 3HaUeHHE pa3Mepa OKPECTHO-
CTH ITUKCEJIsI IOJDKHO BBIOMPATHCS IKCIIEPUMEHTAILHO
U B HallleM CJIy4ae cocTaBuUiIo 35%35 mukcenei

Tem He MeHee, ITOCIIe CerMEHTaIMN Ha H300paxe-
HUHM MOXKET CYIIECTBOBATH €I[¢ MHOTO IMOMeX (pHc. 5).
[MosToMy U1 MX yAaneHus npuMeHsu1ach Mopdoioru-
yeckast pubrpanms [9]. ns ee peanuzanyuy HCHONb-
30BAJIMCH OTIEPAINH CKATUS U paciuperus (puc 6).

Puc. 6 Pesynomam mopghonocuueckoii punompayuu
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Takum 06paszom, mocie10BaTeIbHOE TPUMEHEHUE
onepanuii ['ayccoBoii punbrparyu, alanTUBHOM TOpo-
TOBO CerMeHTaIu! U MOP(OIOTHUECKON (PUITBTPAIHH
TMO3BOJIACT YCTPAHUTDL PA3JIMYHBIC BHUJbI IIYMOB U CO-
XpaHHUTh N300pakEeHHE MapKepa.

Bbiesienne KOHTYPOB 00BHeKTOB H300paske-
Husl. [locie ynaneHust moMex Il BBIACTICHUS 00BEK-
TOB, KOTOpbIe (hOPMAJIBHO MOTYT OBITh NPHHATHI 3a

MapKep, HMCIOJIb3YETCsl ATOPUTM BBIACICHHS KOHTY-
poB [10]. TTockonbKy Mapkep SIBISIETCS KBaIpaTHBIM,
TO KOHTYPbI, KOTOPbIE HE COOTBETCTBYIOT 3TOMY YCIIO-
BHIO, HE MOTYT ObITh Mapkepamu. Ilomxoxsiiue 1o
dbopMe KOHTYphI OyAyT M3BICUYCHBI JUIS JalbHEUIIEH
00pabotku (puc. 7).

Puc. 7 Pesynomam evidenenus konmypa

IIpoekTnBHOe mpeodpa3oBanHue. [lockoibKy
n300pakeHHe 00BEKTa B KaXKIOM Kajpe MOXET Haxo-
JUTHCS B IPOMU3BOJILHOM IOJIOKEHUN M3-32 YIiIa IOBO-
poTa OTHOCHTENBRHO TpaekTopuu nsikeHus BJIA, To
ero HeoOXoIMMO Ipeodpa3oBaTh B 3apaHee Ompenae-
JIEHHOE TOJI0’KEHHE C TOMOIIBIO TPOEKTUBHOTO IIPE00-
pazoBanusi. Marpuiia NpoeKTHBHOTO TpeoOpa3oBaHus
CBSI3BIBACT IOJIOKEHUSI TOUEK Ha IUIOCKOCTH HCXOJ-
HOTO U300paXeHMsI C TOYKAMH Ha IUIOCKOCTH KOHEY-
HOTO M300pakeHusI (0OBIYHO HA TUIOCKOCTH (POPMHPO-
BaTessl U300payKEHNUs) C MIOMOILBIO CJITYIOLIMX YPaB-

Henui [11]:

. XBbix .
Toox = | Voox | = H * Tyexe
1
. Xucx .
= — -1
Tucx = (Yucx| = H ' TBbIX’
1

—

rae T, — UCXOAHAs TOUKa;

—

Tguix — BBIXOJHAS TOUKA;

H — MaTpuia npoeKTUBHOTO MpeoOpa3oBaHMsI.

PesynbpTar IpoeKTHBHOTO NMPeoOpa30BaHUs TTOKa-
3aH Ha puc. 8.

Puc. 8 Pesynomam npoexmueroeo npeobpazosanus

Pacno3naBanme Mapkepa. Z[J'If[ IIOATrOTOBKHU BbI-
XOJHOro I/I306pa>K€HI/I$I MIPOCKTUBHOT'O npeo6pa3OBa-
HUA IOJIA ,HaJ'IBHefIIHeFO U3BJICHCHUSA CTPYKT

Kepa Obuia eme pa3 MpUMEHEHa (QUIbTPALUs (QHIb-
TpoMm l'aycca W aganTHBHAS MOPOTOBas CErMEHTAIMS

Puc. 9 Pezynomam adanmusHou nopo2osoui cecmenmayuu
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J1n1si TIOBBILICHUS] TOYHOCTBIO CPaBHEHHUSI 00BEK-
TOB, KOTOPBIE MOTEHIIUAILHO MOTYT OBITh MapKepoM, €
UJiealIbHBIM MapKepOM, HEOOXOMMO OCYLIECTBUTD U3-
BJICUCHHE CTPYKTYPBI Mapkepa. [{ist 3Toro ObL1 BBIOpaH
MeTo u3BNedyeHus cTpyktypel «Block-Binary-Pixel-
Sum Featuresy [12], o6mamaromiuii mpoCcTOTOH U BBICO-
Koi TouHOCTBIO. [IpMHIMI paboTH 3TOrO METona Co-
CTOMWT B ciieayronieM. B Havyase n3obpakeHne Mmapkepa

CTaHIAPTU3UPYETCs 10 ONpPEAEIeHHOro pasMmepa. [lo-
CJIe 3TOro U300pakeHNe JEeIUTCS Ha HEelepeceKaroIi-
ecst 61oku nukceneit pazmepom M % N (puc. 10). dns
KaXaoro M3 3THX 6HOKOB BBIYUCIIACTCA OTHOLICHUC
IMKCENeH MepeaHero IlaHa K OOIIeMy KOJIHYECTBY
MHUKCEINel B KaXKI0M OJI0Ke. DTH OTHOLICHHS PECTaB-
JSIFOTCS B BUJIIE BEKTOPA MPU3HAKOB. /ISl HOBBILICHUS
TOYHOCTH, HEOOXOIUMO HOBTOpHTL 9TH BBIYUCIICHHUS C
Oroxamu pazmepom M x

5558

Puc. 10 IIpumep pazoenenus uzobpasicenus Ha Henepecekaouuecs 610Ky nukcene pasmepamu 3x3, 3x2 u 2x3

CrpykrypHas cxema anroput™a Metona «Block-Binary-Pixel-Sum Features» moka3ana Ha puc. 11.

CraHmapTH3anug
H300paxeHHS MapKepa

OmpeneneHHe pasHBIX
pasMepoB OIOKOB

BrruHcIeHHe BEKTOPOB
NpH3HAKOB C pasMepaMH
omokoe M; X N;

CHHTe3 KOHe4HOI'O BeKIopa
NPH3HEAKOE MapKepa

Puc. 11 Cmpyxmypnas cxema ancopumma memooa «Block-Binary-Pixel-Sum Features»

Koneunsle BEKTOpbI OOBEKTOB CPaBHHUBAIOTCS C
BEKTOPOM HAEUTFHOIO MapKepa ¢ TIOMOIIbI0 KOCHHYC-
Horo kod(dumuenta [13]. OObekT cunuTaeTcs Mapke-
pPOM, €clH ero KOCHHYCHBIH KO3((HUIIMEHT MEHBIIe

MPEJBApUTEIIEHO ONPEIEIEHHOI0 MOPOrOBOrO 3HaYe-
Hust. Pesymbrar oOHapyXeHWs Mapkepa IOKa3aH Ha
puc. 12.
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Puc. 12 Pe3ynomam pacno3nasanus maprkepa

Takum o00pazom, NpeUIOKeHHBIH, pa3paboTaH-
HBIH M TIPOBEPEHHBIN SKCHEPUMEHTAIBFHO aJTOPUTM
00paboTKM LU(POBEIX METOK, BKIIOYAIOIINA Takue
orepary 00paboTKH n300pakeHNH, Kak Mmpeodpas3o-
BaHHE HMCXOJHOTO HM300pa)KeHUs] B OTTEHKU CEpOro,
pas3n4HbIe BUIBI QUIIBTPAIMHN, CErMEHTALMS, BEIICTIe-
HHUE KOHTYPOB, IPOEKTHBHOE Npeo0pa3oBaHUe U pac-
M03HaBaHHE 00BEKTA, BHIOJIHAEMBIE B COOTBETCTBYIO-
mIeil MmocieI0BaTeNbHOCTH, HMO3BOJISET HCIIONb30BaTh
€ero 17151 0OHAPY>KeHUsI M PACIIO3HABAHHA MapKepOB IPH
JIOCTaBKE MaJIOTabapUTHBIX TPy30B OECITUIIOTHBIMH Jie-
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TIOMEXOBBIE CUTHAJIBI, CO3JIABAEMBIE SJIEKTPOHHOM BBITOBOM TEXHUKOM ITPU
IPOBEJEHHNU MOUCKOBBIX PABOT HA OBBEKTE 110 OBHAPYXEHUIO 3AKJIAJHBIX
YCTPOMCTB C NEPEJAYENA HH®OPMAIIAU 11O PATUOKAHAJITY
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Abstract

U PAOUOINIEKMPOHUKUY», CIYOEHM
2. Muncxk

Researches of the signals created by electronic household appliances in various operating modes and accepted
by search devices in an operating mode «aurally» are conducted. Characteristics of these signals are shown and
their description at acoustical perception by the operator who is carrying out search of radio mortgage devices in
the conditions of presence of hindrances, created by electronic household appliances, is given.

