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KOHCTPYKTUBHO-TEOT PA®IYHA OIITHKA 3/IOPOB'SI HACEJIEHHS BOJIMHCHKOI
OBJIACTI AAK IOKA3ZHUK I'EOEKOJIOTTYHOT'O CTAHY JOBKIJLJISA

Summury. The purpose of the study is to analyze the state of health of Ivanychiv district of VVolyn region, as
an important indicator of the geo-ecological state of the environment. The scientific work used such methods of
geographical research as: historical, comparative-geographical, cartographic, mathematical, observation,
generalization, analysis and synthesis. Using the statistical method, the indicators of diseases in the territory of
Ivanychiv district by age and occupational composition were calculated. The method of geoinformation modeling
allowed to build maps of grouping of disease indicators by types and retrospective of the study.

A constructive and geographical assessment of the incidence and condition of the health care system in the
Ivanychiv district of Volyn region by types of diseases in a given period of time. It is noted that during this time
the main diseases were tumors and diseases of the respiratory, digestive and cardiovascular systems. Radical
changes in the structure of health care functioning should take place recently due to pandemic measures in Ukraine
and the world. The negative impact of environmental pollution from economic activities in the area, the types of
which together exert a strong man-made pressure on all components of the geographical shell, on the health of the
population is substantiated. The scientific novelty lies in the constructive-geographical determination of the
magnitude of the reflection on the state of morbidity of the population from the impact on the environment of
economic species in the lvanychiv district of Volyn region.

The results of the research can be used in the educational process of VSU named after Lesya Ukrainka in
teaching geographical, economic and tourism disciplines. The results will find their application in the legislative
and executive work of local governments in the development of programs of socio-economic development of
territorial communities. The materials of the research will promote the rational use of anthropogenic resources and
objects of social and household services in Volyn, which will allow to qualitatively influence the course of
administrative reform. A number of provisions can be used in similar studies of the regions of Ukraine.

AHoTanisg. MeToro JOCHiPKEHHS € aHali3 CTaHy OXOPOHH 310poB’s IBaHMUIBCEKOTO paiioHy BommHchKoi
06J‘IaCTi, SIK BQYKJIMBOT'O ITOKa3HUKA I'€0EKOJIOTIYHOIO CTany ILOBKiJ‘IJ‘ISI.

B mnHaykoBiii poOoTi OyiM BHKOPHUCTaHI Taki MeTOAu TeorpadidyHUX JOCTiIKEeHb, SK: 1CTOPUYHUH,
MOPIBHSUIbHO-TeorpadiuyHnii, KaprorpadiuHuid, MaTeMaTH4YHUH, CIIOCTEPE)XEHHS, y3araJbHEHHS, aHaji3y Ta
CHHTE3y. 3a JOMOMOTOI0 CTAaTHCTUYHOTO METOAY pPO3pPaxOBaHO TIOKa3HUKH 3aXBOPIOBaHb Ha TEPHUTOPIil
IBaHMUiBCHKOTO palioHy 3a BIKOBUM Ta mpodeciiiHnm ckiragoM. Meron reoindopmaniiiHOro MoIeTIOBaHHS
JIO3BOJIMB MOOYAyBaTH KapTOCXEMHU TPYIyBaHHS MOKAa3HHUKIB 3aXBOPIOBAHHS 33 BHIAMH Ta PETPOCIIEKTHBOIO
JIOCIIIDKEHHSL.

[IpoBeneHo KOHCTPYKTHBHO-TeorpadiuHy OILIHKY 3aXBOPIOBAHOCTI Ta CTaHy CUCTEMH OXOPOHH 3JI0OPOB’S Ha
Tepurtopii IBaHMUiBCHKOTO paiiony BosnmHcbkoi 0611acTi 3a BUiaMu 3aXBOPIOBAHb B TOW M IHIIUI IIPOMDKOK Yacy.



||
Eﬁﬁfl

East European Scientific Journal #2(66), 2021 5

3a3Ha4yeHo, [0 MPOTArOM IHOI0 Yacy OCHOBHMMHM 3aXBOPIOBaHHSAMH CTaJIi HOBOYTBOPEHHS Ta 3aXBOPIOBaHHS
JIMXaJIbHOI, TPABHOI Ta CEpLEBO-CYANHHOI cucTeM. PajimkanbHOT 3MiHU B CTPYKTypa (YHKIIOHYBaHHSI OXOPOHH
3I0pOB’S Mand O cTaTHCS B OCTaHHIM 4ac yepe3 MaHIEMidHI 3axoaw B YKpaiHi Ta cBiTi. OOrpyHTOBaHO
HETaTUBHHU BIUIMB 3a0pyAHEHHS JOBKULIA Bl BEJICHHS TOCIIOAPCHKOT NISUIBHOCTI B paifoHi, BUIH SKOI CYKYITHO
YUHATH TOTYXHUNA TEXHOTCHHUH THCK Ha yCi CKIIamoBi reorpadidaoi 000IOHKH, Ha CTaH 30POB’ sl HACEIICHHSI.
HaykoBa HOBH3Ha NOJISITa€ B KOHCTPYKTHBHO-TeorpadiyHOMy BU3HAYECHHI BETMUMHH BiJOOpa’KeHHS Ha CTaHi
3aXBOPIOBAHOCTI HACEeJCHHS BiJ BIUIMBY Ha MOBKULIS BHUIIB TOCIONAPCHKOTO NPHUPOTOKOPHCTYBAHHSI B

IBaHnuiBCHKOMY paiioni BonmuHcskoi obnacri.

HpaKTmHa 3HAYNMICTb. Pe3yJILTaTH JOCIIKCHHS MOXKYTh 6YTI/I BI/IKOpI/ICTaHl B HABYAJILHOMY npouec1 BOY
imeHi Jleci YkpalHku npW BHKJIafaHHI reorpaiuHUX, €KOHOMIHMX 1 TypH3MO3HaBUMX aucuuiuliH. CBoe
3aCTOCYBaHHS Pe3yJIbTaTH 3HAWIYTh B 3aKOHOJABYIH Ta BUKOHABYIH pOOOTI OPraHiB MICIIEBOTO CaMOBPSITyBaHHS
IpU po3poOLi MporpamM CoUiaTbHO-eKOHOMIYHOTO PO3BUTKY TEPHTOpiaJbHUX TpoMaj. Matepiainu J0CiiKeHHS
CHPUSATAMYTh PAalliOHAJFHOMY BHUKOPHCTAHHIO aHTPOIOTCHHUX DPECypCiB Ta 00’ €KTiB COIialbHO-ITOOYTOBOTO
oOcimyroByBaHHs BoinHi, 110 J0O3BONMHUTH SKICHO BIUIMBATH Ha mepelir aaMiHicTpaTHBHOI pedopmu. Psn
TIOJIOKEHb MOYKe OyTH BHKOPHCTAHO TIPH aHAJOTI9HUX JOCIIKEHHIX PErioHiB YKpaiHu.

Keywords: environment, territorial community, district, disease.

Kniouosi crosa: doskinas, mepumopianbha epomaoa, patioH, 3ax60p06anHsl.

MMocranoBka npodaemu. CykymHa Jis 6araTbox
YUHHHUKIB  (COLIANbHUX, MEIUYHHX, OIOJOTIYHHX,
croco0y JKHATTA Ta 3a0pyaHEHHS aTMOC(HEpPHOTO
MOBITPSI 1 MHUTHOI BOMW) 3YMOBIIOE CTaH 370POB’S
HaCeJICHHS 1 3aXBOPIOBAHICTh JIIOJICHKOTO OPraHi3My.
Temnu ingycTpiamizamii Ta ypbaHizalii 3 0IHOYACHUM
PO3BUTKOM CTPECOBUX CUTYalliil IPU3BEIH 10 TOTO, IO
MPOTATOM OCTAaHHIX POKIB CTaH 3I0POB’S HAaCEICHHS
CTaB ToripiryBaruch [1].

AHani3 ocTaHHIX AocHizkeHb i myOJikamii.
BuBuenHIO npoOeMaTuKu KOHCTYKTHBHO-
reorpaiuHOrO  aHaji3y TepuTopiii cBOi  mpari
NPUCBATHIN Taki BYeHi, sk M. JI. Bammxu, B. I
Bepnancekuii, C. A. T'encipyk, K. 1. I'eperuyk, B. O.
I'epunosuu, M. JI. I'ponsuncekuii, €. 1. IBanos, @. /.
3acraBuuid, [. I1. KoBanbuyk, O. M. Mapununy, B. M.
Mernin, JI. T'. Pynenko, 0. 0. Tynwmus, II. T.
IIumenko, A. B. Snuk Ta iH.

BunisieHHs1 HeBHpilleHHX paHille 4YacTHH
3araapHoi mpodaemu. OOTrpyHTYBaHHS CHCTEMH
3axO0/iB 3 PalioHaJBHOTO IOCIOIAPIOBAaHHS Ha MEBHIN
TEepUTOpii, 30KpeMa, aIMiHICTPaTUBHOI OJUHHMIIL,
aKTyaJlbHO BECTH 3 TMO3ULIH KOHIENTYalbHOTrO
NOTJIly Ha TPOOJIEeMH TNPUPOAOKOPHUCTYBAHHS 1
BU3HAYCHHS MaclITa0iB BIAMOBIHUX 3MIH B CTPYKTYpi
3aXBOPIOBAHOCTI MiCIIEBOTO HACEIECHHS.

®opmyaoBaHHA  wideir  crarTi.  Metoro
JOCIIJDKEHHSI € aHaji3 CTaHy OXOpPOHH 310pOB’S
IBaHnuiBchbKOTO paifoHy BosuHcbkoi oOnacti, sk
BRXJIMBOTO  TIOKa3HWKAa T'E€OCKOJOTIYHOIO  CTaHy
JIOBKIJIISL.

JAnst TOCSITHEHHS TTOCTaBJICHOT METH HEoOXigHO:
3’CyBaT TEOPETHYHI OCHOBHU JOCIIKCHHSI OXOPOHU
370pOB’s [BaHNYIBCHKOTO paifOHy, OLIHUTH PO3MAiTTs
BU/IiB 3aXBOPIOBAHb B PETi0HI, BU3HAYUTH NPOOIIEMH Ta
MEPCICKTHBH ONTUMI3alil BIUIMBY Ha OBKULIS B
IBarnuiBCHKOMY paifoHi BommHchkoi obmacTi 3amms
3MEHIICHHS] HEraTHMBHUX IIPOSIBIB Yy CTaHi 310pOB’S
MICIIEBOTO HACEIICHHS.

Buxsnan ocHoBHoro martepianay. 3aOpyaHeHHS
aTMoc(epHOTO TIOBITPS BITUBAE HA 37I0POB’SI IIOIUHU
i OIOpi3HOMAHITTS PI3HMMH LUIIXaMH — BiJ HpsAMOI
HEeraifHOi 3arpo3d [0 TIOBUIBHOTO IOCTYIIOBOTO
PYHHYBaHHS CHCTEM >KUTTE€3a0€3EUECHHsS OpraHi3Mmy.
Iocrifini atmocdepHi 3a0pyIHEHHS HECIPHUATIMBO
BIUIMBAIOTh HA 3arajbHy 3aXBOPIOBaHICTh HACEJICHHSI.

Icaye  mpsiMmit  3B’S30K MK~ IHTCHCHBHICTIO
3a0pyHCHHS TOBITPS 1 CTAHOM 3JI0POB’S, a, TAKOK,
3pOCTaHHIM XPOHIYHIX HecTIeuQiTHNX
3aXBOpPIOBaHb, 30KpeMa, TaKuX, SK aTepoCKIepo3,
x130p061x1 cepust, pax JereHiB TOIIO. 3a0pyaHeHe
MOBITPSl 3HIDKYE IMYHITET, BIUIMBaE HA OpraHd
JMXaHHS, CIpPUSIOYM BHHHKHEHHIO peCHipaTOpHUX
3aXBOPIOBaHb, KaTapiB BEPXHIX IUXAIbHHUX HUISAXIB,
JMAPUHTITY, JAPUHTOTpaxeity, ¢apuHriTy, OpOHXITY,
MTHEeBMOHII.  3a0pyJIHEHHS  CHPUYUHSAE  CEPLEBO-
CyOWHHI Ta IHIOI  3aXBOPIOBAaHHS, 3YMOBIIOE
BUHUKHCHHS BIITAJICHUX HACIIIKIB, TOOTO MyTarcHHy,
KaHICPOTCHHY, TOKCHYHY, TEPATOICHHY, alepreHHy,
eMOpIOTOKCHYHY 1 aTepOCKICPOTHYHY  ilO.
JloBroTpuBane 3a0pyJHEHHsS MOBITPs BinOUBa€eTHCS,
TaKOXX, Ha TeHETHYHOMY amapari JmoauHd. lle
NPU3BOJIUTH [0  3HIKEHHS  HapOIKyBaHOCTI,
HApO/KCHHS HEJOHOIICHUX a00 OCIa0IeHUX AiTeH, 10
iX po3yMoBOi Ta (biquo'f BIZICTAJIOCTI, TOLIO.
3abpynHeHe aTMochepHe HOBlTpiI 3HAYHO mz[Bmuye

3aXBOpIOBaHICTI> Ta CMEPTHICTb HACEJICHHS Bij
XPOHIYHOTO OpoHXiTy, empizemu JIETeHb,
OpoHXialbHOI acTMM Ta 3aXBOPIOBaHb CEPIIEBO-

CYAMHHOI CHCTEMH, IO Pi3KO 3HMXKYE MPaLEe3/1aTHICTh
HaceneHHs [1].

Jyxe HeOGe3MeUHUMH Ul JIOJUHU € CIOJIYKH
A30Ty — HITPHUTH 1 HITPATH, 10 TOTPAILISIOTh y TIOBITPS
3 BIANpPanbOBAaHUMH ra3aMH aBTOMOOLUTIB Ta IIiJ 4Yac
BHECCHHSI MiHEpanbHUX 100puB. J[lesiki 3 HUX €
BUXIZTHUMH TIPOIYKTAMH JUIS CHHTE3y KaHIIEPOT€HHHUX
peuoBHH. BuxaHHS OKCHIIB a30Ty € HpPUYHUHOIO
pO3BUTKY eM(izeMu Ta HAOpSKY JIETCHIB, 3BY)KCHHS
JMXATBHAX TULXiB [1].

3a0pyqHEHHS  TOBITpS  CBUHLEM  CIPHUSE
HAKOMUYEHHIO MOr0 B IMEYiHIl, CENE3iHIl, HUPKaxX Ta
iHmux opraHax. CBHHENs 3 BIANPAlbOBAHUX Ta3iB
aBTOMOOUIBHOTO TPaHCIOPTY, MPUCKOPIOIOYN PO3Ma
EpUTPOLMTIB, Ji€ K NPOTOIUIA3MaTHYHAa OTpyTa.
CBHUHIIEBE OTPYEHHS BUKIIMKAE, TAKOXK, (QYHKIIOHATIBHI
3MIHM BHWIIOI HEpBOBOI AisimbHOCT. OCHOBHMMH
CKapramy 4epe3 CBUHIIEBE OTPYEHHS € TOJIOBHUH Oifb,
3ar1aMOpOYEHHS, MiBUIIEHa  PO3/paTOBAHICTh,
IIBHIKA BTOMITFOBaHICTb, MOPYILECHHS CHY [1].

3a0pyqHEeHHS aTMOC(EPHOro OBITPS AIOKCHIOM
CIpKM 4YacTillle NPU3BOJUTH O BHHUKHEHHS TaKHX
3aXBOPIOBAHb, K XPOHIYHHMH 1 aCTMATHYHUN OpPOHXIT,
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OponxianmpHa actMa, emdizema nereHiB. Ile ocoO6nmmuBo
XapaKTepHO JJIs JIITeH, X0oua Ha 1X 34OPOB’S HIIKUM
YHUHOM HE BIUTMBAIOTH IIKI/IHBI YMOBH TIpaIli, TATiHHS
Ta iHoM YuHHAKH [1].

310poB’S HaceleHHS MOXKHA OINHUTH TaKUMH
MOKAa3HUKAMHU, SK CEPEIOHS TPUBAIICTH JKUTTS TMPHU
HapOIDKeHHI a0 MiCis IOCATHEHHS IEBHOTO BIKY,
3araJibHa CMEPTHICTh Ta CMEPTHICTh MITEH 0 OJHOTO
POKY JKHTTS, 3axXBOPIOBAaHICTh 1 (pyHKIIOHAIBHI
BIZIXMJICHHSI, OIIUPEHICTh XBOpoO [1].

310poB's HaceneHHs (POPMYETHCS ITi T BIUTUBOM SIK
BHYTPIIIHIX — CHOAJKOBHUX, BJIACTHBUX OKPEMOMY
IHIWBIY, TaK 1 30BHINTHIX MapaMeTpiB TOBKIJUIL, HOTO
CKOJIOTIYHOTO CTaHy, PO3BUTKY TeOMOP(OIOTIUHHX
TIPOIIECIB Ta COINIAJIBHUX - YMOB JXUTTS HACEJICHHS,
PO3BHUTKY cOIajdbHOI Ta peabimitamiitnoi cdepu.
3nopoBe €KOJIOTiYHe CepeIOBHIIIe CTIpUsie
30epeKEHHIO 370POB'St HACENEHHS 1 MOMepeIKEeHHIO
HOro 3axBOpIOBaHb, 3a0e3leyye HOPMallbHI YMOBH
mpaiii, Ho0yTy, BiAno4uHKy. ToMy 310pOB's HACCICHHS
MOXK€ CJIYTyBaTH KpHUTEPIEM SIKOCTI JOBKIUIA Ta
HAIPyTH €KOJIOTIYHOI cuTyarii [2].

Exkcrieptt  BcecBiTHBOI  opraHizamii  0XOpOHH
3MI0pOB'ST BHUSIBIJIM, [0 CTaH 3A0poB'ss Ha 50-52%
3QJICKUTh Bix cmocoOy kurTs, Ha 20-22% - Big
cniankoBocTi, Ha 18-20% - Bix crany noBkiuit i Ha 10-
12% - Bix cucTeMu OXOpPOHHU 3710pOB's [3].

Came TOBITpS  BUHSITKOBO  BIUIMBAaE  Ha
(hopMyBaHHS €KOJIOTIYHOI CUTYAITii 1 AKICTh JOBKIJLISA,

Oe3mocepelHbO  TIepefac B OpPraHi3M  JIIOJUHU
HEOe3MEeYHI PEYOBHMHU (Yepe3 OpraHu JAWXaHHS) Ta
MOIMpIOE  3a0pyIHEHHS HAa 3HA4YHI  BijACTaHi,
BUNAJAIOUN 3 IOBITpsA, OpyJ KOHIEHTPYETbCA Ha
IHIMX O00'€KTax 1 KOMIIOHEHTaX TpHUPOAN (BOMAX,
IpyHTaX, POCIUHHOCTI) [14].

XimiuHe, pamioakTHBHE Ta OakTepioiorivyHe
3a0pyJHCHHS TIIOBITPs, BOAM, IPYHTY, MPOAYKTIB
XapdyBaHHS CIPUYHHIOIOTE B OPTaHi3Mi JIFOJAWHHU
BaXKi MATOJIOTIYHI SBMINA, TIMOOKI T€HETHYHI 3MiHH
(tabm. 1). Sk Bigomo, B cepenapoMy 45% TOKCHIHHX
PEYOBUH MOTPAILUISE B OPTaHi3M JFOIUHH 3 IPOTYKTaAMU
xapuyBaHHi, 30% - 3 MMTHOIO BOJIOIO, a PEIITa - yepes
moBiTps [3].

[IpsMuUM HACIIITKOM 3arOCTPEHHS EKOJOTITHHX
mpoOJieM € CKOPOYEHHS YHCEIBHOCTI HAaCEJICHHS,
3MEHIIICHHS! HapOKYyBaHOCTI, 3HIDKEHHS ITPUPOTHOTO
MPUPOCTY,  TOTIPIICHHS  BIKOBOI  CTPYKTYpH,
PO3MOBCIODKEHHSI XBOPOO 1 3pOCTaHHA CHEKTPY
3aXBOPIOBaHb. [HIUKATOPOM KX MPOIIECIB, MEBHOIO
MipOI0, MOX€ CITYTyBaTH JUHAMiKa HaceleHHs [2].

lany3p oxoponu 310poB’ss M. HoBoJiMHCBKa
MpeJcTaBicHa 4 yCTAHOBAMH: JIKapHSIHI ycTaHOBH - 1
(HoBoBOJIMHCBKA II€HTpajibHAa MichbKa JiKapHs), 4
JIIKapChKi  aMOyJIaTOPHO-TIONIKIIIHIYHI ~ YCTAaHOBH -
aMOyJaTopii 3arajbHOI MPaAKTUKK CIMEHHOT MEIUIIUHU:
Nel 3TICM KHIT «<HOIIMCJ» (5-1 Mikpopatios, 6);
3IICM cwmt. bnarogatne KHIT «HUIIIMCH» (cwmr.
brnarogatae); Ne3 3TICM KHIT «HIIIMCIy»; Ned

abke  BOHO caMme HaiiOinpmie  3a0pyamroetsest  «HIITIMCIy [4].
BUKHJAMU TPOMHUCIIOBUX MiJIPUEMCTB, TPAHCIIOPTY,
Tao6mmms 1
BB 3a0pyaHIOBaviB JOBKIJUISI HA 310POB’ s JIIOAMHH, 34 [3]
. [Txepeno .
Iarpagient P Hacnigxu BBy
HAJIXOJDKCHHS
Min AtmMochepHe Bponxit, OpoHXialbHa acTMa, ITHEBMOHISI, CEPIICBO-CYIMHHI Ta
HOBITpPS iH(eKIIiiTHI 3aXBOPIOBaHHSI, 3JI05IKICHI HOBOYTBOPEHHS
AtmochepHe . .
OKWHC BYTIIEIIO .(b P KucneBa HezocTaTHICTb, O€3IUT 1S
MOBITPST
. N AtmochepHe . . . ..
CipuucTuii auriapug HoBiTPS BpoHXIT, ypa)keHHs IEYiHKH 1 KPOBOHOCHOT CHCTEMH
CroyKu CipKH i ATtMmochepHe . L .
. Engizema, opyIiieHs BITaMiHHOTO 0OMiHy
a30Ty TIOBITPSI
At™mochepHe . . .. . .
X OyHKITIOHAIBbHI 3MIHHU [[EHTPAIBHOT HEPBOBOT CHCTEMH, MCUiHKH,
CauHeIb TIOBITPSI, BOJIA, .
HHPOK, MO3KY, CTATEBHX OpTaHiB
IPYHT
ArvocdepHe BincraBaHHs y Basi, 3HIDKSHHS aKTUBHOCTI (DepMEHTIB Y KPOBI,
DOTOOKCHIAHTH OB E MOPYLIEHHsI BITAMIHHOTO OaJlaHCy, NaTOJIOTIUHI 3MiHH BHY TPIIIHIX
P OpraHiB Ta HEPBOBOI CHCTEMH
Hapnvmok
XJIOPHIIB i Bona, rpyHT [opymreHHst pyHKITiH CHCTEMU TPaBIICHHS
cynbgaris
Haymwmok xasblIiito Bona, rpyHT YTBOpEeHH:I KaMEHIB Y HUPKaxX i CE40BOMY MiXypi
XBOpOOH AMXATBHOI Ta CEPLEBO-CYANHHOT CUCTEM
Hapmnmok HitpariB Bopa, rpynT METTeMOTJI00iHeMist, 3HIDKSHHSI BMICTY BiTaMiHIB B OpraHi3mi,
3HIDKEHHSI CTIMKOCTI 10 OHKOI'€HHUX YHHHUKIB
TloHmwxkeHuii BMiCT . .
Bona Kapiec 3y6iB
¢ropy
[TinBuIeHMi BMiCT Boxa Diroopo3, yTBOpEH: KOBTO-0ypoi mirMeHTarlii Ta 1edekTiB eMasti Ha
¢ropy 3y0ax
Jedimur Homy Bona, rpyHT Enpemivnmii 300 (HopymeHHs (yHIIIT IMTOBUITHOT 3aJI03H)
Hammimok xaamiro Boga, rpysT XBopoba iTaii-iTai, 3aXBOPIOBAHHS CEPILT
Hauiok xpomy Bona 3axBOPIOBAHHSI HUPOK
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AHeMis, TeTIaTUT, IHTOKCHKALIISI

OyHKITIOHATBHI 3MIHU [IEHTPAIBHOT HEPBOBOT CHCTEMH, CHCTEM

KPOBOOOIr'Y Ta CEHOBHIUICHHS

3axBOPIOBAHHS PYXOBOTO arapary Ta OPraHiB TPABICHHS

3axBOpIOBAHHS HUPOK, IEUiHKH, JICTeHb, CEPIICBO-CYIMHHOI CHCTEMH

EESY| |
Hammimox mizi Bona

Hamymmoxk pryTi Bona

Hapymmiok mHKy Boga, rpyHT
Hamymmrok M’ siky Bona, rpyHT

TecTurmmm i

. A Bona, rpyHt

MiHepaibHi [oOpuBa

OTtpyeHnHs, TyOepKyIb03, IUTYHKOBO-KHIIIKOBI Ta CEPIICBO-CY IMHHI
3aXBOPIOBaHHS, MOCIA0JICHHS IMyHHOI CHCTEMH, PO3BUTOK 3JIOSKICHHX
HOBOYTBOPEHb, aHOMAaJTisl HOBOHAPOKCHHUX. SHIKESHHS TPUBATOCTI

KUTTS

CBOE€I0 Uepror, MeIMYHA ray3b |BAHUYIBCHKOTO
palioHy Ma€ y CBOEMY CKJIafi 1 JKapHSHY YCTaHOBY —
IlenTpanpHy paiioHHY JiKapHIO; 7 AMOymaropii

JlikyBasibHi Ta 0310poBYi 3akiaau IBann4iBcbKOro paiiony [5]

3arajgbHOi TPaKTHKH ciMedHol Meaunuau Ta 41
OenpanepchKO-aKymepChKuil MyHKT (Ta0u. 2)

Tabmums 2

HaiimenyBanHs 3aKy1ay

Anpeca

JlikapHsiHI YCTaHOBU

1. IleHTpanpHa palioHHA JTiKApHS

|

45300, Byxn. I'pyriieBcbkoro, 34, cMmt. IBanmdi

AMOyIaTopii 3araJlbHOi MPAKTHKX CIMEHHOI METUITMHH

1. Isannuisceka A3TICM

45300, By I'py1iieBcbkoro, 45, cMT. IBaHmnyi

2. I'psiniBepka ASIICM

45320, By Jleci Ykpainkuy, 1, c. [psimu

3. JIutoBe3nrkaA3IICM

45325, Byn. JleciYkpainkwu, 23, ¢. JIuToBex

4. JlyxoBuuiscbka A3IICM

45330, Byin. CenstHcbKa, 144, ¢. JIykoBuui

5. IMaBmiBcerka ASIICM

45342, By IkinbHa, 42, c. [TaBiBka

6. [Topomisceka ASIICM

45311, Byn. Konrocraa, 9, c. ITopomis

7. Craponopuipka A3IICM

45343, Byn. MononikHa, 3, ¢. Crapuii [Toputipk

et IIepChKO-aKyIIePChKi MyHKTH

1. BimnuiBcekuit GAI

45351, Byn. IlleByenka, 410, c.bimuui

2. Bynstraiscbkuit AT

45313, Byi. 8 bepesns, 42, ¢. bynsmuyai

3. byxankiBcbkuit AT

45310, By bparis I'aiiBopoHCEKHX, 23, ¢. By»kanka

4. By>xkoBuuiBchkuii AT

45330, Bys1. MonomixkHa, 2a, ¢. BykkoBu4i

5. BoprtHiBchkuit DAL

45310, Byn. IntepHanionanbHa, 20, ¢. bopTHiB

6. BepxniBcbkuit DAIT

45310, Byn. lIkineHa, 1, c. BepxHiB

7. I'puboBmbkrid GATL

45324, Byn. IlleBuenka, 14, c. 'puboBuis

8. I'pymuiBcpkuii @AIT

45347, Byn. 8 bepesns, 5, . ['pymiis

9. Honmukiscekuit @AIT

45300, Byn. lonuaka, 26, c. Jlomuaka

10. IpeBuniBchkuit @AIT

45327, By 3enena, 10a, c. JIpeBuni

11. XKamxosuuiscbkuiit ®AIT

45331, Byn. IlentpansHa, 9, c. XKamkosudi

12. 3a6onormiscsknii DAIT

45328, Bys. MomnoaixkHa, 40, ¢. 3a00JoTIi

13. 3aBunicekuii AT

45346, Byn. Ilentpanbha, 39, c. 3aBuai

14. 3actaBencrkuii GAIT

45329, Byn. Kimvenka, 256, ¢. 3actaBHe

15. IsaniBcbkuit GAIT

45326, Byn. llIkiibHa, 1a, c. IBaHiBKa

16. Kimonounucekuiit @AIT

45343, Byn. Mupy, 2a, c. Kinonounn

17. Kononiscekuii ®ATIT

45332, By llleBuenka, 9, c. Kojona

18. KpeuiBchkuii DATI

45315, Byn. IlepmotpaBHesa 136, c. Kpeuis

19. Jexxunnpkuiit DAL

45311, By LlenrpanbHa, 167, c. Jlexxanus

20. JIyrocekuii DATL

45300, By1. 3eneHa, 8, c. JlyroBe

21. Menunuiscekuii @ATT

45323, Bya. Ilepemorw, 60, c. Menundi

22. Munstuacekuii AT

45347, Bys. MomnopixHa, 4, ¢. MIWISITHH

23. Mumiscekuii @AIT

45326, By Kosrocnza 11/6, ¢. Muiiis

24, Mmuaunmancekuii @AIT

45311, Byn. llaxTapceka, 74, c. MnvHuie

25. MosuukiBcekuiit @ATIT

45315, Byn. KocmoHagriB, 3a, c. MoBHHUKIB

26. MopozoBuuiBchkuii @ATT

45314, By KosnrocniHa, 11, ¢. Mopososudi

27. Huskunnuiscpkuit GATT

45321, Byn. Kucins, 12, c. Huskunanyi

28. Opuiancbkuii ATT

45330, Bya. "arapina, 3a, c. Opurii

29. lepecnasrdicbkuii DAL

45344, Byn. MononixkHa, 9, ¢. ITepecnaBudi

30. TTerpichruii PAII

45311, Byn. Tuxa, 16, c. [lerpose

31. PagoBnuiBcekuii AT

45333, nposysok Llenupasnbuuid, 3, c. PagoBuui

32. PuxoBnuisceknii GATT

45340, Byn. Ilentpansia,79a, ¢. PukoBmdi

33. CamoBinsceknii DAIT

45342, Byn. IlleBuenka, 14a, c. CamoBoss

34. CraponimmsstHcbkuid QAT

45312, Byn. Mupy, 41, c. Crapainsst

35. Crapocinbebkuii DATT

45342, By Jleci Ykpainku, 57, ¢. Crapociuis
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36. Cocuuncbknii GATT

45323, Byn. bormana XmenpHUIBKOTO, 73, ¢. CocHUHA

37. TumxosnuiBcbkuii AT

45322, By1. TuikoBU4iBCbKa, 7, ¢. THIIKOBHYL

38. Tormmumancbkuii ®AIT

(45341, By llenTpanbHa, 36a, c. Tormmmre

39. TpyOkiBchkuii DATL

45345, Byn. BepecHena 22a, ¢. TpyOkwu

40. Xpenichkuiit DATT

45320, Byn. Mupy, 39, ¢. XpeHiB

41. llensituachbkuii AT

45333, Byn. Cryru, 45, ¢. llensaTuH

3arangoM npo MacImTabu 3ade3medeHHS METUIHAM
MEPCOHATIOM  Ta

Ta  JONOMDKHHUM

HAITIOBHCHH:A Tabi. 3-6.

paiioHy Ta micta HOBOBOJIMHCHK MOXHA MOOAYUTH B

HEOOXITHMM  OOJIATHAHHIM JIKAapHAHUX YCTaHOB
Tabnus 3
KiabkicTs jgikapiB ycix cneniajbHocTei, Ha KiHenb poky/ocio [6]
1990 1995 | 2000 | 2005 | 2010 | 2015 | 2016 | 2017 | 2018
BosmHchka 06acTh 3846 4190 | 4168 | 4051 | 4004 | 3917 | 3933 | 3966 | 3917
M. HoBoBONHMHCEK 262 281 | 257 | 227 | 193 |196 |177 | 177 | 191
Bosnoaumup-BonuHcbkuii paiton 194 197 1190 |[165 | 181 | 184 | 185 | 187 |19
TopoxiBChKHit paiion 141 150 [ 145 [139 |122 | 123 |123 | 123 | 115
IBaHMYIBCHKUI paiioH 75 95 94 78 68 70 69 65 57
Tab6muus 4
KinbkicTh cepelHbOro MeIMYHOI0 MEPCOHAJY, HA KiHellb poKy/oci6 [6
1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2016 | 2017 | 2018
BosmHchka 06acTh 13884 | 13253 | 11828 | 11291 | 11286 | 10795 | 10598 | 10368 | 9932
M. HoBoBONHHCEK 840 779 611 533 502 454 436 422 399
f;;:lf“M”p'BOHHHC"K““ 669 | 618 |553 |481 |525 |470 | 460 | 461 | 447
T'opoxiBCchbKHiA paiioH 578 624 616 509 452 403 386 374 362
IBaHMYIBCHKUI paiioH 284 300 300 263 263 234 232 226 215

IMopieasHO 3 1989 p., y 2020 p. B IBaHUUIBCBKOMY
paiioHi YMCENBHICTh HACEICHHS 3MEHInMacs Ha 4,3
THc. oci6 [32]. HapomkyBanicTs y po3paxyHky Ha 1000
oci6 3mentmnack 3 1990 mo 2019 p. B paiioni 3 15,4 10
101,5 a B M. HoBoBoHHCEK - 3 16,5 10 9,9. CMepTHICTH

3pocina, BignosigHo, 3 11,3 1o 13,213 8,0 mo 11,1, 1o
3YMOBWJIO 3HUKEHHS MPUPOAHOTO Tpupocty. Y 1989
p. B IBaHWYIBCBKOMY paifOHI B CLIBCHKIH MiCIIEBOCTI
Briepmie 3adikCOBaHO NPHUPOJHE 3MEHIICHHS Hace-
neHHs. Llst TenaeHis TpuBae i 10 HuHi [6].

Tabmurs 5
KijabKicTh JiKapHIHHX JIJKOK, HA KiHellb POKY/oauHuub [6]
1990 1995 2000 | 2005 | 2010 | 2015 | 2016 | 2017 | 2018
BonnHchbka 001acTh 14660 | 13675 | 8858 | 8558 | 8618 | 8349 | 7556 | 7257 | 7249
M. HoBOBOIMHCEK 800 760 390 325 325 325 285 300 300
Bosnoumup-BonuHcbkuii paiion 715 645 310 | 310 |310 |310 |310 | 300 | 300
I'opoxiBChbKHIA paiioH 640 621 290 275 275 253 187 187 187
IBaHMYIBCHKMIA pailoH 235 280 150 | 150 | 150 |150 | 116 | 116 | 116
Tabmuus 6
IInaHoBa eMHicTh aMOYJIATOPHO-MOMIKJIIHIYHUX 3aKJIaiB,
HA KiHelb POKY/BiaBixyBaHb 3a 3miny/oqunuub [6]
1995 2000 2005 2010 2015 2016 2017 2018
BosHCbKa 001aCTh 16210 | 17870 | 17976 | 18270 | 18652 | 18684 | 18686 | 19103
M. HoBOBOIMHCHK 715 715 715 565 595 595 595 643
Bosogumup-BonrHCbKHI palioH 775 705 755 755 755 755 755 755
T'opoxiBchbKHi paiioH 970 1080 980 980 980 980 980 980
IBaHMYIBCHKHUI paioH 255 595 705 705 705 705 705 705

KoedimieHT mpupogHOTo NpHpOCTy HACETICHHS Ha
IBaHMUIBIIMHI TOCTYTIOBO CKOPOYY€EThCS yoke noHa 30
pokiB (3 4,1%o, B 1990 p. 10 -11,8%o, y 2020 p.), i €
karactpodiyauM. [lomiOHOIO € cuTyamis i B M.
HoBonmucek, ne 3 1989 po mo 2020 p. HaceieHHS
ckopotwiocs Ha 4,6 THC. o0ci0, a KoedimieHT
NPUPOJTHOTO  MPHUPOCTY  HACENEHHS  IOCTYIOBO
cKopouyeThes Bint 8,5%o, B 1990 p. 10 -5,6%o0, y 2020 p.

BigOymucst 3MiHM, TakoX, y BIKOBIH CTPYKTypi
HaceleHHS. UHMCENbHICT  JIOPOCIOr0  HaCeICHHS
IBanmuiBCcHKOTO paiiony 3a 2011-2019 pp. 3MeHmMIacK
Ha 1,21% (420 oci6), a M. HoBOBOJIMHCBK — 3pOCIO Ha
4,26% (1960 oci0); miTe# i miUTITKIB 3pOCIIO y palioHi
Ha 3,43% (949 ocib) i 3MeHmmIocs y micti 6,55%
(3016 ocib) [6].

[epme micie Ha 2018 p. 3a NPUYHHOK CMEPTI
HaceleHHS  |BaHWYIBCBKOTO  PaliOHy  HaJISKUTh
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XBOpoOaMm opraniB KpoBooOiry (332 ocobwm), npyre

MICIIC TOCITal0Th HOBOYTBOpeHHs (37), nmami -
3aXBOpIOBaHHS opraHiB guxaHas (20), a B M.
HoBonuHChK, BIAMOBIAHO - XBOpoOaM OpraHiB

KpoB0ooOiry (5062), 3axBOpIOBaHHS OpTaHIB JUXaHHS
(97), xBopoOU TpaBHOI cucTemH - 50.

3a mepiox 1990-2018 pp. gucmo momepnux miTeld
10 1 poky 3menmmmiaocs 3 184 mo 86 oci6, 3 11,1 g0 7,6
Ha 1000 HapopKEHWX IiTeH, a 3arajJoM CMEpTHICTh
niTed ycix BikoBux Tpym 3 1995 p. mo 2019 p.
sMeHmmiaace 3 15,6 mo 9,3 ma 1000 wosoBik
BIAMOBIAHOTO BiKy, a00 mnpubau3Ho Ha 59,6%.
HaiiBumuii moka3HUK AWTSAY0I CMEPTHOCTI TpHUTIaaae
Ha 1995 p. Cepen npuyuH cMepTi AiTeH JOMIHYIOUUMH
€ TIepUHATajJbHA TATOJIOTiSA, BPOJKEHI Bagu Ta
iHGEKIIHI 3aXBOPIOBAHHS, CHPUYHMHCHI XIMIYHUM,
pamioaKTUBHHM, OaKTEpIOJIOTIYHUM 3a0pyAHCHHIM
MOBITPsI, BOJHW, TPYHTY, NPOAYKTIB Xap4yyBaHHI, a,
TaKoX, IIyMOM, BiOpaIli€ro, eIeKTpOMarHiTHUMH
rmoJistMu Toto [2].

Y cTpyKTypi 3aXBOpIOBAaHOCTI JiTel paloHy
JOMIHYIOUUMH € TpaBMu Ta oOTpyeHHA (1 %o).
[epeBaskaHHs [iTel, XBOPUX HA €HIOKPUHOMATII B pa-
HOHI,  COpPUYMHEHE  HASBHICTIO  HH3bKO-  Ta
CepeMHbOSIKICHAX ~ OPHHUX  3eMejb,  HECTauero
MIKpOCJIEMEHTIB y TpyHTI (30Kpema, Hoay), a,
BIIMTOBIAHO, 1 TIOHMKEHUM HOTO BMICTOM ¥y
3eMIIepOOCHKiH MPOayKITil [2].

VY HaceneHHs PEeriOHy CIOCTEPIraeThCs BUCOKA
YpaXeHICTh TKaHWUH mnapoaoHTy. lle moB's3aHo 3
0i0XIMIYHUMH OCOOJHUBOCTSIMHM CEPEIOBHUIIA, BMICTOM
BHUCOKOTOKCHYHHX CIIOJIYK Y OBITPI, IPYHTI, HECTAUCIO
¢dropy vy Boxi [2].

Cepen 3aXBOPIOBaHb HACEICHHS TOMIHYIOUUMH €
otpyeHHs. [IpuarHOIO OTPY€EHD JrONCH € 3a0pyaAHCHHS
[PYHTY  CBHHIIEM,  MapraHie™m, IeCTHIUIAMH,
MiHepaJbHUMHU TOOPUBAMU Ta IHIIUMH IHIPEliEHTaMHU,
SIKi 3a0pY/IHIOIOTH MPOAYKTH XapuyBaHHS POCIHHHOTO
i TBapUHHOTO TIOXOJDKEHHs, BoAy. Hacmigkamu
TBEPAOCTI BOJM € 3aXBOPIOBAHHS HA TacTPUT 1
IYOJEHIT, BHUPA3KOBY XBOpoOy. 3axBOPIOBaHHAM
HACEJIEHHS PErioHy Ha CHIOKPUHOMNATII CIPHSE
nedinur ¥oxmy y Boami Ta i BHCOKAa TBEPIICTB.
[epeBakaHHst Yy  CTPYKTYpi  3apeECTPOBAaHHX
3aXBOPIOBaHb XPOHIYHOIO OPOHXITY B JOPOCIUX 1

IHCBMOHII y  JiTeli  3yMOBJIEHE  HACHYCHHM
IKIJTMBUMH ra3aMu MOBiTpsam [2].
Orxe, MeAuKO-reorpadidna CKIIaJI0Ba

re0CKOJIOTIYHOr0 aHajli3y 3a3Havyae CYTTEBY pOIIb
MPUPOAHO-aHTPOIIOTEHHUX YHWHHHKIB Yy  BHCOKIH

3aXBOPIOBAHOCTI MICIIEBOTO HACEJICHHS CIIEKTPOM
xBopoo [2].
IIpo ¢inaHcOBY CTOpOHY (YHKIIOHYBaHHS

MeJIMYHOI Tary3i B IBaHMUiBCHbKOMY paliOHi TOBOPSTH
HACTYTHI TU(pH.

Y 2019 pomi 10 3BeOeHOrO  OIOKETy
IBarmgiBCHKOTO parioHy Haaidnmio 1384324 tuc. rpH,
B TOMY YHCIIi, /10 3arasibHOTO (oHay 136675,8 THc. rpH
abo 94,0% 3a po3mmcoM Ha BKa3zaHWUH TMepion,
cneniagpHOro — 1756,6 THC. TpH 260 100,9%. 3 HuEX
MenuaHa cyOoBeHIis — 2775,9 tuc. rpH, 6a30Ba goTaIlis
— 4827,1 TuC. TpH, MOTAIlis 3 MICIIEBOrO OIOKETY Ha
YTPUMAaHHS 3aKJIajiB OCBITH Ta OXOPOHH 30POB’S —
4283,1 THC. TpH, AOTallis 3 MICHEBOTO OIOKETy 3a

paxyHOK cTabimizamiiHOl moTamii 3 Jep)KaBHOTO
oromkery — 1031,5 tuc. rpH, mo cranoButh 100%
TPU3HAYCHHS Ha 3BiTHUI epion [6].

OOcsr (¢iHaHCYBaHHS Ha OIO/KETHY NpOrpamy
«OxopoHna 3mopoB’s» crtaHoButh 28205,1 Tmc. TpH
Olo/pKeTHUX KomrTiB, abo 99,6% mo piuHOTO
npu3Ha4YeHHs, 3 akux, 1081,3 THc. TpH. — Ha BUAATKA
KHIT «IBann4iBchkuii pailoHHUI HEHTP NEPBUHHOI
MEINKO-CaHITapHOi JoroMorm», 2583 1,5 tuc. rpH — Ha
Bugatku KHII «IBaHW4YiBChKa IIEHTpajbHA paliOHHA
JKapHS», Ha MCHTPali3oBaHi 3aX0oAd 3 JIKyBaHHS
XBOpHUX Ha I[yKpOBHH Ta Hewykposuii niadber — 1081,3
THC. TPH, HAa BiJIIKOAYBAaHHS BapTOCTi JIIKAPCHKUX
3ac00iB A1 JTIKYBaHHS OKpPEMHX 3aXBoproBaHb — 211,0
THC. TpH [6].

3a paxyHOK MeIMYHOT CyOBEHIIT poghiHaHCOBaHO
24255,1 ThC. TpH BUAATKIB, 32 paXyHOK CyOBeHIIi Ha
BIJIIIKOZYBAaHHS BapTOCTi JIKApCHKUX 3aco0iB s
JKyBaHHA OKpeMHX 3axBopioBaHb — 211,0 Tuc. rpH,
KOIUTIB JOAATKOBOI JoTamii Ta BJAaCHUX KOIUTIB
paiionHorO OtO[KETY — 2 667,9 THC. TpH, CyOBEHIII 3
iHmux micuesux Oromxeris — 1071,1 Tuc. rpu [6]. Ha
oIIaTy Tparli 3 HapaXyBaHHAMH crpsaMoBano 214930
THC. TPH, Ha OIJIaTy €HeproHociiB — 3225,3 tuc. rpH,
IO BIANOBIZHO cTaHOBUTHL 76,2% Ta 11,4% Bixg
3arajgpHOro  00csry  ¢iHaHCyBaHHS  BHJIATKIB.
3aboproBaHicTh IO pO3paxyHKax BiCYTHS [6].