AHHOTAIUSA

HpOBe,HeHLI HCCJIICAOBAHNA CUTHAJIOB, CO31aBACMbIX JJICKTPOHHBIMU OBITOBBIMHU an60paMH B PA3JINMYHBIX

peXuMax paboThl M MPUHIMAEMBIX TIOMCKOBBIMU PHOOpaMu B pexuMe paboThl «Ha ciryx». Iloka3zaHbl xapakTe-
PHCTHKH 3THX CUTHAJIOB U JAHO MX OMMCAHUE MPH CI[yXOBOM BOCIIPHUSTHHU OIIEPATOPOM, OCYIIECTBIIIOIAM MOUCK
paaro3aKIagHbBIX YCTPOICTB B yCIOBHAX IPHCYTCTBUS TOMEX, CO3AaBAEMBIX 3JICKTPOHHBIMHU OBITOBBIMHU TPHOO-
pamu.

Keywords: interfering signals, electronic household appliances, radio mortgage devices, search, detection.

KiroueBble cjI0Ba: MOMEXOBEIC CUT'HAJIbI, BJICKTPOHHAas OLITOBAs TCXHUKA, pagruO3aKIaJHbIC yCTpOﬁCTBa,

MOUCK, OOHAPYKCHHE.

Beenenne

[TpoBenenne MOMCKOBBIX pabOT HAa 0OBEKTE (B 1MO-
MEIIEHHUSX ) 0 0OHAPYKEHUIO 3aKJIaJHBIX YCTPOUCTB C
nepenadeii nHpOpMAIMK TO pagroKaHaIry (paguo3a-
KJIaJHBIX YCTPOWCTB), KaK IpPaBHJIO, BCErZa IPOBO-
JUTCSI B YCJIOBHSAX CYIIECTBOBAHUS ITOMEXOHECYIIETO
JJIEKTPOMArHUTHOTO TMoJjst. Takoe moje oOpaszyercs
HaJIOKEHUEM JICKTPOMATHUTHBIX T0JIEH KaKk BHYTPEH-
HHX, TaK U BHEIIHUX WCTOYHHKOB U XapaKTePH3yeTCs
HEMOCTOSIHCTBOM 3HAYE€HUH 3JIEKTPOMAarHUTHBIX apa-
METPOB (RJIEKTPUYECKONH M MarHUTHON HampsHKEHHO-
CTBIO) KaK B IIPOCTPAHCTBE, TaK U BO BpeMeHU. Hamm-
YHe B IIOMEIICHUAX Pa3HBIX BUIOB JICKTPOHHOI OBITO-
BOW TEXHUKH, pabOTaIOMIECH B PA3IMYHBIX PEKUMAX U
BPEMEHHBIX MHTEpBaJax, MPUBOIUT K YBEIHMUCHUIO U
YCII0)KHEHHIO IPOCTPAHCTBEHHON CTPYKTYPBI ITOMEXO0-
HECYIIETO HJIEKTPOMArHUTHOTO OIS, YTO €Ie B OO0JIb-
mel CTEeNeHW 3aTPyIHSAET IMOHMCK paJu03aKIaIHbIX
YCTPOUCTB. DTO CTAHOBUTCS OCOOCHHO CIOXHBIM IMPH
TIOUCKE CUTHAJIOB 3aKJIAJHBIX YCTPONCTB C MOMOILBIO
TIOMCKOBBIX TPHOOPOB B PEXUME pabOThl «HA CIIyX»,

KOT/Ia Pa3INYHbIe aKyCTHUYECKHE CUTHAJIBI B INHAMUKE
WIN HAyIIHUKaX IOMCKOBOTO MpHOOpa OT 3JIEKTPOH-
HBIX OBITOBBIX YCTPOMCTB MELIAIOT PACcIIO3HABATH CHT-
HAJBl Pagu0o3aKIaJHBIX YCTPONUCTB. 3HAHHE OIEpaTo-
POM 3THX CHTHAJIOB Ha CITyX ITO3BOJHT eMy abcTparu-
pPOBATHCS OT HUX TIPH MPOBEICHUH TTOMCKOBEIX padoT,
YTO NOBBICUT BO3MOXKHOCTH ITPABUJIBHOT'O paclio3HaBa-
HUsSI CUTHAJIOB OT PaIH03aKJIaIHBIX YCTPOWUCTB.
Pemenne npodaemsbl

OOHapy>KeHue, TIOUCK M JIOKalU3alus paano3a-
KJIaJHBIX YCTPOMCTB MPHU MPOBEJICHUH TTOMCKOBBIX pa-
00T Ha 00BEKTE MOXET MPOBOJUTHCS C HMCIONB30Ba-
HHUEM pa3InYHBIX BUIOB MOMCKOBBIX NPHOOPOB, K KO-
TOPBIM OTHOCSITCS WHIMKATOPHI 3JIEKTPOMArHUTHOTO
OJISl, CKAHWPYIOUINEe MPUEMHUKHA W aIMapaTHO-TIPO-
TpaMMHBIE KOMIUIEKCHI, a TAKKe P JOMOTHUTEIHHBIX
MpUOOPOB, TaKUX KaK MHTEPCENTOPHI, PaaHO9IacTOTO-
MEpBI, PaTMOTECTEPHI, AHATTU3ATOPHI CTIeKTpa U 1p. [1—
3]. Kaxxaprit u3 3THX mpruOOpPOB MMEET CBOM IPEHMY-
IecTBa M HEJOCTATKH MpH padoTe B TEX WM HMHBIX
YCIIOBHUSAX COCTOSIHUS AJIEKTPOMAarHUTHOM (ITOMEX0BOI)
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obcraHoBKM Ha 00BekTe. Hambosee mpocThIMU U J0-
CTYIHBIMH TIpHOOpaMH aJs1 OOHAPYXKEHHS paauo3a-
KJIaJJHBIX YCTPOMCTB SIBJISIOTCSI MHIUKATOPBI JIEKTPO-
MarHUTHOTO TMOJIsl, MPEACTaBISIONINE CO00 mpueM-
HHUKH NIPSIMOTO yCHIICHHs, IPUHUMAIOLIUE CUTHAJIbI B
UPOKOM Juana3zone 4actoT [4, 5]. OHU NO3BOJSIOT
cpa3zy 0e3 NpoBeleHHs CKaHWPOBAaHWS paauoauana-
30Ha OOHAPYKUTh CHTHAJBI PabOTAIONINX WIIN HCKYyC-
CTBEHHO AKTHBHPOBAHHBIX panuo3aKIaaHbIX
YCTPOMCTB, ecnu pabodas JacToTa pagro3aKiIaJHOTO
yCTpOMCTBa OMAJaeT B INana3oH pabo4Yrx 9acTOT UH-
JMKaTOpa 3MEKTPOMAarHUTHOTO moist. OJHAKo 3TO mpe-
UMYILECTBO WHIUKATOPOB MOJA C JPYTOi CTOPOHBI SB-
JSIETCS M KX HEI0OCTAaTKOM, TaK KaKk OJJHOBPEMEHHO Oy-
OyT  TPUHUMATBCS U TIOMEXOBBIE  CHIHAJIBL,
co3/laBaeMble BHYTPEHHUMH ¥ BHEIIHHMMHU HCTOYHH-
KaMH (110 OTHOIICHHIO K HCCIIEAyeMOMY OOBEKTYy) B
MIMPOKOM JTHara3oHe 4acToT.

C TOYKM 3peHHs pelIeHus 33/1a4 0OHApYKESHUS U
AACHTH(UKAINN Pagro3aKIaJHBIX YCTPOWCTB, Bce
CHUTHAJIBI, KOTOPBIE IOTaJaf0T B ANAIa30H paboynx 4ya-
CTOT IIOWCKOBBIX NMPHOOPOB, MOXHO YCIIOBHO pasze-
JIUTH Ha OIIaCHBIE U HeomnacHble. K onmacHbIM CHUTHaIaM
OTHOCSITCSI CHTHAJIBI OT PaJH03aKIaIHbIX yCTPOUCTB, a
K HEOIIaCHBIM — BCE JPYTHE BUABI CUTHAJIOB, SBJIS-
IOIIMECS [TOMEXOBBIMU, M KOTOpPbIE HEOOXOIMMO HC-
KJIFOUUThH B TPOIECCE TPOBEICHHS TMOMCKOBBIX PaboOT
10 00HapY)KEHHIO U WICHTU(HUKALIUH PATU03aKIaTHBIX
ycTpoiicTB. B cBOIO ouepesb onacHbIe CUTHAIBI MOTYT
OBITH CO3/IaHbI KaK BHYTPEHHUMH, TaK M BHEITHIUMH HC-
ToyHHKamMu. Harpumep, K 4ucity OracHbIX BHYTPEHHUX
CHTHAJIOB MOT'YT OBITh OTHECEHBI CUTHAJIBI OT TAKUX BH-
JIOB PaJINO3aKIaJHBIX YCTPOMCTB, KaK paJMOMHKPO-
(hoHbI, TeNEPOHHBIE PaTUOTIePEIATINKH, YCTAaHOBJICH-
HBIC B CaMOM ITOMEIIEHHH, a K YHUCITy OMAacHBIX BHEII-
HUX CHUTHQJIOB — DPAaJUOMHUKPO(GOHBI C BBIHOCHBIM
aKyCTHYECKUM  MHUKPO(QOHOM,  PpaJUOCTETOCKOIIBI,
YCTaHOBJICHHBIE C HAPYKHOW CTOPOHBI OTPAXKIAFOIIIX
noMmelneHre mnopepxHocreid. K HeomacHbIM BHYTpEH-
HHUM CHUTHaJIaM OTHOCSITCSI CUTHAJIBI OT 3JIEKTPOnpHrOo-
POB, OPI'TEXHUKH, OBITOBBIX TEXHUUECKHX CPEACTB, a K
HEOMaCHBIM BHEITHMM — CUTHAJIBI PaAMOBEIIATEIbHBIX
cTaHIMH, paboratomux B FM nuanasoHe, cTaHIMiN Te-
JIEBU3MOHHOTO BEIIAHUSI, CPEJICTB PAJANOCBA3HU H JIP.