Ha npunbaHHs MeIWKaMEHTIB 13 3arajJbHOro
¢ouny Oromkery BHKOpUCTaHO 665,1 THC. TpH,
NpONYKTIB XapuyBaHHS — 418,2 THC. TpUBEHS.
dakThyHi 3aTpaTM 3 XapuyBaHHS XBOporo Ha 1
nikkoaens cknanmn 10 rpH 10 ko, o MeJuKaMeHTax —
S tpa 62 xom. Y 2018 pori I 3aTpaTH CTaHOBHJIH
BignoBigHo 11 rpH 69 xom i 11 rpH 53 kom. ToGTo
BimOyJIOCsS, HaBiTh, 3MCHIICHHSA BHJATKIB Ha
MeIWIUHY, ane y O6epe3ni-kBitHi 2020 p. gepe3 Bigomi
BIpyCHI TOAii TakMi CTaH JOBEJNOCS aBpPAbHUMHU
METO/IaMH BUITPABJIATH.

Ha onikyBaHHsS XBOpMX Ha I[yKpOBHH Ta
HelykpoBuii niaber Bukopuctano 1081,3 Tuc. rpH, B
TOMY YHCIII 32 paxyHOK MenuuHol cyOBeHuii — 992,1
THUC. TPH, 1HINOi CyOBeHIIi 3 00IacHOTO OMKETY —
29,5 THc. rpH, iHmOI cyoBeHuii 3 6romxeriB OTI — 59,7
tuC. TpH. IliMbroBi MeAWKaMeHTH OTpuMyBamu 144
ocobu [6]. BupaTku Ha BIALIKOAYBaHHS BapTOCTI
JMKAapChKUX  3ac00iB U1 JIKYBaHHI  OKPEMHUX
3aXBOPIOBAaHb 32 PpaxyHOK KOIITIB  BiAMOBiIHOT
CyOBEHIIIT 3 Aep>KaBHOTO OFOHKETY MPOBEICHO B CyMi
211,0 Trc. IpH, TiIBrOBI MEAUKaMEHTH oTpuManu 1142
ocobu. VY 3BiTHOoMy mepiomi KHII «IBanmviBchKa
LEHTpAJIbHA paiiOHHA JIIKapHsS» Ha BHUAATKH, TAKOK,
cupsimoBaHo 439,8 TuC. IpH BIAaCHUX HaAXOIKEHb
cremniagbHOTo hoHmy [6].

BucnoBku. Otxe, TOJOBHMMH HaCIiJKaMHu
3a0py/HEHHS HABKOJIMIIHBOTO MPUPOJTHOTO
CepeloBHUINA BiJl HEPaliOHAIBHOTO BEAEHHS CHCTEMH
MIPUPOJOKOPUCTYBAaHHS B [BaHWYIBCBKOMY paifoHi
BomuHchkoi oOmacti € kaTtacTpodidHe 3pOCTaHHS
3aXBOPIOBAHOCTI B PETiOHI Ta MOBHA HECIIPOMOXKHICTh
CHCTEMH OXOPOHH 370POB’sl HAJEXKHO BIANOBICTH Ha
TaKi BUKJIMKU CbOTOJICHHSI.
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GEOGRAPHICAL ASPECTS OF SOIL TRANSFORMATION AND GREENHOUSE
GASES EMISSIONS

Menwnitiuyk Muxaiino Muxaiinosuu,
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ooyenm xkapeopu pizuunoi eeoepaghii

Boauncwvrozo nayionanvrnozo ynigepcumemy im. Jleci Yxpainxu
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Kanouodam 2eoepaghiunux HayK, nionpuemeys

TEOT'PA®IYHI ACHEKTHA TPAHC®OPMAIII IPYHTIB TA EMICISI HAPHUKOBUX I'A3IB

Summury. The purpose of this study is a structural-geographical analysis of transformation processes in soils
due to drainage reclamation, because understanding the state of transformation makes it possible to understand the
effects of a complex of factors on the land fund and the needs of agriculture and leads to the scientific study of
different components of the environment and the natural environment of the natural environment and fauna, water
regime, atmosphere. The tasks of the work are: to clarify existing ideas about soil transformation; analysis of
peculiarities of methodological approaches; assessment of problems and outlining of perspective ways of
management of transformed soils.

It has been investigated that during the drainage reclamation intensive mineralization of the organic part of
the soil occurs with a significant increase of greenhouse gas emissions and processes of peat mineralization are
actively developing. It is also shown that in general the study of problems of soil transformation under the influence
of drainage reclamation for the VVolyn region is extremely relevant. It is analyzed that a number of works of leading
scientists are devoted to the problems of estimation of the degree of transformation of the agricultural landscape
under the influence of reclamation works (V. E. Alekseyevsky, S. T. Voznyuk, S. G. Skoropanov, M. N.
Shevchenko, P. G. Shishchenko, F. V. Zuzuk, etc.)

It has been shown that in wetlands and peatlands that have been farmed or peat-drained, greenhouse gas
emissions are much higher than those of natural or dried and afforested areas. It is revealed that drainage
reclamation of soils intensifies the process of greenhouse gas emission, which was used to develop a point estimate


http://www.ivaadm.gov.ua/vidomosti-pro-raion/pasport
http://www.ivaadm.gov.ua/vidomosti-pro-raion/pasport
http://www.ivaadm.gov.ua/vidomosti-pro-raion/pasport-raionu
http://www.ivaadm.gov.ua/vidomosti-pro-raion/pasport-raionu
http://vnu.edu.ua/en
http://vnu.edu.ua/en
http://vnu.edu.ua/en

East European Scientific Journal #2(66), 2021 11

of the level of anthropogenic transformation of the atmosphere. The method of P. G. Shishchenko was used to take
into account the influence of qualitative indicators on the process of transformation of landscapes of Volyn region
under the influence of drainage reclamation. The choice of magnitude of the degree of anthropogenic
transformation of the atmosphere is considered taking into account the levels of greenhouse gas emissions from
different sources by carbon dioxide equivalent and dividing them into six groups. Degrees of anthropogenic
transformation of components of the natural environment for different types of territories are substantiated.

AHoTanisg. MeToro AaHOTO MOCHIIPKEHHS € KOHCTPYKTHBHO-TeorpadiuHmili aHamiz TpaHchopmariitHnx
MPOLIECIB Y IPYHTaX BHACIIJOK OCYIIyBaJbHOI MeJiopallii, a/pke po3yMiHHS CTaHy IepeOiry nepeTBOpeHHs Jae
MOJKJIMBICTh ISl YCBIIOMJICHHS HACTINKIB BIUIMBY KOMIDIEKCY YMHHUKIB Ha 3eMeNbHHA (GoHA 1 moTpedm
CUIBCBKOTO TOCIIOJIApCTBA Ta CIIOHYKAE JI0 HAYKOBOI'O BUBUYEHHS PiI3HUX CKJIaJOBUX HaBKOJHIIHHOTO IPHUPOIHOTO
CepeOBHUINA: penbedy, pOCIMHHOTO Ta TBAPHHHOTO CBITY, BOAHOTO PEKUMY, aTMOc(hepr. 3aBTaHHAMH POOOTH €:
3’ICyBaHHs iICHYIOUNX YSIBJICHb IIPO TpaHCc(OpPMaLlilo IPYHTIB; aHai3 0COOIMBOCTEH METOMOJOTTYHHX TiIXOIB;
OLliHKa TNpoOJeM Ta OKPECICHHS TEPCIEKTHBHHX IISIXIB TIOBOMXKCHHS 3 TpaHC(bopMOBaHHMI/I IPyHTaMH.
JocnimkeHo, o IpH OCyIIyBalbHIA Meniopanii BiiOyBaeThCsl IHTEHCUBHA MiHEpali3allis OpraHiuHOi YaCTHHH
TPYHTY 13 CYTTE€BHM 30UIBIICHHSAM €MICii MapHUKOBUX Ta3iB Ta aKTHBHO PO3BHBAIOTHCS IPOLECH MiHEpai3arii
Topdy. IlokazaHo, TakoXk, 110 3arajJoM AOCIIDKEHHS MpobieM TpaHcdopMalii IpyHTIB HiJ Ji€I0 OCYIIyBaibHOT
Memioparii st BonnHCebKo1 0071acTi, € HAA3BUIAWHO aKTyaIbHHM.

[IpoananizoBaHo, 10 MpoOneMaTUIi OLIHKK CTymeHs TpaHcdopMauii arponaHmmadTy IiJ BILIIMBOM
MeTiOpaTHBHAX POOIT MPUCBIICHO HU3KY Ipallb MpoBinHux yueHnx (B. €. AnekcieBcekuii, C. T. Bo3nrok, C. I
CxkopomnanoB, M. H. llleBuenko, I1. I'. HIumenko, O. O. beiauk, O. O. Huuas, T. A. Tapaciok, ®. B. 3y3yk, L. b.
Koitnona, C. P. [Tomsacekuit, M. M. [Ipuxonsko Ta iH.).

[MokazaHo, 1110 Ha 3200JI04eHNX 3eMJIsIX 1 TOp(OBHIIAX, OCYIIEHHX iz cinbcworocnonapcmi YIS 91 ISt
BI/IZ[O6YBaHH$I Top(by, eMicisl HIApHUKOBHX T'a3iB € 3HAYHO BHIIOIO, HIXK 13 Tepmopm 30epeKEeHUX Yy TPUPOIHOMY
CTaHi 41 OCYMICHHX i3aicHeHuX. BUCBITIIEHO, 1110 OCYNIyBajbHA Memopaula rpyHT1B iHTeHcHu(iKye mpoiiec emicii
MapHUKOBHX Ta3iB, 0 OyJI0 BUKOPHCTAHO JUIA PO3POOKH OalbHOI OLIHKY PiBHSI aHTPOIIOTeHHOI TpaHchopmarii
atMoc(epu. J{ns BpaxyBaHHs BIUIMBY SIKICHUX MOKa3HUKIB Ha mpouec Tpancdopmauii nanamadrie Bomunebkol
00JacTi I BIDIMBOM OCYIIyBalIbHOI Memiopariii Oymna Bukopructana Metonuka 1. I'. [llumenka. Omnrcano BuOip
BEJIMUMHH CTYTICHS aHTPOIIOTeHHOI TpaHcdopManii arMocdepu 3 BpaxyBaHHSIM PiBHIB BUKHIB TAPHUKOBHX Ta3iB
13 pi3HHX JpKepeln 3a eKBIBaJCHTOM [IOKCHIY BYTJCHIO Ta MOMUT iX Ha micte rpymn. OOIpyHTOBaHI CTyICHI
aHTpOINOreHHoi TpaHchopMallil CKIaJOBUX MPUPOAHOTO CEPEOBHIIA [JIsl PI3HUX THIIIB TEPUTOPIM.

Key words: reclamation, drainage, transformation, soil, environment, greenhouse gases.

Knrouosi crosa: meniopayis, ocywenns, mpancgopmayis, Ipyrmu, 008K, NAPHUKOGT 2a3U.

AKTyaJbHiCTh TEeMH OOCTiMKeHHs.  Merioparlii, 110, IJIKOM IMOBIpHO, MOXeE

OcyuryBaibHa MENiOpaIlisi aKTUBHHI aHTPOIOTCHHUI
YHUHHUK, SKAA BHUKIUKAE JOBOJI pPagUKalbHI 3MiHU
reOKOMIUIEKCIB. XapakTep LUX 3MiH € CKIaJHUM 1
GararoruiaHoBUM TporiecoM. CTaH OCyIIEHUX 3eMellb
BiZloOpa)kae HACIiJKM BIUIMBY KOMIUIEKCY YMHHUKIB,
IO XapaKTepHU3YIOTh crenudiky 3eMenbHoro GoHAIY i
Jla€ 3MOTY OILIIHUTHU CTYITiHb NPUIATHOCTI OCYIIyBaHHX
3eMenb JUIA  33J0BOJICHHS TOTped  CLIBCHKOTO
rocronapctaa [1, 2].

P03BHTOK CiJIbCEKOTOCIIOAAPCHKOTO BUPOOHHUIITBA
Ha MEJIOpOBaHUX 3eMIIX B YKpaiHi TpaauiliiHO,
NPOTATOM MaiKe BCHOTO MONEPETHBOTO CTOJITTS,
BiZIOYBaBCsl 32 PaxyHOK PO3IIUPEHHS MOCIBHUX IUIOLI
[3]. InTeHcuBHE 3emilepoOCTBO B TYMIIHIA 30HI Ha
OCYIIYBaHMX 3eMJISIX, IO TOTO K Ha OPraHOTCHHHX Ta
MIIaHUX TPYHTaX, MO IMiIIA0ThCs Aedsmii Ta epo3il,
a TaKoXKX Ha 3a0pyJHEHUX DPaJIOHYKJIiJaMU IPyHTax,
POOUTH HOTO EKOJIOTIYHO HECTAOITEHIM.

Kpim Toro, wnapasi OOH 3nayna yBara
NPUAUIAETHCS TUTAHHIO TJI00AJIBHUX 3MiH KJIIMATy, sIKi
BUHHUKAIOTh 4epe3 HaKOMHMYeHHs B arMmocdepi
napHukoBHX TaziB (CO2, CH4 Ta NOy) [4, 5]. Lli rasm,
yepe3 iX TEIUIOEMHICTb, YTPUMYIOTh TEIUIO B
atMoc(epi 3emili UMM CHPUYUHSAIOTH IOCTYIOBE
MiABWINCHHA  Temreparypu  moBiTpsa. lLle, 3a
NPOTHO3aMH, MOXE NPHU3BECTH 10 KaTacTpoiuHHX
HACHiAKIB (4acTe BHWHUKHEHHA YparaHiB, TaHEHHS
JHOJIOBUKIB, MiABHIICHHSA pPiBHA Boau y CBiTOBOMY
okeani Ta iH.). ToMy [dOCHIIKEHHs TPOIECIB
TpaHcdopmalii TpyHTIB IMiJ BIUIMBOM OCYLITyBaJIbHOT

CYNPOBOJUTHCS BUKHIOM B arMoc(epy HapHUKOBHX
rasiB, € HaJ3BUYAHO aKTyaJIbHHUM.

AHaJi3 octaHHix nmyOJikaniii Ta nocaigKeHb 3
oopanoi nmpodiaemu. Hag MOXITUBICTIO €(EKTHBHOTO
BUKOPHCTAHHS OCYIICHHX 3€Mellb IpalioBaia HHU3Ka
mpoBigarx BuyeHHXx (B. €. AumekcieBchkmit, C. T.
Bozniok, C. I'. Ckoponanos, M. H. [lleBuenko, I1. T
umenko, ®. B. 3y3yk Ta iH.). BigoMi psn MeToauk
BU3HAYCHHS PIBHS aHTPOIOTeHHOI TpaHchopMarlii
naaamadris, 3aIPOIIOHOBAHMX BYECHUMU.
Haiinommpenimoro € 6anpHa ouinka [1. I'. [umenka,
sSKa € 3PYYHOI I IOBUAKOI KIJBKICHOI OLIHKA
antporioreHHoi TtpaHcdopmanii saHmWAPTIB, 110
BpaxOBY€ paHr Ta iHAEKC TIHOWMHH TpaHchopMaril
NEeBHOro By JaHamadry [6]. OqHak iHACKC TITHOUHI
AHTPOIIOTEHHOT Tparchopmarii, o
BUKOPHUCTOBYETBCS y I METOAUII € BEIHYHHOIO
y3araJbHEHOI0 1 He MoOXe OyTH BHKOPHCTaHUH IS
aHaizy TpaHchopmarii KOKHOT CKJIa/I0BOT
HaBKOJIMIIHBOTO PUPOIHOTO CEPEIOBHIIIA.

MeTra Ta 3aBAaHHA AOCHiKeHHS. MeToro
JIAHOTO JIOCIIJDKEHHS € KOHCTPYKTHBHO-TeorpadiyHui
aHaimi3 TpaHcopMariiiHMX TpoIeciB B IpyHTaX
BHACJIJIOK OCYIIYBAIBGHOI Memiopanii. 3aBJaHHIMH €:
3’ACyBaHHS ICHYIOUHMX YSBJICHb NP0 TpaHC(hOpMAIliio

IPYHTIB, aHali3 OCOOJMBOCTEH METOHOIOTIYHIX
MiAXOMiB;  OIliHKa TpoOieM Ta  OKPECIEeHHS
MEPCIEKTHBHUX IUIAX1B MIOBOJKEHHS 3

TpaHC(HOPMOBAHNUMH IPyHTAMH.
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PesynbTaTn AOCTiTKEeHHSA Ta ix
OOIpyHTYBaHHfl. BONOTHI IPYHTH TMOIIMpPEHI Ha
teputopii BonmHCcBKOI 00macTi, 0co0MMBO B Mexax
[Monicekoi Hu3oBHMHM, B ponmHax I[lpum'sti, Typii,
Lupy, Croxomy [7]. Ix 3aranbra nnoma cranosuts 374
THC. ra. 3HAYHOMY PO3BHUTKOBI OOJIOTHOTO Mpolecy

CIpusie BENUKa KUIBKICTh OMaAiB, pPIBHUHHICTD
TepuTOopii, cnadka ApeHyro4a poJib PiuoK.
Micna OCYIIICHHS i TIPOBEICHHS

arpoMesiopaTHBHUX 3aXOAiB OOJOTHI IPYHTH B HepIIi
JECATHIITTS] IEPETBOPIOIOTECS Y BHCOKONPOAYKTHUBHI
clUIbChKOTOCIIONApChKi yrians. BoHm mnpumatHi 1us
BUPOIIYBaHHA BHUCOKHX BpO’KaiB OBOYIB, KapTOILII,
0araTopiyHHMX TpaB, KOHOIEJb Ta iHIIUX KyJbTyp [1].

Uepe3 neskuii 9ac Ha OCYMEHHX TOPHOBHX
IPYHTaX aKTHBHO IIOYMHAIOTh IIPOTIKATH IPOLECH
MiHepamizanii Topdpy. BaxkmuBuM mpu OCBO€HHI mHX
MAaCHBIB TMiJ] CUIbCBKOTOCHOJAPChKI KYJIbTYPH €
peryIoBaHHI 3aIaciB OPraHiYHOT PEYOBUHU 1 TEMTIB ii
MiHepaizaii. e 3IICHIOETBCS HIISIXOM
JBOCTOPOHHBOTO PETYIIOBAaHHA BOJHO-IIOBITPSHOTO
PEeXKUMY 1 BAOOPOM ONTHMAIBHOT CTPYKTYPH MOCIBHUX
wiom. SIKmo mporec IiHTEHCHMBHOI MiHepai3aril
Topy He 3YNUHUTH, TO TOP(OBUIIA CEPEIHBOT
noty>kHocTi (1 M) MiHepamizytoThecs depe3 50-60 pokiB

[8].

Kpiwm Toro, piBeHh BUKHAIB TAPHUKOBHX Ta3iB IS
pisHuX KpaiH 3 1998 poky Bu3HauaBcs KioTcbkum
nporokonom OOH [9], a 3 2015 poky — ITapu3bkoro
yrogoro [10]. YkpaiHa Takok BXOAUTH 0 TPYIH KpaiH,
ki mignucand, sk KioTChKHIT MPOTOKON Tak 1
IMapuseky yromy. Tomy Ha BCiX BHPOOHHMITBax
BEJICTHCS 00K BUKHU/IIB TAPHUKOBHX T'a3iB 1 HOJA€THCS
JI0O PETIOHANBHUX EKOJIOTIYHHX YCTaHOB Y BHIJIAII

NEPEBUILMIN CBOI KBOTU KYIYIOTh 3MILOK KBOT Y
JIepIKaB, AKi HE JOCATIIN BCTAHOBIICHOTO IS HUX PiBHA
BUKUiB [4, 5].

BUKMIM MAapHUKOBUX a3iB MEPepaxoBYIOTHCSA Ha

ekBiBaJeHT JHiokcuay Byriemio  COie., SKUH
BU3HaYaeThes 3a GopMyInoro
COyexs. = CO, + 21CH, + 310N O,, TOH/pix
)

ne CO; — emicis giokcuny kapOony, 1/pik; CHs —
emicis merany, T/pix; NO2 — emicia miokcumy
HITpOTEHY, T/piK.

Y cBiroBoMy OamaHCi TapHUKOBHX Ta3iB
3abosoueHi 3emili 1 TOp(hOBHIA PO3IIATAIOTECS K
MPUPOIHI aKyMYISTOPH KapOOHy, IO 3MEHIIYIOTh
Bmict CO; B armocdepi, Tak 1 mKepena emicil
mapauKoBUX TasziB [11, 12]. Bunywenns CO: 3
atMoc(epu BinOyBaeTbcsi B mpoueci (HOTOCHHTE3Y
pocmuH. HakonmuenHs 1 30epekeHHS KapOOHY
BiZIOyBa€eThCS pu TOp(OyTBOPEHHI i
TophoHakonmdeHHi. CaMe opraHidyHa pedoBHHA TOPDY
CIpUsiE YTBOPCHHIO KapOOHOBMICHUX T'a3iB B YMOBax
BHCOKOi OOBOTHEHOCTI Top¢doBHIIAa 1 3a HecTadi
KHCHIO.

Ha 3abomoueHmx 3emmsix 1 TOpQOBUIIAX,
OCYLICHUX MiJ| CLIbCHKOTOCIIONAPCHKI YTifds 4u JIIst
BunoOyBaHHs TOp(dy, eMmicis NapHUKOBHX Ta3iB €
3HaYHO BHINOK, HIK i3 TEPUTOpiH, 30epeKeHuX Yy
NPUPOTHOMY CTaHI YHM OCYIIEHHMX 1 3aliCHCHHX.
3uaueHHs emicii napHukoBux raszis (CO», CHs ta N2O)
3aJI@KHO BiJl HAmNpsIMy BUKOPHCTAaHHsS 3a00JI0YEHHX
3eMerb i TOpQOBUII HaBeneHO B Tabm. 1 (Bim emHi
3HAUEHHs O3HAYalOTh M0 ra3 HE BUAULIETbCI 3
TEPUTOPIi, a MOTIMHAETHCS 11 POCIUHHICTIO) [5].

3BITIB. 3a MiACYMKaMH PpOKYy JiepXKaBH, SKi
Tab6mmms 1
Emicisi napHuKoBHX ra3iB i3 Top$oBHX pogoOBHIL
No, Hamnpsim BukopucTanHs TOphoBOro O:I[I/IHI/ILII Co, CH, N;O
3/m pOJIoBHIIA BUMIPIOBaHHS
1 BonoTa i TopdoBwa, 36epe>i<eH1 y Kr/ra-pik 8560 70 14
MPUPOJHOMY CTaHi
2 Borota i TopdhoBHIIa OCYIIIeHI Ta 3aJTiCHeH] KI/Ta-pik -515,0 0,00 8,2
Borora i TopdoBuIIa, ocymieHi mix ¢/t L 13000 — -1,0- 11,0-
3 yrim Kr/rapix 31000 +10 | 180
4 BunoOysanHs Topdy KI/Ta-pik 10600,0 67,0 10
5 CramoBanss Tophy kr/TJ Dk 106 0,005 0,002

IMpouec axkymynsamii kapOOHy Ha HaJMipHO
3BOJIOXKEHUX TEPUTOPISX, 30€peKEHUX Y TMPHUPOIHOMY
CTaHi, BIiIOYBAa€ThCSI 33 PaxXyHOK  HEMOBHOTO
OioxiMigHOTO pO3KIamy pociauH. Ha 3abomodueHmx
3eMisiX 1 TopdoBHIIAX, 30epeKEHNUX y HPHUPOIHOMY
craHi, akymymoerbcss Big 100 mo 500 kr/ra-pik
kapOoHy, 1m0 BignoBimae emicii CO; 367,0-
1835,0 xr/ra-pik [5]. 3HaueHHs akymyisinii kapOoHy
3aJIeKUTh Bijl BiKy TOp(OBHUINA i MOKe OyTH BU3HAUYEHE
3a opMyJI0I0:

C =C,y e *, r/m?pixk, )

ne Co — moyaTrkoBa HOpMa aKyMyJsLii KapOoHy,
Kr/ra-pi; a — koediuient, pik?; t — ik Topdosoro
poxoBuia, pokis [12].

OTxe, MPOAYKTUBHICTH TOP(HOBOTO POIOBHIIA TIO
aKyMyJusinii KapOOHY 3HMXKYETbCS 3 4acoM Y IBa-TPH

pasu. Bik TopdoBuma HaOIMKEHO BH3HAYAIOTH 3a
MIOTYXHICTIO Iapy TOpQy 3 yMOBH HOTO HAKOTTNYEHHS,
B cepeanbomy, 0,5—1,0 mm/pik.

Xoua 30epexkeHi y IpUPOIHOMY CTaHi OoJoTa i
TOpQOBHIIA € aKyMYJISITOpaMH KapOOHY, 3 X TIOBEpXHi
BiZIOYBA€THCS eMicisi MeTaHy, siIka 3HaYHO 3pOCTae 3
BiKOM, Ta € mKimmBimow, 3a emicito CO. [12].
3aximHuMu  QaxiBISIMHM TPONOHYEThCS  PO3poOKa
cTapux TOP(QOBUX PpOJNOBUII Ta 1X TIOBTOpPHE
3abonmouyenHs [13]. Taki nii JO3BONSIOTH 3HHU3UTH
emiciro ekBiBanenTy CO: 10 50% [13]. TIpoTsirom poxy
eMiCisi TApHUKOBHX T'a3iB € HEOXHOPIAHOK0. Y XOIOIHY
TIOPY POKY 3HM)KY€EThCS, @ B TEILTY — IiJIBUIYETHCS.

Jlns OmiHKM 3arajJbHOTO PIBHSA MEPETBOPEHOCTI
arMoc(epn TMOTPIOHO [1OJATKOBO TIOPIBHATH piBHI
emicii TNapHHUKOBHX Ta3iB 3a IHIIUX HAMPIMKIB
3eMJICKOPHCTYBaHHS, $Ki BHUKOPHCTOBYIOTbCS HpH


http://uk.wikipedia.org/w/index.php?title=%D0%90%D0%B3%D1%80%D0%BE%D0%BC%D0%B5%D0%BB%D1%96%D0%BE%D1%80%D0%B0%D1%86%D1%96%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%A1%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%BE%D0%B3%D0%BE%D1%81%D0%BF%D0%BE%D0%B4%D0%B0%D1%80%D1%81%D1%8C%D0%BA%D1%96_%D1%83%D0%B3%D1%96%D0%B4%D0%B4%D1%8F
http://uk.wikipedia.org/wiki/%D0%9E%D0%B2%D0%BE%D1%87
http://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D1%82%D0%BE%D0%BF%D0%BB%D1%8F
http://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D0%B8
http://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%BE%D0%BF%D0%BB%D1%96
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OIIiHIII AaHTPOTIOTEHHOI MEePETBOPEHOCTI JTaHAmMA(TIB,
TaKUX SK: 3aloBiIHI TepuTOpil, JiCH, IyKH Ta
MacOBHUINA, OaraTOpidyHi Haca/LKEHHS, OpHI 3eMi,
3emiti 3a0y/I0BH, BOJIOCXOBHIIA, 3€MJIi TIPOMHCIOBOTO
BUKOPUCTAHHS 1 3eMJli TOpYIIeHI BHIOOYBaHHSIM
KOpUCHUX KonaiuH. KpyrooOir kapOoHy y mnpuponi
300pakeHo Ha puc. 1.

VYci IpyHTH, SIKI MICTSTH OpraHi4Hy YacTUHY €
JOKepeJlaMy eMicii TapHUKOBUX Ta3iB, mepeBakHo COo.

UuM OinpIe TPYHT MICTHTH OPTaHIYHOI YaCTHHU THM
111 eMicis € IHTeHCUBHIIIOKW. MeTaH MOXKe BUIIIATUCS
3 IPYHTIB IpH IX HAJAMIPHOMY 3BOJOKEHHI, TIOKCHI
HITpOTEHY — TIpU  BHUKODHCTaHHI  TEXHOJOTiH
3eMJIepoOCTBa 31 BHECEHHAM HITpaTHHX X0OpHB, a
TAaKOXX BHUPOLIYBaHHI POCIHUH, SKI aKyMYJIOIOTh
HiTpoTeH (TepeBakHO 0000BI KyJIBTYPH).

Puc. 1. Kpyzoobiz kapbony y npupooi [14]

Ha  3amoBigHux  TepuTopisx,  3a3BHU4ai,
30€piraeTbCsi NPUPOJHA POCIMHHICTD, KA aKyMYJIOE
KapOoH, mepeTBoproroun mpu 1poMy CO; y mporeci
tdotocunTe3y. Tomy piBeHb akymymsamii CO, Ha X
TEPUTOPIsiX, B OCHOBHOMY, 3HAYHO TEPEBUILYE PIBEHb
eMicii TapHIKOBHX Ta3iB y IIepepaxyHKy Ha EKBIBaJICHT
CO,. BHUHATKOM MOXYTb OyTH cTapi TopdoBHIIa 3
mrapoM top¢y Oinmbie 2 M, 30epexeHi y IpHpOTHOMY
CTaHi, fKi MOYMHAIOTH IHTEHCHBHO BHILIATH METaH.
Le#t mpomec MATPUMYETBCS  KHUTTEMISUIBHICTIO
aHaepOOHMX METaHTeHHUX OaKTepiil.

Jlicu € HANOLIBITUME TIPUPOTHAMU
aKyMyJsITopaMd  KapOOHy, TOMY Ha 3aJIiCHEHHX
Tepuropisix ~ piBeHb  akymyssinii  CO,  3Ha4yHO
MIEPEBUIILY€ piBEHb eMicii MapHUKOBHX Ta3iB. HaBiTh Ha
OCYIIICHHUX 3a00JI0YCHUX 3eMJISIX 1 TIOTIM 3aJTiICHCHUX IIsI
TEH/ICHIIIS 30epiracThcs.

Ha nmykax Ta macoBwuiiax, ¢ € J0CTaTHs KiJbKICTh
3e1eHOi pocimHHOCTI  piBeHb norimuHaHHA — CO>
nepeBuIllye piBeHb Horo ewmicii. Ha ocymenux
TEPUTOPIsX, 10 BUKOPUCTOBYIOTHCS ITiI CIHOKOCH Ta
MacoBHINA, i€ HE BHUKOHYIOTH pOOIT 3 00pOOITKY
IpyHTY, piBeHb ewmicii Ta mormmHaHHI CO> €
MPUOIU3HO OTHAKOBUMHU.

Ha opHHX 3eMix ewicis TapHHKOBHX Tra3iB
iHTeHCU(IKyeThCS 0OpPOOITKOM TIpPYHTY, MpoIecaMu
pO3KJIaly ~ 3QIMIIKIB  POCIMH Ta  BHECEHHSAM
MiHepanbHUX A00puB. EMicis mapHUKOBHX TaziB y
nepepaxyHky Ha ekBiBaeHT CO. mepeBuILye iX
MOTJIMHAHHS Ta aKyMYJISLI0 POCIUHHICTIO.

Ha 3emmax  mix  3abymoBoio,  3eMiIX
MPOMHUCIOBOTO  MPU3HAYEHHS Ta  TPaHCIOPTHOL
IHQpacTPpyKTypH BiOYBa€THCS IHTEHCUBHE BUAIJICHHS
MApHUKOBHUX Ta3iB BHACIIJOK CIIAJIOBaHHA MaJINBa,
PO3KJIaly CMITTS, XUTTEASUIBHOCTI TBAPHH Ta 1HIIUX
TIPOIIECiB.

[Tpu cnantoBaHHI aJIMBa y IepepaxyHKy Ha OJHY
TOHY KapOoHy yTBOproeThes 3,67 T CO». 3anexHo Bixg
YMOB CHAIIOBaHHS 1 MPUCAJOK A0 MalUB MOXYTh
BHUIULATHCS ¥ 1HIN TMapHUKOBI ra3d, Taki SK METaH,
OKCHIU KapOoHy, HiTporeHy Ta iHmn. OCHOBHUMH
JUKepelaMH BUKHAIB € KOTENbHI, eIeKTPOCTAaHIIl,
TEXHOJIOTIYHI ~ TpolecH  BUPOOHHLTB,  JIBUTYHHU
BHYTPIIIHBOTO 3TOPAHHS TPAHCIIOPTY Ta iHIII.

OCHOBHUMH  KOPDHUCHMMH  KOIQJIMHAMH,  SKi
BHIOOYyBaloTh y BomuHCBKiT o0macti € Byrimis
(00’enHanus «BonuHbBYTILI») Ta TOPG (00’ €IHAHHS
«BomueBTOP)»). Y mpomeci BHAOOYBaHHS BYTLLIA
BUIISIETHCSA METaH, 10 3HAXOAUTHCS y TOPOKHUHAX
Ta Mopax BYTiIbHHX IiacTiB. CHCTEMOIO BEHTHIIALIT 3
IIaXT [ei MeTaH IM0aeThCs Ha TTOBepXHI0. HackoromHi
BiZOMI TEXHOJIOTIT IS 3HEMIKOKEHHS [UX BUKHUJIB
IIUISIXOM CIIAIIOBaHHS METaHy 1 BYTUIBHOTO THITY 3
BEHTWIALIMHUX  CUCTEM  IIaxT. llicad  1boro
yTBOproeTbcst COz, SKWA € MEHII IIKiJIJIHBUM
MapHUKOBHM Ta30M.

Emicis mapHMKOBMX Ta3iB mpu BHIOOyBaHHI
Topdy, Takox, € cyrreBoio (Tabm. 1). Ilpu mnpomy
BHIUIETHCSA, B OCHOBHOMY, CO> depe3 MiHepalizallio
OpraHi4HO1 peuoBHHU TOP(DY.

Otxe, piBHI ewmicii MTapHUKOBHUX Ta3iB Ha
TEPUTOPISAX 3 pizHUM BUKOPUCTAHHAM €
HeopHakoBuMH. OcylnlyBallbHa MeJiopalist IPyHTIB
iHTeHCU(iKye Tporec eMicii MapHWKOBUX Ta3ziB, IO
OyJI0 BUKOPHUCTAHO JUIsI PO3POOKM OaiabHOI OLIHKH
pIBHS aHTPOTOTeHHOi TpaHchopmarii armochepu
(tabmn. 2).

Jliist BpaxyBaHHS BIUIMBY SIKICHUX TOKa3HUKIB Ha
npouec  TpaHcdopmamnii  TPYHTIB  CKJIQJOBHX
MIPUPOJHOTO cepeoBuIna BonuHChKo1 oOmacTi mif
BIIJIMBOM OCYIIyBaJIbHOL Metiopanii Oyna
BukopurcTtana Metoauka 1. I'. Illumenka [6] 3 Takumu
JIOTIOBHEHHSIMHU: KoedirieHT aHTPOIIOTE€HHOT
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TpaHcopMarllii po3paxoByBaBCS OKPEMO IS TaKUX
CKJIQJIOBUX: pelbedy Ta TIPYHTIB, POCIMHHOCTI Ta
TBApPUHHOTO CBITY, BOJHOTO PEXHMY Ta aTMocdepu;
cyMapHHH Koe(illieHT aHTpOIOTeHHOI TpaHchopMartii
BU3HAUaBCsA K CEpPeNHE 3HAYCHHS MDK LUMH
KoedilieHTaMu.

BpaxoByroun 11i JONOBHEHHS OyJO IPOBEACHO
TaKi pO3paxyHKH.

1. KoedimienT aHTpomoreHHoi TpaHCcopmaii
penbedy Ta TPYHTIB, POCIMHHOCTI Ta TBapUHHOIO

po3paxoByBaBcst 3a Qopmynoro II. I'. Ilumenka,
MIEPETBOPEHOIO JI0 TAKOT'O BUIY:

YiL1Pisi
Ky = =50 3)

Jie S; — CTYIHb aHTPOINOTreHHOI TpaHchopmarii
Tepuropii, 3afHATOT IIEBHUM BHUIOM
TIPUPOIOKOPUCTYBAHHS; P; — IJIOIIA TEPUTOPII IEBHOTO
BUYy TPHPOAOKOPHUCTYBaHHSI (y %); N — KIIBbKICTh
BU/IIB TPUPOJOKOPHCTYBAHHS B MeXaX KOHTYpY
perioHy.

CBITY, BOJIHOTO pexuMy Ta aTMochepu
Tabnuus 2
Injexcu raMOMHU aHTPoNorenHoi Tpancdopmanii atmochepu
e 3HaueHHs CTyTeHs
5 /; XapakTepHUCTHKa BOJHOTO PEKUMY TTOBEPXHEBHX Ta ITiI3EMHHX BOJT Tpanachopmarii
arMochepu
1 TepuTopii Ha SIKMX PiBSHB MOTJIMHAHHS €KBIBAJICHTY JIOKCHTY BYTJICITIO 3HAYHO 1

TICPEBHIILYE PIBEHb HOro eMicii (PUPO/IHI 3aI0BIIHI TEPUTOPIT, JICH)

Teputopii Ha SIKUX PIBCHb MOTTHHAHHS CKBIBAJICHTY JTIOKCHITY BYTJICITIO
2 TIEPEBHIIY€ PiBEHb HOTO eMicii (ITacoBHINA, CIHOKOCH, OaraTopiuHi Haca PKeHHS, 4
JIICH Ha OCYIIICHUX TEPUTOPIsX, 00JIOTA i 3a007I04YEHI TEPHTOPIT)

TepuTopii Ha SIKMX PiBEHB EMICii €KBIBAJICHTY JIIOKCHTY BYTJICITIO 1 piBEHb HOTO

3 MOTJIMHAHHS MPUOJIM3HO OTHAKOBI (CIHOKOCH Ta NMACOBHIIA HA OCYIIICHHUX 8
TEPUTOPISX)
Teputopii Ha SIKMX PIBEHb EMICIT EKBIBAICHTY TIOKCHAY BYTJIEIIO IIEPEBHUIILYE
4 PpiBeHb HOro MOTJIMHAHHSA (OpHI 3¢MJTi, CIHOKOCH Ta ITACOBHIIIA HA OCYIIICHHUX 12
3eMJISIX, €PY/I0BaHI 3eMJII, INTYYHI BOJOHMHUIIA Ta KAHAJIN)
5 TepuTopii Ha SIKMX PiBEHb €MICi €KBIBAJICHTY JIIOKCHTY BYTJICIFO BUCOKHIA 16
(cipCchKa 3a0y10Ba, OPHI 3eMJTi HA OCYIIIEHHMX TEPUTOPISIX, BUAOOYBaHH: TOpdyY)
6 Teputopii Ha SKUX PIBEHb eMiCil eKBIBICHTY HIOKCHIY BYTJICIIFO TyKE BUCOKHUIA 20

(MicbKa 3a0y10Ba, TPAHCTIOPTHI MaricCTpai, 3¢MJTi MPOMHUCIIOBOTO BUKOPHUCTAHHSI)

Cryminb aHTPOIIOTEHHOI Tpanchopmarii
TepuTopii 3aiHATOl IIEBHUM BUJIOM
NPUPOJOKOPUCTYBAaHHSA, IO J00pe KOpemoe 3

merogukoro II. I'. Illumienka, BH3HA4YaBCA 3a

TparchopMmarii maHAmAPTiB, N — KIIBKICTH BHUIB

MIPUPOJIOKOPUCTYBAHHSI B MEXKaxX KOHTYPY PErioHy.
IHnexcu rmubmHA TpaHcopMallii mpuiiMaics 3a

meronukoro II. T IllumeHka Juid pPO3paxyHKY

thopmyoro: koedimieHTy Tpanchopmarii. B okpemi rpymm Oymu
_on BUJIUICHI: JIICH, JIYKM Ta MACOBHWIIA 1 OPHI 3eMJIi Ha
i = Xi-1 714 @ o - - 5
YIICHNX  TEPUTOPIAX 3  IHAEKCOM  TIMOMHHU
Je I; — paHr aHTpomoreHHoi Tpancdopmanii  amTponoreHHoi Tpanchopmarii 1,40; epomgosani 3emii
TepUTOPii, 3aiHATOl MIEBHUM BHJOM 3 iHAEKCOM DJIHOMHH aHTPOIIOTEHHOI TpaHCQopmarlii
NPUPOIOKOPUCTYBAHHA; (; — iHOekC TmubmaM 1,55 (tabm. 3).
Tab6muus 3
Cryneni Tpancdopmanii tanamadgTiB 32 pisSHUMH BHIAMHU 3eMJIeKOPUCTYBAHHS
Ne Cryminp Crymiae TpaHchopMallii Crymisp Crymiab
1'1/1_'1 Buu 3emiiekoprcTyBanHst | TpaHchopMarrii POCIIMHHOTO Ta Tpancdopmartii Tpancdopmartii
penbedy Ta IPYHTIB | TBapHHHOTO CBITY BOJTHOTO PEXKHMY arMocepu
1 TIPHPOJIH 3aTOBITHi 1 1 1 1
TepUTOPIi
2 JIcH 2,15 2,15 4 1
3 Oornota Ta 3a6g?oqu1 3,40 3,40 4 4
TEpUTOPIi
4.1 JIYKH Ta NTACOBHINA 4,76 4,76 4 4
40| JIYKH TATIACOBHINA HA 5,80 5,80 20 12
OCYIIICHHX TEPHTOPIsIX
5| OararopiuHi HaCAJDKCHHS 6,22 6,22 8 4
6.1 OpHi 3eMJti 7,79 7,79 8 12
p.o| OPHI 3eMITi Ha OCYIIEHNX 873 873 20 16
TEPUTOPIsIX
6.3 €pOJI0BaHi 3eMiti 9,66 9,66 8 12
7 CLITBCBKA 3a0y/10Ba 9,46 9,46 12 16
8 MichKa 3a0y0Ba 11,23 11,23 16 20
9| BOIOCXOBHIIA, KAHAIM 13,11 13,11 20 12
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10| TtpamcmopTHi MaricTpai 15,62 15,62 12 20
11|  3ewinpowuciosoro 17.76 17.76 16 20
BUKOPUCTAHHS
3eMJTi TIOpyTIeH1
12| BUIOOYBaHHSM KOPUCHHX 20,00 20,00 16 16
KOMTJIUH (Topdy)

ToOTo Mg ocymeHnx 3eMenb NpuiiMaBcs iHIeKe
TIMOMHM aHTPOTIOTEHHOT TpaHchopMallil, TAaKUH ke K
JULSL INTYYHUX BOJOMMMUI i KaHAJIB, a JUI epOIOBaHUX
3eMelib — TaKHH ke K 1 JUIsl 3eMeNb IPOMHCIOBOTO
BUKOPHCTaHHA. 3HA4YCHHS CTYIEHS aHTPOIOTeHHOT
Tpancdopmarii Teputopii pospaxoBani 3a (4)
cranoBwH Bix 1 mo 19,2. Jlng 3pyqHOCTI mKairy OyIo
3MIHEHO TIPONOPLIHHO 3HAYEHHSM PO3PaxOBaHHUX
crymeHiB Big 1 g0 20 (tabm. 3).

BucHOBKHM Ta TepCHeKTHBM  MOAAJTBIIHMX
pociaimxkens. Ilpm  BpaxyBaHHI  aHTPOIIOTEHHOI
TpaHchopmamii atMocdepu ansA BUOOPY BEIUIHHU
CTYNEHsl aHTPONOTeHHOi TpaHchopmalii arMmochepu
Oynu BpaxoBaHi piBHI BHUKHIIB MapHUKOBHX Ta3iB 3
pisHUX [pKepeln 3a ekBiBasieHTOM CO,. 30Kpema, mpu
OCYIIyBaJIBHIM Memiopariii BiIOyBaeTbcs IHTCHCHBHA
MiHepati3alis OpraHi4YHOl YaCTUHH TIPYHTY, IO
CYTIPOBOJIKYETBCA CYTTEBUM 3OUIBIICHHSAM eMicii
MapHUKOBUX Ta3iB i, BIAMOBIAHO, ekBiBaneHTY COy, sIKi
pernamenTyroThcs Ilapuspkoro  yromor PamkoBoi
koueenuii OOH mpo 3minu kiaimary 2015 poky.

Jns po3paxyHKy KoeimieHTy TpaHcopmarii
aTMocdepy CTYIEHI aHTPOIOreHHOI TpaHchopMariil
atMocheprn OyiaM TOMiIeHI Ha OICTh Tpym 3i
3Ha4YeHHsMH Bix 1 g0 20, 3a/eXHO BiJ PIBHSA BHKHIIB
CO; (tabm. 2).