Takoe neneHue BBIBIIEMBIX CHTHAJIOB IO COBO-
KyITHOCTH PACCMOTPEHHBIX KPUTEPHEB TIO3BOJISIET OIE-
paTtopy OIEepaTUBHO «PHUIBTPOBATE» (PUKCHPYEMBIC

MIOMCKOBBIMH IIPUOOpaMK CHTHAJIBI U HATIPABIIATH yCH-
JIMs TOJIBKO Ha aHAIIM3 OIIACHBIX CUTHAJIOB OT Paano3a-
KJIaJIHBIX YCTPOMCTB.

Jliist uccneoBanus B Ka4eCTBE HCTOUHMKOB IIOMe-
XOBBIX CUT'HAJIOB 6])1.]'1[/[ B])I6paHbI TUIIOBBIC IPEACTaBU-
TENM JIICKTPOHHOH OBITOBOH TEXHHKH, KOTOPBIC
OOBIYHO MPHUCYTCTBYIOT KaK B JKHJIBIX MMOMELICHUSX,
TaK M B TOMCIICHHUSX, INIE YEJIOBEK OCYIICCTBISCT
CBOIO TPYIOBYIO IesrenbHOCTB: Wi-Fi poytep, mo-
OounbHEIN TenedoH, paguorenedon u CBY neus. s
MPOBE/ICHNUS U3MEPEHHI YPOBHEH CHTHAJIOB UCIIOIB30-
BAJIICh MHIMKATOP 3JIEKTPOMArHUTHOTO IIOJS M WH-
TepcenTop. 3MepeHus curHajaoB IPOBOIMINCE KaK B
HEIOCPEICTBEHHON OJIM30CTH OT pabOTarOIIUX MPHOO-
POB IIPH Pa3IHMYHBIX peKUMaX UX pabOTHI, TaK U Ha pa3-
JIMYHBIX PAaCCTOAHUAX OT HUX C HEJIbIO OIPEACICHUA
JTATBHOCTH PaclpoCTpaHeHus curHaioB. I[Ipensapu-
TEJIFHO ONpeNeIIsIcsl ypOBeHb (poHa 3a MpesiesaMu 1mo-
MEIICHHS U B CAMOM TOMEIICHUH MPU MaKCHMAIIbHOM
qyBCTBUTEIBHOCTH W3MEPHUTENBHBIX MPUOOPOB M BBI-
KJIFOUCHHBIX OBITOBBIX IIpHOOpax. 3aTeM YyBCTBHUTEIb-
HOCTh HM3MEPHUTENIBHBIX MPHUOOPOB YMEHBIIATIACh 10
YPOBH:L, IPH KOTOPOM CHI'HAJI (JOHA HA CIIyX IIpaKTHIe-
CKH HE BOCIIPHHUMAJICS. DTO IO3BOJISUIO MCKIIIOYUTH
BIIMSIHUE CHTHaja (oHA Ha pe3y’bTaThl JajJbHEHIINX
u3MepeHnil. 3anuch aKyCTUYECKHX CUTHAJIOB OCY-
LIECTBIISUIACH Ha TUKTO(GOH. OOpaboTKa aKyCTUUECKHX
CUTHAJIOB M UCCJIEJOBAHHE MX XapaKTEPUCTUK TPOBO-
OWINCh C HKCIOJIb30BAHHEM MpPOrpamMMbl  Sonic
Visualiser. IIporpaMma mo3Bossiza moiydarb (OHO-
rpamMMy — aMIUTUTY THO-BpeMEHHOe (JIByMepHOe) H300-
pa’keHHe HMCCIIEAYEeMOro CUTHajla, & TaKkKe ero COHO-
rpaMMy — aMIUIMTYAHO-4aCTOTHO-BPEMEHHOE (KBa3u-
TpéxMepHOe) HW300pakeHWe  CHTHajla, KOTOpOe
oTtobpakaeTcs B BHIEC MHOTOYPOBHEBOTO HM300paxke-
HUSA, TII€ TI0 OCSIM OPAMHAT Y U aOCIHCC X OTIOXKEHBL,
COOTBETCTBEHHO, YaCTOTA U BpeMsl, a 6aMIUIUTYA CUT-
HaJla Ha J]AHHOM 4acToTe B JAHHOE BPEMsI OTPaKaeTCst
MO OCH Z Ha IUIOCKOCTH B BHJIE OIPEICICHHOrO [BETa
WJIN OTTEHKOB YepHO-0eNoro 1Bera.

Pe3yabTaThl U HX 00Cy:KIeHHE

Pe3ynbTaThl S9KCIIEPUMEHTANBHBIX UCCIIEI0BaHUI
npencTaBieHsl Ha puc. 1-5.

AxycTHYecKHil cHrHaN (hOHA 32 MpeIesiaMy IoMe-
HICHHS BOCIIPUHUMAJICS HA CIIyX KaK CIUIOMIHOM IIyM

(puc.1).
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Puc. I - Buo axycmuueckozo cueHana ¢ooua 3a npedenamu nomeujenus

Ha puc. 2 noka3aH BUI aKyCTHYECKOTO CHTHaNa,  CIIyX BOCIPHHHMMAJCA KAaK BBICOKOUACTOTHBIH IIyM ¢
yIaBIMBaEMOTr0 HMHAMUKATOPOM JJIEKTPOMArHUTHOTO  SIPKO BBHIPa)KEHHBIMH aKIIEHTUPOBAHHBIMHU IETUYKAMHU.
ot ot Wi-Fi poyrepa MT-PON-AT4, xotopslii Ha

7S ST oA T B e o e o

0.9 | 1. i

|

€22024 | |
(]

r‘mﬂ;-;u‘-‘-‘lf-:viu'u:li.»'.‘ R ad LA L ‘]""fl"" ‘H'“

Puc. 2 - Buo akycmuueckoeo cuenana Wi-Fi poymepa MT-PON-AT4

AKYCTUYECKUI CHUTHAJ, YJNaBIMBaeMbld MHAWKA-  PE3KUA BBICOKOYACTOTHBIA IIYM, HAIOMHMHAIOIIUN
TopoM 3JekTpoMarHuTHoro moist or CBY meunm  «cTpexoraHue» (puc. 3).
Panasonic NN-ST342, na ciiyx BOCIPHUHHMAJCS KaK
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PaGora  pagmorenepona  Panasonic = KX-
TG6511R4 nccnenoBanack B pesKMMax OXKHIaHUS, I10-
ncKa TpyOkn u Habopa HOMepa ¢ TpyOKH. AKycTHUe-
CKHI CHUTHAll, YIaBIUBAEMbI MHIUKATOPOM 3IEKTPO-

Puc. 3 - Buo axycmuueckozo cuenanra CBY-neuu Panasonic NN-ST342

MarHuTHOTO IOJI, BO BCEX CIy4asX Ha CIyX BOCIpPH-
HUMAJICSl IPAKTUYECKU OJUHAKOBO KaK PE3KUI BBICO-
KOYaCTOTHBIN IITyM, HATOMUHAIOIIUN «CTPEKOTaHHEY C
KPaTKOBPEMEHHBIMU MEPUOJUYECKAMU  HETIOIHBIMU

MIPEepBIBAaHISMHE B PEXKIME TIOMCKa TPYOKH (puc. 4).
" U |
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Puc. 4 - Buo axycmuueckoeo cuenana paduomenegona Panasonic KX-G6511R4:
a — peosicum noucka mpyoku, 6 — pexcum Habopa Homepa ¢ mpyoKu meiephoHa

Pabora moOunbHOTO Tenedona Samsung Galaxy
A310f uccnenoBanach B peKUMax IMOHMCKa ceTH (Tpo-
[ecc BKJIIOYEHHUS TelnedoHa) M meperaddl JaHHBIX
HSPA+. B pexxume moncka CeTH, CUTHaJI BOCIIPUHH-
MaJICSl Ha CIIyX B BHZE MEPHOIMUYECKHUX MAUCK PE3KUX
HAMITyJIbCOB, @ B PEXHME Mepeqaddl JaHHBIX — Kak
CIUIOUTHOM IIIyM, HAallOMUHAIOIIMHA «CKPEKETaHUE)

(puc. 5).

MakcumalbHOE paccTosiHIEe, Ha KOTOPOM BOCIIPH-
HUMAJICSl CUTHAJI TIONCKOBBIM IPHOOPOM, 3aBHCEIIO OT
BU/Ia HCCIIEyeMOro nprOopa 31eKTpOHHON OBITOBOM
TEXHUKH, PeXHMa €ro paboThl, PaCHOI0KEHHs TONC-
KOBOTO TIprOOpa (€ro aHTEHHBI) OTHOCHTEIFHO IIPH-
0opa 3IEKTPOHHOU OBITOBOM TEXHWKH W COCTABIISLIO
0,2—-1wm.
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Puc. 5 - Buo axycmuueckozo cuenana moounsrnoeo menegona Samsung Galaxy A310f:
a — peocum noucka cemu 3G; 6 — pesrcum nepedaydu oannwvix HSPA+

Takum oOpa3oM, TIpH TOHMCKE 3aKJIaIHBIX
ychOﬁCTB B BBIJICJICHHOM IIOMCIICHUU C IIOMOIIBIO
TIOUCKOBBIX MPUOOPOB B peXHME pabOTBHl «HA CITYX»
MIOMEXH MOTYT CO3/1aBaTh TOJBKO T paboTaroIue npu-
OOpBI ANIEKTPOHHOM OBITOBOM TEXHUKHU, KOTOPBIE HAX0-
JSITCSL B COCSIIHUX MOMEIICHHUAX B HENOCPEICTBEHHOM
OJIM30CTH OT CTEH, Pa3AeISIONINX 3TH NOMEIICHHUS.