Po3paxoBani Ta  oOIpyHTOBaHi  CTymeHi
AHTPOIIOT€HHOT TpaHchopmanii CKJIaJJOBHX
MPUPOTHOTO CEPEAOBHIIA IS PI3HUX TUIIIB TEPUTOPIH.
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IMAIIMJVIOMABHUPYCHASA NTHOEKIIUA KAK MEJIUKO-COLITUAJIBHASA ITPOBJIEMA
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children's skin and venereal diseases, AIDS.
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PAPILLOMAVIRAL INFECTION AS A MEDICAL AND SOCIAL PROBLEM

AHoTanus. B craTbe 0OTMEUEHBI aCHIEKTHI MTATHMIUIOMaBUPYCHON HH(EKLUK KaK 0/IHA U3 YACTO BCTPEYaEMBbIX
mpobieM B MEIUIMHE B I[€JIOM, KOTOPBIE ONUPAINCh HA TaHHbIC JTUTEPATypHBIX UCTOUYHHKOB, U UMEIOT 0COOYIO

ICHHOCTH B ICPMATOJIOTHU.

Summary. The article notes the aspects of human papillomavirus infection as one of the most common
problems in medicine in general, which relied on the data of literary sources, and are of particular value in

dermatology.

Knrouesvie cnosa: eupyc, ananus, npobaema, Koxca, acnexmol.

Key words: virus, analysis, problem, skin, aspects.

[anmunomaBupycna  uwHpeknu  ([IBU) B
HAcTOsIIeE BpEMs SIBIIETCS CEPhE3HOM MEIUKO-
COLMATBbHON npoOJieMoii u peIMETOM
Pa3HOCTOPOHHUX  HUCCIEJOBAHMHM  Cpeau  Bpaudei
Pa3IMYHbIX CHIENUATBLHOCTEH B CBS3U C PE3KHUM POCTOM
3a00JIeBaEMOCTH BO MHOTHX CTpaHax MHpA.

B SMUAEMHUOJIOTUIECKOM Haa3ope 3a
MHQEKIIMOHHBIMY 3a00JI€BaHUSIMH HAKOILIEH OOJIBIION
OIIBIT, Pa3pabOTaHbl TEOPETUUECKHE, METOANIECKUE U
OpTaHM3aIIOHHBIE OCHOBBI, OTIPEIEIICHBI 0COOEHHOCTH
SMMIEMHUOIOTHYECKON  AMAarHOCTHKH B CHCTEME
HaJ30pa 3a KOHKPETHBIMH MH(peKuusMu. Peanmzarus
IeJICHATIPABJICHHBIX MepP MPO(HIAKTHKH, OCHOBAaHHBIX
Ha pe3yJbTaTax SIHIEMUOJOTHYECKOro HaA30pa,
npuBesa K 3HAYUTEIBHOMY CHIKEHHIO
3a00JIeBaEMOCTH ¥ MOCJEIYIOIIeH  JIMKBUIAILMU
OT/EJIBHBIX HO30JIOTHYECKUX (HOPM.

350KauecTBeHHbIE HOBOOOPA30BaHHsI OTHOCATCS K
YHCITy OJHOW M3 HanboJiee aKTyalbHBIX MEIUIIMHCKUX
M couuanbHbix mpobnem. CoriacHO  JaHHBIM
MeskyHapoTHOTO areHTCTBa 10 M3YYEHHIO pakKa
(MJIMP/TIARC) B Mupe exeromHo 3aboieBaeT
37I0Ka4eCTBEHHBIMH HOBOOOpasoBaHmsiMu Oonee 10
MHJUTMOHOB Y€JIOBEK, 23 MHJUTHOHA YEJIOBEK XHBYT C
JIMarHO30M PaK, YCTAaHOBJICHHBIM B IIOCJIETHHE 5 JIET, U
6 MUJUTMOHOB YMHPAIOT OT TO MaTOJIOTHH .

OTedecTBEHHBIMH  aBTOpPaMH  JIUTEPATYPHBIX
HCTOYHHMKOB OTMEYEHO ,4TO ¢ Hadama 90-x romoB XX
Beka B Poccwuiickoit ®Peneparu (PD) exeromno
peructpupyercss Oomee 400 000 HOBBIX ciTydaeB
3JI0Ka4eCTBEHHBIX HOBOOOpazoBaHui, n 6osree 260 000
YeJIOBEK YMHPAIOT OT HEOIUIA3Uil C Pa3IM4yHOH, B TOM
YKcile MHOXECTBEHHOH JIOKalM3alueld —Ipolecca.
[TokazaTenb pacrpocTpaHEeHHOCTH 3J0KaueCTBEHHBIX

HOBOOOpa3zoBanwmii B Poccnu B 2003 r. mpessicin 1500
Ha 100 000 HaceneHus. Ha GonmpmmHCTBE TEppUTOpUi
PO umeer MecTo TEHAGHIMS K POCTY KaK «TpyOBIX»,
TaK u CTaHJapTH30BaHHBIX nokasaresnen
3a00JIeBaEMOCTH.

B nurtepaTypHBIX MCTOYHHMKAaX HaMHU OOHapyKeH
UHTEpeCHbIH (akT O TOM ,4TO B MOCJIEIHHE
Jecatwiietuss XX BEka JOKazaHa Beayllias poJib
HEKOTOPBIX XpPOHMYECKNX MH(EKINI 1 MHBA3UH B 3TH
MaTOreHe3e  3JI0KAYeCTBEHHBIX  HOBOOOpa3oBaHMIT
OTICNBHBIX JIoKanmu3anuit. B myOmukammsx MAWP
YKa3aHoO, YTO C XPOHHYECKUMH HH(EKIHSIMU MOXET
OBITH CBs3aHO OT 9% (B pa3BUTHIX cTpaHax) 10 23% (B
Pa3BHBAIOIINXCS CTPAHAX) BCEX CIIyYaeB paKa .

A Takxe aBTOpaMH OTMEYEHO ,4TO Hambojee
APKUM IIPUMEPOM ACCOLMAIINY BHPYCHBIX HHEKIUH 1
3JI0KQaYECTBEHHBIX ~ HOBOOOpA30BaHMH  SIBISIFOTCS
xporndeckue renatutsl B (XI'B), C (XT'C), D (XI'b) u
renaronesutosipaas kapiuuHoMa (I'LK). TTo onenkam
skcriepToB MAUP, 80% ciydaes paka nieueHu CBSI3aHbI
¢ xponnueckumu renaruramu B, C, D u neueHoOUHbIMU
nmapasutamMu . Yacrtora €XerogHOro BO3HHKHOBEHHUS
'K y 6ompHBIX ¢ MaHU(ECTHBIMU (POPMAMH IIHIPPO3a
mevenu (L{IT) mocturaet 3-6% . OTHOCUTENBHBIN PUCK
pasButus I'1IK y maniueHToB ¢ BUPYCHBIMY reaTUTaAMH
B u C, no naHHBIM pa3HBIX aBTOPOB, COCTABISIET OT
necatkoB o 500 u Gonee pa3 . Puck dpopmupoBaHus
I'IK 3HaunTensHO BO3pacTaeT MpH HHOUITUPOBAHUU
Bupycom rematuta B (BI'B) B mepuHaTampHOM
Meprosie W PaHHEM JETCKOM BO3pacTe, a Takke Ipu
COYeTaHNH HeCKONbKHX (hakTopoB pucka: XI'B u XI'C,
XI'C wm 3noynorpeGienue ankoroneM , XIB wu
ynorpebnenne ¢ mumeid aduorokcuHa , XI'B u
ONHUCTOPXO3HAsl UHBA3US .
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K uucmy arpeccuBHbIX — (DaKTOpPOB — pHCKa
(hopMHpOBaHUs paka IEYEHH OTHOCHTCS BO3/ICHCTBHUE
BUHWI XJIOpUJA B IPOU3BOACTBEHHBIX YCIIOBHAX
BaxxHoé 3HaueHME MMEET COCTOSHHE MMMYHHOM
cucteMsl u HLA-¢peHotun denoBeka Pan
ucciefioBaTeel  OTMEUYaloT pojib  XPOHHUYECKOH
WHBAa3UM HEKOTOPBIMHM IApa3sHTaMH, TaKUMH Kak
Clonorchis sinensis, Opisthorchis viverrini B pa3BuTuI
paka Ie4eHHU, U3BECTHOIO KaK XOJaHTHOKapIUHOMA .

B ostuonarorenese  pspa  omyxosied  Kak
JOOpPOKAaYeCTBEHHbIX, TaK M 3JIOKAYECTBEHHBIX, B
HacTosllee BpeMs  OOIIENpPU3HAHHONW  CUYHMTAETCs
Belylllas pONb BUPYCOB MaNMUIOMBI UeJlOBEKa
(BITY/HPV). K 3JI0Ka4E€CTBCHHBIM
HOBOOOpPa30BaHUAM, acCOLUMHMpPOBaHHBIM ¢ HPV-
nHpeKed, OTHOCAT paK INEHKH MaTKH, BYJIbBBI,
aHyca, IOJOBOr0 4Yj€Ha, POTOBOM IOJOCTH, FOPTaHHU,
KokH . Pemaromee 3HaueHWe A Pa3BUTUS JaHHOTO
HaNpaBJICHUS nMmena pa3pabotka u
COBEPILIEHCTBOBAHHE  METOJOB  T'€HOJUATHOCTHUKHU
MaMUIOMAaBHPYCHON HH(pEKIH . BakHEHIITyT0 pOoNb B
(opMHpOBaHMHM  TIPEACTaBICHHH O MEXaHU3Max
KaHIeporeHesa HMENn (dyHIaMeHTaIbHbIE
HCCIICIOBaHM, TOKa3aBIINe HAINYHE Y OHKOI'€HHBIX
BITY coGctBeHHBIX TpaHchopMupyromux reHoB E6 u
E7, a takxke cnocobnocts BITY k IauTenbHOM
MNepCUCTEHIIMM M HHTErpallid B TE€HOM KIETOK
SMUTENHs,  OOyCJIOBIMBAOLIEH  HECTaOMIBHOCTD
KJIETOYHOTO T'eHOMa PesynbraThl Hccien0BaHUSA
MAMUP B 22 crpanax mupa nokaszanu, yto JHK BITY
obHapyxuBaercst y 99% OONBHBIX paKkOM MIEHKH
MAaTKH.

Hcnonp3oBaHue 3MHAEMHOIOTHYECKOTO METOAA
Opyu  M3y4eHHH (aKTOpOB pHCKa (OPMUPOBAHUS

6one3neit CUCTEMBI KpOBOOOpAIIEHUSA ,
37I0Ka4eCTBEHHBIX HOBOOOpPa30BaHMii ,
npodeccroHabHBIX  3a00J€BaHUl  CIOCOOCTBOBAIO
COBEPILEHCTBOBAHUIO SMHUAEMHUOJIOTHYECKON

JAUArdoCTUKU U pasBUTHUIO TOAXOO0B K HpO(i)I/IJ'IaKTI/IKe
YKasaHHbIX BHUJOB TATOJIOTHUH. B HaCTOAIIEC BpEMA
pe3yNbTaThl 3THX WCCIEAOBAHUI MOTYT COCTaBHTh
OCHOBY Uil  pa3paboTKH  I[eJICHANPABICHHBIX
PETrHOHAIBHBIX " 0011Ierocy TapCTBEHHBIX
MPOTUBOPAKOBBIX MPOrPAMM .

A Takke OTEYEeCTBEHHBIMH AaBTOpAMU OBLIO
OoTMeueHo ,4T0 B Poccunm  dyHIaMeHTaNbHbBIC
UCCIIeI0BaHMUS MEXaHU3MOB BUPYCHOT'O
KaHIIepOTeHe3a OCYIIECTBISIOTCS ¢ Havada 30-x Toa0B

XX  Beka PazpaGoTanbl MeTomuMYeckue U
OpraHu3alMOHHbIE OCHOBBI CUCTEMBI
SNUJAEMUOJIOTUYECKOTO  HAJ30pa 3a  BUPYCHBIMHU

renmatutamu B 1 C, KoTopas ycnenrHo GpyHKIIHOHUPYET
oT paifoHHOTO 10 (hemepanbHOro ypoBHel . OnHaKo B
9Ty CHUCTEMY JO HACTOSILIET0 BPEMEHM HE B IOJHOU
Mepe BKIIOYEH KOMIIOHEHT, XapaKTepU3yHOUUil
4acToTy (OPMHUpPOBAaHHS M ApPYrHe 3aKOHOMEPHOCTH
rernaToLEeTIONSIPHOTO paKa.

B ATIHUAEMHOIOTHIECKUX HCCIIeTOBAHIIX
OTIPEZIETIECHBI MIPU3HAKH MaNUIOMa-BAPYCHOM
nadexnun (IIBU), obycnosiaennoir BIITY Bricokoro
KaHIIEPOTEHHOTO  PHCKA, CBOWCTBEHHBIE IPyTUM
WHQEKIHUIM, IepelaBaeMbIM  IOJOBBIM  IyTEM

(UI'TT'I). OGoOmieHne pe3yabTaToB HMCCIETOBAHUS
CBHJETEJILCTBYET O BBICOKOM pPacnpoOCTPaHEHHOCTH
HPV- undexnuu cpenu HaceneHus . Bmecte ¢ Tem,
yKa3aHHas WH(QEKUUs He BKIIOYEHa B IIEpPEYCHb

MH(EKINOHHBIX 3aboJieBaHui, TIOJJIEXKAIIUX
00s13aTeIbHOMY ~ TOCYJapCTBEHHOMY  ydery |
perucTparuy, HE pa3paborana cucreMa

SMHUAEMHUONIOTHYECKOTO Hag30pa M MPOQIIAKTHKH
STOM MaTOJIOTHH.

I'ocynapcTBeHHbIH CTaTUCTHYECKUI y4er
37I0Ka4eCTBEHHBIX HOBOOOpA30BaHMWN OpPraHW30BaH B
Poccun B 50-x romax XX Beka. C 90-x romoB
NpOIIJIOrO BeKa IMOJy4yuiaa pa3BUTHE CHCTEMa
MOy JIAUOHHBIX pakoBBIX peructpoB (IIPP) kax HoBas
¢dopma OpraHU3aIIOHHO-METOANYECKOTO u
nH(pOpMaMOHHOTO obecredeHus yyera OOJbHBIX CO
3710Ka4€CTBEHHBIMU OIyXOJIAMU u OILIEHKHU
3¢ (EeKTHBHOCTH POTHBOPAKOBOH OOpBOBI . B TO Xe
BpeMs, OTCYTCTBYET CHCTEMa TOCYAAapCTBEHHOTO
STMHIEMHUOIOTHIECKOTO Hazzopa 3a
37I0Ka4ECTBEHHBIMHA HOBOOOpPa30BaHUAMH,
aCCOLMMPOBAHHBIMU C XPOHUIECKUMH HHPCKIHAMHU.

MoxHo OTMETHUTH OCHOBBIBASICH Ha
JUTEepaTypHble JaHHBIE ,Y4TO aKTyalbHOCTh JAaHHOM
po0IeMbl OnpenessIoTCs 3HAYUTEIBHON
KOHTaru03HOCTBIO, BBICOKUM OHKOT'€HHBIM
MOTEHLMAJIOM HEKOTOPBIX THIIOB BO30OYAMTENS U
CIIOCOOHOCTBIO MX HMHHUIIMUPOBATH 3JI0KaYE€CTBEHHbIE
IIPOLIECCHI .

JlokazaHo, 4r0  OEpEeMEHHOCTh  SIBISCTCS
¢akropom pucka [IBU m crmocoOCTBYeT aKTHBHOM
peIUIMKAIlMA W TEPCHCTEHIMHM BHpPYyCa MaIMIIIOMBI
yenoBeka (BITY) , Tak kak AOKa3aHa ITOBBIIICHHAS
qyBCTBUTEIBHOCTD SMHUTENHUS IEHKH MAaTKH K BUPYCY
ManwUIOMBl YesloBeka. M3MeHeHne UMMyHHUTeTa NpU
OepeMEHHOCTH, HalpaBIEHHOE Ha €€ COXpaHEHHe,
TaKXKe CII0COOCTBYIOT BO3MOXHOCTH pasButus I1BU
JIpu atom narentHas popma [IBU moxer nepeiitu B
cyoknmuHudeckue Gpopmbl. KinHHYECKHE 0COOCHHOCTH
[IBU 3aBucsar ot Tuma Bupyca (HU3KOOHKOTEHHBIE U
BBICOKOOHKOT'€HHBIE). v 6OJIBHBIX c
BBICOKOOHKOT€HHBIMM ~THUlaMu nposineHus [1BU
JIOKJIN3YIOTMCS TPENMYIIECTBEHHO Ha IIeHKe MATKU B
BUl€  IUIOCKOW  KaHIWJIOMBI ~ WIM  Pa3sBUTHUSA
LIEpBUKAILHOM MHTPAa’NTENNAIbHON Heortasnuu. [1pu
HU3KOTCHHBIX THUIAX W3MEHEHHMsI Ha IIeiiKke MaTke
HAOMIOAIOTCS peke UM OMNPENeNIIoTcs B 00JIacTH

ByJbBbl M BJaraJIMIIA B BHUAE OCTPOKOHEUYHBIX
KOHIWwIOM. Bo BpeMs OepeMeHHOCTH BHIMMEIC
KOHAMJIOMBl 4acTO PpPELEAUBUPYIOT, IPOIPECCUBHO

pacTyT ¥ MOTYT JAOCTUTATh TUTAHTCKHUX pa3mepoB. 1o
JAHHBIM MHOTOYMCIIEHHBIX HCCJIEIOBAHUN dYacToTa
nepegauu BITY ot maTtepu mnoay cocTtasisier - oT 4 10
87%, 4TO  3aBUCUT  OT  YyBCTBUTEIBHOCTU
HCIONb30BaHHBIX METOJIOB JUAarHOCTUKH .

Omnucano, uro BITY cnocobeH mopakath KICTKH
TpodoOIacTH, MPUBOJIS K CHOHTAHHBIM a00pTaMm .

BIIY BbIsiBNIICTCS B aMHUOTHYECKOM KUJIKOCTH Y
OEpEeMEHHBIX, YTO OIpPEeNIAeT POCT MANHMIOMAaTo3a
rOpTaHd U OpPOHXOB y NeTed, U CBHIACTEIBCTBYET 00
WHOUIMPOBaHUK BO BpeMs OepeMeHHOCTH . B
STHOJIOTHH  PECHHPATOPHOTO  PEIeIUBUPYIOIIETO
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nanwuiomMaros3a HauboJjee 4acTo y4acTByror 6 u 11-i
tunbel BITY, KOTOpbIC H3BECTHBI KaK BO30YIHUTEIH
TeHUTAJILHOTO KOHIUIOMATo3a.

B oTeuecTBeHHOM U 3apyOeKHOI TUTEpaType HET
eIMHOro MHeHus o BiausHuu BIIY Ha Teuenue u ucxon
OepEeMEHHOCTH.

JlampHEHIINH aHAIN3 O0Ka3all, YTO B HACTOSIIEE
BpeMs H3BECTHO, YTO BO3HUKHOBEHHUE u
MPOTPECCHPOBAHUE BOCMAIUTENBHBIX  3a00JICBaHUN
BYJIbBBI, BJarajiiiia W €WK MATKA 3aBUCUT OT
COCTOSIHUSI MECTHOT'O UMMYHHTETA, MPOSIBIISIOIINXCS B
JIOKQJIBbHBIX KJIETOYHBIX WU TYMOPAIbHBIX PEAKLUIX
SHUTENNsS M CTPOMBI IieWku Martku. llepBukanbHas
ciu3b  obecrieyuBaeT (EPTWIBHBIA ¥ 3alUTHBIN
acrekThl QyHKIMOHUPOBAHUS IICHKH MaTKH.

INonarator, 4TO JUCCeMUHALUSA
NanwUIOMaBUPYCHOW — MH(MEKOMM B  OpraHusMe
JKCHIUHBI TPOMCXOAWT Ha (OHE W3IMEHEHHH B
MMMYHOU CHUCTEME, MPUYEM JIOKAIbHBIE MPOSBICHUS
PETUCTPUPYIOTCS ~ paHbIle, YTO  OOYCIIaBIMBAeT
HEOOXOIMMOCTh HIMMYHOKOPPEKIINH.

B nocnennue roael B iedenuu [1BU ucnons3yror
UHTEPPEPOHBI M HUX HWHAYKTOPHI WnTepdeponst
o0nagaroT IIPOTUBOBUPYCHBIM,
AHTUNPONU(PEPATUBHBIM U HUMMYHOMO/YJIHPYIOLIUM
neiictueM. lllupokoe mnpuMeHeHHE HHTEPHEPOHBI
Halllld B aKyLIIEPCKOW M IEIUAaTPUUYECKOM IPAKTUKE
JUIL  JICYEHUS  yPOTCHUTAIbHOM  MH(EKIMH U
npoUIaKTHKH BHYTPUYTPOOHOTO MH(QUIIMPOBAHUS .
OnHako YETKUX pPEKOMEHIAUUH 10 NPUMEHEHHIO
HMMYHOKOPPUTHPYIOIIEH Tepanuu y OSpeMEeHHBIX C
IIBU He mnpeacraBieHO, IO3TOMY OIpEAEICHHE
HEOOXOMUMOCTH TIpUeMa HMMYHOKOpPPETHUPYIOIIei
Teparmun y OepemenHsix ¢ [IBU, a takxke coszganme
YeTKUX PEKOMEHJAIM MO MPUMEHEHHI0 HX BechMa
aKTyaJbHBI.

JokazaHo, 4T0  OEPEMEHHOCTh  SBISETCS
tdaxkropom pucka [IBU u cmocoOGCTByeT aKTUBHOMN
peIUIMKalMM M TIEPCUCTEHIMH BHPYyCa MNaIHUIOMBI
yenoBeka (BITY) , Tak kak JoKa3aHa MOBBIIEHHAS
YyBCTBUTEJIBHOCTb SIUTENNS IEHKU MAaTKU K BUPYCY
NanWwJJIOMbl YejoBeka. M3MeHeHne UMMYHHUTETa NPHU
OCpeMEHHOCTH, HANpaBICHHOE Ha €€ COXpaHCHHE,
TaKXe CIOoCOOCTBYIOT BO3MOKHOCTH pasputus [I1BU .

BIIY BbIsiBAsIETCSI B aMHUOTHYECKON XKUAKOCTU Y
OCpEeMEHHBIX, YTO OIpPENeIIET POCT MAMUIOMaTo3a
TOpTaHU U OpPOHXOB y HeTel, U CBHIECTEIBCTBYET 00
MHQUIMPOBAaHMM BO BpeMms OepemMeHHocTH . B
STHOJIOTUH  PECIHMPATOPHOTO  PEIeIUBHPYIONIETO
ManuuIoMaro3a Hanbojiee 9acTo yyacTByIOT 6 u 11-i
tunsl BITY, koTOpble H3BECTHBI Kak BO30yAMUTENN
TeHUTAIIHOTO KOHIMIOMATO3a.

B oTeuecTBeHHOU U 3apy0OeKHOM TUTEpaType HET
eauHoro MHeHus o BiussHuu BITY Ha TeueHue u ucxon

OepeMEeHHOCTH.
B Hacrosimiee  BpeMs ~ H3BECTHO,  4YTO
BO3HUKHOBEHHE u MPOTPECCUPOBAHHE

BOCTIAJIUTENBHBIX 3a00JIEBaHNI BYJIbBEI, BIaraliuina U
MEHKH MATKH 3aBHCUT OT COCTOSIHUS MECTHOIO
MMMYHUTETa,  OPOSBISIIONIMXCA B JIOKAJIbHBIX
KJIIETOYHBIX M TYMOPAJIbHBIX PEAKLUMSIX JMUTEIUS U
crpombl ek  MaTtku. llepBukanbHas  ciau3b

obecrieunBaeT (EPTWILHBIA M 3aIUTHBI aCHEKTHI
(YHKIIMOHMPOBAHUS LIEHKH MaTKH.

Ionarator, 4TO JIUCCEMUHALUS
ManWIIOMaBUpyCHOW  MH(EKIMM B OpraHu3Me
KEHIIWHBI TPOMCXOAUT Ha (OHE HW3MEHEHHH B
HMMYHOH CUCTeMe, NMPUYEM JIOKAJIbHBIE IPOSBICHUSI
PETHCTPUPYIOTCSL  paHblle, YTO  OOYCJIaBINBACT
HEOOXOANMOCTh NIMMYHOKOPPEKIIUH.

B nocnennue roael B teuenuu 11BU ucnonp3yror
HHTEPPEPOHBl M WX HHAYKTOPH . HWHTEphepoHbI
obnazmaroT MPOTHUBOBUPYCHBIM,
AHTUNPONA(PEPATUBHBIM U HMMYHOMOIYJIHPYIOIINM
nevicrBueM. lllupokoe mnpuMeHeHHE HHTEPPEPOHBI
HalUTM B aKyUIEpCKOW M MeAMaTpU4eCKOll IpaKTHKe
JUIL  JICYCHUsS  yPOTGHUTANBHOH  WMHQEKuuH U
POQHIAKTUKH BHYTPHYTPOOHOTO MH(MUIMPOBAHHUS .
OfHaKoO YeTKUX pPEKOMEHJIAIUi MO NPUMEHEHHIO
NMMYHOKOPPHUTHPYIOIIEH Tepanmuu y OEpeMEHHBIX C
[IB1 He mnpeacraBieHO, MO3TOMY OIpEIEICHUE
HEOOXOAMMOCTH MpHUEMa HMMYHOKOPPETHpYIOIIei
Tepamuu y OepemenHeix ¢ [IBU, a takke coszmanme
YETKUX PEKOMEHIALMH 110 NMPUMEHEHHIO HX BEChMa
aKTyaJIbHBL.

CrneunanucraMu 3Toil 00JacTH OTMEYEHO ,4TO
npoOiemMa JMAarHOCTUKM M JiedeHUs! 3a0oJeBaHH,
ACCOIIMMPOBAaHHBIX C BHPYCOM MAlMJUIOMBI YeJIOBEeKa
(BITY) B mnocmexHue roxabl NpUBIEKAET 0co0oe
BHHUMaHHE B CBS3U C PE3KUM POCTOM 3a00JIeBa€MOCTH,
3HAYUTEIbHOM  KOHTaruo3HOCTbIO U BBICOKUM
OHKOTCHHBIM TIOTEHIMAJIOM JaHHOTO BO30YIMTEIS.
BIIY cunTaercss HHUIMHPYIOMINM (aKTOPOM B T€HE3e
paxka meiiku matku (PILIM), 3aHmMatomiero 2-oe MecTo
B CTPYKType OHKOJIOTMYECKOH 3a007eBacMOCTH Yy
KCHIIWH, ¥ PacCMaTHPUBACTCSl B Ka4eCTBE MPUYNHBI
JUCTPOUYCCKUX U 3JI0OKAYSCTBEHHBIX 3a00JICBaHUIN
ByJnbBbl U Biaranuma. Iloxasano, uro BIIY moxer
nmepefaBaThCsi OT MaTepH K IUIOAY, BBI3BIBad
HanuIOMaTo3 TOPTaHH, U CIIOCOOEH NMOPakaTh KIETKH
TpodobacTa, YTO MOKET NPUBOAUTH K CIIOHTAHIIBIM
abopTam .

ITo manueM M3 P® yactora Hanboiee n3BECTHON
KIIMHUYECKOH ()OPMBI MANMITIOMaBUPYCHOM HHPEKINT
(ITBH) - oCTpOKOHEYHBIX KOHIUIOM - COCTaBiIseT 26
Ha 100 OOO mwacemenuss (2001 r.). JlaHHBIC
3apyOeXHBIX ¥ OTEUECTBEHHBIX HCCIenoBaTeseit
CBHJETEJILCTBYIOT 0 Goiee HINPOKOM
pacnpoctpanenun  [IBM. Tax, 1o  naHHbIM
l'onoBanoBoit B.A. ¢ coaBT. B 00mei NomymIanuu
yacToTa jgaHHOW WH(pexuuu cocraisier 30.3%, uTo
o0ycliaBmuBaeT HEO0OXOTUMOCTh JATbHENIIETo
U3y4eHMs 4acTOTHl pa3nuuHbiXx ¢opm [IBU y pa3zHbx
MOIYJISILUI JKEHILMH.

Bozoymurenem I1BU SIBIISIETCS JHK-
COJIepKalluil BHUPYC, KOTOPBIM MoOpa)kaeT 3MUTEIUil
KOXKM M CIM3UCTBIX O000JOYEK HIKHUX OTAEIOB
reHutanuil. B Hacrodiee BpeMs H3yueHa CTPYKTypa
BHpYCa, J0Ka3aHa poJib ero oHkonporenHos E6 u E7 B
WHTHOMPOBaHWUN (YHKIUH OHKOMPOTEKTOPOB P53 u

PETUHOOIACTOMBI B KJIETKax SIUTEINNS,
O0XapakTepHU30BaHbl  Jpyrue  CBOICTBAa  BUpYCa,
MpUBOAAIINE K  HMHIYKOWH  NPOJiHpepaTHBHBIX

IpO1ECCOB. Bwmecte ¢ Tem MHOTHE BOINIPOCHI KIIMHUKH,
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JUATHOCTUKHM M  TaKTUKA  BEJEHUS  HKCHIIUH,
nHpuupoBanueix BITY, ocrarorcst UCKyCCHOHHBIMU.
HccnenoBanus NOCNEIHUX JIET MOKA3bIBAIOT, UTO
KJIMHUYECKHE  TPOSBICHUS  JaHHOW  HMH(EKIUU
BapualeNlbHbl U HE BCET/a MOHSATHBI NPaKTHYECKOMY
Bpauy. Teuenue 1B XapaKkTepu3yercs
BO3MOYKHOCTBIO ~ CIOHTaHHOHl ~ PErpecCHMH WU
pennauBupoBanus. IlpuMensemas B JuTeparype
TEPMHUHOJIOTHS HEPEAKO HE OTpa)kaeT CyTH Ipolecca,
9TO O00yClaBIMBaeT HEOOXOOUMOCTh MEPecMoTpa
JVarHOCTHYECKHX MapaMeTPOB, KIACCU(PHKAIMOHHBIX
KPUTEPHEB U TAKTUKH BEJICHUS MAUEHTOK .

Pa3HopeurBa MHpOpMAIHS O TATOTHOMOHUYHBIX
Mopdosornyeckux kpurepusix [1BU, B cBsi3u ¢ yem
OPOAOJDKAETCS UX HM3YYEHHE TIPU  Pa3IMUYHBIX
KIMHUYECKHUX (hopMax HHQEKIUH .

Ananmzupyst paboOThl TOCIEIHHX JIET KOTOpBIE
HaNpaBJICHbl HAa W3y4eHHE MEXAHU3MOB pa3BHTHUS
COCTOSIHUH, MPEIIECTBYIOLINX paxy, U
CIOCOOCTBYIOIINX 3TOMY (DaKTOPOB, 3HAHHE KOTOPBIX
MOMOXKET COCPENOTOYUTh BHUMAHHME HA TIpyMNax
JKSHIINH BBICOKOTO PHCKA, CHOPMYIMPOBATH allTOPUTM
uX 00cIe0BaHNs U CHU3UTH €r0 CTOMMOCTb.

OoOcyxmaercss  MHGOPMATHBHOCTh  METOJIOB
quarHoctuku IIBHM, cpeau KOTOpBIX BEAyLIMMH
CUUTAIOTCS KOJIBIIOCKOIIMYECKUH, LIUTOJOTUYECKUN U
onpenenenue JJHK BIIY meromamu MouiekyspHOI
6uosioruu . Bonpoc cucreMaTHKH KOJIBIIOCKOTHYECKHUX
KapTUH,  Xapakrepusywowmux  sourenud 1M,
BJaraiuima u ByJdeBH npu [IBU B cBs3u ¢ Oombmmm
pasHOOOpa3neM ee IIPOSIBIICHUN ocTaeTcs
HEPELICHHBIM . JIJaHHBIE O IPOTHOCTHYECKON LIEHHOCTH
T€X WIA UHBIX KapTHH IUTOJIOTUYECKHX MAa3KOB
HEOJHO3HAYHBL. B CBS3M C pa3saM4YHBIM OHKOT€HHBIM
noreHuuanoM ceporunos BIIY  ykaseiBaeTcs Ha
HeoOxoxumocth uneHtudukaumn JHK Bupyca B
TKaHAX HIDKHETO OTAeNa TEeHUTAUH, YTO MOXET
ONTUMH3UPOBATH TAKTUKY BEICHUS MAlMEHTOK M J1aTh
BO3MOXHOCTb IPOTHO3upoBaTh TeueHue I[IBU, onHako
MpaKkTH4eckas HeOoOXOAMMOCTh €ro  PYTHHHOTO
UCTIONIB30BaHUsl MPHU3HAETCS HE BCEMU aBTOPAMU
OcraeTtcst HesICHOM poJb TeX Wi UHBIX TUoB BITY B
ONpENENEHNN XapaKkTepa KIMHUYECKHX MpPOSBICHUI
WHQCKITHH.

HmeroTcss naHHBIE O TOM, 4TO JUCCEMUHALHA
BUPYCHOH HMH(EKIMM B OpPraHU3Me HPOUCXOJIUT Ha
(oHEe M3MEHEHWs HMMYHHOM  CHCTEMBI, 4TO
00ycnaBIuBaeT HEOOXOIUMOCTh HMMMYHOKOPPEKLIUU
opu [IBU OpHako egWHOE MHEHHE O ee
1enecoo0pa3HoCTH, 000CHOBaHHOE JIaHHBIMH
KOMIUIEKCHOTO  HM3Y4YeHHS HMMYHHOH  CHCTEMBI,
OTCYTCTBYET.

BaxxHoe 3HaueHHe B IPOTUBOCTOSHUM OpPraHU3Ma
HNOBPEXJAIOIUM  areHTaM HpUAAeTCsl  alomnTo3y,
YpOBEHb KOTOPOTO MOT OBl CIYXUTb (aKTOPOM
NpOTHO3a DPa3BUTHS HWH(EKINH Bmecte ¢ Tem
MMEIOTCS JIMIIb OTAETbHbIE COOOIIEHUS 00 N3ydeHnH
anonro3a B TKaHAX wieiiku Matku npu BIIY-
ACCOITMMPOBAHHBIX MTPOIECCaX.

JIMCKyCCHOHHBIM OCTaeTcs BOMPOC O TAKTHKE
BEJICHUS MAalMEeHTOK ¢ pasHeiMH ¢opmamu [1BU,

KOTOpasi BapbUpyeT OT IaCCUBHOTO HAOIIONCHMS 10
arpeccUBHOrO JIECTPYKTUBHOTO JICYCHUSL.
D¢ GeKTUBHOCTD Tepanuyu OCTaeTCsl HU3KOW, 4acToTa
peLUINBUPOBAHUS - BBICOKOH,  OTJaJICHHBIE
pe3yibTatel B OOJBIIMHCTBE HCCIIEIOBAHMH HE
MIPOCIIEKHUBAIOTCA.

Takum 00pa3zom, B KOHIIE TUTEPATyPHOTO aHAIHA32
MOJKHO CKa3aTh O LEHHOCTH U3YYEHHsSI STOH MPOOIEMBI
B IIEJIOM B MEIHUIIIHE.
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ASPECTS OF ISCHEMIC HEART DISEASE

AHOTa].ll/lﬂ. B craTbe BKIIOYEHBI JAHHBIC JIMTCPATYPHOI'O aHAJIM3a IO ACICKTaM HIIEMUYECKOH 00JIE3HN
cepana, KOTOPLIC UMEIOT BaXHOC 3HAYCHUE Yy MCIMUKOB 0co0€eHHO Yy TCpaleBTOB, a TAKXKEC HU3YUCHUA 3TOU
HpOGJ’ICMLI B TeopeTquCKoﬁ MEANIUHE OCTACTCA OTKPBITHIM BOIIPOCOM.

Summary. The article includes data from the literature analysis on aspects of coronary heart disease, which
are important for physicians, especially for therapists, and the study of this problem in theoretical medicine remains

an open question.
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Ilo JAaHHBIM IIOCJICIHHUX JSIHACMHOJIOTHYCCKUX
HCCHCHOB&HHﬁ, BO BCEM Mupe Ha6J'IIOI[aeTC$I

HEYKIOHHBIL ~ POCT  PaclpOCTPaHCHHOCTH u
3a00J1eBa€MOCTH TOAATPO.
I'mnepypukemus SIBIIAETCS 00513aTeIbHBIM

yCIOBHEM JJsI Pa3BUTHA OTOH Hambojee 4YacTo
BCTpedaeMoi (OPMBI  BOCHAJIHUTENBHOTO apTPHTA.
JirensHoe npeBblleHne PU3HOIOTHYECKOr0 Mopora
HACHIIEHUSI  MOYEBOM  KHMCIOTHl IPUBOIUT K
(opMHpOBaHMIO M OTIOXKEHHIO  KPHCTAJUIOB
MOHOYpaTa HaTpHsl BHYTPHU CYCTaBOB M IPYTHX TKaHEH,
YTO JIOKHT B OCHOBE TaKMX  KIACCHYECKHUX
KJIMHUYECKUX TIPOSIBIIGHUH TIOJarpel, Kak apTpHT,
TO(YCHI ¥ YpaTHBII HeQPOIHUTHAS .

Craructuueckue  JaHHBIE — [OKa3aldd  ,4TO
MOBHIICHHE YPOBHS MOYEBOH KHCIOTBI B OOMIIEH
nomynsauu  BcTpewaercs 'y 9,3% HacenmeHus: |y
JKeHIIUH — C 4acToToit 12%, y myxuuH — 8%, mpu
9TOM Y JKCHIIMH yPOBEHb MOUYEBOH KHUCIOTH Ha 20%
HUXe, 4eM y Myx4uH . Huskuil ypoBeHb MoOueBOM
KHACJIOTBl y JKEHIIWH pENpOAyKTUBHOTO BO3pacTa
0OBSCHSIETCS BIMSHUEM 3CTPOTCHOB Ha KaHAIIBIIEBYIO
CEKpELUI0 ypaToB, MOBBIIIEHHE HX IOYEYHOIO
kiauperca. C HayalloM MEHOINAay3bl YPOBEHb MOYEBOMH
KHUCJIOTBl y EHIIMH M MYXYHUH COOTBETCTBYIOLIETO
BO3pacTa CTAHOBUTCA MPAKTUYECKU OJMHAKOBBIM.

B nuTepaTypHBIX HMCTOYHHMKAX OTMEYEHO, HTO
MEXKAYy TEM CHEKTp 3a00JIeBaHUH, COMPOBOXKIAIOLINX

ojarpy, O4YEHb BEIUK, M XapakTep IPUYUHHO-
CJIEICTBEHHBIX B3aMMOOTHOLIEHUH MEXAYy HUMHU
ocraercst cHnopHeiM. [losBmsiercst Bce  Ooublue

JIOKa3aTeNbCTB, CBUACTENBCTBYIOIUX O MPsAMON
acconpanuy THUIEPYPUKEMHH C 0Ooliee BBICOKUM
PHCKOM pa3BUTUS HIIEMHYECKOW Ooie3HH cepua,
MeTa0OJIMUECKOr0 CHHAPOMa M €ro KOMIIOHEHTOB,
HOBBILIEHUEM apTepUaAILHOTO JlaBJICHUS u
HeOJarompHUATHBIM KapAHOBACKYJISIPHBIM PHCKOM, YTO
ObUTO TIOATBEP)KICHO B MeETa-aHAJIN3aX HECKOJIBKHUX
HPOCTIEKTUBHBIX HcclieoBaHui . OQHAKO 10 JaHHBIM
psAaa aBTOPOB BEIMYMHA JTOrO pUCKa OBIIa HE Tak
BBIPAKEHA y 3[0POBBIX JIIOAEH , a TAKXKE pa3nudaeTcs
MEXJly My>KYHHAMH U JKEHIIUHAMH .

Jpyrue uccrneaoBaTenu NpUAEPKUBAIOTCA TOUKH
3pEeHHs, YTO CYIECTBOBAaHHE KOPPEISUY HE O3HAYaeT
HallMuie NPUYUHHOCTH, M OOBSICHSIOT BBISIBICHHYIO
B3aUMOCBSI3b YacCThIM HanmuyueM Yy OOJBHBIX C
HapyLICHHBIM oOMeHOM IIypUHOB TaKUX
KapAMOBACKYJISIPHBIX (baxTopoB pucka, KaK
apTepuanbHas TUIEPTEH3Us, 0XKUPEHUE, 3a00JIeBaHI
MOYeK, KOTOPBIE CaMU 110 ce0e M3BECTHBI KaK CHUIIbHBIC
HPEJUKTOPEl  CEPIIeYHO-COCYAUCTBIX  3a00JIeBaHUM.
Takum 00pa3oM, NOBBIIICHHHIH YpPOBEHb MOYEBOH
KHCJIOTBI, 10 UX MHEHHIO, HE SBISETCA HE3aBUCHUMOUN
MNPUYMHOMN, a CIYXHUT JHIIb MapKepoM pHCKa IS
KapAUOBACKYJISIPHON MaTOJOTHH .

AHanu3 nuTepaTypsl IOKas3al, YTO pa3BUTHE
THIIEPYPUKEMHUH CBSI3aHO C M30BITOYHON Maccoil Teina

)5 OXXHUPECHUEM, HWHCYJINH PE3UCTEHTHOCTHIO,
MeTa0O0IMIECKUM CHUHIPOMOM (MO),
370ynoTpedieHneM AJIKOTOJIEM, MPUMEHCHHEM

JUYPETUKOB, IOXKWIBIM BO3pacTOM M HapyLIEHHOU
¢yakuneit mouek. lmerorcs maHHBIE O B3aWMOCBS3H
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IIOBBIIIICHHOTI'O YpOBH:A MOYEBOH KHUCJIOThIL C (bHHLT’paHHOHHOﬁ (byHKIII/II/I IIO4YCK KpOMe TOTO,
apTepHaJbHOW THMIICPTOHHEH, caxapHbIM auaberoMm, u30bTok MK mHIynupyer paccTpoiicTBO (hyHKLIUH

uiemMuueckoii bonesnsio cepama (MbC), xporndeckoit
cepaeunoii HepocratrouHocTH (XCH) .

B nuTepaTypHBIX MCTOYHHMKAX OTMEUYEHO, YTO
couertanue runepypukemun u UBC, B cuny TecHoit
MaTOr€HETHYECKON CBSI3M M B3aMMHOTO OTATOLICHUS,
MPUBOAMT K YXyIIICHHUIO Ka4eCTBA KU3HU OOJIBHBIX U
CIIOCOOCTBYIOT Pa3sBUTHIO MIPEXKAEBPEMEHHON
WHBAJIHIHOCTH BCIEICTBHE OCIOXKHEHWH. OgHMM U3
BaXHBIX HyTed peammsannu B3amMmocBsizu UBC wu
THIIEPYPUKEMHUH SIBISIETCST TUC(HYHKIUS SHAOTEIHS .
OH CIyHUT OJHOBPEMEHHO MUILICHBIO U MEAUATOPOM
MaTOJIOTMYECKUX MpOLECCOB, HM3MeHeHue (yHKumii
SHJIOTENUsT  HaONIOAAIOTCS, Kak MpaBWiIo, Ha
HavyalbHbIX 3Tanax GpopmupoBanus 3aboneBannii CCC.

Knuaunucramu otMedeH TOT GakT, 4To NpUYUHBL

pasBUTHSI TUIEPYPUKEMHH pPa3HOOOpasHBI M B
OospmiMHCTBE  ciaydaeB  (Opu  apTepHANIbHOMN
THIICPTOHMNH, XPOHHYECKOH MIOYCYHOH

HEJIOCTATOYHOCTH, OKUPCHHH, HApyIIEHUH (QpyHKINH
IIATOBUIHOM KENEe3bl, 37I0yNOTPEOICHUN AJIKOTOJIEM,
OPUMEHEHUH  HU3KHX 03  aleTHICAIUIMIOBOMN
KHUCIIOTBI, THA3UJHBIX M [ETJIEBBIX JIUYPETUKOB,
IUKJIOCTIOPHHA, JIEBOJOINBl U HUKOTUHOBON KHCIIOTHI)

00yCIIOBJIECHBI CHIDKEHHEM YPUKO3YpPHUECKON
¢yukmuu  mouek.  [loBbimeHHbdi  cuHTe3 MK
HabnonaeTcs y JIHILL c BPOXKICHHBIMU
(depMeHTONATHSIMHY, OHKOJIOTHYECKUMU

3a00JI€BaHMSAMH, BPOXKICHHBIMH TIOPOKaMH CEp/Ia,
SPUTPOLIUTO30M, IIPU JIy4eBOi 0O0JE3HHU, YpEe3MEPHOM
yIOTpeOJNICHUN  MUIIM, Oorarod  IypuHamH, U
HEKOTOPBIX 3a00JI€BaHUAX MICUCHN .

CornacHo manueiM D. Weiner u coaBTOpHL. mpH
noBbIeHNH ypoBHI MK B CBIBOPOTKE KpOBHU
BEPOSATHOCTh PA3BUTHUS XPOHMYECKOH OOJE3HM MOYEK
(XBII) Bo3pactaer Ha 7—11%. Ilpu aHanu3e maHHBIX
2554 YYaCTHUKOB 3MUJEMHUOIIOTHYECKOTO
MOMyJISAIMOHHOTO HCCIEIOBaHUA MPH MPUMECHEHUH
JIOTHCTUYECKOM  PEerpecCHOHHON  Moaenn  ObLIO
OOHapy)X€HO, YTO THUIEPYpUKEMHS] Hapsgy C
BO3PACTOM, LIEHTPAJIbHBIM 0XKHPEHUEM, apTepHaIbHOMN
THIIEPTOHUEH, caxapHbIM anabeToM, aHeMHed u
HeppomuTHazoM crocodcTByeT pazButuio XbBII . YV
oonmpHEIXx ¢ XCH HeoOXommMO TPWHUMATH BO
BHUMaHHE TOT ()aKT, YTO TMETIEBbIC, THA3MIHbBIC
JUYPETUKH, a TAKXKe aHTAarOHUCTHI AJIBOCTEPOHA U UX
KOMOMHAIMS ~JaXe IpU [pueMe HHU3KHX 103
yBenuunBaoT peadcopormo MK B mpokcUMallbHBIX
KaHaJbllaXx He(poHa, 4TO CHOCOOCTBYET MOBBILICHHUIO
KoHneHTparmt MK B CBIBOpOTKE  KpOBH.
OUAEMUOTIOTHIECKI MTOITBEPKICHHAS poib
THIIEpYpPUKEMHUH Kak (akTopa pucka pazButus XbII
00BsICHEHA C NaTOTeHETHYECKUX no3uiui. [leperpyska
ypaTaMu IOYeYHOT0 TYOYJIOMHTEPCTHIUS IIPUBOJIUT K
YCWICHHIO MUTpallMd W aKTUBallMM Makpogaros,
AKTUBALIMK SKCIPECCUHM UMU MEIUAaTOPOB BOCHAJICHHS
(B TOM YHClle MOHOIHUTAPHOTO XEMOTAaKCHYECKOTO
npoTenHa THIA 1) U BA30KOHCTPUKIINH (SHAOTEHHA-1)
U B HWTOre — K HapacralomeMmy TyOyJIouH-
TepcTHIMAIbHOMY  (GUOPO3y,  TPOSBISIOMIEMYCS
CHI)KCHMEM KOHLEHTPALMOHHOM M B JalbHeWlleM

SHJIOTENTMOIMTOB TOYEYHOro KiIyOOYKa, BBI3BIBACT
adGepeHTHYIO apTepPHONIONATUI0 C  MOCICIYHOIICH
BHYTPU KIIyOOUKOBOIl rumepreHsuell . YCTaHOBICHO
N30JIMPOBaHHOE Bo3pacTaHue ypoBHsI MK B ceiBopoTke
kpoBu y OompHBIX ¢ XCH mpu cobmromeHUN MU
THIIOHATPUEBOW  JWETHI, JICYCHHH JWYpPETHKAMHU,
KOTOpBIE TIONy4aloT OOJBIIMHCTBO OOJBHBIX CO
CPEIHETSKENBIM U TSDKEJIBIM TEUCHUEM 3a00JICBaHUs.
Hanmune napymeHus (yHKIMOHAIBHOTO COCTOSIHUS
MOYEK M BBIPAKEHHOTO HATPUI ype3a yBEIHMIMBACT
peabcopoumio MK B mpOKCHMaNbHBIX KaHAJIbIAX
HedpoHa, YTO MOXKET OBITh OJHUM M3 MEXaHH3MOB
(dbopmupoBaHus TUIIEPYPUKEMUH npu
MIPOTPECCHPOBAHUY CEPACYHON HEIOCTATOYHOCTH .

A Takke B OTCUCCTBCHHOW U 3apyOeKHOM
JIUTEpaType  OTMEUYCHO,  YTO  BO3HUKHOBCHHE
THIIEPYPUKEMHUH  Yalle  BCETO  CBS3BIBAIOT  C
BBIHYK/ICHHBIM TIPHEMOM MOYETOHHBIX W IIOYCYHOH
muchynkmueir mpu XCH . TmmonatpumeBas muera,
JICYCHNE THOA3HIHBIMH IUYPETHKaMH TaK e, KaK 1
HMHCYJTMHOPE3U-CTEHTHOCTh, YBEIMYHBAIOT 0OOpaTHOE
BCaCchIBaHHE MOYEBOM KUCJIOTBI, 4YTO IMOATBEPKIAACT
Hanuuue — runepypukemmn — npu  XCH 0e3
COIYTCTBYIOLIEH TUC(YHKINH MOYEK.

B cBolo ouepenp crenuanucTaMu MOATBEPKIEH
(aKT 0 BO3HMKHOBEHHE TMIIEPYPUKEMHH Yallle BCETO
CBA3BIBAIOT C BBIHYXJICHHBIM IPUEMOM MOYCTOHHBIX U
mouedHoi nuchynkmuer mpu XCH . ['mnonaTpueBas
I¥eTa, JeUeHUE THAa3HIHBIMUA IHYypPETUKAaMH TaK Ke,
Kak ¥ WHCYJHHA-PE3HCTCHTHOCTh, YBEIHYHBAIOT
oOpaTHOE BCachIBAHWE MOYEBOH KHCIOTBI, 4YTO
MOATBEPKAaeT Hanuuue runepypuxemun npu XCH
0e3 conmyTcTBYIOIIEH TUChHYHKIUH TOYEK.

BiusHue runepypukeMuu Ha  COCYIUCTBIN
SHAOTENMH  (IKCIIepUMEHTaJbHbIE  JaHHBIE). B
UCCIIEJOBAHUM HCIOJIb30BAIM  MOJENM KpBIC, ¥y
KOTOPBIX THIIEPYPUKEMHUIO BBI3BIBAIH

UHTUOMPOBAaHUEM YpHKa3bl, 4YTO MPHUBOAMIO K
Pa3BUTHIO 3200JIEBAHMS COCY/I0B MOYEK .

[JlanHble HapyIICHHS ObLTH YaCTHYHO
00paTUMBIMH TIOCIIE HCIOJB30BaHUS (edykocTaTa
PaccmarpuBamm HECKOJIBKO MEXaHN3MOB
MIOBPEXICHNSI SHIOTENUS ypaTaMH. Bburto BBISBIEHO,
YTO MO4YeBas KUCIOTa MOXET CTUMYJIMpPOBATh
nponudepanuio IaJKOMBIIIEYHBIX KIETOK COCYAOB,
BBIPa0OTKY aHrHMoTeH3uHa |1 1 okuCIUTENBHBIN CTpEcC.
OTH W3MEHEHUs O0OpaTUMBl IIPH HCIOJIH30BAaHUU
KanTonpuia WK Jio3apTaHa, 3G(GEeKT KOTOPBIX, Kak
U3BECTHO, orocpeayercs gepe3 pEeHMH-
AQHTHOTCH3WHOBYIO  CHCTeMYy. | eMoAMHaMHI4YecKue
HapylIeHHsl, OOHapy>XEHHbIE B OIKCIIEPUMEHTAJIbHBIX
YCIIOBUSIX, OBUIM OCTaHOBJIEHBI ITyTEM BO3JEHCTBHS Ha
MIPOLIECCHI OKUCIUTEIBHOTO CTpecca.

T. N. Cheng u coaBTOpBl YTBEpXKIalOT, YTO
HU3MEHEHHs B SKCIPECCHM SHAOTENU-Ha-1 CBA3aHBI C
CEepACYHO-COCYTUCTHIMU 3a00JIEBaHUSIMH Yy MAIFIEHTOB
C TUIepypUKEMHEH. DHAOTEINH-| OKa3bIBa€T MOITHOE

COCYIOCY>KMBAIOILleE  JEHCTBUE,  CBS3BIBAsICh  C
peuenropamu  ETa u ETB sHporennonuToB
I'magkomblllieyHble  KJIETKM AOpPThI  4YEJOBEKa B



22 East European Scientific Journal #2(66), 2021

|/

SKCHEPUMEHTE NPHU B3aUMOIEUCTBUHU C PA3TUUHBIMU
KOHLIEHTpalUsIMA ypaTOB JAaBajdd [J0303aBUCH-MYIO
KJIETOYHYI0 Hpoiudeparuo, 3aBUCUMYIO TaKke OT
aktuBHOCTH NADPH-okcupa3sl kak OAHOTO U3
MEXaHN3MOB IIPOIYKINHU aKTHBHBIX (popM KuciIoposa.
WHtepecHo, uTo naHHBIE 3QQEKTh ObUIM 00paTUMBI
o4 BO3JEHCTBUEM AaHTHUOKCHIAHTOB THma N-
arneTwIucTenHa. Jlo HAaCTOSIIEro BpPEeMEHH M3BECTHO
TOIBKO O BHEKJIETOYHOM CYIIECTBOBAHHH YpPAaTOB,
OHAKO TOSIBJIMCh JAHHBIE O HAIMYUHM ypat-
agnoHooOMeHHOTO TpaHcmoprepa (URAT-1) He
TOIBKO B  TIOYCYHBIX KaHAJIbIAX, HO H B
SHAOTEIHAIBHBIX KIETKAX .

BrrsBnena BBIpa)KEHHAast B3aUMOCBSI3b
rUIepypukeMun U QakropoB pucka pazsutus CC3, B
gactHOocTH XCH, Tak Kak U3MEHEHUs], IPOUCXOASIIIE
B OpraHM3Me 4eJlOBeKa OT 3Tara BhIABICHUs (PAaKTOPOB
pucKa O pa3sBUTUS KIMHHYECKH BBIPAKCHHBIX
3a0oneBaHnii, MOTYT ObITh, C OJHOW CTOPOHBI,
NMPUYUHOM pa3BUTHS THIIEPYPHUKEMHUH, a C APYTOH — ee
nocneacteueM. Ilpu XCH mnpoucxogutr HapylieHHe
cunte3a u aktuBHoctd KCO. buoxumuyeckue
MPOLIECCHI,  OCYMIECTBISIEMbIE 3THM  (DEpPMEHTOM,
BKJIIOYAIOT YYacTHE BOJBI, KUCIOPOJA U MPUBOIAT K
NOBBIIEHHOMY ~— oOpasoBanmio MK, a  Taxke
CBOOOJHBIX PAJUKAIOB U CYNEPOKCUAHBIX AHHUOHOB,
KOTOpbIE CTUMYJIHMPYIOT OKCHIATHBHBIM cTpecc u
OCJa0JSAIOT CHHTE3 OKCHJA a30Ta, 4TO OKasbIBaeT
HeraTUBHOE BO3/EHCTBHE Ha (bYHKIHIO
SH/IOTENUATIBHON cHCTeMBbl. JUCOYHKINS SHIOTENNS
ABJSIETCS OJHUM M3 BaXKHEHIINX IMyTeH peann3anuu
B3auMocBs3u XCH u runepypukemMuu, npu KOTopoi
Hapsily ¢ HapymIeHHEM IPOXYKIWH OKCHAA a30Ta U
00pa3oBaHusi OpaJMKMHMHA MTPOMCXOAUT IKCIPECCHS
MOJIEKYJ KJICTOYHOM aAre3uu, UIparolux He
MOCIETHIO pOJIb B TOAJAEPKaHUHM COCYIUCTOM
(GyHKOMM, YTO B  JadpHEHIIeM MPHUBOAHUT K
CTPYKTYPHO-(YHKIIHOHATIbHBIM U3MEHEHUSIM B
opranax u Tkausx. [Ipu XCH Bbicokasi KOHIIEHTpaIUs
MK Takke accouumpyercsi c 0Ooljiee  BBICOKOM
AKTHBHOCTBIO CYIIEpOKCUA-ANCMYTa3bI n
IHIOTEINN3aBUCUMON Ba3oAUIaTaIHEH .

OnmHOIt M3 HEraTUBHBIX CTOPOH JUC(HYHKIHH
SHJIOTENUSI W TOBBIIIEHHON aKTUBHOCTH CHMITATHKO-
aJIpeHAJIOBOM  CHUCTEMBI  SIBISETCA  CHIDKCHHE
YyBCTBUTEIHHOCTH TKaHW K WHCYJIMHY M pa3BUTHE
WHCYJIMHOPE3UCTEHTHOCTH, MpEeACTaBIsIomeil coboit
HapyIIECHHbI MeTaOOMMYecKHi OTBET Ha 3K30- U
SHIOTCHHbIM MHCYNMH. KoHHmemus HHCYIHHO-
PE3UCTEHTHOCTH MIpUMEHNMa K JIPyTHM
ouosiornueckuM 3(p(dhexraM HHCYJIMHA, BKIOYAs €ro
BIMSHME Ha (DYHKIWIO SHIOTENHS COCYJOB, OOMEH
0eJKOoB, JIMKUAOB U MypuHOB. [ToBsimeHne yposHs MK
y TAalUeHTOB C HHCYJIMHOPE3U-CTEHTHOCTBIO H
THIIEPUHCYJIMHEMHEH O0OYCIIOBIEHO CHOCOOHOCTBIO
MHCYJIHMHA 3aMeanaTh kiupeHc MK B mpokcumanbHbIX
KaHaJlbLAaX Mouek . B3auMOCBs3b rUnepypUKeMUu U
XCH moeT peann30BaThCS U 4epe3 BOCHATNTEIHHBIE
peaxuy, MOCKOIbKY THIEPYPHUKEMHS aCCOIUHPYETCS
C IIOBBIIEHHEM B CBIBOPOTKE KpoBH ypoBHA C-
peakTuBHOTO Oenka, pubpuHOTeHa, PakTOpa HEKpO3a

OIyXoJiel, UHTepIeUKHHOB Ira, 6 u 18, neiikoUTOB 1

HEUTPOHIIOB .
B pabore Tomonsuckas C.B. ¢ coaBT. ObLIH
MIPEACTaBIICHBI pe3yJIbTaThl KIIMHUYECKOTO

UCCIIEIOBAaHMSl PACIIPOCTPAHEHHOCTH THUIIEPYPUKEMHHN
U OLIEHKU B3aMMOCBSI3U €€ C CepAECYHO-COCYIUCThIMU
3a00JICBaHAAMH Y OOJBHBIX HUIIEMHYECKOW OOJIE3HBIO
cepaua (MBC) crapdyeckoro Bo3pacTa, a TaKke y
6onpHBIX UBC Momosxe 60 set. I1oBBIICHHBIH YPOBEHD
MOUYEBOH KHCJIOTHI B CHIBOPOTKE KPOBU OOHApPYKECH y
37,4% wu3 320 OONBHBIX CTap4YecKOro BO3pacTa.
I'mnepypukemus 3HaumtensHO wame (y 41,5%)
BBISBISIACH Y KEHIMH, YeM y MyX4uH — Yy 25% (p =
0,02). Y OONBHBIX CTap4ecKOro BO3pacTa OTMEYeHa
OTYETNIMBAas  B3aUMOCBS3b  THIEPYPHUKEMHH  C
KJIMHUYECKH 3HAYUMOM XPOHHMYECKOW CcepledHOi
HEJI0CTaTOYHOCThIO — OTHowIeHue mancoB (OI)5,01;
95% noBepurensHbIE uHTEpBaN (95% W) 2,39—
10,73 (p < 0,0001), a Taxke ¢ mEpEeHECEHHBIM OCTPBIM
HapyIIeHHeM Mo3roBoro kpoBooOpamenus (Ol 2,02;
95% O 1,1—3,8; p = 0,02). Oubpmwuisms
TIpeACepANii TOCTOBEPHO dalle JHUAarHOCTHPOBAHA Yy
OONIBHBIX C THNEPYpUKEMHEH, YeM y MalHueHTOB C
HOpPMAaJIbHBIM YPOBHEM MoueBoil kucioTsl (OLI 2,2;
95% 1N 1,3—3,6; p = 0,001). OT™MedeHa BbIpaskeHHAs
TIO3UTHBHAS KOPPEJSLIMOHHAS CBSI3b MEXKIYy YPOBHEM
MOYEBOIl KHCIIOTHI B CBIBOPOTKE KPOBU M THAMETPOM
nesoro mpeacepaus (r = 0,25; p = 0,00004). V
manueHToB Moisoxke 60 ner, crpapatomux HBC,
THIIEPYPUKEMHUST JOCTOBEPHO ACCOIMHPOBANACH C
IepeHeceHHbIM WH(papkToM Muokapaa (O 8,81;

p = 0,002) w XpOHHYSCKOW  CepIeHHON
HepocratoyHocThio  (OII  6,86; p = 0,003).
[MomydeHnsle  pe3ynbTaThl  CBHAETEIBCTBYIOT O

3HAYUTEIBHOW PacIpOCTPaHEHHOCTH TUIIEPYPUKEMHUHU
y mamueHrto, crpagatomux HMBC. O6napyxeHa
CYIIECTBEHHAad B3aMMOCBA3b IOBBIICHUA YPOBHA
MOYEBOM KHCIIOTBI C pPa3BHTHEM psijia CepleyHo-
COCYJUCTBIX 3a00JIeBaHU.

Tarke aBTOpaMM  OBUIO  OTMEYEHO, YTO
CYIIECTBYIOIIass CBsI3b MEXAy THIEpypHKEMHEH,
MOBPEX/ICHUEM  JHIOTENHs, TUIOKCHEH TKaHew,
MHCYJTMHO-PE3UCTEHTHOCTBIO, TIOBBILIEHHOM

HpO,Z[yKHHCﬁ IMUTOKHHOB U CBO6OI[HBIX paAuKaJIoB IIpH

XCH npeacTaBiIeHa CIEeAYIOLIUM obpazom.
WHCYIMHOPE3UCTEHTHOCTh TPH  aloONTO3e  KIETOK
CHOCOOCTBYET HAKOIUICHHIO IIyPUHOB W  MOXKET

NPUBOJIUTG K Pa3BUTHIO THUNEpypHKeMmuu. I'mmoxcus
TKaHeH Kak pe3ysbTaT CYIIECTBYMOLIeH AUCOYHKIIMU
CepIEeYHO-COCY TUCTOH CUCTEMBI MTOBBIIIACT
aktTuBHOCTh KCO, dTO cmocoOCTBYeT pa3BUTHIO
runepypukemMnu. KCO  ctumynupyer BBIpaOOTKY
CBOOO/IHBIX pPAaJHKaJOB, KOTOpble caMH IO cebe
yCYTyOJISIIOT ~ CYLIECTBYIOIIYI0 ~ MHKPOCOCY/HUCTYIO
JUCOYHKIMIO, BKJIIOYAs JHJIOTEIUH, ITOBPEXKAAIOT
MeMOpaHy KJIETOK M CIIOCOOCTBYIOT BBICBOOOXKICHHUIO
MIPOBOCHANIUTENIBHBIX HUTOKUHOB. IlocneqHue Taxke
BO3ZICWCTBYIOT Ha CEPIIEYHO-COCYAMCTYIO CHCTEMY,
MpUBOAS K TMpoIieccaM amomnTo3a wuin/m (pudposza
TKaHEH C  TOCIHeAYIOIIMM  pa3BUTHEM  pPEMO-
nenuposanust muokapaa JIK. JIpyrue noreHuambHble
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MEXaHU3MBI BKIIIOYAIOT B CeOsl aJ[re3ut0 TPOMOOIIMTOB
U npoiudepanuio riaIKoMbIIICYHBIX KIETOK COCYI0B.

IIpu XCH runepypukemusi 0oOyclOBiIeHa He
TOJIBKO TOBBbIIICHHEM akTuBHOCTH KCO, HO WU
CHIDKEHHOH (DYHKIIMEH MOYeK, KOTopasi BCTPEUaeTes y
6ombirHCcTBa 007bHBIX ¢ XCH, 0COOEHHO B MOXKHIOM

Bo3pacTe. lloBbllIEHME KOHLEHTpPAlUMUM MOYEBOMH
KHCIIOTHI B KPOBH BCE Yallle CBA3BIBAIOT HE TOJBKO C
BO3MOXXHBIM ~ PHCKOM  BO3HHKHOBEHHUS  TaKOTO

KJIIaCCUYECCKOT O 3a6OJIeBaHI/IH, KakK moJarpa, HO M C

TaKUMH MMaTOJOTHICCKHUMH rpoLeccamy, Kak
apTepuaslbHas  TUIEPTEH3US, aTEPOCKIIEPO3 "
XpOHHYECKast OOJIe3HP MOYCK .

Enunoi TOYKH 3pEeHus, BCECTOPOHHE
OOBSICHSIONICH  B3aUMOCBS3b TUICPYPUKEMHH U
CEpIICUHO-COCYTUCTHIX ~ 3a00JicBaHMI, TMOKa  HE
CyLIECTBYET. IIpennoxen pan KOHIICIIIIUH,

TPAKTYIOIIHUX BO3MOXKHOE BIMSHHE MOYEBOMH KHCIIOTHI
Ha BO3HMKHOBEHHE U MPOTrPECCHPOBAHUE pAna
CEepACYHO-COCYANCTHIX 3a00IeBaHUH.

AXTyaJIbHOCTB 3TOH poOJIeMBbI 00YCIIOBIICHA €11
U TeM (pakToM, YTO, COTJIACHO pe3yJbTaTaM HEJaBHO
MPOBENCHHBIX HCCIEIOBAHUM, CHIDKEHHE YPOBHS
MOYEBOH KHUCIOTBI y OOJIBHBIX IOJArpoil MOXKeT

o0ecrmeuuBaTh  COKpallleHHE  KapAUOBACKYJSPHOIL
3a00J1eBaeMOCTH M cMepTHOCTH. TakuM oGpaszom, eciu
IIOBBIIIICHHAs KOHICHTpalus ypaToB SABJIACTCA

MPUYUHOI 00JIee BEICOKOTO KapANOBACKYJISIPOTO PUCKA
y OONBHBIX TOJAArpoil, TO OH TaKXKe JOJDKEH
COXpaHATbCA W y JHIl C  OeccHMITOMHOMN
THIICPYPUKEMHUCH, yPaTCHIKAIOIIAS TEPaus KOTOPBIM
B HACTOSIIIEE BPEMS HE ITOKA3aHa.

IMogBoas wTOT NMTEpPaTypHOTO 0030pa MOXKHO
CKa3aTh, 4YTO O BAXHOCTH TPEIIOJIOXKECHUE O
CYILIIECTBEHHOH pOJIM THUIEPYpPUKEMHH B IaTOTCHE3e
OKHCIIUTEIBHOTO CTPecca, a TAK)Ke MOBBIMICHHIE YPOBHS
MOYEBOW KHCIIOTHI y IMAI[MEHTOB C BBICOKMM PHUCKOM
Pa3BUTHS CEpAEYHO-COCYTUCTHIX 3a00JIeBaHUNA MOXKET
CIIy>)KUTh JIMIIb MapKepoM OKHCIHTEIBHOTO CTpecca,
BO3HHKAIOIIETO B YCIOBHAX JIOKAJIBHOM MIIIEMHN.
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MOP®OJIOI'TYHI 3MIHM CTIHKH CEYOBOY Y XBOPUX HA YPETEPOJIITIA3
B 3AJIEXKHOCTI BIl TPUBAJIOCTI KJITHIYHUX ITPOSIBIB

Summary. The trial presents the results of the studying of changes in the ureter wall in patients with
ureterolithiasis depending on the duration of clinical manifestations. With increasing duration of clinical symptoms
in the ureter wall increases the manifestations of inflammatory, sclerotic and necrotic changes. Such changes have
a direct impact on the quality of visualization during endoscopic interventions, the speed of fragmentation and
removal of fragments, as result, the overall duration of surgery and intra- and postoperative risks.

AHoTamisg. B mocmimkeHHI TpencTaBieHI pe3yibTaTH BHBUCHHS 3MiH CTIHKHM CEYOBOAY Y XBOpHX Ha
ypeTepoIiTia3 B 3aJIeKHOCTI BiJl TPUBAJIOCTI KIIIHIYHUX MPOosiBiB. [Ipu 301IbIIEHHI TEPMiHY 3aXBOPIOBAHHS B CTIHIT
CEYOBOJy 301IbUIYIOTHCS MPOSIBU 3allANIbHUX, CKIEPOTHYHHUX T4 HEKPOTUYHUX 3MiH. Taki 3MIHUM MaroTh MpsSIMUii
BIUIMB Ha CTYMiHb Bi3yasi3alii KOHKPEMEHTY MpH €HJOCKOMIYHUX BTPYYaHHSX, MIBUAKICTH (parMeHTaiii Ta
eKCTpakiii (parMeHTiB, SIK HACHiNOK, 301IbLICHHsS 3arajbHOi TPHUBAJOCTI omepamii Ta pPHU3UKIB IHTpa- Ta
micisionepaniiHuX yCKiaIHeHb.

Keywords: ureterolithiasis, ureter wall, morphology, treatment.

Kniouosi cnosa: ypemeponimias, cminka ce40800y, MOpQono2is, 1iky8aHHsI.

HocTranoBka mpodaemu. [TutaHHS AiarHOCTHKH,
JIKyBaHHS Ta MeTa(IAKTHKH C€Y0KaM’ sTHOI XBOpOOH
3aJIMIIAIOTHCS aKTyallbHIMH BPaXOBYIOUYH BiJICYTHICTh
3HWKCHHS TIOKa3HUKIB 3aXBOproBaHOCTi B Cirti [1].

Ha chorogni OCHOBHMMH METOAaMH JIiKyBaHHS
XBOPHUX i3 KOHKPEMEHTaMHU CEuoBO/LY €
eKCTpaKopIiopajbHa yAapHO-XBWJIbOBA JIITOTPHUIICIS
(EYXJI) ta xontakTHa ypetepomitorpurncis (KYJIT)
[2]. Xouya 0oGOHMaBI METOAMKH MalOTh HM3BKHH piBEHBb

YCKJIaJJHEHb Ta MOXYTb BUKOPHUCTOBYIOTBCS SIK METO]]
Xipyprii «0JJHOTO IHs», MOKa3HUKH «Stone-freey» npu
€HJJOCKOIIIYHOMY BTpyYaHH1 B paHHBOMY
micisonepauiitnomy nepiozi Bui npu KYJIT [3-4].
Ockinpku  obuaBa MeTOAW  TOB’s3aHi 13
MOTIEPETHROI0  (pparMeHTaliel0 KOHKPEMEHTY Ta
CaMOCTIMHUM BIiOXO/KCHHA YJIaMKiB 13 cedero
(AYXJI), abo BUIATEHHSM iX 32 JOITOMOTOI0 KOP3UHOK
abo ennmockomiunux mwmuiB (KYJIT), BaximBuMm €
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BHU3HAUCHHS MOPQOJOTiYHMX 3MiH  (3amajJeHHs, Iij ey pajibHUM 3HEOOJICHHSIM. [Mamient
HaOpsK, CKJIEpO3, HEKpO3 Ta iH.), 10 BUHMKAIOTh B  3HAaXOJWThCS HA PEHTIEH - IPO30pOMYy CTOJi 3

CeyoBOJI B MiClli PO3MILICHHS KOHKPEMEHTY Ta
MOXYTh 3HIXKYBaTH e(EeKTHBHICTb IIPOBEIECHOTO
MaJIOIHBa3MBHOTO JIiKyBaHHs a00 yCKIIaJHIOBAaTH
BukoHanHs KVYJIT Ta Bumanenus ¢parmentis [5-7].
BuBueHHS 3MiH CTiHKH CEYOBOAY BXKE BHBYAJIOCS
HaIIAMH KOJICTaMU B €KCIIEPUMEHTI Ha TBapuUHaX IpU
MOJIENIOBaHHI yperepotiTiasy [8].

B  mamomMy  fJOCTHiIKEHHI MH ~ BUBYMIH
MOP(OJIOTIYHI 3MiHM CTiHKH CEYOBOIY Yy XBOPHX Ha
ypeTeporiTia3 B 30Hi po3MillleHHS KOHKPEMEHTY .

Meta pocaimkenns. BuBunti Mopdosoriuni
3MIHHM CTIHKM CEYOBOJY Y XBOPHX Ha ypeTepoJiiria3 B
30HI PO3MIIIEHHS KOHKPEMEHTY B 3aJIeKHOCTI Bif
TPUBAJIOCT] KIIIHIYHUX TPOSIBIB.

Marepiann Tta Metronm. Hamu Oynu BuBueHi
TICTOJIOTIYHI 3MiHM CEYOBOAY B MICI PO3MIIICHHS
KOHKpPEMEHTIB y XBOPHX Ha yperepoiirias. Mu
BUBYQIM CTaH CTiHKA CEYOBOAY Y XBOpHX i3
KIHIYHUMH TPOSBAMH YPETEpOIiTia3zy, IO TPUBAIH
npotsirom 7 nHiB, 30 AHIB Ta Oinbine 3-0X MICSIIB.

OTpuMaHHA TiCTOJIOTIYHOTO MaTepiary
BiOyBanocs iHTpaonepauiiHO Nepe] BUKOHAHHSIM
XBOPUM KOHTAaKTHOI Jia3epHOi abo yJIbTpa3ByKOBOI
mitorpurcii B cedoBoai. Omnepaliis BUKOHYBaJach IiJ
3araJibHOK aHecTe3i€ro i3 BukopucTanHsM LMA a6o

pPO3BEICHUMH HOTaMH (JIITOTOMIYHE IIOJIOKEHHS).
[lounnaetbcss omepauis 3 OIJISITYy CEYiBHUMKA Ta
CEYOBOTo Mixypa. Y BIUKO CEYOBOAY 3 BiJIIOBIIHOTO
00Ky BOAUTHCA CTpyHa - MPOBITHMK IO SIKiH
3a0e3meuy€eThCs MOJANBIINA PyX YPETepOIie€I0CKoTa.
[licns Bi3yanpbHOTO BHSBICHHA KOHKPEMEHTY B
CEYOBOJIi TPOBOTUTHECS XOJOIHA OIOTCisA CTiHKH
CEYOBOIy B MICII HOTO pO3MIMIEHHS, B HOIAJBIIOMY
(parmMeHTaris KaMeHs 32 OTIOMOTOI0 JIITOTPHUITOPIB
Ta BHJaNeHHS yiaMmkiB. Ilpm HeoOXimHOCTI HHUpKa
JpeHyBajIacsi CEYOBIIHUM CTEHTOM.

Jlist MIKpOCKOIIYHOTO JOCIIKEHHSI OTpUMaHi
(bparMeHTH TKAaHUHM MIISTaay MepBUHHIN (ikcanii y
10% pozuuni Qopmaniny. [icromoriuna o0poOka
Marepianxy IpoBeeHa 32 CTaHAAPTHOI METOIUKOIO 13
3amiBKOI0 y mapadinosi Omoku. [icromoriuni 3pi3m
TOBIIMHOIO 3-5 MKM BHKOHaHI Ha poOTaliifHOMY

mikporomi PM 60 — EKA, mnodap6oBaHi
TeMAaTOKCHIIIHOM Ta co3uHoM. otorpadyBaHHA
MiKponpenapaTiB  BHKOHaHe kameporo OMAX

A3RDF50 na citiioBomy Mikpockorti Olympus CX 40.
Pe3ysbTaTH Ta iX 00roBopeHHs.
Jns  koHTpomo Oyino  oTpuMaHO OiomraT
CEeuoBOJy, B IKOMY BiJCYTHi KoHKpemeHT (Puc. 1.).

Puc. 1 Opacmenm ceno8ody 6e3 KOHKpeMeHmy.
Dapbysanus eemamoxcuiin ma eo3ut, 30invuenns x400.

VYporeniii 06e3 mnopymenHs — crparudikarii,
KUTBKICTh PSJIiB SIITEIIONUTIB KOJHUBAETHCS Bix 3 10 5
3 YiTKOIO H(epeHIialli€l0 MOBEPXHEBUX, IIPOMIKHUX
Ta OazanpHUX yportemioumTiB. KiiTMHHa ~aTHmis
BIJICYTHSI.

BinMiqaroThCsl AUISHKA 3IYHICHHS CHITEito,
BOTHHMIIEBI KDOBOBMIJIMBY B TOBIL CIIM30BOT 000JIOHKH
Ta MICIU30BOi OCHOBH, fKi € HACHiIKOM 3a0opy
Marepiany.

Puc. 2 Qpacmenm cewo800y 3 KOHKpeMEHmMOoM, mepMin nepedysants AK020 CManosums 7 0io.
Dapbysanns cemamokcuin ma eo3un, 36invuienns x200.
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B marepiani ce4oBogy 3 KOHKPEMEHTOM, TEPMiH
rnepeOyBaHHS SIKOTO CTAHOBUTH 7 JHi0 Bigmidanmcs
MiHiManbHi 3minu (Puc. 2.). Ha G6inbmomy mpotsizi

cim30Boi  0OONOHKM  ypotenii 0e3 TOpyIIeHHS
cTpatu(ikamii, Bi3yami3yeTbcs 10 S5 psAdiB
emitenionuTiB. Jlume Ha  OKpeMHX  JUISTHKaxX
BiIMIYaeThCcd  BiAIApyBaHHA  HEBENUKUX  TPYII

TTOBEPXHEBUX YPOTETIOIHTIB.

2

Puc. 3 @pacmenm cew0800y 3 KOHKpeMeHMOM, M

IToBepxHeBi, IpOMiXHI Ta 6a3aibHI ypOTENiOLUTH
TU(epeHIIIOITECS YiTko. KITiTHHHA aTwHIlis BiICYTHS.
HasiBHi siBuIa BakyoJbHOI TUCTpOdii Yy MOOJUHOKHX
emiTenionuTiB. Slnpa TMnoBoi OynoBH. Y MiJCIM30BIH
OCHOBI He3HaYHa J€30praHi3allis CoJyYHOTKAHMHHHUX
BOJIOKOH BHACIIIJIOK HaOPSKY.

3amanbHi, HEKPOOIOTHYHI, CKICPOTHYHI 3MiHH
BIJICYTHI.

\

DMIH nepedysanus sikoeo cmanogums 30 0i6.

Dapbysanns cemamokcunin ma eo3un, 30invuents x100.

B marepiani ceqoBogy 3 KOHKPEMEHTOM, TEPMiH
nepeOyBaHHs SKOTO CTAHOBUTH 1 MICSIb BiAMIYaIUCS
MOMIipHI AuCTpOdiuHi Ta CIa0OBUpPAKEHI 3ammalibHi
smint  (Puc. 3. B cnm3oBiii  00omoHII
CIIOCTEpIraloThCs JUISHKH 3JYLIEHHs BCIX IIapiB
ypOTEmito, 3 OroJIeHHsSM 0Oa3aJibHOI MeMOpaHU.

BinpmricTe emiTENiONUTIB i3 SBHIAMH BaKyOJBHOI
muctpodii. KimitnaHa aTwmig BiacyTHs. Snopa B craHi
CIIM30BO1

KapiommkHo3y. B 30epexeHiii dacTuHI
p Y p

000II0OHKH ypoTeniid 0e3 MmopymieHHs crpatudikarii,
Bi3yalli3y€eThest 10 7 PAIB EHITENiOUHUTIB.

IToBepxHeBi, IPOMiXKHI Ta 6a3abHI ypOTETIOLUTH
Iu(depeHIioIThCS  YiTKO. Y  MiJCIU30Bil  OCHOBI
BOTHHIIA Je3opraHizarii CIIOJIyYHOTKaHUHHUX
BOJIOKOH  BHACJHIJJOK  HaOpsKy,  HEpiBHOMipHE
KPOBOHAIIOBHCHHSI KPOBOHOCHHX CYIWH, BOTHHILE
MOMIpHO BHUpakeHoi iH(QiIbTpamii JimMdQoruTamuy,
MOHOHYKJIEapaMH, aHI'l0MaTo3.

Hexkpo6ioTiuHi 3MiHH BiICYTHI.

Puc. 4 @pazmenm cewo600y 3 KOHKPEMEHMOM, MEPMiH NepedYEanHts AKO20 CMAHO8UMb Oibule 3-0X MICAYIS.
Dapbysanus cemamokcunin ma eo3un, 360invuienns x200.

B matepiani ce4oBogy 3 KOHKPEMEHTOM, TEPMiH
repe0yBaHHS SIKOTO CTAHOBUTH 3 MICSIll BigMidaJIACs
BHpaXKeHi 3anajbHi 3MiHH, HEKPOOIOTHYHI, HEKPOTHYHI
ta cknepornuni 3Mminu (Puc. 4.). Crparudikaris
ypoTelnilo Ha OUIBIIOMY TPOTS3i HE BU3HAYAETHCA,
BIIMIYa€ThCS HOTO 3IYNICHHS 3 OTOJICHHSAM 0a3aiibHO1
MeMOpaHH, nudepeHIrianmis YpOTEITIOLUTIB
HEMOXJIMBA. BUIBIIICTh emiTeNionuTIB i3 SBHIIAMH
BakyosibHOT aucTpodii. KiituHHa aTumisi BifcyTHs,

sapa B CTaHi KapiONiKHO3y, Kapiopekcucy Ta
Kapionmizucy. B 30epexxeHii 9acTHHI  CIN30BOI
000JIOHKH ypoTenii 0e3 mopyuieHHs cTpatudikamii,
Bi3yalli3y€eThCst 10 7 PAIIB EHITENTIONHUTIB.

IToBepxHeBi, TPOMiKHI Ta 6a3abHI ypOTENIOLUTH
TU(QEpPCHIIIOITECA  YiTKO. Y MiICIH30Bi  OCHOBI
CIOCTEpIraeThCsi  BUPaXEHHWH  HAOpsK, audysHa
Jle30praHizallii  CHOJyYHOTKAHMHHHX  BOJIOKOH,
HepiBHOMIpHE KPOBOHATIOBHEHHS KPOBOHOCHUX CY/IHH,
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BUp@)XEHAa BOTHUIIEBA 1HQUIBTpALis JiMpOIHUTAMH,
MOHOHYKJIEapamH, BOTHHMIIIA PO3pOCTaHHS
TPaHyJSIIHHOI TKaHWHM Ta LIUIBHOI CIIOJNy4YHOI
TKaHWHY y BUTJISIII OKPEMHX ITPOILIAPKIB.

BucHoBkH. 3HaXO/KEHHS KOHKPEMEHTY B
MPOCBITI CEYOBOAY B TEPMIH O 7 JHIB HE BHKIIUKAE
3HAYHUX  MIKPOCKOMIYHHUX  3MiH, BiZOyBaeTbcs
MOTOBIIEHHS [Iapy CMITEeNIOUUTIB, OTpaHi3amisi BCiX
IIapiB cedoBOAy 30epekeHa, O3HAKH CKIICPO3yBaHHSI
a60 Hekpo3y BincyTHi. J[aHi 3MiHE HE MalOTh 3HAYHOTO
e(eKTy Ha YMOBH IIPOBEJCHHS OTIEePaLlii.

[Ipu po3mimieHHI KOHKPEMEHTY B CEYOBOII B
CTpOK 1 MicsAllb BU3HAYAETBCA OUIBII  3HAYHI
Mop¢oJIOTiUuHI 3MIHM 13 O3HAKaMH JIeCKBaMarlil
TIOBEPXHEBHX IIapiB ypOTeNis, HAOPSKy Ta 3amaibHUX
3MiH B migciau3oBuii oOosoHmi. Taki 3MiHM BXKe
MOXYTh CIyryBaTd (akTOpoM, IO YCKIAIHIOE
TIPOBE/ICHHS MaJIOiHBa3UBHUX BTPYydJaHb IIPH JTiKyBaHHI
ypeTepoiiTiasy Ta TNPHU3BOAWUTH IO 3HIDKCHHS IX
e(eKTHBHOCTI.

SIKIO TPUBAJIICTh 3HAXO/UKEHHS KOHKPEMEHTY B
ceyoBoal Oinpma 3a 3 Micslll, HaMH BIIMIYEHO
3MyIIEHHA  ypoTenmiss 3  OroJICHHAM  Oa3aibHOI
MeMOpaHH. Y TiACIN30BIH OCHOBI CIIOCTEPIraeThCs
BUpOXEHUH  HaOpsk, audy3Ha  Je30prasizaris
CIOJIyYHOTKaHUHHUX BOJIOKOH, BOTHHMIIIA PO3POCTaHHS
TpaHyJSIIHHOT TKaHMHM Ta UIUJIBHOI CIIOJNYy4YHOI
TKaHMHYW Y BUIJIAJI OKpeMHUX Hpourapkis. Taki 3MiHK
MaTh MNpsMUN BIUIMB Ha CTYyNiHb Bi3yauizamii
KOHKPEMEHTY TIPH CHIOCKOMNIYHHX BTPYYaHHSIX,
MIBUIKICTH (pparMeHTamii Ta eKCTpakiii (pparMeHTiB,
SK HACHIOK, 30UIbIICHHS 3arajdbHOI TPHBAJIOCTI
omepamii Ta PU3WKIB iHTpa- Ta MicCIAONIEpaIiiHIX
YCKIIaTHEHb.
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REVIEW IN ENDOSCOPIC DIAGNOSTICS AND MOLECULAR FEATURES OF
SERRATED COLORECTAL NEOPLASIA.

Colorectal cancer (CRC) is one of the leading causes of death from cancer in many countries of the world,
both in men and women, and these rates are on the rise. About 1.8 million new colorectal cancer cases were
diagnosed in 2018, and they also account for 8% of all cancer deaths. The 5-year survival rates for patients with
stage I and 11 cancer are 95% and 82%. Despite the continuous development of diagnostic and therapeutic methods
(for example, colonoscopy, flexible sigmoidoscopy, and tests based on chromatographic analysis), colorectal
cancer is often detected at a stage of significant spread. In order to reduce morbidity and mortality, timely detection
and treatment of precancerous conditions of the colon is necessary.

Screening plays an important role in the detection of colorectal cancer, and its early diagnosis has a significant
impact on survival rates. Moreover, obligate precancerous lesions can be diagnosed and removed.

Colorectal cancer in most cases develops as a result of the degeneration of adenomatous formations or along
the jagged path Considering that the average time of development of adenocarcinoma from precancer takes about
10 years, changes in the intestinal microflora may be a promising marker for screening precancerous conditions
of the colon. The commensal gut microbiota plays an important role in various systemic functions, which include
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modulation of the immune system, neurohormonal activity, intestinal barrier, and epithelial integrity. Immune
dysregulation, dysbiosis, and epithelial destruction contribute to colorectal cancer carcinogenesis. Detecting
changes in DNA can also be used to screen for colorectal cancer. Fragments of circulating methylated DNA are
found in the blood of patients with colorectal cancer. But now, research shows low sensitivity.
Numerous molecular genetic studies of colorectal cancer have revealed a number of genetic disorders, most
of which are inherited in an autosomal dominant manner and significantly increase the risk of neoplasia.
Keywords: colorectal cancer, microbiota, molecular genetic research, serrated neoplasia, biomarkers,

endoscopy, screening

The increase in the incidence of colorectal cancer
in recent years has been observed in all economically
developed countries of North America and Western
Europe. In the Russian Federation, over the past 10
years, there has been a more than 30% increase in
patients with tumors of this localization [1].

According to the World Health Organization,
there are more than 800,000 new cases of colorectal
cancer with a high mortality rate in the first year of life
after diagnosis. According to forecasts, in 10 years this
figure will be more than 1 million per year [2].

The exact understanding of the pathogenesis of
toothed tumors is not reliably determined, it is obvious
that the development of neoplasms is influenced by
molecular genetic factors, microbial composition,
chronic  inflammation,chemical and  biological
carcinogens[3].

The frequency of serrated neoplasias in the
population varies from 0.7 to 2 %, but it is not possible
to establish the true figures due to significant
difficulties in endoscopic, morphological and
molecular genetic diagnostics. [4]

Serrated formations are found throughout the
colon, more than 38% - in the right parts. Tumors

located in the ascending colon have their own
morphological ~ features compared to  other
localizations, have more expanded crypts and

pronounced denticulation in their basal segment.[5]

The colon mucosa is regularly colonized by a huge
number of microbial associations (17 families, 45
genera, more than 1000 species). Most of them are
obligate anaerobes (bifidobacteria, bacteroids, etc.) - up
to 90%; another 8-9% are facultative aerobes
(lactobacilli, Escherichia coli, enterococci)[8]. Part of
the facultative and transient microflora (Clostridia,
Klebsiella, proteus, staphylococci, etc.) accounts for no
more than 1-2% of the microbiome[9].

Normobiocenosis of the colon performs a number
of important functions for the macroorganism:
colonization resistance, immunological protection,
participates in metabolic processes, synthesizes
vitamins and mediators. When the eubiosis of the colon
is suppressed, conditionally pathogenic and pathogenic
microorganisms begin to multiply, and then dominate,
thus forming colonic dysbiosis of varying degrees,
which plays a leading role in the theory of bacterial
carcinogenesis [10].

The bulk of the microbiota of the large intestine is
located parietally, forming microcolonies protected
from external influences by exo-polysaccharide-mucin
biofilm, which is involved in the protection of the colon
mucosa. The smallest part of the microorganisms
remains in the lumen of the colon. The relationship of

the macroorganism with the microbiota of the colon is
based on the principles of mutualism. [11].