3aki0yeHue

Kaxk rmoka3zanu nmpoBeeHHbIE HCCISTOBAHMS, KaX-
IBIH BUA MpHOOpa >IEKTPOHHOW OBITOBON TEXHHKH —
Wi-Fi poytep, MoOuIbHBIN TenedoH, paanoTteaedoH,
CBU-nieub, B pa3nuuHBIX peXHMax padOTHI CO3IaeT
cBOM crienr(puuecKkne aKyCTUUeCKHe CHIHAJbI, KOTO-
pBI€ BOCIIPOM3BOJIATCS TIOMCKOBBIMH ITPUOOPAMH U SIB-
JISIFOTCS] HOMEXOBBIMH TIPH ITPOBEJICHUH TIOMCKOBBIX pa-
00T 10 OOHAPYKCHHIO PATNO3aKIIAHBIX YCTPONCTB Ha
00beKTax. DTH aKyCTHUECKHE CHUTHAJIBI JUIS KaXJI0TO
prdopa 1 pexkuMa ero paboThl HIMEIOT CBOH XapaKTep-
HBIE 0COOCHHOCTH, YTO ITIO3BOJISIET OIEpaTopy J0CTa-
TOYHO JIETKO 3alIOMHHUTBH MX IPU CIYXOBOM BOCIIPHS-
THH M TIPABUIIBHO PACIIO3HATE.

3HaHUE ONEPaTOPOM TaKHX CHTHAJIOB Ha CIyX H
YMEHHE Pacro3HaBaTh UX MO3BOJIUT MOBBICUTH dPdek-
TUBHOCTb IIOMCKAa 3aKJIaJHbIX YCTPOMCTB B YCIIOBUSX
MOMEX, CO37aBaeMOil 3JIEKTPOHHOW OBITOBOW TEXHH-
KO, paboTaroliell B CMEXHBIX TTOMEIICHHUSIX B HEIo-
CpPEeICTBEHHOM OJIM30CTH OT CTEH, Pa3/CISIFOLIUX TTOMe-
nieHus1. Takue CHrHaNIBl MOTYT OBITh OTHECEHBI K KaTe-
TOPUH «HEOIACHBIX» M MCKIIOYCHBI M3 JajbHEHIIero
aHaIN3a, YTO MO3BOJHUT Oojee d(H(HEKTUBHO UCTIONB30-
BaTh allMapaTHO-TIPOTPaMMHBIE KOMIUIEKCH [6] s

aHalM3a ¥ paclo3HaBaHUs Pa3IMYHbIX BUJIOB 3aKJIa-
HBIX YCTPOMCTB.
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PE3YJBTATBI HCCJIIEJOBAHMUS BbBIXOJA ITOJIOBBI OT YPOXASA COU, EE ®U3UKO-
MEXAHWYECKHX CBOMCTB U TABJIEHUS IPECCOBAHUA

Abstract

Hpucsknaa U.M.

KAHOUOAm MexHUu4ecKux Hayx, OOYyeHm,
cmapwuti Hayuusll compyonux BHUU cou
2. Brazosewenck, Poccutickas @edepayus
Hpucsaxnas C.IL.

OOKMOp mexHu4ecKux Hayk, npogeccop,
2nasHulll Hayuuwslil compyonux BHUU cou
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Increases in production of soy at prospect till 2024 and in the Amur region due to optimization of the structure
of sown areas, strengthening of material and technical resources, restoration of soil fertility and other receptions,
will provide by an additional exit of a soy polova which is quality protein rough feed for animals. For decrease in
transportation costs it is rational to collect a soy polova in the pressed look.

The friction coefficient, density, pressing pressure, fractional structure, humidity of a soy polova of grades of
soy of the Amur region and exit of a polova when feeding a soy polova and shutters are defined to milch herd of

KRS.
AHHOTaNNSA

YBenu4ueHns MpOn3BOICTBA COU Ha MepcIieKTHBY 0 2024 roja 1 B AMYpPCKOM 00J1aCTH 3a CUET ONTHMU3ALINT

CTPYKTYPBI IOCEBHBIX TUIOMIAACH, YKPEIUICHHS MaTepHaIbHO—TEXHUYECKOM 0a3bl, BOCCTAHOBIICHHUS IOYBEHHOTO
TUIOIOPOIUS U APYTHX NIPHEMOB, OOSCIICUHT JTOTOIHUTEIBHBINBBIXO]] COEBOI MOJIOBBI, KOTOpas SBISETCA Kade-
CTBEHHBIM OEJIKOBBIM IpyObIM KOPMOM JIJIs )KMBOTHBIX. J[JIsl CHU)KEHHMSI TPAHCTIOPTHBIX PACX0/I0B COEBYIO MOJIOBY

paiuoOHAaJIbHO CO6I/IpaTL B CITPECCOBAHHOM BHU/IC.

Onpeaeneﬂm KO3(1)(1)I/IIII/ICHT TpCHUA, IJIIOTHOCTD, JaBJICHUEC IPECCCOBAHUAA, q)paKHI/IOHHHﬁ COCTaB, BJIIA)KHOCTb
COEBOMH IMOJIOBBI COpTOB COH AMprKOﬁ 00acT 1 BbIXO/ ITOJIOBBI ITPHU BCKapMJIMBAHUN COEBOM IOJIOBEI K CTBOPOK

JoriHoMy cragy KPC.

Keywords: soy, polova exit, fractional structure, humidity, friction coefficient, density, pressing pressure.
KuroueBble c10Ba: cosi, BEIXOI ITOJIOBHI, ()PAKIIMOHHBIA COCTAB, BIAYKHOCTH, KOA(PPHUINEHT TPEHHUS, TIIOT-

HOCTB, JaBJICHUE TPECCOBAHUAA.

HapamiBanue npon3BoACTBa 3epHA U COU OyaeT
COIPOBOXKIATHCS YBEIMYCHHUEM HE 3EPHOBOM YacTH
ypO’Kasi — COJIOMBI U TI0JIOBBI. B HacTosIee BpeMs co-
JIOMa 3CPHOBBIX KYJBTYp W COM TPU KOMOAHOBOU
yOOpKe HM3MEIbUacTCsl M BMECTE C TOJIOBOW (CTBOP-
KaMH) pa30pachkiBaeTcs Mo MOJ0. MHOTOJICTHUMHU HC-
CJICJIOBAaHUSMH CTPYKTYPBI OHMOJOTHYECKOW YypOXKaii-
HOCTH aMYpPCKHX COPTOB COM YCTaHOBJICHO COOTHOIIIC-
HHE BBIXOJIa COJOMBI M IOJOBBI K 3€PHY, KOTOPOE
cocraBisier coorBerctBeHHO 0,67:1 m 0,49:1. Takum
00pa3oM, Ha KaXK/IyI0 TOHHY 3€pHA MPH BO3/ICIbIBAHUN
COM OJTHOBPEMEHHO MPOM3BOAUTCS 670 KI' COJIOMBI U
490 kr monoBbl. KopMOBO€ TOCTOMHCTBO COEBOH ITO-
noBbI cocTaBisier 0,56 KOPMOBBIX €IUHMII, 4TO B 1,5

pasa BblllIe, 4YeM y cojioMbl. Hapsiny ¢ OonblimM 3Have-
HHEM COU KakK OeNKOBOW M MAacCIMYHOH KyNbTYpHI,
OOJIBIIYIO KOPMOBYIO IIEHHOCTb MPECTABIISET TOJIOBA,
KOTOPYIO HEOOX0IUMO cobupath mpu yoopke. Conomy
clieyeT U3MeNbYaTh U 3aJIeiIbIBaTh B IOYBY KakK yJ00-
peHme, yhydinaiomiee arpodusmyeckme CBOICTBa
MMOYBHI ¥ YCHJIMBAOIIEE OMOIIOTHYECKUE MPOIECCH B
HEH, a MOJIOBY COOHMpaTh B MPECCOBAHHOM BHJIE M WC-
MTOJIb30BATh HA KOPMOBBIC IIETIH.

@akTUYECKUH BBIXOJ MOJOBHI Ha MOJSAX pa3iiny-
HOH yposkaiHocTH u3Mensercs oT 40 mo 62 % (tabu.
1).
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Tabmuma 1
BbIx0/1 10/10BBI COM HA MOJISAX € PA3JMYHON YPOKAHHOCTHIO
[Tnomanp moss (ra) Hawonor (1) Brixox mosoBsI 0T 3epHA cou, %
cou IOJIOBBI
118 144.8 56,8 39,23
116 132 54,3 41,13
50 93 43,2 46,45
130 129 60,5 46,90
310 293 182,6 62,32
Bcero 724 791,8 397,4 50,19

W3 Tabauibl 1 BUAHO, YTO CPEIHUI BBIXOI IIO-
JIOBBI B MIPOIIEHTaX OT OMOIIOTUYECKOTO ypoKas 3epHa
COM BO3JIETIbIBAEMBIX COpTOB cocTaBisieT 50,2%.

HccnenoBanus OHONOTMYECKOTO YpOXKas COW,
nposezneHHble B 2014 romy, npeacTaBieHsl B TaOIHIE
2, U3 KOTOPOH BHIHO, 4TO B ycioBuax yoopku 2014
roJia OTHOIIICHHE BBIXO/a 3¢PHA K ITOJIOBE BO3/ICIBIBAC-
MBIX COpTOB coH, coctaiuseT ot 0,36 no 0,51.

Pe3ynbraThl CpelHUX MHOTOJIETHUX 3HAYEHUN
(paKIMOHHOTO COCTaBa COEBO¥ moyoBwl 3a 2011 —
2014 rr. npencrasieHsl B Tabuune 3. OpakIMOHHBIN
COCTaB UMeEET IIMPOKUN AMana3oH MPOLEHTHOIO CO-
JIepKaHUs, 3aBUCALINN OT BIaXKHOCTH PACTCHUH B Iie-
JIOM, KOTOpasi, B CBOIO OUepelb, UBMEHSAETCS KaK IO To-
JlaM, TaK | [0 BpeMEHH YOOPKH, OT Ha4aja W KOHIIa, a
TaK)Ke U B TEUEHUE BPEMEHHU CYTOK.

Tabauma 2
Buosornyecknii ypoxaii con B 2011-2014 rogax
Buonornueckuii ypoxxait | Bnaxxnocts, | OTHOIIEHHE 3epHA K COIOME U
(1) % TI0JIOBE
X03sCTBO, TIOIAH OIS (Ta), - - -
COpT con o 4 o Q 3 < 5 s
’ | 2| B |5 5 :
m = 5 = = 5 2 5
5y 8 = ) 8 =5 8
<2} <) ~—
Konxo3 «/lum»,250, «Oxts6ps 70» | 575,0 | 2975 | 2050 | 84 | 10,5 1:0,36 1:0,52
Arpogupma - «Ilaprusamy, 116, 595 3 | 1576 | 1327 | 82 | 134 1:0,45 1:0,44
«aypusi»
000 «lorpanmansiit», 250, «Tap-| 7055 | 2375 | 3600 | 7,4 | 135 1:0,51 1:0,34
MOHHSI»

AHanu3 cOeBOW MOJIOBBI, CXOJAILIEH C BETpope-
MIETHOW OYHCTKH 3€PHOYOOPOYHOro KoMmOaiiHa, ToKa-
3BIBAET, YTO OCHOBHBIMH KOMIIOHEHTAMH €€ SBIISIOTCS
nepeTepThie CTeOITN, CTBOPKH, JIUCTHS, CEMEHA COPHBIX
pacTeHuil, KOTOpPBIE B COBOKYITHOCTH COCTAaBIISIOT
77,6% (tabn. 2), 22,4% cocCTaBISIFOT KpyIHbBIE CTEOIN

pacTeHuil cou U COpHAKOB pazmepoM oT 60 1o 160 mm.
Orta (pakiys co31aeT 0coObIe YCIOBUS, TIPETISTCTBYIO-
e CBOOOTHOMY YIIOTHEHHIO TOJOBBI, M CIIOCO0-
CTBYET PACHpE/ICICHUIO MEJIKUX YaCTeH MPH YIUIOTHE-
HUH TIOJIOBBI B KOTTHUTEJIE.

Tabnuna 3

Pe3yabTaThl Hcciieq0BaHNi PPAKIMOHHOIO COCTABA BOPOXa coeBOii 1moJioBbI 32 2011-2014 rr.

HaumMeHoBanue dpakuuii Jmnuna, mm | Conepxanue, %
[leperepthie cTe0IM, CTBOPKH, JIUCThSI, CEMEHA COPHBIX PACTCHUM Jo 20 30,5
CtBOpKH 6000B COH, €€ MEITKOM3MEIbUEHHBIC CTEOIN 1 COPHBIE PACTECHUS 20-60 47,1
KpymiHbie 9acTi COTOMBI, COPHIIKOB 60-100 17,9
KpynHble cTebiu COU B COPHSIKOB >100 4,5

PesynbraTs! nccnenoBaHui, IPUBEACHHBIE B Ta0II.
3 mokasaid, 4TO BOPOX ITOJIOBHI MPEACTABISACT COOOM
CJIOXHYI0 CMECh M3 Pa3HbIX MO pa3MepaM YacTHll, a
TAKXEC HYCTOT, 3aI10JIHCHHBIX BO3}1yXOM.

JlaHHble, MOJIydeHHbIE Ha OCHOBE aHajiu3a Co-
JIOMBI, CXOJISIICH ¢ KOTHUTEIsI KOMOaifHa, KOTOPHIE IM0-
Ka3bIBalOT, 4YTO B OTJIMYUC OT O6IIJ,GFO BbIXOJa I10JIOBbI,
3HAYUTEIHLHO 3aBUCAILEr0 OT BIAKHOCTH, KOJIcOaHUs
cocTaBa BOpPOXa B MPOIIEHTHOM OTHOIICHWUU HE3HAYH-
TEJILHO.

BaxxHpIM TIOKa3aTeneM, BIUSIOMIAM Ha TIPOIECC
TIepEeMEIEHIS ¥ YIUIOTHEHHUE TTOJIOBHI B KOITHUTEIE, 5IB-
nsercs Kod(QUIMEHT TpeHHus CKoiubkeHus. I[lpu

TPAHCIIOPTHPOBKE U PA3TPy3Ke MOJIOBEI H3 TPAHCIIOPT-
HOT'O CPEJ/ICTBA YUUThIBaETCS KO3 QUIIMEHT TpEeHHS 1M0-
Kosi. PesynbTarhl onpeneneHuss Ko3QPHUIIUESHTOB Tpe-
HUS TIPe/ICTaBIICHBI Ha puc. 1.

U3 puc. 1 BumHO, 4TO KOI(QQGUIMECHT TPCHHS
CKOJIBXKCHUSI CHAXKAETCS B KOHIIE yOopku Ha 76 % 1o
CPaBHEHUIO C HAYaJOM YOOPKH, KOT/Ia BIAKHOCTh I10-
JoBbI cHIKeHa Ha 50 %. [IpuBeneHHble JaHHbIE cOorJia-
cytorcs ¢ nanubiMu FO.A. Ilyrauesa. CiienoBarenbsHo,
B pacyerax Ipu 000CHOBaHHMH MOIIIHOCTH, 3aTpaynBac-
MO TIOJIOBOHAOMBATEJIEM TPH IIEPEMEIICHUH TIOJIOBHI
B KOITHUTENC, MOXXHO HCIIOJIb30BaTh IPUBEACHHBIC
JTAaHHEIE.
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Puc. 1 — Usmenenue kospuyuenma mpenus ckonvorcenus (1) u kosgppuyuenma mpenus noxos (11) om enasic-

Hocmu

CBoiicTBa C0€eBOIi MOJIOBBI

Tabmuma 4

Xo3sHCcTBO, MapKka KoM0OaiiHa, copT | BinaxHocTs, | [InoTHOCTh, | Cpennuii pasmep | YToi eCTECTBEHHOTO
cou % Kr/m3 YaCTHUII, MM 0TKOCa, Ipaj
Ypoxas 2011 romga
Arpodupma «Ilaptuzany, «Ila- 25.6 523 616 635
neccey, «Jlumus»
Arpodupma «Ilaptuzany», «EHuCEH- 27.7 60,1 41,2 64.0
958, «JIumus»
Ypoxas 2012 roga
00O «IIpuamypser, «Bextop 410», 18,0 36,2 7.7 60,0
«JIngusy
000 «IIpuamypser», «Akpocy, 16,5 334 685 59.2
«daypusp»
Ypoxas 2014 roga
Konxo3 «JIumy», «Ilanecce, «Oxk- 10,5 21.0 47.6 56.0
Ts16pb 70»
Arpodupma «ITaptuzan», «EHuCEH 118 235 315 56.7
958», «laypus»
00O «Ilorpanununsiity, «Bekrop
450», PAT, «I"apmoHmS) 115 22,3 364 56,5

[pu n3yueHuu npoiecca coopa U CHKATUs MOJIOBBI
B KOITHWUTEJIE BAXXHBIMU IIOKA3aTEIAMU SIBIAIOTCS €€
BJIQKHOCTh, IUIOTHOCTb, 3HAYCHUS KOTOPBIX IPHUBE-
neHsl B Ta0i. 4. ITo ma”HHBIM TaOIUIBI BIAXKHOCTD I10-

noBbI 32 2011, 2012 u 2014 roapl u3MeHsIACh 3HAYH-
TEJIBHO M COCTaBlsAaa B MuxaiinoBckoM, TaMOOBCKOM

n KoncrantunoBckom pationax ot 10,5 % mo 27,7 %.
[1710THOCTh TOJIOBBI, OTOOPAHHOW IIOCIIE PEIICTHOrO
crana kom0aiiHa, coctapisna 21,0-60,1 kr/m%. Cpen-
HUH pa3mep dactuil usMensics ot 31,5 go 71,7 Mmm.
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Puc. 3 - 3asucumocms dasnenust npeccosanusi Om nAOMHOCMU NO08bL ypodicas 2014 200a

Jns onpeneneHus yCWINS TIEPEABHKEHUS U
YIJIOTHEHHS TIOJIOBEI B KOIHHUTENE HEOOXOAMMO pac-
CMOTpETh Tpolecch Ae(opMariy, MPOTEKAOUINE B
o0Beme gacTHil Ipu ux cobope B HeM. CTPyKTypHO—Me-
XaHUYECKHE CBOICTBA IMOJIOBBI, K KOTOPBIM OTHOCHUTCS
YIPYrocTh M MPOYHOCTh, XapPaKTEPU3YIOTCS ILIOTHO-
cthio. Ha yrutoTHenue nmosossl B 1,5 pa3a B KomHHTENE
JlaBJIeHUE TpeccoBaHus yBenuuuBaercs oT 0 go 2,8
klla (puc. 3), cinenoBarenbHO, Ha TEpeMeEIIEHUE U

yIUTOTHEHHE ToJ0BEI Maccoii 100-320 xr HeoOxomu-
Masi MOIIHOCTEL cOocTaBisieT oT 9,2 — 29,3 n.c. WM oT
6,8 - 21,5 kBr.
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KAIIATAJIBHBII PEMOHT ABTOMOBHWJIBHOM JOPOI' MECTHOI'O 3HAUEHUS,
PACHOJIO)KEHHOM IO 3ABOJICKOMY IIOCCE, HA YYACTKE OT YJIMIIbI XXII
IMAPTCBE3JIA 1O VJI. 3BEMEIIA
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Abstract
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cmyoenm 5 kypca Caml TV, e.Camapa

Automated road design system is an organizational and technical system consisting of a set of tools (Topocad,

IndorCAD, AutoCAD) for automating the design of tracks that interacts with departments of the design organiza-
tion, and which performs automated design. In conditions of great competition, construction companies are forced
to fight for their niche in a variety of ways. To solve geodetic tasks, draw up plans and maps, and also provide
geodetic support for construction, there are points on Earth that are interconnected by a coordinate system. We
have carried out work on the design of a highway in the Samara region using a set of tools.