In recent years, evidence has been obtained for the
significance of intestinal microbiome disorders in
carcinogenesis. According to the results of the Backhed
F study. et al. (2013), the microbiota of patients with
colorectal epithelial tumors contains significantly
fewer varieties of bacteria than in healthy individuals.
The comparative population of the intestinal tract of
Clostridium in healthy volunteers was 77.8%, and in
patients with colorectal cancer — 68.6% [12]. At the
same time, patients with dentate formations had
significantly increased levels of Fusobacteria,
Actinobacteria, and Bacteroides. In addition, when
comparing the number of Firmicutes bacteria, the
authors found a significant reduction in the content of
Clostridium and Coprococcus in the group of people
with colorectal cancer compared to the control group.
This type of bacteria is directly responsible for the
enzymatic conversion of carbohydrates and dietary
fiber into butyrate, which has anti-inflammatory
activity and inhibits carcinogenesis. The results of the
study suggest that the imbalance of the microbial
community is considered a risk factor for colorectal
carcinogenesis [13]. However, at the moment there are
no large randomized studies and convincing data
supporting the theory of bacterial carcinogenesis.

The main  mechanisms  of  neoplastic
transformation of host cells are considered to be the
synthesis of pathological metabolites by intestinal
bacteria and the production of genotoxins (toxic
reactive oxygen species and reactive nitrogen), as a
result of which the mechanisms of repair and apoptosis
processes are disrupted [14].

Chronic inflammation is considered a significant
condition for the development of dentate formations, a
number of studies have revealed that the 5-year
cumulative risk of inflammatory bowel disease is 33 %-
54 % [15]. Inflammatory mediators (for example,
tumor necrosis factor, cytokines — IL6, IL1b) activate
the transcription nuclear factor (NF-kB), which
promotes the carcinogenesis of tooth formations [13].

The carcinogenesis of serrated neoplaplasmas of
the colon is a complex process, the leading
pathogenetic features of which are the activation of the
MAPK kinase pathway (in the vast majority of cases,
due to somatic BRAF mutations) and epigenetic
dysregulation due to hypermethylation of the promoter
regions of a number of genes and the formation of so-
called  CIMP-phenotype[6].These  events  are
determined already at the early stages of the neoplastic
process and are actively involved in the evolution of
hyperplastic polyps (microvesicular, goblet-shaped),
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toothed polyps on a wide base to toothed adenomas
(traditional,  broad-based,  unclassified).  The
culmination of this pathway is an irreversible
transformation into a malignant epithelial tumor — a
colon adenocarcinoma[7].

Serrated polyps

The somatic profile of microvesicular polyps
(MP) is characterized by similar genetic abnormalities
with sessile serrated polyps (SSP), however, whether
MPs are precursors of SSP or the latter should be
considered as epithelial formations de novo is still a
subject of discussion, as well as the question of driver
mechanisms that start the process of transformation of
MP into SSP. In this connection, there are no
pathognomonic  molecular markers that allow
differentiating these lesions from each other, and
histological examination is the "gold standard" in
diagnosing this pathology. In the overwhelming
majority of cases, the most frequent molecular event in
MP and SSP are somatic BRAF mutations, the
frequency of which, according to some authors, reaches
70-80% in MP and up to 90% in PSO [16, 17]. The
CIMP phenotype associated with BRAF mutations,
however, is significantly more often diagnosed in SSP
(up to 50% of cases) and significantly less often in MP
(10%) [18, 19].

The molecular characteristics of goblet polyps
(PD) are poorly understood, in which somatic
mutations in the KRAS gene are one of the prevailing
genetic disorders (up to 50% of cases). In later studies,
it was shown that the presence of a goblet cell
component in dentate polyps without signs of dysplasia
is a predictor of the presence of KRAS mutations [20].

Serrated adenomas

Despite the fact that some researchers attribute
typical serrated adenomas (TSA) to the group of
formations without signs of dysplasia, most authors
consider TSA as adenomas with a low degree of
dysplastic changes and minimal proliferative activity,
however, a significantly larger number of genetic
events compared with MP and SSP [21]. In half of the
cases, BRAF mutations are diagnosed in TSA and in a
third - KRAS mutations [22, 23, 24]. The CIMP
phenotype is naturally more common in BRAF-
associated adenomas [25].

If BRAF-positive TSA evolve from MP and SSA,
then the nature of KRAS-positive TSA is not so
obvious with an equal probability of developing both
de novo and from previous KRAS-positive polyps
[26, 27].

In addition to activating the MAPK Kkinase
pathway, a recent study by Sekine et al. It was shown
that TSA with a mutant KRAS type are characterized
by a high frequency of RSPO translocations, and
BRAF-positive TSA with somatic mutations are
characterized by pathogenic variants in the RNF43
gene. In this case, both RSPO transcripts and RNF43
mutations in the overwhelming majority of cases are
detected at the stage of the transition from MP and SSP
to SSA, i.e. are potential molecular markers of
dysplastic changes in polyps [28]. In contrast to broad-
based serrated adenomas, hypermethylation of the

promoter region of the MLH1 gene in TSA is
casuistically rare [29].

Dysplastic SSP or sessile serrated adenomas
(SSA) are the most well-studied group of dysplastic
colon masses at the molecular level. The leading
epigenetic event in SSA is methylation of the promoter
region of the MLH1 gene, which is determined in 15-
73% of cases [30, 31]. The lowest value of this
indicator in terms of studies is due to the attribution of
serrated polyps with intestinal metaplasia or flat "early"
TSA to SSA. In turn, the largest number of
hypermethylated adenomas (as a result, and with an
unstable system of mismatched DNA base repair
(MMRY)) was noted for true SSA [32]. Assessment of
the MLH1 status is an important step in diagnosing the
degree of dysplastic changes in adenomas. Loss of
expression of this marker at the molecular level
confirms clinically significant dentate dysplasia
[Crockett]. Another risk factor identified as an indirect
marker of a high risk of hypermethylation of the
promoter region of the MLH1 gene is the presence of
the -93G / A (rs1800734) polymorphism at the 5 'end
of the gene, associated with increased expression of the
DCLK3 gene, which in turn activates the neoplastic
process [105De palma]. In general, SSA is naturally
associated with a direct correlation between the BRAF
mutant status, CIMP phenotype, and microsatellite
instability. An increase in the severity of dysplastic
changes in both TSA and SSA correlates with the
sequential inactivation of p16 and TP53 in most cases
[33, 34, 35].

Changes in the WNT pathway, the leading
pathogenetic link in the pathogenesis of epithelial
neoplasms of the colon, are diagnosed in dentate
formations, as a rule, at the stage of pronounced
dysplastic changes. At the same time, somatic
mutations in the APC gene are determined in dentate
polyps and adenomas much less frequently in
comparison with tubulovillous formations with
chromosomal instability (CI) at the basis of molecular
abnormalities (36% in TSA vs> 90% in adenomas with
ClI) [36, 37 (crockett)]. An alternative way of activating
the WNT pathway in SSA is hypermethylation of
regulatory regions of genes that antagonize the WNT
pathway, such as SFRP, AXIN2, and MCC, or
mutations in the RNF43-ZRNF3 complex, which are
diagnosed in 86% of tumors with hypermethylation of
MLH1 [38, 39, 35 (Croc)].

Serrated polyposis

A rare disease associated with multiple lesions of
the colon is serrated polyposis (SP), the overlying parts
of the gastrointestinal tract are not involved in the
pathological process, as well as there are no specific
extraintestinal manifestations [40].

Some of the cases of SP are familial
Approximately one third of patients with SP note the
presence of at least one relative of the first degree of
relationship with colon cancer, and only 5% with RR
[41, 42]. To date, only the RNF43 gene has been
identified as a potential candidate gene for the
development of a hereditary variant of SP, however,
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and germline mutations in this gene are responsible for
the development of only 2% of cases of SP [43-47].

The differential diagnosis of SP is carried out with
such hereditary syndromes as MUTYH-associated
polyposis, mixed polyposis, Cowden's syndrome and
other PTEN-associated conditions. Phenotypic overlap
with these pathologies is expressed in an oligopolypous
lesion of the colon with the growth of dentate
formations. Determination of the syndromological
affiliation in such cases can be achieved by clinical and
anamnestic data or by molecular verification of the
diagnosis. The latter, however, in some cases remains
uninformative, and the etiology of SP, with the
exclusion of frequent hereditary pathology, but a
burdened family history, remains unspecified and
refers to the "family variant" of polyposis.

The current criteria for the diagnosis of SP
include:

1. Presence of at least 5 serrated polyps /
adenomas proximal to the rectum, all larger than 5 mm
and at least two larger than 10 mm or

2. The presence of more than 20 serrated polyps /
adenomas of any size throughout the colon, at least 5 of
which are determined proximal to the rectum;

Wherein:

1. Any histological variant of serrated polyps /
adenomas is taken into account;

2. Cumulative count of serrated polyps / adenomas
throughout life.

According to European studies, among patients
with ZP, only 25% of patients meet the first criterion,
45% - the second and 30% meet both criteria,
respectively [52, 53].

Patients with SP are at increased risk of
developing colon cancer, and in most cases the disease
is diagnosed simultaneously with SP. Risk factors
associated with the maximum risk of malignant
transformation include: compliance with both clinical
criteria, the presence of more than two SSP proximal to
the splenic flexure, or at least one serrated polyp with
dysplasia, or one tubulo-tuberous adenoma with severe
dysplasia. Retrospective data indicate 30% of CRC
cases among the cohort of patients with SP [54]. The
“classical” CRC associated with SP, in terms of its
molecular characteristics, corresponds to the genetic
portrait of SSA, accumulating BRAF mutations and
CIMP phenotype in half of the cases [55]. KRAS-
positive forms account for less than 5% [56].

Colonoscopy is the "gold standard" and, at the
same time, an essential component of the
comprehensive diagnosis of precancerous conditions
and early forms of colon cancer.

Creation and introduction into clinical practice of
the latest high-resolution video endoscopic studies with
the use of additional imaging methods, such as NBI, |-
scan, optical and electronic magnification (ZOOM,
double focus), etc. significantly improves the
capabilities of CRC diagnosis, especially on early
stages. These functions make it possible to expand the
capabilities of video colonoscopy, helping to solve
more and more complex diagnostic tasks, achieving
results comparable to the morphological examination

of biopsy material obtained from the detected
pathological foci.

Clarification during colonoscopy with a white
light examination (as well as with an examination under
the conditions of the use of clarifying technologies) of
the concepts of endoscopic semiotics of squamous
epithelial neoplasms of the colon, allows at the
preoperative stage to visually recognize them among
themselves and to distinguish from them: a)
hyperplastic ( not carrying a malignant potential) and
subject to dynamic observation, b) serrated and
adenomatous, subject to removal by one or another
(endoscopic / surgical) method. [57]

The technique of narrow-spectrum endoscopy
(NBI, i-Scan) is based on the predominant absorption
of light of a certain wavelength by hemoglobin. The use
of this technique in combination with optical
magnification makes it possible to evaluate the
microvascular pattern of the neoplasm surface using the
classification of Y. Sano et al.

The I-Scan Pentax technology is based on post-
processing of reflected light.

It consists of three image processing algorithms:
surface enhancement (SE), tone enhancement (TE), and
contrast enhancement (CE).

I-scan SE highlights the structure of the tissue
surface, which can be used to locate lesion boundaries
or show lesion spread (eg, inflammation, tissue
atrophy). I-scan TE aims to enhance the imaging of
vascular and tissue architecture.

I-scan SE technology allows you to better see the
structure of the mucous tissue, to determine the
boundaries of the affected areas. This feature is
especially useful for detecting flat lesions, as it helps to
better see the edges of the lesion and determine its
boundaries.

These additional details help to correctly classify
mucosal lesions. Neoplastic changes in the vasculature
and tissue surface structure can be differentiated from
non-neoplastic structures. Figure 1-3

At the moment, three types of serrated formations
are described in the world literature: "sessile serrated
adenoma (SSA), classical serrated adenoma) and mixed
polyp (MP).” [58]

These three types of serrated neoplasia have subtle
architectural differences, but equally pronounced
carcinogenic potential [59].

"Sessile" serrated adenoma was described in 2003
by E. Torlakovic et al. [60]. Morphologically, SSA
occupies a position between the classic serrated
adenoma and the usual hyperplastic polyp. SSA
resembles a sessile polyp in appearance, but has a
branching extension at the base and tends to grow
laterally in the submucosal layer of the colon. SSA has
been recognized as a precursor of dysplasia in the
development of adenocarcinoma [61] and is considered
the most aggressive and most common type of all colon
serrated. Since not enough time has passed since the
discovery of this type of neoplasia for detailed research,
the natural course of the development of this disease
and the risk of cancer progression have not been
reliably determined. Endoscopically "sessile" serrated
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adenoma, as a rule, "pale” formation, "resting" on the
folds of the mucous membrane. SSA is more common
in the proximal colon in middle-aged women and is
larger than other denticles. Classic (traditional) serrated
adenoma - can carry both low and high potential for the
development of epithelial dysplasia. TSA is rare and
accounts for less than 1% of all polyps [62]. It is
characterized by dysplasia of the epithelium, a grooved
type of surface and such cytological signs as elongation
of nuclei, eosinophilic cytoplasm of epithelial cells.
TSA has a pedicle, is located mainly in the left colon,
which is easily detected during colonoscopy. In
appearance, TSA may resemble an adenomatous polyp.

Conclusion

Serrated colorectal neoplasias are a heterogeneous
group of epithelial tumors. Risk factors for malignant
transformation include a number of genetic mutations,
dysbiotic conditions, and chronic colitis. Until now, an
optimal and rational algorithm for the diagnosis,
treatment and monitoring of this group of patients has
not been developed, which indicates that it is necessary
to carry out multicentric and interdisciplinary studies
based on 16S RNA sequencing of the intestinal
microbiota, molecular genetic analysis and high-
resolution complex endoscopy.

Fig. 1. Serrated adenoma with a typical mucosal "cap", the vascular pattern is erased

A

Fig. 2 A, B Serrated adenoa. A. White light inspection. B. Inspection in the narrow light image (NBI) mode.
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Fig. 3 A, B Serrated adenoma on a wide base 0-1s according to the Paris classification.

A. White light inspection. B. Inspection in the narrow light spectrum (NBI) mode.
Expanded isolated branched vessels of the "starfish™ type are defined.
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Summary. The clinical and immunological evaluation of the treatment of 182 patients with chronic viral
hepatitis C with the use of pharmacopuncture with Alloplant biomaterial was carried out. All patients took the
drug Phosphogliv as a basic therapy. When assessing the dynamics of the biochemical blood test against the
background of pharmacopuncture, a markedly more pronounced decrease in the level of the enzymes alkaline
phosphatase, ALT and AST was revealed in comparison with the group receiving only Phosphogliv. All patients
had baseline leukopenia and lymphopenia. The analysis of the immunogram parameters revealed that in patients
treated with pharmacopuncture with Alloplant biomaterial, there was an increase in the number of white blood
cells by 1.6 times, including lymphocytes by 2.2 times compared to the control group. Thus, the study revealed
the anti-inflammatory, hepatoprotective and immunoregulatory effects of the acupuncture administration of the
biomaterial "Alloplant”.

AHHOTa].ll/lﬂ. TIPOBEACHA KJIMHUKO-UMMYHOJIOTHIECKAsA OLICHKA JICUCHUSA 182 IMMAITMEHTOB C XPOHUYECKUM
BUpYCHBIM rermatutoM C ¢ mpuUMeHeHHeM (apMaKOIyHKTYphl OHOMaTepHaloM «AJUIOIUTaHT». Bce manueHTH B
KayecTBe Oa3uCHON TCpalMun TMpUHUMAJIW HOperapar (DOC(l)OFJ'II/IB. HpI/I OLICHKEC AMHAMHKHU OMOXUMHUYECKOIO
aHaJin3a KpOBU Ha (1)0He (bapMaKOHyHKTypI)I ObLUIO BBIABJICHO 3aMETHO OoJee BBIPpAXKCHHOC CHUIKCHUEC YPOBHA
(epmenToB menounot poctaraser, AJIT u ACT B cpaBHeHUH ¢ rpynioi, nomydasmei Toabko Pocdormus. Y
BCCX IIAlTUCHTOB Ha6moz[anac1, HUCXOaHasa JIEUKOTICHUS U J'II/IM(i)OHeHI/IH. AHanu3 mokasareiiei HMMYHOTI'PaMMbI
BBISABWII, YTO Y MMallUCHTOB Ha (bOHe JICUCHUS C MIPUMCHCHUCM (l)apMaKOHy'HKTypr 6HOMaTepHaﬂ0M «AIOmIaHT»
MIPOM30ILIO yYBEIHMYCHIE KOTUIECTBA JIEHKOIUTOB B 1,6 pa3a, n3 HUX JTUMQOIUTOB B 2,2 pa3a MO CPAaBHEHHUIO C

KOHTPOJBbHOM  rpymmoii. Takum  oOpa3oM,  HCCCICOOBAaHWE  BBIABHIO  IPOTHBOBOCIAIUTEIBHOE,
TeIaTONPOTEKTOPHOE ¥ HMMMYHOPETYJIATOPHOE JCHCTBHE aKyMyHKTYpHOTO BBEISHHS OnoMaTephana
«ATOMIAHTY .

Key words: Chronic viral hepatitis C, immunology, pharmacopuncture, Alloplant.
Krouesvie cnosa: Xponuueckuii supycuoiti cenamum C, ummyHono2us, papmaxonyukmypa, Aiionaanm.

JloMuHMpYIOliee MECTO MO PacIpOCTPaHEHHOCTH
XpOHHMYECKHX BUpPYCHBbIX rematutoB (XBI') B Poccun
3anuMaer XBI' C, 0COOEHHOCTBIO KOTOPOTO SIBIISIETCS
JUIMTENbHOE  OECCHMNITOMHOE  Mporpeccupyoniee
TEYEHHUE C MOCJIEAYIONIMM HUCXOJ0M B IIMPPO3 MEeUSHU
[1,c.3].

HecMotpst Ha 3HAaUMTENbHBIC YCIEXH B JICUCHUN
XBI', naHHasg  HO30JIOTHS  OCTAcTCI  BaKHOM
MEIWUIIUHCKON Tpobnemoil. Bricokas cTomMOCTh
npotuBoBUpycHOi Tepamuu (IIBT), HemoctatouHas
MOJ/Iep’)KKa Ha YPOBHE TocyJapcTBa M CTPaxoBOH
MEIUIIMHBI B OONBIIMHCTBE CIy4aeB BBIHYXKAAeT
MallMeHTOB  OTKa3aTbCci OT  PEKOMEHJIO0BaHHOTO
nedyeHusa. Y naguentoB ¢ XBI, nomyuarommx
MPOTUBOBUPYCHYIO  TEPANMIO, MOTYT  Pa3BHUTHCS
HekenaTeNbHble (O (EKTH: IUTONEHUS, enpeccus,
TPUIIIIONON00HEIE W ayTOMMMYHHBIE CHHAPOMBI [3,
c.5]. B pesynbrare peKOMEHIOBAHHBIE CTaHAAPTHI
tdapmakoTeparmn  y  mammeHToB ¢ XBID ¢
WCIIONIb30BAaHUEM  NPOTHBOBHPYCHBIX  IIpenaparoB
GoJiee 4eM y TPETH MAIMEHTOB HE MO3BOJISIOT IOCTHYb
negebHOTO 3hdeKTal6, c. 24; 9, c.244]

Takum oOpasom, JsedeHne OOJbHBIX XBI
MPEJCTaBISIETCS CEePhe3HONM MpoOIeMol, KoTopas
HYX/aeTCsl B JaJbHEHIIIeM M3Y4YEeHUH U OTpeleIeHUH
TaKTHKHU BeJieHHs 00JbHBIX. [IoMCK cpencTB, KOTOpBIE
MoOrH OBl MIPUOCTAHOBUTH HIIM 3aMEUINTH NPOTrpPecc
BOCTIAJIUTENBHOTO Tporiecca (pudpo3a) y OOIBHBIX
XBI', me orBermBmux Ha IIBT wmmm wuMmerommx
MPOTUBOMNOKA3aHMS, SBISIETCS aKTyaJIbHOM poOsreMoit
MEIUIHBL.

B Hacrodmiee Bpems IIHMPOKOE MPU3HAHHE
MOy4usia Tepanusi ¢ UCMOJIb30BAaHHEM aJbIOBAHTHBIX
MpemnapaTos, obnagarommx TenaTOTPOITHBIM
JIEHCTBUEM, HanpuMep [JIMIUPPU3UHOBOBOM
KucinoTeI[S, ¢.32]. IlpenapaTsl TIHIUPPH3MHOBOBOI
KHACJIOTHl IMHPOKO TPHUMEHSETCS UL JICUCHHS
3a0oJeBaHNH IeYeHN B cTpaHax Asmn.[7, c.11]

Db dexT MIMIUPU3NHOBON KUCIOTHI 00YCIOBICH
MIPOTHUBOBOCTIATTUTEIBHBIM JeCTBHEM u
YMEHBIICHHEM MOBPEKICHUHN MEUeHOYHBIX KJIETOK [8,
c.1868].

B nmocnennee necstunerue B MEAUIMHE IS
CTUMYJILIMM ~ PEMapaTHBHBIX  IPOIECCOB  OBLTH
MIPEATIOKEHBl OMOMAaTepHabl CepUH  «AJUIOIUIAHTY,
KOTOpBIE TPEICTAaBIIOT COOOH  COEIMHHUTENHHO-
TKaHHBIC CTPYKTYPBI c JIO3MPOBAHHO
9KCTParupOBaHHBIMHU TJIUKO30aMHUHOTJINKaHAMH,
OTJIMYAIOTCS HU3KOW aHTHI€HHOCTHIO, CIIOCOOHOCTBIO

K CTUMYJSIIMM PEreHEpaTUBHBIX IIPOLECCOB U
CENIEKTUBHOTO  POCTa  TKaHeH, MpoQUIAKTHKE
pyOueBanuii.  JlucneprupoBaHHblii  OuOMarepuan

«Amnomnanty (JJBMA) omocpenoBaHHO, 4epe3 KIETKH
MOHOHYKJI€apHO-(aronurapHoi CHCTEMBI
CTUMYJIMPYIOT 3KCIpeccHuio MeMOpaH peLenTopoB
Makpo]aroB W CEKpElHI0 MOHOKHHOB, YTO BEIET K
aKTMBAIMM M NpoiHudepanuy JIpyTux KJIETOUHBIX
TOMYJIANMH, BOCCTAHOBJICHHIO HMX HOPMAaIBHOTO
(eHOTHITa ¥ KOOITIEPAaTUBHBIX OTHOIIEHWH [2, ¢.279].
AxynyHKTypHOe BBeneHue JBMA B Ouonormdecku
AKTUBHBIE TOYKH OKA3bIBAET MTOJIOKUTEIIFHOE BIMIHUE
Ha pereHepaTuBHbIC NPOLIECCHI 32 CYET HHPMIbTPALUH
KJIETKaMU MakpogaraabHO-GpuOpoOIaCTHIECKOTO
psAna, CTUMYJHUPYIOIIMX  BBIJIEJIEHHE  Pa3IMYHbIX
(haKTOpOB POCTa U PereHepaTUBHBIH MPOIIECC B 1IETIOM
[4, c.105].

Crpemienue MOBBICUTh 3¢ PEeKTUBHOCTH
pereHepaTHUBHOI Tepamuu MNpH NaTOJNOTHU IEYEHH
BBI3BAJIO UHTEPEC K MOMCKY HOBBIX BO3MOXKHOCTEU 1O
IIPUMEHEHHIO OnomMarepralia « AJUIOTUIaHT».

Leapr uccnenoBanusi: oueHNTh 3P HEKTHBHOCTD
u 6e3omacHOCTh ipuMeHeHust JIBMA y 6onbabix XBIT
C, paHee He TONYYaBUINX HPOTHBOBHPYCHYIO
TEpPaIuio, Ha MOJUKIMHAIECKOM dTare peabriInTaIvH.

Matepuaasl M MeToabl [IpoBemeHO OTKpHITOE,
MIPOCTIEKTUBHOE, PAaHIOMH3MPOBAHHOE HCCIECI0BAHUE
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182 mamuentoB ¢ XBI' C, u3z Hux 65 (35,7%)
skeHIuHbI, 117 (64,3%) My>XUYuHBI, CpeIHUN BO3pacT
cocrasui 34,8+1,7 roxa.

KontponsHoll rpymnmnoit 6sun 35 mpakTH4decKd
3I0POBBIX JIMLI, COIIOCTABUMBIX IO TIOJIy U BO3PACTY.

I[lpy  yTOYHEHMM  JAMArHo3a  HCHOJIB30BAIIH
MEKAYHAPOIHYI0  KIACCH(DHUKAIIMIO  XPOHUYECKHUX
TEeNaTHUTOB, PEKOMEHJOBaHHYIO BeemupabIM
KOHI'PECCOM  TacTpO3HTEposIoroB,  Jloc-Anxenec
(1994). Knmangeckas Bepupukanus XBI'
npoBommiiack B coorBerctBun ¢ MKB-10:

xpoHmyeckuit BupycHbI Tematur C (B17.1). Ilpm
JMarHOCTHKE YYHTHIBAIM COBOKYIHOCTh KIMHHUKO-
Ja0OpaTOpPHBIX W JNUAEMHOJIIOTHYECKUX JaHHBIX:
Hannure PHK Bupyca renarura C B Teuenue Gonee 6
MECSIEB, ONpENeNIsIeMOe METOIOM TBepa0(ha3zHOTO
UMMYHO(EPMEHTHOTO aHanu3a (UDA) c
ucnonb3oBanueM Ttect-cucteM 3A0 «Bekrop-bect»
(HoBocubOmpck), pa3penicHHBIX K MpUMEHeHHI0 B PO
(ITlpukazom M3 P® 2004 r. Ne384), m meromom
monmMepasHoit  memHoi  peakmmu  (IIHP) ¢
npuMeHeHueM  Tect-cucteM  3A0  Bekrop-becr
(HoBocubupck, Poccust) u 3AO0 «IHK-TexHOMOTHS»
(Mockga, Poccus).

B uccrnenoBaHny npuHUMANK ydacTue OOJbHBIE
XBI' C, panee He MOJydYaBIIME MNPOTHBOBHUPYCHYIO
TEpalui0  M3-32  NPOTUBOINOKA3aHMH WM HE
OTBETHBIIIKE HA JTAHHYIO TEPAITHIO.

Kpurepun BKiII0OYEHUs OOJIBHBIX B UCCIIEOBaHHUE!
JWIa  MOJIOZOTO  BO3pacta C  yCTaHOBJICHHBIM
nuarHozoM XBI' C ¢ yMepeHHOH M MHHHMMaJbHOM
AKTHBHOCTBIO BOCHAJIMTENFHOTO IIpOIecca B IEUCHH,
KOTOPBI OLIEHMBAIN 0 ypoBHIO anaHWH- (ATAT) u
acmaptatamuHOTpancdepassl (AcAT), He Oomee 5-
KPaTHOTO MPEBBILICHHUsST HOPMBI, 001Iero OWIMpyorHa
u ob1ero Genka.

VY Bcex NanMeHTOB ObITa HCKIIOYEHA Jpyras
Marojiorusi MEYeHW: BHUPYCHOM (IO  Mapkepam
BUpYyCHBIX rematutoB B, A, D wu BUY),
ayTOUMMYHHOH, JIEKapCTBEHHOH 3THOJIOIMM, a TaKKe
QJIKOTOJbHASL WJIM HApKOTHYECKas 3aBHCHUMOCTB,
HaJIMuhe SHAOTEHHBIX ICHXMYECKHX 3a00JeBaHUH U
COIYTCTBYIOIIAss COMAaTHYEcKasi MaToJIOTHs B CTaJNHU
JIEKOMITEHCAIUH.

Jus OIpeeNEeHUs KIIMHUYECKON
s dexruBHOCTH JJEMA uccnenyemeie ¢ XBI' C 6pum
paHIOMH3HpOBaHBl Ha 2 rpynmel: 1 Tpymma -—
CpaBHEHUS (n=93), EEN npenapar
TIIMLUPPU3NHOBOBOM KUCIIOTHI - ocdorius popre 1o
1 kamcyne 3 pa3a B neHb B Teuenuu 20 Hemenb, 2

rpymma  — ocHoBHas  (N=89)  momosHHUTENHHO
npumersin JIBMA B GHONIOTHYECKH aKTHBHBIE TOUKH
(PAT) mno wMeroauke, TpPEIOKEHHOH aBTOPOM

(Mupxaiinapos P.III. B coaBTOpcTBe, mareHT PD Ne
RU2609252C1 ot 11.11.2015): 50 wmr JBMA
pasBomw B 10 MI (PU3HOIOTHYECKOTO pacTBOPA,
KOJIMYECTBO MHBbEKLMI 3a 1 ceaHc cocraBuio mno 0,1-
5,0 M., Ha Kypc Jnedenuss 20 ceaHCOB, B 3apaHee
BeiOpanHsle BAT: BL18 Tans Iy, BL19 [ans Illy,
BL47 Xyus Maub, BL48 Aun I'an; BL 49 U 11, GV
I3un Co, GV9 Wxu Sn, LR13 Yxan Maub, LR14 1u
Mboub, GB24 XKu 10e, GB25 1[3un Maus- RP 19 Oy

A, CV5 Illu M»sub,CV12 Uxyn Banp, CV14 Tau
Uxy.

OneHky 3¢ peKTUBHOCTH MIPEAI0KEHHOH
Tepalnuy OCYIIECTBISUIM 10 JUHAMHKE WMMYHHOTO
otBera. OnpejeneHue IMOMyISIUNA M CyONOMyJIsIunit
TUMQOLUTOB  KPOBH  HPOBOAWIOCH  METOJOM
MPOTOYHOM UUTO(IYOPUMETPHU C HCIOJIb30BAHUEM
MOHOKJIOHaNBHBIX aHTuTen Qupmbl Beckman Coulter
(CHIA). Ompenensinmu KnacTepsl ¢ GepeHIIPOBKI

CD3 (T-mmmdormurter), CD4 (T-xemmepsr), CD8
(IIMTOTOKCHYECKHE T-mumdonuTs), CD16
(ecTecTBEHHBIC KAJUICPHBIC KIIETKH), CD25

(aktuBupoBanuele T- u B-xnerkn), CD9S (knetku c
MapKepaMH HEraTHBHOI akTuBainuu). Pe3ynbTaTsl
OIIpEZEJICHNs KIETOK BBIpaKAIUCh B aOCONIOTHBIX U
OTHOCHUTEJIbHBIX NTOKa3aTeNsIX.

®daronuTapHas AKTUBHOCTh JICHKOIIUTOB
OLICHMBAJIACh B TECTE C JIATEKCOM; KUCIOPOA3aBUCHMAsT
MeTabonuecKast AKTHBHOCTH  — B TecTe
BOCCTAHOBIICHUS HUTPOCHHETO TETPO30ITHSI
(HCT-T1ecr).

OyHKIMOHAIBHAS ~ AKTUBHOCTh  JTUMQOIUTOB

ONpeNeNsaIach IO peakuud OnacTrpancdopManuu
mumponuros (PBTJI) mo meroxy A.Boyum et al

(1968).

Hu oauH mamueHT He BBIOBLI M3 UCCIEIOBAHUSA
BCJICCTBHE PAa3BUTUS HEXKEJIATCIBHBIX  SBJICHHH,
UMEIOIUX OOOCHOBAHHYIO MPHYUHHO-CIICIACTBCHHYIO
CBA3b C HcchaeayeMmbiM mpemapatoM. OT  Beex
00cCIIeT0BaHHBIX XBI'C OBLIIO TIOJTYYCHO
J0OpOBOJIBHOE UHPOPMHUPOBAHHOE corJiacue,

HCCIIEJOBAaHNE TPOBOIMIN B COOTBETCTBUH C HOPMAMHU
XenbcuHcKoU aeknaparun (2000).

Cratuctudeckyio o0paboTKy JaHHBIX TIPOBOIMIIH
o mporpamme Statistica for Windows sepcun 10.0. Ha
NOpeABApUTEIHFHOM  JTalle  MOJY4YCHHBIE  JaHHBIC
NPOBEPSUINCH  HA  HOPMAJIBHOCTH  PacIpeesICHHs
Meronom lllanupo-Yuika, olleHKy JOCTOBEPHOCTH 11O
HapaMeTPHUUECKUM U HeIlapaMeTPUIECKUM KPUTEPHSIM.
Jliist cpaBHEHUS BEJMYMH HCII0JIb30Bal KpuTepuii x2 ¢
nonpaBkoii Merca. McKkakeHHe —[OCTOBEPHOCTH
Ppa3IHYmii IpeaynpexIany nomnpaBpkoi borpeponm.

Pe3yabTaThl Hccae10BaHHSA

PeTpocneKkTHBHBIN aHaIN3 KIMHUYECKUX JTAHHBIX
y 6ompHBIx XBI'C mokazanm JOMUHHPYIOLIYIO pOIh

NICUXMYECKOTO ~ KOMIIOHEHTa  (TpeBora, 4yBCTBO
BHYTPEHHETO  HANpPsDKEHUs,  HapylLIEHHE  CHa,
Pa3paKUTENBHOCTb, HEAJCKBAaTHbIE U pPa3Hble IIO

MOIaJIbHOCTH SMOIMOHAIbHBIE peakiyn ). HerarnsHble
noBesieHUeckre (GakTopsl pucka y OonbHbIXx XBI'C
MOTYT OBITh ITyCKOBBIM MEXaHM3MOM BEreTaTUBHOM
JUCHYHKITHH.

B xmmHuyeckom Ttewenun XBI'C y Bcex
00CJICIOBAaHHBIX MPEBAJIMPOBAT ACTCHOBETCTATHBHEII
U JUCTIENTHYECKUI CHHIPOM, OTMEYaJOCh HaIW4He
c1abo BBIPaXXCHHBIX OOJIeH B mpaBoM mojapedepbe, y

99(54,4%) Habmojanmachk remaroMeraiMs Wy
59(32,4%) cruieHomeranusl.
AHamu3  ypoBHS  (EpMEHTOB TEYCHH Y

O6CJ'[CIIOBaHHBIX BBISIBUJI TIOBBIIIEHUE B CBIBOPOTKE
kpoBu AJIT mo 2,66+0,27 MMOJIB/II TPOTUB KOHTPOJIIS
0,63+0,03 wmMoIB/T, acmapTaTaMHHOTpaHC(epasbl
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(ACT) — nmo 1,48+0,17 mmons/n, npotus 0,34+0,06 CHuxeHue (arouuTapHOi AKTUBHOCTH
MMOJIB/JI. H3BectHO, 4TO ¢depment  HelTpodunos y 6onsHbIX XBI'C Ha 22,03% (p=0,002)
alaHUHAMUHOTpaHChepasa (AJIT) SBIISICTCS ~ OTPakaeT TMOJABJICHHUE (HAKTOPOB ECTECTBEHHOIO
OMOXUMHUYCCKUM MapKepoM BOCMAJMTEIIFHO-  MMMYHHTETa M YKa3bIBaCT HA HCTOIICHUE PE3EPBHBIX

HEKPOTUYECKOW aKTUBHOCTM TKaHU miedueHu [10].
HccnenoBanre OMOXMMHUYECKHX TIOKa3aTeliclH KPOBU
BBISIBIJIO HEKOTOPOE YBEIHUYCHHE YpPOBHS O0IIero
ommpyouna 18,97+0,97Mmons/n. mpotus 12,9+0,67
MMOJIB/IL., y-TrmoTammiTparcentuaassl (ITTIT) — oo
78,9421,76 en/m mnporuB 43,7+7,7 MMOIB/IL,
conmepxanue obmero Oenka 74,97+ 1,57r/1 mpoTus
71,8+1,3 r/m m y-TmobymuHOB - 22,31%232% m

BO3MOKHOCTEH OpraHu3Ma.

DyHKIUS WMMYHHOM CHCTEMBI CTPOUTCS Ha
Gamance 3BeHpeB Th1/Th2, ocHoBaHHOM Ha
PaBHOIICHHO! MPOIYKIHMH PETYISTOPHBIX [IUTOKHHOB.
BbISIBIICHHBIE HU3MEHEHHS MOXHO PaClCHHBATH Kak
HECOCTOATEILHOCTh (bYHKIHOHUPYOIINX
[UTOTOKCHYECKHX  JIMM(OIMTOB  OpPH  CJBHTE
cootHomrerust Th1/Th2 mumdormToB, 9TO SBISETCS

24,6127 % COOTBETCTBEHHO, B CpaBHEHHMM C  IIaTOTCHETUYECKUM  MPU3HAKOM  HEaJeKBaTHOCTU
KOHTPOJILHOI IPYIIION. Kak BUIHO n3  (QyHKUMOHMPOBAHMS UMMYHHOI cuctemsl mpu XBI'C.
IIPEICTaBICHHBIX JIAHHBIX, O6roxumMuuecKue Ha ¢one neuenns B 06enx rpynmnax HaOI01aa0ch
MOKa3aTedd KPOBU Yy HCCIEAyeMbIX HaMU OOJBHBIX  KIMHHYECKOE  YIydllleHWe, 0Oojiee  BbIpaKeHHas
XBI'C ©Obmm B mpepenax pPEKOMEHIOBAaHHBIX — MO3WTHBHAs —JAMHAMHUKAa OTMedanach Ha  (oHe

HOPMaTHBOB.

Pe3ynbTaThl HCCIIETOBAHMUS HCXOAHOTO COCTOSIHUS
UMMYHHOTO cTatyca y OompHBIX ¢ XBI' C BBIIBHIIO
HaJlMYhe BBIPAKCHHOW IUC(HYHKIUH HMMYHHOM
CHCTEMBI BO BCEX 3BECHBAX HMMYHHTETa. AHAIN3
MoKazaTeraell MMMYHHOTPaMMBI, TPEICTABICHHBIX B
Tabnuue 1, BBISIBUII CHIKEHHUE YHCIa JICHKOIMTOB Ha
18,5%, nmumdouutoB - Ha 37,9% MO CpPaBHEHHUIO C
KOHTPOJIbHOW rpynmnoil. CHIKeHue KoiuuectBa T-
mumponuroB y 6onpHeIXx XBI' C cBunmerenbcTByeT 0o
HEIOCTaTOYHOCTH KJIETOYHOTO HUMMyHHTeTa. Ilpu
aHanuze T-mumMQonuTOB-XeNnepoB ¢ (HEeHOTUIIOM
CD3+, CD4+y 6ompabIX ¢ XBI' C BEISIBIUTH CHIDKCHHE
konmmuectBa CD3+ kierok Ha 16,2% (p<0,05), CD4+
Ha 30,8% (p<0,05), CD25+ na 61,5% (p<0,05), CD16+
Ha 32,6% (p<0,05), uro yka3plBaeT Ha HapyIICHHE
peryIaTopHOTO 3BeHAa MMMyHHTeTa. IloBbimeHue T-
nuToToKCcHueckux Jsmmbonuro: CD8+ mHa 29,7%
CBUJICTENICTBYET 00 aKTHUBAI[MHM ITUTOTOKCHYECKOTO
orBera, a nosbimienne CD 95+ knetok - Ha 61,9%,
yKa3blBaeT Ha HalUM4YM€ XPOHUYECKOW BUPYCHOMU
MHQEKINH, YTO OTpakaeT aKTHUBAIHIO IPOIECCOB
amnonTo3a 1uM¢onnToB y 601apHbIX XBI'C.

aKynmyHKTypHOTO BBeneHus JIMBA B Omonormuecku
AKTHBHBIC TOUKH.

Ilpy oueHKE IUHAMHUKH  OHOXMMHYECKOTO
aHanM3a KPOBH BBIABICHO CHIDKCHHE (epMeHTa
menouHoi ¢ocdarassl B | rpymme Ha 25,4% u Bo |l
rpynne Ha 23,9%, ypoBus AJIT Ha 23,2% n 12,3 % un
ACT na 22,7% wu 12,6% COOTBETCTBEHHO, UYTO
yKa3bIBaJIO Ha BBIPAKEHHOE MPOTHBOBOCHATUTEIHHOE
U TENaTONpPOTEKTOpHOE MAEHCTBHE aKyIMyHKTYPHOTO
BBEJICHUA OMOMaTepuana «AJUIOIIIaHT.

Pe3ynpTaThl IMMYHOIOTHYECKOTO HCCIIEIOBAHUSA

IoKa3ain MO3UTHUBHYIO JUHAMHUKY, Gouee
BbIpakeHHYI0 y mauueHtoB ¢ XBI' C Bo 2 rpymme.
AHanu3  mokazaTened = MMMYHOTPAaMMBI  BBIIBHI

YBEIMYCHHE KOJNIHMYEeCTBa JICHKONNUTOB B 1 rpymme Ha
10,9%, a Bo 2 rpymme Ha 17,8%, ypoBHA 1MMQOIUTOB
Ha 12,5% u 27,8% COOTBETCTBEHHO IO CPABHEHUIO C
HWCXOAHBIMH JTaHHBIMH, YTO SIBJIICTCS KIMHHYCCKHU
OyaronpusITHEIM pu3HakoM. Ha doHe neueHust Takxke
oTMeuaoch yBenuuenue T-mumoruror B 1 rpyrie
Ha 11,1%, Bo 2 rpymme Ha 13,5% wu cHmxeHue B-
numdorutoB Ha 8,2% u Ha 13,7% COOTBETCTBEHHO.

Tabmmma 1
IMoka3zaTeJ i MMMYHOTPaMMbl Y 00JbHBIX XPOHMYECKUM BUPYCHbIM renarutom C
KoutposnbHast 1 rpynma (n=93) 2 rpyma (n=89)
Ioxazarenu rpyIma [ocne Ho Iocne
(n=35) Hlo nesenus JIEYEHHSI JIEYEHVsI JICUCHUSI
JeiikouuTsl, (x10%1) 8,1+0,24 6,6 £0,22%* 7,4+0,3 6,5+0,18 7,9+0,19
JIumdorutsy, (x10°/ 1) 23+0,15 1,44+0,21 1,6+0,17 1,35+0,09 1,84+0,14**
T-mumbormTs,(%o) 67,3+3,40 51,4+2,58 62,5+2,84 52,242,60 66,7+3,25
abc (x10%/ 1) 1,3+0,04 0,8+0,03 1,0+0,03 0,9+0,02 1,31+0,09%*
B-mumdorutst, %o 23,4% 37,5% 29,3% 38,1% 24,4%
a6c (x10°/ 1) 0,3+0,15 0,64+ 0,03* 0,47+0,04 0,61+0,02* 0,39+0,02
CD3+ otH.(%) 71,8+1,90 60,2+1,93 64,3+1,7 61,7+1,3 69,8+1,6**
abe. (x10°/m) 1,59 +0,07 1,33+0,06 1,51+0,04 1,32+0,04 1,640,05
CD4+oth.(%) 42,9+1,30 32,7+1,32 40,5+1,4** 33,214 41,941 2**
aoc. (x10°/m) 0,95+0,04 0,66+0,05 0,81+0,03 0,68+0,04 0,9140,06
CD8+, otH.(%) 219+13 28,4 £1,7* 26+1,3 28,9+0,9* 23,24+0,9**
abc (x10°/m) 0,676:+0,03 0,877+0,03 0,760,06 0,84+0,04 0,69+0,07
UPH, (CO4/CI8) 1,95 1,15 1,5** 1,14 1,8**
CD16+, oti.(%) 18,98+0,67 12,80+0,70 15,940,7 12,3+0,8 17,9+0,6%*
abc (x10°/m) 0,246:+0,01 0,166+0,008 | 0,21+0,02 1,160,005 0,23+0,02
CD 25+, otH.(%) 20,40+1,30 7,86x1,20* 16,9+1,2 7,941,1* 19,4+1,3
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abc (x10°/m) 0,086+0,04 0,03440,03 | 0,06+0,002 | 0,04+0,002 | 0,08540,001
5,6+0,8 9,07 £0,5* 6,9+0,3 8,9+0,4 5,240,3
0 9 ) E) ) > ) ) ) ) > E)
CD 95+, ot (%) abe (x107/) 73504 1182405 | 81406 | 120403 |  7.8:04
arowHTapHas AKTHBHOCTS 54,1341,60 | 42204150 | 497+1,6%* | 413+14 | 53,741 4%
JICHKOIIUTOB, %o
*npu p<0,05 B cpaBHEHHHU C KOHTPOJIEM
**pu p<0,05 B cpaBHEHUHU C yPOBHEM JI0 JICYCHUS
Hccnenosanue cyOmomynsiuoHHoro 6anaHca T-  yyactieM  AKTyajJbHBIE BONPOCHI  TKaHEBOW U

JTUM(POLTUTOB y MalMEeHTOB c XBI' C
CBUJIETEJILCTBOBAJIO 0 Oouee BBIPaKECHHOM
no3uTuBHOM »d3(pdexre Bo 2 Tpymme Ha (oHe
npumenenus [JIBMA. B pesyabrare neueHus y
6ompEEIXx XBI' C uepes 20 Hemems HaOIrOmaIoCh
TOBBIIIEHNE KOJIMYECTBA KIJIETOK, SKCHPECCUPYIOUIUX
CD 4+ y GonpHBIX Tpymmbl cpaBHeHHS Ha 3,8%, a 'y
00NBHBIX OCHOBHOU rpynmsl Ha 8,7%, CD 25+ Ha 9,1%
u 11,5%, coorBeTcTBeHHO, uniciao CD8+ cHusmimoch Ha
2,5% wn Ha 5,7% n CD 95+ Ha 2,25% wu Ha 3,7%
COOTBETCTBEHHO, B CPABHEHUH C MCXOJHBIM YPOBHEM.
[ToBeiienue ypoBHsi CD4+ n1MMQOIMTOB U CHIDKEHHUE
cogepkanusi CD8+— numdouuroB npuBeno K
YBEIIMYCHUIO UMMYHOperynsTopHoro uanekca (MPW)
(p=0,002), gaTo oTpaxkacT HOPMAIHU3ALUIO0 UMMYHHOTO
orBeta y OompHBIX XBI' C, Oomee BBIpaXCHHYIO

rpynmne, TOJydYaBIIeH aKyIMyHKTYPHOE BBEICHHE
JABMA. VpenmueHue QarouutapHOd aKTHBHOCTH
JEHKONNTOB  yKa3plBaeT  Ha  BOCCTaHOBICHHE

Hecnenupuueckoro IMMyHHOTo oTBeTta. [lomyueHHble
pe3yNbTaThl CBUIETENbCTBYIOT, UTO JIBMA OKka3biBaeT
OKa3bIBaeT TMIOJIOKUTEJIBHOE BIIMSTHHE Ha
MMMYHOJIOTHYECKHUIT OTBET OpraHu3Ma.

3akiroueHue: pe3yNbTaThl MIPOBEJICHHOTO
UCCIIEIOBaHNS CBHIETENBCTBYIOT, YTO aKyIlyHKTYpHOE
BBE/ICHHE JVCTIEPTHPOBAHHOTO 6uomatepuana
«ANIOTUIAHT CIOCOOCTBYET  BOCCTAHOBJICHHIO
MeTabonM3Ma B KJETKax IEedYeHH, a Takke oOnamaer
UMMYHOPETYJISITOPHOM ~ CIIOCOOHOCTBIO,  TTOBBIIIAs
3(h(heKTHBHOCTh M 0€30IMacHOCTh JICYCHHS OOIBHBIX
XPOHUUYECKUM BUPYCHBIM Tenatutom C.
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THE USE OF THE DIGITAL OCCLUSIOGRAPHY IN DIAGNOSTICS AND TREATMENT OF
MAXILLOFACIAL PATHOLOGY
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3ACTOCYBAHHS HU®POBOI OKJIIO3I0TPA®II B JIATHOCTHUILI TA JIKYBAHHI
INEJENHO-JIULbOBOI MATOJIOITL

Introduction. Research into the dental occlusal disorders is an important component in the complex
functional analysis of the maxillofacial apparatus.

Aim of the study was to research the role of static and dynamic parameters of occlusion in various
pathological conditions of the maxillofacial system, which were reflected by the results of digital occlusiogram.

Materials and methods. The review of scientific works is conducted in that the presented results of occlusion
parameters were determined with the T-Scan device, which measures and analyzes the clenching force of teeth
using ultrathin sensors. T-Scan technology is designed to carry out a dynamical determination of the occlusion on
all treatment stages, and is the only quantitative method of the occlusion analysis to be used in practice.

Review and discussion. During the restoration of dental defects with orthopedic structures, the T-Scan
system provides precision occlusal diagnostics, allowing to stabilize the maxillofacial system by providing
adequate frontal guides, reaching the maximum intercuspidation, and removing obstacles. Proposed strategy of
prevention of occlusive defects is based on the identification and elimination of risk factors, which serve as criteria
for choosing the volume of treatment and preventive measures. Occlusal injury is the most common complication
that accompanies generalized periodontitis. The use of the T-Scan computer system has made it possible to
establish that pathological occlusion can accelerate the progression of the existing inflammatory process. During
restoration with composite materials, precise modeling and functional verification of occlusal contacts in statics
and in dynamics is required. With the help of the T-Scan device, not only the presence or absence of occlusal
contacts can be investigated, but also the magnitude of the load distribution for each tooth, the exact localization
of the supercontact in the central occlusion and at different movements of the mandible can be determined. The
introduction of the T-Scan device gave the opportunity to follow changes in occlusion during orthodontic treatment
and to make the appropriate correction at the final stages and in the retention period. The criteria for TMJ
dysfunction were discovered, namely: limited opening, deviations of the mandible movement, deviation or
interruption of the opening.
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Conclusions. The performed studies revealed significant changes in occlusion relations in patients with
defects in dentition, dental anomalies, dysfunction of the temporomandibular joint, periodontal tissue pathology,
indicating the feasibility and necessity of using this method for the diagnosis and to determine the effectiveness of
the treatment of the respective pathological conditions.

Pestome. Beryn. JlocnmikeHHS OKIIO3IMHUX MNOPYIIEHb 3YOHHX DSIIB € BaKJIMBUM KOMIIOHEHTOM Y
KOMIUIEKCHOMY (DyHKILIIOHaJIbHOMY aHaji3l cTaHy 3y0o-IenenHoro amapary. MeTol0 AOCTITKeHHSI CTaio
BUBYCHHS MMUTAHHS MIPO POJIb CTATHYHUX Ta AMHAMIYHUX MMAapaMeTpiB OKIIO3il MPH PI3HUX MATOJOTIYHMX CTaHAX
3y00-IIeNeHoi CHCTeMH, SKi BioOpakaloTh pe3yNbTaTH MUPPOBOI OKITFO3ioTrpadii.

Marepiau i MmeToan gociaimxkenHs. BusHaueHHs mapamerpiB okiIro3ii mpoBoamian Ha amapati T-Scan 111,
KWW BU3HAYAE Ta aHANI3YE CHITY CTUCKAaHHS 3y0iB, BAKOPHCTOBYIOUH yIBTPATOHKI AaT9ruKy. TexHomoris T-Scan
IIT mpr3HaveHa A7 IPOBECHHS TUHAMIYHOTO BU3HAYEHHS OKITIO3ii HA BCIX €Tamax JiKyBaHHS 3yOiB 1 € € IMHUM
KUTbKICHIM METOAOM aHaNi3y OKITIO3ii, III0 3aCTOCOBY€ETHCS Ha TIPAKTHIIL.

Pesyabratu. Ilpu BigHOBIeHHI nedekTiB 3yOHUX psiB HE3HIMHMMH Ta 3HIMHUMH OPTONEIMYHUMHU
KOHCTpyKUisiMu cuctema T-scan III 3abe3medye mnpenusiiiHy OKKIIO3iiiHY M1arHOCTHKY, LIO JO3BOJISIE
CTablmi3yBaTH MIEJEMHO-JIMIEBY CUCTEMY, 3a0e3le4YnTH aJeKBaTHI (POHTANbHI HANpaBiIsAOYi, JOCITTH
MaKCHMaJIbHOTO MiXOYTOpKOBOT'O TIOJIOXKEHHS, YCYHYTH MEPETOHU. 3a BiIICYTHOCTI CBOE€YACHOTO BiJHOBIICHHS
nedekTiB 3yOHMX psfiB, PO3BHBAETHCS YCKIaJHEHHs y BUMNIAAl 3yOouienenHux nedopmaniidi Ta MOpYyIICHb
OKITIO31MHUX CITiBBiTHOIICHb. HaaBa)KIMBOIO 3aJIMIIAETHCS MPOOJIEMa OPTONECAMYHOTO JIIKYBaHHS MAIli€HTIB 3
MIOBHOIO BTpaTol0 3y0iB. Po3pobneHa crpareris mpodilakTHKN OKIIO3iHHUX HOPYIICHB, sIKa TPYHTYETHCSA Ha
BUSBJICHHI Ta YCYHCHHI (DaKTOPIB PU3WKIB PO3BUTKY, SIKi CIy)KaTh KPUTEPIIMU BHOOPY OOCATIB JKyBaTbHO-
npodinakTiaHnX 3axofiB. OKIo3iifHa TpaBMa € HaHOUIBII MOUNIMPEHHM YCKIQAHEHHSIM, IO CYIPOBOIKYE
TeHepali30BaHUN MAPOJAOHTHUT. 3aCTOCYBaHHS KOMIT' T0TepHOT0 KoMIutekey T-scan III ganmo 3Mory BcTaHOBUTH, IO
MaTOJIOTIYHE OKJIO3i1HE HaBaHTaKCHHS MOXKE MPUCKOPHUTH HMPOTPECYBaHHS iCHYIOUOTO 3alajJbHOTO IpOLECY.
Tomy mpoBeeHH OKJIFO31H{HOTO0 MOHITOPHHTY B TAKUX BHIIA/IKaX € 000B'I3KOBUM Y IOBCAKICHHIH npaktui. [Ipu
pecraBpanii KOMIO3UTHHMH MaTepiajland HeoOXiJHe TOYHE MOJENIOBAaHHA 1 (YHKIOHAJIbHA IepeBipKa
OKITIO31IHMX KOHTAaKTIB B CTaTHIl 1 B AuHamili. 3a nomomoroto amapary T-scan III mociimkeHa He TijbKu
HAsBHICTh YM BiJICyTHICTh OKJIFO31HIHUX KOHTAKTiB, ajie 1 BEJIMYHMHA PO3IOJUTY HaBaHTa)KCHHS Ha KOXHHH 3yO0,
BH3HAYCHA TOYHA JIOKAJI3allis CYNEPKOHTAKTa B IICHTPAIbHIN OKJIIO3ii Ta MpH Pi3HUX pyXaX HIDKHBOI IIEICIH.
OnHUM 3 OCHOBHHUX KPHTEPIiB OIIHKK SIKOCTI OPTOJOHTHYHOTO JIKyBaHHS € OKJIIO3IMHUII KOHTPOJIb.
BrpoBamxenus amapaty T-scan III mamo MOKNHBICTH MPOCTIAKYBAaTH 3MIHH OKIIO3ii B TpOIECi JIKyBaHHA i
MIPOBECTH BIATIOBITHY KOPEKIIif0 Ha 3aBEpIIATHHAX €TallaX Ta B PETCHIITHOMY TIEpioIi.

CydacHul piBeHb KOMI'IOTEPHUX TEXHOJOTIH JalOTh MOXKIHMBICTH TITHOOKOTO PO3YMIHHS POJi OKITO3ii B
MaToJIOTIi CKpOoHEBO-HIKHBoIIeemHoro cyrmoda (CHIIC). Bussneno kputepii mucdynkuii CHILIC, a came:
oOMeXeHe pO3MUKaHHS, BIIXWICHHS PyXy HIKHBOI IIEJIEIH, 3MiIeHHs ab0 IepenoHa Mpyu po3MHUKaHHI Ta JesKi
iHII, SIKI BUKOPHCTOBYIOTBCSI UISl JIarHOCTHKM CTaHy cyrjo6a. KoHTponb 3BOpOTHOBOI peakiii Ha IeBHE
OKIItO3ifiHe BTpy4YaHHsS, Jla€ MOJXJIMBICTh BIUIMBaTH Ha pe3yJbTaTd JiKyBaHHsi. BucHoBok. IIposeneni
JIOCJIJDKEHHSI BUSIBUJIM 3HA4YHI 3MIHM OKJIFO3IHMX CIiBBIZHOLIGHb y MAILI€HTIB 3 YaCTKOBUMH Ta TOBHUMH
JnedekTaMu 3yOHUX PsiliB, 3yOOIICICITHIMU aHOMATISIMU, TUCPYHKIIEI CKPOHEBO-HUKHBO-IIISJICITHOTO CYTII00Y,
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Introduction. Research into the dental occlusive is known that finctional imbalance of occlusion

disorders is an important component in the complex
functional analysis of the condition of the maxillofacial
apparatus. On the one hand, occlusive relations have a
significant impact on the development and progress of
dental diseases (non-carious and periodontal
pathology), on the other hand, an appropriate treatment
(orthopedic, orthodontic) has a significant influence on
occlusion. Due to changes in the dynamic and statistical
parameters of occlusion during the treatment process,
all components of the maxillofacial system are affected.
Satisfactory closing of dental rows, i.e. the adjustment
of the static parameters, can be achived with the change
of position, simulating a new shape of occlusive
surface. However, analyzing only the static parameters
of occlusion is not a complete objective method of
assessing the quality of treatment. It is necessary to
analyze the occlusion in the dynamics from the first
contact to the position of maximum intercuspidation. It

imposes greater requirements for the adaptive capacity
of the neuro-muscular apparatus [1, 2, 3]. It should be
noted that the restoration of physiological occlusion has
always been given considerable attention as one of the
stages of dental rehabilitation. Formation of
physiological occlusion is the basis for the uniform
distribution of functional loads in the presence of a
sufficient number of properly placed occlusal contacts
and adequate interposition of the components of the
temporomandibular joint. Creation of optimal occlusal-
articulational relation ~ of  teeth  requires a
comprehensive study of the parameters of dynamic
occlusion. The final structural compatibility during
different movements of the mandible can be checked
only in the mouth. [4, 5]. All of the above suggests the
relevance of this problem and the feasibility and
perspectivity of its further study taking into account
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new technological possibilities and originality of
approaches.

The aim was to study of scientific works about
research the role of static and dynamic parameters of
occlusion in various pathological conditions of the
maxillofacial system, namely: the dental defects,
dentomaxillary anomalies, neuromuscular pathology,
pathology of the temporomandibular joints, periodontal
disease, as well as the dynamics of the rehabilitation
period on the basis of the analysis of literary data,
which were reflected by the results of digital
occlusogram.

Materials and methods. The review of scientific
works is conducted in that the presented results of
occlusion parameters were determined with the T-Scan
device, which measures and analyzes
the clenching force of teeth using ultrathin sensors. T-
Scan technology is designed to carry out a dynamical
determination of the occlusion on all treatment stages,
and is the only quantitative method of the occlusion
analysis to be used in practice. Diagnostics with the T-
Scan device is very simple and painless. To determine
the occlusion effort, the patient needs to bite an
individual plate - an ultrathin sensor. At this time, all
micromovements of teeth are displayed on the
computer monitor. The technology provides
guantitative data on force and time of dental
compression. Data is provided with two- and three-
dimensional active charts, which help you quickly and
accurately recognize the problem points needed for the
further formation of ideally balanced occlusion. The
use of the T-Scan device in conjunction with the
myograph allows to determine the relationship between
the muscle electrical potentials and the occlusal
relations of the teeth.

Review and discussion. One of the topical
problems of modern dentistry is the qualitative
diagnosis of the state of occlusal relations at the stages
of planning the orthopedic construction, the clinical-
laboratory stage and in the long-term observation
perspective. New occlusive relations between artificial
teeth can change the character of chewing movements,
create unusual conditions, cause functional changes of
chewing muscles and temporomandibular joint [6].
Therefore, the study of the parameters of
occlusion, which allows quantitative determination of
the degree of its malfunction and to further control the
rehabilitation of patients after treatment, is appropriate
and promising. It has been established that after
receiving non-removable dentures, despite the
carefulness and accuracy of checking and correction of
occlusion relations on the day of fitting and fixing
orthopedic constructions, in the nearest future patients
complain of pain in the chewing muscles, difficulties in
clenching teeth, etc. This led to the idea of examining
the state of occlusive relations during the period of
adaptation to non-removable dentures. The results of
the study showed that since premature contacts do not
disappear in most cases, it is necessary to provide care
to patients during the adaptation to non-removable
prosthetics (period of 1 month) [7, 8, 9]. The study of
the features of occlusal relations of dentition in patients
with non-removable metal-ceramic bridges was
conducted. It was proven that the average number of

occlusive contacts is directly related to the continuity
of the dentition and the term for the manufacture of
orthopedic constructions [10]. The introduction of
prosthetic technology with the use of dental implants
has opened new possibilities for the rehabilitation of
patients with partial teeth loss [11]. In order to increase
the effectiveness of non-removable prosthetics on
dental implants with minor defects in dentition caused
by loss of 1-2 teeth, a clinical and instrumental
algorithm for diagnosis and stabilization of occlusion
relations was proposed. This allowed to achieve the
harmonization of clinical indicators of static and
dynamic occlusion with complete absence of signs of
occlusal dysfunction [12]. The obtained results on the
character of functional-occlusal management in
patients with group referral function depending on age,
justify the repetition of the form of occlusal surfaces of
individual teeth and dentitions, which reflect the natural
state of the masticatory apparatus in the corresponding
age. The use of T-Scan Il allows to visually and
objectively investigate dynamic occlusions, compare
the results obtained, analyze the recorded graphic
images both in statics and in dynamics. Research of
occlusion of patients in different age groups showed
that restoration of lost teeth with dental implants should
be performed without changing the relations in the
lateral parts of the tooth row, so that the restored
fragment does not change the morpho-functional
interrelations of the dentition within the field of
occlusion characteristic to this age [13]. Among the
methods for restoring the impaired integrity of
dentitions, the problem is the choice of the method of
treatment of lateral teeth associated with the high
chewing load that falls on this area. An effective option
for orthopedic treatment can be ceramic inlays and
veneers. It has been proven that an important stage in
the preparation of oral cavity is the optimization of
occlusion. The T-Scan Il system provides precision
occlusion diagnostics, which allows to stabilize the
maxillofacial system, provide adequate frontal guides,
achieve maximum intercuspidal position, eliminate
obstacles [14, 15].

Significant prevalence of caries, its complications
and pathology of periodontal tissues contribute to an
increase in partial loss of teeth among not only elderly,
but also in young and middle aged
people. Dentition defects cause the overload of teeth
that preserve the bite height. In the absence of their
timely replacement with dentures, complications
develop in the form of maxillofacial deformations and
defects of occlusion relations. The research of the effect
of partial teeth loss on the functional parameters of
occlusion, complicated by maxillofacial deformations,
showed an increase in the asymmetry index of relative
strength between the sides, as well as the presence of
premature contacts and the wrong placement of the
trajectory of the total vector of occlusion load. It was
shown that the dynamics of changes in occlusal indexes
occurs in accordance with the age of the dentition
defects and the degree of development of maxillofacial
deformations, and is increasing in dynamics. The
revealed patterns indicate the need for timely
replacement of defects in dentition with regard to
occlusal relations [16].
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The problem of orthopedic treatment of patients
with complete loss of teeth is extremely important
today. In this case, special attention should be paid to
the complete absence of teeth on one of the jaws. In
such situation, the construction of only one complete
removable denture is carried out taking into account the
opposite dentition, which can be both intact and with
partial defects, replaced by non-removable or partially
removable dentures. In such cases it is very difficult to
create a balanced occlusion. In order to improve the
adaptation to a complete removable prosthesis,
occlusive contacts were corrected using T-Scan I11. The
elimination of occlusive deformations allowed for
successful adaptation in 51.3% of cases [17, 18]. It is
known that the main task of a complete reconstruction
of dentition is the creation of dynamic neuromuscular
(functional-physiological) occlusion. New occlusive
relations between artificial teeth can change the
character of chewing movements, create unusual
conditions, cause functional changes of chewing
muscles and temporomandibular joint. Objectively
assessment of the state of all major components of the
tooth-jaw system is possible through modern diagnostic
computer technology. Physiological interconnection
between the specific occlusal relations and the
functional state of the masticatory muscles was proved.
A graphic confirmation of occlusive-muscular
imbalance was found in the presence of supercontacts,
which were subjectively non-registered by the patient.
In addition, it has been shown that in complete
occlusion reconstruction and traditional correction
using articulatory paper, in 100% of cases, physiology
disturbances of biodynamic indices of occlusion and
muscular interaction were established. The possibility
of their restoration to the level of physiological norm
with the consistent correction of occlusion using the
synchronization function of occlusio- and myography
devices was proven [19]. Due to the reorganization
approach in the establishment of indicators of
occlusion, a strategy for the prevention of occlusive
malfunctioms has been developed, based on the
identification and elimination of their risks factors,
taking into account the degrees of occlusion disorders,
which serve as criteria for choosing the volume of
treatment and prevention measures [20].

Occlusal injury is the most common complication
that accompanies generalized periodontitis, especially
in the early stages of the disease. It can be damagin to
patients with healthy periodontium, lead to the
destruction of composite restorations, breakage in
orthopedic structures, and the destabilization of various
types of removable prostheses, especially those that are
used with complicated maxillofacial pathology in
patients with generalized periodontitis. That is why the
diagnostics of occlusive relations is an integral part of
the treatment of this disease. The performed
comparison of the methods of detection of occlusive
disorders in patients with generalized periodontitis on
the basis of the use of articulation paper and hardware-
computer complex T-Scan 11, which made it possible
to talk about the necessity of mandatory involvement of
objective methods in everyday practice [21]. It is
known that pathological occlusion can accelerate the
progression of the existing inflammatory process. One

of the problems of diagonomics of occlusion relations
in patients with periodontal tissue diseases is the
mobility of teeth, which prevents supracontacts from
being evaluated due to significant deviation from the
axis of the tooth. The standard procedure with the use
of articulatory paper is impossible and ineffective prior
to the splinting. Using the T-Scan Il system,
supracontacts were evaluated in patients with
generalized periodontitis, taking into account the time
of closure of dental antagonists. In analyzing the
results, it was determined that teeth that first come in
contact have the highest degree of mobility compared
with other teeth. This justifies expediency of control of
these parameters [22].

Nowadays, widely used restoration technologies
are performed directly in the patient&apos;s mouth,
using  various  composites of  the last
generations. However, the high quality aesthetic
composite material on its own can’t provide functional
quality of restoration. Precise modeling and functional
verification of occlusal contacts in statics and in
dynamics are neccessary. The modern development of
computer technologies allows for timely and rational
correction of occlusion after direct restoration with the
help of the T-Scan Il device, which investigates not
only the presence or absence of occlusive contacts, but
also the magnitude of the load distribution for each
tooth, to determine the exact localization of
supercontact in the central occlusion and various
movements of the mandible. It was established that the
correction of occlusion in the mouth in the process of
direct composite restoration is lacking, faults in the
formation of the contact surface of the teeth are created,
which leads to defects of the restoration and to the
pathological "usual” occlusion. Therefore, high
functional quality of restoration can be provided only
under timely and qualitative control of occlusion with
the use of modern methods of occlusion determination.
Composite restorations of frontal teeth with veneers are
variants of aesthetic treatment with minimal invasive
preparation of hard tooth tissues. The T-Scan Il
computer analysis system provides reliable data on the
pressure, strength and time of occlusal contacts. Such
control is necessary for high quality and timely
correction of restorations in order to minimize the
significant occlusion load on adhesive structures in
which bonding should be preceded by corrections of
occlusive relationships [23].

One of the main criteria for evaluating the quality
of orthodontic treatment is occlusion control. The
introduction of the T-Scan Ill device opened new
opportunities that allow to track the changes in
occlusion during the treatment process and make the
appropriate correction at the final stages and in the
retention period [24]. Crossbite in children is often
accompanied by asymmetry of the face and causes
rebuilding of the tooth-jaw system at the level of the
dentition and the alveolar proccess. The analysis of
occlusograms for children with crossbhite before
orthodontic treatment showed that in all cases there
were signs of malocclusion: displacement of the vector
of strength, unbalanced occlusal load between the left
and right sides of the teeth rows, and the presence of
supracontacts. The complex of measures for correction
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of the revealed malfunctions allowed to achieve
effective results of early orthodontic treatment [25].
Premolars have a physiological feature of "splitting up"
the occlusive loads. This was confirmed with the help
of the T-Scan Il system, namely: in the process of
forming a plural intercuspidal contact there is a wave-
like change in the said function of premolars. «Splitting
axis» is a line that crosses the palate between
premolars, with its points of occlusal contact placed on
it, during the interaction of which takes place the
coordination of neuromuscular activity [26]. Therefore,
it is important to understand the occlusive changes that
occur in the event of loss of these teeth. Thanks to the
use of the computer system it was proved that when the
premolars are lost, there is a decrease in the symmetry
and synergy indices, the imbalance in the occlusion
component, which leads to a new non-physiological
model of the stomatognatic system [27].

The modern level of computer technologies
provides an opportunity for a deeper understanding of
the role of occlusion in the pathology of the
temporomandibular joint (TMJ). It is known that a
number of characteristics that describe the movement
of the mandible indicate some TMJ dysfunction, such
as limited opening, deviations in the mandible,
dislocation or interruption of the opening, and some
others that are used to diagnose joint conditions.
Therefore, there is a possibility that by normalizing the
TMJ function and controlling the reciprocal response to
certain occlusive intervention, the outcome of
treatment can be affected [28]. The main factor in the
total rehabilitation of patients with signs of dysfunction
of the temporomandibular joint is a stable functional
outcome. The key is the correction of the micro-
occlusion under the control of the modern computer
system T-Scan Ill, as well as the monitoring of
occlusion during the entire rehabilitation period. Due to
restoring the harmony of the interaction of teeth,
muscles and joints, the tooth-jaw system works
effectively without recurrence of dysfunction in clinical
situations. [29, 30].

Conclusions. The performed studies based on the
use of the modern computer technology of occlusion
monotiring T-Scan III revealed significant changes in
occlusion relations in patients with partial and complete
defects in dentition, dental anomalies, dysfunction of
the temporomandibular joint, periodontal tissue
pathology, indicating the feasibility and necessity of
using this method for the diagnosis of the respective
pathological conditions. It is also important to use
functional methods to determine the effectiveness of
the treatment and control its stability.
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SYNTHESIS OF PARAMETER RECOGNITION ALGORITHM AND STATE
EVALUATION FOR FLIGHT DEVICE

Abstract. This paper presents the results build of parameter recognition algorithm and state evaluation for
flight device, purpose to realize some control laws. The results were surveyed and simulated on Matlab-Simulink
software, showing that the algorithm ensures accuracy in evaluating state variables and flight device parameters

during flight device control.

Keywords: Flight device; Recognition; Parameter evaluation; State evaluation.

1. INTRODUCTION

When researching flight device remote control
systems, three major issues need to be addressed [1]:

Flight device stabilization: Improved dynamic
properties for flight device.

Guidance methods and flight device control laws:
Guidance methods are intended to determine the
desired trajectory of the flight device and control laws
ensure that the flight device is flying in that desired
trajectory.

Stabilize the remote control loop: Improved
dynamics for control loop when taking into account the
dynamics of all stages in the control loop.

In recent years, the research on flight device
control mainly focused on synthesizing, perfecting the
guidance methods [2, 3, 4, 5, 11, 12, 13] and
synthesizing the stability algorithm for the self-guided
missile class [14, 15]. Some documents and theses have
focused on synthesizing control laws for remote
controlled missiles [1] or UAV [6] that have not yet
been published on model parameter recognition and
state evaluation for flight device. The common point of
the new guidance methods and control laws is that
when the synthesis is completed, there exist
components of the position and acceleration’s speed of
the flying device in the algorithm [1, 3, 5, 11, 12].
Therefore, realizing those algorithms in practice will
face many challenges and difficulties.

As for the flight device control system (real
system) that can not directly measure all the flight
device state variables during flying, there are no
published articles that have proposed a technical
solution define of those state variables. In practice, the
acceleration of the fly device (output signal) can be
measured with the accelerometer, but some optimal
control laws and adaptive control laws require must
determine the derivative component of the acceleration
[1,3,4,5,8,11, 12, 13, 14, 15]. Therefore, this paper
will propose the method of determining the state
variables and parameters of the flying device on the
basis of the extended Kalman filter [10].

2. SYNTHESIS OF FLIGHT DEVICE STATE
EVALUATION FILTER
The Kalman filter mentioned problem go
estimating the state of a control object is modeled in a
discrete-time by a random linear equations of the form
[7,9, 10]:

x(k) =Fx(k—1)+Bu(k—1)+¢&,(k—1)
1)
Where;
x (k) - State vector, size (n x 1).
u - Control signal vector, size (r x 1).
k - Discrete time.
Q. (k) = M{¢,(k)éE(k)} - The intensity of the
noise &, (k).
F - State transition matrix, it is applied to the
previous state x(k — 1)
B - Input control matrix.
The observation equation has the form [7, 9, 10]:

z(k) = Hx(k) + &, (k) )

z(k) - Observations vector, size (m x 1), with
m<n.

H - Matrix of observations, size (m x n), it
transfers the measured state space into the observed
state space.

Q,(k) = M{&,(k)éF(k)} - The intensity of the
noise &, (k).

In the case of process parameters exactly unknown
and change (K, T, &) [1, 11, 12, 13, 14, 15], can be
used simultaneously algorithms evaluate the status and
parameters using the extended Kalman filter. However,
with this method, the size of the state space will be
large, so the number of differentiation equations to be
solved will be large [10]. Therefore, we will use two
separate filters to evaluate separately the state and
parameters of the flight device.
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Figure 1. State evaluation and parameter recognition

The fligth device has the following transmission function [10, 11, 12, 13, 14, 15]:

Yp(P) _ Kp
u@) TEp2+2&pTyp+1 ®)

Vp = —2&,0,Y, — w5yp + Kywhu 4

Where, T, - time constant and w, = Ti;
P

u - the control input;

¥p - the output of system.

Set: X1p = Ypi X2p = Vp-

Where, x; and x, represent the state variables;
We have, the equation of state of the fligth device:

T = )
Xop = —28,WpXa, — W5Xyp, + Kywhu
From (5), the state space model of the fligth device in the discrete time domain has the form:
O < 1) ©
WOZED) o k= 1) = o yp(k = 1) + by.u(k — 1)
Where, ¢; = 2§,w,, ¢y = w}p, by = Kyw}), AT - sampling cycle.
K, - amplification factor, &, - attenuation coefficient.
{yp(k) =yp(k—1) +4T.y,(k — 1) @)
Vp(k) = (1 — ATcy).y,(k — 1) — AT.co. y,(k — 1) + AT.by. u(k — 1)
yp(k)_[ 1 AT Hyp(k—l) [ 0 ] B
3,00] = l=coaT 1= c;a7) |y, k — 1] T [poar| #K =D ®)
Process equations: x(k) = F.x(k — 1) + B.u(k — 1) (9)
_ G2 R AT 1., [ O
In there: x(k) = yp(k)]’ F= [—COAT 1— clAT]’ B = [bOAT]

On the flying device using measuring set of the acceleration (accelerometer), then the observation equation
takes the form:

2 (k) = Hx (k) + &, (k) (10)

No loss of generality, can be considered: H = [1 0]

With the process equation (9) and the observational equation (10), the Kalman filter equation takes the form:

X~ =Fx(k —1) + Bu(k — 1), £(0) = x, (11)
x(k) = 27 (k) + K (k) [z (k) — HZ™ (K)], 2(0) = xo (12)
Ky (k) = Dy ()HT[HD; (k)H" + Q17" (13)
Dy (k) = [E — Ky (k)H]D; (k) (14)

Dy(k) =D(k —1) + Qx(k = 1) (15)
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For the flight device, because the parameters F;; = 1, F;, = AT, B, = 0 are constants, the parameter vectors
need to be evaluated:

Q=00 Q Q)T =[F1 Fp B]T =[-CoAT 1—c;AT byAT]
Details of the expression (11) - (15), receiving:
(k) =%,k —1)+ATZ,(k— 1)
{f;(k) =% (k-1 +02,%(k -1 +02uk—-1)
e(k) = zx(k) — %1 (k) a7
%1 (k) = X1 (k) + Ky, (k)e(k)
{3?2 (k) = X3 (k) + Ky, (k)e(k)
Dy, (k) = Dy, (k = 1) + Qx,,
Dy, (k) = Dy,, (k) = Dy, (k= 1) (19)
Dy,,(k) = Dy,,(k = 1) + Qy,,
Dy,, (k) = (1 = Ky, (k))Dy,, (k)

(16)

(18)

Dy, (k) = Dy,, (k) = (1 — Ky, (k) Dy, (k) (20)
DX22 (k) = _KXZ (k)D;12 (k) + D;zz (k)
_ D (®
KX1(k) - Dxll(k)+Qz (21)
K (k) _ D)le(k)
*2 N Dxll(k)+Qz

The 2,, 2,, 2; parameters are unknown, so it was replaced by the evaluation of it 2,, 2,, 2, via a
parametric evaluation filter.

z,(K e(k
K O, ¢ #
+ %,
A 4
+
AT Delay
Q Q, < Delay
_|_
A
u(k) ; "
) Qs
+ X,
K, > >
Figure 2. Schematic structure of missile state evaluation filter
3.SYNTHESIS OF FILTERS EVALUATION OF FLIGHT DEVICE PARAMETERS
Can be rewritten (1) to:
xp(k) = Pxp(k — 1) + & (k= 1) (22)

In there,
x, = [xT uT]" - Extended state vector, sizem =n +r.
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® = [F B] - The state transition matrix expands, size (m x m).
$xp = [¢F 0T]T - Gaussian white noise vector.

Qx, (k) = M {&, (K)EE, (k)} - The intensity of the noise &, (k).

0 - Vector whose elements are zero, size .

The parameter vector are unknown: 2(k) = [P,

@; - Matrix i*" row of the matrix &.

Due the state is evaluated by the private filter, so in the filter the evaluation of the state parameter of the
process is known. Therefore observation equation of the form:

®, Pp]”

zg (k) = xp (k) + &y, (k) (23)
Combining formulas (22) and (23) received:
x,(k — 1) 0 0 ®,
my=| o PETD 01 (24)
0 0 x,(k — 1) |1 Pm
Rewrite (24) in the following format:
2o (k) = My (k)2(k) + &, (k) (25)
x,(k —1) 0 0
mw=| o D @
0 0 x,(k —1)

Normally, the coefficients in the matrix @ (vector  can be considered constant or almost constant. Such

) are functions of variation with time slower than the
x, states. Therefore, during the observation period, ¢

DR)=02Fk—-1)+&;(k—1)

In there; &, - Gaussian white noise on centre with
Q,, intensity.

Q,, is selected depends on the 2 parameter change
speed.

processes can be modeled by a random process with
almost zero speed, i.e:

(@7)

With process equation (27) and observational
equation (25), applying Kalman filter algorithm to
evaluate 2(k), receive:

Q(k) = 2k — 1) + Ko (k) [x, (k) — M, (K)2(k — 1], 2(0) =2, (28)
Ka(k) = D5 (OMZ () [M, (k)D7 (OME (k) + @y ()] (29)

Dy(k) = [E = K(k)M, (k)] Dz (k) (30)

D (k) = Do(k = 1) + Qq(k — 1), Dy(0) = Dy, (31)

In there;

D, - The posterior error correlation matrix of (2.

Dg, - The a priori error correlation matrix of .

ag, Dy, - First condition.

In the case the x components of x,, cannot be
measured, then in equations (26), (28) - (31), x is

Q=101 Q Q)" =[F Fyp
Then, the observation equation takes the form:

zg (k) = %,(k) = My (k)

M, (k) = [*1(k — 1)

replaced by X, Q, is replaced by D, (k). In which, X is
generated from the own filter, D, (k) is the correlation
matrix of x.

Specifically, for flight device (the missile stage),
due the F;; =1, F,, = AT, B; = 0 parameters are
constants, the parameter vectors to be evaluated are:

Bz]T = [_CoAT 1 - ClAT boAT]T

0

2| + 8y, (0) (32)
125

B0k—1) u(k—1)]

ﬁ'l(k) = ﬁ1(k -D+ Ko, Keq(k); ﬁ1(0) =y

ﬁz(k) = ﬁ2(k -D+ Kq, Keq(k); ﬁz(o) =y

Q3(k) = Q3(k — 1) + Kq, (Keq(k); 03(0) = Q30
eq(k) = Ko (k) — %Ry (k= 1) = R, (k= 1) — Qzu(k - 1)
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Ky, (k) = DEM(k)fl(k—1)+0512(g:z(k—nwﬁm(k)u(k_l)
Ko, (k) = 1)512(k)fl(k—1)+D§22(’3:2(k—1)+1)523(k)u(k_l) @)
Ko, (k) = D!_213(k)3?1(k—1)+D_(_223(l;:jz(k—l)+D533(k)u(k_1)

With the denominator MS is determined by:

MS = Dj (K)R%(k — 1) + D (K)R3(k — 1) + Dy, (u?(k — 1) + 2D (K)R; (k — )R, (k — 1)
+2D5_ (K%, (k — Duk — 1) + 2D (K%, (k — Du(k — 1) + Dy, (k)

The components in the D, and D; matrices are  for state evaluation and parameter recognition the flight
determined according to (30) and (31), paying attention  device is shown in Figure 3.
to the symmetry of the matrix to reduce the
computational mass. The structure diagram of the filter

2 e®, [ R 20
_% XI +?
+
AT FH—>R)= Delay
*
v
Q > Q, |« Delay
+ A
u(k) R +
— Q, [—>
S £ %K)
> K, —»(%—» Delay %,
9,
> Ko, —»(%}—r Delay >
9,
> KQ3 —»(%—V Delay 3>
Figure 3. The filter for state evaluation and parameter recognition of flight device
4, SIMULATION RESULTS AND the components of the remote control loop. Simulation

ANALYSIS blocks diagram is shown in Figure 4.
The simulation, filter survey, state evaluation and
parameter recognition of flight device are considered in

! - The system Command - i ) .
Motion program of 5| determinesthe |—»| setting Fllght N The filter for state evaIL_Je_ltlon and
the target . device parameter recognition
target coordinates system
A
The system determines
the flight device <
coordinates
Figure 4. Block diagram of the flight device remote control loop
- Command setting system using the command - Target parameter:

creating method with the 3-point guidance method. - Target velocity; V,,,; = 350m/s
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- The target’s flight altitude; H = 6km
- The target’s horizontal distance; D,,;,, = 30km
- The flight device with transfer function;

R . : .
Kp(p)_rgp2+zsprpp+1’ motion  with  velocity

V, =720m/s.
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Case 1: No white noise.
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Figure 5. The trajectory of the flight device - the target
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Comment: The errors of the filters are small, the
time to establish is small. Convergence algorithm rapid
and sustainable. Small guidance error. The algorithm
always accurately evaluates the state variables of the

Case 2: There is white noise

The trajectory of the flight device - the target
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Flight device
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S
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Y- 2000 1
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Figure 12. The trajectory of
the flight device - the target
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Figure 18. The change of parameter ¢,

Comment: When the target is complex, the
algorithm still ensures well the determination of state
variables and evaluation of the flight device parameters.
Small filter error and guidance error.

5. CONCLUSION

The paper presented the results of synthesizing the
flying device model recognition algorithm. Essentially,
a synthesis algorithm of simultaneous evaluation of
state and flight device parameter evaluation using the
extended Kalman filter. The results are simulated by the
Matlab-Simulink software, showing that the synthetic
filter is capable of accurately estimating state variables
and flight device parameters, this is an important basis
for the command setting system to actualize control
laws.
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APPLICATION OF «TX ACTIVE» SURFACES ON BUILDINGS TO REDUCE THE LEVEL OF
CHEMICAL AIR POLLUTION IN WORKING AREAS

binace Mukona Mukonaiiosuu

OOKMOp MexHiuHUX HayK, npoghecop,

3agioysau kageopu «liopasnika ma 6000NOCMAYAHHAY,
Lninposcvruii HayionanbHul ynigepcumem 3a1i3HUYHO20 MPAHCNOPMY
imeni akademixa B. Jlazapsna

binsacea Bikmopia Bimaniiena

KaHouoam mexHiuHux Hayx, 0OyeHm

ooyenm xagedpu «Aepoziopomexanixa ma eHepeoMaconepeHocy,
Jninposcwvruii Hayionanonutl ynisepcumem imeni Onecs I'onuapa
Ko3zauuna Bimaniii Anamoniiioguu

KAHOUOam mexHiuHUX HayK, 00YeHm

cmapwutl guknaoay kagedpu «I iopasnika ma 000nOCMAYAHHAY,
Lninposcvruii HayionanbHull ynigepcumem 3a1i3HUYHO20 MPAHCNOPMY
imeni akademika B. Jlazapana

bepnoe Onexcandp Bikmopoeuu

KaHouoam mexHiuHux HayxK, OOyeHm

doyenm xkagpeopu «bBesnexa HeummeoisibHOCMLY,

Ilpuouninpogcvka depocasna akademis 6yO0ieHUYMBA Ma apXimeKmypu

BUKOPUCTAHHA «TX ACTIVE» IOBEPXHI HA BY AIBJIAX JJIA 3HU>KEHHS PIBHS
XIMIYHOI'O 3ABPYJHEHHS ITOBITPS B POBOYNX 30HAX

Summary. This paper is devoted to the problem of numerical modeling of TX ACTIVE surfaces on buildings
to reduce air contamination. Numerical model was developed. To compute the process of pollutant dispersion in air
the mass transfer equation is used, which takes into account the pollutant transfer due to convection and diffusion.
Two-dimensional model of potential flow is used to determine wind flow over buildings. An explicit difference
scheme is used to solve numerically the equation for velocity potential. The splitting method is used for numerical
integration of the mass transfer equation.

A computer program based on the developed numerical model was developed. The results of a computational
experiment are presented.

AnoTtanis. Po3risinaerscst 3a1a4a OliHIOBaHHS PiBHSI 3a0pY/IHEHHS MOBITPsI B pOOOYHMX 30HAX Ha BiJKPHTIil
micueBocti npu BukopuctanHi TX ACTIVE noBepxonb Ha criHkax OyniBenb. CTaBUTBCS 3aada po3poOKH
YHCENBHOI MOJIENI, 10 J03BOJISE IIBUIKO BU3HAYATH PiBEHB 3a0pyAHEHHS HOBITPS B poOOYMX 30HAX 3 ypaxyBaHHI
TX ACTIVE mnoBepxoHs. st po3paxyHKy HpoOILeCy NOIIMpeHHs 3a0pyJHIOBaya B IOBITPI BUKOPHUCTOBYETHCS
PIBHSIHHSL MacoIlepeHOCy, L0 BpaxOBY€ IOUIMPEHHs 3a0py[HIOBaYa 3a paxyHOK KOHBeKIi Ta audysii. s
BU3HA4YCHH 110JIA IHBI/IZIKOCTi l'IOBiTpS[HOFO TOTOKY 1IpH HasIBHOCTI 6y,I[iBeJ'II) BUKOPHUCTOBYETbHCS ):[BOBI/IMipHa MOJECIIb
MOTEHLIAILHOTO pyXy. JIsl YrcenbHOro pillleHHs PiBHAHHS IS HOTEHIIaTy MIBHIKOCTI BUKOPHCTOBYETHCS SBHA
piBHI/IHeBa cXeMma. I[J'IH YHUCCIIBHOT'O iHTel"pyBaHHﬂ piBHSIHHSI MacCOIICPEHOCY BUKOPUCTOBYETHCS METOA PO3IICTIIICHHSL.

CrBopeHa KOMIT'IOTEpHA MporpamMa Ha 0a3i po3pobsieHoi uyucenbHOi Moxeni. [IpemcramieHi pe3yibTaTh
00YHCITIOBAIFHOTO €KCIIEPUMEHTY.

Key words: numerical simulation; air pollution, TX ACTIVE surface, labor protection

Kniouosi cnosa: uucenvhe moodenosanns; 3aopyonenns nosimps, TX ACTIVE nosepxus, oxopona npayi
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IHocTanoBka mpodJemu.

Bimomo, 1m0 sl 3HMXKCHHST PiBHS 3a0pyIHCHHS
HOBITPS npu OyIiBHULITBI aBTOTpac
BUKOPHCTOBYIOThCS «photocatalyticy moBepxHi («TX
Active» moBepxHi) [9-11]. Taki moBepXHi TaKoX
BUKODHCTOBYIOTbCS Ha CTiHKax OynuHkiB. Ha mmx
TTOBEPXHSX i bista e} ybTpadioreToBOro
unpomiaroBanHsa (UV) mae Miciie 3HWKEHHS PiBHSA
3a0pyaHeHHs TOBiTps. [Ipy IbOMy Ha TOBEPXHSIX
MAalOTh MICIIe TaK{ peaKIiil:

NO + OH* =NO: + H*
NOz + OH*=NO-3+ H*

ToOGTO, yMOBHO MOKHAa Ha3BaTH Ieil mpoliec
«uefTpamizamnieio» NO.

«TX Active» MOBEpXHi CTBOPIOIOTHCS MUITXOM
nomanuss TiO, MpW BUTOTOBIEHHI IeMeHTy. Ilpu
NPOEKTYBaHHI IMPOMHCIOBHX OyaAiBenb 3 TaKUMHU
MOBEPXHSAMHM BHMHHMKAa€ 33jlada 10 BU3HAYECHHIO
e(eKTUBHOCTI 3HWKEHHs KOHICHTpalii 3a0pyiHIOBaya
B pobouunx 30Hax Oins OymiBenb. Ciif MiAKPECIIUTH,
mo edekTuBHICTh BHUKOpucTaHHi «TX  Active»
MOBEPXOHb 3AJIC)KUTh BiJl 0aratbox (hakToOpiB: BHCOTH
OyxiBerns, po3TanryBaHHs OyniBedb BiITHOCHO [Keperna
3a0pyAHEHHS, MIBUIKOCTI MOBITPS TOIIO. Y 3B 53Ky 3
MM, Ha TPAKTHL JyXKe BaXJIUBHUM € CTBOPCHHS
MaTeMaTUYHHX MOJENEH, 0 JO3BOJSIOTH aJCKBATHO
BU3HAYaTH e(PEKTUBHICTh IIUX TIOBEPXOHB JUIS 3aXHCTY
pobouunx 30H BiJ 3a0pyIHEHHS.