AHHOTAUMSA

Cucrema aBTOMaTI/BI/IpOBaHHOFO HpOCKTI/IpOBaHI/ISI ,HOpOl“ — OpFaHI/I3aHI/IOHHO'TeXHI/I‘IGCKaﬂ cucrema, CoCcTo-
smast u3 komrwiekea cpeacts(Topocad, IndorCAD, AutoCAD) asTomaru3aiivi NpOeKTHPOBAHHKS MyTei, B3aUMO-
HeﬁCTBYIOIIIGFO C OoTAcIaMHu HpOGKTHOﬁ OpFaHI/I3aHI/II/I, M KOTOpAsi BBIIMIOJHACT aBTOMaTI/BI/IpOBaHHOC MPOCKTU-
poBanue. B yciaoBusix 001p110i1 KOHKYPEHINH CTPOUTENbHBIE (PMPMBI BEIHYK/IEHBI OOPOTHCS 32 CBOIO HHIILY pa3-
HOO6p&3HBIMI/I MyTIMHn I[J'Iﬂ pemieHnsa reoAC3NIYCCKNX 3aaa49, COCTABJICHUE TUIAHOB U KapT, TAKXKE reoA€3NIECKOEC
obecrieueHHe CTPOUTENBCTBA, HA 3eMIIe UMEIOTCS TOYKH, KOTOPBIE CBSI3aHBI MEKIY COOOH KOOPIMHATHOW CHCTE-
Mmoii. Hamu Obiia mpoBenieHa paboTa 1mo IpoeKTHPOBAHUIO aBTOMOOMIBEHOH goporu B Camapckoit 001acT ¢ To-

MOMIBIO KOMIIJICKCA CPEIACTB.

Keywords: computer-aided design, highway, construction, geodetic tasks, cascade, landfill, digitizing maps,

road elements.

KawueBble ciioBa: ABTOMATU3UPOBAHHOC IMPOCKTUPOBAHUC, aBTOAOPOra, CTPOUTCIILCTBO, I'COJAC3NICCKUC
3aJa4un, KaCKaa, IIOJIUI'OH, III/I(l)pOBaHI/Ie KapT, 3JICMCHTbI T1OPOTH.

Cucrema  @BTOMATU3UPOBAHHOTO  TIPOEKTH-
poBaHus N0pOr — OpraHU3AIMOHHO-TEXHUYECKAs CH-
cTema, cocTosmmas u3 KomIuiekca cpencts (Topocad,
IndorCAD, AutoCAD) aBromaruszaid TMpPOCKTH-
poBaHMS NIyTed, B3aMMOIECHCTBYIOLIErO C OTAEIaMH
HpOGKTHOP’I OpFaHI/I3aHI/II/I, U KOTOpasd BBINOJHACT
aBTOMaTI/ISI/IpOBaHHOC l'IpOGKTI/IpOBaHI/Ie. B YCIIOBHUAX
OOJIBIION KOHKYPEHIIMH CTPOHTENbHBIE (PUPMBI BbI-
HYXJIEHbI OOPOTBHCS 32 CBOIO HUILY PasHOOOPa3HBIMHU
nyTamu[1,2]. OgHUM M3 BaKHBIX IYHKTOB B CTpPOHU-
TEJILCTBE SIBIACTCS IPOEKTUPOBAHUE 3a KOPOTKHE
CPOKH M €T0 HCIIOJIHEHHE, TJIe HE Majlo BAXHYIO POJIb
UTpaeT MPOrpaMMHOE 00ECIIeYeHNE, UTO CITYKHT aBTO-
MaTU3aliid CUCTEMBI, M KBaIN(HUINPOBAHHOE KaIpo-
Boe obecmieueHne GupMBL. [ pemeHus reone3nde-
CKHX 3aJ]a4, COCTaBJICHHE [UIAHOB U KapT, TAKXKE Te0ie-
3U4ecKoe oOecreueHne CTPOUTENbCTBA, Ha 3emile
UMEIOTCSI TOUYKH, KOTOPBIE CBA3aHBI MEXIy COOOH KO-
OpAMHATHON CHUCTEMOM. DTH TOYKH YCTaHABIHUBAIOTCS
Ha COOPYXKCHUAX U B 3AaHUAX WJIM HA IMOBEPXHOCTU

3eMiIn HeHTpamu (3Hakamu). Kommiekchas cucrema
00BEMHSIONMAs 3aKPETTICHHBIX Ha 3/IaHMSAX WIIK MECT-
HOCTH TOYeK (IYHKTOB), PACIIONOKEHHE KOTOPBIX
OTIPENIENICHO B EMHON CHCTEME KOOPJIMHAT, Ha3bIBac-
Masl TEOJE3MUECKUMH CeTsIMH. VHCTpYMEHTanbHbIC
TIAKETHI HpOFpaMMHOFO O6ECHC'-ICHI/IH B OTjInyue
MPOTHB JKECTKO (DYHKIIMOHAIBHBIX CHCTEM JArOT BO3-
MOXXHOCTBH aJaliTUpoOBaTh CI/ICTEMy C YU€TOM BHUJa UH-
¢dopmanuu, ocobeHHOCTeH paboThl, XpaHEHHS U
NIPEACTABIICHUS] METO/IOB ee 00paOOTKH.

Kackayn ninarnHOB, COCTaBISIONIMX MHOXKECTBO
nHCTpyMeHTaIbHBIX nakeToB ' IC, naer obecneuenne
pemenne noA00HBIX 381a4: 0OMEH JaHHBIMH B BCEBO3-
MOXHBIX (hopMmaTax, IUPpOBaHHWE KAPT, MPOIECC C
PEIAINOHHOM 02301 TaHHBIX, COBMEIICHUE KapT, BU3Y-
anu3alys KapT Ha MOHUTOPE, PEIICHNS Ha OOIIMPHBII
Habop 3ampocoB, OTHICKMBaHUE OOBEKTOB O UX aJpe-
caM, HHTEPAaKTHBHOE IrpadMuecKoe pelaKTHPOBAaHHUE U
CHHTE3 JIMHEWHBIX CeTell ¢ X onTumu3anuei|3,4].
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B ocnoBHoM mHCTpY™MeHTapnu [VIC umcmomuseT
KOMIUIEKCHYIO 00paboTKy MH(OpMALUK — HAYMHAS CO
cOopa JIaHHBIX JI0 €€ XPAHESHUsI, PETYJISIPHOTO OOHOBIIE-
HUS ¥ TIPEJICTABJICHHS. DTU CUCTEMBI OTHOCAT K KJIacCy
aOCOJIFOTHBIX, KOTOPHIE BKJIIOYAIOT TEXHOJIOIHMYECKUE
nponeccsl coopa MHMOPMALMH, TPUMEHSIOT THOKYIO
MaTpHUIly MOJAEIHMPOBAHHUS, AaBTOMAaTH3MPOBAHHOIO
MIPOEKTUPOBAHUS U PEIIAIOIINE PSII CIIOXKHBIX ITPOEKT-
HBIX 387a4, YTO B TUIIOBOM aBTOMAaTH3HPOBAHHOM
MIPOEKTUPOBAHUH HE BCTPEUYAETCS.

Lenn aBTomMatm3anny NpPOEKTUPOBAHHS TOPOXK-
HBIX JIMHUHA — TIOBBIIIEHHE KayecTBa, YMEHBIICHHE
MaTepHaNbHBIX TPAT, CHI)KEHHE CPOKOB IPOEKTHPOBA-
HUS M YCTPaHEHMsl TEHJCHLUUM K yBEIMYEHUIO YHCHA
VUHKEHEPHO-TEXHUYECKUX CIIEIMAINCTOB, 3aHITHIX
MPOEKTUPOBAHUEM, YBEIMUECHUS IPOU3BOAUTEILHOCTH
HX Tpy/Ja.

Hayunoe nccnenosanue mpoBoaminochk B Camap-
CKoWl 00macTH, KaTeropusi JOPOXKHOM ITOJIOCKI OTHO-
curcs k |11 kareropun.

[IpoexTupyemMsle monepevHsle MPOQUIN YINLBI
Ha3HA4YeHH B COOTBeTCTBHH C TpeboBanusmu CII
42.13330.2016 «I'pagoctpoutensctBo. [InanupoBka u
3acTpOiiKa TOPOJICKUX H CENbCKUX MOCEICHUI. AKTY-
anmmsupoBanHast pefaxmst CHull 2.07.01-89* B yBs3ke
C mpuJeramouieil TeppuTOpHel Mo HOPMAaTHBaM Maru-
CTPAJIBHOM YJIUIBI O0IETOPOJCKOTO 3HAYECHNS PEryIH-
pyeMoro IBIKEHHA B OOPTOBHIX KaMHAX. [Ipenycmor-
PEHO pa3MelleHNe 3eIeHbIX 30H U TPOTyapoB B TPaHU-
1axX KpacHOM JIMHHUH YIIHIIBL.