Merta. [ToOynoBa 4ncenbHOT MOIENI AJIsl €KCIIpec
OLIIHKHM PIBHSI XIMIYHOTO 3a0pyIHEHHS pOOOYMX 30H
Oinst OyIMHKIB, e BUKOPUCTOBYIOTBCsT «TX Activen
MOBEPXHI.

MartemaTH4HA MOJEJIb.

Jns ekcripec pilieHHs 3a1avi MO OINHIN pPiBHA
3a0pymHeHHS po0ouYnXx 30H NIpH BHKOpucTaHHI «TX
Active» TIOBEpXOHb Ha CTiHKax OyxiBens Oyia
noOynoBaHa MarteMaTWyHa Mognedb. Ll moxens
BKITIOYAa€ HACTYIHI PIBHSHHS MEXaHIKH CYLIJIBHOTO
cepenoBuina [1-4, 7, 8]:

ds | duS | 0vS 0 as 4 as
ot ot o = o () Ty () +

at ox
Zliv=1 Qi6(x —x)6(y — 1) 1)
a?p  9%p _
P oP
u= o’ v = a (3)

ne P — moTeHmian MBHAKOCTI; S — KOHIICHTpAIis
3abpyanioBaya (NO); Q;(t) — iHTEHCHBHICTH eMicil
3a0py/HIOBaya; U, V — TPOEKLil BEKTOpa IIBUAKOCTI
MOBITPSIHOTO MOTOKY HAa BiCi JEKapTOBOI CHCTEMH
xKoopauHat; t — Wac; [y, 4y, — KOeQilieHTH
TypOyneHTHOI nudys3ii X;, y; — KOOpAUHATH JHKepena
emicii;é (x — x;), 6 (y — y;) — nenbra-dynkuis Jlipaka.

I'pannyHi yMOBH JUII MOJCTIOIOYHX DPIBHSIHB
[1,3,4]:

ap
1) P 0 Ha HETPOHWKJIMBUX TPAHUILIX;
n
P . .
2) P 0 Ha BepxHiil OBEpPXHI;

ap . . .
3) —= Ha MexXi, e TOTiK BTiKae
on n

(V;,, — LIBUAKICTB TIOBITPSHOTO TIOTOKY);
4) P=const Ha 'PaHHLI «BUXOIY» IIOTOKY;
5) Ha Mexi Bxozy noToky S=0;

. as
6) Ha TpaHUIIi BUXOIY MOTOKY——| = 0;
Iy
7)Ha ;/IC)Ki y =0T1ay = L, (L, — BepXHs TpaHuIIa
.. 0S
jacTi): — = 0,

o0bacTi) o

Jie N — OMUHUYHHIA BEKTOP 30BHIIIHLOT HOPMAJTI 10
MTOBEPXHI.

s momenty wacy t =0 mnodaTkoBa yMoOBa
3anucyeThes Tak: S = 0

Js MonenroBaHHS Ipoluecy nornuHanHa «TX
Active» TOBepxHEI OylneMO BUKOPHUCTOBYBATH ISt
mi€l TOBepXHI TaKy TpaHWYHy yMOBY  (Iuis
kontentparii NO):

$=0. (4)

Jlis BU3HAUCHHS KINBKOCTI 3a0pyaHIOBAYa, IO
mornuHae  «TX Active» moBepxus 3a uyac df,
BUKOPHCTOBYETBCS TaKa MpoOLEAypa: Ha KOXHOMY
HOBOMY 4acOBOMY KpOILli PO3pPaxyHOK MOYHMHAETHCS 3
TOrO, IO B KOMIpIl, sika mpuisirae 10 «TX Active»
MMOBEPXHI 3aJaeThcs TpaHWdHa ymoBa (4). [ami,
NPOTAroM iHTepBany 4acy df, po3paxoBYETHCS MOTIK
3abpyaaioBaga 10 «TX Active» moBepxHi Ha 0a3i
3akoHa  @ika, TOOTO  PO3PaxOBYETBCA  TOTIK
3a0pyAHIOBaYa BiJl 30HH 3 BHCOKOI KOHIICHTPAIIIEIO
(pi3HHUIICBa KOMipKa B TMOBITpi, IO TPHIIATAE [0
photocatalytic moBepxi) no i€l moBepxHi. 3akon Pika
3aIUCy€ThCS TaK:

as
ne J — moTik Macu 3a0pyaHioBada 10 « TX Activey
MOBEpXHi; U — KoedimieHT mudysii; A — mioma

HOBEPXHI, Kpi3b SIKy HanpaBlieHUuil Tudy3iiiHNUI NOTIK;
N — OAMHMWYHA 30BHIIIHSA HOPMAaJb.

Posristremo METOJI0JIOT 10 YHCEILHOTO
IHTErpyBaHHS MOJICIIOIOYHX PIBHSIHb.
Jus  pimieHHS pIiBHAHHS Ui TOTEHIAITY
IIBHKOCTI 3aIMIIEMO HOTO TaK:
ap _ 9%p | d%p
= oy ©)

ne t - GpikTuBHMIN Yac.

Hami, pans  piBHsHHS (5) 3a;ilicHEMO — Horo
reoOMEeTPUYHE PO3IIEIVICHHS TAKUM YHHOM:

ap _ a%p
z_o” 6
at  ox? ®)
ap _ 9%p
~ =303 ()
at ay?

Po3paxyHkoBa 3aiexHicTh (MeTon Piuapacona)
[5, 6] 11 BU3HAYESHHS HEB1IOMOT0 3HaYeHHs P Ha 06a3i
piBHSHHS (6) Ma€e BUTIIAL;

n

= (®)

Ax?

—_pnt. —pt4p
i, i,
—4 4+ At —

Jj
x

n
pr+t = pn 4 g e
L] 1) A

Po3paxyHkoBa 3aiexHicTh (MeTon Piuapncona)
[5, 6] 1 BU3HAUCHHS HEBiTOMOTO 3HaueHHs P Ha 06a3i
piBHsHHS (7) Ma€e BUTIIAL;

-plL+pP

ij l,}'—ll (9)

Ay?

p.’l.+1_p?1.
P = Pl + At = 5= 4 At
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OCKIJIbKM MU BUPIIIYEMO €BOJIOLINHHE PIBHSIHHS
tuny (6) ado (7), To po3paxyHOK 3a 3aJIe)KHOCTAMH (8),
(9) 3akiHUy€eThCS KOJIM BUKOHYETHCS YMOBA!

|Pt— Pl <€, (10)

Ie € — MaJle YHcio; N — HoMep iTepartii.
B pi3HMIEBOMY BHITISAAI MIBHIKICTH ITOTOKY
PO3pPaxoBY€EThCS TaK:

_ Pirgj=Pij _ Pijr1-Pij
u= ,V = :
Ax Ay
JAst uncenbHOro pilleHHs piBHSIHHS nepenocy (1)
3MIHCHAMO HOTo pO3MEIUIeHHS 3a  (i3WIHIMHA
IpoLecaMy TaK:

S ~ duS ovS
2420 ).
at ox + ay ’

as_a( as)+a( as)_
ot ax \Pxox ay “Yay ’

5 = 2i=1Qi0(x —x;) 8(y — 1)

J1ist pileHHst mepIoro piBHSIHHSA 3 1aHOT CHCTEMHU

(11

(piBHSHHS ~ TEpeHOCY 32  paxyHOK  KOHBEKIIii)
BUKOHAEMO HOTO T€OMETPHUYHE DPO3LICIVICHHS TaKHM
YHHOM:
as _ d as
—=—(u=) 12
ot ox (”X Bx)’ (12)
s _ a as
—=—(p,—=). 13
at  dy (”Y ay) (13)
Hns YHCEILHOTO IHTErpyBaHHs (12)

BHKOPHCTOBYETBCS IBOKPOKOBA CXEMa PO3LICIUICHHS:
- Ha TIEPIIOMY KpOIIi pi3HUIIEBA 3aJISKHICTH Mae

BMIJISI:
1 1 1 1
1 + sy Mz I ) n_qn
n+- Uiy1,§Sij “UiiSi_ 1 —Sij “tSiij =Sij*tSi+,
S..2=8h —At—2 2 = 4 A — M A —2
ij L Ax Hx 2Ax2 M ne
- Ha JAPYroMy Kpolli Pi3HHIIEBa 3aJEXKHICTb Mae
BUTIIS;
1 — QN+l — on+l _S"'% Sm’% n+1, cn+1
g+l _ S“*‘; _ At Uit1iSit1,j~UijSij + At ij i1 4 At =Sij *Si+1j
L ij Ax Hx 2A%2 Hx 202’
u+ju|l  _ u—|u|
peut =—— u =——

2

s uncensHOro iHTerpyBaHHs piBHAHHA (13)

2

- Ha NepUIOMY KpOlli pi3HMIIEBA 3aJEKHICTH Mae

BUKOPHCTOBYETHCS Taka JIBOKPOKOBa cxemMa  BUIIIAL:
PO3IIETIICHHS:
+ n+% + n+% n+% n+% n,cn
ns _ S _ A Vij+15ij “VijSij-1 + At ~Sij TS + Aty —Sij*Sij+1
Lj ) Ay y 2Ay?2 Y 2ay?z
- Ha JPYroMy Kpolli pi3HHIIEBa 3aJEXKHICTh Mae
BUTJIS;
n+:  n+s
1 - n+1 _ —cn+l _ 2 2 _gh+1, cn+1
gn+1 — gM2 | pp VimaSir VS Aty Sij “*Sij1 + Aty Sij *Sij+1
ij ij Ay y 20y2 X 2Ay2 )
v+lvl  _ v—|v|
gevt = =—
2
Hpyre piBusaHs 3 cucremu (11) (piBHAHHS Jnst  4McenbHOro  iHTErpyBaHHS — OCTaHHBOTO

nudy3ii) pOo3IIEIUTIOEThCS HAa JBa OJHOBHUMIPHHUX
PIBHSIHHS TAKUM YHHOM:

as a as as a as
w=n(ma) =5 ka) 09
Po3paxyHKkOBa  3aJ€XKHICTh, 332  METOJOM
Piyapycona, Uil BU3HAYEHHS HEBIIOMOTO 3HAUYCHHS
KOHIICHTpAI[T IS TEPIIOr0 PIBHSIHHS Ili€i CHCTEMH
Mae€ BUIJIS;

n n
~Gij*Cia

C!‘+1._C!‘.
Chf = Cl +At—— +At

Ax2 Ax2
Po3spaxyHkoBa  3aJ€XKHICTB, 32  METOAOM
Pigapacona, s BU3HAU€HHS HEBiOMOTO 3HAYCHHS
KOHIIGHTpAIlil 3 Apyroro piBHAHHA cuctemu (14) mae
BMIJISI;
—Cli+Cij
Ay? '

Cn+1_cn A C?*'l.]'_c{?j A
N =Ch tatT A

piBHsiHHSL 3 cucteMHd (11) BHKOPHUCTOBYETHCS METO.
Eiinepa [6].

Ha 6a3i po3po0ieHoi uncenbHO1 MOJIeNi CTBOPEHO
kogq «WALL-TX», MoBa mporpamyBaHHS  —
FORTRAN.

Hipxae npeacTaBieHo pe3yabTaTy pillieHHs 33134
10 BH3HAYEHHIO e(eKTHBHOCTI BUKOpHCTaHHSI «TX
Active» OBepXHi Ha OYIIBIAX U 3MCHIICHHS PiBHS
xiMigHOro 3a0pynHeHHs B pobouyux 30Hax (puc. 1),
mBHAKICTE TOBiTPIE 6 w™/c. B mepepizsi x=I11m
3HAXOIWUTHCS aBTOMOOITE. PO3paxyHOK BHKOHYBaBCS
JUTSL TAKMX CIICHAPIiB:

1) mHemae «TX Activey MOBepxHi Ha IPOMHUCIIOBUX
OyaiBisX, cueHapii #1;

2) € «TX Active» NoBepXHs Ha NPOMHCIOBHX
OyniBiax (mosepxHi AB, CD, puc.1), cuenapiit #2.
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Y

_9

2
iA
B

3
C[
D

0

X

1 — micye emicii (aemomobins); 2, 3 — 6younxu; AB, CD — «TX Active» nosepxus
Pucynox 1 — Pospaxyukosa obracmo

$211100
3221100

6 666¢666¢66¢6

Pucynox 2 — Posnooin konyenmpayii NO (nemae « TX Activey nogepxni)

Pucynox 3 — Posznoodin konyenmpayii NO (€ « TX Active» nosepxus)

Cmig  BiI3HAYMUTH, W[I0 Ui IPOBEICHHS
cucTeMHOro aHaiizy BBy « TX Active» oBepXHi Ha
3HW)KEHHSI PIBHsI 3a0pyAHEHHS MOBITPS B POOOYMX
30HaxX, PO3PaxyHKOBI JaHi IpejcraBieHo B (opmari
«INTENGER». KoxHe umcino moKa3ye 3HAuYCHHS
KOHIICHTpalii B  BIJCOTKAaX Bi MaKCHMAaJbHOI
KOHLIEHTpaLii B PO3paxyHKOBii obuacri.
MaxkcumanbHa KOHIEHTpaIlis «99%y» mae micre Oins
aBTOMOOLIA, Jie € BUKH] 320pyJHIOBaYA.

Amnai3 koHneHTpaniiaux noxie NO Ha puc.2, 3
nokasye, mo npu Bincytaocti «TX Activey moBepxHi
KOHIEHTpALis] Ha TOBEPXHI JPYTroi Oy/iBiIi 3MIHIOETHCS
Bix 48% mo 16% (puc. 2). binsg nepuoi Oynisii,
KOHIICHTPAI[isl 3MIHIOEThCS Big 5% mo 1%. Ase, mpu
BukopucTanti «TX Active» MOBepXHi, KOHIIEHTPAIIist

Ha MOBEPXHi JApyroi OyxiBmi 3MiHIOeThes Bif 14% no
5% (puc. 3). Binsg mepmioi OymiBii — KOHIIEHTPAILis
omuspka 10 «0». Takum ymHOM, BUKOpuCTaHHSI «TX
Active» TOBEpXHI J03BOJIIE 3MCHIIWTH PIBEHb
3a0py/JHEHHS TOBITPsI B poO0OUMX 30HaxX OiJisi OyAiBeb.

BigzHaunmo, 1110 9ac po3paxyHKy — 7c.

HaykoBa HOBH3HAa Ta NPaKTHYHA WiHHICTB.
3anponoHoBaHa e(pEKTUBHA YHCENbHA MOJENb IS
eKCIIpec po3paxyHKy Ipolecy 3a0pyaAHEeHHS MOBITPs B
pobounx 3oHax mpu BukopuctaHHi «TX Active»
TIOBEPXHI Ha CTiHKax OyniBenb. Mojens 6a3yeTbes Ha
YHUCENIbHOMY IHTEIpYBaHHI PIBHSHHS /IS MMOTEHIIATY
HIBUAKOCTI Ta PIBHSAHHA MaconepeHocy. Mogens
IO3BOJISIE IIBUAKO oLiHoBatu BIUIMB «TX Active»
MIOBEPXOHb Ha 3HWKEHHS KOHIEHTpalii 3a0pyAHIOBada
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Ta MOXXe OYyTH BHKOpPHCTaHa Ha eTali ecKi3HOro
NPOEKTYBaHHA. B monanbiomy, ciiji po3BUBaTH TaHUH
HarpsM, cTBOprorouH 3D yucenbHy MOAENb Hpolecy,
IO JTOCIIIKY€ETHCSL.

BucnoBknu. 1. Ha ocHOBI o0y j0BaHOT YHCeNBHOT
MOJIeTi PO3B’sI3aHO 3ajJady II0 OLHIOBAHHIO PiBHS
3a0pyAHEHHS TOBITPs B poOOYMX 30HAX Oist OymiBenh
y BUMaAKy BukopuctaHHs « TX Active» MOBepXOHb.

2. Pe3ynpraT pO3paxyHKIB ITOKa3ylOTh, IO
BukopucTanHs «TX Active» IOBEpXHi Ja€ MOKIHBICTh
3MCHIINTH DPiBeHb 3a0pyIHEHHS MOBITPS B POOOUMX
30HAaX, IO PO3TAIIOBAHI 01 IIUX MOBEPXOHb.
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THE APPLICATION OF SMART METERING DEVICES IN DISTRIBUTION ELECTRICAL
NETWORKS

Summary. The availability of synchronized information about the measured operating parameters of the
distribution electrical network makes it possible to determine the amount of electricity consumed by standard
algebraic methods. However, often due to hardware or information failure, this data may not be available
throughout the day or part of it. During measurements, as well as information transmission, the influence of
electromagnetic interference, resynchronization, loss of individual information packets or targeted attacks on the
information network by third parties in the form of manual or "viral" interference in the information system. Thus,
a necessary condition for the information system functioning is the analysis of the obtained data, their verification
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and recovery of lost information.
AnHoTaums. CucreMaTU3UPOBAHBI

H  HUCCICAOBAHBI

BO3MOXHOCTHU  ITIOBBIIICHUHA Ha6.]'[lOﬂaeMOCTI/I

pachpesieNnTeIbHBIX JJIEKTPUUECKUX CEeTeH C HMCIOJb30BaHUEM yCTpoicTB Smart Metering, arperupoBaHHOM

I/IH(bopMaI_[I/II/I ABTOMATU3UPOBAHHBIX CUCTCM

KOMMEPUYECKOIo

ydeTa QJICKTPOIHCPIHU. Iloka3ana

HeHeCOO6pa3HOCTL MPUMCECHCHUA PC3YyJIbTATOB OLUEHKU COCTOSIHUA pAaCHpPCACTIUTCIIbHBIX 3JICKTPUYCCKUX ceTel B
I/IH(bOpMaI_[I/IOHHLIX CHUCTEMAX IJId aHaJIu3a 3Hep1‘03(1)(1)eKTI/IBHOCTI/I AJICKTPHUUICCKUX ceTei.

Key words: distribution power networks, state estimation, typical load schedules.

Knroueswvie cnosa: pacnpedeﬂumeﬂbeze dJeKmpudecKue cemu, OYyeHkKa COCMOAHUA, MUnudrnsle 2pagbul<u

HAZPY3KU.

[ocTranoBKa npooJieMbl. Hammame
CHHXPOHH3UPOBAaHHOW HMH(GOPMAIMH O H3MEPEHHBIX
PEKHUMHBIX napaMeTpoB pacrpeaenuTeabHON
JJIEKTPUYECKOI CETH I03BOJIAET OIPEACNATh 00bEMbI
MOTPEOJIEHHON  JJIEKTPOIHEPTUH  CTaHIAAPTHBIMH
anreOpamyeckumu  Metomamu  [1], [2]. Ognako,
JIOBOJIBHO 4YacTO W3-3a OTKasza alapaTHOro WIn
WHPOPMAIMOHHOTO O0ECTIeYeHHs 3TH TaHHBIE MOTYT
HE MOCTYNAaTh B TEUYCHHE CYTOK MM YacTh CyTOK. Bo
BpeMs M3MEpEHHH, a Takxke nepepauyn nHpopmanuu
HaOMIOaeTcs BIMSHHUE 3JIEKTPOMArHUTHBIX IOMEX,
PECHHXPOHHM3AaIMs, TOTEPH OTACNBHBIX IAKETOB
uHGOpMaLMK ~ WIM  HampaBiICHBl  aTakd  Ha

nHGOPMANMOHHYIO CETh HOCTOPOHHHMHU JIMIAMH B
BUZI€ PYYHOTO WM «BHUPYCHOTO» BMEIIATENbCTBA B
paboty nHpopmannonHo# cuctemsl [1] - [3]. Takum
o0pazom, HEO0OXO0AUMBIM yCIOBHEM
(YHKIIMOHMPOBaHUS  MHPOPMALMOHHOW  CHUCTEMBI
SIBIII€TCS aHAJIM3 MTOJyUYSHHBIX JaHHBIX, UX IIPOBEPKA U
BOCCTaHOBJICHUE yTPaueHHOH HHPOPMAIHH.

AHanan3 MOCJeTHUX HccJIe0BaHNI "
nyoaukauuid. Ha cerogusmHuil 1eHb UCHOIB3YHOTCS
HECKOJIBKO MIOJIXOJI0B K CHHXPOHH3ALUH,
BOCCTaHOBIICHUS MIOTEPSTHHON " TIPOBEPKH
n3MepenHoi nadopmarin (puc.1):

MeTopbl BOCCTAHOB NEHWA W CHHXPOHW3AUMM MHDOPMELMK O
M3MEREHHDBIX PEKWMHBIX NapameTpos npubopamu Smart Metering

TEeXHONOMM A BONbWMX AaHHbIX

BeiuMcneHna Ha Gase He NOTepAHHBIX
AAHHBIX

McnonbsosaHie TUNOBLIX TPadUKos
BNEKTRUHECKNX HATHY3IOK

MpUmMeHEHME METOAOE OUEHKN
COCTOAHMA

Puc. 1. Memoowi 6occmanosnenus u CUHXPOHUZAYUY UHPOPMAYUU O USMEPEHHBIX PEICUMHBIX NAPAMEMPO8
npubopamu Smart Metering

OcHOBHBIM 00mMM TpeOOBaHHEM NPHUBEICHHBIX
MOJIXOJIOB SIBJIACTCS HAJIMYUE HE NTOTEPSHHBIX JIaHHBIX.
To ecTh Uil yacTH ceTH HEOOXOAMMBI M3MEpPEHHs B
o0BeMax,  JOCTATOYHBIX  JUII  BOCCTAHOBJICHHS
HHQOPMALUH. IIpu OTCYTCTBUU U3MepeHuil
OPUMEHSIOT PETPOCHEKTUBHBIE JlaHHBIE M HX

BOCCTAHOBJICHHS W  BBIABIGHHUS  BHIOPOCOB B
M3MEPEHUSX.

CornacHo TIPOBEICHHOMY aHaNn3y
HNEePCHEKTUBHBIM SIBIIICTCS MIPUMEHEHHE
KOMOMHUPOBAHHOTO  MOAXOJAa METOJOB  OLIEHKH
COCTOSIHUSA [4] BPEMEHHOMI CHUHXPOHMU3aLUU

HHQOPMALMM W TPHUMEHEHHS THIIOBBIX TIpaduKOB

AIIEKTPUYECKUX  HArpy30K Ui BOCCTAHOBIJICHHS
arperupoBaHHON BO BpemeHH wuHpopmanuu [3,4] o
MepEeTOKAX 3JIEKTPOIHEPTHH. [IpenmymiecTtBoM

MPUMEHEHHUS TaKOTO MOAXO0/a SBJISETCS BO3MOXHOCTh
aHanm3a 3HeProd((HEKTUBHOCTH PaCIPENeTUTEeTbHBIX
JJIEKTPUYECKHUX CeTel €O 3HAuYMUTEIbHOW JoJei
paccpeoTOUYCHHBIX UCTOYHUKOB dHepruu. OcoOeHHO

9TO Kacaercsi (POTOBOJBTAMYECKUX DIIEKTPOCTAHIIH,
MOCKOJIbKY OHHM HMEIOT JOCTaTOYHO MPeICKa3yeM
rpauK TeHEpPUPOBAHHUS COOTBETCTBUU C THUIIOBBIM
METpOJIOTHYECKOTOo Tojga [5]. DrTo  mo3BojseT
UCIOJIb30BaTh €ro0 B MATEMAaTHYECKOW MOJCIH B
KayecTBE  THIIOBOTO, HapaBHe C  rpadukamMu
3JIEKTPONOTpeOIeHUS.

Heap cTraTbu: TOBBIIIEHHE JIOCTOBEPHOCTH
pe3yJbTaToB aHanmM3a 9HeprodPPpeKTUBHOCTH
PACIIPEICIUTENEHBIX 3JCKTPUICCKAX CETeH IMyTeM
COBEPIICHCTBOBAHHUS  METOJOB  MOBBIMICHHUS WX
HAOJIOaEMOCTH.

H30:xeHne 0CHOBHOro Martepuasa. CoriacHo
MIPOBEACHHOMY aHAIU3Y VTS JaJIbHEHIIero
HCCIICAOBAHUS npeJIaraeTcst MTOBBIIICHUE
HAOJIIOMaEMOCTH PACIIPEACTUTEIBbHON IIEKTPHUSCKON
CeTH IMyTeM TPHUMEHEHUS THUIOBBIX TIpaduKOB
QJICKTPHUUICCKUX Harpysok JJIsL BOCCTAaHOBJICHHUA
arperupoBaHHON  BO  BpeMeHH  WH(popMaruu
OWJUTMHTOBOU TOJICHCTEMEI 00 Y4eTe IEKTPOIHESPTHH.
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Jnst  oneKTpuuecKUx —CeTe cOo  3HAYUTEIbHOU
MHTErpanyell BO30OHOBIISIEMBIX MCTOYHUKOB SHEPIHU
npejsaraeTcs UCIob30BaHUE TpaduKa IeHepalud B
COOTBETCTBUM C THUIIOBBIM METPOJOTMYECKHM TOAOM
WIM TPOTHO3MPYEMBIM TpadUKOM TIeHepauuu. OTOo
MO3BOJUT MOBBICUTh Ha0JI01aeMOCTh
pacOpeneuTeNbHbIX JJIEKTPUUECKUX CeTell ImyTeM
HaIlOJIHEHUSI PACYETHOM MOJEIM OLEHKHU COCTOSHUS
NICEBIOU3MEPEHUSAMU NP MUHUMAJIBHOM KOJIMYECTBE
YCTaHOBJICHHBIX YCTpOicTB Smart Metering.
Tummaseii  rpaduxk  Harpyskm (TTH) -
YCpEIHEHHBIN no BpEMEHU u HabopoM
JNEKTPOIIPUEMHUKOB IpaduiK HArpy3KH, aHAIOTHYHBIX
no pexuMy pabotel morpedutenei. Harpyska
TUIIOBOTO rpadyka, Kak TNpaBHIO, HOPMHPYETCS
OTHOCHUTEIILHO MaKCUMAaJbHOM  BEJIMYUHBI u
npenocrasisieTcss B npoueHrtax. Tpamuuuonno TI'H
HCIOJIb30BAJIMCh BO BpPEMS AJIEKTPUUYECKUX PacueTOB

JUIA COCTaBJICHUA OanaHca MOIITHOCTH,
IMPOCKTUPOBAHUUN IJICKTPHUUICCKUX CeTeI>'I, a TaK¥XC IpU
pacueTrax TCXHOJIOTHYCCKHUX pacxoaoB

3JIEKTPOIHEPTUH Ha €€ TMepeaady M pacHpenesieHHue
anekTpudeckuMu  cetaMu. CerogHs B yCIOBHSX
GanmaHCHUpPYIOIIETrO0  pBIHKA  JJICKTPOIHEPTHM U
ANIEKTPOCHAOKEHHUS 110 IByCTOPOHHUM J0TOBOPaM NpH
IUTAHUPOBAHUU pexuMoB IOC Ha clenyolue CyTKI
TI'H HAMEIOT CYLIECTBEHHOE 3HAYCHHUE.
OTBETCTBEHHOCTH 3a OanaHc ekTporHepruu B 39C u
€ro Mojjep’kaHue MEepPeBOIUTCA HAa BCEX YYACTHUKOB
[0 COCTABJICHUIO CYTOYHBIX I'PaMKOB MOTPEOICHUS
JNEKTPUYECKON  PHEPruH, HSHEProdPPeKTUBHOCTH
TEHEPUPOBAHUS U TOTPEOJICHNUS 3IEKTPOIHEPTUHL.

IIpn ¢QopmupoBaHHM HOBBIX 3KOHOMHYECKHX
OTHOIIICHUH Ha PBIHKE HJICKTPOIHEPTUH MOTPEOICHUS
paccuMThIBaeTCs IO wYacaM, IIOCKOJIBKY IleHa Ha
AJIEKTPOIHEPTUIO MEHAETCS Kax bl 9ac. OT TOUHOCTH
MIPOTHO3MPOBAHUS [IOYAaCOBOTO CYTOYHOTO TIpaduka
MOTPEOJICHUST IEKTPOIHEPTUH INIEKTPOIOCTABIINKOB
3aBHCHT, HACKOJIbKO TapU(HBIN MIIaH /ISt TOTPeOuTEIs
OyJieT MpUBJIEKATEILHBIM.

OpmHoit w3 (QyHKOWIA omepaTopa CHCTEMBI
pacnpezeneHus ecTh pa3paboTKa THIIOBBIX IpaHKoB
(mpodureir) Harpy3KH IS OTHENBHBIX KaTETOPHI
notpebureneit. McxomHoi napOpMaIieis 1 anammsa
U TPYNIUPOBKH TPaHUKOB 3JIEKTPUUECKUX HArpy30K
UCTIOJIb30BAJINCH MacCHUBBI JaHHBIX,
3aapXUBUPOBAHHBIC BO BpeMs paboThI
ABTOMATH3MPOBAHHBIX CHUCTEM YIIPABICHHS YUYETOM
anektpo3Hepruu. Ilpu stom nmnsa kaxgoro I[II'H
OTIpeNeNnsycs KOJ TOTpeOHuTeNs - HUCTOYHHUKU ITOTO
I[II'H mo KB3A-2010, uTto B manmpHEHIIEM JOJKHO
YOPOCTHUTH TTOJIb30BaHIE pa3padoTaHHBIMU rpadukaMu
Harpy30K ¥ O3BOJIUT OTHOCHUTH JJAHHOT'O MTOTPEONTENS

max;

ny;

5 b b-a
P°=| f(x)dx =
a n

WM JAns  cyTouHoro uHrepBama [0; 24] ¢
pasfeneHreM MPOMEXYTKa HHTErpupoBaHusd n = 24

K ToMy unu uHomy TTH.

OnepaTopsl CUCTEMBI IEpelauy U pacipeAeIeHUs
AJIEKTPOIHEPTHH MOTYT COOMPATh €Xe4acHbIE TaHHBIC
0 DJIEKTPONOTPEOICHNN BYMS IYTSAMHU: C ITOMOILBIO
II0YacoBOTO CYeTYHKa c JUCTaHIIMOHHBIM
CUMTHIBAHMEM M Ha OCHOBAaHHMU THIIOBOTO Trpaduka
Harpy3Ku.

Maremartudaeckoe OKHJIaHNE Harpy3Kku
HOPMHUPYETCS OTHOCHUTEJBHO MaKCHMaJIbHOTO
3HAUEHMS M TIOJACTCS B MPOIEHTaX. TakuM 00pa3oM,
TI'H mno3BossieT pasnoXUTh 3HAUYEHHWE CYMMApHOM
MOTPeOICHHOW PHEPTUH 3a yYETHHIH MepHox K BUAY
10YacoBOro rpauka BepOsSTHON HArpy3KH, JOIOMHSSA
BEKTOp M3MEpEeHUH Ui 3aJa4d OLEHKH COCTOSHUS

pacrpeenuTeIbHOM JNEKTPUUYCCKON ceTu
JIOTIOTHATEIbHBIMY 3HAYEHUAMMU:
2
TrH
TrH _ [Zij _hi(")]
Jij (x) = ) (1)

[orH 2
3]

rue ziJTFF :M(Ej”r) . [—i’BﬂE — IICEBIOU3MEPEHHE,

nojydyeHHoe Ha ocHoBe uHGpopmamuu o KBDOJ[ u
cootBercTBytomuii emy TI'H i-ro motpeburens.

B kauecTBe 0XKHMJaEMBIX CPEIHEKBAJPATHYECKUX
OTKJIOHCHHUH TNICEBIOU3MEPEHHS ot TUTS
HEeHaOJII0laeMBbIX y3JI0B TIPEAJIaraeTcsl HCIOJNb30BaTh
3HAUEHHsI CPEAHEKBAJIPATHUECKUX OTKJIOHEHHMH IS

aKTUBHON M PEaKTUBHOW MOIIHOCTEW, NMPUBEICHBHI B

aTiace  TUIOBBIX  TrpadUKOB  HArPy3KH  JUIS
moTpebuTens, cornacHo ero koga KBO/I.
IMockonpky  wmHDOpMamuss B  OWJUIMHTOBOU

CUCTEME IIOAAETCA B MHTEIPUPOBAHHOM BHUIE 3a
OTIpeNIeIIeHHBIC TTEPHONBl BPEMEHH, a MH()OpMAIHs O
TI'H HOpMUpYyETCSI B COOTBETCTBHUM MaKCHUMAJIbHOIO
moTpeOIIEHHOTO 3HAYeHUEe MOITHOCTH Pi™™*, To ogHUM
U3 myTted  mpeoOpazoBaHus ~ MHpOpPMAIMU  C
OWJUIMHTOBON CHCTEMBI B IICEBAOM3MEPEHHS, KOTOPOE
COOTBETCTBYET OT/ICJILHOM CTeNeHH rpadika Harpy3KH
OyzneT mpoieypa oOpaTHOTO UHTETPUPOBAHISL.

Tak kaxk TT'H nonoxuTensHas ¥ Bo3pacTarouias
¢bynkuus, to uHrerpan TI'H Belpaxkaer muiomaip
CTYICHYATOH (UTYpBI, COCTABICHHON U3 «BXOISIIIX)
NPSIMOYTOJIbHUKOB WJIM JIEBBIX HPSAMOYTOJILHUKOB.
[loaTOMy BBIpa)K€HHE MJIl pacyeTa MaKCUMaJIbHOI'O
mMOTPeOICHHOTO  3HAYCHHWS  MOIIHOCTH  MOXHO
MOJIYYUTh C MCIIOJIB30BAHMEM METO/Ia YHMCIEHHOIO
UHTETPUPOBAHUS Ha HHTEpBajJe OT a JO b i n
uHTepBasoB. [IOCKONBKY JUIf KaXAOTO HMHTEpBaja
UHTETPUPOBAHMSA Iar CETKM OJWHAKOBBIM, TO
BBIp@KEHHE [UIA  ONpPENEeNeHHUS  MaKCHMalIbHOTO
noTpebIEHHOTO 3HAYeHHe MOITHOCTH PiM** 3amuimercs
TaK:

b

Pi

b=a<n . p. TTH,
“n 2= M®i D)

Z M(PiiTFH) . Pimax

=1

PaBHBIX qacTeu:
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PiB

p.b

Mmaxzz-0 24 TIHZa o TTH
M(P;j )Ei=1M(Pij )

P, 73 2j=1

Takum oOpasom, neneBas gpyHkws (1) ¢ yaerom
napopmanuu TT'H B ssBHOM BUzIe 1 MaTpUIHOI hopme
MOJKET OBITh 3amrcaHa CIeAYIOnIM 00pa3oM:

T
160 =[] ~ 00| atmetio™ (@17 [ b | i 2

HenocraroyHocTs BeKkTOpa HAOMIOACHUS Z B
neneBoit QyHkimu (1) MOXHO KOMIICHCHPOBATh
undopmanmeir ¢ «AnbOOMa THUIIOBBIX TI'padUKOB
INEKTPUIECKUX Harpy3oKk», a UMEHHO
MaTeMaTHYeCKUM OXKHJAHMEM aKTHBHOW Harpys3Kd
M(P;i™™) i-ro y3ma u3MepeHHs HAa CTENEHH j, €O
CPE/IHEKBApaTHYHEIM  OTKIOHEHHEM o7 1  m
nHpOpPMAIMH O TMOTPEONEHHOW  MOIIHOCTH B
HeHabII0MaeMOH y3JI€e ¢ OWIIMHTOBOM cucTeMbl Pi¥ B
BUIE TeNeBOi GyHKIHH (2).

BruiBoabl. B paboTe momydeHo HOBOE pelieHHE
aKTyaJIbHOM HayYHO-TIPUKJIaJHOH 33141 MOBBIIICHUS
JIOCTOBEPHOCTH pEe3yJbTaToB aHanM3a
sHepro3pekTuBHOCTH pacrpeneuTeIbHBIX
ANIEKTPUUYECKUX CETEeH IyTeM COBEPLICHCTBOBAHUS
METOJIOB MOBBIIICHUS UX Ha0oqaeMocTy. Pa3paboran
METO 00paTHOTO Mpeodpa3oBaHus 3ahUKCHPOBAHHBIX
00bEeMOB  TIOTPEOJICHHOW  DJICKTPO’HEPTHMH B
TICEBIIOM3MEPEHUS TPAHKOB AIICKTPHUECKUX HATPY30K
MOTpeOuTENEH C UCIONb30BAHNEM THITOBBIX I'paIKOB
HarpysKH, a TaKXKe OIEHKH COCTOSHHS JIEKTPHUCCKUX
cereil. IlokazaHo, YTO HCIONB30BAHHWE MAHHBIX C
CHCTEM Yy4YeTa O3JEKTPO3HEPTHH ISl IOIOJIHEHUS
BEKTOpa COCTOSTHHS IMEKTPUIECKUX cereit
uHdopmanmeir 00 U3IMEHEHHMSX  MOIIHOCTH B
HEHAOJIOaeMBIX  y3JIaX  I03BOJSIET  TIOBBICHTH
aJIeKBaTHOCTb MOJICTTMPOBAHHUS PEXKUMOB
pacnpenenutensHeix cete 10 (6) kB m xauectBO
pa3paboTKH eJIeKTPOOIIaHUX MEPOIPHSTHIA.
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Osuapos Anexcanop Anexcanopoesuy

cmapwuil npenodasamens Kapeopvl maKmuxko-cneyuaibHol no020moeKuU,

HHcmumym cneuuaﬂbHozl CeA3U U 3aujumbal qu)opmauuu

Kuesckuii nonumexuuyecxkuil uncmumym umenu Heops Cuxkopckozo

Xoxnrok Anekceit Anamonuesuu

OoueHm Kad)e()pbl CneyuarbHblx mejljeKoOMMYHUKAYUORHRbIX cCucmem
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I/IHcmumym CnelﬂlaﬂbHOlJ C6s3U U 3aujumbl qubopMauuu

Kueecxuti nonumexnuueckuii uncmumym umenu Meops Cukopckoeo

AHAJIA3 IPOITYCKHOM CHOCOBHOCTHU NPOT'PAMMUPYEMOM PAJJMOCTAHIIMM C
MHOTI'OKAHAJIbHOM MEPEJAYEA HHOOPMAIIMU C YYETOM CIIEKTPAJIbHBIX
XAPAKTEPUCTHUK NPEJHAMEPEHHBIX IIOMEX

AnHoTanus. [IpoaHamm3upoBaHa MPOIYCKHAS CIIOCOOHOCTH OUCKPETHO-HETPEPHIBHOTO KaHajla CBSI3U B
YCIOBHAX (PIYKTYaIIMOHHOTO IIyMa W BIWSHES MPEeJHAMEPECHHBIX ITOMEX [UII MHOTOKAaHAJIBHON paJHOCTaHIIHH.
PaccMoTpeHbl 1mIyMoBast 3arpaguTelibHas IMOMeEXa, LIyMOBas [OMeXa B YacTH MOJOChl U INIOMEXa B OTBET.
[TomydeHp! HOBBIC aHANUTHYECKHE W TpaQHUECKUE 3aBHCHMOCTH, IO3BOJISIOMIAE PAaCCUUTHIBATH IPOITYCKHYIO
CHO0COOHOCTh MHOTOKAHAJIBHOTO IUCKPETHO-HEPEPHIBHOTO-KaHAJA ¢ YIETOM BIMSHIS (PIYKTyallMOHHOTO ITyMa
W TpeAHaMepeHHBIX momex c¢ wmoayisinusimu OM-M, KAM-M. Hcnonbp3oBaHa MareMaTHUecKas MOJETHb
MHOT'OKAaHAJIEHOTO JIUCKPETHO-HEIPEPHIBHOTO KAHAIA CBSI3U B YCIOBUIX BO3JICHCTBUSA (PIYKTYaIIHOHHOTO IIIyMa U
npeaHamepeHHbIX nomex. [Ipu aHanuse onpeneneHo, 4To NpU ONPENETICHHBIX YCIOBHUAX MOCTAaHOBLIMKA ITOMEX
MPOMYCKHAs CIIOCOOHOCTh PAIMOCTAHIIUKM C UCHOJb30BaHUEeM TexHoioruun MIMO MoxeT OBITh 3HAYUTEIBHO

CHIDKEHA.
Kniouegvie crosa: ¢nykmyayuonnviii  wiym,
MHOSOKAHATbHASL PAOUOCHIAHYUSL.

B Hacrosmiee Bpemsi B 00JIaCTH COBPEMEHHBIX
CHCTEM paJHOCBsI3H 0c000¢ BHHMAaHHE YICIICTCS
nporpamMmmupyeMbiM  paauoctaninusam  (SDR-software
defined radio), npuHOMUI TOCTPOSHHS KOTOPBIX
OCHOBAH Ha amIapaTHO-IPOrPAMMHON peanu3alui.

B kadecTBE METONOB MOIYJIALUK CUTHAla
NPUMEHSIOTCSL  CrieKTpanbHO-3ddexTnBHBIE DM-M
(M-PSK), KAM-M (QAM-M), koTOpbie MO3BOJISIOT
3 PEeKTUBHO HCIOIB30BATH NPOITYCKHYIO CHOCOOHOCTh

kaHana cBsi3u [1-3]. Ilpu wucnonb3oBaHuM B
MIPOrpaMMHpPyEMOM paguocTaHIMKI (ITPC)
JeMonynaropa ¢ "MArkuM" BBIXOJOM Ha JTare

MPOEKTUPOBAHUS HCIIOIB3YIOTCS MOJENN THCKPETHO-
HENpephIBHOIO KaHaja cBs3u [4,5].

OnHum u3 HaTpaBJICHUH TTOBBIIIICHUS
3G (HEKTUBHOCTH  CPEACTB  PAJAMOCBS3H  SBISETCS
MIPUMEHEHHE METO0B IPOCTPAHCTBEHHON 00paboTK
CHUTHQJIOB B CHCTEMAax pPaguOIOCTyNa, B YaCTHOCTH
TEXHOJOTMA '"MHOTO BXOHOB MHOI'O0 BBIXOHOB"
(Multiple-input multiple-output — MIMO) [6]. B
texHosorun MIMO o0beauHeHB! MPOCTPAHCTBEHHO-
BPEMEHHBIE METOJBl IIpHeMa C HCHOJIH30BAHUEM
aJaNTUBHBIX AHTEHH W METOJbl HPOCTPAaHCTBEHHO-
BPEMEHHOTO KOJUPOBAaHWA W  IPOCTPAHCTBEHHO-
BPEMEHHOT'O pa3/ieeHHs CUTHAJIOB.

Jnst peanuzaniv IpOCTPaHCTBEHHO-BPEMEHHOTO
pazzenenus: cursanoB B cuctemax MIMO MHOXkeCTBO
BBIXOJIOB  (M3JIy4alOIIMX AHTEHH) OCYIIECTBIIET
mepeAady HECKOJBKMMH (B obmem ciydae -
MHOXECTBOM) IMyTAMHU (JlydyaMH), a IPUHUMAETCS 3TO
MHOXECTBO CHTHAJIOB KaK MHOXXECTBO IOTOKOB Ha
HECKOJIBKO TPHUEMHBIX AaHTEHH (pa3HECEHHBIX B
npoctpancTse). KmoueBsim cBoiictBom MIMO ecth
BO3MOXKHOCTb TIpEeBpaTuTh 3P(EKT MHOTr0Iy4eBOTO
pacnpoCTpaHEeHUs, 3HAUUTEIbHO YXY/IIAeT KauecTBO
panuocBA3y, B IPEUMYILIECTBO JUIs MOJIb30BaTems. Tak
ke MIMO genmaer  BO3MOXKHBIM  IOBBIIICHUE
9KCIUTyaTallMOHHBIX TIOKa3aTenedl paauocBszu  0e3
YBEIMYECHHUS] HEOOXOMMOH TT0JIOCHI YaCTOT CHCTEMBI.

Paccuntats MPOITYCKHYIO CIIOCOOHOCTH
JICKPETHO-HEIIPEPHIBHOTO KaHaJsa CBSI3U c

npedHaMepeHHaﬂ nomexa,

nponyckhHas Cn0C06HOCWlb,

UCTIONB30BAaHMEM  KJIACCHUECKMX  AHATMTHYCCKHUX
3aBUCHMOCTEH HEBO3MOXKHO, TAaK KaK 3TH BBIPaKCHUS
TIOTy4YeHbl Ul yCIOBUM Tmepenadn MH(GOPMAIMH B
YCIIOBUSIX BO3/ICHCTBUS TOJBKO (DIyKTyallMOHHOTO
mryma [7]. AHanu3y TpOIyCKHOM CIIOCOOHOCTH
JUCKPETHO-HEIIPEPBIBHOTO KaHala CBA3M B YCJIOBHSX
(ITyKTyallMOHHOTO IIIyMa M BIMSHUSI IPeTHAMEPEHHBIX
MMOMEX MOCBSIICHBI paboTHI [7,8].