C IIK21+15 no T1K25+74 3aBojckoe 1occe mpo-
XOAMT B TOJAMOPHBIX CTEHaX W MO myTtenpoBoxy. [To-
TIepeYHBIN MPoQHIIb B IIpeJieNiax IIOANOPHBIX CTCH U

Pacuer mopoxHoit oxexer mpousseneH no OJIH
218.046-01 ¢ mOMOIIBIO BIEKTPOHHOI MPOrpaMMBbI
«Indor Pavement 9» Ha OCHOBaHWM MHTEHCHBHOCTH

JBIOKCHHSI TPAHCIIOPTA HA IIEPCIICKTHBY. MEXpeMOHT-
HBIIl CpOK TPHHAT 19 seT, K0P PUIHEHT HANEKHOCTH

Puc.1 [opoocnoe nonommno cnpasa

Ilepen ycTpOHMCTBOM KOHCTPYKLUUH JOPOMKHOU
OJIeK/bI HAa yYaCTKaX YCHJICHUS C YIIMPEHHEM MPOeK-
TOM mpeaycMaTpuBaeTcs (pesepoBanue ciosi acdaib-
TOOETOHHOTO MOKpBITUs TomuuHoi 0,10-0,20 M, pas-
Oopka 1niebeHouHOro ocHoBanus TonuHoi 0,20-0,30
M M YaCTHYHAs pa300pKa CJI0s HACKIITHOIO IPYHTA.

IIpu pacuere KOHCTPYKLUMM HOPOMKHON OZEK.Ibl
Y4TeH BOAHO-TEIUIOBOM pPEXHM TPYHTOB pab04ero
ClIosl TO YCJIOBHAM YBI&KHEHus. [Ilpu HazHaueHHUH
THUIA KOHCTPYKLUH XaPAKTEPHBIX YYaCTKOB TOPOKHON
OJIEKbI OBUIN YUTEHBI Clieiyronue (pakTopbl:

- JIJaHHBIE HMHXXEHEPHO-TeO0JIOTHYECKUX H3bICKa-
HUH, BBINOJIHEHHBIX B 2014r. (B OCHOBaHUM JOPOTH
[TK0+00-T1IK15+50 (ocp neBo) u I1IKO0+00-ITK15+20
(och paBo) OTCYTCTBYET MIEOEHB, T.€. CYIIECTBYIOIIEE
a/0 TOKpBITHE IISKUT Ha HAcHIMHOM TpyHTEe. C
IMK15+50 mo koHIA Tpacchl TOJIIUHA IEOCHOYHOTO
ocHoBanus coctasisiet 0,2-0,3m);

- pe3yNBTAThl MEXAHUYIECKOTO OYpPEHHS CKBOKIH
nuameTpoM 150MM 71t onipeieneHust OCTaTOYHOM TOJI-
IIWHBI 8/0 MOKPHITHS TIyOHUHOH 10 0,35M.

- BenOMOCTh  JIe()eKTOB  CYIIECTBYIOIIEH
JIOpOKHOM OJIEXKIbI;

- IPOEKTUPYEMBI KOJUIEKTOp JIMBHEBOW KaHaJIN-
3anuy (CyIeCTBYIOMUM, pacmonoxkeHHbrit [IK13+10 —
ITK19+40 (ocpb 1€B0), IEMOHTHUPYETCS U YCTPANBAETCS
HOBBIA OTKPBITBIM CIIOCOOOM ITPOM3BOICTBA 3€MIISTHBIX
pabot. KotekTop 3ampoeKTHpoBaH IOCEepearHe Mpo-
eked wactm JjeBoro mpoe3dma. C IIK19+30 mo
[TK20+35 xomieKkTop 3aIpOEKTHPOBAH IO IpoeKen
9acThIO PABOTO MPOE3a);

- IPOJONBHBIN NPOQUIIE aBTOMOOHIIBHOW TOPOTH
(paboune ormerku ¢ ITKO+00 — ITK19+00 He mO3BO-
JISIOT YCHIIUTH KOHCTPYKIMIO JOPOYKHOM OJ1€XKTBI)

- MPOM3BENICHO BH3yaJibHOE O00Ciien0OBaHHE Ha
xapakTep paspymenuii, 20% Bcex BHIOOWH 3aJEJIaHBI
JUTBIM a/0 W WMMEIOT HAIUIBIBBL, B OCHOBaHWHU CY-
IIECTBYIOIEH KOHCTPYKIMM JOPOKHOW OAEXKIBI OT-
CyTCTBYeT IIEOCHb, HabmromaeTcs riyOoKasl CHIbHAS
KOJIGHHOCTh KaK OT M3HOCA BEPXHHX CIIOEB ac(albTo-
OETOHHOTO MOKPHITHS TaK U OT OTCYTCTBHUS B OCHOBA-
HUM JOPOXXHOH O/ICXK/IBI TIeCKa U MEOHS, HaOMo1aeTcs
CUIIbHAS CeTKa TpemuH, 10% MOKpBITHS AOPOTH MOI-
HOCTBIO Pa3pyIIeHo.

Puc.2 [lopooxcnoe nonommno cnesa

HasnadeHo 2 TtHma KOHCTPYKIMH JOPOXKHOM
OACKIbl HAa YydacTKax IIOJHOM 3aMEHbl JOPOXKHOU
OJIeXKIBI C YIINPEHNEM 10 HOPMATHUBHBIX PA3MEPOB:

[ tun - TIK 0+25-TTK 19+50 (cneBa); ITIK 0+25-
IIK 20+35 (cmpasa);

- TPYHT - [JIMHA,
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- HACBHIITHOM TPYHT- IVIMHA U TIECOK CIIEKABIIHECS
or 1,1 0 2,6Mm.

YeTpoiicTBO 1OPOKHON OJEKABI IPETYCMOTPEHO
CIEAYIOIIMMMU CJIOSIMU:

- MOACTWJIAIOMIUM CIOW — MECOK OUYEHb MEJKUUN
T'OCT 8736-2014* tommunoii 0,50 m;

- pa3genstonas npOcIoiKa U3 HETKAHOTO T€OTEK-
CTHJIS (OPHHMT), TUIOTHOCTBIO >250 T/M2;

- 1mebenp Qpakuuonusiit M-1200 ¢hp.40-80(70)
MM o T'OCT 8267-93%*, rommunoit 0, 49 m (0,18 M,
0,16 M, 0,15 m).

- TOPSYUI TOPUCTHIN KPYITHO3EPHUCTHIN achaib-
tobetoH II mapku 'OCT9128-2013, TommuHoit 0,07 M;

TOpSYHM TUIOTHBIH KPYHMHO3EPHHUCTBIH ac(aibTo-
6eton II mapku tuna A TOCT 9128-2013, TonuuHoM
0,07m;

IIMA-20 (mebeHOYHO-MaCTUYHBINA achabTo0e-
toH Ha I1bB 60 'OCT31015-2002, Toamuuoi 0,05 m.

II tum - IIK 19+50-I1K 22+91,75; T1K23+92,84-
[K31+89 (cmeBa); IIK 20+35- IIK 22+91,75;
T1K23+92,84-TTK31+89 (cmpaga), IIK21+14-
22+22 3(neBo/mpaBo), I1K24+62-25+93(neBo/mpaBo)
TIOJIXO/IBI K ITyTEIIPOBOLIY:

- TPYHT - TJIMHS,

- HACBHIITHOW TPYHT - TJIMHA U TIECOK CIIeKABIITHECS
ot 1,1 0 2,6M™m;

- mebenouHoe ocuoBanue 0,2-0,3M;

- acanbrobeton 0,25m (dpezeposanue 0,1m)

VYcunenue cymecTByIONIeH KOHCTPYKLIUU Tpey-
CMOTPEHO CIEAYIOUIUMH CIOSIMHU:

- TOPSIYMIT TIOPUCTHIN KPYIMHO3EPHHUCTHIH achab-
tobetoH II mapku 'OCT9128-2013, Tommunoit 0,07 M;

- TOpSYMH TUTOTHBIN KPYIHO3EPHHUCTHIA achab-
tobeton II mapku Tuma A TOCT 9128-2013, Tommm-
now 0,07m;

- IIMA-20 (me6eHo9HO-MacTHYHBIN achanbTo-
6eron Ha IIBB 60 I'OCT31015-2002, Toamumuoi 0,05
M.

Yumupenue CYILECTBYIOUIEH  KOHCTPYKLUH
(cneBa, cnpaBa) NMPEIyCMOTPEHO CIIEIYIOMIUMH CJIO-
SIMU

- MOACTUJIAIOMIMNA CIIOM — MEecOK O4YeHb MENKHH
T'OCT 8736-2014* tommunoi 0,50 Mm;

- pa3gensromas IpOcIoiKa U3 HETKAHOTO TeOTeK-
CTHJIS (OPHHUT), TUIOTHOCTBIO >250 1/M2;

- mebenb Qpakimonubit M-1200 ¢p.40-80(70)
MM 1o I'OCT 8267-93*, tommunoi 0, 39 m (0,19 M,
0,20 m).

- uepHblil 1wedeHr M-1200 ¢p.20-40 MM o
I'OCT 30491-2012, Tommuuoii 0, 10 M.

- TOpsIYMil IOPUCTBIN KPYITHO3EPHHUCTHIN achaib-
tobeton II mapxku 'OCT 9128-2013, tommmuuoii 0,07
M;

TOpSYMH TUIOTHBIH KPYHMHO3EPHHUCTHIN achaibTo-
oeron II mapku Trma A TOCT 9128-2013, TommuHOH
0,07m;

IIMA-20 (mebeHOYHO-MAaCTHIHBINA achabTode-
toH Ha I1BB 60 'OCT31015-2002, Tonmmuoii 0,05 m.

JopoxHas Oxexia Ha OCTAaHOBOYHBIX KapMaHax
00IIIeCTBEHHOTO TpaHCIIOPTa COOTBETCTBYET
JIOPOKHOM Of€X/1I€ OCHOBHOM JIOPOTHM U PAaCCUUTHIBA-
Jach MO TPEM KpPUTEPUSAM MPOYHOCTH: YIPYTOMY
npOrudy BCeX KOHCTPYKIIMH, COMPOTUBIICHUIO CIBUTY

B TPYHTE U B CITA0OOCBSI3HBIX CIIOSIX TOPOKHOM OIEKIIBL,
COTIPOTUBIICHUIO MOHOJIUTHBIX CJIOEB YCTaJIOCTHOMY
pa3pyLICHUIO OT PacTsHKEHMs PU U3rube o pacuér-
HOM HarPy3Kou.

Pacuer 10pokHOI Of€K Bl HA CTOSTHKaX aBTOMO-
Omneil  BBIIOJHSJICS HA JUTUTEIbHOE JICHCTBHE
HATPY3KH WM CUMTAJICS 10 CIBUTY B TPYHTE U B Cla-
OOCBSI3HBIX CIIOSIX JOPOXKHOM onexapl. B CBs3u ¢
HETTYOOKHM 3aJIeTaHneM CHIIOBBIX KaOened mpuHsTa
KOHCTPYKIIHS 110 THITY JOPOKHOM OIEKIBI Ha Tepece-
YCHUSAX U MPUMBIKAHUAX:

- MOJCTHUJIAIOIIUN CIOH — IIECOK OYEHb MEIKHU
I'OCT 8736-2014* tonmmnuoii 0,30 m;

- pa3zgensiomias IpocioiKa U3 HETKAHOTO F'e0TeK-
CTHIIA (IOPHHMT), IUIOTHOCTHIO >250 1/mM2;

- mebens QpakmuonHsii M-1200 ¢p.40-80(70)
MM 1o ['OCT 8267-93*, Tonmmuuoit 0, 30 m (0,15 M,
0,15 m).

- TOpSTYMIT TIOPUCTHIA KPYITHO3EPHHUCTHIH achab-
toberoH II mapku ['OCT 9128-2013, tommmuoit 0,07
M;

IIMA-20 (1mebeHO0YHO-MACTHYHEIH ac(anbTooe-
ToH Ha [IBB 60 'OCT31015-2002, Tommmuoii 0,05 m.

ITo ym. 3aBomckoii mMMeeTcss CEeTh MOA3EMHBIX
WH)KEHEPHBIX KOMMYHHKaruid. CeTH pacrtoioKeHbl Ha
ryoune 2,0-3,5M. IlpoekToM He mpeaycMaTpuBaeT
MepeyCTPOUCTBO MHKEHEPHBIX KOMMYHHMKAIIUN.

JI1st BOJOOTBEACHHUSI ¢ TIOBEPXHOCTH TMOKPBITHS
JIOpPOTH U MPUIIETAIONINX TEPPUTOPU MO0 3aBOJICKOMY
mocce  UMeercs CYILIECTBYIOIIAss  JIMBHEBas
ka"anu3anus. CoraacHo 3aJJaHUI0 Ha MPOEKTUPOBAHKE
(m.12.2.1)  TPOEKTOM  TPEeIyCMOTPEH  PEMOHT
CYIIECTBYIOMICH JTMBHEBOW KaHATW3AIMH B Tpeaenax
MPOe3XKEeH JaCTH W YaCTH W MPOEKTUPOBAHKWE HOBOTO
KOJIIEKTOPA TOKICBO KaHAIN3AIUN B COOTBETCTBUH C
TEXHAYCCKIMU YCIIOBHSIMH JemapramenTa
omaroycrpoiictea u oskomoruu 'O  Camapa ot
16.06.2014 r. Ne 158. Bce 00beMbl paboT 10 PEMOHTY
KaHaJIU3aLUHU IPUBEICHBI.

CornacHo 3alaHUI0 Ha NPOEKTUPOBAHUE, MPOEK-
TOM MPEAYCMOTPEH JAEMOHTAX CYILECTBYIOLIETO OCBE-
IIEHUS U YCTPOICTBO HOBOTO Hapy>KHOT'O OCBELICHUS
o yJi. 3aBOJICKOE LIOCCE U Ha KOJbIEBOM Iepeceye-
Hue ¢ npocnektoM Kuposa.

[To yn. 3aBoackoe miocce OT Hayana TPacchl A0
KOJIBIIEBOTO TIEPECEUCHHS CYIIECTBYET TPOIUICHOYCHOE
nBrkeHne. [IpoekToM mpemycMOTpeH AEMOHTaX Cy-
IIECTBYIOMIEH JMHUN TPOJUIEHOYCHOTO MBIDKEHHUS C
YCTPOMCTBOM HOBOM JINHUU.

ITonpo6HbIe CBEICHNS 10 YCTPOHCTBY HAPY>KHOTO
ocgenieHns npuseeHs! B Pasnene 3 Kuura 2, Tponeii-
OycHoro aprkeHus B Pasnene 3 Kuura 4 HacTosiero

MIPOEKTA.
Jns  opranmzammu  paboOThl  CBETO(QOPHOTO
peryaMpoBaHus MPOEKTOM MIPeIyCMOTPEHO

yCTpoiicTBO KabenbHO CBsI3H. [laHHBIC IO YCTPOHCTBY
KaOeIbHOW CBSI3M NPUBEJICHEI.

CornacHo HaygHOU paboTe BEITIONHEHA BBHIPYyOKa
KyCTapHHKa U CaHUTapHas oOpe3Ka JepeBbeB B IEIIX
obecrieueHns BUAMMOCTH U COOTBETCTBYIOIIETO BHEIII-
HEro BUJa npuiieraroiieid treppuropuu. B mecrax 3e-
JICHBIX 30H BBIIIOJIHEHO CHSTHE C BBIBO30M U Ha/IBU)KKA
HOBOT'O PaCTUTEJILHOTO IPyHTA U 3aceB ra3oHOB. Hamu
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MpeayCMOTpeHa BhIpyOKa /1epeBbeB B KOIU4ecTBe 12
LIT. ¢ HOCIEAYIOLIEN OCAAKOM.

CornacHO aKkTy OLEHKH 3eJIEHbIX HACRKACHUH OT
24 suBaps 2014r. HEOOXOIUMO TPOU3BECTH KPOHHPO-
BaHue tonois auamerpom 0,7 -0,8 M, BeicoTOM 24 M B
KOJIMUECTBE 2 IIT U CAHUTApHYIO0 0OpE3Ky JIepEeBbEB B
Konuuectse 18 wmir.

Opranm3anys IBHKCHUS TPAHCIOPTa HAa BpeMs
KalATAIFHOTO PEMOHTa pa3paboTaHa B COOTBETCTBHH
C METOAMYECCKHMH peKoMeHpmarmsamu «OpraHuzanus
IBIDKCHUST W OTpPaXACHHE MECT IPOU3BOJCTBA
JIOPOXKHBIX PabOT».

[Ipu KamUTaIBPHOM PEMOHTE y4acTKa, a UMEHHO
yi1. 3aBOJICKOE HIOCCE TPENYCMOTPEH MOTOYHBIA Me-
TOJ] OpTaHU3aLUH POU3BOJICTBA JOPOKHO-CTPOUTEIb-
HBIX paboT.

[ToTO4HBI METOM SBJISIETCS MPOTPECCHBHBIM Me-
TOJIOM OpTaHM3aIlM{ MPOM3BOJCTBA JOPOKHO-CTPOH-
TENBHBIX pabOT M XapaKTepu3yeTcs: HaIpaBJICHHO-
CTBIO JIOPOKHO-CTPOUTENBHBIX TOAPA3ACICHAN; CO-
CpeIoTOYCHIEM CpencTB MEeXaHU3aIH u
MaTepUANBHBIX PECYpCOB; B3aUMOCBS3BI0O M CTPOTOU
COTJIACOBAHHOCTHIO PabOTHI BCEX MOAPA3ACICHUH; TeX-
HOJIOTHYECKOW TIOCIEeI0BATEIEHOCTHIO M HEMIPEPHIBHO-
CTBIO pabOoTEI.

[Ipu pa3paborke Hay4yHOU pabOTHl OpraHU3aIUU
JABMKCHUSA TpaHCIIOpTa Ha BPEMs KallUTaJIbHOT'O PE-
MOHTa YJIUIIbI 6I)IJ'II/I YUTCHBIL:

- JIeWCTBYIOIME HOPMATHBHBIE JOKYMEHTBI;

- HEBO3MOXXHOCTH TIOJTHOTO 3aKPBITHS JBHKCHHUS
Ha BpeMsi IPOU3BOICTBA CTPOUTEIBHBIX PadoT;

KamuransHbIi peMOHT YIHUIIEI OCYIIECTBIILICS 3a-
xBaTKamH. VICXOMs U3 YCIIOBHIA OpTaHU3AIlUH JIBHXKC-
HUS, TIPOEKTOM TpeaycMoTpeHo 30 yJacTKOB CTpOH-
tenmbeTBa (eM. Jmct 11.1/2417-1-TT0C-1 (cxema yuacr-
KOB).

B mpouecce BBIITIOJIHCHUA CTPOUTEIIBbHO-
MOHTAaA>XXHBbIX pa60T C IICJIbIO YMECHBIICHUSA BOSHeﬁCTBHﬂ

HAa  OKPYXalOIIyl0 cpexy OBUIM  BBIIOJHEHBI
MEPOIIPUATHS IO OXPaHE OKPYXaroUlell NpUpOJHOU

Cpebl.
[lepepaboTka, UCTIONB30BaHUE, 00E3BPEIKUBAHUE,
3aXOPOHCHUEC CTPOUTECIILHBIX
OTXOJIOB  OCYIIECTBIISUIACh B COOTBETCTBHH  CO
CTPOUTETbHBIMH, CaHUTAPHBIMU HOpMaMHu
UIpaBUIAMH, JEHCTBYIOIIMM 3aKOHOIATEILCTBOM.
Iepemernienue (TpaHcTOpTHpOBaHUE),
nepepadboTKa, HCIIOJIb30BAHUE,
00e3BpeKUBaHUE,  3aXOPOHEHHE  CTPOUTEIBHBIX
OTXOJIOB 1-V-x KJIaCCOB OITACHOCTH

OCYHMECTBJISUIMCH TOJIBKO IMPHU HAJIWYHUHN JIMICH3UU Ha
JACATCIBHOCTD C OIIAaCHBIMU OTXOJJaMH.
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