BosHukaer 3ajadya  aHauu3a  IPOILYCKHOMU
CIIOCOOHOCTH TUCKPETHO-HETIPEPHIBHOTO KaHAJIA CBSI3U
B YCIHOBHAX (IyKTYallHOHHOTO IIyMa W BIHMSHUS
NIPEeAHAMEPEHHBIX TOMEX JUIi MHOTOKaHaJIbHOMN
panuoCTaHINH.

Llenbro paboTsl SBIISIETCS MOTyYeHHE
AQHAIUTHYECKUX M TpadUuecKUX 3aBHCUMOCTEH s
pacueta TPOMYCKHOM CIIOCOOHOCTHM  JHUCKPETHO-
HENpPEephIBHOTO  KaHaja  CBA3M B YCJIOBHAX
(ITyKTyalMOHHOTO IIIyMa 1 BIMSHUS IPETHAMEPEHHBIX
MOMeX JUIi MHOTOKAHAJbHON  pagHOCTAaHIMH C
moayisnusiMu OM-M, KAM-M.

Ha puc. 1 nokazana ctpykrypHnas cxema [1PC c
pacuIMpeHreM CIeKTpa METOJOM ICEeBOCITyYalHON
nepectpoiiku 4actotel ([II1IPY) u xoppekTupyrommm
kogoM, rae I[TICIT - reneparop mnceBaOCaydYalHOM
MIOCIIEI0BATEILHOCTH. [IyHKTHPHOH JIMHUEH BBIAEIECH
MHOTOKaHAJIBHBIN  JAMCKPETHO-HENPEPHIBHBIN  KaHal
cBsa3u. IIpoaHann3upyeM NPOIyCKHYI CIIOCOOHOCTH
9TOTO KaHaja MpPU BO3JIEHCTBHU (IIyKTYallMOHHOTO
IIyMa BMECTE € IIyMOBOM 3arpaJuTeNIbHON IOMEXOH
(II3IT), nrymoBoii momexoii B yactu nostocs! (ILITTYIT)
u nomexoit B oTBeT (I10). Mozaenu 3THX MoMeX MOXKHO
HaiiTu B [8].

[Tpon3BonbHBIM HAO0Op KOHEYHBIX CHUTHAJIOB
(0} € X1(0), {oom (D)} € X, (0),
m = 1,2, ..., M, BepaxkaeTcs TMHEHHON KOMOWHAIIHEH
N OpPTOTOHAJIBHBIX CHUTHAJIOB
Y11 (), Y12(0), ..., Y1n (O), e
Y1 (£), P2 (), -, Py () [O]:
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|/

le(t) =

rme m=1,. M, Xymn KOX(QQHUIUEHT TIpH
P, (t) pasnokeHne curHama mo 6asMCHBIM (YHKIIUSIM
(kK03 PULIHEHT OPTOHOPMUPOBAHHOTO  PA3IOKEHUSA
WM TPOEKIMK curHama {x;,,(t)}, ..., {x,m(©)3},
m = 1,2, ..., M na 6azuc Y, (t)). Curranst x,,,(t), ...,

Iporeccor (GIYyKTYalmoHHOTO nryma
3aMMChIBAIOTCS B BUE [9]:

yZl lenlpln(t)' o va(t) =

gz 1 Xvmn Lpvn (t)

Xpm () Ha3BIBAIOTCS peaymM3arueif M-UYHOTO CHUTHATA
B MOMEHT BpeMeHu t, m — Homep M-apHoro cuMBouIa.

ny (t) = Z§=1 nlnwln(t): o nv(t) = Z§=1 nvnwvn(t)

K03 HUIMEHTBI IIYMOBOTO mpoLecca, {Nyy,}, ...,
{n,,} n=12,...,N €cTb rayCCOBCKMMH CITy4ailHBIMH
BEJIMYMHAMHE C HYJIEBBIM MaTEMaTHYCCKUM OKHIaHHEM

G G
U JIUCHIEPCHUAMU %0, - %0 COOTBETCTBEHHO.

DyHKIMH IUIOTHOCTH pacrpeeneHus

BEPOSITHOCTH KaXK10ro Kodduuuenta umetot Bux [9]:

wi (1) = & (0%) = \/%wexP (_ %)

wy () = &, (0. %) = \/%Oexp (— (";;)2).

AHAJIOTHYHO JUI TPOLECCOB IPEIHAMEPEHHBIX
MIOMEX, €CIM OHM MMEIOT BHJl OEIOro rayccoBCKOTO
ryma:

J1(®) = Xnc1 jin¥in (@), v jp () =
Z?I’Y::ljvnlpvn(t)’

rae Ko3(pOUIHUEHTHI ITyMOBOTO Mponecca, {ji,},
vo U}y n=12,..,N, Takke rayccoBCKOH

CJ'Iy‘-IaﬁHbIMH BCINMYNHaAMH C HYJIEBBIM

MaTEMaTHYECKUM OKHIAHUEM U AUCTICPCUSIMU %, oo
Gy j
T.

Jns  mpenHaMepeHHBIX — MoMeX  (YHKIIHU
IUIOTHOCTH DAaCIpPENENCHNsT BEPOSTHOCTH Ka)JOTro
K03((ULKEHTa PaBHBI:

wy (1n) =M (0» Glj) =

2

1 (jln)z)
exp | — 22,
JTGqj p( Gyj

ey

Wy (o) = My (0' m) =— exp (_ M)
2/ mGy) Gvj

Maremarnyeckas MOACJIb MHOT'OKaHAaJIbHOT'O
JAUCKPCTHO-HCIIPCPBIBHOI'O KaHaJla CBA3U B YCJIOBUAX
BO3ICHCTBHU (ITyKTyaIllHOHHOTO myma u
OpeHAMEPEHHBIX IIOMEX [pPH  BO3IEHCTBUM Ha
MepeaHHblii  CUMBOJ  (IIYKTYallMOHHOTO [IyMa H

npeIHaMEPEHHON MOMEXH MTOKA3aHa Ha PHC. 2.
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Puc. 1. Cmpykmypuas cxema MHO2OKAHAILHO20 OUCKPEMHO-HENPepbiGHO20 KaHANd

cesizu IIPC ¢ I[TITIIPY

Zy(0)

Zy(t)
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Puc. 2. Mamemamuueckas mooenb MHOZOKAHANLHO20 OUCKPEMHO-HENPEPLIGHO20 KANANA CEA3U 8 YCOBUSX
8030€elicBUs QIYKMyayuoHHO20 WymMa U NPeOHamMeperHblx NoMex, KOmopas NoKa3and 6 6eKMOPHOM BUOe

Ha 5TOM PHCYHKE X i, ..., Xpm [PUHEMaeT  OAHOKAHAJBHOTO JIMCKPETHO-HEMPEPHIBHOTO KaHAIA
IHCKPETHBIE 3HAYCHNS, 71 I 71;. — HempepbiBHple:  CBASH, PacCIdTaHHai Ha OAMH BXOINHOM CHMBOI
N J J ompenenseTcss  KaK  MAaKCHMyM  KOJMYECTBA
Xim = (Fim1) X1mz, s X1mn) > yH(OpMAINHK, TepeJaBacMoi 10 KaHalTy, MO BCEM
f} vm = (Xum1s Xpmzs s Xomn),s BO3MOJKHBIM paclpee]ICHUAX BXOTHOTO CHTHANA X,
V= (V1j1, Yaj2r o Vajn)s v m=1,2,...,M[9]:

Yy = = - -

y,,]' - (yvjlﬁyvjz' -"'yvjN)v yljn - [—oo, +O°]a ceey C, = max (x Y ) 1
P @@y T @)

Yyjn = [—0, +00], n=1, 2,.., N, Pixan)PlXam

Yijn = Xtmn t Min +jin, - Yojn = Xpmn + Ny + CoOTBETCTBEHHO IS V-TO KaHala

Jon» N — pa3sMeEpPHOCTb CHIHAJIBLHOIO NPOCTPAHCTEA,
N = 2AFT, rne AF — mypuvHa CIEKTpa CHUrHaua, B
npenenax KOTOPOH COCpPENOTOYEHA OCHOBHAS 4acTh
SHEPTUU CHITHAJIA U ONPENENAET MHTEPBAJ OTCUETOB At
no teopeme Korenbuukosa, T — IPOJOIKUTENLHOCTD
CHMBOJIA.

Cuauvana paccmorpuM ITPC ¢ 0HUM JUCKPETHO- C=C+C+--+C,. 3)
HENPEPBIBHLIM KaHAJIOM. IIpomyckHas CIOCOGHOCTH

o= max_ J(Fom.¥,) (2

p(?vl)‘---‘p(?vM)

[MpomyckHast CIOCOOHOCTH MHOTOKaHAIBLHOTO
JMCKPETHO-HAIIEPEPBHOTO KaHaja CBSI3M Oy/AeT MMETh
BUJ:

B  Bepaxenmn (1) ]1(71,,1, 71) =H, (71,,1) —H, (?1,”/71), SHTPONHS  BXOJHOTO  CHTHAala

H(X1m) = =3M_0(X1m)logs  p(Xim), a yCIIOBHas SHTPOIHS H, (71,”/71) =

-yM_ p(?lm) fjooo wy (71/71"[) log, W. CootserctBeHHo mns  (2) J, (?,,m,?v) =
1\

Hv(})vm) - Hv(yvm/j}v)v Hv(?vm) = - %:1 p(?vm) log, p(va)! Hv(})vm / 71;) =

~ S p(Rom) 17, wo(F, / Fom) log,  HEmlllelZon)

-
HOZ[CTaBI/IB BBIp@OKECHUA A Hl(xlm) Ta TaK)K€ BBHUAY TOT'O, YTO HCIOJB3YIOTCA N'MepHBIe
w4 - -2 -2 - BEKTOpAa, IIOJIYYUM COOTBETCTBCHHO

Hy (X1 /Y,) B (1), Hy(Zom) 12 Hy(Xom /7,) 2 pa. oy

M [ee] [ee]
Ci= _ max Z J J Wi (Y115 o YIN/X1m1s -+ X1mN) PKim1s oo X1imn) X
p(xu),...,p(le) mo1)—® -0
=1 N

x1 W1(Yllr---rY1N/X1m1’---’leN)] d
082 w1 (Y11,-Y1N) Vit Yins oo )

M [ee] [ee]
Cy = _, Mmax | Z J J WV(YVlﬂ ""YVN/Xlel ---'vaN) p(vap ---:vaN) X
P(le)'---'P(XvM) e —o0
- N

(Yv1,-YvN/Xvm1,--XvmN)
x log, [ | dyor - Yox.
082 Wy (Yv1,--YvN) Yvi - YvN (5)
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3anumeM Belpaxkenus g Cq, ..., C, B Ooyee
YIPOILIEHHOH opMme:
© /X1m
T E G e L 'J;m““(?l/iam)p(y““)wgzPﬁuffi)]d Yo (6)
© B v / vm
= p(? 5nap(7c’ ) Z%:l f_oo f_oo Wv(yv / 7vm) p(yvm) 1092 [W (3’ - )] d v (7)
vl )i v N
Haree JUTst YIPOIICHHS paccMoTpuM

OJIHOKAHAJIbHBI JIUCKPETHO-HENPEPBIBHBINA  KaHAJI
Hcnons3ys npeobpazoBanust [9]

W1(y1) P 1W1(}’ /xu)P(xu)

3anmireM (6) B CIIEAYIOMIEM BUJIE:

C= Zf f W1(y /xlm)P(le)logz T Wl(y /x1m) 057 =

P(Xn) p(xm) 1(3’ /xu)p(xu)

- Zf AN

p(x 11) p(x 1M)

M oo ES - > - M - > - - _
- _, max m=1f_oo---f_oow1(y1/xlm)p(xm) log, i=1W1(y1/x1i)P(x1i)d V.=
p(X11),-0(¥1m) N (€))
Ly — L1,
[Ipeamosnaraercs, YTO CHMBOJBI Xy, M = Jlnst kaHana ¢ aJIMTUBHBIM OENIbIM TayCCOBCKON

G o
1,...,M, KOTOpPBIC TMOCTYIalOT Ha BXOJ KaHala, IyMOM (I[I/ICHepCI/Iﬂ O-lzn = ?0) beHKL[I/Iﬂ YCIIOBHOM
PaBHOBEPOSTHBI, TOT/AA .
IUIOTHOCTH pPacCHpeACICHUus BEPOATHOCTCH BCIIMYHHBI
- 1 -
p(xlm) =, m =ﬁ1,,upM_yCHOBI/II/I, 4TO TepeaBanach BEIUYUHA X 1,49)

onpexensiercs [9]:

- _ 2
wi(7,/ Z1m) = ﬂwl(ym/xlmn) ]_[ exp [ (ymcm"lm") ]=

TGy

epo[ ()’1n Ximn)? ]

nGw
1 19~ % 1m|”
= exp |———"-|, 10
( rclo)N p[ 610 ] (10)
N —(YIn_xlmn)z _|3’>1_71m|2
A€ Yn=1 [ ] - G )
1 10

C yuerom (9) i (10) 3anuriem BeipakeHue s |11 Takum oopasom:

M [oe] o]
=3 [ G R ) PG 109w (7, / R am)d T, =
m=1 _XIO -

3, -Raml 1 3 -Faml | ;=
——Z [ : ]lo ex [ z dy.. 11
= 1fN 12, (JT) exp | ==~ 92 T P | T v, (11)

B pesynbrare MaTeMaTH4eCKUX MPeoOpa30BaHUA TOTYIHM:

N
Ly =— 2z log,(meGy),

N
I;; = —log,(M) — 510g2(n6610) + a2
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1 o o - |2 NN N 2 iR
+——x Xm=1 f_m”' f_m exp (_ | t 1| )1092 I:lewzl exp [_2 t1dimi— |d1mi ” dty,
M(Vr) N
=2 — 71m_71i
Ae dlmi - \/6_10
IMoncrasus (11), (12) B (8), momyunm dopmymy mpoctpanctBa N M Pa3MEpHOCTH CUTHAIIBHOTO
JUISL pacuera MIPOIYCKHOM CIOCOOHOCTH  co3Be3fus M:

OJHOKAaHAJIbHOTO JUCKPETHO-HCIPEPBIBHOTO KaHaJla
CBA3U C yueTOM PasMEpHOCTHU 3BKJ'II/I[[OBa

1 © © - |2 - =
1 = loga (M) ~ e Slha [ [, exp (~ [ 7 )iog. Sty exp |21 i -
N

(13)
- 2 -
(@] ]| 2 %
7C)lﬂ‘L_;C)ll:

VG1o0

N
ae d 1mi =

IIpogenaB Bce BbIIE ONUCAaHHbIE JEHCTBUA  COOTBETCTBEHHO I V-TO KaHajJa JUCKPETHO-
MOXXHO  MOJYYHTh  AHAJINTHYECKOE  BBIPAKEHHE  HEIPEPHIBHOTO KaHaja:

2 -
_ 1 M =4} =4} bd M bd
Cy = lOgZ (M) - NZmzl f_oo"' f_oo exp (_ ty ) lng [Zi:l exp [_2 ty dvmi -
M(Vm) N (14)
- 2 -
| d vmi dt Iz
- o R
FZ[e duml — vm Ui
v Gvo
. G10+Gyj
IIpu BO3zeiicTBUU IJ123H Ha2 MHOTOKaHAIBHYIO  Gynvy onpenensitbes Kak: o7 = o2, + 012]- — I
[TPC c IITPY nucnepeuu o7, ..., g, OyIyT UMETh BUI; 5 X 2 GuotGy) 2
02 = o2, + a? = G10+G1j 02 = g2 + g2 = o Oy = Opp + 0y = — Hns BCEX
n ] 2 > tees v vn vj
Guo+Goj 5 , PaccMOTPEHHBIX ciIy4aeB npu OTCYTCTE(B;I/II/I
———, TA€ O{p, ..., Op, — JUCIEPCUH 2 _ 2 _ Gio
2 TPE/IHAMEPEHHBIX MTOMEX THUCTIEPCHH 0f = Oy = =7,
2 2
JYKTYalMOHHOTO IIyMa, Oy, ..., Oy — JUCHEPCHUU G .
pryxry . YM3, G1jo o0 Gvj P ., OF=02,="2 — npu BO3NEHCTBUHM TOJBKO
IpefHaMepenHol  noMexu, Gqij, ..., Gy 2
(ITyKTYarmoOHHOTO IIIyMa.
CHEKTpaibHbIE IUIOTHOCTH MOIITHOCTH Jiee MHOFOKAHALHOLO I .
MpeIHAMEPEHHBIX MTOMEX.
P p ¢nykryarmmmonasiMa mymom w LI3I1, IIITYIL, T1O
Jos MHOTOKAHAaJIbHOTO JIUCKPETHO-

o (YHKIMM ~ yCIOBHOW IUIOTHOCTH  pacIpeeieHus
HETIPEepHIBHOTO KaHaja AWUCIEPCHH IIPU BO3AEHCTBHU

- -
Ha Kaxaeli kaman LIITYIT ompexmensorcs xak: — BCPOATHOCTH BEIMMUH 4, ..., Y, ; TIPH yCIOBIN, YTO
Gio , Gij - >
o2 = 0%, + o} = fo i’ , 02 =0% +0Z = UepenaBamCE BENMMHBL X 1m, ...y Xy M BIMATH
1 K K
6o | Gvj YMBIIIUICHHbBIC TIOMEXH j |, ..., j , COOTBETCTBEHHO
2 2y JUIS KaXkJIOTO 4acTOTHOTO KaHaja, ONMPEIENsIoTCs Mo
B Clly4ac IPHUMCHCHHA IOCTAHOBIIMKOM IIOMEX aHaAJIOTHU C (10), COOTBETCTBEHHO KaK:
1O nns MHorokanansHoit [TPC nucnepeuu o2, ..., 02
- ipu 1311
o2
N - _ |y1j—x 1m
wi (3, %) = pexp |22l (15)
( 7T(610+Glj)) J
- - 2
w, (_) /Z ) = . ex ForFom |,
v\Yyj/ Xvm N €Xp GrotGoj | (16)
( /n(c,,0+cw-)>
- npu HITTYIT
2
- - _ _|y1j_x1m
wi (¥ / %im) = 7 exp |

17)
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wy (yvj/yvm) = ! N EXP _|y”1_§’jn| ’ 18
Gy i Gyo+ ( )
( H(Gm%)) z
- ipu I10
w (7 /% )— - exp [—|?1,-—71m|2 (19)
1 i m) = N — | -
Y " ( n(G10+G1j)) Fr0t6)
- e 1 _|7vj_7vm|
Wy (yw / x,,m) - Nexp[ Gpo+Gyj (20)
([~(Guo+60y)) o

Honcrasus (15), (17), (19) B dopmynsr mis
pacuera Iy1, I, — (11) u (12), a Taxxe BBINOIHHUB 1O
AHAJOTUH BCE TIOKa3aHHBIC BBIIIE ONEPANNH, MOTyIUM
BBIPDXKEHUS ISl pacdeTa HPOIYCKHOH CHOCOOHOCTH
JUId TIEpBOTO JAMCKPETHO-HENPEPHIBHOIO KaHaja Ui

Amnanormgro, ucnonedys (16), (18), (20), moxHO
MOJY4UTh aHATUTHYECKUE COOTHOLICHUsS ISl pacyera
MPOIMYCKHOW CHOCOOHOCTH V-TO KaHalla JUCKPETHO-
HEMPephIBHOTO KaHama CBs3u. Takum oOpazom:

cnydass  00s3aTENBLHOTO  NMPUCYTCTBUS  TTOMEXH.
- s L3I
1a = log, (M) _71\;2 J J exp <_ |?1| )x
M(\/E) m=1""p -®
- — — 2 N
x 10g, [zfilexp [—2 t1dy, . — |dlami| ”d £ 21)
M
C.. = log, (M) — ——— f ’ f ’ “)
va = 108> - N Z . exp (— )
M(\/E) m=1 _10\;) —®
- - — 2 N
x 10g, [zgilexp [—2 £ydp  — dmmi| ”d £, (22)
d_> _ 9_f)1m—9_f)1i - _ ;‘)vm_yvi.
TC Qqq,; _ma-us vami _my
- st THTTYTT
C1p = log, (M) — ZJ J —[t1 )
o ﬂ (~17]
- — —_— 2 N
x 10g, [zfilexp [—2 £y iy = |dam| ”d £y (23)
= log, (M) - Z f o[ ew(-[2)x
(\/_ ) 4
- —> — 2 N
x log, [zfilexp [—2 €y g — Dot ”d £y, (24)
—_—> — —_— % s
e dlbml X1m JC11’ -ydybmi — Xvm XVL;
10 12 0 Iz
- s [1O
M [00) [ee]
o 2
Cic = log,(M) — NZI f exp(—|t1|>><
M(\/E) m=1""5 "7
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X log, I:ZILVI:l exp [_2 tydicy, — |d1cmi

Cpe = log, (M) _M(;\/E)Ni f_‘:

—_
x log, [Z’i‘il exp [—2 tydye,,; —

N - - N - -
rae d — Xim= X1 d — Xvm~Xvi
lcmi 610+Glj’ s Yvemi Gv0+ij'

Cocrostane IITTYII — 310 cirydaiiHas BeIH4IHHA Z,
ompenensemas kak P(z=1)=1y, ecmn mnomexa
npucytctByer,  P(z=0) =1—y, ecnmu momexa
oTrcytcTByeT. AnHanorumyHo nisi I1O, ee coctosiHue
TaK)Ke SIBIISIETCS CIy4YalHON BEJMYMHOM (], TAKOW UYTO

- mpu HI3TT (coayqait IITTYIT 3 y = 1)

2
]] AT, (25)
f exp(— ty )x
2
Gue || T (26)

P(q = 1) =y, ecnu momexa npucyrcrsyer, i P(q =
0) = 1 — y, ecu momexa OTCYTCTBYET.

C yyeroM OSTOro BBIPAXKEHWs U pacyeTa
[POITY CKHOM CIocoOHOCTH MHOTOKaHAJIBHOT'O
JIMCKPETHO-HETIPEPBIBHOTO ~ KaHala  CBS3M  [IPH
BO3/ICACTBUH MPEIHAMEPCHHBIX IOMEX PUMYT BHL:

Ci11 = Cig) v (27)
Co1 = Cya; (28)

- npu HITTYIT
Ciz =716+ (1 —y1)Cip) oo (29)
Cyz = ¥uCy + (1 — 1) Cyp; (30)

- npu 110

Ci3 =71C+ (A —y)Cic (31)
Cv3 = YUCU + (1 - YV)CVC' (32)

Jnst pacueTa NPOIYCKHOM CIIOCOOHOCTH BCETO
MHOTOKaHAJIbHOTO JTUCKPETHO-HEIIPEPhIBHOTO KaHaja
HEOOXOMMO TOCTaBUTh BbIpakeHus: Mt Ci; = Ciq,
ey Cp1 = Cpg B (3) mus L3I, Cyp =y.C + (1 —
YCips s Ca =10+ (A —¥)Cp B (3) mm
MY ta Ci3=%.C+A—-y)Cy ..., Cp3=
YoCy + (1 = 1,,)Cyc B (3) s 1O.

Ha puc. 1-3 noka3ana 3aBUCUMOCTb IPOIYCKHOH
CIIOCOOHOCTH MHOTOKaHAJIEHOTO JMCKPETHO-
HETPEPHIBHOTO KaHalla CBSI3M OT OTHOLICHHs CHUTHA-

IoMexa B KaHalle hj2 (OTHOIIEHNE YHEPTHH CHT'HANA K
CHEKTPAJIbHONW TIJIOTHOCTH MOIIHOCTH IIOMEXH) TpH
Bozgeiicteun IIITYIT ¢ pasnuyHbIMH 3HAYEHUSMU
nmapamMerpa Y H®  (UIYKTyallMOHHOTO IIymMa st
Moyt @M-2, 4 ipu CKOpOCTH KOAUPOBaHUS R =
1/3. AmnHamu3 pHUCYHKOB IIOKa3bIBaeT, YTO MpPH
YBEIIMYEHUH  KONHMYECTBA  YaCTOTHBIX  KaHAJOB
MIPOrpaMMHUPYEMON  PAJUOCTAHIUHN  YBEIWIHBAETCS
NPOMyCKHAasi ~ CIIOCOOHOCTh  BCETO  PaAMOTpaKTa
HIpOTrpaMMHUPYEMOH paJinOCTaHIINH.
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—_— J‘-‘_,_,-F'"/
- 2
hj
Puc. 1. -
BriBOaBI:
1. B paboTe mosryueHbl HOBBIC aHATUTHICCKHE U
rpadudeckue 3aBHCUMOCTH, II03BOJISIOIIIE
paccunTHIBaTH MIPOIYCKHYTO CII0OCOOHOCTH

MHOTOKaHAJIbHOTO JHCKPETHO-HEIPEPHIBHOTO-KaHAala
C ydeToM BIHMsHUS (UIYKTYalMOHHOTO IIymMa |
MpeTHaMEPEHHBIX TOMEX.

2. AHanu3 NMOKa3bIBaeT, YTO IPH OIpeaeICHHBIX

YCJIOBUSIX  TMOCTAHOBIIMKA TMOMEX  IPOIyCKHas
CIIOCOOHOCTh  PAJAMOCTAHIIMM C  HWCIOJb30BAHUEM
texgosiorun MIMO MoXeT ObITh 3HAYUTEIBLHO
CHIDKEHA.
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STUDY OF THE REGION OF GLASS FORMATION IN THE CUTS
AS2S3-HOS AND AS2S3-HO2S3

Abstract. Using the methods of differential thermal, X-ray phase, microstructural analyzes, as well as
measuring the microhardness and determining the density of the alloys, the region of glass formation along the
As;S3-HoS and As,S3-Ho,S3 sections and some physicochemical properties of glasses were established.

The synthesis mode was selected taking into account the physicochemical properties of the elements of binary
compounds and the results of recording the synthesis of alloys by differential thermal analysis (DTA).

It was established that the glass formation regions in the ternary system Ho - As - S along the As,Ss-HoS and
As;S3-H0,Ss sections. The results of the study showed that the samples of the As;Ss-HoS section in the
concentration range of 15 and 20 mol%, and the As,Ss-H0,S; section 18 and 25 mol % are glass.

It was revealed that alloys containing up to 10 mol% HoS and Ho,Ss upon slow cooling to room temperature
are obtained in a glassy form.

Based on the results of studying the macroscopic properties of glasses, it was found that with an increase in
the cooling rate, the glass formation region and the value of macroscopic properties increase with an increase in
the concentration of holmium and its chalcogenides, and judging by the values of macroscopic properties, it is
possible to assume the formation of new structural units, except for As;Sas.

AnHOTamusi: MeTogamMu TU(QEepeHIINATBHO-TEPMUIECKOT0, PEHTreHO()a30BOr0, MHKPOCTPYKTYPHOTO
AHAJIU30B, a TAKXKEC U3BMCPCHUECM MUKPOTBEPAOCTU U ONPEACICHUEM IUIOTHOCTU CIJIAaBOB YCTAHOBJICHO 00J1aCTh
cTeKiI000pasoBanus mo paspe3am ASSz- HOS u AsySz- H02S3 1 HekoTOpbie (DH3UKO-XMMUYECKHE CBOWCTBA
CTCKOJI.

PexxuM crHTe3a 1o10Mpaiy, yUUThIBast PU3NKO-XMMHUYECKHE CBOWCTBA 3JIEMEHTOB OMHAPHBIX COEANHEHUH 1
0 pe3yJbTaTaM 3aIllUCH CHHTE3a CIUIaBOB MeTofaMu auddepeHmansHo Tepmudeckoro aHanuza (DTA).

Pesynbrathl nccnenoBaHus OKa3ald, 9To 00pa3isl pazpe3a As»Ss- HOS B mHTEepBane KoHIeHTpanuu 15 u
20 mob %, a pazpesa As;Sz- H02S3 18 1 25 momp % sBISIOTCS CTEKIIAMH.

BrusiieHo, uto craesl, coneprxkane 10 10 moip % HoS u 12 mone % H0,S3 ipu MemieHHOM OXJTaKICHHN
a0 KOMHATHOM TEMIICPATYPhbl, NOJTYHAOTCA B CTCKJ‘IOO6paBHOM BUJC.

[lo pesympraTam wuccienoBaHus (U3NKO-XUMHUYECKHX CBOWCTB OOpa3loB OBLIO YCTAaHOBIEHO, YTO C
YBEJIMYEHHUEM CKOPOCTH OXJIaXIEHHS 00IaCTh CTEKIIO00pa30BaHMS U 3HAUEHUS TeMIiepatypsl crekinoBanus (Tg,),
mukpotBepaoctr (Hu) n motHoctH (d) yBenmnuuBaercs. C pocTOM KOHIIEHTPAIMH FOJIBMHUS U €T0 XaJIbKOTeHHIOB,
a TaKXE€ Cyad IO 3HAaYCHHUAM @HBHKO-XHMH‘ICCKHX CBOMCTB MOXHO MIPEAMIOJIIOXKUT 06paBOBaHI/Ie HOBBIX
CTPYKTYPHBIX €UHMII.

Knrouesvie cnosa: paspes, memnepamypa, Mquomeep()ocmb, cnjide, njlomHocnib, CmeKJjo

Key words: cut, temperature, microhardness, alloy, density, glass
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Brenenne

Penxo3eMenbHbIe 2IEMEHTBl U UX XaJIbKOTCHH/IBI
(P33) umeror yHHKanbHBIE XUMUYECKHE, (PU3NYECKUE
U MexaHuJeckue cBoicTaa [1-4].).

Bonpmioit uHTEpec k peako3emensHbIM (P3D)
9JEMEHTaM W HMX  COCJWHEHHUsIM  O0O0YyCJIOBIEH
BO3MOXHOCTbIO TNPUMEHEHHs MX B  Pa3IHYHBIX
00yacTAX TEXHUKH, B TOM YHCIEC U AT IOIyYECHUS
MaTepuaoB C 3apaHee 3aJaHHBIM HaOOpOM CBOMCTB.
CoenuHeHNS TAaHTAHOUOB HCIONB3YIOTCS B KAUECTBE:
-KaTaJan3aTopoB; - mpoBoaamux marepuanos BTCII; -
KEepPaMHKH; - H00aBOK K Ppa3IWYHBIM CIUIABaM IS
YITydIIeHUS MEXaHUIECKOH MPOYHOCTH; -
KOMIIOHEHTOB ~ CHENMaJbHBIX  COPTOB  CTEKOJ,
INPUMEHSIEMbIX B AaTOMHOM TEXHHKE; - CBETALIMXCS
COCTaBOB U JIFOMHHECLICHTHBIX MaTepHanos [5-8].

CrexnooOpa3zHble XaJIbKOT€HUIHbIE
nonynpoBogHukH (XCII) Ha ocHOBe XalbKOTE€HHJOB
MBIIIbsIKA MPOSIBISAIOT CyIIIeCTBEHHbBIE
(oTOMHIyIMPOBAaHHbIE  M3MEHEHHS  ONTHYECKHX,
(hoTOIMEKTPHUECKUX M (PU3UKO-XHMMHUUECKUX CBOICTB,
YTO JENaeT OTH COCAWHCHHS MEPCIEKTHBHBIMHU
MarepuagaMy I Co3JaHus (POTOPEe3UCTOPOB HOBOTO
THIIA U HyKJ MUKPO3JIEKTPOHUKH.

B nmreparype WMEIOTCI  MHOTOYHCIICHHBIC
paboThI O CTEKI000pa30BaHUK B TPOMHBIX CHCTEMaX
Tuna Ln — As — X, tne Ln — P33, ¢ yuactuem
XaJIbKOTCHUJIOB  MBIIIBAKA C TEPEeMEHHBIMH U
MOCTOSTHHBIMH CTETICHAMH OKUCTeHus. [9-11].

B XaJIbKOr€HUIHBIX CTEKJIAX 10JI1 UOHHOH CBSI3U
He npeBbimaer 10% [12]. Ilpu BXOXIEHHH B COCTaB
crekois1 P33 nons MOHHBIX CBA3€H yBEIMUHUBAETCS, YTO
YMEHbBIIAeT obmactn CTEKII000pa30BaHMUA.
KoBaneHTHass CTpyKTypa XaJbKOT€HHIHBIX CTEKOJ
ONMOKMpYeT BO3HHUKHOBEHHWE HOHHOH CBS3M, 4TO
OOBSACHSIET OTCYTCTBHE NPHMECHOH NMPOBOIMMOCTH B
HUX. B cTexiooOpa3HOM  COCTOSIHUH,  T.€.
TEPMOJAVHAMHUYECKH HEPaBHOBECHOM, OTCYTCTBYET
JlaJIbHUM MOPSJIOK U CBOMCTBA, CBA3aHHbIE C HATMYUEM
CUMMETPHHU TIPH MOCTPOCHHH aTOMOB B MPaBHJIBHYIO
KpHCTaUINUECcKy0 peuietky. Ho B To e BpeMms psn
BaXHEHIINX MapaMeTpoOB, CBA3AHHBIX C OJIIKHUM
nopsiiKom, ocraercst [12].

eap uccjieqoBaHus:

Llenpro naHHOW pabOTHI SBISETCS ONpPENEICHUS
o0xacTu crekioo0pa3oBaHus B TpoitHOI cucteme Ho -
As - S mo kBazuOmHapHBIM pa3zpe3zaM ASyS3- HOS u
AS;S3- HO3S3 u onpenenieHue HEKOTOPHIX 3HAYCHHUI
(hM3UKO-XUMHYECKIX CBOHCTB CTEKOJI.

MeToAbl 1 NPUHIUIIBI MCCJIEAOBAHUS

HcxonHble 00pa3ibl CUCTEMBI CHHTE3UPOBAIN U3
AIIEMEHTOB C BBICOKOW CTETEHBIO YHCTOTHI: MBIIIBSIK
As — B5, Ho— Al, cepa mMapku o.c.4. IjIsl aHamu3a.

Pexxum cuHTE3a mnomOMpanu UCXoAs M3 (U3UKO-
XMMHUYECKHX CBOMCTB MCXOJHBIX KOMIIOHCHTOB U U3
pe3yIbTaTOB 3alMCH CHUHTE3a MCXOAHBIX JIMratyp.
CuHTe3 CIIaBOB MNPOBOAMICS  HEMOCPEICTBEHHO
CIIJIaBJICHUEM KOMIIOHEHTOB C 9BaKyHPOBaHHBIX 110 10
3 Top B KBapuEBBIX ammyjax. PexuM cuHTe3a ObLI
cTyneH4aTbIM: npu Temmneparype 720 K 2 daca, npu
950 K 2 gaca, a mpu 1250 K 4-gacoBoii BBIIEpKKOH.
PacruaBel oxnakmanuch 3aKalkodl Ha BO3AyXe U B
XononHylo Boxy. IIpm 3ToM mONyYHIHCh CTEKIa
BHIITHEBO-KPACHOTO I[BeTa 1o cuctemMaM As;S3- HoS 15
u 20 momb %, a mo cucremam ASSz- H02S3 18 u 25
MOJIb % COOTBETCTBEHHO TeMIIEpaTypaM 3aKaJIKH.

O6pazus 10 70 Monb % HoS u HO2S3 mosydeHo B
KOMITaKTHOM BHJI€ BHITHEBO-KPACHOTO I[BETA, a BHIILIE
70 momb %, B TOPUCTOM WM IOPOLIKOOOpa3HOM
COCTOSIHUH CEpOro IIBeTa.

CuHTe3UpOBaHHbIC CIUTaBBI
WCCIECOBAHUIO TPH  HCIIOJIL30BAHUN
METO/0B (PU3MKO-XUMHUIECKOTO aHAIIN3a.

Juddepenunansao Tepmudecknii anamms ([ TA)
npoBoamnu  Ha npubope «Tepmockan — 2» ¢
UCTIONB30BAHMEM XPOMEIh-aTIOMIHNECBOI TEPMOTIAPEL,
a seme 1350 K nHa ycranoBke BJITA — 8 M2 B
WHEepTHOU aTMocdepe renusi ¢ ucnonb3oBanueM W —
W/Re tepmomnap.

P®A mposoamnu Ha auddpakromerpe [ — 2
PHSER ¢ ucnonb3oBannem CuK, msmepenust ¢ Ni
¢unbTpoM.  MukpocTpykTypHblii  aHamuz  (MCA)
CIUIaBOB CUCTEMBI Ucclie10BaIu Ha Mukpockone MUH-
8 u MHM-7 Ha mummax, monmupoBaHHEIM Tactoit, [OU
MIPOTPABJICHHBIX 00Pa3IIOB.

TpaBurenem ciyxuia cMeck cocrasa kKoHu. HNO3
: H202 = 1:1, Bpems TpaBienus 15-20 cexyHa.

MUKpPOTBEPAOCTH CIIJIABOB (CTEKO) U3MEPSUTH Ha
mukpoTsepaomepe IIMT - 3 npu Harpy3kax 0,15 10,20
H B 3aBUCHMOCTH OT COCTaBa MOTPEITHOCTh HU3MEPEHHS
cocraBuna 2,2 — 4,3 %. [I10THOCTh CIJIaBOB CHCTEMBI
OTIpEIeIISAIIN MMKHOMETPHYECKUM METO/IOM, B KaUeCTBE
paboueit )KUAKOCTH UCTIONIb30BAIH TOIYOII.

OcHOBHbIE pe3yJabTaThbl U UX 00CYKIeHUS

Ou3nKo- XUMHYECKHE MCCIEIOBAHUS CHUCTEMBI
oKas3alo, 94To 1o paspe3am AsySz- HOS u AsySz- H02S3
OOHApy>KEHBI O0JIACTH  CTEKJIOOOpA30BaHUA, €ro
TpaHMIa ONpeJieNieHa B JBYX PEKHMaxX OXJIaXKICHUS
3aKaJKOW B BO3/yX€ M 3aKaJKOM B XOJIOAHOM BOAE, a
TaKXKe MPU MeJJICHHOM OXJIaXK ICHHH.

PesynpTathr HCCIICIOBaHUS oTpeneIeHns
IpaHUIBl 00J1acTH CTEKI000pa30BaHUs NMPHUBEJICHBI B
tabmuuax (1, 2).

TIOIBEPTalTl
KOMIIJIEKC

Tabuuma 1
Creksi000pa3oBanne B cucteme AsyS3- HoS.

Ne Cocras cIu1aBoB B MOJIb % Sakaika Ha BOYIyXe 3akanka B Temnepatypa 3akainxu,
i AsS3 HoS XOJIOAHOM BOsie K

1 100 0 CTEKJIO Creksio 900

2 95 5 Creksio CTEKJIO 900

3 90 10 Crexsio Creksio 900

4 85 15 Crexsio Creksio 900

5 80 20 CTeKIno KpHCT. CTEKJIO 900
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COCTaBE CTEKOJ COJep)KaHHE TOJIbMHS, 3HAYCHUS
MaKpOCKOIIMYECKHX CBOWCTB TakHe, Kak TeMIeparypa
crexioBanusa  (Tg), wmukporBepmoct (Hu) wu
wiotHocTH (d) yBeauuuBaeTcsi. ITOT (akT yKa3bIBaeT
Ha TO, YTO B cTekiax B cucteme AsySz- HOS u AsySs-
H0,S3 mOMHUMO TPHUrOHAJIBHBIX CTPYKTYPHBIX €IMHHIL
ASS15 00pa3yroTcs HOBBIE CTPYKTYPHBIC €IHHUIIBI
COCTaBa

SS

-S-As---As - S -

| 6 | 75 | 22 | CTeKII0 KPHCT. | CTEKJIO 900 |
Tabmuma 2
Crek000pa3oBanne B cucreme As2S3- H02Ss.
Ne Cocras cIu1aBoB B MOJIb % Sakaka Ha Bo3IyXe Sakaika B Boy Temnepatypa 3akaixy,
i As:S;3 Ho0,S3 K
1 100 0 CTEKJIO CTekio 900
2 97 3 Crekio CTEKJIO 900
3 95 5 Crekio CTEKJIO 900
4 90 10 Crekio CTekio 900
5 85 15 Crekio CTekio 900
6 82 18 CTeKJI0 KPHCT. CTEKJIO 900
7 80 20 CTeKII0 KpHCT. CTEKJIO 900
Ilocne  ycrTaHOBICHHS  TpaHUIBI  OOJIACTH
CTEKJIOO0pA30BaHUs HM3YYCHBI HEKOTOPBIC (PHU3HKO-
XUMHYECKHE CBOWCTBA cTekoi. Tabmuma (3, 4)
Tab6muma 3
HexoTopble pu3nKo-XUMUYECKHE CBOHCTBA cTeKoJ cucTeMbl AS:S3- HOS
Ne | CocraB ciaBoB B MOJIb % MuxpotBepaocts, Hu, IInotHOCTE
win | AsSs HoS Te,K | TwK | TmK P10 | diG
1 100 0 450 - - 128 4,52
2 89 1 455 490 650 135 4,54
3 97 3 460 495 645 135 4,60
4 95 5 465 490 645 140 4,62
5 90 10 468 495 640 145 4,65
Tabmuma 4
HexoTopble (pU3MKO-XUMHYECKHE JaHHbIE CILIABOB cucTeMbl AS2S3- HO,Ss.
Ne CocraB CIu1aBoB B MOJIb % Muxpotsepaocts, Hy, IInoTHOCTB
wn As:Ss His | &K | TeK | TmK P10 | di0e
1 100 0 450 - - 130 3,54
2 99 1 450 455 650 135 3,57
3 97 3 455 450 6,45 135 3,60
4 95 5 460 470 645 138 3,65
5 90 10 465 490 640 140 4,95
6 85 15 475 495 650 145 4,15
7 80 20 485 498 655 148 4,25
Kak BugHO W3 Tabmumbl 3,4 mpu yBeTUYCHUH B SS

Pesynbrarel auddepeHanbHO  TePMHUYECKOTO
agamm3a (JTA) mokaszamm, 4yTOo Ha TepMOTpamMMax
CTEKOJI HAaOJIIOIAI0TCS TPU TEPMUUECKHX P deKTa, 1Ba
sHaorepmMuueckux Tg u Ty U OMH SK30TEPMUUECKUN
apdext Ty, (Tabmn. 3,4), (puc.l) cucremsr AsySz - HOS
U AspSz- HO0S;, a Takke Ha gudpakrorpamme
MaKCHMYM CIUIaBOB HE HaOJIIOAAIOTCS, WHTEHCUBHBIE
J(hpaKIMOHHbIE JIMHUN TPUCYIIHE KPUCTATITHUECKAM
BEIE~"" M.
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Puc. 1. Tepmoepamma cnnasos cocmasa [AS2S3 o0 [ HOS o 10

nuarpaMMsl cucteMbl AS;S3- HOS (puc.2) (Tadm. 1,2) u
M3yYeHBI X MaKpOCKOITMYECKUe cBoiicTBa (Tadi. 3,4).

Takum 00pa3oM, yCTaHOBJIEHA TpaHHIA 00JacTH

CTCKJ’IOO6paBOBaHI/Iﬂ B JABYX PpCKHMax 3aKaJKh Ha
BO3AyXC U B XOJ'IO,Z[HOﬁ BOJAC U MNOCTPOCHBI MHUKPO

TE i

iy o

I o+ Hos

[N

=

(o o o .

As:S; 10 20
maol %%

30 HoS

Puc.2. Muxpo ouazpamma cucmemot AS;S3- HOS

O —sakanka 6 xonoonoii 60de
—3aKAIKA HA 8030yXe

Kpome 3akanku Ha BO3IyXe M B XOJOAHOH BOjE
CIUIaBbl MEJICHHO OXJIOKAAIUCh [0 KOMHATHOMN
TEMIIepaTypbl ¥ TIPH 3TOM CIUIaBHI, coaeprkammue 10 10
MoJib % HoS nonyunsmcs B cTekaoo0pasHoM Bujae. B

XUMHYCCKUC

Tabuuie 5

HEKOTOPbIC (I)I/I3I/IKO'

PUBEICHBI
TMOJIYYCHHBIX CO

CBOMCTBA CTEKOJ,

CKOPOCTBIO OXJIKICHHSA 15 rpas/mMuH.
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Ta6nnua 5- HCKOTOpLIC (bPISI/IKO-XI/IMI/I‘IeCKI/IC CBOICTBa CTCKOJI, ITOJYUYCHHBIX IPU MEAJICHHOM OXJIQXKACHUMU.

No Cocrasn T T T IInotHo MuxkpoTtBepa Bug
cIu1aBoB B Monb % | g K w, K o K CTb, OCTb, cIuUIaBa
As, m 3d,103, Hp, H/m?, 107
Ss 0S KI/M
1 100 0 4 4 5 3,2 129 CTEeK
38 80 80 J0
2 99 1 4 4 5 3,25 131 CTeK
42 85 75 J0
3 97 3 4 4 5 3,25 135 CTeK
45 87 75 J0
4 95 5 4 4 5 3,29 140 CTeK
50 90 67 J0
5 90 10 4 4 5 3,31 144 CTeK
55 95 60 J0
6 85 15 4 4 5 3,38 147 CTeK
58 98 50 J10. Kp.
3akiouenue TIOMEHCKOTO  TOCYAapCTBEHHOTO  YHHUBEPCHTETA.
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